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Ckaxu MHE, B 4Y€M NO3HAHbs cUacThbe?
Cxaxu MHE, B YEM BEJIMUYHE AyIIN?
He B TOM 1111 4yBCTBE OKUaHbBA,

Yto BCE, KOHEYHO, BIIEPEIM. ..

[Tepeno MHOM KOHEYHOCTh, OECKOHEUYHOCTb,
CnuBasicb BO€JIMHO, MPOMETBKHYT,
Packpoer TaliHy CBOKO BEYHOCTb,

N cOpomry, HaKoHell, s1 Opemst TyT.

Hyma, otkpsitas [1o3HaHb1O,
JloCTUTHET BBICIIIEN KPACOTHI,
N cam npuy s K TOHUMAHBIO
CBoeii HeCOBITOYHOM MEUTHI.

Henp3st 00B9Th, 4TO HCOOBSITHO,

Ho He cTpeMHUThCs HaM HeJb3sl.

Bcé sacHo, Bpojie Obl, TOHSITHO,

A 9TO MOHATHO — W MOHSTH HEIB34.

CBoOM XpynKuW YEIH B TTO3HAHBSI OKEAH
S 6pocuit cMeno, MOJHBIN JeP3HOBEHBS,
N nomyuus g BCE, 4TO 0OxKUAAM,

N cBepx TOro — BCEJIEHHBIX OTKPOBEHBS.

51 Beicimy Pa3zym BeTpeTwil Ha Iy TH,
W npuKOCHYJICS K TATHE MUPO3/IaHbs,
W ucnbiTaHbs, OT KOTOPBIX HE YUTH,
Korma noctnus xemnaeuib NOHUMAHBS. ..

Huxonau Jlesawos
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NMpeaucnoBsue

Bcenennas... 3aranka xusHu!.. Kak u3 MEpTBOil MaTepuu BO3HMKIA KU3HB?
[ToueMy Te ke camble aTOMBbI, COEIMHUBILINCH B JPYTOM MOPSAKE U KOJIUYECTBE, CO-
3/1al0T OPraHWYECKUE MOJIEKYJbl, CUHTE3 KOTOPBIX U 3BOJIIOLMS POXKAAIOT >KU3Hb,
KUBYIO MaT€pUIO?

3aragka JKusznu... Kak 3Ta *u3Hb BO3HUKIIA, Pa3BUBAJIACh, [MOYEMY BO3HHUKJIIO
MHOTO0Opaszue Gopm xu3Hn? OTkyna mosBuics Ha 3emiie yenoBek? CIyIeH Ju OH
3a TpexHu CBOM ¢ Hebec, M3 paliCKuX CaZoB Ha 3eMJI0, YTOOBI UCKYMHUTh UX TeEpe
rocnosioM borom?! U ecnu He bor, To, KTO e Toraa u nouemy npusé3 Uenopeka Ha
aHeTy 3emisi? OTKya MOSBUIKCH, CTOJIb Pa3JIMYHbIE, YEIOBEUECKHE pachl?!

[ToueMy yenoBek MOKET MBICIUTH? UTO MPOMCXOAUT C YEIOBEKOM B MOMEHT
cmepTH U nocie He€? Ectb mu [yma? U, ecnu ecth, Toraa, uro xe 3to takoe? Kyna
oHa yxoauT u nouemy?.. Ects mu An u Paii? Ecniu — nma, To rae onu? Ilouemy
OCTaJbHbIE, IPOJIOJIKAIOLINE )KUTh, HE BUJIAT U HE CIBILIAT 3TOr0?

M Tonbko JIO01H, MOOBIBABIINE B COCTOSTHUN KJIIMHUYECKOM CMCPTH, ITOCJIC TOBO-
PAT, 9YTO OHH BHUACIHN aHI'CII0B, KOTOPBLIC UX BCTPCHAIIN, YTO OTKPBLIBAJICA IICPCI HUMU
CB@T?IHIPIﬁCH KaHall, B KOTOpBIﬁ HUX HAYUHAJIO 3aTATrMBaTh, HO, 110 TCM HWJIW MHBIM IIPpH-
YyuHaM, OHM OIIATH BO3BPAIIAJIMCh K JKU3HU.

YUTO0 mpOMCXOAUT B MOMEHT 3a4aTHs M KaK PAa3BHBACTCS 3apOJBIII YeJIOBEKa?..
ITepBebIit pa3, uiam HET, )KUBET KAXKIAbIM U3 HAC HA TJIAHETE 3€MJISI, U YTO TAKOE PEHH-
KapHauus? MOXHO JIM YBUAETh MPOIUIOE U Oyayllee, NepeMenaTbcs B IpOCTpaH-
cTBe U BpemeHu? Oaunoko m YenosedecTBo BO BeeneHHOM?..

Ha nocnennuii Bonmpoc OTBETUT JH0OOH, JIMIIL HEMHOTO MOJYyMaB, MOPa3MbIIi-
JISIB HEOPTOIOKCaNbHO... [IpencraBbre cede, 4To, XOTs Obl, CTO JIET Ha3a/, Ha IUIaHETY
3eMJIsl MPUILLTH PaAUOCUTHABI C IPYTOM MIIAHEThI, ¢ MPOCHOOH KO BCEM pa3yMHBIM
CYILIECTBAM OTKJIMKHYTHCSA Ha 3TO mociaHue... Kak Obl MX ycnblliagyM 1 OTBETUIIN HA
ATO MOCHaHue pazyMHble xutTenu 3emumn?!. Hukak... Ilotomy, uto Torma Ha 3emue
em€ He ObUIO paIMONPUEMHUKOB U JemMppaTopoB, YTOOBI MPUHATH U pacmupo-
BaTh 3TU cUrHaJIbl. O HUX OBl MPOCTO HUKTO HE Y3HAJ...

N npyroe... BoabIIMHCTBO NUBWIN3AIMIA B KOCMOCE HAXOJATCS Ha KAY€CTBEHHO
JIPYyroM ypOBHE pa3BUTHs, Korja nHpopMamus nepeaaércs 1 MpuHUMAETCs HE C IM0-
MOIIIBIO PAJIMOCUTHAJIOB, & MEHTAJILHO M Tojiorpadguyeckn. Ha 3emito uayT ThICSIN
CUTHAJIOB M3 KOCMOCA OT APYTUX IUBUIU3AIUHN, B BUAC 00BEMHBIX TOJIOTPAMM C XKe-
JJAHUEM YCTAHOBUTb KOHTAKT C Pa3yMHBIMH KUTEISIMU IUIaHeThl 3emiisa. Ho Gosib-
IITUHCTBO JIFOJICH HE TOHUMAKOT, HE 3HAIOT M HE MOTYT MOJYYHUTh 3TY HH(POPMAITHIO.

Te ke, KTO 3TO MOXKET, IEPEBOAAT ATy HH(DOPMAIHIO HA JOCTYITHBIA OCTaTHHBIM
JIIOJISIM SI3BIK, HO, K COYKAJICHUIO, U B TAKOM BHJC 3Ta HHGOpPMaIHs OoTBepraeTcs... Tak
ObLT0, B cBOE BpeMs, U ¢ TpeThuM OOpamennem Koamumumonnoro Orpsaa Habmoma-
tener (K.O.H.) oObenunenus muBmm3anuii Hammel ["anaktuku, nmepenanHoe Huko-
naem Pepuxom B 1929 romy. 910 oOpaiieHne — MpocTo MPOUTHOPUPOBATIH. .. (TIOCTE
MIPEIUCIIOBUS, KTO €€ He MOTEPsT HHTEPEC, MOXKET 03HAKOMUTHCS ¢ ATuM OOpaiie-
HUEM).
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Bo BcenenHol — mMwunapibl HUBHIA3ALUN.

OnHu U3 HUX HAXOMSTCS B Hayaje CBOETO Pa3BUTHUSI, a JPYTUM €HIE€ TOIBKO
MPEJCTOUT POJIUTHCS, KaK Halied 3eMHOW NUBUIN3AINH, TPETHU YK€ JIOCTUTIN BbI-
COKOT'O YPOBHS Pa3BUTHsI. ITO €CTECTBEHHO U 3aKOHOMEPHO...

Hamreit nmBunuzamnuu, B Oirpkaiiiee Bpems, MPEACTOUT MPOUTH 4Yepe3 CBOE
poxaenue. U, ecam «poaph» MPONAYT YCHEIIHO, 3€MHAsl UUMBWIM3ALUS BBIMAECT Ha
HOBBII Kau€CTBEHHBIN YPOBEHb CBOETO Pa3BUTHUA, KOTJA MBICIEHHO, TOJBKO CHJION
CBOEH MBICIIN, YEJOBEK CMOXKET BIIMATH HA HKOJIOTHIO CBOEH IIAHETHI, YIIPABIISTH I10-
rOJION, CTUXUSMH, 3aJI€YMBATh U BOCCTAHABIIMBATh PaHbl MPUPObl, HAHECEHHBIE HE-
Pa3yMHOM JI€SITENBHOCTBIO CAMOTO YEIOBEKA.

YenoBek CMOXKET MO3HATH CaMOro ce0s, CBOU COOCTBEHHBIE BO3MOXKHOCTH, BO3-
MO’KHOCTH cBOero Mosra. Ilepemenienue B npomuioe, B Oyayliee, B IpOCTPAHCTBE Ha
MWIIHAPbl CBETOBBIX JIET, NEPECTAHYT OBITH «UyIOM», KaK TOBOPAT OJIHHU, WIIU
«OpeaoM cymacuIenx», Kak TOBOPAT cerlyac JIpyrue...

Co BpemMeHeM, 3TO CTaHET TaKUM K€ OOBIYHBIM, KaK MOJET Ha camotiére. Beé ato
— TOKa B OyIyIIEM U CTaHET BO3MOXHBIM TOJIBKO B TOM CITy4yae, €CJIU YeJIOBEYECTBO
MIPUMET HOBBIE 3HAHUS, HEOOXOIUMbIE, YTOOBI MOJHATHCA HA CAEAYIONIYIO CTYIIEHbKY
ITO3HAHUS NPUPObI. ECiu ke 4enoBeYeCcTBO HE NMIPUMET, HE 3aX0UET IIPUHATH HOBBIE
3HAHUS, 3eMHasl LUBUWIM3ALUs cama ce0s YHUUTOXHUT ellé 10 POXKIACHUS, U «pedé-
HOK» POIUTCS MEPTBBIM....

Kak ’xe Tak, BO3MyTSTCSI MHOTHE, BEJlb, Hallla ITUBUJIN3ALINAS JOCTUTIIA OTPOM-
HbIX ycriexoB!.. Uenosek Boimien B Kocmoc, 6b1 Ha JIyHe, ckopo qonetut u 10 Map-
ca... U BooO1ie, Hayka, KyJabTypa, HCKYCCTBO, BCE TaK OBICTPO pa3BUBAETCS, OCOOCH-
HO B TIOCJIEJTHUE CTO JIET... TPOU301IET HHPOPMAIIMOHHBIN B3PHIB...

«Ilocnennee oOpaiieHue Kk YeaoBeuecTBY» — 3BYUYHMT OYEHb KaTErOPHUYHO U
oezanemsionHo. Ho, He criemuTe ¢ BBIBOJAMHU, MONBITAUTECH YCIBILIATE WU XOTS
OBl BEICITyIIATE... Kak rosopun Xpucroc: «KT0 UMEET ylIn CIIbIATh, Aa YCabmmT! b
MO0>KHO NPUTOTOBUTH MPEKPACHYIO IHIIY, HO, €CJIM YMUPAKOLIUI OT roJIoJa 4eJIOBEK,
HE 3aX04eT €€ MPOIJIOTUTh, IJIOTATh MUILY 3a HEr0 0ECCMBICIIEHHO — OH BCE PaBHO
YMpPET OT rojioaa...

MO>XHO UMETh 3HAHMSI U JKEJaHUE Nepeaarh ux YeaoBeuecTBy, HO, €CJIUM OHO He
3aX04eT UX MPUHATH, YTOOBI HE MOTHOHYTh, TO OCTAETCA TOJIBKO COXKAJIETh 00 ATOM U
MOMNBITATbCSI UCIIPABUTH TO, YTO MOYKHO €UIE UCIIPaBUTh, YTOOBI PACIIMPUTH TOT IPO-
MEXYTOK BPEMEHU, KOTOPBII OCTAJICS y 3€MJISIH JUIsl IPUHSTHUS PELIECHUS 10 TOTO, KaKk
MOTUOHYTh...

Crsiiive, MpOCHUTECH, €CIU Bbl HE XOTHUTE, YTOOBI 3TOT COH CTal BeuHbIM!.. U,
eciau B OuOielickue BpeMeHa emié ObIIo BpeMs, YTOOBI «CISIIEro» He OyAuTh, TO
celyac BpEMEHHU YK€ HE OCTalloCh. YenoBeYecTBO, B CBOEM O€3yMuH, MPUOIU3UIOCH
K KPUTUYECKOMY PYOexKy, YK€ 0CsI3aeMOMY, a HE K aOCTPaKTHOMY «KOHILYy CBETa», O
KOTOPOM TOBOPHJIOCH YK€ HE OJHO CTOJIETHE, @ OH BCE HE HACTyNall U HE HAacTymlal.
W MHOTHME yCTIOKOMJIUCh U YBEPUIIHMCH, YTO «KOHELl CBETa» HE HACTYIUT YK€ HUKO-

! Cm. Hossiit 3aBet, EBanrenue or Mardes, I'nasa 11, ctux 15.
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raa.

Yto ke 3TO 3a «KOHEI] CBETa», YTO 32 KPUTUYECKUI pyOek B pa3BUTHUU UEJIOBE-
yecTBa? MOXHO, KOHEYHO, Ha3BaTh MO-Pa3HOMY, HO CyTh — HE B Ha3BaHWUHU, CYTh —
B cojiepxaHuu. Tak, 4To ke 3a BCEM 3THM CTOMT? A 3a BCEM 3TUM CTOHUT... HEBEXKE-
CTBO, HE3HAHHE pPEajbHBIX 3aKOHOB MPHUPOJBI, KOTOPbIE IEUCTBOBAIM U OyAyT Jcii-
CTBOBAThb, COBEPLIEHHO HE3aBHUCHUMO OTTOrO, YTO O HHUX M3BECTHO YEJIOBEKY, KaK OH
UX MOHMMAET U XOUYET JIM BOOOLIE UX TOHUMATh.

3aKOHBI IPUPOJIbI OYAYT JEHCTBOBAaTh, & BOT YEJIOBEK (UEJIOBEUECTBO) KUTh U
pa3BuUBaThCs, O€3 MPABUIBLHOIO MOHUMAaHMSI 3TUX 3aKOHOB, yXke He cMoxeT. IIpocTto
HEKOMY OyJleT pa3BMBAThCs HA HEKOT/Aa PEKpacHou roxyooii manere 3emuts. M s
3TOr0, COBEPUIEHHO HE HY)KHA sJIepHAasl BOMHA.

Ecnu yenoBek u nanee OyneT CTONb ke 0E3IyMHO «IOKOPSTHY MPUPOAY, BMe-
IIMBAThCS B HEE, HE TIOHUMAasi OCHOBHBIX 3aKOHOB, TO 3TO MPHUBEIET YEIOBEYECTBO K
CaMOYHHUUYTOXKEHHIO ObICTpEE, ueM sfiepHas BoitHa. BermomuuTe cnoBa Xpucra: «Eciu
CJIEMOM BEIET CIIENOro, TO OHM 00a yImaayT B AaMy~...» W eciu emé cTo JIeT Ha3al Hajl
3eMJITHAMH HE ObUI 3aHECEH M€Y CAMOYHUYTOXEHUS, TO TEIEeph €ro MpUuOIMKEeHHE
CTaHOBUTCS BCE Oosiee U Oosee peanbHbIM. UTO ke HaM ITpO3UT?

[Tocnymaiite mpuroBop...

O30HHBII €01 IUIAaHETHI 3eMJISI BO3HUK M CO3/1aBajiCs B Xa0CE€ MOJIHUM, B TeUe-
HUE YEThIPEX MIILTUAP/IOB JIET U KU3Hb Ha CYIIE CTajla BO3MOXHA UMEHHO OJlaroja-
psl 030HY: O30HHBIN ciiol atMocdepsl oTpaxkaeT uayniee u3 Kocmoca xéctkoe koc-
MUYECKOE U3ITyYEHHE, KOTOPOE I'YOUTEIBHO JIJISl BCErO KUBOTO HA IJIAHETE.

Mopckast Boia aKTUBHO MOIJIONIAET 3TU U3IYYEHHUS U, IOITOMY, MIepBast KU3Hb
MOTJIa BO3HUKHYTb TOJIBKO B BOJI€ M Pa3BUBAJIACh B HEMl O TEX MOp, MOKA 030HOBBIN
CJION IJIAHEThI HE CTal JOCTATOYHBIM, YTOOBI OTPa3uTh OOJIBIIYIO YaCTh I'yOUTENb-
HBIX JUISl )KA3HU U3Iy4deHui. 1, ToapKo mocie 3Toro, *KU3Hb cTajga 3aBOEBBIBATH CY-
ary...

TexHoJ0rnu, KOTOPbIE YEJIOBEK MPUMEHSIT U IPUMEHSIET ceiluac, MpUBENU K TO-
My, 4TO, HauuHas ¢ 1961-ro roga «pazyMHas» IEATEIbHOCTh YEJIOBEKA YHHUUTOXKMUIIA
nmoutu 30% 030HOBOTO CJIOsI TUIAHETHI. M, Kak MOKa3bIBalOT PAcUEThl, HHTCHCHUBHBIC
3aIMyCKM KOCMHUYECKMX KOpabJiell v BO3/IEUCTBUE LIEJOr0 Psa TEXHOJIOTHIA, KOTOpbIE
YEJIOBEK CUMTAET BBICIIUM JOCTHKEHUEM CBOETO 3HAHUSA, B nociueaytomue 15-20 net
MPOJIOJKEHUS TaKOW «JI€ATEbHOCTH», YHUUYTOXKUT BECh OCTABILMICS O30H Hallleh
TJIAHETHI.

Bcé xxuBoe Ha cyiie MoruOHET moji KECTKUMHU H3TyUYCHHSIMHU KOCMOCA, KU3Hb
OCTaHEeTCs TOJIbKO B Boze. M Bcé HauHETCs ¢ Havana... KpoMe Toro, He 3Hasi 3aKOHOB
AKOJIOTMYECKON CHCTEMBI, YEJIOBEK O€3IyMHON ACATEILHOCTHIO CBOEH 3HAYMTEILHO
HapyLIWJI €€ paBHOBECUE, YTO YK€ MPUBEJIO K BBIMUPAHUIO ThICSY BUJIOB KUBBIX Op-
raHW3MOB. DTO K€ HE3HAHWE MPUBEJIO M K TOMY, UTO HA YEJIOBEUECTBO OOPYIIMJICS
CIIN u npyrue HeBeOMBbIE paHee 00JIe3HU, OT KOTOPBIX HE HAMICHO 3allUThl, YTO
TOE I'PO3UT CYIIECTBOBAHUIO YEJIOBEKA.

2 Cm. Hoselit 3aBet, Epanrenue or Marges, I'nasa 11, ctux 15.
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B 4éM e npudnHbl Bcero 3toro?!

UYenoBedyecTBo, B OJIMH U3 MOMEHTOB CBOETO PA3BUTHS, ITOILIO I10 JIOKHOMY ITy-
. Bemomuanm, emé Coxpart roBopuit: «Ilo3Haii camoro ce0s, U Thl MO3HACIIb BEChH
Mup...» K coxanenuro, 1011 He NOCIyIIaI — CTAJINA II03HABATH OKPYKAIOIIUN MUD,
HE Mo3HaB caMux ce0s. U ux moToMKH, HIeIIe Mo TO! K€ I0pore MO3HAHUS, Cero-
JHS IPUILLIA K TYTHKY ...

Hu onHO 3HaHHME HE MOXKET ObITH a0COJIOTHBIM, HO, OJIHA JOpOTa IMO3HAHUS MO-
KET BECTH K HCTUHE, Apyras — yBOJAUTH OT He€. XoTs, 00e AOPOrH MMEIOT OIHO
Hayaso. Kak ke moHsATh, Kakas gopora kynaa Beaer?!.. A, odeds npocto... Korma ye-
JIOBEK HAYWHAET co37aBaTh (hyHIAMEHT CBOETO NMOHMMAaHUS MUPO3JAHHS, PA3yM €ro
HE B COCTOSIHUM JIaTh OTBET Ha BCE BO3HUKIIIKE BOIIPOCHI CpPa3sy.

Ot «Oemble MATHA» YeJOBEK 3aKphIBACT IMOCTYJIaTaMH, aKCHOMaMH, KOTOpPBIC
JAI0T BO3MOXHOCTh CO3/IaTh HEKYI0 MO3auKy MHUpO3aaHus. Ecium 4enoBek HuéT 1o
MIPaBWJIBHOMY ITyTH MO3HAHUS, CO3/IJaHHAsI UM KapTHHA MHPO3JaHUs TO3BOJISIET IO/I-
HATHCS HA CJICAYIOIINI YPOBEHB IMO3HAHUS M CHATH 3aBECY TAWHBI C psiaa «OeIbIX Iisi-
TEH», YTO MO3BOJISET CO3/aTh eilé O0ojiee MOJHYI0 U TOYHYIO KapTUHY MUPO3JIaHUS U
T.J.

Jlpyrumu clIoBaMH, €CJTM 4eJI0BEUYECTBO UAET MO MPABUILHOMY ITyTH Pa3BUTHS,
110 MEpE Pa3BUTHS ITOTO MO3HAHKS BCE MEHBIIIE U MEHBIIE OCTAETCS «OCIBIX TSATEH)
— TMIOCTYyJIaTOB, akcuoM. Ecim ke pa3BUTHE MONUIO JIOKHOW JOPOTOH IMO3HAHWS,
«OenbIX MmATeH» OyAeT CTAaHOBUTHCS BCE OOJIbIIe U OOJIBIIe, YTO, YK€ camo Io cele,
JIOJKHO HACTOPOKUTH.

B coBpemeHHOI Hayke «OenbIX IMSATEH» ropa3fgo Oojblle, 4yem Obulo mpu eé
pokJieHnu. Y mpuBOUT 3TO K TOMY, UTO BCE OOJbLIE U OOJIBIIIE SKCIEPUMEHTAIBHBIX
JAHHBIX MPOTUBOPEYAT OCHOBHBIM 3aKOHAM (DU3UKU, XUMUU, Onosnoruu... CoBpeMeH-
Has HayKa MpUOJIM3UiIach K Kparo MponacTu, KoTopas e€ caMy e U Iyraer.

B cpennue Beka, penurus Oblla MHKBH3UTOPOM Hayku. [lonroe Bpems 3HaHHE
00pOJIOCH 3a TIPABO CYIIECTBOBATh M BBINLIO MOOEIUTENIeM B 3TOH 60ph0e. bbiio Ob
MIPUCKOPOHO BUJETh COBPEMEHHYIO HAyKy, B POJIM MHKBHU3UTOPA HOBBIX 3HAHWH, HO-
BOr'0 MTOHUMAaHHUS TPUPObI, €€ MEXaHU3MOB...

B »sTolt kHUre maérca angaBUT U rPAMMATHKA HOBOIO 3HaHusA. Brl Haiinére
OTBET Ha BOIPOC, KaK BO3HUKJIA 3e€MJIs, YTO OHA W3 ce0sl MPEICTABISAET, UTO TAKOE
CEMb YPOBHEH IUIAHETHI, IOYEMY UMEHHO CEMb M KaKhe OHH... Bl Halinére pasraaky
BO3HUKHOBEHUS )KU3HU, 3aKOHOB €€ Pa3BUTHSL. ..

Brl noiimére, koraa u nouemy nosisuwics Pazym u uro takoe Pazym... OTkyzna u
Kak MOSBUJICS HA 3e€MJI€ YEJIOBEK... BBl moyunTe MIaHC pa3rajgath 3arajaky JKu3Hu u
CmepTH, 4TO U TOYEMY MPOUCXOIUT C YEIIOBEKOM IMOCIIE CMEPTH. ..

[To3HaB €IMHCTBO 3aKOHOB MHUKPO- U MAaKpOKOCMOCA, Bbl Y3HA€TE, UTO TAaKOE B
caMoM Jiefie «4EPHBIE BIPBI», HAJO MojaraTth, HHa4Ye Oy/1eTe OTHOCUTHCA K UCTOPUU
YeJIOBEUECTBA /1a M K OMMUOKaM — OOJBIIMM W HE3HAYUTEIbHBIM — BEIIUKUX Yy4é-
HBIX, TIPU3HAHHBIX aBTOPUTETOB M 3a0BITHIX MHOTUMH MPOBHUJIEB, TUTIOTE3bI KOTO-
PBIX, OBITH MOXET, JaBAJIHM YEJIOBEYECTBY HEM3MEPUMO OOJIBIIHNI IIAHC, YeM TBEPIbIC
BBIBOJIbI aKQJIEMUYECKUX CBETWJI. Bbl Haiinére 3mech OOBSICHEHHUE TOTO, YTO TAKOE
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BCCJIeHHa}I, HO, I'NIaBHOC, Bbl CaMHU OOJIKHBI CACJIAaTh BEIBOA O JOPOre, KOTOpOﬁ qc1o-
BCK MOXCT U JOJDKCH UATH.

W HeT B 3TOM KHUIe HUKAKOM MHMCTHUKH, HUKAKOW (paHTa3uHh, — €CTh TOJBKO
JUIIb 3HAHUS, peanbHble, 000CHOBaHHBIE. I OT Bac TpeOyeTcs, BCEro JMIlb, KEeJTaHUE
MIPUHSATH WU HE MPUHATH 3TU 3HaHUS... OnATh ke, BCIoMHUTE cioBa Xpucra: «lIpo-
CHUTE, U J1aHO OyJeT BaM... UIINUTE, U HAWAETE... CTYy4nuTe, U OTBOPAT BaM... 1100, BCs-
KMH TPOCSIIMM MOJy4aeT, U UIMYIIUNA HAXOAUT U CTydalemy oTtBopA™. 1 mHe, Kak
aBTOPY, OYEHb XOUETCSI BEPUTh, YTO 3TA KHUTA HE CTAHET BCETO JIMIb... «IJIACOM BO-
ITAIOLIETO B IYCTHIHE...»

Hukonau Jlegsawoe
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Tpetbe Ob6paweHmne kK HenoseuecrTBy

Pycckui Tekct. laHo B 1929 r. ot P.X.

K pasymubim xutensm 3emiu, K pace, Ha3bIBaroIlel ceos YemoBeuecTBOM, 00-
pamaercs Koamurmmonnsiit Otpsa Habmogateneit (K.O.H.). Ilepenano nocpenHuka-
mu [TamOanel E.U. Pepux u H.K. Pepux.

Hacrosmee O6pamenue K.O.H. x 3emmnsiHaM siBIsieTCsl TPETbUM MO CUYETY, KOH-
TposibHbIM. [lepBoe Oopamenne K.O.H. nepenan B 576 r. no P.X. xurtensm kpyn-
Helllero B To BpeMsi Ha 3emiie ropoja Amypamxxamype. Bropoe OOpamienue
K.O.H. nepexan B 711 r. ot P.X. )xutensam KpynHEHUIIETo B TO BpEMsI HA aMEPUKaH-
ckoM Marepuke ropojga Tkaamerkoasnsi. Hacrosimee Oopamenne K.O.H. k 3emus-
HaM, B OCHOBHOM, WJICHTHYHO TEPBBIM JIBYM II0 COJEP’KAHHIO, COCTABJICHO Ha OC-
HOBHBIX M3 HACTOAIIMX S3bIKOB 3E€MJIM: Ha KUTalWCKOM, aHTJIMMCKOM, PYCCKOM U HC-
MAHCKOM.

Texct OOpalieHusi OTPEJAKTUPOBAH, C YYETOM COBPEMEHHOTO YPOBHS 3HAHUM
n 3a0nyxnaeHuit xxutenet 3eminu. llensio OOpameHus sBIsSETCS MNPEIIOKEHUE O
MIPOBEICHUH B HEKOTOPOM OyAyIIeM MEPEroBOPOB MEXKIY MpeacTaBUTEIMHU Yero-
BeuecTBa M mnpeacraButTessiMi Koanuuuu Ha mpenMer BCTymuieHus YenoBedecTBa B
Koanmuuuto. ITockonbKy mpoBeeHHE MEPErOBOPOB OyI€T BO3ZMOKHBIM TOJBKO MOCTE
BBITIOJTHEHUSI YE€JIOBEYECTBOM HEKOTOPBIX MPEABAPUTENbHBIX YCIOBUM (HUXKE NPUBO-
JSAITCS 9T YCIIOBUA).

[IpenBapsiemble 1JIsi MPAaBWIBHOTO UX MOHUMAaHUS, KaK KPATKUMH CBEJICHUSMU
KOCMHYECKOT'0 XapaKTepa, Tak U CPaBHUTEIbHOW XapaKTEpPUCTUKONW 0Opa3a MbIIILe-
Hus YeoseuecTna.

-1 -

K nacrosmemy Bpemenu YenoBeuecTBo coctaBuiio cede mpesacTaBieHue o Bee-
JICHHOW B II€JIOM, HECKOJBKO 00Jiee MpaBUIILHOE, YeM BO BPEMS IEPBOTO M BTOPOTO
O6pamenuii. JleHcTBUTEIBHO, 3eMIISI HE SIBIIICTCS TJIOCKON M HE HAXOAUTCS B IICHTPE
Bcenennoil. Ona, Kak o/iHa U3 IUIAHET, Bpamaercs BOkpyr ConHua. [eldcTBUTENbHO,
CouHile HEe HaXOAUTCA B LIeHTpe BceneHHoi, a aBiaseTcss 0OAHOM U3 3BE3], BXOSAIINX
B cocTaB ['anaktuku. JleicTBUTEIBHO, MOCAEAHSS U3 TpaHChOpMAaIMil SHEPTUid, MOJ-
JNEPKUBAIOIINX AEATEIIBHOCTh 3BE3M M, €CTECTBEHHO, COJIHIIA U NAIOIMNX BO3MOXK-
HOCThb CYILIECTBOBAHUA KU3HU HAa 3€MJIE€ U CXOJHBIX C HEKO IUIAHETaxX, HE SIBIACTCS
eIMHCTBEHHON BO Bceenennoi. B octambHOM ke, OONBITMHCTBO KOCMOTOHHMYECKUX
JOTaZI0K SIBJISIOTCS OIIMOOYHBIMH.

SBnsiercs 6OJBIIUM 3a0TyK/IEHHEM Bepa BallMX YUYEHBIX B CYIIECTBOBaHHE Ka-
KHUX-TO, ITyCTh JaXke eni€ He OTKPBITHIX UMHU HE3bIOJEMBIX 3aKOHOB BceenenHoit u mo-
CTOSTHCTBO MUPOBBIX KOHCTaHT. Tak, rpaBUTAlIMOHHAS ITIOCTOSHHAS, 3aMETHO MEHSIET-
csl B mpeneniax Bamieil comHeuHON cucTeMbl, HE TOBOPS YK€ 0 0oJiee KPYMHbIX Mac-
mTadbax. ITO NPUBENO K CYHIECTBEHHBIM OIMOKaM B ompeneneHnn Bamu pazmepos
["anakTHKK U pacCTOSHUM 10 APYTHX TajakTUK, U BBI3BAJIO MOSBICHUE OUIMOOYHOM
TEOpUHU O 3aMKHYTOM BceneHHol, a B 3TOM rojly ¥ Teopuu pazoderaroieiicss Beenen-
HOM. OmMO0YHO U TIpEACTaBICHUE O BCEOOIeH TPEXMEPHOCTH MTPOCTPAHCTBA, HA KO-

K ornasneHuio 10




Hukomnait Jlesamos «Ilocnennee oOpaiieHue K 9eI0BEUECTBY

TOPOM TIpeke Bcero 6a3upyercs Barie kocMOroHHYECKOE PeICTaBICHHUE.

Mup xaoTHueH, B HEM HET HMYEro HE3bI0JIEMOro, B TOM YHCIE€ — MEPHOCTH.
MepHocTh npocTpaHcTBa Bo BceneHHol konebieTcs, MIaBHO U3MEHSIETCS B BeChbMa
HIMPOKKUX Mpenenax. Hammydmmm ycioBHEM BO3HHUKHOBEHUS OPraHUYECKOM KU3HH
SBJISIETCS MEPHOCTh MPOCTPAHCTBA, paBHas +m (3,14...). 3HauUUTENIbHBIE OTKIOHEHUS
OT 3TOM BEIWYMHBI MaryOHO NEHCTBYIOT Ha uByro llpupony. B Hactosmee Bpems,
OKPECTHOCTh COJHEYHON CHUCTEMBbI MMEET MEpHOCTh paBHyto +3,00017... bnuzocts
ATOTO YHUCJA K LIeJIOMY 4Kcity 3 (Tpu) BBEJa Bac B 3201y K/ICHHE.

B okpectHOCcTsiX Bamero ckomieHusi ['amakTuk, Ipeiyer rpaBUTallMOHHBIN
LIUKJIOH, UMEIOMNN MEPHOCTH -3,15, KOTOPBIM MOXKET 3aJeTh Kpaem Bamly [ anaktu-
KY, YHUYTOXXHUB OPraHUYECKYIO JKU3Hb Ha BCEX IJIAHETaX, HA KOTOPBIX HE OyIyT IpH-
HATBI MEPBI 110 3aILUTE.

B gacTHOCTH, 3TO 0OCTOSATENBCTBO JIe/IaeT HEOOXOAUMBIM JJIsl BaC BCTYIUICHUE B
Koanunurio, B cxatble Cpoku, camoe nosaHee, yepe3 6.500 3eMHBIX JIET, C MOMEHTA
nogauu Hacrosmero O6parenus, 1.€., ¢ 1929-ro r. ot P.X., ¢ Tem, uto0b1 Koanumus
ycresna 0Ka3aTh MOMOIIb YEJIOBEYECTBY B MOJATOTOBKE K 3aIIUTE OT I[UKJIOHA..

B nactosimiee Bpems B Bamelt [Nanmaktruke HacuuThiBaeTcst okoio 220.000 (nBe-
CTH JBaJIlIaTh THICSY) PAa3yMHBIX pac, pacCMaTPUBAIONIMX BOMPOC O BCTYIUJICHUU B
Koamumuto, B Tom uuciie u Bel. K.O.H. npocut Bac He paccMaTpuBaTh COOOIICHUE,
KaK TOIBITKY BO3/ICHCTBOBAThL Ha Balll OTBET (MH(pOopMaIueit o MUKIOHE).

Bbl ommbaerech 1 B BOIIpoce MPOMCXOXKIeHUs KU3HH Ha 3emJie. ConHeuHas
CHUCTEMa BO3HHUKJIA U3 MBUIEBUHOTO 00JIaKa, 3aCESITHHOIO CTPOUTEIbHBIMU OTPSIaMU
Koanunuu B o6nactu BeeneHHoil, 0OTBeYaroIei IByM YCIOBHUSM Pa3BUTHS U BO3HHK-
HOBEHHUS KU3HHU. DTa 00JAacTh JIOCTATOYHO yJaj€Ha OT OCTAIbHBIX 3BE3J M MMEET
MEPHOCTh MPOCTPAHCTBA, OJIU3KYIO K +1T.

Bbl ommbaerech B ynoao0J1eHuM pasyMHO# pachl )KMBOMY MHIAMBUAY, [IPE/I-
CTaBJISIsI B HEAATIEKOM OyAyleM HeM30eKHOe OpsIXJICHUE U CMEpTh dyesoBeuecTsa. B
HBOJIIOLIMOHHOM TIpoliecce, 0 KOTOPOM Bbl UMEETE TakKe ciaaboe mpecTaBieHue, Ho-
BBIE BUJbI KUBBIX CYLIECTB IMPOUCXOIAT OT HEKOTOPBIX CTapblX BUJOB, U HalleW 3a-
00TOM JOKHO OBITH, YTOOBI HOBBIE BHUJIbI Pa3yMHBIX pac Ha 3eMJjie MPOUCXOIMIN OT
Bameit. iIMeHHO 3T0 cooOpaxeHue JOKHO ONMPEACIUTh CTPATETHIO Pa3yMHOM pachl.

Mexny TeMm, no HabmonenusMm K.O.H., dyenoBedecTBO COBEPIIEHHO HE PYKO-
BOJICTBYETCSI TaKO#, WM MOJOOHOW CTpaTeruei, Mpe/CTaBiisis CBOE pPa3BUTHE BOJIE
Clly4dasi M HallpaBiisil BCE CBOM YCWJIMS Ha YAOBJIETBOPEHUE KPATKOBPEMEHHBIX IIO-
TpeOHocTel. He cnenyer aymaTh, 4To Bamu 3a0MyXACHUS SIBISIFOTCS CIIy4YalHBIMU,
npexoaamumMu. OHu Hen30eKHbI M YCTOWYMBBI B cuily crnieniuuku Bamero Mpiie-
HUs, KPaTKOMY aHaJIM3y KOTOPOTO MOCBSIIAETCS CAEAYIOIast riaBa.

-2 -

MpliieHre XKUBOW MAaTEPUM U CaMO CYIIECTBOBAHWE KWBOW MATEPUU UMEET
00111yI0 OCHOBY (HAIlOMHUHAEM, YTO MbI BBIHYXJI€HbBI BBIPAXKAThCs BAIIIMM S3bIKOM, Ha
BallleM 3€MHOM YpPOBHE 3HAHUM, U U3-3a ATON TPYAHOCTH MOPOU 3aBEIOMO HEU3OEK-
HBI OTpe/IeIEHHBIE HEKOPPEKTHOCTH, HAaNMpUMep, B mpeabiayiieit ¢pase). Y mbiiuie-
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HUE, U CYIIECTBOBAHUE SIBIISIFOTCS PE3yJIbTaTOM OOpbOBI C SHTPOMHEN JTOTHUHOCTH.

Bamiemy MBINUIEHHIO TakK€ CBOMCTBEHHBI MOWCKH JIOTUYHOCTH, HO JIMIIb Ha
3TOM U 3aKaHYHMBAETCSI CXOJICTBO BAlIErO MBILIIEHUS C MBIILJIEHUEM, CBOMCTBEHHBIM
MOJIaBIISIONIEMY OOJBIIMHCTBY pa3yMHBIX pac, Bxoasammx B Koamumuro. [lanHoe 06-
CTOSITENIbCTBO BBIHYKJIaeT MHOrux ydyacTHUKOB K.O.H. coMHeBaThCsl B MpaBOMEpPHO-
CTH 0OpalleHusl K BaM, Kak K pa3yMHOH pace.

OcHOBOIi npeaebHO YOOTroH JMUYHOCTH SIBJISIIOTCS MOHSITHA «1a» H «HET»,
KaK SIKOOBI peaJibHO CYIIECTBYIOIIME U MHOTOKPATHO IMPOSBIISIONIUECS MPH CTYTCH-
4aTOM aHaJu3e JII0OOro CIOKHOTO MpoIecca.

IIpn 3TOM, YMCIO CTYIIEHEN B aHAIN3E€ — KOHEYHO M, Yallle BCEr0, BEChMa MaJIo,
Ja’ke €CIIM BaMM UCCIIELyeTCs TOCTaTOYHO cepbEé3Has npoodiaema. [Touck oTBeTa cBo-
JUTCS K BBIOOPY OJTHOTO U3 ABYX, € IBa — YMCIIO CTYIIEHEW BO3MOYKHBIX PELICHU,
TOr'/la KaK HauOoJiee NPABUIBHOE PEIIEHUE JIEKUT MEXITY HUMHU.

BammM Marematukam OyAeT MOHSTHA CIEAYyIOIIas AHAJIOTHS: pELIeHUE Mpo-
0JIeMBbl, TOSIBJISIOLIEECS MOCIIE PEIICHUS YaCTHBIX BOIMPOCOB TUIA «JIa»-«HET» aHAJIO-
TMYHO BbIOOPY OJHOM M3 BepmiMH N-MepHOro ky0a, Torjga Kak MpOCTPAaHCTBO BO3-
MO>KHBIX PELIEHUI COCTOUT U3 Beex Touek N-MepHoro npocrpaHcTaa.

Ecnu ke yro4HuTh, TO peanabHas MEPHOCTh IIPOCTPAHCTBA PEILICHUN Yallle BCETO
ONPENEIIACTC BaAMU HEBEPHO U OYEHBb PEIAKO SBIIAETCS HA CaMOM JI€JI€ YU CIIECHHOM.
HeiHemHee oTHOIIEHME K BaM, Kak K pasyMHOHM pace 3aTpyAHSAETCs CIEAYIOLMIUMU
COO0paKeHUSIMU UH(POPMALIMOHHOTO MOPSIIKA.

HackoibKO MBI MOXEM CYyIUTh, JHOOOW HAay4HbI WIM FOPUIUYECKUNA 3aKOH,
CMBICII JIIOOOT0 OTKPBITUS WU U300pETEHHUS], CYIIHOCTh JII0O00M BaXXHOM MBICIU MO-
I'yT OBITh BBIPAXKEHBI JIFOOOW (Ppa3oii, cocrosuieil u3 cra cioB u3 ciosaps B 50.000
CJIOB, BKJIIOUAIOIIETO MAaTEMaTUYEeCKHE W JpYrHe ycJIoBHbIe 0003HaueHus. OOiiee
KOJIMYECTBO BO3MOXKHBIX ()pa3 TaKOro cJoBaps MpPEICTaBISETCS BEChbMa CKPOMHOM
BEJIMYMHOU, paBHOU 100.

Ecnm e ocTaBUTH TOJBKO (pa3bl, UMEIOIINE TOJBKO JHATHOCTHYECKYIO CYIII-
HOCTb, T.€. ONPEACISAIONIME CMBICI, TO UX 4Yuciio cokpamaercsa a0 50. Eciau xe Tte-
nepb OTOPOCHTh (pa3bl, B KOTOPHIX CIIOBA TPaMMaTHYECKH TIPABUIIBHO CBSI3aHBI, HO
colepKaHUE MX HE MMEET JaKe€ BUIMMOCTH CMBICIIA, TO YHUCIO OCMBICICHHBIX (hpa3
cokpaturcs 1o 25. Ha camom ke nene, OTCEB JIOKHBIX OT UCTUHHBIX YTBEPKICHHM,
10 CaMbIM 3aBBINICHHBIM OIICHKaM, TaéT CIUCOK Bcero u3 He Oosee 3-10 yrBepxke-
HUM, KOTOPBIE MOTYT OBITh BBICKA3aHBI BAMU W COOTBETCTBOBAIM OBI PEaTLHOCTH.

Mexny TeMm, HaM W3BECTHbI MPEACTABUTENIN >KMBOTHOTO MHMpa Ha Pa3IMYHbIX
MJIaHeTaxX, CIOCOOHBIE JaTh HE MEHbBIIIEEe YUCIIO Pa3HOOOpa3HbIX 0€3yCIOBHBIX peak-
IIUH, BIIOJIHE a/ICKBAaTHBIX JCHCTBUTEIHLHOCTH, HA PA3IMYHbIe KOMOWHAIIMY BHEIITHUX
pasapaxuTenel, KOTOpble, TEM He MEHee, He MOTYT ObITh Ha3BaHBI pasyMHBIMH. Jla u
y Bac Ha IUIaHeTe ecTh Takue. [lo-BuaumMoMy, mpaBUiIbHEH ObUIO OBl CYMTATH YEIIOBe-
YECTBO HE PAa3yMHOM, 4 MOTEHUHAJbHO PAa3yMHOM Pacoil, MOCKOJIbKY OTpaHUYECH-
HOCTb MBIIIJICHHSI, KaK BBl y’K€ TOHUMAETe, HE MOTJIa ObITh Y BaC BPOXKAEHHOIA.

Ot IMpUPOAbI YEJIOBCUECKUIN MO3T HaI[eJIéH alaparoM MBIIUICHHA, HC MCHCC
COBCPIICHHBIM, YCM OpraHbl MBIINLJICHUA HpeﬂCTaBHTeHeﬁ MHOT'HUX pa3syMHBIX pac BO

K ornasneHuio 12




Hukomnaii JleBamos «Ilociegaee oOparieHue K 4eI0BEYECTBY

Bcenennoii. Jleno B ToM, 4TO pazButre Baiiero MelIeHUs ¢ CaMOro Havasa 1o o
a0COJIFOTHO HEBEpHOMY IyTH. B Hadase cTaHOBJICHUS Ipoliecca MBIIIJIEHUS CIIOCO0-
HOCTb K MBIIUICHUIO KPOETCS B MOTCHIUAIbHON BO3MOXXHOCTH BO3HUKHOBEHHSI MHO-
rooOpa3HbIX PEaKIMi Ha OJTHO M TO K& HHPOpMaIMOHHOE Bo3elicTBre (cM. Puc.1).

Puc. 1

Ha stom rpaduke, umeHyemMoM jaiee JOru4eckuM (pyHIaMeHToM, o OCH Op-
JUHAT OTKJIAJIBIBAETCS CUJIa WJIM OUIYTHUMOCTh pPeakluMd Ha WH(OpPMAIMOHHOE BO3-
JeNCTBUE, 10 OCU adcuuce (HarpaBo) — MPUEMIIEMOCTh, TPUATHOCTh ATOW PEeaKIUu.
A HaneBo OT HyJsl — €€ HeMpUueMJIeMOCThb, HenpusATHOCTh. Kak 1 Bc€ B mpupoe, uTo
emi€ He 00pabOTaHO MPOTUBOACUCTBYIONIEH SHTPONUU JAEATEIBLHOCTHIO pa3yma, STOT
rpaduK XaoTHYEH, BCIUIECKH KPUBOW HA HEM OOBICHSIIOTCS YUCTO (DU3UOJIOTHUECKH-
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MU TIOPOTOBBIMU 3P (HEeKTaMu.

CaMoBocMTaHHE pa3yMma 3aKJII0YaeTCsl HE TOJIBKO B MOCTPOMKE CIOXKHOM CH-
CTEMBI JIOTHYECKOTO MBIIIJICHHUS, HO U B TIepepabOoTKe U yaydiieHn:n GyHIaMeHTa, Ha
KOTOpOM 3Ta cucteMa Oasupyercsa. Kak mokassiBaeT NMpuUMeEp MHOTOYUCICHHBIX pa-
3YMHBIX pac, HanboJiee COOTBETCTBYET TPEOOBAHUSAM YCIIEIITHOTO TIO3HAHUS TPUPOIBI
MEPECTPOKa JIOTHUECKOTO (pyHIaMeHTa 1o cieayromieit cxeme (cm. Puc.2).

Puc. 2

Cnenyetr oroBOpuThCs, YTO HAM U3BECTHBI BO BCENEHHON HECKOJIBKO pac, UMe-
IOIlME MPSAMOJUHENHYIO CTPYKTYPY JIOTUYECKOTO (PYHIAMEHTA C BETBSIMU, YXOISAIIH-
MU B OeckoHeuHOCTh (cM. Puc.3).
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OHU cOCTaBIIAIOT COOCTBEHHOE 06’LCIII/IHCHI/IC pac, B KO&J’II/IHI/IIO HC BXOIiAT, T.K.
MBI HE CMOTJIM HalTH C HUMH 06].[161"0 SA3bIKA.

[TpuHIIMTIHATEHOE OTJIMYNE WX MBIIIJICHUS OT HAIIETO COCTOUT B TOM, YTO ILIO-
maab QUrypsbl, OMKUCHIBAIOIICH (PYHIAMEHT, y HAC KOHEYHA, Y HUX — 0eCKOHeYHa.
Mps1 naxe 3aTpyaHseMcsl MPEACTaBUTh, KaK OHU TMPEACTABISIIOT cebe Hare ObITHE.
MpbI HE MOXEM TOHSTH, YTO COXPAHSIET UM YKU3Hb TOJ IPOCTHBIMU yAapaMU yXO7s-
MUX B OECKOHEYHOCTh TOJIOKUTEIBbHBIX M OTPUIIATEIBHBIX PEaKIMii Ha OJHO WH-
(dhopMalMoOHHOE BO3/ICHCTBHE.

HeoOpabotannsiii ornyeckuii GyHIaMEHT 4YeJIOBEKa MMEET JBa BCIUIECKA —
CTIpaBa U CJIeBa OT HyJIsl © HECKOJIBKO MENKUX. DTOT (akT emi€ pa3 MOKa3bIBaeT, 4YTO y
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YyeJ10BeKa He ObLIO0, U HeT HUKAKHMX NPEeNnsTCTBUM ISl OCTPOMKH CBOEro JIOTH-
4ecKoro (pyHaaMeHTa Mo cxeMe HelpepbIBHOM JIOTHKH, 00menpuHsaToi Bo Bee-
JIeHHOH. Mexy TeM, pa3yM 4YelIOBEKa C caMOr0 Haudajla pa3BUBAJICS B KOPHE OILIHU-
00YHO, OPUEHTUPOBAJICS TOJIHKO HA 3TU MOIIHbIE BCIJIECKU U ceiyac uMeeT npudIu-

3UTEIBHO CIICIYIOIIMIA BHT JIOTHYecKoro ¢pyHaamenTa (cM. Puc.4).
_——————————————————— ——————

Puc. 4

JA

Ot BCILUICCKH, CJIEBAa U CIIpaBa OT HYJI €CTb, HU YTO MHOC, KaK Ballld «Jda» U
«HET», 0e3 yero B IMPUHOMUIIC BbI HE MOXKCTC IPCACTABUTL SBJICHUC, XOTA U OTOMY
MCIIACT JIUIIb CUJIa IIPUBBIYKH. Henenoe paciCIyICHUC JIOTHYCCKOTO q)YH)IaMCHTa Ha
IIOHATHUA «Aa» U «HET» ABJIACTCA CaMbIM OO0JIBIITUM NpeIATCTBUEM Ha ITyTH ITO3HAHHA
Bamu 6I>ITI/I$I, KOTOpPOC Ha CCroaHs y BaC HaxXOAUTCA B BCCbMa 3a4aTOYHOM COCTOsI-
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HHHU.

Bonee Toro, Teopernueckas pazpaboTKa JJOTMUECKOTO MBIILICHUS, TPEANPUHSI-
Tas Bamu, ckaTuiaack 10 TOTO, YTO BMECTO MCIIPABJICHUS OMIMOKHU TOJNBKO yCyryOusa
eé.

JA

Teopernyeckre JOTMUYECKUE CUCTEMbBI CTAJIM ONEPUPOBATh padUHUPOBAHHBIMHU
IMOHATHAMU «Aa»-«HCT», HUCKIIIOYasd APYIruc BapUAHTBI JTOTMYCCKHX pCH_IeHI/Iﬁ (CM.
Puc.5).
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OTU CMEXOTBOPHBIE TEOPETHUECKUE Pa3padOTKHU BMECTO TOT'O YTOOBI CTaTh Ila-
roM BHEPEN, SBISIIOTCS IIAroM Has3aj Jake B CPaBHEHUHU C JIOTUYECKUM (GyHIaMeH-
TOM YE€JIOBEYECKOT'O MBIIUICHUS, TPEACTABICHHBIM Ha OJHOM M3 BBIIIE PACCMOTPEH-
HBIX CXE€M, T.K. IJIOMa b (PUTypbl, OMUCHIBAIOLIEH JTOTUYECKUN (PYHIaMEHT, BMECTO
KaKOW-TO KOHEYHOW BEJIMYMHBI, CTAHOBUTCSI PABHOU HYJIIO.

Takum oOpa3zoM, 3a OCHOBY IPHUHHMAETCSI OJIHA U3 CaMbIX PUMUTHUBHBIX (PYHK-
I[UH, UMEIOIIasi BCEro-HaBCETO JIBa 3HA4YCHHs. A BeAb 00Ilee pe3roMe TaKOBO, YTO
yeM OOJBIIYIO TUIONIA/lb OMUCHIBAET (PUTypa JIOTMUECKOro (pyHIaMEHTa, TEM COBEp-
1eHHee 00pa3 MBIIUICHHUS.

OTtcrona HEM30€KHO HAIMPAIIUBACTCS BHIBOJ, TIOCTOMHBIN KPaHETO COMXKAJICHUS:
€CJIM Balll METOJ BOCTIPUATHUS OBITUS U MOKHO C TPYJOM Ha3BaTh MbIIIJIEHHEM, TO
3Ta CUCTEMA SIBJISETCSA CAMOM NPUMHMTHBHOM M3 BCeX BO3MOKHBIX.

]_II/ICKpCTI/IBaHI/IH JIOTUKH 34aCTaBJICT BAC PACIIPOCTPAHATD IIPUHIUII TUCKPCTHU3a-
LIMM Ha BCE cyaice. Tak HaTypaHBHBIﬁ paAa 9UCCII, KOTOpBIﬁ B CYIIHOCTH ABJIACTCA
BO3MOHBIM, HO BECbMad UCKYCCTBCHHBIM MATCMATUYCCKUM YXUIIPCHHUCM, HMCIOIIIUM
C pCaJIbHOCTBIO OUYCHb MAJIO O6HIGFO, CTall OJis BacC 0a31ucoM TEX OCHOB MaTCMaTHKH,
C KOTOPBIM TOJIBKO M 3HAKOMO OI'POMHOC OOIBIIMHCTBO HpGIICT&BHTGHGfI YCJIOBCUYC-
CTBa.

Brr CTPEMUTECH ITOJACUUTATD BCE noapsa v, B TO K€ BPEMs, HC B CHJIaX TOYHO
nepeaarb Aaxe I/IHCI)OpMaLII/HO 0 CUJIC BCTpPA, BbIparKas €€ MOHATUSMHU «J1a» U «HET», U
K TOMY K€ HC HAACACH HAa OJJTMHAKOBBLIC PCAKIIMN Ha TAKOC COO6HICHI/IC.

ApudmMernueckuii c4€T MpUBEN BaC K MOSIBJICHUIO TOJIOBOJIOMKH, BEI3BAHHOW HE
PEATBbHOCTHIO MUPA, 3 UMEHHO MPUMUTHUBHOCTBIO BAIIEro MbIIUIEHUS. MexXay TeM,
Bbl TPATUTE CHUJIbI, MBITAACh PEIINTh €€ W COINIACOBATH C MPEACTABIISIONICHCI BaM
KapTUHOW MUPa, KaK peasibHOM 3araaku [Ipuposr.

Hampumep, pacrnosios)keHreM palldOHAIbHBIX U UPPALMOHAJIBHBIX YKCENl HA BE-
IIIECTBEHHOM ImKaje. JIuckpeTu3alus JIOTUKH BbIHYXKJIaeT Bac IPOOUTH IEITHHO BOC-
MIPUHUMAEMOE Ha OTACIbHBIC (DaKThI, SIBJICHUS, IIOHATHS, KATETOPUH, IIPOBOIST MEXKTY
HHUMU UCKYCCTBEHHbBIC TPAaHMU.

Jluckpern3anusi JOTUKU W MPUHIUIIBI CUE€TA, TPUHYKIAIOT Bac MPENOJararh
YUCJI0 MPU3HAKOB MpEIMeTa UM COOBITHS KOHEUHBIM M JaBaTh HA3BAHUE KaXKIOMY
n3 HuX. OTCr0Ja MOSIBIAETCA BEChbMAa COMHHUTEIBHASI BO3MOXXHOCTh OTWIEHATh OJUH
MIPU3HAK OT APYTUX — MPUEM, HA3bIBAEMbIN BaMU a0CTpParupoBaHUEM.

JIBMoKeHHe 1O CTyIMeHbKaM a0CTparupoBaHusi K 0oJjiee OOIMUM MpU3HAKAM CUH-
TaeTcs BaMHM €IUHCTBEHHBIM IYTEM (M €IMHCTBEHHO BEPHBIM), YBOJAIIMM KaK pa3 B
oOpatHyto cTopoHy. He ciydaiftHo, 4TO BCe Balllu aOCTpPaKTHBIC KOHCTPYKIIMH, UMe-
Hyemble (PUITIOCOPCKUMU CUCTEMAMH, B3aUMHO MPOTUBOPEUUBBI, XOTS U 0a3UPYIOTCS
Ha OJTHOM U TOH K€ JIOTHKE.

[IIar 3a marom morpy>kasich BO Mpak Io CTyIEHsSM a0CTPaKTHOCTH, IIIar 3a Ia-
TOM 4Yepe3 CBA3b C peajIbHbIM MUPOM, GUIOCO(CKIE CUCTEMBI TTOCTENIEHHO YTPATHUIIH
OPUEHTUPOBKY M JOILIX J0 TOTO, YTO B TYNHKOBOW CUTyallUH ATOTO JIBUKEHUS Ha
OECCMBICIIEHHBIN BOMIPOC O MEPBEHCTBE MATEPHUM WM JyXa, HA «J1a» U «HET», MPH-
HYXJa€T Bac BCErjJa MPOBOJUTH T'PAHUIIBI OJHUX M TEX K€ SIBICHUNU pa3IUYHBIMU
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KOMILICKCaAaMH IIPU3HAKOB, IIPCIMCTOB, HpI/I‘IéM, n3-3a CJIadOCTHU 3TOM JIOTUKH, IH-
TPOIIUA I'JIABCHCTBYET B INPOLHECCE MPOBECIACHUA I'PAHHUII, 1 OHHU BbIUCPUYMBAIOTCIA
BE€CbMa Xa0THYHO U, KCTAaTH, HEJIOTHIHO, JAKE€ C TOYKH 3PCHUA Ballen caMou J1o-
I'MKH, 4YTO JICTKO AJOKAa3bIBACTCA HCOAMHAKOBBIM PACIIOJNOXKCHUCM OTHX TI'PAaHHUII,
HallpuMcep, B YCJT0BUAX Y€T0BCYECCKUX A3BIKOB.

Ha mpoBenmeHnn 3THMX XaOTWYECKHMX TPAHHUIl OCHOBAH BaIll CIIOCOO OOIICHWS,
cuMTaronuiics Bamu ogqHUM U3 BBICHINX JOCTH)KEHUI YEI0BEUECKOTO pasyMa...

IIpUMHUTHBHOCTD SI3bIKA, KAK CIIOC00a 00MeHa MH(popManueil, MOKa3bIBaeT
yaKe MOJACYET KOJIMYeCTBA OCMBICJICHHBIX IPABHJIBHBIX (ppa3. SA3bIK, B CYIIHOCTH,
He CIoco0 mepeaayu MHPOPMALUM, a CIIOCO0 €€ CyKeHHsl, U He JOCTUKeHHUe pa-
3yMa, a JIMlllb YOOroe BpeMeHHoOe SIBJICHHE HA PAHHMX 3TaNax 3BOJIIOLHHU YeJ10-
Be4ecTBA.

Cuurtas A3bIK OCHOBOM Tiepenaun uHbopMaluyu U HocuTeaeM UHGOpMAaIK, BbI
HE BUJEIH, KaK OH BO3JEHCTBOBAJI, B CBOKO OUYEpE/lb, HA BAIllE MBILIJICHUE, HACUIIBHO
NpUHYKJask ero 0oJjiee YETKO MPUACPKUBATHCS BCE TOTO ke MPUHIUIA JUCKPETHO-
ctu. [IoaTOMy, B 4aCTHOCTH, Ballll 3TUKA U ICTETUKA COJEPIKAT MHOKECTBO IMAPHBIX
MOHSITUH, TPOTUBOIIOCTABIISIEMBIX, KaK T€3a U aHTUTe3a. Baia obuiecTBeHHas U M-
Has Mopajb PYKOBOJCTBYETCS NpPABWJIAMH, TOJSPU3YIOMIUMH TOHSITHS «IHOOOBB-
HEHABUCTHY, «J1I00PO-3710%», «<CKU3HB-CMEPTH» U MIPOUYUE, B TOM K€ JTyXeE...

Bam He momoraer make COOCTBEHHOE HAOIIOACHUE, YTO CMBICI ATHX JUAMET-
pPabHBIX MOHATUN Y pa3HBIX HAPOJOB PA3IMYCH, 1a U OH MEHSETCS C TEUCHHUEM Bpe-
MeHu. U, ceituac, cunrtasi cedsi BLICOKO IIUBUJIM30BAHHBIM Y€J10Be4eCTBOM, BhI U B
CyJle TPUCSKHBIX OINPEICIUTe BUHOBHOCTh WJIM HEBUHOBHOCTH MOJICYJAMMOTO TIO
MPUHITUITY: «JIa»-«HET», YTO MOKET OBITh U JOMYCTUMO JJI CYJbObI OJTHOTO YeJIOBe-
Ka, HO HUKaK HE MOXXET ObITh MPUEMJIEMO JIJIsl pEIIeHUs Cy1e0 HapOoI0B.

Ho 1 Tam rocnoicTByeT TOT € HEU3MEHHBIA MPUHIIMI «JIa»-«HET», B CYIIHO-
CTH NPEBPATUBLIMK B OTPOMHYIO TIOPBMY JJI1 HApoJIoB BCIO Bamry mmanery. boiee
TOr0, TUCKPETHAs JIOTHKA TTO3BOJISIET BaM JIOBEPUTH CYAb0Y HApPOJIOB U YEJIOBEUECTRA
HECKOJBKUM OTJEIbHBIM JIIOJIAM... B MEXIyHApOIHOW MOJUTUKE TAKUM TOHATHEM
SBJISIETCS TIOHSATHE «COCTOSTHHE MHUPa» WJIM «COCTOSTHHE BOMHBI) M PE3KUH TIEPeXo OT
OJIHOTO K JPYromMy, MPUCYIIUNA UCKITFOUUTEIILHO TaKOU JIOTHKE.

DTO MOHATHE BbI CUUTAETE, 0€3 BCAKUX HA TO OCHOBAHUM, IPUCYIIIUM TIPUPOJIEC U
peanusyere, C MOMCTUHE OE3YMHOW peIIUTENIbHOCThIO. HenaBHssi MupoBasi BoiiHa U
Ha3peBIllas HOBas MUPOBAsi BOMHA CBUACTEIHCTBYIOT, UTO PE3KOE Pa3BUTHE TEXHUYE-
CKOM ITUBUJTU3AIIMH HE 3aCTaBUJIO BAC MOYMHETb.

UYro e KacaeTcs Balllero MCTOPUUECKOTO Pa3BUTHS, MBI C OOJIBIINM 3aTpy/IHE-
HUEM MOXKEM JIeJIaTh MPOTHO3bI, IMEHHO U3-3a 3TOW PE3KOW JUCKPETHOCTH U MOYTH
MTHOBEHHOCTH BaIlIMX MEPEXO0JI0B COLUAIBHBIX YCTPOUCTB M BHEIIHETIOTUTHYECKUX
COCTOSIHUM OT OJAHOTO K JPYTrOMY.

VYke B Teuenne Heckobkux Thicsd jieT K.O.H. HabmomaeT npaktudyecku Oec-
MIPEPBIBHBIC BOWHBI, BEAYIIUECS BaMH MKy COOOH, M TIPH €CTECTBEHHOM TEUCHUU
HMCTOPUYECKHUX TMPOIIECCOB Ballld BOWHBI MOTJIM Obl TIOWTH Ha yOBUIH TOJBKO HYepes
12.000 (nBeHaanaTh THICSY) JIET.
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Ho K.O.H. yuutsiBaeT BCE k€ YCKOPEHHOE pa3BUTUE CO3HAHUS XOTS OBl y OT-
JENbHBIX JIMYHOCTEH U 3TO COOOpakeHUE MO3BOJISIET HAM CUMTATh HE O€3HAIEKHBIM
HacTosiiee ObpareHue, oo eCTeCTBEHHO, UTO CoTfianieHue yenoBeuectBa u Koanu-
IIUU MOXKET OBITh IOCTUTHYTO, TOJIBKO MOCJIE JIMKBUIAIIMN BOUHCTBYIOIIUX MPUBBIYEK
YeJI0BEYECTBA.

-3 -

K.O.H. BbIHYX/IEH CKENTUYECKH OTHOCUTHCA K UEJIOBEUECTBY TAKXKE IO JIBYM
IpUYMHAM, TMOPOXIAEHHBIM, BIPOYEM, BCE TOM XK€ MPUMUTUBHOCTBIO JIOTUKH, a
MMEHHO: OTHOIIEHUEM K TEXHUUYECKOW IUBUJIM3ALUM U CTPAXOM Iepe]l CMEPThIO MH-
JTUBHUIYyMa.

Pa3Butne Texuukm, camo mo cebe, Oe3yCiIOBHO, OJAaroTBOPHO W TPU3BIBACT
K.O.H. 61arockJIoHHO OTHOCUTBCS K YEJIOBEUECTBY, KaK K pa3yMHOM pace, HO ¢peMu-
3aIusl TEXHUKU U, TeM 0oJiee, OTBEICHUE €l TaKoil poJiv, YTO OHA CTAHOBUTCSI OCHOB-
HOW XapaKTEpUCTUKOW Bamen nuBuin3annu, HACTOPaKMUBAET HAC.

Hctopus denoBeuecTBa pa3BUBAJIACh XaOTUYHO, KOTJIa OTAEIbHBIE PAaOHBI 3€M-
JI1 HE UMEJIA IPSIMOM KOMMYHUKAIIMOHHOM CBsI3U. YeloBeuecTBO, IO CYTH, IOCTABU-
JI0 HECKOJIBKO AKCIEPUMEHTOB M0 CO3AaHUI0 PA3JIMYHBIX THUIOB HuBHIM3annii. Heko-
topbie u3 HUX K.O.H. ogo0puin. K coxanenuto, pa3nuuHble MUBUIN3ALMNA HE MOTJIH
MUPHO COCYIIIECTBOBaTh, KOTJIa B MPOIECCE PA3BUTUSI U PACIPOCTPAHEHUS, MMOSBU-
JIUCh BO3MOXHOCTH TPSIMBIX KOHTAaKTOB MexXay HUMU. Kak mpaBuio, rpy0ast u npu-
MUTHBHAs U, B CHJIy 3TOro, OoJjiee >KeCTOKas ITMBHIIM3AllMs YHUUYTOXuUjIa Oojee pa-
3YMHYIO U TYMaHHY10, 4TOOBI, B CBOIO OY€pE/lb, OKa3aThCsl YHUUTOXKEHHOM e1lié 0osiee
rpyOoii.

B Hacrosiee BpeMs Ha 3eMiie TOCIIOACTBYET caMasi IPUMUTHBHAS M3 BCeX —
MalIMHHAA nuBuAn3anus. OHa OXBaThIBAET BCE YEIOBEYECTBO. JIEpKHUT €ro mon
CBOMM KOHTPOJIEM U HE NAET BOBHUKHYTh HOBOI LIMBUJIM3AIMU, €CIIU TOJIBKO HE YHU-
YTOXKUT cama ce0sl U €ClIi TOJIBbKO YEJI0BEYECTBO HE BO3bMET KOHTPOJIb B CBOM PYKH U
He TpaHcpopMHpyeT €€ COCTOSHHE B APYrod BUJ LIMBUJIM3AIMHU, TOpa3ao Oojee He-
00X0UMBIH pace.

K.O.H. Hazeercs, 4TO TOTYKOM K TaKOW MEPECTPOMKE MOTYT MOCIYKUTh HACTO-
smee OOpaiiieHre U mocuiibHas MOMOIIb, KOTopyto criocoben okazath K.O.H. gerno-
BEUECTBY, €CJIM OHO BBICKAXKET COOTBETCTBYIOIIIEE MOKEIIaHUE.

Heo06xonumMo OroBOpUTHCS, YTO JIOKAJIbHAS ITUBHJIM3ALIUS, [IEHTPaMU KOTOPOM
OB TOpO AMypakXemyp B MOMEHT niepBoro OOparieHus u ropos TkaaneTkoanb
B MOMEHT BTOPOT0 OOpallieHus, ropaszio 00Jjiee COOTBETCTBOBAIM MOTPEOHOCTSIM Ye-
JIOBEUECTBa, YEM COBpEMEHHAs MalllMHHas IUBWUIW3aIus. U, B kauecTBe OJHOTO U3
BapuaHToB cBoeil momoru, K.O.H. MoxeT npeacTaBuTh 4eIOBEUECTBY CaMoOe I0-
JTpOOHOE OMUCAHKE PTUX HUBUIU3AUHN ISl IPUHATHS UX 32 BO3MOKHbBIC 00pa3IIbI.

OnHuM U3 BaKHEWIMX MPU3HAKOB JUISI CUCTEMATU3AlMU Pachl, KaK Pa3yMHOM,
SIBJISIETCS TO, YTO KaXKJbIA €€ MpeICTaBUTENb MPEBBIIIEC BCEIO CTABUT JICSITEIHLHOCTh
KOJUIEKTUBHOTO padyma. COOTBETCTBEHHO M YEJIOBEK, KaK Pa3yMHOE CYIIECTBO, J0JI-
KEH TPEBBIIIE BCETO CTABUTH Pa3BUTUE pa3yMa YEJIOBEUYECTBA.
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CDYHKHI/II/I YCJIOBCKA CBOJATCA K TOMY, YTOOBI BOCIIPUHUMATDb I/IH(I)OpMaHI/IIO oT
MPpCAbIAYIINX IIOKOJICHUM J'II-O,ZIGI\/'I, I[06aBI/ITB HOBOC 3HAHHC, BOBHHUKIICC B PC3YJILTATC
OIIbITa 1 HpOSpGHI/Iﬁ " nnepeaaTb € HOIMOJIHCHHUEM CIICAYIOIICMY ITOKOJICHHUIO.

XaoTtnueckue (IIOKTyallMd B ABM)KEHUU MBICIH Pa3yMHOro o0miecTBa He00Xo0-
JIUMBI, YTOOBI MOCIIE UCTOPUUYECKOTO OTCEBAa HEMPEMEHHO HAIUINCh 3UT3aru JIBUXKE-
HUSI MBICJIM, COOTBETCTBYIOIINE 3Ur3araM U3MEHEHHUsI OOBEKTUBHOM KapTHUHBI OBITHSL.
[locneanue MMEIOT HEMpeaCKa3yeMOoe HAaMpaBiICHHE TOTAa, KaK CIEKTP MBIIIICHUS
1r000T0 MHAMBHIyyMa Ha MPOTSHKEHUN €r0 KU3HH COXPAaHAET IMOCTOSHHYIO Harpas-
JIEHHOCTb.

Otcrona cienyer, 4To CMEHa MOKOJIEHUH HE00XO0IMMa pa3yMHBIM CYIIECTBAM H
B YaCTHOCTH, JIOJSM, He KAK KHBBIM CYLIECTBAM [JI1 COXPAHEHUSI U NPOJ0JIKe-
HMS JKMBOTHOI'0 BH/a, HO Kak Pasymubim CymecTBam ais coxpaHenusi Pazyma.
CnenoBarenbHo, ¢ yuétoM Kocmuueckux 3axkoHoB CBoOonbl Boiu n CBo6obl Bri-
0opa, SBISAIOTCA B KOpHE OECIIOYBEHHBIMU HAJIEXK/Abl MHOTUX IPEICTaBUTENEH dello-
BEUYECTBA, YTO KOHTAaKT C WHOIUIAHETHBIMU Pa3yMHBIMH pacaMH IOMOXET PELIUThH
npobyieMmy 6GeccMepTus.

Omna pemraercs, HO TOJIBKO HE TAKMM IYTEM, Kak Bbl a1ymaere. Jla u BooO1e, 3To
He npobsema. C Ipyroil CTOPOHBI, Mbl HE MOXEM OKa3aTh YEJIIOBEYECTBY U COOTBET-
CTBYIOLIEH MOMOIIH, KaK Obl TyOUTENBHO AJI pa3yMa HE CI0KHIIOCH MOJIOKEHUE, Mo-
CKOJIbKY KaK7iasi paca BIPaBe CaMOCTOSATEIbHO PEIIaTh CBOIO CyAbOY.

-4 -

K.O.H. He oTcTpaHsieTcsl OT KOHTAaKTOB C YEJIOBEYECTBOM U OTAECIBHBIMHU €O
MPEACTABUTEISIMU JJI OOCY>KJIEHUSI KaKUX Obl TO HU OBLJIO BOIIPOCOB U JJI OKa3aHUs
MO3UTUBHOM MOMOIIM B KakuxX Obl TO HU ObLIO MpobiieMax yacTHOro mopsaka. Ho
IJIaBHOW LIeNbl0 Hactosmero OOpallieHus sBIseTCsS MpeaynpexaeHle YeJoBedYecTBa
O rpSAAYIIEH OMAaCHOCTH U MPEMJIOKEHNE O BCTYIUJIEHUH YenoBeuecTBa B Koanumuto.

YcraB Koanuiuu u onvcanue €€ CTpyKTypbl MOTYT OBITh TIEpeIaHbl YelioBeYe-
CTBY JJIS O3HAKOMJICHUSI 0€3 KaKUX-TUOO JIOMOJIHUTEIBHBIX YCJIOBHH MO TEPBOMY
TpeboBaHMIO, 0OHAPOTOBAHHOMY MPABUTEIHLCTBOM JIFOOOTO U3 YETHIPEX KPYIMHEUIITUX
rocynapctB unu CekperapuaroM Jlurun Hanuii. Ecim denoBeuecTBO CKJIOHHUTCS K
MBICJIH O BCTyIUIeHMH B Koanuimio, OHO MpeABapUTEIbHO JAOKHO OyJIeT MpojoJi-
&KaTh pabOTy MO MEPECTPOMKE JIOTHUECKOro (PyHIaMEHTa CBOETO MBIIIICHUS TI0 CXe-
Me, obmenpunsTor B Koanunuu 6aze MbliieHus. 9TO yCJIOBUE TUKTYETCS HE TOJIb-
KO TE€M, UYTO HbIHE MPUCYIIUN YETOBEUECTBY YIIIEPOHBINA TUIl MBIILJICHHS BbI3BAT ObI Y
YEJIOBEKa, BCTYNUBIIETO B Koanmniuio, nporpecCupyronmi KOMIIJIEKC HEMOJIHOLECH-
HOCTH, HO MPEXKAE BCETO U3-3a MPUHLMITNAIBHON Pa3HULIBI TUIIOB MBIIUIEHUS.

Pacer Koamuuuu u YenoBeuecTBO HE ¢MOIJIM ObI OOMEHHBATHCI HEOOXOIMMOU
uH(popmaImen, pa3Be 4To, Ha CaMOM TTOBEPXHOCTHOM YPOBHE, IPUMEPAMH KOTOPOMY
CIIyKUT TIOHEeBoJIe HacTosmiee OOpamenue. YemoBeyecTBO oka3aaoch Obl Oecrosies-
HbIM U1 Koanunuu paBHo, kak 1 Koamuuus gt YenoBedectBa. be3 nepecTporiku
YeJIOBEYECKOr0 MBIIIJIEHUS, Mbl O€CCHUIIBHEI Ja)ke 0Ka3aTh BaM ITOMOIIL B 3aI[UTE OT
LIUKJIOHA.
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Kak HaMm nmpezacrasisieTcs, Ha pabOTy MO NEPECTPOMKE JIOTUYECKOTO (PyHIaAMEH-
Ta MBILUIEHHS Y€JI0BEYECTBY HaJ0 okoso 6.000 set, 4To, BBUIY IpO3sIeh eMy onac-
HOCTH, SBJIIETCS KpUTHYECKUM cpokoM. [lorToMy ykazaHHas paboTa J0JIKHA OBITH
Hayara y»Ke cenyac.

[lepBOMCXOOHBIN KypC HENPEPHIBHOM JOTUKH U JI€TAJIbHbIE HHCTPYKLIHUH IO T0-
CTEIIEHHOMY BOCIHTAHHIO B CJEAYIOIIMX IOKOJIEHUAX HABBIKOB HENPEPHIBHOIO
MmbiuieHnsa K.O.H. 06s3yerca nepenats no nepBomMy TpeOOBaHUIO YEIOBEUECTBA, HO
HE paHbllle, YeM pa3yMHbIe HAPOAbl 3eMIIM TIPEKPaTIT OECCMBICIICHHBIE PACIIPHU U CO-
[JIACSATCA C KOHIEHTpPAUWEW YCHUIIMA B 3TOM [JIMTEIBHOM IPOLECCE IMEPECTPONKU
MBIIIIJICHUS, UOO O3HAKOMJIEHHE OJTHOTO M3 BOIOIOIIUX HAPOJOB C MPUHIIUIIOM HEIpe-
PBIBHOTO MBIIICHUS OBLJIO OBl AHAJIOTMYHO BPYYEHHUIO €My a0COIIOTHOTO OPYXKUS U,
B KOHIIE KOHIIOB, IPUBEJIO OBl K rubenu Bcero YenoBeyecTna.

Hacrosimee Tperbe OOpamenune K.O.H. k YeaoBeuecTrBy siBjsieTcsl IO-
ciaeqnuMm. OrcyrcrBue orBera B TeueHue S0 (msaTuaecsiTH) 3eMHBIX JieT Oyaer
PacleHeHo0, KaK CBHAETEJbCTBO TOro, 4ro YesoBe4yecTBO OTKA3bIBACTCH OT
Berymienus B Koanunuro.

C coenacus Koanuyuu,
Koanuyuonnwviii Ompao Habrooamenei (K.O.H.)
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Mnaesa 1. O6pa3zoBaHue nnaHeTbl 3emnsa. CuHtes dopm
MaTepun

Yto Ttakoe marepusi? Kak ona odOpa3zoBanacs? Ckoubko eé ¢opm cyie-
CTBYET, KAK OHU MexAy co000il B3auMoAeiicTBy0T?!.

OTu U Apyrue BONpochl OyaopakaT MO3r YEJIOBEKa YK€ HE OJHO ThICSUEIIETHE.
YtoObl HalTH OTBET, YEJIOBEUECTBO OoOpalaeT cBoil B3op u B rimyounsl Kocmoca, u B
Mukpomup. Ho, uem pasnpiine npoaBuraercs B 3TUX HaIpaBiICHUSIX O3HAHUE YEJIOBe-
YeCTBa, TEM OOJIbIIIE BO3HUKAET BOIPOCOB U 3araJioK, HA KOTOPbIE HUKTO HE HAXOJUT
OTBETA...

A st Toro, 4ToObl MOHATH BCE (MM TOYHEE, MHOTOE), HEOOXOAUMO Kapau-
HAJIbHO U3MEHUTH (PyHIAMEHT 3HAHUM, HA KOTOPbIA ONUPAECTCH YeJI0BEK B CBO-
ém nmo3Hanum BceesieHHoi. Hy)kHO 3HaTh M MOHMMATH 3aKOHbI 00pa3oBaHus Bce-
JICHHO, €€ pa3BUTHSA, OCMBICJIMTH 3aKOHbI sKU3HM ["alakTHK, 3BE3/1 M IUIAHET.

[Ipexne Bcero, XoTesnoch Obl OTMETUTh, YTO BCE TO, YTO COBPEMEHHBIN YEJIOBEK
cuuTaeT BceneHHoM, SBIsISTCS UL MajJleHbKOo# yacTuukod bojabmoro Kocmoca,
KaKk OJlHa TMeCUMHKa Ha Oepery OeckpaitHero okeaHa. M sTa mecumHka SIBISETCS
HAIIUM JIOMOM, KO0JbI0e/IbI0 YesroBeyecTBa. J{71s1 TOro, YTOOBI HATH JajbllIe, YEIIO0-
BEK JI0JI2KeH M03HATh MUP, B KOTOPOM OH POJIHUJICH...

B bonbmom Kocmoce cyimiecTByeT 0eCKOHEUHOE Yuciio PopM MaTtepuid, KOTO-
pbl€ B3aUMOJICUCTBYIOT APYr C APYroM B OOJbIIEH MM MEHbIIEH CTENEHU WU HE
B3aUMOJICUCTBYIOT MEXay coOoi BoobOIie. Ecnu aBe hopmbl Matepun HE B3aUMOAEH-
CTBYIOT MEXJy COOOM, TO, Ia)kKe€ MPHU NPOHU3BIBAHUU JIPYT JIpyra, HUYTO B HUX HE
MEHSETCS, OHM HMKAK JAPYr Ha JAPyra He BJUSIOT U HUYTO HOBOE NPH ITOM He
Bo3HMKaeT. OHU, Kak Obl, HE CYIECTBYIOT IpYT JUIS Ipyra.

CreneHp BAUSHUSA OJHOW (OPMBI MaTepUU HA JPYTYIO OMpPEACIIUM, Kak Ko3(-
¢duuueHT B3aMMOAENCTBUA, TOT/Ia MOXHO CKa3aTh, 4TO KOI(pGUIHEHT B3aMMO-
AeMCTBUSA ISl ITUX ABYX (popM MaTepuu paBeH HYJI0. JTO 03HAYAET, YTO HET Ta-
KUX JIByX «KUPIUYUKOBY, KOTOPBhIE BXOAWIN Obl B COCTaB Kak OJIHOM Tak U JIPYyrou
dbopmbl MaTepuu. Y HUX HET 00nuX KadecTB U cBOMCTB. KoadduumeHt B3anmonei-
CTBUSI HEOJMHAKOB JaXke JJisi 1BYX (OpPM MaTepuu B pa3HbIX TOYKAX MPOCTPAHCTBA,
[IOTOMY YTO €aAMO NMPOCTPAHCTBO HEOAHOPOIHO.

O B3auMOCHCTBUU MaTepuil MKy COO0 MOKHO TOBOPUTH TOJIBKO TOT/1a, KO-
r/1a B3aUMOJICHCTBUE paccMaTpUBAECTCS B KOHKPETHOM O00BEME AITOT0 MPOCTPAHCTBA.
CymiecTByIOT 00BEMBI POCTPAHCTBA, T/I€ B3aUMOJICHCTBUE MATepUil MAKCHUMAJILHO
U 00BEMBI, TJIe 3TO B3aMMO/ICHCTBUE HEBO3MOKHO B NMPHUHIUIE WM MaTEpPUH B3au-
MOJICHCTBYIOT MEXIY COO0OM YACTUYHO, MO TOMY WIH JIPyroMy OOIleMy KadueCTBY
(cm. Puc.6).
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IIpu MakcuMaJIbHOM B3aMMOJEHCTBUM JIBYX MaTepuii (0003HaYUM OJIHY M3
HUX OykBOUM A, npyryro — B) mpoucxoauT moJiHOe cAMsIHHE JAHHBLIX MaTepuil
APYT ¢ APYIrOM M BO3HUKAET HOBasi, ruOpuaHas popma — AB. CrnusiHue BO3MOXK-
HO TOJIBKO B Mpezenax 00bEma, Iie CTaHOBITCS OJMHAKOBBIMU BCE MapaMeTPhbl ATUX
Marepuil. HeoTHOPOAHOCTh MPOCTPAHCTBA BIUSAET MO-pasHOMY Ha (OPMBI MaTEpHi,
KOTOpbI€ MPOHU3BIBAIOT 3Ty HEOJHOPOAHOCTh. Ha onHy dopmy Marepuil BauseT u3-
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MeHsist e€ OoJibllie, HA JAPYryl0o — MeHbine. HeoaHOPOaHOCTh HM3MeHsIeT Kauve-
CTBEHHYIO CTPYKTYPY MaTepHii, 4T0 U CO3AaET YCJIOBMS /I UX CJIMAHUS U 00pa-
30BaHHUsI HOBOI'0 Ka4eCTBa.

Takum o0pa3oM, BHYTPH HEOJHOPOIHOCTH B Mpejaenaax o0bEéMa, T BOSHHKA-
10T YCJIOBHUS JUIS CIIMSHUS IBYX MaTepUii, BOSBHMKAET MaTepHsi HOBOr0 KauyecTBa —
ruopuanas gpopma AB (cMm. Puc.6a).

Puc. 6a

['ubpugnas dopma AB Toxe BIMSET HA HEOJHOPOJHOCTH MPOCTPAHCTBA, B KO-
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TOpPOM OHa BO3HMKJA. [IpoMcXoauT 3amonHEHWEe HEOAHOPOAHOCTHM BO3HUKIIEH TI'H-
opunHoit hopmoit AB u e€ BeipoxaeHrne. HeoTHOPpOAHOCTH MpecTaBIIsIeT COOO0M HC-
KPHUBJIEHHE IIPOCTPAHCTBA, YTO IPUBOAUT K U3MEHEHUIO MEPHOCTH® B IIPEAEIAX 3TOH
HEOJHOPOJHOCTH 110 CPABHEHMIO C COCEJHUMHM Y4aCTKaMU ITPOCTPAHCTBA.

Taxkum 00pa3om, U3MEHEHUE MEPHOCTU MPOCTPAHCTBA HA HEKOTOPYIO BEJINYH-
HY IIPUBOJUT K BO3HUKHOBEHHUIO YCIIOBHM I CJAMAHUA ABYX Marepuil. [[ns Toro,
YTOOBI MOTJIM CIUTHCS JBe (OPMbI MaTepuH, HEOOXOIMMO H3MEHEHHUE MEpPHOCTU
MPOCTPAHCTBA HA BEIUYUHY:

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

Jnis Toro 4ytoObl BO3HUKJIA BO3MOXXHOCTH CJAMAHHSL TPEX dopm maTepuid,
HEe00X0AUMO YTOObI MEPHOCTh NMPOCTPAHCTBA CHOBA U3MEHUJIACH HA BEJIUYHUHY
A, 4TO IPUBOJIUT K MOJIHOMY CIUSHUIO TPEX MaTtepuil. MaTepusi HE MOKET CIUThCS
KaKOM-TO CBOEH 4acThi0. BO3MOXKHO TOJILKO IOJIHOE CJOUsIHME MaTepuil. Tak xe,
KaK HE MOXET OBITh J[Ba C TIOJIOBHHOM YEJIOBEKA, a TOJBKO JBa WX TPHU (€CIIM KOHEU-
HO TOBOPHUTCS O JKMBBIX JIIO/ISIX), TaK K€ HE MOTYT CJIUTHCS JIBE C MOJOBUHOM Mare-
pHUH, a TOJIBKO JAB€ WJIN TPH.

O603HaunM TpeThio MaTeputo OykBol C. B pe3ynbrare cnusiaus Tpéx Gopm ma-
TEepUid, B Mpe/esiax HEKOTOPOoro o0bhEéMa MpoCcTpaHCcTBa (i1 yno0CcTBa, Oy/IeM cuu-
TaTh €ro cgepoii), BO3HNKAET KauyeCTBEHHO HoBasi rudopuanas gopma ABC (cm.
Puc.7),

3 COBOKynHOCTB KaUCCTBCHHBIX XaPAKTCPUCTHUK IMPOCTPAHCTBA.
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KOTOpasi 3aHUMAaeT 00bEM MeHbIINM, yeM rudpuanas popma AB. [Ipuuém, stu che-
pBI UMEIOT YETKUE TPAaHUIBL, B IIPEeSiaX KOTOPBIX MEPHOCTh MPOCTPAHCTBA — OJHO-
poaHa.

[Tpu n3MeHEeHUN MEPHOCTH MPOCTPAHCTBA BHYTPH HEOTHOPOIHOCTH HA BEITHYH-
Hy, paBHyto AL = 0,020203236..., BOZHUKAIOT yCIOBHUS ISl CIHMSIHHS €HI€ OTHOU

¢dbopmbl MmaTepur. Bo3HUKaeT kauecTBeHHO HOBasi rudpuaHas popma ABCD (cm.
Puc.8).
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Omna Oynet 3aHuMath chepy o0bEMa MeHbIero, yem rudpuanas popma ABC.

IIpu cnenyromeM U3MEHEHUH MEPHOCTH ITPOCTPAHCTBA BHYTPU HEOIHOPOJHOCTH HA
AL, BO3HUKAIOT YCJIOBHS Uil ciusiHUS emé ogHou ¢opmbl marepun E. BozHukaer
KavyecTBeHHO HoBasi rudpunaHas ¢popma ABCDE (cm. Puc.9).
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[Ipu crepyromeM U3MEHEHUH MEPHOCTU MPOCTPAHCTBA BHYTPU HEOJHOPOIHO-
CTH Ha BEJIUYUHY AA, BOZHUKAIOT YCJIOBHS JIJIsl CIUSHUS cCleayrouieid gopmbl MaTe-
pun. Bo3HukaeT kauecTBeHHO HOBasi ruopuaHas ¢gopma ABCDEF (cm. Puc.10).
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Puc. 10

OuepenHoe M3MEHEHHWE MEPHOCTHU MPOCTPAHCTBA BHYTPU HEOIHOPOIHOCTH Ha
BEJIMUUHY AN, OISATH K€, CO3MAET YCIOBUSA IS CIMUSHUA CIIEayIome GopmMbl MaTe-
puu G. Bo3Hmkaer kadecTBeHHO HoBasi rudpuaHas ¢opma ABCDEFG (cwm.
Puc.11).
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Puc. 11

Takum oOpa3om, Ipu TOCIIEIOBATEIFHOM U3MEHEHUH MEPHOCTH BHYTPH HEOJI-
HOPOJHOCTHA MNPOCTPAHCTBA HA BEIUYMHY AA, NOCIEAOBATEIBHO CJIMBAKTCH CeMb
¢opm martepuii, 00pasyrouIMX HAILY BCEJIEHHYIO U CO3JAI0T LIECTh MAaTEPUATBHBIX
cdep pa3HOro KaueCTBEHHOT'O COCTaBa U pa3Mepa.

Bayrtpennsia chepa, oOpazoBanHas ceMbio (hopmMamMu Matepuil ecTh PU3NIECKH
mioTHas miaanera 3EMUJISA, BeniecTBO KOTOPON UMEET YETHIPE arperaTHbIX COCTOS-
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HUSL — TBEPJIOE, JKUIKOE, Ta3000pa3HOe U MIa3MeHHOe. Pa3Hbie arperatHbie COCTOSI-
HUS BO3HUKAIOT, KaK PE3yJIbTaT KoJieOaHUsI MEPHOCTH, MEHBIIIE, YeM AA.

W, ecu uaTH OT 1IeHTpa HEOTHOPOTHOCTH — cieayromas cdepa, oOpasoBaHHas
IpU CIUSHUU 11ecTd popM MaTepuili — IPpupHasi cepa, Ipu CAUIHUH ATH HopM
MaTepuil — acTpajbHas cdepa, Ipu CIUIHUUA YETHIPEX POpM MaTepuii — nepBas
MeHTaJbHas cdepa, pu CIUSTHUN TPEX — BTOpasi MeHTaJIbHasA cdepa, pH CIusI-
HUM IBYX (OPM MaTepuii — TPeThs MeHTaJIbHas chepa (cm. Puc.12).

Puc. 12

Ecnu 3a Touky orcu€ra B3aTh (pu3MUECKH TIIOTHYIO chepy, TO OONbIlIe BCETO

K ornaBnenuto 32



http://www.levashov.info/Books/Last-appeal/Fig-12.jpg

Hukomnaii JleBamos «Ilociegaee oOparieHue K 4eI0BEYECTBY

OOIIMX KauyecTB OHA UMeeT ¢ d(UPHOI chepoli, a MEHBIIIE BCEro — C TPETheil MeH-
TanbHOU cdepoit. OOmmme KauyecTBa pa3HbIX chep CO3AA0T YCIOBUS IS UX B3aUMO-
aecTBus Apyr ¢ apyrom. CTeneHb 3TOT0 B3aWMOJCUCTBUS pa3iMdHA U 3aBUCHUT OT
TOTO, CKOJIbKO OOIIMX KauecTB MMEIOT 3T cdepbl. CTeneHb B3aUMOJICHCTBUS ITUX
cdhep Mexmy co00i MOKHO BEIPa3UTh KOADGUITMECHTAMH B3aUMOICHCTBHUS

a1, 02, 03, 04, O5 [Tpuuém:
01> 02> 03> 04> 05 (cm. Puc.12a),

Puc. 12:
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rae:

01 — KOA(PUIIUEHT B3aUMOJCUCTBUS MEXKIY (PU3NYECKU TUIOTHOW U 3PUPHOI
chepamu.

02 — KOA((UIIMEHT B3aMMOACUCTBUS MEXIY (PU3HUECKU TUIOTHOM M acTpalib-
HOM cpepamu.

03 — KO3(PPHUIMEHT B3aUMOJEHCTBUS MEXIYy (U3NYECKU TUIOTHOW U MEPBOM
MEHTaJbHOH cepamu.

04 — KOX(PUIMEHT B3aUMOJCHCTBHA MEXIy (PU3UYECKU IUIOTHOM M BTOpOIi
MEHTaJILHOU chepamu.

05 — KOX(PPUIMEHT B3aUMOJICHCTBUS MEXIY (DU3HUECKHU TUIOTHOW U TpEThei
MEHTaJIbHOH chepamu.

Korna mbl roBopuM 0 niiaHete 3eMiisl, Mbl JOJDKHBI IOHUMATh MO 9TUM HIECTh
c(ep, BJIOKEHHBIX OIHA B APYIYI0 U NPeICTABJIAIOIIMNX eJHHOe 1ea0e. DTO MOHs-
THE — OYEHb BAXXHO JUIsl IOHUMAHUSI MHOTUX SIBJIEHUH M 3araZiok >KMBOW U HEKUBOU
MaTEpUH, IBOJIOLNH )KU3HU HA HAIICH TIJIaHETE. ..

[Ipu 3aBepuieHnu GOpMUPOBAHUS KAUECTBEHHBIX CTPYKTYP 3€MJId, HEOAHOPOI-
HOCTh B IPOCTpaHCTBe HelTpanusyercs (cM. Puc.12b).
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Puc. 12b

Bo3nukiue, npu ciusHuu GopM MaTepuil, MaTepralibHble C(hephl, 3aMOIHAIOT
3Ty HEOJHOPOAHOCTh. [IpoucxoauT «BbIpaBHHMBaHHE MNpPOCTpaHcTBay. HeonHopon-
HOCTh MPOCTPAHCTBA MOXKHO CPAaBHUTH C yXxabaMu Ha rpyHTOBOM nopore. [loka simbl
HE 3aM0JIHATCS 3eMJIEH, yXaObl OCTatOTCs.

[Tocne 3aBepiieHus GOpMUPOBaHUS MJIAHETHI, CO3/aBlIe €€ pOopMbl MaTepuu
MPOJOHKAIOT CBOE JBMKEHHE YK€ HE CIIMBAsCh APYT C APYroMm (Kak Boja, 3allOJIHUB
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70 KpaéB BOJOEM, HAUMHAET NepeTeKaTh 4epe3 Kpal U TeUYET Aaiibliie). AKTUBHOCTh
IBYKEHUsT OpM MaTepuu HE BCEr/ia OJIMHAKOBA, YTO MPOSIBIISETCS B JBUKEHUU 3EM-
HOW KOPBI, 3€MJIETPSICEHUSIX U U3BEPKCHUSAX BYJIKAHOB.

[Ipouecc oOpa3oBaHMs IJIAHETHI 3aBEPLUIMIICS LIECTh MHJIIMAPIOB JIET Ha3aj.
DTO — TEPBBIN MUK YBOJIONUN (POpM MaTepuii, KOTOPHIN CBsI3aH C IBOJTIOIHEI He-
JKUBOM MaTepuu. BTOpo# 3Tam — 3T0 3BOJMIOUUSA KUBOU MATEPUM.

[Ipexne yem nepeiiTu K ¢aze IBOIIOIUHN KUBOK MATEPUHU, XOTEIOCH ObI HAIIOM-
HUThH, YTO Halla miaHera 3emuisl, Hamia BceneHHas, 0Opa30BaHHBI CIUSHUEM CEMU
dbopm Matepuid. [Ipuuém, YHCI0 «ceMb» He HMeeT HUKAKOI0 MUCTHYECKOI0 3HAa-
yenusi. 1 To, yTo Hamra BcereHHas oOpa3oBaHa U3 ceMu (HhopMm MaTepuii, He SIBJIsIeT-
csl YeM-TO YHMKAJIbHBIM WJIH HENMOBTOPUMBIM, 00:KE€CTBEHHBIM. JTO — MPOCTO
KayeCTBEHHAs CTPYKTypa Hamen BeeneHHom.

N necnydaiiHO Oesiblii CBeT, MPH MPEJOMJIEHUH, PACIAAETCA HA CEMb LBe-
TOB, OKTaBa COAEP:KUT CeMb HOT, HAPA0OTKa CeMH TeJl — 3aBepUIeHHe IBOJIIO-
MU 3eMHOro nmukJjaa. Ho, B aTom (emé pa3 moBTOPIO) HET HUYETO MUCTUYECKOTO,
CBEPXBECTECTBEHHOT0. A T€NEPH, PACCMOTPUM IBOJIIOLMIO )KUBOIl MATEPHH...

Nnasa 2. BOZHUKHOBEHMe >XN3HM Ha 3eMne

AKuzns!?. Uro Takoe KU3HbB?.. ’Kuasa npupoaa?.. Kakoe TamHCTBO JHOIXK-
HO MPOU30UTH, YTOOBI CpPEeIM Xaoca CTEPUIILHOM MEepPBO3JaHHON IJIaHEThI, U3BEpra-
IOIIEH MarMy M pacKajJ€HHbIEC Ta3bl, B IEPBUYHOM OKEAaHE 3apOJUJICS U OKpEll mep-
BBI POCTOK KU3HU?!

Opranuyeckasi ;Ku3Hb — 4TO 3T0? KakuM 00pa3oM U3 TeX Ke CaMbIX MOJICKYJI
M aTOMOB, U3 KOTOPBIX COCTOMT MOYBA, BOJA, aTMOC(EpPa, BO3HUKIIO UyAO KU3HU?..
I'me pasragka TaiHbI, HaJ KOTOPOW OWJIMCh MHOTHE TMOKOJEHUS YUYEHBIX (PU3UKOB,
XUMUKOB, 0nosoros, ¢unocodos?!. Bomnpoc 10 cux mop octaércst OTKPHITHIM... [1o-
MBITAEMCSI JK€, XOTSI Obl HEMHOTO, TPUIIOAHATE 3aBECY HaJl ATOM TaltHON IPUPOIBI.

PaccMmoTpum, 0AMHAKOBBI JIM aTOMBI, U3 KOTOPBIX COCTOUT BCE? TONBKO 1M MX
OTJIMYME B aTOMHOM BECE, KOJIMWYECTBE MPOTOHOB, HEUTPOHOB, SJIECKTPOHOB M, Kak
CIEACTBUE, MPOSBICHUE PAa3HBIX CBOMCTB, XHUMHYECKHX PEAKIMA U COCIUHECHUM?
OnnHaKoOBO JM BIMSIOT HA MPOCTPAHCTBO MUKPOKOCMOCA aTOMBI BOJOPOJA, KHUCIIO-
pona, )einesa, 30J10Ta U ypaHa, MOJIEKYJIBI BOJbI, Pa3HbIX COJEHN, KACIOT, OpraHnye-
CKHE MOJIEKYJIbI? A €CJId HET, TO B 4€M HX OTJINYHE?

B macmradax MakpokocMoca Kaxkaoe MaTepHaJbHOE TeJIO M3MEHseT Mpo-
CTPAHCTBO, B KOTOPOM OHO HaxoauTcs. M3meHseTcs KpUBU3HA NPOCTPAHCTBA, €TI0
MepHOCTb. OCOOEHHO 3TO CHUIILHO MPOSABIISIETCS BOKPYT OOJBIIMX MaTepUabHBIX Tell
KOCMOcCa — 3BE3/l. YUEHbIMU 3a()MKCUPOBAHO MCKPUBJIECHUE MPSMOJIMHEHNHOTO pac-
MIPOCTPAHEHUS DJIEKTPOMATHUTHBIX CBETOBBIX BOJH HamuM CoOJHIEM, KOTOpOE
HA0JII0JaJIOCh B MOMEHT COJIHEYHOro 3aTMeHus. CienoBaTenbHO, MaTepHaIbHOe
TeJ10 001b1I0H Macchl 1eGOPMUPYIOT MPOCTPAHCTBO, B KOTOPOM HAXOJIUTCH.

Kaxxnoe 6onbIioe MaTeprabHOE TEJIO0 KOCMOCAa — 3BE3/IbI, TUIAHETHI, aCTEPOU-
Ibl U T.J. COCTOSIT U3 aTOMOB U MOJIEKYJI. VI UX BIMSHUE CKIIA[IBIBAETCS U3 COBOKYII-
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HOCTH MUKPOBJIMSIHUNA BCEX aTOMOB M MOJIEKYJ, CO3JIAIOIIMUX 3BE3/bl M IUIAHETHI.
[Ipocto BIMsAHKME OTIAEIBHOW MOJIEKYJbl, aTOMa OY€Hb HE3HAYUTEIHHO MPOSBIISAETCA
Ha MaKpOKOCMOCE, €r0 MPAaKTUYECKH HEBO3MOXKHO 3a(PUKCHPOBATH COBPEMEHHBIMU
npubopamu. A Kak ke BIUAET aTOM, MOJIEKyJa Ha CBOM MUKpokocMoc?! OauHAaKOBO
JIU BJIMSTHUE HA OKpPYXKalolllee MPOCTPAHCTBO SiAEp BOJAOPOAA, 30J10Ta, ypaHa?.. Oqu-
HAKOBO JIM BIIUSIHHEC HEOPraHUYECKUX U OPraHuYecKuX MOJICKYJ?

Jl5ia Havana, pacCMOTPHUM CTPYKTYpPY MHKpOKocMoca. Pazmepsl aToMOB JiexaT B
nuanasone ot 100 1o 108 metpa, a pasmeps! sapa — B Ipeenax HECKOIBKUX €/IH-
au1 ®epmu [or (1+10)10 merpa]. Eciu roBoputs 06 00bEME aToMa, TO MBI HMEEM
Beanunny nopsaaka 100 + 102 ky6uyeckux MeTpoB, a 00bEM sgpa — 1078 + 104°
KyOM4YeCcKUX METpOB. SIpo B aToMe 3aHMMaeT OJIHY CTOTPHUJUTMOHHYIO YacTh 00bEMa
aToma. DJIEKTPOHBI ATOMa 3aHUMAIOT €€ MEHBIIHI 00BbEM, YEM SIPO.

Takum 0o0pa3om, BEIIeCTBO B aTOME 3aHMMAeT HUYTOXKHYIO YacTh €ro o0béMa,
OCTAJIbHOE 3aHMMaeT «IrycToTay, T.e. 99,999...% oO0néma aToMa He 3aHSATO Bellle-
cTBOM. CKOHIEHTPMPOBAHHOE B si[pe ATOMa BelleCTBO BJIHUSIET HA OKPYKAI0-
M MHKPOKOCMOC TaK ’Ke, KAK B MAKPOKOCMOCe CKOHIIEHTPHMPOBAaHHOE Bellle-
CTBO 3BE3/] BIMAET HA OKPY KAaolIee POCTPAHCTBO.

Kak 3Be3na Bo3aelCTBYET Ha MPOCTPAHCTBO M YTO MPHU 3TOM IPOUCXOAUT, MbI
paccMOTpUM Janiblie. A celdac, CKOHLIEHTPUPYEM BHHMAaHUE HA TOM, Kak sIIpO aTo-
Ma BJIMSIET Ha CBOM MHUKPOKOCMOC. SlIpo aTomMa MCKPHUBISET, U3MEHSET MEPHOCTb
MHKpokocMoca. Uto npu stom npoucxoaut?!. OQuHAKOBO JM 3TO U3MEHEHHE MeEp-
HOCTH MUKPOKOCMOCA Y Pa3HbIX aTOMOB WJIU HET?

MuHUMaIBHBIR aTOMHBIM BEC UMEET BOJOPO/I (1BE aTOMHBIE €IMHUIIBI), MAKCH-
MaJIbHBI aTOMHBIN BEC UMEIOT TPAHCYPAHOBBIC JIEMEHTHI (CBBIIIE ABYXCOT TPHUALA-
TH TATH aTOMHBIX €IWHUI). EcTecTBEHHO, BIMSHHE aTOMHOTO spa BOJOpOJa M
TPAHCYPAHOBBIX JIEMEHTOB HA MUKPOKOCMOC HEOAMHAKOBO.

PaanoakTuBHBIE 37IEMEHTHI OKa3bIBAIOT MAKCUMAalIbHOE BIIMSIHUE HA CTPYKTYPY
MHKPOKOCMOCA, HO 3TO BJIMSIHUE€ HACTOJIBKO CHJIBHOE, YTO SIApA TaKUX SJIEMEHTOB
CTAHOBSTCS HCYCTOMUYMBBIMH M OHHM HAUMHAIOT pacmajgaTbcs Ha Oojiee MpPOCTHIE,
ycToi4uBbBIe 3JIeMeHTHI. [Ipuuém, dyeM OONbIIMi aTOMHBIM BeC MMEIOT TpaHCypaHO-
BBIC DJIEMEHTHI, TeM OBICTpee OHHU pacmnagaroTcs. HekoTopbie U3 3TUX 3JIEMEHTOB CY-
IECTBYIOT MUJUITMAPIHBIC TIOJIU CEKYHJbI U TOJIBKO B UCKYCCTBEHHBIX YCIIOBHSX.

Tak B 4EM K€ M KaK MPOSIBIISIETCA U3MEHEHUE MEPHOCTH MUKpOKocmoca?.. Ecin
JUIE BO3MOKHOCTH CITUSTHUSL KXo U3 ceMu (opm maTtepuii HE0OOXOIUMO H3MEHE-
HUE MEPHOCTH TPOCTPAHCTBA, KaK TOBOPWUJIIOCH BBIIIE, HAa BEIUYUHY AL =
0,020203236... (cMm. I'maBy 1), To 0Opa3zoBaBIIMecs B pe3yiabTaTe dTOTO CIUSIHHUS CEMU
dbopM Marepwii aTOMbI BIUSIOT Ha MPOCTPAHCTBO C TMPOTHUBOIMOIOKHBIM 3HAKOM.
[TporcxoauT YacTHYHOE BTOPUYHOE HCKPHUBJIEHHE MPOCTPAHCTBA.

JpyrumMu cioBaMM, KasKAbIii aTOM YMEHbIIAET MEPHOCTHL MHKPOKOCMOCA HA
HEKOTOPYI0 BeauunHy AA’. MeHbllle BCero M3MEHsIeT MUKPOKOCMOC aTOM BOAOPO-
na:

AL min = -0,0000859712.

bonsme Bcero naMeHseT MHKPOKOCMOC aTOM paaAOAKTUBHBIX 3JICMCHTOB!
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AL max = -0,02020234...

H3MeHeHrne MEpHOCTH MHKPOKOCMOCAa aTOMaMHU BEIIECTBA CTAHOBUTCSI CPABHU-
MBIM C U3MEHEHHEM MEPHOCTH, KOTOPOE MPHUBEIO K 00pa30BaHUIO 3TOTO BEIIECTBA B
ma"HHoM Buze AL = AL, T1e:

AL =0,020203236...

AN max = -0,02020234...

HIMeHHO MO3TOMY paJiMOaKTUBHBIE AJIEMEHTHI pacmiaaloTcs Ha 0oliee IpOCThIE,
M 3TOT pacmaj MPOUCXOAUT TeM ObIcTpee, yeM Ommmke AL” kK AL (cM. Puc.13).

Puc. 13

K ornaBnenuto 38



http://www.levashov.info/Books/Last-appeal/Fig-13.jpg

Hukomnait Jlesamos «Ilocnennee oOpaiieHue K 9eI0BEUECTBY

Mexny dusnueckoit chepoit, oOpa3zoBaHHOW ciausiHUEM ceMHu (OpM MaTepuid
(cm. I'maBy 1) u apupHOit cdepoii, oOpa3oBaHHON CAUSHHUEM IIECTH (HOPM MaTepUid
CYILIECTBYET B3aUMOJICHCTBUE MO OOLIUM KadecTBam. JTO B3aMMOJICHCTBHE OIpee-
nseTcs Ko3(ppuurueHToOM B3aMMOIeUCTBUA 0.

Pa3Hbie aTOMBI, KaK BBISICHWIOCH, IO-PA3HOMY BIIUSIIOT HA U3MEHEHUE MEPHOCTHU
MUKPOKOCMOCa. MUHUMaNIbHOE BIUSHUE U, COOTBETCTBEHHO, MUHUMAJIbHBIA KO3 (-
buueHT B3auMOoICHCTBUS (Olimin) UMEET aTOM BOJIOpoAa. MakcuMaibHOE BIUSHHUE H,
COOTBETCTBEHHO, MAaKCUMAJIbHBIN KOA(DPUIIMEHT B3aUMOACUCTBUS (Oimax) XapakTep-
HBI JJI1 TPAHCYPAHOBBIX JJIEMEHTOB.

Takum oOpa3zoM, KaKIbIii aTOM CBOEH Maccoil B OOJBINCH MM MEHBIIICH CTeTe-
HU TPUHOTKPHIBAET KA4YeCTBEHHbIH Oapbep Mexay (usndecKUM U IPUPHBIM
YPOBHEM M CO3a¢T MEKAY HUMHU KaHAJ. MUHUMAIbHBIA KaHAIl CO3AaET aTOM BO-
J0pOia, MAaKCUMAaJIbHbIC KaHAJIbI CO3/Ial0T TPAHCYPAHOBBIC dJIEMEHTHI (cM. Puc.14).

K ornasneHuio 39



http://www.levashov.info/Books/Last-appeal/Fig-14.jpg

Hukomnaii JleBamos «Ilociegaee oOparieHue K 4eI0BEYECTBY

Yepes 3TOT KaHaI MaTepusi YaCTUYHO HAYMHAET NepeTeKkaTh Ha 3PUPHBIN ypo-
BEHb U CTAHOBUTCS HECBSA3aHHOM C JAPYrUMH MatepusiMu (Tipouecc, oOpaTHBIN Cusi-
HUIO MaTEepHii), MOITOMY aTOM, MOCTENEHHO Tepsis KOHKPETHYI0 (opmy maTepuw,
CTAHOBUTCSl HEYCTOMUMBBIM M pacnajaeTcsl Ha MpoCThie, 00jee yCTOMYMBBIE JIEeMEH-
THI.

JpyruMu cioBamMH, KOHIIEHTpalus (KOJIMYEeCTBEHHOE COOTHOILIEHHUE) B Bellle-
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ctBe (hopmbl MaTepuud G OTHOCHUTENBHO OCTAJIbHBIX IIECTU (POpM MaTepuii, mpu co-
3/1aBa€MOM TPAHCYPAHOBBIMHU 3JIEMEHTAMU KaHaJle MEXKIY (PU3NYECKUM U d(PUPHBIM
YPOBHSIMH, C TEUEHUEM BPEMEHU YMEHbBIIIACTCs, U HACTYMAaeT MOMEHT, KOTa MoTeps
dbopmbl maTepun G I KaXJA0ro aTomMa CTaHOBUTCA Kputuyecko. Ilpoumcxomut
pacnaja aroma. [Ipu pacnage oOpa3yroTcs HOBbIE aTOMbI, UMEIOLIUE 3HAYUTEIHHO
MeHee aKTHUBHBIN KaHaJ MeXIy (U3HUECKUM U dPUPHBIM YPOBHIMH, a 3HAYUT Oosee
YCTOWYHUBYIO CTPYKTYpY.

Ecnu 4ucTo TeopeTHyecku MpEeAroNoKUTh, YTO TPAHCYPAHOBBIE AJIEMEHTHI HE
pacnaznarTcs, Torza BO3HUK Obl KaUECTBEHHO HOBBIH Ipoliecc — MepeTekaHnue Gop-
Mbl Matepun G ¢ ¢usnyeckoro ypoBHs Ha 3(uUpHbIA. Bo3Hukia Obl HUPKYISIUSA
¢opmbl matepun G Mexny ¢puznueckuM U 3pupHeiM ypoBHsimu. Ho, s takoit nup-
KYJIALIUH, HEOOXOAUMO M30BITOYHOE KOIUYECTBO (popmbl MaTepun G B 30HE KaHaia
MEXy (PU3NUECKUM U 3(PUPHBIM YPOBHAMHU. ITOrO M30bITKA Y TPAHCYpPAHOBBIX 3Jie-
MEHTOB HET, OHU TepstoT popmy Marepun G, U3 KOTOPOI COCTOST WX SApa, YTO U
IIPUBOJUT K UX paclany.

BoT ceifuac MBI M HOJOIIIM K MOHMMAHHIO M pasrajake Taiinel JKUBOH
MATEPHMU...

B npupoac CymcCTBYCT HCCKOJIBKO 3JICMCHTOB, UMCIOIIHX I10 YCTBIPC BAJICHT-
HBIX 3JICKTPOHA, 4YTO IO3BOJIACT UM CO34aBaThb COCAMHCHHA aTOMOB B BUAC JJIMHHBIX
OECII0OYCK U3 OJHOI'O THUIIa aTOMOB. HpI/I 9TOM Ha COCIMHCHHUC B LCIIOYKY ATOM «3aTpa-
quBacT» MAaKCHMMYM JIBa M3 tICTBIpéX BAJICHTHBIX 3JICKTPOHOB. A 5TO TIO3BOJISIET HaA
CBO6OI[HBIC BAJICHTHBIC CBA3U IMPHUCOCOAUHUTDL APYIHC aTOMbI U AAKC CIOKHBIC paau-
KaJIbl.

DJIeMEHTBI ATHU: YIaepo, KpeMHu, hocdop... CaMblit aKTUBHBIM U3 HUX — YI-
JIEPO/, KCTAaTH, OJMH M3 CaMbIX pacnpocTpaHEHHBIX Ha 3emiie. OH U MOCITYKHIJI OC-
HOBOI OpraHuYecKoii ;ku3Hu. B niepBudyHOM OKkeaHe ObLta OOJIBbIIIAs KOHIIEHTPAIIUS
aTOMOB YIJIEPOJIa, APYTUX IJIEMEHTOB, KOTOPBIE MOCITYKUIN CTPOUTEIIBHBIM MaTEepHU-
aJIOM OPTraHUYECKUX MOJICKYI.

Ho nns Toro, 4ToOBI aTOMBI yriiepoaa COSAUHUINCH B JUIMHHBIC IIEMTOYKHA HE00-
XOJIUMBI OBLITH 0CcOOBIe ycioBHs. Heo0Xo1uM ObLT aKTUBHBIN UCTOYHUK DHEPTHH, KO-
TOPBIA JTOJDKEH ObLT MOBJIMATH HA YCTOMYHMBOCTh aTOMOB YIJIEpOJa W BBI3BaTh HOBOE
COCMHEHNE aTOMOB YyTjIepo/ia B LEMOUYKY. TakuM MCTOUHHKOM DHEPTHH ITOCTY KM
AJICKTpUUYECKUe pa3psiabl B atrmocdepe (MOTHHM). MOIIHOE 3JIEKTPUYECKOE TIO0JIe
MOJIHHH B JIOKQJIBHOM 00BEME CO371aBajio OJIArONPUATHBIC YCIOBUS JJISi TOTO, YTOOBI
aTOMBI yTJIEPOJia COCTUHUITUCH TIO-IPYTOMY:

I
—C—C—C—C—C—...

W3 5TuX 1enoyek aToMOB yTriepojaa BO3ZHHUKIM MOJIEKYJIbI, MOJIEKYJISIPHBIN Bec
KOTOPBIX — TBHICSUH, JECATKU THICSY aTOMHBIX eAUHUL. HOBbIe MOJIEKYJIBI COEIUHSI-
JUCHh MEXy co00il U co3aaBanu emé Oosblire MoJeKybl. M ecnu aToMHBINA Bec He-
oprann4eckux Mojekysn coctarisut He 6onee 300-400 aTOMHBIX €IUHUIL, TO OPTaHU-
YECKUE MOJIEKYJIbI TPAKTUUYECKH He MMEKT OrPAHUYEeHHUs] MOJIEKYJ/ISIPHOTO Beca. A
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9TO O3HAYAET, YTO, COSAMHEHHBIE TAKUM 00pa3oM B MOJIEKYIy sipa yriepoja co3/a-
IOT KaHAT MEXIy (pU3UYecKuM U dPUPHBIM YPOBHEM JlaxKe OOJNBIIHIA YeM TpaHCypa-
HOBBIC DJICMEHTHI U, TIPX 3TOM, He pacnaaarorcs (cMm. Puc.14).

Takum 00pazoM, BO3HUKAIOT YCJIOBHS s nepeTekanusi Gpopmbr matepun G c
¢busnueckoro ypoBHs Ha 3QupHbIi. [Ipu oueHb 6GOIBIIIOM MOJIEKYIISIPHOM Bece, KakK y
motiekyn JJHK, PHK, aimax CTAaHOBUTCSA TakuM, YTO BO3HUKAIOT YCIIOBUS I MEPeE-
TeKaHUA U Apyrux GopM, o0pa3yromux GU3NIECKU MIOTHOE BEIIECTBO. Y CIIOBUS IS
NepeTeKaHns BOSHUKAIN U B CIIy4ae TPAHCYPaHOBBIX 3JIEMEHTOB, HO TIPH 3TOM HA4H-
HaJIM TiepeTekath GopMbl MaTepun, 00Opa3yroIIne apa, YTO IPUBOIUIO K UX pacramy
1 00pa3oBaHMIO 00JIEE MPOCTHIX YCTOWYUBBIX AJIEMEHTOB.

Yro xe pacnagaercsi 1 HAYHHAET NMepeTeKaTh M0 KaHAJY Mexay pusuye-
CKH IUIOTHBIM M 3(UPHBIM YPOBHSIMH B CJIyYae OPraHu4ecKuX MoJIeKyJa?!.

Oprannyeckue Mmojiekyibl, Takue kak JHK (aiguk) 1 PHK (opak), camMu He
pacnagatorcs U (GopmMbl MaTepuil, UX 00pa3yrollre, HE HAYMHAIOT MEepeTeKaTh Ha
a¢upHBI ypoBeHb. UTo ke npoucxoaut?!. ['1e u kakuMm 006pa3oM BO3HHKAET HOBOE
Ka4eCTBO, KOTOPOE U CTAJIO OCHOBOW opraHuueckoi sku3Hu?!. (cMm. Puc.15).
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Bl moMHUTE, UTO OpraHUYECcKUe MOJIEKYJbI, KaK TMPOCThIe, TaK U OOJee CIOXK-
HbI€ BO3HHUKJIM B IEPBUYHOM OKEAHE MOCje aTMOCHEPHBIX dJIEKTPUUECKUX Pa3psI0B.
B Boze kpoMe opraHM4ecKux MOJIeKysd ObUIM U HEOPraHUYECKHE, KOTOPbIe XaoTHYe-
CKU JIBUTAJIMCH B BOJIC (OpOYHOBCKOE IBMKCHHE).

Heopranunueckue MoJIeKyJbl U MPOCTEUIIINE OPraHUYECKUE MOJIEKYJIbI UMEIOT 0Ol
3HAQYUTEIBHO MEHBIINN, YeM OigHk U O1pHk. Y KOrjga B pe3ysbTare XaoTHYECKOTO
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JIBWKEHUS B BOJAE ITU MOJIEKYJIbI, aTOMbI M1 MOHBI IONIAJA0T B 30HY JICUCTBUS KaHala
mosekyn JHK u PHK, umeromux A'auk ¥ A'pHk, OHM HAYMHAIOT pacnagaTbCsl Ha
dbopmbl MaTepuid, ux oOpasyroiue. Pacan HaunHaeTcst IOTOMY, UTO ISl ATHUX MOJie-
KyJI, aTOMOB, HOHOB O {HK U OL1pHK SIBJISIFOTCS 3allpelelIbHbIMU. B 30HE BiMsiHUS MO-
nexkyn JJHK u PHK npocreiiime MoJIEKyJibl, aTOMbl U UOHBI CYIIIECTBOBaTh HE MO-
TyT.

Boznukiue B pesynbTaTe pacmana Ggopmel MmaTepuii mo kaHaizam moiiekyn JJHK
u PHK naunnator neperekath Ha 3(upHBIA ypoBeHb 3emid. M 4To 0cCOOCHHO MHTe-

pecHo, opMa MCKPUBJICHUS MPOCTPAHCTBA MOJHOCTHIO MOBTOPSIET (HOPMY MOJIEKYI
JTHK u PHK.

Ha s¢upnsiit ypoBens nmo kanaiam moiekyn JJHK u PHK naumnator mepere-
KaTb (OpPMBI MaTepuii, KOTOpPbIE BOSHUKIIN B Pe3yJbTaTe pacraja MPOCThIX MOJIEKY.
Ho s¢upnsiii ypoBens, adpupHas chepa 06pa3oBaHbl CHHTE30M IiecTy (HOpM MaTepuid
(cm. I'maBy 1). IToaromy adupnas ctpykrypa monekyn JAHK u PHK (a3dgupnas npo-
€KLIMsI UCKPUBIIEHUSI MUKPOKOCMOCA Ha 3(UPHOM ypOBHE 3€MJIM) HAUMHAET 3aroj-
HATHCS TOJBKO TOM opMoOi MaTepuu, KOTOpPOor HET y 3pupHOTro ypoBHs (hopma ma-
tepun G).

[leperekanue OyneT MPOAOKATHCA IO TEX MOP, MOKAa KOHIEHTpauus (GOpMbI
matepur G Ha 23UPHOM ypOBHE HE CTAHET OJM3KON K KOHIIEHTPAIMH 3TON MaTepUu
Ha (U3MYECKU MIOTHOM ypoBHE 3eMiH. B pe3ynbTaTe 3TOr0 neperekanus GopMupy-
eTcs, Tak Ha3biBaeMoe, 3¢pupHoe Tesao mojiekya JHK u PHK, u ucuesaer nonHo-
CTBhIO KaUECTBEHHBIN Oapbep MexIy (pU3NYeCcKUM U 3PUPHBIM YPOBHSIMH B 30HE MO-
nexkyn JIHK u PHK. Bo3HukaeT noigHoe TOX1eCTBO (PU3UIECKOro U 3(PUPHOTO YPOB-
Hert 3emum B nipeaenax monekyn JHK nu PHK. [Ipumepom ananorndnoro mpouecca
MOJKET CJIY’>KHTh 3aKOH COOOIIAOIIUXCS cocy10B (cM. Puc.16).
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Opranunueckue motekynbl, B ocooerrHoctd JJHK n PHK, co3gator mexny ¢u-
3MYECKUM M YPUPHBIM YPOBHSIMHU KaHAJ, JOCTATOYHBIN /I BOSHUKHOBEHUS YCIOBUS
CBOOOHOTO TiepeTeKanust popM Marepuii Ha 3pupHbIil ypoBeHb (cM. Puc.16. mos. 2).
Opranuveckrie MOJIEKYJIbI C UX HOBBIMH KaueCTBAMH HE SBJIIOTCS )KMBOW MaTEpHEH,
’KU3HBIO, 3TO JIUIIH HeOOXOAUMbIE YCJI0BHS sl BOSHUKHOBEeHHS Ku3HHU. O KU3HU
MOKHO TOBOPHUTH TOJBKO TOTJQ, KOT/Ia COSIMHEHNE HECKOJIBKHX OPTaHMYECKHX MO-
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JIEKyJ IPUOOPETAET U APYroe HOBOE KaueCTBO — BO3MOXKHOCTh ITOBTOPEHMSI, 1yOJIu-
POBaHHUsI CBOEH CTPYKTYPBI.

[lepBoil )KMBOI CTPYKTYpOH SIBISIIOTCS BUPYChI, KOTOPBIE MPEICTABISIOT COOOM
MPUMHUTHUBHEHUINTYIO KUBYIO (OpMY, KOTOpasi HaXOAUTCS Ha TPAHHUIIE MEXTY )KMBOU U
HEXUBOM Marepueil. B BoJHOH cpene BUPYCHI BEAYT ce0sl, KaK KUBOE COEIHHEHHUE,
HO IpH 00E3BOKMBAHMM BUPYC MPOSIBISAET ce0sl, KaK HEXKUBOE COCIMHEHUE U TpEN-
CTaBJIIET cOOOW KpucTal. B TakoM COCTOSSHMM BHUPYC MOXKET HAXOAUTHCA CKOIb
yroaHo nouro. CHOBa nonazas B BOJHYIKO CpPeAy, BUPYC U3 HEKUBOIO KPUCTAJUIMKA
IIPEBpAIAETCs B IPUMUATHBHEUIINN )KUBOW OPraHU3M.

[Tonnmanue cyTu Takoil TpaHcopMmaiuu (B OJHUX YCIOBUSAX BUPYC — >KUBOMH
OpraHu3Ma, B APYIMX — HEXHUBOMN) JAET NOHUMAHKUE U PAa3rajiky TalHbI )KU3HHU, YTO
710 CHX TOp OBLIO 3arafKou JUIs IPEACTaBUTENEH OPTONOKCAIbHBIX 3HAHUM, KOTOPYIO
OHM TaK M HE CMOIUIM pasrazaTts. Kakosa ke npupoza 3Toro sBieHus?!.

B BOaHOM cpexe CTPYKTYpa BHpYcCa CO3AA€T TaKOM KaHaJ Mexay (pusuye-
CKO# U 3(pupHoii chepamu, NPH KOTOPOM NMPOUCXOJUT pacnajg NpPoCTbIX OPraHu-
YeCKUX M HEOPraHUYECKUX MOJIEKYJ, U BOSHUKAKT YCJIOBUA /A NepPeTeKAHUA
¢popMm Marepuii (BOZHHKAKIIMX MPH ITOM pacnajae) ¢ GU3NYeCKOro YpoBHS Ha
3()MpHBIii, YTO U NPHUBOANT K (OPMHPOBAHHIO Ha YupHoM yposne TOUHOM
KOIINN BUPYCA.

[Ipn HarpeBanuu, mosiekysna PHK Bupyca Tepsier ¢ BHENIHUX 3JIEKTPOHHBIX CBSI-
3eit rpynnel OH u H. Pa3zpymaercs cnaboe B3auMoeCTBHE MEXITY aTOMaMH, BXO-
nsamuMu B coctaB motiekysibl PHK Bupyca u rpynnamu OH u H. B pe3ynbraTe 310-
ro, mojiekyia PHK Bupyca tepsier Bosly, U 001IMii aTOMHBIN BeC €€ YyMEHbIIaeTcs U,
KaK CIICJICTBUE, YMEHBIIAETCS CTENCHb BBI3BAHHOI'O BUPYCOM HCKPUBIICHUS MUKPO-
npoctpancTBa. [Ipu 3ToM kaHanm Mexay puandeckum u d3QUPHBIM YPOBHSIMH CTaHO-
BUTCA MeHble. [Ipu MeHbpIIEM UCKPUBICHUH MUKPOIPOCTPAHCTBA, BBI3BAHHOIO MO-
nekynoii PHK Bupyca, He poucxoauT pacnaj JaXe caMbIX MPOCTBIX OPraHUYECKUX
1 HEOpraHW4YeCcKuX MoJiekys1: ooe3BokenHas mosekyina PHK Bupyca Benér ceds, kak
U Jro0ast Ipyrast opranndeckasi Wik Heopranuieckas mojiekyia (cMm. Puc.17., mos. 1).
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Korpna xe Bupyc BHOBb nonaznaet B Boxy, mosekyna PHK Bupyca npucoennns-
et rpynnsl OH u H. CoBOKyIHBIM aTOMHBIM BEC CTAHOBUTCA KPUTUUYECKHUM, YBEIIH-
YUBACTCS CTENEHb MCKPUBIICHHS MHUKPONPOCTPAHCTBA BOKPYT MOJIEKYJIBI, U BHOBb
BO3HMKAIOT YCJIOBHSI, PU KOTOPBIX O0Jiee MPOCThIE OPraHUYECKUE U HEOPTaHUYECKHE
MOJIEKYJIbI HAYMHAIOT pacnajarhcsi, U oOpa3ylolllue WX MaTepuu MEepeTeKaroT Ha
3(UpHBIA YpOBEHB, rae u3 Gopmel matepuu G Ha 3UPHOM YpPOBHE CO3AAETCSA TOU-
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Has KOIIWA BUPYCaA. 10 — mepBo€ KAYE€CTBECHHOEC OTJIMYIHE, MMO3BOJAIOIIIECEC CUH-
TaTb BUPYC NEPBBIM NPUMUTUBHBIM KMBBIM OPraHU3MOM.

BropbiM KayeCTBEHHBIM OTJMYHMEM BHpPYCa SIBJISAETCH CHOCOOHOCTH Ay0Jim-
POBaTh CBOIO CTPYKTYPY. Bo3Hukimii 1y0iib BUpyca COXpaHseT CIIOCOOHOCTh CO-
3/1aBaTh y>K€ CBOM MyOib. DTa CIIOCOOHOCTH CBA3aHA C KaueCTBAMHU MPOCTPAHCTBEH-
HoM cTpykTypsl MoJieKysbl PHK Bupyca. Monekyna PHK cocrout u3 nByx crimpa-
neit. Co3garomme uX aToMbl UMEIOT MaKCUMAaJIbHYIO CTEIIEHb B3aUMOJECHCTBUS MEXK-
Iy coOOM, B TO BpeMsl Kak CHUJIa B3aMMOJICUCTBHS MEX]y aTOMaMH pPa3HbIX IEMOYeK
OYEHb MaJIeHbKad. J[pyrumMu ciioBamu, MPOYHOCTh COEAMHEHUS aTOMOB KaXKIOW Iie-
MOYKM BO MHOTO pa3 MPEBBIIIAET MPOYHOCTh COCIUHEHHUS LIETIOYEK MEXKIY COOOi.
DTa NpoCTpaHCTBEHHAsA HEOJJTHOPOAHOCTh CBOMCTB MoJieKyJibl PHK Bupyca u co3naér
IIPEANIOCHUIKM HOBOTO Ka4e€CTBA, CBOMCTBEHHOTO )KMBOM IIPUPOJIE.

BniepBbie BUpyChl BOSHUKII B OKEaHE: IBMKEHHUE BOJBI IIEPEMEILAIIO BUPYCHI U3
OJTHOTO MECTa B APYroe, a Momajaas B Ipyrue BHEUIHUE YCIIOBHS, BUPYCHI MTOJBEpra-
JIMCh BO3JICUCTBUIO M3JIYYEHUH PA3HBIX THUIIOB U MOLTHOCTEN. DTO IPUBEIIO K TAKOMY
M3MEHEHHUIO aTOMHOM CTPYKTYPBI, OT KOTOPOTO CBSI3H MEXAY CIHUPAISIMHU MOJIEKYJIBI
PHK Bupyca cranu emé cnabee u yxe JOCTaTOUYHO ObLJIO HE3HAUMTEIbHBIX U3MEHE-
HUW BHEIIHEH cpejibl BUpYyca YTOObI 3TH CBsi3M pacnanuch U mojiekyina PHK Bupyca
pa3ienniiach Ha 1BE, YK€ HE3aBUCUMBIE APYT OT JPYyra LENOYKH.

