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Ckaxcu MHe, 6 Yém NO3HAHbA cuacmoe ?
Ckaxcu mHe, 6 uém eeauuue oyuiu?

He 6 mom au uyecmee oxcuodamovs,

Ymo e6cé, koneuHo, enepeou. ..

Ilepedo mHoil koneunocmo, 6eCKOHEUHOCMb,
Caueasnco 60€0UHO, NPOMENbKHYM,
Packpoem maiiny ceoro éeunocmeo,
U copowy, Hakoneu, s 6pems nym.

Hywa, omxpoimas [lo3uanstio,
Jlocmuenem evicuieil Kpacomol,
U cam npudy s k nonumanwvro
Ceoeil HecObIMOYHOLL Meumbl.

Henwvsza o6samsb, umo Heobssamno,
Ho ne cmpemumucs Ham Henwvss.

Bcé sacno, epode 6b1, nonsimo,

A umo noHAMHO — U NOHAMb HEAb3A.

Ceoll Xpynkuii 4éaH 6 NO3HAHbsl OKeaH
A 6pocun cmeno, noaHwlil 0ep3HOBEHbS,
H noayuun s ecé, umo oxcudan,

U ceepx moeo — 6ceneHHbIX OMKPOBEHbS.

A Boicwuii Pazym ecmpemun na nymu,
U npurocnyncs k maiine Mupo30amwvs,
H ucnoimanvs, om Komopwix He yimu,
Koeoa docmuub ncenraeur noHUMAaHbA. ..

Huxkonaii Jlesauioes




OOpaieHne K YMTaTEIO

MBI Bce >KMBEM B MIHTEPECHOE BpeMsl, KOIlla HAyKOOOpa3HOCTh CO-
BPEMEHHBIX IPENCTaBIeHUI YK€ HE B COCTOSIHUM CKPBITh CIIPSITAHHOE
3a HUMM HEBEXECTBO.

HeBexecTBO, — YIMBUTCSI KTO-TO, — O KAKOM HEBEXECTBE MOX-
HO TOBOPUTb, €CJIM BeCh MUP OYKBaJIbHO «HAIIIIMIOBaH» MH(OpMaLuei
O HOBBIX OTKPBITHUSIX, SIBJICHMSIX, TUIIOTE€3aX U TEOPUSIX U UX MPAKTUIECKUX
BoIutoleHusx. Ilpexne Bcero, napaiite ¢ BaMU 4YETKO OMpPENeIUuMcs, YTO
Takoe MHMOpMaIlMs U YTO TaKoe 3Ha-
Hue. MHorue MOryT cpasy BO3pa3uTh:
MOJI, 3a4€M MOJIOTb BOJY B CTYyII€, KO-
IJa 3TO OJHO U TO Xe. POnCTBEHHOCTD
9TUX TOHSITUN MOXET BBECTU B 3a-
OJy>XIeHKe, HO, €CJIM HA MUHYTOUKY
OCTAHOBMThCS U 3aayMaThCs O 3Ha-
YEHMM 3TUX JABYX CJIOB, KAK U MHOTUX
NPYTUX, KOTOPBIMU Mbl BCE MOJIb3yeM-
cs €XeIHEBHO, TO MMHUMAaJIbHOI Ha-
LIei peakuuei OyneT usymiacHue. Mol
BCe 3a0bLIM, UTO KaXk/10€ CJIOBO UMEET
CBOE 3HAYEHME, a HE TOJIbKO 3ByYaHME,
HO 00 2TOM HECKOJIBKO T103Ke. A T10Ka,
BEpPHEMCS K 3HAUEHMIO CJI0B UHGOP-
MalMsl U 3HaAHME.

Nudopmanusa — 3170 cooblIeHME, TOIYYEHHOE HAMU Yepe3 OpraHbl
YYBCTB O IIPOMCXO/ISIIEM BOKPYT U BHYTPU Hac.

3HaHHe — OCMBICTIEHUE U TTOHMUMaHUE MPOUCXOMISIIIETO BOKPYT
1 BHYTPM Hac.

Kazanoch 661, HE3HAYUTEIBHOE Pa3JIMUKME, HO 3TO TOJILKO Ha Mep-
BbIi1 B3MISIA. A HA caMOM JieJie, 3TU JIBa MOHITUS pa3InyaloTcs Kak He0o
1 3eMJisl. 3JHAHHE €CTb HU YTO MHOE€, KaK OCMbBICJICHHAS U TIOHSATass HaMU
rHGopMalus, MoJydeHHasl Yepe3 OpraHbl YyBCTB O IIPOMCXO/SIIIEM BOK-
pyr u BHYTpM Hac. K coxaneHuio, coBpeMeHHas 3eMHas [IUBUIN3aLuUs
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Hukonaii Jlesawos. Ilocaednee oopauwenue k Yenoseuecmay

HaKOIIMJa OTPOMHBIN 00BEM MH(MOPMALMU O MPOUCXOASIIEM BOKPYT
U BHYTPU HAC, HO OCMBICJIEHUSI U TIOHUMAaHUS 3TO MHGpOpMALIUKU MTpaK-
TUYECKU He npousouwio. [IpotuBopeune Mexay o0bEMOM MHGpOPMALIUU
Y 3HAaHWEM MOCTAaBUJIO HAIlly [IMBUJIM3ALIMIO HA TPaHb CAMOYHHUYTOXKEHHUS,
JlaKe HEe OT TOrO OPYKUSsI, KOTOPOE ¢ TAKOW M300peTaTEeIbHOCTBIO CO31a
yesaoBekK. CaMOyBepeHHOE BMEIIATEIbCTBO YeJIOBEKA B XKUBOM OpraHU3M
IUIAaHEThI, 0€3 TOHUMaHWSI 3aKOHOB MPUPOAbI, HEU30EKHO MPUOIVKAET
BCEX HAC, BHE 3aBUCMMOCTHU OT TOTO, TIOHWUMAEM MbI WJIM HET, 4YTO ITPOUCXO-
AT BOKPYT HAC, K BBIPOXICHMIO YEJIOBEKA, KaK BUIa Y TMOEJIM 9KOJOrmye-
CKOI CUCTEMBI, a BITOJIHE BO3MOXHO, 1 CAMOM >KM3HU HA 3TO MPEKPACHOMN
royiy0oii miaHere.

[To3uims «<Most XxaTa ¢ Kparo, HU4ero He 3Hato», He IOMOXET. XOTUM
MbI 3TOTO WY HET, MOHWUMAEM WJIM HET, MPU3HAEM WUJIM HET — BCE MBI, 0€3
WUCKJIIOUEHUS, ABIIIUM OJHUM BO3AYXOM, ITbEM BOAY, ITOTPEOJISIEM TTUILLY.
M BHe 3aBUCUMOCTH OT TOI'0, KAKOI YeJIOBEK: XOPOIIUA UJIU TIJIOXOM, YM-
HBIIA WM HEe OYeHb, OOraThlii v OeaHbIN, 00pa30BaHHBIN UJIU HET, aTEUCT
WJIU BEPYIOLIMIA — BCE IO, BHE 3aBUCUMOCTH OT 1IB€TA UX KOXHU, HALIKMO-
HaJIbHOCTU U TIPeACTaBICHUI, MOJUYUHSIIOTCS OOHUM U TeM Ke 3aKOHaM
MPUPOIbI, HPABATCSI OHU HaM WX HeT. ETMHCTBEHHOE cnaceHue OT TAaKOro
¢unana ectb BE-PA (BEnate Pa), yTo 03HauaeT npocBeTieHHEe 3HAHUEM,
KOTOPOE€ MOXET BOZHUKHYTbH TOJILKO TOIJa, KOTJAA YE€JIOBEK OCMBICIUT
U MOMMET MH(pOPMALIMIO, TOCTYIIHYIO €MY, Yepe3 CBOU OpTraHbl UyBCTB.
Penurus, koropass HU4ero o0IIero ¢ Bepoii He UMEET, a MPEACTaBIISIET CO-
0oli (paHaTUUHOE, CJIETIOE€ BOCHPUSATUE TTPOUCXOISIIETO, KaK MPOSIBICHUE
0GOXECTBEHHOM BOJIN, y10OHA TOJBKO JJIsI BIACTh AepXKallUX, HE B COCTOSI -
HUM OCTAaHOBUTH I'YOUTEJIbHOE MPOSIBIICHUE HEBEXKECTBA YEJI0BEKA XOTSI Obl
IMOTOMY, YTO cama SIBJISETCS MOPOXIAECHUEM TOTO XK€ CAMOI0 HEBEXECTBA.
IIpuunHa e HeBexXeCcTBa — B TOM, YTO OpraHbl YyBCTB Y€JIOBEKa pa3BU-
Juch U chopmupoBanuch y Homo Sapiens, Kak Buia XXUBOI TIPUPOJbI,
B IIpoliecce aganTaluu K 9KOJOTMYECKO HUIIE, KOTOPYIO OH (YEI0BEK)
3aHUMAaeT. B 3ToM MX CyTh M IIpeaHa3HAYEHKE, O YEM MOYEMY-TO 3a0bLIN.
MBI BCe HACTOJILKO MPUBBIKJIM K TOMY, YTO I10JIydaeM 4yepe3 Halllu OpraHbl
YyBCTB, YTO HAYMCTO 3a0bLJIM 00 MX M3HAYAJbHOM MpeaHa3HayeHUU. OHU
(opraHbl YyBCTB) AOCTAaTOYHBI IJISI ONTUMAJILHOM afanTaluy K 9KOJIOTH-
YeCcKOi HUIIIE, KOTOPYIO 3aHMMAET YeI0BeK, KaK BUJ KUBOI TIPUPOJIbI,
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Obpauwenue Kk wumamento

YTO U CO3IAET WTIO3UIO LIEIOCTHOCTU U AOCTaTOYHOCTU. OHU JOCTATOY-
HBbI TSI BOCTIPUSTUS CPEAMHHOIO MUpPa, MUpa MEXIY MaKpOKOCMOCOM
1 MUKPOKOCMOCOM. B cpenmHHOM Mupe Mbl HAaOII00aeM 3a MPOSIBJIECHUEM
3aKOHOB MPUPOJIbI, KOTOPBIE POXKAAIOTCS HA YPOBHE MAKPOKOCMOCA U MUK-
pokocmoca. B¢€, yTo ocTynmHO opraHaM 4yBCTB Y€JI0BeKa, €CTh JIMILb BEP-
XyLIKa «aiicoepra» 3aKOHOB MPUPOJIBI, OOJIbIIAS YaCTh KOTOPOTO CHpsITaHA
MO/ «ITOBEPXHOCTHIO» MAKPOKOCMOCA U MUKPOKOCcMOca. EMMHCTBEHHBI
CMoco0 3arISHYTh IO «[TOBEPXHOCTh» MAaKPOKOCMOCA U MUKPOKOCMO-
ca — ATO PaCHIMPUTh YUCJIO OPraHOB YyBCTB, T00ABUTH K TEM, YTO HAM MoIa-
puia npuponaa, HoBele. M yueM Gosiblliee YMCI0 JOMOJHUTEIbHBIX K YXKe
CYILIECTBYIOIIIMM OpraHaM 4yBCTB IOJIyUMTCS CO3AaTh, TEM 00Jiee LIEJTbHYIO
«KapTUHY» 3aKOHOB IPUPOABI MOXXHO YBUAETh, TEM OJIMKE K OpPUTUHA-
JIy U TeM Ooraye OyayT KpacKu KapTUHbI MUPO31aHUs, CO3JaHHON Ha-
ILIMM pacIlMpPEeHHbIM CO3HaHUEM. B pe3yiabraTe momoOHOr0 «IOrpyKeHUs»
B OKEaH MaKpOKOCMOCa U MUKPOKOCMOCA U POIUIACh B MOEM CO3HAHUU
KapTUHA MUPO3IaHUsI, U3JIOXKEHHAasl B MOMX KHUTax. [Ipo3pes cam, s xouy
MOJEIUTHCI CO BCEMU KEJIAIOIIUMHU TOM HEBEPOSITHOM KPAaCcOTOM U IIPO-
CTOTOM MPUPO/IbI, KOTOPAst OTKPbLIACh MOEMY CO3HAHMIO BO BPEMS MOETO
«TIOTPYKEHMsI» B OKeaH MUpo3aaHusl. DeHOMEeH XXU3HU U3 HEOObSICHUMOM
3arajku, Kak 1o MaHOBEHHUIO BOJIIIEOHOM MajlouyKu, IpeBpallaeTcs B €C-
TECTBEHHbIN 1 HEM30EKHBII MPOLIECC IBOJIOLUN MATEPUHN, KaK TAKOBOWA.
IlonsiTHs aAymm, peMHKApHALMK, CO3HAHUS, MAMSTH U MHOTME-MHOTHUE JIpy-
rMe U3 KaTteropuu puiaocopCcKmux, TEOJOrMIYECKUX U TeOCOPCKUX MaTe-
PUATU3YIOTCS, B IIPSIMOM U TIEPEHOCHOM CMBbICJIE, MU OOPETAOT HE3EMHYIO
KpacoTy SICHBIX M YETKUX MPEICTABICHUIA O peaIbHbIX SIBJICHUSIX TPUPOIbI,
ITpuponsl, YaCTUUKOI, HAAEAEHHOI CO3HAHUEM, KOTOPOI SIBJISIETCS KaXK-
IIBIA TyMaIOIIWi YeJIOBEK.

B Mmoux kHurax «IlocnenHee oopaineHue K YenosedectBy» (1994 1.),
«CymHocTtb M Pazym» (ToMm 1, 1999 1.), «<HeonHoponHast Bcenennasi» (2001 1),
«CymHoctb 1 Pazym» (Tom 2, 2003 I.) U3JI0)KEHO MOE TIOHMMaHUe Kap-
TUHBI MUPO3aHUS U HAILIETO MECTa B HEM, KaK (DOpMbI XXMBOK MaTepuHu,
oOpeTIIeit pa3yM. DTH MPeACTaBICHUST KapAUHAIBHO OTJIMYAIOTCS OT BCETO
TOr0, YeMy KaxKJI0ro M3 HaC YYWIM B I1IKOJIe, B yHMBepcuTeTax. Haiu ro-
JIOBBI 3a0MBaJIy MOCTyJaTaMU (MOHSATUSIMU, TIPUHMMAeMbIMU 0€3 KaKKnX-
-JIN0O 10Ka3aTeabCTB), KOTOPbIE BCE NOJKHBI ObLIM MPUHUMATD CJIEIIO.
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Hukonaii Jlesawos. Ilocaednee oopauwenue k Yenoseuecmay

[TosiBnsimrch BCE HOBBIE M HOBBIE TTOCTYJ/1aThl, HO HA OAWH U3 CTapbIX HU-
Korja He ObU1 00bsICHEH. HO Benb KaxKablii HEOOBSICHEHHBIN MOCTYJIAT —
9TO HU 4TO nHOe, KakK ['ocrmoab bor. [TocTynar ToxnecrBeHeH bory, Tak
KakK 00a MOHSTUS NpUHUMAIOTCI 0€3 J0Ka3aTeabCTB. M 4To BCerma MeHs
ropaxa’so, TaK 3TO TO, YTO TaK Ha3bIBaeMbI€ «yUYE€HbIE» B YIIOP HE XKeJla-
JIM OTOTO BUIETh WJIW MPEANIOYNTAIN HE BUAETh, BCEra CHUCXOAUTEIBHO
OTHOCSCH K BepylolIuM B bora, oT KOTOpbIX MPpaKTUYECKU HUYEM HE OT-
JMyanuchk. BepHee, oTaMyainch Mo OMHOMY ITYHKTY — BEPYIOIIE HUKOTIA
HE TOBOPWJIM, YTO OHM 3Ha1oT ['ocrioga bora, a ToJbKO TO, YTO OHU B HETO
BepyloT. B 11060M ciydae, 3T0 yecTHas MO3ULIMS, YETO HEb3s1 CKa3aTh
00 «y4€HBIX», TOBOPSIINX, YTO OHU «3HAIOT», B TO BpeMsl, KaK Ha CaMOM
JieJie, OHU BEPYIOT B MOCTY/IaTbl, KOTOPbIE CAMU X€ Y MPUIYMbIBAIOT, YTO-
ObI MPUKPHITH OEJIbIE MSITHA CBOETO HEBEXeCTBA. B cBOMX KHUTax 1 mpe-
JIJIarar0 CUCTeMY 3HAHMIA, a HE OUYepeaHyI0 peauruio. EnTMHCTBEHHBIM MO-
CTYJIATOM B 3TOM CUCTEME SIBSIETCS IMOJIOKEHUE O TOM, UTO MaTepUsl €CTh
00BbEKTHBHAs peaJbHOCTb, JaHHAS HaM B OlNyIIeHUsX. JIpyrumMu cioBa-
MU TO, UTO MaT€pUs CYIIECTBYET, U MHE KaXETCs, UYTO 3TO €AMHCTBEH-
HOE€, YTO B J€MCTBUTEIBHOCTU HE TPEOYET KaKMX-IU0O0 10Ka3aTeIbCTB.
MoxeT ObITbh, 1 U HE TIpaB, HO Y MEHS HET HUKAKUX OCHOBAHUI CYMTATh
no-apyromy. I[lpaBaa, B mOHATHE O TOM, YTO TAKOE MaTEpusl, S BKIIAIbI-
Baro ropasnuo 0osiee IMUPOKUI CMBIC, YeM OOJIbIIMHCTBO Apyrux. O ToM,
KaKo€ 3TO IpeICcTaBJIeHrEe, MOXHO IPOYeCTh B MOMX KHUTaX. biaromaps
STUM NPEACTABICHUSIM, 3araJka BOSHUKHOBEHMS XKU3HHA UCYE3aeT, U TTOSIB-
JISIeTCS TIOHMMaHWE TapMOHWH 3BOJIIOLIMU MaTepPUM, KaK €CTECTBEHHOTO
rpoiecca CTpeMJIEHUSI OHOM K YCTOMYMBOMY COCTOsIHUIO. U pe3ynbra-
TOM MOJAOOHOTO CTPEMJIEHUS U €CTh MOSIBJIEHUE XXUBOW MaTepUU, SBOJIIO-
LIS KOTOPOI paHO WY MO3AHO MPUBOAUT K TMOSIBJIEHUIO pa3dyma, 1, 4TO
caMo€ BaXXHO€, He TOJIbKO Ha 3emJjie, HO U Ha MUJIJIMOHAX, MUJUIAapAax
raaHeT Bo BeeneHHoit. ZKu3Hb ecTb Hen30€eKHbIi pe3y/ibTaT CylieCTBOBAHUS
MaTepuH, a He KaKasi-TO aHOMaJIvsl, BO3HUMKILAsI HAa OAHOM U3 TIJIAHET C 3a-
IBOPOK onHoM 13 [amakTuk. CynHOCTb, Ayllla U3 KaTeropyuii MUCTUYECKUX
MEepexXoasiT B KATETOPUIO SIBJIEHUIA SBOJIOLMU KUBOU MaTtepuu. Jlyma —
MaTepuajbHa, KaK M Hallle TeJ0, KaK MatepualbHbl U Mbicau. [Ipupona
MaMsITU, CO3HAHUS U3 KaTeropuit (procoCKux rMepexoasiT B KaTEropuio
CBOICTB M KaU€CTB CJIOXKHOOPTaHM30BaHHOM >KMBOM MaTepuu. M Tak MOX-
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Obpauwenue Kk wumamento

HO MPOIOJIKAaTh IMTPAKTUYECKH 10 OECKOHEUHOCTH. 3aBeca TailH MPHPOIbI
NajaeT, ¥ HallleMy B30pY OTKPBIBAETCSI MOTpsIicaromias 1o CBOeit KpacoTe
KapTHHAa MUPO3JaHMs, 4aCTblO KOTOPOil SBlIsieTcd U 4enoBeK. Beé aT1o,
C MO TOYKHU 3pEHHUSI, CTOUT HEKOTOPOTO HAIIPSIKEHUSI CEpOro BEIIeCTBa
BCEX TeX, KTO XeJlaeT 0CO3HaBaTh cebsl, KaK pa3yMHOE CYIIIeCTBO, KaK
Homo Sapiens, He TOJTBKO TTO HA3BaHUIO, HO U T1O CYTH.

C Hauayvwumu noyceranusmu,
Huxkoaaii Jlesawos
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IIpenuciioBue

BcenenHas... 3aranka xu3Hu!.. Kak u3 MéprBoii MaTepuu BO3HUKJIA
XKu3Hb? [loueMy Te ke camble aTOMbI, COeIMHMBIIKCH B IPYTOM TMOPSIIKE
1 KOJIMUECTBE, CO3IAI0T OPraHUYeCKMe MOJIEKY/Ibl, CHHTE3 KOTOPBIX 1 9BO-
JIIOLMST POXOAIOT XXU3Hb, XKWBYI0 MaTepuio? 3araaka 2Kusuu... Kak sta
>KM3Hb BO3HMKJIA, pa3BUBaJlach, MOUeMy BOZHUKIJIO MHOTooOpasue (popM
Ku3Hu? OTKyaa nosasujics Ha 3emiie yenoBek? CITyllEH JIM OH 3a Tpexu
CBOU C HebecC, U3 palicKuX cagoB Ha 3eMJII0, YTOObI UCKYIUTh UX Mepes
rocrionoM borom?! U eciu He bor, To, KTO ke Torna u noyemy npuBeE3
Yenoseka Ha tutaHeTy 3emuist? OTKyda MOSIBUIKCH, CTOJIb pa3inYHbIE, Ye-
noBeueckue pachl?! [Touemy yemoBek MokeT MpicauTh? YTO Mpoucxoaut
C YeJIOBEKOM B MOMEHT cMepTu 1 nocyie Hee€? Ectb iu Jlyma? U, ecinu ecTb,
Toraa, 4ro ke 310 Takoe? Kyna oHa yxonut v mouemy?.. Ectb 1u An u Pait?
Ecnu — na, To rae onn? Iloyemy ocTanbHble, TPOIOJIKAIOIIME KUTh, HE BU-
JAT 1 He clbIat 3Toro? M ToJibKo Jtoau, MoObIBaBIIME B COCTOSTHUM KJTH-
HUYECKOI CMEPTHU, TTOCJIe TOBOPST, YTO OHU BUIEIN aHTeJI0B, KOTOPbIE UX
BCTpEUYaIn, YTO OTKPHIBAJICS Mepe] HUMU CBETSIIMNIACS KaHall, B KOTOPbIit
X HAaYMHAaJIO 3aTATUBaTh, HO, IO TEM WJIM UHBIM MIPUYMHAM, OHU ONSTh
BO3BpALLIAJINCH K KU3HU. YTO MPOMCXOAUT B MOMEHT 3a4aTus U KaK pa3BU-
BaeTcs 3apoablil yenoBeka?.. IlepBblii pa3, WK HeT, XKUBET KaXK/Iblid M3 HAC
Ha mianere 3eMs, U YTO Takoe peMHKapHalus? MoxXHO JIM yBUIETh MPO-
1j0e 1 Oyayliee, mepeMeliaThcsi B IpOCTPaHCTBE U BpeMeHu?

Onunoko s YenoseuecTBo Bo Beenennoii?.. Ha mocnegHuii Bompoc
OTBETUT JIFOOOI1, JINIITb HEMHOTO MOAYMaB, MOPA3MBbIIILISIB HEOPTOAOKC A b-
Ho... [IpencraBbre cebe, 4TO, XOT ObI, CTO JIET Ha3a/l, Ha IUIAaHETY 3eMJIs
MPUILIA PAAXOCUTHAJIBI C IPYTOi TIaHEThI, C MPOCh0O0it KO BCeM pa3yMHbIM
CyLIEeCTBaM OTKJIMKHYTbCS HAa 3TO nocjiaHue... Kak Obl UX yCbIILIAId U OT-
BETUJIM Ha 3TO MocjaaHue padyMHble xutenu 3eman?!. Hukak... [Totomy,
YTO TOrJa Ha 3emMiie ellé He ObLIO paguONPpUEMHUKOB U e (pPaTopoOB,
YTOOBI MPUHSTH U paciiudpoBaTh 3TU CUTHaJIbI. O HUX Obl MPOCTO HUKTO
He y3Hal... M apyroe... boabimmHcTBO LuBuiIn3aiuii B Kocmoce HaxonsTest
Ha Ka4eCTBEHHO JPYroOM YPOBHE pPa3BUTHS, KOraa MH¢opMalus rnepeaaércs
Y MPUHUMAETCSI HE C TIOMOIIbIO PaAMOCUTHAJIOB, @ MEHTAJIBHO U TOJIOrpa-
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IIpeducnosue

(pruecku. Ha 3emito uayT TeicsiuM curHajioB U3 Kocmoca ot ipyrux nyuBu-
JIM3aluii, B BUIEe O0BEMHBIX TOJIOTPAMM C XKeTaHUEM YCTAaHOBUTh KOHTAKT
C pa3yMHbBIMMU XUTeJISIMU T1aHeThl 3eMiist. Ho 60IbIIMHCTBO JIIOACH He Mo-
HUMAIOT, He 3HAIOT M He MOTYT TOJIY4YUTh 3Ty UH(popMaiuio. Te Xxe, KTo 3TO
MOXKET, TepeBOASAT 3Ty MH(POPMALIMIO Ha JTOCTYMHbII OCTaJIbHBIM JIIOASIM
SI3bIK, HO, K COXaJICHUIO, M B TAKOM BMJI€ 3Ta MH(POpMAaIls OTBEPraerTcs...

Tak 661710, B cBO€ BpeMms, U ¢ TpeTtbuM OO6pamenueM Koanuim-
oHHoro Otpsana Ha6monateneii (K.O.H.) o6bennHeHUS LIUBUIU3ALINIA
Hauwei [anakTuku, nepeganHoe Hukomaem Pepuxom B 1929 rony. Dto
OO6paiieHue MpoCcTO MPOUTrHOPUPOBAJH... (ociue [IpeanucioBus, KTo
€IlIE HE MOTEPSIJI UHTEPEC, MOXET O3HAKOMUTHCS ¢ 3TUM OOpalieHueM).
Bo BcenenHoit — Musinapabl HMBUaIM3auuii. OQHU U3 HUX HAXOASITCS
B HayaJjie CBOEro Pa3BUTHS, a IPYTUM €LIE TOJIbKO MPENCTOUT POAUTHCS,
Kak Halleil 3eMHOI LUMBUJIM3ALUU, TPETbU — YK€ JOCTUIIN BbICOKOTO
YPOBHSI pPa3BUTUsI. DTO — €CTECTBEHHO U 3aKOHOMepHoO... Haleit iuBu-
JIM3aluu, B OJIvKaiiiiee BpeMsi, PeICTOUT IIPOMTU Yyepe3 CBOE poXkKIeHHE.
N, ecnu «ponbl» MpoiAyT YCIEIIHO, 3eMHAS IMBUIA3AIMS BbIIIET HA HOBbII
KavyeCTBEHHbIH YPOBEeHb CBOEr0 Pa3BUTHS, KOIA MbICJIEHHO, TOJbKO CHJION
CBOEi1 MBICJIH, Y€JIOBEK CMOKET BJIMATH HA IKOJOTHIO CBOEH IJIAHEThI, YIPaB-
JIITh NOro/A0i, CTUXUSAMH, 32J1e4MBATh U BOCCTAHABJIMBATH PAHBI IPUPOIBI,
HAHECEHHbIE HePa3yMHO# AeITeJIbHOCTbIO CAMOTo YesloBeKa. YeIoBeK CMOXET
MMO3HATh caMOro cebsl, CBOM COOCTBEHHBIE BO3MOXHOCTHU, BO3MOKHOCTU
cBoero mosra. IlepemellieHue B mpoliuioe, B Oyayllee, B IPOCTPaHCTBE
Ha MUJLJIMAPAbl CBETOBbBIX JIET, MEPECTAHYT ObITh «4yAOM», KaK TOBOPST
OIIHU, WJIN «OpeIoM CyMacIIeAIIX», KaK ToBOpAT ceityac apyrue... Co Bpe-
MEHEM, 3TO CTaHEeT TaKUM K€ OOBIYHBIM, KaK IMOJET Ha camoieTe. Bce
9TO — MOKa B OyAyllleM 1 CTaHEeT BO3MOXHBIM TOJIBKO B TOM CJIydae, eCliv
YenoBeuyecTBO MPUMET HOBbIE 3HAHUSA, HEOOXOIMMbIE, YTOObI MOTHSTHCS
Ha CJIeAYIOIIYIO CTYIEeHbKY Mo3HaHus npupoasl. Eciu xke YenoBeuecTBo
He MPUMET, He 3aX0UeT MPUHSTh HOBbIE 3HAHMSI, 3eMHas IMBUIM3ALISA caMa
ce0sl YHHYTOKHUT emlé 10 PoKIeHUsl, U «PeOEHOK» POAUTCA MEPTBBIM. ..

Kak ke Tak, BO3MyTSITCSI MHOTHME, Belb, Hallla [IUBUIM3ALUS 10-
cTUIIa OrTpoMHBIX ycriexoB!.. Yemosex Boilien B Kocmoc, 0b11 Ha JIyHe,
CKOpO a0yeTUuT U A0 Mapca... 1 BooO1ie, HayKa, KyJabTypa, UCKYCCTBO, BCE
TaK OBICTPO pa3BUBaAETCsl, 0OCOOEHHO B MOCAEAHUE CTO JIET... IPOU3OLLIEN
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nHGOpMallMOHHBIH B3pbIB... «[TocnenHee oOpaiieHue K YeroBeuecTBy» —
3BYYUT OYEHb KaTeropuyHoO U Oe3aneissuruoHHo. Ho, He cremuTte ¢ BbI-
BOJaMM, TIOIbITANTECH YCJABIIATD UM XOTS Obl BBICAYMIATH... Kak roBopu
Xpucroc: «KTo MMeeT Yl CIIbIIaTh, Aa YCIbIIUT!»!. MOXHO MPUTOTOBUTH
MPEKPaCcHYIO MUIly, HO, €CJIM YMUPAIOIIUil OT rojiofa YeJI0BeK, He 3aX0-
YyeT €€ MPOMIOTUTh, INIOTATh MUIILY 3a HEr0 OECCMBICIIEHHO — OH BCE paBHO
YMPET OT roJjioaa... MoxXHO UMeTh 3HAHHUSA U JKeJlaHue nepeaaTh ux Yenose-
4eCTBY, HO, €CJIM OHO HE 3aX0UeT UX MPUHSITh, YTOObI HE TIOTMOHYTh, TO OC-
TaéTcsl TOJIBKO COXAaJIeTh 00 3TOM U MOMBITATHCS UCIIPABUTH TO, YTO MOXKHO
1€ UCIIPABUTh, YTOOBI PACILIMPUTH TOT TPOMEXKYTOK BPEMEHU, KOTOPbIit
OCTaJICS Y 3eMJISTH ISl TPUHSITUS PELIeHUsI 10 TOro, KaK MOTUOHYTh...
Chsiue, MpOCHUTECH, €CJIU Bbl HE XOTUTE, UYTOOBI 3TOT COH CTall
BeuHbIM!.. U, eciin B OubJeiickue BpeMeHa ellé ObLJIO BpeMsl, UTOOBI «CITsI-
1IeTo» He OyAUTh, TO ceiiuac BpeMeHH yKe He 0CTaJoch. YeloBeuecTBo,
B CBOEM Oe3yMuu, MpUOIU3UIOCH K KPUTUYECKOMY PyOexy, yKe ocsizae-
MOMY, a He K aOCTPaKTHOMY «KOHIIY CBETa», O KOTOPOM TOBOPUJIOCH YXKe
HE OJIHO CTOJIeTHE, a OH BCE He HAcTynaja U He HacTynaia. M MHorue yc-
MOKOWJIMCh U YBEPUIUCH, YTO «KOHEI] CBETa» He HACTYIMUT yXXe HUKOT/Ia.
YTo Ke 3TO 3a «KOHEll CBeTa», YTO 3a KpPUTUYECKUI pyOexk B pa3BUTUU
YenoseuectBa? MoXXHO, KOHEUHO, Ha3BaThb MO-Pa3HOMY, HO CyTb — HE B Ha-
3BaHUMU, CyTh — B colepkaHuu. Tak, 4To e 3a BCeM 3TUM CTOUT? A 3a BceM
3TUM CTOMT... HEBEXECTBO, HE3HAHUE pealbHbIX 3aKOHOB ITPUPOJIbI, KOTO-
phle JeiicTBOBAJIM M OYIYT /IeliCTBOBATb, COBEPIIICHHO HE3aBUCUMO OT TOTO,
YTO O HUX U3BECTHO YeJIOBEKY, KaK OH X TIOHMMAET 1 XOUET JI BOOOIIE X
MOHMMAaTh. 3aKOHBI IPUPOALI OYAYT AEHCTBOBATH, a BOT YesnoBeK (Yenone-
YECTBO) >KUTh U pa3BUBATHCsI, 0€3 NMPaBUILHOIO TOHUMAHUS 3TUX 3aKOHOB,
yke He cMoxkeT. [IpocTo Hekomy OyneT pa3BUBaThCsl HA HEKOIIa MpeKpac-
HoIi ronty0oii miaHeTe 3emuist. M 1uist 3T0ro, coBeplieHHO He Hy»KHa siiepHast
BoliHa. Eciin yenoBek u gajnee OyAeT CTOJb Xe 0€30yMHO «ITOKOPSITh» TIPU-
pony, BMEIIMBATbCS B HEE, He TIOHUMAasi OCHOBHBIX 3aKOHOB, TO 3TO MPHU-
BeneT YenoBeuecTBO K CAMOYHHYTOKEHHIO ObICTpEE, YeM siiepHasl BoiHa.
BcnomuuTe cinoBa Xpucra: «Eciu ciienoii BenéT cjienoro, To OHA 00a ynaayT

! Cm. Hoselit 3aser, EBanrenue ot Mardes, Tnasa 11, crux 15.
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B siMy...»2. U ecim e1é cTo JieT Ha3al Hall 3eMJITHAMU He ObUT 3aHEeCEH Med
CaMOYHUWYTOXEHUS, TO TeIlephb ero MpuoOJIMKeHNEe CTAaHOBUTCS BCE Ooiee
U OoJiee peajibHbIM. UTo ke HaM rpo3uT? [Tocnyiaiite mpuroBop... O30H-
HBII CJIOM TIaHEeThl 3eMJIST BOSHUK M CO3aBaJjics B Xao0Ce MOJIHUIA, B Teue-
HHE YEThIPEX MUJUTMAPIOB JIET M XKM3Hb Ha CYIIIe CTajla BO3MOXHAa UMEHHO
Onaromapst 030HY: 030HHBIN cJ10i1 aTMOocdepsl oTpaxkaeTt uayuiee u3 Koc-
Moca XECTKOE KOCMUYECKOE U3JIydeHMEe, KOTOPOe TYOUTETBLHO JIsT BCETO
>KMBOTO Ha Tj1aHeTe. Mopckast BoJa akTUBHO TTOIIONIACT 3TU U3TyUYeHUS
U, TIO3TOMY, TIepBasi )KM3Hb MOTJIa BOSHUKHYThH TOJIBKO B BOJIE M pa3BUBa-
JIach B HEM JI0 TeX TTOp, ITOKa O30HOBBIN CJIO TJIaHEThI HE CTaJl IOCTATOY -
HBIM, YTOOBI OTPA3UTh OOMBIIYIO YaCTh T'YOUTEIbHBIX IS )KU3HU U3JTyde-
Huii. I, TOJIbKO mocJie 3TOro, XXU3Hb CTajia 3aBOEBLIBATH CYIILY...
TexHomornu, KOTopble YeIOBEK MPUMEHSIT M TPUMEHSIET ceifuac,
MPUBEJIM K TOMY, YTO, HaunHas ¢ 1961-ro roga «pasyMHasi» IeITeIbHOCTD
yenoBeKa yHUuTOoXMaa nodt 30% o30HOBOTO ci0od TuiaHeThl. M, Kak
MMOKAa3bIBAIOT pacu€Thl, MHTEHCUBHBIC 3aITyCK KOCMUYECKUX KOopabJiei
U BO3MECTBHUE LIEJIOr0 psiia TEXHOJIOTUM, KOTOPhIE YeJIOBEK CUUTAET Bbl-
CILIMM JOCTUKEHMEM CBOEro 3HaHwusl, B mociaenytomue 15—20 et npono-
JKEHUS TAaKOM «JIeSITeTbHOCTU» , YHUYTOXUT BECh OCTABIIMIICSI 030H Halllei
niaaHeTsl. Bcé x)kuBoe Ha cyie MoruoHeT noj XECTKUMU U3TYyYeHUSIMU
KocMmoca, X1u3Hb ocTaHeTCsl TOJbKO B Boae. M Bc€ HauHETCS ¢ Havaa...
Kpowme Toro, He 3Hast 3aKOHOB DKOJIOTMYECKOM CUCTEMBI, UeJIOBEK Oe3ayM-
HOM HedITeIbHOCTBIO CBOEH 3HAUYUTEJIbHO HApYLIMJI e€ paBHOBECHUE, UTO
yXe MPUBEIO K BBIMUPAHUIO ThICSY BUIOB XKMBBIX OPTaHU3MOB. DTO Xe
He3HaHUE NPUBEJIO U K ToMY, 4To Ha YenoBeuecTBo 0Opymiacs CITHU]L
U Ipyrve HeBeIOMbIe paHee 00JIe3HM, OT KOTOPBIX He HaleHO 3alUTHI,
YTO TOXE IPO3UT CYILLIECTBOBAHMIO UesioBeKa. B 4€Mm ke mpuuMnHBI BCETO
atoro?! YesoBeuecTBO, B OAWH U3 MOMEHTOB CBOEr0 pa3BUTHUS, MOIILIO
no JoxHoMy nytu. BcnomuumM, emé Cokpat ropopult: «Ilo3Haii camoro
ce0sI, ¥ ThI IO3HAEIIb BeCh MUP...». K coxkajieHu10, JTI0a1 He MOCTyIIaal —
CTa/Iv TI03HaBaTh OKPYKalonii MUp, He TTo3HaB camux cedd. M ux mo-
TOMKM, IIeIINE MO TOM e T0pOore MO3HAHMSI, CeroAHs MPUIILIA K TYNHUKY...

2 CM. Hosulit 3asert, EBanrenue ot Mardes, [nasa 11, crux 15.
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Hu onHo 3HaHUE He MOXkKeT ObITh A0COMOTHBIM, HO, OJTHA IOPOTa MO3HAHUS
MOXET BECTU K UCTUHE, APyrasi — YBOAUTH OT He€. XOTs, 00€ 1OpOru UMEIT
oaHO HayvaJjo. Kak xxe moHsITh, Kakasl Jopora Kyaa Beaet?!. A, oueHb po-
cto... Korna yenoBek HauYMHaeT co3naBaTh GyHAAMEHT CBOETO MOHUMAaHUS
MMPO3JaHNs, pPa3yM €ro HE B COCTOSIHUM J1aTh OTBET HA BCE BO3HUKIINE
BOIIPOCHI cpasy. DTu «Oejible TSITHa» YeJI0BEK 3aKphIBACT MOCTyJIaTaMu,
aKCUOMaMU, KOTOPbIE Ial0T BO3MOXHOCTb CO3/1aTh HEKYIO MO3aUKy MUPO3-
nanus. Eciu yenoBek UIET MO MpaBUJIbHOMY MyTU MO3HAHMS, CO3MaHHas
MM KapTMHA MUPO3JaHUs MO3BOJISIET MOAHSITHCS Ha CJENYIOLIUI YpOBEHD
MO3HAHUS U CHATH 3aBeCY TaliHbI C psifa «OebIX MSITeH», YTO MO3BOJISI-
€T cO31aTh ell€ 0ojiee MOJHYIO U TOUHYIO KAPTUHY MUPO3IaHUS U T. 1.
Hpyrumu cioBamu, eciiv YeaoBeuyecTBO UAET MO NMPABUJIbHOMY IMYTH pa3-
BUTUSI, T1I0 MEPE PA3BUTUS STOTO MTO3HAHUS BCE MEHbIIIE U MEHbIIE OCTAETCS
«DeJBIX mATeH» — MOCTYIAaTOB, akcuoM. Ecian e pa3BuTue Moo JToX-
HOI1 1OpOToii MO3HAHUSI, «0eJIBIX MATEH» OyIeT CTAHOBUTHCS BCE 00JbIIIe
U OosbIe, YTO, YK€ CaMo To cede, TOJKHO HAaCTOpOXUTh. B coBpemeH-
HOIi HayKe «0eJIbIX NATeH» ropa3ao 0oJiblIe, Y4eM ObLIO NMPH €€ POXKIECHUM.
M npuBOaUT 3TO K TOMY, YTO BCE OObIIE U OObIIE SKCIIEPUMEHTANb-
HBIX JAHHBIX IIPOTUBOPEYAT OCHOBHBIM 3aKOHAM (PU3UKU, XUMUU, OUO-
Joruu... CoBpeMeHHas Hayka MpuOIM3uIach K Kparo MpornacTu, Kotopast
e€ camy Xe 1 myraeT. B cpenHue Beka pesiurusi 0bL1a HHKBU3UTOPOM HAYKH.
Honroe BpeMsi 3HaHUE 00POJIOCH 32 TPABO CYILIECTBOBATh U BHILLIO TO-
O6enutenem B 3TOil 60pbbOe. b0 ObI TPUCKOPOHO BUIETH COBPEMEHHYIO
HaYKY, B POJIM HHKBU3UTOPA HOBBIX 3HAHMIA, HOBOTO MOHMMAaHMS IPUPOIbI,
€€ MEXaHU3MOB...

B 21011 KHUTE MaéTcd angaBUT U TPAMMATHKA HOBOTO 3HAHMSA. BbI
HalETe OTBET Ha BOIMPOC, KAK BO3HUKJIA 3emiisl, UTO OHA U3 cels Npe-
CTaBJISIET, YTO TAKOE CeMb YPOBHE IJIAHETHI, MOYEMY HUMEHHO CeMb M KaKHe
OHH... Bbl Haii€Te pasraiKy BOBHNKHOBEHUS XKIU3HU, 3AKOHOB €€ Pa3BUTHSL. ..
Brl noiiméTe, korna u nouemy nosisuiicsa Pasym u uro takoe Pasym... Otkyna
U KaK NosiBWICA Ha 3emJie YesioBeK... Bbl mosyunTe 11aHc pa3rajgaTh 3arajiky
Kuznu u CMepTH, 4TO U MOYeMY MPOUCXOIUT € Y€JIOBEKOM MOCie CMEPTH...

ITo3HaB eIMHCTBO 3aKOHOB MUKPO- M MAKPOKOCMOCA, Bbl y3HA€TE, 4TO
TAKOe B CAMOM Jieie «YEpHbIe JbIPbl», HA0 NMOJIAraTh, MHAYE OyneTe OTHO-
CUTbCA K UcTopun YestoBeyecTBa J1a U K OIIMOKAM — OOJIBIIMM U HE3HAYUTE -
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HBIM — BEJIMKMX YYEHbIX, MPU3HAHHBIX ABTOPUTETOB U 3A0bITHIX MHOTHMH MPO-
BU/ILIEB, TUTIOTE3bI KOTOPBIX, ObITh MOKET, 1aBaj YeloBeuecTBY HEeM3MEPHUMO
0O0JIbINKIi AHC, YeM TBEP/IbIe BHIBOAbI AKaJeMHYECKHX CBeTII. Bbl HaiinéTe
31ech 00bSICHEHHE TOT0, YTO Takoe BeelleHHas, HO, IIaBHOE, BbI CAMM JIOJDKHBI
c/enaTh BbIBOJ O JI0pore, KOTOPOi 4eJ0BeK MOXKeT W A0/KeH uatu. 11 Het
B 9TOI1 KHUTe HUKAKOI MUCTUKM, HUKAKOI (DaHTa31u, — €CThb TOJIbKO JIMILb
3HaHuUs, peajibHble, 000CHOBaHHBIe. M1 OT Bac TpedyeTcsi, BCETO JUIb,
JKeJIaHUe MPUHATh WU He MPUHATh 3TU 3HaHUS... OISATh K€, BCNOMHUTE
cioBa Xpucrta: «IIpocure, u 1aHo OyIeT BaMm... MINUTE, M HANIETE. .. CTYUYHTE,
U OTBOPAT BaM... 100, BCAKMiA MPOCSIMMIA MOTYYAET, M UILYHIHIA HAXOAUT
U CTyuYalemy oTBopaT»>. 1 MHe, KaK aBTOpY, OYeHb XOUETCS BEPUTh, YTO
9Ta KHUTA HE CTaHEeT BCEro JIMIb... «[JTACOM BOIIMIOLLIETO B ITYCTHIHE...».

Huxoaaii Jlesawmos

3 CM. Hosulit 3aset, EBanrenue ot Mardes, [nasa 7, ctux 7,8
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Tperbe O0pamenne K YesioBeuecTBy

Pycckmii TekeT. /lano B 1929 1. ot P. X.

K paszyMHbIM xxuTensiMm 3eMJiu, K pace, Ha3biBarolei ceos1 Yenone-
yecTBOM, obparaetcs Koanumumonnsiit Otpsa Ha6monareneit (K.O.H.).

Ilepenano nocpennukamu [lam6ansl E. K. Pepux u H. K. Pepux.

1929 rom.

Hacrosiee O6pamenue K.O.H. K 3eMyisiHaM sIBJISIETCSI TPETbUM
1o cuéty, KoHTpoJbHbIM. IlepBoe Oopamenue K.O.H. nepenan s 576 r. no P. X.
SKUTEJISIM KPYITHEMIero B To BpeMsl Ha 3eMJie Topoaa AMypaKxamype.
Bropoe Oopamenue K.O.H. nepexan B 711 r. ot P. X. xxutensim KpyrnHeii-
1IeTO B TO BpeMsl Ha aMepUKaHCKOM MaTepuke ropona Tkaaumerkoans.
Hacrosmee O6pamenne K.O.H. k 3eMisiHaM, B OCHOBHOM, UAEHTUYHO
MEPBBLIM JABYM I10 COAEPKAHUIO, COCTABJIIEHO HAa OCHOBHBIX U3 HACTOS -
LIMX SI3bIKOB 3€MJIM: Ha KUTaliCKOM, aHIJIMIICKOM, PYCCKOM 1 MCITAHCKOM.
Texct OOpaleHus OTpedaKTUPOBaH, C YYETOM COBPEMEHHOIO YPOBHSI
3HaHUI U 3a0ayxaeHui xureneit 3emun. Lenpto OOpalleHUs BAIETCS
MpeIOXKEeHNE O TPOBEACHUM B HEKOTOPOM OYyIlleM MeperoBOpoB MEXIY
npeacraBuTensiMu YemoBeuecTBa U npeactaBuTensiMu Koaauiyu Ha mpe-
aMeT BeTymieHus YenoseuectBa B Koanuuuio. [TockoabKy nmpoBeneHue
MeperoBOpoOB OyIeT BO3MOXHBIM TOJBKO ITOC/Ie BhiNloJHeHUs YenoBe-
YeCTBOM HEKOTOPBIX MpeABapUTEIbHBIX YCIOBU (HUXKE MPUBOIATCS OTU
ycinoBusi). [IpenBapsieMble 1Jisl MPaBUJIbHOTO UX MMOHMMAaHMsI, KaK KpaT-
KUMHU CBEISHUSIMU KOCMMYECKOI0 XapaKTepa, Tak U CpaBHUTEJIbHOM Xa-
pakTepUCTUKOM oOpa3a MbllieHUs YenoBeyecTna.

-1-

K HacrosgmeMy BpemeHu YenoBeuecTBO COCTaBUIIO ceOE MpeacTaB-
JieHre o BcesleHHOI B 1L1e71I0M, HECKOJIBKO 00Jiee MpaBUIbLHOE, YEM BO Bpe-
MsI TiepBoro 1 Broporo O6paieHuii. JleiicTBUTeIbHO, 3eMJISI HE SIBJISIETCS
IUIOCKOM M He HaxoauTcs B LieHTpe BceneHHoii. OHa, Kak onHa U3 I1a-
HeT, Bpamaercst BOKpyr CosHua. JlelictButenbHo, CosiHIlE HE HAXONUT-
cs B LieHTpe BceneHHoI, a gBisieTcs OaHOM U3 3BE3M, BXOISIIMX B COCTaB
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lanaktuku. [leiicTBUTENBbHO, TTOCAEIHSISA U3 TpaHchopMaluii SHEPTui,
MOAAePKUBAIOIINX AeSITeIbHOCTh 3BE3/ U, ecTecTBeHHO, ColH1IA U Ja-
IOIIMX BO3MOXHOCTD CYILIECTBOBAaHUS XXM3HU Ha 3eMJIe U CXOAHbIX C HElO
IUIaHeTax, He SBJIsIeTCs eMMHCTBeHHOI Bo BeeneHHoit. B octanbHOM Xe,
OOJIBITIMHCTBO KOCMOTOHUYECKHUX JOTaI0K SIBJISIIOTCS OIMIMOOYHBIMH.
ABnsiercs 600JbLIMM 3a0/1yKIE€HUEM Bepa BalllUX YYEHbIX B CyllE-
CTBOBaHUE KaKUX-TO, MYCThb Aaxe eIl¢ He OTKPBITHIX UMW HE3bIOJEeMbIX
3aKOHOB BceieHHOI U TOCTOSIHCTBO MUPOBBIX KOHCTAHT. Tak, rpaBUTa-
LIMOHHAs TTOCTOSIHHASL, 3aMETHO MEHSIETCSI B Ipeiesiax Balleil COTHEUHOM
CHUCTEMBI, HE TOBOPS yKe 0 00Jiee KpYITHBIX MacluTabax. DTo MPUBEJIO K Cy-
1LIECTBEHHBIM OLLIMOKAM B OIpeneicHUM BaMu pa3MepoB [aakTuku u pac-
CTOSIHUI 10 Apyrux ['ajakTHK, U BbI3BAJIO MOSIBJICHUE OLLIMOOYHOM TeOprUU
0 3aMKHYTOI1 BceneHHOI1, a B 3TOM roay U TeopuM paszoderaroieiics Bee-
JieHHOM. O1MO0YHO U MpeAcTaBlAeHUE O BCEOOILIe TPEXMEPHOCTU MPO-
CTpaHCTBa, HA KOTOPOM MPEXIe BCEro 6a3upyeTcs Ballle KOCMOTOHUYECKOe
npeacraBieHue. MuUp XxaoTuueH, B HEM HET HUYETro He3bI0JIeMOro, B TOM
YyuCciie — MepHOCTU. MepHOCTbh MpoCcTpaHCTBa BO BeeneHHoI KosiebeTcs,
IJIAaBHO U3MEHSIETCSI B BeChMa IIMPOKUX Tpeneiaax. HawnydinuMm ycioBruem
BO3HUKHOBEHUSI OPraHMYECKOM XKU3HU SIBJISIETCSI MEPHOCTh IMPOCTPAHCTBA,
paBHas +x (3,14...). 3HaUNTEAbHBIE OTKJIOHEHUS OT TOM BEJIMYMHBI T1a-
ryoHo aeiicTByIOT Ha xuBylo [Ipupony. B HacTosiiiee BpeMsi, OKPECTHOCTb
COJTHEUHOI CUCTEMbI UMeET MepHOCTh paBHyto +3,00017... banzocTts 3TOTO
Yyuca K LeJIoMy uuciy 3 (Tpy) BBeJIa Bac B 3a0iayxaeHue. B okpecTHOCTSIX
Ballero ckoruieHus [anakTuk, apeiidyer rpaBUTallMOHHBIN LIUKJIOH, UME-
IOLIMIA MEPHOCTD -3,15, KOTOPBI MOXET 3aAeTh KpaeM Bailly [anakTuky,
YHUYTOXUB OPraHUYECKYIO XKM3Hb Ha BCEX TJIaHETax, Ha KOTOPhIX He Oy-
IyT TIPUHSITHI MEPbI 110 3a11uTe. B yacTHOCTH, 3TO 0OCTOSITENLCTBO AeaeT
HEeoOXOAMMBbIM ISl Bac BeTyrieHue B Koanuiuio, B cxxaTble CPOKH, CAMOE
nosaHee, yepes 6.500 3eMHBIX JIET, C MOMEHTa Mogayu HacTosero O6pa-
meHus, T.€. ¢ 1929-ror. ot P. X., ¢ Tem, yToObl Koanuius ycrnena oka3aTb
nomoiis YenoBeyecTBy B MOArOTOBKE K 3alllUTE OT LIMKJI0HA. B HacTosiee
BpeMs B Balelt ['amakTuke HacuuTbiBaeTcs okoso 220.000 (nBectu aBaa-
LIaTh ThICSIU) Pa3yMHBIX pac, pacCMaTPUBAIOIIMX BOMIPOC O BCTYIUIEHUU
B Koanuuwmio, B Tom uuncie u Bol. K.O.H. npocut Bac He paccMaTpuBaTh
COOOIIeHNE, KaK ITOIMbITKY BO3[ACHCTBOBATh Ha Balll OTBET (MH(OopMalueit
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0 LIMKJIOHE). BhI o11mbaeTech v B BOIPOCEe NPOMCXOKIeHHS XKIU3HA HA 3emJie.
ConHeuHast cucTeMa BO3HMKIIA U3 MbUIEBUIHOTO 00J1aKa, 3aCesTHHOTO
cTpouTelbHbIMU OTpsinaMu Koanuuuu B obsactu BeeneHHoit, oTBevaro-
1Ieit IBYM YCJIOBUSIM Pa3BUTHS U BOSHUKHOBEHUS XKM3HU. DTa 00J1aCTh J10-
CTAaTOYHO y/aJieHa OT OCTaJIbHbIX 3BE3] U UMEET MEPHOCTh ITPOCTPAHCTBA,
03Ky10 K +71. Bbl o1inbaerech B ynono0eHHuH pa3yMHOI pachl KUBOMY
UHIUBUIY, TIPEACTABIISIS B HENAJEKOM OyayllieM HEU30eXXHOE OAPSIXJIeHUE
u cMepTh YenoBeuecTBa. B aBOTIOIIMOHHOM Mpoliecce, O KOTOPOM BbI
MMeeTe TaKKe cJlaboe MpeaCcTaBIeHNe, HOBbIE BUIbI XXM BbIX CYILIECTB MPO-
WCXOMSIT OT HEKOTOPBIX CTApbIX BUAOB, U Halllell 3a00TO JOJIKHO ObITh,
YTOOBI HOBBIE BUJbI PAa3yMHBIX pac Ha 3eMJie MPOUCXOIUIN OT Balleid.
MNMeHHO 2TO cooOpaxeHue JOIXKHO ONPEAeUTh CTPATeTUIo pa3yMHO
pacel. Mexnay tem, no HabmoaeHusiM K.O.H., YenoBeyecTBO coOBEpIlIEH-
HO HE PYKOBOJICTBYETCSI TaKOM, UJIK MOJOOHOI CTpaTerueii, mpencTasisis
CBOE pa3BUTHE BOJIE CIyvasl U HAIIPaBJIsisi BCE CBOM YCUJIMS HA YIOBJIETBO-
peHue KpaTKoBpeMeHHbIX moTpedHocTeil. He ciaenyer nymaTh, 4TO Ballu
3a0JTy>KIEHUS SIBJISIIOTCS CIydailHbIMU, TIpeXoasiuMu. OHU HEU30EXKHbI
1 YCTOMYMBBI B CUITY CIELM(PUKU BallIeTO MBILIJIEHUSI, KPaTKOMY aHAIU3y
KOTOPOTO MOCBSIIIAETCS CJIeAyIolasi riaBa.

-2-

MplIeHUe XUBO MaTepUr U CaMO CYIECTBOBAHME KMBOM Ma-
TepUU UMeeT OOLIYI0 OCHOBY (HAIIOMMHAEM, UTO MbI BEIHYXKIEHBI BbIpa-
KaTbCsl BAlIMM SI3bIKOM, Ha BallleM 3¢eMHOM YPOBHE 3HaHUI, U U3-3a 3TOI
TPYIHOCTH ITOPOi1 3aBeIOMO HEU30EXKHbBI ONpeIe/IEHHbIe HEKOPPEKTHOCTH,
HanmpuMep, B Ipeablayueii ppase). M MbliieHUe, 1 CylLLIECTBOBAHUE SIB-
JISIFOTCS pe3yJIbTaTOM OOPBObI C SHTPOMUEN JTOTMUHOCTHU. Balliemy MblIlLIe-
HUIO TaKXKe CBOMCTBEHHBI IOMCKHU JIOTUYHOCTU, HO JIUIIb HAa 9TOM U 3a-
KaHYMBAETCS CXOICTBO Balllero MbIIIJICHUS C MBILIUICHUEM, CBOMCTBEHHBIM
MoAaBJISIOIIEMY OOJILLIMHCTBY pa3yMHBIX pac, Bxoadiux B Koanunuio.
JlaHHO€ 00CTOSITEILCTBO BbIHYXAaeT MHOTuX ydacTHUKOB K.O.H. co-
MHEBAThCSI B IIPAaBOMEPHOCTU OOpallleHUsI K BaM, KaK K pa3yMHOI1 pace.
OcHOBOIi npe/ieIbHO YOOroii TMYHOCTH SBJISIOTCS MOHATHS «/1a» U «HET», KaK
SIKOOBI peajibHO CYIIECTBYIOIIME U MHOTOKPATHO TPOSIBISIOIIMECS PpU
CTyIIEHYATOM aHau3e J00ro ciaoxHoro npouecca. [Ipu atom, yncio
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CTyIleHel B aHaJlM3e — KOHEUHO M, Yallle BCero, BechMa Majio, Aaxe ec-
JIM BaMU MCCJIeAyeTCsl JOCTaTOYHO cepbe3Has mpobiiema. [Touck oTBeTa
CBOIUTCS K BBIOOPY OMHOTO U3 IBYX, I1Ie ABa — YMCJIO CTyNIeHEe BO3MOX-
HBIX pellIeHMi1, Torma Kak Haubosiee MpaBUbHOE PELICHUE JIEKUT MEXK-
oy HUMU. BamuMm mateMaTrkaM OyaeT MOHsATHA CleAyrollast aHaJOTusl:
peuieHue poo6IeMbl, MOSIBJISIONIEECS MOCTE PEUIEHNS YaCTHBIX BOIIPO-
COB THUIA «/1a»-«HET» aHAJIOTUYHO BHIOOPY OMHOI1 13 BeplIMH N-MEepHOro
Ky0a, Toraa Kak mpoCTPaHCTBO BO3MOXHBIX PELIEHU COCTOUT U3 BCEX
Toyek N-MepHoro npoctpaHcTBa. Eciiu e yTouHUTh, TO peajibHasi Mep-
HOCTb IPOCTPAHCTBA PEIIEHUIA Yallle BCero onpenesseTcss BAMU HEBEpHO
U OUEHb PEIKO SIBISIETCS Ha caMoM Jiesie YyrceHHoi. HbiHelHee oTHolIe-
HUE K BaM, KaK K pa3yMHOM pace 3aTpyaHsIeTCcs CAeAYIOIIMMU coo0paxe-
HUSMU MHPOPMALIMOHHOTIO MOPSIAKa.

Hackoabko Mbl MOXeM CyIUTh, 11000i HAyUHBIi WX I0pUANYECKUI
3aKOH, CMBICJI JIIOOOTO OTKPBITUS UIX U300pETeHMSsI, CYLLIHOCTD JII000i
BaKHOI MBICJI MOTYT ObITh BbIpAXXEHBI JIOOOI (ppa3oii, cCoCTosILIEl U3 cTa
cioB u3 ciaoBaps B 50.000 cioB, BKIIOYAKOIIETO MAaTEMAaTUYECKUE U APY-
rue yciaoBHbIe 0003HaYeHusl. O0I1Iee KOJIMYECTBO BO3MOXHBIX (hpa3 TaKo-
ro CJI0Baps MPENCTaBISIETCS BECbMa CKPOMHOI BeTMYMHOM, paBHOM 100.
Ecnu ke octaBUTH TOJIBKO (ppas3bl, UMEIOIIHE TOJIbKO JUAaTHOCTUUECKYIO
CYILLIHOCTb, T. €. OMpPeNesIonine CMbICI, TO X YMCJIO cokparlaeTcs 10 S0.
Ecnu xe tenepb oTOpOCUTH (Dpa3bl, B KOTOPHIX CJIOBA TpaMMaTUYECKU MTpa-
BUJIbHO CBSI3aHBI, HO CONEepKaHMe UX He UMEeT J1aKe BUIMMOCTHU CMbICTIA,
TO YMCJIO OCMBICJIEHHBIX (ppa3 cokpatutes ao 25. Ha camoM xe aese, oTceB
JIOXHBIX OT UCTUHHBIX YTBEPKACHMIA, IO CAMbIM 3aBbIIIICHHBIM OLIEHKAM,
JaéT CIMCOK Bcero u3 He bosiee 3—10 yTBepkaeHMit, KOTOpbIe MOTYT ObITh
BbICKa3aHbl BAMU 1 COOTBETCTBOBAJIM Obl PEaTbHOCTH.

Mexay TeM, HaM M3BECTHBI MPeACTaBUTEIN XXKMBOTHOIO MUpa
Ha pa3JIMYHbBIX TIJIAaHETaxX, CIIOCOOHbIEC JaTh HE MEHbIIIee YMCJIO pa3HOO0-
pa3HbIX O€3yCIOBHBIX peaKlIMii, BIIOJHE aleKBAaTHbIX 1eHCTBUTEIbHOCTH,
Ha pa3jUYHbie KOMOMHALIMM BHEIIHUX pa3apaxkuTesieil, KoTopble, TeEM
He MeHee, He MOT'yT ObITh Ha3BaHbI pa3yMHbIMU. Jla U y Bac Ha IJlaHeTe eCcTh
takue. [To-BuarmMoMy, mpaBuiIbHE ObUIO Obl cuMTaTh YeaoBeuecTBO He pa-
3YMHOI1, a MOTEeHIMAJbHO PA3yMHO# Pacoii, MOCKOJbKY OTPAaHUYEHHOCTh
MBIIIIEHMSI, KaK BBl YK€ TTOHMMaeTe, He MoIia ObITh Y BaC BPOXKIAEHHOI.
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OT npupoabl YeJT0BeUSCKUI MO3T Ha/IeJIEH arrapaToM MbIIIJIEHUS, HE Me-
Hee COBEPIIIEHHBIM, YeM OpraHbl MbIIILJIEHUS IPeICTaBUTeNei MHOTHX pa-
3yMHBIX pac Bo BceneHHoii. /Iesi0 B TOM, UTO pa3BUTHE Balllero MbIIILIEHUS
C caMOro Hayaja IIJIO 110 aOCOIOTHO HEBepHOMY MyTU. B Havase ctaHOB-
JIGHUSI IIPOLiecca MBIIIJIEHUSI CIIOCOOHOCTh K MBIILIJIEHUIO KPOETCs B MO~
T€HLIMAJbHOM BO3MOXHOCTU BO3HMKHOBEHUSI MHOIOOOPa3HbIX peakiuii
Ha OJTHO 1 TO Xe MH(popMalMoHHOe Bo3aekcTBue (cM. Puc. 1).

Ha stom rpaduke, uMeHyeMOM Aajiee Joru4ecKuM (hyHIaMeHTOM,
M0 OCU OPIMHAT OTKJIAAbIBACTCS CUJIa UJIM OIIYyTUMOCTh peaklMy Ha UH-
¢dopMaliMOHHOE BO3AEUCTBUE, O OCU a0cUMCcC (HAIIpaBo) — MpUemJe-
MOCTb, MIPUSTHOCTb 3TOM peakiiu. A HaJAeBO OT HYJISl — €€ HelmpuemJe-
MOCTb, HETIpUSATHOCTL. Kak u BCE B mpupoae, u4To elié He o0padboTaHOo
MPOTUBOAEICTBYIOINIEH SHTPOIMHU IESTEbHOCTBIO pa3yMa, 3TOT rpapuk
Xa0TUYEH, BCIJIECKU KPUBOM Ha HEM OOBSICHSIIOTCS YUCTO (PU3MOJOTU-
YeCKMMHU MOporoBeiMu 3 dpexkramu. CaMOBOCIIMTaHKE pa3dyMa 3aKjroua-
€TCsI HE TOJIBKO B IMIOCTPOIKE CJIOXKHOI CUCTeMbI JOTMYECKOIO MBIIIICHMS,
HO U1 B TiepepaboTKe U yaydllleHUU pyHAaMeHTa, Ha KOTOPOM 3Ta CUCTeMa
0asupyercs. Kak nmokaspiBaeT mpuMep MHOTOYMCIEHHBIX pa3yMHBbIX pac,
HanboJjiee COOTBETCTBYET TPeOOBAHUSIM YCIICIITHOTO TTO3HAHUS MTPUPOABI
TepecTpoiiKa JJOTUUecKoro (pyHIamMeHTa 1o cieayoonieii cxeme (cm. Puc.2).
CrenyeT oroBOpUThCS, UTO HAM M3BECTHHI BO BceeHHO# HECKOIbKO
pac, uMelolIe TPSIMOJUHENHYIO CTPYKTYPY JIOTMYEeCKOro hyHaaMeH-
Ta C BETBSIMU, YXOASAIIMMU B OecKOHeYHOCTh (cM. Puc. 3). OHu cocraB-
JISIIOT COOCTBEHHOE 00beAMHEeHME pac, B KoanuiLuio He BXOAST, T.K. MbI
HE CMOIJIM HAUTU ¢ HUMM 00111ero si3pika. [IpuHIuMNuanbHOe OTIMYMEe UX
MBIIIJIEHUST OT HAIIEr0 COCTOUT B TOM, UTO IIOIIAAb (PUTYPHI, OMUCHI-
Balolleil (pyHAaMEHT, y HaC KOHeYHA, Y HUX — 0eCKOHeuHa. M bl naxe 3a-
TPYAHSIEMCS TIPEACTaBUTh, KaK OHU MPEACTAaBISIOT ceOe Hallle ObITUE. MBI
HE MOXEM IOHSTh, YTO COXPaHSIET UM KM3Hb TOJ SPOCTHBIMU yAapaMU
YXOISIIIIMX B 0€CKOHEYHOCTh MOJOXUTEIbHBIX M OTPULIATEJIbHBIX peaK-
LIMA HAa OMHO MH(pOpMaLIMOHHOE Bo3aeiicTBre. HeoOpaboTtaHHBII Jornye-
CKUi1 (hyHIAMEHT YejloBeKa UMEET ABa BCIIECKa — CIIpaBa U CjieBa OT HyJIs
1 HECKOJBKO MEJIKMX. DTOT (PaKT ell€ pa3 MOKa3bIBAET, YTO Y YeI0OBeKa
He ObLI0, U HeT HUKAKHUX MPeNnsaTCTBUIA 1151 MOCTPOMKH CBOET0 JOrHYECKOro
(yHrameHTa Mo cxeme HenpepbIBHOI JOTMKH, 001eNnpUHATOI BO BeeneHHoii.
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Puc. 2

24




Tpemve Obpawenue k Yenroseuecmay

Puc. 3

25



Hukonaii Jlesawos. Ilocaednee oopauwenue k Yenoseuecmay

Mexnay Tem, pa3yMm 4esloBeKa ¢ CaMOT0 Hayaja pa3BMBAJICS B KOpHeE
OLIMOOYHO, OPUEHTUPOBAJICS TOJBKO Ha 3TU MOILIHbIE BCIJIECKU U Ceil-
yac MMeeT MPUOIM3UTEIbHO CISAYIOIINI B JOTMYECKOro hyHaaMeHTa
(cM. Puc.4). Dtu BCIuiecku, cjieBa U CIipaBa OT HYJIS €CTh, HU YTO MHOE,
KaK Ballll «JIa» U «HeT», 0€3 4ero B MPUHIIMIIE Bbl HE MOXETE IMpeIcTa-
BUTb SIBJIEHUE, XOTS U 3TOMY MellaeT JUIIb cCuja MpuBbIYKU. Henernoe
paclerieHue JIOTMYecKoro hyHIaMeHTa Ha MOHATUS «1a» U «HeT» SIB-
JISIETCSI CaMbIM OOJIBIIMM TIPETNITCTBUEM Ha MYTU MO3HAHUS BaMU OBITHSI,
KOTOPOE Ha CErofHs y BaC HaXOAUTCS B BeChbMa 3a4aTOYHOM COCTOSIHUU.
Bbonee Toro, Teopetnueckas pa3padoTKa JOrMYeCKOro MbIIIUIEHUS, TIPe-
MPUHSTas1 BAMU, CKAaTUJIACh IO TOTO, YTO BMECTO UCIIPABACHUS OLIIMOKMN
TOJIbKO ycyryouna e€. TeopeTudyeckue JIOrnueckrue CUCTeMbl CTau Ore-
pupoBaTh papUHUPOBAHHBIMU TTIOHITUSIMU «JIa»-«HET», UCKJTI0Yast Ipyrue
BapUaHThI JOTMYECKUX pelieHuid (cM. Puc. 5). DT cMeXoTBOpHBIE TE€O-
peTuueckure pa3paboTKy BMECTO TOrO YTOObI CTaTh 1IArOM BIIEPE, SIB-
JISIIOTCS 111aroM Hasaj Aaxke B CPaBHEHUM C JIOTMYeCKUM (PYHIaMEHTOM
YeJI0BEYECKOTO MBIIILICHUS, TIPeACTaBJI€HHBIM Ha OAHOI U3 BBIIIE pac-
CMOTPEHHBIX CXeM, T. K. IUIoIIaAb (PUTYPhI, ONIMCHIBAIOLIEH JTOrMYeCKuit
(byHIaMEHT, BMECTO KaKOi-TO KOHEYHOI BeJIMUMHbI, CTAHOBUTCS PaBHOM
Hymo. Takum oOpa3om, 3a OCHOBY MMPUHUMAETCS OHA U3 CaMbIX IPUMMU-
TUBHBIX (DYHKIIWI, MMeIol11asi BCEro-HaBCEero JBa 3HaYeHUs1. A Bellb 0011Iee
pe3toMe TaKOBO, UTO YeM OOJIbIIYIO I0IIAAb OMUChIBAET (DUrypa Joruye-
ckoro (pyHaaMeHTa, TeM CoBeplleHHee 00pa3 MbllieHus. OTclona Hers-
0eXXHO HampalllMBaeTCcsl BBIBOM, JOCTOMHBIN KpaliHEero coXxajaeHus: eClu
Balll METOJ, BOCIIPUSITUSI ObITUSI U MOXKHO C TPYJIOM Ha3BaTh MbIIILJIEHHEM,
TO 3Ta CUCTeMa SIBJISIETCS] caMOii MPUMHUTHBHOM M3 BCeX BO3MOXKHBIX. Jluic-
KpeTu3alus JIOTUKU 3aCTaBjsIeT BaC pacIpOCTPaHSITh MPUHLIMIT IUCKpPE-
TU3alMU Ha BCE cyliee. Tak HaTypaJbHbIA sl YMcesl, KOTOPBIM B CYIIIHO-
CTU SIBJISIETCSI BOBMOXKHBIM, HO BECbMa UCKYCCTBEHHBIM MaTeMaTUYECKIM
YXMILIPEeHUEeM, UMEIOIIUM C pealbHOCTbIO OYE€Hb Majio 00Ilero, craji
JIJ11 Bac 0a3MCOM TeX OCHOB MaTeMaTUKH, C KOTOPbIM TOJIbKO 1 3HAKOMO
OrpOMHOE OOJIBIIMHCTBO TpeAcTaBuTeneit YesoBeuecTBa. Bel ctpemurech
MOACYMTATh BCE MONAPSIA U, B TO XK€ BpeMsl, HEe B CUJIaX TOUHO MepeaaTh aa-
>Ke MH(popMaIUIO O CUJIe BeTpa, BbIpaxasi €€ MOHATUSIMU «Ja» U «HET»,
1 K TOMY e He HaJesCh Ha OMMHAKOBBIE peaKIMi Ha TaKOe COOOIIeHHUE.
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Puc. 5

JA

NO 0 YES
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ApudmMeTrnyeckuii CYET MPUBET BaC K MOSBJIEHUIO TOJI0BOJIOMKH, BbI3BAH-
HOIi HEe peaIbHOCTbIO MUPA, @ UMEHHO MPUMUTUBHOCTBIO BallIETO MbIIILIE-
HUsl. MeXay TeM, Bbl TPaTUTE CUJIbI, TILITAsICh PEIIUTh €€ U COIIaCOBaTh
C TIpEICTaBJISIONIECS BaM KapTUHOM MUpa, KaK peajibHoi 3aragku [1pu-
ponbl. Hanmpumep, pacroyioxkxeHMeM palMOHaIbHbBIX U UPPAaLlMOHATbHBIX
YKCes Ha BEIIECTBEHHOM 1IKaie. JIMcKpeTu3anus JOrMKy BbIHYXK/1aeT Bac
JIpOOUTD 1I€JIbHO BOCIIPUHUMAEMOE Ha OTAEAbHbIEC (DAKThI, SIBJIEHUS, MO-
HSTUS, KATETOPUM, IIPOBOIS MEXITY HUMU MCKYCCTBEHHbIE TPAHM.
JInckpeTr3arus JOrMKU U MPUHLIMIIBI CYETA, MPUHYXKIAOT Bac Mpe-
JiroJjiaraTh YMCI0 MPU3HAKOB MPEIMETa WU COOBITUS KOHEYHBIM U 1aBaTh
Ha3BaHMWE KaxaoMy U3 Hux. OTcroa MosiBasIeTcs BeCbMa COMHUTEIbHAS
BO3MOXHOCTb OTWIEHSTh ONWH MPU3HAK OT IPYrMX — MPUEM, Ha3bIBae-
MbIii BaMu abcTparupoBaHueM. JIBMKeHUe Mo CTyneHbKaM abCcTparupo-
BaHMUs K 0oJjiee OOILIMM MpU3HAKAM CUMTAETCS BaMU €IMHCTBEHHBIM ITy-
TEM (M €eITMHCTBEHHO BEPHBIM ), YBOISIIMM KaK pa3 B 00OpaTHYIO CTOPOHY.
He cnyyaiino, 4To Bce Balv aOCTpaKTHbIE KOHCTPYKIIMU, UMEHYEMbIE (Pr-
JIOCO(PCKMMU CUCTEMaMu, B3aMMHO MPOTUBOPEUYMBBI, XOTSI U 0a3UPYIOTCS
Ha OfHOM U TOIi ke joruke. Illar 3a marom nmorpyxasicb BO Mpak no CTy-
MEHSIM a0CTPaKTHOCTH, IIar 3a IaroM 4yepe3 CBsI3b C PeaIbHBIM MUPOM,
(punocodckue cucteMbl MOCTENEHHO YTPATUIU OPUEHTUPOBKY U JOLILIU
JIO TOTO, YTO B TYMMKOBOI CUTYalIMK 3TOrO ABUKEHUS Ha O€CCMBbICIICHHBI
BOITPOC O MEPBEHCTBE MAaTEpUM WIM IyXa, Ha «da» U «HET», IPUHYXIIAET Bac
BCeraa MpOBOAUTh I'PAHMIIbI OMHUX U TEX XK€ SIBJICHUMN pa3InYHbIMUA KOM-
IUIeKCaMU MPU3HAKOB, MPEIMETOB, MPUYEM, U3-3a CJTA00CTU ITO JIOTUKHU,
SHTPONHUS IIABEHCTBYET B MpoLecce MPOBEAEHUs IPAHMIL, I OHY BblUepUMBa-
FOTCSI BECbMa XaOTUYHO W, KCTaTH, HEJIOTHYHO, JaXKe ¢ TOYKH 3PeHus Ballei
CaMo¥i JIOTMKH, YTO JIETKO JI0KA3bIBAETCSI HEOAMHAKOBBIM PaCMOJIOKEHUEM
STUX I'PAHULIL, HAIPUMeEp, B YCJIOBUSX YeI0BeYeCKHX 3bIkoB. Ha mpoBeneHuun
ATUX XaOTUYECKMX TPAHUI] OCHOBAH Balll CITOCO0 OOIIEHNS, CYUTAIOLIMIACS
BaMU OTHUM W13 BBICIINUX TOCTUKEHUI Y€JIOBEUECKOro pasyma...
IIpuMHTHBHOCTB fA3bIKA, KaK coco0a oOMeHa ungopmamnueii, mnoka-
3bIBAET YK€ MOACYET KOJMYECTBA OCMBICJIEHHBIX MPABWIbHLIX (ppa3. A3bIK,
B CYIIHOCTH, He COC0O0 mepenayn HH(GOPMAIMU, a CNOCOD €€ CyKeHH,
1 He JOCTHXKEHHE pa3yma, a JMillb YOoroe BpeMeHHOe sBJIeHHME HA paH-
HUX 3Tanax 3Boonun Yenosedecrsa. CunTas sI3bIK OCHOBOI Tepeaadyu
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nHOpMaLIY U HOCUTeJIeM MHMOpMAallN, BBl He BUJIEJIN, KaK OH BO3/ICH-
CTBOBAJI, B CBOIO O4Yepeib, Ha Ballle MBIIIJICHUE, HACUJIBHO MTPUHYXK/IAsl €T0
Oosiee YETKO MPUIAEPKUBATHCS BCE TOTO XK€ TIPUHIIATIA TUcKpeTHOCTH. [1o-
3TOMY, B YaCTHOCTH, Balllid 3TUKA M 3CTETUKA COAEPKaT MHOXKECTBO MapHbIX
MOHSATUI, MPOTUBOIIOCTABISIEMbIX, KaK Te3a M aHTUTe3a. Bama oOuie-
CTBEHHAs U JIMYHast MOpaJIb PYKOBOICTBYETCS IPaBWIaAMU, MOISIPU3YIOIIN -
MU MOHATHSA «JTI000Bb-HEHABUCTL», «[100PO-3J10», < KU3Hb-CMEPTH» U IIPO-
yue, B TOM Xe ayxe... Bam He moMoraet gaxke COOCTBEHHOe HaOI0IeHE,
YTO CMBICJT 3TUX IMAMETPaIbHBIX IOHATUI Y pa3HbIX HAPOJOB pa3InyeH,
Jla 1 OH MEHsIeTCd ¢ TeueHueM BpemeHu. U, ceituac, cuuras ceds BbICOKO
IMBUJIM30BAaHHBIM Yel0BeueCTBOM, Bbl 1 B CYIE TTPUCSKHBIX OTIPEICIINTE
BUHOBHOCTb WJIM HEBUHOBHOCTD TTOACYAMMOTO T10 MPUHLIMITY: «1a»-<«HEeT»,
YTO MOXKET OBITh M JOMYCTUMO JIJIST CYAbObI OTHOTO YeJIoBeKa, HO HUKaK
HE MOXeT OBITh MpHeMJIeMO IS pelieHus cyaed HaponoB. Ho 1 Tam roc-
MTOJCTBYET TOT XK€ HEM3MEHHBII MPUHILIMIT «JIa»-«HET», B CYIIITHOCTH Ipe-
BpaTUBILIMI B OTPOMHYIO TIOPbMY JIJISI HAPOAOB BCIO Ballly IUIAHETY.
Bonee Toro, nuckpeTHas JIoThKa MO3BOJISIET BaM IOBEPUTH CyILOY
HaponoB 1 YemoBeuecTBa HECKOJLKUM OTAEIbHBIM JIOASIM... B Mexay-
HapOMHOM MOJIUTUKE TAKUM MOHITUEM SIBJISIETCS TOHSITHUE «COCTOSIHUE
MUpa» U «COCTOSTHUE BOMHBI» U PE3KUIA IIEPEX0]] OT OAHOTO K IPYyromy,
MPUCYIIMI UCKITIOUYUTEJIBHO TaKOi1 JIOTUKE. DTO IMOHATHE Bbl CYUTAETE, O€3
BCSIKMX Ha TO OCHOBAHUIA, TIPUCYIIIM MIPUPOJE Y peajiu3yeTe, C MOUCTUHE
0e3yMHOI pelnTeTbHOCThIO. HenaBHss1 MupoBast BoitHa M Ha3peBIliast HO-
Basi MUpOBas BOiiHA CBUAETEILCTBYIOT, UTO PE3KOE Pa3BUTHUE TEXHUYE-
CKOIi LIMBUJIM3alIMY HE 3aCTaBUJIO Bac MOYMHETh. YTo ke KacaeTcs Balllero
WCTOPUYECKOTO PA3BUTHS, MBI C OOJIBIIIUM 3aTPYTHEHUEM MOXEM AeaTh
MMPOTHO3bl, UMEHHO M3-3a 3TOM Pe3KOI JUCKPETHOCTU U MOYTH MTHOBEH-
HOCTH BalllUX MEPEXOI0B COLMATBHBIX YCTPONCTB Y BHEIITHETTOTUTUUECKUX
COCTOSTHUIA OT OTHOTO K APYTroMy. Y>Ke B TeUeHME HECKOJIbKMX ThICSIY JIeT
K.O.H. Habmonaet nmpakTruyecku 0ecipepbIBHbIE BOMHBI, BEIYIIIMECS BAMU
MeXIy co00ii, M TPU €CTECTBEHHOM TEUYEHUU UCTOPUYECKHUX MPOLIECCOB
BalllM BOMTHBI MOIJIM ObI MOMTHU Ha YOBUTb TOJILKO Yepe3 12.000 (nBeHaguaTh
Thicsa4) JieT. Ho K.O.H. yunTbIBaeT BCE ke YCKOPEHHOE pa3BUTHE CO3HA-
HUS XOT$I OBl y OTIEJIbHBIX TUYHOCTEN 1 3TO COOOpakeHUE TTO3BOJISIET HaM
cuMTaTh He Oe3HaNEXHBIM HacToslilee OOpalleHue, 100 eCTECTBEHHO, YTO
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conmameHue YenoseuectBa 1 Koaauuuuy MoOXeT ObITh JOCTUTHYTO, TOJIbKO
ITIOCJIC IMKBU AT BOMHCTBYIOIIIMX ITPUBBIYCK YenoBeyecTna.

-3-

K.O.H. BbIHYXIEH CKeNTUYECKU OTHOCUTHLCS K YeloBeUeCTBY TakKe
110 ABYM NMPUYMHAM, TTOPOXIAEHHBIM, BIIPOYEM, BCE TOM K€ TIPUMUTUB-
HOCTBIO JIOTMKM, @ UMEHHO: OTHOIIIECHUEM K TEXHUYECKOM LIMBUIM3ALINN
U CTpaxoM Tepe CMEpPThIO MHIUBUAYYMa. Pa3BuTHe TEXHUKHU, caMo T10 ce-
Oe, 0e3ycioBHO, 61arorBopHO U npusbiBaeT K.O.H. 6J1arocKJIOHHO OTHO-
cuThest K YemoBeuecTBy, KakK K pa3yMHOM pace, HO (peMu3alusl TEXHUKHU
U, TeM OoJiee, OTBeeHUE eif TaKOii poJiy, YTO OHA CTAHOBUTCSI OCHOBHOM
XapaKTEepUCTUKON Ballleil IMBUIM3AalMU, HacCTOpaxkuBaeT Hac. Mctopus
YenoBeuecTBa pa3BUBaiaCh XaOTUYHO, KOIJA OTAC/IbHbIC paiiOHbI 3eMIun
HEe UMEJIM MPSIMOII KOMMYHUMKALIMOHHOI ¢BS3U. YenoBeuecTBO, MO CYyTH,
MMOCTaBUJIO HECKOJILKO DKCIIEPUMEHTOB IO CO3JaHUIO Pa3TUYHBIX TUTIOB
nuBunuszauuii. Hekoropsie u3 Hux K.O.H. ono6puin. K coxanenuio, pas-
JIMYHBIC IMBUJIN3AIMY HE MOTJIM MUPHO COCYIIIECTBOBATh, KOTAa B IPO-
1iecce pa3BUTHS U pacIpOCTPaHEHUS, TTOSIBUJIMCh BO3MOXKHOCTH TPSIMBIX
KOHTaKTOB MexX1y HumMu. Kak mpasuio, rpyoast U MpMMUTUBHAS U, B CUITY
aTOro, O0JIee XKeCcToKask HMBUIM3ALMS YHUUTOXMIIA 00Jiee pa3yMHYIO U I'y-
MaHHYI0, YTOOBI, B CBOIO OYEpeb, OKA3aThCsl YHUUTOXEHHOI el Oosee
rpy0oii. B HacTos11ee BpeMst Ha 3eMJie TOCIIOACTBYET caMasi NPUMUTHBHAS
U3 BCeX — MaMHHAsA muBMiM3amusa. OHa oxBaThiBaeT Bcé YemoBeuecTBo.
JlepXuT ero rnoa CBOMM KOHTPOJIEM U He JaET BO3HUKHYTh HOBOI LIMBUJIM -
3allMu, €CJIU TOJIbKO HE YHUUTOXUT caMa ceOsl U €CJIM TOJIbKO YeioBeuecTBO
He BO3bBMET KOHTPOJIb B CBOM PYKM U HE TpaHC(POPMUPYET €€ COCTOSTHUE
B IpYroii BUA LMBUINU3aLU1, Topa3ao 6oJiee Heobxonumblii pace. K.O.H.
HaJeeTCs, YTO TOJTYKOM K TaKOI MepecTpoiike MOTYT MOCTYXXUTh HACTO-
siiee OOpalieHre U MOCUJIbHAas MMOMOIIb, KOTOPYIO CIIOCOOEH 0Ka3aThb
K.O.H. YenoBeuecTBy, €C/ii OHO BbICKAXKET COOTBETCTBYIOIIEE MOXKeJIa-
Hue. HeoOXonnMo oroBOpMUThLCS, YTO JOKaJbHAs IMBUIN3ALIM, LIEHTpa-
MU KOTOPOW ObLIM ropoa AMYpaikKXeIyp B MOMEHT nepBoro Oo6paiieHus
u ropon TkaaneTkoaab B MOMEHT BTOPOIo oOpallieHus, ropasao 0oJjee co-
OTBETCTBOBAJIM MOTpeOHOCTIM YenoBeuecTBa, ueM COBpeMeHHast MalllH-
Hag uuBUaM3anus. M, B KauecTBe OMHOTO U3 BAPUAHTOB CBOCH TTOMOIIIHN,
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K.O.H. moxet npenctaButh YenoBeuecTBy caMmoe MOAPOOHOE ONMUCaHUe
ATUX UMBWIM3ALMM 17151 MPUHSITUS UX 32 BO3MOXHbIE 00pa31ibl.

OnHMM U3 BaXKHEHILIMX MPU3HAKOB JJISI CUCTeMaTH3alluy pachl, Kak
Pa3yMHOI1, SIBJISIETCS TO, UTO KaXKIbli €€ MpeacTaBUTeb MPEBHILIE BCEro
CTaBUT JESITEIbHOCTb KOJJIEKTUBHOTO pazyma. COOTBETCTBEHHO U YeJio-
BEK, KaK pa3yMHOE CYyILIECTBO, JOJKEH IPEeBbIIIe BCETO CTABUTh Pa3BUTUE
pasyma YenoBeuecTBa. DyHKIIMU YeTOBEKA CBOASITCS K TOMY, YTOOBI BOC-
MPUHUMATh UH(GOPMALIMIO OT MPEAbIAYIIMX TOKOJICHUI Ttoaeit, 100aBUTh
HOBOE 3HaHME, BO3HUKIIIEE B pe3y/IbTaTe OMbITa U MPO3PEHUIA U MepenaTh
C MOIMOJHEHUEM CJIeAYIOIIEMY MOKOJIEHUI0. XaoTuyeckue (IIOKTyalluu
B IBMKEHUU MBICJIA PA3yMHOTO 001IECTBA HEOOXOAMMBI, YTOOBI TTOCIIE UC-
TOPUYECKOIO OTCEBA HEMPEMEHHO HAIIUIMCh 3UTr3aru ABUKEHUSI MBICIIH,
COOTBETCTBYIOIIIME 3Ur3araM U3MeHeHUsI 00bEKTUBHOI KapTUHBI ObITHS.
ITocnenHue MMEIOT HeTlpeacKa3dyeMoe HallpaBjleHue TOraa, Kak CIeKTp
MBIIIEHUST TI0OOTO MHAMBUAYYMA Ha MPOTSKEHUM €0 KU3HU COXpaHS-
€T MOCTOSIHHYIO HampaBjieHHOCTh. OTcloa cleayeT, YTO CMeHa MOKoJIe-
HUI1 HeoOXoAMa pa3yMHbIM CYILIECTBaM, U B YACTHOCTH, JIIOASIM, He KaK
JKHBBIM CYIIECTBAM JIJIi COXPAHEHHS U MPOI0/KEHHUS ;KMBOTHOTO BI/Ia, HO KaK
PasymubiM CymecrBam mjist coxpanenusi Pasyma. CiienoBareibHO, ¢ yU€TOM
Kocmunueckux 3akoHoB CBoOoabl Boiu 1 CBo6oasl Beibopa, sBisiroTcst
B KOpHE OECMOUYBEHHBIMU HAIEXKIbl MHOTUX MpeAcTaBuTeseii YemoBeue-
CTBa, YTO KOHTAKT C MHOILJIAHETHBIMU pa3yMHBIMM pacaMy MOMOXKET pe-
LIUTh MpobsieMy 6eccmepTust. OHa peraeTcsi, HO TOJAbKO He TAKUM MYTEM,
Kak Bbl gymaete. Jla u Boobuie, 3To He rpobiiema. C 1pyroit CTOpOHbI, Mbl
He MOXeM oKa3aTh YenoBeuecTBY M COOTBETCTBYIOIIEH TTOMOIIM, KaK Obl
IryOMTENBHO ISl pa3yMa He CJIOXUIOCH TOJOXEHME, MMOCKOIbKY KaxKaast
paca BIIpaBe CaMOCTOSITEbHO pelllaTh CBOIO CYAbOY.

-4-

K.O.H. He oTcTpaHsieTcs1 OT KOHTAKTOB ¢ YesloBeueCTBOM U OT-
JeAbHBIMU €ro MPeACTaBUTEISIMU [IJIs 0OCYKIEHUSI KaKUX Obl TO HU ObLIO
BOIIPOCOB U JJIs1 OKa3aHUSI TIO3UTUBHOM MOMOILM B KAKUX ObI TO HU OBLIO
npobaeMax yacTHoro nopsiaka. Ho rmaBHoit 1ebio Hactosiero Obpa-
LLIEeHUS SIBJIIETCS TIpeaymnpexaeHue YemoBeyecTBa o rpsiayleil 0oracHOCTU
U npeajoxeHue o BeryruieHun YenoeuectBa B Koanunuto. Ycras Koanu-
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LIMU U OMKMcaHue e€ CTPYKTYpPbl MOTYT OBITh MepeaaHbl YenoBeuecTBy st
O3HaKOMJIEHMS 0€3 KaKUX-JIMOO JOMOIHUTEIbHBIX YCIOBUIA IO TIEPBOMY
TpeboBaHNIO, 0OHAPOAOBAHHOMY IIPABUTEIbCTBOM JIIOOOTO U3 UETHIPEX
KpynHeimmx rocynapctB win CekperapuatoM Jluru Hauwmii. Ecaui Yeno-
BEUECTBO CKJIOHUTCSI K MBICJIM O BCTyIUiIeHMH B Koanuiuio, oHO NpeaBapu-
TeJIbHO JOJIXKHO OyIeT MpoAoJKaTh padoTy MO MepPecTPOiiKe JOrMYeCKOTo
(byHmameHTa cBOEro MbILIJIEHHUS MO cxeMe, oo1enpuHsaToil B Koanuuumn
0a3e MBILLJIEHUS. DTO YCI0BUE IUKTYETCS HE TOJILKO TeM, YTO HbIHE MPU-
cymuit YemoBeuecTBY yIepOHbII TUIT MBIIIJIEHUSI BbI3BaJ Obl y UeJIOBEKa,
BcTynuBiiero B Koanuiyio, mporpeccupyromnii KOMIJIEKC HeMOJIHOLIeH-
HOCTH, HO MpeXIe BCero U3-3a MPUHLUINAIbLHON pa3HUILIbI TUIOB Mbl-
nuieHus. Pacel Koanuiyu n YenoBeyecTBO HE CMOIIM ObI OOMEHUBATh-
cs1 HeoOXxonuMoit nHdopMalKeii, pa3Be YTo, HA CAMOM MTOBEPXHOCTHOM
YPOBHE, MPUMEpaMU KOTOPOMY CIIY>KUT MOHEeBoJIe HacTosiee OOpallieHue.
YeyoBeuecTBO 0Ka3aJioCh Obl Oecnoie3HbIM 111 Koanuuuu pas-
Ho, Kak 1 Koanuiusa pist YenoseuectBa. bes nepecTpoiiku 4yeioBeuyeckoro
MBIIIJIEHUSI, MbI 0€CCUJIBHBI JIaxke 0Ka3aThb BaM MTOMOILb B 3allIUTE OT LIUK-
JoHa. Kak HaMm mpencraBisieTcsi, Ha paboTy IO MepecTpoiiKe JOrMUeCKOro
dynnamenTa MpineHust YenoseuecTBy Hago okosao 6.000 jeT, 4To, BBUILY
rpo3silieii eMy OMacHOCTH, SIBJIIETCS KpUTUIeCKUM cpokoM. [ToatoMy yka-
3aHHas paboTa JoJ/KHa ObITh HavaTa yxe ceituac. [lepBorcxonHblit Kypc
HeTpepbIBHOM JIOTMKU U IETaIbHbIE UHCTPYKLIMU T10 OCTENIEHHOMY BOCITUTA-
HMIO B CJIEAYIOIIMX TTOKOJIEHUSIX HABBIKOB HerpepbIBHOTO MbllieHus: K.O.H.
00s13yeTcs TiepeaaTh Mo nepBoMy TpeboBaH1IO YenoBeuecTBa, HO He paHbIlIe,
YyeM pa3yMHbIe Hapobl 3eMJIU TIPEKPATIT OeCCMbICCHHbBIC paCpU 1 COIIa-
CSITCS ¢ KOHLIEHTpalMed yCUIIIA B 3TOM IJTIUTEIbHOM MPOLIECCe MEPEeCTPONKU
MBIIIUIEHUSI, OO O3HAKOMJIEHUE OJHOTO 13 BOIOIOIIMX HAPOAOB C MPUHLIUIIOM
HEMPEPLIBHOTO MbIIIEHUS ObLJIO ObI aHAJIOTUYHO BPYYEHUIO €My a0COJIOT-
HOTO OpPY>KMs 1, B KOHLIE KOHIIOB, TIPUBEJIO ObI K THOEIM Beero YenoBeuecTna.
Hacrosmee Tperbe O0pamenue K.O.H. Kk YenoBeyecTBy siBjsieT-
ca nocaeanum. OtcyTcTBre oTBeTa B TedeHne S50 (nATumecsaTH) 3eMHbIX JieT
OyzeT pacueHeHO, KaK CBHAETEIbCTBO TOro, YTo YeoBeuecTBO 0TKA3BIBAETCS
ot Beryuienns B Koammmmio.
C coenacus Koaauyuu,
Koaruvyuonnwviii Ompso Habarwoameneii (K.O.H.)
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I'nasa 1. O0pa3oBanue ILianeTsl 3emis.
Cunre3 ¢popm MaTepuii

Yro Takoe matepusi? Kak ona oopasoBanach? Ckoibko e€ dopM cyime-
CTBYET, KAK OHH MEXK/y c000ii B3anMoneicTByoT?!. DTU U Ipyrue BOIPOCHI
OynopaXkaT MO3T YeJIoBeKa y>Xe He OIHO ThicsueneTue. YToObl HAMTH OT-
BeT, YenmoBeuecTBO oOpallaet CBoii B30op U B IyorMHbI KocMoca, 1 B MUK-
pomup. Ho, yem panbliie npoaBUraeTcsi B 3TUX HapaBIeHUSIX TTO3HAHUE
YenoBeuecTBa, TeEM 0O0JIbIIIE BOZBHUKAET BOIIPOCOB M 3arajioK, Ha KOTOpbIE
HUKTO HE HaXOAUT OTBETA... A, I TOr0, YTOOBI MOHMAThH BCE (MJIM TOY-
Hee, MHOTo€), He00XOIMMO KapAUHAJIbHO U3MEHUTh (DyHIaMEHT 3HaHUIA,
Ha KOTOPBI onrpaeTcs YeJ0BeK B CBOEM no3HaHuu BeenenHoit. HyxxHo
3HATh M MOHUMATH 3aKOHbI 00pa3oBaHus BcesleHHOI, €€ pa3BUTHSA, OCMbBIC-
JIMTh 3aKOHbI 2Ku3HU [AMaKTHK, 38631 M miaHeT. [Ipexie Bcero, XoTenoch Obl
OTMETUTh, YTO BCE TO, YTO COBPEMEHHBII YeI0BeK cuuTaeT BeeaeHHOI,
SIBJISIETCS JIUILb MaJieHbKo# YacTnukoii boabmoro Kocmoca, kak onHa mec-
YHKa Ha Oepery OeckpaiiHero okeaHa. M aTa mecumMHKa sIBSIETCSI HAIIMM
JIOMOM, KOJIbI0e/bi0 YenoBeyecTBa. /11t TOro, YTo0ObI MATHU JajIblie, YeT0BEK
JI0JDKEeH NMO3HATh MM, B KOTOPOM OH POIMJICS. ..

B boabimom KocMoce cyliecTByeT 6eCKOHEUHOe Y10 (popM MaTe-
puii, KOTOpbIE B3AMMOJEUCTBYIOT IPYT C APYTOM B OOJIbIIEN WJIN MEHBIIIEH
CTEIIeHU WUJIM He B3aUMOJECTBYIOT MexX Iy co0oii BooO1e. Ecnu nBe pop-
Mbl MAaTEpUU HE B3aMMOJIEHCTBYIOT MEXy CO00I, TO, naXe MpU MPOHU-
3bIBAHUU APYT APyra, HUUYTO B HUX HE MEHSIETCSI, OHM HUKAK JPYT Ha JApyra
He BJMSAIOT ¥ HUYTO HOBOE NMPU 3TOM He BO3HMKaeT. OHU, KaK Obl, HE Cy-
LIEeCTBYIOT ApYT aJs apyra. CTeneHb BAUSHUS OOHON (hOopMbl MaTepuU
Ha IpYTYIo onpeneanM, Kak KoaqpuuueHT B3anMoaeiCTBHS, TOTIa MOXHO
CKa3aThb, 4TO KO3((PUIUEHT B3auMOIeiiCTBUS /151 ITUX ABYX (hopm mMaTepun
paBeH HY/II0. DTO O3HAYAET, UTO HET TAKUX JIBYX «KUPHUUUKOB», KOTOPbIE
BXOIWIM ObI B COCTaB KaK OIHOM Tak W APYroit (hopMbl MaTEPUU. Y HUX HET
OO0IIMX KauyeCTB 1 CBOMCTB. Koa(dpuiimeHT B3auMoaeiicTB1S HEOAMHAKOB
Jaxe JJs A1ByX (hbopM MaTepUU B Pa3HbIX TOYKaxX MPOCTPAHCTBA, IIOTOMY
YTO CaMO MPOCTPAHCTBO HEOAHOPOAHO. O B3aMMOJEMCTBUU MaTEPUIA MEXTY
c000¥i MOXKHO TOBOPUTD TOJIBKO TOIA, KOT/Ia B3aMMOACHCTBHUE pacCMaTpu-
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BaeTCsl B KOHKPETHOM 00BEME 3TOTO MPOCTpaHCTBA. CyllIECTBYIOT 0OBEMBI
MPOCTPAHCTBA, I1I€ B3aUMMOIECICTBUE MAaTEPUii MAKCUMAJIBHO 1 OOBEMBI, I11e
5TO B3aMMOJICICTBME HEBO3MOXKHO B MPUHIMIIE VJIM MaTEpUN B3aUMOIEli-
CTBYIOT MEX1y COO0I 4aCTHYHO, TT0 TOMY WX APYroMy OOIlEMY KayeCTBY
(cM. Puc. 6). IIpn MmakcuMaIbHOM B3aMMO/IEHiCTBHH JBYX MaTepuii (0003Ha-
YUM OJHY U3 HUX OYKBOW A, 1pyryio — B) mporucxoauT nojiHoe cMsiHue JaH-
HBIX MaTepHii PYr C IPYroM U BO3ZHUKAET HOBas, rudpuanas ¢popma — AB.
CrnusgHue BO3MOXHO TOJIBKO B TIpeiesiax 00bEMa, TIIe CTAHOBSATCS OIMHA-
KOBBIMM BCE TTapaMeTpbl 3TUX MaTepuii. HeomHOpOoaAHOCTh MpOCTpaHCTBA
BJIMSIET MMO-pa3HOMY Ha (DOPMbI MaTepuii, KOTOpbiE TPOHU3BIBAIOT 3TY
HeogHoponHocTh. Ha onHy (hopMy MaTepuii BIUsIET U3MEHSIS €€ OOJblIIE,
Ha aApyryio — MeHblie. HeoqHopoaHOCTh M3MeHsIeT Ka4eCTBEHHYIO CTPYKTY-
Py MaTepHuii, 4TO M CO3AAET YCIOBUS JJIsl MX CAMSIHUSA M 00Pa30BaHUSA HOBOTO
KadecTBa. TakvMm 00pa3oM, BHYTPU HEOTHOPOIHOCTH B Mpeneax oobema,
[Je BO3HUKAIOT YCIOBUS JJIs1 CIUSIHUS IBYX MaTepHii, BOBHUKAET MaTepusi
HOBOro KayecTBa — ruopuanas ¢opma AB (cm. Puc. 6a). TubpunHas ¢popma
AB TOXe€ BIMSET Ha HEOOHOPOAHOCTh MPOCTPAHCTBA, B KOTOPOIi OHA BO3-
Hukia. [Tporcxoaut 3anoaHeHne HEOTHOPOIHOCTH BO3ZHUKILIEH THOpUI-
Holi (popMmoii AB u e€ BoipoxaeHue. HeomHOpOTHOCTD MpEnCTaBIIsIeT CO-
0011 ICKpUBJICHHUE TTPOCTPAHCTBA, UTO IIPUBOAUT K U3MEHEHUIO MEPHOCTH*
B IIpeenax 3TOH HEOAHOPOIHOCTH 10 CPABHEHUIO C COCETHUMU Y4acTKa-
MM npocTpaHcTBa. Takum 00pa3oM, UBMEHEHUE MEPHOCTHU MPOCTPAHCTBA
Ha HEKOTOPYIO BEJMYMHY MPUBOIUT K BOBHUKHOBEHUIO YCIAOBUN A5
CIMSHUSA ABYX MaTepuii. /{1 TOro, 4ToObI MOIIU CIMTHCS ABE (POPMBI Ma-
TepuU, HEOOXOAMMO NU3MEHEHE MEPHOCTH MPOCTPAHCTBA HA BEJIMYMHY:

AL =0,020203236... (cM. Puc. 6 u Puc. 6a).

JL1st TOro 4ToObl BO3HKKJIA BO3MOXKXHOCTD CJAUSHUSA TPEX (hopm Ma-
Tepuii, He00X0IMMO YTOOBI MEPHOCTh MPOCTPAHCTBA CHOBA M3MEHUJIACH
HA BeJIMYMHY A, UTO MPUBOAUT K MOJIHOMY CIMSIHUIO TPEX MaTepuii. Mare-
pUSI HE MOXET CIIUTHCS KAKOW-TO CBOEN YacThlo. BO3MOXHO TO/IBKO MOJIHOE
causiHue Matepumii. Tak ke, Kak He MOXKET ObITh ABa C ITOJIOBUHOI YeloBe-
Ka, a TOJIbKO J1Ba WX TpU (€CJIU, KOHEUHO, TOBOPUTCS O XKMBBIX JIIOJSIX),

4 COBOKYITHOCTb KaUeCTBEHHBIX XaPAKTEPUCTUK MPOCTPAHCTBA.
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Thaea 1. Obpazosanue Ilnanemor 3eman. Cunmes ghopm mamepuii

Puc. 6a
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Hukonaii Jlesawos. Ilocaednee oopauwenue k Yenoseuecmay

TaK>K€ HE MOTYT CIMTBCS IBE C MTOJOBMHOM MaTEepUU, a TOJIbKO JABe WA
Tpu. O603HaUMM TpeThio MaTeputo OykBoit C. B pe3ynabrate CIUsITHUS TPEX
¢dopM MaTepuii, B rpeesiax HEKOTOpOro oobEMa NpocTpaHcTBa (11 yao0-
CTBa, OyJAeM CUMUTATh eTro c(pepoil), BOBHHKAET KA4eCTBEHHO HOBAsi THOPH/I-
Hasa popma ABC (cm. Puc.7), KoTopasi 3aHUMaeT 00bEM MEHbBIIUMI, YEM
rubpunHasg popma AB. [Ipuuém, aTu chepbl UMEIOT YETKME TPAHULLBI,
B IIpeaeax KOTOPbIX MEPHOCTb MPOCTPAaHCTBA — ofHOpoAHa. [1pu nzme-
HEHUU MEPHOCTH MPOCTPAHCTBA BHYTPU HEOTHOPOAHOCTHU Ha BEJIMUMHY,
paBHy10 AL = 0,020203236... BOZHUKAIOT YCIOBUS JIs1 CIMSTHUS €1IE Ofl-
Holi (popmbl MaTepun. BodHuKaeT KaueCTBEHHO HOBasi rTuOpuaHas ¢pop-
Ma ABCD (cwm. Puc. 8). Ona Oyaet 3aHuMaTth cepy o0bEMa MEHBIIIETO,
yeM rubpuaHasg ¢popma ABC. Ilpu cienyroiiemM M3MEHEHUU MEPHOCTU
MPOCTPaHCTBA BHYTPU HEOMHOPOIHOCTU Ha AL, BOZHUKAIOT YCIOBUSI 151
cimsHus eme onHoi (popmbl Matepuun E. BozHuKaeT KaueCTBEHHO HO-
Bast rubpunHas opma ABCDE (cm. Puc.9). I1pu ciaenyroniem nsmeHe-
HUU MEPHOCTU MPOCTPAHCTBA BHYTPU HEONHOPOIHOCTU Ha BETUYMHY AA,
BO3HUKAIOT YCJIOBUS JJISI CAUMSHUS clenyolieii ¢popMmbl Mmatepuu. Bos-
HUKaeT KauecTBeHHO HoBas rudpunHas ¢opma ABCDEF (cm. Puc. 10).
OuepenHoe U3BMEHEHME MEPHOCTU MPOCTPAHCTBA BHYTPU HEOAHOPOAHOCTU
Ha BeJIMUYMHY AA, OMATH K€, CO3MAET YCIOBUS IJIs CIMSTHUS CeAyIoNIeit
¢dopmbl MaTepum G. BodHrKaeT KaueCTBEHHO HOBas ruOpuaHast (popma
ABCDEFG (cMm. Puc. 11). Takum o6pa3oM, mpu nocjaenoBaTeIbHOM U3Me-
HEHUU MEPHOCTU BHYTPU HEOAHOPOMAHOCTHU MPOCTPAHCTBA HA BEIUUNHY
A), ocyenoBaTeaIbHO CIMBAKTCA ceMb (DOpPM MaTepHii, 00pa3yIoIUX HALTY
BcenenHyio 1 co31a10T 1IECTh MaTepUATIbHBIX ChEp Pa3HOIO KAYECTBEHHOTO
cocTtaBa U pa3Mmepa. BHyTpeHHsIs cpepa, oOpazoBaHHas1 ceMblo (hopMaMu
MaTepuii ecTh pu3mdeckn mioTHasa niaanera 3EMJIS, BelliecTBO KOTOpOii
MMEET YEThIPE arperaTHbIX COCTOSIHUS — TBEPIOE, KUAKOE, Ta3000pa3-
HO€ U TJTa3MeHHoe. Pa3Hble arperaTHbIE COCTOSIHUS BO3HUKAIOT, KaK pe-
3yJIbTaT KOJIeOaHUSI MEPHOCTH, MeHbIIIe, ueM AL. W, ecaiu uaTu oT LieHTpa
HEOIHOPOAHOCTU — cienytoiias cpepa, oopazoBaHHasI IPU CAUSTHUU 11I€-
ctu popm marepuii — apupHasg chepa, pu CIUIHUAM TTATU POPM MaTe-
puii — acTpanbHag cepa, Ipu CIUSTHUU YeThIPEX (DOpM MaTepuii — nepBas
MeHTaJIbHAA c(pepa, MpU CIAUSTHUU TPEX — BTOpasi MeHTaIbHAs cpepa, mpu
CIUSIHUM ABYX (POpM MaTepuii — TpeTbs MeHTaIbHASA cepa (cM. Puc. 12).
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Puc. 7
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Puc. 8
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Puc. 9
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Hukonaii Jlesawos. Ilocaednee oopauwenue k Yenoseuecmay

Puc. 10
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Puc. 11
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44




Thaea 1. Obpazosanue Ilnanemor 3eman. Cunmes ghopm mamepuii

Ecnu 3a Touky oTcuéra B3sITh (DM3UYECKU IIOTHYIO cepy, TO OOobliie
BCEro O0IIMX Ka4eCTB OHA UMeET ¢ 3(UPHOI cepoil, a MeHbIIE BCETo —
C TpeThe MEeHTaJIbHOI cepoil. ObIIMe KauecTBa pa3HbIX cep CO31ar0T
YCJIOBUS [T X B3aUMOIEUCTBUS APYT € ApyroM. CTEreHb 3TOro B3auMO-
NEeNCTBUS pa3invyHa U 3aBUCUT OT TOTO, CKOJIBKO OOIIMX KAaYeCTB UMEIOT
oTu cepnl. CTereHb B3aUMOIEHCTBUS 3TUX chep MexXITy cOO0 MOXHO
BbIPa3UTh KO3 (PUIIMEHTaMU B3aUMOJIEUCTBUS:

01, 025 O35 OLgy Ols

IMTpuuém:

o > 0 > o> oy > os (M. Puc. 12a),

rae:

o1 — KO3(PULIMEHT B3aUMOAEUCTBUS MEXTY (PU3UUECKU MIOTHOM
u 3¢pupHOI chepamu;

0oz — KO3(PUILIMEHT B3aUMOAEUCTBUS MEXIY (PU3UUECKU MIOTHOM
U acTpaJibHOI chepamu;

03 — KOO(PULIMEHT B3aUMOAEUCTBUS MEXTY (PU3UUECKU MIOTHOM
Y EpBOM MEHTAJIbHO chepamu;

04 — KOO(DULIMEHT B3aUMOAEUCTBUS MEXTY (PU3UUECKU MIOTHOM
U BTOPOM MEHTaJIbHOM chepamu;

s — KOO(PULIMEHT B3aUMOAEUCTBUS MEXTY (PU3UUECKU MIOTHOM
U TpeTheil MEHTAJILHOM cpepamu.

Korna Mbl roBopuM 0 miiaHere 3emiisi, Mbl JOJXKHbBI TOHUMATh 1O
9TUM IIeCTh chep, BJIOKEHHbIX OIHA B Ipyryio u npeacrapisionmx EJIMHOE
HEJIOE. D10 noHsTUEe — 0YeHb BaXKHO A5 TOHUMaHWSI MHOTHUX SIBJIE-
HUM U 3arafoK XXUBOW U HEXXMBOW MaTEpUM, SBOJIIOLIMU XKU3HU HA HALLIECH
miaHete... [Ipu 3aBepiieHUn GOPMUPOBAHUS KAUECTBEHHBIX CTPYKTYP
3eMJi1, HEOMHOPOAHOCTh B MPOCTPAaHCTBE HelTpanusyetcs (cM. Puc. 12b).
BosHukiue, npu ciussHur GopM MaTepurii, MaTepruaibHble C(OEphI, 3aM0JI-
HSIIOT 3TY HEOMHOPOIHOCTh. [TpOMCXONUT «BbhIpaBHUBAHUE ITIPOCTPAHCTBA».
HeonHopomHOCTh MpOCTpaHCTBAa MOKHO CPAaBHUTD C yXabaMu Ha TPYHTO-
Boii mopore. IToka ssMbl He 3aMTOJTHATCS 3eMJIEN, yxaObl octatorcs. [Tocre
3aBeplIeHus GOPMUPOBAHMS MJIAHETHI, CO3aBIINE €€ (POpMbI MAaTEpUU
MPONOJIKAIOT CBOE IBUXKEHME YXKE HE CIIMBASICh IPYT C IpyroM (Kak Boja,
3aIl0JIHMB 10 Kpa€B BOJOEM, HAUMHAET MepeTeKaTh Yepe3 Kpaid U TEUET
Jajibliie). AKTUBHOCTb IBUXKEHUST (POPM MaTepuM He BCEraa OJMHAKOBA,
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Puc. 12a
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Hukonaii Jlesawos. Ilocaednee oopauwenue k Yenoseuecmay

YTO MPOSIBISIETCS B IBMKEHUU 3€MHOM KOPBI, 36MJIETPSICEHUSIX U U3BEpXKe-
HUsIX ByJIKaHOB. [Iporiecc oOpa3oBaHus MIaHEThI 3aBEPIIUIICS LIECTh MUJI-
JIMAPIIOB JIET Ha3al. DTO — MePBbIiA LIMKJI 9BOJTIOLMU (POPM MaTEpUid, KOTO-
PBII CBSI3aH C 3BOIONMEH HEXKMBOI MaTepun. BTopoii aTamm — 5TO 3BOIIOIUS
2KuBo# Matepun. [Ipexae yem nepeiitu K paze 3BOJTIOLIMI XUBOM MaTepuu,
XOTEJI0Ch Obl HAIIOMHUTh, UTO Hallla MaHeTa 3eMJisl, Halua BceneHHas,
o0Opa3oBaHbI CIUIHUEM ceMu ¢popM MaTepuii. [Ipuuém, unciao «cemb»
He MMeeT HUKAKOro MUCTHYECKOro 3HadyeHus. M to, yto Hama BceneHHas
o0Opa3oBaHa U3 ceMM (hOpM MaTepuii, He SABJISIETCS YeM-TO YHUKAJIbHBIM WJIH
HEMOBTOPUMbIM, 00KeCTBEHHBIM. DTO — IIPOCTO KauyeCTBEHHAasl CTPYKTypa
Haiueil Becenennoii. M, He citydaitHo, Oeiblii CBeT, MPH NpeJIOMJIEHHH, pac-
NaJaeTcs Ha ceMb IIBETOB, OKTABA COJEPKUT CeMb HOT, HApadOTKa CeMH Tel —
3aBepuIeHre 3BOTIOIMU 3eMHOro KA. Ho, B 9ToM (e111€ pa3 moBTOPIO) HET
HUYETO MUCTUYECKOTO, CBEPXbECTECTBEHHOTO.
A Tenepb, pacCCMOTPUM 3BOJIIOLMIO XKUBOI MATEPHH. ..
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I'taBa 2. Bo3HuKHOBEeHMeE KHM3HU HA 3eMJie

Kuznb?!. Uro Takoe 2KM3HDB?.. 2ZKusas npupona?.. Kakoe TauHCTBO
JIOJDKHO IMPOU30MTH, YTOOBI CPEIM Xaoca CTEPUIbHOM NEPBO3NAHHOM ILIa-
HEThI, U3BEpralleil MarMy M packKaja€HHbIE ra3bl, B IEPBUYHOM OKEaHE
3apOAuUJICS U OKpeIl NepBblil pOoCcTOK Xk13HK?! Oprannyeckas Ku3Hb — YTO
9710? Kakum 06pa3om M3 Tex Ke caMbIX MOJIEKYJI U aTOMOB, U3 KOTOPbIX
COCTOMT IT0YBa, BoJa, aTMocdepa, BOZHUKIIO Uyno ku3Hu?.. [me pasragka
TaliHbI, HaJ KOTOPOi OMJIMCh MHOTYE MOKOJIEHUS YYEHBIX (DU3UKOB, XMMU-
KOB, O1ojoros, ¢puiaocodon?!. Borpoc 10 cux mop ocTa€Tcst OTKPBITHIM. ..
ITonbiTaeMcs ke, XO0TsI Ob1 HEMHOTO, IIPUITOAHSITH 3aBECY Hal 3TOU TaltHOM
npuponbl. PaccMoTpuM, o1MHAKOBbI JIM aTOMBI, U3 KOTOPBIX COCTOUT BCE?
ToJIbKO 1M MX OTJIMYME B aTOMHOM Bece, KOJIMYECTBE MIPOTOHOB, HEATPO-
HOB, 3JIEKTPOHOB M, KaK CJIEICTBUE, IIPOSIBJIEHNE PAa3HbIX CBOMCTB, XUMMU-
YeCKUX peaklnii u coenuHeHuit? ONMHAKOBO JIM BIMSIIOT Ha IIPOCTPAHCTBO
MMKPOKOCMOCA aTOMbI BOIIOpO/a, KMUCJIOPO/a, XKeje3a, 30J10Ta U ypaHa, MO-
JIEKYJIbl BOJbI, Pa3HBIX COJIEI, KMCIOT, OpraHM4YeCcKKre MOJIEKYIbI? A eciu
HET, TO B YéM UX OTInuue?

B macmiradax MakpoKocMOCa Kaxk10e MaTepUabHOe TeJ0 U3MEHSIET
MPOCTPAHCTBO, B KOTOPOM OHO Haxoautcsa. MI3MeHsieTcss KpuBU3HA Npo-
CTPAHCTBA, €ro MepHOCTb. OCOOEHHO 3TO CUJILHO MPOSIBISIETCS BOKPYT
OosbLIMX MaTepUaIbHbIX TeJl KocMoca — 3B€31. YU€HbIMU 3a(pUKCUPOBAHO
WCKPUBJIEHME MPSIMOJMHEAHOIO pacIpOCTPAaHEHMS 3JIEKTPOMAarHUTHBIX
CBETOBBbIX BOJIH Ha1liuM CoJIHIIEM, KOTOpO€e Ha0I101a710Ch B MOMEHT COJI-
HeuHoro 3aTMeHus. CienoBarebHO, MaTepHAJIbHOE TeI0 00IbIIOH MaCChl
nedopmMupyeT NpOCTPAHCTBO, B KOTOPOM Haxoautcs. Kaxxmoe 60binoe Ma-
TepuasibHOe TeJo KocMoca — 3B€3/1b1, IJIaHEThl, aCTEPOUIbI U T. JI. COCTOSIT
13 aTOMOB U MoJiekys. M ux BausiHUe CKiaablBaeTCsl U3 COBOKYITHOCTU
MUKPOBJMUSIHUI BCEX aTOMOB U MOJIEKYJ, CO3[IAI0IIMX 3BE€3/Ibl U IJIaHE-
Thbl. IIpoCTO BiMsIHME OTAEIbHON MOJIEKYJIbI, aTOMA OY€Hb HE3HAUUTEIbHO
MPOSIBJISIETCS HA MAKPOKOCMOCE, €ro IMPaKTUYeCKM HEBO3MOXHO 3a(uK-
CUpPOBaTh COBPEMEHHBIMU MTPUOOpAMU.

A Kak e BIUSIET aTOM, MOJIEKYJIa Ha CBOM MUKpoKocmoc?! Onu-
HaKOBO JIM BJIMSIHME Ha OKpYyXKalolllee MpoCTPaHCTBO siep Bomopoa,
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Hukonaii Jlesawos. Ilocaednee oopauwenue k Yenoseuecmay

30J10Ta, ypaHa?.. OIMHAKOBO JIU BIUSIHUE HEOPraHMYECKHX M OPraHMIECKHX
MoJiekya? [Ias Havana, paCCMOTPUM CTPYKTYPY MUKpoKocMmoca. Pazmepnl
aToMoB Jiexkat B quana3one oT 1071° o 108 mMeTpa, a pa3mepsl siapa — B IIpe-
nenax HeckKoabkux enuHuL @epmu [ot (1...10)10-5 meTpa]. Ecii roBoputh
00 00BbEMe aToMa, TO Mbl IMEEM BEJIMUMHY TIopsiaka 1072, ..1024 KyOU4ecKux
METPOB, a 00BEM sapa — 10-4...10° Kyouueckux MeTpoB. Aapo B arome
3aHMMAaET OJHY CTOTPUUIMOHHYIO YacTh 00bEMa aToMa. DJIEKTPOHbI aTOMa
3aHMMAIOT €llIE€ MEeHbIIU 00bEM, UeM s1apo. TakuM oOpa3om, BEIIECTBO
B aTOM€ 3aHMMaeT HUUTOXKHYIO 4YacTh €ro 00bEMa, OCTaIbHOE 3aHUMAET
«1yCTOTa», T.€. 99,999%... 06bEMa aToMa He 3aHATO BemecTBOM. CKOHIIEH-
TPUPOBAHHOE B SI/IPe ATOMA BEHIECTBO BJIMSET HA OKPYKAIOIINIA MUKPOKOCMOC
TaK K€, KAK B MAKPOKOCMOCE CKOHIIEHTPHPOBAHHOE BEIIECTBO 3BE3/1 BJIMSAET
Ha OKpYyzKalolee npocTpancTBo. Kak 3Be31a Bo31eCTBYET Ha IIPOCTPAHCTBO
1 UTO MPU 3TOM MPOMCXOIUT, Mbl PACCMOTPUM Jajbliie. A ceifuac, CKOHIIEH-
TpUpPyeM BHUMaHME Ha TOM, KaK SIApO aToMa BJIMSIET HA CBO MUKPOKOC-
Moc. fAapo aToMa UCKPUBJISIET, U3MEHSIET MEPHOCTb MUKpOoKocMoca. Uto
pu 3TOM npoucxonuT?!. OMMHAKOBO JIM 3TO U3MEHEHUE MEPHOCTU MUKPO-
KOCMOCa y pa3HbIX aTOMOB Wi HeT? MUHMMaIbHbBIN aTOMHBII BEC UMEET
BOJOPOJ (IBE aTOMHbIE €AUHUIIbI), MAKCUMAaJIbHbI/i aTOMHBII BEC UMEIOT
TpaHCYpPaHOBBIE JIEMEHTHI (CBBIIIIE IBYXCOT TPUILIATHY MSITH ATOMHBIX €I -
Hul). EcTecTBeHHO, BIUSIHME aTOMHOTO siipa BOAOPOIA U TPAaHCYpaHO-
BBIX 2JIEMEHTOB Ha MUKPOKOCMOC HEOMHAKOBO. PaiioakKTMBHbBIE 37IeMEHThI
OKa3bIBalOT MaKCMMAaJIbHOE BIIMSIHME HA CTPYKTYPY MUKPOKOCMOCA, HO 3TO
BJIMSTHKME HACTOJIBKO CUJIbHOE, UTO SIApa TAaKMX 2JIEMEHTOB CTAHOBSITCS HEYC-
TOMYMBBIMM Y OHM HAUMHAIOT pacrafaThcs Ha 00Jjiee MPOCThIe, yCTONYMBBIE
afieMeHThl. [TpnuéM, uem O0JbILIMiT AaTOMHBI BEC UMEIOT TPaHCYpPaHOBBIE
3JIEMEHTHI, TeM ObICTpee OHM pacmanarTcsi. HekoTopblie U3 3TUX 3JIeMEH-
TOB CYIIECTBYIOT MUJIJTMAPAHBIE JOJIU CEKYHIbI Y TOJBKO B UCKYCCTBEHHBIX
YCJIOBUSIX.

Tak B 4€M ke 1 KaK MpOsIBJISIETCSI U3BMEHEHUE MEPHOCTU MUKPOKOC-
Moca?.. Eciau 1151 BO3BMOXHOCTH CIMSHUS KaXI0i U3 ceMu (popm mate-
puit HEOOXOAUMO U3MEHEHME MEPHOCTU ITPOCTPAHCTBA, KAaK TOBOPUIIOCH
BhIlIe, Ha BenuuuHy AA = 0,020203236... (cm. [naBy 1), To o6pa3oBas-
LIKMecs B pe3yJibTaTe 3TOro CAUSIHUS ceMU (pOopM MaTepurii aTOMBI BIUSIIOT
Ha MPOCTPAHCTBO C MPOTUBOIOJIOXHBIM 3HaKOM. [Ipoucxonut yacTuanoe
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[haea 2. Bo3nuknoeenue xcuznu Ha 3emae

BTOPUYHOE MCKPHBJIEHHE MPOCTPAHCTBA. JIpyriMu cioBaMu, Kaxaplid aTOM
YMEHbIIIAeT MEPHOCTh MUKPOKOCMOCA HA HEKOTOPYIO BeJimuuHy AA'. MeHblie
BCEro U3MeHsIeT MUKPOKOCMOC aTOM BOAOpPO/a:

AN'min = -0,0000859712.

Bonbiie Bcero uameHsieT MUKPOKOCMOC aTOM PaAMOaKTHUBHBIX 3J1€-
MEHTOB:

Al'max =-0,02020234...

M3MeHeHne MepHOCTH MUKPOKOCMOCA aTOMaMM BEIleCTBA CTAHO-
BUTCSI CPABHUMBIM C U3BMEHEHNEM MEPHOCTU, KOTOPOEe MPUBEJIO K 00pa-
30BaHMIO ATOrO BEllleCTBA B JAHHOM BU/JIE:

AL = Al,

rae: Al = 0,020203236...

AL max = -0,02020234...

MMeHHO mo3TOMYy paauMoOaKTUBHBIE 3JIEMEHThI pacmaaaloTcs
Ha 0oJiee MPOCThIe, U ATOT pacraj MPOUCXOIUT TeM ObICTpee, ueM OyIrke
AM' x A (cMm. Puc. 13). Mexny dpusndeckoit chepoii, 00pa3oBaHHOI CTusI-
HueM ceMu popM Matepuii (cM. [1aBy 1) u acpupHoit cpepoii, oOpazoBaH-
HO clIMsTHUEM 111ecTH (pOpM MaTepuii CylleCTByeT B3auMOAEHCTBHE 10 00-
IIMM KadyecTBaM. DTO B3auMOJeicTBUE omnpenessieTcs: KoagduuueHTom
B3auMozeiicTBus o.. Pa3Hble aTOMbI, KaK BBISICHAJIOCH, TI0-Pa3HOMY BJIUSIIOT
Ha U3BMEHEHUE MEPHOCTU MUKPOKOCMOca. MUHMMAaIbHOE BJIMSHUE U, COOT-
BETCTBEHHO, MUHUMAJIbHBII KO3 OULMEHT B3aUMOACHUCTBUS (limin) UMEET
aToM Bojoponaa. MakcumaibHOE BIUSIHUE U, COOTBETCTBEHHO, MAaKCUMAaJIb-
HBIA KO3 GULIMEHT B3aUMOACUCTBUS (Olimax) XapaKTEPHDI 1JISI TPAHCYPAHO-
BBIX 2JIEMEHTOB. TakuM 00pa3oM, KaxXKIblii aTOM CBO€It Maccoii B OOJIbIIIEH
WJIM MEHbIIIEH CTEIeHU MPUOTKPbIBAET KA4eCTBEeHHbII Oapbep Mexk 1y hu3u-
YeCKUM M 3(hUPHBIM YPOBHEM M CO31AET MEXKIAY HUMHM KaHasl. MUHUMAaJIbHbBI
KaHaJl co31aéT aTOM BOAOPOJa, MaKCMMalbHbIe KaHaIbl CO3[al0T TPaHC-
ypaHoOBbIe 371eMeHThI (cM. Puc. 14). Yepes 3ToT KaHaa MaTepysl YaCTUYHO
HauyMHaeT NepeTeKaTh Ha 3(PUMpPHBIN YPOBEHDb U CTAHOBUTCSI HECBSI3AHHOI
C IpYTUMU MaTepusiMu (MIpoLiecc, OOpaTHBIN CIMSIHUIO MaTepUit), MO3TO-
MY aTOM, IMOCTENEHHO Tepsisi KOHKPETHYIO (hOpMy MaTepuu, CTAHOBUTCSI
HEYCTOMUYMBBIM U pacragaeTcsl Ha MPOCThie, 00jee YCTOMUYMBBIE 3JEMEH -
ThlL. JIpyrumu cioBaMM, KOHLIEHTpaLys (KOJUYeCTBEHHOE COOTHOIIIEHNE)
B BeliecTBe ¢opMbl MaTepuu G OTHOCUTEIBHO OCTAJIbHBIX 1IeCTU (hOPM

51



Hukonaii Jlesawos. Ilocaednee oopauwenue k Yenoseuecmay

Puc. 13
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Thaea 2. Bo3nuknoeenue ycusnu Ha 3emae

Puc. 14
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Hukonaii Jlesawos. Ilocaednee oopauwenue k Yenoseuecmay

MaTepuii, MPU CO3JaBAEMOM TPAHCYPAHOBBIMHU BJIEMEHTAMU KaHAJIE MEXITY
(buzrueckuM 1 3PUPHBIM YPOBHSIMU, C TEUSHEM BPEMEHU YMEHbIIIASTCS,
Y HACTYIIaeT MOMEHT, Korjia rnoreps ¢gopMbl Matepuu G U151 KAXXI0ro aToma
CTaHOBUTCY KpuTtudeckoii. ITponcxoaut pacnaa atoma.

ITpu pacname oOpa3yloTcs HOBbIE aTOMbI, UMEIOLINE 3HAYUTEIb-
HO MeHee aKTUBHbBII KaHa MexXay (pru3ndecKuM 1 3(UPHBIM YPOBHSIMU,
a 3HauYMT OoJiee yCTOMUMBYIO CTPYKTYpyY. ECiiv 4MCTO TeOpeTUUECKH Mpe-
MOJIOXHUTb, YTO TPAHCYpPAHOBBIE JIEMEHTHI HE pacIagalTcs, TOrIa BO3-
HUK Obl KAYECTBEHHO HOBBIN ITpoliecc — rneperekanue gopmel matepuu G
¢ (puznyeckoro ypoBHs Ha 3(pUpHbIA. Bo3HMKIa ObI LUPKYASLIMS (OPMBI
Mmatepuu G Mexay dpusnyeckum u 3(pupHbIM ypoBHsIMU. Ho, nj1s Takoit
LAPKYJISLAY, HEOOXOAMMO U30bITOUYHOE KOJIMUEeCTBO (hopMbl MaTtepuun G
B 30HE KaHajia MexX1y (U3NIYECKUM U 3(PUPHBIM YPOBHSIMU. DTOTO U30bI-
TKa y TPAaHCYpaHOBBIX 2JIEMEHTOB HET, OHU TepsatoT popmy MaTepuu G,
13 KOTOPOI COCTOAT MX SIIpa, YTO U TIPUBOAMT K UX pacranay. BoT ceituac
MBI ¥ TIONOILTY K MOHMMAHHIO ¥ pasrajke Taiinsl JKUBOYI MATEPUM...

B npupone cymecTByeT HECKOJIBKO 3JIEMEHTOB, UMEIOIIMX MO Ye-
ThIPE BAJICHTHBIX 2JIEKTPOHA, UTO ITO3BOJISIET UM CO3[aBaThb COCTUHEHMUS
aTOMOB B BUJE JUIMHHBIX LIEMOYEK M3 OJTHOTO TUMNa aToMoB. [Ipu 3Tom
Ha COEIMHEHNE B LIETTIOYKY aTOM «3aTpayrMBaeT» MAaKCUMYM JIBa U3 YETBIPEX
BaJICHTHBIX 2JIEKTPOHOB. A 3TO MO3BOJISIET HA CBOOOIHbBIE BAJICHTHBIE CBSI3U
MPUCOEAUHUTD IPYTHE aTOMbI Y IAXKE CIIOKHBIE paTUKaIbl. DJIEMEHTbI 9THU:
yriepon, KpeMHui, pocdop... Camblii aKTUBHBII M3 HUX — YIJIepoa, KCTaTu,
OJIMH M3 CaMbIX pacnpocTpaHEHHBIX Ha 3emie. OH U MTOCIY>KU OCHOBOMM
OpPraHMyecKoii XkKu3Hu. B nepBrUyHOM oKeaHe ObLia 00JIblIast KOHLIEHTPpALUs
aTOMOB yIJIepoaa, IPYruX 3JIEMEHTOB, KOTOPbIE MOCTYKIUJIU CTPOUTETbHBIM
MaTepuajaoM opraHM4eckKux Mojekya. Ho mist Toro, 4ToOb1 aToMbl yIjiepoaa
COEIMHUWJINCH B JUIMHHBIE LIETTIOYKU HEOOXOAMMBI ObLIM OCOObIE YCTOBUSI.
Heo6xonym Obl1 aKTUBHBIM UCTOYHUK DHEPTUM, KOTOPBI TOJKEH ObLIT
MOBJIUSTh Ha YCTOMYMBOCTh aTOMOB YIJIEPOJA U BbI3BaTh HOBOE COEIMHE-
HUE aTOMOB YIJIEpPO/a B LIEMOYKY. TaKMM MCTOYHUKOM SHEPTUHU TTOCTYKUIN
2JIEKTpUYECKUE pa3psiibl B aTMocdepe (MOTHUN). MoLIHOE 3JeKTpUIECKOe
10JIe MOJIHWU B JIOKAJIbLHOM 00bEME CO3IaBaJIO OJIarONpPUSITHBIE YCIOBUS
IUIS1 TOTO, YTOOBI AaTOMBI YITIEPOIA COENUHWINCH MO-APYTOMY:
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M3 3THX 1enoyex aToMOB YIJIepoa BOZHUKIN MOJIEKYJIbI, MOJIEKY-
JISIPHBIIA BEC KOTOPBIX — THICSUM, JIECATKU ThICSU aTOMHBIX eaHuL. HoBble
MOJIEKYJIbI COSIUHSUTMCHh MEXKIY COOOM 1 co3aaBaiv elg OOIbIINE MOJIEKY-
Jibl. Y1 ecaiv aTOMHBIM BeC HEOpraHUYECKUX MOJIEKYJT COCTABJISLT HE OoJiee
300—400 aTOMHBIX €IMHULL, TO OPTaHUYECKNE MOJEKYJIbl MPAKTUYECKU
He UMEIOT OrPaHUYEeHHs] MOJIEKYJISIPHOTO Beca. A 3TO 03HAYAET, YTO, COCIU-
HEHHBbIE TAKUM 00pa30M B MOJIEKYIIY Spa YIJIEpoaa Co3at0T KaHaI MEXIy
(prznyeckrM 1 3(bUPHBIM YPOBHEM Jaxke OOJIbIIMI, Y4eM TpaHCYypaHOBbIE
BJIEMEHTHI U, IIPU 3TOM, He pacragamTcs (cMm. Puc. 14).

TakuM oO6pa3zoM, BOZHUKAIOT YCJIOBUS IJIsl epeTeKaHUsT (POPMBbI
matepuu G ¢ pusnyeckoro ypoBHs Ha 3¢upHbIi. [Ipr oueHb O0IbIIIOM
monekysipHoM Bece, Kak y MoJieKyl JIHK, PHK, otjmax CTAHOBUTCSI TAKMM,
YTO BO3HMKAIOT YCJIOBUSI JJIs1 IepeTeKaHUsl U ApYrux (popM, 0Opasyrolmnx
(bu3nYecKku MIOTHOE BEIIECTBO. YCI0BUSI AJIsl epeTeKaHUsl BOZHUKAIU
U B clyyae TpaHCYpPaHOBBIX 2JIEMEHTOB, HO IMPU 3TOM HauMHAIU MepeTe-
KaTh (hOpMbI MaTepuu, 0Opasylollue sapa, YTO MPUBOIAWIO K UX pachamy
1 00pa3oBaHMIO 00jIee MPOCThIX YCTOMUYMBBIX 3JIEMEHTOB.

Yro ke pacnasaercsa ¥ HAYMHAET NMepeTeKaTh M0 KaHAy MeXay (hu-
3W4eCKM IUIOTHBIM U 3(DMPHBIM YPOBHSMH B CJIy4ae OPraHudecKux MoJiekya?!.
Opranunueckue Mosekyibl, Takue Kak JJTHK (otiguk) 1 PHK (otpnx), camu
He pacnanaiTcs U ¢opMbl MaTepuii, UX 0Opa3yolre, He HAaUMHAIOT Tepe-
TeKaTb Ha 3(pUpHbIi ypoBeHb. UTO Xe npoucxoaut?!. I'ne u kakum obpa-
30M BO3HMKAET HOBOE KaUY€CTBO, KOTOPOE U CTAJI0O OCHOBOM OpraHW4eCKomi
xu3Hu?!. (cm. Puc. 15). Bel moMHUTE, YTO OpraHMYeCKHe MOJIEKYJIbI, KaK
MPOCThIE, TaK U 0OJIee CITOXKHbIE BOBHUKJIM B IEPBUYHOM OKEaHe IMOCe
aTMOC(epHbIX AMEKTPUUIECKUX pa3psiIoB. B Bome KpoMe opraHMuecKux Mo-
JIEKyJ1 ObLIM M HEOpPTaHWYeCKKUe, KOTOPble XaOTUUYECKU IBUTaIlCh B BOIE
(6poyHoBcKoe aBuxkeHue). Heoprannueckue MoaeKyJibl U MPOCTEMIIME
OpPraHMYECKHUE MOJIEKYJIbl UMEIOT Oy 3HAYUTEIbHO MEHBIIUIA, YEM OLigHK
U ouprk. M KOTIa B pesyibTaTe XaOTMUYECKOTO IBVKEHUSI B BOAE 3TU MOJIe-
KYJIbl, aTOMbI M MOHBI MTOMAAAIOT B 30HY AeiicTBMs KaHana mosekya JTHK
u PHK, nmeommx A'guk ¥ A'puk, OHM HAYMHAIOT pacnagaThcsl Ha (hOpMbI

55



Hukonaii Jlesawos. Ilocaednee oopauwenue k Yenoseuecmay

Puc. 15

56




[haea 2. Bo3nuknoeenue xcuznu Ha 3emae

MaTepuii, ux odpasywoiime. Pacran HaYMHaeTCsi HOTOMY, 4TO JUIST 3TUX MO-
JIEKYJI, aTOMOB, UOHOB Ol iiak Y QLipak SIBJISIIOTCS 3ampeAeibHbIMU. B 30He
Bnusinus mosiekyn JIHK u PHK npocreiiiie MoaeKyabl, aTOMbl U HOHBI
CyIIIECTBOBaTh HE MOTyT. Bo3HMKIIIME B pe3yybrare pacrana ¢opMbl MaTe-
puii no kaHasiam MoJiekyn JIHK u PHK HaunHarot neperekaTh Ha 3(UPHBIA
ypoBeHb 3eMsin. M1 4T0 0COOGEHHO MHTEPECHO, (hOpMa UCKPUBJIEHUS MPO-
CTpaHCTBa MOJHOCTHIO TToBTOpsET (popMy Mosiekyn JIHK u PHK. Ha agup-
HbIIA ypoBeHb 110 KaHajaMm mosekys JITHK v PHK HaunHaloT nieperekaThb
(bopMbI MaTepuii, KOTOpbIE BOBHUKIIM B pe3y/IbTaTe pacnana IMpOCThIX MO-
nekyn. Ho acdupHblit ypoBeHb, a¢pupHas cpepa o6pa3zoBaHbl CUHTE30M
mectu popm matepuii (cMm. Imasy 1). [Toatomy adupHas cTpykrypa Mo-
nexyn IHK u PHK (adupHas npoexiuus uCKpuBJIeHUS MUKPOKOCMOca
Ha 3()MPHOM YPOBHE 3eMJIM) HAUMHAET 3aITOJHSTHCS TOJBKO TOM (hopMoii
MaTepuu, KOTOpoit HeT y acdupHoro ypoBHs ((popma matepuu G). Ilepe-
TeKaHMWe OyIeT MPOAOIKATLC 10 T€X MOP, MOoKa KOHLIEHTpaLus (OpMbI
matepuu G Ha 3(UPHOM YPOBHE HE CTaHET OJIM3KOM K KOHLIEHTPALMU 3TOM
MaTepuu Ha (pU3MYECKU TIJIOTHOM ypoBHe 3emiu. B pesynbrare aToro mne-
peTekaHusl GopMUpyeTcsl, TaK Ha3biBaemoe, 3¢upHoe Teao moaekya JTHK
u PHK, 1 rcye3aeT moTHOCTBIO KaUeCTBEHHBI Oapbep MexKay (PU3UIeCKUM
1 3¢pupHbIM YpoBHSAMU B 30He MoJieky1 JIHK u PHK. Bo3Hukaet nojiHoe
TOXAECTBO (PU3NUYECKOTO U 3(UPHOTO YPOBHEH 3eMJIM B Mpeaeiax MoJie-
kyn IHK n PHK. IIpuMepoM aHAJIOrMYHOIO MPOLIECCAa MOXET CIYKUTh
3aKOH cooOmalonmxcst cocynon (cm. Puc. 16). Opranmnueckue MOJIEKYJIbl,
B ocobeHHocTu JTHK v PHK, co3nator mexay ¢pu3ndecKuM u 3(pUupHbIM
YPOBHSIMUY KaHaJl, JOCTATOYHBIN JIJI1 BOSBHUKHOBEHMSI YCJIOBHSI CBOOOIHOTO
nepeTekaHust popm Matepuii Ha 3(UpPHBIN YypoBeHb (cM. Puc. 16. 1103.2).
OpraHuyeckre MOJIEKYJIbl C UX HOBBIMU KaUue€CTBAMM HE SIBJISIIOTCS >KMBOIA
MaTepueii, )KU3HbI0, 3TO JIUILb HEOOX0AUMbIE YCJIOBUS /11 BOSHUKHOBEHHS
JKM3HH.

O XM3HU MOXHO TOBOPUTh TOJBKO TOI/NA, KOIrla COCAUHEHUE
HECKOJbKHUX OPTaHWYECKMX MOJIEKYJ NpUOOpeTaeT U IPyroe HOBOEe Ka-
YeCTBO — BO3MOXXHOCTb ITOBTOPEHUS, IyOJIMPOBAHUS CBOEI CTPYKTYpPHI.
ITepBoii >KMBOIi CTPYKTYPOIA SIBJISIIOTCS BUPYChI, KOTOPbBIE TIPEICTABIISIOT
000 MPUMUTHUBHEHIIIYIO XUBYIO (hOpMY, KOTOpasi HAXOIUTCS Ha TPaHULIE
MeXAy XUBOI 1 HEXXMBOI MaTepueil. B BomHoI cpene BUpyChl BeayT ceosl,
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KaK >KMBOE COEIMHEHNE, HO MPU 00E3BOXKMBAHUYU BUPYC MPOSIBIISIET CEO0s,
KaK HEXKMBOE COEAMHEHME U MPENCTaBIIsIeT co00ii KpucTtall. B Takom co-
CTOSIHAM BUPYC MOXKET HAaXOAUThCS CKOJIb yTOAHO a0Jro. CHoBa rmonanas
B BOIIHYIO Cpeay, BUPYC U3 HEXMBOTO KPUCTAJIMKA MPEBPAILACTCS B IPU-
MUTUBHEWIIUI X1BOI opranu3M. [ToHuMMaHue cyTu Takoii TpaHCcdoOp-
Malyvu (B OMHUX YCIOBUSIX BUPYC — XKMBOI OpraHU3M, B IPYTUX — HEXMU-
BOW) JAa€T MOHMMAaHMWE U pa3raaky TailHbl XXU3HU, YTO O CUX ITOP OBLIO
3arajkoi 1jisl mpeacTaBUTeNeld OpTOAOKCATbHBIX 3HAHUI, KOTOPYIO OHU
TaK U He cMOI/IU pa3rafgath. KakoBa xxe mpupoaa 3Toro siBjieHus?!.

