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YHuBepcaJbHbIi KOCMUYECKHI 3aKOH KHBOI'0 IpoLecca.
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Annoranus. [loka3aHo, 4To B IpHUpPOAE KOCMOCA CYLIECTBYET €IMHBIM YHUBEPCAJIBHBIN 3aKOH
COXpaHEeHHU U pa3BUTHUsA kU3HU. COriacHo 3ToMy 3aKOHY Ouocdepa 3emMiiu UrpaeT poiib BOCCTAHOBUTES
[IapaMeTPOB KOPbI IUIAHETHI, TEJIO KOTOPOH PACTET IO BEJIMYMHE U MAcCe, YTO BBI3BIBAET IOSIBJICHUE
TPEIMH U PA3JIOMOB KOpBI, LEIOCTHOCTh KOTOPOH HAJO0 IOCTOSIHHO BOCCTAaHABIMBATh. JKOCHCTEMBI
COCTaBJIAIOT MO3aMYHYIO0 KapTHUHY, pacrojarasich BIOJb JAedopManuii KOpbl U MOAYIUPYS MOTOKH
SHEPruu, UAYILIHE U3 TPEIIMH U Pa3jIoMOB, YTO MO3BOJIIET OHOoCc(epe yuacTBOBATh B MPSAMBIX U 0OpaTHBIX
SHEPrOMH(POPMALIMOHHBIX CBS35AX Yepe3 IMOCPEACTBO PE30HAHCOB IUIA3MEHHOTO MEXaHW3Ma B BUJIE
MarHutocepsl ¢ 0ObEMHBIM PE30HATOPOM M HOHOC(EPHl C OTKPBITBIM PE30HATOPOM. TEXHOJIOTHUs
KBaHTOBOI'O/MOJICKYJISIPHOTO TeHepaTopa (KOMIbIOTEpa) JISKUT B OCHOBE (DAa30BBIX NpPEBpaIICHUMH
BemlectBa Onocdepsl M Tena IuiaHeThl. [loka3aHo, YTO JIOASM /A1 HOPMAJbHOW XKM3HM Ha IUIAHETe,
HEOO0X0AMMO M JIOCTaTOYHO 3HATh YHUBEPCAJIBHBIN 3aKOH KOCMOCAa O COXPAaHEHHHM M Pa3BUTHUH JKUBOTO
npouecca. JlyxoBHas U MaTepualbHas *KU3Hb JIIOJIEH HAIIPSAMYIO CBsI3aHA CO 3HAHUEM 3aKOHOB KOCMOCA.
3HaHue — 3TO camoe€ IIEHHOE M HaWIydyllee IeTUTebHOE CPEJICTBO Il TAapMOHUYHOTO NMpeObIBaHUs Ha
3eMiie U B KOCMOCE.

KiroueBble cJjI0Ba: JKM3Hb, DJIEKTPOMAarHUTHBIE B3aMMOJECHCTBHUS, KOCMUYECKHUH 3aKOH,
MOJIEKYJISIPHBIN T€HepaTop, BpeMs, IPOCTPAHCTBO, (a30BOe NMpeBpaIlEHHUE.
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Abstract. It is shown that in the nature of space there is a single universal law of conservation and
development of life. According to this law, the earth's biosphere plays the role of a reducing agent on the
planet's crust, whose body grows in size and mass, which causes cracks and fractures of the crust, the
integrity of which must be constantly restored. Ecosystems comprise a mosaic picture, along deformations of
the crust and modulating the flow of energy coming from the fissures and fractures that allows the biosphere
to participate in direct and inverse energy-information relationships through the mechanism of the plasma in
the magnetosphere with a volumetric cavity and the ionosphere with an open resonator. The technology of
guantum / molecular generator (computer) is the basis of phase transformations of the biosphere substance
and the planet body. It is shown that people for normal life on the planet, it is necessary and sufficient to know
the Universal law of space on the preservation and development of the living process. Spiritual and material
life of people is directly connected with the knowledge of the laws of the cosmos. Knowledge is the most
valuable and best healing means for harmonious stay on Earth and in space.
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Beenenune

3eMis - 3TO HAIl JOM B HEOOBATHBIX MPOCTOPAX XOJOJHOH, BBICOKOPA3PEKEHHOM M TEMHOM
Cpelbl KOCMOCA, HECMOTPS. Ha OTPOMHOE KOJIMYECTBO CHUSIOLIUX CBETOM OTHEIBIIIAUX 3BE31. Bricokas
CTEIEHb pa3psHKEHUsl 00eCcIeYrBaeT BHICOKYIO YyBCTBHTEIBHOCTh Pa3peKEHHOM BOJAOPOIHOM MIa3Mbl K
AJIEKTPOMAarHUTHBIM NOJIsAM 3BE31. [loaTOMY AMHAMMKa OBEAEHMSI BCEX BEILIECTBEHHBIX TEJ OT MBUIMHKU
710 TUTAHETHOTO TeJa OCYIIECTBIICTCS IEKTPOMAarHUTHBIM CIIOCOOOM CO CTOPOHBI IIEHTPAJIBHOMN 3BE3/bI
TUTaHETHOH cucTeMbl. JKU3Hb U paguanys TECHO CBSI3aHbl MEX/Y COOOM JIEKTPOMAarHUTHBIMU cujiaMu. B
HACTOSIIEE BpPEMS YCTAHOBJIIGHO M CTAJI0 YK€ OOIIENpPU3HAHHBIM, YTO PaJMALUs COMPOBOXKIACT M
YIIpaBJIsieT BCEMH KUBBIMH Tporieccamu B Onocdepe. V3 U3BECTHBIX Ha ceroAHAUIHUNA 1eHb 6osee 2 000
A0ep XUMUYECKHUX »dJeMeHTOB Toubko 200 W3 HUX SBISIOTCA YCTONYMBBIMM, BCE OCTaJbHBIE —
paguoakTuBHble. JKH3HB 0071a1a€T BasKHBIM CBOMCTBOM: 6 npoyecce eé 6bl0ensiemcs menjio u 6ce 6uobl
9NEKMPOMACHUMHBIX U3YYEHULl, KOMOpble CAYHCam OCHOBOU NPOSPAMMHO20 00ecnedeHusi HCUB020
npoyecca. 3BE31bl U paAMOAKTUBHBIE N30TOIBI UTPAIOT OJIHY U TY JK€ POJIb AJIsl CBOETO OKPYKEHHUS — OHU
reHepupytor BPEMS wunm nporpammy pasButus kusHeHHOW cuibl. Ilostomy JKusne wumeer
AJIEKTPOMAarHUTHOE MTPOUCXOKACHHUE.

DNEeKTpUUECKH 3apsKEHHbIE YacTULBl 00pa3yloT BojaoponaHyro Iuiazmy ComHeuHoro Berpa. B
pa3peKEHHOM COCTOSIHUM OHM OYE€Hb YYBCTBUTEJbHBI K BHEIIHEMY YIPABICHUI0 MAarHUTHBIX IOJEH U
MOJIAPU3YIOTCS 10J BO3AEHCTBUEM IJIEKTPUUECKUX IOJIEH, CO3JaBasi AUIOJIbHBIE CTPYKTYPBI C BBICOKHM
YPOBHEM 3JIEKTPUYECKOT0 HampspkeHus. M3 pa3peXeHHBIX YacTHUI] OYEHb JIEKO MOJIYYUTh TpeOyeMblil
pe3yabTaT OJHMM DJIEKTPOMArHUTHBIM B3ammonencTBueM. [loaToMy BCE HCTOUYHUKH €CTECTBEHHOMU
panuanuy sIBJISIOTCS LEHTPaMH TeIia U MIPOrpaMMHOr0 0OeCIeYeHUs: TBOPYECKUM IPOLIECCOM TBOPEHUS
yepe3 MOPoKICHHE MOpoxkIaeMbIX. Yem OoJblle cpesia HaChIeHa KOPOTKOBOJIHOBBIMHU HU3ITy4EHUSIMH,
TEM aKTHBHEE Pa3MHOXAIOTCS MHUKPOOPraHU3MbI M THOHYT CIIO’KHBIE OPraHU30BaHHBIE CUCTEMBI. Tak Ha
3emiie OTMEYaeTcsl MATh MAacCOBBIX BBIMHPAaHUHM OpraHu3MoB Ouocdepsl, ogHa Ouocdepa cMeHsET
JPYTyI0, U3MEHsIS IPU 3TOM BHUJIOBOI COCTaB B 3aBUCMOCTH OT (ha3bl pa3BUTHS IJTAHETHOT'O TeNa.

KuznenearenbHOCTh IUIAHETHl MOJUYMHEHA KOCMUUYECKUM 3aKOHAM, U JIIOJM HEOOXOIUMO 3HATh
3TU 3aKOHBI, YTOOBI OBITH PAaBHOIIPABHBIMM I'PAXKAAHAMHM KOCMOCA, YBEPEHHO U IIEJICHANPABICHHO )KUTh U
TBOPUTH CBOE Oyayliee, coOM0as 3aKOHbI SKOJIOTUH, MOPAJIX U HPAaBCTBEHHOCTH. ByHT mnm Bpaxia B
€AVMHOM JUIsd BCEX JIIOAEH JOME IPOCTO HEIOIyCTHMA, KaK HENOIyCTUMO HEBEXECTBO U
NPUBUJIIETUPOBAHHOE CYILIECTBOBaHME OJHUX 3a cuér aApyrux. Pasmenenue no QyHKIHMOHAIBHOMY
IIPU3HAKY BCErJa CYIIECTBYET B €IMHOM M LEJIOCTHOM CHCTEME, HO OTO HHUCKOJIBKO HE MeEIIaeT
€CTECTBEHHOMY Pa3BUTHUIO >KUBOI CHCTEMBbI O0IIECTBA.

Poab 6uocepsl B co31aHUM SHEProNH(GOPMALIMOHHBIX PE30HAHCOB KOPbI IVIAHETHI B
00bE¢MHOM pe3oHaTope 3eMuIH — paANALMOHHOM I10sICe

B nexabpe 1884 romy, Oymyuu cryaentom llerepOyprckoro YHuBepcuteta, Mononoi B.N.
Bepnazckuii 3anucan B JOKJIaA€ Ha 3acelaHMM CTYJICHUECKOTO Hay4HO-JIUTEpaTypHOro ooduiectBa: «Ho
ymo maxkoe xcusHv? M mepmea nu mamepus, KOMopas HAXOOUMCS 8 Ge4HOM HeNpEepPbl6HOM, 3AKOHHOM
08UdICeHUU, 20e NPOUCX00UM OeCKOHeuHoe paspyuileHue u co3uoanue, 20e Hem nokos? Heyocenu monvro
eoea 3amemuas NIEHKA HA OECKOHeUHO MAnol Mmoyke Mupo3oanus — 3emiae 001adaem KOpeHHbIMU,
0CODEHHBIMU C8OLICMBAMU, A 8CIO0Y U 8e30€ Yapum cmepms?».



U Tonbko ceituac, crmycts moutd 150 et mocne 3TOro BBICKA3bIBaHMS, MOXKHO C YBEPEHHOCTHIO
CKa3aTh. BCWOAY M Be3de HaputT Ku3Hb kak BeuHblil mpouecc! CmepTu Kak MPOTHBOIOJIOKHOCTH
KuzHu HeT, OHA ABJSIETCS JUIIB MAJIbIM 3IM30/10M, COIPOBOXKIAsi CMEHY MOKOJICHHH, MOCIIe0BAaTEILHO
OCYIIECTBISIOMINX MU3YUYCHHE 3aKOHOB MPUPOJIBI, YTOOBI JOCTUYDL OYXO8HO20 COBEPULEHCEA B €MHOM
npoliecce BOCIPOU3BOJICTBA MAMEPUANbHOU OCHOBbl TEHETHYeCKoM mnamsaTH. JKM3Hb — 3TO BEUYHBIH
JBIDKUTENb BeeneHHoM, BOT 4ero He HOHUMAIOT COBPEMEHHbBIE MAaTEPUAIIUCTHI.

B mepuon OypHoro pasButus Hayku B 18-19 Bekax upes ecTecTBOUCIBITaTens AJleKCaHIpa
['ym6omnbara (1769-1859r.1r.) 0 sxuBOM 3eMJiie U O MOBCEMECTHOM PACIPOCTPAHCHUY JKU3HU, pa3BUTas UM
B pabote «KocMoc», Obuta He0KUIaHHOH 11 yu€HbIX 19 Beka, u motomy Obljla MU HE MpHUHATA. B TO
Bpemsi kak emé ¢unocodpsr JpeBHeil ['penmu yrBepxkaanu, 4to BceneHHas — 9TO JKMBas CHUCTEMA,
HaceJIEHHas )KUBBIMH TellaMH KocMmoca. A yuéHble 19 Beka pazaenuiu npupoy Ha JKUBYIO U HEXKHUBYIO.
Tak B TeyeHHE MHOI'MX IIOKOJICHMM JIOJEH CO LIKOJBHOW CKaMbU IIPUYYAIH U IPUYYWIA K TOMY, 4TO
CYIIECTBYET HEXHBas HpUpoja. DTO NPHUBENO K TOMY, YTO HayKa cTaja OE3HpAaBCTBEHHOH, OTIaB
COOJIO/ICHHE 3aKOHOB MOpAJli M HPABCTBEHHOCTH LEpKBU (penuruu). DTy OmHMOKY HaJ0 UCIPABISTH:
yu€HBII He JIOJDKEH ObITh paboM CBOMX MIIU YYXKHX OIIHOOK.

Opranuyeckas ¥ HEOpPraHUYECKas >XKU3Hb — 3TO enauHas JKu3Hb, B KOTOPOH BCE aTOMbI M HX
acconuaimu TpaHcHopMHPYIOT (IpeoOpa30OBBIBAIOT) AJICKTPOMArHUTHBIC HM3JIy4CHUS BHELIHEW Cpellbl
(kocMoca) B IMOCIENOBATEIbHBIA PsIJl SHEPIHid — DJCKTPUYECKYIO, KOTOpas NaéT Hayallo XMMHUYECKOU
SHEpruu, o0pasysl TEIUIOBYIO SHEPruio, oOecrneyunBas TeM CaMbIM MOSBICHHE MEXaHUYECKOH 3HEpruu
mBiKkeHHs. [109TOMy B TNPHPOJE CYIIECTBYET 3aKOH COXPAHEHHS MOIIHOCTH M EIMHBIN
AIIEKTPOMArHUTHBIN CIIOCOO B3aUMO/IEHCTBHS.

OCoOEeHHOCTBIO JKUBOTO Tpoliecca sBIsieTcsl (akT, B KOpHE MPOTUBOpPEUAIIHHA 3aKOHAM (DU3HKH:
XUMUYECKHE MPOIIeCcChl B HEM HJIYT pU OOBIYHBIX MapaMeTpax (hPU3MOIOrMYECKOro mpoliecca, B TO BpeMs
KaK 9TH K€ MPOLECCH B MPOMBIIUIEHHBIX YCIOBHIX BO3MOKHBI TOJIBKO IPU BBICOKMX TeMIepaTypax M
naBieHnu. Hampumep, KUPBI U YIIIEBOJBI B OpPraHM3Me OKHUCIISIOTCS (paclIeIuIsIFoTCs) TIPH TeMIIepaType
36,6°C, a B MpOMBILIUIEHHBIX YCJIOBHAX, T.€. BHE XHBOI'O OpraHusma, tpedyercs temmeparypa S500°C.
buonoruyeckue opraHu3Mbel CBOOOJHO TPOM3BOAAT aMMHAK, a JUIl €ro HPOMBIIIICHHOTO CHHTE3a
TpeOytotcss Temmepatypa 500°C u naBnenwe B 350 artmocdep (Kr/em?). [loaToMy HET HHUUEro
YIUBUTEIBHOTO B TOM, YTO aTOMbl XMUMHYECKUX IJIEMEHTOB TOYHO TaK K€ CHOCOOHBI 3apOKIAaThCs B
OOBIYHBIX YCJIOBHSIX >KUBBIX TEJI/CUCTEM, a HE MpH (PaHTACTUUYECKU BBICOKHX JABJICHUSX U TEMIEpaType
BHYTpU 3BE371 3a CYET CWbl rpaBUTalu. MEepMEHTHl UIPAOT poOJib BhIpaBHMBaHUA (a3 KoJieOaHUi
pEareHToB MpPU UX OObEAUHEHUH B CUCTEMY.