Ho xaxnplil ydacTOK 3THX LENOYEK MOT MPHUCOEIMHUTH U3 OKPYKAIOIMIHUX €ro
OPTraHUYECKUX MOJIEKYJI HA BAKAHTHBIE JJIEKTPOHHBIE CBA3H TOJIBKO MOJIEKYJIBI, HME-
IOILKE 3€PKATBHOE TOXKIAECTBO C HUM. DTH MOJIEKYJIbI (MX Ha3bIBAIOT HYKJIEOTHAAMH
— aJICHWH, TUMHH, IUTO3WH, ypaluil) IPUCOEIUHAACH, BOCIPOU3BOAAT TOUYHYIO KO-
MU0 BTOPOM HEXBATAIOIIEH LEMOYKH, U BMecTO oaHor MoJiekyiasl PHK Bupyca Bo3-
HUKAaIOT JIBE€ TOXKIECTBEHHbIE APYT APYry MojeKyisbl. HeoOXonuMbIM ycaoBUeM IS
TOT0, YTOOBI 3TO MPOU3OLLIO, SBISETCS JUIIb HAIWYUE HYKHOTO KOJUYECTBA HYK-
JIEOTUIOB U UX KaYE€CTBEHHBIN COCTAaB.

Crnenyetr OTMETUTh OIHY OYE€Hb BaXHYI0 OCOOEHHOCTh, KOTOpasi OTJIMYAET BUPY-
Chbl OT JpYruX, 00jiee COBEPIIEHHBIX KUBBIX OpraHu3MOB. B MoMeHT pacnaga moJie-
KYyJIbl BHpPyCa Ha JIBe CNIMPAJM, BHOBb YMEHbIIAETCS MCKPUBJIEHHE MHUKPOKOC-
MOCa, M KAHAJ MeKAy (pU3nuecKuM U 3QUPHBIM YPOBHSIMHU BHOBb 3aKPbIBA€TCS.
ToabKo mocjae TOro, KaKk Kaxkaas U3 CIMpaJied 3aBepuiaer CTPOUTH cede 3ep-
KAJbHYI0 KONNI), BHOBb ATOMHBbIH BeC CTAHOBUTCH KPUTHYECKHUM, U OTKPbIBa-
eTcs KaHaJ Mexay GusnyeckuM U 3GPUPHBIM YPOBHAMHU.

VY Ipyrux npoCTEHIINX KUBBIX OPTaHU3MOB B IPOLIECCE ACICHUS CIIUPAIU MO-
nekynel JIHK ToXXe pacxonsdrcs, a MOTOM BOCCTaHaBJIMBAIOT CeOE 3epKaTbHYIO
cTpykTypy. Ho mipu sToM, kaxnaas U3 crupajied UMeeT CBOM KaHal MeXay dusnye-
CKUM U d()DUPHBIM YPOBHSIMHU.

[Tocne 3aBepiiieHHs] BOCCTAHOBJIEHUS TIOJIHOW CTPYKTYPbI, BOBHUKAET CBEPXKPH-
TUYECKOE MCKPHUBIICHHE MHKPOKOCMOCA, IPU KOTOPOM OHM CaMU HA4YMHAIOT pacria-
JaThCsl U MaTE€pUU, UX COCTABIISIIOIIME, HAYMHAIOT TOXKE MEepeTeKaTh M0 KaHajiaMm Ha
a¢upHBIi ypoBeHb. [0 Mepe pacmama 3THX MOJIEKYJ, KaHaJIbl UMHU CO3/1aBacMbIC
HAYMHAIOT YMEHBIIATHCS. AKTUBHOCTh MEPETEKAaHUsSI MaTEpUd MEXKIY YPOBHSIMH, C
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YMCHBIICHUCM BCIIMYMHBI KAHAJIOB, ITOCTCTICHHO BO3BPANIACTCA K HOPMC.

Ho, 3a Bpemsi cBEpXaKTUBHOTO mepeTekanusi GopM MaTepuu MEXIY YPOBHSIMH,
KoHIeHTpauuss Gopmbl matepuu G Ha 3(pUpHOM YpPOBHE CTAHOBUTCS BO MHOTO pa3
00JbIlIe HOPMBI M, KaK CJEICTBHE, BO3HUKAET 00paTHOe MepeTeKaHue Mo KaHalaM
matepuu G ¢ 3¢upHoro ypoBus Ha ¢pusnueckuii. [Ipu 3Tom neperexkannu 3pupHbIe
ctpykTypsl Mojekyn JHK nposistorces (mpoenupyroTcs) Ha GU3NYECKOM YPOBHE,
YTO CO3JAET OJArONPUATHBIE YCIOBUS AJI1 BOCCTAHOBJIEHUS MOJHOM CTPYKTYpPhI MO-
nexyn IHK na ¢usnyeckom ypoBHe.

Korna cucremMa npuxoJuT K COCTOSSHUIO paBHOBECHUS, Ha (PU3NYECKOM YpPOBHE
ocrtatorcs e ycroitunbbie Mosiekynbl JIHK ¢ GamaHcHbIME KaHamamu Mexay (hu3u-
4ecKuM U 3(pupHbIM ypoBHsIMH. [loHHMMaHue 3TOro mporecca 04eHb BaKHO AJIs MPO-
HUKHOBEHHUS B TaliHy kuU3HHM Ha 3emJie. bosee moapoOHO 3TOT MEXaHU3M PAaCCMOT-
PUM HECKOJIBKO MO3XKE, HAa MPUMEpE JIeTIECHUs KIETKH. A ceiyac, BEpHEMCS K dTanam
BO3HUKHOBEHUS KU3HU. ..

Bupyc ¢ HEKOTOPBIMH OCOOCHHOCTSMH SIBJISIETCSI MEPBbIM MPOCTEHIMM KH-
BbIM opraHusmMom. Kak yke roBOpHJIOCh, BUPYC MPEACTABISIET COOONW MOJEKYITY
PHK, okpyxéHHyI0 OenkoBoil o0oyoukoil. benkoBas 000j0uka BHpyca OTICINSIET
mosiekyiry PHK ot BHemHel cpenbl, cMsAr4aet Bo3eiiCTBHE Ha He€ BHEITHUX (PaKTo-
POB U CO31aET MAKCUMAJIBHYIO YCTOMYUBOCTb.

Ota 000J04YKa 3aMeUISIET ABM)KEHUE depe3 ce0s OpraHnyecKUX W HeopraHuye-
CKUX MOJIeKyJl, Onaronapst uemy, Bokpyr mojekyssl PHK co3naércs cBoil «Mukpo-
Kimmaty. beiakoBas 00004ka BUpyca SBJISIETCS TPOOOPA30M KIETOUHOW MEMOPAHBI.

B xone manpHeWIen 3BOJIFOLNUH MOJ BO3JEUCTBUEM U3JIyYEHUM, TEMIIEPATYPHI,
JABJICHUS, AKTUBHBIX XUMHUYECKUX BEIIECTB BO3HUKAIN PA3JIMYHbIE U3MEHEHUS, MY-
taiuu cTpykTypbl Mosiekyiabl PHK. M3mensnuce €€ cBONMCTBA, CTENECHb BIWSHUS Ha
MUKpPOIIPOCTPAHCTBO M HA OKpYKarOUIyl0 cpeny. Jlaneko He Bce M3MEHEHUs ObLIn
MOJIOKUTENbHBIMUA: M3 OECUHMCIEHHOTO KOJIMYECTBAa MYTAIMil TOJBKO OJHA MorIjia
cTaTh nosoxuTenbHor. Ho, Giarogaps IMEHHO 3THM MOJIOKUTEIbHBIM U3MEHEHUSIM,
KOTOpBIE CO BPEMEHEM HAaKaIUIMBAJIKMCh, CO3JaBaJIMCh HOBBIE KaueCTBa, U3MEHSIACH
o0onouka, okpyxkaromas mojuekyiny PHK.

[TosiBiieHHE HECKOJIBKUX CJIOEB 00O0JIOUKH CO37aBajio 0ojiee yCTOHUMBYIO Cpely
BOKpyT mousiekyJsibl PHK. 3MeHeHne BHENTHUX yCIOBHI BCE MEHBILIE U MEHBIIE BJIU-
AJI0 Ha COCTaB U COCTOSIHUE BHYTPEHHEW cpenpl 000s0uku. [losBieHne >KUpoBOro
CJI0A, 3aUIUIIEHHOr0, KaKk OpoHEN, OenkoBbIMU ciiosiMu, BOKpyr Monekyssl PHK, a
nozxe u JAHK, cBeno k MUHHUMyMy BIIMSIHUE BHEIIHEN cpeabl. M Tonbko pe3kue eé
M3MEHEHUS, KOTOpbIE pa3pyliayidi 000JOYKY, MOTJIM MOBJIHUATH HAa €€ BHYTPEHHIOKO
cpeny.

DTO CBSA3aHO C TE€M, YTO >KUPOBasi MPOCIIOHKa 000J0UKH, 0Osafaronas Tuapo-
($hoOHBIMH, T.€. BOJIOOTTAIKMBAIOIIMMU CBOMCTBAMHU CBEJIa K MUHUMYMY ITUPKYIISITUIO
BEILIECTB, @ BHYTPEHHSA cpe/ia MpUoOpesna yCTOWYUBOCTh U OTHOCUTENIbHYIO HE3aBH-
CUMOCTB OT BHEIIHEN cpeabl. C 3TOro MOMEHTA pa3BUTHS )KU3HHU, Mbl MOYKEM T'OBO-
PUTH O BOBHUKHOBCHHH MPAKJIETKH.

JlanpHenmas 3BOJIFOLHMS, KaK CIEACTBHE XAOTHYHBIX M CIy4YaWHBIX MYyTalHH,
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npuBeia K BOSHUKHOBEHUIO MEPBHIX OJHOKJIETOYHBIX Opranu3dmMoB. Hekoropsie u3
ATUX MPOCTEUIINX OJHOKIIETOYHBIX OPraHu3MOB ObLIM Ha KpeMHHEBOW ocHoBe. Ho
OpraHu3Mbl Ha YTJIEPOJHON OCHOBE OYEHBb OBICTPO UX BBITECHWIU. CTPYKTYpPHO HE
ruOKUe U OYEHb HEXKHBbIE KPEMHHUEBBIE OPTraHU3Mbl, KOTOPBIE HE yCIEBaIM MOICTPau-
BaThCsI K OBICTPBIM U3MEHEHUSIM BHEIITHEH CPEIbl, TOCTETICHHO NCYE3IIH.

JIro6ast cuctema CTPEMHUTCS K COCTOSTHUIO MAaKCUMaJIbHOW YCTOMUMBOCTH U pPaB-
HOBECHIO. BiusiHME BHEIIHEN CPEllbl HA NIEPBBIE OJJTHOKJIETOYHBIE OPTaHU3MbI IIPUBO-
JWIO K YaCTUYHOMY MX Pa3pylLICHUIO, IOTEPE YaCTH OPraHMYECKUX BEIECTB, HAXO-
JSIIAXCS BHYTPU KIJIETOUHBIX 000JOYEK M K MOBPEXKJICHUIO CAMUX KIETOYHBIX 000-
nouek. Tonpko cucrema, KOTopas MOIVIA caMa BO3BPALAThCA K YCTOMYMBOCTH, BOC-
CTaHABJIMBATh CBOK CTPYKTYPY, MOIJIA COXPAHUTHCS U MPOAOJDKATh IBOIMIOLUIO. Jliis
3TOro ObUIO HEOOXOAUMO BOCIIOJIHEHHUE MTOTEPb.

[1epBOOBITHBII OKeaH cojaepkall el OYeHb Majl0 OPraHWYEeCKHX BEIIECTB U
MEPBbIM OJHOKJIETOYHBIM OpPraHu3MaM ObLIO BECbMa CIIOKHO «BBUJIOBUTBH» B OKpY-
JKAIOILEN BOJE OPraHMYECKUE BEIECTBA, KOTOPbIE HEOOXOAUMBI JIsl BOCCTAHOBIICHUS
UX LEJIOCTHOCTU. BCIOMHMM, NpH KaKUX YCIOBHUSX U3 HEOPTraHUUYECKUX MOJIEKYJ yT-
Jepoaa, KUCIOpOoaa, a30Ta, BOJOPOJA U IPYTMX BO3HUKAIOT OPraHUYECKUE COEIINHE-
HUAL...

[IporcxoauT 3TO, KOrJa HACBILIEHHYI0 HEOPTaHWUYECKHUMHU MOJIEKYJIaMH U aTo-
MaMH BOJly MPOHU3BIBAIOT AJIEKTPUUECKUE PA3PsAbl BOHHUKAIOIIME, KAK PE3YNIbTAT
nepenaja CTaTUYeCKOro 3JEKTPUYECTBA MEXAY aTMOCPepoid U IMOBEPXHOCTHIO.
DNEeKTpUYECKUe paspsaapl UCKPUBISIOT MUKPOKOCMOC, YTO U CO3HAET YCIOBUS IS
COCIMHEHHSI aTOMOB YIJIEPOa B UENOYKH — OPraHUYECKUE MOJIEKYJIBI.

Takum 00pa3oM, 4TOObI BO3HUK CHHTE3 OPraHUYeCKHX MOJIEKYJ, He00X011-
MO M3MEHEeHHE MEPHOCTH MUKPOKOCMOCA HA HEKOTOPYIO BeJIMHYHMHY:

AL =0,020203236...

W 4ro0bl mepBble OJHOKJIETOYHBIE OPraHW3Mbl MOTJIM BOCCTaHABIIMBATH U CO-
XPaHSTh CBOIO CTPYKTYPY, HEOOXOJAMM CHHTE3 NMPOCTEHIINX OPraHUYeCKUX COelH-
HEHUIl BHYTPH CAMHX OJAHOKJIETOYHBIX OPraHu3MoOB. BO3HUKHOBEHHE CUHTE3a Op-
TFaHUYECKUX MOJIEKYJl W3 HEOPTraHWYECKHUX BO3MOYKHO IPU H3MEHEHUU MEPHOCTH
MHUKpOKOCMOca Ha BenuuuHy AA. Hukakoil nmpocreimuii (1 qaxke CI0KHBIH!) )KUBOM
OpraHu3M CO3/1aTh 3JIEKTPUUYECKUN pa3psAl MOAOOHBII aTMOCEPHOMY He B COCTOS-
HHH.

B xoze 3BomronuM y mpoCcTernX OJHOKIETOUYHBIX OPraHU3MOB BO3HUK IPOME-
’KYTOUHBI BapHaHT, JAOIINNA HEOOXOUMYIO BelnurnHy AA. BcmoMHUM, 9TO Kaxkaas
MOJIEKYJIa, aTOM BJIMSIET, UCKPUBJISIET CBOM MUKPOKOCMOC Ha Ty WJIA UHYIO BEJIUYMHY.
MakcumanbHOE BIIMSIHUE HA MHKPOKOCMOC OKa3bIBAIOT OPTAHUYECKUE MOJIEKYJIBI.
bonpmme oprannueckue mosekyisl, Takue kak JJHK u PHK oxa3eiBaroT Takoe Bin-
STHU€ HA MHKPOKOCMOC, ITPH KOTOPOM IIPOUCXOJUT HE CUHTE3, a pacnaj MmpoCTbIX
OPraHMYeCKHX MOJIEKY.JI.

I[J'ISI CHUHTC3a OPraHUYCCKHUX MOJICKYJ M3 HCOPTaHUMUYCCKUX HCO6XOI[I/IMO HU3MC-
HCHNEC MECPHOCTH MUKPOKOCMOCA HA BCIIMYHNHY

0 <AL <0,020203236...
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Takoe BIusiHUE HA MUKPOKOCMOC OKa3bIBAIOT CPE/IHEN BEIMYMHBI OPTaHUYECKHE
MouiekyJbl. Kazanock Obl, BCE 0OU€Hb MPOCTO... B OJTHOKIETOYHBIX OpraHu3Max J10JK-
HBI OBITH MOJIEKYJIBI, TpUMEpHO, Ha nopsaok Menbiie MoJiekyn JHK u PHK, u npo-
6mema yxe pemiena... Ho, He Bc€ Tak mpocto.

Kaxxnasg mosekyna M3MEHS€T MHKPOKOCMOC BOKPYI c€0sl, HO 3TO MU3MEHEHHE
MPOJOIIKAET ObITh HEU3MEHHBIM JI0 TEX MOP, MOKA COXPAHSIETCS 1IEJIOCTHOCTh CaMoil
MOJIEKYJIBI. J[J11 TOro 94TOOBI BOSHUK CHHTE3 OPTaHUYECKUX MOJICKYJ, H0JIKHO BO3-
HUKHYTh KoJie0aHHe MEPHOCTH MUKPOKOCMOCA ¢ AMILIUTY/I0M

0 <AA<0,010101618...

Konebanus MepHOCTH MUKPOKOCMOCA JIOJDKHBI OBITh, TIO KpalilHeH Mepe, Mepu-
OAMYeCKUMHU, YTOOBI BO3SHUKIN HOPMAJBHBIC YCIOBHS IS CHHTE3a OPTaHUYECKHX
MOJIEKYJI. J[71s1 3TOr0 JOIHKHBI OBITH MOJIEKYJIBI, KOTOPhIE Obl M3MEHSUIUCH TPH He-
3HAYHUTEJbHbIX U3MEHEHHSIX BHELIHed cpedbl M BbI3BIBAJM BHYTPH OJHOKJIe-
TOYHBIX OPraHM3MOB HY:KHbIe KO0JI€OaHUS MEPHOCTH MHMKPOKOCMOcAa. DTH BO3-
JICUCTBUA BHEIIHEH cpeibl (M3IIy4eHHMsI) HE TOJDKHBI B TO K€ caMO€ BpeMs pa3pyliaTh
CaMU OJTHOKJICTOYHBIE OPTraHU3MBbl, HO JIOJDKHBI CBOOOJIHO MONaAaTh BHYTPh UX MEM-
OpaH.

OTtBeuaromye BCEM 3TUM TPEOOBAHHSIM BHEITHUMH (PaKTOpPaMH SIBIISIOTCS Cia-
Oble TEIJIOBBIC W omTHYecKue m3nmydeHuss CojHIla, B TO BpeMs, KaK JApyras 4acTb
COJIHCUHOW paaualiy Il OPTaHWYECKUX COCAMHCHUH M OpraHW3MOB (PEHTICHOB-
CKO€ M TaMMa-HU3JIy4eHUs) SIBJSIETCS pa3pyIIaionIei.

W BHOBBb — criacenue B BoJe... Boia okeaHa Iorjiomaer peHTrTeHOBCKOE U I'aM-
Ma-H3JIy4YEHHS U MPOIYyCKaeT TEIUIOBOE U ONTUYECKOe u3iyueHuss CoaHIa, KOTOphIE
TaK)Xe CBOOOJAHO MOTYT IPOHUKHYTh B OJHOKJIETOUHBIE OpPraHu3Mbl. Takum o0pa3om,
JUIsL TOTO, 4TOOBbl BO3HUK BHYTPUKIIETOUHBIM CHHTE3 OPTaHUYECKUX COECAMHEHHI,
HEOOXOUMBI CIEYIOIINE YCIOBU:

a) HaNMMYKMe BHYTPU OJHOKJIETOYHBIX OPTaHM3MOB OPTaHUYECKUX MOJIEKYJ, KO-
TOPBIE JIETKO M3MEHSAIOT CBOKO CTPYKTYPY B HEKOTOPBIX Ipeaenax MpU U3MEHEHUH
BHEIIHUX (PAKTOPOB, UTO MPHUBOJUT K KOJIEOAHNIO MEPHOCTU MUKPOKOCMOCA B Juara-
30HE:

0 <AA<0,010101618...

0) Hasmume BHEIHUX (HAaKTOPOB, KOTOPhIE MOTYT BBI3bIBATH HYKHBIC H3MCHE-
HUSI CTPYKTYPBI 3TUX MOJIEKYJI, HE pa3pylIasi MOJEKYJbl, KAK U CAMHA OJHOKJIETOYHBIC
OpraHu3Mmbl (crabble TEIIOBbIE U onTUYecKue n3nydeHust ConHIa).

B xoxe sBomonMH BO3HUKIIA HYXKHAs U1l 3TON0 MOJIEKYJIa — MOJIEKYJIa XJI0-
podusia.

Momnekyibl Xxa0poduiiia, Morjiomnas 4acTh ONTUYECKOrO U TEIJIOBOrO H3iIyde-
HUS, U3MEHSIOT CBOIO CTPYKTYpPY, CO3/JaBasi HOBBIE COCAMHEHMS, B CBOIO OYEpEIb
OYE€Hb HEYCTOWYMBBHIE, TPUUYEM MOTJIOMIEHUE MPOUCXOIUT MOPUUSIMHU, TaK Ha3bIBaeE-
MbIMH, (HOTOHAMH. DTU COEAMHEHUS pacmagaroTcs, Kak TOJbKO MpEeKpaIaeTcs aeu-
CTBHUE TEIUIOBOTO M ONTHUYECKOTO U3JIYYEHHUS, U UIMEHHO 3TO BBI3BIBAECT HYKHBIE KO-
nebaHusi MEPHOCTH MHKPOKOCMOCA, KOTOPhIE TaK HEOOXOIUMBI JIJIi BO3SHUKHOBEHUS
Mpoliecca CUHTE3a BHYTPU OJHOKJIETOYHBIX OPraHU3MOB.
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[Tornomiast GpOTOHBI COJHEYHOTO M3TYUYEHUs, MOJIEKYJa XJI0pO(pHUILia BbI3bIBAET
KOJe0aHUsT MEPHOCTH MHMKPOKOCMOCA. DTO CBSI3aHO C TEM, YTO, MPHU MOTJIOIIECHUU
(OTOHOB aTOMaMH MOJIEKYJIbI XJIOpO(DUILIA, AIEKTPOHBI MEPEXOAT Ha JpYyrue opou-
Thl. [Ipy 3TOM Ha BO3HUKILKE 3JIEKTPOHHBIC CBSI3W MOJIEKYJa XJIOpoduiia mpuco-
eaunsier rpynnsl OH u H, 4To npuBOoauT K KOJIEOAHUIO MOJIEKYJISIPHOTO Beca U, Kak
CIIEJICTBUE, K KOJICOAHHIO MEPHOCTH MHUKPOKOCMOCA, YTO CO37aéT HE0oOXOIUMBbIC
yCIIOBUS JIJIs1 BOBHUKHOBEHUSI CHHTE3a OPTaHUYECKUX COCITMHEHUM.

HakorieHHbI oTeHInan MOJIeKya XJIopoduiuia TEpSeT BO BpeMsi CHHTE3a U
BO3BpaIlaeTCsl B UCXOHOE O0Jiee YCTOMUNBOE COCTOSTHUE, TOTOBAask K HOBOMY ITOTJIO-
meHnto HpoToHOB. CHHTE3 MPOUCXOUT C TOTIIOMICHUEM U3 OKPYXKAIOIICH Cpelbl yT-
nekucioro rasza (CO2) u, kak MoOOYHBIM IPOIYKT, BeIACIsIETCS Kucaopo (0z2). Ipo-
MCXOJHT, TaK Ha3bIBaCMbIH, (POTOCHHTE3, 3arajJKy MeXaHW3Ma JEHCTBHUS KOTOPOTO
MBI TOJIBKO YTO PACCMOTPEJIH.

CrnenoBaTenbHO, MPOCTEUIIIE OTHOKICTOYHBIE OPTaHU3MBI B XOJI€ SBOJIIOIHOH-
HOro pa3BuTus (Ojarogapsi MoJjekyjaaM XJIopoduiuia) mpuodpenru crocoOHOCTh MO-
TJIONIAas COJTHEYHBIA CBET, CAMH CHHTE3UPOBATH OPraHMYecKHe COeIMHEHUsi, KO-
TOpPBIC HEOOXOIUMBI JJISI BOCCTAHOBJICHUS UX CTPYKTYPHI U )KU3HHU.

Kpome Toro, cunTe3upys u HakaruiMBasi OpraHMuecKoe BEIIECTBO BHYTPHU ceodsl,
MPOCTEHIINE OJHOKIECTOYHBIE OpraHU3Mbl 00ECTIEYMBAIIA ITUM HY>KHOE KOJUYECTBO
OpraHUYEeCKUX MOJIEKYJ JUIsl Mpolecca AyOJMpoBaHusi — AejieHusi. TouHee, 3TO
MIPOUCXOJIUIIO, KOT/Ia B OHOKJIETOYHOM OpPraHU3Me HaKaIlJIuBajlach KpUTHUUECKas JJIsi
HETr0 Macca OpPraHWYeCKUX MOJIEKYJ, KOTOpbIe, U3MEHSISI MEPHOCTh MHUKPOKOCMOCA
BHYTPH KJIETKH, BBI3bIBAIIA €€ HEYCTONYMBOCTD. [Ipr 3TOM HauMHaIoCh 00Jiee aKTHUB-
HOE MEepPeTeKaHne MaTepuu ¢ (Pu3nueckoro Ha 3(UPHBIA YPOBEHb, YTO U MPOBOIUPO-
BaJIO HA4aJo mpoliecca AeaeHuss — TyOIupoBaHUs ITON KIIETKH.

Urto ke Takoe JAejieHre KJIeTKH, KaK OHO TPOoucxoaut?!

JlaBaiiTe monbITaeMcs pa3o0paThbcsl MOHATH 3TOT MEXAaHU3M, KOTOPBINA SBIISETCS
OCHOBOM BCETO KMBOro. PaccmoTpum mporecc neneHus Ha MpuMepe He IPUMUTHB-
HOW, a CJIO)KHOOPTaHU30BAHHOMW KJIETKH.

Koraa koHueHTpanus OpraHMm4ecKux BelecTB, BOSHUKIIUX B KJIETKe, B pe-
3yJabTare (OTOCUHTE3a UM MOIIOIUEHHBIX KJIETKON M3 BHEUIHEH cpeabl, CTAHO-
BUTCS KPUTHYECKOH, OHA TepsieT CBOK YCTOMYMBOCTHL M HAYMHAETCH MpoIece
JAeJICHUS.

LIeHTpHONM KIICTKHM PACXOIATCS MO TPOTHBOIOJIOKHBIM IOJIOCAM KICTKH H
CTAQHOBATCS I[IEHTPAaMH, BOKPYT KOTOPBIX H TPOMCXOTHUT IPOLECC ICICHHs (CM.
Puc.18).
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Puc. 18

benkoBbie HUTH MOATATHUBAIOT K IIEHTPUOJISIM XPOMOCOMBI W3 CTaporo sjpa
kieTku (cM. Puc.19), u 31o siBasieTcst HauajioM (OPMUPOBAHUS JIBYX HOBBIX KJIETOK.
Brauane HOBBIC siipa cofepKaT TOJOBUHHBINA HAOOP HEOOXOAMMBIX XPOMOCOM, IO-
ATOMY JIBa KaHaja UMM CO3/1aBa€MbIX MPAKTUYCCKU HYKBHBAJIICHTHBI KaHAIY SApa 10
Hayasa JeJIeHusl.

K ornaBnenuto 53



http://www.levashov.info/Books/Last-appeal/Fig-19.jpg

Hukomnaii JleBamos «Ilociegaee oOparieHue K 4eI0BEYECTBY

Puc. 19

MepHOCTh MUKPOKOCMOCA KJIETKU MTOYTH HE U3MEHSETCS, U COXpaHseTcs OanaHc
MOTOKOB MEXIy (GU3HMYECKUM W IUPHBIM YPOBHSMU KJIETKU. YPOBHU COOOIIAr0-
UXcsi cocyoB onuHakoBbl (cM. Puc.19). Kaxmas xpomocoMa B Takux siapax U3
HaKOTUICHHBIX B KJIETKE OPraHUYECKUX BEIIECTB HAUMHAET BOCCO3/]aBaTh CBOETO 3€p-
KaJIbHOTO JIBOWHUWKA, YTO SIBJISIETCS €CTECTBEHHBIM CTPEMJICHHEM JIFOOOW CHCTEMBI K
COCTOSIHUIO MAaKCUMAJIbHON YCTOWYMBOCTH.

[Ipu 3aBepiieHUU TOrO MpOIEcca, BHYTPU OJHOM KIIETKH OO0pa3yroTcs ABa si/-
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pa, KaKJ10€ U3 KOTOPhIX UMEET KaHall, 10 KOTOPbIM MaTepus IepeTeKaeT Ha H3(PUPHBIi
ypoBeHb. [[Ba siipa B JIOKaJIbHOM 00BEME KIIETKH CO3/1al0T TaKOE€ UCKPUBJICHUE MUK-
poKocMoca, Ipu KOTOPOM caMa KJIETKa CTaHOBUTCS HEYCTOMYMBOM, U 00pa3yromue
e€ OpraHM4ecKHe BELIECTBAa CAaMU HAYMHAIOT PACIaaThCsl, U MaTEpUH, UX oOpas3yro-
e, HAYMHAIOT NIEPEeTeKaTh Ha YPUPHBINA YpoBeHB (cM. Puc.20).

[Ipr 5TOM KONMMYECTBO MaTEpUH, MEpEeTeKaromeil ¢ (U3NYECKOTO YpOBHS Ha
3(UPHBINA, 3HAUUTEJILHO OOJIbIIIE KOJWYECTBA MATEPUH, MEPETEKAIOIIETO C dPUPHOTO
ypoBHs Ha ¢puszndeckuit (cM. Puc.20 — ypoBHU coob1aromuxcs cocynon). [To mepe
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pacnaza GpU3MYECKON KIIETKH, HAa YQUPHOM ypOBHE CO3AIOTCS IBA I(PHPHBIX Tesa
KJETKHU MOTOMY, YTO KaKI0e AP0 CO31aéT TOKIeCTBEHHOE MCKPHBJIEHHE MHUK-
pokocMoca u Ha 3¢upHOM ypoBHe (cMm. Puc.21).

Puc. 21

[Ipu 5TOoM KonmuecTBO MaTepuu G, B 4aCTHOCTH, MEpeTEKaroel Ha dPUPHBI
YPOBEHb, CTAHOBUTCS U30BITOYHBIM Ha 3TOM ypoBHE (cM. Puc.21 — cooOmaroniuecs
cocynbl). Korma 3aBepiiaercst pacmaa crapoit (U3HMYECKOW KIIETKH, BMECTO HeE
OCTAIOTCSl COCTABJISIOIINE €€ OpraHuYECKHUE MOJIEKYJIbI, T.€. OPraHUYECKOE BEIIECTBO
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— CTpOI/ITeJILHin/i mMaTtepuaJ 11 CoO3JaHusA HOBBIX KICTOK.

A Kak TOJBKO TMPEKpallaeTcsi MHTEHCUBHOE MepeTeKaHue marepuil ¢ pusude-
CKOTO YpOBHS Ha 3QHpHBIM, n30bITOK Marepuu G u3 IBYX CHOPMHPOBABIIMXCS
3UPHBIX TE KIETKU IO TEM XK€ KaHallaM HauMHAET MepeTekaTh ¢ 3(PUPHOTO YPOBHS

Ha U3HYECKUI U cOo3AaET MPOEKITNIO0 A(HUPHON KIETKH HAa (GU3UIECKOM YPOBHE (CM.
Puc.21a).

Puc. 21a

[Ipu 5TOM B 30HAaX MPOEKIMN HAa (U3HMUECKOM YPOBHE CO3HAETCS JOMOJHUTEb-
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HOE MCKPUBJICHHE MUKPOKOCMOCA, T.€. CO3JAIOTCS YCIOBHS JJISi CHHTE3a MOJICKYJ U3
MacChl OPTaHUYECKOTO BEIIECTBA, HAKOTICHHOTO B KJIETKE Tepe]] JCJICHUEM U BO3-
HUKIIETO TIPH Paclajie CTapoi KJIETKH, U PACIOJIOKEHHUSI €ro B TOPSAKE, 3aJaHHOM
3(UPHBIMU TeJIaMH KJIeTOK (cM. Puc.22).

Puc. 22

I

AHaJoroMm 3ToMy Impolieccy, K TOMy K€, OY€Hb OJIM3KUM, SBIIIETCS HAMATHH-
YMBaHME U pacnpeaeseHne 0 CUI0BbIM JHHUAM MATHUTHOIO OJISI MeTaJInYe-
ckoii nbLam. [Ipu 3aBepiiennu cuHTes3a, 00pa3yroTCs IBE COBEPILIEHHO HOBBIE KJIETKU
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1o 00pa3y W MoJA0O0HI0 CTapoi C OalaHCHBIM IepeTeKaHueM MaTepuil Mexny Gu3u-
YeCKUM U 3(PHUPHBIM YPOBHSIMH KIIETKH (cM. Puc.23).

Puc. 23

A Tenepb, BEpHEMCSI BHOBb K OJHOKJIETOYHBIM pacTeHusM. Bo3HuKIIME B pe-
3yJbTaTe JEJICHUs JIB€ HOBbIE KJIETKH HAaYMHAIOT MOCPEACTBOM (POTOCMHTE3a HaKar-
JUBaTh OPraHWYECKOE BELIECTBO BHYTpHU ce0s, a NPHU JTOCTHKEHUH KPUTHUYECKOM
MacChbl 3TOrO BEUIECTBA, BO3HUKAET HEYCTOMYMBOCTH IAaHHBIX KJIETOK, U OHH CAMH
HAYMHAKOT JEJINATHCA. TaKk MOSBISAIOTCA YETBIPE TOXKIECTBEHHBIE KIIETKH, KOTOPBIE
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TAKXKE AEIATCA MPU HAKOIUICHUM OPraHUYECKHX BELIECTB, 3aTEM Y>KE BOCEMb, IIECT-
HAJLaTh, TPUALATH ABE, IECTHAECIT YETHIPE U T.1.

B pesynbTaTte 3T0r0, Havajucs pocT KOJIUYECTBA OJHOKJIETOYHBIX OPraHU3MOB B
reOMETPUYECKON Mporpeccuu. OpraHu3mbl, CHHTE3UPYIOIIME MOCPEACTBOM (poTo-
CUHTE3a OPraHNYECKOE BEIIECTBO, OyJI€EM B JaIbHEMIIIEM Ha3bIBaTh PACTUTEIbHBIMHU
OPraHu3MaMH.

CkopocTh pocTa KOJIMYECTBA MPOCTEHIINX PACTUTEIBHBIX OJHOKIETOYHBIX Op-
raHn3MoB — (UTOIIaHKTOHA, onpeaesseTcs onoaorudeckum KII (koadduiment
MOJIC3HOTO JCHCTBUS). J[pyruMu cioBaMu, OH OTIpeeIiseT, KaKkas 4acTh Maaalone-
ro COJIHEYHOr0 CBETA HA eIMHMIY MOBEPXHOCTH MOIJIOIIAETCH U MCIOJIb3YeTCs
JJISl CHHTE3a OPraHnYeCKUX BellecTB.

VY ¢duronnankrona ouonorndyeckuit KIIJ coctaBnsier nopsiaka 2-3%. [ns do-
TOCUHTE3a HEOOXO/JMM COJIHEUHBIN CBET, MPOHUKAIOUIMN HA TIIyOMHY He Ooiiee cTa
METPOB, O3TOMY (DUTOIJIAHKTOH aKTHUBHO PAa3BUBAECTCS OKOJO CAMOW MOBEPXHOCTH
OKe€aHa, TIOCTETIEHHO CO3/1aBasi CIUIONIHOM koBEP. KommyecTBO GUTOMIAHKTOHA pOC-
710, a MaJIAl0IIKUNA Ha €IUHUILY TOBEPXHOCTH OKeaHa B €IUHUILY BPEMEHU COJTHEUHbIN
CBET OCTABAJICS TI0 MOIITHOCTH MPAKTUYECKA HEU3MEHHBIM.

JIBKeHrEe MOBEPXHOCTHBIX BOJI OK€aHa MPUBOAMIO K TOMY, YTO YacTh (DHUTO-
IUTAHKTOHA TOTaiajna Ha TIyOuHy, KyJa COJIHEYHBIH CBET WJIM HE JOCTaBal COBCEM
WM ero OBLJIO HEAOCTATOYHO /Il 00ECICUCHHUS KUZHEACSITEIFHOCTH STUX OJTHOKJIE-
TOYHBIX pacTeHud. OHM HE MOTJIM CaMU JIBUTAThCS U 3aBUCENH OT BOJM BOJH. Boib-
masi 4acTh (PUTOIIAHKTOHA, TIOTABIIETO B TaKUE YCJIOBUS THOJa, 00pasys Mpu CBOEM
pacnajzie Maccy OpraHMuYecKkux BemecTB. Ho HEKOTOphie U3 HUX, KOTOPHIE CMOTJIHU
MIPUCTIOCOOUTHCS, CTATM HE CUHTE3UPOBaTh, a MOTJIOMIATh YK€ UMEIOIIUECS B OKPY-
Karoled MX MOPCKOM BOJI€ OpraHWYECKHWE COCIMHEHMs, BOSHUKIINE TPHU TUOEIH
JIPYTUX, UM TTOA0OHBIX OPTaHU3MOB.

Korma xe 3T opranu3Msl monajaiv Ha CBET, OHM BHOBb HAYMHAIM CAaMHU CHHTE-
3UpOBAaTh OPraHUYECKOE BEIIECTBO. TaKWe OpraHW3Mbl COXPAHWIMCHh W JI0 HAIIUX
nuei. Hanbosee M3BECTHBIM TMPEACTABUTENIEM ITUX OJHOKJIETOYHBIX OPraHU3MOB C
JIBOMHBIMHU CBOWCTBAMU SBJIICTCS JBIJIeHa 3ej1éHas (cM. Puc.24).
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Puc. 24

YacTe MOJOOHBIX OPraHU3MOB BCE pEXKE M PEXEe MOIia MomajaTh Ha CBeT.
CBoiicTBa CHHTE3MPOBATH OPTaHMYECKOE BEIIECTBO CO BPEMEHEM Yy HHUX aTpodupo-
BAJIOCh, U1 OHU CTaJIM TOJBKO MOTPEeOUTENSIMH YK€ CO3JJaHHOW JPYTHMMHU OJHOKJIE-
TOYHBIMU PACTUTEIHLHBIMH OpraHU3MaMH OMoMacchl. Tak BO3HHUKIIO JBA OCHOBHBIX
THUIA KUBBIX OPraHU3MOB — PACTUTEJIbHbIE U ;KUBOTHBIE...

Kaxaplii 0HOKJIETOYHBIN OpraHu3M ObLIT 3aBUCHUM OT CIIy4aHOCTEH B MOBeEjIe-
HUU OKpYyXaroliei cpenpbl. [IpucrnocabauBasch K HEM, OJHOKJIETOYHBIE OPTraHU3MBI
npuoOpenu B 60pb0e 3a BEDKUBAHUE HOBBIE KAYECTBA — OTPOCTKHU KIJIETOUYHON MEM-
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OpaHbl — YCHKH, KOTOpPbIE TTO3BOJISUIM UM JIBUTAThCS B ATOM cpene. B kakoif-to Mo-
MEHT 3BOJIIOLIMM HECKOJIBKO OJHOKJIETOYHBIX PACTEHUMN CILIETUCH MEXY COOOU CBO-
MMU yCHKaMHU, B TO BpeMs Kak CBOOOJHBIC YCHKH, CBOUMH MEPUOAUYECKUMU CHH-
XPOHHBIMU COKpAILICHUSIMHU, IPUBOJAUIM B JBUKECHUE BeChb KOMOUYEK. HarmsaHeiMm
MPEJICTaBUTEIIEM MTOJTOOHBIX OPTaHU3MOB SBJISCTCS BOJBBOKC (cM. Puc.25).

B xope manpHeimero pa3BUTHS MOJOOHBIX KOHIJIOMEPATOB OJIHOKJIETOYHBIX
pacTeHul, OHU HE TOJIBKO CTAJIM CIUIETaThCS MEXIY COOOM, HO M CpacTaThCsl B OJHO
nenoe. Takoil cpocmiics CBOUMH MeMOpaHaMU KOHIJIOMEpPAT OJHOKJIETOUYHBIX Op-
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raHU3MOB ObLI ropa3fo 0oJjiee YCTOMYMB K CIYy4allHOCTSIM BHEIIHEW cpeibl U cTall
CJIEIYIOLIMM I1aroM B 3BOJIFOLIUU KU3HU.

KrneTku, nomasmme BHyTpb 3TOT0 KOHTJIOMEpaTa, ObUIH OKPYKEHBI CO BCEX CTO-
POH IPYTrUMU KJIETKAMHM, U JCHCTBUE BHEIIHEN Cpelbl HA HUX CBOAWJIOCH ITPaKTUYe-
CKH K HYJIIO. B TO BpeMs Kak KJIETKH MTOBEPXHOCTHOT'O CJI0s O-MIPEXHEMY MOJIBEpra-
JIUCh JIEUCTBUIO OKPY>KAlOILIEH Cpelibl. DTO MPUBEJIO K TOMY, YTO B XOJI€ IBOJIIOIUU
pa3Hble KJIETKH KOHIJIOMEpaTa CTaJIA BBINOJHATH W pasHble (pyHkuuu. M, kak cien-
CTBHUE, CTAJIM MPUOOpETaTh pa3Hble (POPMBI U CTPOEHUE.

Otu paznuuus (QyHKUMH CTaHOBUJIMCH BCE pe3de W pe3ue, U BO3HUKIA, TaK
Has3piBacMasi, AU PpepeHuranus GpopmMbl U PyHKUMHA KJIETOK OJHOr0 KOHIJIOMeE-
paTa, KOTopasi, B CBOIO O4Yepe/lb, ONpeAesiaach NOTPEOHOCTSIMH KOHKPETHOTO KOH-
riioMepata — MHOT'OKJIETOYHOI0 OPraHu3Ma.

C sTamamu 3BOTIOIMOHHOTO PAa3BUTHUSI MHOTOKJIETOYHBIX OPTraHU3MOB BBl MOKe-
T€ 03HAKOMUTBHCSI B ABOJIOIUMOHHON Onosoruu. CocpeoTouiM BHUMaHHUE Ha Kade-
CTBCHHBIX OTJIMYMSAX PA3HBIX TUIOB KJIETOK OJHOIO MHOTOKJIETOYHOIO OpPraHu3Ma...
K xakuM ke Ka4eCTBEHHBIM OTJIWYHUSAM MNPHUBOAAT Pa3audus (QYHKIUA U CTPOSHUS
KJaeToK?! A BOT, K KaKuM...

[Tpexxae Bcero, M3MEHSCTCS WCKPUBJICHHE IMPOCTPAHCTBA BHYTPH KIICTKH, €&
MHKPOKOCMOCA, a 3TO MPUBOJIUT K TOMY, YTO LEJBIA PsiJT 00JIee CI0KHBIX OpraHuyve-
CKHX MOJICKYJl HAaYMHAIOT pacmajaTrbcs B TaKWX KiIeTKax. VICKpUBICHHE MPOCTpaH-
CTBa JIOCTUTAET YK€ W acTpaJbHOrO ypoBHSA. MaTepun HaYyMHAIOT MEpeTeKaTh 10
BO3HHUKAIOIIEMY KaHATy Ha acTpajbHBIA YpOBEHB, TJI¢ M HAaUMHAET (DOPMHPOBATHCS,
TaK Ha3bIBa€MOE, ACTPajibHOE TeJ0 KJETKH, KOTOPOE SBIIICTCS TOYHOW KOMHUEH
a¢upHOro TeNa KiIeTku (cMm. Pue.26).
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AcTpasibHOE TeJI0 HauMHaeT (OPMUPOBATHCA U3 TOM K€ MaTepuu, 4To U 3pup-
HOE Teso KJIeTkn — u3 MaTepuu G. Bo3HuKaeT HM:KHeacTpajbHOE Tel0 KJIETKH.
JanbHelimee n3MeHeHne (QYHKIMA U CTPOEHUs KJIETOK MPUBOAAT K TOMY, YTO HHXK-
HeacTpaJlbHOE TeJIO KJIETKU MCKPHUBIIAET MUKPOIIPOCTPAHCTBO aCTPAJIbHOIO IJIaHA Ha
HEKOTOPYIO BENMYKMHY AL M KOTJIa 5Ta BEJWYMHA CTAHOBHMTCS OJIM3KOM

A)> = -2 x 0,020203236...
Bo3Hukaer Takoe BTOpUYHOE UCKPHUBJICHHUE MPOCTPAHCTBA, IPU KOTOPOM HCUe-
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3a€T BTOPOW Ka4eCTBEHHBIN Moj0aphep Mexay (hU3NUECKOU U acTpajbHON chepamu
riaHeThl. M 1o OTKpBIBIIEMYCS TPOXOJY 4Yepe3 3TOT Oapbep MO KaHaTy KIIETKH
HAaYMHAIOT NepeTeKaroT yxe a8e hopmbl Matepun — G u F, u3 koTopsix hopmupy-
eTCS MOJTHOE acTpajibHOe TeJIo KiaeTkH (cM. Puc.27).

Puc. 27

[Ipu 3TOM HM3MEHSETCS CKOPOCTh LUPKYJSALNA MATEPUA MEXKIY 3TUMH YPOBHS-
MU, a TakXe€ KOJIMYECTBO €€, KOTOPOE LMUPKYJIUPYET MEXIY HUMH. DTO CO3HAET Y
KJIETKM HOBBIE KayecTBa, CBOWCTBA M BO3MOYKHOCTM Ha JIPyrOM Kadye€CTBEHHOM
YPOBHE.
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Crnenyroniee u3MeHeHUE (PU3NYECKON CTPYKTYphI KIETKH, TP KOTOPOM BCS CH-
cTeMa Tel KJIeTKU — (u3ndeckoe, dpUpHOE U acTpaibHOE — U3MEHSIIOT MEPHOCTh
MHKPOKOCMOCA Ha BEJIMYUHY AL, IPU KOTOPOH BO3MOKHO BTOPUYHOE BLIPOXKIECHHUE
MIPOCTPAHCTBA MUKPOKOCMOCA T TPEX (hopM MaTEpHiA:

ALz = -3 x0,020203236...

IIpu sTOM HMcue3aeT TpeTHUi KadyeCTBEHHBIM Oapbep — MEXIy (hU3UUECKON U
nepBoil MeHTanbHOU chepamu maneTsl. [1o KiIeTouHOMY KaHally MaTepUd HAYMHAIOT
nepeTeKaTh Ha MepBbli MEHTAJIbHBIN TJ1aH U U3 TpEXx Gopm marepuit: G, F, E nocne-
J0BaTeIbHO (hOPMHUPYETCS MepPBOe MEHTAJIbHOE TeJI0 KIeTKH (cM. Puc.28).
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Puc. 28

B03M0:KHOCTH CHHTE32 ACTPAJIBLHOIO M NMEPBOr0 MEHTAJIBLHOIO TeJI CBA3aHA
€ U3MEeHeHHeM MEPHOCTH MMUKPOKOCMOCA KJIETKH U BbI3BAHO CTPYKTYPHBIMH €€
U3MEHEeHUsIMU, MOITOMY B XoJe 3BoJounu auddepeHuHanusa KIETOK MHOIO-
KJIETOYHBIX OPraHU3MOB NPOSIBJISETCH He TOJbKO B CTPYKTYPHBIX U (PyHKIMO-
HAJIBHBIX OTJIMYHAX (PU3NYECKUX TeJI KJIETOK HO M B CHHTe3€ Pa3HbIMM THIIAMH
KJIETOK, KaAK aCTPAJbHOI0, TAK M MEPBOr0 MEHTAJIBLHOIO TeJI.
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Crnenyer Taxke OTMETHTh, YTO MUHHUMAJIBHOE MCKPHBIIEHHE MPOCTpaHCTBA (hu-
3u4eckasi KJIeTka co3AaéT Ha 3(UPHOM ypOBHE, MAaKCUMAJIbHOE — Ha MEPBOM MEH-
TaJIbHOM YPOBHE (B ClIy4ae HAIUYMs Y KIETKH TPEX Tel — 3(pUPHOro, acTpajabHOTO U
MIEPBOT0 MEHTAIBHOIO):

AN1 < AN2 <Ak

Yto U 0OBACHSET Pa3HYI0 CKOPOCTh LUPKYJISALUU MaTEpUil MEXKIY YPOBHIMU;
3TO, B CBOIO OYEpElb, ONpEeIsieT KaUeCTBEHHOE OTINYUE KIETOK, MMEIOIIUX pa3HOoe
KOJINYECTBO HApaOOTAHHBIX TEJ, YTO MPOSIBIISICTCS B PA3IMUYUSIX UX CBOMCTB U (yHK-
uil. ¥ CII0)KHOOPTaHU30BAHHBIX MHOTOKJIETOYHBIX OPraHU3MOB BO3HUKJIO HECKOJIb-
KO THUIIOB KJIETOK:

a) KOCTHbIE M XpAllEeBbIe KJIEeTKH, UMEIOIINE TOIbKO I(pMPHBIE TeJia.

0) KJEeTKHM COeJIMHUTEJbHOW M KHPOBOH TKaHell, nmcromue 3QUpPHOE H
HHMKHeacTpajabHOe (13 01HOU (hOPMBI MaTEPUN) TeJiA.

B) MbIlIIeYHbIe KJETKH Pa3HbIX BHIOB, UMeromre 3QUpHoe U MOJTHOEe ACT-
pajbHoe (13 IByX (popM MaTepuil) TeJa.

I') KJIeTKH KPOBH, UMEIoNe 3(UPHOe, MOJHOEe acTPAJIbHOE W NepBoe MeH-
TaJIbHOE (U3 OJJHOI (POPMBI MaTEPHH) TeJlAa.

1) KJIETKH HEPBHBIX Y3J10B, CHMIATHYECKOH M NMapacuMNAaTHYecKOil cu-
cTeM, uMerIre 3upHoe, NMOJHOe acTpajabHoe (13 IBYX (OpM MaTEpHil) U mepBoe
MeHTAaJIbHOe (13 IBYX (OpM MaTepuil) TeJia.

€) HepBHbIe KJETKH TOJOBHOI0 M CIIMHHOIO MO3ra, uMmewlue 3¢upHoe,
MOJIHOE ACTPAJIbHOE U MO0JIHOE NepBOe MEHTAJIbHOoe (13 TpEX (opM MaTepuil) TeJia.

OcoO0BIil THUIT KJIIETOK COCTABJISIOT MOJIOBbIE KJIETKH, Y KOTOPbIX — IOJIOBUH-
HbIi1 HA00P XPOMOCOM B siipe M TOJIbKO d(pupHbIE TeJia.

Pazmuuusa ckopocteit nupkynsaiuu GopM MaTepuil Ha pa3HbIX YPOBHAX KIIETOK
MPUBOAUT K PA3JIMUUI0 CKOPOCTEW 3BOJIIOLMOHHOTO Pa3BUTHUS PA3HBIX TEJ KIIETOK.
[Torumanue 3TOro HEOOXOIMMO /IS Pa3raJKu TallHBI CTAPEHMS KJIETOK.

310poBas, MOJOAAs KJeTKa FapMOHHYHA Ha BCEX CBOMX YPOBHAX. Jpyrumwu
CJIOBaMH, CKOPOCTH 3BOJIFOLIMOHHOTO Pa3BUTHs (PU3UUECKOTO, IPUPHOTO, aCTPATIbHO-
r0 ¥ MEHTAJIBHOTO TEJ KJIETKU — TOXKJIECTBEHHBI APYT Apyry (cMm. Puc.28). ®opmsr
MaTepUu CBOOOHO LUPKYIUPYIOT MEKIY YPOBHSIMHU KIIETKHU, U OHA MOXET C MAaKCH-
MaJIbHOM aKTUBHOCTBIO BBIIOJIHATH CBOM (DYHKIIUU.

dusnyeckas KIETKa MOCTOSIHHO HAXOJUTCS TOJ JECUCTBUEM OKPYXKAIOIIEH Cpe-
nel. B mpouecce e€ xu3HeAesATENbHOCTA YaCTh 00pa3yroMMXCs SiI0B HE BBIBOJMUTCA
3a e€ mpenenbl, 1 BCE ’TO BMECTE IPUBOAMUT K TOMY, UTO (PU3MYECKAs KJIETKAa CTaHO-
BUTCS BCE OoJee U O0Jee MHEPIUMOHHOM, €€ CTPYKTypa YacTUyHO pazpywaercs. [lpu
ATOM YMEHBIIAETCS] UCKPUBJIECHUE MEPHOCTH MHUKPOKOCMOCA KJIETKHM M NOCTENEHHO
BTOPUYHOE BBIPOXKICHHE MEXAy (PU3MUECKHMM U TEPBBIM MEHTAJIBHBIM IJIaHAMH
KJIETKV HaYMHAET UCYE3aTh.

YMeHbIIEHNE HCKPUBJIEHUSI MEPHOCTH MUKPOKOCMOCA KJIETKH HA BEJINYHHY:
AL’ =+ 0,020203236...

IMPUBOAUT K TOMY, UTO KaHAJI MCKJIY (1)I/I3I/I‘-IGCKI/IM U IICPBBIM MCHTAJIbHBIM ILJId-

K ornasneHuio 68



http://www.levashov.info/Books/Last-appeal/Fig-28.jpg

Hukomnaii JleBamos «Ilociegaee oOparieHue K 4eI0BEYECTBY

HOM KJICTKH CY’KaeTCsi, IPEKpaIaeTcs epeTekaHine MaTepril Ha 3TOT yPOBEHb KJIET-
ku (cMm. Puc.29).

JlanbHelee BO3IEMCTBUE BHEIIHEW CpPEeIbl HA KIETKY U JIEMCTBHE TOKCUYHBIX
MPOTYKTOB COOCTBEHHOMW >KU3HEACSATEIBHOCTU KJICTKH MPUBOJIUT K TMOCTEIICHHOMY
YMEHBIIIEHUIO UCKPUBIICHUSI MEPHOCTH MUKPOKOCMOCA KJIETKU U KOT/Ia 3Ta BEIMYNHA
CTaHOBUTCH:
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AL"2 = +2 x 0,020203236...

MpEKpaIllaeTcsl MEepeTeKaHre MaTepuil Ha acTpajbHBIM IUIAaH KJIETKH, U OHA
BHOBb TEPSET YaCTh CBOMX CBOWCTB M KauecTB. [Ipu aToM dusmueckas KieTka Tepser
4acTh BHYTPHUKIICTOYHOH BOJIBI (cM. Puc.30).

Korpa e BiMsHME BHEIIHEHM WM BHYTPEHHEW Cpenbl KIETKM IPUBOIAT K IIpe-
KpAIICHUIO LIUPKYJISALHMNA BELIECTB HA (PU3MUECKOM YPOBHE KIIETKH, IPEKPALLAETCS U
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HUPKYJISIIUS MaTepuil Mexy usndeckuMm U 3pupHbIM ypoBHsIMU kieTku. Hacty-
naet puznyeckasi cMepTh KJaeTKH (cM. Puc.31).

[Tocne ocTaHOBKM MPOLECCOB KUZHENEATETbHOCTH (PU3UUYECKOW KIETKU HACTY-
naeT (a3za pacnaga. [lo Mepe pacnaga Gpuandeckoi KIETKH, CIOKHBIE OPraHUYEeCKHUe
MOJIEKYJIbI, 00pa3yrollue 1Ipo KIETKH, paclagaloTcs Ha 0ojee mpocThie. ITO MPUBO-
IUT K TOMY, YTO HCKPHUBIIEHHE MEPHOCTH MHUKPOKOCMOCA KJIETKH CTAHOBUTCA €IIE
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MEHBIIIE U KOI'/1a 3Ta BEIUYHHA CTAHOBUTCS PABHOM:
A)'1 =+ 3x0,020203236...
BOCCTAHABJIMBAETCSl M3HAYAJIbHASI MEPHOCTH IPOCTPAHCTBA, COOTBETCTBYIOLIAsS

¢usuuecku mwiotHou chepe (Ha Puc.32, Puc.33 u Puc.34 nokaszansl pa3Hble STaIlbl
pacnaga Gu3NIECKOU KIICTKH).

Puc. 32
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Puc. 34

D¢dupHoe, acTpaiabHOE U MEPBOE MEHTAJIBHOE TeNa KIETKH, Mocie pacnana ¢u-
3MYECKOU KIIETKH, MPOJODKAIOT HEKOTOPOE BPEMSI COXPaHATh CBOIO LIETOCTHOCTh H
Mo OOIIMM KayecTBaM MEXAy HHMH CYIIECTBYET B3aMMOJCHCTBUE W IHUPKYJIALUS
obmieit mis Hux dhopmel Mmatepun G. ToabKO aKTUBHOCTH BCEX 3THX MPOIECCOB B ThI-
csuM pa3 MeHblne. M ecnu HET BHEMIHUX (aKTOPOB, AEUCTBYIOUIMX Ha 3TH YPOBHH,
cucTemMa, cocrosimasi u3 3(PUPHOro, aCTPaJIbHOI0 M MEPBOr0 MEHTAJIBHOIO TeJ

K ornaBnenuto 74




Hukomnait Jlesamos «Ilocnennee oOpaiieHue K 9eI0BEUECTBY

KJICTKH MOKET CyIIECTBOBATDH JTOBOJBHO A0JII0.

Xouercs TOJIBKO OOpaTHTh BHHUMAHHWE HAa TO, YTO MBI PacCMAaTPUBAIM KIIETKY
CJI10KHOOPTAaHM30BAHHOI'0 MHOTOKJIETOYHOI'0 OPraHM3Ma M TMO3TOMY BCE 3TO
HEO0OXOJMMO paccMaTpuBaTh B MacluTabax BCEro OpraHu3Ma... A Temnepb, paccMOT-
pHUM, KaK yCJIOBHsI BHEIIHEH U BHYTPEHHEH CpE/Ibl BIUSIOT HA KIETKY, Ha €€ (PYHKIIHH
U cBOicTBa. M1 COOTBETCTBEHHO OOOOLIMB TO, YTO MPOUCXOAMUT C KAXKIOU KIETKOM
CJI0KHOOPTaHM30BAHHOTO MHOTOKJIETOYHOTO OpraHu3Ma, MOJYy4YHM MpeicTaBlIeHue
0 mpoieccax B MacmiTadax Bcero 3Toro OpraHu3Ma.

VY BceX MHOTOKJIETOYHBIX OPraHM3MOB BCE MPOLECCHl B KIIETKAX MPOUCXOIAT
CUHXPOHHO M B3auMocBs3aHo. Co3maérca eauHas o0Ias cucTeMa B3auMOJCHCTBUS
ME¥K]ly BCEMH KJIETKaMH MHOTOKJIETOYHOTO OpraHM3Ma M Ha BCEX YPOBHSIX: (puznue-
CKOM, 2(UPHOM, acCTPATHLHOM M MIEPBOM MEHTAJILHOM. 1 HEBO3MOKHO paccMaTprBaTh
KJIETKY OTJEJIBbHO OT BCEr0 OPraHu3Ma B LEJIOM.

Ecnu, B cuimy Tex WM UHBIX MPUYWH, KJIETKA WIKM TPyMIa KJIETOK MHOTOKJIETOY-
HOTO OpraHU3Ma BBINAJAET U3 CUCTEMBI OOIIEr0 B3aMMOJIEUCTBUSI BCETO OpraHu3Ma,
BO3HHMKAIOT HapylieHus (GYHKIUNA opraHu3Ma B I€JOM. BO3HHKIIME HapylIeHUs
byHKUMiA (3a00JIeBaHMs) TPUBOJAT K O0siee OBICTPOMY pa3pyIICHUIO U THOEN opra-
HU3Ma. DTH TPOIECCHI MBI PACCMOTPUM TTO3XKE.

MHOTOKJIETOUHBIM OpraHu3M CO3JaET €AUHYIO CIAKEHHO pabOTaroI[yl0 CHCTe-
My HE TOJIbKO Ha (pr3nueckom ypoBHE. DPUpPHBIC Tejla KIETOK MHOTOKJIETOUYHOIO Op-
raHu3Ma CO3/1al0T Ha 2(UPHOM YPOBHE CBOIO €JIMHYIO COATaHCUPOBAHHYIO CHCTEMY
— Ha30BEM €€ I(PMPHBIM TEJIOM OPraHU3MA.

ACTpaJIBHBIe TCJIa KIJIICTOK CO34al0T Ha aCTpaJIbHOM YPOBHC CBOIO CUCTCEMY —
aCTpaAJbHO€C TEJIO OPraHu3mMa.

HepBI)Ie MCHTAJIBHBIC TCJIa KJICTOK CO3Jal0T Ha IICPBOM MCHTAJIBHOM YPOBHC
CBOIO CUCTCMY — NME€PBOE€ MEHTAJBHOEC TEJI0 OPraHnu3imMa.

U, B cBoto ouepenp, pusnueckoe, 3(pupHoe, ACTPAJIbHOE U NEPBOE MEHTAJIb-
HOe TeJIa OPraHu3Ma CO3JAKT OJHY CHUCTeMY, KOTOpPasi U SIBJISAETCH KUBBIM Op-
raHu3MoM, :xxuBoil matepueii, JKU3HBIO...

Ku3Hb npekpamiaercs, KOraa pa3pyuaercs 3Ta CHCTeMAa H KU3Hb MOSBJIA-
eTcsl, Koraa oHa Bo3HUKaeT. Oco0oe MecTO B ATOW >KMBOM CHCTEME 3aHUMAIOT
HEpBHBIEC KIIETKH, TOUHEe, HepBHBIN 1eHTp — MO3I'. B cuiy TOro, 4ro HepBHbIE
KJIETKM 3aHHMAIOT JOMHHHUPYIOLIEE [0 CBOEMY YPOBHIO Pa3BUTHUS MOJOKEHUE B MHO-
TOKJICTOYHOM OpPTaHWU3ME, OHU BJIMSIIOT M YIPABJISIOT (YHKIHUSIMH BCEX OCTAJBHBIX
TUIOB KJIETOK MHOTOKJIETOYHOIO opranuzMa. O0ecneunBaroT ClIaKeHHYI0 cOalaHCH-
pPOBaHHYIO pabOTy BCeX KIETOK (PU3MYECKOTO Tejla OpraHmMs3ma, uTo SIBJIAETCS HEeoO-
XOJIMMBIM YCIIOBUEM >KHU3HM 3TOrO OpraHu3Ma, TapMOHUHM MEXAy (U3UYECKUM U
3(UPHBIM, aCTPATHHBIM U TTEPBBIM MEHTAIBHBIM TEJIAMHU.

Crnenyer OTMETUTh, UTO MEHTAJIbHbBIE TeJla UMEIOT HEUPOHBI TOJIBKO Y HECKOJIb-
KHX CJI0)KHOOPTaHW30BAaHHBIX MHOTOKJIETOYHBIX OPTaHU3MOB, HO Yy JIFOOOTO JKUBOTO
OpraHu3Ma HEMPOHBI HBOJIOLIUOHHO JOMUHHUPYIOT IO OTHOUIEHUIO K JPYTUM THUIIAM
KJIETOK 3TUX OpraHu3MoB. KakIblii HEHpPOH B YAaCTHOCTH W MO3T B IIE€JIOM, JIFOOOTO
MHOTOKJIETOYHOTO OpraHM3Ma TeHEpHUpyeT MoJisl (HA30BEM MX NMCH-NOJSIMH), KOTO-
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pbI€ YIPaBISAIOT BCEMHU (PYHKIUSIMH OpraHUu3Ma.

Kpome 3Toro HelpoHbI, MO3T 00€CTIEUNBAIOT CBOCH PabOTON M HECKOJBKO APY-
rux QYyHKIMH, 0€3 KOTOPBIX caMa >KU3Hb KaXKJIOTO >KUBOTO OpraHu3Ma Oblia Obl
BecbMa mpobiemaTiuHoi. OfHa U3 3TUX (PyHKUUNA — COXpaHEHHUE HEIOCTHOCTU H
rapMoHUH (PyHKIMN 3(UPHOTO, ACTPATBHOTO U IEPBOrO MEHTAILHOTO TEJ OPTaHU3Ma
OT BO3/ICUCTBUI BHEIIHEW CPEbl M OT BIMSIHUS APYTUX KUBBIX OPTaHU3MOB.

Kak kierka nmeer MeMOpaHy, 3allMIIAIONIYI0 €€ OT BO3ACHCTBHS BHEIIHEH cpe-
Ibl, TAK M BOKPYT KaXKIOTO XMBOT'O OpraHM3Ma cO37aéTCs 3allMTHAs 000J104Ka,
HpeACTaBisiomas coboil CrycTok Ioiisi, TeHepUpPyeMOro HeMpoHaMHu, MO3TOM 3TOTO
opranusma. 3anmTHas 000JI0UKa 3alUIIAeT KaKk PU3NYECKOe TeJI0 OpraHu3Ma, TaK U
Apyrue ero Tena: 3(QUpHOE, acTpajJbHOE U TMEPBOE MEHTAJIbHOE OT BO3ACHCTBHS
BHEIIIHEH Cpeibl U BIUSHUS APYTUX KUBBIX OPraHU3MOB.

Hpyrumu GyHKUIUSAMHA HEHPOHOB MO3Ta SIBJISETCS TepepadoTKa, aHallu3 U peak-
[HSI HA MPOLECCHI, MPOUCXOISIINE BO BHEIIHEW Cpe/le OpraHu3Ma. ITO CTaHOBHUTCS
BO3MOYKHBIM I[IOTOMY, YTO ITPOLECCHl HA BEPXHEACTPAIBHOM U IIEPBOM MEHTAJIbHOM
YPOBHSIX HEHPOHOB MPOUCXOMST CO CKOPOCTHIO HAa HECKOJIBKO MOPSIKOB OOJBIIEH,
yeMm Ha (pusmdyeckom ypoBHe. Ha Goiiee BHICOKMX CTYINEHSX y CIIOKHOOPTaHU30BaH-
HBIX OpraHu3mMoB Bo3HUKaeT PA3YM...

[Icu-nons OpraHu3MOB — KaKOBa HX POJIb B 3BOJIOIHH KU3HH, 3BOJIIOIUN BH-
IIOB?.. Kakxum O6p2130M oOecreunBaeTcs rapMoOHHA COOTHOIICHHA KOJINYCCTBA BHUIOB
JKUBBIX OPraHHM3MOB M HX YHUCICHHOCTb BHYTPH AKOJIOTUYECKOM CHCTEMBI? I[a H K
TOMY XK€, 9YTO K€ U3 ceost NpeaAcTaBJas€T IKOJOIrHdeCKasg CUCTEMAa, KAKHE OHA
HMEET BHYTPCHHUEC MEXAHU3MbI caMopery.ﬂﬂunn?!.

Mnaea 3. Ncu-nonsa B npupoae v B 3BOJIIOLIMM pa3yMa

XuBble GOpMBI OT NPOCTEHIINX 10 BBICIIMX MUMEIOT HEPBHBIE CUCTEMBI, OCHO-
BOW KOTOPBIX SABJISIETCA HEPBHASI KJIETKAa — HeHpOH. HepBHBIE CHCTEMBI OTIIMYAIOTCS
KOJIMYECTBOM HEMPOHOB, CTEMEHBIO B3aMMOICHCTBHS HEHPOHOB MEXIy COOOH H
CJIIO)KHOCTBIO CTPYKTYPBI, KOTOPYIO CO31al0T HEMPOHBI B KaXJAOM opraHusme. Uem
0oJiee CJI0KHYI0 HEPBHYIO CUCTEMY UMEET JaHHBIA OpraHu3M, TeM 0oJiee CIOoXKHas y
HETO CHCTEMA MOBEACHUS, YCJOBHBIX U 0€3yCJI0BHBIX pe(pIeKCoB.

Ha onpenenénHoM ypoBHE pa3BUTHsA HEPBHBIX CHUCTEM JKHUBBIX OPIaHU3MOB Yy
HUX TOSIBIIIETCS HOBOE KaU4e€CTBO — OCO3HAHHE CBOEI0 CyLeCTBOBAHUA B NPHUPO-
Je, OCMBICJICHUE KM3HH, eé 3aKoHOB. BozHukaror 3auatku Pasyma, nosisiasiercst
HOBOE KA4eCTBO KUBOM NMPHUPOALI — OCO3HAHHAA /EATEIbHOCTH KUBOI'0 OpPra-
Hu3ma B Heil. [Ipumep — YEJIOBEK.

Takum oOpa3oMm, CBOMCTBA M KaueCcTBa HEPBHOUM CHCTEMBI OTIPEIEISIOTCS KOJIM-
YeCTBOM HEHPOHOB, €€ COCTABJIAIIIUX, CTPYKTYPOil HEPBHOM CUCTEMBbI U YPOB-
HeM e€ pa3BUTHA.

JIns IpOsIBAEHUS CIOKHBIX MOBEACHYECKUX PEAKIUN KUBOE CYIIECTBO JOJKHO
MMETh 00JIbIIOE KOJMYECTBO B3aUMOJCHCTBYIOIIMX MeKAY c000ii HeilpoHOB, a
NPH MEHbUIUX KOJHYECTBAX HEHPOHOB, Y OPraHU3MOB MPOSIBJISAETCH MPOCTast
NOBeIeHYEeCKAs peaKkumsl.

K ornasneHuio 76




Hukomnait Jlesamos «Ilocnennee oOpaiieHue K 9eI0BEUECTBY

JIorn4HO TPEANOJIOKUTh, YTO CYHUIECTBYET MHHUMAJIbHOE YHCIIO B3aUMO/IEH-
CTBYIOIIUX MEXIY cO00il HEUPOHOB, IPU KOTOPOM Y KMBOT'O OpraHU3Ma MPOSBIIIET-
Csl CIO’KHAsl CHUCTEMa IOBEJCHUS M B3aUMOJICUCTBHUS €ro C OKPYXKaloIllel cpeaoi.
AHanoruyHo, CylIeCTByeT MUHUMAJIbHOE YHCJI0 B3aUMO/IeCTBYIOIIMX MEXKIY CO-
00ii HelipOHOB, IPU KOTOPOM MOSIBJISIETCS PA3yMHasl JeATeJbHOCTh WIH HEKO-
TOPbIE 3JIeMEeHThl PA3yMHOCTH.

PaccmoTpuM, KakiMH BO3ZHUKIIMMH B XOJI€ SBOJIONNU JKH3HU CIIOCOOAMH MO-
KET 00pa30BaThCs CUCTEMA, UMEIOIAs KPUTHYECKOe YUCJI0 HeilpOHOB, IPH KOTO-
POM MO2KeT BO3HUKHYTh Pa3yMHOCTb, Pa3yM.

a) IIpU COCJAMHEHUU B OJHO II€JIO€ HEPBHBIX CUCTEM MHOTHUX OPraHU3MOB, —
yem OoJiee MpocTasi HEpBHAsi CHCTEMa OJIHOIM 0co0U, TeM O0JIbIlIee KOTMYECTBO TaKUX
OpTaHU3MOB JIOJDKHO OOBEIWHUTHCS B OJHY CHUCTEMY (KOJIOHHUIO) IJII TOTO YTOOBI
POSBIIIMCH U3JI0’KEHHBIE BBIIIE CBONCTBA;

0) HamM4Me y OJHON OCOOM KaKOro-HHUOYIbh BHJA KPUTHYECKOTO KOJIMYCCTBA
HEHPOHOB, CO3/AIONINX €r0 HEPBHYIO CHCTEMY, NP KOTOPOM BO3HHKAET M pa3BHUBa-
eTcs pa3yM.

BoT HEKOTOpBIE PUMEPHI, TTOATBEPIKIAIOIINE ITH ITOTOKCHHSL.

buonorn IIPOBCIIN CCPUIO IOKCIICPUMCHTOB C TCPMHUTAMU. Ha OI'PaHUYCHHYIO
HN30JIUPOBAHHYIO TCPPUTOPHIO BBIITYCKAJINCh TCPMHUTEI, K IIOCTCIICHHO YBCINYHUBAJIACh
HUX YHCJIICHHOCTD. HpI/I 9TOM Ha6n}oz[an005 HNX IIOBCACHHC. HO OHpelleJléHHOFO MO-
MCHTa, II0Ka NX YUCJIICHHOCTH HC JOCTHUIAaJIa KpHTH‘-IGCKOﬁ, HGﬁCTBHH TCPMHUTOB ObLIN
XaO0THYCCKHNMU, 0ECCMBICIICHHBIMH.

[Tocnie mpeBbIIEHUST HEKOM KPUTHUYECKOW YHMCIEHHOCTH, IMOBEACHUE TEPMHUTOB
PE3KO MEHSIOCh — HX JIEUCTBUSA MNPUOOPETATN CIaKEHHOCTh, OCMBICIEHHOCTb.
YacTp TEPMUTOB MPUCTYINHUIA K CTPOUTEIIBCTBY TEPMUTHHUKA, MPUYEM, OJJTHOBPEMEH-
HO CO BceX CTOPOH. CTPOUTENBbCTBO BEJIOCh TaK, UYTO BHYTPEHHUE XOAbl TEPMUTHUKA
COCTBIKOBBIBUIMCH C TOYHOCTHIO 10 JOJIM MUJIJTUMETPA.

Hpyras 4actb TEpPMUTOB MOAHOCWJTIA MaTEpHaIbl, HEOOXOAUMBIE MJisi 3TOrO
ctpoutenscTBa. Creayromas yacTh oOecneunBaia nuiieid KonoHutwo. [losBuiuck
TaKke emé U TEPMUTBI-COJAAThI, BOCIIUTATENH, pacnpenenurend u T.4. Co3ganace
HaJI&Y)KEHHAs1, OPraHU30BaHHAas )KU3Hb, XapaKTEepHast I IOCEJICHU TEPMUTOB.

[TogoGHOe moBeeHre MOKHO HAOMIOAATh Y MYPaBbEB U MUEN, TPOKUBAIOIINX,
KaK ¥ TEPMUTHI, COOOILIECTBAMH.

HNHTepecHo, 4TO BHE CBOMX COOOIIECTB 3TH HACEKOMBIE HE KUBYT. B cBOMX *Xu-
JUIIAX OHU MOAJNEPKUBAIOT ONPEACIEHHBIM ONTUMAIBHBIM MHKPOKIMMAT, MUKPO-
¢baopy. Coo0111ecTBO caMO PEryJIupyeT CBOIO YMCIEHHOCTb, paclpeaeiseT Koaude-
CTBO 0CO0€M, BBHIMOIHIIOMUX Ty WJIA UHYIO AESTEIbHOCTb, B 3aBUCUMOCTH OT HEO00-
XoauMOocTH. Hanpumep, eciu B MTYEIMHON CeMbEe MHOTO TPYTHEMH, TO 4acTh Ux (M30bI-
TOK) oOpekaercst Ha ruoenb. [T4énbl — OXpaHHUKH BIYCKAIOT TOJIBKO «CBOUX» U T.J.

B uém cyTh aTOTO peromena npupoasi?! [lomeiTaemcst 1aTh OOBSICHEHUE. ..

HepBnast cucrema oHONM 0COOM ATUX HACEKOMBIX HE MOYKET BBINOJIHATH CIIOXK-
HBIX TIOBEJICHUYECKUX PEaKIMi, KOTOphble HAOJIOMAIOTCS B KoJOoHWH. Ecium OBl 3TH
JEeNUCTBUS ObUTH 3aJ7I05KEHBI TEHETUYECKH, OHH MOTJIN OBl MPOSIBUTHCSA M BHE KOJIOHHH.
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He roBopst y’xe 0 TOM, 4TO BO3HUK OBl BOIPOC — KTO ITH BO3MOKHOCTH B T'eHbI
3aJI0KUI? ..

Jl7is BOBHUKHOBEHHUS CIOXHBIX TMOBEICHUYECKHX PEAKIUl HEOOXOAUMO OTpOM-
HO€ YHCJIO B3aMMOJCHCTBYIOIIMX B €IMHOM CHUCTEME HEMPOHOB. UTO K€ MPOUCXO-
aut?.. Ilpupoga Haluia OYeHb OPUTHHAIBHBIM CHOCOO pElIeHUs 3TOM MPOOJIEMBI.
Kaxnas ornenbHas ocoOb (TEpMHUT, MypaBeid, myenia U T.II.) UMEIOT CBOIO HEPBHYIO
CUCTEMY — NCH-CHCTEMY — KOTOpas co3AaéT BOKPYT 0COOU 3alIUTHYIO 000JIOUKY,
COXPAHAIOLLYI0 €€ UHAUBUIYAJIbHOCTb IIPU NPUMHUTUBHOCTU €€ IOBEACHYECKUX pe-
akiuii (cm. Puc.35 u Puc.36).

Puc. 35
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IIpu noBBIIEHHH KOHIEHTPAIMA TEPMHUTOB HA €IMHHUIE IUIOINAIM, r'eHe-
pHUpyeMble BCeMH TEPMHTAMH IICH-TIOJIS HAYMHAIOT Pa3pyliaTh WHINBHIYAJIb-
HbI€ 3alUTHBIE 000,104KH (cM. Puc.37).
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U, xorma KOHIEHTpAIHs YUCICHHOCTA CTAHOBUTCS KPUTHUECKOU ISl TOTO BH-
72, MPOUCXOIUT Pacnaj MHAUBHIYAJIBHBIX 3aI[UTHBIX 000/1049€K, 1 BO3ZHUKAET
0/IHA 00IIaf IS BCeX 3allUTHasA 000104Ka KOJIOHUM (cM. Puc.38).
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Puc. 38

Kaxxnas ocoOb mpu 3TOM IpHOOPETAET OTKPHITYIO MICU-CUCTEMY U CTAHOBUTCS
YacTUIel eINHOl HEPBHOM CHCTEMBbI BCEro 001ecTBa.

JInst KaKI0ro BUA CYIIECTBYET CBOSI ONTHMANbHAS YUCICHHOCTh BXOMSIINX B
cemblo (cooOuiecTBo) ocoOeil. MOKHO OTMETHTh, KaK HUYKHIOIO TPAHUIy YHCIECHHO-
CTH cooOIIecTBa, NMPH KOTOPOH BO3HHMKAET O0WIasi NMCHU-CHCTeMa (CIeIOBATEIbHO,
CTaHOBUTCS BO3MOYKHBIM BECh KOMILUIEKC CIIOKHBIX IMOBEACHUYECKUX PEaKIuil), TaK U
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BCPXHIOIO T'paHUIY KOHOCHTpAIKWK, OIrpaHUYrBatOIyI0 YUCICHHOCTL 3TOT'O COO6H1€-
CTBa.

Kazanoce ObI, yeM OOJbIIIE YHMCIIEHHOCTh OCOOCH CO3AIONINX KOJOHHIO, TEM
OoJiee CIIOKHBIC M COBEPIICHHBIC MOBECHYCCKHAE PEAKIIMN B TaKOW KosoHNH. Kakue
K€ TIPUYHUHBI PUBOAT K TOMY, YTO COOOIIECTBO, CO3AI0NIEE SAUHYIO TICU-CUCTEMY,
UMEET TTOTOJIOK YHCICHHOCTH M, COOTBETCTBEHHO, Pa3BUTHS?

a) JlanbHOCTDH [1eficTBUSI €IMHOr0 ICHU-TOJIA CO00IIEeCTBA, YTO OINPEICISIET
pa3Mepbl TEPPUTOPUH, KOHTPOJIUPYEMOU KaxJAbIM KOHKPETHBIM COOOIECTBOM (ce-
MbEil), — Tak Ha3bIBAEMOE, }KU3HEHHOE MPOCTPAHCTBO);

0) MJIOTHOCTH €IMHOT0 MCU-TIOJIS CO00IIeCTBA, IIPEACTABIISIONICE COOOM CITH-
SHHUE TICH-TIONIe Bcex ocoOei, ero oOpasyromux. CyiiecTByeT, Tak Ha3bIBaemas,
KPUTHYECKAs MJIOTHOCTH MCH-TOJs1 coodmecTBa. [Ipu Gomplieil MmIOTHOCTH OHO
HAaYMHAET MOJABJISIONIE U pa3pyIlaole JeHCTBOBATh HA OPraHU3Mbl 0co0ei, co3aa-
FOIIIMX TO COOOIIECTBO;

B) HENOJIHASl COHACTPOECHHOCTH NCH-CHUCTEM 0co0el APyr Ha Apyra, 4yTo Mpu
YPE3MEPHOM YHMCIEHHOCTH MOKET IPUBECTH K PAaCCOIIACOBAHUIO JIEWCTBUU BCETO
COOOILIECTBA U CJIENATh €r0 HesKM3HECIOCOOHBIM.

OnTuMalbHas YUCJIEHHOCTh MOAOOHBIX KOJIOHUHN PETYIUpPYETCsl CaMUM CO0O011ie-
CTBOM, CJI€IOBATEIbHO, MHANBUAYAIbHAS NMCH-CHCTeMA (HEpBHasi CUCTeMa) TepMH-
Ta, MypPaBbsl, MYEJbI ABJIAETCA TOJbKO AYeiiKOil OrTPOMHOM NMCH-CHCTEMbI C000-
1ecTBA.

W mo aHanoruu ¢ MHOTOKJIETOUYHBIM OPTaHU3MOM, MIPABUIIBHO OBIJIO ObI CUUTATH
opranu3zMoM Bcé cooOiiectBo (npyroe HazBanue — HAJIOPI'AHU3M), Tak kak
TOJIBKO COOOILECTBO >KM3HECIIOCOOHO M MOXKET MPUCIOCA0IMBATHCS K M3MEHEHUAM
OKpY>KaloIlllel Cpefpl: OTIeNbHAasg 0CO0b COOOINECTBA CAMOCTOATEIBHO JEWCTBOBAThH
HE MOXKET, KaKk He MOKeT CYyILeCTBOBATh OT/ENbHAs KJIETKa MHOTOKJIETOYHOTO Opra-
HU3MA.

O6mas ncu-cucrteMa cooOIIecTBa B COCTOSHUM PEIIaTh JOBOJIBHO CIOXKHBIE 3a-
Jlau¥, BO3HUKAOIIME NpU 00phOe 3a BbDKMBAHUE, YTO U MO3BOJIMIIO BUJAM, CO3J1at0-
IIIUM TaKUE€ TMCU-CUCTEMbI, BBDKUTh U COXPAHUTHCS HA MPOTHKEHUH MOYTH TPEX MUJI-
nuapaoB Jet. Ho B To e BpeMs Takue MCU-CUCTEMbI HE JOCTUTIIA TOTO YPOBHS pa3-
BUTHS, TPU KOTOPOM BO3HHUKAET CO3HAHUE, BBIJICJICHUE CEOsI U3 OKPYKAIOIICH Cpe/Ibl.
DTO HE CIYYHIIOCH MO CIAEAYIOUIUM MPUYNHAM:

1. Kaxnmast ocoOb cBOOOHO TIepeMelIaeTcsi B Ipeiesax 3aHuMaeMou cooOrie-
CTBOM TEPPUTOPHUH, COOTBETCTBEHHO CWJIA B3aUMOJEHCTBHUS MEXKAY INCH-TOJIEM,
U3JIy4aeMbIM 0CO0bI0 M COBOKYIHBIM MCH-TI0JIEM CO00IIEeCTBA MOCTOSIHHO U3Me-
HSIETCH.

2. YacTh HEPBHBIX KIIETOK KaXJIO0W 0COOM MPO0IDKAET 00eCTIeYBATh HOPMATh-
HOE COCTOSIHHE U PETYJIHUPYET MPOIIECChI, MPOUCXOISIINE B OPTraHU3ME CaMOi 0COOH.
U Tonbko pe3epBHBIC HEUPOHBI 0COOM BKIIIOUAIOTCS B €IMHYIO IICH-CUCTEMY COO0OIIe-
CTBa, YTO B CBOIO OUEpE/lh, COKPAIIAET CPOK KU3HHU JAHHOH 0COOH.

3. B3aumopelictBue Mexay TCHU-CUCTEMOM OCOOM M COBOKYIHBIM ICH-TIOJIEM
co00IIeCTBa TPOUCXOIUT YEPE3 MPOCTPAHCTBO, YTO HE MO3BOJISAET MOIEPKUBATH OII-
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THMaJbHOE B3aUMOJICHCTBHE BHYTPH COOOINECTBA B CHIIY IMOCTOSHHO MEHSIOIIUXCS
YCIOBHI BHEIIHETO W BHYTPEHHErO MPOCTPAHCTBA, B KOTOPOM JEHCTBYET €IUHOE
[ICU-TIOJIE COOOIIECTBA.

4. JIBmxeHHE 0COOM — XAO0THYHO, YTO ACJIAacT HEBO3MOKHBLIM CIlelHaJIH3a-
MO NICH-CHCTEMbI Ka:x/I0ii 000N B MHTEpPecax IBOJIOIMOHHOI0 PA3BUTHS BCEr0
coo01IecTBA.

5. HeB03MOXHOCTh HAKOIUICHHUS! M COXPAHEHHUSI 3HAYUTEIHHOTO OIBITA B TTOJTHON
Mepe, OT MOKOJIEHHUS K IMOKOJICHHUIO, H3-32 HEeNPOJODKUTEIBHOM KU3HU KaXI0W OT-
JEeNbHONW 0cO0U (M MO MEPEYUCICHHBIM BBIIIE IPUYUHAM).

6. OTCyTCTBHE TaKOW CTPYKTYPHl HEUPOHOB, KOTOPAsI TMTO3BOJISET MPEOOPA30OBHI-
BaTh OJTHA ()OPMBI MATEPUU B IPYTUE W CHHTE3UPOBATH TCHU-TIONS C HY)KHBIMUA CBOM-
CTBaMH.

7. HeBO3MOXXHOCTH IBOJIIOIIMOHHOTO Pa3BUTHSI HEUPOHOB ITUX 0COOEH 10 ypOB-
Hs, IPY KOTOPOM BO3HHMKAIOT KaueCcTBa, HEOOXOAUMBIE JJIsI 3apPOJKICHHS pa3yMa.

Bot, o kakum npudrHaM HE MPOU3O0IILI0 SBOJIOIMOHHOE PA3BUTHUE ATUX COO0-
IIECTB, MU HE BO3HUKJIA [IUBUIN3ALMS MYPABbEB, MUENT UM TEPMUTOB Ha HAILIEH Iuia-
HEeTE, XOTA, Ha IPYTUX IUIAHETax, TJIe CKIIabIBAIOTCA JIpyrue (0J1aronpusTHbIE) yCIlo-
BUsI, TAKOE BIIOJIHE BO3MOXKHO. [Iprpoaa cooO1iecTB TePMUTOB, MypaBbEB WK MUEN
MIPEKPACHO COIJIACYETCS C TEerejIeBCKON Teoprue adCOMIOTHOM MAEH, HO Ha IJIaHETe
3eMJIsl HET APYTHX, MOCTOSIHHO JECUCTBYIOIIUX TICU-CUCTEM.

Het noctosinno aeiictByromux?!. Ho, MoxeT ObITh €CTh BPEMEHHO ACHCTBYIO-
e oOIKe MCU-CUCTEMBI — HAJAOPranu3mbl? M eciu OHM BO3HUKAIOT, TO MOYEMY
U KOI'1a, HA KAKOM YPOBHE 3BOJIIOLUOHHOI0 PAa3BUTHUS HAXOAATCH BHUIBI, Y KO-
TOPBIX 3TO ABJICHHE MOKeT BOSHUKHYTH?!.

VY GONBIIMHCTBA BUIOB JKUBBIX OPraHU3MOB IMCHU-CUCTEMbI (HEPBHBIE CUCTEMBbI)
SBJISIFOTCSL «3aKPBITBIMUY», B OOJBIICH WM MEHBIIEH CTENEeHU. DTO CBSA3aHO C TEM,
YTO MPU PA3BUTUU BHUA YEPE3 Pa3BUTUE KaXKJIOW OCOOM 3TOro BHUAA, HEOOXOAUMO
HCKJIIOYUTH MOJHOCTHI (WJK, TI0O KpailHel Mepe, CBeCTU K MUHHUMYMY) BO3MOK-
HOCTb IICH-II0JIEBOT0 BO3ACHCTBHUS OJHOM 0COOM Ha JAPYIYK, KaKk OJJHOTO U TOTO
€ BHUJIA, TaK U Pa3HBIX.

B pesynbrare Takoro BO3JE€MCTBHUSI, MOKET IPOU30MTH HapylleHue 0ajlaHca H
CHM3HMTBCH KHU3HECIMOCOOHOCTH, OMOJIOTHYECKAs] AKTHBHOCTH BHJIA, YTO MOKET
NPUBECTH K €ro BHIMMPAHHMIO, KAK 3TO U NMPOM30LLIO0 ¢ 04eHb MHOTMMH BHIAMU
B X0/I¢ IBOJIIOIIUM KM3HH HA 3emuie.

OBOJIIOLIMOHHOE Pa3BUTUE BUAOB IMPOSIBISIETCS B TMOKOM pearupoBaHuM (IpH-
CIOCOOJIEHNHM) Ha U3MEHEHUsl BHEIIHEW Cpe/bl CYIIECTBOBAaHUS MOCPEICTBOM IpH-
CIoCcOOJIeHHS K 3TOM cpejie, KOTOPOE 3aKPEIUISIETCS B TeHaX U MepeaaéTcs HOBBIM TO-
KOJIEHUSIM B KQU€CTBE OTIPABHOM TOYKHU JUIsl TajbHEHIIIEro pa3BUTHS BUA.

OBOJIIOLIMOHHBIE U3MEHEHHSI NPHUBOJIAT K TAPMOHUYHOMY HM3MEHEHUI0 BHYT-
peHHero Mupa ocodeil kaxaoro suaa. [lpu 3ToM u3MeHsieTcst CTpyKTypa, QyHKIHH
KJIETOK OpPraHU3MOB, B TOM YKCJI€ U HEUPOHOB, YTO U CO3JAET YCIOBUS JUISl DBOJIIO-
LIMOHHOTO pa3BUTHsI (KOHEYHO K€, B CIy4yae MO3UTUBHBIX MyTaluui U u3MeHenuit). 1
KQKJIbI BHJI, COXPAaHUBIIMIICS B XOJi€ HBOJIIOIIMH, BHIPA0OTA 3aIUTHBIE MEXaHU3-
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MBI, 3alIIUTHBIE ICH-TOJeBbIe 000I0YKH, CO3/al0IME MAKCUMAJIBHO OJIaronpusT-
HBIE YCJIOBUS JJI 3BOJTIOUMOHHOTO Pa3BUTHA KaXI0M 0COOM TaHHOIO BHUJIA.

B kakux ke cirydasx MOTYT NPOSBIISTHCA SBJICHUS HAAOPraHU3Ma y TaKuX BU-
JI0B, KOTJla MHIMBUIyaJIbHbIE 3aIUTHBIE 00OJIOUKU Pacla atoTcs, U BOZHUKAET eIH-
Has ICU-CHCTEMA HAJOPraHu3Ma?

1) [pwm yrpose rubenu NOMYJISIAN BHIA B PE3yJbTaTe CTUXUIHBIX MPHUPOTHBIX
ABJICHHUH (3acyxa, 3eMJIETPSICEHHE, HABOJHEHUE U T.1I.).

2) IIpu HapyIIEeHNU 3KOJOTHYSCKOTO PABHOBECHS MEX]Ty BUJIOM U CPEJIOi.

3) [Ipu HEOOXOAMMOCTH TTEPEMEIICHHUS MTOMYJIAINN BUIa Ha 3HAYUTEIbHBIC Pac-
CTOSTHUSI.

PaccMoTpuM npuMepsl, TOATBEPKAAIOIIME 3TU NPEINONIOKEHUA. Y KPOJIUKOB,
IIPY BO3HUKHOBEHHUH JHMCHPONOPLUUNA MEXIY YUCIECHHOCTBIO MOIMYJIALNN U OKpYyXKa-
IOLLEN Cpesloi, HaOMIoJaNNCh UHTEPECHBIE siBJIeHUs. Kaxkas nomynsiuus uMeeT Tep-
PUTOPHIO, HA KOTOPOH OHA KMBET — CBOM apean oOuTaHus Iuiomaneio S. Ha aroit
TEPPUTOPUHN O€3 HapyLIEHUsI 3KOJIOTMYECKOTO PaBHOBECHS CpeIbl OOMTAHUS MOMKET
MPOXKUTH OMPEACIEHHOE KOIMYECTBO ocolOeit manHoro Buia (N). M gannas (ontu-
MaJibHas) YUCJIEHHOCTb MOIMYJISLUN MOCTOSHHO MOJIEPKUBACTCSI BHYTPEHHUMH Me-
XaHU3MaMM caMO# monyJisinuu. YTo ke 3To 3a Mexanu3Mbl? Kakne IBMKyIIUE CHIIBI
YAEPKUBAIOT ONPENEIEHHBIA YPOBEHD YUCIEHHOCTH MOIMYJIsAInAn? !

Konebanus poxaaeMocTH U BO3ACHCTBUE BHEIIHUX (PAKTOPOB MPUBOJAT K KO-
JICOAHMI0 YMCJIEHHOCTH nomyJsauuu. [Ipu HeOnaronpHusaTHBIX BHEHIIHUX (DaKTOpax
YHMCJICHHOCTH NMOMYJSAMN YMEHbIIAETCH M CTAHOBUTCH MEHbIe ONTHMAJIbHOM
(N°). Ilpu 3TOM B MOMYJIALMN TOBBIIIACTCA POXKIAEMOCTh U Yepe3 HEKOTOPOES BpeMs
YHCIIEHHOCTD MOIYJISIIMYA BHOBb BO3BPAIIACTCSl K ONTHMabHOM (cM. Pue.39).
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Koraa ke 4MCIIEHHOCTh CTAHOBHUTCS 0osible onTUMaNbHOM (N¥), BO3HHKAIOT
ITPOLIECCH] BHYTPH MOITYJISLHUH, TPUBOASIIME K MOBBIIIEHHUI) CMEPTHOCTH U CHHKe-
HHMIO POKIAEMOCTH, U YEPE3 HEKOTOPOE BPEMS YUCIEHHOCTh BHOBb BO3BPAILAETCS K
ontumainbHoOl (cM. Puc.40).
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Puc. 40

Urto ke 3TO 32 TAMHCTBEHHBI MEXaHU3M JIEUCTBYET BHYTPU KaXKIOU TOTMYJIs-
uun?! VI KTo Win 4TO 3amycKaer ero B Aeictue?!..

Kponuku nurarorcss TpaBoH, MOTPEONSAIOT, TaK HA3bIBAEMYIO, PACTUTEIbHYIO
Omomaccy, KoTtopas pacTeT Ha 3aHMMaeMou momyssnuen Tuiomanu. KojanuyecTBo
ITOH OMoMAacchl OmpeaesieTcsi MOTrOAHbIMM YCJIOBUSIMH, COJIHEYHON AKTHBHO-
CThI0, HAJIUYMEM BOAbIL. J[pyrumu cioBamu, JaHHas IJIOMIAb MOBEPXHOCTH IJia-
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HeTbI MOKeT MPON3BECTH TOJIbKO JHIIb ONpeaeTéHHOe KOJIUYECTBO PACTHTEIb-
HOW OMomMacchl B eIMHMIY BpeMeHH. KaXkplil KposInK, roeasi TpaBy, yMeHbIAeT
KOJIMYECTBO MPOU3pacTarolieil OMoMacchl.

JIns HOpPMaJIbHOW KM3HHU KPOJMK JOJDKEH CHECTh ONPEAEIEHHOE KOJIMYECTBO
pactuTenbHOU 6uomacchl M(N). Bes momyssiiust B 1iesioM, motpedisier m(n)xn KoJu-
YeCTBO Mpou3pacTaronieii Omomaccel. KoHEWHO, €ciii YHCICHHOCTh MOMYJISIIAN
OUYEHb OOJbIIAs, TOIZA MOKET OBITh YHUYTOXKE€HA BCA IMPOU3pACTAIONIAs HA 3TOU
IUIOIIA AU pacTuTenbHas Ouomacca. IloBepxHOCTh 3emMiiM Ha JaHHOM TEpPPUTOPUHN
IPEBPATUTCS B MyCTHIHIO, YTO B CKOPOM BPEMEHU MPUBEIET U K THOEIN CaMUX KpO-
JIMKOB, ChEBIINX PACTUTEIHHYIO OHOMaccy.

JIi1st TOTO, 9TOOBI IKOJIOTHYECKAsi CUCTEMa MOTJIa CYIIECTBOBATh JIOJITOE BpPEMs,
HEOOXOJIMMO BBIMOJIHEHUE CIIEAYIOUIETO YCIOBUS: pacTUTelbHass OmoMacca, BOC-
NPOU3BOANMMAS B €IUHHUIY BPpeMEeHHM HA JAHHOUW NJIOIIAM, [0JIKHA OBITH 00JIb-
e UM PABHON KOJMYECTBY PACTUTEJbHON 0MOMACCHI, MOTPEOJIAEMOM KUBOT-
HbIMH OPTraHU3MAaMH, B YACTHOCTH — KPOJUKAMH, )KUBYIIMMH HA 3TOM IJIOLIA-
JM.

MOXHO MPEANoOI0KUTh, YTO IMPH YUCIACHHOCTH N- 9acTh BOCIPOH3BOAUMOI
pacTUTENIbHOM OMoMacchl OCTa&Tcss M30BITOYHON MpH KpyroodopoTte. DTo OGaromnpu-
ATHOE YCJIOBHUE CTUMYJIHUPYET IMOBBIIMIEHUE POKIAEMOCTH YEPE3 U3MEHEHUE IEJIOrO
psana GU3HOJIOTHYECKUX MapaMeTpoB, U ATOT (DAKT corjacyercsl ¢ JIOTUKOW U 37pa-
BBIM CMBICJIOM.

Ho, Tot (akt, 4ro nmpu nepeHaceIEHHOCTH apeajia BKIOYAeTCs MEXaHU3M CHU-
YKEHUSI POXKJTAEMOCTH M TOBBIIIACTCA CMEPTHOCTH (B TO BpeMs, KaK pacTUTEIIbHas
Omomacca MOXeT, B TCUCHHE HEKOTOPOTO BPEMEHH (JI0 HECKOIBKUX JIET), 00CCIICUHTh
KU3HBb TOMYJISIITAN ¢ YMCIIEHHOCThI0 N+ 1 BBICOKMM YPOBHEM POXKIAEMOCTH), C JIO-
TUKOM Ha MEPBBIM B3I HE COTIacyeTcsl.

TpynHO IpeAnona0KuTh, YTO KPOJUK 3ayMAETCsl O TOM, YTO Ha CIEAYIOIINMI TO/1
€My Heuero OyJeT eCTh M M3-3a 3TOT0 CHU3UT CBOM pallMOH WX MOJyMaeT O Peryiu-
POBAHUU YHCIIEHHOCTU CBOEW CEMBH... UTO K€, B TAKOM Clly4ae, Mpoucxoaur?!

Yro u kakuM 00pa3oM YIPaBISIET W PEryJIUPYET YHUCICHHOCTh MOMYJIALIUU
KPOJIMKOB W JAPYTMX BUOB JKMBBIX OpraHuW3MOB Ha JaHHoW miomiaau? [lompoGyem
MPOaHAIU3UPOBATH ATO SBJICHUE U IOOUTHCS TOHUMAHUSI OYEPETHON 3arajKu MpUpo-
IbL...

Kaxnas ocoOb uzimydaeT BOKpyr cebsi mcu-moje . [lcu-mons, u3mydaeMblie
0COOSIMU TIOTTYJISIIMY, B3aUMOJIEHCTBYIOT JIPYT C JPYTOM M BJIMSIOT Ha MPOIECCHI,
MPOUCXOSIINE B OpraHu3Me Kax10il ocoou. Ilpeanonoxkum, 4To CyliecTByeT ONTH-
MaJIbHasi HaMpPsHKEHHOCTH (IUIOTHOCTH) COBOKYITHOTO TICH-TIONS MOMYJISIIIUU, TIPU KO-
TOpOfI CymeCTBOBaHNC K&)I(I[Oﬁ OCO6I/I OIITUMAJIBHOC, 1 COXPAHACTCA SKOJIOTHUYICCKOC
paBHOBECHE.

W= [[k(N;S) ® ds dN (1)

ns
I'ne:
W — COBOKyHHOC IICU-IIOJIC HOHyJ'ISILII/II/I.
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S — oAk apeana OOUTAHUS MOMYIISIIHN.

® — TICU-TIOJE, U3ITy9aeMoe OJJHOI 0COOBIO.

K(N,S) — xoaddunmeHT B3auMOACHCTBUS MEKAY TICH-TIONSIMU O0COOCH BHYTpH
MO JISIIUH.

[Momymsiusi, ¢ YUCICHHOCTHIO OOJIBIIIE ONTUMATIBHOM, CO3MaéT COBOKYITHOE TICH-
noJjie OOJbINEH TIOTHOCTH, a MEHbBIIAS YUCICHHOCTh MOIYJSAIUU JaéT MEHBIIYIO
TUIOTHOCTh COBOKYITHOTO TICH-TIONIS. B OIHOM ciydae BO3HMKAeT M30BITOYHAS ILIOT-
HOCTh COBOKYITHOT'O TICH-TIOJISI, @ B IPDYTOM — HEJOCTaTOYHAs.

AW® = [[k(N;S)odsdN - [[k(N;S)mdsdN ~ (2)

N+ S NS
AWO = [[k(N;S)odsdN - [[k(N;S)odsdN  (3)
NS N- S

N36bITouHas mnoTHocTs Tcu-nons AW®™ neifcTyer yruerarome Ha (GHU3HONIO-
TMYECKUE TPOIIECCHl OpraHM3Ma OCOOHM: BO3HHMKAIOT TOPMOHAJIbHBIE HAPYIICHHS,
OJIOKUpYETCsl aKTUBHOCTh PabOThl runodusa, TUMyCa, YTO MPUBOJUT K CHUKEHHUIO
POXKIAEMOCTH U TIPOJIOTKUTEIILHOCTH KU3HH.

Henocratounas AW mioTHOCTh IICHM-NONS CTHMyJIUpYIOIIE AeHCTBYeT Ha
MIPOLIECCHI, TPOTEKAIOLIME B OPraHu3Me 0COOH, YTO MPUBOJUT K MOBBIILIEHUIO POK/Ia-
€MOCTH U T.J.

HiMeHHO COBOKYMHAsl IJIOTHOCTDH ICH-TIOJISI OMYyJasiuu W, KoTopoe co3a-
éTcst BceMH 0COOSIMHM MONMYJISIIAA M SIBJISIETCS] TeM YIPABJISIIONIAM MEeXaHU3MOM,
KOTOPBIi o0ecrieunBaeT 0AJaHC MEXKIY YMCIEHHOCTHIO BHIA M 3KOJOTHYECKOH
CUCTEMOH.

OueHb BaKHOE 3HAYEHHE MMeET KO(D(DUIMEHT B3aUMOICHCTBYSA, XapaKTepPH3y-
IOIIMI CTENCHb B3aUMOJCHCTBUSA MKy IMcu-nosiMu BHyTpu momyisaiuu K(N;S).
DTOT KOAPPHUIMEHT 3aBUCUT OT KOJMYECTBA 0CO0eil MOmyJIsiiuy ¥ OT TEPPUTOPUHI
apeaJia, 3aHUMAaeMOii momyJisinueii. 3HaueHKe 3TOro mapamerpa Jis OOJBIIMHCTBA
BHUJIOB JIEKUT B IIPEICIIax:

0<k(N;S)<1

XOTs CyIIECTBYET BO3MOKHOCTh OTPHUIIATEIbHBIX 3HAUCHHI 3TOTO TTapamerpa, a
TaKXe Cydau, KOTJla OH MOXKET ObITh OOJIbIIE €AUHUIIBI.

PaccMoTpuM npupoiHbIE SIBIEHHS, KOTOPBIE BIUSIOT Ha KO3 (DUIIMEHT B3auMO-
JNEUCTBUSA, B PE3YyJIbTATE YETO 3HAYCHHUS dTOTO NapaMeTpa U3MEHSIOTCS U CTAHOBSTCS
PaBHBIMU WM OOJIbIIE €TUHULIBL.

Bo BpeMsi cUIBHBIX 3aCyX, KOTJa IEJIOMY PSy TOIMYJISIIIUN pa3HbIX BUIOB KH-
BOTHBIX TPO3UT THOENb, MOKHO HaOIIOJaTh MHTEPECHBIE SIBJICHUS: BCE 0COOM TOIMY-
TSR COOUPAIOTCSI BMECTE, — HMX YHCICHHOCTh TIOPOM IOCTUTAET MHOTHX MUJUIHO-
HOB, a MHOT/Ia ¥ MUJUTHAPJIOB (CapaHy4a, TePMHUTHI U T.]1I.), — M ITH CKOIUJICHUS HA4YH-
HAaIOT BECTH ce0sl OU€Hb UHTEPECHO...

Bo3pMEM B KauecTBe MmpuMepa SIBJICHHWE HaJopraHu3Ma y Kpblc M Mbimen. Co-
CTOSIHME HaJIOpraHrM3Ma y HUX BO3HHMKAET Mpu Kod(duieHTe B3auMoieCTBUS paB-
HoMm emunuie [K(N,S)=1]. UuauBuayanpHOE MOJIe OCOOM MPH ITOM HCYE3aeT, HO
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dbopmupyetcst odiiee rncu-mnosie nonyasuud. OTpoMHBIE MOTYMINA KPbIC U MBIIIEH
NepeMEeIIaoTCs, IPeo10JieBas Bce Mperpajpl, Tyaa, IJie HEeT 3aCyXU U IIe MOMyJIsus
MOXET COXPAHUTHCS. B 3TOM SIBIICHMH HHTEPECHO CIIETYIOLIEE:

a) BcTpeuas Ha MyTU ABWKEHUS Operpajnl (pydbH, peKd, OBparu U T.II.), ThICA-
9H, a TOPOM M COTHU THICSY OCOOCH 3amoHSIOT CBOMMHU TEJIaMH 3TH TPETrpajbl v
TUOHYT, YTOOBI OCTAJIbHbIE MUJUIMOHBI UX COOpPAaThEB MO TAKOMY MOCTY U3 TeJ MPO-
JIOJIKAJH IBU’KEHUE BIIEPE.

WNuTepecHo TO, 4TO, B COCTOSIHUM HaJOpPTaHM3Ma y OIpeAes€HHOW 0coOu co-
BEPIICHHO OTCYTCTBYET MHCTHUHKT caMocoxpaHeHusl. Kaxaas ocoOb CTAaHOBHUTCS Kak
OBl KJIETKOW OTPOMHOTO OpraHW3Ma, JIJIsi KOTOPOTO MOTEPS THICAY, a TIOPOH M COTEH
TBICSIY TAKUX «KJIETOK» HE3aMETHA U CIYKUT U1l COXPAHEHHS BCETO HAJIOPraHU3Ma,
IIOITYJISILIUU B LIEJIOM.

6) MNEPCMCIICHUC HAAOPTAaHNU3MaA, IIOITYJLIIUU ITPOUCXOOUT HAa JCCATKH, a4 HHOT'Ia
N COTHH KHJIOMCTPOB Ha TCPPUTOPHUHU, KOTOPBIC HC OXBAUCHLI 3acyx0ﬁ, WK JpyruMu
CTUXUHUHBIMHU 6G,I[CTBI/I}IMI/I. I[BI/I}KCHI/IC ATOM MAacChl KUBBIX OpraHu3mMoOB IIPOUCXOOUT
B HYKHOM HaIIpaBJICHHUH, XOTA B OTACIIBHOCTU B3sTasd 0Cco0b HE yaalsiacb JO 3TOr0O
MOMCHTA 3a NPEACIIbl CBOCTO JKU3HCHHOI'O IIPOCTPAaHCTBA.

OTkyna ckormieHue ocoOel 3HaeT, KyJaa HY>XHO JIBUTAThCsl, KAK OPUEHTHUPO-
BaThCsl HA MECTHOCTH, TJI€ PaHbIlle HU OJHA U3 ITUX 0coOel He Oblia?

[TonpiTaemMcsi OOBSICHUTH ATO sIBJICHUE. Pe3koe MOBBINIEHHWE TeMIepaTypbl BO3-
IyXa, OTCYTCTBUE BJarv, YMEHBIICHUE KOJMYECTBA MUIIM B TEUECHHE HECKOJBKUX
JTHEHN uepe3 pelenTopbl BO3JEHCTBYET Ha KOPY TOJOBHOTO MO3ra OCOOM U BIUSIET HA
pasHble ero (PyHKIMU, B TOM YUCJIE U HAa CO3/1aBAEMOE 3alUTHOE IMCU-TI0JIE (), KOTO-
poe oOecreurBaeT COXpaHeHUe €€ HHAUBUIYaTbHOCTH.

HebGnaronpusiTHbie MPUPOIHBIE YCIOBUS MPUBOJAT K BOSHUKHOBEHHUIO OINACHO-
CTH THOEH, KaK 3TOM 0CcoOM, TaK U BCEH IMOIYJISAIUNA 3TOro apeayia. Mo3r oJiHOH 0co-
O HE B COCTOSIHUU CIIPABUTHCA C OTON CIIOKHOU CUTYallMe B CHUJTy €ro OrpaHUYeH-
HBIX BO3MOXKHOCTEW. [103TOMY, py BOZHMKHOBEHUN HETaTUBHBIX MPUPOHBIX SIBIIE-
HU, 0 KOTOPBIX TOBOPUJIOCH BBILIE, TPOUCXOAUT M3MEHEHHE COCTOSTHUS KOPBI Io-
JIOBHOTO MO03ra — TOPMOKE€HUE 30HbI KOPbI, CO3JaI0IIell U KOHTPOJIUPYOLIel
3alMTHOE NCU-TI0JIe 0CO0H.

[Tpu 5TOM 3alMTHOE TMICU-TI0JIE OCOOU Hcue3aeT, KOADPUIIMEHT B3aUMOICUCTBUS
CTAHOBUTCSI PaBHBIM E€JIMHUIIC U HEPBHAsI CUCTEMa OCOOM BKJIIOUAETCS Ha IMpaBax
a7eMeHTa B (yHKIIMOHUPOBAHUE KOJIOCCATLHON HEPBHOW CUCTEMbI HaIOpraHU3Ma.

VY OOnBIIMHCTBA BUIOB SIBJICHHE HAJOpraHW3Ma IMPOSBISETCS JIUIIb B IKCTpE-
MaJIbHBIX yCI0BUAX. [IpU BOCCTaHOBIEHUM HOPMAaJIBHBIX YCIOBUM COCTOSTHHUE HEPB-
HBIX CUCTEM 0CO0€i MOMmyJISIIUK BO3BpAIIAeTCS K OOBIYHOMY, U SIBIICHHE COCTOSTHUS
HaJIOpraHu3Ma mnpekpamiaercs (KodQpQGUIIMEHT B3aUMOICUCTBUS CTAHOBUTCS MEHBIIIE
equuuibl). CoCTOSIHUE HAJIOpraHu3Ma JJjisi 3TUX BUJIOB SIBJISIETCS ABOJIOIMOHHBIM
MPUOOpPETEHUEM, TTO3BOJIUBIIIMM UM BBIKUTH U MPUCIOCOOUTHCS K U3MEHSIOIIMMCS
MPUPOIHBIM YCIIOBHUSIM.

B cocrosiuuu Hagopranusma cyrnepno3uiys (CyMmmapHas INIOTHOCTh) TICH-TIOJNEH
oco0elt MomyJIAIiK 03BOISET 00beTMHEHHON HEPBHOM CUCTEME peraTh KaueCTBEeH-
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HO HOBBIE 33/1aUM, TaKUe, KaKk OPUEHTHUPOBAHUE B MPOCTPAHCTBE MPHU NEPEMEIICHUU
NOMYJISIMU Ha OOJIbIINE pAacCTOSHUA U sl IpyruX. [Ipu 3ToM, B COCTOSSHUU HAIOP-
raHu3Ma MPOMCXOJUT aKTUBHOE pa3pylIeHHE OPraHU3MOB 0COOEH, €ro Co3JaloluX,
HO €CJIM 3TO COCTOSIHME HEIMPOJIOJKUTEIBLHOE, TO MOCIE BOCCTAHOBIEHUS HOPMAab-
HOT'O 3aIIUTHOTO TCHU-TIOJNS Y KaKI0M 0COOHU, MPOUCXOAUT MOCTEIIEHHOE BO3Bpallie-
HUE OpraHu3Ma K HOpME.

SBneHne HalOpPraHu3Ma y ILEJIOro psija BUJOB BOZHUKAET MEPUOANUECCKU, Yallle
BCEro 3TO OBIBAET CBSI3aHO C TOJIMYHBIM IIUKIIOM M3MEHEHUS KIMMATHYECKUX YCJIO-
Buid. [IpruMepoM TOMYy MOTYT CIIYHUThb MEpEeMEIICHNS Ha OOJBIITNE PACCTOSHUS Tepe-
n€THIX nTUl. Kak mokasanu ucciaenoBaHusi OPHUTOJIOTOB, B IIECTH CIydyasx U3 Jie-
CSITH, BO TJIaBEe CTaW MEPENETHBIX MTHUIl HAXOAWIUCH MOJIOJbIE MTHUIIbI, BIIEPBBIE CO-
BEpILABIIKE MEPENET K MECTY 3MMOBKH UM, €CTECTBEHHO, HE 3HAIOIINE MapIIpyTa.

YTo MHTEpPECHO: OJIHA NTHIIA, 1a)KE ONBITHASL, HE OTIPABISAETCS B MOJIET K MECTY
3UMOBKH B OJIMHOYKY (Tak *e, Kak ¥ HeOobIue rpynmsl ocodeit). [lopoit onu ru6-
HYT OT T0J0J1a, 3aMEP3at0T, HO HUYTO HE MOXKET UX 3aCTABUThH JIETETh K MECTaM 3H-
MOBOK. OmsTh k€, B 4€M TyT cekpeT? B 4éM npruymMHa Takoro CTPaHHOIO MOBEICHUS
nrui?!.

B mnporecce 3Bomronuu OTHULIBI BbIpaboTaiu y cels CIOCOOHOCTh CO3JaHUs
Hajgopranu3ma. [IposiBisieTcss 3T0 cocTosiHMe K nepuoay nepenéra. OCHOBOM 3TOTO
MPOSIBJICHUS CIY>KUT BHYTPEHHHUM OMOJIOTMYECKUM TOJWYHBIN LUK, CTUMYIUPYIO-
niee JeCTBUE Ha MPOSIBICHUE KOTOPOTO OKa3bIBAIOT BIMWSHUE IEpenaj TeMIeparyp
(moxoJyiogaHue), yMEHbUIEHUE NPOAOJLKUTENBHOCTU JHS, COKpAIEHUE KOJIMYECTBA U
KadecTBa NUUIM. BivsgHre NpUpoaHBIX YCIOBUI NPUBOAUT K BAPbUPOBAHUIO B HEKO-
TOPBIX MpEeIax Havajia Mnepenera.

B BeceHHe-neTHHI TIEpHOJ, KOT/Aa MPUPOJIHBIE YCIOBUS OJATONPHUATHBI IS
AKU3HU NTUL (KOTJa OHU BBICMKUBAIOT SIMIIA, BBIKAPMIIMBAKOT CBOMX NTEHIIOB), MO3T
KaKJ0i 0coOM co3Ha€T 3alMTHOE IMCH-TIONE, KOTOPOE O0ECHeYrBAET MAKCUMAIBHO
ONarompusATHBIC YCIOBHS ISl QYHKIIMOHUPOBAHHS OpraHu3Ma B 1esioM (cM. Puc.41).
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Puc. 41

['omuuHbI OMOJIOTUYECKUI ITUKIT TJIOTHOCTH 3alIUTHOTO TCU-TIONISI OCOOHU TIpH-
BOJIUT K TOMY, YTO K OCEHHU Yy NEPENETHBIX NTULl MHAWBUIYATbHOE 3aLIUTHOE MCH-
M0JIE CTAHOBHUTCSI OYE€HBb CIA0BIM, MPAKTUYECKH MCUE3ACT, YTO SIBISIETCS HEOOXOIH-
MBIM YCJIOBHUEM JJI1 BOSHUKHOBEHHUS COCTOSHUS HajopranusMa (cMm. Puc.42).
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To, yTto mpupoaHbie (HAKTOPHI SABJISIOTCS JIMIIL 3aMyCKAIOIUM MEXaHU3MOM
OMOJIOTUYECKOTO BHYTPEHHETO TOJUYHOTO IHKJIA, MOATBEPIKIACTCS TEM, YTO PE3KHE
BPEMEHHBIE TOXOJIOJAHUS U 3aMOPO3KH HE 3aCTABJISIOT NTULl OTHPABISATHCS K MECTaM
3UMOBOK, XOTSI 4aCTh U3 HUX U THOHET.

Takum 00pa3oM, U3MEHEHHE OMOXMMHUYECKHX MPOLIECCOB B KIETKAX OpraHu3Ma
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(0coOeHHO B HEPBHBIX KJIETKaX MO3ra) MPUBOJIUT K U3MEHEHUIO CTPYKTYpPhI U3JIyda-
€MbIX HEMpOHAMH TOJIEN U B IIEJIOM K U3MEHEHHIO BCETO MCHU-0JIA opranu3Ma. llcu-
MoJie U3 3aMKHYTOH CTPYKTYpHI ITpeoOpa3yeTcs B OTKPHITYIO, T.€. KOdhdUIIEHT B3a-
MMOJICICTBUSL CTPEMUTCS K €IMHULIE.

Kaxnprii Bug nTUIT IMEET MUHHMAJIBHOE YUCIIO 0CO0e, KOTOpOoe HeOOXOAMMO
U1 BO3ZHUKHOBCHMS SBJICHHS HAJOpPraHW3Ma y JTOM mnomyjanuu. B coctosiHun
HaJopraHu3Ma ctas nTull (oOImas HepBHAsI CHUCTEMAa) MOXKET OPHUEHTHUPOBATHCS IIO
3BE3/1aM, IO COJIHILY, PACCUUTBHIBATH TPACKTOPHIO MOJETA, ONTUMAIBHYIO CKOPOCTh
nepenéra OT OJHOro Mecta K Apyromy. IIpu 3ToM, B COCTOSIHMM HaJOpraHu3Ma 00-
mas mncu-cucremMa (HEepBHAs CHUCTEMAa) MOXKET YUYHMTBIBATh LIENbIA psAll ClIydalHBIX
(akTOpOoB — CUJIy M HaIlpaBJIeHHE BETpa, U3MEHEHHE CKOPOCTH MOJIETa OT aTMO-
chepHbIX yCIIoBUH U T.1. (cM. Puc.43).
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Puc. 43

OtnenbHast 0cOOb BCEX ATHX CIOXKHBIX JIEUCTBUM BBIMOJHUTH HE MOXKET, Kak
MO>KHO MOHSTh U3 MPUBEIEHHBIX BhILIE TpUMepoB. HepBHas cuctema 0codu Kaxaoro
BH/JIa MO3BOJISIET pellaTh 3a/1ayu, CBSI3aHHbIE C 00eCTeueHneM HOPMaIbHOW JKU3HEe-
ATENILHOCTU M (YHKUMOHUPOBaHUS opraHu3ma. llpu sTom cTeneHb pa3BUTUS 3TOM
WHJUBUTyaJIbHOW HEPBHOM KJIETKU 3aBUCUT OT CJIIOXKHOCTH YCIOBUN Cpeabl OOUTaHUS
JAHHOTO BUJA.

HNmMenHo B Mponecce 3BOJIIOIMMOHHOIO PA3BUTHA MHOTHUC BHUIbI an/Io6peTaJm
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BO3MOXHOCTDb CO31aBaTh O6’b€I[I/IHéHHBIC HEPBHBIC CUCTEMBI I'PYIIIT NI HOHy.H}IIII/Iﬁ B
OCJI0M (COCTOSIHI/IG HaI[OpFaHI/BMa), Korga IIGI\/'ICTBI/ISI H BO3MOXKHOCTH HepBHOﬁ CH-
CTCMbI O,HHOfI 0co0OHU HE MO3BOJISIOT Pa3pCInTh BOSHUKIIUC JKU3HCHHO BAa’KHBIC CUTY-
aluu...

DBOJIIOIMOHHOE PA3BUTHE MPUBEIO K MOSBJICHUIO BUIOB, Y KOTOPBIX Kaxjas
0CO0b UMEET CTPYKTYPY HEPBHOM CUCTEMBI, MO3BOJIAIONIYIO pPELIaTh CIOXHBIE 3a/a-
yn. Takas CTpyKTypa MpEICTaBIIICT COOOW CHUCTEMY B3aMMOJICHCTBYIOIIUX MEKIY
co00l MIIITTUAP/IOB HEHPOHOB, CKOHIIEHTPUPOBAHHBIX Y OJHOW 0coOu. B3anmocBs3b
MEXy HEHpOHAMH, BXOISAIIMMHU B 3Ty CUCTEMY, MaKCHMalbHA U CTPEMUTCS K €Iu-
Hule. B To ke Bpems BCs cuCTeMa MakKCHUMAalbHO M30JMPOBaHA OT BIUSHHUS JAPYTUX
NCU-CUCTEM (KOI(PPUIIMEHT B3aUMOJICUCTBUS MEXKAY TAaKUMHU CUCTEMAMH CTPEMUTCS
K HYJIIO).

DT0 MPOUCXOIUT B pe3yJbTaTe CO3/IaHUs CAMOM IMCU-CUCTEMOW OCOOH 3alUTHO-
ro (M30JUPYIOIIEro) mojia. B cilydae TakuxX CIOXHBIX TMCHU-CUCTEM MaKCUMallbHas
M30JIALMS HEOOX0AuMa JIJIsi BO3MOYKHOCTH MPUOOPETEHUSI U 3aKPETUICHUST UHAUBUTY-
aJIbHOTO OTIBITA, C TIEpeIaveii ero NocaeayoumMM nokoiaeHusM. [lepegada ocyiecTs-
JSI€TCSI MOCPEACTBOM HM3MEHEHHUSI T€HEeTHYECKOro KOIa W HemoCpeICTBeHHBIM
o0y4yeHueM.

Hanuuue y ogHOM 0cOOM CIOKHOM TMCH-CUCTEMBI, COCTOSIIIEH U3 MUJIIHAP/IOB
B3aUMO/JICUCTBYIOIIUX MEXKIYy COOOW HEUPOHOB NAET BO3MOXKHOCTHb Pa3rPaHUYUTh
¢byHKIMH, oOecrieunBarolue OHOJOTMYECKHE IMPOLECChl OpPraHu3Ma, CBA3aHHBIE C
HUMHM TIOBEJICHUECKUE PEAKIUU U (PYHKIMU MO HAKOIUICHUIO MHPOPMALIUK O BHEIII-
HEeH cpesie, B KOTOPOM CYIIECTBYET JJaHHast 0COOb.

Ha omnpenenénnom sTame HakoruieHWs WHGOpPMAIMU U PAa3BUTUSA TaKUX IICH-
CUCTEM, BO3HHMKAET CIOCOOHOCTh aHaju3a 3TOW MHQOpMALUHU, U MOSBISIETCS OCO-
3HAHHOE JICMCTBUE U PEAKLUU HA IIPOLIECCHI, IPOUCXOASAIINE B OKPYKAIOLIEH cpele.
[Ipu 3TOM, OrPOMHOE YMCIIO HEHPOHOB CIELMAIU3UPYETCS Ha MpeoOpa3oBaHUU OJ-
HUX (OpM Marepuu B JApPYyrue, Ha CO3JAAHUM TOJIOTPAaMM U CHUHTE3€, U Pa3BUTHUU
3(UPHOro, acTpaJbHOTO U MEHTAJIBHBIX Tell ocoOu. CUHTE3 M Pa3BUTHUE ITUX Tel
BO3MO>KHBI JIMIIb IIPU ONPeJeJ¢éHHOM YPOBHE 3BOJIOLMOHHOIO PAa3BUTHA Helpo-
HOB MO3ra.

DTOT Ipolecc BO3HUKAST IIPU HAIMYUHU HEOOXO0IMMOro 00bEMa 1 KauyecTBa UH-
dhopmarum, KoTopasi MoCTYIaeT B MO3T Yepe3 3pUTEIIbHBIC, CIIYXOBBIC, OCSA3aTCIbHBIC
1 OOOHATENIbHBIC KaHAJIBI B BUJIE PA3TMYHBIX HEPBHBIX CUTHAJIOB. DTH CHTHAJIBI IIPO-
W3BOASAT W3MCHECHME KA4YECTBEHHOI'O COCTOSHUSA BHEIIHEW W BHYTPEHHEW Cpel
HEUPOHOB, IPUHUMAFOIITUX 3Ty HH(POPMAITHUIO.

Nudopmarus, HakorieHHass B HEWpPOHAX B BUJIE CTYCTKOB Pa3IMYHBIX (PopM
MATEPUU, IPUBOJUT K KAYeCTBEHHOMY M KOJUYECTBEHHOMY M3MEHEHHI0 OPraHu-
YeCKUX U HEOPraHUYeCKUX MOJIEKYJI, HOHOB, BHYTPU HeHpPoHOB. Bcé 310 BMecTe
NPUBOAUT K M3MEHEHUI0 BeJUYMHbI UCKPUBJIEHU MHUKPOKOCMOca KJeTku. U,
KOI/JIa 9TO MCKPHMBJIEHHE A0CTHIaeT BeJIMYHMHBI AL, IPOUCXOAUT PACKPHITHE B
30He [eliCTBUS 3TOr0 MCKPHUBJIEHHS KAaYeCTBEHHOro Oapbepa mexay ¢usnue-
CKHM H aCcTPaJIbHbIM YpPOBHAMHU. [Ipy 3TOM BO3HHMKAIOT yCIOBUA ISl NIEPETEKAHUS
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dbopm MaTepuH Ha acTpaJibHbI YPOBEHb, U HAUMHAETCS HapabOTKa acTPaJIbLHOIO Te-
Jia HeipoHOB (cM. ['naBy 2).

Ecnu roBoputh 0 "enmoBeke, MO3r peOEHKA TODKEH BIIUTATH B ceOsi ompenencH-
HBI 00BEM MH(pOpMAIINH, KEJaTeNbHO JIy4dllero kadecta. Yaiie BCero 3Ta HECH-
CTeMaTU3UpOBaHHAsA WHGOpMAIUs, HEOOX0auMasl JJIT BCECTOPOHHETO Pa3BUTHS pe-
0EHKa, JOJKHA BIIUTATHCS MO3TOM B TEUCHHE OIPEACIEHHOTO BPEMEHH €T0 Pa3BUTHS
(mo 4-6 ner).

Ecnu 1o aToro Bo3pacta Mo3r peOEHKa He MOJydaeT KPUTHIECKOro 00béMa uH-
dbopmai, ToO €ro HEMpPOHBI HE yCIEeBalOT HapaboTaTh d(PpUpHBIE Tenaa A0 HY>KHOTO
Ka4eCTBEHHOTO YPOBHS, NMPH KOTOPOM H3MCHECHHE HCKPUBJICHUS MHKPOKOCMOCA
HEHWpOHA MPUBOAMUT K OTKPBHITHIO KaYECTBEHHOTO Oapbepa MeXay d(PUPHBIM U acT-
panbHBIM YpoBHSIMU. Takoil MO3r Jajiblile He B COCTOSIHUM Pa3BUBATHLCHA, U XOTS
00ecreunBarOTCsl BCe OMOJIOrMYEeCKUE MOTPEOHOCTH OpraHu3Ma, HO OCO3HAHHOCTH B
AeHCTBUAX, PA3YMHOCTH B NMOBEJIEHUH TAKOr0 pe0éHKAa 00HAPYKUTH HEBO3MO:K-
HO.

Takoe cocTosiHMEe BO3HUKAET TOJIBKO B JIBYX CITydasiX:

a) KOraa Mo3r peO0éHKa He MOJIy4aeT U3 OKpY:Kawiied cpeabl uHGOpMaLMU
HEO0XO0IMMOr0 KOJIMYECTBA U KAYeCTBA, HJIH 7K€ Ka4eCTBO 3TOi nHpopManum —
HEI0CTATOYHO /IJISl U3MECHEHHNSI KAYeCTBEHHOM CTPYKTYPbI HEHPOHOB MO3ra.

IIpumepaMu MOTYT CHYKUTh CIydad pEaJbHBIX «Mayriid», KOrJla MaJICHbKHE
JI€TH, B CUJTy T€X WJIM UHBIX 0OCTOSITEIBCTB, OKA3bIBAIUCH CPEAM JUKHUX KMBOTHBIX H
OBbLIN «BOCIUTaHBD» MMHU. Bc€ — moBeneHne U o0pa3 KU3HU TAKUX JICTEH MOJHO-
CTBIO COOTBETCTBOBAJIM MOBAJKaM U 00pa3y >KM3HU WX BOCIUTABIIUX KUBOTHBIX. Ko-
r7a Mo CYaCTIMBON CIIY4aHOCTH TaKHe JIETH BO3BpAIIAIUCH B OOIIECTBO JIOJEH, TO,
K COXKaJICHUIO, OHU U JaJIbIIIE€ MPOAOJIKATU BECTU €05, KaK >KUBOTHbBIC U MpPaKTUUE-
CKHM Y€ HE MOTJIU MPUOOPECTH HABBIKU TOBEJICHHS, COOTBETCTBYIOIINE YEIOBEYE-
CKHM.

0) Korga HOpMaJibHOE pa3BUTHE HEHPOHOB MO3ra pe0EHKAa HEBO3MOXKHO, B
CIJIy TeHeTH4YeCKHX NMpolJieM WIH Ke NMPU HAJIMYMH B Mo3re pedéHka (B CIUH-
HOMO3I0BOM KHUAKOCTH) Pa3HbIX BUAOB HMH(}EKUUH, KOTOPble BbIACJAIT, KaK
NPOAYKT CBOEH KU3HEeAeATeIbHOCTH, 00JIbIINE 103bI TOKCHHOB.

B pesynbTaTte — ciiydau BpOKIEHHON WM TPUOOPETEHHOW YMCTBEHHOM OTCTa-
JIOCTH Pa3HOM CTEMEHU TSKECTH, MPU HATUYUHM KOTOPOU pa3BuUTHE peOEHKa BOOOIIE
HE IPOUCXOIUT, & €CIIH U MPOUCXOAUT, TO OHO TaK OTCTAET OT HOPMBI, YTO, B KOHEY-
HOM CU€Te, TOKE MPUBOAUT K OTCTABAHUIO YMCTBEHHOT'O Pa3BUTHUS.