B BoaHoi#i cpene cTpykTypa BUpyca CO3Ja€T TAKOM KaHAJ MexXay (pu-
3u4eckoii u 3¢upHoii cepamMu, MPH KOTOPOM MPOUCXOAUT Pacnag MPOCThIX
OPraHNYeCKUX U HEOPraHMYeCKNX MOJIEKYJI, M BOBHUKAIOT YCJIOBMS /11 nepe-
TeKaHus (hopM MaTepuii (BO3HUKAOIIUX MPU 3TOM pacnaje) ¢ pu3nieckoro
YPOBHSI HA 3(PUPHBIN, YTO U NPUBOAUT K (OPMHUPOBAHMIO HA I(P)UPHOM YPOBHE
TOYHOW KOIINU BUPYCA. [Tpu HarpeBanuu, Monekyia PHK Bupyca
TepsieT ¢ BHEIIHMUX 3JIeKTpOoHHBIX cBsi3eit rpynnbsl OH u H. Pa3spyiaercs
c/1aboe B3aMMOJIEICTBUE MEXIY aTOMaMU, BXOISIIMUMU B COCTaB MOJie-
kyabl PHK Bupyca u rpynnamu OH u H. B pesynbraTte aToro, Mmonexkyna
PHK Bupyca tepsiet Boay, ¥ OOLLIMIA aTOMHBI BEC €€ YMEHbIIAETCS U, KaK
CJIECTBUE, YMEHBILIAETCS CTEIIEHb BBI3BAHHOTO BUPYCOM MCKPUBJICHUS
MUKporpocTtpaHcTBa. [1pu 3ToM KaHan MexXay GU3NIECKUM U 3(PUPHBIM
YPOBHSIMU CTAHOBUTCS MeHbliIe. [Ipr MeHbIlIEM UCKPUBJIEHUU MUKPOIIPO-
CTpaHCTBa, BbI3BaHHOTO MoJiekyaoi PHK Bupyca, He mpoucxoaut pacna
JTaXkKe CaMbIX MPOCTBIX OPraHUYECKUX U HEOPraHWYECKUX MOJIEKY: 00e3-
BoxeHHas1 mosiekyja PHK Bupyca Benet cebs, Kak u jirobdast apyrast opra-
HUYeCcKasl Wi HeopraHuueckast MoJiekyJsibl (cM. Puc. 17. mos. 1).

Korna e Bupyc BHOBb nonajaaet B Boay, moJiekyina PHK Bupyca
npucoeaunsieT rpynnbl OH 1 H. CoBOKYITHBII aTOMHBII BeC CTAHOBUTCSI
KPUTUYECKUM, YBEINUMBAETCSI CTENEHb UCKPUBJIEHUSI MUKPOIIPOCTPAH-
CTBa BOKPYT MOJIEKYJIbI, U BHOBb BOBHMKAIOT YCJIOBUSI, TIPU KOTOPBIX OoJIee
MPOCTbIE OPTaHUYECKME U HEOPraHWYECKKUE MOJIEKYJIbl HAUMHAIOT paclia-
JlaTbCs, U 00pas3ylollye UX MaTepuun MepeTeKatoT Ha 2(PUPHbBINA YPOBEHb,
rae u3 popMbl Mmatepuu G Ha 3PUPHOM YPOBHE CO3IAETCI TOUHAST KOS
BUpYyca. DTO — NepBoe KAYeCTBEHHOE OTIMYHE, MO3BOJIAIONIEe CYNTATD BUPYC
nepBbIM MPUMUTHBHBIM JKHBbIM OPraHU3MOM.
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BTopbiM KaueCcTBEHHbIM OTIMYMEM BHPYCA SBJISETCS COCOOHOCTD
JTyOJIMpOBAaTh CBOIO CTPYKTYPY. Bo3HUKIIIMIA 1y6I1b BUpYyca COXpaHsIET CIIOCO0-
HOCTb CO37aBaTh YK€ CBOI qy0Jib. DTa COCOOHOCTD CBSI3aHA C KaueCTBAMU
MnpocTpaHCTBeHHOM cTpYKTYyphl MoJieKysibl PHK Bupyca. Monekyna PHK
COCTOMT U3 ABYX criupaeit. Co3naroiiye ux aTOMbl UMEIOT MaKCUMAaJIbHYIO
cTerneHb B3aMMOJEMCTBUS MeXay co00ii, B TO BpeMsl KaK CuJjia B3aMMO-
JNEeMCTBUSI MEXy aTOMaMU pa3HbIX LIeTIOYeK OUeHb MajleHbKas1. pyrumu
CJI0BaMM, TIPOYHOCTb COSAMHEHMs aTOMOB KakJI0 1IEMTOYKM BO MHOTO pa3
MPEeBbILIAET MPOYHOCTh COSNMHEHMS LIEMOYEK MEXIY COOOI. DTa MpocTpaH-
CTBEHHas1 HEOMHOPOIHOCTH cBOICTB MoJieKyiibl PHK Bupyca u co3naér npen-
MOCBUIKA HOBOI'O KauecTBa, CBOMCTBEHHOIO XXMBOM MPUPOIE.

BnepBblie BUpyChbl BO3HUKJIM B OKeaHe: IBUKEHUE BOIbI MepeMe-
111aJI0 BUPYCHI M3 OAHOIO MecTa B Ipyroe, a moranaasl B Apyrvue BHELIHUE
YCJIOBUSI, BUPYCHI TTOABEPrajaruch BO3AECMUCTBUIO U3TYYEHU pa3HbIX TUTIOB
U MOIITHOCTEM. DTO MPUBEJIO K TAKOMY U3MEHEHUIO aTOMHOI CTPYKTYPHI,
OT KOTOpOTo cBSI31 Mexy cnupaiasaMu mojekyiasl PHK Bupyca cranm eme
ciabee U yxXe J0CTaTOUHO ObLIO He3HAYUTE/IbHbIX U3MEHEHU I BHELIHEH
cpenbl BUpyca YTOObI 3T CBsI3M pacniaiuch U mosekyiaa PHK Bupyca pas-
JIeINJIach Ha [1BE, YK€ He3aBUCHUMBIE JIPYT OT Apyra Lenodyku. Ho Kaxablit
YYaCTOK ITHUX LIEMOYEK MOT MPUCOSAUHUTD U3 OKPYKAIOIIUX €TI0 OpTaHU-
YeCKUX MOJIEKYJI Ha BaKAHTHBIC 3JIEKTPOHHBIE CBSI3U TOJbKO MOJIEKYIIHI,
WMEIOIIME 3epKATbHOE TOXIECTBO ¢ HUM. DTU MOJIEKYJbI (MX Ha3bIBAIOT
HYKJI€OTHIAMH — a[ICHUH, TUMUWH, LIMTO3UH, YpaLWI) IPUCOSAUHSISIChH, BOC-
MPOM3BOISIT TOYHYIO KOMMIO BTOPOIi HE XBaTalollIeil LIeMOUYKH, 1 BMECTO
onHoit MosieKysbl PHK Bupyca BO3HUKAIOT ABE TOXIECTBEHHbIE IPYT APYTY
MoJieKyabl. Heo0xonuMbIM yCioBUEM JJI TOTO, YTOOBI 3TO MPOM3OIILIO,
SIBJISIETCSI JIMILIb HAIMYME HY>XKHOTO KOJMUECTBA HYKJIEOTUAOB U X Kaue-
CTBEHHBbII COCTaB.

CrnenyetT OTMETUTh OJHY OYEHb BaXKHYI OCOOEHHOCTb, KOTOpast
OTJIMYaeT BUPYCHI OT APYTUX, 00Jiee COBEPIIEHHBIX KUBBIX OPTAHU3MOB.
B MomeHT pacnana MoJeKy/Ibl BUPYCA HA JIBe CIIMPAJIH, BHOBb YMEHbINIAETCS
HCKPHBJIEHHE MUKPOKOCMOCA, M KaHAJI MeXKy (hu3ndecKum u 3pUpHBIM YPOB-
HSIMH BHOBb 3aKpbiBaeTcsl. ToJIbKO MocJie TOro, Kak Kaxkaasi u3 cnmpaJieii 3aBep-
IIAeT CTPOUTD cede 3ePKAJIbHYIO KONHIIO, BHOBb ATOMHbIIi BEC CTAHOBUTCS KPH-
THYECKHM, U OTKPBIBAETCS KAHAJ MeXKAY (pU3MIecKuM U 3(PUPHBIM YPOBHIMH.
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VY apyrux npocTeiinmx XuBbIX OPraHU3MOB B IIPOLIECCE IEeHUS CIMpa-
s moJiekysibl JIHK Toxe pacxoasdaTcs, a MOTOM BOCCTaHAaBIMBAIOT cebe
3epKaJIbHYIO CTPYKTYpy. HO mpu 3TOM, Kaxnas u3 cnupajeil uMmeeT CBOM
KaHaJI MeX1y (pu3nuecKkuM U 3(pUpHBIM YpoBHAMMU. [lociie 3aBeplieHus
BOCCTAaHOBJIEHUS TTOJTHOM CTPYKTYpPbI, BOBHUKAET CBEPXKPUTUUYECKOE UC-
KPUBJIEHWE MUKPOKOCMOCA, IMPU KOTOPOM OHM CaMU HAaUMHAIOT pacla-
JaThCSl U MAaTEPUU, X COCTABJISIIOIIME, HAUYMHAIOT TOXE MepeTeKaTh 0 Ka-
HajaMm Ha 3(UpHBIA ypoBeHb. [1o Mepe pacnaga 3TUX MOJIEKYJ, KaHaJIbl
MMM CO3/IaBa€Mble HAUMHAIOT YMEHbIIATHhCSA. AKTMBHOCTb IE€PETEKAHUS
MaTepuii MEXIy YPOBHSIMU, C yMEHBIIIEHUEM BEJIMUYMHBI KAHAJIOB, OCTE-
MEeHHO Bo3Bpalaercs K Hopme. Ho, 3a BpeMs CBEpXaKTUBHOTO TepeTeKa-
Hus (opM MaTEpUU MEXKAY YPOBHSIMM, KOHIIEHTpa1us (hopmbl MaTepuun G
Ha 3()MPHOM YpOBHE CTAHOBUTCS BO MHOI'O pa3 00JIbllle HOPMbI 1, KaK
cliefCcTBUE, BOZHUKAET 00paTHOe MmepeTeKaHue no KaHajiaM Matepuun G
¢ 3¢upHoro ypoBHsa Ha ¢usudeckuii. [1pu 3ToM neperekaHuu 3(pUpHbIE
ctpykTypbl mosiekyn JIHK nposgBasgioTcs (mpoeuupyroTcs) Ha pu3ndec-
KOM YPOBHE, UYTO CO3/IAET OJ1aroNpUusTHBIE YCIOBUS IJ11 BOCCTAHOBJICHUS
noJjiHoi cTpyktypbl MoJiekyl JIHK Ha ¢pusnueckom ypoBHe. Korna cuctema
MPUXOIUT K COCTOSTHUIO paBHOBECHS, Ha (PU3NYECKOM YPOBHE OCTAIOTCS
nBe ycroiiuubbie MojieKyiabl JIHK ¢ 6aiaHCHBIMM KaHalaMU MeX1y pu-
3UYECKUM U 3(PUPHBIM YpOBHSIMU. [ToHMMaHKE 3TOro Mmpoliecca O4eHb
BaXKHO [17151 IPOHUKHOBEHMSI B TaiiHYy XKU3HU HA 3emie. bosiee moapoOHO 3TOT
MEXaHMW3M PacCCMOTPUM HECKOJIBKO TTO3Xe, Ha MPUMEpPE AeIEeHUS KJIETKU.
A ceityac, BepHEMCS K 3TallaM BO3BHUKHOBEHUS XU3HMU. ..

Bupyc ¢ HEKOTOpBIMU OCOOEHHOCTSIMU SIBJISIETCS MEPBbIM MPOCTEM-
MM >KMBBIM Opranu3MoM. Kak yxe roBOpuIoch, BUPYC MPEICTaBIISIET COOOM
moutekyny PHK, okpyX€HHyto 6eJIKoBoii 0007104KOii. bekoBasi 060Ji0uka
Bupyca otaensiet mojekyay PHK oT BHemHel cpenbl, cMsryaet BO3Aeii-
CTBME Ha HEE€ BHEITHMX (DAKTOPOB U CO3AAET MAKCUMAJIbHYIO YCTOMUUBOCTb.
DTa 0000YKa 3aMEISIET IBUKEHUE yepe3 ce0s1 OpraHnyeCKrX U Heopra-
HUYECKUX MOJIeKYJ, Oi1arogapst ueMmy, BOKpyr moJjiekyiabl PHK co3gaércs
CBOI «<MUKpOKJIMMaT». benkoBast 060Ji0uKa BUpyca SBISIETCS TPOooOpa3zomM
KJIETOYHOI MeMOpaHbl. B xone nanbHeiilei 2BOJIOLMN MO BO3IEHCTBU-
€M U3JIy4eHUI, TeMIlepaTyphl, 1aBICHUS, aKTUBHBIX XUMUYECKUX BEILIECTB
BO3HUKAJIW Pa3IMYHbIE U3BMEHEHMSI, MyTalluu CTPYKTYpbl MoJieKyibl PHK.
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NU3mensmuch e€ cBoiicTBa, CTeNeHb BIMSHUS Ha MUKPOIPOCTPAHCTBO
1 Ha OKpY:Karolylo cpeny. Jlajeko He Bce M3BMEHEHUST ObUTN TTOJIOKUTETb-
HBIMU: 113 O€CUYMCIIEHHOTO KOJTMYEeCTBa MyTalllii TOJILKO OJHA MOIJIa CTaTh
noJyioxkuTenbHoi. Ho, 61aromapst UMEHHO 3TUM TTOJIOXKUTETbHBIM U3MEHE -
HUSM, KOTOPBIE CO BpeMEHEM HaKaIlJIMBaJIMCh, CO3IaBAJINCh HOBbIE Kaye-
CTBa, U3MeHsIIach 000104Ka, okpyxatouass Mmojaekyiny PHK. ITossieHue
HECKOJIBKMX CJI0EB 000JI0OYKHU cO31aBaio 00jIee YCTOMYMBYIO CpeIy BOKPYT
monekyiabl PHK. M3MeHeHre BHELIHUX YCJIOBUM BCE MEHBIIE U MEHbILIE
BJIMSIJIO HA COCTaB M COCTOSIHME BHYTpeHHe! cpenbl ooonouku. I[lossie-
HUE XUPOBOTO CJI0S1, 3alUINEHHOTO, KaK OpPOHEN, OEJTIKOBBIMU CIOSIMU,
Bokpyr mosiekyiabl PHK, a mo3xe u JIHK, cBe1o K MUHUMYMY BIUSTHUE
BHelIHel cpenbl. M ToJIbKO pe3kue e€ n3MeHeHUsl, KOTOphIe pa3pylLiain
000JI0YKY, MOIJIM TIOBJIUSITh Ha €€ BHYTPEHHIOIO Cpey. DTO CBSI3aHO C TEM,
YTO XUPOBasI IMPOCI0iKa 000JI04KM, obagawoLias ruipoPoOHbIMHU, T. €.
BOJOOTTAJIKMBAIOIIMMHU CBOMCTBAMU CBejla K MUHUMYMY LIMPKYJISILIMIO BE-
ILIECTB, @ BHYTPEHHSS cpelia Mpruoodpena YCTOMIMBOCTh U OTHOCUTENIHLHYIO
HE3aBUCHUMOCTh OT BHelIHel cpenbl. C 3TOro MOMEHTa pa3BUTHUS KU3HU,
MbI MOXEM TOBOPUTH O BOBHMKHOBEHMHU NMPaKJIeTKH. JlabHeiias 3Boo-
LIYST, KaK CJEACTBME XaOTUYHBIX U CIIyJalfHbIX MyTallMii, MpuUBeJia K BO3-
HUKHOBEHUIO TIEPBBIX OHOKJIETOYHbIX OpraHu3MoB. HekoTophbie U3 3TUX
MPOCTENIINX OTHOKJIETOYHBIX OpraHM3MOB ObIJTM Ha KPEMHUEBOI OCHOBE.
Ho opranu3mbl Ha yriaepogHOil OCHOBE OYEHb OBICTPO MX BBITECHUJIN.
CTpyKTypHO He TMOKME U OYEeHb HEXXHBIC KpEMHMEBbIE OPraHNU3MBbl, KO-
TOpbIE HE YCIIeBAJIU MOACTPANuBaAThCS K OBICTPBIM U3MEHEHUSIM BHEIITHEN
cpenbl, TIOCTENEHHO UCYE3IIN.

JIrobast cucrtema CTpeMUTCS K COCTOSIHUIO MaKCUMaJIbHOM YCTOM -
YUBOCTU M paBHOBeCUIO. BausiHie BHelIHel cpeabl Ha TTepBble OMHOKIIE-
TOYHBIE OPTaHU3MBbI TPUBOAMIIO K YACTUYHOMY MX pa3pylIeHUIO, TTOTepe
YacTU OpPraHUYECKUX BEIIECTB, HAXOMSAIINXCS BHYTPU KIJIETOYHBIX 000-
JIOUEK M K TTOBPEXKICHUIO CAMUX KJIETOYHBIX 000104eK. TOTbKO cucTema,
KOTOpas MoIJIa caMa BO3BpalllaThCsl K YCTOMYMBOCTH, BOCCTAHABJINBATh
CBOIO CTPYKTYPY, MOIJIa COXPAaHUTbLCS M TIPOA0JKATh 3BOJIIOLIMIO. 71 3TO-
ro ObLJIO HEOOXOAUMO BOCIIOJIHEHUE MOTepb. [1epBOOBITHBIN OKeaH CO-
JiepKal el o4eHb Majo OpraHNUYECKMX BEIIECTB U IMEPBBIM OJTHOKJIETOY -
HBIM OpraHM3MaM ObLIIO BEChMa CIOXKHO «BBIJIOBUTH» B OKPYXKaloIIeii BOIE
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OpraHM4YecKue BelllecTBa, KOTOpble HEOOXOAUMBbI IS BOCCTAHOBJICHUSI
UX LIeJIOCTHOCTU. BcmOMHMM, Mpu KaKuX YCIOBUSIX U3 HEOpPraHUYEeCKUX
MOJIEKYJI YIJIepoaa, KUCI0po/a, a30Ta, BOAOPOIA 1 IPYTMX BO3HUKAIOT Op-
raHuuyeckue coeiuHeHusl... [Iponcxonur 3To, Korma HachllEHHYIO Heopra-
HUYECKMMMU MOJIEKYJIaM1 Y aTOMaMU BOAY MTPOHU3BIBAIOT 3JIEKTPUUECKUE
paspsiabl BOZHUKAIOIIME, KaK pe3yabTaT nmepernaaa cTaTU4eCKOoro 3J1eK-
TpUUYECTBA MEXKAY aTMOC(hEpOii U MOBEPXHOCThIO. DIEKTPUIECKUE pa3psi-
JIbl UICKPUBJISIIOT MUKPOKOCMOC, UTO U CO3AAET YCAOBUS JJI COSAUHEHUS
aTOMOB YIJIepo/a B LIEMOUYKU — OpraHMYeCcKre MOJIeKYbl. Takum oOpa3om,
4TO0BbI BOBHMK CHHTE3 OPraHM4eCKHX MOJEeKYd, He00X0UMO H3MeHeHHe
MEPHOCTH MHKPOKOCMOCA HA HEKOTOPYIO BEJIUYHHY:

AL =0,020203236...

M 4T0OBI TIepBBIE OMHOKIETOUHBIE OPraHU3Mbl MOTJIM BOCCTaHaB-
JIUBaTh U COXPaHSITh CBOIO CTPYKTYPY, HEOOXOAMM CHHTE3 MPOCTEHIIHUX
OPraHMYeCcKMX COeIUHEHHMId BHYTPH CAMHUX OJHOKJIETOYHbIX OPraHU3MOB.
Bo3HMKHOBEHHE CMHTE3a OpraHUYeCKUX MOJIEKYJ U3 HEOPraHU4YECKUX
BO3MOXHO MpPU U3MEHEHUU MEPHOCTU MUKPOKOCMOCA Ha BEJIUUMHY AA.
Hukakoit npocTeitumii (M gaxe CI0XHbIN!) XKMBOI OpraHu3M Co3aaThb
BJIEKTPUYECKUI pa3psi MOA00HbIN aTMOchepHOMY He B cocTosHun. B xone
3BOJIOLUM Y MPOCTEHIINX OMHOKIETOUHBIX OPraHN3MOB BO3ZHUK TTPOME-
>KYTOUYHBI BApUaHT, JalOIIUil HEOOXOAUMYIO BETUYUHY AA.

BcnoMHuM, 4TO Kaxaasi MoJieKyjaa, aTOM BIIUSIET, UCKPUBJSET
CBOI MUKPOKOCMOC Ha Ty UJIU UHYIO BeJIUYMHY. MaKcUMalbHOE BIMSI-
HUE Ha MUKPOKOCMOC OKa3bIBalOT OpraHuYeckue Mojekybl. bobiinie
opranunyeckue Mojekyibl, Takue, Kak JIHK 1 PHK oka3biBaloT Takoe
BJIMSTHUE HAa MUKPOKOCMOC, TIPU KOTOPOM MPOUCXOIUT HE CUHTE3, a pac-
naj NpoOCTbIX OPraHMYeCKUX MOJIeKY.1. JIJ1st cuHTe3a OpraHM4YeCKUX MOJICKYJT
13 HEOPraHMYECKUX HEOOXOIMMO U3MEHEHEe MEPHOCTU MUKPOKOCMOCcA
Ha BEJIUUMHY:

0 <AL<0,020203236...

Takoe BIMsIHME HA MUKPOKOCMOC OKa3bIBAIOT CPeIHEe BeIMUNHbI
opraHmyeckue MoJieKysabl. Kazanochk Obl, BCE O4E€HB MPOCTO... B omHOKIIE-
TOYHBIX OpraHu3Max JOJKHBI ObITh MOJIEKYJIbI, IPUMEPHO, Ha TTOPSII0K
MeHble mosiekyn JIHK u PHK, u npo6aemMa yxxe pemiena... Ho, He BcE Tak
npocto. Kaxmast MojiekyJia u3MeHsieT MUKPOKOCMOC BOKPYT ce0s1, HO 3TO
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U3MEHEeHUe TIPOoaoJIKaeT ObITh HEM3MEHHBIM 10 TeX MOp, MOKa COXpPaHsSIeTCsI
LIEJIOCTHOCTb CaMOii MOJIEKYJIbl. J1J1s1 TOro 4ToOBI BO3HMK CUHTE3 OpraHu-
YECKUX MOJIEKYJI, I0JBKHO BOSHUKHYTb K0JieOaHne MepHOCTH MUKPOKOCMOCA
C AMILTUTYNOIA:

0<AAL<L0,010101618...

Konebanust MepHOCTH MUKPOKOCMOCA AOJIKHBI ObITh, TTO KpaliHeii
Mepe, epHOINYeCKMMHU, YTOObI BO3HUKIN HOPMaJIbHbIE YCIOBUS JIsI CUH -
Te3a OpraHMYeCKUX MOJIeKY. 1151 9TOro J0KHbBI ObITh MOJIEKYJIbI, KOTO-
pble Obl UBMEHSUIMCH NPH He3HAYUTEIbHbIX H3MEHEHUAX BHEIIHEH cpeabl U
BbI3bIBAJIM BHYTPH OTHOKJIETOYHBIX OPraHU3MOB HYKHbIE KOJIeOaHNS MEPHOCTH
MHKPOKOCMOCA. DTU BO3[EICTBYS BHEIIIHE! cpeabl (M3JIydeHMs ) He 10JI-
>KHBI B TO XK€ CaMO€ BpeMsI pa3pyllaTh CaMU OJHOKJIETOYHbIE OPraHU3MBI,
HO JOJIXKHBI CBOOOIHO MOIMaaaTh BHYTpb UX MeMOpaH. OTBeuarline BceM
9TUM TPEOOBAHUSIM BHEIIHUMU (paKTOpaMU SIBJISIIOTCS cJ1aOble TEIJIOBbIE
u ontuyeckue uznydyeHust CojiHia, B TO BpeMsl, KaK Apyrasi 4acTh COJTHEY -
HOI paauanuu ajsi OpraHUYECKUX COeAUHEHUIA U OpraHu3MoB (pEeHTre-
HOBCKO€ M TaMMa-U3JTydeHUs1) SIBJsieTcs paspyiiatoieii. 1 BHOBb criace-
HUe B BoJe... Bona okeaHa norioiaetT peHTTeHOBCKOE U raMMa-U3JTy4eH st
Y MPOIMYCKAeT TeTIOBOE U onTuyeckoe uanydeHus: CoHIa, KOTOpbIe TaKXkKe
CBOOOIHO MOTYT TPOHUKHYTh B OMHOKJIETOYHbIE OpraHu3Mbl. Takum 00-
pa3oM, ISl TOro, YTOObI BO3HUK BHYTPUKJIETOUHBIN CUHTE3 OpraHUYeCKUX
COEIMHEHU A, HEOOXOAUMBI CJIEAYIOIINE YCIOBUS:

a) HaJlMuue BHYTPU OJHOKJIETOUHBIX OPraHM3MOB OPTaHUYECKUX
MOJIEKYJI, KOTOPbI€ JIETKO U3MEHSIOT CBOIO CTPYKTYPY B HEKOTOPBIX Mpe-
Jejax Mpyv U3MEHEHUU BHEITHUX (paKTOPOB, YTO MPUBOIUT K KOJIEOAHUIO
MEPHOCTU MUKPOKOCMOCA B IMarna3oHe:

0<AAL<0,010101618...

0) HaTM4YMe BHEIIHUX (PAKTOPOB, KOTOPLIE MOTYT BbI3bIBATh HYX-
HbI€ UBMEHEHUS CTPYKTYPhI 9TUX MOJIEKYJI, HE pa3pyliiasi MOJEKYJbl, Kak
U caMM OJHOKJIETOYHbIE OPTaHU3MBI (C1a0ble TEIIOBbIE U ONTUUYECKUE
nznyyeHus CojiHLA).

B xoze aBosoLIMY BO3HUKJIIA HY>KHASI 11 9TOTO MOJIEKyJla — MoJie-
KyJa xjopoduana. Monexkynsl xJopoduiia, NOoronas 4acTb ONTUYECKOTO
U TEMJIO0BOIO U3JyYeHUs, U3MEHSIIOT CBOIO CTPYKTYPY, CO3/1aBasi HOBbIC
COEIMHEHMSI, B CBOIO OUepe/ib OUeHb HEYCTOMUYMBBIE, MTPUUYEM TMOIIOIICHUE
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MMPOMCXOAUT MTOPLIMSIMU, TaK Ha3bIBa€MbIMU, (POTOHAMU. DTU COCTUHEHUS
pacrnanaloTcs, Kak TOJbKO TMpeKpalaeTcs AeiCcTBUEe TeIJIOBOrO U ONTH-
YECKOTI0 M3JTydeHUs, U UMEHHO 3TO BBI3BIBAET HYKHbIC KOJICOAHUST Mep-
HOCTU MUKPOKOCMOCA, KOTOpPbIE TaK HEOOXOAMMBI 111 BOSBHUKHOBEHUS
Mpoliecca CUHTe3a BHYTPU OJHOKJIETOYHBIX opraHu3moB. [Tormomas ¢o-
TOHBI COJTHEUHOTO U3JIy4eHUsI, MOJIeKYJIa XJI0po(duiia BhI3bIBAaeT KoJjieba-
HUSI MEPHOCTU MUKPOKOCMOCA. DTO CBA3aHO C TEM, UTO, ITPH ITOIIONIEe-
HUM (POTOHOB aTOMaMU MOJIEKYJIBI XJI0poduLIa, 3J1eKTPOHBI MIEPEXOIAT
Ha npyrue opouTsl. [Tpy 3ToM Ha BO3HUKIIINE 3JEKTPOHHBIEC CBI3M MOJIE-
KyJa xiaopodwuia npucoeanuset rpynnsl OH u H, yTo npuBomuT K Kose-
0aHMIO MOJIEKYJISIPHOTO Beca M, KaK CJIeICTBIE, K KOJeOaHUI0 MEPHOCTU
MUKPOKOCMOCA, YTO CO3AAET HEOOXOMUMBbIE YCJIOBUS JIJISI BOSHUKHOBEHUS
CMHTe3a OpraHuYecKux coearHeHuii. HakomaeHHbI MOTeHLIMal MoJie-
KyJa xJopoduiia TepsieT BO BpeMsl CUHTe3a 1 BO3BpalllaeTCsl B UCXOTHOE
0oJiee yCTOIYMBOE COCTOSIHME, TOTOBAs K HOBOMY IMOMIOILIEHNIO (P)OTOHOB.
CUHTEe3 MPOUCXOIUT C TOITIOIIEHUEM U3 OKpYKalolleit cpeibl YIIIEKUCIOrOo
rasa (CO;) u, Kak ToOOYHBIN MPOIYKT, BeIAenseTcs Kuciopon (0,). [Tpo-
HUCXOIUT, TaK Ha3bIBaeMblii, (OTOCHMHTE3, 3aTaIKy MeXaHU3Ma e CTBUS
KOTOPOTO MBI TOJILKO YTO paccMoTpenu. CiaenoBaTeabHO, MPOCTEHIIINE
OJIHOKJIETOYHBIE OPraHU3MBbI B XOJI€ 3BOJIIOLIMOHHOTO pa3BUTUs (Onaromgaps
MOJIEKYJIaM XJI0poduIIIa) MproOpe v CHOCOOHOCTD MOMIOLIAsI COTHEYHbBIN
CBET, CAMH CHHTE3HPOBATh OPraHMYecKHe CoeMHEHns, KOTOpble HEOOXOMu -
MBI JIJIs1 BOCCTAHOBJICHUS UX CTPYKTYPHI U KU3HU. KpoMe Toro, cuHTe31-
pys1 M HaKarnjauBas OpraHMYeCcKoe BEIIeCTBO BHYTPU ceOs1, MpOoCTeilme
OIHOKJIETOYHBIC OPraHU3Mbl 00eCTIeUBaIN 3TUM HYKHOE KOJIMUYECTBO
OpraHMYeCKUX MOJIEKYJ IS Mpoliecca AyoJupoBanus — aenenus. TouHee,
3TO MPOUCXOANJIO, KOTJa B OMHOKJIETOYHOM OpTraHM3Me HaKaIlluBajaach
KpUTHYECKast IJIs HeTO Macca OpraHMYeCKMX MOJIEKYJI, KOTOpbIe, U3MEHSIS
MEPHOCTb MUKPOKOCMOCA BHYTPH KJIETKH, BHI3bIBAJIN €€ HEYCTOMUNBOCTD.
ITpu sTOM HauMHAIOCH O0OJiee aKTUBHOE TMepeTeKaHne MaTepuu ¢ (pusm-
YeCKOro Ha 3(bMpHbIil YPOBEHb, YTO M MPOBOLIMPOBAJIO HAYaI0 Mpoliecca
JIeJICHUST — IyOIMPOBaHMUS 3TOM KJIETKH.

YTto Xe Takoe JeleHHe KJIeTKH, Kak OHO nmpoucxoaut?! [laBaiiTe
MOMbITAEMCS Pa300paThCd MOHATH 3TOT MEXaHU3M, KOTOPbBI SIBIISIETCS
OCHOBOI1 BCcero xkuBoro. PaccMoTpuM mpoliecc aejieHUsI Ha IpuMepe
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He IPUMUTUBHOM, a CJI0XHOOpraHu3oBaHHOI Ki1eTku. Koraa KoHueH-
Tpanus OPraHMYecKHX BelleCcTB, BOBHUKINUX B KJIETKe, B pe3yabTate (hoTo-
CHHTEe3a WJIH NMOIJIOIEHHBIX KJIETKOH U3 BHEIIHEH cpeabl, CTAHOBUTCS KpH-
THYECKOIi, OHA TepsieT CBOI0 YCTOWYMBOCTb M HAYMHAETCS MPOLECC JeJeHHS.
LleHTpHOIM KJIETKU PACXOASTCS IO MPOTHUBOITOIOXHBIM ITOII0CaM KJIETKU
U CTAaHOBSITCS LICHTPAMU, BOKPYT KOTOPBIX U TIPOUCXOIUT MTPOLIECC ASISHUSI
(cM. Puc. 18). benkoBble HUTU MOATATUBAIOT K LIEHTPUOJISIM XPOMOCOMBbI
U3 cTaporo siapa KieTku (cMm. Puc. 19), 1 aT0 sgBseTcs HayanoM (popMUpo-
BaHUsI IBYX HOBBIX KJI€TOK. BHauasie HOBbIE siipa comepKaT MOJOBUHHBIM
HaboOp HEOOXOIUMBIX XPOMOCOM, TTIOATOMY JIBa KaHajia UMM CO3[laBaeMbIX
MpaKTUYECKM S3KBUBAJICHTHBI KaHAJTY sIApa 10 Havasa aejieHus. MepHOCThb
MMKPOKOCMOCA KJIETKHY TTOUYTU HE UBMEHSIETCSI, M COXpaHSIETCsI OalaHC T10-
TOKOB MeX1y (hU3NUEeCKUM U 3(UPHBIM YPOBHSIMU KJIETKU. YPOBHU CO-
obO1IalIuXcs cocynoB onuHakoBbl (cMm. Puc. 19). Kaxnaas xpomocoma
B TaKUX siApax U3 HAKOIUIEHHBIX B KJIETKE OpraHMYeCKUX BEIIECTB HAUM -
HaeT BOCCO3/aBaTh CBOETO 3epKaJbHOIO IBOMHMUKA, YTO SIBJISIETCS €CTe-
CTBEHHBIM CTPEMJICHUEM JIIOOOI CUCTEMBI K COCTOSTHUIO MaKCUMAaJIbHOM
yctoituuBocTu. [Tpu 3aBeplilieHUM 3TOro Mpolecca, BHyTPU OTHOM KIETKU
00pa3yroTcs ABa Sapa, KaxXI0e U3 KOTOPbIX MMeeT KaHall, 10 KOTOPhIM Ma-
Tepusl IepeTeKaeT Ha 2(UpHBI ypoBeHb. [IBa siapa B T0KaJIbHOM 00bEME
KJIETKM CO3[aI0T TaKOE MUCKPUBJICHNE MUKPOKOCMOCA, IMPU KOTOPOM Ca-
Ma KJIeTKa CTaHOBMUTCSI HEYCTOMUYMBOI, 1 0Opa3ylollne eé OpraHu4ecKue
BellleCTBAa CaMU HAaYMHAIOT paclaaaThCs, U MaTepuu, UxX odpasymoliue,
HauYMHAIOT NepeTeKaTh Ha 3¢UpHBIA ypoBeHb (cM. Puc. 20). ITpu aToM Ko-
JIMYECTBO MaTepuu, epeTeKaroleit ¢ pu3nyeckoro ypoBHs Ha 2(pUpHBIii
3HAUUTEILHO OOJIbIIIE KOJUUECTBA MaTepPUHU MePETEKaIIEro ¢ 3(hMPHOro
ypoBHs Ha pusnueckuii (cM. Puc. 20 — ypoBHU COOOILIAIONINXCS COCYIOB).
ITo Mepe pacnaga pu3nyeckoit KJIeTK, Ha 3(PMPHOM YpPOBHE CO3IaI0OTCSI
JBa 3(MPHBIX TeJa KJETKH ITOTOMY, UTO KaxkK/JI0e SAPO CO3JAAET TOXK/Ie-
CTBEHHOE MCKPHUBJIEHE MUKPOKOCMOCA 1 Ha 3(pupHOM ypoBHe (cM. Puc. 21).
ITpu aToM KosmuecTBO MaTepuu G, B YaCTHOCTH, TIepeTeKarolleil Ha 3pup-
HbIl ypOBEHb, CTAHOBUTCS U30BITOYHBIM Ha 3TOM YpoBHE (cM. Puc.21 —
cooOmatomuecsd cocynbl). Korma 3aBepuraercsa pacnan crapoii pusuyde-
CKOM KJIETKM, BMECTO He€ OCTalOTCSI COCTABJSIOIINE €€ OpraHu4YecKue
MOJIEKYJIbI, T.€. OPTaHUYECKOE BEIIECTBO — CTPOUTEIbHbINA MaTepua s
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Puc. 18
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Puc. 19

69



Huxkonaii Jlesawos. Ilocaednee oopawenue k Yenoseuecmay

Puc. 20
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Puc. 21
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CO3M1aHMSI HOBBIX KJIETOK. A KaK TOJIbKO MpeKpallaeTcsi MHTEHCUBHOE Te-
peTreKkaHue MaTepuii ¢ GpU3MYECKOro ypoBHS Ha 3(pUPHBIM, U30BITOK Ma-
tepuu G U3 IBYX C(pOpMUPOBABIIMXCS I(UPHBIX TE KJIETKHU MO TEM Ke
KaHaJlaM HauMHaeT nepeTekaThb ¢ 3(UPHOro YPOBHS Ha (pu3MUYECKUil U co-
3Ma€T MPOEKIIMIO d(PUPHOI KJIETKM Ha (pr3ndeckom ypoBHe (cM. Puc.21a).
ITpu 3TOM B 30HaX MPOEKIIUiA HA (PU3UIECKOM YPOBHE CO31AETCS OO -
HUTEJIbHOE UCKPUBJIEHUME MUKPOKOCMOCA, T. €. CO3IaI0TCS YCAOBUS s
CMHTE3a MOJIEKYJI U3 MacChl OpTraHMYECKOTO BellleCTBa, HAKOMJIEHHOTO
B KJIETKE Mepe AeJeHMeM M BOZHMKILIETO MPU pacriajae CTapoil KJIeTKH,
U pacmojIOXEeHUsI €ro B MopsiaKe, 3aJaHHOM 3(UPHBIMU TeJlaMU KJIETOK
(cm. Puc.22). AHanorom 3Tomy Ipolieccy, K TOMY Xe, OUeHb OJIM3KUM,
SIBJISIETCS] HAMATHHYMBAHHUE M pacnpene/ieHne Mo CHJIOBbIM JHHUSIM MATHHUT-
HOro MoJjisAi MeTaJuIm4ecKoii mpum. [1pu 3aBepliieHUN cUHTe3a, 00pa3yloTCs
JIB€ COBEPILUEHHO HOBbIE KJIETKM M0 00pa3y U Nogo0MI0 CTapoii ¢ 6anaHc-
HBIM TIepeTeKaHeM MaTepuii MexX1y (pU3N4ecKuM 1 3(pUPHBIM YPOBHIMU
kaeTku (cMm. Puc. 23).

A Tenepb, BEpHEMCSI BHOBb K OMHOKJIETOYHBIM pacTeHusIM. Bos-
HUKIIIME B pe3yJibTaTe IeJeHUs 1Be HOBbIE KJIETKH HAYMHAIOT MOCPEICTBOM
(boTocuHTE3a HAKaIMBaTh OPraHUYECKOE BEIlECTBO BHYTPU cebsl, a Ipu
JOCTUXKEHUU KPUTUUIECKOM MacChl 3TOr0 BElleCTBA, BO3HUMKAET HEYCTOM-
YUBOCTh JAHHBIX KJIETOK, U OHU CaMM HAaYMHAIOT AeNUThCs. Tak MmosiB-
JISIIOTCS YeThIpe TOXIECTBEHHbIE KJIETKM, KOTOPbIe TaKXKe NENsITCS Mpu
HaKOTIJIECHUM OPTaHUYECKHUX BEIIECTB, 3aTeM YK€ BOCEMb, 1I€CTHAALIATh,
TPUALATH ABE, IIECTHACCIT YeThIpe U T.A. B pe3yabrare 3TOro, Havasucs
POCT KOJIMYECTBA OMHOKJIECTOYHBIX OPIraHM3MOB B T€OMETPUUYECKOI TIPO-
rpeccun. OpraHu3Mbl, CHHTE3UPYIOIIMEe MOCPEACTBOM (hOTOCUHTE3A Op-
raHM4YeCcKoe BEIeCTBO, OyleM B JalbHelillIeM Ha3bIBaTh PACTUTEIbHBIMH
OpraHu3MamH.

CkopocTb pocTa KOJIHYECTBA MPOCTEHIINX PACTUTEIbHBIX OTHOKJIE-
TOYHBIX OPraHU3MOB — (DUTOMJAHKTOHA, ONpeaeaseTcsa 0H0J0TrHIYeCKUM
KIII (ko3 duiimeHT nojae3Horo acicreus). JIpyrumu cjioBaMu, OH OI-
peaensieT, Kakas 4acTh NaJAaI0NIero COJJHEYHOr0 CBETa HA eMHMILY MOoBep-
XHOCTH MOIJIOIIAETCSA ¥ UCIOIb3YeTCs ISl CHHTE3a OPraHNYeCKHX BellecTB.
V ¢purorutankrona ononorndyeckuii KITJ coctasnsieT mopsinka 2—3%. s
(boTocuHTE3a HEOOXOAUM COJTHEUHBIN CBET, MPOHUKAIOIIUI Ha TTyOUHY
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Puc. 22
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Puc. 23
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He OoJiee cTa METPOB, MOITOMY (DUTOIIAHKTOH aKTUBHO pa3BUBAETCS
OKOJIO CaMOIi TOBEPXHOCTU OKeaHa, IMOCTEeIIeHHO CO3/aBasi CIUIOIIHOMK
KoBEp. KonnuecTBo (hUTOMIAHKTOHA POCIIO, a Magalollnii Ha eIUHULLY
MOBEPXHOCTU OKeaHa B €AMHUILY BpEMEHU COJTHEUYHBI CBET OcTaBajcs
MO0 MOLIHOCTY MPaKTUYeCK HEM3MEHHBIM. /IBUXKeHME MOBEPXHOCTHBIX
BOJI OKe€aHa MPUBOAUIO K TOMY, UTO 4YacTh (PUTOIJAHKTOHA ToIaaaia
Ha TJyOMHY, KyJla COJHEYHBbI CBET UM He J0CTaBajJ COBCEM WJIU €ro
OBLJIO HEIOCTATOUHO AJis 00ecTieYeHUsl XKU3HEAeSATEAbHOCTU 3TUX O -
HOKJIETOYHBIX pacTeHUIi. OHM HEe MOIJIM CaMU JIBMUTaThCsl U 3aBUCEIU
OT BOJIM BOJIH. bosbias yacTh (UTOIIAaHKTOHA, MOMAaBIIEro B TaKUe
ycaoBus ru6io, odpasysi mpu CBOEM pacrajae Maccy OpraHMYecKuX Be-
mecTB. Ho HeKoTopble U3 HUX, KOTOPbIE CMOIJIM MPUCIIOCOOUTHLCS, CTa-
JIU He CUHTE3UPOBaTh, a MOIJIONIATh YXXKe UMEIOIIMECs] B OKpYyKarollei
X MOPCKOIi BOJie¢ OpraHUYeCKKUE COeAUMHEHMsI, BO3HUKIIINE TIpU rubeaun
JIPYTYX, UM MOA0OHBIX opraHn3MoB. Koraa xe 3Tu opraHu3Mbl Ionaaaimu
Ha CBET, OHM BHOBb HAUMHAJIM CAMU CMHTE3UPOBATh OPraHMYECKOE Be-
mecTBo. Takue opraHM3Mbl COXpaHUJIMCh U 10 Halux aHeit. Haubonee
MU3BECTHBIM MPEACTaBUTEIEM 3TUX OMHOKJIETOYHBIX OPTaHU3MOB C ABOIi -
HBIMM CBOICTBaMU sIBJIsieTCsl DBIieHa 3e1éHas (cMm. Puc. 24).

YacTb mMogoOHBIX OPTAaHU3MOB BCE PEXE U PEXe MOIJIM T0MNaaaTh
Ha cBeT. CBOICTBA CUHTE3UMPOBATh OPraHUUECKOEe BEIIeCTBO CO BpeMe-
HEM y HUX aTpo(pUpPOBaAIOCh, U OHU CTAJU TOJBKO MOTPEOUTENSIMHU YKE
CO3IaHHOM IPYTMMU OJHOKJIETOYHBIMU PACTUTEIbHBIMU OpTaHU3Ma-
MU OMoMacchl. Tak BO3HUKJIO IBA OCHOBHBIX THIIA JKUBBIX OPraHU3MOB —
pacTuTeIbHbIE U JKUBOTHBIE... KaxKabIii OMHOKJIETOUHBII OpraH13M ObLT 3a-
BUCHUM OT Cy4yaiiHOCTe! B MoBeIeHUM oKpyxXatoleii cpeanl. [Ipucnocad-
JIMBASICh K HEll, OMHOKJIETOUHbIE OPTaHU3MBbI IPUOOpPEIN B 00pPHOE 3a BbI-
>)KMBaHHE HOBbIE KauyeCTBA — OTPOCTKM KJIETOYHOI MeMOpaHbl — YCUKM,
KOTOpbI€ MMO3BOJISLIM UM JBUTAaThCs B 3TOM cpene. B Kakoii-To MOMEHT
3BOJIIOLIMYA HECKOJIBKO OMHOKJIETOUHBIX PACTEHMI CILIEIUCh MEXAY COOO0iM
CBOMMMU YCUKaMU, B TO BpeMsl KaK CBOOOIHbIE YCUKU, CBOUMU MEPUOAU-
YeCKMMU CUHXPOHHBIMM COKpAIllEeHUSIMU, TIPUBOAWIN B IBUKEHIE BECh
KoMoueK. HamisigHbIM npencTtaBuTeieM MoA0OHBIX OPraHU3MOB SIBJISIETCSI
BOJIbBOKC (cM. Puc. 25).

76



Thaea 2. Bo3nuknoeenue ycusnu Ha 3emae

Puc. 24

77



Huxkonaii Jlesawos. Ilocaednee oopawenue k Yenoseuecmay

Puc. 25

78




[haea 2. Bo3nuknoeenue xcuznu Ha 3emae

B xone nanbHeiilero pa3BuTus MOAOOHBIX KOHIJIOMEPATOB OJHO-
KJIETOYHBIX paCcTeHMIi, OHU HE TOJBKO CTaIM CIUIeTaThCsl MeXAy CO0O0i,
HO M CpacTaThCsl B OAHO liejioe. Takoii cpocuiniicss CBOMMU MeMOpaHaMU
KOHIJIOMEpaT OJHOKJIETOYHBIX OPraHM3MOB ObLI Topa3ao 00jiee yCTOHYUB
K CJIyYaifHOCTSIM BHEILIHE! Cpelibl ¥ CTaJl CISAYIOIIMM 11aroM B 9BOJIIOLIMU
>ku3HU. Kiletku, momnasiiyve BHyTpb 3TOT0 KOHIJIOMepaTa, ObLIM OKPYKEHbI
CO BCEX CTOPOH APYIrMMU KJIETKaMU, U IefiCTBME BHEIIIHE! cpebl Ha HUX
CBOIMJIOCH MIPAKTUUECKHU K HYII0. B TO BpeMsl Kak KJI€TKM MOBEPXHOCT-
HOTO CJI051 MO-TIPEeXKHEMY MOIBEpPrajiuch IeMCTBUIO OKpYKalollleil cpebl.
DTO NPUBEJIO K TOMY, YTO B XOJI€ SBOIIOLIMY Pa3HbIe KJIETKU KOHIJIOMepaTa
CTaJIu BBIMOJIHATH U pa3Hbie pyHKIMU. M, Kak ciencTsue, ctaau mpuoope-
TaTh pa3Hble (POPMbBI U CTPOCHUE. DTU pa3nnuusl (PyHKIIUI CTAaHOBUIUCH
BCE pe3ue U pe3ue, U BO3HUKIIA, TaK Ha3biBacMasi, audgepennuanmys ¢hopmbl
1 (hyHKIMIA KJIETOK OJHOT0 KOHIJIOMEpaTa, KOTopasi, B CBOIO OYepeib, Orpe-
JieNsiach MOTPEOHOCTSIMU KOHKPETHOTO KOHIJIOMEpPAaTa — MHOTOKJIETOYHOTO
opranu3ma. C 3TanaMu 3BOJIOLIMOHHOTO Pa3BUTUSI MHOTOKJIETOYHBIX Op-
TraHU3MOB Bbl MOXETE O3HAKOMUTHLCS B 3BOJIIOLIMOHHOM Ononorun. Cocpe-
JOTOYMM BHMMaHME Ha KQYeCTBEHHbBIX OTIMYUSIX PA3HBIX TUIIOB KJIETOK
OJIHOTO MHOTOKJIETOYHOTO OpraHu3Ma...

K kxakum ke KaueCTBEHHbIM OTJIUYUSIM MPUBOAST pa3auums PyHK-
Ui 1 cTpoeHUs KieTok?! A BOT, K KakuM... [Ipexae Bcero, uaMeHsieTcst
HWCKPUBJIEHUE TIPOCTPAHCTBA BHYTPU KJIETKU, €€ MUKPOKOCMOCA, a 3TO
MPUBOAUT K TOMY, UTO LIEJbIN psif 00J1ee CA0XKHBIX OPraHUUECKMX MOJIEKYJT
HayMHAIOT pacnaaaThbCsl B TAKUX KjeTKax. VICKpuBIeHNEe IpOCTpaHCTBa
JNOCTUTAET YK€ U acTPpaJIbHOTO YpOBHSI. MaTepuun HauUMHAIOT MepeTeKaTh
10 BO3HUKAIOILIEMY KaHaJly Ha acTpaJibHbIA YPOBEHb, IIe U HAaUMHaeT (Pop-
MUpPOBAThCsI, TAK Ha3bIBAEMOE, aCTPAJIbHOE TeJIO KJIETKH, KOTOPOE SIBJISI-
eTCs TOUHOM Konueii 3pupHoro teja KiaeTku (cMm. Puc. 26). ActpanbHoe
TeJ0 HauMHaeT (h)OpMUPOBATLCS U3 TOM XKe MaTepUU, UTO U 3(pUpHOE TeJIO
KJIeTKU — U3 MaTepuu G. Bo3HMKaeT HIKHeacTpaabHOe Telo KIeTKu. [laib-
Heilllee n3MeHeHre PYHKIMIA U CTPOSHUsI KIETOK MPUBOAAT K TOMY,
YTO HUKHEACTPATbHOE TEJIO KJIeTKU UCKPUBJISIET MUKPOIIPOCTPAHCTBO
acTpaJIbHOTO IJIaHA Ha HEKOTOPYIO BEIMYMHY AA' 1 KOIJa 3Ta BeIMYMHA
CTaHOBUTCS OJIU3KOI:

A)'>=-2x0,020203236...
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[haea 2. Bo3nuknoeenue xcuznu Ha 3emae

Bo3HukaeT Takoe BTOpMUHOE UCKPUBJIEHUE TIPOCTPAHCTBA, MPU
KOTOPOM Hcue3aeT BTOPOii KaueCTBEHHBII Moadapbep MexXay (U3NIeCKOM
U acTpaibHOI cepamu riaHeThl. M Mo oTKphIBIIEMYCSI IPOXOLY Uyepe3
9TOT Oapbep IO KaHaly KJIETKM HaUuMHAIOT NepeTeKaTh yXe ABe (pOopMbI
matepuu — G u F, U3 KoTopbiXx hopMuUpyeTCS MOJHOE aACTPAJIbHOE TEI0
KaeTku (cM. Puc.27). I1pu 3TOM U3MeEHsIeTCS CKOPOCTh LIMPKYJISILIMUA Ma-
TepUil MEeXIy STUMU YPOBHSIMU, a TAKXKE KOJIUUECTBO €€, KOTOpOe LI1p-
KYyJUpYyeT MeXAY HUMU. DTO CO3a€T Y KJIIETKM HOBbIE KaueCTBa, CBOMCTBA
1 BO3MOXXHOCTHM Ha APYTroM KauyecTBEeHHOM ypoBHe. Cienylolee nusme-
HeHue (pU3nYecKoil CTPYKTYpPhI KJIETKHU, IMPU KOTOPOM BCSI CCTEMa TeJ
KJIETKU — (pusnueckoe, 3(PUPHOE U acCTpalbHOE — U3MEHSIIOT MEPHOCTD
MHUKPOKOCMOCA Ha BEIMUYMHY AL', TIpU KOTOPOIi BO3MOXKXHO BTOPUUYHOE
BBIPOXKIEHKE TPOCTPAHCTBA MUKPOKOCMOCa i TPEX (hOpM MaTepuii:

A)'3=-3x0,020203236...

ITpu 3TOM HcUe3aeT TpeTuii KaueCTBEHHbII Obapbep — MeXay (pu-
3UYECKOI U MepBOii MeHTaJbHOIi chepamu maaHeThl. [1o KieTouHOMY
KaHaJly MaTepuyd HAaUMHAIOT MepeTeKaTh Ha MepBblil MEHTabHbINI M1aH
u u3 Tpex popm matepuii: G, F, E nocienosatenbHO (hopMUpyeTCs epBoe
MEHTAJIbHOE TeJIO KiaeTKH (cM. Puc. 28).

B03M0KHOCTb CHHTE3a aCTPAJIbHOIO U EPBOr0 MEHTAJILHOTO TeJI CBSI-
3aHa ¢ U3MEeHEeHHeM MEPHOCTH MHKPOKOCMOCA KJIETKH U BbI3BAHO CTPYKTYp-
HBIMH €€ H3MEeHEeHHSIMH, I03TOMY B Xo71€e BOJIoNuHU A depeHmanus KJieToK
MHOT'OKJIETOYHBIX OPraHN3MOB MPOSIBJISIETCS HE TOJBKO B CTPYKTYPHBIX U (hyH-
KIIJMOHAJIbHBIX OTIMYUAX (PHU3HMYECKHX TeJl KJIETOK HO M B CHHTEe3€ Pa3HbIMHU
THIIAMH KJIETOK, KaK aCTPAJbHOI0, TAK M MIEPBOro MeHTaJbHOro Tel. Cienyer
TaK>Ke OTMETUTDb, YTO MUHUMAaJIbHOE UCKPUBJIEHUE TIPOCTPaHCTBA (PU3U-
yeckasi KJIeTKa co31aéT Ha 9(DPMPHOM ypOBHE, MAaKCMMaJIbHOE — Ha TIEPBOM
MEHTaJIbHOM YPOBHE (B Cllydyae HaJIMYUs Y KJIETKU TPEX TeJ — 3(PUpPHOTO,
acTpaJIbHOTO U MIEPBOr0 MEHTAILHOTO):

AL < A); < AN;

YTo 1 00BSICHSIET pa3HYIO CKOPOCTh LIMPKY/ISILIMY MaTepUil MeXI1y
YPOBHSIMM; 3TO, B CBOIO 0Uepe/ib, OIpeesisieT KaueCTBEHHOE OTJINYNE Kle-
TOK, UMEIOIIMX Pa3HOE KOJMYECTBO HApaOOTaHHBIX TEJI, YTO MPOSIBISIETCS
B pa3IM4MsIX X CBOMCTB U (PYHKUMIA. Y CI0)KHOOPTaHU30BaHHBIX MHOT'O-
KJIETOUHBIX OPraHU3MOB BO3HUKJIO HECKOJIBKO TUIOB KJIETOK:
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a) KOCTHbIE U XpsAlIeBble KJIETKH, UMEIOIINE TOJbKO I(DMPHbIE Tea;

0) KJIETKHM COeMHUTEIbHOI M JKUPOBO# TKaHel, Merolre 3(pupHoe
U HIDKHeacTpajbHoe (13 O1HOI (popMbI MaTeprm) Tea;

B) MblIlIeYHbI€ KJIETKH Pa3HbIX BHIOB, MMelole 3¢upHOe U MOJIHOE
acTpajabHoe (13 1ByX (pOpM MaTepuii) Tena;

r) KJIeTKH KpOBH, Melole 3¢UpHOe, MOJHOe acTPaJbHOe U MepBoe
MeHTaJIbHOE (13 OOHOI (POpMBI MaTEpUM) TeJa;

1) KJI€TKH HEPBHBIX y3J10B, CAMIATHYECKOI U MapacUMIATHYECKOMH
cucTeM, UMelolve 3¢UupHoe, MOJIHOE aACTpabHOe (13 ABYX (hOpM MaTepuil)
U NepBoe MeHTaIbHOe (13 ABYX (DOPM MaTepuii) Tena;

€) HepBHbIE KJIETKH I'0JIOBHOTO ¥ CIIMHHOTO MO3ra, UMelolIre 3(upHoe,
MOJTHOE ACTPAJIbHOE M NOJIHOE NePBOe MEHTAIbHOE (13 TPEX (DOpM MaTepuii) Teja.

OCOOBI TUIT KJIETOK COCTABJISIIOT MOJIOBbIE KJIETKH, Y KOTOPbIX —
MOJIOBUHHBII HA0OP XPOMOCOM B 7Ipe ¥ TOJIbKO 3(upHbIE TeJa.

Paznuyus ckopocteii upKyassuuu (popm MaTepuii Ha pa3HbIX YPOB-
HSIX KJIETOK TIPUBOIMT K pa3IMUUIO CKOPOCTEit 9BOJIOIIMOHHOTO Pa3BUTHSI
pa3HbIX Tea KJIeToK. [ToHnMaHue 3TOro HeoOXOAUMO JJIs1 pa3raaKy TaliHbI
CTAPEHUSA KJIETOK. 3nopoBast, Mosionast KJieTKa rapMOHMYHA Ha BCEX
CBOMX YPOBHSIX. JIpyruMM cJioBaMU, CKOPOCTU DBOIOLIMOHHOTO Pa3BUTUSI
(buznueckoro, 3¢UpHOro, aCTPaTIbHOIO U MEHTAJBHOTO TeJ KIETKU — TOX-
JNeCTBEHHBI Apyr Apyry (cM. Puc. 28). @opmbl MmaTepuu ¢BOOOIHO LIMP-
KYJIUPYIOT MEXIY YPOBHSIMU KJIETKM, 1 OHA MOXET ¢ MAaKCUMAaJIbHOM aK-
TUBHOCTBIO BBIMOJHATH CBoU yHKUMU. Du3nueckas KjeTka MOCTOSHHO
HaxonUTCs Tof AefcTBUEM OKpyxKalolleil cpenbl. B mpoiiecce e€ xku3He-
JeSITeTbHOCTH YacTh 00pa3yIolrXcsl sIIOB HE BHIBOAUTCS 3a €€ Mpeaebl,
1 BCE 3TO BMECTE MPUBOAUT K TOMY, YTO (pu3rMuecKasl KJeTKa CTAaHOBUTCS
BCE OoJjiee U 6osiee MHEPLIMOHHOM, €€ CTPYKTypa YaCTUYHO pa3pyllaeTcs.
[Tpu 3TOM YMeHbIIaeTCsI UICKPUBJIEHNE MEPHOCTU MUKPOKOCMOCA KJIETKU
U TIOCTEIIEHHO BTOPUUYHOE BBIPOXACHNE MEXIY (DU3NUECKHUM U TIEPBBIM
MEHTaJIbHBIM TJIaHAMU KJIETKM HauMHAeT uc4ye3aTh. YMEHbIIEHUE UCKPUB-
JIEHUSI MEpHOCTU MUKPOKOCMOCA KJIETKM HA BEJIMYMHY:

A)"3=+0,020203236...

MPUBOAUT K TOMY, YTO KaHaJI MeX1y (pU3UUEeCKUM U MEPBBIM MEHTaIbHbIM
TJIAHOM KJIETKM CyKaeTcs, TIpeKpallaeTcs nepereKaHue MaTepuii Ha 3TOT
ypoBeHb KiieTKH (cM. Puc.29). /lanbHeiiliee Bo3aeiicTBUE BHEIITHE CpeIbl
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Ha KJIETKY U IeMCTBHME TOKCUYHBIX ITPOAYKTOB COOCTBEHHOM KMU3HEIEsI -
TEJIbHOCTHU KJIETKM MPUBOIUT K MOCTETIEHHOMY YMEHbBIIIEHUIO UCKPUBJIE-
HYS MEPHOCTU MUKPOKOCMOCA KJIETKM U KOIJa 3Ta BeJIMYMHA CTAHOBUTCS:

A)\", =+2x0,020203236...

MpeKpalaeTcs repeTeKaHue MaTepyii Ha acTpaIbHBINM TIJ1aH KJIETKU, M OHA
BHOBB TepSIET YaCTh CBOMX CBOMCTB 1 KauecTB. [Ipu aTOM (pr3nueckas KieT-
Ka TepsieT 4YacTb BHYTpUKIeTOoUHOM Boabl (cM. Puc. 30). Korna xxe BausiHue
BHEIITHEN ¥ BHYTPEHHEN Cpelibl KJIETKU MPUBOAUT K MPEKpaIlIeHUIO IIUP-
KYJISILIMU BEIIECTB Ha (PU3MYECKOM YPOBHE KJIETKU, ITPEeKpaliaeTcs U up-
KYJISIIUS MaTepuil MexXay GU3ndecKuM U 3(PUPHBIM YPOBHSIMU KJIETKU.
Hactynaer ¢usuueckas cmepts Kiaerku (cMm. Puc. 31).

ITocyie ocTaHOBKM MPOLIECCOB XKU3HEACATEILHOCTU (PU3NUECKOM
KJIeTKM HactynaeT (pa3za pacmnana. [lo Mepe pacnaga pu3anyeckoi KieT-
KU CJIOKHBIE OpraHUYECKMEe MOJIEKYIbl, 00pa3ylolire siApo KIeTKU, pac-
najaaloTcsl Ha 6oJiee MPOCThie. DTO MPUBOAUT K TOMY, YTO UCKPUBJIEHUE
MEPHOCTU MUKPOKOCMOCA KJIETKA CTAHOBUTCS €1I€ MEHbIIIE M KOIJIa 3Ta
BEJIMYMHA CTAHOBUTCS PaBHOIA:

A)\"1=+3x0,020203236...

BOCCTaHaBJIMBaeTCs U3HAYaIbHAsl MEPHOCTb MIPOCTPAHCTBA, COOTBETCTBY-
fomas pusndecku mioTHoi cepe (Ha Puc. 32, Puc. 33 u Puc. 34 nmoka3aHbl
pa3Hble 3Talbl pacnaga GU3NIECKON KIETKU). DPUPHOE, acTpalbHOE
1 TIepBOE MEHTAaJIbHOE TeJla KJIETKU, Mocjie pacnana (pU3n4yecKoii KIeTKH,
MPOIOJIKAIOT HEKOTOPOE BPEMSI COXPaHSITh CBOIO 11€JIOCTHOCTh 1 MO 00-
MM KauyeCcTBaM MEXIY HUMM CYIIEeCTBYET B3aMMOICICTBUE U LIUPKYIISI-
s obueit 11t Hux popmbl MaTepun G. ToabKO aKTUBHOCTH BCEX ATUX
MPOLIECCOB B THICSAYM pa3 MeHbllIe. Y eciny HEeT BHEITHUX (haKTOPOB, ACHi-
CTBYIOLIMX HA 9TU YPOBHU, CHCTEMA, COCTOSAMIAS 13 3(PMPHOT0, ACTPAJIHLHOTO
1 NIePBOT0 MEHTAJIBHOIO TeJl KJIETKH MOXKET CYIeCTBOBATH JI0BOJIbHO JI0JITO.
XoueTcst TOJIbKO 0OpaTUTh BHUMaHME Ha TO, UTO Mbl pACCMAaTPUBAJIA KIIETKY
CJI0KHOOPraHM30BAHHOT0 MHOTOKJIETOYHOT0 OPraHMu3Ma 1 IMo3ToMy BCE 3TO
HEoOXOAMMO paccMaTpUBaTh B MaclITabax BCEro OpraHu3mMa...

A Teriepb, paCCMOTPUM, KaK YCJIOBUSI BHEIIIHEHN M BHYTpEeHHEH cpe-
IIbI BIIMSIOT HA KJIETKY, Ha €€ (PYHKIIMU U cBoicTBa. Y1 COOTBETCTBEHHO
0000IIMB TO, UTO MPOUCXOAUT C KaxkKI0i KIETKOM CIIOKHOOPTaHU30BaH-
HOT'O MHOTOKJIETOUHOTI'O OpraH13Ma, NoJy4uM MpeacTaBleHne 0 Mpoueccax

86



[haea 2. Bo3nuknoeenue xcuznu Ha 3emae

Puc. 30

87



Hurxonaii Jlesawos. Ilocaednee oopawenue k Yenoseuecmay

Puc. 31

88



Thaea 2. Bo3nuknoeenue ycusnu Ha 3emae

Puc. 32

89



Huxkonaii Jlesawos. Ilocaednee oopawenue k Yenoseuecmay

Puc. 33

90




[haea 2. Bo3nuknoeenue xcuznu Ha 3emae

Puc. 34
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B MACIITa0aX BCEro 3TOro OpraHu3Ma. ¥ BCex MHOTOKJIETOUHBIX OPraHU3MOB
BCE MPOLIECCHI B KJIETKAX MPOUCXOAAT CUHXPOHHO U B3auMocBsizaHo. Co-
31aéTcs eauHast o011asl cucTeMa B3auMOAeCTBUSI MKy BCEMM KJIETKaMU
MHOTOKJIETOYHOTO OpraHM3Ma M Ha BCeX YPOBHSIX: (pU3ndecKoM, 3¢pup-
HOM, acTpajbHOM U MepBOM MeHTaJbHOM. M HEBO3MOXHO paccMaTpu-
BaTh KJIETKY OTAEJbHO OT BCEro opraHmu3Ma B 1iejom. Eciau, B cuity Tex Win
WHBIX TIPUYMH, KJIETKA WIU TPYMIia KJIETOK MHOTOKJIETOUHOIO OpraHu3Ma
BbINAJAeT U3 CUCTEMbI OOIIEr0 B3aMMOJEICTBUSI BCErO OpraHu3Ma, BO3-
HUKAIOT HapylleHUsT (PYHKIIMI opraHu3mMa B 1ieJioM. Bo3HuKIlIMe Hapylie-
HUS QYHKIMI (3a001€BaHMS) TIPUBOIAIT K 00J1ee ObICTPOMY pa3pyllIeHUIO
U rubeny opraHusma. DT IPOLECChl Mbl PACCMOTPHUM MO3XKE.
MHOrOoKJIeTOYHbIN OpraHn3M CO31a€T eANHYIO CIaXKeHHO paboTalo-
LIYI0 CUCTEMY He TOJIbKO Ha (hpM3MYECKOM YpOBHE. DUPHbIE Tesla KIETOK
MHOTOKJETOYHOr0 OpraHm3Ma co3aaloT Ha 3¢(pMPHOM YPOBHE CBOIO €M~
HYI0 COaJIJaHCUPOBAHHYIO CUCTEMY — Ha30BEM €€ I(PMPHBIM TEJIOM Opra-
HU3MA. ACTpaJibHbI€ TeJla KJIETOK CO3/1al0T Ha acTpaibHOM YPOBHE CBOIO
CHCTEeMY — acTpajibHoe Tesio opranu3ma. [lepBbie MeHTaJIbHbBIE Tesla Kie-
TOK CO3/Jal0T Ha MEPBOM MEHTaJIbHOM YPOBHE CBOIO CUCTEMY — MEPBOE
MEHTAJIbHOE TeJI0 opranu3mMa. I, B cBoOo ouepenb, ¢pusndeckoe, 3(pupHoe,
acTpajbHOE M MepBOe MEHTAJbHOE TeJIa OPraHMu3Ma CO3/1aI0T OJHY CHCTEMY,
KOTOpasi U fABJISeTCS JKUBbIM OPraHu3MoM, kuBoii matepueii, KM3HBIO...
ZKu3Hb mpekpamaercs, KOriaa pa3pymaercs 3Ta CUCTEMA U XKHU3Hb
MOSBJIIETCSA, KOI/Ia OHA BO3HHKaeT. Oco0oe MeCTO B 3TOM XKMBOI cUCTeMe
3aHUMAaIOT HEPBHbIE KJIETKU, TOuHee, HepBHbIH LieHTp — MO3I. B cuny
TOT0, UYTO HEPBHBIE KJIETKN 3aHUMAIOT JOMUHUPYIOIIIEE IO CBOEMY YPOB-
HIO pa3BUTHUSI TTOJOXEHNE B MHOTOKJIETOUHOM OpPraHM3Me, OHM BIIUSIIOT
U YOPaBISAIOT (QYHKIUSIMUA BCEX OCTAJbHBIX TUMOB KJIETOK MHOTOKJIETOY -
Horo opraHu3ma. Ob6ecneumnBaloT cllaxkeHHY10 cOaaHCUPOBaAHHYIO pabo-
Ty BCeX KJIETOK (pU3MUYECKOro Tejla OpraHKu3Ma, u4To SIBISIETCSI HEOOXOoa1-
MbIM YCJIOBUEM XU3HU 3TOrO OpraHU3Ma, TapMOHUU MEXY (PU3UUEeCKUM
1 2(pUPHBIM, acCTpajbHBIM U TIEPBLIM MEHTaJbHBIM Tejamu. Cleayer oT-
METUTb, YTO MEHTAJIbHbIE TeJla UMEIOT HEMPOHBI TOJbKO Y HECKOJbKUX
CJIOKHOOPraHM30BaHHBIX MHOTOKJIETOYHBIX OPTaHU3MOB, HO Y JIIOOOro
>KMBOT'O OpraHu3Ma HeMpPOHBI 3BOTIOLMOHHO JOMUHUPYIOT MO OTHOIIE-
HUIO K IPYTYMM TUIIAM KJIETOK TUX OpraHu3MoB. Kaxablii HEiipoH B 4acT-
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HOCTU U MO3T B LIEJIOM, JTI0O0T0 MHOTOKJIETOYHOIO OpraHM3Ma reHEpUpyeT
oJist (Ha30BEM UX MCH-MOJISAMH ), KOTOPBIE YIIPABJISIIOT BCEMU (DYHKILIUSIMU
opraHu3ma.

Kpome aToro HelipoHbl, MO3r oO6ecneuynuBalOT CBOei paboToit
U HECKOJIbKO APYrux (pyHKIMUI, 0€3 KOTOPBhIX caMa XKU3Hb KaXI0ro
>KMBOrO OpraHu3ma Oblia Obl BeCbMa MpoobjieMaTuyHol. OgHa U3 3TUX
(byHKI1IM#T — coxpaHeHMe LIeJTOCTHOCTU M TapMOHUM (YHKUMIA 3(UPHO-
ro, aCTPaJbHOIO U MEPBOr0 MEHTAJILHOIO TEJI OpraHu3Ma OT BO31eHCTBUIA
BHEIIIHE! cpelbl U OT BIAMSHUS APYTUX XXKUBBIX opraHu3MoB. Kak kieTka
“MeeT MeMOpaHy, 3allMIIAOLIYI0 €€ OT BO3JeCTBUS BHEIIIHE! Cpebl,
TaK 1 BOKPYT KaXI0r0 XKMBOTO OpraHM3Ma CO31aETCs 3alMTHAsS 000JI0YKa,
MpEaCTaBIsIoNas Co00i CryCTOK I0JIsI, TEHEPUPYEMOTO HEMPOHAMM, MO3-
TOM 3TOro opraHuzMa. 3aluTHas 000J04Ka 3allrIaeT Kak pusnyeckoe
TeJIO OpraHu3Ma, Tak U Apyrue ero tejaa: a(pupHoe, aCTpaibHOE U MEPBOE
MEHTaJIbHOE OT BO3JI€CTBUS BHEILLIHEHN Cpelibl U BIUSIHUS IPYTUX XKUBBIX
opraHu3MoB. JIpyrumu ¢pyHKIIUSIMUA HEMPOHOB MO3Ta SIBJISIETCS Mepepa-
00TKa, aHaJIM3 U peaKlus Ha MPOLECChl, MPOUCXOASIINE BO BHEIIHEH
cpene opraHu3Ma. DTO CTAaHOBUTCSI BO3MOXHBIM ITOTOMY, YTO MPOLECCHI
Ha BepXHeacTpaJbHOM U MEPBOM MEHTAJIbHOM YPOBHSIX HEMPOHOB MPO-
HCXOMST CO CKOPOCTBIO HAa HECKOJILKO MOPSIAKOB OOJIbIIIEH, YeM Ha (PU3U-
yeckoM ypoBHe. Ha 6oJiee BICOKMX CTYIIEHSIX Y CJIOXKHOOPTaHM30BaHHBIX
opranu3MoB Bo3HuKaeT PA3YM... [Icu-mojst opraHn3MoB — KaKoBa UX
PpOJb B 3BOJIIOLIMU XU3HU, 3BoJIIoLMU BUaoB?.. Kakum o6pa3om obecne-
YUBAETCS TAPMOHUS COOTHOIIIEHUS KOJIMYECTBA BUIOB KUBBIX OPTaHU3-
MOB U X YMCJICHHOCTb BHYTPU 2KOJIOTUUYECKOIi cucTteMbl? J1a 1 K ToMy Xe,
YTO XK€ U3 ceOs mpeacTaB/sgeT IKOJIOrHIYecKas cCucTeMa, Kakiue OHa UMeeT
BHYTPEHHHE MEeXaHU3MbI camoperyasiuuun?!.
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Inasa 3. Ilcu-nmoJs B nmpupoae
1 B 3BOJIIOIMH pa3ymMa

KuBble pOpMBI OT MPOCTENIINX 10 BBICIINX UMEIOT HEPBHbBIE CU-
CTEMbI, OCHOBOW KOTOPBIX SIBJISIETCS HEPBHAS KJIeTKa — HeilpoH. HepBHBIE
CUCTEMBI OTJIMYAIOTCI KOJIMYECTBOM HEMPOHOB, CTENEHBIO B3aAUMOIEH -
CTBUSI HEIAPOHOB MeXXay CO00Ii 1 CITOKHOCTbIO CTPYKTYPhI, KOTOPYIO CO-
3MaI0T HEHPOHBI B KaxXJA0M opranusmMe. Uem OoJiee ClI0XKHYI0O HEPBHYIO
CUCTEMY UMEET JAHHBIN OpPraHu3M, TeM 0oJiee CII0XHAasl Y HETO CHCTeMAa
NoBe/IeHNs1, YCJIOBHbIX M 0e3ycioBHBIX peduiekcoB. Ha orpenenéHHOM ypoBHE
Pa3BUTHUSI HEPBHBIX CUCTEM XUBBIX OPTAHU3MOB Y HUX MOSIBISIETCS HO-
BO€E Ka4€CTBO — OCO3HAHME CBOEr0 CYLIECTBOBAHUS B MPUPO/E, OCMBIC/IEHHE
JKM3HM, €€ 3aKOoHOB. Bo3nukalor 3auatku Pa3yma, nosiBiisercs HoBoe Kaye-
CTBO KUBOI IPUPO/IbI — OCO3HAHHAS JIEATEIbHOCTD 2KMBOTO OPraHU3MA B HEId.
IIpumep — YEJIOBEK. Takum o6pa3om, CBOICTBa U KauecTBa HEPBHOM
CHUCTEMBI OTPEIENISIOTCS KOJIMYECTBOM HEMPOHOB, €€ COCTABJISAIONIMX, CTPYK-
TYPOIi HEPBHOIi CHCTEMbI M YPOBHEM eé pa3BuTus. /{1 MposiBIeHUS CIOX-
HbIX MOBEACHYECKUX PeaKLMii KMBOE CYIIECTBO TOXKHO UMETh 0O0JIbIIOE
KOJIMYECTBO B3aMMOJIEHCTBYIOLIMX MEXKY c000ii HEHPOHOB, a MPU MEHbUIMX
KOJIMYECTBAX HEMPOHOB, Y OPraHU3MOB MPOSBJISIETCS MPOCTas MOBEAEHYECKAS
peaxknus.

JlornyHo Mpeanoa0XuTh, 4TO CYLIECTBYET MUHUMAJIbHOE YHUCIIO
B3aMMOJIEICTBYIOIIUX MEXIY COO0I HEMPOHOB, TPU KOTOPOM Y XKMUBOTO
OpraHu3Ma MPOSIBJISIETCS CIOXKHAS CUCTEMA TTOBEAEHUS U B3aUMOIEHCTBUS
€ro C OKPYXalollei cpenoii. AHAJIOTUYHO, CYLIECTBYET MUHMMAJIbHOE YUCJIO
B3aNMMOJIECTBYIOIIMX MEK/LY CO00ii HEHPOHOB, PU KOTOPOM MOSBJISETCS pa-
3yMHAas J1eSITeJIbHOCTh WM HEKOTOPbIE 3JIEMEHTBI pa3yMHOCTH. PaccMoTpuM,
KaKMMM BO3HUKIIVMMHU B XO/I€ IBOJIIOLIMU XU3HU CIIOCOOAMU MOXET 00pa-
30BaThCs CUCTEMA, UMEIOIIAS KPUTHIECKOE YUCJI0 HEHPOHOB, MPH KOTOPOM
MOKET BO3HUKHYTb PA3YMHOCTb, Pa3yM:

a) IpY COEAMHEHUU B OTHO 1I€JI0€ HEPBHBIX CUCTEM MHOTHUX Opra-
HU3MOB, — YeM 0oJiee MpocTas HEPBHAsI CUCTEMA OJHOM ocobu, TeM OOJIb-
1Iee KOJIMYECTBO TAKUX OPTAHU3MOB JIOJKHO OOBEAUHUTHCS B OIHY CUCTE-
My (KOJIOHUIO) [IJIS1 TOTO, YTOOBI ITPOSIBUIMCH U3JIOXKEHHBIE BIILIE CBOMCTBA;
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0) HaJIMuKe y OMHOI 0COOM KaKOTro-HUOYIb BUAa KPUTUUYECKOTO
KOJIMYECTBA HEMPOHOB, CO3/IAIOIINX €T0 HEPBHYIO CUCTEMY, ITPU KOTOPOM
BO3HMKAET M Pa3BUBAETCS pa3yM.

BoT HekoTOpBIE MpUMeEpPHI, MOATBEPXKAAIOIINE 3TU MOJOXEHHUS.
buonoru nposenu cepuio 3KCNEpUMEHTOB ¢ TepMuTamMu. Ha orpannueH-
HYIO U30JIMPOBAHHYIO TEPPUTOPUIO BBIMTYCKATIMCh TEPMUTHI, U IIOCTEIIEHHO
YBEJIMYMBAJIACh UX YUCIEHHOCTb. [Ipu aTOM Hab/II01a710Ch UX TTOBEACHNE.
o ornpene€ HHOro MOMEHTA, TT0Ka MX YMCIIEHHOCTb HE IOCTUTala KpU-
TUYECKON, AEMUCTBUSI TEPMUTOB ObLIM XaOTUYECKUMU, OECCMBICIEHHbI-
mu. [Tocne npeBblllIeHUST HEKOI KPUTUYECKOI YUCIEHHOCTH, TTIOBEICHUE
TEPMUTOB PE3KO MEHSJIOCh — UX IEMCTBUS TIPUOOPETAIN CIaXEHHOCTD,
OCMBICJIEHHOCTb. YacTb TEPMUTOB MPUCTYIIUIA K CTPOUTEIBCTBY TEPMUT-
HUKa, MPUYEM, OTHOBPEMEHHO CO BCEX CTOPOH. CTPOUTENBCTBO BEJIOCH
TakK, YTO BHYTPEHHUE XOIbl TEPMUTHUKA COCTHIKOBBIBAJIMCH C TOUHOCTHIO
IO 10JIM MUjIMMeTpa. JIpyrast yacTb TEpMUTOB MOJTHOCHUIA MaTepUabl,
HEoOXOOMMBIE JIJIs1 3TOro cTpouTeabeTBa. Clieayrolas yacTb ooecrieurnBaia
nuilei KogoHuto. ITosIBUIIMCh TaKKe €1I€ U TEPMUTBI-COJIAAThI, BOCIUTA-
Teau, pacnpeneautean v T. 1. Co3nanach HaJdaXeHHas!, OpraHMu30BaHHAas
>KW3Hb, XapaKTepHas 1Jis mocejeHuit repMutoB. [lomobHoe moBeneHue
MOXHO Ha0JII0aTh Y MypaBbEB U MUEN, MPOXUBAIOIINX, KaK U TEPMUTHI,
coobmectBaMu. MHTEpeCHO, UTO BHE CBOUX COOOIIIECTB 3TM HACEKOMBIE
He XUBYT. B cBOMX XXUJIMIIIAX OHU MOAJAEPXKMBAIOT OMPeAeIEHHBIA ONTHU-
MaJIbHbIIA MUKPOKIUMAT, MUKpodiopy. CooO1IeCTBO caMO peryjiupyer
CBOIO YMCJIEHHOCTb, paclpeaeisieT KOJIUYeCTBO 0COOEi, BbIITOIHSIIO-
IIMX Ty WIA UHYIO NESITEJIbHOCTb, B 3aBUCUMOCTHU OT HEOOXOIUMOCTH.
Hanpumep, eciiu B mYeaMHOI ceMbe MHOTO TPYTHEM, TO 4acTh UX (U3-
ObITOK) oOpekaeTcst Ha rhuoenb. [T4énbl — OXpaHHUKM BITYCKAIOT TOJIBKO
«CBOMX» U T. 1.

B uém cytb aTOro (peHomeHa npuponni?! [onbiTaemcs 1atb 00b-
scHeHue... HepBHas crucreMa ogHOI 0COOM 3THUX HACEKOMBIX HE MOXET
BBITIOJIHATh CJOXHBIX MOBEACHUYECKUX PEaKIIMii, KOTOpbIEe HAOIIOIAI0TCS
B KoJIoHUU. Eciiv ObI 3TU AeiCTBUS ObLIN 3a710XKEeHbI TeHETUYECKU, OHU
MOIJIM OBbI TTPOSIBUTHCS U BHE KOJOHMU. He ToBOps yke 0 TOM, 4TO BO3-
HUK ObI BOIIPOC; KTO 3TH BO3MOKHOCTH B IeHbI 3aJ10KMA? .. 17151 BOBHUKHO-
BEHUS CJIOKHBIX MOBEIEHYECKNUX peakKMid HEOOXOAUMO OTPOMHOE YUCIIO
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B3aMMOJIEHCTBYIOLIMX B €IMHON crcTeMe HelipoHOB. UTo XXe MPOUCXOoauT?..
ITpupona HallIa 0O4eHb OPUTMHAIBHBIN CITOCOO pelleHMsI 3TOM MTPOOIEMBI.
Kaxxnast otnenbHast ocoOb (TepMUT, MypaBeii, myesa v T.1.) UMEIOT CBOIO
HEPBHYIO CUCTEMY — IICH-CHCTEeMY — KOTOpasi CO3AaET BOKPYT OCOOM 3allIUT-
HYI0 000JIOUKY, COXPAHSIOIIYIO €€ MHAUBUAYATbHOCTb IPU IPUMUTUBHO-
CTU e€ noBeaeHYecKux peakiuii (cM. Puc. 35 u Puc. 36). Ilpu noBbimenun
KOHIIEHTPAIIMH TEPMUTOB HA €MHUIIE IJIOLIAIM, TeHepupyeMble BCeMH TePMH-
TAMH NICH-NOJII HAYMHAIOT Pa3pyliaTh MHIMBUAYAIbHbIE 3aIUTHbIE 000JI0YKH
(cMm. Puc. 37). U, xorga KOHLEHTpaLMs YUCIEHHOCTU CTAHOBUTCSI KPUTH -
YeCKOM JIs1 9TOTO BUA, MPOMCXOAUT PACHA WHIAUBHAYAJbHBIX 3aIIUTHBIX
000J109€K, M BOBHHKAET OJHA 00Ias /I BCeX 3aIMTHASA 000/109KA KOJTOHUI
(cM. Puc. 38). Kaxnast ocoOb mpu 3TOM NpHUOOpeTaeT OTKPHITYIO ICHU-CH-
CTEeMY U CTAHOBHUTCS YACTHIIEH eJMHOI HEPBHOI CHCTEMbI BCEro 00IIecTBa.

JIns1 Kaxka0ro BUaa CylIecTBYeT CBOSI ONTHUMaJbHAsl YUCICHHOCTD
BXOASILIMX B CEMbIO (COO0I1IECTBO) 0co0eil. MOXHO OTMETUTh, KaK HUXK-
HIOIO T'PaHUILY YUCJIEHHOCTH COOOILECTBa, ITPY KOTOPOii BOSHUKAET 00Imast
NCH-cUcTeMA (CliefoBaTeIbHO, CTAHOBUTCS BO3MOXHBIM BECh KOMILIEKC
CJIOXHBIX MOBEAEHYECKMX peaKlnii), TaK U BEPXHIOIO TPaHUILY KOHIIEH-
TpallMy, OTpaHUYMBAIOIIYIO0 YMCIEHHOCTh 3TOro coobiecTBa. Kasza-
JIOCh ObI, UeM 00JIbllie YUCIEHHOCTb 0cO0eii CO3Aa0IINX KOJTOHUIO, TEM
0oJiee CJIOXKHbBIE 1 COBEPIIIEHHbIE MOBEACHUECKME PEAaKIIMU B TAKOI KOJIO-
Huu. Kakue >xe npuurHbI IPUBOIAT K TOMY, UTO COOOIIECTBO, CO3aI0IIIee
€IMHYIO TICU-CUCTEMY, UMEET MOTOJIOK YMCIEHHOCTU U, COOTBETCTBEHHO,
pa3Butus’?

a) /lanbHOCTD JeiicTBHS €IHHOTO NCH-MOJISI CO00IIECTBA, UTO OIpe-
JeJIsIeT pa3Mepbl TEPPUTOPUU, KOHTPOJUPYEMOI KaxKIbIM KOHKPETHBIM
CO001IECTBOM (CeMbEIT), — TaK Ha3bIBAEMOE, JKU3HEHHOE MPOCTPAHCTBO;

0) IVIOTHOCTH €MHOTO NMCH-TIOJS COOOIIECTBA, IIPEACTABISIONIEE CO-
0o0ii csiHUE TICU-TIOJIei Bcex ocobeit, ero oopasyromux. CylecTByeT, Tak
Ha3bIBacMasl, KpUTHYECKAs MJIOTHOCTb NMCH-T0JIS coodmecTBa. [1pu 6oib-
1Iei TJIOTHOCTU OHO HaYMHAEeT MOJABJISIIONIE 1 pa3pyllialolle 1eiiCTBOBATh
Ha OpraHu3Mbl 0C00ei1, CO3JaIIKNX 3TO COOOIIECTBO;

B) HEMOJIHAS COHACTPOEHHOCTD IICH-CHCTEM 0CO0€ii IPYT Ha APyTa, UTO
MPpU Ype3MEPHOIT YNCIEHHOCTU MOXET MPUBECTU K pacCOIIaCOBAHUIO Aeii-
CTBUIA BCEro COOOIIECTBA U CIeJaTh €r0 HeKU3HECTIOCOOHDIM.

96



Thasa 3. [lcu-noas é npupode u 6 360ar0uuUL pazyma

OnTuManbHask YMCJIEHHOCTh MOJ0OHBIX KOJOHUIA peryJupyercs
caMMM COOOIIEeCTBOM, ClIefoBaTebHO, MHAMBUAYadbHAs NCH-CHCTEMA
(HepBHAA CHCTEMA) TEPMUTA, MyPaBbs, MYEJIbl ABJISIETCS TOJABKO AYEHKOM
OrPOMHO¥ NICH-CHCTEeMBI coodmecTBa. M mo aHaiornm ¢ MHOTOKJIETOYHBIM
OpraHM3MOM, TIPaBUJIBHO ObLIO ObI CYUUTATH OPraHU3MOM BCE COOOIIECTBO
(npyroe Ha3zBaHue — HAITIOPTAHM3M), Tak KaK TOJbKO COOOIIECTBO
>KM3HECOCOOHO 1 MOXET MPUCIIOCA0IMBATLCS K MU3MEHEHUSIM OKPYKalo-
1LIeH cpeabl: OTAeIbHAst 0COOb COOOIIECTBA CAMOCTOSITEILHO 1eHiCTBOBATD
HE MOXET, KaK He MOXKeT CYILIeCTBOBATh OTJeIbHasl KJIeTKa MHOTOKJIETOY -
HOIo OpraHusmMma.

OO11as ncu-crucTeMa coo0IecTBa B COCTOSIHUM PeLIaTh TOBOJbHO
CJIOXXHBIE 3a/1a4M, BO3HUKAIOLIKWE MpU O0pbOEe 3a BBIXXKMBAHUE, YTO U TO-
3BOJIMJIO BUJAaM, CO3AIOIIMM TaKKe TICU-CUCTEMbI, BBLKUTh M COXPAHUTHCS
Ha MPOTSKEHUU TTOYTH TPEX MWLIMApAOoB JieT. Ho, B Toxe BpeMsi, Takue
MCU-CUCTEMbI HE IOCTUIJIM TOTO YPOBHSI Pa3BUTHSI, ITPU KOTOPOM BO3HUKAET
CO3HAHMeE, BbIccHUE ce0sl U3 OKPYXKaloIei cpeabl. DTO He CAYYUI0Ch
O CJAeAYIOIIMM NPUYUHAM:

1. Kaxnast ocoOb CBOOOIHO MepeMelIaeTcs B Ipeaeaax 3aHruMae-
MOI1 COOOIIECTBOM TEPPUTOPUU, COOTBETCTBEHHO CHJIA B3aUMOECTBUS
MeKIy NCH-T0JIeM, U3JTy4aeMbIM 0COObIO U COBOKYITHBIM NICH-T10JIEM COO00IIe-
CTBA MOCTOSTHHO U3MEHSIETCA.

2. YacTb HEpPBHBIX KJIETOK KaXI0i 0COOU MPOoaoKaeT 00ecIeum-
BaTh HOPMAJIbHOE COCTOSIHME U PEryIupyeT MPOLEeCChl, TPOUCXOASIINE
B opraHusme camoii ocoou. M ToabKo pe3epBHbIE HEHPOHBI-0CO0U BKITIO-
YalTCs B €IUHYIO IICU-CUCTEMY COOOILIECTBA, YTO B CBOIO OUepe/b, COKpa-
IAeT CPOK JKU3HU TAHHOI 0COOM.

3. BzaumoneiicTBue Mexay Icu-cucTeMOit 0COOM U COBOKYITHBIM
MCU-TI0JIEM COOOIIECTBA MTPOUCXOAUT Yepe3 MPOCTPAHCTBO, YTO HE TTO3BO-
JISIeT TIOAIepKUBaTh ONTUMAIbHOE B3aUMOIECHCTBIE BHYTPU COOOIIECTBA
B CUJTY TTIOCTOSIHHO MEHSIIOIIUXCS YCJOBUI BHEIITHETO U BHYTPEHHETO Mpo-
CTpPaHCTBa, B KOTOPOM JI€HCTBYET eAMHOE TICU-TI0JIe COOOIIeCTRA.

4. JIBkeHe 0cOOM — Xa0THYHO, UTO Je/1acT HEBO3MOXKHBIM CIIerAa -
JIM3AIMIO IICH-CHUCTEMbI KAXKI0i 0CO0M B MHTEpecax 3BOTIOIMOHHOTO Pa3BH-
THSI BCET0 CO00IEeCTBA.
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5. HeBO3MOXHOCTb HAKOMJIEHUS U COXpPAaHEHUSI 3HAUYUTEIbHOTO
OITbITa B MOJIHOI Mepe, OT MOKOJIEHUS K ITOKOJEHUIO, U3-3a HEMPOIOJIKM -
TeJbHOM XXM3HU KaxXI0i OTIebHOI 0coOU (1 MO MepeyrcIeHHBIM BbIIIE
MPUYMHAM).

6. OTcyTCcTBHE TaKOM CTPYKTYphl HEIPOHOB, KOTOpPasi MO3BOJISIET
MpeoOpa3oBbIBATh OAHU (DOPMbI MATEPUU B APYTUE U CUHTE3UPOBATh ICHU-
TOJISI C HY>)KHBIMUM CBOMCTBaMM.

7. HeBO3MOXHOCTh 3BOJIIOLIMOHHOTO Pa3BUTUSI HEMPOHOB 3TUX
0co0eit 10 ypOBHSI, TPU KOTOPOM BO3HUKAIOT KauyeCTBa, HEOOXOAUMBIE
IUJTSI 3apOXKACHUS pasyma.

Bor, no kakuM npuyrHaM He MPOU30ILI0 SBOTIOLIMOHHOE Pa3BU-
THE 3TUX COOOIIECTB, U HE BO3HUKJIA LIMBUINU3ALUS MYPaBbEB, MUET WIN
TEPMUTOB Ha Hallleii TIJIaHeTe, XOTsl, Ha APYTUX IJIaHeTax, Iie CKJIabIBalOT-
cs apyrue (61aronpusiTHbIE) YCIOBUSI, TAKOE BIOJIHE BO3MOXHO. [Tprupona
COOOIIECTB TEPMUTOB, MYPaBbEB WU ITUET MPEKPACHO COMIACYETCS C Te-
reJIEBCKOI Teopueit adCOMIOTHOM e, HO Ha TTaHeTe 3eMJIst HeT APYTuX,
MOCTOSIHHO ACMCTBYIOLIMX MCU-cucTeM. HeT mocTossHHO neiicTByommx?!.
Ho, MoxeT ObITh eCTh BpEMEHHO AECTBYIONIME OOILINE MCU-CUCTEMbI —
Hajopranu3mbl? M eciiv OHM BO3HMKAIOT, TO MOYEMY M KOI/Ia, HA KAKOM YPOBHE
3BOJIIOIMOHHOrO Pa3BUTHS HAXOAATCS BU/bI, Y KOTOPBIX 3TO SABJIEHHE MOXKET
BO3HHUKHYTH?!. ¥V OOJIbILIMHCTBA BUIOB XXMBBIX OPraHU3MOB MCU-CUCTEMBbI
(HepBHBIE CUCTEMBI) SIBJISIOTCS «3aKPBITBIMU», B OOJIbIIIEH MJIM MEHbIIICH
CTEIeHU. DTO CBSI3aHO C TeM, YTO IIpY Pa3BUTUU BUJIa YEPE3 Pa3BUTHE KaXK-
JIOMi 0COOM ATOTrO BUIa, HEOOXOAMMO MCKJIKYMTb MOJIHOCTBIO (WM, IO Kpaii-
Heli Mepe, CBECTU K MUHMMYMY) BO3MOXKHOCTb IICH-TIOJIEBOTO BO3/I€iCTBUS
OJIHO# 0CO0HM HA JPYTYI0, KaK OJHOTO 1 TOTO Xe BUIa, TaK U Pa3HbIX.

B pesynbrate Takoro Bo3aeicTBUSI, MOXET ITPOU30UTH HApYLIEeHHe
0ajlaHca ¥ CHU3UTBCS JKU3HECTIOCOOHOCTD, OMOJIOrHYECKAss AKTHBHOCTD BIIA,
YTO MOXKET NMPHUBECTH K €r0 BBIMHPAHUIO, KAK 3TO M MPOU3OIILIO C 0Y€Hb MHO-
MMM BUIAMH B X0J1€ IBOJIIONMH KU3HH HA 3eMie. DBOJIOLMOHHOE Pa3BUTUE
BUJIOB MPOSIBJISIETCS B TMHOKOM pearupoBaHuu (ITPUCIIOCOOJeHUM) Ha 13-
MEHEHMS BHEIIHE! Cpebl CyIIECTBOBAHMS TTOCPEICTBOM MPUCITOCOOIE-
HUS K 3TOH cpefie, KOTOPOe 3aKpeIuIsieTCs B TeHaxX U MepeaaéTcs HOBbIM
MOKOJIEHUSIM B KQUeCTBE OTIPAaBHOM TOUKU 151 JaJIbHEHILEeTro pa3BUTUS
BUIa. DBOJIOLMOHHBIE U3MEHEHHSI TPUBOIST K TAPMOHUIHOMY M3MEHEHUIO
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BHYTpeHHEro Mupa ocodeii Kaxkaoro Buaa. [1pu aToMm n3mMeHsieTcs: CTpyKTypa,
(pbyHK1IMM KJIETOK OPraHU3MOB, B TOM YKCJI€ U HEIHPOHOB, UTO U CO3MAET yC-
JIOBUSI JU151 BOJIFOLIMOHHOTO Pa3BUTHS (KOHEYHO XK€, B CIy4ae MO3UTUBHBIX
MyTalvii 1 u3MeHeHui). M Kaxxaplii BUI, COXpaHUBILMICS B XOI€ 9BOJIIO-
LIMU, BbIpaOOTAJI 3alIUTHBIE MEXaHU3MBbI, 3AIIUTHbIE IICH-TI0JIEBbIE 000I0YKH,
CO3J1al0IIMe MAKCUMAJIbHO 0J1arONpUSTHBIE YCIOBHUS TSI 9BOJIIOLIMOHHOTO
pa3BUTHS KaxXI0i 0COOM JaHHOTO BUaa. B Kakmx ke ciydasix MOTYT Mpo-
SIBJISIThCS SIBJICHUSI HAJOPTaHU3Ma Y TaKMX BUIOB, KOTIa NUHAVBUIYaJIbHbIC
3allMTHbIE 000JIOYKM PacHaaloTCs, U BO3HUKAET eIMHas NCH-CUCTeMA Hal-
opranusma’?

1) IIpu yrpo3e rubenu MomyJsiliiv BUaa B pe3yJbTaTe CTUXUAHBIX
MPUPOIHBIX SIBJICHUMI (3acyxa, 3eMJIETPSICEHWE, HABOAHEHUE U T. 11.).

2) [1pu HapylLIeHUU 3KOJOTMUYECKOr0 PaBHOBECUSI MEXIY BUIAOM
U CpEeloN.

3) [Ipu HeOOXOAMMOCTH MepeMelleHs MOMYISILIMY BUIa Ha 3HAUM -
TeJIbHbIE PACCTOSTHUSI.

PaccMoTpum nmpuMepsbl, TOATBEPKAAIOIINE 3TU MPEAIIOJIOXEHUSI.
YV KposIMKOB, NPy BOBHUKHOBEHUU TUCIIPOITOPLIMU MEXITY YUCIEHHOCTBIO
MOIYJISILIMUA M OKpY>Kalolllel cpeaoii HaOoaaIMCh MHTEPECHBIE SIBJICHUS.
Kaxnas nmomnyisiiyst UMeeT TeppUTOPUIO, HA KOTOPOI OHA XUBET — CBOIA
apeaj oouTaHus Tomanrio S. Ha aToii Tepputopuu 6€3 HapyIIeHUsT KO-
JIOTUYECKOTO pAaBHOBECUSI CPellbl 0OMTAHUS MOXKET MPOXUTD ONMPEACTIEHHOE
KOJIMYECTBO 0co0Oeii naHHoro Buaa (n). M naHHas (onTrmasbHas) YMCIEH-
HOCTb ITONYJISILIMU TTOCTOSTHHO NOAAEPKUBAETCS BHYTPEHHUMU MEXaHU3-
MaMu caMoii momyyasinuu. YTo Xe 3To 3a MexaHu3Mbl? Kakue nBrxyiiue
CWJIbI YAEPXKUBAIOT ONPEAEAEHHBINA YPOBEHb YNCAEHHOCTU MOIYJISLun?!.
Konebanus poxmaeMoCT U BO31€HCTBUE BHEITHUX (DAKTOPOB MPUBOIST
K K0J1e0aHHI0 YHCAeHHOCTH nomyasuuu. [1py HeOG1aronpusiTHbIX BHELIHUX
(pakTOpaX YMCAEHHOCTDb MOMYJISIMNA YMEHbIIAETCSA U CTAHOBUTCS MEHbIIIEe ONTH-
MaJibHO# (IN7). [Ipy 5TOM B MOIYJISILIMK TTOBBILIAETCS POXKIAEMOCTD U Yepe3
HEKOTOPOE BPEMSI YMCIEHHOCTb MOMYJ/ISILIMA BHOBb BO3BPAILIAETCS K ONTU-
MasibHOI (cM. Puc. 39). Korna ke YMcaeHHOCTh CTAHOBUTCS 0OJIbIIIE ONTH-
MaibHO# (N*), BOBHUKAIOT MIPOLIECChl BHYTPU MOMYISILIUMY, TIPUBOASIIIAE
K MOBBIIIEHUI0 CMEPTHOCTH M CHIDKEHMIO POXKIAEMOCTH U YepPE3 HEKOTOPOE
BpeMsI YMCJEHHOCTh BHOBb BO3BpalllaeTcsl K onTuMaibHoit (cM. Puc. 40).
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Puc. 39

104




TIhaea 3. [lcu-noas 6 npupooe u 6 360a104uUlU pasyma

Puc. 40

105



Hukonaii Jlesawos. Ilocaednee oopauwenue k Yenoseuecmay

Yo 3Ke 3TO 32 TAMHCTBEHHbII MEXaHU3M ACHCTBYEeT BHYTPU KaXKI0M TOITy-
Jsiauun?! M KTo WK 9To 3amycKaeT ero B Aeicteue?!.

Kponauku nurtalooTcst TpaBoil, MOTpeOasIOT, TaK Ha3blBaeMylo,
PACTHTEJNbHYI0O OMOMACCY, KOTOpasi pacTET HAa 3aHMMAaeMOil MOMyasIIuei
momanay. KommyecTBo 3Toii OuoMacchl onpenesieTcs MOroaHbIMHA YCJI0OBUSMH,
COJTHEYHOI AKTHBHOCTBIO, HAJIMYKMEM BOJIbI. JIpyriMu cjioBamMu, JaHHASA IJI10-
1Ia1b NOBEPXHOCTH IJIAHETHI MOXKET MPOM3BECTH TOJILKO JIMIIb ONpeIeIéHHOe
KOJIMYECTBO PACTUTEIbHOI OMoOMacchl B eIMHUILY BpeMeHH. Kak1blii KpovK,
roeaasi TpaBy, YMEHBIIAET KOJIMUYECTBO Mpou3pacTalolieit omomacchl. s
HOPMAaJIbHOM XXU3HU KPOJIMK JOJIKEH CheCTh ONpeeIEHHOE KOJIMYeCTBO pa-
CTUTEJIbHOM OGromacchl m(n). Best mornysisitiys B 1ieJioM, moTpeosasieT m(n)xn
KOJIMYECTBO TMpou3pacTatolieil omomaccbl. KoHeuHO, ecy YUCIEeHHOCTh
MONYJISIIUY OYeHb 0O0JIbIIIas, TOTa MOXET ObITh YHUUTOXEHA BCs MPO-
u3pacTarolas Ha 3TO| IJIOoLIAAu pacTUuTeabHas ouomacca. [ToBepXHOCTh
3eMiIn Ha JaHHOI TEPPUTOPUU TIPEBPATUTCS B IMYCTHIHIO, YTO B CKOPOM
BpPEMEHU MPUBEAET U K TMOEIM caMUX KPOJUKOB, ChEeBIIUX PACTUTEIIb-
Hy10 Ouomaccy. /11 Toro, 4To0bl 3KOJOTMYECKAs CMUCTEMa MOIJIa Cylle-
CTBOBATh J0JITOE BpeMsl, HEOOXOIMMO BBITIOJTHEHME CIEAYIOIIETO YCIOBUSI:
pacTuTe/bHasl OMOMacca, BOCIPOU3BOAMMAS B €IMHUILY BpeMeHH HA TaHHOM
IUIOIMIAIU, IOJIKHA OBITh 0O0JIbIIIE I PABHOI KOJTMYECTBY PACTHTEIbHOM OHO-
MAacchl, NOTPeOJIseMOoii JKHBOTHBIMI OPraHU3MaMH, B YACTHOCTH — KPOJIMKAMH,
JKMBYIIMMH Ha 3TO# miomaau. MoxXHO MpeanoaoXuTh, YTO TPU YHUCIEH-
HocTu N~ 4acTb BOCIPOM3BOAMMOI PacTUTEIbHOI OMOMAacChl OCTAETCS
MU30BITOYHOM MPU KPyroodopoTe. DTo OJaronpusaTHOE YCIOBUE CTUMYIIM -
PYET HNOBBILIEHUE POXAAEMOCTH Yepe3 UBMEHEHHUE LIEJI0r0 psiaa GUu3no-
JIOTUYECKMX MapaMeTPOB, U ATOT (DaKT COMIACYETCS C JIOTUKOM U 3IpaBbIM
cMbicioM. Ho, TOT pakT, 4To mpu nepeHacel€HHOCTU apeasia BKI0YaeTcs
MEeXaHWU3M CHMXKEHUS pOXKIaeMOCTH U MOBBIIIAETCSI CMEPTHOCTD (B TO Bpe-
Msl, KaK pacTUTe/IbHasi OMoMacca MOXeT, B TeUeHe HEKOTOPOro BpEMEeHU
(10 HECKOJIbKMX JIeT), 00eCIeYnTh KU3Hb TMONYISILUUU C YUCTEHHOCTBIO
N* 1 BBICOKMM ypPOBHEM POXIAEMOCTH), C JOTMKOI Ha MepBblil B3MJIsIA
He corjacyercs. TpyaHO MPeAnoaoXuTh, YTO KPOJUK 3aAyMaeTcsl O TOM,
YTO Ha CJIeAYIOLIMIi ToI eMy Heuero OyJeT eCTh U M3-3a 9TOr0 CHU3UT CBOM
palMOH WJIM MOAYMAET O PEeryIupOBaHUU YUCIEHHOCTU CBOEI CEMBH...
UYto xe, B TakoM ciy4dae, mporucxoaut?! Uro u Kakum o0pa3oM yrpabiisieT
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U PETYJIMPYET YMCISHHOCTh MOMYISILIMKA KPOJIMKOB U APYTUX BUAOB KUBBIX
OpraHM3MOB Ha JaHHOW Tuiomaau? IlompodGyeM mpoaHaaM3MPOBATh 3TO
SIBJICHUE U JOOUTHCS MOHUMAHMS OYePEeNHOM 3araaku MIPUPOIHL...
Kaxxnast oco6b u3nydaeT BOKpYr ceds rncu-moie o. [lcu-monst, us-
JiydaeMble 0COOSIMM MOIYJISILIMY B3aUMOJAEUCTBYIOT APYT C APYTOM U BIIU-
SIIOT Ha MPOLIECCHI, IPOUCXOASIINE B OpraHu3Me Kaxaoit ocoou. Ipen-
MOJIOKUM, YTO CYIIECTBYET ONTUMAaJIbHAsI HANIPSIKEHHOCTD (IIJIOTHOCTD)
COBOKYITHOT'O TICU-TIOJIsI MOMYJISILMU, TPY KOTOPOIi CylIeCTBOBAaHUE KaXK-
JI0ii 0cOOM ONTUMAJIbHOE 1 COXPaHSIETCsI 9KOJOTMYECKOe paBHOBECHE.

W=_Hk(N; S) o ds dN (1)
ns

Ine:

W — COBOKYITHOE@ TICU-T10J1€ TTOMYISIIUMN.

S — momaakr apeajga OOMTaHUS TTOMYJISIIIUAM.

® — TICU-TIOJIe, U3JTyYaeMOoe OIHOI 0COObIO.

k(N, S) — koadpulLIMeHT B3auMOAEHCTBUS MEXY IMCU-TIOJSIMU
oco0eli BHYTpHY MOITYJISILIAM.

IMonynsiuus, ¢ YMCIAEHHOCTHIO 00JIbIlIe ONTUMAJIbHOM, CO3MAET
COBOKYITHOE TICH-M0Jie 00JIbIIei MIOTHOCTU, a MEHbIIash YUCAEHHOCTh
MOMYJSIUMU AAa€T MEHbIIYIO TNIOTHOCTh COBOKYITHOTO Ticu-noJjs. B oxa-
HOM CJIy4ae BO3HMKAET U30bITOYHAS MIOTHOCTh COBOKYITHOTO MCU-MOJIS,
a B IpyrOM — HeloCTaTOUHasl.

AWM = ”k(N; S) ® ds dN — J.J.k(N; S) w ds dN 2)
N+S NS

AWO) = _Hk(N; S)  ds dN — ”k(N; S) o ds dN (3)
NS N-s

M36bITOUHAs TNIOTHOCTH Ncu-110J11 AW nieiicTByeT yrueTalolie
Ha GU3MOJI0rMYecKre Mpolecchl OpraHu3Ma 0CoOU: BO3HUKAIOT TOPMO-
HaJIbHbI€ HapYIIEHUs, OJIOKUPYETCS aKTUBHOCTb pabOThI runodusa, Th-
Myca, YTO MPUBOIUT K CHUKEHUIO POXKIAEMOCTH U MPOAOJIKUTETbHOCTH
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xu3Hu. Hemocratounast AW TI0THOCTB ITCHU-TIONSI CTUMYJTUPYIOIIIE Neii-
CTBYET Ha TIPOLIECCHI, TPOTEKAIOIIME B OPraHU3ME 0COOU, YTO MPUBOIUT
K TTOBBILLIEHUIO POXKAAEeMOCTU U T. 1. VIMEHHO COBOKYNHAS MJIOTHOCTH NCH-
noJis nomyisian W, KoTopoe co31aéTcs BceMH 0CO0SMHU NMOMYJISIUA U SABJIs-
€TCsl TeM YNPaBJISIOIM MEXaHM3MOM, KOTOPbIi 00ecrieynBaeT 0aJaHC MEXKIY
YHMCJIEHHOCTBIO BUIA U IKOJIOTHYECKOI cucTemMoii. OUueHb BAXXHOE 3HAUCHUE
nMmeeT KoaduimeHT B3auMoaeiCcTBUSI, XapaKTepU3YIOLIUI CTeNeHb B3a-
UMOJIeCTBUS MexXay Tcu-noasiMu BHYTpu nionyasitiuu k(N; S). DToT ko-
3(hOULIMEHT 3aBUCUT OT KOJMYECTBA 0C00eii MOMYJISIUU U OT TEPPUTOPUH
apeajia, 3aHMMAaeMOii nomyJsiyMeil. 3HaUeHUE STOTO MapaMmeTpa st 00Jb-
IIMHCTBA BUIOB JIEXUT B Mpeeiax:

0<k(N;S)<1.

XOTsl CylIECTBYET BO3MOXHOCTb OTPULIATEIbHBIX 3HAYEHU I 9TOTO
napamMmeTpa, a TakKe cJiydau, KOraa OH MOXET ObIThb 0OJIblle €AUHULIBI.

PaccmoTpuM npuponHbie siBIeHUS, KOTOPbIe BAUSIOT HAa KOAhdU-
LIMEHT B3aMMOJICHCTBUSI, B pe3yJbTaTe Yero 3HaueHus 3TOro rnapaMmerpa
U3MEHSIIOTCSI M CTAaHOBSITCSI PaBHBIMM WJIM 00Jibllie eAMHULIBI. Bo Bpems
CUJIBHBIX 3aCyX, KOT/a LEJIOMY DSy MOMYJISILMAI pa3HbIX BUAOB XKUBOTHBIX
TPO3UT rMOEITb, MOXXHO HAOIOAATh UHTEPECHBIE SIBJICHUS: BCE OCOOU MOITy-
JISSUAU COOUPAIOTCSI BMECTE, — UX YUCJIEHHOCTb MOPOl TOCTUTAET MHOTUX
MWUIMOHOB, 2 MHOTAA U MWJIMAPAOB (capaHya, TEPMUTHI U T.11.) U OTU
CKOTUICHUSI HAUMHAIOT BECTU C€0s1 OUEHb UHTEPECHO. ..

Bo3bMEM B KauecTBe MpuMepa sIBJIEeHUE HaJOpraHu3Ma y KpbIC
1 Mblieil. CocTosiHue HagopraHu3Ma y HUX BO3HUKAeT Mpu Koadduiim-
eHTe B3aumoneiictBus paBHoM eauHuile [k(N, S) = 1]. UnauBuayanbHoe
MoJIe OCOOM MPU ITOM UCYE3AET, HO (popMuUpyeTcs OOl1Iee MCU-TO0JIE TTO-
nyassiyu. OrpoMHbIe MOTYUILA KPbIC U MBIIIEH epeMelaTcs, peoio-
JieBasi BCE MPETPajbl, TYA, [€ HET 3aCyXU U [JE MOITYJISILASI MOXET COXpa-
HUTHCS. B 5TOM SIBJIeHUY MHTEPECHO CJIEMYIOIIEe:

a) BCcTpeuasi Ha yTU ABUKEHUS mperpanbl (pydbU, peKu, OBparu
U T.T1.), TBICSIYM, a TIOPOIA U COTHU ThICSY OCOOEH 3aMOTHSIIOT CBOUMU Te-
JJaMU 3TU Mperpaabl U THOHYT, YTOOBI OCTaJbHbIE MUJIJTMOHBI KX COOPaTheB
0 TAKOMY MOCTY U3 TeJl TIPOAOJIKAIIU IBVXKEeHUE Briepen. MHTepecHo 1o,
YTO, B COCTOSTHUY HAIOPTaHU3Ma y OTNIPEAETIEHHONW 0COOU COBEPLIEHHO
OTCYTCTBYET MHCTUHKT caMocoxpaHeHus. Kaxnaasi ocobb CTaHOBUTCS
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KakK OBl KJIETKOII OTPOMHOI0O OpraHusma, J1Jsi KOTOpOIro moTeps Thicdd,
a TIOPOI M COTEH ThICSY TAKNX «KJIETOK» He3aMEeTHA U CIIY>KUT JIJISI CoXpa-
HEHUS BCETo HaJoOpraHu3Ma, TOMYJISLAY B 1IEJIOM;

0) nmepeMeleHe HaJOpraHM3Ma, MOMyJISILUU ITPOUCXOAUT Ha Je-
CATKU, a MHOTA ¥ COTHU KMJIOMETPOB Ha TEPPUTOPUU, KOTOPBIE HE OXBa-
YeHBI 3aCyXOii, MJIN IPYTUMU CTUXUIHHBIMU OeCTBUSIMU. JIBUKEHNE 3TOM
MAacChl XKMBBIX OPraHU3MOB MPOMCXOAUT B HY>KHOM HampaBJIEHUM, XOTS
B OTIIEJIbHOCTH B3ITasi 0COOb HE yIaJIsach 0 3TOr0 MOMEHTA 3a TIpejie-
JIbI CBOETO XKM3HEHHOTr0 MpocTpaHcTBa. OTKyaa cKorieHUe ocobeil 3HaeT,
KyJa HYy>KHO JIBUTaTbCsl, KAK OPUEHTUPOBATHCSI HA MECTHOCTH, TJIe PaHbIIIE
HU OJHA U3 3TUX 0cobeii He ObL1a?

ITonbITaeMcst 0OBICHUTDH 3TO SIBJIeHUE. Pe3Kkoe MmoBhILIEHNE TEM-
rnepaTyphl Bo3ayxa, OTCYTCTBUE BJIaTW, YMEHbIIIEHUE KOJIUUECTBA TTUIIN
B TeUEHME HECKOJIbKUX JHEI Yepe3 pelenToOphl BO3ACHCTBYET Ha KOPY ro-
JIOBHOTO MO3Ta 0COOM M BIUSIET HA pa3HbIe ero (PyHKIIMM, B TOM UMCJIE
1 Ha cOo3/1aBacMo¢ 3allIMTHOE TICU-TIOJIE W, KOTOpOe 00eCIieunBaeT coxpa-
HeHMe e€ MHAMBUIYyaJIbHOCTU. HebGnaronpusiTHbie MPpUPOIHBIE YCIOBUS
MPUBOIAT K BOBHUKHOBEHMIO OMACHOCTY TMOeIN, KaK 3TOI 0cOOU, TaK
¥ BCEU MOMYJISIIIMU 3TOro apeajia. Mo3r ogHOI 0coOM HEe B COCTOSIHUU
CIIPABUTBLCY C 3TOM CIOXHOI CUTYyallMeil B CHITY €ro OrpaHUYeHHbBIX BO3-
MoxxHocTeit. [ToaTroMmy, mpy BOBHUKHOBEHUM HETaTUBHBIX TPUPOIHBIX SIB-
JIEHUIA, 0 KOTOPBIX TOBOPWJIOCH BBIIIIE, ITPOUCXOAUT U3MEHEHHE COCTOSTHUS
KOPbI FOJIOBHOTO MO3ra — TOPMOKEHHeE 30HbI KOPbI, CO3Ja01Ieii i KOHTPOJIH-
pyIolIeii 3alUTHOE NICH-T10J1e 0co0u. [1py 3TOM 3allMTHOE TICU-TI0JIe 0COOU
ncyesaeT, KooPUIMEeHT B3auMOJIEICTBUSI CTAHOBUTCSI PABHBIM €IMHULIC
1 HEpBHasl CCTeMa 0COOM BKJTIOUAETCd Ha MpaBax 3JeMeHTa B (PyHKIINO-
HUpOBaHMeE KOJOCCAJTbHOM HEPBHOI CMCTEMbI HAJOPraHU3Ma.

YV 0onbIIMHCTBA BUAOB SIBJICHUE HAAOpPTaHU3Ma MPOSIBISETCS JIUIb
B DKCTpeMaJIbHBIX YcoBusX. [Ipu BoccTaHOBIEHUM HOPMAJIbHBIX YCIOBUIA
COCTOSTHME HEPBHBIX CUCTEM OCOOECH TTOMYJISIIMY BO3BpallaeTcss K OObIMHO-
My, U SIBJI€HWE COCTOSIHUSI HafopraHu3Ma Ipekpainaercs (KoadphuuueHT
B3aMMOJICHICTBUS CTAHOBUTCSI MeHblIe enuHUILIBI). CocTosTHUE Hamopra-
HU3Ma JIJIS 3TUX BUJOB SBJISIETCS DBOJIIOLMOHHBIM MIPUOOpPETEHNEM, T10-
3BOJIMBIIMM UM BBIKUTH U MIPUCITIOCOOUTHCS K U3MEHSIOIIMMCS TIPUPOJ -
HBIM YCIOBUSIM. B cocTosiHuM HajmopraHu3Ma cyreprno3ulius (CyMmMapHast
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IUIOTHOCTD) MCU-T0JIei 0coOei MOy MO3BOJISIET 00bENTMHEHHOM
HEPBHOIi cucTeMe pelllaTh KaYeCTBEHHO HOBbIE 3aJ1auM, TaKUE, KaK Opu-
€HTHUPOBaHUE B MPOCTPAHCTBE MPU TMepeMeIlIeHUU TTONYIsIIUU Ha 00JIb-
1IKMe paccTosiHUS U psan apyrux. [1pu 3ToM, B COCTOSSHUM HagopraHu3Ma
MPOMCXOAUT AKTUBHOE pa3pyllIeHWEe OPraHU3MOB 0CO0€i1, €ro Co3namIIuX,
HO €CJI 3TO COCTOSTHUE HETTPOIOJKUTEIBHOE, TO MOC/I€ BOCCTAHOBJICHUS
HOPMaJILHOTO 3alIUTHOTO MCU-TIOJIS Y KaXA0i 0COOU, MPOUCXOAUT MO-
CTeNeHHOE BO3BpallleHre opraHu3Ma K HopMme. SIBleHue HagopraHu3Ma
y LIEJIOTr0 psiia BUJOB BO3ZHUKAET MEPUOANYECKHU, Yallle BCEro 3To ObIBa-
€T CBSI3aHO C TOAMYHBIM LIUKJIOM U3MEHEHMST KIMMaTUYECKUX YCIOBUIA.
[TprMepoM TOMY MOTYT CJIyXKUTb IepeMelleHUs] Ha OOJIbIINE PACCTOSIHUS
nepenéTHbix NTull. Kak nmokasanum uccienoBaHus OpPHUTOJIOTOB, B IIIECTU
CJIyJasix U3 AEeCSITH, BO IVIaBe CTau MePeIETHBIX MITULl HAXOAUIUCh MOJIOIbIE
MITULIBI, BIIEPBbIE COBEPILIABIINE MEPEIET K MECTY 3UMOBKU 1, €CTECTBEH-
HO, He 3HawlIue Mapuipyra. YTo MUHTEpeCHO, OHa TTUIIA, JaXe OIlbI-
THas1, He OTIIPABJISICTCS B MOJIET K MECTY 3MMOBKM B OMHOYKY (TaKXKe, Kak
1 HeOOoJIbIIIME TPYyMITbl 0co0eii). [Topoit oHM TMOHYT OT roJjiona, 3aMep3aloT,
HO HMYTO HE MOXET UX 3aCTaBUTh JIETETh K MeCTaM 3MMOBOK. OIISITh Xe,
B U€M TYT cekpeT? B 4éM nmpuymHa TaKkoro CTpaHHOTO MOBEACHUS TITULL?!.

B npouecce aBoJIOLIMM, NTULIBI BIpaObOTaIN y ce0s1 CITOCOOHOCTh
co3naHusl HagopraHusma. [IposiBisieTcs: 3To COCTOSIHME K TIepUOoIy Mepe-
Jnéta. OCHOBOI 3TOr0 MPOSIBJICHUS CAYKUT BHYTPEHHUI OMOJOTrMYECKUIA
TOAMYHBIN LUK, CTUMYJIUpPYIOLIEe NeliCTBUE HA TIPOSIBJIEHUE KOTOPOTo
OKa3bIBalOT BJIUSIHUE TIepenana TeMnepaTyp (IoXoJoaaHue), yMEHbIIICHUE
MPOIOJKUTEIBHOCTU AHS, COKpallleHWe KOJIMYeCcTBa U KauecTBa MUIIHU.
BnusHue npupoaHbIX yCJIOBUI TIPUBOIUT K BApbUPOBAHNIO B HEKOTOPHIX
npezaeaax Hayaja rnepejéra. B BeceHHe-eTHUI TTepro, Korna MprupoaHbIe
YCJIOBUSI OJ1arOMPUSITHBI 1JIs1 XKU3HU TITULL (KOTJa OHU BbICMXKMBAIOT sIiilia,
BBIKAPMJIMBAIOT CBOMX MTEHIIOB), MO3T KaXI0i 0COOM CO3IAET 3allIUTHOE
MCU-T0JIe, KOTOPOE 00eCcreuynBaeT MaKCUMAaIbHO OJ1aroNpUsITHbIEC YCIOBUSI
171 (PYHKIIMOHMPOBaHUS opraHu3ma B 1eaoM (cM. Puc. 41). T'onuuHbiii
OMOJIOrMYECKU LMK IVIOTHOCTU 3aLIUTHOTO TICU-TI0JIs1 0COOM TTPUBOIUT
K TOMY, YTO K OCEHH Y MePeJETHBIX NITULl UHAMBUIYaTbHOE 3alIUTHOE ICH -
0JIe CTAHOBUTCS OYEHbB CJ1a0bIM, TPAKTUUECKM MCUE3aET, UTO SIBISIETCS
HEO0OXOIMMBIM YCIOBUEM JIJIS BOBHUKHOBEHUSI COCTOSIHUSI HaJlOpraHu3-
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Ma (cMm. Puc.42). To, yto npupoaHbie (GakTOPHI SIBISIOTCS JUIIb 3aITyC-
KaloIlMM MEXaHU3MOM OMOJIOTMYECKOTO BHYTPEHHETO TOAUYHOIO LIUKJIa
MOATBEPKIAETCS TEM, UTO PE3KHE BPEMEHHbIE TTOXOJIOAAHUS U 3aMOPO3-
KM HE€ 3aCTaBJISIIOT MTULL OTHPABIISITECS K MECTaM 3UMOBOK, XOTSI YacCTh
M3 HUX U THOHeT. TakuM 06pa3om, nu3MeHeHe OMOXMMUYECKUX MTPOLIECCOB
B KJIeTKax opraHu3Ma (0COO€HHO B HEPBHbBIX KJIETKAaX MO3ra) MPUBOAUT
K UBMEHEHMUIO CTPYKTYPhI U3TydaeMbIX HEHpOHAMMU TTOJIEN U B LIEJIOM K U3-
MEHEHHUIO BCETro MCU-TOJI opranuaMa. I1cu-nosie u3 3aMKHYTOI CTPyK-
TYpbI Ipeo0pa3yeTcs B OTKPBITYIO, T. €. KOOMPUIIMEHT B3aUMOAEHCTBUS
CTPEMUTCS K AUHMUIIE.

Kaxnplit BUua NTUL UMeeT MUHUMAaJIbHOE YMCJIO 0CO0ei, KOTopoe
HEO0OX0AUMO JJ11 BOBHUKHOBEHMS SIBJICHUSI HAJOPraHW3Ma y 3TOM I0ITy-
Jguuu. B coctostHuM HagopraHuama ctast nTull (001as HepBHasl CUCTEMA)
MOXET OPMEHTHUPOBATHCS IO 3BE371aM, 1O COJIHILY, PACCUMTHIBATb TPAEKTO-
PUIO TT0JIETA, ONTUMAJIbHYIO CKOPOCTh MEPEIETA OT OMHOTO MECTa K JAPYro-
my. [Ipu aTOM, B COCTOSIHUM HagOpraHu3Ma oo1as rncu-cucreMa (HepB-
Hasl CUCTEMa) MOXET YUUTHIBATh LIEJbIA psif CIydaliHbIX (PAKTOPOB — CUITY
W HampaBJIeHWE BETpa, U3MEHEHHUE CKOPOCTH TTOJIETA OT aTMOC(EPHBIX
ycaoBuii U T. 1. (cM. Puc.43). OtnenbHasg 0coOb BCeX 3TUX CJIOKHBIX ACii-
CTBUIi BHITTOJTHUTH HE MOXKET, KAK MOXKHO MOHSITh U3 MPUBEAEHHBIX BbIIIIE
npuMepoB. HepBHast cuctema ocobu Kaxxaoro Buaa MO3BOJISIET peIlaTh
3aJlauu, CBSI3aHHbIE ¢ 0OECIIeUeHEM HOPMAIbHOM KU3HEAESTEIbHOCTH
1 GYHKIMOHUPOBaHUS opranusMa. [Ipu aTom cTeneHb pa3BUTHUS ITOM
WHIWBUIYaTbHOM HEPBHOM KJIETKM 3aBUCUT OT CJIOKHOCTH YCJIOBUIA Cpellbl
obuTaHus faHHOro Buaa. MMeHHO B mpoliecce 3BOJIOLMOHHOTO pa3Br-
TUSI MHOTHME BUJIbI MPUOOPETATN BO3MOXKXHOCTb CO3/1aBaTh OObEAUHEHHBIE
HEPBHbIE CUCTEMbI IPYMIT WX MOIYJISLAN B LIEJIOM (COCTOSTHME Hagopra-
HH3Ma), KOoraa AeMCTBUS U BO3MOXHOCTHA HEPBHOIM CUCTEMBbI OIHOM 0cOOu
HE TTO3BOJISIOT pa3pelIMTh BO3HUKILME )KU3HEHHO Ba>KHbIE CUTYAlIUU. ..

DBOIIOLIMOHHOE Pa3BUTUE MPUBEJIO K MOSIBJIEHUIO BUIOB, Y KOTO-
PBIX Kax1asi 0cCOOb MUMEET CTPYKTYPY HEPBHOI CUCTEMBI, O3BOJISTIOLILYIO
pemarth CJIOXKHbBIE 3a1auu. Takast CTpyKTypa NpeacTaBisieT coO0i cuctemy
B3aMMOJEMCTBYIOIIUX MEXTY COOOI MIJITMAPI0OB HEMPOHOB, CKOHLIEHTPU -
POBaHHBIX Y ONHOK 0coOu. B3auMocCBsI3b MeX1y HEMpOHAMU, BXOASIIN-
MU B 3Ty CUCTEMY MaKCUMaJIbHA U CTPEMUTCS K eArHMIIe. B TO ke BpeMs
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BCsI CMCTEMa MaKCUMAaJIbHO M30JIMPOBaHA OT BIMSHUS IPYTUX MICU-CUCTEM
(k023 (pPULMEHT B3aUMOIEHACTBUS MEXAY TAKUMU CUCTEMAMU CTPEMMUT-
Csl K HYJII0). DTO MPOUCXOAUT B pE3yJIbTaTe CO3JaHUs CaMOI MCU-CUCTE-
MO 0COOM 3aLLMTHOTO (M30JUPYIOLIEro) 1oJisl. B ciydae Takux CJIOXKHbBIX
MCU-CUCTEM MaKCUMaJbHas U3OJISILMSI HEOOX0auMa IJIS BO3MOXHOCTH
MPUOOPETEHUS U 3aKPEeIICHUS MHAWBUIYAJIbHOTO OIIbITA, C TIepeaavei
€ro MOoCJeayIOIIMM MOKoJeHUsIM. [lepenada ocyIecTBISIETCS MOCPEACTBOM
H3MeHeHNs reHeTHYECKOro KoJa M HemocpeaCcTBeHHbIM 00yyeHueM. Hanu-
YyMe Yy OMHOI OCOOM CJIOXHOM MCU-CUCTEMBI, COCTOSIIEN U3 MUJIJIMAP-
JIOB B3aMOEMCTBYIOIIMX MEXAY CO00I HelipOHOB JAET BO3MOXHOCTh
pa3rpaHU4YUTh QYHKIMU, 0OeCcHeunBaoIe OMOJIOTrMYECKUEe TPOLIECChI
OpraHu3Ma, CBSI3aHHbIE C HUMM TTOBEIECHUYECKME peaKIuU U QyHKIIUU
110 HAKOIUIEHUIO MH(MOPMALIMU O BHEIIHEH cpelie, B KOTOPOil CylIeCTBY-
eT n1aHHasg ocobb. Ha onpenenéHHOM a3Tarne HaKOMJIeHUs WH(GOPMaLlUr
Y Pa3BUTHUS TaKUX ICU-CUCTEM, BOZHUKAET CITOCOOHOCTh aHaJIM3a 3TOM
“H(MOpPMALIMU, 1 TTOSBISIETCSI OCO3HAHHOE IECTBUE U peakKlMy Ha Mpo-
1IECChI, POUCXOMSIIME B OKpyKatoleit cpene. [1pu aToM, OrpOMHOE YKCIIO
HEPOHOB CITeLMATU3UPYETCS HA TIpeoOpa3oBaHUM OOHUX (POPM MaTEepUU
B ApyTrue, Ha CO3IaHUU TOJ0TrpaMM U CUHTE3€, U pa3BUTUU 3(PUPHOTO,
aCTPaJIbHOIO U MEHTAJILHBIX TeJ1 0cOOU. CMHTE3 U pa3BUTHE STUX TEJI BO3-
MOXXHBI JIMIIIb TPY ONpeneéHHOM YPOBHE IBOTIOIMOHHOTO Pa3BUTHS HEHPO-
HOB MO3ra. JTOT MPOLIECC BO3HMKAET MPY HAIMYUU HEOOXOAMMOro 00beEMa
1 KauyecTBa MH(pOpMaILK, KOTOpasi MOCTYIIAET B MO3T Yepe3 3pUTEJIbHbIE,
CJIyXOBBbI€, OCSI3aTeJIbHbIE 1 OOOHSTEIbHbIE KaHAJbl B BUIE PA3JIUYHbBIX
HEPBHBIX CUTHAJIOB. DTU CUTHAJIBI IPOU3BOAAT UBMEHEHNE KAaUeCTBEHHOTO
COCTOSTHUMSI BHEIIIHE Y BHYTPEHHEM cpel HEMPOHOB, MIPUHUMAIOIIMX 3Ty
nHpopmanuio. MHpopMalivs, HaKorieHHas B HeiipoOHax B BUJIE CTYCTKOB
pa3IMYHBbIX (POPM MaTepuM, MIPUBOAUT K KAYeCTBEHHOMY U KOJIMYECTBEH-
HOMY U3MEHEHHMIO OPraHNYEeCKHUX U HEOPraHMYECKNX MOJIeKYJl, HOHOB, BHYTPH
HeiipoHoB. Bcé 310 BMecTe NPUBOAUT K U3MEHEHHIO BeJIMYMHbI MICKPUBJICHUS
MHKPOKOCMOCA KJIeTKH. VI, Koria 310 MCKpUBJIEHHE IOCTUTAeT BeJTMYMHBI A2,
MPOUCXOIUT PACKPbITHE B 30HE AEHCTBUS 3TOI0 UCKPUBJIEHHUSI KAYE€CTBEHHOTO
Oapbepa Mexay (u3uYecKHM M aCTPAJIbHbIM YPoBHSAMU. [1py 3TOM BO3HMKA-
10T YCJIOBMS IS TIepeTeKaHusl (POpM MaTepuU Ha acTpaJibHbINA YPOBEHb,
1 HaYMHAaeTCcsd HapaboTKa acTpaJibHOro Tejia HeilpoHoB (cM. [aBy 2).
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Eciu roBopUTh 0 4enoBeKe, MO3T peOEHKA T0JIKEH BIUTATh B C€0sI
onpeneneHHbIN 00bEM MHGpOPMALIMHU, KEJTaTEbHO JIYUIIIEro KayecTBa.
Yaiie Bcero aTa HecucTeMaTU3UMpOBaHHasE MH(GOpPMaLKs, HeoOxoaumast
JIJIS1 BCECTOPOHHETO Pa3BUTUS peOEHKA, JOJKHA BIUTATHCS MO3TOM B Te-
YeHHUe OINpeNeIEHHOTO BpeMeHHU ero pa3BuTHs (10 4—6 neT). Ecin 1o aToro
BO3pacTa MO3r peOEHKa He MOoJIy4aeT KPUTUIECKOro 00béMa MH(pOpPMALIUK,
TO €ro HEMpOHBI He YCIIeBalT HapaboTaTh 3(pUpHBIE TejIa 10 HY>KHOTO Ka-
YECTBEHHOTO YPOBHSI, ITPY KOTOPOM U3MEHEHUE UCKPUBJIEHUSI MUKPOKOC-
Moca HelipoHa MPUBOAUT K OTKPHITUIO KAUeCTBEHHOI0 Oapbepa MeXay
3(UPHBIM U acTpaJbHbIM YPOBHSIMU. Takoii MO3r najibliie He B COCTOSTHUN
Pa3BUBATLCA, U XOTSI 00eCNeuBaOTCs Bce OMOI0rMYecKre OTPeOHOCTU
OpraHu3Ma, HO 0CO3HAHHOCTH B JICHCTBUSIX, PA3yMHOCTH B NIOBEJIEHHNH TAKOTO
pedEéHKa 00OHAPYKUTbh HEBO3MOKHO. Takoe COCTOSIHME BO3HUKAET TOJIBKO
B IBYX CJIy4asix:

a) Korja Mo3r peO€HKa He MoJIyJaeT U3 OKpyKaromeii cpeabl HHgop-
MalMi He00X0AMMOr0 KOJIMYeCTBA M KauyecTBa, MM JKe Ka4eCTBO 3TOi MH-
(hopmanum — HeTOCTATOYHO ISl HU3MEHEHHSI KAYeCTBEHHOI CTPYKTYpbI Helipo-
HOB Mo3ra. [IpyMepaMu MOTYT CITy>KMTb ClIydau peajbHbIX «MayrJIn», KOTIa
MaJIeHbKHE AETU, B CUJTY T€X UM MHBIX O0CTOSTENbCTB, OKa3bIBAIUCh Cpe-
IV TUKUX XKUBOTHBIX 1 ObLIM «BOCHUTaHbI» UMU. Bcé — moBeneHue u 00-
pa3 XXM3HU TaKUX JIeTei MOJHOCTHIO COOTBETCTBOBAJIU MOBaAKaM 1 00pasy
>KM3HU UX BOCIIUTABIIMX XXKUBOTHBIX. Koraa, mo cyacTiMBoii cay4aitHOCTH,
TaKMe JETU BO3BpalllaJIMCh B OOIIECTBO JIONEH TO, K COXAJIEHUIO, OHU
U JaJibllle MPOAOJIKAIM BECTU celsl, KaK XKUBOTHBIE U MPAKTUUECKHU YKe
HE MOIJIM MPUOOPECTU HABBIKU MOBEAEHHS, COOTBETCTBYIOLIIME YeIOBE-
YECKUM;

0) Korjaa HopMaJibHOe Pa3BUTHE HEPOHOB MO3Tra peOEHKA HEBO3MOXK-
HO, B CHJIy TeHeTHYECKHX MPo0jieM WM XkKe MPH HAJHIMH B MO3re pedéHKa
(B CIMHHOMO3r0BO# XKUJAKOCTH) PA3HbIX BUAOB MH(EKIUii, KOTOPbIE Bbije-
JSI0T, KaK MPOAYKT CBO€l JKU3HeAeATeIbHOCTH, 00JbIIHE 103bI TOKCHHOB.
B pesynbraTte — cayyan BpOXAEHHON MM IPUOOPETEHHON YMCTBEHHOM
OTCTAJIOCTU PA3HOM CTEINEHM TSKECTHU, PU HAJTMYMU KOTOPOil pa3BUTHUE
peb6eéHKa BOOOIIe HE MPOUCXOAUT, a €CJIU U TIPOUCXOIUT, TO OHO TaK OT-
CTa€T OT HOPMBI, UTO, B KOHEYHOM CUETE, TOXKE MPUBOAUT K OTCTABAaHUIO
YMCTBEHHOTO Pa3BUTHUSI.

116



Thasa 3. [lcu-noas é npupode u 6 360ar0uuUL pazyma

Ecnu ke Mo3r cBOeBpeMEHHO MOTYYMI HY>KHOE KOJIMYECTBO M Ka-
YyecTBO MH(pOpPMaIlNM, B HelipOHaX IMPOUCXOIUT HEOOXOOUMOE U3MEHeE-
HHEe MUKPOKOCMOCA U Mcue3aeT KaueCTBEHHbII Oapbep MeXIy 3(pUPHBIM
U acTpajibHbIM YPOBHSIMU, HAYMHAETCA (DOPMHUPOBAHNE U IBOTIOIMOHHOE
pa3BHUTHE aCTPAJbHBIX TeJl HeipoHOB Mo3ra. [1pu 3aBepllleHUU MOJTHOTO
pa3BUTHUS aCTPAJIbHBIX TeJI HEHPOHOB IMPOUCXOIUT U3MEHEHNE MEPHOCTU
MUKPOKOCMOCAa HEMPOHOB Ha BelnuuHy AL'; (cM. [aBy 2), u nucuye3aet
KauyeCTBEHHBII Oapbep MEXIY acTpaJbHBIMUA U MEHTaJIbHBIMU YPOBHIMU
HelipoHOB Mo3ra. Bo3HuKaloT ycaoBus 111 (hopMUPOBAHMS ¥ PA3BUTHS MEH-
TAJbHBIX TeJ HeipoHOB. C HapaOOTKOM Kaxaoro Tejia (3(MpHOro, acTpaib-
HOTO M MEHTAJIbHBIX), CYIIIECTBEHHO U3MEHSIOTCS CBOMCTBA HEMIPOHOB,
BO3MOXHOCTH MO3Ta 10 HAaKOIJICHUIO 1 00paboTKe nHPOpMallN, IOCTY-
naroleii, Kak U3 BHEIITHETO, TaK U U3 BHYTPEHHEro Mupa. Pa3Butne Takmx
MCU-CUCTEM (HEPBHBIX CUCTEM) MPUBOAUT K TOMY, YTO BUJIbI, 00JIagaIolIe
TaKUMM TICU-CUCTEMaMM, B XOJI¢ CBOETO 3BOJIIOLIMOHHOTO Pa3BUTHS, HAUM -
HaIOT OCO3HABATh Ce0sl B IPUPOJE U BLIALHATH ce0st u3 Hee. [IprnodpeTaror
CIMOCOOHOCTD BJIUSIHUS Ha OKPYKAIOIIYIO MPUPOAY U pa3BUBAIOT pa3iny-
HbIe criocoObl Takoro BiusgHud. [lepecTpanBaloT cpeay cBoero oOMTaHus
B OoJiee mpuemMieMble 1J1s1 ce0s1 (POPMBI, YaCTO MPU I3TOM, K COXKAJIIEHUIO,
HapyIas 3K0JIOTUYeCKOe paBHOBECHE. DKOJIOTUUECKUI T1cOaTlaHC UMEeT
MaKCUMaJbHO JOMYCTUMBbIE TPAHUIIbI, BBIXOJ 3a TIpeieibl KOTOPBIX MPU-
BOIMT K HapYLIEHUIO 3KOJOTMYECKON CUCTEMBI.

Pa3ymHbIM, B IOJJHOM CMBICJI€, MOXKHO Ha3BaTh TOJbKO TOT BHJI, 9BO-
JIOIHOHHOE Pa3BUTHE KOTOPOr0 NMPUBOIUT K MOHMMAHHUIO CBOEro eIMHCTBA
C MPUPOIOiA, U pa3yMHAas IeITeJTbHOCTh KOTOPOTO He MPUBOIMT K pa3pylieHHI0
3KOJIOTHYECKOI CHCTEMBI, 2 TADMOHUYHO H3MEHSET e€, He Hapylmas 0anaHca.
DT0, B KOHEYHOM CYETE, MPUBOIUT K NMEPUONYECKOH CMeHe IKOTOTHIECKUX
CHCTEM.

HexoTtopbie BUABI 3eMHBIX JKMBBIX OPraHM3MOB UMEIOT TTIOJO0OHBIE
CJIOXKHBIE TICM-CUCTEMBI. Bce 3Tu BUIBI 0OBeTUHSIOTCS B OMUH TTOAKIIACC —
BbICIIMX MJIeKonuTaomux. Ocodoe MeCTO Cpeir 3TOTO MoaKJIacca 3aHuMa-
10T 1Ba BUJA: Aejb(uH 1 yeloBeK. YeaoBeK — eAMHCTBEHHBIN pa3yMHBbI
B, (TOMOCAMUEHC), UMEIOIINIA CIOXKHYIO IICU-CUCTEMY, BOJIIOLIMOHHOE
pPa3BUTHE KOTOPOTO CONMPOBOXKIAAIOCH M COMPOBOKIAETCS U3MEHEHHEM KO-
JIOTHYECKO#i cuctembl. K coxkajleHUn1o, 4eI0OBEK MO OTHOILIEHUIO K TPUPOJIE
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HaAXOAUTCS B «COCTOSIHUM BOMHBI» C PEAKUMMU TEPEMUPHUSIMU, a HE B TApMO-
HUYHOM €IMHEHMU C Held... OCTaéTcsl TUILb HAESIThCS, UYTO 3TO eAMHEHUE
BCE XK€ MPOU30MIET B OIvKaiileM Oyayiem...

Ocoboe noJjioxkeHHe YeaoBeKa B XKMBOI TPpUPOJE CAeayeT U3 eTo
BUJOBBIX U MTOBeAeHUYECKMX ocobeHHocTel. [Ipexae Bcero, 3To nNpsiMoxo-
JsI1Iee CyIIeCcTBO — o0lIecTBeHHOoe. Hanuuue mapsl CBOOOAHBIX BEPXHUX
KOHEYHOCTE! — pyK, MO3BOJIMJIO YEJIOBEKY B XOJI€ SBOJIIOLIMOHHOTO pa3Bu-
TUSI CO3[aTh OPYAUs TPyAa, COBEPIIEHCTBOBAHUE KOTOPBIX IIPUBEJIO K BO3-
MOXHOCTH BJUSIHUSI M U3MEHEHMST OKPYXKaIOIIEei cpeibl B COOTBETCTBUU
¢ MOoTpeOHOCTIMU YesioBeKka. OO11ecTBeHHass (hopMa CyIIeCTBOBAaHUS 110~
3BOJIMJIA PELIUTh APYTYIO MpoOJIeMy — HaKOIUIEHUE U Tiepeaady mocie-
JOYIOLIMM TTOKOJEHUSIM HEeOOXoauMOi nHGpOopMaLMK (CHavyaja B yCTHO,
a MOTOM Y B MMCbMEHHOI1 (hopMe) B BUJIE TTOTYYEHHOTO U TPUOOPETEHHOTO
OITbITA HE TOJILKO CEMbH, TIJIEMEHM, HO U ThICSY, a TI0 Mepe pa3BuTus Ye-
JIOBEYECTBa, COTEeH ThICSIY, MUJJIMOHOB JITOIEIH MHOTHUX MTOKOJIEHUIA.

OT nokoyieHusI K MOKOJIEHUI0 MHOXUJIACh HAKOILJIEHHast UH(pOP-
Malusl, U3BMEHsIOCH U €€ KauecTBO. Bcé 310 BMecTe mpuBesio K TOMY, YTO
HOBBI€ IMOKOJICHUSI BIIUTHIBAsi COBOKYITHBI OMBIT, MOIHUMAJIMCh Ha CJie-
NyIolyIo 00Jiee BHICOKYIO CTYyIIeHb 3BOMIOLIMOHHOIO pa3Butus. M korma
YenoBeuecTBO M300peio pa3Hbie CpelcTBa MacCOBOI MH(pOPMALIUU —
KHUTH, Ta3eThl, paano, TeJeBUACHUE — IMIPOU3O0ILLET Pe3KUii KaUeCTBEHHbIM
CKayoK 3TOro pa3Butusi. OCOOEHHO CUJIBHO 3TO HA0I01a0Ch MTOCIeAHUE
cto JieT. B cuny Toro, uro YenoBeyecTBO MMEET OTPOMHOE KOJIMUYECTBO
nHGOpMaLK, KOTOpasi, B KaXXIOM KOHKPETHOM cJlydyae JOCTOBEpHa U CO-
OTBETCTBYET ACUCTBUTEIbHOCTH, HO TEOPETUUECKOE €€ OOBICHEHUE M0~
CTPOEHO Ha OLIMOOYHOM JIOTUUYECKOM (DYHIAMEHTE, «pa3yMHas» IeaTe/ib-
HOCTb YeJIOBeKa NMpHBeia NPUPOAY B 1eJioM Ha rpaHb Katactpodsl. M eciu
aTa KaTactpoda Mponu30MaET, TO 3TO MPUBEIET K TMOEIN HE TOJbKO Yeno-
BeYeCTBa, KaK BUJIa XXUBOI MPUPOIbI, HO U K THOeU MPaKTUIeCKU BCeit
9KOJIOTUYECKOI CUCTEMBI. ..

