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Npeancnosune

«Cy1mHOCTB M pazym» — 3TO NOCTOWHOE NpOJOJIKEHHE U AallbHEe -
mee yrioyOleHUue TEOPHAH, U3N0XKEHHOH B MEPBOH YAHBHATENBHOH padoTe
Huxonasa Jlesamora «Ilocnenanee odbpanieHre k yenoBeuecTBy». Onyoiu-
KOBaHHas Ha pycckoM sa3elke B 1997 rony B Poccun, ata padora npwu-
Hecjla eMy 3aciTy;KeHHOE MpH3HaHHe, B 1998 romy oH Obu1 H3OpaH new-
CTBUTENBHLIM uieHoM MexnyHapoaHou Axanemuu HMudopmaTuzaumu
(TTA), apnsiomeiica AccouurpoBaHHbeiM UsieHoM Opranwzaunud OObe-
JHUHEHHBIX Haunis.

OTa MexAyHaponHas opranu3auusa coctoudT B I enepanbHom KoH-
CyNbTaTHBHOM cTaTyce ¢ OkoHoMuueckMmM H CouHanbHbIM COBETOM
OOH n obbeaMHseT B CBOMX psAax BeAYIIHX YUEHBIX NPaKTHYECKH
BCEX OTpacyichH COBPEMEHHOTO 3HAHHSA, KPVITHBIX MOJTHTHYECKHX H PEITH-
FMO3HBIX JMAepOB NnaHeTbl. B 1999 rony oH Takxke ObIN M30paH NEHCT-
BHTE/ILHBIM 9ICHOM MexayHapoaHoH AkaaeMuH DHeprovHpopmMaLM-
oHHBIX Hayk.

Ero mepBas kHHMra w 3Ta HOBas, BMECTE COCTaBJIAIOT MHOHEPCKYIO
paboTy, HaNMHCAHHYIO (PM3HKOM-TEOPETHKOM MO 00pa30BaAHHIO, KOTOpas
npencrasasetr cobol, kak Beipazunca CTHBEH XOYKHHC, KEAHHYIO Teo-
pHio 000 BCEM», TaK HECODXOAHMMYI COBpPCMCHHBIM YuEHBIM. Hacros-
TEINBHO PEKOMEHAYEM YHTATL 2TH paGOTbl B XpPOHO.TOTHYECKOM NMOpsAKE.

JIeBawIOB MPOXOAMT BCH AMCTAHUKIO OT JApPEBHHUX 3HAHHH 10 CO-
BPEMCHHEIX TEOPHH KBAaHTOBOH (PUIHKHK, KOCMONOTHH, MEAHUHHBI, OHO-
JIOTHH H FEHETHKH MU CO31aET HOBYIO cHcTeMy 3Hanuil. Ero «HoBoe 3Ha-
HWe» NpeAnaraeT HaM TMoJIPoOHY 0 TEOPHIO ACHCTBHTCIIBHOCTH. KOTOpas
OXBaTLIBAET MUPHANBl ACMEKTOB MH3HH, CMEPTH H KOCMHYECKHX 3ara-
JIOK, C KOTOPBIMH Mbl CTAJIKUBAEMCS CETOAHS.

B onun mMoMeHT Bech pyHnameHT coBpemeHHOH (pH3uKKH OB pas-
pYLIEH OTKPBITHAMH NOCIEAHWX NET B (pU3MKe H acTpodrinke. Cope-
MEHHas KOCMOJIOTHS OCHOBaHA HAa TEOPHH OTHOCHTENBLHOCTH JHHLITEH-
Ha, KOTOpas WMEET ABa OCHOBHBIX MOCTY.1aTa:

1. TlpennonoxeHre 0 TOM, 9TO BCENIEHHAs ABNSAETCA HIOTPOITHOH, TO
€CTb, ONTHOPOMHOMW (TOMOTEHHOH) BO BCEX HANpaBlEHHUAX.

2. UTo CKOpPOCTE CBETa B BAKyyMe IMOCTOSHHA W HE MOKET TPEBEI-
maTh MakcuMymMa 186.000 Munb B cekyHIy.
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[TageHue ABYX KpaeyrojsHBIX KAMHEHW dTOH TEOPHH 3apOAUIIO Cepb-
€3HOE COMHEHHE OTHOCHTENBHO obocHoBaHHOCTH TeopuH OTHOCHTEb-
HocTH. Haubosnee nopa3uTenbHbli BBI3OB ObINT BEIPAXKEH B HEJIABHUX pa-
O0oTax NBYX 3HAMEHHTBIX (PH3AKOB, 10KTOpoB bopra Honnanna i J[xoHa
PanctoHa, ubH BBIBOABI NpeAnojyiaraldT To, kK Yyemy Jlesawos MpHLIEN U
000CHOBAN JNECATH NEeT Hasaf, BCEJIEHHas TPH BO3HWKHOBEHHWW ObLia
aCUMMETPHUYHON H OCTallaCh TAKOBOH MO CEH AEHB, U M3 3TOTO HAMpPAIlH-
BaeTC MMPOCTOW BBHIBOJ O CYIIECTBOBAHHWH IPYTHX BCEJICHHBIX.

[TocnenHue OTKPBITHS COBPEMEHHOW HAayKH TMOJIHOCTBIO MOATBEp-
XOAIOT TOYKY 3peHHs JleBalroBa 0 HEOOHOPOAHOCTH BCENEHHOH, 4TO
NMOApPa3yMEeBAET CYMIECTBOBAHHUE OECYHCIIEHABIX MHPOB W AHTHMHPOB
Aaneko BHe 06nacTH H3BECTHOTO MHpo3aaHHus. bnaromaps ero eauWHoid
TEOpHH H Oojlee MIMPOKUM B3TIsAJaM Ha AcHCTBHTENbLHOCTH, JleBamoBy
yaanock chopMyAHPOBAaTH CBOW BBIBOAB! PAHbME H HE3ABHCHMO OT BbI-
LWEeYNOMAHYTBIX OTKPbITHH.

Yro nenaer «Hosoe 3naHue» Jlepamosa yHUkansHO#H padoroi, Tak
3TO TO, YTO 3TO — MOCNEAOBATENIEHAs CHCTEAMA, KOTOpas OXBaThIBAET
BCE ACNEKThbl AEHCTBMTENIBHOCTH, NO3BOJIAA €MY TOYHO W MNO-HayUHOMY
chopMynHpoBaTL H OOBACHHUTL CKPLITHIE NPHPOAHBIE NMPOLECCHI, KOTO-
pble pOXIalOT BCE BO BCEMNEHHOH. JleBalloB moka3ain Ham, 4TO 4YeNOBEK
MCTIOJIB3YET TOJILKO OKOJIO MATH MPOUEHTOB HEHPOHOB CBOEro MO3Tra, B
TO BpPEM#A, KaK OCTAbHbIE AEBAHOCTO NATH MPOLIEHMTOB OCTaOTCA Oe3-
ACHCTBYIOUWMMH U HEPA3BHTBLIMH.

Mdusuycckan o6JaCcTh, KOTOPYIO Mbl OXBaThIBA€M CBOUMH NMATHIO Op-
raHaMH 4YyBCTB (MJH TNpPH NMOMOWUM MPUOOPOB, OCHOBAHHLIX HA 3THX
YyBCTBaX), ABMSCTCA JHIUL KPOWEYHOH 9acThbi0 BCCH HEHCTBHTEIBHO-
CTH, OTO BCEro NMUWb, Bepxylwka aiicbepra. CywecTByroT MHpHab!
obnacreif ACUCTBUTENBEHOCTH, KOTOPhIE HM3-32 HALIETO OTPaHUYEHHOTO
pPa3sBUTHA MBI HE MOXEM Ja)€ HayaTh OCO3MaBaThb. MHOromMepHas nep-
cnekTuBa JleBawoBa OTKPbIBAET HaM 3TH obBnacTH, npeanaras nocneno-
BATENBHYIO CTPYKTYPHYIO CHCTEMY, KOTOpas CBA3BIBAET HX BMECTE.

Hagunas ¢ U3HAYaNbHBIX CTPOMTENBHBIX KamMHeH MHPO3MaHHS —
«NEepPBUYHBIX MATEpPHid» — OH LWAr 3a WIaTOM IMPOBOAWUT HAC 9YEpPe3 MX
BEYHOE B3aUMOACHCTBHE, UX KOCMHYECKHI TaHeU M NMOKa3bIBAEeT, Kak
OHH BJIMAXOT HA KPUBU3HY MHKPO- M MaKpPOIMPOCTPAHCTBA, YNPaBNsIeMbIe
CTPOrUMH LUH(MPOBEIMH 3HAYCHHUAMH, KOTOPBLIC OTpPEACHAIOT CO3AaHHE
WM pacnaj BCero, 4To CyllecTBYyeT.
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BcenenHas UrpaeT B BEYHYIO WUTPY «IUCEN», MEPBHYHBIE MaTEpUH
CITMBAIOTCS H POXIAIOTCA TANAKTHKH, 3BE3MBI H TUTAHETHI MKW BBICBOOO-
KNAIOTCA TPH SANEPHBIX MK aHHHUTWIRUMOHHBIX TMpoleccax, Bblaeas
OTPOMHYIO «3HEPTHI0o», B 3aBHCHMOCTH OT BEJIHYHMHBI TOIHBIX MapamMeT-
pOB, OMHCAaHHBIX, KaK «MEPHOCTH» HiH «TpPalHEeHTbl MEpPHOCTH», 3TH
TEPMHUHB! TEMaTHYECKH MPOXOAAT depe3 BCio ero padory. HaawHaercs
Npouecc NMPOCBEEHHs W OTKPBITHS pa3yMa Mo Mepe TOro, Kak mMbl YHTa-
€M M BMHUTLIBAaEM ITO 3HAHHWE, W OJJarOrOBeHHE OXBAaThIBAET Hac OT 3TOM
noTpscaromei KpacoThl.

Ctporo nocnenoBatenbHble Ha NHOOOM ypoBHE AEHCTBHUTENBbHOCTH,
3TH KOHUENLMH TEPECEKAIOT IMpaHH B! OTAENBHEIX HAYK H YHHBEpCANb-
HO TIPHMEHSIOTCA KO BCEMY, pPacKpbiBas TalHLI MPHPO/bI OT BCETO TOTO,
YTO TMPOUCXOAMT BHYTpHU TyHHens moiexkyiael JJHK JIO pOKIOEeHUS
3BE31bl; OT MPOMUCXOXAEHHS JKHU3HH — 10 IBOJIIOUHH HYEj0BEYECKOro
IyXa; OT pacluenygeHHUs aTOMOB TPAHCYPAHOBbBIX 3JIEMEHTOB — /10 MOAB-
NIEHHUS CO3HAHHA H YEIOBEYECKHX IMOLHIA.

IToaToMy, B rmaBax | u 2 kuHTH «CyMHOCThL H pa3yM» OH, CTYNEHb-
Ka 32 CTYMECHbKOHW, NPOBOAHT HAC Yepe3 OOBACHEHWE KAYeCTBEHHOW
CTPYKTYPBI IMIaHETh! 3eMJI8 W MOKa3bIBAET, KAK BO3HHKIIA H3HL BO BCE-
NneHHOW. Bnepsblie (hOpMHPYIOTCA TMOHATHS «KOCMHYECKOW OHONOTrHHY
MPOCTpPaHCTRA T.€., HEOOXOJUMBIC W NOCTATOYHKIC YCIIOBHSA A BO3-
HHKHOBEHHS MH3HH, KaK OYNTO Obl U3 «KHHYETO», HE TONBKO HA HALUEH
MNAaHETE, HO U Ha MUJUTHApJAax APYrHX IUIAHET W MUPOB, C MOMEHTA HX
BO3HHUKHOBEHHS.

On Takxe oOBACHAET, Kak BO3HHKAA aTMmocepa, 6e3 KoTOpoi He
CYILUCCTBYECT XHW3HHW, KAaK JUTHHA TNIaHETAPHOTO NHA OMpeE/c/ifseT BO3-
MOMHOCTL BO3HHWKHOBEHHUS KHU3IHH; MPH KaKHX MHITHMANLHBLIX YCIOBHAX
3apoxaaercs XH3HE U NPH KAKHX BO3IMOXKHO mosiBneHHe Pazyma. M mubl
HE YAUBISEMCA TOMY, 4TO OOILEro MEXIy KayeCTBEHHOW CTPYKTYpoOii
BCEJIEHHOW M BO3MOMXHOCTBIO 3aPOKAEHHSA XH3HK H pa3yma.

DTO NEerko OOBLACHUMO. €CNMH MBI MOHMEM, 9TO 3aKOHBLI BCEIIEHHOM
AHKTYIOT CBOH YCNOBHMA CYLIECTBOBAHHSA MHKPO- H Makpokocmoca. He-
BO3MOXHO TTO3HATh MHP, €CJH MpexJe WE rMo3Hacme CedA, eClIH He
CMOXEIW b OWYTHTh, YBHAETL, 9TO OOMEro MeXay HAMH H aTOMOM HITH
CKa)Xe€M BCEJIEHHOH.

B nocnenyrownx rinasax, (3 v 4), JlepamwoB UCNONb3YET TY XK€ CHC-
TeMy, TY )X€ TEOpHIO IJIS TOTO, 9TOObI OOBACHHTL MPHUPOXY AMOUHH H
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YyBCTB, H NMPOHHKAET B TAHHBI MPHPOJBI, KOTOPhIE HHKOTAA Npexae He
OBITH 0OBIACHEHB] HaYKOI.

OH noapobHO OOBACHAET, HanpuMep, NPUPORY BO3HUKHOBEHHS
OMOLIHH, KaK 3aWUMTHOM peakUHWH, HEOOXOMUMOH /UIA BBIXKUBaHHRA. KakK
WHIWBHAYYMa, TaK H BCET0 BHOA B LEJIIOM, NTPHPOAY THOOBH, HA OCHOBE
COBMECTHUMOCTH CyllHOCTEH. OH OOBACHAET, KAK FAPMOHHUA MEXIY MYX-
YHHOHW U XEHMIIWHOW MOMOraeT UM 3BOJIIOLIHOHHO ABHTATBLCA BIEPEA H
JOCTHYb DoJee BEICOKOTO YPOBHS PAa3BHUTHSA JyXa.

ABTOpP OOBACHSET, KaKHE MPOUECCHI MPOACXOAAT MPH CEKCYATHHOM
KOHTaKTE MEXIY MYX9HHOH H XEHMHWHOH M KaK Ha 3ape pa3BATHS LH-
BU/IH3aUHHA TaHTpPa CHYyXXHIa ClOocoOOM, C MOMOWBID KOTOPOro BOXIH
nieMEH CO3JaBaliv YCIIOBHSA JUTS BO3MOXKHOCTH BBECIACHHS CBOWX corlle-
MEHHUKOB B COCTOSSHWE HanOpraHuima, 0e3 KOTOporo NpPakTUYecKH He-
BO3MOXHO BBDKUTE B O0psbe ¢ MHUKOH NMpUPOJOH U He MeHee NNKHMH
cocenamu. M kak, 1o Mepe pa3BHTHS LUHBHAH3AUHM, TAHTPUIECKHC CIIO-
cOOBI yNpaBNeCHHA CO3HAHWEM MacC CMCHUIIMCH YNPaBICHHEM depel pe-
JUTHIO.

JleBamoB nokasai, 4TO NOABNEHHE PEAHUTHH HEH30EKHO H ABIA-
€TCA HEOOXOOMMBIM YCIOBHEM, CBOCOOPA3HBIM «LEMECHTOM», 0e3 KOTO-
poro He ObIT0 0Ll BOIMOXIBIM 3apokaenve U HGOpMHPOBAHKHE HALMA, H
COOTBETCTBEHHO, IBHXEHHE LUMBHIH3AaUHH BNEpEN.

OH onuceIBacT, Kak TH MOJAaNbHOCTH AYXOBHOTO KOHTPONS Hapo-
AOB OBUTH MCMONBL30BaHbLl AN TBOpeHHA A00pa W 371a Ha NpPOTAKEHHH
BCEH UCTOPHUU Y NPEABHAMT MOSABJIEHHE M PAa3BUTHE HOBBIX (pOpPM yrnpas-
NMEHHUA CO3NAHHEM MAacC W KakK ITO CKaxeTcd Ha Oynywem Haulel nnaHe-
Thl, U Kak Oyayluee 3aBHUCHT OT TOro, Kakol MyTh H30epér ansa cebs
Homo Sapiens.

Janee aBTop 00BACHAET NPHPOAY MAMATH — OAHOH W3 APEBHEHLINX
TaHH YENOBEKA, KOTOpas YCKOJb3aNla U3 pyK YUEHEIX W (punocodor Ha
NMpoTAXEHHH BekoB. COBpPEMEHHBLIE HCCIEOOBATEIIH pPAacKpPLIBAIOT MPO-
LeCChbl NaMiaTH Ha MaTepHAIBbHOM YPOBHE H TMPEArnonararT HaIHYHE
CBA3H MEXK/AY KPaTKOBPEMEHHOH MAMATBIO W JJTICKTPOXHMHUYECCKHMH H3-
MEHEHHWAMH B UEHTPAJILHOH HEPBHOH CHCTEME.

MexaHnaMbl GOpMHPOBAHHR NONTOBPEMEHHOH MaMATH OHH CBA3bI-
BalOT C BEPOATHOM ponblo, koTopyto HrpaeT amo:iexyina PHK B zanomu-
HaHHH U XpaHEHHH WHPopMaunu. Ho Tynuk, B KOTOPOM OHH OKa3aJlIHCh,
BEPOATHO Haubonee KpaTko ODOOMmMEH B CiledylOmeM HAOMIOACHHH:
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«XOTs CO3HAHUE W MaAMATh H3YJalOTCs HA NMPOTIKEHHU MHOTHX JIET, BCE
CUIE HEe CYLIECTBYET YIOBIETBOPHTENLHOTO OOBACHEHHS TOTO, Kak MbI
BCTIOMHHaEeM HHMOPMAUHIO U KaK MBI 3aTIOMHHAaeM eé».

B HacTosmel paboTe, HakoHEU, BNEPBBIE B UCTOPHH HAyKH, CO3NaHHas
JleBawmoB®IM KOHUEMUWSA, OOBACHAIOMAN NPHPOAHBIE U BpOle Obl He CBA3AH-
HBIE C PEAIbHOCTBIO ABNEHHSA, HAXOAUTCS B MOJHOH rapMOHHM CO BCEM OIlbl-
TOM M WHDOpMaLHEH 0 MaMATH, HAKOIIICHHOH 9eNIOBEIeCTBOM 3a BCHO CBOIO
uctoputo. [lpupona mamMATH cTaHOBHUTCA abCOMOTHO pealbHOH U OcH-
3aeMOH MHUCTHYeCKas aypa, oKkpyXaromas e€, yJIeTydYABacTCs, Jasas
BO3MOXHOCTb KaXXIOMY OLUEHUTbL U OXBAaTHTL B3OPOM 3TOT NMPEKPaCcHbIH
U O9EHB NMPOCTON (PEHOMEH NMPUPOAEL.

Ha ocHoBanHHU BCE TOH *e TECOPHUH, C MOMOMBIO KOTOPOH OOBACHSA-
ercs NpUupoaa naMsATH, JlepaurioB Aa€T HAM BO3MOXHOCTH NPOHUKHYTH B
TalHy NMPUPOJBI 3apOXKIEHHS CO3HAHHSA — HanpHMeEp, ModeMy KpHTHIe-
CKHH 00BEM MHPOpPMAUUMH, MOCTYNHBILIHK B MO3r B OrpaHUYEHHBIH OT-
pe3ok BpeMeHH, («ITocmennee Ob6pamente k HenoredgecTy», rnaea 6),
CTaHOBHMTCSH OCHOBHLIM TpeDOBaHHWEM A1 BO3HUKHOBEHUS WHTENIEKTa?
ABTOpD «HanpsAraeT» Hale cepoe BEeWeCTBO W O4eHb KpacHBo, war 3a
L1IaTOM, MTOABOAHT K MOHWMAHUIO NEHCTBHTENBLHOrO 3HAYECHHS H NPHPO-
Jbl CO3HAHHS.

Co3naHHas aBTOpPOM eAxHas TeopHsa NMO3BOJIMAA eMy pa3pcmHTh A0
CHX TOp HEPaA3pEHUMYHO 3aTady COCOAHHEHHA MHOKCECCTBA Ka’XYLIHUXCA B
KOpHE HECOBMECTHMbIX MexXJy cobOH NPHUPONHBIX ABMEHHH B eAHHOE
Lenoe, B OAHY CTPOHHYIO CHCTEMY.

B nepBulil pa3, mo Mepe Toro, kak Mbl MOCTENEHHO NMPOHHKaeM BCE
ry0Oxke, JKerne3Has JOTUKA MpeanaraeMoi CUCTeMbl BO3HATPaXk 1aeT Hac
Hay4HbIM OOBACHEHHEM JKH3HH MOCIE CMEPTH, 9TO OKa3bIBAETCH €CTec-
TBEHHBIM H HEH3OEKHBIM CNEACTBHEM OOBACHEHHS MPHPOABI 4YBCTB,
MaMATH W CO3HaHHWA. JKH3HE mocne cMepTH He Morna OBl CYILIeCTBOBATE
0e3 HMX M MpEeACTaBAfET CODOI €CTECTBEHHbLIH Pl OOBICHUMLIX fABiE-
HAH, BKITIOYAKOMIUX B CEO9 KapMy W NEPEBOMNIIOMEHHE TYIU.

B nmocrneayromux raaBax, MPHMEHAS BCIO TY e eAHHYH TEOpHIo,
JleBamoB nmoMoraer HaM MOHATHL TaKHe CJIOXKHbLIE acCleKThl YyenoBege-
CKOUH NMCHXHKH KaK, TOMOCEKCYAITbHOCTh H PAa3IBOEHHE NHIHOCTH, KOTO-
pbie, ONATH TaKH, MOTYT ObITE OOBACHEHbLI TOJBKO NMPH NMOHUMAaHHH JipO-
LIECCOB, MPOUCXOMAUIUX HA YPOBHE CYWHOCTH YEN0OBEKaA.

OTcrona Mel IepexonHM K 6onee MHUPOKHM BOMPOCAM, KaCaKMHWMCH
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OOIECTBEHHBIX CTOPOH 4YenoBedecTsBa. Hanmpumep, KakHM 00pa3om H
nmouemy, kaszanock 0bl, cmaboe H NacCHBHOE NIEMS, BHE3aMHO 0e3 KakHX-
nM60 BHAUMBIX MPUYHH B OJIMH MPEKpPACHBIH NeHb CTAHOBHUTCS MOTYYHUM
H CHIILHBIM M TOKOpsET CBOEro CHJILHOIO cocena, H 3aXBaTbIBaeT ero
TeppHTOpHIO. [loaoGHBIE COOBITHA, MPOUCXOAALUHE C UMKIMYHOCTHIO
HCTOPHYECKHX 3MOX, OTPAXATMCh HCTOPHKAMHA, HO AWKOTAa He oObsAc-
HATHUCH C MO3ULIHUH EAUWHOH TEOPHH.

AHANOTMYHO MM OOBACHEHBI JAPYIrHe Majio TOHATHBIC MPOSABJICHHS
NOBEACHHUA IIOAEH, KOTOpble, TEM HE MEHEe, BaXKHBbI JUIA KaXKAOTO H3
Hac. Hampumep, mnoyeMy HEKOTOpbIE NOOH, NepecelEHHbIe B MECTa, KO-
TOpBIE HAaXONATCA NANTEKO OT WX POAHHEI, ¢ OONBMWUM TPYIOM NMEPEHOCHT
WJIH K€ e1Ba BLIKHBAIOT HAa HOBOM MECTE JKHTEJILCTBA, B TO BPEMSA, KakK
ApYyTHe — Nerko aganTupyrorca?

HUnu ke, xak ¥ mogeMy KOCMHYICCKOC BJIMSHHE BHEIITHETO MPOCTPaH-
cTBa (T.€., pacrnojoxeHue HeDeCHbIX TeN ¥ CYLUleCTBOBaHHE APYTHX NJila-
HET ¥ MHUPOB) OKa3bIBAET BO3JACHCTBHE HA HaWy niaaHeTy? Asnsarorcs nH
Takue cCOOBITHA NMPOAYKTOM NMPHUYITHBOTO BOOOpakeHHs UITH ACHCTBH-
TEJbHbLIM NPOABJIEHUEM NPHUPOAHBIX ABAECHHUN?

M ewé MBI BUOMM ECTECTBEHHYIO MOCHIEA0BATEIBHOCTh H3HAYAb-
HBIX SBNEHHH, HAYUHASA C TIEPBHYHBIX MATEPHH, BIUAIOLIHX HA KPHBH3-
HY NPOCTPAHCTBA, ABHXKYLUIYIOCA CKBO3b MPOPBIB XKHBYK MaTEpHIO, Mnep-
BLIM BTOPXXEHHEM BUpyca B d(pHpHYI0 0b1acTe W, HaKOHELL, 3apoxaalo-
UIEeCH CO3HAHUE W MHTENIEKT B WHIAWBUIYYME W TEPHMH HapOIAOB MOA
BIIMAHHEM NPHUPOJHBIX U KOCMHYECKHX CHIL.

Bcé 310 — TONBKO "acTL 3aBopaxkuBaloweil Mo3aukH KHUTH «Cyiu-
HOCTBH H pa3ym», TBEPIO NMOCTPOEHHOH Ha MOCIEAOBATENLHOW CHHOH
TEOpHH, KOTOpAs NOKAa3bIBAET MOJHYH B3aHMOCBA3AHHOCThL ABJICHHH H
COOBITHH, NPEKPACHYIO apXHTEKTYPY MHUPO3NAaHHA.

[ToaToMy, HanpuMep, Mbl HauHHaeM NMOHUMATL, KaK YHCIOBBIC Be-
THYHHBI TPAAMECHTOR MEPHOCTH BIHAIOT HAa CKAYOK B Pa3BHTHH deNIOBEKA
Ha CHEAYIOLUHMH SBONIOUHOHHBIH YPOBEHb WJIH, KaK acTpanbHble Temna
KI€TOK (PU3UFGECKOro TENa YENOBEKA HOCTHTAKT KPHTHYECKOH MacChl H
NpeoaoeBaAlOT Ka4eCTBEHHbIH Oapbep NEpPBOr0 MEHTAIBHOTO YPOBHS,;
KaK CEpPbE3HO IMOBPEXAEHHOE ACTPATBHOEC TEJIO MOXKET BBI3BATH pa3-
BHTHE paka; WK, Kak My3blka, B cTHie heavy metal, paspyraer acT-
paIBEHBIE TENIa KJIETOK MO3ra H BEI3BIBACT 00paTHYIO JBONouuio. M tak
Janee, U Tak ganee.
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HMrak, MBI MONOIWNMH K MOMEHTY, KOTJa MOKHO W HYXKHO TMOHATH,
Mo4YeMy MBI CAMH ABIAEMCSH apXHTEKTOpPaMH CBOEH KapMbl — MBI, a HE
kakoi-Tto «Beictunit Cyn»; Mbl CAMH H €CTh 3TOT «BbICIIHK Cya», KOTO-
PGBl BBIHOCHT NMPHTOBOP, TOYHEE HAIMM MOCTYNKH H JESHHSA, KOTOpLIE
OyKBaIH5HO OTIEYATHIBAIOTCA Ha TejJaxX HawWwHX cyuwHocTed. Haww no-
CTYNKU H JEAHHUA — MPHCAKHBIE HA ITOM CYHEe COBECTH, KOTla HHKAKOH HC-
KYCHBIH aJIBOKAT HE B COCTOSHUH H300pa3HTh YE€pHOE OenbiM H HaobopoT.

DTO NPOUCXOIHUT TaK MOTOMY, YTO KaXK10€ YYBCTBO, KOTOpPoE nobdy-
J1aeT Hac Ha AeHCTBHE, HMEET CBOM COOCTBEHHBIH YPOREHB MEPHOCTH,
U MOTrpy>XeHHe HaWero CO3HaHUS B 3TO YYBCTBO H3MEHAET Kadec-
TBEHHYIO CTPYKTYpY HamleH CYMHOCTH, M OTNEYaTOK ITOr0 OCTaercH
HaBceraa.

B uenom, kak U BCE MUpO3iaHHeE, ) KHBOE U HEexXHBoe, Homo Sapiens
MOJIHMHEH 3aKOKHaM KpyroodopoTa MEpBHYHBIX MaTCpHH depe3 Tena
CYMHOCTH H (hHU3HYeckoro Tena. To, KaK aKTHBHO M Ha KaKMX YPOBHSIX OHH
UMPKYJIHUPYIOT, MPUHUHITHAILHO BaXHO AN BceX (PYHKLMUH Tena [desloBeKa,
€ro naMsTH, COCTOSHHSA €ro 3A0pPOBbLS, €r0 CO3HaHHS, €ro IMOLHWH, ero ay-
XOBHOTO pas3BHTHSA...

CnenosaTth 3a JleBamoBsIM 1O MEpe TOTO, KaK OH BCE ITO COCOWHAET BO-
eAUHO — ITO MYralowas 8 NMEPBbLIH MOMEHT CBOEH 11EOOBITHOCTLIO, HO 3a-
XBaTbIBAKOLIAA IKCMECAHUHSA B HEH3BECTHYO A0cCese CTpaHy 3HaHHui. Ho, 4u-
TaTelb, KOTOPLIK HE UCITYrancs HOBOTO W OTNPABHTCA BMECTE C aBTOPOM
B 3TY CTpaHy 3HaHMH, OyaeT BO3Harpa>kA€H 3HAUHTENbLHbIM NMOABLEMOM
MO IBOJIIOLIMOHHOW NECTHHLIE.

Mgl Bce — B orpomMHOM gonry neped JlesawosbiM 32 TO, YTO OH
CO3aa «EAHHYI TeopHuro 060 BcéM». OO0beaHHAs nyuliHe TPagHUHH
TIPOLIIOTO C COBPEMCHHBIM 3HaHUEM H A00aBAAA MPHHUHIHANBHO BAXKHbLIC
HEOCTalOlHE «KYCOUKH» MHOTOMEPHOH AEHCTBHUTENLHOCTH, OH NapHT HaM
HaJexay Ha Oyaymiee M OLIENOMAATONICE BHACHHE TOTO, K YeMY MBI CTpe-
MHMCS BCEH CBOEH XYLIOH.

Bap6apa Kynmam,
dokmop meduyuHsl, Gokmop ¢unocoghuu
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BBepeHune

Jlyma, cylHOCTb... KakablH H3 Hac 3aaaBasi cebe BOITPOC: YTO 3TO TaKoe
JOyma?! W xakaeri U3 HAc XOWET BEpPHTh B TO, 4TO OHa cymecTByeT. He
NpeNbILAET WAES, 9TO CO CMEPThIO HAMIEro TeNa Mbl HCUe3aeM HaBceraa u
0ecrioBOpoTHO. B TO ke caMoe BpeMs HHYEro, KpoMe OLIyIMIEHWH H BOCINO-
MWHaHWH ntofied, MoOBIBaBMUX B COCTOSHHH KJIMHHAECKOW CMEPTH H TEOJO-
THYECKHUX pACCYXJEHHUH CBAIIEHHWKOB, Mbl HE MOXEM HaWTH, 9TOOBl yTO-
JIUTH FOJIOA KENAHHWA Y3HaTh, 9TO e TaM Hac XIAET: BeuHas TbMma uiad Cai-
tunuiie Pas, Yuctunume Axa unu Adcomot?! Tak, uto xe 310 Takoe [ly-
ma?!

Muorue ntoJH, WMEBIIIHE TPaBMbI TOJIOBLI HIH MOOLIBABNTHE B COCTOSA-
HWH KNWMHHUYECKOH CMEPTH, HaYHHAIOT BHAETH W CNBILATh CYHNIHOCTH yMep-
KX, BUAETh KAHAJBI, TT0 KOTOPBIM 3TH CYOIHOCTH YXOIAT... Bonpoc Tonkko
B TOM, Ky[a OHH YXOOAT M rae Haxoaatcs Pal unn Aa, €Ciid OHH CYLLECTBY-
10T, ¥ [TOYEMY BC€ OCTAIBHBIC MX HE BHAAT, HE CBINIAT, HE OMIYIAOT?

TonbKO N 3TO MOCNEACTBHSA THMOKCHH (KHCIOPOAHOTO rON0AaHHs MO3-
ra), Kak 3TO NbITAIOTCA OOBACHHTH «YUEHBIE» WU peaibHOE, OOBEKTHBHOE
ABNEeHUE.,, CYIUECTBYIOT JIM NPOUITBIE XHIHH KaXAOro H3 Hac, €CAH JIa, No-
yemMy OOABLUWIMHCTBO XHBYLUMX HHYErO O HHX 1€ BEAAIOT ¥ HHIETO HE MOM-
HaT?! Y rooOLICe, UTO Takoe NMaMATh, KAK OHA OoOpa3yeTcd, TIC XpPaHHTCA U
KaK Mbl MOYEM BCNOMHHThL BOCKPECHTh B MaMATH YTO-TO HYXHOE H Ba)XKHOE
JUIS Hac, YTO Mbl OCHOBATEIBLHO 3a0bIAN?

Uto Takoe Haw Mo3r, kak OH QyHKUHOHHPYET? Kak HeMpOHbI MO3ra 11o-
NyYaoT U PUKCHPYIOT HHQOPMALMIO H3 OKpyxatommeit cpeasl? Kak Mol Boc-
NpUHHMAaEM M oulyluaem OkpykarwwuHi Hac Mup?! U BooOwe, yTo Takoe
HalKM YyBCTBA, SMOUHH?! MOXHO NU NOHATL MPHYHHBI H ABAEHHA, MPOMC-
XOolslKe B HAC, KOTOPbLIE MPUBOIAAT K 3apOXAEHHUIO B MyOHHe AywH n1od-
By?!

TonbKO NM 3TO CEKCYANBHOS BJICHEHHE MYKYHWHBI K JKEHILMWHE, 3ano0-
EHHOE B HAC MaTyWwKkKoW-npuponon? M ecnu 310 Tak, TO NnovemMy 3TO UYBCT-
BO BO3HHKACT K OTIpEAC/NIEHHOW XKEHIIHHE, a He K J0D0H M3 HHX, KOTOPBIX
MBI BUAHWM W BCTpPEYaeM NOBCEMECTHO: Ha yAHlIe, B TPAHCNOPTE, B TeaTpe, Ha
padorte? M ecnw 31O 9T10-TO JApYyroe, 10, uTo 310? U nogemy mobosb MOKET
HUCYE3HYThL HIH TpaHC(hOPMHPOBATBLCA B NMOTHOE Oe3pa3iTHaHe HITH AaKe BO
B3AUMHYIO HCHABHCTH APYT K APYTY?
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Kax ¢dhopMHpyeTcs W pa3BUBAETCA NMCHXHKA YENOBEKA, €ro Xxapakrep?
ITouemy oauH 9enoBek 0OnagacT OrpoOMHOI CHIIOH BOJIH, a APYTOH HE UMEET
e€ Boodue? KakuM 06pa3oM MOABUAKCE pa3HbIE THIbI MCHXHKH Y YeSIOBEKa
M BCNEACTBHE 9Ero TUI MCHXHKH Y OAHOTO HENOBEKA MOKET MEHATHCH B Te-
yeHHe XKH3HH? B 4éM npHuMHA BO3HMKHOBEHHS TOMOCEKCYanH3Ma H NecOu-
sHCTBA?.. UHTYMIIMS... 9TO 3TO Takoe, OTKYAa K HaM MPHXOAHT 3TO «HEOCO3-
HaHHOE 3HaHHE» W noveMy?

MHOXeCTBO BOMPOCOB BO3HHKAET B HallleM CO3HAHHMM HO, YTO U3 cedd
TIpeAcTaBsieT HAame co3HaHAe W noaco3naHue? Kakmm obpazom MBI MpHOO-
peTaeM ClOCOBHOCTh MBICIIHTB, H UTO 3TO TaKoe... MblILneHHe?

Bce 3TH BONMpOCH! BO3HMKAIOT B HallleM Mo3re H TpedyloT oTBeTa, eciy

MBI XOTHM Ha3biBaTh cebqa pasymueMH cymiecTBaMd. Ho Bcé xe, onuu Bo-

NpoC OCTA&TCA IMNaBEHCTBYIOUIUM, TOMHHUPYIOLIHM Ha/l BCEMH OCTAJIbHBIMH
ITO BOMPOC O HamieH /lyie, o CYynHOCTH...

OTkyna HawW OyWH TIPHXOAAT W MOYEMY, Kylda OHH YXOAXT mNocie
CMEPTH H UTO C HUMH MPOUCXOAMT B Pato unu B ANy H 32 KaKHe rPexXH OHH
BO3BpallaroTcs Ha 3emmno?! JIng 9ero HaM NaHa Haria >XH3Hb, ITOT MU Me-
XAY NPOLINbIM U OYAYILHM? ..

Hwukonan lleBawos

10
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Nasa 1. KauecTBeHHanA CTPYKTypa nnaHeTbl 3eMnA

OTKyna MpUXoaaT W Kyda YXOOAT TOCNie CMEPTH CYUIHOCTH JTFoOeH H
CYIIHOCTH BCEX MHBLIX CYIIECTB, KOTOPBIE HaCeNnstoT Hamry Tuiamery?.. UM,
BooOIlE, uTo Takoe Jlyma, cymHocTh? Kakuat 00pa3oM MOSABHIHCH CYILHO-
CTH, W 9TO OHH M3 cebs npeacrasngror? MarepuansHa v Jymwa ¥ ecaw aa,
TO Kakas Martepus €€ obpasyeT, U nodemy OONBIIHHCTBO NtOACH HE B CO-
CTOSTHHSA €€ BHAETH W CABIMATh HIW KaK-TO BOCTIPHAHMAThL? MoXeT ObITh 3TO
UJIJTIO3MS, B KOTOPYIO HaM BCEM ITPOCTO XOueTcst BepHTh?!

TONbLKO MBICAL O TOM, UTO € (PU3HUECKOH CMEpPThIO Hawero tena Oes-
BO3BPaTHO HCHE33aIOT B BETHOCTH MBICIH, TyBCTBa HallH COOCTBCHHBIC
Oonplllke WKW ManeHbKHe, HO BCE e, HalllH, OTKPBLITHA H OTKPOBEHHS, TONb-
KO OT 3TOT0 HaC 3acacblBaeT, Kak B TPACHHY CMepTenbHast TOCKa. He B aTom
JW NPHYHHA TOrO, YTO MBI NMbLITAEMCH NMPHAYMaTh KPACUBYIO CKA3KY, TOABKO
qro061 yOUTE B rnyOuHe nywH csoeH crpax cmeptH?.. Ho TOABKO JH B DTOM
NpHYKHA W TIPUPOAA HAILETO XENaHHA y3HaTh — 4YTO € Hac XAET nocie
cMepTH?!

U ewé... MHOTO NH NioAeH B COCTOSHIMM TIOYYBCTBOBATb MW YBHACTD
pagHOBONIHEI MKW paavaLio? Jymato, 910 HET M TOABKO Onarofsaps co3naH-
HbIM NPUOOpPaM, HEBUAMMOE CTANO BUAUMbBIM W ocA3aeMbIM. TIpHOOpPBI TONL-
KO KOMIEHCUPOBANM ONPAaHHUYECHHOCTL BOCIPHATHA OKPYXAKOLUEro MHpa
HalWHMH OpraHaMy 4yBCTB.

JApyrumMH cnosamu, ripodsieMa — B HECOBEPWEHCTBE H OrpaHHYEHHOCTH
OpraHoOB YYBCTB, KOTOPLIMH pacrnofiaraeT 4efoBEK, B pe3ylbTaTe YEro MO3r
MONyyaeT OrPAHHUEHHYIO H H30HpaTellbHY HH(OPMALIHIO H3 OKpYXKalolle-
ro Hac Mupa. K npumcepy, Haniu rnas3a B COCTOSHUH YJIOBHTb TOJIBKO OITH-
gecKoe H3JlydeHue Hatei 3se3abl — ConHua [(4...10)10'8 MeTpal, 4To Co-
CTaBJIAET MEHEE OHOTO TTPOLEHTA H3NTY4eHHH (@ 3TO — TONBKO U3 TOro, 9TO
M3BECTHO COBPEMEHHOU Hayke), NMPOHH3BIBAIOIIHX OKPYXKAIOLEE HAC Npo-
CTPAHCTRBO. A 9TO, €CNH €H H3BECTHO He BCE?!

Ewé coBceM HemaBHO, ABECTH JIET HA3a[, HUKTO HE MODO3peRAn O Cylle-
CTBOBAaHHMU PAAHOBOJH H paaHalLlHH, H CaMa MBICITb O HHUX Obl/1a epeTHYHOH U
abcyprHoi. Ho oHW cymiecTBoBaTH 3aJ10TO 10 TIOABJICHUS Ha 3eMiic 9eno-
BEKa, C MOMEHTa poxaeHus BcenenHoil, B KOTOpPOi HaXOAWTCA Hama CoJ-
HeuHas cucreMa. M, ecny cpead cra uenoBek, AeBAHOCTO AEBAThb CIENbIE, a
TONBLKO OMH 3PSAHH, 3TO HE 3HAYHT, 9TO OH HE IMPaB TOJILKO MOTOMY, 9TO
HUKTO NPYroi He BUAMT TO e camoe, HTO W OH, XOTH, BCE HMCIOT Tj1a3a, Ko-

11
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TOpPLIC HA OLUYMH TOYHO TaKHE e, Kak W y Hero. [IpaBunsHee Oynet rnonet-
TaThCA MPO3PETh U YBHAETHL BCE CBOUMH COOCTBEHHBIMH I1a3aMH, KakKHM ObI
HEJIENbIM HE Ka3aloCh BCE TO, O YENM FOBOPHT 3pA4uK. Minu, B xyameMm ciy-
yae, HY)KHO MOCTapaThCid CO3NaTh HOBBIE MPHOOPHI, KOTOPBIE HEBHAWNMOE
COeNalOT BUAHMBIM. ..

Ho, kakuM obpa3oM cienoH MOXET CTaTh 3PSIHM, BOIMOXKHO JTH 3TO B
npuHuMne?! Koneuno xe, aa! Tonbko ansg 3T0ro 9ej0BEK AOMKEH BHIHTH Ha
Ka4YyeCTBEHHO HOBBIH YPOBEHL 3IBOJIIOUMOHHOTO pa3BHTHA... Ho npexie, yeM
OTBETHTb Ha 3TOT ¥ ApPYIHE BOIPOCH], HEOOXOOHMO TONYHHTH NMPABAIBHOE
MpeaCTaBlEHHE O TOM, YTO XK€ U3 ceDs MpencTaBAseT B peanbHOCTH Halua
nnaHeta 3eMJiis, KaKHe YPOBHH OHA UMEET, KaK OHW BO3HWKIH W A€ OHH Ha-
XOJIATCA. ..

Hawa BceneHHas wWmMeeT MEpHOCTH OYCHb ONH3KYHO K YHCAY TpH
(L=3,00017...), yTO W sABAAETCA TPHIWHOH BCEOOWIETO 3aDTYKAEHHS O
TpEXMEPHOCTH mpocTpaHcTBa. OOHAKO MAaTPHIHOE NMPOCTPAHCTBO HEOTHO-
POJHO MO MEPHOCTH ¥ TIPEACTaBNSeT cOOOH MHOXCCTBO C/IOEB € TOXKIAECT-
BEHHOW MEPHOCThLI0. MEpHOCTh KaXAOro Cil0s OTMHYAeTcs OT APYTOro Ha
BenvurHy AL=0,020203236... 1 onpenenser KOAWYECTBO (hopM MaTepHH,
ofbpalyiownx 3ToT cnoi-sceneunyio (cM. Puc.l). Ipyrumuy cnopasu, uime-
HEHHE MEPHOCTH MAaTPUUYHOrO NPOCTpaHCTBa Ha AL mpuBOAMT K KaveCTBeH-
HOMY H3MEHCHMIO W 00pa30oBaHHIO NMPOCTPAHCTBA-BCENICHHON HOBROrO Kauc-
CTBEHHOro coctasa. HaBepHO MHOTHE B OETCTBE WIrpanM, CKNanbIBas W3 Ky-
OHKOB pa3HbIe KAPTHHKH. Tak BOT, H3IMEHECHHE MEPHOCTH NMPOCTPAHCTBA Ha
BenvuuHy AL paBHOCHIBLHO MOABNENHIO HOBOTO KYOHKA W BO3MOXIOCTH
CNOXHTh, C €ro TOMOIBK TMCPCCTABHUB BCC KYOHWKH, HOBYIO «KapTHHKY»-
BCENEHHYIO. DTO CTAHOBUTCS BO3MOMKHBIM, TOJNLKO TOTAA, KOTa BCE «KYOU-
KH — OIHOro pasmepa». Ecnu Mbl cMewaeM KyOHKH pa3HbIX pa3mMepoB M
TIONBLITAEMCH CIOXHTEL M3 HUX KaKyl0-THOO KapTHIKY, TO, NMPH BCEM Kena-
HHH, Y HAC HHUYEro He NMONYYHTCH, JaXe eCNH Y HAC NIOCTATOUHO «KYOUKOBY
Ha HECKONBKO «KapTHHOK»., CHauYasla HYKHO pacCcopTHPOBAThL ITH «KYOHKH»
10 pa3MepaM, a 3aTeM, CKNaabiBaTh H3 HHX «KAPTHHKHY.

TlocnenoBaTenbHOE U3IMEHEHHE MEPHOCTH Ha ONHY W TY K€ BENHUHHY
AL sSBASETCS KBAaHTOBAHHEM MaTPHYHOTO IMPOCTPAHCTBA H BHIPAKAETCH KO-
3(PULHEHTOM KBAHTOBAHHA ¥j, KOTOPbI H €CTb TOT 3TAIOH, MO KOTOPOMY
OTOUPAIOTCSA «KYOUKW», NN COZNAHUA HOBOH «KAPTHHKW». TakuM odpazomM,
KaK ¥ M3 Pa3sHOro KONWYECTBAa €NHHOro paiMepa KyOHKOB MOXHO CIOXHTH
pa3Hble KAPTHHKY, TaK U U3 ONHOTHTTHBIX (POPM MaTEepHUH B MaTPHTHOM [1PO-
CTpPaHCTBE 0Opa3ytoTCs MPOCTPAHCTBA-BCENICHHBIE,

12



Huxonaii Jlesawon «Cyuiocts u Patysm. Tom |

1 =3.02037

13



Huxouxail Jlesawon «Cyuwnocts u Pazysy. Towm |

3TH TIPOCTPAHCTBA-BCENCHHBIE 00PA3yloT B MATPUYHOM TIPOCTPAHCTBE
EMUHYIO0 CHCTEMY, KaK CIIOEHBIH MMUPOT, KaXkAbLIH CNOH KOTOPOrO KaueCTBEH-
HO OTJIM4aeTcs oT aApyroro. IIpu 3Tom, KaxablH COCEAHUH CNOH ATOTO MU PO-
ra UMeeT B CBOEH «MO3auKe» Ha OAWH «KyOWk» bonwme wiu MeHbme. Bcee
3TH CJIOM HAXOAATCA B MOCTOSHHOM ABHXEHHH M B3aUMOAECHCTBHH MexAay
coboM. PeaynsTaToM Takoro B3aWMOAEHCTBHA MEXJY COCEAHWMH MPOCTpaH-
CTBAMH-BCEJICHHbIMH ABJIAETCS MOABJIEHHE B 30HAX CONPHKOCHOBEHHA 3BE3N
H «IEPHBIX AbIp» (cM. PHC. 2).

IIpu 3TOM TaM, rae NpOCTPAHCTBO-BCENIEHHAS CONMPHKACaeTCH ¢ APYTHM,
KOTOpO€ UMEET B CBOEM COCTaBE HAa OAMH «KYOHK» Donblle, BOSHHUKAET 3BE3-
Na, a TAE Ha OJIMH «KYOWK» MEHbIIE — «H9EpHas nmpa»'. Ha onpenenénuoh
CTaavu IBONIOLIHH 3BEC3bI MPOHCXOMHT B3PHIB, KOTOPLIH HA3LIBAIOT B3PHIBOM
CynepHOBOH 3Be3nbl. J1py 3TOM, 3BE3a B 3HAGHTENLHOH CTENEHH NedopiH-
pyeT APOCTPAHCTBO BOKPYT ceOA ¥ BLIOpAChIBAET OrpoOMHOE KOMHYECTBO Ma-
TepHu (cM. Pue. 3).

B pesynerare BO3HHKAIOT KONeOaHHAd MEPHOCTH NMPOCTPAHCTBA aHano-
TMYHBIE BONHAM, KOTOPbIE MOSABAAIOTCA Ha NOBEPXHOCTH BOABI nocie Opocka
KaMHs. Maccel MaTepyH, BLIOPOILIEHHBIE MPH B3PbIBE, 3aMOJHAIOT ITH HEOM-
HOPOJAHOCTH MEPHOCTH MPOCTPAHCTBA BOKPYT 3Be3abl. M3 3Twx Macc mare-
PHH HAYWHAIOT 00Pa30BLIBATLCA NMNAHETHI (cM. Puc. 4).

JlaBafiTe monbiTaeMcs pa3o0paTbCs, NMOYEMY M KAaK ITO MPOUCXOAMT...
Hamwa Bcenennas nmeet meprHocts L=3,00017, 4yTo nozBonsger MHpHO COCY-
LLeCTBOBATL CeMH (popMaM MaTepHH Hawero Tyna. YTtobs nerye Ovla0 mno-
HATb, B 4YEM CYTh palfidyHsg MEKAY MaTepHIMH pa3Horo THMA, JaBaiTe
BCITOMHHM Hawy «KYOHKH». HYXHYI «KAPTHHKY» MOXHO COOpaTh TOALKO
W3 «KYOHKOB» OJIHOTO pa3zMepa.

[Mpu HanuuuHu «KYOHKOB» pa3HoOro pasMepa, coopath KapTHHKY MpPOCTO
HEBO3MOXHO, MpeX e BCEro HEOOXOAHMO Ha OTpeaeSIEHHOH CTaaHWH IBOJHO-
LUHH 3BE3JILI OTOOPATh «KYOHKH» ONWHAKOBOH (GOPMEBI M pasmepa W3 rpyasbl
npyrux. TosbKO NOTOM BO3MOXKHO CIOXHTb HYXKHYIO «KapTUHKY». TaK BOT,
TaKUM KPHTEpUEM OripeaencHHs (opMbl U pa3Mepa TS MaTEpHH ABAACTCS
K03 PULUMEHT KBAHTOBAHHS MEPHOCTH NMPOCTPaHCTBA ;. [IpH 3TOM He HyX-
HO 3a0BIBATH, 4TO «KYOHKH» APYTHX pa3MepoB He wcdezaroT. OHH Tpoaon-
AIOT CYILUECTBOBATE, TOJNIBKO W3 HUX HENb3S CJOXKHTE HAMIy «KAPTHHKYY.

1 -
Bonec noapodino ad arom cv. H. Jlesawos «[lociicanee 00patlcHHC K YCIIOBSYSCTBYY, TMAaBbL
10-12.
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Ho, ecin ux paccopTHpoBaTh 1Mo GopMe W pazMepy, TOTIA U3 NMONOOHBIX
«KYOUKOBY» MOXHO CIOXHThL «KAPTHHKHY, HO 3TO OYIYT «KapTHHKH» IpYTO-
ro TUMa, U OHW HUKAK HE OYAYT BAUATH M H3MEHATH HAMY «KAPTHHKYY.
AHaNOTHYHO, KPOME MPOCTPAHCTB-BCENEHHHX HAIIETrO TUMA, CYIIECTBYIOT
MPOCTPaHCTBA-BCENIEHHbIE C APYTHMM 3HAYEHHAMU KO3(p(MHUUHEHTa KBAHTO-
BaHUA TIPOCTpaHcTBa Y;. HO OHM He OKa3bIBalOT MpPaKkTHIECKH HHKAaKOro
BAUSIHUS HA TTPOCTPAHCTBA HAILEro TUNA U MO3TOMY, ITPH H3Y4YEHHH BOIMPOCA
00 o0pa3oBaHWH HaweH BCEIEHHOW, Mbl MOeM He NMPHHWMaTh WX BO BHH-
MaHHe.

B nmpocTpaHcTBe ¢ ORHOPOAHOH (M3OTPOITHOH) MEPHOCTBHIO pa3pelléH-
Hble QOPMBI MaTepuii (T.€. TO KOMHYIECTBO MATEPHH, KOTOpOe 0OpasyeT Hamme
NPOCTPAHCTBO-BCENCHHYIO ¢ MEpHOCThIO L) ApPYT ¢ Apyros He B3aHMOACH-
CTBYIOT. JIpyrumMu cnosamu, kodpPHUUHEHT BIAUMONEACTBHSA @ MEXAY HUMH
B TIPOCTPAHCTBE € OJHOPOAHOH MEPHOCTBIO paBeH Hymo. [Ipu B3pbiBe
CBEPXHOBOH OT LIEHTpa pacnpoCTPaHAIOTCA KOHUEHTPHUYECKHE BOJHBI BO3-
MYLIEHUST MEPHOCTH NMPOCTPaHCTBA, KOTOPLIE CO3AAIOT 30HLI HEONHOPOIAHO-
CTH NMpocTpaHcTBa (aHH30TPONHOCTh). IToaTomMy, KOraa B 3TH 30HbI rorana-
10T CBOOOAHEIE (POPMBI MATEPHIH HAWIEroO MPOCTPaKCTBA, OHH OKa3bIBAIOTCH B
KaueCTBEHHO HOBbIX YcrnoBHax. M, Kak pe3ynbTaTt 3TOro, OHH NpOABAAIOT Ce-
Os ro-apyromy. M3 Tex xe cemd «kyOHKOB» B 30HAX HCOTHOPOAHOCTEH
MEPHOCTH Ha4yHHalOT 0OPa30BBIBATECA HOBBIE KKAPTHHKH-MO3AaHKHY,

B CoOTBETCTBHU C rpaaMeHTOM (NEpenanomM) MEPHOCTH MPOCTPAaHCTRA B
30HE HEOHOPOAHOCTH, B NPYTHX KAYECTBEHHBIX YCNOBHAX CBODONHBIE (pop-
MBI MaTepWH HAaYHMHAIOT CNHBATLCA W 0Opa3oBLIBATHL HOBble KavecTBa. Kax-
J10€ HOBOE H3MEHCHHE MCPHOCTH NpocTpaHcTBa Ha AL BHYTpH HeOAHOpPO/I-
HOCTH CO34aET YCNOBHA 1A CAHMAHHA OuUepeaHOH hopMbl MaTepHif. 3TOT
ripouecc OyaeT npoaoskaTbCs 00 TEX NMOpP, MOKA BCA 30HA HEOJHOPOAHOCTH
HE 3armonanuTcs rHbpuaHbIMU hopMaMH MaTepud (cM. Pue. 5). Tlpu sToMm
Ka»Jaasi ¥3 3THUX THOPHUAHBIX (POPM MATEPHUH HACTHYHO KOMIMTEHCHPYET HEO-
HOPOAHOCTL MEPHOCTH MpPOCTpaHCcTBa. B pesynbraTe npouecca CaHAHHA Ma-
TepH# B 30HE HEOAHOPOAHOCTH BOCCTAHABIHBAETCA MEPHOCTb, KOTOpas Obl-
na 10 B3PHIBA CYTepHOBOH 3Be3MEI (M. Puc. 6).

M wHe cnywaiHo, pacdE€rsl KOJAHYECTBA MATCPHH BO BCENECHHOH Ha
nOpAAOK 00ablle KOJHYECTBA CYLLECTBYOLIEH (PHIHYECKH NMJIOTHOH Ma-
TepuH. I'1e e W 4To ke M3 cebsa npencrasadatoT atH 90% saTepun Bce-
JieHHo#? CoBpeMeHHas Hayka pemirna BOMpoC oveHb npocto 310 — «Dark
matter». T.H. «TEMHasg» MaTEPHA, KOTOPYHO MBI HE BUAHM, HE CITLIIUHUM, He
0CSA3aeM...
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» mOoAOETO

=2.91938
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MMenno 3ta «TéMHaa mMaTepHa» W 3akmovaeT B cede 90% maTepuH
BcesleHHOH. He npaBna nu «kpacusblit» oTBeT?! M 09eHE 3HAKOMBIH BCEM,
KTO XOTA Obl HEMHOro MOMHHT KPHU3HWC B fAASPHOH (PHU3HKE Hayana BeKa.
Toneko Toraa npobnema 3aKil09anack B HCAE3HOBEHHWH 9aCTH MaTepHH, 00-
Hapy»X€HHOM NMpPH HEKOTOPBIX AAEPHBIX Mpoueccax. Ha cneunanbHo co3BaH-
HOW MEXAYHapOAHOW KoH(pepeHurwu ¢(H3HKOB B | eHye, nmociae AOJIMHX H
MPOJOMKHTENBHBIX CIMOPOB, NpofaeMy peldid NPoCTO — HCUYe3anIYIo
MaTepHI0 HECET B cebe JacTHua HeHTPHRO, KOTOPYIO Mbl He BHAMM, He
CABILIHM, He YyBCcTBYeM. IIpaBaa, Bce cymecTBRylomue HaydHble PHOOPHI
He OOHAPYXMITH 3Ty 9aCTHLY TOXKE.

Ho, ecnu B AnepHBIK peakuHsx «ucde3ana» 9acTh H3BECTHOW Hayke Ma-
Tepuu, To B cimydae «Dark matter» ncuesaer 90% maTepHH BCEIGHHOH.
Y nuBIsSET TONBLKO OAHO, KaK JIOJH, HE CITOCOOHBIE OOBACHUTEL AAXE TO, 9TO
OHW MOTYT «MOIYMNaTh», Ha3bIBAIOT cebd YIEHBIMUH H BHICTYNAIOT CYAbSMH
BCEro ocTaibHOro? He MeHblUE YAUBASET U TO, UTO BCE OCTATbLHbIE UX CIY-
niaroT...

Tax BoT, «Dark matter» npencrasnser coboit HecBs3aHHbIe (HE B3aHMO-
ACHCTBYIOLWME MEXIY CODOH) NMepBHYHBLIE MaTEPHH Halleld BCcefieHHOoH. B 1o
BpeM4, KaK (pr3Hgecky MioTHas MaTepus BO3IMKAET, B pe3ynbTaTe CAUSIIHA
3THX MEPBHUYHBIX MaTepHi B 30HaX HEOAHOPOOHOCTH MEPHOCTH BCESICHHOM.
A Tenepb, BHOBb BCPHEMCSA K HCOIHOPOAHOCTH MEPHOCTH MTPOCTPAHCTBA. ..

B pe3yabTaTe npouecca cuHTe3a rHOPHAHBIX (POPM H3 NEPBHYHBIX Ma-
TEepHil, B 30H¢ HEOAHOPOAHOCTH MEpPHOCTH 0Opa3yloTca WecTh MaTepHalb-
HBIX c(pep, KOTOPBIE BIOKEHBI JIPYT B Apyra (cm. Puc. 7). 11 chepbl HMe-
10T, Kak OGLIME KA4eCTBA, TaK i OTnnuus’. OBlHe Ka4ecTBa ONpeNesoTCs
KOMHYECTROM NEPROHAYAILHBIX (POPM MATCPHIi, BXOAALINX B COCTaB KayK IO
H3 THX LIECTH chep W BbIpAKaAIOTCA B BHAE KOdhduumenTa B3auMoneicT-
BHs @ (cM. Pue. 8). Ornuaus o0ycnaBnuBaloTcs CTPYKTYPO#H ITHX cep, TaKk
KakK KaJaas W3 HUX MMEET pa3zHOE YHCNO W3HauanbHbIX (OpM MATEPHIi, KO-
TOpBIE TIPH CBOEM CNHAHUH oOpa3zoBanu 3TH cepsl.

Ecnu Me1 0603HaYWM H3HAdanbHbBIE ceMb GopM MaTepHid OykBamu A, B,
C, D, E, F, G To B pe3ynbTate HUX MOCAEAOBATENBHOTO CIUSHHMA B 30HE He-
OTHOPOAHOCTH, BOIHHKAIOT THOPHAHBIE (POPMBI

AB — TpeTes MeHTaNRHas cdepa,

ABC — BTOpas MeHTanbHas chepa,

2 ' <
Bouee noapobdro 06 srom cm. H. jleBawos «lTociaeance odpauichne K ueji0BeuccTBy», 11asa 1.
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ABCD - nepBas MeHTasbHas cdepa,

ABCDE - acrpanvHas chepa,

ABCDEF — a¢upuas coepa H, HakoHeL,

ABCDEFG — cdepa pU3ndecku oTHas — rilaHeTa 3eMis.

BeniectBo, obpazyronice GUIHIECKH TIOTHYIO CcPepy, HMEST HETHIPE
aTPETATHBIX COCTOSHHSA TBEpPOOE, KHAKOE, ra3000pa3Hoe H MJIa3MeH-
Hoe. Pa3Hble arperaTHble COCTOSHUS BO3HHKAKOT, KAK pe3yJbTaT KOJeOaHns
MEpHOCTH MeHblie, yeM AL = 0,020203236. U He cny4yaitHo nBe TpeTH no-
BEPXHOCTH TINIAHETHI TOKPBLIBAIOT OKEAHBI, a MAaTEPHKH — OCTaBIIYHOCS
yacth. CylmecTByeT 3aBHCHMOCTb MEXAY pa3MepoM TJIAHETBl U KauyeCTBEH-
HBIM COCTaBOM €€ MOBEPXHOCTH. Jleno B TOM, 9TO MEPHOCTb BHYTPH 30HBI
HEOMHOPOAHOCTH HM3MEHAETCS HENMPEpPbIBHO, B TO BpeMsA KaK oOdepexHas
dopmMa MaTEPUU MOKET CIHTLCA C APYTHMH TONLKO KOrQa MEpPHOCTL Mpo-
CTpaHCTBa UIMEHUTCS Ha OHepeaHy1o BeauuuHy AL.

IIpu oGpazoBaHuy rUOpUAHBIX (HOPM MATEPHI MPOUCXOAMT TMOCTENEH-
HO€ BOCCTAHOBJIEHHUE MEPHOCTH B 30HE HEOAHOPOJHOCTH MO YPOBHS, KOTO-
pLIH OBl A0 MOABNEHHS B MPOCTPAHCTBE 3TOH HEOAHOPOAHOCTH (aHaaorusg-
HO, ECJTH 3aCbINaTh MY Ha A0pore 3eMNéH, TO OHA MCYE3HET). ITO MPOHCXO-
AUT B pelynbTaTe TOro, YyTo rudpuaHuie GopMbl MaTEPHl BAHAIOT Ha Mep-
HOCTb MPOCTPAHCTBa C OOPATHBIM 3HAKOM. [ak e, KaK MAC U MHHYC HEl-
TPANTH3YIOT APYT APYTa, €CNIH BEIHIUHBI UX HMCHOLUHE TOXK/IECTBEHHLI.
[Ipy >TOM, TAXKENBIC INEMEHTHl HMEIOT MAKCIIMANBHYIO, a JIEFKHE JIeMEHThI

MHHHUMAIIBHYIO MCPHOCTEB BHYTPH 3TOro jvanazoHa (cM. Pue. 9). 310
CBA3aHO C YCTOHYMBOCTEIO 3AEMEHTOB. [leno B TOM, YTO NMPH MOTIOLUEHHH
ATOMaMHU H3NYUEHUH, HX MEPDHOCTEH H3MEHSIETCH 1 B pANle C.TY4aeB CTAHOBUT-
CA CBEPXKPHMTHHYECKOH. ATOMBI pacnagaloTcs A0 0Opa30BaHHA YCTOWYHBLIX
IEMEHTOB.

PaauoakTHBHBIMH 31EMEHTAMH ABAAIOTCA, KAK TAXKENBIH BOONOPOA (A€H-
TEpUH M TPHUTHUI), TaK M TpaHCypaHOBLIE 3neMeHThl. B ué€M ke npuyHHa Ta-
KOro pasbpoca? PazHHUa B aTOMHOM BeCE Yy HHX NBECTH TMATLACCAT C NHMI-
HHUM EAHHHL, a OHH BCE paaHOaKTHBHBLIL. HHKakOoro mpoTHBOpPEUHS B ITOM
HEeT. BCE€ OYeHb MPOCTO: OHHU YMEIT U3HAYAIBHO Pa3HbIE YPOBHH MEPHOCTH.
Y ¢BOGOAHOTO BOAOPOAA YPOBEHE MEPHOCTH MOXKET ObITH THOOBIM 3HAYEHH-
€M BHYTPH ClIEAYIOLEro AHana3oHa:

2,89915 < L iers < 2,91935 (1)
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M B cnyuae, xorna MEpHOCTbL aTOMa TAXKENOTO BOAOPOAA OAH3Ka K BEpX-
HEeH rpaHHle 3TOTO AHana3oHa, faxe NMPH HE3HATUTETLHOM COOCTBEHHOM
BJIMUAHUH Hd MHKPOKOCMOC OH CTAHOBHUTCA palHOAKTHBHbIM, TaK KaK [IpH TMO-
rMMOomMEHUH BOITH, coOCTBEeHHas MEPHOCTL ATOMaA TKENOro BoaAopoAdad CTdHO-
BUTCS CBEPXKPHTHYECKOW, U aTOM pacrnajaeTcs.

L,>2,91935.

Ha2000poT, MEpHOCTE TPAHCYPAHOBBIX IEMEHTOB OAH3Ka K HWKHEH
rpaHylle HWHTepBana 3HadeHWH MEpHOCTH (1), HO CODCTBEHHOE BITHAHHE
TPaHCYPaHOBBIX 3JIEMEHTOB HA CBOH MHKPOKOCMOC ONM3KO K KPHTAYECKOMY
3HaueHwo. M 1ocTaToO9HO HE3HATWTETbHBIX KOJEO0aHWH MEPHOCTH MHKpPO-
KOCMOCa, BO3HHKAIOWMKX B aTOMax NpH MNOTNOLWIEHHH UMH BOJIH, 4TOObl OHH
CTaNVM HecTabWIbLHEI U Hayanu pacniagatecs (cm. Pue. 10). HMMerHo nostosy
TTAHETA UMEET AAPO U3 TAKENBIX INEMEHTOB, KONUYECTBO KOTOPHIX YMEHb-
WAeTCA OT LEHTPa K MOBEPXHOCTH. CpenHeli TAXKECTH INEMEHTBI HITH KOM-
OuHAUHA U3 HUX M JETKHX JNIEMEHTOB 00pa3yioT KOpY IJIaHEThl, rpaHHLa
KOTOPOW HaXOAUTCA HA Pa3HOM PacCTOSHWH OT 1ICHTPa Apa MAaHeTHl.

WM ecnv B3sSTH YPOBEHHL MOpPA 32 TOYKY OTCYETA, TO BCE BIMAJWHFBI 3amMon-
MEHBI BOJOM, KOTOpas nmpeacTaBaseT coboH CHHTE3 NErKHX 3J1EMEHTOB, KH-
CIOpPOAA H BOAOPOAA,

Janee unér armocepa, obpazoBaHHas TazaMH U3 AErKHX IEMEHTOR,
nepexonswas 8 morochepy. Mouel sBasioTcs rpaHudnoi popMoH Qr3vge-
CKH TIOTHOTO BenicCTBa HanleH BCEACHHOM, pacnaj KOTOphIX COMpPOBOXIA-
eTCs Pa3HbIMH M3NYUYEHHAMU, KOTOPLIC BEILECTBOM B TIONHOM CMbICTE ITOTO
CJIOBA Y)KE Ha3BaTh HENb3s (cM. Puc. 11).

HanoMH10, UTO kaxnoe SApoO BAMSAET HA CBOH MHKPOKOCMOC. TONBKO
CTENEHDL HTOTO BAWSHHA Y AAEP pPa3HLIX 3NEMEHTOB BeChMa pasnqdna, Tlpu
STOM, K@XbIH HYKJIOH (ITPOTOHBI M HEHTPOHBI, OOpa3yIoIHEe A/1pa) H3IMEHS-
€T MEPHOCTb MUKPOIPOCTPAHCTBA HA BETMYHHY, MOPAAKA:

AL picro = 0,000086.

Takum 06pa3om, ypoBeHb COOCTBEHHOH MEPHOCTH KaXKIOro aromMa ofl-
pEICIACTCH KONWYECTBOM HYKJOHOB, O0OpasyroumiHX >TOT aToM. YpOBeHb
COOCTBEHHOH MEPHOCTH aTOMAa OMNMPEAECAAET MOMAIHANAZ0H IHAYCHHH MEp-
HOCTH BHYTPH AuamnasoHa (1), B mpeaenax KOTOPOro AaHHbIH aTOM YCTOH-
ynB. UMEHHO NMO3TOMY aTOM BOZOPONA C aTOMHBIM BECOM PaBHLIM €AHHULE
YCTOHUYMB MpakTHYECKH BHYTpH Bcero auanazoHa (1). M no tem xe npugu-
HaM aTOM YypaHa C AaTOMHBIM BECOM B ABECTH TPHAUATH BOCEMBb ATOMHBIX
eJAMHHLU, HEYCTOUYHB.
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3Ta HEYCTOHYUBOCTL ODYCNOBJICHA TEM, YTO YPOBEHbL COGCTBEHHOH
MEpPHOCTH ypaHa 61u30k K BepxHei rpamuue nuanaszoua (1) v noctatouHo
HE3HAYUTEIbHBIX BO3IMYIICHHH MEPHOCTH, UTOOBI aTOM ypaHa CTajl Heye-
TOHYHB U pacnajics. B 3ToH Touke aHaTH3a Mbl MOAOOUTH K MOHHMAHHIO
MPHUYHH, ODYCIaBNMBAOWMX BO3IMOKHOCTL H 3AKOHOMEPHOCTL 3apojxkile-
Hus 2dKU3HH na nnanerax.

TTocne 3aBepiuenuss 0Opa3oBaHUs MIAHETHI U3 CBOOOMHBIX MaTepHil B
30HE HEOJIHOPOJHOCTH MaKPOMPOCTPAHCTBA, OOIIHH YPOBEHb MEPHOCTH BO3-
BpamacTcad K HadanbHOMY (T.e., ObIBIDEMY /0 B3peIBa CynepHOBOW). IlpH-
uéM, nehopMalidi MaKponpoCTPaHCTBa coxpaHsaeTcs. [ HOpuAHbIe MaTepHH
TOJEKO 3aMOJIHAKT 3TY HEOAHOPOAHOCTE MAaKPONPOCTPAHCTRA.

JlpyruMu cnoBaMu, B TO BpeMsA, KOTrla MEPHOCTH TUOPHIHOH (POpPMEI
mateprd ABCDEFG — du3snuecku minotHoro Bemectsa (PITB) HaxoauTes
B CIEAYIOWEM JHATA30HE 3HAUEHHH MEPHOCTH;

2.87890 < Long < 2.89915; (2)

vMepHocTh rubpuanoi gopmbl Marepud ABCDEF — s¢uproro eeme-
cTBa (OB) HAXOAUTCA B IHAMA30HE:!

2.89915 < .53<2.91935; (3)

MEpHOCTh THOpuaHOH (popmel MaTepuHn ABCDE — actpanbHoro eeuie-
cTtBa (AB) HaxoauTcs B ananasoHe:

2.91935 < L,p < 2.93956, (4)

MepHOCTh THOpHIOHOWH (poprbl MaTepun ABCD — BewecTBa nepBoi
MeHTansHOM cpepsl (BITM):
2.93956 < LB]‘IM < 2.95976; (5)

MEPHOCTh rHbpHAHON hopMol MaTepHH ABC — BeluecTsa BTOPOH MeH-
TanbHoM cPpeprl (BBM):

2.95976 < Lgppm < 2.97996; (6)

MEPHOCTh THOPUAHOH (popMEblI MaTepuu AB BEOICCTBA TPEThEH MEH-
TanbHOM chepsl (BTM):

2.97996 < Lg1p <3.00017. (7)

MepHOCTb MakpOMpOCTPaHCTBA MOcCNAe 3aBeplieHus (HopMHpOBaHHA
MNAaHETHl BO3BPAINAETCA K HCXOTHOMY YPOBHIO, KOTOpBIH ObT 10 B3pLIBA
cBepxHOBOH 3Be3akl. [locne 3apeplieHHs mpouecca oOpa3oBaHHA BO3ZHHKAET

MOCTOAHHBIH TIEPETIAA MEPHOCTH MEXKAY YPOBHEM MEPHOCTH (PH3IHYECKH
nMAOTHOTrO BewecTsa (2.89915) u yposHeM MEPHOCTH OKPYXXarODIETO MaKpo-
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xocmoca (3.00017). Takum 0Opa3oM, MOCTOSHHEIH TIepenan MEPHOCTH ABIINA-
eTCA HEeOOXOAHUMBIM YCAOBHEM BOSHWKHOBEHHS KH3HH.

BaxxHoe 3HaYeHHE WMEET BeJIHUHHA 3TOro nepenaaa. MMeHHO BenHUHHA
Tiepenaia onpeeNaeT IBONIOLUHOHHBIN TIOTEHUHAN XHBOW MaTEpHH, XH3HU.
MuHYMaTBEHEI TIepenan MEPHOCTH, NMPH KOTOPOM BO3MOMXHO 3apOKIEHHE
YXM3HH JONKEH ObITh PaBEH:

{=1yi(AL) (8)
[TosBneHre 2NEMEHTOR pa3yMa H 3apoxACHHUE MaMATH, 0e3 KOTOpOH He-
BO3MOJKHO Pa3BHTHSA pazyMa, BO3IMOXHO IMPH Mepenaae MEPHOCTH PABHOM:

§=2yi(AL) %)
HeoOxonMMbIM ycjiOBHEM 18 BO3HMKHOBEHHSA pa3yMa M €ro 3BOArO-
WU ABJISETCH Nepenan MEePHOCTH, KOTOPBI A0JKeH OBbITh:

¢=3v (AL) (10)

Takum obpazoM, Hcronb3ys nepenan MEPHOCTH, KaK KPUTEPHH, MOXHO
TOBOPHTE O TpeDOBaHMH K Ka4yeCTBEHHOH CTPYKTYpe TMpOCTPaHCTBa-
BCeNleHHOW  (Ans  Hamwero  npocTpaHcTBa-BceneHHOH  yi(AL) =
0,020203236...). Tonbko NpocTpaHCTBa-BCENEHHbIE, 0OPAa30BaHHBIC TPEMSR H
00JILIUMM KOAUIECTBOM (POPM MATEPHH, WMECIOT HEOOXOAWUMBIC YCIOBHSA
ANS 3apOXAECHHS HU3HU WU pa3yma (bonee nmoapoOHO O HEOOXOAMMBIX M AOC-
TATOMHBIX YCNOBHAX 3aPOXJICHHA XHU3HH OYICT CKa3aHO B CACIYIOMIHX rna-
BaXx).

Tenepb 8CMOMHUM, 4TO BOCCTAHOBNEHHE WCXOAHOTO YPOBHA MEPHOCTH
MaKpOKOCMOCa MPOHCXOAUT MO CNEAYIOLHM TIPHYHHAM. BOZHHUKIIHE BHYTPH
HEOQHOPOAHOCTH W3 THOPHAHLIX (OpM MaTepHiH WECTL C(PEP KOMITEHCHPY-
0T 1ehOpMAaUHIO TIPOCTPAHCTBA, BO3HHKIIYIO B pe3ynblaTe B3pbiBa CBEPX-
HOBOH. [Tpu 3TOM, rubpuaHbie (GopMBl MaTepul yBEIHYHBAIOT YPOBEHD
MEPHOCTH MakporpoCTpaHCTBa B Mpefesiax 0dbéMa, KOTOpbI OHH 3aHHMa-
I0T.

BcnioMHuM Takke, 9T0 AETKHE aTOMBI, KOTOPBIE HEIHAYHTEALHO BIIHSIOT
Ha MHKPOKOCMOC, YCTOHUHBBI B Npeaenax Bcero aHanasoHa (l) u odpasyroT-
CA KaK BHYTPH SApa MAaHeTbi, TaKk U B atMocdepe (cM. Pue. 9), B To Bpems
KaK TsOHKENble aApa MOTYT ObITb YCTOHUHMBBIMH B OMEHb OFPaHHYEHHOM OHa-
T1a30HE 3HAYEHHH MEPHOCTH MHUKpoTIpocTpancTaa (cM. Puc. 10).

TpaHcypaHOBEBIE 3NIEMEHTHI B YCTOWTIHRBOM COCTOSTHWH J0JITO CYTIECTBO-
BaThb HE MOTYT. TJOCNe MOTAOMEHHS YIEKTPOMATHUTHBIX BOJTH MEPHOCTH A1-
pa NOTNOTHBIIEr0 aTOMA CTAHOBHTCA KPUTHIECKOH HITH CBEPXKPHTHYECKOM:
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L'I"pﬂll(‘._\'pml. >2.91935

M, xak pe3yneTar, TakHE aTOMBI pacriajaroTcd, o0pa3ys Aapa CpeaHHX
pa3MEpoB W H3Nyyas MOMIHLIH MOTOK YAacTHU W BOJMH «, f, Y HIITydeHHS.
[IpOHCXOAWT CBOEODPA3HEIH B3PLIB «CBEPXHOBOW 3BE3MLI», HA YPOBHE MWK-
pokocMoca. YTo WHTepecHO, NPHIHHLI BI3bIBAIOMIHE B3PLIBBI B OOOHX CITY-
yasX TOXAECTBEHHBbI — HEYCTOHUYHMBOCTbL COCTOAHHSA, NMPH KPHTHYECKOM
ypoBHE MepHOCTH. ITocnecTBHSA B3PBIBOB — aHATOMHIHLI: BLIOPOC MaTepHH
H W3JYYCHMI, NMOCE Yero CHCTEMAa MPHXOJIHT K YCTOHUYHBOMY COCTOAHHIO.

Ilpu MepHocTH npoctpadcTBa L.=3,00017 Bce doprel MaTepHil Raweit
BCEJIEHHOH y»K€ HHKAaK APYT ¢ APYTOM He B3aHMOAeHCTBYIOT. [IpuMedaTess-
HO, YTO BCE M3JlyYeHHs, W3BECTHblE COBPEMEHHOH Hayke, ABAAKOTCA MNpO-
JIONBHO-TIONIEPETHBIMH BOJIHAMH, KOTOPBIE BO3HHKAIOT, KaK pe3yibTaT MHK-
POCKOTTHUECKUX KOJIeDaHHH MEPHOCTH MPOCTPAHCTRA.

3.000095 < L, < 3.00017
0 < AL, < 0.000075 (11)

CKOpOCTb pACMpPOCTPAHEHHS ITHX BOJNH MEHAETCA B 3aBHCHMOCTH OT
YypOBHS COOCTBEHHOH MEpPHOCTH Ccpeabl pacnpocTpaHelys. Koraa nanyaeunus
Conuua u 3BE3 NPOHHKAIOT B MpelieNsl aTMOchepsl NMAaHEThI, CKOPOCTH HX
pacnpoCcTpaHeHHs B DTOH cpede YMeMbLUaeTCs, Tak KaK COOCTBEHHbIH Ypo-
BEHb MEPHOCTH aTMOC(epsbl MEHbIIEe COOCTBEHHOrO YPOBHSA MEPHOCTH OT-
KPBLITOrO NPOCTPAHCTBA.

2.899075 < L,cp < 2.89915
0 < AL,cp < 0.000075 (12)

JIpyruMu  CnoBaMH, CKOPOCTb  PACTNPOCTPAHEHHS  NMPOMAOALHO-
MOTEPEYHBLIX BOJIH 3dBUCHT OT COOCTBEHHOTO YPOBHA MEPHOCTH CpeMbl pac-
npocrpaHeHud. YTo 00bI4HO, Bhlpakaerca KOIPHUHEHTOM NpENoMACHHS
cpelbl (Nep). [pogoNBHO-TIONEPETHBIE BONHBI, TIPH CBOEM PACMpPOCTPAHEHUH
B MPOCTPAHCTRE, IEPEHOCAT 3TO MHKPOCKOTTHYECKOE BOIMYTUECHHE MEPHOCTH
AL;cp. Tlpu NpOHHU3BIBAHHH UMH Pa3HBIX MATEPHATBHBIX CYOCTaHUMWH, Mpo-
ncxoauT HawnaasiBaHue AL;cp Ha ypOBeHB MEPHOCTH ITHX BELIECTB HITH
cpen.

BHyTpeHHee konebanue MEPHOCTH, BOIHWKIIECE KAK pE3ynbTaT TakoW
HHTepPEPEHLUUH (CNOKEHHA), ABJIAETCA KaTaH3aTOpPOM OONLOIMHCTBA TIPO-
LIECCOB NMPOHCXOAAWMX B PHIHUUECKH MAOTHOH MaTepuu. B cuay toro, 4uro
ATOMBI Pa3HBIX 3JIEMCHTOB WMEIOT Pa3HBIC MOJIYPOBHH MEPHOCTH, OHH HE
MOTyT 00pa3oBeiBaTh HOBbIE coeaHHeHHs (cM. Puc. 12).
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Ho xorna npoaONbHO-NONEPETHEBIE BOJHEI PACTIPOCTPAHAIOTCS B CPEAE,
MHKPOCKOIMHYECKOE BO3MYIIIEHHE MEPHOCTH, UMH BBI3LIBAEMOE, HEHTpaTH-
3yeT pas3NHYMs 3HAYCHHH MEpHOCTH pasHbix aToMoB (cM. Puc. 13). Ilpu
3TOM JJIEKTPOHHBbIE OOONOTKH 3THX AaTOMOB CITHBAIOTCA B OAHY, 00pa3ys HO-
BOE XHMHUYECKOE COEAHHEHHUE.

ATOMB! MOXHO CPaBHHUTb C TNMOMJAaBKaMH Ha MOBEPXHOCTH Boabl. [lpo-
AONBLHO-TIONEPEYHLIC BOJNHBI MOMHUMAIOT H OIMYCKAlOT Ha CBOWX TPEOHAX
«TOMNJIABKH»-aTOMBI, TEM CaMbIM H3MEHAA YPOBEHb HX COOCTBEHHOH MeEpHO-
CTH ¥ CO3/1aBas BO3MOXHOCTb HOBBIX COeMWHEHWH. JIpHHIATIHATBEHO BaXHBI
AN peanu3auMM CHHTe3a clelytollHe MapaMeTpbl MPONOJIbHO-MONEPEYHbIX
BOMTH: aMTIIUTYAa W AvHa BOHET (L).

Ecnu paccTosHUE MeXTy aTOMaMy COH3MEPHMO C ATHHOW BOJTHBI, MPO-
HCXOAHWT B3aUMONICHCTBHE MexKAY CODCTBEHHOH MEPHOCTBIO 3THX aTOMOB H
MEPHOCTBH) BOJHBI. BrnussHHEe OQHOH W TOW *e BONHBI HA YPOBHH MEPHOCTH
pa3HbIX aTOMOB HEOAWHAKOBO. MepHOCTbL OAHHX aTOMOB YBEJHIHBAETCA,
APYTUX — YMEHBIUAETCH WM OCTAETCA TOH xe. UMEHHO 3TO W NMPUBOAHT K
HEOOXOAWMOMY ANA CNUSHHUSA aTOMOB banaucy MepHocTeit (cm. Puc. 13).

Ecnu e anvHa BOAHBI 3HAUMTENBbHO MPEBbLILIAET PACCTOAHHE MENTY
aTOMaMmH, TO TMPH ITOM PA3NHYIHE YPOBHEH MEPHOCTEH aTOMOB COXPAHSAETCS
WY H3MEHACTCH HE3HAUMUTENLHO. [IPpOUCKXOOHT CHHXPOHIIOE H3IMEHEHHE
YPOBHEH COOCTBEHHON MEpPHOCTH BCEX aTOMOB, U H3HAYAITLHOE KAaueCTBEH-
HOE pa3av4He YpOBHEH MEPHOCTEH aTOMOB COXpaHseTCH.

AMI’IJ’IHT}’JJ& BOJIH OonpeaAcadacT BEIHUHHY HWIMEHEHWUA MEPHOCTH IIPO-
CTPaHCTBa, BbI3bIBAEMYIO 3THMH BOJIHAMM, NPH HX PacrnpoCTPAHEHHH B JIaH-
Ho#t cpeae. Paznnuue yposliel MepHOCTEH MeXIOY pa3HbIMH aToMaMH Tpedy-
€T Pa3nNHYHOrO YPOBHSA BAHAHHA Ha HHX. UMEHHO aMMAHTYIa ¥ BHIMOAHSAET
3Ty (PYHKIMIO, NPH pacrlipocTpaHeHHH BONH B cpese. BenuuwHa paccrosHus
MEeXIy aTOMaMH B XHAKHX H TBEPALIX Cpelax NexHT B AHana3oHe 3HaYEHHUH
or 107" o 10™ meTpa.

T1o3TOMY CMEKTP BOJIH OT YNBTPAPHONECTOBLIX N0 HH(PaKpacHBIX MO-
rNOWAETCA H U3NYYAETCA TNPH XUMHYECKHX PEaKUHAX B XHIAKUX Cpenax.
HApyruMu cnoBamMH, NpH COEAWHEHWH aTOMOB B HOBOM NOpsAKe, MPOHCXOAUT
BBIJENIEHHE WIIH MOTJIOIIEHHE TeNa WIH BHAHMMOTrO CBeTa (3K30TepMHYECKHE
W DHJIOTCPMHUIECKUE pEeakUHH), TaAK KaK TONBKO 3TH BOJHKI OTBEYAKOT Tpe-
OyeMBIM YCIOBHSM.



Hukounaii Jlesawon «Cyuwnocts H Pazysy. Tom |




Huxonaii Jlcsawos «Cyuniocts 1 Pazysy. Tom |

HMrax, npoaosibio-nonepeynbie BOJAHbI, OT HHPAKPACHBIX A0 raMm-
Ma, SIBAAIOTCS MHKPOCKONMHYECKHMH KOJ1e0aHUAMM MEePHOCTH, BO3IHHK-
IUMH [TPU TEPMOSIEPHBIX H ANEPHBIX peakuxaX. AMNAXTYAa BONMH, y4acT-
BYIOLLIHX B XHMHYECKUX pPCAKUHAX, ONIPEACNACTCA BEJTHIHHOH PA3HHLBI M-
KAY YPOBHAMH MEPHOCTEH aTOMOB JO0 Hauajla peakUHH H aTOMOB, BO3HMK-
WIVX B PE3yNbTaTe ITOW peakiHm.

W He cnygaliHO H3MyuyeHHe MPOUCXOAWT mnoplMaMu (kBaHTaMu). Kax-
JbIH KBAHT H3JIYYEHHAl ABJACTCA PE3yNbTATOM €AMHHYHOI0 Mpolecca
npeodpazoBaHuda atoma. JIo3ToMy IIpH 3aBepIEHHH 3TOro Tipouecca mnpe-
KpalwlaeTcs W reHepauMs BoJIH. Buidpoc HM3nyueHHWH NPOUCXOAHT B MHIIH-
apaHbie N0NH ceKyHAbl. COOTBETCTBEHHO H3MTYYEHHUS MOrJOIWANTCA TaKKe
KBAHTAMH (MOPLIHSIMH).

B npupone cyuecTtByroT ¥ NPOAOABHEIE BOJHB KONeOAHHH MEPHOCTH
npocTpaHcTBa. KakoBa npupona 3TUX BOMTH H KaK OHU CEOs MposABASIOT?..

B pesynbtaTe TepmosiaepHbix peakuyid ConHua BOZHHKAET MOLWIHLIH MO-
TOK H3JYy4YEHHH, H0ALWYIO YACTh KOTOPBIX COCTaBASAIOT BOJHBI OMTHHECKOIO
auanaszoda. JlocTuras moBepXHOCTH MAAHETHI TH BOJIHBI TTOTI00IAKOTCA MO-
BEPXHOCTHBLIM cyioeM. [TpH MaccoBOM mornomweHHH GOTOHOB CBETA aTOMaMHM
MOBEPXHOCTHOTO €05 HONbIIKX NaomaneH, MpOHCXOAHT YBEIHICHHE YPOB-
HSl MEPHOCTH 3TOrO Cnos Ha HexoTopyto BenuauHy AL. 3ta senmwuuHa coor-
BETCTBYET aMMAHUTYAE BOMH, KOTOPbIE MOMMOWAKTCA MOBEPXHOCTHBIM CNOEM
nnaveTsl (HH(pakpacHoe, oONTHYECKOE, YNbTPadHUONETOBOE W3INYUEHHS
Conuua).

B pesynbrare yroro, nepenan Mexay YPOBHAMH MEPHOCTH aTMOC(hepbl
H MOBEPXHOCTH TNaHEThbl B 30HE MOTJIOWEHHS YMEHLIIAeTCs Ha BEMWYHHY
AL, B TO BpeMs KaK HEOCBELUEHHAA HH HOYHAR YaCTh MOBEPXHOCTH COXpa-
HAECT MPEKHHU Tepenas YPOBHEH MEpPHOCTH MEXAY aTtMoc(epor H noBepx-
HOCTbHI0. TakHM 00pa3oM BO3HHUKAET rnepenaj Mexi1y YPOBHAMH MEPHOCTH
OCBEILEHHOH U HeOCBELUEHNOH 30H MOBEPXHOCTH IMilaHeTsl. Bo3nwkaer na-
pPAIENLHBIH MOBEPXHOCTH MNAHETH Nepenajg (rPaaMeHT) MEePHOCTH. JTO
TIPUBOAMT X TOMY, 9YTO MONEKYNBl 00Opa3ytoiliHe aTMOCEPY HAYUHAIOT ABH-
raTeCs BAOJIbL 3TOTO Mepenana MEpHOCTH, UTO W CO3AaET aTMocdepHoe ABH-
KEHUEe BO3AYWHbLIX Macc. JIns MOHHMAaHUA 3TOTO SBICHHSA, OOpaTHMCH K
rpaBUTALUU.

Yro Taxoe rpaBuTauMa, cuia taroteHus? Ilouemy oHa cywiecTByeT, Ka-
xosa eé npupoaa? B pesymbTaTte 4ero BCE NMpeaMeThl MaaatoT BHU3, a He Jie-
TAT BBepx? YTO 3acraBnseT uxX ABUraThCsA B ONpENENEHHOM HanpaBieHWH?
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JL1st TOro aTobB! 9TO BEIACHHTE, BEPHEMCS K TIpoLIeccY 00pa30BaHUSA TIIaHE-
ThI B 30HE HEOAHOPOAHOCTH MPOCTPAHCTBA, BO3HHKINETO B PE3YNbTATE B3PhI-
Ba CYNEPHOBOH.

TlocnenoBaTenbHOE CAUAHHE CEMH (HOPM MaTepHil B 30HE HEOITHOPOI-
HOCTH MPWBOAHT K 00pa3zoBaHuio mecTH rHOpuaHbIX ¢opm Matepuu. Tlpu
3TOM HeHTpalH3yeTcs NPOCTPaHCTBEHHAA HEOAHOPOAHOCTbL. TONLKO, Cylue-
CTBYET ONMH HIOAHC — THOPHUAHBIC MATEPHH KAa9eCTBEHHO OTITHHAIOTCS OT
MaTepHid, koTopeie ux obpaszoBanu. [loaToMy cBoboAHbIEe GOPMEl MaTepHi
TIPOOJIKAOT CBOE ABHKECHUE depe3 30HY HEOQHOPOIHOCTH. | HOpHIOHBIC Ma-
TEepHH OpH 3TOM yxe He 00pa3ytoTcs. CHHTE3 BO3HMKAET TOAbKO TOraa, KO-
rga, NO TEM HWAH WHBIM TIPUYMHAM, KOJIWUYIECTBO THOPHAHOHW MaTepHH
yMeHblnaeTcs. Tlocne BoccTaHOBNEHUA anaHca CHHTE3 BHOBBL NMpeEKpamaeT-
csa. Ho, Tak xak MnjaHeTa NMOCTOSHHO TepAET CBOE BEMIECTBO B Pe3YJIbTATE
ANEPHBIX MPOLECCOB W YaCTHIHOH MOTEepH aTtMocdhepbl, TO 3TOT MPOUECC
MPaKTHYECKH NMPOMCXOOUT TOCTOAHHO. He TONbKO KOMeTbl, HO H MMJAHETHI
WUMEIOT ra3oBblH muleid, 9TO W ABASETCA NPHYHHON aTMOC(epHBIX MOTEpb
NNaHEeTHI.

Ilpy CBOEM ABHXEHHW B 30HE HEOAHOPOAHOCTH CBOOOJAHBIC MAaTEpPHH
HanpaBAKIOTCS OT YpOBHS ¢ OONbIIEH MEPHOCTHLIO K YPOBHIO ¢ MEHBIIEH.
MOXHO rOBOpPHTL O Te4eHHsAX CBODOAHBIX (DOPM MaTepHi B 30HE HEOHO-
PDOAHOCTH. B cuiay Toro, ato cBOOO/IHbIE MaTepHH TIO-pa3HOMY pearupyloT
Ha OJHH ¥ TOT e neperan ypoBHEil MEpPHOCTEH, BHYTPHU 30HBI HEOAHOPON-
HOCTH MEPHOAHYECKHU BOHHKAIOT TYpOYNEeHTHI (BHXPH) MOTOKOB.

HMMenHo TypOyaenTb! TeMeHHH H HX HEOANOPOAHOCTD SBIAAIOTCS NPH-
YHHAMH, BBI3LIBAHOUIHMH ABHAKCHHE 3EMHOH KOPbl H H3BEepPXKEHHHA BYJ-
kanoB. CTaHOBUTCA TIOHATHA TAKXE CBA3L MCXAY CONHEUHOIH aKTHBHOCTLIO
M TEKTOHHYECKOW aKTHBHOCTBIO MJAHETHI: CONHEUHbIE DYPH TIPHBOAAT K KO-
nebaHUI0 MOLWHOCTH MOTOKOB. [IpH 2TOM, KadecTBEHHbIC Bapbephl MEXAY
NIaHETapHLIMH YPOBHSAMH HMEIOT pa3zfM9Hyio TIPOMYCKHYIO CMOCODHOCTH
IJIS pa3HbIX MOTOKOB MaTepuil. [103TOMY Ha 3THX Oapbepax MPOHCXOAHT He-
NPONOPLUHOHANBEHOE CKOMIEeHHe CBODOAHEIX OPM MaTEPHH, Y4TO H ABNAETCH
MPUYHHOH MOABAEHHS BHYTPEHHHUX TYpOYNEeHTOR, BbI3bIBAIOWHX TEKTOHHYE-
CKYK) aKTHBHOCT.

Bo3bsMEM B KAaYECTBE MpUMEpa KacKkal M3 LWIECTH MPYIOB ¢ MPONOPLUHO-
HAIBHLIMH pa3MepaMy, rie KaxAblH MOocjeaAyIoWHid 00ablle NPeablIAYILEro
Ha OAHY W Ty *e€ BeJWdHHY. [locne 3armoNHeHUs BEpXHEro BOAOEMA, BONA
TIEPETEKAET Yepe3 Kpal M HAYyMHAeT 3aMOJHATh HUkKeNeXalwH i, KOTOPbIH B
JBa pa3za bonenre BepxHero. Ilociye 3anonHeHHss BTOPOTO, BOJAA NMEPETEKAET B
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TpeTHH W T.1., 10 TEX TOpP, NTOKA He 3aMOJIHATCA BCE WIECTh BONOEMOB.

Jlaxe xorna Bce BOAOEMBI MOJTHEBIE, MOCTYTIAOMAas BoAa OyaeT npoaon-
KaTh NBUraTbCA BHYTPH MX H [EpETEKaTh uepe3 Kpan B HHxKHHUH. [IpH 3TOM
YPOBHH BOJOEMOB OCTAHYTCH TEMH *€. TOITBKO BHYTPH BoAdoEMaA Bofa OyaeT
cO3/1aBaThb BUXPEBLIE TIOTOKH. YBenwdeHue obdbéma BTekaromeH BOABI NMPH-
BEAET TOJNbLKO K 0OJEee MOLUHbIM BUXPEBbIM ABHXXEHHSAM BHYTPH 3THX BOIO-
éMoB. Bona, vcnapsiomascs ¢ MOBEPXHOCTH BOAOEMOB, BOCIMONHAETCA 3a
Cu€T BHOBL NOCTYTIAKOILUEH, H Takas CHCTeMa MOXET CYIIeCTBOBaTh OecKo-
HEYHO [OJNTO WJIH, MO KpaWHeH Mepe, B TEHEHAE ATUTETBHOTO CPOKa.

AHanorugHele npoueccsl HabnonalTcs NMpH GOpMUPOBAHHH H KHIHH
nnaHeTsl. [locne oOpa3oBaHus NaaHeTbl MPOUCXOAHT BbIPABHHMBAHHE MEPHO-
CTH 10 H3HavasHOH. CroOOAHEIE HOPMBI MAaTEPHH TIPOROJNIKAIOT ABUIATHCA
BHYTPH 30HBI HEONHOPOAHOCTH OT YPOBHA MAaKCHMaNbHOH MEPHOCTH K YPOB-
HIO ¢ MUHUMATLHOM, MOTOMY 4TO AM8 cBofoAHbLIX GopM maTepHH 30HAa
HEOJHOPOAHOCTH MEPHOCTH NMPOCTPAHCTBA NPOAOJIAACT CYLIECTBOBATD.
Tax xe, kaK ¥ BONa, 3aroaHvBe BONOEM N0 KpaéB NMPONOSIKAET BTCKATh B HETO
W ABHraTbCA BHYTPH HEro, a U3OBITOK BOABLI TIPOCTO MEPETEKAET B CACAYIO-
LK BOONOEM.

CHHTE3 THOPHAHBIX MAaTepHil BO3OOHOBAAETCS TONBKO MpPH MOTEpE nna-
HETOH 4acTH BewecTBa. Taxum oOpa3oaf, NPOHCXOAHT KPYroodOpoT maTe-
puii B 30HE HEOJHOPOAHOCTH MEPHOCTH npocTtpaHcTBa (cM. Puc. 14), npu-
4u€M JABHAEHHE NOTOKOB MAaTEPHH HanpaBneHo OT YPOBHA € 00.1b1IOH Mep-
HOCTBHIO K YPOBHIO C MCHbLIUCH.

Kpome TOro, BOZHHKAET W nepernan mMIOTHOCTH NMOTOKOB CBOOOIHBIX Ma-
TepHil 11a YpOBHE KaYeCTBEHHLIX 6apbLEPOB. JTO CBA3AHO C TEM, YTO CBOOOA-
HbIE MATEpPUH MPOABAAIOT cedA NMO-pasHOMY MPH H3MEHEHHH MEPHOCTH Npo-
CTPAHCTBA HA OAHY H Ty K€ BENHYHHY. TakuM 00pa3omM, rPagHEHT MEpPHO-
CTH (nepenan) NpoCcTpaHCTBa ABJIACTCH ONMpeAeNsoWHM (PaKTOPOM rpaBHTa-
uuH. Kawaerit CBOOOAHBIH aTOM, MOJICKYJIa CTPEMATCH K MAKCUMANBHO CTa-
OUNLHOMY COCTOSHHIO. ITOMY COCTOSHHIO COOTBETCTBYET ONpPEACHEHHbIH
YpPOBEHb MEPHOCTH B AHarazoHe (1). B caywae oTnH9IHs ypOBHS MCPHOCTH
aTOMa WJIH MOJIEKYABI OT ONTUMaNbLHOro, BOIHWKAET CHIa, BO3Bpamalonias
X K COCTOSHHIO YCTOHYHBOTO paBHOBecHS. MasTHHK ABAAETCA NPEBOCXOM-
HBIM aHanoroM 3toro npouecca. [pH OTKJIOHEHHH OT MONOXEHUS YCTOIUH-
BOrO paBHOBECHSA, BOIHMKAET CHJIA, BO3BPAMIANOMASA MAATHUK K ITOMY CO-
CTOSHUIO. HO, 94TO 3a CHNIA ABHTA€T ATOMBI M MONEKYNBl K OANaHCHOMY
YPOBHIO MEPHOCTH?
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Ecny MBl TOMECTUM B NMOTOKU BOABI, LHPKYAHPYIOIICH B NpYyJAax, MWapH-
KU pa3HOro pa3Mepa M BeCa, TO OHH BLIHECYTCA 3THMU MOTOKaMH Ha YPOBHH
OanaHcHOM ¢ HUMU NNOoTHOCTH. Tak # cBOGOAHBIE MAaTEpPHH YBNEKAIOT 3a CO-
OO aTOMBI ¥ MOJIEKYJIBI, TIPH CBOEM HANpaBlIeHHOM ABH)XEHHH OT YPOBHA C
OOoNblIEH MEPHOCTBIO K YPOBHIO ¢ MeHbleH. Ecny noToku cBoBomHbIX Ma-
TepuU¥ BBIHOCAT aTOMBI W MONEKYBl BBIIE HITW HIKE OaNaHCAOTO YPOBHS
MEpPHOCTH, TO BO3HHKaeT CWJa, BO3BPALIAOIIAA UX K DaNaHCHOMY COCTOA-
HUIO. JTO CBA3aHO C TeM, 4TO oOpasyetcs nepenaa MepHOCTH AL oTHOCH-
TETbHO YPOBHSA YCTOWYABOTO PaBHOBECHS.

ToJbKO TpH NMOTMOLIEHHH 3MEKTPOMArHHTHBIX BOJIH, MEHAETCR COOCT-
BEHHBIW YPOBEHb MEPHOCTH aTOMa HMJIH MOAeKynel. Ilpy 3ToM oHM nprobpe-
TalOT HOBBLIH DanaHCHBIH YPOBEHL MEPHOCTH:

L, =L, + AL, (13)

3TO — OYEHb BAXKHO ANA NMOHWMAHHA UENOro pAAa NPHPOAHBIX fABJIE-
HWi: aTMOCQEPHBIX 3MEKTPHYECKUX pa3psloB, BeTpa, TEKTOHWYECKOH ak-
TUBHOCTH, 3aBUCMMOCTH TOJILLHMHbBI KAYECTBEHHBIX 0APLEPOB OT BPEMEHH CY-
TOK U T.A. PaccMoTpuM 3TH sBiaeHHS Oonee MOApOOHO, TaK KaK BCE OHH
HMEIOT BaXXHOEC 3HAYEHHUE NJ11 BOSHUKHOBEHHS XH3HKN Ha nnaueTe. Hagquém ¢
aTMOC(QEpPHbIX dNEeKTpUHecKkux paspsaoB. Kakosa Mx npupona, no4emMy OHH
BO3HHKAIOT? WX Hanuuue asasercs ewe oAHHM HeOoOXOAHMbIM YCJOBHEM
BO3HUKHOBEHHA XHU3HHU. bes aTMOCchepHOro 3NeKTPHUECTBA WH3HbL HAa HalUeH
MAaHETE NPOCTO HE BO3HHKAA Obl. [To3TOMy nonuManue ero npHpoabl OagT
KMOY K MOHHUMAHHIO 3aKOHOMEPHOCTH BO3HHKHOBEHHS H3HH, KakK Ha Ha-
WEH NAAHCTe, TaK U HA MUANHapaax Apyrux nnaHer so BeeaenHoid.

Kak yxe ynomMuHanocs pasee, CBOOOAHbBIE MaTEPHH MO-pa3HOMY peard-
pyroT Ha uiMeHeHue mepHocTH. Ha ocsewénnod ConHueM MOBEpXHOCTH
MAAHETHL TIPOUCXOAUT MOFNOWEHHE COMHEYHBIX H3TYHECHHIT MONEKYaaMu
aTMoC(epbl M NMOBEPXHOCTHOTO cJiodA. [IpH 3TOM yBEeNmHuMBaeTca COOCTBEH-
HBIH YPOBEHBL MEPHOCTH HTHX MONEKYN [cM. ypaBHeHHe (3)]. 3To NpHBOAWT
K TOMY, YTO OHH BCE BMECTE W3MEHAI0T OOmHii ypPOBEHL MEPHOCTH OCBE-
INEHHOM TEPPHTOPHH Ha HekoTopylo BenHauHy AL. Kak cacncreue, nameHs-
eTcs TOJIIHHA Ka4YeCcTBEHHOTO Oapbepa MexAaAy (PH3HYEeCKOH H 3¢pupHOH
chepamu. Ha ypoBHe 3TOro OGapbepa HaduHHAKT CKalJWBaTbCA CBOOOAHbIE
MaTepUH. DTO NPOHCXOAUT NMOTOMY, 9T0 MpH Honee MONTHOM Ka4eCTBEHHOM
Dapbepe Mexay YPOBHAMH MPOMNyCkHas crnocodbHocTh Oapbhepa ans cBoOOA-
HBIX MaTepUil ymeHbmaercs, M30bImoaHas KOHUEHTpaUHs CBOOOAHBIX MaTe-
pHH pacTéT A0 TeX NOp, MOKA CYWECTBYET U3MEHEHHbI YPOBEHb MEPHOCTH
Ha OCBEIUEHHOW TEPPUTOPUH.
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[TapannensHO 2TOMY TpouUecCy NMPOUCXOMUT JAPYTOH, HE MEHEE BAKHBII.
Ha ocBeméHHON TeppHTOPHH yBEITHUHBAETCS COOCTBEHHBIN YpOBEHbL Mep-
HOCTH, B TO BpEeMSl KAK HA HCOCBEIIEHHOH TEPPHTOPHH COXPAHACTCA
npexxHUH OanaHCHLIA ypoBeHb MepHOCTH. TakuM odpa3zom, Mexay ocBe-
WEHHON W HEOCBELWEHHOH TeppUTOPHAMM BO3HHMKaeT nepenaa (rpaaHeHT)
MEPHOCTH MEXIY YPOBHAMH MEPHOCTH. DTOT MEPENay MEPHOCTH HANpaBieH
BIOJIb TIOBEPXHOCTH MJAAHETHI, YTO MPUBOAHT B ABHXXEHHE CBOOOAHBIE MaTe-
pMH, TapaJIJIEALHO €€ TTOBEPXHOCTH OT 30HBI ¢ OONTBIDHM YPOBHEM MEPHOCTH
(ocBemi€HHAs TTOBEPXHOCTH) K 30HE ¢ MEHBIIHM YPOBHEM MEPHOCTH (Heoc-
BeEHHAsA TOBEPXHOCTL). B pe3ymsTare NOABAEHHS BTOPOTO HarpaBjieHUs
ABHXXECHUSA CBODOAHBIX MaTEpHH rMapayieTbHO MOBEPXHOCTH, BO3HHKAET Me-
penan atMochepHoro narienus (cm. Pue. 15) # yMeHbIIaeTcs CHia Txke-
ctu. Tak kak Mosnekynel atMoc(epbl He CBSA3aHbI MEXTY COOOH B KECTKHE
(TBEpROE COCTOSHHE BELIECTBA) WU MOAYKECTKUE CHCTeMbl (KHIAKOE CO-
CTOSIHUE BEMECTBA), TO TNMepenajg MEPHOCTH TMPOCTPAHCTBA BAOAL NOBEPXHO-
CTH NPUBOAHT K TOMY, 4TO NMOTOK CBOOOJIHBIX MaTepHH yBJeKaeT 3a COOOH
MosieKynbl, obpazyrowue atmochepy. Bosaywnbie mMaccbl NPHXOAAT B
ABHAEHHE, BO3HHKaAeT BeTep. JIpH 3TOM «pasorpersie» MONEKYbl (MOJNeKy-
NBl, TOTHOTHBWIME CONHETHbIC H3NICUECHHSA) MEPEMCITAalOTCA Ha HEOCBEUIEH-
HY10 TEPPHUTOPHIO, FAE MPOUCXOAHT CMOHTAHHOE (CaMOMPOU3BOJILHOE) H3ITY-
YEeHHE UMK BONH. JIpyrumu cnogamu, COOCTBEHHbIH YPOBEHL MEPHOCTH ITHX
MOJIEKYJl BBILIE CODCTBENHOrO VPOBHSA aTMocthepsl HEOCBEMEHHOH MOBEPX-
HOCTM H HMEHHO 3TOT rnepernan H TPOBOUHPYET CNOHTAHHOE H3JTYyYeHHe
BOJIH.

«XonoaHbie» MOJIEKYNEl, B CBOIO OYEPEAb, HMEIOT YPOBEHb COOCTBEH-
HbIH MEPHOCTH HH¥Ke COOCTBEHHOTO YPOBHA MEPHOCTH OCBELUEHHOH TEPpH-
TOPHH, 4TO NTPOBOLMPYET MACCOBOE MNornoweHue uinydeHnd ConHua u ten-
NOBLIX H3NYYEHWH OCBEWEHHOH MOBEPXHOCTH. TloCTENEeHHO NpPOHCXOAHT
BBIPABHHBAHUE MEWKIY COOCTBEHHBLIM YPOBHEM MEPHOCTH OCBEIIEHHOM TMO-
BEPXHOCTH H COOCTBEHHBLIM YPOBHEM MEpPHOCTH Monekyin. [Tpu 3Tom, ecnu
CODCTBECHHBIH YPOBEHE MEPHOCTH «XOJOAHBIX» MOAEKYJ 3HAYUTEIIBHO OTIH-
4yaeTcs OT COOCTBEHHOrO YPOBHA MEPHOCTH OCBEIIEHHOW TEPPHTOPHH, MpPO-
HCXOAUT CHHWeHue nocieaHero. Koraa codCcTBeHHbIH YPOBEHb MEpPHOCTH
OCBEIUEHHOH TEPPHTOPHH OITYCKAETCA N0 YPOBHA, TAK HA3bIBAEMOH, TOYKH
«pOChb1», MONEKYJbI BOALl H3 ra3000pa3HOro COCTOAHHA MEPEXOAAT B WKHI-
koe. Beinmapaer poca. Eciiv 3TO npoucxXoldT Ha ypoBHE ODJAaYHOCTH, TIPO-
LUecc KanneobpaloBaHWs TMpUOOpeTaeT UENHOW XapakTep, H BbiNanaer
O b.
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[IpH 3TOM COCTOSTHWE KAdeCTBEHHOro 0apbepa MCKY I(PHPHEIM W (PH-
3WIECKHM YPOBHSIMH BO3BpamiacTcs k HopMe. B cirywae, xorna 3ToT npotecc
MPOUCXOAUT OBICTPO W PE3KO, CKOMMUBIUMECA HA YPOBHE KAYECTBEHHOTO
6ap1>epa CBO6OHHBIC MATEPHUHU CTEKAIOT HﬂBHHOOSpa.BHO. M Bo3HUKalOT aT™MO-
cthepHble JNEKTPHUECKHE Pa3pAlbl — MOJHHH,

AHarnoruelt 3TOMy npoueccy MOXeT NMOCNy X HTh MIOTHHA Ha peke, Y KO-
TOPOH OTKPBLUIH BCE NUTIO3LI U BCA BONA, HAKOTUIEHHAs MIOTHHOM, 0CBODOX-
naeTcs OJIHOBpeMeHHO. [leproanyeckas cyMeHa IHA W HOYH AesaeT 3aKOHO-
MEpPHBIM W eCTeCTBEHHBIMH OTHUCaHHOE BeIUE. JIpyrAMY CloBaMH, BOZHHK-
HOBEHHE *KH3HHU SBJAETCA €CTECTBEHHbIM H 32aKOHOMEPHBIM 3TaNOM B XO-
A€ IBONOUUY NNAHET, HMEIONIMX aTMocdepy, BOAY, NEPHOAHYECKYI) CMe-
HYy 1HSl H HOYH.

OueHb BaXXHBIH MapaMeTp — NPOAOJIKHTEJIbHOCTDL NIAHETAPHBIX CY-
TOK, ONpeenseMasl pa3MepamH TIAHEThl H CKOPOCTRIO €€ BpalleHHA BOKPYT
cobcTBeHHOH ocH. ONTHUMaANBHBIMH IS BO3HHKHOBEHHS XHU3HH ABIATIOTCH
TIJIAHETHl ¢ TIPONOMKATENBHOCTBIO MIAHETAPHBIX CYTOK B WHTEPBAE 3HAYC-
Huit 18-48 3eMHBIX yacoB.

Tlpy MeHblued MpOoAOSKUTENBLHOCTH TUIAHETAPHBIX CYTOK ONHCAHHbIC
BBIIIE TIPOLIECCHI HE AOCTHTAKT YPOBHS, TIPH KOTOPOM NMPOHCXOAHT aKTHB-
HOE JIBMXKEHHE aTMOCEPHBLIX Mace W pa3psalibl aTMOCHEPHOTrO INEKTPHYECT-
Ba, 0€3 Yero BO3HHKHOBEHHE OPraHUYECKOH HU3HH HEBO3MOXKHO.

bonee mautenbHble NnaHeTapHsle CYTKH (Oonemwe, 9eM 48 3CMHBIX 4a-
COB) MPHBOAAT K MOCTOAHHOMY I[UTOPMOBOMY COCTOAHHIO aT™Moc(ephb! miia-
HETHI, YTO CO3NAET TAKENLIE YCIOBUA [UIA BOZHHKHOBEHHSA W pa3BUTUA XM3-
HH. Ha Takux nnaveTax »XH3Hb MOXET BOIHHKHYTh TOJIKO KOra HHTEHCHB-
HOCTh M3JIYYEHHH 3BE3/bl, AOCTHrAIOLIUX TOBEPXHOCTH TMNAHETBI, YMEHb-
LWHTCA A0 OMPEACTEHHOTO YPOBHA.

Tonsko Npu yposHe H3Ny4YeHWH 3BE3AbI, KOTAAa OCBEIUEHHAA MOBEPX-
HOCTb [JIAHETbl HE MEeperpeBaeTcs, BO3HHMKAIOT YCNOBHMA s 3apOXIEHMA
XH3IHU. OOBI9HO, TaKHE YCIOBUSA TIOABASIOTCA Ha NMOCACOHEH CTAIHH IBOJIO-
UMM 3BE3 W NaXe €CITH HAa HUX H BO3HHKAET KH3Hb, TO OHA HE YCNEBAeT pa3-
BUTBCA 110 CAOKHBIX (POPM NMepen TeM, Kak 3Be3na norudaer.