OBOMIONMS JKU3HU CBfI3aHA C HEOOXOJIUMOCTBIO OOBEIUHEHHUS POJCTBEHHBIX 3JEMEHTOB B
cucteMy. B Xoze ecTecTBEHHOH SBOJIIOLMU CHUCTEM CaMHU D3JEMEHThl CHUCTEMbl HE W3MEHSIOTCH,
pa3BUBAETCAd TOJNBKO B3HEProuH(pOpPMALMOHHAA cemb, OOBEAMHAIOUIAs 3JIEMEHThI B cuctemy. Poub
(depmMeHTOB (M KaTanu3aTopoB) Mpu 0ObEAMHEHHUHU JABYX POJICTBEHHBIX SJIEMEHTOB B CUCTEMY CBOJUTCS K
TOMY, 4TOOBI coriacoBaTh (a3bl KojeOaHUH 3TUX 3JIEMEHTOB, IMOCKOJBbKY Kaxkaas (opma >KHBOTO
BEIIIECTBA SABISETCA KoJiebaTenbHOU cucteMoi. s cornacoBaHus WM BbhIpaBHUBaHUS (a3bl KoJeOaHUI
JOCTATOYHO M3MEHUTh TOJIBKO PACCMOAHUE MeHCOY DNeKMPUUEeCKUMU YeHmpamu KoyuedaTeabHOro
KOHTYpa CUCTEMbI (CTPYKTYpbl JaHHOTO 3JieMeHTa). [103TOMy TOJBKO CBOMM INPUCYTCTBHEM (EPMEHT
CBOMM MAarHMTHBIM IIOJIEM CIBUTAeT 3THU LIEHTPbI, BbIpaBHUBAeT (pa3y KoyieOaHUN 3JIEMEHTOB, U OHU
00BEIMHAIOT CBOU PHEProMH(pOpMamoHHble TOTOKH. CKOPOCTh peakuuu O0bEJUHEHUSI B IPUCYTCTBUU
(epMeHTa JOCTUTAaeT HECKOJBKUX COT ThICAY 00bEeJMHEHUH B CeKyHy. OObIYHOE MPEICTaBICHUE O POIIU
(depMeHTa IO TUILY «KJIH0Y-3aMOK» HE FOJUTCS M3-3a OOJIBIION CKOPOCTH PEAKLMU. DIIEKTPOMarHUTHBIH
croco0 MOo3BOJISIET NPoILe OOBICHUTD XOJ] PEaKIHii ¢ TOMOLIbI0 (PepMEHTOB.

W3 Bcex napoBaHHBIX HaM LEJIMTENbHBIX CHAJ00MH, CaMbIM LIEHHBIM, COBEPIIEHHBIM U
HamnyumuMm  sBisercs SHAHUE. Tak yrBepxaan emé [lnaton. UtoObl caenaTh 4eIOBEKa CYACTIMBBIM,
HAJI0 HAYYUTh €ro 4To-JIMOO JenaTh, a HE CTPEMUTHCS JIMIIb HAKOPMHUTH €ro. 3HaHUS JalyT YeIOBEKY
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BO3MOKHOCTh CaMOMY NPOKOPMHTH ceOst, MO0 «B MHUpPE €CTh Lapb, 3TOT Iaph OECHOIIaJeH, ToJ0[
Ha3BaHbe eMy». Peun 0 kocMoce U 0 60KECTBEHHOM JIIO/IM B OCHOBHOM NPUBETCTBYIOT, €CIIM CKa3aHHOE
UMEET XOTh MAJICUIITYIO BEPOSTHOCTD OBITh TAKHM.

Ecnu ke HauHEM TOBOPUTH O YEIOBEYECKOM ObITe, 00 OOBIUHBIX COOBITHSX M BEIax, TO BCE
CKa3aHHOE OJHUM OyJeT NOTOLIHO MPOBEPATHCSA APYTUMH, CpaBHUBAThCS. M y Kaxxnoro OyneT TOJIBKO
CBOE CyXJIEHHUE WM MHEHHE, TOCKOJIbKY JIIOJ MMEIOT TOJIbKO CBOM OIBIT JKM3HH, CBOIO MaMSTh O
COOBITHSIX M OOBIYHBIX BellaX, M INOTOMY €CThb OCHOBaHHME CpaBHUBAThb U OIIEHWBATh. biaromaps
3BYKOBOMY $3bIKYy OOIIEHHMS M TPHCBOCHHUIO BCEM BellaM W SIBJICHHSAM Ha3BaHWW, MHOrooOpasue
YYBCTBEHHBIX BOCHPUATHH MpEeBpaIlaeTcsi B YHOPSAOUYEHHOE MBIIIICHUE, IMOCKOJIBKY KOOUpogaHue
36yKOM TIO3BOJIIET (POPMUPOBATH CTPYKTYPbl MaMATH M COXPAHATh B HHUX 3aMKHYTBIE IOTOKH
uH(OpMALUU B BUJIE IIEKTPUYECKUX TOKOB.

B mepeBose ¢ Tpeueckoro CiIOBO «KOCMOC» O3HA4aeT — OPraHU30BAaHHOE U YIOPSIOUYECHHOE
npoctpancTBo. s Ilnmatona kocmoc — 310 TBOpenue bora, 3To, mpexae Bcero, Bpalaroiieecs HeOO,
Bcenennast s Hero kuBasi CyIIHOCTb, HAIlOJHEHHAs! KUBBIMU TEJIaMU. JTO COOTBETCTBYET TPaJULIUU
nudaropeines. s ['epakinta KOCMOC — 3TO MHPOBOM MOPSIIOK, TOKISCTBEHHBIN ISl BCEX €ro 4acTei,
npudéM B orianuue or IlmaroHa 3TOT MUPOBOM MOPSAAOK, cuuTal ['epakiauT, He cO31al HUKTO HU U3
0oroB, HU U3 Jroael. TBopel U pooumens — 3TH HAMMEHOBAHUS XapaKTepPHBbI TSI aHTUYHOTO MBIIUICHHS
0 KOCMoOce, HauMHasi ¢ apeBHed mudosorun 10 yroHU€HHON ¢uinocopun no3aHux BpemEH. Ilpuunna
pa3HooOpa3HbBIX MHEHUH B TOM, YTO aHTHYHbIE (PUIOCO]BI €II€ HE 3HATM 2IeKMPOMASHUMHOU OCHOBbL
MIPOUCXOXKCHHUS KU3HU M BCETO CYILIETO, XOTsI MU(BI M CKa3zaHMs J1aBaIXd OTUETIIMBOE MPEACTaBICHUE 00
stom Hauare.

[Tpom Beka M HECKOJBKO THICSY JIET, TOKa 4YeJIOBeYecKass MbICIb CMOrja OO0OOIIUTh
CTaTUCTHYECKUE 3aKOHBl M TMPHUUTH K TOHUMAHUIO €JUHOTO YHHBEPCAIBHOIO 3aKOHAa KOCMOCa,
CBSI3BIBAIOIIETO COTJIACHO NMPHHLHUIY MOPSIKA KaKYIIUHCS Xaoc KocMoca MU OHochepbl B CTPOHHYIO
KapTUHY KUBOTO MUpa 3eMJIM U KocMoca. MHOTO ToBopsT 0 6uochepe, buoreocdepe, o Hoocdepe, HO
HEeT MOHMMaHUS CaMOM CyTH — NPUYHMHBI MOSBJICHUS Ouosioruueckoil »ku3znu Ha 3emie. B 1875 roxy
aBcTpuiickuii Teosor Onyapn 3tocc mnucan: «OOHO Kaxcemcsi 4y#cepoOHbiM HA IMOM  OONbULOM,
cocmosiyum u3z cghep nebechom mene (3emnsn), a UMeHHO — opeanudecKkas Hcusho. ... Ha nosepxnocmu
MamepuKo8 MONCHO 8b10EUMb CAMOCMOAMENbHYIO buocgepy...».

Tak coBceM HeTaBHO TMOSBMIIOCH HOBOE Ha3BaHUE — Ouocghepa, OOBSICHUTH CYLIECTBOBAaHHUE
KOTOpPOH 1O CHX NHOp HE YAaBaloCh HUKOMY, XOTS HAKOIMJIOCH MHOTO (DaKTHYECKOTO MaTepuana.
Tpebyercss 0000IIUTE BCE OMBITHI C JIEMEHTaMU OHOC(ephl, YTOOBI MOHATH CMBICI €€ CYILIECTBOBAHUS B
AIIEKTPOMArHUTHOM cpefe IulaHeTHoro Ttena. MccnemoBatenu Ouocepbl yIMycKaiOT TJaBHOE —
AIIEKTPOMArHUTHOE B3aUMOJICHCTBUE BEILECTBA C U3IYUYCHUSIMH, KOTOPOE SABISETCS KIIOUOM K pas3rajike
BO3HUKHOBEHHS M Ha3HAYEHUS J)KU3HU OMOCQEphl M YyeloBeKa B HEH.

Bor onumH u3 npumepoB mnpeaHasHaueHHs OHOC(Ephl: OHA MOAJCPKHUBAECT ONTHMAJIbHBIN
(3amaHHBI HM3HAYAIbHO) XUMHYECKHH COCTaB MOPCKOW BOABI. OCTanoch TOJNBKO IOHATH, a 3a4eM
TpeOyeTcst Takas pabota? B BOJbI MHPOBOrO OKEaHa BBIHOCATCS €KErOJHO OrpOMHbIC 00bEMBI (10 1,5
MHJUIMOHA TOHH) KapOOHaTa KalbLUs, MHOTO JPYrUX PacCTBOPEHHBIX COJICH, HO XUMUYECKUI COCTaB BOIbI
HE M3MEHSETCs, OH Jake OOHOBIsAeTcs Kaxasle 4 roga. B MupoBoMm okeaHe Ouosnoruyeckas *H3Hb
HAUMHAETCs C IUIAaHKTOHA, KOTOPBI CTPOUT CBOM CKEJIEThl M3 MHUHEPAIOB, PAacTBOPEHHBIX B BOJIE.
YucaeHHOCTh MIaHKTOHA PETYINPYETCsl MHOTMMH BHJIaMH ITHUILEBOTO psAjia paKOOOPa3HbIX, PO, KHTaMU
u np. OTMupas, IIAHKTOH CKJIAJAUPYET MUHEpalbl Ha JJHE OKEaHOB, popMHUpPYs ocagouHble nopoasl. Ho
3a4eM HaJl0 MOJAJCPKHUBATh MOCTOSHHBIM WM AMHAMHUYHO H3MEHSIOIIMMCS XUMHYECKHH COCTaB BOJ
Mopeil 1 okeaHoB? B kakoM mporiecce ydacTByeT BOJia, KOTOPBIN TpeOyeT 3TOro peryiupoBaHus?

CornacHo 3akoHy (hazoBbIX npeBpamienuit BeniectBa (Orons — Bo3nyx — Boma — 3emust), Bona
SIBJISIETCS] YYBCTBUTEIBHOM K AJIEKTPOMArHUTHBIM ITOJIsIM 0005104K0i 3emun (TBEpmoro Tena). [losTomy-
TO XUMHUYECKUI COCTaB BOJbl H3HAYAJIbHO 33JjaH AJIEKTPOMArHUTHBIMH IapamMeTpaMH 3BOJIOLUH
IUTAHETBl, U HENPEPHIBHO PErylupyercs >KUBBIMU OpraHusmMamu Ouocdeps!, oburtaromux B Bojge. A
KaKylo poJib urpaet 6uocdepa Ha KOHTHUHEHTax? O TOM, YTO Takasi pojib CyLIECTBYET, COMHEHUI HET.

Bonblioe 3HaueHHE HMEET OrPOMHOE pa3HOOOpa3ue OHMONOTMYECKHX CyIIecTB, (MOMMEHHO
Ha3BaHHBIX YEIIOBEKOM), M 3TO BO3MOXKHO IOHSTH TOJBKO B TOM Cjydae, €CIH YBS3bIBATh JKHU3Hb
O6uocdepsl ¢ IEKTPOMArHUTHBIMU SBICHUAMHU 3eMiH. Jleno B ToM, 4To 3eMisl Kak IJIAHETHOE TeJlo
paboTaeT Ha MNPHUHLUIE MOJEKYISIPHOTO/KBAaHTOBOTO TI'eHEpaToOpa/yCUJIMTENs, a, MOCKOJIbKY, 3eMJst
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oOnagaer CTPYKTYpod maMsTh B €€ sijpe, TO IUIaHETHOE Telo paboTaeT Ha MPHHLMIE KBAHTOBOTO
KOMIIBIOTEPA, OCHOBOW KOTOPOTO SIBJISIETCSI paboTa MOJIEKYISIPHOTO reHepaTtopa. YToObl MOJIb30BATHCS
uHpopmanuei, e€ Hano KoaupoBaTh. s pabOTHI TOJOBHOTO MO3ra BCE SIBJICHUS WU BEUIH HPUPOIBI
Ha3BaHbl 3BYKOBBIM COYETaHHEM — CJOBOM, YTO IIO3BOJIICT MBICIUTh. 3aKOH HE0OXOIMMOTO
pa3Hoo0Opa3us U ero KOJAWPOBaHMS BHITEKAET U3 HEOOXOAUMOCTH YCTOWYMBOM pabOThl KHOEPHETUYECKOTO
YCTPOHCTBA, KOTOPBIM M SBJsIETCS 3eMiid Kak Iiejlas CHUCTeMa M3 MHOXKECTBa pa3zHOOOpasHBIX, HO
POJICTBEHHBIX IO MPOUCXOXKICHUIO, JIEMEHTOB, B TOM YHUCIIC M U3 MHOXECTBA 3JIEMEHTOB OHOCHEpHI.
Tak, 3HauuT, OMOCYIIECTBA SBIIAIOTCS AKTUBHBIMU 3JI€MEHTAMHM KBAaHTOBOI'O KOMIIBIOTEpa — 3eMIIH,
BXOJISILLIETO B KBAaHTOBBbIN KOoMIbOTEp COIHEUHOM CHUCTEMBI, U TaK O BCEM KOMIIBIOTEPHOM CHCTEMBI
Bcenennoii?

Henb3st Ouocdepy OTAEHATH OT 3JIEKTPOMArHUTHBIX MOJEH IJIaHEThl, BHYTPU KOTOPBIX H
npoTekaeT ku3Hb Onochepsl. Kaxxapiit aneMenT 6uocdepsl nMeeT COOCTBEHHYIO YaCTOTY HE3aTyXaroIuX
KoJIe0aHUH, YTO TO3BOJIIET UM OCYIIECTBIATH MOIYISIUIO SHEPIeTHUYECKUX IOTOKOB, T€HEPUPYEMBIX
KOPO T1aHeThl (0COOEHHO B MECTaX TPELIMH U Pa3IOMOB).

