IMapanaienabHbie BeesieHHbIE

(Pa3MbIlLIeHUS )
Hzopv Konoparkos

B paccvinaemoti ungpopmayuu, a makdxce no menesuoeHuro 6 3mu  OHU
3a2080punu 0 NapalIeIvbHulx Beenennvix, HO ¢ no3uyuil cmapou napaousmbi.

B xonyenyuu Hukonas Bukxmoposuua o Hux ckazamo oocmamouyno uemko. O
HUX makxce pacckaszano u 68 ypoke Ne 20 «llapannenvuvle Bcenewnvie H.B.
Jlesawosay, 20e Oana cxema 63aUMOOECUCMBUS U B3AUMOCBA3U NAPALILEIbHBIX
Bcenennvix  naweco wecmunyuesuxa. Ho npescoe Hyscno pazobpamvcs 8
HEKOMOPbIX BONPOCAX, KOMOpbvle 00bIYHO ONYCKAIOM, KO20Ad 3A6005M peib 0 CUHME3e
niaHem u3 cemu NnepeuyHbIX Mamepuil, 2pasumayuu, 0 Hawel 8010YUU 8 Npeoderax
wecmury4esuka u m.o.

Hrak, n3 xonnmenmuu H. B. JleBamoBa u3BECTHO, YTO Halla IUIaHEeTa ObLIa
CHUHTE3UpoBaHa u3 ceMu nepBuuHbX Matepuil (IIM) c oOpasoBanuem mectu cdep,
OTJIMYAOIIUXCS TI0 COCTaBy JPYr OT japyra onHoil matepueit. IlepBas ¢usnuecku
IUIOTHAs cdepa B KOHUENIMHU XaTbl00Ba NPECTABIIECTCA KaK HHEPLUOHHAs MaTepHs,
OCTaJbHBIE — KaK HEUHEPLUUOHHBIE. [locne ¢dopmupoBaHus TIIaHETHI U
«JIMKBUJALMU» HEOJHOPOJHOCTH, KOTOpas 00pa3oBaiach IOCIE B3pbIBAa 3BE3]IbI,
IIEPBUYHBIE MAaTEPUHM, KOTOPBIX OTPOMHOE MHOXKECTBO B KOCMOCE, CIIOKOWHO
MIPOXOJAT CKBO3b 3€MJIIO, HHUKAaK HE B3aUMOAECHUCTBYd ¢ Heu. M TONBKO onHa —
matepusi G, KOTOpOW HET BO BTOpOM - TiecToi cdepax, B3amMoJeicTByeT ¢
¢usnuecku miIoTHOM cdepoii, co3naBas d3PPeKT MAPYCHOCTH WM T'PABUTALMIO.
O4eBUIHO HACEKOMBIE U JKYKH «HAYYWIHCh» B NPOLECCE 3BOJIOLHMH YIIPABIATH
marepueit G. Ilpu OnokupoBKE 3TOM Marepuu MOXKHO co031aTh IP(DEKT
anturpasutanuu. Ha DgupHoM u apyrux ypoBHsX rpaButauuu HeT. Matepust G B
cocTaBe (PU3NYECKU TUIOTHOM MAaTE€pUU U SBIAETCS «TOPMO30MY» IUISl MPOXOXKICHHS
CBOOO/IHBIX MTOTOKOB ATON MaTepuu yepe3 (PU3NUecKH MI0THOE BEIIECTBO.

[Tpu ¢dopMupoBaHMM IUTAHET MPOUCXOAUT CTPYKTYpH3alUsi MPOCTPAHCTBA U
MaTepuu 1O BCEMY JIMala3oHy 4YacTOT, KOTOpble KBaHTOBaHbl. Ha ¢usznueckom
IJIOTHOM YpPOBHE TMPOUCXOAUT BBINAJEHUE B CaJOK IUIOTHOM Marepuu, T.€.
o0pa3oBaHHE MHEPLUMOHHOW Macchl HA HU3KUX OKTaBax. Ha ocTanbHBIX ypOBHSIX Ha
BBICOKHMX 4YacToTax (OKTaBax) (opMUpYyeTCs HEWHEpPUUOHHas Macca (OTIeYaTKH
(bu3NyeCKn TJIOTHBIX OOpa30BaHUN — aTOMOB, MOJIEKYJI W T.I.), TIPU 3TOM CaMmble
BBICOKHE OKTaBbl (POPMHUPYIOT MEHTAJIbHBIN YPOBEHb.