MNTax, BOBHHKHOBEHHE #KHU3HH HA NJIAHETAX ABJAETCA 3AKOHOMEDPHbIM
M eCTCCTBEHHbLIM 3TariOM 3BOJIIOUHH 3BE3AHLIX cHCTeM. JKH3HL Ha HauleH
niaHere 3emian HE Mmorna HE BO3HUKHYTE. ..
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Masa 2. XKuBaa matepusa. 3aKOHOMEPHOCTH
BO3SHUMKHOBEHMA XXU3HU B KOCMOCe

Bonpoc 0 BO3HUKHOBEHHM XH3HH HA HALUEH MJIaHeTe BCeraa Obn «KaM-
HeM nipeTKHOBeHHAY. C npeBHUX BpeMEH GUNocodul, YIEHEBIE MBITATHCE pa3-
ragate TalHy XHW3HH. Co3naBalHCh pa3HBIE TEOPHH, THTIOTEIBI O MPHPOAE
KHBOH MaTepuH. Bce oHM OasupyroTcs Ha mocTynaTtax (MOASATHAX, TIPHHA-
MaeMbIX 0€3 IOKa3aTeNbCTB).

UtoObl COXpaHHUTb 3TH TEOPHH KUIHECTIOCOOHBIMH, MO3AHEE BBOAMIUCDH
HOBBIE W HOBBIEC MOCTYaTH. B HacTosmiee BpeMs BCE CYMIECTBYIOMHE «Ha-
YyTHbIE» TEOPHU UMEIOT B CBOEM PyHAAMEHTE ACCATKH, a MOPOH H COTHH MO-
ctynartoB. K ux 4ucny OTHOCHTCA M coBpeMeHHas ¢uznka. Mudopmaumus,
KOTOPYIO HEIOBEYECTBO HAKOMWAO K KOHLYy ABAAUATONO BEKAa, MOJHOCTBIO
NeNaeT 3TH TEOPHH HECOCTOATEIbHBLIMH.

B Ttom aucne v pusnky. OTKpBITHA NMOCNEAHEH YeTBEepPTH ABanUAaTOro
B€Ka B 0ONacTu aAepHOi (PH3NKH pa3pyLUHIH TTOCNEAHIOI0 TOGKY OMOPhI CO-
BpeMeHHOH (M3UKH. OCHOBHO# 3aKOH (UIHKH 3aKOH COXPAHCHHRA Ma-
TEePHH OBIT  YHUYTOXEH pEe3ynbTaTaMH JKCMEPHMEHTOB (PHIHUKOB-
saepwHkoB. CyTb 3TOr0 NOCTyaaTa — B TOM, YTO MATCPHS HHOTKYAA HE
NOABJISIETCA M HHKYNA He Hcue3daeT. [IpUMCHUTENBHO K CHHTE3Y YacTHIl B
Xole AflepHbIX PEaKUHiHd, 3TOT 3aKOH MOYKHO 3aMHCaThb B CNEAYIOILEM BHAC!

m; + my 2> my; (1)

HApyrvMu cnoBaMM, Macca BO3ZHHMKIIEH B PE3yNbTaTe CHHTE3a YacCTHLUb!
JIOJOKHA OBITH MEHLWE #H paBHOH COBOKYTIHOI Macce 4acTHU €€ CO31aB-
wux. Peaynsratsl 3kcnepuMeHTOB BBEAH (PHUIMKOB-A/ICPLUHKOB B COCTOSHHE
1IJOKa, U3 KOTOPOT'O OHW HE CMOTNH BLIHTH W MO cel aeHb. Beé aeno «ron-
KO» B TOM, YTO B HEKOTOPLIX IKCIIEPHMEHTAX MACCA BOIHHKILECH YaCTHLIbI
MOPOH Ha HECKONBLKO MOPSAAKOB TIPEBLIIANA COBOKYTTHYHO Maccy JacTuL, ¢
CO3AaBIUMX:

m; + m; << m; (2)

PeanbHble 3KCMIEPUMEHTHI, peanbHbIe MPUOOPHI, a pe3ynbsTaThl — adco-
MOTHO (paHTacTHYECKHUE. BemecTBo moasunocs H3 HHOTKYna. [MpHaém, oT-
KNOHEHHE Pe3yNbTaTOB OT 3aKOHA JIEKMUT He B npeaenax norpewniocTH mpH-
oopos. [IpudOPHI ¢ NOTPEWHOCTLEIO 00IEC MATH ITPOLICHTOR INMPAKTHIECKH HE
HCTMOTL3YIOTCSA JNIA HaygHBIX uccnenosaduid. [lo3aToamy B ciydae, koraa pe-
3yJbTaTbl HA HECKONBKO NOPAAKOB OTIHYAKTCA OT OXKHAaeMbIX, MOrpem-
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HOCTb NIPHOOPOB HHKAKOTO 3HAYEHHUS HE HMECT.

Jeno B ToM, 9TO y Y9€HBIX HET H He MOKET ObITh HHKAKOTO o0bsCHe-
HHA. Te aBneHHsA, KOTOpble Yu€Hble HAONIOJAAIOT NMOCPENCTBOM MNPHOOpOB
WJIH BU3YaIbHO, €CTh NPOABJIECHHA PEanbHEIX 3aKOHOB NpHpons!. PeanbHble
3aKOHbI NPUPOALI GOPMHPYIOTCA HA YPOBHAX MAKPOKOCMOCA H MHUKPO-
KocMOca.

Bcé, ¢ 9eM 4YesioBex COTpUKacaeTcsa B CBOEH KHUZHH, HAXOMATCA MEXIY
MAKPOKOCMOCOM H MUKPOKOCMOCOM. MIMEHHO 1MO3TOMY, KOrla 9€0BEK C
TIOMOU1BIO TIPUOOPOB CMOT 3aTNISHYTH B MHKPOMMP, OH BNEPBBIC CTONIKHYNCA
C 3aKOHAMH TIPUPOIBI, @ HE C HX TIPOABASHUAMU. Martepus He mosBuiach U3
HHOTKYyHa. Bcé — ropazno npolule U cloxHee OAHOBPEMEHHO: TO, YTO Yes10-
BEK 3HAET 0 MATEPHH Y JYMaeT, KaK O 3aBeplI€HHOM, a0COI10THOM TMOHA-
THH, Ha CaMOM aeJie, ABJISESTCA NHIUb MANIEHbKOW YaCTbHO 3TOrO NOHATHS.

MaTtepHust A€HCTBHTENBHO HUKY/A HE HCYE3AeT M HHOTKYAAa HE NOABIA-
eTcd; neHcrauTensHo cymecTsyeT 3akoH Coxpanenaus Martepun, TombKO
OH He TaKO#, KaKuUM ero NpeacTaBfAlT JJOAH... TakuM odpa3om, cyluiecT-
BYIONIME HAYYHBIC TEOPHH, OCHOBAHHBIE HA IMOCTY/AaTaxX, OKa3alluCh MEPTBO-
POXIAEHHBLIMH. OHH HE CMOTJIM NaTb KaKOro-nufo CTPOHHOr0 M JIOMMYECKOTO
OOBACHEHHS,

WUaeansHOW TeopHed MOXHO HA3BaThb TAKYHK) TEOPHIO, KOTOPAS HWMEET B
CBOEM (pyHAAMEHTE HECKOJIBKO MW OAWH nocTynar. Takas TeopHs cylecTt-
BYeT — TeOpHs DOXECTBCHHOTO TIPOUCXOXICHHS BCETO CYILETO:

«B nayaae comesopun boz nebo u sesmmo. 3ewan e ovlaa bessuona u
nycma, u mosta Hao oesonou, u Jvx boocuii nocuicsi nao eodoun. M ckazan
boe: oa byoem ceem. M cman ceem. M ysuden boe ceem, umo on xopouw. u
omoemut bo.: ceem om mpuywl. H nazsan boz cecm onéw, a mosy nousio. M1
Ovln eeuep, u Oblao ympo. deub 00uH. M cxasa.r boz: oa 6voem meepos no-
cpedu s00bl, u 0a omocisiem ona o0y om goowl. M co3dar boz meepos,; u
omoensr 00y, KOmMopas noo Mmeepovlo, om 600bl, Komopas Had neepovio. Y
cmano mak.

A ckasun boe: 0a cobepémces oda, komopas n00 nebosl, 8 0OOHO Mecmo,
u 0a neumca cywa. M cmano max. M nazean boz cywy sewnéo, a cooparnue
600 nazean mopasu. M yeuden boe, umo amo xopowo. H crkasar boz: da
npoupPacmum 3eMAf8 3e1CHb, MPagy Celowylo Cexs, 0epeso niooosunmoe,
npuHoCsuee nopooy CeoeMy 1100, 6 KOmopom ceums eeo Ha zemie. M cmaio
max. M npouseeina 3eanis 3eaenb, mpasgy, Celowylo cess nopoody eé, u 0epeeso,
npuHoCAWee n100, 8 KOMoOpom cemsi e2o no pooy e2o. M ysuden Boz, umo
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amo xopouto. M 6vin geyep, u 66110 ympo: 0ens mpemui.

H cxazan Boz: oa byoym ceemuaa na meepou HebecHOl, 0151 OMOEAeHUS
OHSL O HOMU, U Ot 3HAMEHUU, U 8DEMEH, U Onell, u 20008, M oa 6yoym onu
CREMUAbHUKAMU HA MEEPOU HebecHou, ymodbl ceemums Ha zesno. H cmano
max. H co30anr boz 0sa ceemuaa senukue: ceemuwto doiavuioe, 018 ynpaane-
HUsL OHEM, U C8EMUN0 MeHbLuee, O YNPAGAEHUS HOYbIO, U 36€30bl; M nocma-
eui ux boe na meepou nebecnou, umodsl ceemums Ha seso, H ynpasiaime
OHEM U HOUbIO, U omOeaumvb ceem om momwl. M yeuoen boe, umo 3mo xopo-
wo. U bvin seuep, u 66110 ympo. 0ensb 4emeseépineii.

H crazan boz: 0a npousgedem 800a npecmoblKAlOUIUNCA, OYIULY HCUBYIO, U
mnuyebl 0a noremsAmn HAao 3emiéio, no meepou Hebecnou. W comeopun boc
pblb 00.1bUIUX U BCAKYIO OVULY HCUBOMHBIX NPECMBIKAOWIUXCA, KOMOPbIX
npouseeaa 600a, nNo pooy WX, U BCAKVIO MRUYY NepHamyro no pooy eé. M y
guoe 4 boz, umo 3mo xopowo. H bnazocaoswr ux boe, zosopa: niooumecs u
PAIMHONCAUMECH, U HANOAHAUME BOOb! & MOPAX, U NMUYbl Od PAIMHONCA-
romesi Ha sexae. M 6oia geuep, u 66110 ympo. 0enn namolil.

U crazan Boz: 0a npouszgedém 3eanst Oywy Hugyro nopooy €€, CKomoe,
u 2a0086, u 36epeli sesublx no pooy ux. M cmaro max. M cozoaar boe zsepeii
3EMHBIX HOPOOY UX, I CKON O POOY €20, U 8Cex 2d008 3eMHbLX ho pooy ux. M
yeuoen boz, unmo amo xopouwo.

U crazan boe: comeopur wenosexa no oopazy FHawesty, no nododuio
Haweny, u 0a enadoviueceyom oHu Hao puloasii MopckusMu, U HAa0 Nmuyami
HeOeCHBLMI, U HAO CKOIMOAL, U HAO 6Cell 3eMAEI0, U HA0 ceitu 2adar, npe-
cMuikarouumucs no seane. M comsopun boe yenrosexa no oopasy Ceoesy, no
ovpasy boxcino comeopui €20 MyMHCYUMY U HCEHUYUHY COMBOPILT IX,

U oracocnoeun ux boe. u ckaszaa us boz: nrodumecv u passtnoxcaii-
IMeCh, U HANOMHAWINE 3EANI0, U 0OAAOQUIME €10, U 61A0LIYECMEYVIIME HAOD Pbi-
OaMU MOPCKUMU, U HAO GCAKUM HCUBOMHBIAL, Npecibtkaloujusca no sesvie. M
ckazan boe: eom, A 0an 6ast 6csakyio mpagy cerouvio cems, Kakas ecms Ha
geell 3CMAE, U BCAKOe 0epPesn, Yy KOMopo2o Ni00 OPCBeCH»slll, Ceroujlill ces.
gaM cue byoem 6 nuwy, A 6CeM 38E€PAM 3CMHbIAM, U 8CEM NMUYAM HEOECHDBIAL,
U BCAKOMY NPECMbIKAIOWEeMYCA N0 3eMie, 8 Komopos oyuwa xueds, oanr A
BCIO 3EAEHb MPAGHYIO 8 NULYY.

H cmano max. U yeudei boe 6cé, ymo On cozdan, 1 80m, XOPOWIO 8eCh-
ma. U bbLr geuep, u 66110 ympo: 0ens wecmoli. Tak coeepuiensl Hebo 1 3eal-
s u 6cé gouncmeo ux. M coeepuwunr boz k cedvbromy onrwo dera Ceou, komo-
pule On Oeaan, u noyua ¢ 0edb cedbatoli om ecex 0ea Ceoux, Komopule 0eaa.
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W bnacocrosua boe cedvmont 0ens, u oceemir €20, uOO 8 OHbIL NOHIUT OM
3
acex Oea Ceoux, komopole boz meopuwn u cosudan...»

HNneansHas Teopus, He npasna nH? Tonbko oauH noctynat — lNocnonb
Bor. OH He obbAcHAETCA, a TpHHWMaeTcs, kak caMo coboli nanHoe. Bcé oc-
TansHOe ecThb pe3ynnTaT boxbsero TBopeHus. Jlorudecku nocrpoeHo 0ely-
nipeyHo. A (paKTHUECKH, K04 K TOHHMAHHIO MUPO3AaHHS OOHOBPEMEHHO
ABJIAETCA 3aAMKOM 3TOr0 MOHWMAHHUA. 3aMKHYTHIH KpyT 6¢3 Hauana u 6¢3
KOH1a.

Ho, He myMmaro, 9TO Takas «HAdeambHas» TEOPHS MOKET YCTPOHThL Mobo-
TO 4EJIOBEKA, NMOCTABUBILETO CBOEH LETBIO NMO3HAHHE OKPYXKAaWUIero Hac
mupa. Ho, kak HY CTpaHHO, OONBIWHHCTBO YUEHbIX, MOCTABHBILMX ITY UENb,
He H30e)anu «moOOTHBIX 2(DPEKTOB» BIHAHHA «HAEANLHOH» Teopuu [ oc-
nona bora. Bce npuHUMAKOT, KaK AOJKHBIH (hakT, NONOKEHHUE, YTO HEAOBEK
ects korus Camoro T'ocriona bora: «...M comeopur boe werosexa no obpaszy
Ceoemy, no obpazy boaxcuo...»

KoHeuHo, BeCbMa NpHATHO YYBCTBOBaThL ceds konued I'ocnopa bora.
M B COOTBETCTBUM C ITHM, CIUTATh, 9TO BCE, YeM pacnoiaraeT 4eNOoBeK s
NO3HAHHA OKPYIKAIOLIEro Hac MHpa, €cTb MPeaen, BEpIIMHa BO3MOWKHOTO,
YTO BCE HALUM OPTaHbl HYBCTB ABASIOTCS BEHLIOM PAa3BUTHSA KHBOW MATCPUH.
Hnave, kak MOXHO OOBACHHUTEL TOT (PAKT, 9TO KYUYEHBLIMHY» MPHIHAETCS TOMb-
KO TO, YTO OHW CAMM MOTYT MOLUYMaTb CBOHMH COOCTBEHHbIMH PYKaMH?

ECTeCTBGHHO, HENOBEK MOXET MOTBITaTECA OCMBICAHWTEL TONBKO TO, HTO
MPOLIIO YePE3 YENOBEUECKHE OpraHbl YyBCTB. [IpH 3TOM TONBKO HY®)HO BCe-
raa NMOMHHTH, UTO OHH He BepLIHHA BO3MOKHOro, a TOJbKO lepBas
CTyNeHb pa3BuTHs PazymMa d monbITaThes HaWTH CnocoObl pacIMpHTL H
YCHANTb TOHKHE H ciadble CTPYHKH HH(OPMALIHH, MPOCAYHBAIOLIHECA B Ue-
NOBEYECKHH MO3I 4epe3 OpraHbl YyBCTB.

Heobxonumo pazsuBath cebs, CBOH MO3r A0 TEX TIOP, MOKA 3TH «TOHKHE
¥ cnabble CTpYHKH» HE NMpeBpaTATCA B MOUWHbIE NOTOKH. M Toraa SoabluHH-
CTBO TAHHW MPHPOAbI CHANyTCSs HAa MHJIOCTH BOCTOp#ecTBOBaBuicro Pa3zy-
Ma... A roka 3To He MPOH30WIN0, AaBalTe MOMNBITAEMCA CAENATh MepBble
wiaru no Jopore Pazyma...

Hrax, kakne yCnoBHsA AOMKHBI ObUTH BO3HWKHYTL Ha MiaHeTe, MpH Ko-
TOPbIX BO3MOXHO 3apOXAECHHE XH3IHH?

3 Berxnit 3aser, IMepsas K112 Motices, «bmine», rnasa 1.
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Takux yCnoBUH HECKONBKO:!

1. Hananuxe noctosinnoro nmepenana mepuoctu {. Beawawwa rnocro-
SIHHOTO Tepenajga MEpHOCTH M KO3()OHUHMEHT KBAHTOBAHHA MPOCTPAHCTBA Y;
(ompenensonHi KONHAeCTBO (JOPM MaTEPHIH TAaHHOTO THTIA, KOTOPbIE MOTYT
CJIMThCH B NMpeAenax 3TOro rnepenana) onpeaensioT 3BOSMIOUHOHHBIH MOTEH-
UHaT BO3MOXHOH XU3HHU. KpaTHOCTb 3THX BENHYUH — KPUTEPHH, HaloMi
NpEeACTaBAECHHE O KOMHYECTBE KadeCTBECHHBIX 0apbepoB (YPOBHEH), BO3HH-
K2IOIHUX BHYTPH 3TOTO Tepenana MepHocTH. KonrnuectBo OaphepoB xapak-
TEepH3yeT Ka4eCTBEHHOE MAOT000pa3ve BOIMOXKHOM XH3AH. B ToMm gucne —
BO3MOXHOCTB TIOSIB/IEHUS pa3yMa U €ro pa3sHTHA.

2. Haauuue Boabl. Bona aBnserca oCHOBOH OPraHMYECKOMN >XH3HM Ha
HauleH miaHere. KoHedHo e, CymecTBYIOT POPMBI XH3HH HE TOJBKO Ha
6enkoBoi ocHoBe. Ho, A Hayana, HEOOXOAHUMO MPOCACAHUTHL 3aKOHOMEPHO-
CTH BO3HHKHOBEHHs OEMKOBOH *H3HH. HeoOXoMHMO NMOHATH, 9TO MPOHCXO-
OWT B HalleM COOCTBEHHOM QOME, NMepel TeM, KaK 3arjis, ILBaTh B yXHe.

3. Haanuue aTtMmocdepnbl. ATMochepa ssnsercs Handonee AMHaMHY-
HOM, aKTUBHONH 9acTeiO MaHeTel. OHa OBICTPO H PE3KO pearHpyeT Ha H3Me-
HEHMHA COCTOAHUSA BHEMIHEH cp€abl, 4HTO OYCHL BaXHO AJMA BO3HHKHOBCHHA
*H3HW. Hanudaue B atMochepe KHCJIOPOAZ H YIJIEKHCI0r0 ra3oB — 3HAaK
HaIMUUS Ha NaneTe OENKOBOM HHIHM.

ATtMochepa He 10JkHa OBITL OUeHL TMAOTHOH M 9pe3MepHO pa3pexén-
HoH. [Tpy odeHs MNOTHON aTMocdepe H3ITYUEeHHS 3BE3TLI HEe JOCTHTaloT No-
BEPXHOCTH MNaHEeTh! ¥ He HarpesaloT e€. [Ipu 3ToM HUXHKe cnoH aTMoche-
Pbl HE MOrAOWAT W3NYYEHHS 3BE3/IbI H TEMNJI0BbIE H3NYUEHHUA MOBEPXHOCT-
HBIX CJIOEB TMNaHeThl. B pe3ynpTate, mepenaj MepPHOCTH MEXNY OCBEIUEH-
HOW M HOYHOH YaCTAMH NOBEPXHOCTH NAAHETLI HE BO3MHKaAeET. Y, xak cren-
CTBUE, HE BO3HHKAET ABHKeHHe aTMOC(EePHBIX MACC B HHIKHHX CJIOAX 4TMO-
chepnl. TlpH OTCYTCTBUH rpanueHTa (nepenana) MepHOCTH BAOML NTOBEPXHO-
CTH TIJIAHETHI, He BO3ZHHKANT aTMochepHbIe JIEKTPHYECKHE Pa3psAlbl.

B ape3amepHo pazpexénuoil aTMocepe HHKHHE CIOH HUMEIOT BO3MOXK-
HOCTb MOrAOWIATL U3NYUEHHS 3BE3ABI U TEMJOBbIE U3NYYEHHSA MOBEPXHOCTH.
Ho ripy 3TOM, He BO3HUKaET /IBHAEHHE aTMOCPepHBIX MACC, KAK pe3ynsTaT
€€ 9pe3MEPHOH Pa3peXEHHOCTH.

Kak u3BecTHO, BenWUYMHA M TIOTHOCTL aTMOC(epsl onpenenseTcs pas-
MEpOM W Maccou miaHeTsl. [103TOMY TOMABKO TMJIAHEThl, COH3MEPHMLIE O
pazMepamM H Macce ¢ HalueH naaHeTou 3eanél, MMEeT MakCHManbHO dnaro-
MPUSTHBIC YCNOBUA JUTS BO3ZHUKHOBEHUS OENKOBOW *H3HH. AT™Mocdepa He
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ROKHA OBITE HH 9PE3MEPHO (TAKETIOHY, IHH ApEe3IMEPHO WIETKOHY.

4. Hananuue nepHoanyveckoH cMensl THA H HO4H. ITnanerapHeie cy-
TKHM He AOJIKHBI OBITH HM OUCHb KOPOTKHMH M HH OYCHb AJIHHHBIMH.
TInaneTsl ¢ TPOAOIKHTENBHOCTBIO TUTAHETAPHEIX CYTOK B TIpenenax aMara-
30Ha 18-48 3eMHBIX 9acCOB MMEIOT MaKCHUMANIbHO ONaronpHATHBIE YCIOBHSA
A7l BO3HWKHOBEHU S XHU3HH.

HanoMuuM, 9T0 B OQHEBHOE BpeMS TUIAHETAPHBIX CYTOK, B pe3yabrare
TIOrIONICHUS U3TYyICHUHN 3BE3Mbl H TEMJIOBBIX H3MYdeAUH MOBEPXHOCTH, YBE-
JMYUBACTCA YPOBEHb MEPHOCTH OCBEHIEHHOrO y4acTKa, B TO BpeMs, KaK Ha
HOYHOH H9acTH TNAHETH! YPOBEHB MEPHOCTH aTMOC(epPBl OCTAETCA TIPEHKHAM
W [axe yMeHbwaeTcs. CHUXKEHHE YPOBHA MEPHOCTH HOYHOH (HEOCBEIEH-
HOM) Y4aCTH TIOBEPXHOCTH [UTAHETHI BO3HWKAET, KaK CAEACTBHE OXJIaXKAECHHS
(MonekyAabl aTMOC(EPB! MPH STOM U3NVUYAKOT TEMJIOBLIE BOJIHbI).

B peaynsTaTte, Mexay OCBELUIEHHOH ¥ HOYHOH 30HAMH MAaHeTbl 00pa3y-
€TCA IPaaMeHT (nepenaa) MepHOCTH. IIpH AOCTHXEHHH HEKOTOPOTO YPOB-
HA Nepenana MEpHOCTH, BOZHHKAET ABHACHHE HHAKHHUX CN0EB aTMochepsl
TIIAHETHl BAOJB ITOrO nepenana.

Ecnu npopgomkHTensHOCTL TnaHeTapHbIX CYTOK Hebonbmas, nepenan
MEPHOCTH He JOCTHIaeT YPOBHA, MPH KOTOPOM BO3HHKAIOT KakHe-nHbo cy-
ILECTBEHHBIE NBHXEHHUA MACC HUXHHX CNOEB aTMOCHEPDI MNAHETEL.

Ecnu e npoaomKuTeNnsHOCTL MAaHeTapHbIX CYTOK 00sbwan, nepenan
MEPHOCTH CTAHOBHUTCH HACTOJNLKO CYLIECTBEHHBIM, YTO MPHBOAMT K MOLU-
HBIM H MPOAOMKHTENBHBIM aTMOC(EPHBIM OYpsM U IUTOPMaM, B pe3yfhTare
KOTOPbIX YHHYTOXKAETCH BEPXHHH CNOH MIAHETAPHOrO rpyHTa, 4TO CO3AAET
HEBO3MOMXHOCTE Pa3BUTHUA (PAops! TnaHeTsl. LLITOpMOBOE COCTOAHHE aTMO-
c(pepbl BLI3LIBACT TAKXKE MOIMIHOE ABHXKEHHE MOBEPXHOCTHLIX CIIOEB OKEAHOB
NJaHeTsl, 4TO, B CBOIO OUepe/lb, AeNaeT HEBO3MOKHBIM 3aPOKIACHWE KHIHH B
BOAE.

5. Hannune pazpsanoB armocthepHoro djekTpHuecrBa. Bo Bpems
pa3psinoB aTMOC(EPHOro INEKTPHHECTBA, B MOPCKOH BOAE MPOHCXOAWT CHH-
Te3 OpraHM4YecKHX MoJieKysd. B 30He pa3psana co3naércs AOMOMHHUTENBHOE
HCKPHBIIEHHE NPOCTPAHCTBA (M3MEHEHHE YPOBHS MEPHOCTH), MPH KOTOPOM
MOJIEKYNIbl HCOPTAHUYECKHX COETHHEHHH, pacTBOPEHHBIX B BOJE, COC THHS-
FOTCA MeXay co00H B KaueCTBEHHO HOBOM nopsake, odpalys opraHHueckue
COEAWHEHHSA, KOTOPLIE MPEACTABAAOT COOOH LEMOYKH OTHOTHITHBIX aTOMOB.

Tonbko MomrHbie pa3psiasl aTMOC(HEPHOTO IEKTPHIECTBA CMOCOOHEI
co3aaTb HEOOXOAHMBIE YCITOBHSA, MPH KOTOPbIX YPOBEHb MEPHOCTH NOCTHra-
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€T KPHUTUYECKOH BenWaHHol. JIBe cBOOONHBIE JINEKTPOHHBIE CBA3H KakAOTO
M3 3THX aTOMOB B COCTOSHHWH MPUCOETHHHUTL K C€0€ Kak CBODOAHBIC HOHBI,
TaK W Ipyrye HernouKH-MOJNEKYbl.

ATMOC(EpHBIE INEKTPUEECKUE pa3pAlbl BOZHWKAKOT, KaK CIACACTBHE TiE-
penaga TONLHWHBI Ka4eCTBEHHOro 6aphLepa Mexay (pu3vdeckuM H 3QUpPHBIM
YpOBHAMY TinaHeTsl. Korna Houb CBOMM MOKPOBOM OOHHMAET 3eMilto, NO-
BEPXHOCTHLIW CIIOH TINaHEThl HATHHAET OXJIaX/AaThCd W W3ITydaTh TEMJOBLIE
BOJHBI. M, Kak MpH BCAKOM H3NYYEHHH, YPOBEHb MEPHOCTH W3Ay4arollero
aToOMa WJTU MOMNEKYJTbl YMEHbIIAeTCH.

Korga 310 NpoUCXOAWT OOHOBPEMEHHO C TPHUINHOHAMH TPHJJIHOHOB
aTOMOB M MOJIEKYN Ha OTpPaHHWYEHHOW TeppUTOpHH (Mnowank, OCBeléHHas
3BE3JI0H B AHEBHOE BpEMA), YPOBEHH MEPHOCTH YMEHBLINAETCA Ha BCEH ITOH
TepputopvH. Ecnu 3a aeHb aTtMocdepa H MOBEPXHOCTD I1AHETHI CHIBHO pa-
30TPENUCE, @ HOYLI0 MPOU3ONIIO Pe3Koe OXJakIeHUe, BOZHHKACT CKRYOK
YPOBHSI MEPHOCTH.

Ilpn >TOM, CKONMMBLIMECH HAa YPOBHE KaueCTBEHHOro dapbepa CBOOOI-
Hble MaTepuy JNaBUHOH oOpymwHBatoTcs BHHU3. [IpOMCXOAUT dNEKTPHICCKHH
" 3
pa3pAa Mex Iy aTMochepoil H MTOBEPXHOCTEIO MIAHETHI .

Htak, HCOOXOAHMBIMH YCHOBHSIMH ANA BO3HHKHOBEHHSA H3HH Ha
MJIAHETAX ABAAIOTCH:

O HAJHYHC NOCTOAHHOIO NEPENANA MCPHOCTH,
BOABI,
aTMocdepbi,

NEPHOAMUECKOH CMEHBE IHA H HOUM,

O D D D

pa3psanoB aTMOC(EpHOry DJIEKTPHUIECTRA.

Ku3nb 3apoxaaerca aBTOMATHYECKH Ha BCeX NJaHeTax, rae cyiue-
CTBYIOT NMEpeuHceHHble Bbille ycaoBUA. M takux nnauer Bo Beenenton

MUuJJIHapabl. Hawa nnaHera 3eMns He ABNSeTCH YHUKANbHbIM TBOPEHM-
em npupoasl. Bo Beenentoit cyinecTBYIOT H pa3BHBAIOTCA MUJLTHAPAL] L H-
BHJIH3ALHA KaK I'yMaHOWAHOTO THNA, TaK M MHOMXECTBZ APYIHX THMOB pa-
3YMHOH WH3HH,

[ymanouanas ¢opma palymMHOH XH3HH — Hanbosee pacnpocTpaHEH-
Hast BO BceNeHHOM. DTO CBA3aHO C TEM, UTO pa3yM 3apoXaaeTcs TOJbKO MpH

4 I'Ionpoﬁucc 00 oM H APYTHX 11c0OXONHMBIX YCIHOBHAX BOBHUKIIOBTHItSH AI3HH CM. I''faBy 1.
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onpeAesiEHHOM YPOBHE PA3BUTHA JdKONOTHYECKOH cHCTeMBl. Kaxnas dkosio-
THYecKass HWUOIa NMPEabABIAET K BHAY €€ 3aHUMaIOMeMy ONpeAcNEHHBIE Tpe-
OoBaHUA, TAKHE KaK: pa3Mepbl H HOPMbI )KHBbIX OPraHU3MOB, KAUECTBEHHbIH
M KOJIMYECTBEHHBIH COCTAB NMUINH, ONpexeféHHas NeEPUOAHTHOCTb XH3IHEH-
HBIX TIpOLECCOB. TONBKO OPraHH3Mbl, CYMEBLIME MPUCMOCOOHTLCA K ITHM
TpeOOBAHWAM, CMOTJTH BEDKHTBH, B XO[€ 3BOJTFOLIMH.

ITocne 3aBepiieHUs OPMHPOBAHHSA 3IKOJNIOTHICCKOH CHCTEMbI, HOBBIC
BUIbl MPOJOKAOT BO3HMKATh, Kak pe3ynbTaT MyTaurid. HoBeie BHABI
AOMKHBI OBITH JTydme MPHCTIOCOONEHBI K YCIOBHAM Cpeabl OOATaHUs (3Ko-
NMOTMYECKOH HUUIN), UeM BUABI YiKe UX 3aHUMatolMe. B 3ToM cnyuae, OHH B
COCTOSTHHH BBITECHHTb «XO035€B» U3 UX KBapTHUp (IKonorudeckux Hum). Ta-
KHM 00pa3oM O BO3MOXXHOCTH TOSBIICHHUSA pa3zymMa MOXHO FOBOPHTEL TOJIBKO
NPH ONpeneJiEHHOM YPOBHE PAa3BHTHA JKOJOrHYECKOI CHCTEMBI.

[TpuaéM BHIBI, HMEIOTIHE TIPEAPACTIONOKEHHOCTh K pa3BUTHIO pa3yma,
MOTYT 32HHMATh OAMY WIH HECKOJbKO JKOJOrHYECKHX HHIN, Yalle BCEro
o4eHb OMu3KkMx. MMeHHo nodToMy 60NBNIMHCTBO UMBHIH3aUMit BO Beenen-
HOH — FYMaHOMAHOTO THNA . 3apoXAeHHE XKU3HH Ha Haulel nnawere —
3aKOHOMEpPHbBIH npouecc v Ob110 ObI IIYNO 3aKpbIBaTh J1a3a Ha CTOMb OYe-
BUAHBIA (haKT.

NnesMu 06 UCKIIOMMTENBLHOCTH 3EAIH MPHKPLIBACTCA CTpaxX nepen
(pAKTOM O HanMuMH BO BCeneHHOM MHOKECTBA JIPYrHX UHMBHJIH3AUMA.
Tlpu3natue cylecTBOBaHHS BO BeceneHHOM OPYTOH XU 3K, IPYTHX HIIBHITH-
3aLMi HE TONBKO HE OCTABAAET MECTa AN «HCKIUYHTEIBLHOCTH» 1 «DOoro-
MOAOOGHOCTHY KaK IS LIHBHAH3AUHH B LIENOM, TaK W IS OTIAETLHO B3ATOTO
KUTENS MIaHeTh! 3eMIs, HO Y NpH3bIBaeT K OTBETCTBEHHOCTH Y€sI0BEYECTBO
3a COACAHHOE C TIPHPOAOH U C caMuM COOOH.

Maes enHHCTBEHHOCTH MO3BONACT KCMHUCHIBATBLY) MHOTHE OMIMOKH U npe-
CTYTUIEHHUS KAaK 4YE€JI0BEYECTBA B LCNOM, TaK H OTAENbHBIX CTPAH W JIHUHO-
cTel. «HenpoTOpeHHOCTEY AOPOTH - OUEHb XOPOLLEE MPHUKPBITHE AJi BCE-
ro atoro... Ho 06 3ToM ro3xe. A celHyac pacCMOTPHM Kak, MPH NEpeyYHCCH-
HBIX BBILIE HEOOXOAHMMBIX YCIOBHAX, 3ADOAMAETCS U PA3BHBACTCA KU3Hb.

Mopckas BOga, Kak BCEM HW3BECTHO, CTana KoNbldensio xH3HuW. B HeH
CONep)KaTCA MPAKTHYECKH BCE XHMHYECKHE DNEMEHTB U MHOTHE COoeluHe-
HUS U3 HUX. Bo BpeMs pa3psaoB aTMOC(EPHOTO INEKTPHIECCTBA MPOHCXOIHT
nedgopMauus NpoCTpPaHCTRA.

* BoJice 104posHO 06 ITOM B C.1C1Y IOLMX IIABAX.
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B Bone, NMpOHU3LIBAGMOW JTHUMH pa3psnaMu (MOTHHAMH), BOIHHKACT
YPOBEHL MEPHOCTH, TIPH KOTOPOM YETHLIPEXBATIEHTHLIE YEMEHTHI (YTHIEpon,
KpEeMHUH, (pochop) HAUHMHAIOT COCAHHATHECA B UEMOYKH. JIpH 3TOM BO3HMK-
e MOJNEKYJIbl UMEIOT HE TOJILKO CTPYKTYPHBIE OTJIIHYUSA, HO NPHOdpeTaroT
M HOBBIE KauecTsa.

Kakue e HOBBIE KauecTBa BO3HHKAIOT MPH COCAMHEHHH TEX XE CaMbIX
aTOMOB B APYTOM CTPYKTVpHOM mnopsaake? YUTto 3acTaBisfeT Hac pa3facifarh
aToMbl, obpasyroniye OAHMH CTPYKTYPHBIH NMOPAAOK, OT TeX ke CaMbIX aTo-
MOB, CO3HAtOIWX APYTOH CTPYKTYPHBIH nmopsanok? IlodeMy B ogHOM ciTydae
COENHHEHHS HEOPFaHHYECKHE, a B APYTOM — OPraHHYecKHe?

JlaBadiTe momnbiTaeMcs MOHAThL, K Y€MY NMPHBOLAT pa3nuyMs CTPYKTYp-
HOW opraHuzaudy Mosexya. PaccMOTpuM HEOpraHWw4YeCcKue CTPYKTYpHEBIE
obpa3zoBaHUA — KPHCETaMIbl. KpHCTaNAbl peACTaBAAIOT COOOM TakKue npo-
CTPAHCTBEHHbLIEC COCAMHEHUS, TIE aTOMBI PaclonoKeHbl APYT OTHOCHTEIBHO
APYTa Ha NMPaKTHIECKH OQWHAKOBBIX PACCTOSHHAX. DTH pacCTOAHHSA COH3Me-
PUMBI C pazMepamMH caMux aToMoB (1 0"...10"* merpa).

IMpuuéMm oM (paccTOSHHA) TMPAKTHYECKH OJIMHAKOBBI TIO RCeM MpO-
CTPAHCTBEHHBIM HampaBieHWAM (anMa3) HUIH TOXAECTBEHHbI B KaXKAOH M3
NPOCTPAHCTBEHHBIX TINOCKOCTEH (TpaduT). ITH KpHCTainsl 0Opa3oBaHEbI
atomaMmy yriepoaa (C), HO OHM HE SABASAIOTCS OCHOBOMH HE TONLKO XHBLIX
OPraHM3MOB, HO U opraHuyeckux Monekys (Puc.16 u Puc.17).

B 4éM NpHYHHBI TOTO, YTO TaKHe e aTOMBI YTACPOAa, COGAHHHUBIIHCEH B
JPYrOM NMpOCTPaHCTBEHHOM NOPsSAKe, CTanH (PYHIAAMEHTOM KUBOH MPHPO-
61?7 A OHU (TIPUYHHBI) —— CIEJACTBUSA KAYECTBEHHBIX OCOOEHHOCTEH OpraHH-
gyeckuX Momnekyn (cM. Puc.18 u Puc.19).

KauecTsennie ocobeHHocTH OPTaHHYECKHX MOJIEKYN CACAYIOLLHE!

1. TTpocTpaHCTBEHHAA CTPYKTYpa OPraMHUYecKHX MOJICKYJl HEOAHO-
poaHA B PA3HbIX NPOCTPAHCTBEHHbIX HATIPABIEHHAX,

2. MonekyaspHblit BeC OpPraHMYeCKHX MOJIEKYyn Kosednercs oT He-
CKOJBKHX 1€CRTKOB 10 HECKOJbKHX MHJITHOHOB ATOMHbBIX ¢AHHHLL.

3. HepaBHOMEPHOCTb pacnpenesleHH MOJIEKYJAPHOIro BeCa OpraHu-
HECCKHX MOJICKYJI MO PA3HbLIM MPOCTPAHCTBEHHLIM HANIPABJEHHAM.

Y, xak cnencteBHe nepeyHCNEHHBIX Ka9eCTBEHHBIX 0CODEHHOCTENH, opra-
HUYECKHE MONEKYJIBI BAHAOT HCOAHHAKOBO HA OKPYXAIOLIEE HX MHKPO-
NMPOCTPAHCTBO B Pa3HbIX NMPOCTPAHCTBEHHLIX HANIPABACHHSAX.

51



Hukouaii Jlesawon «Cyuwnocts H Pazysy. Tow |

52



Huxonaii Jlesawon «Cyuiocts n Patysm. Tom |

53



Huxouaii Jlesawon «Cyuwnocts 1 Pazys». Tow [

Puc. 18
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OcoGeHHo apko 310 saBneHue BeipaxkeHo Y monekyn PHK u JHK (cwm.
Puc.20 v Puc.21). AtoMmebl, 0Opa3zytomue 3TH MOREKYJIbI, CO3/1al0T JNHHHBIE
LIENMOYKH, 3aKPYUEHHbBIE B CIIHPANb.

HMMenHo cnupaabnas mnpoctpaHcTBeHHast (opMa Momekyn PHK w
THK co3paét HeoOXonHMble kadecTBa 108 Bo3HAKHOBeHHs KHBOW MA-
TEPUMU. Kaxue ke 370 HeoOXoaHMble KauecTBa CO3WAAOT 9YHO XH3IHU?
YTO Mo3BONISIET TOBOPUTE O KA9ECTBEHHO HOBOM 3Tane 3BOJIOLMH MaTepHH
— 3BOJIFOLIMM >KUBOH MaTepHH, 3BoAOUMH AH3IHU? [lonbiTaeMcs NMOHATH
Y110, KOTOPOE POKIAAET XKHU3Hb...

BuyTtpennuit odném crupaned monekyn PHK w JHK obpasyer cBoe-
o6pa3Hblil TyHHenb, CnupaibHasg MOJIeKYJla OKa3biBaeT CHAbHOE BIMSAHHE HA
YPOBEHL MEPHOCTH MHKPOMPOCTPAHCTBA ITOTO TyHHens. I1puaém, 3To BiUs-
HHE Ha BHYTpPEHHHH O0OBEM TYHHEJIA HE OAWHAKOBO B Pa3HbIX TMPOCTPAHCT-
BEHHBIX HampaBieHusx (cM. Puc.22).

BCNOMHHM, 9TO KaXABIH aTOM OKa3lbiBAaeT BIHSHHE HAa MEPHOCTb MHK-
pornpocTpaHcTBa BOKpYyr ceds. CoeanHeHHe U3 aTOMOB CO3Ra€T KOMOWHa-
UHKO BIAWAHWUH BCEX aTOMORB, OOpa3VIOMIMX 3TO COCAHHEHHE Ha MEPHOCTH
MHKPOMPOCTPAHCTBA MOJICKYALI. JIpH 3TOM BaXcHOE 3HAYEHHE HMEET MNpo-
CTPAHCTBEHHAA OPUEHTALMA BIHAHHSA KaKIOTO aTOMa, BXOAAUIETO B COCOM-
HeHuE.

CnupansHas ctpyktypa monekyn PHK n JIHK co3naér ycnosus, npu
KOTOPBIX BIHAHHA Ha MEPHOCTH BOJIBLIMHCTBA OOPa3yrOLIHX HX aTOMOB CO-
cpenoTayMBaeTCs BO BHYTpcHHEM OOBLEME crupanei 3THX monekyn. Mep-
HOCTh BHewHero obsvéMa cnupanei monekyn PHK w JHK nperepnesaer
NMUWL He3HauMTenbHbie W3MeHeHHs. (leayeT OTMETHTL, YTO H3MEHESHHS
MEPHOCTH BHYTpPEHHEro obbeéMa ITHUX CNHpaneH He OJHHAKOBLI B Pa3HbIX
TPOCTPAHCTBEHHBIX HAIIPABJICHHUAX.

Baons ocH BHTKM cnupand cO34alOT MEPHOAHYECKH MOBTOPAIOLIHECH
nepenansl MepHOCTH (cM. Pue.22). OTH meperansl BO BHYTPeHHeM 00bEMeE
CO3J2I0T CTOAYYI0O BONMHY MEPHOCTH (BONHA MEPHOCTH, MapaMeTphl KOTO-
poH He HM3MEHATCA BO BPEMEHH H B NPOCTPaHCcTBe). B paavanbHeBIX Ha-
npagneHuax crupans Monexynsl PHK wan HK co3naér nnasHeni nepenan
MepHocTH (cM. Pue.23 u Puc.24).

HMeHHO cTofuan BOJIHA MECPHOCTH, cO3NaBaeMas CMHPaTbHOH CTPYK-
Typoi Monexynst PHK wiw JHK ssasercs JOCTATOUYHBIM YCJIO-
BHUEM Bo3HWKkHOBeHHs KH3HH. IlocTapaeMcCs BBISCHHUTB, TMO4YEeMYy O3TO
VMEHHO TaK.
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Puc. 20

- phosphor
o- oxygen
e - nifrogen
e - carbon
- - hydrogen
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Puc. 21

o 0

o

-

- phosphor
o - oxygen
o - nitrogen
o - carbon
- - hydrogen
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Puc. 22

o - oxygen
e - nitrogen
o - carbon

- - hydrogen
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Puc. 23

L e

2.920
2915
2.910
2.905
2.900

L o

2.900
2.905

2.910
2.915

2.920 L

o - oxygen
e - nitrogen
e - carbon

- - hydrogen
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o - oxygen

e - nitrogen
o - carbon

- - hydrogen
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Monexynsl PHK u JTHK naxonsrcs B BoaHOH cpene. Mopckas Bona, B
KOTOPOH U 3apoAHNach MepBasi XH3Hb, COAECPNKHT OFPOMHOE KOTHUECTBO MO-
JIEKYJ1, HOHOB KAK HEOPraHHUYECKOTO, TAK H OPTraHHYECKOTO NMPOHCXOXKACHHS.
Bce 3TH MONeKy bl H MOHBI HAXOASATCA B NMOCTOSHHOM XaOTHYECKOM ABHIKE-
HUH. B pe3ynbTate 3TOro ABMXKEHUA, MONEKYbl U HOHLI NMEPHOAHYECKH TO-
najgaroT BO BHYTpeHHHH 00héM criupany PHK wmi JHK. H poxknaerca uy-
10 KH3HHU!.,

Pazranxa 3Toro uyaa odeHs npoctas. Jleno B TOM, 4TO BHYTPEHHHH
o00béM crmipau Monekysisl PHK wmi JHK sBnseTcs noBymkoH ans Bcex
MonaBWMX B Hero Monekyis. PanuansHeld nepenan MEpHOCTH yAepxHBaeT
TIOMaBWIUE B 3Ty JOBYWKY Mosiekynsl BHYTpH cnivpanu PHK nmu JHK. Tlpu
3TOM paaHalbHbIH Nepenajg MEpHOCTH 3aCTaBsgeT CBOOOAHBIE MAaTEPHH NBH-
raTbCs BAOML 3TOTO mepenaga. M, kax cneacTeue, BO3HHKAIOT rPAaBHTALH-
OHHbIe CcH.bI, HanpaBiaeHHble K ocH cnupaau PHK aau JHK (cwm.
Puc.23).

[TodTOMY BCE MONEKYABI, MOMABIIHE BO BHYTPEHHHUH 00BEM CHUpasiH B
pe3ynnbTaTte OpOYHOBCKOrO (XaOTHYHOrO) ABMKECHHS, HAYHHAIOT ABHIaThCH
BAO/IbL OCH CNHPadu. TaK xe, KaAK W TeHeHHE peKH YBIEKAET 3a CODOH BCE,
4TO B 11€€ NMOMNajaeT, paaHanbliblH NMepenan yBAEKaeT «IAeHEHHBIE» MONEKY-
nel. TONbKO OUEHBL OBICTPbLIE MOMEKYJbl MOTYT BBIPBATLCA W3 ITOrO NJjeHa.
[Mpu 3TOM, OHH TCPAIOT YaCTh CBOErO MOTCHIHaNa. Bece octanbHBIC MONEKY-
Nbl HAYMHRAKOT BLIHYKIACHHO ABHIATHLCA BAOJIB OCH CITHPAJIH.,

Bronb ocu cnupans mMonekynsl PHK unu AHK co3naér, kak Bbl nom-
HHTE, CTOSIUYI0 BOJIHY TIepenafa MEpHOCTH. TIpH CBOEM BBIHYXIAEHHOM
ABHIKEHHH BAONEL OCH «TJIEHEHHBIE» MONEKYbl MONAAAIOT B 30HbI C PA3HbI-
MH MepHoCcTaMH, Kaxnas U3 ITHX MOJCKY;T HMEET COOCTBEHHbLIH YPOBEHDL
MEPHOCTH, NPH KOTOPOM OHA MAKCHMAJIbHO CTAa0H.IbHA, 2 TaKXKE AHAMAa30H
3HAYCHHH MEPHOCTH, B TIPEAENAX KOTOPOTO MOJIEKYNIa MOKET CYLLECTBOBATh
He pACNagasich,

M, Kak TOnNbKO «MNEHEHHBIE» MONEKYHbI, NMPH CBOEM BBIHY)XIAESHHOM
ABUXEHHH BAONL OCH, TIOMAAANOT B 30HY € 3anpenefibHOl Ul HUX MEpHO-
CTbIO, OHM CTAHOBATCH HEYCTOHYHBBLIMHM H HAYMHAKT pacnagarbes (cM.
Puc.23). B pe3ynbraTte pacnana mMosneKyn BbICBOOOXKAAKOTCA BCE CeMb Mep-
BHYHLIX MAaTEpPHH, KOTOphkie 0Opa3oBaid (PUIHUYECKH MJAOTHOE BEMIECTBO.
IMpu 3TOM, 9acTh BBICBOOOMAMBIIMXCA MaTepHii BHOBbL CO3AaéT HOBLIE ATO-
MbI H MOJIEKYJIbI, UMECIOTIHUE COOCTBEINbLIH YPOBEHL MEPHOCTH, TOKRAECT-
BEHHBLIH MEPHOCTH 30HbI pacnana.
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OOBIYHO BHOBL BO3HWKILIHE MOJIEKYJTBI MPH CBOEM BBIHYKACHHOM JBH-
KEHHU BAONL OCH He pacnanarotcs. Beriias u3 sHyTpeHHero odbéma crmipa-
nu Monekynsl PHK unu JHK onu okaswiBaroTcs B BOAHOH cpene (CM.
Puc.24). D11 MONEKynbl 9aCTO XUMHYECKH aKTHBHBI W, KaK ClNeJCTBHE, ar-
peccHBHBI Kak no oTHoweHHto k Mosnekynam PHK wiu JHK. tak w k apy-
TUM BHYTPHKJIETOTHLIM 00pa3zoBaHbAM. 3aberas BNEpéN, OTMCTHM, 9TO ITH
MOJIEKYJIbl, KOTOpble B AanbHeHmieM OyneM Ha3biBaTh TOKCHHAMM WAH
IIJIAKAMH, BBIBOASTCA 3a TIpellelTbl KJIEeTKH W Jlafee 3a TIpeleiTsl OpraHu3Ma
(B crmydae MHOTOKJIETOYHOTO OPraHH3Ma).

BepHémMcs K aHanu3y MpoLECCOB, MPOUCXOOSIWMX BO BHYTPEHHEM O0b-
éMe crivpanii PHK nw IHK... YacTe BEICBOOOAHBIIHXCS CBODOAHBLIX MaTe-
pH#i, KaK BBISCHHJIOChH, 00pa3yloT YCTOHYHBBLIC aTOMbl W MOJIEKYNIBL. A ApY-
rasg yacTh? UTo nmpoucxoauT ¢ Hei?! UMeHHOo B 3TOH Togke aHamH3a MBI MO-
JIOLTH K TOHHMAaHH10 TaHHbI KH3AH.

HecesizanHble MaTepyH depes KaHad Mexkay GH3IHUYeCKHM H dIPHPHBIM
YPOBHSIMH NAAHETbI, KOTOPLIH BO3HHKACT BO BHYTPEHHEM 00BEME CIHpaTH
PHK unu JHK, HauHH2a10T nepeTekaTs HA APYrue YPoBHH. BeromHu,
YTO Ka)kJaas Monekyna, ocobeHHo takHe orpomuble kak PHK w JHK, ne-
GOpMHPYIOT MHKPONPOCTPAHCTBO BOKPYr cebs. M npu 3tom nedopmu-
pyercs 3¢pHpHbIA YpoBeHb nnaHeTsl. [puuén, popma aepopmauru NonHo-
cthro KonupyeT popMy Monekyasl PHK wnu 1HK, kak Bnpodcm H Bcex oc-
TanbHbIX Monekyn. Koraa wa popore BO3HHKAIOT aMbl (AedopmMauuu), BoO
BPEMS JIOMAA OHM 3aMOJHAIOTCA MO Kpaér momod. Ecau noxme nponomxu-
TeNLILIH, JOXJesas BONA, 3alONHHUB SIMbI, HadHHaeT CTEKaTb B HH3HHBI,
Tarxe M HECBA3AHHBIC MATEPHH, TEpeTeKas Mo KaHay Ha PUpHBIN ypo-
BEHb, MOMHOCTBLIO 3aNONHAIOT popmy nedopmauny. M30bITOK Mx Bo3Bparma-
eT cede cBoOOAY OT NaeHa MAaHeThl,

BoO3HKKaeT TONBKO OIMH BOTIPOC: KAKHEe BbICBOOOAHBIUHCCS MATEPHH
M NoueMy 3anoaHAIoT 3TY (hopMy AehopmaLlrd 3PHPHOTrO ypoBHS (chephl)?

JAns Toro, 4Todn! OTBETHTH Ha 3TOT BOTNPOC, BCMOMHHM, YTO IPHPHBIHA
ypoBeHb (c(bepa) oOpaszoBancs B pe3ynbTaTe CAMAHHA UIECTH CBOOOAHBIX
dopm MatepuH. [ToaroMy aedopmaunio 3pUpHOro ypoBHS 3aNOSTHAET TONb-
ko Martepus G, KoTopas ABNSETCA CEAbLMOH MaTepHeEH U HE BXOAWT B COCTaB
rnopugHoi Matepuu 3dpupuoil chepsel. Tlocne 3anonHeHHUs NOMHOCTBIO Ma-
Tepued G nedopmauyu Ha 3PHUPHOM ypoBHe (cepe), 0OpasyeTcs TouHnas
konus Monaexyasl PHK unu JHK. Bo3Hukaer, Tak HassiBaemoe, IDUP-
HOE TEJIO monexkynst PHK wau HK (cM. Pue.25, nos. 2.).
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Tpy nonHOUEHHOM dDHPHOM Teme, Mex oy HuM, IGUPHOH chepol H (H-
3MUECKH MAOTHBIM TEJIOM HCHE3acT Ka9eCTBEHHLIH Dapbep, Tak Kak CHCTEMa
3pupHoe Teno nuatoc dpupran chepa CTPYKTYPHO H KA4YeCTBEHHO COOT-
BeTCTBYeT (PH3HUECKH IJIOTHOH MaTEePHH.

Mexny pn3ndeckn NIOTHOH MONEKYJIOH U 3PHPHBIM TEN0M MOJEKY-
ael PHK wnu JHK obpasyercs MOCTOSHHBIN KaHal, 1o KOTOpOMY BEICBODO-
AWBIIHECS MAaTEPHH NMPOJOJKAIOT NEPETEKATh Ha IPUPHLIH H APYTHE YPOBHU
niaHeTel. Ecnu npolecc pacnafa «MjeHEHHBIX» MONEKYN BO BHYTPEHHEM
obwéMe cnimpann Monexynsl PHK nim JHK npekpatarcs, 1o adraprOE TENO
MOJIEKYNBl MUY HCUE3HET COBCEM, WIH YTPATHT ONTHMaJbHYIO MIOTHOCTD.
Kak u nyxa Ha gopore, ecny He OyJEeT HOBOro JOXASA, BCA BOAA H3 HEE HC-
MapuTCs, H Ha JIOPOTe OCTAHETCA TONBKO AMA...

Takum 0Opa3oM, NOCTOAHHBLIH pacnag «ASHEHHBIX» MOJEKYN BO
BHyTpeHHEM 00BéMe cnupanu Monekynsl PHK wnu JHK, senserca neoo-
XOAMMbIM YCJOBMEM 15 MOMAEPKAHUA KHIHH. Bo3zHHKkHOBeHHE 3PUpHO-
ro Tea ABJIAETCA KAYECTBEHIO HOBOH CTYNEHbKOH B JDBOJIIOLHH MaTe-
puu. TInenéHunas MaTepus Hamuia crnocod CBOECrO OCBOOOXAEHHSA M3 CBOCH
TIOpbMbI. U1 3T0 ocBObOXKAEHE — AKHBasi MmaTepusa. [TossneHue ypupHoro
Tena — Havano 3BONIOUHH XHBOH MaTepHH. O MOAHOM OCBODOXACHIH H3
NnieHa MOXHO FOBOPHTbL HA TOM YPOBHE IBOJIIOLUHH, KOrAa (pH3HUYECKH MIIOT-
Has HBas MaTepHs IBONIOUHOHHO HapadaTbIBAECT WECThb TeJ CYTUHOCTH.

CymHOCT, — 3TO cHceTeMa Ten, HapaboTaHMbIX KHBOH MaTepHeit,
*HBbLIM OPraHH3MOM, B Tpouecce NPHCNOCOOREeHHA K OKpYKalouleH
cpene. [TonumMaHHe, 4TO TaKOE CYILHOCTD, NAET KJHOY K MOHHMAHHIO MHOTUX
ABAEHHI M WBOH NMPHPOALI: 3a4aTHA, CMEPTH, KIHHHYECKOH CMepTH, NepeBo-
NIOIUCHHA, pa3acneHust NHYHOCTH, TICHXHYECKHUX PpacCTpoOHCTB H MHOTO
apyroro. Kaxaoe Teno CYymHOCTH CTPYKTYPHO NpeacTaBnseT coOdOH KOMUIo
dbU3MYECKH NAOTHOrO TENa Ha COOTBLTCTBYIOIIEM YpoBHE miaaHeTsl. Kaue-
CTBEHHO Tena CYILHOCTH 00pa3oBaHbl pa3HBLIM KOJHUECTBOM (POPM MATEPHH.
KonuyectBo Matepui, 06pazyrollMX TO HAW HHOE TeNO CYIHOCTH, Ofpeje-
JIAETCA KAYECTBEHHOW CTPYKTYPOH cdepb! MAAHETH, HA KOTOPOH NPOHCXO-
IUT (POPMHUPOBAHHE ITOrO Tena.

Yem MeHbmee qucno opm MaTepuid oOpa3oBaliH MPH CBOEM CIHSAHHH
JauHyto chepy NaaHeTsl, TeM WX Oonbllee TUCAO POPMHPYET TENO CYIIHO-
CTH H2 3TOM YPOBHE. 3aKOHOMEPHOCTH 3Ta NPOCTad — CeéMb MarepHH obpa-
3yIOT BCE B HATIEHW BCEACHHOH. DUIUYECKH TIOTHOE BEMECTBO BO3HWKIO B
pE3yJIbTATE CMUAHUA BCE TeX e ceMH MaTepHil. AcTpaibHas cdepa, HanpH-
Mep, BO3HUKJIA B PE3ybTAaTE CAUAHUSA MATH MaTeprH. Taxvnm obpasoM, kade-
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CTBEHHOE OTNHYHE B IBE MaTepHH obpadyeT Gapeep MEXKAY dTHMH C(pepamu.

ITpy BO3HWKHOBEHWH KaHAlla MEXIAY ITHMH cHepaMy, HATUHAET Noce-
NoBaTesIbHO (hOPMHPOBATHCSA ACTPAIbHOE TEO M3 ABYX MAaTepPHii, KOTOpbIe
e BXOASAT B COCTaB rHOPHAHOrO BewecTBa acTpanbHoH chepbl. Tombko
KOrAa B JBOJIIOLHOHHOM NpOLECcCe >XXWBOH OpPrann3M HapadaTelBaeT acT-
panbHOE Tesl0 M3 ABYX MaTepHH, He BXOOALIMX B COCTaB acTparsHOH che-
pBl, 3TOT KadeCcTBeHHbIH Gapbep ucyesaeT | 5+2=7]. IIpH 3TOM TJIOTHOCTE
aCTpaibHOTO TeJla J0JKHA OBITH COM3MEPHMA C TIOTHOCThLIO MaTepHH, ob6pa-
3YKOWIUX aCTpaIbHYIO cdepy.

AHaJIOTHIHbIE TIPOLECCH NPOUCXOAAT H Ha BCEX OCTaANBbHBIX cdepax
(ypoBHsX) nnaHeTsl. [ToaToMy

0 MOJIHOe NepBO€e MEeHTAJbLHOe — U3 TPEx MaTepuii | 4+3=7].

O NO0JIHOE BTOPOE MEHTAJbHOE TEe10 — H3 UeTbIpéx maTepui [ 3+4=T7].
0 MOJIHOE TPETbe MEHTANLHOEC TEN0 — H3 NATH MaTepHH [ 2+5=T].
0

MOJHOEC UYETBEPTOE MEHTAJNBHOC TEI0 — M3 IIECTH MATEpHH |
1+6=7].

1o 3aBepLIEHHH MJIAHETAPHOTO LUMKA IBONIOLUMH HCUE3alOT BCe NJaHe-
Taplible KauecTBeHNble 6apbepbl. BO3HHKAET TOMBKO OTHH BOMPOC: KaKue
)KMBbIE OPraHHM3Mbl CMOCOOHBI COBEPWHTL TaKYt0 Ka4deCTBEHHYIO IBOAIO-
uH0? J1ns Toro, 4TOOBI OTBETHTH Ha ITOT BOMPOC, HEODXOAHMO BEPHYTHCH K
Ha9aJ1y BOZHUKHOBEHHS MHIHU. ..

Obpa3zosanue pupHoro tena monekynst PHK MoxHO cyHTaTh MOMEH-
TOM 3aPOKAECHUA KHINH MO CICAYIOHM NMPHUHHAM!

1. B Boanoii cpene Bupyc (Monekyna PHK B 6enkoBo# obonouke) cos-
n2éT ycToduyHuBoe HPUpHOE TeO K MOCTOAHHBIA pacrnan «MAeHEHHBIX» MOoJle-
Kyn.

2. Tlpu HakoMJIEeHHH HEODXOAHMOro KONHYECTBA HYKJICOTHAOB HAYHHA-
eTca npouecc nyonuposanus Monekynsl PHK u e¢é 6enkoBoti 000104KH.

MmMenno criocobHOCTE co3naBarh 1y0NH — pa3MHoOAeHHe — JaéT BO3-
MOXHOCTD CIHTATh BUPYCHI MEPBLIMH X HBEIMH OPraHU3Many' .

Cnenyiloniast CTyNneHb pa3BUTHA KHBOH MaTepPHH — BO3HWKHOBEHHWE OO~
HOKJIETOYHBIX OPTAHW3MOB. MX NMpeHMYymECTBO Nepen BHPYCAMH B TOM, 9TO
MHOTOC/IOWHAs KAeToyHas MeMOpaHa CO3MaET BHYTPH KJIETKH YCTOHYHBYIO

6 ~
Cwm. H. Jlesawos «JTocncates odpalucuue K 4cnoBCUCCTBY», rTapa 2.
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XUMHYEeCKYylo cpexy. KpoMe 3Toro, knerodHas mMeMOpaHa sBAseTCs 3aluu-
TOH OT arpeCCHBHOCTH BHEMIHEH Cpe/Ibl, UTO CO3AAET ONaronpHATHLIE yCilo-
BHUS I NabHEWNIEH 3BOMIOLMM XH3HU. JIBHWkeHHE BepxHUX CrnoéB nep-
BUYHOTO OKEaHa INMPHBOAHIIO K TOMY, 9TO OAHOTHITHBIE OAHOKJIETOYHBIE Op-
raHH3Mbl MoNafajlv B pa3Hble BHELWHHE YCN0BHA. BiHAHME pa3HbIX BHEWHHX
YCNOBHH Ha OAHOTUITHEIE OAHOKNIETOYHBIE OPraAW3MBI NMPHBOIWIIO K TOMY,
YTO OHU WJIH NOTrH0aaH, UJIH H3IMEHSAIUCD.

[ToSsBHNHCH pacTHTENbHbIC Y AKHBOTHbIE OAHOKJIECTOYHBIE OPTaHH3MEI,
MHoroofpa3ue BHEIMHWX YCJOBWH TOPOXAAIO0 MHOTOOOpPA3AE PaCTHTEb-
HBIX M XHBOTHbIX opraHnimos. Ctana GpopMHpOBaTLHCA MEPBHYHAA 3KOJ10-
ruveckan cucrema. CriocOOHOCTE ONHOKNETOTHBLIX YXHBOTHBIX OPTaHH3MOB
CaMOCTOATENEHO TIEpeMeINaThCcs f1ana HOBBIH TOMYOK 3BOJIOLHH KH3HH.
JKMBOTHBIE OJTHOKJIETOYHBLIE OPTaHH3IMBI TIPHOOPENH C ITHM HEKOTOPYHO He-
3aBMCHMOCTB OT KanpH30B BHEMIHEH CPeNbI.

CoenvHeHHe OMHOKIETOUHBIX OPraHW3MOB OTPOCTKAaMH KJIETOUHBIX
MeMOpaH B OAWH KOHTIOMepaT (HampHMmep, BONBBOKC) CTa10 MPHIHHOH Ove-
PEIHOTO 3BONIOLMOHHOTO CKadKka U3HH. CpacTaHue OAHOKNETOIHBIX Opra-
HU3MOB MOCPEACTBOM OTPOCTKOB KJIETOUHBIX MeMOpaH fIBHMIOCH MPHYHHOM
OYepEeHOro B3pbIBa Pa3BHTHA XH3HW. BpeareHHble COeaAWHEHHs NpeBpaTH-
JMCH B MOCTOAMHBIA CHMOHO3 OlHOKNETOYHBIX OPTaHH3MOB.

C 2TOro MOMEHTA IBONIOLHH KH3IHHM MOKHO FOBOPHTH O MHOTOKJIETOY-
HbIX OpraHiriMax. HapyxHbie KNETKH MHOTOKIETOYHOTO KOHIIOMEpaTa fnoa-
BEPrajiuCh BO3AEHCTBHIO BHEILHEH CPEbI, HACTO arpecCHBHOH, B TO BpeMs
KaKk BHYTPEHHHE KJNETKH MHOTOKJIETOYHOIO OpPraHH3mMa CBOEH BHELLIHEH cpe-
AOH MMenu OKPYKEHHe U3 ApYTHX KieTok. B peaynabTarte »TOro co speMeHneM
KJCTKH MHOIMOKACTOYHBIX OPraHH3MOB CTaTH BBINMOJHATE pa3ible QYHKUHH
H NpUOOpPENnH pa3Hblil BHeWHHH BHA .

B xone 3BoSITOUMH BO3HUKATTH HOBbIE BHIbl MHOFOKIETOYHBIX OpraHH3-
MOB, HCUYE€3anu cTapble. bonee coBeprICHHBIE IKONOTHYECKHE CHCTEMBI MPH-
XOAWIM Ha cMeHYy npocTbiM. CO BpeMeHeM XH3Hb BbIOPaach W3 CBOEH KO-
nel0enu — OKeaHa M OCBOMJIA cynry. Ho BCE HTO TIpOMCXO, 10 Ha (pu3HHe-
CKM MJIOTHOM ypoBHe. Kak e 3TH 3BOJIOUHOHHBEIE MPOUECChl OTPAKAIHCH
Ha APYrHX YPOBHSAX TINIAHETHI?..

BcnomurM, ato Monekyna PHK wim JHK wa 3prpHOM ypoBHE CO3MaET
CBOJO TOYHYFO KOMUIO U3 OAHOW MaTepHH. OHa (KomnHs) ABAAETCA, TAK Ha3bl-

" bosec noapobro 08 3tom em. H. Jlcsawmos «llocacance oOpalicHHE K HEHO8EICC (BY», 1.1aB2a 2,
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BacMbIM, JdPUPHBIM TENOM HTOH MOJEKYNbl. OJHOKIETOYHBIH OpraHH3M
(xnetka), kpome Monekyn JIHK, obpasyromux xpoMocoMbl sapa KJISTKH,
BKJIFOYAET B cebs 11eNnbld psAa opraHHyeckux Bi:IoYeHuH (annapat [onbaxku,
MUTOXOHAPHWH, UEHTPHOJIH, JHAONNA3MaTHIECKasi CETh H T.0.), @ TaKXKe op-
raHHuYeckye U HeopraHuueckue Monexynsol. JlocnenHue NpUHHUMAIOT yqacTHe
BO BHYTPUKIETOYHBEIX OMOXUMHUIECKHX PEAKLIHAX.

Tak BOT, BCE KJIETOUHLIC BKAIOUEHHA TOXKE OKa3bIBaKOT BIHAHHE (T.€.
NnehopMUPYIOT, HCKPHUBJIAKOT) HA OKPYXaKIlee MUKPONpPOCcTpaHcTBO. OTiH-
gue wx BiUsHUA oT BmusiHUa Monekyn JJHK m PHK cocrout B TOM, 49TO
OONBWHHCTBO U3 HUX (32 UckmoueHueM PHK MuToxoHapHi) He OTKpBbIBAKOT
Ka49eCTBEHHOTO 0apbepa MEXAY (PUIHIECKHM H IPUPHBIM YPOBHSIMH.

[ToaTomMy Ha 3pHUPHOM ypOBHE Bce 3TH Ae(OpMALUHH BMECTE B3ATHIE
CO3a10T TOUHYH KONMHIO PH3HYECKH NMIOTHOH kieTkH (cMm. Pue.26). Tak xe,
KaK M CIeAbl HAa BJAXHOH 3eMie MOBTOPAIOT (POPMY HOT, Tak W IPUpHOE TE-
MO KNETKH ABNAETCA NOSTHOH KonHeH Qu3MdeckH MAoTHOH kieTkH. Otandue
TONBKO B TOM, YTO (PHPHOE TESIO KICTKH 00pa3ycTCa U3 OAHON NMEePBHUHOM
MATEepPHH, B TO BPEMs KaK (DH3IMHECKH TUIOTHAS KJETKA — CIHAHUEM CeMH
IICPBHYHBIX MaTepHH. Takum obpazom obOpazyercs cucrema UIHYCCKH
IJIOTHASA KJeTKa — 3QHPHOE Teao KaeTkH. B pusndeckol kneTke nocto-
SIHHO TIPOUCXOAAT NPOUECCHI paculenneHHs (pU3rvecKH NIOTHOrO BellecTRa.
lMcpeHYHBIC MaTCpHH BBICBOOOXAAIOTCS M HAYHHAKOT UMPKYNHPOBaTh MEX-
Ay YPOBHAMH MO €O3QaBaeMOMY SIAPOM KAETKH KaHany, GOpMHUPYs 3alluMT-
HYI0 0060104Ky KJIeTKH (cM. Pue.27).

Kak e BO3HHMKaeT U3 BhIOpacLIBaeMBIX 10 KaHay NMEPBHYILIX MaTepHH
3aumTHas obonouka knetku? Kakue nmpupojHbie HAH 00XECTBEHHBIC CHIIbI
«no03ab0THITHCHY O TAKOH 3alIHTE XMBBIX CO3AaHHI? W BHOBB, K COXAICHHIO
MHOTHX, HHKAKOro DOXECTBEHHOrO Hayana B 3ToM HeT. Bcé, kak n Bcerna,
OYEHB NMPOCTO U ONHOBPEMEHHO OYEHB CIOKHO.

XpoMocoMsl, obOpazyrole SApo KNETKH, AePOpMHPYIOT MHKPOMPO-
cTpaHcTBO BOKpyr ceds. Ilpw 3atoM B 30He nedopmauHH YBEIHUHBAETCH
MEPHOCTb MUKPOMPOCTPaHCTBA. BBICBOOOAHBIUHECS MPH PACLUCTACHHH TEp-
BUYHBIE MATEPHH HA9HMHAIOT ABUTATHLCH MO CO3INABAEMOMY #IPOM KJIETKH Ka-
Hany ¢ U3HYECKOTO YPOBHA Ha I(PUPHLIA, acTpalbHbId H T.A. DTOT MOTOK
TIEPBUYHBIX MATEpPWH HamnpaBNE€H MPOTHB OCHOBHOTO MOTOKA MEPBHIHBIX
MaTepuil MakponpocTpaHcTsa. I102TOMy BHIOpachiBaeMbIE 9EpPE3 KAHAM KIe-
TOYHOIO fiipa MEPBUYHBLIE MATEPHK Pa3BOpPadHBalOTCA BO BCTPEYHBIX NOTO-
Kax MepBUYHBIX MaTepHi, GOpMHUPYIOLIHMX chepbl MNaHeThl.
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AHaANOTHEH ITOMY MOXET CIYKUT (poHTaH. CTpys BOIBI, BeIOpackiBae-
Masi MOA AaBNEHHEM, MOAHUMaETCS A0 OnpeaeaEHHOH BricoThl. M3pacxono-
BaB HayaJIbHBIH MOTEHLMaN, OHA CMajaeT BHH3, CO3AaBas CBOEOOpa3HbIH BO-
asHOU xymon. Tak W NMepBUYHBIE MaTEPHH, BHIOPACBIBAEMBIE HEPE3 KaHAJ
KNETOUYHOTO sIpa, pa3BOPayHMBAOTCA BCTPEeUHbIMH MoTokamu. U nBurarotcs
BAONDL 30HBI VICKPHBJIEHHS MHKPONpPOCTpaHCTBA. JOCTHTHYB (HIHHECKOTO
YPOBHA OHU, MOBTOPAA (GOPMY HUCKPHBJICHHSA MHKPOMPOCTPAHCTBA, 3aBOpa-
YUBAIOTCA K KJIETOYHOMY sApY. B pedynbTare BOKpYr GM3WYECKH TLLIOTHOTO
¥ 3DUPHOTO TeN KIETKA TIEPBHIHBIE MAaTEPHH CO3NAIOT H3OJHPOBAHHYHO 30-
Hy (cM. Puc.27).

ITocne 3apepmieHHst GOPMHUPOBAHUS 3AMMTHOH 000N09KH, OOMIHH NOTOK
MEPBUYHBIX MaTepWH NMpocTo orubaeT 3Ty 30HY. BHYTpH RaHHOI 3aIIHTHON
000JIOYKH BO3ZHUKAET CBOCOOPA3HBIH MHKPOKIWMAT, 0a3HC, Tae dPHpHOE Te-
710 KIETKY MAaKCUMANBHO W3O0MHPYETCA KaK OT Xaoca OKpYXKalomei cpemsl,
TaKk ¥ OT BAHUAHWSA APYTHX KJIETOK WM OPraHU3MOB. 3alllUTHAas M30IUPYIO-
iast odbonouxka OyaeT cyuiecTsoBaTs A0 TE€X MOP, MOKAa OYAET MPOHCXOAHTD
pacilenaeHue BELECTB BHYTPH KNeTKH M (YHKUHOHWPOBATH KAHA MEXay
YPOBHSAMH KNETKU. JIpyTHMMU CloBaMu, 10 TEX NMOpP, NMOKA KJIETKAa OCTaércs
YXHBOH.

B MHOroxneTo4HbIX OpraHHW3Max KJIETKH MMEIT pa3fNHyHble (PYHKUHH
H, KaK cneacTBHe, npuobperaroT pazubie BHewwHe ¢opMel. JTi0doit MHOTO-
KJIETOUHBIH OpraHuiM NMpeacTaBnseT coboi KECTKYH KONOHHIO, B KOTOPOWH
BHELIHIOK cpeay OONbWKMHCTBA KJIETOK 00pa3yroT APYIrHE KJICTKH TOrO e
oprauuzma. [IpHuém, 3170 PUKCUPOBAIIIIOE NONOKEHHE KIETOK COXpaHAETCH
Ha MPOTAKCHUM BCCH MX XUIHH (MCKIHOYCHHE COCTABIAIOT KNETKH KPOBH).
BecnomMHuM, 4TO Kaxaas JKHBas KneTka co3AaéT pHPHOE TeNo, KOTopoe
NpEeNCTaB/SIeT COOOH €€ CTPYKTYpPHYI Konuio. B xECTKoi KONOHWH morno-
XEHUE KJIETOK 3a(hpUKCHPOBAHO, MOITOMY MX IPHUPHbIE TENa TAKKE HUMEHOT
(PHKCHpOBaHHOE TIonoxeHne. [1o3ToMy Ha 3dpupHOM ypoBHE IpHpPHBIE Tena
KIETOK 00pa3yloT aHANOTHYHYIO0 KECTKYI0 CHCTEMY — J(PHPHOE TENO MHO-
rOKJICTOUHOI0 OPraHH3Ma,

B xone 3BONOUHHU MHOTOKIETOUYHBIX OPTraHH3MOB CleUHanH3alLHs Kie-
TOK MPUBENA HE TONLKO K TOMY, 9TO OHH CTaNu BBITJIAAETH MO APYTOMY, HO H
CTENEeHb WX BAHAHHWA HA CBOM MHKPOKOCMOC IpeTepriesia CYLEeCTBEHHbIE Ka-
YeCTBEHHBIC W3MeHeHHA. [ledopmauus aMUKpONpOCTPAHCTBA, CO3NaBaeMas
HECKONTBKHUMH THTIAaMH KJIETOK MHOTOKJIETOTHOIr0 OpraHH3Ma, AOCTHTaeT ac-
TPaJLHOr0 YPOBHS TUTaHeThl. [IpH 3TOM Ha acTtpabHOM ypoeHE GopMHpY-
FOTCS, MO aHANOTHU C 3GHPHBEMM YPOBHEM, TOUHbIE KOMHH PUIHYECKH TIIOT-
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HBIX KJIETOK CO BCEMH WX O0CODEHHOCTSMH. Ha30BEM 2TH KOMHH acTpaib-
HLIMH TE€NaMH (I)HBH"ICCKH MJIOTHBIX KNeToK. OTnHYHE WX OT 3d)H'pl-be’X TCH
KJNETOK OMpPEACAACTCA HE TOJIBKO paClnoONOXKEHHUEM HA ClcAYrOLIEM Ka4yeCT-
BEHHOM YPOBHE IUJIAHETBI, HO H KA9€CTBEHHBIM COCTaBOM. ITosHele aCTpaJIb-
Hble Tena oOpa3yloTCA B pe3yabTaTe CHHTE3a H3 ABYX MEPBHYHbLIX MATEpPHH
(cM. Puc.28).

ACTpELTlLHLle TEJa KIICTOK MHOTOKJICTOTHOIO OpraHM3iMa TakKxE o6pa3y—
10T KECTKYI0 CHCTEMY — ACTPaJbHOE TeJ0 MHOTOKJETOYHOr0 OpraHM3-
ma. JIosiBNeHHe acTpabHBIX TEJ Y KHBBIX OPTaHHA3MOB ABHAOCH KOJOCCATb-
HBIM Ka4YeCTBCHHLIM CKAYKOM B Pa3BHTHH XHBOHA npuponsl. Hanuuue y
KJIETOK TPEX B3aWMOAEHCTBYIOUMX MEXOy coOOH ypoBHEH co31an0 HeobXxo-
AMMble M OCTATOYHLIE YCJOBHA NI BOZHWKHOBEHHS NMaMATH, SMOUUH H
WHTEJUIEKTA, YTO Y ABJAETCH OCHOBOY BEICOKOOPTaHHW30BAHHOH XXHBOH MaTe-
PHH.

HekoTtopble THNBLI KNE€TOK MHOTOKJETOYHLIX OPTraHW3MOB, TMpPH CBOEH
ananTaurK K BHIMOJHACMBIM HMH (PYHKLIHSIM, H3IMECHW/IHCH A0 TaKOH cTerne-
HH, YTO BhI3bIBa€Mas HMH Oe(OpMaLIHA MHKPONPOCTPaHCTBa AOCTHTNIA Mep-
BOI'0 MEHTA/ILHOTO YPOBHS NAAHETbl. DTO KJIETKH FOJI0BHOTO, CMHHHOTO M
KOCTHOTO MO3ra. AHAJIOTMYHO, Ha 3TOM YPOBHE 00pa3yercsi nmepBoe MeH-
TAJABHOE TEJ0 MHOFOKJIETOMHOrO OPraHH3Ma W3 MEHTANbHLIX TeN KJIEeTOK
3TOro opranusma (cm. Puc.29).

TakuM oOpa3oM B co3iaHHH 3¢PHPHOro Teaa y4acTBYIOT BCE KJETKH
(pM3UUECKH MNOTHOTO opraHH3Ma. B co3naHHH acTpanbLHOro Teia 00Mnb-
IUMHCTBO KJIETOK. Menrtaablible TeJa MOIYT BO3HHKHYTB JIHIbL Y HEKOTO-
PbIX BHOOB XHBBIX OPraHH3MOB H TO, Ha ONpeAeNeéHHOM YPOBHE HX pa3Bu-
THA. B co3naHud MCHTAIBHOrO TENa TIPUHUMAET y4yacTHEe TONbBKO 4acTh
KJIETOK MHOIOKJIETOYHOTO OpraHHiMa. [To3ToMy MeHTanbHOE TENO Ka4yecT-
BEHHO (BHEIIHE TOXE) OTNHYAETCA, KaK OT ACTPAJILHOr0, TaK H OT YpHpPHO-
ro TeJl MHOTOKJIETOYHOTO opraHuiMa. I1oaToMy M cymrHocTH moacH dyayT
OTAMYATLCSA APYT OT APYTa, B 3aBHCHMOCTH OT TOT'O, KaKoH IBOJIIOUHOHH bl
YPOBEHb Pa3BHTHUS OHH UMEIOT.

OueHb vwacTto nroau, NOOLIBABIIHE B COCTOAHHH KIHMHWUECKOH CMEPTH
WAY MHOTAA B MOMEHTHI CMEpPTCIBHOW OMACHOCTH BUAAT «AHTEAOBY», TPH-
WEAMUX WM Ha MOMOMIbL. 3THMH «aHrenaMu» SBASAIOTCA CYTIHOCTH, HMEIO-
lIMe OJHO HMH HEeCKONBKO MEHTaNBHbIX Ten. B 3abnyxneHue BBOAMT HMEH-
HO BHEIIHWH BHI 3TUX CYymIHOCTEH. CHSHHE MEHTANbHBIX TN W mieH(p, MU
co3aaBaeMblii, NPUBOAAT K MOJOOHOH OWHOKe.
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OdgeHb MHOTOE UCNTOTb3YEMOE B PEJIUTHAX, UMEECT T0A CODOH peanbHYIo
npypoay. B cuny HeBekecTBA, MPHPOAHLIM ABJACHHAM TNMpHAaBanach doxe-
CTBEHHAA CYTb OOHHMH WM TNPOHCXOAHAO HUX NMOJHOC HTHOPHUPOBAHHE HIH
OTPHUAHWE IPYTHMH...

JdupHoe, acTpaTsHOE H MEHTaNbHBIE Tena (MpH BBICOKOM YPOBHE JBO-
MOUHOHHOTO pa3BHTHA) MHOCOKNETOWHOrO OpraHu3Ma, BMecTe, CO34aloT
OJHY CHCTEMY — CYMIHOCTB (cM. Puc.30).

Jlanee, BCMOMHUM, 9TO Ka)x/1as KJIETKA CO3AaET BOKPYT €€ 3alHTHYIO
obonouky (cM. Puc.27). MHOTOKNETOIHEIH OpraHU3M TaKXE UMeEEeT 3alHT-
Hyto 0001019KY, HO Ha IPYTOM KadecTBEHHOM ypoBHe. OCh 00meil 3amuTHOH
000JI04KH NPOXOAMT BAOAL (MapannenbHo) CTHHHOrO Mo3ra. Jleno B TOM,
9TO HEHWPOHB! TOJIOBHOTO W CITHHHOTO MO3ra MaKCHMalbHO ACHOPMHDPYIOT
MHKPONPOCTPAHCTBO BOKPYr cebdsa. CKOHUEHTPHpOBAHHBIE B TOMOBHOM W
CITHHHOM MO3Te, OHH CO3MAl0T Mepenaa MepHOCTH BHYTPH MHOTOKNETOTHOIO
opranv3mMa. B MHOrokn1eTouHoM OpraHu3Me CNHHHOH M IOJOBHOH MO3r
BBINOJHAKT AHAJOTHUYHYK POJIb, YTO H KJIETOYHOE AAPO B OAHOKJe-
TOYHOM.

Baone no3soHouHHka (popMUPYETCs OOLIMA 1N BCEro MROTOKIETOY-
HOTO OpraHu3Ma kaHan. IlepBudHbie MaTepHH, NPU CBOEM NBWXKCHHHU BROJNb
obLiero kaHana, pa3BOPaTHBAIOTCH BCTPEUHBIMU MoTOkamH. IIpH ITOM HX
NABMIKEHHUE HAMPABAEHHO BJONb 30HBI HCKPHUBACHHA MHUKPONPOCTPAHCTBA,
CO31aBaEMOr0 HeHpOHaMH CITUNHOTO W TOJIOBHOTO MO3ra MHOTOKJIETOYHOIO
OpraHH3ma.

JlocTUrHyB (pM3HYECKOTO YPOBHSA, NMOTOKH MEPBHUHBLIX MaTEpHF, MOBTO-
pas GOpMY HCKPHBNEHHUS MUKPOMPOCTPAIICTBA, 3aBOPAYUBAKOTCA K KOMYHKY
(kpecteun). B peszyneratre BOKpyr $u3MyYeCKH TMJIOTHOTO Teaa M CYLIHOCTH
MEPBUYIHBIE MATCPHH CO3AAKOT H3ONHPOBAHHYIO YCTOHYHBYIO 30HY. Obpa3iy-
eTCH 3allUTHass 000/10UKa MHOTOKJIETOUHOrO opraHHiMa (cM. Pue.31).

ITOT KaHay odecneyrBaeT H pacnpeaesiCcHHE MEPBUAHBIX MaTEpHH, BbI-
CBO0O¥KJaEMBbIX MPH PaCIUEMICHHH BEMIECTBA B KJIETKAX MHOTOKJIETOYHOTrO
oprauu3mMa. [Ipu 3ToM pacnpeaesneHHe NPOUCXONHUT MEXAY TeNaMH CYLIHO-
CTH —— (PHPHEBIM, ACTPANBHBIM H MEHTANBLHBIMU (B CTY9a¢ UX MPHCYTCTBHSA ).
OT TOro, Kak NPOUCXOAWT 3TO pACMpene/ieHHe NEPBHYHBIX MaTEPHH MEX Iy
TelaMH CYIIHOCTH, 3aBUCHT OYE€Hb MHOTO€ B YH3HH KHBHIX OPraHH3MOB,
MOPOH ¥ cCaMa XU3Hb...
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Mhasa 3. Npupoaa asMmoummn.
Ponb 5MOLMH B 3BOJTIOLIMM XXU3HHU

IMOUMHH. .. 9yBCTBa, — MCPCKHVBAHHA, BOJIHCHHA, CTpadaHHA, BIAOXHO-
BEHHE H Pa309apPOBAHHE, moOOBb H PEBHOCTBH, BO3BLIMEHHOCTE H oe3picxon-
HOCTb H MHOTI'ME OPYTHE NPOABJICHHSA HalleH AYIUM 3anOoJIHAOT Hally XH3Hb
OT TMIEPBOro KpHKa, ¢ KOTOPBIM MBI INPpHJIH B 3TOT MHp H OO TMOCINCAHETO
B310X4d, C KOTOPbIM MBI €Ir0 TIOKHMAACM.

IIpekpacHbic W Yy)XacCHbI€, BO3BBIMIEHHBIE H HH3KHMeE, OnmaropoaHsie H
TIo[JTbIe TIPOSIBJICHUS deJIOBEYECKOH HAaTYpPhl CBA3aHBI C IMOLMOHATBHBIM CO-
CTOSHHEM Hauwle#l nywu. Tak, 4To ke W3 cedsd NpeAcTaBNsiOT 3TH IMOUHH,
KOTOPBIE HIPAKOT CTONL 3HAYUTENBHYIO PONb B XH3HH Kaxnoro u3 Hac? Ka-
KKe (DYHKLHMH OHHM HecyT B cede M KakoBa HX npupoaa? Bo3MOKHO nu 00b-
ACHUTL DTO MPUPOAHOE SBNEHHE WH TpaBbl MOIThI, BOCMEBIUE de/loBeTe-
CKHe YYBCTBA B CBOUX TBOPEHHSX W MHUCABIMHE, 49TO, K NPHMEPY, JTHO00BD
OOBACHUTE HEBO3MOXKHO, a €C/TH OOBACHEHHE HAXONMTCA, TO ITO HE JTIIOOOBB.

KoHeyHo, BCEM XO9eTCH TIPUKOCHYTBCA K 9€MY-TO TAHHCTBEHHOMY, 3a-
rajo4yHoMy, KOTOpoe NMopo¥ 3axBaThiBacT Hac de3pasnesbHo. Ho ecnu k T0-
MY € TIOABHTCA M MOHHUMAHME ITOTO 9yaa, OyaeT 60nblue C9acTAHBBIX JTIO-
neH, 3HaUUTENBHO MeHblIe pa3zoHTBIX cepaeu W cyned... Tak, kakoBa npHpo-
A2 HMOUMH?!

B nonHoM cMbicne 06 3MOUHAX MOYXHO TOBOPHTE NHIIL TIPH BO3HHKHO-
BEHHH Y XHBBIX OPraHHW3MOB HEPBHMbIX CHCTEM B XOJE IBOJIOLUMH dXH3HH.
XoTs, naxke ONHOKNETOUHBIE OPraHH3Mbl PeardpylOT Ha H3MEHEHHs, MpoHC-
XoasulMe B oKpyxkalowei cpeae. Ecnw B HemocpeacTBEHHOH ONMU30CTH OT
HUX MOABNANHCH XHMHUYECKH arpecCHMBHbIE BELLEeCTBA, O/IHOKIETOUHBIE Op-
TaHU3Mbl YHAIAAUCH OT ONAcHOH 30HbLI Ha OCIONAacHOE paccTosiHHE, nocne
Yero BO3BPALLAJIMCH K HOPMaJIbHOH aKTHBHOCTH.

ﬂaBai}iTe ang Havaja onpeaciuMcsa ¢ TEM, YTO TAKOE€ DMOLUHH, “YBCTBA.
IMOUKH, UYBCTBA ABJAIOTCA PeaAKUHECH KHBOI0 OPraHU3Ma HA H3MCHe-
wus BHEWHEW w BHYTPEHHEW cpea. Bce nX MOKHO pa3fesHTh Ha
ABE OCHOBHEIC TpPYIIIBI 3AIUHTHBIC DMOUHOHAIbHLIC PCAKUHH H IMO-
LHOHAJBHbIE PEAKLHH, CBA3AHHBbIE C NpoAoJAkeHHeM poaa. [Ipriaém, ode
TPVYIIITBI peaKL[H'ﬁ Ha6mo):[arorcz~'r IMMPAKTHUYECCKH Y BCCX XHUBBIX OPraHH3MOB
oT ﬂpOCTeﬁ'H]H'X A0 BLICIIIHX. Kamnaﬂ HOBasA IBOJNTOUHOHHAA CTYTICHBE pPa3BH-
THA XXH3HH NPYBOAHJIA K MOABJJIEHHIO KAK HOBBIX IMOLUHOHAIbHBIX pea.KLlHﬁ,
TaK ¥ OOOTALLEHHIO YK€ CYIIECTBYHOIIMX.
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PaccMOTpUM K2} IyI0 TPYMMY IMOLUHOHATBHBIX PEAKUWH B OTNENBHO-
cTH. HagaHém ¢ ananu3a 3alMTHLIX. BCe BapHauHu 3an(HTHBIX peaKIHH
UMEHOT OJIHO NPEHA3HAYEHHE — COXPAHEHHE KHM3IHH KAXJI0r0 KOHKPETHO-
ro HHAUBHIyYyMa. Jla 3TO NErKo ¥ NOHATbh — TOJIKO BBDKWBIOWE B Dophbe 3a
KHU3HB OCOOHM CIOCOOHBLI U B COCTOSIHWH 1aTh MOTOMCTBO H MPOROJDKHTH
CcBOH poJ. Tak BOT, MOIMBITAEMCA BLISCHHTE, KAKAM 00pa3oM 3aMUTHBIC IMO-
LUMOHAIbHBIC PEAKLMH ITOMOTAOT XHBbLIM CYIIECTBAM B HX O0pbOE 32 BBIKH-
BaHME.

[1pu mosBNIEH OTMACHOCTHA TOMBKO OCOOW ¢ MTHOBEHHOH peakuuel He
CTaHOBUJIMCH 00€NOM KW KepTBOH cBOMX Bparos. Bce mpekpacHo 3HaloT,
q9TO OT CTPaxa B KPOBb BBIOPACHIBAETCA aAPeHAMH, BLIPAdATHIBACMBIH HAA-
MOYEYHHKAMHU. B TakoM COCTOSHUM NOMH, K NpHMEpY, OLIOT BCE PEKOPABI
MO CKOPOCTH, JATBLHOCTH MpBIKKOB, (pHusudeckoir cune. [ToToM Bce TONBKO
YIOUBNAIOTCA, KAK TaKOe Y HUX Nnonydunoch? IlonbITKH MOBTOPUTL CBOM Xe
COOCTBEHHBIE «PEKOPABI» HHKOMY HE YAABATHUCE.

B uém npuguna 3Toro (peHomena? lasaiire nmonerracMcst pa3zodpaTeCcs B
MPHPOAE 3TOro MOOOMBLITHEHLIErO ABNCHHA 9ETOBEYECKOH TMCUXHKH. B Mo-
MEHT MCTIyra B KPOBb YENOBEKA BbIOpAChIBAETCA aApeHAIHH, Ka3aaoch Ol,
obbAcHenue Hakgerno. Ho aaBaiite we OylemM CnewWWTh ¢ BLIBOAAMI. A He-
MHOTO MOPA3MbILIIAEM Had HYTUM (QU3IHONOTHYECKHM ABIEHWEM HALero op-
raHu3Ma. M3 HaINoOYeYHWKORB aipCHANIMH MOMa,1dCT B KPOBEHOCHBIE COCYIbI,
B BEHBI, MO KOTOPLIM KPOBb AOCTABASAET €ro B CEPAULE.

[Tpexne, yeM npoaoKHTh aHaNH3 NPOHCXOAALIEro B MOMEHT UCMyra,
BCTIOMHHM, UTO KPOBb MO BEHAM IBINKETCA, Oaaroaaps BOAHOOOPa3HbLIM CO-
KpalleHHAM KONbLEBBIX MblWU. [1pHM 3TOM CO31aETCA He3HA4YWTENbHBLIH ne-
pemian AaBicHHA. A 3TO O3HAYAET, YTO aJpCHANHH AOCTHIHET cepaua d9epes
HECKONBKO ceKyHA. Yeped HUXHIO NOAYI0 BEHY KPOBb, HECYNIad agpeHa-
JVIH MOMajaaeT B MpaBoe Mpeacepaue, 3aTeM B TMPaBblH KENyaoyek, Jéroy-
HY10 apTEpPHIO, NIETKHE, IErOHHBIC BEHDI, IEBOC MTPSACEPAHE, IEBBIH KETYI0-
yek, aopty. M3 aopTel, NO MATOMY KpYTY KpOBOOOpalleHHs, aAPCHANHH NO-
CTYMaeT B MO3T, a MO 00ALWIOMY — B MBILILILI TENA.

B pe3ynsTate, TONLKO Yepe3 HECKONLKO CEKYHA, alpeHATHH AOCTHIaeT
MBI, Ho, KaK TTOHATHO Jlaxe pedEHKy, HanaJarumeMy XUIMHHKY 3THX He-
CKOJILKO CCKYH O BIMOJIHE OAOCTATOYHO, 4TOORI ,ElO6EJT1> cebe CTONL XenaHHbIH
y>KHH. HaBepHoe Kawabid M3 Hac WCITBITAN Ha ce0e BO3AEHCTBHE UCITYTA WITH
CTpaxa, KOTOpOe NPOABAAETCS NMPAKTHYECKH MTHOBEHHO. T€JI0 MPOHH3BIBAET
TOK, BOJIOCHI BCTAIOT AbI00M, HEM3BECTHO OTKYAAa MOABAKIOTCA CHABbI U BOT
MBI YKe CITaCeHBL. ..
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Kaxum obpazom BCE 3T0 npoHcxoanT? OTKyaa NMOABAAFOTCH HEIHOXKHH-
HblE CHJIBI, O KOTOPBIX MBI faxke W He noaospeBain? Urobwl MOHATE 3TO AB-
JICHUC, 06paT'HM BHHMAaHHEC HA TO, YTO XK€ B MOMCHT HCIYT2 HIIH ONACHOCTH
INIPOHUCXOAHT B KaJOH KjeTo9Ke Hamero OpraHHv3Ma.

BenoMHuM, 9T0 (hH3HHYECKH TINOTHASA KNEeTKa, B 3aBHCUMOCTH OT BBITION-
HseMbIX €10 QPYHKUHH, HMEeT pa3Hoe Ka9eCTBEHHOE CTPOEHHUE, B Tpeiaenax
OMHOTO U TOIO €& MHOTOKJIETOTHOTO opraHHiMa. KileTkH, BLITIONMHAIONIHE
caMble IMPOCThIe PYHKUMH B OpraHu3aMe, KpoMe (H3HUYECKH NJIOTHOTO Teja
MerT dPHpHoe Teno. KieTkH, BHITIONTHAIINE Donee CIOoXHBIE (PYHKIHH,
MOTYT UMETb aCTPAIbLHOE TeNO H Ha OMpeAe;IEHHLIX ITanax IBOJOUHH TaKxe
Y MeHTansHoe (Hbre) Teno(a). Takum obpa3oM, KHBas KIETKA CYMECTBYET B
OAHO H TO X€ BpeMs Ha NBYX HNHU Oonee ypoBHAX miaHeTsl (cM. Puc.28 u
Puc.29).

[Tpuuém, B PHUIHIECKH TIIOTHON KIETKE NMPOHCXOAWUT pacClIETNEHUE Op-
raHU9eCKHX MOJIEKYJ Ha MaTepHH WX obpa3lylomue. OcBodoAMBITHECS NeEp-
BHUHBIC MAaTEPHH HAYMHAKOT JIBUTATHCA MO ANCPHOMY KaHanmy M pacnpene-
NSAOTCA MEKAY I(PHUPHBIM, aCTPANBHBIM H MEHTATBHBIMH TEiaMH KICTKH.
bnaropapst atomy, 3TH Tena (3¢HpHOE, acTpanbHOE H MEHTIbHbIE) coXpa-
HAIOT CBOIO UENOCTHOCTHL. [lepBHdiibie MaTepHH, Kak Obl, MOAMUTHIBAIOT
KJETKY Ha €€ APYTHX YPOBHAX, COXPaHAsA €€ UeNOCTHOCTh. be3 nocTosHHOH
TTOANUTKK MCPBHUHBIMH MATCPHAMH Tena KJICTKH Ha JPYTHX YPOBHSX Teps-
FOT CBOH (PpyHKUHMOHANbLHBIE KayecTBa. /[eno B TOM, UTO AN HOPMANbHOIO
(OYHKUMOHHPOBAHUSA NOMKEH BLITE HEKOTOPBIH H3OLITOK TNMEPBHYHBIX MaTe-
puH, 0Opa3yroHUX KaXObld H3 3THX YPOBHEH KIETKH — PUPHOE, aCTpas-
HOE W MCHTanbHbIC Tena. HekoTophlH M3OBITOK MEPBUYHBIX MaTePHI CO3MAET
BO3BPATHOE ABHXKEHHE HX K HUKENEKAIIWM YpOBHAM KneTkW. [Jaaiite Oo-
nee AETanbHO PacCMOTPHUM 3TO ABJICHUE.

[MpencraBum cefe, YTO B KAETKE TONBKO HAYaNCd MpOLECC pacluernie-
HHUsl. BRICBOOOAHBILHECH MEPBUYHBIE MATEPHH YEPE3 KaHal KIETOYHOTO Af-
pa YCTPEMIISIOTCS Ha 3(PUPHBIA ypoBeHb kneTku (cMm. Pue.32), HO BCTpeTHB
Ha CBOEM MYTH KayeCTBEHHLIH Oapsep MexAYy IPHUPHBIM H aCTPAIbHBIM
YPOBHSIMH, OHM YaCTHYHO pa3BopauuBatoTcs. IIpHuén, nepBHUHAs MaTepHs
G nmocTeneHHo HaKarIvBaeTcs Ha YPUPHOM YPOBHE KIIETKH.

OdHpHOE TENO KNETKH YTIIOTHAETCA W 9E€pe3 HEKOTOPOE BpPEMS E€ro
TINOTHOCThH AOCTHTAET ONTUMANTBHOTO YPOBHSA. [IpoaonkeHne 3Toro rnpouec-
ca TIPUBOAUT K H3OLITKY nepBHuHOW mMaTtepun G na d3dpupHOM ypoBHE,
YTO CO30a€T ABHKEHHE 3TOH MaTepHH C I(PUPHOTO YPOBHA Ha (PHUIUYECKH
TIOTHBIA (cM. Pue.33).
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[Ipy yNNOTHEHWH H(PUPHOTO TENA YBEIHUYHBAETCA CTENEHL BAHSHHSA €ro
Ha MEpPHOCTL 3(HpHOro yposus. M korna BenuUaWHa H3MEHEHHS MEPHOCTH
3(PUPHOro YpOBHSA JIOCTHTaeT KPHTHYSCKOW BEJHUYHMHbBI, OTKPbIBAETCA Kaue-
CTBEHHLIH Dapbep acTpalbHOro YPOBHA KJIETKH. Tenepb, NEpBUIHBLIE MaTe-
pPHY OOCTMIaloT acTPAIbHOTO YypoBHA KkieTkH. U, ananornwuHo, BcTpeuas Ha
CBOEM MYTH Ka4eCTBEHHBIH Daphep MEeKAY aCTPATEHBIM H NTEPBBIM MEHTATb-
HBIM YPOBHAMH, MOTOKH MEPBHYHBIX MAaTEPHH YaCTHYHO Pa3BOpaqYHBAOTCH
(cM. Puc.34). llepeugusie MateprA G ¥ F mocTeneHHO HaKamIMBaKTCA Ha
aCTpATbHOM YPOBHE KJIETKH. ACTpPabHOE TEA0 KJETKH YTUJIOTHAETCS, W 4e-
pe3 HEKOTOPOE BPEMS €ro MAOTHOCTE JOCTHIAaeT ONMTHMANBHOTO YPOBHS.

[IpoxomkenHe 3Toro npouecca NPHBOAHT K U3OBITKY MEPBHIHLIX MaTe-
pyud G 1 F Ha acTpanbHOM YpOBHE, YTO CO3NAET ABHIKEHHE ITHX MATEPHH C
acTpPanbHOTO YPOBHA Ha 3(HPHBIN W panee Ha (PUIHICCKH TIOTHBIA (CM.
Puc.35). Ilpu ynnoTHeHHH acTpaTEHOrO TeNa YBEAUTHBACTCA CTEMNEHL BAHSA-
HHS €ro Ha MEpPHOCTh acTPalbLHOrO YpoBHA. M koraa BelM4YMHA H3MEHEHHS
MEPHOCTH acTPasIbHOTO YPOBHS AOCTHTACT KPHTHIECKOH BENHYHHBI, OTKPbI-
B2ETCA KAa4yeCTBEHHBIH Oapbep MepBOro MEHTANbHOrO YPOBHS KAETKH (cM.
Puc.36).

IlepBrunbie matepun G, F u E nocreneHo rakanauBaloTcs Ha nepaoM
MEHTaNbHOM YPOBHE KNeTKH. TlepBoe MEHTaIbHOE TeNno KIeTKH YIIOTHSET-
Cfl, U uUCpe3 HCKOTOPOE BPEMSA Cro MAOTHOCTL AOCTHTAeT ONMTHMANBHOIO
YPOBHS, H BCE NOBTOPAETCS BHOBbL... CNE1yeT OTMETHTD, YTO KAXKALIH Kaue-
CTBEHHBIN DapLep MEXAY TUTAHETAPHBIMH ChepamMi MAKCHMANbIIO BIIHAET
HAa MEepPBHYUNbIE MATEPHH, HEe BXOASAILUHE B KauecTBeHIIbIH cocTaB cdep,
yepe3 KOTOPbie OHM ABHKYTCH. DTO CBA3AHO C TeM, YTO NNaHCTapHbIE Ce-
pbl HE HMEIOT B CBOEM KaueCTBEHHOM COCTaBe CNEAYIOILHE NEPBHYHBIC Ma-
Tepuu: 3dupHas cpepa — Marepuio G, acTpaneHas chepa — marepud G u
F, nepsas MeuTtansHas cepa — matepun G, F u E!. Tonnmanue storo
nmpolecca B LENOM fBJISETCA KNIOUOM K pa3rafike MEeXaHU3IMOB MaMATH H
CO3HAHMSA, KOTOPLIE paCCMOTPHUM B NanbHElmeM.

IIpy HOpMANBLHOM COCTOSHHH OPraHH3Ma IMepBUYHbIE MAaTEPHH, BbICBO-
OOAUBLUHECS B PE3YJbTaTe PACILUETIEHHA OPraHHMYECKHX MOJEKY:s1 PH3HYe-
CKH TUIOTHOH KJICTKOH, PABRHOMEPHO PACTIPEACNKIOTCS MEXNY IPHPHBIM, ac-
TPANbHBIM M TEPBbIM MEHTANBHBIM TEAaMH KJIETKH, YTO M Aa€T BO3IMOXK-
HOCTBb KaXAOH KJIETKE MHOTOKJIETOYHOrO OpPraHH3Ma aHallOTHYHOro CTpoe-
HHUS BBIMONHATL CBOH DYHKUHH.

K ; P
Bouee noapobro 06 srom cm. H. jleBawos «llociacance obpauicine K uejioBeuccTsy», 11asa 1.
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Knerkw opranuaMa, uMelomre pasHbie PyHKLIMYU, OTAWYAOTCA APYT OT
ApYTa KaueCTBEHHLIM CTpoeHHeM. OHH MOIVT UMETh TONBKO 3(DHPHOE TENo
unu 3dupHOe W acTpansHoe, HIH 3hUpHOE, acTpanbHOE U MEPBOE MEHTANb-
Hoe Tena. Ilpu 3TOM Ka bl YpOBEHB KJIETKH MOJy4aeT TOJIbKO 4acThb
Bblpa0aTbIB2eMOro KJeTKOH mortenumana. Crneayer OTMETHTh, UTO Mep-
Bu9Has matepuss G yuacrByeT B pabore Kakaoro H3 Tel KJIETKH —
3(UpPHOro, aCTPANbLHOI0, NEPBOTO MEHTANLHOTO.

BcnoMHuM, 4TO TepBHUYHBIC MaTepHH BbICBOOOXKAAKOTCH B pe3yibTaTe
pacuieruieHus pU3UbECKH TUIOTAOH KJIETKOW OpPTranMYecKHX H HeOpraHwde-
CKHX MOMEKYN. DT MOJIEKYJbl MPHHOCATCA B KJIETKY KPOBOTOKOM H NoA
BO3AEHCTBHEM OCMOTHYECKOTO (TYPrOpHOTO) AABNEHHUS TIPOHUKAKOT depel
KNETOUHYIO MeMOpaHy BHYTpE, Fie COOCTBEHHO H MPOHCXOAMT WX paciuen-
nexnre. IPdekT 0OCMOTHIECKOTO KJIETOTHOTO NaBIEHHSA, KaK W TIPHPOAA JTHO-
OOr0 APYroro AaBNeHHs, OCHOBAH Ha Mepenajae YpOBHe#H MEPHOCTH MeXIy
BHCWHEA M BHYTpeHHEH CpeaaMH KICTKH, pa3sNeNEHHBIMH KIJIETOYHOH
MeMOpaHOoH.

FuapodobHbie (ROOOOTTANKHBAIOLIME) CBOHCTRA KINETOTHOMH MeMOpatibl,
MMEIOLLIEH OOMH XXHPOBOH M ABa OENKOBBLIX CNosi, 0becrnedrnBarOT CoxpaHe-
HHE 3TOro nepenajga MEPHOCTH. DTO NPOHCXOAUT B pPE3ymbTaTe TOTrO, HTO
XUPOBOH CNOH KJIETOYHOH MeMOpaHbl OTTATKHBAET MOJIEKYJNbl BOABI. B pe-
3yJabTaTe, H3 MAa3Mbl KPOBH B KJIETKY TPOHHUKAKT PACTBOPEHHBIE B HEH
(nna3Me) OpraHUYECKHE U HEOpraHyuUuecKHe MOJEKYJbl ¥ HOHbI. Takum 00-
pa3oM, KIeTouHass MeMOpaHa BEITIONHSAET POAb AKHBOTO UABTPA.

[Tepenan MEPHOCTH ODYCJIOBJEH TeM, UTO HACBLINIEHHbLIA H HEHACHI-
WEHHBIA BOAHbIE PACTBOPLI HMEKT pa3Hble YPOBHH COOCTBEHHOH Mep-
HocTH. YeM 60oabIue MOnekya H 9cM THKEIee aToOMbl e¢ odpasyronine, TeM
BhIlIe €€ COOCTBEHHBIH YPOBEHL MEepHOCTH. UX pacTBOpHUMOCTE 0dOycnoBne-
Ha TEM, YTO OHH B COCTOSHUH COTJACOBATHCA C MONEKyJamH BOAsl. Bo3-
MOXHOCTbL COrMacoBaHHUA ONMpeaeNAeTCA BEJHUHHOH mepenaaa MepHOCTH
MEeXAy 3THMH aTOMaMH HAH MOJEKYJIaMH M HaJIHYHEM B Cpele BOJH, Hecy-
IHX B Ce0e COHZMEpPHMBbIE ¢ ITHM NepenanoM KoJebaHus MepHOCTHQ.

[TpM MOTMOWEHHH WM U3NYUYEHWUH TaKHMX BOJIH MPOMCXOAMT BbIPABHH-
BaHHWE YPOBHECH MEPHOCTH MoJiekys. MoneKkyasl BOABI YCTOHIHUBEI NPAKTH-
YEeCKH B Mpeaesiax BCETo AHama3oHa CYIIECTBOBAHHA (HUIHIECKH MAOTHOrO
BewecTBa. M3-3a manoro monekynspuoro seca soasl (H,O 18 a.e.) cod-

? Bozee noapobro o6 yrom cM. H. Jlepawos «Cywiocts  Pazymy, riasa 1.
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CTBEHHBIH YPOBEHbL MEPHOCTH €& MeHbIlIe COOCTBEHHBIX YPOBHEH MEpHOCTEH
OONLIIMHCTBA MOJIEKYJ, B HEH pacTBopseMbIx. [lo3ToMy, B pe3ynbTaTe MO-
JIEKYJIAPHOTO B3aWMOAEHCTBHSA, COOCTBEHHbIH YPOBE€Hb HACBLIIMEHHOIO
pacTBOpPa OKa3LIBAETCA Bbllle COOCTBEHHOr0 YPOBHS HEHACBILLICHHOTO.

Kctati, ruapodobHbie (BOOOOTTANIKHBAIOMHE) CBOHCTBA KHPOBOIO
cnost MeMOpaHbl CBA3aHbl C TEM, YTO €0 YPOBEHb COOCTBEHHOW MEPHOCTH
He KBAHTYeTCcH C COOCTBEHHBIM YPOBHEM MEPHOCTH BOMBI. A 3TO O3HagaeT
TOJIBKO TO, YTO MPOHH3LIBAIOIIKME BOAHYIO CPEAY BONHGBI HECYT B cede KoJle-
DaHne MEPHOCTH MeHblIee, YeM PA3HALA MEAKAY YPOBAAMM COOCTBEHHOM
MEPHOCTH MOJICKYJb]l BOAbI H MOJIEKYJIbl AKHPA.

Htak, U3 HachllLleHHOTO BOAHOIO pacTBOpa, KOTOPBIA U3 cebs mpeacTas-
nsAeT TnaMa kposu (umeromas bonee BEICOKHH ypOBEHB COOCTBEHHOH Mep-
HOCTH), MONEKYNbl YCTPEMIAIOTCA, 4epe3 KAETOHYHYI MeMOpaHy, BHYTPb
kneTkH. [Ipu dTOM, HECBA3AHHBIC MONEKYMbI BOABI OTTANKHBAKOTCSH KHPOBBIM
cnoeM kaetodHoH MemOpaHbl. ITo3TOMY BHYTPbH KJIETKH depe3 MemOpaHy
TIPOCaYHBAIOTCA CHOXKHOOPTAHU3IOBAHHBIC OPTaHHYECKHE W HEOpPraHHdeCKHe
MONEKYJIbl, UMEIOIIHEe COOCTBEHHBIE YPOBHH MEPHOCTH, COH3MEPHMBIE C
COOCTBEHHBIM YPOBHEM MEPHOCTH HAHPOBOH MPOCAONKH KIETOYHOH MeM-
opannt (cMm. Puc37).

Teneps, BCnoMuuM, YTO KaXALIH aTOM HAH MOAEKYNa HMEIOT COOCTBEH-
Hbil YPOBEHb MEPHOCTH, MPH KOTOPOM OHHU YCTOH4HBLI. [lpoHUKWIHE Yepe3
KJIETOYHYIO MeMOpaMy MOJIEKYIbl paciUernnfaioTcs, Koria OHH MmonaaaloT B
cpepy BIHUSAHHA KIETOYHOTO AApPa H MUTOXOAPHANIbHBIX PHK'®, rne onu u
pacriafaloTCs Ha TNEpPBHYHLIC MaTepHH WX oOOpasyrorme. B npuHuune B
KJIETKE MOCTOAHHO MPOUCXOAAT ynpasiseMble AJepHbIe peakUurH, O YEM CO-
BPEMCEHHas HayKa TOJILKO MEUTAaeT.

B pe3ynbsTaTe NOCTOAHHO MPOUCXOAALUETO MPOLEcca BHYTPHKIICTOYHOTO
paculenieHus, nepenajg MepHOCTH MeXAy KIEeTKOW ¥ OMblBalOLEeH e€ ras-
MOH coxpaHsercsa. Cieayer OTMETHTb, YTO BEMHYHHA JTOTrO NeEpenanga Ko-
nebnercs. IIpy HacbIWEHHH KNETKH Yepe3 TAa3My OpraHH4YeCKHMH W HEop-
FAHHUYECKUMH MOMNEKYNTaMHU, COOCTBEHHBIH YPOBEHL MEPHOCTH KNETKH YBE-
nanuusaetcs. Koraa oH CTAHOBUTCS COH3IMEPHMLIM C COOCTBEHHLIM YPOBHEM
MEPHOCTH MNA3MBbl, MMPUTOK HOBbIX MOJIEKYN BHYTPL KNETKH YMEHBbLIAETCS.
KneTtka — «cvITa», T.. MAKCHMaJILHO HACHILMIEHA OPraHHYECKHMH MOJEKY-
faMM.