Hanuune mHOrooOpasus >KMBBIX CYIIECTB OHOC(hEpbl, KOTOpas COCTaBISIET YyBCTBUTEIbHYIO
cucreMy s 3emiH, oOecrneynBaeT rMOKOe U MTHOBEHHOE pearupoBaHHME Ha SHEProMH(pOpPMALMOHHBIE
M3MEHEHMsI B 3JIEKTPOMArHUTHOW cpejie, YTOObl BCSA CHCTEMa MOTIJIA YCIICIIHO HMPUCHOCOOUTHCS KUTH B
TaKkuX ycloBUAX. B Onocdepe HACUUTHIBAIOT OKOJIO JBYX MIJIJIMOHOB BHJOB JKHMBBIX OPraHM3MOB, a C
y4€TOM IpONUIbIX OHocdep ux ObUIO HE MeHee MUuJuTHapAa. [Ipu ATOM Kax bl BUJ JKUBET CeMeCTBaMU
C MIJJTMOHAMH ¥ MIWJITHapAaMu ocobeil. OrpoMHOe YUCIIO cmepmHbiX ocobell, 00IaIal0NINX CBOHCTBOM
OBICTPOrO Pa3MHOXKEHHUS CO CMEHOMN TOKOJIEHUH M MaJION MPOJ0JKUTEIHLHOCTHIO )KU3HHU, TOBOPHT O TOM,
4yTo BCA OMocepa CIyKUT OJHHUM U3 3BEHBEB UYBCTBUTEIBbHOH CHCTEMBI 3eMilsd, Haxoasch Ha eé
MOBEPXHOCTH B COCTAaBE OTKPBITOIO PE30HATOPa MEXAY KOpPOH M MOHOC(epoil Ha MyTH K 0OBEMHOMY
pe3onaropy Marautocepsl. Hamnume pezonanca lllymana u Apyrux pe3oHaHCOB MOATBEP)KIAET MBICIb
CYIIECTBOBaHMS OTKPHITOrO KBAa3HONTHUYECKOTO PE30HATOpAa MEXIY KOpOHl M paaHallMOHHBIM IOSICOM,
UTPAIOILETo poJib 00BEMHOTO PE30HATOPA.

3emis, Kak KOCMHYECKOe Tejo, paloTaroliee Ha MPUHLUIE MOJIEKYIIPHOTO/KBAaHTOBOTO
KOMIIbIOTEpA, HMEeT HEBHUIMMBIN TIJ1a30M YeNOBEKa IIa3MEHHbIM MEXaHW3M — MarHutocdepy c
00BEMHBIM PE30HATOPOM B BUJIE PalMAllMOHHOIO Nosica, HOHOC(hEpY ¢ OTKPHITON Pe30HAHCHOM CUCTEMOM
MEXTy KOpOil 1 HoHOChEpoi.

Bcest kopa m1aHeTsl 0OMIIBHO 3alMTaHa 3JIEKTPUUYECKUMHU TOKaMH, BCel CBOEH MOBEPXHOCTHIO KOpa
U3JIy4aeT, HakauMBas OTKPBITBIM pe30HATOp KOAMPOBAaHHBIM Ouochepoit 3HepronHpOopMalMOHHBIM
coJiepKaHueM, KOTopoe Bo30yxkJIaeT OOBEMHBIM pe3oHaTOp MarHuTocdepbl, HacTpauBas €ro Ha
PE30HAHCHBIE YacCTOThl JKUBBIX CYIIECTB OuOChepsl. XOpOIIO H3BECTHO, YTO JHOO0H OOBEMHBIN
PE30HATOp HMMEET MHOIO PE30HAHCHBIX YacTOT, YTO IO3BOJIAET M30MpaTEeNbHO B3aMMOJICHCTBOBATh C
OOLIMPHBIM CHEKTPOM YacTOT BHemHHMX mojed. Tem cambiM 3emist criocoOHa K pPe30HAHCHOMY
AIIEKTPOMArHUTHOMY SHEPTOMH(POPMALMOHHOMY B3auMoelicTBUI0 ¢ COJHIIEM M COCETHUMH IUIaHETaMU.

B. U. Bepuanckuit mucan 28. 08. 1928 rona B cBoéMm «JlHeBHUKe»: «V [unapoea — 6 cea3u ¢
MoumMu padomamu no HCUBOMY eujecmsy — UHmepecHsvlll puiocopckuii paszeoop... On ysuoen, 4umo max
(¢ nosuyuu mamepuaniuzma, asm.) 00vACHUMb NPupoody Heavss. Bcé om Connya. /Jemu Connya. ...Cman
nepeoo MHOU 60npoc. OeucCmeUmMenbHO U U3LYYEHUs. OMKPbIBAIOM HOB8ble CHIOPOHbLL ABNEeHU,
N0360AI0UUE BKTIOYUMb U NCUXUUECKYIO IHEPSUIO UeNlo8eKa 8 00WYIO CXeMy IHePIUU?».

Bbuonoramu otmedaercs, yto 6uochepa MMEeT MO3auUHYI0 KapTHUHY U3 MHOTHX 3KOCHCTEM, Ha
KaXJIOM y4aCTKe KOpbl IUIAaHEThl CYIIECTBYeT OO0JblIOe pa3HOoOOpazue BHJIOB, OTMEYAaeTCs
cienuduyeckas HaceIEHHOCTh IeMEeHTaMH Orocdepbl, 0COOBIX IO TUITY SHEPTHH Y4acTKOB (IKOCHCTEM)
KOpBI IUTaHEeTHI (10 TUIy 3ajJeraeMblX MHHEPAJIIOB M BHUJA PAa3JIOMOB M TPEUIMH KOPbI, SHEPTeTHYECKOM
CETKHU KOPBI).

buocdepa, kak 1eNOCTHas CUCTEMa, WIPAET CYIIECTBEHHYIO pOJb B 00ecrneueHUH
OMOTEOXMMHUECKOTO LUKJIA - KpPYyroBOpOTa ra3oB M aTOMAapHOro BEUIECTBA B HBOJIOLMU IUIAHETH. B
KPYrOBOPOT BKJIIOYAIOTCSA: BOJOPOJ, KHUCIOPOA, a30T, KajblMi, kpeMHui, ¢ochop, cepa, Oapui,
CTPOHIIMH, JKeJIe30, MapraHel, MoJIu0AeH, HUKeIb, IIMHK, MeJb. Kpyroo6opoT moToMy Tak U Ha3bIBaeTcH,
4YTO OH 3aMKHYT, MMEeT CBOM NepuoJi OOHOBJIEHHUS, HO IpU 3TOM J0 2% BelecTBa Kpyroobopora
pacceuBaercs B atMocdepe, Boae u np. Kak roopun A.b. PoHOB, «icusnb xax npoyecc uoém oo mex
nop, NOKAa AKMUuBHA cama Nianema, U NOCMOAHHO NPOUCXOOUM 00Men dHepauell U 8euecmeom mexcoy
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HeOpamu U nogepxHocmuio». B mociaeqHue ropl 3HaYNTENIbHO MOBBICHIIMCH 3HAHUS 00 SHEPreTHYECKOH
CeTKEe KOpBI IUJIAHETHI, BJOJb TPEIIMH U pPa3iOMOB KOPBI (DOPMHUPYIOTCS SKOCHCTEMBI OHOChEpHI.
BuocyecTBa cBOUM BUIOM MPOSIBISIOT HEBUIUMBIEC IOTOKU 3JIEKTPOMArHUTHBIX U3TY4YE€HUH, HIYIINUX U3
ryoun 3emin. Bes Guonormueckas u3Hb NMPUypoOYeHA K pa3ioMaM KOPbI, TMOCKOJIBKY OHM BCErja
3aIOJIHSAIOTCS BOJOM — OCHOBOM OMOJIOTHUYECKOM KU3HH.

XapakTepHOH 0COOEHHOCThIO Ouocgepbl sBugeTcss €€ MO3au4HOCTb. JKM3HbB, SBISACH
OpPraHM30BaHHbIM MPOIECCOM, (QYHKIMOHUPYET TOJBKO B IpenesiaX OTACIbHBIX YYaCTKOB/KBAHTOB
ouochepnl, Ha3BaHHbiX Tak B 1935 romy A. Jlx. Tencmm (1871-1955rr). IMo ompenenenuto [1.B.
[TandunoBa 3kocucTeMa MpecTaBiIsieT cO000 KOMITJIEKC B3aUMOCBS3aHHBIX MOMYISALUNA Pa3HbIX BUIOB
KHBBIX CYIIECTB M H3MCHAEGMOIl MMM aGHOTHYECKOH Cpeibl’, OONaJaiOmMX CIOCOOGHOCTBIO K
CAMODETYISIIMH ¥  CAMOBO30OHOBJIGHHIO BCEX TVIABHBIX KOMIOHEHTOB OHOTH. CyIIeCTByeT
HEeMpaBWIbHOE MHEHHE, 4YTO Ouocdepa H3MEHAET JIMK IUIaHETHl, abuoTHyeckyio cpexy. buocdepa
[TPOABJISIET HeBumuMmble 1oyid W WM3JIY4EHUs KOpBI, JAenas UX BUAMMBIMU. IIpu 3TOM cymecrsa
ouocdepsl yyacTBYIOT B MOIYIISALMH (KOIUPOBAHUH) U3ITY4CHUH, HAYIIMX M3 KOPBI U 3alle4aTICBACMBIX B
pe3oHaHcax 00BEMHOTO pe3oHaTopa. VIMEHHO 3TO CBOMCTBO KOIMPOBAHUS U TMO3BOJISET M30MPATENHHO
B3aMMO/ICHCTBOBATh C 3JEKTPOMArHUTHBIMU TOsiMU CoJIHEUHOW cHcTeMbl, a 3emie paboTaTh Kak
KBaHTOBOMY KOMIIBIOTEPY.

B coBpemeHHOM omnpeaeneHUn MOHATUS IKOCcUCmeMa OTCYTCTBYET IJIaBHOE — SHEPreTHKA KOPBI
IUTAHETHI, KOTOpasi KaK pa3 W CIYKUT Hayally BOSHUKHOBEHHMS OOOCOOJIEHHOM XHU3HHM CIEU(PUUECKH
copmupoBaHHO Tpynnoi OuocymiectB. CBoel )KM3HBIO OHOCYIIECTBA MPOSIBISIOT HEBUIUMBIE TOTOKU
HHEPTUU U3 KOPBI B CTOPOHY HOHOC(hEpHI, WK U3 HOHOC(]EPHI B KOPY. DKOCHUCTEMBI UMEIOT Pa3Mephl OT
HECKOJIBKUX METPOB JI0 KHJIIOMETPOB B OJHOPOJHBIX y4acTKax JIECOB, CTEMEH, TYHJApPHI, MyCcThIHU. Bces
Oouocdepa LEIMKOM — 3TO 3KOCHUCTeMa Bcel 3emiu, 0cobo oxpanseMmas Tepputopus B CoyiHEUHOM
cucreMe. Kak mokaspIBaeT reoJiorus, OpraHudeckuii Mup 3eMiIH, HECMOTPsI Ha IIeJIble SMOXH BBIMUPAHUS
JKHUBBIX CYIIECTB, HEMPEPHIBHO PA3BUBAETCS HAa MPOTSHKEHUH BCEi Ie0J0rHUecKOi UCTOPUU. DTO TOBOPUT
0 pOCTe TeNa IUIAHETHI M O 11eJI€BOM Ha3HaYeHUH OMOCGephl Ui 3BOJIOIMH CaMOM IJIAHETbl, U IOTOMY
XKHU3Hb OHoc]epsl HANpsMYIO CBs3aHAa C HHEPreTHKON IJIaHEThl W ympaisercsa ero. Bcrmomuure, uto,
HECMOTpS Ha 3MUJEMHH U MHOTOYHUCIICHHbIE BOWHBI, YEJIOBEUECTBO 3€MJIM HE TOJIBKO HE YMEHBIINIOCH B
YHUCIEHHOCTH, HO 3HAYUTEIBHO BBIPOCIIO B T€ T'OJIbI, KOTJJa TPEOOBAIOCh OCBOUTH HOBBIE 00BEMBI 3HAHUH,
Harpumep, p1 OCBOEHUH KOCMHYECKUX MOJIETOB.

Bo3HuKHYB, *UBBIE OpraHU3Mbl 00pa3yl0T HEOJHOPOJHOCTH B TOH cpeie, TJie OHM BO3ZHHUKIU. Tak
HEOJHOPOJHOCTH B OHOCHCTEME — OJKOCHCTEMBI, 4Yepe3 MOCPEACTBO WU3MEHEHHs (MOIyIIALuIO)
Pa3HOPOJHBIX MOTOKOB DHEPIHH, MIAYIIUX M3 KOpPBI IUIAHETHl (HampuMep, ceTka XapTMaHa), CIyXaT
OCHOBOH (DOPMHPOBAHMS HOHOC(HEPHBIX HEOTHOPOJHOCTEH B KOHIEHTPALMH SIEKTPOHOB . Bes
HHEPreTHYecKasi CeTh KOpbl IUIAaHEThl OTOOpaXkaeTcs B BHUJAE OPraHU30BAHHBIX HEOTHOPOIHOCTEH B
uoHochepe 3eminH. DTO JOKAa3aHO OHKCIEPUMEHTaMHM Te0(U3MKOB, HO CaMH OHHM HE CBS3bIBAIOT
HEOJHOPOJIHOCTH HOHOC(HEPhI ¢ HEOJHOPOTHOCTAMHU Ouochepsl U KOpbl I1aHeTsl. [Ipunuio Bpems 310
C/IeNaTh.

3T0, B CBOIO OdYepelb, TOBOPUT O TOM, YTO KOpa IJIAHEThl T€HEpUpyeT IMOJ00HO OOBIYHOM
paJMOaHTEHHE TIOJe U3JIy4yeHHH, HakauuBas OOBEMHBIH pe30HATOp MarHutocepbl PpPEe30HAHCHOMH
unopmanmeii. Kak mman M.A. ErynoB (1864-1937r.r.): «Bcsakas cpeda, HacenénHas icuebimu
Op2anHu3Mamu, Aeusiemcs ouoanuzomponuol (HeoOHOpoOHO); 3mo obwee 0Nl 8CeX JHCUBLIX CUCTEM,
ououzomponuu Hem. Ilpuuuna 6 mom, ymo medxncoy cpedol U KaANCObIM OP2AHUZMOM NPOUCXOOUM
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AouoTnueckas cpeaa — COBOKYITHOCTb YCJIOBHU HCOPIraHNMYCCKOU KU3HHU, BIUAIOMINX HA OHOJIOTMYECKHE OpraHMU3Mbl.
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buota — HUCTOPHUYCCKHU CIIOKHBLIAACA COBOKYITHOCTb PACTCHUU U JKUBOTHBIX, O6’B€,HI/IHCHHI)IX O6HI€I/I 00JIaCTBIO UX
CyHIEeCTBOBAHUA.

Hanmmkua H.IT. PagnozonanpoBanue noHOC(Ephl CIYTHUKOBHIMH W Ha3eMHBIMH HOHO30HHaMH. [lox pemakiwei I.T.H.,
npo¢. C.W. Apmommna. Tpyasl nHCTUTYTA TpHKIaaHoN reodusukn. Ne87. M.: 2008. -218c.
IaBpunoB B.I'., 3enep 0. U., Kypuk B.J., Mapkosuu 11.3., TToxmag FO.B., M. ITappo, Psxosckuit LA., fxum B.B. BAPUALIN
SJIEKTPOMATHUTHBIX TIOJIEM Y [TAPAMETPOB IOHOC®EPBI B BAMKAJIBCKOM PUGTOBOM 30HE. // ®U3UKA
3EMJIM, 2012, Ne 4, c. 72-80. Hcrounuk: http://naukarus.com/variatsii-elektromagnitnyh-poley-i-parametrov-ionosfery-v-
baykalskoy-riftovoy-zone
[Mymuuen C. A. u ngp. ArtmocdepHOE 3NIEKTpUYECKOE TI0Jie KaK HCTOYHMK HW3MEHYMBOCTH HOHOChepbl. Martepuais
koH(pepennuu Y DU. 1998




HenpepbvigHoe G3aumooelicmeue, U NOMoMy 6 KaniCoblli OAHHbIN MOMEHM BPeMeHU pa3iuiHble MOYKU
cpeodvl omaudaromces opye om opyea no usuko-xumuieckomy ceovcmsy. ugghyzua ne cnocodua
BbIPOGHAMb MU PA3IUYUSA, NOKA CYWecmseyem NpuduHa npouseooawas xeueoll npoyecc». Tem Oonee,
YTO HEOJHOPOJHOCTH CBSI3aHBI C AJIEKTPUYECKMMU U MAarHUTHBIMU HOJISIMH, JJISI KOTOPBIX TUPQY3Hs HE
MMeEeT HUKAKOTO CMBICIIA.