Camu cepbl B COBOKYNHOCTH (TIpOSIBIISIL CUCTEMHBIA 3¢ (deKT) 00paszyroT
nepBuuHyto (npupoanyr) Cucremy VYmpasinenuss 3emiun (CY3), koropas



OTBETCTBEHHA TpPU OMNpPEACNEHHBIX YCIOBUAX 3@ 3apoXkaAeHHe Ku3HU. Eé&
3¢ (HEKTUBHOCTH MOYKHO IMOBBICUTD, 3HAasI 3aKOHBI HBOJIIOLIMA MAaTEPUH, UYTO U AETIAIH
T€, KTO CTaBUJI 3KCIIEpUMEHT Ha Haweill Munrapa-3emie. He ciaydaiiHo Hamm npenku
nomectuin Mcrounuk JKusHu B Hezppax 3emuid, 4TOObI MAaKCHMajbHO YMEHBILIUTH
BO3/elicTBHE HOYel CBapora Ha 4eJIOBEYECKHE CYIIHOCTH, T.€. YTOObl YMEHBIIHTH
SBOJIFOLIMOHHBINA MEPEKOC )KUBYILUX B 3TO BpeMs Ha 3eMiie JIOAEH, 0COOCHHO MOCIIe
3aBOEBaHUs 3eMiIM 30pamMH. ODTHM MOXHO OOBSICHUTH TOJETHl Ha 3BE370JeTax
Hacrenpkum 1500 mer Tomy Hazam, Kkorga d0pel YK€ TPOBOIWIM  CBOU
AHTUYEIOBEUECKUE OSKCIEPUMEHTBHl MO CO3/IaHUI0 HYKHO MM THIIA YEJIOBEKa C
COOTBETCTBYIOIIUM T'€HOTHIIOM Mo3ra. M, BUAUMO HE cilyyallHO BBIXOJ MCTOYHHKA
«HapY)Ky» MEHSUICA, YTO HE MO3BOJIUJIO BparaM 3aBjia/leTh UM B IIEPUOJT YIIPABJICHUS
3emneit s0pamu. Ha tepputopum Paccenun BiusiHue 30pOoB OBLIO 3HAYUTEIHHO
HUKE, KOJIb TaM Haxoawiics Mictounuk XKu3Hu u octanuch BOJIXBBI.

XatpiboB A.M. Oonee peranmpHo omnucan C¥Y3, ymnpapnswoomeil BceMu
npoiieccamu Ha 3emiie. UTo nmpou3onuio notoM, koraa cBoto CY3 yctaHOBUIN 30pHI,
3TOT BoIrpoc xopoiio onucad B OPY u y A. XaTeiboBa.

Janee, coryiacHO 3aKOHAa COXpaHEHHs HHepruu, notoku [IM ycrpemiieHsl 1o
nepernaagy MEpHOCTH, T.€. OT OOJIbIIIEH MEPHOCTH K MEHBIIIEH, T.€. K [IEHTpaM IUIaHET
1 OT HUX K LIEHTpalibHOM 3Be3e — ConHIty U nanee k BeeneHnnoit, oOpazoBaHHOi U3 6
TUTOB TIEPBUYHBIX MaTEepHii, 00pa3ys HSHEPreTUYECKUEe TPaBUTALUOHHBIC TPYOKHU
ces3u. IIpu atom npupognas CY3 siBasiercsi TeM TPaBUTO-3JIEKTPO-MATHUTHBIM
reHepaTopom, 0e3 KOTOpPOTO HE MOXKET CYIIEeCTBOBAaTh >XW3HH BHE 3emun. B
(M3UYECKH TUIOTHOM TeJIe MbI CBOCH «ITyTOBUHOM TIpUBs3aHbl k 3emie, e€ CY3, Bot
MoYeMy NP HaAIIEM JXKEJaHWW JOCTH4Yb, HampuMmep, Mapca Ha COBPEMEHHO
KOCMHYECKOM KopabJjie, Mbl Tyjaa MpuOyieM HeaHJepTalbllaMUd WU, KaK OH IMHIIET,
«Ky4Yel TMecKa», T.K. TaM YEJOBEK BBIMAECT H3-TIOJ KOHTPOJS TPaBUTO-MATrHUTO-
AJIEKTPUYECKOTO TEeHEpaTopa, KOUM 51 SIBIAETCA 3€MJISI CO BCEM CBOMMH IIECTHIO
chepamu. ITo elie pa3 MOATBEPKIAST BEPHOCTH ABYX KoHIenuwi (JIeamosa H.B. u
Xatpi00Ba A.M.) 1 UX B3aUMOJIOTIOJIHSIEMOCTb.