Ecnu ke MO3r CBOEBpPEMEHHO MOJIY4YUJI HYKHOE KOJUYECTBO M KAayeCTBO HH-
dbopmai, B HEHpOHAX MPOUCXOAUT HEOOXOAMMOE M3MEHEHHE MHUKPOKOCMOCa, W
MCUe3aeT KaueCTBEHHBIN Oaphep MexAy dPUPHBIM U aCTpaIbHBIM YPOBHSIMHU, HAYHU-
HaeTcss (JOPMUPOBAHME U IBOJTIOIHOHHOE PAa3BUTHE ACTPAJbHBIX TeJl HEHPOHOB
MO3ra.

[Ipu 3aBepuIEHUU MOJTHOTO Pa3BUTHUSL ACTPAJBHBIX TEJI HEUPOHOB MPOUCXOJUT
M3MEHEHHE MEPHOCTH MUKPOKOCMOCA HEMPOHOB Ha BenuuuHy A2 (cm. ['maBy 2), u
MCYe3aeT Ka4eCTBEHHBI Oaphep MEXIy acTpaJbHBIMH U MEHTaJIbHBIMH YPOBHSIMU
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HEHPOHOB M0o3ra. BO3HMKAIOT yCIIOBUS Ui (P)OPMHUPOBAHUSI M PA3BUTHUS MEHTAJIb-
HBIX TeJI HEHPOHOB.

C napaboTkoil kKaxaoro Tena (3UPHOTO, aCTPATBHOTO U MEHTAJIBHBIX), CyIIIe-
CTBEHHO M3MEHSIOTCSI CBOWCTBA HEHPOHOB, BO3MOXKHOCTH MO3Ta MO HAKOIUICHUIO U
oOpaboTke mH(pOpMAIUH, MTOCTYMAIONIEH, KaK U3 BHEIIHET0, TAK U M3 BHYTPEHHETO
mupa. Pa3Butre Takux Ncu-cucTeM (HEPBHBIX CHCTEM) MPUBOAUT K TOMY, YTO BUJIBI,
o0ajaronye TaKUMHU TICH-CUCTEMaMH, B XOJI€ CBOETO JBOJIOIMOHHOTO Pa3BUTHSI,
HAYMHAIOT OCO3HABATH CeOs B IPUPOJIC U BBIACIATH ce0sl U3 Heg.

[TproOperaroT ciOCOOHOCTh BIMSHUS Ha OKPY)KAIOIILYIO0 IPUPOIY U Pa3BUBAIOT
pa3inuHble crocoObl Takoro BiusHUA. [lepecTpanBaioT cpeay cBoero oOuTaHUs B
6osee mpuemieMble s ce0st (POPMBI, 4aCTO MPHU ITOM, K COXKAJICHUIO, HapyIIasi IKO-
JIOTUYECKOE paBHOBECHE. DKOJOTMYECKHI AUCOATaHC UMEET MAKCUMAJIBHO JIOIYCTH-
MBbIE TPAHULIbI, BBIXOJI 3a MPEJEIbl KOTOPBIX MPUBOIUT K HAPYIICHHUIO 3KOJIOTHYECKOM
CUCTEMBI.

Pa3ymMHBIM, B IOJTHOM CMbICJI€, MO’KHO HA3BATh TOJbKO TOT BH/, 3BOJIIOIH-
OHHO€ pa3BUTHE KOTOPOr0 NMPUBOJAUT K MOHUMAHUIO CBOEr0 ¢IUHCTBA C MPHPO-
JI0M, M pa3yMHasi AeTeJJbHOCTh KOTOPOr0 He MPUBOJAUT K Pa3pylIeHUI0 IKOJI0-
TMYEeCKOil CHCTEeMbl, 4 TAPMOHUYHO U3MeHsieT €€, He Hapymas O0ajgaHnca. JT0, B
KOHEYHOM CYéTe, MPUBOJAUT K MEPHOAUIECKOM CMeHe IKOJOTHYECKHX CHCTEM.

HexoTopbie BUABI 3€MHBIX UBBIX OPTraHU3MOB MMEIOT TMOJOOHBIE CIIOKHBIC
MICU-CUCTEMBI. Bce ATH BUJIbI OOBEIUHSIOTCS B OJIMH MOJKIACC — BBICIIMX MJIEKO-
nuTamux. Ocoboe MEeCTo CpeIu TOro MOJIKJIacca 3aHMMAIOT JIBa BUJIA: eJIb(UH U
YyeJi0BeEK.

YenoBeK — €AMHCTBEHHBIN pa3yMHbIA BHJ (FOMOCAIMEHC), UMEIOIIUN CIOXK-
HYIO IICU-CUCTEMY, IBOJIOLIMOHHOE Pa3BUTHE KOTOPOrO CONMPOBOKIAAIOCH M COIPO-
BOK/1A€TCA M3MEHEHHEM JKOJOIMYecKOH cucreMbl. K coxaneHuro, 4enoBeK IO
OTHOILIEHUIO K IIPUPOJIE HAXOAUTCS B «COCTOSIHUM BOWHBDY C PEAKUMU IIEPEMUPHUSIMU,
a HE B TADMOHWYHOM €IMHEHHMM C HEW... OcTaércs JINIIb HAEAThCS, YTO 3TO €IHHE-
HUE BCE K€ MPOoU30MAET B OirbKaiiiemM Oy Iyiem. ..

Oco0oe 1nonoxeHne YyenoBeKa B )KMBOW MPUPOJAE CIAEAYET U3 €ro BUJOBBIX U I10-
BeJIeHUeCKUX ocoOeHHocTel. [Ipexne Bcero, 3To mpsIMOXOJsIIee CYHIECTBO — 00-
niectBeHHoe. Hanmnuue napbl cBOOOJHBIX BEPXHUX KOHEYHOCTEW — PYK, TTO3BOJIMIIO
YeJIOBEKY B XOJI€ 3BOJIIOLIMOHHOIO PA3BUTHS CO3JaTh OPYIUs TPyJa, COBEPIIEHCTBO-
BaHHME KOTOPBIX MPUBEIO K BO3MOKHOCTH BIMSHUS U U3MEHEHHS OKpYKarollei cpe-
Ibl B COOTBETCTBUU C MOTPEOHOCTAMU YETIOBEKA.

OobmecTBeHHas (opMa CyIIeCTBOBAHUS MO3BOJIMJIA PEUIUTH APYTYI0 MpodiieMy
— HaKOIUICHHE W Tepefady MOCIeIyIOIUM MOKOJEHUSIM HeoO0X0AUMON HH(popMa-
1y (CHavaja B YCTHOHM, a MOTOM M B MUCBbMEHHOU (popme) B BUAE MOIYYECHHOIO U
NpUOOPETEHHOTO OMbITA HE TOJIBKO CEMbH, TUIEMEHHU, HO U THICSY, a [0 MEpPE pa3BU-
THUS1 YeJIOBEUECTBA, COTEH THICAY, MUJUTMOHOB JIFOJIEH MHOTHX MOKOJICHUIA.

OT noKoJIeHUsI K TTOKOJIEHUI0 MHOXHUJIACh HAaKOTUICHHass UHGOpMaIvs, U3MEHs-
JIOCh U €€ KauecTBO. BCE 3TO BMECTE MPUBENO K TOMY, UTO HOBBIE ITIOKOJICHUS BIIUTHI-
Basi COBOKYIHBIM OTBIT, MOJHUMAIUCh Ha CIEAYIOINIYI0, 0OJiee BBICOKYIO CTYIICHb
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HBOJIIOIIMOHHOTO pa3BUTHs. M Korja yenoBeuecTBO M300pesio pa3Hble CPe/CTBA Mac-
COBOM MH(pOpMALIMU — KHUTH, Ta3€Thl, PaJANO, TEICBUICHUE — MPOU3OMIEN PE3KUIA
KaueCTBEHHBI CKa4OK 3TOro pa3BuTHs. OCOOEHHO CHIIBHO 3TO HaOJII0Jaj]och IO-
CJIEIHHE CTO JIET.

B cwity Toro, 9ro 4emoBe4eCcTBO MMEET OTPOMHOE KOJIMYECTBO WH(MOpMAIIHH,
KOTOpAasi B KaXJOM KOHKPETHOM CJIy4ae JOCTOBEPHA U COOTBETCTBYET ACHCTBUTEIb-
HOCTH, HO TEOpETHYecKoe €€ OOBSICHEHHE MOCTPOCHO Ha OMIMOOYHOM JIOTHUYECKOM
byHIaMeHTe, «pa3yMHasD) eATeJbHOCTh YeJIOBeKa NMpHuBeJia NMPUPOAY B 1eJI0M
Ha rpanb karactpodbl. 1 ecnu sta Karactpoda Mpou3ouaET, TO ITO MPUBEAET K
rudend He TOJBKO YeJI0BEUeCTBa, KaK BUJA KUBOM MPUPOJIbI, HO U K THOEIH MPaAKTH-
YECKU BCEU DKOJIOTUYECKON CHCTEMBL...

Xouertcs emeé pa3 oOpaTUTh BHUMAHUE Ha TO, YTO YeJOBEK He POKIAeTCs pa-
3YMHBIM, a2 TOJIbKO HMeeT BO3MOKHOCTb CTaTh Pa3yMHBbIM, [IPU BOUTHIBAHUU MO3-
roMm ped€Hka HeoOXoauMoro oobEémMa HHGOpMAaIMK B BUAE 3HAHUW U ONbITA, HAKOII-
JIEHHOT'O Y€JIOBEYECTBOM, €ro MPUHIMIIOB, 3aKOHOB, MOpaiu... VI cuHTe3e Ha OCHOBE
BCETO 3TOr0 CBOEr0 MHIAMBHIYAJbHOI'O MBINUICHHS, cBoero f. Ilpm rapMoHndHOM
Pa3BUTHH JINYHOCTH, YEJIIOBEK MOYKET JOCTUYDL TAKOT'O YPOBHS Pa3BUTHs CO3HAHUS U
BO3MOXKHOCTEH, IIPU KOTOPBIX PEAIU3YETCA MCTHUHHOE, TAPMOHMYHOE CIUSIHUE Ye-
JIOBEKa ¢ npupoaoi. Bo3HUKaeT BONpPOC: €ClIM MHOTUE BUBI KUBBIX OPraHU3MOB B
XOJI€ 3BOJIOLUOHHOIO Pa3BUTHS, B KPUTUYECKUX CUTYalUSIX HPUOOpENH CIocoo-
HOCTb CO3JaHUsl HaJOpPraHU3Ma, BO3MOSKHO JIH, M B KAKHX CHTYyalusiX, 3TO siBJe-
HHe y YesioBeka?!.

YenoBek MMEET CII0KHYIO ICU-CUCTEMY, COCTOSIIIYIO U3 YETBIPHAAIATH MUJLJIU-
apOB HEMPOHOB, KOTOPAsi, PH MPABUIBHOM PA3BUTHH, B COCTOSHUM PELINTH MPAK-
TUYECKU BCE BO3HHUKAIOIIME 3a1a4u. Kpome 3TOro HeHpOHBI MO3ra 4eIOBEKA UMEIOT
MaKCUMAaJIbHYIO CTEIIeHb B3aUMOJICUCTBUS MEXIy coOoi. Takoro ke KauecTBa B3au-
MOJIEUCTBUSI MPAKTUYECKH HEBO3MOXKHO TOOWUTHCS B COCTOSIHUS HaJOpraHu3Ma Io
TEM K€ MPUYMHAM, YTO IPOSBIIIETCS B TAKOM K€ COCTOSHHUH Y TEPMUTOB, TUEN U MY-
PaBBEB.

Hanopranusm, abcomoTHast ujes, OOLIECTBEHHBIN pa3yM, SIBJISETCS HE IIarom
BIIEPEN, KaK TO MPOMU3OLLIO y TEX XK€ TEPMHUTOB, IMUEN, MypaBbeB U T.JA., 4 IIArOM
Hasal... [IoTomMy, 4TO B 3TOM COCTOSIHUM HAIOPraHU3MAa Y YeJI0BEKA HEBO3MOKHO
rapMOHMYHOE pa3BUTHe 001Iel ncu-cucTeMsbl. [Ipy HOpMAIIBHOM pa3BUTHM YEIIO-
BEKa, CO3JaBAEMOE MO3TOM 3aIUTHOE II0JIE MAKCUMAJIbHO HU30JIUPYET ICU-CUCTEMY
YesloBeKa OT BHEIIHEro BIUSHUS. 1 B OOJBIIMHCTBE CIIy4aeB, AJIsl PaCKPBITHUS 3TOTO
3aIIUTHOTO MOJII HEOOXOAUM TOTYOK U3HYTPH MCU-CUCTEMBI YEJIOBEKA.

Ho niist aToro, HE0OX0MMO BBITTIOJTHEHUE IBYX YCIOBHUM:

a) O0osiblIAasi KOHIEHTpauus Jwjaeid Ha HeOoabmoH miomaau. Ipu 3Tom
NCU-TI0JIe KAXKIOI0 YeJI0BEeKA JeHCTBYET HAa 3ALUTHBIC MOJISI €r0 OKPYKAKIIUX
JIJeil U COOTBETCTBEHHO, HA00OPOT — IMCH-MOJS OKPYKAKIIUX YrHETAKIIe
AEMCTBYIOT HA 3alllMTHOE I0JIe KAaXKA0ro 4esioBeka. B pesyabrare moreHuual
3aIMTHOIO TMICH-T0JI JIOJAEeH B 3TOM CKOIIJIEHHH 3HAYUTEJIbHO CHUKAETCS.

0) npu MOHMKEHHOM MOTEHIMAJE 3alUTHOTO TMCU-TIONSI YeJIOBEKa He0O0XoIuma
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IMOUMOHAJILHASl PACKAaYKa CHUCTEMbl HM3HYTPH, 4allle BCero, OTPUUATEJIbHAas.
IIpu pocTWXEHUM OMPEACIEHHOTO YPOBHSI AMOIMOHAIBHOM paCKayKu, 3aIUTHOE
NCHU-TI0JIE YeJI0BEKA CTAHOBHUTCS HEYCTOMYMBBLIM M HcUe3aeT. Kaxkablii yesioBek
B 3TOM CKOILICHUH MEePeCcTAET ObITh MHANBUAYAJbHOCTBIO, €0 MO3I' O IYHUHSAET-
csl IMOUUAM, OYLIYIOIIMM CPeIM 3TOr0 CKOIUIeHus Jwoaei. U B 3TOM cOCTOSIHUM
A0CTATOYHO TOJbKO HanmpaBuTh B «HYKHOM» HAIIPABJIEHUMU pa30yuie-
BABIIYIOCS TOJIITY, H OHA C/eJIaeT BCE, YTO HYKHO JJISI T€X, KTO yIpaBJIsieT.

IT0 — NMpUHUMN JeiicTBHs, Tak Ha3biBaemoro, IICU-OPYKUS B ogHOM
U3 ero NnposiBJICHUIA.

B ucropun yenoBeuecTBa, Kak JAIbHEH, TaK U OJMM3KOW, MOYKHO YBHICTh HEMa-
JI0 TIPUMEPOB MOAOOHBIX NEUCTBHM M, YTO HHTEPECHO, B COCTOSTHUHU «TOJINbD YeJI0-
BEK 4acTo JejiaeT TaKoe, 4ero HUKOrjaa Hu 0 TOro, H| 1mocJjie OH CO3HATEJIbLHO He
aesaj. Yacto 3To Aa)e MOJHOCTHIO MPOTUBOPEYUT €ro MPUHIIMIIAM 3TUKH U MOPaJIH.

A ecnu y4ecTb, YTO TOJIBKO JIMIIb TPU-NATH MPOLEHTOB HEHPOHOB MO3ra 4e-
JIOBeKa padoTAlT Ha ero CO3HAHMe, a ocTalbHbIE 95-97% He y4acTBYIOT B CO3Ha-
TEJIbHOW JIESITEIbHOCTH, TOTJa MOXET PEaIn30BaThCA CIENyIomas cutyauus... Eciu
KTO-TO HMeeT «KJI4Y» BXoAa B 3TH 95-97% mo3ra, u 3HaeT, KaKUM CIOCOO0OM
MOKHO OTKPBITh 3Ty «AB€Pb», TO 3TOT 4YeJI0BEK WIH I'PYIA JI0/Aeid B COCTOSHIH
YIIPABJIATD a100bIM KOJHYECTBOM JIKOJAei. Yaiie BCEro 3TO BO3HHMKAET IpHU
NEUCTBUM, TaK HA3bIBAEMBIX, YNPABJISIONIUX ICHU-TIOJIEH, KOTOPhIE MOXKET CO3/aTh,
KaK OJMH YEJOBEK, TaK U IpyImIa.

[Ipu sTOM, JIFOAM, KOTOPBIE MOJBEPratOTCs NEHCTBUIO TAKOTO MCH-OPYKHUS, a0-
COJIFOTHO HMUYEr0 HE YYBCTBYIOT M HE IOHUMAIOT, MOYEMY U YTO 3aCTaBUJIO UX Clie-
JaTh TO WIM MHOE... DTO OYEHb MOIIHOE M CTPAIIHOE OPYXkHUE, TOpa3a0 ONacHee pa-
uauu, 60M0, XMMHUYECKOTO WIIH 0aKTEPHUOTIOTUYECKOTO OPYKHUA. YKE XOTS ObI TeM,
YTO JIFOJIM, IOJABEPTaOIIUECs AEHCTBUIO ITOTO OPYXKHUs, 1aXKE U HE TTOJ03PEBAOT, YTO
Ha HUX UIET KaKOE-TO JICWCTBHUE.

Takum oOpa3zoM, mJig TeX, KTO MPUMEHSET ATO OPY)KUE, CYIIECTBYET IMOJHas
0e3Haka3zaHHOCTh. [loToMy 4TO, Yaiie BCEro Te, KTO NMPUMEHSIIOT €ro, MbITAl0TCs
yOenuTh BCEX OCTABHBIX, YTO JaKe caMa Mjes TAKOro AeidcTBUs adCypaHa M
HeJslena... Y0exIaT, NPUKPbIBAACH JO0KHOH Puitocodueil U oNMUPasicCh HA JIOXK-
HbIN (PyHAAMEHT, 0 YéM OHM caMM npekpacHo 3HawT. Ilcu-opy:xkue — camoe aH-
TUTYMaHHOE U3 BCeX CYLIECTBYKIIMX B MHpPe, H KOIAa OHO MOMAAAET B «4Y€p-
HbI€» PYKH, TO BOUCTHHY HAYHUHACHIb BEPUTH B HACTYILJICHHE «CYHOT'O THSI»...

Takum 00pa3oM, COCTOSTHHE HaIOPraHU3Ma y 4eJIOBeKa MOXKET BO3ZHUKHYTh CTH-
XUIHO B pe3yJibTaTe OTPULATEIBHOM AMOLIMOHAIBHON PAaCKayKi B OOJBIIMX CKOILIe-
HUSIX, @ TAKKE B PE3yJIbTaTe ACHUCTBUS YINPABISIONIUX MICU-TIOJICH NPU TPUMEHEHUU
TICU-OPYXKHUS.

Wrak, moaBenéM HUTOTH: B MPOIECCE DBOJIOIUU TpHUpoaa chopMHUpoBaia TPH
THUIA OPTAHU3ALUN TICU-CUCTEM KUBBIX OPTaHU3MOB.

1. [TocTOSIHHO (PYHKIIMOHUPYIOILLYIO CIOKHYIO IICU-CUCTEMY, COCTOSIIIYIO U3 KO-
JOHUHM 0co0el oHOro BHJa. UMCIEHHOCTh TaKOW KOJOHHWM 3aBHCHUT OT CJIIOXHOCTH
3a71a4, PEUIAEMbIX 3TOW MCU-CUCTEMOM U OT CIIOKHOCTH CTPYKTYPBI IICH-TIOJISI OJTHOU
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ocobu. Ilcu-mose oxHO# ocobOu mpeacTaBiseT coboi OoTKphITYI0 cuctemy (K crpe-
MHTCS K €TUHUIIE).

[Icu-none cucteMbl KOJIOHUU MPEACTABISET COOOW CyMeprno3uInio (CIOKEHNE)
NICU-TIOJIEH BCceX 0coOei, BXOAAIMUX B 3Ty cuctemy. OO0Iiee ncu-mose 3TOW CUCTEMBI
B HOPMAJIbHBIX YCJOBHSIX CYIIECTBOBAHMS MPEICTABISIET COOOM 3aMKHYTYIO CTPYK-
Typy, MOCTOSHHO (PYHKIIMOHUPYIOUINI HamopraHusM. [IpuMepsl: TEpMUTHI, MUYENHI,
MYpaBbH U T.II.

2. BpeMeHHO (YHKIIMOHUPYIOLIYIO CJIOKHYIO IICH-CUCTEMY, COCTOSIIYIO U3 KO-
JIOHUU 0c0o0el oHOro BUAa. YUCIECHHOCTh KOJIOHUM, CTAal TAK)KE 3aBHCHUT OT CIIOXK-
HOCTH 3aJ1a4, periacMbIX 0OIIEH TICH-CUCTEMOM M OT CJI0KHOCTH TICHU-CUCTEMBI OJTHOM
ocobu. [TpyunHamMy BO3HMKHOBEHMS TAKMX BPEMEHHBIX IICU-CUCTEM, BPDEMEHHOTO CO-
CTOSIHUSI HaJJOPTaHU3Ma SIBJIFOTCS:

a) BbIpa0OTAaHHOE B MPOIIECCE IBOJIOLUHU CBOMCTBO, 00ECIIEUNBAIOIIEE BHIKHUBA-
HUE U pa3Buthe Buaa. [Ipumep: nepenéTHpie NTULBI.

0) BO3HUKHOBEHHE COCTOSIHUSI HaJopraHu3Ma (CI0KHOM MCU-CUCTEMBI) B YCJIO-
BUSIX JICHCTBUS CTUXUNHBIX TPUPOIHBIX SIBICHUHN (TIPAKTUYECKU BCE BUJIBI).

B 00bIYHOM COCTOSIHMU TICU-TIOJIE KaXKI0M 0COOM UMEET 3aMKHYTYIO CUCTEMY:
koﬁlll —0
ITon neiictBueM mnpupoAHBIX (haKTOPOB, KOTJa CYIIECTBYET peajbHasl yrposa

rudeny NmomyJsiuy WM BHJA B 1EJIOM, U3MEHSETCS CTPYKTypa ICHU-TIONS KaKIou
ocoOu. 3akpbITas CTPyKTypa npeoOpazyeTcsi B OTKPHITYIO:

koﬁlll —1

[Ipu BoccTaHOBIEHUU MPUPOIHBIX YCIOBUI O HOPMAJIBHBIX JJISI KaXKJI0TO BUJIA,
CTPYKTYypa MCHU-TIOJS KaXKI0M 0cOOH BO3BpAIIAETCS K UCXOTHOM.

3. TlocTOSTHHO NEUCTBYIOIIYIO CIOXKHYIO TICU-CUCTEMY, MPEICTABISIONIYIO CO-
0ol B3aMMOJICHCTBHE CKOHIICHTPUPOBAHHBIX Yy OJIHOM OCOOM HECKOJBKHX MUJLTUAP-
OB HEWpoHOB (y ueloBeKa — 4YeThbIpHAAIATh MWIIHapAoB). llcu-mone kaxaoro
HEWpPOHA — OTKPbITas CUCTEMA!

k—1

B To Bpems kak COBOKYIMHOE TICH-TIOJNIE BCEX HEUPOHOB MPEACTABISIET COOOM 3a-
KPBITYIO CUCTEMY:

kBHem. —0

BzaumogeiicTByrome Mexay co0oil HEMpOHBI CO3/1at0T O0IIIEee 3aIlUTHOE TICH-
noJsie, obecrneunBaroliee cTabmibHOe (YHKIIMOHUPOBAHUE BCEU CHUCTEMBI B IIEJIOM.
[lcu-cucrema yenoBeka o0JagaeT CIIOCOOHOCTHIO CAMOCOBEPIIICHCTBOBAHUS, IBOJIIO-
IIUOHHOT'O Pa3BUTHs. Y YEJIOBEKAa MO3T C MEPBOTO JHS POXKIEHUS HAYMHAET MHTECH-
CUBHO BITUTHIBATh B c€0s1 BCIO HH(POPMAIIHIO, IOCTYITHYIO €r0 OpraHaM 4yBCTB.

[Ipu HakormieHnn WHPOPMAIMKA TIPOUCXOIUT KAYECTBEHHOE M3MEHEHHE CTPYK-
Typbl M3HAYaJIbHOrO HEMpOHA. [IpM JOCTMKEHMM HEKOTOPOro mopora KOJMYECTBA
nH(}OpMAIUU TTPOUCXOAUT KAaUYECTBEHHBIN CKAa4YOK IBOJIIOIIMM MO3ra YeJIOBEKa B Ie-
oM. OH HaYMHAET BBIJCIATH CE0Sl U3 OKPYKAIOIICH Cpenbl, MPUOOPETAET BO3ZMOXK-
HOCTh OCMBICIICHUSI MPOUCXOSIIETO B MPUPOJIe U B cebe camoMm. Mo3r uenoBeka
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CTAaHOBUTCA MHCTPYMCHTOM IIO3HAHMWA TPUPOABLI U MOKET CaMOCOBCPIICHCTBOBATLCA.

KonuuectBo wuHpopmanuu, o00eCEUMBAIONIEH AITOT Kauye€CTBEHHBINM CKayvoK,
OJINH YE€JIOBEK HE B COCTOSIHUM HAKOIUTh U 32 THICAUY KU3HEH. DTO — COBOKYIHBII
OTBIT COTEH MOKOJICHUI, MUJUTMOHOB JitoJiel. ToJIbKO BNUTaB B c€0sl 3Ty HAKOIJICH-
HYI0 4Ye€JIOBEYECTBOM HWH(OPMAITMIO, MO3T UYEJOBEKa IOJIy9aeT BO3MOXHOCTh UATH
JaJiblll€ B CBOEM Pa3BUTHHM...

OcMbICIHB BCE 3TO, KaXIbIH YEIOBEK 3aJlyMaeTcsl HaJl BOIPOCOM — €CIIU TICH-
IO/ PErYIMPYIOT IPOLECCH BHYTPH KaXIOr0 BHMIA®, MOIYJISIUH, KAK B HOPMallb-
HBIX, TaK U B IKCTPEMAJIbHBIX YCJIOBHUSAX CYHIECTBOBAHMUS, KaKUE K€ TOT/Ia MEXaHU3-
MBI PETYJIUPYIOT MPOIECCHI, TPOUCXOISIINE B SKOJIOTUYECKON CUCTEME B 11eJIoM?!.

Mnaesa 4. ®opMupoBaHUMeE 3KOJIOrMYEeCKOM CUcCTeMbl nja-
HeTbl 3eMnsA

[lepBas xHU3HBb MOSBHJIACH B IEPBUYHOM OKeaHe (cM. ['nmaBy 2) B cuily 1enoro
psana npuurH. OCHOBHASI U3 HUX — MOIJIOLIEHHE MOPCKON BOAOM KECTKOIO COJI-
HEYHOI'0 M KOCMHYeCKOIo M3JIy4YeHHusl, TyOUMTeJbHOIr0 VI BCero ;KMBoro Ha 3em-
Jge. Jlpyras npuurHa, He MEHEE Ba)KHAsl, 3aKJIIOYAETCS B TOM, YTO B MOPCKOH BoOje
KOHLIEHTPHPOBAJNCh He TOJHBKO HEOPraHW4YeCKHue MOJIeKYyJbl, HO TaKkKe Mpo-
CThbIe U CJIOKHbIE OPraHUYecKHe MOJIeKYJIbl, BOSHUKIIHE U3 HEOPTaHUYECKUX BO
BpeMsl aTMOC(EPHBIX NIEKTPUIECKUX Pa3Ps/I0B.

Boga oxeana mocTosSTHHO HACHIIIANACh Ta3aMU, COCTABIISBIIUMH MEPBUYHYIO aT-
MocQepy MIaHEThI: YTICKUCIBIM U CEPHUCTHIM, a30TOM, BOJAOPOJOM, KUCIOPOJIOM U
ApyruMu razamu. Bce€ 310 BMecTe SBisieTCsl HEOOXOAWMBIMH YCIOBUSMH ISl BO3-
HUKHOBEHUS KU3HU (Ka4eCTBEHHBIE IPOIIECCHI, KOTOPBIE MPOUCXOIMNIHN B IEPBUUHOM
oKeaHe, 0oJsiee moApoOHO onucaHbl B [ '1aBe 2).

IlepBbIMH KMBBIMU OPraHU3MAMM, MOCJI€ BUPYCOB, ObLIM NMpOCTeMIINne 01-
HOKJICTOYHBbIC PACTEHHUsl, KOTOpPbIe NMocpeacTBOM (OoTOCHMHTE3a, MOIJIOWIAA BH-
AUMBIH CIIEKTP COJIHEYHOI'0 W3JIyYEHHUsl, CTAJM CAMH BHYTPH ce0s CMHTEe3MpO-
BaTh OPraHMYecKne coeJMHEeHUsl, He00X0AUMBbIe VISl UX KU3HeAesITeJbHOCTH. [[o
nosiBJieHUs1 (POTOCHHTE3a, MPOCTEUILINE OPTraHMU3Mbl MONy4Yaad HEoOXOAUMbIE Opra-
HUYECKHUE COEIMHEHHUS TOJBKO U3 MOPCKOW BOJBI, T'/I€, KAK TOBOPHJIOCH BbILIE, OHU
BO3HUKAJIM TOJIBKO BO BpeMs aTMOC(HEPHBIX IIEKTPUUECKUX Pa3psIOB.

DoTOCHHTE3 — IBOJIOHUOHHOE NPHOOPeTeHHe, AaBlIee KOJIOCCAIbHbIN
TOJYO0K PA3BUTHIO ’KU3HH HA IJIAaHeTe.

[lepBbie pacTUTENbHBIE OpPraHU3Mbl ObLIU €I11€ OYeHb MPUMUTHUBHBIMH, YCBau-
BJIM TOJIBKO HUYTOXHYK) 4YacTh COJIHEYHOTI'O CBETA, MAJAIOUIEr0 Ha MOBEPXHOCTH
MepBUYHOTO OKeaHa. PUTOIUTAHKTOH ycBamBan mopsiaka 1,5-2% manarormiero coli-
HeyHoro cBeta. COOTBETCTBEHHO, CKOPOCTh POCTa PACTUTEIHHONW OMOMAcChl 3aBHUCE-
7ma oT, Tak HaszpiBaemoro, omosiormueckoro KIIJ (xkoadduinenta monae3Horo aeu-
cTBUs). OUTOTUTAHKTOH HavaJl MOKOPSTh MEPBUYHBIN OKEaH, KOTOPHIA ObLT IIApCTBOM
MPOCTEUIINX OJHOKJICTOYHBIX pacTeHuil. B mporecce doTtocunTesa, (PUTOTUIAHKTOH

* TosnHbIi BBIBOA (POPMYJIBI BHYTPUBHIOBOTO PETYIMPOBAHMUS, CAMOPETYIMPOBAHHUS, BbI MOKETE YBU-
neTsb B [Ipunoxxenun 1.
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Imorjioniaji yrHCKI/ICJ'IHﬁ ras, paCTBOPéHHBIﬁ B MOpCKOﬁ BOAC, U BBIACIIAI, KaK 1mo0ou-
HbIN IMPpOAYKT, KHUCIIOPO. B HOYHOE BpCMs, KOT'Ja (1)OTOCI/IHT€3 IMPUOCTAaHABJINBAJICA,
(I)I/ITOHJIaHKTOH HCIIOJBb30BaJI AJIsA CcBOEH KUBHCACATCIBHOCTH CHHTC3HUPOBAHHBIC B
AHCBHOC BPCM:A OPraHUYCCKHUC COCANHCHUA. Ot COCOIMHCHUA ITOMOTI'aJIN q)HTOHHaHK-
TOHY BOCCTAHABJIMBATLCA U IIOAACPKUBATHL LHCIOCTHOCTD U AKTHUBHOCTB €TI0 CTPYKTY-

pBI.

[Tpu >TOM (DUTOMIAHKTOH PACHIEIUISUT OPTAHUYECKUE COCAMHEHUS, U IS 3TOTO
nporecca, 00paTHOro (GOTOCHUHTE3Y, MOTJIOIIAI PACTBOPEHHBIN B OKPY’KAIOIIEH ero
MOPCKOM BOJI€ KUCTIOPO/I, KOTOPBIH, OIATH )K€, O0JbIIEeH CBOEH YacThio ObLT MPOAYK-
ToM ¢oTtocuHTe3a. CreoBaTeIbHO, MPHU JI000M pacllenJieHHd OPraHnYecKUux co-
eIMHEHUIl MOTJIOmaeTcsl KUCJI0PO/, U, KAK MOO0YHBII MPOAYKT pacnaja, Bbijie-
JIAeTCH YIJIEKUCIbIH ra3s.

KuBOoTHBIE MUKPOOPraHu3Mbl, (eciii He OpaTh BO BHUMAHHE IBIJICHY 3€JE-
HYIO U €l MOJOOHBIX), JaXe MPU CAMBIX UJICAJIBHBIX JJIi HUX YCJIOBUSX, He MOIJIN
NOSIBUTHCSI B IEPBUYHOM OKeaHe J0 TeX Mop, MOKA (PUTOIVIAHKTOH, 4 IOTOM U
0oJiee coBepIlIeHHbIE PACTUTEIbHbIE OPTaHNU3Mbl, He HACHITHJIM MOBEPXHOCTHBIH
CJIOM OKeaHa KHCJIOPOJAOM B TAKOM KOJHMYeCTBe, YTOObI 00ecneYuTbh HOPMAJb-
HYIO JKU3HeIeATeJIbHOCTh M JIfl JKUBOTHBIX OPraHM3MOB, KOTOpHIE, OIATh TaKH,
BO3HUKIJIA B XOJI€ ABOIIOLMH U3 TEX K€ MPOCTEUIINX PACTUTEIbHBIX OPTraHU3MOB.

Takum 00pa3oM, 0 mepBoii MpocTeiileil IKOJIOrHIeCKO cCUcTeMe MOYKHO T0-
BOPUTH JIUIIb ¢ MOMEHTA TMOSIBJIEHUS KUBOTHBIX, T.€. OPTaHNU3MOB, MOIJIOIIAI0-
IIMX OPraHu4YecKue cCOoeIMHEHHsl. JKOJOTnYecKasi CucTeMa eCTh HU 4YTO HHOE,
Kak 0ajlaHc Mekay BceMH (popMaMM U TUNIAMH KUBBIX OPraHU3MOB M UX Cpenoil
o0uTaHuA...

C mosiBIieHHEM MHOTOKJIETOYHBIX JKMBBIX OPraHM3MOB HAYayCs CJIedyIoNIui
KauyeCTBEeHHbIN 3Tan pa3Butus ku3Hu. CoBepIIeHCTBYCH B OecromaaHoi 00pnroe
3a BBDKHMBAaHHUE, MHOTOKJICTOYHBIC OPTaHU3MEI, B TIEPBYIO OYEPEb OISTh PACTUTEIh-
HbIE, TPHOOPENTM HOBBIC KauecTBAa — pacnpeaejieHue PyHKIUiA, MPOUCXOASIIUX B
O/THOKJIETOYHOM OpPraHu3Me, MeKIy IPynnaMu KJIeTOK, 00pa30BbIBAIIHUX ITOT
MHOTOKJIETOYHBII OpPraHu3M.

Boznukia crienuanu3anus KJIETOK Ha BBITIOJIHEHUE T€X WJIM UHBIX (DYyHKIINI, He-
00XOUMBIX IS HOPMAJbHOM JKU3HENEITeIbHOCTH BCEr0 MHOTOKJIETOYHOTO Opra-
HU3Ma. A 3TO TIPHUBEJO K TOMY, YTO B KJIETKAX MHOTOKJICTOYHBIX PACTEHUH, Crelra-
JTU3UPYIONIUXCS Ha (POTOCHMHTE3€, MOBBICHIIACH AaKTHBHOCTH JTOTO Tpollecca, U Kak
cnencteue, yBenuumiicsa ouonornueckuii KIIJ, koTopelil y MHOTOKIIETOUHBIX pacTe-
HUUW TIEPBUYHOTO OKeaHa — BOJIOPOCIIEel — yKe cocTaBisil mopsiaka 4%0.

C nosiBjlIeHHEM MHOTOKJIETOYHBIX PACTUTECJIbHBIX OPraHU3MOB Ha4YaJICsd
cjeayrmmii 0yM pocra 6moMacchl B IEPBUYHOM OKeaHe. JTO, B CBOI O4yepe/b,
NPHUBEJI0 K OYyPHOMY POCTY KOJMYECTBA U MHOT000pPa3us *KUBOTHBIX MHOTOKJIe-
TOYHBIX OPraHNU3MOB, KOTOPbIe, B CHJIy CBO€il 00JIbllleil aKTUBHOCTH, BO3HUK-
el B pe3yjbrate 00pb0bl 32 BBKHBaHUE, CTAJIU YiKe IBOJLUMOHHO JTOMHHH-
poBaTh HAJl pPACTUTECJIbHBIMHA OPraHU3MaMU.

Tem He MCHEC, OHU IIPOAOJIKAIIN OBITh 3aBUCUMBIMHU OT KOJIMYECTBA 6I/IOMaCCBI,
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COBI[aBaCMOI\/’I pPaCTCHHUAMHA B XOJ€ (1)OTOCI/IHT€38.. ITocTeneHHO KMBOTHBICE MHOI'OKIJIE-
TOYHBIC OPraHrU3Mbl pa3JACINIINCh Ha TP OCHOBHBIX THIIA:

1) PacTuTeibHOSIAHBIE dKUBOTHBIE OPTaHU3MBbI.

2) IlnoTosinHbie KUBOTHbIE OPraHU3Mbl (ITOCHAIONINE PACTUTECIHHOSIHBIC
KUBOTHBIC OPTAaHU3MBI).

3) BceﬂIleIe JKUBOTHBIC OPraHU3MbI, KOTOPBIC MOIJIM IOCIaTh KaK PACTCHUS,
TaK U ) KUBOTHBIX.

DBOJIIOIIMOHHOE PAa3BUTUE PACTUTENIbHBIX OPTaHU3MOB MPUBOAWIO K OypHOMY
Pa3BUTHIO JKMBOTHBIX OPraHU3MOB. DKOJOTUYECKAsi CUCTEMa CTaHOBHIIACh BCE Oolee
CJIO)KHOM M MHOTOOOpa3HoW. UTo U KakuM 00pa3oM MOAJEPKUBAIO rapMOHHUIO, Oa-
JIAHC MEX]1y BCEMU €€ COCTABIISIONIMMU KUBBIMH OpraHU3MaMu?

IHcu-nmogsi, n3ayyaemblie KaxKIAbIM dKMBbIM OPraHU3MOM, CTAJIM OCHOBOI Me-
XaHU3Ma CaMOpPeryJHpPOBaHUsS JIKOJOrHYecko cucrembl. CamoperyaupoBaHHUe
MIPOUCXOJIUIIO BHYTPH KaXKJIOTO BUA KUBBIX OPTaHU3MOB (TIOAPOOHO 3TOT MEXaHU3M
oObscHsicsa B ['mage 3).

Breinensemsiii B pesynbTaTe (OTOCHHTE3a KHCIOPO U3 MOPCKOM BOABI TTOTAAaT
B aTMoc(epy IUIaHEeThI, €ro KOHIIEHTpalUs MOCTeIeHHO pociia. Bo Bpems armocdep-
HBIX AJICKTPUYECKHUX Pa3psJioB 4acTh aTMOC(HEPHOTO KHCIIOPo/ia MpeoOpa3oBhIBaIach
B 030H, M0 MEpPe POCTa KOHILEHTPAIIMN KOTOPOTO, B BEPXHUX CIOSIX aTMOC(epbl cTal
BO3HUKATh 030HOBBIH CJIOM IJIAHETDI.

O30HOBBIN CJIOH cTall 3alllUTHBIM 3KpaHOM OT J)KECTKOT'O COJIHEYHOT'O M KOCMHU-
YCCKOI'0 U3JITYUCHHUA. C TeueHueM BpPpCMCHHA O30HOBBIM CJIOM CTAHOBHJICS BCE OOJIBIIIE
u 6OJII>HI€, M HAaCTYIIMJIA II0pa, KOT'Ja Cro TOJIIIHHA CTalla I[OCTaTOLIHOI\/'I IS OTpaXKEe-
HMS OOJIBIIICH YacTH 3TOTO HU3JIYYCHHUA. Bo3unkin YCa0oBudA AJA pasBUTHSA KH3HHA
Ha MOBEPXHOCTH CYIIH IVIAHETHI.

[lepBbIMU OCBaMBaTh Cyllly HaYaJld PACTEHHUsI, CHA4Yaja pa3BUBAsCh B MMOTPaHUY-
HBIX 30HaX, MOTOM yXOJs BCE MIyO)ke U IIyOke B mMaTepuku. [lepBbIMU MOKOpHIN
Cyllly TUIaBYHBI, XBOILIM W ManoOpTHUKOOOpa3Hbie. PazBuBasch B ycioBHUsX aTMocde-
pBl, B KOTOPOM KOHLIEHTpALUs YIJIEKUCIOro ra3a BO MHOTO pa3 0O0JbIle ero KOHIEH-
Tpauuu B MOPCKOM BOJIE, IIEPBbIE HA3EMHBIE PACTEHUS IIATHYJIN AAJIBIIE B MEXaHU3-
Me (porocunTtesa. buonornueckuit KIIJ atux pacrenunii nocturan yxe 5%o.

3a pacTeHHMsIMU Ha CYIIy BBIIUIM M XKUBOTHbIE. [IepBbIMU HAa3€MHBIMHU KUBOT-
HBIMU OBLIIM 36MHOBOJIHBIE, ITOSBUBIIMECS B PE3YJIBTATE IBOJIOLUU KUCTENEPHIX PHIO.
Havanoce ¢opMupoBaHuEe KOJOTHYECKOW cHcTeMbl U Ha cyiie. [Ipuuém, pazButue
KU3HU Ha cylue npuoOpeno ropas3no O6osiee OypHbIN xapakTtep. ['UraHTCKUE XBOIIH,
IUTIOIIM M NAIOPTHUKOOOPA3HbIE CO3/1aBajlM OTPOMHOE KOJUYECTBO PACTUTENIBHOM
ouomaccel. [loegaTh Takue TUTAHTCKUE PACTEHUSI MOTJIM TOJIBKO JIMILIb KPYTTHbBIE JKU-
BoTHBIe. Ha 3emMiie HacTynuiio BpeMs TMTaHTOB...

Benen 3a 3¢eMHOBOAHBIME Ha CyII€ MOSBWIMCH HPECMBIKAIOIIUECS, KOTOPHIE
MMEJU LEbIA Psii HBOJIIOIMOHHBIX MTPEUMYILECTB U BCKOPE CTAJIM TOMUHUPOBAThH Ha
cyme. [{apcTBO TMraHTOB — JIMHO33aBPOB MPO0JIKAIOCh COTHH MUJUTMOHOB JieT. Ho
KOHLIEHTpaIus YIJIEKUCIIOro ra3a B aTMocdepe craja yMEHbIIAThCS, TaK KaK OrpoM-
HbI€ MacChl YIJIEKUCIOT0 Ta3a MOorIoMaIuch U3 aTMocepsl B pe3ysbrare (POToCuH-
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T€3a U CTAaHOBUJIMChH COCTABHOM YacThIO OMOMAcCChI IJIaHETHI.

HakonieHHbIi 10 MOsSBIEHUS )KU3HU B aTMOc(epe YIIeKUcCblid ra3 ObuT mocre-
MEHHO, 32 COTHH MUJUIMOHOB JIET, U3PACX0/I0BaH TMTAHTCKUMH PACTCHHUSIMH. 3aKOH-
YUJICS «3aracy» yrIEeKUCIoro rasa miaHersl. OH MpoJopKail NoCTyaTh B aTMochepy
IPU U3BEPKEHUSX BYJIKAHOB U KaK MPOAYKT >KM3HEACSITEIbHOCTU JKUBBIX OpPraHU3-
MoB. [locTeneHHO TeKTOHMYECKasi aKTUBHOCTh 3€MJIM YMEHbBIIIANACh, BCE MEHbBIIE U
MEHbILIE Ta30B BbIOpAachIBAIOCH B aTMOC(epy U3 HEJp, B TOM YHCIE U YIIEKUCIOro
raza. JTo MOCIYKUJIO IPUYMHON TOTO, YTO TUTAHTCKUE PACTEHUS CYIIM CTaJIU MOTHU-
6atp. VX ocraBanoch Bc€ MEHbIIIE, M, B KOHEUHOM HUTOTE, 3TO ObUIO OJHOM M3 MPUYHUH
3aKara 1[apcTBa TMTAHTOB — JIMHO3aBPOB...

BmecTo pacTeHMi-TUTaHTOB, IUTIOMIEH, XBOILIEH U IPEBOBUIHBIX MTAIIOPOTHUKOB
Ha 3BOJIIOIIMOHHYIO apeHy BBIIUIM 00JIE€ COBEPILICHHBIE PACTUTEIBHBIE OPraHU3MBI
— rosiocemennblie, ononorunueckuii KIIJ koTopsix yxe gocturan 7%. ['uranrsl, mno-
Ka ObUIM OJIarONpUATHBIE YCJIOBHS Uil MX POCTa W Pa3BUTHS, MPOCTO IMOAABISIIN
BO3MOKHOCTh PAa3BUTHS FOJIOCEMEHHBIX. VI TONBKO ¢ TMOENbI0 3THUX TMT'AHTOB I'OJIO-
CEMEHHbIE PACTEHUS MOJYYMIA CBOOOY JJIsi CBOETO Pa3BUTHSL.

OTu pacTeHus ObUIM 3HAYUTEIBHO MEHbBIIE CBOMX MPEIIECTBEHHUKOB. KUBOT-
HBI MHp, NPUIIEININI Ha CMEHY LApCTBY TMIAHTOB, TOXE ObUI ropasno Oosee
CKPOMHBIM 1O CBOMM pa3zMmepaM. Ho 3BoioIIMOHHO ero chopmupoBaiu Oosiee co-
BEpIIICHHBIEC KUBOTHBIE. Kak OCKONKK OBUIOTO BENWYHsI, B HETO BOIIUIM MIOTOMKH JH-
HO3aBPOB U 3€MHOBO/IHBIX.

Crnenyrouuii 3Tan 3HaMEHOBAJIO MOSBJIEHUE OKPHITOCEMEHHBIX PACTEHUH, OHO-
noruueckuit KIIJ xotopsix yxxe nocturan 10%, onn ogHako, HE IPUIIUIM HA CMEHY
rOJIOCEMEHHBIM, KaK MMOCJIEIHUE IPUIIUIM Ha CMEHY IUIIOIIAM, XBOIIaM U MManopOTHH-
KooOpa3HbiM. OHU MPOCTO OCBOWJIM pPa3Hble KIMMATHUECKHUE IOsiCa MOBEPXHOCTH
rwaHeThl. [Ipuuém, rogoceMeHHble OKa3aluch 0osee NPUCIOCOOIEHHBIMU K CYPOBBIM
KITMMATHYECKUM yCIIOBUSIM M OCBOMJIM 0O0Jiee XOJIOAHbBIE KIMMAaTHYEeCKUe Tosica IJa-
HeThl. [To Mepe popmupoBanus (iiopsl 3emin, popmupoBaiiuck €€ doraras payHa —
YKABOTHBIN MHUP.

ITOT MOCJIeHUI THI IKOJOTHYECKOl CHCTeMbl COXPAHWJICA WU 0 HAIIHUX
naueii. [Ipupona He cMoria moka co3/aTh PaCTUTEIbHBIN OPraHU3M C OOJIBIIIUM, YEM
necath nporeHto, ononorndeckuM KII. 1 ecnm paHbiiie mosiBJICHUE HOBOTO THUIIA
pacTeHul MPUBOIUIO K OYpHOMY M3MEHEHHUIO )KMBOTHOTO MHpPA, TO C TMOSIBJICHHUEM
MMOKPBITOCEMEHHBIX 3TOT MPOLIECC MTPEKPATUIICA.

CnayvaJia HOBbIE, BO3HUKAIOIIHUE B XOJI€ IBOIOLIMH, BUIbI 3AMIOTHSIIN CBOOO HBIC
AKOJIOTUYECKHE HUIIIHU, a TTOCIIE 3aM0JHEHUS BAKAHCUM, HOBBI BU/ MOT NMPOOUTHCH,
JIMIIb BBITECHUB M3 KAKOM-JIM00 IKOJOIHYeCKOM HUIIU APYrod BUM, ykKe e¢ 3a-
HUMAKIIUA. JTO NPUBEIO K KAYeCTBEHHOHM IBOJIIOIUM KUBOTHBIX HA IUIAHETe.
DBOJIIOIUA KUBOTHBIX MepeNia HA IPYroil KaueCTBEHHbI YPOBEHb, HOPMAJIbHOE
pa3BUTHE KOTOPOTO 0053aTEIHHO MPUBOINT K MOSIBJIEHHUIO pa3yma.

Bcé 310 Tak miam 4yyTh MO-APYromMy MHPOUCXOAWIO M IMPOUCXOAUT HA MHOTHMX
mnaHerax boasmoro Kocmoca. Ha namein mmanere 3emist TOXe MOSIBUJICA pa3yM-
Helii B — Homo Sapiens. Ho homo sapiens mpumén u3BHe U 3aceiuil 3KOJIOTH-
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YEeCKYI0 HUIIY, 3aHATYIO 0 HETO HEaHIePTaIbl[aMHi, BOZHUKIIUMHU B XOJI€ SBOJFOIIH
KU3HU Ha TUIaHeTe. B cuity Toro, 94T0 HeaHAepTaibllbl OBLIIN 00JI€€ MHOTOUYMCIICHHBI-
MH, MPHUCTIOCOOJCHHBIMU K 3€MHBIM YCIIOBUSAM U OoJiee cuibHbIMH, HOMO Sapiens
caMm B HaJaje CBOETO OCBOCHHMS IUIAHETHI OBLT MPOCTO HE B COCTOSIHUH BHITECHUTH HX.
D70 caenanyu 3a Hero. B 9KOJOrHYEeCcKyIo HUIILY €ro BCEJIUIIU, KTO U KAKHM 00pa3om
— MBI pa30epéMm Janplie. ..

XoTenoch Obl OTMETUTH JIMIIb OAHY OCOOEHHOCTb, KOTOPAasl ONMpEeAesieT THUIl
KUBOTHBIX OPTaHU3MOB, Y KOTOPBIX MOKeT BO3HHUKHYTb, B X0/Ji€ 3BOJIIOLUH, pa-
3yM — 3TO BCeSIAHOCTb... 1 CBSA3aHO 3TO ¢ BeChbMa MPOCTOM MpuuruHON. Kaxkapiil op-
raHu3M B COCTOSIHUM 0e3 Bpena uist ce0sl paclllenuTh ONpeneN€HHYI0 103y sa, Mo-
ITaJTAFOIIETO B HETO U3 OKPYKAIOIIEH CPEIBI.

JUIst Ka’Kaoro TIa U BUJA CYIIECTBYET CBOSI KDUTUYECKAsE KOHUEHTpALMS /12 B
OpraHu3Me, ¢ KOTOPO 3TOT OpraHu3M B COCTOSIHUU cIpaBUThCcs. Ecnum xe B opra-
HU3M TOCTyINaeT OoJibllle, YeM KpHUTHYECKass 103a KakKOro-iaubo sja, U30BITOK €ro
JEeMCTBYET YTHETAIOIIE Ha T€ UM UHbIE PYHKIMHU UM CUCTEMbI OPTaHU3MA.

Tak BOT, pacTuTeJibHbIE SiAbI, KOTOPbIE B OOJBINCH WM MEHbIIEH CTEICHU
€CTh B KaXJOM PaCTCHUH, YrHeTamlle JeCTBYIOT HA KJIETKH THIIA HelMpoHoB. U
HE CIIy4ailHO y pacTeHWil HEeNb3sl HaWTHU KJIETOK, MO0 CBOEMY CTPOCHHIO, MOJO0OHBIX
HEUpPOHaM...

TpaBosiAHbBIE KUBOTHBIE, TUTASICh PACTEHUSIMU, MOJYYAIOT A03bl PACTUTEIBHBIX
AJ10B OOJIBbIIIME, YEM UX OPTraHU3MBbI B COCTOSIHMM PAcCIICNUTh. VI30BITOK pacTUTENb-
HBIX SII0B YTHETAIOLIE JACHUCTBYET HA IBOJIOLMIO HEHPOHOB M [ej1aeT HeBO3MOK-
HBbIM IOSIBJICHHE Y HEHPOHOB ITUX KMBOTHBIX BEPXHEACTPAJIBbHOI0 U MEHTAJIb-
HOI'0 TeJ1, 0€3 KOTOPOro HEBO3MOKHO BO3HMKHOBECHUE Pa3yMa.

[TnoTosiAHBIE KUBOTHBIC TIOTYUAIOT C MUIIEH TaKOe KOJIMYECTBO TPYMHOTo (KH-
BOTHOTO $1/1a), KOTOPOE UX OPTaHU3M IMOJHOCTBIO PACIICHUTh HE B COCTOSIHUU. Tpym-
HBIU 571 HApyIllaeT OOMEHHbIC MEXaHU3Mbl OpTraHU3Ma, U HEUPOHBI MO3ra TaKUX KU-
BOTHBIX HE MOJIy4alOT HY>KHOTO KOJMYECTBA BEIIECTB, HEOOXOAUMBIX MPHU 3aPOK]IEC-
HHUH U Pa3BUTUU MEHTAJIBHBIX TEI.

BCGHI[HI)IG JKUBOTHBIC I10JIY4YaroT C HI/IHleﬁ A4kl KaK OAHOI'O, TaK U APYyroro Tuiia.
Ho xommuecTtBO 3THX A00B TaKOBO, YTO OpraHu3M B COCTOSHHH PACHICIIMTL HUX IIOJI-
HOCTBIO, UTO U CO3I[aéT 6J'IaFOHpI/ISITHBI€ YCIOBUSA AJIA MOSABIICHUA Y BCCAJHBIX JKH-
BOTHBIX HeﬁpOHOB, HMEHIIHUX BEPXHEACTPAJIbHbBIC U MECHTAJBHBIC TE€JA, IIPU KO-
TOPbLIX BO3MOKHO BOSGHUKHOBCHHEC pa3yMma...

Takum oOpazoM, pacTutejibHble (GOPMBI KU3ZHH SABJISIOTCH (PyHAAMEHTOM
J1000# 3K0I0rNYecKOl cucTeMbl. OT 4ero ke 3aBUCUT KOJMYECTBO PACTUTEIbHOU
OmoMaccel B TOM WM MHOHM 3KoJlorudeckoi cucteMe? JIsi mro0oi SKOJIOTrHUeCcKOn
CHUCTEMBI OCHOBHBIMU OMPEACIAIONIMMHI TPU3HAKAMHU SIBJISIFOTCS CIEYIOIIUE:

a) MOIIHOCTh COJIHEUHOM pajuanuu (e€ onTuyeckas 4acTh), najaroniasi Ha eau-
HUIlY TTOBEPXHOCTH B €IMHUITY BPEMEHH (IIPU MPEBBIIMICHUHU TOMYCTUMONW MOIIHOCTH
COJIHEUHOW pajiuaIiuy, >KUBbI€ OPTaHU3MbI THOHYT).

0) ouonornyeckuii KIIJI pactutrenbHbIX OPraHu3MoOB, T.€., KaKas 9acTh COJHEY-
HOI'0 CBETAa MOTJIOLIAECTCS PACTEHUSIMH U MCIIOJIB3YETCS IPU CUHTE3€ OPraHUYECKHUX
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COC/TMHCHHUH.
B) KOJIMYECTBO Pa3HbIX BUJIOB PACTUTEIBHBIX OPraHU3MOB.
I') KOJIMYECTBO PACTCHUIN OJTHOTO BU/IA.
3anucaB BCE 3TO B MATEMAaTUYECKOM BHUJIE, MOJy4aeM BhIpaKEHUE:

Sij

[T IW(®) ¥(ij) nj) ds di dj = miy(t) (4)

000

rJIe:

mip(t) — KOIMYECTBO pPAaCTHTENLHON OMOMACCHI, CHHTE3UPYEMON B €IMHMILY

BPCMCHH BCCMHU PACTUTCIIbHBIMHA OpraHU3MaMU Ha CAWHUIC ITIOBCPXHOCTHU IIJIAHCTHI.

YacTh pacTUTEIHHON OMOMACCHI MOTJIONIAIOT PACTUTEILHOSIHBIE (TPABOSIIHbIC)
KUBOTHBIC. V3 3TOI yacTu, mocie COOTBETCTBYIOIIEIO PACIICIJICHUS U TIpeoOpas3o-
BaHUS, CHHTE3UPYETCsl OMoMacca TPaBOsIHbIX )KUBOTHBIX:

sab

[ ] Imijp(t)¥(ab)n(ab)dsdadb= m®y(t) (5)

000

re:

m?p(t) — GuoMacca TPaBOSIHBIX )KUBOTHBIX, CHHTE3UpYyeMas B €JUHUILY Bpe-
MEHHU Ha eJUHUIIE TUIOIIA/IH.

[1noTOsIIHBIE KUBOTHBIE TIOEIAIOT YaCTh TPABOSIHBIX; MOCIE COOTBETCTBYIOIIE-
ro pacuieIuieHus U MpeoOpa3oBaHus U3 3TON YaCTH CUHTE3UPYyeTCsl Omomacca IioTo-
SITHBIX JKABOTHBIX:

scq

[ ] Imabp(t)¥(cq)n(ab)dsdcdgq= m®(t)  (6)

000

re:

mM°®p(t) — OmomMacca TPaBOSIHBIX KHBOTHBIX, CHHTE3UpyeMasi B CAWHHILY Bpe-
MEHU Ha eUHUIIE TUIOIIA/IH.

Crnemyer OTMETUTh, YTO K TPABOSHBIM >KUBOTHBIM OTHOCSITCSI BCE BUIBI, KOTO-
pBI€ TOENAI0T KaK JKUBbIE, TaK U MEPTBBIE PACTUTENbHBIE OpraHU3Mbl. Mcmonb3ys
BBeIEHHBIE 00Oo03HaueHus (4), (5), (6) MOXKHO 3amucaTh MaTeMaTHUYECKYI0 MOJEIb
HKOJIOTUYECKOM CUCTEMBI B BUJIE:

mip(t) + Mm22y(t) + m9y(t) = const¥ (7)

Kax noxazanu nmpakTudeckue uccienoBanus 61uosnoros, Tojbko 10% Ouomaccsr
pacTeHul MepexoauT B OMOMACCy TPaBOSAHBIX KUBOTHBIX, U 10% Ouomaccel TpaBo-
STHBIX JKMBOTHBIX IMpeoOpaszyercs B OMOMacCy IUIOTOSIHBIX JKUBOTHBIX. Ecim moj-
CTaBUTh B 3TO YpPaBHEHHUE 3HAYCHMSI CJIAra€MbIX M BBIHECTH 32 CKOOKH OOIIHME MHO-
KUTEJH, TIOTYIUM ITO YpaBHEHUE B HECKOJIBKO JAPYroM, O0Jiee HATJISITHOM BUJIE:

Sij

[If'W(s)®(ij)n(ij)dsdidj[1+...+...]=const¥ (8)

000

N3 popmynel (8) BUIHO, 4TO BCE MHOTOOOpaszue (popM KUBOWM MPUPOABI, €€ Ka-
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YECTBEHHBIN U KOJIMYECTBEHHBIN COCTAB OMPEAECIACTCS:

a) INIOTHOCTBIO ITOTOKA COJIHCYHOI'O CBCTA, ITaJJAarOIICIO Ha CAMHHUIY ITOBCPXHO-
CTH IINIAHCTHI B CAMHUIY BpCMCHU.

0) ouonorndyeckum KIIJI pacTUTENbHBIX OpraHU3MOB, T.€., KaKas 9acTh COJTHEY-
HOTO CBETa MOTJIONIAETCS ¥ Tpeodpa3yeTcsi B paCTHTEIbHYIO Onomaccy.

Koaddutment W(ij) HeoaAMHAKOB y pa3HBIX TUIIOB PACTUTEIBHBIX OPTaHU3MOB U
MO>KET MPUHUMATh 3HAUYCHUS B UHTEpBAJIE:

0<Y(@j =<1

Camble COBEpILICHHBIE TUITBl PACTUTENBHBIX OPraHU3MOB Ha 3eMile UMEIOT Ouo-
nornuecknii KIIJI pausiii 0,1 (10%). Takum oOpa3oM, CI0KHOCTh, MHOTOOOpa3ne
¢bopM U BUIOB KOHKPETHOM KOJOTHYECKONW CHUCTEMBI ONPEACNAETCA B MEPBYIO OYe-
penpb asyms mapamerpamu — W(S) u W(ij).

A ecnu y4ecTb, YTO IUIOTHOCTh MOTOKA COJIHEYHOT'O CBETA, MAJAIOIIEro B €1U-
HUIly BPEMEHHM Ha €IMHHULY MOBEPXHOCTU U3MEHSAETCS OYEHb MEJJIEHHO U MPUTOM
MIOCTENIEHHO YMEHbIIAeTCsl (€CiM CpaBHUBATh MHTEPBAJl BPEMEHU C MOMEHTA BO3-
HUKHOBEHUS KU3HU Ha IUIAHETE U TEKYyIlee BpeMsl), U B TEUEHHUE TOTO K€ MepHuoaa
BPEMEHM Ha CMEHY IPOCTOM 3KOJOrMYECKOM CHCTeME MpHuxojauiia Oosee CloXHas,
COBEpIIICHHASI, MOKHO ClIeJaTh CIASAYIOUINI BBIBOI:

buosornyecknii KIIJI sB/jsieTrcss 0CHOBHBIM MapaMeTpPoOM, ONpeAe/IAI0IIUM
MHOroo0pasue ¢opmM U BHI0B, 00pa3yI0LIUX JH00YI0 IKOJTOTHYECKYIO CHCTEMY.

Boipaxkenue (8) sBisieTCSI OCHOBHBIM 3aKOHOM 3BOJIIOIMM KMBOW MaTEpHUU.
[IpruéM, U3 3TOro 3aKOHa CJIEAYyeT 3aKOHOMEPHOCTb MOSBICHUS Pa3HOOOpPa3HbBIX
dbopm xu3HM B KocMoce Ha pa3HbIX IJIaHeTaX (HE TOJIBKO OeNKOBbIX). McTOUuHHKOM
JUTSl BOBHUKHOBEHUS )KU3HU MOXET CIYXHUTh HE TOJIBKO ITUIOTHOCTh MOTOKA COJIHEY-
Horo cBeta W(S), Kak 3TO MPOU30IILIO Ha TUIaHEeTe 3eMJIsl, HO U JIF0OOW JPYTo# MOTOK
MaTEepUid, 4YTO €CTECTBEHHO MPUBEIET K MOSABICHUIO APYTUX (POPM JKU3HH.

MHorooopasue ¢popM KU3HU — 3AKOHOMEPHO.

Kpome Toro, uz gopmyssl 3K0I0THUECKON cUCTEMBI (8) clielyeT BBIBOJ O BO3-
MOHOCTH HCKYCCTBEHHOTO CO3JJaHUSI PACTUTEJIbHBIX OPTaHU3MOB C Pa3TUYHBIMHU
KIII ¥(ij), OonpimumMu, yeM y mokpbIToceMeHHBIX (0obItie 10%).

ITO JaéT KJIKY K YNPABJICHUIO IBOJIOLIHNEH IKOJTOTHIECKONl CHCTEMBbI, BO3-
MOKHOCTb MCKYCCTBEHHOI'0 CO31aHHUS KAYeCTBEHHO HOBBIX JKOJIOTHYECKHX CH-
CTeM, PelIeHUI0) MHOTHX JKOJOTHYeCKUX U APYIrUX Npod.ieM, KOTOpbie BO3HUKJIH
y 4YesioBevyecTBa!l

Mnasa 5. Kpyroo6opoTt >xu3Hu Ha 3eMmsie. MHOroMmepHoOCTb
XKU3HMU

KadecTBEeHHBIM OTIIMUKMEM KMBOM MAaTEPUM OT TaK HA3bIBAEMON MEPTBOM, ABIIS-
I0TCSI 0COOCHHOCTH CTPOCHHMS OPIraHMYECKHX MOJIEKYJI, 00pa3yloIuMX KJIETKHU
JIIO00r0 OpraHu3mMa. JTU MOJIEKYJIBl U3MEHSIIOT MEPHOCTh MUKPOKOCMOCA KIIETKH JI0
TaKoW BENMYMHBI, KOT/la KAaUYeCTBEHHBIH Oapbep MexXay (PU3HUYEeCKUM U 3()UPHBIM
YPOBHSIMU HCU€3aeT, U MPOUCXOAMUT MepeTekaHue Gopm Marepuil ¢ (PpU3nIecKoro
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ypoBHs Ha 3@upHbii. Ha a¢upHOM ypoBHE hopMHpyeTCs TOUHAsT KOMUS KJIETKU (Pu-
3U4ecKoro ypoBHsi U3 Marepuu G (moapoOHO 00 3THX MeXaHU3MaX TOBOPUJIOCH B
['naBe 2). CuHTE3UpyETCS, TAK HA3bIBAEMOE, I(PMPHOE TEJI0 KJIETKH.

[Ipu 3BoMIONMU KU3HU HA ONPEJICIEHHOM 3Tane BO3HUKAIOT MHOTOKJIETOYHBIC
OpTaHU3MBbl, y KOTOPBIX KaK1as KJIETKa B OTACIBHOCTH (DYHKIIMOHUPYET B MHTEPECaxX
Bcero coodmectBa. M Bce KJIIETKM MHOTOKJIETOYHOTO OpraHM3Ma CO3/1al0T cOaaHCH-
POBaHHYIO CUCTEMY — E€IUHBIN OpraHrW3M M3 MHOXECTBA MPOCTEUIIINX OPTraHU3MOB-
KJIETOK, B KOTOPOM BC€ (DYHKIIMH ATUX MPOCTEHIINX OPraHU3MOB COTJIACOBaHbI MEXK-
oy coboil. OHM U Pu3NUecKH 00pa3yroT LEIbHYI0 CUCTEMY — (HU3HYecKoe Teso
MHOTOKJIETOYHOT0 OPraHU3Ma.

UTto xe mpOoUCXOAUT ¢ YPUPHBIMU TEIaMU KJIETOK MHOTOKJIETOYHOTO OpraHu3-
Mma?

Y OJHOKJIETOYHBIX OPraHU3MOB YCIIOBUEM JKU3HU SIBJISCTCS FAPMOHMS MEXKAY
¢puzuveckum n 3PUPHBIM TeJIaMH, IPU KOTOPOH BO3HUKAET HMPKYJISIIUA (Iepe-
TeKaHWe) MaTepuii Mexay YPOBHSMU. MHOTrOKJIETOYHBIM OopraHu3M Ha (usndye-
CKOM YPOBHE MPEJCTaBIIAECT COOOIl COTJIACOBAHHYIO (PYHKIIMOHUPYIOIIYIO CHCTEMY
KJIETOK.

VY CIIOBUSIMM JKM3HM MHOTOKJIETOYHOIO OpPraHW3Ma SBJISICTCS HE TOJIBKO TapMo-
HUSI MeXAY Pu3ndeckuM U 3QUPHBIM TeIaMU KaXJA0W KJIETKH B OTACIBHOCTH, HO M
rapMoOHHUS MexKAy I(PUPHBIMHU TeJIaMH BCeX KJIEeTOK, 00pa3yliuuX JaHHbIA MHO-
rOKJIETOYHBI opranu3m. /[pyrumu cioBamu, 3pUpHBIEC Tella KJIETOK MHOTOKJIETOY-
HOTO OpraHu3mMa Ha 3(UPHOM YPOBHE CO3/IAl0T TOXKE €IUHYIO CUCTeMY — J(uUpHOe
TEJI0 MHOTOKJIETOYHOT0 opranu3ma (cm. Puc.44 u Puc.45).
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YcnoBueM HOPMAalbHOM YKU3HEACATEIBHOCTH SBIISICTCS COaJaHCHPOBAHHOCTH
MPOIECCOB MEXy (hU3nueckuM U dPUpHBIM TelaMu opranu3Ma. B xoje sBostonuu
MHOTOKJIETOYHBIX OpPraHU3MOB (PU3WYECKHUE KJIETKH, UX O0pasyroliue, Creruain3u-
POBAJIMCh HA TE€X WM UHBIX (DYHKIUAX, HEOOXOIUMBIX JJI 0OeCrieueHUs KU3Heaes-
TEILHOCTH M KU3HECIIOCOOHOCTH OpraHu3Ma B IIEJIOM.

HpI/I COBCPIICHCTBOBAHHNHN 3TUX MCXAHHU3MOB, KIICTKH, BBIIIOJHAIOIIHNC PA3HBIC
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(GyHKUIMHA OpraHu3Ma, U3MEHUJIUCH U BHEIIHE, U BHYTPEHHE, YTO MPUBEJIO K BO3ZHUK-
HOBEHHMIO PA3HBIX THIIOB KJIETOK Opranm3ma. Pa3zHas cTpyKTypa KJIETOK OpraHu3-
Ma MpUBeJa K TOMY, YTO 3TH KJIETKU OKa3bIBAIM PA3JIMYHOE BIMSIHUE HA CBOM MUKPO-
KocMocC. BernencTBrue 3Toro HeKOTOphIe THUIIBI KJIETOK OpraHu3Ma MpHoOpeIn HOBOE
Ka4eCTBO.

HN3MmeHeHue MCPHOCTH MHKPOKOCMOCA 3TUX KJIICTOK AOCTUIJIO YPOBH:A, IIPHU KO-
TOPOM OTKPBLJICH Ka4eCTBEeHHbIH 6ap1>ep MEKIY (l)l/l3l/l‘IeCKl/lM H acTpajJbHbIM
miaanamu. 1 Ha ACTPAJIBHOM IINIAHC HAYAJICA CHUHTC3 dACTPAJIbHBIX TCJII 3THX KIICTOK,
KOTOPBIC, B CBOIXO O4YCPCAb, Ha 3TOM YPOBHC CO34aJIN CBOIO CHCTCMY B3aI/IMOI[eI‘/’I-
crBud. Pa3BuTHEe TakoW CHUCTEMBI Ha ACTPAJIbHOM IINIAHC IIPHUBCIIO K q)OpMI/IpOBaHI/II-O
aCTPaAJbHOIO T€JIa OpraHusmMa.

B cuny ocoGeHHOCTEH OTAMYHS acTPaIbHOTO IUTaHa OT (PU3UUECKOTO, aCTPaIb-

HBIE TEJIa y OPraHU3MOB MOTYT ObITh 00pa30BaHHBI, Kak 0JHOM (popmoit matepuun G
(cm. Puc.46 u Puc.47),
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tak U AByMs — G u F (cm. Puc.48 u Puc.49).
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AcTpanpHOE TeJI0 oprann3ma, o0pa3oBaHHOe U3 oaHOU MaTepun G , Ha3bIBaCT-
Csl HU’KHEAaCTPAJbHBIM TeJI0M, a 00pa3oBaHHOE U3 ABYX (opm matepun G u F —
BePXHEACTPAJIbHBIM WJIH MOJHBIM ACTPAJIbHBIM TEJIOM.

Jlo mosIBJIeHUsI y OpraHU3MOB BEpXHEACTPAIbHBIX TEJ, HBOJIIOLUS KUBOU MaTe-
pUM TPOILJIa MHOXKECTBO PAa3HBIX HBOJIIOLIMOHHBIX CTaJWN, BOZHUKIO OTPOMHOE KO-
JMYECTBO Pa3HOOOPa3HBIX )KUBOTHBIX Opranu3mMoB U ¢opM. Ho TOIBKO HECKOIBKUM
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BUJaM JKMBOTHBIX, Y KOTOPBIX HEPBHbIE KJIIETKM — HEWPOHbI — 00pa30Bajl CKOH-
LEHTPUPOBAHHYIO BHYTPHU YepeIla OPraHu3Ma €IMHYI0 CUCTEMY — MO3T, COCTOSIIMM
U3 MHOTMX MUJUIMAP/IOB HEMPOHOB, yJal0Ch B XOJ€E BOJIIOIIUN HApabOTaTh BEpXHE-
acTpajbHble Tena. Mo3r denoBeka oOpa3oBaH YETHIPHAALATHIO MUJUIMAPAAMU
HEUPOHOB.

Bce 3Tu KMBOTHBIE, UMEIOIINE BEPXHEACTPAIbHBIE TEJIa, OTHOCSITCS K OTPSIY
BbICHINX MJICEKONMHUTAKIINX. JTO — CJIOHBI, JAeJb(PHHBI U YeJ0BeK. 11 Tonbko ye-
JIOBEK, B CHUJIy €ro BHUJOBBIX OCOOCHHOCTEH, MPHU IMOJTHOLIEHHOM Pa3BUTUU CBOETO
MO3ra UMEET BO3MOXKHOCTh HapaboTaTh APyrue Tejla Ha OCTAIbHBIX YPOBHSX IUIaHE-
Thl (MEeHTaJIbHbIE TeJIa — MepPBoe, BTOPOe, TPEeThe H YeTBEPTOE).

[Ipu BIUTHIBaHUM MO3TOM YE€JIOBEKa OIPOMHOTO 00bEMa MHGOpPMAIHH, HAKOTI-
JIEHHOTO Y€JIOBEYECTBOM 32 BCIO MCTOPHIO €r0 CYIIECTBOBAHUS Ha IJIaHETE 3eMJisd U
KaueCTBEHHOM OCMBICIIMBAHUM 3TOW WMHQOpMAIUU, HEUPOHBI MO3ra CTPYKTYpHO M
(YHKIIMOHATTLHO U3MEHSIIOTCS (B OOJIBbIIEH CTENEHM — Ha 3(PUPHOM U acTPaIbHOM
YPOBHSIX).

[Ipu 3TOM 3uUpHBIE U acTpaibHBIC TeJa HEHPOHOB CTAHOBATCS 0oJiee MIIOTHBI-
MU, «TSDKETBIMUY, YTO MPU HapaOOTKE MOJHOTO BEPXHEACTPATIHLHOTO Tejla MPUBOIUT
K HMCYE3HOBEHMIO OYEPEIHOTO KaueCTBEHHOIro Oapbepa Mexay (U3HUECKUM M Iep-
BbIM MEHTAJIbHBIM IIJIAHOM IUTaHETHI. [Ipu 3TOM HauMHAETCS CMHTE3 U pa3BUTHUE TIEP-
BOI'0 MEHTaIbHOro Teaa (cM. Puc.50 u Puc.51),
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Puc. 51

MOJTHASI DBOJIIOIMSI KOTOPOTO, MPECTABIsAET COO0M MOCIIeIOBATEIbHBIA CUHTE3
u3 Tpéx ¢popm marepuu G, F u E.

[Ipu manpHEHIIIEM TapMOHUYHOM JTyXOBHOM pPa3BUTHHU UYEJIOBEKa, TIEPBOC MEH-
TaJbHOE TEJIO YIUIOTHAETCS, YTO Ha OMPENeIEHHOM YPOBHE 3TOTO Pa3BUTHS MPHUBO-
JUT K OTKPBITHIO OYEPEIHOT0 KaueCTBEHHOTO Oapbepa MexXIy (pU3NYecKuM U BTO-
PBIM MEHTAJIHBIM TUTAHOM IUTaHeThl. HaunHaeTcss HapaboTka BTOPOTO MEHTaJIBLHOTO
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Teja IocienoBarebHo U3 4eThlpéXx (opm marepuun G, F, E u D (cm. Puc.52 un
Puc.53).
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W nanee mpum TexX K€ YCIOBHSX TapMOHHYHOTO Pa3BUTHS TMOCIENOBATEIHLHO
HapabaThIBaeTCs TPEThe MEHTAJIbHOE TeJo u3 msatu popm mMarepuu G, F, E, D, C (cwm.
Puc. 54 u Puc.55)
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U 4eTBEPTOE MEHTaJIbHOE Teno u3 mectu Gopm matepuii G, F, E, D, C, B (cm.
Puc.56 u Puc.57).
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Puc. 57

1 |og
-0 m=0

[Ipu noJIHOM pa3BUTHH MOCIEAHETO, A1 TAKOTO YEJIOBEKA MCYE3AK0T BCe Kave-
CTBEHHbIe Oapbepbl IJIAHEThI, 3AKAHYUBAETCHA 3€eMHOI HYJEeBOH UKJ IBOJIIO-
MU CYIIHOCTH M HaYMHaeTcs 3tan KocMuveckoil 3B0JIIOLIH.

Morn ommb04HO CYNTAIOT TAKOE KAYECTBEHHOE COCTOSHHE BBICIIAM 3BOJIFOLH-
OHHBIM JIOCTH)KEHHEM — COCTOSIHUEM HUpPBaHbl, ciusiHueM ¢ abcomtoroMm. Cornia-
CUBIUUCH C ATUM YTBEPXKICHHEM, Mbl CTAHEM IOXO0XMMH Ha 4YEJIOBEKA, KOTOPBIi,
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JIMIIb IIPHOTKPBIB ABEPHU JOMaA YKC€ CUHNTACT IMYTCHICCTBHUEC 3aKOHYCHHBIM. 210 —
IBOJIOIINOHHAA CﬂMOﬁJ’IOKHpOBKa.

[To Mepe mpaBWIIBHOTO ABOJIFOITMOHHOTO PA3BUTHUS YEIIOBEKA, €r0 CYITHOCTh BCE
OompItie U Oosbie mpudmmKaeTcs K pusudeckomy ey (cm. Puc.44-57). 3to co3na-
€T MakcuMaITbHO A(()EKTUBHBIE YCITOBUSA IS YHKIIMOHUPOBAHUS (DU3UIECKOTO TeJia
Y TEJI CYIIIHOCTH, KAK OJJTHOM FrAPMOHUYHOU CHUCTEMBI.

Hannure MeHTalnbHBIX Tell Ja€T YEJIOBEKY, UX UMEIOIIEMY, KOJIOCCAIBHYIO IICH-
XUYECKYIO CUILY, IOCPEACTBOM KOTOPOM TaKOM YEIOBEK MOYKET BIUATH Ha IPOLECCHI,
IPOUCXOASIIME B NMPUPOAE, KaK B JIOKAJBHOM, TaK M B IUIAHETApHOM MacluTade.
TOJIBKO CHJION CBOEW MBICIM BIWATH U YIPABIATH IPOLIECCAMHU, MPOUCXOISIIMMUA B
4eJI0Be4eCKOM 0011ecTBe. BUAETh U CIIbIIATh IPOILIOE, HACTOsIIEE U Oyaylee.

Bnuars u u3meHsaTh Oyayiiee, Kak OTACIbHON JTUYHOCTH, TaK U YEJIOBEYECTBA B
nenom. Cuiiol MbICIIM TIEpEMENIAThCA B MPOCTPAHCTBE, BO Beenennoi... I MHOrOE,
MHOTO€ Jpyroe... Takas cuia J0JKHA ObITh U MOKET ObITh TOJBKO y YeJ10BeKa C
YHMCTBIMHU NOMBICJIAMH, YUCTOM AYLION M OTKPBITHIM K A00py cepauem. Ilotomy,
YTO 3TOr0 YPOBHS MOXKET JOCTHYb TOJIBKO YEJIOBEK, HIYIIHNA 0 MPAaBUIBHON JI0POre
pa3BUTUs — Jopore 100pa. 370, KaKUM Obl CUJIBHBIM OHO HE Ka3aJloCh Ha MEPBBIM
B3IV, K 3BOJIOIMHU He CIOCO0HO. MHMMas cuia 3J1a — B €ro HarysIHOCTH UL
OOJIBIIIMHCTBA TEX, KTO HE IOHUMAET U HE MOXKET BUJETh MPOUCXOASAIIET0 HA JPYTUX
YpOBHsIX. Brpicuias ke cuia mposBisSIeTCsl B €€ TapMOHHUYHOM, «0€300J1€3HEHHOM
BJIMSIHUM Ha KaKue-Ir00 MPOLECChl, MPOUCXOIAIINE B MPUPOJIE WA B YEIOBEUECKOM
oOmecTtBe. Takum 00pa3oM, Mbl pacCMOTPENIA BCE ATallbl 3BOJIOLUOHHOTO PAa3BUTHUSA
’KUBBIX OPTaHU3MOB, OT MIPOCTEUILNX 0 BBICHIMX, HA YPOBHSAX IUIAHETHI — 3(PHUPHOM,
aCTPAJIbHOM, IIEPBOM, BTOPOM, TPETHEM U YETBEPTOM MEHTAIBHBIX YPOBHSX.

Kak mp1 yxe 3HaeMm, KaxxJIblid )KUBOM OPraHU3M UMEET CYIIHOCTh. [Ipnuém, mu-
HUMAJIbHOE KOJIMYECTBO TEJ CYHNTHOCTH — OJHO (3PUPHOE) y MPOCTEHIINX, TPUMHU-
TUBHBIX OPraHU3MOB, MAaKCUMAJIbHOE — IIECTh (3PUPHOE, acTpajabHOE, IEPBOE, BTO-
poe, TpeTbe U 4eTBEPTOE MEeHTaNbHBIE). [Ioka J1F000M opranu3M KuUBOU, GU3UIECKOE
TEJIO U CYIIHOCTbh COCTABIISIIOT OJHO Leoe. [loka oprann3m »KUBOM... A 4TO Ke Ipo-
HCXOAUT C CYIIHOCTBKO ATOTO OPraHM3Ma, KOTJa OH yYMHUPAeT €CTECTBEHHOW WIIU
HAaCWJIbCTBEHHOU CMeEPTHI0?!. UTO MPOMCXOMUT C CYHIHOCTSMH BCEX JKMBBIX Opra-
HU3MOB, KOTOPBIC JKWJIU WM MPOAOKAIOT KUTh B TEUEHUE YETHIPEX MUILIAAPIOB
JIET CYIIECTBOBAHUS KM3HU Ha 3emiie?!

3a 3TO BpeMms MOSBWINCH U WCYE3IM MWIIMOHBI BUJOB JKMBBIX OPraHU3MOB.
YacTh U3 HUX MPOJOJIKAIOT COCTABIIATH SKOJIOTMUECKYIO0 CHCTEMY COBPEMEHHOM Iia-
HEThl. MIJITHApABl ¥ MUJUTHAPABI JKUBBIX OPTaHU3MOB JKUJIH U BbIMepiH. X yxe
HENb3s1 YBUIETh B MpUpoje. UTo ke CIYyIUIIOCh C CYIIHOCTSIMU 3TUX OpPTaHu3MOB?!.
Mo3xeT ObITh, CYIIIHOCTH TOXE THOHYT, ¢ THOEbIO GU3NUECKOTOo Tesa?!

Ecnu na, To, npu kakux ycnoBusix? Eciu HeT, TO, YTO ¢ HUMU MPOUCXOAUT TO-
cie Tudenu GU3NYECKOro Tela, KyJla OHM MOTOM yXoAsaT? UTo ¢ HUMH MpOUCXOAUT
nanpuie?.. YTo ciydusioch ¢ CyIIHOCTSIMH KHUBOTHBIX BBIMEPIIMX BHJIOB, YTO MPOHC-
XOJUT C CYIIHOCTSIMH >KMBOTHBIX BHJIOB, MPOJOJDKAIONIMX KHUTh B 3KOJOTHYECKOU
cucreme 3emin?..
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JlaBaiiTe sxe momnpoOyem pa3o0paThCs B MHTEPECHEUIIIEM SIBICHUU >KUBOU MpPH-
ponsl... [lepeBepHEM CllenyIOIIYyIO CTPAHUIY 3araJAKH KHU3HMU. ..

B MOMEHT ecTecTBEHHOW MM HACHJIBCTBEHHOIN CMEpPTH JIOOOTO JKUBOTO Opra-
HU3Ma MPOUCXOJUT pa3pylIeHUE 3alIUTHOTO MCHU-TIONA opraHuzMa. OcBoOoauBIINE-
csi mpu 3TOM (OPMBI MaTEpPUM CO3JAIOT BCIJIECK SHEPTUHU, KOTOPBIA OTKPHIBAET
OoJbIliee WM MEHbIIIEE KOJMUECTBO KaYeCTBEHHBIX OAPhEPOB MEXAY YPOBHSIMU Ija-
HeThl. OOpa3yercsi SHEPreTUUECKHil KaHal 10 MEPBOrO 3aKPBITOTO KauyeCTBEHHOTO
Oapbepa M 0 3TOMY KaHaIy CYIIHOCTh JAHHOTO >KMBOI'O OpraHU3Ma BTSITMBACTCS HA
TOXIECTBEHHBIN €€ CTPYKTYpPE YPOBEHb IIJIAHETHI.

CymHocTH NpOCTEHIINX U MPOCTBIX KUBBIX OPTaHU3MOB, KOTOPBIX MOJABIISIO-
niee OOJIBIIMHCTBO, NOMAJA0T HA 3QUpHBIM IaH. CyIIHOCTH OCTAbHBIX, B 3aBHCH-
MOCTH OT YPOBHS 3BOJIIOLIMOHHOI'O Pa3BUTHSA KAXKIOTO BUAA, NONAJAIOT HA pa3HbIE
MOIypOBHU HI)KHEACTPAIBHOTO TUIaHa TutaHeThl. CyIIHOCTH HECKOJIbKUX OoJiee BbI-
COKOOPIaHM30BaHHBIX BUOB >KMBBIX OPraHW3MOB MOMNANal0T, B MOMEHT CMEPTH, Ha
pa3Hble NMOAYPOBHU BEPXHEACTPAIBHOIO TUIaHA TUIAHETHl. M TOJMBKO CYIIHOCTH YacTH
0c00ei ITUX BUJOB MPUXOIAT HA MEHTAJIbHBIE IJIaHbI 3EMJIH.

Jlanee, B MOMEHT 3ayaTusi 0000 KMBOI'0 OpraHW3Ma Ha IUIaHETe, CO3MaéTcs
BCIJIECK DHEPrUU B COOTBETCTBHMU C NEHETMYECKUM IMOTEHIIMAJIOM 3TOro Buja. Ot-
KpPBIBAE€TCSI COOTBETCTBYIOIIEE YKMCIIO KAaYECTBEHHBIX OapbepoB, (hOPMUPYETCS IHEP-
TETUYECKAN KaHall, IO KOTOPOMY BTATUBAETCS CYIIHOCTH CYILECTBA, TOXKIECTBEHHO-
I0 C 3TOM I'€HETHUKOM.
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Puc. 58

[Ipoucxoaut mporecc, oOpaTHbIi mpoueccy cmeptu. [lo Mepe uccskanus sHep-
I'MH, BO3HMKIIIEW B MOMEHT 3a4aTusi, Oapbepbl HAUMHAIOT 3aKPbIBATHCS U YEPE3 HEKO-
TOpOE BpeMs BCE BOCCTAHABIMBAETCS, KaK ObLJIO 0 BOSHUKHOBEHHUS 3TOTO BCILJIECKA.
ITocre 3TOro CymHOCTh HAYMHAET CO3/aBaTh U3 pacTylled Omomacchl cebe HOBOE
¢dusnueckoe teno. U kpyr 3ambikaercs... (cM. Puc.58).

HO, 4TO KC NpOU301IJIO € CYIMHOCTAMU MUJIJIMOHOB BUIOB KNBLBIX OPIraHU3MOB,
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KOTOPBIE MCYE3JIN C JIMLA 3EMJIM B XOJI€ ABOIIOLMU?.. UTO 7K€ MPOUCXOIUT C CYLIHO-
CTAMU BBIMEPLIMX YXUBOTHBIX, KOTOPbIE B MOMEHT €CTECTBEHHOMN MJIM HACUJIbCTBEH-
HOM CMEPTH, KaK U CYIIIHOCTU BCEX OCTAJIBHBIX KUBBIX OPraHU3MOB [0 BO3HUKIIUM
KaHajaM MONajiy Ha COOTBETCTBYIOIINE YPOBHH IIAHETHI?..

JUtst HUX yKe€ HUKOIr/a He OyZeT BCIUIECKA, BOSHUKAIOIIEr0 B MOMEHT 3a4aThs
MOTOMY, YTO HEKOMY CO3aTh 3TOT BCIUIECK Ha (PU3UYECKOM ypPOBHE... DTH CyIIECTBA
NnoTepsijiu cBoii Ouosiornyeckuii pynaament. bes pusmaeckoro Tena rodoe cyie-
CTBO HE CHOCOOHO K aKTMBHOW 3BOJIOLUU MOTOMY, YTO B (PU3UYECKOM TEJI€ MPOUC-
XOJSIT MPOLIECCHI PACIICTUIEHUSI BEIIECTB, CO3AAETCA MOTOK MaTepyid, UAYLIUNA Ha BCE
YPOBHU CYIIHOCTU U OOECIEYMBAIOIINNA BO3MOXKHOCTh AKTUBHOM YKU3HENEATEIbHO-
CTU U €€ pa3BUTHE.

He umes ¢usmueckoro tena, CymIHOCTh OCTAa&TCsl O€3 MOCTOSHHOTO aKTUBHOTO
MCTOYHHKA 3HEPruu. To, 4TO CYIIHOCTh MOKET YCBOUTh CBOMMH TEJIAMH Ha JPYTHX
YPOBHSIX, JOCTATOYHO JIMIIb AJIfl COXPAHEHHMSI LEeJOCTHOCTH 3TOM CymHOCcTH. [lo-
ATOMY, CYIIHOCTH BBIMEPIIMX BHUIOB, MOMNABLUIME B TaKWE YCIIOBHS, CTaJId MPHUCIIO-
cabiMBaThCs K JKM3HM Ha JAPYTUX YpoBHAX. [Ipuuém, CyIIHOCTH pa3HBIX BHJIOB
HalUTA Pa3Hbl€ COCOOBI MPUCITOCOOIEHUS.

YacTh W3 HUX HAYAJIH TOTJIOMIATH M HCMOJB30BaTh, KaK MCTOYHUK HOBOU
SHEPTUM JUIS CBOErO 0oJiee aKTHBHOTO CYIIECTBOBAHUS, CYNIHOCTH JAPYTHX BH/IOB,
NMomnaBIIHe B MOJT00HOE COCTOSTHHE H He MMeEIoIHe YHEPreTHYeCKOoi 3aluThl Ha
THX YPOBHSX, WJIM HMeEKIIHe, HO CJIUIIKOM ¢J1a0yl, KOToOpasi He B COCTOSIHMHU
o0ecreYnTh HEeJbHOCTD ITOM CYIIHOCTH.

CymHocT#, KOTOphI€ MPUCTIOCOOMIIMCh K JKU3HU Ha JPYTUX YPOBHAX, HA30BEM
acTpajbHBIMHU KUBOTHBIMU. HexkoTOphie acTpalibHbIE KUBOTHBIE CTAJIU MOEIATh HE
TOJIBKO CYITHOCTH BBIMEPIIUX KHUBOTHBIX, HO U CYIIHOCTH YKUBBIX OPTaHU3MOB, KO-
TOpBIE MPOJIOJKAIIN KUTh U Pa3BUBAThCA Ha (HU3UYECKOM YpOBHE TUTaHETHl. U omsTh
ke, WX JKEPTBAMH CTAHOBWJIMCH T€ CYIIHOCTH, KOTOPBIE HE HMMENIH JOCTATOYHO
Haa&KHON 3alTUTHOW 000JIOYKH Ha BpeMs MX HaXOXJICHHS HA 3TUX YPOBHSX JI0 O4Ye-
PEAHOTO BCIUJIECKA, BOHUKAOIIETO TIPH 3a4aTHH, KOTOPBIM JaBajl UM BO3MOXHOCTH
BO3BpAIllCHUS Ha (PU3NYECKUN YPOBEHb U HAPAOOTKU HOBOTO (PU3UUYECKOTO Tea.

Jpyras 4acTh CyIIHOCTEMN BBIMEPILUX KUBOTHBIX C0O3/1aJ1a CUMOHO3 € JKUBBIMH
OpPraHu3MaMH, NPOJ0/LKABIIMMH Pa3BUBATHCA Ha (U3MYECKOM YpPOBHe (CM.
['maBy 6). Yare Bcero 3To CyIIHOCTH BBIMEPIIHUX YKUBOTHBIX, 00Jiee MPUMUTHUBHBIC
M0 CBOEH CTPYKTYpE, YEM KUBOTHBIC, C KOTOPHIMHU ATHU CYIIIHOCTH CO3/Ial0T CUMOHO3.
[Ipu Takom BapuaHTe NpUCIIOCOOIEHUS, TOIyHaeTCs OJb3a JIJIsl BCEX...

[Ipy 3auaTuy CyIIHOCTH BXOAWT B OIUIOJAOTBOPEHHYIO SHIEKIIETKY, KOTOpas
UMEET CTPYKTYPY OJHOKJIETOYHOTO opraHu3Ma. KauecTBeHHas CTPYKTypa CJIOKHO-
OpPTaHW30BAHHOH CYIIHOCTH OYEHBb CHJIBHO OTIMYASTCS OT KAUYECTBEHHOW CTPYKTYPBI
3MTFOTHBIX KJICTOK (KJIETOK 3apojpblina). MIHTEHCUBHOCTH IPOICCCOB IEePETCKAHHMS
dbopM MaTepuu MEXKIy 3UTOTON M TAaKOW CYIIHOCTHIO HACTOJIBKO Majia, YTO MOTpedo-
BaJIOCh OBI JUTUTETHLHOE BPEMS, ITOKA CYITHOCTh CMOTJIa OBl CO3/1aTh M3 9TOM Omomac-
Chl cebe HOBoe (pu3myeckoe Teno. A JIUTEIBHOTO0 BPEMEHHU JJIsi 3TOrO MPUPOa, K
COXKaJIEHUIO, HE Jaa...
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Tak, KakuM ke 00pa3oM MPeoa0JIEBACTCA ITOT KAUECTBEHHBIA Oapbep MExIy
pa3BHUBalolelics OMoMaccoil U CYUIHOCTBIO, BOIIEAUIEH B 3Ty Ouomaccy? A O4Y€Hb
npocTo... [Ipy 3a4aTu, B MOMEHT SHEPreTUYECKOTO BCIIECKA B OIJIOJAOTBOPEHHYIO
ANIEKIIETKY BXOJIUT HE TOJBKO CYIIHOCTb, TOXKIECTBEHHAs C TECHETUKOW ATOM KIIETKH,
HO Y OJJHA WJIK HECKOJBKO CYIIHOCTEW BBIMEPIINX KUBOTHBIX CO BCEX HUBIIUX YPOB-
Hel TutaHeThl. M CymHOCTh, MakKCHMalbHO OJIM3Kas IO CBOEMY Kadye€CTBEHHOMY
YPOBHIO C 3UTOTOM, BXOJUT B HEE.

Hauynnaercss akTUBHOE pa3BUTHE 3TOM 3UTOTHI JI0 TOTO BPEMEHH, MOKa Kaye-
CTBEHHBIN YpOBEHb pa3BHUBAIOIIEHCS OMOMAcChl HE CTaHET BbIIIE YPOBHS €€ pa3BU-
Baroliei cymHoctu. [Ipy 3TOM BO3HHUKAET COCTOSTHUE, AHAJIOTMYHOE COCTOSHUIO
CMEPTH JJIs1 3TOM CYIIHOCTH. BO3HMKAET BCIIECK, MMPU KOTOPOM 3Ta CYIIHOCTb IMOKH-
JaeT pa3BUBAIONIYIOCS OMOMAaccy U yXOJMUT Ha CBOWM ypoBeHb. CiemayeT OTMETHTh,
YTO Ha BPEMSsl HaXO0XKJICHUS 3TOM CYIIHOCTU B pa3BUBAIOIICHCS Ouomacce, OCIeIHss
NPUHUMAET BHEUTHUI BHUJ 3apOJbIIIa XUBOTHOTO, COOTBETCTBYIOIETO STOW CYIIHO-
CTH.

[Tocne BpIX0/1a MEPBOM CYIIHOCTH, B «CBOOOAHYI0» OMOMACCy BXOAUT CYLUIHOCTb
00Jj1ee BBICOKOPA3BUTOIO BHJIA, KOTOPAsk MOYKET KaYECTBEHHO COTJIacOBATHCA C Pa3BU-
Barolercst 6momaccoil... Ilporecc moBropsieTcss BHOBb M BHOBB J0 T€X MOP, MOKA C
pa3BuBaroIIelics OMOMaccoll He COracyeTcsl TeHETUYECKU TOXKJIECTBEHHas €il cyul-
HOCTb, CO3J1atoIIas cede TeIo Mo CBoeMy 00pa3y U Mo 100uI0.

B »T0#i cuTyaruu BBIMTPHIBAIOT BCE: CYIIHOCTH BBIMEPIIUX KXHUBOTHBIX HEKOTO-
poe BpeMs MOJB3YIOTCS pa3BUBAIOIICICS OMOMAcCOM, HaKaruBasi MOTEHIUAT s
ceOst U B TO K€ BpeMsl aKTHBHO Pa3BUBas 3Ty OMomaccy. A CyIIHOCTh, TOKIECTBEH-
Hasi C TeHETUKOM, BO MHOTO pa3 OBICTpeE MOJydaeT BO3ZMOXKHOCTh CO37aTh ce0e HO-
BO€ (PU3UUECKOE TEO.

be3 Takoro cum6mo3a oueHb OBICTPO BHIMEPJIHM ObI BUJIbI, KAYECTBEHHASI CTPYK-
Typa CYIIHOCTH KOTOPBIX OYEHBb PE3KO OTIIMYAETCS OT CTPYKTYPHI 3UTOTHI. be3 Takoro
cuMOuno03a OblIa OBl MPOCTO HEBO3MOKHA IBOJIIOLMS KU3HU, HE TTOSIBIJIMCH ObI BBICO-
KOpa3BUTHIC OPTaHW3MBI U, €CTECTBEHHO, HEBO3MOXHBIM CTAJIO OBl MOSBICHUE pa-
3YMHOM KHU3HHU...

Jlpyrasi 4acTh BBIMEPIINUX ACTPAIbHBIX JKMUBOTHBIX MPUCIIOCOOMIACH K HOBBIM
YCJIOBHSIM MCIIOJIb3Yys, TaK HAa3bIBA€MbIH, IHEPreTHYecKUuil BaMmupusM... B uém
CyTb 3TOTO SIBJICHHS?!

BcnoMHMM, 4TO KaKIbId KMBOM OpPraHu3M 00JIaJJaeT 3alllUTHBIM IICH-TIOJIEM,
KOTOpO€ 00eCreYrBaeT MAaKCUMAIbHO OJaronpusiTHbIE YCIOBUA IJs1 (PYHKIIMOHUPO-
BAHUS KaXXJ0TO MHOTOKJIETOYHOTO OPTraHW3Ma, 3alluiias €ro OT BO3AECHUCTBUS IPYTUX
ncu-nosieid. Kpome 31oro, 3amuTHOE Mmoje cnocoOCTByeT MaKCUMalbHOMY HaKOILjIe-
HUIO DHEPreTUYECKOro MOoTeHLHUanda u3 (opM MaTepuil, BO3HUKIIUX B pe3yibTare
pacCIIEIJIEHUS] TUIIU 3TUM OPTaHU3MOM.

Tak BOT, SHEpreTUUYECKUE BAMIHUPbI, 0OHAPYKUB KUBOTHOE C OCJIA0JIECHHON WK
pa3pyLIEHHON MICU-3AlUTON, BHEAPSIOTCS Yepe3 HEE B CTPYKTYPHI CYLIHOCTH JTOIO
KUBOTHOTO U 3a0HpParoT cede 4acTh KU3HEHHON CHJIbI — JHEPreTHYecKoro Io-
TEHIHAJIA, TEHEPUPYEMOro (GPU3MYECKUM TeJI0M KepTBbl. [Ipu 3TOM mpoucxoaut
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3HAYUTEIBHO Oo0Jiee OBICTPHIM H3HOC, HC-
TOIICHHE (PU3UYECKOro TeNla, U TaKoe Cy-
IIECTBO  ropas3no  ObIcTpee  morudaeT
HACUJILCTBEHHOM WJIM €CTECTBEHHOU cMep-
Thi0. Takoe »HepreTMueckoe BHEIPEHUE
MOJXKET OBITh, KaK IEPUOJUICCKUM, TaK W
MOCTOSTHHBIM.

Ho, 4T0o0BI co3maTh momo0HOE SHEp-
TE€TUYECKOE BHEAPCHHE, aCTPAJIbHBIM KH-
BOTHBIM HEOOXOJUMO «OTKPBITHY», PEOJI0-
JIeTh KaueCTBEHHBIN Oapbep Mexay (u3u-
YCCKUM M d(DUPHBIM TUTAHAMH IJIAHETHI, a B
HEKOTOPBIX Ciy4asx, JBa Oapbepa —
»¢bupHBIN U acTpanbHbIN. [Ji1 3TOro HEOO-
XOJIUM TIOTeHITAN. B pa3sHoe BpeMs CyTOK
TOJIIIIMHA ITUX O0apbepoB paznuyHas. Mak-
cuMajbHasl TUIOTHOCTh OaphepoB B JTHEB-
HOE, MUHUMAaJIbHAs — B HOYHOE BPEMS Cy-
TOK.

MUHUMAaNBHYIO TJIOTHOCTH 3TH Oaph-
€pbl UMEIOT MEXIY MOJTYHOUYBIO U YETHIPh-
Msa yacamu yTpa. [1o3TOMy OGOJBITUHCTBO
SHEPreTUYECKUX BAMIUPOB — HOYHbIE
XUIIHUKH, BBIXOJAIIME Ha OXOTy C
HACTYIUICHHEM TEMHOTHl  (OOBSICHCHHE
MIPUYUHBI 3TOTO BBl CMOYKETE HAWTHU B Clie-
JYIOIIIeH riiase)...

Kpome Toro, cama moBepxXHOCTh IJia-
HETBHl UMEET PA3JIMYHYK) SHEPTreTHUYECKYIO
CTPYKTYpY, KOTOpas, B CBOK O4YEPENb,
BIIMSICT HA TOJIIMHY OaphepoB. BiusHue
MOXET OBITh, KaK OTPHUIATEIBHBIM (IIPU
KOTOPOM TOJIIMHA OaphepOB CTAHOBHUTCS
MEHBIIIE B 30HaX C TAKOW SHEPreTUKOMN),
TaKk W TIOJOXKUTEJIbHBIM (MPU KOTOPOM
IJIOTHOCTh OaphepoB yBenuuuBaeTcs). Ta-
KUM 00pa3oM, MOBEPXHOCTh IJIAHEThI UMe-
€T OTPHULATENIbHbIE 30Hbl — OTPHULATEIb-
HbIE T€OMarHUTHBIE 30HbI, B KOTOPBIX 3TH
O0appepbl OTCYTCTBYIOT WJIM OUY€Hb OCIIa0d-
JIEHBI JaX€ B JHEBHOE BPEMSI.

Haxonsice B mpenenax 3TUX 30H, JIIO-
001 opraHu3M IMOJBEPraeTcs OTPUIIATEILHOMY BO3JICHCTBHUIO, B TOM YHUCJIE U BO3/CH-

K ornasneHuio 130




Hukomnait Jlesamos «Ilocnennee oOpaiieHue K 9eI0BEUECTBY

CTBHUIO aCTpPajJbHBIX BAMIIUPOB. DTO MPUBOAMUT K OBICTPOMY OCIIA0JIEHHIO, UCTOLIE-
HUIO, a B JAJIbHENIIEM, IIPU JUIMTEIBHOM HAaXOXJACHUU B 3TOU 30HE, OBICTPOMY pa3-
PYLIEHUIO OPTaHU3Ma.

Bot Imo4cMy, €CJInM KOMHATa, rAC CIIMT YCJIIOBCK, HAXOAUTCA B IIPCACIAX TaKoMu
30HBI, OPIr'aHU3M 3TOI'0 4YCJIOBCKA 6I)ICTpO cna6eeT, HCT HOPMAJILHOI'O CHA, U CO BPC-
MCHCM Yy TaKOI'0 4YCJIOBCKAd BO3HUKAIOT CCpBéSHLIC 3a6OJ'I€BaHI/ISI, OYCHBb 4aCTO paK...

Takum 00pazoM, CYITHOCTH BBIMEPIIMX >KMBOTHBIX, ACTPAJIbHBIC >KUBOTHBIE, B
NPUCTIOCOOJICHUH K YCIIOBUSIM KU3HHU Ha JPYTUX YPOBHSX IUIAHETHI, MPUOOpEI He-
CKOJIBKO HOBBIX Kau€CTB:

1) cnocoOHOCTH MOTIIOMIATE W UCIIOJIB30BaTh B KAY€CTBE HEOOXOMMOTO MTOTEH-
LAAJIA, ITALLW» HaXOASAIIMXCS HA TEX K€ YPOBHAX CYLIHOCTH, Y KOTOPBIX OTCYTCTBY-
€T WIH CUJIbHO OcabJieHa 3allluTHAs SHEPreThIecKast 000JI04Ka.

2) cuMOHO03 C BUJIAMH, MPOJIOJDKAIONIMMH 3BOJIIOLUIO Ha (PH3HMYECKOM YPOBHE,
ITOCPEACTBOM MOCJIEIOBATEIIBHOW COBMECTHOW IBOIIOLHM 3aPOABINIA, CYIIHOCTSIMH
BHUJIOB Pa3HOTO YPOBHS 3BOJIIOLIMOHHOI'O Pa3BUTHSL.

3) HEePreTUYECKU BaMITUPH3M, IIPH KOTOPOM CYITHOCTH BBIMEPIIIHX KUBOTHBIX
BHEJPSIIOTCS B T€JIa U CTPYKTYPhI CYIITHOCTEN KUBOTHBIX, KUBYIIUX Ha (PU3NUECKOM
YPOBHE U UMEIOIINX CIa0YI0 UM Pa3pyLIEHHYIO NICU-3AILHUTY.

Takum 00pa3zoM, )KU3Hb Ha IPYTUX YPOBHSX IUIAHETHI MPUHSJIA HECKOJBKO JIpY-

rre GopMel. M Ha HUX BO3HMKIIM CBOM KaYECTBEHHO IPYTHE YKOJOTHUECKUE CHCTEMBI
(cm. Puc.59).

MnaBa 6. dBosilOUMA pa3yMa, opraHM3Ma M CYLHOCTH

OBOJIIOLMA KUBOM MAaTEPUU NPUBOJUT K MOSBICHHUIO JKUBBIX OPraHU3MOB CO
CJIOKHBIMHU IICH-CHCTeMaMH. Pa3BUTHE 3THUX NCU-CUCTEM MPHUBOAUT HA ONpPEIAECIEH-
HOM YPOBHE 3TOrO PAa3BUTHSA K OCO3HAHMIO CBOEI0 CYIIECTBOBAHMS B IPHpPOJE.
Bo3HuKaeT MpUMHUTHBHBIN pa3yM, pa3BUTHME KOTOPOTO B JAJIBHEMIIEM IIPUBOIUT K
B3aMMOJICMCTBUIO HOCUTEJIEN 3TOTO pazyMa C IIPUPOJIOM.

Cno)XHOCTh IICU-CUCTEM, a, CJIEJOBATEIbHO, U BO3MOXHOCTH 3BOJIIOLIUU OIpe-
NENAETCd KOJIMYECTBOM HEMPOHOB M CTENEHBIO B3aUMOAEHCTBUS MEXKAY HUMHU.
Ho, kakum xe 00pa3oM HelPOHBI MO3ra NPHUOOPETAIOT BO3MOKHOCTH MbICJIUTD?

[Tapamokc 3akmtodaercs B TOM, UTO HEHPOHBI MO3ra He MBICJISAT, a JIMIIb 00ec-
NEeYHUBAKT MPOUECC MBIULICHUS TEHEPUPYEMBIMH MTOTEHIHAIAMU U CTPYKTYpPaAMH,
BO3HUKAIOIMMH B XOJI€ 3BOJIIOLIIMOHHOIO pa3BuTus. lIpouecc MbIIEHUS TIPOUCXO-
JIUT Ha MEHTAJBHBIX IJIAHAX CYLIHOCTH, KOTOpast UMeeT (uznyeckoe Teno. B 1o xe
BpeMs1, pa3BUTHE CYIIIHOCTH HEBO3MOKHO 0e3 COOTBETCTBYIOLEro pa3BuTHS (pu-
3n4ecKoro teja. Pazdepém sToT dakt Oosee moapoOHO, TaK KaK OH SIBJSIETCS OCHOB-
HBIM ISl TOHUMAaHHWS NPUPOABI PAa3BUTHS pa3yma.

Hauném ¢ Bomutomenus cymHocty. [Ipu cnusHun SULIEKIIETKA U CIIEPMATO30M-
Jla BO3HUKAET YHEPreTUYECKUN BCIUIECK, KOTOPBIM JOCTUTACT APYTUX YPOBHEHU ILIa-
HETHl — 3()MPHOr0, ACTPAJIBLHOI0 U MEHTAJbHBIX. B 3aBUCUMOCTH OT TOro, KaKOro
YPOBHS I0CTHIaeT 3TOT BCILIECK, BXOJIUT, COOTBETCTBEHHO, CYITHOCTh IQHPHOrO,
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aCTPAJIbHOI0 W MEHTAJbHBIX IJIAHOB IJIAHETHI.
UTo k€ BIMSIET HA aMIUIUTYY 3TOr0 BCILJIECKA?
1. 'eneTnka poaureJiei.
2. YpoBeHb HX AYXOBHOI'O Pa3BUTHS.
3. I'eorpajduueckoe pacnoiozkeHue MecTa 3a4aTHsl.
4. IToJi0:keHMe 3BE3/1 U MJIAHET HAl MECTOM 3a4YaTHsl.
5. OMoHoOHAJIIbHOE COCTOSIHME POANTE/Iell B MOMEHT 3a4aTHsl.

6. Hasimume B opranmsme poautesieid pa3sHbIX iI0B B MOMEHT 3a4aTHSl —
AJIKOT0JI1, HUKOTHHA, HAPKOTUKOB H JIP...

7. IK0JIOTrHYECKOe COCTOSTHIE OKPY KAOLIel Cpeabl.

Yem Oonee 310poBas TEHETUKA POAMUTENIEH, TEM BBIIIE AMIUIMTYAA 3TOrO
BcIulecka. [I0BEepXHOCTh IIAHETHI UMEET YYACTKH IOJIOKUTENBHOM, OTPULIATEIbHON
Y HEWTpaJIbHOW dHEpPreTHku. 1103TOMy, B 3aBUCMMOCTH OT TOTO, KAKYH) SHEPTETHUKY
MMEEeT MECTO 3auaTus, aMIUINTyJAa Bciulecka Oyzaer pasnuuHoil. IlonokutenbHas
SHEPrUs YBEIUUMBAET aMIUIMTYy BCILIECKA, OTPUIATEIbHAS — YMEHbILIAET.

N3 Kocmoca oT 3BE31 U IUTaHET Ha 3€MIIIO UAYT NOTOKH YHEPTHUH, KOTOPBIE TOXKE
MOTYT OBITh KaK MOJIOKUTEIbHBIMH, TAK U OTpULAaTeIbHbIMU. KpoMme Toro, pas-
Hble THIIbI T€HETHKH MO-Pa3HOMY peardpyroT HA MOTOKHM JHEpPruii, uayumme u3
KocMmoca u 3 miianersl. OHY U T€ e NOTOKH YHEPTUU HA OJMH THUI T'€HETUKU MO-
I'YT BJIUATH MOJIOXKUTENIBHO, & Ha JIPYroil — OoTpuuaTenbHo. /[ Kaka0oro Tuma rexe-
TUKH CYIIECTBYIOT 30HbI IOBEPXHOCTH IIJIAHETHI OJArONPUSATHOTO M 30HBI HEraTUBHO-
IO BJIUSHHSL.

Ecnu poauTenn B MOMEHT 3a4aTusl UCIBITHIBAIOT TIIYOOKHE U CUJILHBIC YyBCTBA,
TO WX JIIOOOBb CO3/a€T MOIIHBIA BCIUIECK IMOJOXHUTEIBHBIX SMOLMM, KOTOpHIE, B
CBOIO OuY€pe/lb, YBEIIMUUBAIOT aMIUTUTYAy Bciuiecka. Ecnu y poauTteneit Het riay0o-
KUX U CWIbHBIX UYBCTB, & MPUCYTCTBYET TOJBKO (PU3HOJIOTMUECKOE BJICYEHUE, TO
BO3HUKAIOIIWNA NPU CIUSHUM TIOJIOBBIX KJIETOK BCIUIECK HE M3MeHUTCs. Eciu 3auatue
MIPOU30LLIO0, KAK CIEICTBUE PA3BPATHOW CEKCYAIIBHOM YKW3HU POIUTENIEH, TO IpHU
ATOM aMILUIUTY/a BCIUIecka OyieT eié 0oyiee HU3KOIA. ..

HapkoTuku, ankoroyib, HHKOTUH U JAPYTUE S7bI, TPUCYTCTBYIOIIUE B OpTaHU3ME
poauTeNel, CO3Ial0T MOIIHOE OTPHIIATENIbHOE MOJIe, KOTOPOE MOaBisieT Beruieck. U
€CITM OPTaHW3MBI POIUTENCH JTOITOe BPEMs MOABEPTaIuCh ACHCTBUIO 3THX SI0B, TO
BCIUTECK TIPH 3a4aTHH BO3SHUKAET JIO TOTO CJIAOBIA, 9TO B COCTOSSHUH JOCTHYD TOJHKO
YpOBHSI HIDKHETO acTpaina uiu 3¢upa. B aTom cnyyae BomiomaeTcsi CyIIHOCTh HU3-
KOT'O YPOBHSI pa3BUTHS, U POJAUBIINICS PeOEHOK Oy/IeT YMCTBEHHO HEIOJIHOIEHHBIM.

DKOJIOTUUECKOE COCTOSHUE CPEJIbl IPUBOANT K OCIIA0JICHUIO OPTAaHU3MOB POJIH-
TeJel, U 0CIa0JICHHBIC TOJIOBBIC KICTKU MPHU CIUSHUU HE MOTYT JIaTh MOJHOIICHHOTO
BCILJIECKA.

Bxopsimas B OIUIOJOTBOPEHHYIO SUIIEKJIETKY IPU 3a4aTUM CYLIHOCTh HUMEET
CJIO’KHYI0 OPTraHU3AIUI0 3(PMPHOT0, ACTPATBLHOI0 U MEHTAJIBHOIO TeJI. 3UTOTHAs
KJeTKa (OIUIOJOTBOPEHHAST AMIICKIIETKA) MMeeT MPOCTEHIIyl0 CTPYKTYPY OJHO-
KJIETOYHOT0 OPraHu3Ma M TOJbKO 3(pupHoe Teso (kpome ¢usmueckoro). Kage-
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CTBEHHO CTPYKTYPBI CYITHOCTH M 3UTOTHOM KJIETKH HACTOJIBKO Pa3JIMYHBI, UTO UX CO-
IJIaCOBaHME B JAHHOM BHUJIC HEBO3MOKHO. 3UTOTHAs KJETKA JOJDKHA MPOUTH Orpe-
NEeNEHHOE pa3BUTHE MPEXKIE, 4YeM €€ KaueCTBEHHask CTPYKTypa 3(UpHOro U Hapabdo-
TaHHOT'O aCTPAJIBHOTO T€J MPUOOPETET BOZMOKHOCTH COTIACOBAHMS C CYLTHOCTBIO.

Kak e aro mpoucxoaut? Kakum o0pa3om KIIETKH 3apOJbllia YeI0BeKa MPoXo-
IST 3TU HBoMtonoHHbIEe (a3bl?!. [loHMMaHue 3TOro MO3BOJUT BaM NMPOHHUKHYTH B
emé OJIHy TaillHy KMBOW MPUPOJBI, KOTOPasi, KAK 1 MHOTHE JIpyrue, 10 CUX MOp OCTa-
BAJIaCh HEPA3TaJaHHOM. ..

[Ipu pa3BuTHM )XKM3HU HA MJIAHETE, MHOTHUE BUBI )KUBBIX OPraHU3MOB OB BbI-
TECHEHBI U3 CBOMX IKOJIOTMYECKUX HHII 00Jiee MPUCTIOCOOICHHBIMHU, TPOTPECCHUBHBI-
My Bugamu (cMm. ['maBer 4 u 5). OHM TTOTEPSUTH BO3MOXKHOCThH Pa3BUBATHCS HA (HHU3U-
YECKOM YpOBHE HaIllel IJIAHEThl, HO WX 3(UPHBIE U acTpajbHbIE Tela MPOAOJIKAIH
CYLIECTBOBATh Ha 3()UPHOM U aCTPAIILHOM YPOBHAX, CKOPOCThH 3BOIIOIMOHHOTO pa3-
BUTHS KOTOPBIX OYEHb HE3HAYUTEIbHA.

OTU BUJBI, B XOJ€ CBOETO Pa3BUTUS HA JIPYTUX YPOBHSIX, BBIPAOOTAIN PsI/I CIO-
co0oB ero yckopenus (cMm. ['maBy 5). OguH U3 HUX — cUMOMO3 B pa3BUBAIOIICHCS
OromMacce 3apojibliia HeCKOJIbKUX CYITHOCTEH pa3HOro YPOBHS 9BOJIOIIMOHHOTO pa3-
BUTHUSI, KOTOPBIE TIOCIEOBATEIILHO BXOSAT B 3Ty OMOMAcCCy M IBOJIOIUOHUPYIOT €€
JI0 TAKOTO YPOBHS, TP KOTOPOM CYIIHOCTb, TOKJIECTBEHHAs C TEHETUKOW, MOYKET CO-
IJ1IaCOBAThCs € ITOW OHMOMaccoil U co3aaTh cebe HOBOE (PU3UUECKOE TENO.

Haulosnee HarmsaHbi IpuMeEp 3TOTO B npupojie — 0adouku. Kaxnapiii u3 Bac
mo0oBasics rpamue u kpacoroil 6adouek. Ho ryceHuiibl Bcerjia BhI3BIBAIM Y BCEX
HEKOTOPYIO0, TI0 KpaliHel Mepe, HenpusizHb. Kakum ke 00pa3oM U3 CTOJIb HEMpUBJIe-
KaTeJIbHOM Ha BHJI TYCEHUIIbI, «POXKIAACTCS» CTOJIb IpeKpacHas 6adouka?! [Ipoucxo-
IUT MeTaMmopdo3sa, IpUpoaa KOTOPO ocTaércs 3arajkoil JJisi COBpEeMEHHOW OnoJIo-
run. KakoBa xe pasragka sToil TaitHp? MeTtamopdosa 6a00uku — 3TO OJIMH U3 SIp-
KUX MPUMEPOB CUMOMO03a IBYX BUJIOB B OIHOM OMomacce.

babouka mepen ruOeNnbro OTKIIAIBIBACT SNIIA, U3 KOTOPBIX BBIBOISITCS TYCEHUIIBI,
M0 BCEM IMPHU3HAKAM OTHOCSIIMECS K OTPSAY KOJbYaThIX yepBei. ['yceHuIlbl WHTEH-
CUBHO HapabaThIBalOT 00BEM OMOMACCHI Moeasi PaCTeHUs U CTPYKTYPHO MOJTrOTaB-
JTUBAIOT €€ I COrjacoBaHUsl ¢ d(UPHBIM TeloM coOCcTBeHHO 0abouku. [Ipu sTom
(hU3UYECKOe TEJI0 TYCEHUIIbI paclagacTcs U U3 3TOW Macchl AupHOE Telo 6aboukH
dbopmupyet cebe puznueckoe Teno. [locne 3apepiienus hopmupoBanus GU3NIECKO-

ro Tema 0abouykM, OHA TOKHIAET KYKOJKYy — MeTamopdo3a 3aBeprmaetcs (CM.
Puc.60).
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[TuTasice HEeKTapoM LIBETOB U MbUIBLION, B KOHLIE CBOEH XHU3HHU, 6abouka OTKIIa-
JBIBAET SIHIA, U3 KOTOPBIX BHIBOAATCA I'yceHUIbl. L[uKki moBTopsiercs...

Ecnu Ob1 U3 suip 6a00uku cpaszy k€ BBIBOJAWIMCH 0A00UYKH, TO OHU TOTYAC JKE
noru6yin Obl, MOTOMY YTO U3 SUI] MOTJIM ObI BHINTH TOJBKO OUYEHb MajieHbKue 0abou-
KU, U1 pOCTa KOTOPBIX HEOOXOAMMO MHOTO MUILM — HEKTapa U MbUIbLIbI, KOTOPHIX B
3TO Bpems, emé HeT. Kpome Toro, Mukpockonuueckue 6abouku He cMOTJIH ObI BbI-
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*uTh. Kaxkmoe gyHOBeHHE BeTepka YHOCHUIIO Obl MX OY€Hb JalieKO, U OHU OBl MIPOCTO
HE CMOIJIM JIETaTh 10 CBOEMY JKEJaHUIO U HEOOXOIUMOCTH, a ATO MPHUBENIO OBl UX K
ObICTpOIl THOEmNH.

ManeHbkre TYCEHUIIBI IPEKPACHO YyBCTBYIOT ¢e0s Ha JIUCThAX TPaB, KyCTapHU-
KOB W JICPEBhCB, MHTCHCUBHO TOeast JINCTh pacteHuid. [Ipu sTom ObicTpo Hapaba-
THIBACTCS HY>KHOE JJ1s1 0a00UKH KOJIMYeCTBO OMoMacchl. TakuM o0pa3oMm, J1Ba pa3HbIX
BHJIa JKUBBIX OPTAaHU3MOB MOCJIEIOBATENIHHO KUBYT B OJIHOM Omomacce. Takoil cum-
0103 BUIOB MMO3BOJIMJI UM COXPAHUTBHCS B XOJI€ IBOJIOIUH XU3HU. CyIIeCTBYET MHO-
’KECTBO BUJIOB HACEKOMBIX, Y KOTOPBIX HAOII0/IaeTCsl aHAJIOTUYHBIA CUMOWO03 CYIIIHO-
CTE! JIBYX pa3HbIX BUJOB — KOMAaphl, )KYKH, MUEIbI, TEPMUTHI U T.]I.

Ha npyrux xauecTBEHHBIX CTYMEHSX SBOJIOIHUH KM3HU TOXKE HAOJI0Ial0TCs M0~
n00HbIE siBieHUA. JISTymKy (Kjgacc 3eMHOBOHBIX) UMEIOT JABE HBOJIIOIIMOHHBIE (Da3bl
OHMONOTHYeCcKOro pa3BUTHs — (pa3y rojoBacTuka U ¢Gazy COOCTBEHHO JIATYIIKH. B
(aze ronoBacThka B OMomacce HaXOOUTCS CYIIHOCTh (3¢upHOE Teno) pbiObl. [lpu
ATOM HE€ MPOUCXOJUT MOJHAsA TpaHcPopmaluss GuomMacchl oA dPUPHOE TEJIO PHIOHI,
TaK Kak Oromacca UMEeT T'€HETUKY JIATYIIKH.

DBOJIOIMOHHOE Pa3BUTHE CYIIHOCTH PhIOBI B OMOMAacce ¢ F€HETUKON JISTYILKH
IPOAOJDKAETCA JI0 TEX MOp, OKa pa3BUBAIOLIASACA OMoMacca He JOCTUTAET CTPYKTYp-
HOTO M KAueCTBEHHOI'O YpPOBHA, OOJ€€ BBICOKOIO, YeM HMEET CYUIHOCTb PBIOBI.
O¢dupHoe Teno peIObl BBIXOJUT M3 OMOMACCHI, KOTOPYIO OHO Pa3BHJIO, U BXOJMT
3¢upHOE TEJI0 COOCTBEHHO JIATYIIKK B OMOMAacCy C T€HETHKOW Jiarymku. [Tpoucxo-
IuT TpaHcopmarusi OuoMaccel Mo o0pazy W MmoAoOHI0 A(UPHOro Tena JATYIIKH.
[locTeneHHO HAUMHAIOT OTPACTaTh CHAYaa 3aJHUE, IOTOM NEpEIHUE JIANKH, OTHaaa-
€T XBOCT, BUJOU3MEHSIOTCSI BHYyTPEHHUE OpraHbl U BHELIIHUMA BU]I )KMBOTO CYILIECTBA.

Bce atu (as3el Habmoman, HaBepHOE, MOYTH KaXKJIbIi YEJIOBEK, HO HE 3ayMbI-
BaJICSI, TTOYEMY ITO MPOUCXOJUT — BCE BOCIPUHUMAETCS, KaKk caMo co00il pazyme-
foreecd. Ho okpy:katonjasi Hac mpuUpoa HEMOBTOPUMO OoraTta >KM3HbIO, 3arajJkamH.
HyxHo nunib B3MISIHYTh BHYTPB c€0sl, B MpUpoay 0ojiee BHUMATENIbHO, U MHOTOE OT-
KpOETCs U3 €€ TauH...

EcrecTBEHHO, Y MHOTMX BO3HHUKHET BOIPOC: @ KTO K€ 3TUM BCEM YIPABJISET,
KakuM 00pa3oM BCE ITO MPOUCXOIUT?.. DBOJIOIMOHHOE PA3BUTHUE JKUBOW MaTEPHUH
OTIpeIeNsIeTCSl TEHETUKOM: MPHU BXOJe B OMOMaccy ¢ TeéHETUKOW OJTHOTO BHJIA CYIITHO-
CTH JKUBOTO CYIIECTBA JIPYroro BUJa, KAYECTBEHHBIE CTPYKTYpPhl OMOMacChl U Ahup-
HOT'O TeJla ATOTO CYIIECTBA, B MOMEHT BX0/1a, TOXKJECTBCHHBI.

ITocne BXxoa HaunMHaeTCs pa3BUTHE OnoMacchl U d3(pUPHOTO Tela, HO 3TO Pa3BU-
THE UAET ¢ Pa3HOU CKOpOCThI0. Ecii 6MoMacca MMeeT reHeTUKY BUAA, SBOJIIOLIMOHHO
pa3BUTOrO OOJIbILE, YEM YPOBEHb HBOJIIOLMOHHOIO pa3BUTUS 3(PUPHOrO Tena Cyuie-
CTBa, KOTOPOE HaXOAMUTCA B 3TOM OHoMacce, TO MPOUCXOAUT MOCTENEHHOE paccoria-
coBaHHME A(UPHOTO Tella CYIIECTBA ATOr0 BHJAa U OMOMACCHI C TEHETUKOH JIPyroro
BH/JIA.

Korna 3710 paccoriacoBaHue JOCTHraeT KPUTUYECKOTO COCTOSIHUS, MPOUCXOINUT
BBIXO/JI (CMEpTh) 3PUPHOrO Tesia CyIeCTBa OJHOIO BUJA U3 3TOM OMOMACChl, U B HEE
BXOJUT 3(PUpPHOE TEJNO CYIIECTBA APYrOro BUAA, TOXKAECTBEHHOIO MO KaYeCTBEHHOM
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CTPYKTYyp€ C T€HETHKOW OnomMacchl. MoMEeHT
BBIXOJIa COMPOBOXKIAETCS DHEPreTHUECKUM
BCIJIECKOM: KA4eCTBEHHBIM Oapbep MexIy
busndeckoit n 3pupHON chepamu Hcue3aeT
u o0Opa3yercs sHepreTuyeckuit kanan. Ilo
ATOMY KaHaTy 3(DHpHOE TEIO OJHOTO CYIIe-
CTBa IepeMeniaeTcsi ¢ (PU3NIECKHA TIOTHOTO
ypOBHsI Ha 3(QUPHBIA YpOBEHBb, a IPUPHOE
TEJIO CYIIECTBA TOTO K€ BUA, YTO U TCHETHU-
Ka OMOMAacChl, BXOJUT B OCBOOOIMBITYIOCS
ouomaccy.

Ha Gosnee BbICOKMX KaueCTBEHHBIX CTY-
MIEHSX DBOJIOLMU KU3HU — Yy MPECMBIKAIO-
IUXCS, MJICKOMMTAIOIINX, OSTOT TIPOIECC
MPOUCXOJUT HECKOJBKO TMO-Apyromy. Y
MJICKOTTUTAIONINX, HANpUMep, B TIEPHOJ
BHYTPHYTPOOHOTO pa3BUTHSA B OMomacce 3a-
pOMBIIIa TPOUCXOJUT HECKOJBKO TOCIEO-
BaTEIbHBIX 3aMEH CYNTHOCTH BHJIa HU3IIECH
ABOJTFOITMOHHONW CTYNEHW HAa CYIIHOCTH 0O0-
Jiee BBICOKOTO YPOBHS 3BOJIIOIIMOHHOTO Pa3-
Butusi. CMeHa MPOUCXOAUT JI0 TEX MOp, MoKa
CKOPOCTH 3BOJIIOIIMOHHOTO Pa3BUTHS 3uUp-
HOTO Tela U OMoMacchl HE CTAHOBSITCS OJIU-
HakoBbIMU. [locie aToro, mo o6pa3zy u momao-
Outo »¢uUpHOro Tela TaKoro CYIIECTBa,
dbopmupyeTcss U3 ITOW OMOMAacchl (umye-
CKO€ TEJO JECTEHBIIIA. ..

Kak >xe mpoucxonuT pa3BuTHE 4eo-
Beka?!