Erynos M.A. emé He 3Ham B T€ ToAbl O CYLIECTBEHHOH PpOJIM JIEKTPOMAarHUTHBIX NOJEN B
3apOXKICHUH JKUBOTO TIpoliecca U 00 3JEKTPOMArHUTHOM B3aUMOJICHCTBUU BEIIECTBA C U3JIyUYECHUSIMH, HO
HAMKMCaHO TaK, Kak OyaTo Obl OH XOpOIIO MOHMMAJ 3TO B3aUMOJCWCTBUE, HE 3Has ero. BHyTpeHHee
pa3sHoOOpa3ue KHUBBIX OPraHU3MOB, HACENAIONIMX OHOChepy, U UX OIPOMHOE KOJUYECTBO, OBICTpOE U
MaccoBO€ pPa3MHOXEHHUE, IyOonmupoBaHue (TMIOBTOpPBI) OTAEIBHBIX 3BEHHEB OMOXMMUYECKUX IHUKIIOB,
obecrieunBaer el (Omocdepe) ycroitunBoe pasButre. HO CTOUT TOJIBKO M3MEHUTHCS COCTaBY CIIEKTpa
CouHnla, Kak pe3Ko M3MEHHMTCS BHJIOBOM COCTaB OMOC(ephl, HAUHETCS MAacCOBOE BBIMUPAHUE OJHUX U
HapOXXJCHHUE JAPYIHX XXKUBBIX CyllecTB. B mctopum 3emiin OTMEuaroTCsl MATh MAcCCOBBIX BBIMHUpPAHUI
JKUBBIX cylIecTB Onocdepsl 1 cMeHbl caMux 6rocdep. Kak 370 MOKHO 00BICHUTH?

ToabKO C MO3UIMK JIEKTPOMArHUTHBIX B3aUMOICHCTBUH ()OPM BEIIECTBA C U3IYYCHUSIMU MOXKHO
NPEACTAaBUTh U MOHATH TEXHOJIOTHIO )KUBOTO Ipoliecca 6rnochepsl 1 e€ 3aBUCUMOCTh OT criekTrpa CoHua.
W310%KUM 3TOT TpolecC KpaTKO B BHJIE TE3UCOB, YTOOBI cPOpMHUPOBATH MpPABHIBHBIN 00pa3 3THUX
coObITHI OHocdepsl Ha 3emie.

AKTHUBHOCTH HeJIp 3eMJIM BBI3BIBACT POCT Teja IJIAHETHI, YTO CIIOCOOCTBYET OTOABHMIAHUIO KOPbI
OT pacTyIlero Teia, M KOopa TPELIUT, MOAOOHO TOMY, Kak TPEIIUT KOpa JAepeBa, OTOJABUIAsACH OT
pacTyliero B TOJNIIMHY CTBOJA. Uepe3 pa3ioMbl M TPEIIMHBI HAYMHAETCS JIEKTPOMArHUTHOE U3ITyYeHHe
U TE€Hepalusi pacTBOPOB MMHEepajoB. Hax TpemmHamMu U pazioMaMu HOSBISETCS BOJA B BUJE PYUbEB,
pek, 03Ep, e  3apoXkKIAITCS AIIEMEHThl OHocdepbl, BO3HHMKAEeT MO3aMyYHAs KapTHMHA 3KOCHCTEM
ouochepsl. M kaxercs, 4ro Boja — 3T0 ocHoBa JKM3HM, HO OHa caMa BO3HHUKJIA HaJ paszjioMaMH M
TPEUIMHAMHU, OTKY/a MPOUCXOMAAT IEKTPOMArHUTHBIE U3JTy4eHUs!, TeHepUupyroTcs rasbl. MccnenoBanus,
npoBenéuusie reonorom MEnopossM A.E.°, moKasaii, 4TO aKTHBHBIE MPOLECCH BHYTPH 3eMITH BIHSIA
Ha paccelieHHe JIIOJeH Mo MiIaHeTe BIOJb TPEIUMH U pa3ioMoB. ECTecTBEHHO, YTO TaM BCerja ecTh BOJa,
a OHa — OCHOBA ’XKM3HHM, [TOTOMY M paccejieHHe IUIO BAOJb pa3loMOB KOpbl IuiaHeTsl. Ho Bce pazmombl
COIIPOBOXKJIAIOTCA M3ITyYEHUSAMU U (POPMUPOBAHMEM HEOJHOPOJIHBIX U HEPABHOMEPHBIX JEKTPUUECKUX
noJiei, 4epe3 MOCPEICTBO KOTOPBIX IMPOUCXOAUT YIpaBieHue Bceld Ouocdepoit. M momyuaercs, dro
3eMiIsl yIpaBisieT paccelieHHeM Jrojiel Mo IUiaHeTe U (GOpMUPOBAHMEM HKOCUCTEM OHocdepbl. 3emist
CAMA 510 aenaer, 160 e 3TO MPOCTO HEOOXOJUMO B BOJTFOIIMOHHOM IPOLIECCE CBOETO POCTA.

Co BpemeneM Omocdepa crocoOCTBYeT 3aKUBJICHUIO TPEIIMH U Pa3jIoMOB, y4acTBYsS B oOMeHe
BEIIECTBOM U I'a3aMH, B KpyrooOOpOTe BELIECTBA, B HAKOIUIEHUH 0CaJ0OYHBIX Opo1. [Ipu 3TOM 351eMeHThI
Oonocdepsl NPOSBIAIOT HEBUIUMBIE IT1a30M 3HEPreTHUYECKHe MOTOKH, YCTpeMJEHHbIE K MOHOchepe, U
MOAYJAMPYIOT ~ MX  CBOEH  KM3HENEATENbHOCThIO.  Tak  MPOMCXOAUT  KOJUPOBAHUE U
SHEProMH(POPMALMOHHAS HAaKayKa OTKPBITOTO PE30HATOpPa MEXKIY KOpOH M OOBEMHBIM PE30HATOPOM
MarHuToc(epsl, YTO CIOCOOCTBYET TOYHOMY U3BIICUCHHUIO HH(OPMAIIMH U3 PE30HATOPA.

OO0BEMHBIN pe3oHaTOp (paduayuonHwlil nosc) BOMpaeT B ceOs Bce PE30HAHCHI, WAYIIME OT KOPbI
IUIAaHEThl, U TMOTOMY B HEM COJEpXKHUTCA MH(POPMAIIMOHHAs KapTHMHA BCeX oOuTaTeneil KOpbl 3eMiu.
Haxonsce B anekrpomarautHoM nosie CoHia, 00bEMHBINA pe3oHATOp 3eMIu U30MpaTeabHO BHIOUPACT U3
Bcero cmnekrpa 4yactor CoJHIA TOJBKO T€ YacTOThl CIEKTPa, KOTOPHIM COOTBETCTBYIOT PE30HAHCHBIE
4acTOThI )KUBBIX oOuTaTeneil 3eMiau B Heapax U Ha noepxHocTu. [Ipu s3Tom 3emis apiuuT CONHEYHBIM
BETPOM B BHJIC MOTOKOB BOJOPOJTHOM IUIa3Mbl, MAJAIONIMX B BOPOHKY (Kacm) M3 MAarHUTHBIX CHJIOBBIX
JUHUNA HaJ MOJIIOCOM IIaHeThl. Tak SApo 3eMiu MoaydaeT pyKOBOIAILYI0 MH()OPMAIIUIO U SHEPTHUIO TS
pOCTa ¥ pa3BUTHS TeJla IJIAHETHI.

Snpo 3emun ynpaBisieT BCEMH aKTUBHBIMU MPOLIECCAMU BHYTPU IUIAHETHI U Ha €€ TIOBEPXHOCTH.
AKTHBHOCTh BHYTPEHHHMX MpPOIIECCOB BBI3BIBACT (4Yepe3 pPazIOMbl M TPEIIMHBI KOpbI) aKTHBHOCTh
ouocdepsl. Eciiu B cnektpe ConHIIa OTCYTCTBYIOT HEKOTOPbIE TAPMOHUKH, TO HE OY/IET U AKUBUTEIbHBIX
MOTOKOB HEPIUU 4epe3 TpeluHbl. HauHyT BEIMHpATh T€ JKHMBbIE 3J€MEHTBl OHochepsl, KOTOphIE paHee

5 ®énopos A.E. Bo3aMoXHbBIE T€OTEKTOHMYECKUE IPUYUHBI BHICOKOM aKTUBHOCTH HacelieHus1 Antae-MOHI0JIbCKOTro
peruona.//Cucrema «Ilnanera 3emisi». Boimyck nocsmén 300 seturo co must poxxaenust M.B. Jlomorocosa. (1711-2011).
Monorpadus. M.: JEHAH/I. 2010. -480c.



MOJIL30BANIUCH 3TOW »Heprueil. Tak CouiHIE yrnpaBiseT >KU3HENESITeNbHOCThI0 Omochepsl 3emun. [Ipu
3TOM HMCYE3HET M YacTb YHEPTuH, UAyleil u3 Kopsl B HoHOC(epy. W mpu INTEIbHOM OTCYTCTBHM 3THX
MH(POPMAIIMOHHBIX MOTOKOB OT KOPHI IJIAHETHI, HCYE3HYT COOTBETCTBYIOIINE UM PE30HAHCHI 0OBEMHOTO
pe3zonatopa. Ho mHbopMmarus 06 3Tux snemeHTax Omocdepbl OCTaHETCS B KPUCTAIUTMYECKON MaMSTH
JlyHbl, TOE XpaHMUTCS BEChb TMTAHTCKMHA O0BEM HMH(OPMALMM KHBOTO Ipolecca Bemmu®. U npu
HE00X0AMMOCTH 3Ta MH(OPMAIUS CUUTHIBAeTCs OOpaTHO B 00BbEMHBIN pezoHaTop. ONHAKO OTCYTCTBUE
SHEPreTUYECKOr0 MOTOKAa M3 HEAp 3eMIIM B KOpPY BBI30BET IEPECTPOECHUE SKOCHUCTEM HA MOBEPXHOCTH
IJTaHETHl. DTO MOCITY)XHUT MOSIBICHUIO HOBOTO PE30HAHCA, MIYIIETO0 OT KOpbl B OOBEMHBIN pe30HATOP
IUIAaHETHl, BO3HMKHET HOBas pe30HAHCHas o001acTb B OOBEMHOM pe30HATOpe, M  PE30HATOP
MPHUCIIOCOOUTHCS pabOTaTh B M3MEHHUBIIUXCS YCIOBUAX paboThl CoHIA ¥ ¢ OOHOBIEHHOM SKOCUCTEMOM.

Kuura XXwuszuu nuxryercs CosHLEM IyT€M IOCTENEHHOIO YBEIMYEHUs [UIMHBI BOJIHBI, a
0OBEMHBINM pe30HaTOp 3eMin YuTaeT 3Ty KHury JKu3Hu, nepenaBas MHPOPMALHMIO B SAPO IUIAHETHI —
CTPYKTYpy mamsaTH 3emiid. TeMm cambIM 3a CU€T 3JEMEHTOB S3KOCHCTEM Ouochepbl OCyLIeCTBIACTCS
YyBCTBEHHOE (CO3HATEILHOE) BOCHPUSATHE SHEProvH(OPMAIMOHHBIX IMOTOKOB M oOecneunBaercs e
KPYroBOpOT MO LENH OOpaTHOM CBsi3W — 4yepe3 OOBEMHBIM pe3oHaTtop MmarHutocdepsl. Temepb Bol
MIOHMMAeTe, JOPOroi YMTaTellb, BCIO BAKHOCTh MOHOC(HEPHI M PaJUaLMOHHOTO MOsica, I/Ie HEPa3yMHbIE
MOJIMTUKH U BOCHHBIE IPOBOJAT Pa3orpeB MOHOCHEPHl PaJHOIOKAMOHHBIMU cTaHIMAMU Tuia XAAPII,
WIM B3PHIBAIOT aTOMHbIC 3apsabl B paauanuoHHoMm mosice (CILA), kenas ynpaisTe TOTOAOH W
KJIMMATOM IUTaHETHI?

3emiisl peaibHO OIIyIIaeT 0e300pa3HOoe MOBEACHUE JIOACH, M OTBEYACT YepelOl CTUXHMHBIX
OencTBuid, oOpymmMBas MX Ha JIIOJeH uepe3 peakuuio Kopel 3emin  Ouocdepbl. MexaHu3M 3TOro
BO3JICWCTBUS MBI KpaTko H3J0kmwid. CamoperynupoBanue Ouocdepsl mpekpamiaercsi ¢ npeKpalieHieM
HHEPreTUYECKUX MOTOKOB M3 KOPbI IJIAHETHI, MPU OTCYTCTBUU HYXHOTO CIEKTPA YacTOT B U3IYYECHMSIX
CounHia, a TaKke IpU HApYIIEHUH PE30HAHCHBIX 00JacTeil B 00BEMHOM PE30HATOPE CAMUM YEIOBEKOM.
A TyT emEé NmosIBUIOCh KKOPOJEBCTBO AcrapAusi», YCTPOUTEINW KOTOPOTO MPsIMO 3asiBUJIM O II€JIM 3TOTO
OpOUTATBHOTO TMOCeNeHHs: 3auuTuTh 3eminro oT ConHeuHblx Bemblimek (?!). DTo o3HavaeT - NUIINTH
3emito ynpasistromiero BoszzaedcTBus Connua. [locneactBusi OyayT KaTtacTpoUYecKMMHU Aaxe IpH
Mallefiield MombITKe 3TO caenarb. Jlogau, OyapTe OXMTETbHBIMH, OCBAaWBalTE 3aKOHBI JKU3HU
KOCMHYECKOM!

VY IuBUTENBHO, HO TOYHO TaKyl0 e KapTHHY paOoTbl 0OBEMHOIO pe3oHaTopa 3emMid OIHcal
OBumuii Hazon B «Metamopdozax», pucys Hebecusiit J{Boperr CoiHila, KOTOPBIH xKenai BUIeTh PasToH.
«Connya 6vicoKUll 080pey NOObIMAICA HA CMPOUHLIX KOJNOHHAX, 30]0MOM SCHbLIM CEEPKAN U O2HIO
nOOpadicaswum nuponom. Bepx nokpwisancsa eco enanyesumoii cloHO80I0 KOCMbIO, CMEOPKU OBOUHbBLE
ogepeiti cepebpanviM ceemom cusnu. Mamepuan npee3owén macmepcmeo, - 3amem, 4mo A6UN MAM
Mynvkubep 2naou mopeti, oxeamuguiue NOACOM 3eMAU; Kpye 3eMHOU NOKA3aL U HAO KPY20M HAgucuiee
Hebo; 6 800ax — 1a3ypHbIX 00208; ...». Onucanue /[Bopla MOJHOCTBIO COOTBETCTBYET reo(Pu3nyecKkoMy
OMMCAHUIO CTPYKTYPBl PAIMAIMOHHOIO MOfACAa C JIBYyMsS CEpeOpsHOTO CBETa MOJSIPHBIMH OBAJaMHU U
KOJIOHHAMU HOJISIPHBIX CUSHUH, C pe30HAHCHBIMU 00JIACTSIMU B CTPYKTYpE IMosica.

JlanHbIli TpUMEp TOYHO TNOKa3blBAECT CYIIECTBOBAHME MPEAbIAYLICH LUBUIM3ALMM JIIOAEH Ha
3emiie B TEYEHHME NPEAbIAYLIETO 30AMAKAIBbHOTO roja. AHalnoru4Hbiil /IBopen onucan Amnyieem B €ro
«Meramopdo3ax), korma oH BeaéT pacckaz 00 Amype u [lcuxee. ymm nroneld mpeObIBalOT B BHIEC
pe3oHaHCOB B 3ToM JBopue. [[Bopen CosHia onucad B CKa3aHUSAX CIaBsH, Kak /IBopel, NOCTPOEHHBIN
KutoBpacom (keHTaBpoM) 1o BesieHHIO BeeBblmiHero.