' Bonce noapo6io 06 3ronm e, H. Nicgawos «Cymnocts 1 Pazywm», riasa 2.
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Korna u3Mensiowmiics yposeHb COOCTBEHHOW MEPHOCTH KIETKH CTaHO-
BUTCS HECKONLKO BEIINE COOCTBEHHOH MEPHOCTH Mia3Mbl, BO3HHKaeT obpaT-
HOE ABHAKCHHE MOJICKYJI H3 KJIETKH B NnasMy. B cuny Toro, 4to 310T nepe-
naga MEPHOCTH HC3HH‘:IHTCJ]bel'ﬁ, B ABHKC€HHE NPHXOAAT TOJIbKO MOJIEKY-
Jibl, COOCTBEHHBIH YPOBEHb MEPHOCTH KOTOPbIX COH3MEPHM C BeJIHYH-
HO# 3TOro nepenaaa. IMeHHO TakUMH MONIEKYNIaMHA SABISIOTCSA MUTAKH, BO3-
HUKIIHE B NTpoliecce paculernieHH.

[1Inaku — 3TO MOJEKYJIbl, KOTOPbIE KJIETKa He B COCTOAHWH paculenuTh
B CHJTY TOTO, YTO WX COOCTBEHHBIH YPOBEHL MEPHOCTH HE3HAYHTETLHBIH H
nosToMy co3nasaemblie MonexkynamMu JHK v PHK ctoswre BonHbl nepena-
Ja MEPHOCTH HE OKA3LIBAOT KAaKOe-THOO CYmEcTBEHHOE BITUSHHE HA HX CTa-
O6uIBHOCTb. TakuM 06pa30oM, TOKCHHBI OKa3bIBAKOTCA B MU1a3Me H aanee yepel
nYM@(paTyUeCcKHue CoCyIbl TJ1a3Ma, Hecymas TOKCHHBI, BOCCOEIMWHACTCA C OC-
TanbHOH KpoBbO. [lo BeHaM HACbIMEHHas [MJIaKkaMHW KPOBb IONanaeT B
cepale, KOTOpoe NOoJA AaBjAeHWeM MOHMT 3TY KPOBb B NMOYKM, r1e OHA OCBO-
00X JaaeTcsd OT MITAKOB...

ITeprHoauueckoe xonebanHe MEPHOCTH MEKIOY KNeTKoil W mna3Moil ody-
CNIOBNIEHO TeM, YTO CKOPOCTb pPacClUeNnJeHHsi OPraHHYeCKUX MOJIeKYJ
BHYTPH KJIETKH MEHblIEe CKOPOCTH MPHTOKA HX B KNETKY. A 3TO O3Haya-
€T, 4TO BCe PYHKUHH KJETKH B YaCTHOCTH H BCEro OpPraHH3iMa B LE/10M,
3aBHCAT NaNPSAMYIO OT AKTHBHOCTH mpouecca pacuennenus. MmeHHo
AAPCHANIHH SBNACTCA TeM YCKOPHMTENeM BHYTPHKJETOUYHOIr0 pacuuene-
HA, 663 KOTOPOro OpraHH3M He B COCTOSHHH ofecneuyHBaThb CBOK) aAK-
THBHOCTb.

[1o Mepe paculenneHHs KOHUEHTPAUHA OPraHHYeCKUX MOMEKYN yMeHb-
1aeTcs, YTO MPHBOAHUT K YMENbIUIEHHIO COOCTBEHHOr0 YPOBHH MEPHOCTH
KkAeTKH. HanpaBneHde aBWXEHHA Mofekyn uiMensercs. Knetka «nporono-
NANach» U OPraHHYCCKHE MOMEKYJBl BHOBb HAUWHAIOT JIBHTaThLCA U3 MJIa3MEbl
BHYTPb KJIETKH. DTOT NPOLECC HE OCTaHABNWBAETCA A0 CaMOi cMepTH niobo-
ro XHBOr'O OPraHW3Ma — OT OAHOKJIETOYHOIO N0 CaMOT'0 COKHOOPTAHHW3O0-
BAHHOTO MHOTOKAETOYHOr0. A CeHYac, BEPHEMCH K HAMHUM IMOLMAM.

Htak, kakosa pons 3aWHTHeIX dMoUMK? Kak HawH 3MOUMH MOMOTAIOT
HaM CTMacTHCh B KPUTHYECKWX CHTyauusx? CnemyeT OTMETHTH, 4TO MeXa-
HHU3MBI BIWAHHS 3MOUMHA Ha BbDKMBAEMOCTH )XHMBOTO OpraHW3Ma pa3BHBa-
JIMCb B TEYEHUE MHJITHAPAOB JIET pa3BUTHA XU3HH. M OCHOBHAs HX (PyHKLUHSA

coxpaHenHe AM3HH HHAMBHAYYMA, KaK HOCHTEJA TEeHETHYECKOH HH-
dpopMaunu, 0€3 4ero HEBO3IMOXHO pa3BUTHE U TPOAOIKEHHE HKH3IHH.
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DTO ¥ MOHATHO — JUIA TOTO, YTOORI NAaHWETH BH/A MOT 1aTh NOTOMCTBO
H COXpﬂHHTbCﬂ B XOA€ 3BOAOIIHH KHU3HH NnepBoc, 4yTO HCO6XOI[’HMO, TakK 3TO
HAJIHYHE 0CO00eH, KOTOpBhIE 3TO NMOTOMCTBO B COCTOAHHM AaTb. IloaToMy
TONBKO BHOBI XXHBBIX OPraHH3MOB, KOTOpble BbIpadOoTaTH 3 dheKTHBHBIE Me-
TONbl pEryaHpOBAaHHA pacnpeieneHus MoTeHUMaNna XUBOTO OpraHH3Ma B
MOMEHTBI OTTACHOCTH, CMOTJTH COXPaHHTLCA B Ooph0e 3a BhIKHBAHUE.

BcnoMHuM, 4TO kaxaas kieTka atoboro opraHW3Ma MpH pacmeruieHHH
BBICBODOMX1aeT TEepBHYHbIC MaTepHi. Jlanee, 3TH nepBUYHBIE MAaTEPHH pac-
NpEAENAOTCA MeXAY BCEMH YPOBHAMH, KOTOPbIE 3Ta KIETKa HMeeT (CM.
Puc.36). Uto, B CBOIO ouepelb, BbI3biBaeT MaKCHMaNbHO 3G PEKTHBHOE B3aH-
MOAEHCTBHE MEXAY BCEMH YPOBHAMM KNSTKH. TONBKO B 3TOM Clydae KIETKA
B COCTOSHHH CNPABHTLCA C MAKCHMANBHOH HArpy3KOH H ¢ MHHHMATBHBIMH
TTOBPEXAEHUAMHU BBIMOJHUTL CBOH QYHKUHMH. [TpHaém, kaxkmas Ki1eTka MHO-
rOKJETOYHOTO OpPranu3mMa UMeeT HECKONMBbKO () yHKLIHIi:

1. UupuBuayanbHbIe, CBA3aHHbIE C €€ COOCTBEHHBIM KH3HeoDecmneue-
HUEM.

2. (DYHKUHONANBHBIE, CBA3AHHbIC ¢ €€ padoToH B MHTEepecax BCEro
MHOTOKJIETOYHOTO OpraHu3Ma.

3. 33|llHTl-lble, CBA3AHHbBLIC C COXPAHCHHUEM LHETOCTHOCTH MHOIOKINETOY-
HOTO OpraHvimMa, B COCTAB KOTOPOTO OHa BXOAMT.

TJoHATHO, 9TO Na BLIMOAHEHHE KAXAOH H3 3THX (PYHKUHH KNETKa 3aTpa-
4MBAaeT YAacTb CBOEro MoTeHUHana. B cnydyae 3KCTpeManbHBIX CHTyauHH,
KNeTka AOM¥HA MMETh MAaKCHMYM CBOCTO TOTEHLIMaNa Ha obccrnedcHue 3a-
IWHTHBIX (PYHKUMH HAa HEKOTOPOE BpeMs, npeHedperas BCEMH OCTalIbHbIMH.
[Tpu 2TOM XneTka padoTaeT B KPHTHYECKOM PEXHME, BO BPEMS KOTOPOro
OHa MOJYYaeT MaKCHManbHbIE NOBPEXKACHHS.

TloBpexneHus 00yCNOBNEHbI TEM, UTO TIPH KPHTHYECKOM pexHme pado-
Thl B KJIETKE CKaNAHBAKOTCA WAKH, KOTOPble NPOCTO HEe YCTIEBAKOT MOKHHYTh
KNETKY. DTO MPOHUCXOAHT MOTOMY, YTO ABHKEHHE TJ1a3Mbl TI0 MEXKIETOY-
HOMY TMPOCTPAHCTBY BO3HHKAET, KaK pe3y1bTaT OCTATOUHOTO KPOBSHOIO
nasneuus. [Toa aeiicTBHEM KpOBAHOTO AABMEHHSA, Ma3Ma BBIAABAHBACTCS H3
KanuANAPOB B MEXKKJIETOYHOE MPOCTPAHCTBO. TakK KaK KHAKOCTb HECHKH-
MaeMa, ouepeaHas TOpPUHSA TUIa3Mbl TMPOCTO BBIKHMAET NOCTYTTHBUIYIO
paHblUe MNa3My Brepén, YTO H CO3AAET ABHKEHHE M1a3Mbl B MEXKIETOYHOM
TipocTpaHcTBe. MeaneHHo ABHXKyIuascs rja3ma cobupaercs B smuMpaTHae-
CKHMX COCYMax H Janee BO3BPAMAETCS B KPOBOTOK.

3apep)kKa LUJaKOB BHYTPH KMETKH MPHBOAHT K TOMY, UTO OHH, OyAYy4H
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XHUMHYECKU AKTHBHBLIMY BELUCCTBAMH, HAYUHAIOT BCTYNMATh B XUMWYECKHE
pEaKILMU C MOJIEKYJIaMH CaMOH KJIETKH. 3TO NMPHBOAHT K YXYAMEHHIO U Ha-
PYLIEHHIO BHYTPHUKIIETOYHBIX npoueccoB. IToaTomy, nocnae kaxaoH cTpecco-
BOH Harpy3k# KJETKe HEOOXOAWM BOCCTAHOBHTENLHBIH MEPHOM, MOPOH A0-
BOJIbHO MPOJOJDKUTENbHBIH, B T€YEHHE KOTOPOTO KJIETKa [MOJHOCTbIO HWIH
TTOYTH TIOJTHOCTBIO BOCCTAHABIHBACTCA. IIpH 9acTBEIX CTPECCOBBIX HArpy3Kax
KJIETKA HE YCIeBaeT BOCCTAaHABJHBATBLCSA H MPOHCXOAHUT e€ dbicTpoe paspy-
nieHHe. CnocoOHOCTh CAMOBOCCTAHOBJEHHS KJETOK MOXET OBITH BECHMA
pa3zKoobOpa3HoM, KaK Y pasHbIX BHAOB MHOTOKJIETOYHBLIX OPTaHA3MOB, TaK H Y
pa3HbIX 0CODEH OMHOTO W TOro e BuAa. Kpoate TOro, B Te4EHUE KH3IHW O-
HOH W TOM € 0COOH, CMOCOOHOCTE CAMOBOCCTAHOBICHHA MEHSAETCH B 110-
BOJILHO LUMPOKHX mnpeaenax. KneTkw, MOMydUBIOHE 3HAGUTENBHBIE TTOBPEK-
AEHHS, NOrHOaIoT H TMO3AHEE 3aMEHAIOTCS HOBBIMH.

Tak, maBsaiTe ke Ternepb pa3bepéM, 4TO MPOHCXOOWT C KMAETKOH MpH
KPHTHYECKOM PpeXHMe padoTbl H KaKoe OTHOLUeHHE K 3TOMY HMeEeNT
HALUH IMOLHH. ..

ITpy HOpMaNbHOM peXUME (PYHKLIHOHHPOBAHHS BLICBOOOKACHHBIE MPH
pacuWEenAEHUH NEPBUYHBIC MAaTEpPHH PacrpeaeasstoTCs MEKXKITY BCEMHU YPOB-
HsMU knetky (cM. Pue.38). Tlpu atom nepsudiias mMatepuss G BXOOHT B Ka-
YECTBEHHBIH COCTaB BCEX KJIETOUYHBIX YPOBHEH (Tes) M, COOTBETCTBEHHO, MO-
TNIOIIAETCS HMH TIPH HOPMaJIbHOM AHUIHCACATCALHOCTH kieTkH. Kaxknoe Te-
N0 KNETKH — HPHPHOE, aCTPANBLHOE HIHM MEHTANbLHOE HAChIILAFOTCK COOTBET-
CTBYIOUIHMH MEPBHUHBIMH MATEPHAMH.

JdupHoe TeJ0 KAEeTKH 3arofHIeTCsS TOALKO nepsUYHON MaTepueH G,
B TO BpeMs, kak actpaiasHoe — G v F, nepBoe menransHoe — G, F 1 E.
TakuMm 00pa3oM, BEICBOOOXKAEHHAS MPH paclienficHHH NMEepBHYHAS MaTCPHSA
G pacnipegensercs Mo BCEM YPOBHAM KJETKH. A 2TO O3HAYaeT TOMALKO TO,
YTO KKABHH M3 DTHX YPOBHEH MOAYUYAET YACTh «MOPIUHH» NEPBHUHOH Ma-
TepuH G, KOTOPYIO «MPOUIBOANTY NMPH PacllEnacCHHH (PH3UFECKH NMOTHasA
knerka. [IpuuéM, Kaxkaoe U3 3THX TeN KJIETKH HACBLILIACTCA N0 HEKOTOPOTO
KPUTHYECKOro YPOBHS, MOCNE 9€ro BO3HHKAET OOPaTHBIH MOTOK MEPBHIHBIX
MaTepHH € 3THX YpOBHEH B HanpaBlieHHH (H3UYECKH NNOTHOW KIETKH.
HIMEeHHO 3TOT KpyrooOopoT MepBHYHEIX MATCPHH U 0DeCTiegHBaeT ITpollece,
koTopbli Bce HaswiBaroT JKU3HD...

Wrak, 3cdhupHOE Teno KJIETKH 3aJepxHBaeT 4acTb MEPBHYHOH MaTepHH
G, B TOo BpeMsl KaK OCTABIUAACA YACTb PACNPenessieTCs MEKAY 0CTASb-
HbIMH YPOBHAMM.
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BCNOMHMM, 9TO aXKTHBHOCTE JD(PHPHOTO Tena OmNpenenaseT aKTHBHOCTH
(H3HONOrHUYECKHX TPOLIECCOB B KJIETKaX, 4TO B CBOIO O4YEPEAL O3HA"aET, Ka-
KYI0 (PU3UYECKYIO Harpy3Ky B COCTOSIHUM BBIAEPKATh, KAK KAW/1aA KJIETKa B
OTHENILHOCTH, TaK H BeCh opraHusm B uenoM. C.ieloBaTensHO, yem 00ab-
1an oJas nepBuuHoil matepud G ocTaHeTcs Ha 3IPHPHOM YPOBHE, TeM
0onee MOWHOH A0JKHA ObITH PHIHNECKH TJOTHAA KIETKA H OPTraHH3M
B L[EJIOM.

Bonpoc 3awiryaercs B TOM, KaK «3aCTaBUTb» NMepBHYHYrO MaTepuio G
CKarUIMBaThCA TOJBKO HA 3(HPHOM YpPOBHE KJIETKH, B TO BpeMs, Kak, TIPH
HOPMaJIbHOM peXxKMe paboTh! KJIETKH, aKTUBHBI BCE YPOBHH, KOTOPblE HMEET
AaHHas KJIETKa W riepBrHyHas Matepus G pacnpeaenseTcs MexIy BCeMH HH-
MU (cM. Puc.36 u Puc.38). /Ins Toro, urodsl 310 npou3oiuno, Mexay 3¢up-
HBIM M aCTPAIBHBIM YPOBHSAMH NOMKHA TMOSABUTLCA «3aCIOHKa». TOALKO B
3TOM ciTydae nepBuyHas matepus G Ha9HET HaKanAHWBaTbCA Ha 3PUPHOM
YPOBHE KNETKH ¥ (PH3HONOTHUECKHE BOIMOKHOCTH KIETKH H, KaK Cl1eACTBHE
BCEr0 OpraHW3Ma B LEOM, MHOTOKpaTHO BO3pacTyT (cM. Puc.39).

Tak 0Tkyna NosBASCTCA 3Ta «3aC/OHKa» B MOMCHT onacHocTH? Tax BoT,
DTy «3aCAOHKY» CO304aéT MOCPEACTBOM IMOUHH CYLWLHOCTL... Jla, MMEHHO
IMOLHH ABAAIOTCA TEM KJHOYHKOM, KOTOPBIH 3aKpbIBa€T H OTKPLIBAET Te
MAW HHBIE YPOBHHM CYWLHOCTH U TEM CaMbIM pery;IMpyeT aKkTHBH3aUHK pas-
HBIX Ka4eCTB M BO3MOXHOCTEH, KOTOPbIMH O0nanaeT AaHHbIA WHAHBHAYYM.
Kak 1o npoucxoaut? Kakue npouecchl MPOUCXOAAT NPH ITOM B KNETKE H B
OpraHuiMe B LUeaom?!

BcrnoMiiuMm, 4TO AOMYCTHMAs MEPHOCThL acTpalbHOH cepbl NEKHT B
npegenax HekoToporo adanazoHa 3HadyeHWH AL,p (2.91935 < L,g <
2.93956). B To BpcMA Kak cOOCTBCIIHAA MEPHOCTL aCTPANLHOIO TEIa KICTKH
¥ OpraHu3Ma B LeIOM MOXKET HMETE M1000€e 3HaYeHWE BHYTPH ITOr0 HHTEp-
Basla. CoOCTBEHHAS MEPHOCTE ACTPANLHOrO TeNa KJAeTKH (OpraHH3Ma) 3aBH-
CHT OT 3BOIIOHOHHOTO YPOBHA Pa3BHTHH H OT KaUeCTBEHHOI0 COCTON-
HHA.

[TpuuéM, KakKA0OMY DMOUHOHATBLHOMY COCTOAHHIO OpraHWiMa COOT-
BETCTBYET OnpeaenéHHblii YpoBeHb coOOCTBeHHOH MepHOocTH. U, Kak caen-
CTBUE, TMPH U3IMEHEHHH DMOLMOHAJILHOTO COCTOSHHA, MEHHETCA H cobCT-
BEHHLIH YPOBEHbL MEPHOCTH ACTPAJILHOIO TeJa KJETKH (OpraHuima).
JpyruMH cnoBaMy, 3MOUHMH MOTYT «NPHIMOOHATH» HJH «ONYCTHTH» acT-
panbHOE TENO KAXKAOH KICTKH MHOTOKNETOYHOro opraHu3dma. Kak ke ato
NMPOUCXOAHUT?
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ACTpansHOE Teno KJIeTKH (OpraHu3Ma) TOoA BO3AEHCTBHEM IMOUHWH
MOXHO CPaBHHUThL C MOBEJCHHEM MOMIaBKa B BOAOEME NMPH OTKPBITLIX MIAIO-
3ax: Mo Mepe yObIBaHWA YPOBHS BOIbl OH OMYCKAETCA HUXE W HHXKe, NPH
BO3pacTaHWH YpOBHA — MOAHHMaeTcs Berme. Ho, eciii ¢ YpOBHAMH BOBI
BCE MOHATHO, TO B Clly4dae aCTpPaJIbHOTO Tefla KNeTKH (OpraHu3Ma), BO3HHKa-
€T BOTIPOC — Kakas «BOAa» MpHOBIBAET HIIH YOBIBAET, MPH IMOITHOHATBHBIX
peakuusax?!

[Ipy HOpManbHOU padoTe kKneTkH nepeHuHble MaTepHH G v F Hakaru-
BAIOTCS B aCTPAIBLHOM TeJle KIETKH, ¥ 3TO TIPHBOAMUT K TOMY, 9TO acTpaTsHOE
Teno nepopMHpyeT cBOE MHUKponpocTpaHcTBo. Koraa nepopmaums 1ocTura-
€T KPUTHIECKOTO YpPOBHS, KaYeCTBEHHBLIH Oapbep MEKIy acTpalbHBEIM H
NEePBbIM MEHTANBHBIM YPOBHAMH KJIETKH OTKPBLIBAETCA W NMEPBUYHbIC MaTe-
pWH HAa9UHAIOT 3aMOJHATh NMEPBOE MEHTANBbHOC Tedo KAeTKH (cM. Puc.36).
CobcTBeHHBIH YPOBEHBE MEPHOCTH aCTPAIBHOTO Tena KAETKH MPH 3TOM Ou-
K€ K BEpXHEH rpaHyue pa3pewEHHOro auana3oHa MEpPHOCTH acTpailbHOTO
nnaua (cM. Puc.40). TToa BozackHcTBHEM CTpaxa acTpajibHOe Tel0 KAeTKH
BbIOpachiBaeT M3 cebs HAKOMJICHHBIE MepBHUYHBIe MaTepud G u F, npu
3TOM aepopmaliusa CoOOCTBEHHOTO MHKPONPOCTPaHCTBA yMeHbIIaeTcs. B pe-
3ynbTaTe 3TOTO NMpouecca, COGCTBEHHbIN YPOBEHb MEPHOCTH acTpaibHOIO
Tena ymenbluaercs (cm. Pucdl). M, xak cneiacrsue, KayecTBeHHbIH
Dapnep Mekay MepBbIM MEHTAJAbHBIM H ACTPAJbHBIM YPOBHAMMU CHOBA
3aKpbIBAETCA.

Crpax OYEHb CHIbHas AMOUHMS, TIODTOMY COOCTBEHHBLIH YpPOBEHD
MEPHOCTH acTpafibHOro TEja YMEHbWAETCHA HACTOJAbLKO, 4TO CTAHOBHTCA
COM3MEPHMBIM € HHAKHEH IpaNHUCH pa3peiuCHHOro AHAMA30HAa MEpPHO-
CTH acTpaJbLHOro njaana. B peaynbTaTe 3TOro KayeCcTBEHHLIH dapbep, BO3-
HUKIWHA MEX,1Y acCTPANbHBIM U TIEPBBIM MCHTAIBHBIM YPOBHSAMH KIICTKH,
Pa3BOPAYHBAET TIOTOKH NEPBHYHLIX MaTepHil. OCOBEHHO CHIBHO HTO BIHS-
HHe cKa3piBaeTca Ha nepBHYHBIX MaTepHaX G, F u E (310 cBA3aHO € TCM, YTO
3TH NEpBHYHLIE MAaTEpHUH HE BXOAAT B KAYECTBEHHBLIH COCTaB NEPBOH MEH-
TansHOH cepbl Hawen nnaHeTsl). Bo3HukaeT oOpaTHLIH MOTOK NMEPBHYHBIX
MaTepuit x agrpHoMy Teny (cM. Pue.d1) v nasiee B HanpaBacHUU (PUIHICCKH
TIIOTHOTO Tena KneTkyu. Bo3BpaTHLIH NMOTOK NepBUTHONH MaTepuH G HadHHa-
€T AOTIOJTHHUTENBHO HACKHLATE I(PHUPHOE TENO KNETKH, H KaK CNEACTBUE CTe-
NeHb BAHAHHKA 3PHPHOTO Tena Ha ¢u3zndeckoe BospacTaeT (cum. Puc.42).
TlpH 3TOM BO3MOXHOCTH (PH3HYECKOTO TeNa KaXAOH KJAETKH H, KaK CilencT-
BHE BCEro OpraHH3Ma, pe3Ko BO3pacTaloT, 9TO W MO3BONAET HHIHBHIYYMY
CMacTUCb B MOMEHTHI onacHocTH (cM. Puc.43 v Puc.44).
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Xotenock Ovl OOPATHTE HECKONBEKO OONBMIC BHHUMAHHA Ha TOOOWHBIC
SIRNICHWUSA ONMHUCAHHOTrO BbLIMIE MpoLEcca... BHYTpH OIHOTO M TOro € BUAa pe-
aKUMs HA CTpax BapbHPYeTCs B AOBOJILHO LIHPOKHX Mpenaenax. B uenom ps-
Ie cllydaeB cTpax MOMXET MpOCTO NaparH3loBaTh 0codbL. MomHbIe NOTOKH C
2(UpPHOro YpOBHA Ha (PHU3IHYECKHUH B COCTOAHHH ONIOKMPOBaThH (YHKUMH
KJIETKH.

MOoeT KTO-TO W3 TUTAOIINX 3TH CTPOKH HCMLITaN MoxoOHOE BO3ACHCT-
BUE cTpaxa Ha cebe wnu Habironan, kak cTpax 6ykBanbHO Napajin3yeT 4yeso-
BeKa, JIMIIas er0 BO3MOXHOCTH KaKVX JTHOO NEHCTBHN AIF CBOETO CMAceHHS.
HUHoraoa, MOWHOCTL BO3AEHCTBHA CTpaxa Ha OpPraHH3M CTOJb BeNMKa, UTO
CYILIHOCTH BLIOPACLIBAETCA W3 TENA U YESIOBECK TEPAET CO3ZHAHHE.

ExvHcTBEHHOE yTemeHwe B JaHHOM CITydac TOAbKO TO, 9TO B 0€CCO3Ha-
TENBHOM COCTOSSHHM YENOBEK HE YYBCTBYET DONM M €CNIM €My CYXKACHO CTaTh
)KEPTBOHM YETBEPOHOrOTO HITH ABYHOTOTO XHIIHHKA, TO OH HWHETO HE MOTYB-
CTBYET nepen cMeprblo. M naneko He Bcerna nogoOHbIE ABMEHHS CBA3AHLI C
TPYCOCTBIO HGENOBEKA, a €CTh PE3yNbTaT PEATbHBIX ECTECTBEHHBIX TIpollec-
COB, MPOHUCXOAMILUX B OpPraHu3Me W HHKaKHUM 0Opa3oM HE 3aBUCATIMX OT Ca-
MOTO YeJNIOBEKa.

Bc¢é 3TO cBA3aHO B MepBYIO OHEepeAb ¢ HEKOTOPBIM Ka4ECTBEHHBIM pa3-
JTUYMEM TEHETHKH, a TaKXe CO CTPYKTYPHBIMH H KAYECTBEHHBIMH OTITHYHA-
MM CYWIHOCTEH pa3Hbix ocober BHyTpH BHaa. Kaxas ¢u3Mueckas KieTka
opratMiMa HMEET BEPXHIOH TI'DaHHUIly MakKCHMaIbLHOH Harpy3kH. [lpuuéwm,
YPOBEHBb 3TOH TPaHULbI MEHAETCA KaK BHYTPH BHAA, TaK U Y OHOH H TOH Xe
0co0H. Y 0cobu ona (rpaHHLa) 3aBHCHT OT CAEAYIOLWHX TIPHYHH!

1. DBOJIIOHONHOIO YPOBHNSI PA3BHTHR CYWHOCTH 0¢0bH. CymHoCcTL
Oonee BHICOKOTO YPOBHS Pa3BUTHSA B COCTOAHWM BBIICPXKaTh OONBLUYIO HA-
TPY3KY.,

2. T'eHeTHkH. [laxke He3HAYHTENbHOE BapbUPOBaHHE TEHETHKH BHYTPH

OAHOTO M TOTO Y€ BHAa, Na€T KOJOCCANbHbIH pa3dpoc BO3MOKHOCTEH Y HO-
CUTENEH 3TON reHeTHKH,

3. Ou3uuecKoro cOCTOAHHA OpraHu3Ma B uUeaom. Mctoménnas unu
GonsHas 0coOB uMeeT 00J1ee HUIKUI «MOTONOK.

4. Buonornueckoro Bozpacta ocobu. C BO3pacTOM CTEMeHs B3aHMO-
AEHCTBHA KaK MEXAY TeNlaMH CYTIHOCTH, TaK H MEXIY CYIIHOCTBIO H (hU3H-
YeCKHM TeJIOM yMeHbluaeTcs.

5. BuopuTMoB oprawuima. OUIHIECKHH, IMOUHOHATLHETH H AHTEN-
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JIEKTYTEHBIA BHOPUTMBI OTPaXarOT TEPHOAUYECKYIO aKTHBHOCTE COOTBET-
CTBEHHO 3(PHPHOTO, aCTPATLHOIO H MEPBOTO MEHTAILHOIO TEJ, OOpPa3yIOmHX
CylHOCTb (cM. Puc.45; Puc.46; Puc.47).

Yro xe Takoe OuopuT™eI? KakoBa WX poJTe B HanIEH XH3HH B LIEJIOM H B
AKTHBHOCTH KNETKH, B YACTHOCTH?!

Kaxabli U3 Hac B TOH MJIH MHOM CTENEHM 3HAKOM C HYyBCTBOM YCTaJIO-
CTH, KOrda vJH¥ MO3T HE B COCTOAHHHU «POAHTE» HH ONHOH MBICIH H HAIMU
TBOPYCCKHEC BO3MOXHOCTH OYCHB HANMOMHWHAIOT OKCAH B COCTOAHHH TOJTHOIO
MTUIA UKW KOTJa MbIULBI HAIONCTO TCA YiKE HE B COCTOAHHH ABHTATh HAC
CaAMHX, HE TOBOPA YIKE O TOM, 9T00OLI YTO-TO A€NaTh. EANACTBEHHOE XKesa-
HHUE B TAKOM COCTOAHUH — NOCKOPEE Zl06paTbCﬂ 10 KPpOBATH H XOPOWEHBLKO
BBICTTIATECA.

Bcem abcomoTHo ACHO, 9TO YCTANOCTh, HAKOMUBIIASCA B TENE, €CTh MO-
CNEICTBHE HATPY3KH, MONYYEHHOH HAMH B NMPOLECCE BHIMOAHACMON padoThbi
W 9TO HEOOXOAHM OTABIX ANA BOCCTAHOBIIEHHS CHI. DTOT PAKT HH Yy KOTO He
BbI3bIBAET COMHEHUH. BhHUpHBIC, aCTPalbHbIE ¥ MEHTanbHble Tena (pU3HYe-
CKH TITOTHBIX KJETOK, 00pa3yrommx Hawe (HPU3IHYECKOE TeJIQ, KakK 49acTh Ol-
HOTO LENOro, ToXe NonydaloT CBOIO AONI0 3TOH HarpysxH. M xaxnoe H3
ITHUX TeN, 00pa3yloIUHX CYIUHOCTh, HE B COCTOSHHUH BCE BpeMs ()YHKLIMOHH-
poOBaTh B MakxcHManbliomM pexxunme. [103ToMy B X0a€ IBOTOUHH BLIpadoTancs
MEXaHH3M CaMOPETryIHpOBaHHUA Harpy3KH [UTA KaXa0ro U3 Ten — 3(UpHOro,
acTpalibHOTO H MEHTanbHOoro. BcnoMHUM, 94TO CYILHOCTL B LIENIOM H Kaxkaoe
TEeNo, BXOASINEE B COCTaB CYLUHOCTH, UMEIOT HHAHBHIYaANbHbLIH YPOBEHb
pa3BHTHA. A DTO O3HAYaeT, 4To IPHPHOE, ACTPATEHOE H MEHTATBLHOE Tefa
CYLWWHOCTH B LICJIOM H KaXIOH KNETKH B OTAENbHOCTH, UMCIOT COOTBETCT-
BYIOLIMC YPOBHH COOCTBENHONI MEpHOCTH.

Bo Bpems padoTel kNeTKH, kak 0a3HCHOro 3NeMEHTa OpraHuiMa B Le-
NOM, MOJ BO3NEHCTBUEM HArpy3kH, COOCTBEHHas MEPHOCTb (PHPHOro, acT-
PanbHOTO U MEHTAJIBHOIO TeN MeHsdeTcs. PaccMOTpHUM LUHKA aKTHBHOCTH aC-
TPanbHOTO TE€Aa KAETKH, C MOMEHTA, KOrAa COOCTBEHHBIH YPOBEHBL acTpaib-
HOTO TeNla KAECTKH UMEECT MUHUMAILHYIO BEHIHHY, NOCKE NpeabLIyuled Ha-
rpy3ku (cM. Puc.48). Tlpu akTHBH3aUMK pabOThl KJIETKH MO KJAETOYHOMY Ka-
Hay BhIOpackIBaeTCA HONKIIEE KONHIECCTRO NMEpBUIHBIX MaTepwi. [Ipu 3ToM
nepBuaHbie MaTepud G M F HayWHAOT HACKIIATL aCTPATLHOE TENO KIETKH.

B pe3ynbTaTe 3TOTO, aCTPIbHOE TEI0 HAYMHAET CHIIbHEE BAUATH Ha OK-
pyJkaroniee MUKpPOITPOCTPAHCTBO, H COOCTBEHHBIH YPOBEHb aCTPajJbHOTO Te-
na YBEJIMYHUBACTCA.
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AcTpansHoe Teno B SoNbIed CTENneHH OTKPLIBAET KA49CCTBCHHLIH Gaph-
ep MEXJly acTpasibHbIM H MEPBLIM MEHTANLHBIM YPOBHAMH. Bonsmee koiu-
YECTBO NMEPBHUHbIX MATEPHUH MEPETEKAET HA NEPBbI MEHTAIbHbIH YPOBEHb,
Y Oonee akTUBHO UOET UUPKYNALMA MEXTY acTPANBHBIM, SDHPHBIM H (PH3H-
UECKHM YpOBHAMH wieTkd (cMm. Pue.49). Yrto, B cBolo ouepens, NPHBOAMT K
YBENHYEHWIO BO3MOXHOCTEH KIETKH TIO BBITIONHEHHIO CBOHX (YHKLHH.
ITponon#eHue HACKIILIEHUS ACTPAIBLHOIO Teja NepBHYHBIMH MaTepHaMu G U
F npuBOOUT K TaKOMY M3MEHEHWIO COOCTBEHHOH MEPHOCTH ACTPLTLHOTO Te-
na, NP KOTOPOM OHO HadWHAeT paboTaTe B peXHMeE Teperpy3kH (CM.
Puc.50). B 3TOM COCTOSHUH acTpajibHOE TENO KJIETKH AOATO HAXOMAHTECH HE
MOXET 0€3 TOro, 9TOOBI HE BO3HHKITH Pa3pymICHHS B KJIIETOIHBIX CTPYKTYypax
Ha BCEX YPOBHAX. B 3TOT MOMEHT MpOMCXOAHT HEKOTOPOE NMPHOTKPEITHE ac-
TpaJLHOIO TeJla H CKONUBIIMECS B HEM nepBuaHble MaTephn G n F BLICBO-
00X A}0TCA U3 CBOEro «IUJIEHa» W, KaK CJENCTBHE, COOCTBEHHBbIH YpPOBEHb
ACTPAJILHOIO TeJjla HAYMHAET YMEHBIUATLCA. DTOT TIPOLIECC TPOHUCXOAHT
MEIJIEHHO H MNABHO W AN aCTPIBHOIO TeNa MOJHBIK MEpHOA COCTaBNAET
JABAAUATH BOCEMb AHEH M HA3BIBAETCH IMOLUHOHAJIBLHBIM OHOPHTMOM.

AHanorygHele SBNEHHA NPOHCXOAAT C IPHPHLIM H MEPBBIM MEHTANb-
HbIM TE€NaMH KJIETKH W BCEro opraHviMa B uenom. TTogHBIA UMK aKTHBHO-
CTH 3(PHPHOTO Tena UMeeT JUTHTENHHOCTh ABAJIllaTh TPH AHA W Ha3bIBaCTCHA
¢H3HUecKHM OHOPHTMOM, UMK aKTHBHOCTH NMEpPBOro MeHTanLHOro Tena
COCTaBNSET TPHAUATH TPHU JHS ¥ HA3BIBAETCH HITENJIEKTYaJbHbIM OMO-
puT™MoM. B pesynsTate monnoro uukna, COOCTBEHHLIIN YpOBENL MEPHOCTH
YMEHBIUAETCA A0 HAYaNbHOTO M BCE NOBTOPAETCHA OMATH... TakuM 00pa3oM,
modas IMOUUA, POAHBLIAACS B rNyOHHe HAILUEH AYIIH, CTANKHBAETCSA C KOH-
KPETHbLIM NEPHOAHYECKH MOBTOPAIOLIMMCA YPOBHEM aKTHBHOCTH acTpajibHO-
ro Tena. JlaBuHooOpa3HeIi BEIOpOC MepBHYHBIX MaTepHH G v F B MOMEHT
OMacHOCTH TIOA BO3NECHCTBHEM CTpaxa, MPHBOAMT HE K IMJABHOMY, KaK MpH
AMOUHOHATIBHOM OHUOPHTME, @ PE3KOMY YMEHLIUEHHI0 YPOBHA COOCTBEH-
HOH MEpPHOCTH ACTPAJILHOIO Tejla, KOTOPOE MOXET AOCTUTHYTh CBEPXKPH-
THYECKOH BEJIWUHHBI A aCTPATBHOTO TeNa, YTO MPHBOAMWT K €ro HEyCTOH-
YMBOCTH U TIOCNEAYIOIIEMY pa3pylieHHIo. KneTka TepseT acTpaisHOe H nep-
BOE MEHTaNsHOE Tena (B cayuyae OTCYTCTBHS MEHTATBHOTO TE1a TEPACTCHA
TOJNIBKO acTpaibHOE Teno knerkH). KagecTBeHHas CTPYKTYpa AaHHOH KAETKH
pa3pyluaercs, OHa NepecTaéT BbINOAHATL CBOH (PYHKUHH, HO MPOAOSAKAeT
GYHKUHMOHWPOBATH, KaK KJIeTKa, uMeromas Igpuproe teso. Pesxoe yveHsIne-
HHE 3aCTHIraeT acTpPajbHOE TENO Ha TOW HAM HHOH (paze IMOUHOHATBHOTO
OMOpPHUTMAa C COOTBETCTBYIOMIMM YPOBHEM COOCTBEHHONH MEPHOCTH.
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IMosBnexHue cpeau HOPMAIBEHO (PYHKLHOHYPYIOMIMX KJIETOK TKAaHH Opra-
HU3Ma KJCTKH (0K) TOJLKO C 3(HPHBLIM TEJIOM, B TO BpeMs, Kak COCeaHHE
KJIETKH, B 32BUCHMOCTH OT BBbITIONHAEMBIX (DYHKLHH, HMEIOT acTpanbHOE Te-
JIO MITU acTpaibHOE W MEHTaNbHOE, MPOBOLIAPYET HEKOHTPONHPYEMOE jelle-
Hue. JleneHHe NPoOUCXOOHUT B CHAY TOTO, YTO KJIETKA C pa3pyWEHHbIMH acT-
PATEHBIM W MEHTATEHBIM TeTaMU MOJTydaeT TaKoe ke MATaHHe, Kak H COCel-
Hue wieTku. IIpH 3ToM BbLICBOOOXAEHHBIE B Mpollecce pacllenfeHus rnep-
BHYHBIC MAaTEPHH HACHIMAOT TONBKO 3(HPHOE TENO KIETKH.

B pesynwtaTte 3T0ro, 3QHpHOE Tesno AARHOM KIETKW HACHIMAETCA Mak-
CHMAJIBHO M, KaK CJIeACTBHE, BO3HHKAET OOpAaTHBIH NOTOK NMEPBUYHOI MaTe-
pru G OoJiee aKTHBHBIH, YeM Yy cocedHHXx KJjeTok. [Ipw 3TOM B WIeTke
MPOUCXOANUT HAKOIUIEHHE OPraHH9eCKHX MONEKYJ, TaK KakK TOJABKO 9acThb
MTOCTYTIAXOMIWX B KIETKY MOJIEKYNl pacilenusercs H KOorda UX KOHUEHTpauHs
JOCTUTAaEeT KPUTHYECKOrO YPOBHSA, MPOHCXOOHUT AejieHHe KJIeTKH. B opra-
HU3ME HauWHAaeT pa3BHBATHCA PAKOBAA ONYXO0Jb...

Ecnu noa nercraneM cTpecca He NPOHCXOMHT Pa3pyIUEHHS aCTPAIBHOTO
¥ MEHTAILHOTO TEN (B CNy9ae HANH4Us MOCNECAHEro), H acCTpaibHOE TENO Ha-
XOJHUTCS B HHXHEH ¢haze IMOLHOHANLHOrO OHOPHTMA, TO CTPECCOBLIE CH-
Tyauuy (CTpax, UCIYT TOJMBKO OQHA W3 Pa3HOBHAHOCTEH cTpecca) NMPUBOASAT
3a4acTyOo K NPONOKHTENLHBIM JENPECCHSM.

OTO CBA3AHO C TEM, 4YTO NpH cTpecce (KaKk W npH J00H IMOLMOHATIb-
HOH peakury) NpoHCXoauT BLIOpoc nepBHulbix MaTepuid G 1 F, Hakoren-
HbIX B aCTPajbHbIX TeNax KAETOK, MTO TIPHUBOAHT K YMEHBIUEHHIO COOCTBEH-
HOT'O YPOBHSI MEPHOCTH aCTpanbHbIX Tea kneTok. ITpH 3TOM ypoBeHb cOOCT-
BEHHOH MEPHOCTH acTPaNbHOrO Tena KaxNod KIeTKH CTAHOBHTCA COM3Me-
PHUM C HUYKHEH IpaHMICH MEPHOCTH acTpalibHOro niaaHa mnaHerol. M, kak
CNEACTBHE, ACTPANEBHOE TENO KNETKH B YACTHOCTH W OpraHviMa B LEJIOM,
OKA3bIBACTCH B COCTOSHWH TaPDMOHHH € HHKIEACTPAJAbHbIM NJAAHETAPHBIM
NIAHOM, C KOTOPbIM PE30OHHPYIOT OTPHUATE/IbHbIC IMOUHH. Yenoseka 8
TAKOM COCTOSHHWH OTPHULATENBHBIE IMOLUWH TIPOCTO 3aXJIECTLIBAIOT, HE NaBast
BO3MOXHOCTH BEPHYTLCA K HOPMaNnbHOMY COCTOSHHIO. [[eno B ToM, 49TO Ad
BO3BpaLUIEHHS K HOPMaJIbHOMY COCTOAIHHIO MOCHEe CTpecca, He0oOXOAWMO Ha-
CBILEHHE aCTPATBHOTO Tena KJIeTOK nepBHIHBIMH Matepusyd G n F, npu-
uéM, B Boablel cTeneHu nepsuyHOH MaTtepueit F. OTo HacbhIeHHe npoKce-
XOJHT, KaK CNeICTBHE BLICBOOOXIECHUSA MEPBHIHBIX MaTEPHH B XO4€e paclue-
MAEHHS OPTaHHIECKHUX MOJNEKY (PHIHIECKH TIIOTHBIMH KJIETKAMH,

HaceimieHue npoucxoavT MeQIEHHO 0 Tex Mop, NoKa COOCTBEHHbIH
YPOBEHBL MEPHOCTH aCTPATBHOTO TENa HE BOCCTAHOBHTCS A0 HcXoaHoro. Ec-
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N, B NMPOUECCE BOCCTAHOBNEHHS BO3IHHWKHET HOBBIH CTPECC WU CTPECCHI,
CHCTEMa BHOBbL OyAeT OTOpOIlIEHA BHW3 Ha HWXHEACTPaNbHbIA YPOBCHB.
JipyruMHu cnoBaMu, UEJIOBEK MOXET HAA0ATrO NMOrPYy3HTLCA B OONOTO OTpHLA-
TeABHBIX IMOUMH. BEIxoaoMm U3 co3naBmierocs NMojoXeHUs SABASETCS MaKCH-
ManbHO ObLICTPOE BOCCTAHOBIEHHE U3HAYANBHOTO YPOBHA COOCTBEHHOH Mep-
HOCTY [O TOT0, Kak Ha OpraHu3M oOpymmTcs HOBBIA wwrkBan crpecca. M
ONMATHL HabNonaeTcs pazHas peabUIUTALIHOHHAA BO3MOXKHOCTb Y JtOJIEH C
Pa3HBIM THIIOM TICUXHKH.

PaznuyaroT 9eThipe OCHOBHBIX THTA MCHXHKH 9€;10B€Ka — CAHIHHBH-
CTHYECKHH, paerMaATHUYCCKHH, XONCPHCTHYECKHH H METAHXO0AHYCCKHH.
THIT NTCUXVKK ONpeaenseTCsd Ka9eCTBEHHOW CTPYKTYPOH CYIIHOCTH KaXKIAOTO
uenoreka. OCHOBHOW XapaKTEPHCTHKOH ABMSETCA COOTHOMEHHE MEXKITY
3(DUPHBIM W aCTpPATLHBIM TeNaMH. [lpH AOMWHHPOBAHWH B CTPYKTYype CYM-
HOCTH 3(HpPHOro Tefaa MpH MOJHOUECHHOM ACTPAILHOM Teje NPOoABAAETCH
CAHTBMHHUCTHUYECKHUH THI NCUXUKH (cM. Pue.S1).

CTpeccoBbie CUTYallMH Ha CAHTBHHWKA OKa3bIBalOT MHHUMANBEHOE OTPH-
LaTeNIbHOE BIHSHHE B CHJIY TOTO, HTO W3HaHaNbLHLIH COOCTBEHHBIH YPOBECHB
MEPHOCTH €ro acTpafbHOro Tena MakCUManbHbIH. M cTpeccoBoe CHH)KeHHE
cobCTBEINOoro ypoBHa MEpHOCTH, B PE3yALTaTe BLIOPOCA aCTPANBEHEIM TENOM
nepsruHbiX Matepuih G u F, OueHb peako NOCTHraeT HHKHeacTpanbHOTO
yposH4. JIoMHHHpOoBaHHe 3(PHPHOro Tena B PyHNAMCHTE CYTIIHOCTH obecrc-
YHBAECT MAKCHMaNbHYIO CTPECCOBYH) YCTOMUMBOCTb BCEH CYUIHOCTH B Ue-
NOM. DMOLMOHANBHEIEC BOMHBEI OYEHB OBLICTPO TacATCS B MOLUHOM 3ALUHTHOM
nosie, CO31aBaeMoOM NOMMHHHPYIOWHM IPHPHLIM TENOM CYIUHOCTH.

MJICrMATHYECKHH THIM NCHUXHKH OTAHYAETCA OT CAHMBHHHCTHYECKOrO
TEM, YTO NpH AOMHHHPOBAHHHU PHPHOTO TcAa B (PYHIAAMECHTC CYUIHOCTH,
acTpanbHoe Teno O0pa3oBaHO TONBLKO W3 mnepBHyHOM MaTepHn G (oM.
Pue.52). Takas cTpykTypa CYWHOCTH TMPHBOAHT K MACCHBHOCTH M HEBO3-
MOXHOCTH TBOPHTEL, ObITL nuaepoM. B To ke camoe Bpems, pnerMaTuk sB-
NSAETCA NPEKPACHBIM HCMONHHTENEM. TBOpUECKHE CNOCODHOCTH MOTYT Npo-
ABNATLCA ML NPH MOJTHOM aCTPANLHOM Tene, KOraa OHo obpazyeTcs B pe-
3yabTaTe CNUAHUA NBYyX nepBHYHbIX Matepuid G w F. TlonHoe acTpansHoe
TEO «OTKPBIBAET» KAaWCCTBEHHBIM Oapwrep Mexay acTpansHOH H IepBOH
MEHTABHON cepaMH, 4TO MPHBOAWT K aKTHBH3aLUHH W BO3IMOXHOCTH pas-
BHUTHS MEPBOTO MEHTAILHOTO TeNa. AXTHBHOCTb TIEPBOTO MEHTATBEHOTO TeNna
NPUBOAHT K KaU€CTBEHHOMY CKadKy TBOPYECKHX H MBICAWTEALHLIX CNOCOD-
HOCTEH YeNoBeKa...
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Me1anXxoIHYeCKHH THIT TICHXHUKH B (PYHIAMEHTE CYILHOCTH HMEET NO-
MUHHPYIOLIUM acTpalnbHOE Teno, odpa3oBaHHOEe U3 MEpBHTHOH MaTepHH G
(cM. Pue.53). Tlpy Takoi kauecTBEHHOM CTPYKTYpe CYIHOCTH CHCTeMa CTa-
HOBHTCS IMOLHOHAJIBHO HEYCTOHYHBOH. DOMOLUMHH MPHBOAAT K TOMY, 9TO
COOCTBEHHbBIH YPOBEHb MEPHOCTH AacCTpPajbHOTO Teja MENaHXOJIMKa OYEHb
OBICTPO NMafaeT W CTAHOBHUTCSA COU3MEPHM C HU¥HEH IpaHHLIEH acTpallbHOrO
ruiana. [lonobHoe cocTosHHE MOKET COXPAHATHCA AOBOJILHO NONTOE BpeMS,
qTO NMPHBOAUT X NMPOJOIKUTEITEHEIM JETIPECCUAM.

Xos1epHCTAYECKHIT TUTI MICHXAKH B (PyHIaMEHTe CYIMHOCTH HMEET HO-
MHHUPYIOWMWM acTpajibHOE Teo, 00pa3zoBaHHOE NepBUYHBLIMHU MaTepHaMy G
u F (cm. Pue.54). TTpu 3ToM KadecTBEHHAs CTPYKTYpa CYIIHOCTH, KaK H TIpU
MENMAaHXONMUYECKOM THIME, S3MOUHOHAALHO HeycTOoHunBa. OTnuuKe 3aKiio-
9aeTCA B TOM, 9TO M3HAYATLHBLIA COOCTBEHHBLIH YPOBEHB MEPHOCTH TIOTHOTO
acTpanbHoro tena (M3 nepBUIHLIX MaTepHd G ¥ F) 3Ha9HTENbHO BLITLE HU3-
HAYaJbHOTO YPOBHA MEPHOCTH HHKHEACTPANbHOro Tena (M3 NepBHYHOH Ma-
Tepud G). TTosTOMY BNUsSHHE OAHHX W TEX € IMOUHH Ha XONepuKa He MpHu-
BOAUT K JAENPECCHUAM, KaK B CJyHae C MENaHXONHKOM.

OMOUMOHANEHBIE BCMIIECKH XONEPHKA TOXE MPHBOAAT K YMEHBIUECHHIO
YpOBHS CODCTBEHHOH MEPHOCTH ACTPafbLHOrO Teaa, HO M B CBOCH HIKHEH
TOYKE YpPOBEHb COOCTBEHHOW MEPHOCTH acTpaidbHOrO Tena XOJepHKa He
OMYCKaETCA 10 HWXHEACTpaJIbHOIO TjaHa, 4To co31aéT OnaronpHATHLIC YC-
NOBHSA ANA OLICTPOro BOCCTAHOBIEHHS 10 HAYaNbLHOI0 YPOBHS...

Takum o0Bpa3om, cTeneHs BAUAHUS 3MOUHIA Ha OPraHH3M 3aBHCHT WU OT
KAYEeCTBCHHOH CTPYKTYPbI CYIUMHOCTH, YTO MPOABIAECTCA B Pa3IHUIbIX
TemnepaMenTax. Kaxaas 3MOUHA MPHUBOAHT K BLIOPOCY JHEPruH, Co3na-
HHIO CBOCOOPa3HBIX IMOLHOHANBHBLIX BOJH. ITpH >TOM acTpasibHOE TENoO
TepseT neperunbie Matepu G u K, 94T0 NpHBOANT K YMeHbILNEHHIO c00CT-
BEHHOH MCPHOCTH acTpajiblioro rtena. Kaxnas aMouus uiMeHsaeT codcT-
BEHHYIO MEPHOCTh ACTPANILHOTO TENa HA KOHKPETHYIO BEJHUHHY, TOCTOSH-
HYX0O Ui AaHHOH “HMOUuMH. [1OITOMY, MOXHO TOBOPUTHE O NMOCTOAHHOM
CIeKTpe DMOULMM, W, 9TO Kaxaas dMOUHMA HUMEET COOCTBEHHbIH YPOBEHbL
MECPHOCTH.

HH3MEeHHbIE H OTPHUATEAbHbIC IMOUMH TapMOHHUYHBI C HHKHEacT-
panbHBIM TUTAHOM TINAHEThl. BhiclIHe H MOJIOKHUTENBbHBIE IMOLMM BBIBOAAT
ACTPAJILHOE TeJNO Ha BEPXHEaCTPaibHbIA NMNAH. DMOUHH — HE TOJIbKO peak-
ILHsl HA NPOHCXOAfiLl€e BOKPYr H BHYTPH HAC, 3MOLUWH Ka4veCTBEHHO
BJIHSIIOT Ha acTPalibHOE TeNo, H3IMEHASE YPOBEHbL €ro COOCTBEHHOH MEpHO-
CTH.

115



Hurxouaii Jlesawos «Cyumocts 1 Pazys». Tow [

116



Huxounaii Jlesawon «Cyumocts i Patyzn. Towm |

Puc. 54

117



Hukosaii Jlesawon «Cyumoc o u Puaysy. Tow |

OCMBICNEHHE JDTOTO ABNEHUS AAET KJAIOY K MOIHMAHMIO KApPMbI: NMO-
HEeMY KaXAblH MOCTYTTOK COBEPINEHHBIA HaMH, KaXABIH MOMBICEN, POXAEH-
HBIH B MyOuHax HalleH AYyIH, BAMSAET Ha Hac, obOpekas Ha yxacbl H MYKH
«aaa» MW BO3HAarpaxpas NpenecTaMu «pas». M Mol ¢ H3ymneHuem ocosua-
&M, uTo «Bbuicwas Cuna» unu «Jocnoab bory, kapatouie WnH BO3Harpax-
namomue Hac — HH 910 HuHoe, kak MBI CAMMHM, nocnencTBAs Hamux Mo-
CTYINKOB W MOMBICNOB, NPECTYNACHUH U MOJABHIOB, CBEPLIEHHBIX B TECYEHHE
xu3HH, M 910 Hamw cobcTBeHHbIit «Bricnmii Cyn» cBepmaeTcs aBToMaTHIE-
CKH, BHE 33aBHCHMOCTH OT HAIIEro XXENaHHA W He 3HAaeT HU OWWOOK, HH
CHHUCXO/KIEHHA, HH MOMHAOBAHUA...

Kak %xe 3TOT Cya crepmiaeTcs, KakunM oOpa3oM HaKa3biBaeTCA MPECTYN-
neHue?

Ipectynaenue 1 Hakazanue — He ToJIBKO (prnocockas unu cyneo-
Has KaTeropHs, HO M peanbHbBIH NpApoAHbIH denoMen. ToNbKO, K cokane-
HHWIO, B DONLUIMHCTBE CydYaeB pachnjara 3a COBEpPIIEHHOE HACTHTaeT Cyml-
HOCTBb B €€ MOC/AeTYIOWMX BOTJIOMICHUAX WM cpa3y mnocse ecMepTH ¢pusHde-
ckoro Tena. Ho 3To He aenaeT HakazaHHE MEHEE BECOMBIM.

Jleno B TOM, YTO CO3HAHUE, MaMATh, YyBCTBA, 3IMOLUMH KaK A0, TaK H Mo-
C1e CMEpTH, TIPHHAIUICKAT HalleH CYIHOCTH H TOJIbKO eif. dU3naeckoe Teno
— TOJIbKO (PYHAAMEHT M HOCHTENH ANs CymHOCTH. H xoraa Mbl «cHyMaeMm»
HEI'OJAHYH YX€ HU Ha 4TO PHUIHYECKYIO 0DO0N0UYKY, HAlUE CO3HAHHE, MaMATh,
MHAMBHAYaANbHOCTb OcTaércA. [ToHMMaHHe NpHpo.ILI KapMbl HaMPAMYIO CBS-
3aHO C MEXAHH3MOM BJHUAHHSA IMOUHMH Ha KaYECTBEHHOE COCTOAHHE acTpanhb-
HOTO Tesa, a Yepe3 HEr0 — W Ha BCE OCTANBHBIE TCAA CYIHOCTH. ..

Kaxnoe neHcrBue, NPOU3BOAHMOE HaNMH, COMPOBOXAAETCH HIMEHEHHEM
IMOLIHOHANBHOTO COCTOAHHA. TouHee, KaXXNoMy AeiliCTBHIO COOTBETCTBYeT
onpeaenényoe IMoOUHOHATLHOE cocTosinMe. [lpu >TOM KadecTBeHHas
CTPYKTYpa CYWHOCTH MNEPeCcTPAHBACTCHA [UIA BO3MOXHOCTH peanu3alHH
KOHKPETHOTO JCHCTBUS WK MOCTYMKa. JlanHoe xadecTBLliHOE npeodpa3osa-
HHE CYIIHOCTH COXPAHAETCS HEKOTOPOE BpeMs MOCNE peanii3aluny AeHCTBHS
WM TOCTYTIKA, TOCNE HEro CTPYKTYpa CYNMIHOCTH BO3BpAallaeTcs K H3HA-
YanbHOMY COCTOSHHIO, BepHee, O9eHb OJIH3KO K H3HAYANBHOMY COCTOSHHIO.

OnHU ¥ Te e NeHCTBUS WK MOCTYNKH BAHSIOT HECKOJBKO Pa3fIHUHO Ha
MOJEH, TMEIOTWX PA3HBIA THIT ICHXHKH, B CHITY KA9€CTBEHHOTO OTTHIHS HX
CTPYKTYp cymiHocTH. TTo3ToMy BpeMs, HeoOXoAUMOE Ha BO3IBPALLEHHUE K HC-
XOOHOMY COCTOAHHIO, ¥ MoaeH ¢ pa3HBIMH THTIAMH NCHXHKH HEOIHHAKORO.
U ecnmu denoBek MOBTOPAET HOECHTHYHBIE ACHUCTBHUS WK NOCTYITKH C 9acTO-

118



Huxonaii Jlcsawos «Cyuniocts 1 Pazysy. Tom |

TOV GONBIWIEH, 96M BOCCTAHOBUTENLHEIH MEPHON, TO KAY4ECTBEHHAA CTPYKTY-
pa CYINHOCTH AAaHHOI0 Ue/IOBEKa HE YCMEBaeT BOCCTAHOBHTECS 10 H3HaYalb-
HOTO COCTOSTHUSA.

B uenom psine cnydaes, naHHas aedpopMauHa H3Ha9ATLHONH CTPYKTYPBI
CYIIHOCTH MOXET CTaTb NMOCTOAHHOH, HOBOH KA4eCTBEHHOH CTPYKTYPOH
CYWHOCTH 4YeNoBeKa. AHANOTHYHbIE H3MEHEHHA KaueCTBEHHOH CTPYKTYpbI
CYNIHOCTH MOTYT TMPOH3OHWTH H MPH EAHHHIHEBIX MOCTYTIKaX W JAECHCTBHAX,
€CIH OHH COMTPOBOXKAAKOTCA MOUIHBIMH 3MOUHAMH.

Jleno B TOM, 4TO 0OpPATHMBIMH NMOCJAEACTBHAMH 00NANAIOT TAKAE IMO-
UVMOHAIBHBIE COCTOSHUSA, aMIUTHTYAa KOTOPBIX H€ BBLIXOAMT 3a Mpeaesbl
AMATA30HA YCTOHUYHMBOrO COCTOSHHMA acTpanbHoro tena. HeoOpaTuMbl-
MH TNOCJENCTBHSIMH, COOTBETCTBEHHO, ABMSAIOTCA TAKHE IMOUHOHANBHBIE
COCTOSIHHSA, KOTOPBIE TPAHC(HOPMHUPYIOT ACTPAILHOE TENO Ha 3anpeaesbHY
BeJIHYUUNY. JTpH 3TOM COCTOAHHUE aCTPATLHOIO TENa CTAHOBUTCS HEYCTOHIH-
BBEIM, NPOHCXOAHT AONOMHHUTENBHBIA BbIOpOC nepBuUHbIX MaTepui G M F,
YTO NMPOBOUMPYET €r0 KayecTBeHHOe npeodpa3oBanme.

UpeamepHas 1moTepa rnepBHYHOH MaTepud F npUBOIMT K WCHelHOBe-
HHI0 €€ M3 COCTaBa acTpPanbHOro Tena. ACTpPalbHOE TENO BHJAOH3IMEHSETCA,
CTAHOBACH HHAHEACTPAJIbHBIM (00PA30BAHHOE TONBKO MEPBHYHON MaATEpH-
eit G). ITporcxonut ob6paTHan IBOAOUHS.

ACTpajibHOE TENO MOXHO CPaBHHTL C PE3WHKOH, KOTOpas Oyaydu 3na-
CTHYHOM, Noclie pacTATHBAHHS BO3BpalllacTCs K W3HadankHOH (opae. Ho co
BPEMEHEM DJNaCTHYHMBIE CBOHCTBAa VMEHBLILIAXOTCA M KOHeuHas (popma Bcé
bonbwe v Gonbmie OTNHYAETCA OT M3HAUANBLHOW. A eCnH MOTAHYTb PE3HHKY
O4€Bb CHJILHO, TO OHa NMPOCTO MOPBETCA...

A Tenepb, BepHEMCA K IMoOUHAM. OcTa€Tcs TONLKO BBIACHUTL, KakWe
MOCTYKH Y AEHCTBHUA CONMPOBOXKIAIOTCA CTONb MOLLHBIMH MOLIHAMH, UTO B
COCTOAHWH BLI3BATL HEOOpPAaTHMbIE M3MEHEHHN KAa4eCTBEHHOH CTPYKTYPbI
acTpanbHoro Tena? BCMOMHHUM, MTO KaAO0W 3MOUMH COOTBETCTBYET KOH-
KPETHBIH YpOBeHb COOCTBEHHOH MEePHOCTH acTpaNbLHOro rmiaHa. Yem nuxe
3TOT YPOBEHb, TeM 00/1e€ NPUMHUTHBHbI COOTBETCTBYIOLLHE 3MOLIHH.

OMOUHOHAJIBHOE COCTOAHHUE XHUIHHKA, YOUHUBI — OAHO M3 CaMblX
NMPHUMUTHBHBIX M3 BCEX CYIIECTBYIOIWX B XHBOH NMPUPOE. Y XHOIHBIX XH-
BOTHBIX 3TH 3MOLUHH — HEOOXOOAHMOE YCNOBHE HX CYLUECTBOBAaHHA, He3 HHUX
OHH MPOCTO OBl BLIMEPJH B XOAE 3BOJIOUHH. DMOUHOHAITBEHOE COCTOSTHHE
OXOTHHKA TIO3BOISET WM MAaKCHMAaJIBHO COCPENOTOIHTh NMOTEHLHAN Ha YPOB-
HE 3QHUPHOrO TENAa, YTO CO3NAET OTPOMHYIO (PHIHGECKVIO CHIY H OBICTPOTY
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pCaxKuri B MOMEHT aTakKH.

[TpakTH9ecKH BCE XWOIHWKH BLIXOAST Ha OXOTY KOTHAA OHH TOJIOAHBI H
yOHBAIOT TONBLKO AU YTOJNIEHUA 3TOTO TOJI0Ja, TEM CaMbIM COXPaHAA XKH3Hb
cebe ¥ CBOWM JIeTEHBIINAM. B 3TOM HeT HapymieHus 3aKOoHOB npupomsl. Ipu
3TOM XHIOHBIE KHBOTHBIE IBOJIOOHOHHO CTOST HAa COOTBETCTBYHOMEH CTY-
TIEHH ¥ UMEIOT TONBKO HHXKHeacTpalibHble Tena. [[03ToMy yMeHbIueHHe CO0-
CTBEHHOT'O YPOBHS MEPHOCTH MPH IMOITHOHANBEHOM COCTOSTHHWH OXOTHHKA HE
BBI3BIBAET Y HUX HEOOpATHMBIX MPOLIECCOB.

YesnoBek, B CHJIY CBOETO JBOJIOMMOHHOIO TOJOXEHHSA, pearHpyeT Ha
3MOUHOHAMBHOE COCTOSHHE OXOTHWKA 3HAYWTENLAO CHbHee. Jlaxke korna
yesnoBeK YOUBaeT Kakoe-HHOYIb )XHBOTHOE AN CBOErO MPONHUTAHHA, COOCT-
BEHHLIH YPOBEHL MEPHOCTH aCTPATLHOrO TeNa yMEHBIIAETCHS HAa HEKOTOPYIO
BENUUYHHY, YTO CO3AAET NPOONEMBI ANA NaNbHEHILCH IBONIOLIMH €0, KaK HH-
AUBHAYYMA,

B cnyuaae, xoraa senosek ydusaeT cebe noaoOHOro, ero 3MOUHOHANb-
Has HAarpy3Ka AOCTHTaeT KPHTHUYECKOro YPOBHSA, MPH KOTOPOM COCTOSHHE
ACTPAILHOTO Tena CTAHOBHTCA HEyCTOMYHMBBIM. B pesymsTare, MpOHCXONHT
BLIOPOC MEPBUYHEBIX MAaTEPHH ero o0pa3ytomHux, U )TO MPHBOAKHT K PE3KOMY
YMEHBLILEHHIO COOCTBEHHOTO YPOBHS MEPHOCTH acTpatbHOro Tena. Mivene-
HHS, MPOUCIIEAWHE B aCTPANLHOM Tefle MPH ITOM HACTONBKO 3HATHTEALHBI,
YTO OHH CTAHOBSATCA HCOOPATHMBIMH.

[Touemy e ybuiicTBo cebe moaoOHOro BBIZLIBACT HEOOpPATHMBIEC BHIO-
M3MEHEHUS B aCTPAILHOM TeNe YeNoBeKa, B TO BpeMs Kak YOWHCTBO KHBOT-
HOro ANA COOCTBEHHOTO MPOMHUTAHHA TONBLKO JIHIUL OJOKHPYIOT IBONIOLHIO?

Heno B ToM, 4yTo YOMICTBO cebe MOROOHOIrO ABNAETCA NPOTHBOECTECT-
BeHHbIM [CHCTBHEM, HapyLIalONIMM 3aKOHLI MPHPOAbl. YOHina BBIZbIBACT
IMOLIHOHANBHOE COCTOSIHHE, HEODXOAHMOE NN CBeplueHHs yOHicTBa cebe
noao0OHOro, MyTEM CO3HATENBHOI0 YCHIAHSA Han coboii, yTo co31aér obpar-
HbIH MTOTOK NMEPBHYHDLIX MaTePHiA OT NMEPBOr0 MEHTANLHOMO TCAU K acTpalib-
HOMY. JTOT MOTOK CO3/1aéT HEYCTOWYHBOCTH aCTPAaNbHOrO Tena, KoTopas
MPOBOLMPYET BLIOPOC ACTPATBHBIM TEAOM NMEPBHUHBIX MaTepHH, ero obpa-
3YIOIUX U, KAK CNEACTBHE, OOPATHYIO IBONIOLHIO.

ITobyxkaeHus, TONKalOmMHe OAHOTO 9eloBeKa YOHBAaTh APYTOro co3saa-
IOTCA HMCKYCCTBEHHO, NVYTEM TpPUAYMBIBAHHA HECYWeCTBYIOWeH MPHYHHBI
HeoOXO0AMMOCTH NMOJOOHOro TMPOTUBOECTECTBEHHOro acHcTBHA. [IpakTHde-
CKHW BCErga 3TO CBSI3aHO C JKEJNIAaHWEM dYejloBEeKa WIH TPYIILI JMOoAEH nory-
YUTL OONBITUW M JYyYIIHH «KYCOK JTHpOTa», TEpPepacnpeaciiTe B CBOK

120



Huxonait JIcsmwmos «Cyuniocts it Pasysy. Tom |

MOJIL3Y YXe pacrpeaenéHHoc apyruMu. Jaxe ecnu noc:ctHee NpoH3BeaeHO
HEe MO CNPaBENIMBOCTH, HOBAs HECTIPABENTHROCTE HE U3MEHHUT CYTH,

B onHol ApeBHEW KHTAHCKOH NereHae roBopuTCs, YTO CTpaHy, 3axBa-
YEHHYIO JPaKOHOM, TTBITAIUCH OCBODONHTHL MHOIME OTBAXXKHBIE BOWHEL, HO
JpaKoH Bceraa nobexnan, NoToOMYy 9TO KaxAbli pa3 BATA3bL, YOUB APaKOHA,
3aHUMall ero MecTo M caM CTaHOBHJICA «IApakoHOM». M 3TO mpoaomxanocs
10 TeX Nop, Moka oUepeTHOH NMOdEAUTENL APAKOHA HE MOHS 3TOTO H HH MO-
KHHYJ NBOpELl PAKOHA, OTKA3aBIMKCh OT €ro COKpomHul. Y Tonbko TOoraa
JpaKoH Op1 MOOEKIEH OKOHIATENBAO H D€3BO3BPATHO.

«YOHTL ApaKOHAy HYXXHO TIpEXAEe BCEero BHYTPH cebs, TONBKO Tocie
OTOTO O[Ha HecNpaBeMIMBOCTL He OyaeT 3aMelueHa npyroi. M noka ato He
MPOU3OMIJIO CO BCEM YENOBEIECTBOM, «APAKOH» He ucde3HeT. Jlaxke ecnu ka-
KOH-HHOYNb repod v nobenvn «apakoHa B cebey, Bcerna HalAEéTCcs Kakas-
HUOY Il TIOCPEACTBEHHOCTh, KOTOpas TOCTICMHUT 3aHATh «BAKAHCHIO». TONb-
KO NPH 3BOJIOLUMOHHOM IBH)XEHHH 9ejIOBEeYeCTBa B LUENOM, AaHHad npoodne-
Ma C «KAPaKOHOM» MOXET ObITh pa3perieHa.

BosbIIMHCTBO HeraTuBHBIX MODYXIAEHHH H TOCTYITKOB CBA3AHO C HM3-
KUM 3BOJIIOLHOHHBLIM Pa3BUTHEM 3eMHON LHMBUIIH3ALMH B LIEJIOM H OMIHOO1-
HOH LWKANOW LEHHOCTEH, TTOPOXK TEHHON HEBEKECTBOM H HMCKAXKEHHBIM MH-
POBO33PEHHEM.

Taxkum obpa3zoM, cipaBeanBas OpralM3alUKs 4eNoBEYECKOro 0decTsa
HEBO3MOXHA A0 TEX TIOP, NTOKa HEBEXCCTBO HE 3aMCHHTCA pealiIbHBIM 3HAHH-
€M, TTOKa «KPHUBLIE 3€pKana», HCKaXaloLWHE MHPOBO33penHe, He Oy 1yT YHHU-
TOXeHbl. JIo TeX mop, Noka 30J0TO W JACHBIH OYAYyT ONnpeacssTh NONOKEHHE
4enoBeKa B COUHaNbHOH CHCTEME, BHE 3aBHCHMOCTH OT TOrO, HTO OH W3 cedA
NpeaCTaBIseT, KApakoH» OYAeT TOpKeCTBOBATh.

Jlo Tex mop, noka MaTtepHanbHoe OyaeT AOMHHHPOBATL HAM 1YXOB-
HbIM, OONBHAA couManbHas cpeaa Oyner NopokAaTh CTHMYNb! H NOOYXKAe-
HHA, TONKAlOWHe MHOMMX Ha npecTyrieHHs. K nocneaHue B CBOEM HeBexe-
cTBe OYAYT MAAaTHTh OCPOMHYHO LEHY 3a HCKaXEHHBIE MNIO3HM, NMpoaaBas
CBOIO ALY «AbABONY». M COBEpIIEHHO HE BaXHO, YTO COBEPLUAIOLLHK npe-
CTYTIIEHUE HE 3HAET WU HE BEPUT B CYNICCTBOBAHHE AYIIH, HAKA3aHHE HA-
CTHTHET €ro BCE PaBHO, M 3TO HaKa3zaHWe OH MOJiydaeT caM OT ceds, B Mo-
MCHT CBEPIUEHUSA TIPECTYTIICHHS,

DTO — peATLHBLIH 3aKOH TNPUPONEI, U «ILABOJ» POXAAETCS BHYTPH Ka-
XKAOTO TPELIHHKA W 3aTeM MEIJIEHHO ero noxupaeT. M HMs 3TOMY «IabABO-
JYy» —— HIXHWUH acTpan, acTpalibHBIC JUKYHTITH, KHIIAMHE CYILHOCTAMH BbI-
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MEPIUWX KUBOTHBIX; KOTA CYIIHOCTH JIIOJIEH, TIOTIABIIWE K HHM, CTAHOBATCS
UX JIOOBbIYEH, TTHILEH; KOr/la OXOTHHKH CTaHOBATCA AHTLIO, KepTBaMH Honee
CUALHBIX XHILHHKOB.

U BCE 3TO MPOHCXOAWT MOTOMY, HTO B MOMEHT COBEPILEHHS NCHCTBUA
acTpalbHOE TEJO MpeTepreBaeT KadeCTBEHHBIE H3MEHEHHs, B pe3yJibTaTe
KOTOPbIX CYWHOCTh, B MOMEHT CMEPTH, ECTECTBEHHON HMIIH MPEAKIAEBPEMEH-
HOM, HE B COCTOSTHHH NOCTHYL 0E30MacHOro MECTa H OKa3bIBAaETCH MOCPEIH
ACTPaIbHBIX JUKYHINEH... Takum 0O6pa3oM, HaNIM 3MOLIMH MOIyT CMacaTh Hac
B MOMEHTHI OMACHOCTH HJIM 00PEKaTh HAC AA MYKH B «ady».

MBI TOABLKO paccMOTpENY AEHCTBHE >XWBOTHBIX WHCTHHKTOB CaMoOCO-
XpaHEeHHA H (PEHOMEH COCTOAHMA XHIIHWKA. Ho kpoMe »XHUBOTHOrO Hauana,
YeJIOBEK UMEET W AYXOBHOE, KOTOPOE MPOABJAETCH B LENIOM CNEKTpe npe-
KPACHBIX 3MOLIMH, KOTOPSIC ¥ NAOT HaM HaJexAYy Ha BO3MOXHOCTb Pa3BH-
THS YENOBEYECTRA, KaK Pa3yMHOM pachl...
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Mnasa 4. Npupoaa 3MOLMM.
Bbiclune aMmoLunm yenoBeka

YenoBex NPUXOAHT B 3TOT MUP 4epe3 MYKH MaTepH, NoRapHslueH eMmy
YV3HB, BEIHOCUBINEH CBOW TUJION AEBATH QONTHX Mecsues. M, kak Tonbko pe-
OEHOK HaYHMHAeT 0CO3HaBaTh ceOs, OUEHL JacTO Ha BOMPOC O CBOEM MOSBIE-
HUH, NONYYaeT B OTBET UCTOPHIO O HAXOAKE B «KAMMYCTE» WIH «AHCTE», IO-
JapHBIIEM ero MaMe ¢ nano#. PaHblue WM mo3xe, B KpacWBOH WIH NOOUIONH
(opme, B 3aBHCHUMOCTH OT OOCTOATENBCTB, KaXAbIH M3 HAaC Y3HAET, YTO Ha-
weMy NOSIBACHHUTIO HA CBET NPEMUECTBOBAN CEKCYAbHBIH KOHTAKT HAMIMX
pPOJAIMTENEH, MPUBEAIIKHH K 3a4aTHIO.

CausHue siUekNeTky H CNnepMaTo30Haa, HECYIIMX TeHETHYECKYlO HH-
thopMaumr1o pomﬂeneﬁ”% ABNAETCH OTNPABHOH TOYKOH Pa3BHTHA HOBOTO Op-
raHu3Ma. [lpononmxenue poma sBJISIETCA ONHOW W3 OCHOBHBIX MPHPOAHBIX
GyHKUMH M000Tr0 KHRBOTO OpraHH3mMa, BKAtodas U defnoBeka. ECTecTBeHHO,
NMpUpOAa CO3aj1a CTUMYJ 11 CTPEMJIEHHS K NPOAOJIKEHHIO poaa — CeKCy-
anbHoe yaoBneTBopeHHe. Ho, TONbKO AH PH3HOAOTHIECKHUE TIPOLECCHI TOM-
K2l0T KOHKPETHOI0 MYX9JHHY H KOHKPETHYIO XEHIUHHY 11a DAH3KHE OTHO-
IICHUA, KOTOPbIEC MPUBOAAT K 3aPOKJICHHIO HOBOH *H3HM? TONBKO M CCK-
CyanbHOE YIOBJETBOPEHWE — JBHKYILAS CHIA, TONKAIOWAS MYXYHHY H
YKEHUIHHY COEAHHHTEL CBOW CYAb0bLI HaBceraa?

KoHeuHo, HHTHMHAs KH3Hb UMEET OTPOMHOEC 3HAYCHHE B XKH3HW Yeno-
BEKa, HO TONBLKO €10 HEBO3MOXKHO OOBACHUTL MIyOHHY W DOrarcTBo 4YyBCTBa
NMOOBU MYAUHHb] K AKEHUIHHE, NPHYEM, He NDOro MYKUYHHBl K N0OOH
KEHIHHE, 8 HMEHHO JaHHOTO MYXKYHHbI K JAHHOI sKeHLHHEe HAH Hao0o-
POT.

PUIHONOTHYECKH, NI00AA XKEHIUWHA U J000H MYKYHHA COBMECTHMEI H
TEOPETHHECKH MOIYT 3a4aTh HOBYIO XH3HL. Ho modemMy W3 neCATKOB 3HAKO-
MbIX M MHJIJIMOHOB HE3HAKOMOK MY’KUYHHA BBIOHpAeT B CBOH BO3NIOOJNCHHBIE
OAHY-CAHHCTBEHHYO, TY, KOTOPOH ITOCBATUAIOTCA CTHXH H NECHH, OT OAHOTO
MOABAEHHS KOTOpOH 3aMupaeT cepaue H mo€T aywa? OaHUM HHCTHHKTOM
caMLla ¥ CAMKH 3TO OOBACHHTE HEBO3IMOKHO. UYBCTBO JIOOBU MEKAY MYXK-
UHHOH W XEHILHHOW HECOH3MEPHUMO MHPE (PHIHONOTHIECKOr0o BAEHEHUA,
KaK HECOU3IMEPHM OKEAH C KarmieH BOMEL...

11
Bonce nonpoduo cm. H. jleBawos «locieanee odpawcue K 4esnopeuccrsy», riasa 6.
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Tak, 910 Takoe N60BL?!

Kponme dMOUHA W 9yBCTB, CBA3AHHBIX C COXPAHEHHUEM KH3HUW KakKaOro
MHAMBHAYYMa B Oopnbe 3a cyniecTBOBaHHME, NPUPO/IA HajenHna xHBble CY-
IIECTBA 3MOLMAMY W HYYBCTBAMH I NMPOAOCJAKEHHUA PoAa, 0€3 KOTOPBIX
)KU3HbL B LENOM HE Morjia 6nl coxpaHuThes. [TpHdEM, 3TH 3IMOUWH W JYBCTBA
u3bHpaTeNbHbl HE TONBKO V UENOBEKA, HO MPAKTHUYECKH H Y BCEX MHOTOKIIE-
TO9HBIX OpraHu3MoB. Kakosa mpHpoaa 3To W30HpaTENbHOCTH Y XUBOTHBIX?
Bcé€ oyeHb NpPOCTO M CIOKHO, B TO e CAMOE BPeMH...

B x0n€e 3BONIOLMH XH3HH Ha HalleH TUIaHEeTE BBIKUIH W COXPaHWITHCH
T€ BUABI XHBBIX OPraHU3MOB, KOTOPLIE CMOTJIH aJanTHPOBaTLCA K A3MEHE-
HHSAM BHEWIHEH cpelbl U nepeaaTh MONOXHTENbHBIE MYTaUHH CIEAYIOWHM
nokonenusM. IlpuopuTeT AN NpoAOMKEHHA polia MoTydaloT 0COOU € MOoJo-
YXUTEJbHBIMY MYTAUYAMH B CHNY TOrO, YTO MaKCHMailbHaA aaantauMs 3THX
0co0el Kk OKpyXalueH cpene OenaeT WX CHAbHee, 300poBee, OwICTpee H
BHEMIHE MAKCHUMAJIBHO COOTBETCTBYIOILUHMH JKOJOIHYECKOH HUIUE, UMU 3a-
HUMAEMOH.

HMMeHHO OpadHble Hrpel U MOEAHHKH MEXXY CaMUaMH H BBIABIAIOT
CHABHEHIINX M Aydiuux. [loGeauTenH nonyyaloT BO3MOXHOCTH NMEpeaaTh
CBOM HOBLIE KauyecTBa MOTOMCTBY, MnMeHHO Gnaroqaps 23ToMYy COTlepHHYECT-
BY MEXAY CamMUaMy 3a MpaBo NMPOAOMKHTL CBOIT poa, HOBLIE MOKONEHHS NO-
ny4anu rnonoXKHUTENbHbIE KAYECTBA, 3aKPEMNEHHbIE B X TeHeTHKe. BHewHuH
00JIMK caMLOB OONBLIIMHCTBA BUAOB HMEET BaXXKHYIO pPOjb A4 CaMOK BO Bpe-
Mst OpayHOro nepuona, Tak Kak oH (BHEWHHH BHA) OTpaxaeT CTerneHb NpH-
CrIoco0BIeHHS NaHHOH 0COOM K YCNOBHAM CYLIECTBOBAHHS B IKOJOMHYECKOH
HULWIE, 3aHHMAaeMOH NaHHBLIM BHIOM XHBBIX OPraHH3MOB.

Takum 06pazom, B )KMBOTHOM MHpPE CEKCYallbHAas aKTHBHOCTb Oonpene-
NAETCS BHEIWIHHMH U BHYTPEHHHMH KadecTBaMH CaMLUOB, B TO BPEMA Kak
CaMKH, B OONILIUMHCTBE CNy4yaeB, 3aHUMAOT TACCHBHYI MO3HUMIO B Opay-
HBIX UTPax ¥ TONBKO OJArOCKIOHHO TMPHHHMAIOT CEKCYaNbHBIE YXAKHUBAHHSA
caMmua-nobeauTen.

YenoBek, kak BHJ )XHUBOH NPUPOABI, 6€3yCNOBHO MIpaeT Mo TeM ke rnpa-
BHJIAM, CO3A4HHBIM TIPUPOAOH, B XOJE HBONIOUMH XH3HW Ha 3emne. Ho,
KpOME XXUBOTHOIO Hayana, 4e10BEK UMEET AYXOBHOE H 3TO AYXOBHOE PE3KO
BEIJEITSCT €r0 M3 BCETO XXUBOTHOYO MHpAa. U ecnw B Havane 3BONIOUHH 9eJo-
B€KA, KaK BHOa, €0 CCKCYAJITLHOC MOBCACHHE MaJlO OTNHIANOCh OT COOTBET-
CTBYHOIIIETrO MOBEACHHS OONBIMUHCTBA APYTHX BBEICOKOOPTIaHHW30BaHHBIX A H-
BOTHLIX, TO IO MCPE PA3BHTHA LIHBHIIH3ALUHH, 3aPOXKIAEHHA H PA3IBHTHA 1Yy-
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XOBHOTO Hauana, gejosek cran Bcé Gonee W Gonee BEHACAATLCH H3 MEpBO-
OBITHOH MPHUPOLI B MPOABIEHHU CBOCH CEKCYATLHOCTH.

B uém xe 3TH OCOGGHHOCTH, MO3BOJIAOLIKE BbLACNATH 4Y€JIOBEKA B BO-
npoCe CEKCYAIIBHOCTH H3 BCCTO MHorooﬁpa:;Hﬂ XHBBIX Opl'aHH'.?MOB?!

JlaBaliTe TonbITaeMca B 3TOM pa300paThCs H MOAATh, YTO € MHaéT HaM
npaBo cuuTtaTh Homo Sapiens kaueCTBEHHO HOBOH CTYMEHbI) pPa3BUTHSA
V3HU U B TIIAHE NPOSBJICHUS €r0 CEKCYATbHOCTH, KPOME HAWEro CaMoOMHe-
HUs. MoXeT ObITh TOJNLKO Hamnie CaMOMHEHHE, XEJIaHHE CO3AaTh HECYIIECT-
BYIOIIMH MHPax HaleHd cOBCTBEHHOH UCKIIFOYMTENBHOCTH TOJIKAET Hac ay-
MaTh 0 cebe, KaK 00 YHUKATEHOM SBJIECHWH TIPHPOIBI U B TOM, 9TO Kacaercs
OZHOTO U3 OCHOBHbLIX HHCTHHKTOB NPHPOIbI?

Tax, 4To e 3TO — caMOooOMaH HITH AEWCTBHTENLHO KadeCcTBEHHAA HO-
Bas CTYTICHbL BO B3aUMOOTHOMICHHSX MEXJY CaMKOW M CaMLIOM, HH, Kak
KPaCHBO MbI HA3bIBAEM — MEKAY MYAKYHHOH H KECHLIHHOM...

Yenosek ABNAETCA COUMATBHBIM CYTIECTBOM, T.€. POXIAEHHE, Pa3BHUTHE,
KM3Hb IO TIOCNEOHEro ALIXaHWA MPOXONAT CPeaH JIIOAEH, B YEJOBEIECKOM
oduecTBe. C MepBOro MrHOBEHHs Hallel ¥M3HW Mbl HAUYHHAeM BMUTbIBATh
WH(OPMaIIHIO, HAKOTIEHHYIO MPCABINVILHMH NOKONEHHAMH, Yepe3 oduieHHe
¢ apyrumu. MHdopmaums, BrnUTbIBaeMas MO3roM, npeodparkaeT Kak caMm
MO3T, TaK ¥ ero obnaparens — 4enoBeKa.

Korna kayecTBO M KONHYECTBO BMHTAHHOH MO3roM WH(MOPMAIIMH HOCTH-
raeT KpUTHUYEeCKOro o6bEma, MpoUCXoAUT OOBIKHOBEHHOE Yy 10 -— NOABASET-
csA co3nanue. Tlpuuém, 3To 9y/I0 MOXET NPOHIOHTH TOJBKO B COLIHi.TbHOM
cpene, Tak Kak HeoOxonnMbid 00BEM HHGOPMAUUK MOKET OBITH HAKOMJEH
TOJIKO TIPCABIAYWHMH MOKONEHHAMU H B BHJE ONbITA TIepEeNaH HOBOMY I0-
KOJICHUIO, @ OHH, B CBOIO OHEpPEAb, J0DABUB K 3TOMY CBOH OMLIT, MEepeaarT
CBOHMM MOTOMKAM M T.1.

Kak pe3ynbTaT MOABIECHHS W Pa3BHTHS CO3HAHMUSA, Y 4esTOBEKa KadecT-
BEHHO W3MEHSAETCH W pa3BHBaeTcs CTPYKTypa CymHOCTH. [TosBnenue y de-
NOBEKa MOJIHOUEHHOro acTPabHOrO Te1a (00pa30BaBHOTO NMEPBHAHBIMH Ma-
Tepusmd G u F) 1 nepBoro MeHTanbHoro tena (06pa3oBaHHOTO MEPBHYHEI-
Mu matepusaMu G, F u E), cBsazaHo He ¢ PHU3MUECKOH CHIOH, KpacoToH (hopMm
Tena, a ¢ THGKOCTHIO U MOLUNHOCTHIO HHTENeKTa. [Ins qenoseaeckoro o0o-
leCTBa MMEHHO CTereHb H KayecTBO pa3BHTHA MO3ra, UHTENNeKTa CTaHo-
BATCA TEMW IBONFOUHOHHBIMH NPHOOpETEHHAMK, 063 KOTOpPBIX MOCETYIO-
[IHE TTOKOJIEHHUA HEe CIOCOOHBI pa3BHBATLCA.

Takum 006pa3oM y yenoBeka, B OTIHYME OT BCEX APYTHX KHBBIX Opra-
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HV3MOB, TIOJIOKHTENEHEIMH IBOJHOUHMOHHBIMH TIPHOOPETEHHSIMH, CTAHOBSTCS
HE TOJNLKO TMOAOXUTEALHLIC MYTAalHH, MPOSBIAIONIHECS B MaKCHMaNLHOH
ananTauuu (pU3HYEecKOoro Tena K yCIOBHAM IKOJOTHUYECKOH HHIUU H B (hH3H-
4YeCKOH CHne WHAMBUAYYMA (9To 0e3yclOBHO MPOOOIKAET UFpaTh 3HAYH-
TEJbHYK poOfb B OMNpelesIeHHH B3aUMOOTHOWEHWH MEXIAYy MY>XUYHHOH MU
KEHIUWHOH), HO W CTENEHb Pa3BHTHA MO3Ta, H, KaK CIEACTBHE, CTENEHb AY-
XOBHOI'0 PA3BHTHS Yejl0BeKa.

[Tpu 3TOM YpOBEHb NYXOBHOTO PAa3BHTHA KA JIOTO 4eJIOBEKA MPOSABIARET-
CS B Ka4eCTBEHROH CTPYKTYpe cywROCTH. [lo3TOMYy B3aWMOOTHOMIEHHS
MEXAY MY*¥YHHOH H KEHIUHHOH ONpeNesAtoTCA He TO/IbKO BHEWHEH Kpaco-
TOW (PHIUIECKOrO Tesa, HO U BHYTPEHHEH KPacoTOH W 60rarcTBOM AYLUIH.
Bueninas kpacota nprobpeTaeT ctaTyc MEpBHIHOrO CTUMYna MpH cOmHxe-
HHHU MYXYHWHLI H XCHIOWHLI, B TO BPEMA KaK BHYTPECHHAA, IYXOBHAA Kpa-
COTA CTAHOBHTCH OCHOBHBIM (AKTOPOM, Ha OCHOBAaHHH KOTOPOro 3TH
B3aUMOOTHOWEHHS NOJAEPAKHBAOTCH.

OcHOBHas 3agaga MPUPOMALI COCTOMT B Tiepeiade NYYWHX KagecTR OT
OZHOTO MOKONEHHS APYTOMY 4epe3 CNUAHNUE MEHETHKH KaK CO CTOPOHBI Ma-
TEpH, TaK U CO CTOPOHBI OTUA. MY)XCKO€ Hauano AONYXHO COOTBETCTBOBATH,
ObITE B MaKCHMaNLHO BO3IMOXHOH TAPMOHHH C XXEHCKHM HAYaJioM, OHH
AOJKHBI AONMONHATL APYT Apyra. Toasko B 3TOM cnyyae MONOXKHTCIbHbIE
KadeCcTBa CMOTYT 3aKPEMHTLCA B CNEAYIOMIMX MOKONEHHAX. DTO CTAHOBHTCH
TIOHSITHO €CNY BCMOMHUTDb, UTO MOTOMCTBO MONY4AET B HACAEACTBO MOJOBU-
HY XPOMOCOM CO CTOPOHLI MaTEpH, a APYTYH - CO CTOPOHBI OTLA.

HoBrie xauecTBa He CMOTYT MAaKCHManbHO MPOABHTHLCA B MOTOMCTBE,
€CJIy NapHble XPOMOCOMbI, ONHA C MAaTEPHHCKOH, APYTas C OTLUOBCKOH NUHHH
HC OYAYT HAaXOAUTLECA B MaKCHMaabLHOM 0anance, rapMOHHMH MRy CO-
0oii. Eciu kauecTBeHHbEH YPOBEHb «OTUOBCKOH» XPOMOCOMBbI He OyaeT B
rapMoOHHK ¢ KaYeCTBEHHbIM YPOBHEM «MATEPHHCKOH» XPOMOCOMbI, HO-
BbIC Ka4€CTBa MOTYT OLIThH TIOTEpSHbl HaBCEraa, WIH 3abJOKUPOBaHEl Ha
MHOTHe ToKoJIeHUsA. Kaw bl BHX COXPAHHACA B XOA€ IBOAIOLMH TOJBKO
brnaronaps 3aKpenyieHWIO TOMIOKHTENLHLIX KadecTB. Ilo3ToMy crenmyer
NMpeanonaoXHTh, YTO pHpPOAA Hawa cnocob BeIX04a U3 MOOOOHOro 3aTpya-
HEHWUS.

JlaBaiiTte mombiTagMcss pa3obpaThcs B 3TOM YAWBHTENBHOM SBIECHHU
NPHPOALI, KOTOPOE MNPOABAAETCS B HEMOBTOPHMOM YYBCTBE, HA3bIBAEMOM
J1000BLI10. .,

AwxaTomMus N00BH — HE KOUTYHCTBO, KaK MOTYT NMOAYMaTh OMHH, a He-
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0OXO0AMMOCTE, NO3BOAAIOMIAS HAM IFTyDxKe MOHATE CaMHX ceds U, BO3MOXHO,
HpC}I[OTBpﬂTHTb POKOBLIC TTOCTYTIKH H l'l'pHOﬁpCCTH MONMHOLUCHHOC CHACThC
JJ18 CaMHX C66ﬂ H 178 TeX, KTO pAAOM C HaMH. BC]'IOMHH'M, YTO KaYeCTBCH-
HBIH YPOBEHL PA3BUTHA KAXOOIO0 Y&JIOBEKA TIPOABAACTCHA B KAa4e€CTBEHHOH
CTPYKTYpe CVWHOCTH. [1o3TOMY B3aHMOAEHCTBHE MEXIAY MYXKUHHOH H
XEHILIWHOW TIPOABJISETCH MPEXAE BCETO HA YPOBHE WX CYLIHOCTEHH.

ITpexne, aeM MPOAOIXHUTE 3TOT aHANTH3, HEOOXOAUMO OOpaTHTE BHHWMa-
HHE HA TO, YTO MYWKCKAs M EHCKasg CYIUHOCTH KAYECTBEHHO OTIHYAIOTCA
APYT OT ApyTa | TIPH HATHIHH TIOJHOH TapMOHWH, NOTIOJHSIOT APYyT ApYyTa H
BMeCTE 00pa3yloT OfHY UEJbHYI0 cHeTeMy. IIpH MOaHOM rapMOHWH, MeXay
MY)XCKOH W JKEHCKOW CYIIHOCTAMH BO3HHWKAET aKTHBHBIH B3aWMOOOMEH Ka-
YeCcTBAMMU.

MyX4HHA NMPH 3TOM MOJIYYAET OT XKEHIUHMHBl KayecTBa, KOTOPKIX Y HEro
HET U HE MOXET OBITh B CHIIY KAQ9ECTBEHHOH CTPYKTYPBl MYXCKOH CYIIHO-
CTH, HO B€3 KOTOPEIX HEBO3MOXHO €ro nansHernmee passutHe. B cBoto oue-
pPenb, XEHIWHWHA TIONYYaCT OT MYXUHHBI, Ka9eCTBAa KOTOPbIX Y HEE HET H HE
MOKeT ObITh B CHJIY Ka4yeCTBEHHOH CTPYKTYPbl AEHCKOW CYITHOCTH, HO Oe3
KOTOPbIX HEBO3MOXHO €€ AaNbHEHIee pa3BHTHE.

B cOCTOAHUH rapMOHHU, MY THHA H XKEHIIWHA AOTOMHSIOT APYT JApYyra,
KaK 1B MMONOBUHKH OMHOTO LENOTO, H TIPH 3TOM MEXIY HX CYUIHOCTAMH Ha
BCEX YPOBHAX TMPOUCXOAUT aKTHBHbLIH B3aUMOOOMEH KaueCTBAMM, KOTOpPLIH
CONMPOBOXAAETCA HEMOBTOPHMBIMH OLUYILEHHAMH, Ha3bIBAEMBIMH J1H000-
Bbl0. B KHTAlCKOH (hHNOCOCHH ITY rapMOHHIO HA3bIBAKOT PaBHOBECHEM Me-
KAY MHB H fH...

BcnomiiyuM, 4TO YpOBEHb IBOMIOUHMOIHOTO Pa3BHTHS KaXK[10T0 YesToBeKa
NMPOABAAETCA B KAYECTBEHHOW CTPYKTYpPE €ro CYyIHOCTH. A 3TO, B CBOIO OUe-
peas, 03HA4aeT, kaKHe Tena CymHOCTH HapaboTan JaHHBIH YENOBEK H KAKOH
YPOBEHb COOCTBEHHON MEPHOCTH OHY HMelT. O NONHOH rapMOHHH MEXTY
MYXTHHOH ¥ KEHIUHMHOW MOXHO MOBOPHTH TOTrfla, KOrAa Tena odpasyromHe
UX CYTUHOCTH HMEIOT OAHHAKOBBIE WAW OYEeHBb ONH3KHE JAPYT K APYTrYy YPOBHH
COOCTBEHHOM MEPHOCTH (cM. Puc.55).

[To3TOMYy rapMOHHS MEXAY MYKCKHM H XKEHCKHM HAYaioM MOXET BO3-
HUKaTh Ha pa3HbIX ITanax pa3BUTHS KaXxAOTO 4YenoBeka. TOJIbKO COCTOSAHHUE
TapMOHHMY MEWIY MYXIUHOW M KECHIIHHOW MOXET ObITh BPEMEHHBIM WIH
NMocToAHHBIM. Yame Bcero BpeMeHHass rapMOHMsS BO3HHKAaeT, KOraa BCTpe-
qalTCA NIOAW €MIé He 3aBepmHBIIHE (JOPMUPOBAHWE HANPABICHHSA CBOErO
pa3sutHs (cMm. Puc.56).
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CocTOsfHUE TapMOHWH B JTOM CIYy9ae ONMpeNeNifeTcs TeM, YTO WX IBO-
MIOLMOHHBIE MYyTH TIEPECEKAKTCHd B KAaKQH-TO TOUKE WX pa3BUTHA M 0Da,
MY>KUHHA W JKEHIHMHA, OKa3bIBAIOTCA B 3TOT MOMEHT B [0OJI¢ 3pPEHHA NpYT
Apyra.

AHanoruen 3TOMY MOXET CIYXHTb CUTYaOHs Ha TepeKpécTKe NoporT,
KOTAa MalUMHGl yNpasiAeMble MYKUHHOH H XXEHUIMHOH, crewaue KaxasH
TIO CBOWM JejaM, OKa3aJiMCh Ha OJJHOM H TOM K€ MEPEKPECTKE B OAHO H TO
e BpeMs W YBHIIENH APYT ApYTa B 3TOT MoMeHT. OcobeHHO 4acTo 3TO ciy-
4aeTcs ¢ MONOAEXBIO B CHUY TOTO, 9TO B Bo3pacTe 14-20 neT HaymHaeTCH
aKTMBHOE pPa3BUTHE acCTPafibHOIO Tejla H MPAaKTHYECKH BCE MMEOT ONHH H
TOT K€ KA4ECTBEHHBLIH YPOBEHD.

BcnoMHuM, aTto Ha (GopMHpOBAHWE HOBOTO (PU3HIECKOro Tena CyMi-
HOCTbh 3aTpPauuBaECT 4aCTh CBOETO MOTEHUMANA H, KAK CIEACTBHE 3TOrO, No-
CNE POXOEHHS, H3-3a PA3THUIHA MEKITY Ka94eCTBEHHBIMH YPOBHAMH CYNIHO-
CTH ¥ PH3UYECKOro TeNa, MeXAy HHMH CYIIeCTBYeT KadeCTBEHHBIH Oapbep.
KagecTBeHHBIH Oapsep HCUE3aeT CTYNEHIaTo, Mo MEPE IBONIOLIHOHHOTO pas-
BUTHSA 9€JIOBEKA.

YenoBek HauMHAET Pa3BUBATLCA OVKBANLHO C MEPBOro JAHA CBOEH »H3-
HH. [TepBbie 4-8 neT cBOEH #HU3HU pebEHOK MPENCTaBAAET COOOH «HHGOpMA-
LIMOHHYIO TYOKY» W BNUTLIBAET B ceOs BCI0 MHPOpMAUHIO, MOCTYTIAIOWYIO H3
BHeWwHero Mupa. Iloctynawwans HHpOpMaUHs KaueCTBEHHO H3MEHAET MO3r
M KOrJa OHa AOCTHTraeT KpPUTHYECKOro odbEéMa, Hcue3aeT KaueCTBEHHBIW
Oapbep MeXAy HPHUPHBIM W ACTPasbHBIM TeAaMKH CYWHOCTH. TONLKO € 3TOTO
MOMEHTA CYLIHOCTB NMONy4YaeT «MUTaHUe» WU CBOEro acTpaibHOro Tena,
OHO HAYMHAET aKTHBHO (PYHKLIHOHHPOBATH H Pa3BHBATHCS.

Jleno B TOM, 4TO aCTpaNbHOE M MEHTANBHOL TeNa CYUIHOCTH MOCe poX-
NEHHUS YENOBEKa NACCHBHBI, W MEPBUYHBIC MAaTEPUM BLICBOOOMKAaeMble B
KneTkax (pU3HYECKOro Tena He AOCTHraroT acTpalbHOTO Tena, B CHAY HanH-
YU Ka4eCTBEHHOTO Hapsepa MexAay »OHPHBEIM W acTpalibHBIM TenaMH. Peax-
THBaLIMA acTPaNbHOTO Tena, kKak 00 3TOM FOBOPHIIOCH BbILIE, MPOHCXORHT
TIOCNE TOTO, KAK XPUPHOE TE€NO HETOBEKA PA30OBBETCA MOA BO3JACHCTBHEM
BNHTAHHOW MO3roM HH(pOpMaLUH,

PeakTHBauus acTpanbHOro Tefa NMPOHCXOAWT B ABA 3Tana, B CHAY TOTO,
YTO OHO WMEET JIBAa KAYECTBCHHEBIX cocTosHUsA. [IpH mepBoM kxadecTREHHOM
COCTOSIHHH, acTpalLHOE TeNO 00pa30BaAHO MepBHUYHOM MaTepueid G U Ha-
XOAHTCH B TAPMOHHMH ¢ HHKHEACTPANLNULIM YPOBHEM NJ1aHeThl. B 60nb-
WIHHCTBE CJY4YaeB, peakTHBALMA acCTPaJILHOTO Tena A0 3TOro YpOBHS 3aBep-
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waeTcq K 12-14 ronamM v NMpONCXONHT KaK CAEACTBHE U3MEHECHHS MO3ra 1Mo
BO3/1EHCTBHEM BMUTLIBacMOH M HHbopMaurH (cM. Puce.57).

BTopo#i aTan peakTrBauuK acTpanbHOTO Tesla B OONBIIHMHCTBE CIy4aeB
3aBepmaetca K 16-18 romam W MOXET TTPOU3OHTH TONBKO NMPH HAKOTUJIEHHH
MO3IOM 4eJIOBEKa KpHTHYecKOro o6béMa n kayecTBa HHGOpMAUHH. DTOT
NEepUOA pa3BHUTHA UYEJIOBEKA ABJAETCA CAMBIM OTMACHBIM H OTBETCTBEHHEIM.
Jleno B ToM, 4TO Mexay 8- 18 roaarry xkauecTBEHHOE COCTOSHHE aCTPaTbHOrO
TeJla, HaXOASACh BO BPEMEHHOH TapMOHHH € HHKHEACTPAIbHBIM YPOBHEM
NIJAHETHI, UMEET PE30HAHC C OTPHLATETLABIMH IMOLMAMH, 9TO CaMo 10 cede
MPOSABAAETCA Y MOJOAEXH B BUIE arpecCHUBHOCTH, XECTOKOCTH, DyHTe Nnpo-
THB BCETO H BCA.

B 3TOM BO3pacre 49enOBEK OYEHB NETKO aNaNTHPYETCH K HapKOTHKaM,
aJNIKOTON0, HUKOTHHY B CHAY TOrO, 4TO BCE 3TH BELIECTBA NMPOBOLHPYHOT
CYIUHOCTb Ha MAaKCHMAaNbHOE OTKPBLITHE, KOTAA OHA K JTOMY COBEpPIUEHHO HE
rotosa. OTKpbITUE CYILHOCTH HAa YPOBHE HHXXHEro actpana NpHBOAHT K TO-
MY, 9TO CTPYKTYPbl CYLIHOCTH H HHKIIE2CTPaJibHbIii YPOBEeHb NJIAHETHI
COeAHMHSIOTCS B 0AHY cHceTeMy. TlporcxoauT cBoeodpazHoe «riepeMarHu-
YHBAHHE» CYLLHOCTH NO 00pa3y M NMOAOOHIO KA4ECTBA HHUAKHETO acTpana.

IMpu 3TOM CYWHOCTL MPOHU3LIBAIOT TOTOKH MEPBHYHBLIX MATEpHH, xa-
PaKTEPHBLIE TS HHXKHErO acTpasa H Ajf TOro, 9TOO0bI BEIPBATLCH W3 HHXHE-
acTpaJibHOTO MJIeHa, YCA0BEKY B AaJIbHEHIIeM NPUXOJIUTCA 3aTPavyrBaTh Or-
POMIBIH MOTEHLUHAJ KH3IHEHHOH CHJIbE, KOTOPBLIH HE BOCCTAHaBAMBAETCH.
[TpHyéM, ITOT NOTEHUHANT MOT Obl OBITL MCMOABL3OBAH I8 IBOJHOUHOHHOTO
JABYOKEHHS BMEpEN, a He Ha BLITION3AaNNE H3 TPACHNLI HUXKIETO acTpana. Yac-
TO «MOTPY)KeHHe» B HHXHHI acTpaj CTOfMb OCHOBATENbHOE, YTO 4eNOoBeK
MTPOCTO HC B COCTOAHHY OTTY.1a BLIOpaThesa. CoOCTBEHHOTO MOTEHUMANA He-
NOBEKA MPOCTO He A0CTATOUHO, YTOOBI 3TO NPOH3OLIO.

KoHeuHo yenoBek, B DOALWHHCTBE ciyyaes, (pHU3IHYECKH HE rorddaer,
HO OH «YMHPacT» IBONKOUHOHHO. TpACHHA HHKHETrO acTpala «3acachbiBacT
NONHOCTBIO U 0OPEKAET Ha IBOJFOLUHOHHBIH MJ1€H A0 caMOM cMepTH. TosABKO
B CNEAYHOLIEM BOTUTOUEHHH CYUIHOCTEL TAKOIr0 4eT0BEKA MOSTYHAeT BO3IMOXK-
HOCTBb MPOJAONKUTEL CBOE IBONIOLUHOHHOE pPa3BHTHE, €CJIH BHOBL HE MOMAaAET
B TY e NOBYWKY. DTOT NepHOA 3BOJIKOLHOHHOIO pa3BHTHSA FBJSETCA HaHdo-
7ie€ OTBETCTBEHHBIM M B TO € BpeMS, Hanboiee yA3BHMbIM 3TAMOM B XH3HH
yenoBeka. Borowmasce, CYIIHOCTh JANEKO HE BCEria B COCTOTHHWH PEaKTH-
BU3HPOBATHECA B CBOEM HOBOM (PHIMUECKOM Tene M, TeM bonee, IBONIOLHOH-
HO MPOOBHHYTLCA BMEpPEN.
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A Tenepb, BEPHEMCA K TIPOINOKEHWIO aHAJIM3a Pa3BHTHA CYILHOCTH de-
JIOBEKA MPH €r0 ABHIKEHHH YEPE3 «IBOMIOUHOHHLIE JKYHIIIH... Kax bl pa-
3YMHBIH 4esnoBeK JOJIKEH Tepecedb 3TOT YHACTOK IBOJIOLHOHHOIO MYTH
MaKCUMaJIBHO OBICTPO, CTapasichk HE OefaTh «OCTAHOBOKY», KaKUe OBl TOKHBIE
co0nasHbl He OTKPBIBAHMCE NMepel ero B3opoM. Bes cloxHOCTh 3aknovaeTcs
B TOM, 9TO JUTs OONBOIWHCTBA TMOHATHE JOMHO-UCTHHHO TPHXOTUT JIH
MO3/IHO, WJIH HE MPHXOAMT HHKOrAa. B 3TOM ciyuyae, TOTOBOPKA <Jiydnie
MO3Xe, UeM HUKOTIa», He paboTaET.

CymHOCTh UMEET THMHTHPOBAHHOE BO BPEMEHH «OKHOY», B T€4EHHE KO-
TOPOTO HJOJDKHBI TPOU3ONTH ONMPeAe€éHHbIe Ka4eCTBEHHbIC H3MEHEeHHA.
st TOro, 9TOOBI ITH KAa4ECTBEHHBIE M3MEHEHWS NMPOM30NITH, HeoOX0aHMOo
HaKOTUJIEHHE MO3roM HHGOpMaLlMH ONPpeAeIéHHOT0 KauyecTBa H 00bEéMa.
Toneko B 3TOM cCiy9ae TIPOHCXONMT PACKPBITHE CYITHOCTH Ha CJIEAYronleM
YPOBHE.

Kakue e noxHsle cobna3Hbl «rpeanaraer» COBPEMEHHAs UHMBHIH3aAUHR
MOJIOJIOMY TIOKOJIEHHIO?!

DTO He TOMILKO MpoMaraHaa HacHAusA, KOTopas OYKBaJLHO ILKBAOM 00-
PYLIHMBAETCA Ha MoJIoJOe MOKOJIEHHe uepe3 cpe1cTBa MaccoBod HHbopma-
UWH, YTO TOJNIKACT OYEHb MHOTHX HA <JIEFKWH» KH3HEHHBIH MyTb. OHEHBb
CUNBHOE BIIHAHHE HA IBOJIOUHOHHOE PA3BHTHE MOMNONEXH OKa3bIBAET H MY-
3bIka. JIns MHOTMX HE CEKpeT, YTO Pa3HbIM BO3PACTHBIM IPYMMaM HpPaBUTCA
pa3Has My3bika. Ho Mano KTo 3aayMbIBalics Haa BONPOCOM — noyemy?

Jleno B ToMm, 4TO OAHA W Ta e MY3bIKa NMO-pa3HOMY BAHAET Ha NIONEH,
MMEIOLLIHMX pa3fiHuHBIH IBOJIIOUMOHHLIH YpOBEHb. Uenosek, CnymaromHii My-
3LIKY, HE TONLKO CNBIUMT €€, HO H €ro CYIUIOCThL NepecTpaHBaeTCs Mol BO3-
JEHCTBHEM PHTMa W 4acToT 3BYKOB. My3bika Kak Obl HaBA3bIBAET CYLIHO-
CTH YEJIOBEKa OMNpEAEeNnEHHOE KAYECTBEHHOE COCTOAHHE, KOTOPOE MOXCT
OblTb B FAPMOMHH € €ro COOCTBEHHBIM HJIH NMOJHOCTHLI) HECOBMECTH-
MbIM.

B meproM cirywae, 4enoOBEK 9YBCTBYET BHYTPCHHWHH MONBEM, paloCTh,
KOTOpble MOryT QOCTHYbL YPOBHSA 3KcTa3za. M ecnu My3bika pe3oHHpYyeT ¢
CEKCYANTBLHBIMH 3MOLMAMH, NOAOOHBIH 3KCTa3 MOXET MPHUBECTH K Oprasmy.
OcobeHHO CHNBHO PearupyloT Ha MY3bIKY XEHOIHHbl B CHY TOCO, YTO Kaue-
CTBCHHas CTPYKTYpa XEHCKOW CYIMHOCTH OYe¢HL AWHAMWYHA W JIETKO Tepe-
CTPauBaeTCs MOA BHEIIHWUM BiUsHUEM. [TpH 3TOM peakuus nNpoHCXOOHT Ha
MOACO3HATEIbHOM YPOBHE M NMPAKTHYECKH HEe KOHTPOAMPYETCH CO3HAHHEM
4eJIOBEKa.
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[Tpu AvcrapMOHUH Mex Iy MY3BIKOW M KadeCTBEHHOH CTPYKTYpPOH CyII-
HOCTH, Y YENOBEKA MOXKET MOABUTLCA pasApak€HHE WIIH APYTHE 3MOLHO-
HaTLHBIE MPOsIBJICHUS, MOBYXIAK0IIHE YeNOBeKa NPEeKPaTHTh CyLaTh AaH-
Hy10 My3bIky. [TonobHoe pearHpoBaHue Ha MY3LIKY ABJISETCA 3aMUTHON pe-
aKuHeHr yesoBeka.

JaBatiTe monbITaeMcs TTOHATE, NOYEMY TPH CAYWAHHH MY3BIKH MOXET
TIOSIBUTBCA 3aLLMTHAS peakiHa?

Kax BceM u3BECTHO, 3BYKH H 3BYKW MY3bIKM B WaCTHOCTH, SABJISIOTCH
TIPOAONLHBIMU BONHaMH. M kak ntoOble BOJNIHBI M3MEHAIOT COOCTBEHHbIH
YpPOBEHb MEPHOCTH TIPOCTPAHCTBA HAa HEKOTOPYHIO BEMWYHWHY. 3BYKOBBIE
BOJIHbI, B CHIIY CBOMX NapaMeTpOB, OKAa3blBAtOT BIHIHHE Ha YPOBCHb Mep-
HOCTH MAKPONPOCTPAHCTBA B JIOKANBHOM 00bEMme. Jlake He3HAUHTENb-
Hble H3MEHEHHHA YPOBHA MEPHOCTH MAKPONPOCTPAHCTBA BLI3LIBAIOT Ie-
pepacnpeaejieHHe TNEePBHUHbLIX MAaTepPHH, NMPOHH3bLIBAIOIUHX AAHHbIH
00bEM NPOCTPaHCTBA.

B pe3ynbrate 3TOrO, H3MEHSAIeTCH KOJMHUCCTBEHHOE PpacnpencsicHHe
NEePBHYHBIX MaTepHil B NOKANBHOM O00BEME NMPOCTPAHCTBA, NMPOHH3LIBAC-
MOTO 3BYKOBbLIMHM BOJNIHAMH U H3MEHAETCA, KaK CileACTBHE, HACLIILEHHE Mep-
BHYHBLIMH MATEPHAMH TeNl CYIHOCTH YeJIOBEKA, HAXONAMIErocs B 30HE BO3-
NEHCTBHSA 3BYKOBBLIX BOJIH.