Xouercd el pa3 oOpaTUTh BHUMaHKE HA TO, UTO Y€JI0BEK HE POXK-
JIaeTcs pa3yMHbIM, a TOJIbKO HMEET BO3MOXKHOCTb CTATh PA3yMHbIM, ITPU BITH-
ThIBAHUU MO3IOM peOb&HKa HeoOXoaMMOoro oobeémMa nHGopMaLn B BUAE
3HAHUM U OMbITA, HAKOIJIEHHOTO YenoBeuecTBOM, ero MpUHIIMIIOB, 3a-
KOHOB, MopaJiu... U cuHTe3e Ha OCHOBE BCEro 3TOr0, CBOEro MHIANBUAY-
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aJIbHOTO MBIIIJIeHMST, cBoero f. [Ipy rapMOHMYHOM pa3BUTUM TIUMYHOCTH,
YeJIOBEK MOXET TOCTUYb TAKOTO YPOBHSI pa3BUTHUS CO3HAHUS U BO3MOX-
HOCTEI, MPU KOTOPHIX peaanu3yeTcs] HCTHHHOE, TADMOHMYHOE CAMSHHE
YyeJioBeKa ¢ MPUPOIOii.

Bo3HuKaeT BOmpoc: e MHOTHE BUIIBI SKUBBIX OPTaHU3MOB B XOJI€
SBOJIIOLIMOHHOTO Pa3BUTHS, B KPUTUYECKUX CUTYaLIUSIX IIPUOOPEIIH CITO-
COOHOCTh CO3IaHMST HAAOPTraHM3Ma, BO3MOXKHO JIH, M B KAKHX CHTYAIIUAX,
3TO siBJieHHE Yy YeioBeka?!.

YetoBeK MMEET CIIOXKHYIO IICU-CUCTEMY, COCTOSIIITYIO M3 YeThIPHA -
LIaTV MWIIAAPAOB HEMPOHOB, KOTOpast, TIPU IIPaBUILHOM Pa3BUTHUH B CO-
CTOSTHUM PELINTh MPAaKTUIECKU BCe BO3HUKaIIMe 3anaun. Kpome aToro
HEMpOHBI MO3ra YeJIoBeKa UMEIOT MAaKCUMAJIbHYIO CTEIIeHb B3aUMOIeii-
CTBUS MeXIy co0oii. Takoro ke KauecTBa B3aMMOICHCTBUS TPAKTUYECKU
HEBO3MOXHO TOOUTHCS B COCTOSIHUS HaTOpTraHMU3Ma I10 TeM e MPUIM-
HaM, 4TO TIPOSIBJISIETCS B TAKOM XK€ COCTOSTHUM Y TEPMUTOB, IMUET U Mypa-
BbEB. Hamopranusm, abcosmoTHast uest, 00IeCTBEHHbBIN pa3yM SBJISIETCS
He IIIaroM BITepél, KaK 3TO MPOU3OIIIIO Y TeX Xe TEPMUTOB, MUENI, Mypa-
BbEB U T.]I., a IIIaroM Ha3aj... [loToMy, 4TO B 3TOM COCTOSIHMM HAJI0OPraHU3MA
Y 4€JI0BEKA HEBO3MOXKHO FApMOHIUYHOE Pa3BUTHE 00Iel ncu-cucTemsl. [Tpu
HOPMaJbHOM Pa3BUTUHU YEJIOBEKA, CO3MaBaeMOE MO3TOM 3allIMTHOE T0JIe
MaKCHMAaJIbHO U30JIMPYET IICU-CUCTEMY YeJIOBeKa OT BHEITHETO BIIMSTHUSI.
M B GOJBIIMHCTBE CITy4aeB, IJI PACKPBITHS 3TOTO 3aIMTHOTO IOJIsT He00-
XOIMM TOJIYOK U3HYTPU TICU-CUCTEMBI YejioBeka. Ho mis aToro, Heo6xo-
VMO BBITIOJIHEHUE JIBYX YCJIOBHIA:

a) 0oJIbIIas KOHIIEHTPAIKs JIoeii Ha He0obIoi miomamxu. I1pu arom
NCH-TIOJIE KAXK/I0T0 YeI0BEeKA IeCTBYET HA 3aIUTHBIE MOJIST €70 OKPYKAIOIIMX
JII0/Ieid ¥ COOTBETCTBEHHO, HA00OPOT — NMCH-NOJIS OKPYKAIOUIMX YTHETAIOIe
JeCTBYIOT HA 3aIIMTHOE MoJIe KaXKI0ro YejoBeKa. B pe3yibrate noTeHmman
3QIIUTHOTO NCH-TIOJIA JIIO/IEl B 3TOM CKOILICHHH 3HAYMTEIbHO CHIKAETCH

0) IIpY MOHIKEHHOM MOTEHIIMAJIE 3alIUTHOTO TICH-TIOJIST YeJIoBeKa
HeoO0X0I1Ma IMOIMOHAIbHAS PACKAYKA CHCTEMbI M3HYTPH, Yalle BCEro, oT-
punatenbHas. [1py ToCTIKEHUY ONPeae/IEHHOTO YPOBHS SMOILIMOHAIBHOM
pacKayKu, 3alUTHOE ICH-TI0JIE Y€JIOBEKA CTAHOBUTCS HEYCTOMYMBBIM M iCYE-
3aeT. Kaxplii 4eJI0BEK B 3TOM CKOILIEHHH MEPECTAET ObITh MHIAUBUIYAJIbHO-
CThI0, €r0 MO3T MOTYMHSAETCS IMOIMAM, OYIIYIOIIUM CPEIH 3TOr0 CKOILICHHUS
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mozeii. VI B 3T0M COCTOSIHMHU JOCTATOYHO TOJIbKO Hanpasuth B «<HY2KHOM»
HATTPABJIEHUU pa30yuieBaBiiyiocsi TOJIY, M OHA CAeIAaeT BCE, 4TO HYKHO
JUIS1 T€X, KTO yNpaBJisierT.

DTO — NpUHIMN JeicTBUS, TaKk Ha3piBaemoro, IICU-OPYXKUA
B O/IHOM U3 €ro NposBJICHHIA.

B uctopuu YenoseuecTBa, KaK JajbHEl, TaK U OJU3KOM, MOXHO
YBUAETh HEMAJIO MPUMEPOB MOTOOHBIX IEHUCTBUI U, YTO UHTEPECHO, B CO-
CTOSIHUM <«TOJIMbI» YeJOBEK YaCTO JIe1aeT TaKoe, 4ero HUKOrAa Hu JI0 TOro,
HM NI0CJIe OH CO3HATENIbHO He Jenai. YacTo 3To Aaxe MOJTHOCThIO MPOTUBO-
pPEYUT ero NpMHUUIAM 3TUKU U MOPaJIv. A €C/Ii Y4eCTb, UYTO TOJIbKO JIUIIIb
TPU-NATH MPOLEHTOB HEHPOHOB MO3ra YejioBeKa padOTAIOT HA ero CO3HAHME,
a octasibHble 95—97% He y4acTBYIOT B CO3HATEIbHOM NeSITEIbHOCTH, TOT/IA
MOXET peaanu30BaThCs Clenyolias CUTyamus... ECu KTo-To uMeeT «KJiod»
BX011a B 3TN 95—97% Mo3ra u 3HaeT, KAKMM CIIOCOOOM MOXKHO OTKPbITh 3Ty
«JABEPb», TO ITOT 4YeJOBeK Wi rpynna moaei B cocroaauu YITPABJIATD
JII00bIM KOJMYECTBOM Jitofeil. Yale Bcero 3To BO3HUKAET MPU eMUCTBUM,
TaK Ha3bIBa€MbIX, YIPABISIONIMX MICU-TIOJIEN, KOTOPbIE MOXET CO3/1aTh,
KaK OJIMH YeJIOBEK, TaK U rpynra. [1pu aTom, Jtoau, KoTopbie moasepra-
I0TCSl IEUCTBUIO TAKOTO TICU-OPYXKHUS aOCOJIOTHO HAUYErOo HE YYBCTBYIOT
1 HE TTOHUMAIOT, MoYeMy 1 4TO 3aCTaBWJIO UX CIeJNaTh TO WU UHOE... DTO
OUYEHb MOIIHOE U CTPAIIHOE OPYXUE, TOpa3ao onacHee paauaiuu, 6omo,
XUMUYECKOTO WU OAKTePUOJOTMUYECKOTO OPYXKUs. YKe XOTsI Obl TEM, UTO
JIIO[IU, TIOABEPralolumecs A1eMCTBUIO 9TOTO OPYXKUsI, Jaxe U He MOoA03pe-
BAlOT, YTO HA HUX UIET KaKoe-To AeicTBue. TakuM oOpa3zoM, il TeX, KTO
MPUMEHSIET 3TO OpPYKHUe, CYIIECTBYET MoHas 6e3HaKa3zaHHOCTh. [ToToMy
YTO, Yallle BCEro Te, KTO MPUMEHSIIOT €ro, MbITAIOTCsl YOeIUTh BCEX OCTalb-
HBIX, YTO JAaXKe caMa ujies TAKOro JAeiCTBUSA a0CypaIHA U HeJlena... YOexKaaloT,
NMPUKPBIBASACH JIOXKHOI (unocodueil u onupasch HA JIOXKHBIA GyHIaAMEHT,
0 4éM OHM caMH MpeKpacHo 3HawT. Ilcu-opyKue — caMmoe aHTUryMaHHOe U3
BCEX CYIIeCTBYIOIIMX B MUPE, U KOI/IA OHO MONAIAeT B «4€PHbIE» PYKH, TO BO-
UCTHHY HAYMHAEIIb BEPUTb B HACTYIJICHHE «CYIHOTO JHS»...

Takum 00pa3oM, COCTOSIHME HaIOpraHU3Ma y YeJIoBeKa MOXKeT BO3-
HUKHYTbh CTUXUIAHO B pe3y/ibTaTe OTpULIATEIbHONH 9MOIIMOHATIBHOM pacKau-
KU B OOJIBIINX CKOTUIEHUSIX, a TAKXKE B pe3y/ibTaTe NeiCTBUS YIPABISIIOLIUX
TCU-TI0JIe} TPU TPUMEHEHUU TTCU-OPYXKMUSI.
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Hraxk, moaBenémM UTOru: B IMpoLecce IBOTIOLNY ITpupoaa cpopmu-
poBaJia TpU THUIA OpraHMU3alMU MICU-CUCTEM XUBbBIX OPTaHU3MOB.

1. I[TocTOSTHHO (DYHKIIMOHUPYIOILYIO CIOXHYIO IICU-CUCTEMY, CO-
CTOSIIIYIO U3 KOJIOHUM 0c00€eit OmHOTo Braa. YUCIEHHOCTD TaKOM KOJIOHUU
3aBUCUT OT CJIOXXKHOCTH 3a1a4, PeIIaeMbIX 3TOI MCU-CUCTEMOM U OT CI0XK-
HOCTHU CTPYKTYpPBI IICU-T10JIS1 OMHOI ocobu. [1cu-moiie onHoi ocobu npen-
cTaBisgeT coboit oTKpwITyI0 cuctemy (k ctpemurcs K enuHuie). [eu-mo-
JIe CUCTEMbI KOJJOHUU TIPENCTABISIET COO0M CyNepno3nirio (CI0XKEHUE)
MCU-MoJielt Bcex ocobeit, BXOAIIMX B 3Ty cuctemy. O0111ee Icu-1oJie 3Toi
CHCTEMBI B HOpPMAJIbHBIX YCJIIOBUSIX CYILIECTBOBAHUS MPEACTABISIET COOO0it
3aMKHYTYIO CTPYKTYpPY, MOCTOSTHHO (DYHKIIMOHUPYIOLIWIA HAJOPTraHU3M.
ITpuMepsl: TEPMUTHI, MYETBI, MypaBbU U T. I1.

2. BpemMeHHO (hpyHKIIMOHUPYIOLIYIO CIOXKHYIO TICU-CUCTEMY, CO-
CTOSIIIYIO U3 KOJJOHUM 0c00€eii omHOTrO BUuAa. YUCIEHHOCTh KOJIOHUU, CTau
TaK>Ke 3aBUCHUT OT CJIOXHOCTH 3a/1ay, peliaeMbIX 00Ieil MCu-cucTeMoi
U OT CJIOXHOCTH TICU-CUCTEMbI OAHOI ocoOu. [IpruunHamMu BOZBHUKHOBE-
HUS TAKMX BPEMEHHBIX IICU-CUCTEM, BPEMEHHOI'O COCTOSTHUSI HAaIOPTaHU3-
Ma SIBJISIIOTCSI:

a) BbIpabOTaHHOE B MPOLIECCE IBOJIOLMY CBOMCTBO, 00eCNeYnBal0-
111ee BbDKMBaHUE U pa3BuTue Buaa. [IpuMep: mepen€THbIC NTULLBI;

0) BOBHUKHOBEHME COCTOSIHUSI HagopraHu3ma (CJIOXKHOM MCu-cu-
CTE€MBbI) B YCJIOBUSIX AECUCTBUS CTUXUMHBIX TIPUPOAHBIX SIBJICHUM (TTpaKTH-
YECKHU BCE BUIBI).

B 06b1YHOM COCTOSTHUU TICU-TT0JIE KAXI0M 0COOM UMEET 3aMKHYTYIO
CUCTEMY:

koﬁmﬂ 0-

ITon neiicTBMEeM MPUPOIHBIX (PAKTOPOB, KOLAA CYILIECTBYET peaibHast
yrpo3a ru0esu MoIyJIsiivy Wi BUIA B LIEJIOM, U3MEHSIETCS CTPYKTypa ICU-
MOJIST KaXXa0i 0coOu. 3akpbITasi CTPYKTypa Mpeo0pa3yeTcsl B OTKPHITYIO:

koﬁmﬂ 1-

ITpu BoccTaHOBJIEHMM NPUPOAHBIX YCIOBUM 10 HOPMAJIbHBIX JIJIST
KaXII0To BUAa, CTPYKTYpa MCU-TI0JIST KaXI0i 0coOOM BO3BpAIIAeTCs K HC-
XOITHOM.

3. [TocTOsIHHO AEMCTBYIOLIYIO CIOXKHYIO TICU-CUCTEMY, MpeACTaB-
JISTIOILYI0 COOO0M B3aMMOIECTBUE CKOHLIEHTPUPOBAHHBIX Y OOHOM 0coOU
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HECKOJIbKUX MUJJIMAPIOB HEMPOHOB (y YeI0OBEKa — YEThIPHAAIATh MUJI-
JmapaoB). Ilcu-mose Kaxmoro HelipoHa — OTKPBITasl CUCTEMa:

k-1.

B To BpeMs1 Kak COBOKYITHOE TCHU-TTI0JIe BCeX HEMPOHOB TIpeaCTaB-
JIeT co00it 3aKPBITYIO CUCTEMY:

Kopew — 0.

B3aumoneiicTBytomue Mexay co00il HepOHBI CO34al0T O0ILee 3a-
IIMTHOE TICK-TI0JIe, 0OecIieunBapllee cTabuibHOe (DYHKIIMOHUPOBAHUE
Bceit cucteMnl B 1ieJioM. I[Icu-cucrema yenoBeka obJiagaeT CrmiocoOHO-
CThIO CAMOCOBEPIICHCTBOBAHMUSI, 9BOJIOIIMOHHOTO pa3BUTHS. Y YeI0BeKa
MO3T C TIePBOTO JIHI POXIEHUS HaUMHAeT MHTEHCUBHO BIIUTHIBATh B ce0s
BCIO MH(OpMaINIO, TOCTYITHYIO ero opraHaM 4yBcTB. [Ipn HakomieHuun
nHOOpMaIINY TTPOMCXOAUT KauyeCTBEHHOE M3MEHEHME CTPYKTYPhI U3HA-
yaJIbHOTrO HelpoHa. I1py m1ocTukeHn HEKOTOPOTo IMopora KojmuuecTBa
MH(GOPMALIMM TPOUCXOIUT KAYECTBEHHbBII CKAaUOK 3BOJIIOLIMYA MO3Ta Yejlo-
Beka B 1ej1oM. OH HaUMHAaeT BBIIEISTh Ce0s1 M3 OKPYKAIOLLIEH Cpebl, IIpu-
oOpeTaeT BO3MOXXHOCTb OCMBICIICHUS TTPOUCXOSIIETO B IPUPOJIE U B cede
caMoM. Mo3r 4eoBeKa CTAaHOBUTCS MHCTPYMEHTOM TTO3HAHMS TIPUPOIbI
U1 MOXET CaMOCOBepIleHCTBOBaThcs. KonmnuecTBo nHpopMaLuu, odecre-
YMBaIOIIel 3TOT KaUYeCTBEHHbBIN CKAYOK, OJUH YEJI0BEK HE B COCTOSTHUU
HaAKOITUTh U 32 ThICSIUY XKM3HE. DTO — COBOKYITHBII OITBIT COTEH MOKOJIE-
HUIi, MUTUOHOB Jtofeii. ToabKo BIUTAaB B ce0s1 9Ty HaKOIMJIeHHY10 Yeso-
BEYECTBOM MH(pOPMAIINIO, MO3T YeJI0BEKa IOJIydaeT BO3MOXHOCTDb UATH
Jlajiblile B CBOEM Pa3BUTHUM...

OCMBICIIMB BCE 3TO, KaxKIbli1 UeJIOBEK 3aIyMaeTCsl HaJl BOIIPOCOM —
€CJIA TICU-TTOJISI PETYIMPYIOT MPOLECChl BHYTPU KaXKIOTO BUIA®, TTOITYJIS -
LIMM, KaK B HOPMAaJIbHBIX, TAK U B OKCTPEMaJIbHBIX YCIOBUSIX CYIIIECTBOBA-
HUS, KaK1e Xe TOrJIa MeXaHU3Mbl PEeTYJIMPYIOT MPOLIECChI, TPOUCXOIIIINE
B 9KOJIOTMYECKOI crucTeme B Luejom?!,

> TToaHbIi BBIBOL (DOPMYJIBI BHYTPUBUIOBOTO PErYJIMPOBAHUS, CAMOPETYIUPO-
BaHMsI, Bl MOXeTe yBuaeThb B [1punoxenuu 1.
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InaBa 4. @opMupoBaHue K0J0IMIECKOM
cucrembl Ilimaners! 3emis

I1epBas x13Hb NOSIBUIACH B IEPBUYHOM OKeaHe (cM. [1aBy 2) B cuity
1eaoro psaa npuuuH. OCHOBHASI U3 HUX — MOIJIONIEHHEe MOPCKO# BOIOM
JKECTKOIO COJTHEYHOTr0 M KOCMHYECKOT0 U3JIy4eHusl, TyOMTe/IbHOTO /i BCe-
ro xkuBoro Ha 3emJe. J/Ipyrasi mpuurHa, He MEHee BaKHasl, 3aKJ0uaeTcs
B TOM, UYTO B MOPCKO¥ BO/ie¢ KOHIIEHTPHUPOBAIMCH HE TOJIbKO HEOPraHnyecKue
MOJIEKYJIbl, HO TAKXKE MPOCTbIE U CJI0KHbIE OPraHWYECKHE MOJIEKYJIbl, BOSHUK-
1Me U3 HEOPraHMYeCKUX BO BpeMsi aTMOC(EePHBIX 3JIeKTPUIECKUX Pa3pPsioB.
Bona okeaHa mocTossHHO Hachlllaaach ra3aMu, COCTaBISIBIIMMU IMEPBUY -
HYI0 aTMOocC(epy IUIaHETHI: YITIEKUCIbIM U CEPHUCTBIM, a30TOM, BOIOPO-
JIOM, KMCJIOPOJIOM 1 IpYTUMU razamMu. BCE€ aTo BMecTe SIBIIeTCSI HEOOXO0aM -
MbIMHU YCJIOBUSIMM JJIS1 BOBHUKHOBEHMS KU3HU (KaUECTBEHHBIE MTPOLIECCHI,
KOTOpBIE€ MPOUCXOAUIN B IEPBUYHOM OKeaHe, 00Jiee MoApOOHO OMMMCAHbI
B ImaBe 2). IlepBbIMH KMBBIMH OPraHM3MaMHM, NOCJI€ BUPYCOB, ObLIN MPO-
creiflMe OJHOKJIETOYHbIE€ PACTEHHUS, KOTOPbIE MOCPeacTBOM (hOTOCHHTE3A,
NOIIOIMIAS BUAMMbIii CIIEKTP COJTHEYHOr0 M3 TyYeHHsl, CTAIM CAMH BHYTPH ce0sl
CHHTE3UPOBATb OPraHNYeCKHe COeTMHEHHs, He0OXOMMMbIE /1)1 MX XKU3He/es -
TeabHOCTH. [0 nosiBiieHUsT GOTOCUHTE3a, MIPOCTEUIINE OPraHU3MBbI T10-
JIy4aJii HeOOXOIMMble OpraHMYeCKMe COCNMHEHUS TOJIbKO U3 MOPCKOM
BOBI, TJI€, KAK TOBOPUJIOCH BBIIIE, OHU BO3HUKAIU TOJbKO BO BpeMs
aTMOC(EPHBIX JIEKTpUUYECKUX pa3psiaoB. PoToCHHTE3 — IBOJTIOIMOHHOE
npuodpeTeHne, JaBiiee KOJIOCCATbHbIA TOJYOK PA3BUTHIO KU3HHU HA IJIAHETE.

ITepBble pacTUTEIbHBIE OPraHU3MbI ObUIM €11I€ OY€Hb MPUMUTUBHBI-
MU, YCBAaMBAJIM TOJBKO HUUYTOXHYIO YACTh COJTHEYHOTO CBETA, MaIaI0IIErO
Ha MOBEPXHOCTh MePBUUHOI0 okeaHa. PUTOIIAaHKTOH yCBauBaJl IOpsiaKa
1,5—2% mnaparoniero coiHedHOro cBeTa. COOTBETCTBEHHO, CKOPOCTh pOCTa
pacTUTENIbHOI OMOMacChl 3aBUCe/Ia OT, TAK Ha3bIBAEMOTO, OMOJIOTUYECKO-
ro KIIJI (koaddunmeHTa noyuesHoro aeiicteusi). ®UTonaaHKTOH Havajl
MOKOPSITh MEPBUYHBII OKE€aH, KOTOPBIK ObLT LIAPCTBOM MPOCTEUIINX O -
HOKJIETOYHBIX pacTeHuii. B mpouecce (porocuHTe3a, GUTOMIAHKTOH MO-
[JTOLLAJT YIJIEKMCIbII Ta3, paCTBOPEHHBIM B MOPCKOI BOJIE, 1 BBIAESLIT, KaK
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MOOOYHBII MPOAYKT, KUCI0poa. B HouHoe Bpemsi, Koraa (pOTOCUHTE3 TTpU-
OCTaHABJIMBAJICS, (PUTOMIAHKTOH UCITOJb30BaJ /11 CBOEH XXU3HEAETEIb-
HOCTU CUMHTE3UPOBAHHBIE B JTHEBHOE BpeMSI OPraHUYECKUE COCTUHEHMS.
DTHU COENUHEHUS MOMOTaJIN (DUTOIIJIAHKTOHY BOCCTAHABIMBATBLCS Y MO/~
JePKUBATh LIEJIOCTHOCTh M aKTUBHOCTb €r0 CTPYKTYpHI. [Ipu aTOM hrtomn-
JIAHKTOH pacIlerisijl OpTaHUYECKUE COEAUHEHUS Y U1 3TOTO Mpoliecca,
00paTHOTrO (POTOCUHTE3Y, MOIJIOIIAT PACTBOPEHHBIN B OKpYXalollIeil ero
MOPCKOI1 BoJie KMCJIOPO/, KOTOPHI, OMNSTh K€, O0abIIel CBOEI YaCThbIO
ObL1 MpoayKTOM (poTocuHTe3a. CienoBaTeIbHO, MPH JIOO0M paciienieHu!
OpPraHMYeCKNX COeTMHEHMI MOIIOMIAETCS KHCIOPO/ i, KAK MOOOYHbIi MPOAYKT
pacnazaa, BbiaeIsieTcs YIJIEKUCIbIi ras.

2KMBOTHBIE MUKPOOPraHM3MBI, (€CJTM HE OpaTh BO BHUMAHNE 3BIVICHY
3€JIEHYIO M €11 MOMOOHBIX), 1aXKe ITPU CaAMBbIX UICATbHbBIX JUISI HUX YCJIOBUSIX,
He MOIJIM NMOSIBUTBCS B IEPBUYHOM OKeaHe J0 TeX Mop, NOKa (PUTOIJIAHKTOH,
a MoToM M 0oJjiee CoBepIIeHHbIE PACTUTEIbHbIE OPIraHU3Mbl, He HACHITHIH 110~
BEPXHOCTHBII CJIOi OKeaHa KHCJIOPOJAOM B TAKOM KOJIMYECTBE, YTOObI 00ec-
NMeYUTh HOPMAJIbHYIO XKHU3HEEeATEIbHOCTDh M JIJIsl )KHUBOTHBIX OPraHU3MOB,
KOTOpbI€, OISIThb-TaKW, BOSHUKJIM B XOJI€ SBOJIIOLIMU U3 TE€X XK€ MPOCTEHIIINX
PaCTUTEIbHBIX OPraHU3MOB. TakuM 00pa3oM, 0 nepBoii MpocTeiiieii K00~
IMYECKOi CHCTeMe MOXKHO FOBOPUTD JIMIIIb C MOMEHTA NMOSIBJIEHUS] X KUBOTHBIX,
T. €. OPraHHU3MOB, MOIJIOLIAIOIIMX OPraHNYeCKHe COeTMHEHHs. DKOJIOTHIECKas
CHCTEMA eCTh HH YTO MHOE, KaK 0aJaHC MexXKay BceMu (popMaMu U THIIAMH
JKMBbBIX OPraHHU3MOB U UX cpenoii 00uTanus... C rosiBieHueM MHOTOKJIETOU-
HBbIX >KMBBIX OPraHM3MOB HavaJICS CJIEYIOIINIA KA4eCTBEHHbII 3Tal pa3BUTHSA
XKku3Hu. CoBeplIEHCTBYSICh B OecrolagHoi 60pb0e 3a BBKMBAaHUE, MHO-
TOKJIETOYHbIE OPTaHU3MBbI, B TIEPBYIO OUEPEIb OMSITh PACTUTEIbHBIE, TPU-
o0peJin HOBbIE KauecTBa — pacnpenesieHne (GyHKMii, NpoucxXoasinmx B O11-
HOKJIETOYHOM OpraHu3Me, MeXKIy I'PyNnaMHu KJIeTOK, 00pa30BbIBAIOIIHUX 3TOT
MHOTOKJIETOYHbI Opranu3M. Bo3HUKIIa crielaniu3anys KJIeTOK Ha BbIMOJ-
HEHUE TeX WM UHBIX (PYHKIMI, HEOOXOAUMBIX 1J11 HOPMAJIbHOM KM3HE-
JESITEIbHOCTU BCETO MHOTOKJIETOYHOTO OpraHu3Ma. A 3TO IIPUBEJIO K TOMY,
YTO B KJIETKAX MHOTOKJIETOUHBIX pACTEHUIA, CIELIMATU3UPYIOLIMXCS Ha (PO-
TOCUHTE3€, MOBBICUJIACh aKTUBHOCTb 3TOIO Mpoliecca, U Kak CJIEICTBUE,
yBenuuuiics ouongorndyeckuii KIIL, KoTopblid y MHOTOKJIETOUHBIX pacTe-
HUHU TIEPBUYHOIO OKeaHa — BOIOPOCIIeil — yxe cocTaBisut mopsiaka 4%.
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C nosiBjieHeM MHOTOKJIETOYHBIX PACTUTEIbHBIX OPraHU3MOB HAYAJICH CJie-
JyoLIuii 0yM pocTa 6MOMACChI B IEPBUYHOM OKeaHe. DTo, B CBOIO 04Yepeb,
NPHUBEJIO K OypHOMY POCTY KOJIMYECTBA M MHOT000Pa3us ;KMBOTHBIX MHOTOK.JIe-
TOYHBIX OPraHU3MOB, KOTOpPbIE, B CHJIy CBO€Ii 00JIbIIeii AKTUBHOCTH, BO3HUK-
1Ieii B pe3yJasraTe 00pbObl 32 BBKMBAHHE, CTAJIN Y2Ke BOJIIOIMOHHO JOMUHHU-
POBATDb HAJl PACTUTEIbHBIMH OPraHu3MaMu. TeM He MeHee, OHU MTPOIOJIKAIN
OBITb 3aBUCUMBIMU OT KOJIMUECTBA OMOMACChl, CO31aBaeMOI pacTeHUSIMU
B xone ¢porocuHTe3a. [locTteneHHO XKMBOTHBIE MHOTOKJIETOYHbIE OpTraHU3-
MbI pa3AeNuInCh Ha TP OCHOBHBIX TUMIA!

1) PacTurenbHOsIAHbIE XKUBOTHbIE OPrAHU3MBI.

2) IlnoTrosinHbie }KUBOTHbIE OPraHU3MBbI (MTOEJAIOIIINE PACTUTEIBHO-
SITHBIE KMUBOTHBIE OPTaHU3MBbl).

3) Bcesanbie XKMBOTHbIE€ OPraHU3MbI, KOTOPbIE MOIJIM MOeAaTh Kak
pacTeHusl, TaK U XXUBOTHBbIX.

DBOJIIOLIMOHHOE Pa3BUTHE PACTUTEIbHBIX OPraHU3MOB MPUBOAUIIO
K OypHOMY Pa3BUTHUIO (KUBOTHBIX OPraHM3MOB. DKOJIOTMYECKasl cucTeMa
CTaHOBMJIACh BCE OoJsiee CIOXHOI 1 MHOroo6pa3Hoii. YTo u Kakum 06-
pa3oM MOAIEPXKUBAJTIO TADMOHUIO, OaJTaHC MEXITY BCEMU €€ COCTABIISIO-
IIMMMU KUBbIMU opraHu3mMaMu? Ilcu-nmouis, u3aydyaembie KaKIbIM KHUBbIM
OpPraHU3MOM, CTAJI OCHOBO MEXaHM3Ma CaMOPeryJIMPOBAHMS SKOJIOTHIECKOM
cuctembl. CamoperyimpoBaHie MPOMCXOANUI0 BHYTPU KaKI0TO BUIA XKU-
BbIX OPraHM3MOB (MMOAPOOHO 3TOT MeXaHU3M OOBbsICHSJIC B [1aBe 3).

Brinensiemblii B pe3ysibraTte (OTOCHMHTE3a KUCIOPO U3 MOPCKOit
BOJIIbI MToNagaa B aTMoc(epy MiaaHeThl, er0 KOHLUEHTpalus MOCTeNeHHO
pocia. Bo Bpems aTMoC(depHBIX 2JIEKTPUUECKUX pa3psiioB YaCTb aTMOC-
(bepHOTO KHCTIOpOIA TPEOOPaA30BBIBAIACH B 030H, IO MEPE POCTA KOHIIEH-
TpalLUU KOTOPOTO, B BEPXHUX CI0SIX aTMOC(ephl CTal BOZHMKATh 030HOBbIi
¢Jioii maaneTbl. O30HOBBIN CJION CTaJl 3AILIMTHBIM 3KPAaHOM OT XECTKOTO
COJTHEYHOTO U KOCMHUYECKOro uanydyeHusi. C TeueHMeM BpeMEeHU 030HO-
BBIIA CJION CTAaHOBUJICSI BCE Ooblle 1 OOJbllie, U HACTYNMa ITopa, Koraa
€ro TOJIIMHA CTaja J0CTaTOYHOM ST OTpaxkKeHUs1 OOJIbIIEe YaCcTh 3TOTO
u3nydyeHusi. Bo3HUKIHM yCJI0BHS /151 pa3BUTHS JKU3HH HA MOBEPXHOCTH CYIIH
IUIAHETHI.

IlepBbIMU OCBaMBaTh CYlIy Hayaju pacTeHMSsI, CHayajla pa3BUBasIiCh
B ITIOrpaHUYHBIX 30HAX, TTOTOM YXOJs BCE Iy0XKe U IIy0xXe B MaTePUKU.
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ITepBbIMU TTOKOPUJIN CYIIY MJIaBYHBI, XBOILIM U MAIIOPOTHUKOOOpA3HbIE.
Pa3zBuBasich B yc1oBUsIX aTMOCGEPHI, B KOTOPOI KOHLIEHTPALIMS YIJIEKUC-
JIOTO ra3a BO MHOT'O pa3 00Jibllie €ro KOHLEHTpal1 B MOPCKOM BoJie, Mep-
BbI€ HA3€MHbIC PACTEHUS LIATHYJIU Jajbllle B MexaHu3Me (DOTOCUHTE3A.
Buonornueckmii KITJI atux pacteHuii nocturan yxe 5%. 3a pacTeHUIMU
Ha CYIIY BBILIUIM Y XXUBOTHbIE. [IepBbIMM Ha36MHBIMU XKUBOTHBIMU ObLIU
3€MHOBO/IHbIE, TTOSIBUBLIMECS B PE3YJILTATE SBOJIOLIMU KUCTEMEPHIX PHIO.
Havanocek (hopMupoBaHue 9KOJIOTMUECKOM CUCTEMBI U Ha cyliie. [Ipudém,
pa3BUTHE KU3HU Ha Cyllle TpruoOpeno ropa3no 6ojee OypHBIA XxapakTep.
IT'uranrckue XBouu, MIOIIM U TAMOPOTHUKOOOpa3HbIE CO3IaBaIv OrPOM-
HO€ KOJIMYECTBO pacTUTEIbHOI 6uomacchl. [loenaTh Takme ruraHTCKue
pacTeHMsI MOIJIY TOJILKO JIMILb KPYITHbIE XXUBOTHbIe. Ha 3emiie HacTynmio
BpeMsI TUTaHTOB... Beiien 3a 3eMHOBOIHBIMM Ha CYILIE TTOSIBUIMCH ITPECMbI-
KaloIuecs, KOTOpble UMEJIN LEJbIi Pl 9BOTIOLIMOHHBIX TPEUMYILECTB
1 BCKOpE CTali JOMUHUPOBATH Ha cyliie. LlapcTBoO ruraHToOB — IMHO3aBPOB
MPOAO0IXKAIOCh COTHA MUJUIMOHOB JieT. HO KOHILIEHTpalus yIrIeKUCJIoro
rasza B aTMoc(epe cTajla yMEHbIIATbCS, TaK KAK OTPOMHBIE MACChl YITIEKKC-
JIOro ra3a norjolaIuch U3 aTMoc@epsbl B pe3yibTaTte ()OTOCUHTE3a U CTa-
HOBIJINCH COCTAaBHOI YacThlo OMoMacchl rtaHeThl. HakoruieHHEBII 10 mo-
SIBJICHMS )KU3HU B aTMOC(epe YIVIEKUCIIbII ra3 ObLT IMTOCTENEHHO, 32 COTHU
MWJJIMOHOB JIET, U3PAaCcCXOI0BaH TMTAHTCKMMU paCTeHUSIMU. 3aKOHUYMJICS
«3amnac» yrjaeKMcJIoro rasza riaHeTbl. OH MpoaoJiKal MOCTyNaTh B aTMOC-
¢epy npu U3BEPKEHUSIX BYJIKAHOB U KaK MPOAYKT KU3HEACATETbHOCTHU
KUBBIX opraHu3moB. [locTeneHHO TeKTOHUYecKass aKTUBHOCTb 3€MJIU
YMEHbIIIAJach, BCE MEHbIIE Y MEHbIIIE Ta30B BHIOPACHIBAJIOCH B aTMOChe-
py U3 HEApP, B TOM YMCJIE U YIJIEKUCIIOrO Ta3a. DTO MOCIYXKWJIO MPUIUHOMK
TOTO, YTO TUTAHTCKKWE PACTEHUS CYIIU cTaiu rmorudarte. Mx octaBaioch
BCE MEHbIIIE, U, B KOHEYHOM UTOTre, 3TO ObLJIO OJHOM U3 MIPUYMH 3aKaTa
11apCTBa TMraHTOB — IMHO3aBPOB... BMeCTO pacTeHUII-TUTaHTOB, TLTIOLIEH,
XBOIIEH M IPEBOBUAHBIX MTAIIOPOTHUKOB HAa SBOJIIOLIMOHHYIO apEHY BbI-
LI 00Jiee COBEPIIEHHBIE pACTUTEIbHbIE OPraHU3Mbl — TOJIOCEMEHHBIE,
ouonornueckuii KIIJ xotophix yxke nocturai 7%. [uranTtel, moka ObLIN
0GJ1aronpusITHbIE YCIAOBUS JJIsI UX pOCTa U Pa3BUTHUS, MPOCTO MOAABIISLIN
BO3MOXHOCTb pa3BUTUS TOJIOCEMEHHBIX. M TOJIBKO C ri0esibio 3TUX TMTaH-
TOB FOJIOCEMEHHbBIE PACTEHUS MOJIYYMIN CBOOOIY IS CBOETO Pa3BUTHUSI.
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DTU pacTeHUs ObLJIM 3HAYUTEIbHO MEHbIIIE CBOUX MPEAlIeCTBEHHUKOB.
ZKUBOTHBIN MUp, MPUILIEAIINIA HA CMEHY LIapCTBY TMTAHTOB, TOXE ObLIT
ropasao 0ojee CKpOMHBIM 0 CBOUM pa3MmepaM. Ho 3BOJIIOLIMOHHO ero
copmupoBanu 6ojee coBepllieHHbIe XMBOTHBIE. Kak 0CKOJIKM ObLIOTO
BEJIMYMSI, B HETO BOIIUIM TMTOTOMKM IMHO3aBPOB U 36 MHOBOIHBIX.

Crenyloluii 3Tann 3HaMeHOBAJIO TTOSIBJIEHUE TTOKPBHITOCEMEHHBIX
pactenmii, ouonorndyeckuii KIIJI kotopsix yxe nocturan 10%, onu on-
HaKo, He MPUIILJIM Ha CMEHY TOJIOCEMEHHBIM, KaK MOCAeIHUE MPULLIU
Ha CMEHY IUTIoIaM, XBOIIlaM U MarnopoTHUKO0Opa3HbiM. OHU ITPOCTO OC-
BOMJIM pa3Hble KJIMMaTUUECKHE MOsica MOBEPXHOCTHU TIaHeThl. [Tpuuém,
roJIOCeMEHHbIE OKa3aauch 00J1ee MPUCIIOCOOJIEHHBIMU K CYPOBBIM KJIMMa-
TUYECKUM YCJIOBUSIM U OCBOMIM 00Jiee XOJOAHbIe KIMMAaTUYECKUE Mosica
miaHeTsl. [1o Mepe hopmupoBaHus ¢yopbl 3eMsin, GOPMUPOBATIUCH €€
Ooratasi (payHa — XMBOTHBII MUP. DTOT MOCJAETHUIA THIT IKOJOTHIECKOI
CHCTEMbI COXPAaHMJICA M 10 HAIMMX JHei. [Tpupona He cMoryia rmoka co3aaThb
pacTUTEbHbII OpraHu3M C OOJIBIINM, YeM JAeCSITh MPOLEHTOB, OMOJIO-
ruyeckum KIIJI. Y ecnu paHbliie MOSBJI€HWE HOBOTO TUIIA paCcTeHUM
MPUBOIUIO K OypHOMY M3MEHEHMIO XKMBOTHOTO MUPa, TO C MOSIBIEHUEM
MOKPBITOCEMEHHBIX 3TOT Mpolecc npekpaTuicsa. CHavyansa HOBble, BO3HU-
KaloII1e B XO[I¢ SBOJIIOLIMHU, BUAbI 3aMOJIHSIM CBOOOIHBIE 9KOJIOTMYECKUE
HUIIIM, a TOCJIe 3aM0JIHEHUsI BAKAHCUI1, HOBBI BHI MOT IPOOUTHCS, JIMIIb
BbITECHUB M3 KAKOI-JIM00 IKOJIOTHUECKO HUILH JPYToii BUI, Y2Ke e€ 3aHu-
MaIIii. DTO MIPUBEJIO K KAYeCTBEHHOI IBOTIONKHI }KMBOTHBIX HA IJIAHETE.
DBOJIIOLMS XKMBOTHbBIX MEpPellia Ha APyroi Ka4yeCcTBeHHbI YPOBEHb, HOP-
MaJIbHOE pa3BUTHE KOTOPOTO 00513aTe/IbHO MPUBOAUT K MOSIBJICHUIO pa3yma.
Bc€ 210 Tak WM 4yTh MO-APYyroMy, IPOUCXOINIO U MPOUCXOAUT HA MHO-
rux miaHetax boabmoro Kocmoca. Ha Hameit miaHeTe 3emis Toxe To-
SBUJICS pa3yMHblii Bui1 — Homo Sapiens. Ho Homo Sapiens npuién n3BHe
U 3aceJIMI 3KOJOTMUYECKYI0 HUIILY, 3aHSTYIO 10 HEro HeaHaepTajabllaMu,
BO3HUKIIMMU B XOJie BOJIIOLIMY XU3HU HA TIaHeTe. B cuiy Toro, 4ro
HeaHAepTajblibl ObLIM 00Jiee MHOTOUMCAEHHBIMU, TTPUCITOCOOIEHHBIMU
K 3€MHBIM YCJIOBUSIM U OoJiee cuabHbIMU, Homo Sapiens cam B Hauaje
CBOEro OCBOEHMSI TIJIAHETHI ObLTT MPOCTO HE B COCTOSIHUM BHITECHUTD HX.
DT0 caenanu 3a Hero. B 9KoJIornuecKylo HUIILY ero BCeJWIN, KTO M KAKHM
00pa3oM — MbI pa30oepEeM Jabllie. ..
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XoTesnoch ObI OTMETUTD JIMIIb OAHY OCOOEHHOCTbh, KOTOpasi Onpe-
JEJISIET TUT XXUBOTHBIX OPraHU3MOB, Y KOTOPbIX MOXET BOBHUKHYTb, B X0/1€
3BOJIIOLUN, Pa3yM — 3TO BCESIAHOCTD... VI CBA3aHO 3TO ¢ BechbMa MPOCTOM
npuurHoOi. Kaxnplii opraHu3M B COCTOSIHUU 0€3 Bpena 1l ce0s1 paciie-
MUTh ONMPEAETIEHHYIO 103y S1a, MOMaJaloIIero B HETO U3 OKPYXKAIOIIEH
cpenbl. [l KaXIoro TUIa ¥ BUIA CYIIECTBYET CBOSI KPUTUYECKASI KOHLIEH -
Tpauus si7a B OpraHU3Me, C KOTOPO 3TOT OPTaHU3M B COCTOSIHUM CIIpa-
BUTHhCA. Eciii ke B OpraHn3M MocCTyIaeT OoJble, YeM KpUTUYECKas 103a
KaKoro-jiaubo si1a, u30bITOK €T0 JEMCTBYET YTHETAIOUIE HA T€ WJIU UHBIE
(byHKUMY WK cucTeMbl OpraHu3Ma. Tak BOT, paCTUTeIbHBIE Si/Ibl, KOTOPBIE
B OOJIBIIEHN UM MEHBIIEN CTENIEHU ECTh B KAXOM PACTEHUHU, YTHETAKOLIEe
JeCTBYIOT HA KJIETKH TUNA HEMPOHOB. V1 He ciiyyaliHO y pacTeHUIA HEJIb3sI
HAWTU KJIETOK, IO CBOEMY CTPOEHMUIO, TTIOAOOHBIX HEMipoHaM... TpaBosi-
HbI€ XHWBOTHBIE, MUTASICh PACTEHUSIMMU, TTOJTYYAIOT JO3bl PACTUTEIbHBIX
Si710B OOJIBIIIME, YEM UX OPTraHU3MbI B COCTOSIHUU pacuienuTb. M30b1ToK
PACTUTENBHBIX SII0OB YTHETAIOIIIE TEMUCTBYET HA IBOJIONMIO HEHIPOHOB U Jie-
JIaeT HEBO3MOXKHBIM MOSIBJIEHHE Y HEHPOHOB ITUX )KMBOTHBIX BEPXHEACTPAIb-
HOTO U MEHTAJILHOTO TeJl, 0€3 KOTOPOTO HEBO3MOXKHO BOSHMKHOBEHHE Pa3yma.

[1n1oTOosIAHBIE XKUBOTHBIE MOIYYAIOT C MUAIIEN TAKOE KOJUYECTBO
TPYITHOTO (3KMBOTHOTO $11a), KOTOPOE X OPTAaHU3M IMOJTHOCTHIO PACIIECTIUTD
HE B COCTOSIHUM. TPYITHBIN 1 HAapylIaeT OOMEHHBIE MEXaHU3MbI OPraHU3-
Ma, Y HEMPOHBI MO3Tra TAKUX KMBOTHBIX HE TTOJIyYalOT HY>KHOTO KOJIMYECTBA
BELIECTB, HEOOXOAMMBIX TTPY 3aPOXKIEHUN U PA3BUTUU MEHTAJIBHBIX TEJL.

BcesgnHbie XKMBOTHBIE MOMYYAOT C MUILIEH SAbI KAK OTHOTO, TaK
u apyroro tumna. Ho KkonmuecTBo 3TuX S710B TAKOBO, UTO OPTaHU3M B CO-
CTOSIHAM PACUIENIUTD UX MOJIHOCTBIO, YTO U CO3AAET OJIarONPUSATHBIE YCIIO-
BUSI JUISI MOSIBJIEHUST Y BCESIAHBIX )KUBOTHBIX HEMPOHOB, MMEIOIIMX BEPXHE-
acTpajibHble U MEHTAJIbHbIE TeJIA, IPU KOTOPHIX BO3MOXKHO BOSHUKHOBEHHE
pasyma... TakuM o0pa3oM, pacTurelibHbie (hOPMbI KU3HU ABJIAIOTCA yHIa-
MEHTOM JII000ii IK0I0rnYeckoii cucrembl. OT Yero ke 3aBUCUT KOJIUYECTBO
pacTUTEIbHOM GMOMACChl B TOM WJIM MHOM 3KoJornueckoit cucreme? Jlns
JII0001 SKOJOTUYECKON CUCTEMBI OCHOBHBIMU OTIPENESIOIIUMA TPU3HA-
KaMMU SIBJISIFOTCS CJIEAYIOIIME:

a) MOILIHOCTb COJIHEYHOM paauanuu (e€ ornruyeckas 4acTh), Ia-
Jarolas Ha €IMHUILY TOBEPXHOCTU B €AMHUILY BpeMEHU (IPpU MPEBbILIIE-
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HUU JOMYCTUMOI MOIITHOCTHM COJTHEYHOI paaualiiu, XXUBbIE OpraHU3Mbl
TMOHYT);

0) ouonornueckuit KIIJ pacTutenbHbIX OPraHU3MOB, T. €., KaKas
YacTbh COJTHEYHOI'O CBETA MOMIOIIAETCS PACTEHUSIMU U UCTTIOJIb3YeTCsl TPU
CUHTE3€ OPraHMYeCKUX COCTMHEHUA;

B) KOJIMYECTBO Pa3HbIX BUJOB PACTUTEIbHBIX OPTaHU3MOB;

r) KOJJMYECTBO PACTEHUI OMHOIO BUIA.

3arnucas BCE 9TO B MATEMAaTUYECKOM BHIE, TOJTy4aeM BbIpakeHHe:

sij

J (.)[ g W(t) w(ijn(ij) ds di dj = m(t) 4)

rae:

mi,(t) — KOJTMYEeCTBO PaCTUTEILHOM OMOMAaCChl, CHHTE3UPYEMOIi
B €IMHUILY BpEMEHU BCEMU PACTUTEIbHBIMU OpraHU3MaMM Ha eIMHUIIES
TOBEPXHOCTH TUIAHETHI.

YacTh pacTUTEIbHOM OMOMACCHI TIOIIOIIAT PACTUTEIbHOSTHbBIE
(TpaBOsImHBIE) KMBOTHBIE. M3 3TOi1 yacTu, mocje COOTBETCTBYIOIIETO pac-
LIETUICHUS U TIpeoOpa3oBaHusl, CHHTEe3UPYETCsl OrMomMacca TpaBOSIIHBIX
>KUBOTHBIX:

sab

I J I m¥,(t)®(ab)n(ab) ds da db = m*,(t) %)
000

rae:

m*,(t) — Oomacca TpaBOSIHBIX XKMBOTHBIX, CHHTE3MpyeMasl B 11~
HUIY BpeMEHU Ha eAMHULIE TIIOIIAIHU.

IT1oTOsIAHBIE XKMBOTHBIE TTOEAAIOT YACTh TPABOSIAHBIX; IMOCJE CO-
OTBETCTBYIOIIETO pacUIeIJIEHUs U MpeoOpa3oBaHUs U3 ITOM YaCTU CUH-

Te3upyeTcst Omomacca MjaoTOSIIHbIX JKUBOTHBIX:
scq

I I .[ m*,(t)¥(cq)n(ab) ds de dq = m*,(t) (6)
000

re:
m“,(t) — Gromacca TpaBOSIIHBIX (KUBOTHbBIX, CHHTE3UpPyeMasi B €11 -
HUILYy BpEMEHU Ha eAMHULIE TIOIIAIHN.
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CrenyeT OTMETUTD, YTO K TPABOSITHBIM KUBOTHBIM OTHOCSITCS BCE
BUJIbI, KOTOPbIE NMOENAIOT KaK XKMBBIE, TaK U MEPTBBIE paCTUTEJIbHBIC Opra-
HM3MBI. VIcromb3ys BBen€HHbIe 0003HaYeHus (4), (5), (6) MOXHO 3ammmicaTh
MaTeMaTUYECKYIO MOJIEJIb 9KOJIOTMYECKOM CUCTEMBI B BUJIE:

mi,(t) + m*,(t) + m*,(t) = constw (7)

Kax moka3zanu nmpakTudeckue UccaenoBaHUsI OMOJI0rOB, TOJIbKO
10% ©6uomacchl pacTeHUI ITepeXoaUT B OMOMACCy TPAaBOSIHBIX XKUBOTHBIX,
u 10% Gruomacchl TpaBOSITHBIX XKMBOTHBIX ITpeoOpa3yeTcst B OMoMaccy 1io-
TOSITHBIX XKMBOTHBIX. ECJT moicTaBUTh B 3TO ypaBHEHUE 3HAUEHMS Cllarae-
MBIX U BBIHECTH 32 CKOOKHU OO0II1e MHOXMTEU, TTOJIyUMM 3TO YpaBHEHUE
B HECKOJIBKO JIPYyTroM, 0oJiee HAIJISITHOM BUIIE:

S1]

”,[W(s)llf(ij)n(ij) ds didj[1+...+...] = constw (8)

000

M3 popmyisl (8) BUAHO, 4TO BCE MHOTOOOpa3ue (hopM XXUBOIT Mpr-
pOIbl, €€ KAUYECTBEHHBI U KOJIMYECTBEHHBII COCTaB ONMPENEIISETCS:

) TJIOTHOCTBIO TTOTOKA COJTHEYHOTO CBETA, MAJAIOIIETO Ha EMUHULLY
IMOBEPXHOCTH IIJIAHETHI B €AMHUILY BDEMEHU;

0) ouosornueckuM KIIJI pacTUTETbHBIX OPraHU3MOB, T. €. KaKasi
4YacTh COJTHEYHOTO CBETA MOIJIOMIAETCS U ITPeoOpa3yeTcs: B pACTUTENIbHYIO
ouomaccy.

Koadppunuent W(ij) HeomMHAKOB y pa3HbIX TUIIOB PACTUTEIbHBIX
OpPraHM3MOB U MOXET IMTPUHMMAaTh 3HAYEHWSI B UHTEpBAJe:

0< PG >1.

Camble COBEpILIEHHbIE TUIBI PACTUTEIbHBIX OPraHU3MOB Ha 3emJie
nmelot onosornueckuii KITJ pasusrii 0,1 (10%). Takum o6pa3om, CIOXK-
HOCTb, MHOTOOOpa3ue opM 1 BUAOB KOHKPETHOM 9KOJIOTUYECKOI CHUCTE-
MBI OTIPENENSIETCS B TIEPBYIO ouepenb AByMs rmapamerpamu — W(s) u W(ij).
A eciv y4ecTb, YTO IUIOTHOCTh MOTOKA COJTHEYHOTO CBETA, MAJal0IIEeTro
B €IMHMILY BDEMEHU Ha €AWMHMILY TIOBEPXHOCTU U3MEHSIETCSI OUEHb MEIJIEH-
HO U IMMPUTOM ITOCTEIIEHHO YMEHbIIIAeTCs (€C/IU CpaBHMBATh MHTEPBAJ Bpe-
MEHU ¢ MOMEHTa BO3HMKHOBEHMS XKM3HU Ha TJIAHETE U TEKYIEe BpeMs),
1 B TEYEHUE TOTO K€ MeprOoJa BPEMEHU Ha CMEHY IMPOCTOI 3KOJIOTMYECKOM
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CHUCTEME MTpUXoaUIa 00Jiee CIOXHAs1, COBEPIICHHAs!, MOXHO CIIEIATh CJie-
nytoimuii BeiBod: buonornyeckuii KII/I siBasieTcsi 0CHOBHBIM apaMeTpoM,
onpeesaonuM MHOrooopasue ¢gopM 1 BUI0B, 00pa3yIoMX JI00YI0 3K0J10-
THYECKYI0 cucreMy. BoipaxkeHue (8) sIBJISIETCSI OCHOBHBIM 3aKOHOM 2BOJIIO-
MK kuBoit Mmatepuu. [Tpuuém, U3 3TOro 3aKoHa cieayeT 3aKOHOMEPHOCTh
MosiBJIeHUsI pa3HOOOpa3HbIX (popM ku3HU B KocMoce Ha pa3HbIX TIaHeTax
(He TobKO 0eKOBbIX). ICTOUHMKOM 151 BOBHUKHOBEHUSI XKU3HU MOXET
CJIY>XKUTb HE TOJBKO IJIOTHOCTb MOTOKA COJHEYHOro cBeta W(Ss), Kak 3TO
MPOU30ILIO0 Ha MIaHeTe 3eMJisl, HO M JIIDOOM Ipyroil MOTOK MaTepuid, UTO
€CTECTBEHHO MPUBEIET K MOSIBJICHUIO APYTUX (DOPM KU3HM.

MHoroo6pa3ue ¢GopM Ku3HH — 3aKOHOMEPHO.

Kpome toro, n3 ¢opMysbl 3KOJOTUYECKOM CUCTEMBI (8) ciieayer
BBIBOJl O BO3BMOXKHOCTH MCKYCCTBEHHOTO CO3[IaHUSI pACTUTEIbHBIX Opra-
Hu3MOB ¢ paznnuabiMu KT W(ij), Gonbiimmu, 4em y MOKPBITOCEMEHHBIX
(6ombire 10%). D10 AAET KII0Y K yNPABJICHHIO SBOJIIOIMEN IKOJIOTHIECKO
CHCTEMbI, BO3MOKHOCTb HCKYCCTBEHHOTO CO3JJaHMSI KAYECTBEHHO HOBBIX IKO-
JIOTMYECKHX CHCTEM, PeIIeHHI0 MHOTHX 3KOJOTHYECKUX M JPYTrHX NMpooJiem,
KOTOopble BO3HUKJIM y YenoBeyecTBa!
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InaBa 5. Kpyroo0Gopor xku3nu Ha 3emie.
MHOroMepHOCTb XKU3HH

KayecTBEHHBIM OTJIMYMEM KUBOUW MaTEpUM OT TaK Ha3bIBaAEMOM
MEPTBOIA, SIBJISIIOTCSI 0COOEHHOCTH CTPOEHHSI OPraHUYeCKMX MOJIEKY)1, 00pa-
3YIOLIMX KJIETKH JII0OOr0 Opranu3Ma. DT MOJIEKYJIbl U3MEHSIIOT MEPHOCTh
MMKPOKOCMOCA KJIETKM JI0 TaKOI BEJIMUMHBI, KOTa KAYeCTBEHHbII Oapbep
MexXay Gr3nUecKUM U 3(pUPHBIM YPOBHSIMU MCU€3aeT, U MPOUCXOAUT Me-
perekaHue (popM Matepuii ¢ pru3ndeckoro ypoBHs Ha aupHbIit. Ha apup-
HOM YpOBHE (hOpMUpPYETCS TOUHAsI KOMUS KIETKU (PU3MIYECKOTO YPOBHS
u3 Matepuu G (mMoapoOGHO 00 3TUX MeXaHW3MaxX roBopuioch B [nase 2).
CuHTe3upyercs, Tak Ha3biBaeMoe, 3(pupHoe Teno Kietku. [1pu 3Bomonuu
>KU3HU Ha OTPeeSIEHHOM 3Tare BO3HUKAIOT MHOTOKJIETOYHbIE OPTaHU3MBbl,
y KOTOPBIX KaXasl KJIeTKa B OTAEJIbHOCTU (DYHKIIMOHUPYET B MHTEpecax
Bcero cooOuectBa. M Bce KIETKM MHOTOKJIETOYHOTO OPraHU3Ma CO3Jal0T
cOaTaHCUPOBAHHYIO CUCTEMY — €IMHBII OpraHU3M U3 MHOXECTBA MPOCTeii-
XX OPraHU3MOB-KJIETOK, B KOTOPOM BCe (DYHKIMU ITUX MPOCTEUIIUX
OpraHu3MOB COTJIaCOBaHbI MeXay coboii. OHU U (pusndecku oOpasyroT
LIEJIbHYIO CUCTEMY — (QPM3MYECKOE TeJI0 MHOTOKJIETOYHOTO OPraHN3Ma.

Yo ke mpoucxonut ¢ 3(UPHBIMU TeJTAMU KJIETOK MHOTOKJIETOUHO-
ro opranusma? Y oHOKJIETOYHbIX OPTaHU3MOB YCJIOBUEM KMU3HU SIBJISIETCS
rapMoHUs Mexay (pu3m4ecKuM 1 3UPHBIM TeJIAMH, IIPH KOTOPOii BOZHUKAET
HUPKYJInus (mepeTekanue) MaTepuii MexKay ypoBHSAMHM. MHOTOKJIETOYHBIN
OpraHu3M Ha (PU3MYECKOM YPOBHE MPENCTABISET COOOI COTIACOBAHHYIO
(DYHKIIMOHUPYIOIIYIO CUCTEMY KJIETOK. YCIOBUSIMU XU3HU MHOTOKJIE-
TOYHOT'O OpraHM3Ma SIBJISIeTCSl He TOJbKO TapMOHUS MeXIy (DU3NYECKUM
1 3(pMPHBIM TeTaMU KaX/10i KJIETKU B OTAECIbHOCTU, HO M TAPMOHUS MEXKIY
3(UpPHBIMH TeJaAMHU BCeX KJIETOK, 00pa3ylomMX JaHHbIi MHOTOKJIETOYHbII
opranusm. JIpyrumu cjioBaMu, 3(pupHbIe Teja KJIETOK MHOTOKJIETOYHOTO
opraHu3ma Ha 3(pMpHOM YPOBHE CO3/Ial0T TOXE EMUHYIO CUCTEMY — IUPHOE
TeJI0 MHOTOKJIETOYHOTO opranu3ma (cMm. Puc. 44 u Puc. 45).

YcioBueM HOpManbHOM XU3HENEATEIbHOCTU SBJISIETC cOaaH-
CUPOBAHHOCTb MPOLIECCOB MEXAYy (DU3NYECKUM U I(PUPHBIM TeIaMU Op-
raHusma. B xone aBoIIOLIMY MHOTOKJIETOUYHBIX OPTAaHU3MOB (pr3nuecKue
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KJIETKU UX 0Opa3yloliue CrieruaaIn3upoBaIMCh HA TeX WJIM UHBIX (DYHKIIM-
X, HEOOXOAUMBIX JJIs1 00ecneueHUS XKNU3HEAeITeIbHOCTU U XKMU3HECITO-
coOHocTH opraHu3mMa B 1iesioM. [1pu coBepiieHCTBOBaHUM 3TUX MEXaHU3-
MOB KJIETKH, BBIMOJTHSIIONIME pa3Hble (PYHKIIUM OpraHn3Ma, MU3MEHUJINCh
U BHEIIIHE, U BHYTPEeHHE, YTO MPUBEI0 K BOSHUKHOBEHHIO PAa3HbIX THIOB
KJIETOK opranu3ma. PazHasi cTpyKTypa KJIeTOK OpraHu3ma nprBeia K TOMY,
YTO 3TU KJIETKM OKa3bIBAIM Pa3IMYHOE BIMSIHNE Ha CBOMI MUKPOKOCMOC.
BcnencTBue 3T0oro HEKOTOphIe TUIHI KJIETOK OpraHM3Ma ITpUoOpen HOBOE
KauyecTBO. MI3MeHeHre MepHOCTU MUKPOKOCMOCA 3TUX KJIETOK JOCTUIJIO
YPOBHSI, TIPU KOTOPOM OTKPbLICS Ka4eCTBEHHbII 0apbep Mexkay hr3ndecKum
1 acTPaJbHBIM IJIaHAMU. M Ha acTpaibHOM IJIaHe HAavyaJICsl CUHTE3 acTpasib-
HBIX TeJI 3TUX KJIETOK, KOTOpPbIE, B CBOIO OUYepelb, Ha 3TOM YPOBHE CO31aJIU
CBOIO CHICTeMY B3anMoeiicTBus. Pa3BuTe Takoii CCTeMbl Ha aCTpaJbHOM
TUIaHE TTPUBEJIO K (OPMUPOBAHUIO ACTPATBHOIO TeJIa OPraHu3Ma.

B cuity ocoGeHHOCTE OTJIMYMS acTPaJIbHOTO ITIaHA OT (PU3UYECKO-
ro, acTpaJibHBIE TeJIa Yy OPraHM3MOB MOTYT OBITh 00pa30BaHHbBI, KaK OMHOI
dopmoii matepun G (cM. Puc. 46 1 Puc. 47), Tak u iBymst — G u F (cMm. Puc. 48
u Puc. 49). ActpanbHoe Teji0 opraHm3Ma, o0pa3oBaHHOE M3 OTHOM MaTe-
puu G, Ha3bIBAETCSl HHXKHEACTPAJIBHBIM TEJIOM, 2 00pa30BaHHOE U3 IBYX
(opMm Marepuu G 1 F — BepxHeacTpaIbHbIM WM MOJHBIM ACTPAJIbHBIM TEJIOM.
J1lo mosiBJieHUs y OpraHU3MOB BepXHeacTpaJbHBIX TeJl, BOIIOLNS XKUBOMU
MaTepUM TTPOoIIIa MHOXECTBO Pa3HbIX 9BOJIIOLIMOHHBIX CTaANi, BOSHUKIIO
OIPOMHOE KOJIMYECTBO Pa3HOOOPA3HBIX JKUBOTHBIX OPTAaHU3MOB 1 (hopM.
Ho ToJ1bKO HECKOTBKMM BUAAM KUBOTHBIX, Y KOTOPBIX HEPBHBIE KJIETKU —
HEHPOHBI — 00pa30Ba/iM CKOHIIEHTPUPOBAHHYIO BHYTPU Yepelia OpraHnu3Ma
EIMHYIO CUCTEMY — MO3T, COCTOSIIINIA U3 MHOTUX MUJUTMAPIOB HEMPOHOB,
YIJIOCh B XOJI€ SBOJIIOLIMM HapaboTaTh BepXxHeacTpabHble Tena. Mo3r ue-
JIOBeKa 00pa30BaH YeThIPHAILIATHIO MWITMapAaMu HelipoHoB. Bee 3T xu-
BOTHBIE, UMEIOIIMIE€ BEpXHEaCTpaIbHbIE TeIa, OTHOCSITCS K OTPSITY BBICIINX
MJIEKOMUTAIOIUX. DTO — CJIOHBI, JeTb(UHbBI 11 YeJIOBEK.

U TonbKO 4esioBeK, B CUITy €ro BUAOBBIX OCOOEHHOCTE, IIpU MOJTHO-
LIECHHOM Pa3BUTHUM CBOET0 MO3Tra UMeeT BO3MOXKXHOCTb HapaboTaTh Apyrue
Tesla Ha OCTaJIbHBIX YPOBHSIX TIaHETHI (MEHTAJIbHbIE TejIa — IepBOe, BTOPOe,
TpeThe U YeTBéPTOoe). [Ipy BIUTHIBAHMU MO3TOM UYeJIOBEKa OTPOMHOTO
00bEéMa MH(popMalMy, HAKOIMJIEHHOTO Yel0BeYeCTBOM 3a BCIO UCTOPUIO
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€ro CyllIeCTBOBaHMs Ha TIJlaHeTe 3eMJIsl U KaYeCTBEHHOM OCMbBICIMBAHUM
3TOI MHpOpPMaLIMK, HEMPOHBI MO3Ta CTPYKTYPHO U (PYHKIIMOHABHO 13-
MEHS10TCS (B O0JIblIEH cTeneHU — Ha 3()MPHOM U aCTPaJbHOM YPOBHSIX).
IIpu aTOM 3upHBIE U acTpajbHbIE TeJla HEHPOHOB CTAHOBATCS OoJiee
TUIOTHBIMU, «TSDKEJIBIMU», UTO MPU HapabOTKe MOJTHOTO BEpXHeacTpasib-
HOTO Teja MPUBOAUT K UCYE3HOBEHUIO OYePEIHOr0 KaueCTBEHHOro Oa-
pbepa Mexay PU3NYeCKUM U TIEPBLIM MEHTAJIbHBIM TJIAHOM TIJIAHETHI.
ITpu 5TOM HauMHAETCs CUMHTE3 U pa3BUTHUE MEPBOrO MEHTAJbHOTO TeJla
(cM. Puc. 50 u Puc. 51), nonHast 3BOJIIOLIMSI KOTOPOTO, TIPEACTABISIET CO-
0o0i1 mocaenoBaTeabHbIN CMHTE3 U3 TpeX ¢dopM Matepuun G, F u E. [1pu
JajbHEIIIeM TApMOHUYHOM AYXOBHOM Pa3BUTUM YeJI0BeKa, IePBOE MEH-
TaJIbHOE TEJIO YIJIOTHSETCS, UYTO HA ONPEAeIEHHOM YPOBHE 3TOI0 pa3BU-
TUSI TIPUBOAUT K OTKPBITUIO OYEPEIHOTO KaueCTBEHHOI0 Oapbepa MexXIy
(bu3MYECKMM U BTOPBIM MEHTAJIbHBIM IJIAHOM IIaHeThl. HaunHaeTcst Ha-
paboTKa BTOPOro MEHTAJIbHOTO TeJIa MOCIEeI0BaTeIbHO U3 YETHIPEX (DOPM
Matepuu G, F, E u D (cMm. Puc.52 u Puc.53). U nanee npu Tex xe ycjo-
BUSIX TADMOHUYHOIO pa3BUTHUS TTOCIEI0BaTEIbHO HapabaThIBaeTCsl Tpe-
The MeHTaJIbHOE Teso 13 rsatu ¢popMm matepuu G, F, E, D, C (cM. Puc. 54
u Puc. 55) u yeTBEpTOE MEeHTaJIbHOE TeJIO U3 LIecTu ¢opM matepuii G, F,
E, D, C, B (cm. Puc.56 v Puc.57). [1pn mosmHOM pa3BUTUM TTOCJIEIHETO,
JIJIS TAKOTO YeJI0BEKa MCYe3al0T Bce KaueCTBEHHbIe ODapbephl IJIAHEThI, 3a-
KaH4YuBaeTcs 3eMHOM HYJIeBOi IMKJI 3BOTIONUH CYIIHOCTH H HAYMHAETCS 3Tan
Kocmuueckoii 3Bosonum.

Woru omm60uHO CUNTAIOT TAKOE KaUeCTBEHHOE COCTOSIHME BhIC-
LM 3BOJIIOLIMOHHBIM JOCTUXKEHUEM — COCTOSIHUEM HUPBaHbI, CJIUSIHUEM
¢ abcomoToM. ComacUBIINUCH C 3TUM YTBEPXKIEHUEM, Mbl CTAHEM MOXOXKM-
MM Ha 4eJIoBeKa, KOTOPBIH, JIMIITb MPUOTKPHIB IBEPU JOMa YK€ CUUTACT Iy-
TEIlIeCTBME 3aKOHYEHHBIM. DTO — 3BOJIIONMOHHAS caM0010KupoBKa. [1o Me-
p€ MPaBUJIbHOTO 3BOJIOLIMOHHOIO pa3BUTHUS YEIOBEKA, €ro CyIIHOCTh BCE
Oosiblie 1 00JblIe TpubIMXKaeTcs K pusndeckoMy teny (cm. Puc. 44—57).
DTO cO3MaET MAaKCUMAJIbHO 3(P(HEKTUBHBIE YCTOBUS U151 (PYHKIIMOHUPOBA-
HUs (pU3UYECKOTro Tejla U TeJl CYIIITHOCTH, KAK OHOi rapMOHMYHOI CHCTEMBI.

Hanuuue MeHTaNnbHBIX Te AAET YeJIOBEKY, UX UMEIOIIEMY, KOJIOC-
CaJIbHYIO IICUXUYECKYIO CHJTY, TOCPEICTBOM KOTOPOIi TaKOI YETOBEK MOXET
BJIMSITh HA MPOLIECCHI, IPOMCXOMASIINE B IPUPOJE, KaK B IOKAJTbHOM, TaK
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U B Iu1aHeTapHOM MaciiuTabe. TonbKo cuioii CBoeit MbICIY BAUSITh U yIIpaB-
JISITh MpoleccaMM, MPOMCXOASIIMMU B YeJIoBeYeCcKoM o0lecTBe. Buaethb
U CJIBILIATH MPOILIOe, HAacTosIIee U Oyayliee. BIusaTe u usMeHsTh Oyayiiiee,
KakK OTAeNbHOI TUUYHOCTU, TaK U YenoBeuecTBa B 1iej10M. CUI0i MBICIU
MepeMelaThbes B MPOCTpaHCTBE, BO BeeneHHoit... U MHOTOE, MHOTOE NIpY-
roe... Takasi cuia J0/2KHA ObITh M MOXKET ObITh TOJILKO Y Y€JIOBEKA C YHCTHIMHU
MOMBICJIAMH, YHCTOM IO M OTKPBITBIM K 100py cepanem. [ToTomy, uTo 3Toro
YPOBHSI MOXET JOCTUYb TOJIBKO YeJI0BEK, UAYLIMIA MO MPpaBUIbHONI 1OpO-
re pa3BUTUS — AOpore 1o0pa. 3710, KaKUM Obl CUJIbHBIM OHO He Ka3aJloCh
Ha MepBbIil B3IISI, K 9BOJIONMU He COCOOH0. MHMMas cuiia 3j1a — B €ro
HaADISIAHOCTU JU1s1 OOJIBILIMHCTBA T€X, KTO HE MOHUMAET U HE MOXET BUACTh
MPOUCXOISIIEro Ha APYIUX YPOBHSIX. BhIciias e cuia mposiBaseTcs B e€
FapMOHUYHOM, «0e300JIe3HEHHOM» BJIMSTHUM Ha KaKKe-JIMOO TPOIECChI,
MPOUCXOASIINE B TPUPOJIE UM B YeJIOBeUeCKOM oO1iiecTBe. Takum obpa-
30M, MBI PACCMOTPEJIM BCE 3TArbl BOJIOLIMOHHOIO Pa3BUTUSI XKUBBIX Op-
FaHU3MOB, OT MIPOCTEMIIIMX 0 BBICIIIMX, HA YPOBHSIX IJIAHETHI — 3(DUPHOM,
acTpaJibHOM, TTIEPBOM, BTOPOM, TPETbEeM 1 YETBEPTOM MEHTAJIbHBIX YPOBHSIX.
Kak MbI yke 3HaeM, KaxIblii )KUBOI1 OpraHu3M MMeeT CYIIHOCTb. [Ipruuém,
MUHHUMAaJIbHOE KOJUYECTBO TeJI CYIIITHOCTU — OAHO (3(PUpPHOE) y IIPOCTe-
WIMX, TPUMUTUBHBIX OPraHUM3MOB, MAaKCUMaJIbHOE — 1IeCTh (3(upHOe,
acTpajibHOe, TIepBOe, BTOPOE, TPEThe U YeTBEPTOE MeHTaIbHEIE). [Toka 1ro-
00It opraHu3M XuBOIi, (PU3NYECKOE TEJIO U CYLIIHOCTb COCTABJISIIOT OJHO
uenoe. [Toka opraHu3M >KUBOJA...

A, 4TO K€ MIPOUCXOIUT C CYIITHOCTHIO 3TOr0 OpraHu3Ma, Korma oH
YMUPAET €CTECTBEHHOM WJIM HACWJILCTBEHHOI cMepThio?!. UTO rporcxoaut
C CYLLIHOCTSIMU BCEX >KMBBIX OPraHU3MOB, KOTOPbIE KWW WU MTPOIOJIKAIOT
>KUTh B TEUEHUE YETHIPEX MIWIJIUAPAOB JIET CYLIeCTBOBAHUS KMU3HU Ha 3eM-
Jie?! 3a 3T0 BpeMsl NOSIBUJIUCH U MCYE3JIM MUJUTMOHBI BUIOB XKUBbBIX Opra-
HU3MOB. YacTh U3 HUX MPOAOJIKAIOT COCTABIISITh IKOJIOTMYECKYIO CUCTEMY
COBPEMEHHOI1 TIaHeThl. MUITuapabl U MUJJIMAPIbI XKMBBIX OPTaHU3MOB
>KWJIM U BeIMepJin. VX yxke Helb3sl yBUAETD B TIpupoe. YTo ke CIydnioch
C CYLLIHOCTSIMU 3TUX OpraHu3MoB?!. MoxeT ObITh, CyLIHOCTU TOXe TMOHYT,
¢ rubenblo puznueckoro tena?! Ecau na, To, mpu Kakux ycioBusix? Eciu
HET, TO, YTO C HUMU MIPOUCXOIUT Tocie rudenn pu3ndeckoro Teaa, Kyaa
OHU MOTOM yXoasaT? YTo ¢ HUMU TIpoucxoauT aajbiie?.. Yto cayumnoch
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C CYIIHOCTSIMU KMBOTHBIX BBIMEPIIMX BUAOB, UTO MPOUCXOAUT C CYIIIHO-
CTSIMU XKMBOTHBIX BUIOB, TPOIOJIKAIOIIMX XKUTh B 9KOJIOTMYECKOMN CUCTeMe
3emnu?.. JlaBaiiTe ke morpooyemM pa3o0opaTbCsi B MUHTEPECHEMIIEM SIBJIE-
HWU XUBOUW MPUPOIHI...

[lepeBepHEM clienyIONIyl0 CTpAHUILY 3arajKu XKu3HU... B MoMeHT
€CTeCTBEHHOI MM HACUJILCTBEHHOM CMEPTHU J11000ro XXKMBOT0O OpraHmn3Ma
MPOUCXOAUT pa3pylleHue 3allUTHOTO TCU-ToJist opraHuzma. OcBo60-
JOUBIIKAECS MPU 3TOM (DOPMBI MaTePUU CO3JaI0OT BCILUIECK dHEPTUHU, KO-
TOPBIA OTKPHIBAET OOJIblIeE I MEHbIIEe KOJIMYECTBO KaUeCTBEHHBIX
OapbepOB MeXAY YPOBHSIMU M1aHeThl. OOpa3yeTcs SHepreTUuYecKuii Ka-
HaJ 10 NMEePBOTO 3aKPHITOTO KAUeCTBEHHOTO Oapbhepa U M0 3TOMY KaHaly
CYIIIHOCTb JAHHOT'O KMBOTO OpraHMn3Ma BTSITMBAETCsl HAa TOXIECTBEHHbI
€€ CTPYKType YpoBeHb I1aHeThl. CyIIHOCTU NPOCTEMIINX U MPOCTHIX
>KMBBIX OPraHM3MOB, KOTOPBIX MOAaBJIsIIONIee O0JbIIMHCTBO, MOMAaaloT
Ha 3¢upHbIi T1aH. CyIIHOCTUA OCTalbHBIX, B 3aBUCUMOCTHU OT YPOBHSI
3BOJIIOIIMOHHOTO Pa3BUTHUS KaxKJI0ro BUIa, MOMAanaloT Ha pa3Hble MO/ -
YPOBHU HUXXHEACTPaJbHOTO IM1aHa MmiaHeThl. CyIIHOCTU HECKOJbKUX
0o0J1ee BLICOKOOPTraHM30BaHHBIX BUAOB XMBbIX OPraHW3MOB IMOIaAaloT,
B MOMEHT CMEpPTH, Ha pa3HbIe MOJYPOBHU BepXHeacTpaJbHOIO MjaaHa
miaHeTbl. M1 TOJIBKO CYIIHOCTM YacTU 0COO€il 3TUX BUIOB MPUXOAST
Ha MEHTaJbHbIC M1aHbl 3eMiu. Jlajgee, B MOMEHT 3a4aTus JI0OOro XK1UBO-
ro opraHM3mMa Ha IijlaHeTe, CO31a€TCsl BCIIECK SHEPTUU B COOTBETCTBUU
C TeHETUUYECKUM MOTEHIIMAIOM 3TOro Buaa. OTKpbIBaeTCs COOTBETCTBY-
I011e€ YMCJIO KaYeCTBEHHbBIX 0apbepoB, (POpMUPYETCSI IHEPTreTUYSCKUI
KaHaJ, 10 KOTOPOMY BTSITMBAETCsl CYLIHOCTD CYIeCTBA, TOXIESCTBEHHOTO
¢ 9TOi1 reHeTukoi. [Ipoucxonut nmpoiecc, 00paTHbI MPoLEecCy CMEPTU.
ITo Mepe uccsiKkaHUS SHEPTrUM, BO3HUKIIE B MOMEHT 3a4aTusi, bapbe-
pbl HAUMHAIOT 3aKPbIBAThCS U YE€PE3 HEKOTOPOE BpeMsl BCE BOCCTaHAB-
JIMBaeTCs, KakK ObLIO 10 BOBHUKHOBEHUS 3TOro Beriecka. [Tocie atoro
CYIIIHOCTb HAUMHAET cOo3/1aBaTh U3 pacTylleit OmoMacchl cede HoBoe (hu-
3nueckoe Tea0. M kpyr 3ambikaercs... (cM. Puc. 58).

Ho, 4To e npou3011a0 ¢ CyIIHOCTIMU MUJUIMOHOB BUIOB XM~
BbIX OPraHM3MOB, KOTOPbIE UCUYE3/IH C JrIa 3eMJIM B XO/Ie dBOTIOLUN?..
YTo Xe MPOUCXOAUT C CYLIHOCTSIMU BbIMEPILIUX XXKUBOTHBIX, KOTOPbIE
B MOMEHT €CTECTBEHHOM WM HACUJILCTBEHHOM CMEPTHU, KaK U CYILITHOCTU

150



Thasa 5. Kpyeoobopom scusnu na 3emae. MnoeomepHocms dcu3nu

Puc. 58

151



Hukonaii Jlesawos. Ilocaednee oopauwenue k Yenoseuecmay

BCEX OCTAbHBIX XKMBBIX OPraHM3MOB 10 BO3HUKIIMM KaHaJlaM Monaaiu
Ha COOTBETCTBYIOIIME YPOBHU MIaHeThI?.. ISl HUX yXe HUKOrIa He Oy-
JeT BCIJIECKa, BO3HMKAIOIIEr0 B MOMEHT 3a4aTusl IOTOMY, YTO HEKOMY
€03/1aTh 3TOT BCILIECK Ha (DM3UUECKOM YPOBHE... DTU CYLIECTBA NOTEPAIN
CBOIi OuoJiornyeckmii (hyHnameHT. be3 huznueckoro Tesa Jirodoe CyiecTBo
HE CITOCOOHO K aKTMBHOI 3BOJIIOLIMU MTOTOMY, UTO B (DM3UYECKOM Tejie
MPOMCXOJST MPOLIECCHl pacllernIeH)s BelleCTB, CO3AaéTcsl MOTOK MaTe-
puii, MAYLIMI HAa BCe YPOBHU CYIIIHOCTU U 00ECIeYrBaIOIINII BO3MOX-
HOCTb aKTUBHOI XXU3HeAesATeIbHOCTU U e€ pa3BuTue. He numes pusuye-
CKOTO TeJla, CYIIHOCTh OCTAETCsI 0€3 MOCTOSTHHOIO aKTUBHOT'O UICTOUYHUKA
sHepruu. To, 4YTO CYyIIIHOCTb MOXET YCBOUMTh CBOMMU TeJIaMM Ha APYTrUX
YPOBHSIX, IOCTAaTOYHO JIMILb JAJIsl COXPAHEHHUS EJTOCTHOCTH ITOM CYIIHOCTH.
[ToaTOMYy, CYIIIHOCTH BBIMEPIIMX BUAOB, MOMAaBIIME B TAKUE YCIOBUS,
CTaJIU TPUCIIOCAOTNBATHCS K XXU3HU HA ApYyrux ypoBHsx. [Tpuuém, cyur-
HOCTHU pa3HbIX BUJOB HAIILUIM Pa3HbIe CIIOCOOLI TpUcocobaeHus. YacThb
13 HUX HAYAJIM NOIIOATh M MCIO/Ib30BaTh, KAaK KICTOUHUK HOBOM 9HEPTrUUn
ISl CBOETo 00Jiee aKTUBHOIO CYIIIECTBOBaHMSI, CYIIHOCTH APYTUX BUIOB,
nonasuime B NoA00HOE COCTOSIHNE ¥ He MMEIOIe SHEPreTHYECKOi 3aIuThbI
HA 3THX YPOBHSAX, HJIM HMEIOIIHE, HO CJAMIIKOM CJ1a0yio, KOTopas He B CO-
CTOSIHHH 00€eCNeYUuTh HEeJIbHOCTh 3TOH CymHOCTH. CyIIHOCTH, KOTOpbIE
MPUCTIOCOOUIINCH K XKM3HU Ha IPYTUX YPOBHSX, HA30BEM aCTPAJIbHBIMU
JKMBOTHBIMH.

HexkoTtoprie acTpaibHbIe XKMBOTHBIE CTaJIM MOEAATh HE TOJIBKO CYIII-
HOCTU BBIMEPIIUX XKMBOTHBIX, HO 1 CYIITHOCTH XXUBbIX OPraHU3MOB, KOTO-
pble TIPOAOJIKAJIM KUTh U pa3BUBAThCsl HA (GU3UYECKOM YPOBHE TIJIAHETHI.
M onsith Xe, X KepTBaMU CTAHOBUJIMChH T€ CYILIHOCTU, KOTOPbIE HE UMEIU
JOCTATOYHO HAEXHOM 3allIMTHON 000J0YKM Ha BpeMsI MX HAXOXIEHUSI
Ha 3TUX YPOBHSIX 0 OYePEIHOr0 BCIUIECKa, BOZHMKAIOIIETO MPU 3a4aTuu,
KOTOpBI AaBaJl UM BO3MOXXHOCTb BO3BpallleHUsI Ha (PU3NYECKUI ypOBEHb
1 HapabOTKM HOBOTo (hu3nUecKoro Teia. Jpyrast yacTb CylIHOCTel BbIMEp-
IIMX KMBOTHBIX €O31aJ1a CHMOHO03 € ;KMBbIMH OPTraHU3MAMM, POI0/KABIIMMHI
pa3BuBaThcs HA u3myeckoM yposHe (cM. [T1aBy 6). Yailie Bcero aTo CyliHo-
CTHY BIMEPIIMX XXUBOTHBIX, 00Jiee MPUMUTUBHbIE 110 CBOEI CTPYKTYype, UeM
>KMBOTHBIE, C KOTOPBIMM 3TU CYLIHOCTHU cO3Aal0T cuMOuo3. I1pu TakoM
BapraHTe MPUCIIOCOOJIEHMS, TTOJyYaeTCs MojIb3a IJIsl BCeX...
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I1pu 3a4yaTun CyIHOCTh BXOIMUT B OIJTIONOTBOPEHHYIO SIULIEKIIETKY,
KOTOpasi UMeeT CTPYKTYpPY OIHOKJIETOUHOro opranusMa. KauectBeHHast
CTPYKTYypa CI0KHOOPTaHU30BAHHOM CYLIHOCTU OYEHb CUJIbHO OTJIMYAET-
Cs OT KAYeCTBEHHOM CTPYKTYPhl 3UTOTHBIX KJIETOK (KJETOK 3apObIla).
MHTEeHCUBHOCTDH MPOLIECCOB MepeTeKaHus: (hopM MaTepUU MEXIY 3UT0-
TOM U TaKO¥ CYyIIIHOCTbIO HACTOJBKO MaJjia, 4YTO MOTpeOdOBaNIOCH Obl A1~
TeJbHOE BpeMsl, TI0Ka CYIIIHOCTb CMOIIa Obl CO31aTh U3 3TOi1 OMOMAaCChI
cebe HoBOE (hU3UYECKOE TEIO0. A IJIUTEIBHOIO BPEMEHU JIJISI 9TOTO MPU-
pona, K coxajleHUIo, He Aana... Tak, KaKuM ke o0pa3oM IMpeoaosieBaeTcs
STOT Ka4eCTBEHHbI Oapbep MeXAy pa3BUBaIOILICiics OMoMaccoii 1 Cylll-
HOCTbIO, BOLIEALICH B 3Ty Ouomaccy? A odeHb NpocTo... [Ipu 3auatuu,
B MOMEHT 3HEPreTUYeCKOro BCILJIecKa B OMJIOJOTBOPEHHYIO SIMLIEKIETKY
BXOIUT HE TOJBKO CYIIHOCTb, TOXIECTBEHHAsI C TeHETUKOM 3TOM KJIETKH,
HO 1 OJIHA WJIM HECKOJIBKO CYITHOCTE# BEIMEPIINX KUBOTHBIX CO BCEX HU3-
IIMX YpOBHE maaHeThl. M cyliHOCTh, MaKCMMAaIbHO 0J1M3Kasi TI0 CBOEMY
KayeCTBEHHOMY YPOBHIO C 3UTOTOI1, BXOAUT B He€. HaunmHaeTcss akTMBHOE
pa3BUTHUE ITOI 3UTOTHI 10 TOTO BPEMEHMU, TTIOKa KaUyeCTBEHHbI YPOBEHb
pa3BUBalOLLElicsl OMOMACChl HE CTaHET BhIIlIe YPOBHSI €€ pa3BUBAIOLLICH CyIII-
HocTu. [Tpu 3TOM BO3HUKAET COCTOSIHUE, aHAJIOTUYHOE COCTOSTHUIO CMep-
TU JJIs1 3TOM CyIIHOCTU. Bo3HMKaeT BCIieck, MpU KOTOPOM 3Ta CYLIHOCTD
MOKMIAaeT pa3BUBAIOLIYIOCS OMOMACCy M YXOAUT Ha CBOIt ypoBeHb. CrenyeT
OTMETHUTb, YTO HA BpeMsI HaXOXIEHHUS 3TOI CYII[HOCTU B pa3BUBalolleiics
ouomMacce, NocaeaHsIsl MPUHUMAET BHEITHUIA BU 3apOo/iblilia XKUBOTHOTO,
COOTBETCTBYIOIIEro 3Toi cymHocTU. [Tocie BbIxoaa mepBoii CYLIHOCTH,
B «CBOOOIHYI0» OMOMAcCy BXOAUT CYLIIHOCTh 00Jiee BHICOKOPA3BUTOIO BU/IA,
KOTOpasli MOXET KaueCTBEHHO COIIaCOBAThCs ¢ pa3BUBalOIIEiicss OrMomac-
coii... [Ipoiiecc moBTOpsIETCSI BHOBb M BHOBB JI0 T€X IOp, MOKa C pa3BU-
Balolleiicsa OMoMaccoit He coriacyeTcsl FeHeTUUeCKU TOXIEeCTBeHHasl eit
CYLIHOCTb, cOo3atolasi cebe Teno Mo cBoeMy oopasy u nogoouto. B aToit
CUTYallUU BBIMTPBIBAIOT BCE: CYIIIHOCTU BHIMEPIIIMX KMBOTHBIX HEKOTOPOE
BpeMs MOJIb3YIOTCS pa3BuBalollieiics 0MoMaccoil, HakaraMBas MOTeHLMa
I71s1 ceOs1 1 B TO XK€ BpeMsl, aKTUBHO pa3BUBasi 3Ty OrMomaccy. A CylIHOCTb
TOXIECTBEHHAsI C TEHETUKOM BO MHOTO pa3 ObICTpee MoJydyaeT BO3MOX-
HOCTb cO3/1aTh cebe HoBoe (huznyeckoe Te10. be3 Takoro cumo1o3a oueHb
OBICTPO BBIMEPJIM ObI BUIbI, KAUECTBEHHAsI CTPYKTYpPa CYIIITHOCTU KOTOPBIX
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OYEHb PE3KO OTIMYAETCSI OT CTPYKTYpPbI 3UTOThI. be3 Takoro cumomosa obI-
Jia b1 MPOCTO HEBO3MOXKHA BOJTIOLIMS XKU3HU, HE MOSIBUJIMCH ObI BBICOKO-
pa3BUTbIE OPraHU3MBbI U, ECTECTBEHHO, HEBO3MOXHBIM CTaJIO ObI MOSIBJIICHUE
pa3yMHOI >KU3HMU... JIpyrasi 4acTb BIMEPILMX aCTPATbHbIX JKUBOTHBIX ITPU-
CocoOMIaCh K HOBBIM YCJIOBUSIM MCITOJIb3YSl, TAK Ha3bIBA€MbIii, JHEPreTH-
YeCKUid BAaMIMPU3M... B 4éM cyTh 31010 siBaeHus?! BCMOMHMM, 4YTO KaXKIblii
>KMBOI OpraHu3M 00J1aaeT 3allUTHBIM TICH-TI0JIEM, KOTOPOe 00ecIieunBaeT
MaKCUMAaJIbHO OJIarONpUSITHBIC YCIOBUS 151 (DYHKIMOHUPOBAHMS KaXKI0TO
MHOTOKJIETOYHOT'O OpraHrM3Ma, 3alluIlas ero OT BO3A€HCTBUS IPYTUX MCU-
nosieit. Kpome 3Toro, 3a1iuTHOE MoJie CIocoOCTBYET MaKCMMAaJIbHOMY Ha-
KOILJIEHUIO SHEPreTUYECKOTO MOTeHIMaIa U3 (popM MaTepuii, BOSHUKILIUX
B pe3yJibTaTe paclleIICHUs MUILY 3TUM OpraHu3MoM. Tak BOT, SHEepreTu-
YeCcKue BaMITMPbl, OOHAPYXUB XKMBOTHOE C OCJIA0JIEHHOM WY pa3pylleH-
HOI MCHU-3aIUTOM, BHEAPSIOTCS Yepe3 HEE€ B CTPYKTYPHI CYLITHOCTH 3TOTO
>KMBOTHOTO U 3a0HpaIoT cede YacTh JKM3HEHHOMH CHJIbI — SHEPreTHYECKOro
NMOTEHIUAJIAa, TeHepupyeMoro (hu3uyeckum TejioM xkKepTBbl. [1pu 3TOM 11pO-
KWCXONUT 3HAYUTEILHO 00Jiee ObICTPBIN U3HOC, UCTOLIEHUE (PU3UUECKOTO
TeJa, U TaKOEe CYIIIECTBO ropa3fao ObICTpee NornbdaeT HaCUJILCTBEHHOM MU
€CTECTBEHHOM CMEPThIO. TaKoe sHEPreTUUEeCKOE BHEAPEHUE MOXET ObITb,
KaK MepuoauYeCcKUM, TaK U NOCTOSTHHBIM. Ho, 4ToOBI co3nath mogooHoe
SHEPreTUUECKOe BHEAPEHME, aCTPATbHBIM KMBOTHBIM HEOOXOIUMO «OT-
KPBITb», TIPEOI0JIeTh KaUeCTBEHHbII 0apbep MexXay (DU3MYECKUM U 3(PUp-
HbIM IJIAHAMM TLJIAHEThI, 8 B HEKOTOPBIX CIyJasix, ABa Oapbepa — 23(PUPHbIIA
U acTpajbHbIi. 151 3TOro HeoOxoauM noTeHuual. B pazHoe BpeMs CyTOK
TOJIIMHA 3TUX 0apbepoB pasanyHasg. MakcumasbHas INIOTHOCTh OapbepOB
B IHEBHOE, MUHUMAaJIbHAsI — B HOUHOE BpeMsl CyTOK. MUHUMAJIbHYIO TI0T-
HOCTb 3TH O0apbepbl UMEIOT MEXITY ITOJYHOUYBIO 1 YETBIPbMSI YacaMU yTpa.
[ToaToMy GOJIBIIMHCTBO 3HEPIEeTUUECKUX BAMITUPOB — HOYHbIE XUIIHUKH,
BBIXOJSIIIME€ HA OXOTY ¢ HACTYIJIEHUEM TEMHOTHI (00BSICHEHUE TTPUYMHBI
ATOrO Bbl CMOXETE HAWTU B cieayolleii rmase)... Kpome toro, cama mo-
BEPXHOCTD IMJIAHEThl UMEET PA3JIMUHYIO0 SHEPIETUUECKYIO CTPYKTYpPY, KO-
TOpasi, B CBOIO OYepelb, BIUSIET HA TOJIIIMHY OapbepoB. BiusHue MoXeT
OBITh, KaK OTpULIATEILHBIM (TTPX KOTOPOM TOJIIIMHA 0ApbepOB CTAHOBUTCS
MEHBIIIE B 30HAX C TAKOI 9HEPIreTUKOI1), TaK U MOJOXKUTEIbHBIM (ITPU KOTO-
POM IJIOTHOCTb OapbepoB yBeJInunuBaeTcs). TakuM o0pa3oM, MOBEPXHOCTh
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IUIAaHEThl UMEET OTpULIaTeSIbHbIE 30HbI —
OTpMILIaTeIbHbIE TEOMAarHUTHBIC 30HBI, Puc. 59
B KOTOPBIX 3TU Oapbepbl OTCYTCTBYIOT
WJIM OY€Hb OCJIabJIeHbI 1aXKe B THEBHOE
Bpemsi. Haxonsich B mipeaenax 3TUX 30H,
JII000I OpraHu3M MOABEPraeTcsl OTpu-
LIaTeJIbHOMY BO3ICHCTBUIO, B TOM YHCJIE
U BO3ICHCTBHUIO aCTpaIbHBIX BAMITUPOB.
DTO NPpUBOAUT K OBICTpOMY ocJiabie-
HUIO, UCTOLIEHUIO, a B JaJibHEHIIIeM,
MPU IJIMTETbHOM HAaXOXIECHUU B 3TOM
30HE, OBICTPOMY pa3pylIeHUIO opra-
Hu3Ma. BoT mouemy, eciaiy KoMHarta, e
CIUT YeJIOBEK HAaXOAUTCS B IMpeaeax
TaKOM 30HbI, OPraHU3M 3TOTO0 YeJoBeKa
OBICTPO cabeeT, HeT HOPMaJIbHOIO CHa
U CO BpEMEHEM Yy TaKoro yejaoBeKa BO3-
HUKAaIOT CepbE3HbIe 3a001eBaHUSI, OYEHb
4acTo pak... Takum o06pa3oM, CyILLIHOCTU
BBIMEPIINX JKMBOTHBIX, aCTPaIbHbIC K1~
BOTHBIE, B MIPUCIOCOOJIEHUU K YCIOBU-
SIM >KW3HU Ha IPYTUX YPOBHSIX TJIAHETHI,
MPUOOPEIN HECKOIbKO HOBBIX KQUeCTB:
1) cmocoOHOCTB MOMIOLIATh U IC-
M0JIb30BaTh B KAUe€CTBE HEOOXOAMMOTIO
MOTEHIIMaa, «[TAIIW» HaXOMSIINXCS
Ha TeX XK€ YPOBHSIX CYIIIHOCTU, Y KOTO-
PBIX OTCYTCTBYET WJIM CUJIBHO Ocj1abyieHa
3alllMTHAsI DHepreTUyecKast 000J10UKa;
2) cuMOUMO03 ¢ BUIAMU, MTPOIOT-
>KaIIIMMM 3BOIOLIMIO Ha (DU3UUYECKOM
YPOBHE, TTOCPEACTBOM MOCJIeA0BaTEb-
HOI1 COBMECTHOM 2BOIOLIMY 3apObIIIA,
CYLIHOCTSIMU BUAOB Pa3HOrO YPOBHSI
9BOJIIOLIMOHHOTO Pa3BUTHS;
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3) aHepreTMYeCKUii BAMIIMPU3M, TIPU KOTOPOM CYIITHOCTHU BhIMEP-
IIMX XKMBOTHBIX BHEAPSIOTCS B Tejla U CTPYKTYPbI CYIIIHOCTEM XKMBOTHBIX,
SKMBYIIMX Ha (PU3MYECKOM YPOBHE U MMEIOLIUX CIa0yI0 WIM pa3pyllIeHHYIO
TCU-3AaILUTY.

Taknm 006pa3oM, XU3Hb HA IPYTUX YPOBHSX IUIAHETHI PUHSLIA
HECKOJIbKO apyrue ¢opmbl. 1 Ha HMX BOZHUKIIM CBOM Ka4ye€CTBEHHO JpY-
rue sKojornyeckue cucteMsl (cMm. Puc. 59).
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InaBa 6. DBoJonus pa3yma, opraHu3ma
M CYIIIHOCTH

DBOMIOLMS KUBOM MaTEpUU TIPUBOAUT K MOSIBJICHUIO KUBBIX Op-
raHU3MOB CO CJIOKHBIMH NMCH-CHcTeMamMu. Pa3zBuTHe 3TUX MCU-CUCTEM
MPUBOAUT Ha OMNpeAeIEHHOM YPOBHE 3TOI0 Pa3BUTHUS K OCO3HAHHUIO CBO-
€ro cymecTBoBaHus B npupojae. Bo3HuKaeT IpUMUTUBHBII pa3yM, pa3Bu-
THE KOTOPOToO B JajibHelilleM MTPUBOAUT K B3aMMOAEHCTBUIO HOCUTEeH
aTOro pasyma ¢ npupoaoit. CloXHOCTb IICHU-CUCTEM, a, CIeI0BaTebHO,
1 BO3MOXKHOCTb 9BOJIIOILIM OMPEIesieTCs] KOJTMIECTBOM HEeliPOHOB M CTere-
HbIO B3anMoeiicTBus Mexkay HumMi. Ho, Kakum ke 00pa3oM HeiipoHbI MO3ra
NpUOOPETAIOT BO3MOKHOCTH MbICIMTh? [Tapamokc 3akitoyaeTcs B TOM, 4YTO
HePOHbI MO3ra He MBICJIAT, a JIMIIb 00eCIeYHBAIOT MPOIEeCC MBIILIEHUS Te-
HepUpPyeMbIMU MOTEHIMAJIAMU U CTPYKTYpaMU, BO3HUKAIOIIMMU B XO/I¢
BBOJIIOLIMOHHOIO pa3Butus. [Ipoliecc MblILIEHUS] TPOUCXOAUT HA MEH-
TAJbHBIX IJIAHAX CYIIHOCTH, KOTOpas uMeeT ¢pusnueckoe Tejao. B 1o xe
BpeMsi, pa3BUTHE CYIIHOCTH HEBO3MOKHO 0€3 COOTBETCTBYIOLIEr0 pa3BUTHS
¢usnyeckoro rena. Pazdepem 3ToT (hakT 6os1ee moapoOdHO, TaK KaK OH SIB-
JISIeTCSI OCHOBHBIM /IS TOHMMAaHWSI MPUPOAbI pa3BuTHus padyma. HauHém
C BOIUIONIEHUS CYIIHOCTU. [Ipu causiHUM SIMLIEKJIeTKU 1 criepMaTo30M1a
BO3HUKAET HEPreTUYECKUIA BCIJIECK, KOTOPBIM T1OCTUraeT APYrux ypoB-
HEii TIaHeThl — 3()MPHOro, aCTPAJIbHOIO U MEHTAJBHBIX. B 3aBUCMMOCTH
OT TOTO, KAKOr0 YPOBHS JIOCTHUTAa€eT 3TOT BCILIECK, BXOIUT, COOTBETCTBEH-
HO, CYIITHOCTb 3(PMPHOr0, ACTPAJIbHOI0 1111 MEHTAJIbHBIX I1JIAHOB IIJIAHETHI.
Yro Xe BIMSIET Ha aMIUIMTYIy 3TOro BCruiecka?

1. I'eneTnKa poaurelieii.

2. YpoBeHb HX JYXOBHOTO Pa3BUTHS.

3. Teorpacduyeckoe pacnosiokeHne MeCTa 3a4aTus.

4. IlonoxeHune 38631 M IVIAHET HAJl MECTOM 3a4aTHs.

5. DMonmoHaIbHOE COCTOSIHHE POJUTE el B MOMEHT 3a4aTus.

6. Hammume B opranu3me poauTeieii pa3HbIX S710B B MOMEHT 3a4aTHsl —
AJIKOroJIsl, HHKOTHHA, HAPKOTHKOB H JIP...

7. DKOJIOrHYecKoe COCTOSIHIE OKPYKaloIeil cpe/ibl.
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Yem OoJiee 310poBasi reHETHKA PoAUTE/Ieid, TeM Bblllle AMILIUTYAA
3TOro Bemjiecka. [1oBepXHOCTh MJIaHEThl UMEET YYACTKH MOJI0KHUTEIbHOM,
OTPULATEIbHOM ¥ HEHTPabHOI dHepreTuKH. [1ooTOMY, B 3aBUCUMOCTH
OT TOTO, KAKYI0 JHEPreTHKY MMeeT MeCTO 3a4aTHsl, aMILTUTY/A BCILIecKa 0y-
Jet pa3amyHoii. [TonoxuTebHas 3Heprus yBeIMYMBaeT aMILTUTYAY BCILIECKa,
oTpunareyibHas — ymenbmaet. 13 KocMoca ot 3B€31 1 TutaHeT Ha 3eMITIO
WUIYT MOTOKU SHEPTUM, KOTOPHIE TOXKE MOTYT ObITh KaK MOJIOXKUTEIbHbIMH,
TaK M OTpHIATeNbHbIMU. KpoMe TOro, pa3Hblie THIBI TeHETHKH M0-PA3HOMY
pearupyioT Ha MOTOKH 3Hepruii, uaymue u3 Kocmoca u u3 mianersl. OnHu
U T€ K€ TMTOTOKM SHEPrUM Ha OAMH TUM T€HETUKU MOTYT BIUSATh MOJIOXM-
TEJbHO, a Ha IPYTOii — OTpULIATEIbHO. I KaXKI0ro TUIla TeHETUKU CYILIe-
CTBYIOT 30HBI ITOBEPXHOCTH IJIAHETHI 0JIATOMPUSITHOTO U 30HbI HETaTHUB-
HOro BIMsIHUS. Eciu poauTen B MOMEHT 3a4aTysl UCTIBITHIBAIOT NIyOOKME
U CUJIbHBIE YYBCTBA, TO MX JIOOOBb CO3MAET MOLIHBII BCILJIECK MOJOXM-
TeJIbHBIX SMOLIMIA, KOTOPhIE, B CBOIO OUYepedb, YBEINUMBAIOT aMILIUTYAY
Bcriecka. Ecnu y poauteneii HeT IyOOKMX M CUJIbHBIX YYBCTB, a IPUCYT-
CTBYeT TOJIbKO (DM3MOJIOTMYECKOE BICUeHUE, TO BOSHUKAIOLIMIA TIPU CIUSI-
HUU TOJIOBBIX KJIETOK BCILIECK He u3MeHUTcs. Eciu 3auaTue nmpou3olinio,
Kak CJIeICTBME pa3BpaTHOI CeKCyaabHOM XXU3HU POAUTENICI, TO TIPU 3TOM
aMIUIMTYAA BCILIecKa OyneT eme 6osee HU3Koit... HapkoTuku, ankoroJib,
HUKOTUH U APYTUE Sbl, IPUCYTCTBYIOLINE B OpraHU3Me POAUTENEH, CO-
3[1a10T MOIITHOE OTPULIATEILHOE MOJIe, KOTOpOe MoaaBisieT Beruieck. U ec-
JIM OPraHU3Mbl pOAUTENICI JOJAr0oe BpeMsl MOABepraauch AeMCTBUIO 3TUX
SIZIOB, TO BCILJIECK MPU 3a4aTUM BO3HUKAET J10 TOTO CJIa0blii, UYTO B COCTOSI-
HUM JOCTUYD TOJBKO YPOBHSI HUKHETO acTpaja uiu ac¢pupa. B atom ciy-
4yae BOILIOIIAETCS CYLIIHOCTh HU3KOTO YPOBHS Pa3BUTUSI, U POAUBIIUICS
peOEHOK OYIET YMCTBEHHO HEMOJHOLEHHBIM. DKOJIOTUUECKOE COCTOSTHUE
Ccpeabl TPUBOAUT K OCIA0JIEHNUIO OPTaHU3MOB POAUTENICH, U 0CIabJIeHHbIE
MOJIOBbIE KJIETKH MPU CAUSIHUM HEe MOTYT AaTh MOJHOLIEHHOTO BCILIECKa.

Bxonsiiasi B ormiogoTBOPEHHYIO SMLIEKJIETKY MPU 3a4aTUU CY-
IIHOCTb MMEET CJIOKHYI0 OPraHU3aIMI0 3(PUPHOTO, ACTPAJIHHOTO U MEHTAJTb-
HOro TeJl. 3UroTHas KjeTka (OIrIoI0TBOPEHHA SIALIEKIIETKA) MMeeT MpPocTeii-
IIYIO CTPYKTYPY OJHOKJIETOYHOT0 OPraHM3Ma M TOJbKO 3(pHpHOE TeI0 (KpoMme
(pusmnyeckoro). KauecTBEHHO CTPYKTYPHI CYIIIHOCTH U 3UTOTHOM KJIETKU
HACTOJILKO Pa3JIMYHbI, UYTO X COIJIACOBaHME B JaHHOM BUJI€ HEBO3MOXKHO.
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3UroTHas KJjeTkKa J0JKHA MPONTU ompeneséHHOE pa3BUTHE TIPEXIe, YeM
€€ KauecTBeHHasl CTPYKTypa 3(DPMPHOIo U HapabOTaHHOTO aCTPaIbHOIO TeJ
MPUOOPETET BOBMOXKHOCTh COITIACOBAHMSI € CYITHOCThIO. Kak ke 3To 1mpo-
ucxonut? Kakum o6pa3om KJIeTKM 3apo/blilia YeJloBeKa MPOXOIsIT 3T 3BO-
JouuoHHbIe (aszpl?!. [ToHMMaHue 3TOro NO3BOJIUT BaM MPOHUKHYTH B €111E
OJHY TaiiHY XXMBOI MPUPObI, KOTOpasi, KaK U MHOTHUE IPyrue, 10 CUX MOp
ocTaBajiach Hepas3ragaHHoi... [1py pa3BUTUM XU3HU Ha TIJIaHETe, MHOTHE
BUJIbI XKUBBIX OPTaHU3MOB ObLTYA BHITECHEHbBI M3 CBOUX IKOJIOTMUECKUX HUIL
OoJiee MpUCITOCOOJIEHHBIMU, TPOrPECCUBHBIMU BUIaMHu (CM. [71aBb1 4 1 5).
OHu NoTepsUIM BO3MOXHOCTh Pa3BMBAaThCsl HA (PU3MYECKOM YPOBHE Halllei
IUIAHETHI, HO X 2(PUpPHbIE 1 acTpajbHbIe TeJla MIPOIOJIKAIM CYILIECTBOBATh
Ha 3(UPHOM U aCTpabHOM YPOBHSIX, CKOPOCTb BOIOLIMOHHOTO Pa3BUTHSI
KOTOPBIX OYEHb HE3HAUMUTEIbHA. DTU BUJIBI, B XOJE CBOETO pa3BUTHSI HA APY-
TMX YPOBHSIX, BbIpabOTaIM psifi CITOCOOOB ero ycKopeHus (cM. [naBy 5).
OnuvH 13 HUX — CMMOMO3 B pa3BUBAIOIIEICS OMoMacce 3apobliiia HECKOJIb-
KHX CYLIHOCTei pa3HOro YPOBHS 3BOJIIOLIMOHHOTO Pa3BUTHSI, KOTOPHIE MO-
cJeoBaTeIbHO BXOAST B 9Ty OMOMACCY U 3BOJIIOLIMOHUPYIOT €€ 10 TAKOTO
YPOBHSI, TIPU KOTOPOM CYIIHOCTh, TOXIECTBEHHAsI C TEHETUKOI, MOXKET
COINIAacOBAThCsI € ATOI OMoOMaccoit U co3naTh cedbe HOBOE (hU3NUECKOe TeO.
HaubGonee HarnsiaHbIi MpUuMep 3TOro B mpupoae — 6adouku. Kaxabiit
n3 Bac nroboBancs rpaumeit u Kkpacoroii 6adbouek. Ho ryceHuibl Bcerna
BBI3BIBAJIM Y BCEX HEKOTOPYIO MO KpaiitHeil Mepe Henmpusi3Hb. Kakum ke
00pa3oM 13 CTOJIb HEMPUBIEKATEIbHON HA BUI I'YCEHUIIbI, «POXIACTCS»
CTOJIb ITpeKpacHas 6adouka?! [Ipoucxoautr MetaMmopdo3a, mpupoaa KoTo-
poii ocTaéTcs 3araakoii ajs1 coppeMeHHoit ouooruu. Kakosa xe pasrai-
Ka 9Tol TaitHbI? MeTtamopdo3a 6a00UYKU — 3TO OAVH U3 SIPKUX NPUMEPOB
cUMOKO03a IByX BHIOB B O/IHO# OMomacce. babouka repen ridesibio OTKIaabl-
BaeT sii1ia, U3 KOTOPBIX BBIBOASITCSI TYCEHUIIBI, TI0 BCEM MpU3HAKaM OTHO-
csIIMecs K OTPsIIy KOJbYaThIX YepBeil. ['yceHUIIbl MHTEHCMBHO HapabaThI-
BalOT 00BbEM OMOMACCHI TTOeIask paCTEHUS U CTPYKTYPHO MOATOTaBIUBAIOT
e€ IU1s1 corlacoBaHUs ¢ 3(PUPHBIM TeJIOM COOCTBEHHO 0abouku. [Tpu aToM
(pr3nueckoe Teao ryceHulIbl pacragaeTcs U U3 3Toit Macchl 3(pUpHOE TEI0
0abouku popmupyet cede puzmueckoe Teno. [locie 3aBepiueHus GopMu-
poBaHus (pU3NUECKOro Tesia 0ad0UKM, OHA MOKUAAET KYKOJIKY — MeTaMOp-
(o3za 3aBepiaercs (cMm. Puc. 60). [Turasich HeKTapoM LIBETOB U TbLIBLIOM,
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Puc. 60
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B KOHIIE CBOEI1 >)KM3HU, 0a00UYKa OTKJIabIBAET sIiilia, U3 KOTOPhIX BHIBOISIT-
cs ryceHulbl. LIuki moBropsiercs...

Ecau 661 13 ssui 6a004KM cpasy ke BIBOAWINCH 0a00YKM, TO OHU
TOTYAC Xe TOrn0/11 Obl, TOTOMY YTO 13 SIML] MOIJIM ObI BBIMTH TOJIHLKO OY€Hb
MaJjieHbK1e 0a00uKHU, IJIsI POCTa KOTOPBIX HEOOXOAMMO MHOTO THUIIUA —
HEeKTapa 1 MbLIbLbI, KOTOPBIX B 3TO BpeMms, el HeT. KpoMe Toro, Muk-
pocKoInuyeckrue 6a004Kr He CMOIIM Obl BBKUTh. Kaxknoe fyHOBeHUE Be-
TepKa YHOCUJIO Obl MX OYEHbB JAJIEKO, U OHU Obl MPOCTO HE CMOIJIM JIETATh
110 CBOEMY XEJJAaHUIO U HEOOXOAMMOCTH, a 3TO TIPUBEJIO ObI X K OBICTPOIA
ruoenu.

ManeHbKHe TYCeHUIIbl IPEKPACHO YYBCTBYIOT Ce€0s1 Ha JIMCThSIX
TpaB, KyCTAPHUKOB 1 J€PEeBbEB, MHTEHCUBHO T0€asl TUCThsSl paCTEHUIA.
I1pu 3TOM OBICTPO HapabaTbIBaeTCSd HY>KHOE IJIs1 0a00UYKM KOJIUYECTBO
6romaccel. Takum 00pa3oM J1Ba pa3HbIX BUAA XXUBbBIX OPraHU3MOB MOCJIE-
JIOBaTeJIbHO XUBYT B 0qHOI 6uoMacce. Takoii ciM0103 BUIOB MO3BOJINI
WM COXPAHUTHCS B XOE BOJIOLMY X13HU. CyIIeCTBYET MHOXECTBO BUIOB
HACEeKOMBIX, Y KOTOPbIX HAOJII0AAETCsS aHAJIOTUYHBIN CUMOMO3 CYIIIHOCTEM
JIBYX pa3HbIX BUAOB — KOMaphl, XKyKH, MUEIbI, TEPMUTHI U T. 1.

Ha npyrux KauyecTBEeHHbBIX CTYIIEHSIX 9BOJIIOLIMM KU3HU TOXE Ha-
Or01ar0TCs MOAOOHBIE SIBJACHUS. JISATYIIKM (KJ1acC 36 MHOBOIHbBIX) UMEIOT
JIBE€ 9BOJIIOLIMOHHBIE (ha3bl OMOJIOTMYECKOTO pa3BUTHUS — (pa3y rojona-
cTuka u a3y coocTBeHHO aaryimku. B ¢paze ronoBactuka B Omomacce
HaXOIMUTCS CYIIHOCTD (3(upHOE Tea0) pblObI. [Tpr 3TOM HE MPOUCXOAUT
noJjiHas TpaHchopmMaLysl OMoMacchl moJ 3(PUPHOE TEIO PhIObI, TaK KaK
O6roMacca UMEET FeHETUKY JISITYIIKKU. DBOJIOLMOHHOE Pa3BUTHUE CYILIIHO-
CTU PBIOBI B OMOMACCE C TEHETUKOM JIATYIIKK MPOI0JIKAETCS 10 TeX Top,
MokKa pa3BUBalolIascs 6ruomacca He JOCTUTAET CTPYKTYPHOTO U Kaye-
CTBEHHOTO YPOBHSI, 00J1€€ BLICOKOTO, YEM MMEET CYLLITHOCTh PbIObI. Dpup-
HOE€ TE€JI0 PHIOBI BHIXOIUT U3 OMOMACChI, KOTOPYIO OHO Pa3BUJIO, U BXOAUT
a(rpHOE TEJIO COOCTBEHHO JISITYLIKM B OMOMACCy C TeHETUKOM JISITYIIKM.
ITpoucxoaut TpaHcopMalms OuomMacchl 1o 06pasy U 1mogoouto 3pup-
Horo Tejia aarymku. [TocteneHHO HaUMHAKOT OTpacTaTh CHavyasla 3aHueE,
IMOTOM TIepeaHMe JallKK, OTIaAaeT XBOCT, BUTOU3MEHSIIOTCSI BHYyTPEHHUE
OpraHbl M BHEIIHUI BUJ KMBOTO cyliecTBa. Bece atu pa3bl HaGronall,
HaBEpHOE, MOYTU KaXKIbIii YEJTOBEK, HO HE 3ayMbIBAJICS, TOYEMY ITO
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MPOUCXOAUT — BCE BOCIIPMHUMAETCSI, KaK caMo CO00i pasyMmelolieecsl.
Ho oxpyxatouiast Hac rpupoaa HEMOBTOPUMO OoraTa XXU3HblO, 3araj-
kamMu. Hy>XHO nuib B3MISTHYTh BHYTPh ce0s, B TIpUpoay O0ojiee BHUMA-
TeJIbHO, 1 MHOTO€ OTKpOEeTCcs U3 e€ TaiiH... EcTecTBEeHHO, y MHOTUX BO3-
HUKHET BOIIPOC, a KTO K€ 3TUM BCEM YIIPaBJIsET, KAKUM 00pa30M BCE 3TO
MPOUCXOAUT?.. DBOMIOLMOHHOE PAa3BUTUE XXKMBOI MaTepUU OMpeaessieTcs
T€HETUKOM: IIPU BXOAEe B OMOMACCy ¢ TeHETUKOI OMHOTO BUIA CYIIITHOCTH
JKMBOTO CYIIECTBA APYroro BUaa, KaYeCTBEHHbBIE CTPYKTYPHI OMOMAacChl
1 3(pUPHOTO TejIa STOTO CYIIECTBA, B MOMEHT BX0OJa, TOXIECTBEHHHI. [1o-
cJie BXoJla HaUuMHAeTCsl pa3BUTHE OMoMacchl U 3(UPHOIO Tejaa, HO 3TO
pa3BuTHE UAET C pa3HOIi CKOpocThlo. Eciiu GuoMacca MMeeT reHeTUKY
BHUa, 9BOJIIOLIMOHHO Pa3BUTOTO OOJIbIIIE, YeM YPOBEHb 3BOTIOLIMOHHOTO
pa3BuUTUs 3(UPHOTO Tejla CyIIeCcTBa, KOTOPOe HAXOAUTCS B 3TOI OMO-
Macce, TO IIPOMCXOIUT MOCTENEHHOE paccoriacoBaHUe 2(PUPHOTO Tesla
CylllecTBa 3TOro Bujaa U OMOMAacChl C TeHeTUKOM apyroro Buaa. Koraa ato
pacconiacoBaHue JOCTUTaeT KpUTUUYECKOTO COCTOSTHUS, TPOUCXOAUT BhI-
xof (cMepTh) 2(pUPHOrO Tejia CyllecTBa OAHOIO BUAa U3 3TOI O1MOMacChl,
1 B HEE BXOAUT d(PUPHOE TEIO CYLIECTBA APYTOTO BUA, TOXKIECTBEHHOTO
10 Ka4eCTBEHHOM CTPYKType C TeHEeTUKOI 01MomMacchl. MOMEHT BhIXOJa
COTIPOBOXKIAETCSI DHEPreTUUYECKMUM BCIUIECKOM: KaueCTBEHHBIN Oapbep
MexXay (pusndeckoit u 3(pupHO chepamMu rcuyesaeT U oopazyeTcst SHEp-
retuyeckuii kaHai. [To aTomy KaHany 3(UMpHOE TEJIO OMHOTO CYIIEeCTBa
rnepeMenraercs ¢ Gu3ndecku TIOTHOTO YPOBHS Ha 3(UPHBINA YPOBEHbD,
a a(upHOE TeJo CyIIecTBa TOro Xe BUAa, YTO U reHeTHKa OMOMAacCHl,
BXOJIMT B OCBOOOIMBIIYIOCS OMomaccy. Ha 0oJiee BBICOKMX KaueCTBEHHBIX
CTYNEHIX DBOJIIOINU XXU3HU — Y TIPECMBIKAIOIINXCI, MJICKOITUTAIOIINX,
3TOT MNPOLECC MPOUCXOAUT HECKOJIBKO MO-APYromy.

YV MiekonuTaonmx, HampuMep, B MEPUOI BHYTPUYTPOOHOTO pa3-
BUTHSI B OMOMacce 3apobliiia MPOUCXOIUT HECKOJIBKO MOCIEI0BATEIbHbBIX
3aMeH CYIIHOCTHU BUJA HU3IICH DBOJIOIIMOHHON CTYNIEHU Ha CYIIIHOCTh
0oJiee BLICOKOTO YPOBHS 9BOJIOLIMOHHOIO pa3BuThsi. CMeHa IIPOUCXOIUT
JI0 TeX IOP, MOKa CKOPOCTh 3BOTIOLMOHHOTO pa3BUTUsS d3(PUPHOTro Tea
1 OMoMacchl He CTAaHOBSITCS oAMHAaKOBBIMU. [Tociie 3Toro, mo o6pasy u 1o-
J00MI0 3(PUPHOTO Tejla TAKOIO CYIIECTBa, (POPMUPYETCS U3 ITOI OMOMaCChI
(buznyeckoe Tea0 NeTEHHIIIIA. ..
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Kaxk xe mpoucxonut pa3BH-
THe 4yesnoseka?! Heobxonumo Bbiae- Puc. 61
JIUTh B 3BOJIIOIIMM YeJIOBEKa ABa 3Ta-
ra — BHYTPUYTPOOHOE 11 BHEYTPOOHOE
passuTHe. 3aUeM HYXXHO TaKoe pasje-
JIeHWe, CTaHeT sSICHO najbiie... Cy1i-
HOCTb YeJIOBEKa UMEET HEeCKOJbKO
Tea — 3¢upHOE, acTpaJbHOE W OTHO
MeHTaJibHOe. [1pu BBICOKOM ypOBHE
TYXOBHOTO Pa3BUTHUSI, MOXET OBIThH
HECKOJIbKO MeHTaIbHBIX Test. [1pu 3a-
BEPIICHUY 3€MHOTO LIMKJIa Pa3BUTUS
CYIITHOCTH, OHA MOXET UMETh YeThIpe
MEHTAJIbHBIX TejIa. B MOMEHT orutonoT-
BOPEHUST BO3HMKAET SHEPTreTUUECKU
KaHaJI, 10 KOTOPOMY B OTJIONOTBOPEH-
HYIO SIMTIIEKJIETKY BXOIMT CYIIHOCTH
(cMm. Puc.61). [Tocne Bxona, KaHas UC-
Yye3aeT, 1 BOCCTaHaBIMBAIOTCS Kave-
CTBEHHBIE Oapbepbl MEXIy YPOBHIMU
(cM. Puc. 62). OnionoTBopéHHas siii-
LIeKJIeTKA (3UTOTHAs KJIETKA) SIBJISCT-
CS1 MPOCTEIIITNM KUBBIM OPTaHU3MOM.
KavecTBeHHBIE CTPYKTYPBI OTHOKIIE-
TOYHOTO OpPTaHU3Ma U CYIITHOCTH CO-
IJ1aCOBAThCSI MEXIY COOOI HE MOTYT,
TaK KakK KauyeCTBEHHasl CTPYKTypa
CYIIHOCTHM OTpaxkaeT KaueCTBEHHYIO
CTPYKTYPY CIOXHOOPTAaHU30BAHHO-
ro0 MHOTOKJIETOYHOTO OpTaHM3Ma.
Ha nepBoit cTanuu MpoucxonuT Ko-
JIMYECTBEHHBIN POCT 3UTOTHBIX KJIE-
TOK /IO TeX TOp, MTOKa YUCICHHOCTh
9TUX 3UTOTHBIX KJIETOK HE CTaHET JI0-
CTaTOYHOI JJTsI BXona 3(UPHOTO Tena

&
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Puc. 62

MHOTOKJIETOYHOTO OpraH13Ma — PbIObI.
ITocne cortacoBaHust HAYMHAETCS pas3-
BUTHE 2(PUPHOTO TesIa pIObI B OoMac-
ce, UMEIoLIE reHeTUKY JenoBeka. Bot
oyemMy B Hayajie CBOETO pa3BUTHS 3a-
pPOIBIII YeJIOBeKa HallOMUHAET pbI0y.
CKopoCTh pa3BUTHSI KJIETOK 3apObIIa
YyeJ0BeKa 3HAYMTEIbHO OOJIbIIE CKOPO-
CTU pa3BUTHUSA 3(UPHOIO Teaa PbIOHI.
IToaToMy, MpUMepHO, B MECIYHOM BO3-
pacte 13 SMOpPHUOHA YEeJI0BEKA BHIXOAUT
3(pupHOE Tea0 pbIObI U BXOAUT 3(UP-
HO€ T€JIO BHJ1a, UMEIOIIEro OOJIbIIYIO
CKOpPOCTb pa3BUTUS — 3€MHOBOJHOIO.
ITocne Bxoga 6uomacca aMOpUOHa I1e-
pecTpauBaeTcs noa 3(pUPHYIO CTPYK-
Typy 3¢ MHOBOJHOIO 1 MPX 3TOM YacCTh
KJIETOK AMOpHOHa pacraaaetcs. B ato
BpeMS B KPOBb MaTepU Yyepe3 IUIALEHTY
BbIOPACBHIBAETCS MHOTO IIIAKOB, U 3TO
BpeMS SIBJISIETCSI CAMBIM OITACHBIM LIS
BeIKMAbIIIA. Ha TpeThbeM Mecsiie pas-
BUTHUSI SMOpPHUOHA YeJloBeKa 3(pUpHOE
TEJO0 36MHOBOJIHOIO IO TEM XK€ IpH-
YMHaAM BBIXOIUT U3 3MOproHa. Bo3Hu-
KaeT HOBBIIA KAYECTBEHHBIN BCILIECK,
U B OMOPUOH BXOAUT 3(UPHOE TEIO
(cymHOCTB) mpecMmbikawomerocs. CHOBa
6romMacca sMOpHOHa MepecTpanBaeT-
¢S oA 3(PUPHYIO CTPYKTYPY MPECMbI-
KalolIerocs, 4acTh KJIETOK SMOpHOHa
pacrnanarTcs, U IIPOUCXOAUT OYepe -
HOIi BBIOPOC 11IJIAKOB B KPOBb MaTepHu.
ITocne sToro nepectpanBaHus SMOPU-
OH 4YeJIoBeKa IMOX0X Ha SMOPUOH Mmpe-
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CMBIKAIOIIIETOCs1, ¥ MPOAOJIKAETCS JalbHENIIIA pocT OMOMacChl SMOpHMOHA
yenoBeka. s cpaBHEHUsI — OMHOMECSYHbIIT SMOPUOH pa3MepoM B 1 cM,
Ha TpeThbeM Mecsle JocTuraet pasMmepa 9 cm. Ha yetBépromM mecsiie pas-
BUTHUSI SMOpHOHA YesioBeKa 3(UPHOE TEJIO MPECMbIKAIOIIETOCS BBHIXOIUT
U BXOIUT 3(PUPHOE TEIO MJIEKONMUTAIIEro. DMOPUOH TepecTpanBaeTCs
oA 3(prpHOE TeJI0 MIEKOMUTAIOIIET0, YaCTh KJIETOK SMOPHUOHA B 0Yepe/l-
HOI1 pa3 pacrnagaeTcsi, U BHOBb B KpPOBb MaTepu yepe3 IUIALICHTY MoNaaaT
uiaku. Ha matom Mecsitie pa3BuTHs SMOpMOHA YesloBeKa KaueCcTBeHHasl
CTPYKTYpa €ro CTaHOBUTCS TaKOi1, UTO BO3HUKAET BO3MOXKHOCTh COIJIacOBa-
HUS U BXOJa B SMOPHOH 3()MPHOrO TeJia CYIHOCTH YeJioBeKa. DMOPUOH Ha-
YUHAaET MepecTpanuBaThCs Mo 3(PUPHOE TEJIO CYLIIHOCTHY YeI0BeKa, 1 OMSITh
B KPOBb MaTepu IonagaeT orpoOMHOE KOJIMUYecTBO 1j1akoB. Ha mectom
Mecsilie pa3BUTHS y SMOpPHOHA YeJIoOBeKa paccachbiBaeTCs 3a4aTOK XBOCTA.
Hanee npoagoyxaeTcss GopMUpPOBaHUE SMOPUOHA IO 00pa3y 1 MOJ00UI0
3(UPHOTO TeNIa CYITHOCTH YeJIOBeKa M K MOMEHTY POXKIEHUsI 3TOT MPOLIeCC
3aBepuaetcs. Poxmaercst 3mopoBbIii, HOpMaJIbHBIN peOEHOK (cM. Puc. 63).
TosibKO Ha MSITOM Mecs1e pa3BUTUSL SMOpPHOHA 3(UPHOE TEJIO CYLIIHOCTU
MoJIy4aeT BO3MOXXHOCTb COIJIACOBaHMSI 1 BXOla B CBOI aMOpHOH. o aTOoro
BpEeMEHU MEXITy CYIITHOCTbIO 1 SMOPMOHOM CYIIECTBYET KaueCTBEHHbII1 Oa-
pbep. CylLIHOCTb OCTAETCS MPUBSI3aHHOI K O1ioMacce SMOpPUOHA U HE MOXET
B Hero BoiTU. M3-3a mocienoBareIbHOM 3BOIIOLUY B OMoMacce aMOproHa
3(UPHBIX TeJ PbIObI, 3MHOBOHOTO, MPECMBIKAIOLIET0Cs, MJIEKOMUTAIOIIET0
KayeCTBEHHAS CTPYKTYpPa 3MOPHOHA YeJI0BeKA BbIBOAUTCSA HA TOT YPOBEHb, KO-
I71a CTAHOBUTCSA BO3MOXKHBIM COLNIACOBAHKE H BXO]I 3(DpMPHOIO Tejia CYIHOCTH
yenoBeka. IToaToMy 3apospiin YesloBeKa MPH CBOEM Pa3BUTHH MOBTOPSIET Ka-
YeCTBEHHbII cpe3 pa3BUTHSA KUBOI MPHUPOIBI OT OJHOKJIETOYHOTO0 OPraHu3Ma
JI0 CJI0KHOOPraHU30BAHHOTO MHOTOKJIETOYHOrO. MTaK, CyIIIHOCTH (IyIlia) BXO-
JIAT B OILJIONOTBOPEHHYIO SIMLIEKIETKY B MOMEHT 3a4aTHsi U BCE BpeMsl BHYT-
PUYTPOOHOrO pa3BUTHS OHA OCTAETCS MPUKPEIUIEHHOM K 3apobiiy. Eciu
MPOUCXOAUT, HATTPUMEP, BBIKUIBILI, CYITHOCTb T€PsIeT BO3MOXKHOCTD CO-
31aTh cebe HoBoe (pr3uueckoe Teao. [1pu BeIKMbIIIEe HE BO3HUKAET IHEP-
reTUYEeCKOro KaHajua, Kak B MOMEHT CMepTH yesioBeka. [ToaTomy cymHocTh
He MOKeT BePHYTbCS HA TOT YPOBEHb, C KOTOPOT0 OHA MPHIILIA HA BCIUIECK NPH
3a4aTuu. CylIIHOCTb BBICOKOI'O YPOBHSI JYXOBHOTO Pa3BUTUSI MOXKET, 3aTpa-
TUB CBOI MOTeHLIMAJ (IIPU 3TOM OHA OITyCKAeTCs 3BOJIOLMOHHO HHKE),
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Puc. 63
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co3naTh cebe IHepreTUIeCKMii KaHa
U CITACTUCH U3 JIOBYILKU. A CyLIIHOCTb, Puc. 64
He MMeIoIIast MCHTAJIbHBIX TeJl, ABJIs-
eTcs A00bIYei 1 CymecTB 3(pupHOro
M HIZKHEACTPAJIbHOTO ypoBHeii. TakoB
3aKOH XXU3HM... ZKUBOTHBIE acTpajb-
HOTO YPOBHSI ITOEIAI0T TeJia CYIIIHOCTH
(cM. Puc. 64). B pesynbrate — CyIHOCTb
noru6aet. I[nbeab CymHOCTH 03HAYAET,
YTO BECh IBOJIONHOHHBINH ONBIT U HA-
PadOTKH BCeX BOILIOLIEHHIA, KOTOPbIE
ObLIM Y 9TOM CYIIIHOCTH, MCYE3AI0T HA-
Bceraa... 3to — OBOJIOIIMOHHAS
I'MBEJIb. Koraa yenoBek ymupaer, ero
CYIIHOCTD 10 SHEPreTHYECKOMY KAHAJTY
YXOJMT HA OJIH U3 YPOBHeli 3eMu U ye-
pe3 HEKOTOpoe BpeMsi OHA MOKET BHOBb
BOILIOTHTBLCS — CO3/1aTh cede HoBoe (hu-
3UYeCKoe Tesl0. B HOBOM Tejie CylHOCTh
MOXET BHOBb MPOIOJIKATh CBOIO 9BO-
Jnouuio. B aTom — KapauHaibHOe pa3im-
qyKe cCMepTH (PU3MIECcKoro Tena OT CMepTU
cymHocTu. He ciyyaiiHo xpycTtraHckast
LIEPKOBb CUMTAET A00PT CAMBIM TSKKHM
rpexoM. YOMiiCTBO — 3HAYNTETHHO MEHb-
1mii rpex, yem a6opr. Ilpu abopre, B0o3-
HMKaeT peajibHas yrpo3a rue CylHo-
cTtd. VI3 MaTKM KEHIIUHBI yIaJIsSIeTCs
He MPOCTO 6GecOpMEeHHbI KycOoUuek,
KOTOPBIiA aXKe OTIaIEHHO HE HAITOMU -
HaeT yesioBeka. CylIHOCTb JIMIIAETCS TOM
OMoMacchl, M3 KOTOPOii OHA I0JKHA ObI-
Jia co31aTh cede HoBoe (hr3MYecKoe TeJio.
I1pu aGopTe u XeHlrHa, U Bpad, KO-
TOPBIiA €ro Je/1aeT, HapadaThIBaIOT cebe
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TSDKEMYI0 KapMy. Y XKeHIIMHBI pa3pyllaeTcs 3alluTa e€ opraHu3ma, Hapy-
11aeTCsl TOPMOHAJIbHBIN OanaHc. OYeHb YacTo abopPT SIBISIETCS TPUUMHOMN
MOCJICAYIOLIMX OHKOJIOTMUECKMX 32001 BaHMIA.

BepHémcs K ToMy, KaK CYLIHOCTb CO3IaET cebe HoBoe Teo. Co3na-
Basl Gu3MYECKOE TeJIO, CYLIHOCTh Ha €ro CO3AaHue 3aTpayrBaeT 4YacTh CBO-
€ro MoTeHLIMaa. A 3TO O3HAYAET, UTO KAYECTBEHHBIE CTPYKTYPhI CYLITHOCTU
MepexoasT Ha Oojiee HU3KUI SBOJIIOLIMOHHBIN ypoBeHb. [locie poxaeHust
¢du3nyecKoe Tea0 pedEHKa MpoaoKaeT pacTU U 3BOJIIOLIMOHUPOBaTh. [1pu
3TOM HAUMHAIOT pa3BUBAThCS U Tejla CYIIIHOCTU — 3(PUPHOE, acTpaTbHOE
1 MeHTaJIbHbIe. [10 TeX Mop, MoKa CyIIIHOCTb HE BOCCTAHOBMJIA 2(DUPHOE Te-
JIO 10 TOTO YPOBHSI, KOTOPBIiA ObLI B MOMEHT BX0O/ia, HOpMaJIbHOE pa3BUTHE
acTpaJIbHOTO U MEHTAJIbHBIX TeJl HEBO3MOXKHO. [1J151 TOr0 4YTOOKI 3TO MpPO-
M3011U10, MO3T pe0E€HKa T0JKEH BIUTATh B CE0S1 COOTBETCTBYIOIINI OOBEM
nHopmaumu. [TonyyeHHasgs Mo3rom nHGOpMaLs JAET BO3MOXHOCTb pa3-
BEPHYTbCSI KQUECTBEHHBIM CTPYKTypaM. ToJIbKO IMOCe PaCKPBITUSL 9TUX
CTPYKTYp (HeiipOHOB MO3ra) MO3T IpUOOpeTaeT HOBOE KaueCTBO — 3a4aTKU
pasyma. CyliecTByeT MUHUMAJIbHBINA 00bEM MH(MOpMaLIMK, KOTOPbII HEOO-
XOIWM JIJISI TOTO, YTOOBI BOBHUKJIN 3a4aTKH pa3ymMa. ITOT 00bEM MHGOP-
Malliy MO3T peOEéHKa JOJIKEH TOJIYYUTh B mepBbie 3—5 JieT cBoeii >KU3HMU,
KOrJIa uaeT BOCCTAaHOBJIEHWE KaueCTBEHHOIO YpOBHsI 3¢upHoro tena. Eciu,
K 3TOMY BpeMEHU HeiipOHBI MO3ra peOE€HKa He 3aBepllaT BOJTIOLMIO d(PUp-
HBIX CTPYKTYp, U HE HAUHETCS pa3BUTHE ACTPAJbHBIX CTPYKTYP HEMPOHOB
MoO3ra, TOra MO3T TaKOro 4YeJIoOBeKa HUKOIIA He MPHOOPETET CIOCOOHOCTh
MBICJIMTh. XOTSI, YUCTO (PU3MOJOTUYECKU OyAeT aOCOIIOTHO 310pOBbIM. [Ipu
3aBepllIeHUH MPolecca KaYeCTBEHHOIO BOCCTAHOBIEHMSI 2(PMPHOTO Tea,
3aBepllaeTcs KayeCTBeHHOe (hopMUpOBaHUE I(PUPHBIX CTPYKTYpP MO3ra.
Ecnu a¢pupHBIe CTPYKTYphI MO3Ta He TOCTUTAIOT OMpene€HHOTO YPOBHSI,
MO3T TepsAeT BO3MOXKHOCTD (DOPMHUPOBAHUS M PA3BUTHS ACTPAJbHBIX, a 3a-
TEeM U MEHTAJIbHBIX CTPYKTYP MO3ra, HaJInure KOTOPBIX U 1a€T BO3MOXHOCTb
MO3TY YeJI0OBEKA OCMBICIISITh OKPYKAIOIIUiA HAaC MUP, ceOsI B HEM... UIMeH-
HO TT03TOMY, B ITepBble 4—8 JIeT CBOEH KM3HU PEOEHOK BIUTBHIBAET B Ce0s
nH@opMaLMIO KaK TyOKa, Bcé 0e3 pazdopa. OcMbIciieHUe 3Toii nHdopma-
LIMY HAYMHAETCS C HAYAJI0M Pa3BUTHS ACTPAJIbHBIX CTPYKTYP HEipOHOB MO3ra
yeji0BeKa, (OpMUPOBaHUE KOTOPBIX, KaK U (POpMUPOBaAHUE aCTPaTbHOTO
Tena, 3aBepmaercs B Bo3pacte 14—18 mer. U eciu K 3ToMy BpeMeHU HEeMpo-
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HbI MO3Tra MPOUIYT 3BOJIOLIMIO 1O MEHTAJIbHOTO YPOBHSI, TOTIA CYIIIHOCTh
ATOTO YeJI0BEKA MOXET BOCCTAHOBUTH U Jajibllle HApabOTaTh MEHTAJIbHbIE
CTPYKTYPBbI U TeJa.

Ecnu x 14—18 rogaM 4yeaoBeK He MPOXOAUT ATy (pa3y 3BOJIOLUU,
TOT/a €r0 CYIHOCTb, B 3TOM BOILIOIEHHH, T€PSIET BO3MOKHOCTb BHIATH HA
3BOJIIOIIMOHHBII YPOBEHb BbIlll€, YeM OH ObLI /10 BX0/Ia CYIIHOCTH B OILIOAOT-
BOPEHHYIO siflleKJIeTKY. B 9TOM ciiydae, Kiu3Hb TAKOT0 YeJI0BeKa Oy/IeT JHIb
3BOJIIOIMOHHBIM «ITycToUBeTOM». [IpaBuiibHOE pa3BUTHE AaJiblle TPUBOAUT
K (hOPMUPOBAHUIO MEHTAJIbHBIX CTPYKTYP HEAPOHOB MO3ra U HapaboT-
ke 1-ro MeHTaJibHOTO Teja. Korna MeHTaabHbIe CTPYKTYPbl MO3Ta BbIXO-
JSIT HAa KAY€CTBEHHBIN YPOBEHb MEHTAJbHBIX CTPYKTYP, KOTOPbIE ObLIU
y CYIIIHOCTH JIO BXOJla B OMOMaccy, 4eJloBeK 00peTaeT 3aKpbITYIO 10 ITOTO
BpeMeHHU NaMaTh CymHocTH. [1aMaTh 0 CBOMX ObIBIIMX BOIUIONMIEHUSX, KO-
I/1a, IJie OH XKWUJI paHblle, KeM ObLI, 4TO jAeal... MeHTalbHOe TeI0 HAYNHAET
cBoé ¢opmuponanue B 30—33 rona (cm. Puc. 65). Eciu pa3Butue yeaoBeka
ObLIO TAapMOHUYHBIM, €ro 3(pupHOE, acCTpabHOE U NEPBOE MEHTAIbHOE
TeJsia CO31at0T MeXy COOO0I rapMOHMI0. DTa rapMOHUSI CO3MAET KaUeCTBEH -
HbII1 BCILJIECK pa3BUTUSI CYLIHOCTH yeiaoBeka. Takoii yeJoBeK HauMHaeT
OBICTPO TyXOBHO pa3BUBAThCs, MOCEN0BaTeIbHO HapabaThiBas 2-e, 3-e
U 4-e MeHTAJIbHBIE TeJa. Pa3BUTUE BHICILIMX MEHTAIBbHBIX TeJT TAET YeIoBe-
KY KOJIOCCAJIbHYIO IYXOBHYIO U TICUXUYECKYIO CUJTY, KOTOpast TO3BOJISIET
€My MCUENSATh JI0/ieid, BJIUSTh HA MPUPOLY, AT BO3MOKHOCTb BUAETb MPO-
nioe, Hacrosuee, oOyaymee. [Ipu oueHb BLICOKOM YPOBHE Pa3BUTHS BbICHIMX
MEHTAJIbHBIX TeJl, YeJIOBEK MPUOOpPeTaAeT BO3MOKHOCTD BJMATH HA HACTOSIIEE
u Oynymee. [Tpy 5TOM BIMSIHUE MOXKET ObITh HE TOJBKO Ha CyIbOY OMHOTO
yesioBeKa, HO Jlaxke Ha cyab0y Hapoja, Halluu, HuBuan3auu. [lcuxuue-
CKasl cuJjia TaKoro yejoBeka OyleT NeiCTBOBaTh U Ha HEXMBYIO MPUPOIY.
YenoBEK MOXET BIUSTH Ha MOTO/Y, HAa SKOJIOTUIO B LIEJIOM, B II00JIbHBIX
MaciuTtabax. Ho, K coxxaneHuto, oueHb MaJlo Jio[ieii 3a BCto ucroputo Ye-
JIOBeUeCTBa CMOIVI JOCTUYb TAKOTO YPOBHS PAa3BUTUSI U BOBMOXKHOCTEHA.
B Gonblieit uiu MeHbliei creneHu 3Tum Biaagaenu bynna, Kpumna, Mucyc
Xpucroc. Kotopsie, K coxkaJleHUI0, TaK U OCTAJIUCh HE MPUHSITBIMU U HETO-
HSITBIMU UX coBpeMeHHUKaMu. [To3xe u3 Hux cnenanu boros... Bce oHu
NOKHMHYJIY TIaHeTy 3eMJisi B CBOEM (DU3HYECKOM Tejie, JOCTUIIN OeccMepTHs.
He noHsii coBpeMeHHUKHU U UX 3HAaHWH, UX ydeHul. [ie 1o HeBeaeHU10,
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a rae U npeaHaMepeHHO UCKa3uB UX cyTh. Co3aaiu JIUIb 00XECTBEHHBI
KYJIBT M TOKJIOHSI0TCS UM... BcrtomHuTe, Kak ropopun Xpucroc: «Toeoda,
ecau Kmo ckaxycem 6am: — 6om 30eco Xpucmoc», uiu «<mam», — He eepbme, u60
6OCCIAHYM ANCEXPUCHIBL U AXHCENPOPOKU U 0adym GeauKue 3HaMeHuUs U 4yoecd,
umoo6st npeabcmume...»°. VI MUJUTMOHBI JIIOACH CJICAYIOT 3TUM JDKEYYEHU -
sIM, UICKpEHHE Bepys B UX MPaBUJIbHOCTb. Eclin OBl BCce 3T JIIOAU MOIIU
YCJIBIIIATD 3TU YYEHMUSI U3 TIEPBBIX YCT, OHU ObI Y>KACHYJIMCh TAKOMY YyJ10-
BUIIHOMY MCKaXXeHUIO UCTUHBL... HacTosmux yuyuresneii 38aiv Beaukumu
IocBsaménnbiMu. OHU MPOHUKIIU CUJION CBOEro pa3ymMa M ayxa B TaliHbI
BceneHHo# 1 xoTenu nmogapuTh 3TO OOraTCTBO CBOMX 3HAHUI JIIOJISIM.
W yxe He UX BUHA, YTO JIIOAU HE MIPUHSIIN, HE 3aXOTe/IU IIPUHSITh 3TU 3Ha-
HUS... WIX UCKA3WJIN A0 IMIPOTUBOIIOJI0XHOIO CMbICIA UX CYyTh. ONsITh Xe,
BcroMHUTe XpucTa: « OHu ceoumu 2aa3amu cMompsm, u He 6UOSIM, C6OUMU
yuwamu cavauam, u He pasymerom...»". VI 31o 1axe He BUHA €0 COBPEMEHHU -
KOB — KaK MCKaXXeHue, TaK 1 HEBO3MOXHOCTb IPaBUJILHOTO BOCIIPUSITUS
9TUX 3HAHUU OPYTMMU JIIOJbMU CBSI3aHO €IlE U C 3aKOHAMU 3BOJTIOLIUU
LUBUIN3ALIMU B LIEJIOM. DBOJIOLMS HIMBUJIM3ALMU, KaK ¥ 9BOTIOLMS CYILI-
HOCTM, UMEET CBOM ATalbl, KOTOPbIE YK€ CBSI3aHBI C MMpOLiecCaMu, IIPO-
ucxoasMMu B Hauleid BeceneHHoi. YTo 3TO 32 3aKOHBI, U ITOYEMY ITU
BEeJIMKUE JIIOAU HE CMOIJIM ITOMOYb CBOMM coBpeMeHHUKam? [TonbiTaemcst
OCMBICIUTD 3T0... Beaukue ITocBsaiiéHHble 3HAJIN 0ObEKTUBHbBIC 3aKOHBI
KocMmoca, pazButus uuBuau3zauuu. M He ciydyaitHO, MX IV1a3a ObLJIU MOJTHbBI
TPYCTU U TeYaJiu...