Mudonorus goHecnaa 10 COBPEMEHHBIX JIIOJeH aaxe ckazaHue o Oyaymieil cynpbe 3emnu. Tak
3eBc’, pelIMBLIMIT HAKA3aTh JTIOACH MPEABUIYIICH PACHI, PELIMI MOPA3HTh HX MONHHAMH — MACTEPOB
LUKJIONOB paboTy (pa3psabl MeAy pa3HOMMEHHBIMHU JJICKTPUYECKHMH 3apsiiaMyd — IMOTOMY M LHKJIOIBI,

6 Ierpos H.B. Omudunz n cumsonmmsm JIpesHero Ernnra packpsiBaioT TaifHy KBaHTOBOTO KOMITHIOTEpA MO3ra YeIOBEKa U
3emnu // Hoocdepa. O6miectBo. Yenosek. — 2018. — Ne 5; URL: http://noocivil.esrae.ru/258-1889 (nata obpareHus:
02.12.2018).
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onHornasele). «Ho ybosics, om cmonvkux ocHell He 3azopeicsi Ovl Heba ceswenHwvill d¢pup (no-
COBPEMEHHOMY — 3MO UOHOCPHEPa) u ONUHHAS OCb 3eMau He 3adcenacy Ovl (ckasumenu yice 3HAIU, YMO
IKEAMOPUATLHBIL Ouamemp boavuLe NOIAPHOU ocu 3emau), 6cnomuui, kax Cyovowl ernacsm, 4umo Heko20d
8pemsi npuoém, CpoK, Ko20a mope, 3eMis U HebecHwlil 0sopey 3azopamca». Cynpda 3emMiid — CHSTH
3BE3/I0M, Tak Mpeanucano cyapooil. OO 3TOM MoxpoOHO M3JI0KEHO B KHUTE aBTOpa cTaTbu «TpyIHbIE
noasuru CotHIa».

YHuBepcaJbHbIi 3aKOH KOCMHUY€CKOM IBOJIIOLMH 'KU3HU

[Mocnenueit dasoii npespaiienus BemectBa (Orous — Bo3nyx — Boga — 3emiist) siisiercst TBEpaast
¢daza (3emis), nocTHrIIas COCTOSHHS €CTECTBEHHOW paauanuud. OO0 3TOM TOBOPSAT COBPEMEHHBIC
UCCIICIOBAHUS. camble 8bICOKO 0002aujéHHble YPaHosvle pyovl — Ha IKeamope, 6 mecmeuke Okio, mam,
20e Ha 3anade quHUs 3Keamopa nepecekaem A@puky, oonapyxcensvt 17 ecmecmeennvix paouoaxmusHuix
peakmopos, Nomyxuiux 6 Hacmosujee 6pems, HO HUKMO He apanmupyem ux Ho0e 60320paHue.
BcenomuuTe: «...u onunnas oce e 3axcenach 6vr». JlnameTp 3KBaTopa 0OJblle pa3Mepa HMOJISPHON OCH,
MMEHHO Ha dKkBatope, Hanpumep, CoNHIIA, TPOUCXOISAT BCE COOBITUSI C MATHUTHON aKTUBHOCTHIO 3BE3/IbI.

TBopen kocMoca B caMOM IPSMOM, HNEPBOHAYAJIBHOM 3HAYEHHM — 3TO JIEJIATElb, PABHO3HAYHBIN
JEMUYpPry — MacTepy, CTpPOUTEIO B CAMOM IIMPOKOM CMBICIIE CIIOBA — B PEMECIIE, B II033UH, B KYJIbTYpE,
B JKpPEUECTBE, B MPOPUIIAHUH, B yHOpsiounBaoiieM Bc€ YMe. «CBaT bor, cI0BOM KOTOPOro COTBOPEHbI
Bce Bemm». CrnoBo Beipaxkaer MbBICJIb, u motomy TBopel JODKEH UMETh CTPYKTYpY HamsTH, u00 OH
TBOPUT MBICIIBIO CBOCHO. AHakcazop TpeAnoJaral «HEKOTOPOE JBOWHOE YCTPOEHHUE MHPA, OJIHO
YMCTBEHHOE, JpYro€ YYyBCTBEHHO BOCIPHHMMAEeMOE, OTIEIBHOE OT IEpPBOr0. IJTO COOTBETCTBYET
COBPEMEHHOMY IPEJCTAaBICHUIO 00 YHHUBEPCAIbHOM CTPOCHUU BCeX (OPM BELIECTBA: KAHCOASL COCIOUM
U3 YY8CMBUMENbHOU K UTYYEHUAM 000N0UKU U 3AMKHYMOU CIMPYKMYpe NamMsamu, ChHOCOOHOU MblCIUMD.

DTO 03HAUYACT, YTO CYIIECTBYET IUIAHOMEPHBIN (a He ClydaiHbId, KaK CYMUTAET COBPEMEHHAsS
HayKa) CI0CO0 OpraHu3aluid KOCMHUYECKOTO MPOCTPAHCTBA — OCHOBHOM 3aKOH WIIH, IO-COBPEMEHHOMY,
KOHCTUTYIIUSI KaK CBOJI 3aKOHOB OpPraHM3allii KOCMoca M OOImMHOCTH Jrojaed. be3 3aKoHOB, Kak BBI
MOHMMAaeTe, HE MOXET ObITh HHKAKOH OOIIHOCTH, OPraHW30BAaHHOCTH W TOpsAaka. VM moTromy 3akoH
10JI00US TIIACUT. YMo GHU3Y, MO U HABEPX) .

[apMonust B BUAE HepapXuul WK (HPAKTAIBHOCTH CTPYKTYP BCEX CHCTEM SIBIISIETCS OCHOBHBIM
MPU3HAKOM KOCMOCa W aTpuOYyTOM OCO3HAHHOTO BOCIPUSTHS UYEIOBEKOM BHEIIHETO MUpA,
(GbOopMUPOBaHUS €r0 TMCUXUKUA Ha OCHOBE 3aKOHOB MPHUPOABI. 3aKOHBI MPUPOIBI PEATbHO CYIIECTBYIOT,
MUIITYTCSI OHU HE HAaMU, HO HaM MX HaJI0 TIOCTUTaTh U COOMI0aTh, MHAYE HE MPOKUTh. B mporiecce Ku3Hu
JIOJIY B MOJHOM CMBICIIE CJIOBA YATAIOT MOCPEJICTBOM CBOMX OpPraHOB 4yBCTBOBaHUS KHUTY JKusnu. ['ne
XpaHATCS W 3alHCHIBAIOTCS, KaK MEPeNaloTCs 3aKOHBI MPHUPOABI KOCMOCA, YTOOBI YEJIOBEK MX CMOT
no3uaBath? O6 5TOM MOMAET peds .

3emisi  SBISETCS KOCMHUYECKHM TEJIOM, Ha KOTOPOM TMPOLBETaeT OHOJOruYecKas >KHU3Hb,
MOJYMHEHHAs KOCMHYECKOMY 3aKOHY ASBOJIFOLMU KUBBIX CUCTEeM. buosorunueckas cucrema >KUBET HE
cama 1o ce0e U He M0 CBOMM TOJIBKO 3aKOHAM, a PEAbHO SBISETCS COCTABHOM 4YacThO OOIIEH CUCTEMBI
3emuis, y4acTBYET B XOJI€ ABOJIOLMU CaMOW IUIAHEThl, U MOTOMY Pa3BUBAETCA U CMEHSETCS OJHA 3a
Jpyroi mo mnporpamme, IOCKOJIBKY 3Ta CHCTEMa HyKHa camoil 3emse. B mpupone kocmoca Her
U30paHHBIX, U1 KOTOPBIX MPUPOJIa TOJIBKO U JIENAeT, 4TO 3a00TUTCS CO3/1aBaTh OIArOMPHUATHBIE YCIOBHS.
Bce poxnaensl 1ist paboThl, COBEPIICHCTBYS MPHU 3TOM CBOHM pa3yM M TyXOBHYIO CYIIHOCTh. Pa3zym He
naéTcs B KauecTBE Jlapa WM MocoOus, pasyM HapadaThIBaeTCsl Kak OMBIT KU3HU. VIM o0namaeT Kaxblid
aTOM, TOCKOJIbKY B SIIp€ COCPEAOTOYEeHA CTPYKTypa MaMsATH aTOMa, MOTOMY KaXIblil W3 HUX 00nagaer
CBOMMHM CBOWMCTBaMHU. DJIEKTPUYECKUN 3apsij aToMa OIpeAesseTcs sSApPOM aroMma, €ro MNpoTOHAMH, a
CBOMCTBAa aroMa JUKTYET HEUTPOHHAs YacTb aroma. HEWTpoH — 3TO NEpBUYHBIM 3JIEMEHT
JIOJITOBPEMEHHOM N'€HETUYECKOU NTaMATH KPUCTAIIIMYECKOU CTPYKTYphI S apa Beenennoi.

Opomonuss BceenenHolt obecnieuuBaeTcs BOCIPOM3BOACTBOM TE€HETHUECKOW maMsaTu Sapa
Onmarojapsi yYHHUBEPCAIBHOMY KOCMHYECKOMY 3aKOHY COXPAHEHUs U PA38Umusi HCU3HU, U ITOT 3aKOH
3BYUYUT TakK:

8 Merpos H. B. Tpyausie noxsuru Connua. CI16.: UIIK. «Bepecra». 2018. -308c.
[erpos H. B. «BurakocMomnorus: 0cCHOBa JyIs IOHUMaHus peanbHoro 3HaHus». CII6.: «bepecra». 2013. -388c.
IMerpos H.B. )Ku3nb — Beunslit apxurens Beenennoit. CII0.: Nebepecra». 2016. -432c.



Bcakoe nocnedyrouiee oelicmeue npoucxooum no namamu npeovloyusux 0eiicmeuil, npu Imom
Hapabamovigaemcsa HO6AsA CMPYKMYPHAA (popma namamu, Kyoa nepeasn 6xo0um coCmagHoll Yacmsio u
He euoousmMeHnsemca 61a200apa  HEnPEePbLIGHOMY 80CHPOU3BOOCHIEY CAMOU cefa 6 MOYHOU KONUU 6
YC06UAX PUMMUYHOU CMEHbL HOAPHOCIMU 6HEUIHE20 MAZHUMHO20 NOJIA.

dopMupoBaHUE Tella YelOBeKa OCYIIECTBISETCS MYTEM NeNICHHs/Pa3MHOKEHHUS KIETOK TaKUM
o0pa3oM, 4TO B KaXIOW KIETKE TelNa MMEETCs IMOJHBIA HAO0Op TCHETUYECKOW MaMsITH €IWHOTO Tela.
Kaxnas Touka (kierka) Tena umeeT WH(OPMAIUIO BCETO TeJa, UYTO CIY)KUT OCHOBOU rojorpaduveckoro
CTPOCHHUA Tella M eIUHCTBA ero MHPOpMalUOHHOW cucteMbl. Bo BcenenHoit BocnpousBoacTBo Gopm
BellecTBa WUAET aHAIOTUYHBIM oO0pa3oM. B kaxaoM cemeilicTBe aTOMOB €CTh PaJAMOAKTHUBHBIN
AJIEMEHT/M30TOI,  CHUSIOIMH  M3JIydeHHssMH  OpaT  pOJACTBEHHBIX  H30TONOB.  EcTecTBeHHas
PalMOaKTUBHOCTh NMPUHIMIIMAIBHO aHAJOTMYHA JEJICHUIO KJIETOK, 0 4éM OBLJIO 3aMeyeHO euié Ha 3ape
AKCIEPUMEHTOB C PaJUOAKTUBHBIMU M30TOIAMH".

IIpaBaa, NOTOM 3Ty HUJIEI0 NEPECTAIN UCIIONIB30BaTh. M 3ps 3TO caenaiu, NOCKOJIbKY aHAJIOTus C
JIEJIEHUEM KIJIETKH CYLIECTBYET: CIEKTP M3JIy4EHMS paJMOAaKTUBHO 3JIEMEHTA TOXKAECTBEHEH CIEKTPY €ro
MOTJIOIICHUS, TO €CTh CHEKTP M3JIYYCHHsS] CTAHOBUTCSA 3JIEKTPOMArHUTHOM IPOrpaMMou IJisi pa3BUTHUS
POJICTBEHHBIX 3JIEMEHTOB B JAHHOM CEMEMCTBE M30TONOB. EcTecTBEHHAas paJuOaKTUBHOCTb OTKPBHIBAET
HOBBII nepuo]; GopMupoBanusi (pa3sMHOKEHHS) HOBOIO CEMEHCTBa aTOMOB W BCEW MEPUOAMYECKOM
CUCTEMBI aTOMOB. [IpaKTHYECKU KaKIbIii PAJAUOAKTUBHBIN U30TOIl B KaXKJIOM CEMENCTBE aTOMOB SBJISIETCS
MHMHUATIOPHOM 3BE3/I0M, MECTHBIM COJIHLIEM JJISI CEMENCTBA U30TOIIOB.

MarHuTHble pUTMBI TEHETHUECKOU NaMATH siipa BeeneHHoM SBIAIOTCS MPOIECCOM €€ MBILIUICHUS
U TIOTOMY  YIPaBJSAIOT 3JIEKTPHUUECKUMH IMKJIAMH KMBOTO Ipoliecca BceX (opM BellecTBa B
KOCMUYECKOM MpoCTpaHCTBE. JKU3Hb KaK IMPOLECC SBJSAETCS BEYHBIM MIPOLIECCOM, OCHOBAaHHBIM Ha PUTME
(aKTUBHOCTH W TAaCCHBHOCTH, OT/BIXE) BOCIIPOM3BOJICTBA TEHETHYECKON MaMsATH. be3 BOCIpOHM3BOACTBA,
KOTOPOE€ BBITTIS/IUT KaK YABOCHHE T€HETHYECKOW MaMSITH, WIM KaK CMEHa TOKOJICHHH (MOpOXKIeHUE
MOPOXKIAEMOT0), MII POCTO TOBTOPEHUE M3YYEHHOTO M/WIIM KaK MPOIECC MBIIUICHUS, TAMSTh THOHET.
A 6e3 mamMsITH HEBO3MOKHO HHYETO CAENaTh, HA ArHyTh, HU COTBOPUTH. [[aMsITh Hal0 COXPaHUTh, U HET
Jpyroro croco0a e€ coXpaHeHus, KaK TOJBKO CIIOCOOOM €€ BOCIIPOU3BOACTBA B TOYHOM komuu. Ha sTom
ocHoBaHa JKu3HBb — BeuHbI ABWkHTENh Bceenennoi. Korma ¢umocodsl roBopsT, Y4TO OCHOBHBIM
CBOMCTBOM MaTepuH SIBJISICTCS ABMKEHUE, TO HUKTO U3 HUX HE TOBOPUT O TOM, YTO K€ JABHXKET MaTepUIO?

OCHOBHBIM CBOWCTBOM IIPOCTPAHCTBA KOCMOCA, 3aIIOJHEHHOTO MUJUIMAPAAMHU CHUSIOIIHUX CBETOM
OTHE[BIIIAMNX 3BE3M, SBISAETCS: OYEHb HHM3KHE TEMIIEpaTyphl (XOJIOJHO) U TeMHO. TaMm cymiecTByeT
BBICOKHI BaKyyM B OTHOILCHHHU MPUCYTCTBUS YaCTHII BeulecTBa (pa3pexeHHas cpena). Ilpu atom cpena
KOCMOCa He MycTasi, ¥ TaM HET TOro, YTO OOBIYHO HA3bIBAIOT TYMAHHBIM BBIPKEHUEM «(PHU3HMYECKUM
BakyyMom». KoHTHHYanbHas cpesia KocMoca CIYXKHUT A 0e30IHMO0YHON Mepeaayy 3JIeKTpOMarHuTHOM
uHpopMaMK Ha OOJIbIIME PACCTOSHUS, U MOTOMY KOCMHMYECKOE MPOCTPAHCTBO MOCTOSIHHO 3aIIOJHEHO
CIUIOUIHOW CBETOHOCHOH ((OTOHHOH) MaTepueil, HEC)KUMaeMOHW, YIPYroi, CHOCOOHOHM Jerko
BO30YXKIaThCs, MIPEBPALIASCH B DIEKTPOMATrHUTHBIE BOJIHBI OT IIEHTPOB F€HEPAILIUU BOJIH.