MakcumanslHoe BAHAHHE 3BYKH OKa3bIBAlOT Ha acTpanbHOE TENo Cylu-
HOCTH YCNOBEKa, CO3/1aBas AOTOJHHTENBHOE HACBIIUCHHE €r0 MEepPBHYHBIMH
MaTepuamud G W F, 4yTo NposgBnserca B 3MOUHOHANILHONH peakuHH [9efNoBeKa
Ha 3BYKH My3bikH. [IpHUéM, 3TO BNHsSHHE HE ONMHAKOBO H 3aBHCHT OT 4acTo-
THl 3ByKa H TEPHOAMYHOCTH ero mnoBTopeHHs (puTma). HizkovacToTHbIE
3BYKH CO3MAt0OT H3OBITOYHOE HAChIlIEHHE ACTPANBHOrO Tena NepBHUHONH Ma-
Tepuei G, YTO MpOABNAETCS B TOBBIUICHHH CEKCYANTBHOCTH, arpecCHBHOCTH
yejoBeKa.

W nanexo He cnyyadHO, HH3KHH MYKCKOH ronoc sBaseTcs 1jis Oone-
LIHHCTBA KEHILHH YaCcThIO CEKCYanbHOTO 00pa3a, CEKCYaNnbHOCTH MYKYHHBI.
Hu3kuii My»CKOH ronoc oKasbiBaeT CEKCyallbHOE BO3ACHCTBHE HA YKEHLUH-
HY, Nnobyxnasa €€ X CEKCYanbHOH ONM30CTH C MYWYHHOH, BbI3BIBAA CEKCY-
ansHble xenanna. Mrak, ronoc MoxHO Ha3BaTh CEKCYANLHBIM OPYXHEM.

ITonbiTaeMcsa pa3oOpaTbCs, YTO TPH 3TOM NPOHCXOAMT Ha KJIIETOYHOM
YPOBHE.

Hu3kogacToTHas 3ByKOBast BONHA, AOCTHTHYB HEJIOBEKA, BBI3LIBACT TMe-
pepacnpeneneHHe NepBUHHBIX MAaTEpHH B 30HE CBOEro MPOXOXAEHHS, B pe-
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3yJbTaTe Yero, NporopLUHOHANIBHOE COOTHOMIEHHE MEXK Ty TEPBUYHBIMHU Ma-
TEpUSMH HapyinaeTca. Bo3HukaeT H30BITOYHOE HACHIMICHHE 3TOH 30HBI MEp-
BMUHOW matepHedt G, 4TO B CBOIO ouepedb CO3MAAET AOTIOJAHHTENbHOE HaChl-
LIEHHE 3TOW MaTepHel acTpaIbHOTO M 3(PHPHOIrO TC;1 YenoBeKa, HaXoAse-
rOCs B 30HE NMPOXOXKIEHHA PpOoHTa 3BYKOBOH BOJIHBLI (CM. Puc.58).

JIONONHUTENBHOE HACBILLIEHUE aCTPANTBLHOrO H I(HUPHOrO TeN CYNIHOCTH
uesNoBEKa MEepBHIHONH MaTtepHel G NMPHBOAWT K H3OBITOTHOH KOHUEHTPALIHH
3TOW MaTepu B dTHX Tenax (cM. Pue.59). Tlpu 3ToM BO3HHKAeT AOMOMAHHM-
TETbHOE ABWXEHHE 3TOH MAaTepHH OT acTpaTbHOrO TesjJa K 3(PHpHOMY M Oa-
nee, K PU3HYECKU TINOTHOMY Tey KINETKH.

3ByKOBas BOJIHA, KaK W n1obad Apyras NpoAOfbHAS BOJIHA, NMPUXOAMT
EAVHBIM (PPOHTOM, W €& NEeHCTBHE MPOAOIKAETCA HEKOTOPBIH TIPOMEKYTOK
BPEMEHH, B TeHEHHE KOTOPOT0 COXpaHAETCA MOA0OHOE nepepacnpeneyieHHe
MepBHYHBIX MaTepuii. C MPOX0onoM 3BYKOBOro (PpoHTa pacnpenelieHHe nep-
BHYHBIX MaTepHii BO3BPAIAETCA K Ka9eCTBEHHOMY COCTOSHHIO OBIBIIEMY O
MTPHUXO/Ja BOMHHI.

H36b1ITOTHOE HACKIDICHHE aCTPaIbHOrO W H(PUPHOTO TEN CYNIHOCTH RO
BPEMs TIPOXOXAECHHS 3BYKOBOTO (hpOHTa CO3aET HEKOTOPBIH Mepenan Mex-
Ny COOCTBEHHON MEPHOCTBIO CPEHbl H COOCTBEHHON MEPHOCTBIO aCTPATbHO-
ro v 3()MpHOTO Tef, 4TO, B CBOXO OYEPEAL H MPUBOAHT K 1IEKOTOPOH HECTa-
OUNBHOCTH COCTOAHHUA 3THX Ten. M, kak ciejcTBHE, NPOHCXOAMT BbIOPOC M3-
ObITKa nepBuuHOH MaTepuH G M COCTOSHHE ACTPANLHOTO H (PHPHOTO TEn
BO3BpamiaeTcs K nepsoHayansHOMY (cM. Pue.60). Ilpu 3TOM 4Yenorek nepe-
YWBACT COOTBETCTBYIOLLHE IMOLIHH.

TaxkumM o0pa3oM, 3BYKH MY3bIKH BLI3LIBAIOT Y CAYlLIATENEil BhIHYKIEH-
Hble IMouHH. CoyeTaHHe 3BYKOB Pa3HbIX YACTOT CO3NAET CMEUHPHUECKYIO
KAPTHHY nepepacnpenelcHHs NMePpBHUHLIX MATEPHil B 30HEC CBOEro Mpo-
XOXAEHUA, YTO U CO30AET BCIO raMMy TNepeuBaHUil CO3aaBaeMbIX MY3bIKOH.
Bompoc 3axkniowaercs B TOM, KaKHe BbIHYAIEHHbIE IMOLHH cO31aéT Ta
UNW UHAs My3blka? My3blKy MOXHO paccMaTpHBaTb, KaK OAMH W3 HHCTPY-
MEHTOB BIHSAHHA HAa CO3HAHHME YENOBEKA M, CAE10BATETBHO, Pa3HOBHAHO-
CTLIO TICH-OpPYXHA. XoTenock Obl 00paTHTL 0cODOE BHHMaHHE Ha MepHo-
AHYHOCTL NMOBTOPEHHA HH3KUX 3BYKOB, TdK Ha3blBaeMbld, pHTM. HoBsas
HH3KOYacTOTHAs 3BYKOBas BOJIHA MPUHOCHT ¢ coboii odepeanoe mepepac-
MpeneseHHe NepBUUHBIX MAaTEPUH B 30HE MPOXOXIACHHUS 3BYKOBOro (hpoHTa.
M Bcé nosTopsercsa BHOBL (cM. Puc.S8, Puc.59, Puc.60).
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MuTtepBan Mexay MOMEHTOM 3aBeplUEHHS NEHCTBHSA OAHOH HU3KOYAC-
TOTHOH 3BYKOBOW BOJHOH M MPUXOAOM CNEAYIOMEH HMEET OrPpOMHOE 3Have-
HHe. BCnoMHUM, 4TO MpH NpPOXOKACHHH (PPOHTA HH3KOYACTOTHOH 3BYKOBOM
BOJTHEI TIPOHCXOAMT NEpepacrnpeAesieHHe NMEepBHIHBIX MAaTEPHH H NOTIOTHH-
TENbHOE HacblUIEHWE acTpaNbHOro U 3(hHPHOTO TeN TIepBHYHOH MaTepHeH G.
[Tocne npoxoxaeHUs 3BYKOBOT0 JpOHTA NMPOUCXOANT BLIOPOC HAKOINEHHO-
ro H30bITKA KOHUECHTPALHH 3TOM MAaTEPHH aCTPAIbHBIM TEJIOM KJIETKH H CO-
CTOSTHHE KJIETKH BO3BpANIACTCA H UCXOMHOMY.

A ecnvt HOBBI (DPOHT 3BYKOBOH BOJIHBI ITPAXOAWT IO TOTO MOMERTA, KO-
Nla COCTOSAHHE KJIETKH €LUE HE YCNesao BepHYTbCd K HMCXOAHOMY COCTOf-
Huo?! YTo Ttoraa npoucxoaut? A HHYEro HEOXKHAAHHOTO HE TNMPOWCXOMHT,
NMPOCTO 3BYKOBOW (PPOHT HOBOH BOJNHLI HE TMO3BOJIAET KJIETKE BEPHYThCA K
HCXOAHOMY COCTOSHHIO H BBIHYRIACHHO YACPKHBaET KIETKY Ha IJTOM Ka-
YeCTBEHHOM YPOBHe. J[pYTMMH ClIOBaMH, NMEPHONHIECKH MOBTOPSIONIHECS
HU3KOUYACTOTHBIE 3BYKH HE TONLKO MPOBOUHPYIOT Y HEJ10BEKA ONPEResICH-
HYI0 DMOHHOHAJLHYI0 PEaKHHIO, HO H B COCTOAHHHM HaBA3aTb €My J3TO
3MOLHOHAJBHOE COCTOAHHME.

He npaBaa nu, unrepecHsld 3ddext?! Bonpoc 3aknoyaeTcs B TOM, Ka-
KHE IMOLMOHANBHBIE COCTOAHHS HABA3BIBAIOTCA YEAOBEKY NMPOTHB €ro BOH,
yacTo AaXke 0e3 NMOHMMAHMA C ero CTOPOHBbI TOro, 4TO €My YTO-TO HaBA3bI-
BaIOT?

[MeproaryecKkH NOBTOPAIOIIMECS HH3IKOYACTOTHBIE 3BYKH B COCTOSIHHH
HE TOABKO BBIHYKAEHHO YAEPXHBATL KICTKY Ha OMNpe/IENéHHOM KayeCTBCH-
HOM YPOBHE, HO MOTYT BBI3bLIBATH H YACTHYHOE pa3pyluerHe €€ Ka4eCTBeH-
HbIX CTPYKTYP H 3BOJKOUHOHHYIO ONOKHPOBKY. ECnH HOBLIA (PPOHT HH3KO-
4acTOTHOH 3BYKOBOW BOJHBEI HacTHraeT KNeTKY B (padec 3aBeplUeHUsS BO3Bpa-
MEeHHs K HCXOAHOMY COCTOSHHIO, TO OHA BHOBEL OyneT BO3BpALlEHa B BBIHY-
XJEHHOE cocTosHue. W ecnu »TOT npouecc OyaeT MOBTOPATHCA € OOHHM U
TEM K€ TIEPHOAOM, aCTpPaJIbHOE TENO KNETKH OyNeT packauWBaTbCs, KaK Ma-
ATHHK.

EcTecTBEHHO, 3TO TIPUBOAUT K AECTAOHIM3ALMH KJETKH B UENOM U
YACTHYHOMY Pa3pYLIEHHI0 ACTPAJBLHOr0 Tejla KJETKH, B NEPBYIO ode-
peab, BEPXHEACTPAJbHLIX CTPYKTYP KJIETKH, KOTOpbIE Y MOJIOAEKH HaXxo-
OATCH B CTAAHH PAa3BHTHA H MO3TOMY JIETKO MOTYT OBITh pa3pymeHbl M0a00-
HBIM MPOLECCOM.

TaxkuM obpa3oM, NOACYHYB B BMIE MPHMMAHKH MOJIOAOMY TMOKONEHHIO
ONpeneNéHHOTO0 TUMAa MY3bIKY, OT KOTOPOH TOCHEeNHsit OymeT NOBHTEH
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«Kaf(», MOXHO OYEHBH JIETKO Y HAAEKHO YHUITOKHUTE €€ DBOSIOLHOHHOE
oynyuee. UTo npakTHYECKH W MPOHCXOIHT, MOA BITHAHHEM «MY3BIKH» B BH-
e «pam» U «MeTa». M ecnu 3TH «My3blKaJbHbIe» TeYeHHS BCTpedaroT
MOJTHYIO TIOANEPXKY CO CTOPOHEI FOCYAapCTBEHHBIX CTPYKTYP, TO CTAHOBHT-
Csl ACHO, KOMY 3TO BBITOHO.

TocynapcTBy HyXHbl «4€pHBIE NOWAAKH», KOTOpblE HE XOTAT Ja W He
MOTYT MBICTHTE. CTafoM «b6apaHoB» ropasfo Aerde yrpaBlisTh U OHH K TO-
MY K€ He 3a1al0T He)XXeNaTeIbHBIX BOMPOCOB, Ha KOTOPkIE HET OTBETa MO TOMH
TIPOCTOM NIPUYHHE, 9TO OHH HABCETAAa OCTAIOTCA «CHETTBIMMY.

3BYKOBBIE BOJIHBI ¢ 4acToTOH 6-8 T'epu, BooOme SABASIOTCA OpyXKHEM.
DpoHT 3BYKOBOH BOJIHbl C AaHHOW 4acTOTO BbI3bIBaeT TaKOe nepepacrpe-
AEJIeHHE TIEPBUYHELIX MAaTEpUH MPH CBOEM MPOXOXACHHH, TTO BEI3LIBAET He-
obpaTHMBIE NpoLIecChl Y BRICOKOOPTaHH3OBAHHBIX KNETOK, KOTOPbIMH HBISA-
I0TC HEHPOHB! Mo3ra. B pe3ynbTate 3TOro BO3HWKaeT meperpyska Mo3ra,
HEHpPOHBI pa3pymaloTCs, H YENOBEK YMHPAET. ..

A Tenepb, BHOBL BEPHEMCS K IBOJIIOLIHOHHOMY Pa3BUTHIO YENOBEKa, KO-
TNa OH OTTIPABJIAETCA B «3aBNEKATENHLHOEC» MYTEECTBHE MO IBOSTIOLHOHHBIM
JOKYHT M, MOJTHBIH I0HOLWECKOro MakcumManuaMa. B sozpacre 12-14 net ye-
NOBEK HAa9WHAEeT HapabOTKY BEPXHEACTPATBLHBIX CTPYKTYP aCTPATbHOrO Tena
CBOEH CYWHOCTH. A 3TO B MEPBYIO OYEPENL OINAYAET, YTO K 3ITOMY BO3paCTy
NMPaKTUUYECKH BCE HUMEIOT TONBKO HHKHEACTPANbHbIK YPOBEHb ACTPAIbHbLIX
Ten (cMm. Puc.57). Bee, BHE 3aBUCHMOCTH OT XenaHHUA, NPUHHUMAIOT ydacTHe
B ((3BOJIIOUHOHHOM 3adere», HO TOJIbKO HE3HAYyHTE/bHAs YacTb CTAPTOBAaB-
IUMX TPUXOOMT JAaXe K MPOMEKYTOUHOMY (PHHHLLIY.

DBONOUMONHAS HAapaDOTKa BEPXHEACTPANbLHLIX CTPYKTYP acTpajiLHOro
TENa TPOUCXOAUT Yy KawIOOro 4esoBeka no-ceoeMy. OnuH 4enoOBEK MOKeT
HMETH BCAUKONETHBIA CTapT, HO «3aCTPATb» Ha CEPCAMHC AWCTAaHUHH. [py-
roil HauMHaeT O4YeHb MEMIEHHO H MOCTENEHHO HabdupaeT 3BONOUHOHHYIO
CKOPOCTL. TPCTHH MOXKET MPOCTOATE HA CTAPTE BCHO CBOI KHU3HB, HE CABH-
HYBIUKCb C MECTa, XOTS WMEN B Hadane OTAHYHBLIM noTeHunan. YeTBEépToii

BOOOILE «ITOHAET» B MPOTHBOMONOXHYH CTOPOHY, OTOPOCHB ceds JBO-
NIOUMOHHO Hazal. M BCE 3TO MOXET MPOHCXOAHTL KaK C MY>XYHHOM, TaK H ¢
XEHLWHHOH. TTOITOMY, KOrla KOHKPETHbIM MYy»X4HHA BCTPEHAET KOHKPETHYIO
KEHILUWHY, YPOBHY Pa3BHTHA HX CYIWIHOCTEH MOTYT OBITH MO OTHOMIEHHIO
IPYT K APYTY B Pa3jIMIHBIX COOTHOIIEHHAX. EC1H KTO-HHUOY b W3 NBOUX pa3-
BHT Oosiee 9eM APYTOH, FOBOPHTH O BO3HWKHOBEHHWH TIMTYOOKOTO 9yBCTBA
no6BU Mexay HUMH MPOCTO He MMeeT CMbICNA, B3aMMOOTHOWEHHS] eCNH H
BO3HHKAIOT, TO HOCAT BECHMA TMOBEPXHOCTHBIH W KPAaTKOBPEMCHHBLIH Xapax-
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Tep (cM. Puc.61).

Brv3kue 2BONIOUHOHHBIE YPOBHH Pa3BHTHA TIPOSBASIOTCA Yy MIOJCH B
ODIIHMX MHTEpeCcax, CTPEMJICHHUSX, MEUTaxX, YTO B CBOIO ouepeib MPOABAACTCS
BO B3aHMOTIOHHMaHWH M B3auWMHOH ToJuiepxKe. [1oaToMy, Korma BCTpeda-
I0TCS MYX9YWHA W XEHIUHHAa ONu3kde APYTr ApPYTy OYXOBHO, WX IOYMU Ha-
CTOJIbKO OJIM3KH ApYT APYTY, HACTONbLKO ROTNOMHSAIOT APYT APYTa, 9TO MEX Iy
HWMH BO3HWKACT JI000BL. 3TO CTAHOBHTCA BO3MOXHBIM, KOTIAa Ha BCEX
YPOBHAX CBOEro pa3BUTHA OHH MMCIOT MOJHYH FapMOHHIO, 4TO MPOABAACTCA
B OJIM3KHMX HJIW TOXIECTBEHHBIX YPOBHSX MEPHOCTH KaXAOTO W3 Tel, odpa-
3YHOLWMX UX CYlWIHOCTH (cM. Puc.62).

Pa3BuTHE WHIOMBHAYATbHOCTH KaXIOro 4YenoBeka MponoikaeTcs BCHO
ero XHU3Hb U MO3TOMY OYEeHb 9acTO BO3HHKAIOT CHTVALIWH, KOrA2 JIKOJIH,
OBIBLIME OYEHB OMU3KMMM APVT APYTY, HCMLITHIBAIONMIME TNYyDOKHE YyBCTBa,
HAYHHAIOT NOCTETMEHHO YAanATbCA ApPYr oT apyra. [locTeneHHoe oTdy»xe-
HUE MOXET JNOWTH A0 CTaguH, koraa y 6e3yMHo JodHBIUX ApPYT Apyra nio-
N He OCTaETCA HUKAKHMX CBA3BIBAIOILMX WX HYXOBHBIX HHUTEH W HNaXe WH-
THMHas GJIM30CTh HE MPUHOCHT HUHMETO, KpOME Pa3ApaKCHHS H HEMPHSA3HH.

Taxk moyeMy BeNHKOE UYBCTBO NIOOBH «YMHpPaeT» Y OJAHHX, HCYe3ad B
CUTE BPEMEHH, TIPEBPALAACE B MUPAX, B TO BpPEMs, KaK APYTHX Bal00IEH-
HLIX OHO COTIPOBOXJAET BCIO XH3Ib, COrPeBast M OCBCMAA KAXKALIH MPOXKH-
TbIH A€Hb, oborawas ayxoBHO Kaxaoro? B 4éM ke TaiHa n00BH M noyeMy
OHa OTKPBIBAETCA OTHUM H OCTAETCA 3a CEMbIO nevaTaMud ang apyrux? Mnn,
MOXET aHre)l HeDeCHbIH nepenaéT ¢¢ Taifny v3dbpannbiM? M ecnan na, To 3a
kakue noaeury I'ocnoas bor Harpaxaaet cyacTIHBYHKOB?!

TToueMy moboBL MOXET NOCETHTL AOM MOCNEAHero dedlska, corpeBas
H OCBELUasi ero yboroe xHnuilue U 0OOHTH CTOPOHOH BENHKOMAEMHBIE JIBOPLbI
Oorava, OCTaBHUB UX XONOJHBIMH M NycTeIMU?! Mnu BCOLIXHYB SpKOH 3BE3-
JO# HE3aMEeTHO MCTApHTbLCA, KaK YTPEHHHH TyMaH Mol nyvuaMH BOCXOHsLUE-
ro conHua. [ e e cripsTaHa pasraaka 3TOH TaWHbI, HE J1aBaBWIas MOKOS 4e-
noBexy co BpeMén Anama H EBni?!

JIr060Bb — rapMoOHHA QYW W OHa HCYE3aeT, KOrjaa NepecTaér CyLIecT-
BOBATH FAPMOHUN MEXKIY CYMHOCTSAMH. [ apMOHHS HCHE3ACT TOr 12, KOT/1a B
pe3yJibTaTe HHAHBHUAYaJbHOTO Pa3BHUTHS MPOMCXONIT KayeCTBEHHbIE H3Me-
HEHHS B CTPYKTypax CYWHOCTH. [IpH 3TOM KTO-TO OKa3bIBACTCS IBOJFOLH-
OHHO BNIEPEAH APYroro H, Kax CAEACTBHE, HCIE3aeT UMPKYISAIMS MEPBUTHBIX
MATEPHH MEXAY TE€JaMH CYLUHOCTEH MYXYHHbI H )KEHLUHHBI HAa OXHOM M3
ypoBue# (cM. Puc.63).
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Ecnu >ToT mpouecc OyAeT NpoNoMIKATECA H AaNbOIE, TO B ONPEAC/IEH-
HBIH MOMEHT HE OCTAHETCA HHHEro OOMIEro Mex Iy HEJIaBHO CTONb OJIM3KH-
MU 1101bMH. KauecTBEHHBIE OTJIHYUA CYIUHOCTEH MPHBOAAT K TOMY, 4TO OC-
TAETCA BOIMOXHBIM TOJIbKO CEKCYATBHLIH KOHTAKT, D€3 Kakoro-mido XyXoB-
HOro eaAuHCTBa (cM. Puc.64).

B cuay TOro, 9ro NMpH CEKCyanbHOM KOHTAKTE NMPOHCXOIUT IHEpreTHYEC-
CKUH 0OMEH MeX Ay MapTHEpPaAMH, 09€Hb 9aCTO W OH (CEKCYalTbHBIH KOHTAKT)
HE MPUHOCHT HHYEro, KpOMe pa3fipa)KeHHA W HENMPHA3HH. 3TO IMPOUCXOAHT
TOTOMY, 9TO JIPH KAQYE€CTBEHHBIX PAa3HIHAX CYIIHOCTEH MOTOKM, WX TPOHH-
3bIBAlOUIME, UMEIOT KaueCTBEHHbIC OTAHYHA. M korma 3T NOTOKU CTaHOBAT-
CA HECOBMECTHUMBIMH, ODBETHHEHHE UX NMPH CEKCYANBHOM KOHT2KTE MPOBO-
LHUPYET TONMLKO OTPHLATENBHEIE DMOLUH, TaK KaKk OHH CMBIKAKOTCS Ha Kade-
CTBEHHOM YPOBHE CEKCYallbHOr0 MapTHEpa, HMCEIOMEro donee HU3IKUHA ypo-
BEHL 3BOJIIOLIMOHHOTO PAa3BHTHA.

H koraa 3T NoTOKH HECOBMECTHMBI ¢ KaueCTBEHHOH CTPYKTYpPOH ApY-
roro, MOABIAECTCA 3allMTHAs OTpHLIATENHHAA IMOLUMOHANBHAA pEakUHA, KO-
Topas AenaeT HEXENATENbHBIMH, MO KpaHHEH Mepe AJ9 OAHOIO CEKCyaNbHO-
ro napTHEPa, HHTHMHbIE OTHOWEHHSA ¢ AAHHBIM TEJIOBEKOM. Kak HemnmpuaT-
HbIH BKYC OHIUM BBI3LIBAET Y HAC OTBPAMIEHHE K HEH, 9TO NAET CHIrHAN Yyepes
BKYCOBBIE PELETITOPSI O COACPKAHHH B €1€ BPEAHDLIX /Ul Halwero opraHn3ma
BCILIECTB, TaK W OTpHIlATEIBHAA IMOUMOHAILHAA pPCaKUHA TMPH HHTHMHOMN
ONIM30CTH MEXKOY MYXKUHHOH H HKEHUWHHONH, HMEIOUWHX HECOBMECTHMbIE Kd-
4eCTBa, AAET CHrHAM Yepel3 HaLE MOACO3HAHHE O HECOBMECTHMOCTH KavyecT-
BEHHLIX CTPYKTYP HX CYLLHOCTEH.

DTO ABAAETCS CHrHANOM MaTepH-MPHPOABI, KOTOpasn «OECnoKOUTCa» O
OyAyulHX MOKOACHHAX, O Mepeaadye UM OT POAHTENCH TOJIBKO TONOKHUTENb-
HbIX KauecTB, 0e3 yero noboH BHA 0DpeueéH Ha BeIMHUpaHue. Ecnu ke npu
TAaKOM HEXCNATEIEHOM CCKCYANbHOM KOHTAKTE 3a4aTHe BCE-TaKW MPOH3OLW-
N0, TO BOMNOTHBILAACA CYILHOCTH NMPUXOAUT ¢ OOonee HU3IKOTO IBOMAIOLIMOH-
HOTO YPOBHS, YCM MOT Obl OBITL TIPH KaYECTBEHHOH FAPMOHHH MEKIAY MYX-
YHUHOH W KEHILHHOH, UMEIOILHX COBMECTHMbIE KATCCTRBA. ..

JapaiiTe nonpoOyem NOHATH, MOUEMY NPUH TAPMOHUH MEXAY MYX KYHHOH
M XEHWHHOH BOIHHKAXOT HEMOBTOPHMBIE YYBCTRA, JIKOO0BL. BCoMHUAM, 4TO
MpH paclIeNCHHU PH3IHIECKU NMIOTHBIX BEIIECTB B KJIETKE BLICBODOXKIAKOT-
csl MEPBUYHBIE MAaTEPHH KX OOpa3yrolIMe H OHU HAYWHAIOT LMPKYIHPOBATH
MeX Ay ypoBHAMM KieTKU. IIpraém, bonbmas X 4acTh pacceuBaeTCs B Mpo-
CTPAHCTBE H TOJNBKO HE3HAYNTENIbHAA YaCTh HACHILLAET TeNa KIEeTKH, TeM ca-
MBIM ofecTTearBast KIICTOIHEBIC KHUIHEHHBIC TIPOUECCHI HA BCEX YPOBHSX,
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[Tpy rapMOHHH MEKNY MYKIHHON H KECHLIHHOH, B CHAY TOTO, 9TO MYXK-
CKas M XEHCKasg CYIHOCTH HWMEIOT pa3fiHYHyl10 TOASAPHOCThL, MOTOKH MeEp-
BUYHBIX MATEPHH HAYHHAIOT UHPKYNHPOBATb MEKAY HHMH, BHYTPH 3a@MKHY-
TOH cucreMsl, 00pa3oBaHHOH CcymIHOCTSMU. PaznHgHas MOASAPHOCTbL MYWK-
CKOH M "MEHCKOH CYUHOCTEH onpelefnseTca KaueCTBEHHbIMH OTAHYHAMH HX
CTPYKTYP. OTH KA4EeCTBEHHBIE OTAWUUS TNMPOSBIAIOTCA B TOM, 9TO y MYK-
CKOH CYLIHOCTH NOTOKH MEPBHUYHBIX MATEPHH ABHXKYTCA OT KONMYHKA K ro-
JIOBE, B TO BpEMSA KaK y KEHCKOM CYUIHOCTH OBM)XXEHHE NIPOUCXOAMT OT ro-
JIOBbI K KONYHKY.

Ha aToMHOM ypoBHe HabntonaloTcs NOAOOHBIE MPOLECCHI KOrAa diek-
TPOHBI, UMECIOIIHE Pa3IMYHEIC CITHHEI, TIONOXHTENBEHBIN Y OTpHLATENBHBIH
(9TO Takke MPOABNACTCA BO BCTPETHOM ABHXCHHH MEPBHYHBIX MaTepHil),
CO3MalT JJIEKTPOHNbIE NAapbl, KOTOPbIE NIPEACTABAAOT COOOH YCTONIHBEBIE
CUCTEMBI. DNEKTPOHHbIE Maphl — CYNPYXECKHE Mapbl — TOXAECTBEHHBIS
ABNIEHHA, OTPAKAKLWHE COCTOAHHE TAPMOHHM HA PA3HbLIX IBOJIOUHOH-
HbIX YPOBHAX PA3BHTHA MATEepPHH...

BcTpeuHoe ABHKEHHE MEPBHYHBLIX MATCPHH B MYKCKOH W JKEHCKOMH
CYUIHOCTAX OlpEAENAeTcs pa3iIMuHbIM BAHAHHEM HAa YPOBEHb MEPHOCTH OK-
pYy’*alolluero X NpocTpaHCcTBa. Myjckas CYIIHOCTL MPH CBOEM IBOIOLH-
OHHOM Pa3BHTHH KaK Obl «MPOJAABIMBAET» MEPHOCTb OKpYyXkawulero npo-
CTPaAHCTBA, B TO BPCMSA KaK XCHCKadA CYNIHOCTb MPH CBOCM Pa3BHUTHH Kak Obl
«3AMOJTHAECT» NPOCTPAHCTBEHHYIO HEOAHOPOAHOCTb HIHYTPH (CM. PHC.65).

IIpy HaNUYHK NOJHOA TapMOHUU MEXAY MYKUHHON H XKEHWHHOH, no-
TOKY MEPBHYHBIX MAaTEPHH, MPOWENIHE YePE3 CTPYKTYPh! MYMKCKOH CYILIHO-
CTH, MPOTEKAIOT KPOME ITOr0 H Yepe3d CTPYKTYPbl HKEHCKOH CYUHOCTH, CO3-
AaBas AOTOJIHUTENIBHOE HACBIUICHHE TEN XEHCKO#H cymHocTH. M coormetct-
BEHHO, MOTOKH MAaTEpPHH, MPOWENMIHE YEPE3 CTPYKTYPI KEHCKOH CYIUHO-
CTH, JOTIONHHTEABHO HACKIMUAIOT TENA MYXKCKOH CYILHOCTH.

Taknum 00pa3oM, NpY rapMOHHH MEX. 1Y MYKIHHOWH W KECHIIWHOH, Ha3bI-
BaeMoH Mo0O0BLIO, 00a NONYHAIOT AOMOMHHTENBHBIH MOTEHLIHAT OT APYTOTO,
W KPOME ITOTO NMPOUCXOAMT OOMEH KadeCTBAMH MEXAY MYXCKOH M AKEHCKOH
CYILIHOCTAMH, 0€3 Hero 3BOJOLHOHHOE Pa3BHTHE KAXAOTO HEBO3IMOZKHO.
HAnst Toro, 4tobbl NOAHATLCS HAa CAEAYIOWYH 3IBOJIOLUHOHHYIO CTYMEHBKY,
HCO6XO)1H'M0 HMCTDh Kau€CTBa KaK MYAKCKOro, TaKk H XCHCKOro Hadai, 97O H
MPOHUCXOAMT NMPH WHTHMHOH OMH30CTH NHOOALLIHX APYr ApYra H HOCHT Ha-
3BAHHE 0€JIOH TAHTPbLI.
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benag TaHTPa BO3MOXKHA TOILKO MEAKNY ABYMS, KOTAA MEKIY MYK-
YUHOH M MEHILUHHOH CYLIEeCTBYET MOMHAS FAapMOHHSA M B3aHMHaA J10-
0oBb. JTo3TOMY Takoe ABIEHHE — JIOBOJIBHO PEAKOE, TaKk Kak AANEKo HE Ka-
KAOMY yNa€Tcs HaWTH CBOIO «TTONIOBHHKY», 12 MHOTHE W HE CTaparoTcA HC-
KaTh TaKOBY1O, Cleays NOTOBOPKE «CHHUUA B pYKe Nyulue Xypasns B Hebe.
He mMHuorue pewaroTcs AaTk MM HCKATh CBOKO CYXKEHHYIO HITU CYXKEHHOTO
3a TPUACBATHL 3eMeslb, B TPHJEBATOM rOCYAapcTBe W MPOHTH 4Yepe3 OroHb,
BOAY W MEIHBIE TPYOHL...

Ilpu noboM ceKCyaTlbHOM KOHTAaKTe, MPOUCXOAUT B3aHMOOOMEH ITOTEH-
LUManaMu H KayecTBaMH MEXAy MYXYMHOM U xeHIMHHOK. TIpu 3TOM, BO3-
MOXHBI HECKONBLKO BAPHAHTOB TMONOOHOTO B3awMooOMeHa. Kaxawr geno-
BEK, HE3aBHCHMO OT TOTO MYXYMHA OH WAM XEHILHHA, HMEET NOTECHUHAN,
KOTOPBIH CO3/IAETCA OPraHH3MOM B T€HEHHE CYTOK Jy, KaK pe3yibTaT paclle-
NIeHHS OPraHH9eCKUX H HEOPTaHHIECKHX MOJIEKYJ B KJETKaX.

an’;léM, I3TOT MOTEHUHAJ 3aBHCHT H OT CI)H3HLICCKOI'O, H OT DMOUHO-
HAJIbHOT'O COCTOAHHA HE€JIOBEKA H HEOJTMHAKOB Y OJTHOTO H TOI0 € YE€I10BCKa
B TeueHHe ero xu3uu. C BO3paCcTOM ITOT MOTCHLIHAN )"MeHB[LIaeTCﬂ”. Bnys-
OT Ha 3TOT NMNOTEHUY Al H 6HOpHTMbl OprdHvimMa 4eaoBcEKa.

OpraHu3M 300pOBOTO YENOBEKA BCETAA CO3AAET MOTeHLUHan Jg ¢ Heko-
TOPLIM 3aMacOM, KOTOPBIH UCTIOMBL3YETCA YENOBEKOM B IKCTPEMANLILIX YC-
noBuax. CywecTByeT MHUHHMaIBHbIH noTeHunwan J,, HeOOXoAMMBIH Ui
HOPMaiabHOrO, TONHOLEIHOTO (PYHKUHOHHpOBaHUA opraHuima. TlolTomy,
KOra BO BpeMs WHTHMHIOHW OJIM30CTH MPOHUCXOAHT B3aHMOOOMEH KauecTna-
MH, KOKABIH MapTHEP OTNAET YacTh CBOETO NMOTEHUHANA J; M MONy4yaeT B3a-
MEH 9acTh NoTeHurana naptHépa Ji (cm. Puc.66 v Puc.67).

OyeHb BaXKHBIM ABAAETCA COOTHOLIEHHE TOTO, KaKYI0 [1acThb NOTEeHUHANa
Jo KaxABIH U3 NnapTHEPOB OTAAET APYTOMY H CKOALKO TonyvaeT B3ameH. [py
nto60oM B3aWMOOOMEHE IHEPrueild KTO-TO M3 MapTHEPOB OTAAET DONbIlIE, YeM
NONYYAET U B 3TOM HET HUYErO CTPALUHOTO H TJIOXOTO, ECITH NOTEPSA IHEPrHH
HE TIPEBLILLACT BEAHYUHLL:

AT <J,-J, (1)

,
'> Bosce nonpodno cM. H. Jlesawos wlociucanee 06palieie K 4ENOBCUCCTBY», Iiasa 2.
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[Tpobnema MoABAAETCA TOTAA, KOT/AA OAWH W3 MapTHEPOB BO BpeMS HH-
THMHOH O1U30CTH TepseT dobine, ueM HMetomMiics n3dniTok (M. Puc.68 u
Puc.69):

AJ> 3, -, 2)

B 3TOM criydae UMEET MECTO CEKCYANbHBIH BaMIMHPH3M, KOTOPBIH MO-
X€T HOCHTB IMU30IHUYECKHH XapaKTep, CBA3aHHbLIH C TeM, UTO OOHH K3 NnapT-
HEPOB BPEMEHHO WCTOLIEH B pe3ynabrare 00j1€3HH HAH HEPBHOTO CTpPECCa H
NPEKPAIAETCA ¢ BOCCTAHOBICHUEM HOPMAITLHOTO coCTOsHHA. TIpH 3TOoM He
TIPOUCXOJHT KAKOTO-JIMOO CEpPBEIHOTO TNMOBPEXKIACHHA COCTOSHUA 3M0POBbA
CEKCYATBHOTO MapTHEPA, KaK HE BPEAWT AOHOPCKAA cllada KPOBH.

CoBepmeHHO Opyras CHTyalHs, KOrda CeKCyaJbHbIi BAMNHPH3M HO-
CHT TIOCTOSSTHHBIH XapakTep. B 3ToM citydae cexcvanbsHBIH JROHOp Mofy4aet
dH3HYECKOE HCTOLIEHHE, KOTOPOE OUEHL HaCTO MPOBOUHPYET Pa3BHTHE pas-
HBIX O0NE3HEH U B HEKOTOPBIX CNVHAgX MOXET MOCHTYXHTh MPHUUHHOH CMep-
TH. CekcyanbHBIM BaMITUPOM MOTYT OBbIThb KAK KEHLUHHbI, TAK H MY®KUH-
Hbl. CeKCyaJibHbIH BAMNHPH3M MOMKET HOCHTb XapakKTep KaK CO3HATEb-
HOro, TaK W HEOCO3HAHHOro AeHCTBMA. B ciydae co3naTeNnbHOro cexkcy-
aJLHOT0O BAMIMHPH3IMA UMEET MECTO uépHas TaHTpa. UépHas TaHTpa OCHO-
BAHA HA OTKAYKE XXH3HEHHOH CHJIBI Y CEKCYANbHOrO MapTHEPA MOCPEACTBOM
CTIELMANLHOrO KOAUPOBAlIHA TTOCHEAHETO BO BPEMSA CBEPWEHHS CEKCYANLIIO-
r'0 KOHTaKTa, KOraa 4ef0OBeK MaKCHMaNbHO OTKPBIT.

[TpruéM, NOCTaTOYHO ONHOTO KOAHPOBAHHSA, YTOOBI JKH3IHEHHAs CHIa OT
AOHOpA HEMPEepLIBHO NMOCTYNana K CeKcyanbHOMY BaMMUpy, BHE 3aBHUCHMO-
CTH OT TOr'0, UMEIOT MECTO Nocijieayloulde cekcyanbHble KOHTAaKTb! MIH HET
M Ha KaKOM pacCTOSHHMU OPYT OT Apyra oHH Haxonatcs. O6blgto co3gaércs
TAHTPHUECKAA MUpaMHIAa Ha OCHOBE MMOJ00HOr0 KOAHPOBAHHA. TaHTpHuE-
CKHI NUJEp NponarasjiipyeT CBOWM KEPTBAM NPHHLHALI CBOOOAHOH 1100BH
M 00yuaeT CBOMX «NPUONHKEHHBIX» crocodaM MOAOOHOIO KOMHPOBAHHS.
Kak cneacTeHe, yxe «(PHONHKEHHBIE» MMOJKIIOYAIOT K TAHTPHYCCKOMY
«OpaTCTBY» HOBLIX TTOOOPHHKOB CBOOONHOM JIOOBH H ODYHAIOT HX TOMY Xe€.

KoanuecTBo NOAKIIOYEHHBIX K TAHTPHUECKOH MUpaMHae pacTET B reo-
METPHYECKON TPOTPECCHH H CO3AAETCA CBOCOOpa3HAs HepapxHs, B KOTOPOH
)KWU3HEHHAs CUNa aKKyMYJIHPYETCH Ha Kax)kAOM YpOBHE W MOCTYIMAET Ha Cle-
AyrowprH. B pe3yiabTate TAHTPHICCKWH JHAED COOUPAET OrPOMHBIH TTOTCH-
LIMaT KU3HEHHOH CUabl, OOBIYHO, 3TOT NOTEHUHAN HCMOAB3YIOT A% YITPAB-
NEHUA MaccaMy NAeH B TEX WIH MHBIX UEnsX, MOCPeACTBOM BO3JNEHCTBHSA
Ha MOBEAEHHE 3epe3 MOACO3HAHHE.
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UépHas TaHTpa, KaK WHCTPYMEHT HAKOTUICHHWS TTOTeHUMana Hms mnocne-
AYIOMIErO BAUSHHSA HA MOBEACHHE MAcC, HCTONB3YETCHA JOALMU HA MPOTH-
EHHHW BCEH HMCTOPHUH YesloBeYEeCTBa, OT rNyDOOKOH NPEBHOCTH A0 HACTOsAILIE-
ro BpeMeHH. TaHTpuWdeckHe oOpAnB!, WIS OCYMECTBJIEHHS KOTOPHIX BOXAH
MmaeMEH BBOAMIIM COOTBETCTBYIOLIHE OOBIYAH U TPAOAHLMH, OCOOEHHO WMPO-
KO OBITH pacTpOCTPAHEHE! Ha HAYANBHEIX a3ax pa3BATHSA LHBHITH3ALHHA,

CornacHo UM BOXIOb UMEN O(PHIHANLHOE MPABO Ha CEKCYANbHBIH KOH-
TAKT CO BCEMH XCHILUWHAMH, TMPHHAMICKAUIKUMH TMOJAKOHTPOJIBHOMY €My
neMeHH. Y 3To o0bAcHSeTCS HE TONBKO pa3BpaTHBIMY HAKJIOHRHOCTAMH BO-
XAEH, HO U €AWHCTBEHHOH BO3MOXKHOCTBIO AN HUX YAEpPX HBaTh B MOAWH-
HEHWH BCEX MYKIHH MJIEMEHH.

Jeno B TOM, 9TO Kakhas KEHILUWHA MOCNe CEKCYATLbHOTO KOHTAKTa C
BOXJIEM CTAHOBHMJIACH JKEHOU HIIH CEKCYANBHBIM MapTHEPOM OJHOIO HJIH He-
CKONBKUX MYX9HH TieMeHH. B pe3ynsTaTe BOAKIE cOOHpan moTeHUMan, He-
ODOXOAMMBIH €My 171 yAEpAaHUs CBOeH BNACTH Hald CBOWMM COMJIEMEHHH-
kaMH. Tlpruém, 910 0COOEHHO MHTEPECHO, HMEHHO TAHTPHYCCKHE OOPAdbI
Ha TPUMUTHBHOW CTaTMH pa3BHTHA UWBHIH3AUWH MO3BOJSIH BOXIAM
YyNpasJiATh CBOWM MJieMcHEM, 6€3 Yero caMo rjieMs He CMOTNo Obl BEDKHTb H
COXPAHHUTBCA B MEXTINIEMEHHBIX CTLI9KAX H BOHHAX.

B 3T0i1 60opnde BLINKHBANO TO MJIEMS, BO N1aB€ KOTOPOTO CTOS CHJILHLIH
AUAEP, YMCIOWHH 0OBEOHHHUTE BCEX COTUICMEHHHKOB B CIAMHAIIH OpraHH3M,
BBECTH BCE MNEMS B COCTOSATIHE Hﬂ)lOpl'BH'MT&Mau‘ Ecan BOXAIO yaaBanoch
BBECTH BCE NNEMA B COCTOAHHE HAROPraHH3Ma, MPeBPaTHTL TOJNY B OPraHH-
30BAHHYIO CUCTEMY, B HEH KamAblH BOMH CPakalcsd B WHTEpecax BCETO nie-
MEHY, NMOPOK KEepTBYS CBOEH MH3IHEIO. DTO BO3MOKHO TONLKO B Chyuae
MOMHOTO MOAABJIIEHHA HHCTHHKTA CaMOCOXPaHCHHA, KOTOPBIN ABINIETCA OI-
HUM Y3 MOLLUHEHIMHX WHCTHHKTOB Y BCEX XHBBLIX OPraHM3MOB, BKAOYAs Ye-
noBexa.

Ha co3HaTensHOE NMOAABICHHE HHCTHHKTA CaMOCOXPAaHEHHS CHOCOOHLI
AWOAH C BBICOKHM YPOBHEM MOPAIBHOIO H JIYXOBHOTO Pa3BHTHSA, KOTOPBIX K
COXANCHHIO O4eHb Mano. JIia BCeX OCTANBHBIX MOAABACHUE HHCTHHKTA Ca-
MOCOXPaHEHHS NPOABNSETCS TOJbKO B COCTOHHH HagopraHusma. Box-
0EM TIIEMEHH CTAHOBMJICH TOT, KTO 00121271 A0CTATOYHBIM MOTEHUHATOM
AN CO3AaHH# KAYEeCTBEHHOTO COCTOMHUS HAAOPraHHIMa IS CBOWX CO-
nJIeMEHHUKOB.

(RIS =
bo.ice nonpodito 06 3rom cm. H. Jlesawos «[lociemice odpawenie K 4ejI0BCUeCTBY», IJiasa
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Jlaneko ¥ie 9acTo BCTPEYAIOTCS NIOAH, HMEIOWHE COOCTBEHHBIN TMOTEH-
LHaN, 10CTaTOIHBI AN peanu3aliy COCTOSHHS HaaopraHH3Ma Yy CBOHX CO-
MAEeMEHHHUKOB. 1103TOMY M300peTaiuCh pa3nuyHble CNOCODBI ANA Hakonse-
HHUsS HeoOXoAauMoro noreHudana. OIHHM H3 TakKHX CNOCOOOB W ABAAETCH
uéprasg TaHTpa. UépHas TaHTpa sABAsAAach He TOJbKO CPEACTBOM, TMO3BO-
NSFOMINUM HAKOMUTE HEOOXONHMMEIH MOTEHUWaN, HO M OTKpbIBaNa NHAEPY,
CTOSALEMY BO TJaBe TAHTPHYECKOH MHUPaMHAbI, BO3MOKHOCTb 3HAYHTENIbHO
CHITbHEE BIIMATE HA CBOMX COITJIEMEHHHKOB,

TanTpuueckne obpAnsl B CBOEM TIEPBO3NAHAOM BHAE COXPAHSUTACH AO-
BOJILHO JOJITO Cpely MHOCHX HapOAOB H ObLIM U3BECTHbBI, KaK fpaBo MEPBOi
OpayHO¥ HOYM, KOTAa TOCMOAHH HMEN OPHIHATEHOE TIPaBO Ha CEKCYanbHBIN
KOHTAKT CO BCEMH HOBOOpauyHBEIMH CBOMX BaccanoB, TaKUM O0Opa3oM, MOATH-
HsS UX CBOEMY KOHTPOJNK0. Tak 9To, MKW Mo cBOEH CyTH 0ObIgail imMen noa
cobo# peanbHy0 HEODXOIUMOCTD.

Ha naganbHbIX d)a33x Pa3BUTHA UUBHIH3AUHH, B [TOCTOAHHLIX CTBIYKAX
BbDXVBAJIM TE€ NNEMEHA, Y KOTOPBIX CO3JaBanviCe MOIUHBIC TAHTPHYCCKHC
MMHpaMHAabI. CunbHble JHACPBLI, HMCIOOIHC MOMIHBIH COOCTBEHHBIN NOTEHIIH-
aJ1, NOoABJIANIMCH BPCMSA OT BPEMEHH, @ TAHTPUYECKHE TIHPpaMHIbI pa60Ta.nu
Bcerna, BHE 3aBHCHMOCTH OT JIMYHOCTH TOTO HJTH HHOI'O BOXIA.

Xorenoch 66 00paTHTL BHHMAHHE Ha TOT (DAKT, YTO TAHTPHYECKHH CNO-
co® opraHuzauMH coolliecTB HabnroaaeTcs NpakTHYECKH y BCEX CTAIHBIX
KHBOTHBIX, K KJACCy KOTOPBIX MPHHAANEKHT W denoeek. [ToaToMy W yeno-
BEK Ha HauanbHO# (haze CBOEro IBOJIOUHMOHHOTO Pa3BUTHA MOAYUHANCA MO-
I'YYUM WHCTUHKTaM AUKOMH npupoasl. TakuM oOpa3oM, TAHTPHUECKHE 00ps-
Abl ObIIH HEH30EkKHbl HAa HAYANBHBIX ITANAX UMBHJIH3ALHH W MO3BOJISIM
TIJIEMEHAM COXPAHUTLCA.

ITo Mepe pa3BHUTHA UMBHIH3AUMWHK MOABASANHCH H Pa3BHBANHCH AYXOBHBIE
Hayasla y 4esoBeKa H, KaK CNeNCTBHe, MOABNANHCE HOBbIE CMOCODbI YNpaB-
NICHUS CO3HAHWEM MACC, POX.1ATHCH PENHrHY, MONYHHAIOUWIHE H OOBEIH-
HAIOLME NI0AeH Ha AYXOBHOH ocHoBe. ITpHUYEM, MEpBOOBITHEIE CMOCODLI, Ta-
KHME KaK 4EpHasg TAHTPA, HE HCHE3aNH, 3 BUAOH3MEHSIHCh, B 3aBHCHMOCTH OT
CUTYaLMH.

Heo®XxoAMMOCTE TIPUMEHEHHS HOBBIX CNOCOOOB W METONOB KOHTPOJIA
CO3HAHHSA MAcCC OOBACHAETCS HMECHHO IMOSBIAEHHEM W PAa3BHTHEM IHYXOBHOTO
Hagana yenoeeka. C pasBUTHEM CEMBH U COOCTBEHHOCTH, TAHTPHIECKHE 00-
pAabl BCTpeuany BcE Oosbluee W Gonbluee HEMPUATHE CO CTOPOHBI JIHOAEH
TUJIEMEHH, XOTH Y HEKOTOphIX NiemMeéH Adpiku u FOxmHoH AMepukH, y Leo-
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ro pAna OCTPOBHBEIX TUIEMEH, KOTOpLIE AOATOE BpeMs OBUTH 3a TIpenesaMu
BIIHAHUSA 0O1IEH BOMHBI 3BONIOLHOHHOTO Pa3BHTHSA, OHH COXPAHWIHCH 110 Ce-
FOJIHAIIHETO JHA.

Bcé BospacTaromee HenMpusTHE MaccaMH TAHTPHYECKHX OOpAROB cAena-
JI0 HEeH30EKHBIM TMORABJeHHe H pa3BHTHe pesnrni. HoBoe npuxomHT Ha
MECTO CTapoMy, ycTapeBweMy. TaHTpHUeCKHEe 0OpAdbl, KOTOPbIE MPOUBETA-
JIY MOYTH TPUALATE THICSY JIET, YK€ HE COOTBETCTBOBAITH peanuaM AcHCTBH-
TENbHOCTH, KOHKPETHOMY 3BOJIFOLIMOHHOMY 3Tany pa3BHTHA 4YeSIOBEHECKOM
uuBHAM3auMH. T1o3TOMY IpUMEpPHO OeCATh-ABEHAAUATh THICAY JIET Ha3ad Ha-
ctana Jpa Peanruu.

JTO HE O3HauaeT, YTO PEeUrHHY B TOHW MU HHOH OpME HE CYLLeCTBOBa-
AW paHplIe. ITO 03HAYAET, 9TO B NEPBOOLITHOOOMIHHHYIO ITOXY YesloBeYe-
CTBO UMENO PYryr) KaueCTBEHHYIO CTYTIEHb 3BOJKOUMOHHOTO Pa3BHUTHA H,
COOTBETCTBEHHO, NMPHHUWTIAMH CAMOPETYIHUPOBAHHA SABISITHCH TONBKO TE,
KOTOpblE HAaXOOWAHUCH B FAPMOHHH C JaHHOH ¢a3oil. 3apOoTbILIM pEaUrHii
MCIAJTY CBOETO 3BE3AHOIO Jaca W KOrla 3TOT Jac HaCTYTIHJI, BHIKPHCTAIIH30-
BanHChb O4E€Hb OBICTPO W MEPEHANH 3CTadeTy Ha OHEPEIAHOM BHTKE IBOJIIO-
LUMOHHOTO Pa3BUTHS YENOBEUECTBA.

[losiBneHHe penuruu HEeH30eAKHO H HEODXO0AHMO HA OTPEaCSIEHHOM
ITarne pa3ssHUTHA pasyMHoro obwecrsa. Bonpoc ToNsKO B TOM — KaKylo 3C-
TaeTy y npeaecTByoweH CHCTEMbl 0OLLECTBEHHOR OpraHH3aLMH Nepexs-
na penurus?!

BcnoMHUM, 9TO TaNTPHUecKasi CHCTeMAa BO3HHKNA KaK HeoOXOIH-
MOCTb, MO3BOJIAKOWIAA BOXAK COOMpPaTh HEOOXOHUMMBIH 1IOTEHUHAN S
OCYMIECTBJIEHHSI KOHTPOJISI Hal MIEMEHEM U OKA3bIBATHL BIAMAHME, HEOO-
X0AMMOE 071 BBENICHUA NIEMEHH B COCTOSHHE Haaoprauuima, 6e3 KoTopo-
ro nnemMs 6bIno He B COCTOAHHH BbI*KHTh B KPHTHUECCKHX CHTYAUHAX.

[TosToMy penurHolHas cucrema, 3aMEHHBILAS TAHTPHYIECKYIO, BLITION-
HSAET aHAJIOTHIHYHO POJib — cOOpa NoTeHUHana, He00X0AHMOro ANs ocymie-
CTBNEHHS KOHTPO./A HAA CO3HAHHEM HApOAa H BBOAA MOCHEAHEro B CO-
CTOSIHHE HAJXOPraHH3Ma B KPMTHYECKHE MOMEHTbI HcTOpHH. [lo3TOMYy
PENTUTHA HA ONMPEASNEHHOM ITare pAa3BHTHA HYENOBEYCCKOH LIMBHITU3ALMH
MMeeT 00beAHHSIIOLY IO POJIb AN KaXKAOro Hapoaa U NaéT BO3IMOKHOCTD H
IWAHC HA BbIZKHBaHKe B 60pPBOE 32 MECTO MO CONHUEM.

Kakim o6pa3oM penurHs BRITIONHAST CBOIO posb B OOpb0e 3a BBINHBA-
HYEe KOHKPETHOro Hapoaa Wiy niaeMeHu?!

B cnyyae TaHTpHuUeCKOH MHpaMuabl, KOIHPOBAHHE BO BPEMS CEKCYab-
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HOTO KOHTAKTa CO3/1aBaJI0 BO3MOXHOCTE MU HAKOTNEHHS THAEPOM HEO0XO0-
AUMOro MOTEHLMana, 0beCcnedauBalollero BO3IMOXHOCTL KOHTPONS H YTpaB-
JICHUs1 Ha MJIEMEHHOM YpOBHe, 6e3 Yero rniaemMsa He HMeJlo 1aHCca COXPaHKThb-
ca. Ilpu 3ToM cnenyeT oOpaTUTE BHUMAaHUE HA TO, 9TO YHCJIEHHOCTH Kaxa0-
TO KOHKPETHOIO IMJeMEeHH B OONbIIMHCTBE CAyYaeB He ROCTHrana 0oabUIHX
BemuurH. M 3TOT (pakT mMo3BONAN BOXIIO [UIEMEHH, NMPH OTPEACNEHHOM
YPOBHE *ECTOKOCTH W arpecCHMBHOCTH, CO3/MaTb HEOOXOMAMMYIO TAHTpHUYE-
CKYIO IHpaMMIY.

[To Mepe pa3BUTHA 4ENOBEYECKOH LUMBAIH3AMNHA, POACTBEHHBIE MJIEMEHA
OO0BLEAMHANKCL B HAPOAbl, YUCIEHHOCTb KOTOPLIX CTPEMHTENLHO BO3pacTana,
W TAHTPUYECKHH CrTOCO0 OCYWIECTBNECHUA TICH-KOHTPONS HaA COTUIEMCHHH-
KaMH ANs NHACPOB CTAHOBWICS NMPAKTHUECKH HenmpHemnemMbM. Boxms mor
TIDHMEHSATH €ro TOJNBKO B CBOEM OKPYXEHHWH, 9TO TMO3BOJANO MY YAECPXKH-
BaThb B [MOAYHHEHWH CBOWX ONHXAWMHWX CMOABHXHUKOB, 0€3 KOTOPLIX
ynpaBlieHHe MacCaMu CTAHOBMIOCH NMPOCTO HEBO3MOXHBIM, HO KOTOpbIE,
npH N1060¥H BOIMOXHOCTH, OBUIH HE MPOYE 3aHATH €0 MECTO.

ITo’ToMy un300peTeHHe HOBOro crnocoda MCH-KOHTPOS CTaHOBHJIOCH
KU3HEHHO HeobxoauMbiM. [lneMeHa, KOTOpbie HE CMOIAM HANTH HOBBIH
cnocob NCU-KOHTPONSA MacC, ObLLAY WY MOJHOCTBLIO YHHYTOXEHBI HITH pac-
TBOPUJIMCH B APYrHX. J1cH-KOHTPOND, ABASAACH OTPHUATENbHBLIM NO CBOEH CY-
TH ABJEHUEM B HOPMAJBbHLIX YCAOBHAX XHU3HH 4esOBEYECKOH MOMYAALUHH, B
KPUTHUECKHE MOMEHTLI CTAHOBHICH HEM3OEKHBIM H €AHHCTBEHHBIM CMOCO-
60M, MO3BOJAIOLIMM COXPAHHTHL OONBILYIO HACTh ITOH MOMYAALMH,

ITOT (PEHOMEH TTIOIUTHBHOCTH B IKCTPEMANIBHBIX CHUTYAUMAX, NPH MPHH-
LUHMUANBHOW HEraTHBHOCTH CaMOIo ABNEHWA TNCH-KOHTPONA, NpOABAAETCS
TOJBLKO HA HAYAJLHBIX )Tanax Pa3BHTHA UHBHJAN3AUKH. DTOT Napaaokc
ODBACHAETCS OYEHBb MpPocTO. HU3KHH ypOBEHb Pa3BUTHA HHAHBHAYATLHOTO
CO3HAHHSA Ka)(A0r0 YENOBEKA HE MO3BOMAET BUACTL oOuIeCTBEHHON HeodXo-
AUMOCTH: HHCTHHKT CAMOCOXPAHECHHS OKa3bIBAaETCA CHILHEE cNaboro ronoca
pazyMa. B uTore kaxawiH, AyMas TONBKO O CBOEM CMACEHHH, ENaeT HeH3-
6eXHBIM CODCTBEHHYIO THOENB H THOENAL CBOUX COMAESMEHHHKOB.

ITpy HM3KOM YPOBHE AYXOBHOIO Pa3BHMTHSA YEJOBEK HE MOKET 02 H HE
AeNaeT NOHATh, NOYEMY AJIA CNACEHHNA BCeX OCTANbHBIX HMEHHO OH, 2
HE KTO-HHOYAbL ApYTOH OOMKEH XEPTBOBATHL CROCH XH3HBIO WM, B JTydIOEM
cay4yae, pUCKOBaTh €10. A 3TO O3HA4YaeT TONbKO OAHO — rudens Beex. Jaxe
€CNH KOHKPETHBIH 9E€MOBEK H BBEIXKMBET B KOHKPETHON KPUTHYECKOW CHTYa-
LUHH, OH BCE paBHO OOpeuéH Ha rudenb Npu CBOEM MPOTUBOCTOAHUH AMKOM
TIpHUpoXeE.
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Uenosek — KONNEKTHBHOE CYMIECTBO, 2 3TO 03HAYALT, YTO TOJBKO BME-
CTe NMPOTHBOCTOA NMPHPOJE, FeJOBEK B COCTOSHHH COXpPaHHTBbCH, Kak BHI.
HMMeHHO TNO3TOMY B CBOEM TMPHHUHME OTPHUATENBHOE ABJIEHHE [CH-
KOHTPOJISA CTAHOBHTCS HEH30EAKHbIM 3J10M, NO3BOJISIOMHM COXPaHHTBCH de-
JIOBEKY B €ro NMPOTHBOCTOSHHH CTHXHAM NPHPOALI H BAapBapCTBY eMYy
noaobubIx. [lpuMeHeHHe TICH-OpPYKHUS BOXKIAMA H NHAEPAMH TTO3BONSET
BBECTH MAacCChl B COCTOSIHME HaJIOpraHH3Ma, MPH KOTOPOM TMONHOCTBIO HIH
JaCTUIHO TIONABNISIETCA WHCTHHKT CaMOCOXPAHEHHS M LIeHO THOeNR JacTH
criacaeTcs leJoe.

IIpo6ieMa H HApYLWeHHe 3AKOHOB MPHPObl NOSBAKETCA TOT A, KOraa
3TH TUAEPHI Y BOXKIM NMPUMEHSIOT MCH-OPYAHSA B CBOHX COOCTBEHHbIX Le-
JISIX, paaH COXPAHEHHA CBOeH COOCTBEHHOH BJIACTH WJIH COOCTBEHHOrO
oboraumeHus. ..

A Teneps BepHEMCA K CYTH W NpeIHa3Had9eHHo pemuTHH. [lo mepe poc-
Ta YUCAEHHOCTH TNNEeMEH, TAHTPHUECKHH CNoco0 OCYIIECTBIEHHA MNCH-
KOHTPOJIA YKe ObL1 HE B COCTOSIHUH BBLITIONHATE CBOXO posk. KauecTBeHHO
HOBOH CTYNMEHbLID OCYUICCTBJCHHA MCH-KOHTPOJA CTaj0 H306peTecHHe
peaurun. Coznareny penurdd NpexpacHoO HCMONb30BaNIH HEBEXECTBO Macc,
UX CTpax nepea CTUXHAMH NPUPOALI W HENOHATHBIM. BCé HenonaTHOE 000-
KECTBNANOCH W, KAK pe3yabTaT, B [JIeMEHaX 32apOokOanoch MHOToboxHe.
CTpOMIUCEH Xpambl, B KOTOPBIX JFOIH MOKJIOHANHCE CBOHM OOraM, MPHHOCH-
JIKM MM SKEePTBbI, BKIOYAA HeNoBeUeCKHe H ofpaliany K HHM CBOH MOJIbOEL.

[Ipyyém, MeCTO 1S CTPOUTENLCTBA XpaMa BoIOHPAnock He cayuaiHo.
[TOBEPXHOCTL MNAHETH MMEeT MONOXKHUTENLHBIC H OTPHLIATEIBHBIE, TAK Ha-
3bIBAEMblE, FEOMATHUTHBIE 30Hbl. DTH 30HBI NPENCTaBAAOT CODOM yyacTku
NMOBEPXHOCTH, NMPOHHU3LIBAEMBIC CMYCTKAMU TMEPBHYHBIX MAaTCPUH, KOTOpBIE
MpOJOIKAIOT CBOE ABHXEHHE BHYTPH IUIaHETAPHOH HEOAHOPOAHOCTH H MO-
cne TIpeKpameHus (PpopMUpOBRaHUS NnaHeThl. JIBHKEHUE TEPBHYHBIX MaTe-
pHil B MPUHLMIIE HE MPEKPAANOCh ¢ MOMEHTA NMOABACHHS HEOAHOPOAHOCTH
U OyReT npoaonkaTsCs A0 TEX OpP, MOKa 3Ta HEOAHOPOAHOCTL OyaeT cyule-
CTBOBATE.

TToN0KHTENBHBIMH TEOMATHHTHBIMH 30HAMH HAa3BIBAIOTCH 30HbI C
BbIXOAALIMMH NYUKAMH NMEPBHYHBLIX MATCPHH H, COOTBETCTBEHHO, OTPH-
HATEeAbHBIMH — ¢ BXOARIWIMMH. MecTo AMl9 CTPOHTENBCTBA XpaMOB BCEraa
BBIOMPANIOCE B MAKCHMANIbHO BbIPAYXKEHHbIX MONOXHTENbHBIX M€OMArHHUTHBIX
30HaX, WMEIOMHX MHHHMAJALHYIO TOJMLUIHHY Ka4eCTBEHHbIX OapheposB
MEKIY NJIAHETAPHBLIMH YPOBHAMH. [ eoMeTpHueckHe PopMbl XpaMOB TakK-
)KE WMe OONBIIOE 3HAYCHWE, BBEITIONHAA (PYHKOMIO COOHPAIOWHX JAHHI
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AN TTOTOKOB TIEPBUYHEIX MaTEpHH.

B pe3ynsTaTe BCEro 3TOr0 XpaMbl CTAHOBHITHCEH TIPEKPACHBIM MECTOM H
MHCTPYMEHTOM /JIf MAaccoBOro cbopa uejoBe4ecKOro NOTeHUHANA M
CO30aBaJH BETMKOJEMHBIE VCIOBHA AN KOJAHPOBAHHA JIOAEeH H MOAKJIIO-
YEeHHSl UX K eAWHOH mNcH-cHcTeMe. PenurHosubie pUTyansl M MOJUTBEI,
BBOAMBIUHE JIOAEH B COCTOAHHE TpaHca, denainu 3TOT nmpouecc ewe donee
NErkuM U 3dEeKTHBHBIM. TTOBTOPSIS MOJTHTBLI, 9€0BEK camM NMpeobpa3oBbI-
BaJ1 CBOO MCH-CUCTEMY, COHACTPaUBaiACh Ha obmyto. «OBLbDY caMu cOOUpa-
JIUCH B CTa/Ja ¥ C TIOXOPHOCTHLIO OXHAATA CBOMX «TTaCTYXOB».

Bonpoc TOBKO B TOM, KTO OBIJIH 3TH «NACTYXH» H KYAa OHH BejlH
CBOMX MNOCJYWIHBLIX «oBem»? MopanbAasi H NYXOBHAA YHCTOTA OAHHX
«1aCTYX0B» €HAacana uejble HAPOALI OT HCYE3HOBEHHA M NPHBOAHJIA
OHble K BepPIIHHAM AYXOBHOI0 Pa3BHTHA; NMOPOYHOCTb APYrHX MOrpy-
aJjla HapoAbl BO ThMY H HeBe/KeCTBO, MOPOH CTaBA HX HAa FPaHb CaMO-
YHHUYTOKEHHSA U BbIPOKIACHHA.

Ha HayansHO#! cTaauu pa3BUTHs pPeaHTHA 0DOKECTBAANHCH CHIIbI TNPH-
POIIbI, TIepe) KOTOPBIMU 4enoBeK Obl DeCnoMOmMHbLIM, YTO POXAAN0 CTPaX H
TpeneT nepea HUMH. TlozaHee MOABHAWMCH 4YENOBEKOMOZOOHBIE DOXKECTRA,
KOTOpBIE KOHTPOJNMPOBANH T€ WAH HHBIE CHITBI TIpHpoasl. Hanudgue MHOXe-
cTBa HOroB y OAHOTO M TOTO X€ HapoAa MPHBOAHNO K pa3apodIeHHOCTH A10-
AeH 1o NPHHUMIY TOro, KOTOPOMY DOry OHH MOKIOHAKOTCH.

Bricuine »xpeusl kaxaoro 6ora, cobupaBwie noTeHUMan co CBoei rna-
CTBbl, HCIOJIB30BaIH €ro, B O0NBIIKHCTBE CTy4acB, HE B MHTEPECAax HApoAa B
LIeJIOM, @ B CBOHX KOPBICTHBIX IeaX. Beictume xpeusl 00ponucs Apyr ¢
APYroM U ObLIIH CMEPTENLHBLIMH BparaMH. DTOT (pakT Npossnsa ceds Tparu-
YECKH B KPUTHUECKHC 1A KAXKAOTO HapoAa NMepHOAbl HCTOPHH, KOrjaa Heoo-
XOAUMO EIHHEHHE BCCX, panH obuiei enu. MHorue BeicogaiuHe HBHIH-
3aUM1H MTPOLUNOro MPEBPATHAKMCH B TIpax HMEHHO MO 3TOH NMPHUIHHE.

Cuna nmoboro Hapooa — B €ro C/IMHCTBC. W dTa CHIa HE TONBKO B
CAHUHCTBEC A3bLIKA, KYJILTYPLI H 3KOHOMHKH. Cuna Hapoaa — H B €70 TNCH-
MOTEHUHANE, KOTOPbIA CKIaNbIBAETCA W3 HHAHBHAYAIbHBIX MOTEHUHAJOB
BCEX HOCHTENEH pOACTBEHHOH MEHETHKM,

[Icu-nmoTeHUMan Hapoaa — 93TO, KAK MONHOBOMHAN peka Oynryromux
3MOUMH M cTpacTed. MHorofoxu1e pa3mensno 3Ty peKy Ha MHOXECTBO pYy-
4EHKOB, ¥ KaXIbIH OTAENbHBIA pyde€K y»ke ObUT HE B COCTOSHWH TIPEOao-
NeTb CKOMbKO-HUOYNBL CepbE3HbIE Mnperpansl Ha cCBOEM MNyTH. CTHXHHHbIE
OEeNCTBHSA W HAMIECTBHS CHWIBHBLIX BPAroB OBLTH HMECHHO TAKUMH TIPETPARAMH,
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KOTOPhIE CNIOCOOHA CHECTH TOMLKO 0OBE THHENHAA peKa NMCH-NIOTEHLHATTA Ha-
pona.

[TosTOMYy nosBACHHE Y HEKOTOPbIX HAPOAOB PENIMIHH, OCHOBAHHBIX Ha
BEpPE B 04HOTO OOra, naBajo HM BECbMa CEpPbE3HOE NMpeHMyIiecTBo. Paspos-
HEHHBIE «PYYelKu» MCH-NMOTEeHUHala TaKHX HAapOAOB, CITHBASCh B OAWH TO-
TOK, CO30aBaJIH KOMOCCANbHBIH NMOTeHUMan. 3TOT NOTEHUHAT NMO3BONAI Jer-
KO BBOAWTH MAacChl B COCTOSHHE HAAOPraHH3Ma, @ COHAaCTPOECHHOCTL JTOACH
Jenana 3ajjadyy BBOAA B 3TO cOCTosiHHUe Bonee mpocToH U 3¢ deKTHBHOM.

K coxanenmio, o TeM ke NMPHIWHAM TYXOBHBIM A TOCYAapCTBEHHBIM
NHAepaM He COCTaBIANO OONBIIMX MMPOOJEM HCIMOMB30BATh TAKOE COCTOSTAHE
CBOMX HapOJOB B CBOMX JIMYHbIX HHTEpECaX, BTPaBNHBasA HapOdbl B BOHHLI C
coceasMH, paar oborameHvs W pacmupeHus cdepbl CBOETo BAHAHHA. B co-
CTOSSHMM HafopraHW3Ma Macchl NI0Jei NMpeBpallaiich B CEnoe opyxHe U B
9E€PHBIX PYKaX OHO CTAHOBHIIOCH YAACHBIM.

B HoBom 3aBere ecTb TOMY BEJNMKOJEMHBIH NpuMep. BecmoMuuM, 9TO
ITouTu#t ITunat, kak puMckHil HaMecTHHK B Myaee, neitanca cnact Mucyca
XprcTa OT HECITPABEANHBOH U MYTHTEABHON CMEPTH Ha Kpecte. Jns aTtoro,
OH TIPEANOKHII BOCKPECHTb APSBHHI HyaeHCKHIl oObl4al — B Mpa3gHuK
TOAW HMENH TIPABO CIACTH KH3Hb OAHOMY H3 NMPHTOBOPEHHBIX K CMEPTH:

«Toc0a npasumens cnpocun ux: Ko2o u3z 08yx xomume, 4ymob s onnyc-
mun Bam? Onu crasaau: Bapaessy. [Tunam zogopum uns: 4mo xce s coeraio
Hucycy, nasvieaemonrty Xpucmoar? [osopsm ey sce: oa 6ydem pacnsim’
ITpasumeins crazan: kakoe xee 3o coenar On? Ho onu ewé curonee kpuua-
au: oa byoem pacnsim!

TTunam, 6uds, 4mo HUNMO HE NOMO2Aem, HO CMAMEHUE YEETUYUBAECMCS,
B384 GOObL U VMBI PYKU NPEO HAPOOOM, U CKa3an: HegunoGeH si 6 kposu llpa-
seonura Cezo; crompume Boi. M omeevas eece napoo ckazan: kposs Eco na
Hac u Ha Qemax Hawux. To2da omnycmun usi Bapaeey, a Hucvca bug npedan
na pacnamue...»"”

He npaBaa nu crpaWHoe BBIpakeHHE ONAroAapHOCTH 4ENOBEKY, KOTO-
pbIH HEC ¥ TBOPHI A0Opo 3THM nioasm?! U, 9To camoe WHTEpecHoe, BCA 3Ta
TONMa TMPOKNHHAMA €To, NMNeBana U 0pocana KaMHH B HEFO O CaMOT0 MECTa
Ka3HH. M1 TONbKO KOT/1a OH yMep Ha KpecTe, Kak Mo MAHOBECHHWIO BONMWIEOHOH
ManouKH, Te *e, KTO *axaal ero CMepTH, BAPYT CTasIH COKPYLIATHCA O 3J10-
JACAHHH UMH K€ H COOACAHHOM.

" Howusii 3aser. Esanrense ot Mardes, rnasa 27, cruxy 21-26.
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BcE 2TO BHITNAAHT B BRICMIEH Mepe CTPaWHO, A0 TeX NMOp, MOKa He CTa-
HET ACHO — noyeMy”?

A OTBET O4YEHBL MPOCTOH: HyNeHCKHEe NEepBOCBAILIEHHHKH, KOTOpPbIE HC-
TIYTQIUCh €T0 CUITBI H TOTO, 9TO OH JeJNiall, KOTOphIe DOKIHUCE MOTEPATh CBOKO
BJIACTb HAd TOJINON, MPUMEHUIIH TICH-OpYXHe, 3aCTaBHB JoJei BeIOpaTh Ba-
PaBBY H MPOJOJXKanH KOHTPOAUPOBATL COCTOSHHE TONITBI JO MOMEHTa rHbe-
nu XpHCTa Ha KpecTe. A nocne ero CMepTH HEOOXOHMOCTh B MCH-KOHTPOJIE
oTnana W JAd BEPHYNHCh K CBOEMY COOCTBEHHOMY COCTOSHHIO M TIOHAMNH,
COOOIWHWKAMH KaKOTO 3J0AETHAS OHH CTaTH.

[IpHHLMTIHABHO BaXKHBIM CT@HOBHJIOCH, KTO A€P)Kall B CBOUX pyKax HH-
TH KOHTPOJIA 32 COCTOAHHUEM HadopraHHM3Ma 3THMX HapoaoB. K coxaneHHio,
OYEHBL PEIKO Yy MoA0OHOTO pysis OKa3bIBATHCH JTIOAH C BBICOKOH MYXOBHO-
CTBKO W Mopanbio. B OONbUIMHCTBE CBOEM, MHCTPYMEHT CNACEHHS npe-
BpallaJicad B HHCTPYMEHT YHHUTOKREHHA.

HT00OBI COXPaHUTBL CBOIO BAACTH U BO3MOMXHOCTH KOHTPOAS Haa Macca-
MU, PENUrHo3Hble NUaepbl 0€3XaNOCTHO CTATH YHHUTOXATh fH00E HHAKO-
MEICIIUE W OTKJIOHEHHE OT PENUTHO3HBIX JOIMaTOB, CTapascCh YIep:KaTh BCE
«pYy4eMKH» B NOHE OAHOW MOWHOHW «peku». M ans ocyliecTBieHHs 3TOro
TIPOIUBANTHCH PEKH KPOBH, YTOOLI XOTA OBI TIOX CTPAXOM CMEPTH YAEPKATH
MACChl NOA CBOHM KOHTPOJieM. «Pexu» NMCH-CHCTEM OTAENLHLIX HApOIOB,
YaCTO ¢ MOMOIUBIO Me'a W CTpaxa, OOBEAHHANHCH B «MOPR H OKEAaHBI», HTO
MPHUBOIHO K 3aPOKIAEHHIO CyNep NCH-CHCTEM,

B Mupe nosBUNOCH HECKONBKO TAkKHX Cymep MNCH-CHCTeM, KOTOpLIe
NMPaKTHUYECKH C CaMOro MOMEHTA CBOEIO MOSABSICHHA, Havanu CBOE MPOTHBO-
crtoauue. M 3To NpoTHsOCTOSAHHE HE MpeKpaianoch K 1Ha MUHYTY, C MEPHO-
DaMH BHELUHEro 3aTHWbA. TIepHOAHYECKH TO OAHA, TO ApYras Ccynep McH-
cHcTemMa J0OHBANHCH NOMHHHPYIOOIETO nonoxeHHs, OHU pa3pacTanuch no-
poil 10 MTMFAHTCKHUX pa3Mepos W, Kak Nto0oi rHraHT, pacrnananydcb Ha YacTH B
pe3ysbTaTe BHYTPEHHHUX NMPOTHBOPECYHH.

Haubonee rmobanvueix maciwTaboB AOCTHIIA XPHCTHAHCKAA CYTIEP AICH-
CUCTEMA, KOTOpas OOBEAMHANA OTPOMHOE KOJHYECTBO HApofoB. Paznuuus
MEXAY HHUMH OBINY CTONb BEJNHKH, 9TO OHH AOBOSBHO OBICTPO NMPWUBENH K
pacnany eaAHHOH XPHUCTHAHCKOH MCH-CHCTEMBI HA 4aCTH. XPHUCTHAHCTBO, KaK
3TO HE CTPEMUIINCH TPEAOTBPATHTEL €ro HYXOBHBIC JHAEPHI, TTpHOdpeTano
BcE Donee W Oonee BoIpaXEHHbIH HALHOHANbHbIH XapakTep.

Havano stomy nonoxun packon 1058 rona, korna XpHcTHaHCKas Lep-
KOBbL pacranach Ha pUMCKYIO W rpedeckyro. O49eHbs CKOpO OHU CTaNH Bpara-
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MU Y NIOJH, TIOKJIOHSBILHECA OAHOMY H TOMY ke 00ry, yHHITOXanu Apyr
ApYyTa, BO WMS €ro H ¢ €ro HMeHeM Ha ycTax. XpHCTHaHCKkas UCPKOBHL BCE
fonemie ¥ Gonprie BUAOW3IMEHSANACh, MpHOOpeTas HAaUHMOHANLHBIC HYEpThl.
AHaIOrMaHbIe NPOLIECCH TIPOUCXOAWITH H B HCName, OYyIIH3IME H HHAYH3ME.

B pPE3YNLTATE, HH OOHA H3 PEJIHTHO3HBIX CHCTEM HE CMOIJIa AOCTHYDL
JOMUHUPYIOWEro NOJOXKEHU Haa ApYTHMH. [la 3TO B NMpHHLMHTIE W HE OBLIO
BO3MOXHbBIM CACATSH. Penurvosusie Cynep ncH-CHCTECMBI MPDUTHITH HA CMCHY
TAHTPHYECKYIM B pPE3yNbTATE KAYECTBEHHOIO H3MEHEHHSA COUMAIBHOH Cpefibl
9eJJOBEYECTBA H BBITIOJHAIY CBOX POJb A0 TeX IOP, MOKa OHO (4eJIOBEYEeCT-
BO) He BCTYIMHSO B MONOCY KaYE€CTBEHHO HOBBIX M3MEHEHHMH BCE TOMH xe ca-
MOV COUVANBHOH Cpeabl.

[ToaToMy, Ha Ka9€CTBEHHO HOBOM YPOBHE Pa3BUTHA COLUHATLHOWH CpEds!
JOJDKHA TOABUTHCS HOBASl OPraHH3aUMA NCH-CUCTEMbl W, CACAOBATENBHO,
HOBAafl OPTaHH3ALHA NCH-KOATPOJAA, 0e3 xOTOpOoro modas UHBHUAMZALIMS
obpeueHa Ha THOenb. CneTylomed CTYTIEHLIO CyTep NMCH-CHCTEMbI OyaeT
nJiaHeTapHas, 9T0 U eCTeCTBEHHO modas cHCTeMa pa3BUBAETCH OT MEHb-
wero k donbuwero. Kaxaas LIMBHNH3aLHA MPOXOAHT 3BOIOLHIO OT pa3apoo-
JIEHHOH CHCTEMbI K €EqHMHOH — B 3TOM €€ CHAa.

3TO HE 03HAYAET, HTO PENHUTHOIHEBIC CYTIEp MCH-CHCTEMBI HCHE3HYT C HC-
TOpyyecKkod apeHbul. OHM AUIIL YCTYTIAT NHAECPCTBO HOBOH CUCTEME, OTpa-
KAIOWEH KaueCTBEHHO HOBYIO CTYMEHb Pa3BHTHSA 3eMHOW UMBHAM3auMu. U
3TO HE CBS3aHO C WEJaHHEeM ONHHUX HNH HeXenaHweM APYTHX. ITO pe-
ANbHBIH IBOSIIOLHOHHBIN MPOLIECC, KOTOPbIH HEBO3MOXHO OCTaHOBHThL. Co-
MPOTHBJIEHHE CYLIECTBYIOWHX CHCTCM MCH-KOHTPOAS MOMET NUbL B HEKO-
TOpPOH CTEMEHH 3aMCEAJHThL MPHXOA HOBOH, HO ITOT MPHXOR HeH3DexeH, XO-
THM MbI 3TOr0 WNH HET, HPABHTCA HaM 3TO HIH HET, BEITOAHO HaM ITO HAH
HET.

Bonpoc 3akntouaercs TOJNBKO B TOM — KTO CTaHeT BO rfAaBe 3TOH npH-
XOJAMIEH Cymep NMCU-CHCTEMBl H KaK, B KaKHX LCIAX OHA 0).1€T HCIONb30-
BaTLCA? B HacTOAME MOMEHT mpoucxoauT Bopbda Mexay OenbiMu U 4ép-
HBIMH 34 JIOMUHHPOBAHUE B ITOH CTPOATLEHCA CHCTEME NMCH-KOHTpoAA. B 3a-
BHCHUMOCTH OT TOTO, KTO MOGEAHT, 3EMHAS UMBHAW3AUHWA WIH dyneT npouse-
TaTb K BCTYNHUT B KAY€CTBEHHO HOBY!, KOCMHYECKYIO (Pa3y CBOETO pa3BUTHS
unu Oyner obpeyeHa Ha CAMOYHHHMTOXEHHE. UTO NMpou30HAET — MOKaXeT
onmxaHiiee dynyuiee...

A Tenepb, BHOBL BEPHEMCS K IMOLIMAM. TBOpPYECKOE BAOXHOBEHHE, 03a-
peHHEe B Hayke, HCKYCCTBE, B JIKOOOH OTpaciii 9€N0BEYECKON NEATETLHOCTH.
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[Toyemy My3a TBOpYECTBA MOCEMIAET OAHHX H OOXOAUT CTOPOHOH npyTrHx?!
MoxeT OBITE 3Ta KanpH3Has «J1€AH» BLIOHPAET «BO3MIOOJIEHHBIX» MO CBO-
eMy xenanuio? IloueMy onHOMY YenoBeKY OTKPbIBAIOTCA TAHHbI MPHPOALI,
MUpO3AaHKs, a APYTOMY HeJIOBEKY, KOTOPbIH ABIMUHT TEM XXE BO3ITYXOM, BH-
AUT U CIBIWMT TY XK€ MPUPOAY, ITH TalHbl He OTKPBIBAIOTCA HUKOrAa?

IloyemMy ONMHH YenoBeK CMOTPHT W HE BHIMT, CNYIIAET W HE CNBIMIHNT,
MOX€ET OBITh IJ1a3a, yllli, MO3T y TakWX MOAECH YCTpoeHbl nmo-apyroMy? Ko-
HedHo xe, HeT. Ho, TeM He MeHee, BCeraa HaXxONATCA «UYAaKH», KOTOphbIE
Ka3a10Ch OBl HETOCTUXHMBIM 00pa3oM MOTYT H BRAETH O0NbIIE, U CALITIATH
bonslie, W noHuMaTh rayoxe. B uém 3aranka Bcero 3Toro W Kakoe CiI0BO
WAV Marudeckoe 3aKiIWHaHWE MO3BONSET «HU30paHHBEM» CYAB00F0 H MPOBH-
AECHUEM BBITAMHUTEL ICKAJUOYP MOZHAHUA H3 KAMHS HCTHHbI?

Kaxneiy yenoBek poxnaercs, Kak YHHKaNbHOE ABJICHHE NPHUPOALI C He-
TIOBTOPHUMBIM TEHETHYECKHM KOAOM H HMEET CYIIHOCTB, KOTOpas B OONbIIEH
WIH MEHbIUEeH CTeNeHW HaXOAHTCHA B rapMOHHH € reHeTHkoH. [ eneTHaeckuii
KOJ, OTNpPEHENAMHH TMOPANOK COCAWHEHHS HYKICOTHIIOR B XpPOMOCOMaX,
OMpPEAENsET Ka4eCTBEHHbIE BO3IMOKHOCTH YENOBEKA, €r0 TanaHThl, CMOCO0-
HOCTH. MHCTPYMEHTOM MO3HAHWA ABASETCA MO3I, HEHPOHBbL 00pa3yloliHe
€ro, HECYT NeHETHKY KOHKPETHOTO YeJIOBEKA.

Kaxawiét yxseoTu, kKax el reH (CoeaAnHenHe M3 TPEX HYK/COTHAOB;
CYLIECTBYET BCEro 4YeTblpe HYKJIe0AHAa — AAE€HHH, UMTO3HH, YpauHua H TH-
MHMH) OKa3bIBalOT cneuHdHUecKoe H HeNMOBTOPHMOE BJHSAHHE HA OKpYy-
AKaloulee HX MHKPONPOCTPANCTBO. ITO BAHAHHE — 0O0BEMHOE U oMnpene-
NAETCA KOHYCCTBOM aTOMOB O0PA3yIOMHX KaxKABIH HYKJICOTHI, THIIOM JTHX
4TOMOB H WX MMPOCTPAHCTBEHHbIM TIONOXKEHHEM B Monexyne. Tloatomy cy-
TICPTIO3ULIMA (CIOKEHHE) BCEX ITUX BAMAHUHA CO3ARET YHHKANBLHYHO KapTHHY
BIHAHUA KaXOOrO0 HYKJIEOTHAA HAa MEPHOCTL OKPYWXKAKLWEro MHKpONpo-
CTPaHCTBRA.

JTa YHHKaNnbHas KapTHHA UCKPHBNEHHA MHKPONPOCTPAHCTRA OKa3biBaeT
Ka4E€CTBCHHOE BIUAHHE Ha CBOHCTBA 3TOr0 MHKpOrpocTpaHcTea. Jpyrumu
CNOBAMU, MHKPOINMPOCTPAHCTBO, OKPYXkAKoMlee KAXABIH HYKNEOTHI, TEH,
nposiBnseT cebs ¥ pearupyer no-pazHomy. Takum oOpa3oM, KaxKAbIH TeH
HUMeEET CBOE COOCTBEHHOE «JHLIO», KOTOPOE OH COXPAHAET NOCTOAHHO.

[Tooromy monekynel JHK w PHK, conepxamue reHETUYECKYr0 WH-
hopMaLHIO KaXKAOTO YENOBEKA H MPEACTaBAAIONIHE CODOH coenHHEHHBIE B
onpenenéHHOM NOPAAKE [EHbI, CO3AAOT YHHKANLHYIO KAPTHHY HCKPHUBJIEHHSA
MHUKpPOINpPOCTPaHCTBA, 9TO, B CBOIO OY€PEdb, MPOABASETCA B HEMOBTOPHMOM
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Ka4eCTBEHHOM NPOSIBJIEHHH H PEarHpoOBaHHH ITOr0 NPOCTPAHCTBA.

T1o3TOMY MO3T KaKA0TO YENOBEKA XOTh H COCTONT H3 OAMHAKOBOTO KO-
JIM4ECTBA HEHPOHOB, KOTOPbIE BHEIIHE BHITAAMAT OJIHHAKOBO, KAUEGCTBEHHO
OT/JIHYAETCSH CBOMM BJIMAHHEM HAa MHMKPONPOCTPAHCTBO HEHPOHOB ero
odpasyomux. CBOHCTBAa H BO3MOMHOCTH MO3ra KaiIIOTO 9eJOBEKa, TAKHM
00pa3oM, He OIHHAKOBHI H ONPEJENSIOTCH TeHETHUYECKHM KOA0OM JaHHO-
ro 4eioBeka. M 3Ta HCOMIHAKOBOCTE MTPOABNACTCA HE TONBKO B TOM, KAK MBI
BBIMIAAWM BHEIUHE, HO H B KA4YeCTBEHHOM COCTOSIHHH MO3ra YeJOBeKa Ha
YPOBHE MHKPONPOCTPAHCTBA. TakuM 0Opa3oM CTaHOBMTCH TIOHATHO, Ha
OCHOBZHHH KaKWX KpHTEpHeB My3a TBOpUYECTBA BblOMpaeT CBOUX M3OpaHHH-
KOB.

A Teneps naeaite nonpodyem NOHATE, KAKHM 00pa3zoM ITHM H3IOpaHHH-
KaM OTKPBIBAOTCA TaHHbI NPHPOALI. BCIOMHHWM, 4TO BCE OpPraHbl YyBCTB 4e-
JIOBEKA AT HE DOJiee OIHOTO MPOUEHTa HH(HOPMALIMHM MHPa, OKPYXalonIEro
Hac, U3 TOTO, UTO COBpEMEHHAA HayKa 3HAET O HEM NPH NMOMOIH NMPHOOPOB.
OTOH MHPOpMALMK AOCTATOHHO AN KH3IHEOOECNEYeHHS H OpHEHTHPOBAHUS
B HEM. Hamm oprawnsl 9yBCTB MMEHHO /IS 3TOro W NMpPEAHAa3HadeHbl, KaK H
OpraHbl YYBCTB BCEX APYTMX HACENAIOLWMX MNAHETY KHBbIX CYLLECTB.

Korna 4enoBex MbITAETCA HMCMONB30BATE CBOWU OPraHbl 9YBCTB HE TIO
MpeaHa3HaAYeHH 0, TILITASCh NMOCTPOUTL KAPTHHY MUDPO3OANHSA, MOJMY42ETCH
Heaenocrts. [a, 1 HeyaHMBHUTeAbHO. JIH0O0#H yejoBek OYAET CUMTATH HENEmno-
CThIO NMOMNLITKY CO3AdTh MO3aHKYy H3 OAHOro KyCOYK:d. KOraa l-leO6XOJlHMO
COTHA Pa3fMYHbBIX KYCOUYKOB, KOTOPbIE BMECTE MOTYT JUTh KCIAEMYIO Kap-
TUHY. Byner monHeHwuM abCypaoM KOMUPOBATh YKE HMEIOWMWHCSA DNCMEHT
3TOU kapTHHBL. CTO ONMHAKOBLIX MEMEHTOB MMKOIa HE MOT'YT [aTb pe-
aJIbHOIW KAPTHHBI, H KTO HE MOXET TOHATH ITOTO O4EeBHAHOTO (hakTa, obae-
NAeT ce0s ¥ ApYTHX.

HHCTp}’MeHTOM NO3HAHHA OKpYXatollero HaC MHpa ABJIAOTCA HE Oopra-
HBI 9YBCTB, @ MO3T.

Hudopmaunu, nocrynaioueit B MO3r 9epe3 opralbl 4YyBCTB, A10CTATOY-
HO [JIf1 OPHEHTHPOBAHUSA B OKPYKAI0LEM NMPOCTPAHCTBE, HO He 10CTa-
TOYHO AJ151 MO3HAHHA OHOTO. [To3HANHeE CTAHOBHTCA BO3MOXKHLIM, KOraa
MO3r HaYyMHaeT NOJyuaTh AONOJHHTEMNbHYI0 HHPOPMAUHIO K TOH, uUTO
NMOCTYyNaeT 4epe3 opranbl 4yBCTB. [Jaxe co3manue TpHOOPOB, KOTOpPBIE
3HAYUTENLHO PAaclIMPUITH OOBEM MOCTyMalomei B MO3r WHdopMalH, He
AOCTATOYHO ANS CO3AAHUA NOJHOLEHHON KapTHHBI MHPO3AaHHS.

Ho noueMy undopmaLHH, monydaeMor ¢ MOMOMBIO MTPHOOPOB, HE 10C-
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TATOYHO AN TMMONHOUEHHOTO TIO3HAHHUA, MOTYT CITIPOCHTE MHOTHC. anqH'H
IJIA 3TOTO HECKONBKO!

1. ITpubopsl co3matoTes NOABMH, HA OCHOBAHHH BOCIMPHSATHS MTPHPOAbL,
OCHOBAaHHOM Ha WHQOpMaUWH, NMOTyHaeMOH depe3 OpTraHbl 9yBCTB H TIO3TO-
MY OHH OTPaxaloT pealbHOCTs 0AHO0OKO.

2. OU3HYECKH TINOTHAA pealbHOCTh COAEPXHUT B cebe TONbKO YacTh HH-
dopMauK 0 BCENEHHOHW. JTa peaTbHOCTE — TOJNBKO BEpXymrka akcbepra,
KOTOPYIO 9EJIOBEK B COCTOSHWHY BOCTIPHHHMMATL NIOCPE/ICTBOM CBOMX OPraHORB
YYBCTB H TIPH NMOMOIIH NPHOOPOB.

Du3uyecKkH TIOTHaS [MJJaHETa TOMILKO 4acTh TOro, 4TO M3 Ceds
TIpENCTABASET TUIaHETa B uUesoM. [InaHeTa 3To (DUIUIECKA TUIOTHas, 3dHp-
Has, acTpajbHas, nepBad MeHTanbHas, BTOpas MeHTanbHas W TpeTbA MEH-
TansHas ciepsl. [Ipraém, Bce OHM B3aUMOCBAI3aHBI MeXKAY CO00H H Haxo-
NATCS B NMOCTOAHHOM B3aHMOAeHCTBHH. [lo3TOMY MpaBuUnbHAsA KapTHHA
TIPOUCXOAAIIETO MOXET OBITH BOCPOH3BEAECHA TOMBKO B CJTyHae NOJy4eH s
MO3roM HH(POPMAUHH €O BCEX MIAHETAPHBLIX YPOBHEI.

JTO CTAaHOBHTCA BO3MOMKHBLIM TOrAa, KOTJa HEHPOHbI MO3ra NpH CBOEM
pa3BHTHW HapabaTheIBAKOT TeNla Ha KaXXIOM TNIaHETapHOM YPORBHE, 9TO obec-
MCYHBACT NOCTYNJICHHE HHPOPMAUKH € ITHX YPOBHCH B M0O3r. Kak ueso-
BEK UCTONB3YET HITH 00padaThIBACT ITY HH(POPMALHIO 3ABUCHT OT €ro MHIH-
BHAYANLHBIX CMTOCOOHOCTEH, TaNnaHTOB ¥ HANMYHA AHAJHTHYECKOrO MblIfe-
HHs, no3pongrouiero obpaboTtaTe MoCTymawyw HHPOpMALHIO. YpPOBEHb
IBOJIOLUHOHHOTO Pa3BHTHA HeWpoHOB obecnedunBaeT NOCTOAHHOE B3aHUMO-
NEHCTBHE CO BCEMH MIAHETapHbIMH chepaMH, Ha KOTOPbLIX OHH HMEIOT Ha-
paboTaHHbIE Tena.

Hanuuue >pupHoro tena odecne4nBacT B3aHMOJICHCTBHE € PHPHOH
c(hepoi, acTpasibHOTO — C 3PHPHOR H acTPaNBLHOM CcpepamH, FEPBOro MEH-
TaABHOTO — € 3QUPHOH, aCTPaNbHOMH W NepBOH MEHTANLHOH cepaMy W T.4.
TloaToMy Kaxpaas HoBast CTYIMeHb 3BOJNIIOUMOHHOTO Pa3BUTHSA NAa€T AOCTYN K
HOBOMY WHQOPMAIHOHHOMY YPORHIO. A 3TO O3HA4aeT, 9TO TOJNHKO IBO-
JIOLHOHHOEC PA3BUTHE TIO3BOJIAET YENIOBEKY ABHraThCA BMEpPEA MO TEPHH-
CTOMY ITYTH MO3HAHUS.

[ToakmoyeHHe K TOMY HITH HHOMY HH(POPMAUHOHHOMY YPOBHIO MOXET
ObITh ¥ KPaTKOBPEMEHHBIM. B 3TOM cnyuyae a03r uenoBexka OTKpblBaeTcs Ha
CNENYIOWIEM KAaueCTBEHHOM YPOBHE HE B PE3YJTATE IBOFOLIMOHHBIX Kage-
CTBCHHBIX H3MCHelﬂff:{, a B pE3YJIbTATE JHEPTETHHECKOTO INPOphIBa 0e3 HiMe-
HEHHS KQYECTBEHHOTO COCTOSTHHUS HEHPOHOB B YACTHOCTH H MO3TA B UETIOM.
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Ipu MoA0O6HOM NPOpPEIBE KAYECTBEHHOE COCTOSHUE MO3ra HE U3MEHSET-
ca. M korma B MO3r HaaWHaeT NMOCTYTaTh WH(OpMaLWa W3 BhIIICAEKAMIETO
K2YeCTBEHHOro MH(OPMALHOHHOrO YPOBHA, OHa, ODYAy4YH KayeCTBEHHO He-
COTJIACOBAHHOH CO CTPYKTYpaMH HEHpOHOB MO3ra, BLI3BIBAET HEYCTOWYH-
BOCTb COCTOSIHMSI MO3ra 4enoseka. B pe3ynbrare NMpoOMCXONMUT BbIOpOC nep-
BUYHBIX MATEPAW aCTPATBHBEIM TENOM KaXAOT0 HeHpoHa (B ciydae, Koria
HEHPOHB! UMEIOT 3(PUPHOE M acTpanbHOE TeNa) HAH MEepPBbIM MEHTAIbLHBIM
TENOM KaXJ0ro HeHpoHa (B ciydae, KOTa HEWPOHBI AMEIOT 3(HpHOoeE, acT-
pallbHOE U NIEPBOE MEHTAILHOE Tena).

B pe3ynbrate Takoro Bhibpoca, ymeHbsbllaeTcs YPOBEHbLb COOCTBEHHOHM
MEpPHOCTH YKa3aHHEBIX T€ HEHPOHOB. 3TO, B CBOKO OYEpPEb, NIPHBOAMT K TO-
MY, YTO WH(OPMALMOHHBIH MOTOK CO CHETYIOMEro Ka9eCTBEHHOrO YPOBHHA
nepecTaér TMocTynaTs B MO3r 4enoBeka. JIpHOTKpbITast «aABEps» BHOBBL 3a-
KpbiBaeTcs. [TpoUCXOMMT KpaTKOBPEMEHHBIH MPOPLIB Ha CNEAYIOMIHH WH-
(bOpMaUMOHHBIA YpOBEHb, B TEUEHHH KOTOPOTO MO3l 4eNoBeka MoaydaeT
JOTIONTHHUTENLHYIO0 HH(OPMALIHIO.

OueHb 4acTo MONyYEeHHOMH MpH MOAOOHOM NpopkIBe HHdOpMaUHH OLIBa-
€T NOCTAaTOUHO ANS MPOHUKHOBEHHA B OUEPEAHYIO TaHRy npHpoasl. B mo-
AOOHBIX CAyyasx HMeeT MECTO ABNEHHE, KOTOPOMY YeNoBeK Al MpeKpacHoe
Ha3BaHME O3apeHUe WAK MpocBeTneHHe. B fonbluHMHCTBE CBOEM 3TO MpOMC-
XOAUT Ha BONHE IMOLUWOHANLHOrO MOABEMA, KOraa HadnroaaeTcs akTHBHOE
HaCBILUEHWE acTPanbHOro Tena NMepBHYHbIMH MaTepHsamy. [lonodbHoe Hackl-
IIEHHE TPUBOAMT K YBENHYEHHIO YPOBIS COOCTBEHHOH MEPHOCTH acT-
paNbHOro TENa KakAoro HEHpoHa Mo3ra.

[TocTeneHHOe WK ObICTPOE HU3MEHEHHE YPOBHSA COOCTBEHHOH MEPHOCTH
acTPUIBHBIX TCT HEHPOHOB 10 BCIAWYHHBI, OMH3KOI K BepXHEH rpaHHue acT-
paNbHOTO MAaHa TIAAHETHl, NPHBOAMT K OTKPLITHIO KadecTBEHHOro daphepa
MEXAY aCTPANBHBIM W NMEPBBIM MCHTANBHEIM YPOBHAMY NAAHETE. [TpH dTOM,
HH(OPMALIHOHHLIE MOTOKH C NEPBOTO MEHTAIEHOTO YPOBHS HadHMHalOT Npo-
CauMBaThLCA HA YPOBEHB aCTPASIBHBIX TeN HEHPOHOB MO3ra W aanee 3PpHPHBIH
W, HAKOHEW, JOCTHTalOT YPOBHS (PHIHYECKH MIOTHEIX HEHPOHOB MO3ra.

Mo3ar gesnoBexa co30aéT HOBBIE acCOUMAUHH, KOTOpble paHblle HAH
no3xe NpuobpetaroT GOpMY HOBBIX HAEH W TOHATHIA. [ns Toro, 4TodsI 00-
nee rnyboKo MOHATH 3TO YHHKANBHOE ABACHHE MPHPOAB!, B MEPBYIO 09epeab
HeoOXoaMMo pasodpaTbes € TEM, HTO TaKoe MaMSATb, CO3HAHHE H KaKHe
YPOBHH CO3HAHHS CYWECTBYWT. be3 ITONO NOHMMaHHS HEBO3MOXHO
CABHHYTLCHA HM HA WAT 10 NOpPOre NO3HAHHA...
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Mhasa 5. Npupoaa namMATK.
KpaTkoBpemeHHana n gqonroepeMeHHas namMAaTb

[TaMsTh, UTO 3TO Takoe? Mul MPUXOAHM B 3TOT MHP U OTKPBLIBAEM CBOIO
KHUTY XHW3HW, B KOTOPOW HaM emé TOJbKO NMPENCTOHT 3aITHCaTh HCTOPHIO
CBOEH XH3HU. UTO BOHIET B 3TY KHMUIY 3aBHCHUT H OT HAC, U OT CPEAB! B KO-
TOPOH MBI PACTEM H XUBEM, H OT 3aKOHOMEPHLIX CIydaHHOCTEH, H OT C.Ty-
YaHHBIX 3aKOHOMEpPHOCTeH. HO BCE, YTO ¢ HAMH NMPOHCXOAHT, OTPAKAETCA B
KHUTre HaleH xu3uu. M xpaHuiumie Bcero 3Toro — Hawa naMAarhb.

bnaronaps mamMsTH, MBI BITHTEIBA€M B C€0s OTBIT NMPOMUTBIX TIOKOJIEHHI,
0e3 yero B HaC HUKOrOa Obl HE 3aXTINach UCKPa CO3HAHHA M HE MPOOYAHNCS
06l pa3ym. [laMaTe — 3TO nMpomiioe, NaMsTs — 310 Oyaymee! Ho, 9aTo Takoe
NnaMsaTh, KAKOE Uy10 MPOUCXOANHT B HEHPOHAX HaIero Mo3ra U poxaaceT Ha-
nie coéecrBennoe S, HAWY HHAMBHAYAJILHOCTb?

PanocTe U rope, HaIK TTOOEABI W NOPAXKEHHSA, KPaCOTy UBETKA C Karjs-
MM YTPEHHEH pOoCbl Ha NENECTKaX, CBEPKAIOWHMH, KaK OPHAMHAHTDI B JTyqax
Bocxoasmero CoiiHUa, NyHOBEHUE BETEPKAa, MEHWE NTHLU, [ENOT JIMCTHEB,
KYHOKAHKE MYEenbl, CMELAaeld ¢ HEKTApOoM B CBOW AOMHK — BCE 3TO U MHO-
roe, MHOroe Apyroe, BCE, 9TO Mbl BHIHM, CHBLIIUHM, JYBCTBYEM, OCA3aEM Ka-
XALIA ACHL, KAOXKALIM 9ac, KAXJ0€ MIHOBEHHE HaleH KH3IHH 3aHOCHT B KHH-
Iy )HW3HH HEYTOMHMBIH feTonucel — Hal Mo3r.

Ho, rac Bcé 310 3amuckiBacTcs M Kak?! I'ne ata wHpopaaumus XpaHuTcs
M KaKUM HENOCTHKHMbIM 00pPa3oM BCMAbIBACT U3 TNyOUH Halel naMaTH BO
BCEH APKOCTH H COYHOCTH KPACOK, TIPAKTHYECKH MATEpHATH3Ys B TNEPBO-
30aHHOM BHIE, TO, YTO MBI Y€ CUHTIW [aBHO 3a0bITLIM H MOTEPAHHBLIM?
Jns Toro, yToBLl MOHATHL ITO, NaBaiiTe cHauana pazdepéMcs, kak HHpopMa-
LHS MOTAfaeT B Hall MO3T.

YenoBexk UMeEET opraHbl YyBCTB, TaKHE KaK ria3a, ywH, HOC, poT, a Tak-
K€ T10 BCeH NMOBEPXHOCTH HAIIEro Tena pacrosiaraloTcs pa3Hble THIBL pe-
LIENTOPOB — HEPBHBIE OKOHWYaHWA, KOTOPBIE PEardpyloT Ha pa3HIHbIC
BHELWHHE (PAKTOPbL. ITHMH BHEWHUMH (PAKTOPAMH ABNSAKOTCA BO3INECHCTBHE
TEMAOM U XOJIOAOM, MEXAHHYECKOE U XUMHYECKOE BO3AEHCTBHSA, BO3IACHCT-
BHE ANEKTPOMATHUTHLIMH BOJIHAMM.

JlaBaliTe mpocneaHM, KaKkHe BHIOM3MEHEHUs MpeTeprieBatOT ITH CHIHa-
MBI TIEPEN TEM, KaK JOCTHTHYTH HEHPOHOB Mo3ra. Bo3esMEM B Ka4eCTRE IpH-
Mepa 3peHHe. COJTHEUHLIA CBET, OTPAXEHHBIH OT OKPYXAKILHMX MPEAMETOB,
TIONAAaeT HA CBETOYYBCTBHUTENEHYIO CETHATKY r1a3a. JTOT cBeT (M30Opaxe-
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HUE TIpeIMeTa) MOManaeT Ha CeTJ9aTKy depe3 XPYCTaNHK, KOTOpLIH obecre-
YUHMBAET TaKkKe H CHOKYCHpOBaHHOE H30OpaxeHHe MpeaMeTa.

CBCTO'—lyBCTBHTCHBH&ﬁ CE€TYHaTKa rjiada UMECET ClEUHANbHBLIE YYBCTBH-
TEJIBHBIC KJIETKH, KOTOPBLIE HA3bIBAOTCA TTATTOYKaMH H KondogkaMH. Ilanod-
KH p€arupyror Ha MaJIyiO HHTEHCHBHOCTL OCBECIIEHHA, 9TO MO3BOJIAET BH-
AC€Th B TEMHOTE H AdIOT qépHo-ﬁenoe H306pa)'K€HHe npecaMeEToOB. B 10 BpEMA,
KakK KaXxnas koNbodka pCarupyCcTt Ha CICKTP ONTHYCCKOINo aHaria3oHa MnpH
OO0JIBIIOW MHTEHCHBHOCTH OCBEILICHUA MpEAMCTOB.

JpyTuMu CcroBaMH, KOJIOOYKH TOTIOMAKT (JOTOHBI, KaRIbIH H3 KOTO-
pbIX HECET CBOH LIBET — KPACHBIH, OPAHXEBBIH, XKENTBIH, 3€IEHBIH, TOJVOOH,
CHHUH UK dHoneToBbIA. IIpHUYEM, Kaxaas U3 STHX 4yBCTBHTENLHBIX KIETOK
«IOJTY9aeT» CBOH ManeHbKUH Kycodek u3obpaxeHus npenMera. Llenoe uzo-
OpakeHue pazdMBaeTCd Ha MUJIJIMOHBI YaCTeH, U Ka)KNad YyBCTBMTE/bLHAA
KJIETKA TaKWM O0Opa3oM BBIXBATHIBAET TONBKO OMHY TOWKY M3 MOAHOH Kap-
tHHBl (Puc.70).

Ilpn 3TOM, Kakaas CBETOUYBCTBUTENbHAA KJAETKAa MOCJOMEAET MNOoMa-
narowe Ha He€ ¢oroHbl cpeTa. [lornomeéHHbIe (POTOHBI HIMEHNKT YPO-
BeHb COOCTBEHHOH MEPHOCTH TE€X HIH HHBLIX aTOMOB H MONEKY, Haxo/d-
MIUXCA BHYTPH ITUX CBETOYYBCTBHUTENLHBLIX KNETOK ~, 9TO B CBOIO 0YEpElb
NMPOBOUMPYET XMMHYECKHE PEAKUHH, B PE3YAbTaTE KOTOPLIX H3MEHAETCH
KOHUEHTPAUHA H KAYECCTBCHHbIH COCTAB HOHOB KNETKH.

TIpuuéMm, xaxnasi CRETOYYBCTBUTENbHAas KJCTKAa MOrnouniaer (OTOHEI
CBETa MOPUUAMH. A 3TO O3HAYaeT, YTO MOCHE MOrfAoWeHHs odepeaHoro ¢o-
TOHA Takas KJETKa Ha HEKOTOPOE BPEMSA HEe pearupyeT Ha ApyrHe OTOHb! H
Ha 3TO BpeMs MLl «cnemnbiey. IlpaBaa ata cnenorta o4elb KPaTKOBPEMEHHASA
(At < 0,041666667 cex.) H HacTynaeT TOALKO TOT1a, KOraa H300pakeHHe
MpEaAMETa MEHACTCA 4epecuyp ObICTpoO.

DTO fABJIEHHE LWHPOKO W3BECTHO, Kak 3(dexkT ABaALATE NATOro Kaapa.
Ham Mo3r B cOCTOAHHM CpeardpoBaTh Ha U300pa)KeHHe TONLKO B TOM CJy-
yae, eCi OHO (H300paXkeHWe) MEeHSETCs He ObICTpee 9eM NBAXLATE YEThIpE
Kaapa B cekyHay. Kaxnaeifi qBaauate NMATHA Kaap (M BBIIE) HALW MO3T HE B
COCTOSSHHH YBHAETh, TAK 9TO, YENOBEKA HEJbL3S HA3BATH B MOTHOM CMBICTE
3TOTO C/IOBA 3PAYUM, MO3T B COCTOAHHH BUAETH TONBKO HaCThb «KaPTHHKH»
OKPY>aromIEro Hac MUpa.

'* Bonice nonpo6iio 06 31oM ¢M. B riase |
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[IpaBna 10O, 9TO MBI BUAHM BITONHE AOCTATOYHO VISl TOTO, 9TOOLI OPHEH-
THPOBAThLCA B OKpYXalonieM Hac MHpe. Hamie 3peHHe BbITIONHAET 3TY (pyHK-
L[HIO BIOJIHE YJIOBNETBOPHTENbHO. TeM He MeHee, HYXXHO Bcerna MoMHHTh O
TOM, 9TO 3TO — TOJBKO HacTh MOJHOW KapTHHB OKpYXalomlei Hac MpHpo-
IBl, UTO MB!I B NpUHUMIE nonycnensie. He rosops yke o ToM, YTO riasa pea-

TYIPYIOT TOITBEKO Ha ONTHYECKWH JVanasoH JNCKTPOMArHHUTHBIX HK}TYCICH'HF{
-8
[(4...10)107 m].

Tenepb, naBalTe MOMBITAEMCS MOHATh, YTO H MOYEMY MPOHCXOAMT B
CBETOTYBCTBHUTENBHBIX KJIETKAX Tia3a’?

Kaxmoei#i oToH npeacTtasnseT coool BOAHY (), ABHKYIIYIOCS B Cpene.
IIpy 3TOM BOJIHa NIPHUHOCHT B TOUKY, Yepe3 KOTOPYIO OHA NMPOXOAHT, MUK-
POCKOMHYECKOe BO3MYIIIEHMe MEPHOCTH mnpocTpaHcTBa. Mmewno 3710
MHKPOCKOIMUYECKOE HW3MEHEHHE MEpPHOCTH TIPOCTPAHCTBa, MPH NPOXOXAae-
HUMW BOJHBI HEpEe3 CPEAY, UMEET KOJOCCANbHOE 3HAYEHHE B OHOXHMMHIECKHX
nmpoueccax, MPOUCXOAAIOVX B CBETOUYBCTBHTENBHOH CETIaTKe raasa.

MenmOpaHa CBETOUYBCTBHUTENBHOH KJIETKH Npo3payHa and GOTOHOB CBe-
Ta. [1o3TOMY POTOHBI MPOHHKAIOT BO BHYTPEHHEE NMPOCTPAHCTBO CBETOYYB-
CTBHTENBLHOW KNETkW. B Kaaoi KiIeTKe HaXxOoAUTC OrPpOMHOE KOTHYECTBO
MOJIEKY N, aTOMOB, HOHOB, B3aHMOAEHCTBHE MEKTY KOTOPBIMH 0OeCMeqaHBacT
110pManeioe QYHKUHOHUPOBAIHE KNETKK. JTO, TaK Ha3lbiBaeMas, MeTadomu-
YeCcKasi aKTHBHOCTHL KJIETKH, KOTOpas NMPHCYTCTBYET BO BCeX Oe3 UCKiIloYe-
HUA KJETKaxX ato00ro HBOro OpraHru3Ma.

B CBETOWYYBCTBUTENBLHBIX KJIETKAX MPHCYTCTBYIOT, KPOME 3TOro, Mone-
KYJbl U aTOMBI, KOTOPBIE K AH3HCODCCMNEUEHHIO DTHX KJIETOK HUKAKOro OT-
HOIIEHHUA He WMetoT. Ux pons yHukanbHa ans niodoro caoxHOOpraHH3o-
BaHHOTO opraHuiMa. OHH (MONEKyABl, aTOMBl H HOMLI) MO3BOASAIOT MO3TY
3TUX OpPraHH3MOB YBMAETh OKPY&KAIOWHIi HX MHP. B 4ém ke yHukano-
HOCTb 3THX MOJIEKYJ, aTOMOB H HOHOB?!

A BOT, B uéM. B 06bIMHOM €OCTOSIHHH CBETOWYBCTBHTEABHOH KIICTKH
OHH MekKAy cO0060i HHKAK He B3aWMoOaeiHcTBYIOT. Jlen0 B TOM, 4TO HX COD-
CTBEHHBIE YPOBHH MEPHOCTH HACTOJIBKO Pa3flHUHbI, YTO €CTECTBEHHBIX KO-
nebaHHi MEPHOCTH BHYTPH KNETKH TIPOCTO HE NOCTATOYHO JUIS TOTO, 9TOOb!
NPOU3OLITH XUMHUECKHE peakluu, T.e. 0Opa3oBaHUE HOBBIX COSAHWHEHHH
aTOMOB B MOJICKYJBI WIH HOBBIX WIEKTPOHHBIX CBA3EH Y YWe CYILIECTBYIO-
XX MOJIEKYN H HOHOB (cM. Pue.12).