BepHéMcs K 3aKoHaM 3BOJIIOLMU CyLIHOCTU. [locnenoBareabHOe
BOCCTaHOBJIEHME 3(DUPHOTO, aCTPAJILHOIO M MEHTAJILHOTO TeJI 10 YPOBHSI
pa3BUTUS UX Y CYLIHOCTH Tepe BXOAOM B OMoMaccy, U AaJibHellee ux
pa3BUTHE COMPOBOXAAETCS MOCIAEA0BaTEeIbHON HapaOOTKOI HEMpoHaMU
MoO3ra 4yejioBeKka 3(pMpPHbIX, aCTPaAIbHBIX U MEHTAJIbHBIX CTPYKTYp. [eHe-
TUYECKUE HApYLIeHUs U 3a00/ieBaHUsI, BOCHAIUTEIbHbIE TPOLIECCHI MO3Ta
U CIIMHHOMO3IOBOM XUJIKOCTU B pAaHHEM BO3pacTe MOTYyT IPUBECTU K TO-
MY, UYTO MEXaHW3M Pa3BUTUS U PACKPBITUS KAY€CTBEHHBIX CTPYKTYpP MO3ra

% Cm. «Hosgslit 3aBet», EBanrenue ot Matdest, ctux 23—24.
b b

7 Cm. «Hosblit 3aBer», EBanrenue or Mapka, [asa 4, ctux 12.
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Ha 2(p¥UpHOM, aCTpaJTbHOM M MEHTAJIbHOM ILIaHaX HapylaeTcs. OcCoOeHHO
3TO OIAaCHO B IpyAHOM Bo3pacTte. Eciiu He HapaboTaloTcs U He pacKpoIoT-
cs1 2(pupHBIE CTPYKTYPhI HEPOHOB MO3ra peOEHKa, TO MO3T €ro HaBceraa
OCTAHETCS «CIISIIUM». DTO MPUBOAUT K AeOMIBHOCTU pa3HOIi CTeNeHU
TskecT. YacTuuHoe neiicTBUe 3TUX (haKTOPOB MPUBOAUT K HEMOJTHOMY
PACKPBITUIO 3TUX CTPYKTYp. ClieICTBUEM SIBIISIETCS OC/IableHUEe 1 3aMeie-
HUE pa3BUTHUS aCTPaJIbHbIX, a TOTOM U MEHTAJILHBIX CTPYKTYpP MO3ra 4YeJio-
Beka. CieyeT OTMETUTD, UTO JIJIS FTApPMOHUYHOIO Pa3BUTUS ITUX CTPYKTYP
HEOoOXOAMMO, UTOObI IPOHMU3BIBAIOIIIME Tela CYIIIHOCTU MOTOKU SHEPIrUU
(MOHOMAaTEpHM) pa3HOToO KauecTBa HAXOAWUIKUCH B KAYECTBEHHOM U KOJI4e-
CTBEHHOM OaJjiance MexK 1y co0oii. Tpu KauecTBEHHBIX MOTOKA MaTepuii odec-
NeYnBAIOT 3TOT DaTaHC:

1. IToroku 3nepruu, hopmupywonme 3pupHOe TEI0, HOPMATBHOE pa3-
BUTHE KOTOPOIo 00ecrneyrnBaeT aKTUBHOCTD U BOJIIO YeJIOBEKa.

2. IloTroku 3neprun, (hpopMHpPYIOIIKE ACTPAJIbHOE TEJI0, HOPMAJILHOE
pa3BUTHE KOTOPOTO 0OECMeUnBAET IMOUMOHATbHOE COCTOSTHHE YeI0OBeKa.

3. Iloroku 3Heprum, hopMUpyIOLIME MEHTAJBHOE TEJI0, HOPMAJIbHOE
pa3BUTHE KOTOPOIo 00ecrneurBaeT HHTE/LIEKTYaIbHbIA YPOBEHDb YeJI0BEKA.

CokpaiéHHo — notoku Boiu, Cepaua, Pasyma. bananc koropbix —
30J10TO€ cedyeHHe — 00ecneunBaeT YCJAOBHSA 111 TAPMOHMYHOTO PA3BUTHS JIHY-
HOCTH YejoBeka. HemocTtaTok moTokoBs asi hopMupoBaHus MOJTHOIEHHOTO
3(HPHOro TeJIa MPUBOIUT K MACCHBHOCTH, 0e3B011I0 YeoBeka. HemocraTok
U Pa3JIMYHbIA COCTAB MOTOKOB, (hOPMHUPYIOIIUX ACTPAJTbHOE TEJIO NMPUBOIUT
K Pa3ju4HbIM THIIAM 3MOIMOHAJIBHOCTH YeoBeka. HemocTaTok moTokoB,
(hopmMupyOImUX MEeHTAIbHOE TEJIO MPUBOIAMT K CJIa00MY YMCTBEHHOMY pa3-
BUTHIO ¥ Pa3JIMYHBIHA COCTAB 3THX MOTOKOB — PA3BUTHIO PA3HbIX I'PaHeii yma.
Takum 06pa3oM, 1l TOJTHOLICHHOTO pPa3BUTHS YeIoBeKa, HE0OXoauM Oa-
JIAHC TMOTOKOB BOJIY, CEPMILIA, padyma. [1oka 3ToT OanaHC CylIecTBYET, 4eno-
BEK MMeeT MOILIHYIO CUCTEMY 3allIMThl MO3Tra U BCErO0 OpraHu3Ma.

OOBIYHBII YETOBEK UCTIONB3YET TOJNBKO 3—5% HelipoOHOB CBOEro Mo3-
ra, ocrajibHbie 95—97% 11 yenoBeka 3akpbIThl. OHU OTKPHIBAIOTCS TOJIBKO
TOIJa, KOIJa YeJ0BeK JOCTUTAeT 3BOIIOLMOHHOIO YPOBHS BBICIIMX MEH-
TaJIbHBIX TIJIAHOB. DTO — 3BOJIIOIMOHHBIN 3anac cymuocT. [Ipupony mosiB-
JIEHUS €r0 y YeJIOBEKa PACKPOEM HECKOJIBKO T03ke. DBOJIOLIMOHHBIN 3amac
HECET B cebe JIJTsI yeIoBeKa 1 OO0JIbIIYIO OMTACHOCTb... B 4éM 3Ta ormacHoOCTh
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3akimouaetcs? [1pu 6asaHce MOTOKOB SHEPTUU BOJIU, CepIlia U pa3yma, MO3T
yesioBeKa Ha 110001 haze cBOeil 9BOTIOLIMY UMEET MOIIHYIO IHepreTuyec-
KYI0 3aIIMTY OT JI00O0T0 NCH-BJIUSHUS U COXPAHSIET CBOIO MHIMBUIYAIbHOCTb.
YcioBHO 3TOT 0ajlaHe M300pa3uM B BUJIE PABHOCTOPOHHETO TPEYroJlbHUKA
(cM. Puc. 66). Mo3rom Takoro yejaoBeKa Helab3sl W, 10 KpaliHeil Mepe,
OUYEHb CJIOXKHO YMPaBJATh. [Jis TOro 4ToObl YejioBeKa caeaaTh ynpasJsie-
MbIM NcU-nosieM, Apyruvu ciioBamu, BUOPOBOTOM, Heo0xoaumMo cHava a
HAPYIIMTh TAPMOHMIO ITHX MOTOKOB. ECii KakuM-1160 00pa3oM YMEHbIIUTh
OIIMH U3 3THUX MOTOKOB, TOTA OCTAJIbHbIE IBA YBEIUYATCS U HAPYLLIUTCS rap-
MOHUSI. DTO YKe NM03BoJIseT BAMATh HA 95—97% HeiipoHOB Mo3ra yesioBeKa,
BJIMSITH HA €r0 NMO/ICO3HAHKE, a Yepe3 Hero M Ha co3Hanue... [Tpu aTom yenoBek
HUYEro He MOYYBCTBYET, HE YBUIMT, HE YCJBIIIUT... OH OyaeT neiicTBOBATD,
Bpo/ie Obl, 10 CBOEii BOJIe, HA CAMOM XKe Jiejie — BbINOJIHSS YbI0-TO NPOrpaMmy,
He 3aMeyasi PU 3TOM HUKAKOTO HABSI3bIBAHMS.

Ha ypoBHe cyliHOCTH TaKylo pOOOTU3ALINIO0 OCYIIECTBUTH HEBO3-
MOXHO, [TOTOMY, YTO 3(DUPHOE, ACTPAJIbHOE M MEHTAJIbHbIE TeJIa — MACCUBHDI.
AKTHMBHO B pa3BuTHM (pu3udeckoe Teao. [{pyrumu ciioBamu, pa3Butue Qu-
3MYECKOro Tejia obecreuruBaeT BOMIOLNIO Apyrux Tea. Pusnyeckoe Teao
WMEET CBOMCTBO TpaHchopmamyuu ¢hopm matepuu. B HEM mpoucXoAUT MOCTO-
sIHHOE pacinenienne (hu3nyecKu IIOTHOTO BelIecTBa M CUHTe3a (hopM MaTepun
J1s1 00pa30BaHMS W IBOJIIONUU I(PUPHOT0, ACTPATLHOTO U MEHTAJIBHBIX TeJl.
Duznyeckoe TeJ0 UMEET CBOEOOpa3Hble AHTEHHbI TS YJIaBIMBAHUST TUX
dbopm MaTepun. DTUX aHTEHH — YaKp — Y 4eJI0BEeKa CeMb, N0 KOJIMYECTBY
TeJl, KOTOpPbIe Y€JI0BEK J0/KEH IBOTIONMOHHO HAPAOOTATh, YTOObI 3aBEPUIUTH
3emMHO#i (HyJ€eBOif) MK 3BOJTIOLUN U BLIPBATHCSA U3 IBOJIIONMOHHOTO IJIEHA
cBoeii maneTsl. J[0CTaTOUHO 3aKPBITh OAHY U3 CEMU YaKp, U HAPYLIUTCS
rapMoOHUS MOTOKOB. Bo3HMKaeT BO3MOXHOCTb BJIMSIHMSI HA TAKOTO YeJI0-
BeKa WJIM, KaK CJIEICTBUE, OCTAHOBUTCS JIMOO 3aMEIJTUTCS IBOTIOLIUS CYIII-
HoCcTU. MHOrHMe I10au UMEIOT KpoMe (U3UIECKOTO, 23(PUPHOIO, acTpajib-
HOTO TeJ TakKe U MEHTAJIbHOE TeJI0, HaXOASIEECs] B a3 IMYHbIX CTAAUSIX
pa3BuTHUs. 3a pa3BuTHe IGUPHOrO Tejia OTBEYAET OPAHKeBas (CEKCyaabHAs)
yakpa. Pa3Burtue acupHOro tena onpenensieT Gu3ndecKyo CHIIy YesioBeka,
€ro aKTMBHOCTb BO BCEX BUIIAX AeSITEIbHOCTU. OT CTENEHU pa3BUTHUs duUp-
HOTO TeJjla, 3aBUCUT U CeKCyaJibHasi aKTUBHOCTDb uesioBeka. [loToku, obec-
revyrBalollre pa3BuTre 3(pMpHOro Teja yCIOBHO HA30BEM MOTOKAMHU BOJIH.
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3a pa3BuUTHE aCTPAJBHOIO TeJIa OTBEYACT JKEATasi 4akpa (CoTHeYHoe CILieTe-
Hue). Pa3BuTHe acTpajJbHOIO TeJia OonpeaesisieT 3SMOIMOHAJIbHOE OOraTcTBO
YyeJioBeKa, ero Teopueckue cnocooHoctu. [lotoku, obecneunBaroiiye pas-
BUTHME aCTPaJbHOIO Tejia YCJIOBHO Ha30BEM NMOTOKAMM cepana. 3a pa3BUTUE
1-ro MeHTAJILHOIO TeJIa OTBEYAET 3e/iéHas (cepaeunas) yakpa. Pazsutue 1-ro
MEHTAaJIbHOTO TeJjia OIpeessieT CTelIeHb YMCTBEHHOTO pa3BUTHS, MHOTOTPaH-
HOCTb MHTeJLIeKTa. [ToToku, obecreurBaloiie pa3puTue 1-ro MEHTAJIbHOTO
Tesla YCIOBHO Ha30BEM MOTOKamu pasyma. [1oka cyiiecTByeT rapMOHus Mo-
TOKOB BOJIM, CEpPLA H pa3yma, IPYyTMMU CJIOBaMU, TApMOHUS MeK1y 3¢up-
HbIM, ACTPAJIbHBIM M 1-M MEHTAJIBHBIM T€JIAMH, YIPABJIATH Y€JI0BEKOM HeJIb35
(cM. Puc. 66).

[TopasmbllLisieM BMecTe, KaKiMe MOTOKU HYKHO OJOKMPOBAaTh,
KaKyl0 YaKpy HYXKHO MPUKPHITh, YTOOBI MOSIBUIACH BO3MOXHOCTD yII-
paBieHUss — pobotuzauuu. Eciu npukpoeM opaHkKeBYy1O (CEKCyaabHYIO)
Yyakpy, OCJAa0HYT MOTOKMU BOJIU. DPUPHOE TeJO HE CMOXET MOJHOLIEHHO
pa3BuBaThcs. YenoBek pU3NUecK 0ciabHeT, ero akTUBHOCTh 3HAUUTE I b-
HO yMeHbIIUTCS. Bo3HUKaeT Bonpoc: KoMy HyXKeH c1a0blii, 0€3BOJIbHBII,
HETMPUTOAHBIN HU JJIsI KaKOit AesITeIbHOCTU YesioBek? JIlymMaeTcs, HUKOMY...
(cm. Puc. 67). Ecan npukpoem 3eJIEHYIO (CepAeuHyI0) YaKpy, OCIa0OHYT
notoku pasyma. Ilonyunm ¢pu3nyecku CUIbHOIO, SMOLIMOHAIBHO arpec-
CUBHOTO, YMCTBEHHO OTCTaJIoTo uejoBeKka (cM. Puc. 68). Takoit yenoBek
naxe onaceH... Eciu npukpoem XkENTyro (CoIHEYHOe CIUIETeHUE) Yakpy,
ociabHyT moTtoku cepaua. [Moayyum ¢u3muecku CUILHOTO, BOJEBOIO,
pallMOHAIbHO MBICISIIEro YeJoBeKa, 0eMHOI0 BHICIIUMU 3MOLIMOHAb-
HBIMU NPOSIBJICHUSIMU, C HEOOJBIIMMU TBOPUYECKUMU CITOCOOHOCTIMU
(cM. Puc. 69). He npaBaa 11, uaeadbHbli 15 YIpaBjieHHs YeJI0BeK-010-
po6ot?!. KoTophlii ¢ pBeHUEM I'OTOB BBIMOJHSTH MPUKA3bl, UCIIOIb3YsI
ISl 3TOTO BECh CBOM YMCTBEHHBII MOTEHIIMA, HE cTpadasl yrphI3eHUsI-
MM coBecTHU. Jlydiero Heab3s U npuaymath. [1oaTomy, aas podoTH3aIUN
NMPUMEHSIOT Pa3MYHble CIIOCO0BI MPUKPHITHSA YAKPbI COTHEYHOTO CIIETEHHS.

BcriomuuTe, naxe B cka3kax M MpeaaHUsIX MHOTMX HApOIOB €CTh
TEPCOHAXHU C JISASHBIMU, KAMEHHBIMMU, XXeIe3HbIMU cepauaMu: «CHexX-
Hasl KopoJieBa», «KaMeHHoe cepaie» 1 MHOrue, MHorue apyrue. Kpome
BO3MOXHOCTHU pOOOTU3AlIMU, TIPUKPBITHE YaKPhl COTHEYHOTO CILIeTe-
HUS IPUBOAUT K 3aMeJICHUIO, a B psijie CydyaeB U OCTAHOBKE Pa3BUTUS
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acTpajbHOro Tesia. Bo3HUKIIINWI AMCOATAHC MOTOKOB MPUBOIUT K OCTAHOB-
Ke 3BOJIIOIMOHHOrO pa3Butus. OCTaHaBIMBAETCS pa3BUTHE YeI0BEKa U ero
CYLIHOCTHU. DTO aOCOJIOTHO HE BOJIHYET T€X, KTO OCYILECTBJISIET po0O-
TU3ALMIO, UM CKOpee 3TO BhironHo. K mpobieme poboTusanum yenaone-
Ka 1 YenoBeyecTBa MbI €11I€ BEPHEMCS... A MTOKA, MPOAOKUM U3yUyeHUE
HOPMaJIbHOTO Pa3BUTUSI YeJIOBEKa, ero cylHocTu. Kinetku dusnyeckoro
Tesa YesioBeKa B TeUeHUE XKU3HU OOHOBJISIIOTCSI HECKOJIBKO pa3. PazHblie
TUTBI KJIETOK — KPOBU, HEPBHbIE, XKeJie3, MOJI0BbIE, MBIIIIL, XKUPOBBIE, CO-
eIMHUTEIbHbIE TKAHU, XPSIIIIEBbIE Y KOCTHbIE UMEIOT pa3HbIe MepUOoIbl 00-
HoBJieHUs. KiieTku KpoBU BbIpabaThIBAIOTCS KPACHBIM U XKETTHIM KOCTHBIM
MO03roM. OHU OOHOBJISIIOTCS] TOCTOSIHHO, UTO CBSI3aHHO C UX (DYHKIIUSIMU.
KocTtHble KJIeTKu 0OHOBIISIIOTCSI pa3 B MATHAALATh JieT. Bce ocTanibHbIe
TUTBI KJIETOK OOHOBJISIIOTCS C MEPUOJAMU — MEHBIIUMU, YeM MSTHAALATh
JieT. Takum 00pa3oM, yepe3 Kaxk/able NATHAMAIATD JIET BCe KJIeTKH OpraHu3mMa
YeJioBeKa OOHOBJISIIOTCA. /IpyrumMu cJ10BaMu, BO3PACT KJIETOK Y MATHAANATH-
JieTHero oHomu u aesiHoctoserHero crapua — OJIMHAKOBBI. Ho, HukTo
HE CKaXeT, YTO OHM BBINJISIAST OAMHAKOBO...

Jeno B TOM, UTO MPOIECC CTapeHUsI OpraHu3Ma CBsI3aH C Hapy-
HIEHHEM rapMOHUHU MeXKY (PU3HMYECKHUM TeJIOM M TeJIaMH CYIIHOCTH, a HE CO
cTapeHreM KiieToK. CyllecTBYeT OKOJIO YEThIPEXCOT TEOPUIl cTapeHus,
HO HM OJIHA U3 HUX HEe JAET MOJHOU KapTUHbBI 3TOr0 siBaeHus. Kaxnas
M3 HUX pacCMaTPUBAET T€ WU UHBIE CJIEACTBUS CTapEHUsI, OCHOBHAs XK€
MPUYMHA OCTAETCS BHE TOJIs1 3peHUsI 9TUX Teopuii. OCMBICIUB MEXaHU3-
Mbl CTAapEHUST MbI MOJOKUIEM K MOHUMAHUIO BO3MOKHOCTH (hpr3u4ecKoro
OeccMepTHsi, MeUTa O KOTOpOM Oynopaxuia ymMbl YesoBeuecTBa MHOTO
ThICSIY JIET.

Tak, B 4éM ke MpUYMHA CTapeHus opraHusma?

Jes10 B TOM, UTO CKOPOCTb 3BOJIIOLIMOHHOTO Pa3BUTUST (DU3UUECKO-
ro, 2(pMpHOro, aCTPaTbHOTO U MEHTAJIbHBIX TEJl Y YeJIOBEKa Pa3jIuYHbI.
Korna cyiiHoCcTh BXOOUT B OIUIOAOTBOPEHHYIO SIALIEKIIETKY, OHAa Hapaba-
ThIBaeT cede (hU3NYECKOe TeJ0, COOTBETCTBRYIOIIEE CBOEMY YPOBHIO Pa3BU-
tus. [1py coznaHum Takoro Teja CylHOCTb 3aTpauyMBaET CBOM MOTEHIIMAI.
A 5TO MPUBOAUT K TOMY, YTO K MOMEHTY POXKIEHMS YeJIOBEKA Er0 CYIITHOCTh
SBOJIIOLIMOHHO OITyCKAaeTCsl HUXKE, YeM ObLTa B MOMEHT BXOJa MPU 3a4aTUU.
ITpu aTOM bU3MUeckoe Teslo MpUoOPETaeT 3arac KauecTna, YTo MO3BOJISIET
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pa3BUBATbHCS TeIaM CYLIHOCTHU. M3-3a pa3imuunsi CKOpOCTe 3BOTIOLIMOH-
HOTO pa3BUTHUS (PU3UYECKOTO TeJIa Y TEJ CYIIITHOCTU, pa3BUTHE TEJ CYLIIHO-
CTU IPUBOJUT CHavasia K BOCCTAHOBJIEHUIO 2(PUPHOrO TeJ1a A0 TOrO YPOB-
H$1, KOTOPBII MMeJIa CYIIHOCTb IMPU BXOIE U TOJIBKO MOCJIE 3TOr0 HAYMHAET
BOCCTaHABIMBATbHCS acTpaibHOE Tesno. Korma aToT mpoliecc 3aBepliiaeTcs,
HAaYMHAETCS BOCCTAHOBJIEHUE U TaJIbHENIIEe pa3BUTUE MEHTAJIbHBIX TEJI.
B kxakoii-To MOMEHT pa3BUTUS CYIITHOCTU CKOPOCTb 3BOTIOLIMOHHOIO pa3-
BUTUS (PU3UYECKOTO, F(PUPHOTO, ACTPAILHOTO U MEHTAJIbHBIX TE€JI CTAHO-
BUTCS onMHaKoBOI. HacTynmaet rapMOHMsI MeXIy pa3HbIMU TEIaMU YEJI0-
BEKa, KOI/a €ro MHTEJUIEKT U TBOPUYECKHUE CITIOCOOHOCTU MOTYT IPOSIBUTHCS
MakcumaibHO. [1pu Takoit rapMOHMY IBVKEHME SHEPTUU MEXKIY pa3HbIMU
TeJJaMU MaKCUMaJIbHO cOaJIaHCHPOBAHO.

JlyXOBHO€E pa3BUTHE MPUBOAUT K TOMY, UTO CKOPOCTb SBOJTIOLIMOH -
HOT'O pa3BUTUS TEJ CYLITHOCTU CTAHOBUTCS OOJIbIIIE CKOPOCTHU 3BOJIFOLIMOH-
HOTO pa3BUTUS (PU3UYECKOTO TeIa. DTO pa3andyue CKOPOCTEN CTAHOBUTCS
BCE Oouibliie U OoJibiie (cM. Puc. 65). I1putoM, cKopocTy pa3BUTHS pa3HBIX
TEJ1 HeOMMHAKOBbI. Pazinuuve ckopocTeil pa3BUTHS MIPUBOIUT CO BPEMEHEM
U K pa3IMYMIO KAYECTBEHHBIX CTPYKTYP TeJ CyIIIHOCTH. [Ipu aTOM Hapyia-
€TCs TapMOHMSI ABVXKEHMST SHEPTMM MeXy Tejamu. M3MeHsieTcs KaueCTBO
1 KOJIMYECTBO MEPETEKAIOIIEH ¢ (U3MIeCKOro ypoBHs aHepruu. Korma pas-
JIMYUS CTAHOBSITCS OOJBIIMMU, TIEPETEKaHUE HEKOTOPBIX TUIIOB SHEPIUU
Ha acTpaJibHbIIA MU MEHTAJbHBINA YPOBHM IIpeKpalaercs (3TOT Mpouecc Mno-
Ka3aH Ha IIpuMepe KJIeTKU, cM. [71aBy 2, rae 1moka3aHbl ITPOLIECChl HA YPOB-
HsIX KJeTkr). Ha 3ToM prcyHKe moka3aHa KjeTKa, uMerolast 3(UpHBbI,
aCTpaJIbHBIM U MEHTAJIbHBIN YPOBEHb. D(UPHOE TEIO KIIETKU (DOPMUPYET-
¢S U3 OMHOI MaTepuu (MOKa3aHO OPaHXKEBBIM LIBETOM ), aCTPAIbHOE TEJIO —
13 IBYX (MOKa3aHO OPaHXKEBBIM U XKEJITHIM LIBETOM), TIEPBOE MEHTAILHOE —
13 TpeX (IMOoKa3aHO OPaHXEBBIM, XEJITBIM U 3eJIEHBIM LIBeTOM ). HapyiieHue
rapMOHUU TI€pEeTeKAHUS SHEPIUU MEXTY Pa3HbIMUA YPOBHSIMU MTPUBOAUT
K TOMY, UTO Ha MEPBbIiA MEHTAJIbHBIN 1 aCTPaJIbHbII YPOBEHb KJIETKU HE MO-
MaaaoT BUAbI SHEPTUU, KOTOPbIE HY>KHBI UISI MX Pa3BUTHUS. MEHTaIbHOIO
U aCTpaJIbHOIO YPOBHS JIOCTUTAET TOJIBKO OJHA MaTepus (IMoKa3aHa Kpac-
HBIM LIBETOM), KOTOpasl He TTPUTOAHA JIJIs1 SBOJTIOLUM 3TUX YpOBHEN. OTKITIO-
yaeTcs «IMMTaHKe» 3TUX YPOBHEM, Ipekpataercs ux pazsutue. [Ipomomxka-
€T pa3BUBATbLCSI TOJIBKO 3(PUpPHOE Tea0 (YPOBEHB), MUTAHUE KOTOPOTO
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MEHbIIIe, HO BCE e ellE MPOI0JIKAETCS.
IIpekpamenue NUTAHUS MEHTAJbHOIO Puc. 70
H aCTPAJIbHOrO YPOBHE# MPUBOIUT K MO-
Tepe NaMATH, HAPYIIEHUI0 MEXaHU3MOB
MbIILTeHHs] (MHOTIA TOBOPSIT — YeJIOBEK
«BIAJAET B IETCTBO»). [locTeneHHo Ka-
HaJl MexXny (pu3ndyeckoil u 3(pupHoOn
KJIETKOI cyxXaeTcsl, U MpeKpalaeTcs
obecrieueHWe SBOJIOLUMU U XU3HU
adupHoii kietku. Pusnyeckas KieTka
(dpusuyeckoe Te€N0) HE B COCTOSTHUU
00eCneUnTh «ITUTaHUEM» y3Ke BCE YPOB-
HU KieTku u Hactynaer ®U3INYE-
CKAA CMEPTD, koraa agupHoe,
acTpajbHOE M MEHTAJIbHOE TeJIa BCe BMe-
CTe He COBMECTUMbI ¢ (QpM3UYECKHM TEJIOM.
B MoMeHT cMepTu BO3HMKAET BCILIECK
9HEpPruu, U3 KOTOPOro obpasyeTcs
sHepreTuueckuii kanani. I1o aTomy ka-
HaJly CymHOCTb (3(UpHOE, acTpabHOE
1 MEHTaJIbHbIE TeJIa) BBIXOAUT U3 MEPT-
BOro (hM3HYECKOro Tejia, y KOToporo pas-
pyLIaercd JHepreTHYeCKuil 3auTHbIN
KOKOH (cM. Puc.70 u Puc.71). AMmuiu-
TyJa 3TOr0 3HEPreTUYECKOro BCIiecKa
3aBUCUT OT YPOBHSI JYXOBHOTO pa3BU-
THSI, KOTOPOTO JOCTUT YeI0BEK K MO-
MeHTY cMepTu. Yem OoJiee BbICOKOTO
YPOBHS JIOCTHUT Y€JI0BEK MPH KU3HU, TEM
Ha 0oJiee BbICOKHIA IJIAH IJIAHETHI OH MO~
najaaer mocje cMeptu. Eciu yenoBek
pa3BUJICA TaK, YTO HapaboTaa MEHTaJIb-
HbI€ TeJla, TO OH MOIagaeT Ha MEHTaIb-
HbI€ YPOBHU TJIaHEThI (COOTBETCTBEH-
HO, 1-i1, 2-ii, 3-1i U 4-i1 MeHTaJIbHBII
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Puc. 71

ypoBHM). Eciu Xe 4yesoBeK Mpomen
9BOJIIOLMI0O 36MHOTO IMKJIA MOJHO-
CTBIO 1 €70 CYLIIHOCTh UMEET 3(UPHOE,
acTpajbHOE 1 YeThIpe MEHTAJIbHbBIX TE-
Jla, B TAKOM CJIyyae ero CylHOCTb MO-
KET MPOITH Yepe3 Bce MIaHeTapHbie 0a-
pbepbl M YIITH 32 npeaesibl 3eMJId U JaxKe
3a mpeaeibl coHeyHoi cuctembl. Ho,
K COXAJIEHHIO, 3TO CJIy4aeTcsl 04eHb peli-
KO... 3aBepmeHue 3eMHOro (IjiaHerap-
HOr0) IUKJIA 03HAYaeT TOJbKO HAYAJIO
apoaonnu B Kocmoce. Hauunaercs
KOCMUWYECKUI DTAII DBOJIIO-
NN YEJTOBEKA. B punocodpum nH-
OUNACKUX AOTOB CYILECTBYET MOHSITUE
SBOJIIOLIMU BBICIIEH CTYMEHU, KaK 10-
CTVKEHME CYIIIHOCTbIO HUPBAHBI, CJIM-
siHue e€ ¢ Abcomotom. Korna, kak cum-
TalOT MOTU, CYLIHOCTb CAMBAETCS C
KocMocom, borom, AGcotoToM... DTo
COCTOSIHME, KOTJIa MCY€e3al0T Bce Kave-
CTBEeHHbIe Oapbepbl 3eMJIH, 03HAYAET
He 3aBeplieHHe 3BOJIONUH BOOOIIE.
DT0 03HaYaeT TOJIbKO JIMIIb 3aBepIeHne
HY/IEBOT0 IJIAHETAPHOTO IUKJIA PA3BUTHS
U Havyaao Kocmuyeckoro mukiaa. DT1o
JIOJDKHO CTUMYJIMPOBATH K JaJIbHEHIIIE-
My Pa3BUTHIO, @ HE K CAMOYCITOKOSHUIO
U cCaMOOJIOKMPOBKE Ha CaMOM MOpOre
HOBOT'O KaueCTBEHHO APYroro 3BOJIIO-
LIMOHHOTO YpoBHS. Ho K 9TOMy MBI e111é
BEepHEMCH... A ceifuac pacCMOTpUM
Jabliie, YTO U KaK IMPOVCXOIUT C Ueso-
BEKOM B MOMEHT cMepTu?.. Eciu ueno-
BeK MpU XU3HU HapaboTaa TOJbKO
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a(upHOE 1 acTpajbHOE Tejia, TO MoC/e
CMEepTHU €ro CyLUIHOCThb MomnagaeT Ha Puc. 72
acTpayibHbIi T1aH riaHeTwl. [Tpu aToM
XOTeJIOCh ObI 0OpaTUThL 0COO0E BHMMA-
HHE Ha TO, UTO ACTPaJbHbIii YPOBEHb
uMeeT BHYTPH ce0s moaypoBeHb. YTo
9TO Takoe?.. A 3TO 3HAYUT, UYTO YeJIO-
BEK, 3aBepIIMBIINI TTOJHOCThIO pa3-
BUTHE Ha acTpaJbHOM YPOBHE U UMEIO-
LM acTpajbHOE TeJI0, COCTOsIIIee U3
nByx ¢opM Matepuu (cMm. Puc.48 u
Puc.49), nocie cMepTu nomnajgaet Ha
BepPXHeAaCTPaJIbHbI YPOBEHb, KOTOPbIit
B XpUCTUAHCKON pPeIUTuy Ha3bIBalOT
«PAEM» (cM. Puc.72). DT0 BO3MOXHO
B TOM CJTy4ae, €CJIM YEJIOBEK HE Hapaba-
ThIBAeT MPU KU3HU THKEIOH KapMbl —
«rpexoB». Ho uTo 310 Takoe — kapma?!
PaccMoTpuM sipkuii ipuMep TSKETOM
KapMbl. OIMH YeI0BeK, MO TeEM WU
WHBIM MPUYMHAM, CO3HATEIbLHO yOu-
BaeT Apyroro. Bo-mepBhix, 4eaoBeK,
KOTOpOro yOMBalOT, He 3aBepHIaeT CBO-
€ro pa3BUTHSA, KOTOPOI'O OH MOT Obl J10-
CTUYb, €CJI Obl HE ObLIO HACUILCTBEH-
Hoit cMepTu. M moaTOMYy €ro CyliHoCTb
MOCJIe CMEPTHU YXOIUT Ha 0oJiee HU3KUIA
YPOBEHb, YEM MOIJIA ObI YIUTH. DTO yKe
Hapymenue 3akona 2Kusnu. Yenosexk,
COBEPIIMBIINI yOMIACTBO, HECET OTBET-
CTBEHHOCTD 3a 3T0. BO-BTOPHIX, 17151 TO-
r0, YTOOBI COBEPILUTL YOUICTBO, YOUIi-
11a JOJKEH BBECTH ce0sl B TaKOe arpec-
CHBHOE COCTOSIHUE, B KOTOPOM OH CMO-
XET YOUTh APYroro yejoBeka. A nmpu

P | v
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Puc. 73

3TOM 4epe3 pusndeckoe, a(pupHoOe U
acTpajibHOE TeJIO ABVXKYTCSI [TOTOKU OT-
pulaTeIbHOI 2HEPreTUKu, KOTOphie
3aMoJIHSIOT acTpajbHOE TEJIO U BHIAO-
HU3MEHSIOT ero. ACTpajibHOE TeJlo Mpe-
oOpa3syeTcsi, HO, K COXaJIeHUI0, HE B
JIYYIIIYIO CTOPOHY... OTpUIIATEIbHbIC
SMOLIMU TUTAIOT TOJbKO CTPYKTYPY
acTpaJIbHOIO Tejia, COCTOSIIIYIO U3 OfI-
Holt (popmbl MmaTepuu. U eciiv y Takoro
YyeJ0BeKa ObLIO MM TOJbKO HauyMHa-
JIOCh pa3BUTHUE acTPajbHOTO Teja U3
BTOpOI1 MaTepuu, TO ITOT ACTPAIbHBIIH
YPOBeHb pa3pylmaercs, TAK KaK HeraTuB-
HbIe 3MOLUH CTPYKTYPHO M KAY€CTBEHHO
He COBMECTHMBI C BEPXHEACTPAJIbHbIM Te-
JoM. Y 4elloBeKa HaYMHAeT MHTeHCUB-
HO, TUTIepTPO(DUPOBAHHO pa3BUBAThCS
TOJIbKO HUXKHEAcTpaJlbHOE TeI0 — U3
onHoit dopmbl maTtepun (cM. Puc. 46
u Puc.47). Ecin xe yenoBek HEOIHO-
KpaTHO COBepIlIaeT yOMICTBO, TO Uepes
€ro acTpajbHOE TeJIO MPOTEKAIOT TOJb-
KO oTpulaTejbHbIe TToToKU. [Tocie
CMEpTH CYILLIHOCTh TAKOTO YeJI0BeKa I0-
MajgaeT Ha HUXKHeacTPaJIbHbIN YPOBEHb.
Ha stom ypoBHe 00uTalOT BhIMEpIIINE B
XOJIe SBOJIIOLIMU BUJIbI — TMHO3aBPHI,
XUIIHUKUA Pa3HbIX TUMOB M KJIAaCCOB
(cm. Puc.73). M ouenb yacTo Takas
CYLLIHOCTb, €CJIU Y He€ OTCYTCTBYET WU
OuYeHb cjabasi dHepreTUUecKas 3allu-
Ta, CTAHOBUTCSI AOOBIUEH IJISI 9TUX
acTpaJIbHBIX XUIITHUKOB. B XxpucTuaH-
CKOIi peJIUriy HIKHEACTPAJIbHbIN ypo-
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BeHb Ha3biBalOT «<AJIOM>», e rpemi-
HUKU UCKYTIAIOT CBOU TPEXH, TIIE UX MY- Puc. 74
yaroT yeptu (cMm. Puc.75). Eciu xe ye-
JIOBEK, COBEpPIUIMBIINI KaKoe-a11ubo
9BOJIIOLIMOHHOE MPECTYIUIEHUE, CyMe
COXPaHUTh 3aIIUTy, TO acTpaJbHble
XMUIITHUKU HE B COCTOSTHUM 10 HETO 100-
patbest (cMm. Puc.74). Ho npu cBoém
HOBOM BOILIOIIEHUH TaKasl CYII[HOCThb
yKe OyieT UMETh HapyILLIEeHHYIO CTPYK-
TYpy acTpajibHOro Tejia, 4YTO, B CBOIO
ouepenb, MPUBEAET K HApPYIICHUIO pa3-
BUTUSI (DU3UYECKOTO TeJIa B HOBOM BOII-
JIOIEHUU. DTO HapylleHue OyaeT Mpo-
SIBJISIThCSI B pa3JIMYHBIX, 4ACTO OYEHb
TSDKEJBIX 3a00/I€BaHUSIX, KOTOPhIE Ha-
3bIBAIOT KAPMUYECKUMU 3200/I€BAHUSIMH.
Kpome Toro, Takoe TpaHchopMupo-
BaHHOE acTpajbHOE TeJIO0 ITPOHU3bIBA-
10T TOTOKU SHEPrUU HIKHETO acTpala,
a 9TU TTIOTOKM SIBJISIIOTCSI BXOIOM JLISI CY-
HIECTB HIDKHET0 acTpajia, KOTopble yepe3
3TH BXO/Ibl HAHOCSAT HepreTHYecKue yia-
Pbl, BKJIMHUBAIOTCSA B CTPYKTYPbI CYIIIHO-
CTH 3TOr0 4Y€JI0BEKA M OTKAYHUBAIOT €ro
2KM3HEHHYIO CITY. DTU acTpajibHble BaM-
MHUPbI CYIIECTBYIOT TOJIBKO 32 CYET OTKA-
YAHHOI SHEPIrHH 1 TTIO3TOMY JIealoT BCe
BO3MOXHOE, UYTOOBI YIep>KaTh YeJloBeKa
B 3TOM COCTOSIHMU. YacTo JItoasiM, nMe-
IOIIMM KapMy, CHSITCSI CTPaHHbIE CHBI,
B KOTOPbIX 32 HUMU OXOTSITCS KAK1e-TO
CYIIEeCTBA, OT KOTOPBIX MPUXOAUTCS
cnacatbcd... C yeM 3TO CBSI3aHHO?..
Yro 3710 3a cymiecrBa? M mouemy oHM
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Puc. 75

MOSIBJASIIOTCS UMEHHO BO cHe?.. UTo
MPOUCXOAUT C YEJIOBEKOM U €T0 CYIII-
HOCTbIO, KoTraa oH crut?.. JlaBaiiTe
crepBa pacCMOTPHUM, YTO TaKOE COH,
1 3a4eM OH HykeH?.. Dusnueckoe TejIo
YyeJI0BeKa SIBJSIETCS Q9HEePreTUYeCKUM
(byHIAMEHTOM IS CYLIIHOCTH, €€ 2BO-
mouuu. [Tpoucxoasiiue B opraHu3Me
OMOXMMUYECKUE MPOLECChl MPUBOIAST
K paclIeNIeHUIO CJIOXHBIX OpraHu-
YeCKUX COCIMHEHMI, MOMaaarlInX B
OpraHu3M B BUJIE MUIIM, Ha OoJiee MPo-
ctoie. [IpocTbie opraHnyecKre coenm-
HEHMS yepe3 KpPOBb MOIaJaoT BO BCe
KJIETKU OpraHM3Ma, e 3aBepllacTcs
UX MOJIHOE paclieruieHue. B pesynbra-
T€ TIOJTHOTO pacilieTyIeHUs, OpraHuye-
CKMe MOJIEKYJIbI pacraaaioTcsl Ha obpa-
3yroure ux GopMbl MaTepuii, KOTOpbIE
HAUMHAIOT MepeTeKaTh ¢ (PU3NIECKOTO
IJ1aHa Ha ApyTUe IUIaHbl, UMEIOIIUecs
y cyliHocTu. Tena CyliHOCTU HaKar-
JIMBAIOT CBOM MOTEeHIIMAJ, TTOMIOLIast
(bopMbI MaTepu, COOTBETCTBYIOIIIE
X KauyeCTBEHHOI cTpykType. Korma
KOHLIeHTpalus ¢opM MaTepuii B TeJ1ax
CYIIHOCTHU AOCTUTAET KPUTUYECKOIA,
BO3HMKAET TepeTeKaHue 3TUX Gopm
MaTepuii U3 TeJl CYLLIHOCTU Ha (pu3rde-
CKUi1 TJ1aH, B (DU3UYECKOE TEJIO YesIo-
Beka. Bo3nukaer mupkyasiuusa ¢popm
MaTepuii Mexay (Gu3HYECKHM TeI0M
Ye/IoBeKa M TeJIaMH €ro CyIIHOCTH, YTO
U SBJISAETCS B MOJHOM CMBbICJIE CJI0BA
AKN3HbBIO. I1pu sToM pusuveckoe
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TEJI0 CO3MAET HEOOXOMUMbIN MOTEHIIMA JJIST Pa3BUTUS CYLIIHOCTH, €€ Tel.
PaszBuBaromuecs teja CyuiHOCTH, Yepe3 UAYLIUE OT HUX NOTOKHU, BJIUSIIOT
Ha pU3MYECKOe TeJI0, pa3BUBas €ro 1 3BOJIOLMOHUPYs. YeM 6oj1ee aKTUBHO
MPOTEKAET TOT MPOLECC, TEM OOJIbIIAS HArpy3Ka JOXUTCS Ha (DU3NIECKOe
Te0. Tak Kak Mpu paclIeIIEeHUW CJIOXHbBIX OPraHUYECKUX MOJIEKYI B Op-
raHM3Me HaKarjnBaeTCs OrPOMHOE KOJMYECTBO IILJIAKOB, OT KOTOPbIX OH
MOXET NOTMOHYTh, €CJIM HE OyIeT OCBOOOXKAATLCS OT 3TUX S110B. OpraHu3m
yeJIoBeKa, KakK U JIto00#i IPYyroi XKuBoil opraHmu3M, UMEET CBOIO CUCTEMY
OYMCTKH, BKJTIOUAIOLIYIO TPYITIY OPTaHOB U CUCTeM. MaKCHUMaJIbHYIO OYr-
CTKY OpraHu3M B COCTOSIHUM CAEJIaTh TOIIa, KOIa B HETO HE MPOA0JIKAIOT
MOCTYMaTh HOBbIE IIIAKU U TOKCUHBI, BO3HUKAIOIIWE B XO/I€ PACILIECTUICHMSI.
Kaxnp1ii opraHu3m MMeeT BO3MOXKHOCTb HEUTPAJIM30BaTh U BLIBECTU U3 CE-
051 onpe/ieIEHHOE KOJIMYECTBO OTPULIATE/IbHBIX 1S HETO BEIIECTB B TEUYEHUE
cytok. CyTouHasi 103a HEUTPpAIUM3YEMbIX TAKUM 00pPa30M SII0B MHIWBUILY-
aJIbHa U 1aXe y OJHOIO YeJIOBEKA OHA UBMEHSIETCS B TEUEHHE BCEI €T0 K13~
HU. [ToaTOMyY eciim Obl OpraHu3M HENpEepPbIBHO MPOAOJIKAT padoTaTh,
TO KOHLIEHTpALMsl OTPULIATEIbHBIX BEILIECTB B HEM Bo3pacTaa Obl. M Korma
OHa CTAHOBWJIACh ObI OOJIBIIIE TOM 103bl, KOTOPYIO OPTaHU3M B COCTOSTHUM
HelTpanu3oBaTh, «CBOOOIHBIE» TOKCUHBI HaYaau Obl pa3pyliaTh caM opra-
HU3M, OYE€Hb OBICTPO TIPUBOJS €r0 B HErOMHOCTh. [103TOMY OpraHusm, Bce
€ro KJIETKH JOJIKHBI ITOJy4aTh OTABIX U BO3MOXHOCTb OCBOOOIUTHCS OT TOK-
CUMHOB, HaKOTIJIEHHBIX BO BpeMsl aKTUBHOM pabOThl. DTO U MPOMCXOIAUT
BO BpeMs CHA... Koria CylliHOCTb BBIXOAUT 3a MPEIE/Ibl SHEPTeTUIECKOM TICU-
3alllMThl OpTaHW3Ma U HAaXOAUTCSI BHE CBOETO Tea. [Ipy 3ToOM CylIHOCTb,
3a CYET MOTEHIIMAJa, HAKOIJIEHHOTIO TPU aKTUBHOM paboTe (pU3N4YeCcKOro
Tesa, OTKPbIBAeT 0oJIblliee WM MeHblllee KOJIMYECTBO KAYeCTBEHHbIX 0apbepoB
MeXIy YPOBHSMH ILUIAHETDbI M MONajaeT Ha HUX. B 3aBUCHMMOCTU OT YPOBHSI
SBOJIIOLIMOHHOTO Pa3BUTHUS U COCTOSTHUS (PU3UYECKOTO Tela, OHA U Ta XKe
CYILIHOCTb MOXET BBIXOAWUTh BO BPEMS CHA HA pa3Hble KAY€CTBEHHBIE MIaHbI
3eMJIM — MEeHTaJIbHBII, acTpaibHbIi, 3upHbIi. Ecu cylIHOCTD MO TeM WX
MHBIM TIPUYMHAM TI0MafaeT Ha HYXKHUM acTpall uin 3(pup, OHA CTAHOBUTCS
«IHYbIO» JIISl ACTPAJIbHBIX JKUBOTHBIX, OOMTAIONIMX HA 3THX ILIAHAX. DTO paB-
HOCWJILHO TOMY, YTO Y€JIOBEK IMONaAaeT B JPKYHIVIM, KUIIALIKe KpOKOIWIa-
MM, 3MESIMU, JIbBAMU, TUTPAMU U IPYTUMM XUIIIHUKAMMU, IUISI KOTOPBIX Ue-
JIOBEK SIBJISIETCS TOJIBKO MUILEH... TaK v CyIITHOCTb, ITONaBIlasi Ha HUXKHUA

187



Hukonaii Jlesawos. Ilocaednee oopauwenue k Yenoseuecmay

acTpaj wiu 3¢pup, CTAaHOBUTCS BeChbMa >KeJTaHHOI MUILel /1 acTpajibHBIX
>KUBOTHBIX. Ho eciin B pealbHOCTH, TPUBLIYHOM 1S TOHMMAaHMsI, YeJIOBEK
MOXKET CIPATAThCSI B MalllMHE, TOME, WJIU MIPUMEHUTh KaKoe-TO OpyXue,
TO CYLIHOCTb, TTOTABIIIAsl B HUXKHUIT acTpaj BO BpeMsI CHa, MOXET CIaCTUCh,
TOJIKO CO3[1aB BOKPYT Ce0s1 9HEPreTUUECKYIO 3alUTY, Yepe3 KOTOPYIO HE MO-
T'YT MIPOMTU acTpajibHbIe XKMBOTHBIE. ECJIN y CYIIITHOCTH 3TO HE MOJyYaeTcsl,
OHa JIOJKHA OBICTPO BO3BPATUTHCS B CBOE (PU3MUYECKOE TEJI0, KOTOPOEe UMe-
€T MOILHYIO0 3a1uTy. Koraa cylHocTh ObICTPO BO3BpalliaeTcsl BO CHE B (pu-
3UYeCKOe TeJ0, YeJIOBEK IOMHMUT ITOTOM, KaK OH TajaJ B KaKylo-To Oe300H-
HYI0, IIyOOKYIO ITPOIACTh, M YaCTO B TAKUX CAYYasiX OH JaxKe MPOCHITAaeTCs
B XOJIOMHOM TI0TY. Takoe pe3koe Bo3BpallleHHe CYIIHOCTU B (PU3MUYECKOE
TEJIO ABJISIETCS 3AIMUTHOM peakiueii, cnacaomeil CymHocTb ot rudenu. Eciun
CYLIHOCTb HE MOXET BEpHYThCSI B T€JI0, OHA CTAHOBUTCSI 100ObIYEit acTpasib-
HBIX XUITHUKOB. B TakoM cilyyae, HacTymaeT, Tak Ha3blBaeMasi, CMepTh
BO cHe. O1IMOOYHO AYMAaIOT, UTO 3TO — JIErKasi cCMepTh. YacTo Takasi cuTya-
1M1 MPUBOAUT U K rudesm cymHocTd. Ho, KakoB MexaHu3M AeiicTBUSI cHa?
YTo Xe mMpOoMCXOAUT IIPU ITOM ¢ MO3roM uejoBeka? OpraHu3Mm yeaoBeka,
€ro MO3T MMeeT JIBa pexkrma (byHKIIMOHUPOBAHUS:

1) Pexxum 6oapcTBOBaHUS, MPU KOTOPOM (PU3MUECKOE TEJIO U Te-
Jla CYIIIHOCTHU HaxXOAsITCS B TECHOM M aKTMBHOM B3aumopaeiicTBuu. [1pu
3TOM OMOIOTEHIIMAIbl MO3Ta OBICTPO MEHSIIOTCSI M UaCTO UMEIOT OOJIBIITYIO
aMILIUTYy U3MEHEHUIA.

2) Pexxum cHa, Tpy KOTOPOM CYIITHOCTh BBIXOAUT 3a MPeIesIbl SHEP-
reTUYecKoi 3a1mThl opraHu3mMa. [1pu 3ToM akTUBHOCTb pabOThl HEMPOHOB
PEe3KO MaiaeT, YTo MPUBOIUT K 00J1ee MEIJIEHHbIM U3MEHEHUSIM OMOITOTEH-
1IMaJIOB MO3ra.

Ecnu yenoBek ycTa€T, TO 9TO 3HAUMT, UTO B €r0 TeJIe HaKaIlJIMBaeTCs
MHOTI'0 TOKCMHOB 1 €My HYXEH OTIbIX — COH. 3achiIasi, YeJIOBEK HE MOXKET
MTHOBEHHO «BBIKJIIOUUTHCS», PE3KO MEePEHTU C OMHOTO pexkruMa (pyHKIIM -
OHUpPOBaHUS B APYroii. Jla v 1Jist MOATOTOBKM CYIIIHOCTHU K BBIXOAY BCEM
cucreMaM (PU3MYECKOro Teja HE0OXOIMM KaKO-TO TPOMEXKYTOK, [TOITOMY
HEKOTOpOEe BpeMsI MO3T ellI€ paboTaeT B peXkuMe aKTUBHOCTH, KOTOPbIiA ObLT
JI0 CHa. 3aTeM HauMHaeTcs (pa3a, Tak Ha3bIBaeMOro, OBICTPOro cHa — (pasza
3aceimanus (cM. Puc. 76). Jlanee Mo3r riepectpanBaeT pexXnuM cBoeit pabo-
ThI TaK, YTO CYIIIHOCTb HAUMHAET BBIXOAUTh 3a MPeAe/ibl IHEPreTUUeCKOit
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Puc. 76

M

Time
C Hpm 12m0 lam 2am Sam dam Sam Gam
A A A A A - A 4
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Hukonaii Jlesawos. Ilocaednee oopauwenue k Yenoseuecmay

3aluUThl (pusndeckoro Teaa. CKOpocTh U3MEHEHHUSI OMOMOTEHILIMAI0B
MoO3ra IpU 3TOM €CTEeCTBEHHO YMEHbIIIAeTCsl, HacTyIaeT BTopas ¢a3a cHa
(cM. Puc.77). 1o Mepe BbIXoaa CyIITHOCTH U3 TeJIa MPOLIECChI, TPOTEKA0-
1IMe B HelipoHax Mo3ra Bcé OoJiee U 0oJjiee 3aMeISIIOTCSI, 9TO — TPEThs
(a3a cua (cMm. Puc.78). Korna cyliHOCTb BBIXOAUT U3 TeJIa COBCEM, aKTUB-
HOCTb pabOThl HEIIPOHOB MO3ra MajaeT 10 MUHUMYMa, 3TO — YeTBEpTas
¢a3a cua (cM. Puc.79). B TakoM COCTOSIHUYM MO3T He TOTOB K OBICTPOMY
BO3BpallIeHUIO CYIIIHOCTU B CBOE (puszuueckoe Tea0. Ho MoxeT BOSBHUKHYTh
CUTyalMsI, KOrIa CYIIIHOCTb, ClacasiCh OT acTpajdbHbIX XUIIIHUKOB, 10JI-
JKHa OBICTPO BOITHU MOJ 3allIMTHOE TICU-TI0Jie opraHu3ma. Mnu xe, Koraa
YeJ0BEeK B MOMEHTBI ONTACHOCTU JIJIsI XKM3HM JIOJIKEH OBICTPO MPOCHYTHCS
1 OBITh TOTOBBIM K aKTUBHBIM JEeCTBUSIM. B 3THX cirydasix, MO3T TOJIBKO
yepe3 HEKOTOpOe BpeMs MOocjie BXoJa CYIIIHOCTU BO3BpalllaeTcsl K HOp-
MaJIbHOMY COCTOSIHMIO. M TOJIbKO TOT OpraHu3M, 4eil MO3r MOT OBICTPO
BEPHYThCS K aKTUBHOMY COCTOSIHMIO, HE CTaJl 10ObIUeit KaK acTpajbHBIX,
TaK M «36MHBIX» XUIIHUKOB... [IpaBna, ceifuac TpyaHO HAliTU CUTYaLIMIO,
KOT/Ia KOMY-JIM0O0 I'PO3UT OMACHOCTD OT «3€MHBIX» XUIIIHUKOB, HO UyTKHUIA
COH MHOTHX CTacaeT OT IBYHOTUX XUIIIHUKOB.

Ho, xakuM 06pa3omM MO3T He BBIKJIIOYAETCSl COBCEM, KOT/Ia CYIII-
HOCTb BBIXOAMT M3 CBOEro Tejaa? DTo CTajao BO3MOXHBIM, Ojaromaps
3BOJIIOLIMOHHOMY TMpuoOpeTeHUuto Mo3ra. [lociae moaHoro Bbixoda Cylil-
HOCTHU U3 (pU3NYECKOTrOo Tejia, MepuoanIeCKU aKTUBU3UPYIOTCS MbIIIIIIHI,
MPUBOJSIIME B IBUXKEHUE IM1a3HbIe s1010Ku. [Ipu 3TOM B MO3T IocTyna-
10T HEPBHbIE CUTHAJIbI, aKTUBU3UPYIOIE€ COOTBETCTBYIOIIME 30HbI KO-
PbI TOJIOBHOTO MO3Ta (3aThLJIOYHbIE ONTUYECKUE 30HbI), UYTO U TTO3BOJISIET
MO3TY He BBIKIIOUUThCS coBceM. CUTHaIbI ABMKEHUS MBIIIII IJ1a3 CO3/a-
10T YCJIOBUSI, MPU KOTOPBIX MO3T YACTUYHO aKTUBU3UPYETCS U MEePexo-
JIUT B COCTOSIHUE, TOXKIECTBEHHOE COCTOSIHUIO Havajia BbIXO/Aa CYIIIHOCTHU
(cM. Puc.79). I1pu 3ToM (puzmueckoe Tea0, MO3T HAXOASITCS B pexXume
OXUAAHUSI CYIITHOCTU, TOTOBBIE K OBICTPOMY BO3BpallleHUIO K AKTUBHOMY
coctostHMIo (cM. Puc. 80). TakuM oOpa3om, opraHU3M, MO3T TOTOBBI K CH-
TyalMsiM, KOIJIa CYIIHOCTb JOIXKHA ObICTPO BEPHYThLCS B CBOE TeJlo... Takas
aKTUBU3ALMSI MO3Tra MPOMCXOAUT HECKOJIbKO pa3 B TeYeHUE HOPMATbHOTO
CHa, MOCTOSIHHO BO3Bpalliasi MO3T K pexxumy oxuaanus. [lepen mpoOyxnie-
HUEM, KOTlIa CYIIIHOCTh HAaUYMHAeT BO3BPalllaThCsl B CBOE TEJIO, MO3T PEe3KO
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Puc. 77
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Puc. 78

Time
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Puc. 79
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Thasa 6. Jeonroyus pasyma, opeanuzma u cywHocmu

akTuBu3upyetcs (¢asza npodyxnenusi) (cMm. Puc. 81), nociie yero nocneno-
BaTEIbHO MEPEXOIUT K COCTOSTHUSIM, KaK MPU BBIXOJE CYLIIHOCTU, TOJIBKO
B 0OpaTHOM nopsiike. B 3T0 BpeMsi CylIIHOCTh BO3BpaIIAa€TCsl B CBOE TEJIO
(cM. Puc. 82), u cocTosiHMe yeoBeKa BO3BpalllaeTcs K peXXuMy 00IpCTBO-
BaHus (cM. Puc. 83).

A Terepb BEpHEMCS K TOMY, UYTO TIPOMCXOIUT C YEJIOBEKOM B MOMEHT
CMepTH... B MOMEHT cMepTu MpeKpallaeTcsl ABUXKEHUE BELIeCTB B (PU3U-
yeckoM TeJie. HelipoHbl Mo3ra, He moJiydyasi He0OXOAMMOTro KOJIMYeCcTBa
KMCJIOpoAa U APYTUX BelleCTB, HAUMHAIOT TOPMO3UTHCSI. AKTUBHOCTh
paboThl MO3ra HauMHaeT ObICTpO nafath (cMm. Puc. 84). I1pu aTom Gu1o-
MOTEHIMAJIbl MO3Ta HAUMHAIOT U3MEHSThCS TaK XK€, KaK MpU 3aChlllaHUU
(cM. Puc. 85, Puc. 86, Puc.87). Ho, Ha 3TOM cXOICTBO MEXIY COCTOSTHU -
€M CHa U CMEPThIO 3aKaHYMBAETCs... TaK Kak Bce MPOLIECChl B OpraHru3Me
yesJoBeKa OCTaHABJIMBAIOTCS, TO B MEPBbIE IBE, MAKCUMYM TPU MUHYThI
MocJjie CMepTH, ociabeBaeT M HAUMHAET pa3pyllaThCs 3alUTHOE TICU-TIONE
dusuueckoro tena. [1pu pazpyuieH1 3alMTHOTO MCU-TIOJIS, BECh TTOTEH -
1MaJjl, HaKOTUIEHHbIA OpraHM3MOM, PE3KO OCBOOOXIAeTCsl U BOZHUKAET
SHEPreTUYeCKuii BCILIECK, KOTOPbIi, B 3aBUCUMOCTH OT CBOErO KAUeCTBEH-
HOTO COCTaBa, Ha HEKOTOPOE BpeMsl OTKPhIBAET KaueCTBEHHbIE Oapbephl
MeXXay IIaHaMM I1aHeThl. DopMupyeTcst KaHall uepe3 3TU YPOBHU, 0 KO-
TOPOMY CYIIIHOCTb Y€JI0BEKa HAaUMHAET MOAHUMAThCSI Ha CBOIl YPOBEHbD
(cM. Puc. 88, Puc.70, Puc.71 u Puc.73).

MOKHO MTOCTPOUTH aHAJIOTUIO TOTO SIBJICHUS HA CASAYIOIIEM TIPU-
Mepe: Hallly TJIaHEeTy MPeACTaBUTh, KaK I0OM, Y KOTOPOTO CeMb 3Taxe.
Ha nepBoM aTaxe XXUBYT JIOAU U 3BEPU, PACTEHUS, KOTOPbIE UMEIOT (hU-
3uyeckoe Tejao. Ha BTopoM aTaxe — cylllecTBa, KOTOPble UMEIOT TOJbKO
acdupHoe Teno. Ha TpetbeM — cyliectBa, umeronye 3(bupHoe U acTpasib-
Hoe Tena. Ha yeTBépToM — a(hupHOE, acTpajibHOE U MEPBOE MEHTAJbHOE
teno. Ha msatom — acupHoe, acTpajibHOE, NePBOE U BTOPOE MEHTaJb-
Hble Tena. Ha mectom — a¢gupHoe, acTpajibHOE U TPU MEHTaJIbHBIX Tea.
M Ha cenbMoM — aupHOE, acTpajbHOE U BCE YEeThIpe MEHTAJIbHBIX Tela.
Mexnay 5TUMU 3TaxkaMy MOXET IBUTaTbC TOJAbKO JUPT. Tepsist cBo€ du-
3MYECKOE TeJI0, CYIIHOCTb JIU(PTOM IMMOAHUMAETCSI Ha BTOPOI, TPETUii, ye-
TBEPTHIN... 3TaXU, B 3aBUCUMOCTU OT JOCTUTHYTOTO YPOBHSI Pa3BUTHSI.
IMonHsATHCS Ha GoJiee BLICOKMIA 3Taxk, MPEBbIIAIOIINI YPOBEHDb Pa3BUTHUS,
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Puc. 82
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Puc. 84
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Hukonaii Jlesawos. Ilocaednee oopauwenue k Yenoseuecmay

CYLIHOCTb HE MOXET, /ISl HE€ BO3MOXHO TOJIbKO OIyCKaHUE HA HUXKHUE
ataxu. [Ipu TakoM cITycKe CyIIHOCTb 3aTpauyMBaET YacTh CBOETO MOTEH-
1maja, Kak U Mpu BO3BpalleHUU 00paTHO U, ECTECTBEHHO, HE MOXET
BEPHYTbHCS HA 3TaX-YPOBEHb, KOTOPbIiA ObUT y HEE 10 Hayaja repemenie-
Hus. [locie Toro, Kak CyliHOCTb YeJI0BeKa M0 IHEPreTMYeCcKoMy KaHa-
Jly, BOBHUKAIOILIEMY B MOMEHT CMEPTH, MOIHUMAETCS Ha CBOI YPOBEHb,
OCTalOTCS €€ HUTH, CBS3bIBAIOIIIME CYIIHOCTh C YK€ MEPTBBIM (pusnye-
ckuMm TesioM (cM. Puc. 89). OnHa u3 3TUX HUTEH CBSI3bIBAET MEHTAIbLHOE
TEJIO CYLIHOCTH YejoBeka ¢ (GU3UYECKUM, HO, IO MEPE pacriaga HEPBHBIX
TKaHell opraHu3Ma, 3Ta CBsI3b cjiabeeT, U Yepe3 AeBATh JHEH MEeHTAJIbHOe
TEJI0 0CBOOOXKAaeTCs OT MEPTBOIO (hu3myeckoro teaa (cM. Puc. 90). [Tporecc
pa3JI0oXeHUsl OpraHUKU MPOIOJIKAETCS U, Yepe3 COPOK JAHell pa3pbiBaeTcs
CBSI3b MEXKLY ACTPAJIbHBIM TeJIOM M MEPTBbIM hr3maeckum TeioM (cM. Puc.91).
U, TosibKo uepe3 rof, Korna B KOCTHOM TKaHU 3aBepLIAeTCs pacraj Mmoce-
HUX OPraHUYECKUX BKIIIOUEHUIA, pa3pbIBAeTCsA CBSI3b MEKILY I(DUPHBIM TeJIOM
CYIIHOCTH M OCTATKAMU MEPTBOTO (puzmyeckoro teaa (cM. Puc. 92 u Puc. 93).
TosbKo Tocsie 3TOro, CYIHOCTb MOJHOCTHIO 0CBOOOKIA€TCS OT IIeHA MEPT-
BOro (pusmueckoro reja. M eciam obpatumcst K o0bluasiM, TO CTAHOBUTCS
SICHBIM, TI0YEMY POJACTBEHHUKU YMEPIIIEro BCIOMUHAIOT €ro Yepe3 IeBSITh
JIHE, 4epe3 COPOK AHEH U yepes rof.

B HekoTopbix cTpaHax A3uM, B OyIMCTCKUX MOHACTBIPSIX, YMEP-
1Iero MPUHOCST K MOHAXy, KOTOPbI ouuMIlaeT ayiry ymepuiero. MoHax
CaaUTCs B LIEHTPE KPYIJIOro 3aja B M03€ «JI0TOCa» U HAUMHAET MEIUTU -
poBath. [Ipu MeauTaluu, ero CyuiHOCTb BBIXOAUT U3 T€Jla, BXOIUT B Te-
JIO yMepUIero, MOoAHUMAET €T0 U JielaeT BOKPYT CBOETO TeJla, 3aCThIBILIETO
B M103€ «JIOTOCA», TPU PUTYaJIbHBIX KpyTa. [Tocse yero cyniHoCcTh MOHaxa
BO3BpalIaeTCs B CBOE TEJO U MEPTBOE TeJO XOpOHUTCs. CuuTaercs, 4To
BO BpeMsi 3TOT0 00psiia, MOHaX OCBOOOX/IaeT MEHTaJIbHOE, aCTpaibHOE
1 2(pUpPHOE TejIa OT CBSI3U C YK€ MEPTBBIM (PU3NUECKUM TeIoM. MHOTHE
Hapo/bl B IPEBHOCTU, @ HEKOTOPbIE U Ceifuac, CBOUX YMEPIIUX CKUTAIOT.
ITpu cropaHuu, Bcsl OpraHuKa pacilerisieTcsl MOJHOCTbIO U CYIIHOCTD
yMepIIEero yejoBeka He yepes roj, a cpasy 0CBOOOXIAeTCsl OT MEPTBOM
o6osiouku. Eruntsane, unaeine Ilepy (MHKku), Hapon ryaHuu ¢ Kanap-
CKUX OCTPOBOB, CBOMX YMEPIIMX 0aTb3aMUPOBAIU 1 Aejaiu Mymuu. [1o ux
Bepe Te, KTO COXPaHWJI CBOIO MEPTBYIO 000JI0UKY, MOJYYUT BEUHYIO KU3Hb,
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Puc. 92
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korga bor BHOBb MosIBUTCS Ha 3emJje. EruntsHe ¢papaoHOB M 3HATHBIX
BEJIbMOX MOMeEIIaJY Mmocje 0aab3aMUPOBAHUS B LICHTPE MUPaAMUIBI,
B 0C000¥i 30He. B 310 30HE hopMOii camMoii MUpaMuUIbl CO31aBATUCh yC-
JIOBUSI, IPU KOTOPBIX BpeMsI MPpaKTUUECKU OcTaHaBIMBaaoch. M, uto ca-
MO€ UHTEPECHOE, KJIETKM MyMUI1, B MOMEHT UX OOHApYKeHMSI, COXPaAHSLIIU
3JIEeMEHTHI XKU3HU. OCTaTKU XM3HU OBICTPO McUYe3an, KaK TOJIbKO MyMUU
BBIHOCUJIMCh 3a Mpeaeibl 3TOM 30HbI upamMuabl. MHTepeceH eleé onuH
daxr... B Kueso-Ileuopckoii naBpe, yto HaxoauTcs B Kuese, B cucte-
Me TelIep COXpaHWINCh MOILIM (OCTaTKU yMEPIIUX MOHAXOB), KOTOPhIE
B IaJIbHEIIIIeM CBSIILIEHHUKHU CTaIu Ha3bIBaTh CBAThIMU. Tak Kak 10 Hallle-
ro BpeMEeHU 4yeperna U KOCTU 3TUX CBSITHIX BbIACISIOT KUJIKOCTh, KOTOPYIO
MOHAXU CYMTAIOT 1eJeOHOM. XMMUUECKUI COCTaB IPYHTOBBIX BOJ cO3Aal
YCJIOBUS IJISI €CTECTBEHHOM MyMU3aLMM TeJl, TOTOKU HEPTUU MPOHU3bI-
BalOII1e TEPPUTOPUIO 3TOTO MOHACTBIPS CO3IAJIM YCAOBUSI, TP KOTOPHIX
KJIETKM KOCTHOM TKaHU OCTaJIMCh XUBBIMU U MPOAOJIKAIOT BbIAEISATH CBOIO
cekpeluio. B aToM ciayyae, CyIHOCTH OCTAIOTCS MPUBSI3aHHBIMHI K OCTATKAM
(u3nyecKoro Tesa M He MOTYT YITH Ha Ipyrue ypoBHH Iu1aHeTsl. /Lo Tex nop,
MOKA COXPAHAETCS OPraHuYecKas TKaHb, CYIIHOCTh OCTAETCS NMPUBSA3aAHHOM
K MEpTBOii (pu3nyeckoii 00010UKe.

Ecnu yenoBek ymupaeT HaCUJILCTBEHHOM CMEPThIO, €ro CYIHOCTb
He 3aBeplIaeT IMKJIA 3BOJIONUK B (pu3udeckom Teje. [1pu Takoil cmMepTu
CYIIIHOCTb BCeraa yXOoaMUT Ha 0ojiee HU3KUM YpOBEeHb, YeM KOIJa CMepPTh
HacTymaeT 10 eCTeCTBEHHOI puuyuHe. [Ipu HaCUJILCTBEHHOM cMepTH,
BCILJIECK DHEPrMM KaHaJl U3 3TOl 3HEpPIruu 1 ciaadbee, U MeHee YCTONYMBHI.

Ecnu yenoBek KOHYAET KU3Hb CAMOYOHMIICTBOM, €ro CYIIHOCTb HE MO-
JKeT YITH JaJibiie 3()UPHOro YPOBHS, 11 OUYeHb YACTO OHA CTAHOBUTCS MUIIEH
17151 9(PUPHBIX U aCTPaIbHbBIX JKUBOTHBIX. B psine ciyyaeB, KOraa CymHoCTb
HMeeT CHJIbHYIO 3aIIUTY, OHA OCTAETCA CYIIECTBOBATH PSAAOM C KMBbIMH
JoabpMu. MIHOrIa Takue CylHOCTU TPOSIBISIIOT ce0sl B pa3HbIX SIBJICHUSIX
MoJITepreiicTa, KOTOpbIE 10 CHX MOP OCTAIOTCS 3araJkoiu 111 COBpeMEHHOM
Hayku. M, 4yTo 0COOGEHHO BaXKHO, CYIIITHOCTH, IIPU CaMOYyOuiicTBaX, BbIMa-
JAl0T U3 KPyroobopoTa MepeBOIUIOIICHUIA, OCTAIOTCS B «3aMOPOXKEHHOM»
coctosiHuM. U, onsaTh-Taky He CclydyaitHO, XpUCTUAHCKAsI PEJIMTUSI OTHO-
CUT CAMOYOMIICTBO K CAMBIM TSIKKUM rpexaM (MHBIMM CJIOBaMM — K CaMO
TSKKOM Kapme).

210
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BepHémcs K ToMy, 4YTO TPOUCXOAUT TTOCTEe CMEePTU (hDU3UUYECKOt
ob6osouku. Korga nmocienHue opraHM4ecKue COeAMHEHUsI MEPTBOTO (PU3K-
YEeCKOro TeJjla pacliajaiTcsl, CYIHOCTb MOJIHOCTbIO 0CBOOOXKIAETCA U rOTOBA
K JajbHelimeii asosmonun. .. Koraa siiliekierka v criepMaTo30u/] CMBaIOTCSI
BOEIMHO, BO3HUKAET S9HEPreTUYECKUI KaHa, IO KOTOPOMY CYIITHOCTb CO-
OTBETCTBYIOIIETO YPOBHSI BXOAUT B OMOMACCY U... BCE MOBTOPSAETCSA BHOBb,
TOJIbKO HA JIPYTOM YPOBHE.

OuyeHb MHTEPECHO B CpPe3e U3JIOKEHHOTO BHIIIE SIBJICHUE COCTOSI-
HUS KJIMHUYECKOM CMEPTH Yy yejloBeKa. B MOMEHT KITMHMNYECKO cMepTH
CYIIIHOCTb YeJIOBEKa HauMHAeT BBIXOAUTh U3 Teaa (cMm. Puc. 94, Puc. 95,
Puc. 96 u Puc.97). [1pu 3ToM CylIHOCTb YeloBeKa MPOA0JIKAeT BUACTD,
CJIBILLIATH BCE Mpoucxoasiliee BOKpYT. YacTo gaxe nmbiTaeTcss 00bICHUTH
YTO-TO BpayaMm, paboTalolIMM B OllepallMOHHON Haj ero TejoM. Benb nep-
BOE BpEMs UeJIOBEK, a TOUHEEe — YKe ero CYII[HOCTb, He TIOHMMAET, MoYeMy
OKpY2KaloII1e ero He CBIIIAT U He BUIST, B TO BpeMsl, KaK OH BCEX BUIUT
U CABIINT... [TepBbIe MUHYTBI TTIOCJIE CMEPTH — OYEHB TSKEJTbI JIJTS KasKI0TO
yesJ0BeKa, MOTOMY YTO OOJIBIIMHCTBO OKa3bIBAIOTCS aOCOIIOTHO HE TOTO-
BBIMHM K TOMY, YTO C HUMM MPOUCXOIUT... [1pu pa3pylieHnn 3aliuTHOTO
TICU-TIOJISI, BOBHMKAET KaHaJl, B KOTOPbI CYIIIHOCTb UeJIOBeKa HaUMHaeT
3ataruBaTh (cMm. Puc. 98). OueHb yacTo B 3TOT MOMEHT, YTOOBI TOMOYb
OBICTpee U Jierue MepeiTy CyIIHOCTY YeJloBeKa K HOBOMY JIJISl HEIO COCTO-
SHUIO, TIPUXOAST CYIIHOCTHU AYXOBHO OJIM3KUX €My ApYy3eil, pOICTBEHHU-
KOB. MIHOTIa MpuX0oasST BEICOKOPA3BUTBIE CYIIIHOCTH C MEHTaJIbHBIX cdep,
YTOOBI OOJIETYUTH ITOT MEPEXON, — «POXKIESHME» Ha ApyroM ypoBHe. M yacto
MOTOM T1OCJIE€ BO3BPAIIEHUS K XKM3HU 3TH JIIOAY TOBOPST, UTO OHU BUACIU
aHTeJI0B HeOEeCHBIX, KOTOPhIE MPUIILIM 32 HUMU. Eciiu e BpayaM ynaércs
BEPHYTb XOTS ObI K MUHUMAaJIbHOI aKTUBHOCTU (PU3NYECKOE TEJIO, MO3T
HauyMHaeT NpoO0yXaaThcsl K padboTe, BHOBb BOCCTAHABIMBAETCS SHEPreTH -
yeckasl 00010uKka opraHusMa. [1pu 3ToM MO3T UeioBeKa MepexoauT B aK-
TUBHOE COCTOSIHUE, KaK npu npooyxaeHun (cM. Puc. 81), Tonbko ¢ emié
OoJbIIeiT aMIJIMTYAOM U YACTOTOI, YTO IPUBOAUT K TOTOBHOCTU MO3ra
K BO3BpAIllCHUIO CYLIIHOCTH B Teso (cM. Puc. 99). CyniHocTh HaUMHAET BXO-
JIUThb B T€JI0, KaK MpU MpoodyxaeHuu mnocie cHa (cm. Puc. 100, Puc. 101
u Puc. 102). Y yenoBek Bo3BpalliaeTcsl K KU3HU... MHOruMe JIIoau, ObIBILIME
B COCTOSTHUM KJIMHUYECKON CMEPTHU, TIOMHSIT, YTO ObUIO ¢ HUMU. ['oBOpSIT
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Time

Puc. 102
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Thasa 6. Jeonroyus pasyma, opeanuzma u cywHocmu

0 HEOOBIYHO JIETKOM BEJIMKOJEMHOM 3MOLMOHAJIbLHOM COCTOSIHUM, KOTO-
pO€ OHU WCIBITBIBAIN, OYIy4YM B KIMHUYECKOI cMepTH... Bpauu xxe nanu
OYEHb ITPOCTOE, C UX TOYKHU 3PEHUS OOBSICHEHUE BCETO 3TOTO: B COCTOSTHUM
KMCJIOPOHOTO rojiofaHusl (rMMOKCUM) y YeJI0BEKa HAUMHAIOTCS TaJulo-
HuHauuu... Ho, BO3HMKAET TOJBKO OMH BOMPOC — MOYEMY Y BCEX JIIOIEH,
MOOBIBABIIMX B COCTOSIHUM KJIMHUYECKOM CMEPTH, BHE 3aBUCUMOCTH OT UX
BO3pacTa, pachl, peJIUTMO3HBIX YOSXKICHUI, YpOBHS 00Opa30BaHMSI OTU rai-
JIIOLIMHALMY a0COJIIOTHO oarHakKoBbIe?!. [Ipuuém, ecnm naxxe oOpaTuThCs
K uctopuu YenoBeuecTBa, 3aJISTHYTh B IMTEpATypHbIE IPOU3BEACHUS BCEX
BPEMEH U HAPOJOB, TO B HUX MbI TaKXKe OOHAPYKMM OMMUCAHUS TOTOOHBIX
CJIy4aeB U C TEMM XKe AeTaasaMu (Harpumep, moaMa «Opdeii u IBpuanka»
OBuaus). O4eHb YK yCTOWUMBBI TOUEMY-TO 3TH «TaJLTIOLMHALIMW»!.. Tak,
MOXET OBITbh, 3TO BCE XK€ HE raJTIOLMHALIMK, 4 CAaMblii HACTOSIIIUI, pealb-
HbII (TPUTOM, MaTepUaJIbHBII!) MpolLecc Iepexona CylHOCTH C OHOIO Ka-
YEeCTBEHHOTI'O YPOBHS Ha JIpyroii?.. (B KHUIe aMepuMKaHCKOro Bpaya Moynu
«Ku3Hb 110ciIe CMEPTU» Bbl MOXETE HAUTU OMMCAHUE TPEXCOT CAydyaeB
KJIMHUYECKOI cMepTH). Kaxblii 4enoBeK, XOUeT OH 3TOTO WJIM HET, paHO
WJIM TTIO3THO YMPET 1 caM MPOMIET yepes3 BCE ITO.

B GosiblIMHCTBE ciiydyaeB, KOTAa CYLIHOCTb HE YIAETCsI BEPHYTh
B IIEPBbIE CEMb-BOCEMb MUHYT MOCJIE CMEPTU, B OPTaHU3ME ITPOUCXOIST
HeoOpaTUMBbI€ MPOLECChI, U HACTYIIAET MOJIHAS CMEPTh (PU3NYECKOTO Tea.
M Tonbko noau, noObIBaBIIME B COCTOSTHUM KIIMHAYECKOM CMEPTU MOTYT
MOIEUTHCS TEM, UTO C HUMM TIPOUCXOAMIIO. A BCE OCTaJbHbIE, KOTAA 3TO
C HAMMU CJIy4aeTcs, ¥ paabl ObUIM Obl MPU3HATh, YTO OBLIN HE TIPABbI, HO YXe
HE UMEIOT TaKOil BOBMOXHOCTH... TaK J1 yX HEOOXOIMMO HaM C BaMu
ObITb «@oMaMu HeBepyroIUMU»?! MoxkeT ObITh MpaBUJIbHEE J1a U TT0JIe3Hee
ObLI0 OBI TTOMBITATLCS BCE 3TO MOHATH?.. M Torma ajist oueHb MHOTHX JTH0-
JIeii MOMEHT CMEPTU He Oy/IeT TAKUM «CTPaIlIHbIM ITPUOIMKEHUEM KOHIIA»,
He OyIeT TAKUM TSIXKEIBIM CTPECCOM IS CYLIIHOCTM. ..
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I1aBa 7. DBOJIOIUOHHAS HCTOPUA
YenoBeuecTBa

[TosiBneHue yenoBeka Ha IJlaHeTe 3eMJIsl 10 CUX MOp OCTaETcs 3a-
rajgikoi... B pa3HbIX pequrusix, Hampumep, 4YeJI0BeK MPEnoaIHOCUTCS, KaK
cyllecTBo, co3gaHHoe [ocrmogom borom mo cBoemy o06pa3y 1 oaoouio.
Bo3bMEM Bepcuio XxpucTuaHckou peauruu... CHavaia bor cotBopun 3eM-
JI10, pacTeHUs1, >KMBOTHBIX. Koraa BCE€ 3To ObLIO TOTOBO, OH COTBOpMII Yeno-
Beka... YeloBeK Xul B paiicKUX cafax, Ie emMy 3anpeiiasoch TOJbKO JUIb
MpoOOBaTh IO «ApeBa no3HaHus». Koraa 1bsiBoJl B 00IMKe 3MesT UCKY-
cun Anama u EBy, 1 Anam nompo6oBait si6J10K0 € «/IpeBa IMo3HaHus», bor
3a 3TOT rpex cnyctuia Anama u EBy Ha rpeniHyto 3emiito, yToObl UenoBek
B ITOTE JIM1Ia CBOEro UCKYITUII CBOIO BUHY... Koxu1ia «s16;10Ka MO3HAHUST» —
3TO HEBEXECTBO U MpaK, MSIKOTb s10JI0Ka — CBET 3HAaHMI. A1laM TOJILKO Hal-
KYCHWJI SI0JIOKO 1 €T0 pa3yM Morpy3uicst Bo Mpak. OH JIUIlIb HEMHOTIO 3aTpPO-
HYJI MSIKOTb, 1 B €TI0 TOJIOBE MOSIBUJICS JIMIIb MPOOJIECK CBETa MO3HAHUIA.
C Tex nop MOTOMKM TMepBOIOAEH MPOA0JIKAIOT XKUTh Ha TPELIHOi 3emMIie,
MCKYTIasi BUHY CBOMX IIPEIKOB...

B BoCcTOUHBIX UI0COPCKUX YIECHUSIX SIBJICHHE YEJIOBEKA Ha 3€MITIO
M3/1araeTcst HECKOJIbKO B Ipyroit ¢popme. TaMm, K mpumepy, cyiectByeT Jloroc
IUTAHETHBI, COJTHEYHBII, raJJakTUYEeCKUI U T. 1., KOTOPBI CO31aET KU3Hb
Ha Iu1aHeTe (B TOM YMCJIe U YeJIoBeKa) U yIpaniisieT BceM. Jloroc — 310 ad-
COJIIOTHBI pa3yM, KOTOPbIil HE UMEET IJI0TU. DTO He UeJIOBEeK, He 3Bepb,
HE CBEPXCYIIECTBO, 3TO — JIIIIb YUCTOE CBEPXCO3HAHUE, KOTOPOE U COTBO-
puiio Bcé Bo BcenenHoit, na u camy Becenennyro. Bcé npeapenieHo atum
CBepXco3HaHMeM — YeloBeuecTBO, YeI0BeK, €ro poxkaeHue u cMepTh. HUKTo
1 HUYTO HE B COCTOSIHMU M3MEHUTH 3Ty Iporpammy Jloroca.

B 3anagnHoii dpunocopuun XIX—XX BekoB, Hanmpumep, y lerens
cyab0oii YemoBeuecTBa pacnopskaeTcs: «AOCOIIOT», aOCOIOTHAs Uaes,
KOTOpasi mMpeAcTaBisieT cO00i COBOKYMHBII 0OIIECTBEHHBIN pa3yM Bce-
ro YenoBeuecTBa, rae MO3T OJHOIO YejoBeKa — JUIIb OAUH «HEeHpPOH».
YenoBek caM HEe MOXET MBICIIUTh U pa3BUBATbCS, 3TO JOCTYIHO TOJIbKO
abCOIIOTHOMY COBOKYMMHOMY pa3ymy YemoBedyecTBa. YU€Hble €CTECTBEH-
HbIX HayK MMBITAJIUCh OOBSICHUTD MOSIBJICHKE YeJIOBEKa, KaK pe3yJbTaT 9BO-
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Thasa 7. Deoaroyuonnas ucmopus Yesoseuecmesa

JIIOLIMU XKU3HU Ha TJIaHeTe, KaK pe3ybTaT MyTallluii 4eJ0BeKOMOI00HbIX
00€3bsIH, KOTOPBIE U TIPUBEJIU K MOSIBJICHUIO 3a4aTKa pa3dyMa, B TaJIbHe -
1LIeM pa3BUBIIETOCS y uejaoBeka... Teopus apomonuu JlapBrHa nociayxuia
TeopeTuyeckuM (pyHAAMEHTOM 3TOI HaydyHOi1 nmo3uuuu. JlapBuH He ObLT
MOJIHOCThIO YBEPEHHBIM B cBOeit npaBoTe. COMHEHMUS JOJITO MyUYUJIn €ro
U, HAaKOHell, 0€3 BCSIKOTO MPUHYKACHUS CO CTOPOHBI, B pacliBeTe CBOEM
Hay4yHO cyiaBbl /IapBMH OTKAa3aJICA OT CBOEi T€OpUH IBOTIOLHUH. ..

Tak, OTKY/IA ke nosiBIICS 4eJI0BEK HA HAIlIei mpeKpacHoii miiaHere?!
MccnengoBaHus majeoHTOJIOrOB U aHTPOIOJIOrOB Jady MOTpsicalolie
pe3yabTaThl, KOTOpPbIe MOCTABUJIM COBPEMEHHYIO HayKy B TynuK. CoBpe-
MeHHBbIN yenoBek ®, Homo Sapiens, nossuicsa na 3emie 30—40 Toicay jer
Ha3aj cpa3y Ha Bcex KonTuHeHTax. IIpuuém, Homo Sapiens ne mor ObITb pe-
3yJITATOM 3BOJIIOIMH HU OTHOTO HCKOIIAEMOr0 Y€JI0BEKONOI00HOr0 CylIecTBa
HM AaHATOMHYECKH, HU (hr3H0I0THIeCKH. .. [10 HEMOHSITHBIM /JIsI HAyKU MpU-
YUHAaM, PE3KO MCUE3JIU C JIMLIa IUIaHEeThl HeaHIepTaJlblibl, KOTOPbIE CYIIIE-
CTBOBAJIM COTHU THICSY JIeT, aKTUBHO pa3BUBAJUCh U ObLIN (PU3UUECKU
HamHoro cujibHee [omocanueHca. KakuM 00pa3oM BHe3amHO MOSABUBIIMICS
HEN3BECTHO OTKY/Ia, MAJIOYMC/IeHHbIH U (hH3HYeCKH 3HAYUTEIbHO YCTYNAI0-
muii 3eMHoMy abopureny Homo Sapiens BbITECHIT HeaHIEPTAIbIEB, KOTO-
pbl€ B OIMH MPEKPACHBIN I€Hb BHE3AITHO Mcue3nu ¢ auna 3emun?! Toinbko
B TPYAHOAOCTYITHBIX MECTaX MHOL/A e1lE MOXXHO BCTPETUTh HEMHOTHUX TIpe-
JICTaBUTENEI, KOLJaTO MHOTOUYMCIEHHBIX U CUJIbHBIX HeaHAePTaJIblLEB —
«CHEXHOTO YeJIoBeKa», KOTOPBIi A0 CUX MOP cTapaeTcs u3oexaTh J1000ii
BcTpeun ¢ moabMu (cM. «PeHomeH yenoBeka» [1bep ne Lllapnen, pasnen
«Komrmeke Homo Sapiens»)®. 1, 9to emi€ uHTEpecHO, Bee pachkl YeioBeue-
CTBA MOSABWJINCH CPa3y M J1axke ObLIM 00Jiee YUCTHIMH, YeM ceiiuac — BOT eIlé
OllHA 3arajka uyejoBeka... MccieqoBaHusl TeHETUKOB HalllMX THEH gaau
JNPYTrO# MOTPSCAIOIIUIA PE3YJIbTAT — F€eHeTHKA YeJOBEKA Pe3KO OTIMYAEeTCS

8 3mech peub UIET O KEITOM, KpacHOM 1 4€pHOii pacax. JTronu 6ey1oii pacsl KOJIo-
HU3UPOBAIN 3eMIII0 3HAYUTEIILHO paHee, OKOJI0 MUJUIMOHA JICT Ha3al,.

? Tellhard de Chardin. «The Phenomenon Of Man. Originally published in French
as Le Phenomene Humain. Copyright 1955 by Editions du Seull, Paris. Library
of Congress, catalog card number: 59—515.
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OT reHeTHKH KMBOW NMPUPO/bI MIaHeThl 3emiid. IeHeTHYeCKH YeslioBeK BbINa-
JIAeT U3 CHCTeMbI Xu3HH IiaHeTsl. Yenosek sBasercs TEHETUYECKOI
OIIINBKO 3Bomonuy xKu3Hu Ha 3emie, — K TAKOMY BBIBOIY MPULILTH
aMepUKaHCKUE TeHETUKMU.

Jlo cux mop HEMOHSTHBI NMPUUYMHBI UCYE3HOBEHUS JMUHO3aBPOB
B MeJ1oBoii nepuon. [Ibitanuch 00bICHUTH MAaCCOBYIO T'MOEIb 3TUX XKMBOT-
HBIX U OJIEACHEHUEM TIaHEThl, U U3MEHEHUEM COTHEUYHOI aKTUBHOCTHU...
Ho Benpb, TeqHMKOBBIE TIEpUOIbI ObLIN 1 paHbllIe, COJTHEUHAasl aKTUBHOCTh
MEHSsIIaCh TOXE, OHAKO 3TO MTOYEMY-TO He MPUBOAMIIO K BRIMUPAHUIO U -
Ho3aBpoB? Jla, K TOMY ke, B IEPUOJ OJIeeHEHMS TIJIaHEeThl B 9KBAaTOPU-
aJIbHOI 30HE COXPAaHUJIUCHh OTPOMHBIE TIJIOLIAAM, 40 KOTOPBIX JEIHUKU
HUKOIJA He JOXOAWUJIM, HO, TEM HE MeHee, IMHO3aBPhl BHIMEPIU U TaM...
ToJIbKO B HEKOTOPBIX MECTaX ellé U3peaKa BCTPeUYaloTCsl IOTOMKU IUHO-
3aBpOB — B JXKYHIVISIX KOHTO XXMBET CYILLECTBO, MOXUParollee 0ereMoToB,
TaMHCTBEHHbIE TUTAaHThI OOUTAIOT B INIyOMHAX oKeaHa... B cka3kax mpak-
TUYECKHU BCEX HApOIOB MUpa XpaOpble BOMHBI MOOEXKIAIOT IPAKOHOB —
JUHO3aBPOB, U T. 1. ¥ T. M. OcTaHOBUMCS €11I€ HAa OAHOI M3 MHOTOUMCIICH-
HBIX 3arajJioK Hailieii mpeKpacHOIi MIaHeThbl — 3arajke MjieMeHU J0TOHOB.
[TocBsi€HHBIE cTapEeMIIMHBI 9TOTO MJIEMEHU U3 TMOKOJIEHMSI B TIOKOJICHUE
repeaarT CBOMM MOTOMKaM MH(GOPMAaLIMIO O TOM, YTO MX MPEIKH MPUIILIN
Ha 3emumio ¢ 1anékoii 38e31p1 Cupuyc. U cBeneHust, KOTOpbie M3aBHAa Tiepe-
JaBajvch IOTOMKaM 00 3TOi1 3Be3/ie U €€ MIaHEeTHOI CUcTeMe B TOUHOCTH
COBIIAJAIOT ¢ COBPEMEHHBIMM aCTPOHOMUYECKMMU JaHHBIMU. Bompoc:
OTKYJla MOIJIX 3HATh JOTOHBI O PACMOJOXEHUHU 3BE3/, KOTOPHIE MOXKHO YBU-
JI€Th TOJbKO JIUIIIb C TOMOILbIO COBPEMEHHBIX T€JIECKOIOB?..

Tak OTKYIA ke 1 KAKUM OBPA30OM nosiBiuioch YeioBeyecTBo
Ha 3emuie 30—40 Tohicsy Jet Ha3aa? [ToueMy 3a 3TU ThICSIYENETUSI YEJIOBEK
abCoJIIOTHO He u3MeHmIcd 1, Kak nuiiet [Tbep ae IllapaeH, TOJBKO TOY-
HbII paIMOJIOTUYECKUI aHATU3 TTO3BOJISIET OTIMYUTh UCKOoMaeMoro Homo
Sapiens ot HegaBHO yMepuiero? M, 4To eii€ MHTepEeCHO, Y YeloBeKa B Te-
YeHHe Bceil ero JKu3Hu padoTaioT ToJabK0 3—5% HeiipoHoB Mo3ra. CHayva-
Jla TyMaJii, 4TO B aKTMBHOM paboTe Mo3ra ImocjienoBaTejbHO y4acTBYIOT
BCE HEMPOHBI, TOJBKO IO OUepear, HO UCCAeNOBaHUS TTOKA3AIN IPYroe —
OT POXKIEHHsS 10 CMEPTH PA0OTAIOT OXHU U Te Ke 3—5% HeilpoHOB Mo3ra
yenoBeka. Ocraabubie 95—97% aBasiorcsa «3amacoMm». Bo3HUKaeT BOIpoC:
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JUUIS YETO HYKEH YEJOBEKY 3TOT «3arac» U, KAKUM 00pa3oM OH Y HETO Io-
apuics?! U, 410 0COOEHHO MHTEPECHO, HEMPOHBbI, KOTOPbIE BXOMST B 3TU
3—5%, coCTaBIASIOT KOJIMUYECTBO B3aMMOIEHCTBYIOIINX MEXIY CO00it
HEMUpPOHOB, HEOOXOAMMOE /)11 BOBHUKHOBEHMSI pa3ymMa y ux obyiagaTesieit.
IIpu MeHbllIEM YKMCIIe B3aUMOIEHCTBYIOIIMX MEXIY COO0M HEMPOHOB,
He MPOMCXOIUT KAYeCTBEHHOTO M3MEHEeHM s, ¥ pa3yM He nosiBisiercs (cM. [1aBy 3).
ITouemy y yesoBeKa OTKPbITO TOJIHKO HEOOXOAMMOE, 11 BOSHUKHOBEHHUS
pa3ymMa, KOJIMYeCTBO HeiHPOHOB — HH 00JIbIlie, HU MeHbIne? /{151 Toro 4ToOb!
HAMTU OTBET 3TUM 3arajakaM, monpodyeM oOpaTUTHCS K 3BE3aM...

B boabsmiom Kocmoce cyliecTByoT MujuiMapabl BceaeHHBIX, KO-
TOpPBIE CO3J1AI0T PA3JIMUHOr0 MaclluTaba U cocTaBa MPOCTPAHCTBEHHBIE
3aMKHYTbI€ CUCTeMBbI. B 3THX cuctemax — MUIIMApAbl U MUJLIMAPIbI LU -
BUJIM3AlIMii, KOTOPBIE CO31al0T CBOU 00bennHeHUs. BhicOKOpa3BUThIE
LIMBUJIM3A1IUU TIEPEIBUTAIOTCS B IPOCTPAHCTBE HA KOPAOJIsIX HOJIb Mepe-
X0/a, KOTOpbIe CBOPAUYMBAIOT U Pa3BOpavYMBaIOT MPOCTPAHCTBO IO 3adaH-
HoOi1 mporpamMme. DTU KopabJjiy B OCaeIHee BPeMsI JOBOJbHO YaCTO CTAJIU
MOSIBJISIThCS B IMpeeiax COTHEUHOM cucTeMbl M Ha 3emiie. OHU MO3BOJIS-
10T MepeMellaThCs Ha OTPOMHBIE PACCTOSTHUST, HEMBICIIMMBbIC JJISI 3€MJISIH.
Ho, TeM He MeHee, aIbHOCTb MepeMelleHUs] U Y HUX UMeeT CBOI Tpene...
DTOT npeae IMKTYeTCsl XapaKTepUCTUKaMU MaTepUaioB, U3 KOTOPBIX CO-
3/1a10TCsl KOpabu U mpeaeiaMyd BO3MOXHOCTE onepaTopoB.

st 60J1bIIEr0 MOHMMAaHUS MPOOJAEMbI, HY>KHO MOHSATh MPUHLIMIT
nepeMmemeHus u ynpaieHusa HJIO. [IpuHumn ux paboThl OCHOBAH
Ha UCKPUBJIEHUU TIPOCTPAHCTBA, KOTOPOE, TAKXKE BO3HUKAET U B €CTe-
CTBEHHBIX MPUPOAHBIX YcIoBUsIX. JItoOast Mmacca BIusieT Ha MPOCTpPaH-
CTBO, B KOTOpOM OHa HaxoauTcsi. UCKpuBseT MpoCTPaHCTBO 3Be3/a,
B TOM uucJje 1 Haiie CojiHIIe, B pe3yJbraTe 4Yero CBeTOBbIE BOJTHbBI BOJU3U
3BE€3/Ibl MEHSIOT MPSIMOJIMHETHOE IBUXKEHUE Ha KPUBOJUHENHOE, YTO
MO3BOJISIET BUJIETh aCTPOHOMAM TO, YTO HaxoauTcs 3a CoJiHueM. 3BE3-
Ibl Knacca Haiiero CojiHIIa HE3HAYUTEJIbHO UCKPUBJISIOT POCTPAHCTBO
BOKpPYT ce0s1. HeiiTpoHHBIE 3BE31bl, KOTOPbIE UMEIOT MaJIblii 00BEM U OT-
POMHY10 Maccy (3—35 COTHEYHBIX MACC), UCKPUBJISIIOT TPOCTPAHCTBO 3HA-
YUTEIBHO cujibHee. «YépHble AbIpbl», KOTOPbIE UMEIOT 1MaMeTp IMopsiaKa
necstTu kunoMeTpoB U Maccy 8—10 CosHII, UCKPUBJISIIOT TPOCTPAHCTBO
TakK, YTO B 3TOM MeCTe napaJijieJibHble BceeHHbIe COeAUHSIOTCS, U Yepes3
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3TO COeAMHEHMEe MaTepusl U3 Hallleil BceaeHHOI HaUMHAeT rnepeTekaTh
B Mapasjie/ibHYIO...

D10 — B Makpokocmoce. B MukpokocMoce NpouCXOaUT TO XKe
camoe. Anpo Kaxaoro aroMa UCKPUBIISIET MPOCTPAHCTBO BOKPYT ceOds,
HO TOJIbKO B MUKpoMacinTabax, mopstaka 10-5...10-° m. Yem Gonee TsKE-
Jioe siIpo, TeM 00JIbIIe CTeNeHb 3TOro MCKpuBeHus1. Ho mpu aToMmHOM Bece
cBbile 200 aTOMHBIX €AMHMUII, SIAPO CTAHOBUTCSI HEYCTOMUMBBIM M HAUMHAET
pacnagaThcs Ha 00Jiee TPOCThie yeToiuuBbIe sapa. [1oaTomy cyliecTByIOT
paaroakTUBHBIE 371eMeHTHI (cM. [1aBel 1 1 2). OpraHudyeckre COeTMHEeHNS,
OJaromapsi 0co00i CTpYKType MoJieKyJl (YIJepoaHble LIENOYK), 3HAUM -
TEJIbHO UCKPUBJISIIOT TPOCTPAHCTBO HA YPOBHE MUKPOMUPA. DTO MPUBOIUT
K MCYE3HOBEHMIO KaUeCTBEHHOTro 0apbhepa B 00JIACTU TSIKEIBIX OPraHU-
YeCKMX COCAMHEHUI MexXay (prU3UIecKUM 1 3(PUPHBIM YPOBHSIMU Hallleit
TJIAHETHI, UTO B MPUHILIMIIE U SIBJISIETCS KAY€CTBEHHBIM OTJIMUYMEM OpraHu-
YeCKMX COeIMHEHUI aTOMOB OT HEOpraHUYeCcKux coearHeHuii. [Tpu pac-
Maje MPOCThIX COSAMHEHMI, 00pa3ylollre uX MaTepyuu HAUYMHAIOT TiepeTe-
KaTb ¢ (PU3MYECKOro YPOBHS Ha 3(PUPHBI, UTO U TIPUBOAUT K KAUECTBEHHO
HOBOIi OpraHM3aly MaTepuu — K KuBoii Matepun. Ecii B MakpokocMoce
BOKPYT «4€PHBIX IbIP» BOZHMKAET 30Ha MepeTeKaHus MaTepuun U3 Halllei
BceneHHoili B mapaiienabHylo, TO B MUKPOKOCMOCE BOKPYT OOJIbIIMX Opra-
Huueckux mojekya (JIHK, PHK) Bo3HuKaeT 30Ha niepeTeKaHusl MaTepuu
¢ (bu3MUYeCKOro ypoBHSI Hallleii MIaHeThl Ha 3(UPHBIA.

3aKOHbI U MEXaHNU3Mbl 1 B MUKPOKOCMOCE, M1 B MAKPOKOCMOCE €11~
HbI, TOJIbKO UMEIOT CBOM 0coOeHHOCTU. Korna B xone 3BOIIOLMY OpraHu-
YeCKOM XXM3HU BO3HUKIIA KJIETKA, U BEIPAOOTAIUCh MEXaHU3MbI JeJCHUS
KJIeTKM, BO3HHKJIO KAYeCTBEHHOE SIBJIEHHE, KOTOpPOe Hejlb3d HAOMI0IATh
B Makpokocmoce. Ctapasi KJieTKa NpU JeJeHUU TTOJHOCThIO pa3pyliaeTcs
U McYe3aeT, MaTepuu e€ COCTaBJIsIoNIMe, IepeTeKaloT Ha 9(DUPHBIN MIaH
1 co3aai0T Ayouab 3¢gupHoii KaeTku. M TolbKo yepe3 HeKOTOpoe BpeMs
a(pupHBIe KJIETKU HaYMHAIOT cooupaTth pusnueckue Kiaetku. [Ipouecc
JeJICHUSI KJIeTKU ObLJ 3aCHST ¢ MMOMOIIbIO TYHHEJIbHOTO MUKPOCKOTIA,
1 BUCOIUIEHKA 3aUKCUpoBaa, Kak cTapasl KjieTKa MOJHOCThIO Mcye-
3aeT B Ipoliecce AeJeHMs, U Yepe3 HEKOTOPOe BpeMsl HaUMHAIOT TOSIB-
JISITbCSI IB€ HOBBIE KJIETKM — TOUYHbIE KOMUM CcTapoii KieTku. Ha ypoBHe
>KMBOM KJIETKM B IIpoliecce IeJeHUs MPOUCXOAUT MOJHOe NMepeTeKaHue
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BEILIECTBA C OAHOTO YPOBHSI Ha IPYTOii, a 3aTeM — 0OpaTHO. DTO MPOUCXO-
JIUT C KaxKI0M XKMBOM KJIETKOM, KaxKI0Tro XKMBOTO OpTaHU3Ma, MUJIJTMOHBI
U MUJJIMOHBI pas...

[TonaB MexaHU3M NepeTeKaHUsI MaTepuil MeXIy NapauieIbHBIMU
YPOBHSIMU B XOJI¢ eJIeH!s KJIeTKU, HMBUIM3aluu KocMoca HalllIv K104
K pelieHu1o mpo0bJieMbl mepemMenenusi B mpocrpancTse. Korna BO3HUKIN
TEXHOJIOTMHU, MO3BOJISIONINE TEXHUYECKM OCYIIECTBUTh TaKOE MepeTeKa-
HUe, MOSIBUIMCH Kopadau Hob nepexona, T. H. HJIO. Kopa6au Homb ne-
pexona MMEIOT OMOMeTATMYECKYIO CTPYKTYpY. I pyrumMu cioBaMu, COCTO-
ST U3 OTPOMHBIX OpTaHMUYECKUX MOJIEKYJI, moxoxkux Ha MoseKynbl JTHK
n PHK, B KOTOpBIX Ha CBOOOAHBIX CBSI3SIX HAXOMSITCS TSIKEJbIE METAJLIHI.
DTO MO3BOJISIET UCKPUBJISITh MUKPOKOCMOC HE TOJIBKO MEXY MapaJijieb-
HBIMM YPOBHSIMU TIAHETHI, a JaxkKe Ha MaKpOypOBHe MapaieJibHbIX Bee-
JIeHHBIX. Ternepb HY>KHO TOJILKO 3aIlyCTUThb MPOLIECC, MOAOOHbIN AeIeHUIO
KJIETOK U1 yXe 0oJiblliasi Macca MaTepuu NMepeTeyeT u3 onHoi BeceneHHOI
B IPYTYI0, I1I€ 3aKOHbI YK€ COBEPIIEHHO Apyrue. OCTaéTcs TOAbKO 3a0aTh
3ajavy nepereKkaHuss 0OpaTHO He B TOI XKe TOUKe, a B Hy>»kKHOi1 Touke Bce-
JIEHHOM, 1 KOpabJib OKaXXeTCsI B 9TOM TOUKE. YIIpaBJIsIeTCs TaKoi KopabJib
NCH-TOJSIMH, KOTOPbIE CO3AAI0TCA MJIOTAMH KOpa0.isa HOJIb mepexoaa. Yem
JlaJIbllIe PAcCTOSTHUE TIEpeMEIeHUST, TeM 0O0JIbIIash MOLIIHOCTD TTCH-TTOJIS
Heobxonuma st 3Toro. OIUMH NUIOT TAKOW MOIIHOCTHU CO3[1aTh HE MO-
KET, MOATOMY TPeOYeTCsl HECKOJBKO MTUJIOTOB, KOTOPbIE JOJKHBI pab0TaTh
a0COJIIOTHO CUHXPOHHO, M KaX/Iblil JOJKEH 1aTh CBOIO YaCTh MOIIHOCTH
MCU-TIOJISI, HY>KHOIO JJisl mepeMelleHusi. Ecau 4To-To pasnaxkuBaeTcs
B 9TOIi paboTe, KopabJib HOJIb ITEPEX01a MOXKET He BbIMTH U3 MapasLiebHOM
BceneHHoii 1 He MATepPHATM30BATHCA B HYXKHOI TOYKE, YTO MPUBOIUT K aH-
HUTWISILMOHHOMY B3pbIBY KOpaOusi. Takoii B3pbIB HaOIr0fa/ICcs U Ha 3emJie.
3HamMeHUuTHIi TYHTYCCKMIA METeOPUT — KOpadJIb HOJIb Mepexoaa IUBUIN-
3aluu U3 co3Be3nus Jlebenasi, KOTOpbIii HE CMOT BBIMTU U3 MapasuieJIbHOM
BceneHHoit, 1 mpon3011E1 aHHUTWISIIMOHHBIM B3pbIB. 1 UMEHHO MO3TOMY
HU 00JIOMKOB, HU TIPEANOJIaraeéMoro paaiuoakTUBHOIO 3apakeHUsI B 30HE
B3pbIBa TaK U He oOHapyxXuiu. CieayeT OTMETUTh, YTO KUOOPT 3TOro KO-
pabJist CBEN 10 MMHUMYMa TMOCJIEACTBUSI KaTacTpOodbl. DKUMAaX KopadJis
MOKWHYJI €T0 B cracaTeIbHbIX KaIlCyjlax B ceBepHOM 30He 3amaaHoil Cu-
Oupu, OTKyIa IMOTOM MX 3a0paJiv, a Kopabyib Ha aBTOMMWJIOTE MPOAOJIXKAI
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JIETETb e11I€ HEKOTOPOe BpeMsl, IPUUEM, U3MEHSISI TPAeKTOPUIO Ha JEeBSIHO-
CTO rpagycoB, YETO HU OJTHA KOMETA WJIM METEOPUT CAE/IaTh HE CMOIJIU OBL...
Kak e 00bsicHUIM yY€HbIe 3TO siBJeHue?! A o4eHb IPOCTO: B aTMOchepy
3eMJIM BOILIET METEOPUT, KOTOPBI Cropesl B Held, a Ipu CrOpaHUU Ipo-
M30ILIEN TUIa3MEHHBIN B3pbIB... [lomoOHbBIE KaTacTpodbl HE TaK YK pe-
k1 B Kocmoce. M yem Oouibliie paccTosiHUS, Ha KOTOPBIE TOJIKEH TMepe-
MECTUThCS KOpabJyib HOJIb TIepexoaa, TeM O0Jibllle BEPOSITHOCTh TaKOM
katactpodnl. Benb, yem OoJibllee YUCIO MUIOTOB NPUHMUMAIOT Y4acTUe
B CO3JJaHUM HYXXHOI MOIIHOCTHU MCHU-TIOJSI, TEM 0O0JIbIIe BEPOSITHOCTh
MX HErapMOHUYHOMN U HECUMHXPOHHOI paboThl. [ToaTOMY UMCIEHHOCTh
SKUMAaxXa He MOXET ObITb OOJIBIION; MPU CPETHUX PACCTOSIHUSIX, YACIICH-
HOCTb 3KMITaXa — YeThbIpe MUJIOTa, MPU JaJTbHUX PACCTOSIHUSIX — IIECTh.
B nocnenHem cityyae BeposITHOCTh KaTacTpodbl camast Oosbiuast. Takum
o0pa3oM, AadbHOCTbh MPOHUKHOBEHMS B ITyOuHbI KocMoca Kaxmoii Bbl-
COKOpPa3BUTON LIMBUJIM3ALIMEN onpeaesieTcs MpeaeaoM IMMPOYHOCTU KO-
pabJieit HoJIb Mepexoaa U MOILIIHOCTBIO MICU-TTOJISI, KOTOPOE MOXKET CO3/1aTh
pa3yMHOE€ CYILIECTBO 3TO HMBMIM3aUuK. K coXaleHUIO U TO, U IPYroe
WMeEeT Npeaesibl. OTO TOPMO3UT pa3BUTHE BCeX LIMBUIM3aLuii B KocMoce.

Hepapxu 60Jb110r0 00beAUHEHUS «O€IbIX» LIMBUIN3ALIMI, B KO-
TOpPOE BXOAUT MHOTO MUJIJIMAPAOB LIMBUIM3ALUIA, PN MOTBITATHCS
HaWTHU BBIXOI U3 3TOTO TYIHMKA... JIto0ast TeXHMKAa UMEET CBOM «ITOTOJIOK»,
MO3TOMY OBLIO pelIeHO UCKyccTBeHHO co3nath HoBoe Pazymuoe CymecTBo
MYTEM CJMSIHUS KAYECTB PA3HbIX, HO TeHeTHYECKH COBMECTHMBIX HMBHIM3AIIMIA.
Hecxkonbko nmnaneT (neBsath) noarotosuin 1 DKCITEPUMEHTA (1ano
OTMETUTD, UTO OBLIM BHIOPAHbI TJIAHETHI, KOTOPHIE, MO TEM WJIM UHBIM MPU-
YMHaM, HaXOIUJIUCh HAa TpaHu ruoenn.) OaHa U3 Takux IJIaHEeT — IJIAHEeTa
3emasa. MckyccTBEHHO YCKOPSISl M YIIpaBJIsisl pa3BUTHEM XKM3HU Ha IIaHe-
Te, ObLJIa CO3/IaHA IKOJOrHYECKass CHCTeMa HYKHOro THIA (O BO3MOXHOCTHU
€CTECTBEHHOM 1 UCKYCCTBEHHOM, YIPABISIEMOM 3BOTIOLMUN 3KOJIOTUYE-
CKOIi cCTeMbI TOBOpUIIOCH B [71aBe 4). 3aTeM BUI, KOTOPbIM 3aHUMAaJT HYX-
HYI0 3KOJIOTMYECKYIO0 HUIY, ObLI 0CIa0JIEeH C MOMOILbIO «I€HETUYECKUX
060MO» M BBIMED 3a OYEHb KOPOTKUIA CpoK. OCBOOOXKAEHHAS KOJI0TUYECKAasT
Hullla ObL1a 3acenena, npuMepHo, 30—40 ThICSY JieT HA3a TYMAHOUIHbIMH
CYIIECTBAMH, KOTOpbIE M033Ke CTa M Ha3bIBaTh cedss Homo Sapiens. I1pu aTom
Ha IJIaHeTY MoMNaJu MPeACTaBUTE N pa3HbIX IMBUINU3ALIMIA, KOTOPbIE ObUIN
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reHeTHYeCKH COBMECTHMBIMHI 11 MOLJIH JaTh CMEIIAHHOE MOTOMCTBO, KOTOpOe
coeauHsIo Obl B ce0e KauyecTBa cBOMX poaureeii. Ho naxe npu coBMecTu-
MOI1 TeHeTHKe 00pa30BaIMCh TPH IPYNIbl TYMAHOMIOB PA3HBIX IUBHIN3ALIIA,
KOTOpbI€ ObLIM OJIM3KHU MO FreHeTUKE MEXAY CO00ii. DTU rpyIIibl MOCTY-
>KUJIV OCHOBOIA 111 pa3HbIX pac 3emiin — 0enoii, xkeénroii u yépHoi. Kaxxapiit
TUII pac 3acessiicd B T€ pailoHbl 3eMJIU, T KJIMMAT OblI MAaKCUMAaJIbHO
MPUOIVKEHHBIM K POIHOMY JJIsI ObICTPOI amanTallMi B HOBBIX YCJIOBUSIX.
CrenyeT OTMETUTD €11I€ U TO, UTO BCe HUBUIM3AIMHI YIACTBOBAJIM B 3TOM IKC-
nepuMeHTe J00POBOJIbHO, BCe T'YMAHOMIbI IIIM HA 3TO CO3HATENbHO. Tak Kak
MPUHLIMIIOM y4acTHUs B 3KCIEPUMEHTE ObLIO YCIOBUE FeHETUUECKOi Co-
BMECTUMOCTHU U HAJIMYME Pa3HbIX CBOMCTB U KAa4eCTB, TO B OKCIIEPUMEH -
T€ MPUHSIM y4yacTue LIMBUIU3ALMU pa3HbIX YPOBHEM pa3Butus. s co-
eIVMHEHUS B OIHOM MHIMBUIAYYME€ MHOTMX KAa4eCTB M CBOICTB, HEOOX0AUMO
HHTEHCHBHOE CMellleHHe reHeTHKH. 11 4TOObI 3TO CTaJIo BOBMOXHBIM, BCEM
yuyactByomum B 3kcnepumente SAKPBIJIM MO3TI' u ocTaBu/in aKTUBHO
PadoTAIOIUMI MUHUMAJIbHOE YHCJI0 HEHiPOHOB, KOTOPOE MOIJIO 00€eCeYnTh
JmMib npo0sieck pasyma y ux ooanarens. Bor nouemy Homo Sapiens nmeer
TOJBKO 3—5% aKTHBHO Pa0OTAIOLIMX HEPOHOB, OCTAJILHBIC K€ MOTYT OBITh
OTKPBITHI TOJIBKO MPU 3BOJIOIMOHHOM pa3BuTUM YeaoBeuecTBa B LIEJIOM
WJIK YeJIOBeKa B YaCTHOCTH. Bce yuacTByrolye B 9KCepMMeHTE ObLTU BO3-
BpallleHbl 9BOJIIOLIMOHHO AAJIEKO Ha3aJl K COCTOSIHUIO TUKOCTU. B Takux yc-
JIOBUSIX 00pa30BaIMCh IIJIEMeHa, KOTOpble Hamaaalu ApYT Ha Ipyra, yHU4-
TOXAJIX MY>KUYMH, a XEHIIWH Opajiu B >KEHbBI WIM AeaIy U3 HUX HAJTOXHMII,
Poxpanuck netn ¢ 00beIMHEHHBIMU KadyecTBaMU. Bcé mipuiiio B OypHoe
nBrkeHue... Crnadble TieMeHa paCTBOPSLIMCH B CUJIBHBIX, CUJIBHBIE PACTBO-
PSUTUCH B CUJIBHEMIIMX U T. 1. U T. 0.

DBOMIIOLMOHHOE KOJIECO TIPUILLIO B IBUKEHUE U HE OCTAHOBWJIOCH
1o cux 1nop. Te, KTo ero 3amycTui, TOCTOSIHHO HaOII01aI1 3a €ro IBUXKe-
HUEM U He JOMyCKau, YTOObl OHO OCTAHOBWJIOCH WU 3aMeIIUI0Ch. YacTo
TaKoe BMEIIaTeIbCTBO ObLIO HEBUIMMbBIM, HO B HEKOTOPBIX CJIydasix OHO
ObLIO 1 aKTUBHBIM. B 3TuX ciyyasx Ha 3emiie 1efiCTBOBaIM CrieliMaIbHbIe
IPYIINbI, KOTOPHIE AaBajy HY>)KHbIE B TOT MOMEHT 3HaHUS JJIS1 pa3BUTHS.
ITpumepom Takoro aKkTUBHOTO BMEIIATE/ILCTBA U BIUSIHUSI MOXET CITY>KUTh
rpeueckas mucdosorusi, B KOTopoii xkuresu /[pesneii Ipenun rymanounam,
HEKOTOpOe BpeMs JKHUBIIUM CPeI HUX, JaJId CBOM HMEHA U C/IeJaId U3 HUX
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boroB. BcnomHuTe rpeueckyto jiereHay o [Ipometee, qaBiieM JitoasiM OTOHb
1 HAYyYMBIIUM MOJIb30BaThcsl UM. 3eBc, AduHa, JIlnaHa, I'esa, AnojuioH
u apyrue boru npeBHUX rpeKOB JaBaju JIOASIM 3HAHUS U3 CaMbIX Pa3HbIX
otpacieii. [To3xe ApeBHME IPeKU CTAJIM JaXKe Ha3bIBaTh KaXKA0Iro U3 HUX
MOKPOBUTEIEM KaKOTO-TO OTAEIbLHOIO BUAA JeSITeTbHOCTU. YTO 0cOOeH-
HO MHTEPECHO B MU(OJIOTUM APEBHUX TPEKOB — 3TO YIIOMUHAHUE O rope
OnumI, Ha KOTopoii kuii boru, 1 Kyaa He MOr IONacTh NPOCTOil CMEPTHBDIIA.
TosibKO reposiM 1 moryooraM mo3BoJisIoCh MOAHIThCS HA Onumil. boru
ObUIM OecCMePTHBIMHM M BEYHO MOJIOIBIMH, HO B X Cep/liax MpoOyxaaaach
JII0OOBb K CMEPTHBIM XKEHILMHAM 1 My>XXUMHAM, U OT 3TOM JIIOOBU poxkIa-
JIUCh I€TU, KOTOpbIE yKe ObLIM cMepTHhIMU. He mpaBaa iu, oueHb J11000-
nbeITHast MUdosorus?! B tereHnax u mpegaHusIX MHOTUX HApOAOB YIIOMUHA-
10TCs boru, Kotopheie CIyCTUIMCh C Heb0a Ha OTHEHHBIX KOJIECHULIAX U AAJIU
JIIOJSIM 3HAHUS, 3aKOHBI XKM3HU. [11eMeHa aliTeKoB 1 Maiis MOKJIOHSUIUCH
bory, xoTopslit ciycTuicst ¢ Heba, nuMesa 0elyro KoXy U rojiyonie riasa.
3HaHMSs1, KOTOPbIE ObLIN Y 9TUX MHAECUCKUX TIJIEMEH, 10 CUX TTOP YAUBISIOT
YUEHBIX: VX KaJieHJapb ObLI Topa3go TOYHEe eBPOIEiCKOro, OHM paccum-
THIBAJIU ABVKEHME 3BE3]1 U TUIAHET, JeJajiv TperaHal1io yepera u MHOToe,
MHoroe apyroe. K coxxajieHn1o, 00JbIIMHCTBO KHAT ¢ 9THUMH 3HAHUSMH ObLIO
YHHYTOKEHO MHKBU3HUIMEH, KOTOpasi TOsSIBUJIach B AMepUKe BMECTe ¢ KOH-
kuctagmopamu. [TpuurHa moGeabl TOpCTKU KOHKUCTAIOPOB HaJl MUJLJTMOH -
HbIMU apMUSIMU MECTHBIX TIJIEMEH 3aKJTI04aIach elI€ U B TOM, UTO MHIEUIIbI
JyMaJIi — BEpHYJIMCh boru ¢ 6eoit Koxei 1 rojiyobIMU I1a3amMu, YTOObI
MokapaTth Ux 3a rpexu. ToJIbKO TO3TOMY OHU CIaBaMCh MOYTH O€3 COIpo-
TUBJIEHUS... Bblu elé u apyrue BMelaTe/IbcTBa, KOraa ¢ JIIbMU BCTY-
MaJIv B TeJIeNaTUYECKUI KOHTAKT U MOCPEACTBOM €ro nepenaBajiyi 3HaHus.
B aTux ciayyasix noau co3gaBaiu KyiabT, B KoTopoM bor ObL1 Gecrenecen
U BceBenyil. MIHTepecHO TO, 4TO TaM, TAE TEIECHO WM OeCTEIECHO ITOSIB-
Jsuicst bor wnam boru, BO3HUKIIM 0Yard ApeBHUX HUBUIM3aLMiA (0ojee 1moa-
pOOHO 00 3TUX ABJIEHUSX CM. KHUTY «boru snema», Bunbsama bpamieii'?).

19 William Bramley, «The Gods Of Eden», Copyright 1989,1990 revised June
1990 ISBN 0—940291—00-2. Library of Congress, Cataloging Publication Data:
D24.5.B73 1989 909 89—1148.
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IMouemy ke, BCE-TaKu TTOCIe 3aKphITUS Mo3ra Ha 95—97% B Hauaje 3KcIie-
PUMEHTA, B IaJIbHEHIIIEM MPOUCXOIUIIO 3pUMOe U He3pUMOe BMeIaTe/IbCTBO
B X0/ KCiepuMeHTa?..

Bo-nepsBbix, ObLIM CIy4an BMeIIATEIbCTBA APYTUX HUBUIU3ALUIA,
KOTOpbI€e, 110 TeM W UHbIM NPUYMHAM, He 3HAJIM 00 KCIepUMeHTe WK KOT/ia
HX Kopao.u Tepned KatacTpodsl B npeneaax 3emiu.

Bo-BTOpBIX, 3TO /I€/1AI0Ch N0 MPOrpaMMe CaMOro SKCIepuMEeHTa,
4TOOBI YCKOPUTH Npouecc pa3sutTus nupuiansamuu 3emum. Ha 3emie ectb
NnocTosiHHAsA 0a3a TeX, KTO HAYaJl 9KCepUMEHT Ha Haulell ruiaHete. OHa Ha-
XOIUTCS B TPYAHOAOCTYNHBIX paiioHax Tubeta. Jlronu naau el Ha3BaHue
HTAMBAUJIA. UHTepecHo To, uto B Illambany HukTo, Kpome ITocBSIImEHHbIX,
NoNacTh He MOXKeT: Mepe/l JIAbMU BO3HUKAET MTPO3payHasi CTeHa yrpyrast
U TIJIOTHAs, KOTOpas He JaéT BO3MOXHOCTHU IBUTAThCs Aaiblie. B Haille
BpeMsi TaM [JIOXHYT JBUTATENIU 1 JIt0Oasi COBpeMEHHasl TEXHUKA He B CUJIax
Tyna MPOHUKHYTh. [IpocnexuBaercs aHanorus ¢ ropoit Oaumin, riae nepes
MPOCTBIMU CMEPTHBIMU BO3HUKAJIa HE3pUMasi CTeHa...

B-TpeTbux, BMEIIATEbCTBO U MTOMOILb OCYILIECTBIISIIUCH CJIENYIO-
UM 00pa3oM — BbICOKAsi KOCMUUYECKas CYIIIHOCTb MPUXOAUIA B BEPXHUE
MEHTaJIbHbIE YPOBHU 3eMJIM U BOILJIONIATACh Ha TIJIaHeTe. Y 3eMJISIH POXK-
JaJics pe0éHOK ¢ KOCMHYECKO# CYIHOCTBIO, KOTOPBI pOC U BOCITUTHIBAICS
cpenu 3eMJisiH. Yepes HeKOTOpoe BpeMsl, KOT/ia ero CylIIHOCTb MPOXOaAuia
TMEepBbIi 3Ta CBOETo pa3BUTUS, CHUMATIUCh Oapbepbl, U 9TOT YETOBEK yKe
MOT YBUJETh CBOM MPOIILIbI€ BOIUIOIIEHUS, MOHATh, KTO OH, OTKYJIa OH
MPUIIEN, 3a4€M OH BOILIOTUJICS Ha 3emiie. U TOIbKO MOJTHOCTBIO OCO3HAB
CBOE mpenHa3HAYEHHE OH HAYMHAJ JeicTBOBaTh. [IpriMepoM 3TOMYy MOTYT
cayxutb bynna, Kpumna, Xpucroc, kotTopsie caenanyu HeMao 1ist Yemno-
BEUYECTBA, HO, K COXAJIEHUIO, OCTAIMCh HEMTOHSIThIMU, a X YYEHUS B 1aJlb-
HelileM ObLTU CUJIBHO MCKaXEHbI JIIoAbMU. ECTh HECKOJIbKO BApUAHTOB
BOIUIOILIEHUS] KOCMUYECKHUX CYIIIHOCTEN Ha 3emiie:

a) NPy BOILIOMIEHUH CYHIHOCTH MOJHOCTbI0 3aKPBIBAIOTCS MAMATh
U 3HaHus. YesnoBek mocse poxXaeHUs ele He 3HaeT, OTKYyIa U 3a4eM Mpu-
111714 €ro CYIIHOCTh, U TOJIbKO KOTAa OH JIOCTUTAeT ONMPeaeJ€HHOTO YPOB-
H$1 pa3BUTUSI, BBIXOAUT Ha TeJIENaTUUeCKUil KOHTAKT C TTOCIABIIUMU €TO0.
TosbKo TOrIa 3TOT Ye0BEK MOJTHOCThIO OCO3HAET CBOIO MUCCUIO Ha 3eMJie;
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0) C camMoro HaYaJ1a BOJIIOLMH BOIIOTHBILEHCS CYIIIHOCTH, MOCJIABIINE
eé, B KpuTHYEeCKHe MOMEHTBI PA3BUTHS BCTYNAIOT B TeJleNaTHYECKHii KOHTAKT
U He JIONMYCKAIOT OTKJIOHEHHUS OT HY2KHOTO HANPABJICHUS B Pa3BUTHM;

B) BOIUIOTHBLIASICS CYIIIHOCTD C MEPBOTO JIHSI CBOET0 BOIIOUIEHHS 3HA-
€T, OTKY/Ia M 3a4eM OHA NMPHIILIA /i BOIJIONIEHUs HA 3emJie.

B-ueTBépThiX, B KOCMOCE CylIeCTBYIOT HMBUJIM3ALMU C pa3HOM
WJIEOJIOTUEN, CYILIECTBYIOT pa3Hble 00bEAMHEHUS LIMBUIU3ALIUI TTO 9TOMY
MPUHLIMIY. YCIOBHO MOXHO Pa3IeanuTh LIMBUIM3ALMU HA TPU TPYIIbI —
Oexnlie, cepbie U YépHble. BEJIBIE nuBuan3zanuu npuaepKuBaoTcs Ko-
nekca KOCMUNYECKUX 3AKOHOB, ocHOBHBIE MOJI0KEHHSI KOTOPbIX
cienywmue:

a) Kaxjasl [IMBUIM3allUsl BIIPABe BbIOMPATH CBOM MyTh IBOJIIOIMOH-
HOTO Pa3BUTHS, KAKOI Obl 3TOT MyTh He ObLI;

0) OoJiee pa3BUTAS] MBUIM3AIMS MOKET OKa3aTh MOMOIIb JIUIIb B CJIy-
yae, KOrJa MeHee pa3BUTasl HIUBUIM3ALMsI OOPATUTCS 32 ATOI MTOMOIIIBIO;

B) 00Jiee pa3BUTAS IMBUIM3AIMS HE MOKET YHUYTOKATD JIIOOYIO KU3Hb,
JTaXe HEPA3yMHYIO Ha JPYTUX IUTAHETaX, pPOOOTU3UPOBATh U MPUMEHSITh ICU-
OpPYXU€ U IPYTUe BUIbI OPYKKSI TPOTUB MEHEE PA3BUTHIX LIMBUIU3ALIMIA;

r) 0oJiee pa3BUTAas IMBWIM3AIMS He UMeeT MPaBa NPUMEHSThH JII00ble
Mepbl, KpoMe NpeaynpenuTeNIbHbIX, K OTAEIbHBIM MPEICTaBUTENSIM MEHEe
Pa3BUTHIX LIMBUJIN3ALUINA;

1) HACWJIME HAJl IPEACTABUTEISIMM MEHee PA3BUTOM IIMBUIM3ALUM 10~
MYCKAEeTCA TOJBKO B CJIyYae JeMCTBUI ITUX NIPeICTABUTENIeil, KOTOPbIE MOTYT
npuBecTu K oM Katactpogam. [TpuMeHsiemoe HacuIve AOJKHO ObITh
MMWHUMAaJIbHbIM;

€) 3anpelnaercs U Kapaercs paCKpyYMBaHUEM CYLIIHOCTH JI0 HYJIs, PHU-
MeHeHHe rojiorpaduyeckoro Kamyduiszka 1 00MaHa;

3) J1000i MBUIM3AIMH 3anpeniaeTcsl IPOBOAUTh IKCIEPUMEHTHI,
pe3yibTaThl KOTOPbIX, MPSIMO MJIM KOCBEHHO, MOTYT HETraTUBHO MOBJIUATH
Ha Ipyrue UMBWIM3aLUK, 0€3 COIIACHS ITUX MBUIIN3AIIHIA;

K) 0osiee pa3BUTO# IIMBUIM3ALMH 3aNPEIIAETCS MepeNaBaTh CBOM 3HA-
HUS1 MeHee PA3BUTOM IIMBUIM3ALNM, €CJIM ITH 3HAHUS MOTYT ObITh HCIO/Ib30-
BaHbI BO 3J10;

K) KaX/aasi [MBUIM3AIMS MMeeT MPaBo BXOIUTh B 00beJMHEeHHE IUBH-
JM3aUUii WK Pa3BUBATHCS OTAEIbHO.
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DTO Te OCHOBHBIE TTOJIOXEHHUS, KOTOPBIX pUaepKUBaioTcs benbie
LIMBUJIU3ALIUN.

CepbIMH IUBUIM3ANMAMH SABJISIOTCA T€, KOTOPbIE CYMTAIOT JJIs ce0s
BO3MOKHBIM HE BBINOJIHATb OHO-/IBA MpaBuJia U3 3akoHoB benoro Kocmoca
(KpoMe HapylieHHus1 3aKOHOB B, €, 3, K). YépHble HUBUIM3AIMMA He TIpUIep-
JKMBAIOTCA HUKAKUX MPaBHJI, NPU3HAIOT 3aKOH CHJIBI U TOTOBBI IPUMEHUTD
JIIo0Oble CpeaCcTBa U NEHCTBUS AJIs1 PEllIeHUs] CBOMX 3aMbICJIOB U 3aay...
DKcrnepruMeHT Ha 3emJie ObLT ceaH O4eHb O0IbIIMM 00bearHeHEM be-
JIbIX HuBUIM3aLuii. B xone pa3sutust YeaoBeuecTBa CylleCTBOBAIN 9BO-
JIIOLIMOHHBIE (Pa3bl, KOraa YeépHbie MMBUIN3ANUM MBITAJIUCH BHEIPUTHCS
B X0/ 9KCIIEPMMEHTA 1 MPeodpa3oBaTh UBUIM3AIMIO 3eMJIH 110 YEPHOMY THITY.
OO0 3TOM 60J1ee MOAPOOHO HEMHOTO MO3XKE...

XoTenoch Obl OTMETUTH TAKKE M HaIM4ue B UCTopuu YenoBeuecTBa
(baxkTOB, KOrga Kopadau ApyruxX HUBUIM3ALMIA TepIiean OeACTBUS, U UX
SKUMNAaXU BBIHYXKIEHHO OCTaBaJMCh XKUTEISIMU 3eMJIU U CMEIIMBAIUCh
C TEMM, KTO ObLT IIOTOMKAMM TI€PBBIX MOCENEHIIEB MIaHeThl... OcCOOeHHO
uHTepecHbl ucTopuu Kutast u Erunra... CoiHeuHasi cucteMa paHbliie uMe-
JIa IeCATYIO IUIaHeTy, uMsl KoTopoii — MasTtoH. B pesynbraTe KaTacTpodbl
CUJIbI TPABUTALIMU PAa30PBaJIM ATy IUIAHETY Ha YacTH (€€ OCKOJIKU CO3Aal0T
ceiiyac nosic aCTeporI0B COJTHEUHOM cuctembl). Kakoii-To yactu (pasToH-
1IeB yIaJIOCh CMACTUCh HA KOCMUYECKUX Kopabiisix. B mouckax rnmoaxonsi-
LLIeH MIaHeThl, YacTh KopabJieli ocTaHOBUJIACh Ha 3eMJie, a MPpUObIBILINE
Ha HUX (pa3TOHILILI 000CHOBAJIMCH HA «TOJIy0OIi» IJIaHEeTe HaBCErIa — Tak
nosiBuiiack Ha 3emiie JIpesusia LHlusummsamus Kuras. ..

Opo6uta ninaHeTsl PasToH ObL1a Mexay KOnutepom u Mapcowm.
ITnanera Mapc nMmesna cBOO IMBWIM3ALIMIO, KOTOpas Hayajaa KOCMUYECKUiA
aTtan cBoeii aBotolu. Karactpoda dastoHa npusesa K Tomy, uTo Mapc
notepsii cBoro atMocdepy. Hebonbinas rpynmna xxuteiaeit Mapca ycrena
CIaCTUCh HA KOCMUYECKOM KOpabJjie, KOTOPhIi CMOT I0JeTeTh 10 3eMJIU
u onycTtuiics Ha oepery peku Hui. [1punereBmine mapcuane (He UMEB-
1LIKM€e 3aKPBITUS MaMSITU U ObIBILIME JOBOJIBHO BHICOKOTO YPOBHSI Pa3BUTHSI)
MOKOPUJIM MECTHbIE TJIEMeHa, MCIOJb3ysl CBOM 3HAHUSI U BO3MOXXHOCTH.
Ho, x coxanenuto, 1jisi MapcuaH, raHeTa 3eMJIsl Oblla aieKBaTHA HEOOU -
TaeMOMY OCTPOBY JIJIsl MOTEPIIeBIINX KopabekpyieHue. OHU 0Ka3aJuCh
OTOPBAHHBLIMU OT CBOEI pa3BUTOI TexHOJOrMu. CoXpaHUBILIMECS 3HAHUS
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He OBLJIO BO3MOXHOCTH TEXHUUYECKU Peain30BaTh, TaK KaK 3eMJISTHE €11
HE UMeEJIU CBOEI pa3BUTOM TexHojioruu. [locTteneHHO MapcruaHe HavYaIu
CMEIIMBAThCI C MECTHBIMM TVIEMEHAMM, UTO JTAJI0 Ha4Yaja0 00pa30BaHUIO
MOIIIHOM LMBUAM3aLMKU Erunra, Kotopasi mOTOM J0JTO MpOoLBETaIa B HU-
30Bbsx Huna. MapcuaHamu Obl1a co3aaHa XECTKas KacToBasi CUCTeMa,
B KOTOPOIi 3HaHUsI, IpUHECEHHBIE ¢ Mapca, repenaBajiMch IO HACIEACTBY
TOJIbKO BHYTPU KacThl 3kKpelioB 1 ceMbu PapaoHa. Tak 13 rnokoysieHus B MO-
KOJIEHUE, «ITOCBSILIEHHBIE» B 3TU 3HAHUSI ObUIM 001a1aTeISIMU KOJIOCCATb-
HEWIIMX BO3MOXHOCTEN. 2KpelLibl, HalTlpyuMep, UCNOJIb30BAJM NICH-0PYXKHUe
JUTSL yAep>KaHWs B MIOJTHOM MOCIYIIaHUKW MOKOPEHHBIE TIEMEHA, a TaK-
K€ OHM 3HaAJIM U MCHO/Ib30BAJIM T€HeTHKY U T. 1. U T.11.!! UTo mHTepecHO —
mupavupi M cpuHkcenl Ha 3emiie (B Erunte) m mupamuasl u cunke na Mapce,
KOTOpPbIE OOHAPYXUIU U choTOorpadprpoBaav 3eMHbIE CITYTHUKU, MOXO0KH
MeXay co00#, KaKk OM3Helbl. .. /1o CHX ITop HEMOHSITHO, KaK IPeBHUE erUIl-
TSIHE CMOIJIM MTOCTPOUTD 3TU MUpaMuabl. ICIIOb3yss COBpEMEHHYIO TEXHM -
Ky 3TO clieJlaTh HEBO3MOXHO. KakuM e 00pa3oM, OHM CMOIJIM TOCTPOUTH
Takue TuranThl?! [1puuémM, 610KM mupaMu MTOJOTHAHbBI APYT K IPYTY TakK,
YTO MEXY HUMU HEBO3MOXHO BBECTH JIaXe JIE3BHUE HOXKA...

Jpyroit MHTEpECHBII (haKT — B LIEHTPE MMOCTPOECHHBIX MUPAMU/L €CTh
00J1aCTh, I1ie BpeMs NPAKTHYECKH OCTAHABJIMBAETCSA, a €CJIM TOBOPUTH TOY-
HEe, OCTAHABJIMBAIOTCS NMPOIECCHl U3MEHEHHUSI MATEPUH (3TO MOATBEPXKIAIOT
SKCIIEPUMEHTHI MOCIEAHMX JieT). KiieTKr MyMuii, TOMeIlEHHbIE B LIEHTPE
MMpaMUAbI, COXPAHSIOT 3JIEMEHTHI XKU3HU. 2Kpelibl ErunTa 3Haau 3aKoHbI
BJMSIHUS (popmMbl HA pocTpaHcTBO. He mpaBsna v, HEIU10Xo ISl IPEBHUX
erunTsIH?!. DaeMeHTbl 3HaHUM XpeLoB B JajbHelleM ctanu yHaaMeH-
TOM /151 IEPBOMACOHOB, 2 HEKOTOPbIE TIPUMEHSIOTCS UX MOCIeA0BATENSIMU
Y B HaIlIM THUA. MBI e1ig BepHEéMes K IMBUIM3auuu Erurnra, a ceifuac pac-
CMOTPHUM BTallbl 9BOJIIOLIMU 36MHOM LIMBUJIU3ALIMM.

I TTosnHee, moce MpoBepKU 3Toi MH(MOPMALIUKI, MHE CTAJIO0 U3BECTHO, YTO LIUBU-
Jm3anys Ha Mapce Oblia co3naHa TeMU 3Ke, KTO co3a LIMBUIM3alrio 1 Ha Mu-
rapa-3emie 6osee 600 ThICSY JIET TOMY Ha3al U LEHTP STON LUMBUIU3ALUNA B COJI-
HEeYHOoM cucTemMe ObLT UMeHHO Ha Muarapna-3emie! Tak uro nupamuiabl Ha Mapce
(M He TOJIBKO) CTPOMJIM HAlllM Jaj€Kue TPeaKu, KOTOpble ObUIM MepeceeHIaMu
¢ npyrux 3Bé3n. I[logpobHee 06 3ToM ynTaiiTe B aBax 13, 2-ro ToMa Moeif KHUTH
«3epKaio MO TyIn».

234



Thasa 7. Deoaroyuonnas ucmopus Yesoseuecmesa

DBOJIIOLIMOHHOE pa3BUTUE KaXIOT0 YeJJOBEKa UAET MOCIea0Ba-
tenabHO. [lociie poxxaeHrs HaUMHAeT aKTUBHO pa3BUBaThCs AGupHOE TeO.
Korna oHO 3BOMIOLIMOHHO BBIXOIUT Ha ONPEAeTIEHHBINA YPOBEHD (Y KaXKI10T0O
YyeJI0BEKa OH CBOIT), HAUMHAET aKTMBHO Pa3BMBAThCS aCTPAJIbHOE, A 3aTEM
Y MeHTaJIbHOe TeJ0. /{151 KaXk10ro aTana 3BOJIIOLUN CYIIHOCTU MOTYT CYy-
I1IECTBOBATh, KaK OJIaronpusITHbIC, TaK XU HEOJIArONpPUSITHBIE YCIOBUS. DTU
YCJI0BUS 3aBUCST OT CJIEIYIOIIETO:

a) OT KayecTBa U KOJMYECTBA MOTOKOB, B KOTOphIE nmomnagaet CojiHey-
Hasl cucTeMa (B TOM umciie U 3emJis), IIPU CBOEM ABUKEHUM BOKPYT LIEHTpa
Haei I'amakTuku;

0) oT reorpauuecKoro noJoKeH1sA MeCTa PoKJIEHHS U MecCTa, Iie
MPOMCXOIUT Pa3BUTHE YeJ0BEKA, TAaK KaK MOBEPXHOCTD IJIAHEThI IIPOHU3BI-
BaeTCs HEOAHOPOMIHBIMHU I10 KAYECTBY U KOJIMYECTBY MOTOKAMM SHEPTUMU.
CyuiecTByloT 99 30H, e MOBEPXHOCTh MPOHU3BIBAIOT CTYCTKHU BXOAAMIEH
aHeprum 1 99 30H, I CryCTKU SHEPIUU BbIXOAAT U3 MOBEPXHOCTH 3eMJIH.
DTH 30HbI CO31AIOT IHEPreTHYECKHUe y3Jbl HAIEH IIAHEThI, MOJI0XKUTEIbHbIE
U OTPULIATEIbHbIE;

B) OT YPOBHS 3BOJIIOIMOHHOIO PA3BUTHSA CYIIHOCTH YeJIOBEKA;

r) OT KOJIMYECTBA U Ka4eCTBA BIMTAHHOI MO3rom 4ejioBeKa HH(Op-
Malyu.