VYkazaHHbIE CBOIICTBA KOCMHUYECKOTO MPOCTPAHCTBA MMO3BOJIAIOT NPEACTAaBUTh €r0 paboTy MO TUITY
AIIEKTPOBAKYYMHBIX MPUOOPOB (MO B MAarHUTHOM IIOJI€), CO3/aHHBIX YEIOBEKOM. /IMO1 B MarHuTHOM
M0JI€ — 3TO MarHeTpoH, FeHEPATOP U YCUIIMTEIb JIEKTPOMATHUTHBIX BOJIH, HA €M0 OCHOBE KaK MPUHIHUIIA
JeCcTBUS pabOTalOT COBPEMEHHBIE IBUTATENIM KOPPEKIIUHU OPOUT KOCMUYECKHX ammapaToB. Ha npunimme
MmarueTpoHa pabortaer Hame CoisHie u Bes ConHeyHas cucrema’™. Bcenennas paboTaeTr Ha MPUHIIUIIE
AIICKTPOBAKYYMHOTO TIpHOOpa, B3aMMOICHCTBYIOIIETO C 3JIEKTPOMATHUTHBIMH BOJHAMH (TIOJISIMH).
Cusanue nnu Cet CoJiHIIa CTAHOBUTCS BUAMMBIM M BO3HUKAET OKOJIO 3€MJIH 3 CUET IPEIOMIICHUS JIydei
cBeTa B Maruutocgepe, nonocdepe u armocdepe. A Ha BcéM mytu oT ConHua 10 3emMiu CyHIeCTBYET
X0JIOJ M TaM TeMHO. Temno u cBeT 00pa3yloTcsl TOJIbKO OT HPEIOMIICHUS 3JIEKTPOMArHUTHBIX BOJH Ha
YYBCTBUTEJIbHBIX K HUM OBEPXHOCTSIX.

ITo sroit nmpuumHe JKH3HB B KOCMOCE MMEET JJIEKTPOMATHUTHOE IPOUCXO0KIEHHUE, POCT U
pa3BUTHE UAYT HA OCHOBE BOIUIONICHHS JJICKTPOMArHUTHBIX BOJH (JIyXOBHOW CYIIHOCTH HJIM MBICIH

S erpos H.B. HEUTPOH — TEHETUYECKAS ITAMATH BCEJIEHHO! // Hoocdepa. Obmectso. Uenosek. — 2015, — Ne
3; URL: http://noocivil.esrae.ru/239-1381 (narta obpamrenust: 29.04.2015).
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Tropua) B cTpykTypHBIe (hOpMBI BelecTBa 1o Lenu (Ga3oBbix npeBpamennii: Orous — Bozayx — Boxa —
3emus (TBEpAOE COCTOSHME). BakHO MOMHHUTB, YTO KOHEYHBIM COCTOSIHUEM TBEPIOW (pa3zbl «3emirs»
ABIISICTCS €CTECTBEHHAs PaJUMOAKTUBHOCTh WM OroHb, OTKPBIBAIOIIUHM OYepenHylo Lenb (ha3oBbIX
IIPEBPALLEHUI B TOM XK€ IMOCIEN0BATENBHOCTH, HO YK€ B HOBBIX BHEHIHUX ycioBUsX. [loaTromy XKusHb B
KOCMOCE — 3TO OTHEHHBIH IpolLecc, Uit KOTOpOro, TeM 0oJiee, TpeOdyeTcs HalnuKue CTPOroro 3aKoHa.

OCHOBHOH 3aKOH KOCMOCa — 3TO 3aKOH BOCIPOMU3BOJCTBA TIE€HETHMYECKOM MaMsTH, 3aKOH
MOPOKACHUS TIOPOKIAEMOT0, CIIOCOOHOTO NopoxaaTh. Y motomy JKu3Hb Jaércsi BEYHO CYILECTBYIOLIUM
Kenckum Hauamom, a ocymecTtBisercss BpeMeHHO >XuBymuM Myxckum Hauamom. Bcee ¢opmbl
BEIIECTBA U BCE BUJbI HU3JIy4ECHUU, BCE JEHCTBYIOIIME CHJIBI KOCMOCAa HMMEIOT JJIEKTPOMArHUTHOE
npoucxoxaeHue. Llens KUBOTO mporecca B KOCMOCE — BOCIIPOU3BECTH KPUCTAUIMYECKYIO CTPYKTYPY
dbopMBl TIAMATH TEHOMa B TOYHOW KommHM HCXOAHOH. TakoB snexTpoMarHUTHBIN 3akoH JKu3HH
BcenenHoi.

3aKOH BpeMeHH U NPOCTPAHCTBA

Hanuuue ynpaBistOIiMX MarHUTHBIX PUTMOB U DJIEKTPUYECKHUX LUKIIOB Pa3BUTHUA IIOKA3BIBAET,
4TO BCE Ipoliecchl BO BeenenHoi HocAT KoneOaTenbHbIN Xapakrep. Ho 3TO He mpoCcTo KayaHus IO THILY
MasTHUKa TyAa - o0paTHO, a (gu3nueckuii mpouecc (Ha3oBbIX MpEeBpalleHUil BellecTBa/MaTepu B XOJie
AIIEKTPOMArHUTHBIX KoJIeOaHU. DTO Kak pa3 TO, YEro HE YYWUTHIBAIOT HMCCIEIOBATEIM MPOIECCOB B
KocMoce 1 Ha 3emiie. B yacTHOCTH, B IpaKTHKE JKU3HU JIIOJICH HE YUUTHIBAIOTCS 3aKOHOMEpHBIE (ha30BbIe
NpeBpalleHus]  CTPYKTYphl COOOMIECTBA IO XOAY 30JMaKabHOTO Toja, Kak camMod 3emiid, Tak |
COLIMAILHOM OOIIHOCTH YeJI0BEYECTRA.

Hano 4érko npencraBisTh, YTO CaMHU JIOJU HE U3MEHSIOTCA B TEUECHHUE 30JMAaKAILHOIO Ioja, HO
U3MEHsIeTCs depenol (a30BBIX MPEBPAIICHUN COIMATBHON OOIIHOCTH, €€ TJIaBHOW COCTaBJISIONICH —
HHEPrOMH(POPMALIMOHHOM, KapAWHAIBHO M3MEHSIOLIEH YCIOBUS KM3HM JioAed. B »ToM rnaBHas cyTb
takoro seieHus kak DBOJIIOLMSA xusuu cucrtem. [Ipocnenute camu XOA HCTOPUYECKHX COOBITHIA
CMEHBI TOCY/IapCTBEHHBIX (OopMalMii, CMEHBI CPEJICTB CBS3M, NMEPEIABIKEHUS, Nepenaud UHPOopMaluu
(y3enkoBasi MUCbMEHHOCTb, Y€PThl M PE3bl, PyHbI, Hepormu(bl, a30yKd, KHUTH, TTIUHSHbIE TaOJIMUKH,
«30JI0TO€ PyHO» W3 IIKyp OBIKOB M PTYTHOH aMOJIbIaMMbl, MarHUTO(OHHBIE JIEHTHI, (ICIIKH —
KPHUCTAJUTMYECKUE HOCUTEIH HHPOPMAIIHH).

EQuHCTBO 3IEKTPOMAarHUTHOIO IIPOUCXOKICHUS BEIIECTBA U U3JIyYEHUU INPUBOJIUT K SBJICHUIO
KOJIeOaTeIbHBIX MPOIIECCOB — yHHBepcadbHOMY n3o0perenuto [Ipuponsl. /[Ba Hauama (MarHutHOe u
anekrpuueckoe, UHb u fIH, Beunoe XKenckoe m BpemMeHHOe MyKCKOE€) CO3MAIOT PHTM KOJEOaHUH U,
CBS3aHHBIX C HHUMH, npeBpameHuid. M nmoromy BPEMS — ecTp MTENBHOCTH IpEBpalleHUN B
kojnebarenbHoM mporecca, a [IPOCTPAHCTBO - sTo BMecTumnmIne, 3allOIHEHHOE SHEprueit, rie
npoucxoauT mpouecc npespamienus. U [TPOCTPAHCTBO, u BPEMS TecHo cBsi3aHbl W B3aUMHO
3aBHCUMBI, OTPAaHUYEHBI XOJIOM IIPEBpAILECHHs B pUTMe KojeOaHuii. B 3ToM riiaBHOE OTIIMUNE PeaIbHOTO
BpemeHu JKu3zHu oT maremarnuyeckoro BpemeHu M. HerooroHa u ero nocnenosareneii'. BPEMS —
DHEPreTUYECKU CMBICJI CJIOBA. BENAIOIIMM DPUTMOM IOPOXKACHUSA pa3ymMa Ha OCHOBE KBaHTOB
AIIEKTPOMATrHUTHBIX U3Iy4eHUH (>KU3HEHHOW CHJIBI).

B oOmem ciydae ¢usnueckoro mpeBpaineHus (BOIUIOLICHUS 3JICKTPOMArHUTHBIX U3ITYYCHHH B
dopmbl BemiectBa) mpoucxoauT BorutomeHue MBICJIM kak aiieKTpoMarHuTHOW BoJHBI win Jlyxa,
JyXOBHOU CYIIHOCTH OIPEHEIEHHOIO COACPXKAHUSA CHayala B JJIEKTPUYECKHE 3apsipl, a IOTOM B
CTPYKTYpHYIO (OpMy BeIIECTBa, CTPOrO COOTBETCTBYIOLIEH cojep:kaHuio Mbicau. Kaxnas dopma

1 H.B. Ilerpos, IIpoctpancTBo u Bpemsi: 251eKTpoMarHuTHasE IIpUpoa npoucxoxaeHust // « Akagemust TpuHHTApU3MAY»,
M., On Ne 77-6567, my6n.23576, 24.07.2017.

Ierpos H.B. IIpoctpanctBo u Bpemsi: anekrpomartuTHas nprupoja npoucxoxaeuus // Hoocgepa. O6miectBo. Yenosek. —
2017. — Ne 6; URL.: http://noocivil.esrae.ru/251-1696 (mara oopamenms: 30.07.2017).

[Merpor H.B. Ha nytu k enuHO#M Hayke 0 MPOCTPAaHCTBEHHO-BPEMEHHOM 3BOIOLMH x)HBoW Beenennoii // Hoocdepa.
OomectBo. Yenosek. — 2017. — Ne 7;

IMerpos H. B. IIpoCTpaHCTBO U BpeMst: JIEKTPOMATHUTHASI IPUPOJIA MPOMCXOKACHHUS. //DIEKTPOHHOE HAYIHOE U3/IaHKE!
YCTOWYMBOE MHHOBALMOHHOE Pa3BUTHE. MPOSKTHPOBaHue U ynpasienue. Tom Nel3. Beimyck Ne3 (36). 2017.
www.rypravlenie.ru
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BEIIeCTBA, OyAb TO TEJNO 4YelloOBeKa WIIM TeJO IUIaHEThl, paboTaioT Ha NPHUHIMIIE COBPEMEHHOTO
KBAHTOBOTO (MOJIEKYJIIPHOTO) reHepaTopa’™.

B urtore cBoeii xu3HM (hopMa BelecTBa BOCIIPOM3BOAUT SHEPTHUIO TyXOBHOM CYIIHOCTH, B 3TOM
COCTOUT Ha3HaueHue Bcex (opM BeniecTBa — TBOPHUTH Jlyx. CrpammBaercs: 3a4eM ero TBOPHUTh, €CIIU OH
yxke cymectByer? llpuunHa B OJHOM: npocmoe coxpawenue ue20-1ub0 NpugoOOUm K ympame
(pacnaodanuio) coxpausemozo. M nomomy sHcusoui npoyecc- 3mo 6eunbvlil npoyecc, O NOCMOAHHO C8A3AH
€ 80CNPOU3B00CMEOM 6 MOUHOU KONUU MO0, YO XOMAN COXPAHUMb.

[TosTOMy M TOJKHA CYIIECTBOBATH CBETOHOCHAS Cpella KOCMOca, a He MU(PHUECKUH (pu3ndecKuit
BaKyyM, 4TOObI 0e30mMO0YHO TMepenaBaTh 3JIEKTPOMATHUTHYIO HWH(OPMAIUIO NMPU BOCIPOU3BOJICTBE
r€HOMa M €ro JIyXOBHOW CYIIHOCTH, C OJHOBPEMECHHBIM TBOPEHUEM HCTOYHHMKOB HHEPreTUYECKOIO
nuTaHusd Ui reHoma. Jlyma co3maércss U3 CMELIEHUs] BEYHOW CYIIHOCTH M TOM, YTO MOJBEpPKEHA
BpPEMEHH, KOTOPasi BOIUIOTUTCS B UTOr'e OECKOHEUHOW uepebl poxAEHHBIX Ted. O06e OHU 00beAUHSAIOTCS
TPEThEH, CBA3YIOLIEH UX CYIIHOCTBIO, UMEIOT IIPUYHUHY CMELICHUs IOCTOSHHOW M IIEPEMEHHOM 4acTeH,
KOTOPOM SBJISICTCS MBIIUICHHE JEMUypra O >XUBOM IIpoliecce IpeBpalleHus. B naHHOM ciyyae
KOCMHUYecKasl Aylia MBICIUTCA He aOCTPaKTHO, a CBfi3aHA C CAMUM IPOLIECCOM MOCTPOCHUS CHUCTEMBI
KocMoca. Jlyma kocMoca HaXOAUTCA B €ro LIEHTPE, B SApe NEHETHMUECKOM nmamsaTu. A e€ BTopas KOmus
paccessHa CpeAM BCEX MXHMBBIX BEIIECTBEHHBIX (OPM B MPOCTOpax KHUBOro kocmoca. Jyx u [yma
00pa3yroT eIMHYI0 CYIIHOCTh, B KOTOpoil [lyma ecTs xu3HeHHas sHeprus, a Jlyx — cama mamsrth
(CTpYKTYpBI aMsITH) C MAarHUTHBIMH CBOMCTBamu. [lpyr 06e3 apyra oHHM XHTh He MOTyT. [IpakTHuecku
9TO €IUHCTBO €CTh DJIEKTPOMArHUTHAs BOJIHA, OHA YK€ U €CTh MBIC/Ib TBOPEHUs, JyXOBHAs CYIHOCTb.

Kocmuueckoe mpocTpaHCTBO WIIM TEJIO0 KOCMOCA MOCTPOEHO TaK, YTOOBI HApOXKJIAIOIIUECs] aTOMBbI
umenu nuiy. Bee ¢opmbl M3 aToMapHOTO BelecTBa OBIBAIOT JBYX TUIIOB. T€, KOTOpBIE UIAYT B PO
reHOMa B KaueCTBE MCTOYHHMKOB 3JIEKTPHUUECKOM SHEPTUH, U T€, KOTOPbIe ObLIM MPOMEKYTOYHBIMHU HIIH
BPEMEHHBIMHU, HYXKHBIMU IIPH CO3JAHMM JJIEMEHTOB NaMATH U MCTOYHUKOB 3HEPruH. BpemeHHble min
IPOMEKYTOUHBIE (POPMBI PACHaAIOTCS U YXOAT 0OpaTHO B CBETOHOCHYIO MaTEepHIO, «H13 3(HUpa BHIILIH,
B 3(up u Bo3BparATcs», roBopus Hukona Tecna. [Tamste sxe 006 UX TBOpeHUH coxXpaHseTcs B reHome. 1
notomy ectb UTOI kaxaoro neproaa KOCMUYECKOH KU3HU: (POPMUPOBAHUE HOBOM CTPYKTYpPHI MaMSTH
U MCTOYHMKOB DHEPrUM [UIsl IUTaHUS NaMATU B NEPHUOJ OTAbIXa. be3 MCTOYHMKOB SHEPrUU CTPYKTYpa
naMsTH He CIOCOOHA J0JTO CylecTBoBaTh. /g npumepa, Bo3bMEM HOYTOYK MM MOOMJIBbHBIN TenedoH,
BCE OHM CHA0XKEHBI AKKyMYJISTOPOM, KOTOPBIH BpeMEHaMH JIOJDKEH 3apsiKaThCs OT 3JIEKTPHUUECKOM CeTH.
Bpems 3apsaku — 3T0O TOXKJIECTBO KOCMUYECKON )KU3HM, WM OCO3HAHHOTO OBbITUs deroBeka nHEM. Houbto
MO3T YENOBEKAa MHTACTCS OT PETHKYIAPHOHM (opMarmu’®, KoTopas AHEM 3apsKaercs OT OPraHOB
4yBCTBOBAHMSI.