TIpoHHKILHE Yepe3 KIETOYHble MeMOpaHbl (POTOHBI CBETA MPHHOCAT C
coDOH NONMOJHHTEJNLHOE H3MEHEIIHE YPOBHA MEPHOCTH MHKPOMNPOCTPaH-
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CTBa B TOYKE IMpOXOaa d)pOH'Ta BOJTHBI.

[TpakTHdecky BCe eCnU He HCMBITANM HAa COOCTBEHHOM OIBITE, TO TO
KpaliHeil Mepe, BUACNIH HA JKpaHaX CBOMX TE/IeBH3OPOB, KaK MOPCKHE HIIH
OKEaHCKHE BOJIHBI TOAHWMAITH Ha CBOH IpeOHW OJIHU JOAKH HIW Kopadiu, B
TO BpeMS KaK APYTHe, A0 KOTOPBIX AaHHAasA BOJHA He OOMINa, TPOAOIKAIH
HaXOAHTBCSA HAa TOM K€ YPOBHE NMOBEPXHOCTH BOABI. MHOIMM 3HaKOMas Kap-
TWHa, He npaBaa nu? Tlpy I0THIE YPOBEHB NMOBEPXHOCTH BOMABI OIHHAKOR MO
Bcei nuomanu. BonHsl xe MPUBOAAT K TOMY, YTO OJIHH YHAaCTKH NMOBEPXHO-
CTH BOIBI OKaXYTCS BhIIUE OpYTHX. He Ayaalo, 910 KTO-HROYIb OYyOET ocra-
pUBaTh 3TOT QaKT.

Tax BOT, ©OTOH, NPOHUKILHHA B KNETKY yepe3 e€ MeMOpaHy, NoAHHMaeT
Ha rpebHe CBOEW BONHB! Te aTOMbI H MOJIEKYJbI, Pa3Mepbl KOTOPLIX CO-
M3MepPHMBbI € AJHHOH 3TOH BOMHBI. 3TO HEOPraHHYECKHE MOJIEKYJ/bl, aTo-
MBIl W HOHBI. [TpHIéM, POTOH KakAOro LIBETA [pa3Has ATHHA BOJHBI (L), Hac-
ToTa (f)] uMeeT cBOl «HaAGOpP» MOJIEKYJ ¥ ATOMOB, COH3IMEPHMBIX C UTH-
HOM BOJHBLI. Takum oOpa3om, PPOHT BOMHEI (HOTOHA M3IMeEHSeT YpPOBeHb
MEpPHOCTH B TOUKe CBOEro NMpoXoxkAeHHA, B TO BpeMs, KaK Ha pacCTOSHHH
M4 oT BepLIMHBI BOJHbI, MEPHOCTb MHKPOMPOCTPAHCTBA KJETKH OCTaETCH
TaKo# xe, KaKk 6bi1a 10 NMpHXoaa BONHbI-(hOTOHA.

Ha paccrosnuu A/2 OT BEpWIHHBI BOALI MEPHOCTL MHKPONPOCTPAHCTBA,
COOTBETCTBEHHO, YMEHBIIAETCA HA BEAHUHHY AMIISIHTYAbI JTOH BOIHbI.
HApyrumu cnoBamu, GOTOH NMpPU CBOEM ABHKEHMHH B CBETOYYBCTBHTEBHOM
KJETKE CO30aET HEKOTOPbIH Tepenaja YypOBHEH MEPHOCTH, NMO3BONAHOLWHH
MOJIEKYJIaM, aTOMaM H HOHAM, pPasMcpbl KOTOPLIX COH3IMEPUMBI C JUIHHOWM
BOJIHBI, CO3AABAaTh HOBbIC XHMHUecKHe coeaMHeuus. [lpu 3ToM, doToH
norJjoiaercs (cM. Puc.13).

B pesyneraTte 9TOro npouccca B CBETOMYBCTBHTCABHONH KINETKE MOABIIS-
FOTCA AOMOJHHTEIbHLIC K 00bIYTHOMY COCTOSHHIO HOHbI. [lpH4ém, KONH-
YeCTBO JIOTIOJHUTEABHBIX HOHOB H HX Ka9eCTBCHHEBIH COCTaB 3aBUCHT OT TO-
TO KaKyl0 QJTHHY BOJHB! A UMEN MOTJIOWEHHBIH CBETOYYBCTBUTEILHON KIIET-
xo#t (poton crera. Ilocne 4ero COOCTBEHHBIH YPOBEHL MEPHOCTH 3TOMH KIeT-
KH BO3BpaILaETcs K H3HavYansHoMy coctosHvio. Ilpu 3TOM, Ha BpeMs «BO3-
MYIUEHHOTO» COCTOAHMS KJE€TKA He MorjowaeT ApyrHe (GOTOHBI, HMEHHO
TIO3TOMY CBETOUYBCTBHTE/bHAA CETYATKA Ijla3a HE B COCTOSHHH «YBHOACTbY»
ABAALATE NATHIA KaOp...

Takum 006pa3oM, UBETOBOH CHIrHaN npeodpalyeTcd B HOlIHbII KoA,
KOTOPLIH HA9WHAET CBOE NYTEIIECTBUE K 3PHTENLHBIM 30HaM Mo3ra. [lepe-
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pacripenesieHie WOHOB (MOHHBIH KOJ) B CBCTOTYBCTBHTEILHBIX KJIETKax de-
PE3 KOHTAKTHbLIC 30HbI (CHHATMCHI) BHI3LIBACT BLIHYKIAECHHOE NMepepacnpene-
JICHHE MOHOB B TAK HA3bIBACMbIX ABYXTOJIOCHBIX KNETKaX.

JIBYXTIOMOCHBIE KJETKH aHATOTHAHBIM 0Dpa3oM TEpPenaloT H3IMeHEHHE
CBOEro Ka4eCTBEHHOrO COCTOSHHUSA (BO3OYXIEHHE) raHTJIHEeBbIM KieTkam. Y
aanee Mo BOJOKHAM 3pHUTEJIbHOTO HepBa 3TO 3MEeKTPOXHMHYECKOe BO3DYX-
AcHUE Nepenaérca HelpoHaM ONMTHIECKHX 30H KOpbl FOJIOBHOIO MO3ra — 3a-
TBUIOYHBIM Y BHCOYHBIM. TakUM 0Opa3omM Mo akCOHAM HEHPOHOB, MY4YOK KO-
TOPLIX U 00pa3yeT 3pHUTENbHLIIA HEPB, CUTHAT B BWjE NMEpepacrpeaeaeHus
HOHOB (MOHHBIH KOA), NOCTHTaeT cOOCTBEHHO Tena HeifpoHa (cM. Puc.71).

JTtoboe BHELIHEE BO3AEHCTBHE Ha HEPBHbIE OKOHYaHHs HEHPOHOB Halle-
ro Tena npeobpasyercs B HUX B JNEKTPOXHMHYECKHH cuTHan. [lo Hamum
HepBaM «0erarT» TONBKO HOHB! KaK B OJIHOM HarpaBJIEHHH, TaK H B APYroOM.
Bonpoc 3aknowaercs B TOM, KakMM 00pa3om IepepacnpeiesieHHe HOHOB
BAOJIb dKCOHOB HEHPOHOB MOJ BO3AEHCTBHEM BHEMIHErO CHTHAJIa CO3JaeT
OTIEYaTOK ITOrO CHUTHANa B HaIeM Mo3re, B HamecH naMaTH? Tloneitaemcs
MOMATL 3TO HHTEPECHEHILICE ABJICHHE KHBOH MPHPOILL.

TTon BO3mEHCTBUEM BHEIUHErO CHrHaa B Tejle HEHPOHA W3IMEHAETCH KO-
AWYECTBEHHO M KA4ECTBEHHO WOHHAdg KapTWHA. ECTH NMPUHATL COCTOAHHE
HeBO30yKNEHHOro HeHPOHA 3a HYJIEBOE, TOTAA €r0 KAYECTBEHHOE OTIHUHE
OT BO30YXAEHHOI0 HEMpOHAa OYAET 3aKNKO4aTLCA B NMOABACHUH Y NOCAESAHEr 0
AONOMHHUTENBRBIX HOHOB (HOHNBIH KOA). Takum 0Opa3oM, BHEILIHEee BO3aeH-
CTBHE NPHBOAHT K NOSBJICHHIO B HEHPOHE HIOLITOMHLIX HOHOB.

Uto e NpoHCXOAUT C HEHPOHOM MPH TIONOOHOM HAPYLIEHHW KIETOY-
HOro HOHHOTOo pasHoBecus?! IToHumaHie 3TOr0 MO3BOJNKUT HaM TPOHHK-
HYTb B OAHY M3 COKPOBEHHEHIUHX TaHH XHBOIl MPUPOABI — 3araaky naMsaTH
H CO3HAHUA...

TTosBuBIIMECH B HEHPOHE ZONOJNIHHTENABLHBIE HOHBI TIPHBOAAT K Hapyuue-
HHIO MOHHOTO PaBHOBECHSA, B PE3yNbTaTe YEro, OOPA3ylOTCH HOBbLIC XMMM-
yecKHe COeJHHEHUN MCKIY MOJNEeKyNaMH, BXOAAIWMH B COCTaB HeHpoHa.
O0pa3yloTcs HOBbIE COERHHEHHA MEAKAY MOJEKYJ1aMH, KOTOPbIX B Heil-
POHE He ObINI0 MJIH Pa3pYLUAOTCH COCAHHEHHA MEAKDY MOJIEKYJIaMH, KO-
Topble Ob1IH., Kaszanoch Obl, HHYTOXHBIE W3MEHEHHS -  MOABJEHHE He-
CKONMBKWX HOBBIX H HCYE3HOBEHHE HECKONIBKHX CTapbIX MOJICKYJNSAPHBIX CBSA-
3eit... KakHe xe «peBOTIOLHOHHBIE» HIMEHEHHS OHH BBI3bIBAIOT?!
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Ho, xax pa3, HMEHHO 3TH HECKONBKO JAOTOJTHHUTETbHBIX MOJEKYNAPHBIX
CBA3€H W CO31al0OT HOBOE KAa4yeCTBO, KOTAA OHH (AOTONMHHTEIbLHBIE MONEKY-
aspHble c¢Ba3u) noasiasoTca y mMoaekyna JHK. M onare-Ttaku npuyuHa Ta-
KOH 0CODEHHOCTH — B Ka9eCTBEHHBIX OTIHIHAX MEKIOY MOJIEKYNaMH, TOd-
Hee, B CTENMEHH HX BJHMAHHA H2 YPOBCHb MEPHOCTH OKPYKalOUIEro HX
MHKPONpOCTpaHcTBa. Kaxpgas Monekyaa uMeer cOOCTBEHHLIH YPOBEHb
MEPHOCTH, KOTOPBIH OTPa)XaeT CTElNEHb BIUAHKWA JAHHOH MOJIEKYJ/bl HA OK-
pPYXarmHH MHKPOKOCMOC.

IIpucoeannrenne x modoH Monekyne AONMOJHUTEJNBHBLIX 2aTOMOB NPH-
BOAMWT K YBEJHUYEHHI) YPOBHA COOCTBCHHOH MEPHOCTH 3TOH MOJIEKYJbl.
OcoDeHHO HATNAMHO ITO TPOABNAETCS Y OPraHH9IeCKUx Monekysn. Moneky-
nsl JHK uMeioT orpoMHbIH MONEKYJIAPHLIH BEC W TAKYIO0 NMPOCTPAHCTBEH-
HYIO CTPYKTYPY, KOTOPBIE BMECTE CO3HAIOT KA9ECTBEHHOE COCTOSHHE, NMPH
KOTOPOM OTKPBLIBAETCA KaueCTBEHHLIH 0apbep MeXay QPHIHIECKHM H 3PHp-
HbIM YPOBHAMH niaHeTsl (cM. Puc.25).

Ha 3¢upHOM, a 3aTeM U Ha aCTPATBLHOM TUIAHETAPHBIX YPOBHAX (POPMH-
PYIOTCS TOYHbBIC KOMHH (PUIHTECKH TUIOTHON KIETKH. Bo3HHKaloT, Tak Hazbl-
BaeMble, PUPHOE M acTpanbHOE Teaa KAeTkH. JTodToMy, KOoraa curHan
(MOHHBIH KOA) MO HEPBY AOCTHTAET HEHpOHa MO3ra, B MOCACAHEM MPOHCXO-
AHUT pAIl ANEKTPOXUMHUUECKUX peakuuH. M uMeHHo Onaronaps 3THM peaxiuM-
M, MBI C BaMM UMECM MaMATE H MosydaeM BO3MOXHOCTh Pa3BHTL CROE CO3-
HaHHe.

Kakum ke 00pa3oM NPHCOCAHHEHHE «CTHLIUHHX» ATOMOB K CIHPAJIAM
mosekyn JHK nopoxnaer namars?! Jasalite nonsiTaeMcsa pa3ranars 9To
Uy 0 TIpHPOLBL.

Hrak, uto Takoe namMaTh, MOYEMY OHA NMOABNAETCA, KAK MBI MOYKEM YTO-
TO 3aTMOMHHTB, @ YCPC3 HEKOTOPOE BPEM#A, ITOPOH HCPC3 ACCATHIIETHSA, HYX-
Has HaM MH(OPMaLlMA BCMIbIBACT Mepea HallHM MbLICAEHHBIM B3OPOM B CBO-
€l NMepBO3NAHHOW 9ETKOCTH M TOTHOCTH?! TlogeMy OAHO BpE3aeTcs HaBETHO
B HaLly TaMATb, 8 APYTOE€ HCYE3aET, UCMapAETCA, KaK YTPEHHHH TyMaH MoAa
Ay9aM¥ BOCXOQSAWETO CONMHLIA H HUKAKHE TIOTBITKH BCTTOMHUTE HE TIPHHOCAT
HWKAaKOTro pe3ynbrata?!

Kakas xanpu3uas ¢des mpUpoabl U MO KAKHM MpaBHiIaM ONpeAenserT, 4To
JOJDKHO OCTATBCA B HAWEH NMaMSATH, @ 4TO AOJKHO HCHE3HYThL beccnenHo?

HAns Ttoro, 4ToOBI pa3odpaThca ¢ ITHM, OTTIPAaBUMCS B MBICIEHHOE My-
TELEeCTBUE B EAUHUYHBIM HEHPOH MO3ra M MONbITAEMCA «MOACMOTPETL» Ta-
WHCTBEHHYIO KYXHIO MaMATH. [ns Hagana, naBaiTe MOMBITAEMCS OCMBICAUTD
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TIPOUCXOASAIIEE B HEHPOHE NMPH (POPMHPOBAHHH, TaK HA3LIBAEMOH, KPaTKoO-

BpeMEeHHON nMaMATH. B HeB0O3OYANEHHOM HelipoHe 3pHpPHOE TENO CTPYK-

TYPHO MOJIHOCTBIO TIOBTOPSAET (PHU3HUYECKH TJIOTHBIH HeHpoH. OTnuyne —

Ka9eCTBEHHOE H 3aKJIFOYAETCH B TOM, 9TO PHUIHIECKH TUIOTHOE TeNo HEHPOHA

00pa3oBaHO CIUAHHEM CEMMH MEPBUUHBIX MaTepHii, B TO BpeMs Kak 3pupHoe
ogHoi MaTteprer G (cm. Puc.72).

B Bo30yxaénnom cocroannun y Monexyn JJHK wuefipoHa B pesynbtate
INCKTPOXUMHUECKUX PEAKLIMl TIOABAAKOTCA NONMONHHUTENbHbIE LEMOUYKH aTo-
MOB. IMEHHO 3TH «JIHIWUHHE» UENOYKH aTOMOB W HTPAIOT KJIKYEBYHO PO
B co3aaHWu Hawed nmamatd (cM. Pue.73). Kaknum ke obpasomM nosBreHHe
AOTIONHUTENBLHBIX aTOMOB B MONEKYNSApHOH cTpykType Monekyn JHK npu-
BOJIMT K KaUECTBEHHOMY CKauKy B pa3BHTHH XHBOW npupoasl? Kakas «6o-
YKECTBEHHAs» TpaHCPOpMaUHA MPOHCXOOWT C KUBOH MaTepHeH TpPH poXie-
HUHU «Uy[a» MaMAaTH W 9e0BE9ECKOro CO3HaHHA?

boxecTBeHHas wnM MUCTUYECKas AbIMKA BOKPYT 3TOr0 «9yAa» pacceH-
BAETCH, KaK YTPCHHHHI TyMaH moa nydanmu Bocxonsniero ConHua 1 octaéres
obHaxEWHoe OOLIKHOBEHHOe 4yno npHpoabl... Monekynsapuas W npo-
cTpaHcTBeHHas crpykrypa Monekyn JHK Takosa w BausiHue Ha okpyxkalo-
IIMH UX MHKPOKOCMOC CTONb CYHIECTBEHIO, 9TO BO BIHYTPEHHEM 00BEME HX
cnupascH NPpOUCXOAMT OTKPbITHE KAUECTBEHHOTO Dapbepa MeEX 1y (H3Hye-
CKH TUTOTHBIM H 3PHPHBIM YPOBHSAMH.

[TpuuémM, nomnobHoe OTKPLITHE KavecTBEHHOro Oapnepa He pazpyuiaer
CaMH DTH MOJEKYJIbl, & TOJbKO MOJIEKYNb] MOMaBWHE B NIOBYILIKY MPH CBOEM
ABHXEHHH BHYTPH KJIETKH —— BHYTpeHHenm 00béme cnimpaneit monekyn JHK
(cM. Pune.22, Puc.23, Puc.24). YpoBeHb cOOCTBEHHOH MepHOCTH BO BHYT-
peHHEeM O00BEME ITHX MOJIEKYJ! CTONb BONBWIOH, UTO BONLIIHHCTBO MOICKYL,
NOMNaBlUHX B HEr0, CTAHOBATCA HEYCTOHUYHBBIMH H pacnajaloTcH Ha MaTe-
PHH 1X 0bpa3yrowme' .

BricBoboauBlIHEecs TakMM 00pa3omM NEPBHYHBIE MaTEPHH HAYHHAIOT
nepeTexkaTb Ha 3(PHUPHBIH YPOBEHb H CO3Jal0T Ha HEM TOUHYHI KOIMHIO KakK
Monexyn JHK, Tax u Bcel kneTku B uenoM. OTAHIHE 3aKNI0HAETCS B TOM,
4TO KOMHA co3maércs TONBKO U3 OAHON nepsuyHoH MartepHH G. [TosTomy
NosBAEHHE MNOMONHUTEAbHbLIX Uenoyek M3 atoMoB W Mmoaekyn JHK (cum.
Puc.73) npyBOAHT K TOMY, YTO Y IPHUPHLIX KOMHIT ITHX MONEKYN MOABASIOT-
CA TOXKAECTBEHHbIE H3MeHeHHSA (cM. Puc.74).

'® Bonce noupo6io 05 oM e, masy 2.
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BcnoMHUM mipy 3TOM, 9TO 9€pe3 aKCOH 3PHTENLHOTO HEPBA B HEHWPOH
TiornajgaeT rpyrna HOHOB, NMpeAcTaBisomas codod MOHHBIA KOA KYCOuKa
H3o6pakenun okpyxawouero Hac Mmupa. Ilosromy y monekyn AHK heu-
pOHa MO3Ta MOABASAETCA HECKOJNLKO NOMOJIHHTENbHBIX aTOMHBIX LEMOYEK, B
COOTBETCTBHH C HMOHHbLIM KoaoM. COOTBETCTBEHHO, Ha 3(GHPHOM YPOBHE
HEHpPOHA TNOABNAETCA IPHPHBLIH OTNEYATOK HOHHOrN0 KOAa COOTBETCT-
BYIOLEr0 KYCOUKA OKPYKAI0IKEH PeaibHOCTH.

A Tereps BCTIOMHHM, YTO CBETOYYBCTBHUTEJIbHAS CETYATKA KaXKa0ro rmia-
32 UMEET MUJIJTHOHBI CBETOTYBCTBHTEIBHBIX KJIETOK — NMajJlO9eK W KONOo9eK.
TlosTomy Ha 3¢pHpHOM ypoBHe nossiasercs 3GHPHLIA 0TOEYAaTOK HOHHOIO
KO OKPYKAIOUIEH PeaibHOCTH, KOTOPYIO HAINH Ta3a «BUAAT» B JAHHBTH
MOMEHT.

YCNOBHO NMPHUMEM 32 HYAECBOH YPOBEHb OTMEYaTOK 3(PHUPHOro Tena Ha
3(pHUPHOM YpOBHE B BHAE MIOCKOCTH. M ecnu Tenepb Ha 3TOT HYNEBOH ypo-
BEHb HakJ1agbiBaeTcs 3QUpPHBLIH OTNIe9aTOK HOHHOrO KOAA OKPYXaromeH pe-
aNBHOCTH, OH BHIOOU3MEHHUT, Ae(POpMUPYET, Tpeodpa3yeT U3HATANBHEIH BU
3TOU niaockocTy. Ha Hel nosBaTca Bmaautsl U BHIMykAocTH. Co3aaéres 1e-
pPOXOBATAfl MOBEPXHOCThb, WIEPOXOBATOCTHL KOTOPOM OTpPakaeT KauecT-
BEHHYI0 CTPYKTYPY 3PHTEAbHOI0 CHIHAJIA,

Bc€ 31O HanoMuHaeT 4TO-TO OY€HbL 3HAKOMOE W O4YeHb HarasgHoe —
BOCTHXEHHE COBPEMEHHOHN HAYKH, YYAO TEXHHKH — ro.1orpaduyeckyro 3a-
nucek n3obpaxenusa kakoro-nubo npeamera. Becnomuunu?!. Ecnu Het, nomo-
ry Bam BOCCTaHOBHTb NPHHUHN TEXHONOIHH 3AMIHCH FONOTPAMMEI...

MoHoXxpomMaTHUECCKHH, KOTEPEHTHbLIH Ny4OK CBETa MM Mpowle jla-
3epHBIH Ny4, pa3nenseTcs Ha ABa nydka. OOHH W3 HUX HanpapaseTcs Ha
NpeaAMET, roJIOrpaMMy KOTOPOro XOTAT MOJTYdHTh. OTpaxEéHHBIR OT npeame-
Ta MEPBbIH MYyYOK HAKNAABLIBAIOT Ha HEH3IMEHEHHBIA BTOpOoH myHok. IMpu
B32UMOACHCTBHH U3MEHEHHOIO H HEM3IMEHEHHOTO MYYKOB, Ha BbIXOAE NONY-
YaroT, TaKk HaspiBacMoe, (pazoBoc H30OpaxkcHUe npeameTa. 3aTeM ITO (pa3o-
BOC H306pa)KCHHC 3aNUCLIBAYOT Ha MOBCPXHOCTH TNaAKOH TIACTHHBbI. B pc-
3yALTATE 4YETr0, MOBEPXHOCTH ITOH TMIACTHHBI CTAHOBHUTCS [UIEPOXOBATOM.
[IIepoxoBaTyi0 MOBEPXHOCTH 3TOH MNACTHHBI OCBEMLIAKOT MOHOXpOMaTHge-
CKHUM CBETOM HWITH OENBIM CBETOM W B PE3VJIBTATE MOSYYalOT LUBETHOEC 00%b-
EMHOE N300paxeHHe XKenaeMoro NpeameTa.

OTAUYUTE XOPOILYI rOJ0rpaMMy OT PealibHOro NpeaMeTa 3PHTENLHO
HEBO3MOXHO. NNMO3Hs peasiLHOCTH rONOTpaMM CTOME BEIHKA, 9TO WX MPH-
HHMaJIM 33 pealbHBle MPEeAMEThl M MBITATUCh TOXHTHThL, yMas, 9TO nepen
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HWAMH —— YHHKQTbHBIE OPUINIHAHTEl WIH YKpameHHs. ECTeCTBEHHO, B DTOM
cJTydae He3aJawTHBbLIX BOPOB 0XXHAAN0, BMECTO MHUIIMOHOB, TOJNLKO pa3oua-
pOBaHHeE... A Tenepb BEPHEMCH K aHAM3Y MPOXOXACHHA 3PHTENBHOIO CHT-
Hana.

HoHHblii KOO, TOCTHTHYB MOCPEACTBOM aKCOHA TeNa HelpoHa, U3MEHSAET
MOHHbIH 0anaHc MocneaHero, 4To NMPHUBOAHUT K AOMOMHHTEIbHBIM XHMHYE-
CKUM peakuHsM. B pesynstate 3THX peakii y monekyn J{HK nossrastorcs
HOBBIC MNU Pa3pyMIAKOTCA CTApbie EKTPOHHBIE CBA3H, CTPYKTYPa KOTOPbIX
OTpa)aeT NMpUIICOHI HOHHBIN kKoA. BerencTere 3Toro apHpHBIN oTmneda-
TOK HEHpOHA MU3MEHUTCA. Bo3HMKaeT BoONpoc, KAKHM 00pa3oM HM3MEHEHHe
CTPYKTYPbI 2GHPHOro Tesa co30aéT 3pHTENbHBIH 00pa3 Hawero mo3ra?

B 3TOM MecTe MBI MONOWINH K MOHHMaHWI0 YHHKANbHBIX Ka9eCTB, KOTO-
peie umerdT Monekynel JHK. Monexyna JTHK npencrtaeaser cobol aBe
CINHPAJH, CMEWEHHBIE APYT OTHOCUTENLHO Apyra no ocH. Kaxnas u3 dtux
crMpanei co3faéT CBOW OTneyaTok Ha 3upHoM ypoBHe. Kax1uii orneua-
TOK B OTINENBHOCTH MONHOCTHIO MOBTOPACT (POPMY CTIHPATTH HA (PHIHIECKOM
ypoBHE. BUTKH OAHOU CMUpanu 3amoaHSIOT MPOMEXKYTKH MEHKITY BHTKaMU
apyroil. Bmecte oHu co3paroT cBoeoOpa3Hblid UMaAUHAP. TIpHuém, nosepx-
HOCTDL «LIMJIMHApay», co3aaBaemas cnupanamu Monekyasl JIHK, dyner dnus-
Ka K MOBEPXHOCTH TEOMETPHHECKOrO UHIHHApA.

Termepb BO3BMEM YHAaCTOK MOBEPXHOCTH Y(PHPHOro oTTicHaTKa MONEKY-
ael AHK no npuxoaa vowHoro koga (cm. Puc.75). Monusiii koo wiMeHseT
HOHHbIH OanaHCc BHYTPH HEHPOHA, UTO TIPOBOLHPYET NMOSBJACHHE HOBBIX M
pa3pylIEHHE CTapLIX JJEKTPOHHBIX cBA3ei. B pesymsTare »Toro mpouecca,
MOBEpPXHOCTh 3pUpHOro «uvavHapa» monekyn JHK wu3menuTes (oM.
Puc.76). M, xax cneactaue, Ha 3PUPHOM YPOBHE MONYYaeTCs CBOCOOpa3Has
¢azoBas 3anHch HI0OpakKeHHs.

AHanorrvyHas (paszosas 3armHChb H300paKEHHA MPOH3BOAMUTCA JUIA CO3Ma-
HHS TONOTpaMMBl Kakoro-nubo npeaMeta. He npaBna ad, yaHBUTEAbHAA Ta-
pannens, Bece BEMKHE OTKPLITHA HAyKH TIpUpOJa CAEnana W «BHEApPHIa B
XU3Hb MUJITHAPABI AET TOMY Ha3af...

Taxkum 0Opa3oM, OTPaKEHHBIH OT NpejMeTa CBET, Najas Ha CBETOWYB-
CTBUTENbHYIO CETYATKY rna3a, npeodpasyeTca B HOHHbIH KO/, KOTOPbIH MO
3PUTENBHBIM HEpBAM MepefaéTcs HEHPOHaM 3PUTENBHBIX 30H KOpPBI TOfI0B-
Horo Mo3ra. Hanee B 3THX HeHpoHaX HOHHBLIH KOO npeobpailyercs B XH-
MHY€CKHH KOA, KOTOpPbLIH, B CBOIO OYe€pelb, NPOIBAAETCA Ha I(PHPHOM
ypOBHE B BHi€E (ha30BOH 3aNHCH HI00paXKEHUA.
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Tenepb, MNepBUYHBIC MATEPHM, ABHAKYIIHECS MEXKIY (QHUIHICCKHM,
3)UPHEBIM, acTpanbHEM U APYTHMH YPOBHAMH, Monaaas Ha (pa3oByio 3aMHCh
U300paKEHHA, BOCTIPOU3BOASAT H300pakeHHE peanbHOCTH. TOYHO TaK Xe,
KaKk 1 MOHOXPOMATHYECKHil cBeT c031aéT ronorpamMmmy npeamera. TakmM
00pa3zoM, MO3r CO3XAET roNorpaMMy peasibHoCTH. To, UTO Mbl BUAHM, AB-
NSETCA He OTPaKeNHeM PeajbHOCTH, a €€ BOCCO3AaHHEM, B BHAE roJo-
rpadpHuyeckoH KONMHH. BoccoznaHHas MO3roM roJiorpadH4ecKkass KOMHA
PEATTEHOCTH TIOJHOCTRIO COBMEINAETCA ¢ CaMOH peaTbHOCTBIO, 9TO H MO3BO-
NISieT OPHEHTHPOBATHCS B OKPYXKAIOMIEM HAac MHpE.

Tak, uTO e Takoe OKpY»atolllas Hac peabHOCTb, — TBOPEHHE HAlIEro
MO3ra, KaK yTBEPKIANH CYOBEKTHBHBIE WICANVCTHI HIH 3EPKATLHOE OTpa-
XEHHE B HAlEM CO3HAHWW OOBCKTHBHOM pEambHOCTH, H2 9€M HACTaHBAIH
MaTepHanucTel?! Hu oAHW W HU ApvrHe He npaBel. Ham Mo3r Bocco3naéT
TOXKAECTBEHHYI0 roorpadmyecKyro KONHIo peabHOCTH.

Bonpoc — nuwb B TOM, KaKyl0 peanbHOCTh BOCCO3AaET MO3T Yenopeka?
[MpaBUNBHO U CIUTATH «IOCTOBEPHONY pPeanbHOCTHIO Ty, KOTOPYHO MpPH3Ha-
€T 6onbIHHCTBO?! ECny U3 MecsaATH 9EJI0BEK AEBSATH — CIICMBIC OT POXIACHHS
¥ HHUKOrJla HE BHAEAH KpacOTbl NPUPOABI, H TOABKO OAWH — 3pAYMH, Mbl-
TaloWHHCA yOeaAHTs OCTaNbHBIX AEBATEPLIX B TOM, KakK MpeKkpaceH Mup. 3Ha-
YMT JIH 3TO, YTO OH HE NMpas H BCE, UTO OH OMHCHIBALT, ABNAETCA Ope10oM Cy-
Macweawero?! Jlaneko He Bcerna HO0NbMIMHCTBO NPaBo, TOJNBKO MOTOMY, YTO
OHO — OONBLUMHCTBO.

BepHo B TO e Bpems W TO, 4TO DECMONE3HO CAENOMY OOBACHATHL H 10-
Ka3blBaTh, Kax npekpaceH Bocxon Conwnua, kpuctansHas ronybusHa HeOa,
U3yMpyaHas rnyOHHa noneid U necos... Cnenoil He B COCTOAHHM HTOroO Mo-
HATh, HECMOTPA Ha TO, KaK OBl CTPaCTHO OH OBI 9TOMO HH XOTEs, DTO NMPOCTO
HEBO3MOXHO. EAMHCTBEHHBIH crocod ydeauTs — caelaTb CJenoro 3ps-
uyuM. W torana Bcé craner camo coboit pazymerowdMcs. TakoBa K coxane-
HHIO MPHPOAA YENOBEKA H HHYETO C 3TOH MPHPOAOH HENB3A MOJAENATD. ..

Hrak, T0, UTO Mbl BUAHM ABASETCA ronorpaHuecKoil KOMHeH peaibHo-
ctH. U 3Ty ronorpaduyeckyro koruio co3naét mo3ar. Ilpouecc cozpanus
MO3roM rofsorpaduueckod konuu ObUT paccMoTpeH Bbile. Bo3uukaer BO-
MPOC — MOYHO M MOBJHATL HA 3TOT NPOUECC, HIMEHHTb €ro MM NOJHO-
CThlO HelTpanu3zoBaTs? U TeopeTHaecky, U NMpakTHAECKH OTBET Ha 3TOT BO-
Npoc OyAeT MONOXKUTENLHEIM. g 3Toro Heobxoaumo ybpaTe OJHY «Kap-
THHKY» Y 3aMEHUTE €8 JpYyTroi «kKapTHHKOH». Bo3MoxHO mH nonodHoe?

JUis 3TOro HEOOXOAWMO HEeHMTPANH30BATHL HOHWBLIH KOO MEPBOH «Kap-
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THHKH», @ 3aTEM CO3[AaTbhb MOHHBIH KO BTOPOH «KapTHHKHW». B pesynbrare
ATOTO HEHPOHBI OTITHUECKUX 30H MO3ra BOCCO3JamyT rojlorpagHaecKyto Ko-
MU0 MeNaeMoH, UCKYCCTBEHHO CO3A12HHOH UbWUM-TO BoOOpaxkeHHeM (aHTa-
3UU peaiLHOCTH. JpyrvMH ciioBaMH, OAHAa KapTHHKA KaK ObI cTHpaeTcd, a
apyras — 3anucbiBaeTcs. IIpu 3TOM uenoBek, ¢ KOTOPbIM 3TO MPOMCXOAMT,
HE B COCTOSHWH OTJHYHTE «(ATEIIHBYIO» KapTHHKY OT HacTosmeH. ToaHee,
OH JJaXKe HE 3aMEHHT MOJAMEHBL.

HexoTtopeie nronH OT NpHPOAB! UMEIOT CBOHCTBA CO3AaBaTh MOIHbBIE
3pUTETbHbIE CHTHANBI-00pa3sl BoobOpaxkaemoro. M eciim 3T BooOpaxaeMule
CUCHaNbI-00pa3bl HACTOJLKO CHAbLHBI, 4YTO B COCTOSHUM MOAAaBUTH COOCTBEH-
HBIE CHTHATBI MO3Ta YeNOBeKa, 3TOT YeA0BeK OYACT BHIETH TO, 9TO eMy (eH)
XOTSAT MOKA3aTh.

AHanoru4YHbie SABJIEHHS TPOHMCXONAT TIPH nNpHEMe pandorosiH. Ecnu
Bamw npHEMHHWK HACTPOEH Ha PagHOCTAHIHIO, 4 B DTOM K€ YaCTOTHOM J{Ha-
MmazoHe HagyuHaeT padoTaTe Apyras paaHOCTAaHLIMA, WMEIOMAsA 3HAYUTENIBHO
OoJiee MOINHEBIM CUTHAN UITH pacnofioXeHHas 3HAYUTEABHO Omike kK Bammeny
pagHOTIpHEMHHUKY, W, KAaK CNEOCTBHE, HMEIOMas doiee MOLIHbIIA NpUXoas-
MK cUrHan, B pesyasTate, Bbl Oynere caplwaTh TONLKO BTOPYK paaHo-
CTAHUMIO H HE OYAEeT HUKAKOH BO3MOXKHOCTH YCALIIATEL NEPBYIO, Kak Obl Bl
3TOro He wenanu. [IpuuéM, naxe ecnq neppas paaHoCcTaHUKWA He Oyner npe-
KpanlaTh CBOEH padOTHI HH HA MUHYTY...

BepHémMcs kK BIMSAHHIO Ha MO3r 4yenoBeka. PazHbie nioaH pearupyioT Ha
NofoOHOe BIUAHHE HE OAMHAKOBO. ECNH Ueno8eK UMCCT MOWHYH HHAWBH-
AyanbHYH 3alUUTHY10 obonouky (cM. Puc3l), B GonswMHCTBE cnydaes
BIMAHWE HA €ro MO3r NPaKTHYECKH CBOAHTCA K HYNK. 3alUUTHAaA 0DonouKa
W30JIHPYET MO3T ITOr0 uejoBeKa OT BHCILUHMCIO MOCTOPOHHETO BIAUAHHA.
YToOBI HEHTPanW30BaThk 3ALUHMTHYIO ODONOUKY TAaKO[O 4YENOBEKA BHELHWH
CUTHAJ JOMKEH OBITE 3HAYHTENBHO MOLLHEE.

Takum obpazom, nroau co cnadoil, ocnabaeHHol HIH pa3pylHeHHOH
WHOMBUAYAJbHOH 3alIHTHOH OOONOYKOH, JIErk0 MOABCPMXEHbI BJIAHAHHIO
M3IBHE, NTPUYEM, NOOOMY BAHSHHIO. TakXe JIErko NMOABEPrarOTCH BIHAHHIO
MOOH B dMOLIMOHANBLHOM COCTOSIHUM, B COCTOSHHH TpaHca. IoaToMy nepen
TE€M, KaK BJIMATbL Ha Macchl MoAeH, HX MPeaABapUTENbHO «3aBOAAT», BbIBOAA
U3 HOPMaTLHOTO AMOLIHOHANTLHOIO COCTOAHUA.

K cgactnlo, niogei, yMeronu X co31aBaTh MOMHBIE CHTHATLI-00pa3bl He
MHOTO U OONBIUHMHCTBO HMMEHOLUHX MOANOOHLIH TAJIAHT HE B COCTOAHHM CO3-
JaTh MOMIHOE NMCH-TOJIE, HAKPbIBAIOLIEE 3HATHTENbHLIE NAomaaH. B 00/n-
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WHHCTBE CJIy49aeB ONapEHHBIE TIOAOOHBIM TANaHTOM JIIOH Y3HAIOT O CBOMX
CBOWCTBAX CNydanHo.

Bnacth Hag 4enoBekOM — OAHO M3 CaMbIX TAXENBIX M CEPbE3HBIX HC-
MBITAHWH, KOTOPBIE MOTYT BBITIACTH HA QOO YENOBEKA, HMEHOWEro Moxoo-
Hy10 cuny. KTo-To mogyBCTBYeT HacnakaeHHe OT MOAOOHOH BJACTH W HEH3-
OeXXxHO NpeBpaTUTCA B MOHCTPA, KTO-TO BOCTIPHMET €€, KaK OrpOMHYIO OT-
BETCTBEHHOCThL MeEpel OCTATLHLIMU H MOUAET K cBeTy... Cniocodel U Mexa-
HMU3Mb! BIUSIHHUSA HAa CO3HAHHE YEeNOBeKa DyayT paccMOTpeHb! donee rmoapood-
HO TTO3%KE, a TTOKa BEPHEMCS K HOHHOMY KOIY, (TIpOpBaBIEMYCS» K HEHPO-
HY.

Kak yxe oTmeyanoce paHee, HOHHBIH KOI, MOMaB B HEHPOH, U3IMEHSET
MOHHYIO KaPTHHY B HEM, B PE3yJIbTATE 9€ro MoABASAIOTCA HOBBIE H pa3pyla-
HOTCS CTaphle MEKTPOHHbIE CBA3H W, KaK CIEACTBHE, HA IPHPHOM Tene MOo-

nexkynsl JHK mossnstoTcs M3MEHEHUA KA4eCTBEHHOW CTPYKTYphI (CM.
Puc.73 u Puc.74).

Kakx npaBuno 3TH H3MEHEHHS KAUECTBEHHOM CTPYKTYPBblI MOJIEKYSbI
JAHK u cé adpupHOro tena HeCTabUNBHEBI M HCYE3AKOT € NpEeKpameHHeM mo-
CcTymieHus curHana. MonHas kapTWHa B HeHpOHE BO3BpallaeTcs K H3Ha-
YansHOM, U MO3T TOTOB K TIONYUYEHUIO HOBOH 3pHTENBHOMH HHpopMauuu. TNpH
3TOoM, MonekynspHas ctpyxtypa JHK Bo3Bpauiaercs k cTpykType, KOTOopas
Oslna 20 NpuUxona HOHHOTO koaa (cM. Pue.77). M oveHb ObICTpO 2(pupHOE
Teno Monekynsl JJHK Takke BO3IBpilLAETCHA K NMepBOHAYANLHOMY COCTOSIHHIO
(cm. Puc.78). Orneuatox Ha 3(pMpHOM YPOBHE HCUE3deT ¢ TOH »e 3aKOHO-
MEPHOCTBIO, C KAKOH WCYE3ArOT CICABL! HOI HA TECKE TOCHE O9EpECIRON aTaKH
BOJIHBL.

Jng 3puUTenbHBLIX 30H KOPBl FOIOBHOrO MO3ra rojJo0Has peakuds Ha
BO3ACHCTBYHOILUMH CUTHAN ABNACTCA HOPMaibHOH H HEH3OEKHOH (B ITPOTHB-
HOM CJlyyae, pealbHOCTh, KOTOPYIO Mb! YBHAENH Obl, OTKPbIB I'fla3a, HABEYHO
WY HaAONTO OcTanachk Obl MEpen HAWHMK TAa3aMH H MBI TIPEBPATHIHCE OBl
B 3pAYHX CJETUOB),

HelpoHbl 3pUTENbHBIX 30H MPUCNOCODEHbl ANl CBOUX (GYHKLHMH M 3Ta
CTICLIMATU3ALMSA MPUBEIIA K TOMY, 4TO 3PHUTENIbLHbIE CHIHAIbl B HOPMAJb-
HbLIX YCJOBHAX CMOCOOHBI «HANOKHTBLY» CBOH OTNEHATOK TOJAbKO HA
dJGupHOM ypoBHe DTHX HeHpoHOB. IMEHHO TO3TOMY 3pHTEABHBEIE 00passl
MOTYT MEHSTBCA C YaCTOTOH ABaALATh YEThIpe pa3a B CEKYHOY, YEro BMNOJIHE
NOCTATOYHO AJI1A BBICTPOro OPHEHTHPOBaHHA B OKpYXatoLleHd oOCTaHOBKE.
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Bce opraHbl 9yBCTB «MOCTABASIOTY KOPE TOJIOBHOIO MO3ra KakK 9enoBe-
Ka, TaK H )prT“HX XHBEIX Opl"a.HH3MOB HOHHLIC KOALI. HDOHCCCH, l'lpOHCXO-
JAflMe B COOTBETCTBYIOUIMX 30HAX KOPbI FTOJIOBHOO MO3ra B OCHOBHOM &Ha-
JIOTHYHBI NnpoueccaM B ONTHYECKHUX 30HAX. HOBTOM)’ J'II-O6OC BHCIOOTHEE BO3-
JIe¥CTBHE Yepe3 OpraHbl YyYBCTB OKA3bIBAET HA MO3r HH(POPMALHOHHOE BO3-
aeHCTBHE TAKOH MPOAOIAKHTEIBHOCTH, KOTOPOE HEOOXOOHMMO IS TOTO,
4TOOB! MO3T MPOU3BES HECOOXOAMMBIH aHAIH3 3THX CHTHAIOB H BbI3BAJ a/lCK-
BaTHBIE PeakUMA OpraHK3Ma.

B xone ecrecTBeHHOro 0TOOpa B Te9eHHE MWJITHAPIORB JIET TIPOACXOIH-
na ceneKkuys TeX HOCHTened reHo)oHnma, y KOTOpBIX peakUHs Ha BHEWHee
WHHOPMALHOHHOE BO3AEHCTBHE MAKCHMATEHO COOTBETCTBOBANA ONTHMATh-
HOH. Bce MyTalyH, KOTOphIE TIPOSABNISTHCE B OTKJIOHEHHSX OT ONTHMAaILHOM
CKOPOCTH peakUMU Ha BHEmTHee WH(OpMaUHOHHOE BO3NEHCTBHE, Oe3ikao-
CTHO YHWYTOXaNWch caMo¥l mpupoaoi. [a, 31o ¥ nousTHo. Ecnu moodo#
)KUBOH OpPraHu3M HE B COCTOSAHWHM BOBPEMSA CKPBbITbCS OT CBOMX BparoB, OH
HeH30CKHO CTAHOBUTCA MX YyxkuHOM. W, aHanoruyHo, ecnu moboi kuBoH
OpraHH3M He B COCTOSIHHH OLICTPO CpeardpoBaTh, TO OH ocTaHeTcs 6e3 CBo-
€ro yxHWHa. ¥ B nepBoM, ¥ BO BTOPOM BapHaHTax TaKOH OpPraHH3M HeH30ex-
HO rorubaer...

Taxum 0Opa3oM, BHelHee MH(pPOPMAUKMOHHOE BO3/IEHCTBHE HA HEHPOHbI
COOTBETCTBYIOLLHX 30H KOPbI FOJIOBHOTO MO3ra CO34aET KPaTKOBPEMEHHBIH
oTrneuaTox Ha 3¢UpHLIX Teaax HerpoHoB. [lonobHbIH cnen cyuiecTsyer
BIIONHe onperienéuutoe spems (At < 0.041666667 cek. 11g 3pHTENBHBIX CHT-
HaJIOB) M MPOBOLMPYET UEMHYIO peakuHio B opranuisme. Mo3r He Tonbko
NMPUHHMAET CHIHAJIBI H3BHE, HO W 3aCTaBJIACT OPraHH3M aNCKBaTHO PEarHpo-
BaTb HA 3TH CUTHAabI.

TIpHyém, AN OCyLIECTBASHHA 3TOH aNeKBAaTHOW peEakuUHH, MO3TOM
«ITPUBJIEKAIOTCA» THICAYH, a MOPOH W JECATKH TBICAY, HEHPOHOR MO3Ta H Tie-
pHEPHHHON HEPBHOW CHCTEMEI, NMPHBOAAIMIHE B ABHXKEHHME TE HIIHM HRbIE
MBILILUBI, aKTHBH3IHPYIOILWE T€ HAHY HHble (QYHKUMH OPraHW3Ma B LIEJIOM.
BHemree WH(pOpMaUHOHHOE BO3ACHCTBHE COXPAHAETCA B HalleM AMo3re
HMEHHO CTOJIbKO, CKOJIbKO He0OX0AHMMO OPraHH3MY HA PEaKUHI0 HA 3TO
Bo3aeHcTBHE. [[pyTHMH CIOBaMH, MO3T MOMHHT, COXpPAaHfET OTMEYATOK
BO31eHCTBHA B TeueHHe BPeMEHH, HEOOXOAHMOro AJIA CO3AAHHA OTBET-
HOH PEAKUHH OPraHH3Ma Ha 3TO BHeluHee BO3eHCTBHE.

DTOT OTNEHaTOK BO3AECUCTBUA MOXET COXPAHATHCA OT JOJEH CEKYHIbI
A0 Hefenb, a MOPOH ¥ MecALEB, B 3aBUCHMOCTH OTTOr0, B KAKOH 30HE KOpBI
TOJTOBHOTO MO3ra 3TOT OTINeYaToK odpa3oBaiics. Takm o6pa3oM, MOABIEHHE
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OTTIEYaTKa HOHHOI0 KOJa BHEIIHEr0 BO3ACHCTBHSA Ha A()HPHOM YPOBHE MO3-
ra IBJISETCH 3AaKOHOMEPHLIM C/IeACTBHEM BHelUIHEero Bo3AeHCTBHA U 00y-
CJIOBJIEHO MNPOCTPAHCTBEHHOH cTpYKTYpoil Moaekya HHK wHeidpoHos
MO3ra, KOTOPbIE HTPAIOT KITFOYEBYIO POJTE B 3TOM TIpOLIECCE.

DTOT cned Hede3aeT ¢ 3QPHPHOro YPOBHA, KaK TONTBKO BOCCTAHABJHBA-
eTCca MpOoCTpaHCTBeHHas CcTpykTypa Moaekynsl JIHK, xkotopag O6bina go
NMPHX01a HOHHOIO K0/a 1aHHOT0 BHElLIHero Bo3AeHCTBUA. JTO MPOHCXO-
AVT MOTOMY, YTO HCYe3aeT MAOMOJHHTEIbLHOE HCKpHBAEHHMe (Jedopmalius)
MHWKPONPOCTPAHCTBA, BBIZBAHHOE TMOABJEHHEM IOMOJHHTENbHLIX HJIH
Pa3spymicHHEM YyKe CYUIeCTBYHLIHX JICKTPOHHbIX CBA3ECH Y MOJIEKY/bI
JHK.

Kak ne cymecTByer my»a Ha opore 6e3 sMel, TaK H He MOKET OBITh OT-
neyarka Ha 3(MPHOM YpPOBHE BHELIHErO BO3AeHCTBHA O€3 M3MEHEHHSA MNpo-
CTpaHCTBeHHOH CTpyKTypsl Monekynsl JAHK (cym. Puc.72 — Pue.78). M Bcé
3TO CBA3aHO C TEM, YTO JONMOJIHHTE/NbHbIE 3JIEKTPOHHbLIE CBA3H HEYCTOH-
4YMBbI BO BpeMeHH. [locne MCYE3HOBECHUS NOMOAHHTENBHRIX MIEKTPOHHBIX
cazer y monekynel JAHK, w3menenns apupHoro te;ia 3Tol MONEKY bl H
HEHPOHa B LIEJIOM HCYE3AIOT H HX KauecTBEHHas CTPYKTYPa BO3BPALIAETCH K
TOMY YPOBHIO, KOTOpPbLIH OblA A0 TMPHXONA BIEIIHETO CHIHANA.

B pe3ynbrate 3TOr0 ananuia Mbl MPHIUNH K MOHKMAHIO NMPHPOAbI
KpaTKoBpeMennoi mamMaATH. Vl ... BO3HHKAET 3aKOHOMEPHbIH BOMPOC, & 9To
e Uz ceds mpeacrTaBiasier nonrospemeHHas namars?! Uto nomkHo npo-
u3orTH ¢ MonekyJjod JHK Heitpona, uToObI cnen oT BHELIHEro BO3AEHCTBHA
HE UCYE3, MOCNE BOCCTAHOBIEHHUS NMPOCTPAHCTBEHHOH CTPYKTYPBI MONEKYJIbI,
KOTOpas ObLIA KO BHELIHErO BO3AEHCTBHA?

OTBET Ha ITOT BONPOC OYEHb NPOCTOM: BHELIHEE BO3ACHCTBHE JOMKHO
CO3aTb CBOH «OTMNEWATOK», KAK MHHHMYM, Ha ABYX YPOBHAX HeHpoHa —
HA DPUPHOM H acTPaJbHOM. KakuMm ke 00pa3oM 3TO MOXKET NPOH3OHTH?

BcrnoMHHMM, YTO 3(hHpHBIH «OTNEYaTOK) BHEWHErO BO3ACHCTBHA BO3HH-
KaeT, KaK pe3ynsTaT NOTOJHUTEABHOTO HCKPHBICHHA MHKPONMPOCTPRHCTRA
monexkynor JAHK, npu nosgsneHWH y He€, BCNEACTBHE XUMHUYECKHX PeaKuUHH,
WIUIUHHX» aTOMHBIX UEMOY9EK HIUW TIOTEpH €€ coOCTBEHHBIX (cM. Pue.79).
OTH Ka4eCTBEHHBIC CTPYKTYPHbLIE W3IMEHEHUS TIPHBOJAT K MOABAEHHIO HA
3(pHpPHOM YPOBHE JONMONHHTENbLHOI NedopManMH, KOTOpAs ABIACTCA TOY-
HOMW KOIMUEH CTPYKTYPHBIX MOJIEKYISPHBIX H3MEHEHUH.

B monexynax JJHK npoucxomuT npouecc pacmenaeHHs MOJIEKYN U Bbl-
CBOOOAHBIIVECS TCPBHYHBIC MATEPUH TIEPETEKAIOT HA HPUPHEBIH YPOBEHE.

190



Ho”;o “- -ua..u l._-_w

- -n-. !..'b._ -
lﬁsf- =
.ﬂn..-_l

Huxonaii Jlesawon «Cyuiocts n Patysm. Tom |
191




Huxouxail Jlesawon «Cyuwnocts u Pazysy. Towm |

[Tpu DTOM TmEpETEKaHMH OOTTONHHTENbHBIC JePOpPMALMH Ha D(PHUPHOM
YPOBHE HEHpOHa 3anmoMHAIOTCA NMepBHUHOH MatepHed G W 3duHpHOEe TENo
monekynel JJHK u HeHpoHa B LENOM «MOJIHEET», NPHOOpPETAET [OTIONHH-
TenbHbIH «Becy (cM. Puc.80).

IIpu Manol akTHBHOCTH INMPOLECCOB PacHIENIeHWs B KJETKax, 3alojiHe-
HHE NOMOJHHUTENbHBIX AehopMauHi HAa 3PUPHOM YPOBHE ITPOMCXOIANT Mel-
neHHo. B pesynwTaTe "ero, He HacTynmaeT M30LITOUHOE HACbILLEHHE 10-
NOJHHTENLHBIX nedpopmaunii marepued G. U, xak cneacTeue, He BO3HH-
KaeT AONOJHHTENbHBIX AchOopMaAUMH HA aCTPATLHOM YPOBHE KJIIETKH.

Tak xaK «MpoaOKHTETBHOCTDY KH3HH NOMOJHHTENBHBIX 3;IEKTPOHHBIX
cBsazed y Monekyiasl JHK orpaHuueHa, oueHb 4acTo OTNEYaTOK BHEILUHErO
BO3NEHCTBHA Ha IPHUPHOM YPOBHE HCUEe3aeT [0 TOTO, KaK MOABJIAAETCH €O-
OTBETCTBYIOIIHHA OTNEYATOK HA ACTPAJbHOM YPOBHe HeHpoHa. KakuM
e 00pa3zoM MOMET TIOABHTHCA ACTPAJIbHLIH OTNEYaTOK BHELWIHEro BO3-
aeiicTBHA? TakHX BO3MOXXHOCTEH JIBE:

1. IIpu 60Jiee AKTHBHON UHPKYJALHH NMEPBHYHBLIX MATEPHH MeKay
¢pu3nvecknm u dPHPHBIM YPoBHAMHU. B peaynbrare Hero, NONOSTHUTEN,-
Hele aeopMauru Ha 3(PUPHOM YPOBHE MONHOCTLIO 3aMOJIHAKTCA NMEPBHY-
HOH MaTepueit G [0 Toro, KaK (PUIHYECKHE Clelbl BHECUIHETO BO3ACHCTBHA
peuesryT. [Tpoiomxene HachiLieHHS 3PUPHOTO YPOBHA MEPBHUHOH MaTe-
pveid G npuBeAéT K HW3OBITOUHOMY HACHIWEHHID I(PHPHOro oTMEeuaTKa
BHELHErO BO3ACHCTBHUA M BBI3OBET OONOJHHUTENbLHYIO Ae(OPMALHIO Ha acT-
pPaNbHOM YPOBHE, KOTOpas, B CBOIO Ovepellb, HAHHET HachlUAThCA NEPBHY-
HbiMH MaTepusaMu G v F, GopMUpys acTpanbHBIH OTNEYATOK BHEIHETO BO3-
neuvcteus (cMm. Puc.81).

2. Tlpn MHOTOKpPAaTHOM TOXKIECTBEHHOM TNOBTOPEHHH BHELUHEro
BO3JCHCTBHA HAa OAHH H Te K€ HCHPOHBI ¢ HHTECPBAJIOM, IIPH KOTOPOM
dGHUPHBLIH OTNCYHATOK BHEWMHEro BO3ACHCTBHA HC YCNEECT HCYE3HYThL. B
3TOM CNy4ae TIPOHMCXOAHT TOCTENMEHHOC HACHLILIEHHE X(PHPHOTO OTMEvYaTkKa
BHEILIHEro BO3ACHCTBUSA, YTO TaKKE MPUBOAMT K H3OLITOYHOMY HACBIILICHHIO
W BBIZOBET AOTIOMHHUTEABbHYH AePOpPMALHMIO HA acTPaNbHOM YPOBHE, HACHI-
LIeHHe KOTOpOo#i MPHBEAET K 0Opa3oBaHUIO ACTPANILHOTO OTNeYaTKa.

AHanorvei BbILUCOMUCAHHOMY MOMKET CNYXHTb NMPHUMEp Kackajga H3
JABYX EMKOCTEH, B OAHY W3 KOTOPBIX MOCTYNaeT Boaa 1o oaHo# tpydbe. Ilpn
3TOM, 4TOOB! 3anoJIHWTb BTOPYH) €MKOCThH, BONA AO/KHA CHauanla MOJIHO-
CTBIO 3alTOJIHHTL MEPBYIO W TONABKO TOTAa, MEPETEKas Yepe3 KpaH, OHa CMOo-
XET HayaThb 3aloNHEeHHe CleayIomeH.
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Tenepe npeacTaBuM, 9ro Tpyda OTKPBIBACTCA TONBLKO Ha MATH MUHYT H
EMKOCTH MOXHO 3amnojsHUTBE TONLKO Tornaa, korna Tpyba Oyner OTKphITa
MONHOCTbIO. ECNM OTKPHITH KPaH TONBKO YAaCTHYHO U HA TE e MNATh MHUHYT,
nepBas EMKOCTb HAMONHHUTCS HacTHYHO, B TO BpeMs KaK BTOpas OCTaHeTCs
coBepweHHo nycTtod. IlpH ycnosuM, uto Tpyba nomkHa ObITh OTKPHITA HE
foyiee NATH MHHYT, EAHHCTBEHHLIH BapWAHT, MPH KOTOPOM B 3TOM Clydae
BO3MOYHO 3aTOJIHUTE 06€ EMKOCTH — OTKpbBIBATh KPaH Ha MATb MUHYT He-
CKOJTBKO pa3 10 TeX Jop, NToka 00e EMKOCTH He 3aMO;THATCA MOMHOCTBIO. ..

A Tenepb BEpHEMCH K SBJIICHHIO RXONTOBpEMEHAOM TaMATH. [IpH Kakux
yClOBHAX paboTaeT mepBasl BO3MOKHOCTH (GOPMHPOBAHHA 3(PHPHOTO H
ACTPAJILHOIO OTNEYATKOB BHELIHEr0 BO3AeHCTBHA?

AXTHBHaSA (BBIMIE HOPMBI) LHPKYAALHSA NEPBHYHBIX MaTepPHH BO3ZHWKaET
B KJIETKaX TONBKO B COCTOAHHH CTPecca HAH NPH OYPHLIX NPOABJEHHAX
DMOUMIA, 4TO MOITH OAHO U Toxke. JIboe NoTpsAceHHEe, KOTOPOE HUCTTBITAN
TOT WM HHOW YENOBEK B CBOCH YKM3HH, BPE3aJIoCh B €ro NaMsaTh HABCEr1a C
Melpgai UMK MOAPOOHOCTAMH, BHE 3aBHCHUMOCTH OT TOTO, KaK J10Ar0 OHO
(moTpsAcenue) 6O pacTAHYTO BO BpeMeHH. SIpKHe KapTHHBI HEOOBIMHOTO U
NMOTPACAKOLLErO, NMPEKPACHOIO0 M HENMOBTOPHMOrO, OMACHOTO H SICACHALLErO
KpPOBb BLIMINIBIBAIOT W3 TyMaHa NMaMATH BO BCel CBOEH NEpPBO3AaHHON KpacoTe
M CBEWECTH, Kak OyNTO 3TO MPOM30WIIO0 TOABLKO MIHOBeKHe Ha3zan. [ ac xe
Halll MO3T XPaHUT BCH ITY UHDOpPMALMIO U KaKHM 0Opa3oM OH MOXCT BOC-
CTAHOBUTDL €€?!

B cocTosiHMu cTpecca WM 3MOUMOHANLHOTO BO30YXJAEHUA, MeTaboNH-
YyecKas akTHBHOCTh BO BCEX KJETKAX, BKNIOYAS HEHPOHL! MO3ra, B HECKONBKO
pa3 MpeBbllIaeT YPOBEHb AKTHBHOCTH B HOPMABHOM COCTOSHHH. DTO NMpH-
BOJMT K Gonee WHTEHCHBHOMY pacILeMeHHIO MOJIEKYN B KIETKax Ha rmep-
BUYHBIE MaTepHH WX obpasyrowve. B pesyabrate 3T0ro, MOMHOCTL MOTO-
KOB, WAYOIHX OT (PU3HYECKOrO K APYTHM YPOBHSM KJIECTKH PE3KO BO3pacTuCT,

TO NMPUBOIHT K TOMY, YTO 3@ BPEMSA ACHCTBUS BHELUIHErO BO3CHCTBHA
Ha MO3T, HAa COOTBCTCTBYHOLLIMX YPOBHAX MPOUCXOAHT MOJHOUEHHOE (hOpMH-
POBaHHE I(PHPHOTO W acTpanbHOTO oTredaTkoB. [TodToary, nocne so3epanie-
HUA KadecTBeHHoro atomHoro coctasa monekynsl JIHK k coctosHuio, ko-
Topoe ObINO A0 NpUXoAa BHELWIHEro BO3AEHCTBHSA, I(PHPHBIA U acTpaNibHbIH
OTNEYATKH COXPAHSIOTCA. DTO NMPOHCXOAUT TIOTOMY, 9TO CHcTeMa «3Hp-
HBIH OTNEYATOK — ACTPAILHBLIH OTNEYATOK» TMPEACTABAAKOT COOOH YcC-
TOW4YUBOE 00pa3oBaHUE, LENOCTHOCTE KOTOPOTO MOCTOSTHHO NMOAACPKHBAET-
Csl 33 CUET NOTOKOB NEPBHMUHBLIX MaTepHH, oOpa3yrowMxca B pe3ynbTaTe He-
TIPEKPAlUATOIHUXCS TTPOLUECCOB PACUICTINIEHHS OPTAHHYECKUX W HEeOpraHWge-
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CKUX MOJIEKYJ1 B HEHpOHAX.

HedopMatms MUKPONPOCTPAHCTBA HA I(DUPHOM YpPOBHE, CO3laBaeMas
3(HPHBIM OTNEYATKOM BHEUIHEro CMrHana u aedopmauqs MHKpPOIMPOCTpaH-
CTBa Ha aCTPAIbHOM YPOBHE OOECTIEIHBAIOT B3AUMHYIO YCTOHIHBOCTL, Ona-
rogaps NMOCTOAHHOH LHPKYJAUHH NEPBHYHbLIX MATEPHH OT dPHPHOrO
YPOBHA K 2CTPANBLHOMY M 00PaTHO — OT ACTPAILHONO K 3QHPHOMY (CM.
Puc.82). OTH BcTpeuHble MOTOKH MEPBHYHLIX MAaTEPHH H 0o0ecnedHUBalOT
YCTOHYHBOCTb CHCTEMBI («G(PUPHBIH-aCTPaANbHBIM» OTIEYATOK BHEILHETO
cuTHana. J[IpHpoaa BOCXOASWIETO MOTOKA ITEPBHYHBIX MaTepHH 00YCNORBIEHA,
KaK y»e OTMEYanocChb, MPOUECCAMH PaClUeNeHHA OPraHH4YeCKHX H Heop-
raHUYECKHUX MOJIeKYJl, KOT/12 OHH 1ONAaAaloT B 30Hb] 3anpeneibHoH aAJa
HHX MEPHOCTH BHYTPEHHHX 00bLEMOB CITHPAJIEH MOJIEKYJI JAK".

[TIpupona HUCXONALLErO MOTOKA MEPBHYHBIX MaTepHil odycnaBaHBaeTCs
TEM, YTO BOCXOOATIMH MOTOK TEPBHYHBIX MATEPHH CO3AAET HA aCTPATBLHOM
YpOBHE, B 30HE acTPAILHOIO OTMEeYaTKa BHEIUHEro BO3AESHCTBHA H30bITOU-
HYI0 KOHUEHTPaIHI0 nepBuunbiX MaTtepuit G u F. B pesyastate uero,
YacTh UX Ha¥WHaeT ABHTaThcs B 0OpaTHOM HampaBACHHH K 3(HPHOMY ypOB-
HIO, 1IPOCUHPYA ACTPAJIbHBIA OTICYATOK BHELWIHErO CHrHana Ha dhup-
Hblil YPOBEHb, 9TO W He MO3BOJAET HCUE3IHYThb dPHPHOMY OTNEUATKY
BHCIIHEI0 BO3aeHCTBHA. TakuM 00pa30M BO3HHKAET YCTOHYHBAsA 3aMKHY-
Tass cUcTeMa, KOTopas W ABNACTCA OCHOBOH NMPHPOABLI /10 1Mr0OBpeMeHHOH
NAMSTH.

JIns nOoNHOro MOHHUMAHHUA NPHPOALI AOJATOBPEMEHHOH MAMATH OCTANOCH
TONBKO OCMBICTIHTL MEXAHHW3MBI BOCCTAHOBJIEHHS HOHHOTO KONA BHELUHEro
BO3JeHCTBHA Ha (PU3HYECKOM YPOBHE, Be3 Hero Mo3r He B COCTOSHHHU BOC-
CO31aTh KAPTUHBI AU COOBITHA OTAANEHHOIO W HE OYCHB mpolnnoro. Boc-
CTAHOBJIEHHE HOHHOIO KOAA Ha (JM3HYECKOM YPOBHE M, KaK CIICACTBHE, pe-
KOHCTPYKUHA MO3rOM MpOMMBIX COOBITHH, KOTOpHIe Ka3anock Okl §e3BO3-
BPAaTHO YHECEHBI OYPHBIMH MOTOKAMKH PEKH BPEMEHH, ABAAETCH €IE OHHM
OOBLIKHOBEHHBIM 4yJOM >XHBO# npuponsl. Kakue ke MarvueckHe 3aKnHHa-
HHS HYKHBI, 4TOOLI BOCKPECHTH COOBITHA MPOIINOro, KOTOPOE HEBO3MOXKHO
HM MOYYBCTBOBATh, HH YBMAETbH, HH OCA3aTb B HACTOALUEM... H, TEM HE Me-
Hee, 9y/10 MaMATH, Kak Ha MallHHE BPEMEHH, MEPCHOCHT Hac B Hamic coOCT-
BEHHOE MNpOLINIOE H MBI B COCTOSHUH TIEPEXHTH, MPOYYBCTBOBATH T€ MIJIH
VHBIE COOBITHS HAWIEH AHU3HU B UX NMEPRO3AAHHON 9HCTOTE CHOBA H CHOBA.

'" Bonce noapo6io 06 3ToM e, rasy 2.
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W, kak Bceraa, He nepecTaéiib YAUBINATLCA Marud nMpupoast... KaxaoMy
HENIOBEKY Yalle HMJIH PEXE MPHXOAWIOCHE HamparaTb CBOIO MaMSATh MO TEM
WY MHBIM TIpHYHHaM. TIpyyém, Hanpsarate He TOABKO B NMEPEHOCHOM CMbIC-
JIE, HO U B NIpAMOM. KHJKHOMy XOpOIO 3HAKOMO OIIYMEHHE, KOraa, npH no-
MbITKE YTO-HUOYNb BCMOMHUTb, B TOJI0BE BO3HHKAET BMOJHE (HIHUYECKH
OLyNIaeMOe HAaMpsKEHHE, COMPOBOXMAIONICECH MOBBLMMIEHHEM MaBICHHSA
KPOBH B COCY/1aX M CKOPOCTH €€ NBHXKEHHA MO HUM.

Bcé€ 3TO NpUBOAMT K TOMY, YTO YCKOPSIFOTCA ODMEHHbIE TpOLlecChl B
HeHpoHax Mo3ra. YTo, B CBOIO odepeds, NPHBOAHT K TOMY, 9TO OoJbluee
YHCJIO MOJIEKYJ] B e€IHHHMLY BpPeMeHH NOoNnajaloT B JIOBYUIKH € 3ampe-
aeabHoH mMepHocTH Moseky.n JHK W pacnanarorcea Ha nmepBHuMbIe Ma-
TepHH HX oOpasyroluue. [Ipu 3ToM, 3PHPHBIE OTNEUATKH BHEIWHHX BO3/EH-
CTBHH COOBLITHI U SBJIEHWH TPOWIJIOrO TMOJY4arT H30bLITOUHOE, 1O OTHO-
IWEeHHI0 K 0aTaHCHOMY, HacbIleHHe nepBuYRoi MaTepuei G. Benenct-
BME 3TOro, BO3HUKAET OOpaTHBIH MOTOK NMepBHUHOH MaTepHH G ¢ 3dup-
HOro YPOBHA HeiipoHa Ha ¢H3uydeckHit (cM. Puc.83). M na ¢usuueckom
YPOBHE TosiBAAETCA 3(PUPHAA NPOEKLMs BHEUWIHEro BO3JECHCTBHSA, UTO TMpH-
BOAMWT K U3IMEHEHHIO VPOBHEH MEPHOCTH B Npejenax dToH 3(PHpHOH Mpoek-
LIHH.

JAoHBI M aTOMbl, HMEIOLHE COOTBETCTBYIOLIHE YPOBHH COOCTBEHHOM
MECDHOCTH, TIONafas MnpH CBOEM ABHXCHWUU B ITY 30HY MpPOEKI[HH, BOCCTA-
HABJMBAIOT MONEKYASAPHYK cTPYKTYpY monexkynsl JIHK, koTopyio ona
HMeJa NPU HAJKHYMHK BHewHero Bo3neidcTensa (cm. Puc.84). Takum oOpa-
30M BOCCTaNaBiHBAeTCs HOHHBIH KON BHEWHEro BO3AECHCTBHA M, KaKk Ciel-
CTBHE, MO3T B COCTOAHWH «BBITAIUUTE» M3 TIyOUH namMaTH UHOPMIUHIO O
TIpoLNBIX COOBLITHAX, Ka3anock Obl HABEUHO KaHYBILMX B NETY.

A Teneps paccMOTpHM, NPH KakHX ycnoBusx paboraer BTOpas BO3-
MOXHOCTL (QOPMHPOBAHHA IPHUPHOrO H ACTPAJILHOO OTNCUATKOB
BHEWHEro Bo3aeHCTBHA? W uTobbI 00s1eryuTh 3Ty 3ajauy, MBICAEHHO ne-
PEHECEMCA B WKONBHBIE TOJBI H BCNOMHHM H3BECTHYIO KaXOMY TOTOBOP-
KYy: «MOBTOPeHHE — MaThb Y4yeHHaA». BenoMuuau?! A teneps nasaiTte no-
npobyeM NEepeoCMBICIHTL H3BECTHOE BCEM BBIPAXEHHE, MPOBEPEHHOE Ha
CODCTBEHHOM OITBITC KaXXJOTO H HE BHIZBIBAIONICE HW Yy KOTO COMHEHHH, C
TOYKH 3pEHHS ITIOHUMAHHA TIPHPOAHOrO MEXaHH3Ma 3TOTO ABJIEHHS.

MHOTOKPATHO MPOYHTAHHEIA, MOBTOPEHHLIH MATECPWAN HABCErAa HITH,
No KpaHHEeH Mepe, HALOJITO BPE3asICH B NaMATh. A 3TO O3HA4YaeT, 9TO OAHO H
TO € BHEWHee BO3AEHCTBHE, Uepe3 T€ AU UHble OpraHbl YyBCTB, Yallle Bce-
TO TJ1a3a ¥ YIUH, 9YEPE3 TE HWIH UHEIE HHTEPBAJIBI BPEMEHH TTOCTYTIArOT B MO3T.
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A 2TO 03HAY4ET, YTO OAHII H TOT A€ HOHMbIH KOA BHellHero Bo3esi-
CTBHAl 4e€pe3 HEKOTOPbIC NMPOMEKYTKH BPEMCHH MONAAACT B Te Ke Ca-
Mbi€ HEHPOHBI MO3ra COOTBETCTBYHLIUHX 30H KOPbI.

H, ecny wHTEpBATEI MeX Ay CHTHATaM¥ MEHBIDE «TPOAONKHTENBHOCTH
XKU3HUY 3(DUPHOro oTnedaTka BHEMHErO0 CHTHANA, MOBTOPHBLIH HAEHTHIHBIH
BHEWHHHN CUTHAT He AA6T BO3MOKHOCTH ITOMY OTMEUATKY «YMEPETb»,
pacceITaThCcs B npax. TakuM 00pa3oM, (TIpOJAOTAKHTENLHOCTD XXH3HH» 3PHP-
HOT'O OTTIEYATKA BHELLIHETO CHIHal1a YBEIHYHBAETCA, U OH CTAHOBUTCA «10J1-
roXxxuTenemM». M, ecii MoBTOpHBIE BHEOTHAE CHTHANKI OYAYT MOCTYNaTh pe-
FyJISipHO B TeueHHe HEKOTOPOr0 BpeMeHH, 10CTaTOYHOro AN ¢popmMupo-
BAHHMA MMOJHOUECHHOIO ACTPANBLHOIO OTMEYATKA, TO OH CTAHET «BeY-
HbIM». [Ipyriumuy cnoBaMu, BHel Hee cOObITHE HIIH TBJICHHE HABCEraa oT-
NeYaTaeTcyd B HAIUCH MAMATH,

Ho, nouyemy?! OTBeT — oueHb NPOCTOMH. [1pU yBeNTHIEHHH «TIPOJOMKH-
TENLHOCTH XH3HU» IPUPHOrO OTMEYaTKA BHEILUHErO BO3ICHCTBHA, NMPH HOP-
MaJJEHOM YPOBHE METaboNHYeCKOH aXTHBHOCTH HEHpPOHA, NaXe HE CTOJb
OypHbIE, KaK TIpH CTPECCOBLIX CHTYaLMAX BOCXOAALUIHE MOTOKH MEPBHHUHBIX
MaTepyi YCnepaloT NONHOCTLIO «HACBITHTLY NepBUYHOH Matepuerd G 3¢up-
HBIA OTMEYAaTOK BHELWHETO BO3ACHCTBHA.

B pe3synpraTte 4ero, ypoBeHb COOCTBEHHOH MEpHOCTH 3(PHPHOTO OTME-
YaTKa UIMEHAETCH W TIPOMCXOAHT OTKPBITHE KA4ECTBEHHOr 0 0apbepa Mexay
MPUPHBIM ¥ ACTPaNbHBIM YPOBHAMH B JIOKaNnbHOM OOBLEME pacrnonoxeHHs
3(pUPHOro orneyatka BHEWHEro BO3AEHCTBHA. UTO W MPHBOMT K Hayany
(pOpMUPOBAHUA ACTPANBLHOTO OTMeYaTka BHeWHEro BoyaedcTusa. U, ecau
«MPOAOKUTENBHOCTD XH3HH» J(PHPHOro oTnedaTtka Oy [eT AOCTATOMHO
A0JATOH Ang TOTOo, 9TOOBLI CHOPMHUPOBAICA YCTOHUHBLIH M NOMTHOUEHHbI
ACTPAJbLHbLIH OTNEYATOK, TO TOrAa MO3I 3aNOMHHACT )TO BHEIIHee BO3-
peHcTBHe (coObITHE, ABNEHHE, HHDOPMALIHIC) HaBceraa.

BO3HHKAET TOJILKO OAHH BOTIPOC —— CKONLKO MOBTOPOB HYXHO, YTOOEI
3TO caydunock? EcTe nioau, obrnapatomMe, Tak HasbiBaeMoH, (heHOMEHAb-
HOW MaMATLIO. UM NOCTATOYHO ONMH pa3 NpOYMTATH, YBHAECTL, YCALIUATD,
uyTOObI BCA 3TAa UHPOpPMaALIHA HAaBCEraa OTrneqaTanachk B UX NaMsTH. A 3TO 03-
HaYaeT, 9To AOCTATOTHO «ITPOHNOIKHUTENNEHOCTH AHIHHY» OIHOTO I(PHPHOTO
OTNEYATKa BHELIHETO BO3ACHCTBHUSA, 9TOOBI ycnen chopMHpPOBATLCA YCTON-
YHBBIH W NMOJIHOUEHHBIH aCTPanbHbIA OTNEYATOK BHEIIHETO BO3NEHCTBHA.

EcTb Tarcke ntoH, KOTOPbIE NOBTOPAS OHO U TO k€ COTHH, a NOPOH H
TBICSTYH Pa3, He B COCTOSTHHY HHYEro 3aMOMHHTE. B OXHOM clydae npHIHHOH
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ATOrO MOTYT OBITH MeHETHIECKHE MOBPEXRAEHHS (00NE3HU), KOTOPLIE TTPOSB-
JSAOTCA B TOM, UTO «IPOJONKHTETLHOCTE XXH3HHM» 3(DHPHOTO OTNedaTKa Ha-
CTONBKO Mana, uTo OH (3(HUPHBIH OTNEYATOK) yCNeBaeT HCUYEIHYTh ¢ 3 Hp-
HOT0 YPOBHSA A0 TOT0, KAK yCneeT NPHHTH MOBTOPHbIA CHIHAJ.

B npyroM crmydae, npyauHON HapymeHAs padoThl MaMATH SBIAETCA Ha-
NMYYHEe B CMUHHOMO3IOBOM JKUAKOCTH TOH WM WHOH WH(EKLHH, XKHIHENES-
TEIBLHOCTE KOTOPOH MPHBOAUT K BLIACICHHIO €10 B CITHHHOMO3TOBYHO KHJ-
KOCTh TOKCHHOB, BO3/IEHCTBYEC KOTOPBIX HA HEHPOHBI MO3ra NMPUBOAHT KaK K
H3IMEHEHHI0O HOHHOI'0 COCTABA BHYTPH HEHPOHOB, TaK H K 3aMeAJICHHIO
O0OMEHHBIX TPOUECCOB BHYTPH HMX. B pe3ysabTate 3TOro, BOCXOMSALWHH K
YPHPHOMY OTTEHaTKY BHEIIHErO CHTHAaNa MOTOK TNEPBHYHBIX MATEPHHW Ha-
CTOJbKO cnad, UTO He B COCTOAHUH 0becnednTs HeOOXOAHMbIH YPOBEHb €ro
HacChITUEHUS NepBHIHON MaTepHeh G, 9TOOBI MPOM30MN0 OTKPBITHE KAYECT-
BEHHOTO bapbepa Mexay 3DUPHBIM M acCTPaNbHBIM YPOBHAMH. A 0€3 3TOro
HE MOXeET ObITb COOPMHPOBAH aCTPATBHBIH OTMEYAaTOK BHEIIHEIO CHIrHana.

B HEKOTOpEIX TOMIOOHBEIX clydasX BO3MOXHO (OPMHDPOBAHHE KpPAaTKO-
BpeMeHHON namaTH. Ho ecni BOCXOAAIIMI MOTOK NMEPBHAHLIX MaTepHii Ha-
CTONBKO CNad, YTO CKOPOCTh HACHLILIEHHUA NepBUIHOH MaTepHeit G 3pupHO-
ro OTMeYaTKa BHELIHEro BO3ACHCTBHA MEHLIE CKOPOCTH MOTEPH WM ITON
NEPBUYHON MaTepHH, TO B NOAOOHOH CHTyaUHH HE MOXKET OBbITH peyYH H O
KpaTKORPECMEHHOH naMATH. B BoNbIHHCTBE clydyaeB, CMOCODHOCTH JIFOICH K
3aMOMHHAHHIO WH(POPMALMH JAEKHT MEXAY ITHMH KPAHHOCTAMM, a TaKxe
WU3MEHSAETCA Y KakNOro uenoBeka ¢ Bo3pacToM. M obvriHO Meusercs ot
JIy4IEH B AETCTBE - K HEBAXKNOH MM COBCEM TMIOXOH B MOXHIOM BO3PAacC-
TC. TO CRAZAHO C TEM, UTO C BO3PACTOM TapMOHHS MEK/TY BCCMH YPOBHAMH
KJIETOK OPraHM3Ma U B MepBYI1O oyepeab HEHPOHOB MO3ra, HapylaeTcs. DTo
[IPYBOAMT K TOMY, UTO AKTHBHOCTH ABH*KCHHA KAK BOCXOASALUMX, TAK M
HHCXOASILUMX NOTOKOB NEePBHUHbIX MATEPHH MEXKAY YPOBHAMH KJIETOK
ymenbwaercs ',

Haubonee CHNBLHO MPOLECC AUCTapMOHH3AUMH CKA3bIBACTCA Ha LIMPKY-
NSUMH BOCXOAALUMX H HUCXOASIUHX NOTOKOB MEPBHYHLIX MATEPHH MEXKIY
ACTPAIBHBIM H J(PHPHLIM YPOBHAMH HEHPOHOB W HACTYTIAET MOMCHT, KOI/1a
UMPKYIALMAS MEXAY JITHMY YPOBHAMH TMOJIHOCTBIO MNpeKkpamaercs (M.
Puc.85). A 310, B CBOIO OUepenb, NPUBOAHT K TOMY, YTO B 3TOM COCTOSHHH
MO3T HE MOXET «BLITAIMTE? HH(HOPMALHIO, KOTOPAs B HEM XPaHHTCH.

1R - -~
boncc nogpodno cm. H. Jlepawos «llocicmice odpaumienie K 4cjIoBSUCCTBY», I1asa 2.
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A 9TO e TMPOUCXOAUT B JTO BPEMS C KPATKOBPEMEHHOH NamaTbio?!
KparkoBpeMeHHas naMaTh MpoAoKaeT (HYHKUHOHHPOBATh, TOJALKO «IpO-
JOJODKUTCIIBHOCTD KH3HH» 3(I)HpHO[‘O OoTnE€4YaTKa 3HA4YHTEJNIBHO COKpaAllacTCA.
ITO oﬁycnosneﬂo TEM, HTO U AKTHRBHOCTb HHPKYJIAIIHH NMEPBHYHbLIX Ma-
TePpHUH MeARAY dIPUPHDLIM H PHU3HUYECKHM YPOBHAMH TOoAKe 0ci1abeBaeT.

Ilpx 3TOM, cKOPOCTb HACBLIWEHHA V| 3DUPHOTO OTTIedaTKa NMEPBUTHON
MaTepueit G CTaHOBWTCA MEHBLIUEH WJIH paBHOH CKOPOCTH ToTepH VYV, oTme-
YaTKOM 3TOM MEPBUYHOM MaTEpHH. A 3TO O3HAYAET, YTO C TAKHM COCTOSHH-
€M KpPaTKOBPEMEHHOUN MaMsATH 4YeJOoBEK 3a0biBacT HHPOPMAOHIO OYEHbL OBI-
ctpo. Ilpy nanbHeHweM pocTe OAMCrapMOHH3aUUK HACTYNAeT MOMEHT, KOraa
LMPKYNALAS MEXAY IPHPHBIM W (PUIMIECKHM YPOBHAMH YMEHBLIIAETCSA Ha-
CTOJILKO, YTO CKOpOCTh HachinieHus V| nepsuyHoin Matepuer G 3dupHOro
OTNEeYaTKa BHEIIHETO BO3AEHCTBHA CTAHOBUTCA 3HAYHTENBHO MEHBIIE CKO-
pocth notepn V, (cM. Puc.86).

A 3TO 03HaYaeT, UTO Yy TAKOTO UESIOBEKa NMepecTaeT padboTaTb U KPaTKO-
BpeMeHHas namaTb. HacTynaer, Tak HazblBaeMBIi, CTapyecKHi MapasM, Ko-
rfa MOBEACHHE YEeNOBEKa MaNo OTAUHAETCS OT MOBEACHHS MiaacHua. Tonb-
KO noseaeHue pedEHKa OOYCNOBAECHO TeM, YTO €ro MO3I HaXOAMTCA Ha Ha-
YaNbLHOW CTAadMH IBONIOLMOHHOTO Pa3BHTHA, B TO BpeMS, KaK y cTapuka —
Ha nocreaHel. ¥ oaHoro — BCE BNepenM, a y Apyroro — BCE MO3a/1H.

OueHb CHABHO YCKOPSAIOT MPOIlCCC pa3pyniCHUs (PYHKUMH maMaTH aTe-
POCKIEPOTHUECCKHE HIMECHEHHA COCYONOB MO3ra. OT1noxenue conei Ha CTEH-
Kax COCYAOB MO3ra, 0COOEHHO KanunnspoRB, ApaMaTIi4CCKU CKa3biBaETCA Ha
CKOPOCTH OOMEHHBIX MNPOLECCOB B HelpoHax. B pesyTsTate wero, pe3ko
YMEHBILZETCA KONHYECTBO MOJEKYA KaK OpraHW4ecKuX, TaK U HeopraHuye-
CKHX, HOHOB, paculcrnisfseMbIX B CAHHULYY BpEMCHH B HCHPOHAX MO3ra.

U, xak cneacTeHe, BOCXOAAIIKI MOTOK NMEPBHYHEBIX MaTepHH OT (pusHde-
CKOI'O YPOBHS K 3pUPHOMY CTAHOBHTCH HACTOALKO €NadblM, UTO CO3AaHHE
YCTOHYHUBOrO J(PUPHOTO OTMEYaTKA BHEUIHETO BO3ACHCTBHA CTAHOBHTCH
TIPOCTO HEBO3IMOMXHBIM HJIH, APYTHMH CNOBaMH, B TaKOM COCTOSTHHH YESTOBEK
HE B COCTOAHHH HHYErO 3aNTOMHUTE UJTH BCTIOMHHTE.

Janee xoTenock 651 OCTAHOBHTBLCA 1Ha HEKOTOPBIX BONPOCAX, CBA3ZAHHBIX
c npodneMamu namaty. O4eHb MHOTHE 3HAIOT WK, NO KpaHHeH Mepe, Chbl-
wany o0 Tako# OONEe3HH, KaK aMHE3HA (BPEMEHHAA WITH NMEpMaHEHTHasA noTe-
ps namMaTH). CHagana gaBaiTe OCMBICTHM, KaKHM 00pa3oM MOXHO MOTEpATH
NaMATh, BEJIb 3TO HE KOWENEK C ACHbraMU. Tak, 9TO K€ MPOUCXOAWT ¢ MO3-
roM, KOrfla MaMATh BCE-TaKW TEPAETCH?
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B repByro ouepens, HEODXOAHMO OTMETHTb, YTO «MOTEPATHCA» MOXKET
TOJNIBKO JOATOBpeMeHHasa naMsaTh. M napalite cHanana pa3odaaquM «BOPHTL-
Ky». BCTOMHMM, 4TO NOArOBpeMeHHas NMaMaTh MPEACTaBIfgeT U3 ceds cHce-
TEMY, COCTOAMYIO U3 3(PUPHOTO H acTPATLHOTO OTMEYATKOB BHEMHETO BO3-
aercTeud. IIpyuém, 3Ta cUcTEMa JOBONBHO YCTOHUYHMBAA M CAMOMOUICPKH-
BAIOLLAACA. ITO NIPOUCXOIUT, Oarogaps LHPKYNALUHH NIEPBHIHBIX MaTEpHH
MEXy YPOBHSAMH HEHPOHOB.

Bocxonsdimue v HUCXOAAIIME MOTOKH NMEPBHYHBIX MAaTepUH HaChIIAOT
3(pHUPHBIH H acCTpaJIbHBIA OTTIEYaTKH BHEIMHErO BO3ACHCTBAA. B 3TOH cHucTe-
Me 3()HpPHBIH OTMEYaTOK MEHee YCTOHYHMB, UeM acTpafbHbIiA. 3TO 00YC/OB-
JICHO TeM, 9TO ACTPAJIbHLIA OTNEYATOK O0PAa30BAH CHHTE3OM ABYX Nep-
BHYHBbIX MaTepuit G U F u 371a rubpnanas dopma GF xavecTBeHHO OT-
JIMYAETCA OT CBOOOMHBLIX MEPBUYHBIX MaTepHH, 9TO U ONpenenseT 3HATH-
TENBHYIO0 €€ YCTOWYHBOCTE, MHEPUHOHHOCTE. A 3(PUPHBLIN OTnedaTok npea-
cTaBaseT cobod aedopmalio 3GHPHOTO VPOBHSA, 3aNOAHEHHYIO CBOOOIHON
nepBuyHOU Matepuer G, KkoTopas HEMEANEeHHO CIIHBAETCA C APYTHMH CBO-
OONHBIMU MEPBUYHBIMH MaTEPHAMH, KaK TOMIBLKO pa3pyluaercs 3PpHpHbIA OT-
neqaTok. CeoboaHas nepBuaHas Matepus G yberaet w3 «rieHa» dQHPHOTO
OTIMEYaTKa TaK XE, KaK ¥ BOAA, 3aMOJHAIOWANA Cell Ha NPHOPEeXHOM Necke,
CJIMBAETCH C BOJHOMH, HakaTHBIEHCA Ha Oeper ¥ «CIU3HYRBIICH» C MECKa ITOT
cnea.

Tak BONHBI KAKHX WTOPMOB MOTYT «CAH3HYTb» 3(PMPHBIH OTNEYATOK M
BLICBODOAUTEL M3 BPEMEHHOIO «rJIeHa» TepBHYHYO Matepuw G?!. MMena
3TUX «LWITOPMOB» CIIENYIOUIHE — CTPECCHI, COTPACEIHA MO3ra, Mexaruue-
CKHMC TOBPEKJCHHUA MO3ra, IMOCACACTBHA BO3IACHCTBHA PazNHUYHLIX H3JTyHe-
HHH 1 T.0. Becex ux oObeauHseT 0AHO — OHH pa3pyliaroT HPHUPHEBIH OTNeva-
TOK BHELLIHEro BO3/CHCTBHSA, 03 KOTOPOro HEBO3IMOKHA PEATHIAUHA ONTO-
BPEMEHHOH MaMATH, AaxXe €CIH acTPAIbHLIA OTNEYaTOK OCTANCA HEMOBPEX-
néWHbIM (cM. Puc.87).

Uawie Bcero BO3HHKAIOT BHXPEBBIE TIOTOKH TEPBHYHBIX MaTEpPHH, KOTO-
pble, KaK IyHaMH, MPOXORAT MO TeM WAH WHBIM Y9aCTKaM MO3ra M «CMeTa-
FOT» Ha CBOEM MYTH BCE, YTO MonaaaeTcsd HM Ha nyTH. DPHpHbIE OTNEYaTKH
ycae3aroT 6e3 cnelia, He B COCTOSHHH YCTOATH Tiepea HUMH (cM. Puc.88).

AcTpanbHBle OTNEYAaTKH BHEIMHHX BO3ACHCTBHI OoNiee YCTOWHMBLI, B
CHAY CBOEW MHEPLUHOHHOCTH, OOYCNOBAEHHOH KaYyeCTBEHHbIM OTNIHUYHEM Aac-
TPansHOro OTneyaTtka OT 3(pHpHoro. KagecTBeHHoe OoTIHIHE acTpalibHOTO
oTrne4aTka oOYCNOBNIEHO TeM, UTO OH OOpa3yeTcs B pe3yibTaTe KaueCTBEH-
HOT'O CITUSTHUS ABYX TICPBHYHBIX MaTepHH.
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3107 TUOpHA obaanaeT APYTHMH KadecTBAMH, B OTITHYHE OT OT/C/IBHO
B3ATBIX CBOOOAHBLIX MaTepHid. TTosToMYy, HTOOLI pa3pynIuTh, pasaeaHTh, BbI-
CBODOOJIMTh M3 B3aHMHOMO MJIEHA MEPBUYHBIC MATEPHH. 00pa3yrollHe ITOT
rubpHa, HEOOXOOUMO BO3HNEHCTBHE HAa TIOPANKH 0oJiee MOIOHOE, deM Uld
pa3pyweHHs 3hupHOro otrnedatka. I1oatoMy, B 00AbUIMHCTBE CAyHaes, MO-
CNE «MITOPMay» acTPaNBHBIE OTNEYaTKH BHEIIHHX CUTHANOB COXpaHstoTcs. U
UMEHHO OHH ABJAIOTCA TEM (DYHAAMEHTOM, MOCPE;ICTBOM KOTOPOTO MaMATh
MOKET BOCCTAHOBHTHLCA. [lJIS TOro, 9TOOBI pa3ranarh OYEPEOHYI TaWHy
NpYpPOObl — BOCKPEMIEHWE NaMATA — AaBalTe NPOHM3BENEM «aHATOMHYE-
CKOE BCKPBITHE» J3TOT0 YHHKATBLHOrO SABJICHWS MPUPOABI. BCToMHMM, d9TO
MpH pa3pymeHHH 3(HPHOTO OTMETaTKa BO BPEMs TOTO WIH APYTOTO MITOP-
Ma, aCTPaIbHbIH OTNe4YaTok coxpaHsaercs (cM. Puc.88).

3TO OTMpeaensaeTcs TeM, 9T0 acTPATbHBIH OTTIE9aTOK TTOCTPOEH H3 Donee
«KpPEIKOroy», ycroHdauBoro MarepHana — rudpuaHoi gopamel GF, Bo3HHK-
el B peaynsrare causHua cBo0oaHsIX popm Marepuit G u F. JIns «roc-
KpPEMICHHA» TaMATH AOKHBI ObITH BRITIOMHEHEI CEAYIOMIHE YCIOBHSA:

1. BoccTaHoBiaeHHE HOPMAJBLHOI0 KPOBOOOPaWICHHA TOJOBHOIO
Mo3ra. Tak xak 3To ABAsSETCA HCOOXOAHMMBIM YCJAOBHEM BOCCTAHOBJICHHS
mMeTaboan3ma HeliponoB mo3ra. [ns HopManbHOH padoThl mMo00H KNEeTKH
OpraHu3Ma, OpraHHYeCKHe W HeOpraHUUEeCKHe MONEKYNbl, MOHbI JIONXHBI
MOCTYTaTb HEMPEPBIBHO, @ TaK¥Ke IONAHBI YAANATECA MPOAYKTH pacnana.

2. BoCcCTaHOBNIEHHE X0 ONTHMAJIbHBIX YPOBHCH BOCXOAALUMX H HMUC-
X0AS1IIHX NMOTOKOB NMEPBHYHBLIX MaTepHi Mexay (H3HUeCKMM, dPHP-
HbIM, ACTPAJIbHBLIM YPOBHAMH HCHPOHOB.

3. M30b1T04YHOC HACBLIWICHHE NCPBHYHBLIMH MaTepuamu G u F acr-
PANbHOrO OTNEYATKA BHECLWIHEr0 CHrHAMA.

A Teneps, MOITANHO MPOCJCAHM 3a CaMHM MECXaHH3MOM BOCCTaHOBIE-
HUA MaMATH... BeicBoOOxkaaemble, B pe3yabTaTe paclleruieHus opraHdye-
CKHX M HEOPFraHHYECKHX MOJIEKYJ], NMONaBWHX B 30HbLI-NOBYILUKH MONEKYN
JAHK, nepsuvHbBICc MaTepHH BOCXOAALUHM MOTOKOM IPOHW3LIBAIOT BCE YPOB-
HH HeHpoHa. B peayneraTe tuero, acTpanbHbIil OTMEHYaTOK BHEIIHEro CHrHaNa
HAYHET HACKIMATECA MEPBUUHLIMU MaTepHaMU G u I¥ (cm. Puc.88).

Ecnu ckopocTb HacbileHHs V| NEpPBHYHBEIMH MaTEPHUEMH aCTPaATBHOTO
oTne4aTka 00osblle CKOPOCTH NMOTEPH V,, MPOUCXOIHT NOCTENEHHOE HaKO-
nneHre neperyHbx MaTepHid G u F. Koraa ypoBeHb HackbmieHHs acTpatb-
HOT'O OTTIeYaTKa MEePBUTHBLIMH MaTEPHAMH AOCTHIHET KPHTHYECKOro, Nnpo-
UCXOAUT BBIOPOC MEpBUYHBIX MaTepui. [Ipudém, 0OpaTHEI NOTOK «OTKPbI-
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BACT» KAUCCTBCHHBIN Dapbep MexAY acCTPaJibHLIM H JPHUPHLIM YPOB-
HAMH ¢ «0OpaTHOH» CTOPOHBI — € ACTPANBLHOI0 YPOBHA HA 3GHPHBIIH.

B pesynstaTe 3TOro, Ha 3UPHOM YPOBHE TOABJAETCA acTPaibHas Mpo-
€KUM OTIedaTKa BHeWwHero BozaeHcTeHa (cM. Pue.89). M ecimm atoT npo-
LlecC MPOHCXOAHT JOCTATOUYHO AKTHBHO, NPOEKLHA NJAaBHO NepeiaéT B co-
OTBETCTBYIOWYIO Aehopmaunio IPUPHOro YPOBHA, NPH 3aNTOMHEHHH KO-
Topol nepBHuHOH MaTepueil G, popMupyeTcA HOBaA 3(PHpPHAA KOMHS,
TOYHO NOBTOPAIOIINAN ACTPAJBHYI0 KONMHIO BHEILIHEr0 BO3AEHCTBHA (CM.
Puc.90). Y ecnu teneps monyduTe H30BITO9HOE HACHIMEHHE I(PHPHOH KO-
MHH nepBUYHON MaTepHer G, BOZHUKHET OOpaTHBIH NOTOK 3TOH MaTepHH Ha
(u3ngeckuit yposeHs. Ha ¢uzngeckom yposHe obpasyerca 3pupHas npo-
eKUHA BHelHero Bo3aeicTeua (cM. Puc.91). Ddupnas nmpoekuus Ha dH-
3U9€CKOM YPOBHE TIPHBOOMT K H3MEHEHHIO YPOBHS COOCTBEHHOI MepHO-
CTH MHKPONPOCTPAHCTBA B 30HE NPOEKLUHH, 9TO MPHUBOIUT K BOCCTAHOB-
JICHH10 HOHHOro xona (cM. Puc.92). Takum obpazonm, noBpexnéHHasa na-
MfIThb BOCCTAHABJIHBAETCA...

3akaHyuBas pPacKpbITHE TafHBbI NMPUPOALI T2aMSATH, l-lCOﬁXOI{H’MO ans
TIOJTHON ACHOCTH OTMETHUTBL CHEAYHOUIME OCHOBHBIC HTarmbl €€ (pOpMHpOBa-
HHS:

1. BHewHee BO3aeHCTBHE NTpeobpa3yeTcs OPraHamMH YyBCTB B HOH-
HbIH KOA.

2. MoHHBIA KOO MO OTPOCTKAM HEHPOHOB — aKCOHAM — momapaeT
6e3 H3IMECHECHHA B COOCTBEHHO HCHPOHDI.

3. B neiiponax HoHublil koa HaBasbiBaeT moJiekyiaam [ HK nosbie
BhIHYKIEHHbIE DTIEKTPOHHbIE CBA3N.

4. B pesyiabTaTe 3TOr0, M3MCHACTCA KAaUECTBCHHAA CTPYKTYpa MO-
aexkya JHK.

5. KauecTBeHHBble H3MeHeHHA CTPYKTYpb! moiiekysa JHK coxpauns-
I0TCH BPEMEHHO; MO HCTEYEHHH HEKOTOPOro BPeMEHH, KaueCTBEHHAaf
cTpykTypa mosiexky. JHK Bozspauiaercs k HcxonHoii.

6. B TeueHHe «KH3HH» HOHHOIO Koaa GOPMHPYETCH ero OTnevyaTok
HA 3PHPHOM YPOBHE.

7. TIPOAONKHTEABHOCTh AHIHU IPHUPHOro OTNCHYATKA Onpene.rser
BpeMs CYHIECTBOBAHHA KpaTKOBpeMeHHOﬁ NaMATH.
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8. CTpecchl, ipkHe BNEYATICHHA, MHOMTOKPATHLIH NMOBTOP OAHOI0 H
TOro K¢ BHEWIHEro BO3aeHCTBHA ofecneunBaioT GoOpMHPOBAHHA OTNe-
4YaTKa Ha aCTPAldbHOM YPOBHE.

9. IIpoAOMKHTENBHOCTDb KH3HH ACTPAJIBHOFO OTNEYATKA BHEILIHEro
BO3JEHCTBHA NMPAKTHYECKH He OrpaHn4enra.

10. AcTpanbHblii oTneyaTok 06pasyeTcs H3 THOPHAHOH MATEpPHH
GF, xotopas obpa3syercs B pe3yJjibTaTe CAMAHHA NEepPBHYAbLIX MaTepHH
G u F B 30He acTpanbHOH NMPOEKIHH BHELWIHET0 CHTHAMA.

11. D¢upublii ¥ acTpaJablbli O0TIIEYATKH BHELIHEro cHruana obpa-
3Y10T CHCTEMY A0JITOBPEMEHHOH MaMATH.

12. Tipxn paspyumieHHH 3PHPHOro oTnevaTKa B CHCTEMe 10JroBpe-
MEHHOH MaMATH, OH MOXKET ObITh BOCCTANOBJEH Yepe3 00paTHYO NMpPo-
eKLUHIO ACTPAJbHOIO0 OTIIEYAaTKA HA JQHPHBIH YPOBECHb.

[Mepen Tem, Kak TiepedTH K pa3ranke TaiHbBI CO3HAHMS, XOTENOCH OBkl 00-
paTUTh 0c000€ BHUMaHWHE Ha TOT (akT, 4TO 3aNMHUcb HHOOPMaAUHK NPOUC-
xonuT Ha IOUPHOM u ACTPAJIBHBIX yposuax mo3ra. dusnbeckui
MO3T ABNIAETCA TONLKO HHCTPYMEHTOM, C MOMOLIBLIO KOTOPOro OCYIIECTB-
JsieTcsi 3anuch HHbopmauuu. MmMeHHO NO’TOMY, HCCNEenoBaHHS padoOThl
MO3ra He Jajii BO3IMOKHOCTH YUEHLIM OMpPCIENHTh, [A€ MO3I «XPaHWUT» WH-
dopmauuto. Ewé pas sBcnoMHuM xkutarckoro ¢unocodpa KoHdyuus, koTo-
pBIf cKa3zan: «Henb3s HalTH 4EPHYIO KOWIKY B YEPHOH KOMHATE TOrIa,
Koraa e€ TaM HeT...»

M ewe ... xH3HB NoOCne cMepTH — BOMPOC, MYYHBWHH YMbl CTOABKHX
(bunoco(oB, Nxke- M HAaCTOAMMX YHUEHBIX, CBAMIEHHHKOB H NMPOCTO Ka)AO0ro
YHBOro UeNOBEKa, KOT/1a OH C BHYTPEHHHM TPEncTOM MNepeil HEH30eX HbIM
HEW3MCHHO 3a/1aBan cebe BOMpPOC, 9TO KE MPOHU3OHIET ¢ HUM, KOraa ¢ no-
CNEeHHM B3I0XOM TIOracCHET MOCE/IHAS HCKpa KOoCTpa ero xH3HH?! Heyxe-
NU ¢ 3THM TpeKpallaeTcs W HedesaeT 6eccneaHo BCE — YyBCTBA, HEH, MeY-
Tbl, TBOPEHHA, BBICTPaJaHHbIE KAXKABM B TedeHWe BceH wu3uu?! Heyxenn
BCE 3TO Hcue3aeT He3B03BpaTHO B He3MONBHOMH U npekpacHoi BeceneHHoi?!

Kax el MpoYrTaBWHi 3Ty KHHUTY CMOMXET CaM OTBETHTHL Ha JTOT BO-
npoc. M ang 3Toro He HyXHa Cnenas Bepa B XKH3Hb MOCAE CMEPTH, TONbKO
W3-32 TOrO, 9TO CTPamHO... JJis MONYYEeHHS OTBETa, HEOOXOAWMO TOJIBKO
NIPOHHKHYTb MBICNBIO, MOCTAPATECA NTOHATE, a HE «NOKOpPHTEY [lpupoay H, B
OnarogapHoCTh, OHa OTKPOET CaMble COKPOBEHHEIE TaiiHbl... [lepen TeM, Kak
CIENaTh CBOH BBIBOI O XU3HW JJOCNE CMEPTH, AaBakTe YIOMBITAEMCSA TPHOT-
KPbITh 3aHABEC APYTOH TaMHbI MPUPONLI — 3araaKH CO3HAHHA.
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lhasa 6. Npupoaa CoO3HaAHUA.
MexaHuM3M 3apoXXAEeHNA CO3HAHUA

CosHaHHe... pa3yM, 910 3To Takoe?! Kakum oOpa3omM MOJIEKYABl H aTo-
Mbl, OOBEAWHEHHLIE B OMNPEHENEHHOM TMOPSAKE, HATHHAIOT «OCO3HABATHY
CBOE MPUCYTCTBHE BO BPEMEHH M NMPOCTPAHCTBE, HAYHHAIOT «Pa3MBbILIAATHY
0 beckoneunocTr BeenenHol, NepBONPUIHHHOCTH MaTEPHH HITH CO3HAHHSA H
Ha KPBUIbSX MEUThl MBICTIEHHBIM B30pPOM TNBITAIOTCA MPOHUKHYTH B 3TH H
MHOTHE APYTHE TaHHBI IPUPOILI?

MoxeT OBITb, KaXkaas W3 3THX MOJIEKYN W aTOMOB, KaK YTOMIEHHBIE
CTpaHHWKUY BceneHHo# nocne 6€CKOHEUHbIX CKHTaHHH 1o DecKkpaiHbIM MTPO-
ctopaM BceneHHoM, Boneid EI'O BEJIMUECTBA CIIYUAS 3aHecéHHble
Ha 3Ty Borom 3adniTyio, 3aTepsHHY:0 B OeCkpalHBIX MPOCTOpPax MNaHETY,
obpeny TakoW MONTOXKIOAHHBIH OTALIX H MOCBAWIAIOT APYT OPYTa B TaHHbI
CBOWX MPHKSIIOUEHHH?!

11 Bedb NEMCTBUTENBHO MeEped TeM, KaKk OOBbEAHHWTHLCS B OAHO LENOE,
HaCcTOAIUEE YydO MPUPOAER] KHBYHO MaTCPHIO, KaxkJas 9acTMIKa CITHBa-
nack ¢ APYTUMH B OAHO UENOe, KOTOpoe, Yepe3 OTMYIUEHHOE MPHPOAOH
BPEMSI, pacnapanocs B mpax TOAbKO 3aTeM u4TOOBL, kak ntuua deHukc,
BHOBb BO3POAHTLCS B HOBOM OOMHYMH, H TaK NMOBTOPSAOCH MHJNHONL! pas.
Tak, 4TO e Takoe CO3HaHHe, pa3yM — «MaMATh» 4acTHIL 00pa3ylonlHx HO-
CHTENb OHOTO HJIM 3TO TIPOABMAEHHE Hepe3 DTOT HocuTenb Beenerckoro Pa-
syma?! Ecnu na, To, 4TO 3TO Takoe H oTKyaa Bisnca 3ToT Beenenckuit bpo-
aara?!

A MoxeT ObITh, pa3rafika 3TOro 4yna JIeXkHT HE 32 TPHAEBAThL 3eMeNh, HE
B TPHIAEBATOM LAPCTBE, a MpAMO nepel HaMu? MoxeT ObITh HYyHO NHIIb
HeMHOT 0 00Jiee BHHMATENL5HO MOCMOTPETL BOKPYT HAac CaMMX H BIOAHE BO3-
MOXXHO OOHAPYXKHTCA NYTEBOAHAA HHTh ApPHa/iHbl, C MOMOLUILIO KOTOPOIi Mo-
NYYUTCA BBIOpaThCH W3 NabMPHHTOB ouepeaHoro MuHOTaBpa TIpHPOALI —
Taiine! CO3HAHUA...

JlaBsaiiTe nonpobyeM MOWTH TyAa, HE 3Haf KylNa, H HaAWTH TO, HE 3HaA
uto. M A aymaro, 94TO HE TOMBKO B CKA3KAX H3 HTOTO GTO-TO MOMXKET TMOTy-
YUTLCA. [1TaBHOE — HE HYXXHO OTMYCKaTb PYKH NMEpEeA Ka3zanoCh OLI HEBBI-
DOJTHUMOH 3amaveh... [IeHCTBUTENbHO, COBPEMEHHOE COCTOSHHE BOTIpOCa:
4YTO TaKOE CO3HAHHWE, HE CABHHYNOCH C MECTA CO BPEMEH CTMOPOB IPedecKHX
dunocodos. U kak nebeas, pak U wWyka, B H3BECTHOU OacHe Kpeinosa, du-
NOCO(PCKHE TEYEHUS 9EIOBEYECKOH MBICITH, OOBEKTHBHBLIH W CYyOBEKTHBHLIH
MACATTH3M, MeTahU3HUYECKUH U NHANEeKTHUYeCKHH MaTepuanu3M, Tak U He
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cmorau caBHHYTE «BO3» 310l 3araaky npupoar! ¢ Mecta. M Ha pydexe HO-
BOTO THICAYENETHS 3TOT BOTIPOC OCTAa&TCH TaKHWM )K€ OTKPLITEM, Kak W Ha 3a-
p€ 3apOXIECHHA LIMBUIU3ALKH.. .

Tak, or0 %e Takoe COSHAHUE, PA3YM?.,

Jns Toro, 9To0Bl OTBETHTH Ha 3TOT BONPOC, HEOOXOAHMO ONMPEAECTHTH
KAaYeCTBEHHOE OTNHYHE NPOLECCOB, NPOUCXONALWMX B MO3rEe pa3yMHOTIO Cy-
MECTBA, NAOMICe HAM TIpaBO TOBOPHUTEH O NPOSBJICHHH Pa3yMHOCTH. Uewm
CO3HaTeNbHasA AEATENHLHOCThL OTIHYAETCA OT Heco3RaTeslbHOKH? J[ns Hagana
ONPENCIIUMCSA C TEM, KAKWE KAYECTBEHHBbIC MPOUECCH MPOHCXOAAT B MO3re
KHBOIO CYWIECTBA, MO3BOJIAIOMWE HAM IOBOPUTH O CO3HATENILHOH NEATEND-
HOCTH.

Uepe3 opraHel 4yBCTB BHEILIHHH MHP OTpa)aeTca B MO3re KHBOIO Cy-
miecTBa. ITpy 3TOM, KaK MBI AETATLHO PaCCMOTpeH B NMpelabIgymeH raase,
noboe BHElIHee BO3/JCHCTBHE CO3JaE€T OTMEYaTOK Ha IDHPHOM H ACTPUIb-
HOM YPOBHSX HEHPOHOB M03Ta. BpeMeHHBIH oTneqaTox Ha 2QpHpPHOM YPOBHE
HEMPOHOB #ABNSETCA MPOABIEHHEM KPAaTKOBPEMEHHOH MNaMsaTH, OCHOBHas
pOJIb KOTOPOH CBOAUTCH K MEXAHW3IMaM OPHECHTHPOBAHHA JXHUBOI'O OpPTaHU3-
Ma B OKpYy»*kalolleH ero BHEMHEH cpeae.

OO6bexTbl ¥ cyOBEKTbl OKPYXaKOLWEro BHEWHEro MHpa, MOCPeacTBOM
OpraHOB YYBCTB OPraHHM3Ma, CO3NAalOT KAYCCTBEHHLIC H3IMEHEHUA TIPOCTPaH-
CTBEHNOH CTPYKTYpLI 11€HPOHOB MO3ra, NMO3BOAAIOMIHE RAHHOMY XHBOMY
OpraHH3My OpPHEHTHPOBATHCSA B OKPYXalQIEM MPOCTPAHCTBE, NMPOH3IBOAHTH
HeoOXxoaUMble AEHCTBHA KM peakUuWH Ha BHEILHIOW cpeny, 0e3 Hero cylecT-
BOBaHHe M060ro AHBOMO OpraHH3Ma NpoCcTo HEBO3IMOXHO.

Bnaronaps 3peHHIo, HaWl MO3r BOCCO3AAET roaorpaHuecKyr0 KOMHIO
OKpYyXawoeil pearTbHOCTH H MOJNIOXKEHHE INEMEHTOB HTOH PETLHOCTH OTHO-
cuTensHo aApyr Apyra. Ho 3peHue He /1aéT HaM Mpe/ICTaBICHUA O Ka9eCTBEH-
HOM COCTOSHMH ITHX 21EMEHTOB, @ TONLKO MPEeACTaBAEHHE 00 HX NPOCTPaH-
CTBEHHBIX XapaKTepHCTHUKax. JpyrdMH cnoBaMH, Mbl HE MOXEM CYAWTH
TONBKO TIO BHEILHEMY BHAY O Ka4eCTBEHHOM COCTOAHHH OKPYAKAIOILCH
HAC PeajibHOCTH.

B 3TOM HaM Ha NOMOLLb NPHXONAT APYTHE OPraHbl YYBCTB — OCSA3aHHE.
Peuientops! k0%HM HalLero Tena, pearupys Ha Terao W XOJIOA, Ha NaBNEHHE H
MIOTHOCTb, AarperaTHoe cOCToAHWe (TBEpAOe, KHAKOe, razoodpazHoe W
NJa3MEHHOE) W NPOCTPAHCTBEHHBIC (POPMBI IIEMECHTOB OKPYKAFOWIEH Hac
peanbHOCTH, «BLIAAIOT HA TOPAa» KAYECTBEHHO APYTOH MiacT wHPOpMamH O
BHEWHEH cpene.
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Ocs3zaHue H 00OHSHHE JaXOT BO3MOAKHOCTE MONYYHTh TIPEACTABACHHE O
XMMUYECKOM COCTaBe BO3AYXA, BOALI, MUMIH H BCETO OCTATLHOIO, 9TO OKPY-
KAeT HAC B NOBCEAHEBHOH >H3HHU. Cnyx naért Ham BO3MOXHOCTbL ornpeje-
JUTh HaNpaBfi€HHE BO3IMOXHOW OMacHOCTH HITH, Ha00OPOT, MECTOMONOKe-
HHE BO3MOXHOHN NOOBLIYM ropa3fio paHblUe, 4eM MOABNAETCA BO3IMOXHOCTH
X YBUMACTE...

Ho Bce 3TH opraHsl 9yBCTB MO3BOJAIOT TOJLKO JIMTIL 3A€KBATHO pea-
rHPOBATh Ha TMOCTOSHHO W3MCHAIOIICECH COCTOSHHWE OKPYXalolIeH BHELI-
HeH cpelnbl, 970, BHE COMHEHHs, OYCHBL BaXHO IIA JOOOTO KUBOTO Opra-
HHM3Ma, BKJItOUas W uejioBeka. Ho MponomkHTENbHOCTL BAMSHHA TOTO WM
WHOTO BHEOIHEr0 BO3AEHCTBUS 9e€pe3 OpPraHbl 9YBCTB HA HEPBHYIO CHCTEMY
OMpEACNaeTCs TEM BpPEMEHEM, KOTOPOEC HEOOXOAHMMO OpraHH3My Ha anek-
BaTHYH peakuuto. [locrne gero cucTema, Bce opraHbl 9yBCTB TOTOBBI K BOC-
NPHATHIO HOBBIX CHTHANOB.