Kak cyiiecTByloT aTarbl pa3BUTHS YeJIOBEKa, TAKXKE CYIIECTBYIOT
W BTanbl pa3BUTUS HUBUIM3ALNU B 1IeJIoM. CyllleCTBYyeT BHYTPEHHUI (MJ1a-
JIEHYECKMIA) ATall pa3BUTUS LIMBUIM3AaLUMU 1M BHEIIHUA (KocMuueckuii).
3eMHas HIMBUJIN3ALMST HAXOAUTCS HAa IEPBOM, MJIaIEHYECKOM 3TaIle CBOETO
pa3BUTHSA. DTOT 3TAIl UMEET TPU (Pa3bl CBOETO Pa3BUTUSI:

a) Korna moTtoku 3Hepruu KocMoca, nmpoHu3bIBaoIe 3eMIIlo,
MaKCHUMaJIbHO O1IaronpusaTHbI 15 pa3Butus 3¢upHbix Tea (3pa Kosepora)
(cMm. Puc. 103);

0) xkorna moroku 3Hepruu Kocmoca, npoHusbiBaonre 3emMilo,
MaKCUMaJIbHO OJIAarONpUATHBI ISl PA3BUTHS aCTPAJbHBIX Tell (3pa Pbio —
«Dpa JIpsiBoaa») (cM. Puc. 104);

B) Korzna moToku 3Hepruu Kocmoca, nmpoHu3biBawle 3eMilo,
MaKCHMaJIbHO 0JaronpuATHBI A8 Pa3BUTHSA MEPBBIX MEHTAJbHBIX TeJl
(3pa Bonoaesn) (cm. Puc. 105).
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Puc. 103
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ITocne 3aBepuieHUs 3TUX TPEX FTANOB SBOJIOLIMU, LIMBUIU3ALIUS
BeIXOAUT Ha KocMuyeckuii (BHEIIHMIA) 3TN 3BOJIOIMH, KOTOPBIIA XapaKTe-
PEH TeM, YTO HUBUJIM3AIMS HA ITOM 3Tale He MOXKeT ObITh pOOOTU3MPOBAHA
u ynpasiasiema. [1oaToMy Bce MOMNBITKY 3aXBaTUTh U pOOOTU3UPOBATD JIIO-
Oy10 LIMBWJIM3ALIMIO, B TOM YKCJIE U 3€MHYIO, OCYIIECTBIISIIOTCS BO BpeMsI
nepBoro (BHyTpeHHero) atana pa3Butus uuBuiausauuy. Haubosaee 6maro-
NpUsTHOE BpeMs il POOOTH3AIMKM — 3TO BPeMsi, KOrJla acTpajibHOe Tejlo
HAYMHAET aKTUBHO pa3BuBaThcs (3pa Puid — «/IpsBoaa»). B aTOT nepuon
acTpajibHbIE TeJla MAKCUMAJIbHO HEYCTOMYMBBI, M MX JIETKO 320J0KHPOBATD
U C03JaTh CTPYKTYPbl 0MOPOOOTOB (CM. MpeAbIaAYIIYIO 1aBy). UMeHHO
B 9py Pbi6 3eMHas (rubpumHas) LMBUIM3ALKS MOABEPIIACH BO3AEHCTBHIO
acTpajbHbIX TeHEPATOPOB, KOTOPbIE ObLIM PACTIONOXKEHbI B 99-TH SHepreTH-
YeCKHUX y3/1aX, BXOASIIUX MOTOKOB SHEPruu. ACTpajibHbIe TeHEPaTOPhI CO-
3MaBAJIA TAKYIO CTPYKTYPY SHEPreTUKU, KOTopasi o0ecrieurBasia poxaeHue
JIIOJIeii ¢ roToBoii podoTusanueii. 1 ToJIbKO JIMIIb CYITHOCTU OYEHb BbICO-
KOTO YPOBHS pa3BUTHUSI, C OOJIBIINM MTOTEHIIMAJIOM MOIJIM BOCCTAHOBUTH
HOPMAaJIbHYIO CTPYKTYPY CBOUX TE€JI U 9HEPTeTUKU, aKTUBHO Pa3BUBAThCS
nanbiie. Takux Joaeit yHUuToXanu Gu3ndecku, He JaBasi UM BO3MOXKHO-
CTH BBITU Ha HOBBII KAYECTBEHHBIN YPOBEHb U pa300/1aunTh, pa3pylIuTh
CTPYKTYpY pobotusanuu. Korna yenoBek poxaaics ¢ AepopMupoBaH-
HOI1 TOTOBO¥ 1151 pOOOTU3ALMY CTPYKTYPOIi Te€1 U SHEPreTUKU, OCTaBa-
JIOCh TOJIBKO «BKJIFOUUTh» 3TOTO YeJIOBEeKa B OOIIYI0 CUCTEMY YIIpaBICHUSI,
YTO U JOCTUTAJIOCh BOCIIUTAaHUEM U 0Opa30oBaHMEM, KOTOpbIE TpeOOBaIU
OT YeJIOBeKa OBITh TOJBKO JIUIIb UAeaTbHbIM «BUHTUKOM» BCEOOILIETro Me-
XaHu3Mma. MopaJib 1 puaocodust CIyKUIN TeM Xe LeasaM. YacTo geiicTBu-
TEJbHO BBICIINE JYXOBHbIE Y MOPAJIbHbIE O0IIEYEIOBEYECKUE [IEHHOCTU
CIYKUJIM JIUIIb TIPUMAHKOM IS JIIOAEH, MCKABIIMX UCTUHY U UUCTOTY.
BosneiicTBue Ha itoaeit 1o Ha 3(PUPHOM, aCTpaIbHOM U MEHTAJIbHOM
YPOBHSIX, O KOTOPBIX, K COXaJIEHWI0, OOJIBIIIMHCTBO HE UMEET HU MaJeii-
1Iero MpeacTaBieHusi. A TeM HEMHOTUM, KOTOPbIE 3alyMbIBAJIUCh 00 3TUX
Belllax, MOJCOBbIBaACh Takasi MH(GOpMaLIUs, KOTopas ToJIKajaa UX B JIOTU -
YECKUI TaOUPUHT, U3 KOTOPOTO JIUIIIb ENMHUIIAM Y1aBaJI0oCh BLIOPATHCSI. ..

ITocne Toro, Kak y GOJIbIIMHCTBA JTtofei 00pa30BbIBAIaCh CTPYKTYpa
O6uopoboTa, OCTaBaIOCh TOJIBKO CO3/1aTh YIPABJISIOLIEe TICU-TTO0JE IS YII-
paBieHus uMu. Ha rianere 3emiist yxke HECKOJIBKO ThICSTY JIET PUMEHSIETCS
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TICU-OPYKUE B OOJIbIIMX WM MEHBIIMX MacllTabax, caM (pakT MpUMEHEHUS
KOTOPOTO JIJIS1 O0JIBIIMHCTBA 10 CUX TTOP OCTaBaJICs «TailHOM 3a CEMBbIO T1e-
yaTtsiMu» (KpoMe «MOCBSIIIEHHBIX» ). «[IOCBSIIIIEHHBIE» MBITATUCH 10KA3aTh
BCEM OCTaJIbHbIM, YTO JIF00asi MBICJIb O TICU-OPYXXHUU U €r0 NPUMEHEHUU
SBJIIETCS Openom, abcypaom. A camu, TEM BpEMEHEM, OYEHb aKTUBHO U 3(-
(beKTMBHO UCTIBITBHIBAJIM €TI0 Ha TE€X, KOro yOeXX1aau B HEBO3MOXXHOCTH €T0
CYILIECTBOBAHMSI. ..

HenaBHss1 icTopust — XOpOLIWiA M HAISIAHBIN IpuMep 3ToMy... Cta-
JIMH U [uTiep He obianany 60JbIIMM MHTEJJIEKTOM WX OOraTCTBOM 3Ha-
HUIi, HO UX AeiCTBME Ha MACCHhI JI0/eii ObLIO AeCTBUTEILHO HEOOBIYHO.
OHUM MOIJIM JIETKO 3aCTaBUTh THICSYM JIIOIEH AeIaTh TO, YTO KAXKIbIA U3 HUX
B HOPMaJILHOM COCTOSIHUM HUKOT/A He caesalt Obl. JIronu i Ha CMepTb,
yOuBaaM APYTUX JIIOACH, YHUUTOXAIW LBET HAlMU... Lleabie Hapoabl
HAXOIMWJIUCh B COCTOSIHUM MACCOBOI0 NMCUX03a, B TUITHOTUYECKOM OITbSTHE -
HUU OT 3TUX «BOXIEW» U «OTLOB» Hapona. « [BopuectBo» [utinepa ctouno
YeioBeUECTBY NATHAECAT MIJLIMOHOB YeJI0BEYECKHUX XKHU3HeH. «[T1o0anbHbIi
9KCIIEPUMEHT» COBETCKOTO CTPOsI (0COOEHHO, BO BpeMeHa 11apCTBOBAHUS
CranuHa), B TeueHue 74-X JIET MONIOTUJT OKOJIO CTA MMJLIMOHOB Y€JIOBEK —
LBET HAIIMM, KYJIBTYPbl, HAYKH U UCKYCCTBA... Bc€, uTo mpoucxoauino B Poc-
cuu U B 'epmMaHny B YIIOMSIHYTO€ BpeMsi, ObLJIO CBSI3aHO C IPUMEHEHHUEM
B MacCOBBIX MaclilTabax rncu-opyxus. Eciu yenoBexky yaaBaaoch pa3BUTh
ceds U JOCTUYb TAPMOHUU MEXAY (PUPHBIM, aCTPaJbHBIM U MEHTaJlb-
HBIMU Te€JIaMU, TO TICUXUUYECKOE OPYKME YKE NMTPAKTUUYECKHU HE OKA3bIBAJIO
Ha HEro HUKakoro aeicTBus. s Toro 4ToO6bl 6€3 moMex yrpasJisTh Ha-
poaaMM M HallMsIMU, BCe, KTO HE BMEIIAJICS B «IIPOKPYCTOBO JIOXKE», TIPO-
CTO OeCroIagHO YHUUTOXAIUCH. [101 3TU «HOXHULIBI» B TIEPBYIO OYEPElb
MOIaJd cCaMble€ CBETJbIE YMBbI, LIBET HALlMU. A B JaJIbHEUIIEM CPe3aInCh
YK€ TOJIbKO HOBBIE «pOCTKM». HyHa ObLi1a JUIb TOBKOCTb U XUTPOCTh
«CaJIOBHUKOB», YTOOBI HAUTU MPaBIOMOA00HOE OOBSICHEHUE OUYepPETHOMN
COLIMAJIBHOM «CTPUKKM».

BosHukaeT Bonpoc: HeyXeau besnble UBUAM3ALUNA CIOKOMHO
CMOTpEJIU Ha TO, YTO TBOPUJIOCH Ha Haleit rmiaHeTe?! KoHeuHo xe, HeT. VX
MOCJaHHUKHU C CAMOTO HavaJia MbITAJIMCh HE TOMYCTUTh TpaHC(hOpMaLuu
3eMHoOI nuBMIM3au. OTHUM U3 TAKUX MOCJTAaHHUKOB besbix nnBuiIn3a-
it 6611 Mucyc Xpucroc. BorutoTuBIMch Ha 3eMJie OH pOC CPeau JIOIEH,
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KaK OOBIYHBIN UesioBeK. Pa3BuBasics 1o Tex mop, 1moka ero CylHoCTb, TIpe-
0JI0JIEB BCE 3€MHBIE Oapbephbl, CMOIJIA BBIMTU HA KOHTAKT C TEMU, KTO €T0
nocaai. OH 3Has, 3a4eM U 115 Yero oH npumén Ha 3emmo... Ho 3Han oH enié
U TO, UTO B TO BpeMsl YenoBeuecTBO He ObLIO TOTOBO NPUHATD U NMOHATH TO,
410 OH HéC. OH OBLI rOTOB CMIACTU JIIOZEH OT pOOOTU3ALIMH, HO JIIOIH He ObLIH
TOTOBBI K TOMY, YTOOBI MX KTO-TO cnacaj... Mucyc ropopun: «Kmo umeem
yuu caviwams, oa ycavtuum!>'> — Ho Majio KTo yciblmal... OH pu3bIBa
JIIOAEH K CBETY, K MpaBJe, K 3HaHusIM. OH OTKpbIBaJI UX cepalla U JIIOON
«IIpO3peBan», OH BBIHUMAaJ MOLY/IM POOOTHU3ALUU U3 COJTHEYHOTO CIIjIe-
TEHUS VI CEPIEUYHOM YaKpbl, HO HUKTO, K COXKaJIEHUIO, 9TOr0 HE TOHUMAUT...
C moneit cnagaao HaBaXKIeHUe, OHU BAPYT OTKPHIBAJIICh UICTUHHOMY J100-
Py, UM YK€ He XOTeJI0Ch TBOPUTD 3JI0 IPYT ApyTy. 2Kesas crnacTu ux Ayuu,
Nucyc Xpuctoc npusbiBai J0AEi HEe MOrPyKaThbCsd B TPSICUHY YePHOTHI,
ObLT HACTOSIIIMM OOPIIOM 3a CBETJIOE, UMCTOE, CIpaBeaInuBoe, OOpocs
CBOMMMU 3HAHUSIMU, CUJIOI CBOEro yma... «He dymaiime, wmo 5 npuwmén
npunecmu mMup Ha 3emaro, He mup npuwéa S npunecmu, Ho med...» — TOBOPUI
Xpucroc. OH HUKOTIA He ObUT TAaCCMBHBIM, MMPU3BIBAIOIIAM JIMIIb K M0~
KOPHOCTH Cyab0e, KaK ero mo3xe nocrapajuch U300pa3uTh T€, KOMY €ro
ydeHMe OBbIJIO OUeHb HEBBITOIHBIM. ..

«A nocaan moavko Kk nocubwum osuyam ooma Hzpauaesa...»". Xpucroc
MPUXOINJ IIOMOYb TEM, Ha KOM BIIEPBbIE UCITHITHIBAJIOCH AECTBUE TICH-
opyxusi. Ho oH He ycnen, eMy He Jajiu BO3MOXHOCTH cleiaTh 3To. [Tocnie
TOrO0, KaK €ro pacrsuiv, Ha TPETUIA JEHb €T0 BEpHYJIN K XXKU3HU TTOCIaBIIINe
ero. Mucyc Xpuctoc mokKuHyJ MmaaHeTy 3eMiisl B CBOEM (DU3UUYECKOM TeJie
Ha Kopa0bJie HOJIb IMepexoja BMECTe C TeMU, KTO IMPUIILIA eMy Ha TTOMOIIb
1 BOCKpecuu ero... Ha mepBbIX XpHCTMAaHCKUX MKOHAX U (ppecKax MOXHO
YBUJIETh HaJl MECTOM PACIIITUS M BO3HECeHUST XpUCTa JIeTalolne OObeKThI
oueHb noxoxue Ha Te HJIO, KoTopble Tak 4acTo CTaIu MOSIBIASTLCS HA 3eM-
Jie B Hailu JHU. ToJbKo ¢ mpuxoaoM 3pbl Bogoses HauuHaeTcs 3Tan pa3Bu-
s YenoBeyecTBa, KOra OHO B COCTOSIHUM NEPETH HA HOBbI Ka4eCTBEHHbII
YPOBEHb, KOTIIa JIOAM MOTYT NPUHATH U MOHATb MHOTO€, €CJIM KOHEYHO,

12.Cm. «Hoswlit 3aBer», EBanrenue or Mardes, Iasa 11, Ctux 15.
13 CM. «Hosblit 3aBeT», EBanrenue or Mardes, [asa 15, Ctux 24.
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YenoBeuecTBO camMo ceds1 He YHUUTOXUT K 3TOMY BpeMeHU. HyKHbI HOBbIE
KOCMHYECKHeE 3HAHUS, YTOObI 3eMJISIHE MOIJIU MEePEKUTh KPUTUUECKUI ITar
cBoeii 3BoIIOLMY. UTOOBI MOIJIM MEPEXUTD I BBKHUTb. ..

JI71s1 9TOTO y2Ke OueHb MHOTOE caesiaHo: B 1989 roay ynuuToxkeHbl Bce
acrpajbHblie renepaTopbl. [Tocie yero u3BHe Ha Jitoaei yke He UAET MoaaB-
Jisioliee 1eiicTBre, KOTOPOeE 11O AOJITMe-a0arue roabl. JIroasm octaércs
BCETO JUIIb MPUHSTH W TTOHSITH HOBbIE 3HAHUS W BBIMTU Ha OYEPEIHOI
BUTOK 3BotoLIMU. B¢€ Tenepb 3aBUCUT TOJILKO OT camoro YenoBeuecTBa —
TOTOBO JIM OHO 1 XOYeT JIU OHO MPUHSTH BCE 3T0? JINOO OTBEprHeT, KaK 3TO
cliyunsioch Bo BpeMeHa Xpucta? Hacrynaet spa Bonoiiess — Dpa 3HaHus,
JIyXOBHOCTH, 3pa MOIIHOTO BCILIECKAa YMCTBEHHOTO pa3BUTHS... [ToToku
SHEPruM, MPOHU3BIBAIOIIME TOBEPXHOCTh Halllel MJIaHeThl, HEOAUHAKO-
Bbl B pa3HbIX reorpaduuecKux 30Hax, Kak KOJIMYECTBEHHO, TaK U Kaye-
CTBeHHO. Pa3Hble HapoIbl UMEIOT pa3iuuMe B FTeHETHKE, a 3TO O3HAYaeT,
YTO M€XaHU3MbI IBOJIIOIMH CYLIHOCTEH ¢ Pa3HOi reHeTHKOM OTIIMYAIOTCS APYT
ot aApyra. OQuH TUN FeHETUKU 00ecIeurMBaeT MakKCUMaJlbHOE YCBOEHUE
SHEePTUU OJHOT0 KaUeCTBEHHOI0 COCTaBa U OBICTPYIO 3BOJIOLIMIO, APY-
TOi1 TUII TEHETUKU B TEX XKe YCJIOBUSIX pa3BUBAETCS MEIJIEHHO UJIM COBCEM
He pa3BuBaetrcs. [lepuoanyecku, st TOM WIM MHOM T€HETUKM, BHEIITHUE
yCaoBUs (CTPYKTypa 9HEPreTUKU, IPOHU3BIBAIOIIEH MOBEPXHOCTD T1j1a-
HETHI) CTAHOBSTCS JaXKe OTpuLiaTeAbHBIMU. Torna, TaHHbBIN TUI TEHETUKN
He pa3BUBaeTcsl, a HA000pOT — yrHeTaercs. Korma aHepreTuueckue moTo-
KU 3eMJIM U TOTOKM, nafatomiie u3 KocMoca, rapMOHUUYHBI C TeHETUKOM
(Kak ObI HAXOMISITCS B 9HEPIeTUYECKOM PE30HAHCE), IPOUCXOAUT pacliBeT
Hapoja, Hauuu. JlaHHBII HApOa WM HallMsl HAYMHAIOT aKTUBHO ACHCTBO-
BaTh Ha UICTOPUYECKOI apeHe, TOCTUTAIOT pacliBeTa rocy1apCTBEHHOCTH,
KYJBTYPbI, 5KOHOMMKU. A, KOTIa MPOUCXOAUT U3MEHEHME KaUyeCTBEHHOM
CTPYKTYPbI 9HEPreTUKHU, HACTyTaeT MOCTEeNeHHOE yracaHWe U 3aKaT Mocje
aTarna OypHOro pa3BUTHUS 3TOro Hapojaa win Hauuu. Ha ucropuyeckyio
apeHy BBIIBUTACTCS APYroil HApo, AJisi KOTOPOro 3TU MOTOKU SHEPIUU
rapMOHUYHBI ¢ reHeThKoi. Kaxaas apa UenoBeuecTBa MUMeET CBOIO CTPYK-
TYpY M KaueCTBEHHbI COCTaB MOTOKOB 3HEPIruii, Maaaronmx Ha 3eMJI0
n3 Kocmoca. IToatomy B pa3zHble 3pbl YenoBeuecTBa 3BOTIOLUMOHHO aKTUB-
HbI pa3Hble TUIBI FeHETUK. B TeueHne Kaxka0ii 3pbl IOTOKU SHEPTUU UMe-
10T TIpeeibl CBOMX UBMEHEHUIA. DTO MPUBOAUT K TOMY, UTO CPEIU Pa3HBIX
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TUIIOB FT€HETHUKU TO OIMH, TO IPYTOii HAPOJ WJIM HALlMSl HAUMHAET aKTUBHO
BBOJIIOLIMOHUPOBATh.

MHTepecHbI 3BOIOLIMOHHBIE SIBJIEHWSI HAPOIOB, CBI3aHHbBIE C MUT-
pauueii. Ecny Hapon >kui B reorpamueckoil 30He ¢ HeOJJaronpusTHOM
JIJTSI €70 TEHETUKY SHEPIeTUKOM, TO €ro pa3BUTUE MPOXOAUIO MENJIEHHO,
a(upHbIE TeJIa pa3BUBAIUCH ¢J1a00. My>XKUMHBI HE UMeJTU 00JIbLION (PU3u-
YECKOM CWJIbl U aKTUBHOCTH, 3HAYUT STOT HAPOJ HE UMEJT CUJIBHBIX U Xpao-
pbIX BoHOB. C1a00 pa3BUBaJIMCh aCTPaJIbHBIE TeJIa — IMJI0XO pa3BUBajlach
KyJIBTypa, UCKYCCTBO, IyXOBHOCTb. A HEIOCTATOYHOE Pa3BUTUE MEHTAJIb-
HBIX T€JI OTPULIATEIbHO BIMSIO HA Pa3BUTHUE SKOHOMUKMU U TEXHOJOTUMU.
Bcé BMecTe 3T0 MpUBOAMIO K TOMY, YTO JAHHBIM HApOJ HE B COCTOSIHUM
ObLI IPOTUBOCTOSTh CUJIBHBIM COCEASIM, KOTOPbI€ aKTUBHO Pa3BUBAIKCD.
Coceny HaUMHAIK BBITECHSATh TAKOW HApPOA U OH, CIAcasiCb, MUTPUPOBA
Ha OOJIbIIKE PACCTOSIHUS, MOKK/1asl 30HY MHTEPECOB CBOMX OITACHBIX CO-
ceneii. [lepemenasicb Ha OOJIbIIIME PACCTOSIHUS, TAKOW HApO IoTaaa
B reorpamyeckyo 30Hy C ApYroil CTpyKTypoli sHepreTuku. U ecnu naH-
Hasi SHEpPreTuKa v reHeTUKa ObLIM TApMOHUYHBI IPYT C IPYTOM, OITSITh Ha-
YUHAJICS OypHBIM MOABEM pa3BUTUSI Hapoaa. Takue pe3kue u3MEeHEHUs
Pa3BUTHS Pa3HBIX HAPOIOB IS UICTOPUKOB JI0 CUX TTOP OCTAIOTCS TAHOMA. ..
Hctopusa YenoBeyecTBa — KpaCOYHOE MOATBEPKIACHUE SBOJIOLIMOHHBIX
MEXaHMU3MOB, CBSI3aHHBIX C 3aKOHAMU W YCJIOBUSIMU PA3BUTUSI CYLIIHOCTEN.
Pycckuit ucropuk I'ymunés'¥ B cBoux Tpymax oTMedas nepruoabl aKTUBHO-
CTHU Y MTACCUBHOCTH Y pa3HbIX Hapoa0B. Ho 00BSICHUTH MEXaHU3MBIL, TTPU-
BOJISIIIME K 3TOMY, OH He MOT. OH, KaK MCTOPUK, KOHCTaTUPOBAJI TOJbKO
ncropuyeckue pakThl (0€3 3HaHUS 3aKOHOB 3BOJIIOLIMY YeaoBeka, Yeno-
BEUYECTBA U MJIAHEThl OOBSICHUTh 3TU SIBJICHUS OBLIO MPOCTO HEBO3MOX-
HO). B xone sBomonnu YenoBeuecTBa B LIEJIOM paCTET SHEPreTUYECKUM
MOTEHLIMAJI TEHETUKY U YPOBEHb SBOJIIOLIMOHHOIO pa3BUTHUS CYILIHOCTEHA.
Heo6xonym noCTOSHHBIN YCTOWUMBBIN OalaHC MEXIY 9HEPreTUYECKUM
MOTEHIIMAJIOM T€HETUKU U YPOBHEM JTYXOBHOI'O Pa3BUTUS CYLIIHOCTEA.

471, H. Tymunés, «dtHocdepa. Mctopusmoneiinnucropus [puponsl», U3narensckas
rpymma «I[Iporpecc», hupma «Ilanres», «Okompoc», 1993, Copyright L. N. Gymileyv,

1993, ISBN 5—-88621—003—2.
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I1pu 3aBeplIeHMM BHYTPEHHETO 3Tara 3BOJIOLMU, KaK OTAEAbHBINA Ye-
JIOBEK, TaK U BCS LIMBUJIM3ALIMS B LIEJIOM, BBIXOASIT HA KOCMHYECKHIA 3Tam
CBOe€I 3BOJIIOINH, J1JISI KOTOPOTO XapaKTepeH MEHTaJbHbII KOHTAKT C JIpYy-
MMM LIMBWIM3aUUsIMU. HaurHaeTcs MeHTalbHbIi 0OMEH 3HaHUSIMU U J10-
CTYDKEHUSIMU. J1J1S1 MEHTAJILHOTO 3TaNa 3BOIOIMH HUBUIM3AUH HEO0XO0IUMbI
Jipyras 0oJiee BbICOKasi 3THKA, MOPaJib, (pujiocodus, 3BOIIOIMOHHAS CTPYK-
Typa Mo3ra, 3Hanus. Eciu yenoBeK v UBUIM3ALUS HE TOCTUTINA YPOB-
Hsl, KOrja y CYIIIHOCTE HapaboTaHO He MEHee IBYX-TPEX MEHTAJbHBIX
TeJI, TO JAaxe Mpu OOJbIIIOM SHEPreTUUYECKOM MOTEHIIMAIE HU YeJIOBEK,
HU LIMBUJIU3ALMSI HE CMOTYT BBIATU Ha MEHTAIbHbII YPOBEHD 3BOIIOLIUU
(cM. Puc. 106). ITpu 6oJbilIOM 2HEPreTUUYECKOM MOTEeHIMale U HeloCTa-
TOYHOM YPOBHE 3BOJIIOLIMOHHOIO PAa3BUTHS, YEJTOBEK MOXET BBIMTHU TOJIBKO
Ha pa3Hble ypoBHH 3emin. YacTo, He 3Has1 3aKOHOB 2BOJIIOLIMU, JTIOAU BbIXO-
JIST Ha TeJIeNaTUUeCKUit KOHTAKT ¢ aCTpaJIbHBIM WM (peXe) C MEHTaIbHbIM
ypoBHeM 3emin. He moHMMas MexaHM3MOB IMMPOUCXOISIIET0, OHU CUMTA-
IOT, YTO BBILIJIM HA KOHTAaKT ¢ borom, AGcosorom, Beiciium PazymoM...
Takoit HAMBHOCTBIO MOJIB3YIOTCS CYIIECTBA, XUBYIIME HA OTUX YPOBHSIX
W TIUTAIOLIMECS Yy>KOM sHepreTukoil. OHM CKaHUPYIOT MO3T TaKOTO JIeT-
KOBEPHOIO YeJloBeKa U 4acTo IMPU TeJIeNMaTUIeCKOM KOHTAKTE HaaeBalOT
rojorpauueckuii KaMmy@Jsik TOro, 0 KOM IyMaeT U KoMy OOJIbllIe BCe-
ro AOBepseT NaHHbIN yenoBekK. [Ipn 2ToM MeHTabHbIE CylIECTBA MOTYT
MOJTHOCThIO BU3YyaIM3UPOBAThLCS U BellaTh gaxe B Buae Mucyca Xpucra,
bynnbl, Kpuiiiasl u apyrux boros, a Tak:ke NprUHUMAaTh OOJIMK YMEPILINX
POIHBIX U OJIM3KKUX YEJIOBEKY JIOMEH, UTO AeaaeT KOHTAKT 0oJiee mpaBao-
MOAOOHBIM U JOCTOBEPHBLIM. QUeHb YaCTO MEHTaIbHbIE CYILIECTBA, BBINIS
Ha KOHTAaKT, CTaparoTCs BBECTH JIIOACH B 3a01y>KA€HME, YBOAST UX MO JIOXK-
HOMY IMyTU. A caMU, TEM BPEMEHEM, UCOJIb3YIOT SHEPTETUUECKUI MOTEH-
LIMaJI OTUX JIIOAEH U1 CBOETO pa3BUTHUS U XXKHU3HeobecreyeHus. CKaHUpoO-
BaHUeE, MOCHLI CTYCTKA YHEPTETUKM C 3a4aYeil O COOTBETCTBMU BHEIITHETO
rojorpaduyeckoro o06JuKa U BHYyTPEHHETO COAepPXKaHUS BBIIIEAIIETO
Ha KOHTaKT Ha BCEX YPOBHSIX, ITO3BOJISIET Cpa3y pa3001auyuTb OOMaH, BbI-
SICHUTb KTO €CTh KTO, Ha CAaMOM feJie... Tak 4To, BHOBb 1 BHOBb BO3HUKAET
HEOOXOAMMOCTh 3HAHU, AeNal0IIUX MOHATHBIM U TOCTYITHBIM MHOTO€
HEW3BEIAHHOE U 3araIoyHoOE. ..
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MeXaHU3MbI NOSBJIEHUS U Pa3BUTHSA 3a00/1eBaHUIA

Kaxxnplit yenoBek B TeUeHUE CBOEH XMU3HU ObLI 00JIEH OOJIblIce
WJIM MEeHbIIIee KOJIMYecTBO pa3... Ho kakoBa mpupoaa 3Tux 3a0ojieBaH1it?
YTo nmpoucxoauT B OpraHM3Me yejioBeka Bo BpeMs 6one3nu? Kakue me-
XaHU3Mbl BKJIIOUAIOTCS U IMouyeMy? DTU U MHOTHE APYrue BOMPOCHl BO3-
HUKAIOT Y KaXJI0ro, KTO XOUeT U TMbITACTCSI MOHSTh, UTO K& BCE-TaKU 3TO
Takoe — Oosie3nnb?.. /1711 Hauana, naBaiiTe mornpoOyeM OonpeneanTh, Kakue
TUTIBI 3200JIEBAHUI MOXHO BbIIEIUTD:

1) reHernyeckue 3a00J1eBaHUs, KOTOPHIE YEJIOBEK IOJydaeT yepe3
TeHbl CBOMX POAUTENCIA;

2) 6aaronpuoOpeTéHHbIe 3a00J€BaHUsA, KOTOPbIE YEJTOBEK MOTYYMUIT
B TeYEHUE CBOE KU3HU;

3) akoJornyeckue 3a00JeBaHus, KOTOPbIe CBSI3aHbI C OTPULIATEb-
HBIM JIeICTBMEM BHEIIHEI 3KOJIOTMYECKOI CPeIbl;

4) KapMuyeckue 3a00JIeBaHusA, T. €. IPUHECEHHBIE CYIIIHOCTbHIO 3200~
JIeBaHUSI.

I[IpuunHa reHeTUYecKuxXx 3ab0jeBaHUIN MpoOCTa U MOSICHEHUI
He TpebyeT. HanboJiee 6oratbiMu 1o pa3HOOOpa3UIO SIBJISIIOTCS O1aronpu-
o0peTéHHbIe 3a00eBaHUSsI, TTIOATOMY PACCMOTPUM UX O0Jee MOAPOOHO.
MOKHO BBIAEIUTH HECKOJIbKO OCHOBHBIX KAUYECTBEHHBIX 9TAIlOB Pa3BUTUS
3TUX 3a00JIeBaHUIA:

a) ronajaaHue B OpraHmM3M MHMEKLNH, U €€ pa3BUTHE B OpTaHU3ME;

0) 3alIMTHAsE UMMYHHAasl peakiiisi opraHu3Ma (akTuBHas ¢asa 3a-
OoJieBaHUs);

B) BblJI€JICHWE BO30yauTeIeM(sIMU) 3a00JIeBaHUIA TOKCUHOB M 11LJIa-
KOB CBO€I >KU3HENesI TeJIbHOCTU B OpraHU3M YeJIOBEKa,

r) U3MEHEHUE OPraHMYeCKOM CTPYKTYpPhI ITOpak€HHBIX OPraHOB
U CUCTEM.

A Ternepb JeTaJlbHO pAaCCMOTPUM MEXaHHM3M Pa3BUTHS 3200/1eBaHUSA
B opraHu3me yejoBeka. Korma B opraHu3M 4ejaoBeka momnagaeT MHPeEK-
LIMs1 — BO30yaUTE b 3a00J1eBaHMS, TIEPBOE BpeMsl MTOKA ITHX «3aXBAaTYMKOB»
HEMHOI0, OpraHM3M MPaKTUYECKU Ha 3TO HUKaK He pearupyet. [ToTromy
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YTO JIJI peaklMy OpraHru3Ma HeoOxXoamMa ornpeae€éHHas KOHLIeHTpaLus
TOTO WA UHOTO $1a, SIBJISIIOLIErOCs IPOAYKTOM XXKU3HENESITEIbHOCTU 3TUX
opranusMoB. [ToaToMy B Hauajie pa3BuTHsI 3a001eBaHUsI UH(EKILIMS pa3Bu-
BaeTCs MPAKTUUECKU O€3 BCSIKOTO COMPOTUBIICHUSI CO CTOPOHbBI OpraH1u3Ma
yenoBeka. [IpotekaeT, Tak Ha3bpIBaeMasi, HHKyOalMOHHAs (pa3a, repBblit
aTan pa3BuTUs 00sie3HU. M TOJIbKO KOTAa pa3BuUBaoIIMecs BO30yauTe-
JI 3a00J1€eBaHUSI BCE BMECTE BBIAEIIT B KPOBb YEJIOBEKA ONMPENACIEHHYIO
103y TOKCMHOB, KOTOPYIO MO3T YK€ MOXET OOHAPYKUTh, BKIIOUAIOTCS 3a-
LIUTHBIE MEXaHU3MbI OpraHu3mMa. MMMyHHas cctema 4yejioBeKa IbITaeTCst
YHUYTOXUTH «arpeCcCOpPOB».

I1epBoii aKTMBHOIi 3aIIUTHOI peakuueil ABJIsSeTCS NOBbINIEHHE TEM-
nepaTypbl B opraHu3Me 4ejioBeka. JIejio B TOM, UTO OOJIbILIMHCTBO BO30YAM-
TeJiei 3a00J1eBaHU I He IEPEHOCUT MOBBILIIEHHYIO TEMITEpaTypy U Moruoa-
1oT npu 39—40 rpanycax Lenbcus. [TosroMy, opraHusm, 1oka eiié He 3Hast
«Bpara B JIN1I0», HAHOCUT arpeccopy TepMUUYECKUi yaap... I coBeplileHHO
OILIMOOYHBIM SIBJISIETCSI TIOAXO/, KOTIa MbITalOTCS MEAMKAMEHTaMU COUTh
MaJieiilee moBblllIeHUe TeMmepatrypbl. HeoOxoaumocTh nonaBiaeHus: TeM-
rnepaTypbl OpraHu3Ma BO3HUKAET TOJIbKO B CJICAYIOIIMX CyJasix:

a) KOrja MoBbIIIeHWE TeMIIepaTyphbl JOCTUTAaeT KPUTUUECKOM Be-
JIMYKHBI, TTopsiaka 42°C, npu KOTOpOil HAUMHAIOT CBOPAYMBATHCS OEIKU.
Oco06eHHO 3TO BaXXHO JIs1 6€1KOB KpOoBU — (puOpuHOreHoB. Eciu aToT
0eJI0K HauMHAaeT CBEPThIBATHCSI, BOBHMKAET HEPACTBOPHMMOE COETMHEHUE —
(ubpuH, popMUpPYIOTCS TPOMOBI, KOTOPbIE MOTYT IIPUBECTU OPraHU3M
K JIETQJIbHOMY UCXOY;

0) Korma opraHM3M 4eJoBeKa He B COCTOSIHUM MEePEHOCUTH TTOBBI-
LIEHUE TeMIlepaTyphl Teja.

Bo Bcex ocTanbHBIX Cay4yasix aKTMBHAsl TeMIepaTypHasi peakiusi
TOBOPUT TOJIBKO JIMIIIb O MOLIIHOM 3allIMTHOM peakluy JaHHOIO OpraHMu3-
Ma. B To BpeMsi, moka nH@EKIIMsI MbITAaeTCsI ONPaBUTHCSI OT TEPMUUECKOTO
yIapa opraHusMma, MmocjaeaHuit, n3ydyasi MpoTMBHUKA, HAUMHAeT Bbipabda-
ThIBaTh aHTUTENA, KOTOPbIE MITAIOTCS YHUUTOXKUTH CAMUX «arPeCcCOpPOB».
3alMTHYIO (PYHKIMIO TaKXKe BBIMTOJHSIOT U (ParoluThl — KJIETKU 0e10ii
KpPOBH, KOTOpbIE, MOMIONIas Bo30yauTeseii 3ad0oieBaHusl, TMHOHYT caMU,
00pa3ysl MpU ITOM THOIA, 00JIbI1Iasi KOHLIEHTPALIMSI KOTOPOTO B CBOIO OUYEPEb
TOXE OTPULIATEIbHO BO3JIEHCTBYET HA OpraHU3M uejoBeka. Bo3oynurenu
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00J1e3HY MPUCITOCA0INBAIOTCS K HOBBIM, HEOJJArONPUSATHBIM JIJISI HUX YC-
JIOBUSIM, KOTOpBIE€ CO31a€T opraHusM npu 6opbsoe. MHdp ek HaunHa-
€T UBMEHSTbHCS, MyTUPOBATh JIJISI TOTO, YTOOBI KaK-TO MPOA0JIKATh CBOE
pazButue. Benb 118 HE€ 3TO ToXe BOMPOC XKU3HU U CMEPTU — €CJIM OHA
HE B COCTOSIHUM MPUCIOCOOUTHCSI, OHA TMOHET. OpraHu3M 4yejioBeKa JJist
HeE, Kak HeoOxonuMmasi cpeaa uisi OOMTaHUs, )KM3HU. TaKk HAUMHAETCS «CO-
PEBHOBaHKE» OpraHM3Ma U MHQPEKIMU: KTO OBICTPEE CMOXKET MPUCITOCO-
OUTBCS, TOT U TT0OeXIaeT... B 60JbIIMHCTBE ciTydyaeB MH(EKLMsI, UMEIoIast
3HAYUTEIBbHO 00JIee MPOCTYI0 OpraHU3alMIo0, U3MEHSIETCS ObICTpEe, YeM
3alllMTHAsI peakrss KUMMYHHOM cucTteMbl yeoBeka. [lombiTaeMcst TOHATD,
MoYeMy 3TO IMPOUCXOAMUT... JIeJ0 B TOM, UTO B TTEPBbIA MOMEHT BKJIIOUEHUS
3alMTHBIX MEXaHM3MOB MMMYHHAs1 CUCTEMa HAKOMMBILAS ITOTEHIIMA, CO-
31aET MAaKCUMaJIbHbII 11O MOUTHOCTH 3allUTHBIN Berieck (cMm. Puc. 107).

Ho nmMyHHas cuctema He MOXeT 0€CKOHEYHO HaXOAUTHCS B 3TOM
aKTMBHOM COCTOSIHMM, KOTIa OPraHMW3M 3aTpauyrBaeT OTPOMHOE KOJIUYE-
CTBO 3Hepruu. McTomuBiiascs MMMYHHasl CUCTEMA Yepe3 HEKOTOPOE Bpe-
Ms$1 OTKJIIOUAETCS 111 BOCCTAaHOBJIEHUSI CBOETO MOTEHIIMAJIA U 11 OTAbIXA.
Ho m1s moiHOTO BOCCTaHOBIEHUSI UMMYHHOI CUCTEME HEOOXOIUMO Bpe-
M. Bo BpeMsi meprona BOCCTaHOBJIEHMSI TTIOTEHIIMAIa UMMYHHOI CUCTEMBbI
OpraHu3M He 0opeTcs ¢ MH(eKIMe, KoTopasi HAUMHAET BHOBb aKTUBHO
pa3BUBATbHCS, TOPa3a0 ObICTPEE, YEM BOCCTAHABIMBAETCS UMMYHHAsI CH-
creMa vejioBeka. Kak TObKO 103a BbIAEISIEMbIX MH(MEKIIMEN TOKCUHOB
MPeBbIIIAECT JOMYCTUMYIO, MO3T YeJIOBEKAa BHOBb BKJIIOYAaeT UMMYHHYIO
CUCTEMY OpraHM3Ma M 4acTO 3TO IMPOUCXOAUT PaHbIIE, YeM OHA B COCTOSI -
HUM BOCCTAHOBMUTb /10 HOPMBI CBO TTOTeHIIMaA. TakuM 00pa3oM, UMMYH-
Hasl CMCTeMa BKJIIOYAETCs paHbllIe, B MOMEHT BpeMeHU t; U €€ BCIUIECK,
€CTEeCTBEHHO, OyIeT MEHbIIe NepBOHAYATIbLHOTO Jmax. M1 TaK MpogosKaeT-
csl 10 TeX MOop, MOKa UMMYHHas CUCTEMa OpraHUu3Ma He UCTOLIUTCS, U €€
BCILIECK YK€ HUKAKOTO CEPbE3HOrO BIMSTHUS Ha pa3BUTHE MH(MEKIINU OKa-
3aTh HE MOXET.

Ha sTom 3akaHunBaeTcs nepsasi akTuBHas ¢a3a pa3BUTHSA 32001eBaAHUS
W 1 HaunHaeTcs BTopasi — (pa3a XpOHMYECKOro pa3Butus 3a6oaeBaHust W,.
ITpu 3TOM M3MEHSETCS HE TOJILKO XapaKTep MMMYHHOI peaKIuy opra-
HH3Ma, HO MPOUCXOIIT U MHOTUE ApYrre (hyHIaMeHTaIbHbIE U3MEHEHUS
B opraHusme. J1J1st Toro 4ToObl IMTOHSATh, KAKUE K€ U3MEHEHUST TPOUCXOMSAT,
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pa3bepéM cHauvasa, Kak MO3T UyeJI0oBeKa KOOPAMHUPYET U yIpaBiisieT (PyH-
KIUSMU U aKTUBHOCTbBIO pabOThI KaXI0r0 OpraHa U CUCTEMbl OpraHu3Ma.
Mo3r yeoBeKa MUMeeT yUacTKU KOPbl, KOTOPbIe KOOPAUHUPYIOT U yIIpaB-
JISIIOT (PYHKUMSIMU U pabOTOI KaxkJI0ro opraHa Wiu CUCTeMbI B MHTepecax
BCero opraHusma B 1ieioM. [1pu a3ToM Kaxkaasi 30Ha KOpbl FTeHEpUPYeT CBOU
HepBHbIE CUTHAJIBI 17151 3TOro yripasieHus (cM. Puc. 108). Uepes orpocTtku
HEHPOHOB 3TOi1 30HBI — AKCOHBI — CUTHAJIbI TTOCTYIAIOT B PETUKYISIPHYIO
(opManmio Mo3ra, B TaK Ha3bIBaeMbIii TPUMUTUBHBIM MO3T 1 Yepe3 Hero
repenarTcsl COOTBETCTBYIOLIEH 30HE CITMHHOTO MO3ra U Jajiee B CMMIIa-
TUYECKUI HEPBHBII y3e/l BereTaTUBHOM HEPBHOI CUCTEMbl OpraHu3Ma.
ITo cumnaTuyecKomMy HepBY YIPaBISIOLIMI CUTHAA AOCTUraeT opraHa,
HarpuMep, MOIXeTYA0UHO XKele3bl U BhI3bIBACT HY>KHYIO aKTUBU3ALIIO
e€ pynkuuii. [Ipu paboTte opraHa Bo30y>KIar0TCs peLieNTOpbl HEPBOB Mapa-
CUMIIAaTUYECKOM CUCTeMbI, M BOZHUKILIKE CUTHAJIBI TTPOXOMSAT IO MapacuM-
MaTUYEeCKMM HepBaM M BO30YXIalOT COOTBETCTBYIOIIKME 30HbI CITMHHOTO
Mo3ra. CIMHHOMO3IOBbI€ HEPBHI MOCHIJIAIOT CUTHAJBI B PETUKYJISIPHYIO
(hopmanmio, 1€ 3TU CUTHAJIBI CPABHUBAIOTCS C 9TAIOHHBIMU, COOTBETCTBY -
IOIMMU HOpMaJIbHOI paboTe opraHa, curHajiaMu. Eciu Bc€ B mopsiake,
MO3T TpoaoJKaeT padoTaTh B TOM ke pexxuMe. Ho eciu curHa, mo tem
WJIM UHBIM TIpUYMHaM OO0Jibllie MU MEHbIIIe 3TaJJOHHOTO, HEPBHbIMN CUT-
HaJl, ¢ aMIUIMTYI0M pa3HULIbI MEXAY 3TaJIOHHBIM U TIPUIIEAIIMM CUTHA-
JIOM, MOCTYyMaeT B COOTBETCTBYIOIIYIO 30HY KOpbI rojioBHOro Mo3ra. Ilpu
3TOM IIPOMCXOIUT U3MEHEHUE KaK CTPYKTYPhI, TaK U aMIUTUTYIbl yIIpaB-
JISIIOIIMX CUTHAIOB. M 3TO OyaeT MpoucXoauTh 10 TeX Mop, MoKa CUcTeMa
He BEpHETCS K ONTUMAJIbHOMY COCTOsIHMIO. Eclin nu3MeHeHue B pabote op-
raHa BbI3BaJIO BO3/EHCTBME HA HETO BO30YAMTEIs1 3a00JI€BaHUSI, TO BKJIIO-
yaeTcs B AefiCTBMe MMMYHHas 3alMTHas peakiys. Korma akTHBHOCTb pa-
0OThl UMMYHHOI1 CUCTEMBI HE B COCTOSIHUU CKOJIbKO-HUOYIb CYILIECTBEHHO
MOBJIUSATh HAa pa3BUTHE MH(EKIIUHU, U €CIU 3Ta MaTOJIOTUSI He TIPUBOIUT
K OYEHb OBICTPOI1 rnbeIu opraHu3Ma B LIeJIOM, TPOUCXOST CIEAYIOLINe
M3MEHEHMS B U3JIOKEHHOM BBIIIIE MEXaHU3ME:

a) MO3r MPUHUMAET 3TO COCTOSIHUE (PYHKIIMOHMPOBAHUSI OpraHa
OpraHu3Ma 3a HOBYIO HOPMY, 1 YK€ BCE CUCTEMbl OpraHM3Ma rnepecTpauBa-
I0TCSI TaK, YTOOBI YAEPXKATh 3Ty HOBYIO HOPMY B CTAOMJILHOM COCTOSIHUU,
[JIaBHOE — UTOOBI He OBLIIO e1lE XYXKe;
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0) C 9TOro MOMEHTa OpraH13M HUKaK He pearupyeT Ha Takoe, He CO-
BCEM OINTUMAJIbHOE JIJIsI HEro COCTOsTHUE opraHa. M TojibKo Koraa nHpek-
LIMSI TIBITAETCS 3aXBaTUTh ce0e HOBBII «ILIalIapM», BCE BKJIIOUAETCSI BHOBb
1 BCE TTOBTOpPsIeTCS. BoJie3Hb MepexonuT B XpOHUIECKyIo a3y c riepruogaMu
AKTUBU3ALIMMU...

A Teriepb 0 JekapcrBax. [IpyHLIMIT AeliCTBUS, MPaKTUUYECKU BCex 0e3
HCKJIIOUEHUS JIEKAPCTB OCHOBAH Ha TOM, UTO 3TH SA/Ibl YTHETAIOLIE AeiCTBY-
10T Ha JII000#i XKMBOIi OpraHu3M, KaK Ha Bo30yauTes 00/1e3HH, TAK U HA caM
opranu3m 4enoBeka. [Ipenrnonaraercs, 4To Takue siabl, ObICTPO YOMB BO3-
OynuTeneit 3a0oieBaHusI, JIILb HE3HAUUTEIbHO MOBPEISIT OpraHU3MY...
KOTOPBbIi1, K TOMY K€, O4€Hb OBICTPO CMOXET BEPHYTHCSI K HOPMaJbHOMY
cocrossHMIo. Ho, K coxaneHuto nHMEK1MsI, YTOObI BBLKUTh OYEHb OBICTPO
MpuUcrnocadaMBaeTcs K 9TUM siiaM U y>Ke HMKAK Ha HUX He pearupyer.

UYto xe nenaeTcsl B Takoit cutyaluu?!. A B TaKoii CUTyallMyd MPOCTO
HAYMHAIOT YBEJIMYMBATh CUITY Si[a Y ero KOHILIeHTpaluio. M Kak TOJIbKO KOH-
LIEHTpaLUsI JIEKAPCTBEHHBIX SII0B CTAHET OO0JIblle JOMYCTUMOI, OpraHU3M
YK€ HEe B COCTOSIHUM HEUTpaJn30BaTh UX ACHCTBUE HA CBOM OPraHbl U CU-
CTEMBbl, HAYHETCS JIEKAPCTBEHHOE OTPaBJIeHHE H pa3pyiieHue opranusma. [1pu
3TOM, KaK BUJHO U3 MPUHIIMINA AeHCTBUS JIEeKApCTB, OHU HU B KOeii Mepe
He BJIMSAIOT HA MEXaHU3MbI YIIPABJIEHHS MO3TOM OPraHOB M CHCTEM OPraHu3Ma.

JI71s1 GONBIIMHCTBA U3BECTHBIX ceifyac JIeKapCTB KOHILIEHTpalusl,
KOTOpasi pa3pyllalolie AeiicCTByeT Ha BO30yauTesl 3a00JIeBaHUsI, TAaKXKe
paspyialoliie A1eiCTBYeT U Ha caM OpraHu3M uyesnoBeka. TpyaHO cKa3aTh,
KaKoe 13 3TUX JABYX 30J1 MeHblIe... [ToaTomy, 3pa MeauKaMeHTO3HOrO Jie-
YeHMs B MEIULIMHE TIPUIILIA K CBOEMY JIOTMYECKOMY 3aBeplieHuo. M Hago
OTIaTh JOJKHOE, YTO OYeHb MHOTHME 3a00JieBaHMs, UX BO30OYIUTEIN Ha-
BCerJa OCTaBWJIM OpraHu3MBbl Jiofeil. Bo3oyaurtenu 6one3Heit, KOTopbie
HE CMOIJIM TTPUCITIOCOOUTHCS K HEOJaronpUsITHBIM JIJIsI HUX YCJIOBUSIM TTO-
rubau, HO, K COXaJIEHUIO, BMECTO HUX MPUILINA HOBbIE, TAKKE, KaK BUPYC
CIIUda... OcTtanbHble, KOTOPBIE CMOTINA MPUCIIOCOOUTHCS, TTPOIOIKAIOT
aKTMBHO pa3BMBAThCs B OpraHuU3Max Jilo[eil, 4acTo BbI3bIBasi HEOOpaTu-
Mble u3MeHeHUs1. [IpocTo HaBepHOE He CTOUT U JaJibllie MOMOraTh 3TUM
00JIE3HSM «IMOKOPSITh» BCE 00JIbllIe U 00JIbllle OpraHU3MBbl JIIOACH, OTpaB-
Jisisl UX U pa3pylias ell€ U ¢ MOMOIIbIO JIEKapCTB... MeaulnHe Heo0xo-
JUMO HAlTU WIKN TIEPEHSITh IPYyTUe METOIbI OOPHOBI C 00JIE3HIMU, TAKUE,
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KOTOpBIE AEHCTBUTEILHO B COCTOSIHUM MOMOYb YeoBeKy. OIUH U3 3TUX
METOIO0B — BO3[ICMCTBME Ha YyeJ0BeKa OMOIOJISIMU APYTroro yeaoseka. [1pu
rPaMOTHOM U MPaBUJIbHOM BO3IEHCTBUM, TIPU 3HAHUU 3aKOHOB Pa3BUTUSI
U (PYHKIMOHUPOBAHMS OpraHM3Ma YeJ0BeKa, BO3MOXHO He TOJIbKO Mo0e-
JIUTh BO30YAUTENs 3a001€BaHUSI, HO M BOCCTAHOBUTh HOPMAJIbHYIO PabOTy
opraHa Wl CUCTEMBI.

Hanee xotesoch Obl MOAHSATH €1IE OMHY MpoOJIeMy, KOTOpas cTajia
«4yMOI1» KOHIIa ABAALIATOrO BEKa U TPO3UT YHECTU B MOTUJTY 3HAUUTEIb-
HYIO 4acCTh HACEJEeHUS MJIaHEThl — 3TO MpobaeMa MpUOOPETEHHOTO UM-
myHHoro aedunurta. Ilpodaema CIIN/Ia. [Tpuuun Toro, yro CITU/I cTan
TaKOI OMaCcHOCTHIO JIJIs1 YeJ0BeKa HeCKOJIbKO:

1) N10THOCTH HACeAEHUS TUIAHEThl 3HAYMTEJbHO MPEeBbICUIA OM-
TUMAaJIbHYIO TUIOTHOCTD JJIS1 YeJIOBeKa, KaK BUJ1a XMBOI TIPUPO/bI, BXOISI-
LLIEro B OOILIYIO 3KOJIOTMYECKYIO cucTeMy. M30bITOUHAS TJIOTHOCTh COBO-
KYIMHOTO MCU-TI0JIs1 OTpULIATEIbHO BIIMSIET Ha JTtofeit, e€ co3natomux. [1pu
9TOM, pa3pyliaercs 1 ocjadbeBaeT UHAMBUAYAIbHOE 3alIMTHOE MICU-T0JIe
KaXXJIOro 4ejaoBeKa M, KaK COCTaBHas €€ 4YacTh Ha ypOBHE (DM3UYECKOTO
Teja, UMMYHHas cucTeMa opraHusma. M30bITouHast IJIOTHOCTh MCU-TOJIS
AW™ (cMm. I'maBy 3) mogaBisieT TUMYC, KOTOPbIii KOHTPOJIUPYET UMMYH-
HYIO CUCTeMy opraHu3ma. EcTecTBeHHO, MaKCMMaIbHOE OTPHUIIATEIbHOE
BJIMSIHUE — B MecTax, rae 0oJblliasi KOHLIEeHTpalus Jioaeil — B ropojaax,
0CO0eHHO KpyImHbIX. [TapannenbHo U30bITOYHAS MIOTHOCTh COBOKYITHO-
ro TICU-TIOJISI YTHEeTalolle JeiCTByeT Ha TOPMOHAJIbHbIE CUCTEMBI JIIOEH.
M ocobeHHO CUIIBbHO HA MOJI0BYI0 (GYHKIHMIO MyK4uH. YTO MPUBOIUT K paH-
Hell 1 MacCcoBOI MYXXCKOM ummnoreHuuu. M, onarb-taku, 3T0 OUeHb CUJIb-
HO pacIpoCTpaHEHO B OOJBIINX TOPOAAX;

2) aKTMBHOE TTOaBJIeHUE IeMCTBUSI UMMYHHOIi CCTeMBbI UeJoBeKa
MOCPEACTBOM MEAMKAMEHTOB, KOTOPOE€ OCOOEHHO aKTUBHO MPOUCXOIUT
U YK€ B MaCCOBOM MacluTabe, MOCAeIHUE CTO JIET. YK€ HECKOJIbKO MOKO-
JIEHUI JTI0[Ieii TToABEeprarTcsl TaKol JiIeKapCTBEHHOM atake. M 310, B KO-
HEYHOM UTOre, MPUBEJIO K TOMY, UTO pOXKAAIOIIMecs ceiyac 1eTU UMEIOT
c1a0yl0 MMMYHHYIO CUCTEMY, YK€ 3aKpEeIUIEHHYIO B TeHax;

3) oTpuLIaTeIbHOE BO3ACHCTBYE HA OPraHU3M B LIEJIOM U UMMYH-
HYIO CUCTEMY B YaCTHOCTM MPOU3BOAUT OTPULIATEIbHOE BIMSIHIE BHEIII-
Heli cpebl YeJloBeKa, BEI3BAHHOE JIeSITeJIbHOCTBIO CAMOTIO e UeJioBeKa.
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B xone cBoero «rmokopeHus» MpUPOIbI YeJIOBEK OTPaBWII siIaMU BOMLY, BO3-
JIyX U IToYBY. BCE, UTO TOMBKO MOXKHO ObLIO UCIIOPTUTD, YEJIOBEK, B PE3YJib-
TaTe CBOEM «pa3yMHOI» NeATeIbHOCTHU, MCHOPTUIL... B opraHu3m yenoBeka
3THU bl CTAJIM TIOMAAATh C MUlleit, Boaoii, Bo3ayxoM. Kpome Toro, uesno-
BeK caM cebs1 (K TOMY e, 10OpOBOJILHO), pa3pyllaa U OTPaBJIsLI IAaMU,
MPUHUMAasT HAPKOTUKHU, aJIKOTOJIb, HUKOTHH.

B xommiekce Bce 3TM MPUUMHBI, BMECTE B3ThIC, IPUBEIN K TOMY,
YTO YPOBEHb MMMYHHOI aKTUBHOCTH 3HAYMTEIHLHO MOHMU3WICI. Kpome 3T0-
ro, HOpMaJbHOE 3alIUTHOE MCU-TI0JIe OpraHK3Ma YeJIOBeKa OTPUILIATEIbHO
BO3JEMCTBYET Ha JIIOOYI0 MH(MEKLMIO U CO3IaET BeCbMa HeOJIaronpusiTHbLIE
YCJIOBUSI 11 pa3BUTHUS OOJILITMHCTBA XXUBBIX OpraHn3MoB. Bo3MOXHOCTh
JIJIST aKTUBHOTO Pa3BUTUS MH(MEKIIMY B OpraHU3Me YeJIoBeKa TOSBISIETCS
TOrAa, KOrma ypoBeHb MCU-3alMThl OpraHr3Ma MOHUXKAETCS 10 MpUuemMiie-
MOTO Is1 3TOTr0 BUAa MH(pEKIUU YPOBHS. TOJBbKO Mocjie 3Toro nH@eKIus
HayMHaeT pa3BUBAThCs B OpraHU3Me, 3aXBaTUB ce0e «IuIaliapM»...

O cumntomax CITM]la ymnoMuHaeTcsi B MOHACTBIPCKUX JIETOTTUCSX
elll€ BOCEMbCOT JIeT Ha3aa. beccriopHo, oH ObL1 U paHblie. [TpocTo Ko-
JINYECTBO JIIOJel, OOJIEBIINX 2TOI 00JIE3HbIO, ObLIO OYEHDb HEOOIBILINM.
ToJIbKO y €IMHUIL] YPOBEHbD 3aIIUTHOIO MCU-TIOJIsI TIOHMXKAJICSI 10 TAKOTO
YPOBHSI, Koria B opranu3m Mor BHeapuThes Bupyc CITM/1a. [a, K Tomy xe,
rOMOCEKCYaJIM3M, KOTOPBIii OOBUHSIIOT, KaK MPUUYMHY PaclpOCTpaHEHUS
CIIM1a, npucylil 4eJa0BeYeCcKoil Ipupoae C NepBbIX JHEH CYLLIECTBOBAHUS
yeJ0BeKa, Kak Buaa KUBOM nmpupoasl. O0 3TOM €CTb MHOXECTBO CBUJIE-
TeJbCTB, KaK B JIETOMUCSX, TaK U B IUTEpaType BCeX MIEMEH U HaApOIOB,
OT TIOSIBJIEHMS YeJoBeKa Ha 3eMJie U 10 Halmuux aHei... [IpoueHT romo-
CEKCYaJIMCTOB TOXe He ObLT 00Jible, yeM ceituac. [IpocTo paHbliie gonei
ObLIO 3HAUMTEIBLHO MEHBIIIE, UeM ceifuac u A0JIs1, MPUXOAIIAscs Ha To-
MOCEKCYaJICTOB, B LIM(POBOM IepeBOojIe, B HAllle BpeMsl cTajla OYeHb BHY-
IIUATEJILHOMA. ..

K mpupone n mpunynHaM BO3HUKHOBEHMS TOMOCEKCyaanu3Ma Mbl
BEPHEMCSI HECKOJIBKO MO3Xe, a ceituac — o npuurmHax oyma CITM/la B koH-
Lie ABaaLaToro Beka... Kak Mbl yxe pacCMOTped, OCHOBHON NPUYMHOMN
OyMa 3Toro 3a00ieBaHUS SIBISCTCS CHUXKEHUE aKTUBHOCTU 3aIlIUTHBIX
CBOICTB opraHusma a0 ypoBHsl, koraa Bupyc CIIM/la moxeT coriaco-
BaThCsl C OPTAaHU3MOM, U BOZHUKAIOT OJIATONIPUSTHBIE YCIOBUS JJIsI €ro

254



Thaea 8. Opeanusm uenogexa. Ilpuuunst, MexaHu3mvl NOSBACHUAL. ..

pa3Butus. [IpyuMemM HOpMaIbHbBIN YPOBEHb aKTUBHOCTH 3aILIUTHOTO MCU-
MOJISI UMMYHHOM CUCTEMBI 3a IeCSITh YCIOBHBIX enuHull (cMm. Puc. 109).
Bynem cuutaTh, 4TO IIpU YPOBHE, paBHOM IIECTU YCJIOBHBIM €IMHMIIAM,
BO3HUMKAIOT G1aronpusaTHbie ycaoBus a1 Bupyca CIIM/1a, ero pazButus
B opraHusMe yenoBeka. Onupasch Ha 3TU MPEANOJI0XEHNST, BOBMOXKHOCTh
BHeApeHMs B opraHu3M yenoBeka Bupyca CITM/la Bo3HuKaeT Torna, Koraa
YPOBEHb UMMYHHOI aKTUBHOCTU 4Y€JI0BEKA CTAHOBUTCSI PaBHBIM IIECTU
enuHuLaM. Bupyc BHenpsieTcsi 1 HauMHaeTCsl MHKYOalMOHHBIN TTepuoz
pa3Butus 3adosueBaHusi. OcodbeHHoctu Bupyca CIIM/la B ToM, 4TO OH
BHEIPSIETCS B XPOMOCOMBI KJIETOK KOCTHOro Mo3ra. [lociie yero atu kiert-
KU, KaK Ha KOHBeliepe, HAUMHAIOT caMy CUHTE3UPOBaTh BCE HOBBIE U HO-
Bbie MoJiekyJibl PHK Bupyca, KoTopble B TEX XK€ CaMbIX KJIETKax CO31al0T
cebe 3amuTHbIe 6eaKoBbIe 00004KkM. [Tocie 3Toro yepe3 KpoBb BUPYC
romnajaaeT BCE B HOBbIE M HOBBIE y4aCTKM KOCTHOTO MO3Tra, IJ1e MPOUCXOAUT
TO Xe camoe... [Ipu aToM Bupyc paspymaet T-mumMpouuTsl opraHu3Ma ye-
JoBeka. M yepe3 HEKOTOpoe BpeMsl KOHLIEHTpalMs BUpPyca B OpraHU3Me
JOCTUTAET BEJIMUMHBI, TIPU KOTOPOi OpraHu3M TepsieT TaKoe KOJIUYECTBO
T-nmum@oLUTOB, UTO YPOBEHb aKTUBHOCTU UMMYHHOI CUCTEMbI TTaJaeT
110 ABYX YCA0BHBIX envHMII (cM. Puc. 109). ITpu TakoMm ypoBHE aKTUBHOCTHU
MMMYHHOM CUCTEMBI YK€ MHOTMEe MH(EKIIUH TOoJyJatoT 0J1aronpusiTHbIC
YCJIOBUS UIs1 CBOETO pa3BUTHsI. OpraHu3M 4ea0oBeKa MOABEPracTCs aTake
MHOTUX UH@eKuit u B To ke Bpems Bupyc CITM]la, npononxasi pa3Bu-
BaThCs B UeJIOBEKe, MOCTeneHHO YHUuUToXxaeT Bee T-aumdonursi. Opra-
HU3M CTAaHOBUTCST aDCOJIFOTHO HE3alIUIIEHHBIM U OBICTPO ITOoruodaer..."”

15 Korga nucanachk 3Ta KHUTA, g ObLUI YOeXIEH B ToM, uto Bupyc CITM/la pea-
JIeH, 5 AaXKe MPEearojioXUTh TOrIa He MOT, YTO JII0A1, OCOOEHHO Bpauyu, MOTYT
JIraTh BCEMY MUPY, Myrasi BCeX CMepTeJIbHO OMacHbIM 1Jis YeaoBeuyecTBa BUPY-
coM. Oka3bIBaeTcsl HUKTO M HUKOTAA 3a BCE Bpems uctepuu no nosoay CITM]Ia
He TIOJIy9uJ KyJABTypy 3Toro BUpyca. Besa ucrepus co CITMlom ¢ camoro Ha-
yaja OblJla HUYeM MHBIM, KaK CIIeIIMaJbHO CO3MaHHOI YTKOM, LIEIbI0 KOTOPOit
OBbLTO TOJIydeHUe OYepeaHbIX cBepxIpuobUieii. Jlronu ymuparot He or CITWda,
a OT UCTOLIEHUSI UMMYHHOI cructeMbl! M1 BbI3BAaHO 3TO MCTOIIEHUE UMMYHHOI
cucteMbl He BupycoMm CIIM]la, a apyrumMu IIpUYMHAMU: OTPOMHBIMM J103aMU
aHTUOMOTHKOB, HAPKOTHUKAMM U JIEKAPCTBAMM, KOTOPhIE W IIPUBOMST K MpaK-
THUYECKHU IIOJJHOMY pa3pyLICHWIO MMMYHHOI cHUCTeMbl dejioBeka. IlompoOHee
00 3TOM HamucaHo B II1. 21, 1-ro ToMa KHUTH «3€pKajao MOEI TyIIIn».
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ITocnenHee BpeMsi ObLIY 3apEeTUCTPUPOBAHBI CIIydau, KOTIa y JIIoAei
yucao T-mumbonuroB ymensmagoch, Kak u npu CIIN/Ie, Ho camoro Bupy-
€a B KPOBH 3THX JII0/Ieii 00HAPYKUTH He YAAJI0Ch... DTU CIyyaud MOCTaBUIN
B TYIIMK COBPEMEHHYIO MeIULIMHY. [11e ke HaXOnUTCS HOCUTENb 3TOTO 3a-
o0osieBaHus?!. 111 TOro YTOOBI IMTOHSTh 3TO SIBJIEHUE, BCIOMHUM O TOM,
YTO B XOJ€ PBOJIIOLIMM OYEHb MHOTHE BUJbI XKMBBIX OPTaHU3MOB, B TOM
YUCJIe U NPOCTEUIIMX, OBLJIM BHITECHEHBI M3 CBOMX DKOJOTMYECKUX HUIL
0oJiee COBEPIIICHHBIMU OpraHM3MamMu. Tak 1 HEKOTOPbIE BUPYCHI ITOTEPSUIN
CBOU (pU3NUYECKH TUIOTHBIE (hyHIAamMeHThl — MoJieKy/ibl PHK ¢ 6en1koBbIMU
obosioukamMu. [TpocTo Bce 3T MOJIEKY/Ibl MOIJTOTUINCH U PaCIIEeNUINCh
JIPYTMMU XUBBIMU OpraHu3mMaMu. Ho, coxpaHUINCh uX 3(pUpPHBIEC CTPYKTY-
pbl — 3¢upHbIe Tena. [IpucnocadbauBasich K YCJIOBUSIM XXKU3HU Ha 3(PUPHOM
IUIaHE MJIaHEeThl, OHU OKa3aJaucCh OoJiee TMHAMUYHBIMU, YeM Ha (pU3nvec-
koM 1uiaHe. [Ipu aToM aupHBIE Tesla BbIMEpIIMX BUPYCOB YIIJIOTHUINUCH
HACTOJIbKO, YTO CMOIJIM BHEAPATHCS B CTPYKTYpbl T-TMM@MOLIMTOB Ha UX
3(UPHOM YPOBHE, pa3pyllias €ro, YTo B CBOIO O4epe/b, IPUBOAUT K TMOEIU
atux T-mumdounToB. BoT 1 KapTHHKA, KOTOpas TaK yAWBWJIA MEIUKOB...
Huxkakoro Bupyca B KpOBU HET, a OpraHM3M 4ejioBeKka TepsieT cBou T-1uM-
(pouuTel, Kak 1 npu Haaruuu B KpoBu Bupyca CITW a. s peanuzanuu
TaKoro mpoliecca HeoOXOAMMO JIUIITb BO3BHUKHOBEHME OJIarONpPUSTHBIX YC-
JIOBU 17151 BHEIPeHNs1 BbIMEPIIEro BUPYca B 3(pupHOe Teslo YyenoBeka. A 310
BO3MOXHO TOT/a, KOIraa ocjaadjaeHa 3aimTHasA 000/1049Ka He TOIbKO (husuye-
CKOro TeJia, HO ¥ 3aIlIUTHOE SHEPreTHYeCKoe moJjie CYIHOCTH. ..

ITpupona skoaornyeckux 3aboieBaHU — O4eHb IpocTa. B pesyiib-
TaTe OTPaBJECHMSI DKOJOTUYECKOM Cpeibl BCIAEACTBUE IE€ATEIbHOCTH YEI0-
BEKa, B BOJIE, 36MJIE M BO3yXE CKOIMUJIKCH OOJIbIIIME T03bI SI0B, KOTOPHIE
C BOIOM, MUILEH U MPU AbIXaHUH MOIAJa0T B OPraHU3M YeJI0BEKa, BbI3bI-
Basi €ro OTPaBJIEHUE CO BCEMU BBITEKAIOLIMMU OTCIOIA TTOCIEICTBUSIMM.

C npuponoili KapMuueckux 3a00JieBaHUIA MbI CTOJIKHEMCS OoJiee
MoapOOHO B CJIEAYIOIIEH I1aBe.
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I1aBa 9. Biusinue CyImHOCTH HA OPraHU3M
U ICUXHMKY 9€JI10BEKA

CyHocTh uenoBeka... OHa BXOAUT B OIUIONOTBOPEHHYIO SILIEKIIET-
Ky IpHY 3a4aTUU U MOKUIAeT HapaboTaHHOE (PU3UUECKOE TEIO B MOMEHT
ero cMepTu... B TeueHue Bcell )KM3HU YeloBeKa CYIIIHOCTh IPOXOAUT pas3-
HbI€ 3Tarbl CBOCI 3BOJIIOLIMY U Pa3BUBAsICh, OHA BIMUSIET Ha (DU3UUECKOE
TeJ10, B KOTOpoM HaxoauTcs. CyIIHOCTh YeloBeKa MMeeT (DyHIaMeHT, 00-
pa30BaHHBIN TpeMs TeJaMU: 3(PUPHBIM, ACTPATbHBIM 11 MEHTAJIBHBIM. Y JT10-
00ro yejaoBeKa Kaxka0e U3 Ha3BaHHbBIX TeJI CYIIHOCTU MOXKET OBITh Oosiee
WJIM MEHEee Pa3BUTO WJIM HAXOIMTHCS B 3a4aTOYHOM cocTtosiHuu. Ho, cy-
LIECTBYET OJHA 3aKOHOMEPHOCT:

1) moIHOLIEHHOE acTpabHOE TEJI0 MOXET Pa3BUBATHCS TOJBKO IO~
cJie 3aBeplIeHMsT pa3BUTUsI 3(PUPHOro Tejaa 10 OnpeAaeaéHHOTO YPOBHS,
KOTJa ucye3aeT KaueCTBEHHBbII Oapbep MexXay (pM3MYECKUM U acTpajabHbIM
TJIaHAMU TLJIaHEeTHI;

2) NOJIHOLIEHHOE MEHTAJIbHOE TeJI0, COOTBETCTBEHHO, MOXKET pa3-
BMBATbCS TOJBKO IOCJIE 3aBEPILICHUS pa3BUTHS aCTPajabHOIO Teja 10 YPOB-
HSl, KOTJIa MCUYe3aeT KaueCTBEHHbIN Oapbep Mexy (GDU3MUYECKUM U TTePBbIM
MEHTaJIbHbIM IJIAHAMU TJIAHEThI.

Korna Bo3HMKAIOT yC/I0BUS AJIsl pa3BUTUSI OUEPEIHOTO Tejla CYLIHO-
CTH, TIpEbIAYIIME TeJIa MPOAOJIKAIOT CBOE pa3BUTHE JAJIbIIE. DTO pa3BUTUE
MOXKET OBITh KaK aKTUBHBIM, TaK U O4eHb MeajieHHbIM. [1loaToMy Kaxkaoe
U3 TeJl MOXET 3aHMMAaTh JOMUHUPYIOILLIEE MOJOXEHNE B CTPYKTYPE CYIIIHO-
cTu. pyrumu ciioBaMu, Kaxa0€ U3 TeJl MOXKET ObITh HEMPONOPIHOHATIbHO
Pa3BUTBIM CpPEAY APYTUX TeJI CYLIIHOCTU. DTO OIpPEAC/IeHO yKe CaMOii T0-
CJIeOBATEIbHOCTBIO PAa3BUTHS CYLIIHOCTH Moce poxaeHus. Kpome Toro,
YyeJIoBeK MPOA0JIKAeT pa3BUBAThCs B TeUEHME BCeli CBOe Ku3Hu. [pyroe
JIeJ10, KaKUM SIBJISIETCSI 3HaK 9TOTO Pa3BUTUS — ILIFOCOM MU MUHYCOM?..
[ToaToMy, B OOJIBILIMHCTBE Cy4YaeB, MPOUCXOAUT MTOCTOSIHHOE U3MEHEHE
COOTHOIIIEHHS YPOBHEM pa3BUTUS KaXKI0M CyIIITHOCTU. Takre u3aMeHeHUs
0e3yCJIIOBHO JOJIKHBI MPOSIBJISITHCS U B CAMOM YeJIOBEKE, B €T0 MOBee-
HuM, ricuxuke. [lcuxoaorus BeiaensieT YeTbIpe OCHOBHBIX THUIA TMICUXUKU
YyeJI0BeKa:
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1) CAHrBUHUCTUYECKUIA TUTT (CAHTBUHUK ),

2) baermaTuyeckuii Tun (¢paerMaTuk),

3) MeTaHXOJMYECKUI TUTT (METAHXOJINK),

4) XOJIepUCTUYECKU I TUTT (XOJIEPHK).

B Takoit mocienoBaTeIbHOCTU OHM PACHOJIOXKEHBI HeCaydaiiHo.
KakoBbl ke mpuuuHbI 3TOM MocenoBateabHoCTU? [laBaiite monpodyeM
pa3obpartbces... Kaxgoe Teno ¢pyHIaMeHTa CyLIHOCTH B IIpoLiecce e€ pas3-
BUTHUSI MOXET 3aHMMAaTh JOMUHUPYIOIIEE MOJIOKEHUE B 9TOM (pyHIAAMEH-
Te. Ho MeHTabHOE Teno, HarpuMep, HauMHaeT pa3BUBAThLCS MOCASIHUM
U3 Te1 (pyHIaMeHTa U MO3TOMY HaUMHAET BJUSTh Ha KAY€CTBEHHYIO CTPYK-
TYpY CYIIIHOCTH 3HAYUTEJILHO MO3Xe, 4YeM apyrue Tena. K tomy xe, 60Jb-
LLIMHCTBO JIIOIeH TaK 1 HE YCIeBalOT pa3BUTh CBOE MEHTAJIbLHOE TeJI0 10 TOTO
YPOBHSI, KOTIa OHO MOXET CTaTh JOMUHUPYIOIIUM B (hyHAAMEHTE CYLIHO-
cTi. DUPHOE TEJIO KAXKIOTO YeJIoBeKa 3aBepIlacT CBOE pa3BUTHE K 6—8 ro-
Jnam ero xXusHu. [Tpu 3ToM OTKpbIBaeTCs KaueCTBEHHbBIN Oapbep MeXIy
(pr3rUecKuM 1 acTpajbHBIM IJIAHAMU, U HAUMHAETCSI pa3BUTHUE acTpasb-
Horo Tena. MoxeT BO3HUKHYTH Borpoc: «Ho, pebEHOK yxke ¢ caMOoro CBO-
€ro poXIEeHUS UMEET CBOIM XapaKTep U TOT WM MHOM TUIT ICUXUKU?» —
1 3T0 a0coJII0THO BepHO. HuKakoro npotuBopeyusi B 3ToM HeT. B MOMeHT
3a4yaTus MPUXOAUT CYIITHOCTh, KOTOpAas y>K€ MMEET CBOIO KaUyeCTBEHHYIO
CTPYKTYpY yHAaMeHTa. M 3To nmposiBiisieTcsl B TOBeAeHUU peOEHKa ¢ Iep-
BBIX Xe JHeil ero xu3Hu. KauecTBeHHas1 CTpyKTypa ¢pyHAaMeHTa BOIIEI -
ILI€# CYIIITHOCTU €CTh BCETO JIMILIb ONpeAeéHHAsI TOYKA €€ pa3BUTHSI B JAHHOM
(pusuueckom tese. [ToTomy, UTO TOTBLKO MPU HAMUYUU (DU3UUYECKOTO Teia
CYLIHOCTb B COCTOSIHUM aKTUBHO Pa3BUBAThCs. A Terepb, paCCMOTPUM JBa
THUma yHIaMeHTa CyllHOCTH, KOTa:

a) JIOMUHUpYIOLLIee NoJ0XeHUEe B (PyHAAMEHTE CYLIHOCTU 3aHMMaeT
ac¢upHoe TeJo;

0) JOMUHUpYIOIIIee MOJ0KEHUE B (PyHIAMEHTE CYLIIHOCTU 3aHMMAaeT
acTpajibHoe TeJo.

BcnoMmHuTe, B UéM MpoSIBISIETCS y Uye0BeKa KaxKa0e U3 9TUX TeJ,
Ha YTO OHU BUSIOT. D(UPHOE TeJI0 Ye0BeKa MPOsIBIsETCS B €ro (husnye-
CKOI1 cUJie 1 aKTUBHOCTH, B TOM YMCJIe U ceKcyaabHOl. MMeHHO moaToMy
MOJIONEXH B Bo3pacTe 10 16—20 JIeT MMeeT NOBBIIIEHHYIO CeKCYaIbHYI0 AKTHB-
HOCTb, TAK Ha3bIBaEMY10, THIIEPCEKCYaTbHOCTb. B 3TOM Bo3pacTe K ToMy Xe,
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€elI€ HEe 3aKOHYEHO (DOPMUPOBAHUE ACTPATILHOTO Te€Jla U B OOJIbIIEH cTe-
MEHU pa3BUTa HUKHEACTpaJibHAsl CTPYKTypa acTpajbHOIO Teja, YTO Mpo-
SIBJISIETCS B 1I€JTOM KOMILJIEKCE OTPULIATEIbHBIX 9MOLIMI — arpeCCUBHOCTH,
JK€CTOKOCTH U T.JI. ACTpPaJIbHOE TeJIO TIPOSIBISIETCS B SMOLIMOHAIBHOM CO-
cTosiTHUM vyenoBeka. [Ipuuém, ecinm pa3BUTO acTpajibHOE TEJIO U3 OIHOU
¢dopmbl MaTepuu G (HUZKHEACTpaJIbHOE TEJI0), TO 3TO BhIpaXKaeTcsl B LIEJIOM
KOMILJIEKCE HETaTUBHbBIX ITOOYXKAEHUI U CTPEMJIEHUI, KOTOPbIE JOMUHMU-
PYIOT y TAaKOT'O Y€JIOBEKA W YaCTO SIBJSIIOTCS IPUUMHOM €ro 6€31yXOBHOCTH.
Pa3BuToe mosiHoe acTpanbHOE Tejo u3 AByx (popm marepuu G u F npo-
SIBJSIETCSI B TTOJIOXKUTEIbHBIX CTPEMJICHUSIX U TTOOYXKICHUSIX U SIBISIETCS
(yHIaMEeHTOM 711 pa3BUTHSI IyXOBHOCTU YEJIOBEKA.

Takum o6pazoM, ecav B pyHAAMEHTE CYILIIHOCTU JOMUHUPYET Ipup-
HOE TeJIO (TPU MOJIHOLIEHHOM aCTPAJIbHOM TEJIE) Y YEIOBEKa MPOSIBIISIET-
Csl CAHrBUHMCTHYECKHI THN TemMnepamMeHTa [caHrBUHUK| (cM. Puc. 110).
Y takoro 4yenoBeka BOJS JOMUHUPYET HAJ SMOLIMSIMU TTPU MTO3UTUBHOCTHU
nocjeqHux. Takoil 4yea0BeK MOXKeT ynpaBJadaTh CBOMMU sMolvsamu. Eciu
y 4eJI0BeKa, NPy JOMUHUPOBAHUHU B (hyHIaMeHTEe 2(PUPHOTO Tejia, pa3BU-
TO TOJILKO HUKHEACTPAJIbHOE TEJI0, TO Y HEro MpOosBIIsSeTcs (ierMaTude-
cKuii Tun TemnepamenTa [¢paermatuk]| (cM. Puc. 111). daermatuk umeeT
JOCTATOYHO BOJIM M CUJIbI, YTOOBI BBITTOJHSTh JJIUTEILHOE BpeMs Ty UK
WHYIO pabOoTy, HO HE UMEET MOJOXUTEIbHBIX SMOLIMOHAJILHBIX CTUMYJIOB
IIJISI TOrO, 4TOOBI OBITH cCaMOMy TeHepaTopoM uiaeii. Cpeau iermMmaTukoB
He MOXKeT ObITb JuaepoB. OHU Bceraa roTOBbI UATU 3a IPYTUMU, IPUUEM
MPOSIBJISIIOT TIPU 3TOM YIIOPCTBO U (paHATHU3M B TOCTMXKEHUHU MTOCTABJICH-
HOW 11€JT1, OYEHb PEIKO MEHSIIOT CBOU YOEXKIEHUS U... KOHCEPBATUBHBI IPU
OLICHKE JIDOBIX HOBBIX Ui Y HOBIIIECTB.

Korma B pyHmaMeHTe CyIIIHOCTU JOMUHHUPYET aCTPaJbHOE TEJI0 U3
oanoii hopmbl MmaTepun G (HKHeacTpasibHOe Tesio) (cM. Puc. 112), y yerno-
BEKa MPOSIBJISIETCS MeJAHXOJIMYECKMIA TN TeMIiepaMeHTa [MeJIaHXOJUK].
Taxkoii 4eJ0BEK 3MOLIMOHAIbHO HEYCTOMYMB, MAaCCUBEH B IEUCTBUSIX.
JlocTaTOYHO HE3HAYUTEIbHBIX MPOOJIEM JIJISI TOTO, UTOOBI OH MOTPY3UJI-
Cs B JUIMTEJIbHOE NIETIPECCUBHOE COCTOSIHUE, a CBSI3aHO 3TO C TEM, YTO
110 CBOEI DHEPreTUYECKOM CTPYKTYpEe OTpULIATEIbHbBIE SMOLIMU rapMO-
HUYHBI C HUXKHEACTPAJIbHBIM TE€JIOM. DTO MPUBOAUT K aKTUBHOMY BKJTIO-
YEHUIO B OTpUIIATEIbHbIE MOTOKU SHEPTUHU, YETOBEK MPU ITOM AOJTOe
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BpeMS HE MOXKET «BBIKJTIOUUTHCSI» U3 3TOTO COCTOSTHUS U BEPHYTHCS K HOP-
MajabHOMY. M, HaKOHell, Mpy JTOMUHUPOBAHUM B (PyHAAMEHTE CYIIIHOCTH
MOJIHOTO ACTPAJILHOrO Teia U3 AByX opm matepuii G 1 F (BepxHeacTpaibHOe
TeJ0), Y YeJIOBEKa MPOSIBIISICTCS X0AepHIeCKHid THI TeMIIEPaMeHTA [XOJIepyK |
(cm. Puc. 113). I1pu 5TOM YestoBeK co30aET BOKPYT ce0sI Maccy TOJIOXKUTENb-
HBIX 3MOLIMA, JIETKO TePEXOAUT OT OHOTO SMOIIMOHAJIBHOTO COCTOSIHUS
K apyromy. CTpyKTypa ero acTpajibHOTO TeJla HerapMOHWYHA ¢ OTPULIATETb-
HBIMU SMOLUSIMU, TIO3TOMY B OTPHIIATEIbHOM 3MOIIMOHAJIBLHOM COCTOSIHUI
XOJIEPHK JI0JIT0 HAXOIUTbCS HEe MOXKET, OH OYeHb OBICTPO BO3BpAIaeTCs K MO-
JIOXUTEIbHOMY AMOLIMOHAIBHOMY COCTOSIHUIO. U elé: xojiepuk ObICTPO
3aropaeTrcsl KaKkoi-HuOyab uaeeit, Ho y Hero He JOCTAaTOYHO CUJIbI BOJIU
U YIIOPCTBA JUISI peain3aluy 3Tux uaeii. Eciav to, 4To oH gemaeT He mosy-
yaeTcd ObICTPO, XOJIEPUK TYT K€ 3TO OpocaeT U 3aropaeTcsl HOBOI Ueeil. ..
J11s1 GoJiblIeli SICHOCTU ITOHUMAaHMSI BCEro 3TOT0, HEOOXOAUMO OC-
MBICJIUTDH 3AKOHOMEPHOCTH Pa3BUTHS aCTPAJbHOIO Teja 4yenoBeka. [Tocie
3aBepIICHUS PA3BUTUS aCTPaAILHOIO Tejna U3 onHoi ¢popMbel Matepuu G,
ncye3aeT BHYTpEHHMI TTondapbep acTpaJbHOTO IIaHa, U BOBHUKAIOT HE00-
XOIWUMBIE YCJIOBUS JIJIsI JaJTbHEMIIIEro pa3BUTHS aCTPaJIbHOIO Tejla YeIoBe-
Ka. /lanee, mpomomkaeTcst SBOJIOLIMOHHAS HapaOOTKa acTpajbHOIO Tejia
n3 BTopoii Mmatepuu F u mocreneHHOe (hopMUpOBaHME TTIOJIHOTO acTpallb-
HOTO TeJia (acTpaJIbHOTO Tesa U3 ABYX (pOpM MaTepuii, CO CTPYKTYPOId, rap-
MOHUWYHOI ¢ acTpajbHbIM 1J1aHOM). [Tociie Hapa®bOTKM acTpaabHOTO Tejla
13 onHoM popMbl MaTepuu G M 10 3aBEpIICHUS €T0 3BOJIOLIMU U3 BTOPOIi
(dopmbl MaTepuu F, cylliecTByeT MHOXKECTBO MPOMEKYTOYHBIX COCTOSIHUIA
pa3BuUTHS acTpajbHOro Teja. [Ipu 3Tom, eciiu B acTpajbHOM Tejie JTOMUHU-
pyet onHa popma Matepuu G, TOBOPUTCS O HIZKHEACTPAJIbHOM TeJie. A eciiu
JTOMUHUPYET BTOpasi popma maTtepuu F, roBopuTcs 0 BepxHeacTpaJbHOM
Tese. TaknuM 00pa3oM, KaueCTBEHHAs! CTPYKTypa acTPaJIbHOTO TeJla Yeslo-
BeKa onpeaeisieT MHOXECTBO TpaHell SMOLIMOHAILHOTO COCTOSTHUSI.
Crenyet OTMETUTD, YTO [OYTH HEBO3MOKHO HAMTH Y JIIOJIEil «UHUCThINH»
THI TemnepaMeHnTa. B TeueHue Bcelt cBOei XKM3HM KaxKIblii YeJIOBEK Mpo-
JIOJKAeT U3MEHSITCS, TIpU 3TOM U3MEHSETCsI U KaueCTBEHHas CTPYKTypa
ero cymiHoctu. Kpome aToro0, Kak (hm3ndeckoe Teao MepuoaniecKy HyK-
JlaeTCs B OTABIXE /I BOCCTAHOBJICHUSI aKTUBHOCTH, TaK M KaXXJI0€ M3 Tl
(byHIamMeHTa CYLIHOCTU TOXE TTepUOANYECKI JOJIKHO OoTAbIxaTh. U ecin
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TOJIHBIMA [IUKJI AKTUBHOCTU (DPU3MYECKOTO TeJa YeJIOBEKA B OOJIBIIIMHCTBE
CJTy4aeB COCTABJISIET ABAALATH YeTbIPe YaCA B CYTKH (CYTOUHBIN LIUKJI CMEHBI
AKTUBHOCTHU U OTIbIXA, BO BpeMS KOTOPOTO (PU3NYECKOE TEJIO BOCCTAHAB-
JINBAET CBOM MOTEHLIMAN), TO TAKXKE U KAXI0€ U3 TeN (PyHIAMEHTA CYLITHO-
CTU UMEET CBOM LIMKJI aKTUBHOCTH, IPUYEM PA3HBIN Y KaXI0TO U3 TEJL.

Ceituac Mbl MONOUUIA K TOHMMAHUIO MPUPO/IbI OMOPUTMOB YeJI0BEKA.
[TosnHbI TUKIT AKTUBHOCTU 3()MPHOTO TeJIA YEJIOBEKA UMEET JNTUTEIbHOCTh
JIBAJIATD TPH JHS, OH BJIMSET HA (PU3NYECKYIO aKTUBHOCTb Y€JI0BEKA U T10-
3TOMY €r0 Ha3bIBalOT — (pu3udeckum onoputmoM (cMm. Puc. 114). ITonHblit
LIMKJI aKTUBHOCTU aCTPAJIbHOTO TeJIa YEJIOBEKA MPOJOJIKUTEIbHOCTHIO
B IBAIATH BOCEMb JHEN BIISIET HA 9MOLIMOHATIbHYIO aKTUBHOCTD U TIO2TOMY
Ha3bIBaeTCsI IMOLUMOHAIbHBIM OropuT™MoM (cM. Puc. 115). M, HakoHel, moJi-
HBII LIMKJI aKTUBHOCTU MEHTAJIBHOTO TeJIa YEJIOBEKA UMEET MTPOIOJIKUTENb-
HOCTb B TPWALATH TPH THS W BJIVSIET HA MHTEJUIEKTYAIbHYIO aKTUBHOCTD Y€JI0-
BeKa 1 [03TOMY Ha3bIBAeTCsl HHTELIEKTYaIbHbIM OHopuT™MOM (CM. Puc. 116).
MOXHO 3aMETUTBD, YTO MPOCIEKUBAETCH B3AUMOCBSI3b MEXIY CIOXKHOCTBIO
OpraHu3alMy Kaxa0ro Tesa GyHaaMeHTa CyIIHOCTU U MTPOIOIKUTEIbHO-
CTBIO TTOJTHOTO LIMKJIa aKTUBHOCTU KaXJI0To U3 HUX. Yewm Oosiee ciaoxHas
CTPYKTYypa TeJjia, TEM MPONOJIKUATEBHEE MOTHBINA LUK €0 AKTUBHOCTH, UTO
1 TIOHSTHO. [lanee Kaxa0€e U3 OCTAIbHBIX MEHTAJIbHBIX TEJI, B CJIy4ae Halu-
YU UX Y YEJIOBEKA, TAKXKE UMEIOT CBOU TTOJTHBIE LIUKJIbI aKTUBHOCTH, CO BCE
OoJTbIIEl U OOJTBIIEN TUTETBHOCTHIO. BTOpOe MeHTaIbHOE TEJIO UMEET LIUKIT
AKTUBHOCTHU TTPOJIOJIKUATEIBHOCTBIO B COPOK JIEBATH JAHEH, TPEThe MEHTAIbHOE
TeJI0 — CEMB/IECAT YeTbIPe IHS U YeTBEPTOE — CTO IecATh AHeil. Takum obpa-
30M, OMOPUTMBI KaXXJ0TO YEJIOBEKA BIMSIOT U HA €T0 TUIl TEMIIEpAMEHTA.
Takoke Ha TUIT ICUXWKY Y€JIOBEKA OKa3bIBAECT BIAUSIHUE U TTEPUOIUYHOCTD
AKTUBHOCTH TEJI, COCTABJISIOMINX (DYHAAMEHT CYLITHOCTH.

A Tenepb XOTeI0Ch Obl BEPHYTHCS K SIBJCHUSIM, MTPOUCXOISIIUM
BO BpeMs CHa 4yejaoBeKa. BcmoMHUM, 4TO BOKPYT (DU3NYECKOTO Teja Yye-
JIOBEKA CO3JAETCS 3AIIATHOE TICU-TIOJIE, 00ECTIEYMBAIOIIEE MAKCUMAIIBHO
O1aronpUsITHBIEC YCIOBUS JUISI Pa3BUTUSI KaK OpraHmM3Ma, Tak U CYyIIIHOCTH.
3aluTHas HEPreTUYecKasi 000JI04YKa 3alUIIAET HE TOJIBKO OT BIUSHUS
TICU-TIOJIEI IPYTUX XXKUBBIX OPraHM3MOB, HO M OT BCEX OCTaJbHBIX IOJICH
BHEIIIHEN Cpeabl, B TOM YUCJIE U OT BO3ACHCTBUS C APYTUX IJIAHOB TIJIaHE-
Thl. CrJia BO3AEMCTBUS C IPYTUX IJIAHOB, B 00JIbIIIEH CTENeHU ¢ 2(PUPHOTO
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Puc. 115

BIORHYTHM

EMOTIONAL

7.
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1 HU3KHEacTpaJbHOTO, OMpeessieTcsl TakkKe U TOAIIMHON Ka4eCTBEHHOTO
Oapbepa Mexay (U3MYeCKUM U 2(pUPHBIM TIJIaHAMU TUIaHEeThl. ToJlurHa
aTOro Oapbepa MMEeT CYTOUHBIM LIMKJI; MaKCHMMaJlbHa B THEBHOE BpeMs
CYTOK U MUHMMaJIbHa B HOuHOe (cM. Puc. 117). D10 cBSI3aHO ¢ TeM, UYTO
B JHEBHOE BpeMs CYTOK MOTOKM 3HEPruu, matepuii, uaymue ot CojHua,
HacChIIIAIOT BCe YPOBHU 3eMJIM, a B HOYHOE BpeMs 3TU IIaHbI TEPSIOT
U30BITOK (pOpM MaTepuii UX 0Opa3yInX (BCIOMHUTE COOOIIAONIMe-
CsI COCYy/Ibl), YTO, B CBOIO OUepeab, MPUBOAUT K YMEHBILIEHUIO TOJILUHBI
KauyeCTBEHHbBIX OapbepOB MEXAY BCeMM IJaHaMU IUIaHeThl. [ToaToMy,
MUHMMaJbHasl TOJLIMHA Ka4eCTBEHHOIro 0apbepa Mexay (pU3nuecKuM
1 9(pUpHBIM TIaHAMU HAOJI0JAaeTCs MEXIy TBEHAAAThl0O YacaMu HOUM
U YEeThIPbMS YacaMM yTpa. DTO BpeMsl MaKCUMaJIbHO OJIaroNpUusTHO JJIsI
JeCTBUS acTpaJabHbIX XXKUBOTHBIX. M He ciiyyaitHO BO Bcex cKa3Kax, JIereH-
Jax, IpeIaHusIX B 9TO BpeMsl JeiiCTByeT HeUuCTas CHJIa B BUE UYepTeil, BaM-
MUPOB, BelbM, 00OPOTHEM U T. 1. U T. M. Kak Obl He Ka3aJ0Ch 3TO CTPaHHBIM
Ha TepBbIii B3IJISII, HO B 3TUX CTapbIX CKa3Kax ropasao OoJiblile MpaB/bl,
YyeM B Hallleii COBpeMeHHOI HayKe...

Kpome cyTouHBIX KOJIeObaHUi MIOTHOCTY KauyeCTBEHHOTro Oaphepa
MexXay (pU3nIYeCKUM U 2(PUPHBIM TIJIaHAMU, Ha €TO TONIIMHY BIUSIET U
JIyna. Co Bcex ypoBHEU Hallleii MaaHeThl uX oopasymlinre (GpopMbl Ma-
Tepuu neperekawT Ha JIyHy, Hacbimas eé mianbl. Takke, kKak 1 CoJiH-
1Ie HachIlllaeT 3TUMU (popMaMu MaTepUU Bce YPOBHU 3eMiind. Makcu-
MaJIbHO 3TO MepeTeKaHue MPOUCXOAUT B THU MOJHOJYHHIA, UTO IPUBOAUT
K YMEHbBIIEHUIO TOJIIIMHBI KAUeCTBEHHOTO Oapbepa MexXay (pu3ndecKum
1 2upHbIM M1aHaMu. [1pu 3TOM ycuImBaeTcsl oTpuliaTeIbHOE BIUSIHUE
Ha 4yejoBeKa ¢ 3(PMPHOro U HUXKHEaCTPaJIbHOTO MIaHOB T1aHeThl. [1pu
HelTpaau3aluy 3TOro OTPULIATEIbHOTO BIAUSIHUS, TOJIIMHA 3aIIUTHOTO
MCU-TI0JISI YMEHBIIIAETCSI U CTAHOBUTCS MMHUMAJIbHOM B THY TTOJTHOJYHUM
(cm. Puc. 118, Puc. 119 u Puc. 120). D10, o1nsITh XKe, 6J1aronpusTHHIE yC-
JIOBUSI JJ1s1 aKTUBHBIX JEMCTBUI aCTpabHBIX XKUBOTHBIX, KOTOPBIE, HAl/s
cJlabble MecTa B 3alllMTe Tea, AeIaloT €€ Mpo0oil U yepe3 3ToT NMpoOoii
OTKaYMBalOT MOTEHIIMAJ TeJla — KU3HEHHYIO CUITY YyejioBeKa. BcmoMHMM,
(uznyeckoe Ten0, paciiernss BeecTBO, BBICBOOOXAaeT hOpMbl MaTe-
puu, o6pasylolre 3TO BEIIECTBO, MepeTeKaHUe KOTOPHIX MEXIY YPOBHSI-
MM o0ecreurBaeT BO3MOKHOCTb Pa3BUTHUS U LIEJTIOCTHOCTD T€J1 CYLIHOCTU
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yejioBeka. Yepes mpo0Ooii B 3alIMTe MO KaHaIy 3TU (OPMbI MAaTEPUU Ha-
YUHAIOT MepeTeKaTh OT UeJloBeKa K aCTpaJibHbIM XKMBOTHBIM, YTO U I1O-
3BOJISIET UM COXPAHUTBLCS, MpeAoTBpalllasi pacnaj TeJ UX CYyUIHOCTEN.
ITpu 3TOM B MecTe TpoOos HapyllIaeTcsl CTPYKTypa KJIeTOK (DU3n4eCcKoro
Tesa U TeJ CYLIIHOCTU YeoBeKka-aoHopa. st Toro 4ToObl MOJYyYUTh BO3-
MOXHOCTb OTKa4aTh YacTh MOTEHIIMAaNa TeHEPUPYEMOTO (DU3UUECKUM
TEJIOM YeJIOBEeKa, aCTpaJibHbI€ XKMBOTHBIE JOJIKHbBI COMIACOBAThCS C €ro
Ka4eCTBEHHBIMM CTPYKTYpaMu. A TaK Kak, ypOBE€Hb IBOJIOLIMOHHOIO
pa3BUTHS acTPaJdbHbIX XKMBOTHBIX 3HAUYUTEJIbHO HUXE YPOBHS pa3Bu-
TUSI YeJIOBeKa, TPOUCXOIUT MPOCTO TpaHChOpMalIUs CTPYKTYP YesloBeKa
JI0 YPOBHSI CTPYKTYP acTpajbHbIX XKMBOTHBIX (cM. Puc. 121, Puc. 122).
DTO U MPUBOAUT K Pa3pyLICHUIO KAYECTBEHHBIX CTPYKTYP KJIETOK Ue-
JIoBeKa B Tpeaeax 3TUX 30H BHeApeHUs 10 3(pupHoro ypoBHs. Takue
KJIETKU (PYHKIIMOHAJIBHO BHIMAAAIOT U3 AMHOI CUCTEMBI PETYJIMPOBaHUSI
1 HAUMHAIOT pa3BUBaTbCS HE IO MporpaMMe opraHu3ma uejsoneka. Bos-
HUKAIOT PaKOBBIEC KJIETKU, OypHOE Pa3BUTHE KOTOPHIX MPUBOIUT K OYEHb
ObICTpOMY pa3pyliieHuIo Bcero opranusMma (cM. Puc. 123). He ciyuaiito,
PaKOBbI€ KJIETKH TOXK/JIeCTBEHHbI 3UTOTHBIM KjIeTKaM. PakoBas onyxoib,
KJIETKM KOTOPOil OECKOHTPOJBHO U OYeHb OBICTPO AENSITCs, 3a0upas
00JIbIIIYI0 YaCTh 9HEPIUM OpraHu3Ma, MPUBOAUT K TOMY, YTO BCE Opra-
HBbI ¥ CUCTEMbI OpTaHU3Ma YeJioBeKa, He Mojyyasi Hy>KHOro KoJIMyecTBa
SHEPruur, HeOOXOAUMOTrO A1 HOPMAJIbHOM XU3HEIesATeIbHOCTU, Tepe-
rpyXaroTcs ¥ ObICTPO pa3pyllaroTcs.

ITpuunHa paka — pa3pymeHne HOPMAJIbHbIX CTPYKTYP KJIETOK opra-
HU3Ma Ha ypoBHe cymHOcTH. [ToaTOMY, CKOJIBKO OBl HE yaaisjaach pako-
Basl OMYyXOJib, MAKCUMYM 4epe3 ISITh JIeT (KOorma MpOoruCXOaUT peryisipHast
3aMeHa KJIETOK MOpak€HHbIX OPraHOB), 3Ta OIMYXO0Jb BO30OHOBIIsIETCS
BHOBb... Takue BHeApEeHUs Yalle BCero MpoOUCXOsT C aCTPaJIbHOTO Tia-
Ha, MTO2TOMY pa3pylialoTcs B 00Jblleli CTeNeHU KIETK!, UMEeIoI1e pa3-
HbIe YPOBHU Pa3BUTHUSI CBOUX aCTpajbHbIX Te. BOJBIIMHCTBO KJIETOK,
UMeEIOIIUX 3PUPHYIO CTPYKTYPY, OOHOBJISIIOTCS KaXble MSATh JET, YTO
U onpeaensieT HUKJIMYHOCTD MosiBiaeHus paka (cM. Puc. 124 u Puc. 125).
ToJIbKO BOCCTAHOBHMB BCE YPOBHH KJIETOK JI0 HOPMAJIbHOM CTPYKTYPBI, XapakK-
TEePHOI 1JIs1 JAHHOTO TUIIA KJIETOK, MOKHO He IOMYCTUTh HOBBIX PAKOBBIX
OIyXOJIei y YeJI0BeKa.
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OueHb UHTEPECHBIM MPUMEPOM, MOATBEPXKIAIOIINM 3TO, MOXKET
CIYXXUTb TaKO 3KCMEPUMEHT: OpajauCh ABAa FEPMETUUYECKU 3aKPBITHIX
cocyna. B oqHoM 13 Hux Oblj1a TOMelIeHa KyJIbTypa pakoBOii, a B Ipy-
TOM — KYyJIbTypa 3I0pOBOii, HOpMaabHOM TKaHU. COCyIbl CTaBUJIUCH PSIIOM
B TEMHOTE (0€3 COJTHEYHOTO CBETA TOJIIIMHA Oapbepa MeXIy (PU3nyeckum,
3(UPHBIM, aCTPAJIbHBIM U OCTAJIbHBIMU IJTAHAMU — MUMHUMAaJIbHA) U Yyepe3
HEKOTOpOe BpeMsl HOpMasibHasl TKAHb CTAHOBMJIACh PaKoOBOii. [leso B ToM,
YTO KJIETKU C TIPUMUTUBHON CTPYKTYPOI UMEIOT 3HAYUTEIbHO OOJbILIMIA
MOTEHIIMAJT, YeM KJIETKH C 00JIee CI0XKHOI CTPYKTypoii. A 6ojiee MpuMu-
TUBHBIE KJIETKU BCErAa 3aHUMAIOT JOMUHUpYIOIIIee mojioxkeHue. Kak cie-
JIyeT U3 3TOro 3KCIepUMEeHTa, IPY OTCYTCTBUMU B3aMMOECTBUS Ha (pU3U-
YeCKOM YpOBHE, BCE paBHO MPOUCXOIUT TpaHchopMalus 310POBBIX KJIETOK
B PAKOBbBIE.

PaspyliieHre cTpyKTyp 310pOBbBIX KJIETOK Ha aCTpajbHbIX, MEHTAIb-
HBIX IJIaHaX MOXET BO3HUKHYTb U TTPU CUJIBHBIX 9MOLIMOHAIBHBIX CTpeC-
cax, yalie BCEero — OTpULATeIbHbIX, KOT/a 3al0JHEHUE aCTPaIbHOTO Tejla
MOTOKAMU SHEPTUM MPEBBIIIAET JOMYCTUMBbI KPUTUUECKUIA YPOBEHD Ha-
Ipy3KU acTpajbHOTO Teja. CTPyKTYphl aCTPabHOTO Tejla HAUMHAIOT pa3-
pylIaThCs B TIEPBYIO ouepeab B Hanbosiee c1adblx MeCTax, YTO B KOHEUHOM
WUTOIe 1 TTPUBOIUT K MOSIBJICHUIO paKOBbIX KJIETOK. Jlajiee, rOpMOHBI, KOTO-
pble CTUMYJIUPYIOT MPOLIECChl pacllerIeHUs BEIleCTB Ha (DOpMbI MaTepuii
UX 00pasylolue, TakXKe MOTYT ObITh MPUYMHAMU 9HEPTeTUYECKOTO pa3py-
LIEeHUS CTPYKTYP KJIeTOK opraHu3Ma. OcoO0eHHO YacTo 3TO MPOUCXOIUT
MpUY pe3KUX Mepenagax KOHIEHTpallMd TOPMOHOB B OpraHax 4ejoBeKa,
YTO MPUBOIUT K pa3pylIeHNIO HOPMaJbHbBIX KJIETOUYHBIX CTPYKTYP TUX
OpraHoB U Pa3BUTHIO paka...

Kpome pazpyiieHus 3a1uThl U OTKAUYKW SHEPruu (3HepreTu4ecKuii
BaMIIMPU3M) BO3MOXHO HECKOJIBKO IPYTMX TUMOB ACHCTBUSA Ha (pusnye-
CKO€ TeJIo ¢ 3(pUPHOTO U HUXKHEACTPaJIbHOIO TJIAHOB IUIaHEeThl. B yéM xe
9TO MOXeT NposiBUThes?!. Ecau, Mo TeM uiu MHbIM NpUYMHaAM, YesIo-
BEK MMeEeT 0cJIabJIeHHOE 3alllUTHOE MCU-TT0JIe, BOZHUKAET BO3MOXHOCTh
HE TOJIbKO MPO00s ero B KaAKOM-JIM00 MeCTe, HO U MTPOXO[l Yyepe3 3allu-
Ty, 4 3aXBaT (PU3NYECKOTro Tesia ApYyroit cylHocThio. [Tpruém, BoitTu Mo-
JKET KaK yeJoBeYecKasl CyllIHOCTb, TaK U CYIIIHOCTb JII0OOOT0 acTpajbHOTO
XXUBOTHOTO. PaccMoTpuM 3T0 60s1ee moapoOHo... B mojiHOIyHHE, KOTIa

281



Hukonaii Jlesawos. Ilocaednee oopauwenue k Yenoseuecmay

OTpULIATEIbHOE BIMSIHHAE MMOTOKOB YHEPTUHU C aCTpajbHOro U 3(pUpPHO-
ro IJIaHOB MaKCUMaJbHO, IIPOUCXOAUT elllé Oosiblllee YTHETeHUE U 0e3
TOTO yXe 0CIa0JIeHHOM MCU-3aIUThl. A B HEKOTOPBIX CJIy4assX OHa MOXET
HWCYE3HYTh coBCeM... B pu3nueckoe Teno 0e3 Ncu-3aluThl WK C OYEHD
CJ1a00¥ MCU-3aIUTON MOXET BOMTU HE TOJILKO CYIITHOCTb YeJIOBEKa, KOTO-
pPOMY NIPUHAJIEXKUT 3TO TEJIO, HO U JIt00ast Ipyrasi CylIHOCTb ¢ 3(DMPHOTO
WJIM HUXKHeacTpajbHOro riaHoB (cM. Puc. 126, Puc. 127, Puc. 128). [1pu
3TOM TaKasl CyLIHOCTb MOXET 3aXBaTUTh Uykoe (pr3nuecKoe Tejo Kak Bpe-
MEHHO, TaK U HaBceraa. B mociaenHem ciaydae «pomHasi» CyIIHOCTb IOJI-
HOCTbIO OJJOKMPYETCSl 3aXBaTYMKOM WJIM OTKJIIOYAeTCsl COBCEM, KaK MpU
cMmepTu. Bo Bpemst HaxoxaeHUsT B (DU3UYECKOM Telle «Uy>KOi» CYIIIHOCTH,
OHO SIBJISIETCSI CPEACTBOM, C IIOMOILIbIO KOTOPOIO CYIIITHOCTb-3aXBaTYMK pea-
JIU3YET CBOM 3KeJIaHUsI U TTIOTpeOHOCTU. PU3NUecKoe TeI0 MOXKHO CPAaBHUTD
C OIEK/I0M, KOTOPYIO YeJIOBEK CHUMAET Tepel CHOM, a, TPOCHYBILIUCh, Oie-
BaeT BHOBb... M eciiu KTO-TO, MOKa Bbl CIIUTe, one Bauy ogexny, nenan
B Helt BCE, UTO XOTeJl, a TocJie BEPHYJI €€ BaM, TO Bbl, €CTECTBEHHO, He OY-
JIETE 3HATh, YTO AEJAJ YEJTOBEK MOJb30BABIIUMACS BallleH ONEXKION B TOT
MPOMEXKYTOK BpeMEHU IoKa Bbl criayiu. M eciv moToM, KTO-HUOYAb, YBU-
JIeB Ha Bac 3Ty Xe OEeXIYy CKaXeT, YTO OH BUJIE] YeJI0BeKa B 3TOM oiexX/e,
JeJ1alollero To-To U TO-To, TO JJIsI Bac 3T0O OyleT paBHOCUJIbLHO B3pPbIBY
pa3opBaBIIEKCS psIIOM OOMOBI... DTO TOBOJBHO CUJIBHO paCIpOCTPaHEH-
HOE€ SIBJICHUE CpeAyr MCUXM4YecKux 3abojeBaHuii y aoaeit. OueHb MHTE-
peceH OOUH MpUuMep U3 SIBJeHUI TogooHoro poaa... OmHa aeBylika oOblia
OY€Hb CTPOIMX HPABOB, BeJia 0J1aroo0pa3HbIil 00pa3 XKU3HU U HE JOITyC-
KaJjia abCOMIOTHO HUKAKUX CEKCYalbHbIX KOHTAKTOB ¢ My>XKuMHaMu. Kaxk-
Nblii Beuep OHa JIOXUJIach CIIOKOMHO caTh U 0e3MSATEXXHO MPOChINanach
yrpoM. Ho, Korma e€ cylHocTh BO BpeMsl CHa MOKMaana Tejao, B MyCcToe
(busuyeckoe Teso Bxoausaa Apyrasi XKeHCKasl CyIlIHOCTb, HO yXe C COBep-
ILIEHHO TTPOTUBOIIOJOXHBIMU HpaBaMu... «HaneBas» cBOOOIHOE Tel0, 3Ta
CYIIIHOCTb BBIXOJMJIA HA YUY M TPOBOAMIIA TaM OYPHYIO CeKCyalabHYIO
>KM3Hb. YTPOM, 10 BO3BpAILEHUS CYLIIHOCTHU-XO3SIKM, T€I0 BO3BPAIlaJoCh
Ha MECTO U «pOAHash» CYIIIHOCTh aOCOJIOTHO HUYETO He Belalia O MOXO0XIe-
HUSIX CBOeTo (hu3uuecKoro teja. B oy mpekpacHblit J1eHb, 3Ta AeBYIIIKA
oOHapyxuia, YTo oHa 3abepeMeHea. MoxeTe cebe MmpencTaBUTh, YTO OHA
npu 3ToM uyyBcTBOBasa?! Kakoii «CBITOI» IyX COTBOPUMJI ¢ Hell Takoe?!.

282



Thasa 9. Bausnue cywHocmu Ha 0peanu3m U NCUXUKY 4eA08eKd

Puc. 126

283



Huxkonaii Jlesawos. Ilocaednee oopawenue k Yenoseuecmay

Puc. 127

O\ — — ., ol

284



Thasa 9. Bausnue cywHocmu Ha 0peanu3m U NCUXUKY 4eA08eKd

Puc. 128

285



Hukonaii Jlesawos. Ilocaednee oopauwenue k Yenoseuecmay

Ternepb, HEMHOTO O JIyHaTH3Me... SIBJIeHNS, TaK Ha3bIBAEMOTO, JIyHa-
TH3MA SIBJISIIOTCS] IPUMEPOM HENOJTHOTO 3aXBaTa (PU3MIECKOro TeJia dyKoii CyuI-
HOCTBIO, KOTJIa CYIIITHOCTb-3aXBaTUMK HE MOXKET MOJHOCTbIO BKIIOUUTHCS
B UY>KOIi MO3T U YIIPABISATh BCeMU (PYHKIMUSIMU MO3Ta U (PU3UYECKOro Tena.
OHa BKJIIOYAETCs TOJIbKO Ha YPOBHE NMPUMMUTUBHBIX CTPYKTYpP MO3Ta, 4TO
U TIPOSIBJISIETCS] B MEXaHUYECKMX (HEOCO3HAHHBIX) ABMKEHUSIX B COCTOSIHUU
JyHatusMa. Eciu xe, B He3alIMIIEHHOE (PU3UYECKOE TEI0 BOUIET CyIIl-
HOCTb aCTpajbHOI'O XKMBOTHOIO, TO 3aXBaUeHHOE TeJIo OyIeT 1eiicTBOBaTh
B COOTBETCTBUM C 00pa30M XKM3HU ITOTO XXKMBOTHOro-3axBaTuuka. M eciu
JaHHOE XMBOTHOE, MIPU CBOEI MPOIILION XNU3HU, B CBOEM (PU3MUECKOM
Tejie yOMBao APYTUX XKMBOTHBIX U TTOEAAI0 UX TO, B3SIB «HAIIPOKAT» Te-
JIO YeJIoBeKa, CYIIHOCTh OyAeT JAeiicTBOBATh A0COIIOTHO TAKXkKe, HACKOJIb-
KO TTO3BOJISIT, KOHEUHO, BO3MOXHOCTH 4esioBeueckoro Tesa (cMm. Puc. 129,
Puc. 130 u Puc. 131). D10 u ecTh IpUUMHa MOSIBJICHNS JI0Aei-000pOTHEIA.
KoHeuHo xe, pu3nueckoe Teao yeJoBeKa He MeHsIeTCs o oOpasy U Mo-
JOOUIO CYIIIHOCTU acTPaJbHOIO JKMBOTHOTO, & TOJIBKO €T0 IeiCTBUS MO/~
YUHSIOTCS TPeOOBAaHUSIM 3TOM acTpajabHOI CYIIHOCTU. YBUIETh BOIIE/ -
LIYIO CYLIIHOCTb MOTYT JIMILIb T€ JIIOAU, MO3T KOTOPBIX UMEET KaUeCTBEHHYIO
CTPYKTYPY, TTO3BOJISIOLIYIO TTOJy4aTh MH(MOPMALIMIO (B TOM YUC/Ie, BUIETh
U CJIBIIIATh) C APYTMX YpOBHEH maHeThl. M emg... He cayvyaitHo, B cCKa3Kax
U JIETeHJax BCeX HapOodOB U BPEeMEH, KOrJa YOUBAIOT 000POTHS, €ro TeIo
MPUHUMAET B/, Y€JI0Be4eCcKOoro Teaa. /1eso B ToM, UTO IIpU CMEPTHU pa3py-
maeTrcs (pru3nYecKoe Teo, U CYIIHOCTh aCTPaabHOIO XKUBOTHOTO HE MOXKET
MPOIOJIXKATh T0JIbIlIe HAXOAUTHCS B HEM.

A ceityac Mbl C BAMU PacCCMOTPUM APYTHUE CUTYyallM, KOTOPbIE TTPH-
BOJSAT K pa3pylIeHUIO WIK OCIa0ICHUIO 3aIlIMTHOTO TICU-TIOJIS YeoBeKa.
OIHO 13 MHTEepECHENINX SIBJIEHU I TTON0OHOTr0 poja — AeMCTBYE aJIKOTOJIsI
Ha OpraHu3M 4YeJIoBeKa 1 Ha ero 3alUTHOE ICU-T10Je. AJKOrojb, a TOU-
Hee — 3TUJIOBBII CITUPT, CoAepXKallUiicsd B HEM, IMeeT MOIIHYI0 OTPULIATE b~
HYIO 3HePreTuKy. D(pupHas CTpPyKTypa 3TUJIOBOIO CIIUPTA OYEeHb aKTMBHA
U CWJIbHO BJIMSIeT Ha 3(UpHOE Tejio YeaoBeka. BoT onHa U3 mpuyuH, moye-
MY TbsIHBII YeJI0BEK CTAaHOBUTCS 3HAYUTEIbHO cabee TPE3BOro uyeaoBeKa.
AJIKOTOJIbHBIE HAMTUTKU UMEIOT OJHY 0COOEHHOCTh, KOTOpasi U SIBJISIETCS
MPUYMHOI MCUXOJOTMYECKOI MPUTSITraTeJIbHOCTHY anKoroisi. B Hux comep-
JKaTes ellé ¥ MpocTeiiiime caxapa — IJII0Ko3a U (pyKTo3a, KOTOPbIE OUeHb
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OBICTPO BCAChIBAIOTCS B KPOBb U AAIOT BCIUIECK MOJIOKUTEIbHO SHEPTUU.
DTUNOBBII CIUPT MO CBOEMY BIMSHUIO HA OPTaHU3M, MHepLUUOHEeH. Ero
oTpulIaTeJIbHasl CTPYKTypa HauMHAaeT AeCTBOBATh Yepe3 HECKOJIbKO Ya-
COB, KOIJla OpraHu3M, €ro reyeHb yXe He B COCTOSIHUM HEeUTpaan30BaTh
3TUJIOBBIN cniupT. [TeyeHb BeIpabaThiBaeT (hepPMEHT, paCIICILISIOLINI 3T -
JIOBBII CITUPT U UMEET HEKOTOPHIii ero 3amnac. /1eo B ToM, UTO STUIOBBI
CITUPT SIBJISIETCS MPOAYKTOM pacriafa CIOXKHBIX CaXapoB, IIO3TOMY IeYeHb
1 BbIpabaThiBaeT 3TOT (pepMeHT. Ho, KOHEYHO He 1J1s1 TOro, YTOObI pac-
LIETUISITh BBITTUTBIN YeJIOBEKOM 3TUIOBBIN criupT. TakuM oOpa3om, yepe3
HECKOJIbKO YaCOB MHTEHCUBHOIi pabOThI, ITI€UeHb YeJIOBEKa PacXoayeT Bce
CBOM 3aIlachl U PeCypchl MO BhIPaObOTKE 3TOro hepmeHTa. OCTATOK MEXKIY
TE€M KOJIMYECTBOM 3TUJIOBOTO CIMPTa, KOTOPOE YEJIOBEK BBIMWJ U TEM, UTO
OpraHu3M MOXET paclleNuTh, HAYMHAET OTPUIATEILHO BIMATH HA 3(pUPHOE
TeJi0 yenoBeka. [1pu aTom adupHOe Teo YeoBeKa HACHIAETCA OTPUIIA-
TeJIbHOM /IJ151 HEro SHeprueil, YTo NMPYBOAUT K HAPYIIEHHIO OajiaHca (hyHIaMeH-
Ta cymHocTd. M, Kak ciaeacTBue, pe3ko yMeHbIIAeTCs IJIOTHOCTD 3aIIUTHOTO
NCH-N0JIA YeoBeka. OUeHb YacTo yTPOM MOCie MpréMa aJIkoroJis 4YeloBeK
YYBCTBYET ce0s1 pa30UTBHIM, CUJIbHO YCTaBIIIMM, Y HETO KPYXXKUTCS TOJIOBA,
MyuaeT TOIIHOTA, BO3HUKAIOT PBOTHbIE MO3bIBbI.

PBota, kcTaTu, emié onHa 3alldTHAsI peakiiysi OpraH1M3Ma; Koria rne-
YeHb HE B COCTOSTHUU OOJIbIIIe TTPOA0JIKATh PACIICIISATh STUIOBBII CITUPT,
MO3T CTUMYJIMPYET Cra3Mbl XKeIyAKa U KUILIEeUYHMKA, C 1IeJIbI0 BBIOPOCUTH
U3 ceds1 To, YTO B HEM €llE OCTaJIoCh (OJlarogapsi 3TOMY, 4acThb aJIKOTOJIsI
BbIOpachIBaeTCsl U3 opraHusma). Ilcuxoaornyecku, UMEIOIIMI yTpoM Ta-
KO€ COCTOSTHME YeJIOBEK BCIIOMMHAET, YTO MOCJIe TOTO, KaK OH BBITTMII aJl-
KOT0Jib, OH YyBCTBOBaJI ce0s1 oueHb Xopol1uo. M ecTecCTBEeHHOI peakLueit
SIBJISIETCSI TO, YTO OH MPUHUMAET OYEPEAHYIO 103y CIUPTHOTO... BCE€ moB-
TopsieTcst BHOBb. M eciin 9T0 mponoskKaeTcs aKkTUBHO U JIUTEIbHOE BpeMsl
(IJ1s1 pa3HBIX JI0Jei — pa3Hble MEPUOIbI BPEMEHM), TO UeJIOBEK JOBOAUT
ce0sI 10 OCTPOro AJKOroJbHOr0 onbsHeHusA. [1pu 3TOM 3a1IUuTHAsE 00010Y-
Ka 4yeJloBeKa CTAaHOBUTCS BCE cilabee U ciaabee, BOKPYT HEro coOOMparoTcs
acTpaJibHbIe BAMIUPbI, MPEABKYILIAsl BEJIMKOJETTHOE MUPIIECTBO. ..

OpraHu3M ajJKoroJiMkKa HauMHaeT ObICTPO pa3pyllaThbCsl U CTa-
petb. M Korma B pe3yabTare IJUTEIbHOTO MOTPeOIeHUS aIKOT0JIs1 Yesio-
BEUECKUi1 OpraHn3M y>Ke COBCEM HE B COCTOSIHUM PaCILIETUISITh STUIOBbIM
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CITUPT, €r0 KOHLIEHTpaLMs B HEipOHaxX MO3ra HaYMHAET PaCcTU U TOCTUTAET
KPUTHUYECKOI, ITPU KOTOPO HEMPOHBI HAUMHAIOT TMOHYTh. B Takoii cu-
TyallMM CYIIHOCTb Y€JI0BEKA UIET Ha KPAHIOIO MEPY — OTKPBIBAET CTPYK-
TYpbl HEAPOHOB (PU3NUYECKOTO MO3ra, IMPU 3TOM MOTOKU MAaTePUU C BbI-
CILIMX MEHTAJIbHBIX MJIaHOB HAYMHAIOT MPOHU3bIBATh BCE TEja YeJIOBEKa
U pacIIeTUISIIOT STUJIOBBIM cniupT. Ho, Tak Kak HEMPOHBI JAHHOTO MO3Ta
9BOJIIOIIMOHHO K 3TOMY HE TOTOBBI, TO HAUMHAETCS U pa3pyllIeHUE yXKe
WMEIOLIMXCS Y HUX CTPYKTYP — 3a4aTKOB MEHTAJIbHBIX U aCTPabHbIX TEJI.
DT0 — KpaliHUIA METO/I, OT MOCJIEACTBUSI KOTOPOTO OPraHU3M M CYIIIHOCTb
€IIE B COCTOSIHUM OMPaBUTHCS, HO 3TO BO3BMOXXHO pa3, MaKCMMYM JIBa pa3a,
He 6oJjiee. Ecnu xxe mogoOHoe OyaeT MpouCXOauTh Yallle, HAaYHETCS OYeHb
OBICTPOE pa3pyllIeHNE OCHOB MEHTAJILHOTO, a TTOCJIE Y MOJTHOE pa3pylleHue
acTpajibHOIO Teja CyIHOCTU. UMEHHO MOATOMY, MO3T aJIKOT0JIMKAa MocJjie
CMEPTH BBILISIAUT, KAK Y HOBOPOXKJAEHHOr0, a MHOIA 1aXe, KaK Y 3apo/ibl-
1A — MPAKTUYECKH MOJHOCTDIO IJIAJKMM, BCE M3BWIMHBI «Pa3nIaKMBAIOTCSA». ..
Takoit Mo3r npoxoauT ¢a3y 0OpaTHOI IBOIOIMH.

MHTepecHO TO, YTO B MOMEHT TaKOTO «PACKPBITUSI» MO3T YeJIOBE-
Ka MOXET MPUHUMAaTh MUH(MOPMALIUIO C IPYTUX MJAHOB IIAHETHI: YeJI0-
BEK HAUMHAET BUAETh «<4EPTUKOB» (€I1I€ TOBOPSIT — TOMUJICS 10 YEPTUKOB)
Y pa3HbIX IPYTUX, MAJIO MIPUSTHBIX CyIIeCTB. [IpOCTO B TaKOM COCTOSTHUM
MO3T YeJIOBEKA BUIUT aCTPATbHBIX XXUBOTHBIX, KOTOPbIE T€HACTBUTEIBHO
M0 BHEIIIHEMY OOJIMKY HE MPUSATHEE, a YaCTO e1IE€ OMEP3UTESIbHEE, YEM
camMu yepTu... Kctatu, o «4eptsx»... B anmoxy nMHO3aBpOB ObLT OIMH KX
BUJ (TaKXKE YK€ BbIMEPILiT) — MPSIMOXOASIINIA, C pa3BUTBIMU MEPETHU-
MU TPEXMAIbIMA KOHEUHOCTSIMM, OYEHb MMOXOXKMMHU HAa PYKU, TAKUMU K€
TpE€XMaabIMA HOTaMM, C XBOCTOM, C (hOpMOI1 uepena, IMmoxXoxei Ha 4eno-
BEUYECKYIO, C OTPOMHBIMU [NIa3aMU 1 KJIIOBOBUIHBIM PTOM, a Y HEKOTOPBIX
Pa3HOBUIHOCTEN Maxe ObLIM POroBble HAPOCTHI — pora... YeM He moaHas
KapTUHKA YepTeil, KOTOpbIE€ B a1y Ha CKOBOPOJKAX I'PEITHUKOB XapsT?!.

He npasna n1u, 3a6aBHO? DTOMY BhIMEpLIEMY BUAY JUHO3aBPOB
MaJ€OHTOJOTU JaJii UMS AU3AHONUTEK. TaK BOT, B COCTOSSHUU OCTPOTO
aJIKOTOJIBHOTO OIMbSIHEHUS YEJIOBEK BUAUT 3TUX ACTPATbHBIX XKUBOTHBIX,
KOTOpbIE, K TOMY X€, MPEANPUHUMAIOT NOMBITKM OKOHYATEIbHO pa3py-
IIMTh OCTATKU €ro 3alLMTHOIO IICU-TIOJIS U TUIOTHO «IT000EAaTh» €ro SHEP-
rueit... Korma yeioBek BCE€ 3TO BUIUT, OH €CTECTBEHHO MBITAETCS Kyl1a-TO
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COPSATATbCS WU OTOUTBLCS OT STUX HaIlaJalolIuX «XUIIHUKOB». U eciu Te,
KTO HE HAXOIUTCS B TAKOM XK€ COCTOSTHUM HAOJIIOAAIOT 3a TPOUCXOASIIINM,
TO JIJISI 9TUX JIIOJEH BCE OTU ACUCTBUS, MSITKO TOBOPSI, BBIIVISLIAT O0Jiee YeM
CTpaHHBIMU... OCOOEHHO, KOIia UM HAUMHAIOT ITOKa3bIBaTh, U3 KAKOTO yT-
JIa TIOSIBJISIETCS TO WJIM MHOE YyJIOBUILIE... Bpaun Ha3bIBAlOT 3TO COCTOSTHUE
«0enoii TOpSIYKOM» U CYUTAIOT BCE 3TU BUACHUS rajmonuHanueid. Ho Bce
STU «TALTIOLIWHALIMA» UMEIOT TOYEMY-TO OYEHb MHTEPECHYIO OCOOEHHOCTb:
BCE JIIOAW, HAXOMSIIMECSI B COCTOSTHUU «O€I0i TOPSTUKU» (a 3TO THICSIYH,
MUJUTMOHBI JIIOAEH, €CJIM TOBOPUTh 00 ncTopru YestoBeuecTBa), BHE 3aBU-
CUMOCTHM OT 3I0XH, Pachl, KyJbTYpbl, BEpOBaHUIA, 00pPa30BaHHOCTHU BHIEIH
U BUIAT NPAKTHYECKH OJTHO M TO Ke... OUeHb YK YCTOMUMBBIMU ITOJTYyYarOTCS
9TU «TaJUTIOLIMHALIMW», He TipaBaa au?.. M ecim MOXXHO NpeacTaBUTh, YTO
JIIOASM TIPOILILIBIX BEKOB, MOCJE YCABIIIAHHBIX B IETCTBE CKAa30K U IPO-
MOBENEH CBSIILIEHHUKOB 00 AJle, MX 00JbHas (paHTa3usl poxaansa UM dTUX
CYLIECTB, TO B YEM K€ IPUUYMHA TOTO, YTO JIIOIU HAIIMX THEH, KOTOPhIE
HE BEPST B «CTPAIIHbIE CKa3KW» (2 HEKOTOPBIE UX JaXKe U HE CIbILIAIN),
B COCTOSTHUU «O€JI0¥ TOPSTYKM» BUIST TE€X XKe «4epTeit», KOTOPbIX BUIEIN UX
nennl v npagenbl?!. KoHeuHo Xe, 3TO — He raJuIiouMHalIuu. .. YeaoBek, B co-
CTOSIHUM «O€eJIOi TOPSTYKM», BUIUT peajibHbIE CYIIeCTBA 93(PUPHOTO U HMX-
HeacTpaJibHOro ypoBHel 3eman. ToIbKO HUKTO, K COXATEHUIO, HE TAET
3TOMY IPaBUJIBHOIO OOBSICHEHUS.

A Tenepb O HAPKOTHKAX... Bo3nelicTBMe HApKOTUKOB HAa OpraHu3M
YyeJoBeKa elle bosee paspyliaroniee. ITo CBI3aHO C HEKOTOPBIMU OCO-
OEHHOCTSIMU CaMUX HAPKOTUKOB. HapKOTHKM — opraHnyecKkue BelecTBa,
MMEIOILINE MOILIHbIE 3(PUPHBIE CTPYKTYPhI U OTPULIATEIBHYIO SHEPTUIO.
ITocne norpebaeHNSI HAPKOTUKM OBICTPO Yepe3 KPOBb MOMAAal0T B MO3T.
M xorna KoHLEHTpaLus 3TUX SII0B JOCTUTAET KPUTUUYECKOM U CTAHOBUT-
Csl CBEPXKPUTUYECKOM, TPOUCXOIUT CIEAYIONIEe: YTOObI pacIlleNUTh 3TU
SIABI CYIITHOCTh pa3BOpayMBaeT HEMPOHBI MO3ra Ha BBICIIMX MEHTAJIbHbBIX
ypoBHSX. [Ipr 3TOM CTpyKTypbl HEPOHOB, HE UMEIOIIIME STUX YPOBHEIA,
MpY MPOTEKAHUM Yepe3 HUX ITOTOKOB SHEPIUii 3TUX YPOBHEN, HAUMHAIOT
OBICTPO pa3pymiathbes. B To ke BpeMsi, MPOMCXOAUT paclleIIeHUE HapKO-
TUYECKUX BEILIECTB MOTOKAMM SHEPTUil MEHTAIbHBIX YPOBHEN.

B TeyeHune Bcero aToro BpeMeHM 4eJ0BEK B COCTOSIHUU BUAETH
U CJIBIIIATh IPYTUE YPOBHU, YYBCTBOBATh Ce0s TaK, KaK HE YyBCTBOBAJI
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HUKOTIIA B CBOEM xK13HMU... M yeioBeKa yxxe Heylaep:K1MMO HauMHaeT TIHYTh
BHOBb I BHOBb K TOMY COCTOSIHMIO OJIa’keHCTBA, KOTOPOE OH OTHAXKIbI
UCIIBITAN... A JJI TOrO, YTOOBI MO3T MOT PACKpPBITHCSI CHOBA, TPEOYIOTCS
BCE€ OOJIbIIIME W OOJIbIIME 103bl HAPKOTUKOB. M 03I BHOBb paCKpPbIBAETCS,
U ell€ CUJIbHEN pa3pylIaloTcsl ero CTpYKTyphl. M Hy>XXHa eué Oosbluas
J103a, YTOOBI TIPOU3OIILIO CIEAYIOIIEeEe paCKpbITHE... B pesysbrare aTuX 1mo-
MBITOK OPraHU3M U CTPYKTYPbI CYLIIHOCTU OYEHb OBICTPO U 0€3BO3BPATHO
paspymarTcs. JIrobas monbITKa 4eaoBeKa 3aCTaBUTh PACKPBITHCS MO3T,
KOIJIa OH 9BOJIIOLIMOHHO HE TOTOB K 9TOMY, PABHOCUJIbHA MOTBITKE CUJIOM
PaCKpbITh He3peJblit OyToH 11BeTKa. Koraa 3To mpoucXoauT, LIBETOK BSHET
1 TMOHET M HUKOT/IA YK€ HeJib3sl OyIeT YBUACTh €ro MICTUHHOM KPacOTHI...

TonbKO MpY rapMOHMYHOM PA3BUTHH U 3BOJIOIMH, KOIJa MO3I Ha-
padaTbIBaeT CTPYKTYPbI BBICIIHX MEHTAJIbHbIX IVIAHOB U Pa3BOPAYMBAETCS
«JIOTOC», yepe3 hu3nyecKoe TeNO, Yepe3 Tejla CYIHOCTH HAYMHAIOT MPoTe-
KaTb SHEPIUH BBICIIMX MEHTAJbHBIX c(hep, JAIOMHKX Y€TOBEKY ropasao 00b-
11e, KaK B OLIYIIEHUAX, TAK U B BO3MOXKHOCTAX. [1py TakoM pa3BUTHUM MO3ra
U CYLIHOCTHU Y€JIOBEK B COCTOSIHMM TOJILKO BO3/I€ICTBMEM CBOEI MBICIIH,
MCU-MOJISIMU BAUSITh HA MHOTHE TIPOLIECCHI, TPOUCXOSIINE B OOIIIECTBE
u npuponae. CBOOOIHO NepeMeIaThCsl B IPOCTPAHCTBE U BPEMEHU, BUIIETh
MPOIIUIOE, HACTOsIIEee, Oyayllee U BIUSTh Ha Hero. I MHOTroe, MHOTO€E Apy-
roe... 9To He TUIIOTe3a, He TpeanoyoXeHe. MHe ynajioch HaiiTH cnocob
TapMOHMYHOIO BbIBOJA CYLIIHOCTH YE€JIOBEKa, CTPYKTYp €ro MO3ra Ha 3BO-
JIIOLIMOHHBII YpOBEHb, KOLAA 3TO CTAHOBUTCSI BO3MOXHBIM. Sl Hay4usicst 3To
JleJaTh, 3aTpauyrBasi CBOIO SHEPTUl0, CBOM MoTeHMal. M nmopsaka naTucot
YeJ0BeK MOUX YYEHUKOB, KOTOPbIE MPOLLIM MOIO IIKOJY, MOJYYUIN WIN
BCE, WK YaCTh 3TUX BO3MOXHOCTEH. [Ipruém, rociie 3aBepiiueHus 1KOJIbI,
MPOLIECC BOMIOLIMOHHOTO Pa3BUTUS Y HUX TMpoaoskaics. Kro umen MeHb-
111€ — MoJIy4aJi 00JIbIlIee, KTO UMEN YK€ MHOTO€ — MproOpeTai To, 0 YEM OH
Jlaxke He MOT TMoJ03peBaTh. S MUIIy 3To He 1Sl TOTO, YTOObI TOKa3aTh, YTO
MOi1 MeTof caMblit Tydiiuii. MoxeT ObITh €CTh IPyTHUe CIIOCOObl JOCTUYD
3TOr0 MPU CAMOCTOSITEIbHOM pa3BUTUU WJIM KaK-TO MHaue... EqMHCTBEeHHO
rmoyemy si 00 3TOM ITUIILY, 3TO YTOOBI OCTAHOBUTH TEX, KTO TSIHETCSI K HAPKO-
TUKaM, YTOObI «BUJIETh, CJIbIIIATh, YYBCTBOBAThb OOJIbIIIE»... MOXHO U BU-
JIeTh, W CIIbIIIATh, U YYBCTBOBATh BCE 3TO, HE pa3pyllasi, He YHUUTOXasI
CBOI1 MO3T, CBOIO CYIIIHOCTh, @ HAOOOPOT — co3aaBas ceds. M 3To — peanbHoO.
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Hy>XHO TOBKO X0TeTh M 3HATh, KAK 3TO CAeJaTh. A JJIS1 9TOr0 HY>KHBI 3Ha-
HUsI, 3HaHUS U ellI€ pa3 3HaAHUS... ICTUHHbIE 3HAHUSI 3aKOHOB MIPUPOJIbI,
MPOLIECCOB, MTPOUCXOASAIIMX B HAC CAaMUX U BOKPYT Hac. M MHOroe HeBO3-
MOKHO€ CTaHeT 17151 Bac BO3MOXKHBIM. ..

A Ternepb, BEpHEMCSI BHOBb K MO3TY YeJIOBEKa 1 BOBMOXHOCTU €To
PACKpBITUS HA IPYTUX YPOBHSIX. YacTo MpOUCXOAUT paCKPhITUE MO3Tra Mpu
OUEHb MOIIHBIX AMOIIMOHAJIBHBIX MOTPSICEHUSIX, CTpeccax. DMOLUM KaK Obl
B3pbIBAIOT MO3T YeJI0BeKa U3HYTPU C aCTPaJIbHOTIO IJlaHa, 1 BHOBb HEMO/I -
TOTOBJICHHBII 9BOJIIOLIMOHHO MO3T paCKPbIBAETCs, 1 Uepe3 HEr0o HAUMHAIOT
WUITU TIOTOKU dHEPIruii, nHGopMalur. Mo3r HU CTPYKTYPHO, HU 3BOJTIOLIM -
OHHO K 9TOMY He ToTOB. OH HauMHAeT MOrpyKaThecsl B Maccy MH(pOpMaLIuu,
KOTOPOI OH HE B COCTOSTHUU «IIepeBapuTh». Takas meperpy3ka Hapylaer
(byHKILIMM HEIPOHOB MO3ra, U MO3T YeJIOBeKa MepecTaéT aneKBaTHO BOC-
MpUHUMAaTh UH(OPMALIMIO, TTOCTYMAIOIIYI0 B Hero. Mo3r nmpocTo He B CO-
CTOSIHMM CO3J1ATh U3 ITOi MH(OPMAIMH NOTHYIO, HEJIbHYI0, CTPOIHYIO MO3aUKY
noHuManus. B HEM BoliapsieTcst Xaoc... M 3TO IMPOUCXOIUT IMPUTOM, YTO KaxK-
NIbIiA 2JIEMEHT 3TOI MO3auKKU COOTBETCTBYET UCTUHE. B pe3ynbrare Takoro
pacKpbITUsI MO3ra, YeJI0BeK MPUOOpeTaeT JUllb... IU30(PPEHUIO Pa3HOM
cTerneHu TskecTu. KpoMe aToro, Takasi meperpyska Mo3ra mpuBOAUT K pa3-
PYILIEHUIO 3aIIUTHOTO MCU-TOJISI OpTaHU3Ma, U MOSIBJISIETCSI BO3MOXKHOCTD
MporpeccupoBaHusl 3a00JeBaHNsl, KaK Ha YpOBHE (DM3MUYECKOro Tena, Tak
1 Ha YPOBHSIX CYLIHOCTHU.

M emi€ 06 omHOM OY€Hb MHTEPECHOM BIIMSIHUM CYIITHOCTU Ha opra-
HU3M 4YeJIOBeKa, ero NCcuxuKy... CyliHOCTb MIPUXOAUT B MOMEHT 3a4aTusl
B OIJIONOTBOPEHHYIO siflieKIeTKY... Korma B OMomMaccy ¢ My>KCKOIi reHe-
TUKOM BXOAUT MY>KCKasl CyLIIHOCTb, & B OMOMAcCCy € KEHCKOM reHeTUKOI —
JKEHCKasl CYIIIHOCTb, He BO3HMKaeT HUKaKuX mpooaeM. CylIHOCTbh Hapa-
OaTbhIBaeT cedbe HOBOE (pu3MUYecKoe Teao U pa3BuBaeTcsl B HEM. Ho Bxox
CYLLIHOCTH T10 SHEPreTUYECKOMY KaHally, BO3HUKIIIEMY B MOMEHT 3a4aTusl,
CBsI3aH C TapMOHMUEN KaueCTBEHHOI CTPYKTYpbl SHEPIUU 3TOTO BCILIEC-
Ka ¥ YPOBHSI, HA KOTOPOM HaXOAUTCSI CYIIHOCTh. M 04eHb 4acTo BO3HU-
KaeT CUTyalMs, KOrjaa B OMOMACCY C MYKCKO#i TeHeTHKOi BXOJIUT JKeHCKast
cymHocTh (cM. Puc. 132). Yto xe npoucxoaut torna?! B Hauane, cyui-
HOCTh HaUMHAaeT Pa3BUBAThCs, KaK U B JIIOOOM ApYyrom ciydae. Tojbko
pa3BUTHE U MPOSIBJICHNE 3TOTO Pa3BUTUSI OYACT YK€ HECKOIBKO APYTUMMU.
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ITocne poxaeHust pu3nyecKoe TeIO YeJoBeKa MMEeET OIPOMHBIIA TTOTEH-
1Maj, B TO BpeMsl KaK CYIIHOCTbh HA000pOT MoTepsijia YaCTh CBOETO MOTEH-
1iMaja Ha co3aaHue gusndeckoro tenaa (cm. Puc. 65). [Toatomy, B mepuon
BOCCTAHOBJIEHUS MOTeHIMaa 3(UPHOTO Tesia GU3nIecKoe TeJIo JOMU-
HUpYeT HaJ cyliHOCThIO (cM. Puc. 132). [ToBeneHue CylHOCTU COOTBET-
CTBYeT MOBEACHUIO, XapaKTePHOMY JIJIs MY>KCKOIi TeHeTUKU. ToIbKO TaKoit
MaJIbUMK MOXET ObITh 00Jiee MSITKMM, BIIEYATIMTEIbHBIM, SMOLIMOHAb-
HbIM, €CJI1 OyAeM FOBOPUTh O MY>KCKOM TuIe noBeaeHus. OH pacTeT Tak-
Ke MeHee cuJIbHbIM (u3ndecku. [Tocne 3aBeplieHuss BOCCTaHOBICHUS
3(bUPHOTrOo Tejla, HAYMHAET BOCCTAHABIMBATBCS aCTPabHOE TEJIO CYIIIHO-
CTU, HOpMaJILHOE pa3BUTHE KOTOPOTO 3aBeplluaeTcs B Bo3pacte 14—18 et
oT poxaeHus. [To Mepe pa3BUTHS aCTpaJIbHOTO Tejla MOTEHIIUAI CYIIITHOCTU
BO3pacTaer, a oTeHuKan (pru3nueckoro Tejaa ymeHoiaercs (cm. Puc. 133).
M ecnu moteHuuan ¢pu3nvecKoro Tejaa, mo TeM WJIU UHBIM MpUYMHaM,
CPaBHSUICS C MOTEHIIMAJIOM CYIIIHOCTU (OCOOEHHO B MEPUOJ pa3Bopaum-
BaHWS acTPaJIbHOTO Teja CYIIIHOCTU B Bo3pacte 14—18 eT), To npu HaIm-
YUK SMOIMOHAJIbHBIX CTPECCOB CYHIHOCTh MOKET B34Th BepX HaJl (hu3H4ecKoi
000/104K0i1, 3aHATh JOMUHUPYIOIEe MOJOXEHMEe U HaBsI3aTh TEy MOBe-
JeHre U TTOTPEOHOCTU XKEHCKO CYyIITHOCTHU... [Ipu 3TOM y TaKUX MY>KUNH
JaxKe MEHSIETCSI TUIT TOPMOHAJIbHOM CUCTEMBI, TUTIO(U3 CTAHOBUTCS 00JIb-
1Iero pa3mepa, ecJii TOBOPUTh O HOpMaJIbHOM Pa3BUTUU MYKCKOTO Opra-
HusMa. Ecim «1iepeBopoT» HE MOTYyYMIICS B 3TO BPEMSI, TO TEJIO MPOIOJI-
JKaeT 3aHUMAaTh JOMUHMPYIOIEee MOJOXEeHUEe Hall CYLIHOCThI0. BTOpbhIM
OITACHBIM TIEPUOAOM SIBJISICTCS MEPHO/ PA3BOPAYMBAHUS MEHTAIBHBIX CTPYK-
TYP CyHIHOCTH, B Bo3pacTte 33—36 jet (cMm. Puc. 134). Eciiu B 310 onacHoe
BpeMsI CYIITHOCTb He 3aiiMET TOMUHUPYIOIIETO MOJOXEHMsI, TOIIA MOBE-
JIeHue (U3nIecKoro Tejaa OyaeT U Aajiee COOTBETCTBOBATh MYKCKOMY TUITY
C HEKOTOPBIMU OCOOEHHOCTSIMMU.