Takum o6paszomM, 3akon BPEMEHU u 3akon [TIPOCTPAHCTBA 00benuHeHbI €TUHOM MEPOM -
yacTtoToil kosnebGanuii. [Tostomy Bpemst kaxxnoit ¢opmbl BeliecTBa COU3MEPUMO ¢ OECKOHEUHOCTBIO U
BeuHOCThI0 Bcenennoit. Ileprox (Bpemst omHOoro kosiebaHust) «T» sBIsieTcss oOpaTHOW BEITMYMHOM
4acTOTHI «f»:

T = 1/f. A gacroTa cBsi3aHa Pa3MEPHOCTHIO C JUTMHOM AnekTpoMarHuTHo# BonHb!: f (Mrm) = 300/,
rje A — JUIMHA BOJIHBI B MeTpax. Torna nepuos «T» uMeeT pa3MepHOCTb — CEKYH/IbI.

3aKOH BPEMEHU U NPOCTPAHCTBA NOJYMHEH YHMBEPCAJIBLHOMY 3aKOHY COXPAHEHHUS U Pa3BUTHUSA
Kuzuu. Ilostomy kaxknmas ¢opma BemectBa ectb MEPA (pagmoanTtenHa) uH(pOpMamoHHOTO
COZCpKAHUs DJIEKTPOMArHUTHOM BOJIHBI BHELIHEH Cpelbl B IPOLECCE CBOEro pocra U passurud. [lpu
OTCYTCTBUM COOTBETCTBYIOIIETO 3JEKTPOMArHUTHOTO HMH(OPMAIMOHHOTO COJEpPKAHUSA IMPOUCXOIUT
BbIMHMpaHHE TeX (POpM, CHEKTp KOTOPBIX MCYe3 U3 BHELIHEH cpelbl. DTUM OOBSICHIETCS M COBPEMEHHOE
MacCcOBO€ BBIMHMPAHUE JKMBOTHBIX U PACTUTEIBHOCTH — HCYE3AIOT COOTBETCTBYIOLIME YaCTOTHBIE
rapMoHukHu B criekrpe CosHua. Kaxzaas 3Be3/1a U KaXAbld PaJMOaKTUBHBIA M30TOI COOTBETCTBYIOLIETO

12 H.B. ITerpos, Dmu¢u3 u cumBonusMm JpesHero Erunra packpeIBaroT TallHy KBAHTOBOT'O KOMITHIOTEPA MO3Ta YEIOBEKa 1
3emnn // «Axkagemus Tpunurapusma», M., Dn Ne 77-6567, my6:1.24982, 02.12.2018

13 o

PeTI/IKyJIHpHaH (bOpMaHI/IH 13 OOJIBIINX MAPpaAMUIAJIBbHBIX KJIICTOK-HEUPOHOB MO3ra, paclojIoKCHa B BUJIC CCTKU HaA
mpoaoJITroBaTOM MO3T¢C. IIuTaer mo3T HOYBIO, 4YTO (bPIKCPIpyeTCH Kak 6I)ICTPI>Iﬁ N napaaoxcaanmﬁ COH Yy KaKJ0r'o 4YCJIOBCKa
1y KaXXJI0Iro MJICKOIMUTAOMICTOCH.
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cemeiictBa — 310 reHeparoppl BPEMEHU JKusnu, reHepatopsl >XU3HEHHOM 5SHepruu B ¢opme
U3JIy4CHUM.

[ABa Buaa matepun

Hanomuum, 4yTo OyKBaJIbHO BCE BHJIBI M3Iy4E€HUH, Bce (POPMBI BELIECTBA, BCE €CTECTBEHHBIE CUIIBI
B npupoe u cama JKu3Hp UMEIOT OJIHO MPOUCXOXKAECHHE — dJIeKTpoMarHuTHoe. 1 motomy Bcem (popmam
BEIIeCTBA TPeOyeTcsl AIIEKTpUYECKast SHEPTHs Ul CBOETO CYLIECTBOBAHUS M MarHUTHas MHGOpMAaIys
(unM mporpamma) JUisi CBOETO POCTa W Pa3BHUTHS MO 3aKOHY (Pa3oBBIX MPEBpAIICHUN 0 COBEPLICHCTBA
€CTECTBEHHOM paauanuu (s 4eloBeKa — 3TO COCTOSIHUE CBSTOTO, MyJApela, YuuTess, MaxaTMbl) HIH
COOTBETCTBUIO MH(OPMAIMOHHBIM YCJIOBUSM BHEIIHEH cpeabl. (OOpabareiBas BHEUIHME H3IYYEHUS,
¢dopma BemecTBa caMa CTaHOBUTCS U3iydaresieM (10 aHaJOTMU: YYCHHK CO BPEMEHEM CcaM CTaHOBUTCS
Vuurenem). CHEKTp U3IYYCHHs KaKAOTO aToMa TOXKISCTBEHEH €ro JK€ CIEKTPY MOIJIONMICHUS.
Kocmuueckast cBeTOHOCHast MaTrepHsi SBISIETCS BOCIPHUEMHUIICH M KOPMMIIHUIIEH, MOCKOJBKY TOJIBKO
yepe3 He€ BbIcIIME Hlen reHoma (emuypra kocMoca) peaau3yroTcsi B MUP YyBCTBEHHBIX (DEHOMEHOB,
3Ta cpejia B MOJHOM CMBICIIE CJIOBAa CTAaHOBUTCS MAaTephl0 BCEX BEIllEd, OHA BCKAPMIIMBACT BCE KHUBOE
HacesneHue kocMoca. Tak Mbicnwi [1maToH, Tak B pealbHOCTU FOBOPUT U YHUBEPCAJIBHBIN 3aKOH KU3HHU
KocMoca.

BooOmie-To cymectByer Tpu BuAa Marepud: 1) HEMOCPEICTBEHHO BEYHO CYIIECTBYHOLIAS
OJTHOPOJIHAasi CBETOHOCHAsi MaTEepPHsi KOCMHYECKOTO MPOCTPAHCTBA, 2) 3Ta )K€ Marepus, NpUBEIEHHAS B
COCTOSTHHE BO30Y)KJICHHUS, CTAHOBUTCSI TOHKOH ITOJICBOM MaTepueid, u 3) aToMapHas Marepus (BeIecTBo),
MOJIydeHHasi OT B3aUMOJICUCTBUS MH(POPMALMOHHBIX MaTpHI] BOJOPOJA C IOJIEBOH (OpPMOI MaTepHH.
’KuBoil mporecc B KOCMOCE OCHOBAaH Ha B3aMMOJEHCTBHM JIBYX BHJOB MaTepuM — IIOJIEBOH U
BellecTBeHHOH. B 3TOoM mporecce 3aHATO Bcero okono 2-10% mocTOSIHHOM CBETOHOCHOW MaTepuH
KOCMOCa, OcTajlbHasi €€ 4acTh HE WCIOJIB3YeTCS B JAHHBIA Nepuoj, M (UMK HazBaau e€ TEMHOMN
matepueil ¢ TéMHOI »Heprueil. Ilpu 3ToM BemecTBeHHBIE (POPMBI MOTYT OBITH JIEKTPONPOBOAHBIMH U
HETIPOBOISIINMH JJIEKTPUUECKHNA TOK (IMIIEKTPUKU MU U30JISTOPBI).

B Mukpo M Makpomupe ABM)KEHHE BEIIECTBEHHBIX TeJl MPOUCXOJUT B HEOIHOPOIHBIX
AIIEKTPUYECKUX IMOJIAX, YTO NPUBOAUT K DJICKTPUUYECKUM W MArHUTHBIM SIBICHHUSAM. JlHaneKkTpukam,
MOJTYIIPOBOIHUKAM, ITPOBOJITHUKAM M CBEPXIPOBOAHUKAM COOTBETCTBYIOT MarHUTHbIE (DOPMBI BElIECTBA!
JMaMarHeTUKH, MapaMarHeTHKH, (eppoMarHeTHKH W CBEPXMPOBOIIINE MarHUTHBL. Bce 3T (asbl
HBOJIIOIMH 3aKaHYMBAIOTCS €CTECTBEHHOM paJMaliiel, TakoB 3aKOH JKHU3HU.

Kak B cBo€ Bpems roBopun benoowcamun @Ppankiun: «obvikHosenHas mamepus (eewecmso u3z
amomog) nO OMHOWIEHUIO K I1eKmpudeckou cuokocmu (DNEKTPUYECKUE TOKHU) Aeasemcsi Kak Ovl
c8oeobpasHou 2yOKou», BIUTHIBAIOIIEH 3JekTpuuecTBo. Jlro6oe Teno Omaromapst OJHOMY JIMIIb
NPUOIIDKEHHIO K IPYrOMY TeJTy, UMEIOLIEMY HapyKHBIH AJIEKTPUUECKH 3apss (OHO Ha’JIEKTPU30BAHO),
CaMO CTaHOBUTCS OJIEKTPUUECKH 3apsOKCHHbIM. B auanexTpuke, HaxoAsmeMmcs MOJA JelcTBUEM
AIIEKTPOABIDKYIIMX CHJI AJIEKTPUYECKOTO TOJISA, IEKTPUUECTBO KAXKIOW MOJIEKYJIbl CMEIIAeTCs TaK, YTO
O/lHA CTOpPOHA MOJIEKYJIbl CTAHOBHUTCA 3apsSKEHHOM TOJOXKMTENbHO, a MPOTHUBOMOJIOXKHAS —
OTpHIIATENIbHO, OTMeuasn euié Ha 3ape OCBOEHHus auekrpoMarserusma Jhxkeiimc Kiepk Maxkcseni.
JM3IEeKTPUK B 3JEKTPUUECKOM I10JI€ MOJIAPU3YETCs, CTAHOBHUTCS JIEKTPUUYECKUM JUIOJIEM, CIOCOOHBIM
HE TOJBKO NpPUHHMAaTh, HO M caM H3Iy4arh (BO30yXKJaTh) OSJIEKTPOMAarHUTHbIC BOJHBI. [loHsATHE
OUDNIEKMPU4eCKOU NPOoHUYaeMoCmu, XapakTepu3yIolenl oclabiIeHnue gHeune20 21eKmpuyecko2o nojis B
JMRIIEeKTpHKe, Obl1o BBeeHo Maiikiom ®dapaneem B 1837 romy nojx Ha3BaHUEM «)Y0enbHOU UHOYKMUBHOU
CHOCOOHOCMU.

Jlnst obecrieueHns Xoja >KMBOTO KoJeOaTenbHOro (aBTOKOJIEOATENbHOr0) IMpolecca KaXIoro
atroma TpeOyercs: 1) morpebieHue SHEpruu; 2) UMETh HporpamMmy pasBHTHsS, U 3) 0e30MIMO0YHYIO
nepeaayy MH(POPMAIIMOHHOIO CcojepKaHus Ha Oosibiine pacctostHusA. [103TOMy ImpOCTpaHCTBO KOCMOca
NOCTOSTHHO ~3allOJTHCHO CBETOHOCHOH Matepuedl (poToHHOW cpemoil — ympyroil, HEC)KUMaeMOH,
KOHTHHYaJIbHOM, CIUIOIIHOM), OOJIaJaroei 3eKTpuYeckor sHeprueid. MIMEHHO 3Ta cpena Mmo3BOJISET
0e301nb0YHyI0 Nepeayy HHOOPMAIIMOHHOTO B3aMMO/ICHCTBUS MEXKIly TeHETHUECKHM IICHTPOM (S1pomM
Bcenenckoit mamsti) 1 GopMamu BemiecTa. [IpuMepoM JIeKTPOMAarHUTHOTO B3aMMOICHCTBHSI BEIECTBA
C M3JIyYCHMSIMH TMOMHMMO (OTOCHHTE3a 3€NEHBIX PACTEHHM SBISETCSd HAJIWYME TPAHUYHBIX YacToOT,
CIOCOOHBIX BBI3BATh MOSIBJICHHE IEKTPHUUSCKUX TOKOB B MeTaiiax (cMm. Tabmuiy Nel).
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Merann . C,Q;‘é’;ﬁ,‘;“j’f, nﬁmﬁlx PaGora BLiX0ja, 6

Noatua . . . . .+« « . ' 185—280 6,67—4,40
JKeneso e e W R W R N T 259—315 4,77—3,92
CypeMa o o o v v v e s - 307 4,02

AmMOMHHHET . . . . . . < . 298—439 4,14—2,81
Harpuit ~ . . .7 v o o o, 583—600 2,11—2,06
Kamwit . . . . « « o « . . : 612—710 2,01—1,74
PyGupnin . . . . . . . . . 810 1,52

Leanit « v ¢ =« « &« o & 630—900 1,96—1,37

Tabmuma Nel. I'pannuHas AjaMHA CBETOBOW BOJHBI M paboTa BBIXOJA AJIEKTPOHOB (HAyayuo MOSBICHHS
TOKa) JUIsi HEKOTOPBIX METAJUIOB.

Bcenennas orpannyeHna B pa3Mepax CBOMMH MarHUTHBIMU CHJIOBBIMHU JIMHUSIMHU, COCTOUT M3 si/Ipa
TeHETHYECKOM MaMsTH (C MAarHUTHBIMU CBOMCTBAMH, UICTOYHHK MarHUTHBIX CHJIOBBIX JIMHUN) U BHEIIHETO
KOCMHUYECKOr0 TpOCTpaHCTBAa (C  AJICKTPUYECKHMMHU CBOWCTBaMH), W3HAYaIbHO  3allOJHEHHOTO
CBETOHOCHOW Marepueil. MarHUTHbBIE CHIIOBBIE JIMHUM 3aMKHYTHl HA UCTOUYHUK MX F€HEepaluu, U IOTOMY
NPOCTPAHCTBO JAMHAMHUKM KHBBIX IIPOLIECCOB BCErja OrpaHWYeHO. B Hauame BOCIpPOM3BOJCTBA
TeHETHYECKOM naMsITu TeHETUYECKOe PO reHepupyeT/Bo30yxIaeT MUKDPOBOTIHOBbILI
INIeKMpoMasHumublil pon BO BCEM NPOCTPAHCTBE CBETOHOCHOM cpenbl kKocMoca (cM. puc. 1), mpu 3ToM
cpeaa KocMoca Clerka pas3orpeBaeTcs, YToObl MOXHO OBIJIO OCYHIECTBIATH HH(POPMALMOHHOE
B3aUMO/ICHCTBHE.

Puc. 1. I'padpuk wuHTEHCHMBHOCTH (hoHA
14 L AJIEKTPOMArHUTHBIX ~HM3JIY4YE€HHH KOCMHYECKOTO
: MPOCTPAHCTBA.