N3 xonnemmu A.M.XaTbi00Ba M3BECTHO TaK)Ke€ M TO, YTO MO3T YEJIOBEKA —
CJIOKHBIM KOMIUIEKC, KOTOPBIA YIPABISET Ka)KJIOW KJIETKOM Tea, yIpaBIICHUE
OCYIIECTBIISIETCS.  2PABUMO-MACHUMO-I]IEKMPULECKUMU UMNYIbCAMU, MATHUTHBIMU
MMIYJIbCAMH, CTPOrO  KBAHTOBAHHBIMA  MATrHUTHBIMH U JJIEKTPUYECKUMU
MOTEHITHATAMH. YTIpaBJICHUE MO3TOM OCYIIECTBISIETCS U3 0py2020 NpoCMpaHCmed.
[Ipu HapyiieHUH CBA3M C MO3TOM YEJIOBEK YMUPAET.

He cymectByer Ha 3emne, kak nwumer A.M.Xarbi00B, - Kakou-1100
aBTOHOMHOM CHCTeMbl (€CIM OHa HE HMEET COOCTBEHHOTO T'PaBUTO-MarHUTO-
alieKTpudeckoro reHepartopa). Kaxnpiii O0no00BeKT Ha 3emie MpH  POXKACHUU



MOJIy4aeT COOCTBEHHYIO CHUCTEMY >KM3HEOOECHEeUeHHUs, pacCUUTaHHylo Ha 124 roxa

paboTel Mo3ra. Ilpu ytepe cBs3u

MO3ra C opraHamu (HampuMmep, CHCTEMOK

NEpUKap/), MO3I OCTaHABJIMBAET CEPILIE.

JIroboe ABMKEHHE, Kak yTBepxkAaeT XaTel0oB A.M., — 3TO cymeprno3uius

qaCTOT, CO34aBacMbIX IBHKHTCICM H CpCI[OfI JABUXXCHMUA. I[J'ISI TaKoIro ABUKCHUA

HEOOXOJIMMO HE€ TOJBKO HMETh TPaBUTO-MArHUTO-3JIEKTPUUECKUN TEeHepaTop Ha
O0opTy (y 4deloBeKa 3TO — JKMBas KJIETKa), HO W 3HaTh OCOOCHHOCTH MOCTPOEHUS

Cp€abl JBHKCHHUA. O‘IGBI/IIIHO 34€Ch

KpPOCTCAA OTBCT - KaKHC <CGKCJIC3HBIC xje0a

n3roJiojana» Hactenbka Ha iyt K SIcHomy Cokomny...

[Touemy MMEHHO XUBas KJIETKa?

BcrmoMHUM Kak KJIETKA CBA3aHA C
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PUC. 14.1. CBA3b TOHKMX TEN CYWHOCTU CO cdepamn 3eMnu

CVY3 3emin.
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U 4ETBEPTOE MEHTAJbHOE — U3 IIECTU
- B, C, D, E, F, G, o0pazyromux
cucTteMy (PU3MUYECKH IUIOTHAs KJIETKa

U IMECTh TOHKHUX TCJI, a BCC BMCCTC

00pa3yloT OJIHy CHUCTEMY - CYIIHOCTb.

[Tpu 5TOM Kaxmas KiIeTka 00paszyeT 3alIUTHYI0 000JI0YKY, a BCE BMECTE — 3aIIUTHYIO

000JI0YKY BCEro OpraHusma.

Puc. 1.01. WecTk chep nnaHeTsl 3eMNA B
ananazoHe MepHocTH 3.00017- 2.87890.

A nanee pacCMOTpPUM Hallly IUIAHETY C
no3uuui AByx koHuenuui: H.B. JleBamosa u
A.M. Xarpib0Ba U MPEACTAaBUM HX B OJHOU
18.10). Kak
n3BecTHO U3 KoHuenumuu Jlesamora H.B.,
chep,
SBJISIOIAMUCSA 00SA3aTEIbHBIMA I JIFOOOTO

cxeme (cMm. ypok 18, puc.

Halia IIJ1aHCTAa HUMECT mICCTh

(bu3NYECKU-TIIOTHOTO oOpa3oBaHUs B
npenenax Hamei Bcenennoit (cm. ypok Ne
20). Bce mmects codep
uHTepBaie mepHoctd AL = 0.12127. B stoT

«BMCIIAKOTCA» B



’Ke MHTEpBaj BMEIIAIOTCS M BCE OKTaBhl, ykazaHHble Ha puc. 18.10. Ananoruuno
MO>KHO CKa3aTh U PO APYTUe METaBCEIEHHbIE, COCTOSAIME U3 Apyroro Haoopa [IM u
MMEIOIIHNE CBOU 3BE3/IHBIE U INIAHETHBIE CHCTEMBI.