B MO3r HempepbiBHO NOCTYNAXOT ThICAYHM CUTHAIOB, MHHYTA 32 MHHY-
TOW, 4ac 32 9aCOM, ICHE 3a AHEM, roa 3a roaoM. Jlaxe KOraa opraHu3M CruT
4acTh €r0 CEHCOPOB MPOAOKAET padoTaTh, FOTOBBIE, MPH NMEPBOI# OMacHO-
CTH, BEPHYTb TENO B MOJIKYI aKTHBHOCTH. B MPOTHBHOM CiIy4ae >TO TENo
CTAHOBHTCSH A0OBIYEH ABYHOIHX HIH YETBIPEXHOTHX XHUIHHKOB. Bee kTo, no
TeM UNH WHbLIM MpHUHUHAM, OblIH HE B COCTOSIHHH CBOEBPEMEHHO OOHapy-
KUTB OTIACHOCThL WY OBICTPO CPEarHpoBaTh Ha JTY OMAacHOCTL, mMorHbanu B
KECTOKOH Dopwde 3a cyuecrBoBaHue. M 3TO BEpHO B OTHOWEHHH BCETO
MHOr000pa3us KHUBOTHOTO MUPA, BKIIOYAS W YENOBEKA.

TakuM 0oOpa3omM, ABaAUATL YETHLIPE 4Yaca B MO3r 4epe3 Te MW OpyTrHe
OpraHbl yBCTB MOCTYMaeT HH(POPMALHS H3 OKPYXalLwwero Hac mupa. Moar
«MPOCEHBAET» BCHO ITY UH(POPMALIMIO H PEAarHPYET TOAbKO Ha TE CHUTHAMBI H3
BHEILIHEH Cpelibl, KOTOPBIC UMEKOT HEMOCPEACTBEHHOE OTHOILIEHHE K XK 3He-
0BECTIedCHHIO OPraHH3Ma H COXPAHEHHIO €ro LenocTHOCTH. Bea ocTannHas
HHPOPMALHA «MPOTEKAET» YEPE3 MO3M LIHPOKOH H NOAHOBOAHOH «PEKOM»,
OCTABASACH «HE3aMEYEHHOH» HaMH, Mbl HE oOpamaeM Ha HEE HHKAKOTO BHH-
Mauus. Ho, ecnu Mbl He obpamaem BHMMaHHA Ha HHGOpPMaLUHIO, MOCTYTIAlO-
ILYIO B MO3T, 3TO COBEPLUEHHO HE O3HAUaeT, YTO OHA HE OKa3biBaeT BJIHAHHA
Ha Hero. KakoBo xe 3To BIHAHHE?

JTiobas undopmaLms, MOCTyTalomas B MO3r H3 OKPYXalMero BHEmHe-
ro Mupa B 60sbIeH WIW MEeHbIIEH CTeNneHH, Ha OJTHO MIHOBEHHE MU HaBCE-
ria U3MEHSEeT Ka4eCTBEHHYI0 CTPYKTYPY mo3ra. [Ipu KpaTKkoBpeseHHOM
H3MEHEHHH KAYCCTBEHHOH CTPYKTYPbl MO03ra, CHTHa/l H3 BHEWHEH cpelbl
CO3MaET TONBKO IPHPUBLIA OTHEYATOK, KOTOPBLIH OBICTPEE HITH MCIUTEHHEE, B
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3aBUCHUMOCTH OT ero (QpyHKUMH, HCYe3aeT TOCje TMPHUXOoHa ITOr0 CHrHana
(KpaTKOBpPEMEHHas NMaMSATh).

[Ipy NONTOBPEMEHHOM H3MEHCHHH KAaueCTBEHHOH CTPYKTYPbI MO3-
ra, CHTHaJ1 U3 BHEWHEH Cpembl CO30aET CBOH OTMEHATOK Kak Ha J(PHPHOM,
TaK ¥ Ha acTpanbHOM VpoBHAX. M B TakoM COCTOSHWM cliell OT BHEMIHEro
CUCHANla OTMEYATHIBACTCA B KAYCCTBEHHbIX CTPYKTYPAax MO03ra NpakTH-
4eCKHM HaBceraa (A0JroBpeMeHHas NaMsaTh).

HMeHHO MexaHu3MBl (GOpMHPOBAHHS AOATOBPEMEHHOW NaMATH SBIA-
IOTCS BOJWEDOHBIM KITFOYHKOM, MO3BOJNSHOIMAM OTKPBITh «IBEPb» TAHHCTBER-
HOTO, Ka3asioCh Obl HEYJOBUMOTO H HCHE3AIIEro, KaK MUPAXK, «3aMKa»
NpHpOAbl CO3HaHUA. «JIeTyuui roanaHmewy MNPUPOAbLl CO3HAHHA, MPH BCeEH
CBOCH OYEBUAHOCTH, OCTABAICA TAHHOW 3a CEMBIO MEJdaTAMH B TEUEHHE YXKE
HECKOJNBKHUX ThICAYENETHH.

®unocodsl U yu€Hble B OECKOHEUHBIX CMOPaX O MEPBHYHOCTH CO3HAHHSA
WY MaTepHH 3a0bIBATH O TOM, 9TO TOHSATHE CO3HAHWA HCMONBL30BANOCH O€3
KaKoro-auoo obwsacHeHus. M ecnu, HanpuMep, NHAIEKTHYECKUH MaTepHa-
TU3M napan Honee-meHee npuemneMoe OOBACHEHHE MATEpHH, KaKk 00bek-
THBHOM pealbLHOCTH, JAHHOH HAM B OMIYLIEHHSX, TO B OTHOWEHHH CO3-
HaHHA HUYETO TYYILEro He MOT/IH NPUIYMATh, KpOME KaK «OOBACHHTLY €ro
BbICWIHM KaueCTBEHHbIM COCTOSSHUEM TOH CarMoi «0OBEKTHBHOH peansHO-
CTW», KOTOpas «HaM aHa B ollYlleHHsix». He npaBma nu, noTpacatowas no-
FUKa?

WUpeanucrel, B CBOIO OYEPEb, HE CTONL AANEKO YIUIH OT NOAOOHOM J10-
F'MKH, MPOMNOBCAYA MEPBHUYHOCTbL CO3HaHUA, abCONOTHOH Hiaew, adconaloTa,
noroca, B koHeuHnoM HTore. ['ocrona bora, kotopuie (blit) U coznany (1) Ok-
PYarollylo Hac «0OBEKTHBHYIO PeaSibHOCTbY.

Boobiue, xoTenock 651 06paTUTL BHHMAHHE Ha TO, 4TO CaM BOMPOC: 9TO
MEPBUYHO — MaTepUs WIH CO3HAHHWE, ABNAETCA adCYpAHBIM cam Mo cede.
Tak e, kax W abcypaeH BOMPOC O NEPBHYHOCTH AiLa HNH KypHubl. Tak xe,
Kak He ObIBaeT KypHLUBI Oe3 aiua, Tak W He ObIBacT Aiua 6e3 KypHUbIl, TaK H
He ObIBaeT CO3HaHHA Oe3 MaTepH U MaTepHu Oe3 cozHaHWA. OBa 3TH NoHsA-
THS - [TPOCTO HEPA3NECJIHMBI H HE CYLLECTBYIOT ApPyr 6e3 apyra. lpocro
MOHATHE MaTepHH — ropasfo mHpe, Yyem cebe NpeacTaBnseT CoBpeMeHHas
Hayka M CO3HaHHC MMeeT MHOXECTBO COCTOSHHWH, Ka9€CTBEHHO DAa3NW9aro-
IUXCA APYT OT ApyTa.

an)K)JC BCETO, NaBaHTE BLIACIIHM OCHOBHBIE KPHTEPHH CO3HAHHA!

. Oco3nanue, BbIAesIeHHE Ce0A HOCHTENEM CO3HAHHUA H3 OKPYXatoLlueH
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Cpensl.

2. 'apMOHHUYHOE B3aUMOINEHCTBHE HOCUTENS CO3HAHUA C OKPYXKAFOWEH
Cpeaou.

M ecnu paccMOTpeTs YenoBeka yepes NpH3MY I3THX KPHTEpHEB, MOMXKHO
ONPENCITHThL CTENMEHb €r0 Pa3yMHOCTH, Kak HOCHTENA co3HaHuA. M ecnu c
obocobneHueM ceds U3 BceH okpyxkaroweid npupoabl y Homo Sapiens Bcé
OOCTOUT B TTONHOM TIOPSAAKE, K COXKAIECHUIO, C TADMOAHMYIHEIM B3aHMOAEHCT-
BUEM C OKpyxaromiefi cpefoH fesa oOCTOAT BechbMa MnadeBHO. YesnoBek
OOBABUIT HACTOSAUIYH) BOWHY [MPHPOIE, BMECTO TOrO, 4TOOBI KHUTh C HEH B
crnMbuosze. 1 ang 3Toro coBepmieHHO HE HYXXHO BO3BPAMAaTLCS B THKOE CO-
CTOSIHHE U OXXHUAATb OT MPHPOAbI, YTO OHA «3aXO0YET» NaTb YEJOBEKY.

HeobGxoanMo 3HaTb 3aKOHbI MPHUPOAbLl M MOJb3YACh ITHM 3HaHHEM, Ka-
YECTBCHHO H3MEHSATh ¢& Tak, 4TOOLI HE HapyINaTh TApMOHHIO 3KOJIOrHIESCKOH
cucTeMbl. Y1 Torna craHeT BO3MOMHBIM H YMpaBieHHE KIHMATOM MNMAaHETHI,
KOHTPOAb Hal €€ CTUXHAMH W FapMOHHS CO BCEMH OCTATLHBIMH CVILIECTBA-
MU, KOTOpbie UMEIOT HEe MeHbllle, a, MOXKeT ObiTb, U DONblUE NpaB AblUATh
YHUCTHIM BO3AYXOM, MUTH 9UCTYFO BOMY M TepenaBaTs dcTadeTy AH3HH CBO-
UM MOTOMKAM.

[lopazuTenbHO, YTO YENOBEK CMOTPHT Ha MpUpOAY, KAk 3aBoeBaTelib, a
HE KaK AWTA, BCKOPMNEHHOE €é rpyanio. M no Tex nop, noka rakoe nojoxe-
HHUE BelleH DYAeT COXpaHATLCS, YENOBEYECTBO NMPHUXOANUTCH CYUTAThL NMOTEH-
UHATLHO PA3YMMHO# pacoi, Kak TOJBKO YTO poaHBIIErocs pedEHka, y KoTo-
poro BcE Bnepean. XoTtenoch Obl Moxkenatb, 4ToObl «MNaaeHyYeckas ¢aza»
HE 3aTAHYJNacCh Tak AOJFO, UTO CTAHET HEKOMY H HEr/I¢ MOCCILATh «ICTCKHI
caJl» MPUPOADL...

A TIOKa 3TOTO He TIPOU3O0ILI0, AaBafiTe MOMBLITAEMCA MPOHHKHYTL B Tait-
Hbl MPHPOJBI H BEPHEMCSA K pa3rajike TaHHBI CO3HAHHS.

MaTepHsa ¥ CO3HAHHE, CO3HAHUE H MaTepHA. B 3THX ABYX MOHATHAX 3a-
NOKEHO E€AMHCTBO M MPOTHBONONOXHOCTL. CO3HaHHE noapa3yMeBaeT pa-
3YMHOCTH B NOBEJEHHUH Y HOCUTENS CO3HAHHA. Pa3yMHOCTh, B CBOO OUepens,
TIPOABNSETCA B aJICKBATHOCTH PEaKLMH Ha MPOUECCH!, MPOUCXOAALIHE B OK-
pyxXatrouen cpeae. AAGKBAaTHOCTH MPEACTaBiseT cOO0H pPaUHOHAJBLHOCTD,
ONTHMANBUOCTL TEX WIIH HHBIX PEAKUHH HOCHTEAS CO3HAHHA.

TakuM oOpa3oM, OQHOH H3 XapaKTEPUCTHK CO3HAHUA ABASAETCH PaUHO-
HAJLHOCTbL NMOBEACHHA HOCHTEJA CO3HAHHA, KOTOPBIA B ntoboM cnyyae
TIpENCTaRNACT U3 cebs MaTepHadbubId 00beKkT. Apyrumy croeaMu, co3na-
HHE NPONBJISETCHA Y ONpeAcJéHHbLIM 00pailoM OpPraHU3OBAHHOH MaTe-
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pun. HeobOXO0NMMO TONBKO OTPEAEIIHTD, KAKOH AONKHA OBITH OpraHu3auHs
MaTepHH, YTOOBI Y HEE MPOSBHUAUCE T€ HAH HHBLIC 3JIEMEHTHI CO3HAHHS.

Yenosek NMPHUBBLIK pa3fensaTh MAaTEPHIO HA XXHBYIO U HEXHBYHO, 3a0bIBas
O TOM, YTO KaK OJlHa, TaKk M Jpyras oOpa3oBaHbl OOHUMH H TEMH XKe aToMa-
Mu. [Tpymém, nodoit aToM >XMBOH MaTepHH, paHO HITH TIO3AHO, CTAHET 4Ya-
CTH!O HEXHBOHW W HaoOOpOT, MHOCHE aTOMbl HEXHBOHW MAaTEPHH CTaHYT 4a-
cTh1o *HuBOH. TToaobHoe paznnane onpeaenseTcs TONBKO TEM, HTO COOTHO-
IIEHHE MACC JKMBOW U HEXXHWBOM MAaTEpHH HE 3KBHBAJIEHTHO. JKHBas MaTepus
COCT@BJIIET TOJBKO HE3HATHUTENBHYIO 9aCTh OT MacChl HEXHABOH.

Tem He MeHee, 0Oe TOJTHOCTBLIO B COCTOSTHHH TIEPEXOAUTHL OAHA B APY-
TY10, OT/IMYHE UG B MPOCTPAHCTBCHHOH OPraHM3alHH H KAa4eCTBCHHOH
CTPYKTYPe 3THX mMaTtepui. Takum oOpa3oM, Ka4eCTBEHHOE pa3HIUe Mex-
Ay KUBOW M HEXHBOH MaTEPHAMH CBOAHTCA K PA3IMYHIO B NPOCTPAHCT-
BEHHOW OPraHH3aLHH H KA4eCTBEHHOH CTPYKTYpe MaTepnu'

Co3HaHHe BO3HHKAET Ha ONpenesiEHHOM YPOBHE Pa3BUTHA )XWUBOH MaTe-
puu. CrnenoBaTesibHO, CO3HAHHE MOSABNAETCA, KaK pPe3ysbTaT ONpCaenéH-
HOH NMPOCTPAHCTBEHHOH OPraHH3aUHH H KAaYeCTBEHHOH CTPYKTYPbl Ma-
TepuH. CTAHOBHUTCS COBEPLUESHHO OYEBHAHBIA, UTO COIHAHHE H MATEPHA —
HEOTAEJIHMb] APYr OT Apyra. M caM BOMpoc 0 NMepBHYHOCTH CO3IAHHA
H/IM MATEPHH, B CHJ1Y 3TOI0, TEPAET BCAKHH CMBbICI.

PaccMoTpuM paznuuug B MPOCTPAHCTBEHHOH OPraH{3audH MaTepHH.
Hexurpas MaTepHa — HeoOpraHMKa — WMECT YEThIPE arperaTHbIX COCTOSHUSA:
TBEpAoE, )UaKoe, razoodbpaszHoe u mnaiMeHHoe. Tonbko TBEPAOE COCTONHHE
HEOPTFaHWYECKOH MAaTEpHH UMEET YCTOHYHBYO BO BPEMEHH MPOCTPaHCTBEH-
YO Opratiu3auuio, NpH KOTOPOH KawIbIH aTOM 3aHHUMAET ONpEAENEHHOE
MPOCTPAHCTBEHHOE NONOXKEHHE OTHOCHTCABHO MPYTHX aTOMOB. ATOMBI 00-
pa3yloT KECTKYIO MPOCTPAHCTBEHHYIO CTPYKTYPY KPUCTANNHHeCKyIo pe-
WETKY.

[Ipu TakoOH NpOCTPaHCTBEHHOH OPraHH3alMH, aTOMBI PACTIONIOKEHRI Ha
ONITHUMAaNbLHLIX APYT OTHOCHTENTBHO IpYyTa pacCTOAHHAX, COOTBETCTBYIOMIMX
MaKCHMaJIbHOW YCTOHUYMBOCTH BCEH CUCTEMbI B LesioM. Kaxablit aToM B CO-
CTOSHUW COBEPILATE HE3HAYUTEIBHBIE KONeOaTeNbHBIC NBUNEHHA OTHOCH-
TENLHO Y3Na KPUCTANHYECKOH PEemETKH, COOTBETCTBYIOMIErO0 TOYKE YCTOM-
9HBOTO PABHOBECHA.

B 0onbIOMACTBE CITydaeB PacCTOAHHA MEATY Y3NaM¥ KPHCTANNHICCKOH

()
" Bonce nonpo6iio 06 31oM cm. riasy 2.
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PEILETKH COM3MEPHUMBI ¢ pa3MEepaMH CaMWX aTOMOB H TOITOMY HE MOXET
OBITE H pE9H O TOM, HTOOBI KaKOH-HUOYAL APYTOH aTOM HITH MOJIEKYyaa MOT-
NH [ABHraTbCA MEX Yy Y3JaMH KpPUCTaIHYECKOH peliéTkH. Bo3MoxkHa AUk
3aMeHAa OJHOrO aToMa APYTHM B y3ne KpHcTaTHdecko peméTkn. M Tobko
2JEKTPOMarHUTHbIe KosnedDaHUsA, AJNHMHA BOMH KOTOPbIX COM3MEpHMa C pac-
CTOSHUEM MEXIY Y3JlaMH KpHCTAUIMYECKOH pemETKH, B COCTOSHHU HABH-
raThCsl BHYTPY HEE.

[Tpu 3TOM NMPOUCXOAUT YACTHYHOE MOrJiouleHHe POTOHOB aTOMAaMH, YTO
TIPHBOAUT K HEKOTOPOMY H3MEHEHHIO YPOBHS MEPHOCTH 3THX aToMOB. Ilo-
cie nornoueHus ¢poToHa, YpOBEHb MEPHOCTH 3TOr0 aToMa CTAaHOBMTCSH Bbl-
me COOCTBEHHOrO YPOBHSA MEPHOCTH COOTBETCTBYIOIIETO YCTOHIUBOMY CO-
CTOSIHHIO KPUCTAJUIHYECKOH PELETKH M OH MEPEXOAHUT B BO3DYAEHHOE CO-
CTOJHHE.

[Tpu 3TOM cocelHHe aTOMBI, PacTiONOKEHHBIE B Y3NaX KpUCTALTHIECKOH
pewWweETKH, HaXOAATCA B YCTOHYHBOM COCTOAHHH M 3TO NPHBOAHT K TOMY, YTO
BO3OYXNEHHBIN aTOM WTydaeT (POTOH M BO3BpaMlaeTcs K yCTOHIHBOMY CO-
cTosiHHIO. OOLIMHO KONHYECTBO BO3OYXAEHHLIX aTOMOB HE3HAYHTENBHO H
MO3TOMY KPHCTAINHUECKAsA PEWETKA COXPAHAET CBO1O CTPYKTYpY. Korna ko-
NIMYECTBO BO3DYXAEHHSLIX ATOMOB B KPHCTAUIHYECKOH PEIUETKE CTaHOBHTCSA
KPHTHUYECKHM, MPOHUCXOAHT pa3pyleHHe Moc/eJHEH H BEIECTBO NMEPEXOHT
W3 TBEPAOTO COCTOAHUSA B XKHIKOC.

Takum 06pa3oM, npocTpaHcTBeHHas OpraHH3aLMA aTOMOB B KpHCTall-
NIMYECKOH pelléTKe He MOKeT ObiTh OCHOBOH /1JI1 BOSHHKHOBEHHA CO3HA-
ILMA, IO KpaiiHeW Mepe, Ha Warei nnadete. [ToToMy, uTo aTombl, 0Opa3yro-
IUHE HEOPTraHHKY, He B COCTOAHHH OTKpPBITL KauyeCTBEHHbIH Oapbep Mexny
(GH3HYECKY TUIOTHOH W 3QUpHOH chepaMH nnaueTbl. Eciv kavdecTBEeHHBIN
Oaprep BCE e OTKPLIBAETCHA, KAK Y PAIHOAKTHBHMbLIX INEMEHTOB, TO NMpPOHC-
XOIWT pa3pyLliCHHE ITHX aTOMOB M MOITOMY «ABEPB» MEKILY chepaMu rnna-
HETHI OTKPBLIBAETCA HA OYEHB KOPOTKOE BPEMS, KOTOPOr0 HEAOCTAaTOYHO s
TOro, 4TobB! MPOU3OIINH KaKHe-NHBO KaYyeCTBEHHBIE H3MEHEHHA Ha ITHX
YPOBHSIX.

Oprauuyeckue Moaekynsl, ocobenHo AHK u PHK umeror orpoMHblii
MOJIEKYNApHEIA Bec. CnupaneBuanas npocrpancTeeHHas dopaa mode-
kya JHK u PHK obGecneanBaer BO3MOMKHOCTL KAaUeCTBEHHOr0 CKa4Ka B
3BONOUMK MaTepuH. Bo BHYTpeHHeM obObéme cnupaned monexkyn JHK
PHK o0pasyercs ctosuas BONHA MEPHOCTH. [uameTp dTHX criMpaned BO
MHOI'0 pa3 MpeBbLIIAET PAa3MepPh! BCEX aTOMOB H 60JIbLIAHCTBA OPranu-
YeCKMX M HeOPraHH4YeCKHX MoJeKyJ. TONLKO Od9eHb KPYTHBIE OpraHdde-
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CKVE€ MOJICKYNBl COU3IMEPHUMEBI ¢ auameTpoM crmipaned monekyn HHK w
PHK.

[TosToMy DonslIMe OpraHHYeCKHE MOJIEKYAbl B KNeTKaX MOABEPraroTcs
qacTHYHOMY pacumienieHuto. B pesymsTaTte 3TOro pacmersieHHs, KOTOpoe
npeacraenseT OHOXUMUYECKUI TIPOLECC, OCTAIOTCA «OCKONKH» OT OONbOIHX
OpraHHYECKUX MOJIEKYA. IDTH «OCKOJNKH» HMEIOT 3HAYHTESbHO MEHbUIHE
pa3Mepsl U CBOOOTHO NMPOHHKAIOT BO BHYTPEHHHUH TYHHETh CITHpaieil Mone-
kyn JHK » PHK.

Bce MoJiekynsl, KOTOpbie B pe3yibTaTe CBOETO ABHXKEHHS NPOHHKAIOT
BHyTph crupaneid JJHK w PHK, nonaparot B noBymky. PapuaneHerii nepe-
nan MepHoctH cnupaneit monekvn JIHK 1 PHK BbivyixaeT Bce Moneky-
JTBI, TIOTIABIIHE BO BHYTPEHHWH OOBEM 3TUX CIMTUpAICH, ABHIATLCA BAOJb HX
oceH. Ilpy cBOEM NBHKEHHM BIONEL OCH, BCE MONEKY/bl MOMaAaOT MO
yaaphbi NepenagoB MepPlOCTH, CO3/1aBaeMble CTOAYEH BO.ITHOW BHYTPEHHE-
ro oorvéma Mosexyn JHK u PHK™.

s OonbluMHCTBA MONEKYN, MONaBWHX B TaKYH NOBYIIKY, BbIHY#H-
ReHHble Nepenaabl MEPHOCTH ABJIAIOTCA 3anpeaejbibIMH, B pe3ysTaTe
UEero OHH CTaHOBSTCA HEYCTONYHMBBIMH M pacna’laloTcs Ha MCpBHUHBIE MaTe-
puu Hx obpazytomme. ITpu ITOM MPOUCXOAHT ODpa3oOBaHHE MONECKYN W aToO-
MOB, KOTOPbLIE COXPAHAIOT CTadHMLHOCTL NMPH NOAOOITLIX Nepenagax MepHo-
CTH.

AHanordunbie Npouecchl NPOMCXOAAT H NPH PAAHOAIKTHBHOM pac-
naje, MPpH KOTOPOM BbICBOOOKNAIOTCH NEePBHYIIbIC MAaTePHH H oOpa3y-
IOTCH YCTOHUHBDBIE JJIEMEHTbl CO 3HAUHTENbHO MEHbLILUHM ATOMHbLIM Be-
COM,

Pa3zuHua Mexay 3THMH NpoleccaMH B TOM, Y4TO PAAHOAKTHBHBIE aTO-
MbI pacnagaloTcA CaMH, B TO BpPeMf Kak BHYTPH ClHpajeH MoJeky.n
JHK u PHK pacnanaorcs apyrne moJiekyJbl. BHyTpeHHHH 00BEM MOne-
kyn JHK v PHK MmoxHO paccMmaTpiBaTh, Kak CBOCOOPaA3ZHYI0 «HEPHYIO
AbIPY» cOo3AaBaeMYylo AKHMBOH maTepuei. bonswas gacTh GUIHYECKH MLIOT-
HOM MaTepHH, MOManarlIEH B 3Ty «YEPHYIO AbLIPY», HCYE3AET H Npeodpasy-
€TCa B APYTYHO GOPMY —— CBODOAMBbIE NEPBHUYHLIC MATEPHH.

TaxuM 06pazoM, cTosfiuas BOJIHA MEPHOCTH, CO3aBaeMas CITHPATLHOH
ctpykTypod Mosexynst PHK unu JHK, sasnsercs JOCTATOYHBIM
YCJIOBHUEM BO3HUKHOBEHHSA XHU3HW U co3HaHuA. Ho, 9T0 e 3To Takoe —

,
“% Bonce nonpo6io 06 31oM cm. rnasy 2.
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cozHauHe?!

Bepuéwmca x npoueccaM (GOpMUPOBAHHSA TaMATH, a TO9HEe, NONTOBpe-
MEHHOH MaMATH. BHEIUHWH CHIHAN 4Yyepe3 OpraHbl YYyBCTB, B BHIAE HOHHOIO
Koja JOCTHTas M03ra, Co34aéT A3(PUPHLIH W aCTPaTbHBIN OTNEYaTKH Ha COOT-
BETCTBYIOLLIHX YPOBHSX HEHPOHOB. B ciydae ponroBpeMeHHOW NaMsTH, 3TH
OTNI€YATKH OCTarOTCA HaBCceraa WiH, no KkpalHeH Mepe, OUeHb HAadoTO.

PaccMOTpHM nBa coOCeNHUX HEWpOHaA HAa 3DHPHOM H aCTPANLHOM YPOB-
HAX, Y KOTOPBIX UMEIOTCA OTIEJATKH HOHHLIX KOAOB Pa3HLIX BHEMIHWX CHT-
HanoB (cM. Puc.93). BcrmoMHUM, 94TO B MO3Tr NMOCTYMAaT MHJUIHOHBI CHTHA-
JIOB W3 BHEWIHEN CpPenBl H, CJIEA0BATENLHO, HOBbIE H HOBBIE CATHATBI CO31a-
10T OTNeYaTKH Ha 3QHMPHOM H acTpanbHOM YPOBHSX HedpoHOB. [loatomy,
pSAOM C TNPEAbUTYTHMH OTNe4aTKaMu MOSBAAIOTCS HoBbie (cM. Puc.94,
Puc.95).

Kaxnblit HOBBII BHENIHHH CHTHa, CO3AAIWIHT 3PHUPHBIH H acTpanbHbIH
OTIeYyaTKH (AONroBpeMeHHas NaMaTh), N100aBNAET o4epeaHOH «KHPITHIHK B
CTPOUTENBCTBO «3daHHA» CO3HaHUA (cM. Pue.96, Puc.97). U 3TtoT npouecc
«CTPOHTEJBLCTBA» COZHAHHUSA NPOAOJAKAETCH A0 T€X NMOP, NOKA «YAATEH-
Hble» MON00OHbLIM 06pPa3oM CTPYKTYPhl HefpoHOB HAa DPHPHOM H acT-
pannniom ypoBHax HE COMKHYTCH (cM. Puc.98, Puc.99).

COMKHYBIUMCE MexkIy cOOOH Ha IPHPHOM H aACTPATLHOM YPOBHSX,
CTPYKTYpPbI 11€HPOHOB MO3ra CO34al0T FOPH3OHTAJIbHbLIE O00bEeAHHCHHS
HeHpoHOB. M ecnu 10 HTOro MOMEHTa KaXX bl HCHPOH OBLT MPOCTO «COCE-
AOM» IS BCEX OCTaNbHbIX €3 Kakoro-nHdo akTUBHOrO B3aHMOACHCTBHUSA C
HUMH, TO MOCJIC CMBIKAHHA CTPYKTYP Ha DPHPHOM H aCTpa;IbHOM YpOB-
HsX, Bo3uHkaer eaMHas OBLUAS CTPYKTYPA MO3T'A HA D®UP-
HOM U ACTPAJIbLHOM YPOBHAX HENPOHOB.

J1o 3TOr0 MoMeHTa HMeeTcs coBokynHocTs HE B3anmoneiicTByomnx
MexaY CO00H KJIEeTOK MO3ra — HEHPOHOB, MOCHE 3TOr0 MOMEHTA, BO3HH-
kaeT CUCTEMA B3auMOACHCTBYIOLWHX MeKAY co00H Ha 3pupHom u ac-
TPAJLHOM YPOBHAX HelHpoHOB Mo3ra (cM. Puc.100).

Yepes BO3HUKILIHE 30HBI CMBIKAHUHS MEXIY COCEAHHMM HEHpOHAMHU Mep-
BMYHBIE MATEPHH HAYHHAIOT MEPETEKATh OT OOHOIO0 HEHPOHA K APYroMy H
TAK — 0O KOHEYHOro HeHpOHa B HENno4YKe COMKHYBLUUXCA Mekay CO00H
3OHPHLIMH H ACTPAJbHBLIMH TEJ1AMH HCHPOHOB. AHATOTOM MOIYyT Cny-
XKUTE KaHABY, COCIMHATONINE MEXIY CODO¥ pekH, Mo KOTOPLIM ROIA U3 Ofl-
HOH PEKH MOXET NonacTs B APYTYIO, TIOTOM — B CAEAYHOMIYIO H T.1., BIJIOTH
10 OK€aHa WNH Mop4.

224



Huxouaii Jlesawos «Cyunocts i Patyz. Tom |

225



Huxouaii Jlesawon «Cyuwnocts 1 Pazys». Tow [

o bea

-
L]

o,
)
L]
o8
a

3=

Bg's ®
L
S e

3,

226



Huxonaii Jlesawos «Cyuwnocrs u Pazysn. Towm |

L
[}
L J

i'-'l :l‘. ¥

227



Huxouaii Jlesawon «Cyuwnocts 1 Pazys». Tow [

228



Huxounaii Jlesawon «Cyumocts i Patyan. Towm |

229



Huxouaii Jlesawon «Cyuwmnocts 1 Pazys». Tow [

230



Huxosaii Jlesawon «Cyulnocts 1 Patyxm. Towm |

-
-l
.
fa
L ]
X

231



Huxouaii Jlesawon «Cyuwnocts 1 Pazys». Tow [

232



Huxonaii Jlcsawos «Cyuniocts 1 Pazysy. Tom |

U 310 — B TOM caiydaé, Korga «reppas» p€dka BnaigacT B MAJICHLKOE
03€pO U HanpaBJICHHEC e€ TeueHHsda MOXET ObITh INNPpOTHBOMOJIOXHLIM HarpaB-
JJEHHIO, A€ HaAXOAHWTCA OKEaH. CoenHHeHHe nocpcaCTBOM KaHaJIOB ACNacT
p€albHBIM Ka3aJ10Ch OBl HeBO3MO¥HOe. Tak M CMBIKaAHE NMoCpeEACTBOM OT-
NMeYaTKoOB BHCWHHUX CHICHAJIOB Ha Bd)H'pHBlX H aCTpajlbHbIX YPOBHAX A€NACT
BO3MOKHBIM, 9TO TEPBUWIALIC MATCPHH, BbICBODOKIEHHBIE B npouecce
paculenieHHa OAHUM HeﬁpOHOM MO3ra, Ha4YHHAKOT HaCLIIATH 3¢Hprle
H acTpajibHbIC TE¢J1a l'leﬁpOHOB, KOTOPbLIC COCIAHCHBLI C HAM B LHENMOYKH.

TaxuM 0Opa3oM BO3HMKAET MHPKYJIANHA NepBHYHbIX MaTepuii HA
3¢pupHoM H HA acTpanbHOM ypOBHAX, a HE MeXAY HHMH, KaK 3TO NMpPOMC-
XOAUT ¥ HECOENWHEHHBIX B LEMOYKH HEHPOHOB Mo3ra. CMblkaHHe Ha 3¢up-
HOM W aCTPaNbHOM YPOBHSAX MOYET NMPOHCXOAHTb TONBKO MeAAY HeHpPOHa-
MH-coceaaMu. (CnenoBaTenbHO, CHTHANbl BHEIMHEH Cpedbl, CO3AAromIHe
a(VpHBIE M aCTPanbHBIE OTMEYAaTKH Y HEMPOHOB-coceaeH AOMKHBLI ObITh Ka-
YeCTBEHHO OJIM3KH APYT ApYry.

Mmenno GJaH3KH, 2 1e TORAECTBEHNHBI, KAK, HAIPHMEP, U3YMPYIHBIH
UBET M 3enéHBIH, ronyboit U TéMHO-ronybol. CurHambl BHEIIHEH cpeabl
AOJKHBI ObITH AOCTATOUHO OAM3KH APYr K APYTY, 4TOOB! BLI3BATH MU3MEHE-
HHUA Y HEMPOHOB-COCEEH H, B TOXE BPEMSA, HMETH HEKOTOPBIE Pa3NHHUHA.
JIMEHHO He3HauuTEeNbHble pa3iMyua MexAy BHEIWHHMH CHIHanaMu odecne-
UUBAKOT CO3JIAHHE OTMECYATKOB HAa IPUPHOM U aCTPATBHOM YPOBHAX MCEXAY
COCEAHHMMY HEHUPOHAMM, YTO H CO3AACT BO3MOKHOCTh HX CMBIKAHUA.

CMbikaHHe 3PHUPHBIX M aCTpPasIbHbIX TeJl COCEIHUX HEHPOHOB, KakK HaBe-
JEHHE MOCTOB Ha TEPErNpaBe, COCAHHAET B OAHY CHCTeMY, B OAMO LeH0e
ABa cocepHHMX HeHpoHa. HoBbIH KaueCTBEHHO ONM3KHH BHELIHWH CHrHan
nepebpachiBaeT «MOCTHK» MEXIY COCETHHUMH HelpoHanMH ¥ Tak Jaiee — oT
cocena k coceay. B pesynbTaTe TaKOro «MOCTOCTPOMTENBCTBA», B €AMHYIO
CUCTEMY, B LIEMOYKY COCAMHAIOTCA HEHPOHEI, KOTOPBIE HA (PHIHYECKH MNOT-
HOM YPOBHE pacrofoXeHbi Ha HEKOTOPOM PacCTOAHHU IPYF OT APYTra H HH
MPH KAKHX OOCTOATENBCTBAX HE MOTYT 00pa30BaTh OANY CHCTEMY.

TakuM o0pazoM, (pH3UHECKH TUTOTHBIC HEHPOHB! MO3Ta, KakAblH U3 KO-
TOPBIX ABJIAETCA YACTHIO KHECTKON CHCTEMDBI M HE B3aHMOAEHCTBYIOT MEXIY
cObOH, NPHOOPETAIOT HOBLIE KAYECTBEHHbIE BOIMOKHOCTH. OHH CMBIKAOT-
ct MeAKNYy COO0H, MOCPEACTBOM OTNEYATKOB HA JPHPHOM H ACTPATBLHOM
YPOBHAX HEHPOHOB.

B pesynmsTaTte >TOTO mpouecca, Ha IQUPHOM H ACTPATEHOM YPOBHAX
HEAPOHOB MO3ra MOABMAAIOTCA LUENOYKH, COCTOATIME W3 B3aHMOACHCTBYIO-
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IHX MEX Ay COOOH IPHPHBIX M acTpaNBHEIX Ten HeHpoHOoB. [1o Mepe Hakon-
NEHHs MO3rOM HHMOpMALIMH, KaK CIEACTBHE BO3ACHCTBHUA BHEMIHEH cpeabl
yepe3 OpraHbl HYBCTB, HMCJ0 NMOAOOHLIX Uenodek Bo3pacTaeT. Yem Goraye
MHPOPMALHA U3 BHEWIHEr0o MHPa, TeM 6ojibllee KONHYECTBO YUACTKOB
KOPbl FOJIOBHOIO M03ra 00pa3yloT CBOM UENMOUKH.

[lo >TH LETOYKH OCTAOTCA WIOTHPOBAHHBIMA APYT OT Hpyra. TOMBKO
KOTla MO3T BIHUTAacT B ceOs onpenenéHHblii o0BEM HHMOpMaLHH, TIPHIEM
Ka4yeCTBEHHO MHOTOOOpa3HOH, 3IPHPHBbIE H ACTPANbHbIC NENOYKH HeHpo-
HOB C/JIHBAlOTCA B OAHY CHCTeMY. B pe3ymeTare 2TOro CTaHOBUTCH BO3-
MOXHBIM CMBbIKaHHE MeXay cOOOH Y4acTKOB KOpbl FOJOBHOIO MO3ra, CBf-
3aHHBIX C PA3HBLIMH OpraHaM¥ TYBCTB.

Hanpumep, yBuaes 1010k0, He nMpeacTaBaseT HOMLIOro Tpyaa OWYTHTE
€ro BKYC, 3anax, NONy4uTh MPEACTABIEHHE O €ro TBEPIOCTH, TeMnepaTtype,
BA3KOCTH U T.1. [1pu 3TOM na’e Had9HET BbIpabATHIBATLCA XKETYAOTHBIN COK.
TIpenbIIyIUMi XUBHEHHBIH OMNBIT ¢ A0AOKAMU NAET BO3IMOXKHOCTDL, TONBKO
TPH HANHYHU OAHOTO W3 BHEIWHWX BO3NEHCTBYIOMMX (PAKTOpPOB, CAENATh
npeacTtaBneHne o6 oOnexTe B HenoM. M 310 mpencraBnenne dyaer mMHoro-
MJaHOBBIM M NPAKTHYECKH MONHBIM.

[Topsiaka neBSIHOCTO ACBATH NPOUECHTOB MHHOPMALIMU O ADJTOKE MOXHO
NONYYHUThL TOALKO TO €ro BHEWHEMY BHAY, 3anaxy Wiad Bkycy. Mo3r cawm
BOCCO342€T MONHYI HH(POPMaUHIO O 2010Ke, MOCPEeACTBOM TOr0, UYTO BECh
CrEeKTp WH(OPMILMH O HEM COENHHEH B OAHY CHCTEMY Ha 3(PHPHOM W acT-
pPanbHOM YPOBHAX HEHPOHOB.

Uto e ocTaéTcs 3a «0OpPTOM» CO3aHHOH MO3IOM «KapTHHbI» Adnoka?!
Tonbko HexOTOpble 0COOEHHOCTH, KOTOPbIE MO3I HE B COCTOSHHH BOCTIPOH3-
BeCcTH Oe3 aomonuuTenbHOH WHpopmauuu. B bonbwuHcTBEe caywaes, Ha-
TIDHMED, MO BHEIIHEMY BHAY HEBO3MOXKHO MOJYYUTE NPEACTABIEHHE O TOM,
yepBHBoe 206n0k0 WKW HeT. Ho nonoGHas wHdopmauHs He HIMEHSET rNaBHO-
T0 —— A0M0KO OCTaéTcs AOGNOKOM. ..

Moar, kax rybka BOHTHIBAET MOCTYIAKOIMIYID H3 BHCIUHEIO MHpa HH-
dopMaunto. OTnHure oT ryObKH MPOABAAETCA B TOM, YTO MO3T NMPH ITOM Ka-
YECTBEHHO U3MEHSAETCS, 9ET0 HEeNb3s CKa3aTh O ryoke.

KauecTBeHHOE H KOMWUECTBEHHOE MHOroobpasue HHGpOpMALMH, NOCTY-
narouleid U3 BHEOIHEro MUpa B MO3T 4epe3 OpraHbl 4YyBCTB, MPHBOIMT K TO-
MY, 9TO Ha 3I(PUPHOM W aCTPaANLEHOM YPOBHAX MO3Ta 00pa3yeTcs CHCTCMa CO-
EAWHEHHBIX B OOHO LENOE COTEH ThICAY, a TIOPOH H MHOTHX MHJINHOHOB Le-
TIOYEK, COCTOAIHX W3 IPHUPHBIX W aCTPANBHBIX TE/1 HCHPOHOR.
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B Mo3re, 1oa BO3/ICHCTBHEM CHTHAJIOB W3 BHCIIHEH Cpeabl, TOCTOSHHO
MPOUCXOAUT TMOSBIEHUE HOBBIX LEMOTIEK, KaXaas H3 KOTOPBIX, CTAHOBACH
yacTsio oblIed CHCTEMbl, «HAKAAABIBASAChY HA YWXKe CYIIECTBYIOILHE LEMOou-
KH, CO3AET HOBBIE NOTIOJIHUTENBHBIE CMBIKAHUSA Mexay nernodkamu. IToss-
naeTcsa BCE bonblue U HoNbule «TEPEKPECTKOBY MEXAY LEMOoUYkaMH B CHUCTe-
Me. ITO TIpHBOIMT K TOMY, dTO TIEPBUYHBIE MATEPHH MO 3THM «TEPEKPECT-
KaM)» HE TONbKO HACHILIAKT 3pHPHBIC M acTpanbHble TeNa HEeHPOHOB, BXO-
AAMIHMX B CHCTEMY, HO M HAYHHAIOT UAPKY/JAUPOBATHL Ha 3PHPHOM H aACT-
PAJILHOM YPOBHSX MO3ra B NE0M.

W, kak cnencTBHe 3TOW UMPKYIAUMH, MMPOUCXOAMT HACHLILUEHHE H HA-
KON/TeHHE NePBHYHbLIX MATEPHH HAa dXDHPHOM H aCTPATEHOM YPOBHAX MO3-
ra. M korna 370 HachIlMEHHE NOCTHTAeT KPHTHYECKOro YPOBHS, POXKIaeTCs
yyno CO3HAHMS. bnaromaps «nepekpécTkamy LeNnodek, MpOUCXOJAT Aa-
CBITUCHHE TNEPBUYHBIMH MATCPHAMH BCEX aKTHBHBIX l-lCﬁ'pOHOB Mo3ra, B pé-
3yNnbTaTe Y€ro OH CO30aET MOCTAaTOYHO MOJHYIO KAPTUHY OKPYXalollero MH-

pa.

Ho 310 He BCE. HacelneHnue I(HpPHLIX H aCTpaibHBIX TEN aKTHBHBIX
HEHPOHOB (aKTHBHBLIMH HEHPOHAMU ABJAIOTCA T€ HEHPOHbI, KOTOPbIE Yy4acT-
BYIOT B (JOPMHPOBAHHH 1IENOUEK) TIPHBOAHT K H3IMEHEHUI0 MX COOCTBEH-
HblX YPOBHEH MCPHOCTH. BO3HHKaeT NOMOJHHTENBHOC HCKPHBJICHHE
MEpPHOCTH TNMPOCTPAHCTBA Y AKTHBHbLIX HeHPONORB, B pe3ylbTare d9ero,
COOCTBEHHBIH YPOBEHb MEPHOCTH IPHPHOrO H acTPaNbLHONO TN AKTUBHOIO H
MACCHBHOTO HEHPOHOB CTAHOBATCS PA3AHUHDBIMH.

U korma oTO HACHIILEHHE TIEPBHYHBIMH MATEPUAMH J(HPHBIX U aCT-
PANIbHBLIX TeNl aKTHBHbLIX HEHPOHOB NOCTHIAET KPUTHUECKOH BENHYHHBI, A0-
MOJHHTE/NbHOE HCKPHBJICHHE MEPHOCTH HPOCTPAHCTBA CTAHOBHTCH
croas Beanko, yro MPOUCXOAHUT CMBIKAHUE MEXOY DPUP-
HBIMHU U ACTPAJIBHBIMU TEJAMHU AKTUBHbBIX U MACCHB-
HBIX HEUPOHOB.

A 4TO 3TO0 03HauaeT?!

A 3TO 03HAYaeT TO, YTO B MO3Te NMPOHUCXOAHT MOABNEHHE HOBBLIX LENo-
YeK aKTHBHbIX HeiiponoB BE3 Buewmnero curnana. Jpyrumu cnosaMu, B
MO3T€e YeJIOBEKA NOABNISAIOTCS MBICAH — PEAKIHH, He ABJAKIOWIHECH Npsi-
MbIM OTpa)KEHHeM peanbHOCTH. HesloBek npuodOperaeT BOZMOAKHOCTH
CAMOCTOATEJBHO MBICIOUTD. Ilpoucxoaur powxaenne CO3-
HAHUS!

A 3TO O3HAYAET, 9TO OJHO U3 TAWHCTB NMPHPOIL!, POXKAEHHOE H3 Xa0ca
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Matepuu — MBICJb — npeacrasnser cob0OH 3aMKHYTYIO LETIOUKY dPHP-
HBIX W acTpanbHBLIX T€A HEHPOHOB, MO KOTOPOH LIMPKYJIHPYIOT NMEPBHAHLIC
MaTepHH.

HwmeHHo Gnarogaps 3aMKHYTBIM LEMOYKaM H UHMPKYIIAUWH MEPBHIHBIX
MaTEPHH MO HUM, YEJIOBEK B COCTOSTHHH AYMaTh, YE€MOBEK B COCTOSHHH MbIC-
nMTh. UMeHHO Bnaronaps TOMY, 4TO MO3T 4€EJIOBEKa B COCTOSHHMH CO3AaBaATh
HOBbIE LEMOYKH 0e3 YyYAaCTHH BO3IEHCTBHSA BHEIUHEeH Ccpeabl yepe3 opra-
Hbl YYBCTB, YEJOBEK MOXET CO3/1aBaTh HOBOE, MEYTaTb, H3MEHSATH OKpY-
KAFOILYO TIPHPOOY, TIPOHHKaTh B TITYOMRBI €€ TaHH B abcTparMpoBaThCs OT
€€ peanbHOCTH.

Ho ang Toro 4to0sl 3TO NPOH30WII0, CHCTEMA NOMKHa «co3peTb». CHa-
yana peanbHOCTh AOJKHA OCHOBATENLHO «HACHAETHUTH» Ha I(HPHOM H acT-
PAJILHOM YPOBHSIX HEWPOHOB MO3ra. XaoC OKPY:Katoulero Hac MUpa — 3TO
TIiepBOE, 9TO OOPYIIWBAETCA HA MOOOE KHBOE CYMECTBO, MPHOIEAMEES B ITOT
CyMacilealTHil 1 B TOXe BpeMs NPeKpacHbIi MHp. HUenoBeKk — HE HCKloYe-
HWE W3 ITOTO TNpasuna.

Ho wksana xaoca BHEmMHEro MUpa He AOCTATOIHO, YTOOBI B rnyOHHaX
MO3ra 4YesnoBeKa NMosBUNCca cnadbii U XpYNKHH pocTok co3nanus. Hudopwma-
LHA BHELIHErO MHpa NPOCTO HE B COCTOSHHH COTBOPHTE DTO WYIO NMPHPOAEI
N0 OAHOW MPOCTOH nNpuyHHe — HWHPOpMaUHH, HAKOTUIEHHOH B8 TEYEHHE
KWU3HH ONHOTO YEeI0BEKA NPOCTO HEAOCTATOMHO.

Tonbko 06BEM MHPOPMaAUWH, HAKOTINCHHKII GonbmIol rpymnoit 1 yceo-
€HHBIIl KaxAbIM, TIO3BOJIAET CBEPLUMTHCA ITOMY Yyldy npupodbl. YenoBek
BHE cooOuecTBa cede NoNoOHBIX MpeBpallaeTcs B OYEHbL COOOpa3HTeNbHOE
XKWUBOTHOE, HMEHHO YXHBOTHOE, XOTH BHEUWHE OH 1i¢ DyAeT HUYEeM OTNHYATh-
CA OT «CYACTIMBUHUKOBY. TONLKO cpeau cebe moaodOHLIX, BMHUTHIBAR KAK ry0-
Ka, OMbIT NPCABIAYILIUX MOKONEHUH, HAKOTIIEHHBIH B TE9E€HHE CTOJICTHH de-
JIOBEUECTBOM, B HENOBEUYECKOM MO3Ie MOXET BCMBIXHYTh HCKPa CO3HaHHA. ..

JlaBaiiTe nonsiTagMcsa NMOHATH, NMOYEMY CYWECTBYET KPUTHYECKHH O00b-
EM UH(OPMALIHH, HEOOXONMMEIH NS 3aPOKAEHHS CO3HAHUS Y 9eNOBEKa.

BcOMHHM, 4TO MOABACHHE CO3HAHHA CBA3aHO C BO3MOXHOCTLIO MO3ra
yenoBeka co3AaBaTh HOBbIE LIEMOUKH 0e3 BO3NEHCTBHA CHIHANA H3 BHELIHEH
cpensl. [locne poxaeHus Mo3r pedGéHka — Kak HEHaITHCAHHAA KHWTA, B KO-
TOPOH TOMBLKO OMHM YWCTble CTPAHHULI, Ha KOTOpBIE TOJILKO MPEACTOMT
cymebe 3anucaTs TIepBBIC CTPOYKH. BCe HEHPOHSI MO3Tra HAXOAATCA B CBOEM
TIEpBO3NaHHOM, AEBCTBEHHOM COCTOAHHH H MOAITOMY Ka9€CTBEHRO TOXKIECT-
BEHHBLI ZIPYT APYTY. A 3TO O3Ha4aeT, HTO OHH HMMEIOT TOXKAECTBeHHBbIE
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YPOBHH COOCTBEINHOH MEPHOCTH.

C mnepBLIM B3A0XOM TTOTOK WH(OPMALHY H3 BHEOIHErO MHpa depe3 op-
raHbl YyBCTB HAYHHAET MOCTYNMaTh B MO3r pebénka. ITo3ToMy HellpoHbl MO3-
ra, He NMOABEPrIHecst BO3ACHCTBHIO HH(POPMAUWH W3 BHEDIHEH Cpedsl, Oy-
€M Ha3bLIBATh MACCHBHBIMH.

CHruaansl 3 BHElWHeH cpelbl, Npeobpa3oBaHHble peUenTopaMd OpraHoB
qyBCTB B UOHHLIE KOMABI, JOCTHTAs HEHPOHOB, KAYECTBEHHO H3MEHSIOT
CTPYKTYpPY 3(HPHLIX W acTPaTbHLIX TEJl HEWPOHOB MO3ra’ Ilpa >ToM, y
3TUX HEUPOHOB M3IMEHAETCA YPOBEHb COOCTBEHHOH MepHOCTH. HeHpoHBI
MO3ra, Ka9eCTBEHHO BUAOW3MEHEHHDbIE HA 2(VPHOM U acTpPaTbHOM YPOBHAX
Mol BO3OEHCTBHEM NMOTOKAa HH(MOPMAUMH H3 BHEWHEH cpeldbl, bynem Ha3bl-
BATH AKTHBHBLIMH. AKTHBHEIE HEHPOHBI UMEHOT H0Jiee BLICOKHE YPOBHH COD-
CTBEHHOW MCPHOCTH.

Takum 06pa3oM, Ha OCHOBAHMH 3THX 0003HAUCHUH MOXHO ONPEACAHTH
BCE HEHPOHBLI HOBOPOXWIEHHOTO, KaK naccHBHule. Toraa, no Mepe nocryrJie-
HUS B MO3T HH(POPMALMH U3 BHEWHEro MHUpa Yyepe3 OpraHsl 4yBCTB, KaK pe-
3ynbTaT (HOPMHPOBAHHSA AONTOBPEMEHHON NaMATH, MOABIAIOTCA AKTHBHLIE
HelPOHbI, KOIHYECTBO KOTOPHIX MOCTOAHHO BO3PACTaeT NO Mepe Pa3BH-
THA pebénka.

HauuHaercs nepBas ¢aza HAKONJEHHA KaUueCTBEHHbLIX H3MENECIHHA
Ha 3(PUPHOM H acTpanbLHOM YPOBHAX HEHpPOHOB Aro3ra. Mo3r pebéHka Bnu-
THIBACT BCHO WHPOPMALIMIO M3 BHEWHEro Mupa. B daze HakonmaeHUs NOMH-
HUpYyeT npouecc (GpOPMHpPOBAHHMS AONTOBPEMEHHOHW NaMATH, 9TO ABAAETCA
HCOOXOJAHMBIM YyCJI0BHEeM ObLICTPOro HAKOMJIECHHA AKTHBHLIX HEHPOHOB
MO3roM pedénka.

Ecnu mo TeM WIIH HMHBIM NpUYHHAM HapylaeTcs npouecc GpopmMHpoBa-
HWA JIONTOBPEMEHHON MaMATH B TeYeHHe nepBbIX 6-8 JeT kH3HH pedEHKa,
MO3T MOCIEAHEr0 MPAaKTHUYECKH TEpPsAET BO3IMOXHOCTb AANbHEHIUEro pa3sH-
THA. TakMMHM MPUYHHAMH MOTYT OBbITh HacNCACTBEHHBIE 3adonesBanus, a
TaK¥e HHMEKUHOHHBIE MPOLECCEHl B CITHHHOMO3TOBOH YHAKOCTH HWIH B KOpPE
rosoBHOro Mo3ra. Ecnu e noesér v cyapba obepekET oT noroOHOH «Ha-
MacTH», PaHblUe HUITH MOo3ke (6e3yCnoBHO, MPECAMOYTHTCIBHO paHbIlie), KO-
AWUYECTBO AKTHBHLIX HEHPOHOB AOCTHIHET KPUTHYECKOTO YPOBHA.

[Ipexne ueM NpoONOMIKUTL aHANH3 3apOKIAEHHA CO3HAHHA, XOTeNnoCh Obl
OTMETHTB, 9T0 WH(OPMAUNSI PA3HOTO KA4YeCTBA BBLI3LIBACT PAIHUYHbIE

) -
Bonce l'lOLlpOﬁHO O HOJITOBPCMCHHOH rnaMsTH CM. B 1J1aBC 5.
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KAYeCTBCHHbIC M3MCHEHUA dPHPHBLIX H ACTPaJIbHbLIX TE1 B HEApPOHAX
Mo3ra. Yem cHibHEEe HW3MEHAETCH YpPOBEHL COOCTBEHHOHW MEpHOCTH 3dHp-
HBIX M aCTPAIBHEIX TEJT aKTUBHBIX HEHPOHOB Mo3ra B (pa3ec HaKOIMACHHUA, TEM
OONBIIWH 3BONIOUMOHHBI NOTEHLHAN TOJ1yHaeT JaHHBIH MO3T.

DTO CTAHOBUTCH NMOHATHO, €C/H BCMIOMHHTHL KAa9€CTBEHHYIO CTPYKTYPY
KJIETKH W CTETIEHbL BIHAHUA COOCTBEHHOTO YPOBHS MEPHOCTH J(PHPHOTO H
acTpalbHOTO TeJl HAa COCTOSSHHE KaueCTBEHHLIX 0apbepoB (H BO3MOXHOCTHL
VX OTKPBITHUA) Mexny 3GhVPHBIM H acTPATBHBIM, ACTPANLHBIM H TNEPBBIM
MEHTATLHLIM YpOBHIMHU (cM. Puc.40, Puc.41, Puc.42).

Kakum #e obpa3zomM H3IMEHSETCS YPOBEHb COOCTBEHHOH MEPHOCTH Y aK-
THBHBIX HEAPOHOB? OTBET Ha 3TOT BOMPOC «ISXKUT» OYKBAILHO Ha MOBEPX-
HOCTH. CTOHT TONBEKO BCNOMHHTE O TOM, 9TO PELENTOPBl OPraHOB YYBCTB
Npeobpa3oBLIBAIOT CUTHAIBI BHEIIHEH Cpenbl B MOHHBIM Kon. MOHHBIR KOA,
JAOCTHTHYB HEWPOHOB MO3Ta, TIPOBOLUHPYET UENBIH pANd XHMHYECKHX DEaK-
UMH, B pe3yJibTaTe KOTOPBIX Ha HEKOTOPOE BpeMS W3MEHSETCS MOJEKYJAp-
Hel Bec monexyn AHK v PHK.

Monekynsl CTAHOBATCH «THAXENEe», 4TO, B CBOIO OUepelb, MPHBOAHT K
U3MEHEHHIO CTEMEHH BIIHAHHA 3THX MOJIEKYN H HEHPOHOB B LUENOM Ha MHK-
pOrpOCTPAHCTBO KNETKH. M, Kak cneacTsHe, MPOHUCXOOAMT HIMEHEHHE Kaye-
CTBEHHOH CTPYKTYpBI 3(HpHOro Tena HelHpoHa, a NpPH ONpeaAeNEHHBIX YCI0-
BHAX H aCTpanbHOro™ .

DdUpHBIC W acTpafibHbIC TEja HEHPOHOB, B CBOK OoYcpe/lb, CTAHOBATCA
«TAKENEE), TAKKE UIMEHAETCA M CTEMEHL WX BJIMSAHHUA Ha COCTOSAHHE OKpY-
AIOLIErO MUKPOMPOCTPAaHCTBA. A B cnyyae (POpMHPOBAHHSA NOJIFTOBPEMEH-
HOM NMaMATH, U3MEHEHHS KaYeCTBEHHOH CTPYKTYPbI 3PHPHLIX H acTPanbHbIX
TEA CTAHOBATCA TMOCTOAHHBLIMH WM NO KPaHHEH Mepe NONTOBPEMEHHLIMH.
Takum 0Opa3oM, CHIrHan M3 BHCOIHCH CpeAbl KAYCCTBEHHO N3MEHAET HEeH-
poubl Mo3ra. M, cnenosarenbHo, OT TOro, KAKOBA NMPHPOA2 BHELWHEro
CHI'HAJIA 3ABUHCHT CTENCHb KAYCCTBCHHbLIX M3MCHCHHH 3QHPHBIX H aCT-
PAJILHBLIX TEJt HECHPOHOB MO3ra.

Takum 06pa3oM, Mbl MPHILNK K NOHHUMAHHIO 3HAYEHHS KauecTBa NOCTY-
naiomel B Mo3r vHGOpMaUUH H € PONH B MPOLECCaX Ka9eCTBEHHBIX H3Me-
HEHHI B(PHPHLIX M aCTPANIbHBLIX TeJl HEHPOHOB, 0€3 Yero KauyeCTBEHHBIE
Dapbepbl MekKAy 3PHPHBLIM H aCTPATIbHBLIM, ACTPAJILHLIM H TNEPBbLIM
MEHTAJIbHBLIM YPOBHSIMH He CMOTAIH 6bl oTKpbITHCA. KavecTBo Hudop-

22 ~ o
“* Boncc nogpobHo 0 KpaTKOBPCMCHHONA H 10TIOBPCMCHHON NAMATH CM. B Ijiasc 5.
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MAUHH 3AKJAAbIBACT H ONPEACHACT NOTCHUHAJ PA3BHTHA MO03ra KaxkI/I10-
ro 4JeJioBeka.

JlaBaiiTe Tenepb onpenesiuM, KAKOBa POib KONHYECTBA HHPOPMALLHH.

AKTUBHBIE HEHPOHB! 0OpPa3ylOT LEMOYKH HA IPUPHOM W acCTpanbHOM
YPOBHAX MO3ra. B LleloYKe akTHBHBIE HEWPOHBI CMBIKAIOTCA MEXAY COOO
CBOUMH IPHPHBIMU U ACTPATBHBLIMH TeNaMH. B pe3ynbTaTe 3TOro nepBHY-
HEBIE MAaTepUH, BLICBODOXKAaeMBbIE TIPH NpoLeccax pacmernaenus HHIAIecKH
NJIOTHON MaTepHHU B (PU3UIECKH IUTOTHBIX Tejax ACHPOHOB, HATHHAIOT Mepe-
TeKaTh OT 3(PHPHOTO W aCTPAILHOrO TE€N ONAHOrO0 HEHpOHa K APYroMy H T.A.,
JI0 KpalHETo HEHPOHA B LIETIOTKE.

EcTecTBEHHO, TONBKO HacTh BbICBOOOXKIAaeMBIX TNEPBHIHBIX MaTepHI
«OTBETBAAETCH» OT BEPTHKATBHOM UMPKYISLUHH MEXAY YPOBHAMH ¥ CO3NAET
TOPH3OHTANLHOE JIBUKCHUE MEXTY S(HPHLIMH H acTpPaTbHLIMH TEiaMH
HeHpoHOB Mo3ra. IIpd 3TOM cO3AaETCA NOTMONHHTENBHOE HACHILIEHHE THX
TeNl HEHPOHOB, @ 3TO MPHWBOAHWT K YBENHWYEHHIO COOCTBEHHOrO YPOBHS MEp-
HocTH. HO B TO )€ BpeMs 3(pUPHBIE U ACTPAJIbHBIE TENa aKTHBHbIX HEHPOHOB
TEPAIOT MEPBHIHLIE MAaTEPHH.

Takum obpazom, HabnroaeTcs nea npouecca — NONOJHUTENBRHOE Ha-
CblLIEHWE NEPBHUYHLIMH MATEPHAMH B PE3YJibTaTe FOPH3OHTANBHOrO JBHKE-
HUA NO LUEMOYKE M MOCTOSAHHAS TOTEPS MEPBUYHBLIX MATCPHH YPHUPHBLIMM H
acTpanbHLIMK TeJaM¥ aKTHBHBIX HEHPOHOB. ECnH 3TH ABa npouecca, NpoTH-
BOMOJIOXHAIE N0 CYTH, NPHMEPHO PaBHBI, TO OHH HEHTPANH3YIOT APYT JAPYTa,
H BeCb 3(PPEKT AOMOMHUTENHLHOIO HACLILEHHS NPAKTHYECKH CBOAHTCS K HY-
To.

Kakunr e ob6pazoM 2ppekT TOMOAHHTENLHOIO HACKILUEHHS MOKET CO-
XPaHUTBCA U NMPHBECTH K KAYECTBEHHBIM H3IMEHCHHAM HPUPHBLIX H aCTpanb-
HBIX TEN AKTHBHbLIX HEHPOHOB B YaCTHOCTH M MO3ra B LEJIOM? A 04EHBL Mpo-
CTO.

Jns toro, 4To6bl 3TO MPOU3OWIIO. HCOGXOAHUMO YMEHbLIEHHE NOTEPb
NEPBUYNBIX MaTepHH dPHUPHBIMH H 2CTPABHBIMH TEaMH aKTHBHBIX HEH-
POHOB M YBeJIHYeHHe MOIUHOCTH RONOMHHTEJbLHOT0 FOPH3IOHTANLHOIO
HaCbILEHHS.

YMeEHbLIEHHE TOTepb MOMKET TIPOH3OWTH, KOrfaa LEeNOYKH aKTHBHBIX
HEWPOHOB CTaHYT 3AMKHYTbIMH. A 3TO, B CBOIO O4epellb, MOKET MPOHUIOHTH
B PE3VIIETATE NMPOUECCa CMBIKAHHA MEKAY PAIHLIMH LENOYKAMH AKTHB-
HEMX HEHAPOHOB, 9TO MOXET JIPOW3OWTH, KaK PEIYABTAT XA0THYECKOro npo-
Hecca CMbIKAHMA OMPOMHOTO YMcna uenodek mexay cobol. Takum obpa-
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30M, Xa20C WH(OPMALHH, BITHTHIBAEMBIH MO3rOM YENOBCKA W3 BHEWIHEH cpe-
ABI, ABJSAETCA He0OXoNUMBIM ycnoBueM ans 3apoxacHus CO3HAHHS.

Jlanee nns yBeAHYEHHUA MOMIHOCTH JAOTOJHUTENBHOIO FOPH3OHTAILHOIO
HaCBIWEHHWS HEOOXOOHMO, KaK MOAKHO OONBIIECE TUCITO aKTHBHBIX HEHPOHOB,
00pa3yIoWHX OAHY CUCTEMY, B KOTOPLIX OQHOBPEMEHHO MPOHCXONAT MNMpo-
LeCChl pacluerieHHs MaTepH. A 3TO CTAHOBHTCA BO3MOXHbIM, KOTAa YMCJI0
AKTHBHBIX HEHPOHOB, COEAHHEHHBIX B OXHY 001LYIO CHCTEMY, ROCTHFHET
HEKOTOPOH KPHTHYECKOH BEJIHYHHBI.

CrnenoBarenbHO, KPUTUYECKass JUCIEAHOCTH AKTHBHBIX HEHPOHOB, CO-
EOJWHEHHBIX B OAHY ODIOYI0 CHCTEMY SBNAETCA AOCTATOUHBLIM YCJAOBHEM
ans 3apoxaenus CO3HAHMAL.

W, onATb-TakH, KPHTHUECKASA BEJIMIHHA THCAEHHOCTH aKTHBHBIX HEHPO-
HOB, COCOHHEHHDLIX B OAHY ODLIYI0O CUCTEMY, NOCTHTAETCH CNOHTAHHO, MO
BO3NIEHCTBYEM BCE TOro e Xxaoca HHhOpMaUMK, BNUTLIBAEMOH MO3roM Ye-
NIOBEKa U3 BHEIHEH cpenbl (COBOKYITHBLIH ONMBIT MOKOJEHWH Il KOHKPETHO-
rO YENOBEKA TaKXe ABNACTCS BHEIWHEH CPEeAOH COUMANBHOrO XapaKTepa).

Takum oOpa3zoM, HekOTOpbIH O00BEM XxaoTHUECKOW HHQOpMaUHH H3
BHewwHeH cpeast aaseTcs HEOBXOJAWUMbBIM u JOCTATOYHBIM yec-
JosueM aAna nosiBnekus COSHAHUS.

B atoi Touke mbl nomowns K noHuMaHuio 3AKOHOMEPHOCTH
3apoxkaeHns COZHAHMUS na onpenenéHHom ypoBHe Pa3BHTHA M Opra-
HH3AUWH )KMBOH MATCPHM.

Homo Sapiens, kak Bua, B CHNYy CBOHX BHAOBbIX OCOOEHHOCTEH M KO-
NEKTUBHOH OpraHu3auHH, NpocTo «obpeuéH» Ha 3apoXKIAECHHE COIHAHHA.
Bcemy 3ToMy yenoBek 0043aH IKONOMHYECKOH HULLE, KOTOPYIO OH 3aHHMaeT
B JKOJOTHUYECKOH CHCTCME TUIAHETBI. DKOJOIMHYECKHE CHCTEMBI CMCHSIOT
APYT Apyra 1o Mepe pa3BUTHSA KHU3HH Ha nnaHeTe, Oonee coBeplilieHHas npu-
XONMUT HA CMEHY NPUMHATHBHOH. M 3TOT npouecc npononskaercsa a0 Tex nop,
NOKa HE BO3HHUKAET Takas IKOJOrvgeckas CHCTeMa, BHYTPH KOTOpPOH He nog-
BUTCSl HCKPa CO3HAHUA,

PazsuTHe, pa3ropaHue 3TOH HCKPEl CO3HAHHSA MTPUBOIHT K TOMY, 9TO HO-
CHTENM 3TOTO CO3HAHHSA HAYWHAIOT CaMH YTIPaBJifATh Pa3BHTHEM KH3HU Ha
cBoell mnaHeTre, co3naBas pa3yMHO MCKYCCTBEHHBIE JKOJOTHYECKHE CHCTe-
Mbl. HTO NOKa HENb3sA K COXAMEHHIO CKa3aThb O 9YefloBedecTBe... A Teneps,
BEPHEMCS K HaUMM «DapaHamy.

3HadeHHe KOJMWYECTBA H Ka9€CTBA BITHTLIRAEMOH MO3TOM H’Hd)OpMﬂL[WH,
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1 HaAECKCh, NMPOSICHUIIOCH H3 U3NIOKEHHOTO BuiMIe. He fACHBIM ocTancs emé
BOMPOC O PONIH BPEMEHHOTO WHTEpBaNia, «OTMYMEHHOr0 BCeBLIMUIHUM» Ha
NpaBo MOJYYHTE UCKPY co3HaHuA. Heywenu T'ocnoas bor gaért kawnomy M3
Hac TECT Ha BpPEMS, B TEYEHUE KOTOPOTO MLI NOJIKHBI «CITPABHTLCA» C MNep-
BOOUYEPENHOH 3aaayed — HaKOMHTh AOCTATOYHO CHil, YTOObI XOTA Obl «Ipo-
KYCHTB» KOXWIY 0noka nosAanus. U B 6naronapHocTh 3a 3TO KHBHTEIb-
HBIM «COK» CBETA MO3HAHUA OPOCHT KAXAYILEro...

[TocsrHém ewé pa3 Ha nmpaBa ['ocnoaa bora, Tak MM HWHaye, HaM BCE
PaBHO HEYETO TEPATD.

[TossBNeHWe orpaHWdeHHs MO BO3pacTy, IO KOTOPOTO PEOEHOK 10JIKeH
BTIHTaTb OMNpeneaEHHbIH OOBEM KaueCTBEHHON MH(pOpMaUHK 114 TOro, YTo-
OBl B HEM 3a)Krnack HCKpa CO3HaHWHSA, HMEET CaMO€ TPHBHATBLHOE OOBACHE-
Hue. OOBEM TONOBBI M, COOTBETCTBEHHO, KONHYECTBO HEHPOHOB MO3ra HO-
BOPOX/AEHHOTO W B3pOCJOTO YENOBEKA OTITHHAKTCS, TIPHHEM BECbMa CyMIE-
cTBeHHo. [locne poxaeHHs NpoAODKAeTCs UHTEHCHBHBIH pOCT OOBEMA de-
pefia W npouecc NeNeHUs HeHpOHOB MO3ra. B OCHOBHOM 3TOT npouecc 3a-
BEPLUACTCH K LIECTH-BOCHMH FOOaM > U3HH.

Kak BceM M3BECTHO, MPH AENEHHH MOAYYAIOTCA 1Be aDCOMOTHO OAHHA-
KOBBIE KJETKH, B TOM YHCJIE W HEHPOHOB. BCMOMHUM, 4TO HEHpPOHBI MO3ra
pasaeneHel Ha JABE KaTErOpHH — AaKTHBHBLIC U NAaCCHBHBIE. AKTHBHLIE HEH-
POHbI HMEIOT KAUECTBEHHBIE HIMEHEHHS CTPYKTYP MPHPHBIX H acTpanbHbIX
Ten, BOZHWKLLIMX NMOA BO3AEHCTBUEM CHIHAJIOB W3 BHemIHEH cpednl. [TaccuB-
Hble HEHPOHBI HE MMECIOT HHKAKHX KAYCCTBCHHBLIX HIMCHCHHIT H KauecT-
BEHHO TOXKIAECTBEHMbI APYr APYry, TaK KaK MOSIBHIHCHL B pe3ylibTaTe ae-
JIEHHA OAHOHW KJIETKH U, BCACACTBHUC HTOrO, ABIAIOTCA MOJHBIMHU «OIH3HE-
LHamMmu».

A 3TO 03Ha4aCT, YTO BCE MACCHBHBIC HEHPOHLI UMEIOT TOX/ASCTBEHHBIC
YPOBHH COOCTBEHHOI MepHOCTH. [lo3ToMy npH KX NeneHHH, COnpoOBOX-
JaroleM yBenwdcHue oObEMa MO3ra, TIOABASIOTCA HOBbLIC MACCHBHBLIC HEH-
pOHl;I C MUHUMANIEHLIM BOJIIOLIHOHHBIM )']I)OBHCM. B TO BPEMA KdK aKTHBHBIE
HEHPOHBI NOA BO3ACHCTBHEM NMOTOKA WH(POpMaUMWK H3 BHEIMIHEH CpEMdbl, Ka-
YECTBEHHO U3MEHSATOTCA H UMEIOT 00Jie€ BLICOKHH (MO CPaBHEHUIO C NMACCHB-
HbIMH HEHPOHAMH) 3BONIOUMOHHBIA YPOBEHbD.

[TodToMyY, NP HENEHUY aKTHBHBIX HEHPOHOR TTOJTYJArOTCH TOXKAECTBCH-
HbIE€ HM HOBEIE HEHPOHDI, «YHAC/MEA0BABLIHE» AONOJHHTENbLHbLIH IBOJIO-
UMOHHBLIH ypoBeHbL. MMeHHO Mo3ToMy 00bEM WHPOPMaLIMK, BNHTHIBREMOH
MO3TOM pedEHKa B NEpPBBbIE IIECTH-BOCEMDB JIET XXH3HWH, WMEET peruaionee

241



Huxouxail Jlesawon «Cyuwnocts u Pazysy. Towm |

3HAYCHWE AN TIOSBNICHUA Pa3yMHOCTH.

Jleno B TOM, 4TO NMACCHBHBIE W AKTHBHBIE HEHPOHEBI AEIATCA B NEPHOA
pOCTa MO3ra € TOKAECTBEHHOH MHTEHCHBHOCTBIO. [TpH AefleHHH KONH4YeCTBO
aKTHBHBIX HEHPOHORBR pacTET B rE€OMETpHHEcKoil mporpeccHu. M ecin mo3r
yesoBEKa Mo Bo3aeHcTBUEM HHGOpMaLUWH H3 BHEIHEH cpelbl NpHoOpeTaeT
HEKOTOPOE KPHUTHYECKOE KOJNIMUECTBO AKTHBHBLIX HEHPOHOB, TO K MOMEHTY
NpeKpalleHHsl akTHBHOro pocTa o6bEéaa MO3ra, YHCNO aKTHBHBLIX HEHPOHOB
NOCTUraeT TaKOW BENIHUHMHBI, ITPH KOTOPOH NMPOMCXOAHT KaueCTBEHHbIH
CKA40K B 3BOJIIOUHH KNETOK — OHHM NPpuoOpeTardT BO3MOKHOCTh KOJ-
JIEKTHBHO MbICJIHTD.

W He cayvyalHO TONABKO TpH, MaKCUMYM MNATb NPOUEHTOB OT OOWEro
yKcia HEHPOHOB MO3ra HOPManbHOrO 4YelloBEeKa aKTHBHBI, @ OCTANIbHbIE NE-
BAHOCTO NATb — JAEBAHOCTO CEMb NPOUEHTOB HEHPOHOB «cnaT». M uro ca-
MOE 0CaJIHOE, OHU «CTIAT» B TEUEHHE BCEH KH3HH desoreka. [lodemMy mpu-
pola co3fana noaobHyl0 «CHAUTYIO KpacaBHLLy» B MO3Te HejloBeKa H KaKOH
«MPUHU» H C MTOMOIUBIO KAKOTO «TIOLENYS» CMOXET NPOOYNHTH ITH HEHpO-
Hb! OT 3TOrO JIETapruieckoro cxa?!

A MOXeET OBITh, €IUE HE BPEMSA MPOCHINATHLCSA ITOH «CMAWIEH KpacaBHLIE»
YENOBEdCCKOr0 MO3ra, MOXKET OBITL 9eNIOBEK HE TOTOB K JTOMY Npodyxne-
Hu10?! Moxer ObITL CHila ¥ BO3MOXHOCTH CMAIEH 9acTH MO3ra HacTOALKO
FPaHAMO3HBI U HEBEPOSATHBI, 4TO OYyAET Ny4ywe A BCEX: ANA CaMOro 4eso-
BEKA W AJIA NPUPOALI B LENOM, 4TODOLI 3TOT coH nmpoaonxanca? Tloka npo-
nomxancs...

IIpononskancs Qo Tex rnop, NOKa CO3HaHHE YE€NOBEYECTBA HE JOCTHIHET
ONpenenéHHOro ypoBHS 3pesiocTH. J[yXoBHas He3pe.10cTh cTpaltiee
anepHor OoMOBI M IKONOrHUecKas KaTacTpoda, Ha TPaHH KOTOPOH HAXOAWT-
CA MAaHETa, HArAAJHOE TOMY HTOATBEPAAEHHE. .

www.levashov.info
www.levashov.name
www.levashov.org
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NMpunoxenune. OnNMcaHme puCyHKoOB

. Puc.l — MepHOCTb MPOCTpaHCTBa H3MEHACTCA
HETIPEPBIBHO, B TO BPeMS, KAaK ANX CNHSHUA Odepen-
HOM NMEPBHYHOH MATEPHUH C APYTHMH MEPHOCTBb ITPO-
CTPAHCTBa JONAHA U3IMEHHTLCA HAa HEKOTOPYIO BEITH-
yuny AL = 0.020203236. [locnenoBaTesibHOE H3Me-
HEHWE MEPHOCTH Ha OOHY U TY e BennmauHy AL saB-
NA€TCS KBAHTOBAaHHEM MAaTPHIHOIO MPOCTPAHCTBA W
BbIpakacTcsd KoIQPHIMEHTOM KBaHTOBaWHA. B pe-
3ynbTaTe KBAHTOBAaHHSA MPOCTPaHCTBA, B HEM OpMH-
PYIOTCA MPOCTPAHCTBAa-BCENIEHHBIE, OOpa3oBaHHbIE
CNHSHUEM pa3HOTO KOSTHYEeCTBa NMEPBHIHBIX MaTEepHH
M, CAeNOBaTENbHO, UMEIOUIHE pa3Hble YPOBHH cobecTBeHHOW MepHocTH. Co-
otBeTCcTBEHHO ALg = 2.97996:; AL, = 3.00017; ALg = 3.02037. Kaxxaoe npo-
CTPaHCTBO-BCENIEHHAA OT/AMUACTCA OT COCEAHHX HAa OOAHY MEPBHYHYIO MaTe-
puro. CoceaHee NMPOCTPAHCTBO-BCENEHHAs C OOMbIIHM YPOBHEM MEPHOCTH
MMEET B CBOEM COCTABE Ha OAHY MEPBHYNHYIO MaTEpHIO OONbILE M, COOTBET-
CTBEHHO, COCEAHES C MEHBILUM —— HA OAHY MEHbIIE.

Puc.2 B PC3YNBTATE UCKPHUBICHHS MPOCTPAH-
CTBA, BBI3BAHHOTO TEMH MWW HHBIMH TIPHYHHAMH,
BO3HHUKAIOT 30HBI CMBIKAHHA MCXKAY COCCIHHUMH TIPO-
Lanon CTpaHCTBAMU-BCEICHHBIMH. ECiM, Hanpumep, cMbIKa-
' | eTca MPOCTPAHCTBO-BCEIEHHAS C MeHBIIEH CODCTBEH-
HOH MepHOCTbIO L; € MpOCTpaHCTBOM-BCENEHHOH C
6oneweii Lg, TO B pe3yasTaTe 3TOrO B 30HC CMBIKAHHA
poxaaetcs 3se3na L, 118 npocTpaHcTBa-BCENECHHOM C
MEHLIUHM YPOBHEM CODCTBEHHOH MepHOCTH L4, AHa-
JIOTHYHO, CMBIKAWHE C TIPOCTPAHCTBOM-BCEIIEHHOH €
MEHBLWM YPOBHEM COOCTBEHHOH MEpHOCTH Lg, npH-
BOAUT K TIOSBNEHHUIO «YEPHOH ABIPBDY Ly y npo-
CTPAHCTBA-BCEJIEHHOH C DONbLIUMM YPOBHEM COOCTBEHHOM MepHOCTH L. Ye-
pe3, Tak Ha3elBacMhIC, TIOJIOKHTETLHEIC 30HBI CMBIKAHUA (3BE3EI) B HAME
NMPOCTPAHCTBO-BCENIEHHYIO MOMaAaeT MaTepHs U3 NMPOCTPaHCTBA-BCENEHHOM
c bonee BbICOKHM YPOBHEM MEPHOCTH, a Yepe3 OTPHUATEbHBIE 30HBI CMbI-
KaHus («4EpHBIC ABIPEDY) MaTEepHs W3 HAIIETO MPOCTPAHCTRA-BCEICHHOM IMO-
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TafaeT B MPOCTPAHCTBO-BCEJICHHYIO € MEHBIIWM YPOBHEM MepHOCTH. Kax-
J0€ MPOCTPAHCTBO COXPAHAETCA B YCTONYHBOM COCTOSHHH NMpPH HATHYHH Oa-
naHca Mexay 0ObEMaMH «BTEKAOIEH» H «BBITEKAIOMIEH) MaTEePHH.

Puc.3 — xakpnaa 3Be3na «KWBET» MHIATHAPAbLI
NET, TIOCAE 9ero OoHa «yMupaer. B TedeHHe 3THX
MUWJITHAPDAOB JET, BEMECTBO U3 TIPOCTPAHCTRA-
BCEJICHHOH ¢ Oonbmel MepHOCThIO Lg depe3 30HY
CMBIKAHUA, MOMAAEeT B MPOCTPAHCTBO-BCENEHHYIO C
MeHbmeH MepHocThto L, TIpw 3TOoM, 3TO BemecTBO
CTAaHOBHUTCH HEYCTOHYHBBLIM W pacrnagaerca Ha Tep-
BHYHBIE MAaTEPHH €ro odpasyronrre. CeMb NEPBHIHEBIX
MaTepUHd CNMBAlOTCA BHOBb, 00Opa3lys ¢HU3HUECKH
MIOTHOE BEINECTBO MPOCTPAHCTBA-BCENEHHOM L.

B 30He cMBIKAHHUA TaKOW YpOBEHB MEPHOCTH, 9TO
MPOHUCXOOWT CHHTE3 aTOMOB TEX 3JIEMEHTOB, COOCTBEHHBIH YPOBEHb MEPHO-
CTH KOTOPBIX TTO3BOJIACT UM COXPAHHKTL CBOK YCTOMYHBOCTE. B BepxHel 30-
HE YCTOMYHBOCTH (PM3HUUECKHU MAOTHOIO BELIECTBA «HAXOAATCA» TOMBKO, TaK
Ha3biBacMble, NETKHE neMeHTsl, Takne kak Boaopon (H) u reawmii (He). IMo-
ITOMY, B 30HE CMBIKAHHSA MPOUCXOAHT CHHTE3 3THX 3neMeHnToB. U e cay-
YaHHo OONbIAK YaCTh BELIECTBA HALLEH BCEJIEHHOH — BOAOPOA.

B 30HC cMblKaHHs MPOHCXOAMT aKTHBHEIH MPOLECC CHHTE3a BOAOPONA,
MacChl KOTOPOFO M COCTaBNAOT OCHOBY 3BE3A. Tak poxaaloTcs 3BE3AbI
TaK Ha3bIBaeMble, rosiyosie rHrantel. M3HauanbHas MjOTHOCTb «HOBOPOX-
AEHNLIX» OYEeHbL Mana, 1o B CHJY TOTO, MTO 30Ha CMbIKallUg HEOAHOPOANa Mo
MEPHOCTH, BOZHHKAET nepenan (rpaaHeHT) MEPHOCTH B HANpPaBAeHHH K LECH-
Tpy. B pesynsrare 3TOro MOJICKynbl BONOPOAA HAaYWHAKOT ABHUIAaTLCA K I(CH-
TPY 30HbI CMbIKaHUsl. HaunHaeTcs npouecc ¢xxaTus 3Be3Abl, B XON€ KOTOPO-
IO TINOTHOCTH 3BE3JAHOTO BEMICCTBA HAYHHACT CTPEMHTELHO PacTH.

[To Mepe pocTa MAOTHOCTH 3BE3AHOIO BELIECTBA, YMCHKINAETCH OOHEM
3aHWMAaeMbIid 3BE3NOH W YBENHUHUBAETCA CTEMEHb BAHAHHA MacChl 3BE3AbI,
KaK Ha YpPOBEHb MEPHOCTH 30HBI CMBIKAHHS, TaK H HAa aTOMHOM YypoBHe. Ta-
KHM 00pa3oM, COOCTBEHHBIH YPOBEHb MEPHOCTHM 3BE3IAbl HAYHHAET YMEHb-
WAaTbCA, @ BHYTPH CaMOH 3BE3[6l HAYWHAIOTCA NPOLIECCH CHHTE3a HOBBIX,
bonee THKENBIX 3N1eMEeHTOB. Bo3HHKaeT, Tak Ha3biBaeMasl, TepMOsIEpHas pe-
aKUMA M 3Be3/la HauMHAET M3JyuaTb UENbIH CMEKTP BOJH, KaK NMOOOYHBIH
3¢ PexT cuHTe3a 3nemeHTos. CleayeT OTMETUTh, 9TO, UMEHHO, Onaronaps
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ATOMY «IO000UHOMY dPPEKTY», BOZHHKAIOT YCAOBHSA U 3aPOKIACHHSA KH3-
HH,

B 30He cMBIKaHUSA MapaineNbHO MPOHCXOAAT 1Ba MPOLECCa — CHHTE3
BOAOpOJA TPH pacrnaje BeOleCTBAa MPOCTPaHCTBA-BCEIEHHOH ¢ Hornee BhICO-
KHM ypoBHeM COOCTBEHHOW MepHOCTH (BelIeCcTBO, OOpa30BAHHOE CHHTE30M
BOCbMM (pOpPM MEPBHUHBIX MaTepUid) U CHHTE3, B XOA€ TEPMOANEPHBIX peak-
LM, U3 Bolopona bonee TAXENBIX 3neMeHTOB. B pesynbTate 3THX mpouec-
COB 3BE€3N1a YMEHbIIAET CBOH 00BEM M, KaK CJACACTBHE YBE/NHYEHHS B Macce
oY Bonee TAKEMBIX, 9eM BOAOPOI 1EMEHTOB, YMEHBIUIAETCA H YPOBEHB
COOCTBEHHOH MepHOCTH 3Be3Abl. UTO B CBOIO ouepenb ymMeHbLIAeT 30HY
CMBIKAHHA.

HpyrumMu cnoBamMy, «POXAEHHAA» NPYTHM MPOCTPAHCTBOM-BCENCHHOM
3B€3/1a, U1 HAUIero NpOCTPaHCTBA-BCENEHHOW MOCTENEHHO OTAENAETCH OT
cBoeH «MaTepu», He mpaeaa nH, noaydaercsa nOOOMBITHAS aHAT0THS ¢ pa3-
BHUTHEM IMOPHOHA BHYTPH MAaTKH, KOTAA «COTKAHHBIH)» H3 KPOBH H MNIOTH
MaTepy MO MOKHAAET JIOHO MaTepH W HAa9HHAeT CaMOCTOATENBHYIO XH3Hb,
TaK W 3Be31a, «POXAEHHAA» TPOCTPAHCTBOM-BCEIEHHOH MOKUAAET <UJI0HO
MaTepy», Korga €€ ypoBeHb COOCTBEHHOH MEPHOCTH YMEHbLUAETCA, Kak
CNENCTBHE YBENWYEHHSA CTETEHH BIUAHHUA Ha OKPYXKAOMIEE NPOCTPaHCTBO.
OTAENHBWHCL OT «MATEPHHCKOM0» MPOCTPAHCTBA-BCENIEHHOM, 3BE3Ma HAYH-
HAET CBOIQ COOCTBCHHYIO *H3HB WH3HB, KOTOpas MPOIOIKACTCA MUIITH-
apAabl NET, IO UCTEYEHHH KOTOPBIX, OHa «yMupaeT». [[pasaa 3B€3abl, B CBOIO
o4epenb, VCMEBAIOT «POOMTEL» MAAHETAPHBIE CHCTEMBI, HA KOTOPBLIX HMEET
Warc NMOABHTHCS XU3Mb.

Puc.4 — paccMOTpHM MEXaHU3M POXKIACHHSA nna-
HeTapHOH CHCTeMBI. B npolecce cxxkaTua 3BE3/IblI Ha-
pywaerca ©OanaHc Mexay W3nyuvatolleH MoBepXHo-
CTBIO H H3nydarunM odvémoMm. B pesynasrare wero
NMEPBHYHBIE MATEPHH CKANMAHBAIOTCA BHYTPH 3BE3IEL.
HakonneHue nNepBHYHBIX MATEPHH, B KOHEYHOM HTO-
re, MPHBOAWT K TaK Ha3bIBAEMOMY B3PLIBY CBEPXHO-
Lo BOH. B3pbIB CBEpXHOBOH MOPOX¥AaeT NPOAONBLHBIE KO-
S | nebaHHs MEPHOCTH NPOCTPAHCTBA BOKDYT 3BE3ILI.
BbidpolwieHHbIe B3pbIBOM CBEPXHOBOH NOBEPXHOCT-
HBIE CJIOW 3BE3IbI, KOTOPEIE, KCTATH, COCTONAT H3 HaM-
oonee NErKUX 3AEMEHTOB, NMONAamalOT B MCKPHBIEHHA NPOCTPAHCTBA, CO3-
NAHHBIE TIPOJOMBHBEIMH KONEOAHWAMH MEPHOCTH, BOIHHKIUHMU TIPH 3TOM
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B3pbIBE. B 3THUX 30HAX UCKPHBJIEHHA TPOCTPAHCTBA H3 MEPBHIHBIX MATEPUH
TIPOUCXOAHUT AKTHBHBLII CWHTE3 BEINECTBAa, MPHUEM, CHHTEIHpYETCA UCIbIH
CMEKTP Pa3/IMYHBIX 3NEMCHTOB, BKJIIOYAA TAWENBIE M CBEpPXTaxEnnie. Yem
bonbllie mepenan MexIay YpPOBHEM CODCTBEHHOW MEPHOCTH 3BE3Abl H YPOB-
HAMH CODCTBEHHOH MEpHOCTH 30H UCKPHUBNEHHS MPOCTPaHCTBA, TeM Doiee
TSOKENDBIE 3EMEHTEI B COCTOSTHUH «POAHTHLCA» BHYTPH 3THX 30H M TeM Doree
YCTOHYHBBI 3TH TAKENBIE 3JTEMEHTEL.

B 3aBMCHMOCTH OT H3HAYaIbHBIX pa3MepoOB, B TCUECHHE YXM3HH 3BE3/bI
MOXeT ObITb OAWH WM HECKOJILKO B3PBIBOB CBEPXHOBOH. IIpA Kaxkgom Ta-
KOM B3pbIBE COOCTBEHHBIH YpPOBEHb MEPHOCTH 3Be3Abl YMEHbILAETCH, UTO
TIPUBOOHT K YMEHBIIEHHIO CHHTE3a JIETKHX JJIEMEHTOB W YBEAUTEHHIO CHH-
Te3a TkENLIX. B pe3ymbTate 3TOro mioTHOCTh, a CEAOBATENLHO, CTENEHD
BJIIMAHUSA 3BE31bl HA OKPYXKAIOWIEE MPOCTPAHCTBO YBETHIHBACTCA,

Ecnn u3Ha"ansHBIH BeC 3BE3bl OBUT MEHBIUE AECATH CONTHEHHBIX OHA, K
MOMEHTY CBOE€H «CMEpTH», (MOTYXaHUIO) MPEBPATHTCA B TaK Ha3blBAEMYIO
HEeHTPOHHYIO 3Be3ny. Ecny xe H3HagansHe Bec 3BC3ALI MPEBRITIAN NeCATh
COJIHEYHBIX, TO B KOHLIE CBOErO XH3HEHHOTO ITYTH 3BE3Aa MpeBpallacTcs B
«YEPHYIO ABIPY».

HelWTpoHHBIH 0CTATOK 3BE3ABI (HEHTPOHHOE BEIUECTBO TMPEACTABIAET
coDOM TaKyl0 KauyecTBEIIHYIO CTPYKTYPY (PH3WYECKH MIOTHOTO BEUIECTBA,
NPH KOTOPOH TONBKO HEHTPOHB!, HE UMEIOIIHE MICKTPHHUECKHX 3apanos, 00-
pa3yloT MAacCy ITOrO BELIECTBA H B CHIY 3TOr0 HET «MYCTOTO» NPOCTPAHCTBA
MEXAY HUMH, KaK MeXAYy SApaMH COCEAHHX aTOMOB) HACTOJBKO CHJLHO Je-
()OPMHUPYET OKpPYHKAKLIEE MPOCTPAHCTBO, YTO MPOHCXOOAHT MMOSABIECHHE HO-
BOH 30HBI CMbLIKAHHSA, TONBKO YKE C MPOCTPAHCTBOM-BCEIIEHHOH C MEHbILIHM
YPOBHEM COOCTBEHHOH MepHOCTH L.

YMupas, 38e31a HALIEro NpPOCTPaHCTBA POXKOAET HOBYIO 3BE3AYy B Ma-
palnenbsHOM, HUKENeKalleM NPOCTPaHCTBe-BCeneHHOH. PoxaeHHe «4€pHOH
ABIPBI» JANIA OAHOTO TIPOCTPAHCTBA-BCEICHHOU —— DTO MOSABAECHUE HOBOWH
3BE34bl Y NPOCTPAHCTBA-BCENEHHOH ¢ MEHBILHM YpOBHEM MepHOCTH. OnHo
NEPEXONHMT B APYroe W HaobopoT. Bce »TH mipoueccsl odecrneduBarOT Co-
CTOSSTHHE YCTOWYHMBOCTH. ECAH, MO TeM WIH HHBIM TIpHIHHaM, HAPYIUIAETCH
bataHc Mex Iy «TPHOBIBArOWICHY» H «yOBIBatOMEH» MaTepHeH B KaKOM-THOO
W3 NPOCTPAaHCTB-BCENEHHBIX, MOABNAETCA HEYCTOIMUBOCTD, MPH AOCTHXEHHH
KPHTHUYECKOrO0 3HAUYEHUs KOTOPOH, MPOHCXOIHT MPAaHAMO3HBIH B3PbIB — H
POXK/JIEHHE HOBOTO NMPOCTPAHCTBA-BCEJICHHOH.
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e Puc.S MOCTEMEHHO BEILECTBO B 30HAX HC-
KPHBAEHUSA VYTIJIOTHAETCS W POXKAAIOTCH IMNAHCTHI.
YnnoTHeHue BeleCcTBa MPOHMCXOANT B CHIY HANU4YHA
BHYTPH 30H HCKPWUBIEHHA Tiepenana (rpagydeHTa)
MEPHOCTH, HAMpaBAEHHOTO K LIEHTPY HEOMHOPOOHO-
cTH. Uem Onuke 30HA HCKPUBACHHS K 3BE3AE, TeM
nepenan donee spko BbipaxeH. Ilo3ToMy OiHKHHE K
3BE€3[€ TIAaHEThl OYXYT MEHBINETO pasMepa H Comep-
aThb OONBIIYI0 AOMIO THAKENBIX dnemeHToB. OHM K
TOMY ke W Dosiee YCTOWIHBEI, TAK KaK COOCTBEHHBIH
YPOBEHL 30HBI HEOMTHOPOTHOCTH TIAHETHI TEM HHXKE,
yem OsHKe NnaHeTa K 3Be3ae. TakuM 00pa3oM, YCTOHUHBBIX TAXEABIX dne-
MeHTOB Oosibme Bcero Ha MepKypHu ¥ COOTBETCTBEHHO, 110 Mepe YObIBaHHA
OONH TAXKENBIX INeMeHTOoB, UaAyT Bexepa, 3emns, Mapc, HOnutep, CatypH,
VYpaH, InytoH. Tak uto, Honbme BCEro 3010Ta M MIATHHBI HA MEpKYpHH H
Benepe. 3Has npupoay 3apokAEHHSA TMAAHET M UX PacTofiO)KEHHE MO OTHO-
TUEHWIO K CBOEH 3BE31€, MOKHO 0€30WNO0OTHO OMPEICTUTD, TAE U KaKHE ME-
CTOPOXAEHHSA MMONE3HLIX HCKOMAEMBIX MOXHO OXHAaThb Ha TOH WK HHOH
niawxere.

Puc.6 — nepBuYHbIE MAaTEPHH, NMOMNagas B 30HL
MCKPHBACHHS NMPOCTPAHCTBA, BOZHHKWHE MPH B3PbIBE
CYTICPHOBOH, OKAa3BIBAKOTCA B IAPYTHX YCIOBHAX W
BCNEACTBHE 3TOTO OHH HAYHHAIOT CIIHBATLCA APYT C
npyromM, obpadys tuopuansie ¢opmbl. [Ipy cBOEM
CNUSHUH CEMb MEPBHYHLIX MAaTEPHH 0DPa3yl0T IWECTh
ruOpUaHBbIX (hOpM MaTepHi, KOTOpble B 30HE HCKPHB-
NEHHA CO3AAIOT IUECThL CPEp, Kaxaas H3 KOTOPbIX OT-
NUUaeTcs OT COCEAHEH Ha OAHY NEPBHYHYH MaTe-
pHIO, U3 00PA3YIOIMIKHX FHOPHAHYIO (POPMY, NPH CBOEM
CNUAHHH. Bo3snukwwue rudpuaHsie GopMbl MATEPHH
BIUATOT HAa MEPHOCTH OKPYXKAOLIErO MPOCTPAHCTBA € OOPATHBIM 3HAKOM.
HpyTHUMH CI0BaMH, TOCNE 3aBEPIICHHS MPOLUECCa CHHTE3a MTHOPHIAHBIX (hopM
MaTepui, nedopmMauurs MPOCTPAHCTBA KOMIEHCHPYETCA 3a CAET THOPHAHBIX
¢opM martepui. B pesynsTare yero, M3HadanbHOe UCKPHBJEHHE NMPOCTpaH-
CTBA, BLI3BAHHOE BIPLIBOM CYITICPHOBOH, KOMITEHCHPYETCH.

|. duzngecku NnoTHas cdepa NAaHETs 3EMIA.

2. D¢upHas chepa nnaHeTh 3eMs.
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3. ActpaneHas cdepa nnaneTsl 3eMis.

4. IlepBas MeHTaIbHaA cPepa NMAaHeTs 3eMd.
5. BTopas MeHTanbHas cpepa MnaHeTsl 3emis.
6. TpeThbst MeHTaNBHas cepa MnaHeTsl 3enMs.

A, B, C, D E, F, G— cemb nepBHIHbLIX MaTepHi, 00pa3ylomx Hare
TIPOCTPAHCTBO-BCENEHHYTO.

P Puc.7 — mecTs cep, BOZHHKIOHE TNPHA CIASHHH
CEMH NMEPBHYHbIX MAaTePUH B 30HE HCKPHBAEHHS TPO-
CTPAaHCTBa, KOTOPHIE BCE BMECTE OOpa3ylroT MIIaHeTy
3emas:

|. ®usnuecku nioTHas cdepa rnaHeTs 3eMs.
2. DdupHas cepa nnaHersl 3eMis.

3. AcTpanbHas cdepa nnaHeTs 3eMis.

4, lleppas MeHTaTEHAs cepa NaHeTs! 3eMs.

5. Bropas MeHTanbHas cdepa nnaHeTsl 3eMIA.

6. TpeTea MeHTanbHas chepa NAAHETH 3eMs.

Puc.8 — kauecTBeHHas CTPyKTypa wecTH cpep,
00pa3yrowWHX nnaHeTy 3eMis.

. duznuecku NOTHas cecpa nnaHersl 3cang, odpa-
30BaHHaA CNHAHHEM CEMH (POpM MEPBUUHBIX MaTe-
pHH.

2. DdupHas cdepa nuaHeThl 3emMias, odOpa3zOBaHHas
CNHAHHEM IECTH (POPM MEPBHYHBIX MaTEPHA.

3. ActpanbHas cdepa nnaHeTsl 3eMas, 00pa3oBaHHas
CAHSTHUEM TIATH QOPM MEPBUTHBIX MATEPHT,

4. TlepBas MeHTaTEHasA chepa nMnaneTs 3emMns, oopa-
30BaHHAA CAHAHUEM YEThIPEX (POPM NEPBHIAHBIX MATEPHII.

5. Bropas MeHTanbHas cdhepa naaHeTsl 3eMis, 0bpazoBaHHas CAHUAHUEM
TPEX POPM TTEPBUIHBIX MaTEPHH.

6. TpeTba MeHTanwsHas cepa NnaHeTh 3eMis, 00pa3oBaHHas CTHSHHEM
nBYX OpM MEpPBUYHLIX MaTEpHH.
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h, i, j, k, 1, m — kauecTBeHHbIe Oapbepbl, COOTBETCTBEHHO, MEKAY (U-
3HUECKH MJIOTHOH W 3¢HpHOH, SPUPHOHR W acTpanbHOH, acTpallbHOH H Mep-
BOH MEHTAJIbHOM, NEPBOH W BTOPOH MEHTaNbHBIMHW, BTOPOH H TPEThEH MEH-
TATLHBEIMH chepaMH.

a;, ay, a3, a4, as, 25 — KOIPPHLMEHTHI B3ZAHMOAECHCTBUSA COOTBETCTBEH-
HO Mex Iy (hHU3UUECKHH MIIOTHOH W 3hUPHOH, 3PUPHOH M acTpalbLHOMN, acT-
panbHOHW H NEpBOH MEHTANBHOM, NEPBOH U BTOPOH MEHTAITBHLIMH, BTOPOH H
TpeTbeH MEHTANBbHBIMH ChepamH.

A,B,C D, E, F, G — ceMb NepBHYHBLIX MaTepHil, odpazyroniux Harie
NPOCTPAHCTBO-BCENIEHHYTO.

Puc.9 — cobcrBeHHBI ypOBEHB MEPHOCTH BO-
nopoaa H (cTeneHb BAHSAHHUA aTOMa HIH APYTOrO Ma-
| TEPHATBHOIO OOBEKTA Ha OKpYIKalomlee NpOCTPaHCT-
BO) CTOJb HE3HAYHTECABHBIH, YTO AENACT €ro YCTOH-
9HBLIM B Mpejesiax BCero AuanazoHa MEpHOCTH Mex-
ay pu3n4ecKkH nMIOTHOH U 3pupHOH chepamu. Boro-
pOA MOXET ObITh YCTOWYHMBEIM, K&K W BHYTPH packa-
NEHHOM 3BE3Abl, TAK U B MEK3BE3AHOM NMPOCTPAHCTRE.

B cuay 3TOro, Boaopoa ABASAETCA CaMblM pac-
MPOCTPAHEHHBIM DNeMeHTOM BO BeenenHoH. Tpakth-
YecKH BCe MPOUECCHI, MPOUCXo e BO BeeseHHO#
He obXxonaTes 6e3 ero ydactHa. Boaopoa — ocHOBa He TOALKO TCPMOANCP-
MbIX peakuWH 3BE3A, HO H UIPaeT BaKHEHILYIO pOoAb B O0ECrneyeHHH BO3-
MOXCHOCTH CYWECTBOBAHUS KHBOW MATEPHH.

[. HuxHUH ypOBEHB MEPHOCTH (PHIHYECKH TTNOTHOH CPepshl.

2. BepxHui ypoBeHb MEPHOCTH (PUIHYECKH MAOTHOH cephI.

Puc.10 — conocraBnenne CTENEHH BAUAHHA HA OKPYXalOOIMH MHKpO-
KOCMOC (MUKPONPOCTPaHCTBO) atoMa oaopoaa H u atoma ypana U. CodcT-
BEHHbIH ypoBeHb MepHOCTH ypaHa U no3Bonser emy ObITh YCTOHYHBBIM B
npeaenax He3HaAYUTECNIbHOIrO arvanazoHa MCpHOCTH.

[. HyuxHulH ypoBeHs MEPHOCTH (PHIHICCKH TITOTHOH cephl.

2. BepxHuii ypoBeHb MEPHOCTH (PUIHHFECKH MIOTHOH cephl.
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3. Bepxnui ypoBeHb MEPHOCTH d(PHPHOI cephl.

HUMeHHo nmo3ToMy ypaH H BCE TPaHCYpPaHOBBIE -
MEHTbl PaJHOAaKTHBHBI, T.e. HEYCTOHYMBbLI NMpaKTHUe-
CKH NpU J0OBIX ycrioBHaX. B To BpeMs, kak Bomopon
W OpYTHE JETKHE JIEMEHThl CTAHOBATCA HEYCTOHIH-
BBIMH TOABLKO B OMpeAENEHHbIX YCIoBHAX. YeMm nerue
3NIEMEHT, TeM OH 00Mee YCTOWTHR, a 3TO O3HATAET, 9TO
HeoOXoauMO Oosbllee BHEIWIHEE BO3AEHCTBHE, YTOOBI
BBI3BATh €TI0 HEYCTOWYIHBOCTh.

Puc.1l — xaxkpasd MOJeKyaa HWAH aToM HMeEIoT
CBOW OMAana3oH MEPHOCTH, B Mpeaeiax KOTOPOro OHH
COXPaHAIOT CBOIO YCTOHYHBOCTL. [103TOMY QHIHUECKH
NAOTHas MaTepHs MJaHEThl pacrpeaensercs no aua-
nasoHamM YCTOWYHMBOCTH. ' paHHUBI 3THX AHANA30HOB
ABAAIOTCH YPOBHAMH pa3AeieHHA MexXIy aTMoc(epoH,
OK€aHaMHW W TBEPAOH MOBEPXHOCTbIO MuaHeTwl. I pa-
HHLUA YCTOHYHBOCTH KPHUCTAIHYECKOH CTPYKTYpPbI
NAAHETBl NOBTOPAET (POPMY HEOAHOPOAHOCTH, NMOITO-
MYy TNOBEpPXHOCTL TBEPAOH KOPBI WMEET BMANWHBLI H
BLICTYTIBL. BriaivHbel BNOCAEACTBHH 3aTONHHAHCH BO-
no# u obpasoBanu okeaHbl, MOpsA, 03épa. Boaa, npea-

cTapngioulas COOOH XHMAKHIHA KpPUCTaNN ¥ HMEIoWlas He3HauHTeNbHbIH Ypo-
BEHL COOCTBEHHOH MEPHOCTH, YCTOIfYHWBa B BEpPXHEM Yy4yacTKe AHanaloHa,
UMEHHO 3TO MO3BOJIAET €i CKaniuBaTLCA BO BMAAHHaX KOpbl. ATMocdepa,
1NaBHO mepexoasulas B HoHochepy (mnasMedHoOe, FpaHH4HOEC COCTOSIHHE
(PU3HYECKH MIOTHOrO BEILECTBA) 3aHHMAET BEPXHHH NMOrpPaHHYHBIH Y4aCcTOK
AVana3oHa MEPHOCTH (PU3VIECKH TIAOTHOrO BewecTsa. locne cuHTesa du-
3UYECKU MAOTHOTO BEWIECTBA ATOMbI TIPHOOPETAIOT HMEKOTOPYIO YCTOHYH-
BOCTb K BHELWIHHM MEPErnanaM MEepHOCTH Makpokocmoca. T103ToMy TOABKO
KOTAa aMMIIHTyJa BHEIIHEro rnepenajga MEpHOCTH CTaHeT COH3MEpHMOH ¢
TTOJIOBHHOW AHana3oHa MEpPHOCTH (PHIHYCCKH TUTOTHOH c(epwl, aTOMBI CTa-
HOBATCA MEYCTOHYHBBIMH W pacnanaroTcs.

|. YpoBeHb MEPHOCTH aTMOChEPHI.

2. YpoBeHb MEPHOCTH OKEAHOB.

3. YpoBeHb MEPHOCTH 3€MHOH KOpbI.
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4. YpOBEHb MEPHOCTH MarMel.
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Puc.12 — KaxAelH aTOM WMeeT CBOH COOCTBEH-
HbIH YPOBEHb MEPHOCTH H €CJIH 3TOT YPOBEHb COBIA-
J1aeT C YPOBHEM MEPHOCTH MWKPOMPOCTPAHCTBA, TIE
3TOT ATOM HAaXOAHTCA, TO OH 6y;[er HAXOAHWTBHCA B YC-
TOWIUBOM COCTOAHHH. B NpOTHBHOM cilydae, aroM
CTAHET HEYCTOHYHBBIM H MPOH3OHIET €ro pacnai.
JIBa aToMa pa3HbIX 3JEMEHTOB A; H A; HMEIOT YpOB-
HH CO6CTBCHHOﬁ MEPHOCTH, KOTOPBIE OTIHYAIOTCA
APYr OT IpYra Ha HEKOTOpYto BeaH4uHY AL u noato-
MY HE MOTYT B OOBIMHBIX YCJAOBHSX 00pa3oBaTh OIHY
CHCTEMY.

Puc.13 — BO3MOXHOCTBL AT aTOMOB, HMEIOILIHX
pa3Hble YPOBHH COOCTBEITHOH MEpPHOCTH, 00pa3oBarth
MOJIEKYNY MOABNAETCA NMPH TMOCJIOLWEHKUH HIW H3NY-
H9EHHU OJIHHM M3 HHX DACKTPOMATrHHTHBIX BOJH, AMH-
Ha BOJIHbI KOTOPbIX COU3MEPHMA C pacCTOSHUEM Me-
KAy ITUMH atoMaMu. [aHWbiM TpeboBaHHsM OTBe-
9al0T BOJHBI M3 JHAMa3loHa OT HH(PaKpacHeLIX OO
yneTpa)HoNETOBLIX BKAKOYHTEABHO. [lpu mornounie-
HHH OJAHUM M3 aTOMOB BOJNIHBI €r0 YPOBEHL COOCT-
BEHHOH MEpHOCTH YBENHYHBAETCA Ha BEIHUMHY aM-
TUTHTYALI BOJIIbI.

Tlpu H3nydeHHH BOMHLI YPOBEHb COOCTBEHHOH MEPHOCTH COOTBETCT-
BEHHO, YMCHBIUACTCA Ha BEJHUHHY aMMAHTY/bl H3Ny4daeMol BOsHbl. B pe-
3ynbTare CoOCTBEHHEBIE YPOBHHU Pa3HbIX aTOMOB A| U A, BbIPABHHBAIOTCH U
OHH B COCTOAAHMM 0Dpa30oBaThL HOBYIO MONEKYyNy. Bech CnekTp XHMHYECKHX
COCOWHEHUH, CYLIECTBYIOMMX B TIPHPOAE, BKIIOYAS W OPTaHHYCCKHE cyme-
CTByeT, Bnarogapsi HedONBWIOMY YYACTKY — AHAMNA30HY, TAK HA3bIBAEMBIX,
ANEKTPOMATHUTHBIX BONH. Clea0BATENBHO, MOABICHHC KHBOW MaTECpHH HeE-
BO3MOXKHO 0e3 3THX He3HayMTeNbHbIX Konebawwi MEepHOCTH MHKPONPO-
CTPAHCTBA — NEKTPOMArHHTHBIX BOJIH OT HH(ppaKpacHsIX no yneTpaduone-

TOBBIX.
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Puc.14 nocsie 3aBepuieHus npouecca popmMu-
pPOBaHHA TUIAHCTHI, NICPBUTHLIC MATCPHH NNPOAOITIAKAIOT
we| (BTCKATbB» H «BLITCKATH»® H3 30HbLI HCOAHOPOAHOCTH.
TubpuaHbie GpopMBl MAaTEPHH, BOIHUKITHE B PE3YITb-
TaTe CHHTE3a W3 NEpPBHYHBIX, KOMIEHCUPYIOT nepe-
MTaj MEPHOCTH B 30HE HEOAHOPOIXHOCTH, HO HE «YOH-
™ patoT» ero. Ilo3Tomy, Kak NpoToyHas BOAa MpoOAo-
Ka€T BTEKATh W BEITEKATh B BOJOEM, NMOANEDPXHBas
€ro YpPOBEHBb, TdK H MEPBHYHBIC MATEPpHH TNOCHE 3ad-
BepmieHUA (POPMUPOBAHUA TUIAHETH TNPOJAOSKAIOT
BTCKATh H BLITCKATH H3 30HBI HCOAHOPOIHOCTH. B cu-
7y TOTO, YTO IJIAHETa YaCTHYHO TEpPSAET CBOE BEILUECTBO, B OCHOBHOM B BHJE
ra3oBOT0O mneﬁQ)a H pagHOAKTHBHOI'O pacnaaa JJIEMEHTOB, TPOHCXOAMT HE-
3HAYUTENBHBIH NOMONHUTENbHbIA CHHTE3 (PU3HUECKH NNOTHOIO BELUECTBa H
OanaHc TakuM 00pa3oM BOCCTaHABRMMBAETCA. BHYTpH naaHeTapHOH 30HEI He-
OJHOPOAHOCTH CYUIECTBYET MHOXKECTBO MENKHX HEOQHOPOAHOCTEH, KOTO-
pbI€ BIHAIOT Ha «MTPOTEKAIOIIHE) HEepe3 HHX TMIEPBHIHBLIC MATEPHH, B PE3YJlb-
Tare 4ero KaKAblH y9acTOK NOBEPXHOCTH MPOHHU3BIBAIOT MOTOKH NMEPBHYHBIX
MaTEpHUH B ONPECAEHHOM NMPOMOPIMOHATLHOM COOTHOTUCHHH.

B pesynbTate 2TOrO, B 3aBUCHMOCTH OT KOHKPCTHOTO pacnpe;iefiCHHS,
NPOHCXOAUT CHHTE3 TEX WIH HHBbIX DNEMEHTOB rMPH (POPMHPOBAHHH TIaHe-
Thl. UMEHHO 9TO ABAAETCA NMPUUHHOH OOpa3oBaHus 3an¢KEH TeX WIH HHBIX
3JIEMENTOB B Pa3ibIX Y4acTKax Kopbl ¥ 1a pasauution rimyduiie. M koraa »TH
3anexu BsIpadaThIBAIOTCA, HAa 3TOM MeCTe BO3HHKAET HEOHOPOAHOCTh Mep-
HOCTH, YTO NPOBOLHPYET CHHTE3 TEX € 3neMeHTOB. Ilo 3aBepmeHHIo CHH-
Tesa, 6anaHc MepHOCTH BoccTaHaBiauBaetcs. [IpaBna, BOCCTaHaBAHBAIOILHH
OanaHc CHHTE3 MOMET MPOAOKATECA COTHH, a MOPOH W THICAYH NET H pe-
3yNBTaThl €r0 MOTYT YBHAETh TONLKO MOCIETYIOIHE MOKOJIEHHS.