Heobxoaumo BBICIUTH B 3BOIIOIUA
YeJIOBEeKa J[Ba dTalla — BHYTPUYTPOOHOE U
BHeYTpPoOHOe pa3BuTHe. 3a4eM HYKHO Ta-
KO€ pasaeseHhe, CTaHeT SCHO JajblIIle...
CymHOCTh 4YeIOBEKa MMEET HECKOJBKO Tes
— a¢upHOE, acTpabHOEC U OJHO MEHTAJIb-
Hoe. [Ipu BBICOKOM ypOBHE AYXOBHOTO pa3-
BUTHUSI, MOKET OBITh HECKOJIbKO MEHTAbHBIX
ten. [lpu 3aBeplieHUH 3eMHOr0O IUKIIA pa3-
BUTHUSI CYIITHOCTH, OHA MOXET UMEThH YeThIpe
MEHTAJbHBIX Teja. B MOMEHT ormiomoTBo-
pPEHUST BO3HUKAET PHEPTreTUYECKUN KaHal, M0 KOTOPOMY B OILTIOJAOTBOPEHHYIO sifIie-
KJIETKY BXOJHT CYIIHOCTH (cM. Puc.61).
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[Tocne Bxoga, KaHaa MCYE3aET, U BOC-
CTaHABJIMBAIOTCSI KAaYECTBEHHbIE Oapbepsl Puc. 62
MEX Ty ypoBHSIMH (CM. Puc.62). ’

OmnonoTBopéHHas — sidLeKIeTKa  (3U-
TOTHAsl KJIETKA) SBISETCA MPOCTEUIINM KU-
BBIM OpraHu3mMoMm. KauecTBEHHBIE CTPYKTY-
Pl OJTHOKJIETOYHOTO OpraHu3Ma U CYIIHO-
CTH COIJIacOBaThCs MEXIY COOOMl HE MOTYT,
TaK KaK KaueCTBEHHasl CTPYKTYypa CYILIHOCTH
OTpPa)kaeT KA4ECTBEHHYIO CTPYKTYpPY CIOXK-
HOOPraHW30BaHHOI'O MHOTOKJIETOYHOTO Op-
raHu3Ma.

Ha mepBoit crannm npoucxoauT KOJu-
YECTBEHHBIM POCT 3UTOTHBIX KJIETOK JO TEX
MOp, MOKa YHMCICHHOCTb 3TUX 3UTOTHBIX
KJIETOK HE CTaHET JOCTAaTOYHOM IJISI BXOJA
3(UpHOrO TEeJa MHOTOKJIETOYHOTO Opra-
HU3Ma — PpbIObl. Ilocne cormacoBaHus
HayWHAETCS pa3BUTHE YPUPHOTO TeJia PHIOBI
B OMomacce, UMEIOIIEH TeHETUKY YeJIOBEKa.
Bot nmoueMy B Hawane CBOETO pa3BUTHS 3a-
POJBIII YeJIOBEKA HATIOMUHAET PBIOY.

CkopocTh pa3BUTHS KJIETOK 3apo/ibIiia
YeJIOBEKa 3HAYUTEIBHO OOJIBIIE CKOPOCTH
pa3BuTHs dpupHOro Tena peiObl. [losToMmy,
MIPUMEPHO, B MECSIYHOM BO3paCTe M3 OM-
OprOHa 4YeJoBeKa BBIXOAUT I(PUPHOE TEIO
pBHIOBI U BXOAWT 3(PUpHOE TEIO BHUAA, UME-
I0IIET0 OOJBIIYI0 CKOPOCTh Pa3BUTHS —
3emHoBoaAHOro. Ilocine Bxoma Owmomacca
AMOpHOHA TepecTpanuBaeTcs Moj dQUPHYIO
CTPYKTYPY 3€EMHOBOJHOTO ¥ IPA DTOM 4acCTh
KJIETOK dMOpHOHA pacmagaercsa. B 3To Bpe-
Ms B KPOBb MaTepH 4epe3 IUIAIeHTY BBIOpa-
ChIBA€TCsIA MHOI'O IIJIAKOB, U 2TO BpeMH SIB-
JISIETCSI CAMBIM OIIACHBIM JUJISI BBIKHIBIIIIA.

Ha Tpethem mecsiie pa3BUTHS dMOpPH-
OHa YeJIoBeKa d(pupHOE TEI0 3eMHOBOIHOTO
M0 TeM >K€ MPUYMHAM BBIXOJUT U3 dIMOPHO-
Ha. Bo3HMKAaeT HOBBIM Ka4eCTBEHHBIN
BCIUIECK, U B OMOPUOH BXOJUT d(PUpHOE Te-
70 (CYIIHOCTh) mpecMmbikalomierocsi. CHo-
Ba OMoMacca sMOpHoOHa TepecTpauBaeTcsl Mo YPUPHYIO CTPYKTYPY MpPEeCMBIKAOIIIe-
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rocsi, 4acTh KJIETOK 3MOpHUOHA pachajaroTcsi, U MPOUCXOJUT OUYEPEIHOM BHIOPOC
IIJIAKOB B KpoBb MaTepu. [locie aToro mepectpanBaHusi SMOPUOH YE€JIOBEKA MOXO0XK
Ha SMOPHOH MPECMBIKAIOUIETOCs, ¥ MPOJI0JBKAETCS JAbHEUIINNA pOCT OMOMACChI IM-
OpuoHa yenoBeka. JJig cpaBHEHUS] — OJIHOMECSYHBIN SMOPUOH pazMepoM B 1 cM, Ha
TPETHEM MECSAILIE JOCTUTAET pasMepa 9 cM.

Ha ueTBépTOM Mecsiie pa3BUTHS SMOpHUOHA YeloBeKa 3(PUPHOE TENIO MPECMBbI-
KaIOIErocs BBIXOJAUT U BXOJAUT 3(UPHOE TEIO MJIEKONMUTAIOLIEro. DMOPHOH Tepe-
CTpamBaeTcs MoJl APUPHOE TEJIO MIIEKOMUTAIOIIETO, YaCcTh KIETOK AMOpHOHA B OYe-
penHoi pa3 pacnanaeTcs, 1 BHOBb B KPOBb MaTepH Yepe3 IUIAlleHTy MONajaioT 1uia-
KH.

Ha nsitom Mecsitie pa3BuTusi s3MOpHOHA YellOBEKa KaueCTBEHHAs! CTPYKTypa ero
CTAHOBUTCSI TaKOHM, YTO BO3HUKAET BO3MOKHOCTh COTJIACOBAHUS M BXOJla B SMOPHOH
3(pupHOro Tesa CyNIHOCTH 4Yes0BeKa. OMOPHUOH HAUMHAET MEPECTPAMBATHCSA IO
3(UpHOE TEJIO CYIIHOCTH YEJOBEKa, U OISATh B KPOBb MATEPH IMOMAJAET OTPOMHOE
KOJINYECTBO IIIaKOB.

Ha mecrom mecsne pa3BuTHs y SMOpHOHa 4Ye€JIOBEKa paccachlBaeTcs 3a4aTok
xBocTta. Jlanee mpopomkaercs (opMHupoBaHHME SMOpHOHA MO 00pazy M MOJ00HIO
3(UPHOrO Tela CYHIHOCTH YEJIOBEKa, U K MOMEHTY POXKICHHs 3TOT MIPOLECC 3aBep-
mraercsi. PosxaeTcs 3M0poBbIii, HOpMasbHBIN peOEHOK (cM. Puc.63).
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Puc. 63
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Tonbko Ha MATOM Mecslle pa3BUTUS 3MOPHUOHA HPUPHOE TEIO CYIIHOCTH HOJYy-
4yaeT BO3MOYKHOCTh COTJIACOBAHUS M BXO/1a B CBOM SMOpuoH. J[o 3TOro BpeMeH! Mex-
Ay CYUIHOCTBHIO M SMOPHMOHOM CYIIECTBYET KauecTBeHHBIH Oapbep. CylHocTh ocTa-
€Tcsl MpUBSA3aHHOM K OroMacce SMOpHOHA M HE MOXKET B HETO BOMTH.

M3-3a nocnenoBaTenbHOM 3BOMOLUN B OMoMacce SMOpHOHA 3(DUPHBIX TENl Pbl-
Obl, 3eMHOBOJHOI0, MPECMbIKAIOIIEIOCHd, MJIEKONUTAKIIEr0 KayecTBEeHHas!
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CTPYKTYpPa IMOPHOHA YeI0BeKAa BHIBOAUTCS HA TOT YPOBEHb, KOI1a CTAHOBUTCS
BO3MOKHBIM COIJIACOBAHHE U BXO0/ 3(PHMPHOIo TeJia CyIIHOCTH YesioBeKka. [loaro-
My 3apOJbIlI 4YeJI0BeKA NMPHU CBOEM Pa3sBUTHH INMOBTOPSieT KAa4YeCTBEHHBIN cpe3
Pa3BUTHSA KMBOM NMPHUPOABI OT OJAHOKJIETOYHOI0 OPraHMu3Ma A0 CJIOKHOOPTraHU-
30BAHHOT'0 MHOTOKJIETOYHOTO.

Wrak, cymHoCTh (Aynia) BXOAUT B OIUJIO-
JOTBOPEHHYIO SIUIEKIETKY B MOMEHT 3a4aTus
U BCE BpeMs BHYTPUYTPOOHOTO pa3BUTHUSI OHA
OCTa€rcs NMPUKPEIUIEHHOM K 3apoasiuly. Eciu
NPOUCXOJUT, HANPHUMEDP, BBIKUABIII, CYLI-
HOCTb TEPSET BO3MOXKHOCTh CO3/1aTh ce0e HO-
Boe (usmueckoe Teno. Ilpu BbIKMIbIIIE HE
BO3HUKAET HDHEPreTHUYECKOTrO KaHalla, Kak B
MOMEHT CMEPTH denoBeka. [lostomy cymr-
HOCTb HE MOET BEpPHYTbCS HAa TOT YpPO-
BEHb, C KOTOPOI'0 OHA NMPHILIA HA BCILUIECK
NPHU 3249ATHH.

CymHOCTh BBICOKOI'O YPOBHS JTyXOBHOTO
pa3BUTHSI MOXET, 3aTPATUB CBOW IMOTEHIIHAI
(mpu >TOM OHa OITyCKAeTCsl 3BOJIOLHUOHHO
HM2Ke), CO3/1aTh ce0e SHEepPreTUUecKuil KaHal
U CIACTHCh W3 JIOBYLIKU. A CYIIHOCTb, HE
MMEIOIAss MEHTAJIbHBIX TEN, SABJACTCH [10-
Oblueil JJiA CylIecTB 3(PUPHOr0 M HUKHE-
aCTPAJIbHOIO YypOBHe#. TakoB 3aKOH KH3-

JKuBOTHBIE acTpaabHOTO YPOBHS ITOE/Ia-
10T Tea cynHocTH (cM. Puc.64).

B pesynbratre — CyHIHOCTH MOTrudaer.
I'mbesb cymiHOCTH 03HAYAET, YTO BeCh 3BO-
JIOIHOHHBIN ONBIT U HAPA0OTKHU BCeX BO-
IUIOIeHU I, KOTOpbIe ObLIM y 3TOI CYNIHO-
CTH, HCYe3alT HaBcerjga.. 310 — JIBO-
JIOIIMOHHAS I'IBEJIb.

Koraa 4esioBek ymupaer, ero cyur-
HOCTb 110 JHEPreTHYeCKOMY KAaHAJIY YXOIUT
HA OIMH W3 YPOBHei#l 3eMJ/IM U Yepe3 HEKO-
TOpOe BpeMsl OHA MOKeT BHOBb BOILIO-
TUThCSI — CO31aTh ce0e HOBOe (Ppu3UIecKoe
TeJI0.

B HOBOM Tejie CyImIHOCTh MOYET BHOBB
MPOJIOJDKATh CBOKO 3BOJIONHIO. B 3TOM —
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KApAUHAJIbHOE pa3jiuyue CMepTH (PU3NYECKOro Tejia 0T cMepTH cyuHocTu. He
CIIy4ailHO XpUCTHAHCKas LIEPKOBb CUUTAET a00PT CaMbIM TSHKKHUM rpexom. Y Ouii-
CTBO — 3HAYMTEJIbHO MEHbIIMHA rpex, yeM adoopt. IIpu abopre, BO3HUKAET pe-
aJIbHasl yrpo3a rudeJiv CylHOCTH.

W3 MaTKu >KEHIIMHBI yJanseTcss He MPocTo 0echOpMEHHBIM KyCO4eK, KOTOPbIii
Jake OTAAIEHHO HE HAIOMUHAET 4yesioBeka. CyIIHOCTD JHMIIAETCH TOH Omomaccsl,
U3 KOTOPOi OHA 0J:KHA ObLIa co31aTh cebe HOBOe (puzuueckoe Teno. [Ipu abop-
T€ U KEHIIWHA, U Bpay, KOTOPBIN €ro JENacT, HAapadaTbIBaAKOT cede THXKEIYI0 Kap-
My. Y KEHIIMHBI pa3pylIacTcs 3allUTa €€ OpraHu3Ma, HapyllaeTcsi TOPMOHAIbHBIN
Oasianc. OueHb 4acTo abOpT SABJIAETCS MPUUYMHON MOCIETYIOUIUX OHKOJIOTHYECKUX
3a00JIeBaHUM.

Bepuémcst k ToMy, Kak CyImIHOCTh co3aaéT cebe HoBoe Teno. Co3maBas gusnde-
CKO€ TeJI0, CYIITHOCTh Ha €ro CO3/IaHKE 3aTPaurBaET YacTh CBOETr0 MOTEHIMaNa. A 3TO
03HAYaCT, YTO KAYCCTBEHHBIC CTPYKTYPHI CYIIHOCTH IMEPEXOIAT Ha Oojiee HU3KUN
HBOJIIOIIMOHHBINA ypoBeHb. [locne poxkaenus: Gpusndeckoe Teno pedEHKa MPOoI0IKAET
PacTH ¥ DBOJIIOIMOHUPOBATH. [Ipy ’TOM HAUMHAIOT Pa3BUBATHCS U Tea CYINTHOCTH —
a¢upHOE, acTpaIbHOE U MEHTAJIbHBIC.

Jlo Tex mop, MoKa CyIIHOCTh HE BOCCTaHOBUJIA 3(PUPHOE TEJIO A0 TOTO YPOBHS,
KOTOPBIM OBLJI B MOMEHT BX0/1a, HOPMAJIbHOE Pa3BUTHUE aCTPAIbHOTO U MEHTAJIbHBIX
T€J HeBO3MOKHO. J[J1s1 TOro 4TOOBI 3TO MPOU30ILIO, MO3I peOEHKA JOJKEH BIUTAThH
B ce0sl COOTBETCTBYIOIUNA 00bEM HHPopManuu. [lodyyeHHas MO3roM HHpOpPMALIHS
TaET BO3MOKHOCTh Pa3BEPHYThCS KAaUECTBEHHBIM CTPYKTypaMm. TOJIBKO MoOcCie pac-
KPBITHS 3TUX CTPYKTYp (HEHPOHOB MO3ra) MO3I IPUOOPETAET HOBOE KAYE€CTBO — 3a-
YaTKH pazyMa.

CymiecTByeT MUHUMAJIbHBIN 00BEM MHPOPMAILIUU, KOTOPBI HEOOXOUM JIJIsl TO-
ro, 4ToObl BO3ZHUKIIM 3aYATKH pa3ymMa. OTOT 00bEM uHDOpMaIuu Mo3r pedEHKa
JIOJKEH MOJIYYUTh B MepBblIe 3-5 jieT CBOEH )KU3HU, KOr1a UAET BOCCTAHOBJIEHUE Ka-
YECTBEHHOTO YpOBHS 3(upHOro resna. Ecnu, kK 5 ToMy BpEMEHH HEMPOHBI MO3ra pe-
OE€HKa He 3aBepllaTr 3BOJIOLMIO 3(PUPHBIX CTPYKTYP, U HE HAUHETCS pa3BUTUE aACT-
PAJBHBIX CTPYKTYP HEHPOHOB MO3ra, TOT/Ia MO3I TaKOTO YEJIOBEKAa HUKOIAA He
NpruoOPeTET CNOCOOHOCTh MBICJIAUTH. XOTS, YUCTO (PU3HOIOTMYECKU Oyner abco-
JIIOTHO 3JJ0OPOBBIM.

[Ipu 3aBepiieHuU mpolecca KauyeCTBEHHOI'O BOCCTAHOBJIEHHS 3(QHUPHOTO Tena,
3aBepIaeTca KauecTBeHHoe GopMupoBaHue 3GUpHBIX CTPYKTyp mosra. Eciau adup-
HbI€ CTPYKTYpPbl MO3ra HE JOCTUTAIOT ONpPEAENEHHOTO YPOBHS, MO3I TepsieT BO3-
MO’KHOCTH (pOPMHUPOBAHUSL M Pa3BUTHS ACTPAJIbHBIX, a2 3aT€eM M MEHTAJIbHBIX
CTPYKTYP M03ra, HaJTU4re KOTOPHIX U JAET BO3MOXKHOCTh MO3TY YEJIOBEKAa OCMBIC-
JSTh OKPY’KAIOIIKK HAaC MUp, ce0sl B HEM...

Nmenno mostomy, B nepBbie 4-8 €T cBoel KU3HU PEOEHOK BIUTHIBACT B CEOs
uH(popmaIuio Kak ryoka, Bc€ 6e3 pazoopa. OcMbicieHue 3Toi nHOpMaIyu HaYuHa-
€TCS C HA4YaJOM Pa3BUTHS ACTPAJIbHBIX CTPYKTYP HeHPOHOB MO3ra 4ejiOBeKa,
dbopMHUpOBaHNE KOTOPHIX, KaK U ()OPMHUPOBAHUE ACTPAIHHOTO TEja, 3aBePLIAETCS B
Bo3pacre 14-18 jer. U ecinu kK 3ToMy BpeMEHU HEMPOHBI MO3Ta MPOMAYT 3BOJIIOIUIO
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10 MEHTAJIBHOI'O YPOBHS, TOTJa CYIIHOCTb 3TOI0 YEIO0BEKAa MOXET BOCCTAHOBUTH U
Janbilie HapaboTaTh MEHTAILHBIE CTPYKTYPHI U TEIa.

Ecmu x 14-18 romam denoBek HE MPOXOIUT ATy a3y SBOJIONHH, TOT/IA €ro
CYLIHOCTh B 3TOM BOIUIOLIEHUM TePsieT BO3MOKHOCTh BBIUTH HA IBOJIIOLHOH-
HbIl YPOBEHb BbIllIe, YeM OH ObLI 10 BX0/1a CYHIHOCTH B OILJIOJAOTBOPEHHYIO S1Mi-
HeKJIeTKY. B 3ToM cityuae, *KU3Hb TAKOI0 Ye/I0BeKa OyAeT JMIIb IBOJIUHOHHBIM
«ILyCTOLBETOM.

[IpaBUIbHOE pa3BHTHE [OANbIIC MPHUBOIUT K (POPMHUPOBAHHIO MEHTAJIbHBIX
CTPYKTYp HEHPOHOB MO3ra W HapaboTke 1-ro MeHTajabHOro Tejaa. Korma MeHTais-
HBIC CTPYKTYPbI MO3I'a BbIXOIAT HA KauyeCTBECHHBIN YPOBCHb MCHTAJIbHBIX CTPYKTYP,
KOTOpPbIC OBUIH y CYIIHOCTH J0 BXOJa B OMOMAcCy, 4eJI0OBEK 00peTaeT 3aKpbITYIHO
10 TOr0 BpeMeHH! MaMsATh CYIIHOCTH. [IaMATH 0 CBOMX OBIBIIMX BOIJIOIIEHHUSIX,
KOI'/JIa, I/1e OH KHJI paHblile, KeM ObLJI, YTO JeJiaJa... MeHTaJIbHOe TeJI0 HAYHHAEeT
cBoé opmuposanue B 30-33 roga (cm. Puc.65).
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Puc. 65

Ecnu pa3zBuTtHe uenoBeka ObLJIO TapMOHUYHBIM, €ro 3(UpPHOE, acTpallbHOE U
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EPBOE MEHTAIBHOE TeJa CO3JAI0T MEXKy COO0N rapMOHUI0. DTa rapMOHHUSI CO3AAET
KaueCTBEHHBIN BCIUIECK Pa3BUTHUSl CYIIHOCTH 4YelioBeKa. Takod 4eJoBeK HauMHAET
OBICTPO JIyXOBHO pa3BUBATHCA, MMOCJEAOBATENIbHO HapabaThiBas 2-e, 3-€ U 4-e MeH-
TaJIbHbIe TeJsa. PazBuTHe BBHICIIUX MEHTAIBHBIX TeNl JAET YEIOBEKY KOJOCCAIbHYIO
IYXOBHYIO U TICUXWYECKYIO CHITy, KOTOpas MO3BOJIIET €My HCHEJATh JIIoei, BJIM-
SITh HA IPUPOY, 1AET BO3MOKHOCTH BHIETh MPOILILIOE, HACTOsIIIIee, Oyayliee.

IIpu o4eHb BBICOKOM YPOBHE PA3BUTHUSl BbICHINX MEHTAJIbHBIX TeJ, YeJ10-
BeK NMpuodpeTaerT BO3MOKHOCTH BJIMSITH HA HacTosimee u Oyaymee. [Ipu sTom
BJIMSIHUE MOXET OBITh HE TOJBKO Ha CYIb0Yy OJTHOTO YEJIOBEKa, HO Jake Ha CyIn0y
HapoJa, HalluK, UBUIN3aluu. [Icuxudeckast cuiia Takoro 4esoBeka OyJeT JAercTBO-
BaTh M Ha HEXHUBYIO MpUpOay. UenoBEeK MOXKET BIMATh Ha MOTOAY, Ha SKOJIOTHUIO B
I1€JI0M, B TJI100aTbHBIX MacITadax.

Ho, k coxanenunro, 0O4eHbp MAJIO JIOJIEN 32 BCIO UCTOPHUIO YEIIOBEYECTBA CMOIJIN
JIOCTUYb TAKOTO YPOBHS Pa3BUTHSI U BO3MOKHOCTEU. B OombIeit win MeHbleH cTe-
nenn >tuM Braaenu byana, Kpumna, Mcye Xpucroc. Kotopsie, kK COKaIEHHIO, TaK
Y OCTAJIUCh HE MPHUHATHIMU U HEMIOHITHIMU UX cCOBpeMeHHHKamu. [1o3xe u3 Hux crue-
nanu 60roB... Bce oHM MOKMHYIM TLUIaHeTy 3eMJisl B CBOEM (pu3nM4ecKOM Telie, /10-
cruriau 0eccmeprusi. He moHsIM COBpEMEHHUKH M UX 3HAHUM, UX ydyeHui. ['ae mo
HEBEJICHUIO, a T U MPEeIHAMEPEHHO UCKa3uB UX CyTh. Co37aM JUIIL 00KECTBEH-
HBIW KYJIBT U MTOKJIOHSFOTCS UM...

BcnomuuTe, kak roBopusl XpUcCTOC:

«Toeoa, ecnu kmo cxasxcem eam: — eom 30ecb Xpucmocy, uiu «mamy, — He
gepovme, UOO BOCCMAHYM JIXHCE-XPUCTBL U JHCENPOPOKU U 0A0YN BEIUKUE 3HAMEHUSL U
yyoeca, 4mooObl NPeNbCMUNMb. .. »"

W MWITHOHBI JTIOEH CIIETYIOT 3TUM JDKEYYCHHSIM, UCKPEHHE BEpys B UX Ipa-
BWJIBHOCTh. ECM OBI BCE 3TH JIFOAM MOTJIM YCIBIIIATh 3TH YYEHUS M3 TEPBBIX YCT,
OHHM OBl YKACHYJIUCh TAKOMY YYJTOBUITHOMY MCKa)KCHHUIO UCTUHBI...

Hacrosimux yunteneit 3Banu Beaukumu IlocBaménnbiMu. OHU OPOHUKIN
CWJIOW CBOETO pa3yMa M Jyxa B TaiiHbl BcelleHHON 1 X0TeNnu MoaapuTh 3TO 00raTcTBO
CBOMX 3HaHUM JTOAIM. U ye He uX BUHA, UTO JIFOJU HE IPUHSIINA, HE 3aXOTEIIN IIPU-
HATH 3TU 3HAHUSA... WIH WCKA3WIH JO MPOTHUBOIIOJIOKHOTO CMBICIA UX CYTh. OISTh
*Ke, BCOMHHUTEe Xpucta: «OHu ceoumu 2nazamu cmMompsam, U He UOsm, CEOUMU
Yuamu croluam, u e pazymeion... »°,

N 510 nmaxke He BUHA €r0 COBPEMEHHUKOB — KaK MCKaXXCHUE, TAK U HEBO3MOK-
HOCTb TMPABWJIBHOIO BOCHPHUATHA 3THUX 3HAHWM APYTHUMH JIFOJIbMUA CBA3aHO €UIE U C
3aKOHAMH JBOJIIOLMH [UBUIN3AIIMHA B I[€JIOM. DBOJIIOIMSA UBHIN3AINN, KaK U DBO-
JIIOLMS CYITHOCTH, UMEET CBOM 3TAIlbl, KOTOPBIE YK€ CBSI3aHbI C MPOLIECCAaMU, ITPOUC-
XoAsmuMMH B Hamend BceeneHnoi. UTO 3TO 3a 3aKOHBI, U NIOYEMY ATH BEIIUKHE JIFOIU
HE CMOTJIM TOMOYb CBOMM coBpeMeHHuKaM? [lombiTaeMcsi OCMBICIIUTD 3TO... Benukue
[TocBsménnblie 3HaMM 00beKTUBHBIE 3aKOHBI KocMmoca, pa3BuTus nuBuinzanuu. 1 He
CIIy4JailHO MX TJIa3a ObUIN MOJHBI TPYCTH U TIEYaIH. ..

°> CMm. «Hosniii 3aBer», EBanrenue or Matdes, ctux 23-24.
% Cm. «Hoselit 3aBeT», EBanrenue or Mapka, I'nasa 4, ctux 12.
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BepHémcs kK 3aKOHAM 3BOJIIOLUH CYIIIHOCTH.

[TocnenoBaTenbHOE BOCCTAHOBIIEHHE 3(QUPHOIO, aCTPATbHOTO M MEHTAIBHOI'O
TEeJ 0 YPOBHSI Pa3BUTHUS UX Y CYIIHOCTH MEPE] BXOJAOM B OMOMaccy, U JalbHEHIIee
UX pa3BUTHE COINPOBOXKIAETCA IMOCIECIOBATEIbHON HAapaOOTKOW HEWPOHAMHM MO3ra
yenoBeKa I(UPHBIX, aCTPAIBHBIX U MEHTAIBHBIX CTPYKTYp. | eHeTHueckue Hapyiie-
HUS U 3a00JIeBaHUs, BOCTIAIUTENBHBIC MPOIIECCH MO3Ta U CIMHHOMO3TOBOW KU KO-
CTH B PaHHEM BO3pacTe MOTYT IIPUBECTU K TOMY, YTO MEXAHHU3M PA3BUTHS U PACKPHI-
THUS1 KAYECTBEHHBIX CTPYKTYp MO3ra Ha 3()UPHOM, aCTPaIbHOM U MEHTAJILHOM ILJIaHAX
HapyLiaercs.

Oco0eHHO 3TO OMacHO B rpyAHOM Bo3pacte. Eciu He HapaboTtaroTcs U HE pac-
KpoIoTcs d(HUpHBIE CTPYKTYpbl HEHPOHOB MoO3ra peOEHKA, TO MO3T €ro HaBceraa
OCTAHETCS «CISIIUM». ITO TMIPUBOAUT K JCOMIBHOCTH Pa3HOW CTETICHH TshKecTH. Ya-
CTUYHOE JICUCTBHUE ITUX (DAKTOPOB MPUBOIUT K HETIOTHOMY PACKPBITHIO ITHX CTPYK-
Typ. CrnencTBueM sBIsIETCS OClIa0JIeHHe W 3aMeIJICHHE Pa3BUTHs acTPajbHBIX, a IMO-
TOM ¥ MEHTAJIBHBIX CTPYKTYpP MO3Ta YEIOBEKa.

Crnenyer OTMETUTD, UTO JUIsl TAPMOHUYHOTO Pa3BUTHS ITUX CTPYKTYp HE0OXo-
JUMO, YTOOBI MPOHU3BIBAIOIINE TEa CYIIHOCTH IMOTOKU PHEPruu (MOHOMATEPHH)
pPa3HOr0 KayecTBa HAXOAWINCh B KAYECTBEHHOM M KOJMYECTBEHHOM OaJiaHce
Mexay co0oii. Tpu KadecTBeHHBIX NOTOKA MaTepuid o0ecne4yuBalT ITOT 0Oa-
JIaHC:

1. IloTtoxkm 3Heprum, popmupyomue 3GUpHOe TeJa0, HOPMAIBHOE PA3BUTHE
KOTOPOT'0 00ECIEUYNBAET AKTUBHOCTD M BOJIIO YeJ10BeKA.

2. Iloroku 3Hepruu, (pOpMUPYOLIUE ACTPAJIbHOE TEJ0, HOPMAIBHOE Pa3BU-
THE KOTOPOro 00ecreurBacT IMOIMOHATbHOE COCTOSIHUE YeI0BeKa.

3. Iloroxkm 3Heprum, GopMHUpYyIOIIME MEHTAJBbHOE TeJ0, HOPMAJIbHOE pa3BU-
THE KOTOPOIro 00ECeUnBaeT HHTE/UIEKTYAJbHbIN YPOBEHb YeJI0BeKA.

Coxpaménno — notoku Bosam, Cepauna, Pazyma. bajane koropbix — 30J10-
TOE ceyeHne — ofecrneyuBaeT yCJA0BUS JJI TAPMOHUYHOI0 Pa3BUTHS JIUNYHOCTH
YyeJIOBEKa.

HexpocraTok morokoB ajist GopMHPOBAHMSA MOJTHOLEHHOIO0 3(UpHOro Tesa
NPUBOINUT K NACCUBHOCTH, 0€3B0OJINIO YeJI0BeKA.

HegocraTok m pa3jivyHbIi COCTAaB MOTOKOB, ()OPMHUPYKINHX ACTPaJIbHOE
TeJI0 MPUBOJANT K PA3JIMYHBIM THIIAM 3MOIMOHAJIbHOCTH YeJIOBEKA.

HenocraTok morokoB, GopMHUPYHIIMX MEHTAJIbHOE TEJO NPUBOIUT K CJa-
0OMYy YMCTBEHHOMY PA3BUTHI0O U Pa3jJM4YHbIA COCTAB 3THUX MOTOKOB — Pa3BH-
THIO PA3HBIX IPaHel yMa.

Takum oOpa3om, JJsi MOJHOUEHHOTO Pa3BUTHs 4YEJOBEKa, HEOOXOAUM OasiaHc
MOTOKOB BOJIM, cepaua, pazyma. Iloka 3ToT OajiaHC CyIIECTBYET, YEIOBEK HMEET
MOIIHYIO CHCTEMY 3aIlUThl MO3Ia U BCETO OPraHU3Ma.

OOBIUHBIN YEIOBEK HWCHOJB3YeT TOJNBKO 3-5% HeHpPOHOB CBOEro Mo3ra,
ocTtajibHble 95-97% nia 4esioBeka 3aKpPbITbI. OHU OTKPBIBAIOTCS TOJIBKO TOT/A,
KOTJ]a YEJOBEK JOCTUTaeT 3BOJIIOIMOHHOIO YPOBHS BBICIIMX MEHTAJbHBIX IJIAHOB.
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OTO — 3BOJIIOIUOHHBINA 3amac cymHocTH. [Ipupony MmosiBIeHUs €ro y 4eaoBeKa
PacKpoeM HECKOJIBKO IMO3Ke. DBOIIOLIMOHHBINA 3amac HeCET B cebe i 4elloBeKa U
OOJIBIITYIO OMMACHOCTb... B 4éM 3Ta omacHOCTh 3aKitodaeTcs?

[Tpu GanmaHCe MOTOKOB HEPTUH BOJH, CEPAINA U pa3yMa, MO3T YEJIOBEKa Ha JIFO-
Ooli (asze cBOEC BOIONHUHA UMEET MOIIHYIO IHEPTreTHYECKYI0 3aIIUTY OT JII00O0ro
NCH-BJIUAHUSA ¥ COXPAHSICT CBOIO MHAMBUAYAJIHLHOCTH. YCIIOBHO ATOT OajaHC M300-
pa3uM B BUJIE PABHOCTOPOHHETO TpeyroyibHUKa (cM. Puc.66).

Puc. 66
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Mo3rom Takoro 4eioBeka Heb3s WM, [0 KpaliHel Mepe, OUeHb CII0KHO yIIpaB-
7Tk, JI7i1 TOro 4TOOBI Yesi0BeKa c/iesiaTh YHPABJSIEMbIM ICH-TI0JeM, APYTHMH
caoBamu, BUOPOBOTOM, Heo0X0oAuM0 CHA4YaIa HAPYUIUTH TAPMOHHUIO ITHUX
NMOTOKOB.

Ecnu kakum-mu6o oOpa3oM yMEHBIIUTh OJUH W3 3TUX MOTOKOB, TOTJA OCTalb-
HbIC JIBA YBEJIUYATCA U HAPYIIUTCS TAPMOHUS. JTO y:Ke MO3BOJIsieT BJAMATH HA 95-
97% HellpOHOB MO03ra 4eJI0BeKa, BJUATH HA €ro MoJACO3HAHUE, a Yepe3 Hero u Ha
co3HaHme... [Ipy 3TOM yegoBEeK HUYETO HE MOYYBCTBYET, HE YBUIUT, HE YCIBIIIUT...
Omn 0yner neicTBOBaTh, Bpojae Obl, 10 CBOEH BOJIe, HA CAMOM 3Ke JieJie — BbIIOJI-
HSISl YbIO-TO NMPOrpaMmy, He 3amMedasi MPU 3TOM HHUKAKOI0 HaBsi3bIBaHusi. Ha
YPOBHE CYIIHOCTH TaKyl0 POOOTH3AIIMI0 OCYIIECTBUTH HEBO3MOKHO, ITIOTOMY, UTO
3¢upHoe, acTPaIbHOE M MEHTAJIbHbIE T€JIa — MACCUBHBI.

AKTHBHO B pa3BuTuM puznyeckoe Teso. [[pyrumu cioBamu, pa3BuTue Gusn-
YECKOTo Tejla 00eCIeUnBAET IBOIIOIUIO APYrux Teil. dusnueckoe Tea0 MMEET CBOM-
cTBO TpaHcopmauuu ¢popm Matepuu. B HEM MPOUCXOAUT MOCTOSIHHOE paciler-
JieHHe (pM3M4YecKH IVIOTHOIO BellecTBa M cHHTe3a (Gopm maTepum Ajsi 00pa3o-
BaHUsI U IBOJTIONUH I(PUPHOTrO, ACTPAJIBLHOTO U MEHTAIBbHBIX Tel.

du3nvecKoe TeJI0 UMEET CBOEOOPa3HbIE aHTEHHBI JJIs1 YJIaBIMBaHUA 3TUX (HOpM
MAaTEepUH. JTUX AHTEHH — YaKP — Yy YeJI0BEKa CeMb, 10 KOJIMYECTBY Tej, KOTO-
pbie 4YeJIOBeK [0JIKeH IBOJIIOIHMOHHO HAPA0d0TATh, YTOO0bI 3aBepUIUTHL 3eMHOM
(HyJIeBOi1) HUKJI IBOJIOLMH U BHIPBATHCH U3 IBOJIOLMOHHOIO IJICHA CBOCH IJIa-
HeTBhlI.

HOCTaTO‘-IHO 3aKpbITb OOHY H3 CCMH YaKp, U HAPYHIHUTCA I'apMOHHUS IIOTOKOB.
Bo3HukaeT BO3MOKHOCTh BIMSHHUS Ha TaAKOTO YEJI0OBEKa WM, Kak CJICACTBHUC, OCTAHO-
BUTCS JTHOO 3aMCIJIMTCA 5BOJIIOIUA CYHIHOCTH. MHorue JrIoan UMCHOT KpOMCEC (1)I/I3I/I-
YCCKOTIO, BCI)I/IpHOFO, aCTPaJIbHOTO TCJ TAKIKC W MCHTAJIbHOC TCJIO, HAXOIAIICCCS B
Pa3INYHbIX CTAAUAX PA3BUTHUA.

3a pa3BuTHe I(PUPHOrO Tejaa OTBEHYACT OpPaHKeBasl (CeKCyaJbHasi) 4Yakpa.
PazButne >¢gupHOro Tema ompenensieT (PU3MUYECKYI0 CHJIY UYETOBEKa, €ro aKTHB-
HOCTh BO BCEX BUAAX JeaTeNbHOCTU. OT CTeNEeHH pa3BUTUS FPUPHOTO Teia, 3aBUCHUT
U CeKCyaJibHAsi aKTUBHOCTH uenoBeka. [loToku, obecneunBaronue pa3Butue 3up-
HOTO TeJa, YCIOBHO HA30BEM MOTOKAMM BOJIH.

3a pa3BUTHE ACTPAJBLHOIO TeJa OTBEUACT KEJATAsi YaKpa (COJIHEYHOe CIlIe-
TeHue). Pa3BUTHE acTpaIbHOTO TeJa ONpPEAEISIET IMOIUOHAIBLHOE OOraTCTBO YeJo-
BEKa, €ro TBopueckue crnocoOHocTH. [loToku, obecneunBaronme pa3BUTHE acTpajib-
HOT'O T€Jla YyCIOBHO HA30BEM MOTOKAMM CEp/Ia.

3a pa3BuTHE 1-r0 MEHTAJBLHOIO Tejla OTBEUACT 3eJiéHasi (cepAeyHasi) yakpa.
Pa3BuTne 1-ro MEHTaJIBLHOTO Tela ONPENEseT CTEIEHb YMCTBEHHOIO Pa3BUTHS,
MHOTOTPAHHOCTh HHTeJIeKkTa. [loTokm, obecneunBarmue pa3BuTHE 1-r0 MEH-
TAJIbHOTI'0 TEJIa YCIIOBHO HA30BEM MOTOKAMM pa3yma.

[Toka cyiiecTByeT rapMoHusi IOTOKOB BOJIM, CepAIa U pa3yMa, IpyTrUMU CJIO-
BaMU, TAPMOHHSA MeXAYy 3QUPHBIM, ACTPAJIbHBIM M 1-M MEHTAJIbLHBIM TeJIaAMHU,
YHPABJSITH YeJI0BEKOM Heslb3sl (cM. Puc.66).
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[Topa3mbiniieM BMeCTe, KakuWe MOTOKH HYXHO OJIOKMPOBaTh, KaKyI YaKpy
HY>KHO TIPUKPBITh, YTOOBI MOSIBUJIACH BO3MOKHOCTH YIIPABJICHUS — POOOTH3AIUU.
Ecnu npukpoeM opaHkeByIO (CEKCyalbHYIO) YaKpy, OCIa0HYT MOTOKU BOJIH. Dup-
HOE TEeJO HE CMOXKET MOJIHOIIEHHO pa3BUBaThCA. UenoBek puznuecku ociaabHET, ero
AKTUBHOCTb 3HAYUTEIBHO YMEHBIIUTCS. BO3HMKAaeT BOMPOC: KOMY HYXKEH CJIaObIi,
0€3BOJILHBIN, HEMPUTOAHBIA HU JJIs1 KaKOW ACATEIHHOCTU 4elioBek? Jlymaercs, HU-
KoMy... (cM. Puc.67).

Puc. 67
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Ecnu npuxkpoem 3enéHyro (ceplieuHyro) 4akpy, ocllabHyT MOTOKH pazyma. Ilo-
JTy4yuM (U3UYECKH CHIIBHOTO, YMOIIMOHAIBLHO arpecCUBHOTO, YMCTBEHHO OTCTaJIOTO
genmoBeka (cMm. Puc.68).

Takol JestoBeK Ja)ke OIaceH...

Ecmu mpukpoem kEnTyio (COMHEUHOE CIUIETEHWE) YaKpy, OCIa0HYT MOTOKH
cepana. [lomyunm puszndecku CUIBLHOTO, BOJIEBOTO, PAIIMOHAILHO MBICIISIIIETO Yello-
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BeKa, OCTHOTO BBICIIMMH 3MOIIMOHATLHBIMH MIPOSIBICHUSIMH, C HEOOJIBIIUMHU TBOpYE-
CKHMHM criocoOHOCTsIMH (cM. Puc.69).

He npaBna v, uaeanbHbIN AJI YHIPaBJIeHUA 4eji0BeK-0nopooor?!. Kotopeli
C PBEHHEM T'OTOB BBIMOJIHITH MIPUKA3bl, UCIIOIb3YS JIJIsL 3TOI0 BECh CBOM YMCTBEHHBIM
MOTEHLHAJI, HE CTpajasl yrpbl3eHUsIMU coBecTU. JIyunero Henb3st U npuayMmathb. [1o-
ATOMY, AJIfl POOOTHU3AIMU PUMEHSIOT Pa3jiMuHble CTIOCOObI MPUKPBITHA YAKPbI
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COJIHCYHOI'O CIIVICTCHUA.

BcecnomauTe, naxe B ckaskax M NpeIaHUsIX MHOTHX HAPOJOB €CTh MEPCOHAKHU C
JeJITHBIMUA, KaMEHHBIMHU, KeJIe3HbIMU cepliiamu: «CHexHasi KopoJieBay, «KameHnHoe
CepAaLe» U MHOTHUE, MHOTHUE ApYyTHE.

Kpome BO3MOKHOCTH poOOTH3ALINH, TPUKPHITHE YaKPhl COJTHEYHOTO CIUICTECHUS
IPUBOJUT K 3aMEJICHUIO, a B PAJE CIy4acB U OCTAHOBKE Pa3BUTHS acTPaJIbHOTO Te-
na. Bo3HuKIIMA AucOAJaHC NMOTOKOB NMPUBOAUT K OCTAHOBKE JBOJIOLMOHHOIO
pa3ButTus. OcTaHABIMBACTCS PA3BUTHE YEJIOBEKA U €ro CYHIHOCTH. DTO aOCOIIOTHO
HE BOJIHYET T€X, KTO OCYIIECTBISIET POOOTH3AINIO, UM CKOPEE ATO BBITOJTHO.

K mpobneme pobGoTuzanuy yenoBeKa M 4eIOBEYeCTBa MbI el BepHEMCS... A
[0Ka, IPOJOJIKUM U3YyYEHHE HOPMAJIBHOTO PAa3BUTHS YEJIOBEKA, €TI0 CYITHOCTH.

KneTtkn ¢uznyeckoro tena 4eaoBeKa B TEUEHHE KU3HU OOHOBISIOTCS HECKOJIb-
KO pa3. Pa3zHble TUIBI KIIETOK — KPOBH, HEPBHBIC, XKEJE3, MOJOBbIE, MBIIIL, KUPO-
BbI€, COCIMHUTEIbHBIE TKaHH, XPSIIEBbIE U KOCTHBIE MMEIOT pa3HbIe MEPUOIbI 00-
HOBJIEHUs. KileTkH KpOBH BhIpAa0ATHIBAIOTCA KPACHBIM U KEATHIM KOCTHBIM MO3TOM.
OHu OOHOBIIAIOTCS MOCTOSIHHO, YTO CBA3aHHO ¢ MX (pyHKuusamu. KocTHble KieTku
OOHOBIISIIOTCS pa3 B MATHAALATH JieT. Bce ocTanbHble TUIBI KIETOK OOHOBISIOTCS C
[IEpUOJaMU — MEHBIIMMH, YEM IIITHAALATH JIET.

Takum oOpa3om, yepe3 KaxKable MATHAANATD JieT BCe KJIeTKH OPraHu3sMa 4e-
JIOBeKa OOHOBJISAIOTCA. pyrumMu ciaoBamu, BO3PACT KJIETOK y NATHAAUATHICT-
Hero Homu u aesaHoctrosieTHero crapua — OJMHAKOBBI. Ho, Hukto He
CKQXXET, UTO OHU BBITJIAJIST OJJMHAKORBO...

I{@HO B TOM, 4YTO IIPOLECCC CTAPCHUA OpraHM3Ma CBA3aH C HAPYIIECHUEM Ir'apMoO-
HUMA MECKAY (l)I’I3I/I‘IeCKI/IM TECJIOM H T€JIaMH CYHIHOCTH, a HC CO CTAPpCHUCM KIICTOK.

CyuiecTByeT OKOJIO YETBIPEXCOT TEOPUI CTapeHUs, HO HU OJHA U3 HUX HE A€t
ITIOJTHOM KapTHUHBI 3TOTO sABJICHMs. Kak1as U3 HUX pacCMaTpUBAET TE€ UIIM UHBIE CIIE]-
CTBHSI CTApEHUs, OCHOBHAS K€ INMPUYMHA OCTAETCS BHE IOJSA 3PEHUS ITUX TEOPUM.
OcMBICITB MEXAHU3MBI CTAPEHHUSI, MBI MIOJOMAEM K MIOHUMAHUIO BO3MOKHOCTH (PH-
3M4eCKOro 0eccMepTHusi, MEUTa 0 KOTOPOM OyAOpaXujia yMbl YEJIOBEYECTBA MHOTO
TBICAY JIET.

Tak B 4éM ke IpUYMHA CTAPEHUS OpraHu3Ma?

Jleno B TOM, 4TO CKOPOCTh 3BOIIOLMOHHOTO Pa3BUTHs (PU3UUECKOTO, F3(PUPHOTO,
acTpaJbHOTO W MEHTAJIBHBIX TeN y YeloBeKa pa3nuyHbl. Korma cyniHocTh BXOIUT B
OTUIOJIOTBOPEHHYIO SIMIIEKIIETKY, OHA HapabaThIBaeT cebe pu3nieckoe Tejio, COOTBET-
CTBYIOIIEE CBOEMY YPOBHIO pa3BuUTHd. [Ipu co3maHuu Takoro Teja CyIHOCTb 3aTpa-
YUBACT CBOM MOTEHIMAI. A 3TO MPHUBOJUT K TOMY, UTO K MOMEHTY POXKIACHHUS YeII0-
BEKa €T0 CYIIHOCTh IBOJIOIMOHHO OITyCKAETCs HIKE, YeM ObLJIa B MOMEHT BXO/a MPH
3auatud. [Ipu 3TOM Pusnyeckoe Teao MpHOOpeTaeT 3amac KayecTBa, YTO MO3BOJISET
pa3BUBATHCS TEJIaM CYIIHOCTH.

N3-3a paznuuusi CKOPOCTEH IBOJIIOIMOHHOTO Pa3BUTUS (PU3MUECKOTO TEJa U Tel
CYITHOCTH, Pa3BUTHE TeJ CYIHOCTH MPUBOANUT CHAaYala K BOCCTAHOBIIEHUIO 3(hupHO-
ro Teia JI0 TOTO YPOBHS, KOTOPBINA UMeJia CYIIIHOCTh MPH BXOAE, M TOJIBKO TMOCTE 3TO-
ro Ha4yMHAEeT BOCCTaHABIMBATbCcAd acTpajibHoe Teno. Korma »ToT mponecc 3a-
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BEpIIAeTCs,, HAUMHAETCSI BOCCTAHOBJICHHE U
Puc. 70 JanbHEIIee pa3BUTHE MEHTAIBHBIX TEJL.

B KakoW-TO MOMEHT pa3BUTHUSA CYIIHO-
CTH CKOPOCTb 3BOJIOLMOHHOTO PA3BUTHUA
buzugeckoro, 3(QUPHOTO, aCTPAIBHOTO W
MEHTAJIbHBIX TE€J CTAaHOBUTCS OIMHAKOBOM.
Hactynaer rapMoHHsS MeXAy pa3HbIMHU Te-
JaMH 4YeJOBEKa, KOrJa €ro HWHTEIJIEKT U
TBOPYECKHUE CIIOCOOHOCTH MOTYT IPOSBUTH-
c1 MakcuMasibHO. [Ipum Takon rapmoHuH
JBIKEHUE SHEPTUU MEXKY Pa3HBIMU TEJIaMU
MaKCUMAaJIbHO cOaTaHCUPOBAHO.

JIyXxOoBHOE pa3BUTHE MPUBOJIUT K TOMY,
YTO CKOPOCTH 3BOJIIOIMOHHOTO Pa3BUTHSI
TEJI CYIIHOCTH CTAaHOBUTCS OOJIBIIE CKOPO-
CTH 3BOJIFOI[MOHHOTO Pa3BUTHS (PU3NIECKOTO
Tena. DTO pa3iuiue CKOPOCTEeH CTaHOBUTCS
Bc€ Ooubiiie U Gonpiie (cMm. Puc.65). Ilpu-
TOM, CKOPOCTH Pa3BUTHsI DPa3HBIX T He-
OMHAKOBBI. Paznudane cCKopocTeil pa3BUTHS
IPUBOJUT CO BPEMEHEM M K paslIMiHI0 Ka-
YECTBCHHBIX CTPYKTYp TN cymHoCTH. [Ipm
TOM HapyllaeTcs TapMOHHS JBUKCHHS
SHEPTUH MKy TelaMu. M3MeHsercs Kade-
CTBO M KOJIMYECTBO TEpeTeKaromeii ¢ husu-
YECKOTO YPOBHS YHEPTHH.

Korma paznuuust cTaHOBSITCS OOJIBIIN-
MU, TMEPETEKAHUE HEKOTOPHIX THUIIOB SHEpP-
MU Ha acTpajbHbII U MEHTAJIbHBIA YPOBHU
npekpamaercst (3TOT MPOIEecC IMOKa3aH Ha
npuMepe KJeTkH, cM. ['naBy 2, rae mnokasa-
HBI TIPOIIECCHI HA YPOBHSIX KJeTkH). Ha sToM
PHUCYHKE MOKa3aHa KJEeTKa, UMeroImas dpup-
HBII, aCTpaJbHbII U MEHTAIBHBIA YPOBEHD.
DdupHoe TeNo KICTKH GOPMHUPYETCS U3 O1-
HOM Matepuu (MOKa3aHO OPaH>KEBBIM I[BE-
TOM), aCTpaJIbHOE TeJI0 — M3 JBYX (MOKa3a-
HO OPaH>KEBBIM U KEITHIM I[BETOM), NIEPBOE
MEHTaJIbHOE — M3 TPEX (ITOKa3aHO OpaHKe-
BBIM, KEITHIM U 3€JIEHBIM 1IBETOM).

Hapymenue rapMoHuMM TepeTeKaHUs
DHEPrUM MEXKIy pPa3HbIMH YpPOBHSIMHU IIpHU-
BOJIUT K TOMY, YTO Ha MEPBbI MEHTAJILHBIN U aCTPaJbHbIM YPOBEHb KIIETKH HE MOMa-
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JAI0T BUJIBI YHEPTUHU, KOTOPHIE HYKHBI ISl KX Pa3BUTHUS. MEHTaIbHOTO U aCTpaJIbHO-
ro YPOBHS JOCTUTaeT TOJIbKO OJlHAa MaTepus (Il0Ka3aHa KPAaCHBIM I[BETOM), KOTOpas
HE MPUTOHA JJI SBOJIIOLUUU 3TUX YpOoBHEH. OTKIIOUAETCS «ITUTAHUE» ITUX YPOBHEH,
npeKkpamiaercss ux pasButue. [IpogoinkaeT pa3BUBATHCS TOJBKO 3GUPHOE TEJO
(YpoBeHB), MUTAaHUE KOTOPOrO0 MEHBIIE, HO BCE
)K€ €€ MpoI0JIKAETCS.

IIpekpainenne NUTAHUS MEHTAJIBLHOTO U
aCTPAaJbLHOI0 YPOBHEil NMPUBOAUT K MOTepe
NaMATH, HAPYLIIEHUI0 MEXaHHU3MOB MbIIILIe-
HHMS (MHOTJAa TOBOPST — YEJOBEK «BIAJACT B
netctBo»). [locTteneHHo kaHan Mexnay dusznye-
CKOHM ¥ 2(pUpHON KIETKOM cykaeTcs, U MpeKpa-
njaeTcss o0OecreueHrue SBOJIOUUU U KU3HU
aupHON KiIeTkn. Dusmdeckas kieTka (pusn-
YECKOE TEJI0) HE B COCTOSIHHM 00ECIICUNTD «ITH-
TaHHEM» Y€ BCE YPOBHH KJIICTKH M HACTYyNaeT
OUBNYECKAS CMEPTD, koraa >¢upHoe,
acTpajibHOe U MEHTAJIbHOe Tejia Bce BMecTe
He COBMECTUMBI ¢ (PU3NYECKHM TEJIOM.

B MOMEHT cMepTH BO3HUKAET BCIUIECK
HHEPTUHU, U3 KOTOPOro 00pa3yeTcst SHepreTuye-
ckuii kKanai. Ilo sToMy KaHaly CYIIHOCTH
(a¢upHOE, acTpadbHOE W MEHTAJILHBIC TEJa)
BBIXOJAUT U3 MEPTBOr0 (pM3HYECKOr0 Tesaa, y
KOTOPOr0 Ppa3pyumiaercsi JHepreTuyecKuii
3aIMTHBIA KOKOH (cM. Puc.70 u Puc.71).

AMIUIUTYJla  3TOTO  DHEPreTHYECKOIO
BCIIECKA 3aBHCHUT OT YPOBHS JyXOBHOTO Pa3BH-
THS, KOTOPOrO JOCTUI 4YEJIOBEK K MOMEHTY
cMeptu. Uem GoJiee BBICOKOTO YPOBHS JOCTHUT
YeJI0BEK MPH KU3HHU, TeM Ha 0oJiee BHICOKMI
IVIAH IJIAHETHI OH MOMNAJAeT Mocjge CMEPTH.
Ecnmm demoBek pasBwiics Tak, 4TO HapaboTas
MEHTAJIbHBIE TEJla, TO OH MOMaJaeT Ha MEH-
TaJIbHbIC YPOBHHM IJIAHETHI (COOTBETCTBEHHO, 1-
W, 2-i, 3-1 1 4-i1 MEHTaJIbHBIN YPOBHHU).

Puc. 71

Ecin ke dYenmoBeKk NpPOMIEN 3BOIIOLUIO
3eMHOI0 LUKJIA MOJHOCTBIO M €ro CYIIHOCTb
» | ©UMeeT apupHOE, acTpaibHOE M YETHIPE MEH-
TaJbHBIX TE€Ja, B TAKOM CIy4ae €ro CyIIHOCTb
MOKET NMPOMTH 4Yepe3 Bce IUIaHeTApHbIe 0a-
SR CNEE— pbepbl M YHTH 32 nmpeaesabl 3eMJId U Jaxe 32
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npeacjabl COJIHEYHOM CHCTEMBbI. HO, K COKAJICHHI0, ITO CJOYYa€TCH OYCHDb PEAKO...

3aBepumieHue 3eMHOro (IJIAHETAPHOI0) IUKJIA O3HAYAET TOJLKO HAYAJIO0
oo B Kocmoce. Haunnaercs KOCMMUYECKHUU 3TAII 3BOJIIOIIA
YEJIOBEKA.

B ¢unocodun naaniickux HOroB CymecTByeT MOHATHE SBOJIOLMH BBICIIECH CTY-
NEHU, KaK JIOCTHXKEHHE CYIIHOCTHIO HUPBaHbI, ciusiHue e€ ¢ abcomoroM. Koraa, kak
CUHTAIOT HOTH, CYIITHOCTH ciimBaeTcs ¢ KocmocoMm, 60rom, abCOIIOTOM. ..

JTO COCTOSIHME, KOIJAa HCYe3alT BCe KayeCTBeHHbIe Oapbepbl 3eMulu,
O3HA4YaeT He 3aBeplICHHME IBOJIONMH B0OOIIEe. ITO 03HAYAET TOJBKO JHIIb 3a-
BeplIeHHe HYJIEeBOI0 IVIAHETAPHOI0 HUKJA pa3BuTus M Hayajao Kocmuueckoro
HMKJIa. DTO JOHKHO CTUMYJIMPOBATh K JANbHEHMIIEMY Pa3BUTHIO, 2 HE K CAMOYCIO-
KOEHHIO U CaMOOJIOKMPOBKE HA CaAMOM IIOPOTe HOBOTO KaUE€CTBEHHO JPYTOr0 3BOJIIO-
IUOHHOTO YpoBHA. HO K 3TOMY MBI €11€ BepHEMCH. ..

A ceiluac pacCMOTpPUM JaJIbllIE€, YTO U KaK MPOUCXOAMUT C YETOBEKOM B MOMEHT
cmeptu?..

Ecnu yenoBek mpu xu3HU HapaOOTald TOJBKO 3(DUPHOE W acTpajibHOE Teja, TO
IIOCJIE CMEPTH €0 CYIIHOCTD ITONAJAEeT Ha aCTPaJIbHbIN IUIaH IU1aHeThl. [Ipu aTom Xo-
TEN0Ch Obl 00paTUTh 0cO00E BHHUMAaHHE Ha TO, YTO ACTPAJIbHBIA YPOBEHb MMeeT
BHYTPH ce0sl MoAypoOBeHb. UTo 3TO Takoe?..

A 3TO 3HAUUT, YTO YEJOBEK, 3aBEPUIMBLIMI MOJHOCTHIO Pa3BUTHE HA acTpajlb-
HOM YPOBHE U UMEIOLIUN acTpalIbHOE TEJI0, COCTOALIEE U3 IBYX (PopM MaTepuu (CM.
Puc.48 u Puc.49), nociie cMepTH MorajaeT Ha BePXHeacTPaJbHbId YPOBEHb, KOTO-
pBIii B XpUCTUAHCKOW penuruu HasbiBatoT «PAEM» (cm. Puc.72). 310 BO3MOXKHO B
TOM CJIy4dae, €CJId YeJIOBEK HE HapaOaThIBACT MPH KU3HU THAKEI0H KApMbl — «Tpe-
XOBY.

Ho uto 310 Takoe — kapma?!

Paccmotpum sipkuii npumep TsHKkENOM kapmbl. OJIMH YEIOBEK, IO TEM UJIUM UHBIM
MIpUYMHAM, CO3HATEJIbHO yOuBaeT Apyroro. Bo-mepBhiX, 4elOBEK, KOTOPOro yOuBa-
10T, He 3aBepuIaeT CBOero pa3BUTHs, KOTOPOIO OH MOT Obl JOCTHYb, €ClId OBl HE
OBLJIO HACHJILCTBEHHOM cMepTH. M mMO3TOMY €ro CyIIHOCTh TOCe CMEPTH YXOJIUT Ha
OoJiee HU3KUH YPOBEHb, UeM MorJa Obl YIUTH. JTO yke HapyuieHue 3akoHa Ku3nm.
YenoBek, COBEPIIMBIINI YOUNCTBO, HECET OTBETCTBEHHOCTH 3a 3TO.

Bo-BTOpBIX, A1 TOrO, 4YTOOBI COBEPIIUTH YOMICTBO, yOMIIa JOJIKEH BBECTH
ce0sl B TaKO€ arpecCUBHOE COCTOSIHME, B KOTOPOM OH CMOXET YOWUTh JPYroro 4esno-
BEKa. A Mpu 3TOM 4epe3 pusnueckoe, 3GUPHOE U aCTPaIbLHOE TEJIO JBUXXYTCS TOTOKU
OTPULIATEIILHON AHEPreTUKH, KOTOPBIE 3aMOJHSIOT acTPaJIbHOE TEJIO0 M BHIOHM3Me-
HAIOT ero.
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Puc. 72

ActpanbHoe Teso npeoOpasyercs, HO, K
COKAJICHUIO, HE B JYYLIYIO CTOPOHY... OTPH-
LATEJIbHBIE AMOLMU IMUTAKOT TOJIBKO CTPYK-
Typy acCTPaJbHOTO TeEJa, COCTOALLYI) U3 OJ-
HOM (popmbl Matepuu. M ecnu y Takoro de-
JIOBeKa OBLJIO WJIM TOJBKO HAYMHAIOCH pa3-
BUTHE ACTPAIBHOIO TeJIa U3 BTOPOH MaTEpHH,
TO 3TOT aCTPAJIbHBII YPOBEHb pa3pyliaeT-
¢, TAK KAK HeraTUBHbIE 3MOLMHU CTPYK-
TYPHO M Ka4eCTBEHHO He COBMECTHMBI C
BEPXHEACTPAJIBbHBIM TeJOM. Y YeloBeKa
HAYMHAET WHTEHCUBHO, TUIEPTPOPUPOBAHHO
pPa3BUBATHCA TOJBKO HHKHEACTPAIBHOE TEJIO
— U3 oHOM GopMmbl Matepuu (cM. Puc.46 u
Puc.47).

Ecmu ke 4enoBeKk HEOMHOKPATHO CO-
BepuIaeT yOUCTBO, TO YEPE3 €ro acTpaibHOE
TEJIO0 MPOTEKAIOT TOJIBKO OTPUIIATENIbHBIE M0-
Toku. [locne cMepTH CyIIHOCTh TaKOro 4elo-
BEKa MOMNAJAeT Ha HW)KHEACTPaJbHBIM ypo-
BeHb. Ha 3TOM ypoBHE 00MTaIOT BEIMEpILIUE B
XOJI€ 3BOJIIOILMU BUIbI — JWUHO3aBPHI, XHUIII-
HUKH pa3HBIX THIIOB H KJaccoB (cM. Puc.73).

W oueHp 4acTo Takas CyuHOCTb, €CIU Y
He€ OTCYTCTBYET WJIM OYEHb cilabasi sHepre-
TUYECKas 3alluTa, CTAHOBUTCS MOObIYEH i
ATUX acTpalbHBIX XUIIHUKOB. B xpucTthan-
CKOHM peUrii HUKHEeACTPAJIbHbII YPOBEHb
Ha3bIBAaT «AJIOM», rie rpelHuKu UCKy-
MAOT CBOM TPEXH, TJIe UX MYYaroT YepPTH (CM.
Puc.75).

Ecnu ke 4enoBek, COBEpIUMBIIMKA Ka-
KOe-T1M00  3BOJIIOLIMOHHOE MPECTYIUICHHE,
CyMeJll COXPaHUTh 3alUTy, TO acTpajbHbIC
XHUIIHUKA HE B COCTOSIHUM JI0 HETO J00paTh-
csa (cm. Puc.74). Ho npu cBoémM HOBOM BO-
IUIOIIEHUN Takas CYUIHOCTh Y€ OyAeT
MMETh HaApYLIEHHYIO CTPYKTYPY acTpPaJbHOIO
Tela, 4YTO, B CBOK OYEpedb, NPUBEAET K
HapYLICHUIO Pa3BUTHUS (DU3MUECKOro Teja B
HOBOM BOIUIOLIEHUH. DTO HapylieHue Oyner

MPOABJIATBCA B PA3JIMYHBIX, 4aCTO OYCHb TSKEIIBIX 3360J’I€B21HI/I$IX, KOTOPbIC HA3bIBA-

0T KapMU4Y1€CKUMHA 3200/1eBAHUSIMMU.
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Kpome Toro, Takoe TpanchopMupoBaH-
Puc. 73 HOE acCTPAJIBHOE TEJIO IPOHU3BIBAIOT ITIOTOKU
DHEPIrUM HUXKHEro acTtpana, a 3TU IOTOKHU
ABJISIFOTCS. BXOAOM ISl CYLLECTB HHUKHEIO
acTpaja, KOTOpble 4Yepe3 I3TH BXOIbI
HAHOCAT JHEpPreTu4YecKue yAapbl, BKJIHU-
HUBAKTCH B CTPYKTYPbI CYIIIHOCTH 3TOI0
YeJI0BeKAa U OTKAYUBAKT €ro 'KU3HEHHYI0
CIIIy. OTU acTpajibHble BAMIIHMPbI Cylle-
CTBYOT TOJBKO 32 CYET OTKA4YaHHOMU
JHEPIrMUd U IOITOMY JEJIAI0T BCE BO3MOXK-
HOE, 4TOOBI yJep)KaTh YeJIOBEKa B 3TOM CO-
CTOSIHUHU.

YacTto mroasiM, IMEIOIIIAM KapMy, CHSIT-
Csl CTpaHHBIC CHBI, B KOTOPBIX 32 HUMHU OXO-
TATCS KaKWe-TO CYIIECTBA, OT KOTOPBIX TPHU-
X0oauTcd crnacarbes... C 4eM 3TO CBSI3aHHO?..
Yrto 310 3a cymectBa? M nmoyeMy OoHM MOSB-
JISTFOTCSI IMEHHO BO cHe?.. UTO IPOUCXOIUT ¢
YEJIOBEKOM M €ro CYIIHOCTBIO, KOTJIa OH
cout?..

JlaBaiiTe criepBa pacCMOTpPUM, YTO Ta-
KO€ COH, ¥ 324EM OH HYKEH?..

@U3NYECKOE TEJIO YEJIOBEKA SBIAECTCS
HHEPreTUYECKUM (PYHIaMEHTOM JJIS CYIIHO-
ctu, e€ sposrounu. [Ipoucxomsmume B opra-
HU3ME OMOXMMHYECKHUE TPOIECCHl MPUBOISLT
K PaCLICIUICHUIO CJO0XHBIX OPraHUYECKUX
COCAVMHEHUN, MOMNAJAIIIMX B OpPraHUu3M B
BUJIe THUIK, Ha OoJyee mpocthie. [IpocThie
OpPraHUYeCKUEe COCIMHEHUS YEPE3 KPOBb IO-
MaJJal0T BO BCE KJIETKM OpraHu3Ma, Tae 3a-
BEpILIAETCS MX IOJHOE paclieryieHue. B pe-
3yJbTaTe MOJHOTO PACUIEIJIEHUs, OPraHnye-
CKHE€ MOJIEKYJIbI pachajarTcs Ha olOpa3yro-
e uX GOpMbI MaTEPHii, KOTOPhIC HAUYWHA-
I0T TepeTeKkarb ¢ (PU3MYECKOro IJIaHa Ha
JIpYTHE IUIaHbI, UMEIOIIUECS Y CYIIIHOCTH.

Tema CymIHOCTH HaKaIUIUBAaKOT CBOM
NOTEeHIMa, orjoias (popmMbel MaTepuu, co-
OTBETCTBYIOIIME UX KAYECTBEHHOUN CTPYKTY-
pe. Korma xonnentpanus ¢opMm mMarepuil B
TeJax CYIIHOCTH JOCTUTaeT KpUTUYECKOW, BOSHUKAET MepeTrekaHue 3Tux GhopMm Mma-
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TepUN U3 TeJl CYIIHOCTH Ha (PU3MYECKUM TUIaH, B PU3HUECKOEe Telo YenoBeka. Bo3-
HUKaeT HUPKYJANUA GOpM MaTepuul MexaAy (PU3MYECKHMM TeJI0M 4Ye0BeKa M
TeJaMM €ro CyIHOCTH, YTO U SIBJISIETCS B MOJHOM cMmbiciae cjioBa ZKU3HBIO.
[Ipu sToM (u3nMyeckoe Teo co3AaéT HEOOXOIUMBIM IMOTECHIIMAN JIJII PA3BUTHS CYIII-
HOCTH, €€ Tell.

PasBuBaroniuecs tena CyIIHOCTH, Yepe3 WAYIIME OT HUX IOTOKH, BIHSIOT Ha
du3HyecKoe TeJIo, pa3BUBas €ro M ABOOMHOHUPYS. UeMm OoJiee aKTHBHO MPOTEKAET
ATOT MPOLECC, TeM OOJIbIIas HArpy3Ka JOXKHUTCS Ha (Quandeckoe Teao. Tak Kak mpu
pacIlelICHHH CIIOKHBIX OPraHH4YeCKHUX MOJICKYJ B OpraHM3ME HaKaIlJIUBacTCS
OrPOMHOE KOJIMYECTBO IIJIAKOB, OT KOTOPBIX OH MOKET IMOTMOHYTh, €CIIM HE OyaeT
0CBOOOXKIATHCS OT DTUX SHOB.

Opranusm 4esoBeka, Kak M JII0OOW IpYyroul >KMBOW OpPraHU3M, UMEET CBOIO CH-
CTEMY OYMCTKH, BKJIFOYAIOIILYIO TPYIIILYy OPraHOB U CUCTEM. MaKkCHUMalbHYIO0 OYUCTKY
OpraHM3M B COCTOSTHUM CAENaTh TOT/AA, KOIAa B HETO HE MPOJOJHKAIOT NOCTYNAaTh HO-
BbIC IIJIAKM M TOKCUHBI, BOBHUKAIOIIME B XOJ€ pacuieruieHus. Kaxaplii opranusm
MMEET BO3MOXHOCTh HEHWTPAJIM30BaTh U BBIBECTU U3 CeOsl ompeAeéHHOe KOJIUYe-
CTBO OTPHILATENIBHBIX JUIS HErO BEIIECTB B TeueHue CyTok. CyToyHas Jo3a HEeHTpa-
JN3yEeMbIX TaKUM 00pa3oM s710B MHAWBUIyalIbHA U JIaXKe y OJHOrO YeJOBEKa OHA W3-
MEHSETCS B TEUEHUE BCEU €TI0 )KU3HH.

[TosToMy ecnu Obl OpraHuU3M HEMPEPBHIBHO MPOJIOKAI paboTaTh, TO KOHIICH-
Tpauusi OTPULIATENIbHBIX BEUIECTB B HEM Bo3pacTaia Obl. I korja oHa cTaHOBHIIACH
OBl OOJIbIIIE TOW JT03bI, KOTOPYIO OPraHu3M B COCTOSSHUM HEUTpaIu30BaTh, «CBOOO-
HbIE» TOKCUHBI Hayalu Obl pa3pyllaTh caM OpraHU3M, OYE€Hb OBICTPO MPHUBOJS €r0 B
HEroJHOCThb. [103TOMy opraHusm, Bce €ro KJIETKH JOJKHBI MOIy4YaTh OTIABIX U BO3-
MOKHOCTb OCBOOOJUTHCSI OT TOKCUHOB, HAKOIIJICHHBIX BO BPEMsI aKTUBHOU paOOTHI.
OTO ¥ NPOUCXOAUT BO BpeMs cHa... Korjga cylmHOCTh BBIXOAMT 3a MPEENbl SHEpre-
TUYECKOM TMCU-3aIUTHI OPraHU3Ma U HaXOJUTCSl BHE CBOETO TeJa.

[Ipu 3TOM CyIIHOCTB, 32 CUET MOTEHIIMANIA, HAKOTUIEHHOT'O IIPH aKTUBHOU palo-
Te (PU3UYECKOTO Tella, OTKPbIBaeT 0OoJiblllee WM MeHbllee KOJU4YeCTBO Kaye-
CTBEHHBIX 0apbepoB MeK1y YPOBHAMU ILUIaHETHI U NONAajAaeT HA HUX. B 3aBucu-
MOCTH OT YPOBHSI 3BOJIFOLIMOHHOTO PA3BUTHS U COCTOSIHUS (PU3UUECKOro Tea, OAHA U
Ta K€ CYUIHOCTh MOKET BBIXOJMTH BO BPEMs CHA Ha pa3Hble KAYE€CTBEHHbIE IJIAHbI
3eMiId — MEHTAJIbHBIN, aCTpaIbHBIN, SOUPHBII.
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Ecau cymHOCTh 1O T€M WJIM HHBIM
Puc. 74 MpUYMHAM TIONAaJaeT HAa HWKHUW acTpal
Wiy 3GUp, OHA CTAHOBUTCS «AMYBIO» ISl
aCTPAJIbHBIX KHUBOTHBIX, OOUTAIOIIUX HA
3THX IUIAHAX. DTO PAaBHOCUJIBHO TOMY, YTO
YEJIOBEK MOMAJaeT B JKYHIJIM, KHUILAIIUE
KPOKOJIUJIAMH, 3MESIMH, JTbBAMU, TUTPAMH U
JPYTUMH XUIIHUKAMHU, JJIsI KOTOPBIX YeJo-
BEK SIBJIIETCA TOJIBKO MUIIEH... Tak U CyuI-
HOCTb, TMOMNAaBIIas Ha HWKHUM acTpan Wiu
a¢up, CTAHOBUTCS BEChMa >KEITAHHOW IIH-
HIEH 1T ACTPAIbHBIX KUBOTHBIX.

Ho ecnu B peanbHOCTH, IIPUBBIYHOMN
JUISl TOHUMAHHSI, YEJIOBEK MOKET CIIPATATH-
Cs B MalllMHE, IOME, UM IPUMEHUTH KaKoe-
TO OpYXHE, TO CYHUIHOCTb, IIOIIABIIAs B
HIDKHHAM acTpasl BO BpeMs CHA, MOXET CIIa-
CTHCb, TOJIBKO CO37aB BOKPYI ceOsl sHepre-
TUYECKYIO 3aIlUTy, 4€pe3 KOTOPYIO HE MO-
T'yT IPOWTH acTpajbHbIE KUBOTHBIE. Ecin y
CYIIIHOCTH 3TO HE IOJIy4aceTCs, OHa JOJKHA
OBICTPO BO3BPATUTHCS B CBOE (PU3NYECKOE
TEJI0, KOTOPO€ HMEET MOIIHYIO 3allUTY.
Korna cyuHocts ObICTPO BO3BpaIllaeTcsi BO
cHe B (hu3MuUecKoe Teso, YEJOBEK MOMHHT
IIOTOM, KaK OH Majajl B Kakyro-TO O€310H-
HYI0, TTTyOOKYIO MPOMACTh, ¥ YacTO B TaKUX
CJIy4asiX OH Jake IPOCBINAETCS B XOIOJHOM
OTYy.

Takoe pe3koe BO3BpAILlEHUE CYLTHOCTH
B (pU3MYEeCcKoe TeN0 ABJISIeTCS 3aIMTHOM
peakume, cnacamoumenl CylHoOCTb OT I'd-
0esin. Ecim CyIHOCTh HE MOXKET BEPHYTHCS
B TEJIO, OHA CTAHOBUTCS NOOBIUEH acTpaib-
HBbIX XWIIHUKOB. B Takom ciydae, HacTy-
aer, Tak Ha3blBacMas, CMEpPTb BO CHeE.
OmuboYHO nAyMaroT, 4TO 3TO — JErKas
cMepTh. HacTo Takas CUTyalusi IPUBOIUT U
K ru0eJiu CyIHOCTH.

Ho, xakoB MexaHM3M JEMCTBUS CHa?
Uro ’xe MpOMCXOAUT MPU 3TOM C MO3TOM
yenoBeka? OpraHusm 4einoBeKa, €ro Mo3r

MMeEeT JBa pekUMa PYHKIIMOHUPOBAHUS:
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1) Pexxum OOApCTBOBaHMS, MPH KOTO-
Puc. 75 poM (¢u3MYecKoe TEJIO U Teia CYIIHOCTH
HaXOJATCS B TECHOM M aKTHBHOM B3aHMO-
nevictBun. [Ipu 3TOM OMOTIOTEHITHATIBI MO3-
ra OBICTPO MEHSIOTCS W YacTO MMEIOT
OOJIBIIIYIO aMIUTUTYTy U3MEHEHUMN.

2) Pexxum cHa, mpu KOTOPOM CYIII-
HOCTh BBIXOJIUT 3a MpEJeibl dHEpreThye-
CKOM 3amuTthl opranusMma. Ilpu stom ak-
TUBHOCTb pa0OThl HEHPOHOB PE3KO MajJaeT,
YTO MPUBOAMUT K Oojiee MEIJIEHHBIM H3Me-
HEHUSM OMOTIOTCHIIMAJIOB MO3Ta.

Ecnu genoBek yctaér, TO 3TO 3HAYMT,
YTO B €0 Tejie HAaKaIUIMBAeTCs MHOI'O TOK-
CHHOB U €My HYXXEH OTIbIX — COH. 3aChl-
mmasi, 4eJOBEK HE MOKET MIHOBEHHO «BBI-
KIIFOUUTHCS, PE3KO MEPErTH C OJHOTO pe-
)KrMa (YHKITMOHUPOBAHUS B Jipyrou. Jla u
JUISL TIOATOTOBKH CYIITHOCTH K BBIXOJIY BCEM
cucremMaMm (U3UYECKOro Tejaa HeoOXOoauM
KaKOH-TO MPOMEXKYTOK, IMOATOMY HEKOTO-
poe Bpemsi MO3r emnié paboTaeT B PEKUME
aKTUBHOCTH, KOTOPBIM OBUT 0 CHA. 3aTeM
HaunmHaeTcss (asa, TaK HA3BIBAEMOTO,
ObicTporo cHa — asza 3achlmanus (CM.
Puc.76).

Jlanee Mo3r miepecTpanBacT PeXKUM
CBOEH pabOTHI TaK, YTO CYIIIHOCTh HAYMHAET
BBIXOJIMTH 32 MPeJIeiIbl SHEPreTHUSCKOM
3ammThl puszndeckoro Teiaa. CKOpocTh u3-
MEHEHHSI OMOTIOTCHITMAIOB MO3Ta MPH ATOM
€CTECTBEHHO YMCHBIIIACTCS, HACTYTACT

BTOpas paza cua (cm. Puc.77).

[To Mepe BbIXOJa CYIIHOCTH W3 Tela,
NPOIIECChI, MPOTEKAOIINE B HEHPOHAX MO3-
ra, Bc€ Oosiee u OoJiee 3aMeIISIOTCS, 3TO —
TpeThs (pa3za cHa (cMm. Puc.78).

Korna cymHOCTh BBIXOAUT U3 Tela COo-
BCEM, aKTUBHOCTH pa0OTHI HEHPOHOB MO3Ta
najaeT 10 MHUHHMYyMa, 3TO — 4eTBépTasi
¢da3a cua (cMm. Puc.79).

B Takom cocTosiHMM MO3r He TOTOB K
OBICTPOMY BO3BpAIICHUIO CYIIHOCTH B CBOE ¢u3nueckoe Teno. Ho MoxkeT BO3HHK-
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HYTb CUTyallusd, KOoria CYHIHOCTB, CIIaCasjACb OT aCTPAJIbBHBIX XHWIMHWKOB, IOJIXKHA
6I)ICTp0 BOWTH IIOoJ 3alIUTHOC IICHU-IIOJIC OpraHu3Ma. Nnn KC, KOoraga 4CJIOBCK B MO-
MCHTBI OITIAaCHOCTH AJIA KU3HH JOJIDKCH 6BICTpO IMPOCHYTHCA U OBITH TOTOBBIM K aK-
THUBHBIM I[eﬁCTBHHM.

B aTux cimydasix, MO3T TOJIBKO 4epe3 HEKOTOPOE BPEMS MOCJE BXOJa CYITHOCTH
BO3BPAIACTCA K HOPMAIBHOMY COCTOSIHHIO. M1 TOMBKO TOT OpraHm3M, 4ei MO3T MOT
OBICTPO BEPHYTHCA K aKTUBHOMY COCTOSIHUIO, HE CTaJI TOOBIUEH KaK acTpaIbHBIX, TaK
U «3EMHBIX» XUIIHHUKOB... [IpaBma ceiluac TpynHO HAWTU CUTYaIMIO, KOrJa KOMY-
MO0 IPO3UT OMACHOCTH OT «3€MHBIX» XUITHUKOB, HO UyTKUIM COH MHOTHUX CIACaeT OT
JBYHOTUX XUITHUKOB.

Ho, xakum 00pa3omM MO3T HE BBIKJIIFOYAETCS COBCEM, KOTJa CYITHOCTh BBIXOAUT
M3 CBOEro Tena? ITO CTajJo BO3MOKHBEIM, OJjarojapsi SBOJIONUOHHOMY IMpuoOpeTe-
HUIO Mo3ra. [locie moaHOro BEIXOJa CYIIHOCTH U3 (DU3UYECKOTO Teja, MepPHoIude-
CKH aKTHUBU3HMPYIOTCS MBIIIIBI, MPUBOIAIINE B ABMKCHUE TJa3HbIe s070Ku. [lpm
TOM B MO3T TOCTYIAIOT HEPBHBIC CHUTHAIBI, aKTHBU3UPYIOIINE COOTBETCTBYIOIINE
30HBI KOPBI TOJOBHOTO MO3Ta (3aTBUJIOYHBIC ONTHYECKHE 30HBI), 9TO W TIO3BOJISET
MO3TY HE BBIKJIIFOUUTHCS cOBCeM. CUTHAIIBI JBUXKEHHUS MBIIII] IJ1a3 CO3/IaI0T YCJIOBHS,
MPU KOTOPBIX MO3T YaCTHUYHO AKTUBU3UPYETCS M MEPEXOJUT B COCTOSTHUE, TOXKJE-
CTBEHHOE COCTOSTHHUIO Havajia BeIxoJia cyniHoctd (cM. Puc.79).

[Tpu sTOM (pU3MYECKOe TEN0, MO3T HAXOJATCS B PEXKUME OKHUIAHUS CYITHOCTH,
TOTOBBIE K OBICTPOMY BO3BpAIICHUIO K aKTUBHOMY cOCTOsiHUIO (cM. Puc.80). Takum
00pa3oMm, OpraHu3M, MO3T TOTOBBI K CHUTyallUsIM, KOTJIa CYIIHOCTh JIOJKHA OBICTPO
BEPHYTBHCSI B CBOE Teno... Takas akTUBHU3AIUsl MO3ra MPOUCXOAUT HECKOJIBKO pa3 B
T€UEHHE HOPMAJIBHOTO CHA, HOCTOSIHHO BO3BpaIllasi MO3T K PEXKUMY OKHUIAHUS.
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Puc. 78
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Puc. 79
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Puc. 80

EM Sleep

[ W)
Two 1Sec.

1‘hm-

Thpee 2o Lo Zame B 4w Sam Gam,

[lepen mpoOykneHrneM, Korja CylIHOCTh HAYMHAET BO3BPAIIATHCSA B CBOE TEIO,
MO3T pe3ko akTuBH3upyeTcs (asza mpody:kaenus) (cm. Puc.81),
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Puc. 81

P e T Zoaan Same dame Same Gam

MOCJIE Yero MOCIJIeOBATENIbHO MEPEXOJAUT K COCTOSHUSM, KaK MPU BBIXOJE CYIIHO-
CTH, TOJIbKO B 00paTHOM THopsiaKe. B 3To Bpemsi CyIIHOCTh BO3BpAILlaeTCsl B CBOE TEJIO

(cm. Puc.82), u coctosiHue 4enoBeKa BO3BpAIlaeTCs K PeXUMy OOApCTBOBaHUS (CM.
Puc.83).
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Puc. 83

w oy

Time

Hpn 2m lam 20 dam dam Sam G

A Tenepb BepHEMCS K TOMY, YTO TIPOMCXOIUT C Y€JIOBEKOM B MOMEHT CMEPTH...

B MOMeHT cMmepTH mpekpamaetcs IBH)KCHHE BCIIECCTB B (DHU3UUESCKOM TeJe.
Heiiponbl Mo3ra, He mojiydas He0OXOJAUMOIr0 KOJIMYECTBA KHCIOPOJaa U JAPYTHX Be-
IIECTB, HAYMHAIOT TOPMO3HUTHCSA. AKTHBHOCTh PabOTHI MO3ra HauMHAET OBICTPO Ma-
nathb (cm. Puc.84).
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Puc. 84

[Tpu 3TOM OMOMOTEHIIMAIBI MO3Ta HAYMHAIOT U3MEHSATHCS TaK JKe, Kak MpH 3a-
ceimaanu (cM. Puc.85, Puc.86, Puc.87). Ho, Ha 3TOM CXOJCTBO MEXIy COCTOSSHUEM
CHA ¥ CMEPTHIO 3aKaHYMBACTCH. ..
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Puc. 87

Tak Kak Bce IPOIIECChl B OPraHU3ME YEJIOBEKa OCTaHABIIMBAIOTCS, TO B IEPBBIC
1IB€, MaKCUMyM TpU MHUHYTBHI MOCIE CMEPTH, OCIA0eBaeT U HAUMHAET pa3pyliaThbCs
3alllUTHOE McH-Toje puiznueckoro tena. [lpu paspylieHun 3aUUTHOrO TMCH-MOJS,
BECh MOTEHIMAJ, HAKOTUICHHBIH OPraHU3MOM, PE3KO OCBOOOXIAETCS U BO3HUKAET
HSHEPreTUYECKU BCIUIECK, KOTOPBIMA, B 3aBUCUMOCTH OT CBOEr0 Kaue€CTBEHHOI'O CO-
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CTaBa, HA HEKOTOPOE BPEMsS OTKPHIBAET KAYCCTBEHHBIC Oapbepbl MEXKIY ILIaHAMU
maHeTsl. opMupyeTcs KaHal 4epe3 3TU YPOBHHU, MO KOTOPOMY CYIITHOCTh UeJIOBeKa
HAaYMHACT MOTHUMAThLCS Ha CBOH ypoBeHb (cM. Puc.88, Puc.70, Puc.71 u Puc.73).

Puc. 88

AGTEDCB
3 4 5 6 7 8 9 10 min

4

Time

MO>XHO MOCTPOUTH AHAJIOTHIO 3TOTO SIBJIEHUS Ha CIEIYIOUIEM MPUMEPE: HaIly
IJIAHETY MPEICTaBUTh, KaK JIOM, Y KOTOPOro ceMb 3Taxkeil. Ha rnepBomM 3Taxe >KUBYT
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JIOAM U 3BEPHU, PACTEHUS, KOTOPbIE UMEIOT (PU3UUECKOE TEIO.
Ha BTOpOM 3Ta)ke — cyliecTBa, KOTOpble UMEIOT TOIBKO 3(PUPHOE TEIO.
Ha tperbeM — cymiecTBa, UMeroLMe 3PUPHOE U aCTPAIBHOE TENA.
Ha yeTBEépTOM — 3(pHpHOE, acTpaIbHOE U IEPBOE MEHTAIBHOE TEJNO.
Ha nsitoM — agupHoe, acTpalibHOE, IEPBOE U BTOPOE MEHTAJIbHBIE TEIA.
Ha mecrom — a¢upHOe, acTpanbHOE U TPU MEHTAIBHBIX Tela.
U Ha cenbMoM — 3(pupHOE, aCTpajIbHOE U BCE UEThIPE MEHTAJIBHBIX TEJA.

Mexay 3TUMH 3TakaMH MOKET JBUTaThCs TOJIbKO TUQT. Tepsis cBoé usnue-
CKOE€ TEeJIO, CYIIHOCTh JIM(PTOM MOJHUMAETCS Ha BTOPOU, TPETHM, YUETBEPTHIM... ITAXKH,
B 3aBUCUMOCTH OT JOCTHUTHYTOTO YpOBHS pa3BuTHsA. [loHATBCS Ha OoJjiee BBICOKHIA
ATaX, MPEBBIIAIONIUN YPOBEHb PA3BUTHS, CYITHOCTh HE MOXKET, /ISl HEE BO3MOYKHO
TOJIbKO OINyCKaHWE Ha HWXKHUE 3Taxu. [Ipum Takom crmycke CYHIHOCTh 3aTpauyuBacT
4acTh CBOErO IMOTEHILIMAja, KaKk W MPH BO3BPALLEHUU OOPATHO M, €CTECTBEHHO, HE
MOKET BEPHYTHCS Ha ATaK-YPOBEHB, KOTOPHINM ObLT y HEE 10 Havalia epeMeIieHHs.

[Tocne Toro, Kak CyIHOCTh Y€JIOBEKA MO SIHEPreTUYECKOMY KaHaly, BO3HUKAIO-
IEMY B MOMEHT CMEPTH, TOJHUMAETCS] Ha CBOM YPOBEHb, OCTAIOTCS €IIE HUTH, CBSI-
3BIBAIONINE CYIIHOCTD C yKe MEPTBBIM Qu3udeckuM TesoM (cMm. Puc.89).
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Puc. 89

\G . EDCEB

1234367891012

40 Days Near

OnHa 13 3TUX HUTEH CBA3BIBACT MEHTAIBHOE TEJIO CYIIIHOCTH YelIoBeKa ¢ (prsu-
YeCKHMM, HO, IT0 MEpE pacmajia HEPBHBIX TKaHEH opraHu3Ma, 3Ta CBsA3b ciadeer, u Ye-
pe3 1eBSITh JHeli MEHTAJIbHOE TeJI0 0CBOOOKIAeTCsl 0T MEPTBOro (PU3UYECKOTO
Teaa (cm. Puc. 90).
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Puc. 90

AG ¥ E DGB#

1234567389100

40 Days Near

ITpouecc pasnokeHuss OpraHuKM MPOJIOJKAETCS, U Yepe3 COPOK AHeil pa3pbl-
BaeTcs CBA3b MEXKIY aCTPAJIbHBIM TeJIOM U MEPTBBIM (PM3MYECKHM TeJIOM (CM.
Puc.91).
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Puc. 91

1234567891012

0 9 Days 40 Days Near

U1 Tonpko yepe3 roja, KOraa B KOCTHOW TKaHU 3aBEpIIACTCs pacraj MOCIeIHUX
OpPraHUYECKUX BKIIIOYCHHI, pa3pbiBaeTcsl CBA3b MekAy IPUPHBIM TeJIOM CYUIHO-
CTH M ocTaTKaMu MEPTBOro pusuueckoro teaa (cM. Puc.92 u Puc.93).
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Puc. 93

G B
1234 3678910"’2

0 9 Days 40 Days Near

ToJibKO MOCTE 3TOro, CYIHOCTh MOJHOCTHI0 0CBO00KIaeTCH OT IUIeHA MEPT-
BOro (puzuyeckoro teja. M ecnu odbparumcs K oObl4asiM, TO CTAHOBUTCS SICHBIM,
MOYEMY POJICTBEHHUKH YMEPILIETO BCIIOMUHAIOT €r0 Yepe3 AEBITh NHEH, Yepe3 COPOK
JHEW U 4epe3 rof.
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B HekoTopbix cTpaHax Azuu, B OyAJAUCTKUX MOHACTBIPSAX, YMEPIIETO MPUHOCT
K MOHAaxy, KOTOPBIM OYMILAET Ayuly yMepuiero. MoHax caguTcsi B LIEHTPE KPYIJIOro
3aJIa B MO3€ «JIOTOCa» W HAYMHAET MEeAUTHpoBaTh. [Ipn mMeguTanuu, €ro CymHOCTb
BBIXOJIUT U3 TE€Ja, BXOAUT B TEJIO YMEPIIETO, MOAHUMAET €T0 U JEJIAET BOKPYT CBOETO
T€JIa, 3aCTHIBIIETO B MO3€ «IOTOCa», TPU PUTyaNbHbIX Kpyra. Ilocne dero cymHocTtb
MOHaxa BO3BpalaeTCs B CBOE TENO U MEPTBOE TENO XOPOHUTCSA. CUMTAETCS, YTO BO
BpEMS 3TOT0 00psia, MOHAX OCBOOOXKIAET MEHTAJILHOE, aCTpaJIbHOE U A(UPHOE Tea
OT CBSI3U C YK€ MEPTBBIM (DPU3UUECKUM TEIIOM.

MHorue HapoJsl B IPEeBHOCTH, a HEKOTOPHIE U ceildyac, CBOMX YMEPIIUX CKHUTa-
10T. [Ipu cropanum, BCsl OpraHuKa pacUIeTUIIeTCs MMOJTHOCTHIO U CYIITHOCTh YMEPIIETO
YeJIoBeKa He Yepe3 rofl, a Cpa3y 0CBOOOKIACTCS OT MEPTBOM 0O0JIOUKH.

Eruntane, unnpeiius! [lepy (uHkn), Hapo ryaHuu ¢ KaHapckux oCTpOBOB, CBOMX
yMepIux Oanp3aMUpOBav U Aenanu MyMud. [lo ux Bepe Te, KTO COXpaHUI CBOIO
MEPTBYIO 000JI0UKY, ITOJIYYUT BEUYHYIO KU3Hb, KOT/1a OOT BHOBb MTOSIBUTCS Ha 3eMUIE.

Eruntsine ¢hapaoHOB 1 3HATHBIX BEIBMOK IMOMEIIAIH MOCIe 0aab3aMUPOBAHUS B
LIEHTpE MUpamMuIbl, B 0c000ii 30He. B 310 30HE GopMoii camoil mupamMubl co3/1aBa-
JIACh YCIIOBUS, IIPU KOTOPBIX BpEMs MPAKTUYECKA OCTAaHABIMBAJIOCh. M, uto camoe
WHTEPECHOE, KJIETKH MyMHH, B MOMEHT UX OOHApYy>KEHHUS, COXPAHSIIA 3JIEMEHTHI
KU3HU. OCTaTKM KU3HU OBICTPO MCUYE3aIH, KaK TOJIbKO MyYMHUU BBIHOCHIIKCH 32 Tpe-
JI€JIbI 9TON 30HbI IUPAMU/IBL.

Nurepecen emé onun daxrt... B Kueso-Ileu€pckoit naBpe, uto Haxoautcs B Ku-
€BE, B CUCTEME TEIIEP COXPAHUIIUCH MOIIH (OCTaTKH YMEPLIMX MOHAXO0B), KOTOPbHIE B
JANbHENIIEM CBSLICHHUKH CTAJIM Ha3blBaTh CBATHIMHU. Tak Kak JO HAIIEr0 BPEMEHU
yepena U KOCTH 3TUX CBATBHIX BBIACIAIOT )KUIKOCTb, KOTOPYIO MOHAxXU CYUTAIOT Iie-
JICOHOM.

XHWMHUYECKHUM COCTAB TPYHTOBBIX BOJ CO3AJI YCIIOBHS JUIsl €CTECTBEHHOW MyMHU-
3aI[MU TEJI, TOTOKHA YHEPTUH NPOHMU3BIBAIOIINE TEPPUTOPHUIO ITOIO MOHACTBIPS CO3/a-
JIY yCJIOBUS, ITPX KOTOPBIX KJIETKA KOCTHOM TKaHU OCTAJIMCh KUBBIMU U TIPOIOIKAIOT
BBIJICIIATh CBOKO CEKPELHI0. B 3TOM cilydae, CYLIHOCTH OCTAKOTCH NPUBA3ZAHHBIMU
K OCTaTKaM (pM3M4ecKOro rejia ¥ He MOIyT YHTH HA JApPyrue YPOBHH ILJIAHETHI.
Jlo Tex nmop, MoKa coOXpaHsieTcsi OpraHu4ecKkasi TKaHb, CYIHIHOCTb OCTA€TCH NPU-
BAI3aHHOM K MEPTBOI pusndeckoit 000109Ke.

Ecnu denoBek ymMupaeT HACHMIBCTBEHHOW CMEPTHIO, €ro CyHIHOCTh He 3aBep-
IaeT UMKJIA IBOJIOUNH B (pr3u4deckoM TeJie. [Ipu Takoil CMEpTH CyITHOCTh BCET/Ia
YXOIUT Ha 0oJiee HU3KUU YPOBEHb, YEM KOTJIda CMEPTh HACTYMAET M0 €CTECTBEHHOMN
npuyuHe. [Ipyu HaCUIIBCTBEHHON CMEPTH, BCIUIECK SHEPIUH, KaHaJ U3 dTOU dHEPTUuU
u cinabee, U MEHEe yCTOWYMB.

Ecnu 4esioBek KOHYAeT KM3Hb CaMOyOMIiCTBOM, €ro CYIIHOCTb He MOXKeT
YATH Jajbiie 3(UPHOr0 YpPOBHf, U OYECHb YACTO OHA CTAHOBUTCSA MUIIEH I
3(UPHBIX U aCTpPaJbHBIX XUBOTHBIX. B psjae ciydyaeB, KOrga CymiHOCTbH HMeeT
CWIBHYI0 3aIIUTY, OHA OCTAaéTCs CYUIeCTBOBATH PAAOM C KUBBIMH JIIOJAbMH.
WNHorna Takve CylUHOCTH MPOSIBISIOT Ce0sl B pa3HbIX SIBJICHUSAX MOJTEprencra, KoTo-
pbI€ 10 CHUX TOp OCTAIOTCS 3arajJikoil Jjigi cOBpeMeHHOM Hayku. M, 4To 0coOeHHO

K ornasneHuio 180




Hukomnait Jlesamos «Ilocnennee oOpaiieHue K 9eI0BEUECTBY

Ba)KHO, CYITHOCTU TIPH CaMOYOHMICTBaX BBINAJAIOT U3 KPYrooOopoTa mepeBOILIONIe-
HUH, OCTAIOTCA B «3aMOPOKCHHOM» COCTOSIHUH. M, OMATh Taku HE CIy4ailHO, XpH-
CTHAHCKas PEJINTUsl OTHOCHT CaMOYOHMICTBO K CaMBIM TSDKKUM rpexaM (MHBIMHU CIIO-
BaMU — K CaMOU TSKKOU Kapme).

Bepuémcs k TOMy, 4TO TPOUCXOIUT MOCIIE CMEPTH (HU3UIECKON 000IOUKH.

Kornma mocnennue opraHuyeckue COSAMHEHHsS MEPTBOrO (M3UYECKOro Telia
pacrajialoTcs, CyU[HOCTh MOJHOCTBIO OCBO0OKIAeTCsl M TOTOBa K JajibHeiei
BoJiIonuM... Koryma sifiiekiieTka U CriepMaTo30M]i CIWBAIOTCS BOCAMHO, BO3HUKAET
AHEPreTUUYCCKHUI KaHal, IO KOTOPOMY CYIITHOCTh COOTBETCTBYIOIIEIO YPOBHS BXOIUT
B OMOMAaccy H... BCE MOBTOPSIETCS BHOBb, TOJbKO Ha IPYTOM YPOBHE.

Ouenp HHTCPCCHO B CPE3C MU3JIOKCHHOI'O BbIINIC SABJICHUC COCTOSHHA KIMHHYC-

CKOM CMEPTH y YejoBeKa. B MOMEHT KIMHMYECKOH CMEpPTH CYIIHOCTH YesloBeKa
HAYMHACT BRIXOAMTH U3 Tena (cM. Puc.94, Puc.95, Puc.96 u Puc.97).
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Puc, 97

[Ipy 3TOM CYITHOCThH Y€JIOBEKA MPOJIOJDKACT BUACTH, CIBIIIATh BCE, MPOUCXO-
nsmiee BOKpyr. YacTo nmake mbITaeTcsl OOBSICHUTH YTO-TO BpadaM, pabOTaomuM B
OTIepallMOHHON Haja ero TenoM. Benb mepBoe BpeMs 4elIOBEK, a TOUYHEE — YXKE €ro
CYIIIHOCTh, HE TTIOHUMAET, MOYeMy OKPY>KAOIIHe €ro HEe CIBIIIAT U HE BHUIAAT, B TO
BpeMsi, KaK OH BC€X BUJUT U CJIBIIIHUT...
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[TepBbie MUHYTBI MOCJIE CMEPTU — OYEHb TSKEIBI JJIs1 KOKAOr0 YEJI0BEKa, I0-
TOMY 4YTO OOJIBIIMHCTBO OKa3bIBAIOTCSI a0COIIOTHO HE TOTOBBIMHU K TOMY, YTO C HUMHU
NPOUCXOAUT... [Ipu paspylieHun 3aliuTHOTO MICU-TI0JIS1, BO3HUKAET KaHAJI, B KOTOPBIU
CYIIIHOCTh YeJIOBEeKa HaunHaeT 3aTsruBaTh (cM. Puc.98).

Puc. 98

1 2 3 % 5. 8 T lfi)lpn‘lin

A

U  Time Ly
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OdeHb 4acTo B 3TOT MOMEHT, YTOObI TOMOYb OBICTPEE U JIeTye NePEUTH CyIIHO-
CTH 4YeJIOBEKa K HOBOMY ISl HETO COCTOSIHUIO, MPUXOJAT CYIIIHOCTU JyXOBHO OJU3-
KUX €My ApYy3ei, poJCTBEHHUKOB. HOTIa MPUXOIAT BHICOKOPA3BUTHIE CYIIHOCTHU C
MEHTaJIbHBIX Cc(ep, 4TOOBl OOJErYUTh ITOT MEPEXO0]l — «POKIACHUE» HA JPYroM
YPOBHE.

N yacTto moTOM mociie BO3BpAILEHUs K KU3HU 3TH JIFOAU TOBOPAT, YTO OHU BH-
JIEJIM aHTeJIOB HEOECHBIX, KOTOPbIE MPUIUINA 32 HUMU. Ecnu e BpauaM yJgaércs Bep-
HYTb XOTsl Obl K MMHUMAaJIbHOW aKTUBHOCTH (PM3UUYECKOE TEJ0, MO3I HAYMHAET MpO-
Oyxnatbcs K paboTe, BHOBb BOCCTAHABJIMBACTCS HHEpreTHueckas o0oJiouka opra-
HH3MA.

[Tpu >TOM MO3r uesoBeKa MEPEeXoaUT B aKTUBHOE COCTOSIHUE, KaK MPH MPOOYK-
nenuu (cm. Puc.81), Tonpko ¢ enié€ 00mbIIe aMIUIMTYA0W U YaCTOTOM, YTO TPUBOIUT
K TOTOBHOCTH MO3Ta K BO3BPAIICHUIO CYITHOCTH B TeJO (cM. Puc.99).
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G Time L

CyIHOCTh HAaUMHAET BXOJUTh B TEJO, KaK MpU MPpoOYXJACHUU IMOce CHa (CM.
Puc.100, Puc.101 u Puc.102). 1 yenoBek BO3BpaiaeTcs K KU3HM...
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Puc. 102

2 3 4 5 6 7 8 9 10 min

Time

MHuorue yroau, ObIBIITHE B COCTOSIHUN KIMHHUYECKOW CMEPTH, IIOMHSIT, YTO OBLIO
¢ HUMHU. ['OBOpAT 0 HEOOBIYHO JIETKOM BEIMKOJEITHOM AMOIIMOHATEHOM COCTOSIHUH,
KOTOPOE€ OHU HCTIBITHIBATHN, OyTydd B KIMHUYECKOW CMEpTH... Bpaun e qanu odeHb
MPOCTOE, C MX TOYKHU 3PEHUS OOBSICHEHUE BCETO ITOTO: B COCTOSIHUU KHUCIOPOJIHOTO
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rojJ1oaaHus (FI/IHOKCI/II/I) Yy 49CJIOBCKA HAYMHAKOTCS TaJINIFOIUMHAIONH. ..

Ho, BO3HUKAET TOJIBKO OJIMH BOIIPOC: MOYEMY Y BCEX JIFOJI€H, MOOBIBABIIMX B CO-
CTOSIHUM KJIMHUYECKON CMEPTH, BHE 3aBUCHMOCTH OT MX BO3pacTa, pachl, peInuruo3-
HBIX YOEXICHHI, YpOBHS 00pa3oBaHUsl 3TH TALTIOUMHAIMU a0COJIOTHO OJUHAKO-
Boie?!. [Ipuuém, ecnm naxe oOpaTUTHCA K UCTOPUH YETIOBEUECTBA, 3arJISIHYTh B JIUTE-
paTypHbIe TPOU3BEICHUS BCEX BPEMEH M HAPOJOB, TO B HUX MBI TaKXe OOHApPYKUM
ONMMCaHMs MOJOOHBIX CIy4aeB U C TEMU K€ JeTalsiMu (Hanmpumep, noama «Opdei u
Oppuauka» Ouaus). O4eHb YK yCTOWYUBBI IOUEMY-TO 3TH «TAJUTFOLUHALUN» ..

Tax, MOXeT OBbITh 3TO BCE K€ HE TAJUTIOIMHALIMY, a CAMbIIl HACTOSIINN, peasb-
HBII (MPUTOM, MaTepUalIbHBII!) Mpolecc Mepexoia CyIHOCTU C OJTHOIO KaueCTBEH-
HOTO YPOBHSI Ha Jpyroi?.. (B KHUIre aMepuKaHCKOro Bpadya Moyau «Xu3Hb nocnue
CMEPTH» Bbl MOXXET€ HAWTU OINMCAaHHWE TPEXCOT CIIy4aeB KIMHUYECKOW CMEpTH).
Kaxnplii 4esnoBek, X04eT OH 3TOr0 WM HET, PAHO WM IMO3IHO YMPET U caM MPOUIET
yepes BCE ITO.

B OosbIIMHCTBE CilydaeB, KOT/Ia CYIIHOCTh HE YIAETCsl BEPHYTh B MIEPBBIE CEMb-
BOCEMb MHUHYT I1OCJIE CMEPTH, B OPraHU3ME MIPOUCXOJAT HEOOpAaTUMbIE MPOIIECCHI, U
HACTYIAeT MOJIHAsi CMepPTh (pusmueckoro Tena. M ToNbKO Jr0AM, MOOBIBABIIUE B CO-
CTOSIHUM KJIMHUYECKON CMEPTH MOTYT ITOAEIIUTHCS TEM, YTO C HUMH IPOUCXOAUIO. A
BCE OCTaJIbHbIE, KOT/Ia 3TO C HUMH CIYYaeTcsl, U pajbl ObUIM Obl MPU3HATH, YTO ObLIA
HE IIPaBBbl, HO YK€ HE UMEIOT TAKOW BO3MOKHOCTH...

Tak nu yx HeoOxonumo HaMm ¢ Bamu ObITh «(oMaMu HeBepyromuMu»?! Moxer
ObITh IpaBUJIbHEE Ja U MoJie3Hee ObUIO0 Obl MOMbITaThesa BCE 3TO MOHATH?.. U Tornma
JUTsl OY€Hb MHOTHX JIFOJIE MOMEHT CMEpPTH He OYyJIeT TaKUM «CTPALTHBIM MPUOIIHKE-
HUEM KOHILIa», He Oy/eT TaKUM TSHKEIBIM CTPECCOM JJI CYIIHOCTH. ..

Mnasa 7. OBONOLMOHHANA UCTOPUSA YesioBeYyecTBa

[TosiBneHne yenoBeka Ha IJIAHETE 3€MJI 10 CHX MOpP OCTAETCs 3arajikou... B
Pa3HBIX PEJIMTUSIX HANpPUMEP YEJIOBEK MPENOAHOCUTCS, KaK CYIIECTBO, CO3/IaHHOE
I'ocnoiom borom mo cBoemy oOpasy u nogoOutro. Bo3bMEéM BepcHio XpUCTUAHCKOM
penuruu... CHavana bor cotBopui 3emitto, pacTeHus, KUBOTHBIX. Korja BcE€ 310 ObI-
JI0O TOTOBO, OH COTBOpWJI YernmoBeka... YenoBeKk KWl B palCKUX cajax, e emy 3a-
MPENanoch TOJbKO JIUIb MPOOOBATH IJIO/IbI «IPeBa MO3HAHUN.

Korna awsiBos B o0nuke 3mes uckycusl Anama u EBy, 1 Axgam nomnpoGoBain s16-
JIOKO C «JIpeBa MO3HaHUs», bor 3a 3TOT rpex cnyctun Anama u EBy Ha rpemniHyro
3emito, yT0OBI UesioBeKk B MOTE JIMIla CBOETO UCKYIUJI CBOIO BUHY... Koxkuna «s010ka
MO3HAHUS» — ATO HEBEKECTBO U MPakK, MIKOTh S0JI0Ka — CBET 3HAHUM. AJlaM TOJIb-
KO HQJIKyCHUJI SI0JI0KO M €ro pa3yMm Morpy3wicsi BO Mpak. OH JIUIITL HEMHOTO 3aTPOHYJI
MSKOTb, U B €T0 T'0JIOBE MOSBUWJICA JUIIL MpoOJieck cBeTa nmo3Hanuil. C Tex mop mo-
TOMKHU TI€PBOJIIOJICH MPOAOJIKAIOT KUTh HA TPEIIHON 3eMJie, UCKYIas BUHY CBOUX
MIPEIKOB...

B BocTOUHBIX (hUstOCOPCKUX YyUEHUSIX SIBJIEHUE YEJIOBEKA Ha 3eMJII0 M3Jaraercs
HECKOJIbKO B Apyroul ¢popme. Tam, k mpumepy, cymiectByeT JIoroc miaHeTHBIHN, COJI-
HEYHBIN, FraJJaKTUYECKUH U T.J., KOTOPBIM CO3/1aéT )KU3Hb Ha IJIaHETE (B TOM YMCIIE U
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YeJIoBeKa) U yIpaBisieT BceM. JIoroc — 3To abCcontoTHBIN pa3ym, KOTOPBI HE UMEET
IJIOTH. JTO HE YEJIOBEK, HE 3BEPh, HE CBEPXCYILECTBO, 3TO — JIMIIb YUCTOE CBEPXCO-
3HaHUe, KOTOPOE U COTBOPMIIO BCE BO BeeneHnnou, na u camy Bceenennyro. Be€ nipen-
PELIEHO 3TUM CBEPXCO3HAHUEM — YEJIOBEUECTBO, YEIOBEK, €TI0 POKIAECHUE U CMEPTb.
HukTO 1 HUYTO HE B COCTOSIHUM U3MEHUTH 3Ty nporpammy Jloroca.

B 3amagnoit punocodpun XIX-XX Bekos, Hanpumep, y ['erens cyap00it uemoBe-
YyecTBa pacropsbkaeTcss « AOCOMIOTY», abCoMOTHAs uaes, KOTopasl MpeiCcTaBiseT Co-
00l COBOKYITHBIM OOIIECTBEHHBIN pa3yM BCErO YEIOBEYECTBA, IJIE MO3T OJHOTO 4e-
JIOBEKa — JIMIIh OJWH «HEHUpOH». UemoBeKk caM HE MOXET MBICIUTh U Pa3BUBAThCH,
3TO JOCTYIHO TOJIBKO a0COIIOTHOMY COBOKYITHOMY pa3yMy 4eJIOBEUECTBA.

VY4éHble €CTECTBEHHBIX HAyK MBITAJUCh OOBACHUTH IOSBICHUE YEJIOBEKA, KaK
pe3yNbTaT 3BOJIIOIMY KU3HUA HA IUIAHETE, KaK PEe3yJbTaT MYTalMil 4eJI0BEKOI0A00-
HBbIX 00€3bSH, KOTOPhIE W MPHUBEIM K MOSBICHHUIO 3a4aTKa pazyMma, B JaJbHEHIIEM
pa3BUBLIETOCs y 4esoBeKa... Teopus 3Bomouuu JlapBUHA MOCITYXWjIa TEOpeTHYe-
CKUM (yHAAMEHTOM 3TOW Hay4yHOHM Mo3uluu. J[apBUH HE ObUI MOJHOCTHIO YBEPEH-
HbIM B cBoel npaBote. COMHEHHUs JOJT0 MYUYUIIM €r0 U, HAKOHEL, 0€3 BCAKOro MpH-
HYKJICHHASI CO CTOPOHBI, B PAacIBETE CBOEH HAy4yHOU ciaBbl /lapBHH OTKa3ajcs OT
CBO€il TEeOPHH IBOJIIOLHUMN. ..

Tak, OTKYIA ke nosiBWICS YeJI0OBEK HA HALlIell MPeKPaCHoil mianere?!

HccnenoBanus majieOHTOJIOTOB U aHTPOIOJIOTOB JaH MOTPSCAIOIINE Pe3yibTa-
ThI, KOTOPbIE NMOCTABUIM COBPEMEHHYIO HayKy B TymuK. COBPEMEHHBIN YeJIOBEK',
Homo Sapiens, nosisuiicsa na 3emuie 30-40 ThicsY JeT Ha3ajJ cpa3y Ha BceX KOH-
TuHeHTaX. [Ipuuém, Homo Sapiens He mMor ObITh pe3yJbTAaTOM JIBOJIOUUHM HH
OHOT'0 MCKOIIAeMOI'0 YeJIOBEKONOI00HOr0 CylIecTBAa HU AHATOMUYeCKH, HU (u-
3M0JI0OTHYECKH...

[To HEMOHATHBIM ISl HAYKW MPUYMHAM, PE3KO MCYE3JIM C JIMIA IJIAHEThl HeaH-
JEepTabLbl, KOTOPbIE CYIIECTBOBAJIM COTHH THICSY JIET, aKTUBHO PA3BUBAJIUCH U ObI-
mu Qu3nyecku HaMHOToO cuiibHee ['omocanueHnca. Kakum o0pa3oM BHe3aNmHO I0-
SIBUBIIMICS HEM3BECTHO OTKYAA, MAJOYHCJICHHBIH U (PU3NYECKH 3HAYMTEIbHO
ycrynawomuii 3eMmHoMmy abopureny Homo Sapiens BbITeCHHJI HeaHAepPTAJIbIEB,
KOTOPBIE B OJIMH MPEKPACHBIN AEHb BHE3AIMHO MCYE3IH C I 3emin? !

TonbKO B TPYJTHO JOCTYITHBIX MECTaX MHOTJA €€ MOXKHO BCTPETUTh HEMHOTHX
MPEACTABUTENEH, KOrJa-TO MHOTOYUCIEHHBIX W CHJIbHBIX HEaHAEepTaJblEeB —
«CHEXKHOTO YeJIOBEKa», KOTOPBIM 10 CHUX MOpP cTapaeTcs u30exarb J000il BCTpeuu ¢
moaeMu (cM. «Denomen uernoBeka» IIvep ne Ilapaen, pasgen «Kommiaeke Homo
Sapiens»)®. U, 4T0 emé MHTEPECHO, BCE PAChl YeJ0BEeYecTBA MOSIBUJIMCH CPasy H
Aaxe ObLIM 00Jiee YNCTHIMH, YeM ceilidac — BOT €IIE O/IHA 3araJika 4ejJoBeKa. ..

HccnenoBanusi reHETUKOB HALIMX JHEW MM APYrod MOTPSACAKOLINAN pEe3ybTaT
— IEeHETHKA Ye/I0BeKAa PEe3K0 OTJIHYACTCH OT eHEeTUKH KUBOI MPUPOBI IIAHe-

" 31ech peub WAET O KEITOM, KPaCHOM U 4épHOit pacax. Jlromu Genoit packl KOJOHU3MPOBAIU 3EMITIO
3HAYUTENILHO paHee, OKOJIO MIJUIMOHA JIET Ha3al.

8 Tellhard de Chardin. «The Phenomenon Of Many. 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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TbI 3eMJisl. ' eHeTHYECKH YeJIOBEK BBLINAJAET U3 CHCTEMBI KM3HM I1aHeThl. Ye-
Josek aBiasgerca TEHETUYECKOU ONINBKOM 3>Boaonum Ku3HA HA 3eMmiie,
— K TaKOMY BBIBOJY MPUIILITU aMEPUKAHCKUE TeHETUKH.

J1o cux mop HEMOHATHBI MPUYHUHBI UCUE3HOBEHUS TUHO3aBPOB B MEJIOBOM MEPU-
ox. ITprTanuch 0OBACHUTH MaCCOBYIO THOENh ATHX KUBOTHBIX U OJICICHCHUEM TUTaHE-
Thl, 1 UI3MEHEHUEM COJHEYHOUN aKTUBHOCTH... HO Benb, T€THUKOBBIE MEPUOIbI ObLIN
Y paHblIE, COJHEYHAs! aKTUBHOCTh MEHSJIACHh TOXE, OJHAKO 3TO MOYEMY-TO HE MpPH-
BOJIMJIO K BEIMUPAHUIO TUHO3aBPOB? Jla, K TOMY K€, B IEPUO OJICACHEHUS TIJIAHEThI
B JKBAaTOPHUAJIbHOM 30HE COXPAHWJIMCh OTPOMHBIC IUUIOIIAJIH, JO KOTOPBIX JICAHUKHU
HHUKOT/A HE IOXOJWIH, HO, TEM HE MEHEE, TUHO3ABPbI BBIMEPIIH U TaM...

TonbKO B HEKOTOPBIX MECTax €I U3pe/IKa BCTPEUAIOTCS TOTOMKH JUHO3aBPOB
— B KyHrisix Koro ®uBET cyiecTBo, moxkuparoiiee 0ereMoToB, TAMHCTBEHHbBIE TH-
raHThl OOMTAIOT B TIIyOMHAX OKeaHa... B Cka3kax mpakTUYeCKH BCEX HAPOJOB MHUpPa
Xpabpbie BOMHBI TOOSKIAIOT APAKOHOB — JIMHO3aBPOB, U T.J. H T.II.

OcraHoBuMcs €€ HAa OJTHOM M3 MHOTOYHCIICHHBIX 3araJoK Halenl MpeKpacHou
IJIAHETHl — 3araJKe IJIEMEHU AOrOHOB. [10CBAIEHHBIE CTAPEUILIMHBI ITOTO IUIEMEHU
U3 MOKOJICHUS B MTOKOJICHUE TMEPEIal0T CBOUM IMOTOMKaM MH(OPMAIHIO O TOM, UTO UX
NpeaKy NPUILIA HAa 3eMJIio ¢ najaékoit 38e3abl Cupunyc. U cBeneHus, KOTopble U3-
JaBHA TMEpeIaBaIiCh MOTOMKaM 00 3TOH 3Be3/€ U €€ IUIAHETHOM CUCTEME, B TOUHO-
CTH COBIIAJIAIOT C COBPEMEHHBIMU ACTPOHOMHUYECKHMM JaHHBIMU. Borpoc: oTtkyzna
MOTJIM 3HaTh JOTOHBI O PACIOJIOKEHUU 3BE3J, KOTOPHIE MOKHO YBHUJETh TOJBKO
JUIIb C IOMOIIBI0O COBPEMEHHBIX TEJIECKOMOB?..

Tak OTKYIA xe u KAKUM OBPA3OM mnosiBWI0OCH 4YeJI0BE4eCTBO HA
3emute 30-40 Thicay Jet Ha3aa? [loyemy 3a 3TU ThICSUETETUS YETTOBEK a0COIIOTHO
HE M3MeHwICA U, Kak nuieT [Ivep ne lllapaeH, TOMbKO TOYHBIN pagMOIOrHYECKUN
aHaJIU3 NO3BOJISIET OTIMYUTH Hckomaemoro Homo Sapiens oT HegaBHO ymepIiero?

N, uto emé uHTEpPECHO, Y YeJIOBEKAa B TeYeHHE BCEH ero >KM3HH padoraror
TOJbKO 3-5% HelipoHoB mo3ra. CHavaia aymaiu, 4YTo B aKTUBHOW paboTe mo3ra
IIOCJIEIOBATEIBHO YYAaCTBYIOT BCE HEHPOHBI, TOJBKO IO OYEPEad, HO MCCIIEIOBAHUS
MOKa3ajd JIpyroe — OT POKIAeHHsl 10 CMepTH padoTalT oaHM M Te xe 3-5%0
HelipOHOB MO03ra 4yejoBeka. OcrajabHbie 95-97% sABIAsAIOTCS «3aMIaCOM».

Bo3Hukaer Bompoc: Uisl 4ero HyK€H YEJIOBEKY 3TOT «3arac» H, KaKuM 00pa3om
OH y Hero nosiuiicsi?! 1, 4To 0cOOEHHO UHTEPECHO, HEMPOHBI, KOTOPHIE BXOJAT B 3TU
3-5%, cOCTaBNSAIOT KOJMYECTBO B3aMMOACHCTBYIOUINX MEXIY COOON HEHPOHOB, HE-
o0xonuMoe Uisi BOSHMKHOBEHUsI pa3yma y ux obnanareneil. [Ipu meHpieM yucie
B3aUMOJICUCTBYIOIIMX MEXIY €000 HEMpPOHOB, HEe MPOUCXOAMT Ka4eCTBEHHOIO
U3MEHEeHNsl, M pa3yM He nosijasiercs (cMm. ['maBy 3). [louemy y yenoBeka OTKPBHITO
TOJILKO He00X0AuMoe VI BOSHUKHOBEHHMS Pa3yMa KOJIM4YeCTBO HEIIPOHOB — HH
0oJiblle, HU MeHbIe? JIJiss TOoro 4ToObl HAWNTH OTBET STHUM 3arajKamM, Mompooyem
00paTUTHCS K 3BE3/AaM...

B Boabmom Kocmoce cymiecTByroT MUILTHAPABl BCEIEHHBIX, KOTOPHIE CO3/1al0T
pPa3IMYHOr0 MaciuTada U cocTaBa MPOCTPAHCTBEHHBIE 3aMKHYTHIE CUCTEMBI. B 3THx
CUCTeMaxX — MUJUIHAPAbl 1 MIJUTUAP/IbI IUBUIIU3AIMN, KOTOPBIE CO3/1at0T CBOU O0b-
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€IMHEHUs. BbICOKOpa3BUTHIE IUBUIIM3ALMHN NEPEIBUTAIOTCS B IPOCTPAHCTBE HA KO-
pabisix HOJIb MEPEX0/ia, KOTOPhIE CBOPAUMBAIOT U Pa3BOPAYMBAIOT MPOCTPAHCTBO IO
3aJJaHHOW Iporpamme. DT Kopaliu B MOCIEAHEE BPEMsI JOBOJIBHO 4acTO CTajH IO-
ABJISITHCS B IPE/IENIaX COJTHEYHOW CUCTEMBI M Ha 3eMJI€.

OHUM NO3BOJISIIOT MEPEMEIIATHCSI HA OTPOMHBIE PACCTOSIHUSI, HEMBICIHMBIE IS
3emssiH. Ho, TeM He MeHee, NalnbHOCTh MEPEMELIEHUS U Y HUX UMEET CBOM NpEnelL...
OTOT mpeAen AUKTYETCs XapaKTEepUCTHKaMU MaTepuajoB, U3 KOTOPBIX CO3AAOTCSA
KOpalbJiu U mpeienaMu BO3MOXHOCTEH onepaTopos.

Jliis 607bIIEr0 NOHUMAHUS IPOOJIEMBI, HY’KHO MOHATH MPUHIMI IEPEMEILICHUS
u ynpasnenuss HJ1O. [punimn nx paboTel 0OCHOBaH Ha HCKPUBIEHUU MPOCTPAHCTBA,
KOTOpPOE, TAKKE BO3HUKAET U B €CTECTBEHHBIX NMPUPOJHBIX yciioBuAX. JIrobass macca
BIIMSIET HAa NPOCTPAHCTBO, B KOTOPOM OHA HaxoauTcs. VICKpUBIIET MPOCTPaHCTBO
3Be3/a, B ToM uuciie u Hame ConHle, B pe3yslbTaTe Yero CBETOBbIE BOJIHBI BOJIM3H
3BE€3/1bI MEHSIOT MPSAMOJIMHEMHOE BHKEHUE HA KPUBOJIMHEMHOE, YTO MO3BOJIAET BU-
JI€Th aCTPOHOMAM TO, YTO HaxoauTcs 3a COJHIIEM.

3BE3/1b1 Kitacca Hamero CoJiHIla HE3HAUYUTEIbHO UCKPUBJIISIOT MPOCTPAHCTBO BO-
KpyT cebs. HeliTpoHHBIE 3BE3/1BI, KOTOPHIE UMEIOT MaJIblii 00bEM U OTPOMHYIO MaccCy
(3-5 comHEUHBIX MACC), HCKPUBJISAIOT IIPOCTPAHCTBO 3HAYMTEILHO cuiibHEE. « UépHbIe
ABIPbD», KOTOPHIE WMEIOT JAUAMETP TOpsIKa JSCATH KUIOMETpoB M Maccy 8-10
CoJiHII, HCKPUBISIOT NPOCTPAHCTBO TAK, YTO B 3TOM MECTE MAPAIUICIIbHBIE BCEIICH-
HbI€ COEAUHSIOTCS, U YEPE3 ITO COCUHEHUE MaTepus U3 Halled BeceneHHoi HaunHa-
€T MEPETEKATh B NAPAIUICIIBHYIO. ..

10 — B Makpokocmoce. B MukpokocmMoce NpOoUCXOIUT TO K€ camoe. Sapo
Ka)XJIOTO aToMa HCKPHBJISIET IIPOCTPAHCTBO BOKPYT ceOs, HO TOJHKO B MHUKPO Mac-
wradax, mopsaaka 10%°...101° m. Yem Gonee Tsxénoe smpo, TeM OOIbLIE CTENEH
aTOoro uckpuieHus. Ho npu aromHom Bece cBbiiie 200 aTOMHBIX €AMHUIIL, PO CTa-
HOBUTCSI HEYCTOMUYMBBIM M HAUMHAET pacrajatrhcs Ha Oojiee MPOCThie, YCTOWUYUBbHIC
snapa. [ToaTomMy CyIecTBYIOT paguoaKTHBHBIC JIeMeHTHI (cM. ['aBel 1 1 2).

Opranuueckue coequHeHus, 0arogaps oco00i CTPyKType MoJieKya (Yyriepoa-
HbIE IIETIOYKH), 3HAYUTEIHHO HCKPUBIAIOT MPOCTPAHCTBO HA YPOBHE MHUKpPOMHUpA.
OTO NPUBOJUT K MCUYE3HOBEHHUIO KAYECTBEHHOTO Oaphepa B 00JIaCTU TKEIBIX Opra-
HUYECKUX COEIMHEHUN MEXTy GU3MUECKUM U dPUPHBIM YPOBHSIMHU HAIICH TJIAHETHI,
YTO B MPUHIIUAIE U SBJISETCS KAYECTBEHHBIM OTIMYMEM OPTaHUYECKUX COCTMHECHHM
aTOMOB OT HEOPTAaHMYECKUX COSAUHEHUH.

[Ipu pacnane npocThIX COEIMHEHU, 00pa3yIoIINe UX MaTepUn HAYMHAIOT Tepe-
TeKaTh ¢ (PU3UYECKOTO YPOBHS HA d(PUPHBINA, YTO U MPUBOJUT K KAUYECTBEHHO HOBOM
OpraHu3aliid MaTepuu — K KUBOM MaTepuM. Eciyu B MaKpOKOCMOCE BOKPYT «UEp-
HBIX JbIP» BO3HHUKAET 30HA IMEPETEKaHWA MATEpUU W3 Halleu BceneHHoM B mapai-
JENbHYI0, TO B MHUKPOKOCMOCE BOKpYT Oousbminx opranudeckux modekyn (JAHK,
PHK) Bo3HMKaeT 30HA TIEPETEKAaHUs MaTEPHUH ¢ (PU3NUECKOTO YPOBHS HAIICH TUTaHe-
ThI Ha 3(PUPHBI.

3aKOHBI U MEXaHU3Mbl 1 B MUKPOKOCMOCE, U B MaKPOKOCMOCE €JIUHbI, TOJIbKO
HMMEIOT CBOM 0cOoOeHHOCTH. Koria B Xx0/1€ BOJIIOIUUA OPTraHUYECKOM )KM3HU BO3HHKJIA
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KJIETKA, W BbIPAOOTAIMCh MEXAHU3MBbI JCIICHUS KIETKH, BO3HMKJIO KayeCTBEHHOE
sIBJICHHE, KOTOpPOe HeJIb3sl HA0JIIaTh B MaKpokocMmoce. Crapas KJIETKa MpH Jie-
JIEHUH TIOJHOCTBIO Pa3pylIacTCs U UCUYE3AET, MATEPUH €€ COCTABIIONINE, IEpPETEKA-
I0T Ha Y(UPHBIN TUTAaH U €O3AaK0T Ay0Jb 3(pupHOH KJIeTKU. M TOIbKO uepes HeKo-
TOpoe BpeMs d(PUPHBIC KICTKH HAYMHAIOT COOUpaTh (M3UIECKUE KICTKH.

Hpouecc JACICHUA KIICTKHU OBIJI 3aCHAT C IMOMOMIbIO TYHHCJIbHOI'O MUKPOCKOIIa, 1
BHUACOILICHKA Ba(bPIKCI/IpOBaJ'Ia, KaK CTapas KJICTKa IMOJHOCTbIO HMCUC3ACT B ITPOLCCCC
ACICHUA, 1 YCPC3 HCKOTOPOC BPCMA HAYMHAIOT IMOABJIATHCA ABC HOBBIC KIICTKH —
TOYHBIC KOIINHU CT&pOﬁ kineTku. Ha YPOBHC J)KUBOM KJICTKH B Imponecce ACJICHUA IIPO-
HCXOAUT ITIOJIHOC IICPCTCKAHMC BCIICCTBA C OOAHOI'O YPOBHA Ha prrDﬁ, a 3aTCM —
O6paTHO. 210 IMPOUCXOOUT C K&)KI[Oﬁ YKUBOM KHGTKOﬁ, KaXXIa0Tro XHUBOT'O OpraHu3Ma,
MWJIJIMOHBI 1 MUJIJIMOHBI Pas...

[ToHsIB MEXaHU3M TEepeTeKaHUs MaTepuil MEXy MapajuleibHbIMU YPOBHSMH B
X0JI€ JIeJIeHUs KJIETKHY, nuBmin3anun Kocmoca Hanum K04 K perieHUI0 MpoOIeMbl
nepeMenieHusi B npocrpancree. Korjia BOSHUKIN TEXHOJIOTMH, MTO3BOJISIONINE TEX-
HUYECKHU OCYIIECTBUTh TAKOE MNEpeTeKaHue, MOSBUWINCH KOPaldJM HOJIb Nepexoaa,
T.H. HJIO.

Kopabau Hoib mepexona UMEIOT OMOMETAJIMYECKYI0 CTPYKTYpY. [pyrumu
CJIOBAMH, COCTOSIT U3 OTPOMHBIX OPTaHUYECKHUX MOJIEKYJ, MOXOXKHUX Ha MOJIEKYJIbI
JIHK u PHK, B KOTOpbIX Ha CBOOOJHBIX CBS3SIX HAXOIATCS TSHKENBIE METAJUIBI. JTO
MO3BOJISIET UCKPUBJISITH MUKPOKOCMOC HE TOJIBKO MEXAY MapAJUICIIbHBIMUA YPOBHIMU
TJIAHETHI, & JaXK€ Ha MAKPOYPOBHE MapaJlyIebHbIX BCEJICHHBIX. Tenepb HY>KHO TOJIb-
KO 3aIlyCTUTh MPOIECC, MOI0OHBIN EIEHUIO KJIETOK U YK€ OoJbllias Macca MaTepuu
MEePETEYET U3 OJHOM BCEJIEHHOW B JPYIYyIO, TAE 3aKOHBI YK€ COBEPIICHHO JIPyTHE.
Ocraércs TOIBKO 3371aTh 3a/1a4y MEepeTeKaHusl 00paTHO HE B TOM K€ TOYKE, a B HYX-
HOI TOYKE BCEJIEHHOM, U KOpalJib OKaXKETCS B 3TOM TOUKE.

VYrpasnsieTcsi Takol KopaOyib NMCU-TIOJISIMUA, KOTOPbIE CO31A0TCS MUJI0TAMH
KOpadJia HOJIb mepexoga. Uem naibpiiie pacCTOSHUE MEpPEMENICHUs, TeM OOJIbIast
MOITHOCTb MCHU-TIOJIA HeoOxoauMa Jijist 3Toro. OMH MUJIOT TaKOW MOIIHOCTU CO3AaTh
HE MOXET, MOATOMY TPEOYETCs] HECKOJBKO MUJIOTOB, KOTOPBIE JTOJKHBI paboTaTh aod-
COJIFOTHO CUHXPOHHO, W KaXIbli JOJKEH JaTh CBOK YacTh MOIIHOCTHU TICH-TIOJS,
HY>KHOTO ISl IEPEMELIECHUS.