A Tenepb pacCMOTPUM IapajulebHbIE BCEIEHHbIE, 00pa30BaHHbIE B pe3yJbTaTe
cuHTe3a 14 THUIOB MEPBUYHBIX MAaTEPHUil B PA3TUYHBIX KOMOWHAIUSAX U COUYETAHUSX,
MOCTIeIOBATEIbHO O00pa3yIOMUX CYHEepIpOCTPAaHCTBA OT MEPBOrO — 10 MIECTOTO
MOpsIZIKa, a 3aTEM M CaAMHM JIy4H ecTuiayyeBuka (puc. 20.6. mo3. 2-13).

3BOJ’IIOI_II/I$I 9TOro mnponecca NpuBOJUT K ITOCICAOBATCIIbBHOMY O6paSOBaHI/IIO

OkTaekl

CY3emnn

BI:ICOKOOPI'EHHSOEEHHQH
nnazma

Puc. 18.10. YCNoBHaA cXxema pacnpefeneHus OKTaB Mo ypOBHAM OpraHu3aUun Matepuu

BJIOJIb OOIICH OCH CHCTEM METaBCEJICHHBIX (1103. 2-13, cm. puc. 20.6.) B ypoke N2 17
MOKa3aHO, YTO M MAKPOKOCMOC MOJYMHSAECTCA 3aKOHAM TapMOHUH, T.€. 3aKOHaM
30JI0TOT0 CEYEHMSs], MOATOMY MPOCTPAHCTBA-BCEIICHHbIE, 00pa30BaHHbIE U3 9 THUIOB
MEPBUYHBIX MaTEpHil, SIBISAIOTCA HauOosiee ycToiunmBbIMU B BosbiioMm kocmoce. A
CaMbIMU HeEYCHOUYUBHIMU SIBISIOTCS MPOCTPAHCTBA-BCEIICHHBIE CUHTE3UPOBAHHBIC
u3 2-4 wmarepuit. Ha koHmax o0pa3oBaHHOTO «JTyda» 0Opa3yroTCsl 30HBI, TIC
HEBO3MOXKHO CIIUSIHUE MaTepuii W oOpa3oBaHHMe MeTaBcelieHHOW. B aToil 30He
BO3HUKAET «MPOJIABIMBAHME» HAIIEr0 MAaTPUYHOTO MPOCTPAHCTBA, U BO3HUKAIOT
30HBI CMBIKaHUS C IPYTUM MATPUYHBIM MPOCTPAHCTBOM.

Ha puc. 20.6. Ha rOpU30OHTAIBHONW OCH NPEACTABIEHbI 14 TUIIOB MEPBUYHBIX
MAaTEpPUM, a Ha BEPTUKAIBHOM OCH YKa3aHbl MEPHOCTH  MPOCTPAHCTB,



CUHTE3UPOBAaHHbIX M3 2-14 TUMOB MaTepuii; Ha MpPaBOd BEPTHKAIBHOU OCH
IPEJICTaBIEH COCTaB IMEPBUYHBIX MaTepuil, W3 KOTOPbIH CHHTE3UPOBAHBI
METaBCEJICHHbIE 2-13, BBIIE «CTymneHEH 30J0TOro IyTH» IIPEICTaBICHBI TeEJa
CYUIHOCTU Pa3yMHBIX CYLIECTB, KOTOPbIE MOT'YT ObITh Ha COOTBETCTBYIOIIMX 3Ta)kax
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METABCENEHHASA M3 CEMU MPOCTPAHCTB-BCENEHHBIX
METABCEJIEHHAA U3 U3 TPEX MPOCTPAHCTB-BCENEHHBIX
METABCENEHHASA U3 OQHOIO NPOCTPAHC TBA-BCESIEHHOM
Puc. 20.6. MapannensHele BeeneHHble , g
1-14- abp i{Hble B pe3ynbTaTe cuHTe3a 1-14 TUMOB NepBUYHbIX
MaTepui; cTyneHn 7-14 - BOCXONASHHE Mo ""3onoTomy nytu"; 1-14 - B fiyye
wecTuny4yeBHKa - MeTaBCeNeHHble, Oﬁ[pa}OBaHHbIE B pe3ynbTare CNUAHNA 114
TUMNOB NepPBUYHBbIX IUIaTEpMI7I B pasnnyHbIX KOMﬁVIHaLlI/IﬂX u coyeTaHusXx.