Takum oOpazoM, KaxKablil yUaCTOK TOBEPXHOCTH TMJAaHETHl NPOHH3BIBA-
€TCA B TOM WJIH WHOM HANpaBjICHHHW ONPECNEHHON Cymneprno3HuHer (rmpo-
MOPUHOHANILHBIM COOTHOUIEHHEM) MEPBHUHBIX MaTepHH. BocxoaswHe noro-
KW TIEPBHYIHBIX MATEPHH MPOHHILIBAIOIIHE MOBEPXHOCTL CO3NAOT, TaK Ha-
3bIBaEMBIE, MOJOKHTEIbHbIC NEOMATHHTHBIC 30HbI, B TO BpEMS, KaK HHC-
XOOAIUHE — OTPHUATEC/ILHBIC.

|. Slapo nnaHeTol.

2. [Tosic MarMel.
3. Kopa.
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4. AT™Mochepa.
5. O¢dupnas chepa.
6. LlMpKynsMa NepBHIHLIX MaTEPHH depe3 MOBEPXHOCTD MIAHETHI.

7. OTpHuaTensHbIe TEOMarHHTHBIE 30HLI (HHCXOASTIHE MOTOKH MEepBHI-
HBIX MaTepHuit).

8. IlonoxuTenbHbBIE TEOMATHHUTHBIE 30HBI (BOCXOIASTIME TOTOKH Tep-
BHYHBIX MaTepHi).

Puc.15 — tpu nornomieHHy atoMaMu BOJH, HX
YPOBEHBL MEPHOCTH YBenHguBaercs. CONMHETHBIN CBET
r..| MOTNOMIAETCA TMOBEPXHOCTBIO MAaHeThl. Kaxabri
aTOM TNoOC/ie TIOT;IOMEHHs (DOTOHA CBeTa HEKOTOPOE
| BpPEMS HAXOAMTCA B BO3OYKAEHHOM COCTOSHHMH (ero
, |l | ypoBeHb COOCTBEHHOM MEPHOCTH CTaHOBHTCS BbILlE
‘:l YPOBHECH MEPHOCTH COCEIHWX aTOMOB, OOpa3yrOMMMX

m KPHCTANNHYECKYIO PEILETKY), MOCAE Yero M3nyuaer

BOJTHY. ATOM TMOTMA0MACT OJIHY BOAHY, a H3JTy9acT
APYTY0. JTO TIPOUCXOAMT MOTOMY, 9TO 9aCThb IHEp-
FHH TOTJIONIEHHOH BOJHBI TepsaercA. B pesynwrate
Yero, «pa3orperas NMOBEPXHOCTb» B TedeHHe CONHEed-
HOTO AHA HauWHaeT camMa WU3NyyaTb BOJHBLI, B OCHOBHOM, Tensosbie. H3ny-
gEHlible pa3orpeToil MOBEPXHOCTHIO TEMOBLIE BOJILI HAYWMHAIOT TOTO-
LATBCA MoNekyfAamMH atMocopepnl. IlpH 3TOM, ypOBEHL CODCTBEHHON MEpHO-
CTH aTOMOB aTMOC(Epbl Ha1 pa3orpeTOl MOBEPXHOCTHIO yYBENHYHBaeTCA. M B
Hrore, o6WHHA ypoBeHb COOCTBEHHOH MEPHOCTH aTMoC(epb! Haa pa3orpeTou
MOBEPXHOCTBX) YBENHYHBAETCSA, B TO BPEMA, KaK COOCTBEHHBIH YDOBEHb
MEPHOCTH aTMOchepsl Haa HEOCBEIUEHHOH TTOBEPXHOCTHIO YMEHLILAETCH.

YMeHblIeHHe cCOBCTBEHHOH MEpHOCTH atMocdepsl Hal HEOCBEILLEHHOH
(HOYHOW) MOBEPXHOCTLIO MNIAHETHI HIH YACTHUHO OCBEWIEHHOH MPOUCXOAHT
B CHJIY TOTO, UTO aTOMBI aTMOC(EpE! TOXE HITYYAIOT BOJHLI H 3TO MPHBOAUT
K YMECHBIUCHWIO CODCTBEHHON MEPHOCTH H3NYy9alonIWX Monckyn. B pesynn-
TaTe, MeXJAy OCBEILEHHOH W HEOCBEILEHHOH MOBEPXHOCTAMHM MIaHETHI BO3-
HUK3eT FOpU30OHTaNbHbLIH nepenan (rpaaHeHT) MepHOCTH. [lodTOMYy HecBs-
3aHHBIE B KECTKYIO CHCTEMY MOJIEKYbl aTMOC(hephl HAYWHAIOT ABHTATHLCH
BAOJIb 3TOrO FOPHIOHTAJILHOTO MEPEnaaa MEepHOCTH, YTO W ABASETCHA NPHHH-
HO¥ ABWXEHUSA CJIOER aTMOC(epsl — BETpa.
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l. TIoBepXHOCTHBIN CNOY NaHeTsl ¢ aTMochepo.

2. KagecTBeHHBIH Dapbep Mexay (DU3HIeCcKH NAOTHOH U dpupHOH cde-
paMH.

3. KauecTBeHHBIH Dapbep Mexay 3bupHoi ¥ acTpanbHOH chepamu.
4. BepTHkaibHBIH Nepenan MEpHOCTH BHYTPH HEOAHOPOAHOCTH.

5. TlponoeHBIH (TOPU3OHTAIBHBIH) TTepenan MEPHOCTH, BO3HHKAKOUIHIH
MEXAY OCBEMIEHHOH H HEOCBEMEHHOH NOBEPXHOCTAMH TUIAHETHI.

6. YBenHdeHue KadecTBEHHOTO Oapbepa Ral OCBEIMEHHOW IMOBEPXHO-
CTBIO.

7. CxomneHHe TEPBUIHBIX MATEPUH HA 3(PHUPHOM YPOBHE HAN OCBEIIEH-
HOH MOBEPXHOCTBIO.

Puc.16 — npocTpaHCTBEHHAS CTPYKTYpa anmasa,
B KpHCTamnne KOTOpOro aTOMBI YTAepoda pacronara-
IOTCA Ha OJWHAKOBOM APYT OT ApYyra pacCTOSAHHH.
PaccTosHHe MeXNy aToMaMH yTJIEpOAa B KpHCTalfe
anMasza COM3MEPHMO C pa3MepaMH CaMHX aTOMOB YT-
nepoaa. IToatoMy HUKakHe ApyrHMe aTOMbl H MOJIEKY-
LI HE TOABLKO BONbILEro, 4eM aToM YTJepoaa pa3me-
pa, HO H MEHbLIEro, He B COCTOSIHHH JIBUTATBCH Mex -
oy HUMH. BOo3MOXHa TONbLKO JNHIUL 3aMeHa HEKOTO-
pbIX aTOMOB yIJiepoda Ha ApPYrHe, 4TO NMPHBOAMT K
TOMY, 4TO NPO3PAYHBIH KPUCTAT anmMa3a npuodpera-
er okpacky. TTo 3TOH mpHUYHHE YeIOBEK HMEET BO3IMOXIOCTL NIO0OOBATHLCH
KPACOTOH XENTHIX, TONYOBIX, KpaCHBIX M HEPHBIX ATMa30B, KOTOPLIE, 00pa-
OOTaHHbIE PYKOH YeNoBEKa, MPEBPaILalOTC B H3YMHTENbHLIE TIO CBOEH Kpa-
COTe€ KaMHH... KpoMe 3Toro, nogobHas KpUCTaniuueckas pelléTka AelaeT
ANMa3 CaMbIM TIPOYHbIM COSOIHHEHHEM aTOMOB B TIpMpOAE, H 3TO AENAET €ro
HE3aMEHHMBIM B TEXHHKE.

Puc.17 NPOCTPAHCTBEHHAsA CTPYKTypa rpapHta, B KpHCTANNE KOTO-
pOro aToMbl Yriepoaa B FOPU30HTaNbHO# NMAOCKOCTH pacnoflokeHbl Ha OH-
HaKOBOM paCCTOSHUH, B TO BPEMA, KAK PACCTOAHHE MCKIY CAOAMH B BEPTH-
KaJbHOM TIMOCKOCTH 3HAYHUTENLHO DOJbINe paCcCTOAHHA MOXKIOY aTOMAMH YT-
nepoaa B rOpH3OHTANBHOH. Takoe ka3anock Obl HE3IHAYUTENBLHOE OTAHYHE B
JIPOCTPAHCTBEHHOM pPAaCMOJIOXKECHUHU AaTOMOB YyTNepoda HenaeT 3TH Kpu-
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<o | CTANTBl 09€HBb MATKHMH. JTa NMPOCTPAHCTBEHHAN Op-
raMu3alrs aTOMOB YTJjiepoja HOCHT Ha3BaHMA TIpa-
dbuTa H OYCHb WIHPOKO HCIONBIYETCA B TIPOMBIL-
JIEHHOCTH H B OHITY (CTEpXHH KapaHiamewH, B 3JeK-
TPOHHKE ¥ T.M. ). Te ke caMble aTOMBI yriepoaa, 4To
CO34Ar0T CaMOE€ TIPOTHOE COEAHHEHHE B NIPHUPOIAE —
anMaz, Co31alT H CaMOE MATKOE U3 IMPHUPOIHBIX KPH-
CTATUYECKMX coeauAeHA — rpadur. Kazanocs
Obl HE3HAYUTEIBHOE H3MEHEHHE B TIPOCTPAHCTBEH-
HOM CTPYKTYpE COCOWHEHHS aTOMOB yriiepoia rnpe-
BpalllalOT CaMO€ NpOYHOE COCAWHEHHE aTOMOB B
npypoae B camMoe MArkoe. IIpyunMHa Takoro oTIHYHA B CBOMCTBaX 3THX CO-
eAVHEHHH yTJiepola 3akIoYaroTcs B Pa3fMHIHBIX BHEMHWX YCNOBHAX, MNPH
KOTOPbIX OHH oOpa3yloTcsa. bonblioe mdaBneHWe W TeMmmnepaTypa B Kepnax
BYJIKAHOB TIPEBPAMIAcT MATKHH rpadHT B asTMas.

Puc.18 — npocTpaHcTBeHHass CTpyKTypa yriie-
ponHoH uenoykH. CoearHHaAach B UEMOYKH aTOMbI yr-
nepona MOTYT CO34aBaThb MOJEKYALI B COTHH TBLICAM,

MHJITHOHBI AaTOMHBIX CAHHHL. an ATOM TaKHeEe MOone-
H o« s cH M

oo 00 ©0 00 00

o o oC oC ocC
H [ I [ | " n

KYJbl BAUAIOT Ha OKPYXaloMHH MHKPOKOCMOC He-
PaBHOMEPHO, CO3AaBas BOKPYr CeOA aHHU3OTPOMHYH
CTPYKTYPY MHKpPOKOCMOca. BO3MOXKHOCTL CO3MaBaThb
aTOMaMH yriaepoaa nonobiele coeaHienHs onpene-

" NACTCA TCM, YTO OH HEThIpEXBaNEHTHLIH. MMCHHO 2TO
CBOHCTBO DNEKTPOHHBIX ODOJIOMEK AaTOMOB YTiepoaa
C031aéT CMEeKTP KayecTs, Omaroaaps KOTOPbIM CTajlo
BO3MOXHLIM ToABAeHHe H3HH, Tak Ha3biBagMbic,
BHEILHHE IMEKTPOHBI aTOMOB Yriepona criocodbHsl Co30aBaTh COCAHHEHHS C
BHEUJHHUMH DNEKTPOHAMH [PYTHX aTOMOB B TEPIEHAHKYIAPHBIX OTHOCH-
TEeNbLHO ApPYC Apyra HanpaeieHHAaX. UMEeHHO 3TO CBOHCTBO MO3BONAET aTO-
MaM yTNiepoa CO3aBaTh Pa3IMIHBIC NTIPOCTPAHCTBEHHLIC COEAMHEHHS.

Puc.19 — npocTpaHCcTBEHHAs CTPYKTYpa LUMTO3HHA — OJHOrO H3 HEThI-
PEX HYKNEOTHIAOB, CTPYKTYpHO obpasytownx Monekynsl JHK u PHK. Co-
eTUHAACE Mexay coboM, HykneoTuasl obpasyror crmipamH Monekyn JIHK u
PHK, koTtopbie aBnstoTcad PyHAAMEHTOM XH3HU. Uyao M3HHU pOXAaeTCH,
KaKk CIeACTBHE KadeCTBEHHO APYTOro MPOCTPAHCTBEHHOrO COEAHHEHUSA
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Qz

_ *H
Cytosine

H

aTOMOB yTrnepojaa Mexny codon. Tlonobuas ripo-
CTpaHCTBEHHAs CTPYKTYpa COCAHHEHHS aTOMOB YTJIE-
pona obpasyeTcs B BOAHOH cpeje, BO BpeMs aTMO-
chepHBIX pa3psaoB dNEKTpPHYecTBa. TpH BHAA COEAH-
HEHHS aTOMOB YTiiepola MeXIy co0o# mopoxaaroT
TPH BHAA TIPOCTPAHCTBEHHOH OpPraHW3alWH MaTepHH
— U3O0TPONHYIO CTPYKTYPY ajiMa3a, H3O0TPOIHYIO MO
OBYM TIPOCTPAHCTBEHHBIM HarNpaBlieHUsAM H aHHW30-
TPOITHY1O TI0 OTHOMY, CTPYKTYpY rpadHTa U, HaKOHel,
AHH30TPONHYI0O TIO BCEM TPOCTPAHCTBEHHBLIM Ha-
npasineHusM cTpyxTrypy Moneky:s1 JHK u PHK. Ta-

KHUM 06p330M, AHH30TPONMHOCTb MATCPHH ABJHCTCH (b}'Hilaf\lCH'l'O.\l AKRH3-

HH.

Cuaninr |
Adenine
Ty e |

Cytemine |

e

Puc.20 — npocTpaHcTBeHHAs CTPYKTypa cCer-
MeHTa Mosiekyasl PHK, npeacrasnsrwomas codoit no-
CNEAOBATENILHOE COCAVHEHHE B LICMO9KY HYKJEOTH-
10B I'YAHHHA, A1CHHHA, THMHHA H UHTO3HHA.
MonexkynapHulii BeC 3TOH MOAECKYILI COCTaBAAET COT-
HH ThICAY, MWIIJTHOHBI ATOMHbBIX €JIMHHU W pacnpeie-
NEH HCMPOMOPUHOHANBHO B PAa3HBLIX MPOCTPAHCTBEH-
HbIX HamNpaBAEHHUAX, YTO H ABJAETCA YHHKaNbHbLIM
CBOMCTBOM 3TOH Monekynsl. [pocTpaHCTBEHHAS AHHK-
3oTpormiocTh Monekyn JIHK u PHK sasnsercs neob-
XOJIUMBLIM YCIOBHEM 3apokAcHHA xu3HH. HMmeHHO

TIPOCTPAHCTBEHHASN HEOAHOPOAHOCTE HAa YPOBHE MHKPOKOCMOCA CO3a€T He-
0OXOAHMMbIE M J10CTAaTOUHbIE YCNOBHUS [UIS TIOABNCHHSA KUBOH MaTepuu. [lns
HEXHWBOH MaTEpHH XapaKTEpHO HATUYHE W3OTPOMHOH, CHMMETPHUYHON Mpo-
CTPaHCTBEHHOW oOpraHu3auuu marepuH. IlpocTpaHcTBeHHas KaueCTBEHHas
acCUMMETpHUA
NOOONBITHLIH Napagoke MpuUponsl? ACUMMETpHA — xHBas MaTepud. Tlpo-
CTPAHCTBEHHAA HCONHOPOIAHOCTH SABJIACTCA HE TONBKO TTPHIHUHOH POXKICHHS
3BE3N, «UEPHBIX ABIP» BO BCENEHHOW, HO M MPUIWHOW dyaa MPHUPOABI —
YXU3HH.

Puc.21
Cnupany 3THUX MOJEKYN CO3Aal0T B MHKPOMPOCTPAaHCTBE Kak Obl TYHHEND,
BHYTPEHHUH OOBEM KOTOPOTO HWMEET pamHATBLHBIA Tieperag MEepHOCTH.

HeobxoauMble ycnoBua g xusoi Matepuu. He npasaa nu,

MPOCTPAHCTBEHHBIM BUA ¢ Topua Monekyn PHK u JIHK.
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Buyrpyn cnupaned monekys PHK w JIHK co3naéres
A .. | aHM30TpomHas CTPYKTypa MHKPOMpOCTpaHCTBa. Bos-
A S HWKaeT cBoeoDOpa3Has 3acachlBatollas BOpPOHKA LA
W’Q_A BCEX MOJIEKYJI, KOTOPBIE MIPH CBOEM IBHXEHHH BHYT-
% . | pv KNIeTKH NonaaaloT B «OMaCHYH» OJH30CTb OT MO-
Y | nexyn JHK wn PHK. He npaeaa s, modomsiTHas
j aHATIOTHA C «4YEPHOH ABIPOH», KOTOpas 3acacbiBaeT B
ﬂ% 4 7, ceds MmoOy MaTepHIO, MONABIIYIO Ha €€ «TEPPHTO-
o B ET, T pHIO» — 00J1aCTh MPOCTPAHCTBA, B NPEAESIaX KOTOPO-
~== | TO ACHCTBYeT M30BITOYHOE nputsxeHue. Kak B cny-
| uae monekyn JIHK u PHK, Tak H B ciTygae «9épHBIX
ABIP» 3acacblBaHKE MaTEPHH NMPOHCXOAHT B pe3yabTaTe HATHYHUA HEKOTOPO-
ro TIOCTOSIHHOrO NMepernajga MepHOCTH B 30HE PACTIONOXEHHS 3TUX MaTepH-
anbHBIX 00BbEKTOB. Paznuure — TONbKO B BEJIHYHHE STOTO Mepenaga MepHo-
cTH ¥ B TOM, 910 B cirydae Monekyn JIHK u PHK wMmerorT Mecto npoueccel,
NPOHCXOAAUIHE HAa YPOBHE MHMKPOIPOCTPAHCTBA, 2 B chydae «4EépHbIX
AbIP» — MAaKPONpPOCTPAHCTBA,

Puc.22 — cnupaneBHOHas MpoCTpalicTBEHHas
¢popma Monekys PHK u JIHK obecneunBaet cosaa-
L— = HUC BO BHYTpEHHEM O00BEME ITHX MONEKYN aHH30-
= =4 , | TPOnNHOrO MHKponpocTpaKcTBa. PaauaibHBIH M Npo-
£y - JONbHBLIK Tepenansl MEpHOCTH, HAK/aAbIBASCh APYT
. Ha Jpyra BO BUYTpeHHEM 00BLEME CNHpATEH MONEKY
| PHK u JIHK, co3nat0T nNpofIoabHYIO CTOAYYIO BOHY
“ : “ | nmepenaga MepHocTH. [lomodHas npocTpaHcTBEeHHas
. l CTPYKTYpa CO3J1aéT NOBYWIKY AJIf BCEX APYTHX Mone-
‘ cme | KYN K@K OPraHHYeCKOro, TaKk H HEOPTraHud4ecKoro

= | npoHcXoxaeHHs. B pelynbTate OpOYHOBCKOrO NBH-

HKEHHA MONEKYN BHYTPH KJE€TKH, OHH OKa3bIBAKOTCHA

BOu3H Monekynsl PHK wnu JIHK. PanuansHel#t nepenan ypoBHA MEPHOCTH
BHYTPH CITUPANCH 3THX MOMNEKYN 3acTaBNseT MOMABOIHE BO BHYTPEHHHH
00BEM criupasneit MONEKYJIbl IBHTATHCA BOOJE, TAK HA3LIBAEMOH, ONTHIECKOMN
ocy Monekya JJHK u PHK. Ilpu cBOEM NBH:KEHHH BO BHYTPEHHEM OO0BEME
criupasieit monekyn JAHK wnu PHK, «nnenéHunie» MoeKysl momnanaioT

MoJ AeHcTBHE nepenagoB ypOBHEH MEPHOCTH.

) -

-

. AnuzoTponHerit BHyTpeHAUH 006éM crmupasii PHK nmu JTHK.

2. Ilepenan (rpaAUMEHT) MEPHOCTH MHKPOIPOCTPAHCTBA BAONL OCH Y.
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3. epenmaa (rpafiHieHT) MEPHOCTH MHUKPOITPOCTPAHCTBA BAOTE OCH Z.

4. Crosiaas BONHA Tepenaga MEPHOCTH MHKPOTIPOCTPAHCTBA BHYTPEHHE-
ro oonéma cripaneit Mmonekyn PHK u JIHK Bnonws ocH X, cornanarollei ¢
OCBIO 3THX MOJICKYIL.

5. IlnenéHHas BHemwrRAs Monekyna D.

Puc.23 — nonapmme BO BHYTPEHHWH OOBEM
£y Ly cnupaniet PHK u JIHK Monexynsl rmon Bo3neicTBH-
‘”l__ L €M PAQVAIBHOrO Tiepenaga MEpPHOCTH BBIHY/KIEHHO
P — “| HAYMHAIOT ABHTAaThCA BAONL OCH CTHpanu. IIpH cBOEM
f-‘-’l‘;‘rl ™ ™M OBHKEHHH BAOMH OCH TUIICHEHHAA MOMEKYna NMomnajaacT

- _.:| MMOA TMPONONBHBIE Tiepernanbi MEPHOCTH MHKPOIPO-
. | cTpancTBa, co3naBaeMbie CTOAYEH BOJHOH MEPHOCTH.
\' s/ Hns 6ombniMHCTBa TUICHEHHBIX MOJEKYN 3TOT nepe-
' naj 3arnpelaeAbHbld H NPUBOAHUT K TOMY, UTO 3TH MO-
“mm. | JIEKYJIBI HATHHAIOT pacmnafaThbcA Ha NepBHYHbIE Mare-
pHH, HX obpa3syromHe.

l. AHM30TPOMHBIH BHYTpcHHHIT 06BEM cnupany PHK wiun JIHK.
2. Mepeman (rpaiIMEHT) MCPHOCTH MHKPOMPOCTPAaHCTBA B/10b OCH Y.
3. llepenman (TpajiMEHT) MCPHOCTH MHUKPOTTPOCTPAHCTBA BA10:Th OCH Z.

4. Crosdwas BOAHA NMepernaja MEPHOCTH MHKPONPOCTPAHCTBA BHYTPEH-
Hero oobéma cnupaneit mMonekya PHK u IHK Baones ocu X, cosnanatoniei
C OCBIO ITHX MOJEKYIJI.

5. Ineuénnas BHewnas monekyna D.

| Puc.24 — noa BO3ACHCTBHEM MPOAOJIBHBLIX MEPE-
; NagoB MEPHOCTH BAOAb OCH CMHUPANM, MONEKYya OKa-
o [ 3bIBAETCS B HEYCTOHYHBOM COCTOSHHH M KOrAa pac-
o v mli: | Kauka OOCTHIHET KPHTHUYECKOH BEIHYHHBI, MPOHCXO-
i, - AUT pacmiax dTod Monekysel D Ha nepBH4HBIC MaTe-
=N . | puM, e€ obpasytomre. ITpH 3TOM NMPOHUCXOAHT CHHTE3
' Monekyn D' ¢ TakuM yposHeM cOOCTBEHHOH MeEpHO-
| = = CTH, MPH KOTOPOM 3TH MOJEKYNbl COXPAHAOT CBOK
e YCTOHYHBOCTH TIOJ BO3UEHCTBHEM IMPOIOTBHEIX TICpe-
i NMaaoB MEPHOCTH CTOS9EH BOJMHBI CIHPAn MOJEKYIThI
PHK unu JIHK. 3T ycToHuMBEIE K NOXOOHBIM Nepe-
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MajaM BHOBb CHHTE3MPOBAHHBLIE W3 TIEPBUYHLIX MATEPHH MONECKYJIBI ABNA-
IOTCS TOKCHHaMH, TIJIakaMH H JOJKHBLI ObITh BhIBEACHEBI W3 OopraHu3Ma. Ta-
KUM 00pa3zoM, BO BHYTpeHHeM oDbéme cnupasieid monekyn JJHK u PHK
NIPOHCXOJAT sAepHble peakuuH pacnaga W cuuTtesa. Ho 310 AaepHble peak-
UWH Opyroro THMa, Koraa pacrnany fnoABepraloTcs BHEIWIHHE MOJIEKYJibI, TTO-
naemve B «ioBymky» criipaneit Monekyn PHK wm JITHK. Ho, Tem He Me-
Hee, (haKT OCTaéTcs (akTOM, B )KMBOH MATEpPHH MPOHCXOAAT SACPHBIE peak-
UMW paclIeTyIeHHsa ¥ CHHTE3a MoJiekyn. M HHkakoro mpoTHBOpedHs B 3TOM
HET, B )XHBOH MaTepuy AAEPHBbIE PEAKLIHA TIPORCXOIAT TOABKO BHYTPH CITH-
paneit monexyn JHK u PHK, B MukpockonmuaeckoM o0BEME, KAaKHMH Obl
OoNbOIMMH HE OBIIH 3TH MONEKYAbI. M MpH 3TOM, HE BO3HWKAET LICMTHOH pe-
aKUMH, KaK B CJIyYae KJIaCCHUECKHX ANEPHBIX PeaKLHM.

. AHH30TpONHLIH BHYTpeHHUH 00beéM criipanield PHK wmu JTHK.
2. lNepenan (TpaAUEHT) MEPHOCTH MHUKPOMPOCTPAHCTBA BAOIb OCH Y.
3. Ilepenan (rpaaneHT) MEPHOCTH MUKPOTIPOCTPAHCTBA BIOAL OCH Z.

4. Ctostyas BONTHA nepenajga MepHOCTH MHKPOTPOCTPAHCTBAa BHYTPEHHE-
ro o6néma cnupaneit Monexkyn PHK u JIHK Baosab ocH X, coBnanaroueit ¢
OCBI0 ITHX MONEKYJI.

5. CunTte3npoBaHHas Monekyna D'

Puc.25 (hopMHpOBaHHE Ha IPHPHOM YPOBHE
kormuu mMonekyasl PHK win JIHK, Tak HaseiBacmoro,

rErYy 3pupHOro Tena. DPHpPHOE Teno co3naércs U3 nep-
r E "Y BuyHOW MaTepun G. KauecTBeHHOE OT/IHHYHE Mekay

2.PHK % LR A o -
B B6 BE B (bH3IUYECKH NAOTHOH H 3(PHUpHOI chepaMi, COCTOHT B

_ OTCYTCTBMH Ha IPHPHOM YPOBHE MEpPBHUHOH MaTe-
00 5 | pum G W koTna B 30HC BAHSHHA CWpaneH MOICKYS
eIk i S8 B A PHK unu JIHK wcuesaeT xauecTBeHHLIH Oapbep Me-
- XAy PpU3vgecku NAOTHOH U 2PHUPHOI cepamH, npo-
HCXOJHT BOCCTAHOBNEHHE KAUECTBEHHOro 0anaHca no
MEPBHIHBIM MaTepHAM. D(pHpHOE Teno (popMUpyeTCcs
M3 MEPBUYHOW MaTEpHH, KOTOpas BHICBOOOXKAAETCA TIPH pACIIENAECHHH MO-
AEKyJl Ha MaTEpHH, HX oDpa3yrolre, BO BHYTPEHHEM 00BEME CriHpasieil Mo-
nexyn JJHK u PHK. Mukpockornuyaeckre xHBLIe «dEpPHBIE ABIPBI» B KNET-
Kax, o0ecneuuBarOT HEMpeKkpallarllHHCs NOTOK BbICBOOOAHBIUMXCA Nep-
BHUHEIX MaTEpUH Ha JI(PHPHENH YpOBEHBL, 9TO OOEeCnegHUBaeT MOCTOAHHOE
NOANHTBIBaHHE 3QHPHBIX Te NEpBUUHOH MaTepreir G, X CTaOHABHOCTD.
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|. ®usznygeckn nnoTHad Monexyna PHK wnv JTHK.

2. DdwpHas xkorus unw apupHoe Teno monekynsl PHK wm JITHK.

Pue.26 — xnetka u e€ 3¢upHoe teno. Kaxnas
MOJIEKYJIA MCKPHBJIAET MHUKPOMPOCTPAHCTBO BOKPYT
cebs, creoBaTENBHO XWBaA KIETKAa, 0OpasoBaHHas
M3 OpPraHHYeCKHX U HEOPraHHYECKHUX MOJIeKYJ, CO3-
Naét Ha 3pupHOM ypoBHE nedopMaLHIO, MOTHOCTHIO
NMOBTOPAIONLYIO BHEIIIHHH BHI caMoh kieTkH. Ho Jta
dedopMauHsa ocTaBanach OBl HE3aNONAEHHOM, €CITH
oul He Hatwaue B kiieTke Moisekya JJHK n PHK, ko-
TOpPbI€ HE TOJILKO OTKPBIBAOT KAYECTBEHHbIH Dapbep
MEXAY (PUIHHECKHM U IPHPHBLIM YPOBHAMH, HO H
CO3a0T YCJAOBHA ANA pacUICNACHHA MOJACKYN Ha
NEPBHYHBIE MATEPHH, WX 0Dpa3yrOOME, BO BHYTPEH-

HeM 00BEME CBOMX CIUpaneH.

|. dU3UYECKH NNOTHAA KJ1IeTKa.

2. DdupHoE Teno KIETKH.

3. Anpo KneTkH.

4. IleHTpHONH.

5. 30Ha CMbIKAHUSA MEXAY (PHIHYECKUM W I(PHPHBLIM YPOBHAMH, TaK Ha-
3bIBAEMDbIH, YIHEPTEeTHUECKHUH KaHa.

6. Annapat [ onbaxH.

7. MUTOXOHIpHH.

8. DHaoMmIa3MaTHIECKAs CETh.

Puc.27 — B qaape

KICTKH TIPOUCXOAHT INMPOLUCCC paCICTIACHHA MOJICKYJ1

Ha NepBUYHBIE MaTepuu, ux obpasyiomHe. OCBODOAHBILIMECA TIPH ITOM Tep-
BHYHBIC MATEPUH HAYHHAKOT UHUPKYTHPOBATE MO KaHATY CYECTBYIOMEMY
MeXAy (PHIHYECKH MIOTHBIM W 3(PHPHBIM TenaMu (001acTb CMbIKAHUS B 30-
HE aapa MeX Ay (PHINGECKU NNOTHOH KJICTKOH H €€ IPHPHBIM TCAOM).

[lpr cBOEM NBWXKEHWH OT (DHIWYECKH TIIOTHOTO K HPHPHOMY YPOBHHKO
BOCXOIAMIHE NMOTOKH TEPBHUYHBLIX MaTepHH pa3BOpaduBaIOTCA H HATHHAIOT
ABHTATLCA TIO HATPABJICHHWIO Mepenana MepHocTH. Bokpyr dHangecku maot-
HOM KJeTKH W e€ 3(PHUPHOro Tena UHPKYIHPYIOLLHE NMepBHYHbLIE MATEPHH
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CO3/1al0T CBOCOOPA3HYIO AHHAMHYECKYIO W30HDYIO-
nryio 06ono4ky. BHyTpu 310 000109kH co3naéTCA
MHKPOKJIHMAT C YCTOHUKBBIMH MapamMeTpaMH.

. ®H3U"ECKH TIIOTHOE TEJIO KIIETKH,
2. J¢pupHOE TeNo KNETKH.

3. KnetogHoe sapo.

4. IleHTpHOMA.

5. DHepreTHdeckWH KaHan Mexay (QHU3IAYecKH TUIOT-
HOW KNETKOH W 3QHUPHBLIM TENOM.

6. Aninapat I oNnbkH.
7. MUTOXOHIAPHH.
8. N3onupyromas o6onouka — 3amuTHas obonoqxa.

AL — nepenag MEpHOCTH MHKpPOMPOCTpaHCTRa.

e Puc.28 — ¢usnuecku naorTHas knetka ¢ I¢up-
HbIM W aCTPaNbHBIM TenaMH. DPHPHOE TENO KNETKH
i OTJIHYAeTCH OT acTPaTbLHOro Kad4eCTBEHHOH CTPYKTY-
: poii. AcTpanbHoe Teno obpasyeTcs CAMSHHEM IBYX
nepsuaHblx Matepuid G u F, a a¢pupHoe OAHOI
nepsuyHoi Matepued G. OHu BMmecTe oOpasyioT
CAHHYIO CHCTEMY —— CIICAYIOMLYIO CTYITEHb IBOMIOLHH
KHBOH MaTEepPHH.

|. DU3HUYECKH IMJIOTHOE TENO0 KJIETKH.

2. DdpupHOE TEIO KICTKH.

3. ACTpaLHOE TEeNO KIETKH.

5. DHepreTHHECKHi KaHan Mexny (PU3MIeckH NIOTHOH KNeTKoM, YPpup-
HBIM H aCTPaNbHbLIM TENaMH.

6. Annapat I'onbaxH.

7. MUTOXOHIPHH.

8. DHnommazMaTigeckas CeTs.
9. LenTpuonm.

10. Knetogtoe sapo.

261



Huxouxail Jlesawon «Cyuwnocts u Pazysy. Towm |

Puc.29 bH3UgeCcKH TNOTHAA KneTka ¢ 3Hp-
g7 HBIM, aCTPATBHBIM H NMEPBLIM MEHTANTBHBLIM TENaMHU.
' IlepBoe MeHTaNLHOE Teno 00pa3zyeTca CAUAHHEM TPEX
nepBuuHbX MatepHi G, F u E, actpansHoe Teno 00-
pasyeTrcs CIMsSHMEeM IBYX MepBHUHBIX MaTepHH G U
F, a a¢pupHoe — oano# nepuaHou Marepueii G. Ha-
NHYHE MEHTATBHOTO TeJla — 3TO CACAYHONIHI KayecT-
BEHHBIH CKa9OK B pAa3BUTHH XWBOH MaTeprH, BO3-
MOXHOCTE INS Pa3BUTHSA CO3RAaHAA Ha Ka9eCTBEHHO
JOPYTOM 3BOFOLMOHHOM YPOBHE.

[. DHIWTECKH MAOTHOE TESI0 KNETKH.
2. 3dupHOE TEI0 KIETKH.

3. AcTpanbHoe Teno KIETKH.

4. TlepBo€ MEHTANBHOE TEJIO KNETKH.

5. DHepreTu4ecKuil KaHan mMexay GU3NUecKH NMIOTHOH KJIETKOH, IdHp-
HbIM, aCTPATLHBIM U MEPBBIM MEHTANBHEIM TEAaMH.

6. Anmapat ['oTbIxH.

7. MUTOXONPHH.

8. Duponna3zMaTHAECKas CeTh.
9. LentpHonu.

10. KnerouHoe 1apo.

Puc.30 — B MHOTrOKJIETOYHOM OpraHusMe pHp-
HBEIC TE€Na KJAETOK Ha 3(PUPHOM YPOBHE CO3NAIOT KECT-
KYHO CUCTEMY HPHPHBIX Ten KieTok — YPUpHOE Teno

e — MHOTOKJICTOTHOTO OpranviMa. M cOOTBETCTBEHHO, Ha
3 acTpanbHOM YPOBHE — acTpaNlbHOE TENO MHOTOKJIE-

TOYHOTO OPTaHH3Ma, Ha TIEPBOM MCHTATBHOM —— Tiep-
2 BOE€ MEHTANLEHOE TENO MHOTOKAETOTHOrO OpPraHu3Ma.
Takum obpa3om, KHBOH OpraHU3M NMpeacTaBisET CO-
OOl  CNOXHOOPraHW30BAHHYIO  B3aUMOCBS3AHHYIO
CUCTEMY Ha (PHIMYECKH NJIOTHOM, SPHPHOM, acT-
PAIEHOM W MEHTATBHOM YpOBHAX. DU3HWYeCcKOe Teno
— TOJILKO (pyHOaMEeHT AN BCEeH CHUCTeMbl, KOTOPAs Ha3blBaeTCA XHWBas Ma-
Tepus. KonudecTBo «3Taxel» 3aBHCHT OT YPOBHS IBONIOLIMOHHOTO Pa3BHTHS

WYY
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O O NRRRRS

[BLERFF T LLEE

262



Huxounaii Jlesawon «Cyumocts i Patyan. Towm |

HAHHOTO XHBOTO OpraHM3Ma H MOXET YBCTHYHUBATHCA HIIH YMCHBLOATHCH
TOJIBKO Y BHAOB, HMCIOMINX CO3HAHHCE.

. Dy3HYeCKH NIOTHOE TEJI0O MHOTOKJIETOYHOIO OpraHHu3Ma.
2. 3¢pvpHOE TEJI0O MHOTOKJIETOYHOTO OpraHH3Ma.
3. AcTpasibHOE T€JI0O MHOTOKJIETOYHOTO OPraHH3Ma.

4, Tlepoe MEHTANBHOE TEJIO MHOTOKJIETOTHOTO OPTaHH3Ma,

Puc.31 — BOKpYT (pU3HHECKOTO Tena de;0BeKa
o0pasyeTcs 3aluMTHas 00ON0YKa MO TOMY € NpPHH-
LMY, 9T0 H BOKPYT OMHOH KneTkH. OTivgHe 3aKnio-
YaeTcs B TOM, TTO JUIS 9€JIOBEKA OCh 3amIUTHOH 000-
JIOYKH TIPOXOAHT yepe3 FONIOBHOH M CIHHHOH MO3r.
JTO CBA33HO C TE€M, 9TO KJETKH FOJIOBHOTO H CITHHHO-
ro MO3ra UMeEIT MAaKCHMMalbHbIH YpOBEHb COOCTBEH-
HOW MEPHOCTH BO BCEM OpPraHH3ME H, KaK CNe/ICTBHE,
NEepBHYHbIC MaTEPHH, BLICBOOOAHMBLUMECA MNMPH pac-
[LUETJICHHY MOJIEKYN B KJIETKAX MHOTOKAETOYHOTO Op-
ramuama, CPYTITHPYIOTCS B OAHH MNOTOK, KOTOPBIH
JIBHXCTCSH BJIOJIb MO3BOHOYHUKA.,

B peayneTate 3TOr0 POPMHPYETCS H30NHpYyloUlas JAHHaMHueckas 000-
JIOYKa BOKpPYT BCEX TEN 4HCINOBCKA, BKJTIOUAsA C])HBH"-ICCKH NnaoTHoe. JTa 000-
f04Ka 06ecreyHBaeT COHACTPOCHHOCTL BCEX KIIETOK OPraHH3Ma YesoBeKa W
obecrneqruBaeT BO3MOKHOCTL HX COBMECTHOTO (PYHKUHOHHPOBAHHS,

. dU3UYECKH NNOTHOE TENO.
2. 3awMTHAsA, U30AHpYtowas 006004Ka.
AL — nepenan MEpHOCTH MHKPOMPOCTPAHCTBRA.

A, B,C, D, E, F, G — neppugHsic MaTepuy, 0dpa3yroume Hae npo-
CTPAHCTBO-BCENEHHYIO.

Puc.32 — »BontouHoHHas HapaboTka 3pHPHOro Tena kneTku. Pazputue
YKUBOH MATEpPHH MPOHCXOAWIO NMOITAITHO. [1epBrIC KHBBIE OPraHH3IMEI, NOSA-
BHBOIMECS B MEPBUIHOM OKEaHE, HMENH TONLKO 3upHBLIE Tena. Tonsko no-
Cne MOABNEHUS MHOTOKNETOYHBIX OPTaHH3MOB BO3HHKAKOT VCIOBHSA NS BH-
AOW3MEHEHHUS (PU3UFECKH TIIOTHBIX KNETOK M, KaK CIEACTBHUE, MOABIEHHE
BO3MOKHOCTH HApadOTKH acCTPIbHBIX WM MEHTAIbHbIX Tesl. TakoW Ka-
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4eCTBEHHBIH CKA90K CTa] BO3MOXKEH Ofaronaps Tomy,
q9TO KJIETKH B MHOTOKJIETOYHOM OPraHH3ME¢ OKa3blBa-
IOTCS B Pa3HbIX YCJOBHAX — BHECUIHHE KIETKH NOJ-
BEPraloTcs BO3NEHCTBUIO BHEIDHEH CPENBI, B TO BpEMS
KaK BHYTPEHHHE KNETKH 3alllHUIEHbl OT ITOTO BHEW-
HUMH KNETKaMH.

. DH3IHYECKH NAOTHOE TENO KIETKH.
2. D(pHupHOE TENO KIETKH.
3. ACTpanbHOE TENO KIETKH.

4. Tlepoe MEHTaANbHOE TENO KIETKH.

5. DHEepreTHYecKHH KaHan MexAy (PHU3HYeCKH TNNOTHOW KIETKOH H

3(PUPHBIM TEJIOM.

6. Pa3gépHyThIN NOTOK MepBUIHON MaTepru G.

7. TInoTHOCTE 3pHPHOTO TENa KNETKH.

ta

Puc.33 — B pe3ynbraTe HacbILWEHHA 3(PUPHOIO
Tena KJNETKH MOTOKaMH nepBHaHON MaTtepuH G, cod-
CTBEHHBIH YPOBEHb MEPHOCTH 3(PHPHOTO Tena yBENH-
9UBAETCA. IDTO TIPHBOAHT K YBEAHYEHHIO CTErMeHH
BIUAHUSA IPHPHOrO Tesla Ha MHKPOMPOCTpaHCTBO. B
pe3yfibTaTe 4Yero yBelW4UMBAETCA CTeneHb B3aHMO-
AEUCTBHA MEXKAY (PHUIHYECKH TUIOTHBIM H IPHPHLIM
TeSlaMH. A 2TO NMPHBOAMT K TOMY, YTO aKTHBU3IUPYET-
CAl MPOUECC PaCIUETUICHHS MONEKYJT B KJETKE H YBe-
JHYHBAETCA CTerNMeHb HachllleHHs 3(UPHOTO Tesa
nepeUuHOM MatepHcit G, a 3TO IPUBOAMT K YBEAHYC-

HHIO CTENEHH BIHAHHA KJIETKH Ha Oapbep Mexay Y(PHpHbIM H acTpaIbHbIM

YPOBHAMH KJICTKH.

1. DU3HYECKH TINIOTHOE TENO KJIETKH.

2. DPHPHOE TENO KIECTKH.

3. ACTpaNbHOE TENO KJIETKH.

4. [lepsoe MeHTaNbHOE TENO KIETKH.

5. DHepreTHuecKkHW KaHan Mexay (HU3HYECKU TIOTHOH KIETKOH H

3DUPHBIM TEJIOM.
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6. Pa3BEPHYTEIA MOTOK NMEPBUTHOH MaTephH G.

7. TInOTHOCTL 3(PUPHOro Tena KIETKH TOCNE HACHIUICHHUS TIOTOKAMH
nepBUYHOW MaTepvH G.

Puc.34 — nocne HachinueHus 3¢HpHOro Tena
KJIETKU TIepBHIHOH MaTepyeH G 10 KpHTHYECKOTO
YPOBHS, COOCTBEHHbIH YPOBEHbL MEPHOCTH 3(HPHOTO
Tena CTAHOBUTLCS TAKHM, 9TO NPOUCXOAUT OTKPBITHE
Ka9e¢CTBEHHOTO Daphepa MEKIY IOHPHBEIM H acTpasb-
HBIM YPOBHSMU. DPUPHOE TENO KaK OBl NMPOJAaBIHBAET
3TOT KadecTBeAHBIH Oapbep. [locne wero HadmHaercs
npouecc HapadoTKK M HACKILIEHHS acTPaNbHOrO Tena.

. du3rveckH NAOTHOE TEO KNETKH.

2. D(pupHOE TENO KNETKH.

3. ACTpanibHOE TENO KIETKH.
4. TlepBo€ MEHTANBLHOE TENO KIIETKH.

5. DHEpreTHYeCKHH KaHayn Mexay (PH3HYECKH TIJIOTHOH KAETKOH W
HPUPHBIM TEOM.

6. Pa3E€pHyTHIH BOCXOAAUHI NOTOK nepBHAHOH MaTepru G.

7. TINOTHOCTE HPHPHOTO TENa KIETKH NOCHAE HACLIIEHHS MOTOKAMH
nepBuyHoOi MaTepHu G.

8. Pa3pépHyTblH BOCXOASWUIHH MOTOK NepBHYHOH MaTepuHn G Ha acT-
PaIbHOM YPOBHE.

0. Pa3pépHyThlH BocxoasiMii nOTok nepBHdHod Martepuu F na acrt-
PILHOM YPOBHE.

[0. AcTpasibHOE TeNo KNeTKkH B HauyanbHoH (haze CBOei IBOJTFOUHHU.

Puc.35 — B pe3ynpTaTe HACBILCHHSA aCTPANBHOTO TENA KIETKH MOTOKa-
MH niepBUYHLIX MaTepHit G U F, coOCTBEHHBLIH YPOBEHB MEPHOCTH acTpaib-
HOTO TeNa yBENHUYHBAETCA. DTO NMPHBONHT K YBENHYEHHIO CTENEHH BIHAHUSA
acTpanLHoOro Tena wa cBo€ MuKpornpocTpancTBo. Ilponomkenue npouecca
HacblllleHUs 3UPHOro Tena KNeTKH nepBUYHOM MaTepueilt G moclie 10CTH-
XEHUS KPHUTHYIECKOH TUIOTHOCTH NIPHBOIWT K TOMY, 9TO BO3HWKaeT odpart-
HbIH HUCXOAALMHA MOTOK NepBHYHON MaTepHH G ¢ 3pHPHOro ypoBHsA Ha du-
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3UYECKHH.

| . PUIHYECKH TITOTHOE TENO KIETKH.
2. DdHpHOE TENO KIETKH.

3. AcTpalbHOE TENO KIETKH.

4. TlepBO€ MEHTANLHOE TEIO KIETKH.

5. DHepreTHYecKkyid KaHaf Mexay (pU3nYecKH ILIOoT-
HOH KJIETKOH H I(DHPHBIM TEJIOM.

6. Pa3sépHyToIit MOTOK NMepBUIHON MaTepHH G.

7. TInoTHOCTE 3PpHPHOrO Tena KIETKH TOCie HAchi-
WEHHA TOTOKAMHW NepBHYHON MaTepuHu G.

8. Pa3BEpHYTHIA NOTOK NEPBHYHON MaTepHH G Ha acTPAILHOM YPOBHE.
9. PazEpHyYTEIN NOTOK TIepBUTHOH MaTepuu F Ha acTpansHOM ypoBHE.

]10. AcTpanibHOE Teno KNeTKH B (pa3e HACHITLUEHHS.

Puc.36 — uachkiueHHe nepBHIHbLIMH MaTEepHIMH
G u F N0 HEKOoToporo KpHUTHUECKOro YPOBHSA TNMPHBO-
OWT K TOMY, 4HTO YPOBEHb COOCTBEHHOH MEPHOCTH ac-
TPATLHOTO Tejla KJETKH CTAHOBHTCA HACTONLKO BbI-
COKHM, YTO TIPOMCXOJAMT OTKPBITHE KaueCTBCHHOTO
Oapbepa MexkOy acTpanbHBIM H MEPBbIM MCHTAMBHBIM
ypoBHamu. [Ipn 3ToM HauyrHaeTcs Mpouecc Hachiule-
HHA MEPBOr0 MEHTaNbLHOrO Tejna NMEepPBHYHLIMH MaTe-
puamMu G, F u E. B peaynstare 3TOro nepsoe MeH-
TabHOC TEJIO KJIETKH MEePEeXOAHT B aKTHBHOE COCTOA-
HHe. COOCTBEHHBII YPOBEHb MEPHOCTH MEPBOTO MEH-
TaNbHOTO TENAa HAUHHAET YBEIHTHBAThCH H, KaK CIlEN-
CTBHE, TOABJAETCA OOpaTHBLIH TTOTOK MEPBHUHLIX MAaTCPHH Ha acTpanbHBIH H
3(pupHBIH ypoBHU. HapaboTka WM aKTHBAUWA YKC CYIUECTBYIOWIETO Y CY-
HOCTH TNEPBOTO MEHTANBHOrO Tena CO3NAaET KayeCTBEHHO HOBBIE BO3MOMXKHO-
CTH QNS pa3yMHOro cyiuecTBa. HanHuyne nNepBoro MeHTalbHOro Teaa — 3T0
HE TOJIBKO OTKPBITHE Ka4E€CTBEHHOro Dapbepa MeX Iy O9epeHbIM NuaHeTap-
HBIM YPOBHEM W >KMBOH MaTepHeH, a KaueCTBEHHO HOBBIH YPOBEHb (YHK-
LMOHUPOBAHHA nocneaHeH. PazyMubie CymecTBa, HMEIOMMHEe MEHTaAILHBIE
YPOBHH, MMENT AOCTYN K Ka4yeCTBEHHO HOBOMY YPOBHIO HH(OpMaUMH H
BO3MOXHOCTEH.
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|. PUIHYECKH TINIOTHOE TENO KIETKH.
2. DdupHOE TENO KIETKH.

3. AcTpanbHoe Teno KIETKH.

4, TTepBo€ MEHTANBLHOE TENO KIIETKH.

5. DHepreTHUECKHH KaHayil MEXTY (PH3IWYecKH TIUIOTHOH KIETKOH H
3(VPHBIM TENOM.

6. Pa3sépHyTwIit MOTOK TepBUIHON MaTepuu G.

7. TInoTHOCTE 2(PHpPHOTO TeNa KIJETKH TIOCSie HACBIIEHHA TIOTOKaMH
nepBHuHON MaTepuu G.

8. Pa3BEpHYTbLIH NOTOX NepBHYHON MaTepuH G Ha acTpaJlbHOM YPOBHE.
9. Pa3BépHyTuIH NOTOK NepBUUHOM MaTepuu F Ha acTpanbHOM YpoBHe.

[0. TINOTHOCTE acTpanbHOTO Tena KAETKH TMOC/Ee HACBIIEHHS MOTOKaMH
nepBHuHbIX Matepuil G u F.

[ |. Pa3BépHyTeIi MOTOK NepBUYHOH MaTepHH E.

[2. TINOTHOCTh MEPBOTO MEHTAILHOrO TENA KNETKH MOCE HACBILUEHHS
notokaMmu nepBugHbix Matepuit G, F, E.

Puc.37 — s¢pupHble Tena KNETOK MHOTOKAETOU-
HOrO OPraHH3Ma Ha PHPHOM YPOBHE CO3AAKOT KECT-
KYI CHCTCMY, Ha3bIBACMYIO MPHUPHBIM TENOM MHOTO-
KAeTowHOro opraunsma. M cooTBeTcTBEHHO, Ha acT-
PATBHOM YPOBHE ACTPANBLHBIC TEAa KAETOK CO3Aar0T
WECTKYIO CHCTEMY acTpalbHOE TENO MHOTOKIIE-
TOYHOIO OPraHH3mMa; Ha NEPBOM MCHTANLHOM YPOBHE
NepBble MEHTANbHBIE TENA KIETOK CO3A2I0T XKECTKYIO
CUCTEMY — MepBOe MEHTaNbHOE TENO MHOIOKI1eTOH-
HOTO oOpraHusMa. MexXKICTOTHOe TNPOCTPAHCTBO
' MHOTOKJIETOUHOTO OpraHW3Ma 3arnofIHEHO TMAa3MoH,
HACKIILAEMOH Y9€pe3 KPOBb BCEMH HEOOXOAUMBIMH AN KHUIHCACATCIBHOCTH
KJIeTOK BelecTBaMH. HachleHHOCTs AMMOEI OPraHHIeCKHMH W HEOPraHH-
9eCKHMHW MOJNEKYJaMH TIPHBOJIHUT K TOMY, 9TO COBOKYITHBIH YPOBEHH COOCT-
BEHHOM MEPHOCTH TJIa3Mbl CTAHOBHTCSA BHITNE YPOBHSA CODCTBEHHOW MepHO-
CTH BHYTPHKNETOYHOrO MPOCTPAHCTBA 3a KNETOUHOH MeMOpaHoii. Bo3Hnuka-
eT nepenapn (rpagyueHT) MEpPHOCTH, HaNIpaBAEHHBIH BHYTPbL KNETKH. DTOT ro-
PU3OHTANbHBIM Mepenajg MEPHOCTH 3aCTABNAET MOJEKYIBl ABHTATHCA W3
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Nna3Mbl BHYTpb KieTkW. TlpH ITOM, BHYTpPHKJIETOYHAS CpEa HACBLMNLAETCHA
3TUMH MOJIEKYJIaMH Y 3TO MPHBOAMT K TOMY, OTO COOCTBEHHLIH YPOBEHL
MEPHOCTH BHYTPHKJIETOUHOH Cpeabl yBenuuHuBaercs. B pedynsrate, ropu-
3OHTANBHBIW MEpenan MexIy BHELTHEN H BHYTPEHHEH CpelaMH KIETKH HC-
yesaeT. KneTka HacbluleHa, «cbiTa». IlepepacrpeaefieHHe MOJIEKYN Mexay
BHEOIHEH U BHYTPEHHEN CpelaMH, TIPHBOOHUT K YMEHBIIEHHIO COOCTBEHHOTO
YPOBHSI MEPHOCTH BHEILIHEH CPeabl KIETKH. ITO NMPHBOJAHT K TOMY, YTO BO3-
HHUKaeT Iepernal MEpHOCTH HATIpaBIEeAHBLIH H3 BHYTPHKIETOYHOIO TIpO-
CTPAHCTBA BO BHEWHIO cpeay. MoseKyJibl TOKCHHOB, OTXOIBI Ipolecca
PacIICTUIEHHsT MOMNEKY, TTOMABIIMX BO BHYTPEHHHH 00BEM crHpanei mone-
xyn IHK v PHK, noxa BozaercTeHeM 06paTHOrO rOPH3OHTAITLHOTO Nepena-
12 MEPHOCTH «BBITAIKHBAIOTCA» 32 TpeAeSbl KIETOYHOH memOpaHbl. Tak
NIPOMCXOAST OOMEHHBbIE MPOLECCH HAa KiIETOYHOM YPOBHE.

|. ®U3HYEeCKH MIOTHOE TEJIO MHOTOKJIETOTHOTO OpraHH3Ma.
2. 3dupHOE TeOo MHOTOKIETOYHOIr0 OpraHu3Ma.

3. AcTpasibHOE TE€NO MHOTIOKAETOYHOIO OpraH13ma.

4. TlepBoe MEHTANBHOE TENO MHOTOKJIETOYHOrO OpraHH3Ma.

5. MeXKJIeTOMHOE MPOCTPaHCTBO, 3aMOJIHEHHOC NHM(OH (BHEKNCTOYHOE
NPOCTPAHCTRO).

6. Monekynbl W3 naa3Mbl TI0J BO3AEHCTBHEM OCMOTHYECKOTO OaBJICHHA
NoNajgaioT BHYTPb KJIETOK.

7. BOCXOASHE U HUCXOAAILHE TTOTOKH MEPBUYHBIX MaTEPHH.

8. JIBYKECHHE TOKCHHOB W3 BHYTPHKJIETOYHOrO TIPOCTPAHCTBA B MEKAY-
KJIETOHHOE.

Puc.38 — npu HopmanbHOM pexume (¢)yYHKIHO-

Y HUPOBAHHS KICTKH, BBICBOOOKACHHBLIE TIPH paciien-
I

TIEHHH MONEKYJ MepBHUHbIE MaTepHH pacrpenensioT-
! CA MEXIY BCEMH YPOBHAMU KNEeTkH. Ilpu 3TOM, Tmep-

f BHaHas MatepHd G BXOAWT B Ka4yeCTBEHHBIH COCTaB
5 BR BCEX KJETOYHBIX YPOBHEH (T€A) W COOTBETCTBEHHO,
MOrA0ILAETCS WMH NPH HOPMAbHOW XH3HEAEATENb-
HOCTH KJIETKH. BocxonsmHe MOTOKH TICPBUYHBIX Ma-
TEpHH B MEPBYIO OYEPELD AOMKHBI «HACLITHTEY 3PHP-
HO€ Teno kieTkH. Ilocne «HackIeHus» 3PpHpHOTO Te-
| 1a KJIETKH TIEPBHYHBIE MATEPHH HATUHAIOT HAMONHATE
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acTpanesHoe Teno kietTku. H Tomeko nocne 2Toro oHW MOryT «1odpaTecs» a0
NMepBOTO MEHTanbLHOro Tena. Ho Ha naHHoM 3Tane Hac HHTEpPECYIOT NMpouec-
Chl, POUCXOAAILHE C IPYPHBIM TEIOM KIIETKH.

1. PU3HYECKH MIOTHOE TETO KIETKH.
2. D(]pHpHOE TENO KIETKH.

3. YpoBeHb NNOTHOCTH HACBIMIEHUA IDHPHOTO TENA KIETKH MEPBHIHOH
martepuei G.

4. Bocxoasauiye NOTOKH NEPBUYHBIX MaTEpHi.

Pue.39 I TOTO 9TOOBI OTKPBLACA Ka4ecT-
BEHHBIH Oapbep MeXTy 3QHPHBLIM H acTPaTbHBIM
| VPOBHAMH, 3(PHPHOE TeNno KIETKH TOMKHO AOCTHYb
© HEKOTOPOH KPHTHHECKOH MIOTHOCTH. J(HpHOE Teno
‘ TAKXE MMeeT «BeC» H Kak MtodoH MaTepHanbHbIH
OOBEKT BITHACT HAa OKpYKalomee MUKPOTIPOCTPAHCT-
Bo. HacobiweHne 3¢pupHOro resna nepBHYHOH MaTEpH-
el G NpUBOAUT K YBEITHHCHHIO «BeCa» I(PHUPHOTO Te-
Na KNEeTKH ¥ CNeAOBATENLHO, CTENEHN ero BAHAHHSA Ha
MHKPOTIPOCTPAHCTBO. TakKHM 00Opa3oM, YPOBCHE Ha-
ChllLeHHS 3(pHUpHOro Tena nepeuuyHoH Matepued G
ABNAETCA PETryAHUPYIOWHM MEX4HH3IMOM TO3BOMSIO-
LUMM YTIPaBAATL CTENEHBIO OTKPBITHA acTpanbiioro dapnepa.

1. DU3UYECKU MINOTHOE TENO KNETKH.
2. DdHpHoe TeNo KIeTkH,

3. YpoBeHb MIOTHOCTH HaChklLIEHHs IPHPHOro Tena KAeTKH NepBHYHOH
mMatepucih G.

4. Bocxomauwme noTOKH MEPBHYHBIX MaTEPHId.

Puc.40 — acTpansHoe TENO KAETKM UMEET COOCTBEHHBIH YPOBEHbL Mep-
HOCTH, KOTOPbIA MOAAEP)KUBAETCA BOCXOAAMMMH NOTOKaMH NEPBHYHBIX Ma-
Tepui, BEICBOOOAUBIIMXCA B NMPOLIECCE PACOICMJICHHA MOAEKY BHYTpPH (hH-
3UYeCKHU MNOTHOH KjeTKH. HachlleHHWe MPOMCXOMMT CTyMeHYaTo, CHayana
TPOUCXOANHT HACHILIEHHE O HEKOTOPOr0 KPHTHYECKOTO YPOBHS d(PHPHOrO
Tena.

1. dU3HYECKHU TNIOTHOE TeJNIO KJIETKH.
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2. DdHpHOE TENO KIEeTKH.
3. ACTpasibHOE TENO KIETKH.
4. TlepBoe MeHTanNbLHOE TENO KJIETKH.

L, — ypoBeHbL CODCTBEHHOH MEPHOCTH KadeCTBEHHO-
ro 6apeepa Mexay PpH3IMHECKH MIOTHBIM H dPHPHBIM
YPOBHSAMH.

L, — ypoBeAb cOOCTBEHHOH MEPHOCTH KadeCTBEHHO-
ro 6apsepa Mexay 3GHPHLIM U acTpaTbHBIM YPOBHS-
MH.

L3 — ypoBeHBL COOCTBEHHOH MEPHOCTH KadeCTBEHHO-

ro 6appepa Mexxay acTpaIbHBIM H MEPBLIM MEHTATLHBIM YPOBHSAMH.

L,

- COBCTBEHHBIH YPOBEHb MEPHOCTH acTPaTbHOTO Tena KIAETKH.

Puc.41 NpH MOTEpPe ACTPAJTbHBIM TENOM KNET-
K1 nepBHaHbix Matepuid G u F, cobcTBeHHbIH ypo-
BCHb MCPHOCTH acTPaJIbHOTO TENa YMEHBINACTCA, NMPH
ITOM BO3BPaTHbIE HMCXOAAIIHE MOTOKH MEPBHYHOMH
MaTepuH G BBI3BIBAIOT AOMOJHHTEABHOE HACKIWEHHE
3(DUPHOro Tena KJIETKH. ITO — OYEHDL BAXHOE CBOW-
CTBO B3aHMOJEHCTBHA MEXAYy TeiaMH KIeTKH, MpH-
0OpCeTEHHOE B X0/1C IBOJTHOLIMH,

. du3nyeckH MIOTHOE TEJIO KIETKH.

2. DpHpHOE TENO KIETKH.

3. ACTpanbHOE TENO KIETKH.

4. TepBoe MEHTaNbHOE TENO KIIETKH.

L, — ypoBeHb CODCTBEHHOH MEPHOCTH KaYeCTBEHHOIo Oapbepa Mexay
(OHU3HYECKY NITOTHHIM H IPHPHBIM YPOBHAMH.

L, — ypoBeHL COBCTBEHHONH MEPHOCTH Ka9eCTBEHHOrO Dapbepa MEx Iy
3(UPHBIM W aCTPATBHBIM YPOBHAMH.

143

- YpOBEeHb COOCTBEHHOH MEPHOCTH KA9ECTBEHHOIO 0apbepa Mex)Ty

ACTPAJIBHBIM ¥ NMEPBBIM MEHTANILHLIM YPOBHAMH.

L4 — cobCcTBEHHBIH YPOBEHb MEPHOCTH aCTPaNbHOIO TeNa KIETKH.
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Puc.42 JOTIONTHHTETEHOE HACBILEHHE d(PUp-
HOTO Tena KIETKH MepBHYHOH MarepHeil G npuBOAHT
K H3OLITOYHOW KOHLEHTPAUWH 3TOW NMEepBHYHOH Ma-
TepHH. B pesynsTate 3TOro NOSBASETCA AOTIOJTHH-
TeJIbHbIH NMOTOK nepBHYHOH MaTepuH G ¢ 3dupHOro
YPOBHS KNETKH Ha QUIWYECKHH. A ITO B CBOIO OUe-
peas TNPHBOAWT K AKTHBH3ALUHH BHYTPHKIETOYHBIX
OOMEHHBIX ITPOUECCOB.

1. dU3M"EeCKH MIOTHOE TENO KIIETKH.

2. D¢dvipHoe Teso KNETKH.

3. AcTpanbHOE TeNno KIEeTKH.
4, IlepBoe MeHTANbLHOE TENO KJIETKH.

L.y — ypoBeHb cOOCTBEHHOH MEPHOCTH KaueCTBEHHOro dapbepa MexXIy
(PU3UYECKH TIIOTHEM H d(DHPHEIM YPOBHAMH.

L, — ypoBeHb coOCTBEeHHOH MEPHOCTH KaueCcTBEHHOro Oaphepa MEeKIY
3(UPHBIM H aCTPaNbHbIM YPOBHAMH.

L3 — ypoBeHb cOOCTBEHHOH MEPHOCTH KAaueCTBEHHOTO Dapbepa Mexay
aCTPIBHBIM H NEPBLIM MEHTATBHBIM YPOBHSIMH.

L4 — coBcTBEHIILIH YPOBEHE MEPHOCTH aCTPAITBHOIO TENA KNETKH,

Puc.43 — B MHOTOKIETOUHOM OpraHu3Me 3hHp-
HBIC Tejla KJIETOK CO3JIAIT KECTKYIO CHCTEMY Ha
3(pHPHOM YpOBHE — 3PHPHOE TEJIO MHOTOKIETOYHO-
ro opranu3ma. [1noTHOCTL 3(pHPHOTO TENa MHOMOKIIE-
TOUHOIO OpPraHH3Ma 3aBHCHT OT CTEMENH HaCbINIEHHs
A(PHPHBIX Ten KNeToK nepBHuYHO MartepHeid G. B
0OBIYHOM pexUME (PYHKLUHOHHPOBAHHA MHOTOKJIE-
TOYHOTIO OPraHH3Ma MAOTHOCTb IPUPHOro Tena Haxo-
aUTCA B HGanaHce ¢ NMIOTHOCTAMH acTPanbHOTO W Nep-
BOTO MCHTATLHOTO TEJ1 MHOTOKJIETOYHOTO OpraHH3Ma.

. OU3HUECKH MNOTHAsA TKaHb MHOTIOKJIETOMHOrO op-
raHU3Ma.

2. TInoTHOCTE 3HUPHOTO TENA MHOTOKNETOTHOTO OpTaHH3Ma.
3. OV3u9eCKH TNOTHASA KIETKA MHOTOKJIETOYHOIO OPraHH3Ma.
4. DpHUpHOE TENO KIIETKH MHOTOKJIETOYHOTO OpraH13Ma.
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5. Bocxonsume W HHCXONAWIHE TTIOTOKH TEPBHYHBIX MaTePUH, LHPKYIH-
pyIolHe MEXAY (PHUIHUECKH MAOTHBIM, d(PHUPHBIM, aCTPATBHEIM H TEPBBIM
MEHTAJIBHBIM TEJJAMH MHOTOKNETOYHOrO OpraH13mMa.

Puc.44 — noa BO3OEHCTBHEM CTpaxa acTPaTbHOE
TENo KJIeTKH BBIOpachiBaeT W3 cedf HAKOIJIEHHbIE
nepeuunsie Matepuu G u F, nipu 3Ttom nedopmauns
COOCTBEHHOTO MUKPONPOCTPAHCTBA yMeHbMmaeTcs. B
pe3yjbTaTe 3TOro MpouLecca COOCTBEHHBIH YDOBEHB
MEPHOCTH acTPATLHOTO Tejla yMewbmaerca. U, kak
CNeACTBHE, Ka4YeCTBEHHBbIH Oapbep Mexay TMepBbIM
MEHTANTBHBIM W aCTPATBHBIM YPOBHSIMH CHOBA 3aKphl-
Baerca. CTpax — o4YeHb CHAbHAA IMOUMA, NMOITOMY
COOCTBEHHBIH YPOBEHb MEPHOCTH aCTPaNbHOTO Tena
YMEHBIUAETCA HACTONMBKO, 9TO CTAHOBHTCH COH3ME-
pHM C HIDKHEH TpaduleHd pa3peléHHOro amnanasoHa
MEpHOCTH acTpalnLHOro niaHa. B pe3yneTtate 3TOTO BOCCTAHOBHBIIHHCA Ka-
UECTBEHHbIA Dapnep MEx Ay aCTPANLHBIM W TIEPBBIM MEHTATBLHBIM MA2HAMHU
pa3BOpPauMBaET MOTOKU MEPBUUHBIX MaTepuii. Ocobenio cHabHo, 3TO BAUS-
HHE CKa3biBaeTCs Ha nepBUYHbIX MaTepHax — G, F u E (310 cBA3aHO ¢ TeMm,
YTO JTH TICPBHYHBIE MATCPHH HE BXO(AT B KaYCCTBCHHBIH COCTaB MCPBOH
MEHTANLHOM C(pepbl HALLICH MIaHEThI).

Bo3HukaeT oOpaTHbIH MOTOK TIEPBUYHBIX MAaTEPHH K dPHPHOMY Teny H
nanee B HaMpaBneHHUK (QH3HYECKH MIOTHOTO Tena KIeTkH. BozspaTHbIH
NOTOK nepsHUYHOH MaTepuu G HAUMHAET JOMONHUTENLHO HAChIIATL IPUP-
HOC TCJIO KNCTKH H, KaK CNECJICTBHE, CTeNcHbL BIHAHUA ddUpHOro Teja Ha (Pu-
3pgeckoe BospactaeT. [IpH 3TOM BOIMONKHOCTH (PHIHYECKOTO Tesla KawAoH
KNETKH . KaK CAENCTBHE, BCEr0 OpraHu3Ma, pe3Ko BO3pacTaloT, YTO H TO-
3BOSIACT MHAHUBHAYYMY CNacTHCh B MOMEHTHI OMAaCHOCTH. DMOLIHH, KaK BOJI-
Hbl TOITNABOK, MOAHHMAIOT H OMYCKAlOT YPHUPHOE TEeNO, YNpaBnsa pacnpene-
NEHVEM TMEPBHYHLIX MATEPHH MEXTY YPOBHAMH BbICBOOOMHBIUMXCSH TMPH
pacuenneHud B knetke monexkyn. [lonobHoe nepepacnpeneneHue wMeroLLe-
TOCH TIOTEHUHANA SIBNSETCA TEHHANHLHBIM W300pETCHHEM TPHPOMAR], MO3BO-
NAFOLHM OPraHH3My MaKCHMaNbHO HCINOAB30BaTh CBOH MOTEHUHAN B X H3-
HEHHO BaXKHBIX CHTYaLUAX.

|. ®HU3MYGECKH NMIOTHAA TKAHb MHOTOKIETOYHOIO OpPraH13Ma.

2. TInOoTHOCTE 3 HPHOTO TENa MHOTOKIETOUHOT O OpPraHH3Aa.
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3. ®UBHYECKH NNOTHAS KIETKAa MHOTOKJIETOYHOTO OpPTraHH3Ma.
4. 3PpupHOE TENO KNETKH MHOTOKJIETOYHOTO OPraHH3Ma.

5. Bocxongmue ¥ HUCXOASTIHE MOTOKH NMEPBUIHBIX MaTEPHH, LIHPKYIH-
pyolHe Mexay GUInUecKy NAOTHLIM, 3PHUPHBIM, aCTPATLHBIM H MHOTOKJIE-
TOYHOI'0O OpraHHU3Ma.

Puc.45 — nnotHocTh 3duHpHOTrO TEena desioBeKa
BHE KPUTHUYECKUX CHTyaUHH H3MEHSAETCA nepHoaHye-
CKH. DTO CBA3aHO € Te€M, 9TO NMOCTEMEHHOE HachImie-
momnTN| - pye 3¢pupHOro Tena nepeBHuHoH Matepued G nmpuBo-
JWT K YBEMHYEHWIO TJIOTHOCTH W «TONIIWHBDY d(Hp-
Horo Tena. Ilpum 3TOM yBenmWuHBaeTcs COOCTBEHHBIH
YPOBEHb MEPHOCTH 3(pHpHOro Tena. Korna ypoBeHb
COOCTBEHWHOH MEPHOCTH NOCTHTHET BEPXHEH MpaHHLIbI
AHanazoHa MEpHOCTeH 3(UpHOro riaHa, 3PpupHoe
TENO dYeNOBEKa CTAaHOBUTLCA HEYCTOHIWBBIM. [lpu
TOM TNPOUCXOAHT COHPOC HAKOTIEHHBLIX Macc mnep-
BUYHOW MaTepHH G 1 cobCTBEHHBIH ypoBeHbL MEPHOCTH 3(HPHOro Tena ye-
JIOBEKAa YMEHBIIAECTCA M BO3BpAILACTCHA K YCTOMUHBOMY cocTosHWIo. M Bcé
HauuHaeTcs cHayana. CKOpOCTb HACHILICHHA (PHUPHOrO TENa MPAKTHIECKH
1e MENSETCA B TEYEHHE )XU3HHM YeNOBEKa W NMO3TOMY ITOT npouecc npHodpe-
TacT OTNPCAENEHHYIO TIEPHOAHYHOCTL. [lepHoaHYeckH H3MEHSIOTasCca NIoT-
HOCTbL I(PUPHOTO Tena BAHAET Ha (PHU3HHECKHE BO3MOXKHOCTH KAETOK, HTO
MPosiBJIACTCH B CTIOCOOHOCTAX (PHIHUECKH TMIOTHONO TENA YEIOBEKa BHIACP-
KHBaATb Pa3NIMMHOTO YpPOBHA (PHIUYECKHE HArpY3KH. ITOT NMEpPHOAHYECKH
MOBTOPAIOIUVHCA MPOLIECC HA3LIBAKT (PHIHYECKHM OUOPUTMOM. Takum 0B-
pa3oM, TIpHpona OHOPHTMOB OOBLACHACTCA TICPHOAHYCCKHUMH H3MEHEHHAMH
COOCTBEHHDBIX YPOBHEH 3(PHPHOTrO, acTpabHOrO H MEPBOro MEHTANBHOrO Te
qenoBeKa.

. PUIUIECCKH ITOTHOE TEJIO YECOBCKA.
2. DhHpHOE TENO YenoBeKa.

3. ACTpanbHOE TENO HENOBEKA.

4. IlepBoe MEHTaNBLHOE TENO YENOBEKA.

h, i, j — xauecTBeHHbIC Dapbepbl MEKAY PHIHYECKH MJIOTHBLIM H 3PHP-
HBIM, 3PUPHLIM H aCTPabHBIM, aCTPAIBHBIM H TIEPBEIM MEHTAILHBIM TEna-
MU YeJIOBEKa COOTBETCTBEHHO.
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HHORINY THM

(R L)

A

CTBEHHOH MEPHOCTH.

Puc.46 — actpaneHoe TEJIO 9en0BEKA HACKIIALT-
ca nepuuHbiMU MaTepHaMu G W F. Tlo Mepe Hachl-
IIICHHS aCTPANbHOTO TENa 3TUMH TIEPBHYHBLIMH MaTe-
PUSIMH, €ro YPOBEHb CODCTBEHHOW MEDPHOCTH YBENH-
uuBaetrcss. Koraa 3TOT ypoBeHb AOCTHIHET BEpXHEH
TPaHULBI AWATa30Ha MEPHOCTEH acTPATLHOrO TNJawa,
COCTOSIHHE aCTPaNibHOTO Tejla CTAHOBUTCS HEYCTOMYH-
BbIM. [IpoHCXOMAT BBIOPOC acTpaTbHBIM TEJIOM HAKO-
TIJIEHHBIX EPBHYHLIX MaTepHii, B pe3yJibTaTe 9ero ero
YPOBEHEL COOCTBEHHOH MEPHOCTH BO3BPAIIAETCH B H3-
Ha9alnbHOE COCTOSTHHE ¢ MHHWMAJTBHEMNM YPOBHEM CO0-
AcTpanbHoe Teno peryiuHpyeT dMOLMH YeOBEeKa, Mo-

3TOMY JTOT 6HOpHTM NOJTY9HJI Ha3BAHHE SMOLTHOHAJIBHOTO.

|. Gu3HgecKH NNOTHOE TENO d9eJIOBEKA.

2. DdupHOe Teno venoseka.

3. AcTpaneHoe TeNno YyenoBeka.

4. TlepBoe MEHTANBHOE TENO YE€0BEKA.

h, i, j

Ka4yeCTBEHHBIE Daphepbl MEXITY DHIHUECKH TUIOTHBIM H IPHP-

HbBIM, BCDHPHBIM H acTpanbHbIM, aCTPpaILHLBIM H MEPBLIM MCHTaJLMLIM TCila-
MUY HEJTOBEKA COOTBETCTBEHHO.

BIOALITY (1M

[ALLTTTER (KY)

Puc.47 TEPBOEC MEHTAIBHOE TENO 4YeNOBEKa
HacklulaeTces nepBHuHbLIMH MaTepHaMu G, F u E. Tlo
MEPE HACLILIEHHS MEPBOTO MEHTANBLHOrO Tella ITHMH
NEPBHYHLIMH MAaTEpPHUAMH, €r0 YPOBEHb COOCTBEHHOH
MepHOCTH yBennuuBaeTca. Koraa 3ToT ypoBeHb A0C-
THIFHET BEPXHEH TrpaHHUBLl JAManadoHa MEpHOCTEH
MEHTabHOIO TJIaHa, COCTOSIHUE MEPBOrO MEHTANIBLHO-
ro Tena CTaHOBHUTCH HeycTOHYMBBIM. [lpoHcxonHT
BLIOPOC NEPBBIM MEHTANBHBIM TENOM HAKOMAEHHBIX
MEPBHAHBIX MATCPHH, B PE3YNbTATE 9EIO €ro YPOBEHB
COOCTBEHHOW MEpPHOCTH BO3BpAMIACTCS B H3IHAYANb-
HOE COCTOSSHHE C MHUHHMAaNbHBIM YPOBHEM COOCTBEH-

HOW MepHOCTH. [Tocne 3TOro HagTWHaeTcs HOBOE HaCLITIEHHE MepPBOro MeH-
TanpHoro tena nepBUIHeIMKA MaTepuaMu G, I u E u cobcTBeHHBIH YPOBCHE
MEPHOCTH CHORA HAYWHAET PacTH. Y pOBEHb COOCTBEHHON MEPHOCTH TIEPBO-
IO MEHTANBHOIO TeJNa BAMAET HA UHTENNEKTYaJIbHbIE BO3MOXHOCTH Yes0Be-
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ka. [10dTOMY DITO SIBNECHHE NMONYYUNO HA3BAHHE WHTENICKTYATBHOrO OHO-
putMma. ITpouecc nepHOAHIECKOro HaChIIEHHS MEPBOTO MEHTAILHOTO Teja
yeJIOBeKa 3aHKMMaeT Ooablle BPEMEHH, YeM HACBIILICHHE aCTPANBLHOrO Tena,
NO3TOMY MHTEJUIEKTYANbHEI OHOPUTM WMeeT OONBbITYI0 MPOAOKHTENh-
HOCTb, YeM 3MOLMHOHANBHBIH. «3afepkka» OMpeAesiseTcs TeM, UTO Hacblule-
HYE TMIEPBOr0 MEHTANLHOTO Tesla MPOHCXOANT depe3 IPUPHOE W aCTpaTbHOE
Tena.

1. PU3uyecKH TNIOTHOE TEJNO YEeSI0BEKa.
2. 3¢pupHOe TeNo deoBeKa.

3. AcTpasipHOE T€JIO 9E€JOBEKA.

4. Ileproe MeHTaNnbHOE TEIO HENOBEKA.

h, i, j — kagecTBeHHBIe Hapbepnl MeKAy PUIMIECKH MIOTHBIM H IDHP-
HbIM, 3GUPHBIM U ACTPATbLHbIM, ACTPANABHLIM H NEPBbIM MEHTANBLHBIM Tena-
MH 9EJIOBEKA COOTBETCTBEHHO.

Puc.48 — nepuoaondeckue xonedaHHs YPOBHSA
CODOCTBEHHOH MEPHOCTH acTPanbHOro TEja KJETKH.
EcrecTBeHHble KOnebawWs ypPOBHS  COOCTBEHHOH
MEpPHOCTH acTpanbHOro Tena KiAeTKH odecrnevvBaer
BO3MOXHOCTb JIBOJIIOUIMOHHOTO Ppa3BHTHSA KakK OT-
JAENbHO B3ATOH KMAETKH, TaK ¥ BCEro opraHH3iMa B Le-
nomM. TlonoxkeHHe H KavyeCTBEHHOE COCTOSHHE acT-
pajibHOTO Teéja KJICTKW YENOBCKA NPH MHHHMAaNbHOM
YpOBHEe COOCTBEHHON MEpPHOCTH.

. DU3HYECKH IOTHOC TENO YeTOBEKA.

2. DpHpHOC TCNO YCNOBCKA,
3. ACTpAIBLHOE TENO HEN0BEKA,
4. Tleppoe MeHTaNLHOE TENO YENOBEKA.

L, — ypoBeHb COOCTBEHHOH MEPHOCTH Ka4€CTBEHHOro dapbepa Mexay
(PH3UUECCKH TNOTHBIM ¥ DPUPHBIM YPOBHSIMU,

L, — ypOBEHB COOCTBEHHOW MEPHOCTH KAa4ECTBCHHOIO 0apbepa MExIy
3(DHPHBIM H aCTPaIEHEIM YPOBHAMH.

L; — ypoBeHb COOCTBEHHOH MEPHOCTH Ka4eCTBEHHOTO Dapbepa MEXIy
ACTPATLHEIM H TTEPBLIM MEHTATBHBIM YPOBHSIMH.
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L;— coBCTBEHHBIH YPOBEHL MEPHOCTH aCTPATBHOTO Teja KNETKH,

Puc.49 — nonoxewwe W KadeCTBEHHOE COCTOA-
HHE acTPATBHOrO Teja KEeTKH YeiloBeKa NMpH IpoMe-
KYTOTHOM YPOBHE COOCTBEHHOH MEpPHOCTH. ACT-
paNbHOE TEJIO HadHHaeT B OONbOIEH CTENEeHH BAHSATH
Ha COCTOSHWE Ka9eCTBEHHOTO Oapbepa MexXIy acT-
panbHbIM H TIEPBLIM MEHTATHHBIM YpOBHMMH. B pe-
3yJbTATE 3TOTO, TIEPBHUYHBIE MATEPHH Ha9WHAKOT 0o-
Jlee aKTHBHO TIPOHWKATh Ha TIEPBBIH MEHTATLHBIH
YPOBEHb.

. ®U3U9ecKH MIOTHOE TEI0 YENOBEKA.

2. DdvipHOE TENO 9esioBeKa.
3. ACTpaJibHOE TeNo YeNIOBEeKa.
4. TlepBo€ ME€HTaNbLHOE TEJNO 9EN0BEKA.

L, — ypoBeHb coBCTBEHHOH MEPHOCTH Ka9eCTBEHHOro Dapbepa MEX Iy
(PH3UYECKH NNOTHBIM H I(PHPHBLIM YPOBHAMM.,

L, — ypoBeHb COOCTBEHHOH MEPHOCTH Ka49ECTBEHHOr 0 0apbepa Mex Iy
3GUPHBIM U ACTPATLHLIM YPOBHAMH.,

L3 — ypoBeHb COOCTBEHHOH MEPHOCTH Ka4eCTBEHHOro fapbepa Mexay
aCTPAJIbHBIM U TIEPBLIM MEHTANbHBLIM YPOBHAMM.

L, — coBCTBCHHBIH YPOBCHE MCPHOCTH acTPANLHOTO TEMA KICTKH,

Puc.50 — rmonoxeHHe H KavyeCcTBEHHOE COCTOf-
HHE acTPaSIbHOIO TeAa KIETKH YesoBEKa MPH MAaKCH-
MaTBEHOM YPOBHE COOCTBEHHOH MEPHOCTH. ACTpasib-
HOE TENo HayWHaeT B €wé OO0MbLIEH CTEMEeNH BAHATH
Ha COCTOSHHE KA4YE€CTBEHHOTO Oaphepa MEx1y acT-
PANbHBIM H NEPBBIM MEHTANBHBIM YPOBHAMH. B pe-
3YJBTATE ITOTO TIEPBUYHBIC MATEPHU HAYHHAIOT TpaK-
THYECKH CBOOOAHO TIPOHWKATh Ha MEPBBIA MEHTANb-
HbIH YPOBEHbB

|. ®H3HYECKH MJOTHOE TeNo YeN0BeKa.

2. D(bUpHOE TENO YENOBEKA.
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3. ACTpaIbHOE TENO 9€N0BEKaA.

4. TlepBoe MEHTANBLHOE TEO YENOBEKA.

L, — ypoBeHb coOCTBEHHOH MEPHOCTH kadeCcTBEHHOro daphepa MEXay
(PM3HYECKH TIOTHBIM H 3(PHUPHBIM YPOBHSIMH.

L, — ypoBeHb cOOCTBEHHOH MEPHOCTH KaueCTBEHHOro Hapbepa Mexiry
3(UPHBIM W aCTPATEHBEIM YPOBHAMH.

L; — ypoBeHb COOCTBEHHOH MEpPHOCTH Ka4eCTBEHHOTO Dapbepa MexIy
acCTPIbHBIM ¥ MEPBBIM MEHTAIbHBIM YPOBHAMH.

L4 — cOOCTBEHHBIH YPOBEHE MEPHOCTH acTPaTLHOTO TeNa KJIETKH,

! | .f‘l‘sj

ho 10 |

Puc.51 — cooTHOmEHHe pa3BUTHA IPHUPHOTO M
aCTpalbHOro T€n HCEIN0BCKa HMCIOT OrpoMHOC BIHs-
HHE Ha €ro NMCHUXHKY, MOBEAECHHE, PEAKUHH H IMOLIHH.
B Teuenue XHM3HH dYenoBek H3MCHAETCA, MCEHAECTCA
€ro XxapakTep, NPUBbIYKH, TeMNEpaMeHT. DTO CBA3AHO
C Ka4CCTBCHHBIMH H3MCHCHHUAMH CTPYKTYpPbI CYIIHO-
ctH. CyuiecTByeT 4YeThipe BapMaHTa KaueCTBEHHOTO
(¢yHnamMeHTa cymHocTH. [Tpu noMuHUpoBaHuH ddup-
HOMO Tena K NpH HATHYHH MONHOTO aCTPAILHOMO TeNa
(acTpankHOE Teno oO6pa3oBaHO NBYMS MEPBHYHBIMH
maTepuamMu G u F), y uenoBexka nposBRSeTCs CaHIBH-
HUYECKHH THM TeMnepaMeHTa. B GONBLIMHCTBE CaH-

FBHHHKH SIBASAIOTCS SPKO BLIPAXXKEHHLIMH NTHAEpPaMH, TaK Kak UMEIOT AOCTa-
TOYHO CHNIBHO Pa3BUTYHO BOJIO, YTOOB! HE TOJIBKO OTCTOAThL CBOE MHEHME, HO
W AN TOTO, 4TOOB! YOEAHTL B CBOCH NMPABHABLHOCTH OCTANBHEIX.

|. PU3HYECCKH TINTIOTHOE TENO YENOBEKA.

2. D¢HpHOE Teno 4enoseka.

3. ACTpajlbHOE TENO 4YeNoBeKa,

J, — ypoBens pazeuTHS 3(hUpHOro Tena.

J_q YPOBCHL Pa3BHTHA aCTPAJIGHOT'O TEJlA.

h,ij

Puc.52

- Ka9ECTBCHHBIC 6apbepm MCEXAY YPOBHAMH.

- IPH MOMHHHPOBAHWH 3IPHUPHOIrO TEA, NIPH HATHIHH HENoJI-

HOTO acTpaNbHOTO Tena (acTpanbHoe Teno oOpa3oBaHO ONHOW NEPBHYHOM
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w | MaTepued G), y yenoBeka npospnseTcs pnerMaTyge-
CKUI THTI TeMrmiepaMenTa. dnerMaTHKH OOBMHO Maio
3MOUMOHANBHBI, ABAAKOTCA BEMHKOICNHBIMH HCIOJ-
m oo e HHTENAMU, HO OTCYTCTBHE TOJHOLEHHO pPa3BHTOrO
fﬂ\ ' UI‘I | L | Tesla NHWaeT UX BO3MOXKHOCTH UCMBITHIBATH panocThb

i !."\ )\ TBOPIECTBA. OTCYTCTBME BEpXHEACTPANLHBIX CTPYK-
| h!,! i!' Jﬁ || TYP y HelipoHOB Mo3ra paesaer npoGnemarwmuE\-l
ho 0.3 BO3MOXHOCTb TBOPYECKOr0 Hagafla y TaKHX JoAei.
Mo3r npocto He mnony4aeT HEOOXOAMMOTOo OOBEMA
vHdopmauru, 6e3 KOTOpOH TBOPYECKHH Tmpouecc
TTPOCTO HEBO3MOXEH. JloarHHupoBaHuHe 3¢HPHOrO Te-
na co3MaéT BOSEBOM MOTEHUHMAN, MO3BOJAIONIMH (ierMaTHKaM BLIMOJHATH
pabdoty, Tpebylouryio O0MBIMON YCHIIHBOCTH.

|. ®dU3MgecKH NJIOTHOE TEJIO 9eJIOBEKa.

2. JdupHoe Teno ueaoBeka.

3. AcTtpasibHOe Teno 4enoBekKa.

J2 — ypoBeHb pa3BHUTHA I(PUPHOrO Tena.
J3 — ypOBeHb pa3BUTHA acCTpanbHOTO Tena.

s ., i 0 : ' y) M,
h,i KaQUCCTBCHHBIC OAPBCPHI MK OBHAMH

Puc.53 NpyH AOMHHHUPOBAHUH HCIOJIHOTO acT-
pansHOro tena (actpanbHoe Teso 0dpa3oBaHO OAHOM
nepsuuyHOM Marepuei G) Habnronaercs MenaHXonw-
o L | 4eCKHMH THM TemnepaMmeHTa. JloMHHHpoBaHHe acT-

bl L4 . ]| paneLHOIrO TEna MpoABNACTCA B TOM, YTO YCIOBEK BCE
/ﬂ\\\\}( 1\ } BHAHT YEpPe3 TMPH3IMY CBOMX OMOLMH H pearupyer
” “f;*\]{’ MPaKTHYECKH Ha BCE IMOLMOHANBHO. Menanxonuk

a O4Y€Hb JIETKO 3aropaeTrcsd MoOoH HaeeH, HO OTCYTCT-
BHE OOCTATOYHO Pa3BHTOH BONH HE TMO3BOJIAET €My
(MENaHXOAKKY) IOBECTH IEI0 A0 JAOTHYECKOro 3a-
BEPLUEHHSA, 9TO NMPHBOAUT K NMOABICHHUIO ACTIPECCHB-
HOT'O COCTOSIHHS, B KOTOPOE OH BXOIWUT OYCHB JIETKO H
NOTPYIKAETCA B HETO HAZOJIro U OCHOBaTeNbHO. Beé 3TO 1acTo conpoBoxaa-
eTCA MBICTAMHY O CaMOYOUIiCTBE H MOJHOH noTeped Bepsl B ¢ebs. ITO Tpo-
UCXOAUT TIOTOMY, YTO HEMOJHOE aCTPaTbHOE TENO FapMOHHYHO C HUXHHM
acTpajioMm.

.

[ ——

! 4
e

htr n;'."\]

278



Huxounaii Jlesawon «Cyumocts i Patyan. Towm |

|. PU3HYECKH TIIOTHOE TENO YENOBEKA.

2. D(pupHOE TENO 9eNoBeKa.

3. AcTpanbHo€ TeNo 49eN0oBEKa.

J> — ypoBeHE pa3BUTHSA 3¢HPHOrO Tena.

J3 — ypoBeHb pa3BUTHS acTPaTbHOTO TENA.

h, i, j — xadecTBeHHbIC Bapbepbl MEXAY YPOBHAMH.

Puc.54 — npH NOMHHHPOBAHHH TMOAHOIO act-
pajibHOTO Tena (acTpanbHOE TeNlo 00pa3oBaHO NABYMS
nepsUuHbIMY MaTtepuaMH G u F) Habnwonaetcs xone-

Y 1| puueckwuit Tum TeamrmepamenTa. JIOMHHHPOBaHHE aCT-
/V\ N panbHOTO Tena MPOSBASCTCA B TOM, HTO YEAOBEK BCE
._ \‘ 1\ BHOMT depe3 NMPH3IMY CBOHWX IMOUWH W pearupyer
A Ti' | ";l.f MpaKTHYECKH Ha BCE aMOLMOHanmbHO. OTndHe xose-

A ‘

pUKa OT MENaHXONHKa 3aK/4aeTcs B HAMHYHH Y
MEpBOro MOJTHOTO acTPanbHOTO TeNna, YTo MPOSBAAET-
CA B NOMHHHPOBAHUM Y €r0 HOCHTEA MOJOXHTC,b-
HBIX 3MoUMK. XoNepHK NPaKTHYeCKH HWKOTAa HE B
COCTOSIHHH 3aBEPIIHTL HAYATOE AeN0, €CIH OHO TpebyeT OT HEro TepreHHs,
KPOTIOTAUBOTO H MOHOTOHHOTO Tpyna. Ho monodHeic Heyaa4H He morpyxa-
IOT €ro B HENPECCHBHOE COCTOAHHE, Kak MenaHxosHka. OH o4eHb OBICTPO
3a0BIBACT O HEYAAUE H rOTOB HAYaTL HOBOE JIENO.

ho 10§

|. (PU3HUECKH TINOTHOE TENO YCNOBEKA.

2. Ddupnoe Teno yenosexa.

3. AcTpanbHOE TENO 4€10BEKa.

J, — ypoBEHb pa3BUTHA 3PUPHOrO TEna,
J3 — ypoBeHb pazBuTHA acTpanbHOro Tena.

h, i, j — KauecTBeHHBIEC DAPBEPBI MEXIY YPOBHAMH.

Puc.SS — yenoBeueckue 3MOUHMM MMEIOT PasHyr NPHpPOAY H NpeaHa-
3uayenue. OaHa U3 TaKWX BBICITWX 3MOUWH OCHOBAHA HAa FaPMOHHWH MEXIY
CYWIHOCTAMH MYMXYMHbl U JKEHWHHb. TIpH HanuYWM rapMOHHMM Ha BCex
YPOBHAX — Ha 3(PUPHOM, aCTPaNBHOM, TEPBOM MCHTATBHOM, MEKIY MYXK-
YHHOU M >KEHILUMHOH BO3HHUKAET B3aMMOOOMEH KadecTBaMH. B3aumoodmeH
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KQ4ECTBAMH COTPOBOKNACTCS LHPKYAAUHEH MOTOKOB
MEPBHUMBIX MAaTepHH MEXTY 3(DHPHBIMH, acTpaiib-
HBIMH H TIEPBBIMH MEHTNbHBIMH (TIPH HAUIMYHH TO-
CNEAHHX) TENaMH MYKCKOH H JKEHCKOH CYITHOCTSIMH.

[. ®H3HYECKU MIOTHOE TENO YeNoBekKa.
2. DpupHOe Teso yesoseka.

3. AcTpaibsHoe TeNo YesoBeKa.

4. TlepBoe MeHTanbHOE TES10 YeJI0BEKa.

5. Hupkynsuus nepsHaHoi mMatepu G Mexny 3¢Hp-
HBIMH TENaMH MY>XYHHBI H XXCHOIHHBI.

6. Lupxynsauus nepsuausix Matepit G u F Mexay actpatsHbIMH Tena-
MH MY>XYHUHB! U XEHLIHHBI.

7. Uvpkynsuus nepBuuHbix MaTepii G, F u E Mexmy MeHTATLHBIMU
TenaMH MY)XIHHBI H )KEHILHHBI.

Puc.56 — rapMoHHMa BO3HMKaET Bceraa npH Ha-
JTHYHH TOXAECTBA MEXIY KaUCCTBCHHRIMH CTPYKTY-
paMH CYLHOCTEH MYKUHHbI H KEHIUUHbI. [ apMOHHUS
M, KaK CIC/JCTBHE, YYBCTBO NIOOBH MOKCT BO3IHHK-
HYTH Ha JIO0OH IBONIOUMOHIION (ha3ze pasBHUTHA MYK-
YHUHBI M KEHWHHBI. HEOOX0AHMbBIM YCAOBHEM SIBJIA-
€TCA TOJbKO CHHXPOHHOCTb Pa3BUTUA MYKCKOH H
HEHCKOH CYILIHOCTEH. YpOBeHb pa3BHTHA acTpPasibHO-
TO Tena — 9TO He craTH4deckas cuecrema. Kaxaelii gye-
JIOBEK B TeYeHHe CBOEH MH3HH H3MEHAETCH H HeE
TONLKO BHEIUHE, JYXOBHOC pa3BHTHC MPHBOAHT K

U3MEHEHHIO KAaYECTBEHHON CTPYKTYpb! CYWHOCTH. M no3ToMy Ans coxpaHe-
HHUA TAPMOHHMU MEXTY MYKIHHOH MW XEHILWHOH, 00a JNOMKHLI H3MEHATHCA

CUHXPOHHO.

|. ®U3HYECKH NJIOTHOE TEJIO YENOBEKA.

2. DdupHoe Teno yenoseka.

3. ACTpaiibHOE TEN0 YEeNOBEKA.

4. TlepBoe MEHTANIBHOE TENO deNOBEKA.

5. Uwupxynsuus nepeudaHoH Matepud G MeXIy IPHUPHBIMH TenaMu
MY>XYHHBI ¥ XKEHILHHBI.
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6. Lupxynsuns nepBuyHOH MaTepHH G MEXIY aCTPaTbHBIMH TEaaMH
MYXUHHBI W KEHILHHEI,

> Puc.57 — nipHu cBOEM pocCTe M pa3BHTHH. MOAPO-
s CTKH B BO3pacTe OT 4YeTbIpHaAUaTH [0 ABadUATH JET

& :
B v MonagaloT B IBOMIOLHOHHYIO TIONOCY Pa3sBHTHA,
2 E BHYTPH KOTOPOW NPAKTHYECKH BCE HAXOAATCHA B TOXK-
om NECTBEHHOH 3BOJIOLMOHHOW CTaaWH pocTa. 3TO
S }3\ O4YeHb YacTO TIPHBOOHT K HEMNpPaBHUIBHOMY TMOHHMa-
/,(' \ ?‘fﬁ HWIO TMPHPOAB BO3HWKIOEH ((IYyXOBHOH» ONMM3OCTH.
Y )N 1] TIpvudHa 10O0OHOM HAMO3HU KPOETCHS B HENMOHUMa-
|| "— 1l HWH DBOJIIOLHOHHEIX MPOLECCOB, TIPOHCXOAATIHX C
) S CYLHOCTSIMH W BOCNPHATHE COCTOSSHHA BPEMEHHOH

TapMOHWH pOCTa, B KOTOPOH OKa3blBAIOTCA TIpaKTHYE-
CKH BCE 40 MX (PU3HIECKOro H MYXOBHOTO CO3pEBa-
HUSA, KaK nionHoueHHoH. K coxalieHW1o, mofipacraroniee OKONeHUE He UMe-
€T HY ManeHInero NPeacTaBleHHS O 3aKOHOMEPHOCTAX Pa3BUTHA CYOIHOCTH.
Kpome 3Toro, pazBurue acTpaibHOTO T€Na HaYMHAETCA € HApaDOTKH HenoJ-
HOTO acCTpanbHOro (HHXHEACTPANBLHOTO) Tefla, KaK NPOMEXYTOdHOH (a3wl
pa3BHTHA acTpanbHOTO Tena. bypHoe pa3suTHe KOTOpPOro, Kak MOOOMHBIM
3PPEeKT, MPUBOAHT K TIOBBIIICHHOW MOJAPOCTKOBOI CEKCYaNbHOI aKTHBHO-
CTH.

[. du3nyecku NNOTHOE TENO YeIoBEKa.
2. D{HpHOC TeNo UenoBeka.

3. ACTpansHOE Teno 4enoBeka.

4. TlepBO€ MEHTATLHOE TCJO YETOBEKA.

5. LHupkynaumnsa nepBubHoi Matepud G Mexay 3pUpHLIMH TETaMH Nap-
HS W JEBYILKH.

6. Llupxynsuns nepeudHoil Matepu G MeXIy ACTPANBHBIMHM TENamMH
NMapHg W JEBYLIKH.

Puc.58 — 3ByKOBBIE BONHBLI HE TONBKO HEeCYT HH(pOPMALHIO 00 OKpY-
KAIOIIIEM HAC MHUPE, HO M OKA3LIBAKOT MPAMOE BO3/ICHCTBHE HA KAUECTBEHHOE
COCTOSIHHE TeNn CYMHOCTH desioBeka. HanmpumMep, HH3KO9aCTOTHAs 3BYKOBas
BOJTHA, IOCTHTHYB YENOBEKA, BEI3LIBAET NMEPepacnpe/IeieHHe EPBHIHBIX Ma-
TEpPU B 30HE CBOETO MPOXOXACHHA, B PE3YABTATE HETO MPONOPLMOHANBEHOE
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COOTHOLIEHHE MEKAY TIEPBHIYHBIMH MATEPHUAMH Ha-
pyuiaetcs. Bo3HWkaeT AOTIONHHTENLHOE HaChMIEHHE
9TOM 30HBI NepBHYHOH MaTtepdeH G, 4TOo, B CBOW
odepenb, CO3NAET NOTMONHUTETbHOE HACHIMLIEHHE DTOH
MaTepHeH acTpanbHOro H 3QUPHOTO Tell 4YeloBeKa,
HAXONAMIErocs B 30HE NMPOXOKACHUSA (PPOHTA 3BYKO-
BOH BOJIHBI. IIpy 3TOM NOMOMHHUTEIBHOE HaChlIIEHHE
aCTPATLHOTO TeJla U3MEHAET ero YpOBEeHb COOCTBEH-
HOH MEPHOCTH, a 3TO O3HAyYaeT TNOABJIEHHE BBIHYX-
OEHHBIX IMOLHH, NMOA BO3NEHCTBHEM MY3bIKH. M yxke
OT KagecTBa IMOCAEAHEH 3aBHCHT, KaKHE 3MOLHH OY-
JIyT BBI3BAHLI Y CNyMIAaTeNeH — BBICOKHE HIIH HU3KHE.

1. ®U3HYECKH TIIIOTHOE TEJIO KIETKH.
2. 3dMpHOE TENO KIETKH.

3. ACTpaIbLHOE TENO KIETKH.

4. TlepBoe MEHTANBLHOE TENO KNETKH.

5. JlononnuTensHoOe HackimeHHe nepuaHon martepreil G aduproro u
aCTPIKHOTO TEJN KNETKH NOA BO3JIEHCTRHEM HH3KOUYaCTOTHOH 3RYKOBROH
BOJIHBI.

6. H3bpiTouHoE HachlleHHE 3(HUPHOTO H acTpajbHOrO0 YPOBHEH MOA
BO3JACHCTBHEM HHU3KHX 3BYKOB.

7. YpOBEHB TINMOTHOCTH HACKILICHHUS D(PHPHOTO TENA KIETKH NEPBHYHOH
matepueii G.

8. YpOBeHb NMNOTHOCTH HACHIWEHHSA aCTPAIbHOTO TeNa MepPBHTHBIMH
matepuamu G u F.

L, — ypoBeHb cCOBCTBEHHON MEPHOCTH Ka4YCCTBCHHOIO Dapbepa Mexay
(MOH3HYECKY NNOTHBIM H d(PHPHBIM YPOBHSAMH.

L, — ypoBeHb cODCTBEHHON MEPHOCTH Ka4yeCTBEHHOro dapbepa Mexnay
IPUPHBIM U aCTPATLHBEIM YPOBHSIMH.

L; — ypoBeHb cOOCTBEHHOH MEPHOCTH Ka9eCTBEHHOTO 0apbepa Mexay
ACTPaJIbHBIM M NMEPBbIM MEHTANLHBIM YPOBHAMH.

L4 CODCTBEHHEIH YPOBEHb MEPHOCTH aCTPANLHOIO TEMA KAETKH.

Puc.59 BO3HUKACT H30BITOTHOE HACKILIEHHE ITOH 30HBI MEPBUIHOMH
marepuedd G, 4TO B CBOIO OYepedb CO3AAET AOMONHHTENbHOE HACBITUEHHE
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3TOH MATEPUEH aCTPANBLHOTO H d(PHPHOTO TEN KICTKH,
HaXOAATIIEHCA B 30HE MPOXOXKNEHUA (PPOHTa 3BYKO-
BOH BOJHBI.

1. dU3UWYECKY TINOTHOE TENO KIETKH,

2. D(pHUpHOE TEeNno KIETKH.

3. ACTpaiibHOE TENO KIIETKH.
4. TlepBOoe MeHTaNbHOE TEJIO KIAETKH.

5. HOTIOHHHTCIIT:HOC HACBIIEHHE ITCpBHqHOﬁ MaTCpH-
eil G 3pUPHOTO U aCTPATLHOTO TeNl KJAETKH TIOA BO3-
NENCTBHEM HW3KO9aCTOTHOMH 3BYKOBOM BOJIHEI.

6. M36brrounoe HachmneHue 3GhHUPHOro M acTpanbHOrO YPOBHEH moi
BO3JEHCTBHEM HH3KHX 3BYKOB.

7. YpOBEHb MNOTHOCTH HACBITUEHHS d(PHPHOTO Tea KACTKH MEPBHIHOM
Marepueii G.

8. YpoBeHb MIOTHOCTH HACBLILUEHHSA ACTPANbHOTO TeNla MEPBHYHBIMH
matepusMu G u F.

L, — ypoBeHb cOOCTBEHHONH MEPHOCTH KadeCTBEHHOTO Haphepa MCXTY
(PU3MYECKH NIOTHBIM W FI(PHPHBIM YPOBHSIMH.

L, — ypoBeHb COOCTBEHHOH MEPHOCTH Ka4eCTBEHHOro bapbepa Mexay
PUPHEBEIM H aACTPANLHEIM YPOBHAMH.

L; — ypoBenb coOcTBENHON MEPIIOCTH Ka4ECTBEHTIOTO daphbepa MEX Iy
ACTPAJLHBLIM H MEePBbIM MEHTANIBHBIM YPOBHAMM.

L4 — cODCTBEHHBIH YPOBEHb MEPHOCTH aCTPANBLHOIO TENA KARTKH.

Puc.60 M30BLITOYHOE HACBLIIEHHE AaCTPAIbHO-
TO ¥ 3(UPHOro Tea CYIIHOCTH BO BpPEMS MPOXOxAae-
HUA 3BYKOBOTO (PpOHTA CO3NAET HEKOTOPLIH nepernaa
MEKAY COOCTBEHHON MEPHOCTBLIO CPeaAbl H COOCTBEH-
HOW MEPHOCTbLIO aCTPaNbHOro W 3PHpHOro Tea. Hro,
B CBOW OY€penb W MPHBOOHT K HEKOTOPOil HECTa-
OHJIBHOCTH cOCTOsIHUSA 3TUX Ten. M, kak cneactsme,
TIPOVCXOMHT BBIOPOC H3OLITKA TIEPBHYHOH MaTEpHH
G U coCcTOofHHME acTpanbHOTO W 3(HPHOrO Ten BO3-
BpAINACTCA K MEPBOHAYANBEHOMY. B uenom psae ciy-
q9aeB YpPOBeHb COOCTBEHHOH MEpHOCTH acTpambHOTO
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Tena MOXET OMYyCTHTBCA HIDKE, 9eM OH ObINT 10 MpHXONa 3BYKOBOH BOJHHLI.
My3bIkaTLHBIH PHTM TMPH 3TOM MPHODpPETaeT HCKITOTHTEILHOE 3HATEHHE,
Tlocne npoxona 3ByKOBOH BOJIHBI, YEPE3 HEKOTOPLIH MMPOMEXKYTOK BPEMEHH
YPOBEHB COOCTBEHHOW MEPHOCTH aCTPAITBHOIO TeNna 4efl0BeKa BO3BPAILIAETCA
K YPOBHIO, KOTOpPbIH Obl1 00 €€ npuxoda. Ecnu e HoBas 3BYkOBas BOJIHA
OOpYLWIHBAETCA HA YeJIOBEKA PAHBIIE 3TOr0, MPOHCXOAUT pa3pyIIeHHE acT-
paJIbHOTO Tena.

1. ®U3HYECKH TJIOTHOE TEJIO KJIETKH.
2. DdvpHoE TEeNno KIETKH.

3. AcTpaTbHOE TENO KIETKH.

4. [leproe MecHTaNIBbHOE TENO KIETKH.

5. JlononHuTenbHOE HackilueHye nepBHIHOH MaTtepred G admpHOro H
aCTP1LHOrO Tefl KJETKH NOA BO3AEHCTBHEM HH3KOUYACTOTHOH 3BYKOBOH
BOJIHEL.

6. CocTtostHMe HachllEHHs 3(QHPHOTO U acTpalTbHOrO YpPOBHEH mnocne
MPOXO0XAeHUA PPOHTA 3BYKOBOH BOJIHBL.

7. YpoBeHb NMJOTHOCTH HACBILUEHHSA IPHPHOrO TeNa KJIETKH MEPBHUUYHON
Matepuei G.

8. YpoBeHL NMIOTHOCTH HACBILICHHS aCTPaiiblOro Tefa MepBHIHLIMH
maTtepuaMu G u F,

L, — yporeHb CODCTBREHHOH MEPHOCTH Ka4eCTBEHHOro dapbepa Mexay
(OHM3HYECKU MIOTHBIM H d(PHPHBIM YPOBHSAMH.

L, — ypoBeHb cODCTBEHHON MEPHOCTH Ka4eCTBEHHOro dapbepa Mexay
3(HUPHBIM H acTpanbHbIM YPOBHAMH.

L3 — ypoBeHs COOCTBEHHOH MEPHOCTH KAYECTBCHHOrO Hapeecpa Mexay
dCTpaJIbHBIM H NCPBLIM MCHTAJIbHBLIM YPOBHAMM.

L4 — cobcTBEHHBIH YPOBEHE MEPHOCTH ACTPANBHOIO Tefla KNETKH.

Puc.61 — BO3MOKHO HECKONBKO BAapHAHTOB B3aHMOAEHCTBHA MEXNY
MYXYHHOH W KEHUIWHOH HAa YPOBHE CYIIHOCTH MPH PA3HBIX YPOBHAX pa3BH-
THUA CYMHOCTH. IlpM OTCYTCTBMHM KayeCTBEHHOrO COrflaCOBaHMA Ha BCeX
YPORBHSX TIOSTHOH FapMOHWM HE MoXeT OvITe R nipuHiaTie. [lpu B3awMonei-
CTBHMH ¥EHCKOH W MYXKCKOH CYLWHOCTEH, KOrda OJAHA M3 HHUX MMEET MOJIHOoe
acTpanbHOE TeJO (acTpanbHOe Teno o0pa3oBaHO ABYMS NMEPBHYHBIMH MaTe-
pusMd G ¥ F), a nopyras CymHocTs — HEMOJNHOE acTpabHoe Teno (acT-

284



Huxounaii Jlesawon «Cyumocts i Patyan. Towm |

panbHoe Teno obpa3oBaHo TepBHAHOH MmaTepHed G),
v ¢ BO3MOXHA TONBKO HacTHYHAs TapMOHHS Ha YpPOBHE
YO\REY - AhHUPHBIX TeN. A 3TO O3HAuaeT, 4TO B 3TOM cjyyae
: ¥ CBA3BIBAIOIIHM 3BEHOM MEXKIAY MYXYHHOHI H KEHIIH-
H ;‘3!\ HOM ABJIAIOTCA TONBKO CEKCYyalbHble B3aHMOOTHOLUIE-
) }\ '?'I‘S HUS
3 Y . DU3UTGECKH TUIOTHOE TENO 9EJIOBEKa.
“I H 2. 3dupHOE TeNOo YeNoBeKa.
\ 3. AcTpasibHOE TeJlo YesIOBeKa.

4. TlepBOoe MEHTAIBHOE TENO YENOBEKA.

5. Hupkyasuvs nepsuyHoH maTtepHd G Mexay IPHPHBIMH TeSlaMH
MY>XTUHBI U AKEHIIHHBI.

Puc.62 — Kaabll 49eNiOBEK B TEYEHHE KH3IHH

. H3MeHseTcs. HoBble 3HAaHMSA, OMBIT, COBepulaeMbie

3 T\ MOCTYTIKM Ka4eCTBEHHO H3IMEHSOT uenoBeka. ITH
2 2 H3MEHEHHA OTPAXKatOTCA Ha YPOBHE Pa3BHTHS CYLIHO-

, ) cTd. [1o3TOMY BO3MOXHBI CHTYALWH, KOTAA YPOBCHD
) xal PA3BUTHA CYLIHOCTEH MYKYHHBI M IKEHWHHbLI NPH
4{' '\s '?"3 UHAHBHAYAIBHOM HJIH COBMCCTHOM Pa3BMTHH TOCTH-
' | raeT TapMOHHH Ha OMpPEAcNEHHOM JTare WX KH3HH.

‘ 4 Ec/iH Ka4eCTBEHHBIC CTPYKTYPBLI MYXCKOH M HKEHCKOH
AL s A CYyUIHOCTeH 1Ha 3(PHPHOM H acTpanbHOM YPOBHAX Ka-
B YEeCTBEHHO COBMECTHMBbI, MOABMAAETCA rapMOHHS Mex-

AY HHMH W OHM B COCTOSHHH HCTBITBIBATL APYT K
Apyry 106086, [IpH 3TOM BO3HHKAET YyBCTBO Ha IYXOBHOM YPOBHE.

[. PU3NYECKH MIOTHOE TEJIO YeNOBeKa.
2. D(¢pvpHOE TENO 9enoBeKa.

3. AcTpanbHOE TENO HENOBEKA.

4. TlepBoe MEHTANBLHOE TENO HENOBEKA.

5. Hupkyasuus nepeuuHol matepu G Mexay 3QHPHBIMH TenaMH
MY>XUHMHBI W KEHILWHBI.

6. Llupkynsuus nepuauerx Matepui G U F Mexay acTpanbHbIMH Tena-
MH MYXUHHDI Y SKEHILIUHEL.
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il ﬂ

1

Puc.63 — pa3BUTHE CYIUHOCTH HE CTOUT HA MEC-
Te. OAHH 4YeNOBEK B COCTOSHHWH pa3BUBAaThCA OLICT-
pee, npyroi — MeineHHee. B pesynbTate, ypoBeHb
Pa3BUTHSA CYIIHOCTH TIOCTOSHHO MeHseTcs. [Ipuaém,
MOTYT ObITb CKa4KH B Pa3BHUTHH MAM [OJIHOE «3aMO-
PaXXUBAHWE» OHOTO, WIIH pa3pyWeHHe YKE JIOCTHTHY-
Toro. Tak HAM MHAye, MOXKET HACTYTNHTb TAKOH MO-
MEHT, KOTJIa TApMOHHA MEXKIY MYXIHHOW M KEHIIH-
HOW HCYE3HET, KOrda KTO-HHOYAL W3 HWX 3BOJTHOLH-
OHHO «BBIpBeTCA» Briepén. [lpw 3TOM rapMOHMsA Ha
JAPYTHX YPOBHSAX COXPAHACTCH, TO;IbKO OHA YXE€ HE

O6yneT monHo. Hanuuve MEHTANBHOTO Tena KauyeCTBEHHO BJHSACT Ha YENO-
Beka. M3ameHsdeTcs OykBanbHO BCE, B CHITY TOTO, 9TO BOCTIPHSATHE OKPYXKalo-
wero MHpa NepexoAMT HAa KAYECTBEHHO HOBbIH YPOBEHb W, KaK CAEACTBHE,
V3MEHAIOTCH OLUEHKH TIPOHCXOMASIETO H BOCITPHATHE OKPYKAFODIHX.