Ecnu uro-To pasnmakuBaeTcs B 3ToM paboTe, Kopalib HOJIb IIEPEX0/ia MOXKET He
BBINTH M3 NapajlieJIbHOW BCEJICHHON M He MAaTePUATU30BATHCH B HYKHON TOY-
Ke, YTO NPHUBOAUT K AHHUTWJISAALMOHHOMY B3pbIBY KopalJusi. Taxkoii B3pbIB
HaOmogascs U Ha 3emiie. 3HaMeHUThIM TyHTYCCKHIT METEOPUT — KOpalJib HOJIb Tie-
pexojia IMUBWIN3ALMY U3 co3Be3aus Jlebeas, KOTOphI He CMOT BBITU U3 Mapasijieiib-
HOW BCEJICHHOM, W MPOM3O0LIEN AHHUTWISALMOHHBIM B3pbIB. 1 UMEHHO MOATOMY HHU
00JIOMKOB, HHU MPEJIOIaracMoro paguoakTUBHOIO 3apaKE€HUs B 30HE B3pbIBA TaK U
HE OOHaApPYKUJTH.

Crnenyer OTMETUTH, YTO KHOOPT ATOTO KOpabiis CBEN O MHUHMMYMa TOCIE-
CTBUA KatacTpodbl. DKUMAX KOPaOsi MOKUHYJ €ro B CIACaTENIbHBIX KarCyliax B ce-
BepHOI1 30He 3amanHoit Cubupu, oTKy/1a MOTOM X 3abpaiu, a Kopaliab Ha aBTOMHIIO-
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TC IMPOoaAO0JIKaIl JICTCTh €H_Ié HCKOTOPOEC BpEMHA, HpI/I‘{éM, HU3MCHSA TPACKTOPHUIO HA AC-
BSIHOCTO I'palyCoOB, 4€Tr0 HU OJIHA KOMCTA UJIN MCTCOPUT CACIIATb HC CMOTJIN OBI...

Kax >xe o0bsicHum yuéHelie 3To siBieHne?! A oueHb mpocTo: B atMochepy 3em-
T BOIIEN METEOPUT, KOTOPBIA Cropeil B HEM, a IPU CTOPAHUH ITPOU30IIEN IUIa3MEH-
HbI1 B3pbIB... [Iogo0HBIE KaTacTpodsl He Tak yxk peaku B Kocmoce. U yem Oobiie
pPAcCTOSIHUS, HA KOTOPBIE JIOJDKEH NEPEMECTUThCS KOpaliib HOJIb MEPEX0Ad, TEM
00JbIlIe BEPOATHOCTh TaKOM KaTacTpodsl. Beap, uem Oosblliee Ynuciao MUIOTOB MPH-
HUMAIOT y4acTHE B CO3JAAHUU HYKHOM MOIIHOCTH IICH-TIOJIA, TEM OOJIbLIE BEPOST-
HOCTb WX HETAPMOHUYHON ¥ HECUHXPOHHOU PadOTHI.

[To3TOMy YHCIEHHOCTh 3KHMaKa HE MOKET OBITh OOJBIION; PU CPEIHUX pac-
CTOSIHUAX, YUCIEHHOCTD JKHIAKA — YETBIPE NMUJIOTA, IIPU JAIBHUX PACCTOSAHUAX —
miects. B mocnenneM ciydyae BepoATHOCTh KaTacTpogsl camas 6osbiuast. TakuM o0-
pa3oM, JaNbHOCTh MPOHMKHOBEHMS B IIyOMHBI KocMoca KaxKIoW BBICOKOPa3BUTOM
LIUBUIN3ALUEN ONpENeNseTcss NPeneiaoM IMPOYHOCTU KopalOyiell HOJIb Iepexoia |
MOIIHOCTBIO IICU-TIOJISI, KOTOPOE MOXKET CO3JaTh Pa3yMHOE CYILECTBO 3TOM LIMBUIIH-
3a1uu.

K coxaneHuro u To, U Ipyroe MMeeT mpeleibl. ITO TOPMO3UT Pa3BUTUE BCEX
nuBmin3anuil B Kocmoce. Mepapxu 601611010 00bETMHEHUS «OENbIX» IIUBUIA3ALINM,
B KOTOPOE€ BXOAUT MHOTO MWIJIMAPAOB LMBWIN3ALMN, PEIIMINA MOINBITATHCS HAWTH
BBIXOJ1 U3 OTOT'O TYIHKA...

JIto6ast TeXHUKA UMEET CBOM «IOTOJIOK», TOATOMY OBLIO PEIIEHO UCKYCCTBEHHO
co3nate HoBoe Pazymuoe CymiecTBo myTéM CIAMSHUSI Ka4eCTB PAa3HbIX, HO TeHe-
TUYeCKU COBMECTUMbIX HMBHIU3AIUIA.

Heckonbko mnanet (aeBsath) noaroroBuiu st IKCIIEPUMEHTA (Hago ot-
METHUTh, YTO OBbUIM BBIOpAHBI IIJIAHETHI, KOTOpPbHIE, MO TEM WM WUHBIM MPUUYHUHAM,
HaxXOWINCh Ha TpaHu rubenun.) OaHa U3 Takux IIaHeT — MJiaHeTa 3emJis.

HckycCTBEHHO YCKOPSIsl M yNpaBisisi pa3BUTHUEM KU3HU Ha IJIaHETe, Oblia Co-
31aHa IKOJIOTHYecKAasl CHCTeMAa HYKHOI0 THINA (O BO3MOXKHOCTHU €CTECTBEHHOU U
HWCKYCCTBEHHOM, YNPAaBJISIEMON 3BOJIIOIMUA 3KOJOTHYECKOW CUCTEMBI TOBOPWJIOCH B
I'maBe 4). 3atreM BuJ, KOTOpBIM 3aHMMal HYKHYIO 3KOJOTMYECKYIO HHUIIY, ObLI
0CJIa0JIeH C MOMOIIbIO «TEHETUYECKUX OOMO» M BBIMED 3a OUEHb KOPOTKHI CPOK.

OcB00OXIEHHAs HKOJIOTHYECKas HUIA OblIa 3acesieHa, MpuMepHo, 30-40 TbI-
csY JieT Ha3a/l TYMAHOWJIHBIMM CYLIECTBAMM, KOTOPbIE MO3Ke CTAJN HA3BLIBATH
ceost Homo Sapiens. IIpu 5ToM Ha miaHeTy nonaiu MPEACTaBUTENIM Pa3HbIX LIUBU-
JU3aIui, KOTOpPhIC OBLITM reHeTHYEeCKH COBMECTUMBIMM U MOTJIM JaTh CMEIIaHHOe
MOTOMCTBO, KOTOPOE COeIMHSJIO ObI B ce0e KayecTBa CBOMX POAMTEJICIA.

Ho paxxe npu coBMeCTUMOM TreHeTHKEe 00pa30BAIMCh TP TPYNIIbI TYMAHOUI0B
Pa3HbIX HMBWIN3AIUIA, KOTOpble ObUIM OJM3KM MO TEHETHKE MEXIy coOoH. OTu
IPYIIBI MOCIYKUJIN OCHOBOM JJIs1 Pa3HbIX pac 3eMuu — 0es10i, KEITOH U 4ép-
HOM.

Kasxnprit Tvn pac 3acensics B T€ pailoHbl 3eMITH, Tie KIUMaT ObUT MAaKCUMAaITbHO
npUOIMKEHHBIM K POJHOMY Ui OBICTPOM ajanTalii B HOBBIX ycioBusx. Crenyer
OTMETHUTH €IIE€ U TO, YTO BCe HMUBHJIM3ALMHN YYACTBOBAJIM B ITOM JKCIEPHMEHTE
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IlOﬁpOBOJILHO, BCC T'YMAaHOM/IbI IIIVIH HA 3TO CO3HATECJIbHO.

Tak Kak NPUHLMIIOM Y4acTHsl B 3KCHEPHUMEHTE OBLJIO YCIOBHE T'€HETHYECKOM
COBMECTUMOCTH M HAJINYME PA3HBIX CBOMCTB U KAYECTB, TO B DKCIIEPUMEHTE NPUHSIIN
ydacTue UUMBWIN3ALHUUA PAa3HbIX YPOBHEU Pa3BUTHA.

JIsist coeiuHEeHUs B OAHOM WHAMBUAYyMe MHOTHX KAa4eCTB M CBOICTB, HE00-
X0MMO HUHTEHCHBHOE cMellleHHe TeHeTHMKH. V1 4ToOBl 3TO CTano BO3MOXKHBIM,
BceM ydyacTByromum B dkcnepumente 3AKPBIJIM MO3I™ u ocTaBu/IM aKTUBHO
padoTalIMMMi MHHHUMAJbLHOE YHUCJI0 HEHPOHOB, KOTOPOE MOIJIO 00ecneYnTh
JINIIb MP00JIecK pa3yMa y UX 00J1a1aTeJis.

Bor nmouemy Homo Sapiens umeer T0JbKO 3-5% akTHUBHO padoTAHOIIMX
HeIlPOHOB, OCTAIBHBIC K€ MOTYT OBITh OTKPBITHI TOJIBKO TPH 3BOJIOIIMOHHOM Pa3BH-
THUH YEJIOBEUECTBA B I[€JIOM WJIM YEJIOBEKA B YACTHOCTH.

Bce ydacTByromue B 3KCIepUMEHTE ObUIM BO3BpAICHBI ABOIIOIMOHHO JAJIEKO
Ha3aJ K COCTOSIHUIO JUKOCTU. B Takux yCIOBHUSX 00pa3oBaliMCh IJIEMEHA, KOTOPhIE
Hamajaiyd Ipyr Ha JApyra, YHUYTOXKaIW MYKYHMH, a )KCHIIUH Opayii B KEHBI WU Jie-
JIau U3 HUX HaJI0XHUIL. Poxxnanucek netu ¢ o0beIMHEHHBIMU KauecTBaMu. BeE npu-
nuio B OypHoe ABwKeHue... Cinaldble MmjieMeHa pacTBOPSUIUCh B CHUJIbHBIX, CHUJIBLHBIE
PacTBOPSINCH B CUJIBHEHIIIUX U T.JI. U T.II.

OBOJIIOLIMOHHOE KOJIECO MPHUILIO B JBUKEHUE U HE OCTAHOBHWJIOCH J0 CHX IIOP.
Te, KTO ero 3amycTHi, IOCTOSTHHO HaOJIIO/aI 3a €ro JABM)KEHHUEM U HE JI0IyCKallH,
YTOOBI OHO OCTAHOBHWJIOCH WJIM 3aMEJIMIOCh. YacTo Takoe BMEIIATeIbCTBO ObLIO He-
BUJUMBIM, HO B HEKOTOPBIX Cllyyasx OHO ObLIO M aKTUBHBIM. B 3TuX ciyyasx Ha
3emMJiie IeVCTBOBAIIM CIIEHHUAJIBHBIEC TPYIIIBI, KOTOPHIE TABAJIA HYKHBIE B TOT MOMEHT
3HaHUA U1 Pa3BUTUS.

[IprMepoM Takoro aKTUBHOT'O BMEIIATEILCTBA U BIUSHUS MOXKET CIYXKUTh I'pe-
yeckass Mudosorusi, B koropoi xkureau /IpesHein I'penun rymaHouaamM, HEKo-
TOpPOe BpeMsl *KMBIIUM CpeId HHUX, TaJH CBOM MMEHA U CIeJIAJIU U3 HUX OOroB.
BcnomauTe rpedeckyto jgerenay o Ilpomeree, qaBiieM Jr0asM OTOHb U HAYYHUBIIUM
mosb3oBaThes UM. 3eBc, AduHna, Jlnana, ['es, Anoyon u npyrue boru npeBHUX Tpe-
KOB JIaBaJId JIIOJISIM 3HAHUS U3 CaMbIX pa3HbIX oTpaciei. [To3xe npeBHUE Ipeku cTa-
JIM TaKe Ha3bIBaTh KaXKJIOTO M3 HUX MOKPOBUTEIEM KaKOr0-TO OTACIBHOIO BUAA JIEs-
TEJIHHOCTH.

YT0o 0COOEHHO UHTEPECHO B MU(OJIOTUH IPEBHUX IPEKOB — ATO YIIOMUHAHUE O
rope Onumil, Ha KOTOpOoil *kuju boru, U Kyga He MOr MONACTH NMPOCTOl CMeEpPT-
HbIH. TOJIBKO TepOsM U MOTyOOoraM MO3BOJISIIOCH MOAHAThCA HAa Onumi. boru Obuin
0eccMepTHBIMH M BeYHO MOJIOABIMHU, HO B UX cepJuax npoOyxjaanach JHOOOBb K
CMEPTHBIM >KCHIUHAM U MY>KUYMHAM, U OT HTOU JIIOOBU POKIANNUCH JI€TH, KOTOpHIE
yke Obutn cMepTHbIMU. He npaBna nu, oueHs rodomnbITHas Mudosorus?!

B nerenpax m mpenaHusix MHOTHX HapOJOB YIIOMUHAIOTCS OOTH, KOTOPbIE CITY-
CTWJIMCh C He0a Ha OTHEHHBIX KOJIECHMUIIAX WU AU JIIOJSAM 3HaHMUSI, 3aKOHBI KU3HH.
[InemeHa anTekoB U Maiisl MOKIOHSUIMCH OOTY, KOTOPBIM crycTHiIcsa ¢ Heba, umen Oe-
JYI0 KOXKY U TOIyOble ria3a. 3HaHHsl, KOTOpbIe ObUIM Y 3TUX MHICHCKUX IUIEMEH, 10
CUX TOp YAUBISIOT YYEHBIX: UX KaJleHAaph ObUI rOpa3fo TOYHEE eBPOINEHCKOro, OHU
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pacCUMTHIBAIA JIBIKEHUE 3BE3N WM TUTAHET, NIEaJId TpelaHaIMi0 Yeperna U MHOTOe,
MHOT0€ JIPyToe.

K coxanenuto, 00JbIIMHCTBO KHUI ¢ ITUMHU 3HAHUAMHU ObLJIO YHHMYTOKEHO
HHKBU3HIMEH, KOTOpas MOsSBUWIACHE B AMEpUKE BMECTE ¢ KOHKHCTanopamu. [Ipuun-
Ha No0epl TOPCTKA KOHKUCTAJA0POB HAJl MUJUIMOHHBIMH apMUSIMA MECTHBIX TUIEMEH
3aKJII0YANIACh €IIE U B TOM, UTO MHAECUIIBI JyMaJld — BEPHYIUCH OOTH C O€I0il KoXKel
U roJyObIMH TJIa3aMM, YTOOBI MOKapaTh UX 3a Tpexu. TONBKO MOITOMY OHH CHaBa-
JIUCh MOYTHU O€3 COMPOTUBIICHUS. ..

boin emé u qpyrue BMemaTeabCTBa, KOraa ¢ JI0bMHU BCTYIAIU B TellenaTuye-
CKHMIl KOHTAKT U MOCPEJICTBOM €ro MepeiaBaiv 3HaHus. B 3Tux ciyyasx moam co3za-
BaJi KyJbT, B KOTOpOM bor Obut fecTesiecen U BeeBeayll. MIHTepecHO TO, 4TO Tam,
r7Ie TeJecHO wim OecrenecHo mosBisuics bor nnm boru, BO3HUKIN o4aru ApeBHUX
uMBUIM3aNuUii (0osiee moAPoOHO 00 ATHUX ABICHUAX CM. KHUTY «boru snemay, Bub-
sma Bpamneir®).

[Touemy xe, BCE-Taku TOCIE 3aKpbITUS Mo3ra Ha 95-97% B Havalie HKCHEpu-
MEHTa, B JaJIbHEHUIIIEM MPOUCXOJIUIIO 3pUMoOe U He3pUMOe BMEIIATEeJIbCTBO B X0/
IKCIepuMeHTa?..

Bo-nepBbIX, ObLIM CiIy4ad BMeLIATEIbCTBA JAPYrUX LUBHIM3ALMNA, KOTO-
pblie, 10 TeM WM MHBIM NPUYMHAM, HE 3HAJM 00 IKCIEPUMEHTE WM KOrJa Mx
KOpadJin Tepnen KaTacTpodsl B npeaesaax 3eMJn.

Bo-BTOpBIX, 3TO I€JAJOCHh MO NMPOrpaMMe CaAMOI0 3KCIEPHMEHTAa, YTOObI
YCKOPHUTH NPOLECC Pa3BUTUA HUBWIN3AUMU 3eMJIHU.

Ha 3emsie ectp mocTosiHHas 0a3a TeX, KTO Ha4aJ IKCIHEPUMEHT HA HaIIEH
mnaHere. OHa HaXOAUTCA B TPYAHONOCTYNHBIX paiioHax TuOera. Jlrogum namu ei
Ha3Banne IHIIAMBAJIA. UutepecHo 1o, uro B lllambany mukro, kpome Ilocsi-
IIEHHBIX, MONMACTH HE MOXKET: IEepE] JIFOJAbMU BO3HUKAET MPO3payHasl CTeHa YIpy-
ras U IUIOTHas, KOTOpas He Na€T BO3MOXXHOCTH JIBUIaThcs Aaiblie. B Hame Bpems
TaM TJIOXHYT JBUTATENN U JII00asi COBpEeMEHHAsi TeXHUKa HE B CHJaX TyJa MPOHMK-
HyTb. [IpocnexuBaercs ananorus ¢ ropoit Onumi, e nepes NpoCTbIMU CMEPTHBIMU
BO3HUKAJIa HE3PUMAs CTEHA...

B-Tperbux, BMEMIATENLCTBO U MOMOIIb OCYIIECTBIISUIMCH CIEAYIOIIUM 00pa3omM
— BBICOKASl KOCMHYECKAasi CYIIIHOCTh MPUX0/1JIA B BEPXHUE MEHTAJIbHbIE YPOB-
HU 3eMJIM U BOIUIOIIAJIACH HA IUIAHETe. Y 3EMIISIH POKAAJICH PeOEHOK ¢ KOCMU-
YeCKO#M CYHIHOCTBI0, KOTOPBIM POC M BOCHUTHIBAJICS Cpeau 3eMiIsiH. Uepes3 HEeKOTo-
poe BpeMsi, KOrJa ero CylHOCTh MPOXOAuia MEePBBIM 3Tal CBOETrO pa3BUTHS, CHUMA-
JUCH Oapbephl, U ATOT YEJIOBEK YK€ MOT YBHUJIETh CBOU IMPOIILIbIC BOILIOIICHHUS, O~
HATb, KTO OH, OTKY/Ja OH NMPHUILEN, 3a4eM OH BOILIOTHJICHA HAa 3emuie. U TOIBKO
MOJIHOCTHI0 0CO3HAB CBOE NMpeJHA3HAYEHHE OH HAYMHAJI 1efiCTBOBATb.

[Ipumepom 3ToMy MoryT cinyxuth byana, Kpumna, Xpucroc, KoTopsle caena-
JIA HEMAJIO JUISl YeJIOBEYECTBA, HO, K COXKAJICHUIO, OCTAJINCH HEIOHATHIMHU, a UX y4e-

® 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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HHA B I[EU'ILHCI\/'IIHCM OBUIH CHJIbHO MCKaKEHBI JIOJbMU.
EcTh HECKOIBKO BApPpHUAaHTOB BOINIOIICHUSA KOCMHUYCCKUX CYH.IHOCTGﬁ Ha 3eMiie:

a) Ip1 BOIVIOIMCHUHU CYIMHOCTH ITOJHOCTBIO 3aKPLIBAKOTCA NNaAaMATbL U 3HA-
Hus1. YeaoBek mociie POKICHUA GH_Ié HC 3HACT, OTKyJda MW 3a4CM IIpulljia €ro Cyll-
HOCTb, U TOJIBKO KOr'Ja OH AOCTHUTI'aCT OHpe,Z[eHéHHOFO YPOBHA PA3BUTHUS, BLIXOOAUT HaA
TEJIENAaTUYCCKUM KOHTAKT C IMOCIABIIMMHU €ro. TOJbKO TOrga 3TOT YCJIOBCK IIOJIHO-
CTBIO OCO3HAET CBOIO MUCCHIO Ha 3emiIe.

6) ¢ CaMOrI'0 HA4YaJia 3BOJIIOIMH BOILIOTUBILENCS CYIIHOCTH, ITOCJIaBIIINE eé,
B KPUTUYE€CKNEC MOMCHTDLI Pa3BUTHSA BCTYIIAKOT B TeJlenaTu4ecKnii KOHTAKT U He
AOMMYCKAKT OTKJIOHCHHMA OT HYKHOI'O HAIIPABJICHUA B PAa3BUTHUMH.

B) BOIUIOTUBHIANACH CYHIHOCTDL € IIEPBOIo AHHA CBOCI0 BOILVIOIICHMHA 3HACT,
OTKYy/Ja ! 3a49€M OHa NpUIIlJIa IJIS BOIUIOIECHUS HA 3emire.

B-4eTBEpPTHIX, B KOCMOCE CYIIECTBYIOT IIMBUJIM3ALUUA C PA3HOW HIEOJIOTHEM,
CYLLIECTBYIOT pa3Hble OOBEAMHEHHS LMBWIM3ALUMNA MO 3TOMY HPHUHIMUIY. Y CIOBHO
MOKHO Pa3JeiIuTh IUBUIN3ALUNA HA TPU IPYIIIBEI — Oesble, cepblie M YEéPHBIE.

BEJIBIE muBuau3zanuu mnpuaepxuBamorcss koaekca KOCMHUYECKHUX
3AKOHOB, ocHOBHBIE N0JI0KEHHUS KOTOPBIX CJIeAYIOLIHe:

a) KaXkJ1asi [MBUIN3alMs BIIPABE BbIOMPATh CBOW MyTh 3BOJIIOIMUOHHOIO pa3-
BUTHS, KAKOW ObI 3TOT yTh He ObLI.

0) 0oJsiee pa3sBUTas HMBUJIM3ALMA MOKET 0Ka3aTh MOMOIIb JUIIb B ClIy4ae,
KOI'/Ia MEHEE pa3BUTas HUBUIU3ALIMS OOpPaTUTCS 32 ITOW MTOMOILBIO.

B) OoJiee pa3BUTas LUBWJIM3ALMA HE MOKET YHUYTOKATH JIO0YI0 KU3Hb,
Jake HEPa3yMHYIO Ha JPYruX IUIAHETaX, pOOOTU3UPOBATh U MPUMEHSTh NICU-OPYKHE
U IpYTHUE BUJIBI OPYKHSI IPOTUB MEHEE Pa3BUTHIX LIMBUIIN3ALINMN.

r) 0oJiee pa3BuTasi MUBWIH3AIUS He MMeeT NMpaBa NMPUMEHATH J00ble Me-
pbl, KpoMe MnpeaynpeauTebHbIX, K OT/ICIbHBIM ITPEICTABUTEIIIM MEHEE Pa3BUTHIX
[IABUJIN3AIAH.

1) HACWJIME HA/l MPEeJCTABUTEJAMU MeHee Pa3sBUTON HUBWIH3ALUU TOIYC-
KaeTcH TOJbKO B CJy4ae AedCTBUM ITHX NpeIcTaBUTeIed, KOTOpbIe MOIYT NpPU-
BeCcTH K OoabmmM katactpodam. [Ipumensemoe Hacwime AOMKHO OBITh MHUHH-
MaJIbHBIM.

€) 3ampeniaercsd U Kapaercsi paCKpy4YuBaHUeM CYLIHOCTH {0 HYJIf, IPUMe-
HeHHe rojorpaguyeckoro kamyQuisizka 1 00MaHa.

3) 1000 HMBUIM3ANNH 3ANMPENIAETCH MPOBOAUTH IKCIIEPUMEHTHI, Pe3yJib-
TaTbl KOTOPLIX, NIPAMO MM KOCBEHHO, MOI'YT HEeraTMBHO INOBJIMATHL HA JApyrue
NUBWIH3AIUN, 0€3 COTJIACUSA ITUX HUBUIH3AIHUIA.

’K) 0oJiee pa3BUTOM LMBHIM3ALUM 3alpellaeTcs MepelaBaTb CBOM 3HAHUA
MeHee Pa3BUTON HUBUIM3ALMH, €CJIM ITH 3HAHUS MOTYT ObITHh HCII0JIb30BAHbI BO
3J10.

K) Kaxaas HUBWIN3AaLKUs MMeeT NMPaB0 BXOAUTH B 00beIMHEeHNe IIUBUJIN3A-
I WM Pa3BUBATHCS OTAEJIBHO.

DTO — T€ OCHOBHBIE MOJIOKEHUS, KOTOPBIX MPUAEPKUBAIOTCSA besnble muBrIn-
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3al1H.

CepbiMy HUBWIN3AIUAME SIBJISIIOTCS Te, KOTOPbIE CUMTAIOT Jisl ce0sl BO3-
MOKHBIM He BBINOJHATH 0JIHO-IBa NMpaBuia u3 3akoHoB benoro Kocmoca (kpo-
Me HaApyLIeHHsl 3AKOHOB B, €, 3, ).

YépHble NMBUIM3ANMN HE NMPHAEPKUBAIOTCH HUKAKUX NMPABUJI, IPU3HAIOT
3aKOH CWJIbI U TOTOBBI TPUMEHUTH JIFOOBIE CPEACTBA U ACUCTBUS AJI PEUICHUS] CBOUX
3aMBICIIOB U 33/ad...

DKCIepUMEHT Ha 3emJyie ObUI clieflaH O4YeHb OONBIINM O00beAMHEHUEM belnbix
MUBWIM3ANMN. B X0/e pa3BuTHs 4emoBeYeCTBA CYIIECTBOBAIN IBOIIOIMOHHBIC (a3kbl,
Kkorjga YépHble NMBHIM3ALIMU NbITAJUCH BHEJAPUTHCH B X0 JIKCIEPUMEHTA H
npeodpa3oBaTb HMBUIM3ANUIO 3eMJin 0 YépHomy Tumy. O6 3ToM Oosiee moaApPoO-
HO HEMHOTO TIO33KeE...

X0oTea0ch ObI OTMETUTH TAK)KE U HAJUUYKE B HCTOPHH YCII0BCUCCTBA (baKTOB, KO-
raa Kopa6nn APpYyTux HHBHJ’IH?;&HHﬁ TCpHCIn 6CI[CTBI/I$I, M UX 3KHUIIA’KHW BBIHYKJICHHO
OCTaBaJIMCh KUTEIIMHU 3eMJIM U CMEIIUBAINCH C TEMH, KTO OBIT TOTOMKAMH IICPBBIX
IIOCCJICHICB IIJIaHCTHI... Ocob6eHHO HHTCPCCHBI HCTOPHUHU Kuras u Erunra...

ConHeuyHas cucTteMa paHblle UMena JECATYI0 IUIaHETy, UMsi KoTopod — Pan-
TOH. B pesynbrare katacTpodbl CUIIBI TPABUTALIMK PA30pBAIM ATY IUIAHETY Ha YaCTU
(e€ OCKOJIKM CO3/al0T ceiuac Mmosic aCTepOUIOB COJIHEUHOU cuctembl). Kakoii-To va-
CTH (a’TOHIIEB YAAJIIOCh CIACTUCh HA KOCMUYECKUX KopalOisx. B mouckax moaxoms-
el MIaHeThl, YacTh Kopabliel OcTaHOBUJIACH Ha 3emiie, a MPUOBIBIINE HA HUX (ad-
TOHIBI 00OCHOBAJIMChH HAa «TOJy0O0I IIaHETe HaBCErla — TaK MOSBUJIACH Ha 3emile
Apeusis Husuausanus Kuras...

Opo6wuta manetsl @adtoH Obuta Mexay IOnurepom u Mapcom. Ilnanera Mapce
“Mera CBOK LIMBWIM3ALMIO, KOTOpAask Hayaja KOCMUYECKHW 3Tall CBOEU DBOJIIOLUH.
Karactpoda dasrrona npuBena k tomy, 4to Mapc motepsut cBoto atmocdepy. He-
OonpInas rpymnmna xuTene Mapca ycrnesna cnacTUCh Ha KOCMHUYECKOM Kopabiie, KOTo-
pBIA CMOT JI0JIeTeTh 0 3eMiid U omyctwics Ha Oepery pexku Hwui. [lpuneresmiue
MapcuaHe (He MMEBIIHME 3aKPbITUS MaMsATH U OBIBIIKE JTIOBOJBHO BBICOKOTO YPOBHS
Pa3BUTHUSI) MOKOPUIIM MECTHBIE TJIEMEHA, UCIIOJIb3YSl CBOU 3HAHUSI K BO3MOKHOCTH.

Ho, x coxanenuto, 1j1s1 MapcuaH, riaHeTa 3emiist Obljia afleKBaTHa HeoOUTaeMo-
My OCTPOBY ISl TOTEpIHEBIINX KopadiekpyiieHue. OHU OKa3aluch OTOPBAHHBIMU OT
cBoel pa3BuTor TexHonoruu. CoXpaHUBIIUECS 3HAHUS HE ObLIO BO3MOXHOCTH TEX-
HHUYECKH PEATU30BaTh, TAK KAK 3€MJISIHE €€ HE UMEIIM CBOCU PAa3BUTOM TEXHOJIOTUHU.
ITocTreneHHO MapcuaHe Hayajayd CMEUIMBATHCA C MECTHBIMU IUIEMEHAMH, 4YTO JaJlo
Hayajo oOpa30BaHMIO MOIIMHOW IUBMIW3anuKu Erumnra, KoTopas MOTOM JOJITO TPO-
1BeTaja B HU30Bbsix Huna.

Mapcuanamu Obula co3faHa KECTKasg KacToBas CUCTEMa, B KOTOPOMl 3HaHMS,
NpuHECEHHBIE ¢ Mapca, epe1aBaauch MO HACIIEICTBY TOJIBKO BHYTPU KACTHI KPEILIOB
u cembu ®apaona. Tak U3 MOKOJICHUSI B OKOJEHUE, KITOCBAIIEHHBIC» B 3TH 3HAHUA
ObUTM OOJajaTe s IMU KOJOCCAIbHEHIINX BO3MOXKHOCTEU. JKperpl, Hampumep, Hc-
M0JIb30BAJIM NCH-OPYKHE JUISL YAEPKAHUS B IOJHOM IOCIYIIAHWWA MHOKOPEHHBIE
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IUIEMEHA, a TAKKE OHM 3HAIIM ¥ HCIOJIb30BAJIM FeHeTHKY M T.11. ¥ T.11.*°

Uto unTepecHo — nupamuabl U chuHkcebl Ha 3emuie (B Erunte) u nupaMuabl
U cpuHkce Ha Mapce, KOTopbie 00HAPYXIH U choTorpadupoBaid 3eMHBIE CITyTHH-
KU, MOXO0KH MeXKAY c000i, Kak OJiM3Helbl... /[0 CuX mop HEMOHSATHO, KaK JIPEBHUE
ErUNTSHE CMOTJIM MOCTPOUTH 3TU MUpPaMUbL. Mcronb3ysi COBpeMEHHYIO TEXHUKY ATO
cAeaTh HeBO3MOKHO. Kakum ke 00pa3oM, OHM CMOIJIM MOCTPOUTHh TAKUE TMTaHThI?!
[Tpruém, 00KM MHUpaMuj MOJOTHAHBI JPYr K APYTY TaK, YTO MEXIAY HUMU HEBO3-
MO>KHO BBECTH JIaKE JIE3BUE HOXKA...

JHpyro#t uaTepecHblii (PakT — B IEHTPE MOCTPOCHHBIX MUPAMHJ €CTh 00JIaCTh,
r7€ BpeMsl PAKTHYECKH OCTAHABJIMBAETCS, A €CIIM TOBOPUTh TOUYHEE, OCTAHABJIH-
BAKOTCH MPOLECCHl U3MEHEHUsI MATePUM (3TO MOATBEPXKIAIOT IKCIEPUMEHTHI TO-
cineanux Jiet). Kiietku Mymuii, moMemméHHbIe B EHTPE MUPAMUJIbI, COXPAHSIOT 3Je-
MEHTHI Ku3HU. JKpenpl Erunra 3Haim 3aK0HbI BJUAHUSA (POPMBI HA IPOCTPAHCTBO.
He nmpaBna nu, HEMIOXO I APEBHUX €TUNTAH?!. DIEMEHTHI 3HAHUW KPELOB B J1AJb-
HelmeM cranu GyHAaMEHTOM JJiS EPBOMACOHOB, 2 HEKOTOPhIC MPUMEHSIOTCS UX
Mocjea0BaTeNIIMM U B HAIIIM JHH.

Mp1 eni€ BepHEMCS K IUBWIM3AaMKU Erunra, a cemyac paCCMOTPUM 3Tallbl 3BO-
JIFOIIMU 3€MHOU [TUBUJIN3AIINH.

DOBOJIIOLIMOHHOE Pa3BUTHE KAXKIOTO yeloBeka MAET mocieaoBarenbHo. [locne
PO’KJICHUS HAYMHAET aKTUBHO pa3BUBaThCs I¢upHOe Tes10. Korna oHO 3BOTIOLMOHHO
BBIXOJIUT Ha OMNpeAeIEHHBIN YPOBEHb (Y KaKJIOr0 YeJIOBEeKa OH CBOM), HAUMHAET aK-
TUBHO Pa3BUBAaThCA ACTPAJbHOE, a 3aTEM U MEHTAJbHOEe Teso. /(s KaxIoro sramna
HBOJIIOIMHU CYIIIHOCTH MOTYT CYIIIECTBOBAaTh, KaK OJIArONPHUATHBIE, TaK U HEOJIaronpu-
ATHBIE YCIIOBUSA. DTH YCIIOBUS 3aBUCST OT CIIEYIOLIETO:

a) OT Ka4eCcTBAa M KOJIMYECTBA MOTOKOB, B KOTOpbIE nonanaer CojiHeUHas! CH-
cTema (B TOM 4uciie U 3emiisd), Ipu CBOEM JBUKEHUU BOKPYT LEHTpa Hamel [ amak-
THKU.

0) oT reorpapu4ecKoro MOJI0KEHUs MeCTa POKIEHHUS U MeCTa, Ie MPOoucC-
XOIMT Pa3BUTHE 4YeJ0BEKA, TaK KaK IMOBEPXHOCTh IUIAHETHl TPOHU3BIBAECTCS HEO/I-
HOPOJIHBIMH IO KAa4YECTBY M KOJIMYECTBY MOTOKaMH 3Hepruu. CymecTByroT 99 30H,
/i€ TOBEPXHOCTh MPOHU3BIBAIOT CTYCTKU BXOAsIIEl 3Heprum U 99 30H, 1€ CryCTKU
SHEPrUU BBIXOAST W3 MOBEPXHOCTH 3eMJIM. DTHU 30HBI CO3/Ial0T IHEPreTHYecKue
y3Jibl HALIIEH MJIAHETBI, MOJI0KUTEIbHbIE U OTPUIIATE/IbHBIE.

B) OT YPOBHS 3BOJIIOLIHOHHOI'0 PA3BUTHSA CYLIHOCTH YeJI0BEKA.
I') OT KOJIMYECTBA U Ka4eCTBA BIMTAHHON MO3I0OM 4Yesi0BeKa HHGOPpMALKH.

Kak cymecTBytoT 3Tanbl pa3BUTHSI YeJIOBEKA, TAKXKE CYIIESCTBYIOT U ATallbl
pa3BuTHs UMBHAM3ANUM B 1ejoM. CyliecTByeT BHYTPEHHMH (MJIaJICHUCCKUI)
aTan pa3BUTHUS HMUBWIM3AIMKM U BHemIHMHA (KocMuueckuil). 3eMHasi nMBHJIN3aLUs

19 Tlosnnee, mocye MPOBEPKH 3TOM MHPOPMAIMH, MHE CTAJIO U3BECTHO, YTO IMBHIIM3aIMs Ha Mapce
ObuIa co3/laHa TEMH ke, KTO CO3/ajl HUBHIM3aUnio U Ha Munrapa-zemie 6onee 600 Thicsy j1eT TOMy Hazaf,
W LEHTpP 3TOW UUBHJIM3ALMHU B COJHEYHOH cucTemMe ObuT MMeHHO Ha Muarapa-zemie! Tak uyTo nmupamusl Ha
Mapce (1 He TOJNBKO) CTPOMIIM HAIM JANEKUE NPEAKH, KOTOpble OB mepeceieHnaMu ¢ Apyrux 38€3.1. Ilo-
npoOHee 00 3TOM uuTaiTe B IM1. 13, 2-r0 TOMa KHUTH «3epKajio MOEH AyIim.
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HAXOJMTCS HA MEPBOM, MJIA/ICHYECKOM JTale CBOero pasBUTHs. DTOT ATall UMEET
TpH (a3bl CBOETO Pa3BUTHS:

a) xorna nmoroku Heprun Kocmoca, npoHussiBaroniye 3eMi0, MaKCUMAJIbHO
O1aronpusITHLI 1J151 pa3Butus 3¢upHbix Tea (3pa Kozepora) (cm. Puc.103).

Puc. 103
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0) xorga moroku 3Hepruu Kocmoca, nponusbiamomme 3eMit0, MAaKCUMAaIbHO

0J1aronpusITHLI JAJIs1 Pa3BUTHA ACTPAJbHBIX Tea (3pa Ppid0 — «Ipa AbsBojiar)
(cm. Puc.104).

B) Korja moToku 3Hepruu Kocmoca, npoHusbpiBaromuye 3eMit0, MaKCUMaIbHO
01aronpusiTHbI JIsi Pa3BUTHUS NMEPBBIX MEHTAJBLHBIX Tejl (3pa Bogousest) (cwm.
Puc.105).
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Puc. 105

[Tocne 3aBepuieHUs 3TUX TPEX 3TANOB ABOIIOLMH, ITUBWIW3ALMS BBIXOJHWT Ha
Kocmunueckuii (BHEeIIHUI) 3TAN IBOJIOIMH, KOTOPBIM XapaKTEPEH TEM, YTO IMBH-
JU3AIUA HA 3TOM 3Tamne He MOKeT ObITh po0OTH3HPOBaHA U ynpasJsema. [lo-
TOMY BCE€ MOIBITKH 3aXBATUTh U POOOTHU3UPOBATH JIOOYIO LMBUIM3ALMIO, B TOM
yucie U 3eMHYI0, OCYIIECTBIISIOTCS BO BpeMsi NIEPBOT0 (BHYTPEHHEI0) ATana pa3Bu-
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THUA HUBUJIN3alIUH.

HamnboJiee 01aronpusiTHoe Bpemsi sl podoTH3alMM — 3TO BpeMs, KOIaa
acTpajibHOE TeJI0 HAYMHAeT AaKTUBHO pa3BuBarThbeca (3pa P10 — «/IpsiBOs1a»). B
3TOT NEPHOJ ACTPAJIbHBIE TEIa MAKCHMAJIbHO HEYCTOWYHBBI, M MX JIEIKO 3a0J10-
KHMPOBATh U CO3/1aTh CTPYKTYPbI O0MOPOOOTOB (CM. NMPEBIYIILYIO I1aBy). IMEHHO
B 3py Pri6 3emuas (ruGpumaHas) MUBUIN3ANNS TIOIBEPTIach BO3AEHCTBHIO aCTPAIb-
HBIX T'€HEPATOPOB, KOTOPbIe ObLIM PAaCIoJIOKeHbl B 99-TH JHepreTu4ecKux ys3-
JIaxX BXOASIIIMX OTOKOB YHEPIrUM.

AcTpajibHbIE T€HEPATOPhl CO3JaBaIM TAKylO CTPYKTYPY SHEPreTHKH, KOTOpas
oOecrieunBala poKAEHUE JIOJEH ¢ TOTOBOM podoTu3anueii. 1 ToJIbKO JUIIb CYIIHO-
CTH OYEHB BBICOKOTO YPOBHS Pa3BUTHS, C OOJBIINM MOTSHITMAIOM MOTJIH BOCCTaHO-
BUTh HOPMAJIBHYIO CTPYKTYPY CBOUX TE€J U SHEPTETUKHU, AKTUBHO PA3BUBATHCS JAJb-
me. Takux moaed yHHUTOXaIu (U3NYECKH, HE JaBas UM BO3MOXXHOCTH BHINTH Ha
HOBBIY Ka4eCTBEHHBIN YPOBEHb U Pa300JauuTh, Pa3pyIIUTh CTPYKTYpPY POOOTH3AIUH.

Korma denoBek poknancs ¢ neOpMHUPOBAHHOW, TOTOBOM JUIsl poOOTHU3AIUU
CTPYKTYpOW TEN W 3HEPreTUKHU, OCTABAJIOCHh TOJBKO «BKIIOUHUTH) 3TOTO YEJIOBEKA B
OOIIlyI0 CUCTEMY YIpaBJEHUS, YTO M JIOCTUTAIOCh BOCIUTAHUEM U OOpa30BaHUEM,
KOTOpbIE TPeOOBaJIN OT YeJIoBeKa ObITh TOJBKO JIUIIL HJICAIbHBIM «BUHTUKOM» BCe-
oO1mero Mexanuzma. Mopaib u Gunocodust CIyKUiInd TEM Ke IEeIIIM.

YacTo AEHCTBUTEIBHO BBICIIME JYXOBHBIE U MOpAJbHBIE OOIIEUETOBEUYECKUE
LIEHHOCTH CIIYXXWJIM JIMIIb IPUMAHKOW JUIS JFOAEH, MCKAaBIIUX MCTUHY M YHCTOTY.
BoznelictBue Ha droaei 1o Ha 3QUPHOM, aCTPaJIbHOM M MEHTAJIBHOM YpPOBHSX, O
KOTOPBIX, K COXKaJIEHUIO, OOJIBIIMHCTBO HE MMEET HU MaJIEUIIEro MpeaCcTaBleHus. A
TE€M HEMHOT'MM, KOTOpBIE 3alyMbIBAJIUCh 00 3THX BeIllaX, M0JICOBbIBANIACH TaKas WH-
¢dopMarusi, KOTopas ToJKajaa UX B JIOTUYECKUH JTaOUPHUHT, U3 KOTOPOTO JIMILb €IUHH-
11aM y/1aBajoCh BHIOPATHCH...

[Tocne Toro, kak y OOJBIIMHCTBA JIFOAEH 00pa3oBhIBalIach CTPYKTypa Ouopo0o-
Ta, OCTaBAJIOCh TOJBKO CO3/1aTh YIPABIAIONIEE MCU-TIONE JUTsl yrpaBieHus umu. Ha
IaHeTe 3eMiisd yKe€ HECKOJBKO THICSY JIET MPUMEHSIETCS TICHU-OPYKHE B OOJBIIUX
WJIM MEHBIIMX MaciiTadax, cam (DakT MPUMEHEHHs] KOTOPOTo i OOJBIIMHCTBA 10
CUX TIOp OCTaBaJICsl «TallHOM 3a CeMbIO IMeyaTsIMu» (KpoMe «IOCBSIIEHHBIXY). «Ilo-
CBAIIEHHBIE)» TMBITAIUCH JIOKa3aTh BCEM OCTAJIBHBIM, 4YTO JII0OAash MBICIb O TIICH-
OPY)XHH U €r0 NMPUMEHEHUU SBISIETCS OpenoMm, abcypaoM. A camu, TEM BPEMEHEM,
OYEHb AaKTHBHO U 3(P(HEKTUBHO MCIBITHIBAIM €r0 Ha TEX, KOro yOeXJaliu B HEBO3-
MO>KHOCTH €TO CyIIeCTBOBAHHUS. ..

HenaBuss uctoprsi — XOpOIIMN U HATJISIAHBIA IPUMED 3TOMY....

Cranun u ['utnep He obmagany OOJBITUM WHTEJUIEKTOM WM OOTaTCTBOM 3Ha-
HHUH, HO UX JEWCTBUE HA MACCHI JIIOAEH ObLIO JEMCTBUTEIBHO HEOOBIMHO. OHM MOIIN
JIETKO 3aCTaBUTh THICAYU JIFOAEU JEJaTh TO, YTO KaXIbIM U3 HUX B HOPMAJIBHOM CO-
CTOSTHUM HUKOTJAa He caenay Obl. JItoau num Ha cMepTh, yOMBAIU APYTUX JIIOJCH,
YHHUUTOXKAJIM 1[BET HALIUH...

[{esibie HAPOBI HAXOAWIUCH B COCTOSIHMM MACCOBOIO ICUX03a, B THITHOTHUYE-
CKOM OINBbSHEHUH OT 3THUX «BOXAECH» U «OTHOB» Hapojna. «TBopuectBo» ['mriepa
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CTOWJIO YEJIOBEYECTBY NMATHAECAT MHUJJIMOHOB YeI0BeYeCKHUX KU3Hel. «['molans-
HBI 3KCIIEPUMEHT» COBETCKOIO CcTpos (0COOEHHO, BO BpeMeHa LapcTtBoBaHus Cra-
JMHA), B TeUYeHUe 74-X JIeT MOIJIOTHI OKOJIO ¢Ta MWJUIMOHOB YeJIOBEK — HBeT
HALMH, KYJbTYPbl, HAYKH H HCKYCCTBA...

Bcé, uto npoucxonuno B Poccum u B 'epMaHnu B ynmoMsHyTOE€ BpeMs, ObLIO
CBSA3aHO C MPUMEHEHHEM B MAcCCOBBIX MaclITadax rncu-opyxus. Ecnu yenoBeky yaa-
BaJIOCh Pa3BUTh ceOsl U TOCTHYb TaPMOHUU MEXKAY 3(PHUPHBIM, acTpaibHBIM U MEH-
TaJbHBIMH TEIAMM, TO IICUXHUYECKOE OPYXKHUE yKE IPAKTUYECKH HE OKA3bIBAJIO HA He-
IO HUKAaKOTO ACUCTBUS.

Jliist Toro yToOBI 0€3 MOMEX yIpaBisTh HAPOJAMH U HALMSIMH, BCE, KTO HE BMe-
mjajicss B «IIPOKPYCTOBO JIOKE», MPOCTO OecnomagHo yHHYTOXamuch. [log 3tm
«HOYKHULB» B IMEPBYIO OYEpEIb IOMNAIM CaMble CBETJIBIE YMBbI, LIBET Haluu. A B
JANbHEHNIIEM CPE3aTHCh YK€ TOJIBKO HOBbIE «pOCTKM». HykHa ObLia JUIIb JOBKOCTb
U XUTPOCTh «CaJIOBHUKOBY», YTOOBI HANTH MPaBIONOJ00HOE OOBSICHEHUE OYEPEAHON
COLIMAJIBHON «CTPHIKKH.

Bo3nukaer Bomnpoc: Heyxenu benble NUBUIN3alUKA CIIOKOMHO CMOTPENH Ha TO,
4YTO TBOPWJIOCH Ha Hamel miaHere?! KonedHo ke, HeT. VX MOCIaHHMKM C caMOro
Hayaja MbITAIUCh HE IONYCTUTh TpaHchopMmanuu 3eMHON nuBwiIn3auud. OQHUM U3
TaKUX MOCIaHHUKOB benbix nuBunmnzanuid 6611 Mucye Xpuceroce. BorotuBmmch Ha
3emJie, OH pOC Cpelu JI0JIeH, Kak OObIUHBINA YeaoBeK. Pa3BuBasncs 10 Tex mop, moka
€ro CYLIHOCTb, ITPEOJI0JIEB BCE 3€MHBIE Oapbepbl, CMOIJIa BBINTH Ha KOHTAKT C TEMH,
KTO ero nocnaji. OH 3Haj, 3a4eM U AJId 4ero oH npuména Ha 3emunro... Ho 3Han on
emé U TO, 4TO B TO BPEMs YeJI0BEeYeCTBO He ObLI0 rOTOBO NPUHATH M MOHATH TO,
4YT0 OH HéC. OH OBLT rOTOB CHACTH JIOJAEH OT POOOTH3aLUHU, HO JIIOAU He ObLIM Io-
TOBBI K TOMY, YTOOBI MX KTO-TO cHacal...

Nucyc ropopui: «Kmo umeem ywiu civimams, oa yeaviwmum!»" — 1o mano
KTO ycabla... OH npu3biBaji JIIOAEH K CBETY, K MpaBae, K 3HaHUSAM. OH OTKpBIBaI
UX Cepla U JIOIU «IIPO3PEBAI», OH BBIHUMAJI MOJYJIM pOOOTHU3AIMU U3 COJIHEYHO-
ro CIUIETEHUS U CEpACYHOM YaKpbl, HO HUKTO K COKaJIEHUIO 3TOro He moHUMal... C
JOJEN CIajano HaBaXKJACHHE, OHU BAPYT OTKPBIBAIIMCh UCTUHHOMY J0OpY, UM YK€
HE XOTEJI0Ch TBOPUTB 3710 IPYT APYTY.

Kenas cmactu ux aymu, Mucyc Xpucroc npusbiBai JIFOAEH HE TOTPYXKAThCS B
TPSICUHY YEPHOTHI, OBLJT HACTOSAIUM OOPIIOM 3a CBETJIOE, UUCTOE, CIpaBeIuBoe, 00-
POJICSI CBOMMH 3HAHUSIMU, CUJION CBOETO yMa...

«He oymaitme, umo A npuwién npunecmu mup na 3emiro, He mup npuwén 5
npunecmu, HO meu...» — roBopw Xpucrtoc. OH HUKOT/Ia HEe ObLT MAaCCUBHBIM, TIPU-
3BIBAIOIIUM JIUIIb K TOKOPHOCTH Cy/Ib0€, KaK €ro Mo3Ke MoCcTapainuch n300pa3uTh Te,
KOMY €ro y4eHHEe ObLJIO OYEHb HEBBITOHBIM...

«f nocaan monwvko k nozubwum osuam ooma Mipaunesa...»**. Xpucroc npu-
XOJIWJI TIOMOYb T€M, Ha KOM BIIEPBBIC UCTIBITHIBAIOCH JEeHCTBUE TICU-0pYykusi. Ho oH
HE yCIIeJl, eMy He JaJi BO3MOKHOCTH cJienaTh 3T0. [locie Toro, kak ero pacrsiim, Ha

1 Cm. «Hosnrit 3aBeT», EBanrenue or Mardes, ['nasa 11, Crux 15.
12 Cm. «Hoss1it 3aBeT», EBanrenune or Matges, 'nasa 15, Ctux 24.
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TPETUH JI€Hb €r0 BEPHYJH K >KM3HU nociasiuue ero. Mucyc Xpucroc moKWHyI IJia-
HeTy 3eMJyisi B CBOEM (PU3UUYECKOM Tejie Ha Kopaliie HOJIb Mepexojia BMECTE C TEMH,
KTO MPUIILIYM €My Ha TOMOIIb U BOCKPECHIIU €TO...

Ha mepBbIX XpHCTHAHCKMX HMKOHaX W (Ppeckax MOXKHO YBUIETh HaJ MECTOM
pacnsiTUs U BO3HECEHUs XpHCTa JIeTalolKe oO0beKThl oueHb noxoxkue Ha te HIIO,
KOTOPBIE TAK 4ACTO CTAJIH MOSBIIATHCS HA 3€MJIE B HAIIM JIHU.

Tosibko ¢ puxoaoM 3pbl BoxoJies HauyMHaeTCsA dTan pasBUTHA 4YejloBede-
CTBa, KOI1a OHO B COCTOSIHMH IEePEeHTH HA HOBBIN Ka4YeCTBEHHbIN YPOBEHb, KOrja
JOAU MOTYT PMHSATH U NOHATH MHOTO€E, €CJIM KOHEYHO YEJIOBEYECTBO CaMO ce0sl He
YHUYTOXHUT K 3TOMYy BpeMeHU. HyXHbl HOBblE KOCMHYeCKHEe 3HAHMS, YTOObI 3€M-
JISTHE MOTJIM NIEPEKUTh KPUTHYECKUI 3Tal CBOEH 3BOTIOLMH. UTOOBI MOTIIN TEPEKUTH
U BBIKHT...

J{nst 5TOTO YK€ OUE€HBb MHOro€ ciaenaHo: B 1989 roay yHM4YTOKeHBI BCe acT-
pajbHble reHepaTopbl. [locie yero u3BHE Ha JIOAEH yXKe HE MIET MOAABISIONICE
NEUCTBUE, KOTOPOE IIO JOJTrUe-AO0JIrue Toabl. Jlroasim octa€rcsi BCEro JMIIb IMpU-
HATHh U TIOHSTHh HOBBIE 3HAHUS U BBINTH Ha OYEPEIHOWM BUTOK 3BOIIOLMH. BCE Teneps
3aBUCHUT TOJIBKO OT CAMOTO YEJIOBEYECTBA — FOTOBO JIK OHO U XOYET JIM OHO MPUHSATH
Bc€ 3107 JINOO OTBEPrHET, KaK 3TO CIYYUIIOCh BO BpeMeHa Xpucra?

Hacrymaer spa Bogones — Opa 3nanus, J[yxoBHOCTH, 3pa MOITHOTO BCIUIECKA
YMCTBEHHOI'O pa3BUTHS... [I0OTOKM 3HEpruu, MPOHU3BIBAIOIINE MOBEPXHOCTh HAIIEH
IUTAHEThI, HEOIMHAKOBBI B Pa3HbIX Teorpa)uyeckux 30HaxX, KaK KOJUYECTBEHHO, TaK
Y Ka4ECTBEHHO.

Pa3Hble Hapoapl UMEIOT pa3InuKe B TEHETUKE, a 3TO O3HAYAET, YTO MEXAHU3MbI
IBOJIIOLIMH CYIIHOCTEH € Pa3HOM NeHeTHKOHW OTJMYAKTCHA APYr oT apyra. OauH
TUI TEHETUKH 00ECTIEYMBACT MAKCUMAJIbHOE YCBOCHHUE SHEPIUU OJHOTO KaYECTBEH-
HOT'O COCTaBa U OBICTPYIO IBOJIIOIUIO, APYTON TUIT TEHETUKH B T€X )K€ YCIOBUSIX pa3-
BHMBAETCSI MEJICHHO WIM COBCEM HE pa3BuBaercs. [lepronnuecku i TOM WIM UHON
T€HETUKU BHEIIHUE YCJIOBUSl (CTPYKTypa HSHEPreTHUKH, MPOHU3BIBAIOIICH IMOBEpPX-
HOCTh IIJIAHEThI) CTAHOBATCS JIaK€ OTpHUIATEIbHBIMU. Torna JaHHBIA TUI TE€HETUKHU
HE pa3BUBAETCS, a HAOOOPOT — YTHETAETCHl.

Korna sHepretuueckue notoku 3eMiy U MOTOKH, nagaromue u3 Kocmoca, rap-
MOHHUYHBI C TCHETUKOU (KaK Obl HaXOASATCS B SHEPTreTUYECKOM PE30HAHCE), TPOUCXO-
IUT paclBET Hapojaa, HauuW. J[aHHBIA HApOJ WM HAUWs HAYMHAIOT AKTUBHO JEH-
CTBOBaTh HA UCTOPUYECKON apeHe, JOCTUTAIOT PacUBETa rOCYJapCTBEHHOCTH, KYJIb-
TYpbl, JKOHOMUKH. A KOT/1a TPOUCXOAUT U3MEHEHNE KAU€CTBEHHOM CTPYKTYpPbI SHEP-
TETUKH, HACTYMAET MOCTEIIEHHOE yracaHue M 3akaT IMocje dTana OypHOTO pa3BUTHUS
ATOro Hapoja Wiy Hauuu. Ha ucTopudeckyro apeHy BBIABUTACTCA APYror HapOI, IJis
KOTOPOT'O 3TU MOTOKU YHEPTUY TAPMOHUYHBI C TECHETUKOM.

Kaxxnas spa yenoBedyecTBa IMEET CBOKO CTPYKTYPY M KAUECTBEHHBII COCTaB I10-
TOKOB DHEPrui, majalommx Ha 3eMito u3 kocMoca. [loaTomy B pa3Hbie 3pbl ueaoBe-
YeCTBa HBOJIIOIMOHHO aKTUBHBI pa3HbIe TUIIbI T€HETUK. B TeueHue Kaxmaoil 3psbl mo-
TOKU 3HEPTHUU UMEIOT MPeJIEbl CBOMX U3MEHEHUN. DTO MPUBOJUT K TOMY, YTO CPEIU
pPa3HbIX TUINOB T€HETHKU TO OJMH, TO JPYroil HapOJ MM HAlUs HAYMHAET aKTHUBHO

K ornasneHuio 208




Hukomnait Jlesamos «Ilocnennee oOpaiieHue K 9eI0BEUECTBY

9BOJIIOIMOHUPOBATD.

HNHTEepecHbI 3BONIONMOHHBIE SIBJICHUS HAPOJOB, CBSI3aHHBIE ¢ MUTpanuen. Eciou
HapOJl KU B Teorpaduaeckoil 30H¢ ¢ HEOIArOMPHUATHOMN /I €ro TeHETUKH dHepre-
THUKOM, TO €ro pa3BUTHE MPOXOJWIO MEIJICHHO, d(UPHBIC Tella Pa3BUBAINCH C1abo.
MyX41HBI HE UMENH OOJBIION (PU3NUECKOIN CUIIBI U AaKTUBHOCTH, 3HAYUT 3TOT HAPO/I
HE WMMeJ CWJIBHBIX M XpaOpbhix BOMHOB. Cnabo pa3BUBAIMCH acTpalibHbIE Tella —
IJIOXO PAa3BUBANACH KYJIbTYpPa, HCKYCCTBO, JYXOBHOCTh. A HEIOCTATOYHOE PA3BUTHE
MEHTAJIbHBIX TEJI OTPULIATENBLHO BIIHSIIO HA PA3BUTHUE S3KOHOMHUKH U TEXHOJIOTHH.

Bcé BmecTe 3T0 mpUBOAWIIO K TOMY, UTO JIaHHBIM HapoJa HE B COCTOSHUMU ObLI
MIPOTUBOCTOSTH CUJIBHBIM COCE/ISIM, KOTOpPbIE aKTUBHO pa3BUBaiuch. Cocenu HauMHa-
JIM BBITECHSATH TaKOW HApOJ M OH, cHacasiCh, MUTPUPOBAI Ha OOJBUIME PACCTOSHHS,
IIOKU/asi 30Hy MHTEPECOB CBOUX ONAcHbIX cocenei. [lepememascey Ha Oosblnue pac-
CTOSIHUA, TaKOM HapoJ momajan B reorpauyeckyio 30HYy C JAPYrol CTPYKTYpoi
sHepreTuku. M ecnu JaHHas SHEpreTUKa U TeHeTHKa ObUIM TApMOHUYHBI JIPYT € JIpY-
I'OM, OIATh HAaYMHAJICS OYpPHBIM NOABEM pa3BUTHUSA HapoAa. Takue pe3kue N3MEHEHHUs
Pa3BUTHS Pa3HbIX HAPOJOB JJII HCTOPHUKOB JI0 CUX ITOP OCTAIOTCS TAHOM. .

Hcropust yenoBedyecTBa — KpacOYHOE MOATBEPKICHUE 3BOJIIOLMOHHBIX MeEXa-
HU3MOB, CBA3aHHBIX C 3AKOHAMU W YCIOBUSMHM Pa3BUTHs CylIHOCTEH. Pycckuil ncro-
puk ['ymunés™ B cBOMX Tpygax oTMeYan MEpPUOABI aKTUBHOCTH M MACCUBHOCTH Y
pa3HbIX HapoJ0B. HO 00BSICHUTH MEXaHU3MBI, PUBOSIINE K 3TOMY, OH HE Mor. OH,
KaK HMCTOPHUK, KOHCTATHPOBAJ TOJIBKO UCTOpUYeckHe (akTbl (0€3 3HaHHA 3aKOHOB
HBOJIIOLIMU YEJIOBEKA, YEJIOBEYECTBA U IUIAHETHl OOBSACHUTH 3TH SBJIEHUS OBLIO MPO-
CTO HEBO3MOXKHO).

B xoxe 3BOMIOLMHM YEIIOBEYECTBA B LIEJIOM PACTET HEPIETUYECKUN MOTEHIIUAI
T€HETUKHA M YPOBEHb DBOJIIOIIMOHHOTO Pa3BUTHA CyIIHOCTeH. Heobxoanm mocTosH-
HBIM YCTOWYMBBIN OallaHC MEXKY YHEPreTHUYECKUM MOTEHIIMATIOM T€HETUKH U YPOB-
HEM JIyXOBHOT'O Pa3BUTHS CyIIHOCTEU. [Ipy 3aBepiieHn BHYTPEHHETO ATara 3BOJIO-
MM, KaK OTJICJIbHBIN YEJIOBEK, TAK U BCS IIMBUJIM3ALIMS B IIEJIOM, BBIXOJAT HA KOCMH-
YeCKHUi 3Tan CBOeil IBOJIOUMH, JISI KOTOPOTO XapaKTEPEH MEHTAJbHBIN KOHTAKT C
OPYTUMU LIUBUIN3ALUSMH.

Haumnaercss MeHTanbHBI OOMEH 3HAHUSIMU U JOCTHIKCHHSAMH. [[711 MeHTaJb-
HOTI'0 3Tana BOJIONUY HMBUWIH3ANUN He00X0aAuMa apyrasi, 0ojiee BbLICOKAsI ITH-
Ka, MOpaJib, pusiocodus, IBOTIOLMUOHHAA CTPYKTYpa Mo3ra, 3Hanusi. Eciu yeno-
BEK M IIMBHJIM3AIIUS HE JIOCTUTJIM YPOBHS, KOTJIa Y CYITHOCTEH HapabOoTaHO HE MEHEe
IBYX-TPEX MEHTAIBHBIX TEJI, TO JIa)Ke MPH OOJIBIIIOM dHEPIEeTHICCKOM ITOTCHITHAIEC HU

YeJI0BEK, HU LMBUJIM3AIUS HE CMOTYT BBIMTH HA MEHTAJBHBIA YPOBEHb DBOJIIOLUH
(cm. Puc.106).

¥ JL.H. Tymunés, «dtHocdepa. Mctopus moaeit u uctopus [pupoas», Msnatensckas rpymnmna «[Ipo-
rpeccy, pupma «llanres», «Oxompocy, 1993, Copyright L.N. Gymilev, 1993, ISBN 5-88621-003-2.
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Puc. 106

[Ipu GoMBIIOM PHEPTETUUECKOM MOTEHIIMATIE U HEJOCTATOYHOM YPOBHE IBOJIIO-
IIUOHHOTO Pa3BUTHS, YEJIIOBEK MOXET BBHIUTH TOJBKO HA pa3Hble YPOBHU 3eMJIH.
YacTo, HE 3Has 3aKOHOB SBOJIIOIMY, JIFOJHW BBIXOIAT HA TEJICIATHUYECKUNA KOHTAKT C
acTpaJIbHbIM WK (peke) C MEHTaIbHBIM ypoBHEeM 3emin. He moHuMas MexaHu3MOB
MPOUCXOJSIIET0, OHU CUMUTAIOT, YTO BBIIUIM Ha KOHTakT ¢ borom, AOcoi0TOM,
Briciium Pazymom...

Takoil HAMBHOCTBIO MOJIB3YIOTCS CYIIECTBA, )KUBYILIHUE HA 3TUX YPOBHSAX U IH-
TaOUIMECA 4ykKoil 3HEpPreTUKord. OHU CKaHUPYIOT MO3T TaKOro JISTKOBEPHOTO YEJO-
BEKa U YacTO MPHU TENENaTUYECKOM KOHTAKTe HAJEBAIOT royiorpauueckuii kamyd-
JSK TOTO, O KOM JyMaeT W KoMy OoJbllle BCEro J0BepseT AaHHBIM yenoBek. [Ipu
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TOM MEHTAJIbHBIE CYIIECTBA MOTYT MOJHOCTHIO BU3yaJIU3UPOBATHCS M BEILATh JaXKe
B Bujie Mcyca Xpucta, byanbl, Kpuminasl u gpyrux 00ros, a Takke NpUHUMATh 00JIUK
YMEPILIUX POAHBIX U OJM3KHUX YENIOBEKY JIIOJCH, YTO JieiaeT KOHTAKT OoJiee mpaB/o-
MOAOOHBIM U IOCTOBEPHBIM.

OdeHb YacTO MEHTaJbHBIE CYIIECTBA, BBIWAS HAa KOHTAKT, CTapalOTCA BBECTH
Jroiei B 3a0TyKJI€HUE, YBOAST UX MO JOXKHOMY IyTH. A caMU, TEM BPEMEHEM, UC-
MOJIB3YIOT PHEPTeTHUECKUN MOTSHIIMA 3TUX JIFOJIEH IJIsi CBOETO Pa3BUTHUA U KU3HE-
oOecnedenus. CKaHMpOBaHUE, ITOCHLI CTYCTKA SHEPTETUKHU € 33J]a4e€i O COOTBETCTBUU
BHEIIHETO Toorpaduyeckoro o0JMKa U BHYTPEHHETO COJAEP KAHMS BBILIEAIIEIO HA
KOHTAKT Ha BCEX YPOBHSX, IO3BOJISIET Cpa3zy pa3001aunuTh 0OMaH, BBISICHUTh KTO €CTh
KTO, Ha CAMOM JIEJIE. .

Tak 4YTO, BHOBb 1 BHOBb BO3HHKACT HCO6XOI[I/IMOCTB 3HaHHﬁ, JACJIar0muX MMOHAT-
HBIM H JOCTYITHBIM MHOT'OC HCU3BCAAHHOC 1 3araio4HoOcC...

Nnasa 8. OpraHM3M yenoBeka.
NMpuunHbI, MEXAaHU3MbI NOSIBJZIEHUSA U pa3BUTUA 3aboneBa-
HUM

Kaxxnpiii yenoBek B TeUeHHE CBOEH KM3HU ObUT 00JieH OoJblliee MM MEHbIIEE
KOJIMYECTBO pa3... Ho kakoBa npuposa 3tux 3adoneBanuit? YTo npoucxoaut B opra-
HU3ME 4elloBeKa BO BpeMsi Oose3nHu? Kakue MexaHU3Mbl BKIIOYAIOTCS U HOo4YeMy?
OTH ¥ MHOTHE JPYTHE BONPOCHI BO3HUKAIOT Y KaXKI0r0, KTO XOUYET U IBITAETCS TI0-
HSTh, UTO YK€ BCE-TAKH 3TO TaKOoe — 00JIe3Hb?..

Jlns Havasia, JaBaiTe monpooyeM OmnpeeanuTh, KaKue TUIbI 3a00JICBaHUN MOXK-
HO BBIJICTIUTH:

1) reneTH4ecKHe 3200JIeBAHNS, KOTOPBIC YEIOBEK MOIYyYaeT Yepe3 TeHbl CBOMX
poauTene.

2) 6JaronpuodpeTéHHbIE 32001€BaHUA, KOTOPBIC YEJIOBEK IMOJIYYNI B TCUCHUE
CBOCH KU3HU.

3) 3koJoruveckue 3a00J1eBaHUsl, KOTOPHIC CBSI3aHbI C OTPHUIATEIBHBIM JICH-
CTBUEM BHEIIHEW SKOJIOTUYECKOMN CPEIbI.

4) xapMH4YecKue 3200JIeBaHuUsl, T.C. IPUHECEHHBIC CYIIIHOCTHIO 3a00JICBAHUS.

[IpyuriHa TeHeTHMYeCKUX 3a00JIeBaHU MpPOCTa M TOSICHEHUW HE TpeOyerT.
HaunbGonee GoratbiMu 1o pazHooOpa3uio SBISIOTCS OaronpuodpeTéHHbIe 3a00eBa-
HUS, MTO3TOMY PAacCMOTPUM HX Oojiee moapoOHO. MOKHO BBIAECIUTh HECKOJIBKO OC-
HOBHBIX KQU€CTBEHHBIX 3TAMOB PAa3BUTHS 3THX 3a00J1€BaHUN:

a) MomnajaHye B OpraHu3M UH(EKIUH, U €€ pa3BUTHE B OPraHU3ME.

0) 3alMTHAss UMMYHHAsl peakilis opranu3Ma (akTuBHas ¢aza 3a00JeBaHus).

B) BbleJIeHUE BO30yauTeneM(siMu) 3a00JieBaHUII TOKCHMHOB M IUIAKOB CBOEH
KU3ZHEJIEATEIbHOCTH B OPraHU3M YEJI0BEKa.

') U3MEHEHUE OPTraHUYECKON CTPYKTYpPbl NOPAKEHHBIX OPTaHOB U CUCTEM.

A Terepp JeTaNbHO PaCCMOTPUM MEXaHHM3M Pa3BUTHS 3a00/1eBaHHMs B Opra-
HHM3Me YeJIOBeKaA.
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Korna B oprannsm yenoBeka nomnajgaet MH(eKus — Bo30yauTenb 3a00seBa-
HUS, IEPBOE BPEMsI MOKA 3THUX «3aXBAaTYMKOBY» HEMHOI'O, OPTaHNU3M IPAKTUYECKU Ha
ATO HUKAK He pearupyet. [loToMy uTO 1715 peakuu opraHu3ma HeoOXoauMa onpese-
NEHHAs KOHLEHTpalus TOTO WM MHOTO s/a, SBIIIOLIErOCs MPOXYKTOM >KU3HEIEs-
TEIbHOCTH 3TUX OpraHu3MoB. [lo3Tomy B Havasie pa3BuThs 3a00J1€eBaHUS MH(EKIMS
pa3BUBAETCA MPAKTUUYECKH 0€3 BCSIKOTO COMPOTHUBIICHHS CO CTOPOHBI OpraHu3Ma ye-
noBeka. [Iporekaer, Tak Ha3biBacMas, HHKyOauMoOHHas (a3a, MEPBBIM dTAll Pa3BU-
TUs1 OOJIE3HHU.

M Tonbko Koraa pa3BUBAIOIIHUCCA B036y,ZlI/ITCJIH 3a00J1eBaHMs BCE BMECTE BBIAC-
JUIT B KPOBb YCJIOBCKaA OHpGI[GJIéHHYI-O A03yY TOKCHHOB, KOTOPYIO MO3I' YK€ MOJKCT
O6Hap}I)KI/ITB, BKIIFOYAIOTCA 3allIUTHBIC MCXAHU3MbI OpraHHU3Ma. I/IMMYHHaSI CHUCTCMa
YCJIOBCKA IBbITACTCA YHUUTOXKHUTL «arpCCCoOpPOB».

IlepBoii aKTUBHOW 3aIUMTHON peakuHeld ABJIAETCH MOBLILICHHE TeMIlepa-
Typbl B OPraHu3Me 4ejioBeka. Jleno B ToM, 4To OOJIBIIMHCTBO BO30yIUTENEH 3200-
JIeBaHUI HE MEPEHOCHUT TMOBBIIMICHHYIO TemrepaTypy u morubatot mpu 39-40 rpamy-
cax llenbcus. IloaTomy, opranusMm, moka €mé HE 3Has «Bpara B JHUIO», HAHOCUT
arpeccopy TepMudeckuil ynaap... I coBepiieHHO OMMOOYHBIM SBISETCS MOAXOM, KO-
r/ia IBITAIOTCA MEAMKaMEHTaMU COUTh MaJieilee MOBBIIICHUE TEMIIEPATYPHI.

H€O6XOI[I/IMOCTB MoAaBJICHUA TCMIICPATYPbl OpraHn3Ma BO3HHMKACT TOJIBKO B
CICAYIOIHUX ClIydasdx:

a) KOrJa MOBBIIEHUE TEMIIEPATYPhI TOCTUTAET KPUTUUECKOW BETUYUHBI, TOPSIA-
ka 42°C, pu KOTOPOM HAUMHAIOT cBOopayuBaThesa Oenku. OCOOEHHO ATO BAXKHO JJIs
0eskoB KpoBU — (QuOpuHOreHoB. Eciin 3TOoT 6€10K HaunHaeT CBEPTHIBATHCS, BO3HHU-
KaeT HepacTBOpUMOE coeirHeHne — (GuOpuH, GOpMHUPYIOTCS TPOMOBI, KOTOPHIE MO-
I'yT NPUBECTU OPTAHU3M K JIETATBHOMY UCXOJTY.

0) KOT/la OpraHu3M YeJIOBEKa HE B COCTOSIHUM MEPEHOCUTH MOBBIIIIEHUE TEMIIE-
paTypsl Tena.

Bo Bcex oCTaJIbHBIX CIy4asix aKTUBHAs TEMIEpaTypHas peakius TOBOPUT TOJIb-
KO JIMIIIb O MOIIHOM 3aIlIMTHOM PEaKUMU JaHHOTO OpranusMa. B To Bpewms, nmoka uH-
(dekuus NbITaeTCsl ONPABUTHCSA OT TEPMUYECKOTO yJapa OpraHu3Ma, MOCIeIHUHN, U3y-
Yasi MPOTUBHUKA, HAUMHAET BbIPaOAThIBATh AHTUTEJNA, KOTOPHIE IMBITAIOTCS YHUYTO-
KUTh CAMHUX «arpeccopoBy. alIUTHYIO PYHKIUIO TAKXKE BBIMOIHSAIOT U (PAaronuTel —
KJIETKM O€JION KpOBH, KOTOpPBIE, MOIJIoNIasi Bo30yauTeneid 3a0oaeBanus, THOHYT ca-
MU, 00pa3ysi Ipy STOM THOM, O0JibllIass KOHIEHTPALMS KOTOPOIrO B CBOIO OYEpE/lb TO-
K€ OTPULATEIBHO BO3/IEHCTBYET HA OPTraHU3M YEJIOBEKA.

Bo30yautenn 60ne3Hu NpUCTIOCa0IMBAIOTCS K HOBBIM, HEOJIArOMPUSATHBIM IS
HUX yCIIOBUSIM, KOTOpbIE cO3Aa€T opranusm npu 6oproe. Mubekius HaunHaeT nu3me-
HATHCS, MyTHPOBATH JJII TOTO, YTOOBI KaK-TO MPOJIOJKATH CBOE pa3BuTHe. Benb s
Heé 3TO TOKE BOMPOC JKU3HU U CMEPTH — €CJIM OHA HE B COCTOSTHUH MPUCTIOCOOUTH-
cs1, oHa TOHeT. OpraHu3M YejoBeKa I He€, Kak HeoOXoaumasi cpeia Juisd oOuTa-
HUS, )KU3HU. TaKk HAaYMHACTCS «COPEBHOBAHHME» OpraHn3Ma W WH(OEKIUH: KTO OBICT-
pee CMOXKET MPUCIIOCOOUTRCS, TOT M TTOOEKTACT. ..

B OGonpmmHcTBE ciiydaeB MHGEKINSA, UMEIONAas 3HAYUTEIHLHO 00Jiee MPOCTYIO
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OpraHu3alliio, U3MEHSETCsl ObICTpee, YeM 3alUTHAs PEaKlus UMMYHHOW CHCTEMBI
yesoBeka. [lonmpiTaemMcs MOHATH, IIOYEMY 3TO MPOUCXOAUT... JIeno B TOM, 4TO B Iep-
BbIi MOMEHT BKJIFOUEHMS 3AIIMTHBIX MEXAHU3MOB MMMYHHAasl CUCTEMa HAKOIMBILAS
MOTEHIIMAJI, CO3/1aéT MaKCHUMaJbHBIH II0 MOIIHOCTH 3alllUTHBIM BCIUIECK (CM.
Puc.107).

Puc. 107
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Ho mMMmyHHasi cuctema HE MOXKET OECKOHEYHO HAXOJAWUTHCS B 3TOM aKTHBHOM
COCTOSIHUM, KOTJa OpraHu3M 3aTpayuBacT OIPOMHOE KOJMYECTBO 3Hepruu. lcro-
IIUBIIAACS UMMYHHAass CUCTEMa 4e€pe3 HEKOTOPOE BPEMsS OTKIIIOYACTCS U1l BOCCTa-
HOBJICHHUs CBOEr0 MOTEHIMAIA U I OTAbIXa. Ho U1 MOJIHOTO BOCCTAHOBIICHUS UM-
MYHHOH cUcTeMe HeoOX01uMo Bpemsl. Bo BpeMs neprojia BOCCTAaHOBJIEHUS TIOTEHIH-
ajla UMMYHHOW CHCTEMbI OpraHu3M He Oopercs ¢ MHQEKIued, KoTopas HayuHaeT
BHOBb aKTHBHO Pa3BUBATHCA, TOpa3fo ObICTpee, YeM BOCCTAHABIMBACTCS MMMYHHas
CUCTEMA YEJIOBEKA.

Kak ToJIpKO 1032 BBIACTSIEMbIX HHPEKIIHEH TOKCHHOB TPEBBIIIACT OMYCTUMYIO,
MO3T YeJIOBeKa BHOBb BKJIIOYA€T HMMYHHYIO CHCTEMY OpraHH3Ma M 9acToO 3TO MPOHUC-
XOJIUT paHbllie, YeM OHA B COCTOSIHUM BOCCTAHOBUTH JI0 HOPMBI CBOU moTeHnua. Ta-
KAM 00pa3oM, MMMyHHasl CHCTEMa BKJIFOUACTCs paHbIle, B MOMEHT BpeMeHu t1 u eé
BCIUIECK, €CTECTBEHHO, OYIeT MEHbIIIE IEPBOHAYATBHOTO Jmax. VI Tak MpomosmKaeTcst
710 TeX IOp, MOKa UMMYHHAsi CHCTEMa OpraHU3Ma He UCTOIIMTCSA, B €€ BCIICCK YiKe
HUKAKOTO CEPhE3HOT0 BIMSHUS HA Pa3BUTHE UHPEKIMH OKa3aTh HE MOXKET.

Ha sTom 3akaHuuBacTcs nepBas aKTHBHasi (pa3a pa3BuTusi 3a001eBanust W1 u
HaYMHACTCS BTOpas — (pa3a XPOHUUECKOTo pa3BuTHs 3a6oeBanus Wo. [Ipu sTom
U3MEHSCTCS HE TOJIbKO XapaKTep UMMYHHOW pEakIMyd OpraHu3Ma, HO MPOUCXOJAT U
MHOTHE JApyrue (yHIaMCHTalIbHbIC U3MEHCHHs B opraHu3me. J[ist Toro 4toOsl mo-
HSATh, KaKHe K€ U3MECHEHHS MTPOUCXOJIAT, pa30epéM CHavasia, Kak MO3T YejoBeKa KO-
OPJIMHUPYET U yNpaBisgeT QYHKIUIMH U aKTHBHOCTHIO pabOTHI KaXKIOTO0 OpraHa u
CHCTEMBI OpraHHU3Ma.

Mo3r 4enoBeKa UMEET YYacTKH KOPbI, KOTOPhIe KOOPAWHHPYIOT U YIPABISIOT
GbyHKIHSIMU U pabOTOH KaXI0T0 OpraHa Wik CUCTEMbI B HHTEPECaX BCEro OpraHn3Ma
B 11esioM. [Ipu 3TOM Kaskast 30Ha KOPbI T€HEPUPYET CBOM HEPBHBIC CUTHAJIBI JJIS 3TO-
ro ynpasjicHus (cM. Puc.108).
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Puc. 108

UYepes OTpOCTKH HEMPOHOB ATOM 30HBI — AKCOHBI — CUTHAJIBI IIOCTYIAOT B pe-
TUKYJSIpHYIO (pOopMalnio Mo3ra, B TaK Ha3bIBAEMbIM TPUMHUTUBHBIN MO3T U uyepe3 He-
ro NePearnTcsi COOTBETCTBYIOLIEH 30HE CIIMHHOTO MO3ra M Jlajiee B CUMITAaTUYECKUM
HEPBHBIN y3€J]1 BEreTaTUBHOM HEPBHOW CUCTeMBbI opranHusma. [lo cummaTtnueckoMmy
HEpBY YIPaBJISAIOIMN CUTHAJI JOCTUTAET OpPraHa, HalpuMep, MOHKEIyA0YHOM Kee-
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3bI ¥ BBI3BIBAET HYKHYIO aKTUBHU3ALMIO €€ QyHKIIHII.

[Ipu pabote oprana Bo30y»KIArOTCS PELENTOPHl HEPBOB IMapacUMIIATUYECKON
CUCTEMBbI, U BO3HUKIIKME CUTHAJIBI MPOXOAT MO MapacuMIaTHUYECKUM HEpPBaM M BO3-
Oy’KIal0T COOTBETCTBYIOIIME 30HBI CIUHHOTO MO3ra. CIIMHHOMO3TOBBIE HEPBBI MO-
CBLJIAIOT CUTHAJIBI B PETUKYIAPHYIO (HOpMAIMIO, T/I€ 3TH CUTHAJIBI CPABHUBAIOTCS C
ATaJIOHHBIMHU, COOTBETCTBYIOLIMMH HOPMAJIbHOU paboTe opraHa, CUTHaJaMH.

Ecnu Bc€ B mopsiike, MO3r MPOJOJKAET paboTaTh B TOM ke pexxume. Ho ecnu
CUTHAJ, 10 TEM WJIM UHBIM IpUYMHAM OOJbIlE WM MEHBUIE 3TAJOHHOIO, HEPBHBIN
CUTHAJI, C aMIUIUTYIOM Pa3HUILBI MEXKIY 3TAJOHHBIM M MPUILEAIIMM CUTHAJIOM, I10-
CTYHaeT B COOTBETCTBYIOLIYIO 30HY KOPBI I'OJIOBHOTO Mo3ra. IIpu aTom npouncxomur
M3MEHEHHUE KaK CTPYKTYPBI, TAK U aMILTUTY/IbI YIPABISAIOMUX curHanoB. 1 ato Oynaer
IPOUCXOUTH JI0 TEX IOpP, IOKA CUCTEMA HE BEPHETCS K ONTUMAIBHOMY COCTOSIHMIO.

Ecnu n3MeHenue B paboTe opraHa BbI3BaJIO BO3/EHCTBUE HA HErO BO3OYyAUTENS
3a00JieBaHus, TO BKIIIOYAETCS B JIEMCTBUE UMMYHHAas 3aliuTHas peakuus. Korga ak-
TUBHOCTb PaOOTbl MMMYHHOM CHUCTEMBl HE B COCTOSIHUM CKOJIbKO-HUOYIb Cylile-
CTBEHHO MOBJUATh Ha Pa3BUTHE MH(PEKIUU, U €CIU 3Ta MATOJOTUs HE MPUBOAMUT K
OueHb OBICTPOI eI opraHu3Ma B LIEJIOM, IPOUCXOASAT CIENYIOUINE U3MEHEHUS B
M3JI0’)KEHHOM BBIIIIE MEXAHU3ME:

a) MO3T PUHUMAET 3TO COCTOSIHUE (DYHKIIMOHMPOBAHUS OpPTaHa OpraHu3Ma 3a
HOBYI0 HOPMY, U YK€ BCE CUCTEMbI OpraHM3Ma MEePECTPanBAIOTCS TaK, YTOObI yaep-
’KaTb 3Ty HOBYIO HOPMY B CTaOMJIBHOM COCTOSIHMM, TJIaBHOE — UYTOOBI HE ObLIO emié
XYKe.

0) ¢ 3TOro MOMEHTa OpPraHrW3M HHKaK HE pearupyer Ha Takoe, HE COBCEM ONTH-
MaJbHOE /I HEro0 COCTOsiHME opraHa. M Tonbko Korna MHQEKUuus MbITaeTcs 3axBa-
TUTH ce0€ HOBBIN «IUIaliapM», BCE BKIIOYAETCS BHOBb M BCE MOBTOpsieTcs. bose3Hb
[IEPEXOIUT B XPOHUYECKYIO (pa3y C IEpUOJAMH AKTUBU3ALINM. ..

A Ternepsb 0 JIeKapCcTBax.

[IpuHuun newlcTBusi, MPAaKTUYECKH BceX 0€3 MCKIIOYEHUS JIEKapCTB OCHOBAH Ha
TOM, YTO 3TU fiibl YIHETAKIIEe AeiiCTBYIOT HA JI000#l )KUBOH OPraHu3M, KaK Ha
BO30yauTe i 00JIe3HU, TAK M HA CaM OPraHu3M 4ejioBeka. [Ipeanonaraercs, 4ro
Takue 4]1bl, ObICTPO YOUB BO30yauTENEH 3a00J€BaHMS, JIUIIb HE3HAYUTEIHHO MOBpE-
IST OpraHu3My... KOTOPBIA, K TOMY K€, OY€Hb OBICTPO CMOKET BEPHYThCS K HOP-
MaJbHOMY cocTossHHI0. Ho, K coxkaieHnto nH(eKuus, 4ToO0bl BBDKUTh OYEHBb OBICTPO
MpUCcrocabIMBaeTCs K 3TUM SJ1aM U y>K€ HUKaK Ha HUX HE pearupyer.

Uro xe aenaercs B Takou curyaruu?!.

A B Takol CHTyallMM MPOCTO HAYMHAIOT YBEIWYMBATH CHILY $/1a U €r0 KOHIICH-
Tpanuio. M Kak TOJBKO KOHIIEHTPALMS JIEKAPCTBEHHBIX SIJI0B CTAHET OOJbIIE JOIy-
CTUMOW, OPTaHU3M YK€ HE B COCTOSIHUM HEUTPAIM30BATh UX JIEMCTBUE HA CBOU Opra-
HBbl U CUCTEMBI, HAYHETCH JIEKAPCTBEHHOE OTPAaBJICeHHE M pa3pylIeHUue OpraHM3-
Mma. [Ipu 3TOM, KaK BUJHO U3 PUHLHKIA JECUCTBUS JIEKAPCTB, OHU HU B KOEH MEPE He
BJIMSIIOT HA MEXaHU3MbI YIIPABJIEHUSI MO3IOM OPIraHOB M CUCTEM OPraHU3Ma.

Jlsist OONBIIMHCTBA M3BECTHBIX CeWyac JIEKapCTB KOHIEHTpALMs, KOTopas pas-
pyliaoie JeMcTByeT Ha BO30yauTens 3a001eBaHus, Tak e pa3pylIaroile JeHCTBYEeT
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M Ha CaM OpraHru3M 4CJIOBCKaA. pr,Z[HO CKa3aTb, KAKOC N3 3THUX ABYX 30JI MCHBIIC...

[TosToMy, 5pa MEIUKaAMEHTO3HOTO JICUCHHS] B MEJUIIMHE MPHUIILIA K CBOEMY JIO-
rUYECKOMY 3aBepileHnto. M Hajo oTaaTh JOJKHOE, UTO OYEHb MHOTHE 3a00JI€BaHMs,
MX BO30YyIMUTENIM HABCETJa OCTaBWJIM OpraHu3Mbl Jojaeil. Bo3Oynurenu OonesHel,
KOTOpBIE HE CMOTJIM MPHUCIOCOOUTHCS K HEOJArompHUsSTHBIM ISl HUX YCIIOBHSIM TIO-
rubIiv, HO, K COXAJICHUIO, BMECTO HUX MPUIILIA HOBBIE, Takue, kak Bupyc CIIMda...

OcTanibHble, KOTOPBIE CMOIJIM NMPUCHOCOOUTHCS, MPOJOJIKAIOT AKTUBHO Pa3BU-
BaTbCS B OpPraHM3Max JIOAEH, 4acTO BbI3bIBas HeoOpaTumble u3MeHeHus. IIpocto,
HaBEPHOE, HE CTOUT U Jlajbllle IOMOTaTh 3TUM OOJIE3HSAM «IOKOPATHY» BCE OOJIBIIE U
OoJbllIe OpraHU3MBbI JII0/IEN, OTPABIIAA UX U paspyllas elé U ¢ IOMOILBIO JEKapCTB...
MenuuuHe He0OX0AMMO HANTH WM NEPEHATh APYTHE METO/Ibl OOPBOBI C OOJIE3HIMM,
Takue, KOTOpbIE AEHCTBUTEIBHO B COCTOSSHUU [IOMOYb YEJIOBEKY.

OI[I/IH Hu3 9THUX MCTOJOB — BO3I[CﬁCTBI’IC Ha 4eJI0BEeKa OUOIOJISIMHU APyroro 4c-
JIOBCKaA. HpI/I I'PaMOTHOM U IIPABUJIBHOM BO3I[CI>1CTBHH, IIpY 3HAHHUH 3aKOHOB Pa3BH-
THA U (1)YHKI_[I/IOHI/IpOBaHI/IH opraHuima 4YCJI0BCKa, BO3MOXHO HC TOJIBKO HO6€I[I/ITI>
B036YI[I/IT€JUI 3a6OHeBaHI/I}I, HO 1 BOCCTAHOBHUTH HOPMAJIbHYIO pa60Ty opraHa Wjin CH-
CTCMBEI.

Hanee xorenock Obl MOAHATH €IIE OAHY IPOOJIEMY, KOTOpasl CTajla «4yMOW»
KOHIIA JIBa/ILIATOrO BE€KA M FPO3HUT YHECTU B MOTHIIY 3HAUYUTEIbHYIO YaCTh HACEIICHHUS
IJIaHEThl — 3TO TIpobiema MpuoOpeTéHHOro MMMyHHOro aeduuurta. Ilpodsema
CII a.

[Ipruumn Toro, yro CIIM/I cTan Takoi OMaCHOCTBIO JUISl YEIOBEKA HECKOJIBKO:

1) MJIOTHOCTH HACEJICHUS IIJIAHETHl 3HAYUTENHLHO MPEBBICHIA ONTHUMAIbHYIO
IJIOTHOCTH JJISl YEJIOBEKA, KaK BUJIA )KUBOUW IIPUPOIbI, BXOSIIETO B OOIIYIO SKOJIOTH-
4yeckylo cucteMy. M30bITOYHAS TUIOTHOCTH COBOKYITHOTO TICH-TIONIS OTPUIIATEIHHO
BIIUSICT Ha JioJieH, e€ co3natomux. [Ipu sToM, paspyiaeTcs U ociabeBaeT UHIUBUTY-
AJbHOE 3aIUTHOE NICU-TI0JIE KAXKI0r0 YE€JI0BEKa U, KaK COCTaBHasA €€ 4aCTh HA YPOBHE
¢u3MYecKoro Teina, MMMYyHHasi cucTeMa opranu3Mma. M30bITouHas MIOTHOCTH TICH-
nonst AW+ (cm. ['maBy 3) nonaBisieT TUMYC, KOTOPBIA KOHTPOJIUPYET UMMYHHYIO CH-
CTEMY OpTaHHU3Ma.

EcrecTBeHHO, MaKCUMabHOE OTPUIIATEILHOE BIUSIHUE — B MECTax, IJie 00Jb-
1asi KOHIIEHTpaIus J0JIe — B ropojiax, ocooeHHo kpynHbix. [lapannensHo u30bl-
TOYHAs TNIOTHOCTh COBOKYITHOTO TICH-TIOJISI YTHETAIONIE JIECTBYET Ha TOPMOHAIbHBIE
cucteMsbl mojaei. I 0coOeHHO CHIIFHO HA MOJIOBYI0 QYHKUMIO MY:KYMH. YTO TIpH-
BOJIUT K PaHHEM M MACCOBOM MYKCKOW MMIIOTEHIMHU. M, OmsTh-Taku, 3TO OYECHb
CHJIBHO PacpOCTpaHEHO B OOJBIIKUX TOPOJIAX.

2) aKTUBHOE TMOJIaBJICHUE JEUCTBUS MMMYHHOM CHCTEMbl YeJIOBEKa IMOCpe/I-
CTBOM MEJMKaMEHTOB, KOTOPOE€ OCOOEHHO aKTUBHO MPOUCXOJUT U YK€ B MACCOBOM
Macirade, MOCJIEeAHUE CTO JIET. YKe HECKOJBbKO MOKOJICHUM JII0JIeH MOJBEpPraroTCs
TaKOW JIEKapCTBEHHOM arake. M 3To, B KOHEUHOM MTOT€, MPUBEIIO K TOMY, UTO POXK-
JAloIIKecs: celyac JAeTH UMEIOT ¢l1adyi0o HMMYHHYIO CUCTEMY, YK€ 3aKPEIJIEHHYIO B
reHax.

3) oTpuuaTenbHOE BO3JEHCTBHE HA OPraHMW3M B LIEJIOM U HIMMYHHYIO CUCTEMY B
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YAaCTHOCTU TPOU3BOJUT OTPHUIIATENbHOE BIHMSHHE BHEIIHEH Cpenbl YellOBeKa, BbI-
3BaHHOE JICATEIILHOCTBIO CAMOT0 K€ YelloBeKa. B XoJie CBOEro «IoKOpeHus» Mpupo-
Ibl 4EeJIOBEK OTPaBWII AJaMH BOJY, BO3AyX U MOuBy. Bcé, 4TO TONBKO MOXKHO OBLIO
HCIIOPTUTH, YEJIOBEK, B PE3yJIbTaTe CBOCH «pa3syMHOI» NEATENbHOCTH, UCTIOPTUI... B
OpTraHu3M YeJIOBEKa TH S/Ibl CTAJIM TOMNaAaTh C MUMICH, BOJIOH, Bo3ayxoM. Kpome To-
ro, 4eJoBeK caM celdsd (K ToMy e, JOOPOBOJIbHO), pa3pyllial U OTPaBIsUl SAaMH,
HNpUHUMAast HAPKOTUKH, aJIKOTOJIb, HUKOTHH.

B xoMIuiekce Bce 3TU NMPUYMHBI, BMECTE B3SIThIC, IPUBEJIM K TOMY, YTO YPOBEHb
MMMYHHOW aKTMBHOCTH 3HAYUTEJILHO MOHU3WICSA. KpomMe 3Toro, HopMaiabHOE 3allUT-
HOE TICU-TI0JIC OpTaHM3Ma YeJOBeKa OTPHUIATEILHO BO3JICUCTBYET Ha JI100YI0 MHGEK-
IIMI0 U CO37aéT BeCbMa HEOJaronpusATHBIC YCIOBUS JJIsI Pa3BUTHS OOJIBIIMHCTBA JKH-
BBIX OpPraHU3MOB. BO3MOXHOCTB /I aKTUBHOT'O Pa3BUTHA MH(EKIIMH B OpPTaHU3ME
YEJI0OBEKA MOSIBIIACTCS TOTa, KOTJIa YPOBEHB IICU-3aIUThI OpraHu3Ma MOHMKAETCS 10
MPUEMJIEMOTO JIJIsi ATOTO BUJa MH(EKIHH YpoBHA. TOJBKO MOCIE 3TOr0 MH(EKIIHs
HauyWHAET pPa3BUBATHCS B OpraHU3Me, 3aXBaTUB ce0e «IuIaIgapmy»...

O cumnromax CIIN/la ynoMuHAETCS] B MOHACTBIPCKUX JICTOMUCAX €IIE BOCEMb-
COT JeT Hazad. beccopHo, oH ObuT U panbiie. [Ipocto KomuuecTBO ok, 0OJIEB-
ITUX ATOM 00JIe3HBIO, OBLIO 0YeHb HEOOIBIITUM. TOIBKO Y €IMHHUIl YPOBEHb 3aIIUTHO-

ro MCHU-TOJIS MOHMKAJCSA JO TAKOTO YPOBHS, KOT/Ia B OPraHU3M MOT BHEJPUTHCS BU-
pyc CIIN/Ia.

Jla, K TOMY K€, TOMOCEKCYaJIN3M, KOTOPbIA OOBUHSIOT, KaK MPUYUHY paclpo-
ctpanenusa CIIM/la, nmpucyil 4enoBeUYECKOW MPUPOJE C MEPBBIX JTHEW CYIIECTBOBA-
HUSI YeJIOBEKa, KaK BUAA KUBON mpupojbl. OO 3TOM €CTh MHOXKECTBO CBHJICTEIIbCTB,
KakK B JICTOIHCSX, TaK U B JIMTEPATYpPE BCEX IJIEMEH U HAPOJIOB, OT MOSBICHUS YEIO-
B€Ka Ha 3eMJI€ U IO HAIIUX JHEMN...

[IpotieHT roMOCeKCyanucToB TOXe He ObLT Oosblie, yem ceiiuac. [Ipocto panb-
11e JTI0JIel ObUIO 3HAYUTEILHO MEHBIIIE, YEM ceiiuac U J0Jis, MPUXOISIIascs Ha TOMO-
CEKCYaJIUCTOB, B IU(PPOBOM IEpeBOJie, B HAIIE BPEMs CTaja OYeHb BHYIIUTEIBHOM. ..
K npupone n npuunHam BO3HUKHOBEHHS] TOMOCEKCYaln3Ma Mbl BEpHEMCSI HECKOJIBKO
Mmo3xe, a ceituac — o npuunnax 6yma CIIM/[a B koHIIE 1BaAIIaTOTO BEKA...

Kax MbI y’ke paccMoTpenu, OCHOBHOM MPUYMHON Oyma 3TOro 3ab0JeBaHus SIB-
J€TCSl CHU)KEHUE aKTUBHOCTH 3allUTHBIX CBOMCTB OpraHMW3Ma 10 YPOBHs, KOT1a BU-
pyc CIIM]/la moxeT coriiacoBaTthCsi ¢ OPraHW3MOM, M BO3HHUKAIOT OJAronpusiTHBIC
yCI0BUs Ul €ro pa3BuTusd. IIpuMemM HOpMaJIbHBIM YPOBEHb aKTUBHOCTH 3aLIUTHOIO
TMICU-TTIOJII UMMYHHOW CHCTEMBI 32 J€CATh YCIOBHBIX enunuil (cMm. Puc.109).
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Bynem cuutath, 4TO MpU YPOBHE, PABHOM IIECTH YCIOBHBIM €IMHHIIAM, BO3HHU-
KaroT OnaronpusatHeie ycioBus s Bupyca CIIM/la, ero pa3Butust B opraHu3Me ye-
JIOBEKaA.

Onupasch Ha 3TH MPEANOJIOKEHUS, BO3MOKHOCTh BHEJIPEHUSI B OPraHU3M YEJ0-
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Beka Bupyca CIIM/la Bo3HuKaeT Toraa, KOrja ypoBeHb HMMYHHON aKTMBHOCTH 4e-
JIOBEKA CTAHOBUTCS paBHBIM IIECTU eMHUIIaM. Bupyc BHenpsieTcs 1 HauMHAeTCs UH-
KyOaIlMOHHBINA TTEPUO]T PA3BUTHS 3a00JICBaHMUS.

Oco6ennoctu Bupyca CIIMla — B TOM, 4TO OH BHEIPSIETCS B XPOMOCOMBI KJie-
TOK KOCTHOrO Mo3ra. Ilocne Jero 3t KII€TKM, Kak Ha KOHBEWepe, HAYMHAIOT CaMU
CHUHTE3UPOBaTh BCE HOBbIE U HOBbIE MoyieKyJIbl PHK Bupyca, kotopeie B Tex ke ca-
MBIX KJIETKAaX CO3Jal0T cebe 3amuTHble OenkoBbie 000iouku. [locne atoro yepes
KpOBb BUPYC IIOIA/IAET BCE B HOBBIE U HOBBIE YYaCTKH KOCTHOT'O MO3ra, IJIe MPOMC-
XOJIUT TO K€ CaMoe...

[Ipu 3TOM BHpyc paspymaer T-muM@ouuTtsl opranuzMa yenoseka. M yepes He-
KOTOpPOE€ BpeMsI KOHLUEHTpAILMs BUpyca B OPraHU3ME JOCTHIaeT BEJIIMYUHBI, IIPU KO-
TOpPOIl OpraHu3M TepseT Takoe KoJauuecTBO T-TumMQOoIHTOB, YTO YpPOBEHb aKTHBHO-
CTM UIMMYHHOM CHCTEMBI MaJaeT A0 ABYX YCIOBHBIX eauHuI] (cM. Puc.109). ITpu Ta-
KOM YpOBHE aKTMBHOCTM HUMMYHHOW CHUCTEMBI YK€ MHOTHE MH(EKIUHU IOIY4aroT
OJIarONpUSITHBIE YCIOBUS JUIsl CBOETO Pa3BUTHSL.

Opranusm 4enoBeKa MOJIBEPraeTcsl aTake MHOTHUX MH(EKIMN U B TO XK€ BpeMs
Bupyc CIIN/la, mpoaoimkast pa3BUBAaThCS B YEIIOBEKE, IMOCTCIICHHO YHHUYTOXAET BCe
T-nmumdountbl. OpraHu3M CTaHOBUTCS aOCOJIFOTHO HE3AITUIIEHHBIM U OBICTPO TIO-

14
rudaer...

[TocnenHee BpeMs OBLIM 3apETUCTPUPOBAHBI CIIyYaH, KOT/Ia y JIIOJeH YHcao T-
JUM(POIMTOB yMEHbIIAJO0CH, Kak U npu CIIN]le, HO camMoro BUpyca B KpPOBH
3THX JI0Aeld O0OHAPYKHTHb He YAAJO0Ch... DTU CIy4yad MOCTAaBWIM B TYNHUK COBpE-
MEHHYIO MEIMLMHY. [ 1€ k€ HaX0AUTCS HOCUTENb 3TOro 3a001eBanus?!.

JI1st Toro 4ToOBI MOHSITH 3TO SIBICHHE, BCIOMHUM O TOM, YTO B XO/JI€ BOJIIOIIUU
OYE€Hb MHOTHE BHUJIbI ’KUBBIX OPTAaHU3MOB, B TOM YHUCJIE U MPOCTEUIINX, ObLIIU BBITEC-
HEHBI U3 CBOMX IKOJOTMUECKUX HUIIl 00Jiee COBEPIICHHBIMU Opranu3Mamu. Tak u He-
KOTOpbIE BUPYCHI MOTEPSUIA CBOM (PU3UUYECKU TUIOTHBIE (DYHIAMEHTBI — MOJICKYJIbI
PHK c 6enkoBbeiMu o0ooukamu. [IpocTo Bce 3TH MOJIEKYJIBI TTOTJIOTUIIMCH M paclie-
MUJIUCH PYTUMU KUBBIMU opranu3zMaMu. Ho, coxpanuiauce ux a(pupHbIe CTPYKTYPbI
— a¢upnble Tena. [IpucnocabiuBasch K yCIOBUSM KU3HU HA d(PUPHOM TUTaHE TUIA-
HETHI, OHU OKA3JINCh 00JIee TMHAMUYHBIMU, 4eM Ha (U3UYECKOM ILJIaHE.

[Ipu 3TOM 3dUpHBIE Tela BbIMEPIIUX BHUPYCOB YIUIOTHUJIUCH HACTOJIBKO, YTO
CMOTJIA BHEJIPSATHCS B CTPYKTYPhI T-TUMQPOIIMTOB Ha UX 2PUPHOM YpOBHE, pa3pylias
UX, YTO B CBOIO OYepe/ib, NIPUBOAUT K TrubOenu 3tux T-mumdornmToB. BoT u kapTuHKa,
KOTOpasi Tak yIUBHIA MEAUKOB... HUKakoro Bupyca B KpOBU HET, @ OPraHU3M 4ello-

14 Korna mucanach 3Ta KHUra, s ObLI yoexnén B Tom, uro Bupyc CIIM/la peaneH, s gaxxe mpearoio-
KUTh TOTJa HE MOT, 4TO JIIOH, OCOOCHHO Bpadd, MOTYT JITaTh BCEMY MHpY, IIyras BCEX CMEpPTENbHO OIac-
HBIM I yenoBedecTBa BUpycoM. OKa3bIBae€TCs HUKTO U HUKOTAA 3a Bc€ BpeMs uctepuu no nosoxy CIINa
HE TOJYYHI KyJbTypy 3Toro Bupyca. Best ucrepus co CIIMom ¢ camoro Hauvana Oblia HUYEM HUHBIM, Kak
CHEIMAIbHO CO3/JAHHOW YTKOW, IEeThI0 KOTOPO OBLTO TOMYYeHHE OYePETHBIX CBEpXNpUObUIeH. Jlroaum ymu-
patot He ot CIIM/a, a oT ucTomenuss UMMYHHOH cucTembl! 1 BbI3BaHO 3TO UCTOILEHHE UMMYHHOM CUCTEMBI
He BupycoM CIIN/la, a npyrumMu nmpuyuHaM#: OTPOMHBIMH JI03aMH aHTHOWOTHKOB, HAPKOTHUKAMU H JIEKap-
CTBaMHU, KOTOPbIE€ U MPUBOAAT K MPAKTUYECKU MOJHOMY Pa3pyLICHUI0O UMMYHHOU cHCTEMBbI 4enoBeka. [lo-
npoOHee 00 3TOM HanrcaHo B IJ1.21, 1-ro ToMa KHUTH «3epKajio MOei JTyIm.
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Beka TepsieT cBou T-muM@ouunTel, Kak 1 mpu Hanuuuu B kposH Bupyca CITNa.

Jlnis peanu3aui TakoOTo Ipoliecca HEOOXOIMMO JIHIIb BOSHUKHOBEHHE OJaro-
MPUATHBIX YCJIOBHUH JUIsl BHeJAPEeHHMs BbIMepIIero BUpyca B 3QHPHOE TeJ0 4Yesio-
BeKa. A 3TO BO3MOXKHO TOrJa, KOTJla 0¢JadjeHa 3aluTHAs 000/10YKa He TOJbKO
(pu3nyecKkoro Tesia, HO M 3aMMTHOE IHEPreTHYECKOeE MO0JIe CYIHOCTH...

[Ipupona sxonornueckux 3aboieBaHUN — OUY€Hb IpocTa. B pesynbrare oTpas-
JICHUSI HKOJIOTUYECKOM Cpelibl BCIEICTBHUE JIEATEILHOCTH YeJIOBEKa, B BOJIE, 3eMJIe U
BO3/IyX€ CKOMMJINCH OOJIBIIINE JI03bI SJI0B, KOTOPBIE C BOJOW, MUILEH U MPU JbIXaHUU
MOMAaIal0T B OPTraHU3M YeJIOBEKa, BHI3BIBAS €r0 OTPABJICHHE CO BCEMU BBITEKAIOIIUMHU
OTCIO/Ia MOCTIEACTBUSMHU.

C mpupomoit kapMU4eCcKHX 3a00JIeBaHUN MBI CTOJKHEMCS Oojiee MOJIPOOHO B
CJIEYIOIIEH TIIaBE.

Mnaesa 9. BansaHue CywHOCTU Ha OpraHM3M MU NCUXUKY Yye-
NoBeka

CymHocTh yenoBeka... OHa BXOJUT B OIUIOJJOTBOPEHHYIO SIMIEKIIETKY IIPHU 3a4a-
THUU U TIOKUAAEeT HapaOoTaHHOE (U3MUECKOE TEeJI0 B MOMEHT €ro CMEPTH... B TeueHue
BCEIl KU3HU YEJIOBEKa CYHIHOCTb MPOXOJUT Pa3HbIE ATaIlbl CBOCH BOJIIOIUU U pa3-
BUBAsICh, OHA BIIUSET HAa (PU3NYECKOE TEJI0, B KOTOPOM HAXOUTCSI.

CymHocTh yenoBeka UMeeT (pyH/IaMeHT, 00pa30BaHHBIA TpeMsi Teaamu: I¢up-
HBIM, ACTPAJIbHBIM U MEHTAJIbHBIM. Y JIO00OT0 YeJOBEKa KaXKJ0€ U3 Ha3BaHHBIX
TeJ CYIIHOCTH MOXXET OBbITh 00Jiee WM MEHEe Pa3BUTO WJIM HAaXOJUTHCS B 3a4aToy-
HOM coctosinuu. Ho, cyliecTByeT oiHa 3aKOHOMEPHOCTb:

1) moTHOILIEHHOE acTpajJbHOE TEIO MOXKET Pa3BUBATHCS TOJBKO MOCIE 3aBepliie-
HUSI pa3BUTUS d(PUPHOTO Tejla A0 OMpeAeTEHHOTO YpPOBHs, KOTJla MCYe3aeT Kaye-
CTBEHHBIHN Oapbep MeX 1y GU3MYECKUM U aCTPAJIbHBIM TUTAHAMH TUIAHETHI;

2) TIOJIHOIIEHHOE MEHTAJILHOE TEJI0, COOTBETCTBCHHO, MOKET Pa3BUBATHCS TOJb-
KO II0CJIE 3aBEPIICHUS PAa3BUTHs aCTPAJIbHOTO TEJIA 10 YPOBHs, KOT1a UCYE3aeT Kaye-
CTBEHHBIN O0apbep MexXay GU3MUYECKUM U MEPBbIM MEHTAJIbHBIM IUIAHAMU TUIAHETHI.

Korna BO3HMKAIOT yCIIOBUS JJI Pa3BUTHS OYEPEIHOrO Tejia CYIIHOCTH, MPEe/IbI-
Aylye Tejla MpOAOJDKAlOT CBOE pa3BUTHE AaJbllle. DTO PAa3BUTHE MOXKET OBITh Kak
aKTUBHBIM, TaK U OYE€Hb MEJICHHBIM. [103TOMY Kaxk[0€ 13 Tesl MOXKET 3aHUMATh J10-
MUHHPYIOIIIEE MOJIOKEHUE B CTPYKTYPE CYIUTHOCTH.

JpyruMu ClIOBaMH, KaKJ0€ U3 TeJl MOXKET ObITh HEMPONMOPUHOHAJIBLHO Pa3BHU-
TBIM CPEIH APYIHX TEJ CYHIHOCTH. OTO OIPEIEICHO YXKE CAMOU IIOCIEN0BATEIBHO-
CTBIO Pa3BUTHUS CYLIHOCTH IIOCIIE pOXKACHUS. Kpome TOro, 4enoBek MpoJoJnKaeT pas-
BUBATbCA B TEYCHUE BCEM CBOEH XMU3HU. [[pyroe nemno, Kakum sIBISETCS 3HAK DTOrO
Pa3BUTHS — IUTFOCOM WJIM MHUHYCOM?..

[ToaTOMYy, B OOJIBIIMHCTBE CIy4YaeB, MPOUCXOIUT MOCTOSHHOE U3MEHEHUE COOT-
HOIIICHUSI YPOBHEW PAa3BUTHA KaXKIOW CYITHOCTH. Takwe W3MEHEHHS O0e3yCIOBHO
JOJKHBI ITPOSIBIISITECSL M B CAMOM YEJIOBEKE, B €r0 MOBEeACHUH, nicuxuke. [Icuxonorus
BBIJICJISIET YETHIPE OCHOBHBIX THUIA ICUXUKH YEJIOBEKA:

1) caHrBMHUCTHYECKUH TUIT (CAHTBUHMK),
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2) ¢pnermaTudeckuii T ((pJIerMaTHK),
3) MeTaHXOJUYECKUI THIT (MEJIAHXOJIHK),
4) XOJACPUCTUUECCKHI TUIT (XOJEPHK).

B Takoil mociienoBaTeNbHOCTH OHU PACIONIOKEHBI HeclydaiiHo. KakoBbl ke
MIPUYHHBI ATOU MOCenoBaTeapHOCTH? JaBaiiTe mompoOyem pa3oOpaThes...

Kaxxnoe Teno ¢yHmaMeHTa CyIHOCTH B mpoliecce e€ pa3BUTHS MOXKET 3aHUMATh
JOMUHUpYIOIEE MOJI0XKEeHHE B 3TOM ¢yHIaMmeHnTe. Ho MeHTanbHOE Teno, Hampumep,
HAYMHAET Pa3BUBATHCS MOCIEIHUM U3 Tell PyHaMEHTa U TT0O3TOMY HAUMHAET BIUATH
Ha KAYECTBEHHYIO CTPYKTYpPY CYIIHOCTH 3HAYUTENIBHO MO3XKE, YyeM napyrue Tena. K
TOMY K€, OOJIBIIMHCTBO JIIOJIEH TaK M HE YCIEBAIOT Pa3BUTh CBOE MEHTAJIbLHOE TEJIO
710 TOTO YPOBHS, KOTJ]a OHO MOXET CTaTh JOMUHHUPYIOMINM B ()yHIAMEHTE CYIIIHOCTH.

DdupHOE TEI0 KAXKIOro YeIOBEKa 3aBeplliaeT CBOE pa3BUTHUE K 6-8 rogam ero
KU3HU. [Ipr 3TOM OTKpBIBAE€TCS KaueCTBEHHBIM Oaphep MexAy (PU3HMUYECKUM U acT-
palbHBIM IJIAHAMH, U HAYMHAETCS PAa3BUTHE acCTPaJbHOTO Tesia. MOKET BOBHUKHYTh
Borpoc: «Ho, peOEHOK yke C caMOro CBOEro poXACHUS UMEET CBOM XapakTep U TOT
WY MHOM Tul ncuxuku?» M 31o adbcomoTHo BepHO. Hukakoro mpoTuBOpedns B 3T0M
HET.

B MOMeEHT 3a4aTusl IPUXOIUT CYIIHOCTh, KOTOpas y»K€ UMEET CBOIO KaYeCTBEH-
HYI0 CTPYKTYpy (yHmameHTta. M 310 mposiBisieTcss B MOBEACHUM PEOEHKA C MEPBBIX
e Hed ero ku3HHW. KauecTBeHHas cTpykTypa (yHAaMeHTa BOLIEALIECH CYIIHOCTH
€CTh BCETO JIMIb ONpeaeJéHHasi TOUKa €€ pa3BUTUS B JAHHOM (DU3NYECKOM TeEJe.
[loToMy, YTO TOJIBKO MPU HATWYUHU (PUINYECKOTO Tejla CYIIHOCTh B COCTOSTHUM aAK-
TUBHO Pa3BUBATHCH.

A Temnepb, pacCMOTPUM JIBa TUNA (yHIAMEHTA CYIIHOCTH, KOT/Aa:

a) JTOMHUHUPYIOIIEE MOJIOKEHHUE B (DYHIaMEHTE CYIIHOCTU 3aHUMaeT 3(UpHoOe
TeJIO.

0) moMuHHUpYIOIIee TOJIOKEHUE B (YHIAMEHTE CYIIHOCTH 3aHUMAET acTPaJib-
HOe TeJIo.

BCHOMHI/ITC, B 4EM IMPOABIIACTCA Y YCJIOBCKA KAXKAOC M3 3THUX TCJI, HA YTO OHHU
BJIMAIOT.

D¢upHoe Tes10 YeIIOBEKa MPOSBIIACTCS B €ro (PU3NUECKON CHUJIe M aKTUBHOCTH, B
TOM YMCJIE U CEeKCyallbHOW. IMEHHO Mo3TOMYy MOJIOAEXKB B Bo3pacte A0 16-20 ner
MMEET MOBBINIEHHYI0 CEKCYAJIbHYH) aKTHBHOCTDH, TaK HA3bIBAEMYIO, THIIEPCEKCY-
aJIbHOCTB. B 3TOM Bo3pacTe K ToMy ke, eilé He 3aKOHYEHO (POPMUPOBAHUE aCTPaIIb-
HOTO Tejia U B OOJIbIIIEH CTETIEHH pa3BUTa HIKHEACTPaAIbHAS CTPYKTYpa acTpaIbHOTO
TeJa, 9TO MPOSBISICTCS B 1IEJIOM KOMIUIEKCE OTPUIIATEILHBIX SMOIIUH — arpecCUBHO-
CTH, )KECTOKOCTH U T.]I.

AcTpaJibHOE TeJIO MPOSIBIIAETCS B AMOLIMOHAIIBHOM COCTOSIHUM 4enoBeka. [Ipu-
4&M, €CIIM Pa3BUTO acTpaIbHOE TEO W3 ofHOUM (popmbl matepun G (HMKHEACTpalb-
HOE TEJ0), TO ATO BBIPAXKAETCS B IEJIOM KOMIUIEKCE HETaTUBHBIX IMOOYXICHUN U
CTPEMJIEHUI, KOTOPbIE JTOMUHUPYIOT Y TAKOTO YEJIOBEKA U YaCTO SABJISIIOTCS MPUYU-
HOI1 ero 0e3ayxoBHOCTH. PazBuTOE MOTHOE acTpaabHOE TENO U3 ABYX (OpM MaTepuu
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G u F nposiBnsieTcss B MOJIOKUTEIBHBIX CTPEMIICHUSX W TIOOYXACHHUSIX M SBISICTCS
(GbyHIaAMEHTOM JIJIs1 Pa3BUTHS TyXOBHOCTH YEJIOBEKA.

Takum o6pa3oM, eciu B pyHIAMEHTE CYIIHOCTH JOMUHHUPYET I(PHUPHOE TesI0
(Ip¥ TOJIHOLIEHHOM acTpajbHOM TEJIE) y YEJIOBEKa MPOSBISETCS CAHTBHHUCTHYE-
CKMi TN TeMIiepaMeHTa [canrBuHUK] (cM. Puc.110).

Puc. 110

VY Takoro 4dejaoBeKa BOJISI JAOMHUHUPYCT HAJA SMOIUAMU IIPU ITO3UTUBHOCTH I10-
CIICOHHUX. Takoii ueT0OBEK MOKET yYHapaBJjsiTb CBOUMHU SMOLIUSMMU.

Ecnu y yenoseka, mpu JOMUHUPOBAHUU B PyHJIaMEeHTE 3(PUPHOTO Tea, pa3BUTO
TOJIbKO HM)KHEACTPaJbHOE TEJI0, TO y HEro NposBIseTcs (aerMaTH4ecKuid THI
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TemnepaMeHnTa [(paermatuk] (cm. Puc.111).

Puc. 111

djaerMaTHK MMEET JIOCTATOYHO BOJIM M CHJIBI, YTOOBI BBHITIOJHATH JJIMTEIBHOC
BpeMs Ty WJIH UHYIO paboTy, HO HE UMEET MOJIOKUTEIBHBIX YMOITMOHAIBHBIX CTUMY-
JIOB JJIsl TOTO, YTOOBI OBITH CAMOMY T€HEPATOPOM UJICH.

Cpenu ¢diermMaTUKOB He MOKeT ObITh JuaepoB. OHU Bcerja rOTOBBI HATH 3a
JIPYTUMU, TIPUYEM TIPOSBIISIOT TIPU ATOM YIIOPCTBO M (DaHATU3M B JIOCTHUKEHUU TIO-
CTaBJICHHOM II€JIM, OYCHBb PEIKO MEHSIOT CBOM YOCKICHHS H... KOHCEPBATUBHBI MPHU
OII€HKE JIFOOBIX HOBBIX MJICH M HOBIIIECTB.

Koraga B ¢dynaamenTe CylmHOCTH JOMHUHUPYET acTpajbHOE TeJ0 W3 OIHOM
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dhopmbl MmaTepun G (HH:KHeacTpajbHoe Teo), (cM. Puc.112), y yenoBeka mposiB-
JISI€TCSI MEJIAHXOJIMYECKHI THII TeMIlepaMeHTa [MeIaHXOJIHK .

Puc. 112

Takoi 4esoBEK 3MOLMOHAIBHO HEYCTOMYMB, IACCUBEH B JIeUCTBHUAX. [locTa-
TOYHO HE3HAUYMUTEIbHBIX IPOOJIEM Ul TOTO, YTOOBI OH MOIPY3UIICS B JJINTENBHOE Jie-
IIPECCUBHOE COCTOSIHUE, & CBSI3aHO OTO C TEM, YTO 110 CBOEH DHEPreTUYECKOU CTPYK-
Type OTPULATENIbHBIE SMOLUU FAPMOHUYHBI C HJKHEACTPAIIBHBIM TEJIOM. DTO IIPUBO-
IUT K AKTUBHOMY BKJIIOYEHHUIO B OTPHULATEIBHBIC IIOTOKUA JHEPTUH, YEJIOBEK IIPU
JTOM JIOJITO€ BPEMS HE MOXKET «BBIKJIIFOUATHCS U3 ITOIO COCTOSHUS U BEPHYTHCS K
HOPMAaJIbHOMY.
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W, nakoHelu, nmpu NOMUHUPOBAHUM B (YHAAMEHTE CYUIHOCTH MOJHOIO ACT-
pajibHOro Tesia u3 AByx ¢opm martepuii G u F (BepxneacTpaibHoe Ten0), y 4elo-
BEKa MPOSBIISICTCS X0JePUUYeCKHil THII TeMniepaMeHTa [xonepuk] (cMm. Puc.113).

Puc. 113

[Tpu 5TOM yenoBeK co3AaéT BOKPYT ceOsl MacCy MOJOKUTENIbHBIX AMOIIM, Jer-
KO MEPEXOAUT OT OJHOTO SMOILUOHAIIBHOTO COCTOSIHUS K IPYrOMY.

CrpykTypa €ro acTpajibHOIO Tejla HETApMOHHMYHA C OTPULIATEIIbHBIMU SMOIUS-
MH, TO3TOMY B OTPHIATEIbHOM 3MOIUOHAJIBHOM COCTOSHMH XOJIEPHK J0JII0
HAXOJUTHCS HE MOKET, OH OYCHb OBICTPO BO3BpAIIACTCS K MOJOKUTEIHLHOMY 3MO-
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IUOHAJIBHOMY CcOCTOsIHUIO. U emié: xosiepuk ObICTPO 3aropaercsi Kakon-HuOy b uje-
€l, HO Yy HEero HeIOCTaTOYHO CUJIbl BOJIM M YIOPCTBA JUJISl peain3aiuu 3Tux uaei. Ec-
JIM TO, YTO OH JIETIAET, HE TOJIydaeTcsi ObICTPO, XOJEPHUK TYT K€ 3TO OpOcCaeT U 3aro-
paeTcst HOBOM UIEEH. ..

Jlyist GorbIielt SICHOCTH TIOHMMAaHHS BCETO TOTO, HEOOXOIUMO OCMBICIUTDH 3a-
KOHOMEPHOCTH Pa3BUTHS ACTPAJBHOIO TeJa 4dejoBeka. [locie 3aBepuieHus pas-
BUTHSI acCTPAJIBHOTO Tella U3 oHOM GopMbl MaTepun G, Mcde3aeT BHYTPEHHHUM TO/I-
Oapbep acTpajabHOrO IJIaHa, U BO3HUKAIOT HEOOXOIUMBIEC YCIOBUS AJIs JAJIbHEUIIEro
pPa3BUTHS acTpaJIbHOTO Teja yenoBeka. Jlanee, mpoiomKaeTcs: BOJIIOIMOHHAS Hapa-
00TKa acTpaJIbHOTO Tella U3 BTOpOM Marepuu F u mocreneHHoe popMupoBaHue mosi-
HOTO acTpajbHOrO Teja (acTpaIbHOIO Tela U3 ABYX (hopMm martepuid, CO CTPYKTYpOil,
rapMOHUYHOM C aCTPaJIbHBIM ILJIAHOM).

[Tocne nHapaboTku acTpanbHOTO Teia u3 ogHou (Gopmer Matepuu G u 10 3aBep-
IIICHHSI €T0 SBOJIIOIUHM U3 BTOPO# (hopMBI MaTepuu F, CylecTByeT MHOKeCTBO TPO-
MEKYTOUYHBIX COCTOSIHMH Pa3BUTHA acTpajbHOro teja. [lpu »ToM, eciim B act-
paJIbHOM Telle JOMUHHUpYET oaHa Gopma Marepuu G, TOBOPUTCS O HHKHEACTPAJIb-
HOM TeJjie. A eciu JOMUHUPYET BTopas ¢popma Matepuu F, roBOPUTCS 0 BepXHeacT-
pajabHOM Teje. TakuMm 00pa3oM, KaueCTBEHHAsI CTPYKTypa acTpajbHOTO Teia Yelio-
BEKa OIpeiessieT MHOXKECTBO IPaHEH SMOIIMOHAILHOTO COCTOSIHHUS.

Crnenyer OTMETUTh, YTO MOYTA HEBO3MOKHO HAWTH Y JIIOJAEH «YHMCTHID> THUII
TeMIepaMeHTa. B TeueHue Bceil CBOEH )KU3HU KAKIBIM YETIOBEK MPOJOJDKAET U3MeE-
HSTCS, IPU 3TOM U3MEHSIETCA U KaY€CTBEHHAsl CTPYKTypa e€ro cymuoctu. Kpome 3to-
ro, Kak (pU3NYECKoe TEJO0 MEPUOIUUECKU HYKIACTCS B OTIBIXE JJI1 BOCCTAHOBJICHUS
aKTUBHOCTH, TaK W Kaxjaoe u3 Ted (yHIaMEHTa CYIIHOCTU TOXE MEePUOIUYECKHU
IOJDKHO OTABIXaTh.

W ecnu nOAHBINA UMK aKTUBHOCTH (PU3NYECKOTO TeJla YeJIOBEKa B OOJIBIIMHCTBE
CJIy4aeB COCTaBJISET ABAALATH YeThIpe 4aca B CYTKHU (CyTOUYHBIM LMK CMEHBI aK-
TUBHOCTU M OT/AbIXa, BO BPEMsI KOTOPOTo (PU3MYECKOE TEJIO0 BOCCTAHABIMBAET CBOM
MOTEHIMAN), TO TAKXKE M KaXJ0€e M3 Tea (yHAaMEeHTa CYIIHOCTH MUMEET CBOM LUKII
AKTUBHOCTH, IPUYEM Pa3HbIA y KaKa0ro u3 Teil. Ceityac Mbl OJONIIN K IOHUMAaHUIO
MpUPOIbl OHOPUTMOB YeJIOBEKA.

[TomHBIM OUKI AKTUBHOCTM 3(PUPHOIO Teaa YEIOBEKA MUMEET JIMTEIbHOCTH
ABAAIATH TPH IHS, OH BJIMSIET Ha (PU3UYECKYI0 aKTHBHOCTH YEJIOBEKA U TOITOMY
€ro Ha3bIBAIOT — (pu3mYecKuM ouopuT™MoMm (cMm. Puc.114).
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Puc. 114

BIORHYTHM

PHYSICAL

[TomHBIA UK aKTUBHOCTH AaCTPAJBHOIO TeJIa YEJIOBEKA IMPOAOJDKUTEIBHO-
CThIO B IBAIATH BOCEMb /IHE# BIIMSET HA SMOIMOHAIIBHYIO aKTUBHOCTh U MOATOMY
Ha3bIBAECTCSI IMOLMOHAIBbHBIM OMopuT™MOM (cM. Puc.115).
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Puc. 115

BIORHYTHM

EMOTIONAL

W, HakoHell, NOJHBIA LIMKJI aKTUBHOCTH MEHTAJIBLHOI0 TeJa 4YeJIOBEKa MMEET
MPOJOJKUTEIIBHOCTh B TPUALATH TPH JHA U BIIMSIET HA MHTEJUICKTYaJbHYIO aKTHB-

HOCTh YEJIOBEKAa W IOATOMY HA3bIBAETCS MHTEIEKTYAJbHbIM OHOPUTMOM (CM.
Puc.116).
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Puc. 116

BIORHYTHM

INTELLECTUAL

MOXHO 3aMETUTh, YTO MPOCIEKUBACTCS B3aUMOCBSI3b MEXAY CI0KHOCTBIO Op-
raHu3aluy KaxJI0ro Tena pyHaaMeHTa CyIHOCTH U MPOI0JKUTEIBHOCTHIO TTOJTHOTO
IUKJIa aKTUBHOCTH KaxJ0ro u3 HuX. Yem Oosiee cliokHasg CTPYKTypa Teja, TeM Ipo-
TOJDKUTENIbHEE TIOJHBIA IUKII €r0 aKTMBHOCTH, YTO W MOHATHO. [lamee kaxkmoe u3
OCTaJIbHBIX MEHTAJIBHBIX TEJ, B CIy4yae HAJUUUS UX Y YEITOBEKa, TAK)KE UMEIOT CBOU
MTOJIHBIE IIUKJIBI AKTHBHOCTH, CO BCE OOJIBIIICH M OOJIBIIEN JIIUTEIHHOCTHIO.
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BTopoe MeHTa/IbHOE TEJIO0 MMEET IUKJI aKTUBHOCTH MPOJOJDKUTEIHHOCTHIO B
COPOK /IeBSITh /IHEH, TPeThe MEHTAJIbHOE TeJI0 — CeMb/AecsT YeThbIpe JTHS U YeT-
BépTOE — CTO JAecATh JAHel. Takum o0pa3oM, OMOPUTMBI KaXKIOTO YeJIOBEKa BIIHS-
IOT ¥ Ha €ro THUIl TeMIlepaMeHTa. Takke Ha THI ICUXUKH YeJIOBEKa OKa3bIBAET BIIMS-
HUE ¥ IEPUOUIHOCTh aKTUBHOCTH TEJI, COCTABIISIFONTUX (PYHIAMEHT CYITHOCTH.

A Tenepp X0Tenoch Obl BEPHYTHCS K SBJICHUSAM, IPOUCXOIAIIMM BO BpeMs CHA
yenoBeka. BcmoMHuM, 4TO BOKPYT (PU3UYECKOTO Teja YeJIOBeKa CO3/AaETCs 3allMTHOE
IICU-TIONIE, OOECIEUNBAIOIEE MAKCUMAJIBHO OJIATONPUSTHBIE YCIOBUS NIl pa3BUTUS
KaK OpraHu3Ma, Tak M CYIIHOCTH. 3alllUTHAsl SHEpreTHdeckas 000JI0uKa 3alluiiaeT
HE TOJIBKO OT BJIMSHMS IICU-TIOJIEH JPYIUX JKUBBIX OPraHU3MOB, HO M OT BCEX OCTaJlb-
HBIX II0JIEH BHEIIHEH CPelbl, B TOM YMCJIE U OT BO3JEHUCTBHS C APYIUX IJIAHOB IUIA-
HETHI.

Cuna BO3AEUCTBUSA C APYTUX IJIAHOB, B OOJbIIEH CTEMEHU C IPUPHOTO U HUXK-
HeacTpaJIbHOTO, OMpeAeNseTcs TaKKe U TOJNLIMHON KadyecTBEHHOTo Oapbepa MEXIy
buznueckuM 1 YPUPHBIM TUTAHAMH TUIAHETHL. TOJIIMHA 3TOT0 0apbepa UMEEeT CyTOU-
HBI IMKJI: MakCUMallbHa B JIHEBHOE BpeMsl CYTOK M MHHHMAalbHA B HOYHOE (CM.