MeTaBcelleHHbIX. [l J1I000ro MpOCTpaHCTBAa—BCEIECHHOM, CHUHTE3UPOBAHHON U3
J000T0 KOJIMYECTBAa THUIOB MEPBUYHBIX MaTepuil B Auana3zoHe 2-14, MOXKHO
MPOCIEAUTh MPOLECC CHHTE3a (PU3NYECKH IUJIOTHOrO OOpa3oBaHHUs, HaIpUMeED,
IJIAHETHI. DTOT MPOLECC MPOUCXOINUT MOITAIMHO, POXO/Isl BCE KBAHTOBAHHBIE YPOBHH
CUHTE3a, BIUIOTH JO0 MCIOJb30BAHUSA MAKCHUMAJIBHO BO3MOXKHOI'O KOJIMYECTBA
MaTepuil TpH JaHHOW MEpPHOCTH JMJiS JTaHHOTO oOpasoBaHusi. Hampumep, mpu
o0Opa30oBaHUM IJIAHETHl U3 CEMH THUIOB MEPBUYHBIX MaTepuid, BHayaye CIUBAIOTCS
BOE/IMHO JIBE, 3aT€M TPHU U T.JI. TUIOB MaTepuil (rubpuan3anusi): MOHO+MOHO - Ou-
MOJIU- CJOKHBIE CHCTEMbl — BBIPOKJACHHE B (PU3MYECKH IJIOTHYIO cuctemy. llpu
cJausAHMU 6 THIIOB MaTepuii (HanpuMep, oOpazoBaHue I(PupHOIi chepbl MIAHETHI
3emJis1), COCTaB MU MEPHOCTH IMOJYYEHHOTO OOpa3oBaHUs Oy/eT IKBHBAJEHTHbI
¢pusuyeckn MIOTHOMY 00pa3oBaHUI0 (TUIaHETE) HA YPOBHE MPOCTPAHCTBa-
BCEJIICHHOW M3 LIECTH TUIOB MaTepuii. A (pu3nvecKu NMI0THOEe 00pa3oBaHHMe U3



ceMH THNOB MaTepuii, Oyner »KkBuBaJieHTa 3(uUPHOIl cdepe oOpa3oBaHusi B
POCTPAHCTBE-BCEJIEHHON M3 BOCHMH THNOB MaTepuii. 11 Tak nanee, BIJIOTH 0
CUHTe3a (hU3MUECKH IIOTHOro oOpas3oBaHus u3 14 tunos matepuil. MHaue rosops,
Mbl MMEEM BO3MOKHOCTb JBHUTaTbCA MO «30JO0TOMY IIyTH», HAauyuMHas C CEIbMOMU
«ctyneHbkn». OpHako 30pbl, 3arHaB Hac B KOJECO pPEHHKAapHALMM HE JaBalld
BO3MO>KHOCTH JIBUTATHCS TIO «30JI0TOMY MyTH». Takum 00pa3oM, Ha pUCYHKE MOXKHO
BUJIETh CBOCOOPA3HYIO JIECTHHUILY BOCXOXKIEHHUS OT «0a30BOro» ypoBHS K Oojee
BBICOKOMY, T.€. MMEIoUieMy Oojieeé BBICOKH YPOBEHb OpraHHM3alUyd MaTEpUH, a
3HAYUT U OKTAaB.

[TapamenpHbIX BceneHHBIX MHOXECTBO M, UCXOJd M3 TOTO, YTO BceneHHBIX ¢
OJIMHAKOBOM MEPHOCTBIO, MOJIyUEHHBIX B PE3YyJbTaTe CUHTE3a KOMOMHALIMKA TOTO K€
YKUCJIa MEPBUYHBIX MATEPHil, TaKK€ MHOXECTBO. M, eciau NmoIHUMAThCS C MEPBBIX
CTYIIEHEW BBEpX, TO MOKHO OOpaTUTh BHUMAaHHUE Ha TO, UTO 3apOXkKACHUE «Oyayliein»
st Hac MHGOpPMALMM W TPALYIIMX M3MEHEHUH 3aKJIaJbIBae€TCs Ha BTOPOM
CTyneHbke. He MCKIII0UeHOo, 4TO JOJIKHBI CYIIECTBOBAThH MapajuieibHble BeeneHHbie
aHaJIOTUYHbIE HaIllel, M.0. 1a)ke IBOMHUKH.

IIpooonocenue cnedyem.

14.02.2016 .