[TocnenHee BpeMsi, KOraa 1€TU POXAAOTCS C OCJIa0JIeHHOH UMMYH-
HOI1 CUCTEMOI1, TOHMKEHHBIM M3HAYaJIbHBIM MTOTEHLIMATIOM (PU3UIYECKOTO
Tesa, BEPOSITHOCTh TAKUX «II€PEBOPOTOB» 3HAUMTEIbHO BO3pOCa... DTUM
1 00BSICHSIETCS TaKOil B3PbIB TOMOCEKCYaJbHOCTU B MOCJIEAHEE BpeMsl.
[TpuuéM, cTaTUCTUYECKHE JaHHBIE TOBOPST O TOM, YTO OOJIBIIIMHCTBO CTa-
HOBSITCSI TOMOCEKCYaJIMCTaMu B miepuoabl Mexay 14—18 u 33—36 rogamu
CBOEW XXU3HU...
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Thasa 9. Bausnue cywHocmu Ha 0peanusm U NCUXUK) 4eA08€eKa

A Tenepb, paCCMOTPUM MPOTUBOIOJIOXHBII BApUAHT... €CJI1 B OHO-
MAacCCy C KEHCKO# reHeTHKO# BXOIUT MYKCKas cymHocThb (cM. Puc. 135). Beé
pa3BUBAETCS T10 TOM Ke cxeMe, TOJIbKO CO CBOUMM O0COOEHHOCTSIMU. Ta-
Kasi IeBouKa OyJeT ropasio akTUMBHEE CBOMX ITOAPYT, MOXET OBITh Oojiee
rpy6oii, OyieT npeanoyuTaTh UTpaThCs ¢ MaibuukKamu. E€ ¢pusnyeckoe
TEJI0 MOXET Pa3BUTHCSI HECKOJBKO MYXKEMOoA00HbIM. OnacHble NePUOIbI
MPOSIBJISIIOTCSI, COOTBETCTBEHHO, B Bo3pacTte 16—20 jer, mpu pa3Bopa-
YUBAHUU acTPaJIbHOTO Tejla MYXCKOit cyiiHocTu (cM. Puc. 136) u B Bo3-
pacte 30—33 yieT, npu pa3BopayvMBaHUU MEHTAJbHOIO Teja CYLIHOCTU
(cM. Puc. 137). [1pu 3TOM CyIIIHOCTh MOXET B3Th TOMUHUPYIOIIEE MOJI0-
>KE€HME, U XXEeHIIMHA Oy/IeT YyBCTBOBATh CE0s1, KaK My>KUMHa (J1I€30MSHCTBO).

Bo3moxxeH Takxke €llé M BXOJ B OMJIOJOTBOPEHHYIO SIALIEKIIETKY
JIBYX CYIIHOCTei oqHOBpeMeHHO. OOBbIUHO BXOSIT CYIIITHOCTHU Pa3HbIX YPOB-
Heli, HU3KOTO U BbICOKOro. M eciu B MyXCKYI0 T€HETUKY BOILIN JBE CY-
IIIHOCTH, MY>XCKasl 1 KeHCKasl, M XKeHCKasl 3aHUMaeT JOMUHUpPYIolIee
MoJjoXkeHue, To Takxke, B riepuoabl 14—20 net u 30—33 jeT cyniecTByeT
BO3MOXHOCTD IS «IIEPEBOPAYNBAHNST» — JOMUHUPOBAHUS KEHCKOIA CYIII-
HocTu (cM. Puc. 138, Puc. 139 u Puc. 140). 11, cooTBeTCTBEHHO, MPU BXOIE
B OMIOMAcCy € XKeHCKOM FfeHETUKOM MYXXCKOI M )KEHCKOM CYIITHOCTE OTHO-
BPEMEHHO, ITPY JTOMUHUPOBAHUM MYXCKOI CYIITHOCTH, CYIIIECTBYIOT OIlac-
Hble nepuoabl B Bo3pacte 16—20 net u 30—33 net (cMm. Puc. 141, Puc. 142
u Puc. 143). Eciu e noMuHUpYlOllee MOJOXKEHNEe 3aHUMAET CYIIHOCTb,
TOXIECTBEHHasl TeHeTUKe OMOMACCHI, TO BEPOSITHOCTb TOMOCEKCyallu3Ma
WJIM JIe30USTHCTBA TTPAKTUUYECKM paBHA HYJIIO.

Bo3MoxkHa Takke el 3aMeHa CYIIHOCTH OJJHOTO 1O0JIa HA CYIIHOCTh
apyroro nojaa B nepuonbl Mmexny 14—20 1 30—36 ronamu, Koraa mpoucxo-
JIUT pa3dBopayrMBaHNe aCTPaJbHbIX U MEHTAJIbHbBIX TeJI CYIIHOCTU. A TaK-
ke, ObIBAIOT CJydyau HaXOXIEHUsS B OJHOM Tejie HECKOJIbKUX CYLIHOCTEH
OIIHOBPEMEHHO, MPU MepUuoOANIYECKOM JOMUHUPOBAHUM OJHOM U3 HUX.
Ho 10 BCcTpevaeTcs penko... MoxXHO ObL10 Obl IPOAOIKATH U MPOIOJI-
»KaThb paccMaTpMBaTh MHOTOIPAHHOCTb MPOSIBACHUMN XKUBOI MPUPOIHI. ..
HO 3TOT OpMJIJIMAHT 3aCBEPKAaeT MOJHOCThIO TOJILKO TOIJAa, KOIJa Ha Hero
HaJI0XaTCsl TpPaHU MTPOUCXOSIIEro B HEXXMBOM MPUPOJIE. ..
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t-6=8t-4+6
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Puc. 140

t-33+36 3033
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i i B0 hO i
-4+6 (-6+8

Puc. 141
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=162 t-14+18
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InaBa 10. EnuacTBO 3aKOHOB MUKPOKOCMOCA
U MakKpokocmoca BeesieHHoi

ConHeyHas cucteMa oOpa3oBajiach, KaK CJAEICTBUE UCKPUBJICHUS
MMPOCTPAaHCTBA, BO3HUKIIIETO MPY pOXICHUU Halleit 3Be31b — CosHIIA.
[Tpu poxaeHuu 3Be31bl 1ePOPMUPYETCS MEPHOCTh OKPYXKaIOIIEro eé
MPOCTPAHCTBA, YTO B CBOIO OUYepedb CO3MAET HEOOXOAUMBIE YCIOBUSI IJIsI
CHHTEe3a BellleCTBA B 30HaX UCKPUBJIEHUS. YITIOTHEHUE 3TOTO BEllEeCTBA
MPUBOAUT K 00pa30BaHUIO IJIAHET B 30HaX M3MeHEHHOI MepHOocTy. Hama
miaHeTa 3eMjsl BO3HMKJIA B pe3yJbTaTe MOCJIeI0BATEIbHOTO CHHTE3a CeMH
¢opm matepmii (cm. [naBy 1). [1pu 5TOM crHTe3e 0Opa3o0BaOCh MECTh Ma-
TepuaIbHBIX cep, KAUeCTBEHHO B3aMMOCBSI3aHHBIX MEXIY CO00I, C 00JIb-
LM WJIM MEHBIINM KOJIMYECTBOM OOIIMX 371eMeHTOB (cM. Puc. 11, Puc. 12
u Puc. 12a). ®usuuecku miotHas cgepa, 1moj KOTOpoil Toau MOHUMAaKOT
COOCTBEHHO TIJIaHeTy 3eMJisl, 0Opa3oBaHa U3 BellIeCTBa, MPOSIBISIOIIETO
ce0s1 B UeThIPEX arperaTHbIX COCTOSIHUSIX: TBEPIAOM, JKHIAKOM, Fa3000pa3HOM
U miasMeHHoM. [Ipuuém, niaasma sBiasieTCs] KpUTUIECKUM, YCTOMYMBBIM
BO BPEMEHM, COCTOSIHMEM (PM3MYECKM TIOTHOTO BellecTBa. JlaabHelilee
paspyllieHue aejlaeT ero HeCTaOUIbHBIM, SiApa MOHOB IJIa3Mbl HAUMHA-
0T pacnagatbes Ha (opMbl MaTepuii ux oOpasytoiiue. [1pu paspyieHnu
aTOMOB, BbI3BAHHOM T€MU WJIM UHBIMU TTPUYMHAMU, MIPOMUCXOIUT MOTE-
psI 2JIEKTPOHOB, KOTOpasi MPUBOAUT K U3BMEHEHUIO MEPHOCTU MUKPOKOC-
Moca atoMoB. Korma 31o nuaMmeHeHMe CTaHOBUTCS paBHBIM AL’y (AL'; =
0,020203236...), sapo TepsieT yCTOMYMBOCTD 1 pacIiagaeTcs.

Ho npexne, yeM nmorpyxarbcsi B MUKPO- 1 MAKPOKOCMOC, T1aBaiiTe
¢ Bamu pazbepém, uto npeacrapisieT co00I0 aTOM, KaK BIUSIIOT pa3HbIe
aTOMbI Ha CBOIi MUKPOKOCMOC... CaMbIM MPOCTBIM, I10 CBOEI CTPYKTYpe,
SIBJISIETCS] ATOM BOIOPOJa, 1 OH MHUHMMAJIbHO BJIMSIET HA CBOI MUKPOKOCMOC
(cM. Puc. 13). MakcumajbHoe BIMSHHE HA MEPHOCTh MHKPOKOCMOCA OKa-
3bIBAIOT TPAHCYPaHOBbIE 3j1eMeHTbl. [1pruém, n3MeHeHre MEPHOCTU MUK-
poKOocMoOca, BbI3bIBAEMOE siApaMU 3TUX aTOMOB, CTAHOBUTCS COU3MEPHU-
MbIM ¢ AN'; =-0,020203236... 1 1ocTaTOYHO HE3HAYUTEJIbHBIX U3MEHEHUIA
BO BHEIIIHEI cpefie, YTOObI 3TU aTOMbI HauaJIu pacraaaThcs U 00pa3oBbl-
BaTh 00Jiee MPOCThIE, YCTOMYMBLIE 2JIEeMEeHThI. B 4éM ke pazinnuue BIUSIHUS
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Ha MEpPHOCTb MUKPOKOCMOCA aTOMaM¥ BOJOpOJa ¥ aTOMaMU TpaHCypa-
HOBBIX 3JIeMeHTOB?.. SIApo aToMa Bogopoaa BECOM B OIHY aTOMHYIO €11~
HUILY BBI3BIBA€T MUMHUMAJIbHOE MCKPUBJIEHUE MEPHOCTH MUKPOKOCMOCA,
MMPOM3BO/IS BTOPUUYHOE BBIPOXKICHNE MEPHOCTU HA HUUTOXKHYIO BEJIMYMHY
AM'w = -0,00008597... (cMm. Puc. 144). fnpa TpaHCYpaHOBBIX 3JIEMEHTOB
MMPOU3BOASIT BTOPUUHOE BBIPOXKIECHNE MEPHOCTH MUKPOKOCMOCA:

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

M yxe nocTaTouHO HE3HAYUTEJIHbHOI'0 BO3JAEHCTBUS U3BHE, UYTO-
OBI TIPOM30IILIO PACKPBITHE KAYeCTBEHHOTO Oapbepa MexX 1y (pU3NIeCKUM
1 2(UPHBIM TIJTAaHAMMU TIJIAHETHI, TIPYU KOTOPOM HauMHAETCsl pacIiaj aTOMOB
U IPOUCXOINT MepeTeKaHe MaTepuii UX oOpasylonmx Ha 3(UPHBI IUIaH
(cMm. Puc. 145).

| AN rpanc.ypan. + AE| > AL = 0,020203236...

Takum oO6pa3oM, KaxK/plii aTOM, B 3aBUCUMOCTH OT €r0 aTOMHOI'0 Beca,
B 00JIbIIIEl NI MeHbIIIeli CTeleH: BIMseT HA MEPHOCTb CBOEro MUKPOKOCMOCA,
BbI3bIBasi BTOPHYHOE BbIPOXKAEHHE MePHOCTH. /lecdhopmalivsi mpocTpaHCTBa
MIPOUCXOAUT HE TOJILKO B 30HE caMoro siapa atoma. OGpa3oBaBiiieecs 1apo
ne(OopMUPYET MPOCTPAHCTBO BOKPYT cebst. Ho aToro nameHeHus cTpyk-
TYphI ITPOCTPAHCTBA HEJOCTATOUHO JJISI CUHTE3a BelllecTBa U3 ceMUu (popM
Matepuii. BosHMKaeT nckpuBiieHUE IMPOCTPAHCTBA, IJIe B COCTOSTHUY CJINTh-
cs1 BOeIUHO mecTb (hopM MaTepHid, HO ISl CIMSTHUSI ceMU (DOpM MaTepuit
He XBaTaeT HE3HAYUTEIbHOIO UCKPUBJIEHUSI MUKPOKOcMoca. MepHOCTh
ATHUX 30H KOJIe0JIeTCs B Ipeaesiax:

2,9800 < A < 3,00017.

I[Ipuuém, st Toro, 4ToOBI OOpa3oBajCs NEKTPOH, HEOOXoaAMMa
BEJIMUYMHA MEPHOCTU:

3,0001 < A, < 3,00017.

ITpu aTOM, cenpbmasi MaTepusi HQUMHAET CJMBAETCS C LIECThIO OC-
TaJIbHBIMU, HO 3TO COEIMHEHUE OYeHb HeycTolunBo. He3HauurenbHbIC
M3MEHEHUST OKPYXKAIOIIei cpelibl MPUBOISAT K pacmnaay 3TOr0 COSTMHEHUS
MaTtepuii. UMeHHO mo3ToOMYy 3J1eKTpOH MPOSBIISIET ce0s U KaK BEIIECTBO,
1 KaK BOJIHA (JIyaJii3M CBOMCTB). JIpyrumu cJioBaMu, TIPOMCXOIUT MOCTO-
SIHHBII CUHTE3 M pacnaj BelllecTBa, o0pa3yollero 3j1eKTpoH. [Ipu atom
o0Opa3zyeTcs 3JIeKTPOHHOE 00J1aK0, KOTOPOEe MOXET NMPHUoOpeTaTh HECKOIb-
Ko popM: S-o61ako, P-obmako, D-o6nako, F-o01ako. Dti 31eKTpOHHBIE
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o0J1aKka OTIMYAIOTCS APYT OT Apyra CBOMMU MPOCTPAHCTBEHHBIMU (hopMa-
MM, YTO B CBOIO OUepe/lb, BIUSIET Ha CBOMCTBA 2JIEKTPOHOB U, B pe3yJibTa-
T€ OHU CO3[al0T pa3Hble MPOCTPAHCTBEHHBIE COSAMHEHNSI MEXIY CO0OIA.
ITpu coeniHeHMM aTOMOB B MOJIEKYJIbI WJIM MIPU CO3IaHUM U3 aTOMOB KpU-
CTaJZIMYECKOM PELIETKU, 2JIEKTPOHHBIE 00J1aKa pa3HbIX aTOMOB CO3[al0T
o011Ke cucTeMbl, KOTopble OoJjiee ycToituuBekl. [Ipu aTOM cuctemy obpa-
3YIOT J1Ba 3JIeKTpOHA, MMEIOIIMe TaK Ha3biBaeMble, pa3Hble CIIMHBI. DTO
CBSI3aHO C pa3HbIM TUIIOM MCKPUBJICHUSI MEPHOCTU MUKPOKOCMOCA, YTO
MPUBOIUT K MPOrudy MpOCTpaHCTBA KaK B OIHY, TaK U B IPYTYIO CTOPOHY
OTHOCUTEJIbHO HYJIEBOTO (0aJJaHCHOTO) YPOBHS. DIEKTPOHHbIE CTPYKTYPhI
COCEIHMX aTOMOB CJIMBAIOTCS B €AUHYIO 3aMKHYTYI0 cucTeMy. HapykHbie
BJIEKTPOHHBIE 000JI0UKM OTAEIbHBIX aTOMOB HE 3aIlOJIHEHBI 10 OajaHca.
Ecnu atoM nMmeeT HEeUETHOE YKCIIO «HAPYKHBIX» 3JIEKTPOHOB, TO aTOM —
HeycToituuB. Korma aToMbl COEIMHSIIOTCS B €IUHYIO CUCTEMY, KaxIble Ba
aToMa OTHAIOT MO OJHOMY «CBOOOJHOMY» JIEKTPOHY IJIs 0Opa3oBaHUsI
00lLIel YCTOMYMBOM CUCTEMBI. YCIIOBHO 3JIEKTPOH, ABUKYIIUIACS 11O Yaco-
BOI1 CTpeJIKe BOKPYT s1Ipa, ONpeAesieTcs, KaK HMEeIONMid MOJI0KUTEeIbHbII
CIHH, a ABVKYIIUIACS TPOTUB YaCOBOM CTPEIKU — OTPUIATEIbHbIA CIIUH
(cM. Puc. 146, Puc. 146a, Puc. 147). CoequHsisiCh B MOJIEKYJIbl, CO3/1aBast
KPUCTAINUECKHE PELIETKU, aTOMbI MIEPEXOAAT B 00jiee YCTOMUMBOE CO-
ctosiHue. OcoOeHHO MHTEPECHBI CO3/1aBaeMble aTOMaMU KPUCTAJIMUYECKUE
peiéTky. PazHble TUNBI KPUCTAIMUECKUX PELIETOK, MMEIOLINE OCOOEH-
HOCTH BJIEKTPOHHBIX CUCTeM, 00pa3yloT cO00ii TpU IPYIINbI: MPOBOIHUKH,
MOJYNPOBOIHMKH U U30JATOPBI. Pazinyure cBOICTB CBSI3aHO CO CTETNIEHbIO
YCTOMYMBOCTH DJIEKTPOHHBIX CTPYKTYP.

YV npoBOIHMKOB 001IIHE 3JTEKTPOHHBIE CHCTEMbI HECTAOMIbHBI, MIOCTO-
SIHHO 00pa3ylTcsd U pacnaaaTca. Bes Takasi cuctema moCTOSIHHO Haxo-
JIINTCS B ABVKEHUHU, TIpaBaa 3TO ABUKEHME XaoTnuHo. Eciii TeM niay MHBIM
CIOCOOOM CO31aTh HAMlpaBJIEHHOE BO3ACHCTBUE HA MPOBOAHUKHU (MIPUJIO-
>KUTb HaIpsKEHKUE ), BOZHMKAET 3JIeKTprIecKuii ToK. Ho, 4yTo camoe uHTe-
pecHoe, BJIEKTPOHBI He ABUTAIOTCS B TPOBOAHMKE. BHelllHee Bo3neiicTBue
(roJie) yBeIMUMBaET CTeNeHb HEYCTOMUMBOCTU 2JIEKTPOHOB, OHU paclia-
JaI0TCS U MaTepuu, UX oOpasyloliue, nepeTekaT Ha 2(pUPHBIN YPOBEHD,
e MPOA0JIKAIOT MOABepraThCs BO3AEHCTBIIO BHEIIIHETO T0Jis. BHelHee
T0Jie BBIHYKAAET MepeTeKaTh 3TU MaTepUHU B ONPeaeIeHHOM HallpaBJIeHUN
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(BHelIHEe BO3aeicTBYE [MOoJie] BAMSET HA MEPHOCTh MUKPOKOCMOCA aTo-
MOB, YTO U IMPUBOJUT K MepeTeKaHUI0 MaTepurii Ha 3(UpPHBIH riaH). [1pu
TaKOM BBIHYXXIEHHOM MepeTeKaHWU 3TU MaTepUU TepsIOT YacThb CBOeit
SHEPrYM, YTO MPUBOAUT K HOBOMY CIMUSIHUIO MAaTEPUU B OUepEIHOI 30HE
HUCKPUBJIECHUS MUKPOKOCMOCA aTOMOB. DJIEKTPOH BHOBb CUHTE3UPYETCS.
Takum 0Opa3oM, IBHKEHHE IJIEKTPOHOB B/IOJIb MPOBOIHUKA €CTh MEPHO-
JHYECKOe MepeTeKaHne MaTepuii, NX 00pa3yiomux, ¢ (pu3u4ecKoro ypoBHs
Ha 3(pupHbIi U 00paTHO. IMEHHO MO3TOMY MPU COSAUHEHUU B €AMHOE 11e-
JIO€ KpUCTAJIMYECKUX PEIIETOK Pa3HbIX TUMOB, (KaK B Cy4yae MoJIyIrpo-
BOJHMKOB) U MPU CO3JaHUU HEOOXOAMMBIX BHEITHUX YCJIOBUI, TIPOSIBIISI -
€TCsl TaK Ha3bIBaeMblii, TyHHeabHbIH 3(¢ekT. Korma paccrosiHue Mexay
TOYKOM pacraja u TOYKOi CUHTe3a 2JIEKTPOHOB COCTaBJISIET OT IO MUJI-
JIMMEeTpa A0 HECKOJIbKUX MUUTUMETPOB. [Ipu 3TOM B 3TOM NMPOMEXKYTKE —
30HA «3aTUIIbsI» — HE TIPOMCXOIUT MepeTeKaHue MaTepuii ¢ (prU3nIeCcKoro
YPOBHS Ha 3(UPHBIA 1 00paTHO. DTO SIBJIEHME BO3HUKAET IIPU PE3KOM
OTJIMYUM DJIEKTPOHHBIX CTPYKTYP KPUCTAIIMUYECKUX PEIIETOK, 00pa3yro-
LIMX TTOJYyTTPOBOAHUK (cM. Puc. 148).

O4yeHb MHTEePECHBIE SIBJIEHUSI MOXXHO HA0JI101aTh ITpY 00pa30BaHUM
pa3HbIMU aTOMaMU MoJieKyi... [Ipu o6pazoBaHuM MoOJIeKy/1 HAOIIOOAIOTCS
JIBa TUMAa MPOLECCOB — AK30TePMUUYECKIE U IHIOTEPMUUYECKUE PeaKIuu,
CYTb KOTOPBIX 3aKJII0UAETCSl B TOM, UTO aTOMBI C pa3HBIMU 2J1€KTPOHHBIMU
CTPYKTYpaMmu, Mpu 00pa30BaHUM MOJIEKYJ, B OMHOM ClIy4yae MOIIoIalT
TEIJIOBYIO 9HEPIUIO U3 OKPYXKAIOIIEeTro MPOCTPAHCTBA, a B APYTOM ClIydae —
U3TYYaloT 3Ty SHEPTUI0. DTO CBI3aHO C TEM, YTO IJIs1 0Opa3oBaHus O0LIeit
CHUCTEMbI U3 HECKOJIbKMX aTOMOB 3JIEKTPOHBI BHEIITHUX 000JI0UEK BCEX 3TUX
aTOMOB JIOJKHBI UMETh OMMHAKOBBII SHEpreTuYecKuit ypoBeHb. bes aToro
HEBO3MOXKHO CO3IaHME OOIIMX 2JIEKTPOHHBIX Tap U COOTBETCTBEHHO — MO-
Jekyn (cm. Puc. 149, Puc. 150). [TornomieHue TemioBoii 3HEPTUM MPUBO-
JIUT K TIOBBIIIEHNIO HEYCTOMUMBOCTH 2JIEKTPOHOB, 0€3 KOTOPOIi B LIeJIOM
psifie caydyaeB HEBO3MOXHO pa3HbIM aTOMaM OObEAMHUTHCSI B MOJIEKYJTY,
B onHYy cuctemy. [Ipy cMIbHOM TEIJIOBOM pa30rpeBe aTOMbl HAUMHAIOT
TepsITh CBOU 3JICKTPOHBI, KOTOPbIe HAYMHAIOT aKTUBHO pacraaaThcsi U 00-
pas3yioT UoHBI. [1pu 3HAUUTENBHOI MTOTepe aTOMaMU JIEKTPOHOB, UX sIApa
IPU TAKOM HarpeBe CTAaHOBSITCSI HEYCTOMUYMBBIMUY M BO3MOXEH MX pacnaj.
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Takum ob6paszoM, coeaHeHHE ATOMOB B MOJIEKYJIbl, KPUCTALIMYECKHE pe-
IMIETKH BO3HUKAET, KAK CJIeICTBHE H3MEHEHHSI MEPHOCTH MUKPOKOCMOCA 3THX
aTOMOB TeMH WM MHbIMH BHEIIHMMH Bo3JeiicTBUsMH. ClusiHMEe CTAHOBUTCS
BO3MOXKHBIM NPH OJMHAKOBOI KPHMBHU3HE MEPHOCTH MUKPOKOCMOCA ATOMOB
1 HAJIMYMH BHEIIHUX 3JIEKTPOHOB C MPOTUBOMNO/I0KHBIMH CITHHAMH.

3,0001 < A, < 3,00017.

3,00017 < A*,0 < 3,00024.

CTaHOBUTCS OYEBUIHBIM U3MEHEHUE MEPHOCTU MUKPOKOCMOCA,
BBI3bIBa€MOE, KaK siApaMu aTOMOB, TaK U cOeAMHEeHUsIMU aToMOB. Ho 310
MPOUCXOAUT HAa YPOBHE MUKPOKOCMOCA. A, UTO Xe TOrJaa MPOUCXOIUT
B Makpokocmoce?!. Kak yacTo 4esioBek, MIAs B HOUHOE HEOO, BUAWT 3ara-
JIOYHOE MepLIaHME MIJITAAPIOB 3BE3/ U 3aIyMbIBA€TCSl O OpPEHHOCTU 1 BEY-
HOCTHU, 00 y30CTU CUIOMUHYTHBIX UHTEPECOB U OECKOHEYHOCTHU, O TOM,
Kak ycTpoeHa BceneHHas1, ¥ Ha KaKMX «KUTaxX» IEPKUTCS Hallla TIaHeTa. ..
Kak Bo3HMKIIM 3BE3/bI, KaK MPOTEKaAET UX XK13Hb?.. KakoBa mpupoaa aTux
3B€31? M, KOHEUHO, Y MHOT'MX BO3HUKAJIO XKeJaHUe JOCTUYb UX XOTsI ObI
MBICJIEHHO... Bo3dHuKanu Teopumn BcelleHHOIT, KOTOpbIE HE BbIIEPXKMBaA-
JIV UCTIBITAHUST BPEMEHEM U 3aMEHSUIMCh IpyruMu... Ho gaxe cambie co-
BpEMEHHbIE TEOPUU HE MOTYT JIaTh OObSICHEHUS! PsIIY SIBACHUIA MTPUPOIBI
BcenenHoit. 1 0CHOBHBIM «KaMHEM MPETKHOBEHMsI» BCeX Teopuii o Bee-
JIEHHOI SIBJISIETCSI BOIIPOC O «4E€PHBIX Ablpax». «H€pHas abipa» — 00J1aCTh
MMPOCTPAHCTBA, TOBOJILHO MOCTOSTHHASI, KOTOpasi MOIJIOIIAET BCIO MaTe-
pUIO, MOMAAAOIIYIO B IMPENEIIbl €€ «BAaAeHU»... MaTepus MomiomaeTcs
«4€pPHBIMU IbIpaMU», HO HUYETro MU He u3nydaercs. Hapyuiaercs oc-
HOBHOM 3aKOH (PM3MKM — 3aKOH COXpaHEeHHUsI BelecTBa, maTtepun... Ckopee
Hao0OpOT — 3TU SIBJEHUS TOJBKO MOATBEPXKAAIOT YHUBEPCAJIbHBIN 3aKOH
COXpaHEHUsI MaTepUM, KOTOPHIi JeMCTBUTEIBLHO CYILLIECTBYET B IPUPOJIEL,
a He TOJIbKO B MPEACTABICHUSIX JIIONEH. A KaxyIIrecs: IPOTUBOPEUUST BO3-
HUKAIOT TOJIBKO B Pe3yJITaTe TOr0, YTO CO3/1aBaeMble Moaenn BeeaeHHOM —
HEMOJIHBI 11, COOTBETCTBEHHO, HE MOTYT JaTh MPaBUJILHOTO MPeACTaBIECHUS
0 mpoleccax, mpoucxonsaiux B npupoae. Yro xe npoucxonut? /laBaiite
MOITbITAEMCSI HAWUTHU OTBET Ha 3TOT BOIIPOC...

Bcé 1o, 4TO YesoBeK BUAUT CBOMMU INIa3aMU, C TIOMOIIbIO MPHUOO-
POB UM Ha3bIBaeT BceneHHOIM, SBISIETCS JIMIITb MAJIOM YaCThIO CTPYKTYPHOTO
00BENMHEHUS TIPOCTPAHCTB Pa3HOM MEPHOCTHU, TTPEACTABISIONIETO COO0i
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3aMKHYTYI0, cOaJJaHCUPOBAHHYIO BHYTPU ce0s1 CUCTEeMY, KOTOpasi BXOIAUT
COCTaBHBIM 3JIEMEHTOM B Ipyroe 00beAMHEeHNEe IPOCTPAHCTB, U T. 1. 1 T.11.
HazoBém 3T0 nepBoe CTPYKTYpHOE 00BEIMHEHE TIPOCTPAHCTB-BCEIEHHbBIX
C pa3HOIi MEpPHOCTbHIO, METABCEJIEHHOMH 1 pACCMOTPUM, UTO OHO U3 ceOs
npencrapisieT... [lapanienbHo HallleMy IPOCTPAHCTBY-BCEJIEHHOM pac-
MoJIaraloTcsl Apyrue NpoCcTpaHCTBA-BCEIEHHbIE, KOTOPhIE UMEIOT APYTYIO
MepHOCThb. Halle mpocTpaHCTBO-BCeleHHAsI UMEET MEPHOCTb PaBHYIO

A =3,00017.

DTa MEpHOCTh MO3BOJISIET CIUTHCS B €AUHOE 11e10e ceMu (hopMaM
MaTepuii, KOTopble 1 00pa3yloT BCE BellecTBO Haueir Becenennoi. s
TOT0, YTOObI BOZHUKJIM YCJIOBUS JJIsI CAUSIHUS ouepenHoi (popMbl MaTe-
pUM HallIero TUMa, HeOOXOAMMO U3MEHEHE MEPHOCTH, TaK Ha3bIBAa€MOTO,
MaTPUYHOTIO MPOCTPAHCTBA HA BEJIUUMHY:

AL =10,020203236...

EcTecTBeHHO, HE MOXET ObITh CAMSHUS «IIOJJOBUHBI» MaTepUu
C IPYTMMU, KaK HeJIb3sl TOBOPUTH O MOJOBUHE YeaoBeKa... [{1s BOSHUK-
HOBEHUSI CIMSTHUSI OUepeaHOM MaTepun, HEOOXOAUMO U3MEHEHUE MEPHO-
CTU Ha OTpPEeAeTEHHYIO BEJIUUMHY, JIs CJEAYIOLIEero CAUSIHUS HEOOX0AUMO
ouepeaHoe u3MeHeHre MepHOCTU. [ToaToMy B MAaTpMYHOM MPOCTPAHCTBE,
KOTOPOE MMEET HEOTHOPOAHOCTbh MEPHOCTU, B 30HAX C MEPHOCTSIMU, T10-
3BOJISIIOIIMMM CJIUTHCS LIEJIOMY YMCITy MaTepuii, 00pa3yloTcs mMpoCTPaHCTBA-
BcesieHHble. [TporcxonyT KBaHTOBaHHE MEPHOCTH MATPHYHOTO MPOCTPAHCTBA,
KaK B aTOMe — KBAHTOBaHHKE 3JIEKTPOHHBIX YpoBHei. [103TOMy B TMCKpPETHBIX
30HaX MaTPUYHOIO MPOCTPAHCTBA MPOMCXOAUT CUHTE3 BElleCTBA U3 pa3-
HOTO KOJIMYeCcTBa MaTepuii. MepHOCTb KaX10ro pOCTpaHCTBa-BCEICHHOM
HEOJHOPOIHA, UTO Y MPUBOAUT K CMBIKAHUIO B 3TUX 30HaX HEOAHOPOIHO-
CTeil ABYX MPOCTPAHCTB-BCEJEHHBIX C pa3HOU MepHOCThIO. PaccMoTpum
TpM OJMXKaliue mpocTpaHcTBa-BeenaeHHble (cM. Puc. 151), npocTpaH-
CTBa-BCEJICHHBIE C MEPHOCTHIO:

he =2,979966764,

A =3,00017 (Hama Bcenennas),

s = 3,020373236.

B 30Hax HEOAHOPOAHOCTEN MEPHOCTU MPOUCXOAUT CMbIKAHUE
MMPOCTPaHCTB-BCeNeHHBIX (cM. Puc. 152, Puc. 153, Puc. 154). I1pu cMmbI-
KaHWU MPOCTPAHCTB-BCEIEHHBIX C Ag M A7 MEXKILYy HUMM 00pa3yeTcsl KaHal
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(kak 1 y sinep kietok). [1o aToMy KaHany Matepuu U3 MPOCTPaHCTBa-BCe-
JIGHHOM ¢ Ag HAUMHAIOT MepeTeKaThb B MPOCTPAHCTBO-BCEIEHHYIO C A7. [1pu
9TOM CYILECTBYET KaueCTBEHHOE OTJIMYMeE BelllecTBa BeeneHHol ¢ As U Be-
mectBa BeenenHoii ¢ A7. [ToaToMy, B 30HE CMBIKAHMST 3TUX IIPOCTPAHCTB,
MPOMCXOAUT pacraj BellleCTBa MPOCTPAHCTBA-BCENICHHOM C As M U3 MaTe-
puii ero o0pas3yIIuX MTPOUCXOAUT CUHTE3 BellleCTBa IMIPOCTPaHCTBa-BCe-
JIEHHOI¥A ¢ A7. JIpyrumu cioBaMM, BELIECTBO, 00pa30BaHHOE BOChMBbIO (pOp-
MaMM MaTepuii pacranaeTcsl, U CMUHTe3UpPYeTCsl BEIeCTBO U3 ceMu (hopM
MaTepuii. 30Ha CMbIKAHUS 3TUX IIPOCTPAHCTB UMEET MEPHOCTD, JIeXKalIyI0
B UHTEpBaJe:

3,00017 < Agp. < 3,020373236.

IToaTomy ocBoboOXnat0IIasIiC BOchMasi (popMa MpoaoskKaeT Haxo-
JIIUTHCSI B OTOM 30HE, HE CTAHOBUTCS cBOOOAHOI. Co BpeMeHeM OHa Ha-
KarJuBaeTcsl B 30HE CMbIKAHUSI M HAUMHAET BJIUSITh B HEKOTOPBIX TIpe-
Jiejlax Ha MEPHOCTb 3TO# 30HBI. DTO MPUBOAUT K YBEJIMUYEHMIO KaHaja
MEXIy MPOCTPAHCTBAMU-BCEICHHBIMU U BBI3BIBACT €11IE OOJIbIINI OTTOK
BEIECTBA C MEPHOCTHIO As. A 9TO MPUBOAUT K BOZBHUKHOBEHMIO YCJIO-
BUIi, MPU KOTOPBIX YaCTh BEIIECTBA C MEPHOCTbIO A7 CTAHOBUTCSI HEYC-
TOMYMBOU M HAUMHAET PaCIagaThCsl Ha COCTABISIIOIINE YACTH; BO3HUKAET,
TaK Ha3blBaeMasi, TepMosiiepHas peakuus. Tak «3aKUraloTcsi» 3BE31bI. ..
(cM. Puc. 155, Puc. 156, Puc. 157, Puc. 158).

30HBI HEOTHOPOIHOCTEI MOTYT ObITh Kak ¢ AA > 0, Tak u AL < 0.
B cnyuae, koraa HEOMHOPOAHOCTU MEPHOCTU MPOCTPAHCTBA MEHbBILIE HYJIsI
Al < 0, TPOUCXOAUT CMBIKAHNE MPOCTPAHCTB-BCEIEHHBIX C MEPHOCTSIMU
A7 U Ag. [1pu 5TOM BHOBb BOZHUKAIOT YCJIOBMSI 1JIs IEpeTeKaHUsI MaTepUid,
TOJIbKO Ha 3TOT pa3 BElleCTBO C MEPHOCTHIO A7 TIEPETEKAET B IIPOCTPAHCTBO
C MEPHOCTHIO As. TakM 00pa30M MPOCTPAHCTBO-BCEIEHHAsI C MEPHOCTbHIO
A\ (Hama BceneHHast) TepsieT ¢cBO€ BelllecTBO. Ml MMEHHO TaK BO3HUKAIOT
3arajiouyHble «4€pHbIC AbIPEI»... (cM. Puc. 159). BoT Takum o6pa3om B 30-
HaxX HEOIHOPOAHOCTE MEPHOCTH MPOCTPAHCTB-BCEIEHHBIX 00pa3yOTCs
3BE3/bI U «4€PHBIE AbIpbI». [Ipr 3TOM BO3HUKAET MepeTeKaHUe BellecTBa,
MaTepuil MexXIy pa3HbIMM MPOCTpaHCTBaMU-BcelleHHBIMU. CyIleCTBYIOT
TaKKe MPOCTPaHCTBa-BCeJIEHHBIE, UMEIOILINE MEPHOCTD A7, HO UMEIOLIINE
Jpyroii cocTas BelecTBa. [1pu CThIKOBKE B 30HAaX HEOAHOPOIHOCTEM MPo-
CTPAHCTB-BCEJICHHbBIX C OAMHAKOBOI MEPHOCTBIO, HO Pa3HbIM COCTaBOM
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X 00pa3ylolIero BeIleCTBa, BO3HMKAET KaHal MEXIy 3TUMU MPOCTPpaH-
ctBamu. [Ipu 3TOM MporCXOOUT NepeTeKaHue BeIeCTB, KakK B OTHO, TaK
U B IPYroe MpOCTPAHCTBO-BCEJICHHYIO. DTO — HE 3BE€3/1a U HE «4E€pHAasl Ibl-
pa», a 30Ha Mepexoa U3 0JHOro MPOCTPAHCTBA B Ipyroe. 30HbI HEOTHOPO/ -
HOCTU MEPHOCTH MPOCTPAHCTBA, B KOTOPBIX MPOUCXOIAT OITMCAHHbBIE BbI-
11I€ TIPOLIECChl, 0003HAYMM KakK HOJb nepexoapl. [Ipuuém, B 3aBUCUMOCTHU
OT 3HaKa AA, MOXXHO TOBOPUTH O CJIEAYIOIIMX TUIIAX 3TUX MePEXOI0B:

ITonoKuTEIbHBIE HOJIb TIEPEXO/IbI (3BE3/IbI), UePE3 KOTOPHIE BEILIECTBO
MepeTeKaeT B JaHHOE MPOCTPAHCTBO-BCEIIEHHYIO 13 APYTOro ¢ 0oJbliei
MEPHOCTBIO:

(AL >0) n*

OTpunaTebHbIe HOJIb MEPeXobl, Yepe3 KOTOPhIE BEIIECTBO U3 JaH-
HOTO TPOCTPAHCTBA-BCEJIEHHON MEPETEKAET B APYTrO€ C MEHbIIEH MEPHO-
CTBIO:

(Ah <0) n-

HeiiTpaabHble HOJIb Mepexoabl, KOraa MOTOKW MaTEPU TBUXYT-
Cs B 000MX HAIpaBJICHUSIX W TOXKIECTBEHHBI APYT APYry, a MEPHOCTH MPO-
CTPAHCTB-BCEJICHHBIX B 30HE CMbIKAHHUS MPAKTHYECKH HE OTIIMYAKOTCA: N,

Ecnu nponokuTth najee aHajau3 MpOUCXOISIIEero, TO YBUANM, YTO
KaXa0€ MpOCTPaHCTBO-BCEJIEHHAsI, Yepe3 3BE3/1bl, MOJY4aeT MaTEPHUIO,
a yepe3 «4€pHbIe AbIpbl» — €€ TepseT. J1Jisi BO3MOXHOCTH YCTOMYUBOTIO Cy-
1LIECTBOBAHMS TOTO MPOCTPAHCTBA HEOOXOAUM 0aNaHC MEXIy MPUXO/s-
LLIeii U yXoasliei MaTepueii B JaHHOE IPOCTPaHCTBO-BCeleHHYI0. Jlo/keH
BBITIOJIHATHCS 3aKOH COXPAHEHUS BEILIECTBA, ITPU YCIIOBUY YCTOUYMBOCTU
MPOCTPAHCTBA. DTO MOXXHO OTOOPa3UTh B BUI€ (DOPMYJIbI:

_[ n* o Mk dk + J %G m° . dk Ejn‘q)k mgy dk )

rae:

" ik — MOJIOXXUTEIbHbBIN HOJIb-TIepeXxo (3Be3/a).

N’ — HEMTPaIbHBII HOJIb-TIEPEXOI.

N-jx — OTPULIATEbHBIN HOIb-MIEPEXOI.

Mg — COBOKYIHas Macca ¢opM MaTepuii, IpoTeKalolas yepes
3BE31Y.

Mgk — COBOKYITHasA Macca (hopM MaTepuil, MpoTEeKaIOIIUX Yepes
JAHHYIO «4€PHYIO ABIPY» B IPYTroe MpOCTPaHCTBO-BCEIEHHYIO.
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Takum oO6pa3zoM, MexXIy MPOCTpaHCTBAMU-BCEIEHHBIMU C pa3-
HOIl MEPHOCTBIO Yepe3 30Hbl HEOAHOPOIHOCTU MPOUCXOAUT LMPKYJIs-
LIMsI MaTepUX MEXIY MPOCTPAHCTBAMU, OOpa3ylOIMMU JAHHYIO CUCTEMY
(cM. Puc. 156). KoanuecTBO MpOCTpaHCTB-BCEIEHHBIX, 00pa3yIoInX 3a-
MKHYTYI0 COQJJaHCUPOBAHHYIO CUCTEMY MOXKET ObITh pa3InyHbIM. [ToaTOMY
TOXAECTBO (9) MpaBUIbHEN OyET 3arucaTh B BUE:

I I n” o My dkdi + I .[ n’ e m° i dkd (ij) = j j n-gx Mgk dkdj ~ (10)

Yepes 30HbI HEOTHOPOAHOCTH MEPHOCTHU (HOJIb IEPEX0/Ibl) BO3MO-
JKEH Mepexol U3 OJHOTO MPOCTPAaHCTBA-BCeIEHHOM B apyroe. [1pu aTom
MPOUCXOIUT TpaHC(opMalLIMs BelleCTBA HALLIEro MPOCTPAHCTBA-BCEICH-
HOM B BEIIECTBO TOI'O MPOCTPaHCTBa-BCEJIEHHOM, Ky1a OCYIIEeCTBISICTCS
nepedpoc Matepuu. Tak 4To, HEM3MEHEHHOM «Hallla» MaTepus IMOIAaCThb
B ApyTrue MpOCTPAHCTBA-BCEJIEHHbIE HE MOXET. 30HaMM, 4Yepe3 KOTOphbIe
BO3MOXEH TaKOi Mepexoj SIBJISIOTCS «4€PHbIe IbIPbI», B KOTOPHIX MPO-
HWCXOAUT MOJHBIM pacmnaj BellecTBa JaHHOTO TUIA U HEHTPaJibHbIe HOJIb
nepexopl, Yepe3 KOTOpbIe MPOUCXOAUT OaTaHCHBIA OOMEH MaTepUeid.
HeijiTpajibHblie HOJIb IEPeX0abl MOTYT ObITh YCTOWYMBBIMM 1JIV BpeMEHHbIMM,
MOSIBJISIIOIIUMUCS IEPUOAUYECKU WY clTOHTaHHO. Ha 3emJie ecThb Liesblit
psia obnacTeil, rae nepruoandecKy BO3HUKAIOT HEMTpaIbHbIE HOJb Iepe-
xoabl. M ecnu B X nipenenbl nonagarT Kopadin, CaMoIEThI, JIOAKU, JTIOAU
TO OHM OecclienHO Ucuye3aloT. TakuMu 30HaMu Ha 3emJie SBisoTces: bep-
MYICKUI TpeYroJabHUK, paitoHbl B [umanasx u [lepmckast 30Ha u 1pyrue.
IIpakTryeckn HEBO3MOXHO, B CjIydae MomnagaHusl B 30HY AeiCTBUS HOJIb
rnepexoaa, nmpeacka3aTh, B KaKylo TOUKY M B KaKoe IMPOCTPAHCTBO Mepe-
MecTtuTcs matepusi. He roBopst yxke o ToM, 4TO BepOSITHOCTb BO3Bpallle-
HUSI B UCXOJIHYIO TOUKY MTPpaKTUYECKU paBHa Hym0... OTcrona cienyer, 4To
HeUTpaJibHbIE HOJIb EPEXOIbl HEIb3S1 UCIT0JIb30BaTh 1S LieJeHApaBIeH-
HOTIO IepeMelleHMs B IPOCTPAHCTBE.

He meHee nHTepecHa Mo cBoei NpUpoae IBOMIONMS JKU3HH 3BE3 ...
TonabKO 4YTO pOXAEHHBIE 3BE3IbI MOT'YT OBITh TUTaHTaMU. X pa3zmepsl MO-
T'YT OBITH OOJIbIIIE (TOJYyObIE TMTAHTBI) BCEM COJTHEYHOM CUCTEMBI... [110T-
HOCTb MaT€pUU TaKUX 3BE3/ M3HAYaJIbHO HeBbIcOKa (cM. Puc. 157). C Teue-
HHEeM BpeMEeHU B pe3y/ibTaTe TEPMOSIICPHBIX peaKLMii aTOMbI, 00pa3yloliye
3BE3IbI-TUTAHTHI TePSIIOT JAEKTPOHbI, MIPOTOHLI U, B KOHEYHOM MUTOTE,
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pacnagalpTcs. 3BE3IHOE BEILIECTBO TepsieT MPOCTeille aTOMbI, TaKue,
Kak BOIOpPO, TeJIiii U Ap. U BCE OOJIbIINI MPOLIEHT B HEM HAUMHAIOT CO-
CTaBJISITh aTOMBI TSDKEBIX 271eMeHTOB. Pazmep 3Be3/1bl yMEHbIIAETCS, OHA
CTAaHOBUTLCS BCE OoJjiee U OoJiee MIOTHOM, TSKEIOM U CTeIIEHb BIUSIHUS
Ha MEPHOCTb OKPYKalIIero MpocTpaHCTBa CTAaHOBUTCSI BCE Oosiee 1 00-
Jiee cuiibHOM. Eciiu B Hauaje cBoeii 3BOMIOLIMM 3Be3/1a MMela MEPHOCTD
OKpYKaloIIero €€ MpoCcTpaHCTBa, PaBHYIO:

3,00017 < A, < 3,020373236.

ITpu cBOEM cxkaTu OHA BbI3BIBAET BTOPUUYHOE BBIPOXKACHUE MPO-
cTpaHcTBa Ha BeauuuHy AL < 0. A 3TO IPUBOAUT K TOMY, UTO MEPHOCTh
OKpYKaloIIero €€ MpocTpaHCTBa CTAaHOBUTCSI PaBHOIA:

3,00017 < (0. — AX) < 3,020373236,

3,00017 < A < 3,02037323,
rae AL MOXET KoJiebaTbCsl, Ha IIEPBOM 3Tarle, B mpeaeiax:

0 < AA<0,020203236...

ITocTenneHHO BTOPUYHOE BBIPOXKIECHUE MEPHOCTU MPOCTPAHCTBA,
BbI3BAaHHOE TSXKECThIO 3BE3/bl, CTAHOBUTCS BCE OoJiee U O0jiee BhIpasKeH-
HbIM. 1 MepHOCTb OKpY2KalOIlero 3Be3ay MpOCTPaHCTBA HAUMHAET MpPU-
OJIMKAThCSl K MEPHOCTH A7. [1o Mepe pa3BUTHS 3TOTO Mpoliecca KaHaa MexX-
JIy TIPOCTPAHCTBAMU-BCEIEHHBIMU C MEPHOCTSIMMU As U A7 YMEHbIIIAETCS.
Bcé meHbIlee 1 MeHbIIIee KOJIMUECTBO BelllecTBa MepeTeKaeT U3 IMPOoCTpaH-
CTBa C MEPHOCTBIO As B IPOCTPAHCTBO C MEPHOCTHIO A7. [1pu 3TOM aKTHB-
HOCTb M3JTyYEHU A TaKOI 3Be3bl CTAHOBUTCS BCE MEHbIIIE U MEHbIIIE, [TOKa
He TpeKpalaercs copceM. HacTymnaet cMepTh 3Be31bl. 3Be3/1a «TyXHET»...
Ecnu B Hauase cBoeit 2BOIIOLIMY 3Be3/1a UMeia OOJIbIIYI0 MacCy, HO MEHb-
1€ AeCSATU COJTHEYHBIX MacC, TO K KOHILY CBOCi >KM3HU OHa BbI3bIBACT
BTOPUYHOE BBIPOXIEHUE MEPHOCTU, KOTIa MEPHOCTh OKPYKAIOILIETro €€
MPOCTPAHCTBA CTAHOBUTCSI MEHbIIIE MEPHOCTH A7.

AL =0.0102018...

A5 < )ud < )\.7;

ha=h— AL

OHa npou3BOAUT MPOrud B APYTYIO CTOPOHY. Bo3HMKaeT, Tak Ha3bI-
BaeMasi, HeiiTpoHHas 3Be31a (cM. Puc. 158). Eciiv B Havasie cBoeli 2BOIIO-
LIMK 3Be3a UMesa Maccy OOJIbIIYIO, YeM AECSITh COJTHEYHbIX, BTOPUYHOE
BBIPOXIEHUE CTAHOBUTCSI CTOJIb 3HAYUTEJIbHBIM, UTO BbI3bIBAET CMbIKAHUE
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MPOCTPAHCTB-BCEIEHHBIX C MEPHOCTSIMU A7 U As (cM. Puc. 159). ITpu aTom
MaTtepus U3 MPOCTPAHCTBA C MEPHOCTBIO A7 HAUMHAET MepeTeKaTh B Po-
CTPAHCTBO C MEPHOCTHIO As. OOpasyeTcs «uépHas Abipa». TakuMm oOpa3oM,
«4épHble AbIPbl» BO3HUKAIOT 1 B XOJ1€ IBOJIIOLIMY 3BE311. A Terepb pacCMOT-
PUM TaKxKe U IPUPOIY 00pa3oBaHusl MIaHETaPHbBIX CUCTEM.

B Hayvasie cBoeit )k13HM 3Be31a UMEET OasaHC MEXIy €€ pa3MepoM,
KaHaJoM MEXIy TTPOCTPAHCTBAMU C MEPHOCTSIMU As I A7 U KOJIUUECTBOM
BEIIECTBa, MEPETEKAIOIIEero yepe3 3Ty 3Be311y U3 MPOCTPAHCTBA C MEPHO-
cThbiO As (cM. Puc. 160). B pesynbraTe TepMOSIAEpHBIX PeaKInii MpU moTepe
MPOCTBIX aTOMOB, pa3Mepbl 3Be31bl YMEHbIIAIOTCS, U OHA HE B COCTOSI -
HUU MPOMYCTUTH Yyepe3 ceOs1 BCIO Maccy MaTepuii, TEKYIIMX U3 TPOCTPaH-
CTBa C MEPHOCTBIO Ag B IPOCTPAHCTBO C MEPHOCTHIO A7. DTOT AUCOaTaHC
CO BPEMEHEM YBEJMUMBAETCS U TOCTUTAET B KOHEUHOM UTOTe KPUTUYECKO-
ro ypoBHs. [IpoucxoauT KojaoccanbHbIil B3pbIB, YaCTh BEILIECTBA 3BE3/bI
BbIOpACBIBAETCS B OKpYKatollee e€ mpoctpaHcTBo. [Ipu 3ToM yMeHblaeT-
Cs1 MEPHOCTb 3TOTO OKPY3KAIOIIIEeTO 3Be3ly MPOCTPaHCTBA U (popMuUpyeTcs
KaHaJ, Mo KOTOpOMY MepeTeKaeT Takoe KOJIMYEeCTBO MaTEPUU, KOTOPOE
3Be3/la B COCTOSIHUM yepe3 cebst mponycTuth (cMm. Puc. 161). ActpoHOMBI
Ha3bIBalOT 3TOT B3PHIB — B3PHIBOM CBEPXHOBOIi 3Be3/1bl. [1pu 3TOM B3pHI-
Be€ 3Be3/1a TepsieT KaK CBOU BepxHUe HauboJiee JETKKUe CIOU, COCTOSIIINE
13 BOAOPOA, TeJiisl U APYTUX MPOCThIX aTOMOB, TaK U BHYTPEHHME CJIOU,
coiepxXallue TSKEIble aTOMbI, TOJIbKO B 3HAUMTEJbHO MEHbIIIEI CTerne-
Hu. [1pu B3pbIBe NTpoucxonuT aedopMaiysi MPOCTPaHCTBA U HA OTHOCU-
TeJIbHO OOJILIINUX PACCTOSIHUSX (HECKOJILKO aCTPOHOMMYECKUX €IUHMUI).
M ecnu sanpo aToMa BbI3bIBAaET MaKCHMMabHOE UCKpUBJIeHUE (AedopMa-
LIMI0) TPOCTPAHCTBA BOJIU3U ceds1, TO, IO Mepe yaaJleHus OT siipa, 3Ta Jie-
(opManusi craHOBUTCSI BCE MeHbIe U MeHble. [1pu B3pbiBe cCBEpXHOBOM
3Be3/1bl AedopMalivs IPOCTPAHCTBA MPOSIBISICTCS CUJIbHEE MPU yaaJeHUU
oT 3Toi1 3Be3/1bI (cM. Puc. 162). TakuM 006pa3oM, BLIOPOILIEHHbBIE TTPY B3PbI-
BE BEpXHUE CJIOM 3BE3/Ibl 00Pa3yIOT ra30nbLIEBYI0 TYMAHHOCTD, U3 KOTOPOM
CO BpeMeHeM 00pasytoTcs MaaHeThl. [Tpuuém, yem OimzKe K 3Be3/ie BOSHMKA-
€T IJIaHeTA, TeM 00JIblIe €€ MJIOTHOCTh M OOJIbIIINIA MPOLEHT TSKEIBIX ATOMOB
B €€ cocraBe. Uem nasibinie OT 3Be3/1bl 00pa3yercs MJIaHETA, TEM MeHbIIeE eé
IUIOTHOCTD M TeM OOJIbIIMIA MPOIEHT «JIETKUX» ATOMOB €€ 00pa3yloT: BOIOpO/,
KHCJIOPO, yIiepo, Boaa u T. 1. (cM. Puc. 163 u Puc. 164).

336



Ihasa 10. Eouncmeo 3akoH06 MUKpokocmoca u Mmakpokocmoca Beeaenroii

Puc. 160

337




Huxkonaii Jlesawos. Ilocaednee oopawenue k Yenoseuecmay

Puc. 161

338



Thasa 10. Eouncmeo 3akon06 mukpoxocmoca u makpokocmoca Beeaennoii

Puc. 162

339



Huxkonaii Jlesawos. Ilocaednee oopawenue k Yenoseuecmay

Puc. 163

X

340



Thasa 10. Eouncmeo 3akon06 mukpoxocmoca u makpokocmoca Beeaennoii

Puc. 164

X

341




Hukonaii Jlesawos. Ilocaednee oopauwenue k Yenoseuecmay

Ternepb BepHEMCS K CUCTEME, KOTOPYIO 00pa3yloT MeXay co0oit
rpyIina MpoCTPaHCTB-BCEIEHHBIX C Pa3HO MEPHOCTHIO. Tak KaKk MEpHOCTh
MaTPUYHOIO MPOCTPAHCTBA, B KOTOPOM OHM 00OpPa3yroTCs HEOAHOPOIHA
B pPa3HbIX HAPaBJICHUSIX, TO BO3HUKAIOT YCJIOBUS JUISI TOCTENEHHOIO BbI-
POXIEHUSI MEPHOCTHU KaxKI0rO U3 MPOCTPAHCTB-BCEJIEHHBIX, PA3JIMYHOE
B pa3HbIX HalpaBJieHUsIX. Bo3HMKaeT KBAHTOBaHUE T-MEPHOTO MaTpU4-
HOTO IpOCTpaHCTBA. B pesysibrare 3TOro mpocTpaHCcTBa-BCeIeHHbIE 0Opa-
3YI0T 3aMKHYTYIO cOalaHCUpoBaHHYI0 cuctemy (cMm. Puc. 165), B KoTopoii
OJHO MPOCTPAHCTBO-BCEJIEHHAs MO MEPE YMEHbIIEHUS MEPHOCTU (BbI-
POXIEHWS) MEPEXOIUT B IPYrOo€ MPOCTPAHCTBO-BCENEHHYI0. B 30Hax, rie
YMEHBIIEHE MEPHOCTU CTAHOBUTCSI KPUTUUYECKUM JIJISI BCEX ITPOCTPAHCTB-
BCEJICHHBIX, OHM CJIMBAIOTCS B OHO 1ieoe! M MMeroT B 3TUX 30HaX OIMHA-
KOBYIO MEPHOCTb A, = 2,878950584...

Haiy metaBceneHHy10 GopMUpYIOT AeBATh (hopM MaTepuil. Hucio
repecTaHOBOK (KOMOMHAIMIT) 13 HUX paBHO 459. YuurteiBasi, 4T0 MUHU-
MaJIbHO€ YMCJI0 B3aUMOIEHCTBYIOLIMX MEXTY COO0I (hopM MaTepuii 10~
JKHO OBITh HE MEHEE IBYX, 3Ty HUMPY MOKHO MOJYYUTh U3 (DOPMYJIbI

Y C™, = n!/m!(m-n) (11)
rae:
n=92<m<9.

B To Bpems1, Kak B JeliCTBUTEILHOCTH HAIly METaBCEJIEHHYIO 00-
pas3yloT TPUCTA MIPOCTPAHCTB-BCEIIEHHBIX. DTO 3HAYUT, YTO CYIIECTBYIOT
«HEe3aIOJJHEHHbIC» 30HbI MATPUYHOTO IPOCTPAHCTBA, YTO TOBOPUT O TOM,
YTO TIpoliecc (pOPMUPOBAHMS HAIIIe MeTaBCEJICHHOM He 3aKOHYEH, 1 UTO
Ha CTPYKTYPY MeTaBCeJICHHOI MOTYT OKa3bIBaTh BIMSIHUE APYTUE CUCTEMbI
MpocTpaHCTB. Haila MetaBcesieHHas SBIISIeTCS JIMIIB 3aBEPIIEHHO Ya-
CTBIO TIPUTOM, OYEHb MAJICHBKOI YaCThIO, TOTO, UTO Ha3biBaeTCcs Bobmmm
Kocmocom. Ilepen tem, Kak nepeiiTu K ciaeayroei mnpocTpaHCTBEHHOMN
CHUCTEeME, XOTEJI0Ch OBl OTMETUTH CJICAYIOIIee: IPOCTPaHCTBA-BCEICHHbIE,
00pa30BaHHBIC CUHTE30M JIBYX M TPEX (hOPM MaTepuii, UMEIOT MaKCUMaJIb-
HYIO HECTaOMILHOCTD, HO B TO XK€ BpeMsl OOJIBIIIYIO AKTUBHOCTh CTPYKTYD,
a TIPOCTPaHCTBa, 00pa30BaHHBIE CUHTE30M AEBATH (DOPM MaTepuii, MaK-
CHUMAJIbHO YCTOMYMBBI 1 MAKCUMAJIbHO MHEPIMOHHBI. [103TOMY OOJIBIIMH-
CTBO «BaKaHTHBIX» MECT — JJISI IPOCTPAHCTB C MEPHOCTBIO A2 U A3...
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InaBa 11. MaTpuyHoe NpOCTPAHCTBO.
OO0pa3oBanue CynepnpocTpaHCTB

MaTpudHoe MpOoCTpaHCTBO — uTo 3TO Takoe?!. [pexne, yeM nmpo-
JIBUTaThCs aJibllle B MO3HAHKWE MaKpOKOCMOca, AaBaiiTe ¢ BaMu OMpene-
JIMMCSI C 3TUM TTOHSITUEM... {711 TOrO YTOOBI BO3HMKJIM YCIOBUS IS CIM-
SIHUST ouepeaHOoM (popMbl MATEPUU HAIIIETO TUIIA, HEOOXOAMMO U3MEHEHUE
MEPHOCTU MPOCTPAHCTBA HA HEKOTOPYIO XapaKTePHYI0 UMEHHO JIJIsl 9TOro
tuna matepuii bonbioro Kocmoca, BeImunHy, paBHYIO:

AL =10,020203236...

OuepenHoe M3MEHEHNE MEPHOCTU Ha ATy BEAIUUYMHY AL TIPUBOIUT
K CIUSTHUIO elll€ ONHOK (DOPMbI MaTEPUM, KOTOPAsi TOUHO YKJIadbIBaeTCs
B «IIPOKPYCTOBO JIOXE» 3TOro Ko3(dduiimeHTa KBaHTOBaHUSI MEPHOCTU
npoctpaHcTBa. [1pu nocnenoBare1bHOM U3MEHEHUM (KBAHTOBAaHUN) Mep-
HOCTHM MPOCTPAHCTBA HA BEJIUUYMHY AL, TIPOUCXOIUT IOCIEN0BATEILHOE
cavssHue (popM Matepuil 1 o6pazoBaHUe pa3HbIX TUMOB MPOCTPAHCTB-
BCEJIEHHBIX (4ACTMYHO 3TOT BoIpoc paccMmatpuBaics B [ase 10). Takum
0o0pa3oM, MMeeTcs Ipynna MaTepuii JAHHOTO TUIA, CHHTE3 BellleCTBAa U3 KOTO-
PbIX BO3MOKEH NMPH M3MEHEHHUH MEPHOCTH MPOCTPAHCTBA HA BEJIMYMHY AL 151
Kax0ii u3 atux ¢opm. [1pu aTOM 00pasyeTcs: cucrema MpoCTpPaHCTB, 00-
pa30BaHHBIX CUHTE30M MaTepuii naHHoro tumna. KoaguuueHT AL MOXeT
MPUHKMATDb caMble pa3Hble 3HaUeHUs1. [laxke M3MeHeHue ero Ha HUITOXHYIO
BEJIMUYMHY TIPUBOIUT K TOMY, YTO MaTepUsl HAILIETO TUIIA HE MOXET CIIMThCS
B BelllecTBe (BIponuThes). [1pu npyrom 3HaueHu AA BO3HUKAIOT YCIOBUSI
JUIS1 CIMSTHUSL BOGIMHO MaTEPUiA APYyroro TUIa, OTAMYHOTO OT HAaIIero. To
MPUBOAUT K 00pa30BaHUIO KAUECTBEHHO JAPYTOii CUCTEMbI TPOCTPAHCTB —
o0pasyeTcs pyroe MAaTPUYHOE MPOCTPAHCTBO. B pe3ysibraTe 3TOro Mbl UMe-
€M LIEJIYI0 CUCTEMY MaTPUUYHbBIX TPOCTPAHCTB, KOTOPbIE OTJIMYAIOTCS IPYT
OT Jipyra Ko (UIIMEHTOM KBAaHTOBaHMSI MEPHOCTU ITPOCTPAHCTBA U TUIIOM
MaTepuit uX oOpaszyroux. ITO NPOSBIISETCS B KAUECTBEHHOM OTJIUYUU
BEIIECTB, BO3HUKAIOIIMX MPU CAUSHUM pa3HbIX TUTIOB MaTepUii U pa3HO-
ro KoJuyecTBa (popM MaTepuii, 00pas3yrolux Kaxablii U3 3TUX TUIIOB Be-
mectB. Kaxaoe MaTpuHOe MPOCTPAHCTBO HEOAHOPOIAHO MO MEPHOCTH. DTU
KoJie6aHMsI MEPHOCTU MAaTPUYHOIO MPOCTPAHCTBA MPUBOISIT K TOMY, UTO
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B HEKOTOPBIX €ro 00JIACTSIX MPOMCXOAUT CMbIKAHUE C IPYTUMU MaTPUYHBI-
MU OPOCTPAHCTBAMU, UMEIOLIIMMHU B 3TUX 00JACTIX TaAKYIO XK€ MEPHOCTb.
Bo3HuKaloT 30HbI ITepeTeKaHWsI U3 MAaTPUYHOTO IPOCTPAHCTBA C OAHUM
KO3 GULIMEHTOM MEPHOCTH Y B MATPUYHOE MPOCTPAHCTBO C APYTUM KO-
apdpunmentom. U ecnu B cinyyae o6pazoBaHus 3BE3 U «4EPHBIX IbIP» BCE
OIPENEIISIOCH JIUILb KOJIMYECTBOM MaTepuii, 00pa3yrolmx MpoCTpaHCTBA-
BCEJICHHbIE B 30HE 3aMbIKaHUs (CM. miaBy 10) u MaTepuu ObLIM OTHOTO
TUIIA, T.€. KBAHTOBAJIUCh KO3 dumreHToM mepHoctu y = 0,020203236...
TO MPU CMBIKAHWU MAaTPUYHbBIX TPOCTPAHCTB BO3HUKAIOT 30HbI MIEpeTeKa-
HUST MaTepHid, UMEIOLIMX Pa3TMIHbI KO3(hOUIIMEHT Y, MaTepHii pasHbIX
TUIIOB, KOTOPHIE He MOTYT ObITh COBMECTHMBIMH HH NMPH KAKUX YCJIOBHSIX.
YTo Xe MPOUCXOAUT B 3TUX 30HAX CMbIKAHUSI MATPUYHBIX IIPOCTPAHCTB?!.
B 30Hax cMbIKaHVSI IPOMCXOIMUT PACcNa/l BeleCTBa KAK OTHOI0, TAK M IPYTOro
THIIA, ¥ 00Pa3yIOTCA «CBOOOIHbIE» MATEPUH KAK OIHOIO, TAK M APYTroro THUIOB.
Ho, uto xe npoucxonut ganpiie?! Ha mpouecchl, Tpoucxoasimne B 3TUX
30HAaX, BIUSIOT TPU YCIOBMUSI:

1) kouecTBO (hOpM MaTEPUil AAHHOTO TUIA, 0OPA3YIOLIMX KaX10€
MaTpPUYHOE MPOCTPAHCTBO B 30HE UX CMbIKaHUs. Halle BCEro KoJam4ecTBO
(bopm martepuii, 0Opa3yroIMX KaxX10€ U3 MAaTPUYHBIX IPOCTPAHCTB, pa3-
JIMYHOE. DTO, B CBOIO OUYEPE/Ib, CO3MAET Pa3HbIiA MOTOK BEIIECTBA IO COBO-
KyITHOMY COCTaBy, ITe€pETEKAIOIET0O U3 OTHOTO MAaTPUYHOIO MPOCTPAHCTBA
B Ipyroe u ooparHo. Bo3HMKAIOT 1Ba BCTPEUYHbBIX ITOTOKA, YTO IMIPUBOAUT
K 00pa30BaHUIO MOIIHBIX BUXPEBBIX MOTOKOB ()OPM MaTepUii ABYX TH-
OB B 30HE ux nepecedyeHus. [Ipu aTom 6osiee MOIIIHBII ITOTOK Pa3BEPHET
cJ1a0blil BCIISITh, U BOBHUKHET MOIIHBIN BUXPEBOU (DOHTAaH MaTEpUii IBYX
TUIIOB;

2) Ha MOIIIHOCTb MOTOKOB MaTepUil U3 MAaTPUUHBIX TIPOCTPAHCTB
OKa3bIBa€T BJIMSIHUE MEPHOCTb 30HbI CMBIKAHUS IBYX MATPUUYHBIX MPO-
cTtpaHcTB. EcTecTBEHHO, 3Ta MEPHOCTh HE MOXET ObITh TAPMOHUYHOI C TH-
MOM MEPHOCTH KaXKI0T0 U3 MAaTPUYHBIX MPOCTPAHCTB, HO OHA MOXKET ObITh
Oosiee OJIM3KOM K TUITY MEPHOCTH OHOTO WJIM IPYrOro TUMa:

=N <A, =) (12)

Z[pyrI/IMI/I CJIOBaMH, BOBHHUKACT 1eperiag MEPHOCTU B MaTPUYHDBIX
ITPOCTPAHCTBAX B 30HEC CMbIKaHMA, pa3J'IPI‘IHBII>i JJIA KaXK10ro n3 MaTpmuiHbIX
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MPOCTPAHCTB. A TakKe MMEET 3HAUeHWe 3HAK 3TOro nepernana — MoJOXM-
TeJbHbIN WX OTpULIaTeIbHbIN. OTpULIATeIbHBINM Nepenan o3HayaeT 0ojee
OslaronpusITHBIC YCJIOBYSI AJIs1 BHITEKAHMSI MaTepUii U3 JaHHOTO MaTPUYHOTO
MPOCTPAHCTBA.

3) K KaKOMY TUIly KBAHTOBAaHUSI MEPHOCTU MATPUYHBIX MPO-
CTPaHCTB OKa3bIBaeTCs OJIMXKE MEPHOCTb 30HbI CMBbIKAHUSI MaTPUUHbBIX
MPOCTPAHCTB:

=] /A <0

2=l /A2 >0 (13)
NJIn

=] /A >0

2=l /A2 <0

MepHOCTh 30HbI CMBIKAHHSI MOXET OBITh OJIVIKE K TUITY MEPHOCTH A’
wm ). [1py 3TOM ecim pa3nuyne B MEpHOCTH YCJIOBHO AL 12, a KOO u-
LIMEHT KBAHTOBAHUS Y U TIPOMCXOIUT pacIiag MaTepuil TUIIa MEPHOCTH A’z

|AX'12 - ay'll — 0

Ecnu:

|AX'12 - b’y'zl —0

[Ipoucxomut pacranm MaTepuii TUTIA MEPHOCTH A'y.

Ecnu:

(AN12—by'2) <0

IIpouricxonuT cMHTE3 MaTepHii TUTIA MEPHOCTH A'2. I COOTBETCTBEHHO
Hao0OpoT, eClu:

(ANp—ay'2)) <0

ITpoucxonut cuHTe3 MaTepuii TMna MmepHocTu A'y. I'me a u b 060-
3HavyaeT, KaKoe KOJIMYECTBO pa3 KOG (GUIIMEHT i «[TOMEIIAETCS» B 30HE
nedopMau MEpHOCTU IIPOCTPAHCTBA. JIpyrMu CJIOBaMHM, B 30HE CMbIKA-
HHS MOXKET BOSHHUKHYTb CHHTE3 (hopM MaTepuii KAKOro-HUOY/Ib U3 IBYX THIIOB
MEPHOCTEei MATPHUYHBIX MPOCTPAHCTB 32 CYET pacHIeIIEHHS MATEPHii APYroro
tuna. [1py 5TOM crHTE3e MOXET MOIIOIIATHCS MaTepUsT IIPOMEXKYTOUHO-
TO TUIIA MEPHOCTH U BBIACISITHCS MaTEPUST IIPOMEXYTOYHOTO THUIIA, YTO
B CBOIO O4Yepellb BbI3IBAET HEYCTOMYMBOCTh B MATPUYHOM IIPOCTPAHCTBE
C TUTIOM KBAHTOBAHUS MEPHOCTHU Y WJIH Y2, B 3aBUCUMOCTH OT HaIlpasJie-
HUS TepeTeKaHus matepuii. He mpaBna i, oueHb HAITOMMHAET I10 CBOCH
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MPpUPOE SK30TEPMUYECKIE U SHAOTEPMUUECKUE PEaKLIMM Ha YPOBHE MUK-
poKocMoOca, MPU KOTOPBIX MOMIOLIATIOCH WK BBIAESIOCH TEIUIO U3 OKPY-
xarouiei cpensl (cMm. [maBy 10). BepHéMcs K mpoiieccam, IpOUCXOAS UM
B 30HE CMBIKAHUS IBYX MAaTPUYHBIX IPOCTPAHCTB...

B 3aBrcHMOCTH OT TOro, Kak B3aMOAEHCTBYIOT MepeUYMCICHHbIE
BBILIE TPU YCIOBUS, B 30HE CMbIKAHUS ABYX MAaTPUUHBIX MPOCTPAHCTB
MOXET BO3HUKHYTh 30Ha CMHTE3a MaTepuil JaHHOIO TUIIA WM 30Ha pac-
nmajga 3TUX Matepuii. B omHOM ciydae BO3HUKAET LICHTP 0Opa3oBaHUs
MPOCTPAHCTB-BCEIEHHBIX C JaHHBIM TUIIOM KBAaHTOBAHMSI MEPHOCTH TIPO-
cTpaHCTBa (cyrnepaHasor 38e31bl) (cM. Puc. 166). B npyrom ciyyae Bo3HM-
KaeT LIEHTP pacrafa MpoCTPaHCTB-BCEJIEHHbIX C JaHHBIM TUIIOM KBaHTOBA-
HUSI MEPHOCTU MPOCTPAHCTBA (CylepaHaIor «4€pHOi IbIpbl»). [Tpu aTOM
CUHTE3MpOBaHHbIE (POPMbI MAaTEPUii JAHHOTO THUMA KBAHTOBAHUSI MEPHO-
CTY HAYMHAIOT CKAIIMBAThCsI B 30HE CMbIKAHUSI MATPUUHBIX MPOCTPAHCTB,
U €CJIM Macca BhITEKAIOIIMX U3 30Hbl CMbIKAHMSI MAaTEPUil MEHBIIIE MAaCChI
CUHTE3UPYEMbIX MaTEPUii, B 3TOI 30He BO3HUKAET U30bITOYHASI KOHIIEH-
Tpalusi MaTepUr B 30HE CMbIKAHUSI MATPUYHBIX MMpoCcTpaHCTB. Co BpeMe-
HeM, U30bITOUHAS] KOHLICHTPALIMsI CTAHOBUTCSI KPUTUUYECKOM M HAUMHAET
MelllaTh BTEKaHUIO0 MaTepUii B 3Ty 30HY, UYTO MPUBOAUT K BOBHUKHOBEHUIO
HEYCTOMUYMBOCTH MEPHOCTHU 3TOM 30HBI. [IporcxonuT cynepB3pbiB, MPU KO-
TOPOM U30BITOK CUHTE3UPYeMbIX (POpM MaTepuii BEIOpAChIBAETCS U3 30HbI
CMBIKaHUSI, U TIPY 9TOM BO3HMKAIOT KOJIEOAHUSI MEPHOCTY BHYTPHU KaXKIOTO
U3 MAaTPUYHBIX MPOCTpaHCTB (cM. Puc. 167).

B 311X 30Hax BHyTpeHHero KojedaHuss MEpHOCTU MaTPUYHOIO MPO-
CTpaHCTBa HAYMHAETCs Mpoliecc 00pa3o0BaHUSI IPOCTPAHCTB-BCEICHHBIX,
U3 KOTOPBIX (DOPMUPYIOTCS CUCTEMbI MPOCTPAHCTB-BCEIECHHBIX (MeTa-
BCeJIeHHbIe) B 30HaX BHYTPEHHETO KoJieOaHUsI MEPHOCTHU MPOCTPAHCTBA
(cM. Puc. 168). EctrecTBeHHO, aMIUIMTY1a BHYTPEHHETO KOJeOaHUsI Mep-
HOCTU MaTPUUYHOIO MPOCTPAHCTBA YBEJIUUMBACTCS C YIAJIEHUEM OT 30HBI
CMbIKaQHMSI MATPUYHBIX IPOCTPAHCTB. A 3TO IPUBOAUT K TOMY, UTO B 3TUX
30HaX MOTYT CJIMTHCSI BOGAMHO pa3HOe KOJIMYeCTBO (hOopM MaTepuii JaH-
Horo tuna. [Tpuuyém, yeM nanbliie OT LHEHTPa 30HbI CMBIKAHUSI MATPUYHBIX
MMPOCTPAHCTB, TeM 00JIbIIee KOJUYECTBO (POPM MaTepPUil MOTYT CIAUTHCS
1 oOpa3oBaTh BellecTBO (cM. Puc. 169). Cnusiimvecst BoenuHO ABe (DOPMBbI
MaTepuii B IEPBOIi 30HE OT LIEHTPa 00pa3yldT METABCEJIEHHYI0 U3 OIHOTO
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NMPOCTPAHCTBA-BCENIeHHOM. Tpu ciuBlIvecs ¢opMbl MaTepuii popmMupy-
10T B CJIEAYIOLIEH 30HE METABCEIEHHYI0 U3 TPEX MPOCTPAHCTB-BCEIEHHBIX.
ITpu cniusgsHuM yeThIpE€X hopM MaTepuii, 00pa3yeTcsi MeTaBCce/leHHas U3 ce-
MH MPOCTPAHCTB-BCeJeHHbIX. CIMSIHNE MSITH, COOTBETCTBEHHO, JAET ABA-
ath nAThb. CIMsSIHUE IIECTU — MeCThAeCAT mecTh. [Ipy cnusiHuu ceMu — ¢To
JIeBATHAANATb, BOCbMU — JIBECTH COPOK IIECTh, IEBSTH — YEThIPeCTA NATh-
JiecAT IeBATb MPOCTPAHCTB-BCEJEHHBIX, (POPMUPYIOIINX METABCEICHHYIO
B COOTBETCTBYIOIIEN 30HE BHYTPEHHETO KOJieO0aHUsI MEPHOCTU JAHHOTO
MaTpPUYHOTO MpocTpaHcTBa. KoJnuecTBO BO3MOXKHBIX IPOCTPAHCTB-BCE-
JICHHBIX, BXOJSIINX B METABCEJICHHYIO, OTNIpEAeasieTcs 1Mo ¢GopMyJsie Ko-
JIMYeCcTBa KOMOMHALIMI U3 MaTepuii, KOTOpble 00pa3yloT BELIECTBO IMPO-
CTPaHCTB-BCEJICHHBIX.

Y.) C*=n!/m!(n-m)! (14)

n m

rme: 2<m<n

N — MaKCMMaJIbHO€ KOJIMYECTBO MaTEPMii JaHHOTO TUIa KBAaHTOBA-
HUSI MEPHOCTH, C KO3 (HUIIMEHTOM KBAHTOBAHUS i, KOTOpPbIE 00pa3yloT
MPOCTPAHCTBA-BCEJIEHHbIE B JAaHHOM 30HE BHYTPEHHETO KOoJie0aHWs Mep-
HOCTH MaTPUYHOTO MPOCTPAHCTBA.

Yaie Bcero KoJimuecTBO MPOCTPAHCTB-BCEAECHHbBIX, 00pa3yroIInX
JTAHHYIO METaBCEJIEHHYI0, MEHbIIIe MaKCcMalibHOTO. M yeM nanblie oT 1ieH-
Tpa 30Hbl CMbIKAHWSI MATPUYHBIX MPOCTPAHCTB, T€M OOJIbIlIE OTINYUE
MEXIY BO3MOXHBIM 1 peaibHbIM KOJIMYECTBOM MPOCTPAHCTB-BCEIEHHBIX,
00pa3ylolIMX JaHHYIO MeTaBCceJeHHY0. YeM najbliie oT eHTpa, TeM 00J1b-
1€ «CBOOOIHBIX MeCT». JeJlo B TOM, YTO yCJIOBUSI KBAHTOBAHUSI MEPHO-
CTU JAHHOI 30HBI KOJIeOaHUSI MEPHOCTH SIBJISIFOTCS JIUIIb HEOOXOAMMbIMHI
YCJOBHUSAMH sl 00Pa30BaHUS MPOCTPAHCTB-BCEIEHHbIX. J[0CTATOYHBIM 3TO
YCJIOBME CTAaHOBUTCS TOJILKO TOIJA, KOIJa B 9Ty 30HY BHYTPEHHETO KoJie-
OaHsI MEPHOCTU MaTPUYHOTO ITPOCTPAHCTBA TT0TaaeT He00X0IuMAass Macca
MaTepHii JIsl CHHTE3a 3THX NMPOCTPAHCTB-BCEIEHHBIX. XOTsI Macca MaTepuit
«BBIOPOIIEHHBIX» 13 30HbI CMBIKAHUSI MATPUYHBIX TIPOCTPAHCTB BO BpeMsI
CBEPXB3pbIBa OTPOMHAsI, HO BCErJa — KOHEYHAs! BeJIMYMHA. DTOI MacChl XBa-
TaeT 11 00pa3oBaHUsI KOHEYHOTO YMcia MPOCTPAHCTB-BCEIEHHbBIX.
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ITocne cBepxB3pbiBa 30HA CMbIKAHUWSI MAaTPUUYHBIX TPOCTPAHCTB
YMEHBILIAETCS, YTO MPUBOAUT K YMEHbBILIEHUIO MACChI TPUXOASIICH MaTepuu.
Co BpeMeHeM 3TOT MPOLECC MPUXOIUT K HEKOTOPOMY OIPENEIEHHOMY
OaslaHCHOMY ypOBHI0. B pesynbrare cBepxB3pbiBa, 00pa3yeTcsi CUCTEMA MeE-
TaBCEJIEHHBIX, KOTOPAs MOJy4yunsia yCIOBHOE HA3BAHUE CYNEePNPOCTPAHCTBO
NepBOro NopsaaKa, KoTopoe oOpasyeTrcs CIusiHUEM JaeBiaTd Gopm matepuit
(cM. Puc. 170 u Puc. 171). CnenyeT oTMETUTh, YTO BO3HUKIIIKNE B 30HAX
BHYTPEHHETO KOJIE0AHUSI MEPHOCTU MAaTPUYHOTO MTPOCTPAHCTBA METaBCE-
JICHHBIE CAMU OKAa3bIBAIOT BIMSIHUE HA MEPHOCTh OKPYXAIOIIIETO UX MaT-
puyHOro npoctpaHcTBa. MckpuBieHue, BO3HUKaOLIEe P CMbIKAHUU
JIByX MAaTPUUHBIX MPOCTPAHCTB, HEONMHAKOBO B Pa3HbIX HAIPaBJICHUSIX.
A 3TO 03HAYaET HEKOTOPOE OTIIMYUE KaK (DOPMBI, TAK U KAYECTBEHHOTO
COCTaBa BO3HUKAIOIIMX B 3TUX 30HAX METABCEJIEHHBIX. TakuM oO6pazom
BO3HUKAET HEPABHOMEPHOE PACIpEACIEHUE MAaTEPUIA B pa3HBIX HAITPaBJIC-
HUSIX. DTO B CBOIO OUepeb MPUBOIAUT K Pa3JIMYHOI CTENEHU BTOPUUHOTO
BJIUSIHUSI HA MEPHOCTh MATPUYHOTO MPOCTPAHCTBA BOZHUKAIOIIUMU Me-
TaBCEJIECHHBIMU B COOTBETCTBYIOIIMX 30HaX. ICKpuBIIeHME, BO3ZHUKAIOIIIEE
B MOMEHT CBEPXB3pPbIBa, UMEET U Pa3HbIii 3HAK MO OCU, MPOXOSIIE ye-
pe3 30HY CMbIKaHMSI MAaTPUUHBIX TpOCTpaHCTB (cM. Puc. 167 u Puc. 168).
IToaTOMY BO3HMKAOIIME B 3TUX BHYTPEHHUX 30HaX UCKPUBJIEHUS MaT-
PUYHOTO MTPOCTPAHCTBA METABCEJEHHbIE BbI3bIBAIOT BTOPUUHOE UCKPUB-
JICHE MEPHOCTHU BO BCTPEUHBIX HAMIPABJICHUSIX, TTAPAJIETIBHO BCE TOM Xe
OCH, TPOXOISIIIEi uepe3 30Hy CMbIKaHWSI MATPUYHBIX TPOCTPAHCTB. DTO
BCTPEYHOE MPOTrudaHue C IByX CTOPOH, MO Mepe 00pa3oBaHUS METaBCe-
JICHHBIX, TIPUBOAUT K CMbIKAHUIO BTOPUUYHOI'O UCKPUBJIEHNSI MATPUYHOTO
MPOCTPAHCTBA B 30HE 0AJTAHCHOW MEPHOCTU MAaTPUYHOTO MPOCTPAHCTBA,
KOTOpas OblIa 10 CBEPXB3pbIBA. TakuM 00pa3oM B pe3yJIbTATE IBOIIOLIUU
OIMCAHHBIX BBIIIE MMPOLECCOB, BO3HUKAET 3aMKHYTasi CUCTEMAa METaBCE-
JIECHHbIX — CYNepHpOCTPAHCTBO NepBoro nopsaka (cm. Puc. 170).

B HameM MaTpuyHOM MPOCTPAHCTBE BCTPEUHOE CMbIKaHUE, BO3-
HUKIIIEe BCIAEICTBUE BIUSIHUSI METABCEJIEHHBIX HA MEPHOCTh MATPUUHOTO
MPOCTPAHCTBA, BOBHUKAET B METABCEJICHHBIX, 00PAa30BaHHbBIX IEBATHIO (POP-
Mamu Matepuii. CyrneprnpocTpaHCTBO MPU 3TOM CMBIKAETCsI, KAK CTBOPKU
pakoBUHBI MoOJLTIOCKA. [IepeTekaroliue yepes3 30Hy CMbIKAHUSI MATPUYHBIX
MPOCTPAHCTB (DOPMBI MATEPUU HE UMEIOT OYEPETHOIN 30HBI UCKPUBJIEHUS
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MEPHOCTU MaTPUYHOTO MPOCTPAHCTBA, B KOTOPOI OHM MOTJIY ObI CIUTHCS.
Takue 30HbI BOZHUKAIOT JIUIIb B CJTy4ae, KOIa IBE 30HbI CMBIKAHUS MaT-
PUYHBIX TPOCTPAHCTB OTHOTO 3HAKA BO3HUKAIOT OTHOCUTEIBHO «HENATIEKO»
npyr ot apyra. [1pu 3ToM 00pa3yroTcsi BCTpEUHBIE BOJIHBI BHYTPEHHETO UC-
KPUBJIEHWS] MEPHOCTY MaTPUYHOTO MPOCTPAHCTBA, ITPY PE30HAHCE KOTOPBIX
BO3HUKAIOT TOTIOJIHUTEIbHBIE 30HBl BHYTPEHHETO UCKPUBJIEHUS] MEPHO-
CTU MAaTPUYHOTO MPOCTpaHCTBA. B 3Tux 30Hax 0Opa3ytoTcs MeTaBCeJIeH-
HbIE, BO3HUKIIIWE MPU CIIUSHUM IeCITU (HOPM MaTepuii, KOTOPbIE, B CBOIO
oYepelb, BHOBb BbI3bIBAIOT BCTPEYHOE CMBIKAHME 3TUX METABCEJIICHHBIX,
KaK CJIE[ICTBUE BIIMSIHUS 3TUX METABCEJIEHHBIX HA MEPHOCTh MATPUYHOTO
MPOCTPAHCTBA, B KOTOPOM OHU HaxondTcs. O0pazyeTcsi CynepnpocTpaHCTBO
BTOPOro nopsaka u3 aecsatu popm matepuii (cMm. Puc. 172). ITpu aTOM cMBbI-
KaHUE METABCEJIEHHBIX CYNEePIPOCTPAHCTBA BTOPOTO MOPSIIKA TPOUCXOAUT
Ha IpyTOM OaJIaHCHOM YPOBHE MEPHOCTUA MAaTPUYHOTO MPOCTPAHCTBA, HEXE-
JIA YpOBEHb CMBIKAHUS CYTIEPITPOCTPAHCTBA MEPBOTO MOPSIIKA. DTO CBS3AHO
C PA3JIMYHON CTETIEHBIO BJIMSIHUSI METABCEIIEHHBIX, 00Pa30BAHHBIX IECATHIO
U IEBATHIO (hOpMaMU MaTepUii HA MEPHOCTb MAaTPUYHOTO MPOCTPAHCTBA.

J71s1 BO3MOXHOCTH 00pa30BaHUsI METABCEIIEHHBIX U3 ONWHHAILIATH
(opM Marepuii HEOOXOIMMO YTOOBI TPU CYNIEPITPOCTPAHCTBA BTOPOTO TO-
psKa HaXONWIUCh APYT OT ApYyra Ha pacCTOSTHUY He 6oJjiee COOCTBEHHOTO
pasmepa. [Ipy 5TOM BOZHUKAIOT TPY BCTPEYHbBIE BOJIHBI BHYTPEHHETO UC-
KPUBJIEHUSI MATPUYHOTO TPOCTPAHCTBA, KOTOPBIE MPU PE3OHAHCE CO3IAI0T
JIOTIOJTHUTEJIbHBIE 30HbI UCKPUBJIEHUS. B 3THX 30HaX MPOUCXOAUT CUH-
T€3 METABCEJIEHHBIX U3 ONMHHAAUATU (HopM MaTtepuil. BHOBb BO3HUKA-
€T BCTPEYHOE CMBIKAHME METABCEJIEHHBIX, HO YK€ Ha APYroM OaJIaHCHOM
YPOBHE MaTPpUYHOTO MpocTtpaHcTBa. OOpasyeTcs: 3aMKHyTas IMPOCTPaH-
CTBEHHAs CUCTEMA — CYNEPHPOCTPAHCTBO TPeThero nopsiaka (cM. Puc. 173).

AHaJIOTUYHO, 711 BO3MOXHOCTHU CIIMSIHUS NBEHAAUATH (popM Ma-
TEpUil, HEOOXOIUMO YTOOBI OBLIO YETHIPE BCTPEUHBIE BOJIHBI BHYTPEHHETO
HMCKPUBJIEHUSI MATPUYHOTO TPOCTPAHCTBA, KOTOPBIE B PE30HAHCHBIX 30HAX
CO3JAI0T YCJI0BUS U151 00pa30BaHUSI METABCEJIEHHBIX U3 ABEHAAATH (DOPM
Marepuii. [Ipu 5TOM, BHOBb BO3HUMKAET BCTPEUHOE CMBIKAHUE HA IPYTOM
0aTaHCHOM YPOBHE MEPHOCTU MAaTPUYHOIO MTPOCTPAHCTBA U 0OpasyeTcs
HOBAsl OYEHb YCTONYMBASI CUCTEMA METABCEJIEHHBIX — CYNEPNPOCTPAHCTBO
yeTBEépPTOro nopsiika (cM. Puc. 174).
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Hukonaii Jlesawos. Ilocaednee oopauwenue k Yenoseuecmay

I1gTh cynepnpocTpaHCTB YETBEPTOTO MOPSAKA, OAHO U3 KOTOPBIX
HAXOIUTCS Ha OTJIMYHOM OT JPYTUX IMPOCTPAHCTBEHHOM YPOBHE, CO3/1AI0T
yCI0BUS 111 00pa30BaHUS METaBCEJIECHHBIX U3 TpUHAAUATH (DOPM MaTe-
puii. Bo3HMKaeT BCTpEYHOE CMBbIKaHKE, TP KOTOPOM 00pa3yeTcsl CUCTe-
Ma METaBCEJIEHHBIX, KOTOPasi CTOJIb CUJIBHO BJIMSIET HA MEPHOCTb MaTpUY-
HOTO MPOCTPAHCTBA, YTO BOBHUKAET OUepeIHasi CUCTEMA METAaBCEIEHHbIX,
110 CBOEM CTPYKType TOXAECTBEHHAsl CyIepHpOCTPAHCTBY YETBEPTOrO
MopsiiKa, HO y>Ke oOpa3oBaHHas ABEHAALaThlo (popmamu MaTepuid. JIBe
9TU CUCTEMBI CO3[IaI0T YCIOBUS s 00pa30BaHUs CAEAYIOIIEH CUCTEMBbI
METaBCEeJICHHBIX BJIOJIb OOIIE OCH, HO yXe U3 OOMHHAALUATH (popM Ma-
Tepuii. YMeHbllIeHre KoJInyecTBa (popM MaTepuii, 00pa3yrolmux Kaxaoe
MOCJenyIolIee MPOCTPAHCTBEHHOE 00pa30BaHME CBSI3AHO C TEM, UTO YPO-
BEHb CMBIKAHUSI METAaBCEJIEHHBIX MEHSIET CBO 3HaK. [IpyrumMu ciioBamu,
WCKPUBJIIEHME MEPHOCTU MAaTPUYHOTIO MPOCTPAHCTBA HE YBEIUYMBAETCS,
a YMEHbIIAETCS. DBOJIIOLIMS 3TOTO MpolLiecca MPUBOIMT K MOCIEI0BATEIbHO-
My 00pa30BaHMIO BIOJIb OOIIEH OCU CUCTEM MeTaBCelIeHHbIX. KonnuecTBo
MaTepuii, 00pa3yIonX UX ITPU 3TOM BEIpOXIaeTcs 10 ABYX (cMm. Puc. 175).

Ha xoH1ax aToro «jiy4a» o0pa3yroTcsl 30HbI, TJ€ YK€ HU OIHA Ma-
Tepusl JAHHOTO TUITA HE MOXET CJIUTBHCS C APYTOM WM IPYrUuMu, 00pa3o-
BaTh MeTaBCeJIeHHbIe. B 3TUX 30HaX BO3HUKAET «IIPOAaBIUBaHKE» Hallle-
o MaTPUYHOTIO MPOCTPAHCTBA, MU BOBHUKAIOT 30HbI CMbIKAHUS C APYTUM
MaTpUYHBIM MPOCTpaHCTBOM. [Ipr 3TOM BO3MOXHO BHOBb JIBa BapyMaHTa
CMbIKaHUSI MAaTPUYHBIX TPOCTPAHCTB. B 0MHOM cilydae yepe3 JaHHYIO 30HY
CMBIKAHMUS MaT€pPUU HAILIEr0 MAaTPUYHOTO MPOCTPAHCTBA HAYHYT Iepe-
T€KaTh U PACILICIUISITLCS B IPYroe MaTpUIHOE NPOCTpaHCTBO. B npyrom
cllyyae yepe3 JaHHYIO0 30HY CMBIKAHMSI MOXET IPUTEKATh U PACIECILISIThCS
MaTepUM IPyroro MaTpUIHOrO MPOCTPAHCTBA, U BOBHUKHET CUHTE3 MaTe-
puii Halero Tuia. B omHOM citydae BO3HMKAET aHAJIOT 3BE3/bl CyliepMaciii-
TabOB, B APYTOM — aHAJIOT «YEPHOM IbIPbI» aHAJIOTMYHBIX TA0APUTOB. DTO
OTJIMYME€ BApUMAHTOB CMBIKAHUSI MATPUYHBIX MPOCTPAHCTB OYEHb BAaXKHO
ISl TOHUMAaHUS BOBHUKHOBEHMS JIBYX TUITOB CYIIEPIIPOCTPAHCTB LIECTO-
ro MOpsIIKa — MEeCTUIYYeBUKA U AHTUIIECTUIYYEBUKA, TIPUHIIMITMAIBHOE
OTJIMYME KOTOPBIX 3aKJI0OYAETCS JUIIb B HAMTPABJICHUU MEPETEKAHUST Ma-
Tepuii. B oqHOM ciyyae Matepuu U3 Ipyroro MaTpUYHOTO MPOCTPAHCTBA
MPUTEKAIOT Yepe3 LEHTPATbHYIO 30HY CMbIKAHWSI MAaTPUYHBIX IIPOCTPAHCTB
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U BBITEKAIOT M3 Halllero MaTpUYHOIO MPOCTPAHCTBA Yepe3 30HbI Ha KOH-
Lax «J1y4yeil». B aHTullIecTUIyYeBUKe MaTepuu IepeTeKaloT B IPOTHUBOIIO-
JIOXKHOM HampaBjieHur. MaTepuu 13 Halllero MaTpUYHOTO MPOCTPAHCTBA
BBITEKAIOT Yepe3 LIEHTPaJbHYIO 30HY, a MAaTepPUU U3 APYTOr0 MAaTPUYHOTO
MPOCTPAHCTBA BTEKAIOT Y€Pe3 «IyYeBbIE» 30HbI CMbIKAHUSI.

Yro Xe KacaeTcs LIeCcTUIyYeBrKa, TO OH 00pa3yeTcss CMbIKaHU-
€M 1IEeCTU aHAJIOTUYHBIX «Iydeli» B OAHOI LeHTpabHOI 30He. [Ipu aTOM
BOKPYT LICHTPa BO3HUKAIOT 30Hbl UCKPUBJIEHUSI MEPHOCTU MAaTPUUHOTO
MPOCTPAHCTBA, B KOTOPHIX 00pa3yl0TCsI METaBCeJACHHbIC U3 YeThIpHA1la-
™1 (OPM MaTEpHii, KOTOPbIE B CBOIO OUEpPEIb CMBIKAIOTCS U 00pa3yloT 3a-
MKHYTYIO CUCTEMY METaBCEJICHHBIX, KOTOpasi 00beANHSIET 1IECTh Jy4yeit
B OJHY OOLIYIO CUCTEMY — IecTHIy4eBUK (cM. Puc. 176). [Tpuuém, konu-
YeCTBO «Iydeit» OonpenessieTcsl TeM, YTO B HallleM MaTpUYHOM ITPOCTpaH-
CTBE MOT'YT CJIMThCS TP 00pa30BaHUM MaKCMMAJIbHO YeThIPHAALIATh (DOPM
MaTepuii gaHHoro tuna. [Ipu 3ToM MEpHOCTb BO3HUKIIETO OObeAMHEHUS
MeTaBCeJIeHHbIX paBHa 7t (71 = 3,14...). DTa COBOKYMNHast MEpHOCTb OJ1M3Ka
K TpéM. UMEHHO MOATOMY BO3HUMKAET IIECThb «JIy4yeii», UMEHHO ITO3TOMY
TOBOPSIT O TPEX UBMEPEHUSIX U T. I. TakuM oOpa3zom oOpazyeTcs: banaHCHas
cHUCTeMa paclpeaeeHs MaTepUuii MeX 1y HallluM MaTPUYHBIM IIPOCTPaH-
ctBoM U apyruM. Ilocne 3aBepuieHust popmupoBanus LllectunyyeBuka,
YCTOMUMBOE COCTOSIHME KOTOPOTO BO3MOXKHO TOJIBKO JIMIIb MTPU TOXIECTBE
MEXIY MacCOl MIPUTEKAIOIIMX U BHITEKAIOIIMX U3 HETrO MaTepuii:

[ [xdmdi = 6 [ndm;di (15)

rae:

x™® — LeHTpaabHas 00J1aCTh CMBIKAHUS MATPUYHBIX IIPOCTPAHCTB,
yepe3 KOTOPYIO MaTepuy MPUTEKAIOT B Hallle MAaTPUYHOE ITPOCTPAHCTBO.

1N — «IyyeBbie» 30HBI CMBIKAHKS C IPYTUM MaTPUYHBIM IPOCTPaH-
CTBOM, 4epe3 KOTOPOe MaTepHM BHITEKAIOT U3 HAIlIETO MAaTPUYHOTIO IPO-
CTpPaHCTBa.

i —uucno popM matepuii, oopasywoiux llectunyueBux.

m; — Macca MaTepuid.

ToxnectBo (15), a1 Bcero Hamero MaTpUYHOro MpoOCTpPaHCTBA,
MOXHO 3anucaTth B 0oJiee y100HOM BUJIE:

([ [xdmdi - 6] [ndm;di) = 0. (16)
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Kak BuaHO 13 3TO# (hopMYyJibl, 3aKOHBI COXpaHEHUSI MaTepUu
HE HapyllIalTcs Ha TI0OOOM YpOBHE MPOCTPAHCTBEHHBIX 00pa3zoBaHuil. OT
MHMKPOKOCMOCA /10 MAKPOKOCMOca OHM o0mue. EqMHCTBO 3aKOHOB, KOTOPOE
CJIEIyeT, XOTsI OblI YK€ M3 TOr0, YTO MUKPOKOCMOC SIBJISIETCSI CTPYKTYPHOM
0a3oit MakpoKkocMoca.

Y AHTHIIECTUTYYEBUKA LIMPKYJISLIMS MaTepUu UIET B OOpaTHOM Ha-
MpaBJIeHUN, OT TPAHUII 3TOTO CYIIepIPOCTPAHCTBA K ero LeHTpy. [Tpuuém,
HUCKPUBJICHUE MAaTPUUYHOIO MPOCTPAHCTBA MAKCUMAaIbHO B TPAHUYHBIX 00-
JIACTSIX U MUHMMAJIbHO B LIEHTPE 3TOTr0 IMPOCTPAHCTBEHHOIO 00pa30BaHUs
(cM. Puc.177). YcnoBueM yCTOUMBOIO COCTOSIHUSI AHTUILIECTUTYyYeBUKA
SIBJISIETCS] TApMOHMST MEXTY BbITEKAIOIIMMU MaTepUSIMU Yyepe3 LIeHTPalb-
HYIO 30HY CMBbIKaHMSI MATPUYHBIX TIPOCTPAHCTB U CUHTE3UPYyEMbIMU B Tpa-
HUYHBIX 30HaX CMbIKaHUsI (BHEIITHUX) MaTepUSIMU TAHHOTO TUIIa KBAaHTO-
BaHUsI MEPHOCTHU. DTOT OajlaHC MOXKHO OIMMCATh TOXIECTBOM BU/IA:

I _[ xOdm;di = 6,[ _[ NPdm; di (17)
rie:
¥ — LeHTpalibHasl 30Ha CMBbIKAHUS MAaTPUYHBIX IIPOCTPAHCTB,

yepe3 KOTOPYIO0 MaTepUU BBITEKAIOT U3 HAIIEr0o MAaTPUYHOI'O MPOCTPaHCTBA
(cymepaHayior — «4€pHasi IbIpa»).

N — KpaeBble 30HBI CMBIKAHMSI MATPUYHOTO IMPOCTPAHCTBA, Yepe3
KOTOpbIe MaTepUM MPUTEKAIOT B HaIlle MATPUYHOE MPOCTPAHCTBO,

m; — Macca MaTepuu JaHHOTO BUA.

ToxnectBo (16) MOXHO Tiepernucath B 0ojiee yI00HOM IS TIOHU-
MaHMsI B BUE:

”x(—)dmi di— 6,”1](+)dmi di=0 (18)

EcTtecTBEeHHO, TAaKMX CYNIEPITPOCTPAHCTB B HAILIEM MAaTPUYHOM ITIPO-
cTpaHCcTBe MHOTO. OHM CO3Ial0T KaK OBl y3J1bI B MATPMYHOM IPOCTPAHCTBE
U SIBJISTIOTCSI «aTOMaM#» B HEM. M BHOBB CTPYKTypa MaKpOKOCMOCa aHa-
JIOTUYHA CTPYKTYpEe MUKPOKOCMOCA. DTO eIlI€ OIHO MOATBEPXKICHNUE NX
eIVNHCTBA...
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InaBa 12. CucremMa MAaTPUYHBIX POCTPAHCTB

MarpuyHoe NpoCTPaHCTBO — HEOAHOPOIHO (aHU30TPOITHO) MO MEP-
HOCTHU. DTO MPUBOAUT K CMBIKAHUIO C IPYTMMU MAaTPUYHBIMU MPOCTPaH-
CTBaMU B 3TUX 30HaX HEOAHOPOIHOCTU U 0OpPa30BaHUIO CYNEePHPOCTPAHCTB.
J71s1 yCTOMYMBOCTU MATPUYHOIO IIPOCTPAHCTBA HEOOXOAUM DAJAHC MEXTY
KOJIMYECTBOM MaTepUM, CUHTE3UPYEMOIi B MOJOKUTEIbHBIX 30HAX CMbIKa-
HUS IPOCTPAHCTB U KOJIMYECTBOM MaTepUU, BbITEKAIOIIEH 13 OTpUIIATETb-
HBIX 30H. B pe3ynbraTe 3TUX MPO1IeCCOB, BO3HUKAET HEKOTOPOE KOIrUYe-
CTBO CYIIEpIPOCTPAHCTB TUMA 1LIeCTUIy4YeBMKa (Ny) U aHTUILIECTUITYYEBUKA
(nz). BO3MOXHOCTb YyCTOHYMBOCTH MAaTPUYHOIO ITPOCTPAHCTBA MOSIBIISIETCS
B CJIy4yae BBIIIOJHEHMS TOXIECTBA:

lll,[ ,[ xdm;di — 6,[ _[ NOdm;di = nzI _[ xOdm; di — 6,[ _[ NOdm; di (19)

BeposiTHOCTH 0Opa3oBaHMsI 1IECTUIYYEBUKA U aHTULLIECTUIIyYE-
BMKAa OJIMHAKOBA M B MacilTabax BCETO MaTPUYHOIO MpocTpaHcTBa. Ko-
JIMYECTBO KaK OIHUX, TaK U IPYTUX IPUMEPHO OAMHAKOBO: (N1 = nz). [1pu
3TOM BBITIOJIHSIOTCS YCJIOBUSI MAKCUMAJIBHOM CTAOMIIBHOCTH MAaTPUYHOTO
npoctpaHcTBa. [Tocite mpocTeifmmx mpeodopa3zoBaHuii BeipaxkeHus (19),
MOJIy4aeM:

I _[ O —=x) dmidi =0

I I M°—=n®) dmidi = 0 (20)
BoinmosHeHUe ycioBuit ypaBHEHUT BO3MOXKHO JIUIIb TTPU:

xH = %O

no=qn® (21)

DTH 30HBI CMBIKAHUST MATPUYHBIX IIPOCTPAHCTB UMEIOT CJIEIYIOIINE
MEpPHOCTHU:

3,141532654 < M+ < 3,16179589

2,859747348 < My < 2,87995058 (22)

1 COOTBETCTBEHHO:

2,859747348 < My < 2,87995058

3,141532654 < A+ < 3,16179589
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IecTunyyeBUKM 1 aHTUILIECTUITYYEBUKH 00pPa3yIOT COTOBYIO CTPYK-
TYpYy B MAaTPUYHOM MPOCTPAHCTBE U CO3[AI0T «CKEIET» — «KPUCTAJINUEC-
KYI0 pelIETKY» MaTPpUUYHOTO MpocTpaHcTBa. MMeHHO Ha ypoBHE MaTpUy-
HOTO MPOCTPAHCTBA BO3MOXHO YBUIETh HanboJiee IPKO TOXKAECTBEHHOCTh
MaKpoKocMoca U MUKpokocMoca. Kaxnoe MaTpuyHoe MpOoCTPaHCTBO
JaHHOTO TUIIA MpeACcTaBsieT coOoii JeHty Méoduyca. MaTpuuHbie po-
CTPaHCTBa — TOXE 3aMKHYTbhIE€ CUCTEMBI. DTO CBSI3aHO C TEM, UTO YCJIOBUSI
JIOMYCTUMOM MEPHOCTH JJIsI TAKUX MTPOCTPAHCTB BBHITIOJIHIIOTCS HE Be3/Ie
B IIPOCTPAHCTBE HEMPEPBIBHON MEPHOCTHU... MaTprUuHbIe MPOCTPpaHCTBA
He SBJISAIOTCS KOHeYHbIMH cucTemMamu KocMoca, a, Bcero Jidib, 3JieMeHTaMu
Bboabsmoro Kocmoca. CyiectByeT MHOXeCTBO ypoBHell KocMoca, u Mbl
3amJISIHYJIM JIMIIb B MAJIEHBKOE «OKOIIIEYKO» OJHOTO U3 HUX...

Yenosek Bcerma cMOTpes Ha 3BE3bI U MeuTasl, MeuTall... B moacos-
HaHMU KaXI0ro YeJ0BeKa CIUT MaMsITh O JAIEKUX U MPEKPACHbBIX 3BE3/1aX,
C KOTOPBIX KOIa-TO MPUILILIA Ha 3eMITIO ero nmpeaku... Crut 3a0JI0KMpo-
BaHHas B Mo3re IlamMsTh, CIUT caM YeioBeK... HO Aylla ero TSHETCs K 3BE3-
nam, u Yenosek xxaeT Yyna... Yyna oTKpbITUS U TIPOCBETICHUS CO3HAHMS. ..
Yyna [To3HaHus ceds B okpyxkatouem ero boasiom KocMmoce...

Macumrtadsr KocMoca — KojloccallbHbI, €CJIM OPUEHTUPOBATh-
cs Ha 4yeJioBeuyeckre Mepku. Ml HuKakue pakeThbl, KOTOpbIE TaK aKTUBHO
MBITAIOTCS 3aIlyCKaTh KUTeJIU 3eMJIM IJis To3HaHus1 bonbinoro Kocmoca
HUKOIAa HE CMOTYT IMoMoub YeioBeYecTBY CHSTh 3aBECy C 3TOI TaK He Ja-
FOLIEN MTOKOS TaliHBI... M TUIIIb HECKOIBKO «ITy0Ke» MO3BOJISIIOT 3aIVISIHY Th
Kopabm HoJib Tiepexona — HJIO, koTophIx, K coxkaneHuio, y YeaoBeuecTBa
Toxe noka emi€ HeT... M naxxe HJIO, KoToprkle MO3BOJISIOT NepeMelaTbCs
Ha MWJIJIMApAbl CBETOBBIX JIET, HE PEelIalOT 3TOM MPOOJAEMbI, 3TO TOJIBKO
OJlIHa «IIeCYMHKa» Ha 6epery 0eckpaitHero okeaHa bosbioro Kocmoca...

Tonbko pa3BuB cBoit Mo3r, cBoto CymHocTb, cBo¢ Co3HaHHe Yesio-
BEK MOXKET ITOIMBITAThCS MPOHUKHYTH najbliie. Tonbko PA3YM B cocTossHuM
JIBUTaTbCS BIEPEN, OT OMHOIO rOpU30HTa K IpyromMy. [71aBHOe — He ocTa-
HOBUTb cBOE pa3Butue. Ilepemenenne co3HaHUSA €CTh €IMHCTBEHHO Jeii-
CTBeHHbIii cniocod no3nanusa Kocmoca. Camasg ryymas B KocMoce TexHoorus
He CIoCcOOHA CO31aTh CPEACTBO NepeMelleHus, He nMeloiiee npeaeaa. Kocmu-
yeckue Kopabii, CBOpauyMBalollIe U pa3BopadyrBaolIe MpoCTPaHCTBO,
CIIOCOOHbIE TIEpeMeIlaThCsl B METaBCEJIEHHOI, He B COCTOSIHUM MPEOA0JIETh
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KauyeCTBEHHbIE Oapbepbl MATPUUHBIX ITPOCTPAHCTB. [1py MmonbITKe ocyliie-
CTBUTb TAKOM Mepexo, MPOUCXOAUT MOoIHAsI aHHUTWISALIMSA MaTtepuu. [Tpu-
YUH 3TOMY HECKOJIbKO, OJJHA U3 OCHOBHBIX — Pa3JIUYHbIN KaueCTBEHHBI
COCTaB BEIIECTB Pa3HbIX MATPUYHBIX MTPOCTPAHCTB 1 pa3MYHbIe KOA(-
(pu1eHTHI KBaHTOBaHUsI MepHOCTU. KoJMuecTBeHHbII 1 KaueCTBEHHbIM
COCTaB — HECOBMECTHMbI, HU TTPU KaKUX YCIOBMSIX. BelecTBo omHOro Tumna,
ronazaasi B IpoCTPaHCTBO APYTOro TUIa, MOJHOCTBIO pacranaercs. M3 atoit
MAacCChl CUHTE3UPYETCS BEILIECTBO TOXIECTBEHHOM C IIPOCTPAHCTBOM CTPYK-
TypOii. JIpyroit npuumMHOI orpaHUYEHUST BO3MOXHOCTE Kopabsieit HOJIb 1e-
pexona sIBISIeTCs MPUHIMI UX PA00ThI, KOTOPbIii OCHOBAH HA MCNOJIb30BAHUHI
NCHU-3HEPTruy MUJIOTOB IS 3aMyCKa MPOLecCoB NepeTeKaHus C OJIHOTO YPOB-
HA Ha Apyroi u odpaTHo. [Ipu 3TOM KCONIB3yeTCs TOHMMaHUE TIPOLIECCOB
repeTeKaHus MaTepuii TIpU IeJICHUU KJIETOK XXUBBIX OopraHu3dMoB. Kpome
3TOT0, MEXIY pPa3HbIMU MPOCTPAHCTBEHHBIMU YPOBHSIMU B JTOKaJbHbBIX
00bEMaxX NepUOANYECKN BO3ZHUKAIOT BUXPEBBIE IBVMXKEHUS MaTepUil Kak
JTAHHOTO THUIA, TaK U TPOMEKYTOUYHBIX, UYTO B CBOIO OUEpEIb AeJIaeT HEMpPE/I -
CKa3yeMbIM KOHEUYHBII pe3yibTaT NepeMeEILeHUS.

DBOJIOLIMOHHOE pa3BUTHE YeJ0oBeKa JAaET (IpU MPaBUJIbLHOM pa3-
BUTHUM) LIEJIBII PSII TPEUMYILECTB, KOTOPhIX HUKaKasl TEXHUKa HE B COCTO-
SIHUY TIOJIyYuTh. BcmoMHUTE, TIpU rapMOHUYHOM Pa3BUTUH YeJIOBEKa, €r0
CYIIIHOCTH, HapabaThIBAIOTCS MOCIEN0BATEIBLHO TEIa CYIIHOCTU Pa3HOTO
KayeCTBEHHOro cocTaBa. [1o Mepe 3BOIIOLIMOHHON HapaOOTKM TeJ, Kade-
CTBEHHbIE Oapbepbl MEXAY YPOBHSIMU MCUYE3al0T, U BOBHUKAET BO3MOX-
HOCTb CBOOOTHOTO MEepeMEIEHNSI CO3HAHUS U CaMOIi CYIIIHOCTU Ha JI0-
0oii u3 aTux ypoBHeii. [Tocse 3aBeplileHUss BHYyTpeHHEr0 3eMHOro HUKJIA
Pa3BUTUsI, KOTOPbI SIBISIETCS JIUIIL OTIIPABHOM TOUKOI 17151 TApMOHUYHO-
ro pa3Butusi B KocMoce, 4yeaoBeK OTKPbIBAET ISl Ce0s1 KAYECTBEHHO HO-
BYy10 «iBepb» BeeneHHoit. [Tponoirkasi rapMOHUYHO pa3BUBaTh CBOI MO3T,
CBOIO CYIIIHOCTb, YEJIOBEK HapabaThIBa€T HOBBIE T€JIa Y CBOEK CYIIIHOCTH.
M no mepe nocnenoBaTeIbHOM 9BOJIOLIMOHHOK HApaOOTKU 3TUX TEJT UCUe-
3al0T YXe Oapbepbl HE TOJIBKO IIJIAHETAPHOIO MacIlTada, HO M Ka4eCTBEHHbIE
O0apbepbl MeTaBce/leHHOM, CYyNepnpoOCTPAHCTB U MATPUYHBIX MPOCTPAHCTB.
M 10T npoiiecc — 6€CKOHEYeH. ..

o Tex mop, 1oKa pa3yMHO€ CylIeCTBO, KOTOPOE He 00s13aTeIbHO
JTOJIKHO OBITh TYMAaHOUIOM, HE OCTaHABJIMBAET CBOErO pa3BUTHUS, MOKA
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He HAUMHAeT CYUTATh Ce0sI «O0rornogo0OHbIM», €r0 pa3BUTHUE TTPOIOJIKACT-
cs. BoamoxHa To1bKo caMOOJIOKMPOBKA, KOTOpPasi HUKOTAA HE BO3HUKHET,
€CJIM CYLLIECTBO COXPAHUT CBOIO BHYTPEHHIOI TApMOHMIO, COXPAHUT «30-
JIOTOE ceueHue» OajaHca MOTOKOB Cep/lla, BOJIU, pa3dyMa... ECTECTBEHHO,
C YYETOM MOSIBJISTIOLLUXCS HOBBIX KAUY€CTB M HOBOI CTPYKTYPHI CYILITHOCTH.

Heo6xonrmo 4€TKO YySICHUTD, UTO (PM3HYIECKHiA MO3T SIBJISIETCS TOJILKO
¢dynaameHToM, oOecreunBaloIUM TIPoLecC MbllIeHUs1. HelipoHbl (u-
3MYE€CKOTrO MO3ra He MBICJISAT, OHU JIMIIb PACHIEIVISAIOT BemecTBO (pu3ndec-
KOT'0 YPOBHSI HA MATepUH ero o0pasymlye, a 3T0, B CBOIO ouepeb, CO3AAET
HeoOXOAMMBII MOTEHLIMAI U 00ecIieueHUe OCTAIbHBIX YPOBHE HEIAPOHOB.
DdupHbIe, acTpaJibHbIe 1 MEHTAJIbHbIE TeJIa HEPOHOB HA COOTBETCTBYIO-
LIMX YPOBHSIX 00pa3yoT CBOU CUCTEMbI — 3(PUPHBIIA, aCTpaTbHbBII U MEH-
TaJIbHBI YPOBHU MO3ra, KOTOPbIE TaK K€ MaTepHAJIbHbI, KaK U (DM3M4eCKUiA.
IIpouecc MbllUIEHNSI BOBHUKAET MUMEHHO Ha 3TUX YPOBHSIX, KaK CJIEACTBUE
LUAPKYISILMU pa3HbIX TOTOKOB SHEPIUU (MATEPUN) MEXKIY STUMU YPOBHSI-
mu. [Tpuuém, B mporecce MbILLIEHUSI BOSHUKAET MHOXECTBO Pa3INYHbBIX
MOTOKOB MaTepHii KaK IO COCTABY, TaK 1 MO aKTUBHOCTU, KOTOPbIE MOTYT
3aXBaThIBaTh Pa3HOE KOJIUYECTBO YPOBHEI MO3ra pa3yMHOI'O CyIIEeCTBa.
M yacTo npuunHOI OCTAHOBKY Pa3BUTHUS SIBJSIETCSI YOEKAEHHOCTD B TOM,
4YTO ecau (pU3NIECKUIA MO3T UMEET OrpaHUYEeHHbI 00BbEM, TO HEBO3MOX-
HO U3 HEro «BbIKaTh» 0OJIbIIIE, YeM OH MOXKET AaTh... BC€ KOHEUHOEe — KO-
HEYHO, HO... Ecii pa3yMHoOe€ CyllIeCTBO HE B COCTOSTHUM U3MEHUTh CBO
(puzmueckuit 00bEM MO3ra, TO, UTO EMY MEIIAeT U3MEHUTD pa3Mepbl Kade-
CTBEHHBIX CTPYKTYP MO3ra Ha JIPYTHX YPOBHSX? DTO OTKPBLIBAET IBEPU s
0eckoHeyHOro pa3putus. HeoOXoanMMo TOJbKO 3HATh, KaK 3TO JieJIaeTcs
U TIpU OTOM HE HApYILIUTh TApPMOHUY Ha JTII0OOOM M3 BO3MOXKHBIX YPOBHEIA.

Ye1oBEUECTBO M HE MOI03PEBAET O KOJOCCATbHOM 3BOJIOLIMOH-
HOM MOTeHILMAaJIe, KOTOPbIM OHO pacrojaraeT. Heodxonumo JIuiib 3HaTh
«KJTIIOY» K PACKPBITUIO 3TOro noreHiuana. M Moxer ObITh 3Ta KHUTa IIOMO-
JKeT KOMY-TO U3 Bac HAliTU Tako «kKJ1tou». Hamo Bcero nuiih BHUMATETbHO
MpOYMTAaTh M 3aaymarthbes. M oTKpoeTcst 1Bepb B «<HEBO3MOXHOE» — B Oec-
KOHEeUHbI 1 npekpacHblii myTb VUcTuHbl U [To3Hanus KocMoca u camux
ce0s... U ewé... XoTenoch Obl 0OpaTUTH Ballle BHUMAHKE HA TaKOE SIBJIEHUE
npupoabl, Kak BpemMsa. Uto Takoe Bpems? Kaxablii yesioBeK 3HAeT A€Hb
CBOETO POXIECHMS U TO, UYTO C ATOIO AHSI OH UAET MHOTAA ObICTpEli, MHOIIA
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MeJIEHHE HaBCTpeuy CBOE cMepTH... HeJIOBEK 3HAET, YTO eMy OTBEIEH
onpenei€HHbI CPOK XKU3HU, U3MEPSEMbII B TOax, Mecsliax, THsIX, yacax,
MUHYTaX U CEKYHIaX...

Ho mano xto monumaet, uto BpeMeHu HE CYIIIECTBYET
BOOBIIIE, uTo oHO gBJsIETCS NI CUCTEMOI OTCUETA, KOTOPYIO TTPUAYMAT
Ha 3emie YeJIOBEK IS COOCTBEHHOTO CBOEro yn00cTBa. Bpems — yc/ioBHO,
KaK yCJIOBHbI MIPOLIECCHI, ITPOTEKAIOIIME B BEILIECTBE, B MATEPUU, KOTOPHIE
WMEIOT CBOY LIUKJIbI, PUTMbI, ¥ MX YE€JIOBEK MCITOJIb3YET, KaK EIMHUILY OTCUE-
Ta BpeMeHU. OTHU 1 T€ K€ MPOLIECChI B Pa3HbIX TOYKAX IUIAHETHI MPOTEKAIOT
C HEKOTOPBIMU OTJIMYMSIMU, KOTOPbIE YaCTO ObIBAIOT CTOJIb HE3HAYUTEIbHBI-
MM, 4YTO UX ITPOCTO He 3amevaroT. Ho, TeM He MeHee, onu ecTb. Ha ckopocTh
MPOTEKAaHUs MPOLIECCOB OKA3bIBAIOT BIMSIHUE (hopMa MaTEPUATbHBIX TeJ,
KOJIMYECTBO M KA4eCTBO IHepruii, npuxoasammx u3 Kocmoca. U xorenoch Obr
OTMETUTb, YTO UBMEHEHMUS (BO3MYILIEHMUS) TIPOUCXOASAT HE TOJIBKO Ha (pu-
314eCKOM YpoBHe. OHM TakKe BOZHMKAIOT U Ha BCEX IPYTUX YPOBHSIX. Bo3-
NEMCTBUE MMOTOKOB, UAYIINX U3BHE, B IIEPBYIO OYEPE/b BbI3bIBAET UBMEHEHUS
Ha MEHTAJIbHBIX, IOTOM HAa ACTPAJIbHOM M 3(DMPHOM YPOBHSAX. /1 TOJIBKO mTOCe
3TOro — Ha (U3UIEeCKOM. DTO CBSI3aHO C TEM, UTO BCE OHU COCTABJISIIOT OTHY
CHUCTEMY, HO MIMEIOT pa3HbIii KOJIMYECTBEHHbIN M KAYECTBEHHBII COCTaB UX
o0pa3ylolux MaTepuid, a TaKKe UMEIOT pa3HYyIO MOJABMXKHOCTb CTPYKTYP
(MHEpUMOHHOCTB). Y moaTOMYy, U151 CO3MaHMsT HEYCTOMYMBOCTU U BUIOW3-
MEHEHUsI HeoOXonuMa pa3jindyHasi CiJia BHEIITHETO BO3/1ECTBUSI, YTOOBI BbI-
3BaTh 3TO U3MeHeHUe. M3MeHeHre, BO3HUKIIIEE HAa BHEILIHUX TJIaHaX Hallei
ILUIAHETHI, TTOCJIEA0BATEIbHO MPOXOIs YePe3 MPEAbIAYIINE YPOBHU, TOCTHUT-
HET €CTeCTBEHHO (PU3MYECKOTrO YPOBHS U MPOSIBUTCS Ha HEM. Ceiiuac Mbl
MONOLLIN K TOHMMAaHUIO BO3MOXHOCTH BuieHHs Oyaymero... 1, kak Buaure,
B 3TOM HET HUYETO MUCTUYECKOTO WUJIM CBEPXbECTECTBEHHOTO. [IpencraBum,
YTO Mbl C BAMM HAXOIMMCSI B cCEMUATaXXHOM JoMe. [1epBblii aTaxk — puzmye-
CKMIi YPOBEHb 1, COOTBETCTBEHHO, BTOPOU — 3(PUPHBIIA, TPETUI — aCTpaib-
HbIiA, YETBEPTHINA, MATHIN, IIECTON U CENbMOU — MEPBBINA, BTOPOI, TPETUI
Y YETBEPTBII MEHTAJIbHbIE YPOBHU. A Telepb PACCMOTPUM CUTYALIMIO, KOTIa
«KUTEJIN» CEIbMOTO 3TaxKa He 3aKPbUIM BOIY, 1 OHA HAUMHAET 3aJIUBaTh 3TOT
atax. Yepes Kakoe-To BpeMsl BoIa IMPOCOYMTCS Ha IIECTOM, OTOM — ITSIThIA,
YeTBEPTHIi, TPETUIA, BTOPOIi K, HAKOHELl, HA MepBbIii 3Tax. M eciu Kakoii-
HUOYIb «KWIEL» MEPBOro 3TaxKa MOIHUMETC Ha JIU(TEe Ha CEIbMOM 3Tax
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paHbllIe, YeM BOIA MPOCOUYMTCS HA OCTATbHbIE 3TaXKW, YBUIUT 3TO U CITyCTUB-
LIKXCh, HAYHET MpeaynpexXaaTh BCEX OCTAIbHbIX 00 OMTACHOCTHU, TO T€ MOTYT
MPOCTO MOAHATH €r0 Ha cMeX... MM MpoCTO COUTYT CyMacIlIeIIIMM, KaK
OUYEHb YaCTO OBIBAJIO C TEMU, KOTOPBIX JIFOAW 3BAIU «IPOPOKAMU» UIIU «SICHO-
BUASAIIMMH», TIOTOMY, YTO TO, YTO OHU BUJIEJIM Ha «CEIbMOM 3TaxKe», Ya-
1lIe BCEro He OUeHb HPABUJIOCH BJIACTh UMYILIMM Ha «mepBoM»... M Bcerna
JIyd1iie OBIJIO JJISI TAKOTO «BUASILIETO» ITPOCTO HAWTU «KJTIOU» OT KBAPTUPHI,
e JbETCSA Boda M mocTapaThesl (€CM KOHEUHO MOJIyYUTCsI) 3aKPhITh KpaH.
Ho oueHb penko, K coxaaeHUI0, yaaBaaoCh HAUTU 3TOT «KJIIOUUK»... 1 MHO-
TMX IMPOPOKOB, IO HEBEXKECTBY CBOEMY WJIY MO BEJICHUIO «CUJIbHEHIIIX» , JTFO-
JIA TIPOCTO 3a0pachiBajii KAMHSIMU WJIM CKUTAJIA HAa KOCTpaX, KaK KOJITYHOB
U BenbM... OJHOI 13 caMbIX U3BECTHBIX MPOPOYUIL U ICHOBUISIIMX ObLIa
napuua Mukanaa, KoTopas 3a ThICSUy JIET 0 POXIEHMsT XpUCTa orucalia
COOBITHS, CBSI3aHHBIE C HUM M MOKa3aJja Aaxe IepeBO, U3 KOTOPOro Oyaer
cliesaH KpecT, Ha KOTOPOM €ro pacItHyT. DTa XKeHILMHA BbI3bIBajia yKac B CO-
3HAHUM OKPYXKaIOIIuX €€ JoJeli, KOTOpble ObUIM HE B COCTOSIHUM MOHSTh
npoucxopsiero. J1o Hallux JHei JOILIM TOJbKO TPY U3 IeBSITU HallMCaH-
HBIX €10 KHUT 0 bynyiiiem YenoBeuecTBa, ocTaabHbIe ObLIY COXKEHHI... JIpy-
roii XXeHIIMHOM, CJIbIBILIEI ssicHOBUAsIEeH, Ob1a Kaccanapa us Tpou, 1o4b
taps Ilupca, KOTOpyro TakKe He MOHMMAJIU JaXKe caMble OJIU3KUe €id JTI0aIu
(06 aTOM B yacTUYHOCTHU nuiueT ['omep).

Bonee noznHuM npopokom 661 HocTpagamyc, KOTOpbIit B CBOMX
CTHXaX OU€Hb TOYHO OMUCHIBAJ COOBITUS OYIYILIEro, HO K COXKaJAEHUIO U OH
HE HallEJI TOro «BOJIIIEOHOro KJIK4YUKa», YTOObI YTO-TUO0 U3MEHUTh...
DTO — T€, 0 KOTOPBIX MbI 00JI€€ WX MEHEE CJbIIIAIN, a CKOJbKO UMEH
He coxpaHusia namsTh YemoBedecTna... [IpakTryecku Bceraa 3TH JIIOaU Obl-
JIM OYeHb HECYACTHBI U HEMIOHSITHBI COBpeMeHHUKaM. MIx naBuia u yrHeta-
JIa TSIKECTh 3HaHMSI OyayIlero, KOTopoe OHU HE B CUJ1ax ObUIM U3MEHMUTb...
ImyGuHa Xe MpOHUMKHOBEHUSI MBICJIbIO, CO3HAHMEM B Oyaylliee 3aBUCUT
OT TOTO, Ha KaKOil ypOBEHb, «3TaX» IJIAHEThI, YEJIOBEK CMOT CMECTUThLCS
CBOMM CO3HaHMeM. MakcuMasibHas IyOrMHa TPOHUKHOBEHUS B Oyayliiee
Hallleil I1aHeThl BO3MOXKHA, ITPU MBICJIEHHOM CMEILEHUN Ha YeTBEPTHIMI
MEHTAaJIbHbII YpOBEHb MaHeThl. [1py 3TOM MOXHO 3amIsIHYTh Ha COTHHU,
TBICSIYM JIET Briepén. MuHUManbHOE CMellleHe — Ha 9(pUPHBI YPOBEHb,
KOI/a MOXHO YBUAETH Oynyliee OJvKalIlmx JHei, MecsileB U JieT.
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A tenepb — uto Kacaetcs IIpomwioro... Bc€ mpoucxoasiiiee B mpupo-
Jie, CBSI3aHO ¢ U3BMEHEHUEM MaTepuii, MX COCTaBa, KOJMUECTBA U TOM Wu
WHOM AMHAMUMKOI UX 3BoMoLMU. BcrmomHuTe, Hama MeTtaBcesieHHas1 00-
pasyeT CUCTeMy IMCKPETHBIX MPOCTPAHCTB Pa3HOI0 KaueCTBEHHOI'O U KO-
JIMYeCTBEHHOro coctaBa. Hamre mpocTpaHCcTBO-BcelieHHass 00pa3oBaHO
clUsHUEeM ceMUu (POpM MaTepuii 1 HAXOAUTCSI B HEKOTOPOM CMEILEHUU
OT LIEHTPa 30HbI UCKPUBJIEHUS MEPHOCTHU, B KOTOPOI1 «poAMIach» Hallla
MeTaBcelieHHas. B 1ieHTpe 2Toit 30HbI 00pa30BanoCch MPOCTPAHCTBO-BCE-
JIeHHas1 U3 1eBITU (popM MaTepuii U, MOCIeA0BATEbHO YAAISISICh OT LIEH-
Tpa, B AMCKPETHBIX 30HaX U3MEHEHUSI MEPHOCTU Ha AL, 0Opa3oBaluCh
MPOCTPAHCTBA-BCEJIEHHbIE U3 BOCbMU, CEMU, IIIECTH, TISITU, YETBIPEX, TPEX,
JIBYX (DOpM MaTepuii Halllero TUIMa KBaHTOBaHUs MepHocTU. U eciu pac-
CMaTpuBaTh B II00AJTLHOM MacllTade BOJIIOLMIO METAaBCEIEHHOM, MOXK-
HO TIPUATHU K YMO3AKJIIOUEHUIO O TOM, YTO LIEHTpaJibHasl 30Ha U3 AEBATU
(opM MaTepuii MaKCMMaIbHO YCTOYMBA, B TO BpeMsI, KaK IMOrpaHUYHbIE
30HbI — HECTAOMJIbHBI, U BHEIIIHUE BJIMSHUS BbI3bIBAIOT B MOIPAHUYHBIX
MPOCTPAHCTBaX-BCEIEHHBIX, 00pa30BaHHbIX CAUSIHUEM JIBYX (DOpPM MaTe-
puii, HeyCcTOMUMBOCTh. M mpu 3TOM BO3HUKAET 3BOJIOLIMOHHOE pa3BUTHUE
TeX WJIM UHBIX MPOLIECCOB B BellIECTBE, 00pa3yolleM 3TU MPOCTPaHCTBA-
BCEJIEHHbIE. DTU BO3MYILIEHUS Yepe3 30HbI CMbIKAHUSI C IPOCTPAHCTBOM-
BCEJIEHHOI 13 TpEX (hOpM MaTepuii, BHI3LIBAIOT HEYCTOMYMBOCTD U, KaK
clIeACTBUE, U3MEHSIeTCS TMHAMKMKA MPOUCXOISIINX MIPOLIECCOB B 3TUX
MPOCTPAHCTBAaX-BCeNeHHbIX. TaKUM 00pa3oM BO3MYILIEHUSI TTOCTEIIEHHO
MepeTeKaloT, MPOCcauynBaIOTCs Yepe3 00I11e 3JIEMEHThI OT MOrPAaHUYHBIX
MPOCTPAHCTB-BCEICHHBIX K LIEHTPaJIbHOMY, 00pa30BaHHOMY CIUSIHU-
eM aeBsaATu ¢opM matepuii. Takum oOpa3omM UMeeTcCs OHO HAMpaBJeHNe,
B KOTOPOM NPOMCXOIMT MOCJAe0BaTeIbHAS 1eNb COObITUHI B HaIllEel MeTa-
BCEJIEHHOI — OT MPOCTPAHCTB-BCEJIEHHbIX, 00pa30BaHHbIX ABYMs (hopmMamMu
MaTepuii, K MPOCTPAHCTBAM-BCeJIEeHHbIM, 00Pa30BAHHbIM CHHTE30M JeBATH
(hopm martepuii (cMm. Puc. 165). [TosTomy B Hallle IPOCTPaHCTBO-BCEJIEHHYIO
COOBITHE BO3MYIIEHUSI MAaTEPUIl MPUXOAUT U3 MPOCTPAHCTB-BCEICHHBIX,
00pa3oBaHHBIX LIECThIO (hopMamMu MaTepuii. Y mpoiins aTamn 3BOJIOIUOH-
HOTO pa3BUTHS B HallleM IMPOCTPAHCTBE-BCEIEHHOI, «IIepeTeKatoT» B Clie-
ayloliee, 00pa3oBaHHOE CAUSHUEM BOChbMU (POPM MaTepHii U aHAJIOTUYHO
JIOCTUTAET LIEHTPA HAaIllEl METaBCEJIECHHON — MPOCTPAHCTBA-BCEJICHHOM
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Thaea 12. Cucmema mampuuHvix npoCmMpanHcme

U3 AeBATU (GOPM MaTepuil. DTO U SABISIETCSI MPUIMHOI TOrO, YTO BpeMs
TEYET B OJTHOM HANPABJICHUH.

IToaTromy, npoiias MK pa3BUTHS B HAILIEM NPOCTPAHCTBE-BCEICHHOM,
o0pa3oBanHoii M3 ceMu GopM MaTepHii, ePBUYHbIE BO3MYIIEHHS C «HAJIOXKe-
HHEM» OTNEYATKOB MPOUCXOISIIMX B HEM, JOCTUTAIOT MPOCTPAHCTBA-BCEJIEH-
HO¥, 00pa3oBanHHoi U3 BOcbMH (hopM MaTepHii M Yepe3 Hero, ajiee J0CTUraloT
LEHTPA 30HbI HICKPUBJIEHUS] MEPHOCTH Hallleii MeTaBcelleHHO. /Ipyrumu cio-
BaMU, «3JaHHUE» UMEET €IIE U ITaXHU, JIeXKalIue HUXE HYJIEBOI OTMETKMU.
M ecnu npono/oKUTh aHAJIOTHIO C MPOTEKAIOIIEH BOMOIA, TO OHA MOCIIE Mep-
BOT'O 3Taka MpocaynMBaeTCs B TIEPBbIi «ITOABAJbHBIN» 3TaX, 3aTeM — BTO-
poii, Tpetuit u T. A. M1 naxe Korna nmepekpbIBalOT BOAY HA CEAbMOM 3Taxke,
HaKOMMBIIASICS BOIA MPOAOIXKAET CBOE IBUKEHUE BHUS...

Kaxnoe mrHoBeHue Hacrosimee craHoBuTcs IIpomuibiv 1 mpeBpa-
1IasICh B MaJIEHbKYIO «KaMeJbKy», cimBaeTcs ¢ Pekoit BpemeHu u3 oymy-
1IeTOo B Ipounioe... Kak BO3MOXHO MOIHSITHCS Ha CEIbMOM 3TaX 1 y3HATh
0 COOBITUH, KOTOPOE MPOU30MIET Uepe3 HEKOTOPOE BpeMsl, TaK XK€ MOXKHO
U CIYCTUTBCS B «IMOJABAJIbHBIE» 3TAXXU U Y3HATh, YTO OBLJIO B IMMPOIILIOM...
M onsath-Taku, yem riy0ke 4eJI0BEK CBOMM CO3HAHUEM MOXET CMECTUTh-
cs Ha 1UdTe BHU3, TEM OO0JIee AaJeKO B MPOIIIOE OH MOXET 3aIJISIHYTb.
Bynymee u IIpounioe — MaTepuaibHbl M peaJibHbl, U SBJISIOTCA YACTSIMM O1-
HOro Hepa3pbIBHOTO npomnecca. AnepHas puzrkKa Ha YpOBHE 2JIEMEHTapHbBIX
YaCTUIIL CTOJIKHYJIACH C MapaJoKCOM — MPOILIOe MpeaonpeneisieT oyayiee. ..
B npuHIMIe, B 5TOM HET HUKAKOTO MapaaoKca, 3TO €CTECTBEHHO U 3aKO-
HOMEPHO, KaK ITOCJI€ pOXIEHUS 3aKOHOMEpPHA cMepThb. CMePTh Ha OAHOM
YPOBHE — POXIEHNUE HA IPYTOM U HA0OOPOT.

N em€é 06 ogHOM, UTO KacaeTcs IepeMelleHs] Ha IpyTrue ypoB-
HU Halllel IIaHeThl... MHOTME CMENO YTBEPXKIAIOT O HAJIMYUU Y HUX «Ka-
HaJja CBSI3W» ¢ AyLIaMM YMEPIIUX, C IPYyTUMU UMBUIM3aLUsIMU, ¢ Mucy-
coM XpuctoMm, bynnoii, KpuitiHoii u apyrumu boraMmu uim «aHrejaamu...
OT KOTOPbIX UM MOCTyNaeT nHPopMalys... XOTeJI0Ch ObI IIPEX/e BCe-
ro MpeaoCcTepedb BCEX TEX, KTO MBITAETCS 3TO AeJaTh WU YK€ JIeIaeT...
Ha, neiicTBUTEJIbHO BO3MOXEH KOHTAKT KakK C AyllIaMy YMEPIIUX, CO BCEMU
YPOBHSIMM 3€MJIU, TaK U 3a MIpeAeaMu 3eMHBIX cpep, ¢ TPeACTaBUTEISIMU
JIpyrux HMBUIM3anuii. Ho, m1st Toro, 4To0bl 3TO OBLIO B AEHCTBUTEIbHOCTH
BO3MOKHO, HY>)KHO TIOMHUTb O CJICAYIOLIEM:
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Hukonaii Jlesawos. Ilocaednee oopauwenue k Yenoseuecmay

1) BoiiiTu 3a nipenesibl 3eMHBIX c(pep, NPeoaoJIeTh KAaUeCTBEHHbIE
Gapbepbl BO3MOXHO JIMIb ITPU 3BOJIOLIMOHHOM Pa3BUTUHU CYLITHOCTHU, IPU
KOTOPOM OHA MMEET mecThb Tel (¢ (pu3nIecKMM — ceMb). TOIbKO B 3TOM CITy-
4ae BO3MOXEH MEHTAJbHBI KOHTAKT C ApYrUMU uuBuan3auusmMu Koc-
MOcCa, KOTOPbIX 04eHb MHOTO. Hy>XHO TOJIbKO TIOMHUTB O TOM, UTO APYIrUe
LIMBWIM3ALIMU, 1aXe 3HAYUTETbHO 00JIe€ pa3BUThIE, MOTYT ObITh «4€PHBIMU»
10 CBOEI UIEOJIOTUH.

2) B ciyuae, korna yeaoBeK He JOCTUT 3aBeplleHNs] 36MHOTO LIMKJIa
Pa3BUTHUS U TILITAETCS «BBIUTHU» HA KOHTAKT C IPYTMMU UBUIN3ALUIMMU,
OH MHOTJa MMeeT 3TOT «KOHTAKT», HO, K COXKAJIEHUIO, TOJIbKO HE C BBICIIMM
pa3yMoM, a C 36MHBIMU CYIIITHOCTSIMM aCTPaJIbHOTO IIJIaHa, B JIYYIIEM CIIy-
4yae — MepBbIX MEHTAJIbHBIX YPOBHEN. DTU CYIIIHOCTH BBIXOAST HA «OXOTY»
3a HEOOXOMMMOI TSI MX XXWU3HU SHEprueii. M Korma ToT Wiy MHOM YeI0BeK
«CO3IAET KaHaJI» U OTKPbIBAET Ka4eCTBEHHbIE Oapbepbl, TaKask CylIHOCTb
CKaHMpYeT MO3T JaHHOTO YeJI0BEKa 1 HAaJIeBAeT Ha Ce0sl roJiorpaMMy TOro,
KOTI'O XXKeJIaeT BUJIEThb, KOTO MILET 3TOT YEJIOBEK UM KOMY OH OOJIbIIIE BCE-
ro Beput. Eciuv yenoBek BepuT B XpUcCTa, OHU MPUHUMAIOT O0JIMK XpHUCTa
(M, 4YTO MHTEPECHO, JJIsI KaXKI0ro YeJI0OBeKa OH JIPYroil, KAKMM €ro BUIUT
JAHHBIN YeJIOBEK) U IJIarojisiT OT €ro UMEHM, a CaMU B 3TO BpeMs 3a0upa-
10T )KM3HEHHYIO CUJTy TAKOTO JIETKOBEPHOTO... DTO, K COXAJIECHUIO, — LIeHa
HEBEXECTRBA...

Bo3MOXHO 04eHb MHOTO€, O Y€M MEUTAIOT JIOIU... U O YEM OHM
Jaxe He mono3peBaltoT. [lepemenieHre B MpOCTpaHCTBE, BPEMEHU, U3ME-
HEHHe OyAyIIero M HaCTOSIIEro, KOHTaKThl C IPYTUMU LIMBUJIM3ALUSIMHA,
Kak Majioro, Tak u boibioro Kocmoca. YnpasieHue rmoronoii, mpoiec-
caMu MPUPOABI U YETOBEYECKOIr0 OOIIECTBA U MHOTO MHOTO€ JIPYTOE...
M onath ke, 1J1s1 3TOro He0oo0xoaMMbl 3HaHUsl, 3HAHUS U ellE pa3 3HaAHUS...
HOBBI€ 3HAHUSI 3aKOHOB 3BOJIIOLIMY Tpupoabl, Pazyma, BceneHHOIA. ..

M nycTh 5Ta KHUTa OyAET MJIs1 BCEX XeaaroluX MadeHbKUM MO-
CTOM uepe3 peKy HeBexecTBa K 6epery Mctunsl, CBeta, HoBoro byny-
1ero 1 Hoporo YenosevecTna... Takoro xe YMCTOro U MPEKpPacHOIo0, Kak
npekpacHa Hauia roiay6as maHera 3EMJIA. ..

Despans 1993 cooa
Mockea — Can-DPpanuyucko Hukonait Jlesauios
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IIpunoxenue 1. BoiBog hopmyinl
BHYTPUBHIOBOI0 CAMOPEryJIMpPOBAHUSA

Apeai1 o0MTaHUS — IUIOLLAIb TOBEPXHOCTU, 3aHUMAaeMast MOITyJISILI -
€l TaHHOTO BUAA — MOXET MPOKOPMUTb OMPEIEIEHHOE KOJIMYECTBO KUBOT-
HbIX (n), 6€3 HapyIIEHUS 9KOJIOTMYECKOTO paBHOBeCHSs1. MI3MeHeHMe yCiIo-
BUIA cpenbl OOMTaHUsI, KOJEOAHUS pOXKIAEMOCTH IMTPUBOAUT ITEPUOINYECKHU
K TOMY, YTO YMCJIEHHOCTh OCOOEI B MOIMYJISILIUU BO3PACTAET U CTAHOBUTCS
paBHOIA:

N®=n+

rae:

3 — M30BITOYHOE YMCJIO OCOOEI, BBI3bIBAIOIIEE HAPYIIIEHUE KO0~
TMYECKOTO PaBHOBECHSI.