Puc.117).
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Puc. 117

4

DTO CBSA3aHO C TEM, YTO B JHEBHOE BPEMs CYTOK IMOTOKU SHEPTUU — MaTEPHd
— unaymue ot CoiHIa, HACKHIIIAIOT BCE YPOBHU 3€MIIH, @ B HOUHOE BPEMs OTH TUIaHBI
TEepAIOT U30BITOK (PopM MaTepuil, X 00pa3yroUX (BCIOMHHUTE COOOIIAOIIUECS CO-
CyIbl), UTO, B CBOIO OYE€pEeb, MPUBOAUT K YMEHBIIECHUIO TOJIIUHBI Ka4eCTBEHHBIX
0appepoB MEXKIy BCEMH IUTaHAMU TUTaHeThl. [10ATOMYy, MUHUMAaITbHAS TOJIIMHA Kade-
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CTBEHHOT'0 Oapbepa Mexay (pU3N4ecKUM U 3QUPHBIM IUIAHAMU HAOJIIOIAaeTCsl MEKITY
JBEHAJATBI0 YacaMM HOYM M YETBIPbMs 4YacaMu yTpa. JTO BpeMs MaKCHUMaJlIbHO
OJaronpusITHO AJIs ACUCTBHS aCTPAIbHBIX KUBOTHBIX.

W HeciywallHO BO BCEX CKa3Kax, JIETEHJAX, MPEJAHUAX B OTO BPEMS JEHUCTBYET
HeYHCcTasi CuJia B BUJE YepTe, BaMIIUPOB, BEIbM, 000OPOTHEH 1 T.A. U T.I. Kak Obr
HU Ka3aJIOCh 3TO CTPaHHBIM Ha IEPBBIA B3IV, HO B 3THUX CTAPbIX CKAa3Kax ropaszo
0oJbIlIe TIPaBbI, YEM B HaIllEH COBpEMEHHOU Hayke... Kpome cyToYHBIX KojeOaHMii
IUIOTHOCTU Ka4e€CTBEHHOTO Oapbepa MeXAy (U3HYEeCKUM U 3()UPHBIM IUIAHAMHU, HA
€ro TONIIUHY BiuseT U JIyHa.

Co Bcex ypoBHEH Halel miuaHeTsl Ux oOpa3zyromue (popMbl MaTepUH MepeTe-
kaoT Ha JIyny, Hacbimas eé miuanbl. Tak ke, kak 1 CoJHIE HACHIIAET STUMHU
dbopMaMu MaTepun Bce YPOBHH 3eMJIH. MaKCUMAaJIbHO 3TO MEpeTeKaHue MPOUCXOAUT
B JIHU NOJIHOJYHMI, 4TO MPUBOAUT K YMEHBIIECHUIO TOJIIMHBI KAYECTBEHHOTO Oaph-
epa Mexay QuzndeckuM U 3pupHbIM Mm1aHaMu. [Ipu 3ToM ycunuBaeTcs OTpULaTENb-
HOE BJIMSIHHE Ha YeJIOBEKa ¢ 3(PMPHOro M HIXKHEACTPAJIbHOIO IUIAHOB IIaHeThl. [lpu
HEUTpaIM3alyy 3TOr0 OTPULATENIBHOTO BIMSHMS, TOJIIMHA 3aIIATHOTO ICH-TIOJS

YMCHBIIIACTCS M CTAHOBUTCS MHHUMAJbHOM B JHHM NoJHONyHUH (cMm. Puc.118,
Puc.119 u Puc.120).
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Puc. 118

D70, OMATH K€, OJIArOMPUATHBIE YCIOBUS JIJISl AKTUBHBIX JEHCTBUN acTpalbHBIX
JKUBOTHBIX, KOTOPBIC, HAls claOble MECTa B 3allUTE Tea, JAeNalT e€ mpoOoi u ye-
pe3 3TOT MPoOOI OTKAYMBAIOT MOTEHIUAT TeJIa — KU3HEHHYI0 CHITY YeJIOBeKa.
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Puc. 119

Bcenomuum, ¢usnyeckoe Teno, pacIiemisisi BEIECTBO, BHICBOOOXKIAET (HOPMBI
Marepuu, 00pas3ylollue 3TO BEHIECTBO, MEPETEKAHUE KOTOPBIX MEXKIY YpPOBHAMHU
o0ecreynBaeT BOZMOXXHOCTh Pa3BUTHUS U 1IEJIOCTHOCTh T€J CYIIHOCTH 4esoBeka. Ye-
pe3 mpo0oii B 3aluTe 1Mo KaHaty 3TH (OPMBbI MATEPUU HAYUMHAIOT NIEPETEKaTh OT ye-
JIOBEKA K aCTPAJIbHBIM KUBOTHBIM, YTO U MO3BOJISIET UM COXPAHUTHCS, IPeA0TBpalias
pacnaj Ten ux cymnocrel. [Ipu 3Tom B MecTe nmpodos HapyliaeTrcs CTPYKTypa Kiie-
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TOK CI)I/ISI/I‘-ICCKOI‘O TCJIa 1 TCJI CYIITHOCTH YCIIOBCKA-A0HOPA.

Puc. 120

JI7ist Toro 4yToOBI MOJTYYUTh BO3MOXKHOCTh OTKA4aTh 4acTh MOTEHIMANA, TeHEepHU-
pyeMoro (pu3HUECKUM TEJIOM YEJIOBEKa, acTPaJIbHbIE >KMBOTHBIE JOJIKHBI COIJIACO-
BaTbCSl C €r0 Ka4eCTBEHHBIMHM CTPYKTypaMH. A Tak KakK, YPOBEHb 3BOJIIOLMOHHOIO
Pa3BUTHS aCTPAJIBHBIX JKUBOTHBIX 3HAUYMTEIBHO HUXKE YPOBHS Pa3BUTHS 4YEJIOBEKA,
MPOUCXOIUT MPOCTO TpaHCHOpMalLUs CTPYKTYpP Ue€lIOBEKa /10 YPOBHS CTPYKTYp acT-
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pasbHBIX JKUBOTHBIX (cM. Puc.121, Puc.122).

Puc. 121
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DTO U NPUBOJUT K Pa3pyLICHUIO KAYECTBEHHBIX CTPYKTYpP KIJIETOK YeJIOBEKa B
npejenax 3TUX 30H BHEAPEHUs 10 3PUpHOro ypoBHs. Takue KiIeTKH GyHKIHOHAIBHO
BBITIAJIAIOT M3 €JIMHOW CHUCTEMBI PETYJIMPOBAHMS U HAYMHAIOT Pa3BUBATHCS HE TIO
porpaMme opraHu3mMa 4eiaoBeKa.
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NV NN AN

Bo3nukarmoT pakoBbie KIETKH, OypHOE pa3BUTHE KOTOPBIX MPHUBOJUT K OYCHB
OBICTpOMY pa3pyiieHut0 Bcero opranusma (cMm. Puc.123). HecnyuaiiHo pakoBble
KJIETKHU TOKIE€CTBEHHbI 3UTOTHBIM KJIETKAM.
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Puc. 123

PakoBas omyxoub, KI€TKH KOTOPOW OECKOHTPOJIBHO U OYE€Hb OBICTPO AEINATCH,
3a0upast GOJBIIYIO0 YacTh SHEPTUM OpraHU3Ma, MPUBOAUT K TOMY, YTO BCE OPTaHbl U
CUCTEMbI OpraHu3Ma 4eJIOBEeKa, He TMOJy4asi Hy>KHOTO KOJIMYEeCTBa SHEPTUH, HE00X0-
JUMOTO NIl HOPMaJbHOU JKHU3HENEATEIbHOCTH, MEPErpyk aroTcs U ObICTPO paspy-
IIAOTCS.

[IpuurHa paka — pa3pylieHHe HOPMAJIbHBIX CTPYKTYP KJETOK OPraHu3Ma
HA ypoBHe cymHOCTH. [T03TOMY, CKOJIBKO OBl HM yHamnsaach pakoBas OMyXoJb, MaK-
CUMYM 4Yepe3 IATh JIET (KOrJa MPOUCXOAUT PEryisipHas 3aMeHa KJIETOK MOPaKEHHBIX

K ornasneHuio 239




Hukomnaii JleBamos «Ilociegaee oOparieHue K 4eI0BEYECTBY

OpraHoOB), 3T OIIyX0JIb BO30OHOBJISIETCS BHOBb...

Takue BHEApEHHU Yallle BCETO MPOUCXOAAT C aCTPAIIBHOIO IUIAHA, [I09TOMY pas-
pylIatoTcsi B O0JbIleH CTETeHNU KIETKU, UMEIOIINE pa3Hble YPOBHU Pa3BUTHUS CBOUX
acTpajbHBIX Tell. BONBIIMHCTBO KIETOK, UMEIOIMIUX YPUPHYIO CTPYKTYpPY, OOHOBIIS-

IOTCSl KaXK[ble IIATh JIET, YTO W OMpEae/sIeT IMKIMYHOCTh IOSBJICHUS paka (CM.
Puc.124 v Puc.125).

Puc. 124

ToJbKO BOCCTAHOBHMB BCe YPOBHM KJIETOK /10 HOPMAJIbHOM CTPYKTYPHI, Xa-
PAKTEpPHO I TaHHOTO TUIIA KJIIETOK, MOKHO He JIOIyCTUTh HOBbIX PAKOBBIX OILy-
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X0J1eil y yeJI0BeKa.

Od4eHb MHTEPECHBIM TPUMEPOM, MOATBEPKIAIOIINM 3TO, MOXKET CIIYXKHUTh TaKOU
AKCIIEPUMEHT: bpanuck ABa repMeTHYECKH 3aKpBIThIX cocyna. B oqHoM u3 HUx Oblia
ITIOMEILEHA KYJIbTYypa PAKOBOM, a B IPYrOM — KYJITYpa 340pPOBOM, HOPMAJIBHOW TKa-
HU. COCyJIbI CTaBWIINCH PSAAOM B TEMHOTE (0€3 COJIHEUHOTO CBETa TOJIIMHA Oaphepa
MeXay (QU3NYeCKUM, 3(QUPHBIM, acTPAIbHBIM M OCTAJBHBIMH IJIAHAMH — MUHU-
MaJibHa) U 4epe3 HEKOTOPOE BPEMsI HOpMaJIbHasl TKaHb CTAHOBUJIACh PAKOBOM.

Puc. 125

NN\,
e |

DOOBCE

N
s I
I lninlc

!

I\
e

K ornasneHuio 241




Hukomnait Jlesamos «Ilocnennee oOpaiieHue K 9eI0BEUECTBY

Jleno B TOM, YTO KJIETKH C NPUMHUTHBHON CTPYKTYpOH HMMEIOT 3HAYUTEIHHO
OOJBIINI TOTEHIIMAN, YEM KIIETKH C 00Jiee CIOKHOM CTpPYKTypoil. A Goree mpuMH-
THUBHBIE KJIETKU BCET/la 3aHUMAIOT JOMUHUpYIOlIee nmoyoxeHue. Kak cienyer u3 ato-
ro 3KCHEpUMEHTa, MPU OTCYTCTBUHU B3aUMOJCUCTBUS Ha (PU3NYECKOM ypOBHE, BCE
PaBHO MPOMCXOAUT TPaHC(HOpMALHUS 310POBBIX KJIETOK B PAKOBBIE.

Pa3zpyiiienne CTpyKTyp 310pPOBBIX KJIETOK Ha acCTPaJIbHBIX, MEHTAJbHBIX MJIaHAX
MOYET BO3HUKHYTh U MPU CHIIBHBIX SMOIUOHAJIBHBIX CTPECCAX, Yallle BCEro — OTPHU-
LATEJbHBIX, KOTJa 3allOJIHEHUE ACTPAIBHOTO TeNla MOTOKAaMU SHEPTUU MPEBBIIIAET
JOMYCTUMBIN KPUTUYECKUI YPOBEHb HArpy3Ku acTpaibHOTO Tena. CTPyKTypbl act-
paJBHOTO TeNla HAUMHAIOT pa3pyllaThCcsl B MEPBYIO ouepeab B Haubojee cliadbix Me-
CTax, YTO B KOHEYHOM UTOTE€ U MPUBOJIUT K MOSIBICHUIO PAKOBBIX KIIETOK.

Jlanmee, TOpPMOHBI, KOTOPBIE CTUMYJIMPYIOT MTPOLIECCHI PACIICTUICHUS BELIECTB HA
dhopMBI MaTepHii X 00pa3yIoIIKe, TAKKE MOTYT OBITh IPUYMHAMH YHEPTETUUECKOTO
pa3pylIeHHs] CTPYKTYp KJIETOK opraHuzma. OCOOEHHO YacTO 3TO MPOUCXOIUT IPH
pPE3KHUX Tepenagax KOHUEHTPAIMM TOPMOHOB B OpPraHax 4eJIOBEKa, YTO MPUBOJUT K
Pa3pyLICHUIO HOPMAJIBHBIX KJIETOYHBIX CTPYKTYP 3TUX OPTAaHOB U PAa3BUTHIO paka...

KpOMe Pa3pymicHus 3allUThl U OTKA4YKKW SHCPI'un (BHepI‘eTI/I‘-IGCKI/Iﬁ BaMHI/IpHI’)M)
BO3MOKHO HCCKOJIBKO APYIUX THIIOB I[GﬁCTBH?I Ha (bHSHIIEDCKOG TCJIO C 3(1)I/IpHOFO )51
HIKHCACTPAJIBHOTO INIAHOB IINIAHCTEI. B 4éwm xe 3TO0 MOXkeT HpO}IBI/ITBCH?! .

Ecnm, mo Tem wim WHBIM TpHYWHAM, YEJIOBEK MMEET OCIA0JICHHOE 3alldTHOE
TMICU-TI0JIe, BOBHUKAET BO3MOXKHOCTh HE TOJBKO MPOOOS €ro B KaKOM-JIHO0 MECTe, HO
U TPOXOJ] Yepes3 3alluTy, U 3aXBaT (U3HUECKOro Teja Jpyroi cymuoctoio. [Ipuuém,
BOMTH MOJKET KaK 4eJIOBEYEeCKas CYIIHOCTh, TaK U CYHIHOCTh JIIOOOTO acTpajibHOTO
UBOTHOTO0. PaccMoTpuM 310 60Jee moApoOHO...

B nmosiHoJIyHHe, KOTja OTPUIIATEIHFHOE BIMSIHUE TTOTOKOB SHEPTHH C aCTPAILHO-
ro u 3QUPHOTrO MIAHOB MAaKCUMAJLHO, MPOUCXOIUT emI¢ OoJbIlee YrHETeHHE U 0e3
TOTO YK€ 0CIabJIEHHOM TICU-3alTUThI. A B HEKOTOPBIX CIy4asX OHa MOXET UCUYE3HYTh
coBceM... B ¢uznueckoe Teno 06e3 mcu-3aiuThl WK C OYeHb CIab0M TMCHU-3aluTOoN
MOYET BOMTH HE TOJIBKO CYIIHOCTh YEJIOBEKa, KOTOPOMY MPHUHAIC)KHUT 3TO TEJIO, HO

u mo0asi Jpyras CyHIHOCTh C 3(UPHOrO0 WIM HIKHEACTPATBLHOTO IJIAaHOB (CM.
Puc.126, Puc.127, Puc.128).
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Puc. 126

[Tpu 3TOM Takasi CyIIHOCTh MOXKET 3aXBaTUTh Uy>K0€ (PU3UYECKOE TEJIO KaK Bpe-
MEHHO, TaK W HaBcerja. B mocienHem ciiydae «pojaHas» CYIIHOCTb MOJHOCThIO 0J10-
KUPYETCSI 3aXBATUUKOM WJIM OTKJIIOYAETCSI COBCEM, KaK MPU CMEPTH.
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Puc. 127

Bo BpeMs HaxoxkJeHUs B (PU3HUECKOM TEJI€ «UY>KON» CYIIHOCTU, OHO SIBIISIETCS
CPEACTBOM, C IIOMOIIBIO KOTOPOTO CYIIHOCTh-3aXBaTYUK PEAIIU3YET CBOM JKEJIAHUS U
norpedHocTH. du3nueckoe TeI0 MOXKHO CPaBHUTh C ONEKAOH, KOTOPYIO YEJIOBEK
CHUMAET MEPEN CHOM, a, IPOCHYBIIUCH, OAEBAET BHOBb...
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N ecim xTo-TO, MOKA BBl ciuTe, oAea Bairy ogexay, nenan B HEM BCE, UTO XO-
TeJ, a TOCJe BepHYJ €€ BaM, TO Bbl, €CTECTBEHHO, HE Oy/JIeTe 3HATh, YTO JIEJaN YeJo-
BEK, IT0JIb30BABIINNCS BalllEHd OJEkKIOU B TOT IPOMEKYTOK BPEMEHH, ITOKA BbI CIIAJIN.
N ecnu moTtom KTO-HUOY/H, YBUAEB Ha BaCc ATy K€ OJEXKIY, CKOXET, UTO OH BUJEIN
YeJIOBEeKa B ATOM OJIeXk/Ie, IETAIOIEr0 TO-TO U TO-TO, TO JJIsi Bac 3TO OyJeT paBHO-
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CHJIBHO B3pBIBY Pa30pBaBIICICS paI0M OOMOBI...

DTO JOBOJBHO CHJIBHO PacHpOCTpaHEHHOE SBIICHUE CPEelU MCUXUYECKUX 3a00-
neBaHuil y moaeil. OueHb MHTEPECEH OAMH MPUMEP U3 SBICHHUHA MOAOOHOTO poja...
OnHa neByllika OblIa OYEHb CTPOTUX HPABOB, Beja 01arooOpa3Hblii 00pa3 KU3HU U
HE JIOMMyCKaJjia aOCOJIIOTHO HUKAKUX CEKCYAIbHBIX KOHTAKTOB C My>KU4nHaMU. Kaxkb1ii
BeYEp OHA JIOKUJIACh CITIOKOWHO CTaTh U OE3MATEKHO MPOCHINAIach yTPOM.

Ho, koraa e€ cynHocTh BO BpeMsi CHAa MOKHJaNa Telo, B MycToe (hU3MYECKOe
TEJI0 BXOJAWJIA JIpyTasl *EHCKasl CYIIHOCTb, HO YK€ C COBEpPUICHHO MPOTHUBOIOIOXK-
HBIMHM HpaBaMu... «HaneBas» cBoOOAHOE TENO, 3Ta CYIIHOCTh BHIXOJMUJIA HA YIIUIY U
MIPOBOJIMJIA TaM OYPHYIO CEKCYaJIbHYIO XU3Hb. Y TPOM, 10 BO3BpAILIEHUS CYIIHOCTHU-
XO3SIKH, TEJI0 BO3BPAIIAIOCh HA MECTO M «POJHAS» CYHUIHOCTh aOCOJIOTHO HUYETO
HE BeJlaja O MOXO0XKACHUSIX CBOETO (PM3MUECKOTo Tejla. B oauH mpeKpacHbIi JeHb, 3Ta
JIEBYIIIKa OOHApYKMUIIa, YTO OHA 3a0epeMmeHena. Moxere cede mpeACTaBUTh, YTO OHA
1pu 3ToM uyBcTBOBasa?! Kakoii «CBATOI» qyX COTBOPUI C HEHM Takoe?!.

Tenepb, HEMHOTO O JIyHATH3ME...

SIBneHus1, Tak HA3BIBAEMOTO, JIYHATU3MA SBJISIOTCS MPUMEPOM HEMOJHOIO0 3a-
XBaTa (PU3HYECKOr0 TeJIa YyKOM CYIIHOCTHIO, KOTJla CYyIIHOCTh-3aXBAaTUMK HE MO-
KET MOJHOCTBIO BKIIOYUTHCS B UYKOM MO3T M YIIPABIIATH BCEMH (QYHKUIHUAMHU MO3Ta U
¢usnueckoro tena. OHa BKIIOYAETCSA TOJIBKO HA YPOBHE NMPUMUTHUBHBIX CTPYKTYP
MO3Ta, 4TO U NPOSABIIAECTCS B MEXaHUYECKUX (HEOCO3HAHHBIX) JBHKEHUSX B COCTOS-
HUH JIyHaTU3Ma.

Ecnu xe, B He3ammméHHOE (PU3MUECKOE TEIO BOWAET CYIIHOCTH acTPaIbHOTO
KUBOTHOT'O, TO 3aXBAaY€HHOE TeJIO OyJeT NEUCTBOBATh B COOTBETCTBHH C 00Opa3om
KU3HU ATOTO >KMBOTHOTO-3aXxBaTuuka. M eciiv aHHOE >KUBOTHOE, MPHU CBOEU Mpo-
IO KU3HU, B CBOEM (DU3UUYECKOM TeJie YOUBaIO APYTUX >KUBOTHBIX U MOENANI0 UX
TO, B3SIB «HAMNPOKAT» TEJIO YEJIOBEKA, CYNIHOCTb OyJaeT [1eiicTBOBAaTh a0COJIIOTHO

TaK’Ke, HACKOJBKO IO3BOJISIT, KOHEYHO, BO3MOYKHOCTH YEJIOBEUECKOro Tena (CMm.
Puc.129, Puc.130 u Puc.131).
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Puc. 129

DTO U eCTh IPUYMHA MOSIBJICHUS JIoAei-000poTHell. KoHeuHo ke, pusnueckoe
TEJIO YEJIOBEKa HE MEHSETCS M0 00pa3y W MOJI00UI0 CYITHOCTH acTPajbHOIO JKHUBOT-
HOT'O, a TOJBKO €ro JEeHCTBUS MOMUUHSIOTCS TpeOOBaHUSIM ITOW acTpajabHOM CYIIHO-
CTH. YBUJIETh BOLIEAIIYIO CYIITHOCTh MOTYT JIUIIIb T€ JIFOJU, MO3T KOTOPBIX UMEET Ka-
YECTBEHHYIO CTPYKTYPY, MO3BOJISIONIYIO MOJIy4aTh HH(POPMAIIUIO (B TOM YHUCIIE, BU-
JIETh ¥ CIIBIIIATH) C APYTHX YPOBHEH IJIAHETHI.
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Puc. 130

N emg... HecmydaiiHO B CKa3Kax M JIET€HAAaX BCEX HApOJIOB M BpPEeMEH, Koraa
yOMBaKT 000POTHS, €r0 TEJIO MPUHUMAET BUJ YeJI0BEYEeCKOro resa. Jleno B Towm,
YTO MPU CMEPTHU pazpylaercs (pU3nyeckoe Telo, U CYHIHOCTh aCTPaIbHOTO KUBOT-
HOT'O HE MOKET MPOAOJIKATH JIOJIbIIE HAXOAUTHCS B HEM.
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Puc. 131

A ceilyac Mbl C BAMHM PACCMOTPUM JIPYTU€ CUTyalMu, KOTOPbIE MPUBOAAT K pas-
PYUICHUIO WM OCJIA0JICHHIO 3alIUTHOTO NCHU-TOJs yenaoBeka. OHO U3 MHTepecHeH-
HIMX SBJICHUM MOAOOHOTO poja — AEMCTBHE aJKOTOJid Ha OPraHU3M 4YeJOBeKa M Ha
€ro 3alIUTHOE MCU-TIOJIE.
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AJIKOr0J1b, 2 TOYHEE — ATWJIOBBIN CHHPT, COAEPKAIIUNCA B HEM, HMeeT MOIII-
HYI0 OTPULATEJbHYI0 3HEpPreTuky. J(upHas CTpyKTypa 3TUIOBOTO CIUPTa OYEHb
aKTUBHA U CUJILHO BJIMSET Ha IQUPHOE Tesl0 YesoBeKa. BoT o/lHa U3 mpu4MH, 1oye-
MY TbSHBIM YEJIOBEK CTAHOBUTCS 3HAUUTEINIBHO cllabee TPE3BOTO YEIOBEKA.

AJIKOTOJIbHBIE HAIMUTKU UMEIOT OJIHY OCOOEHHOCTbh, KOTOPAsl U SIBISICTCS IPUIH-
HOUW NICUXOJIOTMYECKON MPUTATATEIBHOCTH AJIKOTOJIsI. B HUX comepxkarcs ewmé u mpo-
cTeiime caxapa — TJI0KO3a U (DPYKTO3a, KOTOPbIE OU€Hb OBICTPO BCACBHIBAIOTCS B
KpPOBb U JAlOT BCIUIECK MOJOKUTEIBHON 3HEPTrUun. DTUIIOBBIA CIIUPT MO CBOEMY BJIM-
SHUI0O HAa OpPraHu3M, MHEpPUMOHEH. Ero orpuuarenbHas CTPYKTypa HA4YMHAET NIEW-
CTBOBATh Y€PE3 HECKOJIBKO YacCOB, KOT/Ia OPraHU3M, €ro MEeYEHb YK€ HE B COCTOSIHUU
HEUTPaIU30BaTh 3TUJIOBBIN CIHPT.

[leyenn BbIpabaTbIiBacT (EPMEHT, PACIICIUISIONINNA STUJIOBBIM CHHPT U UMEET
HEKOTOpPBIN €ro 3anac. /[eno B TOM, YTO 3THIIOBBIM CIIUPT SIBISAECTCS NPOLYKTOM pac-
naja CJIOXKHBIX caxapoB, O3TOMY N€4YeHb U BbIpabaTbiBaeT 3TOT (epmeHT. Ho, Ko-
HEYHO HE JUISl TOT0, YTOOBI paCIIEIUIATh BBIMUTHIN Y€JI0BEKOM STHIIOBBINA CIIUPT.

Takum O6p&30M, 4cpC3 HCCKOJBbKO 49aCOB WHTCHCUBHOU pa6OTBI, IICYCHDb 4CJIO-
BCKa pacxoaycT BCC CBOU 3aI1taCbl U PCCYPCHI I10 Bblpa6OTKe 9TOTIO (bepMeHTa. Ocra-
TOK MCXKAY TCM KOJHYCCTBOM 3THIJIOBOI'O CIIMPTA, KOTOPOC YCIIOBCK BBIIIUII K TCM,
4dTO OpraHrusM MOXCT paCHICIIMTb, HAYMHAECT OTPUIATECIBbHO BJINATDL HaA 3(l)I/IpHOC
TEJI0 Y€JI0BCKA.

[Ipu sTOM 3duUpHOE TENO YeIOBEKAa HACHIIIAETCH OTPULATEILHON JI HEro
JHepPruei, YTo MPUBOJIUT K HAPYIIeHUIO O0ajianca pyHaaMeHTa cymHocTH. M, kak
CJIEJACTBUE, PE3KO0 YMEHbUIACTCH IIOTHOCTH 3ALIUTHOIO IICU-NOJISA YeJOBEKA.
OdeHb YacTo YTPOM IOCie MpUEMa aJIKOTOJs YEJOBEK YYBCTBYET ce0si pa3OMTHIM,
CUJIBHO YCTaBIIMM, Y HETO KPYXKHUTCS FOJI0BA, My4aeT TOIIHOTA, BOSHUKAIOT PBOTHBIE
TMTO3BIBHI.

PBota, kcTaTh, emé oaHa 3alUTHAS PEaKIs OpraHu3Ma; KOTda MeYeHb HE B CO-
CTOSIHUM OOJIBIIIE TPOJIOJDKATh PACIICIUIATH ATHJIOBBIA CHUPT, MO3T CTHMYJIUPYET
CHa3Mbl JKENy/Ka ¥ KUIICYHHUKA, C LEJbI0 BBIOPOCUTH U3 ce0sl TO, 4TO B HEM emmié
ocTanoch (0arojapsi 3TOMy, 4aCcTh aJIKOTOJISI BHIOPAChIBAE€TCSI M3 OPTaHU3MA).

IIcuxo0JIorMuecKy, MMEKUIMNA YTPOM TAaKOE€ COCTOSHHUE YEJIOBEK BCIIOMUHAET,
YTO TOCJI€ TOr0, KaK OH BBIMUJ aJIKOr0Jib, OH YYBCTBOBaJI ce0si oueHb xopomo. U
€CTECTBEHHOM peakuuel sIBISIETCS TO, YTO OH MPUHUMAET OYEPEIHYIO 103y CIIUPTHO-
ro... Bcé moBropsercs BHOBb. M ecnu 3TO mpOAOIKAETCA aKTUBHO M JJIMTEIBHOE
BpeMs (1Sl pa3HBIX JIOJEH — pa3Hble EPUOIbl BPEMEHH ), TO YEJIOBEK JOBOIUT CEOsI
710 OCTPOTO AJIKOT0JILHOTO OIIbSIHEHHS .

[Tpu sTOM 3ammuTHas 000JI0UKa YeTIOBEKa CTAHOBUTCS BCE ciiabee u cinabee, BO-
KpYT HEro coOMparoTcsi acTpajbHbIE BaMIMPHI, MPEABKYILAs BEIUKOJICTTHOE MHUpIIe-
CTBO... OpraHu3M ajKorojinka HauMHaeT OBICTPO paspylaThes U cTapeTs. U koraa B
pe3ynbTare JIUTEIBLHOTO MOTPEOJEHUsT aJIKOroJisl YeJIOBEUECKU OpraHu3M YXe COo-
BCEM HE B COCTOSIHUH PACIIECIUISTh 3TUIOBBIA CIIUPT, €T0 KOHUEHTPAUUs B HEHPOHAX
MO3ra HAYMHAET PACTU U JOCTUTAECT KPUTHUUYECKOM, IIPU KOTOPON HEMPOHBI HAUUHAOT
TUOHYTb.
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B Tako# cutyanuu CyliHOCTh YE€I0BEKA UAET HA KPAWHIOIO MEPY — OTKPHIBAET
CTPYKTYPbl HEUPOHOB (PU3MUECKOTO MO3Ta, MPU ITOM MOTOKM MATE€PUU C BBICIIMX
MEHTAJIHBIX [UIAHOB HAYMHAIOT MPOHU3BIBATH BCE TEJIA YEJIOBEKA M PACIICIUIAIOT
ATUIOBBIN crupT. Ho, Tak KaKk HEWPOHBI JAHHOTO MO3ra SBOJIIOIMOHHO K 3TOMY HE
TOTOBBI, TO HAUMHAETCS U Pa3pYILICHHUE YK€ UMEIOLIUXCA Y HUX CTPYKTYyp — 3auar-
KOB MEHTAJIbHBIX U ACTPAJIbHBIX TEJ.

DTO0 — KpalHUI METOJ, OT MOCIEACTBUS KOTOPOrO OPraHu3M U CYIIHOCTh €Ié
B COCTOSTHUU OINPaBUTHCA, HO 3TO BO3MOXKHO pa3, MaKCUMYyM JIBa pa3a, He Ooiee. Ec-
JIM ke MoJ00HOe OyJeT MPOUCXOAUTh Yallle, HAYHETCS OYEHb OBICTPOE pa3pyllIeHHE
OCHOB MEHTAJIBHOTO, a MOCJE U MOJHOE pa3pyLICHHE acTPaJbHOrO TEla CYUIHOCTH.
NMeHHO T03TOMY, MO3I AJIKOTOJIMKA MOCJI€ CMEPTH BBITVISAUT, KaK Y HOBOPOK-
AEHHOTO, 2 MHOTAA /1a)Ke, KaK y 3apoAbIlia — MPAKTHYECKH MOJHOCTBHIO IJIa/I-
KHM, BCe M3BHJIMHBI «Pa3riIaKuBAIOTCS»... Takoil Mo3r mpoxoaur a3y odpart-
HOM IBOJIIOLIMH.

HNHTEpecHO TO, YTO B MOMEHT TAKOT'O «PACKPBITHS MO3T YEJIOBEKA MOXKET MPH-
HUMAaTh UHPOPMAIIUIO C APYTUX TUIAHOB IJIAHETHI: YEJIOBEK HAUMHAET BUJIETh «UEp-
THUKOBY» (€I11€ TOBOPSAT — JIOMUJICS 10 YEPTUKOB) U PA3HBIX JAPYTUX, MAJIO MPUATHBIX
cymecTB. [IpocTO B TAKOM COCTOSIHUM MO3T Y€JIOBEKA BUIUT aCTPAJIbHBIX )KUBOTHBIX,
KOTOpbIE JICUCTBUTENBHO 0 BHEIIHEMY OOJIMKY HE MPHUSATHEE, a 4acTo eImié oMep3u-
TEJIbHEE, YEM CaAMU YEPTH...

Kcratu, o «deptsix»... B anmoxy nuHo3aBpoB ObLT OJWH UX BUJ (TAKXKE YKE BBI-
MEpIIN) — MPSIMOXOJSIINNA, C PA3BUTHIMU MEPETHUMH TPEXTATBIMUA KOHEUHOCTSIMH,
OYCHb MOXO0XKUMHU HA PYKH, TAKUMHU K€ TPEXTAIBIMU HOTaMH, C XBOCTOM, ¢ (hopmoit
yeperna, MOX0Ker Ha YeJIOBEYECKYI0, ¢ OTPOMHBIMU TJIa3aMHU U KIIOBOBUIHBIM PTOM,
a y HEKOTOPBIX Pa3HOBUIHOCTEHW Jaxke ObUIM POrOBbIE HAPOCTHI — pora... Uem He
MOJIHAsl KapTUHKA YepTel, KOTOphIEe B aly Ha CKOBOPOJKAax rpeliHUKoB xapsat?!.. He
npasja Jiv, 3a0aBHO?

DTOMY BBIMEPILIEMY BUY AUHO3aBPOB MAJICOHTOJIOTH Jay UMS AU3AHONUTEK.
Tak BOT, B COCTOSIHUM OCTPOTO QJIKOTOJIbHOTO OINbSHEHUS YEJIOBEK BUJUT 3TUX aCT-
paNbHBIX )KMBOTHBIX, KOTOPBIE, K TOMY K€, MPEANPUHUMAIOT MOMNBITKH OKOHYATEJIHHO
pa3pyLIUTh OCTATKU €ro 3alIUTHOTO IMCHU-TIONS U IJIOTHO «000€NaTh» €ro 3Hepru-
eil... Koraa denoBek BCE 3TO BUAUT, OH €CTECTBEHHO NBITAETCS KyJAa-TO CIPATATHCS
WM OTOUTHCS OT ATUX HaMaJaroluX «XUITHUKOBY». M eciau Te, KTO He HaXOIUTCS B
TaKOM K€ COCTOSSHMM HaOJIIOAal0T 32 MPOUCXOMAIINM, TO JUJIS OTUX JIOJEH BCE ITH
JIEHUCTBUSA, MATKO TOBOPS, BBITIIAIAT Oosee 4eM cTpaHHBIMU... OCOOEHHO, KOTJa UM
HAUYMHAIOT OKA3bIBaTh, U3 KAKOTO yTJIa MOSIBIAETCSA TO WA UHOE Yy IOBUIIE. ..

Bpauu Ha3BIBAIOT 3TO COCTOSHUE «OEIION TOPSYKOW» W CYUTAIOT BCE ATH BHUJIC-
HUS rauroinuHanueii. Ho Bce 3TH «rajumonyHAIMN) UMEIOT TTOYEMY-TO OYCHb WH-
TEPECHYI0 0COOCHHOCTB: BCE JIFOIU, HAXOSAIINECS B COCTOSHUN «OENOi TOPsYKu» (a
ATO THICSIYM, MUJJIMOHBI JIFOAEH, €CJIM TOBOPUTH 00 UCTOPUM YEJIOBEUECTBA), BHE 3a-
BHCHMOCTH OT 3IOXH, PaChl, KyJbTYpPbl, BEPOBaHMI, 00pa30BaHHOCTH BHAEJH H BH-
AST NPAKTUYECKHU OTHO M TO :Ke... OUeHb YK YCTOMUMBBIMU MOTYUAIOTCS ITH «Tall-
JIOIMHAIIIY, HE TIpaBa Ju?..
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N ecnim MOXKHO IPEICTAaBUTh, YTO JIOASAM IPOLLIBIX BEKOB, ITOCJIE YCIBIIIAHHBIX
B JIETCTBE CKA30K U IMPOIOBECH CBSILIEHHUKOB 00 AJie, uX OoJyibHas (aHTa3usl pOXK-
JlaJia UM 3TUX CYILIECTB, TO B YEM K€ IIPUYMHA TOTrO, YTO JIIOIU HAIIUX JHEH, KOTOpBIE
HE BEPAT B «CTPALIHbIEC CKAa3KW» (2 HEKOTOPBIE UX JIaX€e U HE CIBIIIANN), B COCTOSIHUU
«OeJoM TOPSIUKI BUIAT TEX K€ «UepTei», KOTOPBIX BUIEIH UX JEbI U Tpaaeani?!.

KoneuHo ke, 3T0 — He rajumoluHaluy... YeToBeK, B COCTOSTHUH «OeIon ropsd-
KW», BUJUT peajbHbIE CYIIECTBA 3(PUPHOTO M HUKHEACTPAIBHOIO YPOBHEW 3EMIIH.
ToapKO HUKTO K COKaJICHUIO HE TAET 3TOMY MPABUIBHOTO OOBSICHEHHS.

A Temepr 0 HapKOTHKAX... Bo3jielicTBie HAPKOTUKOB Ha OpraHU3M YeJOBEKa
enlé Oosee pazpymiamoniee. ITO CBS3aHO C HEKOTOPHIMU OCOOCHHOCTSIMU CaMUX
HapKOTHKOB.

HapkoTrnkm — oprannyeckue BeIlleCcTBa, UMEIOIME MOIIHbIE 3(DUPHBIE CTPYK-
Typbl U OTpULIATENbHYIO SHepruto. [locne moTpediaeHus: HapKOTUKU OBICTPO 4Yepes
KpOBb NONAJA0T B MO3T. M KOorjga KOHIIEHTpauus 3TUX 0B JOCTUTAET KPUTHUYECKON
WM CTAHOBUTCSA CBEPXKPUTHUECKOW, MPOUCXOJIUT CIEAYIOIIee: YTOObI PacIICHTh
ATHU /bl CYITHOCTh Pa3BOPAUYMBAET HEUPOHBI MO3Ta Ha BBICHIMX MEHTAJIBHBIX YPOB-
HSIX.

[Ipu 3TOM CTPYKTYpbl HEHPOHOB, HE UMEIOLINE ITUX YPOBHEH, IPU NPOTEKAHUU
yepe3 HUX MOTOKOB PHEPTUil ATHX YpOBHEH, HAUMHAIOT OBICTPO pazpyuiarbes. B To
e BpeMsi, IPOMCXOAUT pacIleIJIeHHEe HAPKOTUYECKUX BEILECTB MMOTOKAMH 3HEPIUi
MEHTAJIBHBIX YPOBHEM.

B Teuenue Bcero sToro BpeMEHU YEIOBEK B COCTOSIHUU BUIETH U CIBIIIATH JIPY-
r'He YPOBHH, UyBCTBOBATh CeOs Tak, Kak HE YyBCTBOBAJ HUKOTIA B CBOEH KU3HHU... M
YeloBeKa YK€ HEeyIep)KMMO HAa4YMHaeT TSHYTh BHOBb W BHOBb K TOMY COCTOSIHHIO
OnaXeHCTBa, KOTOPOE OH OJIHAXKIBI MCIBITAN... A 7S TOTO, 4TOOBI MO3T MOT pac-
KPBITHCSI CHOBA, TPEOYIOTCS BCE OOJIbIITNE M OONBINNE TO3bI HAPKOTUKOB.

Mo3r BHOBB pacKpbIBa€TCs, U €IIE CUIBHEW pa3pylIarOTCsi €ro CTpyKTypsl. 1
HY)XKHa emé OoJbias 03a, YTOO0bI MPOU3OILIO CIEIYIOIIEE PacKphITHE... B pe3yib-
TaTe ATUX IMOMBITOK OPraHU3M U CTPYKTYPhI CYIIIHOCTH OYEHBb OBICTPO U OE3BO3BpAT-
HO pa3pyLIAtOTCA.

JIxo0ast mompITKa YeI0BEeKa 3aCTaBUTh PACKPBITHCS MO3T, KOTJa OH JBOJIIOIMOH-
HO HE TOTOB K 3TOMY, PaBHOCHJIbBHA IIOTBITKE CHJIOW PACKPBITh HE3pesblii OyTOH
nBeTka. Korjga 3To mpoucXoauT, IIBETOK BSIHET W TMOHET M HUKOT/IA YKe HEelb3s Oy-
JIET YBUJIETh €T0 HCTUHHOW KPACOTHL...

Tonpko TP TAPMOHUYHOM PA3BUTHHM U IBOJTIOIHH, KOT/Aa MO3I HapadaThl-
BaeT CTPYKTYPHI BBICHINX MEHTAJBHBIX IVIAaHOB U pa3BopaunBaetrcsa «JIOTOCy,
yepe3 Gu3HUYeCKOe TeJIO0, Yepe3 Tejda CYNIHOCTH HAYHHAIOT NMPOTEKATh IHEPIrHHU
BBICIIMX MEHTAJBHBIX c(ep, AAI0MMNX YeJ0BeKY ropasao 0oJiblile, KaK B OILy-
IEHUAX, TAK U B BO3MOKHOCTHAX.

[Ipu TakoM pa3BUTHH MO3TA M CYIIHOCTH YEJIOBEK B COCTOSIHMH TOJILKO BO3/IEH-
CTBHEM CBOCH MBICIIH, TICH-TIOJSIMH BJIMSATH Ha MHOTHE IPOIIECCHI, TPOUCXOIAIINEC B
obmectBe u npupoje. CBOOOIHO MepeMenaThCs B MPOCTPAHCTBE U BPEMEHU, BUJIETh
MPOIIJIoe, HACTOsIIee, Oy IyIIee U BIUITh Ha HeTo. 1 MHOTOE, MHOTOE JPYTOE. ..
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DTO0 He TUIoTe3a, He MPeANoaoKeHne. MHe yaanoch HalTH CIIOCO0 TapMOHWY-
HOTO BBIBOJIA CYIITHOCTH YEJIOBEKA, CTPYKTYP €T0 MO3Ta Ha SBOJIIOIIMOHHBIA YPOBEHb,
KOTJIa 3TO CTAHOBHUTCS BO3MOXHBIM. $I HAYUHIICS ATO JIeNaTh, 3aTpadynBasi CBOIO SHEP-
THIO, CBOHM MoTeHMa. Y mopsaka MATUCOT YeIOBEK MOMX YYCHHKOB, KOTOPBIC TIPO-
IIJTA MOIO IIKOJY, MOJYYHIIN WU BCE, WM YacTh ATUX BO3MOKHOCTEH. [Ipnuém, mo-
CJie 3aBEPILEHUS IIKOJIbI, POIECC IBOJIIOUMOHHOTO PA3BUTHUSA Y HUX MPOJOIKAIICS.
KTo0 nmen menbliiie — nosrydan 0obliee, KTO UMeIl y>Ke MHOTOe — IpruoOpeTan To, O
4EéM OH JIayKe HE MOT I10/I03PEBaTh.

A numy 3T0 HE I TOro, 4YToObl MOKa3aTh, YTO MOM METOJ| CaMbIil JIYUIIIHH.
MoxeT OBITh €CTh JIPYyTrUe CIOCOObl JOCTUYD ITOTO MPU CAMOCTOSTEILHOM Pa3BUTHH
WM KaK-TO WHave... ENMHCTBEHHO moYyemMy s 00 3TOM IHIIY, 3TO YTOOBI OCTAaHOBUTH
TeX, KTO TIHETCS K HAPKOTHKAM, YTOOBI «BUJIETh, CIIBIIIAThH, 9yBCTBOBATH OOJIBIIIE...

MoOXHO U BUAETH, U CIbINIaTh, U YyBCTBOBATh BCE ATO, HE pa3pyllasi, HE YHHU-
YTOKasi CBOM MO3T, CBOIO CYIIIHOCTh, a HAOOOPOT — co3aaBas cedsi. 11 310 — peasib-
HO. Hy’HO TOJIbKO XOT€Th M 3HATh, KAK 3TO ¢AeJATh. A JIJIs 3TOr0 HY>KHBI 3HAHUS,
3HaHUA U eII€ pa3 3HAHUS... HCTUHHBIE 3HAHUS 3aKOHOB MPUPO/IbI, MPOLIECCOB, MPO-
UCXOASIIMX B HAC CaMHUX M BOKpYTr Hac. M1 MHOroe HeB03MO:KHOe cTaHeT Ayl Bac
BO3MOYKHBIM...

A Tenepb, BEpHEMCSI BHOBb K MO3TY Y€JIOBEKa U BO3MOXKHOCTH €TI0 PACKPBITHS
Ha JPYTUX YPOBHSX.

YacTo MpoUCXOIUT PACKPHITHE MO3Ta IIPU OYEHb MOIIHBIX SMOLMOHAIBHBIX IO~
TPSICEHUSAX, CTpeccax. DMOIMHU KaK Obl B3PHIBAIOT MO3T YeJIOBEKa M3HYTPHU C acT-
PaJBbHOTO IJIaHA, U BHOBb HEMOJATOTOBJIEHHBIN 3BOIIOIIMOHHO MO3T PACKPBIBAETCS, U
Yyepe3 HEero HaAa4MHAIOT WITH MOTOKHU SHEpruil, mHbopmamnuu. Mo3r HU CTPYKTYPHO,
HU DBOJIIOIIMOHHO K 3TOMY He TOTOB. OH HAaUMHAET MOTPYX,aThCs B Maccy uHpopma-
[IUHU, KOTOPOU OH HE B COCTOSTHUU «TIEPEBAPUTHY.

Takas neperpy3ka HapymaeT GyHKIMM HEHPOHOB MO3ra, U MO3T YeJIOBeKa Ie-
pecTaéT aJeKBaTHO BOCHPUHUMATh HH(POPMALIMIO, MOCTYMAONIy0 B Hero. Mo3sr
NPOCTO HEe B COCTOSIHMM CO3aThb M3 3TOH HHPOPMALMH MOJHYI0, LEJbHYIO,
CTPOITHYI0O MO3aMKYy NOHUMaHMA. B HEM BonapsieTcs Xxaoc... U 3TO MPOUCXOAUT MPHU
TOM, YTO Kbl 3JIEMEHT 3TOM MO3aWKH COOTBETCTBYET UCTUHE.

B pe3ynbrare Takoro packpbITHUSi MO3Ta, YEJIOBEK NPHOOPETAET JIUIIb... ITU30-
(dpenuto pazHoi crenenu Tsbkectd. KpoMe 3Toro, Takas neperpys3ka Mo3ra mpuBOAUT
K pa3pyLICHUIO 3allIUTHOTO IMCHU-TIONSI OpPraHU3Ma, U TMOSBIISETCS BO3MOXKHOCTH MPO-
rpeccupoBaHusl 3a00J€BaHus, KaK Ha YPOBHE (PU3MUECKOrO Teja, TaK U Ha YPOBHSX
CYILLIHOCTH.

U emé 06 0qHOM OYEHb HHTEPECHOM BIIMSHUU CYIIHOCTH Ha OpraHU3M YeJoBe-
Ka, €ro MCUXUKY...

CymHOCTh IPUXOIWT B MOMEHT 3a4aTHsl B OIUIOJAOTBOPEHHYIO SUIEKIIETKY...
Korzaa B 6momaccy ¢ My CKOW T€eHETUKOM BXOJMUT MYXKCKasl CYIIIHOCTb, a B OnoMaccy
C JKEHCKOM T€HETMKOM — KEHCKas CYIIHOCTb, HE BO3HUKAET HHUKAKUX MPOOJIEM.
CyurHocTbh HapabaTbhiBaeT cebe HOBOE (PU3MUECKOE TEI0 U Pa3BUBACTCS B HEM.

Ho BXOJ CYIIHOCTH I10 S9HCPIrCcTUYCCKOMY KaHaJly, BOSHUKIICMY B MOMCHT 3a4a-
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THSI, CBA3aH C FAPMOHHUEN KAa4yE€CTBEHHOM CTPYKTYphbl DHEPrUM 3TOrO BCIUIECKA U
YPOBHS, HA KOTOPOM HaXOIUTCs CYIHOCTh. 11 04eHb 4acTO BO3HUKAET CUTyaLUs, KO-
rira B OMOMACCY € MY:KCKOH TeHEeTHKOW BXOAHMT 3SKEHCKAasl CYLIHOCTb (CM.
Puc.132). Yto xe mpoucxoaut toraa?!

Puc. 132
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Bnauane cymHOCTh HauMHAET Pa3BUBATHCS, KaK U B JIIOOOM JIpyrom ciyyae.
Tonbko pa3BUTHE U MPOSBICHUE 3TOrO Pa3BUTHUS OYIET YXKe€ HECKOIbKO APYTUMH.
[Tocne poxaeHus: (U3MUECKOE TEJIO YEIOBEKAa MMEET OTPOMHBIN MOTEHIMAN, B TO
BpEMsi KaK CYIIHOCTh HA0OOpOT MOTEpsia YacTh CBOEro IMOTEHI[MANa HAa CO3JIaHUE
¢usuueckoro tena (cMm. Puc.65). [loaTomy, B nmepruo BOCCTAaHOBJICHHS MOTEHIIMANIA
a¢upHOTO Tesa GU3NIECKOE TEJI0 JOMUHUPYET HaJl CYIIHOCThIO (cM. Puc.132).

IloBeneHue CymHOCTH COOTBETCTBYET NOBEACHUIO, XaPAKTEPHOMY IS MYKCKOU
IeHETUKH. TOJIBKO TaKOM Majb4MK MOXKET ObITh 00Jie€ MATKUM, BIEYATIUTEIbHBIM,
HSMOLIMOHAIBHBIM, €ClIU OyAeM TOBOPUTh O MYKCKOM Tune mnoBeaeHus. OH pacTer
TaK)K€ MeHee CWIbHBIM Qu3ndecku. [locie 3aBepiieHuss BOCCTAaHOBIEHUS 3(PUPHOTO
TeJa, HAYMHAET BOCCTAHABJIMBATHCS ACTPAJIBHOE TEJIO CYIIHOCTH, HOPMAJIBHOE pa3-
BHUTHE KOTOPOTO 3aBeplaercs B Bozpacte 14-18 et oT poxaeHus.

[To Mepe pa3BUTHS acTpaJbHOrO Tejla MOTEHIMAI CYIIHOCTH BO3pPACTaET, a Io-
TeHIuan pu3ndeckoro tena ymensinaercs (cMm. Puc.133).
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Puc. 133

N ecnu moTeHnran GU3NIECKOTO Tela, 10 TEM WM WHBIM MPUYIUHAM, CPaBHSII-
Csl C MOTEHUHMAJIOM CYIIHOCTH (OCOOCHHO B MEpPUOJ PAa3BOPAUMBAHMS ACTPAIBHOTO
TeJla CYIIHOCTH B Bo3pacTe 14-18 JjieT), To Npu HAJMYMH IMOIUOHAIBHBIX CTpec-
COB CYIIHOCTb MOJKEeT B3SITh BepX HaJ (pu3n4ecKoil 000/1049KO0il, 3aHATh JOMUHU-
pyloliee MoJIOKEHHE W HaBs3aTh TNy MOBEIECHUE U MOTPEOHOCTH KEHCKOM CYIIHO-
CTH...

[Ipy 5TOM y Takux MY>KUWH J1aK€ MEHSIETCS] TUIl TOPMOHAIBHOW CHUCTEMBI, T'-
nou3 CTaHOBUTCS OOJBIIErO pa3Mmepa, €cld TOBOPUTH O HOPMAIBHOM Pa3BUTHU
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MY>KCKOTO opranu3ma. Eciii «mepeBopoT» He MOJIYYHICS B 3TO BpeMsi, TO TEJIO Mpo-
J0JDKAET 3aHUMAaTh JOMUHUPYIOLIEE MOJI0KEHHE HaJl CYITHOCTHIO.

BTOphIM OmMacHBIM MEPUOJIOM SIBIIACTCS MEPHO PAa3BOPAYUBAHUSI MEHTAJIb-
HBIX CTPYKTYP CYILIHOCTH, B Bo3pacte 33-36 jet (cMm. Puc.134).

Puc. 134

Ecnu B 9T0 onacHOe BpeMsi CYIITHOCTh HE 3aiMET IOMUHHUPYIOIIETO MOJ0KEHHUS,
TOT]Ia MOBEIeHNE (PU3NUECKOro Tesa OyAeT U Jjajee COOTBETCTBOBATh MYKCKOMY TH-
Iy C HEKOTOPHIMU OCOOCHHOCTSIMHU.

[Tocnennee BpeMs, Korja JIETU POXKIAOTCSA C OCIA0JIEHHON MMMYHHOU CHCTe-
MOM, TOHWKEHHBIM HW3HAYAJIbHBIM MOTEHIIMAIOM (PU3HYECKOTO Tejia, BEPOSITHOCTh
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TaKUX «IEePEBOPOTOBY» 3HAYUTEIHLHO BO3POCIA... DTUM M OOBACHSETCS TaKOW B3PHIB
TOMOCEKCYaJIbHOCTH B mocieaHee BpeMs. [Ipuuém, cratuctuueckue JaHHbIE TOBOPSIT
0 TOM, YTO OOJIBIIMHCTBO CTAHOBSITCS TOMOCEKCYyaICTaMH B MEpUOJibl Mexay 14-18
u 33-36 rogaMu CBOECH JKU3HH. ..

A Tenepb, pacCMOTPUM MPOTHUBOIIOJIOXKHBIM BapUaHT... €Clii B Omomaccy ¢
JKEHCKOW TeHeTHKOIl BXOJIUT MYKCKasi CyITHOCTD (cM. Puc.135).

Puc. 135
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Bcé pasBuBaercs mo Toi ke cXxeme, TOJbKO CO CBOUMH O0COOEHHOCTAMH. Takas
JeBouKa OyAeT ropas3io akTUBHEE CBOMX MOAPYT, MOXKET OBbITh OoJiee rpy0Ooi, Oyaer
MPEANOYUTATh UTPAThCS ¢ MalbuukaMu. E€ pusnueckoe Teno MOXKET pa3BUThCS He-
CKOJIBKO MY>KernoAoOHbIM. OmacHble TEPHOJIbI MPOSBISAIOTCS, COOTBETCTBEHHO, B

Bo3pacte 16-20 ner, npu pa3BOpauMBaHUU ACTPAIBHOIO Tela MYKCKOW CYHUIHOCTH
(cm. Puc.136)

Puc. 136
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u B Bo3pacte 30-33 jeT, npu pa3BOpauMBaHUM MEHTAJIBHOTO Teja CYIIHOCTH (CM.
Puc.137). IIpu 3TOM CyUIHOCTH MOXKET B35Th JOMUHUPYIOIIEE MOJOKEHUE, U KEH-
rHa OyIeT 4YyBCTBOBATh ce0s1, Kak My>KUMHA (JIE30USHCTBO).

Puc. 137

Bo3MokeH Takke emeé U BXOJ B OIUIOJOTBOPEHHYIO SIULIEKIETKY JABYX CYIIHO-
cTeil 0fHOBpPeMeHHO0. OOBIYHO BXOMAST CYIIHOCTH Pa3HbIX YPOBHEH, HU3KOTO U BBI-
cokoro. 1 eciau B My»CKYyI I'€HETHKY BOILJIM JBE€ CYIIIHOCTH, MY>KCKasl 1 )KCHCKas, U
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KEHCKasl 3aHUMAET JTOMHHHPYIOIIEe MOJIOKEeHHE, TO Takxke, B epuoasl 14-20 et u
30-33 5et cyiecTByeT BO3MOXKHOCTD IS «II€PEBOpPAYMBAHUSN» — JOMHHHPOBAHUS
JKEHCKOM cymHOCTH (cM. Puc.138, Puc.139 u Puc.140).

Puc. 138
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Puc. 139
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Puc. 140

3336 3033

U, cooTBETCTBEHHO, MPHU BXOJE B OMOMAcCCy € )KEHCKOM M€HETUKONW MY>KCKOH U
KEHCKOW CYIIHOCTEW OJHOBPEMEHHO, MPU JOMHHUPOBAHUU MY>KCKOW CYIIHOCTH,
CYIIECTBYIOT omacHble mepuoanl B Bodpacte 16-20 mer m 30-33 ner (cm. Puc.141,
Puc.142 u Puc.143). Eciu e NOMHHUPYIOIIEE IMOJOKEHUE 3aHUMAET CYIIHOCTb,
TO/IE€CTBEHHAs! T€HETUKE OMOMACCHI, TO BEPOSTHOCTh TOMOCEKCYyaliu3Ma Wi JiecOu-
SHCTBA MPAKTUYECKHU pPaBHA HYJIIO.
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Puc. 143

Bo3moxkHa Takke enié 3aMeHa CyNIHOCTH OTHOTO T0JI1a HA CYIIHOCTH APYroro
noJia B nepuoasl Mexy 14-20 u 30-36 romamu, Korja MPOUCXOIUT Pa3BOpAYNBAHNC
aCTPAJIbHBIX ¥ MEHTAIBHBIX TEJ CYINTHOCTH. A TakXe, OBIBAIOT CIIydar HaXOXIACHHUS B
OJTHOM TeJIe HECKOJIbKMX CYIIHOCTEH OJHOBPEMEHHO, MPU MEPHUOIUYSCKOM JTOMHUHH-
poBanuu ogHOM U3 HUX. Ho 310 BCTpewaercs penxo...

MosxHO OBLJI0 OB TIPOJOJIKATH M MPOIOJKATh pacCMaTPUBaTh MHOTOTPAHHOCTh
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HpOHBJIeHI/IfI YKMBOU npupoabl... HO 3TOT 6pI/IJ'IJ'II/IaHT 3aCBCPKACT IMOJHOCTBIO TOJBKO
TOraa, Korjga Ha HETO HAJIOKATCA I'paHu ITPOUCXOAAIICTO B HEKHUBOU IMpUpOJcL...

Nnasa 10. EAMHCTBO 3aKOHOB MUKPOKOCMOCAa M MaKpo-
KocMoca BceneHHOM

Conneynas cucremMa 00pazoBaiach, Kak CIEACTBHE UCKPUBICHUS MPOCTPAHCTBA,
BO3HMKIIETO NPH pOKJIeHUU Hameil 3Be31bl — Connua. [lpu poxxnenun 3Be3asl ae-
dbopMupyeTcsi MEpHOCTh OKPY’KAIOIIETo €€ MPOCTPAHCTBA, YTO B CBOIO OYEpEllb CO-
31a€T HEOOXOIMMBbIE YCJIOBHS JJIsi CHHTE3a BEUIECTBA B 30HAX MCKPUBIICHUS. Y IUIOT-
HEHHUE HTOTO BEIEeCTBA MPUBOJAUT K 00pa30BaHMIO TUTAHET B 30HAX U3MEHEHHON Mep-
HOCTH.

Hama mianera 3eMJis1 BO3HUKJIA B pe3yJibTaTe MOCJAeI0BATEILHOI0 CUHTe-
3a cemu ¢opm Mmartepuii (cMm. ['maBy 1). Ilpu 3TOM cuHTE3e 00pa30BajIoCh IIECTh
MaTepuajbHbIX c(ep, KAUCCTBEHHO B3aWMOCBSI3aHHBIX MEXKIY COOO0H, ¢ OOJIBIINM
WJIM MEHBIIUM KOJIUYECTBOM OOIIHX 31eMeHTOB (cM. Puc.11, Puc.12 u Puc.12a).

®dusznyecku MIoTHas cdepa, Mo KOTOPOH JI0IU MOHUMAOT COOCTBEHHO IJIaHe-
Ty 3emiisi, 00pa30BaHa U3 BEILECTBA, MPOSBIISIIONIETO ce0sl B YETHIPEX arperaTHbiX Co-
CTOSIHUSIX: TBEPAOM, KMIAKOM, Ira3000pa3HOM U IJIa3MeHHOM. [Ipuuém, miasma siB-
JSETCSl KPUTUYECKUM, YCTONYMBBIM BO BPEMEHH, COCTOSSHUEM (PU3UYECKU IIIOTHOTO
BewlecTBa. /lanbHeliee pazpylieHUe J1€1aeT ero HecTaOUIbHBIM, SApa MOHOB IUIa3-
MbI HAUMHAIOT PacnagaTbcsa Ha (POPMBI MAaTEpU UX 00pa3yIOIIKE.

[Ipu pa3pymieHnr aTOMOB, BEI3BAHHOM TEMH WJIM MHBIMHA MPUYUHAMU, TTIPOUCXO-
TUT TIOTEPS DJIEKTPOHOB, KOTOpask MPUBOIUT K H3MEHEHUIO MEPHOCTH MHUKPOKOCMOCA
atromoB. Korma 1o m3MeHenue craHoButcs paBHbIM ALt (AL’ = 0,020203236...),
AJIpO TEPSIET YCTOMYMBOCTD M pacnagaeTcs. Ho mpexe, yem morpykarbcsi B MUKpPO-
U MakpoKocMoc, AaBaiiTe ¢ Bamu pa3bepém, uTo mpeacTaBisieT co00K aToM, Kak
BITUSIFOT Pa3HBIC aTOMBI Ha CBOH MHUKPOKOCMOC...

CaMbIM TIPOCTBHIM TI0 CBOCH CTPYKTYpE SIBIISICTCS aTOM BOJOpPOJAa, U OH MUHU-
MaJIGHO BIIUSICT HA CBOH MHKpOKOcMOC (cM. Puc.13). MakcuMaibHOe BIIMSIHHE HA
MEPHOCTh MHKPOKOCMOCA OKa3bIBAIOT TPAHCYPaHOBBIE djieMeHThI. [Ipuuém, uz-
MEHEHHE MEPHOCTH MHKPOKOCMOCA, BBI3BIBAEMOE SJIpaMHU ITHX aTOMOB, CTAHOBHUTCS
com3smepuMbiM ¢ AL'1 = -0,020203236... I mocTaTOYHO HE3HAYNUTEIHLHBIX H3MCHECHUN
BO BHEIIIHEW cpejie, 4TOOBl ATH aTOMBI Hayajdd pachaaatrhcss U o0pa3oBbIBaThH Oojee
MPOCTHIE, YCTONYMBBIC SJIEMEHTHI.

B uém xe paznuure BIMSHUS HA MEPHOCTh MUKPOKOCMOCA aTOMaMH BOJOpOAa U
aTOMaMHU TPaHCYpPaHOBBIX JIEMEHTOB?.. SIIp0O aTOMa BOIOPOAA BECOM B OJHY aTOM-
HYI0 €JMHMIYy BBI3bIBAET MUHUMAaJIbHOE HCKPUBIIEHHE MEPHOCTH MHUKpPOKOCMOCA,
MIPOMU3BO/ISI BTOPUYHOE BBIPOKACHUE MEPHOCTH HA HUYTOXKHYIO BEIUYMHY AN'H = -

0,00008597... (cm. Puc.144).
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Puc. 144

Snpa TpaHCYpaHOBBIX 3JIEMEHTOB ITPOU3BOAAT BTOPUYHOE BBIPOKIECHUE MEPHO-
CTH MHUKPOKOCMOCA:

A)\,'Tpa]{c,ypaﬂ. =~ '0,020203236 san

N yxe n0CcTaToOuHO HE3HAYUTENIBHOTO BO3JEWUCTBUS M3BHE, YTOOBI MPOU3OILIO
pacKpbITHE KaUeCTBEHHOTO Oapbhepa MEexX1y (pU3nueckuM U 3(UPHBIM IJIaHAMU T1J1a-
HETBI, P KOTOPOM HAYMHAETCS pacmaj aTOMOB M NMPOUCXOAMT MEepeTeKaHhue Mare-
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puii ux oopasyronmx Ha 3pupHsIii wiad (cMm. Puc.145).

Puc. 145

| A;\.'Tpanc.ypan.+ AEl > Al = 0,020203236

Takum o0pa3oM, KaxkIbIH aTOM, B 3aBUCHMOCTH OT €ro aTOMHOIO Beca, B
0oJiblICH WJIM MEHbIIEH CTEeNeHH BJHMSET HA MEPHOCTH CBOEr0o MMKPOKOCMOCA,
BBbI3bIBasi BTOPHYHOE BBIPOK/ICHHE MEPHOCTH.

Jledopmarust mpoCTpaHCTBA MPOUCXOIUT HE TOIBKO B 30HE CAMOTO sApa aTroma.
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OObpa3oBaBiieecs AApo AePOPMUPYET NPOCTPAHCTBO BOKpYT ces. Ho aToro nsmene-
HUSI CTPYKTYpPBI IPOCTPAHCTBA HEAOCTATOYHO I CUHTE3a BELIleCTBa U3 ceMU (hopM
MAaTEPUH.

Bo3HuKaeT MCKpUBIEHME MPOCTPAHCTBA, I'ZAE€ B COCTOSHUU CIUTHCS BOEIUHO
mecTb (POpM MaTepHid, HO JUIsl CIUSHUA ceMU (POPM MaTepUil HE XBAaTAaeT HE3HAUYM-
TEJIBHOI'O UCKPUBJICHHUSI MUKPOKOCMOCA. MEpHOCTh 3TUX 30H KOJIEOJIETCS B IPEeIax

2,9800 < A < 3,00017

[Tpuuém, mist Toro, uToObI 0Opa3oBalics IEKTPOH, HEOOX0IMMa BETUYMHA Mep-
HOCTH:

3,0001 < Msa < 3,00017

IIpn 3TOM, cenpmas MaTepusi HAUMHAET CIMBAECTCA C IIECTHIO OCTAIBHBIMM, HO
ATO COCOUHEHHE OYEHb HEYCTOWYMBO. He3HauuTenbHbIE M3MEHEHMS OKPYXKAIOIIEH
Cpeabl MPUBOJAT K pacnagy 3TOro COeAMHEHU MaTepuil. IMEHHO MO3TOMY 3JIEKTPOH
NpOsIBIISIET ce0s U KaK BEILIECTBO, U KaK BOJHA (yaJu3M CBOICTB).

Jpyrumu cioBamu, IPOUCXOJUT MOCTOSTHHBIM CHUHTE3 U pacriaj] BelecTna, 00-
pasyromiero 31ekTpoH. [Ipu 3Tom 00pasyeTcst 3MeKTpOHHOE 00J1aK0, KOTOPOE MOXKET
npuoOpeTaTh Heckoibko ¢dopm: S-o6mako, P-o6mako, D-obnako, F-obGmako. DTu
AJIEKTPOHHBIE O0JaKa OTIMYAIOTCS JAPYT OT Jpyra CBOUMH IMPOCTPAHCTBEHHBIMU
dbopmamu, 94TO B CBOIO OUYEpE/b, BIUSET HA CBOWCTBA DJICKTPOHOB M, B PE3yJIbTATE
OHHM CO3/Ial0T pa3Hble MPOCTPAHCTBEHHBIE COCTMHEHUS MEXKITY COOOM.

[Ipu coenuHeHnr aTOMOB B MOJIEKYJIbl WJIM MPU CO3JAHUM U3 aTOMOB KpHUCTaJ-
JUYECKOMN PemIETKY, SJEKTPOHHBIE 00JIaKa Pa3HbIX aTOMOB CO3/al0T OOIIUE CUCTEMBI,
KOTOpbIe OoJiee ycToiuuBhl. [Ipu 3TOM cucteMy o0Opa3yloT J1Ba 3JI€KTPOHA, UMEIOIIHIE
TaK Ha3bIBaEMbIC, Pa3HbIC CIIUHBI. JTO CBSI3aHO C PA3HBIM THUIIOM UCKPHUBIICHUS MEp-
HOCTH MHKPOKOCMOCA, YTO TIPUBOJUT K MPOTUOY MPOCTPAHCTBA KaK B OJIHY, TaK U B
JIPYTYIO0 CTOPOHY OTHOCUTENILHO HYJIEBOTO (0aaHCHOTO) YPOBHS.

DJIEKTPOHHBIE CTPYKTYPhI COCETHUX ATOMOB CIUBAIOTCA B €IUHYIO 3aMKHYTYIO
cuctemy. HapyxHbie 2JI€KTpOHHBIE 000JIOYKU OTACIBHBIX aTOMOB HE 3aIlIOJIHEHBI 10
Oananca. Eciu aToM nMeeT HEU€THOE YHCIIO «HAPYKHBIX» JIEKTPOHOB, TO aTOM —
HeycToiuuB. Korja aToMbl COEIMHSIOTCS B €IMHYIO CUCTEMY, KaXK/IbI€ JIBa aTOMa OT-
JAI0T O OJTHOMY «CBOOOIHOMY» BJIEKTPOHY IJisi 00pa3oBaHUs OOIIEH YCTONYHBOM
CHUCTEMBI. YCJIOBHO 3JIEKTPOH, IBWXYLIMKCS IO 4YaCOBOM CTPEIIKE BOKPYT AApa,
ONPEAEIACTCS, KAK MMEIOLIUI MOJI0KUTEIbHBIA CIIMH, a IBKYLIUNUCS IIPOTUB Ya-
COBOM CTpEJIKH — oTpHHaTeAbHbIH cuH (cM. Puc.146, Puc.146a, Puc.147).
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Puc. 146
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Puc. 146a

CoenuHsiACch B MOJIEKYJIBI, CO3/1aBasi KPUCTAIIMYECKUE PEMIETKUA, aTOMBI Tepe-
XOIiT B Oonee ycTonunBoe cocTosiHne. OCOOEHHO MHTEPECHBI CO3/laBaeMble aToMa-
MU KPUCTALIMYECKHE PEmIETKH. Pa3Hble THUIBI KPUCTANTUYECKUX PEIIETOK, MMEIO-
1€ 0COOCHHOCTHU AJIEKTPOHHBIX CUCTEM, 00pa3yloT COOOM TPU TPyNIIbI: NPOBOAHU-
KM, TOJIYNPOBOJIHUKH ¥ W30JATOPHbI. Pa3nuyue CBOWCTB CBA3aHO CO CTEMEHBIO
YCTOMYMUBOCTHU AIEKTPOHHBIX CTPYKTYP.
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Y npoBOAHMKOB 00IINE 3JTEKTPOHHBbIE CHCTEMbl HECTA0UJIbLHBI, OCTOSHHO
o0pa3syrces M pacnagarTcsa. Bes Takas cucteMa MOCTOSHHO HaXOAUTCS B JIBUXKE-
HUM, MpaBlia 3TO JABM)KEHHE XAO0TH4HO. Eciv TeM WM MHBIM crocoOOM cO31aTh
HaIlpaBJIE€HHOE BO3JEHCTBUE HA MPOBOJHUKH (MPUIIOKUTH HAIPSKEHUE), BOZHUKAET
JIEKTPUYECKHH TOK.

Ho, 4uto camoe uHTepecHOE, 3JEKTPOHBI HE JBUTAIOTCS B IPOBOJHUKE. BHenHee
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BO3/€icTBHE (T0JI€) YBEIUUYMBAET CTENEHb HEYCTOMYMBOCTH 3JIEKTPOHOB, OHM pac-
[aJal0TCsl U MaTepuu, UX 00pasyrolue, NepeTeKkaoT Ha 3(pUPHBINA YPOBEHbD, /1€ MPO-
JOJDKAIOT MOJBEPIaThCsl BO3CHCTBUIO BHEIIHErO MOJIA. BHenHee nosie BeIHYXAAeT
HepeTeKaTb 3TH MATEpUM B ONpPEIEIEHHOM HalpaBiICHUU (BHEIIHEE BO3/EHCTBHE
[1ToJie] BiMseT Ha MEPHOCTh MUKPOKOCMOCA aTOMOB, YTO U NIPUBOAUT K IIEPETEKAHUIO
MaTepui Ha YPUPHBIN I1J1aH).

IIpr TakoM BBIHYKIEHHOM IEPETEKAHUW OTH MATEPUH TEPAIOT YacTbh CBOEH
DHEPIUH, YTO IPUBOJUT K HOBOMY CIIMSIHUIO MaTEpPUM B OYEPEIHOM 30HE MCKPHUBIIC-
HUST MHKPOKOCMOCA aTOMOB. ODJEKTPOH BHOBb CHHTe3HpyeTca. Takum oOpasom,
JABUKEHHE JIEKTPOHOB B/0JIb NPOBOJHHKA €CTh NMEPHOAMYECKOE NepeTeKaHue
MaTepuii, uX 00pa3youux, ¢ GU3NYECKOro ypoBHs Ha I(PUPHBLIA U 00paTHO.

MMeHHO TO3TOMY NIPHU COETMHEHUU B €AMHOE LEJI0€ KPUCTAINYECKUX PEIIETOK
pa3HbIX THIOB, (KaK B ClIy4ae IMOJYNPOBOJHHUKOB) M MPHU CO3AAHUM HEOOXOIMMBIX
BHEIIHUX YCIJIOBHM, MPOSABISAETCA TaK HA3bIBAEMbl, TYHHeJbHbIN 3¢ dexr. Korma
PacCTOSIHME MEXKIY TOUYKOM pacriajla U TOYKOW CHHTE3a DJIEKTPOHOB COCTABIISIET OT
JOJIA MAJUTUMETPA 10 HECKOJIBKUX MUIJUTUMETPOB. [Ipr 3TOM B 3TOM POMEXKYTKE —
30HAa «3aTHULIBS» — HE IPOUCXOAUT MEpeTeKaHHe MaTepuil ¢ (U3UUECKOro YPOBHS Ha
3¢upHBIA U 00paTHO. DTO SIBJICHUE BO3HUKAET MPHU PE3KOM OTJIMYUM HJIEKTPOHHBIX
CTPYKTYP KPUCTAJUIMICCKHUX PEHIETOK, 00pa3yromuX MoaynpoBoaHuK (cM. Puc.148).
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Puc. 148

OdeHb MHTEpECHBIC SBJICHUS MOKHO HAOMI0JaTh MpHU OOpa30BaHUU Pa3HBIMU
aToMamM¥ MoJIeKyJl... [Tpu oOpazoBaHuM MOJIeKyJl HAOIIOAAIOTCA JIBa TUIA MTPOILIECCOB
— JK30TEPMHUYECKHE U DHIOTEPMUUYECKUE PEAKLIHH, CYTh KOTOPBIX 3aKJIFOYAECTCS B
TOM, YTO aTOMbI C PA3HBIMH 3JIEKTPOHHBIMHU CTPYKTypamu, Npu 0Opa3oBaHUMU MoOJie-
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KyJ, B OJJHOM Cllyyae MOTJIOIIAIOT TEIUIOBYIO SHEPTHUIO U3 OKPYKAIOIIEro MpoCTpaH-
CTBAa, a B IPYTOM CJIy4ae — U3JIy4arOT 3Ty SHEPTHUIO.

DTO CBSA3aHO C T€M, YTO JJIs1 00pa30BaHuUs 0OIIEH CUCTEMBI U3 HECKOJIBKUX aTo-
MOB 3JIEKTPOHBI BHEITHUX 000JI0UEK BCEX ITUX aTOMOB JIOJDKHBI UMETh OJTMHAKOBBIM
DHEPTETUYECKUA yPOBEHb. be3 3TOr0 HeBO3MOKHO CO3IaHHME OOIIUX 3JICKTPOHHBIX
map ¥ COOTBETCTBEHHO — MoJieKyJ (cM. Puc.149, Puc.150).

Puc. 149

J=0,-1)>0
E =(-'| = -'2)
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Puc. 150

J=(1,-1,)<0
Ez("l "-'2)

[TornomnieHue TEMJIOBOM SHEPrUM MNPUBOJIUT K MOBBIIICHUIO HEYCTOWYMBOCTH
AJIEKTPOHOB, 0€3 KOTOPOH B IIEJIOM Psijie CITy4yaeB HEBO3MOXKHO Pa3HbIM aTroMaM 00b-
€MHUTHCS B MOJIEKYTY, B OJHY cucTeMy. [Ipu CHIIBHOM TEMI0BOM pa3orpeBe aTOMBI
HAYMHAIOT TEPATHh CBOM AJICKTPOHBI, KOTOPHIE HAUMHAIOT aKTUBHO PACIIaiaThCsi U 00-
pa3yroT MOHBI. [Ipu 3HAUMTENBHON MOTEPE ATOMAaMH AJIEKTPOHOB, UX S/Ipa MPU TAaKOM
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HarpeBC CTaAaHOBATCA HCYCTOP'I‘{I/IBBIMI/I W BOBMOJKCH HUX pacCIiala.

Takum 06p2130M, COCIMHCHUE aTOMOB B MOJICKYJbl, KPUCTAVNIMYECCKHUE pPE-
IETKH BO3HHUKAECT, KaK CJICACTBUEC U3MCHCHUA MCPHOCTH MHUKPOKOCMOCA 3THUX
aTOMOB TECMH HWJIM HMHBIMH BHCIHIHHUMHU BO3HeﬁCTBHHMH. CiausiHnde CTaHOBHUTCSH
BO3MOKHBIM IIPHA OIlI/IHaKOBOﬁ KPHUBU3HE MEPHOCTU MHKPOKOCMOCAa aTOMOB H
HAJIHYYMH BHECIITHUX 3JJEKTPOHOB ¢ IPOTHBOIIOJI0KHBIMHA CIIMHAMM.

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

CTaHOBUTCSI OYEBHUJIHBIM M3MEHEHHE MEPHOCTH MHUKPOKOCMOCA, BBI3BIBAEMOE,
KaK siipaMu aTOMOB, TaK M CO€AMHEHUSAMH atomMoB. Ho 3TO mpoucxoaut Ha ypoBHE
MHUKPOKOCMOCA. A 4TO K€ TOI/1a IPOUCXOAUT B MAKpoOKocmoce?!.

Kak 4dacto uenoBek, Iiisisi B HOYHOE HE0O, BUIUT 3araJloyHOe MEplLaHhe MUJI-
JUapA0B 3BE3/ U 3ayMbIBAETCSI O OPEHHOCTH U BEYHOCTH, 00 Y30CTH CHIOMHHYTHBIX
MHTEPECOB U OECKOHEYHOCTH, O TOM, KaK yCTpoeHa BceneHHasl, 1 Ha KaKuX «KUTaxX»
JEPAKUTCS HAllla TJIaHeTa... Kak BOZHUKIM 3BE3/bI, KaK IPOTEKAET UX KHU3Hb?.. Kako-
Ba MpUpoja 3Tux 3BE347 M, KOHEUHO, y MHOTHX BO3HUKAJO KEJTAHUE JOCTUYb UX XO-
Ts1 OBI MBICJIEHHO...

BosHukanu teopun BeeneHHOR, KOTOPBIE HE BBIACPKUBAIN UCIIBITAaHUS BpeMe-
HEM M 3aMEHSUIMCH IpyruMHu... Ho make cample COBpEMEHHBIE TEOPUM HE MOTYT J1aTh
0OBsACHEHHUS psiny sBJIIEHUNA npuponabl BeeneHHON. I OCHOBHBIM «KaMHEM IPETKHO-
BEHUA» BCEX TEOPUM O BCeneHHOM ABIISIETCS BOIIPOC O «YEPHBIX IBIPAX)».

«Yeépnas apipa» — 00J1aCTh MPOCTPAHCTBA, TOBOJIBHO MOCTOSHHAS, KOTOpas IO-
TJIONIAET BCIO MATEpHIO, MOMAJAOINIYI0 B MIpeeiibl e€ «BiIajeHui»... Marepus mo-
rJIoniaeTcsl «4EPHBIMU IBIpaMU», HO HAYEro UMHU He u3inydaercs. Hapymaercs oc-
HOBHOHM 3aKOH (PU3MKM — 3aKOH COXpaHeHHMs BellecTBa, martepum... Ckopee
HA000pPOT — ATH SBJICHUS TOJBKO MOATBEPKIAIOT YHUBEPCAIBHBIN 3aKOH COXpaHe-
HUS MaTepUH, KOTOPBIN JEHCTBUTEILHO CYIIECTBYET B MMPUPOJIC, & HE TOJHKO B MPE/-
CTaBJICHUSX JIFOACH.

A Kaxyuiygecss TpoOTUBOPEUHs] BO3ZHUKAIOT TOJBKO B pe3yJibTaTe€ TOro, YTO CO-
31aBacMble MOJieJii BCeneHHOM — HemoJIHbI M, COOTBETCTBEHHO, HE MOTYT JaTh
MPaBUJILHOTO MPEACTABJIEHUS O MPOIIECCaX, TPOUCXOASANIINX B IPUPOJE.

Uro xe mpoucxoaut? [laBaliTe monbITa€MCsi HAMTH OTBET HA ATOT BOIPOC...

Bcé€ 10, uyTO YenoBek BUIUT CBOMMU TJia3aMu, C TIOMOIILI0 IPUOOPOB U Ha3bIBA-
eT BceneHHOM, SBISETCS JMIIb Majgoi YacThlO CTPYKTYPHOTO OOBEIWHEHHUS IPO-
CTPAHCTB Pa3HOW MEPHOCTH, MPEJCTABISIONIET0 OO0 3aMKHYTYI0, cOalaHCHPOBaH-
HYI0 BHYTPH ce0sl CHCTeMY, KOTOpasi BXOJUT COCTaBHBIM JJIEMEHTOM B JIPYroe 00b-
€IMHEHUE NMPOCTPAHCTB, U T.]I. U T.II.

HazoBéM 3TO mepBoe CTPYKTypHOE OOBEAMHEHHE MPOCTPAHCTB-BCEJIEHHBIX C
pPa3HOM MEpPHOCTHbIO, METABCeJeHHOM U PACCMOTPUM, YTO OHO U3 CeOsl MpeaCTaBIIs-
er...

[TapannenbHO HalleMy HNPOCTPAHCTBY-BCEJIEHHOW pacloJiaratoTcsi APyrue mnpo-
CTPaHCTBa-BCEJIEHHBIE, KOTOPBIE UMEIOT JIPYryl0 MepHOCTh. Hame mpocTpaHcTBO-
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BCEJICHHAsl UMeeT MepHOCTh paBHYIO A7 = 3,00017. DTa MEpHOCTH MO3BOJISIET CIIUTHCS
B €IMHOE I1eJI0€ ceMH opMaM MaTepHid, KOTOpbIe U 00pa3yroT BCE BEIIECTBO HAIISH
BCeIeHHOH. JIj1s1 Toro, 4T0OBI BO3HHMKIIMA YCJIOBHSI JUTSl CIHSIHHSI O4epeaHON (popmbl
MaTepuy HaIlero TUIa, HeOOXOIMMO M3MEHEHHE MEPHOCTH, TaK Ha3bIBAEMOTO, MaT-
PUYHOTO MPOCTPAHCTBA HA BEIMUNHY:

AX =0,020203236...

EcTtecTBeHHO, HE MOXKET OBITH CIUSHUS «IOJIOBUHBD) MATEPUU C APYTUMH, KaK
HEJIb351 TOBOPUTH O MOJOBUHE YEJOBEKA... /(711 BOSHUKHOBEHHUSI CIMSHUS OYEPETHOM
MaTepuH, HEOOXOIMMO U3MEHEHHNE MEPHOCTH Ha OINpPEACNIEHHYIO BEIUYUHY, IS Clle-
AYIOIIETro CIUSAHUS HEOOXOIUMO ouepeaHOoe u3MeHeHne MepHocTu. [losTomy B mat-
PUYHOM IIPOCTPAHCTBE, KOTOPOE MMEET HEOJHOPOJHOCTh MEPHOCTH, B 30HaX C MeEp-
HOCTSIMHU, TO3BOJSIIOIIUMU CIIATHCA LIEJIOMY YHUCIY MaTepuii, 00pa3yrwrTcsi Mpo-
CTPAHCTBA-BCEJICHHBIE.

[IponcxoaUT KBAHTOBAHHME MEPHOCTH MATPHMYHOIO INPOCTPAHCTBA, KaK B
aToMe — KBaHTOBaHME JJIEKTPOHHBIX ypoBHeil. [I03ToMy B IHMCKpETHBIX 30HaX
MaTPUYHOI'O IMPOCTPAHCTBA MPOUCXOAUT CUHTE3 BEIIECTBA U3 PA3HOIO KOJIMYECTBA
MaTEPUH.

MepHOCTh Ka)KI0TO NMPOCTPAHCTBA-BCEIICHHOW HEOAHOPOAHA, YTO W IIPUBOIUT
K CMBIKaHHIO B 3THUX 30HAX HEOJHOPOIHOCTEN ABYX MPOCTPAHCTB-BCEJICHHBIX C Pa3-
HOIl MepHocThlO. PaccmoTpuM Tpu Onmxkailiive MNpOCTPaHCTBAa-BCEIEHHBIE (CM.
Puc.151),
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POCTPAHCTBA-BCEIICHHBIC C MEPHOCTBIO:
hs = 2,979966764,
A7 = 3,00017 (mama Bcenennas),
As = 3,020373236.

B 30Hax HEOAHOPOIHOCTEH MEPHOCTH IMPOUCXOIUT CMBIKAHHWE MPOCTPAHCTB-
BcesIeHHBIX (cM. Puc.152, Puc.153, Puc.154).
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Puc. 152
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Puc. 153
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Puc. 154

[Ipu cMbIKaHUM TPOCTPAHCTB-BCEICHHBIX C Ag M A7 MEXKIy HUMHU 00pa3zyercs Ka-
HaJ (Kak U y siaep kieTok). [lo aToMy kaHaimy Matepun U3 IpOCTPAHCTBA-BCEIEHHOM
C A HAUMHAIOT MEpPETeKaTh B MPOCTPAHCTBO-BCEICHHYIO ¢ A7. [Ipu aTOM cymiecTByer
KaueCTBEHHOE OTJIMYME BEIECTBA BCEJIIEHHOW C Ag M BElIECTBa BCeJIE€HHOMU ¢ A7. Ilo-
ATOMY, B 30HE CMBIKAHUS JTUX MPOCTPAHCTB, MPOUCXOAMT pAaCIaj BEIIeCTBa MPO-
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CTPAHCTBA-BCEJICHHOW C Ag U M3 MaTEpHil ero oOpa3yroluX NPOUCXOJUT CUHTE3 Be-
IIECTBA IPOCTPAHCTBA-BCEIEHHOM C A7.

JlpyruMu coBaMH, BEIIECTBO, 00pa30BaHHOE BOCHMbBIO (hOpMaMu MaTepHil pac-
najaeTcs, U CHHTE3UPYETCs BEIIECTBO U3 ceMu (opM MaTepHil. 30Ha CMBIKAHUS ATHX
IPOCTPAHCTB UMEET MEPHOCTb, JIEIKAIYIO B HHTEpBAJIE:

3,00017 < Aep. < 3,020373236

[ToaToMy ocBOOOXMaroIIasicsi BOChkMas (popma IpO0JDKAET HAXOAUTHCS B ATOU
30HE, HE CTaHOBUTCS cBOOOAHON. CO BpeMEHEM OHA HAKAILJIMBACTCS B 30HE CMbIKA-
HUSI U1 HAUMHAET BJIUSATH B HEKOTOPBIX Mpejenax Ha MEPHOCTh 3TOM 30HbI. JTO MpH-
BOJIUT K YBEJIMUCHUIO KaHaJla MEK]ly TPOCTPAHCTBAMU-BCEIICHHBIMU U BBI3bIBAECT €I1IE
OOJBIIMKA OTTOK BEHIECTBA C MEPHOCTHIO Ag. A 3TO MPHUBOJUT K BO3HUKHOBEHUIO
YCJIOBUH, MPU KOTOPBIX YaCTh BEIIECTBA C MEPHOCTHIO A7 CTAHOBUTCS HEYCTOMYMBOMN
¥ HaYMHAeT pacnajaThCs Ha COCTABIISAIONIME YaCTH;, BO3HUKAET, TaK Ha3bIBaeMas,
TEPMOsI/IEPHASl PeaKIusl.

Tak «3axurarorcs» 3BE315l... (cM. Puc.155, Puc.156, Puc.157, Puc.158).
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Puc. 155
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Puc. 156
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Puc. 157
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Puc. 158

30HBI HEOTHOPOTHOCTEH MOTYT OBITh Kak ¢ AL > 0, Tak u AA < 0. B ciyuae, ko-
r7ia HEOJHOPOTHOCTH MEPHOCTH MPOCTpaHCTBAa MeHbIe HyIst AA < 0, mpoucxoaut
CMBIKaHHE TIPOCTPAHCTB-BCEJICHHBIX C MEPHOCTSAMHU A7 U As. [Ipu 5TOM BHOBH BO3HH-
KalOT YCJIOBHS IIJISl TIEPEeTEeKaHUs MaTEPHil, TOIHKO HA 3TOT pa3 BEIIECTBO C MEPHO-
CTBIO A7 MEpPETEKaeT B MPOCTPAHCTBO C MEPHOCTHIO As. TakuMm oOpa3oMm MpocCTpaH-
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CTBO-BCEJICHHAsl C MEPHOCTBIO A7 (HallIa BceleHHas) TepsieT cBOE BellecTBo. U nmen-
HO TaK BO3HHKAIOT 3araJIouHbIe «4EpHBIC ABIPED»... (cM. Puc.159).

Puc. 159

Bor Takum o00pa3oM B 30HaX HEOJHOPOAHOCTEM MEPHOCTH HPOCTPAHCTB-
BCEJIEHHBIX 00pa3yroTcs 3BE3bI U «UEPHBIE IbIpbD». [Ipy 3TOM BO3HUKAET NepeTeKa-
HUE BEILECTBA, MAaTEPUIl MEXY Pa3HBIMU POCTPAHCTBAMU -BCEJICHHBIMHU.
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CyliecTBYIOT TakXe MNPOCTPAHCTBA-BCEJICHHBIC, UMEIOIIME MEPHOCTh A7, HO
UMEIOIIIKe JIPYTroi cocTaB BemiecTBa. [Ipu CThIKOBKE B 30HaX HEOJHOPOJAHOCTEH MPO-
CTPAHCTB-BCEJICHHBIX C OJIMHAKOBOW MEPHOCTHIO, HO Pa3HBIM COCTABOM HMX 0Opa3zy-
IOLIEro BEIIECTBA, BOSHUKAET KaHaI MEXIy 3TUMHU IpocTpaHcTBaMu. [Ipu 3ToM mpo-
UCXOJUT IMEpeTEeKaHue BEUIECTB, KaK B OJHO, TaK W B JAPYyroe MNpPOCTPAHCTBO-
BCEJICHHYIO0. DTO — HE 3Be3/]a U He «UEpHas NbIpa», a 30Ha MepexoAa U3 OJHOro
NMPOCTPAHCTBA B Ipyroe.

30HbBI HEOJJHOPOAHOCTU MEPHOCTH MPOCTPAHCTBA, B KOTOPBIX MPOUCXOJAT OMH-
CaHHBIE BBIIIIE MPOIECCHI, 0003HAYMM KaK HOJIb mepexoabl. [Ipuuém, B 3aBrCUMOCTH
OT 3HaKa AA, MOXHO TOBOPUTD O CIEAYIOUIUX TUIAX ITUX MEPEXO0I0B:

IoJi0kUTeIbHBIE HOJIb MepPexoabl (3BE3/1bl), Uepe3 KOTOphIe BEIIECTBO Mepe-
TEKaeT B IAHHOE TPOCTPAHCTBO-BCEICHHYIO U3 APYTOro ¢ 0OJIbIIeH MEPHOCTHIO:

(AL>0) n+

OTpunaTebHbIe HOJIb MEPEX0AbI, Uepe3 KOTOPHIE BEIIECTBO U3 JaHHOTO MPO-
CTPaHCTBa-BCEJICHHOM MEPETEKAET B IPYroe ¢ MEHbIIEH MEPHOCTBIO:

AL<0)

HejiTpasibHble HOJIb NepeXoabl, KOrja MOTOKM MaTepuidl JBUXKYTCS B 000UX
HaIpaBJICHUSX U TOMAECTBEHHBI JPYr JAPYyry, a MeEPHOCTH TMPOCTPAHCTB-
BCEJEHHBIX B 30He CMBIKAHMS NPAKTHYECKH He oTyIn4aTcs: NP,

Ecnmu mponomkuth fanee aHanu3 MPOMCXONAIIETO, TO YBHUIWM, YTO KaXKI0e
IIPOCTPAHCTBO-BCEJIEHHAs, Yepe3 3BE3/bl, MOJYYaeT MaTepHIO, a uepe3 «4EpHbIC Jbl-
pel» — e& TepseT. /[ BO3MOXHOCTH YCTOWYMBOIO CYIECTBOBAHHUS 3TOr0 IpoO-
CTpaHCTBAa HEOOXOIUM DajlaHC MEXIy MPUXOSIICH U yXoadIeld MaTepreii B JaHHOE
MIPOCTPAHCTBO-BCEICHHYIO. JIOKEH BBIMOIHATHCS 3aKOH COXPAaHEHUS BEIIECTBA, MIPU
YCIIOBUHU YCTOMUMBOCTH MPOCTPAHCTBA. DTO MOYKHO OTOOPA3UTh B BUIE (DOPMYIIBIL:

In* ik Mk dk + [Nk MOk dk = Jn'gx Mgk dk 9)

re:

N*(i)k — MOJIOKUTEIIbHBIA HOJIb-TIEPEXO/T (3BE3/14).

NCij)k — HEHUTPaNBHBINA HOJIb-NIEPEXOI.

N"(j)k — OTPUIIATESIBHBIN HOJb-TIEPEXO/I.

M)k — COBOKYITHasA Macca (opM MaTepuil, MPOTEKaroIIast Yepe3 3Be31y.

M(j)k — COBOKYIIHAsi Macca (HopM MaTepHil, MPOTEKAOIINX Yepe3 JaHHYI0 «uép-
HYIO JIBIPY» B APYTO€ MPOCTPAHCTBO-BCEIECHHYIO.

Takum o0Opa3zom, MEXIy MPOCTPAHCTBAMH-BCEIEHHBIMU C Pa3HOM MEPHOCTHIO
Yyepe3 30HbI HEOJHOPOIHOCTH MPOUCXOTUT MUPKYISIIHS MAaTEePUU MEXKIY MPOCTpaH-
CTBaMH, 00pa3yromuMu JaHHywo cuctemy (cM. Puc.156). KonuyecTBo mpocTpaHCTB-
BCEJICHHBIX, OOpa3yIOUIMX 3aMKHYTYIO COQJTaHCHPOBAHHYIO CHUCTEMY MOXET OBITh
paznuuHbiM. [TosTOMy TOXIecTBO (9) npaBuibHEN OyJeT 3anucarh B BUJIE:

[In* ik Mgy dkdi + [n%ik mPjk dkd(ij) = [In gk me dkdj (10)

Yepes 30HbI HEOAHOPOJHOCTH MEPHOCTH (HOJIb MEPEXO/bI) BO3MOXKEH MEPEX0.T
U3 OJTHOTO TIPOCTPAHCTBA-BCEICHHOM B npyroe. [Ipu aToM mpoucxonut Tpancopma-
IIMs BEIIECTBA HAIIETO MPOCTPAHCTBA-BCEICHHOW B BEIIECTBO TOTO MPOCTPAHCTBA-
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BCEJICHHOM, KyJla OCYIIECTBISIETCA MepeOpoc matepuu. Tak 4TO, HEM3MEHEHHOM
«HAaIlla» MAaTepUs MOMACTh B IPYTrUe€ NPOCTPAHCTBA-BCEIICHHBIE HE MOXKET.

30HaMH, 4yepe3 KOTOPbIE BO3MOXKEH TaKOH IMEpPEXO]| SBIAIOTCS «4YE€PHbIE Abl-
Pbl», B KOTOPBIX NPOHUCXOJMUT TMOJHBIA pachaj BEIIeCTBA [aHHOIO THIA H
HeliTpajbHbIE HOJIb NEePeXo/ibl, Yepe3 KOTOPbIe MPOUCXOAUT OallaHCHBIM 0OMEH Ma-
TEPUEH.

HeiiTpajbHble HOJIb Nepexoabl MOTYT ObITh YCTOMYHUBBIMHM WM BPeMeHHbI-
MH, NOSBJISIOIMMHACA NEPUOANYECKH WIM CIOHTaHHO. Ha 3emuie ecThb Leinblil psn
o0yacTel, rae NepuoUYecKd BO3HUKAIOT HEUTpajbHbIE HOJb nepexoasl. U ecou B
UX TpeAesbl MOMaalT KOopaldiau, caMoEThI, JIOAKH, JIFOU TO OHU OeccleHO Hucye-
3at0T. Takumu 30HamMu Ha 3emiie SBISOTCA: bepMyICckuil TpeyrojJbHHUK, paiiOHbI B
I'mmanasx u [lepmckas 30Ha U Ipyrue.

[IpakTH4yeCKH HEBO3MOKHO, B Clly4ae NMOMaJaHus B 30HY JACHCTBHS HOJIb MEpe-
X014, IPEeJICKa3aTh, B KAKYIO TOUKY U B KaKO€ IIPOCTPAHCTBO IIEPEMECTUTCS MaTEPUSL.
He roBops yxe 0 TOM, 4TO BEPOSTHOCTb BO3BPAILEHUS B UCXOJHYIO TOUKY IPAKTHYE-
CKHM paBHa Hy’10... OTCIOfa CIEQYET, UYTO HEUTPAJIbHBIE HOJb MEPEXOAbl HEJIb3s HC-
MOJIb30BATH JJIS HEJICHANIPABICHHOTO MEPEMEIICHUS B TPOCTPAHCTBE.

He meHee nHTEpeCcHa 1O CBOEH PUPOAE IBOJIIOUMS KUZHU 3BE3 ...

Tonbko 4TO POXKAEHHBIE 3BE3BI MOTYT OBITH TMTaHTamMu. VX pasmepbl MOTYT
OBITH OOJIbIIIE (TOMYOBIE TUTAHThI) BCEH COJIHEUHOU CUCTEMBI... [ITOTHOCTH MaTepun
TaKuX 3BE3] U3HAYaILHO HeBbICOKA (cM. Puc.157). C TeueHreM BpeMEHH B pe3yJibTa-
T€ TEPMOSJIEPHBIX PEAKIUNA aTOMbI, 00pa3yIoIIue 3BE3ABI-TUTAHTHI TEPSIOT JIEKTPO-
HBI, IIPOTOHBI ¥, B KOHEYHOM UTOT€, pACIIaJArOTCA.

3BE3IHOE BEUIECTBO TEPSET MPOCTEUIINE aTOMBI, TAKUE, KaK BOAOPO, T€JIUi U
Jp. ¥ BCE OOJBIINI MPOIEHT B HEM HAYMHAIOT COCTABIIATh ATOMBI TSKENBIX AJIEMEH-
ToB. Pazmep 3Be3/1bl YMEHBINIAETCS, OHa CTAaHOBUThCS BCE Oosiee M 0oJiee TUIOTHOM,
TSDKEJION U CTEIEHb BIIMSHUS HA MEPHOCTh OKPYXKAIOLIETO MTPOCTPAHCTBA CTAHOBUTCS
BcE Oonee u Oonee cuibHOM. Ecnu B Hawane cBOe SBOJIIONMM 3BE3/1a UMeEJa Mep-
HOCTb OKPY>KaIOIIEro €€ MPOCTPAHCTBA, PABHYIO

3,00017 < Xa < 3,020373236.

IIpu cBOEM CKaTWM OHa BBI3BIBAET BTOPHUYHOE BBIPOXKICHHE MPOCTPAHCTBA Ha
BermunHy AL < 0. A 3TO NMPUBOJIUT K TOMY, YTO MEPHOCTH OKPY’KAroIIEro e€ mpo-
CTPaAHCTBA CTAHOBUTCS PABHOIA:

3,00017 < (ha - AL) < 3,020373236

3,00017 < Ap < 3,02037323,

rae AL MOXeT KoJieOaThCs, Ha ISPBOM dTalle, B IMpeeax

0 < AA<0,020203236...

[TocTeneHHO BTOPUYHOE BBIPOXKJIECHUE MEPHOCTH ITPOCTPAHCTBA, BHI3BAHHOE TSi-

KECTBIO 3BE3/Ibl, CTAHOBHUTCS BCE Oosiece M Oosiee BhIpaKeHHBIM. VI MEPHOCTH OKpY-
KAIOIIETro 3BE3/ly MPOCTPAHCTBA HAUMHACT MPUOIMIKATHCS K MEPHOCTH A7.

I[lo Mepe pa3BuTHA 3TOro Ipolecca KaHajl MeEXAY I[POCTPAaHCTBaAMU-
BCEJICHHBIMU C MEPHOCTSAMH Ag U A7 yMeHbIIaeTcs. Bc€ MeHblllee U MEHbIIEe KOJIH-
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YEeCTBO BEINECTBA MEPETEKACT M3 MPOCTPAHCTBA C MEPHOCTHIO Ag B MPOCTPAHCTBO C
MEPHOCTHIO A7. IIpH ATOM aKTMBHOCTH M3IYyYEHHM TaKOW 3BE3/Ibl CTAHOBHUTCS BCE
MEHBIIIE ¥ MCHBIIIE, TIOKa HE TpeKpamaercs coBceM. HacTymaer cMepTh 3Be3[bl.
3Be3a «TYXHET»...

Ecnu B Hawane cBoel ABOJIIOIMM 3Be3/1a MMesia OOJBIIYI0O MacCy, HO MEHBIIE
JECSITU COJIHEYHBIX MACC, TO K KOHIly CBOEH XW3HHU OHA BBI3bIBAET BTOPUYHOE BbI-
POXKIECHHE MEPHOCTH, KOTJa MEPHOCTh OKPYXKAKOLIETO €€ MPOCTPAHCTBA CTAHOBUTCS
MEHBbIIIE MEPHOCTH A7.

AL = 0.0102018...

As<A < A7; M= Aa- AL

OHa npou3BOAUT Tporud B APYTyH CTOPOHY. Bo3HHMKaeT, Tak Ha3bIBaeMas,
HeliTpoHHas 3Be31a (cM. Puc.158). Ecnu B Havase cBoei 3BOJIIOIIMHU 3Be3/a UMesa
Maccy OOJIBIIIYI0, Ye€M JEeCATh COJHEYHBIX, BTOPUYHOE BBIPOXKIECHHUE CTAHOBHUTCS
CTOJIb 3HAYHUTEIBHBIM, YTO BBI3BIBAET CMBIKAHHUE MPOCTPAHCTB-BCEJICHHBIX C MEPHO-
cTsaMHu A7 U As (cM. Puc.159). [Ipu 3ToM MaTepus U3 MPOCTPAHCTBA C MEPHOCTBHIO A7
HaYMHAET MEPETEKaTh B MPOCTPAHCTBO C MEPHOCTHIO As. OOpazyeTcs «u&pHas abIpay.
Takum 00pazom, «4épHbIe AbIPbD» BO3HUKAIOT U B X0JI€ dBOJIIOIIUHU 3BE3I.

A Temnepb pacCMOTPUM TAKKE U MIPUPOY 00pa30BaHUsI IUIAHETAPHBIX CUCTEM.

B Hauane cBoeil KHM3HM 3B€37a MMEET OanaHC MEXIy €€ pa3MepoM, KaHaJoM
MEKly MPOCTPAHCTBAMHU C MEPHOCTSIMH Ag U A7 U KOJMYECTBOM BEILIECTBA, MEpPETE-
KaIOIIETo Yepe3 3Ty 3BE3/ly U3 MPOCTPAHCTBA C MEPHOCTHIO Ag (cM. Puc.160).
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Puc. 160

B pesynbTrare TEpMOSIEPHBIX PEAKIUI TPU TIOTEPE MPOCTHIX ATOMOB, Pa3MepPhI
3BE3/bI YMEHBIIAIOTCA, ¥ OHA HE B COCTOSHMM IPOIYCTHTh uepe3 cebs BCI0 Maccy
MaTepuii, TEKyIUX W3 TIPOCTPAHCTBA C MEPHOCTHIO Ag B IPOCTPAHCTBO C MEPHOCTHIO
A

DToT nucbaaHC cO BPEMEHEM YBEIMUYMBACTCS U JIOCTUTAET B KOHEYHOM HTOTE
KPUTHUYECKOTO ypOBHS. [IpOMCXOMNUT KOJOCCAIBHBIN B3PHIB, YaCTh BEUIECTBA 3BE3IbI
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BbIOpAChIBaCTCSA B OKpYKaroliee ¢ MpOCTPaHCTBO. [Ipu 3TOM yMEHbIIAeTCs Mep-
HOCTh 3TOTO OKPY’KAOIIEro 3Be3/ly MPOCTPAHCTBA U (hopMHpyeTCs KaHall, IO KOTO-
pOMY TEpeTeKaeT TaKOe KOJIMYECTBO MAaTEpHUU, KOTOPOE 3BE37la B COCTOSHHUH Yepes
ceOs porrycTuTh (cM. Puc.161).

Puc. 161

ACTpPOHOMBI Ha3bIBAIOT 3TOT B3PhIB — B3PbIBOM CBEPXHOBOM 3Be3/Ibl.
[Ipu sTOM B3pBIBE 3BE3/a TEPSET KAaK CBOM BEpXHHE HamOoJiee NErKue Cliou, Co-
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CTOSIIME U3 BOJAOPOJA, FEIUS U APYTHX NPOCTHIX aTOMOB, TaK U BHYTPEHHHUE CJIOH,
colepKalue TsDKENBIE aTOMBI, TOJIBKO B 3HAYUTEIBHO MEHbIIEW crerneHu. llpu
B3pbIBE MPOUCXOAUT JeopMalus MPOCTPAHCTBA U HA OTHOCUTENILHO OOJBIINX pac-
CTOSIHUSIX (HECKOJIBKO acCTpOHOMHYECKMX eAuHMI]). M ecnm siapo aToma BBI3BIBAET
MaKCUMalbHOE UCKpUBIIEHUE (edhopmalinio) npocTpaHcTBa BOIU3M ceds, To, o Me-
pe ymajaeHus oT sjapa, 3Ta aedopmalusi CTaAaHOBUTCS BCE MEHbIE W MeHbIne. [Ipu
B3PBIBE CBEPXHOBOH 3Be3bI JAehopMarus MPOCTPAHCTBA MPOSBISETCS CHIIBHEE TPH
yIJICHUHU OT 3TOM 3Be3/1bI (cM. Puc.162).

Puc. 162

Takum 00pa3oM, BBIOPOIIEHHBIE MPU B3PhIBE BEPXHUE CJIIOU 3BE3/IbI 00pa3yIoT
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ra3onbLIeBYI0 TYMAHHOCTb, U3 KOTOPOH CO BpeMeHeM 00pa3yroTcs IiaHeTsl. [1pu-
yéM, 4eM OJIMKe K 3Be3/le BO3HMKAET IIaHeTa, TeM 00Jiblle €é IUIOTHOCTh M
00JIbIIMH MPOLEHT THKEJIBIX ATOMOB B €€ coctaBe. UeM naJibie oT 3Be31bl 00-
pa3syercsi IUIAHETA, TeM MEHbIE €€ MJIOTHOCTh U TeM 0O0JIbIINI MPOUEHT «JIEr-
KHX» aTOMOB eé 00pa3yloT: BOAOPOJ, KHMCJOPOI, Yyrjiaepoda, Boaa U T.a. (CM.
Puc.163 v Puc.164).

Puc. 163
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Puc. 164

Tenepsr BepHEMCS K cCHUCTEME, KOTOPYIO 00pa3yrOT MEXIy cOoOOi Tpymma mpo-
CTPAHCTB-BCEJICHHBIX C Pa3HOH MEPHOCTBIO.

Tak kKak MEpHOCTh MATPUIHOTO MPOCTPAHCTBA, B KOTOPOM OHH 00pa3yroTCs He-
OJTHOPOJIHA B Pa3HbIX HANPABJICHUSX, TO BO3HUKAIOT YCIOBUS ISl MOCTEIICHHOTO BbI-
POXJICHUSI MEPHOCTH KaXKIIOTO U3 MPOCTPAHCTB-BCEIICHHBIX, PA3jIMYHOC B Pa3HBIX
HanpapJIeHUsX. BO3HUKaeT KBaHTOBAHUE T-MEPHOTO MAaTPUIHOTO MTPOCTPAHCTBA.

B pesynpraTe 3TOr0 MpOCTpaHCTBA-BCEJICHHBIE 00pa3yloT 3aMKHYTYIO cOanaH-
cupoBaHHyt0 cuctemy (cM. Puc.165), B KOTOpoi 0THO IPOCTPAHCTBO-BCEICHHAS TI0
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Mepe YMEHBUIEHUSI MEPHOCTH (BBIPOKACHUS) MEPEXOAUT B JIPYroe MpOCTPaHCTBO-
BCEJICHHYIO.

AR

B 30Hax, r’A¢ YMCHbBIICHHUC MCPHOCTU CTAHOBUTCA KPUTUUCCKUM JI BCCX IIPO-

CTPaHCTB-BCCJIICHHLIX, OHHU CIIMBAIOTCA B OAHO I_ICJ'IOC! M umeroT B 3TUX 30HAX OJWHa-
KOBYIO MCPHOCTD

A2 =2,878950584...

Hamry metaBcenennyio GpopmMupytoT neBath Gopm Matepuid. Hucio nepectaHo-
BOK (KOMOWHaIMii) n3 HUX paBHO 459. YuuThIBas, 4T0 MUHUMAJILHOE YHCIIO B3aUMO-
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NEHUCTBYIOIIMX MEXIy coOoi GpopM MaTepuii T10HKHO OBITh HE MEHEE ABYX, 3Ty LU-
Py MOXHO TOJTYYUTh U3 (POPMYITBI

Y C™ =nl/ml(m-n) (11)

rJie:

nN=9;2<m<9.

B To Bpemsi, kak B IEHCTBUTEILHOCTH HAIIy METABCEJICHHYIO 00pa3yloT TPUCTA
MIPOCTPAHCTB-BCEIICHHBIX. JTO 3HAYUT, YTO CYIIECTBYIOT «HE3AIOTHCHHBIC» 30HBI
MaTPUYHOTO MPOCTPAHCTBA, YTO TOBOPUT O TOM, UTO Ipoiiecc GOpMUPOBAHUS HAIlIEH
METaBCEJICHHOMN HE 3aKOHYEH, U YTO Ha CTPYKTYPY METABCEJICHHONW MOTYT OKa3bIBaTh
BJIMSIHUE JIPYTHUE CUCTEMBI MpOCTpaHCTB. Halia MeTaBceneHHas sBISETCS JUIIb 3a-
BEpIIEHHOW YacThlO MPHUTOM, OYEHb MAaJEHBKOW YacThiO, TOrO, YTO Ha3bIBAETCA
boasummm Kocmocom.

Ilepen TeM, Kak IEPENUTH K CIAEAYIOUIEN MTPOCTPAHCTBEHHON CHUCTEME, XOTENOCH
OBl OTMETHTH CIEAYIOLIEE: IPOCTPAHCTBA-BCEIICHHBIE, 00pa30BaHHbBIE CUHTE30M JIBYX
1 TpEX (hopm mMaTepuii, UMEIOT MAaKCUMaJIbHYI0 HECTAOUIIBHOCTb, HO B TO K€ BpEMsI
OOJIBIIYI0 aKTUBHOCTh CTPYKTYp, @ MPOCTPAHCTBA, OOpPa30BaHHbIE CUHTE30M JEBATU
dbopM Marepuil, MaKCUMalIbHO YCTOWYMBBI U MAaKCUMaJbHO MHEPUUOHHBI. [loaTomy
OOJIBIIMHCTBO «BAKAHTHBIX» MECT — JJISI IPOCTPAHCTB C MEPHOCTBIO A2 U A3...

Nnasa 11. MaTpu4yHoe npocTpaHcTBo. O6pa3zoBaHue cy-
nepnpocTpaHCTB

MatpuyHoe nmpocTpaHCcTBO — 4TO 3TO Takoe?!.. Ilpexnae, yeM mpoaBUTaThCs
Jabllie B MO3HAHUE MAKPOKOCMOCA, TABAWTE C BaMHU OMNPEICIUMCA C ITUM MOHATH-
eM... J{ss Toro 4ToObl BO3HUKIIM YCJIOBUS JJISL CIUSHUS ouepeqHON hOpMbl MaTepUU
Halllero TUMa, HeOOXO0IMMO U3MEHEHHE MEPHOCTH MPOCTPAHCTBA HA HEKOTOPYIO Xa-
PaKTEpHYIO UMEHHO JUIsl 3TOro Tumna matepuil 6osbinoro Kocmoca, BenmmuuHy, paB-
HYIO0

AL =0,020203236...

OuepegHoe M3MEHEHHE MEPHOCTHU Ha ATY BEJIUYUHY AL MPUBOJUT K CIHUSHUIO
enl€ oaHON (GOpPMBI MAaTEPUH, KOTOpPAst TOYHO YKJIAJbIBACTCSI B IIPOKPYCTOBO JIOMKE
ATOro K03 dHUIlMeHTa KBAHTOBAaHUSI MEPHOCTH MPOCTPAHCTBA.

[Ipu mocnenoBaTelbHOM HM3MEHEHMM (KBAaHTOBAHMM) MEPHOCTH IMPOCTPAHCTBA
Ha BEJIMYMHY AL, MPOMCXOAUT MOCIIEA0BATEIBHOE CAUSHIE POPM MaTepuil U oOpa3o-
BaHUE Pa3HbIX TUIIOB MPOCTPAHCTB-BCEJIEHHBIX (YACTUYHO ATOT BOIPOC paccMarpu-
Banicsa B I'maBe 10). Takum oOpa3om, mMeeTcsi rpynna Marepuid JaHHOI0 THIA,
CHHTE3 BellecTBA U3 KOTOPHIX BO3MOKEH NMPH W3MEHEHNH MEPHOCTH MPOCTPaH-
CTBA HA BeJIMYMHY AL VISl KAaXKI0# U3 ITHX (popM.

[Ipu sTOM oOpasyercsi cucTemMa MPOCTPAHCTB, OOPA30BAHHBIX CHHTE30M MaTe-
puit nanHoro tuma. Koadduiment AL MOXeT NMPUHUMATH CaMble pPa3HbIC 3HAYCHUSI.
Jla’)xe M3MEHEHUE €ro Ha HUYTOXKHYIO BEJIMYMHY NPUBOJUAT K TOMY, YTO MaTepusd
HaIlleTO TUIAa HE MOXET CIUThCA B BEUIECTBE (BbIpOAUTHCA). [Ipu Apyrom 3HadueHnmn
A\ BO3HUKAIOT YCIIOBHS JJISl CIUSIHUSL BOEAMHO MAaTe€puil APYroro THUMa, OTJIMYHOTO
OT HaIero. JTO MPUBOAUT K OOpPa30BaHHMIO KAUYE€CTBEHHO IPYTOM CHUCTEMBI IPO-
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CTPAHCTB — 00pa3yeTcsi IPyroe MAaTpu4HOe MPOCTPAHCTBO.

B pe3ynbTaTe 3TOr0 Mbl HIMEEM LENYI0 CHCTEMY MAaTPUYHBIX MPOCTPAHCTB, KO-
TOpbIE OTIIMYAIOTCA APYT OT JApyra KO3PQPUIMEHTOM KBAHTOBAaHUS MEPHOCTH MPO-
CTPaHCTBa M TUIIOM MaTepuil MX OOpa3ymoIIUX. DTO MPOSIBISETCS B KaY€CTBEHHOM
OTJINYMH BELIECTB, BO3HUKAIOIIMX MPH CIHMSHUN PAa3HBIX TUIIOB MAaT€pUU U PA3HOIO
KOJIMYEeCTBa JOPM MaTepuil, 00pa3yroLUX KaKIbli U3 3TUX TUIIOB BEIIECTB.

Kaxxioe MaTpuuHOoe MpOCTPAHCTBO HEOJHOPOIHO MO MEPHOCTH. DTU KoJseOa-
HUS MEPHOCTH MATPUYHOTO MPOCTPAHCTBA MPUBOJAAT K TOMY, YTO B HEKOTOPBIX €0
00JIacTSAX MPOUCXOAUT CMBIKAHUE C JPYTUMHU MATPUYHBIMU MPOCTPAHCTBAMU, HUMeE-
IOIMMH B 3THX OOJACTAX TaKyl € MEPHOCTb. BO3HMKAIOT 30HBI NEPETEKAHUS U3
MaTPUYHOTO TMPOCTPAHCTBA C OAHUM KOA()(PHUIIMEHTOM MEpPHOCTH Y B MaTPUYHOE
IPOCTPAHCTBO C IPYTrUM KO3DPUITUEHTOM.

N ecnu B cmyyae oOpa3oBaHUs 3BE3 M «UEPHBIX IBIP» BCE ONPEIEISIIOCH JIUITh
KOJIMYECTBOM MaTrepuii, 00pa3yrolux MPOCTPAHCTBA-BCEICHHBIC B 30HE 3aMbIKAHMUSI
(cm. tnaBy 10) u matepun ObUTM OJIHOTO THIIA, T.€. KBAHTOBAIUCH KOA(DPUIIMEHTOM
mepHoctu Y = 0,020203236..., TO npu CMBIKAHUW MATPUYHBIX MPOCTPAHCTB BO3HU-
KAlOT 30HBI MIEPETeKaHUsI MaTepUid, UMEIONTUX Pa3TUYHbI KOAGOUIIMESHT Yi MaTEepHil
Pa3HBIX TUIIOB, KOTOPHIE He MOTYT ObITh COBMECTUMBIMM HU NMPH KAKUX YCJIOBH-
X,

Yo k€ MPOUCXOIUT B ATUX 30HAX CMBIKAHHSI MAaTPUYHBIX NpocTpaHcTB?!. B 30-
HaX CMBIKaHUS [IPOMCXOAMT Paclaj BelecTBa KaK OHOI0, TAK M APYyroro TUNa, u
o0pa3yroTcsi «cBOOOJHBIC» MaTEePUH KAK OJHOI0, TAaK M Apyroro tunos. Ho, 4o
ke npoucxoauT gansie?! Ha mporeccsl, MPOUCXOAAIIUE B 3TUX 30HAX, BIUSAIOT TPU
YCJIOBHSL:

1) xonmu4yecTBO (OpM MaTEPHA TAHHOTO THIIA, OOPA3YIOMUX KaXI0€ MATPHIHOE
MPOCTPAHCTBO B 30HE UX CMbIKaHUs. Yale Bcero KoJmyectBo Gpopm martepuid, oopa-
3YIOIIMX KAKJI0€ U3 MAaTPUUYHBIX IPOCTPAHCTB, PA3JIMYHOE. JTO, B CBOIO OUYEPED, CO-
31a€T pa3HbIA MOTOK BEUIECTBA IO COBOKYITHOMY COCTaBY, MEPETEKAIOLIETO U3 OJAHO-
ro MaTPUYHOI'O MPOCTPAHCTBA B JIpyroe U 0OpaTHO. BO3HMKAIOT JBa BCTPEUHBIX IO-
TOKa, YTO MPHUBOJUT K OOPAa30BAHMIO MOIIHBIX BUXPEBBIX MOTOKOB (hOopM Martepuii
JBYX THUIIOB B 30HE WX mnepeceueHus. [lpu 3ToM Oosee MOIHBIN MOTOK pa3BEepHET
c1a0bIil BCISATh, U BOBHUKHET MOILHBINA BUXpEBOU (DOHTAH MaTEpHil IBYX THUIIOB.

2) Ha MOIIHOCTh MOTOKOB MAaTepUil M3 MATPUYHBIX MPOCTPAHCTB OKa3bIBACT
BJIMSIHUE MEPHOCTh 30HBI CMBIKAHUS JBYX MaTPHUYHBIX MPOCTPaHCTB. EcTecTBEHHO,
3Ta MEPHOCTh HE MOXKET ObITh TAPMOHUYHOW C THUIIOM MEPHOCTH KaXIOro M3 MaT-
PUYHBIX TPOCTPAHCTB, HO OHA MOKET OBITh OOJIee OIM3KON K THUITY MEPHOCTU OJHOTO
WJIM IPYTOTO TUIIA.

|A'1- A1) < | A'2- A1z (12)

Jpyrumu cioBamMH, BO3HUKAET Iepernaj MEPHOCTH B MATPUUYHBIX MPOCTpaH-
CTBax B 30HE CMBIKAHMS, PA3JIMYHBIN JUIsI KKJIOTO U3 MAaTPUYHBIX MPOCTPAHCTB. A
TaKK€ UMEET 3HAYEHHE 3HAK ITOr0 Nepenajga — IMOJ0KUTENbHBIN WM OTPULIATEIIb-
HbIi. OTpULaTeNbHBIN Nepenaj o3HadaeT 0osiee OJaronpusITHbIE YCIOBUS JIJIsl BbITE-
KaHUs MaTEPU U3 JAaHHOTO MAaTPUYHOIO MPOCTPAHCTBA.
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3) K KaKkOMy TUIy KBaHTOBaHHsI MEPHOCTH MAaTPUYHBIX IMPOCTPAHCTB OKa3bIBa-
eTcst OJIHKe MEPHOCTh 30HBI CMBIKAHUSI MATPUYHBIX TPOCTPAHCTB:

|A1-A'12| /A1 <0

[A2-A12| /N2>0 (13)

WIn

[A'1-A12| /A1>0

|A2-A12| /M2<0

MepHOCTh 30HBI CMBIKAHUSI MOKET OBITH OJIMKE K TUITy MEPHOCTH A'1 Win A'>.
[Ipu 5TOM ecnu paznuure B MEPHOCTU YCIOBHO AL'12, a KO3(h(PUIIMEHT KBAaHTOBAHUS
Y U IPOMCXOAMT paciaj MaTEPHUil THUIIA MEPHOCTH A'2

|AL'12-ay'1 | — 0

Ecnu:

|AL'12- by'2] — 0

[IpoucxoauT pacnag MaTepUil TUIIA MEPHOCTH A'1.

Ecnu:

(ALM'12-by'2) <0

[IpourcxoauT cuHTE3 MaTEpHil THIA MEPHOCTHU A'2. I COOTBETCTBEHHO HAO0OPOT,
eCcu:

(AM12-ay'2) <0

[IporcXoaUT CUHTE3 MAaTEPHU TUIIA MEPHOCTH A'1;

['ne a u b 0603HadaeT, kKakoe KOJIMIECTBO pa3 KOIDOUIMEHT Yi «IIOMEIAeTCs» B
30HE AehopMaliii MEPHOCTH POCTPAHCTBA.

Jpyrumu cioBaMu, B 30He CMBIKAHHS MOKeT BOSHMKHYTh CHHTe3 (popm ma-
TepUil KAKOro-HUOYAb U3 ABYX THIIOB MEPHOCTEl MATPUYHBIX IPOCTPAHCTB 3a
CYéT paclienJieHusl MaTepui Apyroro tuma. Ilpm 3TOM CHUHTE3€ MOXKET NOTJIO-
IaThCSl MATEpUsl MPOMEKYTOYHOTO TUIIA MEPHOCTH W BBIIEIATHCS MaTepus Mpome-
’KYTOYHOTO THUIIA, YTO B CBOIO OYEPEIb BBI3BIBAET HEYCTOMYMBOCTh B MATPUUYHOM
MPOCTPAHCTBE C THUIIOM KBAHTOBAHMS MEPHOCTU Y1 WM Y2, B 3aBUCHUMOCTH OT
HaIlpaBJICHUS IEPETEKAHU MATEPUH.

He npaBna am, 0O4eHp HAIIOMUHAET IO CBOEH MPHUPOJE IK30TEPMUUYECKUE U IH-
JOTEPMUYECKHE PEAKUUHW HAa YPOBHE MHUKPOKOCMOCA, IPU KOTOPBIX MOIVIOLIATIOCH
WU BBIIEISIIOCH TEIUIO M3 OKpYykaromeh cpenbl (cM. I'maBy 10). Bepuémcsa x npo-
1eccaM, IPOUCXOISAIINM B 30HE CMBIKAHMS IByX MaTPUUYHBIX IPOCTPAHCTB...

B 3aBuCMMOCTM OT TOro, Kak B3aUMOJEWCTBYIOT IE€PEUYUCIICHHBIE BBILIE TPU
YCIIOBHSI, B 30HE CMBIKaHUS JIByX MATPUYHBIX MPOCTPAHCTB MOXKET BOSHUKHYTh 30HA
CHUHTE3a MaTE€pUN TAHHOTO THUIIA WK 30HA paclajaa 3TUX marepuil. B ogqHoOM cityyae

BO3HHMKAET IIEHTP 0Opa30BaHUS MPOCTPAHCTB-BCEICHHBIX C JIAHHBIM TUIIOM KBAaHTO-
BaHHWs MEPHOCTH MPOCTPAHCTBa (CcymnepaHanor 38e3/bl) (cM. Puc.166).
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Puc. 166

B npyrom ciyuyae BO3HMKAeT LEHTpP pacnaja MpOCTPAHCTB-BCEJICHHBIX C JIaH-
HBIM TUIIOM KBaHTOBAHUS MEPHOCTHU MPOCTPAHCTBA (CyNEpaHaIor «YEPHOM IBIPHI»).

[Ipu sTomM cuHTE3upOBaHHbIE (OPMBI MAaTepUil JAHHOTO THUINA KBAHTOBAHUSA
MEPHOCTH HAaYMHAIOT CKAIUIMBATHCS B 30HE€ CMBIKAHUS MATPUYHBIX MPOCTPAHCTB, U
€CJIM Macca BBITEKAIOIINX U3 30HBI CMBIKAHUS MAaTEPHUl MEHBILIE MacChl CUHTE3UPYeE-
MBIX MaTEpUi, B ATON 30HE BO3HUKAET M30BITOYHAS] KOHLIEHTPALMSI MAaTePUH B 30HE
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CMBbIKAHUS MAaTPHUYIHBIX ITPOCTPAHCTB.

Co BpemeHeM, U30bITOYHAS KOHIICHTPAIUSI CTAHOBUTCA KPUTUYECKON M HAUYWHA-
€T MEIIAaTh BTEKAHUIO MATEPUM B 3Ty 30HY, YTO NPUBOJUT K BO3ZHUKHOBEHHUIO HE-
YCTOWYMBOCTH MEPHOCTHU 3TOM 30HBI. [IporcxXonuT cynepB3phIB, MPH KOTOPOM H30bI-
TOK CUHTE3UPYEMBIX (JOpM MaTepuil BEIOPACHIBACTCS U3 30HBI CMBIKAHUS, U TIPU STOM

BO3HUKAIOT KOJIEOAHHUSI MEPHOCTH BHYTPHU KaXKJOTO U3 MAaTPUUHBIX MMPOCTPAHCTB (CM.
Puc.167).

Puc. 167

225
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B 3Tux 30HaxX BHYTpEeHHEro KojeOaHusi MEPHOCTH MaTpPHUYHOTO MPOCTPAHCTBA
HAYMHAETCSl MPOIECC 00pa30BaHUsI MPOCTPAHCTB-BCEICHHBIX, U3 KOTOPHIX (hopmu-
PYIOTCSI CUCTEMBI IIPOCTPAHCTB-BCEICHHBIX (MeTaBCeJIeHHbIE) B 30HaX BHYTPEHHETO
KoJie0aHusT MEPHOCTH MpocTpaHcTBa (cM. Puc.168).

Puc. 168

ECTGCTBCHHO, AMIUIUTyda BHYTPCHHETO KoJIeOaHHs MCPHOCTH MAaTpHUYIHOTIO IIPO-
CTpaHCTBa YBCIUWYHUBACTCA C YAAJICHUCM OT 30HBI CMbIKAHUA MATPUYHBIX IIPO-
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CTPAHCTB. A 3TO MPUBOJUT K TOMY, YTO B ITUX 30HAX MOTYT CIUTHCS BOEAUHO Pa3HOE
KoJu4ecTBo (opM Marepuil JaHHOTO Tuma. [Ipuuém, yem panbiie OT LEHTpPa 30HbBI
CMBIKaHHsI MATPUYHBIX IIPOCTPAHCTB, TEM OOJIBILIEE KOJUYECTBO (hOpM MaTepuil Mo-
T'YT CJIUTBCS U 00pa3oBaTh BeniecTBo (cM. Puc.169).

CrnuBivecs BoeIUHO ABe (POpMBI MaTEpHii B IEPBOI 30HE OT IIEHTPa 00Pa3yIoT
MeTaBCeJIeHHYI0 M3 OJHOI0 NMPOCTPaHCTBa-BceJdeHHOM. Tpu ciauBmmecs Gopmbl
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MaTepuil GOpMHUPYIOT B CIEAYIOLIEH 30HE METABCEJEHHYI0 M3 TPEX MPOCTPAHCTB-
BceJieHHBbIX. [Ipu cnusinun yeThipéx ¢popM Matepuid, o0pasyercs MeTaBceJeHHas1 U3
ceMH NPOCTPAHCTB-BCeJdeHHbIX. ClusHUE TSATH, COOTBETCTBEHHO, NAET ABAALATH
nAaTh. CIUsSHUE IECTH — IIEeCThAECHAT MIECTh.

[Ipu cnugHUU ceMu — €TO JAeBATHAAUATH, BOCbMU — JBECTH COPOK HIECTh,
JIEBATH — 4YeThIPpecTa NAThAECAT JAeBATH NMPOCTPAHCTB-BCEJEHHbIX, (JOPMUPYIO-
IIIUX METABCEJIICHHYIO B COOTBETCTBYIOIIEH 30HE BHYTPEHHETO KOJICOAHUS MEPHOCTH
JAHHOTO MAaTPUYHOro TmpocTpaHcTBA. KoJMuecTBO BO3MOMKHBIX MPOCTPAHCTB-
BCEJICHHBIX, BXOJSIIMX B METABCEIICHHYIO, OINpeeseTcss no (GopMmyse KOJIUYeCTBa
KOMOWHAIIUN U3 MaTepuid, KOTOPhIE 00pa3yroT BEIIECTBO MPOCTPAHCTB-BCEICHHBIX.

>y C™n =n!/ ml(n-m)! (14)

nm

rme: 2<m<n.

N — MakcHUMalbHOE KOJUYECTBO MATEPUM TAHHOTO THUIIA KBAHTOBAHUS MEPHO-
CTH, ¢ KO3(h(PUIMEHTOM KBAHTOBAHUA 7Yi, KOTOpble 00pa3ylT MNPOCTPAHCTBA-
BCCJICHHBIC B JJAaHHOW 30HE€ BHYTPEHHETO KOJ€OaHUs MEPHOCTH MATPUYHOTO MPO-
CTpaHCTBA.

Yamie Bcero KOJIMYECTBO MPOCTPAHCTB-BCEICHHBIX, OOpa3yIOIMX JaHHYIO Me-
TaBCEJICHHYI0, MEHbIIIE MaKCUMabHOro. M 4eM fasnpiiie oT [eHTpa 30Hbl CMBIKaHUS
MAaTPUYHBIX TPOCTPAHCTB, TEM OOJIBIIEC OTIWYHNE MEXKIY BO3MOKHBIM M PEabHBIM
KOJINYECTBOM IIPOCTPAHCTB-BCEIICHHBIX, 00pa3yONINX JaHHYIO METaBCcelIeHHY0. Yem
JajbIIe OT LIEHTpa, TeM OOJIbIIE «CBOOOIHBIX MECT».