1. dU3HgecKH NNoTHOE TENO YEIOBEKA.

2. DdupHoe Teao venoBeka.

3. AcTpanbHoe TeJIo YenoBeKa.

4. Tleppoe MeHTaNBHOE TEJIO YeENOBEKa.

S. Uupkynsiumus nepBuyHon MatepHH G Mexay APHUPHLIMH TeaaMH
MY>XXYHHBI H KEHTUHHDI,

6. Uupkynauus nepsuunbix Matepdit G u F Mexny acTpaibLHLIMH TeNa-
MH MYXXUHHBI U KEHIUHHBIL.

Puc.64 MpH 3HAYUTCALHOM PA3NHYHH B IBO-
JAIOLUMOHHBIX YPOBHSIX Pa3BHTHA, KOraa ocTaércs rap-
MOHMA TOJILKO Ha 3(PUPHOM YpPOBHE, MPH HANWYHH Y
OMHOTO H3 JABYX MEHTANLHOIO HAH MEHTATLMLIX TEN,
rapMOHYS HEBO3MOXHA B NMPHHUMME Oaxe Ha (PHIHO-
JIOTUHECKOM YpOBHE. Takue aroau OyayT UCIBLITHIBATH
ApYT K ApYry HEnpHsa3Hb, MPHPOAY KOTOPOH OHH HE B
cocrtorHuu cebe oOhACHUTE. [Ipu monuol HerapMo-
HHH, Y 9€JI0OBEKA HMEIOMIETO 00N1e€ BEICOKHH YPOBEHD
pa3BUTHA, MOKET TIPHCYTCTBOBATHL TIOTHOE OTTOpXe-
HHE MapTHEpPa NPOTHBOMONOXHOTO NOja B CHITY TOrO,
4yTo ero (e€) CTpYKTypa JHEpreTHKH OTpHUATeNbHO
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BITHACT Ha BHYTPEHHEE COCTOAHWE CYILIHOCTH.
|. PUBHYECKH NTOTHOE TENO YESIOBEKA.
2. OtHpHOE TENo "enoBeka,
3. AcTpansHO€E Te0 9e10BEKa.
4. TTepBoe MEHTANBHOE TENO YENOBEKA.

5. Lvpxynsauua nepsudHod matepud G Mexay GHPHBIMH Tenamu
MYXXYUHBI Y KEHIIWHLI.

Puc.65 — npu HanWIWU TrapMOHHH Ha Bcex
YPOBHAX MEXKIAY MYXYHHOW H XEHIIWHOH, NpH HH-
TUMHBIX OTHOIICHUAX TIPOHCXOOHT B3aHMOOOMEH Ka-
yecTBaMH W dHeprued. Tlpuyém, HampapaeHHus ABH-
KEHUS IEPBUYHBIX MATEPHH ¥ MYXCKOH CYIIHOCTH U
| y ®EHCKOH CYIHOCTH KadecTBeHHO oTaugatorTca. Ka-
UECTBEHHbIE OCOOEHHOCTH CTPYKTYP MYXCKOH H
KEHCKOW CYIIHOCTEN MPHBOAAT K TOMY, HTO ABHKE-
H{E TIOTOKOB TIEPBUYHbLIX MATEPHH B HHUX MMPOHCXOAMT
BO B3aMMOBCTPEYHEIX HamparneHusx. Kak 21eKTpoHEI
J UMEIOT MOJIOKHTENbHbIN W OTpHUATENbHbIH CMNHHbI,
TaK U MYXCKas ¥ ’CHCKaf CYNIIHOCTH WMCIOT PAa3HBIC «CMUHBID. TIpH cius-
HUW OHH 00pa3lyioT H3OJHPOBAHHYIO CHCTEMY, BHYTPH KOTOpPOM BCTpEYHbBIE
noTOKH obecreunBaroT 0OMeH KauecTBaMu. 1Ha BOCTOKE TH KaueCTBA HA3bI-
BAIOT HHb W AH — MYXCKO€E H )EICKOE Ha4ano.

|. du3nyecKku NNOTHOE TENO YENOBEKA.,
2. D(¢pupHOoE Teno "uenoneka.

3. AcTpanbHoe Teno uenoBeka.

4. IepBO€ MEHTANLHOE TENO HENOBEKA.

5. Lupkynsuus mnepsu4HOH mMaTepud G Mexay IPUPHBIMH TeaamMH
MYXXYHHDB! H XKEHIUHHBI,

6. Uupkynsuus nepsHuHblx MaTepuit G U F Mexay acTpanbHbIMH Tena-
MH MYXXIHHBI ¥ KEHTUHHEL.

7. Hupkynsauusa nepBugHbrx Matepuid G, F u E MeXay MEHTATBHBIMH
TENaMH MYKUWHB! Y )KEHLIMHDI.

8-10 — nanpaBneHHe ABHXEHHA MOTOKOB nepBUuHbIX MaTepHil G, F u
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E y My»XCKO¥ CYILIHOCTH.

[ 1-13 — HanpaBrieHWe ABHKEHHS MTOTOKOB MepBHIHBIX MaTepHi G, F u
E y »XeHCKOH CYLIHOCTH.

Puc.66 — mpy MHTHUMHBIX OTHOILUEHHAX MMPOUC-
XOOUT OOMEH KadeCcTBaMHW W TMOTEHIHATAMH MEXIY
MYAXUYHUHOH M XEeHWHHOH. Kaxabli oTAaéT npH 3TOM
9acTh CBOETO MOTEHUHana. BO3MOXHOCTE OTIATH
4aCcTh CBOErO MOTCHIIMANA MW TOSYTHTH B3aMEH MOo-
TEHUH1 APYTOro KadecTBa €CTh HEOOXOIHMOE YCi10-
BHE IS MPONOJIKEHUA pa3BATHSA. TONMbKO COeTHHER-
Hble BMECTE MYXKCKHME M XEHCKHE KauecTBa HatoT
BO3MOXHOCTE U MYXXTHHE, H KCHIOIHHE 3BONOLHOH-
HOo nBurarTbcsi Briepéa. CoCToAHHE 4YenoBeKa NOCTO-
AHHO U3MEHAETCH W, KaK CIEACTBHE, BO3IMOKHOCTH
OTAAaTb YacTh CBOErO NOTEHUHANa M MOTPEOHOCTH BO
BHCIUHEM TMPHTOKE TMOTEHUHANa MEHAIOTCA Y KaXAOro 9eNOBeKa NEHB OTO
aws. TloaToMmy, KOraa ABa YENOBEKA — MYXYHWHA W KEHUIHHA — BO BpeMs
WHTUMHBIX OTHOIIEHWH OOMEHWBAIOTCA 9acThi0 CBOWX MOTEHUHATIOB, BO3-
MOXHa CHTYyauHs, KOraa OAWH U3 HUX MONYYHT OOonbIIe 9eM OTAaCT. B 3ToM
HET HHYEro NPeaoCyaAUTENbHOr0, €CAH NapTHEP OTAAEéT U3DBITOK CBOEro Nno-
TEHUMANa, COXpaHAa HEOOXOAMMBIKH MoTEeHUMan s ceds.

|. (PH3HUECKH MIOTHOE TENO YeJloBeKa.
2. dupHoe Teno uenosexa.

3. AcTpanbHOE TeNo YenoBeka.

4. TTepBoe MeHTaIbHOE TENIO YenoBeKa.

S. Uupxynauus mepBHIHOW Martepud G Mexay IPHPHBIMH TenaMu
MY>XYHHBI H HEHILMHBI,

6. Lnpkynsauus neppuuHbix MaTeprit G 1 F Mexny acTpajibHBIMH Tena-
MH MYXUYHHBl W XKEHIIWHBIL,

7. Uupkynauus nepudHsix mMatepuit G, F u E mexay MeHTATEHBLIMU
TeNMaMU MY>XUYHUHbBI H XKEHWHHDI,

8-10 -— HanpaBlieHHe JABHXEHHS MOTOKOB nepBUYHbIX MaTepuit G, F u
E y MyXCKOW CYmHOCTH.

1 1-13 — HanpaBneHHe ABHKEHHS MOTOKOB nMepBHIHbIX MaTepuii G, F u
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E y ®eHCKOW CYILHOCTH.
Jo — morenuwan, HapaboOTaHHEIH B TEIEHHH NHS.

J| — nmoTeHuHan HeoOXoAHMBIHA AN HOPManbHOTO PYHKIIMOHHPOBAHHS
OpraHv3mMa.

J; — noTeHuHa, KOTOPLIM NEpeNacTcs NapTHEPY BO BpeMs HHTHMHBIX
oTHomeHUH (G).

J3 — TIoTeHLHA, KOTOPBIH NMOydaeT OT MapTHEPA BO BPpeMS HHTHMHBIX
oTHoweHHH (R).

Puc.67 npy B3aUMOOOMEHE NMOTEHLHANOB BO
BpeMs HHTUMHBIX OTHOMEHHH CHTYaLHs MOXET M3-
MEHSTBCA AEHb OTO NHA. Buepa onunH napTHEp oTaan
bonbme, NOAYIH MEHBIIE; CErOAHA HA00OPOT, OTAAN
MeHblUe, nonyunn Odonbie. B cpenuem, npu Hop-
MANBEHOM OOMEHEe TIoTeHUHaNnaMH KaxAabli H3 NapTHE-
POB HHTHMHbBIX OTHOIUEHHH MONYYAET H OTHAET OAH-
HaKOBO.

|. Ou3ugeckH NIOTHOE TENO 9e0BEKa.

2. O(pHpHOE TENO YENOBEKA.

3. AcTpanbHOE Teo YeNnoBeKa.
4. Tlepoe MEHTaNbHOE TENO YENOBEKA.

5. Llvpkynsunsa nepsuyHod maTepH G Mexay 3PHPHLIMH Tenam
MYXXYHHBI Y XKCHULHHBI.

6. Lupxynsauus nepsuanbix Mateprii G u F Mexay actpansHeMM Tena-
MH MYXUYUHBI U )KCHIUHHBI,

7. Uupxynsauna nepBuuHbix MaTtepHid G, F u E Mexny MeHTanbHbIMY
TENaMH MYXKUHHB! H JKEHIIHHBI.

8-10 — HanpaBieHHE ABWAKEHHSA TOTOKOB nepBHAHbIX MaTepHi G, F u
E y My*CKOH CYIUHOCTH.

[1-13 — HanpaBneHHe ABHXKEHUSA MOTOKOB NMEpBHIHBLIX MaTepHil G, F u
E y skeHCKOU CyluHOCTH.

Jo — noteHuuan, HapaboTaHHBIH B TEYHEHHH JTHA.

J; — noTeHuHan HeobxoaHMbIH AN HOPManbHOTO HYHKUHOHHPOBAHHS
OpraHu3mMa.

289



Huxouxail Jlesawon «Cyuwnocts u Pazysy. Towm |

J, — TmoTreHUHan, XKOTOPLIH TEpenaércs napTHEPY BO BPEMS WHTHMHBIX
oTHoweHHH (G).

J3 — MoTeHUuHa1, KOTOPbIH MoayYaeT OT NapTHépPa BO BPEeMSA HHTHMHBIX
oTHomieHWH (R).

Puc.68 — npodnema nospngeTca, KOraa oaHH U3
NapTHEPOB, NPH WHTHUMHBIX OTHOWEHHAX, OTHAET
3HATHTENBEHO Bonbme geM nonygaeT. B atoMm cnygae,
UMEET MECTO CEKCYasbHbIH BamMTHpH3M. OcobeHHo
CEeKCYasTbHBEIM BaMITHPHM3M OMNAceH B Ciydgae, Koria
3abupaerca noTeHIHAT OOSBLOIHMH, 9eM KEPTBAa B CO-
CTOAHHH oTaaTh 0e3 Bpena nna ceds. Korama ke 3to
MPOUCXOOHT, Y XEPTBBI OCTAETCA MOTEHLIHAN MEHBILE
HEOOX0AUMOTO AJIA HOPMANBHOTO HKH3HEOOECNeYeHHs
opraHu3ma. [1pu 3TOM, NOCTpamaBW Wi Ha9WHAET Clla-
beTb BCE Oonplle K DonblUE, TEPAS CBOK HH3HEHHYHO
cuny. Bc€ 3TO MOXET MPHBECTH K MOJHOMY HCTOIIE-
HHI0O ¥ cMepTH. CekcyanbHbIM BaMITHPOM MOKET ObIThb, KaK JKEHIIHHA, Tak H
MYX4HHA. UenoBeK MOXKET OBITh CEKCYANbHBIM BAMITHPOM HEOCO3HAHHO,
OY€Hb YACTO ITO CITYYAETCA NPH NPOAOJDKHTEABHLIX OONE3HAX WM 0C;1a0-
JIEHHOM, MO TEM HJIH HHBIM MPUYHHAM, opraHHiMe. Ho BcTpedaroTes Jioau,
KOTOpbIE AENaloT 3TO 0co3HaHHo. Ha 3TOM pHcyHKe nokas3ana CHTyauHs, Ko-
rla CeKCYaNbHbIH BAMNUYP — KEHIIHHA.

|. DU3KYECKH MIOTHOE TEJIO YesIoBeKa.
2. DdHpHOE TENO YENOBEKa.

3. ACTpaIBHOE TENO YEJIOBEKA.

4. TTepBO€ MEHTANLHOE TENIO YENOBEKA.

5. Lupxynauua nepBHaHOH MaTepuH G MeXITy IPUPHBIMU TENaMH
MY>XUHHBI U }KECHIWHBI.

6. Uupxynauus nepsuaasix MaTepuit G U F Mexay acTpasibHBIMH Tena-
MU MYXUHHDL! Y KEHIIHUHDI.

7. Unpkynsauds nepBHuHbIXx MaTepud G, F u E Mexny MeHTalbHBIMH
TE€NAMH MYXAWHBI U KEHIIHHBT,

8-10 — narmparyicHHe ABHXEHHSA NOTOKOB NepBuaHBIX MaTepwil G, F u
E y My»XCKO¥ CYIIHOCTH.
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11-13 — HanpaBneHHEe ABUXEHHUS MOTOKOB MNMepBUYHBIX Matepuil G, F u
E y *eHcko¥H CymHOCTH.

Jo — noTeHuman, HapaboTaHHBIH B TEHEHHH AHS.
J; — noTeHuHMan HeoHXoAHMBIH IS HOpManbHOTO (YHKLIHOHHPOBAHHUSA
OpTaHHu3Ma.

J, — nmoTeHuMas, KOTOPBIH TepeaaéTcs MapTHEPY BO BpeMs WHTHMHBIX
oTHomeHu# (G).

J3 — noTeHuHan, KOTOPBIA NMoayyaeT OT MapTHEPA BO BPeMsS WHTHMHBIX
oTHoweHuH (R).

= Puc.69 — Ha 3TOM pHCYHKE MoKa3aHa CHTYyalHs,
P p | KOra CeKCyasibHbIH BaMITHP — MYX4YHHA.

. ®dU3u"EeCKH MAOTHOE TEJO HENIOBEKA.
2. D¢upHOE TeNlo 9eNnoBeKa.
3. ACTpansHOE TE€NO 4€OREKA.

4. TlepBoe MEHTANBHOE TEJI0 4eNOBEKA.

5. Uupkynsuus nepsudaroi Mmatepun G Mexay 3¢pup-
HBIMH TeTAMH MYXKYHHBL H )KCHIIHHBI,

6. Llupkynsaiua nepeuaHeix Matepuit G U F Mexny
acTPaNbHbLIMH TEAMH MYXGHHBI U KEHILHHBI,

7. Uupkynsaumsa nepBruuHbiX MatepHit G, F u E mexkny MeHTanbHbIMU
TENAMH MYKYHHB! H AKECHIUHHBL.

8-10 — HampaBiieHHE JABHXEHHS TMOTOKOB nepBHUHbIX MaTepuid G, F u
E y MyXCKOW CYLLHOCTH.

[1-13 — HanpaBfieHHe ABHKEHHSA MOTOKOB NMepBHUHBIX MaTepHil G, F u
E y *eHCKOH CYTUHOCTH.

Jo — morenuuan, HapaboTaHHBIH B TEY4EHHH AHS.

J| — norTeHuHan HeoOXOAUMBIF ANA HOPMANBLHOTO (PYHKLIMOHHPOBAHUA
OpraHv3ma.

J> MOTEHLWAN, KOTOPEIH NMepeaacTes MTapTHEPY BO BPEMS WHTHMHBIX
otHomeHui (G).

J3 — noTeHuHan, KOTOpPBIH MoNyyaeT OT NapTHEPA BO BpPeMS WHTHMHBIX
oTHoweHUH (R).
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Puc.70 B OPraHW3Me€ 9eJIOBEKA CYILECTBYIOT
cneuHansHeie 06pa3zoBaHus — peuenTopsbl. CymiecT-
BYET HECKOJILKO THIOB PELEMTOPOB 4EJOBEKA, KOTO-
pble UMEIOT pa3Hble PYHKUHH H, COOTBETCTBEHHO, B
X0J€e NpUcnocobneHnsa Kk MakCHManbHO 3PHEKTHBHON
paboTe OHM npuodpeny crieHPHUIECKHE CBOHCTRA,
KauecTRa M YHHKanpHoe cTpocHHe. CBETOYYBCTBH-
TeJTHAsA ceTHaTKa rna3a — OOHH M3 HACTPYMEHTOB, C
NTOMOINBIO KOTOPOTO MO3T NoJjiyuaeT HHopMaUuHio U3
BHENIHETO0 MHPA.

|. OnopHas KieTka.

2. Knerka murMeHTHOT O 3ITHTETHS.

3. HyBCTBHTENBHBIE KAECTKH (MAOIKH H KOJOOTIKH).

4. 3€pHa.

S. KonTakTHas 30Ha (CHHANCHI).

6. T OpH3OKTATBHBIE KIIETKH.

7. JIBYXTMONKOCHBIE KJETKH.

8. Cno¥ KNeTOK raHrIHes.

T I

R

7

Puc.71 MO HEPBHBIM BOJIOKHAM CHIHAT W3
BHELIHEH Cpenbl, NMpeodpa3oBaHHbIH B HOHHBIA KO,
NMOCTYNaeT B HCHPOWLI Mo3ra. B HelipoHax rmpoHcxo-
OWT panbHEHlee npeodpazoBaHHeE BHEILHErO CHTHa-
na. HeipoHbl MO3ra ABAAIOTCA CAMBIMH IBONIOLIMOH-
HO Pa3BUTBIMH KJIETKaMH B ftoboM opramuime. Mx
hopma, (YHKUHOHANbHAA ananTalksA, BCE CAYKHT
OJIHOM UEAH —— MAKCHManbHO YPPEKTHBHOTO BBHINON-
HeHUs ponH cBoeobpasHoro Oydepa, nocpeaHHka
MEAKAY CYILHOCTBIO H (pu3mgeckuM TenoM. Ipu stom
W UX CTPOCHHE PE3KO OTAHYAETCH OT BCEX NPYTrHX
KJICTOK OpraHH3Ma, HO WMEHHO 3TO H JenaeT BO3-

MOXHBIM BBITIONHEHVE UMH (PYHKUHA «HHTEUIEK TYATBHBIX» KNETOK.

I. TTeprkapHOH.
2. Slnpo.

3. Cuyaric.
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4. Hewtpur.

5. Muenunosas o6onouxa.

6. IlepexBat PanBbe.

7. KoneaHas myroBHYKa.

8. DHAOMNIAa3MaTHIECKUH PETHKYIYM.

9. JleHnpuabIL.

Puc.72 — cnupanu smonexkyn JJHK u PHK Ha
= = ()M pPHOM YPOBHE CO3JAIOT CBOXO TOYHVYIO KOITHIO M3
N nepsuyHoi MaTepuu G. DTO CBA3aHO C TeM, 4TO ITH
5 £ i O MOJIEKYJTBI, WMEA OTPOMHBIH MONEKYNSIPHBIH BeC,
W W HMeroT cnuvpansHyio dopamy. CnupasisHas ¢opMa
ek cO3Ma€T YCNOBHA, KOTrda BAMSHHE KaXKAOTO aToMa,
L+ = = > | BXONAMEro B COCTaB JTHX MOJEKYJ], Ha MHKPONpO-
W i i CTPAaHCTBO CO313a€T BO BHYTpeHHEM O0ObEME ITUX
{ crmupanedi TakoH YpPOBEHb MEPHOCTH, MPH KOTOPOM
OTKPbIBAETCA KauyeCTBEHHbIH 0apbep Mexay u3uye-
CKH TINOTHBLIM H D(PUPHBIM ypoBHAMU. [lpH dTOM He
MPOHCXOAMT pacnaaa 3THX MOAeKyJ. PacnanatoTcs TOABKO MOJAEKYIbI, KO-
TOPHIC MONAJ@I0T BHYTPL CITHPAJICH.

I. Cnupane monekyns! JIHK nnu PHK na ¢pr3ngecku naoTHoM ypoBHe.
2. O¢pupHoe teno monekynsl JJHK v PHK.

3. KagectBennbiid 6apvep Mexay (PHIMYECKHM H IPHPHBIM YPOBHAMH
MNAHETLL.

4. YBeNHYEHHBIH y9aCTOK CMUpANH Ha (PUIHUYCCKOM YPOBHE.

5. YBENHYEHHBIH COOTBETCTBYIOMHH YIaCTOK D(PHPHOH CTTHPANH.

Puc.73 — BHEWHHI CHTHAN B BHAE HOHHOIO KOAa QOCTHTAET TEna CO0-
CTBEHHO HeHpoHa. JIpyrvMu CloBaMH, HECKOJbKO AONMOAHWTENbHBIX HOHOB
OKa3bIBAKOTCA BHYTPH HEHpOHA. [1py 2TOM HOHHBIH danaHc BHYTPH HEHpPOHa
U3MEHSETCA. DTH WIHIIHHE» HOHBI MPOBOUHPYIOT AOMONHHTENbHBIE XHMU-
9eCKHe peakiliH, B pPe3yjbTaTe KOTOPKIX TIOABJIAIOTCH HOBBIC WK pa3pyla-
IOTCS CTaphl€ 3JIEKTPOHHBIE CBA3H H H3MEHAETCA MONEKYASPHBIH BEC U Kade-
CTBEHHAsl CTPYKTYPA MONEKYTEI.
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l. Cnupane monekynel JIHK maw PHK na pusnaeckn
MJIOTHOM YPOBHE,

& A R 2. Odupuoe teno moaekynsl JIHK nnu PHK.
P W 7 3. KauecrBeHHbIH Oapbep Mexay (HIHYECKHM U
3(UPHBIM YPOBHSIMH TTIAHETHI.

5 S i 4. YBeNnMHYeHHBIH Y9acTOK CITHPATH Ha (PH3HIECKOM

5. VBenuyeHHbIH COOTBETCTBYIOWHMH Y4acTOK dHUp-
HOH CriupanH.

6. JlononHWUTENbHBIE aTOMBbI, MPHCOCIHHHBIIHECS K
BoiAeneHHOMY vuacTKy crnupanu Monekyasl JIHK vwnu PHK na ¢uznueckom
YPOBHE.

Puc.74 — 10onosHHTENBHOE HCKPHBIEHHE MHK-
POTNPOCTPAHCTBA, BbLI3BAHHOE TMPHCOSTHMHHBLUHMHCA
U Y WIHITHHMHY» aTOMaMH H3MEHsAeT 3PUPHYIO CTPYKTYPY
& 5 B I monexkynbsl JIHK nnu PHK. D¢upHbii oTneyaTok Ha-
W W W g CBILIAETCA MOTOKOM TEpBHIHON MaTepuH G M TakHM
AN 00pa30M BOCCTAHABAHBAETCA TOK/ICCTBO (PHINYECKOM
| f8l 8l G8l u 3¢gupHoit ctpykTyp Monckynel JJHK win PHK Ha

- HhH dr3nyeckoM K 3PHPHOM YPOBHAX.

of 1. Cnupans monexynol JIHK wau PHK Ha puszuuecku
MAOTHOM YPOBHE.

2. O¢upnoe teno monekynsl JJHK wnu PHK.

3. KauecTBennpifi Dapbep Mexay (pH3HYECKUM H IPHPHBIM VPOBHAMH
NIaHETBI.

4. YBEAUUECHHBIH YyHaCTOK CITUpany Ha (PUIHICCKOM YPOBHE,
S. YBeaAHdeHHBIH COOTBETCTBYIOMMH YHaCTOK H(PHPHON CITHPATH.

6. JononHvTenbHbIe aTOMbl, MPHCOEAHHHBILIHECS K BLIASTICHHOMY yda-
cTky cnupany Monaekynosl JJHK wau PHK na ¢pusuueckonm yposHe.

7. 2bYpHbLIFA OTMEYATOK BHEWHErO CHrHana.

Puc.75 — npencraBum, 4TO A0 NPUXOda B MO3r CHIHANOB H3 BHEILHEN
cpeansl 3pupHoe HHPOPMALHOHHOE MOMNe NpeAcTaBAIeT co0oH NMIOCKOCTE.
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ApyrumMu CrioBaMu, MPUMEM 32 HYJEBOH YPOBEHB Ka-
9ECTBEHHYIO CTPYKTYPY H YpPOBEHL COOCTBEHHOMH
MepHocTH MoJiekyibl JIHK wav PHK kotopyto nmeer
9eNIOBEK, HA MOMEHT CBoOero poxaeHus. Torna modoi
BHEWHHUH CHIHaJ1, KOTOPbIH ToMaaaeT B MO3l 4yepes
Opransl 9yBCTB, OYNET H3MEHATH ITY H3HAYANBHYKO
kapTHHy. Koraa uenoBek yMpeT, €ro «HH(OpMaLH-
OHHOE TIONE» OYNET 3HAYMTENBHO OTAWYATBCH OT
«MHGOPMALTHOHHOIO TOJIA», C KAKHM OH TOSBRJICA B
3TOM MHpe. Bce u3aMeHenns, KOTOphle «QTTedaTsiBa-
I0TCS» Ha 3(PHPHOM H aCTpPATLHOM YPOBHSAX, OCTalOT-

CS HABCErJla 3anHCAHHBIMK Ha YPOBHE CYIIHOCTH. I1o3TOMY, NMPH HOBOM BO-
MIOMIEHHH CYIHOCTH, «HH(POPMALMOHHOE MOoJie» MpeablAymei XHU3HH de-
JIOB€KA CTaHeT HAYalbHOH TOUKOH B HOBOM BOIMIOUWIEHKH H BCE MOBTOPHTCHA
BHOBb. MMeHHO Onaronaps 3ToMy (peHOMEHY MPHPOABL!I BO3MOXHO 3BOIIO-
[IMOHHOE N1BHKEHHUE BIEpEN.

|. UHdopMauHOHHOE NoJie A0 MPHX0AA CUTHAJIOB M3 BHEILHEH Cpeabl.

Puc.76 CUTHANBI W3 BHEUWIHEH CPEObl B BHAC
HOITHBLIX KOAOB, MPHAA B HEHPOHLI MO3ra, CO31atoT
OTNEeYaTKH Ha MPUPHOM YpPOBHE. I(PUpPHBIC OTMeYar-
KH (POPMUPYIOT Ha FIPHPHOM «HH(OPMALHOHHOM MO-
ne» BbIMYKAOCTH M BMadHHbI, KOTOpble 0Opa3yloT
[epOXOBATOCTh (HEPOBHOCTB) MOBEPXHOCTH YPUPHOH
«HMH(OPMALIMOHHOW MAOCKOCTHY». DTH HEOAHOPOIHO-
CTH YPHPHOTO HH(OPMALIMOHHOIO MO MO3Ta BAHA-
IOT Ha pacrpeaeseHe M NPUpOOy MOBEACHUS rMep-
BUYHBIX MaTepWH, TIPOHHUIBIBAIOIIHX 9TO 3IPUPHOE
«HHpopMaloHHoe noney. UMeHHO 3TH W3MEHEHHS,

BbI3BAHHBIE HA «HH(MOPMALHOHHOM MOJIe» CHTHANAMH H3 BHELIHEH Cpenbl,
UIpaIOT MMaBEHCTBYIOWIYIO POAbL B MeXaHH3Max (hOpMHpPOBaHHs KpPaTKOBpE-
MEHHOH U NONTOBPEMEHHON NaMATH H BO3MOXHOCTH 3apOXAEHHS COZHAHHA.
Kax<arl¥ HOBBIM CHTHAN W3 BHETUHEH Cpenbl HaBCEIAa H3MEHACT ITO, TaK Ha-
3bIBaeMoe, «MH(POpPMaLHOHHOE noney» 4ejoBeka.

|. MHjopmaLHOHHOE MOJIe 40 MPHUXOAA CHIHANIOB H3 BHEIIHEH Cpeabl.

2. BEIMYKJOCTH Ha I(PHPHOM «HH(DOPMALIHOHHOM TTONEY.

3. Bnaauuel Ha 3PUPHOM «HH(POPMALHOHHOM TOAECY.
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HE3aCT TAKOKE.

Puc.77 TIOCNEe TIPHXOJNAa HOHHOIO KOJIa B HEH-
poH ¥ (OpMHpPOBaHHA 3PUPHOH KOMHH BHENIHETO
CUTHAJIA, MPOUCXOAHWT UENbIH P XHMHYECKHX peak-
UWH, B pe3yfNbTaTeé KOTOPBLIX, XHMHYECKas W KadecT-
BeHHas cTpyktypa Monekynsl JJHK wnu PHK Boccta-
HABJIHBAET CBOH TepBOHAYANBHBIH BHA. B TO Bpems
KaK Ha 3)UPHOM YpOBHE, cOXpaHAeTcs 3(DHPHBIH OT-
Me9aToK BHEIDHErO CHIHala. 3TOT OTMeYaToOK coxpa-
HAETCA HEKOTOPOE BPEMs MOCJE BOCCTAROBIEHAS MO-
nexynspuon crpykrypsl JAHK wmu PHK, xotopas
Obl1a 10 NPUX0Aa BHEMHErO CHTHANA, MOCNE 9ero He-

1. Criupams Monexkynsl JIHK uau PHK Ha du3rgecki nnoTHOM ypoBHe.

2. 3dupuoe teno monekynsl JHK wm PHK.

3. KayecTBenHwlfi Oapbep Mexay dH3HTecKHM H IPHPHBIM YPOBHSIMH
MJAAHETBHI.

4. YBeaHUeHHbIH YYacTOK CITUPAIKH Ha (PHINYECKOM YPOBHE.

5. YBenuuecHHBIH COOTBETCTRYIOIMH YYacTOK IPHPHONH CriUpaH.

7. DPHUpPHBII OTNICHATOK BHEIUHETO CHIHaa.

Puc.78 — TOonbKO Hepe3 HEKQOTOPOE Bpems noclie
HCYE3HOBEHHSA H3MEHEHHIH MOJIEKYAAPHOH CTPYKTYPbI
monexkynesl JIHK wnu PHK Ha ¢usmueckom yposHe,
3PUPHLIA OTIMEYaTOK CTAHOBHTCA BCE MENEE M MEHEE
BBIPAXKEHHBIM, TIOKa He HcYe3aeT corceM. [1pono:iau-
TEJILHOCTE (GKH3HHY» 2(PHPHOTO OTNEYaTKa 3aBHCHT OT
MPOAOJIKHTENBLHOCTH BHEWHEro CHIHana H TOro, Ka-
Kue (YHKUWH OpraHWiMa peryjadpyeT COOTBETCT-
BYHOLlIAad 30HA KOPBI FTONOBHOrO Mo3ra. Jns oabuHH-
CTBa OPTAHOB YYBCTB BpPEMS (OKH3HH» I(PHPHOTO OT-
nedaTka HMH CO30aBAEMOTO COCTABAAET AOAH MHKPO-
CEeKYHA W MeHble. Bcé 310 BMecTe odecnewrBaer on-

THMAJIBHOC (I)yHKLlHOH‘HPOBBHHC OopraHu3ma.

l. Cniupans Monekynel JIHK unu PHK Ha duznuecku naoTHOM ypoBHe.

2. OdwupHoe teno Monekynsl JIHK nm PHK.

3. KauecTBeHHBIH Oapeep Mexay ¢(H3UIECKHM H IPHPHBIM YPOBHAMH
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TINAHETEHI.

4. YBeNMWYEHHBIH Y9aCTOK CITHPANH Ha (PUIHIECKOM YPOBHE.

5. YBenudaeHHLIH COOTBETCTBYIOMIUI y9acTOK IGHPHO CrTHpaH.

L]

Puc.79 — npu Hamwauu y Monekynsl JTHK waH
PHK 3¢upHOro u actpansHOro TeJs, BHENIHHH CHr-
Han co31a€T CBOHM OTNedaToK Ha ABYX ypoBHsAX. Ho
CHayaja BO3HMKAET M3MEHEHHE KayeCTBEHHOH
crpyktrypsl Monekynsl JIHK wrn PHK wa ¢u3nae-
CKOM YPOBHE.

1. Criupans Monekynsl JAHK vnn PHK wHa ¢duznue-
CKH MJIOTHOM YPOBHE.

2. 3¢dupHoe teno monekyisl JHK nin PHK.

3. Actpanbnoe Teno Monekynsl JJHK nnu PHK.

4. YBENHUYEHHBIH yUacTOK CITUPANH Ha (PHUIHHECKOM YPOBHE.

5. YBeNHYEHHBIH YUacTOK 3(pMpHOH CNMpPaH.

6. YBENUWYEHHBbIH YYaCTOK aCTPAILHOH CNUpANH.

7. KauecTBeHHBIH Oapbep Mexay (PUIHYCCKHM U IPHPHBIM YPOBHAMUH

NMNaHETbI.

8. KauecTBeHHblit Dapbep Mexay d(PHPHLIM H aCTPanbHBLIM YPOBHAMH

TJTAHCTDI.

9. JIOMONMHHUTENBHBEIE ATOMBI, MPHCOCAHHHBLUHECS K BBEIACNCHHOMY Y4a-
ctiy cnupanu Moaexynsl JJHK win PHK nHa ¢usmaeckom yposHe.

Puc.80 —— 1OMOAHUTENBHOE HCKPHBIEHHE MHK-
POTIPOCTPAHCTBA, BBI3BAHHOC NPHCOCAHHHBIIIHMHCS
WIMLLIHUMHY» aTOMaMH, H3IMEHAET dPHPHYIO CTPYKTY-
py Monexynel JIHK nau PHK. 2¢upHerit oTnieqarok
HaChIMIAETCA NMOTOKOM nepBHIHON MaTtepuu G H Ta-
KUM 00pa3oM BOCCTAHABAHBAETCS TOXIECTBO (H3H-
yeckol W 3pupHoi cTpykTyp Moaekynsl JAHK wmm
PHK Ha du3ndeckom H 3(DPHPHOM YPOBHSX.

. Cnupans Monexynsl JJHK unu PHK Ha du-
3H9ECKHU MIOTHOM YPOBHE.
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2. 3dwmpuoe teno monexysel JJHK nim PHK.

3. AcrpanesHoe Teno mMonekynsl JJIHK unn PHK.

4. YBeNWYEHHBIA Yy4acTOK CTIHpany Ha PHIHIECKOM YPOBHE.

S. YBenWdeHHBIH COOTBETCTBYIOMMHA ydacTOK 3QHPHOH CITHpaTH.

6. YBenW4eHHBIH COOTBETCTBYIONIHH Y9aCTOK acTPaTbHOH CITHpaH.

7. KauecTReHHBIH Oapbep Mexay PUIHUECKUM M 3DHPHBIM YPOBHAMH
TIAQHETHI.

8. KadecTBeHHBIH Oapbep Mexay IPUPHBIM H acTPATHHBIM YPOBHSMH
MAdHETH.

9. JononHUTENbHBIE aTOMBbI, MPHCOEAMHHBIUHECA K BbiASAIEHHOMY Yy4a-
cTky cripany monekynel JIHK vnu PHK Ha duzwaeckom ypoeHe.

10. D¢pupublit oTNEHaTOK BHENTHETO CHIHANA.

Puc.81 — ecnv onoMH M TOT e CHIrHanm H3 BHEI-
W J 0 1 | wed CpeAb! MOCTynaer B MO3I MHOTOKPATHO C HHTep-
BaNamMH, NMpH KOTOPLIX 3PHPHBLIHA OTNEYaTOK HE Hcde-
3a€T, HAW MPUXOA CHCHANA B MO3[ COMNPOBOXAaeTCH
aKTHUBHOH IMOIHOHANBHOW peaklHEelf, BOZHHKaIOT YC-
noBUA Ans (GPOPMHPOBAHUA aCTPANbHOrO OTIMEYATKA
BHEILHETO CHTHANA. DMOUHH CO3JAT YCHIEHHYHO
' 8 o A A UHMPKYAAUNIO MEPBHUNLIX MaTEpHH MEXTY BCEMH
YPOBHSAMH, 4TO NMPHBOAHT K Donee ObicTpoMy (hopMu-
‘{ poBaHHIO acTpansHOro otnedartka. [loseieHwe act-

pajIbHOT'O OTME4YaTKA BHEUIHErQe CUrHana OTKpblBaeT

HOBYIO Jpy Pa3BHTHA XHBOH MaTepHH. DTO — IJpa
3apPOAR/ACHHA pasyma.

Kazanock OB, 4TO B 3TOM TaKOT0 OCOOEHHOTO, HY TIOABHNCA OTNEYATOK
ewwé Ha ogHoM yposHe?! UTo B 3TOM TaKOro yXMBHTEABHOIO, 4TO AZET NpaBo
FOBOPHTL O HOBOH 3p€ pPa3BHUTHA KHBOH MaTepHH?! YauBHTENbHOE 3aKilio-
YaETCH B TOM, YTO NPH HATHYHUH OTIEYATKOB Ha /IBYX YPOBHSX OAHOBPEMEH-
HO, CO3Jal0TCA YCAOBUSA, KOTA2 MO3r NpHoBperaer KayeCTBEHHbIE H3MEHe-
HHUS M OTH KA4YECTBEHHBIE H3MEHEHHS COXPAaHAIOTCA, NO KpaiHen Mepe,
OYeHb 00Jro. JIocTaTouHO AOATO /U8 TOro, UTOObl Ha HHX HANOXWIIHChH U3-
MEHEHHS OT APYTHX CUTHAJIORB, ITOTOM JPYTHX H TaK A0 TEX IMOP, MOKa DTH
Ka4eCTBEHHBIEC HIMEHEHHS HE COMKHYTCA MEXIY CO00H H BO3HUKHET HCKpa
pa3yma.
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I. Cnupanes Monexynsl JIHK unu PHK Ha Guangeckn naoTHOM yYpOBHE.
2. 3dupnoe teno monexynel JHK wm PHK.

3. ActpansHoe Teno Monekynsl JJHK wiu PHK.

4. YBeNHUEHHBIH ydacTOK CITHpany Ha HH3IUIECKOM YPOBHE.

5. YBEeNHUEHHBIH COOTBETCTBYIOIIWIH Y9aCTOK 3(PHPHOH CITHpAIH.

6. YBeNHUEeHHBIH COOTBETCTBYIOILIMH Yy4aCTOK acCTPaAIbHOH CIIHPaH.

7. KagectBeHHbIH OGapbep Mexay (puanueckuM ¥ 3DHUPHBIM YPOBHAMH
TIJIaHETHI.

8. KagecTBeHHBI Oapeep MeXAY IPHPHLIM H ACTPAILHBIM YPOBHIMH
MIaHeTH!.

9. JononHUTeNbHbIE aTOMBI, TPHCOEIMHHBLIMECH K BbIACIEHHOMY yya-
cTky cniipanu monexynsl JHK wmn PHK Ha ¢u3naeckoM yposHe.

10. ¢pupHbIii oTNEYaTOK BHEILIHErO CHIHANA.

[ I. AcTpanbHBIH OTMNEYATOK BHEIIHETO CHTHANA.

Puc.82 — npu HanuuHK 3(pUpHOTO H acTpanbHO-
ro OTTIEYaTKOB BHEIIHErOo CHrHANA, MOCae BOCCTAHOB-
neHne XUMHUYecKoro 6anaHca v Ka4eCTBEHHOH CTpyK-
Typbl Monckynel JJHK wnun PHK Ha du3amgeckom
YPOBHE A0 MEPBOHAYATLHOM, IPHUPHBINH M aCTpanbHbIiH
OTMEYATKH BHEWHEro CHrHatma He HCYe3aloT. IJTo
\ CBA3aHO C TeM, YTO HaIHYHe OTNEYAaTKOB Ha OBYX
~ 8 2 -» YPOBHAX, I(PHPHOM H ACTPANTBLHOM CO3AAET YCTOHYH-
BYIO CHCTCMY. DTa cUCTEeMa YCTOWYHBA 3a CYET TOTO,
‘| 4TO UMPKYNAUHA MOTOKOB MEPBHYHBIX MATEPHH MEX-
Ny OTHMH YPOBHAMH HACBLILAET WX W ODecrneuuBacT

YCTOWYHBOCTh.
I. Cnupans Monekynul JIHK unu PHK Ha duzugecku naoTHOM ypoBHe.
2. D¢pupnoe teno monekynel JJHK wm PHK.
3. ActpaneHoe Teno Monekynsl JIHK v PHK.
4. YBECAUHEHHBIH Y9aCTOK CITUPATH HA (PUIHIECKOM YDPOBHE.
5. YBenu4eHHbIH COOTBETCTBYIOIIMH YI9aCTOK 3(PHPHO#H CiUparH,

6. YBEeNWUEHHBIH COOTBETCTBYIOUIHH Y9aCTOK aCTPaJILHOH CITHPaITH.
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7. KadecTBEHHBIH 0apbep MexaAy (PUIHIECKHM U DPHUPHBIM YPOBHAMH
TUTaHETHI,

8. KauecTBeHHBIH Oapbep Mexay >PHPHBIM H aCTPIbHBIM YPOBHAMMU
TINIAHETHI,

10. DpUpHBIH 0TNETATOK BHEITHETO CUTHANA,

| |. AcTpasibHBIH OTIIEYAaTOK BHEIMHErO CHTHANA.

s Puc.83 — xorma 9enoBek MBITAaeTCA ITO-HADYIb
AR~ A BCITOMHHTB, IMPOHCXOAHUT HEMPOU3BOJIBHOE MbICIEH-
s Hoe HanpsokeHue. IIpH 3TOM axTHBH3UpPYIOTCA O0O-
MEHHBIE TIPOLECChl M B PE3yAbTATE 3TOr0 YBENHUYHBA-
€TCA MOTOK TIEPBHYHBLIX MaTE€pHIl Ha 3PHPHBIH H acT-
pansHulH YPOBHH. B pe3ynbTaTe BO3HHKAET M30BITOY-
HOE HACBIMIEHHE Y(PHUPHOTO W aCTPATBLHOrO TEN COOT-
BETCTBYIOIUHMH TNEPBHIHBIMH MaTEpHAMH. A 3TO B
CBOIO 04epeb CO3AAET OOpPAaTHBIC MOTOKH NMEPBHYIHBIX
MaTepHi C ITHX YpOBHEH Ha (PHUIMGECKMH W HA HEM
BO3HHUKACT MPOEKUHSA IPHPHOH KOTIIIN BHEITIHETO CHT-
Hana, co3maBmiero 5TH 3UPHBIH M acTpanbHbLIH OTMEHATKW B MPOLLIOM.
O(pupHas TmpoexuUHs Ha (PUIMUECKOM YPOBHE H3IMEHAET KayCCTBEHHYH
CTPYKTYPY MWKDOTNPOCTPAHCTBA B OONACTH mpoekumu. Takum odpa3om Ha
(PM3UYECKOM VPOBHE TMOABNAETCH JOTONHUTENbHOE WCKPWUBAEHHE MHKPO-
TIPOCTPAHCTBA, MPOABNAIONICCCA B H3MCHCHHH YPOBHS MCPHOCTH 3TOrO MHK-
POTNPOCTPAHCTBA B TIOMHOM COOTBETCTBHH C MOHHBIM KOAOM BHEILHErO CHT-
Hana, KOTOPLIA U «CO3AT» ITH HPHUPHEIH K acTPANBHEI OTNEYATKH. DTO —
Kak MnposBieHHe (oTorpadmu: cHadana u3odpakeHue (HKCHpyeTcs Ha
NuéHkKe, a NOTOM CBET, NMPONYCKaeMblH Hepe3 HeraTue, BOCCO3AaET Ha (OTO-
Ooymare nzobpaxenue. He npasna nu, aAroboneiTHas ananorus Mexay (poro-
rpadHel H MEXaHH3MaMKU NaMATH?!

I. Cnupans Monekynbt THK wau PHK Ha ¢pH3HIeCKH NIOTHOM YPOBHE.
2. 9duproe Teno monekynsl JIHK nm PHK.

3. Actpansuoe teno Monekynsl JJHK nnu PHK.

4. YBeNHWYEHHBIH y9acTOK CIIHpany Ha pH3IECKOM YPOBHE.

5. YBenH4IeHHBIH COOTBETCTRYIOMMWH Y9acTOK 3(PHPHOH CIHpaTH.

6. YBeJHUYEHHBIH COOTBETCTBYHOIUHMH YYaCTOK aCTPIbHOK CITHPanH.
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7. KagecTBeHHbIH Oapsep Mexay (UIHIECKHM H IDUPHBIM YPOBHAMH
MIaHETHI,

8. KauecTBeHHbIH Hapbep Mexay IPHPHBIM H aCTPAIbHLIM YPOBHAMH
TIJIaHETH!.

9. DprpHas Npoekima Ha PUIHTECKA MIOTHOM YPOBHE.
10. D¢HpHBIH OTNMEYaTOK BHEIIHETO CHTHANA.

11. AcTpanbHBIH OTTIEYaTOK BHEIIHETO CATHANA.

Puc.84 — non BosznefctBHeM 3(pHUPHOH NMpoek-
A AN A~ HW Ha (PUBHYECKOM YPOBHE U3IMEHSICTCH KadeCTBEH-
Hass CTPYKTYypa MHKPOIMpPOCTPaHCTBa B 30HE 3TOMH
_ MPOEKLUHH W aTOMBl BBIHYXAEHHO BBICTPAHBAIOTCA B
) o i o) 3ajaHHoOM nopaike. B pesyabTate 5TOro Ha (pusHve-
CKOM YpOBHE MONHOCTHIO BOCCTaHABNMBAETCA HOH-
HBIH KOJl BHEIUHETO BO3ACHCTBHA K3 rpouioro. Jpy-
Wy - N— | THMH cnoBamH, YENOBEK BCTIOMHHAET JKENAeMylo HH-
hopmauHMIo.

. Crrupans Monekynsl JJHK unu PHK Ha Qu3u-
YECKH MAOTHOM YPOBHE.

2. D¢upHoe teno Monexkynsl JHK nnn PHK.

3.ActpansHoc Teno Moackynel JJHK unu PHK.

4. YBCIHYCHHBIH yHacTOK CUpanH Ha (PHU3HHECKOM YPOBHE.

S. YBenHYEHHBIH COOTBCTCTBYIOILM I YHacTOK YI(PHUPHOH CriUpaH.

6. YBenHueHHBIH COOTBETCTRYIOIIMIH YHaCTOK acTpanbHO CITHpanH.

7. KauecTBeHHbld Oapbep Mexay QHUIMHECKHM H IPHPHBLIM YPOBHAMH
[J1aHETHI.

8. KagecTseuHslii apsep Mexay IPHPHBEIM H acTpPaNbHBIM YPOBHSMHU
MIaHeThl,

9. HononHHTENBHBIE aTOMBI, BIHYKAEHHO MPUCOEAHHHBIIHMECH K CNH-
pany AHK unmu PHK Ha ¢pu3ngeckoM ypoBHE.

10. D¢HpHLBIH OTTIEYATOK BHEMIHETO CHIHAJIA.

[ 1. AcTpanbHbLIH OTTIEYATOK BHEMIHET O CHTHANA.
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Puc.85 Ha DOUPHOM H aCTPATLHOM YPOBHSAX
HEHpPOHOB HaOJIOAAETCA ABa MpPOUECCa: HaCbIIEHHE
MX MEPBUYHBIMH MATEPHAMH H MOTEPA UMH ITHX Tep-
BHIHBIX MaTepHil. [lpn Hanwanyn wHbexUHH B CNUHH-
HOMO3TOBOH XHAKOCTH H pdde ApYrHUX Clyvaes Mpo-
HCXOAUT HapymeHne 0asiaHca MEXKAY TPHWXOASIIAMH
W YXOJSUIHMH TNMOTOKaMH TepBHYHbIX MatepHH. Hau-
| 0oNee CHITBHO NTPOUECC AHCIapMOHH3AUWHA CKa3bIBACT-
¥ WA CA Ha LHPKYJIAWHH BOCXOJAAMINX H HHCXOAAMIWX NOTO-
KOB IMEPBUTHBIX MATEPHH MEKITY aCTPATLHEIM H 2(DHP-
HbIM YPOBHAMH HEHPOHOB H HACTYTIaeT MOMEHT, KO-

ria UUPKYIALMA MEXAY 3ITHMH VPOBHAMH TMOJHOCTBIO MTpeKpaulaercs. A 3T1o
B CBOM OYepenb NMPHBOAWT K TOMY, 9TO B 3TOM COCTOSIHHH MO3T HE MOXET
«BBbITALMTL» HH(POPMALIUIO, KOTOpad B HEM XpaHUTCA. B TO BpeMs Kak Kpat-
KOBpEMEHHas TIaMATE TIPOJOIKACT (PYHKLIMOHHPOBATH, TONLKO «POMOSTKH-
TENLHOCTh XU3HHU» I(UPHOro OTMEYaTKa IHAYMTENBHO COKpallaercs. JTo
OOYCNIOBNEHO TEM, 9TO U AKTHBHOCTb UHMPKYIAUHH NEPBHIHBIX MAaTEPHH Me-
KAY 2PHPHBIM U (pU3HYECKHM YpOBHSMH ociladeBaeT Toxe. [IpH 3TOM CKO-
POCTh HacellleHHs V| 3(pUpHOro oTneyatka nepBHIHoN MatepHed G cTaHo-
BUTCA MEHBLIUEH HJIH PaBHOH CKOPOCTH moTepH V, oTnedaTtkoM 3TOW mnep-
BUYHOM MaTepuM. A 3TO O03HAYdeT, UTO C TakUM COCTOAHHEM
KpPaTKOBPEMEHHOH NaMATH 4eNOBeK 3a0bIBaeT HIHPOpMaUHIO OUEeHDL OLICTPO.

—

. Cniupans Monekynesl JJHK unu PHK na ¢pusuueckn nnotHoM yposiie.
2. Aduproe teno monekyasl JJHK unu PHK.

3. ActpanbHoe Teno Monekynsl JIHK nnu PHK.

4. YBeJUYEHHBIH y4acTOK CTIHpaaH Ha PHIHYECKOM YPOBHE.

5. YBeAHHEHHbIH COOTBETCTRYIOUIHI YHAaCTOK IPUPHOH CITHpanH.

6. YBEenWYECHHBIH COOTBETCTBYIOMIHI YYACTOK ACTPAILHOH CITHPANH.

7. KauecTBeHHbIH 0apbep MEKAY (PHIHYECKHM H IPHPHBIM YPOBHSMH
MIaHeThl.

8. KauectBeHHbIH Oapbep Mexay 3(MHPHBIM H aCTPaTbHbIM YPOBHSAMH
TITAHETHI.

10. D¢pupHEBIil 0OTNEHaTOK BHEMHErO CHTHANA.
1. AcTpanbHBIA OTNEYaTOK BHEIMHErO CHIHAaNA.

V| — ckopocTh HachiUleHH S 3PUPHOIrO OTNeYaTKa NepBHYHOH MaTepHeH

G.
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VY, — ckopoCThL MOTepH I(PUPHEIM OTTETATKOM TIepBHIHOH MaTepHu G.

) Puc.86 — ecnu cxopocts (V3) notepH 3¢HpHBIM
Y~ A N oTneyatkoM nepeBuuyHoH G 3HaYyWTEenbHO OonblIe
| ckopocTH (V)) HacklmeHHs 3QHPHOTO Tesa, TIPOHCXO-
JHT MOTeps H KPaTKOBPEMEHHOM NMaMsTH.

1. Cnupans Monekynsl JIHK win PHK Ha dusnyecku
NIOTHOM YPOBHE.

2. O¢pupHoe Teno monexynsl JJHK vwimw PHK.

3. ActpansHoe Teno Mosiekynsl JJHK nnn PHK.

4. YBeNnWueHHbIH yd9acTOK CITHpand Ha (H3HUEeCKOM
YPOBHE.

5. YBeNUHYeHHBIH COOTBETCTBYIOMMH Y4acTOK d(PHPHOH crivpand,
6. YBeNnWHEHHBIH COOTBETCTBYIOMIMH YHaCTOK acTPpAnbHOH CITHPATH,

7. KauecrBennniii 6apbep Mexay (pH3HGecKHM M I(PHPHBM YPOBHAMH
TTaHEeTHI.

8. KauecTBeHHBIH Oapbep mexay d(DHPHbLIM M aCTPANbHBIM YPOBHAMHU
MIaHeThl.

10. D¢prpHbli OTNEYATOK BHEIUHETO CHrHANA.

I'l. AcTpaneHslid OTNIEYaTOK BHEILIHEro CHrHana.

V| — cxopocTb HacklileHHs 3pMpHOro oTreyaTka nepBHYHOH MaTepHen
G.

V, — ckOpOCTEL MOTEPH IPUPHBEIM OTMETATKOM TIepBHUHOH MaTepru G.

Puc.87 — a¢upHbIlc OTMEeHaTKH BHEIIHHX CHT-
HanNoB MpeACTaBNAIOT coboil aedopmauHy 3IPHPHOTO
y 5 .| ypoBHs, 3anonHeHHule TepBUIHOH MaTepued G H
| OHU MOryT ObITh AedOpMHPOBaHLI WK MOMHOCTHIO
pa3pyIUCHBI TIOJ BO3NEHCTBHEM BCTUIECKOB H TypOy-
NMEHTHLIX TIOTOKOB NMepBHIHBIX MaTepui. lNpuyuna-
MU, MTOPOXAAFOIMHMU MOAOOHBIC AHOMANHH, ABNAIOT-
CA CTPECcChl, COTPACEHHSA MO3ra, pa3iMIHbIe U3nyde-
VW W HUs ¥ T.n. [IpyynHa TOro, YTO MPOUCXOAMT paspy-
nieHHe 3QHPHBIX OTMEedaTKOB, GOPMHPYIOMIX KpaT-
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KOBPEMEHHYIO W JONTOBPEMEHHYIO TIAMSTh, CBA3AHO € TEM, 4TO ITH AOMOJ-
HUTEIbHbIE H3MEHEHHA B 3(PUPHOH W acTpaTbHBLIX CTPYKTYpax MOJEKYN
JAHK vnu PHK He uMeroT NoCTOAHHOH TTOAAEPKKH C (PU3HUYECKOro YPOBHA.
Hpyrunmu cnoBamu, kadectBeHHas cTpykTypa Monekyn JAHK wnu PHK Ha
(b131MYecKoM YpOBHE OT/IHYAETCA OT KaYeCTBEHHON CTPYKTYPbl Ha 3(PUPHOM
Y acTpansHOM ypoBHsAX. [103TOMY, He uMerommi «pyHaaMenTa» Ha dpusHde-
CKOM YPOBHE 3(PMPHBIH OTIEYaTOK NMOBPEXAETCA WK MOMHOCTHIO HCYe3aeT
TI0 BbITIEYKA3aHHBIM MPHYYHAM.

1. Crmupanms monexysl JIHK nnu PHK Ha dr3auecku niioTHOM YpOBHE.
2. Dduproe Teno monexkynsl JHK wm PHK.

3. ActpansHoe Teno Monexkynst JJHK nnma PHK.

4. VBeAHUYEHHbIH YYaCTOK CIIHpaIH Ha PHU3NYECKOM YPOBHE.

S. VBesIMUEHHbIA COOTBETCTBYIOWMHA YUaCTOK 3HUPHON CTHPAH.

6. YBenuyeHHbIH COOTBETCTBYIOUIHH YYaCTOK acTPAAbHOH CIHpaH.

7. KavyectBeHHBIH Oapeep Mexay puangeckuM M 3(PUPHBIM YPOBHAMH
TUIaHEeThI.

8. KauectBennniii Dapsep Mexay 3UpHBIM H aCTPUTLHBIM YPOBHSIMHU
TITAHETHI,

10. DPpUpHBIH 0OTNEHATOK BHEIIHETO CHTHAIA.

[ [. ACTpanbHBIH OTNECYATOK BHEWHETO CHTHAIA.

12. TypObyneHTHbIE TOTOKH 11a 3(PUPIHOM YPOBIIE.

V| — cxopocTh HachimieHus 3pupHoro ornedaTka NEpBHHHOH MaTepHeEd

V, — CKOpOCTh 1MOTEpH HPHPHBIM OTIIECHaTKOM NeprHAHON MaTepHH G.

Puc.88 qamle BCCTO BO3HHKANIUHE BHXPEBBIC MOTOKH MEPBHYHBIX
MaTEpHH, KOTOpLIE KaK L[yHaMH MPOXOMSAT MO TeM HJTH WHBIM Yy9acTKaM MO3-
ra, «CMETaroT» Ha CBOEM TYTH BCE, 9TO TOMANAETCA UM Ha MyTH. DdHpHEIE
oTrneyaTkH ucgelaloT 6e3 cneaa, He B COCTOSTHHH YCTOATL Mepell HUMH, B TO
BpEMs, KaK aCcTpaibHbIC OTMEYATKH BHEIIHWX BO3JACHCTBHH OHEHb HaCTO HE
pa3pylualoTCs, TaK KaK OMHM 3HAYUTENBHO YCTOWdHBEH 3(HPHBIX OTNEYaTKOB
B CHJY CBOE€H MHEPUHOHHOCTH, OOYCNOBNEHHOH KAaYECTBEHHbLIM OTIHUYMEM
ACTPANBHOTO OTITEYaTKa OT IYHPHOTO.
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I . Cnvpane monexkyasl JIHK unu PHK Ha ¢pusnygecku
MIOTHOM YPOBHE.

2. DOdupHoe Teno monekynsl JHK unn PHK.

3. ActpanisHoe teno Monekyibl JJHK i PHK.

4. YBeNHYECHHbIH YYaCTOK CNHPANH HAa (HIHYECKOM
YPOBHE.

i i e g a=_ | 5. YBenWuYeHHBIH COOTBETCTBYIOIIHH y4YacTOK 3¢Hp-
MW W HOH CNUPAJIH..

6. YBenWdeHHBIH COOTBETCTBYMOMIHH YJ9aCTOK acT-

pajbHOM CTHpATIH.

7. KauecTBeHHbIH Oapbep MexAY (PHIHUECKHM W 3DUPHBLIM YPOBHAMH
TITaHETHI,

8. KagecTBeHHBIN Oapbep MekAy 3(PHPHBEIM W aCTPANTBHBIM YPOBHAMU
NJIaHETLI.

1. AcTpanbHbift OTMEYaTOK BHEWHENO CHUIHanA.
V| — CKOpOCTb HAChIUEHHUS 3PUPHOro OTNeHaTKa NMESPBUYHON MaTepHeH
G.

V, — ckopocTs notepH 3pupHbIM OTNEYaTKOM nepeHaHoi MaTepn G.

_ Puc.89 eclii CKOpPOCTh HackliueHua V, nep-
Y AR AR BUUHbIMHY  MaTepUAMH  acTPAIBHONO  OTIEYATKA
' bonswe ckopocTH noTepH V,, MPOHCXOOWT MOCTe-
NeHHoe HakonieHue nepBuYHbIX MaTtepuii G u F.
Korna ypoBeHb HachlUEHHSA acTpanbHOro OTrevaTka
NEPBHYHBIMH MaTEPUAMH NIOCTHTHET KPHTHYECKOTO,
MPOHCXOJAHUT BHLIOPOC MEPBHIHBIX MaTepHid. TTpHYEM,
oOpaTHbIi MOTOK «OTKPBLIBAETY» KaueCTBEHHLIH 0aph-
€p MEXAY aCTPATBHBIM W IPHPHBIM YPOBHIMH C
«OOPaTHOH» CTOPOHBI — € aCTPaNbHOrO YpPOBHA HA
3pUpHeIH. B pezynbTaTe 3TOro0, Ha 3PUPHOM YPOBHE
MOSIBAACTCS acTpanbHas MPOEKLUMA OTTIEHaTKa BHELIHETO BO3ACHCTBHA. JTa
acTpaibHasi NMPOEKUMS H3MEHAET YPOBEHb MEPHOCTH 3PHPHOro MHKPOMNPO-
CTPAHCTBA B TIOJJHOM COOTBETCTBHH C KAYECTBEHHON CTPYKTYpPOH acTpalb-
HOW NpPOEKUWH BHelwHero curdHana. ITodToMy Ha 3(QHUPHOM ypOBHE BHOBb
BOCCTAWaBJIMRAETCH IPHpHasA mMpoeckuus. Takmm odpa3om, BOCCTAHABIIHBACT-
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CS MaMATh.
l. Criupans Monexynel JJHK wnv PHK Ha Qpusmaecku nnoTHOM ypORHE.
2. O¢upnuoe teno monexynst JTHK nimm PHK.
3. Actpanbsuoe Teno MoJiekynsl JJHK win PHK.
4, YBeNHYEHHBIA y9acTOK ClIHpany Ha GHIHIECKOM YPOBHE.
5. YBENWYEHHBIH COOTBETCTBYIOUIMH YyYacTOK 3(PHPHOH CrHpaH.
6. YBENVYEHHBIH COOTBETCTBYIOMIVH Y4aCTOK aCTPAIbHOM CITHPAJIH.

7. KauecTBeHHBIH Oapbep Mexay (H3IHYSCKHMM M 3PUPHBIM YPOBHAMH
TIJIAHETHI.

8. KauecTBeHHBIH Oaphep Mexay 3PUPHBIM H ACTPATBHBLIM YPOBHSIMH
TIaHETHI,

10". TIpoexums acTpaIBHOTO OTIEYaTKa Ha I(DHPHBIH YPOBEHBE.
' I. ACTpanbHBIH OTTIEYATOK BHEIIHETO CHTHANA.
12. TypOyneHTHBIE TTOTOKH Ha 2(PUPHOM YPOBHE.

V| — cxopocTh HackimeHHs 3PUPHOro OTNEeYaTKa NEPBHIHONH MaTepUEH

V, — cxopocTb NOTEPH MUPHLIM OTNIEYATKOM rMepBHUHON MaTepHu G.

Puc.90 acTpaneHas TMpOEKUHA Ha IPHPHOM

B I8 IR I ypOBHE, MPH JOCTATOYHO MPOAOKHTENLHOM ACHCT-
| BHUH OOpaTHLIX TIOTOKOB TEpPBHYHBLIX MATEpPHi C acT-
oy pasbHOro YpOBHA, MAABHO MepeHAET B COOTBETCT-

o ¢ & o i = | sylowyio nedopmaunio 3pupHoro yposhs. Ipu 3a-
5 o NOAHEHHH HTOH Ae(POPMALHH TMEPBHYHOH MaTepHEH

. G, dbopMupyercs HoBass 3pHpPHAA KONHA, TOUHO TMO-

—— | BTOpSIOIAA aCTPAITBHYIO KOMHIO BHENIHErO BO3MEH-

oW W cTBuf. Ha 3pupHOM H HaA acTpanbHOM YPOBHAX BOC-
CTaHABNMBACTCA OPHTMHANBHAA CTPYKTYypa KoAa mna-
MSITH, CO3JaHHOTO BHEMIHHM CHTHANOM, KOTOPEIH

OB 00 pa3pylueHHs 3(PUPHOTO OTNeYaTKa.

£

I. Crrupans Monexynsl JJHK unu PHK Ha (pH3H9ECKH NMNOTHOM YpPOBHE.
2. Odupuoe teno monekynst JJHK nm PHK.

3. Actpansuoe Teno Monekynsl JJHK i PHK.
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4. YBeNUYEHHBIH YYaCTOK CITHPANU Ha (PUIHYECKOM YPOBHE.
5. YBenu4eHHBIH COOTBETCTBYIOWHWH y9acTOK dPHPHOH Crivpany.
6. YBeNnHdeHHLIH COOTBETCTBYIONMIMA y9acTOK acTpabHOH CITHpPaTH.

7. KauecTBeHHBIH 0apbep MEXAY PHIHIECKHM U IPHUPHLIM YPOBHIMHU
TJIaHEeTHI.

8. KagecTpeHHBIH Oapbep MEXTy IPHPHEIM H acTPATbHBIM YPOBHIMH
MJaHEeTH.

11. AcTpanbHBIY OTIIE9aTOK BHEMIHETO CUTHAJA.

Puc.91 — ecau Tenepb nonyuuTh HM3OLITOYHOE
25 HaceimeHne 3QUPHOH KOMHH TNEPBHIHOH MaTepHeu
G, BO3HUKHET OOpaTHBIM MOTOK 3TOH MaTepHH Ha PH-
v ‘| 3U9ecKHi vpoBeHb. Ha pu3uHeckoM ypoBHE 00pa3y-
A A eTcq 3(pUpHas NpoeKLHS BHEMIHErO BO3AEHCTBHA.
W e 1. Criupans Monekynsl JJHK wau PHK na dusvaecku
NIOTHOM YPOBHE.

= | 2. 9¢pnpHoe Teno moackynsl JJHK nmu PHK.

« 3. ActpansHoe Teno Monekyasl JAHK unn PHK.

4. YBenH4eHHbI yHaCTOK CrHpalii Ha (hHIHYECKOM

YpPOBHeE.
5. YBENHUEHHBIH COOTBETCTBYIOWIHH YIaCTOK YPHPHOH CIHpanH.
6. YBENHYEHHBIH COOTBETCTBYIOWMI YHACTOK aCTPAbHOH CITHPANIH.

7. KagecTreHHbIH Oapeep Mexay (PU3HYECCKHM H YPHPHBIM YPOBHAMH
MJIaHeTHI,

8. KauecTBeHHBIH Dapbep MexAy D(DHPHBIM H ACTPANBHBIM YPOBHAMH
MAHETHI,

9'. D(pupHas npoekuHa Ha PUIHYECKH MIOTHOM YPOBHE.
0. D¢dupHbIit OTNEYaTOK BHEIUHErO CHTHAA.

[ 1. AcTpaibHbIH OTNEYaTOK BHEWHErO CUrHana.

Puc.92 — s¢pupHas npoexkumns Ha pHIMYECKOM YPOBHE NMPHBOAHT H H3-
MCHEHWK) YPOBHA CODOCTBEHHOW MEPHOCTH MWKPOTIDOCTPAHCTBA B 30HE TIPO-
€KLHH, YTO MPHBOAWT K BOCCTAHOBIIEHUIO HOHHOIO KOAa BHEIIHErO CHTHAA
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Ha (PH3UTECKOM YPORHE.

l. Criupaste monekynel JJHK wnv PHK na ¢uzwgecku
MJIOTHOM YPOBHE.

-

2. 3¢upHoe teno mouekyasl JHK wnu PHK.
3. ActpaneHoe Teno mMonekysnsl JJHK nnu PHK.

4. YBEeNWHeHHBIH YJacTOK CITHPATH Ha (PUIHIECKOM
YpOBHE.

-

S. YBenwdeHHBIH COOTBETCTBVIOMIKWH ydacTok 3ddwp-
HOH CTIYpaiTH.

6. YBeAM9eHHBIH COOTBETCTBYIONIHH YYaCTOK aCTPATLHOH CIIMpany.

7. KauectBeHHBIH Oapeep MexXy PpU3HGecKHM W IDHUPHBIM YPOBHAMH
TaHeThl,

8. KauecTBeHHBIN Oapeep Mexay >(PHPHBIM M aCTPLIBHBIM YPOBHAMHU
TINAHETHI,

9. JIoNONHUTENbHBIE aTOMBI, TIPHCOETHHHBIOHECA K BLIACACHHOMY yda-
ctky cnvpanu Monexkyasl JJHK nnuw PHK nHa ¢pusnyeckom yposHe.

10. DHpHBII OTNEYaTOK BHELWHErO CHIrHaA.

1. AcTpalibHBIH OTMEYaTOK BHCIUHEIO CHIHANA.

== Puc.93 — nBa coccnHUX HelpoHa, Ha IPUPHOM H
o ~/ .. | acTpanbHOM YDOBHAX KOTOPbIX HMMEIOTCA OTMEUATKH
' VOHHBIX KOMOB Pa3HBLIX BHEWHHX CHTHANOB. D(Hp-
‘ HBIE H aCTPANLHLIE CTPYKTYPBI 3THX HEHPOHOB HE
- | coMKHYTBl MexAay COOOH, HO KaxAblH OTMEUaToOK
BHEILIHErO CHTHANA H3MEHAET KaYeCTBEHHYIO CTPYK-
Typy Monekyn JHK wnu PHK Ha 3¢upHoM B acT-
pansHOM yposHax. [lpu Hanuaun d(pHpHOro W act-
PanbHOTO OTMEYaTKOB BHELHEro CHIrHaaa, BOZHHKaeT
BO3MOXHOCTE HAKOMJEHHS KAYeCTBEHWHBIX H3MEHe-
HUH SPHPHLIX M dACTPIbHBIX CTPYKTYP MONEKy
JIHK wiu PHK.

. Crmupans monexynsl JJIHK wnu PHK Ha ¢u3mmecky nnoTHoM ypoBHE.

2. DdmpHoe Teno Monexysl JIHK nmi PHK.
3. ActpansHoe Teno Monekynsl JJHK wmn PHK.
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4. YBeNUYEHHBIH YYaCcTOK CITHPANU Ha (PUIHYECKOM YPOBHE.
5. YBenuueHHBIH COOTBETCTBYIOWIWH YYacTOK dPHPHOH CTHpany.
6. YBeNnHdeHHLIH COOTBETCTBYIONIMIA ydacTOK acTpabHOH CITHpPaITH.

7. KauecTBeHHBIH 0apbep MEXAY PHIHIECKHM U IPHUPHLIM YPOBHIMHU
TJIaHEeTHI.

8. KagecTpeHHBIH Oapbep MEXMy IPHPHEIM H acTPATbHBIM YPOBHIMH
MJIaHEeTH.

9. JomonHuTeNbABIE aTOMBI, TPHCOSIWHVBIIHECA K BBIAEICHHOMY yda-
ctky cmupanu Monexkynsl JJHK umn PHK Ha ¢pusnaeckom ypoBHe.

10. DpupHbIi oTNEYaTOK BHEMIHErO CHTHANA TIEPBOTO HEHPOHa.
1 1. ACTpanbHBIN OTTNIEYATOK BHEIIHETO CHTHAJa MepBOro HEHpOHa.
2. DdupHbIF 0TNETaTOK BHEMIHErO CHIHANA BTOPOTO HEpoHa.

3. AcTpanbHbIH OTNEY9aTOK BHEIIHETO CHIHANA BTOPOIro HEHpPOHa.

Puc.94 — BHOBH NpHLIEALIHH BHEIIHHWH CHIHAJ
AR ~~ | CO312€T CBOM D(PHPHBIH U aCTPATBHBIH OTMEYATKH HA
3HUPIIOM H acTpPanbIiOM YPOBHSAX HEHPOHA.

. Cnupans monekynol JJHK nnu PHK Ha pusnyecku
TJTOTHOM YPOBHE.

2. D¢pupnoe Teno mosiekynsl JJHK wnn PHK.
3. ActpanbHoe teno monekynsl JJHK wnu PHK.

4. YBenUyeHHbIH Y4ACTOK CNUpand Ha (PU3IHUECKOM
YPOBHE.

5. VBeAW4EeHHBIH COOTBETCTBYHOWMHH y4acTOK IPuUp-
HOH CITHpaH.

6. YBENHWYEHHLIH COOTBETCTBYIOLIWH YHAaCTOK acTpaibHOH CITHPAITH.

7. KauecTBeHHBIH Bapbep Mexay (GHIHYECKHM H IPHPHBIM YPOBHAMH
TINAHCTHL.

8. KauectBeHHBIH 0apbep Mexay 3(HPHBIM M acTpPanbHLIM YPOBHAMH
MIaHEeTHI.

10. D(pupHbIH OTNEYaTOK BHEIIHETO CHIHAJIA NepBOro HelpoHa.

[ 1. AcTpaJTEHBIN OTNEYAaTOK BHEIHETO CHTHANIA TIEPROTO HEHPOHa.
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12. 3dHpHLIH OTNEYATOK BHELIHET0 CHIHANA BTOPOTrO HEWUPOHa.
|3. ACTpanbHBIH OTITEYATOK BHEIIHENO CHTHANIa BTOPOTO HEHPOHA.

14, JlomoaHWTENbHBIE aTOMBI, NMPHCOCAWHWBIMHMECS K BBIACICHHOMY
yuactky cnupanu mosiekynsl JJHK unn PHK Ha duznueckom yposHe nocne
TIPUXO0la HOBOTO BHEIUHETO CUTHATA.

15. DpuHpHBIA OTNIEYaTOK HOBOTO BHEOTHETO CHTHAA BTOPOTO HEHPOHa.

16. AcTpanbHbIH OTTIE9aTOK HOBOTO BHEMIHETO CHTHAN2 BTOPOTO HEM-
poHa.

_ Pue.95 — nipu (popMHPOBAHMH J0ATOBPEMEHHOH
Ay - - | maMaTH 2dHpPHBIH M acTpaTLHLIH OTNEYaTKH HOBOIO
BHELIHETO CUTHANa COXPAHAKOTCA HABEYHO WK MO
3 KpaHHEH Mepe O4eHb AOATO, fa)Ke MOC/ie BOCCTAHOB-
U~t | JleHna KadecTBeHHOH cTpykTypsl Monekyasl JIHK
" | win PHK Ha ¢usndeckom ypoBHe. TakumM 00pazoM,
KaXAblH HOBBIH BHELUHHH CHCHAJ CO30aET AOMONHH-
TENLHOE U3MCHEHUE KAa4YCCTBCHHOW CTPYKTYpBI MOfe-
kyn JHK wau PHK Ha a2¢upHOM M acTpanbHOM
ypoBHAX. [IpoHCXOAUT CROCODPA3HOC CTPOHTENBLCTRO
3(UpHBIX W acTpanbHbix CcTpykTyp Moaekyn JIHK
Uiy PHK ¢ kaxabiM HOBbIM CHIHANOM.

l. Crinpans monexynsl JHK wnn PHK Ha pu3nuecky nNnoTHOM YpOBHE.
2. 3¢uproe teno monekynsl JIHK nnu PHK.

3. Actpansuoe Teno Monekynsl JJHK nnu PHK.

4. YBenHYEHHbLIH YJaCTOK CITHpanH Ha (PH3HIECKOM YPOBHE.

5. YBenH4eHHbIH COOTBETCTBYIOIMH y4acTOK 3(PHPHOH CITHPAH.

6. YBeAHUYEHHBIH COOTBETCTBYIOILHH YYaCTOK aCTPAIBHOH CITHPANH.

7. KauecTBeHHbIH Oapbep MexAy (PUIUYECKHM K IPHPHBIM YPOBHAMH
NIaHETHI,

8. KauecTBeHHLIH Dapbep MexIy IPHPHLIM H ACTPUTLHBLIM YPOBHAMH
MNaHeTbl.

1. SprpHEBIH OTNETaTOK BHEOIHETO CHTHANA TIEPBOTO HEHPOHa.
M. ACTpaIbHBIH OTITEYAaTOK BHEIIHETO CHIHAJa NEPBOro HEHPOHaA.
12. prpHerit 0Tre9aToK BHEOTHET O CUTHANA BTOPOTO HEHpOHa.
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13. ACTpanbHBIA OTTIEYaTOK BHEIIHErO CUTHANIA BTOPOTO HEHPOHA.

5. 3dHPHEIT OTIMTEYaTOK HOBOTO BHEUIHETO CHTHAJIa BTOPOTO HEeHpOoHa.

16. AcTpaneHbIii OTNIEHaTOK HOBOIO BHCIIHETO CHTHANa BTOPOro HEM-

pOHa.

Puc.96 — HOBbBIH BHEIIHUH CHTHAJT NMPHBOAMT K
~“~%| TIOABJEHHWIO Y TIEPBOTO HEWPOHZ IOTMOJHHTENBHOTO
' 3(UPHOTO ¥ ACTPASILHOTO OTIIeHaTKa Ha €ro IPUPHOM
H acTpansHOM YpOBHAX. Kax el HOBBIH BHEOTHHH
CUCHaJ 106aBJifeT OUEepeNHOH «KHPITHUHK» B CTPOH-
TETbCTBO 3JaHHS CO3HaHWA. MUKPOCKOMUHAECCKHE H3-
MEHEeHHUA F(PHPHLIX H aCTPANBHEBIX CTPYKTYP MONEKY
JIHK vinu PHK ¢ kaxno# HOBOW 3armHCh0 BHEIIHEr 0
CHrHaNla HaKaruHBalOTCd W NpUONMKaKT MOMECHT,
Koraa 3(pHpHBIE H acTpanbHble CTPYKTYPBbl COCEAHHX
HEHPOHOB MO3ra AOMKHBI COMKHYTLCA. Tlpoucxoaur

MOCTENMEHHOE HAKOTUIEHHE KOAHMYECTBEHHBIX H3MEHEHWH 3(PHPHLIX M acT-
PabHBIX CTPYKTYDP; NOAOOHOE HAKOMNEHHE MPOUCXOAMT TOMLKO NpH (op-
MHUPOBAHHH CTPYKTYP AONTOBPEMEHHOH NMaMATH.

1

. Criupans monekynol JIHK unu PHK na dpu3nyeckn naoTHOM ypoBHe.

2. 3¢upHoe teno Monekyasl JHK win PHK.

3. Actpanenoe Teno Monerynsl JIHK wnu PHK.

4. YBENHYECHHBIH YYaCTOK CMUPATIH HAa (PUIHIECKOM YPOBHE.

5. YBenu4eHbIH COOTBETCTBYIOWHIH yYacTOK dGHPHOMH criHpany.

6. YBenH4yeHHbIH COOTBETCTBYIOUIHI YU4aCTOK acTpanbiOH CITHPaH,

7. KayecTBeHHbIH Oapbep Mexay (HIHYECKUM H I(PHPHBIM YPOBHAMH
MIaHETHI.

8. KadecTreHHbld Bappep Mexay IPHPHLIM H ACTPAILHBIM YPOBHAMH
NJIaHETh.

10. D¢pHpHbIH OTNEYATOK BHEWHETO CHIHANA MEPBOro HEeHpOHa.

[ 1. AcTpanbHbld OTNEYaTOK BHEWHEro CHrHana nepsoro HelpoHa.

[2. DpupHEBIH 0TMEgaTOK BHEIIHETO CHTHAIA BTOPOTO HEHpOHa.

3. ACTpaJIBHBIH OTITE9aTOK BHEWIHETO CHTHAA BTOPOTO HEHpOHa.

5. 3dpwupHBIi OTIMIEYaTOK HOBOTO BHETIHETO CHTHAJI2 BTOPOro HEHpOHa.
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6. ACTpanbHBIH OTTEUATOK HOBOTO BHEIUHErO CHIHA/a BTOPOTO HeH-
poHa.

17. JlononHUTENbHBIE ATOMbl, MPHCOEAHHHBLIHECS K BBIACICHHOMY
yyacTky crripanu mMonekynsl JAHK wau PHK na pusndeckonm ypoBHe mocne
TIPHXO0Ja HOBOTO BHEIIHEr0 CHTHaJ1a B NEPBLIH HEHPOH.

18. DdupHbIH OTNEUaTOK HOBOTO BHELWIHETO CHIHaMa MEPBOro HEHpoOHa.

9. AcTpaibHblii OTNEYaTOK HOBOrO BHELIHErO CHIHaNa MepBOro Hew-
poHa.

Puc.97 — ecnu HOBBIH BHENTHHH CHTHAN MEpBO-
~ i -/~ | TO HeHpoHa co3aaéT IPHUPHBIH W acTpanbHbBIA oTne-
q9aTKH, (HOPMUPYETCH HOBBLIM CEMMEHT NONTOBPEMER-
; HoM nmamaTH. Ha admpHOM K acTpansHOM YpPOBHE, B
“~ | cnydae popMHPOBaHHS 1OATOBPEMEHHON TIAMATH MO-
" aBnseTcs 6oabe H DonblIe YCTOHYWBLIX BO BPEMEHH
IUPHBIX W ACTPANBHBIX OTMNEYaTKOB BHEOIHHX CHT-
Hanos. IlpH 3TOM 3PpUpHBIE W ACTPATLHBIE CTPYKTYPSI
HEelpPOHOB «Pa3pacTatOTCA» H YBEHMYHBAIOTCA B CBO-
UX pa3Mepax. DQHpHbIE H acTpaTbHbIE CTPYKTYPbI
HEHPOHOB CTAHOBATCH BCE (TANKENEE» H «TSHNKEEe».
Kaxxprii HOBBIH BHEIWHWH CHTHAT OCTaBAAET CBOH «Ci€1» HAa dPHPHLIX H
aCTPAJIbHLIX CTPYKTYpax HEHpPOHOB M HcuedaeT B OeckoHewHocTH. Ho 3a
CBOIO CTOMb HEMPOAOMKHUTCIBHYIO XH3Hb KaXblii BHCIUHWI CHTH&T ycre-
BAET CBEPLUHTHL CaMYI0 BaXHYIO «paboTy» — CO31aéT HIMEHEHHS Ha IPup-
HOM M acTpantHOM YPOBHAX HEHpPOHOB Mo3ra. OHH, Kak TpylontOHBbIE
M4ENbl, COOUPAIOT CBOM «HEKTAP» B ODILUHHA «IOMHKY» — MO3T.

l. Cnupans monexynst JIHK wnn PHK Ha du3HuecKH NAOTHOM YpOBHE.
2. O¢puproe teno monekynsl JHK wnu PHK.

3. ActpansHoe Teno Monexkynsl JJIHK nwin PHK.

4. YBENHUECHHBIH YHACTOK CTTHPANH Ha PUIHIECCKOM YPOBHE,

S. YBEAUYECHHBIH COOTRETCTBYIOLIHI YIACTOK I(PHUPHOI CITHPAITH.

6. YBeAHUEeHHBIH COOTBETCTBYIOMMWH YHIaCTOK aCTPATLHOH CIIUPANH.

7. KauecTBeHHBIH Bapbep MexOy (PHIHIECCKHM H IPHUPHBIM YPOBHIMH
MAaHEeTH.

8. KavecTBewHeH Gaprep MexTy IPHPHBIM H aCTPATHHBIM YPOBHSMU
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TINAHETEHI.

10. 3dHPHEBIT OTIMEYATOK BHEILIHETO CHTHAJIa MEPBOIO HEHPOHA.

I 1. AcTpasibHBIF OTIIERAaTOK BHEMIHErO CHTHANA NMEPBOTO HEHPOHaA.

2. DdHpHEIN OTNEYaTOK BHEMIHETO CHTHANa BTOPOIro HEHPOHa.

| 3. AcTpanbHbIil OTTIE9aTOK BHEIHETO CHTHaNIa BTOPOTO HEHpoHa.

5. D¢HpHBIH OTNEYATOK HOBOIO BHEIIHErO CHIHAJIA BTOPOro HelpoHa.

|6. AcTpanibHBIH OTIEYAaTOK HOBOIO BHEIUHErO CHIHAja BTOPOTO HEM-

pOHa.

18. DpHpHBIH OTTIeyaTOK HOBOTO BHEOTHETO CHTHAJIA TepBOro HEHpOHa.

19. ACTpasibHBIH OTNEYaTOK HOBOrO BHEMMHEro CHTHasga MepBOro Hek-

pOHa.

KaXXIblH HEHpPOH ObIN

Puc.98 NpoLecC «pa3pacTaHus» HPHPHBIX H
acTpaLHBIX CTPYKTYP HEHPOMOB MO3ra Nnoja BO3ACH-
CTBHEM HOBBIX M HOBBIX MH(OPMAUMOHHBIX CHIHANOB
W3 BHEIIHEN CpeAbl. B KOHETHOM HTOTEe, NMPHBOAUT K
TOMY, YTO B ONPEeAcAEHHbIH MOMEHT 3TOro npouecca
PHUPHBIC M acTpanbHbIe CTPYKTYPbl COCEAHHX HEH-
POHOB MO3ra CMBIKAIOTCH MEXJy CO0ON H COo3aaloT
Ka4CCTBEHHO HOBOE OOpa3oBaHHeE cHCTEMY IPHP-
H6IX M acTpaNiLHBIX CTPYKTYp HeHpoHos Mo3ra. tUepes
30HBl CMbIKAHHA TICPBUYHBIE MATEPHH HAYHHAIOT
LHPKYIHPOBaTL HE TOABLKO BEPTHKAILHO, KaK Koraa
000cobneH OT COCeAHHX, HO H TOPHIOHTANLHO — OT

OMHOTO HEHpoHa K APYTOMY M Tak aanee. Bo3HHKkaeT cHcTeMa B3aMMOAEHCT-
BYIOILMX Mex Ay coBoH HEHPOHOB. A 3TO O3HaYaeT 3apO>KACHHE CO3ZHAHUA.

I. Cnupane Monekynsl JIHK nan PHK na pH3Hu9eckH MIOTHOM YPOBHE,

. Dpupuoe reno Monexkynsl JJHK nnu PHK.

. ActpanbHoe Teno Monekynsl JHK nmn PHK.

. YBeNWYEHHBIH y9acTOK CMHpany Ha GHU3IHIECKOM YPOBHE.

. YBeJIMUEHHBbIH COOTBETCTBYIOLWIHH YYACTOK aCTPATIbHOW CITHPAIH.

2
3
4
5. Yeenu4eHHbIH COOTBETCTBYIOIOHH y9acTOK 3QHUPHOH CITHpaH.
6
7

. KauectBeHHblH Oapbep mMexny (PpU3HYECKHM H 3(PUPHBIM YPOBHAMHM

TMNTAHRETH].
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8. KauecTBeHHBIH Oapbep MeXAy dPUPHBIM W aCTPLTLHBIM YPOBHSIMH
TUTaHETHI,

10. DpHpHBIH 0OTNEYaTOK BHEIWHEro CUTHAsIa NMepBoro HelpoHa.

| l. ACTpanbHBIM OTMEYATOK BHEILIHETO CUTHAMA MEPBOro HEHPOHA.

2. 3pHpHBIH 0TNIEYaTOK BHEIUHErO CUIHasla BTOPOTO HelpoHa.

13. ACTpanibHBIH OTMEY9aTOK BHEIIHETO CHTHANA BTOPOIO HeHpoHa.

15. DhHUpHBIN 0TMEYaTOK HOBOTO BHEIIHETO CUTHA1a BTOPOTO HEHPOHA.

16. ACTpasbHBIH OTMEYaTOK HOBOTO BHEWIHETO CHTHAN1a BTOPOTO HEH-
poHa.

| 8. D¢pupHBIi 0OTNEYATOK HOBOTO BHEILIHEIO CHIHANa MEPBOTO HelipoHa.

19. AcTpasbHblii OTNEYaTOK HOBOrO BHEWHEro CHIHana MepBoro Hei-
poHa.

20. JIonoNHUTENBHBIE aTOMBI, TMPHCOECOWHHBMIHECS K BBIAEICHHOMY
yuacTky cnupand monekynel JIHK wnu PHK na duznyeckom yposHe nocne
NPHUX0Ja HOBOTO BHEIIHErO CUIHaNa BO BTOPOH HEHUPOH.

21. DbupHbIH OTNEYaTOK HOBOIO BHEIIHErO CHIiafla NepBoro HeipoHa.

22. AcTpanbHblii OTNENaTOK HOBOTO BHEMIHETO CHTHAMA MEPBOro Her-
poHa.

23. 30Ha CMBIKaHHUA IPHPHBLIX CTPYKTYP NEPBOrO H BTOPOTO HEHPOHOB,

24. 30Ha cMBIKaHHs acTpanbHBIX CTPYKTYP MepBOro H BTOPOTO Helpo-
HOB.

Puc.99 — nocne BoccTaHOBNEHHS MONEKYNAPHOH
~~" | CTPYKTYpBI NEPBOTO HEHPOHA, KOTOpas OblNa MO MpPH-
X0/l1a BHEILUIHEro CHrHana, cMblkaHHe Ha PHPHBIX U
acTpanbHLIX YPOBHAX He McHe3aeT. Bo3WWkniHe B pe-
3yNnpTaTe MOAOOHBIX CMBIKAHHH CHCTEMBI 3(PHPHBIX H
acTpanbHBIX CTPYKTYP HCHPOHOB MO3Ta OCTAKTCA H
HE MCYE3alT, €CIH OHH BO3HHKIIM Ha 3(PHPHOM U acT-
palbHOM YPOBHAX OAHOBpeMeHHO. [losiBneHue 3amk-
HYTBIX CHCTEM I3(MHPHBIX H AaCTPaNbHBLIX CTPYKTYP
HEHPOHOB MO3BOJIAET UETOBEKY MBICIHTbL BHE 32BUCH-
MOCTH OT HaHIUS HHPOPMAUHOHHBIX CHTHAJIOB M3

BHeLUHEH cpelbl. HenoBek npuoOOpETaeT BO3IMOXHOCTbL aOCTPAKTHOrO MbILL-
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JICHHA.

I. Cnimpame monekynsl JIHK wnu PHK Ha ¢u3rgecku mioTHOM ypoOBHE.

2. 3¢pupHoe teno monexynsl JHK nnn PHK.

3. ActpansHoe Teno Monekynsl JJHK win PHK.

4. YBeNWUEHHBIH y9acTOK CMUPaTH Ha GH3UIECKOM YPOBHE.

5. YBenuueHHbIH COOTBETCTRYIOIIMH y4acTOK 3PHPHOHK CriHpanH.

6. YBeNnHYeHHBIH COOTBETCTBYIOIHH Y4aCTOK aCTPAIbHOH CIHPAIH.

7. KauectBeHHBIH OGapsep mMexay (puaHuecKUM H 3DUPHBIM YPOBHAMH
MJIaHEeTHl.

8. KagecTBeuwnrii bapbep Mexay 3PHPHLIM W ACTPAIBHBIM YPOBHSAMH
NJIaHeTHl.

10.
I,
12,
13.
15.

16.
powHa.

[8.

19.
pOHa.

21.

22.
poHa.
23.

24.
HOB.

DPHPHBIN OTNEYaTOK BHELIHETO CUTHANA MepB8OTro HEHpOHa.
ACTpanbHbIH OTTIEYaTOK BHEIIHErO CHTHANA MepBOro HEHpOoHa.
D(PHPHBIH OTNEYaTOK BHCIIHErO CHIHaNa BTOPOTO HEHpOHa.
AcCTpanbHLIH OTNIEYaTOK BHELIHEro CHIrHana BTOpPOro HeHpowa.
D(pHpHbIH 0TNEYaTOK HOBOTO BHELIHErO CHrHAaNa BTOPOro HeiipoHa.

ACTPEU'IBI-IHI:‘I oTne4yaToK HOBOI0 BHECUIHEIO CHrHamna BTOPOTO HEeH-

ShHUpPHLIH OTMEYaTOK HOBOTO BHELLHETO CHIHAMA MEPBOTO HEHpOHA.

ACTpaneHBIH OTMEYATOK HOBOIO BHEWIHErO CHTHANIA NEPBOrO HEW-

DPHPHLIH OTMNEYATOK HOBOTO BHEIUHEr0 CHIHAMA MepBOro HelpoHa.

ACTpafibHBIH OTMEYATOK HOBOrO BHELIHEro CHrHana nepBoro Heu-

30Ha CMBIKAHHA IPUPHBIX CTPYKTYP NEPBOTO H BTOPOro HEHPOHOB.

30Ha CMBIKAHHA aCTPANbHBLIX CTPYKTYP MEPBOrO H BTOPOro HEHpO-

Puc.100 — dgepe3s 30HbI CMBIKAHWA MEPBUIHBIE MaTEPHH HATHHAIOT Me-
peTeKaTs OT OJHOTO HEHPOHA K APYromy, CO3AaBas AONOJHHTENbHOE HAaChl-
MIeHUE IPHUPHBIX U ACTPATBHBIX TN HEHPOHOB —— UENOYKH. JONOAHHTETD-
HOE HACLILOEHWE BJIMAET Ha COOCTBEHHBIH YPOBEHH MEPHOCTH 3(PHPHLIX H
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ACTPANBHLIX TEN DTHX HEHPOHOB. bonee «TsxENBIEY
HEHpOHBLl B DONLINEH CTENMEHH, 4EM HE CBA3aHHBLIC B
LUEMOYKHM HEHPOHBbI, BAHAKOT HA COCTOSTHHE OKpY-
XaloIero MAKponpocTpaHcTea. Kak cneactsue, «Ts-
XENble» HEHPOHB! HAYMHAIOT CMBIKATHCA € IDUPHBIMH
M aCTPAIBHBEIMH CTPYKTYPAaMU, TaK Ha3bIBa€MBIX, ITac-
CHUBHbLIX HeHpOHOB 06e3 kakuX-1H60 HHopMaIMOH-
HBIX BO3JEUCTBUH M3BHE. JIpoUCXOOUT pOXIECHHE
MBICJIA.

[. Covpans Monexynsl JJTHK win PHK na pusnyecky
NAOTHOM YPOBHE.

2. O¢upnoe teno Monekysl JHK nm PHK.

3. ActpanbHoe Teno monekynsl JJHK wnn PHK.

4. YBenu4yeHHbIH yJacToK CIIHpanH Ha GHU3UIECKOM YPOBHE.

S. YBEJIMUEHHBIH COOTBETCTBYHOILHH y4acTOK 3PHUPHOH CNHpaiH.

6. YBenv4eHHbIH COOTBETCTBYHOLIHH YYaCTOK aCTPATLHOH CTIHpaH.

7. KauecTBeHHbIH Oapbep Mexay (PU3HYECKHM H IPHUPHBIM YPOBHAMH
NNaHeTsl.

8. Kavectsenuplii dapbep Mexay 3@upHuivM H acTPUTLHBLIM YPOBHAMH
MNAHETHI.

10. DpHpHBIH 0TNEYaTOK BHEUIHCTO CHTHAs1a MECPBOTO HelpoHa.

M. AcTpanbHblf OTNCYATOK BHEIUHETO CHIHANA MEPBOro HCHPOHaA.

12. DMHPHBIH OTNCYATOK BHEIIHCTO CHI'HANIA BTOPOTO HElipoHa.

13. ACTpanbHBIH OTNEYaTOK BHELLIHErO CHIHANA BTOPOro HelpoHa.

15. DdHpHDBIH OTMEYaTOK HOBOIO BHEILHErO CHIHANa BTOPOro HEHPOHA.

16. AcTpansHEIH OTNEYATOK HOBOrO BHEMIHEro CHrHafla BTOPOro Heii-
pOHA.

18. DDUPHEIH OTMEYaToK HOBOTO BHEMIHEro CHrHana NepBoro HeWpoHa.

19. AcTpanbHbIH OTTIEHaTOK HOBOTO BHEWMIHErOo CHrHana TMepBOro HeH-
poHa.

21. DdHpHBIH OTMEYAaTOK HOBOTO BHELIHEro CHrHAJIA MepBOro HelpoHa.

22. ACTpanbHBIH OTNEYaTOK HOBOTO BHEIIHErO0 CHTHANa MEpPBOTO HEl-
poHa.
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23. 30Ha CMBIKAHHA dJPUPHBEIX CTPYKTYP NMEPBOTO U BTOPOTrO HEHPOHOB.

24. 30Ha CMBIKAHUA aCTPANBHBIX CTPYKTYp NMEPBOrO H BTOPOTO HEWpO-
HOB.

25. 1upkyaHpyolHe 4depe3 30Hbl CMbIKAHHA 3(PHUPHBIX CTPYKTYp CO-
CeIHUX HEHPOHOB FOPH3OHTANbHBIE TOTOKH NMEpPBUHHOH MaTepuu G.

26. HupkynupyroniHe gepes 30Hbl CMBIKAHHA aCTPATbHBIX CTPYKTYP CO-
CeAHUX HEHPOHOB FOPH3OHTANbHbIE MOTOKH NMEPBHUHBIX MaTepHH G U F.

Huxonau llesatwos, 1999 2.

www.levashov.info
www.levashov.name
www.levashov.org
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CopepxxaHnune Toma 2

TlpeancioBue

Breacnne

I'nasa 7. llpupona coznanus. MexauH3Mbl Pa3BHTHS CO3HAHHSA
I'napa 8. llpupoaa KU3HU nocje cMEpPTH

'naga 9. Tlpupona kapMbl HA1¥ aHATOMHSA rpexa

Cnucoxk aHTepaTyphbl

Onucanne pHCYHKOB
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Apyrne KkHUrm asropa

MocnenHee obpalgeHne K YenoBeyecrey

B cBoe#l neproil KHUTE aBTOp MpEAnaraeT GUTaTe/Io HOBYH CHCTEMY
3HAHHH W NPEACTABICHUH O 3aKOHAX NMPHPOAbI, KOTOPbie HEOOXOAUMBI HE
TOJIBKO [JIS TOTO, 9TOOBLI HE pa3pymaTh HAW OOM-TAAHETY, HO H IS TTOHH-
MaHVS KaXAbIM IyMaloMHWM YENOBEKOM, KaXKIbIM, KTO XOYET TOHSTh H 0CO3-
HaTh NPOUCXOLLLEE C HUM CAMUM, C NIOAbMH, OKPYXaIOWHMK ero aoMa
WTH Ha paboTe. JTa KHHTA AN T€X, KTO CTPEMUTCS MPOHWKHYTH B TaifHBI
MPHPOALI, NOHATH M OCO3HATH YYAO 3apPOKACHHS KH3HH, MOHATb, YTO TAaKOE
Aywia W 9TO TIPOMUCXOIHT C YENOBEKOM B MOMEHT W MOCie cMepTH. TakHe
MOHATHA, KAK Nylla, CYWHOCTh, peMHKapHaLHs, U3 MOHATHH MHUCTHYECKHX
«YyOEeCHBIM» OOpa3oM MMPEBpalIalOTCA B MNMOHATHS peanbHble, 00YCAOBIEH-
HbIC 3aKOHAMHW 3BOJIIOLIHH AUBOHW MaTepHH. BrniepBbie B 3TOW KHHre 1aéTCA
OOBACHEHHE MPAKTUYECKH BCEX SIBIEHHH XHBOW W HEXHBOH NMPHUPOILI, MOKA-
3aHO €AMHCTBO 32KOHOB MAKpO- H MHKPOKOCMOca. ABTOpPY yAanoch CO3NaTh
EAHHYIO TEOPHIO Nons, OOBEAUHHTE B ONIHO UENoe NpPeaAcTaBjeHHs O MPUpo-
ac.

CywHocTb ¥ PasyMm. Tom 2

Bo BTOpOM TOME KHMTH aBTOp ACHO H YETKO MOKa3LIBaET HEOOXOAHMbIE
H NOCTATOMHBLIEC YCJIOBUS TOSABJICHHS CO3HAaHUA Ha OMpeJeNEHHOM YPOBHE
Pa3BUTHA XU3HU. [IOHHMaHHE MEXaHH3IMOB (POPMHPOBAHHSA NMAMATH H CO3Ha-
HHA Ha YPOBHE MATEPHANBHBIX TeNl CYUIHOCTH MO3BOJNAET aBTOPY OOBACHHUTD
SABJICHHE H3HH TIOCSIC CMEPTH, TIPOHCXOAALLEE C NIOJIBMH B COCTOAHHH KJIH-
HU4UeCKOW cMepTH. bnaronaps 3ToMy, 3TH (GakTbl H3 KATErOpHH HEOOBACHH-
MBIX (PEHOMEHOB MEPEXOASAT B KATErOPHIO ECTECTBEHHBIX ABACHUIE >XXWBOW
npupoasl. ABaeHue peMHKapHaLUHK — W3 KATErOPHH PETHTHO3HLIX M MUCTH-
YECKHX TOHATHH, ONATH-TAKH, NEPEXOIHT B KAaTErOPHIO peaiibHbLIX MPHPOA-
HBIX ABNeHuH, Tak #e, KaK U TIOHATHS KapMbl, TPEXa MEPECTAIOT ObITh HHCT-
PYMEHTOM MaHHTIYJIMPOBAHHA CO3HAHHEM MACC B PYKAX MOCYINAapCTBEHHBIX H
PENUTHO3HBEIX ACATENECH H MpeBpamaroTCs B MPOSIBAEHHA BCE TEX XXe 3aKOHOB
npupoabl. I[ToHMMaHHe BCero 3Toro nenaeT YenoBeka HCTUHHO CBOOOIHBIM H
TBOPLIOM CBOEH coOCTBeHHOW cyardrl. Hu bor, vu [lapes w He T'epoi, a cam
4eJIOBEK OTpeAeIieT CBOH MOCTYIMKH H HECET MOJIHYIO OTBETCTBEHHOCTb (He
TOMBKO MOPANTBHYI0) 33 HUX.
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HeoaHopoaHan BceneHHan

3akownsl Ilpuponst GOpPMHPYIOTCS HA YPOBHE MaKPOKOCMOCa U MHKpPO-
KocMoca. Henosek, Kak KHBOE CYINECTBO, CYMIECTBYET, B TaK Ha3bIBAEMOM
NIPOMEXYTOHHOM MHPE — MEXJy Makpo- U MHKkpoMupoMm. M B 3ToM npome-
)XYTOYHOM MHpE HYEJIOBEKY TIPHXOAUTCA CTAIKHBATHCSA TONBKO C TPOABIE-
HUSMHY 3akoHOB Ilpupoasi, 2 He ¢ HAMH HerocpeacTBeHHo. U, kak creacT-
BHE, BO3HUKACT TNpodJeMa C CO3MAHUEM TMONHOLEHHOH KapTHHBI MHPO3Aa-
HUs. OaHa U3 OCHOBHBIX MPHIHH MOAOOHOTO 3aKTIOYAaETCH B TOM, ITO Opra-
Hbl 4YyBCTB, KOTOpPhIE YEJIOBEK HCMOABb3YyET NPH CBOEM MO3HaHUH IIpupoas,
He JarT eMy TakoH BO3IMOXHOCTH, B cHIY Toro, 9ro [Ipapoaa coznana op-
TaHbl YYBCTB Y€JI0BEKA HE AN TOro, 4TOOBl OH CMOT €€ MO3HaTh, a KaK MeXa-
HU3M ajanTalii W MPUCNOCOONEHHSA K IKOJIOTHUECKOH HHINE, KOTOPYIO OH
(uenoBek) 3anvMaet... KHHra coaepxHt 99 aBTOPCKHX MANOCTPALHA BbICO-
KOTO KaqeCTRa.

Poccua B KpUBbIX 3epKanax

Han »To# xHurou aBtop Hawan paborats B 2003 roay, XOTs Uaes HamH-
CaHuA NOAOOHON KHMUIM co3peBana He OAWH roa. JleTtckoe yBsieueHHe W HH-
TEPEC K TIPOLIIOMY KaK CBOEH POAWHEI, TaK H BCEIf MAAHETBI CO BPEMEHEM HE
MCUYE3NH, a CTadd OJHWM W3 €ro NMPU3BaHWH. AHANHTHYECKOE MBIIUICHUE,
HEOObIYHbIE BO3ZMOKHOCTY H MHOXECTBO NPOYHUTAHHBIX KHHUL, B KOHCYHOM
HTOTe, TIPHBEH aBTOPA K MBICAH O HAMHCAHWH KHHIH O peanbHOH HCTOPHU
Poccuu, a He TO# «BepCcHH», KOTOPYIO HaBA3anH cnaBsHaM-pycH4aMm «100-
POXKENATENH» C TIPUXOJIOM K BAACTH JIMHACTHH POMAHOBEIX, OCHOBATEIH KO-
TOPOW COTNACHAMCEH MPEaTh CBOH HAPOJ U BEJHKOE NMpoUINoe CBOUX npel-
kOB B oOMeH Ha TpoH. B cBoeii kHHre apTop nokazeizaetr «u3TOPHio» B
MPHUHUHMHAIBHO HOBOM CBETE, KaK ITO HEe Aenajg HUKTO APYroi 10 Hero.
CBOY BEIBOABI OH MOATBCPXAACT PEAIBHBIMH HCTOPHICCKHMH JIOKYMCHTAMH
W KapTaMH, C KOTOPbIMH 9HTaTENb TIO3HAKOMHUTCSA ONHHUM W3 nepBerx. LLlar 3a
1JaroM aBTOpP BOCCTAaHABIHBAET peabHOE MPOUIOE Hamel nnaHeTsl W Poc-
CHH, MHOTHE TBICSYH JIET MIrPAIOLUEH KIIOYEBYIO POJib B PA3BHTHH 3EMHOH
LUMBHIIM3ALIMH, KOTOPAs H3HAYANbLHO Oblna KOJIOHHEH, CO3JaHHOH Ha MnaHeTe
3emns 60nbIWM 00BEIHHEHHEM I'YMaHOHAHBIX UHBUIH3aLWiH. KoHeaHo, To-
r/1a OHA He Ha3eslBanacb PoccHer, HO Neso He B Ha3BaHHH, a B CYTH TOTO, YTO
32 HUM CTOHT. A CTOUT 3a Poccuelt yaMBHTENBHOE MPOIINOE HApOAa, €€ Ha-
censtowero, 6€3 KOToporo He 66110 Obl He TONBKO MHOMHX KYJbTYp, HAUMH H
HapOAOB, HO W COBPEMEHHOM LIMBHIH3ALHH.
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3epkano Moeu aylun

[TpU4HHEl TOTO, 9TO S B3IANCA 332 CBOE KHIHEOIMTHCAHWE, BECHbMA TPHBH-
ansHblie. Ha npoTskeHHH TOBONBHO AOITOrO BPEMEHH MHE MPHXOMHIOCH
FOBOPHUTbL O HEKOTOPLIX COOBITUAX CBOEH KH3HHM H OYEHb YAaCTO MOM paccCKa-
3B BO3BpalIAJUCh KO MHE B TaKOW OpPME, 9TO 4 OaXe He TMpearonaran BO3-
MOXHOCTH TOSBJEHNA Takoro «gpomsknopa». MoH pacckasel odpactamn Ta-
KUMH «(aKTaMH», 9TO A€ MHE CTAHOBHUIOCH WHTEPECHO MX MOCHYIATE.
BTopo#i npHaHHOH, MOATONKHYBMICH MEHA K TaKOMY «TTOABHTY», ObLT dakT
TOro, YTO TEepPHOIMYECKH NMOABIANHCH JIIOJIH, KOTOPbIE MpeIaraid MHE Ha-
nucats 060 MHE KHUTY W BCIKUH pa3 MEHA 9TO-TO ocTaHaBnuBano. OanH pal
5 JaXKe COTNACHIICA Ha TO, YTOObl OAHA amMepHKaHCKas MUcaTenbHUUA 3anu-
casla MOH BOCTMIOMHWHAHHSA Ha KacCEeThl H A MOTPaTHI HECKONBKO AHEH, Haro-
BapHBas € CBOW BOCNOMHHaHHA W pa3mbliuneHus. Ho Bckope mepeaymMan u
OTKa3aJCs OT 3TOrO MpeanoXeHHs. Bo-TiepBriX, MHE NMPHXOIHIOCH TPATHTE
AOBOJIBHO MHOTO BPEMEHH Ha HM3MOKEHHE M NOACHEHHE CITYYHBLUErocs cO
MHOH. BO-BTOpBIX, Nake, HMEs Ha pykax ayIHOKacCeThl ¢ MOHMH BOCTIOMH-
HAaHHAMH, TTHCATENU W XYPHANUCThl YMYAPAAHCE TaK BCE HCKA3WTh, YTO Al
nNpocTo AUBY aaBancs. INpuuém, HCKaxeHHe HadMOAanoCch, Kak B CTOPOHY
NpeyBeNnu9eHHs, TaK M B CTOPOHY H3BpamieHH$# (aKTOB H OTKPOBEHHOH
JHKH...
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KHurun, Hag kotopbiMmmn asTop paboraer

CywHocTb 1 pa3yM. Tom 3

B 3TOM TOME aBTOp MpOAOMKAET mar 3a MmaroM OTKPbIBAaTh GUTATENIO
TalHbl TPHPOALI. B LIeHTpPe ero BHUMaHHA — TIPHPOAa TICHXHYECKUX SABJIC-
HHUH qenoBeka. [anee aBTop maét UENsIid MNacT MAOHEPCKAX TIPEACTaBICHHH
O SIBJIEHHAX TICHXWKU YeJIOBEKA H COUWYMOB, KOTOPBIE HHKTO APYTOH HHKO-
TAa A0 Hero He 3arpardean. OH BBOIAUT HOBBIE MOHATHA, TaKHE KaK reoTICH-
XOJIOTHS 9€JIOBEKA H IBOJTIOIHOHHAS TCOMCHXOMOTHS COLMYMOB. JTH MOHSA-
THA MO3BOJIAIOT COBEPILUEHHO MO-APYroMy B3rfAHYTh HAa Pa3BHTHE 3EMHOH
UMBUITU3ALHH U UCTOPUYECKHE COOLITHA NPOIINION0, HACTOATIEro H Jaxe Oy-
Aywero. IOTH 3HaHUA TNO3BOMAIOT YBHACTb BMECTO «XaoCa» COOLITHH WU
«MPOH3BOJIA» JIUTHOCTEH, O KOTOPBIX TaK JKOAT TOBOPHUTHL HCTOPHKH, 3aKO-
HOMEPHOCTb NMPOUCXOIALIEr0, ONPEACNEMYIO PEATLHBIMH 3aKOHAMMK NpH-
pOJbl, NIEHCTBYIOMUMH B 9€0BE9ECKOM coobdbmiecTre. M, kak cieacresue 370-
IO, BIEPBbIE NOABNAETCA BO3IMOXHOCTD MONSTL MPHIHHBI, CTOAIIHE 33 TEMH
MAH MHBIMH COLUHAIbHBIMHU COOBITHAMM W ABNEHUAMH H YBHAETH KYKIOBO-
A0B, KOTOPBIC TaK J0JIN0 HAXOAUMHCH B TCHH; H €CM KTO-TO W AOTaAblBancs
00 WX MPHUCYTCTBUH, TO, 0€3 MOHUMAHHA 3aKOHOB NPHPOAbI, YCHNHAMH ITHX
KYKJIOBOOOB ONM CTAllOBUNHUCL HWAW CyMacwlenuwyuMu, uau danvcHpHKa-
TopaMH. J[asee aBTOp BBOAMT MOHNTHE KOCMOMCHXONOrHH 4Y€A0BeKa H 00b-
SICHSIET BAHSAHUE KOCMHYECKHX ABJICHHIT Ha pa3BUTHE LHBUIH3ALHH.

3aKOHbI LenuTenbCcrea

CoBpeMeHnHas MeaullMHa «3adnyannacb» B CO3AAHHOM €10 caMoOi nadu-
PUHTE H, NOTEPSB «HHUTL APHaNHbI», HE B COCTOAHHH H3 Hero BeibpaTeca. B
CEpEeAMHE NBAALATONO BEKA MEAHWKH FOBOPHIIH O TOM, 9TO, KOT/1da OHH OyayT
pacronaraTe TOYHBIMH MPHOOPAMH AJIS JHATHOCTHKH H HEOOXOAWMBIMHU Jie-
KapcTBaMH, OHH MPUBEAYT YENOBEYECTBO K 30JI0TOH 3pe BCEOOWIEro 310po-
BbA... Onu BcE 310 nonyaund... Ho, TeM He Menee, moad 60neI0T OTHIOAL HE
MEHbLUE, YeM paHblie, a bonbwe. [deTH poxparTca ¢ yxe ocnabaeHHOH
UMMYHHOH CHCTEMOH; MpPHX0Ad B OOMbHHLY HJIH KAWHHUKY OTHOCHTEMEHO
3[10POBbLIM, YENOBEK BECbMA CHIBHO PUCKYET MOKWHYTb HX B KOMMNAHWH Le-
noro psia 3abonesaHuii, JOBONBLHO 9aCTO MPHUBOAAIIHX K CMCPTEITHHOMY HC-
xony. M1 BCE MOXeT NMPOH30HTH TONBKO OTTOrO, YTO YEAOBEK MPOCTO MOAbI-
LIMT BO3AYXOM 3THX «XpPaMOB 3A0pPOBbLM». B 3TOH KHHWTE aBTOp OOBACHSAET
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TIPUYHHEI 3TOTO W AaéT MpeAcTaBNeHHEe O MEAHUMHe Oyaymero. M 3HaHus
ATOW MEIMIMHEI yXe ACHCTBYIOT W peaNbHble pe3ynbTaThl MOATBEPXKAAIOT
MpaBUJILHOCTh HOBOTO NMYTH. B 3TOH KHHIe aBTOp 00OBACHAET, Kak padoTaeT
YKHBOH OpraHH3iM, KaK H TTOYEMY BO3HHKAKOT OONEe3HH U MaToOJIOTHH, ME-
XaHM3Mb! CKAHHPOBAHHA OpraHH3Ma, METOAMKH ONpeleseHHs TNepBONPHYHH
3a00NEBAHWH, CTPATErWIO M TAKTHKY JledeHVs Oone3Hed v BOCCTAHOBIIEHUS
OpraH“3Ma 10 370POBOTO COCTOAHHA, BIUIOTH A0 NEHETHYECKOH KOPPEKUHH
OpraHu3ma.

www.levashov.info
www.levashov.name
www . levashov.org
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