ITpu ToM ke ypoBHE 3a00JIeBa€MOCTH 1 TIPU TEX K€ OTPULIATETbHBIX
(pbakTOpax BHEIIHEN Cpeabl MOBBIIIAETCS CMEPTHOCTh, U YUCJIO O0CO0eit
BHOBb MPUOJMXKAETCS K ONNTUMAIBHOMY.

N®— (£ An)>n (1)

rae:

An — He3HaYUTEbHbIE OTKJIOHEHUS] YUCACHHOCTHU MOMYJSIIIUU
OT OIITUMAJIbHOMA.

Ecnu e 4rMcieHHOCTh MONnyJIsiuy Oblla MEHbIIIE ONTUMAJILHOM,
TO MPU TEX K€ MPUPOIHBIX YCIOBUIX MOBBIIIAETCS POXKIAEMOCTh, U YHC-
JIEHHOCTb MPUOIMXKAETCS K ONITUMAJIbHOM.

NO—(p £An)>n 2)

rae:

N© — 4rCcIeHHOCTD MOMYJISILIAK, MEHbIIIE ONITUMAJILHOIA.

P — HEeAOCTAIOIIEe KOJIMYECTBO 0CO0€Ei 10 ONTUMAIbHOM YMCIIEH-
HOCTHU TTONYJISILIM.

B uéM Xe npruumrHa Takux peakuuid MONyasuil Npu KoJaeOaHUsIX
YUCEHHOCTU? BhIIBUHEM psill TPEANOI0XKEHUI U MPOAHATU3UPYEM UX.
PaccMoTpuM cooTHOILIEHME:

m(t) / m(n)n—1 (3)

rae:
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Hukonaii Jlesawos. Ilocaednee oopauwenue k Yenoseuecmay

m(t) — pacTuTesbHast OMoMacca, BOCIIpOM3BOAMMAsI HA TEPPUTOPUN
0OMTAHUS MOMYJISIIUY B €AUHUILY BpEMEHM.

m(n) — pacTuTeabHasl OMoMacca, HeoOXoIMMask TPaBOSIITHOMY KU~
BOTHOMY (KPOJIMKY) JJISl ONITUMAJIbHOIO CYILIECTBOBAHUSI.

N — ONTUMaJbHasl TNIOTHOCTD MOMYJISILIMUA, COOTBETCTBYIOIIASI KO-
JIOTUYECKOMY PaBHOBECHIO.

IIpu nmpocToM BOCIIpOU3BOACTBE, COOTHOIIEeHUE (3) paBHO eau-
Huue. [Ipu pacumpeHHOM BOCOPOU3BOACTBE, COOTHOLLIEHME (3) MEeHbILIEe
enuHuIbl. PacipeHHoe BOCIIPOM3BOACTBO — KOIIa YacTh 00pa30oBaBIIIcii-
csl B pe3yJibrare (pOTOCHMHTE3a paCTUTEIbHON OMOMAaCChl OCTAETCs MOCe
noegaHus1 €€ TpaBOSIAHBIMU KMBOTHLIMU. CooTHo1ueHue (3) siBisieTcs: 6a-
JaHCHBIM. KojiebaHue MIOTHOCTU MOMYJISILIMA MOXHO 3alKcaTh B BUJE:

m(t) / N®m(n) < 1 <m(t) / N m(n) (4)

YTo ke MPOUCXOAUT B MOMYJISILIMU, TPUBOJIsIIIEe COOTHOIIEHUE (4)
K cooTHoIeHusIM (5) u (6):

m(t) / [NO—(§ £ An)] m(n) -1 )
m(t) / [NO—(p £ An)] m(n) - 1 (6)

ITonblTaeMcs 1aTh JJOTMYECKU OOOCHOBAHHOE O0OBSICHEHUE 3TOTO
aiaeHus1. Kaxnast ocoOb usiyyaet BOKpyr ceds rcu-noJje. O603HauuM
U3Ty4yaeMoe OIHOI 0COOBIO TIcU-TI0/1e — M. [1cu-1107151, M3IyyaeMblie 0co0sI-
MU TIOMYJISILIMU, B3AUMOAECHCTBYIOT APYT C APYTOM M BIUSIOT Ha ITPOLIECCHI,
MPOMCXOISIINE B OpraHnu3Max, CO31alInX 3TH 1oJid. [Ipennonoxum, 4to
CYILLIECTBYET ONTUMAaJIbHAS TJIOTHOCTh COBOKYITHOTO TICH-TTIOJISI TIOTYJISIIIAM,
MPY KOTOPO#1 CYILIECTBOBaHME 0COOM ONTUMAJILHO.

W=_”k(N; s) ® ds dN (7)
ns
rae:
W — COBOKYITHO€ MCH-TI0JIE MOMYJISLIMHA.
S — ruioaak apeana OOUTaHUS OMYJISILAN.
® — [ICU-TI0JIE, U3JIyYaeMO€e OHOI 0COOBIO.
k(N, S) — koadduLMeHT B3aUMHOTO BIUSIHUS MCU-TI0Jei ocobeit
JPYT Ha IpyTra BHYTPU MOIMYJISILIUUA.
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Ipunoocerue 1. Bboiod popmynsi 6Hympusudo6oeo camopeyiupoeanus

Bseném HOBBII TapamMeTp:

P, = [_”k(N; s)wdst]/st=W/S (8)
ns N
Tae:
P, — onTuManbHasi IJIOTHOCTh COBOKYITHOTO TICH-TIOJISI HA ENVUHUILY
MOBEPXHOCTU IIPU ONTUMATIBbHOM YMCIEHHOCTH TTOMYJISILIIM.
AHaAJIOrMYHO BbIpaXXeHUIO (4) Mbl MOXEM ITOJYYUTb COOTHOILICHUS:

[”k(N; s) o ds dN] / Ids <W/S )
NOs s
[”k(N; s) o ds dN] / Ids >W/S

N®g s
3anmcas 3TO COOTHOILIEHNE HECKOJIBKO B z[pyrofl (bopMe, TIOJIY4YUM:

”k(N;s)wdst<W

NOs

”k(N; s)ods dN > W (9a)

N®'g

M3 BeipaxkeHus (9a) Mbl TToJTy4aeM 1Ba COOTHOILIEHMST, OTIPENEIsIIO-
WX TEHIECHLIMIO MOIMYJISILIMU K BOCCTAHOBJIEHUIO 9KOJOTMYECKOro paBHO-
BeCwUsI.

”k(N;s)mdst»W

NOs

_”k(N; s)odsdN-W (10)

N®g

N3 stnx Bpra)KeHI/Iﬁ MbI MO2KEM IMOJYUYUTD IMapaMETp MU3MCHCHUA
INIOTHOCTU IICHU-TTI0JIA ITPHU UISMCHCHUU YUCIICHHOCTHU IMOITYJIALIUN.

AW‘”=_Hk(N; S) o ds dN—Ijk(N; s) o ds dN (11)
N®g ns

AW®O) = _Hk(N; s) o ds dN — ,”k(N; s) o ds dN (12)
ns N©s
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Hukonaii Jlesawos. Ilocaednee oopauwenue k Yenoseuecmay

AHaIM3UPYys1 3TU COOTHOLLIEHUST, MOXKHO TTIPUNATH TOJBKO K CIEIYIO-
11IeMY BBIBOJY:

1) Ilcu-nose (w) onHOI 0cOOM IEHCTBYET OTPUIIATEIBHO HA COCTO-
siHA€ U (PYHKIIMOHUPOBAHUE OpraHU3Ma JPyroil 0coou.

2) Ilcu-noJie Kax10ii 0COOM BBIMOIHSET TaKKe U 3aIUTHYIO (DYHK-
LU0 — OHO OJIOKMPYET Y 3HAYUTEIbHO YMEHBILIAET CUTY OTPULIATEIbHOTO
BJIMSIHUS TICU-TIOJICH IpyTUX OCOOEM MOMyIsILMU Ha OpraHU3M U ero (PyH-
KIIMM Y KaXXI0i OCOOU.

3) IIpu 6anance MexXay YMCICHHOCThIO MOMYISILIMU U IKOJIOTUYE-
CKOIi CUCTEMOI B 1I€JIOM, 3amUTHAS (GyHKIUSA MCU-TOJS KaxX 10l ocoou
HEHWTpaau3yeT HeraTUBHOE BJIMSIHUE NMCHU-TIOJIel OCTaJIbHBIX 0CO0OE ToIy-
JISILIVMN.

4) IIpu u30BITOYHOI MJIOTHOCTH COBOKYITHOT'O TMICU-TIOJS MOMYISILIUA
(W), 3amurHas pyHKUMS TICU-T0Js1 KaXXKA0i 0COOU HEUTPAIU3yeT TOJIbKO
4acTb HETaTUBHOTO BIMSIHUS TICU-TI0JIEM OCTaJIbHBIX OCOOEH MOMYISILIUUA.
He HeliTpani3oBaHHOE BIMSIHYE MICU-TTOJIEM OCTabHBIX OCOOE MOITyJIs-
LI YTHeTaloule AeidcTBYeT Ha (PyHKIIMKW OpraHu3Ma Kaxaoi ocodu, 4To
Y MPUBOJUT K CHUKEHUIO POXKIAEMOCTHU, TTOBBILLIEHUIO CMEPTHOCTH.

5) Ilpu HemOCTATOYHOI MIOTHOCTH COBOKYITHOTO TICU-TTOJISI TTOMYJIsI-
uu (W), yacTh MoTeHIIMAsa YacTh XKM3HEHHOI CUJIBI 0COOU, KOTOpasi Tpa-
TWJIACh HA CO3[aHUE 3AIIUTHOTO TICU-TIOJIS, UCTIO/Ib3YeTCS OPTaHU3MOM LTSI
o0ecrieueH1sI MAaKCUMaJIbHO 3(h(eKTHUBHOTO pexkrMa (DYHKIIMOHUPOBAHUS
OpraHuM3ma, YTO MPUBOAUT K MOBBIIIEHUIO POXIAEMOCTH U YBETUYEHUIO
MPOIOJDKUTETbHOCTHY KU3HM.

Takum 00pa3om, y Kaxk10ro BuIa 1eidCcTByeT MPOCTO M HAAEKHbII
MEXaHHM3M CaMOPEeryJIMPOBAHMS YHCIEHHOCTH MOMY/ISIHH, 0€3 KOTOPOTo 3K0-
Joruyeckas CUCTeMa MpoCTo He CMOIIA Obl CYIECTBOBATD.
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IIpunoxenue 2. BoiBoa hopmyinl
3KOJIOrMYeCKOil CHCTEMbI

PaccmoTrpuM, kKakue npuponHbie (PaKTOpbl BAUSIOT HA (hOPMUPO-
BaHUE U CIO0KHOCTb KOJIOTUYECKOM CUCTEMBI. PacTUTETbHBIE OPTaHU3MBI,
MOMIOIIAS YaCcTh MAJAIOIIETO COJTHEUHOTO CBETA HA TUJIOIIAlb, HA KOTOPOM
OHM TMPOU3PACTAIOT, TOCPEACTBOM (DOTOCUHTE3A CO3AAIOT PACTUTEIBHYIO
o6uomaccy. [Ipruém, 6osiee COBEpIIEHHbIE PACTUTEIbHBIE OPraHU3MBI B CO-
CTOSTHUY YCBOUTD OOJIbIIIE U3 MTAAAIOLIETO COJTHEYHOTO CBETA, YTO TPUBOIUT
K CUHTE3Y OOJIBIIETO KOJIMYECTBA PACTUTEILHOM OMOMACCHI B €IMHUILY Bpe-
MeHU. IpyrumMu c1oBaMu, pa3Hbie THIIbI PACTUTEIbHBIX OPraHU3MOB HMEIOT
CBO¥A, mpucymii uMeHHO 3Tomy Ty ouoaormdeckuii KITJI. Takum o6pazom,
KOJINYECTBO PACTUTEIbHOI OMOMACCHI 3aBUCHUT OT CJIENYIOIIUX MAPAMETPOB:

a) IL10THOCTH MOTOKOB COTHEYHOTO CBETA, MAAAIONIEr0 HA eTUHUILY
IJIOIIAIA B €IMHUILY BpEMEHH.

0) buonormyeckoro KIIJI pacTutenbHbix opm.

B) KosmuecTBa pacTUTEIbHBIX OPrAaHU3MOB KAXK/I0T0 TUNA.

[TepeBons BCE U3I0XXEHHOE B MATEMATUYECKUE 3HAKU, TTOJIy4aeM
BbIpAXEHUE:!

Sij

.[ J _[ Wsyanapds di dj = M@,y (t) (1)

000

Mi,(t) — KOIUYeCTBO pacTUTEbHOM OMOMACCHl, CHHTE3UPYEMOi1
B €IMHMILY Bp€MEHU BCEMU PACTUTEIbHBIMU OpTaHU3MaMu, PacTYLIUMU
Ha eIUHULIE TIOBEPXHOCTH.

Ws — IJIOTHOCTB MOTOKA COJIHEUHOT'O CBETA, MaJaloIIero Ha euHu -
11y TUIOIIAAY TTOBEPXHOCTHU IJIAHEThI B €IMHUILY BPEMEHM.

i) — Ononmornueckuit KINT/1, mokaseiBaromuii, Kakas yactb Ws mo-
[JIOIIAeTCs 1 MpeodpasyeTcs KaxKIbIM pacTeHueM (i) faHHoro Buaa (j).

N(j) — KOJIMYECTBO paCTUTEIbHBIX OpraHu3MoB (i) naHHoro Buaa (j),
pacTyILIUX HAa AMHUIIE TTOBEPXHOCTHU.

[Tpuuém:

0<j<nj0 nu 0<i<ng

rae:
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Hukonaii Jlesawos. Ilocaednee oopauwenue k Yenoseuecmay

Ny — ONTUMaJIbHasI YMCJIEHHOCTh PACTEHUI KaXk10ro Bua (j) Ha eau-
HUIIE TTOBEPXHOCTU, COOTBETCTBYIOIIAS SKOJIOTMYECKOMY PaBHOBECHIO.

Njo — KOJIMYECTBO PACTUTEIbHBIX BUAOB, IPOU3pACTAIOIIMX HA €M -
HUIIE TTIOBEPXHOCTH.

YacTb pacTuTeNbHOI 6MoMacchl MOIJIOLIAIOT TPaBOSIAHBIE JKUBOT-
Hble. M3 3T0#1 yacTu, 1ocjae COOTBETCTBYIONIETO pacllerJIeHUsT U Tpeoo-

pasoBaHUuA, CUHTC3UPYETCA ouomacca TpaBOAAHDbIX )KMUBOTHBIX.
sab

.[I_'.M(ij)p(t) xab Ny ds da db = M2, (t) (2)

00O

rae:

M#,(t) — Gromacca TpaBOSITHBIX XXMBBIX OPraHU3MOB CUHTE3UPY-
€TCS B €AMHUILY BPEMEHM Ha €AUHUIIE TTOBEPXHOCTH.

Yap — OMIOJTIOrMueckmii KIT/I TpaBosSIMHBIX XKUBOTHBIX, ITOKA3bIBAIO-
LM, KaKas 4acTh MOMIOLIEHHOM pacTUTEIbHOI OMOMAaCChI IpeodpasyeTcs
B OMoMaccy TpaBosiAHOTro opraHu3ma (a) kaxaoro Buaa (b).

N, — KOJIUYECTBO TPABOSIAHBIX XKMBOTHBIX () naHHOTrO Buaa (b),
JKMBYILLIMX Ha €TUHULIE TTIOBEPXHOCTH.

[Tpruém:

0<a <ngp u 0<b<ny

rae:

Ny — ONTHUMAJIbHAS YUCIEHHOCTD MOMYJISIIUY TPABOSITHBIX XXUBOT-
HBIX Kaxa0ro Buaa (b) Ha eIMHULE TIOBEPXHOCTU, COOTBETCTBYIOIAS 9KO-
JIOTUYECKOMY PaBHOBECHIO.

Nep, — ONITUMAJIBHOE KOJIMYECTBO BUIOB TPABOSIIHBIX JKUBOTHBIX
Ha €IMHULIE TOBEPXHOCTU, COOTBETCTBYIOIIEE YKOJIOTMIYECKOMY PAaBHO-
BECHUIO.

YacTb TpaBOSIHBIX )KMBOTHBIX MOEAAIOT IUIOTOSITHBIE XXUBOTHBIE.
ITocne cooTBETCTBYIOLIETO paCIIEIUIEHUS U TpeoOpa3zoBaHUs U3 3TOM Ya-
CTU CUHTE3UPYETCsI OMoMacca MaOTOSTHbIX XKUBOTHBIX.

scg

[ ]I M,(0 g g ds e dg = M) 3)

000

rae:
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Ipunoxcerue 2. Boieod gpopmynst 3K0102U1ecKoll cucmembl

Me8,(t) — GuoMacca MI0TOSIIHBIX XKMBOTHBIX, CHHTE3UPYEMAS B €11 -
HULLY BpEMEHU Ha €IUHULIE TIOIIAIN.

Yeg — OMonornyeckuit KITJI mmoTossaHbIX XXKUBOTHBIX, TOKA3bIBAO-
LI, KaKas 4aCcThb MOITIOIIEHHO 0MOMAaCChl TPABOSIIHBIX JKUBOTHBIX TIpe-
oOpaszyeTcs B 6MoMaccy IJIOTOSAHOIO opraHu3mMa (¢) KaxKaoro IioTosI-
Horo Buaa (g).

N¢g — KOJIMYECTBO MJIOTOSIAHBIX OPTaHU3MOB (€) JTaHHOTO BUIa (g),
>KMBYIIMX Ha €IMHUIIE TIOBEPXHOCTH.

IMTpuuém:

0<c<n, u 0<g<ng

rae:

N, — ONTHUMaIbHAs TUIOTHOCTD TTOMYISIIIAY TJIOTOSIAHBIX SKMBOTHBIX
KaXXJI0ro Braa (g) Ha eAMHULE TIOBEPXHOCTHU, COOTBETCTBYIONIAS] KOJIOTU-
YEeCKOMY paBHOBECHIO.

Nog — ONTUMAJIbHAS TJIOTHOCTh IJIOTOSIAHBIX BUJIOB HA €IMHMIIE TT10-
BEPXHOCTH, COOTBETCTBYIOIIAST 9KOJOTUYECKOMY PABHOBECHUIO.

Hcnonb3ys BBeaEHHbIE MaTeMaTUuecKre o0o3HadyeHus (1), (2), (3)
MOXHO 3aIuMcaTh MaTeMaTUYECKYI0 MOJIe]Ib CPOPMUPOBABILIEICS 9KOJIO-
TUYECKOI CUCTEMBI:

Mii,(t) + M#,(t) + Me%,(t) = const. 4)

ITocne nmoacTaHOBKM 3HAYEHMI claraeMbIX B BeIpaxkeHue (4) momy-
yaeM:

sab sab sab
M () a+/[] 1,0 dsdadb + [1] X, 0, 1l x 0 dsdedg] dsdadb} = const. (5)

Ecnu noacraBuTh B 3TO ypaBHEHME 3HAYEHUE M‘jp(t) MoJIy4aeM:
Sij

IJJ-WSXijn(ij) [1+...+...] ds di dj = const.

000

Mpbl noJTyYn/in ypaBHeHHe IKOJIOTHYECKOi CUCTEMBI.
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IIpunoxenue 3. Iloaydenne opmyinni
CHCTEMbl MATPUYHBIX MPOCTPAHCTB

YcnoBueM 6anaHCHOM YCTOMUMBOCTM HaIllEro MaTPUUHOIO MPO-
CTpaHCTBA SIBJISIETCS OajlaHC MEeXAY CUHTE3MpPyeMOil B MATPUYHOM MpPO-
CTpaHCTBE MaTepueil 1 MaTtepueii, BRITEKAIONIei yepe3 30Hbl CMBIKaAHUS
MaTPUYHBIX IPOCTPAHCTB. DTO YCIOBUE MOXKHO 3aMucaTh B BUJE:

ol eoamai -] Jwoamaiy = ] oamai—of [youma 1)

rae:

N; — KOJIMYECTBO LIECTUITYYEBUKOB.

N; — KOJIMYECTBO aHTUILECTUTYYEBUKOB.

¥ — LIeHTpaJIbHasA 00J1aCTh CMBIKAHUSI MATPUYHBIX IIPOCTPAHCTB,
yepe3 KOTOPYI0 MaTepUU MPUTEKAIOT B HAIllE MAaTPUYHOE TTPOCTPAHCTBO
(IIeCTUITYYEBUK).

x© — LeHTpaJibHas1 00J1aCTh CMbIKAHWSI MATPUYHBIX TPOCTPAHCTB,
yepe3 KOTOPYIO MaTEPUM BBITEKAIOT U3 HALLIErO MAaTPUYHOIO ITPOCTPAHCTBA.

MO — JIydeBbI€ 30HbI CMbIKAHMSI C IPYTUMU MAaTPUYHBIMU ITPOCTPaH-
CTBaMU, Yepe3 KOTOPbIE MAaTePUU BBITEKAIOT U3 HAILIErO MAaTPUUYHOTIO MPO-
CTpaHCTBa.

1Y — HorpaHUYHbIE 30HbI CMBIKAHMS C APYTMMU MAaTPUUHBIMU ITPO-
CTpaHCTBaMU, Yepe3 KOTOpPbIe MAaTepUU MPUTEKAIOT B HAIlle MATPUYHOE
MPOCTPAHCTBO.

i —uucio popm MaTepuii.

m — Macca MaTepuii.
ITocne npocteiiimx nmpeoOpa3oBaHuid, MojydyaeM ypaBHeHUE OanaHca:

[111." .[ xPdmydi— 112.[ .[ xOdmidi] —6 [nl_‘- I nOdm;di— llzj .[ n“dmidi] =0 (2)

DTO TOXAECTBO OYIET BBIMOJHSITBLCS, €CAU BhIPAXKEHUSI, CTOSIIIIIE
B CKOOKax, OyayT paBHbI HYJIIO.

nJ ,[ xdm; di — Ilz,[ I xOdmidi = 0
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Ilpunoxcenue 3. Iloayuenue ghopmynsl cucmemvl MAMPUHHbIX NPOCMPAHCNG

nJ J nodm; di — Ilzj I n9dm;di = 0

MakcumaabHask yCTOMUMBOCTD, K KOTOPOI CTPEMUTCS 3Ta CUCTEMA,
BO3MOXHA TMPU YCJIOBUU Ny=n,. [Ipu Ipyrux ycaoBusx, MaTpUIHOE IPO-
CTPaHCTBO HECTAOWJILHO, 1 B HEM MTPOIOJIXKAIOTCS IIPOLIECChl 00pa30BaHUsI
MPOCTPAHCTB JI0 MOSIBJIEHUSI paBHOBECHOTO cocTosiHus. [Tpu aToM, cuctema
ypaBHEHUIi IPUHUMAET BUI:

.[ J xPdm; di — I J xOdm;di = 0
“n“’dmdi—”n‘“dmdi =0 (3)

win:

.[ J [x®dm; di — xOdm; di] = 0
.[ J [ dm;di — nPdm;di] = 0 (4)

U najee:

I J " —=x?) dmidi = 0
I J M —=n®)dmidi = 0 (5)

Boimonnenue YCJ'[OBI/Iﬁ CUCTCMbI ypaBHeHI/Iﬁ BO3MOXHO JIMIID ITpU:

X =% (6)
‘n(—) = ‘n(‘*‘)

K Takomy GanaHcy mpuXOAuUT J00asi cucTeMa MaTpUYHbIX MPO-
CTpaHCTB. MaTpu4yHOe MPOCTPAHCTBO MAaTepUil HALLIETO TUIIA UMEET KO-
(puLIMEeHT KBaHTOBAHUSI:

v=0.020203236...
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Hukonaii Jlesawos. Ilocaednee oopauwenue k Yenoseuecmay

MuHMMaNIbHOE KOJIMYECTBO (POpM MaTepuii, 00pa3yoluX Npu Ciau-
SIHUW METaBCeJIEHHYI0, paBHO ABYyM. [Ipu 3ToM MEpPHOCTb 3TOI 30HBI UC-
KPUBJIEHUSI MATPUYHOI'O IPOCTPAHCTBA paBHa:

A =2.89915382...

DT0 MUHUMAJIbHAsI MEPHOCTb IPOCTPAHCTBA, ITPU KOTOPOIi BO3HU-
KalOT YCJIOBUS IJIs1 CAUSTHUSI MaTepUid Haluero tura. /st matepuit Apyrux
TUITOB C APYTUMM 7Y, 3Ta MEPHOCTb MOXET ObITh KaK OOJIbIIIE, TAK ¥ MEHBIIIE,
BILIOTb A0 HYJE€BOU U Aaxe OTpULATeIbHOU. MepHOCTU MeTaBCEICHHBIX,
00pa30BaHHBIX OOJILIINM YMCJIOM MaTepUii MOKHO MOTYYUTh U3 (POPMYIIBI:

A= 2.89915382...+ y(i-2) 7)

ITo 3Toit hopmyIie moydaeM, COOTBETCTBEHHO, MEPHOCTH MeTa-
BCEJICHHBIX Pa3HOTO Ka4eCTBEHHOTO 1 KOJIMYECTBEHHOTO COCTaBa:

A =2.89915382...

A3 = 2.919357056...
A =2.939560292...
As = 2.959763528...
s = 2.979966764...

MepHOCTH TTPOCTPAHCTB, 00pa3yIoIINX MeTaBCEICHHBIE.

s = 3.020373236...

ho = 3.040576472... — MepHOCTb CYTIEPIIPOCTPAHCTBA MEPBOTO TTOPSIIKA.

A0 =3.0607797... — MEpHOCTb CYIIEpITIPOCTPAHCTBA BTOPOTO TTOPSIIKA.

A1 =3.08098293... — MepHOCTB CynepITpOCTPAHCTBA TPETHETO TTOPSIKA.

M2 =3.10118617... — MepHOCTb CynepIpOCTPAHCTBA YETBEPTOTO IMO-
psIIKa.

A3 =3.1213894... — MepHOCTb CynepIIpOCTPAHCTBA ITSITOTO MOPSAKA.

ha=3.1415926... — MepHOCTB CYIIepIIPOCTPAHCTBA IIIECTOTO MOPSIIKA.

Ms = 3.16179589...

M= 3.1819991... — MepHOCTH ITPOCTPAHCTB OOJIEE BEICOKMX IMTOPSIIKOB.
M7 =3.202202362...
Ms = 3.222405538...
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Ilpunoxcenue 3. Iloayuenue ghopmynsl cucmemvl MAMPUHHbIX NPOCMPAHCNG

CyllecTBYIOT TaKXKe 3epKaJbHbIe TPOCTPAHCTBA, OTHOCUTEIbHO
OITMCAHHBIX BbIIIIE, KOTOPhIE CMEIIEHBI POIOJILHO OTHOCUTEILHO HarlpaB-
JIEHUS KOoJIeOaHUsI MEPHOCTU MaTPUUYHOTO MPOCTPAHCTBA U 00pa3yloTCs
yXXe He B Tporndax MaTpuyHOTO MPOCTPAHCTBA, a BHYTPU BBHITTYKJIOCTEH,
BO3HUKIIMX B pe3y/IbTaTe UICKPUBIICHUSI MATPUYHOTO TTPOCTpaHCTBA. BHYT-
py 3TUX 30H BO3HUKAIOT APYTUE YCIOBUS, U 3TO IPUBOAUT K TOMY, UTO
Te XK€ caMble MaTEpUU CIIMBAIOTCS 00pa3ysl BEILLIECTBO B IPYTrOM MOPSIIKE.

Ecnu maTpuuHoOe TIpoCcTpaHCTBO UMEET MEPHOCTh PaBHYIO -t WJIN
KpaTHYIO -7, 00pa3yeTcs BElleCTBO aHTUCTPYKTYphI. [1pn neperekanum Be-
I1IECTBA Yepe3 30HbI CMBIKAHUSI MATPUUHBIX TPOCTPAHCTB, TPOMCXOMAUT MO~
JIHAsl aHHUTWJISILUS BellecTB. IMeHHO 00 3ToM yrmomuHaeTcst B OOpaliueHumn
K YenoBeyecTny.

XoueTcs YyCITOKOUTDh UYMTaTeNIeit OTHOCUTEIbHO aHTUIIMKIIOHA C Mep-
HOCTBIO -3.15, KOTOpbIii ABUTAJICS B HAITPaBJIEHUU CKOIIJICHUST HAaIINX
l'anakTuk. PazymHbIe cyliecTBa HallUIM CIIOCOO €ro HeMTpaJIu3aluuu Io-
CPEeICTBOM M3MEHEHMsI KpMBU3HBI MPOCTPAHCTBA (MIBMEHEHMSI MEPHOCTH)
B JIOKQJIbHOM 00BEME, UTO IPUBEJIO K HEUTpaTn3alluy aHTULIMKII0HA. U 310
OBLIO cAeIaHO TTIOCPEACTBOM IICU-TTOJIeH, a He KaKOM-HUOYIb TEXHUKOIA.

Tak 4yTO, CHOBa XO4YeTCS MOAUYEPKHYTh OeCIpeneIbHOCTh BO3MOX-
Hoctell PABYMA. K coxanenutio, 1 6e3 aHTHIIMKJIOHA YeToBeueCTBO U BCIO
TUIAHETY OXUAAET TOe/b, KaK pe3y/IsTaT JMCTAPMOHIM Y€JI0BEKA M IIPUPOIBI. ...
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IIpunoxenue 4. IIpakTuka padooTsbl
¢ COOCTBEHHBIM IICU-TI0JIEM

Kaxapiii yenoBeK MMeeT MCU-TI0JIe BOKPYT ce0s1; KOHEUHO, OHO
MMeeT pa3Hylo CTPYKTYPY, IIOTHOCTh, cuily. MMeroTcst o011e a1eMeHThI
1 ocobeHHocTH. [IepBoe, 4To HEOOXOAUMO AENIaTh KaxKA0MY, 3TO HAYYUThCSA
€03/1aBaTh M YNPABJIATb CBOMM 3aIUTHBIM MoJieM. /{J1s1 3TOro yeaoBek 10J-
>K€H BbIpabOTaTh y ce0sl CHOCOOHOCTD CO3/IaHMsI 3aLLIMTHOTO MOJISl HA YPOB-
He noaco3HaHus. Kak ato nenaercs?

YenoBeK O0KEeH CKOHLIEHTPUPOBATbCs Ha MbICIU: « Bokpyr MeHs
CO3MAETCS U3 MOEU PHEPTUH 3alIUMTHBIN KOKOH (000J104Ka), 4epe3 KOTO-
pBIil HE MOXEeT MPOHUKHYTh OTpUIIaTe/bHasl Heprusi». Takas ycTaHOB-
Ka J0JIKHA JeJIaThCs KaXIylo CBOOOIHYIO MUHYTY 10 TeX MOp, TOKa MO3T
HE BbIpabOTAaET yCIOBHBIN pediekc Ha 3amuty. Jlanee HyXXHO JTUIb mne-
PUOAMYECKHU MPOBEPSTH COCTOSTHUE U MOILIHOCTD 3TO¥ 3a1uThl. Korma ue-
JIOBEK HAXOAUTCS B OOJIbILIOM CKOIUIEHUU JI0ACH, HEOOXOIMMO CO3/1aBaTh
MaKCUMaJbHYIO 3alIUTy. B cBOéM moMe oHa MOXET ObITh MUHUMAJIbHOIA.

O4yeHb BaXKHO cO3/1aBaTh 3alLUTY Mepel CHOM, KakK 151 (pU3nIecKo-
ro Tena, Tak 1 sl cylHocTy. I1pu co3gaHuy Takoii 3alMThl, KaK BOKPYT
Tesa, TaK U BOKPYT CYIIIHOCTU 00pa3yeTcsl SHepreTuyeckuit KokoH. Eciu
3aluTa co31aHa IMPaBUJIbHO, BOBMOXHOCTb €€ pa3pylIeHUsI CTAHOBUTCSI MU~
HUMaJIbHOM. YTO 0YeHb BaxKHO JIs1 COXpaHEHUSI LIEJIOCTHOCTH 3aIlUThI, TaK
3TO OTCYTCTBME Y YeJIOBEKa OTPULIATEIbHBIX OMOLUIA. [Ies0 B TOM, YTO OHU
OTKPBIBAIOT 3aIMTY U3HYTPU, CO3AaBasl TP 3TOM MOTOKM 3HEPTUU MO CO-
CTaBy 1 Ka4eCTBY TOXIECTBEHHbIE YPOBHIO HMUKHETO acTpajia. DTO CO3AaET
OaronpusITHHIC YCIOBUS IJIsI I€HCTBUSI acCTPaJbHBIX JKUBOTHBIX, a TAKXKe
U 1J1s1 1I0OOT0 IPYroro ncr-3HepPreTMYecKoro BO3AeCTBUS Ha YeJIoBeKa.

MMeHHO 0 HeAOMyCTUMOCTHU OTPULIATEAbHBIX SMOLIMI TOBOPUI
HNucyc Xpucroc. OH He NMPU3bIBAJI K O€3pONOTHOCTH, 2 HA000OPOT, BCEM
CBOEI XXM3HbIO JOKa3bIBaJ HEOOXOAUMOCTb 00pbObLI. OH 3HAI, 4TO €ClU
pu 60pHOE CO 3710M BO3HUKAIOT OTpULIATEIbHBIE SMOLIMU, AaXKe €CJIU OHU
HalpaBJIeHbl HA UCTOYHUK 3J1a, YeJI0BEK, B KOHEYHOM CU€Te, Uin OymeT
MoOeXAEH OTUM 3JI0M, WM CO BPEMEHEM caM CTaHET UCTOYHUKOM 3J1a.
Mmenno B 3ToM cuia 31a. /1151 60pbObl C HUM HEOOXOIMMO COXPAaHUTh CBOIO
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Ilpunoxcenue 4. Ilpakmuka pabomoi ¢ cOOCMBEHHbIM NCU-NONEM

SMOLMOHAJILHYIO YUCTOTY, 0€3 KOTOPOIl HEBO3MOXHO pa3BUTHE U O0OpbbOa
CO 3JIOM...

Kpome 3a1mTbl XoTeaoch 01 00paTUTh BHUMaHUE Ha BO3MOXHOCTD
DHEPreTUYECKOM OUMCTKM MPOAYKTOB MUTaHUsI. KaxXablii UeIOBEK MbET
BOJY, COKU, MOTPEOJISIET MUILLY, HEOOXOAUMYIO JIJIs HOPMAIbHOI XXU3Henes -
TeJbHOCTU opraHu3ma. Ho mrob6as nuina, Kak pacTUTeIbHasl, TaK U MsIC-
Hasl, UMeeT OpraHUYeCKUe Siibl, KOTOPbIE YCKOPSIOT ITPOLIECC pa3pylleHuUs
opraHu3Ma U 3aMemIsioT pa3Butue. [1oaTomy He06X0nMMO HEUTpaIU30-
BBIBaTh, PACIIECTUISTh 3TH SIIbI.

Jlist aTOTO TIpencTaBbTe, KakK Ballla SHEPTUsI HAYMHAET aKTUBHO JIBU -
raThCsl IO SHEPreTMYeCKrM KaHaiaMm Baiiero Tena. M najnee MbICIeHHO Ha-
MpaBJIsIiiTe SHEPTUIO Yepe3 pyKU Ha TTUIILY, KOTOPYIO BBl XOTUTE OYMCTHUTh.
ITpu 5TOoM BBl 1OKHBI MpeACTaBUTh, KAK OHA pacIISIUISIeT BCE SIbl B TN~
mie. [Tpu nBr>XKeHUM sHepruun yepe3 pyku, Bl MoxeTe 4yBCTBOBATh BUO-
pauuio, TeIjI0, UTOJOUYKHY U YeM aKTUBHEI Mpoliecc pacllereHus sI0B,
TeM 0oJiee IpKre U CUJIbHBIE OLIYIIEHMS BbI oJydyuTe. Takum ke oopa3zom
Bbl MokeTe ounIaTh BOAY, COKU, JI00bIe APYTUe XKUAKOCTH.

Kpome HeliTpanuzaumny oTpulaTeIbHBIX IS OpraHM3Ma BelleCcTB
U CBOICTB, MOXXHO YCUJIUTh TO TOJOXUTEIbHOE, YTO HECYT B ce0e 3TU Be-
1IeCTBA U CO3[aTh HOBBIE CBOMCTBa U KayecTBa. Eciiu Bel mpu 3TOM B co-
CTOSTHUY BU3YaJTU3UPOBATh 3TU MMOTOKM, 3HAYUT, BBl MMeeTe MOBBIIIEHHYIO
YYBCTBUTEJILHOCTD U TIPU TIPaBUJIBHOM Pa3BUTHUU MOXKETE JIOBOJIBHO OBICTPO
JIOCTUYb 00Jiee BBICOKOTO YPOBHSI pa3BUTHS CBOEH CYIIIHOCTH, CO3HAHMSI.

W MHe xoueTcs moxesiaTb BCEM CTaTh HA TIPaBUJIbHBIN MyTh pa3BU-
THSI, CHATB «4EPHYIO» TTOBSI3KY C a3, M Bel yBuIuTe, Kak 1eiiCTBUTEILHO
npekpaceH Mup, npuponaa, Becenennas...
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IIpunoxenune 5. Onucanne puCyHKOB

a) Tunbl 1ormyeckux pyHaaMeHTOB

Puc. 1 — nornueckuii yHIaMeHT, COOTBETCTBYIOLIMIA TIOTEHLIMATb-
HOI BO3MOXXHOCTU BO3HUKHOBEHMSI MHOTOOOpAa3HbIX peaKlMii Ha OTHO
U TO X€ MH(MOPMALIMOHHOE BO3JEUCTBHE.
Puc.1 | TTogoOHBIH JOrMYECKUil (DyHIAMEHT I10-
3BOJISIET pacaM, UM 00J1aJal0lIuM, 3BO-
JIIOIIMOHHO Pa3BUBATbhCS MPAKTUUYECKU
0e3 orpaHnyeHuii. Kpome 3toro pachi,
oOsianaromre Mog0OHBIM JIOTUYECKUM
(pyHIaMEHTOM, B COCTOSIHUM pa3BUBaTh-
Cs1 B IOJIHOM TapMOHMH C TIPUPOAON TI1a-
HeThl U oKpyxKatoiiero Kocmoca. YtoObl
MOHSTh BaXXHOCTb MHOTOOOPAa3HOCTH
peakuuii Ha OTHO U TO Xe MHMOpMaIr-
OHHO€ BO3AENCTBUE, TOCTATOYHO MpPU-
BeCcTU npuMep. Peakums pasHbIX Joaei
Ha TeMmIiepatypy B KomHare. [[yist ogHOTO
OHa OyJeT MpueMJIeMOM, VISl IPYyToro IMmo-
KaXXeTCs MPOXJIAHOM, TPETbeMY — UBJIUIIIHE TEMION. Jlaxke OauH 1 TOT Ke
YyeJI0BeK OyIeT pearupoBaTh I0-pa3HOMY, B 3aBUCUMOCTH OT €TI0 SMOILIMO-
HAJILHOTO U (PM3UYECKOTO COCTOSIHMSI Ha OJTHY UM TY K€ TeMIIepaTypy B KOM-
HaTe. Korga yemoBek MpoCkIaeTcs yTpoM, U TeMITepaTypa ero Teja He yC-
resia BEpHYThCS K HOpME, KOMHAaTa MOKaXeTcs eMy nmpoxjaaHoit. [Tocne
AKTUBHBIX (PU3UYECKUX 3aHSTUIA, eMy OyIeT XKapKo. boJIbHOMY C BBICOKOI
TeMIIEpaTypoit OyAeT OYeHb XOJIOIHO.

Puc. 2 — nepectpoiika Joruyeckoro ¢pyHiaMeHTa, HauboJiee co-
OTBETCTBYIOIIASl TPEOOBAHUSM YCIIEITHOIO TTO3HAHUSI TIPUPOJBI, HA OC-
HOBaHUU OIbITA MHOTOUMCIEHHBIX pa3yMHBIX pac. MHOTOMEPHOCTb
BO3MOXHbBIX peaKlMii Ha OAHO U TO Xe MH(pOpMaLIMOHHOE BO3/eCTBIE
oOecrieurMBaeT pacaM, 00JafalOIMM MOAOOHBIM JIOTUYeCKUM (byHIa-
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Ilpunoxcenue 5. Onucanue pucynkog

MEHTOM BO3MOXHOCTh MaKCUMaJIbHOTO
Puc. 2 MOJIYYEHUSI U BOCTIPUSTUS UHPOpMaA-
uuu o6 okpyxarwieM Kocmoce. I1pu
CO3aHUM KapTUHbI MUPO3AaHUS, OYEHD
BaXXHO€ 3HAYEHUE MMEET MOJHOTA UH-
¢dopMmaLu 06 okpyxatoueMm mupe. [pu
KYCOYHOM BOCHPUSITUU OKPYXKaloIle-
ro, B MO3T IOCTyHaeT TOCTOBEpHas,
HO He IoyiHas uHgopMaius. PazymHoe
CyLIECTBO, MbITAsICh CO3/IaTh CBOIO Kap-
TUHY MUPO3IaHUS, COOMPAET OTU «KY-
COYKM» B OJHO 1I€JIO€ U B pe3yJbTaTe
BO3HMKAET MCKaXXEHHas KapTuHa. Camoe
OMNACHOE CJIEACTBUE JEUCTBUS «KPUBBIX
3epKaJl» BOCIIPUSATUS B TOM, UTO Ha OC-
HOBE 9TOI UCKaKEHHOM (HEMOJIHOM) KapTUHBI OKPYKalollei pealbHOCTH
pa3yMHbI€ CYLIECTBA HAUMHAIOT BMEILLIMBATBCS B 3TY pEAIbHOCTh, UBMEHSITh
€€, mpenaroarast IpOBECTU LEIbIN Psil «KOPPEKLUMI» 111 JOCTUKEHUS
MaKCUMaJIbHOTO CUMOMO03a ¢ OKpYKalolllei peaabHOCTbIO. B pesynbraTte
MOIOOHBIX «KOPPEKIIMI» BO3MOXHbBI 1 BO3HUKAIOT 9KOJIOTUYECKUE MPO-
0JIeMbI, YaCTO HECYIIME CEPbE3HbBIE YTPO3bI KaK «pa3yMHbBIM» CYLIECTBAM UX
CO3/aBIINX, TaK U XKM3HU B 1ieJIoM. HacTo nmogoOHbIe AEUCTBUS TTPUBOIST
K ru0eny MiaHeT, a MOpoi 1 MIaHeTapHbIX cucteM. [1o3ToMy MHOroMep-
HOCTb BO3MOXHBIX peaKIiii Ha UH(GOPMALIMOHHOE BO3AECUCTBUE CBOAUT
K MUHUMYMY BO3MOXHOCTb OILIMOOK M TTO3BOJISIET CO3/1aBaTh 3TUM pacaM
KapTUHBI MUPO3aHKsI OYEHDb OJIM3KKUE K PeaIbHbIM, 0€3 Yero MmoJIHOLICH-
HOE€ pa3BUTHE LIMBUJIM3ALUN TPOCTO HEBO3MOXHO.

NO 0 YES

Puc. 3 — nornueckunii pyHIaMEHT, UMEIOLIUI TTPSIMOJIUHEHYIO
CTPYKTYPY C BETBSIMU, YXOISIIUMU B OECKOHEYHOCTh, KOTOPBIII UMEIOT
HECKOJIBKO pa3yMHbIX pac. [1omoOHBbIi Jornyeckuii hyHIaMeHT, TIPeano-
JIaraloluii 66CKOHEYHOE YMCI0 BO3MOXHBIX PeaKIMii Ha OMHO MH(POP-
MAallMOHHOE BO3JEMCTBYE MO3BOJISIET CO3/1aTh MOJIHOLIEHHYIO KAPTUHY pe-
anbHOCTU. HEeOOBIYHOCTh MOTOOHOIO JOTMYECKOTO (pyHIaMEHTA B TOM,
YTO OCTAETCS HEMOHSTHBIM MPUHIIMI CEJIEKIIMU, U3 OECKOHEYHOT0 Yuciia
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Puc. 3

BO3MOXHBIX peaKlnii, OnpeacasioImx
U UTPAIOIIMX KIIOUYEBYIO POJIb IS MO-
CTPOEHUSI KapTUHBI MUpo3aaHus. Tak
KaK OJTHOBPEMEHHOE MCII0JIb30BaHUE
MPOTUBOIIOJIOXHBIX PEAKIIM HA OAHO
U TO Xe MH(OpMALIMOHHOE BO3IEIICTBIE
JIJTSI TOCTPOEHMS KapTUHBI MUPO3AaHUST
MPUBEAET K aHHYJIMPOBAHUIO CAMOM TTO-
MBITKU CO3IaHUS MOAOOHON KapTHUHBI.
JpyrumMu cioBamMu, Npu NPUMEHEHUU
MOA0OHOTO JOTUYECKOTO (pyHIaAMEHTa
JIOJIKEH MCITOJIb30BAThCsl KAKOW-TO TpU-
HLIMIO NOCTPOEHUS, HEBEAOMBI IPYTrUM
JIOTUYECKUM (DyHIaMEHTaM.

Puc.4 — npupoaHsblii Jornyeckuit GyHIaMeHT, KOTOPBIA YeT0BEK
UMeeT MpU CBOEM poxxaeHUU. HeoOpaboTaHHBIM Jornueckuii yHIaMeHT

Puc. 4

Jh

Al
VVNOV 0 ES

yeJ0BeKa MMeeT JBa BCILJIECKa — CIpa-
Ba U CJieBa OT HYJsSl U HECKOJbKO MeJ-
KUX. DTOT (paKT ele pa3 MoKa3bIBaeT,
YTO Yy UeJioBeKa He ObLJIO U HET HUKAKUX
OPEISITCTBUI O MOCTPOMKU CBOE-
ro JOoruyeckoro ¢pyHgaMeHTa Mo cxeme
HEeTIPePLIBHOM JIOTUKU, OOIIETIPUHSTOMN
Bo BceneHnHoit. Mexny TeM, pa3yM 4de-
JIOBEKa C cCaMOro Hayaja pa3BHUBaeTCs
B KOpHE OIIKOO0YHO, OPUEHTUPYSCh TOb-
KO Ha MOIIIHbIE BCIJIECKM CIIpaBa U Cje-
Ba. DTU BCIUIECKU CJIEBA U CIIpaBa OT HY-
JISI €CTh HU UTO MHOE, KaK «JIa» U «HET»,
0e3 yero B MPUHLIUIE YEJTOBEK HE MO-
XKET MPeACTaBUTh JI000€ SIBJICHUE, XOTS

1 3TOMY MCIIACT JIMIIDb CHUJIa ITIPUBBIYKU. Henenoe paCcICIJICHUC JIOTNYC-
CKOI'o (I)YH)IaMeHTa Ha MOHSITUS «da» U «HET» SIBJISIETCS CaMbIM OOJIbILIM
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MPEISTCTBMEM Ha ITyTH MTO3HAHMS YEJIOBEKOM OBITHS, KOTOPOE Ha CETOIHS
HaXOIUTCS B BEChMa 3a4aTOYHOM COCTOSTHUU. BIUTHIBas ¢ poXXIeHUSI MO~
JMIOOHOE JTOTUYeCKOe BOCIPUSITUE PeaIbHOCTH, YEJIOBEK JJOTUUECKU OCIeI-
JIsieT cebdst, mpuueéM n100poBoOIbHO. CTaB «JIOTMUECKU CIEHbIM» YeJIOBEK
oOpekaeT cebst Ha 0eIHOCTh BOCIIPUSITUSI PealbHOCTU U HEBO3MOXXHOCTh
CO3IaHUS XKU3HECITIOCOOHOM KapTUHBI MUPO3JaHUS.

Puc. 5 — TeopeTnueckast pazpaboTKa JOTMUECKOro (pyHaaMeHTa,
npruMmeHsiemast YenoBeuecTBOM, OCHOBaHHas Ha IBOUYHOM Joruke. Teo-
pETUYECKHUE JIOTUYECKUE CUCTEMBI CTaIU
Puc. 5 onepupoBaTh padUHUPOBAHHBIMU T10-
HATUAMUA «Aa» — «HET», UCKJIIOYas Apy-
TrMe BapUaHThl JOTUUECKUX pEIIeHUIA.
3k ITnowmanb purypsl, ONUCHIBAIOLIECH JIO-
TMYecKuii pyHIaMEeHT, BMECTO KaKOK-TO
KOHEUHOI BEJIMYMHBI, CTAHOBUTCSI pPaB-
HoIi Hym10. TakuM 0O6pa3oM 3a OCHOBY
JIOTMYECKOro (pyHAaMEeHTa 4eJI0BEKOM
MPUHUMAETCS OIHA U3 CaMbIX ITIPUMUTUB-
NO 0 YES HBIX (PYHKIMI, UMEIOIIasi BCEro-HaBCe-
ro, ABa 3HaueHus1. A Belb, 00llee pe3to-
M€ TaKOBO, YTO, YeM OOJIbIIYIO TLIOIIAAb
OIMUChIBAET (pUTypa JOTMYECKOTO hyHIa-
MEHTa, TEM COBepIlIeHHee 00pa3 MbIIILIE-
Hus. B pe3ynbraTe akTUBHOE «BHEIPEHME» B OOMXOA IBOMYHOM JIOTUKH,
HACTOJIbKO 00€IHSIET BO3MOXHOCTD YeJIOBEKa JJIs1 MO3HAHUSI MUPO3/1a-
HUSI, YTO OH CTAHOBUTCS YOEXKAEHHBIM CTOPOHHMKOM JAHHOTO IOaX0Aa
U1 HE B COCTOSIHUM BUAETH ero NpuMUTUBHOCTU. [lonydaeTcst 3a6aBHast cu-
Tyalus KOraa cjaenoi yoexxaaeT 3pss4ero B HeBO3MOXHOCTH CYIIIECTBOBA-
HUS KPACOK OKpYXKalollleil pealbHOCTU U «3pSTUrit» T0OPOBOIBLHO 3aKPhI-
BaeT CBOM Iia3a, YTOOBI €r0 BOCIPUITUE COOTBETCTBOBAIO BOCIIPUSITUIO
CJIenoro.
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0) Craauu 00pa3oBaHus MJIAHETbI

Puc. 6 — vuckpuBiieHME MPOCTPAHCTBA, B KOTOPOM BO3HUKAIOT yC-
JIOBUS U151 cusiHUSE (popM MaTepuii B BeliecTBo. [1pu B3pbiBe cynepHOBOI
MPOMCXOIUT AeopMaLns TPOCTPAHCTBA.
IIpocTpaHCTBO — HEOMHOPOAHO, a 3TO
O3HAYaeT, YTO €ro CBOMCTBA U KayeCcTBa
MEHSIOTCS U HE OJMHAKOBBI B Pa3HbIX
obynacTsax npocTpaHcTBa. EcTecTBEHHO,
YTO CBOIMCTBA M KayeCTBa NMPOCTPAHCTBA
U3MEHSIOTCS HETIPEPBIBHO, XOTS MOTYT
CYIIIECTBOBATh AaHOMAJIUU, TI€ OHU MOTYT
U3MEHSTHCS CKAYKOOOpa3HO, XOTS ITOUYTHU
BCEIIa CyIIECTBYIOT MPUYMHBI 3TOTO0. [1ep-
BUYHBIE MAaTEPUU UMEIOT CBOM KayeCTBa
u cBoiictBa. KauecTBa u cBoiicTBa 1ep-
BUYHBIX MAaTEPUi UMEIOT CBOM OTPAHUYEC-
Hue. Kaxnas KOHKpeTHast BeJIM4rMHa — KO-
HEYHa, TaK Xe, KaK KOHEYHasi BeJIMYMHa
nMeeT cBoto popmy. [loaTomMy, mist TOro, YToObI MMPOU3OILIO B3aUMOIETi-
CTBME KOHEUYHOM BEJIMYMHBI (IIEPBUUYHOI MaTepUM ), C KOHKPETHBIMU CBOM-
CTBaMU U KaueCTBaMU 1 OECKOHEUYHOI BeJIMUMHBI (IIPOCTPAHCTBA) C HEIIpe-
PBIBHO U3MEHSIOIIMMUCS CBOMCTBAMU Y KAYECTBAMU, HEOOXOIMMO, YTOOBI
JAHHAas MaTepus MOIaJIa B 30HY 3TOr0 MPOCTPAHCTBA, UMEIOIIYIO aIeKBaT-
Hbl€ CBOICTBA M KayecTBa. A 3TO MOXET IMPOU30MTU TOJbKO B OTpaHUYEH-
HOM 00BbEMe 3TOro mpocTpaHcTBa. [103TOMY, KOrna npu B3pbIBe CYIIEpHOBOM
MPOMCXOAUT AeopMaliusi IPOCTPAHCTBA, ITPOMCXOIUT U UBMEHEHKE B 30HAX
nedopmaliy KauecTB M CBOMCTB 3TOT0 MpOCTpaHCcTBa. B pesynbraTe B 9THX
30HaX NEPBUYHbBIE MATEPUHU MPOSIBIISIIOT CEOS TIO-HOBOMY.

Puc. 6

Puc. 6a — ciussHue ¢popm marepuii A 1 B B 30He UCKpUBJIEHUS
MPOCTPAHCTBA, ¥ 0Opa3oBaHue BellecTBa Tha AB. DTo BeliecTBO Kave-
CTBEHHO OTJIMYaeTcs OT (DOpM MaTepuii, ero o0pasyrolinx, BOSHUKAET HO-
BOE KaYeCTBO M3 cTapbix KauecTB. [Ipuuém, cinmstHue MaTepuii TpOUCXOIUT
B OrpaHMYEHHOM O0BEME, IIIe TTapaMeTphbl hopM Matepuii A u B — toxne-
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CcTBeHHbI. TOXIeCTBEHHOCTh MapaMeTPOB
Puc.6a | TIEPBUYHBIX MaTepHUil 0OYCIOBIEHA TEM,
YTO OHU MOIAJal0T B 30HY AehopMaliun
MPOCTPAHCTBA, BOZHUKIIIYIO MIPU B3pPbIBE
cynepHoBoii. B aToii o6yacTu mpoctpaH-
CTBa M3MEHSIOTCSI CBOICTBA U Ka4yecTBa,
B pe3yJibTaTe yero rnepBUYHbIC MaTEPUH,
MMeEIoIMe CBOM KayecTBa M CBOWCTBa,
HauuHAaIOT B3aUMOJEHCTBOBATh MEXIY
co0o0Ii, Tae X CBOMCTBA U KayeCcTBa TOX-
NIeCTBEHHBI IpyT Apyry. MmeHHo 61arona-
psI TOXXAECTBEHHOCTU CBOMCTB U Ka4eCTB
00JIacTU MPOCTPAHCTBA U MEPBUYHBIX
MaTepuii, BO3HMKAIOT HEOOXOAUMBbIE YC-
JIOBUSI J1S1 CIUSIHUSI CBOOOIHBIX IIEPBUY-
HBIX MaTepuii U1 0O0pa3oBaHuUs TMOPUIHOI (POPMBI C HOBBIMU CBOMCTBAMU
u kKayectBamu. [Ipruyém, BO3HUKIIASL B pe3yabraTe CUHTe3a rMOpuaHast
(bopMa cama BIMSIET Ha TIPOCTPAHCTBO, B KOTOpOM HaxoauTcs. I1pouecc
CHHTEe3a MPOJI0JKAETCS 10 TeX IMOop, MoKa HE BOBHUKHET KaueCTBEHHbIM
OaaHC MeXIy 00BbEMOM MPOCTPAHCTBA U TMOpUIHOMN popmoii. KayecTBo
NepexoauT B KOJIMYECTBO, M KOJIMYECTBO MEPEXOIUT B KAYECTBO.

Puc.7 — cnussnue ¢popm matepuii A, B, C B 30He UCKpUBJIEHUS
MpOoCTpaHCTBa, U oopa3zoBaHue BeulecTa Tua ABC. Dto Bemectso ABC
KauyeCTBEHHO OTJIMYAETCS KaK OT (pOpM ero oOpa3yrolux, Tak U OT Bellle-
ctBa Tumna AB. CiusiHre MpoucXoauT B MEHbILIEM O0OBEME, YEM MPU CIIU-
SSHUU ABYX (hopM mMaTepuil A u B, Tak Kak CBOMCTBA U KauyecTBa TPEX
MEPBUYHBIX (POPM MaTEpUid TOXKIECTBEHHbBI, COOTBETCTBEHHO, B MEHbILIEM
00BbEME BHYTPU 30HBI UICKPUBJIEHUS ITpocTpaHCcTBa. B 30He nedpopmarnu
MPOCTPAHCTBA CBOMCTBA M KAY€CTBA MEHSIOTCSI HEMTpepbIBHO. [IlepBUUHBIE
MaTepuu, KaueCTBEHHO COIIACOBBIBASICh B KOHKPETHOM 00BEME MPOCTPaH-
CTBa, CO3/1AaI0T TMOpPUIHbIE (POPMBI MATEPUM, KOTOPbIE BIUSIIOT HaA MPO-
CTPaHCTBO, U3MEHSISI €r0 CBOMCTBA M KAY€CTBA, YTO JeJIaeT BO3MOXHBIM HO-
BOE CJIMSTHUE MIEPBUYHBIX MAaTepUii B Ipyroit KomoumHauuu. Bo3Hukaer, Tak
Ha3bIBaeMasl, 00paTHasl CBs3b, KOIJla HOBOE Ka4eCTBO BJIMSIET HA KAYeCTBO,
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Puc. 7

€ro MopojuBIIIee, U3MEHSISI €T0 U co3/a-
Basl YCJIOBUS 1JIsI 3apOXKIACHMST HOBOTO Ka-
yecTtBa. EcTecTBEHHO, BCE 3TU MPOLIECCHI
MPOUCXOAIT OMHOBPEMEHHO, HO B PE3YJlb-
Tare 0Opa3yrTcsd OrpaHUYEHHOTIO 00bEMa
30HbI IPOCTPAHCTBA C TOXIECTBEHHBIMU
KayecTBaMM. B cuity Toro, 4to camBaroTcs
MEXIy CO00Ii MepBUUYHbIE MaTepUH, KO-
TOpbI€ MPEACTABISIIOT CO00Ii KOHEUHbBIE
BEJIMYMHBI IO CBOMM CBOICTBAM U Kaye-
CTBaM, B pe3yJibTaTe CUHTE3a MEPBUYHBIX
MaTepuii, BOSHUKAIOT TUOpUIHBIE (Op-
Mbl, KBAHTOBAHHBIE 10 9TUM CBOCTBaAM
1 KauecTBaM.

Puc. 8 — cniussaue popMm marepuii A, B, C, D B 30He UCKpUBJIEHUS
MpOCTpaHCTBa, U oOpa3oBaHue BellecTBa Tuna ABCD. DTo BeliecTBo 3a-

Puc. 8

HUMaeT 00bEM MEHBINI, YEM BEIIECTBO
tuna ABC notomy, 4To CBOICTBa 1 Ka-
yecTBa YEThIpEX (hOpPM MaTepUil TOX-
JNeCTBEHHbI B MEHbIIIEM 00bEME BHYTPU
30HBI UCKPUBJIEHUS IIPOCTPAHCTBA, YeM
NP CIUSTHUU TPEX (popM MaTepuii. [1b-
punHasg popma ABCD nipocTpaHCTBEHHO
pacnoJsiaraeTcsl BHyTpu TMOPUIHOM (hop-
Mbl ABC.
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Puc. 9 — cniusinue popm marepuii A, B, C, D, E B 30He UCKpUBIeHUS
MpOCTpPaHCTBa, U oOpa3zoBaHue BeulecTBa Tuna ABCDE. D1o BeliecTBo

Puc. 9

3aHMMaeT 00bEM MEHBIINI, YeM Bellle-
ctBo Tuna ABCD moromy, 4Tto cBOiCTBa
U KadecTBa ISATU GopM MaTepuid TOX-
JIECTBEHHbI B MEHbIIIEM 00bEME BHYTPU
30HBI UICKPUBJIEHUS MTPOCTPAHCTBA, YeM
MPU CIAUSHUM YETBIPEX (pOpM MaTepuii.
T'u6punnas popma ABCDE npoctpan-
CTBEHHO pacIioJjiaraeTcsi BHyTpY TMOpUI-
Hoii popmbl ABCD.

Puc. 10 — ciussaue popMm matepuii A, B, C, D, E, F B 30He ucKpuB-
JIeHUs TIpOCTpaHCTBa, U oopa3zoBaHue Beuectsa Tuna ABCDEF. 9t1o Be-

Puc. 10

LLIECTBO 3aHMMAET 00bEM MEHBIINIA, YeM
BemectBo Tuna ABCDE mortomy, 4To
CBOICTBA M Ka4yecTBa 1IeCTU (popM marte-
pUii TOXIECTBEHHBI B MEHbILIEM O0bEME
BHYTPUY 30HbI UCKPUBJIEHUS MPOCTPaH-
CTBa, YEM IIpU CIUSHUM AT HOPM Ma-
tepuii. [mopunHas popma ABCDEF npo-
CTPAHCTBEHHO pacroJjiaraeTcsi BHyTpU
rudpuaHoit popmbr ABCDE.
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Puc. 11 — ciusgnue cemu popm matepuii A, B, C, D, F, E, G B 30He
WCKPUBJIEHUS IIPOCTPAHCTBA, U obpa3oBaHue BeulecTBa Tuna ABCDEFG.

Puc. 11

DTO BEUECTBO 3aHUMAET OOBEM MEHb-
muit, yem BemectBo Tuna ABCDEF no-
TOMY, YTO CBOMCTBA M KayeCcTBa LIECTU
¢ opM MaTepuii MOTYT ObITh TOXIECTBEH-
HbI B MEHbIIIEM 00BbEME BHYTPU 30HBI UC-
KPUBJIEHWS TPOCTPAHCTBA, YeM MPU CIIN-
SIHUAM 1ecTu popM MaTepuii. [MbpumHas
¢opma ABCDEFG nipocTpaHCTBEHHO
pacnoJsiaraeTcsl BHyTpu TMOPUIHOM (hop-
Mol ABCDEF.

Puc. 12 — nnaHeTra 3eMiisl, BOSHUMKIIIAsI B 30HE UCKPUBJIEHUS MPO-
CTpPaHCTBA B pe3yJibTaTe MOCAeN0BaTeIbHOIO CIUSIHUSI CeMU (POpPM MaTe-

Puc. 12

pMii U mpencTasisionias coooil 1ecTh
MaTepualbHbIX c(pep pa3HOro Kojauue-
CTBEHHOIO M Ka4eCTBEHHOTO COCTaBa,
OIIHA BHYTPU JIpyroit. DTu cepbl BMecTe
MPEICTABISIOT OAHY CUCTEMY — IIJIaHETY
3emJis1 U He MOTYT CYLLIECTBOBATh APYT 0e3
npyra. [ToatoMy, Korma paccMaTpuBalOTCs
MPOLECChl, TPOUCXOAIIME HA (PU3NIEC-
KOM YpPOBHE, HEOOXOIMMO ITOMHUTb, YTO
3TO — TOJILKO BUAMMAs BEpXYyIlIKa aiicoep-
ra, KOTOpBIM sIBJIsIeTcs Ti1aHeTa. BHyTpeH-
Hsad cepa, 00pa3oBaHHas ceMblo hopMamMu
matepuii ectb @PU3NYECKU IIJIOTHAS
IIJTAHETA 3EMJIS, BeiiecTBO KOTOpOIit
MMeEET YeThipe arperaTHoIX COCTOSHUS —
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TBép,HOB, 2KMJIKOe, 1‘33006])331'108 U I1a3MeHHoe. Pa3Hbie arperaTHbi€ COCTO-
AHWA BOSGHUKAIOT, KaK pe3yJibTaT KoJiebaHus MCEPHOCTU MCHBIIIC, YEM AA.

1. ®usnuecku wioTHas cdepa. 4. INepBag MeHTanbHasa chepa.
2. DdupHas chepa. 5. Bropast meHTanbHas cdepa.
3. AcTpanbHas cdepa. 6. TpeTbst MeHTaIbHAs cepa.

Puc. 12a — cTpyKTypHBIii U KaueCTBEHHBII cocTaB chep 3eMIIn.
Ha sT0i1 cxemMe HarasiAHO BUAHO, YTO €CTh OOIIEro U YeM OTIUYAIOTCS
JIPYT OT Ipyra MatepuajibHbie chepbl 3eman. O01Me 3J1eMeHThI co3/1a-
0T YCJI0BUS 1711 B3AUMOIEUCTBUS MEXITY
Puc. 12a chepamu 3eMii; CTENEHb 3TOr0 B3auMO-
NEeNCTBUS OTpaXkaroT KO3(OUIIMEHTHI o
o, — KO3 HUIMEHT B3aUMOIEHCTBUS
MexXny (pU3nYecKu MJIOTHOM 1 3(pUPHOI
T chepamu;

o2 — KOO PUUMEHT B3aUMOACUCTBUS
D MeXny (PM3n4YecKu TUIOTHOM U acTpasib-
B Holi chepamu;

o3 — KOO PUUMEHT B3aUMOACUCTBUS
MexXay (pu3nuecKu MIOTHOM U MepBOM
MEHTaJIbHOU c(pepamMu;

0y — KOOPPULUMEHT B3aUMOACUCTBUS
MeX1y (PU3NUECKU TIOTHOM M BTOPO
MEHTaJIbHOU c(pepaMu;

s — KOO(DUILIMEHT B3aUMOAEUCTBUS MEXIY (DU3UUECKU MIOTHOM
U TPETbe MEHTAIbHOI chepamu;

0 — KO3 DUIIMEHT B3aMMOAEUCTBUS MEXTY (DU3UIECKU TIJTIOTHOM
cepoil 1 YeTBEPTOII MEHTAJIbHOI MIOCKOCTBIO, KOTOpasl SIBJISIETCSI 30HOI
HEHUCKPUBJIEHHOTO MTPOCTPAHCTBA, B KOTOPOU (pOpMbI MaTepuii HE CJIMBa-
FOTCSI 1 He 00pa3yloT HOBOro KauecTBa. B HEMCKpUBIEHHOM MPOCTPAHCTBE
(bopMbI MaTepuii MPOHMU3BIBAIOT APYT Apyra MpakKTUUECKU HEe OKa3bIBasl Ieii-
CTBMSI, OHU HE «CBSI3aHbI» MEXIy COOOI 1 HE 0Opa3ylOT HOBOI'O BEIIECTBA;

h — kauecTBeHHBIIi Oapbep MexX1y (PU3UUECKU TIJIOTHOMN U 3(pUPHOIA
cdepamu, KOTOPBI BOBHUKAET, KaK CJIEACTBUE Pa3Indus IO KAYeCTBEH-
HOMY Y KOJIMYECTBEHHOMY COCTaBy MaTepuii, X 00pas3yollux;
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i — KauyecTBEHHBbII Oapbep MeXay (PU3UYECKU TJIOTHOM U acTpalib-
HoIi chepamu;

J — KauyeCcTBEHHBIN Oapbep MexXay PU3NIeCKU TIOTHON U MEPBOM
MEHTaJIbHOM cepamu;

k — KauecTBeHHBI Oapbep MeXay (PU3NUECKU TNIOTHOM U BTOPOI
MEHTaJbHOM cepamu;

| — KauecTBeHHBII Oapbep MeXAy (PU3NUECKU TNIOTHOM U TPEThE
MEHTaJIbHOM cepamu;

M — KaYeCTBEHHBII 0apbep MexXay (pU3nuecKu MIOTHOU cdepoii
1 YETBEPTOI MEHTAILHOM MIOCKOCTHIO.

1. ®usuuecku roTHas cdepa. 4. IlepBag meHTanbHas chepa.
2. DdupHas chepa. 5. Bropast MeHTanbHas chepa.
3. AcTpanbHag cepa. 6. TpeTbs MeHTabHAs cepa.

7. YeTB€pTasi MEHTaIbHAs MJIOCKOCTh, MPEACTaBISIONIAas COOO0i
HEHUCKPUBJIEHHOE (Heae(OpMUPOBAHHOE) MPOCTPAHCTBO.

Puc. 12b — npu ciusiHUM B 30HEe UCKPUBJIEHUS TIPOCTPAHCTBA,
ceMb (popMm MaTepuii 00pas3yroT IIECTh BUAOB BEILIECTBA, KOTOPbIE OTIU-
YarTCs APYT OT Apyra KaYeCTBEHHbIM U KOJJMYECTBEHHBIM COCTABOM. DTU
BEIIECTBA CO3/1AI0T LIECTh MaTepUasb-
Puc. 12b | HBIX CEp, OJHA BHYTPU JPYroit, KOTo-
pbI€ BbI3BIBAIOT BTOPUYHOE BBIPOXKICHME
MPOCTpaHCTBA (UICKPUBJICHUE) U HEWTpa-
JIM3YIOT MMEPBUYHOE UCKPUBJICHUE TIPO-
CTPaHCTBA, B KOTOPOM MPOUCXOAUIIO CJIU-
ssHUE 3TUX ceMu popm Matepuid. [Tocie
3aBepLICHUS 00pa30BaHUS TUIAHETHI TTPO-
WCXOMUT pacnaj HEKOTOPO YacTU Be-
IIIECTBA, YTO BHOBb CO3MAET YCIOBUS JJISI
CUHTE3a BEIleCTBa U3 CBOOOMHBIX (hOopM
MaTepuii, BO3HUKAET KPyroobopoT Belle-
crBa. CrcTemMa HaXOAUTCS B COCTOSIHUM
YCTOMYMBOIO pAaBHOBECHUSI.
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1. ®usnuecku wioTHas cdepa. 4. INepBag meHTanbHasa chepa.
2. DdupHas chepa. 3. AcTpanbHas cdepa.
5. Bropast meHTanbHas cdepa. 6. TpeTbst MeHTaIbHAs cepa.

A, B,C,D, E, F, G— dopMbl MaTepuii.

B) CTpyKTypa MMKpPOKOCMOCA

Puc. 13 — nokazaHa yCTOIYMBOCTb aTOMOB XUMUUYECKUX 3JIEMEHTOB,
B 3aBUCMMOCTH OT Beca aTOMHOTO siipa. JIErkre aToMbl He3HAYUTEIbHO JIe-
(bopMUpPYIOT IPOCTPAHCTBO, B KOTOPOM
Puc. 13 OHU HAXOASTCS U TTIO3TOMY OHM HE HaXOJIST-
Cs1 10JITO€ BpeMsi B CBOOOIHOM COCTOSIHUU,
a 00pa3yloT Mexay co0oii coearuHeHus,
KOTOpBIe 00Jiee YCTOMUYMBBI K BHEITHUM
BozneiictBusiM. I1o Mepe pocTta aTOMHO-
ro Beca siiep, CTeleHb UX BO3IeiCTBUS
Ha MPOCTPAHCTBO YBEJIUUMBAETCS U JJIsI
00pa3oBaHUs COEAMHEHMIA U3 HUX, Tpe-
OyroTCs1 O0oJiee CUIbHbIE BHEIITHUE BO3/Ieii-
ctBUs1. cKpuBieHre MpoCTpaHCTBA SApPOM
d MpY yBEJIMYEHUU aTOMHOTI'O Beca I0CTUTAeT
HEKOTOPOit KpUTUYECKOI BEJIMUMHbI, KOTAa
JIOCTaTOYHO HE3HAYMTEIbHOIO BHEIIIHETO
BO3IEICTBUS, YTOOBI IIPOCTPAHCTBO U3ME-
HUJIO CBOE KaYeCTBEHHOE COCTOSIHME, U siipa pachaJuch Ha 0oJjiee IMpOCThIe,
ycroituuBble siapa. HaurHaeTcsl paaguoakTUBHBIN pacnal 2JieMeHTOB. Takum
00pa3oM, CylleCTByeT HEKOTOPBII Auara3oH aTOMHOTO Beca siAep, B peaeaax
KOTOPOTO 3IeMEHThI MAKCMMAJIbHO CTaOMJIbHBI. MaKCUMaIbHO CTaOMIbHbIE
BJIEMEHTHI UMEIOT aTOMHBIN Bec, ropsiaka 200 a.e. (AaTOMHbBIX €IUHULL). 30-
JIOTO, MMeEIolIIee aTOMHBII BeC paBHbIi 198 a.e., IBIsIeTCs cCaMbIM YCTOMYM-
BbIM 37ieMeHTOM. OHO MPaKTUYECKU HE BCTYIAeT B XUMUYECKUE PeaKIuU
C IPYTMMU 2JIeMEHTaMU. DJIeMEeHTbI, UMEIOILIME aTOMHbII BeC OOJIbIINIA, YeM
30JI0TO, CTAHOBSITCS BCE OoJiee 1 0oJjiee HEYCTOMUMBBIMU, 4 HAYMHAs C ypaHa,
paarMoaKTUBHBIMU. MOXKHO BBIAECIUTH TAKXKE 3JIEKTPOHHYIO YCTOMYMBOCTD,
KOTAa BHEITHKE 3JIEKTPOHHbIE 000I0YKHU 3aIOTHEHBI TTOJTHOCTHIO (MHEPTHHIE
rasbl), ¥ 3JIeMEHThI He 00pa3yioT COESAMHEHUIA C APYTUMU JIeMEHTaMU.
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1. O6aacTb 3HaUEHUIT aTOMHOTO Beca 2JIEMEHTOB, B Mpeeaax Ko-
TOPOI 37IeMEHTBI 00Pa3yIOT COENMHEHUS] MEXTY COOOIA.

2. O61acTh 3HAYEHUI aTOMHOTO Beca 3JIeMEHTOB, KOTOPbIE TJI0XO0
00pa3yloT COEANHEHUS C APYTUMU DJIEMEHTaMU.

3. I'paHu1a 3HaUYEHUIT AaTOMHOI'O Beca 3JIEMEHTOB, KOTOpPbIe Ha-
CTOJIbKO CUJIBHO 1e(hOPMUPYIOT MTPOCTPAHCTBO, YTO JOCTATOUHO HE3HA-
YUTEIbHBIX BHEIITHUX BO3IEMCTBUI, YTOOBI OHM Hauay pacragaThbes U 00-
pa3oBbIBaTh 00Jiee MPOCThIE AaTOMBI.

4. O6macTh 3HaYEHUIT aTOMHOTO Beca paaOaKTUBHBIX 3JIEMEHTOB.

5. Bcriiecku 25IeKTpOHHOM YCTOMYMBOCTU Y aTOMOB.

Puc. 14 — xaHanbl Mexy (U3NIECKUM U 3(PUPHBIM YPOBHSIMU, KO-
TOPBIE CO3/IaI0T HEOPTAHWYECKME MOJIEKYJIbl U aTOMBI. TakuM 00pa3oMm,

Puc. 14

KaXbliA aTOM CBOEI Maccoii B OOJIbIIEH
WJIA MEHBIIIEN CTETIEHV MPUOTKPLIBAET Ka-
YeCcTBeHHbI 0apbep Mexay Gpu3ndecKum
1 3(PMPHBIM YPOBHEM U CO3JAET MEK/Y HU-
MM KaHaj. MUHUMAaJIbHBIN KaHAT CO30AET
aTOM BOIOPOIA, MAKCUMAJIbHbIE KaHAJIbI
CO3MIAI0T TPAHCYPAHOBBIE 3JIEMEHTHL. Yepes
3TOT KaHAJl MaTepUsl YaCTUYHO HAUMHAET
repeTekarb Ha 3(UPHBIN YPOBEHD U CTa-
HOBUTCSI HECBSA3aHHOW C APYTMMU MaTe-
pusMu (Tpouecc, OOpaTHBIN CIUSTHUIO Ma-
TEpUI), MIO3TOMY aTOM, TTOCTEMEHHO TEPSIS
KOHKPETHYIO (h)OpMY MaT€prU CTAHOBUTCS
HEYCTOMYMBBIM U pacmnagaceTcs Ha Mpo-
CThIe, 00JIEE YCTOMUUBBIEC DJIEMEHTHI.

1. DhupHBIA ypOBEHbD ILIAHETHI.

2. KaHaJ, coznaBaeMblii BOTOPOIOM.

3. KaHa, coznaBaeMblii KUCJIOPOIOM.

4. KaHan, co3naBaeMblii aTOMOM MEHJIEIeBUyMa.
5. KaHnai, coznaBaeMbiii aTOMOM 30J10Ta.

6. Kanan, coznaBaemblii aTOMOM ypaHa.
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Puc. 15 — xaHanbl Mexay Gu3n4eCcKuM 1 3(PUPHBIM YPOBHSIIMU,
CO3/1aBa€Mble HEOPraHUYECKMMU U OpraHNYeCKUMU MoJieKyiaamu. Opra-

Puc. 15

HOBOC Ka4y€CTBO.

HUYECKME MOJIEKYJIbl KaK MPOCThIe, TaK
u 0oJiee CIOXHbIe, BOBHUKJIM B IEPBUY-
HOM OKeaHe, MocJie aTMOC(EpHBIX I/1eK-
TpUYECKUX pa3psaoB. B Bome, kpome
OpraHMYeCKMUX MOJIEKYJ, ObLIN 1 HEOP-
raHM4YecKue, KOTOpble XaOTUYECKU JIBU-
rainuch (OpoyHOBCKoOe nBMXeHue). Heop-
raHM4YeCcKKUe MOJIEKYJIbl U MpocTeiilime
OpraHUYeCcKre MOJIEKYJIbl UMEIOT O 3Ha-
YUTCJIBHO MGHBHJI/Iﬁ, 9YEM Ol1gHK U OL1PHK.
1, 2, 3. KaHanbl, co3npaBaeMbie HEOpraHu-
YECKUMU U MPOCTEHILIMMU OPTaHUYECKH -
MU MOJIEKYJIaMHu.

4. I'paHulIa, 32 KOTOPOIi KaHAJIbl OpraHU-
YeCKMX MOJIEKY/I HAaUMHAIOT IPUoopeTaTh

5. Kanan mexxay ypoBHsIMHU, co3aaBaeMblii Mosiekyiamu JIHK u PHK.
6. Kanan, coznaBaemblit SIpOM KJIETKU.

Puc. 16

Puc. 16 — xauecTBeHHOE OTIMYME KaHa-
JIOB, CO3aBaeMbIX HEOPTraHUYECKUMHU
W OpTaHUYECKUMU MoseKyaamu. Opra-
HMYECKUE MOJIEKYJIbI, B 0OCOOEHHOCTH
JHK n PHK, co3paroT Mexny ¢usu-
YeCKMUM U 3(UPHBIM YPOBHIMMU KaHal,
JMOCTATOYHBIN 1JII BOBHUKHOBEHUS YC-
JIOBUS CBOOOIHOTO TepeTeKaHus (hopM
MaTepuii Ha 3(pupHBbIA ypoBeHb. Opra-
HUYECKHE MOJIEKYJIbI C UX HOBBIMU Kaue-
CTBAMM HE SIBJISIIOTCS XKMBOM MaTepuei,
>KM3HBIO, 9TO — JIM1Ib HE00OXO0AUMbIE YCJI0-
BMS JIJ1s1 BOBHUKHOBEHMS KU3HU. O XK13-
HU MOKHO TOBOPUTH TOJILKO TOT/A, KOLIa
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COCNMHEHNE HECKOJbKUX OPraHMYeCKMX MOJIEKYJ MpuoodpeTaeT u Apy-
roe HOBOE KauyeCTBO — BO3MOXXHOCTb ITOBTOPEHUS, TyOJIMPOBaHNUS CBOEH
CTPYKTYPHI.

1. Kanan, coznaBaeMblit HEOpraHMYeCKUMU MOJIEKYJIaMu, TPU KO-
TOPOM MPAKTUYECKU HET MepeTeKaHusl MaTepuil ¢ pU3nIeCcKoro ypoBHs
Ha 3(DUPHBIA.

2. KaHan, co3naBaeMblii CIOXKHBIMUA OPTaHUYECKUMU MOJIEKYyJIa-
MU, TP KOTOPOM MaTepuHu ¢ (pU3MIECKOro ypOBHS MEPETEKAIOT Ha 3(pUp-
HbI 1 BO3HUKAET TOXIECTBEHHOCTb MaTEpUil HAa (PU3NUECKOM U 3(PUPHOM
YPOBHSIX.

Puc. 17 —monexkyna PHK Bupyca B pa3HbIx BHeIIHUX cpenax. [lep-
BOI1 XKMBOI CTPYKTYPOM SIBJITIOTCSI BUPYCHI, KOTOPbIE MPEACTABIISIIOT COOO0I
MPUMUTHUBHEHIIIYIO XUBYIO (POPMY, KOTO-
Puc.17 | Das HAXOOUTCS HA TPAHULIE MEXITY XUBOM
1 HEXUMBOU MaTtepueii. B BogHOM cpene
BUPYCHI BEYT ce0s1, KaK )KUBOE COEIUHE-
HUE, HO MPU 00€3BOXKMBAHUU BUPYC MTPO-
SIBJISIET Ce0s1, KaK HEXMBOE COENMHEHUE
U NpeAcTaBsieT co0oit KpucTtayui. B Ta-
KOM COCTOSIHUM BUPYC MOXET HaXOIUTh-
¢sl CKOJIb YromHo pojro. CHoBa monanas
B BOJHYIO Cpely, BUPYC M3 HEXUBOTO
KpUCTaJUIMKa IpeBpallaeTcs B IpuMmu-
TUBHENIINI XMUBOW OPTaHU3M.
1. B 06e3BOXEeHHOI4 cpefie BUPYC MTPOSIBIISI-
€T ce0s1, KaK HeXXMBOW; KaHaJl MeXy (pu-
3WYECKMM U 3(UPHBIM YPOBHSIMU 3aKPHIT.

2. [lomanag B Bony, Mmosiekysia PHK Bupyca Ha cBOOOIHBIE 3J1eK-
TpOHHBIE CcBsA3U TpucoenuHset rpynibl OH u H, 1 3To npuBOaUT K TOMY,
YTO UCKPUBJIEHUE MPOCTPAHCTBA CTAHOBUTCS TIOCTAaTOYHBIM JIJISI pacriaaa
MPOCTBIX MOJIEKYJT Ha (POPMBI MaTepUii, UX 0Opa3yolIre U IepeTeKaHUs
3TUX MaTepUii Ha d(PUPHBII YPOBEHb.
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r) J/leneHnue KJIeTKH

Puc. 18 — nepBas ¢aza neneHus kietku. Korga KoHIIEHTpaLus op-
TraHMYECKHUX BEIIECTB, BOSHUKIIIMX B KJIETKE B pe3y/ibraTe (DOTOCMHTE3a WIN

Puc. 18

Puc. 19

MHOITIOLIEHHBIX KJIETKOM 13 BHEIIIHEN Cpe-
JIbl, CTAHOBUTCSI KPUTUYECKOI, OHA TePSIET
CBOIO YCTOMYMBOCTh M HAUMHAETCS MTPO-
uecc aeneHus. LieHTproau KiaeTku pac-
XOISITCS TI0 TPOTUBOMOJIOKHBIM IOJTIOCAM
KJIETKM U CTAHOBSITCS LIEHTPaMU, BOKPYT
KOTOPBIX U TIPOUCXOAUT MPOLIECC ACTICHUSI.
1. ®dusnyecku IUIOTHAS KJIETKA.

2. DdupHOE TeI0 KIETKU.

3. KnerouHoe siapo.

4. KjieTouHble LIECHTPUOJIN.

5. Kanajt, mo KorTopomy MaTepuu LIUPKY-
JIMPYIOT MeXIY (PU3NIECKUM U 3(PUPHBIM
YPOBHSIMU KJICTKH.

6. Anmapar l'oabmxu.

7. MUTOXOHOPUU.

8. DHunomazMaTnyeckas ceThb.

9. XpoMOCOMBI sifpa.

Puc. 19 — 6e1KoBble HUTU MOATATUBAIOT
K LIEHTPHUOJISIM XPOMOCOMBI U3 CTaApPOTro
saapa KJIEeTKU, Y 3TO SBJISIETCS HavYaJOM
(opMupoBaHUs IBYX HOBBIX KJIETOK.
Buauvajie HOBBIC s1Ipa comepKaT I10JIO-
BUHHbII HA00OP HEOOXOIUMBIX XPOMOCOM,
IMO3TOMY JIBa KaHajla UMU CO3JaBaeMBbIX
MPaKTUIECKN SKBUBAJICHTHBI KaHAJTY ST -
pa 1o Havasia JeyieHust. MepHOCTb MUKPO-
KOCMOCA KJIETKM MOYTU HE U3MEHSIETCS,
U COXpaHseTcsT OaJlaHC TTOTOKOB MEXIY
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puznyecKuM 1 3(PUPHBIM YPOBHIMHM KJIETKH. YPOBHU COOOIIAIOIINXCS CO-
Cyl0B — onMHAKOBBI. [T0 KaxkIoMy M3 3TUX KaHAJIOB, TIEPBUYHbIE MaTepUH,
BBICBOOOIMBILIMECS MIPU PaCILEIJICHUM OPraHUYeCKUX MOJIEKYJ B KJIETKe,
HAuMHAIOT NepeTeKaTh Ha 3(PMPHBII YPOBEHb.

1. ®usnuecku MI0THAS KJIETKa.

2. DdupHOE TENO KIETKU.

3. KieTouHsble siapa.
4. llenTpuonmu.

5. SlnepHble KaHaJIbI.
7. MUTOXOHIPUU.

8. DHpomnna3MaTuyeckas CeTh.

9. XpoMOCOMBI s1pa.

Puc. 20 — Kaxaad XpoMoCoOMa B TaKUX dApaX, U3 HAKOIIJICHHbIX
B KIICTKC OPIraHNYCCKUX BCIICCTB HAYMHACT BOCCO3aBaTb CBOCTO 3€PKaJlb-

Puc. 20

HOTO JIBOITHUKA, YTO SIBJISICTCS] €CTECTBEH -
HbIM CTpEMJIEHUEM JI000Ii CUCTEMBI K CO-
CTOSTHUIO MAKCUMAaJIbHOM YCTOMYMBOCTH.
ITpu 3aBepiieHMU 3TOro Mpoliecca BHYT-
PU OHOI KJIETKU 00pa3yloTcs ABa siapa,
KaxXJ10€ U3 KOTOPBIX UMeEeT KaHaJ, 1o KO-
TOPBIM MaTepusI TiepeTeKaeT Ha 3(PUPHBIi
YPOBEHb.

1. ®usuyecku MIOTHAs KJIeTKa.

2. DdupHOE TeNOo KIETKU.

3. fdnpa xneTku.

5. KaHasbl siaep KJIeTKH.

7. MUTOXOHAPUM.

8. DHpomnna3MaTuyeckasi CeTh.

9. XpoMOCOMBI sizpa.
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Puc. 21 — npu pacnane ¢Gpu3nIecKy TIOTHOM KJIeTKU (OPMUPYET-
csl BTopoe 3¢upHoe Teso KiaeTku. [Ipuuém, KoHueHTpauus marepuu G

Puc. 21

B 9(PUPHBIX TeJaxX KJIETKM B HECKOJIbKO
pa3 MnpeBbIlIaeT 0aJJaHCHOE COOTHOIIIE-
HUe 1J1s1 3(UPHOTO YPOBHSI.

1. ®usnyeckuii ypoBeHb.

2. DdupHbIe Tea KIETOK.

3. KnerouHsle sipa.

5. Kanansl siaep.

Puc.21a — nocne 3aBepieHus pacnana pU3NIECKU MJIOTHOM KJIeT-
Ku u30bITouHasg mMatepus G ¢ 3(pupHOro ypoBHS HaUMHAET MepeTeKaTh

Puc. 21a

Ha GU3NYECKUIA.

1. ®usnyeckuii ypoBeHb.

2. DdupHbIe Tea KIETOK.

3. Anapa a3¢upHBIX TET KJIETOK.
5. Kanansl siaep.
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Puc.22 — u3 matepuu G Ha (pU3MUECKOM YpOBHE (DOPMUPYIOTCS ABA
3(UPHBIX TeIa KJIETKU, KOTOPbIE SIBJISIIOTCS MaTPpULIAMU JJIsSI CUHTE3a IBYX

Puc. 22

HOBBIX (PM3UYECKUX KIIETOK.
1. ®usuueckuii ypoBeHb.

2. DdupHbIE Tea KIETOK.

3. Anpa aupHBIX TET KJIETOK.
4. llenTpuonmu.

5. Kanansl siaep.

6. Anmapar l'onbmxu.

7. MUTOXOHAPUM.

8. DHpomnna3MaTuyeckas CeTh.

Puc. 23 — no aByM 3(UpHBIM MaTpullaM CUHTE3UPYeTCs IBE HO-
Bbl€ (DM3NYECKU TIJIOTHBIE KJIETKM, KOTOPHIE SIBJISTIOTCS TOUHBIMU KOMTUSIMU

Puc. 23

KJIETKU A0 ACTCHMUSI.
1. ®usnueckuii ypoBeHb.
2. DdupHbIe Tea KIETOK.
3. fdnpa 3pupHBIX Tea KJIETOK.
4. llenTpuonmu.
5. Kanausl siep.
6. Anmapar l'onbmxu.
7. MUTOXOHAPUM.
8. DHpomnna3MaTuyeckas CeTh.
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Puc.24 — JABM2KCHUEC ITOBEPXHOCTHBIX BOJA OKE€aHa ITPpUBOIMNJIO K TOMY,
YTO 4acCTb (bHTOHJIaHKTOHa I1oImagajia Ha 171y 6I/IHy, Kyaa COJTHCYHBIN CBET WU

Puc. 24

He TOCTaBaJl COBCEM, MJIU ero ObLIO Helo-
CTaTOYHO IS 00eCTIeUeHUS XKU3HEIES T b~
HOCTHU 3THX OTHOKJIETOYHBIX PACTCHMIA.
OHU He MOIVIM CaMM JIBUTAThCS Y 3aBUCETN
OT BOJIY BOJTH. Bosibiast yacTh (puroriaHk-
TOHa, TTOMNABIIETO B TAKME YCJIOBYS, THOJIA,
o0pasys IMpy CBOEM pacrmaje Maccy opra-
HMYeCcKuX BeliecTB. Ho HEKOTOphIe 13 HUX,
KOTOPbIE CMOIVIM IIPUCIIOCOOMTHCS, CTATIN
HE CUHTE3MPOBaTh, a MONIONIATh yKe MMe-
IOLLIECS B OKPYKAIOIIe MX MOPCKOI BOzIe
OpraHMYeCKHe COCAMHEHUS, BO3HUKIIINE
IpY THOEIN APYTUX UM TTOTOOHBIX Opra-
H13MOB. Korna ke 3T opraHn3MBbI mora-
JIaJIM Ha CBET, OHM BHOBb HAUMHAJIA CAMM

CHUHTE3MPOBATb OPTaHNYCCKOC BCLICCTBO. Takue OpraHM3Mbl COXpaHUJINCDH
U 10 Hamwmx gHei. Hanbonee n3BeCTHBIM peaACTaBUTCIIEM OTUX OOHOKJIC-
TOYHbIX OPraHM3MoOB C JBOMHBIMY CBOMCTBAMMU SIBJISICTCSI DBIIIEHA 3eIEHa.

Puc. 25

Puc. 25 — xaxnblif OMHOKJIETOYHBIN Op-
raHu3M ObLJI 3aBUCUM OT CJlydyaliHOCTei
B IOBEIEHNM OKpYyKatolieit cpenpl. [Tpu-
cnocabJIMBasiCh K HEM, OMHOKJIETOUHbIE
OpraHu3Mbl Ipruodpenn B 60pb0e 3a Bbl-
>)KMBaHUE HOBbIE KaueCTBa — OTPOCTKU
KJIETOYHOI MeMOpaHbl — YCUKU, KOTOPbIE
MO3BOJISIIA UM JIBUTaThCs B OTOH cperie.
B xakoii-To MOMEHT 3BOJIIOLIMU HECKOJIb-
KO OIHOKJIETOYHBIX PACTEHUI CILIEIUCH
MeXX1y cO00i CBOMMM YyCUKaMU, B TO Bpe-
M1 KaK CBOOOAHBIE YCUKU, CBOMMU TI€-
PUOANYECKUMU CUHXPOHHBIMU COKpa-
LIEHUSIMU TIPUBOIMIN B IBUXKEHUE BECh
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KoMoueK. HamrsimHeIM npencTaBuTeieM IMOA0OHBIX OPraHU3MOB SIBJISIETCS
BOJIbBOKC. CoeTMHEHNE OMHOKJIETOYHBIX OPTaHM3MOB MEXIy CO0O0I B KO-
JIOHUIO SIBWJIOCH OJHUM M3 IJTABHBIX OBOJIIOLIMOHHBIX TTprooOpeTeHuii. [To-
CTENEeHHO, HEYCTOMYMBBIE COSIMHEHMS] OMHOKIIETOYHBIX OPraHU3MOB IT0-
CPEICTBOM YCUKOB BUIOM3MEHMIIOCH B JKECTKYIO KOJIOHUIO OTHOKJIETOUHBIX
OpTaHU3MOB.

) DBOIOIMSA KJIETOK

B xone pa3BUTHSI MHOTOKJIETOUHBIX OPTaHU3MOB BO3HUKIIA AU(-
(¢epeHLIManMs KJIETOK U, KaK CJIEICTBUE, UBMEHUJIACh UX CTpYKTypa. 13-
MEHEHHBIE KJIETKU MpUoOpeIn HOBble KauecTBa. MIX cTereHb BAUSIHUS
Ha MPOCTPAHCTBO YBEINYMUIIACH, YTO MPUBEIO K BOBMOXHOCTU OTKPBITUS
CJIETYIOIIMX KaUeCTBEHHbIX 0apbhepOB.

Puc.26 — oTKpbITHE Ka4eCTBEHHOIO 0apbepa MexXay (U3NIeCKUM
U aCTpaJibHBbIM YPOBHSMU CO3AAET YCIOBUS 1Is1 GOPMUPOBAHUS aCTPaJlb-
Horo Tena kJeTku. Cucrtema pusuue-
Puc.26 | cKas KJeTkKa — 3(upHasi, 1e(opMUpyIOT
acTpaJibHbI ypoBeHb. [Ipuuém, nedop-
Mallisg MOJHOCTBIO MOBTOPSET Kaye-
CTBEHHYIO CTPYKTYpPY KJIETKU. B pe3ynb-
TaTe 3TOro MePBUYHBIEC MaTepUH, onaaas
M0 KaHajly Ha acTpaJibHbIi ypOBEHb, Ha-
YUHAIOT 3aIOJHAITh 3Ty AedopMalulo,
MOBTOPSIsT GOPMY KIETKH.
1. ®usnuecku MI0THAs KJIETKa.
2. DdupHOE TeNOo KIETKU.
3. AcTpajJibHOE TeJIO KJIETKU U3 OJHOM
¢dopmbl MaTepuu G
(HMXKHEeacTpaabHOE TEJIO).

Vi — 2BOJIIOLIMOHHAS] aKTUBHOCTD (DU3MUYECKU TIJIOTHOM KIIETKMU.
V. — 2BOJIIOLIMOHHAS] aKTUBHOCTD 3(DUPHOTO Tejla KJIETKMU.
V3 — 9BOJIIOLIMOHHAST aKTUBHOCTb aCTPaJIbHOTO TeJla KIETKM.
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Puc. 27 — actpanbHoe Te10 HauMHaeT (QOPMUPOBATHCS U3 TOM XKe
MaTepuHu, 4TO U 3(pUPHOE TeJIO KIAeTKU — U3 Mmatepun G. Bo3HuKaeT HIK-

Puc. 27

HeacTpaJbHOE TEJO KJIEeTKU. JlanbHeii-
1ee u3MeHeHue PYHKIUNA U CTPOECHUS
KJIETOK MPUBOJST K TOMY, UTO HUXKHE-
acTpajJbHOE TEJIO KJIETKU UCKPUBJISIET
MUKPOITPOCTPAHCTBO aCTPAJILHOTO TIJIaHA
Ha HeKoTopylo BeanuuHy AL'. Hachlie-
Hue nepBuYHbIMU Matepusimu G u F ipu-
BOIIMT K YBEJIMYEHUIO BIIMSIHUS CUCTEMBI
(pm3nmUyecKu IIOTHAs KJIETKa — 2(pupHOE
U acTpajbHOE TeJla Ha CBOM MUKPOKOC-
MOC, B P€3YJIbTaTe YETO BOBHUKAET TAKOE
BTOPUYHOE UCKPUBJIEHUE MPOCTPAHCTBA,
Mpu KOTOPOM MCY€3aeT BTOPOU Kaude-
CTBEHHBIN Moadapbep Mexay Gpuznde-
CKOI U acTpaJibHOM cpepaMu IIaHEThI

1 GOpPMUPYETCS MOJTHOE acTpaJbHOE TEJIO KISTKM.
1. ®dusnyecky TUIOTHAS KJIETKA.
2. DdupHOE TeI0 KIETKH.
3. [lonHOE acTpanabHOE TEIO KIETKH.
Vi — 3BoMIOLIMOHHAs aKTUBHOCTh (DM3UYECKU TIJIOTHOTO TeJIa.
V. — 3BOMIOLIMOHHAS aKTUBHOCTh 3(PUPHOTO TeJIa.
V3 — 3BOTIOLIMOHHASA CKOPOCTh aCTPAILHOTO TeJa.
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Puc. 28 — 3BOJIIOLIMOHHOE COCTOSIHUE KJIETKM, KOIJIa OHA UMEET
dus3muecku rmioTHoe, 3(pUpHOE, aCTpaJbHOE U TIEPBOE MEHTAJILHOE TeJa,

Puc. 28

B MOMEHT TapMOHUU MEXIY BCEMU DTU-
MU YPOBHSIMU. 310pOBasi MOJIoaast KJieT-
Ka TapMOHMYHA Ha BCEX CBOMX YPOBHSIX.
Jpyrumu cJioBaMu, CKOPOCTH SBOJTIOLIM -
OHHOTO pa3BUTUS (HU3NIECKOTO, 3PUp-
HOT0, aCTpaJJlbHOrO M MEHTAJILHOTO TeJl
KJIETKM TOXJIECTBEHHBI IPYT APYTY.

1. ®usuyecky MIOTHAs KJIeTKa.

2. DdupHOE TeNO KIETKU.

3. AcTpasbHOE TeJIO KJIETKH.

4. IlepBoe MeHTaIbHOE TEJIO KJIETKM.

V1 — 3BOJIIOLIMOHHAS aKTUBHOCTH (DU3U-
YeCKHU IUIOTHOTO TeJa.

V2 — 3BOJTIIOLIMOHHAS aKTUBHOCTb 3(Up-
HOTO TeJa.

V3 — aBOJIIOLIMOHHAS CKOPOCTb aCTpaJIbHOT'O TCJIA.
V4 — aBoOLIMOHHAS CKOPOCTD ITI€pBOIro MEHTAJILHOI'O TCJIA.

Puc.29 — (I)I/I3I/I‘-ICCK3H KJIETKA MOCTOSTHHO HAXOAUTC T10JT ACUCTBU -

Puc. 29

€M OKpyxaroleii cpenbl. B mpoiecce eé
KM3HEAESATEeJIbHOCTU YacTh 00pa3ylo-
LIMXCS SIIOB HE BBIBOIMUTCS 3a €€ mpeje-
JIbI, ¥ BCE 3TO BMECTE MPUBOAUT K TOMY,
4yTO (pr3nuUecKast KJIeTKa CTAHOBUTCS BCE
0oJsiee u 6osee MHEPLIMOHHOM, €€ CTPYK-
Typa 4aCcTMYHO paspyiuaercs. [1pu atom
YMEHbILIAETCsI UCKPUBJIEHUE MEPHOCTU
MUKPOKOCMOCA KJIETKHU, U MOCTEINEHHO
BTOPMYHOE BBIPOXICHNE MeXy (pr3rye-
CKMM U TIepBbIM MEHTAJIbHBIM IlJIAHAMU
KJIETKY HauMHaeT 1Mcue3aTh.

1. ®usnuecku MI0THAs KJIETKa.

2. DdupHOE TENO KIETKU.
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3. AcTpasibHOE TeJIO KJIETKMU.

4. [1epBoe MEHTAJILHOE TEJIO KJIETKM.

Vi — 9BOJIIOIIMOHHAS aKTUBHOCTD (DU3MUYECKU TIJIOTHOTO TEJIa.
V. — 3BOJIIOIIMOHHAS aKTUBHOCTh 3(PMPHOTO Tea.

V3 — 3BOJIIOIIMOHHAS CKOPOCTh aCTPAJILHOTO Teja.

V.4 — 3BOJIIOIIMOHHAS CKOPOCTh ITIEPBOTO MEHTAJIBHOTO TeJIa.

Puc. 30 — nanbHelilnee BO3aeiCTBUE BHEIIHENW Cpeabl Ha KIIET-
Ky U IefiCTBUE TOKCUYHBIX MPOAYKTOB COOCTBEHHOI XU3HEACATEIbHO-

Puc. 30

CTU KJIETKM MPUBOAUT K TTOCTEIIEHHOMY
YMEHbBIIEHUIO UCKPUBIEHUS MEPHOCTU
MUKpPOKOCMOCA KJIETK! U, KOTrJa 9Ta Be-
JIMYMHA CTaHOBUTCSI AL'", TIpeKpaniaeTcst
MepeTeKaHWue MaTepUuii Ha acTpajabHbII
IUIaH KJI€TKM, U OHA BHOBb TepsieT YacTh
CBOMX CBOMCTB M KauecTB. [1pu aTom pu-
3M4ecKasl KJIeTKa TepsieT 4aCTh BHYTPUK-
JIETOYHOU BO/IbI.

1. ®usnyecku MI0THAS KJIEeTKa.

2. DdupHOE TeI0 KIETKH.

3. AcTpaJibHOE TeJIO0 KJIETKU.

4. [TepBoe MEHTaIbHOE TEJIO KJIETKM.

Vi; V2; V3; V4 — 3BOJIIOLIMOHHBIE CKOPO-
CTHU, COOTBETCTBEHHO: (PU3UUECKOTO,

3(1)I/IpH0r0, ACTPpaJIbHOT'O U ITI€PBOIro MCHTAJIbHOI'O TCJI KIICTKH.

Puc.31 — MmoMeHT rubenu GuU3NMYECKU MIOTHOM KJIETKU, KOrma
npeKpamaeTcs UUPKYJISIus GopM MaTepuit Mexay 3(pUpHBIM U (pU3n-
YEeCKUM YPOBHSIMM KJIeTKU. Eciy Xe BAuWsiHME BHELIHEH M BHYTpEeHHEM
Cpenbl KJIEeTKU MPUBOAAT K MPEeKpPaILCHUIO LIUPKYISILIMU BEIIECTB Ha (PuU-
3MYE€CKOM YPOBHE KJIETKM, IPEKPAIIAETCI U HUPKYISLMS MAaTEPpUn MEXITY
(puznyeckum u 3(pUpHBIM YpOBHAMMU KieTKU. HacTtynaeTr ¢pusnueckas
CMepPTb KJIeTKU. TTocie ocTaHOBKHM MPOLIECCOB XXU3HEACATEIbHOCTU (DU3U-
YeCcKOI KJIETKU, HacTymnaeT ¢a3a pacnana. [1o mepe pacnaga pusndeckoit
KJIETKH, CJIOXKHbIE OPTaHUYECKME MOJIEKYJIbI, 00pa3yollue siApO KIETKH,
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Puc. 31

pacnanaroTcst Ha 6oJjiee MpoCThIE.

1. ®usuyecky MIOTHAs KJIeTKa.

2. DdupHOE TeNO KIETKU.

3. AcTpanbHOE TeJIO KJIETKH.

4. IlepBoe MeHTAJbHOE TEJIO KJIETKM.

Vi; V2; V3; V4 — 3BOIOLIMOHHBIE CKOPO-
CTH, COOTBETCTBEHHO: (PU3UUECKOTO,
3(UpHOrO, aCTPaJIbHOTO U NIEPBOIO MEH-
TaAJILHOTO TeJ KJIETKU.

Puc. 32 — navanbHas ¢aza pacnana ¢Gpu3nM4YeCcKu IIOTHOM KJIeT-
KU, Koraa opMbl MaTepuii IepecTaan HMPKYIMPOBaTh MEXKAY YPOBHSIMU
KJIeTKU. DbUPHOE, acTpalibHOE U NepBOE MEHTAJIbHOE TeJla KJIEeTKU TOo-

Puc. 32

cjie pacrnaga ¢puU3nNIYECKO KJIETKU Npo-
JIOJIKAIOT HEKOTOPOE BPEMSI COXPaHSTh
CBOIO LIEJIOCTHOCTb, M MO OOIIMM Kaude-
CTBaM MeKIy HUMU CYILLIECTBYET B3aMO-
JeiCTBYE U IUPKYISILIMS OOLICH I HUX
¢opmsbl Mmatepun G. TOJILKO aKTUBHOCTb
BCEX 3TUX ITPOLIECCOB B ThICIYM pa3 MEHb-
me. M ecam HeT BHEMIHUX (paKTOPOB,
NeJICTBYIOILIMX Ha 3TU YPOBHU CUCTEMa,
cocTosasi u3 3(pUPHOro, acCTpajabHOIO
U TIEPBOI0 MEHTAJILHOIO TeJ KJIETKN MO-
KET CYILIECTBOBATh JOBOJILHO JI0JITO.

1. ®usuyecky MIOTHAs KJIeTKa.

2. DdupHOE TeNO KIETKU.

3. AcTpasbHOE TeJIO KJIETKH.

4. IlepBoe MEHTaJIbHOE TEJIO KJIETKM.
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Vi; V2; Vi; V4 — 5BOJIIOLIMOHHBIE CKOPOCTU, COOTBETCTBEHHO: (PU3U-
YecKoro, 3(pMpHOT0, aCTPaJTLHOIO U TTIEPBOT0 MEHTAJILHOTO T/ KJIETKU.

Puc. 33

Puc. 34

Puc. 33 — nponoyxeHue pacnaga pusu-
YeCKH IIJIOTHOM KJIETKM, KOTIa pacriajia-
eTCs SIIPO KJIETKU M 3aKpbIBACTC Saep-
HBbII KaHal.

1. ®dusuyecku TUIOTHAS KJIETKA.

2. DdupHOE TeI0 KIETKH.

3. AcTpanbHOE TeJIO KJIETKM.

4. IlepBoe MeHTAJIbHOE TEJIO KJIETKM.

Vi; V2; V3; V4 — 3BOJIIOLIMOHHBIE CKOPO-
CTU, COOTBETCTBEHHO: (PpM3UUYECKOTO,
3(PUPHOTO, aCTPAJILHOTO U TIEPBOTO MEH-
TaJILHOTO TeJI KJIETKU.

Puc. 34 — mosHBIN pacnan KIETKU, KOraa
Ha (pU3MYECKOM YPOBHE OT KJIETKM OCTa-
I0TCSI OCKOJIKM OpraHUYeCKMUX MOJEKYJI,
e€ oOpasylolux.

1. ®usnyecku MI0THAS KJIEeTKa.

2. DdupHOE TeI0 KIETKH.

3. AcTpaJibHOE TeJIO0 KJIETKHU.

4. [TepBoe MEHTaIbHOE TEJIO KJIETKM.

Vi; V2; V3; V4 — 3BOJIIOLIMOHHBIE CKOPO-
CTHU, COOTBETCTBEHHO: (PU3UUECKOTO,
3(UPHOro, aCTPAJTLHOIO U MEPBOrO MEH-
TaJIbHOTO TeJ KJIETKH.
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e) Ilcu-nogs xKMBbIX OPraHM3MOB

Puc. 35 — ncu-none, cozpaBaeMoe OJHUM TEPMUTOM Ha OrpaHU-
yeHHoM momanu S. Kaxnaas otaenbHast 0coOb: TEPMUT, MypaBeid, rmuesa

Puc. 35

1 T.TI. UMEIOT CBOIO HEPBHYIO CUCTEMY —
TICU-CUCTEMY — KOTOpPask CO3AAET BOKPYT
0Cco0M 3alIUTHYIO 000JIOUKY, COXpaHSIIO-
1IY10 €€ UHAMBUIYaTbHOCTb ITPU MIPUMM--
TUBHOCTU €€ MOBEAECHYECKMX peaKIUid.
ITpu sTOM HEpBHas cucTeMa AEeUCTBYeT
HE3aBUCUMO OT HEPBHBIX CUCTEM JPYTUX
oco0eii JaHHOTO BUIa Y TP 3TOM HE Ha-
O0J101aeTCsl HUKAKUX COTJIAaCOBAHHBIX
Y palMOHAJIbHBIX AelicTBuil. [loBeneHue
OTIIEJIbHO B3SITOIO TEPMUTA OCTAETCS MO~
BEIEHMEM HACEKOMOT0 0e3 KaKuX-11ubo
MpU3HAKOB pazyMHoCcTU. HekoTopoe Ko-
JIMYECTBO HEHPOHOB, 0OPA3YIOLIUX ETO
HEPBHYIO CUCTEMY, HE B COCTOSIHUM Ha-

XOIMTh BBIXOJ AaXKe B MPOCTEHUIITNX CUTYAIIHSIX.
1. Tepmur. 2. I1cu-none, co3gaBaeMoe TEPMUTOM.
S — orpaHUUYeHHAas! TEPPUTOPUSI OOUTAHUSI TEPMUTA.

Puc. 36

Puc. 36 — nicu-noJisi, co3naBaeMbie IBY-
Msl TepMUTaAaMU Ha OTPaHUYEHHOM TLJIO-
manu S.

1. Tepmur.

2. [1cu-none coznaBaeMoe TEPMUTAMMU.
S — TeppuUTOpUS pa3MeILIeHUS TTOTTYJIsI-
LIMY TEPMUTOB.
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Puc. 37

Puc. 37 — nedopmanus rcu-roseit Tep-
MUTOB, pPa3MEIIEHHBIX Ha OTpaHUTYEHHOMI
TEpPUTOPUU, KOTIA NX KOHIIEeHTpaLyst N
MEHbIIIEe KPUTUYECKOIA.

1. Tepmur.

2. I[Icu-none TepmuTa.

S — TeppuTOpUS pa3sMelleHUs MTOITYJIs-
LIMA TEPMUTOB.

Puc. 38 — cnmusgHue ncu-nonei OTOCJIbHBIX TCPMHUTOB B ¢IMHOC IICU-
I10JI€ KOJIOHMH, KOI'ld KOHICHTpaluAad TCPpMUTOB N* IIPEBLIIIACT KPUTHUYCC-

Puc. 38

Ky1o. Korna KoHleHTpalus YuCcJIeHHOCTU
CTaHOBUTCSI KPUTUYECKOM JIJIST 9TOTO BU-
Jla, MPOMCXOIUT pacnaji HHANBULYAIbHbIX
3aUIMTHBIX 000J109€K, U BO3HUKAET OJHA
o0uas 1151 Bcex 3alUTHAs 000J109Ka KO-
Joanu. Kaxnast ocoOb Ipu 3TOM Mpruoo-
peTaeT OTKPHITYIO NICU-CUCTEMY U CTAHO-
BUTCA YaCTHLIEH eIMHOW HEPBHOI CUCTEMBI
Bcero oomectsa. [1pu aToM nosiBisieTcst
KOJUIEKTUBHBIN MHTEIeKT. HepBHas cu-
CTEMa OTIEJBHO B3SITOrO TEPMUTA CTAHO-
BUTCSI YACTUYKOU HEPBHOM CUCTEMBbI KO-
JioHuu. [1pu 3TOM «KOJIJTIEKTUBHBIIA MO3I»
OO0BENIVHSET B OMHO LIEJ0€ MUJLIUAP/IBI
HEUPOHOB 1 TAKOW HEPBHOI CUCTEME YXKE

I10 TJIEYY pa3pfllaTb CTOALIUC IIEPE KOJIOHUEN B LejioM 3amaun. Kax-
IIBIA OTOEIBHO B3SIThIN TEPMMUT IIPEBPpAIACTCA B ITOJIHOCTBIO yr[paBJ'[erMbe/'I
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opraHusm, 0e3 KakKux-JIM00 MpU3HAKOB UHAUBUAYaJIbHOCTU. Ero moBene-
HMeE, TeMCTBUS MOJHOCTHIO MOAYMHEHBI MHTepecaM KosoHuu. 1o cytu, B Ta-
KUX KOJIOHUSIX KaXKIIblii OTAEIbHbII OpraHU3M BBINOIHSIET (DYHKIIMU, aHA-
JIOTUYHBIE (PYHKIUMSM OTAEIbHBIX KJIETOK MHOTOKJIETOYHOTO OpraHu3Ma.
OTneabHO B3SIThIA OpraHU3M COXPaHSIET TOJIbKO BO3MOXHOCTb CBOOOTHOTO
1 CAaMOCTOSITEILHOTO MepeMeIeHUs] BHYTPU KOJTOHUU.

1. Tepmur.

2. [lcu-mione TepmuTa.

S — TeppUTOpUS pa3MelIeHUs TTIOMYISILIMU TEPMUTOB.

Puc. 39 — cTpykTypa ncu-moJjeit Kpoiam-
Puc. 39 KOB, KOIJa UX KOHUeHTpauust N- Ha IJ10-
IaaA S MEHbIIIE KPUTUYECKOM.

1. Kponuxk.

2. [Ncu-mione kponuka.

S — TreppuTOopusd OOUTAHUS MOMYJIALIUNA
KPOJIMKOB.
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Puc. 40

Puc. 41

Puc. 40 — cTpykTypa ncu-moJieit Kpojau-
KOB, KOT/Ia YMCJAEHHOCTDb nomnyasuuu N*
MpeBhILIaeT KPUTUUECKYIO Ha JaHHOM
iomanu S.

1. Kponuk.

2. [cu-mone Kponuka.

S — TeppuTOpUsI OOUTAHUS TONYJISLIAN
KPOJIMKOB.

Puc. 41 — cocTosgHue ncu-mnoJieii mepe-
JIETHBIX NITULL (YTOK), B 3aBUCUMOCTH
OT BpeMeHU rofa. B BeceHHe-JIeTHU ne-
PUOJ TICU-TIOJIST OTAEJBHBIX 0COOEN Tpe-
CTaBJISIIOT COOOM 3aMKHYTYIO CUCTEMY.

1. V1ka.

2. [Icu-none yTKu.
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Puc. 42

Puc. 42 — BausgHMEe CE30HHBIX U3MEHE-
HUM cpelbl, TAKUX, KaK: YMEHbIICHNE
MPONOJIKUTEILHOCTH AHSI, 00IIIee TTOX0-
JIOJaHWE U T. . Ha CTPYKTYPY IICHU-TIONS
ocobu. [Icu-nosne ocodbu repectaér ObITh
U30JIMPYIOLINM.

1. V1ka.

2. [Icu-none yTKu.

Puc. 43 — kaxaplit BUI TITUL UMEET MUHUMAaIbHOE YUCJIO 0CO0Ei,
KOTOpPOE HEeOOXOIMMO JIJIsI BOSHUKHOBEHUS SIBJICHUSI HaIOpraHW3Ma y 3TOi

Puc. 43

nonyasiuuu. B cocTtossHUM HagopraHus-
Ma cTas nTull (oO11ast HepBHasi CUCTEMA)
MOXET OPUEHTUPOBATHCS IO 3BE3IaM,
10 COJIHILY, paCCUMTHIBATh TPAEKTOPUIO
MOJIETA, ONTUMAJIbHYIO CKOPOCTb Iepe-
JIETa OT OJHOro MecTta K apyromy. Ilpu
3TOM B COCTOSIHUM HagopraHusma o0-
1asl rncu-cuctemMa (HepBHasl CUCTEMA)
MOXET YUMTBIBATh LIEbINA Psif CIydaiiHbIX
¢aKkTOpOB — CUJIy U HaMpaBJIeHUE BET-
pa, UBMEHEeHME CKOPOCTH ITOJIETA OT aT-
MOCGEPHBIX YCAOBUNA U T. A. OTaenbHast
0Cco0b BCEX ATUX CIOXHBIX AEUCTBUI
BBIITOJITHUTH HE MOXET, KaK MOXHO I10-
HSITh U3 MPUBEIEHHBIX BhILLIE IPUMEPOB.

HCpBHaH cucTeMa 0coOM KaXkKAoro Bujaa IMO3BOJISIET pemaTtb 3aga4yu, CBA-
3aHHbIE ¢ o0ecneuyeHueM HOpMaJIBHOﬁ KNUBHEOACATC/IbHOCTU U (I)YHKHI/IO—
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HUPOBAaHUA OpraHui3ma. HpI/I OTOM CTCIICHDb pa3BUTUA 3TOM MHANBUAYyAJIb-
HO HepBHOfI KIJICTKM 3aBUCHUT OT CJIOKHOCTHU YCIIOBI/Iﬁ Cp€abl oOuTaHus

MAHHOTIO BU/IA.
1. V1ka.

2. O0O1iee ncu-IoJje crau MTHLIL.

3. Tepputopus oOMTaHUS JaHHOTO BUA B JIETHUI CE30H.
4. Tepputopus oOUTaHUS TaHHOTO BUIA B 3MMHMI CE30H.
5. HanpaBieHue nepeiéra NTUlLl.

K) Craauu 3BOTIOLUH CYIIHOCTH YeJIOBEKa

Puc. 44 — napabotka 1 pa3BuTre 3(pUpHOTro Tejla CyIIHOCTHU Ye/IOBEKa,
MpU 3aBEPLICHUU KOTOPOro BO3HUKAIOT YCJIOBUS ISl POPMUPOBAHUS

Puc. 44

W Pa3BUTHUS acTpajabHOIO Teja. DPpup-
HbIE Tesa KJIETOK MHOTOKJIETOYHOTIO Op-
raHu3ma Ha 3()MpHOM YPOBHE TOXE CO-
31a10T €AUHYIO CUCTEMY — 3(DHPHOE TeJI0
MHOTOKJIETOYHOT'O OPraHu3Ma. YCJIOoBUEM
HOPMAaJIbHOM KU3HENESTeIbHOCTHU SIBJISI-
eTCsl cOalaHCUMPOBAHHOCTh MPOLIECCOB
MexXay PU3nIecKUM 1 3(UPHBIM TeTaMU
opraHusma.

1. ®usunyeckoe Teno.

2. DdupHoe Telo.

3;4;5; 6; 7— Tena, KOTOpbIC YeJIOBEK
MOXET HapaboTaTh MPU CBOEM pPa3BUTUU
Ha IJaHeTe, COCTABJSIONIME MOJHBII
LIMKJI 36MHOI1 3BOJIOLIMM.

h; i; j; k; 1; m — kauecTBeHHbIE Oapbepbl MEXTY (pU3NIECKOI chepoit
U, COOTBETCTBEHHO, 3(MPHOM, aCTpabHOM, ITIEPBOIl MEHTAJIbHOI, BTOPOIA
MEHTAJIbHOM, TPEThE MEHTAJIbHOI chepaMUu U YETBEPTO MEHTAJIbHOM

IIJIOCKOCThIO.
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Puc. 45

h-0

Puc. 46

Puc. 45 — xauecTBeHHast CTPYKTypa Tea
YyeJIoBeKa, KOTJa 3aBEpPIICHO pa3BUTHUE
a(pupHoro Tena.

1. CtpykTypa (pu3n4yecKoro tejia.

2. CtpykTypa 3(pupHOro Tena.

h; i; j; k; I; m — KauecTBeHHbIE OapbephI.
15 025 O35 OLg; OLs; Olg — KO ULIMEHTHI
B3anMOIEHCTBUS MeXY cpepaMu 3eMJIN.

Puc. 46 — Hapa®boTka U pa3BUTUE HUX-
HeacTpaJIbHOTO Teja, MPU 3aBepllIeHUN
¢opMupoBaHUSI KOTOPOro BO3HUKAIOT
YCJIOBUS IJI1 pa3BUTUS BepXHeacTpasib-
HOTO TeJa.

1. ®usuueckoe TeNO.

2. DdupHoe Teo.

3. HuxxHeacTpasibHOE Teo.

4;5; 6; 7 — sBoIOLIMOHHAS MEPCIIEKTHUBA
pa3BUTHS YeJI0BeKa 10 3aBepIICHUSI TIj1a-
HETApHOTO IIMKJIa Pa3BUTHSI.

h; i; j; k; I; m — kauecTBeHHbIE Oapbepbl
MEXY YPOBHSIMU.
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Puc. 47 — kauecTBeHHAas1 CTPYKTypa TeJl YeJI0BeKa, KOraa CylIHOCTh
nMeeT a(prupHOE U HUXKHEACTpalbHOE Tesla. Pa3Has cTpyKTypa KJIeToK op-
raHu3Ma IpuBesia K TOMY, YTO 3TU KJIETKHU
Puc. 47 OKa3bIBaJIM pa3JIMYHOE BIUSIHUE HA CBOM
MUKpOKOcMoOcC. Beencteue aToro HeKo-
TOpbI€ TUMBI KJIETOK OpTaHU3Ma Mpu-
oOpesin HOBOE KayecTBO. MI3MeHeHue
MEPHOCTU MUKPOKOCMOCA 3TUX KJIETOK
JIOCTUTJIO YPOBHSI, ITPY KOTOPOM OTKPbLICS
D KauyeCTBEHHbIi Oapbep MKy (PU3HIECKUM
s M acTpajbHbiM wianamu. W Ha acTpanb-
i HOM ITJTaHE HAvaJICsl CUHTE3 aCTPaJIbHbIX
TeJI 3TUX KJIETOK, KOTOPhIE, B CBOIO OYe-
peab, Ha 3TOM YPOBHE CO3[aJIi CBOIO CH-
cTeMy B3aumoaeicTBus. Pa3zBuTtue Takoit
CHCTEMbI Ha acCTpaJbHOM IUIaHE MPUBEJIO
K (h)OpMUPOBAHUIO ACTPAJIBLHOIO TeJIa Opra-
Hu3Ma. B crity oco6eHHOCTEN OTJIMYMS aCTPaIbHOTO IIaHA OT (PU3UYECKO-
ro, aCTpaJIbHbIE TeJIa Y OPraHU3MOB MOTYT ObITh 0Opa30BaHHbBI KaK OIHOM
dopmoit matepuu G, Tak u n1Byms matepusimu G u F.

1. CtpykTypa pusnyeckoro tea.

2. CtpykTypa a(upHoro Tena.

3. CtpyKTypa HUKHeacTpaJibHOTO TeJa.

h; i; j; k; I; m — kauecTBeHHbIE OapbepHI.

015 025 O3 0Ly} OLs; Ol — KO (PULIMEHThI B3aUMOACHUCTBUSI MEXIY
YPOBHSIMMU.

h0 05 j k 1 m

Puc. 48 — HapaboTKa ¥ pa3BUTHUE MOJTHOIO aCTPATBLHOTO Tesa (Bepx-
HeacTpaJbHOTO0), IPU 3aBeplIeHUN (OPMUPOBAHUS KOTOPOTO BO3ZHUKA-
10T YCJIOBUS JJIsl pa3BUTHUS TIEPBOTO MEHTaIbHOIO Teja. Jlo mosiBaeHust
y OPraHM3MOB BepXHeacTpaabHbIX TeJl 9BOJIIOLIMS XKMBOI MaTepuu Mpo-
11IJJa MHOXECTBO Pa3HbIX 3BOJIOLMOHHBIX CTaANii, BOSHUKJIO OTPOMHOE
KOJIMYECTBO Pa3HOOOpa3HbIX XKMBOTHBIX OpraHM3MoB U ¢hopM. Ho Toibko
HECKOJIbKMM BUAAM XKMBOTHBIX, Y KOTOPBIX HEPBHbIE KJIETKU — HEHPOHbBI —
00pa3oBajiM CKOHLIEHTPUPOBAHHYIO BHYTPU Yeperna opraHm3Ma eIuHyo
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CUCTEMY — MO3T, COCTOSIIIIUI U3 MHOTUX
Puc. 48 MUJJIMAPAOB HEMPOHOB, YOAJIOCh B XOIIE
9BOJIIOLMY HapaboTaTh BEepXHeacTpalib-
Hble Teja. Mo3r yeoBeka o0pa3oBaH ye-
TBIPHAALAThIO MUJITUApAAMU HEMPOHOB.
1. ®usuueckoe TeNO.

2. DdupHoe Teo.

3. BepxHeacTpanbHOe TeJO.

4;5; 6; 7 — sBOIOLIMOHHAS MEPCIIEKTHUBA
pa3BUTHS YeJIOBeKa J10 3aBepLICHMSI I1J1a-
HETApHOTO IIMKJIa Pa3BUTHSI.

h; i; j; k; I; m — kauecTBeHHbIE Oapbepbl
MEXY YPOBHSIMU.

Puc. 49 — xauecTBeHHasl CTPYKTypa Tela
YyeJI0BeKa, KOrma CyliHOCTh UMeET 3(pup-
HO€ 1 MOJHOE acTpaJbHOE Tea.
1. CtpykTypa (pu3n4yecKoro Tejia.

1 2 3 a4 5 e 17 | 2.CrpykrypasdupHoro Tena.
G 3. CTpyKTypa MOJHOro acTpajibHOro Teja.
K h; i; j; k; I; m — kauecTBeHHbIE Oapbepbl

Puc. 49

- MEXY YPOBHSIMU.
'\’ IR R 15 025 O35 OLg; OLs; Olg — KO DULIMEHTHI
W0 i0 j k | m B3aMMOACUCTBUS MEXIY YPOBHIMMU.
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Puc.50 — napaboTka u pa3BuTHe IEPBO-
o MEHTAJIbHOTO TeJIa, TPU 3aBepIICHUN
(opMupoBaHUSI KOTOPOro BO3HUKAIOT
YCJIOBUS JIJI1 Pa3BUTHUSI BTOPOTO MEHTaJIb-
HOTO Tea.

1. ®dusuyeckoe TeINO.

2. DdupHoe Telo.

3. AcTpajibHOE TeJo.

4. [lepBoe MeHTaIbHOE TEJIO.

5; 6; 7 — sBoIOIIMOHHAY TIEpPCIIEKTUBA
pa3BUTHS YeJIOBEKaA 10 3aBepIICHMS TIa-
HETapHOTO LIMKJIa Pa3BUTHSI.

h; i; j; k; I; m — xauecTBeHHbIE Oapbepbl
MEXIY YPOBHSIMU.

Puc. 51 — xauecTBeHHasl CTpyKTypa Tel
YyeJIoBeKa, KOorma CylHOCTh UMEET a(pup-
HOE€, aCTpajbHOE U MEPBOE MEHTAJILHOE
tena. [Ipy BOUTBIBAHUM MO3rOM 4YeJlo-
B€Ka OrpOMHOro o6bEMa MH(pOpMaLIuH,
HakoIUIeHHOTo YesioBeuecTBOM 3a BCIO
KWCTOPUIO €r0 CYILIIECTBOBAHUS Ha IUIaHETe
3eMJI 1 KaYeCTBEHHOM OCMBICMBAHUM
9TOI MH(POPMALIMX YEJT0BEKOM, HEMpPO-
HbI MO3Ta CTPYKTYPHO U (PYHKIIMOHAJIb-
HO M3MEHSI0TCA (B 0OJIbIIEH CTENEHU —
Ha 3()MPHOM U acCTpaJbHOM YPOBHSIX).
ITpu 5TOM 3UpHBIE U acTpajibHbIE Tea
HENPOHOB CTAHOBSITCS 00Jiee MIIOTHLIMU,
«TSDKEJIBIMUW», UTO TIPU HAPAOOTKE TTOJTHO-

'O BEPXHCACTPpaJIbHOI'O TCJIa IIPUBOAUT K MCYHE3HOBCHUIO OUEPCAHOI'O Ka4y€-
CTBEHHOI'O 6apbepa MCXIY (I)I/IBI/I‘I€CKI/IM N IICPBBIM MCHTAJIbHBIM ITIJITAHOM

TIJIAHCTHI.
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1. CtpykTypa (pu3n4yecKoro Tejia.

2. CtpykTypa 3(pupHOro Tena.

3. CtpyKTypa acTpajbHOro Tefa.

4. CTpyKTypa MepBOro MEHTaJILHOTO TeJa.

h; i; j; k; I; m — KauecTBeHHbIE OapbepHI.

015 Olz; O3 OLg; OLs; OLlg — KO (PULIMEHThI B3aUMOICUCTBUS MEXIY
YPOBHSIMMU.

Puc. 52 — HapaboTka 1 pa3BUTHE BTOPOTO MEHTAIILHOTO TeJia, TIpyu
3aBeplIeHUU (pOPMUPOBAHUS KOTOPOTO BO3HMKAIOT YCJIOBUS JIsl pa3Bu-
TUSI TPEThero MeHTajabHOTO Tena. [lpu
Puc.52 |  najbHeiIlIEeM rapMOHUYHOM JYXOBHOM
pPa3BUTHUM YeJIOBEKAa MEPBOE MEHTATbHOE
TeJIO YIJIOTHSIETCSI, YTO Ha OIpeacacH-
HOM YPOBHE 3TOr0 pa3BUTHUSI IPUBOAUT
K OTKPBITHIO OYePETHOTO KaueCTBEHHOTO
Oapbepa Mexay (U3UYECKUM U BTOPBIM
MEHTaJIbHbIM TIJIAHOM TiJ1aHeThl. Hauu-
HaeTcsl HapaboTKa BTOPOro MEHTaIbHOTO
TeJ1a MOCJIEA0BATEIbHO U3 YETBIPEX (DOPM
matepuun G, F, Eu D.

1. ®usuueckoe Tejo.

2. DdupHoe Teo.

3. AcTpasibHOE TeJo.

4. [lepBoe MeHTaJIbHOE TEJIO.

5. Bropoe MeHTaJIbHOE TeJO.

6; 7 — 3BOJIIOLIMOHHASI IIEPCIIEKTHUBA pa3BUTUSI YEJIOBEKaA J10 3aBep-
LIEHUS TIJIAaHETapHOTO LIMKJIa pa3BUTHSI.

h; i; j; k; I; m — kauecTBeHHbIE OapbepHI.
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Puc. 53
2 3 4 5 6 7
G
1
D
C
B Il
\ 1 | jos 1l Joud| o
h0 i0 jO0 kO 1 m
Puc. 54

Puc. 53 — xauecTBeHHas CTPYKTypa Tej
yesJ0BeKa, KOrjaa CylIHOCTb MMeeT 2(pup-
HOe, acTpajbHOE, MepBOe, BTOPOE MEH-
TaJIbHbIE TeJA.

1. CtpykTypa p13n4ecKoro Tena.

2. CtpykTypa 3¢pupHoOro Tena.

3. CtpyKTypa acTpajibHOIo TeJa.

4. CTpyKTypa IepBOro MEHTaJIbLHOIO TeIa.
5. CtpykTypa BTOpOro MeHTaJIbHOTI'O TeJa.
h; i; j; k; I; m — KauecTBeHHbIE OapbepHI.
015 02 O35 0Ly Ols; Olg — KOD(MDULIMEHTHI
B3aMMOJEMCTBUSI MEXIY YPOBHSIMU.

Puc. 54 — HapaboTka 1 pa3BUTHE TPEThE-
ro MEHTaJIbHOIO TeJa, MPY 3aBepIICHUUN
(opMupoBaHUS KOTOPOTO BO3HUKAIOT
YCJIOBUS JISI pa3BUTUS YETBEPTOTO MEH-
TaJIbHOTO TeJa.

1. ®usunyeckoe Teno.

2. DdupHoe Teo.

3. AcTpanbHoe TeJlo.

4. [lepBoe MeHTaIbHOE TEJIO.

5. Bropoe MeHTasibHOE TENO.

6. TpeTbe MeHTaJIbHOE TEJIO.

7 — 5BOJIOLIMOHHAS TIEPCIIeKTUBA Pa3BU-
THSI YeJIOBEeKa 10 3aBeplIeHUs MIaHeTap-
HOTO LIMKJIa pa3BUTHUSI.

h; i; j; k; I; m — KauecTBeHHbIE OapbepHI.
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O

Ol %

Puc. 55

h-0

i-0

0 Ko

10 m

Puc. 56

Puc. 55 — kauecTBeHHast CTpyKTypa Tea
yeJoBeKa, KOrjaa CylIHOCTb MUMeeT 2(up-
HOE€, acTpaJibHOE, IIEPBOE, BTOPOE U Tpe-
Th€ MEHTaJIbHbIC TeJa.

1. CtpykTypa (pu3n4yecKoro Tejia.

2. CtpykTypa 3(pupHOro Tena.

3. CtpyKTypa acTpajbHOro Tefa.

4. CTpyKTypa IepBOro MEHTaJIbLHOIO Teja.
5. CtpykTypa BTOPOro MeHTaJIbHOTO TeJa.
6. CTpyKTypa TpeThero MEHTaJIbHOTO Teja.
h; i; j; k; I; m — KauecTBeHHbIE OapbepHI.
15 025 O35 OLg; OLs; Olg — KO DULIMEHTHI
B3aMMOJIEUCTBUSI MEXIY YPOBHSIMU.

Puc. 56 — napaboTka 1 pa3BuUTHE YeTBEP-
TOI'0 MEHTAJILHOTO TeJla, MPU 3aBEPILICHUN
(opMuUpoBaHUS KOTOPOTIO OTKPBHIBAETCS
BO3MOXXHOCTb 3BoJIIoLMU B Kocmoce.

1. ®usuueckoe Tejo.

2. DdupHoe Teno.

3. AcTpanbHOeE Teo.

4. [lepBoe MeHTaJIbHOE TEJO.

5. Bropoe MeHTaJIbHOE TeJO.

6. TpeTbe MeHTaJIbHOE TEJNO.

7. UeTBEPTOE MEHTAJILHOE TEJIO.

h; i; j; k; I; m — KauecTBeHHbIE OapbephI.
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Puc. 57 — xauecTBeHHasi CTPYKTypa Tel
Puc. 57 YyeJI0BeKa, KOIJa 3aBepLIEH IJIaHeTapHbI
LIMKJI pa3BUTHS.

1. CtpykTypa pu3n4ecKoro Tena.

2. CtpykTypa 3(pupHoOro Tena.

3. CtpyKTypa acTpajibHOro TeJa.

4. CTpyKTypa IepBOro MEHTaJIbLHOIO TeJIa.
5. CtpyKkTypa BTOPOro MEHTaJbHOTIO Tea.
6. CTpyKTypa TpeThero MeHTaJIbHOTO Teja.
7. CTpyKTypa 4eTBEPTOr0O MEHTAJILHOTO

el o || o Jos|[ Jos

h=0 0 j0 kO 10 m=0
Tena.
h; i; j; k; I; m — KauecTBeHHbIE OapbePHI.
015 02 O35 0Ly Ols; Olg — KOD(MULIMEHTHI
B3aMMOACUCTBUS MEXIY YPOBHSIMU.
Prc. 58 Puc. 58 — pasmeniieHne cylHOCTeE M JKMBbIX

OpraHM3MOB IJIaHEeThl 3eMJIst o chepaM
B COOTBETCTBUU C UX YPOBHEM 3BOJIOLN-
OHHOTO Pa3BUTHSI.

1. ®usnuecku wioTHas cdepa.

2. DdupHag chepa.

3. ActpanbHag chepa.

4. IlepBast MeHTabHAY cdepa.

5. Bropast MeHTanbHas cepa.

6. TpeTbs MeHTaNbLHAs cepa.
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Puc. 59 — pacnipezeneHue cyniHoCTel KaK MpOoaoJIKaIOLIUX SBOJIIO-
LU0 HAa (DU3NYECKOM IUIAHE, TaK U BBIMEPILIUX B XOZIE 3BOJIIOLMH, T10 ce-

paM IIaHeThbl B COOTBETCTBUM C UX YPOB-
HSIMU 3BOJIIOLIMOHHOTO Pa3BUTHSI.

1. ®usuuecku roTHas cdepa.

In; 1p; 1g; 1r; 1s; 1v; lu — MHOrooOpa3ue
>KMBBIX OpTaHM3MOB, O0MTaOIINX Ha (pU-
3MYECKOM IJIaHe.

2. DdupHas chepa. 2n; 2p; 2g; 2g'; 2r; 2s;
28" — CYIIIHOCTHU BBIMEPIIUX U TPOAOJI-
JKAIOIIMX 3BOJIIOIMIO XKMBOTHBIX, 3ace-
Jisttonne 3(UPHBINA TJIaH TJIaHEThI.

3. ActpanbHas cepa, MMerolas a1sa rmomi-
YPOBHS — HUZKHMIA U BEPXHUIA acTpall.

3s; 3s"; 3u; 3v; 3v' — CyLIIHOCTU BBIMEPILINX
Y IPOAOJIKAIOIIMX SBOJIIOLIMIO XKUBOTHbIX,
3acesISIIolIMe acTpalbHbIN TIJIaH TIaHETHI.

4. INepBasg MeHTaNbHAd cepa, MeIoNIas TPU MOIYPOBHS.
4V — CYLIIHOCTHU >XMBbIX OPraHU3MOB, 3aCesIollie NepPBbIii MEeH-
TaJIbHBIN TUIaH M1aHeTHI. h; i; j; k — KauecTBeHHbIE Oapbephl.

Puc. 60

amt /B/"&r.

\Y
12 2a 2b 3¥ 3a¥ 3b 4

3) DBOJIIOIUOHHBII CHUMOMO3
Puc. 60 — mociaenoBaTeNbHBIN BXOH CYy-
HIHOCTEH ABYX pa3HBIX BUIOB B OIHY OMO-
Maccy, KOorjaa ogHa co31aéT yCJIOBUS s
pa3BUTHSI APYTOIA.

1. fiio 6a00uKu.

2; 2a; 2b — (a3bl BOTIOLMY T'YCEHUIIBI.
2'. CyllIHOCTb I'yCEHMUIIbI.

3; 3a; 3b — a3bl KYKOJIKMU.

4. CoOcTBeHHO 0abouKa.

4'. CymHocTbh 6a004KH.

A — MOMEHT BXOJIa CYIIIHOCTH T'YCEHUIIBI.
B — MoMeHT BXxona CyLIHOCTH 0a00UKU.
h — kauecTBeHHBbIIT Gapbep.
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1) BHyTpHyTpOOHBIi M BHEYTPOOHDII 3TANbI 3BOTIONIH
CYIIHOCTH

Puc. 61 — BXoz CyLIIHOCTH YeJIOBEKa B OILIONOTBOPEHHYIO SIAIIEKIIET-
Ky npu 3a4atuu. [1pu ciussHuM SIMLEeKJIeTKU U criepMaTo3011a BO3HUKAET
SHEPreTUYEeCKUA BCILJIECK, KOTOPHIi (pop-
MUPYET KaHaJl, OTKPBIBAIOILMIA KAYECTBEH-
HbIe Oapbepbl MEXTy YPOBHSIMU TIAHETHI,
U 110 3TOMY KaHaly CYLIHOCTb UeJIoBeKa
BXOIUT B CBOIO TEHETUKY.
In; 1p; 1g; 1r; 1s; 1v; 1lu — MHOrooOpasue
JKMBBIX OpraHN3MOB, OOUTAIONIMX Ha (PU-
3UYECKOM YPOBHE.
2n; 2p; 2g; 2g'; 2r; 2s; 28" — CyIIHOCTHU BbI-
MEPIINX U MPOAOJIKAIOILINX SBOJTIOLIAIO
JKMBOTHBIX, 3acesiiolne 3(pUPHbIN M1aH
TUTAHETHI.
3s; 3s"; 3u; 3v; 3v' — CYLIIHOCTU BBIMEPILINX
U TIPOIOJIKAIOLIMX SBOJTIOLINIO JKUBOTHBIX,
3aceJISIOLIME aCTPaIbHbIN IJIaH TMJIaHEThI.

4v — CyIIIHOCTHU KUBBIX OPTaHMU3MOB, 3aCeSIOINe TTePBbIii MEH-
TaJIbHBIN TUIaH MJIaHETHI.

h; i; j; k — KauecTBeHHBbIE OapbEPHI.
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Puc. 62 — mocie Bxoma CylnIHOCTH Kade-
CTBEHHbIE Oapbepbl 3aKPbIBAIOTCSI BHOBb,
U CYLIHOCTb YeJI0BeKa OKa3bIBACTCsI MPU-
BSI3aHHOI K pa3BUBAIOILLEICS 3UrOTe,
1 HauuHaeTcs ¢a3a HapabOTKU €10 HO-
BOTo (pM3MUYECKOTIO Tea.

In; 1p; 1g; 1r; 1s; 1v; lu — MHOrooOpa3ue
JKMBBIX OpraHM3MOB, OOUTAIONIVX Ha (PU-
3M4YECKOM YPOBHE.

2n; 2p; 2g; 2g"; 2r; 2s; 28" — CYLLIHOCTY BbI-
MEPILIUX U TPOJOJIKAIOIIUX IBOTIOLMIO
>KMBOTHBIX, 3acefistoline 3(OUPHbIA MJ1aH
TJIAHETHI.

3s; 3s"; 3u; 3v; 3v' — CyLIIHOCTU BBIMEPILINX
Y IPOAOJIKAIOIIMX SBOJTIOLIMIO XKUBOTHBDIX,

3aCCJIAI0IINC aCTpaHBHBIﬁ IIaH IJIaHCTDBI.
4v — CYIHIHOCTHU 2KMBbIX OPIraHM3MOB, 3aCCIIAIOINC HepBbIﬁ MCH-

TaJIbHBIN TIJ1aH MJIAHETHI.

h; i; j; k — KauecTBeHHBbIE OapbEPHI.

Puc. 63

______

3 3] D,
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Puc. 63 — BHyTpuyTpOOHBIit TIeprof pa3-
BUTHS YeJIOBEKA.

Jo — YpOBEHb 3BOIIOLIMOHHOTO pa3BUTUS
0eCIO3BOHOYHBIX.

J1 — ypOBEHb 3BOIIOLIMOHHOTO pa3BUTUS
pBIO.

J2 — ypOBeHb 3BOIOLIMOHHOTO pa3BUTUS
3€MHOBOJHBIX.

J3 — ypOBEHb 3BOIIOLIMOHHOTO pa3BUTUS
MPECMbIKAIOIIMXCS.

J4 — ypOBEHb 3BOIIOLIMOHHOTO pa3BUTUS
MJICKOITUTAIOIIUX.

Js — ypOBeHb 3BOIIOLIMOHHOTO pa3BUTUS
yejgoBeKa.
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t; — MOMEHT BXOJia B pa3BMBAIOIIMIACS 3aPOABIII CYIIITHOCTU PHIOHKI.

t, — MOMEHT BbIXO/JIa U3 PA3BUBAIOIIIETOCS 3aPO/IbIIiia CYIIIHOCTU Phbl-
OBl M BXOJI CYLLIHOCTU 36 MHOBOIHOTO.

t; — MOMEHT BBIXOJa M3 pa3BUBAIOIIETOCS 3apOblllia CYIIHOCTU
3€MHOBOJHOT'O 1 BXOJ CYIIHOCTU MPECMbIKAIOIIIETOCS.

t4 — MOMEHT BBIXOJa M3 pa3BUBAIOIIETOCS 3apObllla CYIIHOCTU
MPECMbIKAIOIIETOCS Y BXOJ CYIITHOCTH MJICKOITUTAIOIIETO.

ts — MOMEHT BBIXOJa U3 pa3BUBAIOIIETOCS 3apOblllia CYIIHOCTU
MJIEKOTIUTAIOIIETO U BXOJ CYLITHOCTH YeIOBEKa.

(p1 — MHTEpBaJl KAUECTBEHHOTO Pa3BUTUSI 3apojblilia YeJaoBeKa,
B Ipeaeax KOTOPOTro B HEM HAXOAUTCS CYIIHOCTh PHIOHI.