Jleno B TOM, YTO YCJIOBHMSI KBAaHTOBaHHUSI MEPHOCTH JAHHOM 30HBI KOJeOaHUA
MEPHOCTH SBISAIOTCS JUIIb HEOOXOAUMBIMHU YCJIOBUSIMM JJA 00Pa30BaHMs IPO-
CTPAHCTB-BCEJICHHBIX. JIOCTATOYHBIM 3TO YCIIOBHE CTAaHOBHUTCS TOJIBKO TOrAa, KO-
r71a B 9Ty 30HY BHYTPEHHETr0 KOJIeOaHUsS MEPHOCTH MAaTPUYHOTO TIPOCTPAHCTBA IOTa-
JaeT Heo0XoaMMasi Macca MaTepuil 1Jisi CHHTe3a ITUX NPOCTPAHCTB-BCEJIEHHBIX.
XO0Tst Macca MaTePHil «BBIOPOIIIEHHBIX)» M3 30HbI CMBIKAHUSI MATPUYHBIX MPOCTPAHCTB
BO BPEMSI CBEPXB3pbIBA OTPOMHAsI, HO BCEr1a — KOHEYHAS BeJIMYMHA. DTON MaccChl
XBaTaeT JiJisi 00pa30BaHMs KOHEUHOI'O YKCIIa TPOCTPAHCTB-BCEIICHHBIX.

ITocne cBepxB3pbIBa 30Ha CMBIKAHWS MATPUYHBIX MPOCTPAHCTB YMEHBIIAETCH,
YTO NPUBOAUT K YMEHBIICHUIO MacChl nmpuxondmer marepun. Co BpEMEHEM ATOT
IIPOLECC MPUXOAUT K HEKOTOPOMY ONPENEIEHHOMY 0alaHCHOMY YpOBHIO. B pe3yinb-
TaTe CBEPXB3PbIBA, 0OPa3yeTcsi CUCTEMa METaBCEJIEHHBIX, KOTOpas MOJy4YuiIa yClIoB-
HOE Ha3BaHUE CYNepPNPOCTPAHCTBO MEPBOro MOPSAAKA, KOTOpoe 00pasyercs Cius-
HUeM AeBsATH (popm maTepmii (cM. Puc.170 u Puc.171).
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Puc. 170

Crnemyetr OTMETUTh, YTO BO3HHKIIINE B 30HAX BHYTPEHHETO KOJIEOaHUSI MEPHOCTH
MaTPUYHOTO MPOCTPAHCTBA METABCEJIEHHbBIE CAMHM OKa3bIBAIOT BIMSIHUE HAa MEPHOCTD
OKPYXAIOIIEr0 MX MAaTPUYHOTO MpocTpaHCTBA. VcKpuBieHHE, BO3HUKAIOIIEE MpU
CMBIKaHUHU JBYX MATPUUYHBIX IPOCTPAHCTB, HEOJIMHAKOBO B PA3HBIX HAIIPaBICHUSIX. A
ATO O3HAYAeT HEKOTOPOE OTJIMYME KaK (OPMbI, TaK U KAYECTBEHHOTO COCTaBa BO3HU-
KalOIKUX B 3TUX 30HAX METABCEJICHHBIX.
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Puc. 171

Takum 00pa3oM BO3HHKAET HEPABHOMEPHOE PACIPEICIICHUE MaTEPUil B Pa3HBIX
HAMpaBICHUSIX. DTO B CBOIO OYEpPEIb MPUBOIMUT K PA3IUYHON CTEIICHH BTOPHIHOTO
BJIMSIHUSI HA MEPHOCTh MaTPUYHOTO MPOCTPAHCTBA BOSHUKAIOIINMH METABCEICHHBIMU
B COOTBETCTBYIOIIUX 30HaX. VICKpUBIICHHE, BO3HUKAIONIEE B MOMEHT CBEPXB3DbIBA,
MMEeT U Pa3HbIi 3HAK MO OCH, MTPOXOJIAIICH Yepe3 30HY CMBIKAHHS MATPUYHBIX IPO-
crpancTB (cM. Puc.167 u Puc.168).
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[ToaTOMY BO3HHMKAIOIIME B 3TUX BHYTPEHHHUX 30HaX HCKPUBJIECHUS MATPUYHOTO
POCTPAHCTBA METABCEJICHHBIE BBI3bIBAIOT BTOPUYHOE HCKPUBIEHUE MEPHOCTH BO
BCTPEUHBIX HAIPABJICHUSX, MMApauIeIbHO BCE TOM ke OCH, MPOXOJAIIEH yepe3 30HY
CMBIKaHUS MAaTPUYHBIX MPOCTPAHCTB. DTO BCTPEUHOE MPOTUOAHUE C IBYX CTOPOH, 11O
Mepe 00pa30BaHUsI METABCEICHHBIX, MPUBOAUT K CMBIKAHUIO BTOPUYHOTO HUCKPHUBJIE-
HUS MATPUIHOTO TIPOCTPAHCTBA B 30HE OATAHCHON MEPHOCTH MaTPUYHOTO MTPOCTPaH-
CTBa, KOTOpas Oblja J0 CBEpXB3phiBa. Takum 00pa3oM B pe3ysbTare dBOIIOIUHN OIH-
CaHHBIX BBIIIE MPOIECCOB, BO3HUKAET 3aMKHYTasl CUCTEMa METaBCEICHHBIX — CYy-
NMEePNPOCTPAHCTBO NepBoro nopsiaka (cm. Puc.170).

B nHamem mMaTpuyHOM MpPOCTPAHCTBE BCTPEYHOE CMbIKAHHE, BO3HUKILIEE BCIIEI-
CTBUE BJIIMSIHUSI METABCEJICHHBIX HA MEPHOCTh MAaTPUYHOTO MPOCTPAHCTBA, BOSHUKAET
B METaBCEJICHHBIX, 00pPa30BaHHBIX JIEBIATHIO (hopmamu Matepuil. CynepnpocTpaHCTBO
IIPU 3TOM CMBIKAeTCs, KaK CTBOPKU paKOBUHBI MOJUTIOCKa. [leperekatoiue uepes 30-
HY CMBIKaHUSI MATPUYHBIX TPOCTPAHCTB (DOPMBI MATEPUH HE UMEIOT OUEPETHON 30HBI
HMCKPUBJICHUS MEPHOCTH MAaTPUYHOrO0 MPOCTPAHCTBA, B KOTOPOM OHU MOIJIM Obl
cnuThesa. Takue 30HbI BOZHMKAIOT JIUIIL B ClIy4yae, KOrja JIBE 30HbI CMbIKaHUS MaT-
PUYHBIX MPOCTPAHCTB OJHOTO 3HAKA BO3HUKAIOT OTHOCHUTEIHHO «HEIAJIEKO» APYT OT
apyra.

[Tpu 3TOM 00pa3yrOTCsl BCTpEUHbIEC BOJIHBI BHYTPEHHETO UCKPUBIIEHUS MEPHOCTH
MAaTPUYHOIO MPOCTPAHCTBA, IPU PE30HAHCE KOTOPBIX BO3HUKAIOT JIOMOIHUTEIbHBIE
30HBI BHYTPEHHETO MCKPUBJIIEHUSI MEPHOCTH MAaTPUYHOTO MPOCTpaHCTBA. B 3THX 30-
Hax 00pa3yroTCsi METaBCEJIEHHbIE, BOSHUKIINE TIPU CIUSHUU ACCATH (GOpM MaTepuil,
KOTOpBIE, B CBOIO OUY€pE/b, BHOBb BBI3BIBAIOT BCTPEUHOE CMBIKAHUE ITHUX METaBCE-
JICHHBIX, KaK CJEJCTBUE BIMSHUS ITHUX METABCEIICHHBIX Ha MEPHOCTh MAaTPUUYHOIO
MIPOCTPAHCTBA, B KOTOPOM OHHU HaxonaTcs. OOpa3yeTcs cynepnpocTpaHcTBO BTOPO-
ro mopsiAKa us jaecatu Gpopm Matepuii (cm. Puc.172).
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[Ipy 3TOM CMBIKaHHE METaBCEJIEHHBIX CYNEPHPOCTPAHCTBA BTOPOTO MOPSAIKA
MPOUCXOJMUT Ha APYroM OalaHCHOM YPOBHE MEPHOCTH MATPUYHOrO MPOCTPAHCTBA,
HEXEJIH YPOBEHb CMBIKaHUS CYNEPIPOCTPAHCTBA MEPBOTO MOPSAAKA. ITO CBI3aHO C
PA3IMYHON CTENEHBIO BIUSHUS METABCEIEHHBIX, 00pPa30BaHHBIX JIECATHIO U JACBATHIO
dbopMamMu MaTepuil HAa MEPHOCTh MaTPUYHOTO MPOCTPAHCTBA.

HHH BO3MOXKHOCTH 06p330BaHI/I$I MCTABCCJICHHBIX M3 OAMHHAaAIATH (bOpM MatTe-
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puil HEOOXOAMMO YTOOBI TPHU CYNEPIPOCTPAHCTBA BTOPOTO MOPSAJIKA HAXOIUIHCH
JpyT OT Apyra Ha paccTOSIHUU He Oosiee cOOCTBEHHOro pasmepa. [Ipu aTom Bo3HUKa-
I0OT TPU BCTPEUYHBIC BOJHBI BHYTPEHHEIO MCKPUBIICHUS MATPUYHOTO MPOCTPAHCTBA,
KOTOpBIE MPU PE30HAHCE CO3/IAI0T JOMOIHUTENbHBIE 30HbI UCKpUBIICHUS. B 3THX 30-
HaX MPOUCXOJUT CHUHTE3 METABCEJICHHBIX M3 OJMHHAAUATA (popMm MaTepuil. BHOBbH
BO3HHMKAET BCTPEYHOE CMBIKAHWE METABCEJIICHHBIX, HO YK€ Ha JPYyroM OajaHCHOM
YPOBHE MAaTpUYHOIro mpoctpaHcTBa. OOpa3yeTcs 3aMKHyTas IPOCTPAHCTBEHHAs CH-
cTeMa — CYHepPIpPOoCTPAHCTBO TPpeThero mopsaka (cMm. Puc.173).
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Puc. 173
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AHaJOrM4HO, AJ11 BO3MOKHOCTH CIIMSHUSA JABEHaAUATH (GopM maTepuil, He00X0-
JUMO 4TOOBI OBLIIO YETHIPE BCTPEUHBIE BOJHBI BHYTPEHHETO MCKPUBIIEHUS MaTPUYHO-
ro MPOCTPAHCTBA, KOTOPBIE B PE30HAHCHBIX 30HAX CO3JAIOT YCJIOBHS JJi1 00pa3oBa-
HUS METaBCEJICHHbIX M3 JABeHaAunatu Gopm martepuil. Ilpu 3TOM, BHOBb BO3HUKAET
BCTPEYHOE CMBbIKAHME Ha JPYroM OalaHCHOM YpPOBHE MEPHOCTH MATPUYHOrO MpO-
CTpaHCTBa U 00pa3zyeTcsi HOBas OYEHb YCTOMYMBASI CUCTEMa METAaBCEJIEHHBIX — CY-
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NepHnpoCcTPAHCTBO YeTBEPTOro nopsiaka (cm. Puc.174).

Puc. 174
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[IaTh cymepnpoCTpaHCTB YETBEPTOTO MOPSAIKA, OAHO U3 KOTOPBIX HAXOJIUTCS Ha
OTJIMYHOM OT JPYTUX MPOCTPAHCTBEHHOM YPOBHE, CO3JAIOT YCIOBHUA JJIsi 00pa3oBa-
HUSl METABCEJICHHBIX U3 TPUHAIUATH (opM Marepuii. Bo3HHKaeT BCTpeyHOE CMBIKa-
HUE, MPU KOTOPOM OO0pa3yercss CHUCTEMa METaBCEJICHHBIX, KOTOpas CTOJb CHUJIBHO
BJIMSIET HA MEPHOCTh MaTPUYHOTO MMPOCTPAHCTBA, YTO BOZHUKAET OYEPEIHAS CUCTEMA
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METaBCEJICHHBIX, IO CBOEH CTPYKTYype TOXKIECTBEHHAsl CYNEpPHpPOCTPAHCTBY YETBEP-
TOTO MOPSIIKA, HO YK€ 00pa30BaHHas JBEHAALATHIO (popMamMHu MaTepHii.

JIBe 3TH CHCTEMBI CO3/Ial0T YCJIOBHUS Ui OOpa30BaHUs CIEAYIOUIEH CHUCTEMBbI
METaBCEJICHHBIX BJOJb OOIIEH OCH, HO Y€ W3 OAWHHAAIATH (OPM MaTEPH.
YMensblieHue koinuecTra (hopM mMaTepuii, 00pa3yronmx Kaxa0e mocieayronee npo-
CTPAaHCTBEHHOE OOpa30BaHHUE CBS3aHO C TEM, YTO YPOBEHb CMBIKAHHS METABCEJICH-
HBIX MEHSET CBOM 3HaK. /[pyrumu cioBamMu, MCKPUBIICHHE MEPHOCTH MATPUYHOTO
POCTPAHCTBA HE YBEJIMYMBAETCS, & YMEHbIIIAECTCS. DBOJIOLMS 3TOT0 Ipoliecca mpu-
BOJIUT K IOCJICIOBATEILHOMY O0Opa30BaHUIO BIOJb OOIICH OCH CHCTEM METaBCEICH-
HbIX. KonmndecTBo MaTepuii, 00pa3yomux UX TIpU 3TOM BBIPOXKIAETCS A0 ABYX (CM.
Puc.175).

Ha koHIax 3Toro «iy4ay 00pa3yroTcsl 30HbI, TJ€ YK€ HU OJIHa MaTe€pusl JaHHOTO
THUIIa HE MOXKET CIUTHCA C APYrOW WU IPYTUMH, 00pa30BaTh METaBCEIEHHbIE. B aTnx
30HaX BO3HUKAET «IPOJABIMBAHME» HAILIEr0 MAaTPUYHOTO IPOCTPAHCTBA, U BO3HU-
KalOT 30HBI CMBIKaHUS C APYTUM MaTPUYHBIM IPOCTPAHCTBOM. lIpu 3TOM BO3MOXKHO
BHOBB J[Ba BAPUAHTA CMBIKaHWSI MAaTPUYHBIX IIPOCTPAHCTB.

B oxgHOM ciyuae depe3 JaHHYIO 30HY CMBIKaHHsI MAaT€pUU HAIIEr0 MATPUYHOTO
IIPOCTPAHCTBA HAYHYT NEPETEKATh U PACIIEIUIATHCSA B APYrO€ MaTPUYHOE IPOCTPaH-
CTBO. B ipyrom ciyyae uepe3 JaHHYIO 30HY CMBIKAHMSI MOKET MPUTEKAaTh U paclien-
JATHCA MAaTE€PUU JAPYroro MaTpUYHOIO MPOCTPAHCTBA, U BOZHUKHET CHHTE3 MaTEpHii
Haulero tuna. B ogHOM citydae BO3HHMKAET aHAJIOT 3BE3/bl CylepMacIiTadoB, B ApY-
IOM — QHAJIOT «4E€PHOM ABIPH» aHAJOTUYHBIX ra0apUTOB.

OTO0 OTIANYNE BAPUAHTOB CMBIKAHUSI MATPUUHBIX IPOCTPAHCTB OYEHb BAXKHO IS
[TIOHUMaHUsl BO3HUKHOBEHMS JBYX THUIIOB CYIIEPIIPOCTPAHCTB LIECTOrO IMOPSAKA —
IEeCTHUJIYYeBUKA U aHTHIIECTHIY4eBUKA, IPUHIUIHAIBHOE OTJIIMYUE KOTOPBIX 3a-
KJIFOYaeTCs JIMIIb B HAIPABJICHUH MEPETEKaHUsI MaTEPHil.
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Puc. 175

B oxHOM cityyae Marepuu M3 Ipyroro MaTpUYHOTO MPOCTPAHCTBA MPUTEKAIOT
yepe3 LEHTPAIbHYI0 30HY CMBIKAHUS MaTPUYHBIX MPOCTPAHCTB M BBITEKAIOT U3
HalIEero MaTPUYHOTO MPOCTPAHCTBA Yepe3 30Hbl HA KOHIIAX «Jiydei». B anTumecTu-
Jy4YEeBUKE MaTepuu MEpPeTeKaloT B MPOTHUBOIOJIOKHOM HalpaBlieHUd. Marepuu u3
HAIIEro MaTPUYHOTO MPOCTPAHCTBA BHITEKAIOT Yepe3 LEHTPAIbHYIO 30HY, & MaTEPUU
U3 Ipyroro MaTpUYHOIO IPOCTPAHCTBA BTEKAOT YEPE3 «JTyUEBBIE» 30HBI CMBIKAHMS.
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UYro ke KacaeTcsl HIECTHIIYYeBUKa, TO OH 00pa3yeTcs CMbIKAHUEM IIECTH aHAJIO-
TUYHBIX «JIy4ei» B OJHOM LIEHTPAJIbHOU 30HE. IIpy 3TOM BOKPYT LIEHTpa BO3HUKAIOT
30HbI UCKPHUBJICHUS MEPHOCTH MATPUYHOI'O MPOCTPAHCTBA, B KOTOPBIX 00pa3yroTcs
METaBCEJICHHbIE U3 YeThIpHAALATH (GOpM MaTEpUil, KOTOPHIE B CBOIO OUYEPEIb CMBbI-
KAalOTCS U 00pa3yloT 3aMKHYTYIO CHCTEMY METaBCEJICHHBIX, KOTOpas OObEIUHSET
HIECTh JIy4ei B OJIHY OOIIYIO0 CHCTEMY — IIecTHJIy4YeBHK (cM. Puc.176).

Puc. 176
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[Tpuuém, KOIMYECTBO «JIydeil» OINpEeNaeTcss TeM, YTO B HAIIEeM MaTPHYHOM
IPOCTPAHCTBE MOTYT CIIUTHCS MPH 00pa30BaHUM MAaKCUMAJIbHO YeThIpHAAIATh (hopM
MaTepuil JaHHOro TUMa. [Ipu 3TOM MEPHOCTh BO3HHKIIETO OOBEIMHECHUS METaBCe-
JICHHBIX paBHa 7 (1 = 3.14...).

OTa COBOKYIMHAsE MEPHOCTH OJin3Ka K TpéM. IMEHHO 1MO3TOMY BO3HUKAET IIECTh
«Tydei», UMEHHO TI09TOMY TOBOPSIT O TPEX M3MEPEHHIX U T.J. TakuM obpazom oOpa-
3yeTcsl OajlaHCHAs CHUCTEMa paclpeeieHUsT MAaTepuil MEeXIy HaIlMM MaTpPUYHBIM
npoctpaHcTBOM U JpyruM. [locne 3aBepuienuss ¢opmupoBanus lllectunyyeBuka,
YCTOMYUBOE COCTOSIHUE KOTOPOTO BO3MOXKHO TOJIBKO JIUIIL MPU TOXKIECTBE MEXKIY
MACCOM MPUTEKAIOIINX U BHITEKAIOMINX U3 HETO MATEPUIL:

[lx*)dmidi = 6/[n©dmidi (15)

rjae:

™) — 1eHTpanbHas 001aCTh CMBIKAHUS MAaTPUUHBIX IPOCTPAHCTB, Yepe3 KOTO-
PYIO MaTepHUH MPUTEKAIOT B HAILlE MATPUYHOE MTPOCTPAHCTBO.

N — «iydeBble» 30HBI CMBIKAHHSA C APYTMM MATPUYHBIM IIPOCTPAHCTBOM, Ye-
pe3 KOTOpOE MAaTEPUHU BBITEKAIOT U3 HAILIETO MATPUYHOTO IPOCTPAHCTBA.

| — guncno popm Matepuii, oopasyromux LllecTmryueBuk.

Mj — macca MaTepuil.

ToxnectBo (15), m1s Bcero Haiiero MaTPUYHOTO MPOCTPAHCTBA, MOKHO 3arlu-
caTb B 0ojiee y100HOM BUJIE:

[[T™dmidi - 6//n®dmidi] =0 (16)

Kax BusiHO 13 3T0i POpMYyIIbI, 3aKOHBI COXPAHEHHUSI MATEPUH HE HAPYIIAIOTCS Ha
JT000M YpOBHE MPOCTPAHCTBEHHBIX 0Opa3zoBaHui. OT MHKPOKOCMOCA 10 MaKpoO-
KOCMOCa OHU 001Me. EMMHCTBO 3aKOHOB, KOTOPOE CIEAYET, XOTs OBl YK€ U3 TOrO,
YTO MUKPOKOCMOC SIBJISIETCS CTPYKTYPHOM 0a30i MakpoKocMoca.

VY AHTUIIECTUIIYyYEBUKA [TUPKYIISIIIUS MaTepun UAET B OOPATHOM HaIpaBJICHUH,
OT TPAHMI] TOTO CYNEPHPOCTPAHCTBA K €ro HeHTpy. [Ipuuém, uckpupieHue MaTpuy-
HOT'O MPOCTPAHCTBA MaKCUMAaJIbHO B IPAHUYHBIX 00JIACTSIX U MUHUMAJIBHO B IIEHTPE
3TOTr0 MPOCTPAHCTBEHHOTO 00pa3oBanus (cM. Puc.177).
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Puc. 177

VYcaoBUeEM yCTOMYMBOrO COCTOSIHUS AHTUIIECTHIYYEBUKA SIBIIIETCS FAPMOHHUS
MEXKY BBITCKAIOIIMMU MAaTCPUSAMHU Yepe3 LHCHTPAJIbHYIO 30HY CMbIKaHUA MaTPHUYHBIX
MPOCTPAHCTB Y CHHTE3UPYEMBIMU B TPAHUYHBIX 30HaX CMBIKaHHS (BHEIIHUX) MaTe-
pusAMHU JaHHOI'O THUIIAa KBAHTOBAHHA MCPHOCTH. 10T 0ajIaHC MOYKHO OITUCATH TOXIAC-
CTBOM BHUJA.

[lxOdmidi = 6/[n™dmidi (17)

rac:
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X(') — LOCHTpaJIbHasd 30Ha CMbBIKAHUS MATPUYHBIX IIPOCTPAHCTB, Y€PE3 KOTOPYIO
MaTepUHU BBITEKAIOT U3 HAIIIETO MaTPUYHOTO MPOCTPAHCTBA (CyIlepaHaior — «4&pHas
TIBIPAY).

1](+) — KpaeBbIC 30HBI CMBIKAHHUS MaTPUYHOI'O IIPOCTPAHCTBA, YEPE3 KOTOPLIC
MAaTCpUHU MIPUTCKAIOT B HAIIC MaTPHUYIHOC IIPOCTPAHCTBO,

m; — Macca MaTCpuu JaHHOI'O BHU/IA.

ToxnecTBO (16) MOKHO IepenucarTh B OoJtee y,Z[O6HOM JJI1 IOHUMAaHUS BUEC:

[lx©Odmidi - 6/ln*)dmidi= 0 (18)

ECTGCTBGHHO, TaKUX CYIICPIIPOCTPAHCTB B HAIICM MATPUYHOM IIPOCTPAHCTBC
MHOTO. OHH CO3/1al0T KaK OBl Y3JIbl B MATPUYHOM IPOCTPAHCTBE U SIBIISIIOTCSA «aTO-
MaMu» B HEM. M BHOBB CTpyKTypa MakKpOKOCMOCA aHAJIOTMYHA CTPYKTYypE€ MHUKpPO-
KOCMOcCa. DTO eli€ OJHO MOATBEPKICHUE UX €UHCTBA. ..

NNaea 12. CucteMa MaTpUUHbIX NMPOCTPAHCTB

MatpudHoe TpoCTpaHCTBO — HEOJHOPOAHO (AHU3O0TPOITHO) 1O MEPHOCTU. ITO
MPUBOJUT K CMBIKAHUIO C IPYTUMHU MATPUYHBIMH MIPOCTPAHCTBAMH B 3THX 30HAX He-
OJIHOPOJTHOCTH U 00pa30BAHUIO CyNepPNpPOCTPAHCTB. J[Ji1 yCTOWYHNBOCTH MaTPUUYHO-
ro MpPOCTPAHCTBA HEOOXOANM 0aJIAHC MEXJY KOJUYECTBOM MaTepUM, CUHTE3UpYe-
MO B MOJIOKHUTEJbHBIX 30HAX CMBIKAHUS MPOCTPAHCTB M KOJIMYECTBOM MAaTEpHH,
BBITEKAIOIIECH U3 OTPHIATEIbHBIX 30H.

B pesynbTaTe 3THX NpOLECCOB, BO3HUKAET HEKOTOPOE KOJIMYECTBO CYHEPIPO-
CTPAaHCTB THIA MIECTWIy4eBUKa (N1) M aHTUIIeCTUIy4deBUKa (N2). Bo3moxkHOCTH
YCTOMYMBOCTH MATPUYHOTO MPOCTPAHCTBA MOSABISIETCA B CIIy4ae BBIIOJIHEHUS TOX-
JeCTBa:

n1/[ydmidi - 6/Odmidi = n2[jy?dmidi - 6/[ndmidi (19)

BeposiTHOCTh 00pa30BaHMsl IIECTUITYYEBUKA U aHTUILECTUIYYEBUKA OJIMHAKOBA
M B MacliTabax BCEro MAaTpUYHOro mpocTpaHcTBa. KonnuecTBO Kak OAHMX, TaK H
APYTHUX IPUMEPHO OJMHAKOBO: (N1 = N2). IIpy 3TOM BBINOJIHAIOTCS YCIOBHS MAaKCH-
MaJIbHOW CTaOWJILHOCTU MaTpUYHOTrO mpocTpaHcTBa. [locie mpocteiimux npeodpa-
30BaHMM BeIpaxeHus (19), moxyyaem:

[l = ) dmidi = 0

[Im® - q®) dmidi = 0 (20)
BrinonHeHue ycioBui ypaBHEHNUNM BO3MOXKHO JIMIIb IIPU:

X(+) = X(-)

nO=n® (21)

3TI/I 30HBI CMBIKAHU A ManI/I‘-IHBIX HpOCTpaHCTB NMCHOT CJ'ICI[YIOH_[I/IG MepHOCTI/I:
3,141532654 < ) < 3,16179589

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

U COOTBCTCTBCHHO.

2,859747348 < ), < 2,87995058

3,141532654 < hy+) < 3,16179589

HlecTnny4eBUKY U aHTUILIECTHIIYYEBUKH 00pa3ylOT COTOBYIO CTPYKTYpPYy B MaT-
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PHUYIHOM IIPOCTPAHCTBC U CO3AAIOT «CKCJICT» — (KPUCTAINYCCKYIO pCHIéTKy» MartT-
PHUYHOI'0 IIPOCTpAaHCTBA. NMenHo Ha YPOBHC MATPHYHOI'O IIPOCTPAHCTBA BO3MOKHO
YBUICTDH Hauboee SPKO TOKACCTBCHHOCTb MAKPOKOCMOCAa U MUKPOKOCMOCA.

Kaxknoe maTpu4HOEe MPOCTPAHCTBO JAHHOIO TUIA MPEACTABISAET COOO0Ml JIEHTY
Meéodyca. MaTpuuHble TPOCTPAHCTBA — TOXE 3aMKHYTBIE CHCTEMBI. DTO CBS3aHO C
TEM, YTO YCJIOBUS AOIYCTUMOM MEPHOCTH ISl TAKUX MPOCTPAHCTB BBINOJHAKOTCA HE
BE3/I€ B IPOCTPAHCTBE HEMPEPBIBHOW MEPHOCTH... MaTpUyHbIE IPOCTPAHCTBA HE SIB-
JAKTCA KOHeuHbIMHM cuctemMamu KocMmoca, a, Bcero Jmmb, 3j1eMeHTaMu boJib-
moro Kocmoca. CyniectByer MHOkKeCTBO ypoBHEN KocMoca, 1 MBI 3aIJIIHYJIH JIMIIb
B MAJIEHBKOE «OKOLIEYKO» OJTHOI'O U3 HUX...

YenioBek Bcerjga CMOTpEN Ha 3BE3/bI M MeuTall, MeuTal... B moaco3HaHum Kax-
JIOTO YeJIOBEKA CIUT MaMSTh O JANEKUX U MPEKPACHBIX 3BE31aX, C KOTOPBIX KOTJa-TO
NPUILUIA Ha 3eMJII0 ero npeaku... Cout 3abiokupoBaHHas B mo3re IlamsaTs, cnut
caM YeJOBEK... HO Ayllla €ro TAHeTcs K 3Bé3xaMm, n Yenosek xaet Yyaa... Uyna or-
KpPBITUS U TpOCBeTSIeHUa co3HaHus... Uyna Ilo3HaHus ce0sa B OKpyXaroleM €ro
bonsmiom Kocmoce...

Macmrabel KocMoca — KosoccanbHbl, €Clid OpUEHTHUPOBATHCS Ha YelloBeYe-
CKHe MepKHU. 1 HMKakue pakeTbl, KOTOPbIE TaK aKTUBHO IBITAOTCS 3aIlyCKaTh KUTE-
mu 3emun Ui mo3HaHus bonpemoro KocMoca HUKOra He CMOTYT IIOMOYb YeJIOBEYE-
CTBY CHATH 3aBECYy C 3TOM TAK HE JAOLIEN NMOKOSA TaWHbL.. M JUIIBP HECKOJIBKO
«ry0Xe» MO3BOJISIOT 3arisiHyTh Kopadau Houb nepexoga — HJIO, koTopslx, K co-
KAJICHUIO, Y YeJIoBeUeCcTBa TOXke noka emé Her... M naxxe HJIO, koTopeie MO3BOJISIOT
nepemMeniaTbCsl Ha MUJUTHAP/bI CBETOBBIX JIET, HE PELIAOT 3TOW MPOOJIEMBI, 3TO TOJb-
KO OJIHa «IIeCUMHKa» Ha Oepery Oeckpaiinero okeana bomibioro Kocmoca...

Tonbko pa3BuB cBoil Mo3r, cBoro CymHOCTb, cBOE CO3HAHME YEIIOBEK MOXKET
MONBITATHCA TPOHUKHYTH Aaiblie. Tosbko PA3YM B cOCTOSIHUU IBUTAThCA BIEPES,
OT OJTHOrO TOPU30HTA K ApyromMy. ['maBHO€ — He OCTaHOBUTH CcBOE pa3Butue. Ilepe-
MellleHHe CO3HAHUS €CTh eIHHCTBEHHO JIeHMCTBEeHHBIN cnocod mo3Hanus Kocmo-
ca. Camas ayymiass B KocMoce TexHO/10rusl He CIIOCOOHA €O31aTh CPeICTBO Iie-
peMelleHus1, He MMeroLee npejaea.

Kocmuueckne kopabiid, CBOpayMBaIOIIME U PA3BOPAYMBAIOIINE TTPOCTPAHCTBO,
CIIOCOOHBIE TIEpEMENIaThCsi B METABCEIICHHON, HE B COCTOSHUU TMPEOJOJIETh Kade-
CTBEHHbIE Oaphepbl MAaTPUUYHBIX MPOCTPAHCTB. [Ipu MOMBITKE OCYIIECTBUTH TaKOU
MEePEX0/, MPOUCXOAUT MOJIHAS AHHUTWIISALMSA Martepuu. [IpuurH 3TOMY HECKOJBKO,
OJIHA U3 OCHOBHBIX — Pa3JIMYHbI KAYECTBEHHBIM COCTAB BEILIECTB PAa3HBIX MATPHUY-
HBIX MPOCTPAHCTB U pa3jinuHble KOdPQPUIIMEHTH KBaHTOBaHUs MepHOCTU. Komunue-
CTBEHHBI M KAaYECTBEHHBIA COCTAB — HECOBMECTHMBbI, HU MPU KaKUX YCJIOBHUSX.
BemectBo ogHOrO THIIA, TIONA1asi B MPOCTPAHCTBO JPYTrOro THUIMA, MOJHOCTHIO pacia-
naercsi. M3 3Toil Macchl CHHTE3UPYETCSI BEMIECTBO TOXKIECTBEHHOM C MPOCTPAHCTBOM
CTPYKTYpOH.

Jpyroii mpuYuHON OrpaHUYCHHS] BO3ZMOXHOCTEH KOpalieil HOJIb mepexojia siB-
JseTCSl MPUHOMI HUX PadoThl, KOTOPbIH OCHOBAH HA WCIOJb30BAHUM IICHU-
JHEPruM NMUJIOTOB JJIsl 3alyCKa MPOLECCOB IMEPETeKAHUs ¢ OJHOI0 YPOBHHA Ha
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apyroii m ooparHo. [Ipu »ToM UCHoNib3yeTcss MTOHUMAHUE MPOLECCOB MEPETEKAHMS
MaTepuil MpU JIEJIEHUU KJIETOK KUBBIX OPTraHU3MOB.

Kpome aroro, mMexay pasHbIMH NPOCTPAHCTBEHHBIMU YPOBHSIMHU B JIOKaJbHBIX
00BEMax MepruoANYECKH BOSHUKAIOT BUXPEBBIE JBUKEHUS MAaTEPHUIl KaK JTaHHOTO TH-
1a, TaK ¥ IPOMEKYTOUYHBIX, YTO B CBOIO OYEPEb ACIACT HENMPEACKA3YEMbIM KOHEU-
HBIN pe3yibTaT NEPEMEILCHHUS.

DBOJIIOIIMOHHOE pa3BUTHE YelloBeKa AT (MpU MPaBWIBHOM Pa3BUTHU) LEIbIN
PSAI IPEUMYILIECTB, KOTOPBIX HUKAKasi TEXHUKA HE B COCTOSIHUM MOJIy4uTh. BcrioMHu-
T€, IPU TAPMOHUYHOM PA3BUTUU YETOBEKA, €r0 CYIHOCTH, HapabaThIBAIOTCS TOCIIe-
JOBATEJIBHO TEJIA CYITHOCTH Pa3HOr0 KauyeCTBEHHOTO cocTaBa. [1o Mepe 3BomMOnHnOH-
HOM HapaOOTKHU TeN, Ka4eCTBEHHBIC Oapbhephl MEXKTY YPOBHSIMHU MCUYE3AI0OT, U BO3HH-
KAaeT BO3MOXXHOCTbh CBOOOJIHOTO MEPEMEIIECHHS CO3HAHUS U CAaMOW CYIITHOCTH Ha JIIO-
001 13 ATUX YPOBHEH.

[Tocne 3aBepieHust BHYTPEHHETO 3€MHOI0 HMKJIA PA3BUTH, KOTOPBIN SBISET-
Csl JIUIIb OTIPABHOM TOYKOW JJisi rapMOHMYHOTO pa3BuTus B Kocmoce, yenoBek oT-
KpbIBaeT JIsi ce0si KaueCTBEHHO HOBYIO «ABephb» Bcenmennoil. [Ipomomkas rapmo-
HUYHO pa3BUBATh CBOM MO3T, CBOIO CYIIHOCTb, YEJIOBEK HapaOaThIBAET HOBHIC TEJa y
cBoeit cymuoctd. M mo Mepe mociienoBaTebHONW SBOJIONMOHHON HapaOOTKU ATUX
TEJl UCUEe3aloT ykKe Oaphephl HE TOJBKO IUIAHETAPHOTO MaciiTada, HO U Ka4eCTBeH-
Hble 0apbepbl MeTaBceleHHOM, CyIIepIPOCTPAHCTB M MATPUYHBIX MPOCTPAHCTB.
N sToT nmporecc — 0eCKOHEeUeH...

Jlo Tex mop, Moka pazyMHOE CYLIECTBO, KOTOPOE HE 0053aTeNbHO JTOJKHO OBITh
IYMaHOMJIOM, HE OCTaHABIIMBAET CBOETO PA3BUTHsI, TOKA HE HAUMHAET CUUTATh CeOs
«00rono00HBIM», €r0 Pa3BUTUE MPOOIIKAETCI. BOo3MOXkKHA TOJIBKO CaMOOJIOKUPOB-
Ka, KOTOpasi HUKOI'/la HE BO3HHMKHET, €CIIM CYIIECTBO COXPAHUT CBOIO BHYTPEHHIOO
rapMOHMIO, COXPAHUT «30JI0TOE ceueHue» OanaHca MOTOKOB CEpJilia, BOJIM, pa3yMa...
€CTECTBEHHO, C YYETOM MOSIBIISIFOLIMXCSI HOBBIX KAYECTB U HOBOW CTPYKTYPbI CYIIHO-
CTH.

Heobxoaumo 4€TKO ySICHUTH, UTO (PM3MUYECKUIT MO3I SBISCTCS TOJbKO (yH-
JAaMeHTOM, 00ecleunBaloOIMM Ipolecc MblieHus. Heliponsl ¢usnyeckoro mMosra
He MBICJIAT, OHU JIMIIb PACIIEIVIAIOT BELeCTBO (pU3UYECKOro ypoBHs Ha mMare-
pHHU ero oopasymwinme, a 3To, B CBOIO 04epe/ib, CO3/1aéT HEOOXOAMMBIN MTOTESHIIHAI U
o0ecreyeHre OCTAIbHBIX YPOBHEN HEUPOHOB.

OdupHble, acTpalibHble U MEHTAJbHBIE TEJNIa HEHMPOHOB HAa COOTBETCTBYIOIIUX
YPOBHSIX 00pa3yroT CBOU CUCTEMbI — I(PUPHBINA, aCTpaIbHBIA U MEHTAIBHBIA YPOBHH
MO3ra, KOTOPbIE TaK K€ MAaTepHaJIbHbI, Kak U (pusndeckuii. [Ipouecc MpinuieHus
BO3HUKAET UMEHHO HA 3THX YPOBHSX, KaK CIEACTBHE LUUPKYJSLHMHU PA3HBIX OTOKOB
SHEPruu (MaTepum) MEXKy 3TUMHU YPOBHIMHU.

[Ipruém, B mporecce MbIIUICHUS BO3HUKAET MHOYKECTBO Pa3IMYHBIX MOTOKOB
MaTepuil KaKk 10 COCTaBy, TaK M MO aKTUBHOCTH, KOTOPbIE MOTYT 3aXBaThIBaTh Pa3HOE
KOJINYECTBO YPOBHEW MO3ra pa3yMHOro CyuiecTBa. Ml 4acTo NMpUYMHON OCTaHOBKHU
pPa3BUTHS SBIAETCA YOEKAEHHOCTh B TOM, YTO €CJIM (PU3UYECKHM MO3T MMEET Oorpa-
HUYEHHBIN 00bEM, TO HEBO3ZMOXKHO M3 HETO «BBDKATH» OOJIBIIE, YEM OH MOXKET JaTh...
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Bcé xoHeuHO€ — KOHEUYHO, HO...

Ecnu pazymHOe CyiliecTBO HE B COCTOSIHUM U3MEHUTH CBOU (PU3NUECKUN 00BEM
MO3ra, TO, 4YTO €MY MEIIAaeT U3MEHUTHh pa3Mepbl Ka4eCTBEHHBIX CTPYKTYpP MO3ra
HA JAPYrUuX YPOBHAX? DTO OTKPBIBAET IBEPU ISl OeCKOHEYHOro pa3purusi. Heoo-
XOJIMMO TOJIBKO 3HaTh, KAK 3TO JeJaeTcs U MPU 3TOM HE HAPYIIMTh TAPMOHUU HA
JH000M U3 BO3MOXKHBIX YPOBHEH.

YenoBeueCcTBO U HE MOI03PEBAET O KOJOCCAIBHOM 3BOIIOLMOHHOM IOTEHIIHAAIIE,
KOTOPBIM OHO pacnonaraeT. Heo6XxonuMo Wb 3HaTh «KIIOU» K PACKPBITHIO 3TOrO
noteHuuana. M moxer ObIThb 3Ta KHUIA MOMOXET KOMY-TO W3 Bac HaWTH TaKou
«xmou». Hamo Bcero nuibs BHUMATEIbHO IPOYMTATh M 3aaymarbcsa. M oTkpoercs
IBEPh B «HEBO3MOYKHOE» — B OECKOHEYHBIN M MpeKpacHblil myTh Mctunbl U [lo3Ha-
Hust Kocmoca u camux ceodl...

N emg... XoTenock 661 00paTUTH Ballle BHUMAHUE HA TaKOE SIBJICHUE MPUPO/IBI,
Kak Bpemsi. Uto Takoe BpeMsa? KakIblil 4eTOBEK 3HAET J€Hb CBOErO POKIEHUS U TO,
YTO C 9TOTO JHS OH WAET MHOT/AA OBICTpEW, MHOTAa MEIJICHHEW HaBCTpeuy CBOEH
CMEPTH... HeJIOBEK 3HAET, YTO €My OTBeIE¢H ONpPeAeIEHHbIN CPOK KU3HU, U3MEpsie-
MBII B TOJIaX, MECALAX, THIX, 4acaX, MUHYTaX U CEKYH/IaX...

Ho mano xro nonumaet, uto Bpemean HE CYIHECTBYET BOOBLIE, uto
OHO SIBJISIETCA JIMIIIb CUCTEMOM OTCUETA, KOTOPYIO MPUAYMA Ha 3EMJIC YETIOBEK IS
COOCTBEHHOI'0 CBOETO y/100cTBa. BpemMsi — ycJI0BHO, Kak yCJIOBHBI MPOIECCHI, MPO-
TEKAIOLIHUE B BEIIECTBE, B MATEPUU, KOTOPbIE UMEIOT CBOU LMKJIbL, PUTMBbI, U UX 4Ye-
JIOBEK UCTOJIb3YET, KaK €IMHUILY OTCUETA BPEMEHH.

OIHM U Te K€ MPOLIECCHl B PA3HBIX TOYKAX IUIAHETHI NPOTEKAOT C HEKOTOPBIMU
OTJIMYUSIMU, KOTOPBIE YAaCTO OBIBAIOT CTOJb HE3HAYUTEIBHBIMHU, YTO UX IMPOCTO HE
3ameuaror. Ho, Tem He MeHee, oM ecTh. Ha ckopocTh mpoTekaHusi MpoOLECCOB OKa-
3BIBAIOT BIIMSIHUE (POPMA MaTePHAJBbHBIX TeJl, KOJIMYECTBO U KAa4eCTBO IHEPIruid,
npuxoasmux u3 Kocmoca. 1 xotenock Obl OTMETUTh, YTO U3MEHEHHUs (BO3MYIIIE-
HUSI) TPOUCXOST HE TOJILKO Ha (hU3mdeckoM ypoBHE. OHU Tak)Ke BO3HHMKAIOT U Ha
BCEX JPYTUX YPOBHSX.

Bo3zaeiicTBue oTOKOB, MAYIIHUX W3BHE, B IIEPBYIO OYEPEIb BBI3BIBAECT U3MEHE-
HUsI HA MEHTAJIBHBIX, IOTOM HAa acTPAJBLHOM M 3(HUPHOM ypoBHAX. U TOJIBKO 1O-
CJIE 3TOr0 — HA (PM3HMYECKOM. OTO CBSI3aHO C TEM, YTO BCE OHU COCTABIAIOT OIHY
CUCTEMY, HO MMEIOT Pa3HbIi KOJUYECTBEHHBII U KaueCTBEHHBIA COCTAaB MX 00pa3zy-
IOIMX MAaTEepUH, a TaKkKEe UMEIOT Pa3HYIO MOJBUXKHOCTb CTPYKTYP (MHEPLIMOHHOCTH).
W nostomy, A co3aaHusl HEYCTOMUMBOCTU M BUJIOM3MEHEHHSI HE00X0[uMa pasiiny-
Hasl CHJIa BHEIIHETO BO3JIEHCTBUS, YTOOBI BHI3BATh 3TO U3MEHEHHUE.

I/IBMGHCHI/IC, BO3HMKIIIEE Ha BHEIIHMX IIJIaHAX HaIlei IIJ1aHCThI, IIOCICAOBATCIIb-
HO TIIPOXOAA HYCpC3 MpCAbIAYHIME YPOBHH, HOCTUIHCT CCTCCTBCHHO (I)I/ISI/I‘-ICCKOFO
YPOBHA U TPOABUTCA HaA HéM. Ceifyac MBI IIOoA0IIJIM K IOHMMAaHHWUIO BO3MOXXHOCTH BH-
JCHUA 6y[[ylll€l“0... I/I, KaK BHJUTC, B 9TOM HCT HUYCTIO MUCTHUUYCCKOI'O HJIN CBCPXb-
CCTCCTBCHHOI'O.

[IpencraBuM, 4TO MBI C BaMU HaXOJAUMCSI B CEMUATAXXHOM JoMme. IIepBbIil 3Tax
— (UBUYECKUN YPOBEHHb U, COOTBETCTBEHHO, BTOPON — 3(PUPHBINA, TPETHH — acT-
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PAJIbHBINA, YETBEPTHIN, MATHIN, LIIECTOM U CEAbMON — MEPBBIM, BTOPOM, TPETUU U YET-
BEPTHIN MEHTAJIBLHBIC YPOBHHU.

A Tenepb pacCCMOTPUM CHUTYALMIO, KOT/IA <«KUTEIIN» CEIbMOTO 3Ta)Xa HE 3aKphI-
JI1 BOAY, U OHA HAYMHAET 3alIMBaTh 3TOT 3Tax. Yepe3 Kakoe-TO BpeMs BOAA MPOCO-
YUTCS HA IIECTOM, MOTOM — IATHIM, YETBEPTHIM, TPETUW, BTOPOU M, HAKOHEI], Ha
MIEPBBIN 3TAXK.

N ecnu KaKOﬁ-HH6y,ZII) CGKUJICID» IICPBOI'0 3TaKa ITIOAHUMCTCA Ha J'II/I(i)Te Ha
CC,ZII)MOI?I 9TaX pPaHbIIC, YCM BOA4 IIPOCOYUTCA HAa OCTAJIBHBIC 3TaKU, YBUIUT 3TO U
CIIYCTHUBIIHUCD, HA4YHET IpCaAymnpeKIAaTb BCCX OCTAJIBHBIX 00 OIIaCHOCTH, TO TC MOT'YT
IMPOCTO IOJAHATH €I'0 HA CMEX... HNnu IMPOCTO COUTYT CyMacHICAIINM, KaK O4CHb 4aCTO
OBIBaJIO C TEMH, KOTOPLIX JIFOAW 3BAJIM KIMIPOPOKAMHU) HIIN «KAICHOBUAAIIIMUMMN), I10-
TOMY, 4TO TO, YTO OHHU BHUACIH HA «CCABMOM ITAXKEC», Yalll€C BCCTO HC OYCHbL HPABH-
JIOCh BJIACTh UMYIIIMM Ha KIIEPBOM)...

n BCCT Aa JIy4ulic OBLIO IS TAKOI'O «BHIAIICTO» IIPOCTO HAWTU «KJIHY» OT KBap-
THPBI, T'AC JILETCS BOJA U IIOCTapaThCA (GCJ'II/I KOHCYHO HOHy‘-II/ITCH) 3aKPBITh KpaH. Ho
OYCHb PCAKO, K COXAJIICHHUIO, YIaBaJIOCh HAWTU ATOT «KJIIOYHUK»... 1 MHOrux IIpopo-
KOB, II0 HCBCIKCCTBY CBOCMY HJIM II0 BCJICHUIO ((CHJIBHGﬁHIHX», JIoau 1IpocCTo 3a6pa-
ChIBAJIM KaMHAMMU WM C)KUT'aJIM HAa KOCTpPaX, KaK KOJIAYHOB U BEAbM...

OnHoM M3 caMbIX M3BECTHBIX MPOPOYUIL U SICHOBUIAIIMX ObLIa 1apuia Mukain-
71a, KOTopas 3a ThICAYY JIET 10 POXKIEHUSI XPpHUCTa Omucaia COOBITUS, CBSI3aHHBIC C
HUM W TI0Ka3zaja Jlake JCPeBO, U3 KOTOPOro OyJeT caenaH KPEeCT, Ha KOTOPOM €ro
pacnHyT. DTa KEHIIMHA BbI3bIBAJIA Y>KaC B COZHAHUU OKPYXKAIOMIUX €€ JIIoAeH, KOTO-
pble ObUTH HE B COCTOSIHMH IMOHSTH IMPOUCXOJSIIEro. Jlo HamuX JHel JAOIIIH TOJIbKO
TPU U3 JCBATH HAMMCAHHBIX €10 KHUT O bymayriem demoBeuecTBa, OCTajlbHBIC OBLIN
COXOKCHBI. ..

Hpyro#t »eHIIMHOM, chbIBIIEH sicHOBUsAIEeH, Obuta Kaccanapa uz Tpowu, qoub
uaps [Iupca, KOTopyro Takke He MOHUMAJIU J1a)Ke caMmble OJM3Kue e oau (00 AToM
B yacTU4YHOCTH nuiet ['omep). bonee no3nuum npopokom 0su1 HocTpagamyc, KoTo-
PBI B CBOMX CTUXaX OY€Hb TOYHO OIMUCHIBAJ COOBITHS OYIyIIEero, HO K COKAICHUIO U
OH HE HaIIEJ TOr0 «BOJIICOHOr0 KIFOUYHNKA, YTOOBI YTO-THO0 U3MEHMTh...

OT0 — T€, 0 KOTOPHIX MBI OOJIee UM MEHEE CIBINIANHU, a CKOJIbKO UMEH HE CO-
XpaHuia TaMsTh 4YeloBedecTBa... [IpakTuyecku Bcerjga 3TH JIIOAUW ObUIM OYEHb
HECUaCTHbl U HEMOHSATHBI COBpeMeHHUKaM. VX NaBuia W yraerana TSXKeCTh 3HAHUS
OyIyIiero, KOTOpOe OHU HE B CUJIaX ObLUIM U3MEHUTH... [ TyOUHA e MPOHUKHOBEHUS
MBICJIbIO, CO3HAHUEM B OyAylIee 3aBUCUT OT TOTO, HA KAKOW YPOBEHb, «3TAXK» IUIaHE-
ThI, YEJIOBEK CMOT CMECTUTHCSI CBOUM CO3HAHUEM.

MaxkcumanbHas TiyOrHa MPOHUKHOBEHMSI B Oyayllee Hamied ImiIaHeThl BO3MOXK-
Ha, NPY MBICJIEHHOM CMEILEHUH Ha YETBEPTHIN MEHTAJIBHBIN YpPOBEHb IIaHETHL. [lpu
TOM MO>KHO 3arJIIHYTh Ha COTHH, THICAYM JIET BOEpEN. MUHUMAIIBHOE CMEIIEHNE —
Ha 3(UPHBIA YPOBEHb, KOT/Ia MOXKHO YBUAETH Oydylee ONKalliuxX JHEH, MecAleB
U JIET.

A Teneps — uto kacaercs Ilpomwioro...

Bcé npoucxoasiiee B mpupojie, CBA3aHO ¢ U3MEHEHUEM MaTepuii, X COCTaRa,
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KOJIMUECTBA M TOM WJIM MHOM JMHAMUKOW HX ABoJirouuu. Bcecrmomuute, Hama Me-
TaBceJCHHas 00pa3yeT CUCTEMY JTUCKPETHBIX MPOCTPAHCTB Pa3HOI0 KAUYECTBEHHOTO U
KOJMYECTBEHHOTO cocTaBa. Haille mpocTpaHCTBO-BCEICHHAs 00pa30BaHO CIUSHHEM
ceMu GOpM MaTepUil M HAXOJUTCS B HEKOTOPOM CMEIIICHUH OT IIEHTPa 30HBI UCKPHB-
JICHUSI MEPHOCTH, B KOTOPOU «POJMIIACH) HAIlla METABCEJIICHHAS.

B mentpe 3T0ii 30HBI 00pa30BaAIOCH MPOCTPAHCTBO-BCEICHHAS U3 AEBATH (Hopm
MaTepuil U, MOCIEN0BATEIbHO YAAISAACH OT IEHTPA, B JUCKPETHBIX 30HAX N3MEHEHHUS
MEPHOCTH Ha AA, 00pa30BaJINCh MPOCTPAHCTBA-BCEJIIEHHBIE U3 BOCBMHU, CEMH, LIECTH,
IISATH, YETBIPEX, TPEX, ABYX (hOPM MATEpHil HALLIETO THIIA KBAHTOBAHUS MEPHOCTH.

W ecnu paccmaTpuBath B TJI00aTbHOM MaciiTaOe SBOJIIOIHIO METABCEICHHOM,
MOKHO MPUKATH K YMO3AKIIOUEHUIO O TOM, YTO LIEHTpajbHasl 30HA U3 JAEBATH (POpM
MaTepuil MakCUMaJbHO YCTOMYMBA, B TO BPEMsl, KAK OrpaHUYHbIE 30HBI — HECTa-
OWJIbHBI, W BHEIIHWE BIUSHUS BBI3BIBAIOT B MOTPAHUYHBIX MPOCTPAHCTBAX-
BCEJICHHBIX, 00pa30BaHHBIX CIUSHUEM JIBYX (POpM MaTepHil, HEycTOHUMBOCTh. 1 mipu
TOM BO3HHUKAET 3BOJIOLIMOHHOE PA3BUTHE TE€X WJIM HHBIX MPOLECCOB B BEILIECTBE,
00pa3yroIleM 3TH IPOCTPAHCTBA-BCEIICHHBIE.

OTH BO3MYIIEHUS YEPE3 30HBI CMBIKAHMS C MPOCTPAHCTBOM-BCEIEHHON U3 TPEX
dbopm MaTepuil, BEI3bIBAIOT HEYCTOMYMBOCTD U, KaK CIEJICTBUE, U3MEHSAETCS JTUHAMMU-
Ka MPOUCXOASAIIUX MPOILIECCOB B ATUX MPOCTPAHCTBaX-BCEJIEHHBIX. TakuMm oOpazoM
BO3MYLIEHUS MMOCTENEHHO NEPETEKAI0T, MPOCAYUBAIOTCA YEpe3 OOIIHME 3JIEMEHTHI OT
MOTPAHUYHBIX MPOCTPAHCTB-BCEICHHBIX K IIEHTPAIbHOMY, 00pa30BaHHOMY CIUSHUEM
neBATd hopm MaTepHid.

Takum o0pa3om mMeeTcsl OJHO HANPABJIECHHUE, B KOTOPOM NMPOUCXOAUT IO-
cJIeI0BaTe/IbHAA LelNb COObITHII B Hallell METaBCeJIeHHON — OT MPOCTPAHCTB-
BCEJICHHbIX, 00pa30BaHHBIX [AByMs (opMaMu MaTepuii, K NPOCTPAHCTBAM-
BCeJIEHHBIM, 00Pa30BaHHBLIM CHHTE30M JAeBATH GopM MaTepuii (cM. Puc.165).

[TosToMy B Halle MPOCTPAHCTBO-BCEICHHYIO COOBITHE BO3MYIICHHUS MAaTEepUii
MPUXOJIUT U3 MPOCTPAHCTB-BCEIECHHBIX, 00Pa30BaHHBIX MIECThIO (DOpMaMu MaTepuUil.
W nporizs 3tan 3BOMIOLMOHHOIO Pa3BUTHS B HALIEM MPOCTPAHCTBE-BCEIICHHOM, «IIe-
pETEKaT» B cienyloiiee, 00pa3oBaHHOE CIUSHUEM BOCbMH ()OpM MaTepuid U aHAJIO-
TUYHO JOCTUTAET LUEHTPA HAlIEH METAaBCEIIEHHON — IIPOCTPAHCTBA-BCEJICHHOU U3 Jie-
BATH (HOpM MaTepuil. DTO U SBISETCA MPUUYUHON TOTO, UTO BpeMsl TEYET B OJHOM
HANpPaBJICHUH.

Io3TOMy, mpoMasi UK/ Pa3BUTHSA B HALEM IPOCTPAHCTBE-BCEJICHHOM, 00-
pa3oBaHHO# u3 cemu GopM MaTepHid, NEPBUYHbIC BO3MYIICHUA C «HAJIOKEHM-
eM» OTIEeYATKOB MPOUCXOASIIUX B HEM, JOCTUIAKOT MPOCTPAHCTBA-BCEJIEHHOMH,
00pa30BaHHON M3 BOCbMHU (pOPM MaTepHid U Yepe3 Hero, jajiee J0CTUTA0T LeH-
TPa 30HbI HCKPUBJICHUS MEPHOCTH HALIEH METABCEJICHHOM.

JpyrumMu cioBaMHM, «3JaHUE» HUMEET CII€ M ATaXH, JISKAIME HUKE HYJICBOMN
OTMETKH. M ecnu nmpoaoKUTh aHAJIOTUIO C ITPOTEKAKOIIEN BOJAOM, TO OHA MOCJE Mep-
BOT'O 3Ta)ka MPOCAYMBAECTCS B MEPBBIM «ITOJBAJIBHBIN 3TaX, 3aTEM — BTOPOU, Tpe-
il U T.4. U naxke korja nepekpriBatoT BOAY HA CEIbMOM 3TaXXe, HAKOMUBIIASICS BO-
J1a MPOJOJIKAET CBOE IBUYKEHUE BHUS...
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Kaxnoe mruosenne Hacrosimee cranoButcs IlpouisiM 1 npeBpariasich B Ma-
JICHBKYIO «KarlelbKy», cinBaetcs ¢ Pexkoit Bpemenu u3 Oynymiero B mpomnuioe... Kak
BO3MOXHO TIOJHITHCS Ha CEAbMOM 3TaX U y3HATh O COOBITUH, KOTOPOE MPOU30HAET
yepe3 HEeKOTOpOE BpeMsi, TaK K€ MOKHO U CIIYCTHTbCS B «IIOJBAJIbHBICY» ITAXKU U
y3HaTh, YTO OBLIO B MPOILIOM...

W onATh Taku, 4eMm Iiy0ke YeJOBEK CBOMM CO3HAHUEM MOXKET CMECTUTHCA Ha
audTe BHU3, TeM OoJiee AalieKo B MPOILUIOE OH MOXET 3arisiHyTh. byayiee u Ilpo-
VIO — MaTepPHAJIbHbBI U PeaJIbHbI, H ABJIAIOTCH YaCTAMH OJHOI'0 HEPA3PBIBHO-
ro npouecca. flnepHas pu3nka Ha ypoBHE JIEMEHTAPHBIX YACTUIL] CTOJIKHYJIACh C Ma-
pPagoKCOM — MpOoLLIoe Impeaonpeneasier oOyayuee... B npuHiune, B 3TOM HET HU-
KaKoro napajgokca, 3TO €CTECTBEHHO M 3aKOHOMEPHO, KaK IIOCJIE POKICHHS 3aKOHO-
MepHa cMepTb. CMEPTh Ha OJHOM YPOBHE — POXKJACHHUE HA IPYTOM U HA00OPOT.

U em€ 06 omHOM, UTO KacaeTcs MepeMENICHUs Ha IpyThe YPOBHU Hallleil TiaHe-
TBl... MHOTME CMEJIO YTBEPKIAIOT O HAJUYMU Y HUX «KaHaja CBA3W» C IyllaMu
yMEpLIUX, C ApyruMU muBuian3anusaMmu, ¢ Mucycom Xpucrom, bynnou, Kpumnon u
APYTUMHU OOraMH UM «aHTeJIaMm»... OT KOTOPBIX UM MOCTYIaeT HHPOpMAIHSL. ..

XoTenock Obl MPEXKIE BCErO MPEOCTEPEUYb BCEX TE€X, KTO IMBITACTCS 3TO JIeJIaTh
WK yXKe Aenaer... Jla, JeMCTBUTEIbHO BO3MOYKEH KOHTAKT KaK ¢ AylIaMHU YMEPIINX,
CO BCEMHU YPOBHSIMU 3€MJIM, TaK U 3a IpejaesiaMu 3eMHbBIX cdep, ¢ IpeaCTaBUTEIIMU
npyrux nuBuiuzanui. Ho, mis Toro, 94ToObl 3TO OBLJIO B A€MCTBUTEJIbHOCTH BO3-
MOKHO, HY’>KHO [IOMHHUTB O CJIEAYIOLIEM:

1) Berittu 3a nipeneisl 3eMHBIX cep, MPeoI0IeTh KaueCTBEHHbIE Oapbephl BO3-
MOJKHO JIMIIb IIPY 3BOJIIOLIMOHHOM PAa3BUTHUU CYIIHOCTH, IPU KOTOPOM OHA HMEET
mecThb Tea (¢ pu3nyecKuM — ceMb). TOJBKO B 3TOM Clydyae BO3MOKEH MEHTallb-
HBIA KOHTAaKT C ApYrumu uuBuinsauusMu Kocmoca, KOTOpeix oueHb MHOTO. HyxHO
TOJIbKO TIOMHUTH O TOM, YTO JAPYTHe UBWIN3AINH, JaKe 3HAYUTEIHHO OoJiee pa3Bu-
ThI€, MOTYT OBITh «4EPHBIMU» TI0 CBOCH HJICOJIOTHH.

2) B cinyyae, Korja 4ejaoBeK HE JIOCTHT 3aBEpIICHHS 3EMHOTO IMKJIa PA3BUTHS U
MBITAETCS «BBIUTHY» HA KOHTAKT C APYTMMHU LUUBUIM3ALUUSIMU, OH UHOTAA MMEET 3TOT
«KOHTaKT», HO, K COXKAaJICHUIO, TOJILKO HE C BBICIIMM Pa3yMOM, a C 3€MHBbIMU CYIIIHO-
CTAMU aCTPAIBHOTO IUIAHA, B JTYYIIIEM CIy4ae — MEPBbIX MEHTAIBHBIX YPOBHEM.

OTH CYIIHOCTH BBIXOJST HA «OXOTY» 32 HEOOXOIUMOM JJIsi UX KU3HHU dHEPTUECH.
N xorpa TOT Wik MHOM YEJIOBEK «CO3/1aET KaHa» U OTKPHIBAET KAUECTBEHHBIC Oaph-
€phbl, TaKasl CYIHOCTh CKAaHUPYET MO3T JAaHHOTO YEJIOBEKA M HaJIeBaeT Ha ceOsl roJio-
rpaMMy TOTO, KOTO >KeJIaeT BUIETh, KOTO MIIET 3TOT YEJIOBEK WM KOMY OH OOJIbIIE
BCETO BEPUT.

Ecnu genoBek Beput B Xpucra, OHM MPUHUMAIOT 00JauK XpucTa (M, 4TO MHTE-
PECHO, JUISl KaXKJIOr0 YeJI0OBEeKa OH APYroil, KAKUM €ro BUJUT JaHHbBIA YEJIOBEK) U riia-
TOJISIT OT €r0 UMEHH, & CAMHU B 3TO BpeMsl 3a0UPaIOT JKU3HEHHYIO CHUJTy TAKOTO JIETKO-
BEPHOTO... 9TO, K COKAJICHUIO, — 1IeHA HEBEIKECTBA. ..

Bo3M0xHO 04eHb MHOTO€, O YEM MEUTAIOT JIKOJU... U O YEM OHM JIaKE HE IMOJ0-
3pEBaloT.

[Tepemerienue B MpoCTpaHCTBE, BPEMEHH, U3MEHEHNE OyIyIIEero U HACTOSIIIETO,
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KOHTaKThl C JIPYTMMHU LUBUIM3aLMAMHU, Kak Manoro, Tak u bonbsmoro Kocmoca.
VYrpaBieHue norofou, MpoeccaMu MpUpoJIibl U YEIOBEUECKOro OOLIECTBa U MHOTO
MHOTO€ apyroe... M onste ke, uisi 3Toro HeoOXoaAuMbl 3HaHUS, 3HAHUS U elé pa3
3HaHUs... HOBbIE 3HAHUS 3aKOHOB 3BOJIIOIMHU NPUPOobl, Pazyma, BeeneHHOM. .

U mycth 3Ta KHUTA OyAET IS BCEX JKENAOUX MaJIEHbKMM MOCTOM Yepe3 PeKy
HeBexkecTBa K O0epery Mctunbl, CBeta, HoBoro bynymiero nu HoBoro YenoBeyecTsa...
Taxoro e 4MCTOro M IMPEeKpacHOro, Kak MpeKpacHa Hama roiyoas rianera 3EM-

Hukonau Jlesawos,
gespanv 1993 200.
Mockea — Can-DPpanyucko.

NMpuno>xxeHwue 1.
BbiBOoag poOpMysibl BHYTPUBMAOBOIro cCaMoperysimpoBsaHusi

Apean oOuTaHusa — IJIOMIAb MIOBEPXHOCTHU, 3aHUMAaeMas MOIMYJISIUEN JaHHOTO
BHJIa — MOXET MPOKOPMHTH ONPEIEIEHHOE KOJIMYECTBO KUBOTHBIX (N), 6€3 Hapy-
IIEHUsI HKOJIOTUYECKOT0o paBHOBecHs. V3MeHeHue yciioBuil cpenbl oOUTaHus, KoJje-
0aHUs POKIAEMOCTU MPUBOJIUT MEPUOAMUYECKH K TOMY, YTO YHCIEHHOCTHh O0coOei B
MOMYJISILUU BO3PACTAET U CTAHOBUTCS PABHOM:

N®=n+p

re:

f — u30BITOYHOE YKCIIO OCOOEH, BBI3BIBAOIIEE HAPYIICHUE KOJIOTHYECKOTO
paBHOBECHSI.

[Ipu TOM )€ ypoBHE 3a007€Ba€MOCTH U MIPHU TEX K€ OTPULATEIBHBIX (haKTOpax
BHEUIHEN cpeJibl MOBBIIIAETCS CMEPTHOCTb, U YUCIIO 0cO0el BHOBb NMPUOIMKAETCS K
ONTHUMAJIbHOMY.

N —(B+An) —>n 1)
rac.
An — He3HaYMUTeJIbHBIC OTKJIOHCHHS YHCICHHOCTH [onyJsiquu OT OIITHMAllb-

HOM.
Ecnu ke 9uCIeHHOCTh MOMyJISIUN OblJIa MEHBIIIE ONITUMAJIEHOMN, TO TIPH TEX JKE

MIPUPOJIHBIX YCIIOBUSX MOBBIIIACTCS POXKIAEMOCTh, M YUCICHHOCTh MPUOJIMKACTCS K
OINTUMAJILHOM.

NO —(p£An) —n 2)
TJE:
NO — uycneHHOCTh MOMYJIALUM, MEHbIIIE ONTHMAJIBHOIA.

P — HeIocTaroIee KOJUYEeCTBO 0co0el 10 ONTUMAIBHOW YHCICHHOCTH TOMY-
JISILIUH.
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B 4ém >xe mpuurHa TaKuxX peakiuil MOMmyJsIuid Ipyu KOJeOaHUIX YUCICHHOCTU?
BriiBuHEM ps IPEANIOIOKEHUN U IPOAHATIM3UPYEM UX. PacCMOTpUM COOTHOLIIEHHME:

M@ / Mepn — 1 (3)
i (o
M) — pacTuTelbHas GHoMacca, BOCIIPOM3BOANMAS HA TEPPHUTOPHU OOMTAHHS

IOITYJISILMU B €IMHULY BPEMEHU.
M(n) — pacTuTenbHas Onomacca, HeoOXouMasi TPABOSATHOMY KHUBOTHOMY (KpO-
JIMKY) JUIsl ONTUMAJIBHOTO CYIIECTBOBAHUS.

N — onTuMalibHas TUWIOTHOCTH MOMYJISIMH, COOTBETCTBYIOIIAS SKOJIOTHYECKOMY
PaBHOBECHIO.

[Ipu mpocToM BOCIpPOW3BOACTBE, cooTHOIIEHHUE (3) paBHO eaunwuie. [Ipu pac-
IIMPEHHOM BOCIIPOM3BOJICTBE, COOTHOMLIEHHE (3) MeHbIE eAWHUIBL. PacmmpenHoe
BOCIPOM3BOJCTBO — KOTJ]a YaCTh 00pa30BaBIIEICS B pe3ysibTare (POTOCHHTE3a pac-
TUTEJNBHON OMOMacchl OCTaéTcs MOCe MOeAaHus €€ TPaBOsSIHBIMU KUBOTHBIMH. Co-
otHoueHue (3) apnsercs 6anancHbIM. KonebaHue mIOTHOCTH NOMYJISILIMA MOXHO 3a-
nucaTh B BHJIE:

mt) / NOmm<l<mgy/NOmn  (4)

Yro ke MpOUCXOIUT B MOIYJISILIMM, MPUBOASIIIEE COOTHOIIEHHE (4) K COOTHO-
meHusMm (5) u (6):

M / [NO— (B + An)] m@) — 1 (5)

M / [NO- (p + An)] mgm) — 1 (6)

[TonbITaemMcs AaTh JIOTHYECKH 0OOCHOBAaHHOE OOBSCHEHHUE ATOrO siBJeHus. Kax-
nast ocoOb U3NTydaeT BOKPYT ceds ncu-nose. O003HaUMM U3IIy4aeMOoe OJHON 0COOBIO
ncu-nosie — . Ilcu-nonsi, uznydaembie 0COOSIMU TMOMYJIALMH, B3aUMOJIEHCTBYIOT
APYT C APYTOM U BIMSIOT HA MPOLECCHI, TPOUCXOISIINE B OPraHU3Max, CO3Ial0NINX
T nond. [lpennonokum, 94To CymecTByeT ONTHMallbHAas IUIOTHOCTH COBOKYITHOTO
MICU-TIOJIS TOMYJISILIUY, IPU KOTOPOH CYIIECTBOBaHHE OCOOU ONTHUMAJIBHO.

W = [ [k(N;s)odsdN (7)
ns

rie.

W — COBOKYITHOE TICH-TIOJIC TTOTYJISIINH.

S — mIomaae apeajga oOUTaHUS TTOMYJISIITUH.

® — TICU-TIOJIE, U3ITy4aeMOe OJTHONU OCOOBIO.

K(N, S) — ko3¢ duireHT B3auMHOTO BIMSHUS MICU-TIONICH 0COOCH Ipyr Ha Jpy-
ra BHyTPH ITOMYJISLIHN.

BBeném HOBBINM apameTp:
Pw = [ | [k(N;s)wdsdN] / [ds = W/S (8)
ns S
rie:
Pw — onTuMalibHasi MIOTHOCTh COBOKYITHOTO TICHU-TIOJISl HA €IUHUILY TTOBEPXHO-
CTH TIPU ONTUMAJILHOW YUCJIEHHOCTH MOMYJISIITUU.
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AHanornyHo BeIpaXEHUIO (4) MBI MOYKEM IMOJTYYUTh COOTHOILIECHHUS:

[ | [k(N;s)odsdN] / [ds < W/S (9)

NO s S

[ | [k(N;s)odsdN] / [ds > W/S

N® s S

3anucaB 3TO COOTHOIIEHUE HECKOJIBKO B IPYroi hopMe, MOITyUHM:

[T k(N;s)odsdN < W

NO s

[ kK(N;s)odsdN > W (9a)

N™ s

N3 Beipakenus (9a) Mbl mojlydaem JiBa COOTHOUIEHUS, ONPEACIISIIOIINUX TeHICH-
IMHIO ITOITYJIAIHNH K BOCCTAHOBJICHUIO 9KOJIOTHUYCCKOI'O PAaBHOBCCH.

] k(N;s)odsdN — W

NO s

[ k(N;s)odsdN — W (10)

N g

U3 »tux Bpra)KeHI/Iﬁ MBI MOJKCM IIOJYYHUTH IMApaMCTp HU3MCHCHHUA ITNIOTHOCTHU
IICU-TIOJIA ITPHU U3SMCHCHUH YN CIICHHOCTH IIOITYJIAIIUM.

AW®) = [ [ K(N;s)wdsdN - | | K(N;s)wdsdN (11)
N s ns

AW = [ [ k(N;s)odsdN - | [ k(N;s)ewdsdN (12)
ns NO s

AHanu3upys 3TH COOTHOLIEHHUS, MOKHO MPUITH TOJBKO K CIEAYIOIIEMY BBIBO-
ay-:

1) Mcu-mojie (®) oaHON 0COOM JEHCTBYeT OTPHIATEIbHO Ha COCTOSHHE U
(YHKIMOHUPOBAHUE OPraHU3Ma JPYroil 0COOu.

2) Icu-moJte Kax a0l 0cOOM BBIMTOJIHSACT TAKXKE M 3aIIUTHYI0 GYHKIIMED — OHO
OJIOKMpPYET U 3HAUYUTEJbHO YMEHbILAET CUJIYy OTPUILIATENIbHOTO BIUSHUSA TCH-TIONEH
Apyrux ocoOei MOoMyJIsiLUYA Ha OPTaHU3M U €ro PyHKIUHU y KaXI01 0co0u.

3) Ipu 6anmance MEXAYy YUCICHHOCTHIO MOMYJISAIUU U SKOJIOTHYCCKON CHCTE-
MOU B IIEJIOM, 3aIlIUTHAS (PYHKIMS TICU-TIONS KaXXJI0H 0cOOM HeHTpaJu3yeT Hera-
THBHOE BJIMSIHUE MCH-MOJIeii OCTaIBHBIX 0COOCH TOMYJISINY.

4) Ilpy U30BITOYHOM MJIOTHOCTH COBOKYIHOTO ncu-noiia nonyisiuun (W), 3a-
mUTHas QYHKUUS TICU-TIONS KaKJ0W 0cOoOM HelTpam3yeT TOJAbKO 4YaCcTh HETaTHB-
HOTO BIMSHUS TCU-TIONEH OCTalbHBIX ocoOei momyisinuu. He HelTpamuzoBaHHOE
BIIUSIHUE TICH-TIOJIEH OCTAJIbHBIX OCOOEH MOMyJSAIMK yrHeTalolle JeiicTByeT Ha
GyHKIIUM OopraHu3Ma KakJoW 0coOM, YTO M MPUBOJUT K CHIXKCHUIO POXKIAEMOCTH,
MTOBBIIEHUIO CMEPTHOCTH.

5) Ilpy HexOCTATOYHOH NMJIOTHOCTH COBOKYIHOTO Ticu-moiis nomyssauu (W),
4acTh MOTEHIIMAJIA YaCTh KU3HEHHOW CHUJIbI 0COOM, KOTOpasi TpaTUiIach Ha CO3/IaHUE
3aIIATHOTO TCU-TIOJS, MCTIOJIb3YeTCsl OPraHMU3MOM U1 00ECIIEUeHHUS] MAKCUMAJIb-
HO 3¢ PeKTUBHOrO pexxruMa (QYHKIMOHUPOBAHUS OPraHM3Ma, YTO MPUBOAUT K MO-
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BBIIICHUTIO POKIAACMOCTH U YBCIINYCHUIO IIPOAOJLKUTCIIBHOCTH JKU3HU.

Takum o0pa3oM, y KaxKI0ro BUAA ACCTBYET NPOCTOM U HAAEKHBIA Mexa-
HHU3M CAMOPEryJIMPOBAHUSA YUCJICHHOCTH MONMYJIALNH, 0€3 KOTOPOro IK0JI0ruye-
CKasi CHCTeMA MPOCTO He CMOIJIA ObI CYyIIeCTBOBATD.

NMpuno>xxeHue 2.
BbiBoa (hOpMYJibl 3KOJIOFMYECKON CUCTEMDI

PaccMoTpuM, Kakue npupoaHble (akTOphl BIUAIOT Ha (JOPMHUPOBAHUE U CIIOXK-
HOCTb 3KOJIOTMYECKOW CHCTEMBI. PacTUTenpHbIE OpraHU3MBbl, MOIJIONIAs YacTh aja-
IOLIEr0 COJHEYHOI'0 CBETa Ha IUIOLIAJb, HA KOTOPOM OHHU IIPOU3PACTAIOT, MOCPEX-
CTBOM (POTOCHHTE3a CO3JAI0T pacTUTENbHYIO0 Ouomaccy. Ilpuuém, Gosee coBeplieH-
HbI€ PACTUTEJbHBIE OPraHU3MbI B COCTOSIHUM YCBOUTH OOJIbILIE M3 MaJarolIero CoJi-
HEYHOI'O CBETA, YTO MPUBOAUT K CUHTE3Y OOJIBLIEr0 KOJUYECTBA PACTUTEIBHON OHO-
MacChl B €JUHUILY BpeMEHU. [[pyrumMu ciioBamu, pasHbie THIIbI PACTUTEIbHbBIX Op-
raHM3MOB MMEKOT CBOM, NPUCYIIMHA UMEHHO 3TOMY TUNY OmoJiornyeckuin KII.
Takum 00pa3oM, KOJIHYECTBO PACTHUTEIbLHON OMOMACCHI 3ABUCUT OT CJIEAYIOLIMX
napaMerposB:

a) Il10OTHOCTH NMOTOKOB COJTHEYHOIO0 CBETAa, NMAJAIOLIEro Ha eIWHHULY IUIO-
LA B ¢JMHUILLY BPEMEHH.

0) buosaornueckoro KII/[ pacturejbHbIX popM.

B) KostmuecTrBa pacTuTe/JIbHBIX OPraHM3MOB KaK/A0I'0 THIIA.

HepeBonH BCE U3JI0KCHHOE B MATEMAaTUYECKHUE 3HAKH, IIOJIYy4aCM BBIPpAKCHHUC!

Sij

| IT Wsyapnapdsdidj = M@y(t) (1)

00O

Milp(t) — KomM4ecTBO pacTHTENHLHONH GMOMACChI, CHHTE3UPYEMOM B €IUHHILY

BPEMCHH BCCMU PACTHUTCIIbBHBIMU OPraHu3MaMu, paCTylIlIMMH Ha CAWHUIIC ITOBCPXHO-
CTH.

WS — ImIOTHOCTH MOTOKA COJHEYHOIO CBCTA, INaJaromecro Ha CAMHUNY IJIOIIa-
AW ITOBCPXHOCTH INIAHCTBI B CAMHHUIY BPECMCHHU.

wij) — Omonormyeckuii KI1J1, moka3eiBaromnuii, kakas yacte WS noryoniaercs u
npeoOpa3yeTcsi KaKIpIM pacTenreM (1) 1anHoro Buma (j).

N(ij) — KOJUYECTBO PACTUTEIIbHBIX OPTraHU3MOB (1) JaHHOTO BHA (j), pacTyIINX
Ha eMHUIIE TTIOBEPXHOCTH.

[Tpruém:

0<j<nmj

0 <i < noj

rue:

Noi — ONTUMAaJbHASI YHCICHHOCTh PACTCHUM KaXkKIoro BUja (j) Ha €IUHUIIE TIO-
BEPXHOCTH, COOTBETCTBYIOIIAsI SKOJIOTHIECKOMY PAaBHOBECHIO.

Njo — KOJIMYECTBO PACTUTEIIBHBIX BHIOB, MPOU3PACTAOIINX HA CIMHHMIIC TI0-
BEPXHOCTH.
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Yactb paCTI/ITeJIBHOfl OMoOMacChl IorjiomaroT TpaBOAAHBIC XKHMBOTHEIC. N3 sTou
4acCTH, IIOCJIC COOTBCTCTBYIOIICTO PACHICINUICHUSA U HpCO6p330BaHI/ISI, CUHTC3UPYCTCA
oromacca TPAaBOAAHBIX JKUBOTHBIX.

sab

J 1T M5(t) yan Nap dsdadb = M22y(t) (2)

000

rac.

Mabp(t) — OunoMacca TpaBOSIHBIX JKUBBIX OPTaHU3MOB CHHTE3UPYETCS B €IH-
HHUIY BPCMCHH Ha CINMHHUIIC ITIOBCPXHOCTH.

Yab — Ouonornueckuii KIIJ[ TpaBOsSIHBIX >KMBOTHBIX, MOKAa3bIBAIOIIUMA, KaKas
Y4acTh MOTJIONIEHHON pacTUTEIHHOW OMoMacchl mpeodpaszyercs B OuoMaccy TpaBoOsiI-
HOTO opranu3Ma (a) kaxmaoro Buaa (b).

Nab — KOJIMYECTBO TPABOSIHBIX KUBOTHBIX (a) AaHHOTO BUJa (b), )KUBYIIUX Ha
€UHULIE IOBEPXHOCTH.

[Tpruém:

0<a<na

0<b<ne

rae:

Nao — ONTUMAaJIbHAS YUCICHHOCTD MOMYJISIIHA TPABOSTHBIX KUBOTHBIX KaXKIOTO

Bujaa (b) Ha eauHMIIE TOBEPXHOCTH, COOTBETCTBYIOIIAS YKOJIOTUYECKOMY paBHOBE-
CHIO.

Nop — ONTHUMAJIBHOC KOJHMYECCTBO BHAOB TPABOSAHBIX KUBOTHBIX HA CIWHHUIIEC
IIOBCPXHOCTHU, COOTBCTCTBYIOLICC DKOJOTHUICCKOMY PABHOBCCHIO.

YacTh TpaBOSIAHBIX )KMBOTHBIX MOEAAIOT IJIOTOSIAHBIE KUBOTHBIE. [locne cooT-
BETCTBYIOIIIETO PACHICTUICHUS] U TIPeoOpa30BaHUsS W3 OTOM YaCTH CHHTE3UPYETCS
Ouomacca MI0TOSITHBIX KUBOTHBIX.

scg

JT T My(t) 109 Neg dsdedg = MC9y(t) 3

000

Wi (K

M (t) — OGromacca MIOTOSAAHBIX KUBOTHBIX, CHHTE3UpYEMasi B €AMHUILY Bpe-
MEHU Ha eUHUIIE TUIOIIA/IH.

Ycg — Omosornueckuit KIIJ miIoTOSIAHBIX JKUBOTHBIX, MOKa3bIBAIOIINMI, Kakas
4acTh MOTJIONIEHHON OMOMACChl TPABOSIHBIX KMBOTHBIX MPe0oOpa3yeTcss B Omomaccy
IJIOTOSITHOTO OpraHu3Ma (C) KaXKJI0To TJIOTOSIIHOTO BUIa (g).

Ncg — KOJIMYECTBO IJIOTOSATHBIX OPraHU3MOB (C) JAHHOTO BHUAA (g), KUBYIIHUX
Ha €UHUIIE TOBEPXHOCTH.

[Tpruém:

0 <c¢<ne
0< g <nog
rae:
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Neo — ONTHMAaJIbHAS IJIOTHOCTH MOIMYJISIIIMKA TUIOTOSTHBIX JKUBOTHBIX Ka)JI0TO
BUa (g) Ha EAWHMIIC MOBEPXHOCTU, COOTBETCTBYIOIMIAS DKOJIOTHUYECKOMY pPaBHOBE-
CHIO.

Nog — ONTHUMAJIbHAS TUIOTHOCTH TUIOTOSITHBIX BHJIOB HA €IUHUIIC TTOBEPXHOCTH,
COOTBETCTBYIOIIASI DKOJIOTHYECKOMY PAaBHOBECHIO.

Ucnonb3yst BBenéHHBIE MaTeMaTrndeckue obo3HadeHus (1), (2), (3) MoxHo 3a-
MACaTh MaTEeMAaTUYECKYIO0 MOJIETh C(OPMHUPOBABIIEHCS IKOJIOTUIECKON CUCTEMBI:

Milg(t) + M2(t) + M%,(t) = const. (4)
[Tocne moACTaHOBKY 3HAYEHUM CIAaraéMbIX B BbIpakeHue (4) moiydaem:
sab sab sab
Mii(t) {1+ [ ] [ yab Nan dsdadb + [ [  xan Nav [ [ [  xcq Neg dsdedg ] dsdadb } =
const. (5)
000 000 000
Ecnu noacraButh B 3T0 ypaBHeHUE 3HaUeHUEe Mijp(t) mosydaem:
Sij
[TT Wsgiingpy [1+...+...] dsdidj = const.
000

Mbi MOJIYYW/IH YPABHCHUE IKO0JIOTHYEeCKOMi CHCTEMBI.

NMpunoxxeHue 3.
Mony4yeHune popMysibl CUCTEMbI MAaTPUUYHDbIX MPOCTPAHCTB

VYcaoBuem OanaHCHOM yCTOWYMBOCTH HAILIETO MAaTPUYHOIO MPOCTPAHCTBA SIBJIS-
eTcsl OallaHC MEXy CHHTE3UPYEMON B MaTPUYHOM MPOCTPAHCTBE MATEpUEH U MaTe-
pUEH, BBITEKAIOUIEH Y€PE3 30HbI CMBIKAHUS MATPUYHBIX IPOCTPAHCTB. DTO YCIOBHUE
MO>KHO 3alucaTh B BUJE:

n1 [y dmidi - 6/[nOdmidi] = n2[[l3Odmidi - 6/ln™dmidi] (1)

rae:

N1 — KOJIMYECTBO LIECTUITYYEBHKOB.

N2 — KOJMYECTBO AHTUILIECTUIIYYEBUKOB.

+™) — 1eHTpanbHas 001aCTh CMBIKAHUA MATPUYHBIX IPOCTPAHCTB, Yepe3 KOTO-
PYIO MaTepHuH MPUTEKAIOT B HAIlle MATPUYHOE MPOCTPAHCTBO (ILIECTHIIYUYEBHK).

+") — neHTpanbHas 06JacTh CMBIKAHMS MAaTPUUHBIX IIPOCTPAHCTB, Yepe3 KOTO-
PYIO MaTE€pUM BBITEKAIOT U3 HAIIETO MATPUYHOTO MTPOCTPAHCTRBA.

Tl(_) — JIYYCBBIC 30HbI CMBIKAHUA C JPYTUMHU MAaTPUYHBIMU IIPOCTPAHCTBAMHU, YC-
PE3 KOTOPBIC MATCPHUH BBITCKAIOT U3 HAIICTO MATPHUYIHOI'O IIPOCTPAHCTBA.
T](+) — IIOIrpaHUYHbIC 30HBI CMbBIKAHUS C APYTUMHU MATPUYHBIMU ITPOCTPAHCTBA-

MH, Yepe3 KOTOPBIE MATEPUH MTPUTEKAIOT B HAIIIE MATPUYHOE MPOCTPAHCTBO.
| — 4guncio popm MaTepuit.
M — Macca MaTepuu.
[Tocne mpocTeiimux npeoOpa3oBaHmii, MoJydyaeM ypaBHEHUE OaaHca:

[n1/fy®dmidi — n2/] y©¥dmidi] - 6[n1/indmidi — n2/[y*®dmidi] = 0
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2

@ OTO TOXKAECTBO OYIET BBINOJHATHCS, €CIM BBIPAXKEHMS, CTOSIINE B CKOOKaXx,
OyAyT paBHBI HYJIIO.

nuflyMdmidi — naff xOdmidi = 0

numOdmidi — nafln®dmidi =0

MakcuManibHasi yCTOMYHUBOCTh, K KOTOPOW CTPEMMTBCS 3Ta CUCTEMA, BO3MOXKHA
pH ycaoBuu N1=Nz. [Ipu apyrux ycioBusax, MaTpUYHOE NPOCTPAHCTBO HECTAOUIIBHO,
U B HEM MPOJOIHKAIOTCS IPOIECCHl 00pa30BaHUs MPOCTPAHCTB 10 MOSIBICHUS PABHO-
BECHOT'O COCTOSIHHUSI.

IIpm 3TOM, CCTEMA YypaBHEHUN IPUHUMAET BU:

[l dmidi — [] ydmidi = 0

[mOdmidi - [[n®dmidi=0 (3)

nin:

I dmidi — 39dmidi] =0

[IMYdmidi — n®dmidi] =0 (4)

h JaJI€cC:

[1o® = xO)dmidi = 0

Im® —=q®)dmidi =0 (5)

Brimonnenne yCJIOBI/Iﬁ CUCTCMBI ypaBHeHI/Iﬁ BO3MOJKHO JIMIOb ITPpH:
A= 0 (6)

n(‘) = n(+)

K takomy GanaHCy mpuxoauT jr00asi CUCTEMa MAaTPUYHBIX MPOCTpaHCTB. Mar-
PUYHOE MPOCTPAHCTBO MATEPHUIl HAILIETO TUITA UMEET KOA(PPUIUEHT KBAHTOBAHMUS:

v = 0.020203236...

MuHuManbeHOe KOJMYeCcTBO (OpM Matepuid, oOpasyloluxX MpU CIUSHUU Me-
TAaBCEJICHHYIO, paBHO JABYM. [Ipu 3TOM MEpPHOCTBH 3TOM 30HBI UCKPUBJICHUS MaTpU4-
HOT'O NMPOCTPAHCTBA paBHa!

A2 = 2.89915382...

DTO MUHHUMaJbHAsA MEPHOCTb IPOCTPAHCTBA, IPH KOTOPOl BO3HUKAIOT YCIOBUS
JUISL CIIASIHUS MaTepui Hamero tuna. s Marepuil Apyrux THUIOB C APYTUMHU 7Y, 3Ta
MEPHOCTh MOXET OBbITh KaK OOJbIIE, TaK U MEHBIIE, BIUIOThH JI0 HYJIEBOM U JaXKe OT-
punaTenbHo. MEpHOCTH METaBCEJICHHBIX, 00pPa30BAaHHBIX OOJBIIMM YUCIOM MaTe-
pUi MOXHO TOJIYYUTh U3 (GOPMYJIBIL:

Ai=2.89915382...+ v(i-2) (7)

[To sToit popmyiie mosrydaem, COOTBETCTBEHHO, MEPHOCTH METaBCEIIEHHBIX Pa3-
HOT'O KQYECTBEHHOT'0 M KOJIMYECTBEHHOI'O COCTABA:

A2 =2.89915382...

A3=2.919357056...
A = 2.939560292...
As = 2.959763528...
s = 2.979966764...
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A7 =3.00017...
— MEPHOCTH MPOCTPAHCTB, 00PA3YIOIINX METaBCEICHHBIE.
As = 3.020373236...

ho=3.040576472... — MepHOCTb CyNEepPIPOCTPAHCTBA TIEPBOTO MOPSIKA.
A10=3.0607797... — MEpHOCTH CYIIEpIPOCTPAHCTBA BTOPOTO MOPSIIKA.

A11 = 3.08098293... — MepHOCTH CyNepHpOCTPAHCTBA TPETHETO MOPSIKA.
A12=3.10118617... — MepHOCTH CYNEepHpOCTPaHCTBA YETBEPTOTO MOPSIKA.
A13=3.1213894... — MepHOCTb CynepIpOCTPAHCTBA MATOTO MOPSIKA.
A14=3.1415926... — MEpHOCTH CYNEepPIPOCTPAHCTBA MIECTOTO MOPSIKA.

Ms = 3.16179589...

A1 = 3.1819991... — mepHOCTH MPOCTPAHCTB 00JIee BHICOKUX MOPSIKOB.
M7= 3.202202362...
s = 3.222405538...

CymiecTByIOT TakKe 3€pKajbHbIE€ MPOCTPAHCTBA, OTHOCUTEIHHO OIMCAHHBIX
BBIIIIE, KOTOPHIE CMEIICHBI TIPOI0JIBHO OTHOCUTEIHHO HAIpaBICHUS KOJICOaHUsS Mep-
HOCTH MAaTPUYHOTO TIPOCTPAHCTBA M OOpa3yrOTCS YK€ HE B MPOrHOax MaTPUIHOTO
MIPOCTPAHCTBA, a BHYTPH BBITYKJIOCTEH, BO3HUKIIINX B Pe3yJbTaTe HCKPUBJICHHS MaT-
PUYHOTO TIPOCTPAHCTBA. BHYTpH 3THUX 30H BO3HHKAIOT JIPYTHE YCIOBUS, W 3TO TPH-
BOJUT K TOMY, YTO T€ K€ CaMble MaTEPUH CIIMBAIOTCS 00pa3ys BEUIECTBO B IPYTOM
MOPsIZIKE.

Ecnu maTpuuHOe mpOCTpaHCTBO UMEET MEPHOCTh PaBHYIO -7 WM KPaTHYIO -7,
oOpa3yeTcsi BEIIeCTBO aHTUCTPYKTYyphl. [Ipu mepeTekaHuu BelIiecTBa 4epe3 30HbBI
CMBIKQHUS MaTPUYHBIX MPOCTPAHCTB, MPOUCXOIUT IOJTHAS AHHWUTHIISINS BEIICCTB.
Nmenno 06 sTom ynmomuHaercs B OOpaiieHlu K 4eJI0BEYECTRY.

X04Yercs yCHOKOMTh YUTATEJIEH OTHOCHUTEIBHO AHTHULMKIOHA C MEPHOCTBIO -
3.15, KOTOpBI ABUTAJICS B HAMNPABICHUU CKOIUIEHUS HAIIMX TaJIAKTUK. Pa3ymHbie
CYLIECTBa HAIlUIM CHOCOO €ro HeHTpaau3aluu MOCPEICTBOM HW3MEHEHUS KpPUBU3HbI
MIPOCTPAHCTBA (M3MEHEHHUS MEPHOCTH) B JIOKATLHOM 00bEME, UTO MPUBENIO K HEUTpa-
JU3alMA aHTULUKIOHA. M 3TO OBLIO ciemaHo moCpeCTBOM TICU-TIOJNEH, a HE KaKOM-
HUOYAb TEXHUKOM.

Tak 4TO, CHOBa XO4YeTCs MOAYEPKHYTh OecHpeneabHOCTh BO3MOXHOCTE PA-
3YMA. K coxanenuto, u 03 aHTHIMKJIOHA YEJIOBEYECTBO U BCIO TJIAHETY OXKUIACT
ru0esb, Kak pe3yJbTAaT JUCTAPMOHHMHU YeJIOBEKA U NPUPO/b...

NMpuno>xxeHue 4,
NMpakTnka pabotbl ¢ CO6CTBEHHbLIM NCU-NOJIEM

Kaxxnprit 4enoBek uMeeT TCU-TI0JIE BOKPYT ce0s; KOHEYHO, OHO UMEET Pa3HYIo
CTPYKTYPY, IJIOTHOCTh, cuity. MeroTcst obmue snemeHTsl 1 ocobennoctu. [lepsoe,
YTO HEOOXOUMO JIeNIaTh KAKIOMY, 5TO HAYUYHMThCS CO31aBaTh U YNPABJSTH CBOMM
3allUTHBIM MoJieM. [[J11 3TOro 4enoBeK JOKEH BhIpAOOTaTh y ce0s CIIOCOOHOCTh

K ornasneHuio 333




Hukomnait Jlesamos «Ilocnennee oOpaiieHue K 9eI0BEUECTBY

CO3JJaHM: 3aIUTHOIO I10JISI Ha YPOBHC ITOJICO3HAHUS. Kaxk 3To I[eﬂaeTCH?

YenoBeK JOJKEH CKOHLIEHTPUPOBATHCS HA MbIciU: « Bokpyr MeHs co3paércs u3
MOEH SHEPIUH 3alUTHBIM KOKOH (000JI04YKa), yepe3 KOTOPBIA HE MOKET IPOHUKHYTh
OTpHULaTeNbHAs PHEPrus». Takas yCTaHOBKA JOJDKHA JEIAThCS KA1yl CBOOOIHYIO
MHUHYTY JI0 T€X MOP, TOKa MO3T HE BBIPAOOTAET YCIOBHBIN peIeKc Ha 3aIIUTY.

Jlasiee HY»XHO JIMIIb MEPUOJUYECKH MPOBEPATH COCTOSIHUE M MOIIHOCTH 3TOU
3amuThl. Korna yenoBek HaXOAUTCs B OONBIIOM CKOILIEHUH JItOJIEH, HEOOXOAUMO CO-
3/1aBaTh MaKCHMaJbHYIO 3alIMTy. B CBOEM J0ME OHa MOXET ObITh MUHHMAJIBHOM.
OueHb Ba)XXKHO CO3/aBaTh 3aLIUTY MEPE CHOM, KaK 1l (U3NUEcKOoro Teia, Tak u AJis
CylHOCTH. [Ipu co3manum TakoM 3alMThI, KaK BOKPYT TEJA, TAK U BOKPYT CYIIIHOCTH
oOpa3yercst SHEPreTUYECKUN KOKOH.

Ecan 3allluTa CO3daHa ITPABUIJIbBHO, BO3MOKHOCTDH eé Pa3pymicHuss CTaHOBUTCA
MHUHUMaIbHOW. YTO OYEHb BaXKHO ML COXpaHCHUA HCJIOCTHOCTHU 3alIUThI, TaK 3TO
OTCYTCTBHUC Y YCJIOBCKA OTPHULATCIIbHBIX BMOHHﬁ. I[CJIO B TOM, YTO OHH OTKPBIBAIOT
3alIUTy U3HYTPU, CO3JaBas IIPHU 3TOM IIOTOKH SHCPI'UH I10 COCTABY M KAa4YCCTBY TOXK-
ACCTBCHHBIC YPOBHIO HMXKHCI'O acCTpalia. 210 CO31a€T 6HaFOHpI/I$ITHBIe YCIOBUA IJIA
HGﬁCTBHH dCTPpaJIbHBIX JKUBOTHBIX, a TaKKC MW JIA JI000T0 Apyroro IICu-
OHCPIreTUICCKOTO BO3I[CI>10TBPI$I Ha 4CJIOBCKA.

NMeHHO O HETOmyCTUMOCTH OTpHIATENbHBIX A3Mouui rosopun Hucye Xpwu-
croc. OH He npu3bIBall K OE3pONOTHOCTH, & HAOOOPOT, BCEl CBOEH JKU3HBIO J1I0KA3bI-
BaJl HEOOXOUMOCTh 00pbObI. OH 3HaJ, YTO €CM IpH OopbOe CO 3JI0M BO3HHUKAIOT
OTpHULIATEIIbHBIC SMOIUH, JIa)Ke €CJIM OHU HANpaBJICHbl HA UCTOYHUK 3J1a, YETIOBEK, B
KOHEYHOM cuéTe, Wi OyJeT MOoOekKAEH ITUM 3JI0M, UM CO BPEMEHEM CaM CTaHET MC-
TOYHUKOM 371a. UMeHHOo B 3TOM cuiia 37a. /[ 60psObl ¢ HUM HEOOXOAMMO COXpa-
HUTBH CBOIO SMOITMOHAJIBHYIO YUCTOTY, 6€3 KOTOPOH HEBO3MOXKHO pa3BUTHE U 00phOa
CO 3JIOM...

Kpome 3amuthl xoTenoch Obl 00paTUTh BHUMaHUE Ha BO3MOXHOCTh HEPreTH-
YECKOM OYMCTKHU MPOIYKTOB NMUTaHus. Kaxaplii yenoBek MbET BOy, COKH, TOTpeOIIs-
€T MHUILY, HEOOXOAUMYIO Ul HOPMAJIbHOM KU3HEAesATeIbHOCTH opranu3mMa. Ho ito-
0ast muIa, Kak pacTUTENbHAs, TaK U MSCHas, UMEET OpraHUYECKHE sbl, KOTOphIE
YCKOPSAIOT MPOIIECC pa3pylIeHUs: OpraHu3Ma U 3aMeasIsioT pa3sutue. [loaToMy HeoO-
XOJIMMO HEUTPAIN30BBIBATH, PACILIEIUIATH 3TH SBI.

JIns 3TOro mpencTraBbTe, KaK Balllda dHEPTUs HAYMHAET AKTUBHO JBUIATHCS IO
DHEPreTUYECKUM KaHailaM Bamero tena. M majee MbICIIEHHO HAINpaBIMTE SHEPTHUIO
4yepe3 pyKU Ha IHUILYy, KOTOPYIO Bbl XOTUTE OUYUCTUTH. [Ipu 3TOM BBl MOMKHBI NIpen-
CTaBHTh, KAK OHA PACIICIUISET BCe sAbl B uuie. [Ipu ABMKEHUN SHEPTUM Yepe3 PYKH,
Bbl MOkeTe 4yyBCTBOBaTh BUOpAIIMIO, TEIUIO, UTOJIOYKM M YE€M aKTUBHEH Mpolecc
pacilerieHust siioB, TeM OoJiee pKUe U CHIIbHBIE OLIYIIEHUS BbI MOdy4duTe. Takum
e o0pa3oM Bbl MokeTe ouMIlaTh BOJY, COKHU, JTHOOBIE IPYTUE )KUIAKOCTH.

Kpome HelTpanu3anuy OTpULATENBHBIX [JII OpPraHW3Ma BELIECTB U CBOMCTB,
MOKHO YCHJIUTH TO IMOJIOKUTEIBHOE, YTO HECYT B ce0e 3TU BELIECTBA U CO3/1aTh HO-
BbI€ CBOMCTBA U KadyecTBa. Eciu Bbl pu 3TOM B COCTOSHUM BU3YaIU3UPOBATH OTU
ITIOTOKH, 3HAYUT, Bbl MMEETE MOBBIIEHHYIO YyBCTBUTEIBHOCTh U IPHU MPABUIBHOM
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Pa3BUTHHU MOXKCTC JOBOJIBHO 6BICTpO JOCTHUYb 0oJyice BBICOKOTO YPOBHA pPa3BUTHUA

CBOEU CYIIHOCTH, CO3HAHMSL.

W MHE Xo4deTcs mo)KejlaTb BCEM CTaTh HA NPABWJIBHBIA ITyTh Pa3BUTHUS, CHATH
«4€pHYIO» NOBA3KY C IJa3, U Bpl yBUIHTE, KaK JEUCTBUTEIBHO IPEKPACEH MHP,

npupoaa, Bcesiennas...

NMpuno>xxeHwue 5.
OnucaHue pUCYHKOB

Ckauamo ece pucyuxku — 8,696 nmb

a) Tunbl nornyecknx pyHaaMeHTOB

Puc. 1

Puc.1 — noruueckuit ¢hpyHIaMEHT, CO-
OTBETCTBYIOUIUI MOTEHIMAIBHON BO3MOX-
HOCTH BO3HHUKHOBEHHSI MHOTOOOpa3HBIX pe-
aKIMi Ha OJHO W TOXe€ WH(GOPMAIIMOHHOE
BoznericTBue. [1ogo0HBIN ornueckuii GpyH-
JTAMEHT TO3BOJISIET pacaM, UM 00JIaIal0IINUM,
HBOJIIOIIMOHHO  Pa3BUBATHCA MPAKTUYECKH
0e3 orpanuueHuii. Kpome 3toro pacel, 00-
Jajaroniie NoJ00HBIM JIOTHYECKUM (yHIa-
MEHTOM, B COCTOSIHUU Pa3BUBATHCS B TOJ-
HOM TApMOHHMM C IIPUPOJNOW IIIAHETHI H
OKPY’KaKOIIEro KOCMOca.

UToOBI OHATH BAXKHOCTH MHOTO00pa3-
HOCTH peakiuii Ha OJHO U TOoXKe HH(pOpMa-
MOHHOE BO3JIEUCTBUE, JIOCTATOYHO MpHUBE-
ctu npuMmep. Peakuus pasHbIX Jrogerd Ha
TeMmrneparypy B KomHate. [ ogHOro oHa
Oyner mpuemMaeMoM, NJisi APYroro MmoKaxerT-
Csl IPOXJIQJHOM, TPETbeMY — U3JIUIIHE TEM-
joil. Jlaxke OAMH U TOT K€ YEJIOBEK OyAeT

pearupoBaTh MO-pasHOMY, B 3aBUCUMOCTU OT €r0 AMOIMOHAJIBLHOTO U (PU3UYECKOTO
COCTOSIHMSI Ha OJIHY U Ty K€ TeMIiepaTypy B koMHaTe. Korjia uyenoBek npochinmaercs
yTPOM, U TEMIIEpATypa €ro Tejaa He yCIiea BEPHYThCS K HOPME, KOMHATA MTOKaXKETCS
emy npoxiagHoit. [Tocine akTUBHBIX (PU3NYECKUX 3aHATHM, eMy OyAeT skapko. bomib-
HOMY C BBICOKOM TeMIIepaTypoil OyJeT 04eHb XOJOIHO.
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Puc. 2

BO3HMKACT UCKAKEHHAS KapTHHA.

Puc.2 — mnepecTpoiika JOTMYECKOTO
(¢yHnameHTa, Haubojiee COOTBETCTBYIOILIAsS
TpeOOBaHUAM YCIIEHIIHOTO IO3HAHUS MPHUPO-
Ibl, HA OCHOBAaHUHU OINBITA MHOTOYHCJIEHHBIX
pa3yMHbIX pac. MHOTOMEPHOCTh BO3MOXHBIX
peakiuii Ha OJHO U TOXK€ MH(POPMAIMOHHOE
BO3JICiCTBIE oOecreunBaeT pacam, oOusaja-
IOIUM TOJI0OHBIM JIOTHYECKUM (yHIaMeH-
TOM BO3MOKHOCTh MAaKCHUMAaJIbHOTO TOJyYe-
HUS U BOCTpUATUS WH(pOpMaLuu o0 OKpyxka-
IOIIEM KOCMOCE.

[Ipy co3maHMM KapTHHBI MHUPO3IAHHUS,
OUeHb BAKHOE 3HAYCHHE MMEET ITOJIHOTA WH-
dbopmanuu 06 okpyxkaromieM mupe. [lpu ky-
COYHOM BOCIIPUSATHU OKPYKAIOIIETO, B MO3T
MMOCTYIAeT JAOCTOBEpPHAs, HO HE IOJIHAS WH-
dopmarusi. PazymHoe cyIiecTBo, MbITasCh CO-
31aTh CBOIO KapTHWHY MHPO3JaHUs, cOOMpaeT
3TH «KYCOYKH» B OJHO IIEJI0€ U B pE3yJIbTaTe

Camoe onacHoeE CIIeICTBUE IEUCTBUS «KPUBBIX 3€PKAID» BOCHPUATUSA B TOM, YTO
Ha OCHOBE 9TOM MCKa)KEHHOM (HEMOJHOW) KapTHUHBI OKpPYXaloleld peallbHOCTH pa-
3YMHBIE CYIIIECTBA HAUMHAIOT BMEIIMBATHCS B 3Ty PEAIbHOCTh, U3MEHATH €€, MPei-
roJjiarasi MpOBECTH HENbIA Pl «KOPPEKIUN» NI JOCTHKEHUS MaKCUMAJIBHOTO CHUM-

0103a C OKpy>Karolieil peabHOCTHIO.

B pesynbrare MNOMOOHBIX «KOPPEKIIHIN
BO3MOHBI U BO3HHUKAKOT 3KOJIOTUYECKHUE IPO-
0JIEMBI, YaCTO HECYIIIME CEPhE3HBIC YTPO3bI KaK
«pa3yMHBIM» CYIIECTBAM UX CO3JABIIWX, TAK U
JKH3HU B IeJoM. YacTto mojoOHBIE JEHCTBUS
MIPUBOJIAT K THOCNIH IIAHET, a MIOPOH U IIIaHe-
TapPHBIX CUCTEM.

[TosTOMy MHOTOMEPHOCTH BO3MOYKHBIX
peakuuii Ha HWH(OPMALMOHHOE BO3JEUCTBUE
CBOJIUT K MUHUMYMY BO3MOKHOCTH OLIMOOK M
MO3BOJISIET CO3JaBaTh ATHUM pacaMm KapTUHBI
MHPO3JIaHUS OYCHb OJIM3KHE K pealbHBIM, 0e3
Yero IIOJHOLICHHOE pAa3BUTHE LIMBUIN3ALUHU
ITPOCTO HEBO3MOKHO.

Puc.3 — norudeckuit GyHIAaMEHT, UMe-
IOLIUI NIPSMOJIMHENHYIO CTPYKTYPY C BETBSIMHU,
YXOASIIMMU B OECKOHEUHOCTb, KOTOPBIM HMe-
I0OT HECKOJIbKO pa3yMHbIX pac. [lomoOHbIit 10-
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TUYECKUM (PyHIAAMEHT, IIPEAMNoJIaraloiil 6ECKOHEUYHOE YHCIIO BO3MOXKHBIX PEaKIIUil
Ha 0JIHO UHGOPMAIMOHHOE BO3/ICHCTBUE MO3BOJISICT CO3/1aTh MOJHOLICHHYIO KapTHHY
pEaTbHOCTH.

HeoObpryHOCTH IOJOGHOTO JIOTHYECKOTo (yHJaMEHTa B TOM, YTO OCTa&TCsl He-
MOHSTHBIM TPUHLUIT CEIEKIUU, U3 OCCKOHEYHOTO YHMCIa BO3MOXKHBIX DPEAKIIHM,
OTIPEICTISAIONINX U UTPAIOIIUX KIIOUEBYIO POJIb AJI MOCTPOCHUS KapTUHBI MUPO3/a-
Husl. Tak Kak OJJHOBPEMEHHOE MCMOIb30BaHUE MPOTUBOMOJIOKHBIX PEAKIIUi Ha OJHO
U TO ke MH()OPMALMOHHOE BO3JCHCTBHE AJISi TMOCTPOCHUS KAapTHHBI MHUPO3JaHHS
npuBeAET K aHHYJIMPOBAHUIO CAMOM MOMBITKH CO3JaHUs MOJ00HOW KapTuHBL. Jpy-
T'MMH CJIOBaMU, IIPY MIPUMEHEHUH TOA00HOTO JOTHYECKOTo (PyHAaMEHTa JOJKEH HC-
MOJIH30BATHCA KAKOW-TO MPHUHLMUI MOCTPOSHHS, HEBEJOMBIM APYTHM JIOTUYECKUM
dbyHIaMeHTam.

Puc.4 — npupoAHBIM JIOTUYECKUHI
Puc. 4 (GyHIaMEHT, KOTOPBIM YEOBEK MUMEET NpH
cBOEM poxaeHnr. HeoOpaboTaHHBIN JIOTH-
yecKkuid (pyHIaMEHT 4YelloBeKa HMEET JBa
BCIUIECKAa — CIIpaBa U CJI€Ba OT HYJIA U He-
TA CKOJIBKO MEJIKUX. DTOT (akT eui€ pa3 moka-
3bIBAET, YTO y YEJIOBEKA HE ObLIO U HET HU-
KAKHUX IPENATCTBUHN I IIOCTPOMKHU CBOETO
JOTHYECKOro (yHIaMeHTa IO CXeMe He-
IPEPHIBHON JIOTHKH, OOILEHIPUHITON BO
Bcenennon.
Mexay TeM, pa3yM 4eJI0BEKa C CaMOro
NO YES Hayaja pa3BUBACTCS B KOPHE OIMMUOOYHO,
OPUEHTHUPYACH TOJIBKO Ha MOIIHBIE BCILIEC-
KM CIpaBa M ClIeBa. JTU BCIUIECKH CJIEBA U
CIIpaBa OT HYJIS €CTh HU UTO MHOE, KaK «Ia»
U «HET», 0e3 4ero B MPUHIUIE YEIOBEK HE
MOJKET MPEACTABUTH JII0OOE SIBICHUE, XOTS
Y OTOMY MEIIAET JIMIIb CUJIA IPUBBIYKU.

Henenoe pacmiemieHne JIOTHYECKOTO
dbyHIaMEHTa Ha TIOHSITHS «J1a» U «HET» SBJISICTCS CAMBIM OOJIBIITUM TPETISATCTBUEM Ha
IyTH TIO3HAHUS YEJIOBEKOM OBITHS, KOTOPOE HA CErOAHS HAXOJUTCS B BEChbMa 3aya-
TOYHOM COCTOSTHUM. BIUTHIBas ¢ pOXKACHUS MOJO00HOE JIOTHYECKOE BOCIPHUATHE Pe-
AJTLHOCTH, YEJIOBEK JIOTHYCCKH OCTEIUIIeT cels, mpuiaéM T00poBosibHO. CTaB «JIOTH-
YECKH CJICTIBIM» YeJIOBEK OOpeKaeT ceOs Ha OSHOCTh BOCIPHUATHS PEaTbHOCTH U He-
BO3MOKHOCTB CO3aHMS )KH3HECITOCOOHOH KapTHHBI MUPO3TIaHUS.

Puc.5 — Teopernyeckas pazpaboTKa JIOTHUECKOTO (pyH/IaMEHTa, IpUMEHseMast
YEJI0BEUYECTBOM, OCHOBAHHAsI HA IBOMYHOM JIOTHKE. TeopeTnyeckre JIOrn4ecKue CH-
CTEMBI CTaJii ONEPUPOBaATh paUHUPOBAHHBIMU MOHATUSIMHU «a» — «HET», UCKIIIO-
qasi Ipyrue BapuUaHThI JOTUYECKUX perneHuit. [Inomans Gurypsl, onuchBaroIiei Jio-
TMYEeCKUN (PyHIaMEHT, BMECTO KaKON-TO KOHEYHOW BEIMYMHBI, CTAHOBUTCS PABHOU
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Hymo. Takum 00pa3oM 3a OCHOBY JIOTHUECKO-
ro (yHJaMeHTa YeJIOBEKOM IMPHHUMACTCS OJI-
Ha W3 CaMbIX NMPUMUTHBHBIX (YHKIUHA, MMe-
IOIIasi BCETO-HAaBCEro, 1Ba 3HAYCHUS. A BeJib,
Y | o0Iee pe3oMe TakOBO, YTO, YeM OOIBIIYIO
IUIOIIAJh OMHUCHIBACT (PHUTypa JIOTUYECKOTO
""""""""""" dbyHIaMeHTa, TeM coBepIleHHee 00pa3 MBbIIII-
JICHUSL.

Puc. 5

B pesynbrate akTMBHOE «BHEIPEHUE» B
0oOMXO0Jl JBOMYHOM JIOTUKU, HACTOJILKO 00€e-
HSI€T BO3MOXXHOCTh YEJIOBEKa I MO3HAHUS
NO YES MUpPO3JaHUsl, YTO OH CTAHOBHUTCS YOEKIEH-
HBIM CTOPOHHUKOM JIaHHOTO TI0JIXOJia U HE B
COCTOSIHUM BUJIETh €ro NMpuUMHUTHUBHOCTU. [lo-
aydaeTcsi 3a0aBHasi CUTyalldsl KOTJa CIEron
yOeXaaeT 3psiYero B HEBO3MOXHOCTHU CYIIE-
CTBOBAaHMSI KPACOK OKPY KAIOIIEH pealbHOCTH
U «3pAunii» J0OPOBOJBHO 3aKpPhIBAET CBOU
ria3a, 4ToObl €ro BOCIHPHUSITUE COOTBETCTBO-

BaJIO BOCIIPUATHIO CJICIIOIO.

6) Cragpun o6pa3soBaHMA NMNJ1aHeTbl

Puc.6 — UCKpUBIIEHUE NIPOCTPAHCTBA, B
e KOTOPOM BO3HHUKAIOT YCJIOBHUSA JUISL CIUSHUS
dbopm Martepuii B BemectBo. [Ipu B3phIBE Cy-
MEPHOBOM MPOUCXOAUT Jedopmanusi mpo-
crpaHcTBa. [IpocTpaHCTBO — HEOAHOPOAHO,
a 9TO 03HAYAET, YTO €ro CBOMCTBA U Ka4eCTBa
MEHSIOTCS U HE OJMHAKOBBI B pa3HbIX 00Ja-
CTAX MPOCTPAHCTBA. ECTECTBEHHO, YTO CBOM-
CTBA U KAa4yeCTBA IIPOCTPAHCTBA U3MEHSAIOTCS
HEIIPEPBIBHO, XOTA MOTYT CYIIECTBOBAThH
AHOMAJIMU, T1€ OHU MOT'YT U3MEHATHCS CKau-
KOOOpa3HO, XOTs MOYTH BCETJa CYLIECTBYIOT
IIPUYUHBI 3TOTO.

[lepBuuHbIe MaTEpUM MUMEIOT CBOU Ka-
yecTBa W cBoMcTBa. KauecTBa M CBONMCTBa
MEePBUYHBIX MATEPUl UMEIOT CBOU OTPaHUYE-
Hue. Kaxkmass KoHKpeTHas BEJMYMHA — KO-
HEYHa, TaK K€, KaKk KOHEYHas BEJIMYMHA UMe-
eT cBoto Gopmy. [loatomy, amsa Toro, yToObI
MPOU30ILIO B3aUMOJECUCTBUE KOHEYHOU BE-
JUYUHBI (IEPBUYHON MaTEpHH), ¢ KOHKPETHBIMH CBOMCTBAMHU M KauecTBaMH M Oec-
KOHEYHON BEJIHWYHHBI (IPOCTPAHCTBA) C HEMPEPHIBHO M3MEHSIOMIMMUCS CBOMCTBAMHU
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U KauecTBaMH, HEOOXOIMMO, 4TOObI JaHHas MaTepusl Ionaja B 30HY 3TOrO Ipo-
CTPAHCTBA, UMEIOLIYI0 aJ€KBaTHbIE CBOMCTBA M KAa4eCTBA. A 3TO MOXET IPOU30UTH
TOJIBKO B OTPAaHMYEHHOM 00BEME 3TOr0 MPOCTPAHCTBA.

[ToaTomy, KOTJ]a TIpH B3pBIBE CYNEPHOBON MPOUCXOAUT AedopMaIiys MPOCTpaH-
CTBa, MPOUCXOAUT U U3MEHEHHE B 30HAX JAePOopMaIiK Ka4eCTB U CBOMCTB 3TOTO MPO-
CTpaHcTBa. B pe3ynbTate B 3TUX 30Hax MEPBHYHBIE MATEPUHU IPOSABISIIOT ceOs Mo-
HOBOMY.

Puc.6a — cnusnue dhopm marepuit A
Puc.6a | U B B 30HEe MCKPUBIEHUS MPOCTPAHCTBA, U
oOpa3oBanme BemecTBa Tuma AB. D10 Be-
IIECTBO KAYECTBEHHO OTJIMYAETCS OT (popm
MaTepuid, ero 0Opa3yrouX, BOSHUKAET HO-
BOE€ KA4eCTBO U3 CTapbIX KauecTB. [Ipnuém,
CIIMSIHUE MaTepuil NPOUCXOJUT B OrpaHu-
YEeHHOM 00BEME, IZie mapaMeTpsl popM Ma-
tepuii A u B — TtoxaectBenHsl. Toxje-
CTBEHHOCTh IapaMETpPOB IMEPBUYHBIX MaTe-
pHil 00ycI0BI€HA TEM, YTO OHM MONAAAI0T B
30HY JAe(opMaiy MpOCTPAHCTBA, BO3HHK-
IIYIO IIPU B3PBIBE CYNIEPHOBOM.

B sToi#t obGnactu mpocTpaHCTBa HU3MeE-
HSIOTCSl CBOMCTBA U KayecTBa, B pPe3yJIbTaTe
Yero MepBUYHbIE MATEPUU, UMEIOIINE CBOU
KauecTBa M CBOMCTBA, HAYMHAIOT B3aMMO-
JeWCTBOBAaTh MEXJy COOOM, TJie MX CBOM-
CTBAa M KaueCTBa TOXKIECTBEHHBI JIPYT ApPY-
ry. MenHo Onarogapsi TOXKIAECTBEHHOCTH
CBOMCTB M KayecTB 00JaCTH MPOCTPAHCTBA M MEPBUYHBIX MaTepuil, BOSHUKAIOT He-
00XOJUMbIE YCTIOBHS JUIsl CIAUSIHUSL CBOOOHBIX MEPBUYHBIX MaTepUil U 00pa30BaHuUs
rUOpUIHONM (POPMBI C HOBBIMH CBOMCTBaMU U KauecTBamu. [Ipruém, BO3HUKIIAS B pe-
3ylbTaTe CUHTE3a rudpuaHas (popma cama BIMSIET Ha MPOCTPAHCTBO, B KOTOPOM
Haxonutcs. [Ipoluecc cuHTe3a nMpoAomKaeTcs 10 TeX Mop, MOKa HE BOZHUKHET Kaye-
CTBEHHBII OanaHc Mexay 0OBEMOM MPOCTpaHCTBa U ruOpuiHOi popmoil. KauecTBo
MEePexXoAuT B KOJIUYECTBO, U KOJMYECTBO NEPEXOIUT B KAa4eCTBO.

Puc.7 — causinue opm matepuii A, B, C B 30He UCKPUBJIEHUS MPOCTPAHCTBA,
u oOpasopanue BemectBa Tuna ABC. Dto BemectBo ABC kauecTBEHHO OTIMYACTCS
Kak oT popM ero oOpasyroux, Tak u ot Bemiectsa Tuna AB. CnusiHue NpOUCXOANT B
MeHbIIIeM 00bEME, YeM NpHU CIAUSHUU IBYX (popM matepuil A u B, Tak kak cBoiicTBa
M KayecTBa TPEX MEPBUYHBIX (OpPM MaTepuil TOXKIAECTBEHHBI, COOTBETCTBEHHO, B
MEHBIIIEM 00bEMe BHYTPHU 30HBI HCKPUBJICHHSI IPOCTPAHCTBA.

B 30nHe nedopmaruu nmpocTpaHcTBa CBOMCTBA U KaYECTBA MEHSIOTCS HEMPEPHIB-
HO. [lepBuuHbBIC MaTepuu, KAUECTBEHHO COTJIACOBLIBASCH B KOHKPETHOM 00BEME MPO-
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Puc. 7

Puc.8 — ciuanue ¢popm matepuii A, B,
C, D B 30He UCKpUBIIEHUS NPOCTPAHCTBA, U
obpazoBanue BemiectBa Tuna ABCD. 3Oto
BELIECTBO 3aHMMAaeT OOBEM MEHBIIUN, YeM
BemectBo tuna ABC moromy, 4To CBOWCTBA
M KadecTBa YeThIpEX PopM MaTepuil TOXKJe-
CTBEHHBI B MEHbBIIIEM O00BEME BHYTPH 30HBI
MCKPUBJICHUS TPOCTPAHCTBA, YEM TIPH CJIHSI-
Huu TpEX dhopm matepuii. ['ubpunnas popma
ABCD mnpocTpaHCTBEHHO pacrojaraercs

BHYTpH rubpuanoi hopmer ABC.

K ornasneHuto

CTPaHCTBA, CO3AA0T ruOpUiHbIE (HOPMBI Ma-
TE€pUHU, KOTOPBIE BIHSIOT HAa IMPOCTPAHCTBO,
U3MEHSS €ro CBOMCTBA M Ka4eCTBa, YTO Jeia-
€T BO3MOKHBIM HOBOE€ CJIUSHHE IMEPBHUYHBIX
MaTepui B Apyrol komouHaiuu. Bo3Hukaer,
TaK Ha3bIlBaeMas, OOpaTHas CBs3b, KOT/Ia HO-
BO€ Ka4eCTBO BIUSET HA KA4ECTBO, €r0 IOPO-
JIVBIIEE, U3MEHSSL €r0 M CO3/1aBasl yCIIOBUSA
JUISL 3apOKAECHUS HOBOTO KAYECTBA.

EcTtecTBeHHO, BCE 3TH NIPOLECCHl IpO-
UCXOAST OJHOBPEMEHHO, HO B peE3yJIbTare
0o0pa3yroTCcsi OrpaHUYEHHOTO0 O00BbEMA 30HBI
IPOCTPAHCTBA C TOXJIECTBEHHBIMU Kaue-
CTBaMHU. B cuiy TOro, 4to CImMBarOTCS MEXIY
co0O0ll MepBUYHBIE MATEPUU, KOTOPBIE MPEA-
CTaBJSIOT COOOMl KOHEYHBIE BEIUYUHBI IO
CBOMM CBOMCTBaM M KauecTBaM, B PE3yJIbTATE
CUHTE3a IEPBUYHBIX MATEpUi, BO3HHUKAIOT
ruopuHbie (OPMbI, KBAHTOBAHHBIE 10 3TUM
CBOMCTBaM U Ka4ueCTBAM.

Puc. 8
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Puc. 9

Puc.9 — ciusaue dhopm marepuit A, B,
C, D, E B 30He MCKPUBJICHHS TTPOCTPAHCTRBA,
u obpazosanue BemectBa Tuna ABCDE. Dto
BEIICCTBO 3aHMMAET OOBEM MEHBIIMH, YeM
BemjectBo tuna ABCD moToMy, 4TO CBO¥A-
CTBa M KadecTBa MATH (GOPM MaTEpHil TOXKIIE-
CTBEHHBI B MEHBIIIEM OOBEME BHYTPH 30HBI
WMCKPUBJICHUS MPOCTPAHCTBA, YEM IIPHU CIIHS-
HUU 4YeThIpEX ¢opm wmatepuil. ['mOpuaHas
dbopma ABCDE mnpoctpaHCTBEHHO pacrosia-
raetcst BHyTpu rudpuanoit popmer ABCD.

Puc.10 — cinusaue hopm marepuit A,
B, C, D, E, F B 30He HWCKpUBIIEHHS MPO-
CTpaHCTBa, U 0Opa3OBaHHE BEIIECTBA THIA
ABCDEF. D10 BeliecTBo 3aHUMAeT 00BEM
MeHbINH, yeM BemiecTBo Tia ABCDE mo-
TOMY, YTO CBOMCTBA M Ka4eCTBa IecTu popm
MaTepuil TOKJIECTBEHHBI B MEHbIIIEM 00bEME
BHYTPU 30HBI MCKPHUBJIEHUS MPOCTPAHCTBA,
4YeM MpU CIAUSHUU 1saTH popm Marepuit. ['u-
opunnas ¢dopma ABCDEF npoctpaHcTBeH-
HO pacroJjiaraeTcsi BHyTpH ruOpuiHoi Qop-
Mb1 ABCDE.

Puc. 10

K ornasneHuio 341



http://www.levashov.info/Books/Last-appeal/Fig-9.jpg
http://www.levashov.info/Books/Last-appeal/Fig-10.jpg

Hukomnaii JleBamos «Ilociegaee oOparieHue K 4eI0BEYECTBY

Puc. 11

Puc.11 — cnusiHue cemu hopm MaTepuii
A, B, C, D, F, E, G B 30He HCKpPHUBIICHUS
NPOCTPAHCTBA, U O0pa30BaHUE BEIIECTBA TH-
na ABCDEFG. Dto BemecTtBo 3aHMMaeT
00BEM MEHBIIMH, YeM BEUIECTBO THIIA
ABCDEF notomy, 4To CBONCTBa M KauecTBa
miectd (GopM Matepuii MOTYT OBITh TOXKJIE-
CTBEHHBI B MEHBIIIEM O0BEME BHYTPU 30HBI
WCKPUBIICHUS MPOCTPAHCTBA, YEM IPHU CIIHS-
HuU mectu Gopm matepuil. ['mbpuanas dop-
mMa ABCDEFG mnpocTpaHCTBEHHO pacrona-
raetcst BHyTpu rudpuanoit popmer ABCDEF.

Puc.12 — naHeTa 3emiis, BO3HUKIIIAS B 30HE
WCKPUBJICHUS TIPOCTPAHCTBA B PE3yJIbTaTe
MOCJIEA0BATEIBLHOIO CIUSHUS ceMH (PopM Ma-
TepUi U MPENCTABIIONIas cOO0OM 1MIecTh Ma-
TePUATBHBIX Chep Pa3HOTO KOJIMYECTBEHHOTO
M Ka4E€CTBEHHOI'O COCTaBa, OJHA BHYTPH JpY-
roif. Otu cepbl BMECTE NPEICTABIAIOT OJHY
CUCTEMY — IUIaHETy 3eMJIsi U HE MOTYT Cy-
IIECTBOBATH JIpyr 0e3 Apyra. [loaromy, korna
paccMaTpHUBAIOTCS MPOLECCHI, TPOUCXOASAIINE
Ha (DU3UYECKOM YpPOBHE, HEOOXOAMMO TMOM-
HUTb, YTO 3TO — TOJIBKO BUJIUMAsI BEPXYILIKa
aiicoepra, KOTOPBIM SIBJISIETCS TUTAHETA.
Buyrpennsina cdepa, oOpa3oBaHHas
ceMbl0 ¢opmammu martepuii ectb PU3U-
YECKU IIVIOTHASA IIJIAHETA 3EMUIA,
BEIIIECTBO KOTOPOH MMEET 4YeThIpe arperar-
HbIX COCTOSIHUSI — TBEpPJAOE, KUIAKOE, ra30-

o0pa3Hoe U miIa3MeHHoe. Pa3Hble arperaTHble COCTOSIHHUSI BO3HUKAIOT, KAK PE3YJIb-

TaT KOJICOAHWSI MEPHOCTH MEHBIIIE, YeM AA.
1. ®usnuecku wioTHas chepa.
2. D¢dupnas chepa.
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3. ActpanbHas cdepa.

4. IlepBast MmeHTasIbHAS cepa.
5. Bropas menTansHas cdepa.
6. Tpetbst MeHTaIBHAS cepa.

Puc.12a — CTpyKTypHBI U Ka4E€CTBEH-
Puc. 12a HBI coctaB cdep 3emmm. Ha stoit cxeme
HaTJISAHO BUAHO, YTO €CTh OOIIETO U YeM OT-
JUYAOTCA JIpYr OT JApyra MaTepHAIbHBIE
cpepbl 3emau. OOHIME 3JIEMEHTHI CO3/aIOT
YCIIOBUS JIJIsl B3aUMOJIEUCTBUS Mexy cpepa-
MU 3eMJM; CTENEHb 3TOr0 B3aUMOJIECUCTBUSA

OTpaXkaroT KO3 (HULIUEHTHI (.

01 — Kod(pPUIMEHT B3aMMOICUCTBUS
MeXy GU3UYECKH TUIOTHOM U 3dupHON che-
pamu.

02 — Kod(pUIMEHT B3aUMOACHCTBUS
MeXIy (U3MYecKd TUIOTHOM M acTpajbHOM
chepamu.

03 — KOd(pPUIMEHT B3aMMOICHCTBUS

MEeXAy (PU3NYECKH TUIOTHOM M NEpBOM MEH-
TallbHOU cepamu.

04 — KOO(PPUIMEHT B3aMMOJICUCTBUS
MEXAy (PU3MYECKH IUIOTHOM M BTOPOM MEH-

TaJIbHOU cepaMu.

05 — KOd(PPUIIMEHT B3aMMOJIEUCTBUS MEXIY (PU3NYECKH TIJIOTHOW M TpeThen
MEHTaJIbHOU chepaMu.

05 — KOA((UIMEHT B3aUMOICHCTBUA MEXIY (PU3MUECKH IIOTHOW cdepoi u
YETBEPTOM MEHTAIBHOW IUIOCKOCTBIO, KOTOpas SBJISETCA 30HOW HEHCKPUBIICHHOTO
MIPOCTPAHCTBA, B KOTOPOl (OpMBI MaTepuil HE CIMBAIOTCA U HE OOPa3yrOT HOBOTO
KauecTBa. B HEMCKpUBIEHHOM NPOCTpaHCTBE (POPMBI MATEpUil MPOHU3BIBAIOT APYT
Ipyra IpaKkTUYECKW HE OKa3biBas JEHCTBUS, OHU HE «CBSI3aHB» MEXAYy COOOW U HE
00pa3yroT HOBOT'O BEIIIECTBA.

h — kadecTBeHHBIN Oapbep MEXIy (pU3UUECKH IUIOTHON M d(UpHON chepamu,
KOTOPBI BO3HUKAET, KaK CIEJCTBUE Pa3INyUs MO KAaUeCTBEHHOMY M KOJMYECTBEH-
HOMY COCTaBY MaTepuii, UX 00pa3yromunX.

| — KadecTBEHHBIA Oapbep MexAy (PU3NYECKH MIOTHOM M acTpalibHOM cdepa-
MU.

] — KavecTBEHHBIN Oapbep MEXAY (PU3NYCCKH IUIOTHON M NIEPBOM MEHTAILHOU
chepamu.

k — xadecTBeHHBIN Oapbep MEKAY (PU3HUYECKHU TUIOTHON U BTOPOU MEHTAJILHOM
chepamu.

| — kauecTBeHHBIN Oapbep MEKIAY PU3NICCKHU IJIOTHOW M TPEThe MEHTaIbHOU
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chepamu.

M — KauecTBEHHBIN Oapbep MexTy (HPU3HUECKH MIOTHOU chepoii u ueTBEpTOn

MEHTAJIBHOH TIOCKOCTHIO.
1. ®uznuecku mwioTHAs cdepa.
2. DdupHas chepa.
3. ActpanibHas cepa.
4. TlepBast MmeHTaNIbHAS cepa.
5. Bropas menTanbHas cdepa.
6. Tpetrbst MeHTaIBHAS cdepa.

/. YerBéprasgd MeHTalbHasl IJIOCKOCTh, NMPEACTABIIAIONIAs COO0 HEHCKPHUBIEH-
Hoe (HeaedhopMUPOBAHHOE) TPOCTPAHCTRO.

Puc. 12b

3. ActpanbHas cdepa.

4. TlepBas meHTanbHas cepa.
5. Bropas meHTanbHas cdepa.
6. TpeTbst MeHTaIbHAA cepa.

Puc.12b — npu cnussHUM B 30HE UC-
KPUBJICHUSI IPOCTPAHCTBA, CEMb (HOPM Ma-
Tepuil 00pa3yloT IIECTh BUJIOB BEILECTBA,
KOTOPBIC OTJIMYAIOTCS IPYT OT Jpyra Kaue-
CTBEHHBIM U KOJIMYECTBEHHBIM COCTaBOM.
OTU BeEmIECTBa CO3JAI0T IIECTh MaTEpH-
albHBIX c(ep, 0JIHa BHYTPHU APYTroM, KOTO-
pbI€ BBI3BIBAIOT BTOPUYHOE BBIPOKICHUE
MpoCTpaHCTBa (UCKPUBIIEHWE) W HEUTpa-
JU3YIOT TEPBUYHOE HWCKPUBIECHUE IIPO-
CTPaHCTBa, B KOTOPOM MPOUCXOJUIIO CIIU-
aaue >TX cemu ¢Gopm matepuil. Ilocne
3aBepIlIeHus OOpa30BaHUs IUIAHETHI MPO-
HUCXOJUT pacnaj HEKOTOPOM 4YacTH Bellle-
CTBa, YTO BHOBb CO3/1a€T YCJIOBUS IS
CHUHTE3a BeIleCTBa M3 CBOOOAHBIX (OpM
MaTepuii, BO3HUKAET KPYyrooOOpOT Bellle-
ctBa. CucreMa HaxXxOOWUTCA B COCTOSHHUH
YCTOWUYHUBOTO PABHOBECHSI.

1. ®usnyecku mwioTHas cdepa.
2. Ddupnas chepa.

A, B, C, D, E, F, G— dbopmbl maTepuii.

K ornasneHuo
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B) CTpyKTypa MMKPOKOCMOCA

Puc.13 — 1mokazaHa YCTOWYMBOCTH
Puc. 13 aTOMOB XMMHUYECKUX DJIEMEHTOB, B 3aBHCH-
MOCTH OT Beca aToMHOTO sjpa. JIE€rkue ato-
JA Mbl HE3HAYUTEIBHO JAEPOPMUPYIOT IMPO-
CTPAHCTBO, B KOTOPOM OHHU HAXOMASTCS U TO-
ATOMY OHHU HE€ HaXOJATCA JIOJIT0OE BpeMsi B
CBOOOTHOM COCTOSIHUH, a 00pa3yroT MExIy
co00il coenuHEHUs, KOTOpble OoJiee YCTOM-
YUBBl K BHEIIHUM Bo3zaeicTBusM. [lo mepe
pocTa aTOMHOT'O Beca siiep, CTENEHb UX BO3-
JCMCTBHS HA MPOCTPAHCTBO YBEITUYUBACTCS U
IUIsl 00pa3oBaHUsl COEAMHEHUN W3 HUX, Tpe-
OyroTcs OoJsiee CWIbHBIE BHEIIHHUE BO3JCH-
CTBHUSL.

HckpuBiieHHE IPOCTPAHCTBA SAPOM IIPU
YBEJIMYEHUH aTOMHOT'O BECA JJOCTUTAaeT HEKO-
Xe R Rn T coorouns newmamnertora mimero 50
NEUCTBUA, YTOObI MPOCTPAHCTBO H3MEHUIIO
CBOE KAa4eCTBEHHOE COCTOSIHUE, W spa pac-
najguchk Ha Oosee MpocThie, yCTOWYUBBIE siapa. HaunmHaeTcs paqnoakTUBHBIA pacnaj
JJIEMEHTOB.

4 i100

0'NeAr
He Kr
H

e

Takum 00pa3om, CyIIecTBYeT HEKOTOPBIM JMara3oH aTOMHOIO Beca sjep, B
npejenax KOTOPOro AJIEMEHThl MaKCUMAJIbHO CTaOWIbHBI. MaKCUMallbHO CTaOWIIb-
HbIE DJIEMEHTHI UMEIOT aTOMHBIN Bec, nmopsaka 200 a.e. (AaTOMHBIX €IMHHMIT). 30JI0TO,
HMMEIOIIEE aTOMHBIN BeC paBHbIN 198 a.e., ABIAETCA cCaMbIM YCTOMYMBBIM 3JIEMEHTOM.
OHO NMPaKTUYECKHU HE BCTYNAET B XUMUUYECKUE PEAKIIUU C JIPYTUMU DJIEMEHTAMHU.

DJEeMEHTHI, UMEIOIIME aTOMHBIN BeC OOJIBIINI, YeM 30JI0TO, CTAHOBATCS BCE 00-
Jee u 0ojiee HEYCTOMYMBBIMM, a HAUMHAS C YpaHa, paJIMOaKTUBHBIMH. MOXHO BBIJIC-
JUTh TaK)Ke DJICKTPOHHYIO YCTOMYMBOCTH, KOT/Ia BHEITHUE DJICKTPOHHBIC OOOJOYKU
3aI0JIHCHBI IMOJHOCTHIO (MHEPTHBIC Ta3bl), U DJIEMEHTHI HE 00pa3yrOT COSIMHEHUN ¢
JIPYTUMH DJIEMEHTaMHU.

1. O6nacTh 3HaUEHUN aTOMHOTO Beca JIEMEHTOB, B MIpejeiaX KOTOPOU IJIeMeH-
THI 00pa3yIOT COSAUHEHUSI MEXKTY COOOM.

2. O0nacTh 3HaYEHUN ATOMHOTO Beca JIEMEHTOB, KOTOPBIE TIOXO 00pa3yroT CO-
€MHEHUSI C IPYTUMU DJIIEMEHTAMH.

3. I'paHuIla 3HAYEHUII aTOMHOTO Beca DJIEMEHTOB, KOTOPhIE HACTOJIBKO CHIIBHO
neopMUPYIOT TPOCTPAHCTBO, YTO JOCTATOUYHO HE3HAUUTEJbHBIX BHEITHUX BO3CH-
CTBUM, UTOOBI OHU HAYaJIM PacIaiaThCcsi U 00pa30BBIBATH 00JIEE MPOCTHIC ATOMBI.

4. O0nacTh 3HaAYEHUN ATOMHOTO BECa PaIMOAKTUBHBIX 3JIEMEHTOB.

5. Berutecku 351€eKTpOHHOM YCTOMYMBOCTH Y aTOMOB.
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Puc. 14

Puc.14 — xaHanbl MeXay (GU3HIECKUM
U S(UPHBIM YPOBHIMH, KOTOpPBIE CO3/IAIOT
HEOPTaHUYECKHE MOJIEKYJIbI U aTOMBbL. Takum
oOpa3oM, KaXJbIli aToOM CBOEH Maccod B
OoJIbIlIC WM MEHBIICH CTEIeHH NPHOT-
KPbIBAeT KAa4YeCTBEHHbINI Oapbep Mexay
¢pusnyeckum U 3(PUPHBLIM YPOBHEM M CO-
30a€T MeKAYy HUMHU KaHaJ. MUHHMaIbHbBIN
KaHaJl CO3Ja€T aTOM BOJOPOJ]a, MAKCUMAJIb-
HbIC KaHaJbl CO3/IAIOT TPAHCYPaHOBBIE 3JiE-
MEHTHI. Uepes 3TOT kaHan MaTepusi YaCTUYHO
HAaYMHAET TepeTekaTh Ha I(UPHBIA YPOBEHD
Y CTAHOBUTCSI HECBA3AHHOM C IPYTMMHU MaTe-
pusimu (Tiporiecc, oOpaTHBIA CIUSHUIO MaTe-
puit), TO3TOMY aTOM, MTOCTENEHHO TEPsisi KOH-
KpeTHylo (opMy MaTepuu CTAaHOBHUTCS He-
YCTOMYMBBIM M pacnajaeTcsi Ha NpocThie, 00-
JIe€ YCTOMYMBBIE AJIEMEHTHI.

1. DdupHbIil ypOoBEHD TIIAHETHI.
2. Kanan cozmaBaeMblif BOJOPOIOM.

3. Kanan co3zmaBaeMbIii KHCJIIOPOJIOM.

4. Kanai co3iaBaeMblii aTOMOM MEHJIeJIEBUyMa.
5. Kanai co3maBaeMblii aTOMOM 30JI0TA.

6. Kanan co3gaBaemblii aTOMOM ypaHa.

Puc.15 — xaHansl Mexay (U3HUECKUM

1 2(QUPHBIM YPOBHSIMHU, CO3/laBacMble HEOP- .45

TaHUYECKUMU W OPTaHWYECKHUMH MOJICKYJia-
Mu. OpraHn4yecKkre MOJICKYJIBI KaK IMPOCTHIE,
Tak 1 0ojiee CIOKHBIC, BO3HUKIN B TICPBHY-
HOM OKe€aHe, Mocjie aTMOC(EPHBIX SJIEKTPHU-
YecKux pa3psaoB. B Boae kpome opraHude-
CKHX MOJIEKYJI OBLIM U HEOpPTaHHUYECKHE, KO-
TOpbIE XAaOTUUECKHU JIBUTAIUCH (OpOYHOBCKOE
nBwkeHue). Heoprannyeckue MOJEKYNIBI U
MIPOCTEHIITNE OPTraHUYCCKHE MOJCKYJIbl UMe-
0T 01 3HAYNUTEIHHO MEHBIINUM, YeM OlijHK U
O1PHK.

1, 2, 3. Kanansl, co3naBaeMble Heopra-
HUYECKUMH U TIPOCTEHIITMMHU OpPTaHUYECKHUMHU
MOJICKYJIAMH.

4. I'panuna, 3a KOTOPOM KaHajbl opra-
HUYECKUX MOJIEKYJl HAaYMHAIOT MPHOOPETaTh
HOBOE Ka4y€eCTBO.
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5. Kanan mexxny ypoBHsimu, co3naBaemblii mosiekynamu JIHK nu PHK.

6. Kanan co3maBaeMblil SAPOM KIIETKH.

Puc. 16

G G C 3
F J F F
E . ] E
:2 D Dl np
BEM B sl B
A A A A
1 2

Puc.16 — kadyecTBEHHOE OTJIMYHE KaHa-
JIOB, CO3/1aBA€MbIX HEOPTaHMYECKUMH U Opra-
HUYECKUMHU MoJieKyJaMu. OpraHu4ecKue Mo-
nekynsl, B ocooennoctu JJHK u PHK co3na-
0T MeXAYy PU3MIeCKUM U 3UPHBIM YPOBHS-
MM KaHaJj, JOCTaTOYHBIN IS BOBHUKHOBEHMS
YCJIOBHUSI CBOOOJHOTO TepeTekanusi GopM Ma-
Tepuil Ha >QUPHBIA ypoBeHb. OpraHuyeckue
MOJIEKYJIbI C MX HOBBIMU Ka4€CTBAMH HE SB-
JSAIOTCS KUBOM MATEPUEH, KU3HBIO, 3TO —
UL HeO00X0AMMbIe YCJIOBHUSA [JI1 BO3HUK-
HOBEHUA XU3HU. O XKU3HH MOXKHO TOBOPHUTH
TOJILKO TOTJIa, KOTJIa COCIMHEHNE HECKOJIbKUX
OpraHUYECKUX MOJIEKYJ MpuoOpeTaeT u Apy-
ro€ HOBOE KAa4€CTBO — BO3MOYKHOCTbH ITOBTO-
peHust, TyOJIMpOBaHUSI CBOCU CTPYKTYPHI.

1. Kanan, co3gaBaemblii HeopraHuye-
CKMMH MOJICKYJIaMH, IPU KOTOPOM IPAKTHYE-
CKM HET MEepeTeKaHusi MaTepuil ¢ Pu3nuecko-
r'o YPOBHS Ha d(PUPHBIHA

2. Kanau, co3gaBaemMblii CII0KHBIMU OPIaHUYECKUMHU MOJIEKYJIaMU, IPU KOTOPOM
MaTepuu C (PU3NYECKOTO YpPOBHS MEPETEKAIOT Ha S(PHUPHBIM U BO3HUKAET TOXKE-
CTBEHHOCTh MaTepHil Ha PU3NYECKOM U F3(PUPHOM YPOBHSIX.

Puc.17 — monexyna PHK Bupyca B pas-
HBIX BHEIIHMX cpenax. [lepBoi KMBOM CTPYK-
TYpOH SIBIIAIOTCS BUPYChI, KOTOPBIE NPEACTaB-
JSIOT cOO0M NMPUMHUTHUBHEHUINIYIO JXKHBYIO (Pop-
My, KOTOpas HaxOIUTCS HA TPaHULIE MEXIY
YKABOM U HE)KMBOU Marepueil. B BonHOM cpene
BUPYCHI BEIYT ceOsl, KaK >KUBOE COCIAMHEHUE,
HO TIpY 00€3BOKMBAHUU BHUPYC MPOSBIISIET Ce-
051, KaK HEKUBOE COCTMHEHUE U TPEICTABIISET
co0Oolt kpuctaml. B TakoM cocTOsSSHUM BHUPYC
MOYXET HAXOAUTHCS CKOJIb YTOAHO 10ar0. CHo-
Ba MoNajas B BOJHYIO CpPENy, BUPYC U3 HEKHU-
BOIO KpHCTaJUIMKa MPEBPAIIACTCA B IMPUMHU-
TUBHEUIINI )KUBOU OPTaHU3M.

1. B 06e3BOkeHHOI Ccpefie BUPYC MPOSIB-
nsieT cebsi, Kak HEeXXUBOU; KaHal MeXIy (u3u-
YECKUM U 3(QUPHBIM YPOBHSIMH 3aKPBIT

2. Tlonagas B Bomy, monekyia PHK Bu-
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pyca Ha cBOOOHbIE 3JEKTPOHHBIE cBA3H npucoeaunset rpynnsl OH u H, u 3to npu-
BOJIUT K TOMY, YTO MCKPHBIIEHHE MMPOCTPAHCTBA CTAHOBUTCS TOCTATOYHBIM JJISl pac-
najia mpOCThIX MOJIEKYN Ha (GOpMBI MaTepHii, UX 00pa3yIoUIie U MePeTeKaHHs dTUX
MaTepuil Ha 3QUPHBINA YPOBEHb.

r) leneHuve KneTtkum

Puc.18 — nepBas (asza neneHUs] KICTKH.
Puc. 18 Kornma koHueHTpanusi OpraHM4eCcKuX BEIIECTB,
BO3HUKIIINX B KJIETKE B pe3ysbTaTe (hOTOCUHTE-
3a MJIM TIOTJIOMIEHHBIX KJIETKOM W3 BHEIIHEH
Cpelbl, CTAHOBUTCA KPUTUYECKOW, OHA TEpseT
CBOIO YCTOMYMBOCTh U HAYUHAETCS MPOLIECC JIe-
neHusi. LleHTpruoii KJIeTKU pacxXxodsTcs 1Mo Mmpo-
TUBOIIOJIOKHBIM IIOJIFOCAM KJIETKH U CTAHOBSTCS
IIEHTpaMH, BOKPYI KOTOPBIX W TMPOUCXOJIUT
MIPOLIECC JICJICHUS.

1. dusznyecky NI0THAS KICTKA.

2. D(upHOE TeI0 KIETKH.

3. Knerounoe spo.

4. KneTto4Hsbie LIECHTPHUOJIH.

5. Kanan, mo xoTopomMy MaTepuu IHUPKY-
JUPYIOT MEXAY (PU3HYECKUM U 3PUPHBIM YPOB-
HSIMH KJIETKH.

6. Ammapat IonbmKy.

7. MUTOXOHIPHH.

8. DHomIa3MaTnuecKas CeTh.
9. XpoMOCOMBHI sizipa.

Puc.19 — OenkoBbIE HUTH MOATSTHBAIOT
K IEHTPUOJIIM XPOMOCOMBI W3 CTaporo sapa
KJICTKH, U ITO SBISICTCS HadajaoM (pOpMHUPOBa-
HUSA JIBYX HOBBIX KJIeTOK. BHauane HOBbIE sipa
coJiepKaT TOJIOBUHHBI Ha0Op HEOOXOIUMBIX
XpOMOCOM, TIO9TOMY JIBa KaHaja UMU CO3/aBa-
€MBIX TIPAKTUYECKU IKBUBAJICHTHBI KaHATY SiI-
pa 10 Havana jeneHus. MepHOCTh MUKPOKOC-
MOCa KJIETKH MOYTH HE U3MEHSETCS, U COXpa-
HseTCs OaJlaHC MTOTOKOB MEXKITY (DU3UICCKUM U
3(UPHBIM YPOBHSIMH KIETKH. YPOBHH COOO-
IIAIONTUXCS COCYJIOB — OJMHAKOBBI. [lo Kax-
JIOMY W3 3THX KaHAJIOB, ITEPBUYHBIC MaTEPHH,
BBICBOOOIMBINIMECS TIPU PACIICINICHUU Opra-
HUYECKUX MOJICKYJN B KJIETKE, HAUMHAIOT Iepe-
TeKaTh Ha dPUPHBIN YPOBEHb.

Puc. 19
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1. ®usnyecku MIOTHAs KIETKA.
2. DpupHOE TEIO KIETKH.

3. Knerounsie sapa.

4. llenTpronu.

5. SlnepHble KaHAMBI.

7. MUTOXOHApUH.

8. DHjora3MaTuyeckas CeTh.
9. XpoMOCOMBHI siipa.

Puc.20) — xaxmas XpoMocomMa B TaKUX
S sApax, U3 HAKOIUICHHBIX B KIIETKE OpraHuyYe-
CKHMX BELIECTB HAYMHAET BOCCO3[1aBATh CBOETO
3€pKaJIbHOIO JIBOMHMKA, YTO SIBIISIETCA €CTe-
CTBEHHBIM CTpPEMJICHUEM JIIOOON CHCTEMBI K
COCTOSIHUIO MaKCHUMaJIbHOM yCTOWYHMBOCTH.
[Ipu 3aBepuIeHUH 3TOTO MpoLEecca BHYTPH OA-
HOH KJIETKM 00pa3yroTcs ABa siapa, Kaxaoe u3
KOTOPBIX UMEET KaHal, 0 KOTOPbIM MaTepus
nepeTekaeT Ha 3(OUPHBIA YPOBEHbD.

1. dusnyuecku MIOTHAs KIETKA.

2. DpupHOE TENO KIETKHU.

3. Smpa KIIeTKu.

5. KaHans! siaep KIeTKH.

/. MUTOXOHIpHH.

8. DHomaszmMaT4ecKas CeTh.
9. XpoMocoMBI sizipa.

Puc. 21

Puc.21 — npu pacnage GU3MYECKU TUIOT-
HOM KiIeTKH (hopMHUpYyeTCs BTOpoe 3PUPHOE TEI0
kietku. [Ipuuém, xouuentparus marepun G B
7(UPHBIX TeJaxX KJIETKU B HECKOJIBKO pa3 MPEBbI-
maeT OaJxaHCHOE COOTHONICHHWE s S(HUPHOTO
YPOBHS.

1. ®uznueckuii ypoBeHb.

2. DupHbIe Tena KIETOK.

3. Knerounsle sipa.

5. Kananer sigep.
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Puc. 21a

Puc.22 — u3 marepuun G Ha Qusnye-
CKOM ypOBHE (OpMHUPYIOTCS JBa S(PUPHBIX
TeJa KJIETKH, KOTOPhIC SBIISIOTCS MaTpHIla-
MU U CHMHTE3a JIBYX HOBBIX (DHM3MUECKHUX

KJICTOK.

1. ®uznueckuii ypoBeHb.
2. DupHbIe Tena KIETOK.
3. Slnpa aupHBIX TEN KIETOK.

4. IlenTpuosu.

5. Kanams! siaep.

6. Anmmapat ["obmxu.
7. MUTOXOHIPHH.

8. 3HI[OHJ'Ia3MaTI/I‘-IeCKaH CCTh.

K ornasneHuo

Puc.21a — moce 3aBepiieHus pacrajia

(bU3UYECKH TIIOTHOM KJICTKH W30BITOYHAS
matepusi G ¢ 3(hUPHOTO YpPOBHS HAYMHAET
neperekarb Ha (U3NUYECKUH.

350

1. ®uznueckuii ypoBeHb.

2. D(upHbIE TENa KIETOK.

3. S npa 3(pupHBIX TET KIETOK.
5. Kananer saep.

Puc. 22
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Puc. 23

Puc.23 — no AByM 3UpHBIM MaTpUIlaM
CUHTE3UPYETCs JIB€ HOBbIE (DU3UYECKU TUIOT-
HbIE€ KIJIETKH, KOTOpPBIC SIBIAIOTCA TOYHBIMH

1

2
3
4
5
6
7
8

Puc.24 — nBWXKEHHE ITOBEPXHOCTHBIX
BOJI OK€aHa MPUBOJIUIO K TOMY, YTO YacThb
(UTOTUTAHKTOHA TIOTIa1ajla Ha TIyOuHy, Kyaa
COJIHEYHBIM CBET WJIM HE JIOCTaBaJl COBCEM,
WINA ero OBUIO HENOCTATOYHO JIsI oOecrede-
HUS KU3HENEITEIbHOCTH 3THX OJHOKJIETOY-
HbIX pacTeHud. OHM HE MOIVIM CaMH JIBH-
raTbCsi U 3aBUCEIM OT BOJM BOJIH. bounbias
4acTh (PUTOIUIAHKTOHA, MOMAaBIIEro B TaKue
ycioBusi, Tu0J0, 00pa3ys mpu CBOEM pacma-
JIe Maccy OpraHUYeCKHUX BEILECTB.

Ho HekoTopble M3 HUX, KOTOPHIE CMOT-
JU TPUCIOCOOUTHCS, CTad HE CHHTE3UPO-
BaTh, a TOIJOIIATh YXE HMEIIIHECs B
OKpYKAIOLIEH MX MOPCKOW BOJAE OpraHuye-
CKHE€ COEIMHEHMsI, BO3HUKILIUE TNpU TUOeIn
ApYyTUX UM TNoN0OHBIX opraHu3MoB. Korna
K€ 3TH OpraHu3Mbl NONAJAIM Ha CBET, OHU
BHOBb HaUYMHAJIM CaMHU CHHTE3UPOBATh Opra-
HUYECKOE BEIIECTBO. Takue OopraHu3Mbl CO-

XPpaHWJIMCh U JO0 HaAIIUX I[HCI‘/JI. Hawnboiiee n3BeCTHBIM MMpCACTABUTCIICM 3TUX OJHO-

KOIINAMU KJIICTKH 4O ACIICHMUA.

. DU3NYECKUIN YPOBEHb.

. D(upHbIE TENa KIETOK.

. Slnpa 3(pUpHBIX TEJ KIETOK.
. HenTpuomnmu.

. Kanasnsr anep.

. Anmapar ['onbxu.

. Mutoxonapuu.

. DHJIOIIA3MAaTUYECKAsl CETh.

Puc. 24

KJIETOYHBIX OPTaHU3MOB C JIBOMTHBIMU CBOMCTBAMU SBJISIETCA JBIJICHA 3eJIEHAS.
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Puc. 25

Puc.25 — Kaxaplii OJHOKJIETOYHBINA Op-
raHu3M ObLI 3aBUCUM OT CIIy4ailHOCTEH B IO-
BeJICHUU OKpykaromiet cpenpl. Ilpucnocad-
JIMBAsCh K HEHM, OJHOKIETOYHBIE OPraHU3MBI
npuodpenu B 00phOe 3a BBDKUBAHHWE HOBBIC
KadecTBa — OTPOCTKH KJICTOYHOW MEMOpaHbI
— YCHUKH, KOTOPbIE TTO3BOJISIIA UM JIBUTAThCA
B 3TOU cpene. B Kakoi-TO MOMEHT 3BOJIFOLIMU
HECKOJIbKO OJJHOKJIETOYHBIX pPACTCHUM CIliie-
JUCh MEXIy COO0OW CBOMMH YCHKaMH, B TO
BpeMs KaK CBOOOJIHbIE YCUKHU, CBOUMU TMEPHO-
OUYECKUMU CHHXPOHHBIMU  COKPAILICHUSIMU
NPUBOJUIN B JIBUKEHHE BECh KOMOYEK.
HarmsaueiM mipenctaBuTesieM MOAOOHBIX Op-
TaHWU3MOB SIBJISIETCS BOJIbBOKC.

CoenuHeHNE OIHOKJIETOYHBIX OpraHU3-
MOB MEXIYy CO00U B KOJIOHUIO SIBUJIOCH OJJHUM
Y3 TJIABHBIX SBOJIIOIMOHHBIX MPUOOPETEHUH.
[TocTeneHHO, HEYCTOWYUBBIE COCTMHEHUS O-

HOKJICTOYHBIX OPraHM3MOB ITOCPCACTBOM YCHMKOB BUAOU3MCHHIIOCH B )KéCTKYIO KOJIO-

HHIO OJJHOKJICTOYHBIX OPIraHU3MOB.

A) dBoNOUMA KJNEeTOK

B Xxoxe pa3BUTHS MHOTOKJIETOYHBIX OPraHU3MOB BO3HUKIA AuddepeHunanus

KIIETOK M, KaK CJCICTBUE, HU3MCHUJIACh HX
cTpykTypa. 3MeHEHHBIC KIIETKH MPUOOPEIH
HOBBIC KauecTBa. X cTemneHb BIMSHHUS Ha
MPOCTPAHCTBO YBEIIMYWIIACh, YTO TPHUBEIO K
BO3MOYKHOCTH OTKPBITHS CIICTYIONTUX Kade-
CTBEHHBIX 0apbepoB.

Puc.26 — OTKpBITHE Ka4eCTBEHHOTO
Oapbepa MexIy (PU3MUECKUM U acTpabHBIM
YPOBHSIMHU CO3J1a€T yCI0BUsA A1 (OpMHPOBa-
HUA acTpalbHOro Tena kietku. Cucrema ¢u-
3uueckas Kietka — 3¢pupHas, 1epopMupyroT
acTpaJibHbIN ypoBeHb. [Ipuuém, nedopmanus
MOJIHOCTBIO ~ TIOBTOPSIET  KA4E€CTBEHHYIO
CTPYKTYpY KJIETKH. B pe3ynbrare sToro nep-
BUYHBIE MaTepuH, Nonajaas MO KaHaly Ha
aCTPAJIbHBI YpPOBEHb, HAUMHAIOT 3aIOJHATH
3Ty aedopmanuio, HOBTOPsst PopMy KIIETKH.

1. ®usnyecku MmIOTHAs KIETKA.

2. DpupHOE TEIO KIETKH.
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3. AcTpanbHoe Teno KJIEeTKH U3 ogHou (hopMbl Matepun G (HMKHEACTpaIbHOE

TEJIO).

V1 — 3BOJIIOIIMOHHAS] AKTUBHOCTH (DU3UUECKH TJIOTHOM KIIETKHU.
/2 — 2BOJIIOITMOHHAS] AKTUBHOCTH A(UPHOTO TeJa KICTKH.

Vi — 9BOJIIOIMOHHAA aKTUBHOCTB aCTPAJIBHOI'O TCJIa KIICTKH.

Puc. 27

2. DpupHOE TEO0 KIETKH.

Puc.27 — acTpajibHOE T€JIO HAYMHAET
dbopMHpOBaTHCA U3 TOM K€ MAaTEpPUH, YTO U
a¢upHOE TeNo KIeTKH — W3 Mmarepuu G.
Bo3HukaeT HMKHEACTpAJIbHOE TENO KIIET-
ku. [lanbHelimee u3MeHeHUE (QYHKIUN |
CTPOCHUSI KJIIETOK MPUBOIAT K TOMY, UTO
HUKHEACTPAIBHOE TENO KIETKU UCKPUBIIA-
€T MHUKPONPOCTPAHCTBO aCTPAJIbHOTO ILIa-
Ha Ha HEKOTOPYIO BeMYHHY AL’

Hacpllienue nepBuYHbIMU MaTepUSIMU
G u F npuBOIUT K YBEJIWYEHUIO BIUSHUA
CUCTEMbl (DU3MUECKH IUIOTHAs KJIEeTKa —
3(UpHOE U acTpajIbHOE Tejla Ha CBOM MHK-
POKOCMOC, B pe€3yJbTaTe€ YEero BO3HHUKAET
TaKO€ BTOPUYHOE MCKPHUBJIEHUE MPOCTPaH-
CTBa, MPU KOTOPOM HCYE3AaET BTOPOU Kaye-
CTBEHHBIN mojdapbep MexAy (PU3NIECKOM
U acTpalibHON cdepamu TIaHETHl U Qop-
MUPYETCs MOJHOE ACTPAJIbHOE TEJIO KIIET-
KH.

1. ®dusnyecku 1II0THAS KJIETKA.

3. [TonHOE acTpasbHOE TENO KICTKH.

Vi— 9BOJIIOIMOHHAsA aKTUBHOCTD (1)1/131/1%01(1/1 IIJIOTHOI'O TCJIA.

V2 — SBOJIIOIIMOHHASI AKTUBHOCTH 3(PUPHOTO TeJa.

Vi — 9BOJIIOONHMOHHAA CKOPOCTDb aCTPAaJIbHOIO TCJIa.
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Puc.28 — »BOJIOLIMOHHOE COCTOSIHUE
Puc. 28 KJICTKH, KOTJIa OHa MMeeT (PU3UYecKHu IUIOT-
Hoe, 3(pHUpHOE, acTpaJibHOE M TEPBOEC MEH-
TaJlbHOE TeJla, B MOMEHT TapMOHHH MEX]y
BCEMHU ATUMU YPOBHSMH. 310pOBas MoJIoas
KJIETKa TAPMOHUYHA HA BCEX CBOMX YPOBHSX.
Jlpyrumu cioBamMu, CKOPOCTH 3BOJTIOIIMOHHO-
ro pa3BuTHs (pusmdeckoro, 3QUpPHOro, acT-
PATBbHOTO W MEHTAJILHOTO TEJ KJIETKH TOXKIe-
CTBEHHBI JIPYT JAPYTY.
1. ®u3nuecku IIOTHAS KIETKA.

2. DpupHOE TENO KIETKH.
3. AcTpanbHOE TEJO KJIETKH.
4. ITepBoe MEHTaIBHOE TEJIO KJIETKHU.

V1 — 2BOJIIOIIMOHHASA AaKTUBHOCTb (hU3H-
YECKU IIOTHOIO Tea.

V2 — DOBOJIOLUMOHHAs AKTUBHOCTb
3(UpHOro Tea.
V3 — DBOJIIOIMOHHASI CKOPOCTH acT-

PaJIbHOI'O TCJIA.
V4 — 9BOJIOOMOHHAA CKOPOCTh IEPBOTO MCHTAJILHOT'O TECJIA.

Puc.29 — ¢usnueckas Kierka MocTo-
SSHHO HaXOJMTCS TOJ JIEMCTBHEM OKPYKako- Puc. 29
med cpenpl. B mporecce €€ Ku3HEneaTeNb-
HOCTH 4acTh O0Opa3yIOIIUXCS Si7I0B HE BBIBO-
IIATCS 3a €€ NPENENbl, U BCE 3TO BMECTE IIPU-
BOJUT K TOMY, 4TO (pu3myecKkas KJeTKa CTa-
HOBUTCS BCE Oosiee U Oosiee MHEPIITUOHHOM, e
CTPYKTypa 4YacTH4HO paszpymaerca. Ilpu
3TOM YMEHBIIAETCS UCKPUBJICHUE MEPHOCTH
MHKPOKOCMOCA KJIETKH, U TOCTENEHHO BTO-
pUYHOE BBIPOXKJCHUE MEXAY (DU3NUECKUM U
MEPBbIM  MEHTAJIIBHBIM  IUIAHAMH  KJIETKH
HA4YMHAET UCYE3aTh.

1. ®dusnyecku wIOTHAS KJIETKA.
2. DpupHOE TENO KICTKH.

3. AcTpallbHOE TEJIO KIICTKH.
4. TlepBoe MEHTaJIBLHOE TEJIO KJICTKH.

V1 — DBBONIOLMOHHAS AKTUBHOCTH (U-
3MYECKH IIOTHOTO TENA.

V2 — 5BOJIIOIIMOHHASI aKTUBHOCTH 3(UPHOTO TeJa.
\/3 — 2BOJIIOIIMOHHAS] CKOPOCTh aCTPATLHOTO TeJa.
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Vi — 9BOJIIOONMOHHAA CKOPOCTH NIEPBOTO MCHTAJILHOT'O TCJIA.

Puc.30 — nanpHeiilee BO3JCHCTBUE
Puc. 30 BHEIIHEW CpeJlbl HA KJIETKY U JCHCTBUE TOK-
CUYHBIX MPOJYKTOB COOCTBEHHOM KU3HEICS-
TEIbHOCTU KJIETKHA MPUBOJIUT K MOCTEIEHHO-
My YMEHBIICHUIO HWCKPUBIEHUS MEPHOCTH
MUKPOKOCMOCA KJIETKU M, KOT/Ia 3Ta BEIUYU-
Ha CTaHOBUTCA AL''> mpekpaiaercst mepere-
KaHWE MAaTepUil Ha acTpaJbHbIN IJIaH KIIETKH,
M OHA BHOBb TEPSAET YaCTh CBOUX CBOWMCTB U
kadecTB. [Ipu 3TOM pu3nueckas KiaeTka Tepsi-
€T YaCTh BHYTPUKIIETOUYHOUN BOJBI.

1. ®usnyecky IIOTHAS KISTKA.

2. D(upHOE TEIO KIETKH.

3. ACTpalIbHOE TEJIO KJIETKH.

4., TlepBoe MEHTAJILHOE TEJIO KICTKH.

V1, V2; V3, V4 — 3BOJIOIIMOHHBIE CKO-
pocTtu, COOTBETCTBEHHO: bu3uIecKoro,
3(UpPHOTO, ACTPAIIBHOTO U MIEPBOTO0 MEHTAJIb-
HOTO T€J KICTKHU.

Puc.31 — MomeHT rubenu (pu3MUecKH IMIIOTHOM KIIETKH, KOTJa MpeKpalaeTcs
HUPKYyJIAus GpopM MaTepuil Mexay 3¢pup-
HBIM ¥ (PU3UYECKUM YPOBHAMHU KieTkHu. Eciu
K€ BIIMSIHUE BHEIIHEH M BHYTPEHHEH CpEIbl
KJIETKHU MIPUBOJAT K MPEKPALLEHUIO LUPKYJISI-
IIMU BEILECTB Ha (PU3MUYECKOM YPOBHE KIIET-
KM, MpEeKpallaeTcs M ILUPKYJSALHUS MaTepuid
MEXIy (U3NYECKUM U 3(UPHBIM YPOBHSAMHU
kieTku. Hactymaer (¢usmueckas cmepThb
kieTkd. [locine OocTaHOBKM INPOLIECCOB JKU3-
HENEATEIbHOCTH  (PU3UYECKOW  KIIETKH,
HacTynaeT ¢asa pacnaga. I[lo mepe pacnana
(U3MYECKON KIIETKH, CIOXHBIE OpraHuye-
CKHE€ MOJIEKYJIbl, 00pa3ylouie Sapo KIETKH,
pacnajarorcs Ha 0osiee IpOoCThIE.

Puc. 31

1. ®usnuecku mIoTHas KJIETKA.

2. DpupHOE TENO KICTKH.
3. AcTpaibHOE TEJO KJIETKH.
4. IlepBoe MEHTAIbHOE TEJIO KJIETKH.

V1, V2, V3; V4 — DBOJIOLMOHHBIE CKO-
pPOCTH,  COOTBETCTBEHHO: (hH3UIECKOro,
3(UPHOTO0, ACTPAILHOTO U TIEPBOTO MEHTAJIBHOTO TEJ KIETKH.
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Puc. 32

Puc.32 — navanwpHas (aza pacnaga ¢u-
3MYECKU TJIOTHOM KJIETKH, Korjaa (GOpMbI Ma-
TEPUA TepecTaid IUPKYIUPOBATH MEXKIY
YPOBHSIMU KJIETKU. D(UpPHOE, acTpaibHOE U
NepBOE MEHTAJIbHOE Tea KJIETKHU IMOCI]e pac-
naga (pU3MUEecKor KIETKU MPOAOIIKAIOT He-
KOTOPOE BpeMsl COXpaHSATh CBOIO IIEJIOCT-
HOCTB, ¥ TIO OOIIIMM Ka4eCTBaM MEXKITy HUMH
CYIIIECTBYETE B3aUMOACHCTBUEC U ITUPKYJISIIHS
obme#t mst Hux dopmbl matepun G. Tosbko
aKTUBHOCTHh BCEX ATUX IPOIECCOB B THICSIYH
pa3 MeHbIe. M ecnu HET BHEIIHUX (aKTOPOB,
NEHCTBYIOMIMX HAa ATH yYPOBHU CHUCTEMa, CO-
cTosiimas u3 3(UPHOTO, aCTPAILHOTO U MEPBO-
ro MEHTAJIBHOIO TEJI KJIETKU MOXKET CyIIe-
CTBOBATh JJOBOJHHO JOJITO.

1. ®usnuecku MI0THAS KIETKa.
2. D(upHOE TEIO0 KIETKH.
3. ACTpanpHOE TeNO KIETKH.

4. TlepBoe MEHTAJILHOE TEJIO KICTKH.
V1; V2; V3; V4 — BBOJIOIMOHHBIE CKOPOCTH, COOTBETCTBEHHO: (DM3UUYECKOTrO,

3(UPHOTr0, ACTPATIBLHOr0 U MEPBOrO0 MEHTAIILHOTO TEN KIETKHU.

pocTy,

Puc.33 — mnponomkenue pacrnanga (u-
3MYECKH TUIOTHOM KJIETKH, KOT/Ia pacrajacT-
Csl SIAPO KJIETKU M 3aKPBIBACTCS SIIEPHBIN Ka-
HaJI

1. ®uznuecku mIOTHAS KIIETKA.
2. D(upHOE TeNO KIETKH.

3. AcTpaibHOE TEJO KJIETKH.
4. TlepBoe MEHTaJIbLHOE TEJO KIETKH.

V1; V2, V3, V4 — DBOIIOIUOHHBIE CKO-
COOTBETCTBEHHO:
3(UpPHOrO, acTPaJbHOIO U TEPBOTO MEH-

TaJIbHOTI'O TCJI KJIICTKH.

K ornasneHuo
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Puc. 34

Puc.34 — mnonHbIil pacnaj KIETKH, KO-
raa Ha (QU3MYECKOM YPOBHE OT KIJIETKH OCTa-
IOTCSI OCKOJIKM OpPTraHWYECKUX MOJIEKyN, e
o0Opa3yromux.

1. ®uznyecku MIOTHAS KIETKA.

2. D(upHOE TEIO KICTKH.

3. AcTpanbHOE TEJO KJICTKH.

4. IlepBoe MEHTaIBHOE TEJIO KJIETKHU.

V1: V2; V3, V4 — DBOJIIOIIMOHHBIE CKO-
POCTH, COOTBETCTBEHHO: (hu3HUECcKoro, 3up-
HOTO, acTPajbHOTO U TMEPBOrO0 MEHTAIBHOTO
TEeJ KJIETKHU.

e) NMcu-nons >XuMBbIX OPraHN3MOB

Puc. 35

Puc.35 — ncwu-mone, co3gaBaeMoe OJI-
HUM TEPMHUTOM Ha OIpaHUYCHHON IIIOIIaau S.
Kaxnas otnenpHas ocoOb (TEpMUT, MypaBew,
myesna U T.I1.) UMEIOT CBOIO HEPBHYIO CHCTEMY
— TICU-CUCTEMY — KOTOpas CO31a€T BOKPYT
0co0M 3aIUTHYI0 O00O0JIOYKY, COXPaHSIOIIYIO
e€ WHIUWBUAYAJIbHOCTh MPU MPUMUTHUBHOCTHU
€€ moBeneHYECKUX peakiui. [Ipu sToM Heps-
Hasl CUCTeMa JICMCTBYET HE3aBUCUMO OT HEPB-
HBIX CHUCTEM JIPyTrux OcoOed NTaHHOro BUAA U
MpU ATOM HE HAOJIIOAaeTCd HUKAKUX COTjIaco-
BAHHBIX M pallMOHAJIBHBIX JeucTBuil. [loBene-
HHUE OTAEIBHO B3SITOTO TEPMHUTA OCTAETCS MO-
BEJICHEM HACEKOMOTO 0e3 KaKuX-JTHOO IpH-
3HAKOB pa3yMHOCTH. HekoTtopoe koamyecTBo
HEWPOHOB, 00PA3YIOIINX €r0 HEPBHYIO CUCTE-
My, HE B COCTOSSHUM HAXOJIUTh BBIXOJ JaXe B
IIPOCTEUIINX CUTYaALIUX.

1. Tepmur.

2. Ilcu-mone, co3aaBaeMoe TEPMUTOM.

S — orpaHu4eHHAs TEPPUTOPHUS OOUTAHHS TEPMHUTA.
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Puc. 36

Puc.36 — 1icu-monst, co3maBacMbIe
JIBYMSI TEpMHTaMH Ha OTPAaHMYCHHOM ILIO-
maau S.

1. Tepmur.

2. Ilcu-mote co3maBaeMoe TEPMHUTAMH.

S — TeppuTOpHUs pa3MeIleHUs MOIYyJIs-
1A TEPMHUTOB.

Puc. 37

Puc.37 — nedopmanus mcu-monein
TEPMUTOB, Pa3MEHIEHHBIX Ha OTPaHUYECH-
HOM TEPPUTOPHH, KOTJIa UX KOHIICHTPALIUS
N™ MeHbIIIE KPUTHYECKOM.

1. — Tepmmur.

2. — TICH-TIOJIC TEPMUTA.

S — TeppuTOopHUs pa3MeUIeHUs MOMy-
JSIAN TEPMHUTOB.

N<n..
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Puc. 38

Puc.38 — caumsgHue 1icu-moJiel OT-
JENIbHBIX TEPMUTOB B €IMHOE IICU-TIOJIE KO-
JIOHHH, KOTJa KOHIIEHTpanus TepMuToB N*
MpEBBINIACT KpUTUUECKY0. Koraa KoHIeH-
Tpalusl YACICHHOCTA CTAHOBUTCS KpUTHYE-
CKOM JJIsl 3TOTO BUJA, MPOUCXOAUT Pacmaj
HHAUBUAYAJIBHBIX 3alIUTHBIX 000JI04YeK,
M BO3HHMKAaeT OJHAa o0liasi JJsi BCeX 3a-
HIUTHASA 000J04YKa KoJoHMH. Kaxmas
0CcO0b TpPH 3TOM NPUOOPETAET OTKPBITYIO
MICU-CUCTEMY W CTAHOBHUTCH 4YacTUIel
eJMHO HEPBHOI CcHCTeMbI BCEro ooIe-
cTBa. [Ipr 3TOM NOABIAECTCA KOJUIEKTUBHBIN
WHTEIUIEKT. HepBHas cucrema OTIEIBHO
B3ATOT0 TEPMHUTA CTAHOBUTCS YACTUUYKOU
HEPBHOM CHCTEMBI KOJIOHUH.

[Ipu 3TOM «KOJUIEKTUBHBINA MO3I» 00b-
€IOUHSET B OJHO LEJI0C MUJUIMAPIBI HEUPO-
HOB M TaKOM HEPBHOM CHUCTEME YXKE IO IUIe-
4y paspeliars CTOSINHE IEPe] KOJIOHHUEU B

ocjIoM 3aJadu. KEDKI[I)Iﬁ OTOCIBHO B3SIThIN TCPMUT IMPCBpAIIACTCA B ITOJHOCTBIO
ynpaBHﬂeMLIﬁ OpraHu3M, 0e3 Kakux-JImoo IIPU3HAKOB MHINBHUAYAJIbHOCTH. Ero no-

BEJCHUE, AEUCTBUSA ITOJHOCTHIO MOJAYUHE-
Hbl UHTEpecaM KoJioHuu. llo cyru, B Ta-
KUX KOJIOHMSIX KaXIbl OTHAEJIbHBIA Opra-
HU3M BBITIOJTHET (DYHKITMHN, aHAJTOTUYHBIC
(GYHKIHSIM OTIEIBHBIX KJIETOK MHOTOKJIC-
TOYHOro opranusma. OTIeNbHO B3STHIN
OpPTraHu3M COXPAHSIET TOJBKO BO3MOXK-
HOCTh CBOOOJHOTO M CaMOCTOSITEJIBLHOTO
[IEPEMELLECHUS BHYTPU KOJIOHHH.

1. — Tepmur.
2. — TICU-TI0JIE TEPMUTA.

S — TeppuTopusi pa3MeUIeHHs MO-
MyJIALUU TEPMUTOB.

Puc.39 — crpykrypa mncu-moneu
KPOJIMKOB, KOTJa uX KoHIeHTpauus N™ Ha
IouIad S MEHbIIE KPUTHUECKOM.

1. Kpomnuk.
2. [lcu-mione kponuka.

S — TeppuTOpus OOUTaHUS TOMYJIs-
IIUU KPOJTUKOB.
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Puc. 40

Puc.40 — cTpykrypa ncu-nojes Kpo-
JIMKOB, KOTJIa YHCJICHHOCTh momymsaiuuu N
MPEBBIIIACT KPUTUYECKYI0 HA JAHHOW ILIO-
maau S.

1. Kposnuk.

2. [lcu-nonie kposuka.

S — TeppuTOopus 0OUTaHUS MOMYJSIUA
KPOJIMKOB.

Puc. 41

Puc.41 — cocrosiHME MCU-TIONEN mepe-
NETHRIX OTUL (YTOK), B 3aBUCHUMOCTH OT
BpEMEHHU roja. B BeceHHe-IeTHHI Tepruox
MICU-TIOJNS OTACIBHBIX 0CO0EH MPeaCTaBISIOT
c000i1 3aMKHYTYIO CUCTEMY.

1. VTka.

2. [lcu-none yTKwu.
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Puc. 42

Puc.42 — BiIMsSHUE CE30HHBIX U3MEHECHUI
Cpenbl, TaKuX, KaK: YMEHBIICHUE IMPOIOIIKH-
TEILHOCTH JHS, O0IIee MOXO0JI0JaHNe U T.JI. Ha
CTPYKTYpy HcHu-Tions ocobu. Ilcu-mone ocobu
nepecTaT ObITh H30JIUPYIOIITUM.

1. VTka.
2. [Icu-nonie yTKH.

Puc.43 — xaxnaplii BUJ NOTHI UMEECT MH-
HAMAJILHOE YHCII0 0CO0eH, KOTOpOoe HEOOXO -
MO JIsl BOSHUKHOBEHUS SBJICHUSI HaJOpTaHU3Ma
y 9TOW monyisiuud. B coCcTOAHMU HagOpraHu3-
Ma cTas nTuIl (00IIas HepBHAS CUCTEMa) MOXKET
OPUEHTUPOBATHCS 1O 3BE37aM, IO COJIHILY, pac-
CUMTHIBATh TPACKTOPUIO MOJETA, ONTUMATBHYIO
CKOpOCTh Tepei€Ta OT OJIHOIO MECTa K JAPYro-
My. IIpu 3TOM B COCTOSIHMM Hajopranusma o0-
mjasi Mcu-cucreMa (HepBHash CHUCTEMA) MOXKET
YUUTHIBaTh LENBIA PsA CIydaHBIX (aKTOpOB
— CWIy W HalpaBJiecHHE BETpa, HU3MEHECHHUE
CKOPOCTH TOJETa OT aTMOC(EPHBIX YCIOBUN U
T.1. OtnenpHass 0coO0b BCEX DOTHX CIOMKHBIX
JICUCTBUM BBIMOJHUTL HE MOXKET, KaK MOKHO
MOHATh W3 TPUBEAEHHBIX BBIIIE MPUMEPOB.
HepBnas cucrema 0coOu Ka)kJ0ro BHJIa TTO3BO-
JSeT pelIaTh 3aJa4M, CBSI3aHHBIC C oOecrede-
HUEM HOPMaJbHON KUZHEACSATEIbHOCTU W

Puc. 43

GbyHKIIMOHUpOBaHMs opraHu3Ma. [Ipu 3ToM cTeneHb pa3BUTHS STOM WHAUBUIYaIb-
HOU HEpBHOU KJIETKU 3aBUCHUT OT CJIOKHOCTHU YCJIOBUN cpe/ibl OOUTaHUsI JaHHOTO BH-

na.
1. Vrka.

2. O0uiee ncu-mose crau NTHll.

3. Tepputopusi OOMTaHMs JAHHOTO BUJIA B JIETHUMN CE30H.
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4. TeppuTtopusi OOUTaHMs TaHHOTO BHJIa B 3MMHUMN CE30H.

5. HanpaBnenue nepenéra nruil.

») CTagnm 3BOIIOLIMM CYLLLHOCTU YesioBeKa

Puc.44 — napaboTka 1 pa3BuTHe 3(PUPHOTO Tela CYIUIHOCTU YeslOBeKa, IIPH 3a-

Puc. 44

TAJIbHOM TTOCKOCTHIO.

Puc.45 — KkadecTBEHHasl CTPyKTypa Tej
4eJI0BEKa, KOIZIa 3aBEpIICHO pa3BUTHE d(DHUP-

HOTO TCJA.

1. CtpykTypa (husmyeckoro Tena.

2. CtpykTrypa 3¢upHOTO Tena.

h; 1; J; K; |; m — xayecTBeHHBIC OapbEpHI.

BEPLICHUM KOTOPOTO BO3HMKAIOT YCJIOBHS
11 GOPMUPOBAHUSA U PA3BUTHUS aCTPAILHOTO
Tena. DQUpPHBIE Tela KIETOK MHOIOKJIETOY-
HOTO OpraHu3Ma Ha 3()MPHOM YPOBHE TOXKeE
CO3Jal0T €IMHYIO0 CUCTEMY — 3(HPHOE TeJI0
MHOTOKJIETOYHOI0 OPraHu3Ma. Y CIOBUEM
HOPMAJIbHOM JKU3HEACSITENBHOCTU SIBISETCSA
cOaaHCUPOBAHHOCTD MPOLIECCOB MEXAY (Gu-
3UYECKUM U 3PUPHBIM TE€JIaMH OpPraHu3Ma.

1. ®uznueckoe Teno

2. DdupHoe Teno

3; 4; 5; 6; 7 — Tena, KOTOPBIC YEITOBEK
MOJKET HapaboTaTh MpU CBOEM pa3BUTHUU Ha
IUTAHETE, COCTABJIAIOIINE IOJIHBIMA LUK 3E€M-
HOW DBOJIIOINH.

h; 1; J; K; I; m — kadecTBeHHBIC Oapbe-
pBl MeXay (usndyeckoil cepoil M, COOTBET-
CTBEHHO, J()MPHOM, acTpaJbHOW, IIEPBOU
MEHTAJIbHOM, BTOPOM MEHTAIbHOM, TPEThEU
MEHTaJbHON cepaMu U YETBEPTOMl MEH-

Puc. 45

o1, 02; 03; 04; Os; 05 — KOdhumeHTs | | P[] [os] (o] Josf [od
B3aUMOJICUCTBUS MEXIy chepaMu 3eMITH. ho i j k I m
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Puc. 46
R N T

Puc.46 — HapaboTKa W pa3BUTHE HUXK-
HeacTpaJIbHOTO Teja, MpH 3aBeplieHuu (op-
MHUPOBAHHUS KOTOPOTO BO3HHUKAIOT YCIIOBHS
JUTSl pa3BUTHS BEPXHEACTPAILHOTO Tela.

1. ®usnyeckoe TeIoO.

2. DdupHoe Teno.

3. HmwkHeacTpansHOE TEIIO.

4; 5; 6; 7 — SBOJIIOIIMOHHAS TIEPCIIEKTH-
Ba Pa3BUTHS YeJIOBEKA J0 3aBEPILICHUS TIJIaHe-
TApHOTO TMKJIa Pa3BUTHAL.

h; 1; J; K; I; m — xagecTBeHHBIC Oapbephl
MEX]Ty YPOBHSIMU.

Puc.47 — kadecTBEHHasl CTPYKTypa Tel
YeJI0BEKa, KOI/la CyIIHOCTh UMEET 3(pUpHOE U
HIDKHEacTpalibHoe Tena. Pa3Hag cTpykrypa
KJIETOK OpraHu3Ma IpuBella K TOMY, YTO 3TH
KJIETKM OKAa3bIBaJIM pPAa3JIMYHOE BIUSHUE Ha
CBOM MHKpOKOCMOC. BcnienctBue 3Toro Heko-
TOpbIE THIMBI KJIETOK OpraHu3Ma Ipuodpenu
HOBOE KadyecTBO. VI3MEHEHHe MEpPHOCTH MMK-
pOKOCMOCA 3THX KJIETOK JOCTHUIJIO YpPOBHS,
IIPU KOTOPOM OTKPBLICH KayeCTBEHHbII 0a-
pbep Mexkay (U3NYECKMM M aCTPAJIbHBIM
ianamMu. M Ha acTpanbHOM IUIaHE Havasics
CUHTE3 aCTPAJIbHBIX TEN 3THUX KIETOK, KOTO-
pbi€, B CBOIO OUYE€peNb, HA 3TOM YPOBHE CO3/1a-
JI CBOIO CUCTEMY B3auMMOJEUCTBUs. Pa3BuTue
TaKOW CHCTEMBI Ha acTPajJbHOM IUIAHE MPUBE-
J0 K (POPMUPOBAHUIO ACTPAJIBHOIO TeJa Op-
rauu3mMa. B cuiny ocoOeHHOCTeH OTInyus
aCTpaJIbHOTO TIUIaHa OT (U3HYECKOro, acT-
paibHBIC TEJla y OPraHU3MOB MOTYT OBITh 00-

pa30BaHHbI Kak 0JIHOI opmoit maTepun G, Tak u 1Byms marepusimu G u F.

1. CtpykTypa (hpU3u4ecKoro Tena.
2. CtpykTypa 3(hupHOTO Tena.
3. CTpyKTypa HI)KHEACTpaIbHOTO Tea.
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h; 1; J; K; |; m — xagecTBeHHBIC OaphEPHI.
01 02; 03] 04 05, 06 — KOI(DPHUIIMEHTHI B3aUMOICHCTBUS MEK/Y YPOBHSIMHU.

Puc. 48

2. D¢dupHoe Teno.

3. BepxueacrpanbHoe Teno.

Puc.48 — Hapa®oTka U pa3BUTHE MOJIHO-
ro acTpajbHOrO Teja (BEpXHEACTPAIbHOIO),
OpU 3aBEpIICHUU (POPMUPOBAHUS KOTOPOIO
BO3HUKAIOT YCJIOBUS JUISl Pa3BUTHS IEPBOIO
MEHTaJIbHOTO Tena. Jlo TosABIEHUS Yy opra-
HU3MOB BEPXHEACTPAIBHBIX TEJ 3BOJIOLUSA
KUBOM MaTepuu IMPOLLIa MHOXKECTBO Pa3HbIX
HBOJIIOLIMOHHBIX CTaJHM, BO3HUKIO OPOMHOE
KOJMUYECTBO Pa3HOOOpPa3HBIX KUBOTHBIX Opra-
HU3MOB U (opMm. Ho TOIBKO HECKONBKUM BH-
JaM KUBOTHBIX, Y KOTOPBIX HEPBHBIE KIIETKH
— HEWpOHBI — 00pa30Bajl CKOHLIEHTPUPO-
BaHHYIO BHYTPH dYepera OpraHu3Ma €IMHYIO
CUCTEMY — MO3F, COCTOSIIIMA W3 MHOTHX
MUJIIMApJI0OB HEHPOHOB, YAAJIOCh B XOJ€ IBO-
JIOLUMU HapaboTaTh BEpXHEACTpAJIbHBIE TeJa.
Mo3r denoBeka MO3r 00pa3oBaH YeTbIpHAIIA-
THIO MUJUIMAPIAMHU HEMPOHOB.

1. ®dusnueckoe TeIO.

4; 5; 6; 7 — SBOJIONMOHHAS TIEPCIICKTH-
Ba Pa3BUTHS YCIOBEKA JI0 3aBEPIICHUS ILIaHe-
TAPHOTO ITUKJIA PA3BUTHS.

h; 1; J; K; I; m — kadecTBeHHBIE Oapbephbl
MEXIy YPOBHSIMH.

Puc.49 — xadecTBEHHasl CTPYKTypa Te
YeJI0BEKa, KorJa CyIIHOCTh uMeeT dUpHOe U
MIOJTHOE acCTPAJIbHOE Tea.

1. CtpykTypa (hU3udeckoro Tena.
2. CtpykTypa 3(UpHOTO Tena.

3. CTpyKTypa MOJHOTO acTPaIbHOTO Te-
a.

h; 1; J; K; I; m — xagecTBeHHBIC OapbephI
MEXTy YPOBHSIMH.

01, O2; 03; 04; 05, 06 — KOIPPUIIHEHTHI
B3aMMOJICHCTBHS MKy YPOBHSIMHU.
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Puc. 50

Puc.50 — nHapaboTka W pa3BHUTHE TIEp-
BOT'O MEHTAJIBLHOTO Tejla, NMPU 3aBEPIICHUU
(GbOpMUPOBaHHS KOTOPOTO BO3HHMKAIOT YCJIO-
BUS JUIS Pa3BUTHS BTOPOTO MEHTAJIBHOTO Te-
na.

1. ®usnyeckoe Teno.

2. DdupHoe Tero.

3. AcTpanpHoe Telo.

4. IlepBoe MEHTAIBHOE TEIIO.

5; 6; 7 — >BOJIFOIIMOHHAS TIEPCIICKTUBA
pPa3BHUTHS YEJIOBEKAa IO 3aBEpIICHUS TIIaHe-
TApPHOTO ITUKJIa Pa3BHUTHSI.

h; 1; J; K; |; m — kadecTBeHHBIE Oapbe-
PBI MEXTY YPOBHSIMH.

Puc.51 — kadyecTBEHHAas! CTPYKTypa Tell
YeJI0BEKa, KOIr/la CYIIHOCTh UMEET 3(UPHOE,
acTpaJIbHOE U MepBOe MeHTalbHOE Tena. [Ipu
BIIUTHIBAHUH MO3IOM YEJIOBEKA OIPOMHOTO
00béMa MHGpOpPMALIMK, HAKOIJIEHHOTO Yelo-
BEYECTBOM 32 BCHO MCTOPHUIO €r0 CYILECTBO-
BaHUSl HA IUIAaHETE 3eMJIsl U KaueCTBEHHOM
OCMBICITUBAHUM 3TON WHGOpMAIMN YeTIOBe-
KOM, HEMPOHBI MO3Ta CTPYKTYPHO U (yHKIIH-
OHAJIbHO HU3MEHSIOTCS (B OOJbBIIEH CTEreHU
— Ha 2QUPHOM M acTPaJbLHOM YPOBHSX).
[Ipu »TOoM »dupHBIE W acTpaibHBIC Tela
HEUpPOHOB CTAHOBATCS 0o0Jiee TUIOTHBIMH,
«TSDKENBIMUY, YTO MpU HApaOOTKE MOJIHOTO
BEPXHEACTPAIILHOTO TeJla MPUBOAMUT K UCYE3-
HOBEHHUIO OYEPEIHOI0 KaueCTBEHHOTO Oapb-
epa Mexay (GU3HYECKHMM M TIEPBBIM MEH-
TaJIbHBIM JIAHOM ILJIAHETHI.

1. CrpykTypa (husmdeckoro Tena.
2. CtpykTrypa 3(hupHOTO Tena.
3. CTpyKTypa acTpajbHOro Tela.

4. CtpyKTypa NepBOrO0 MEHTAJILHOTO Tea.

h; 1; J; K; |; m — xauecTBeHHBIC OapbEpHI.
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0.1; O2; 03] 0l4; 055 0s — KOIDPUITMEHTHI B3aUMOJICUCTBUS MEXKTY YPOBHSIMH.

Puc. 52

Puc.52 — nHapaboTka U pa3BUTHE BTOPO-
r0 MEHTAJILHOTO TeNa, P 3aBepIieHUuu Gop-
MHUPOBAHUS KOTOPOTO BO3HUKAIOT YCIOBUS
JUTSL Pa3BUTHSL TPETHETO MEHTAJILHOTO Tea.
[Ipn nanpHEWIIEM TapMOHUYHOM JyXOBHOM
Pa3BUTHH YEJIOBEKA MEPBOE MEHTAIBHOE TEJIO
YIUIOTHSIETCS, YTO Ha OMpPEICIEHHOM YpOBHE
ATOrO Pa3BUTHUSI MPUBOJUT K OTKPBITHUIO OUe-
pPEAHOT0 KaueCTBEHHOro Oapbepa Mexnay (u-
3UYE€CKUM W BTOPHIM MEHTAJIbHBIM ILIAHOM
wiaHeTsl. Haumnaetrcss HapaboTka BTOpPOTO
MEHTAJBHOTO Tejla MOCJIENOBATEIbHO M3 Ue-
TeIpEX dopm marepuu G, F, E u D.

1. ®uzuueckoe Teno.

2. DdupHoe Teno.

3. AcTpaibHOe TeJo.

4. IlepBOo€ MEHTAJILHOE TEJIO.

5. Bropoe meHTasibHOE TEINO.

6; 7 — DSBOJIONMOHHAS TEPCIICKTUBA

Pa3BUTHA YCIIOBCKA A0 3aBCPUICHUSA IIJTAHCTAPHOI'O IUKJIA PA3BUTHA.

h; 1; J; K; |; m — kauecTBeHHbIE Oapbe-
PBL

Puc.53 — kauecTBEeHHAasi CTPYKTypa TN
YeJI0BeKa, KOrJla CyIIHOCTh UMEET 3(PUpHOE,
acTpaJibHOE€, TEpPBOE, BTOPOE MEHTAJbHBIE
Tena.

1. CtpykTypa (husmyeckoro Tena.
2. CtpykTrypa 3¢upHOTO Tena.
3. CTpyKTypa acTpaJlbHOTO Tena.

4. CrpykTypa NEpBOr0 MEHTaJIbHOTO
Tena.

5. CTpyKTypa BTOpPOTO MEHTAJIBHOTO
Tena.

h; 1; J; K; |; m — kadecTBeHHbIC Oapbe-
PBI.

01; 02; 03, 04; O5; O6; — KOIPPUIMEHTHI
B3aUMOJICCTBUS MEXITY YPOBHSIMH.
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Puc. 54

Puc.54 — napaboTka U pa3BUTHE TPETh-
ero MEHTAJbHOTO TeNa, IPH 3aBEpIICHUU
¢dbopMHUpOBaHUS KOTOPOTO BO3HHKAIOT YCIIO-
BUSL JJISL Pa3BUTUSL YETBEPTOIO MEHTAIBHOTO
Tela.

1. ®dusnueckoe Teno.

2. D¢dupHoe Terno.

3. AcTpalibHOE TEJIO.

4. IlepBoe MEHTaAJIBHOE TEIO.
5. Bropoe MeHTanbHOE TEIO.
6. Tperbe MEHTAIbHOE TEJO.

7T — 9BOJIITOOMOHHAA IICPCIICKTHBA pPa3-
BUTHA YCJIOBCKA A0 3aBCPIICHUA IIJIAHCTAPHO-
T'O OHKJIa pa3BUTHAL.

h; 1; J; K; I; m — kadecTBeHHBIC Oapbe-
PBL

Puc.55 — kayecTBEHHas CTPYKTypa Tel
YeJioBeKa, KOT/la CYIIHOCTh MMeeT 3(UpHOE, Puc. 55
acTpajbHOE, MEpPBOE, BTOPOE U TPEThE MEH-
TaJbHBIE TENA.

1. CtpykTypa (hU3udeckoro Tena.
2. Ctpykrypa 3¢pupHOTO Tena.

3. CTpyKTypa acTpaJlbHOTO Tena. 1 2 3 4 5 6 7
4. CTpyKTypa NepBOro MEHTAILHOTO Te- |
Ja. B
5. CtpyKTypa BTOPOrO MEHTaJbHOIO Te- :’
JIa. B
\ 1! 2 o | Jo | Jos71 [o

6. CrTpykTypa TpeTbero MEHTAJIBLHOTO
Tea.

h; 1; J; K; I; m — xauecTBeHHBIC Oapbe-
pBI.

01; O2; 03] 04; Os; O, — KOIDPUIIUESHTBI
B3aUMOJICUCTBUS MEXKITY YPOBHSIMH.

h-0 0 j-0 kO 10 m
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Puc. 56

Puc.56 — napa®oTka U pa3BUTHE YeET-
BEPTOr0 MEHTAIBHOTO TeJla, TP 3aBEPIICHUU
(dbopMHpPOBaHUS KOTOPOTO OTKPHIBACTCS BO3-
MO>KHOCTb 3BOJIIOIIUU B KOCMOCE.

1. ®usuyeckoe Teo.

2. DdupHoe Teno.

3. AcTpaibHoe TeJo.

4. TlepBoe MEHTaJIBHOE TEJIO.

5. Bropoe meHTasibHOE TEINO.

6. TpeTbe MEHTABEHOE TEIO.

7. YeTBEPTOE MEHTAIBHOE TEJO.

h; 1; J; K; I; m — kadecTBeHHBIC Oapbe-
PBI.

Puc. 57

Puc.57 — xauecTBeHHas CTPYKTypa Tel
4eJI0BEKa, KOIZJa 3aBeplUEH IUIaHETapHbIN
LUKJI Pa3BUTHSL.

1. CtpykTypa (husmyeckoro tena.
2. Ctpykrypa 3pupHOTO Tena.
3. CTpyKTypa acTpaJlbHOTO Tena. I

4. CTpyKTypa NE€pBOr0 MEHTAJILHOTO Te-
na. B
5. CtpykTypa BTOpPOr0 MEHTAJIBHOTO TE- . a“", ] [ L
. h=0 0 j-0 kO 1:0 m=0
6. CTpykTypa TpeTbero MEHTaJIbHOTO
Tea.
7. CTpykTypa 4eTBEPTOTO MEHTAJIHLHOTO
Teaa.
h; 1; J; K; I; m — kagecTBennble Oapbe-
pBI.

a1, 02, 03, 04, 05, 06, — Koaq)(pI/IuI/IeHTLI B3aMMOJICHCTBHUS MEXKIY YPOBHAIMHU.
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Puc. 58

Puc.58 — pasMelieHue CymHOCTEH Ku-
BBIX OPTaHU3MOB ILJIAHETHI 3eMils 10 cdepam
B COOTBETCTBHH C UX YPOBHEM IBOJIIOIIMOHHO-
r'0 pa3BUTHSL.

1. ®uznuecku mIoTHAs cdepa.
2. Ddupnas chepa.

3. ActpanbHas cdepa.

4. TlepBas MmeHTaBHAS cdepa.
5. Bropas menTanbHas cdepa.
6. TpeThst MeHTaNBHAS cdepa.

Puc.59 — pacnpeneneHue CynHOCTEH Kak MPOIOIKa-
IOIMX DSBOJIONHUI0O Ha (DU3UYECKOM IUJIaHE, TaK M BhI-
MEpIINX B XOJI€ ABOJIIOIUH, 1O chepaM IUIAHETHI B CO-
OTBETCTBUH C UX YPOBHSIMH 3BOJIFOIMOHHOTO Pa3BUTHS.

1. ®usndecku mioTHas cdepa.

1n; 1p; 1g; 1r; 1s; 1v; 1u — MHOTroOOpasue xu-
BBIX OPTraHU3MOB, OOUTAIOIMINX HA (PU3HUUECKOM IUTaHE.

2. Ddupnas chepa.

2n; 2p; 29; 29°; 2r; 2s; 2S" — CyIIHOCTH BBIMEp-
IUX W TPOJOJIKAIONIUX IBOJIIOIMIO KUBOTHBIX, 3ace-
Jsrore A(OUPHBINA TUIaH TIAHETHI.

3. ActpanbHas cdepa, umeromas ABa MOTypOBHS
— HWXKHWUN 1 BEPXHUW acTpall.

3s; 3s'; 3u; 3v; 3V' — CyIIHOCTH BBIMEPIINX H
MPOJIOJDKAIOIINX DBOJIIOIMIO JKMBOTHBIX, 3aCEIISIOIINE
aCTpaJIbHBIN TUIAH TJIAHETHI.

4. TlepBas MeHTanbHas cdepa, UMEIOIMAs TpU
MOTYPOBHS.

4V — CYIIHOCTH JKUBBIX OPraHW3MOB, 3aCEJI0-
1IM€ NEPBbIA MEHTAJIbHBIN TJIaH TIJIAHETHI.

h; 1; J; kK — xadecTBeHHBIE OapBHEPHI.
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3) DBOJIIOL{MOHHbIN CMM6MO3

Puc.60 —

BUTHSA JPYTOM.

IBL.

h — kaue-
CTBEHHBIN Oapbep.

M) BHYyTpMyTpO6HbLIN N BHEYTPOOGHbIN
3Tanbl 3BOJIIOLUNN CYLLHOCTH

Puc.61 — BXOJ CyIIHOCTH Y€JOBEKa B OILIOAOTBO-
PEHHYIO AMUEKIETKY NpU 3adatuu. llpu cinusiHun siue-
KJIETKH W CHEePMaTO30MJa BO3HUKAET SHEPreTHYECKUU
BCIUIECK, KOTOpBIN (QopMUpyeT KaHall, OTKPHIBAIOIIUN
KaueCTBEHHBIC Oaphepbl MEXKY YPOBHSIMU IJIAHETHI, U 110
ATOMY KaHally CYIIHOCTh YEJIOBEKA BXOJMT B CBOKO T'€HE-
THUKY.

1n; 1p; 1g; 1r; 1s; 1v; 1u — mMHOTOOOpAa3Me KUBBIX
OpraHU3MOB, OOMTAOIIMX HA (PU3UICCKOM YPOBHE.

2N; 2p; 29; 29°; 2r; 2s; 28" — CyIIHOCTH BBIMEPIIINUX
Y TPOJOJIKAIOIIMX 3BOJIIOLMIO KUBOTHBIX, 3ACENSIOIINE
A(UPHBIN IJIaH TIIAHETHI.

3s; 3s'; 3uU; 3v; 3V' — CyIIHOCTH BBIMEPIITUX U MPO-
JIOJKAIOIIMX ABOJIIOLMIO JKUBOTHBIX, 3aCEJISIOIIME acT-
paJIbHBIN TUIaH TIJIAHETHI.

4V — CYIIHOCTH UBBIX OPraHU3MOB, 3aCEISIOININE
MEPBBI MEHTAJIbHBIN IUIaH JIAHETHI.

h; i; J; K— xauecTBeHHBIC OApbEPHI.

K ornasneHuio 370

IIOCJICIOBATEIBHBIA  BXOJ
. CYIIIHOCTEH JBYX pa3HbIX BHJIOB B OAHY OHO-
Maccy, KOrja oJHa Co31a€T yCIOBHUs s pas3-

1. Ao 6a6oukw.

2; 2a; 2b — da3bl SBONIOIMY I'yCCHHUIIBI.
2'. CyIIHOCTh TYCEHHUIIBI.

3; 3a; 3b — a3l KyKOJIKH.

4. CobcTBeHHO 0a00OUKa.

4'. CymHocTb 6a00YKH.

A — MOMEHT BXOJla CYIIHOCTH T'yCCHH-

B — momeHT BXoja cynHocTH 0a00UKH.
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Puc.62 — mocie Bxoma CyIHOCTH Ka4eCTBEHHBIC 0a-
PBEPHI 3aKPHIBAIOTCS BHOBB, U CYITHOCTH YEJIOBEKa OKa3bl-
BAETCs MPUBSI3aHHOW K Pa3BUBAIONICHCA 3UTOTE, U HAYMHA-
etcs (ha3a HapaOOTKHU €10 HOBOTO (hPM3HUECKOTO Tela.

1n; 1p; 1g; 1r; 1s; 1v; 1u — mHOrooOpa3ue >KUBBIX
OpraHU3MOB, OOUTAIONINX Ha (PU3UIECKOM YPOBHE.

2N; 2p; 20; 29"; 2r; 2S; 28" — CyIIHOCTH BEIMEPIIIHAX U
MPOJIOJDKAIONINX  DBOJIIOIUIO  KUBOTHBIX, 3aCEIISIOININE
3(UPHBIN IJIaH TIJIaHETHI.

3s; 3s'; 3u; 3v; 3V' — CYIIHOCTH BBIMEPIIUX U IPO-
JOJDKAIOIIMX DBOJIIOLMIO J>KUBOTHBIX, 3aCENSIIOLIUE acT-
PabHBIN TIJIaH TUTAHETHI.

4V — CYITHOCTH KUBBIX OPTaHU3MOB, 3aCEIISIOIINC
MIEPBbII MEHTAJIbHBIN TUTAH TUIAHETHI.

h; i; J; K— xauecTBeHHBIC OApHEPHI.

Puc.63 — BHYTpUYTpOOHBIN MEPUOJT PA3BUTHUS YEJIO-
BEKa.

Jo — ypOBEHBb IBOJIIOLIMOHHOTO Pa3BUTHSA OECIIO3BO-
HOYHBIX.

J1 — ypOBEHB 3BOJIIOIIMOHHOTO PA3BUTHS PHIO.

J2 — ypoBEeHb 3BOIIOLMOHHOIO PAa3BUTHSA 3€EMHOBOJI-
HBIX.

J3 — ypoBeHb Puc. 63

9BOJIIOOUOHHOI'O PAa3BUTHUA IIPCCMBIKAIOIINX -

THUA MJICKOIIMTAIOIINX.
THA 4YCJIOBCKaA.
3apoabIll CYIIHOCTH pI)I6BI. J

rocs 3apofpllia CYIIHOCTH PbIOBI U BXOA —
CYILHOCTH 3€MHOBOJHOTO.

rocsi 3apojblilia CYIHOCTH 3€MHOBOJHOTO )
BXOJ CYIIIHOCTH MPECMBIKAIOIIETOCH.

rocsa 3aponliia CYIHOCTH IIPCCMBIKAOMIC-
rocs n BXoJ CyITHOCTH MIJICKOIMTUTAIOIICTO.

J4 — ypoBeHBb HBOJIIOIIMOHHOTO pa3BU- J

Js — YPOBCHBb 3BOJIIOIITMOHHOI'O pa3BU-

{1 — MOMEHT BXoJa B pa3BUBAIOLIUICS =

{> — MOMEHT BBIXOJa U3 Pa3BUBArOIIC-

T ué

e

{3 — MOMEHT BBIXOJ/Ia W3 pPa3BUBAIOIIE-

'
1
)
1
0
1
4
1
0
1
"
1

o 1 2 3 4
{4 — MOMEHT BBIXOJa U3 pa3BUBaromIc- LG, Gt

5

6
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fs — MOMEHT BBIXOJIa U3 Pa3BUBAIOIIETOCS 3apOJIbIIIA CYIIIHOCTH MJIEKOIHUTAO-
IIEro U BXO/JI CYIIIHOCTH YEJIOBEKA.

()1 — WHTEpBaJI KAUECTBEHHOI'O Pa3BUTHUS 3apOblllia YEJIOBEKa, B Mpejiesiax Ko-
TOPOT0 B HEM HAXOJAUTCS CYITHOCTh PBIOBI.

()2 — WHTEpBaJI KAYECTBEHHOI'O Pa3BUTHS 3apOJbIIlIa YEJIOBEKA, B MpPEeNax Ko-
TOPOr0 B HEM HaXOJUTCS CYLUIHOCTh 36MHOBOIHOTO.

()3 — HHTEpPBaJ Ka4€CTBEHHOTO Pa3BUTHUSA 3apOblllia, B MpeAeiaX KOTOpOro B
HEM HaXOJUTCA CYLIIHOCTbH MPECMBIKAOIIETOCH.

()4 — HHTEpPBaJ Ka4ECTBEHHOT'O Pa3BUTHUSA 3apOJbIIIA, B MPEAEIaX KOTOPOro B
HEM HaXOJUTCS CYUIHOCTh MJICKOTTUTAIOIIIETO.

()5 — YPOBEHb HBOJIOLMOHHOTO Pa3BUTHS 3apPOJIbIIIA, IPU KOTOPOM B HETO BXO-
IUT CYIIIHOCTh Y€JIOBEKA.

—_—

Puc. 64

Puc.64 — nipu aboprte, CYyIIHOCTh BHIOpACHIBACT-
csl U3 pasBHBarollerocs 3apoapima. Ilpu 3ToM BO3HU-
KaeT BCIUIECK SHEPIUH, KOTOPBIM Yallle BCErO OTKPbI-
BaeT 3(DUPHBIN U HIDKHEACTPaJbHBIM Oaphephl U CYyIII-
HOCTb, IPH OTCYTCTBUU CUJIBHOM 3alIUThI, CTAHOBUTCS
T0OBIYEH acTpaIbHBIX KUBOTHBIX.

AOOpPT YacTo NMPUBOAUT K THOEJTH CYIIHOCTH
(0603HaueHus Ha Puc.64 ananorunynsl Puc.61).
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Puc.6S — mocrne poxaeHus Puc. 65
CYIIHOCTh TIPOJOJDKAET HapabdaThI-
BaTh ce0e HOBOE (PU3MUECKOE TEJO U
napauieabHo, MOCJICIOBATETHHO
BOCCTAaHABIIMBaeT CBOM Tela —
aupHOE, acTpaJbHOE, TIEPBOEC MECH-
tanpbHOe. Kpome BocCCTaHOBIEHUS
MPOUCXOAUT JallbHEHIIIee pa3BUTHE
TEN CYIHOCTH, KOHEYHO OHO MOXKET
OBITh KaK TOJIOKUTEIBHBIM, TaK H
oTpHUIaTeNbHBIM. DU3HUECKOE TElo,
MOJIBEPrasiCh BO3JCHCTBHIO BHEUTHEH
Cpelbl, a TaKKe BHYTPEHHUM IIpPO-
1eccaM pa3pyIieHus, CTAHOBUTCS He-
CIIOCOOHBIM OOECIEUUTh KU3HEHHBIE
MPOIIECCHI, YTO MPUBOJUT K CMEPTH,
U CYIIHOCTh MOKHUIAET HEACECrnoco0-
HOE (pU3UYECKOE TEIO.

1. pusuueckoe Teno

2. a¢upHOE TETO0

3. acTpajbHOE TEJOo

4. mepBO€ MEHTAJIBHOE TEJIO

J1 — ypoBeHb 3BOIIOIMOHHOTO Pa3BUTHSI (PU3UUECKOTO TENA.

J2 — ypoBeHb 3BOJIIOLIMOHHOTO Pa3BUTHS 3(UPHOIO Teda CYHIHOCTH 10 BXOJa
€€ Npu 3a4aTuM.

J3 — ypOBEeHb 3BOIIOLMOHHOTO Pa3BUTHS aCTPAIbHOTO TeJa CYIIHOCTHU 10 BXO-
Jla €€ NP 3a4aThM.

J4 — ypoBeHb 3BOJIIOIIMOHHOTO Pa3BUTHUS MEPBOIO0 MEHTAJIBLHOI'O TEJIa CYIIHO-
CTH J0 BXOJa €€ IIPU 3a4aThU.

J2” — ypoBEeHb 3BOIOLMOHHOTO PAa3BUTHA 3(PHUPHOTO TeNa CYIIHOCTU MPHU BbI-
X0/€e €€ B MOMEHT CMEPTH.

J3’ — ypOBEHb 3BOJIIOIIMOHHOTO PA3BUTHS aCTPAJIBLHOIO TEJd CYIIHOCTH MHPH
BBIXOJIC €€ B MOMEHT CMEPTH.

J4” — ypoBeHb 3BOIIOLMOHHOTO Pa3BUTHUS MEPBOTO MEHTAIBHOTO TeJla CYIIHO-
CTH TIPH BBIX0JI€ €€ B MOMEHT CMEPTH.

ATi — BpEMEHHON HMHTEpPBaJI BEpXHEH TpaHUIlbl, Korjga d3PUPHOE TEIO HMEET
BO3MO>KHOCTh Pa3BUBATHCS.

AT2 — BPEMEHHOW MHTEPBAJI BEPXHEH T'PAHUIIbI, KOT/Ia aCTPAJIbHOE TEIO UMEET
BO3MOKHOCTB Pa3BUBATHCS.

AT3 — BPEMEHHOM MHTEpPBaJ BEPXHEU IPaHULIbl, KOrJa IIEPBOE MEHTAIBHOE Te-
JI0 UMEET BO3MOXHOCTh pa3BUBATHCS.
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K) YC/I0BUSs rAPMOHUYHOIO pa3BUTUA
CYLWHOCTHN YenoBeKa

Puc. 66

Puc.66 — rapmMoHMS IOTOKOB, IPOHU3BIBAIOIINX
TeJa CYUIHOCTU IPU MOJHOLIEHHOM Pa3BUTUU 3PUPHO-
r0, aCTPaJIbHOIO, IIEPBOI0 MEHTAJIBHOTO TEIl.

. 1. dusndgeckoe TeIo.

2. DupHoe Teno.

3. AcTpanpHOE Teo.

4. [lepBoe MEHTAIBHOE TEIIO.

h; I; ] — xauecTBeHHBIC OapbEPhl MEKIY YpPOB-
HSIMH.
P 1 Puc.67 — npu HapylmieHHM pPa3BUTHS WIM TPU

0JIOKUPOBKE A(UPHOTO Teja, MPAKTUYECKU HE TPOUC-
XOJIUT Pa3BUTHS aCTPAIBHOTO U MEPBOT0 MEHTAIBHOIO
TeJ CYIIHOCTH 4YelioBeka. Hapymaercs Gamanc moro-
KOB, POHHU3BIBAIOIINX 3TH TEJIa.

3 1. ®uzuueckoe Teno.

2. DdupHoe Teno.

3. AcTpanpHOE Teo.

4. TlepBoe MEHTaILHOE TEJIIO.

h; I; ] — xadecTBeHHBIC Oapbepbl MEKIY YPOB-
HSIMH.
Puc. 68
Puc.68 — mnpu HapylleHHM pa3BUTUS WIM OpPH

6HOKI/IpOBKe MNEPpBOro MCHTAJIBHOT'O TCJIa, IPAKTHYCCKHU
HC PpPa3BUBACTCA HMHTCIUICKT YCJIOBCKA. HapymaeTcsI
OajaHc IIOTOKOB, ITPOHU3BIBAIOIIIKUX 3THU TCJIA.

1. ®usuyeckoe Teo.
2. DdupHOoe Teno.
3. AcTpaibHOE TeJo.

4. TlepBoe MEHTaJIbLHOE TEJIO.

h; 1; ] — kauecTBeHHBbIC Oapbepbl MEXKIY YpPOB-
HSIMHU.
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Puc. 69

Puc.69 — npu HapylieHUMU Pa3BUTHUSL WU TPU
OJIOKMPOBKE acTpajbHOTO Tela, Y YelloBeKa HE pa3BH-
BAETCSl BEPXHEACTpaJbHOE TeNo. PazBuTne HMXKHEACT-
paJbHOIO TENa MPUBOJUT K OTCYTCTBHUIO Y UEJIOBEKA
BBICIIMX AMOLMK M MNPOSBICHUIO HU3MEHHBIX, TaKHX,
KaK — KOPBICTHOCTh, aTYHOCTh, 3aBUCTh, HU3MEHHBIC
CEKCYaJIbHbIE 3MOLIMH U T.J.

1. ®uznueckoe Teno.

2. DdupHoe Teno.

3. AcTpaibHoe TeJo.

4. TlepBoe MEHTAJIBHOE TEJIO.

h; I; ] — KkauecTBeHHBIE OaphEPhl MEXKIY YpPOB-
HSIMHU.

n) CMepTb PU3NUYECKOro tena

Puc. 70

K ornasneHuo

Puc.70 — B MOMEHT CMEpPTH BO3HUKAET BCILIECK
SHEPrUH, U3 KOTOPOro 00pa3yeTcsi IHEPreTUUECKUN KaHall.
[To sTomMy kaHaimy cymHOCTh (3(UpHOE, acTpalbHOE U
MEHTaJbHBIE T€Jla) BHIXOAUT M3 MEPTBOro GuU3n4ecKOro
TeJa, Y KOTOPOro pa3pyliaercsi JHepreTu4ecKuu 3a-
IMUTHBIA KOKOH. AMIUIMTYyAa 3TOr0 JHEPreTUYECKOro
BCILIECKA 3aBUCUT OT YPOBHS JTYXOBHOI'O Pa3BUTHSI, KOTO-
pOro IOCTUT YEJIOBEK K MOMEHTY cMepTH. Hem 0oJjiee BbI-
COKOI'0 YPOBHSI JOCTHI 4YeJIOBEK INPH KU3HHM, TeM Ha
0oJiee BBICOKMHI ILUIAH IUIAHEThl OH MOMNAaAAaeT IMocje
cmepTu. Eciu yenoBek pasBwics Tak, 4TO Hapabortan
MEHTaJIbHBIE TEJIa, TO OH MOMNAJAacT HA MEHTAJbHBIE YPOB-
HU TJIAHETHl [COOTBETCTBEHHO: 1-i, 2-U, 3-il u 4-ii MeH-
TaJbHBIM ypoBHU| (0O003HaueHus Ha Puc.70 ToXIecTBeH-
HbI Puc.61).

375


http://www.levashov.info/Books/Last-appeal/Fig-69.jpg
http://www.levashov.info/Books/Last-appeal/Fig-70.jpg
http://www.levashov.info/Books/Last-appeal/Fig-70.jpg
http://www.levashov.info/Books/Last-appeal/Fig-61.jpg

Hukomnaii JleBamos «Ilociegaee oOparieHue K 4eI0BEYECTBY

i/

0\ - -+ w
AN LT AT
N el
\GCCEDCR

S

Puc.71 — OTKpBITHE Ka4YeCTBEHHBIX OaphepoB
MPOUCXOJIUT JO YPOBHS TOXKJIECTBEHHOI'O YPOBHIO, KO-
TOPOr0 JOCTHUTJIA CYIIHOCTh MHPH CBOEM pPa3BUTHUU B
aTOM (uszudeckom Tene. Ecim sxe demoBek mpormén 3Bo-
JIOIUI0 3€MHOT0 ILHKJIa MOJHOCTBIO, U €r0 CYUIHOCTb
nMeeT 3(pUpHOE, aCTPATBHOE W YE€THIPE MEHTAJIbHBIX TE-
Jla, B TAKOM CJIy4ae €ro CyIIHOCTh MOKeT NMPOMTH 4e-
pe3 Bce IUIaHeTapHbIe 0apbepbl M YHTH 32 Npeaeibl
3emJIn U 1axke 3a mMpeaesibl CoOJTHeYHOo# cucrtembl. Ho,
K COKAJIEHUIO, ITO CJIYy4aeTcsl OYeHb PeaKo... (000-
3HaueHus Ha Puc.71 ToxxnecTBeHHbI Puc.61).

Puc. 72

Puc.72 — ecnu yeno-
BEK IIPH KHU3HU, HapaboTal
TOJIBKO 3(upHOE U acT-
pajbHOE Te€na, TO IMOCHE
CMEPTH €ro CYIIHOCTh IO-
najgaerT Ha  acTpaJibHBIN
miaH miaHetsl. [Ipu 3ToM,
X0Tenoch Obl  0OpaTUTH
0co00¢ BHHMaHHE Ha TO,
YTO aCTPAJbHbII YPOBEHb

uMeeT BHYTpPU ceds1i moadapsep. Uto sTo Takoe?.. A
ATO 3HAYUT, YTO YEJIOBEK, 3aBEPUIMBLIMI IMOJIHOCTHIO
pa3BUTHE HAa aCTPAJIbHOM YPOBHE M MMEIOLIUN acTpalib-
HOE TeJo, cocTosllee M3 ABYX (OopM MaTepuu, mnocie
CMEPTH IONAJACT HAa BEPXHEACTPAJbHbIH YPOBEHb,
KOTOPBIN B XpPUCTUAHCKOM pesIuruu Ha3blBatOT «PAEM».
DT0 BO3MOKHO B TOM CJy4ae, €CJIM YeJIOBeK He Hapala-
THIBACT MPH KU3HU THAKEI0H KapMbl — «TpexoB» (000-
3HaueHus Ha Puc.72 ToxxaecTBeHHbI Puc.61).
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Puc. 73

Puc.73 — npu HU3KOM YPOBHE Pa3BUTHSI CYLIHOCTH
KaHaj, BO3HUKAIOIIMA B MOMEHT CMEPTH JOCTHUraeT
TOJIBKO YPOBHS HIDKHErO acrpana. Ilocime cmepru cym-
HOCTB TAaKOT'0 YEJIOBEKA NMOMNAJAacT Ha HUKHEACTPAJIbHbBIN
ypoBeHb. Ha 3TOM ypoBHE 00WTaIOT BBHIMEPIIHUE, B XOE
3BOJIIOLIUH, BUABI — JAUHO3aBPbI, XUIIHUKNA PA3HBIX THU-
OB U KjaccoB (00o3HaueHus: Ha Puc.73 TOXAECTBEHHbI

Puc.61).

Puc.74 — kanan, cBs-
3BIBAIOIIMKA  CYIIHOCTh €
MEPTBBIM  (DU3UYECKUM  Te-
JIOM MCYE3aeT MOJTHOCTBIO TOJBKO IOCIIE ITOJTHOTO MCUE3-
HOBCHHS CJICJIOB OPTAaHUKH B KOCTSX CKEJeTa 4YesIOBEKa.
Ecau ke denoBek, COBEPIIUBIINM KaKOe-THOO0 DBOJIFOIH-
OHHOE TPECTYIUICHUE, CyMEJI COXPAHUTh 3alIUTY, TO acT-
pajbHbIE XUITHUKH HE B COCTOSHUM JIO HETO JT00paThCs.
Ho mipu cBOEM HOBOM BOTUIOIICHUH TaKasi CYyIIHOCTh YK€
OyJeT UMEeTh HapYIIEHHYIO CTPYKTYPY acTpajbHOTO Tea.
UYro, B CBOIO OuYepeib, MPUBEAET K HAPYIICHUIO PA3BUTHS
(hu3MyecKoro Tejaa B HOBOM BOIUIOIICHUHM. JTO HapyIle-
HUE OYyJeT MPOSIBIATHCS B PA3IUYHBIX, YACTO OYEHBb Ts-
KETBIX 3a00JICBAHUSIX, KOTOpPHIC HA3BIBAIOT KApMHUe-
cKkuMHu 3a0oJieBaHusAMHU (0003HaueHus Ha Puc.74 Tox-
necTBeHHBI Puc.61)
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Puc. 75

Puc.75 — npu OTCyTCTBHM 3alIUTHON 0OOJIOYKU
CYIITHOCTh, TIOTIABIIAs B HIDKHHUM acTpall, HAXOJUTCS B
OKPY>KCHHUH aCTPaJIbHBIX KUBOTHBIX U YaCTO CTAHOBUT-
cs ux AoObruelt, nx muied. CylmHOCTh nepectaéT cy-
IeCTBOBaTh BooOIIe (0003HaueHus Ha Puc.75 Toxme-
cTBeHHBI Puc.61)

Puc. 76

M) da3bl CHa YesioBeKa

Puc.76 — niepBas ¢aza cHa, KOrJja MO3T
YeJIOBEKa HA4YMHAET IepecTpamBaThb CBOU
peXUM paboThl, NPU KOTOPOM CYIIHOCTh
MOJKET HaXOAUTHCSA BHE (DU3HUECKOTO Tena.

1. — ¢usuyeckoe Teno.

2. — 3amuTHOE ToJie (000JI0UKa).

Time
Hpo 1200 Lam Zame Sam dam Saim Gam
ezl B AT e
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Puc. 77

Puc.78 — Ttpeths (daza cHa, Korga

Puc.77 — Bropas ¢asza cHa, IpU KOTO-
pOM MO3rI, MPOAOJIKAS MEHATH PEXKUM CBOEH
paboThI JIeN1aeT BO3MOXKHBIM BBIXOJ CYIIHO-
CTH U3 CBOero (usmyeckoro tena (Havaio
BBIX0]1).

1. — dusuveckoe Teno.

2. — CYUIHOCTb.

3. — 3ammTHas 000JI0YKa.

Puc. 78

CYIIHOCTh TOJIHOCTBKO BBIXOAUT M3 TeEJA.
Mexny QU3N4ecKuM TEIOM W CYHIHOCTBHIO
COXpaHseTCs CBsA3b uepe3 KaHain. CylniHOCTb
OCTa€TCsl «IPUBSI3AHHOW» K (PU3NYECKOMY
TeJly B TE€YEHUE BCETO CHA.

1. — ¢usuueckoe Teno.
2. — CYUIHOCTb.

3. — 3amuTHast 000J104YKa (PU3UYECKOTO
Tena.

3*. — 3amuTHas 000J04YKa CYIITHOCTH.

4, — KaHaJ, CBSI3BIBAIONINN CYIIHOCTh
1 (pusnyueckoe Teo.
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Puc. 79

Puc.80 — daza rirybokoro cHa, koraa

Puc.79 — dgerBéptas ¢dasza cHa, npu
KOTOPOH MO3T YEJIOBEKa MOJHOCTBIO Tie-
pecTpanBaeTcsi Ha peKuM paboThI, KOTaa
CYIIHOCTh HaXOJHUTCS BHE TEJaA.

1. — ¢usuyeckoe Teno.

2. — CYIIIHOCTb.

3. — 3ammTHas obosiouka (uznue-
CKOI'0 TeJja.

3*. — 3amuTHas 000JI0YKa CYITHO-
CTH.

4. — KaHaj, CBS3bIBAIOIINN CYIII-

HOCTb U (PU3HUECKOE TETIO.

Puc. 80

MO3T HaXOJUTCS B Kaymiem pexume. Ile-
PUOIMYECKHE BCIUIECKH aKTHBHOCTH MO3Ta
HE TMO3BOJISIIOT €MY IOJIHOCTHIO BBIKIIIO-
YUTHCSI.

1. — dusuueckoe Temo.

2. — CYUIHOCTb.

3. — 3amuTHas obosouka Qunye-
CKOTO Tea. »
3*. — 3amuTHasg 000JI0YKA CYLIHO- Tow  Jhes
CTH.
4, — xaHaJ, CBS3BIBAIOIIMNA CYIII-

HOCTb U (PU3UUECKOE TEIO.
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Puc. 81

P B L 2o Sann dam Sam

Gam
"

Puc.82 — MoO3r reHepupyer CurHa-
JIbl, TP KOTOPBIX OTKPBIBAETCS 3alllUTHAs
000J104uKa (PU3NYECKOTrO TeJla U CYUIHOCTb

MOKET BOMTH B CBOE TEJIO.
1. — dusuueckoe Teno.
2. — CYUIHOCTb.
3. — 3ammTHaAs 000JI0YKa.

K ornasneHuo

Puc.81 — (daza npoOyxxnenus, kormaa
B MO3T€ BO3HUKAET MOIIHBIM CUTHAJ, KO-
TOPbI aKTUBH3UPYET MO3T M CO3JaéT
yCIIOBUS JIJIs1 BXOJa CYIIHOCTH B CBOE (pu-
3UYECKOE TEJIO.

1. — dusuveckoe Teno.

2. — CYIIHOCTb.

3. — 3amuTHas obojouka ¢uzmnye-
CKOT'O TeJa.
3*. — 3ammTHas 000JI0OYKA CYIIHO-

CTH.

4, — KaHaJ, CBI3BIBAIOIINKA CYIITHOCTh
1 (pU3MYECKOe TEO.

Puc. 82

T 2m Lame Zoan e dame Same ta
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Puc. 83

Time

M 2m lam 20 dam dam Sam Gan

H) ®a3bl rmbesnun opraHnsma

Puc.84 — HavyanbHBINI MOMEHT CMEp-
TH, KOTJa B MO3T IEPECTAlOT MOCTyNaTh
HEOOXOJIUMBIC [IJISl €ro >KU3HEIESITeIbHO-
CTH BELIECTBA.

1. — ¢usuueckoe Teno.
2. — 3ammTHas 000JI0YKa.
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Puc.83 — x MoMeHTy npoOyKaeHUS
BCE IPOLIECCHl MO3Ta BO3BpAIIAOTCS K HC-
XOJTHOMY COCTOSIHUIO, TP KOTOPOM CYIII-
HOCTh U (PU3UYECKOE TEIO paboTaloT, Kak
OJIHA CHCTEMA.

1. — ¢usuyeckoe Teno.

2. — 3alIUTHAasE 000J10YKa.

Puc. 84

0123436789 0mn

Time
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Puc.85 — mo3r, He nmorydast Heo6xo-
JTUMbBIC JUII CBOCH JKHU3HEICATCIIBHOCTH
BEIICCTBA, HAYMHACT TMEPEXOJUTh HA MH-
HUMAJIBHYIO aKTUBHOCTH, YTO aHAJIOTUIHO
cocTosiHMIO CcHa. [Ipm 3TOM CymniHOCTH
HAYMHACT BBIXOJWTH U3 (PU3NIECKOTO Te-

1. — ¢usudeckoe Teno.
2. — CYITHOCTb.
3. — 3ammTHas 000JI0YKA.

Puc. 86

Puc. 85
aa.
01 2 3456 7 8 9 10min
Time
Puc.86 — wucnoigp30BaB 3amachl,

MO3T BBIHYXJICHHO MEPEeXOAUT Ha e 00-

Jee HU3KHA YPOBCHb aKTUBHOCTH. lIpm

TOM HAYMHAET pa3pyllaThCsl 3amluTHas

obonouka ¢usnueckoro tena. [Ipomomka-

€TCsI MPOIIECC BbIXO/1a CYIIHOCTH U3 TeJa.
1. — dusuueckoe Temo.

2. — CYIIIHOCTb.

3. — 3amuTHas oOoJyiouka (Qu3nUe-

CKOTO TeJIa.
3*. — 3ammTHasA 000JI0YKa CYIIHO-

CTH. 0123456 7 8 9 10min
4, — KaHaJ, CBS3BIBAIOLIUN CYIII- Time

HOCTb U (PU3UUYECKOE TEJIO.
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Puc. 87

Time

Puc.88 — npu nosHoM pazpyiieHun
3alUTHOW  O0OOJOYKM  BBICBOOOXKIAETCS
DHEPrusi, KoTopasi co3aaéT BCIIECK, (Hop-
Mupyromuii kanai. Ilo stomy Kkanairy
CYUTHOCTh HAYMHAeT CBOE MABIKCHHE Ha

IpYrUe YPOBHU 3€MIIN.
1. — ¢usuueckoe Teno.
2. — CYUIHOCTb.

3. — 3ammTHas oOoyiouka Quznye-
CKOTO Tea.

3*. — 3amuTHas 000JI0YKa CYIIHO-
CTH.

4, — KaHaj, CBS3bIBAIONIUN CYIII-

HOCTb U (pU3HUECKOE TEIIO.

5. — KaHaj, Mo KOTOPOMY CYLIHOCTb U Time
YXOJIUT Ha APYTUE YPOBHH ILIAHETHI.

K ornasneHuo

Puc.87 — CymHOCTh MOJHOCTHIO BbI-
XOJIUT U3 TeJjia, 3allMTHas 000J0YKa KOTO-
pOro Mpo0JIKAET pa3pyIIaThCs.

1. — ¢usuyeckoe Teno.
2. — CYIIHOCTb.

3. — 3zamuTHas oOoyiouka (uznye-
CKOT'O TeJa.

3*. — 3zamuTHas 000J0YKa CYIITHO-
CTH.

4. — KaHaj, CBS3BIBAIOIINN CYIII-

HOCTb U (PU3UYECKOE TEJIO.

Puc. 88

01 234 5 6 7 8 9 10min
—
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Puc. 89

g | 1
\G I EDCB

123456789101112

L

L
0 9Days 10 Days Near

Puc.90 — uepe3 neBsaTh gHEH pac-
naga (Quanyeckoro Teia OOpBIBACTCS
HUTH CBSI3U MEXIYy (DU3UYECKUM M TIep-
BBIM MEHTAJILHBIM TEJIAMH.

1. — dusuueckoe Temo.

2. — >dupHOe TeJo.

3. — acTpanbpHOE TeJoO.

4. — nepBoe MEHTAJIbHOE TEJIO.

5. — HUTH, CBs3BIBAIOIIAsT MEPTBOE
¢bu3uIecKoe Teqo ¢ YQUPHBIM.

5*. — HUTH, CBA3BIBAIOIIAS MEPTBOE
(bu3nUYecKoe TEJO ¢ acTpaIbHBIM.

K ornasneHuo

Puc.89 — wnaumnaercs rubenn Kie-
TOK OpraHu3Ma, B IMEPBYIO OdYeEpenb —
HEWpPOHOB Mo3ra. CyIIHOCTh UMEET KaHal,
CBSA3BIBAIOLIUH €€ ¢ MEPTBBIM (PU3UUECKUM
TEJIOM, KOTOPBIM UMEET TPU HUTH, UAYIIHE
K 3(}upHOMY, acTpaJlbHOMy M TEPBOMY
MEHTaJIbHOMY T€JaM, COOTBETCTBEHHO.

1. — ¢usudeckoe Temo.

2. — >¢upHOe TeO.

3. — acTpajbHOE TeJO.

4. — nepBO€ MEHTAJIbHOE TEJIO.

5. — HUTb, CBS3BIBAIONIAsT MEPTBOE
buzngecKkoe Teqo ¢ AIPUPHBIM.
5*. — HUTH, CBS3bIBAIONIAs MEPTBOE

($uU3HYECKOEe TEJO C aCTPAIbHBIM.

5**, — HUTH, CBA3BIBaIOIIAs MEPTBOE
(bU3UIECKOEe TEIIO C TIEPBBIM MEHTAJIbHBIM.

Puc. 90

AG
1-2°3:4 56789“}"!2

—

0 9Days 40 Days Near
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Puc. 91

Puc.91 — yepes copok JHEHN pacnaaa
¢du3nueckoro Tena, 0OphIBAETCS HUTH CBS-
3W MEXIYy (PU3UIECKUM U acTPaJbHBIM Te-
Jamu.

1. — ¢usuyeckoe Teno.

2. — 3(upHOE TeToO.

3. — acTpajibHOE TEJO.

4. — nepBoe MEHTAJIBHOE TEJIIO.

5. — HUTb, CBSI3bIBAIONIAS MEPTBOE
dbuzudIeckoe Teo ¢ dPUPHBIM.

1234 56789!0"!2

0 9Days 40 Days Tear

Puc. 92
Puc.92 — npomomkaercss mpouece
pacnaza OpraHuKd B KOCTSIX CKeJleTa 4e-
JIOBEKaA.
1. — ¢usuueckoe Teno.
2. — >dupHOe TeJo.
3. — acTpajbHOE TeJoO.
4. — nepBO€ MEHTAJIbHOE TEJIO.
5. — HUTH, CBA3bIBAIOIIAs MEPTBOE
¢buzngecKoe Teno ¢ YYUPHBIM.
A TR
\G I EDCH
1234567891001
0 9Day 40 Days Iear
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Puc. 93

Puc.93 — ckeleT 4ejloBeKa 3aMeEHS-
€TCSl Ha HEOPTaHWYECKHE COCJAMHCHHS, U
MCYE3al0T TMOCIEAHNE OCTATKH OPTaHHKH,
Hecyle MHPOpMAIMI0 O BHEIIHOCTH Ye-
JIOBEKA U €r0 CYIIHOCTH.

1. — ckener yenoBeKa.

2. — supHoe Teno.

3. — acTpajibHOE Telo.

4. — nepBOe MEHTaJIbHOE TEJIO.

"AGT EDCE
1234 .')(5739""1’2

0 9Day 40 Days ear

0) ®asbl KJIMHNYECKON CMEepTH

Puc. 94

Puc.94 — HayanbHBII MOMEHT
KIIMHUYECKOW CMEPTH, KOorjga B MO3T
MpeKpaniaeTcsi MOCTyIUICHHEe HE00XOIu-
MBIX JUISl KU3HEACATEILHOCTH HEHPOHOB
MO3ra BEIIECTB.

1. — dusuueckoe Temo.

2. — 3ammuTHas o0oouYka (puznde-
CKOI'O TeJa.

012343567389 0mn

Time

K ornasneHuio 387
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Puc. 95

0123456739 0min

Time

Puc.96 — wucnojn30BaB BCE CBOU
3amachl, MO3T BBIHYXJICHHO IEPEXOIUT
Ha emé Oojee HU3KUUA PEKUM aKTHBHO-
ctu. [Ipu 5TOM HaumHaeT pa3pymIaThCs
3aluTHasE 000J104Ka (HU3NIECKOTOo Tea.

1. — ¢usuueckoe Teno.
2. — CYUIHOCTb.

3. — 3amuTHas 00oJouka puznye-
CKOTO TeJa.

3*. — 3ammTHAs 000J0YKa CYIIHO-
CTH.

4., — KaHal, CBS3BIBAIONIUN CYIII-

HOCTb U (pU3HUeCcKoe TeO.

K ornasneHuo

Puc.95 — mo3r, He momxydasi He0OXo-
JTUMBIC JUTSI CBOCH JKU3HEICATSIIBHOCTH Be-
IIECTBA, HAYMHACT IEPEXOJUTh Ha PEKHM
MUHUMAJIBHONH aKTUBHOCTH, YTO JKBHBa-
JICHTHO cocTosiHMIO cHa. [Ipm 3tom cymi-
HOCTh HAYMHAET BBIXOJHUTH W3 CBOETO (H-
3MYECKOTO Tela.

1. — ¢usudeckoe Teno.
2. — CYITHOCTb.

3. — 3amuTHas 000J109Ka (HPU3UIECKO-
ro Tea.

3*. — 3anuTHas 000JI0YKa CYITHOCTH.

Puc. 96
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Puc. 97

d [( B o T
e\ | EDC

Q: 7] Sy > ~8 9 10 min
i e A

Time

Puc.98 — npu nosHOM paspyiie-
HUW 3a0UTHOM OOOJIOYKH BO3HUKAET
BCIUIECK 3HEPTUH, POPMUPYIONINI KaHaI,
0 KOTOPOMY CYIIHOCTh HAaUMHAET ABU-
raTbCs Ha IPyTUe YPOBHU 3EMIIN.

1. — ¢usuueckoe Teno.

2. — CYUIHOCTb.

3. — 3amuTHas o6ojouka Qusznye-
CKOTO TeJa.

3*. — 3ammuTHas 000JI0YKa CYIIHO-
CTH.

4., — HUTh, CBS3BIBAIOMIAS CYIII-

HOCTh U (PU3UYECKOE TEJIO.

5. Kanan, mo KoTopoMy CyHIHOCTb
BBIXOJIUT Ha JIPYyTU€ YPOBHU 3EMIIH.

t1 — MomeHT oOpa3oBaHUs KaHala,
KOTOPBIM OTKPHIBAET KAa4eCTBEHHBIN Oa-
pBep.

> — BpeMs ¢ MOMEHTa HacTyIule-
HUSl KIIMHUYECKON CMEPTH, 10 KOTOPOTO,
B OOJIBIIMHCTBE CJIy4yaeB, HEHPOHBI MO3ra

K ornasneHuo

Puc.97 — cyuHocTh HOJHOCTHIO BBI-
XOJUT U3 TeNa, 3alluTHas 000JI04Ka KOTO-
POTO MPOJOJIKAET pa3pyIIaThCsl.

1. — ¢usuyeckoe Teno.
2. — CYIIHOCTb.

3. — 3amuTHasg obojouka (usznye-
CKOT'O TeJa.

3*. — 3ammTHas 000JIOYKA CYITHO-
CTH.

4. — KaHall, CBS3bIBAIOIINN CYIII-

HOCTb U (PU3UUYECKOE TETIO.

Puc. 98

&/‘-{i_\_ﬁ‘;‘":‘ - \A(:ﬁ }
AG I EDCB
3 4 5 6 7 8 9 10min

Time L
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ELE COXPAHAIOTCA JKUBBIMU.

e

0 KaHajy B (pU3nyecKoe Teo.

Puc.100 — o mepe BOCCTaHOBJIEHUS
aKTUBHOCTU (PYHKIMM MO3ra, BOCCTaHaB-
JUBAETCS 3alUTHAsS 00071049Ka BOKPYT (-
3U4eCcKOoro Tena. [Ipu 3ToM MO3T yenoBeka
MEPEXOJUT B AKTHUBHOE COCTOSIHUE, Kak
npu MpoOYXKIACHUH, TOJIBKO C emé OOJb-
el aMIUTMTYAO0N U 4acTOTOM, YTO IIPUBO-
AT K TOTOBHOCTH MO3ra K BO3BPalICHUIO
cymHOCTH B Tejo0. CyIIHOCTh HAYMHAET
BXOJIUTh B TENO, KaK MPHU MNPOOYKICHUU
MOCJIE CHa.

1. — dusuueckoe Temo.

2. — CYIIHOCTb.

3. — 3ammTHas oOoyiouka Quznye-
CKOTO TeJIa.

3*. — 3amuTHas 000JOYKa CYLIHO-
CTH.

4. — HUTH, CBA3BIBAIOIIAS CYIIHOCTD

U pu3NYECKOe TEJIO.

K ornasneHuio 390

HaJl.

Puc.99 — eciu Kopa roJoBHOTO MO3ra
Puc. 99 BHOBb HA4YMHACT IIOJIy4aThb HEOOXOJUMBIC
JUIS CBOCH JKU3HEICATCIILHOCTH BEICCTBA,
MO3T' HAYMHAET BOCCTAaHABJIMBATH CBOIO aK-
TUBHOCTB, YTO CO3JAET YCIIOBUS IJISI BXOJa
CYIIIHOCTH 00paTHO B CBOE (pm3myeckoe Te-
n0. [Ipu 3TOM HauMHAET BOCCTaHABIUBATHCS
3amuTHAsS 000J109Ka (PU3HMIECKOTO Tea.

1. — dusuveckoe Teno.
2. — CYIIIHOCTb.

3. — 3amuTHas 00oouka (PU3NIECKO-
ro Tea.

3*. — 3amuTHas 000JI0YKa CYITHOCTH.

4. — HUTBH, CBA3BIBAOIAS CYIIHOCTh U
duznyeckoe Teo.

{2 — MOMEHT BO3BpalIeHUsl CYITHOCTH

. AG I E l%(;‘,) 4 5. — Kanan, mo KoTopoMy CyHIHOCTb
b min
t Tt BBIXOJUT HA IPYyTU€ YPOBHU 3EMIIH.
1 mme L2
1 — MOMEHT BXOJa CYIIHOCTH B Ka-

2

3 4 5 6

Time

Puc. 100

7 8 9 10 min
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Puc. 101

Puc.101 — CymHOCTP HayuMHAET
BXOJIUTh B CBOE (pu3myecKkoe Telo.

1. — ¢usuyeckoe Teno.
2. — CYIIIHOCTb.

3. — 3amuTHas obojouka ¢uznye-
CKOTO Tera.
01234367389 10min 3*. — zammTHas 000JI0YKA CYIIHO-
Time CTH.
Puc. 102
Puc.102 — ¢yHkum Mosra opra-
HU3Ma BO3BPAIIAIOTCS K HOPME, YEIIOBEK
BBIXOJIUT W3 COCTOSHUS KIMHHYECKOU
CMEpTH.
1. — ¢usuueckoe Teno. , —
01 234 56 7 8 9 10min
2. — 3amuTHas obonouka (pusnye- Time
CKOTO TeJa.
K ornasneHnuio 391
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n) ACTpoHOMMUYECKUE 3pbl 3eM/un

[Tocne oOpa3zoBaHus TUTAHETHI MMOTOKKW MaTepuil MPOAOKAIOT MPOHU3BIBATH €€
CTPYKTYpblL. [IpruéM, COOTHOIIIEHHE MTOTOKOB B OOIIEM MOTOKE — Pa3IU4HO U U3Me-

HACTCA BO BpCMCHU.

Puc. 103

Puc.104 — B acTpOHOMHYECKYIO
spy PbIb nomunupyeTr B 001ieM NOTOKe
Mmatepus Ttumna F, yto co3maér Oiarompu-
ATHBIC YCJIOBHUS Uil TUIEPTPOPUpPOBaH-
HOTO DPa3BUTHS acCTPajbHOTO Tela Yeso-
BEKa U MPOSBISETCS B MOBBILICHHON CEK-
CyaJbHOW aKTHUBHOCTH M MOIIHBIX 3MO-
UsX, B OOJbIIEH YacTH, OTPULIATEIbHBIX
(Opa AbSIBOJIA).

1: 2;: 3; 4: 5; 6 — COOTBETCTBEHHO:
(dbuznyecku 1I0oTHAsA, d(UpHAs, acTpaib-
Has, TepBas MEHTallbHas, BTOpas MEH-
TajbHasl, TPEThsI MEHTaJIbHAas Cephl.

K ornasneHuo

Puc.103 — B aCTpOHOMHUYECKYIO 3Py
OBHA pomuHupyer B 00111eM MOTOKE Ma-
tepust Tuna G, 4To co3MaéT MaKCUMAILHO
OJIaroMpUATHBIE YCIOBHS IS Pa3BUTHSA
3¢pupHOro Tesa. IT0 MPOSABIAETCA y 4e-
JIOBEKa B €r0 aKTUBHOCTH, 00Jiee CUIBbHOM
BOJIE, B PU3UUYECKOM CHUIIE.

1: 2; 3; 4; 5, 6 — COOTBETCTBEHHO:
dbusnuecku IIOTHas, d(puUpHas, acTpalib-
Has, TepBasg MEHTaJlbHas, BTOpas MEH-
TaJbHAas, TPEThsI MEHTAJIbHAS CHEPHI.

Puc. 104
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Puc. 105

Puc.106 — rpaduk rapMOHUYHOTO
Pa3BUTHS YEJIOBEKA B XO/1€ dBOJIOLUU.

Jo — MUHUMAaBHBIN YpOBEHb pa3-
BUTHS WHTEJUIEKTA, AYXOBHOCTH, IIpU
KOTOPOM BO3MOKEH MEHTaJIbHbIA KOH-
TAKT C IPYTUMH [IUBWIN3AIUSIMU.

Eo — MuUHUManbHbIA >HEpreTHye-
CKMM MOTEHUHATI, KOTOPBIM JOJKEH
OBITH y YeJIOBEeKa, YTOOBI 3TOT KOHTAKT
CTaJI BOBMOYEH.

K ornasneHuo

Puc.105 — B acTpOHOMHUYECKYIO 3Py
BOJOJIES] noMuHHpYIOT B OOIIIEM TOTO-
ke Marepusi tuna E, dro co3maér Omaro-
NIPUATHBIC YCIOBUS JIJISl PA3BUTHS TIEPBOTO
MEHTAJILHOTO TeJIa, MHTEJUICKTA.

1; 2; 3; 4, 5, 6 — COOTBETCTBEHHO:
dbu3ndecku TUTOTHAsA, d(UpHas, acTpaib-
Has, TepBas MEHTalbHAs, BTOpas MeEH-
TaJbHAS, TPETh MEHTAIbHAS C(ephl.

Puc. 106
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p) MMMyHHana cucteMa uyesioBeKka

Puc. 107

IIOJIHOT'O BOCCTAHOBJICHUA aKTHBHOCTH.

Puc.107 — mexanu3Mm pabOTbl UMMYH-
HOW CUCTEMBI YEJIOBEKA.

W1 — ¢dasa akTuBHOW WUMMYHHOH peak-
IIUM OpTaHnu3Ma YeJIOBEKa.

W: — ¢daza naCCUBHOCTH HMMYHHOU
CUCTEMBI YEJIOBEKa.

J1M* — mepBOHAYAIBHBINA BCIUIECK aK-
TUBHOCTH UMMYHHOW CUCTEMBI YEJIOBEKA.

Jo; Js3; Ja; Js; Je; J7 — cruenmyromiue
BCIUICCKM aKTHMBHOCTH WMMYHHOW CHCTEMBI
YeII0BEKa.

t1; t3; ts; t7; to; T11 — MOMEHTBI BpeMEHH,
KOrjJla MMMYyHHasi cuctema nepecTtaér 00-
POTHCS ¢ OOJIE3HBIO.

to; ta; t6; ts; ti0; tio — MOMeEHTBI BpeMe-
HU, KOTJIa MMMYHHAsl CHCTEMa BHOBBH BKJIIO-
yaeTcs B 00phOy.

t2’; 14°; 1> — peanpHOE BpeMs, HE0OXO-
IMMOE WMMYHHOW CHCTEME 4YeJIOBEKa JUIs

c) BeretatuBHasa HepBHasa cucTteMma

Puc.108 — BereraTuBHasi HEpBHAs CH-
creMa. Cucrema ynpaBiI€HUS M KOHTPOJIS
(yHKIIUI OPraHOB OpraHu3Ma 4YeJIoBeKa.

1. 3oHa KOpBI TOJIOBHOTO MO3ra,

TposMpyromas (QyHKIUU TOJHKETYTI0YHON

KCJIC3BI.

2. 30Ha pacIoIoKEeHHsI TUIoTaIlaMyca.

3. Peruxynsapuas popmarusi.
4. T'unodus.

5. [TapacumnaTryeckuii HUEHTP CIUHHO-

ro MO3ra.
6. [lapacumnaTuyeckuii HEPB.

/. CuMnaTU4ecKuid LEHTP CHUHHOTO

MO3ra.
8. CuMmaTu4ecKkuii HepB.
9. [Nomxenynovnas xkenesa.

K ornasneHuo

Puc. 108

KOH-
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Puc. 109

Puc.109 — ypoBHU aKTMBHOCTH HUM-
MYHHOM CHCTEMbI OpraHU3Ma YeJIOBEKa.

LS
=

JM™ — ypoBEeHbh IMMYHHOUH CHCTEMBI
3JI0POBOTO YEJIOBEKA.

=
—

S =mwWwhRUVIOdNSSeS

max

|

J1 — ypoBEHb UMMYHHOU CHCTEMBI,
Korja 4enoBek Moxetr 3apasutbes CIIU-
Hom.

J2 — ypoBeHb UMMYHHOW CHCTEMBI,
KOI'Jla HAUMHAETCs akTUBHas (ha3a 3abouie-
BaHMS.

1 2 T t1 — Havamo MHKYOAalMOHHOTO Mepu-
oJa.

t, — KoHel MHKYOalMOHHOTO Mepu-
oza.

T) TUNbl NCUXUKU YesioBeKa

Puc.110 — cooTHOIIEHHE YypOBHEU
pa3BUTHS 3(UPHOTO M aCTPAIBHOIO TN Puc. 110
CYIIHOCTH YEJIOBEKa, COOTBETCTBYIONLIEE
CAHIBUHUCTHYECKOMY THUILy TeMIIepa-
MeHTa. B TedueHue Bcel KHU3HM YEJIOBEKa
CYIIHOCTbh MPOXOJUT Pa3HbIC 3TAIbl CBOEH
ABOJIIOLIMM M Pa3BUBAsICh, OHA BIIMSET Ha
(bu3MYecKoe TEo, B KOTOPOM HaXOIUTCS.
CymHocTh 4enmoBeka uMeeT (yHIaMEHT,
o0pa3oBaHHBIN TpeMsi TelaMu: IPUPHBIM,
ACTPAJbHBIM U MEHTAJIBHBIM. Y J1I000T0
YEJI0BEKA KAXKI0€ U3 HAa3BAHHBIX TEJ CYIII-
HOCTH MOXET OBITh OOJiee UM MEHEE pa3-
BUTO WJIM HAXOJUThCS B 3a4aTOYHOM CO-
CTOSIHUH.

1. ®usuYecku MIOTHOE TEO.
2. DdupHoe Teno.
3. AcTpaibHOE Teo.

Jo — ypoBeHb pa3BuUTHS 3DUPHOTO
Tena.

K ornasneHuio 395
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J3 — ypOBeHb pa3BUTHS aCTPAIBHOIO Teja.
h; I; ] — KauecTBEHHBIC OapbEPbl MKy YPOBHSIMH.

Puc. 111

Puc.112 — coOTHOIIIEHUE YPOBHEM
pa3BUTHS 3(UPHOTO W ACTPAJIBLHOTO TeEI
CYIIHOCTH 4Y€JIOBEKAa, COOTBETCTBYIOILEE
MeJIAHXO0JMYEeCKOMY TUITY TeMIIepaMeH-
Ta.

1. ®usuyecku MIOTHOE TENO.
2. D¢upHoe Tero.
3. AcTpaibHOE TEo.

J2 — ypoBeHb pazBuTusi d3HUPHOTO
Tena.

J3 — ypOBeHb pa3BUTHSI aCTPAIBbHO-
ro Tena.

h; I; ] — KadecTBeHHbIE Oapbepbl
MEXIY YPOBHSIMHU.

K ornasneHuo

Puc.111 — COOTHOIIICHHE YpPOBHEM
pa3BUTHS A(PUPHOTO W aACTPAIBHOTO TEl
CYLIHOCTH 4YEJOBEKa, COOTBETCTBYIOLIEE
(aermaTuveckomy TUIly TEMIIEpAMEHTA.

1. ®duznyecku MIOTHOE TENO.

2. DdupHoe Teno.

3. AcTpanpHOE Teo.

J2 — ypoBeHb pa3BUTHS >PHUPHOTO
Tena.

J3 — ypoBeHb pa3BUTHS acTpabHO-
ro Tena.

h; I; ] — KkauecTBeHHBIC OapbephI
MEX/1y YPOBHSIMH.

Puc. 112
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Puc. 113

Puc.113 — cooTHOLIEHUE YPOBHEHN pa3-
BUTHS dPUPHOTO U aCTPAIBLHOTO TEJ CYIIHO-
CTH YEJIOBEKa, COOTBETCTBYIOIIECE XOJIepHYe-
CKOMY THUITy TEMIIEPAMEHTA.

1. ®u3nvecKu MWIOTHOE TEJO.

2. DdupHoe Teo.

3. AcTpanpHoe Teo.

J2 — ypoBeHb pa3BuTHs 3(HUPHOTO TEIA.

J3 — ypOBEHb pa3BUTHUSI aACTPATBLHOTO
Tela.
h; 1I; ] — KkauecTBeHHBIC Oapbepbl MEXIY
YPOBHSIMH.

y) Bnoputmbi

duznyeckoe TejIo U Teaa CYIMHOCTH — 3(1)I/IpHOG, aCTPpaJIbHOC, MCHTAJIBHOC (I)Ie)
HUMCIOT paSHBIﬁ Ka4eCTBCHHBIN COCTaB. HOBTOMy OHH HMCIOT PA3JIMYHBIC IMHUKJIBI dK-
THBHOCTH U B PC3YJbTATC, COOTHOMICHUC MCKIY 3TUMH HHUKIAMH aKTUBHOCTH B TC-
KYHJ,'I/Iﬁ MOMCHT BPECMCHH MOXKCT IIPUHHUMATDH I.[GJIBIﬁ CIICKTP BO3MOKHBIX COCTOSIHUH.
HI/IKJIBI AKTUBHOCTHU KaXXI0I'0 U3 TCJI CYIIHOCTH IMOCTOAHHBI U HC MCHAIOTCA B TCUC-

HUE )KU3HU U OT YEJIOBEKA K 4esoBeKy. MH-
IUBUyaIbHbIE OMOPUTMBI HAYMHAIOT CBOM

OTCYET C MOMEHTA POXKACHHS peOEHKa, KOT/Ia e 1
OH TIOKUJACT JJOHO MaTepPH U CTAHOBHUTCS He-
3aBUCUMBIM OPTaHU3MOM.
Puc.114 — ¢dusudeckuit OMOpUTM, CBSI-
3aHHBIA C IUKIOM AKTHUBHOCTH 3(UPHOTO . BIORHYTHM

TCJIa 4CJIOBCKA.

1. ®uznyecku MIOTHOE TENO.
2. D¢upHoe Tero.
3. AcTpaibHOE TEo.

4. TlepBoe MEHTaJIbLHOE TEJIO.

h; I; ] — xadecTBeHHBIE Oaphepbl MEXK-

Iy YPOBHSMH.

K ornasneHuo
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Puc.115 — »>MOLMOHANBHBINA OHO-
Puc. 115 PUTM, CBS3aHHBIA C IUKJIOM aKTUBHOCTHU
aCTPaAJIBHOTO TeJIa YeI0BEeKa.

1. ®usndecku MWIOTHOE TEJIO.

2. DdupHoe Teno.

3. AcTpaibHoe Teo.

4. TlepBoe MEHTaILHOE TEJIO.

h; 1I; ] — kadecTBeHHBIE Oapbepbl
sl MEXIY YPOBHSIMU.

BIORHYTHM

EMOTIONAL

Puc. 116
Puc.116 — UHTEUIEKTyaIbHBIN
OMOpHUTM, CBSI3aHHBIA C LUKIOM aKTHB-
HOCTH IIEPBOI'0 MEHTAJIBHOIO TEJIA. BIORHYTHM

1. ®duznyecku MIOTHOE TENO.

2. DdupHoe Teno.

3. AcTtpanpHoe Teo.

4. TlepBoe MEHTaJIBHOE TEIO.

h; I; ] — KadecTBeHHBbIC OapbePbI
MEX1y YPOBHSIMH.

INTELLECTUAL
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Puc. 117

i i Puc.117 — 3aBUCUMOCTH TOJIIIUHbI
5 KaueCTBEHHOI0 Oapbepa Mexay ¢usude-

”‘:} ‘ "~ CKM IUIOTHOH U 3(pupHOl cdepamu OT
- BPEMEHU CYTOK.

1. ®usznyecku MWIOTHOE TEIIO.
2. 3ammTHas 0000YKa (PU3NIECKOTO

.t Telo.

3. KauecTBennslii 0apbep mexay ¢u-
Zam  Gpm  tm Gam  f2am 3UYECKH TUIOTHOU U 3(pUpHOI chepamu.

4. JIlHeBHOE BpeMs CYTOK.

5. Hounoe Bpems cyToOK.

¢ ) BnusHue JlyHbl Ha 3alMTHYIO 060/104KY YenoBeKa

Co Bcex ypoBHEW Hallled MUIAHEThI UX
oOpasyronue GopMbl MAaTEpUM TMEPETEKAIOT Puc. 118
Ha JlyHy, Hacklmas e€ riansl. Tak ke, Kak u
CounHlle HachIaeT 3TUMU (POpMaMHU MaTepun
BCE YPOBHM 3eMJiM. MakCcUMalbHO 3TO IEpe-
TE€KaHWE TMPOUCXOJUT B JHHM TOJHOJIYHUH,
YTO MPUBOAUT K YMEHBIICHUIO TOJIIUHBI Ka-
YECTBEHHOT0 Oapbepa MEeXIy (pU3NYECKUM U
s¢upHbIM MIaHamu. [Ipu sTom ycunuaercs
OTPULIATEIIPHOE BIIMSIHUE HAa YEJIOBEKa C
5GUPHOTO W HWKHEACTPAIBHOTO IUIaHOB
mnaHeTsl. [Ipu HeWTpanusanmuu 3TOro OTpH-
LATEJIbHOTO BIIMSHMS, TOJIIMHA 3aIIMTHOIO
IICU-TIOJS] YMEHBINAETCS U CTAHOBUTCA MH-
HUMAaJIbHOM B JIHH MTOJIHOJYHH.

Puc.118 — HOBas JyHa OKa3bIBAET MHU-
HUMAaJIbHOE BJIMSIHUE Ha 3alIUTHYIO 000J0UKY
YeJI0BEKA.

1. ®usuuecku IIOTHOE TENO.
2. CymniHOCTb.
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3. 3ammTHAas 000JI09Ka (PU3UIECKOTO Tea.

3*. 3amuTHas 000JI09Ka CYITHOCTH.

4. Kanan cBsI3bIBAIOIIMM CYITHOCTh U (PU3NYECKOE TEIO.

Puc. 119

Puc.120 — nonHas JdyHa OKa3blBa-
€T MAaKCUMAaJIbHO CHJIBHOE OTPHIATEIb-
HO€ BJIMSHHUE Ha 3allUTHYIO OOO0JIOUKY
YeJIOBEKa.

1. ®dusnyecku IIOTHOE TEJIO.
2. CyImHOCTb.

3. 3anuTHas 000J109Ka (PU3UIECKO-
ro Tela.

3*. 3amuTHas 000J10YKa CYITHOCTH.

4. Kanan CBSI3bIBAIONIUN CYITHOCTh
U GU3NYECKOE TEJIO.

K ornasneHuo

Puc.119 — 