(p; — MHTEpBaJl KAUECTBEHHOTO Pa3BUTUSI 3apojblilia YeJloBeKa,
B Ipeaeax KOTOPOTro B HEM HaXOAUTCS CYIIHOCTh 36 MHOBOIHOTO.

(p3 — MUHTepBaJl KAUYECTBEHHOI0 pa3BUTHUSI 3apOAbIlla, B IIpeaeaax
KOTOPOTO B HEM HAXOAUTCS CYLIIHOCTh IMPECMbIKAIOIIIETOCS.

(P4 — UHTepBaJl KAUECTBEHHOI'0 pa3BUTHUSI 3apOAbIlla, B IIpeaeaax
KOTOPOTO B HEM HAXOAUTCS CYIIIHOCTh MJIEKOMUTAIOLLIETO.

(p5s — YPOBEHbB 3BOJIIOLIMOHHOIO Pa3BUTUSI 3apObIIIa, IPU KOTOPOM
B HETrO BXOJUT CYILIIHOCTh YeJI0BeKa.

Puc. 64 — npu abopTte, CylIHOCTb BbI-
OpachIBaeTCs U3 pa3BUBAIOIIETOCS 3a-
ponpia. [Ipu 3ToM BO3HMKaeT BCILIECK
SHEPTUHU, KOTOPBIi Yallle BCEro OTKpPhI-
BaeT 2(UPHBIA U HUXHEACTPaJbHBII
Oapbepbl U CYIIHOCTh, IPU OTCYTCTBUU
CUJIBHOM 3allUThl, CTAHOBUTCS OOBIYEIA
acTpaJIbHBIX XMBOTHBIX. ADOPT Y4acToO
MPUBOAUT K rHOeJu CymHOCTH (0003Ha-
yeHus Ha Puc. 64 ananornunsl Puc. 61).
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Puc. 65 — mocie poxaeHus CylIHOCTh MPOAOJKaeT HapadaThIBaTh
cebe HOBOe (hu3nyecKkoe Teao U MapasjieabHo, Mocaen10oBaTebHO BOC-
CcTaHaBJMBAaeT CBOU Teaa — 3(puUpHOE,
Puc.65 | acTpaJibHOE, IepBoe MeHTabHOe. Kpome
BOCCTAHOBJICHUSI TPOUCXOIUT AaJIbHEM -
1ee pa3BUTHUE TeJ CYLIIHOCTU, KOHEYHO
OHO MOXET OBITh KaK MOJOXUTEIbHbIM,
TakK U oTpuLaTeabHbIM. Du3nyeckoe Te-
JIO, TIOBEPTasiCh BO3ACUCTBUIO BHEIIIHEM
cpenbl, a TAaKXKe BHYTPEHHUM MpolieccaM
T pa3pylIeHus, CTAHOBUTCSI HECTTOCOOHBIM
P Lt iz 30 0 0,1 | 0GECIIEYUTh KIU3HEHHBIE TIPOLIECCHI, UTO
MPUBOIUT K CMEPTU, U CYLIIHOCTh ITOKM-
JaeT HeJleecrnocoOHoe hU3nyecKoe Teo.
1. ®usuueckoe Tejo.

2. DdupHoe Teo.
3. AcTpasibHOE Teo.
4. [lepBoe MeHTaJIbHOE TEJNO.

J1 — YpOBEHb 3BOJIIOLIMOHHOTO pa3BUTUS (PU3UYECKOTO Tea.

J2 — ypoBEeHb 3BOJIIOLIMOHHOTO Pa3BUTUS 2(PUPHOTO TeJla CYIIIHOCTU
JI0 BXOJa €€ Mpu 3a4aThu.

J3 — ypoBeHb 3BOIIOLIMOHHOTO Pa3BUTUSI aCTPaJIbHOIO TeJla CYIHO-
CTH JI0 BXO/la €€ MpU 3a4aTUMU.

J4 — ypOBEeHb 3BOJIIOLIMOHHOIO Pa3BUTHUS TIEPBOTO MEHTAJILHOIO
Teja CYLIHOCTU 10 BXOJa €€ Mpu 3a4aTuu.

J2' — ypoBEeHBb 3BOJIIOLIMOHHOTO Pa3BUTUS 2(DUPHOTO Tejla CYLITHOCTU
MPU BbIXONIE €€ B MOMEHT CMEPTHU.

J3' — ypoBeHb 3BOJIIOLIMOHHOIO Pa3BUTHS aCTPAJIbLHOIO TejIa CYILIHO-
CTU MPU BBIXOJE €€ B MOMEHT CMEPTH.

J4' — ypoBeHb 3BOIOIIMOHHOIO Pa3BUTHUS MEPBOIO MEHTATLHOIO
Teja CYLIHOCTHU MPU BbIXOJAE €€ B MOMEHT CMEPTH.

At; — BpeMeHHOM MHTepBaJl BEpXHEU rpaHMIIbI, KOTAa 3(UpHOE
T€J0 UMEET BO3MOXHOCTh pa3BMUBAThCSI.

AT, — BpeMeHHOI1 UHTepBaJl BepXHeil IpaHUlIbl, KOTJa acTpaibHOE
T€J0 UMEET BO3MOXHOCTh pa3BHUBAThCSI.
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At — BpCMCHHOﬁ MHTEPBAJI BerHeﬁ I'paHMIbI, KOraa IepBoc MCH-
TaJIbHOC TCJIO UMECT BO3SMOXKHOCTDb pa3BUBATbCA.

K) YCJOBHS rAPMOHUYHOIO Pa3BUTHSA CYIIIHOCTH YeI0BeKa

Puc. 66

Puc. 67

Puc. 66 — rapmMoHUS TTOTOKOB, TPOHU3BI-
BaIOIIMX TeJIa CYIITHOCTU MPU TTOJTHOLIEH-
HOM pa3BUTUU 3(PUPHOTO, aCTPaAJIbHOTO,
MEPBOTr0 MEHTAJIbHOTO TEJl.

1. ®usunyeckoe Teno.

2. DdupHoe Teo.

3. AcTpanbHoe TeJlo.

4. IlepBoe MeHTaJIbHOE TEJIO.

h; i; j — xauecTBEeHHBIE Oapbepbl MEXIY
YPOBHSIMMU.

Puc. 67 — npu HapylleHUU Pa3BUTUS
WJIW TIpU OJIOKMPOBKE 2(PUPHOTO Tena,
MPaKTUYECKU HE TTPOUCXOAUT Pa3BUTUSI
aCTpaJIbHOrO M MEePBOTO MEHTAJIbHOTO
TeJI CYLIHOCTHU yenoBeka. Hapyiaercs
0ajlaHC MOTOKOB, IMIPOHU3bIBAIOIIUX 3TU
Tena.

1. ®dusznyeckoe Teo.

2. DdupHoe Telo.

3. AcTpajibHOE TeJo.

4. [lepBoe MeHTaIbHOE TEJIO.

h; i; j — xauecTBEeHHBIE Oapbepbl MEXIY
YPOBHSIMU.
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Puc. 68

Puc. 69

Puc. 68 — npu HapylleHUM pa3BUTUS WU
Mpu 6JJOKUPOBKE MEPBOrO0 MEHTAJIbHOIO
Teja, MIPakKTUYeCKU He pa3BUBAETCS UH-
TeJIIEKT uenoBeka. Hapyiaercs: 6anaHc
MOTOKOB, TPOHU3bIBAIOIIIMX ITH TeJa.

1. ®usuueckoe Tejo.

2. DdupHoe Teno.

3. AcTpanbpHOE Teo.

4. [lepBoe MeHTaJIbHOE TEJO.

h; i; j — KauecTBeHHbIE Oapbepbl MEXIY
YPOBHSIMMU.

Puc. 69 — npu HapyleHUY pa3BUTUS WU
MpU OJIOKUPOBKE aCTPaJIbHOIO Teja, y ue-
JIOBEKa He pa3BUBAETCsl BepXxHeacTpasb-
Hoe Tesno. Pa3BuTre HUXKHeacTpaJlbHOTO
Tesia MPUBOIUT K OTCYTCTBUIO Y UeJIOBEKa
BBICIIMX DMOLWI U MPOSBICHUIO HU3-
MEHHBIX, TAKUX, KaK — KOPBICTHOCTb,
aJTYHOCTh, 3aBUCTb, HU3MEHHBIE CEKCY-
aJIbHbIE YMOLIMU U T. [I.

1. ®usuueckoe Tejo.

2. DdupHoe Teno.

3. AcTpanbHoOe Teo.

4. [lepBoe MeHTaJIbHOE TEJIO.

h; i; j — KauecTBeHHbIE Oapbepbl MEXIY
YPOBHSIMMU.
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1) Cmeptb (pM3HNYIECKOTO TeJIa

Puc.70 — B MOMEHT cMepTH BO3HUKAET BCIIECK SHEPTUU, U3 KO-
TOpOro 0Opasyercs sHepreTmyeckuii kaHai. [1o aToMy KaHasly CymHoCTb

Puc. 70

(a¢pupHOeE, acTpajlbHOE U MEHTaJIbHbIE
TeJia) BBIXOAUT U3 MEPTBOro pu3N4eCcKo-
r0 TeJia, y KOTOPOro pa3pymaercs 3Hepre-
THYECKMii 3aIIUTHBIA KOKOH. AMIUIUTYIA
9TOr0 3HEPreTUYECKOro BCIIecKa 3a-
BUCUT OT YPOBHS IyXOBHOTO Pa3BUTUS,
KOTOPOTO JNOCTUT YEJIOBEK K MOMEHTY
cMmepTu. Yem Oosiee BbICOKOTO YPOBHSI J10-
CTHUT YeJIOBEK NMpH XKHU3HH, TEM Ha 0ojee
BbICOKHIA IJIAH MJIAHETbl OH MONAaAAeT Mo-
cie cmeptu. Eciv yenoBek pa3Buics Tak,
YTO HapaboTaJl MEHTaJIbHbIE TeJIa, TO OH
romnanaeT Ha MeHTaJIbHbIE YPOBHU TLIaHE-
ThI [COOTBETCTBEHHO: 1-i1, 2-i1, 3-i1 u 4-ii
MEHTaJbHBIN ypoBHU| (0003HaYEeHUS

Ha Puc. 70 ToxxnecrBeHHbI Puc. 61).

Puc.71 — oTkpbITHE KauyeCTBEHHBIX Oa-
PbEPOB MPOUCXOIUT A0 YPOBHSI TOXIIE-
CTBEHHOTO YPOBHIO, KOTOPOTO JTOCTUIJIA
CYLIHOCTbh IIPY CBOEM Pa3BUTUHU B 3TOM
usznueckoM tene. Eciu ke yenoBex mpo-
T BOJIOLIMI0 36MHOTO LIMKJIA TTOJIHO-
CTBIO, U €TO CYIIIHOCTh UMeeT 3(UPHOE,
acTpaJIbHOE M YEeThIpe MEHTAJIbHBIX TE-
Jia, B TAKOM CJIyyae ero CyluHOCTb MOXKeT
NMPOMTH Yepe3 Bee MJIaHeTapHble Oapbepbl
W YiiTH 32 npeaesbl 3eMJM U Jaxe 3a npeje-
Jibl costHeuHoii cuctembl. Ho, K coxkanenuio,
3TO CJIy4aeTcs 04eHb peaKo... (0003Have-
Hus Ha Puc. 71 toxxnectBeHHbI Puc. 61).
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Puc. 72 — ecnu 4yesioBeK IIpu KU3HU, HapaboTaa TOJIbKO 3(pUpHOE
1 acTpajibHOE Teja, TO MOC/Ie CMEPTH €TI0 CYIIIHOCTh MOoMaaaeT Ha acTpasib-
HBII TUIaH TiaHeTwl. [Ipu 3TOM, XOTe-
JIoch OBl 0OpaTUTh 0CO00E€ BHMMAaHUE
Ha TO, YTO aCTPaJbHbIi YPOBEHb HMEET
BHYTpHU ce0s moxdapbep. Uto a0 Takoe?..
A 9TO 3HQYUT, UTO YEJIOBEK, 3aBEPILINB-
LKA TTOJJHOCTBIO Pa3BUTHUE Ha acTpalib-
HOM YpOBHE 1 UMEIOLLIMIT aCTpabHOE Te-
JIo, cocTosiee U3 AByX (hopM MaTepuu,
MocJjie CMepTHU ToTajaeT Ha BepXHeac-
TPaJibHbI YPOBEHb, KOTOPHII B XpUCTU-
aHCKOM penauruu Ha3biBaloT «PAEM».
DTO BO3MOXHO B TOM CJIy4yae, €Cliv ue-
JIOBEK He HapabaThIBaeT MPU KU3HU TA-
JKEJI0i KapMbl — «TpexoB» (0003HAYEHUS
Ha Puc. 72 toxnectBeHHbI Puc. 61).

Puc. 73 — npu HU3KOM YpOBHE pa3BUTUSI
CYIIHOCTH KaHaJl, BOSHUKAIOIIUIA B MO-
MEHT CMEPTU TOCTUTAET TOJBKO YPOB-
H HUXHero actpana. [locime cmeptu
CYLUIHOCTb TAKOTO YE€JIOBEKA MOMAanaeT
Ha HUKHEAaCTpaJibHbIN ypoBeHb. Ha aTOM
YPOBHE OOUTAIOT BBIMEPIIIUE, B XOE 9BO-
JIIOLIMU, BUJBI — IMHO3aBPbI, XUIIIHUKU
Pa3HBIX TUIIOB U KJIAaCCOB (0003HAUYEHUS
Ha Puc. 73 toxnectBeHHbl Puc. 61).
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Puc. 74 — xaHai, cBI3bIBaIOLINI CYIITHOCTb C MEPTBBIM (DU3NYECKUM
TEJIOM UCYE3AET MOJTHOCTHIO TOJIBKO TTOCJIE TTIOJTHOTO UCYE3HOBEHUS Clie-
JIOB OPTaHUKU B KOCTSIX CKEJIETa YEJIOBEKA.
Ecnu ke yenoBek, COBEPIIMBILMIA KaKOe-
JIMOO SBOJIIOLIIMOHHOE MIPECTYIUIEHUE, CY-
MEJI COXPaHMUTh 3alUTY, TO aCTpaJbHbIE
XUIIHUKU HE B COCTOSTHUM J0 HEro 100-
parbes. Ho ripu cBOEM HOBOM BOILIOLIE-
HUU TaKasl CyIIHOCTb YK€ OyIeT UMETh Ha-
PYILIEHHYIO CTPYKTYPY aCTPaJIbHOIO TeJa.
Yo, B CBOIO OUEpED, TPUBENIET K HAPYILIE-
HUIO pa3BUTUS (PU3NYECKOTO Tejla B HOBOM
BOIUIOIIEHUH. DTO HapyllIeHUe OyIeT Mpo-
SIBJISITbCS B Pa3JIMYHBIX, YACTO OYEHbB TSIKE-
JIbIX 3200JIEBaHUSIX, KOTOPbIE Ha3bIBAIOT
KapMHYeCKHMH 3200J1eBaHisAIMH (0003Haue-
Hus Ha Puc. 74 ToxnectBeHHBI Prc. 61).

Puc. 75 — npu otcyTcTBMM 3aILIMTHOMR 0060-
JIOUKU CYIIIHOCTD, TTOMNaBIIasi B HUXKHUH
acTpaJl, HAXOAUTCS B OKPYKEHUU acTpasib-
HBIX XXMBOTHBIX 1 YaCTO CTAHOBUTCS UX
no6brueit, ux nuieit. CylHoCTh nepecra-
€T cyllleCcTBOBaTh BOOOIIE (0003HAYEHUS
Ha Puc. 75 ToxaectBeHHbI Puc. 61).
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M) da3pl CHA Yell0BEKA

Puc. 76

Puc. 77

Puc.76 — nepBas (¢aza cHa, Korga Mo3r
YyeJloBeKa HauMHAET IepecTpanuBaTh CBOM
pexXuM paboThI, IPU KOTOPOM CYIITHOCTh
MOXET HaXOAUTbCA BHE (pU3NIECKOTO
Tena.

1. ®usnueckoe TeIo.

2. 3amuTHOE noJie (000J0uKa).

Puc. 77 — Bropas ¢aza cHa, mpu KOTOpOii
MO3T, MIPOJ0JIKask MEHSTb PEXXUM CBOEM
paboThI e1aeT BO3MOXHBIM BBIXO CY-
IIHOCTU U3 CBOEro (hu3nueckoro Tejaa
(Hayas10 BBIXOIA).

1. ®usnueckoe TeIo.

2. Cy1HOCTb.

3. 3ammTHAasg 000I0YKa.
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Puc. 78

Time

B 12 L Zam Jam dan o G

Puc. 79

Puc.78 — tpeThs (pa3za cHa, Korjga cyli-
HOCTb MOJHOCTHIO BBIXOAUT U3 Teja.
Mexny GpU3n4eCcKUM TEJIOM U CYILIHO-
CThIO COXpaHSIETCSl CBSI3b Uepe3 KaHall.
CylHOCTb OCTaETCcsl «MPUBSI3aHHOI»
K ¢U3NYEeCKOMY Teay B TeUEHUE BCETO
CHa.

1. ®usunyeckoe Teno.

2. CylIHOCTb.

3. 3amuTHas 000j0uKa PU3NIECKOTO
Tesa.

3*, 3ammTHas 000JI0UYKa CYIIHOCTH.

4. KaHan, cBsI3bIBAIOIIMI CYILIHOCTh
" (U3UYECKOE TENO.

Puc.79 — gyerBépTas ¢asa cHa, mpu Ko-
TOPOI MO3T UeJioBeKa MOJIHOCThIO Mepe-
CTpaMBaeTCsl Ha pexXUM padOThl, KOraa
CYLLIHOCTh HAXOAUTCSI BHE TeJIa.

1. ®usunyeckoe Teno.

2. CylIHOCTb.

3. 3amuTHas 000JoukKa PU3NIECKOTO
Tesa.

3*, 3ammTHas 000JI0UYKa CYIIHOCTH.

4. KaHan, cBsI3bIBAIOIIMI CYIIIHOCTh
1 GU3NIECKOE TENO.
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Puc. 80

g 12 L 2w Jam dain San Gam

Puc. 81

1o 1200 L Zam i dam San G

Puc. 80 — paza mrybokoro cHa, Korma Mo3r
HaXOIMTCSI B XayiieM pexume. [lepuo-
QUYECKUEe BCIIECKM aKTUBHOCTU MO3Ta
HE TT03BOJISIOT MY ITOJIHOCTBIO BBIKJTIO-
YUTHCS.

1. ®usuueckoe Tejo.

2. CylIIHOCTb.

3. 3amuTHag 060Jiouka (pU3NIECKOTo
Tena.

3*, 3ammTHasg 0007109Ka CYIIIHOCTH.

4. KaHan, cBI3BIBalOIIMil CYIIIHOCTH
1 (pU3NIECKOE TENO.

Puc. 81 — ¢daza npoOyxaeHus, Korma
B MO3Te BO3HMKAET MOIIHbII CUTHAJ, KO-
TOPBII aKTUBU3UPYET MO3T U CO3IAET yC-
JIOBUS JIJ1s1 BXOAA CYIITHOCTH B CBOE (hU3U-
Yyeckoe TeJo.

1. ®usuueckoe Tejo.

2. CylIIHOCTb.

3. 3amuTHag 060Jiouka (pU3NIECKOTO
Tena.

3*, 3amuTHas 000J104YKa CyII[HOCTH.

4. KaHan, cBsI3bIBAIOIIUN CYIIIHOCTh
1 (pU3NIECKOE TENO.
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Puc. 82

Time

Vs (2 L 2o S L Saim_Ga

Puc. 83

T fam 2w am dam Sam s

Puc. 82 — Mo3r reHepuUpyeT CUTHAJIbI, TPU
KOTOPBIX OTKPBIBAETCS 3alllUTHas 000-
JIoyka (U3MYECKOTO TeJla U CYLIHOCTh
MOXET BOUTHU B CBOE TeJIO.

1. dusuyeckoe TeIO.

2. CylIHOCTb.

3. 3amuTHas 000I0UKa.

Puc. 83 — K MOMeHTY npoOy:KaeHHsT Bce
MpPOIIeECChl MO3ra BO3BpallaloTcd K UC-
XOITHOMY COCTOSIHUIO, TIPY KOTOPOM CYIII-
HOCTb 1 (p3MYECKOe TeJIO pabOTaIOT, KaK
olHa cUcTeMa.

1. dusuyeckoe TeIO.

2. 3amuTHast 000J0YKa.
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H) Da3bl rudeM opranu3mMa

Puc. 84

0!?3456789]0nzin

Time

Puc. 85

Puc. 84 — HayanbHBINA MOMEHT CMEPTHU,
KOTJIa B MO3T IIEPECTAIOT ITOCTYIaTh He00-
XOIMMBIE JUISI €T0 KU3HEAEATETbHOCTH BE-
LLIECTBA.

1. ®usuueckoe TeNO.

2. 3amuTHas 000JI0YKa.

Puc. 85 — mo3r, He moJiyyast HeoOXoau-
MBbI€ U151 CBOEM XKU3HEAEATEIbHOCTH Be-
IIEeCTBa, HAYMHAET NIEPEXOIUTh HA MUHM -
MaJIbHYIO aKTUBHOCTbD, YTO aHAJIOTUYHO
cocTostHUIO cHa. [Tpy 3TOM CylIHOCTb Ha-
YUHAET BBIXOOUTH U3 (PU3NIECKOTO TelIa.
1. ®usuueckoe TeINO.

2. Cy1HOCTb.

3. 3ammTHAasg 00oI0YKA.

442



Ilpunoxcenue 5. Onucarue pucyHkos

Puc. 86

(!!23456789]0min

Time

Puc. 87

Puc. 86 — ucrnonb3oBaB 3amachbl, MO3T
BBIHYXXIEHHO MEPEXOAUT Ha elIe OoJiee
HU3KUI ypOBEeHb aKTUBHOCTU. [1pu aTOM
HayMHaeT pa3pylliaThbCs 3allUTHasE 000-
Jouka pusuueckoro tena. [Iponomkaercs
MPOLECC BBIXOJA CYIIIHOCTH U3 TeJa.

1. ®usunyeckoe Teno.

2. CylIHOCTb.

3. 3amuTHas 000joukKa PU3UIECKOTO
Tena.

3*, 3amuTHas 000J104YKa CyIIIHOCTH.

4. KaHazi, cBS3BIBAOIIUI CYIIHOCTH
1 GU3NIECKOE TENO.

Puc. 87 — cylmiHOCTB MOJIHOCTHIO BBIXOIUT
U3 Tena, 3alluTHasE 000J04Ka KOTOPOIo
MPOOJIKAET pa3pylIaThCs.

1. ®usnyeckoe Teno.

2. CylIHOCTb.

3. 3amuTHas 000j0uKa PU3NIECKOTO
Tesa.

3*, 3amuTHasa 000J04YKa CyIIHOCTH.

4. KaHan, cBsI3bIBAIOIIMI CYIIIHOCTh
1 (GU3NIECKOE TENO.
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Puc. 88

\GIEDC
01 234567

4

9 10 min

Time

Puc. 89

\G I EDCB

1234367891012

r
0 9Day 40 Days Dear

Puc. 88 — npu moaHoM pa3pylieHUU
3alIUMTHOI 000J0YKM BBICBOOOXKIAET-
Csl DHEPrusi, KoTopasi co3IaéT BCILJIECK,
dopmupyrouii KaHai. ITo aTomy KaHa-
JIy CYLIIHOCTb HAaUMHAaEeT CBOE ABUKEHUE
Ha Ipyrue ypoBHU 3eMJIN.

1. ®usuueckoe Tejo.

2. CylIIHOCTb.

3. 3aiuTHast 000104Ka (PU3NYECKOro Tea.
3*. 3ammTHast 0007104Ka CYIIIHOCTH.

4. KaHaJ, CBS3bIBAIOIIMI CYLIIHOCTH
1 pU3NIECKOe TeNO.

5. KaHai1, 11o KOTOpoMy CYIIIHOCTb YXOAUT
Ha Ipyrvue ypOBHMU IJIaHETHI.

Puc. 89 — HaunHaeTcs rubeb KJIETOK Op-
raHu3mMa, B IIEpPBYIO ouepelb — HEMPOHOB
Mo3sra. CyluHOCTb UMeeT KaHaJl, CBSI3bI-
BaloIINii €€ ¢ MEPTBBIM (DU3UUECKUM TE-
JIOM, KOTOPbIiA UM€eeT TPpYU HUTU, UAYILLINE
K 3(MpHOMY, aCTpaibHOMY U MEPBOMY
MEHTaJIbHOMY T€JlaM, COOTBETCTBEHHO.
1. ®usuueckoe Tejo.

2. DdupHoe Teo.

3. AcTpasibHOE TeJo.

4. [lepBoe MEHTaJIbHOE TEJO.

5. Hutb, cBg3bIBaloliass MEPTBOE pur3K-
YecKOoe TesIo ¢ 3(UPHbBIM.

5*. Hutb, cBsi3bIBalolIasi MEPTBOE (hU3U-
YeCKOe TeJIO C aCTPaJIbHBIM.

5**. Hutb, cBSI3bIBaOIasl MEPTBOE (PU3MNUECKOE TEJIO C MEPBLIM

MCEHTAJIbHbIM.
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Puc. 90
n—.
{ =51
« _.AG F E DGR
I21‘3‘7"mllp
0 9Day 40 Days ear
Puc. 91

AL S 4
12345678910112

0 9Dy 40 Days Tear

Puc. 90 — yepe3 neBsATh AHEH pacnana pu-
3MYECKOro Tejla OOPBIBAETCSI HUTh CBSI3U
MeXy (U3MYECKHUM U MIEPBbIM MEHTaIb-
HBIM TeJIaMU.

1. ®usunueckoe Teno.

2. DdupHoe Telo.

3. AcTpanbHoe TeJlo.

4. [lepBoe MeHTa/IbHOE TEJIO.

5. Huts, cBg3bIBaloOIIast MEPTBOE (pU3K-
YeCKOE TeJIO C 3(PUPHBIM.

5*. Hutb, cBsi3bIBaloOIIas MEPTBOE (DU3U-
YeCKOe TeJI0 C aCTpaIbHbIM.

Puc.91 — uyepe3 copok nHeit pacnana
(pusmueckoro teaa, oOpPHIBAETCI HUTH
CBI3U MeXIy (pU3NIecKUM U acTpaib-
HBIM TeJIaMU.

1. ®dusuyeckoe TeINO.

2. DdupHoe Teo.

3. AcTpanbHoe TeJlo.

4. [lepBoe MeHTaIbHOE TEJIO.

5. Hutb, cBsI3bIBaOLIast MEPTBOE pU3U-
YeCKOE TeJIO C 3(PUPHBIM.

445



Huxkonaii Jlesawos. Ilocaednee oopawenue k Yenoseuecmay

Puc. 92

1234367891011
0 9Dy 40 Days Wear

Puc. 93

\GFED

»
12345678910

0 9Day 40 Days Wear

Puc. 92 — nmponomkaercsd mpoliiece pacna-
Jla OpraHMKHU B KOCTSIX CKeJIeTa YeJIoBeKa.
1. ®usuueckoe Tejo.

2. DdupHoe Teo.

3. AcTpasibHOE Teo.

4. [lepBoe MeHTaJIbHOE TEJIO.

5. Huts, cBg3bIBalOIIas MEPTBOE (PU3KU-
YECKOE TEJIO C 3(PUPHBIM.

Puc. 93 — ckener yemoBeka 3aMeHsIeTCS
Ha HeOpraHW4YeCcKue COeIMHEHMS, U UC-
4ye3aloT MOCJeIHNE OCTATKN OPTaHUKH,
Hecylye MHGOpMalLMIo O BHEITHOCTHA
YyeJIoBeKa M ero CYIIHOCTH.

1. Ckerner yenoBexa.

2. DdupHoe Teo.

3. AcTpanbHoOe Teo.

4. [lepBoe MEHTAJILHOE TEJIO.

446



Ilpunoxcenue 5. Onucanue pucynkos

0) Da3pl KIMHUYECKOI CMEPTH

Puc. 94

01 2 345678 9 10min
r————

Time

Puc. 95

012 34567289 10min
h— — ——

Time

Puc. 94 — HavyanbHBINA MOMEHT KJIMHUYE-
CKOI cMepTH, KOIJa B MO3T IpeKpalla-
€TCS MOCTYIJIeHNE HEOOXOMUMBIX IJIST
KU3HEIesITeJIbHOCTU HEMPOHOB MO3Ta
BEILIECTB.

1. ®usunyeckoe TeIO.

2. 3amuTHas ob6ojouka GU3NYECKOro
Tesa.

Puc. 95 — mo3r, He nosyyass HeoOXonm-
MBble IUIS CBOE€i XM3HEIEesITEIbHOCTU
BElIEeCTBA, HAUMHACT IIePEXOIUTh Ha pe-
>KMM MUHUMAaJIbHOI aKTUBHOCTH, YTO DK-
BUBAJICHTHO COCTOSIHUMIO cHa. [1pu aTom
CYLIIHOCTb HAUMHAET BBIXOIUTH M3 CBOETO
(pusmyeckoro Tena.

1. ®dusnyeckoe TeIO.

2. CylIHOCTb.

3. 3amuTHag obojouka GU3NYECKOro
Teja.

3*, 3ammTHas1 000JI0UKa CYLIHOCTH.
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Puc. 96

Time

Puc. 97

Puc. 96 — ucroap3oBaB Bce CBOU 3ara-
CBhI, MO3T BBIHYKIEHHO IEPEXOIUT Ha €I
OoJiee HU3KMIA peXXUM aKTUBHOCTH. [1pn
9TOM HAYMHAET pa3pylIaThCs 3alllMTHAs
00oJiouKka (pU3NYECKOro Tea.

1. ®usuueckoe TeNO.

2. CylIIHOCTb.

3. 3amuTHasg 060Jiouka (pU3NIECKOTro
Tena.

3*, 3amuTHas 000J04YKa CyII[HOCTH.

4. KanHas, CBI3bIBAIOMINI CYIIIHOCTH
1 (GpU3NIECKOE TENO.

Puc. 97 — cyliHOCTb MOTHOCTBIO BBIXO-
JIUT U3 Tejla, 3alluTHas 000J0YKa KOTO-
pOro MponoJKaeT pa3pylaThbCesl.

1. ®usuueckoe Tejo.

2. CylIIHOCTb.

3. 3amuTHag 060Jiouka (pU3NIECKOTro
Tena.

3*, 3amuTHas 000J104YKa CyII[HOCTH.

4. KaHan, cBsI3bIBAIOIIUN CYIIIHOCTh
1 (GpU3NIECKOE TENO.
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G

AGIEDCB
01 234567 8 9 10min

Time 2

Puc. 98

Puc. 98 — npu nmotHOM pa3pylieHun 3a-
IIMTHOM 000JJ0YKM BO3HUKAET BCILIECK
SHEpruu, GOPMUPYIOIINIA KaHaJ, IO KO-
TOPOMY CYIIIHOCTh HAUMHAET ABUTAThCS
Ha JIpyrue ypoBHU 3€MIIN.

1. ®usunyeckoe Teno.

2. CylIHOCTb.

3. 3ammTHasg 000J109Ka (pH3MYECKOTO TeIa.
3*, 3amuTHas 000J04YKa CyIIHOCTH.

4. Hutb, cBsI3bIBalOIIAS CYLIIHOCTD U (hU-
31YECKOe TeJO.

5. KaHaJjt, mo KOTopoMmy CYIIIHOCTb BBIXO-
JUT Ha Ipyrie ypOBHU 3eMIJIN.

t; — MOMEHT 0Opa3oBaHUs KaHasla, KOTO-
PBIif OTKpBIBaeT KaueCTBEHHBII Oapbep.

t; — BpeMs ¢ MOMEHTA HACTYIJICHUY KJIWHUYECKOM CMCpPTHU, 00
KOTOpOro, B OOJILLIMHCTBE CJIyyacsB, HeﬁpOHbI Mo3ra elie COXPaHAIOTCA

KM BbIMMU.

Puc. 99 — ecnu Kopa rojloBHOro Mo3ra BHOBb HaUMHAET MOJIy4yaTh

3
4

Time b

Puc. 99

HEOOXOAMMBIE ISl CBOEH XKU3HENeATeb-
HOCTH BellleCTBa, MO3T HAUYMHAET BOCCTA-
HaBJIMBATh CBOIO aKTUBHOCTb, YTO CO3/a-
€T yCJI0BUS TSl BXOAA CYLLIHOCTU 0OpaTHO
B cBO€ (pusnueckoe Teno. [lpu aTom Ha-
YMHAeT BOCCTAHABIMBATbCS 3alllMTHAas
000J104Ka (PU3NYECKOTO Tea.

1. ®usunueckoe Teno.

2. CylIHOCTb.

3. 3ammTHasg 000109Ka (pH3MYECKOTO TeIa.
3*, 3amuTHas 000J04YKa CyIIIHOCTH.

4. Hutb, cBsI3bIBalOIIAS CYLIIHOCTD U (hU-
31YECKOe TeJO.

5. KaHaJt, mo KoOTopomy CYIIIHOCTb BBIXO-
JUT Ha Ipyrue ypOBHU 3eMIJIN.
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t; — MOMEHT BXOJIa CYIIIHOCTH B KaHaJl.
t, — MOMEHT BO3BpAILIEHHS CYIITHOCTH 110 KaHAJTy B (PM3MUECKOE TEJIO.

Puc. 100

012 3456 7 8 9 10min
Ittty

Time

Puc. 100 — mo Mepe BOCCTaHOBJICHUS aK-
TUBHOCTU (DYHKILIMI MO3ra, BOCCTAHABJIM -
BaeTcs 3allMTHAsE 000J10YKa BOKPYT (hu-
3uyeckoro Tena. [Ipu 3ToM MO3r yeoBeka
MepexoauT B aKTUBHOE COCTOSIHUE, KaK
NpY NpoOYXAECHNU, TOJBKO C e1le 00Jb-
1LIe aMIUIUTYI0M X YaCTOTOM, UTO TIPUBO-
JUT K TOTOBHOCTHY MO3ra K BO3BpalleHUIO
CyIIHOCTU B Teno. CylIHOCTh HAaUMHAET
BXOJIMTH B T€JI0, KaK IMPU MPOOyXKIeHUU
MocJie CHa.

1. ®usuueckoe Tejo.

2. CylIIHOCTb.

3. 3amuTHag 060Jiouka (pU3NIECKOTro
Tena.

3*, 3amuTHas 000J04YKa CyII[HOCTH.
4. Hutb, cBsI3bIBaOILIAS CYLIIHOCTh U (PU3UUYECKOE TEJIO.

Puc. 101

01 2 3 4 56 7 8 9 10min
L

Time

Puc. 101 — cymHOCTb HAUMHAET BXOAUTH
B CBOE (pr3MUECKOE TeJIO.

1. ®usuueckoe Tejo.

2. CylIIHOCTb.

3. 3amuTHag 060Jiouka (pU3NIECKOTro
Tena.

3*, 3amuTHas 000J04YKa CyII[HOCTH.
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Puc. 102

234 56 7 8 9 10min

Time

Puc. 102 — dpyHkuuu mMo3ra opraHuzma
BO3BpalLIAlOTCs K HOPME, YeJIOBEK BhIXO-
JIAT 13 COCTOSIHUSI KIMHUYECKOI CMEPTH.
1. — ®usuueckoe Teio.

2. — 3amuTHasg 0001049Ka (PU3NIECKOTO
Tesa.

m) ACTpoHOMHYECKHE IPbl 3eMJIn

ITocne o6pa3zoBaHus MIaHETbl MOTOKKU MaTepUil MPOAOIXKAIOT MPO-
HU3BIBATh €€ CTPYKTYpHI. [Ipnuém, COOTHOILIIEHME TTOTOKOB B OOIIEM I10-
TOKE — pa3JIMuYHO Y U3MEHSIETCS BO BpEMEHU.

Puc. 103

Puc. 103 — B actponomuueckyio 3py OBHA
JOMUHUPYET B 00IleM MOTOKE MaTe-
pus tuna G, 4To co31aéT MaKCUMAaIbHO
OJIaronpUsTHBIC YCIOBUS IJISI pa3BUTHUS
aupHoro Tena. DTo NMPOIBISETCS Y YETO-
BEKa B €ro akTUBHOCTHU, 00Jiee CUIbHOMI
BoOJie, B GU3NYECKOI CUJIIE.

1;2;3;4;5; 6 — coorBeTCTBEHHO: (PU3U-
YeCKH IJIOTHasl, aupHasi, acTpajbHasl,
repBasi MEHTaJIbHasl, BTOpasi MEHTaJlb-
Hasl, TpeThs MEHTaJIbHAsI C(hephl.
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Puc. 104

Puc. 104 — B actpoHomuyeckyto apy PbIb
JTOMUHUPYET B OOIIIEM IMOTOKE MaTepUs
tuna F, yto co3gaér OnaronpusiTHbIE
YCJIOBUS ISl TUIEPTPOPUPOBAHHOTO
pa3BUTHUS acTpaJbHOTO Teja YesloBeKa
U TIPOSIBJISIETCS] B OBBILLIEHHOM CEKCyallb-
HOM aKTUBHOCTU U MOIIHBIX SMOLMSIX,
B 0OJIbIIIEI YacTU, OTpULIATEJILHBIX (3pa
JAbABOJIA).

1;2;3;4;5; 6 — coorBeTCTBEHHO: (PU3HU-
YeCKM MJI0THAas1, 3(pupHasi, acTpajbHasl,
rnepBasi MEHTaJbHas, BTOpasi MEHTaJIb-
Hasl, TPeThsI MEHTaJIbHas C(HEPHI.

Puc. 105 — B actponomunueckyto 3py BOJAOJIES noMruHupyIoT B 00-
IIIeM IToToKe Matepus Tuma E, 4To co31aét 61aronpusiTHbIE YCJIOBUS IS

Puc. 105

pa3BUTHUS MEPBOTO MEHTAJIBHOTO TeJla,
WHTEJIJICKTA.

1;2;3;4;5; 6 — coorBeTCTBEHHO: (PU3U-
YeCcKU IJIOTHas, 2(upHasi, acTpajbHasl,
repBasi MEHTaJIbHas, BTOpasi MEHTaJlb-
Hasl, TPETbsI MEHTAJIbHASI cephl.
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Puc. 106

Puc. 106 — rpacuK rapMOHUYHOTO pa3BU-
TUS YEJIOBEKA B XOJI€ IBOJIIOLIAU.

Jo — MUHUMAaJbHBINM YPOBEHb PA3BUTHS
WHTEJIEeKTa, AYXOBHOCTH, TIPU KOTOPOM
BO3MOXEH MEHTaJbHbINA KOHTAKT C ApY-
TMMU HUBWIN3ALUSIMMU.

Ey) — MUHUMaTbHBIN SHEPreTUYEeCKUiA Mo-
TEeHLIMAJI, KOTOPbIA JOKEH ObITh Y YesI0-
BEKa, YTOObI 3TOT KOHTAKT CTaJl BO3MOXEH.

p) MMyHHas cucTemMa 4esioBeKa

Puc. 107

Puc. 107 — MexaHu3M paboTbl UMMYHHOI
CUCTEMBI YEJIOBEKA.

Wi — ¢a3a akTUBHOM UMMYHHOI peak-
IMY OpTaHM3Ma YeJIoBeKa.

W, — ¢aza nacCCMBHOCTU UMMYHHOI CH-
CTEMBbI YEJIOBEKA.

J"*™ — IepBOHAYaJIbHbII BCIJIECK aKTUB-
HOCTU UMMYHHOI CUCTEMBI YEJIOBEKA.
J2; I35 Jo; Js; J6; J7 — cnenyrolue Berie-
CKM aKTUBHOCTA UMMYHHOI CUCTEMBI Ye-
JIOBEKA.

t1; t3; ts; t7; to; t;1 — MOMEHTHI BDEMEHU,
KOIJa MMMYHHasl cucTeMa rnepecTtaer 6o-
POTBCS C OOJIE3HBIO.

t2; t4; te; ts; tio; tiz — MOMEHTBI BPEMEHU,

KoIZla UMMYHHasI CCTeMa BHOBb BKJTIOUAeTCsI B 0OPLOY.
t2"; t4"; ts' — peanbHOE BpeMs, HEOOXOIMMOE UMMYHHOM CUCTEME
YyeJIoBeKa IS TIOJTHOTO BOCCTAHOBJICHUSI aKTUBHOCTH.

453



Hukonaii Jlesawos. Ilocaednee oopauwenue k Yenoseuecmay

¢) BereraTuBHas HepBHAsA cUCTEMA

Puc. 108 — BeretatBHasi HepBHasI CUCTe-
Ma. CucTtema yrnpaBieHUs] U KOHTPOJIsS
(byHK1LIMIT OpraHOB OpraHU3Ma yesjaoBeKa.
1. 30Ha KOpHI TOJIOBHOTO MO3ra, KOHTp-
oaupyromas GYHKIMU MOIXKeTy10UYHOMI
JKeJIe3bl.

2. 30Ha pacnoaoXeHus ruIoTajiamyca.
3. PetukynsapHas popManusi.

4. [unodus.

5. [TapacuMnaTuyecKuii HEHTP CIMHHO-
ro Mo3ra.

6. [TapacumMnaTuyecKuii HEPB.

7. CuMIaTU4eCKuii LIEHTP CIIMHHOIO MO3ra.
8. Cumnaruyeckuii HepB.

9. INomxenynouHasi xkene3a.

Puc. 108

Puc. 109 — ypoBHM aKTUBHOCTU UMMYH-
HOI1 CUCTeMBbI OpraHM3Ma YeI0BeKa.

J"X — ypOBEHb UMMYHHOI CUCTEMBI 310~
POBOTO YeJIOBEKaA.

Ji1 — ypoBeHb UMMYHHOM CUCTEMBI, KOTIA
yesnoBeK MoxeT 3apa3utbest CITU oM.
J2 — ypoBeHb UMMYHHOM CHUCTEMBI, KO-
IJ1a HauMHaeTcsl akTuBHas ¢a3a 3abosie-
BaHWUsI.

t; — Haya10 MTHKYOallMOHHOTO Meproa.
t, — KOHell MHKYOaIlMOHHOTO Iepuoa.

Puc. 109

G

—
—

S mNwRUISNGSS

max
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T) Tunbl NICMXUKHK Ye0BeKa

Puc. 110

Puc. 110 — cooTHO1IEeHUE YPOBHE pa3-
BUTUS 2(PUPHOTO U acTPajbHOIO Tea
CYIIIHOCTH YeJI0BEKa, COOTBETCTBYIOIIEE
CAHIBMHUCTUYECKOMY TUITY TEMIIEpaMEH-
Ta. B TeyeHue Bceil XM3HMU yeaoBeKa
CYILLIHOCTb MPOXOAUT Pa3HbIEC ITAIlbl CBO-
€ii BOJIIOLIMM U pa3BUBAsICh, OHA BIMUSIET
Ha (U3UYECKOE TeJI0, B KOTOPOM Haxo-
nutcst. CyniHOCTb YeloBeKa uMeeT (PyH-
JlaMeHT, 00Opa3oBaHHBIN TpeMs TeJIaMMU:
3(MPHBIM, ACTPAJbHBIM 11 MEHTAJIbHBIM.
Y no6oro yenoBeka Kaxaoe U3 Ha3BaH-
HBIX TE€Jl CYLIIHOCTHU MOXET OBITb 0oJice
WA MEHee Pa3BUTO WM HaXONUThCS B 3a-
YaTOYHOM COCTOSTHUMU.

1. ®usmyecku TUIOTHOE TEJIO.

2. DdupHoe Teo.
3. AcTpajibHOE TeJo.

J2 — ypoBeHb pa3BUTHUs 3(PUPHOrO Tea.
J3 — ypoBeHb pa3BUTUSI aCTPaIbHOTIO Tela.
h; i; j — KayecTBeHHbIE OapbePbl MEXITY YPOBHSIMU.
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Puc. 111

Puc. 111 — cooTHOIIEeHUE YPOBHEH pa3-
BUTUS 3(PUPHOTO U acTPajbHOIO Tela
CYIIIHOCTH 4YeJIOBeKa, COOTBETCTBYIOIIEE
(hrermaTyeckoMy TUITY TEMIIEpaMEHTA.
1. ®usnyecKu MI0THOE TEJIO.

2. DdupHoe Teo.

3. AcTpasibHOE TeJo.

J2 — ypoBeHb pa3BUTHUs 3(pUPHOTO TeJa.
J3— ypoBeHb pa3BUTHSI ACTPAJILHOIO TeJa.
h; i; j — KauecTBeHHbIE Oapbepbl MEXIY
YPOBHSIMU.

Puc. 112 — cooTHollIeHUE YPOBHEM pa3BUTUSI 3(UPHOIO U acTpaib-
HOTO TeJI CYITHOCTU YeJI0OBEKA, COOTBETCTBYIOIIIEE MEIAHXOJIMYECKOMY TUITY

Puc. 112

TeMIlepaMeHTa.
1. ®usnyecKu MI0THOE TEJIO.

2. DdupHoe Teo.

3. AcTpasibHOE TeJo.

J2 — ypoBeHb pa3BUTHUs 3(UPHOTO TeJa.
J3— ypoBeHb pa3BUTHSI ACTPAJILHOIO TeJa.
h; i; j — KauecTBeHHbIE Oapbepbl MEXIY
YPOBHSIMU.
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Puc. 113

3

y) buoputmbl

Puc. 113 — cooTHO1IEHUE YpOBHEH pas3-
BUTUS 2(UPHOTO U acTPajabHOrO Teja
CYILIIHOCTH 4YeJIOBEKa, COOTBETCTBYIOIIEE
X0JIepHYECKOMY TUITYy TEMIIepaMeHTa.

1. ®usnyecku MIOTHOE TENO.

2. DdupHoe Telo.

3. AcTpajibHOE TeJo.

J2 — ypoBeHb pa3BUTHUs 3(PUPHOTO Tea.
J3— ypoBeHb pa3BUTHSI ACTPAJILHOTO TeJIa.
h; i; j — xauecTBEeHHBIE Oapbepbl MEXIY
YPOBHSIMU.

dusnyecKoe TeIo0 U Tejla CYIIIHOCTH — 3(UPHOE, acTpaJibHOE, MEH-
TaJbHOE (ble) UMEIOT pa3HbIii KaueCTBEHHBII cocTaB. [ToaToMy oHM nMe-
JOT pa3IMYHbIe INKJIbI AKTUBHOCTU M B PE3YJIBTaTe, COOTHOIIIEHUE MEXIY
STUMM LIMKJIAMUY aKTUBHOCTH B TEKYILIMIA MOMEHT BpEMEHU MOXET ITPUHU-

Puc. 114

BIORHYTHM

PHYSICAL

MaThb LIEJIbIiA CITEKTP BO3MOXHBIX COCTOSI-
HUiA. LIMKIJIbI aKTUBHOCTH KaXJ10TO U3 TEJl
CYIIHOCTH TTOCTOSIHHBI U HE MEHSIIOTCS
B TEUEHME XXU3HU U OT YeJIOBEKA K YeJIo-
BeKy. UHAMBUIyaIbHbIE OMOPUTMbI HAYK-
HaIOT CBOI OTCUET C MOMEHTA POXIECHUS
pebEHKa, Koraa OH MOKUIAET JIOHO MaTepUu
Y CTAHOBUTCS HE3aBUCUMbBIM OPTaHU3MOM.

Puc. 114 — ¢usnyeckuit 6MOpUTM, CBSI-
3aHHBIN C LIMKJIOM aKTUBHOCTU 3(PUPHO-
ro TeJia YyeJaoBeKa.

1. ®usnyecku MIOTHOE TENO.

2. DdupHoe TeIo.
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3. AcTpasbHoOeE Teo.

4. [lepBoe MeHTaJIbHOE TEJO.
h; i; j — KauecTBeHHbIE Oapbepbl MEXTY YPOBHSIMU.

Puc. 115

BIORHYTHM

EMOTIONAL

Puc. 116

BIORHYTHM

INTELLECTUAL

Puc. 115 — sMolLMOHaJIbHBIN OMOPUTM, CBSI-
3aHHBIN C LIUKJIOM aKTUBHOCTHU acTpajib-
HOTO TeJia YeJoBeKa.

1. ®usnyecKu MI0THOE TEJIO.

2. DdupHoe Teno.

3. AcTpasbpHOE Teo.

4. [lepBoe MeHTaJIbHOE TEJO.

h; i; j — KauecTBeHHbIE Oapbepbl MEXIY
YPOBHSIMMU.

Puc. 116 — uHTeIeKTYaIbHbII OUOPUTM,
CBSI3aHHBIN C IIMKJIOM aKTUBHOCTH Mep-
BOTO MEHTAJbLHOTO TeJia.

1. ®usnyecKu MI0THOE TEJIO.

2. DdupHoe Teno.

3. AcTpasbpHOE Teo.

4. [lepBoe MeHTaJIbHOE TEJO.

h; i; j — KauecTBeHHbIE Oapbepbl MEXIY
YPOBHSIMMU.
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Puc. 117 — 3aBUCUMOCTD TOJIINHBI Kaye-
CTBEHHOIO Oapbepa Mexay (pu3ndeckKu
- MJIOTHOU 1 3¢dupHOIt chepaMu OT Bpe-

{) ‘ f':) MEHHU CYTOK.
1. ®usnyecku MIOTHOE TEJO.

2. 3amuTHas 0060Jiouka (pU3NYECKOro
.. ct— TEJ0.

3. KauecTBeHHBbII Oapbep Mexny pusu-
YeCKHU IMJIOTHOI U 3(pupHOI chepamu.

4. JIHeBHOE BpeMsI CYTOK.

5. HouHoe BpeMs CyTOK.

Puc. 117

¢) Biusaue JIyHbl Ha 3aMTHYIO 000JI0YKY YeI0BEKA

Co Bcex ypoBHEM Hallei iaHeThl ux oopasyoiimne (GopmMbl MaTe-
puu riepeTekaroT Ha JIyHy, Hachlas e€ rmiaHbl. Tak xe, Kak 1 CoJiHLIe Ha-
ChIIIAET 3TUMM (hOpMaMU MaTEPUM BCe YPOBHU 3emiin. MaKkcUMaIbHO 3TO
nepeTeKaHue MPOUCXOAUT B THU MOJTHOIYHUIA, YTO MPUBOAUT K YMEHbIIIe-
HUIO TOJIIMHBI KAUeCTBEHHOT0 Oapbepa MexXay (pru3ndecKuM 1 3(UPHBbIM
miaHaMmu. [Ipu aToM ycunmBaeTcs OTpULIATEIbHOE BIIMSIHME HA YETOBEKa
¢ 2(pMpHOTro 1 HUXKHEACTPAIbHOIO IJIaHOB M1aHeThl. [1pu HeliTpanu3anuu
BTOr0 OTPULIATEIbHOTO BIWSIHUS, TOJIIIMHA 3alLMTHOTO MCU-TT10JISI yMEHb-
11aeTCsl U CTAHOBUTCS MUHUMAJIbHOM B JHU TTOJTHOJYHUIA.
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Puc. 118

Puc. 119

Puc. 118 — HoBas JTyHa OKa3bIBaeT MUHM -
MaJIbHOE BJIMSIHUE Ha 3alIUTHYIO 0007104~
Ky 4eJIOBeKa.

1. ®usnyecKu MI0THOE TEJIO.

2. CylIIHOCTb.

3. 3amuTHasg o060Jiouka (pU3NIECKOTro
Tena.

3*, 3amuTHas 000J04YKa CyII[HOCTH.

4. KaHan, cBI3BIBalOUIMil CYIIIHOCTH
1 (pU3NIECKOE TENO.

Puc. 119 — «cpenHss» TyHa OKa3bIBaeT
yKe TIOBOJIbHO CUJIbHOE OTpHUIIaTeIbHOE
BJIMSTHUE Ha 3allIMTHYIO 000JIOUKY Yes0-
Beka.

1. ®usnyecKu MI0THOE TEJIO.

2. CylIIHOCTb.

3. 3amuTHag 060Jiouka (pU3NIECKOTro
Tena.

3*, 3amuTHas 000J04YKa CyII[HOCTH.

4. KaHan, cBsI3bIBAIOLIUN CYIIIHOCTh
1 (GpU3NIECKOE TENO.
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Puc. 120 — noHas 1yHa OKa3bIBaeT MaK-
CUMAaJIbHO CUJIbHOE OTPUILIATEIbHOE BJIM -
sIHME Ha 3alllMTHYIO0 000JI0UKY YeJIoBeKa.
1. ®usnyecku MIOTHOE TENO.

2. CylIHOCTb.

3. 3amuTHas 000j0ukKa PU3UYECKOTO
Tesa.

3*, 3ammTHas 000JI0UYKa CYIIHOCTH.

4. KaHan, cBsI3bIBAIOIIMI CYIIIHOCTh
1 GU3NIECKOE TENO.

Puc. 120

x) IIpupona pakoBoii omyxoJiu

ITpuunHa paka — pa3pynieHne HOPMAJIbHBIX CTPYKTYP KJIETOK Opra-
HM3MA HA YPOBHe CYIHOCTH. [T09TOMY CKOJIbKO Obl HE yaaisiiach pakoBast
OITyXO0JIb, MAKCMMYM Uepe3 MSTh JIeT (KOraa MPOUCXOAUT peryisipHas 3ame-
Ha KJIETOK MOPaXX€HHbBIX OPTaHOB), 3T OMYXO0JIb BO30OHOBJISIETCS] BHOBb...
PakoBbie KJieTKM (PYHKIIMOHAIBLHO BBINANAIOT U3 €AUHON CUCTEMBI PETy-
JIMPOBAaHUS U HAUMHAIOT Pa3BUBAThCS HE MO MPOrpaMMe OpraH1u3Ma yesio-
Beka. Bo3HUKAIOT pakoBbIe KJIETKU, OYpHOE pa3BUTHE KOTOPBIX IPUBOAUT
K OY€Hb ObICTPOMY pa3pyllieHuIo Bcero opraHu3Ma. He ciiyyaiiHo pakoBbie
KJIETKHM TOXKJIE€CTBEHHbI 3UTOTHBIM KJIETKAM.
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Puc. 121 — cTpykTypa 310p0OBOIii TKaHU
Ha (U3NYeCcKOM, 3(UPHOM, aCTpaIbHOM
1 MIEPBOM MEHTAJIbHOM YPOBHSIX.

Puc. 121

4 1. ®usuyecku MIOTHAsI TKaHb.
: 2. DdupHas TKaHb.
MOUOOJWUOOCO
JIIIIII oo 3 3. AcTpasibHasi TKaHb.
38 ”L%%%OO 4. TKaHb TIepBOTr0 MEHTAJILHOTO YPOBHSI.

Puc. 122 — paspyliieHue CTpyKTyp TKaHU
Puc. 122 | g3 mepBOM MEHTAJIBHOM, acTPaJbHOM
1 9(PUPHOM YPOBHSIX.

1. ®usnuecku Ma0THasI TKaHb.

2. DdupHas TKaHb.

3. AcTpasibHasi TKaHb.

4. TkaHb MepBOro MEHTAJbHOIO YPOBHSI.
5. 30Ha pa3pylieHus CTPYKTYpPbl TKAHM.
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Puc. 123

Puc. 124

Puc. 123 — o6pa3oBaHue pakoBOIi TKaHU
Ha (pU3M4YeCKOM 1 2(PUPHOM YPOBHSIX.

1. ®usnyecku MI0THAS TKaHb.

2. D¢dupHas TKaHb.

3. AcTpajibHasi TKaHb.

4. TkaHb MepBOro MEHTAJILHOTO YPOBHSI.
5. 30Ha pa3pyleHus: CTPYKTYpbl TKAHU.
6. PakoBas omyxosb (pu3M4eCcKoil TKaHU.
6'. PakoBasi ornyxosb 2(pUpHOIi TKAHU.

Puc. 124 — ynaneHue pakoBoOil OIyXoJIn
Ha (pU3UYECKOM ypOBHE HE BJIMSIET Ha
PaKOBYIO OITyX0Jib 3(PUPHOTO YPOBHSI.

1. ®usnyecku MI0THAS TKaHb.

2. D¢dupHasl TKaHb.

3. AcTpajibHasi TKaHb.

4. TkaHb NepBOro MEHTAJILHOTO YPOBHSI.
5. 30Ha pa3pyleHus: CTPYKTypbl TKAHU.
6. PakoBas omyxosb (pu3M4ecKoii TKaHU.
6'. PakoBasi ornyxosb 2(pUpHOIi TKAHU.

7. 30Ha ygajeHus GU3NIEeCKU MJIOTHOM
PaKOBOM OIYXOJIH.
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Puc. 125

4
00OOE
0/0/0/0/a , 3
o/c/ofela

2

Puc. 125 — BoccTaHOBJIEHME paKOBOM
OITyX0JI1 Ha (PU3UYECKOM YPOBHE € 3(pup-
HOTO YPOBHSI TKaHU.

1. ®usuyecku MIOTHAsI TKaHb.

2. DdupHas TKaHb.

3. AcTpasibHasi TKaHb.

4. TkaHb MepBOro MEHTAJbHOIO YPOBHSI.
5. 30Ha pa3pylieHus CTPYKTYpPbl TKAHM.

6. BoccTaHoBeHHAs1 pakoBasl ONyXOJb
Ha GU3NYECKOM YPOBHE.

6'. PakoBas oryxoJib 9(pipHOTO YPOBHSI.

1) Bo3moxKHOCTb BX0/a BO BpeMsi CHa B (DM3UYECKOE TeJI0

JPYTUX CYIIHOCTEMR

B nosnnomynne, xorna orpuLiaTebHOE BIUSHUE IOTOKOB SHEPIUU
C aCTPaJIbHOTO U 3(PMPHOTO IJIAHOB MAKCMMAJILHO, IIPOUCXOINT €LIE OOJIb-

Puc. 126

1Iee yrHeTeHue u 0e3 Toro yxe ocyiad-
JIEHHOM TICH-3alllUThl. A B HEKOTOPBIX
CJIyJasix OHa MOXET MCUYE3HYTh COBCEM...
B dusunueckoe Teno 6e3 ncu-3aimuThl WK
C OUeHb cjaboil mcu-3alMUTON MOXET
BOMTH HE TOJBKO CYIITHOCTb YeJIOBEKa, KO-
TOPOMY TTPUHAUIEXKUT 3TO TEJI0, HO U JIIO-
Oast apyrasi CylHOCTb C 3(pUpHOro WiIn
HUXXHEACTPaJIbHOTO TIaHOB.

Puc. 126 — cnabag 3amuTHasg 000J04Ka
WM ocJiabiieHHast 00JIe3HIMU TIPU MU -
HUMaJbHOM OTPUILIATEIbHOM BIMSTHUN
co croponbl JIVHBI.
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1. ®dusuueckoe TeIO.

2. CyliHoCTh, MMeroiast pu3ndeckoe Teso.

3. 3amuTHasg 000J09Ka (PU3NIECKOTO Tea.

3*, 3amuTHas 000J104Ka CyII[HOCTH.

4. Kanan, cBsI3bIBAIONINI CYIIIHOCTb U (DU3UUECKOE TEJIO.
5. CymHoCTb, He uMeloiast (PU3n4ecKoro Tenia.

6. 3amuTHAs 000JI0YKA 3TOM CYIITHOCTH.

Puc. 127 — mpu MakcMMaIbHOM OTPULIATEIbBHOM BJIUSIHUM CO CTOPO-
Hbl JIVHBI npu noaHoyHuM 3ammuTHass 00004Ka CTAHOBUTCS e11E 0oJiee
CJ1a00 1 TS APYTUX CYLIIHOCTEM MOSIBIISIETCS BO3BMOXHOCTb BXO/1a B ITpaK-
TUYECKU HE3alUIIEHHOE (DU3UUYECKOE TEJIO, IPUHAIJIEXAIEe APYTOi

Puc. 127

cyimiHocTu. [Ipu 3TOM Takast CyuIHOCTb
MOXKET 3aXBaTUTh UyK0€ (Pr3nUecKoe Te-
JIO KaK BpeMEeHHO, TaK 1 HaBcerna. B mo-
CJIeAHEM CJIy4yae «pOaHas» CYITHOCTb MOJI-
HOCTbIO OJIOKMPYETCSl 3aXBaTYMKOM WJIU
OTKJIIOYAETCSI COBCEM, KaK IPU CMEPTH.
1. ®usunyeckoe Teno.

2. CymiHocTb, Meroniast Gu3n4eckoe Tejo.
3. 3ammTHasg 000109Ka (pH3MIYECKOTO TeIa.
3*, 3amuTHas 000J104YKa CyIIIHOCTH.

4. KaHa, cBSI3bIBaIOIIMIA CYLLIHOCTb U (U~
3UYECKOE TeJO.

5. CyuiHocTh, He MMeroIas PU3nIeCcKo-
ro TeJa.

6. 3amuTHAs 000JI0YKA 3TOM CYIITHOCTH.

Puc. 128 — 3axBart CylIHOCTbIO, HE UMeIOleil cBoero (pusnye-
CKOTO T€Jia, YyKOTO0 TeJIa MPpU ¢c1aboii 3alIMTHON 000JI0OUKE 3TOTO Tea.
Bo Bpems HaxoxneHus B GpU3MUECKOM TeJie «uyxoit» cymHoctu, TEJIO
sapasietcss CPEJICTBOM, ¢ momMolibio KOTOPOTO CYLIHOCTb-3aXBaTUMK
peanusyeT CBOM XeJlaHUS U MoTpeOHOCTU. DU3nveckoe Tea0 MOXKHO
CPaBHUTb C OJIEXIOMN, KOTOPYIO YEJIOBEK CHUMAET TIePE] CHOM, a Mpo-
CHYBIIMCH OJIEBA€T BHOBb... IBJIeHUs TaK Ha3bIBA€MOTO JyHAaTHU3Ma
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Puc. 128

SIBJISIIOTCSI TIPUMEPOM HEMOJHOI0 3aXBa-
Ta (PM3NYECKOr0 TeJIa YyKOii CYIHOCTBIO,
KOrja CylulHOCTb-3aXBaTYMK HE MOXKET
MOJTHOCThIO BKJIIOUUTHCS B UY>KOM MO3T
U YOpaBJSTh BceMU (DYHKLMSIMU MO3Ta
1 (PU3UYECKOro Tea.

1. ®usuueckoe Tejo.

2. CymHoCTbh, UMewIIass Gu3nveckoe
TeJo.

3. 3amuTHasg 060Jiouka (pU3NIECKOTro
Tena.

3*. 3amuTHast 000JI04Ka CYIIHOCTU, UME-
1olieit husznyeckoe Teo.

4. KaHaJ, cBSI3bIBaIOIIMIA CYLIIHOCTb U (U~
3UYECKOE TEJIO.

5. CymiHOCTb, He uMeloast GU3n4ecKoro Tena.
6. 3anuTHas 000109Ka CYIIIHOCTH, HE UMeIoLIel (DU3UYECKOro Tea.

Puc. 129

Puc. 129 — cnabas 3amuTHas 000104YKa
MpYU MMHUMAaJIbHOM OTPULIATEIbHOM BJIM-
ssHUM co ctopoHbl JIYHDBI.

1. ®usuueckoe Tejo.

2. CymHoCTb, UMewIIass Gu3nveckoe
TeJj0.

3. 3amuTHag 060Jiouka (pU3NIECKOTro
Tena.

3*, 3ammTHas 0007109Ka CYIIIHOCTH.

4. KaHa, cBSI3bIBaIOIIMIA CYLIIHOCTb U (U~
3UYECKOE TeJO.

5. AcTpanbHOE XMBOTHOE.

6. 3amuTHast 00010YKa aCTPaIbHOTO XK1 -
BOTHOTO.
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Puc. 130

Puc. 131

Puc. 130 — npu MmakcuMaJIbHOM OTpUILIa-
TeJIbHOM BJIUSHUU cO cTopoHbl JIVHDBI
BO BpeMsl MOJHOJYHHUSI BOSHUKAET BO3-
MOXHOCTb BX0Ja B (pU3NYECKOE TeJIO Ye-
JIOBEKa acTpaJibHOTO XKMBOTHOTO.

1. ®usunyeckoe Teno.

2. CymiHocTb, nMeroniast Gu3ndeckoe Tejo.
3. 3ammTHasg 060109Ka (pH3MIECKOTO TeIa.
3*, 3amuTHas 000J04YKa CyIIHOCTH.

4. KaHaJ, cBSI3bIBaIOIIMIA CYILIHOCTb U (U~
3UYECKOE TeJO.

5. AcTpajbHO€ XXKMBOTHOE.

6. 3amuTHast 00010YKa aCTPAIbHOIO XM~
BOTHOTO.

Puc. 131 — 3axBaT acTpajibHbIM KMUBOTHBIM
(pmzmueckoro Tena yeroBeka.

1. ®usunyeckoe Teno.

2. CymiHocTb, nMeroniast Gu3ndeckoe Tejo.
3. 3ammTHasg 0060109Ka (pHI3MYECKOTO TeIa.
3*, 3amuTHas 000J04YKa CyIIIHOCTH.

4. KaHaJ, cBSI3bIBaIOIIMIA CYILIHOCTb U (U~
3UYECKOE TeJO.

5. AcTpajbHO€ XXKMBOTHOE.

6. 3amuTHas 00010YKa aCTPAIbHOIO XM~
BOTHOTO.
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‘I) Bxon CYIIIHOCTH OJHOrO0 I10Jia B (l)PBH‘ICCKOE TEJI0

JPYroro 1moJja

CylIHOCTbh MPUXOAUT B MOMEHT 3a4aTHsl B OILIOAOTBOPEHHYIO sIii-
1eKIeTKy... Korma B 6umomaccy ¢ MyXCKOM reHETUKOI BXOAUT MYKCKast
CYIIIHOCTb, @ B OMOMAcCCy C XK€HCKOI T€HETUKOI — >KeHCKasl CYylIHOCTb,
HE BO3HUKAaeT HUKakux mpooieM. CylHOCTh HapabaThIBaeT cede HOBOE
(buznueckoe Teno u pasBuBaercs B HEM. Ho BXxo CylIITHOCTH MO 9HepreTu-
yecKOMY KaHaJjly, BO3HMKIIIEMY B MOMEHT 3a4yaTusl, CBsI3aH C TapMOHUEH
Ka4yeCTBEHHOI CTPYKTYpPbl SHEPI1MU 3TOT0 BCILIECKA U YPOBHS, HA KOTOPOM

HaxoouTcCsda CYIIHOCTbD.

Puc. 132

Puc. 132 — BXoa XEHCKOH CYLIHOCTH
B MYXCKYIO F€HeTUKY M HapaboTKa €lo
MYKCKOTo ¢uzuueckoro tejaa. Boccra-
HOBJICHME KaUe€CTBEHHOI'O YPOBHS 3(up-
HOTO TeJjla KEHCKOI CYIIIHOCTU TpU pas-
BUTHUM B MY>KCKOM (hPU3UYECKOM TEJIE.

1. ®usnueckoe TeIo.

2. DdupHoe Tero.

3. AcTpalibHOE TeJo.

4. [lepBoe MEHTaJIbHOE TEJO.

h; i; j — KauecTBeHHbIE Oapbepbl MEXIY
YPOBHSIMMU.
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Puc. 133

Puc. 134

Puc. 133 — BoccTaHOB/IEHUE KaUeCTBEH-
HOTO YPOBHSI acCTPaJIbHOI'O TeJla XKEHCKOM
CYILLIHOCTH MPU Pa3BUTUU B MYKCKOM (P~
3U4YECKOM TeJIe.

1. ®usunyeckoe Teno.

2. DdupHoe Telo.

3. AcTpanbHoe TeJlo.

4. [lepBoe MeHTaIbHOE TEJIO.

h; i; j — xauecTBEeHHBIE Oapbepbl MEXIY
YPOBHSIMU.

Puc. 134 — BoccTaHOB/IEeHUE KAQUeCTBEH-
HOT'O YPOBHSI MEPBOr0 MEHTAJILHOTO Te-
Jla XX€HCKOM CYIIHOCTHU MPU Pa3BUTUU
B MY>XCKOM (PMI3UYECKOM TeJIE.

1. ®usunyeckoe Teno.

2. DdupHoe Teo.

3. AcTpanbHoe TeJlo.

4. [lepBoe MeHTaIbHOE TEJIO.

h; i; j — xauecTBEeHHBIE Oapbepbl MEXIY
YPOBHSIMMU.
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Puc. 135

Puc. 136

Puc. 135 — BXoa MYyXCKO# CYLIHOCTH
B XXEHCKYIO T€eHEeTUKY U HapaboTKa elo
XKeHCKoro ¢usnyeckoro tena. Boccra-
HOBJIEHNE KaueCTBEHHOTO YPOBHS 3(pup-
HOTO TeJIa MY>KCKOI CYIITHOCTHU TIpU pa3-
BUTHUU B XKEHCKOM (PU3NUECKOM TeJIE.

1. ®usuueckoe TeNO.

2. DdupHoe Teno.

3. AcTpasbpHOE Teo.

4. IlepBoe MeHTAJIbHOE TEJIO.

h; i; j — KauecTBeHHbIE Oapbepbl MEXIY
YPOBHSIMU.

Puc. 136 — BoccTaHOB/IEHME KAaUeCTBEH-
HOTO YPOBHSI aCTPaJIbHOIO Tejla MYyXXCKOM
CYLIIHOCTH NP pa3BUTHUM B KEHCKOM (DU~
3MYECKOM TeJIe.

1. ®usuueckoe Tejo.

2. DdupHoe Teo.

3. AcTpanbHOeE Teo.

4. [lepBoe MeHTaJIbHOE TEJO.

h; i; j — KauecTBeHHbIE Oapbepbl MEXIY
YPOBHSIMU.
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Puc. 137

Puc. 138

Puc. 137 — BoccTaHOB/IEHHE KAaYeCTBEH-
HOT'O YPOBHSI TIEPBOIO MEHTAJILHOTO Te-
Jla MY>XXCKOM CYIIHOCTHU TIPU Pa3BUTUU
B >)KEHCKOM (PU3UYECKOM TEJIE.

1. ®dusuyeckoe TeIO.

2. DdupHoe Teo.

3. AcTpanbHoe TeJlo.

4. IlepBoe MeHTAJIbHOE TEJIO.

h; i; j — xauecTBEeHHBIE Oapbepbl MEXIY
YPOBHSIMMU.

Puc. 138 — BXoa B MYXCKYIO TEHETUKY
MYXCKO¥M 1 K€HCKOU CYIIIHOCTEM OIHO-
BpeMeHHO. BoccTaHOB/IEHME KaueCTBEH-
HOI'0 YPOBHS 3(DUPHBIX TeJ CYLIHOCTEM
MpY pa3BUTUU B MY*XCKOM (DM3UYECKOM
Tejie. OOBIYHO BXOAST CYILIHOCTHU pa3-
HBIX YPOBHEI: HU3KOTO U BBICOKOTO.
M ecnu B MyXCKYIO T€HETUKY BOLLLIU ABE
CYIIIHOCTHU, MY>KCKasl M K€HCKasl U 3KeH-
cKas 3aHMMaeT JOMMHUPYIOIIEe MO0~
>KeHUE, TO Takke B mepuoabl 14—20 net
n 30—33 et cymecTByeT BO3MOXHOCTD
JIJISl IepeBOpayrBaHusl — JOMUHUPOBA-
HUS XKEHCKOU CYIIIHOCTH.

1. ®usuyeckoe Tea0 MyKCKOM CYyIIIHOCTH.

2. DdupHOE TeN0 MYXKCKOM CYyIITHOCTH.
3. AcTpaJibHOE TeJIO MYXKCKOI CYLIIHOCTH.
4. [TepBoe MeHTaJIbHOE TEJI0 MYKCKOIi CYIIIHOCTH.
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2'. DdupHoe TesI0 KEHCKOM CYyIIHOCTH.

3'. AcTpajbHO€ TeJIO XEeHCKOM CYyII[HOCTH.

4'. TlepBoe MeHTaJIbHOE TEJIO KEHCKOM CYIITHOCTH.

h;i;j; h'; i'; j' — kauecTBeHHbIE Oapbepbl MEXIY YPOBHSIMMU.

Puc. 139 — BoccTaHOB/IEHUE KaU€CTBEHHBIX YPOBHEI acTpabHBIX
TeJ MYXXCKOM U 3KEHCKOM CYIIIHOCTeI MpHY UX Pa3BUTUN B OMHOM MYKCKOM

Puc. 139

CYIIHOCTH.

¢dusmueckom Tene. [1pu aTOM, B 3aBUCH-
MOCTH OT TOTO, KaKasl CyIlIHOCTh TOMM-
HUPYET, MOXET MPOU30MTU KapAuHaJIb-
HOE€ MU3MEHEHME MOBEASHUS MYXUMHBbI.
ZKeHckasi CyllIHOCTb MOXKET B3SITh MOJTHbII
KOHTPOJIb HaJl MOBEIEHUEM MYKCKOTO Te-
Ja. B aTom ciydyae Mmy>kurMHa HaYMHAET ce-
051 MOJIHOCTBIO OLIYIIATh KeHIIUHOMK. YTO
WHTEPECHO, TIPOUCXOIUT TOJIHAS TPaHC-
¢dopMalus B KEHIIUHY, KEHCKasl CYyTh
«IIPOCTYIAET» SIPKO U TOJIHO.

1. ®usnyeckoe TeI0 MYKCKOM CYIIIHOCTH.
2. DdupHOE TeJI0 MYKCKOM CYIITHOCTH.
3. AcTpasibHOE TeJIO MYKCKOI1 CYIITHOCTH.
4. TlepBoe MeHTaJIbHOE TEJIO MYXCKOM

2'. DdupHoe TesI0 KEHCKOM CYyIIHOCTH.

3'. AcTpajbHO€ TeJIO XEeHCKOM CYyII[HOCTH.

4'. TlepBoe MeHTaJIbHOE TeJIO KEHCKOM CYIIIHOCTH.

h; i;j; h'; i'; j' — kauecTBeHHbIE Oapbepbl MEXIY YPOBHSIMMU.
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Puc. 140 — BoccTaHOBJIEHME KaUeCTBEHHBIX YPOBHEI MEePBbIX MEH-
TaJIbHBIX T€JI MYKCKOI U K€HCKOI CYIIIHOCTEe# IPpU UX Pa3BUTHUU B MYXKC-

3336

Jj50 i0 h-0 h-0 i-0

Puc. 140

KoM ¢u3uuyeckom tene. B atoMm ciyyae,
Npy TOMUHUPOBAHUHU XXKEHCKOI CyIIHO-
CTU Y MYy>KUYMHBI IPOSIBIISIETCS, TAK HA3BI-
BaeMblii, XXEHCKMA cKkJ1aa yma. MyxXunHa
BUIUT MUP IJIa3aMU KEHIIWUHBI U COOT-
BETCTBEHHO pearupyeT Ha MPOUCXOIS -
miee BOKpyr. I[Ipu aToM Heobs13aTenbHO
U3MEHSETCI CeKCyallbHasl OpUEeHTALIUS.
Myx4rHa UMeeT TaK Ha3bIBAEMbIiA XKEeH-
CKMI XapakKTep, YTO WHOTIA BbI3bIBAET
HEaNeKBATHYIO PEAKIIMIO OKPYKAIOIIKX.
B Takux ciydyasix oueHb 4acTo MpPOSIBIs-
IOTCS HAKJIOHHOCTHU K YMCTO XE€HCKOMY
TUITY ACITEIbHOCTH.

1. ®usuyeckoe TeJI0 MYKCKOM CYLIIHOCTH.

2. DdupHOE TeI0 MYXKCKOM CYIITHOCTH.

3. AcTpaJibHOE TEJIO MYXKCKOI CYLIIHOCTH.

4. I1epBoe MEHTAJILHOE TEJIO MYKCKOI CYIITHOCTH.

2'. DdupHoe TesI0 JKEHCKOM CYIIHOCTH.

3'. AcTpanbHOE TeJI0 XEHCKOM CYyII[HOCTH.

4'. TlepBoe MEHTAJIbHOE TEJIO XKEHCKOM CYIIIHOCTH.

h; i;j; h';i"; j' — kauecTBeHHbIE OapbepPbl MEXIY YPOBHSIMMU.
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Puc. 141 — BXoa B XKEHCKYIO T€HETUKY KEHCKOI U MYXKCKOI Cy-
IIHOCTE OAHOBpEeMEHHO. BoccTaHOBIEHNE KaYeCTBEHHbBIX YPOBHEM

=4+6 -6+8

Puc. 141

3(PUPHBIX TEJ XXKEHCKON U MYXCKOM Cy-
IIHOCTE MpU UX Pa3BUTUU B XKEHCKOM
¢dusuueckom Tesie. Haamuume MyXcKoi
CYIIHOCTHU B XK€HCKOM TeJie BeCbMa Cy-
IIECTBEHHO CKa3bIBaeTCsl Ha Pa3BUTUU
JI€BOYKM B TI€PBbIC UEThIpe-111ECTh JIET
KU3HU. Hannune MyXCKO# CylIHOCTH
YCKOpSIET pa3BUTUE OpraHu3Ma JI1eBOYKHU,
Takasl IeBoYKa OyaeT ornepexaTb Ipyrux
1 (U3UYECKU, U UHTEJIeKTyalbHO. [Tpu
3TOM OYE€Hb YaCTO MPOSIBISIIOTCS Kaue-
CTBa JMJepa, HEKOTopasi arpeCCUBHOCTh
1 MYXXCKOI1 TUIT OBEACHUSI.

1. ®usnyeckoe Tea0 MYKCKOM CYIIIHOCTH.
2. DdupHOE TeJI0 MYKCKOM CYIITHOCTH.

3. AcTpaJIbHOE TeJ0 MYKCKOIi CYIIIHOCTH.

4. [lepBoe MEHTaAJIbHOE TEJI0 MY>KCKOIi CYIIIHOCTH.

2'. DdupHoe TesI0 KEHCKOM CYIIIHOCTH.

3'. AcTpajbHO€ TeJIO XEeHCKOM CYyII[HOCTH.

4'. TlepBoe MeHTaJIbHOE TeJIO KEHCKOM CYIITHOCTH.

h; i;j; h'; i'; j' — kauecTBeHHbIE Oapbepbl MEXIY YPOBHSIMMU.

474



Ilpunoxcenue 5. Onucanue pucynkos

Puc. 142 — BoccTaHOB/IEHUE KAU€CTBEHHBIX YPOBHEI acTpabHBIX
TeJ XKEHCKOM 1 MYKCKOI CYIITHOCTEl MpU UX ONHOBPEMEHHOM Pa3BUTUU

Puc. 142

B XX€HCKOM (puznueckoM tese. Ha atom
aTarne pa3BUTUS OpraHW3Ma 3BOJIIOLU-
OHHOE TMPEUMYIIECTBO UMEET XXEHCKas
CYLIHOCTb Y, KAaK CJIEACTBUE, NOTIOJHU-
TEJbHOE MPEUMYIIECTBO B Pa3BUTHUMU,
MOJIy4eHHOE B JETCKOM BO3pacte, OJia-
rogapsi IOMMHUPOBAHUIO B 3TOM I1€pUO-
JIe MY>KCKOI CYIIIHOCTH, YBEJIMUYMBAETCS
1 HabinaeTcss JOMUHUPYIOLIEE pas3-
BUTHE JIEBYLIEK C IBYMSI CYIIITHOCTSIMU —
MYXXCKOI1 1 >xeHcKoM. [Tporcxonut oueHb
OypHO€ pa3BUTUE XEHCKOTO OpTaHU3Ma
u uHTeJuiekTa. Hannuue MyxXcKoii cy-
IIHOCTU O0ECIIeunBAET MYKCKOM CKIal
ymMma.

1. ®usuyeckoe TeJI0 MYKCKOM CYLIIHOCTH.

2. DdupHOE TeI0 MYXKCKOM CYIITHOCTH.

3. AcTpaJibHOE TEJIO MYXKCKOI CYLIIHOCTH.

4. I1epBoe MEHTAJILHOE TEJIO MYKCKOI CYIITHOCTH.

2'. DdupHoe TesI0 JKEHCKOM CYIIHOCTH.

3'. AcTpanbHOE TeJI0 XEHCKOM CYyII[HOCTH.

4'. TlepBoe MEHTAJIbHOE TEJIO XKEHCKOM CYIIIHOCTH.

h; i;j; h';i"; j' — kauecTBeHHbIE OapbepPbl MEXIY YPOBHSIMMU.
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Puc. 143

Puc. 143 — BoccTaHOBJIEHHE KAaYE€CTBEH-
HBIX YPOBHEI MepBbIX MEHTAJbHBIX TeJl
JKEHCKOM 1 MYXXCKOM CYyIIITHOCTEM TIpU UX
OJTHOBPEMEHHOM Pa3BUTUU B XKEHCKOM
pusznyeckoM Tese.

1. ®usnyeckoe TeI0 MYKCKOM CYIIIHOCTH.
2. DdupHOE TeJI0 MYKCKOM CYIITHOCTH.
3. AcTpaibHOE TeJIO MYKCKOI1 CYIITHOCTH.
4. TlepBoe MeHTaJIbHOE TEJIO MYXXCKOM
CYILLIHOCTH.

2'. DpupHOE TeI0 XKEHCKOI CYIIIHOCTH.
3'. AcTpasibHOE TeJI0 KEHCKOI CYIIITHOCTH.
4'. IlepBoe MeHTaJILHOE TEJIO KEHCKO
cymHoctu. h; i; j; h'; i'; j' — kauecTBeH-
Hble Oapbepbl MEXIY YPOBHSIMMU.

m) CTpyKTypa MHKPOKOCMOCA

Kaxnaplit aToM, B 3aBUCUMOCTH OT €ro aTOMHOIO Beca, B 00JIbIIei HiH
MeHblIIeid CTeneHH BIuseT HA MEPHOCTb CBOEr0 MUKPOKOCMOCA, BbI3bIBAsI BTO-
pUYHOE BbIPOXKAeHHE MepHOCTH. [lechopmalius pocTpaHCTBA MPOUCXOAUT

Puc. 144

HE TOJIbKO B 30HE CaMOTO sipa aToma.
OO6paszoBaBuieecs 9apo a1edopMUpyeT
MPOCTPAHCTBO BOKPYT cebsi. Ho 3Toro us-
MEHEHUsI CTPYKTYPbI ITPOCTPAHCTBA HEMIO-
CTaTOYHO JJISI CMHTE3a BeIlIeCTBA U3 CEMU
¢dopM MaTepuii.

Puc. 144 — BiusHue atTomMa Boaopoaa
Ha MPOCTPAHCTBO, B KOTOPOM OH HaXo-
IUTCsl. BropuuHoe MCKpUBJIEHUE TIPO-
CTpPaHCTBA.

1. ®usuuecku roTHas cdepa.

2. DdupHag chepa.

H — sanpo atoma Bogopoza.

S — 2JIeKTPOH aToMa BOIOPO/Ia.
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Puc. 145

Puc. 146

Puc. 145 — BnusgHue aToma ypaHa Ha Ipo-
CTPAHCTBO, B KOTOPOM OH HaXOJUTCS.
IMponaBnuBanue 3¢pupHOIt chepsl SIPOM
ypaHa.

1. ®usnyecku wioTHas cdepa.

2. DdupHasg chepa.

S, P, D, F — snekTpoHHBIE 000JI0UYKHN
aToMa ypaHa.

U — aapo atroma ypaHa.

Puc. 146 — otpuiiaTebHbBIN CIIMH 3J1€KTPO-
Ha. /IBUXXeHue CrycTka MaTepuu B Kpa-
€BOIi 30HE MCKPUBJIEHUS TPOCTPAHCTBA
MepBOro TUIA.

1. DaeKTpoH.

3. KpaeBast 30Ha UCKPUBJIEHUS TPO-
CTpaHCTBa MEPBOro THUIIA.
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Puc. 146a

Puc. 147

Puc. 146a — monoXuUTeIbHBII CIIUH DJIEK-
TpoHa. JIBiu>keHue crycTka MmaTepuu B Kpa-
€BOI 30HE UCKPUBJICHUS MPOCTPAHCTBA
BTOpOTO TUIIA.

2. DNEKTPOH.

4. KpaeBas 30Ha UCKpUBJIECHUS MPO-
CTpaHCTBa BTOPOTO TUIIA.

Puc. 147 — o6pa3oBaHue 3JIeKTPOHHOI
napbl IIpU COEAMHEHUM aTOMOB B MOJie-
KYJIBI.

1. DnexTpoH, UMEIOIINI OTPULIATEIbHBIN
CIVH.

2. DJAEKTPOH, UMEIOIIMIA MOJOXUTEb-
HBIN CITHH.

3. KpaeBast 30Ha UCKPUBJIEHUS TIEPBOIO
TUIIA.

4. KpaeBasi 30Ha UICKPUBJIEHUSI BTOPOIO
TUIIA.
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Puc. 148

Puc. 148 — gaBneHue TYyHHEIbHOTO 3(-
(bexTa, BBI3BAHHOE TEM, UTO SIApa pas3-
HBIX 3JIEMEHTOB BJIMSIOT Ha MPOCTPaH-
CTBO no-pa3HoMy. [loaTomy Ha rpanuiie,
pasaensoneit BelecTsa pa3Horo Kave-
CTBEHHOI'O COCTaBa, BO3HUKAET Mepenaj
KPMBU3HBI TPOCTPAHCTBA, YTO U CO3AET
COOCTBEHHO TYHHEIbHBIN 3((DEKT.

1. ®usnyecku wioTHas cdepa.

2. DdupHag chepa.

3. CtpyKTypa BellecTBa IepBOro TUa.
4. CTpyKTypa BelllecTBa BTOPOro TUIIA.
5. CrycTku MaTepuu, nepeTeKaroiein
yepe3 30HY HEOTHOPOIHOCTH KPUBU3HBI
MPOCTPaHCTBA.

Puc. 149 — snpotepmuueckas peakius. [lomtolieHre HecBsI3aHHOM
B BEILIECTBE MaTepUM U3 OKPYXKaAIOILIEro MPOCTPaHCTBA IPU 00pa30BaHUU

Puc. 149

J=0,-1)>0
E=(J,-1,)

MOJIEKYJ, KOTJIa IPUCOECINHSIEMbIE aTOMBI
MMEIOT HEAOCTAaTOK KPUBU3HBI IIPOCTPAH-
CTBA YTOOBI COEAUHUTHCS C JOMUHUPYIO-
muM atomoM. Korma aToMbl coenuHsI -
IOTCS B €AUHYIO CUCTEMY, KaxXXAble ABA
aToMa OTHAIOT M0 OMHOMY «CBOOOTHOMY»
BJIEKTPOHY IS 0Opa3oBaHUs OOIIEH yc-
TOWUYMBOI CUCTEMBI. YCIOBHO 3JIEKTPOH,
JIBVDKYIIAICS 10 YaCOBOM CTPEJIKE BOKPYT
Spa, ONpPENeNsieTcs, Kak MMEIOIMiA M0J10-
KUTENbHBIN CIIMH, a IBVLKYIIUACS IPOTHUB
YaCOBOM CTPEJIKY — OTPUIIATEIbHBIN CITMH.
1. JIOMUHUPYIOLINIA aTOM.

2. [IpucoenuHgeMBbIi1 aTOM.

J1 — ypoBeHb KPMBU3HBI JOMUHUPYIOLIE-

ro aroma. J, — YPOBC€Hb KPUBU3HBI IPUCOCIMHACMOI'O aTOMaA. E— Marepusd,
MNONJIOIEHHAs U3 OKpPY2XKaromiero 1rmpoCcTpaHCTBa.
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Puc. 150 — sk30TepMuyeckasi peakius.
BricBoOOXAEHME B OKPYXKAIOIILYIO CpEeay
YacTU CBSI3aHHOM MaTepuu Npu oOpa3o-
BaHUU MOJIEKYJT U3 Pa3HbIX aTOMOB, KOIIa
MpUCOEINHSIEMbIe aTOMbI UMEIOT U30bI-
TOK KPUBU3HBI IPOCTPAHCTBA YTOOBI CO-
€IUHUTHCS C TOMUHUPYIOLIMM aTOMOM.
1. JIoMUHUPYIOLIMIA aTOM.

2. [IpucoenuHseMblil aTOM.

J=(,-1)<0 J1 — ypoBeHb KPMBU3HbI TOMUHUPYIOLIE-
£=(,-3) ro aToMma.

J2 — ypOBeHb KPUBU3HbBI IPUCOEIUHSIE-
MOTO aToMma.

E — marepusi, BLICBOOOXIEHHASI B OKPY-
Karolee MpoCTPaHCTBO.

Puc. 150

m) Crpykrypa MakpoKocMmoca

KocMoc nopaxaeT cBouMU pa3MepaMu U HEUM3BECTHOCThIO. Bee
CYLIECTBYIOIIME TECOPUU TTPOCTPAHCTBA OCHOBAHbBI HA MPUHIIMIIE €ro OJ1-
HOPOJHOCTHU 10 BCeM HarpablieHUsIM. [IpuHIMNIaaIbHOE OTINnYre Mpe-
JlaraeMoit TeOpuM MaKpoOKOCMOCa — B PACCMOTPEHMU €ro, Kak HEOAHO-
pomnHoii cuctembl. [1pu aTOM nonxoae cBoiicTBa ¥ KauecTBa MPOCTPAHCTBA
U3MEHSIIOTCSI HETIPEPLIBHO, B TO BpeMsl KaK MaTepUH, 3aIOJTHSIONIE 3TO
MMPOCTPAHCTBO, UMEIOT KOHKPETHBIE CBOICTBA U KadyecTBa. [ToaTomy, Ko-
IJa MaTepUN «HAKJIaIbIBAIOTCS» HAa IPOCTPAHCTBO, TIPOMCXOIUT PE3OHU-
poBaHME MEXIY HUMU 1O OOIIIMM CBOMCTBaM M KauyecTBaM. B pe3ynbrare
MMPOUCXOIUT KBAHTOBaHME MPOCTPAHCTBA [0 MATEPHUSIM.

Puc. 151 — Tpu npocTpaHCTBa-BCeJIEHHbIE, 00pa30BaHHbIC NPU
CJIMSIHUM pa3HOro KojimuectBa ¢opM Matepuii. [Ipy KBaHTOBaHUU MTPO-
CTPpaHCTBA BO3HUKAIOT CJIOU TOXIAECTBEHHOU MEPHOCTH, KOTOPBIE CONEP-
KaT pa3HOE YMCJIO MEPBUYHBIX MaTepuii, CBOMCTBA U KAaYeCTBA KOTOPHIX
COMIACYIOTCS CO CBOMCTBAMM M Ka4ye€CTBAMMU JAHHOTO CJI0SI TPOCTPAHCTBA.
TeopeTnyecku 3TU CJIOU MOTYT OBITh MapajjeabHbl. B peaibHOM mpo-
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X

X

X

Puc. 151

CTPAHCTBE MPUCYTCTBYET OTPOMHOE KO-
JIMYECTBO BO3MYILIEHUI MPOCTPaHCTRBA,
KOTOpBIE BJUSIIOT HAa €ro CBOMCTBA U Ka-
yecTBa. [ToaTomMy npocTpaHCTBa-BCeIEH-
HbIE UMEIOT Peibe(HYIO CTPYKTYDY.

A¢ — MEPHOCTb MPOCTPAHCTBA-BCEJIEH-
HOI, 00pa30BaHHOTO CIUSIHUEM 1IECTU
(opm marepuii.

A7 — MEPHOCTb MPOCTPAHCTBA-BCEJICH-
HOIi, 00pa30BaHHOTO CJIUSITHUEM CEMU
(opm marepuii.

As — MEPHOCTb MPOCTPAHCTBA-BCEJICH-
HOI1, 00pa30BaHHOIO CIMSHUEM BOCHBMU
(opm marepuii.

Puc. 152 — BO3HUKHOBEHME 3BE3bI ITPU CMbIKAaHUU ITPOCTPAaHCTBA-

BCEJICHHOI Hallleif MEpHOCTH C MPOCTPAHCTBOM-BCEIEHHOI 00JIblIIeit Mep-

Puc. 152

HocTU. Bo3aMyllieHUsI TpOCTpaHCTBa MPU-
BOJISIT K TOMY, UTO CJIOU TOXIECTBEHHOMN
MEpPHOCTH MPOCTPAHCTBA B HEKOTOPBIX 30-
HaX CMBIKAIOTCS APYT ¢ Apyrom. [Tpu cMbI-
KaHUM CJI0S TIPOCTPAHCTBA-BCEIEHHOMN
OIHOM TOXKIECTBEHHOI MEPHOCTH CO CJIO-
eM OOJIblIel TOXAECTBEHHOI MEPHOCTH,
B 30HE CMBbIKaHUS (hOpMUPYETCS 3Be3a.
ITpu 3TOM MaTepuKn HAYMHAIOT MEPETEKATh
U3 MPOCTPAHCTBA-BCEJEHHOM C OOJIbIIeH
MEPHOCTBIO B IMIPOCTPAHCTBO-BCEICHHYIO
¢ MeHbl1ei. [TpuurHa nepeTekaHust B JaH-
HOM HaIlpaBJICHUU 3aKJIIOYAeTCsl B TOM,
YTO JIBA COCEHUX CJIOSI C TOXKIECTBEHHOM
MEPHOCTBIO OTJIMYAIOTCS APYT OT Apyra

Ha OAHY IICPBUYHYIO MaTCPUIO. B 30He cMbIKaHus IIPpOUCXOAUNT pacliaag Ma-
TEPUN YPOBHA Oosblei MEPHOCTU U CUHTE3 MaTCpUU MEHBIIIEH MEPHOCTH.
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As — MEPHOCTb IPOCTPAHCTBA-BCEIEHHOM, 00pa30BaAHHOIO CIMSI-
HUeM 1IectT ¢GopM MaTepuid.

A7 — MEPHOCTb IPOCTPAHCTBA-BCEIEHHOM, 00pa30BaAaHHOIO CIMSI-
HUeM ceMu (POopM MaTepUid.

As — MEPHOCTb MPOCTPAHCTBA-BCEIEHHOM, 00pa30BaAaHHOIO CIMSI-
HHEeM BOChbMU (DOPM MaTepuii.

Aa — MEPHOCTb 3B€3/Ibl.

Puc. 153 — BOBHUKHOBEHUE «UEPHOU ABIPBI» ITPU CMBIKAHUU MPO-
CTpaHCTBA-BCEJIEHHON Hallleii MEPHOCTHU C MPOCTPAHCTBOM-BCEJIEHHOM
MeHblleid MmepHocTU. [Ipyu cMbIKaHUM
Puc. 153 CJ0$ TIPOCTPAHCTBA-BCEJICHHOU OOHOMN
TOXJIECTBEHHOW MEPHOCTHU CO CI0EM
> MEHbIIEN TOXIECTBEHHOW MEPHOCTH,
B 30HE CMbIKaHUsI (OPMUPYETCS «U€pHast
nbipa». I[Ipu aToM MaTepum HaYMHAIOT
MepeTeKaTh U3 MPOCTPAHCTBA-BCEIIEHHOM
¢ OoJIbIIet MEPHOCTBIO B MIPOCTPAHCTBO-
BCEJEeHHYIO ¢ MeHbluel. [IpuunHa ne-
peTeKaHus B JaHHOM HaIlpaBJIE€HUU 3a-
KJII0YAeTCS B TOM, UTO JIBA COCEAHUX CJIOS
TOXIECTBEHHOI MEPHOCTBIO OTJIMYAIOTCS
JIpyT OT Apyra Ha OAHY MePBUYHYIO MaTe-
puto. B 30He cMbIKaHUSI MIPOMCXOAUT pac-
raj MaTepur YpoBHsI OOJIbIIeil MEPHOCTHU
U CUHTE3 MaTepuM MEHbIIeil MEPHOCTU. «HEpHast Ablpa» MPaKTUUECKU
MPENCTaBIsIET OKHO B Mapajuie/ibHyl0 BeeneHHylo.

As — MEPHOCTBb IPOCTPAHCTBA-BCEIEHHOI, 00pa30BaHHOIO CJIMSI-
HUEM 1IecTu GopM MaTepuid.

A7 — MEPHOCTb IPOCTPAHCTBA-BCEIEHHOI, 00pa30BaHHOIO CJIMSI-
HUeM ceMu (POpM MaTepUId.

As — MEPHOCTb IPOCTPAHCTBA-BCEIEHHOI, 00pa30BaHHOIO CJIMSI-
HHEM BOCbMM (DOPM MaTepuid.

At — MEPHOCTb «4EPHOI IBIPHI».
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Puc. 154 — B Kaxkgoe MpOCTPpaHCTBO-BCEJIEHHYIO MaTepUsl TIPUTE-
KaeT uepe3 3BE31bl U BBITEKAET Yepe3 «UE€PHbBIE ObIpbl». TakuM 00pa3zoM

Puc. 154

OCYIIECTBJIsIETCS OalaHC MaTepUU B IIPO-
ctpaHcTBe. Yepe3 30HbI CMBIKAHUS MEX-
Iy CJIIOSIMU ITPOCTPAHCTBA MPOUCXOIUT
repepacIpenejicHue MaTepuu 1 UMEHHO
Oyaromapst 3TOMy BO3HMKAIOT YCIOBUS
JUTSE 3apOXKIEHMS XXKU3HU. BerecTBo ciost
¢ OOJILIIMM YPOBHEM TOXIECTBEHHOM
MEPHOCTH pacliafaeTcsl Ha MePBUYHBIE
MaTepuU U TIPOUCXOAUT CUHTE3 Belle-
CTBa CJIOSI C MEHBIIIUM YPOBHEM MEPHO-
CTH. «JINIITHSS» TIepBUYHAS MaTepUs IIPU
5TOM BBICBOOOXHAETCS U3 IJIeHa. BHOBB
oOpa3oBaBIlieecs BelIeCTBO, IIPU MOoTa-
JaHUU B «4€pPHBIE IBIPBI», pacIiagaeTcs
Ha MaTepuu ero o0pasyolrue U Mpouc-

XOOUT CUHTEI3 BCIIECCTBA CJI0A C MCHBIIIMM YPOBHEM MEPHOCTHU U T. 1.
he — MCPHOCTb HpOCTpaHCTBa-BCCHGHHOﬁ, O6pa3OBaHHOFO CJINA-

HUeM 111ecTd ¢GopM MaTepUii.

A — MCPHOCTb HpOCTpaHCTBa-BceﬂeHHOfI, O6pa3OBaHHOI‘O CJIA-

HUEeM ceMU (hOpM MaTepUid.

s — MCPHOCTb HpOCTpaHCTBa-BCCHGHHOfI, O6pa3OBaHHOI‘O CJIA-

HHUEM BOCbMU (POPM MaTepuii.
Aa — MEPHOCTb 3B€3/Ibl.

At — MEPHOCTbB «4EPHOI ABIPHI».
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3) ®a3pl FBOJIOLUHA 3B€3/Ibl

Puc. 155

Puc. 155; Puc. 156; Puc. 157; Puc. 158;
Puc. 159 — nocye poxneHus 3Be31a npo-
XOIUT Yepe3 HECKOJILKO 3TAaIlOB 3BOJIIO-
LIMM, KaXAbIiA U3 KOTOPBIX CBSI3aH C U3-
MEHEHMEeM MEPHOCTU IPOCTPaAHCTBA,
OKpY2KaloIllero 38e3ay. B KoHIle XXu3Hu,
B 3aBMCUMOCTHU OT M3HAyaJlbHOTO pa3-
Mepa 1 Macchl, 3B€3/1a CTAHOBUTCS WU
HEUTPOHHOM 3BE300M, U «4EPHOM ObI-
poii». DBoJIIOLMS 3BE3[Ibl OT TOJyOOro
TMraHTa A0 KPacHOTro KapjuKa IMPOXOIUT
3a AECATKY MIJUIMAPIOB JIeT. 3Be3/1a pOX-
JaeTcsl, MOCTENEeHHO YIUIOTHSIETCS U Ha-
YUHAETCS CUHTE3 U3 JIETKUX 2JIEMEHTOB
oonee TskEnbix. Co BpeMeHeM JI0JIST TSI-

JKEIbIX 3JIEMEHTOB BHYTPU 3Be3/bl yBeJUuuBaeTcs. B pesynbrare 3Be3na
HaYyMHAET BCE O0JIbliIe U 00JIbIIE BIMSITh Ha CBOE OKpYXKalollee MPOCTpaH-
cTBO. B 3T0ii TOUKE NMPOUCXOAUT MepeceyeHre MUMKPOKOCMOca U MaKpo-
Kocmoca. TouHee, ycTaHaBAMBaeTCs OajlaHC MexXny HUMU. MU3MeHeHus

Puc. 156

Ka4eCTBEHHOI'O COCTOSIHMSI MaKpPOKOC-
Moca NPUBOAUT K MOSIBJAEHUIO 3BE3/Ibl.
3Be37a BOZHUKAET, KaK pe3yJbTaT CUH-
Te3a BellleCTBa CJI0sI C MEHBIIUM YPOB-
HEM MEpPHOCTHM, IPU pacriage B TOUYKE
CMbIKaHHS BeIleCTBa CJIOS1 ¢ OOJIbIIUM
YpOBHEM MepHOCTU. BO3HUKAET 0OBEKT
MakpoKkocMmoca. B TeueHue X1U3HU 3BE31bI
MPOUCXONUT CUHTE3 U3 JIETKUX BJIEMEHTOB
0oJiee TSKEBIX. DTO — MPOLIECCHl MUKPO-
KOocMOca. DTU Ka4YeCTBEHHbIE MU3MEHEHMSI
Ha YpOBHE MUKPOKOCMOCA, CJIMBAsICh BOE-
JIHO, BIUSIOT HA COCTOSTHME MaKpPOKOC-
Moca 3Be3/Ibl. 3Be3/1a «CTapeeT», JOJS JIET-
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Puc. 157

KMX 2JIEMEHTOB YMEHBIIIAETCS, IPU POCTE
JIOJIU TSDKENBIX. B uTore, creneHb BiIusI -
HUS 3B€311bl HA CBOM MaKpPOKOCMOC yBe-
JIMYMUBAETCS Y TPOUCXOAUT AeopMaLivs
CJ1051 TOXXKIECTBEHHOM MEPHOCTHU B cepe
BAMSHUA 3Be31bl. ECu n3HavanbHbIN
pa3Mep 3Be3/Ibl ObLI MEHbIIIE IECITH CO-
JIHEYHBIX PaAlyCOB, TO MPU TMOEIN 3BE3-
JIbl 00pa3yeTcs TaK Ha3bIBaeMasi HEMTPOH-
Hag 3Be3aa. M, XoTd HelTpoHHas 3Be3aa
U HE «OTKpPbIBaeT» ABEPb B IPYroii cioit
C TOXIECTBEHHO MEPHOCTBIO, HO, TEM
HE MEHee, OKa3bIBaeT 3HAYUTEJIbHOE BIIM-
sIH€ Ha KaYECTBEHHOE COCTOSTHUE «CBO-
€ro» CJ0s1 TOXIECTBEHHOW MEPHOCTH.

Ecnu e npu poxaeHuM 3Be3aa uMmelia paauyc 0oblle IeCsATHU COJTHEY-
HBIX, TO B KOHLIE CBOEIi XXM3HU OHA CTOJIb CUJIBHO BJIUSIET HAa OKPYXaro-
11ee MPOCTPAHCTBO, YTO MIPOMCXOAUT CMbIKAHME CO CII0EM TOXIECTBEHHOMN
MEPHOCTU, UMEIOLLIMM MEHBIIUI YPOBEHb MEPHOCTHU, U POXKIACTCS «4Ep-
Has abipa». BelecTBo, momnagasi B OKPeCTHOCTU 3TOM «4EPHOIA 3BE3/bl»,
pacnagaeTcsl Ha IepBUYHBIE MaTEpUH, a B CJI0€ TOXIECTBEHHOI MEPHOCTHU

Puc. 158

MEHBILETO YPOBHS MEPHOCTU POXKIACTCS
HOBad 3Be3/1a, KOTOpas MPOXOAUT aHaJIO-
TMYHBII 3BOJIIOLIMOHHBIN ITYTh B «CBOEM»
CJI0€ TOXIECTBEHHON MEPHOCTU. B KOH-
1€ TOTO MYTU TIOSBISIECTCHI UJIU aHAJIOT
HEUTPOHHOM 3BE3/1bl WJIN «4EPHAST AbIpa»
JIPYTOTO CJ0SI TOXIECTBEHHOU MEPHOCTHU.
M onaTh poxxaaercs 3Be3/1a B CASAYIOIIEM
CJIO€ TOXIIECTBEHHOU MEPHOCTU, KOTOpast
MPOXOIUT CBOM 3BOJIOLIMOHHBIA MYTh.
B koHIIe 5TOro 1MKJIa Ka4eCTBEHHOIO
npeoOpa3oBaHUs MAaTEPUU MMPOUCXOIUT
OCBOOOXIEHMWE MOCHAeAHEe MEpBUYHOMN
MaTepuu...
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Puc. 159

s — MEPHOCTb MPOCTPAHCTBA-BCEICHHOIA,
00pa30BaHHOTO CJIMSIHUEM 1IECTU (OPM
MaTEpuIiA.

A7 —MEpHOCTb MPOCTPAHCTBA-BCEICHHOIA,
00pa3o0BaHHOTO CIUSIHUEM CeEMU (popM
MaTEpuIiA.

As — MEpPHOCTb MPOCTPAHCTBA-BCEICHHOIA,
00pa3oBaHHOIO CIUSIHUEM BOCbMU (DOPM
MaTEpuIiA.

A — MEPHOCTBD KEATOTO TMTaHTa.

Ae — MEPHOCTb KPaCHOTO TMTaHTa.

A¢ — MEPHOCTB KpaCHOT'O KapJivKa.

Ae — MEPHOCTb HEMTPOHHOI 3BE3/IbI.

At — MEPHOCTb «4EPHOI JBIPHI».

10) O0Opa3oBaHMe IJIAHETAPHBIX CHCTEM

Puc. 160

Puc. 160 — B xone 3BOMIONNN 3Be3/IbI BO3-
HUKAIOT TaK1e KaueCTBEHHBIE COCTOSTHUS
3Be3/bl, KOIJa e€ MOBEPXHOCTb HE B COCTO-
STHUM TIPOITYCTUTD Uepe3 ceOs1 BCIO Maccy
MaTepuii, IBIKYILLIMXCS Yepe3 30Hy CMbIKa-
HUS TIpocTpaHcTB. YacTh Macchl MaTepuii
HauMHAET CKaIlJIMBAaThCd B 30HE CMbIKAHUS
MPOCTPAHCTB IO OIHY CTOPOHY Mepexoa.
As — MEPHOCTB ITPOCTPAHCTBA-BCEIEHHOM,
00pa30BaHHOTO CIIMSIHUEM IIeCTH (POpPM
MaTEpuIiA.

A7 — MEpPHOCTb ITPOCTPAHCTBA-BCEIECHHOM,
00pa30BaHHOIO CIUSIHUEM CEMU (popM
MaTEpuIiA.

As — MEpHOCTb ITPOCTPAHCTBA-BCEIECHHOM,

00pa3oBaHHOIO CIUSTHUEM BOCbMU (POPM MaTepuid.
A — MEPHOCTb KPaCHOTO TMUTaHTa.

486



Ilpunoxcenue 5. Onucanue pucynkos

Puc. 161 — B3pbIB CBEpXHOBOI1 3BE3/IbI, TP KOTOPOM ITPOUCXOIUT
nedopMalrs OKpYKarolero e€ mpoCcTpaHCTBA U BLIOPOC OTPOMHBIX Macc
ckonuBuieiicas matepun. [1pu B3pbIBE
Puc. 161 CBEPXHOBOI MPOUCXOIUT BBIOPOC IMO-
BEPXHOCTHBIX CIIOEB 3BE3/Ibl, KOTOPHIE
COCTOSIT B OCHOBHOM M3 JIETKUX DJIEMEH-
TOB. BBIOpOC BelecTBa 3B€3/1bl MPUBOIUT
K 3apOXICHUIO TIAHET B 30Hax AedopMa-
LIAY TIPOCTPAHCTBA, BOZHUKIIIETO B MO-
MEHT B3pbIBa. [Ipuuém, 6osee TIXKEbIE
2JIEMEHTHI «BbIMAJal0T» OJIMXKEe K CaMOii
3Be3ne. B pesynbrate 3TOro 0JIMXKHMUE
MJlaHeThbl B OOJbIIEN CTENEeHU COCTO-
% 4 AT U3 TSKEIBIX 3JIEMEHTOB, B TO BpeMs,
Kak yJaJ€HHbIE MJIaHEThl — B OCHOBHOM
n3 erkux. CoiHeUHasi cuctemMa — npe-
KpAacHBI IpuMep 3TOMY.

As — MEPHOCTb TIPOCTPAHCTBA-BCEIEHHOI, 00pa30BaHHOIO CJIMSI-
HUeM 11ecT GopM MaTepuid.

A7 — MEpPHOCTb TIPOCTPAHCTBA-BCEIEHHOI, 00pa30BaHHOIO CJIMSI-
HUeM ceMU (POpM MaTepUid.

As — MEPHOCTb IIPOCTPAHCTBA-BCEIEHHOI, 00pa30BaHHOIO CJIMSI-
HUEM BOCbMU (POPM MaTepuii.
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Puc. 162

Puc. 163

Puc. 162 — pacnpeneneHue MaTepuu, BbI-
OpOILIEHHOIT B3pBIBOM CBEPXHOBOI 3B€3-
Ibl 110 30HaM JaedopMalluu MEPHOCTU
BOKPYT HEE.

A6 — MEPHOCTb IMPOCTPAHCTBA-BCEIICHHOI,
00pa30BaHHOTO CJIMSIHUEM 11ECTU (OPM
MaTEpuIiA.

A7 — MEPHOCTb IMPOCTPAHCTBA-BCEICHHOIA,
00pa3o0BaHHOTO CIUSIHUEM CeEMU (popM
MaTEpuIiA.

As — MEPHOCTb IMPOCTPAHCTBA-BCEIICHHOIA,
00pa3oBaHHOIO CIUSIHUEM BOCbMU (DOPM
MaTEpuIiA.

Puc. 163 — o6pa3oBaHMe TJIaHET U3 Ma-
TepUU, BLIOPOIIEHHOU B3PBIBOM CBEp-
XHOBOM B 30Hax aedopMallii MEpHOCTH
MPOCTPAHCTBA.

A6 — MEPHOCTb IMPOCTPAHCTBA-BCEIICHHOI,
00pa30BaHHOTO CIIMSIHUEM IIeCTH (POpPM
MaTEpuIiA.

A7 — MEPHOCTb IMPOCTPAHCTBA-BCEICHHOI,
00pa30BaHHOTO CAUSIHUEM ceMU (POPM
MaTEpuIiA.

As — MEPHOCTb IMPOCTPAHCTBA-BCEICHHOI,
00pa3oBaHHOIO CIUSTHUEM BOCEMU (DOPM
MaTEpuIiA.
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Puc. 164

Puc. 164 — rubens naanerst ®ADTOH
1 oOpa3oBaHMe aCTEPOMITHOTO TT0sIca CO-
JIHEYHOM CUCTEMBI.

As — MEPHOCTb ITPOCTPAHCTBA-BCEJICH-
HOI1, 00pa30BaHHOIO CIAUSHUEM ILIECTU
(opm marepuii.

A7 — MEpPHOCTb ITPOCTPAHCTBA-BCEJICH-
HOIi, 00pa30BaHHOTO CIUSTHUEM CeMU
(opm marepuii.

As — MEPHOCTb ITPOCTPAHCTBA-BCEJICH-
HOIi, 00pa30BaHHOTO CIMSIHUEM BOCHBMU
(opm marepuii.

s1) CynepnpocTpaHcTBa

Puc. 165

Puc. 165 — pacnonoxeHue MpoCcTpaHCTB-
BCEJIEHHBIX APYI OTHOCHUTEJbHO JIpyra
B Hallle{i METABCEJICHHOM.

1. rpaHMLIBI METaBCEJIEHHOIA.

2. MpoCTpaHCTBa-BCeJeHHbIE, 00pa3o-
BaHHbIE CIMSIHMEM Pa3HOTO KOJIMYeCcTBa
(opm marepuii.
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Puc. 166

Puc. 166 — cMbIKaHUE ABYX MAaTPUYHBIX
MPOCTPAHCTB, UMEIOIIUX pa3Hbie KO-
(bu1IMEeHTHI KBAHTOBAHUSI MEPHOCTH.

A't — MEpHOCTb MEPBOro MaTPUYHOIO
MPOCTPAHCTBA.

A'2 — MEpHOCTh BTOPOI0 MaTPUYHOTO
MPOCTPAHCTBA.

A'12 — MEpPHOCTb 30HbI CMbIKAHHWSI MATPUY -
HBIX TPOCTPAHCTB.

Al — nuana3oH KoJjiebaHUS MEPHOCTU
MepBOro MaTPUYHOTO MIPOCTPAHCTBA.
A, — nuana3oH KoJjiebaHUsI MEPHOCTU
BTOPOr0 MaTPUUYHOIO MPOCTPAHCTBA.

Puc. 167 — BbIOpOC MaTepuii yuepe3 30Hy CMbIKAHUSI MAaTPUYHBIX
MPOCTPAHCTB IIPU CyMepB3pbIBE, KOIa 30Ha CMbIKAHUSI HE MOXKET MpPo-

Puc. 167

IyCTUTh Yepe3 cebst Bceil MacChl ABIKY-
HIeiCcS MaTEPUU.

A't — MEPHOCTh MEPBOr0 MaTPUYHOTO
MPOCTPaAHCTBA.

A'2 — MEPHOCTb BTOPOTO MaTPUYHOTO
MPOCTPaAHCTBA.

\'12— MEPHOCTb 30HbI CMBIKAHUST MAaTPUY-
HBIX IPOCTPAHCTB.

Al — nuana3oH KoJjiebaHUs MEPHOCTU
MepBOTO MAaTPUIHOTO ITPOCTPAHCTBA.
A, — nuana3oH KoJjiebaHUsI MEPHOCTU
BTOPOI'O MAaTPUYHOTO MPOCTPAHCTBA.
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Puc. 168 — ripu B3pbIBe MPOUCXOAUT BO3MYIIIEHE MEPHOCTH TPO-
CTPAHCTBA, OKPYXAIOILIEro 30Hy CMbIKaHUSI U 00pa3ytoTcsi 30Hbl HEOTHO-

Puc. 168

MPOCTpPaHCTBA.

POIHOCTU MEPHOCTHU, B KOTOPBIX HAYU-
HaeT ocelaTh MaTepus, BHIOPOIIEHHAs
9TUM B3pbIBOM. [IpoucxonsT rpouecchl
aHaJIOTUYHBIC B3PBIBY CBEPXHOBOM 3BE3-
IIbI, TOJIBKO Ha IPYrOM Ka4ye€CTBEHHOM
ypoBHe. Pa3Hu11a — TOJILKO B MaciuTabdax.
B onHoOM ciyuyae poxnaaloTcs IjiaHeTap-
HBIE CUCTEMBI, a B IpyromM — BcesleHHEBIE.
B nocaenHem ciayuyae gecopmauus npu
B3pbIBE CI0EB TOXJIECTBEHHOI MEPHOCTH
MPUBOAUT K CMBIKAHUIO MX MEXITY CO00I
U poXIeHMIO ['alakThK.

A't — MEpPHOCTh MEPBOro MaTPUYHOTO
MPOCTPAHCTBA.

A'2 — MEpPHOCTb BTOPOTO MaTPUYHOTO

A'12 — MEPHOCTb 30HBI CMbIKAHMSI MATPUYHBIX TPOCTPAHCTB.
A\, — TMana3oH KojiebaHWsI MEPHOCTU TIEPBOTO MATPUYHOTO TIPO-

CTpaHCTBA.

A); — nMana3oH KojiebaHUsI MEPHOCTU BTOPOTO MAaTPUYHOTO MpPO-

CTpaHCTBA.
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Puc. 169

Puc. 169 — o6pa3zoBaHue MeTaBCEJICH-
HBIX B 30HAaX HEOMHOPOAHOCTA MEPHOCTH
MPOCTPaHCTBA.

1. 30oHa, rae HeT YCAOBUM IS CAUSHUS
MaTEpuIiA.

2. 30Ha, I1e MOTYT CIUThCS ABE (POPMBI
MaTEpuIiA.

3. 30Ha, Iae MOTYT CAUTHCS TPpU (POPMBI
MaTEpuIiA.

4. 30Ha, IJe MOTYT CIUTHCS YeThIpe (pop-
MBI MaTEpUIA.

5. 30Ha, e MOryT CIUThLCS ST (POpM
MaTEpuIiA.

6. 30Ha, e MOTYT CJUTHCS 1IECTb (popM
MaTEpuIiA.

7. 30Ha, I1e MOTYT CJIUTbCS CEMb (POPM MaTepuii.

8. 30Ha, e MOryT CIUThCSI BOCEMb (DOPM MaTepUid.

9. 30Ha, 1€ MOTYT CJIUTHCS AEBSATH (OPM MaTEPUIA.
10. 30Ha cMbIKaHUSI MATPUYHBIX TIPOCTPAHCTB.

11. MeTtaBceJieHHbIE.

12. 3oHbI AeopMaLIi MEPHOCTH.

Puc. 170

Puc. 170 — cynepnpocTpaHCTBO MEPBOTo
TOpsIIKa.

1. 30Ha cCMBIKAHMSI MATPUYHBIX TIPOCT-
PaHCTB.

2. MeTtaBcenieHHBIE.
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Puc. 171

SIHAEM YEeThIPEX (DOPM MaTepuii.

Puc. 171 — cyniepnipoCTpaHCTBO TIEPBOTO
nopsiaka. Bug cBepxy u cOoKy.

1. 3oHa cMBIKaHUS MaTPUYHBIX MTPOCT-
paHCTB

2. MeTaBceseHHbIE, 00pa30BaHHBIE CIIU-
SHUEM AEBSATU (POPM MaTepUii.

3. MeTtaBceneHHbIe, 00pa3oBaHHBIE CIIU-
SIHUEM BOCbMM (POPM MaTepuii.

4. MeTaBceseHHbIE, 00pa30BaHHBIE CIIM-
SHUEM ceMU (POPM MaTepUIid.

5. MeTtaBceneHHbIe, 00pa30BaHHBIE CJIU -
SHUEM IIecTh (POpM MaTepUIid.

6. MeTaBceneHHbIe, 00pa30oBaHHBIE CITM-
SHUEM MSATH (POPM MaTepuii.

7. MeTtaBceneHHbIe, 00pa30BaHHBIE CJIU -

8. MetaBceneHHbIe, 00pa3oBaHHBIEC CAUSHUEM TPEX (DOPM MaTEpuid.
9. MertaBcelieHHbIe, 00pa30BaHHbIEC CAUSHUEM ABYX (DOpM MaTepuii.

Puc. 172

Puc. 172 — cynepnpocTpaHCTBO BTOPOIO
nopsiaka.

1. MeTaBcenieHHbIe, 00pa30BaHHbIE CJIN-
STHAEM AeCITU (DOPM MaTEpUId.

2. CyneprpocTpaHCTBa NMEPBOTro MOopsiaKa.
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Puc. 173

Puc. 174

Puc. 173 — cynepnpocTpaHCTBO TPETHETO
TOpsIIKa.

1. MertaBceneHHbIe, 00pa30BaHHBIC CIIH-
STHUEM OOWHHAALATH (hOPM MaTepHii.

2. CyrieprnpocTpaHCTBa BTOPOTO MOPSIIKa.

Puc. 174 — cynepnpocTpaHCTBO YETBEP-
TOTO MOpPsIIKA.

1. MeTaBceneHHbIe, 00pa30BaHHbIE CIIU-
sSIHUeM JBeHaaaTu ¢popM MaTepUii.
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Puc. 175

SIHUEM BOCbMM (hOPM MaTepUid.

Puc. 175 — cynepnpocTpaHCTBO MSTOTO
nopsiaka.

1. LlenTpanbHasg 30Ha CMBIKAaHUS MarT-
PUYHBIX TIPOCTPAHCTB.

2. MetaBcejeHHbIe, 00pa30BaHHBIE CJIM-
SHUEM TpUHAALATH (POpM MaTepUii.

3. MeTtaBceneHHbIe, 00pa30oBaHHBIE CIM-
SHUEeM ABeHaaaT (hopM MaTepuii.

4. MetaBcejeHHbIe, 00pa30BaHHBIE CJIM-
SHUEeM ONMHHaALIaT (opM MaTEpUid.

5. MetaBceneHHbIe, 00pa30BaHHBIE CJIU -
SHUEM AecITh (POpM MaTepUid.

6. MeTaBceneHHbIe, 00pa3oBaHHBIE CITM-
SHUEM AEBSATH (POPM MaTepuii.

7. MeTtaBceneHHbIe, 00pa30BaHHBIE CJIU -

8. MetaBceneHHbIe, 00pa30BaHHbIE CAUSIHUEM CeMU (pOpM MaTepuii.
9. MetaBcesieHHble, 00pa30BaHHbBIE CIUSIHUEM I1IECTU (hOPM MaTepUii.
10. MeTaBceneHHbIe, 00pa30BaHHbIE CAUSIHUEM MSITH (DOPM MATEPUIA.
11. MeraBceieHHbIE, 0Opa30BaHHbIEC CIUSIHUEM YEThIpEX (popM

MaTepui.

12. MeTaBceneHHBIE, 00pa30BaHHBIE CIUSTHUEM TPEX (POPM MaTEpUid.
13. MetaBceneHHbIe, 00pa30BaHHbIE CIUSIHUEM ABYX (hDOPM MaTepUii.
14. KoHI1ieBast 30Ha CMbIKAHUSI MATPUYHbBIX TPOCTPAHCTB.
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Puc. 176 — mecTunyueBUK.

Puc. 176

Puc. 177 — aHTUIIECTUTYYCBUK.
Puc. 177

/
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JIpyrue KHuru apropa

Cka3 o fAcnom Cokoae. IIpomioe u HacTosee

YreHre HEMCKaXKEHHBIX TEKCTOB pyccKux CKa30B OKa3bIBAETCS
He TOJIbKO OYeHb MHTEPECHBIM, HO M OYEHb MO3HaBaTeaAbHbIM! B KHUTE
«Cka3 o dcHom CokoJjie» COOep>KUTCS CTOJBKO JIIOOOIMBITHBIX CBEICHUIA,

¢

o Hit ONAR €BalIoB

( ,J’f

\V

R |
230 4l

HElg I e e

YTO MOXHO TOJIbKO BOCXUILIATHCS yMe-
HMEM HallluX MYJIpPbIX TIPEAKOB Nepeaa-
BaTh MOTOMKaM MH(MOpMaLUIO O cede
B OOBIYHBIX, OE3XUTPOCTHBIX, KOPOTKHUX
Ckasax. /17151 Hac B 9TOM KHUTE UHTE-
pECHO MOYTHU Kaxa0e CJI0BO, Kaxaas
(paza, T.K. BO MHOTMX U3 HUX OOHAa-
pyXuBaeTtcs 0oJiee yOOKUI CMBICI,
yeM KaxeTcs ¢ nepBoro B3msaa. [pu
BHMMATEJILHOM U BAYMYMBOM aHaIn3e
Ckasza Mbl ToJIy4aeM MHOXECTBO JIIO-
OONBITHEMILIMX CBEICHUI O peaibHOM
MPOINLION XXU3HU Halllero Hapoza. Jlis
HalMX AajeéKux npeakoB — CrnaBsgHO-
ApueB — KOCMUYECKHE MEePENIETHI U 00-
1eHue ¢ boramu ObLI0 3HAKOMBIM, TIPU -
BBIYHBIM U JaXe OObIAEHHBIM J1eJ0M!

A s pycudeii, XYUBIIMX MHOTO MO3IHEE — MOJTOPBI-IBE THICSYU JIET Ha-
3ajl — YK€ JaJIEKO He BCE ObLIO SICHO M MOHSTHO, Mo3ToMy B CKa3e MHO-
roe MpuIIIOCh NepeaaBaTh MOCPEACTBOM YIIPOILIEHHbBIX, CKA30UHbIX 00pa-
30B. [lJ1s1 cerogHsIIHEro YynuTaTesi, UIyIero npaBavMByo MHOOpMaLUIO
O HallleM HapoOJI€ U €ro CJIABHOM MpPOIIUIOM, aHAIN3, U3JIOXKEHHBIN B 3TOi
KHUTIE, MOCIYXUT UCTOUHUKOM OYEHb MHTEPECHBIX U JaXKe YHUKAJTbHBIX
CBEIEHMIi, KOTOpPbIE TIOMOTYT BOCCTAHOBUTH MPABAMBYIO JIETOIMMChH HEMPEK-
patatonieiicss 6opbobl Mexay CBeToM 1 TbMOIi, TOMOTYT MOHSITh, KEM K€

MbI ABJIACMCA Ha CaMOM JCJIC...

© Huxomnaii Jlesamos, 2009 T.
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3epkaJio Moeii aymu
Tom 1. Xopomio B cTpaHe COBETCKOI XKHUTb...

HpI/I‘II/IHbI TOro, 4TO 4 B34JICA 3a CBOE XKHMN3HEOIINCaHUE, BECbMa
TpUBHUAJIbHDBIC. Ha IIPOTAKEHMHM JOBOJIBHO JOJIOro Bp€EMEHU MHE IIPU-
XOAMJIOCh TOBOPUTDb O HEKOTOPLBIX COOBITUSIX CBOEH KM3HU 1 OYEHD YaCTO

Huxonaj lleeamog

-

M Aymm

MOM paccKa3bl BO3BpPAIIAJIMCh KO MHE
B Takoit (popme, 4TO 51 1axe He MPeAro-
Jlarajl BO3MOXXHOCTH TTOSIBJICHUS] TAKOTO
«(onbkiopa». Mou pacckasbl oopacra-
JIM TAKUMU «(paKTaMu», 4TO JaXe MHE
CTAaHOBWJIOCh MHTEPECHO MX MOCTYIIATD.
Bropoii npuunHOii, NOATOJKHYBIIEK
MEHS K TAKOMY «IIOJBUTY», ObLI (haKT
TOTO, YTO MEPUOANYECKHU MOSBISINUCH
JIIOIM, KOTOPBIE TIpeajiarajii MHE Ha-
nucatb 000 MHE KHUTY U BCAKMM pa3
MEH$ YTOTO ocTaHaBiMBaio0. OauH pa3
s JaXe COMIacuiICs Ha TO, YTOObI OTHA
aMepHUKaHCKas MUcaTeIbHULIA 3arumcaia
MOM BOCIIOMMHAHMS HA KACCETHI U S MO~
TpaTWJI HECKOJIBKO IHEI, HaroBapuBas
€l CBOM BOCTIOMUWHAHUS U Pa3MblIlILIE-

Hus. Ho Bckope nepenyMan u 0TKa3aucs OT 3TOro npemioxeHus. Bo-nep-
BbIX, MHE TTPUXOAUIOCH TPATUTh JOBOJILHO MHOTO BPEMEHH Ha U3JI0KEHUE
1 MOSICHEHUE CIyYMBIIIErocs co MHOI. Bo-BTOphBIX, Aaxke, MUMest Ha pyKax
ayJIMOKaCCEThl C MOMMU BOCIIOMUHAHUSIMU, TUCATEAU U XXYPHAJTIUCTHI
YMYAPSUIACH TaK BCE UCKA3UThb, YTO 51 IPOCTO AUBY AaBaiucs. [Tpuuem, nc-
KaxkeHue HaOJIIo1aJIoCh, KaK B CTOPOHY MpeyBeIMYEHMsI, TaK U B CTOPOHY
M3BpalleHus1 (pakToB U OTKPOBEHHOM JIKM. ..

© Hukonaii Jlesamos, 2007 T.
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Jpyeue knueu aemopa

3epkajo Moeii aymm
Tom 2. Xopomio B cTpaHe aMepPUKAHCKOM XKWUTb...

DTa KHUIa paccKaxeT 00 aMepMKaHCKOM IepUuo/e KU3HU aBTopa,
COCTaBMBIIIEM IOYTH MSATHAILATH JIET, ¢ 1992 1o koHew 2006 roga. DTo Bpe-
Ms1 ObLIO HACHIILIEHO OTPOMHBIM KOJIMYECTBOM Pa3HOOOPA3HBIX BCTPEY, CO-
e ObITUIA, CBEpLLIEHUIA, OOPHOBI, OTCTYILIE-

Huxonai Nesamos HUI 1 moben. MHorue u3 HUX oKasajiu
: BJIMSIHME Ha XKM3Hb aBTOPA 1 €TI0 XKEeHbI —
CBeTyiaHbl, HEKOTOPbIE UMEIH TJIaHe-
TapHOE 3HAYeHUe, a KOe-YTO ITOBJIMSLIO
¥ Ha Hamry Bcenennyto. 2KusHb B Ame-
pMKe OKa3ajlaCh COBCEM He TaKoOii, Kak
MOKa3bIBaJIM 10 TEJIEBU30PY WU MUCATU
B KpacUBbIX XypHasiaXx. 2ZKM3Hb BOOOILIE
HUKOIIA He ObIBAET TAKOM, KAKOM €€ pu-
cyloT B pekiaMe. M neno 3mech coBceM
HE B TOM, UTO KaKOI-TO HapOJ CUUTAET-
C4 IIIYIIbIM, a KaKO-TO YMHBIM, KaKOM-
TO >KaJIHbIM, @ KAKOM-TO 111eIpbIM. YMHbIE
U TJIyIble JII0aU ecTh Be3ze. Jleno 3nech
B TOM, UTO Ha 3eMJie CO3laH OTPOMHbI
MU, COCTOSIIMMN U3 MHOXECTBA ApPY-
rux MudoB, TaKux, Kak Mug o cBodone, Mmud o nemokpatuu, Mmud o bore
U IbsIBOJIE, O PABEHCTBE 1 OpaTcTBE, MU O TOM, UTO HayKa YTO-TO TOUHO
3HaeT, MU( 00 OTHOIIEHUSIX MEXITY JIOAbMU X MHOXECTBO Apyrux. M Hac —
JIIofieit — 3acTaBIsIIOT IyMaTh U XKUTb B COOTBETCTBUM C 3TUMU MUDAMMU,
a He ¢ peaJbHOM KapTUHO MUPO3IaHUsI U 3aKOHAMM Npupoabl. 1 B Ame-
PUKE 3TO MPOSIBJISIETCS B O4EHb OO0JIBILION CTeEHU, YTO ITOHAYaTy BbI3bIBAJIO
y repoeB KHUTY MOJIHelIIee HeOyMEHNE U 1axe HEKOTOPYIO PaCTePSIHHOCTb.
ITo3zxe, pazoOpaBLIKCh, OTKYAA BETEP AYET, OHU Hayaall CBOE MHOTOJIETHEE
npotuBocTosiHre ¢ CucteMoii. BoT 006 3TOM 1 paccKa3bIBaeT 3Ta KHUTA. ..

© Hukonaii Jlesammos, 2011 .
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Cymroctb u Pazym. Tom 1-2

B 37011 KHMIrEe aBTOP MPOIOJIKAET, UCIIOIb3Ysl CBOIO TEOPHIO HEOIHO-
PONHOCTY MPOCTPAHCTBA, CPbIBATh 3aBECY TaliHbI C OYEPETHbBIX «IIapaJoK-
coB» npuponbl. Ha aToT pa3 B pokyce 00beKTHBA ITO3HAHUS — KUBasl TIPU-
pona u cam 4yesoBeK. ABTOp (DOPMYJIUPYET
HEOOXOAMMBbIE 1 TOCTaTOYHbIE YCIOBUS
JUIs1 BOBHMKHOBEHMSI >KM3HU Ha TUIaHETAaX.
IIpocToTa u Kpacora NOHATHIL JAET BO3-
MOXHOCTb YUTATEJTIO, BIIOJIHE BO3MOXKHO,
BIEPBbIE B XKM3HU UCIIBITATh ITPOCBETIIC-
HME 3HAaHKWEM, KOTIa BO3HUKAET YyBCTBO,
YTO 3HAHMSI CTAHOBSATCSI HEOTbEMJIEMOI
yacThlo T€0s camoro. B mepBom Tome
9TOI KHUTU aBTOp OOHaXKaeT MpUpo-
Iy U MexaHu3Mbl amouuii. ITokasbpiBaer
pPOJIb SMOLIMIA B 3BOJIIOLIUM XKU3HU B LI~
JIOM U1 4ejioBeKa, B yacTHOCTHU. Brep-
BbI€ TAE€TCS1 OOBSICHEHNE YUyBCTBA JTIOOBU
U OT 3TOTO OOBSICHEHUS JIIOOOBb HE TEPSI-
€T CBOEIi KpacoThl, a HA0OOPOT, MTO3BO-
JII€T YeJIOBEKY IIOHUMATh IIPOUCXOISIILIEe
C HUM CaMMM 1 130eXaTb HEHY>KHbIX pa3odapoBaHuii... Kpome aToro, aBrop
MPOJIMBAET CBET Ha MPUPOY ITaMSITH, OISITh-TaKU BIEPBbIE TOKA3bIBAET Me-
XaHM3Mbl (POPMUPOBAHNS KaK KPaTKOBPEMEHHOM, TaK 1 J10JrOBPeMEHHOMN
namaTu. M Ha 3Toii OCHOBE pacKpblBaeT MEXaHU3MbI 3aPOXKIEHMSI COZHAHUSI.

Bo BTOpOM TOME KHUTH aBTOP SICHO U YETKO MOKA3bIBAET HEOOXO-
JIHUMBbIE U TOCTaTOYHbIE YCJIOBUS TMOSBJICHUSI CO3HAHUS Ha ONpeaeaéHHOM
YPOBHE pa3BUTHs XU3HU. [ToHMMaHKe MexaHU3MOB (hDOPMUPOBAHMSI MaMSI-
TU U CO3HAHMSI Ha YPOBHE MaTepUajIbHbIX TeJI CYIITHOCTH IO3BOJISIET aBTOPY
OOBSICHUTD SIBJICHUE XKU3HU MOCJIe CMEPTU, TIPOMCXOISILIEE C JIIOAbMU B CO-
CTOSIHMM KJIMHUYECKOM cMepTu. biiaronapst aToMy, 31 (hakThl U3 KaTeTOpUu
HEOObSICHUMBIX (PEHOMEHOB IEPEXOMISIT B KATETOPHMIO €CTECTBEHHBIX SIBJICHUI
>KMBOI Mpuponbl. SBIeHNe peMHKapHallM — U3 KaTeropun peIuruo3HbIX
1 MUCTUYECKUX MOHSTUM, ONSAThb-TaKU, MEPEXOIUT B KATETOPHIO peaIbHBIX
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MNPUPOIHBIX siBJIeHUI. Tak xke, KaK U IMTOHSTUSI KApMbI, Fpexa IepecTaroT ObITh
WHCTPYMEHTOM MaHUITYJIMPOBAHUSI CO3HAHMEM MacC B pyKaX rocyaapCTBeH-
HBIX U PEJIMTUO3HBIX JIeSITeNei M MPEeBPaILialoTCsl B IPOSIBIIEHNSI BCE TEX XKe 3a-
KOHOB Iprpobl. [ToHMMaHKe Bcero 3Toro aeaaeT yeJoBeKa ICTUHHO CBOOOI-
HBIM 1 TBOPLIOM CBOeli coocTBeHHOI cynp0bl. Hu bor, Hu Llaps 1 He Tepoii,
a caM YeJIOBEK OIpeesieT CBOM MOCTYIKU U HECET MOJIHYIO OTBETCTBEHHOCTh
(He TOJILKO MOPAJIbHYIO) 32 HUX.

© Huxoumnaii Jlesamos, 1999—2003 rr.

Heonnoponnasa Bcenennas

3akoHbl [Tpupoabl popMUPYIOTCSI HAa YPOBHE MaKpOKOCMOcCa
U MUKpOKocMoca. YenoBek, Kak XHMBOE CYILIECTBO, CYILLIECTBYET, B TaK
. Ha3bIBA€MOM MPOMEXYTOUHOM MMU-
pe — MeXay MaKpOo- U MUKPOMUPOM.
M B 3TOM mpOMEXyTOYHOM MUPE YeJIO-
BEKY MPUXOAUTCS CTATKUBATHCS TOJIb-
KO C MPOSIBJICHUSIMU 3aKOHOB [Ipuponbl,
a He ¢ HUMU HerocpeacTBeHHo. M, kak
CJIeCTBUE, BO3HUKAET MpobJiema ¢ co-
3laHMEM TOJHOLIEHHON KapTUHBI MU-
po3nanus. OgHa U3 OCHOBHBIX TPUYMH
MoA0OHOro 3aKJjyaeTcsl B TOM, 4TO
OpraHbl YyBCTB, KOTOPbIE YEJIOBEK UC-
MOJIb3yeT Npu cBOEéM nmo3HaHuu Ilpu-
pOIbl, HE JAIOT eMy TaKOi BO3MOXKHO-
CTHU, B cuity Toro, uto Ilpupona coznana
OpraHbl YyBCTB YeJIOBEeKa He JJis TOrO,
4TOOBI OH CMOT €€ MO3HaTh, a KaK Me-
XaHM3M aJanTaluy U MIPUCIIOCOOIeHMUS
K 9KOJIOTMYECKOI HUILIE, KOTOPYIO OH (Y4eJIoOBeK) 3aHMMaeT... KHura comep-
XKUT 99 aBTOPCKUX WILTIOCTPALIAi BBICOKOTO KauyecTBa.

© Huxoumnaii Jlesamos, 2001 T.
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NUctounuk 2Ku3Hn
CoopHuK crareii (B 3-X TOMAaXx)

B cOopHUK BKIIOUEHBI MaTepUaibl, paccKa3blBaloline 00 yaAuBU-
TEJIbHBIX pe3y/IbTaTaX YHUKAIbHOIO MHOTOJIETHETO SKCIIEPUMEHTA, ITPOBO-
numoro akageMrukoMm Hukoiaem JleBalioBbiM ¢ xkeHoit CBeT/1aHOI B CBO-
' &M rtoMmecThe Bo @panmun. B 2003 romy,
Huronai Nepamop BO BpeMsI CWJIbHOI JieTHel 3acyxu Hu-
KoJiali co3mall cneuuaabHblii ['eHepa-
TOP BHEIIHETO MOJsd, KOTOPBIA TOJKEH
ObU1 MOBBICUTDH 3 hekTuBHOCTH (KIT/I)
Mpouecca XXKU3HEAEITeJIbHOCTA pacTe-
HUI, BBICAXKEHHbBIX HA TON TEPPUTOPUH,
B HECKOJIBKO pa3 MO CPABHEHUIO C UME-
IOIIMMCS Y HUX OT IPUPOJIbL. 32 pe3yilb-
TaTaMu paboThl I'eHepaTopa, Ha3BaH-
HOro aBTOpoM «McTouyHUK 2Ku3HU»,
0osiee cemu JieT HaOmonanu CBeTiiaHa
u nnpodeccop-o6otanuk XKepap Llaprtobe.
MHorue pacteHusl, BbICAXKEHHBIE B Cca-
Iy Y TTapKe MarHOJIViA, SBJISIIOTCS PENKM-
MU WA YHUKAJIbHBIMU, U HAOIIOAEHUE
32 HUMM IIPEACTABIISIET OCOOBI HAayd-
HbIit uHTepec. Tlocne co3naHus MI010BO-0BOIIHOIO caaa (oropoaa), mo-
SIBUJIACh BO3MOXHOCTb HaOJII0aTh BO3AeicTBHE [ eHepaTopa Ha OBOIIIH,
Srofbl U PPYKTOBBIE NePEBbS. Pe3yabTaThl OKa3aJIMCh OIIETOMIISIOIIMU:
TUIOABI CTaln 00Jiee KPYITHBIMU, 310POBBIMU 1 BKYCHbIMU. [1oTOM, mocie
HECKOJILKMX KOPPEKTUPOBOK ITPpOrpaMMbl paboThl [ eHepaTtopa, mocTeneH-
HO TTOSIBUJIMCH €11IE€ HEKOTOPBIE OCOOEHHOCTU: HEKOTOPBIE PACTEHUS CTa-
JIV TIJIOMOHOCUTD KPYIJIbIi TOM, HE 0Opaliasi BHUMAHUS HA CHET 1 MOPO3bl
3umoii! Bo BpeMs JIeTHEl 3acyxu pacTeHUsI CTaJIM CAMU CUHTE3UPOBaTh
11 ce6s Bomy. [1oToM 11on0HOIIEHME CTAJIO HENMPEPBIBHBIM 1 KPYIJIOTO-
TUYHBIM...

© Hukoumnaii Jlesamos, 2010 1.
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OTtkpoBenue (B 2-X TOMAaX)

DTo nepBas U eAMHCTBEHHAs KHUTa, KOTOPYIO ycIieja HalucaTb
Caetrnana JlepamoBa. OHa onucalia BCero JIMIllb HECKOJIbKO JIET CBOEH
YIMBUTEIBHON U COBEPILIEHHO 3aMevaTe/bHOM XXU3HU, HO 32 9TU MaJjible
roJibl OHA CTajla yYaCTHULEH TaKUX COOBITUI, O KOTOPBHIX MHOTUE APYTUE
JIIOAY MOTYT TOJIbKO MEUYTaThb Ha MpPO-
TSIKEHUM ThICSY CBOMX BOILIOIIEHUIA.
CaemnaHa 10BOJIbHO MOAPOOHO onucaia
CBOIO >KM3Hb B TOT IIE€PUOJ — HEJIETKYIO

- -1 . >KM3Hb OIapEHHOTO pebEeHKa, KOTOPO-
, , n ro OKpyxalolue He MOHUMAIT, 60-
ﬂ : Wﬁﬁgffﬁg STCS, a moayac aaxe HeHaBuasaT. OHa
' rnepBasi O4YeHb UHTEPECHO U JOXOTYUBO
orucaia Apyrue MarepuajibHble ypOBHU
Halei miaHeThl: 3(UPHBIA, acTpasib-
HBI 1 MEHTAJIbHBINA. Pacckazana MHO-
IO UHTEPECHOro 00 OOUTATEIISIX ITUX
YPOBHEM, O HEKOTOPBIX OCOOEHHO-
CTSIX M 3aKOHaX XU3HU TaM... OHaKo,
U K CYaCTbIO, U OMHOBPEMEHHO K CO-
KaJIeHU10, OCHOBHOI 00BbEM €€ KHUTU
3aHMMaeT NoTpscarolias MHGopMalus
O IPYIUX JIIOASIX, C KOTOPBIMU € MOCYACTIMBUIOCH HOBCTPEYAThCS U MO~
ob61atbes. CBemiaHa B TOAPOOHOCTSIX onKcaia IMOMIMHHYIO UCTOPUIO Uy-
NECHOIO YeJI0BeKa, BEHELIMAaHCKOM BenyHbU — M3MI0pbl, KOTOPYIO MOTY-
oun pumckuii I1ama INasen 1V (JIxxoBannu Ilbetpo Kapadda), craBumii
noHTU(dUKOM B Mae 1555 rona. OHa onuchIBaeT 3aXBaThIBAIOLLYIO UCTOPUIO
Panomupa, ero pogHoro 6para Pagana, ero xxenbl Mapuu MargaavHsl, Ux
neTeil M1 BHYKOB... OHa He mo0os1ach HanmucaTh IPaBAy O CMENbIX, MyXe-
CTBEHHBIX 1 6JJarOpoIHBIX KaTapax, MOT0J0BHO BbIPE3aHHbBIX KPECTOHOC-
amu Bo @paHIINK, 1 0 MHOTUX APYTUX YYAECHBIX JIFOISIX, He3aCTy>KEHHO
OKJIEBETAHHBIX U 3a0bITHIX...

© Csetnana JleBamona, 2010 r.
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2KuBonuch aBTopa

«Poxcoenue 2Kuznu»
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«Cemena Pazyma»
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«llpuxoo»
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«Hcxo0»
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«Ompascenue- 1»
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«Ompascenue-2»
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«IIpopvie»
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Kueonucv aemopa

«Hucyc»
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