HUnpakpacHele
HCTOYHUKH

Penuktosoe
U3NyyYeHue

_on| PaaMOMCTOYRUKH
Tounble U3MepeHUs: Ha JJIMHE BOJHBI 7,35

HHTEHCHBHDCTB.SPI‘fCME- c-crep-Tu
=

24| i ngzy:;:uimr‘::auwu cM (uactota 4080MI'1) mokasanu, 4TO KITYMHUT
10 NPaKTU4YeCKU BCE HEOO, TeMIOBass HHTEHCUBHOCTD
26| 3TOro u3mydeHus cocraeiser 3,5°K.  O10
10 M30BITOYHOE IIYMOBOE U3JIydeHUE HE 3aBHCUT HU
“]"23 L OT KOHCTPYKIIMU aHTEHH, HU OT TEIUIOBBIX IIYMOB
.+iDﬂlM I:‘ ';M II][; — ;ﬂ jooA  H3ydenui 3emnu u e€ armocdepbl, He

JLAMHA BONHBI MU3MEHSUIOCH OT HampaBlieHUS aHTEHHBI B JIO0YIO
TOYKY Heba, SBISETCS paBHOMEPHBIM M CTA0OMIBHBIM B JIF000€ BpeMs CyTOK U B JIF0O0E BpeMs roJia.

[Tomumo 0011€T0 MOCTOSTHHOTO (POHA PUTMHUYHO T€HEPUPYIOTCS CBOOOIHBIE DJIEKTPOMArHUTHBIE
BOJIHBI (reHepupyrTCs paboToil reHoma siapa Bcenennoit). Tak Ha (oHE MHUKPOBOJHOBBIX BOJIH
dopmupyetcss uHopmalroHHas moieBas Gopma MaTepud — HHGOPMAIMOHHBIE AJIEKTPOMArHUTHBIC
noJist. 1o Mbiciu [emuypra — TBopia Bcex Gopm BeriecTBa. JDTO yKe pealibHas MporpamMma pa3BUTUS
JKu3nu B kocMoce.

OOHOBpPEMEHHO Te€HeTHYeCKUi UEeHTp BceleHHOW TeHepupyer OrpoMHYH Maccy aTOMOB
Bojiopoa (mna3my wim BeeneHckuit BeTep, aHaIOTHYHbIH MecTHOMY COJIHEUHOMY BETPY Ui 3eMIIH) Kak
pe3ynbTaT OT PaJuOAKTUBHOTO PacIajga HEUTPOHOB — JIEMEHTAPHBIX YaCTHUI] TEHETUUYECKOU CTPYKTYpbI
namsatu sapa Bceenennoit.  CoOCTBEHHBINM CIEKTp YacTOT aTOMOB BOJOpPOJAA TEPEKPHIBaeT BeCh
YaCTOTHBIN JHMANa30H W3Ny4eHHi siipa reHoma Beenennoil. Cemb HHPOPMAIIMOHHBIX MAaTPHUI] BOJOPOAA
JIBYX HampaBJICHU# BpalleHus (JEBOTO M MPABOT0) HAYWHAIOT TPYAUTHCS, MPeOoOpPa30BhIBAs H3ITyICHHUS
A]Ipa TEHOMAa B aTOMapHBIE CTPYKTYPHI, POPMUPYS MEPUOAUUYECKYIO CUCTEMY XUMUYECKHUX DJIEMEHTOB.
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[TomMurMoO 0011I€r0 MOCTOSHHOTO (POHA PUTMHYHO T'€HEPHUPYIOTCS CBOOOIHBIEC JIEKTPOMArHUTHBIE
BOJIHBI (reHepupyloTcs paboToil reHoma siapa Bcenennoit). Tak Ha (oHE MHKpPOBOIHOBBIX BOJIH
dopmupyercst uHbopMaIMOHHast ToneBas ¢opma Marepud — HHGOPMAMOHHBIE AJIEKTPOMAarHUTHbIC
noJist. Ot1o Mbiciu Jlemuypra — TBopua Bcex ¢opm BemiecTBa. ITO yxe peajbHasi IporpaMma pa3BUTHS
Kuznu B xocMoce.

OZHOBpEMEHHO TIEHETUYECKUM UEHTp BceleHHON TIeHepupyeT OrpOMHYI0 Maccy aTOMOB
BosiopoJa (ma3my uiu BeeneHckuit Betep, aHanorn4yueiii MectHOMY COJTHEUHOMY BETPY JUIs 3€MIIN) Kak
pe3ynbTar OT PaJuOaKTHUBHOIO PAaCIaa HEUTPOHOB — DJIEMEHTAPHBIX YaCTUL] T€HETUYECKOU CTPYKTYpbI
namsatu sapa Bceenennoit.  CoOCTBEHHBINM CIEKTP YacTOT aTOMOB BOJOPOAA TEPEKPHIBAE€T BeCh
YaCTOTHBIM JMana3oH W3MydeHui siipa renoma Beenennoit. CeMp MH(GOPMALMOHHBIX MaTPULl BOJOPOJIA
IBYX HAIpaBJICHUI BpalleHHsi (JIEBOTO M MPABOr0) HAUYMHAIOT TPYAHUTHCS, MPEOOPa30BbIBAs M3Iy4CHHS
A7pa TEHOMA B aTOMapHbIE CTPYKTYPHI, (GOPMUPYS IEPUOJHUUECKYIO CHCTEMY XUMUYECKHX 3JIEMEHTOB.

YacToTHRId  jAMana3oH  u3dydyeHuid  ['eHoma — mpexacraBisieT  cOOOHM  JIOTHYECKYIO
[IOCJIEA0BATEIBHOCTD MBICIIEH, HAYIIUX B SIPE FT€HOMA, ITIOCKOJIbKY, €CIIU €CTh IIaMsTh, TO €CTh U IIPOLIECC
MBILIUIEHUSI. MBIIUIEHHE — 3TO CBOMCTBO BCAKOM CTPYKTYphl HaMsTU. MBIIIJIEHHE €CTh CIOoco0
CyIIecTBOBaHMS maMsTu. JIrobas cTpykTypa mamsTH COCTOUT U3 OTHENbHBIX, YCIOBHO T'OBOpS, T€HOB
(MHAMBHYaJIbHBIX 3JEMEHTOB MaMATH CO CBOMMH cBoiicTBamM). OHM HOCAT MarHUTHBIH Xapakrtep, U
[IOTOMY MBIIIJIEHUE TOXKICCTBEHHO IIOSBJICHUIO IIONEPEUYHBIX MArHUTHBIX BOJIH, KOTOpBIE Cpasy Xke
BBI3BIBAIOT MPOJOJIBHBIE 3BYKOBBIE BOJIHBI — 3TO U €CTh IIPOLECC MBILLICHUS, MOYJIMPOBAHHBINA 3BYKOM.
OTO 37EKTPOMAarHUTHBIN 3BYK.

BocmpousBoactBo reHoma (ero yIBOGHHE) CBA3aHO C JABYMs IpoleccamH (IyXOBHBIM U
MaTepUalIbHBIM), TIPH 9TOM COOBITHSI Pa3BOPAUYMBAIOTCS B SIPE U B KOCMUYECKOM IPOCTPAHCTBE!

1) nenocpencreenno 100% ToyHOE KOMUPOBAaHUE IEMEHTOB MTAMSTH BHYTPH MPOCTPAHCTBA S/Ipa
reHOMa.

2) W3roroBneHWe HCTOYHUKOB DHEPreTUYECKOTO MHTAHHS ISl TeX TI'CHOB, y KOTOPBIX ATH
UCTOYHUKH COCTapHiHCh (0K0io 2-3%) B OTKPBITOM KOCMHYECKOM MPOCTPAaHCTBE 3a Mpe/eNaMH siapa
reHoMa (TOXXJECTBO pabOThl OMOJOTMYECKOH KIETKHM TIPH  yJBOCHHH-Pa3MHOXEHUH  KIIETOK).
BocnpousBoaCcTBO konuu ceHoma NPOUCXOTUT B CAMOM SJIPE, & U320MO6G/eHUe UCTOYHUKOE IHEepIuU
(BeuiecTBEeHHBIX (POPM) MPOUCXOJHUT B CBETOHOCHOW Cpele KOCMHUYECKOrO MpocTpaHcTBa. [loaTomy He
BCSl HEPIHsI CBETOHOCHOW CpeJibl UCTIOIb3YeTCs sl TBOPEHUSI HCTOYHUKOB SHEPIHH, a TOJIBKO OKOJIO 2-
10%. Orcroaa MOHATHO, YTO OCTABILASCS CBETOHOCHAs MaTepHsi U SABISETCS TOH caMOM «TEMHON»
Mmatepuel, oOnanaromeil «TEMHON» 3HEprueil, He yJacTBYIOLIEH B JKMBOM MpOIECCe CHUSIONIUX 3BE3N.
BooOmie-To OoHa KOCBEHHO y4yacTBYeT B OTOM IIpolecce, Oyaydd B €AMHOM KOHTHHYAJIbHOM
IIPOCTPAHCTBE CBETOHOCHON MAaTEPUH.

CeMb THIIOB aTOMOB BOJOpOJa JBYX HANpaBICHHH BpamleHHs (JEBOr0 M TPABOro, OPTO M
1apaBoJI0PO/I) TMPUCTIOCOOTICHBI ISl B3aUMOACUCTBHUS C M3IYYCHUSIMH (Yepe3 MOCPEACTBO CBETOHOCHOM
MaTepu M SIICKTPOHHOW O0OJIOUKH), UAYLIIMMU U3 LEHTpa TeHoMma. Tak aToMbl BOJOPOJa CTAaHOBSITCS
UHGOPMALIMOHHBIMM ~ MAaTPULIAMU Ul TOCTPOEHHSI MEPUOJUYECKON MOCIeOBATENbHOCTH BCEX
COBPEMEHHBIX aTOMOB XHMHUYECKHMX 3JIeMEHTOB. OTCl0Jla NOHATHO BO3HUKHOBEHHME  MHUCTHYECKOIO
3Ha4YeHus HUGpbI ceMb, koTopoe [1naroH cBs3bIBai ¢ BUAaMU U GopMaMH IBUKEHHUS, TIpHUJIaBasi ceMEpKe
CUMBOJIMUECKUI cMbIci. M oH ObuI Ipas.

[To stomy mnoBoay Apucrorenb B «Metapu3uke» MNOMNbITAICI MocMesTbes Haa [linatoHow,
3aMEeTHB, YTO YHMCJIa HE MOryT OBbITh NPUYMHOM Belled, Ba)KHO, FOBOPHJ OH, HE CaMO YHUCIO, a
cooTHomeHue uwucesn. Kakum Ob1 ganék ApHUCTOTENb OT MCTHUHBI, MO0 HE C€aMO YHUCIO, HU HX
COOTHOIIEHUS, a HEMOCPEACTBEHHO CeMb THUIOB (OopM HUHPOPMALMOHHBIX MATPULl BOAOPOAA,
B3aUMOJICHCTBYS C 3JIEKTPOMAarHUTHOM MPOrpamMMoil B BHJIE CeMM LIBETOB cnekTpa Cera, GOpMUPYIOT
ocHOBY JKu3Hu B KocMoce. 3aKOH CEMUPUYHOCTH OOBSACHSICTCS MMEHHO 3THM CBOWCTBOM, OTCIOJA U
MHUCTHKA CeMEPKU Kak HU(PbI, HO HE caMu LUQPBI BaXkHbI, a T€ (OPMBbI, KOTOPBIX OHU UCUHCIISIOT.

Tak mo xoxy ¢a3oBbix npespamienuii Bemectsa (Orons — Bozayx — Bona — 3emuist) oOpasyercst
BTOpas popma MaTepuu — aTOMapHa;I14 WIN BellecTBeHHas (opMa Marepuu — MepHoJuyecKas cucTema
aTOMOB. ACTPOHOMBI 10 CHX IIOP CIIOPSAT O IPOUCXO0KJIEHUU aTOMOB BOJOPOJA B KOCMOCE, YTO SIBJIAETCS

1 Jlocer A.®. Jlekcuka apeBHErpedecKoro yuenus o6 snementax.//Bompocst punocodmi. M.: 1969. -435.
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X HUCTOYHHMKOM, OTKyJAa €ro ctonbko Oepérca? Ilpemiaraemas B crarbe uies >KUBOTO KOocMoca JaéT
TOYHOE NPEACTABICHUE O IIPOUCXOKACHUN aTOMOB BOJOPOJA B KOCMOCE.

A ¢unocodsl 10 cuX MOp CHOPAT O TOM, OTKY/Ia IPEKU MOTydmiin cinoBo «ATOM», nenas BBIBOJ,
9T0 (PMHUKUHUIBI IOJIM TpeKkaM U andasuT, U nonstue cnoBa «KATOM». Ctpannblie ¢punocodsl. A oTKyaa
¢buHUKUIIBI Bc€ 3TO B3sn? [loueMy-To UTHOPUPYIOTCS 1O CHUX MOpP CBEICHMS O 30/MAaKaIbHOM Toje, O
NpeapIAyIEed IMBUIN3ALMH JIFOAEH, O BOSBHUKHOBEHUM BBICOKOW Hayku B Erurmre, 0 Murpauuu Jironeu c
noJisipHOU oOnactu. A30yKa pPYCCKOTO sI3bIKa IMO3BOJISIET OOBSICHHUTH DHEPTeTHUECKUN CMBICT CIIOBA
«ATOM» - 310 *u3HEHHAs cuia (A), 3JEKTPOMAarHUTHBIC U3JIyUEHUs, 3TO CHJia, BocrpousBoaumas (M)
crpykrypoit mamsata  (O). UroObr coctaButr A3BYKY, BIOXHB B 3BYKH-OYKBbI H3HAYaJIbHBIN
€CTECTBEHHBIH CMBICH, HAJ0 OBLJIO MMETh 3HAHHUS 3aKOHOB NPHUPOJABI 00 IBOJIOLUM, O IMPEBpPAIICHUU
BEIIECTBA, O CTPOEHUM aTOMOB M UX cUCTeMBl. i1 3TOro Hago MPOXKUTh HE OAMH 30UaKaJIbHBIN IO/,
YTOOBI MOJTYYUTh SHAHUS .

CoBpeMeHHbIC 3HAHUSI YTBEP)KJIAIOT, YTO KAXKIBIA aToM *KHUBET B cooOriecTBe cede MmoJ00HbIX,
CEeMEUCTBOM H30TOIOB, MOCIEIHUN U3 KOTOPBIX BCEI/la SIBISIETCS COBEpILIEHHON (OpMON U MOTOMY OH
panuoakTuBHbI. I[lpm 3TOM BCSd NEPUOAMYHOCTH K3 MHOTMX CEMEWCTB AaTOMOB 3aKaHYMBAETCA
(opMHpOBaHKEM LIENIOTO PAJAMOAKTUBHOTO CEMEHCTBA U30TOMOB (ypaH, paiuii).

HanomHum n1s nmpumepa: BOJOPOAHOE CEMENCTBO HauuHaercs ¢ Orus-paauanuv OJMHOYHOIO
HEWTPOHA, M BKIIOYAET TPU H30TONA — BOJOPOA, AeWTepuid, TpUTHM. TpuTUil — pagMOaKTUBHBIM,
KOHEUYHBIN M30TOIl CEMEMCTBA BOAOpOoaa. HanmoMHuM, 4TO Ka)Ka0€ MOCIENYIOLIEE CEMEUCTBO M30TOIIOB
OJHOTO BHJIa aToMa XMMHYECKOro 3jnemeHTa 3apoxpaaercas o PACIIAIIA HEWTPOHA mnocneasero
M30TOMNA Mpeaplaylero ceMmeiicrsa. Hampumep, pacmag BTOPOro HEWTpPOHA y TPUTHA HPUBOIUT K
(OpPMHPOBAHUIO TEPBOTO H30TONMA aTOMOB reius (oOpasyercss renuii — TpH, HAYMHAETCS HOBOE
cemelictBo). M Tak mo Bced mepuoauueckoit Tabmmie 3iaemeHToB. C OrHsa (paauanuss HEHTpPOHA)
oOpaszoBaics Bogopoa M OrHéM pagualvy TPUTHS 3aKAaHUYMBAETCS CEMEHCTBO BOJOPOJA, OTKpPbIBas
Ha4aji0 HOBOT'O IIEPHUOAA VISl CO3/IaHUS HOBOTO AJIEMEHTA - reusl. TakoB 3akoH OrHs JKU3HHM KOCMOCA: U3
OOUHOUHBIX DNIEKIMPOMASHUMHBIX BUXDETl 3aPOACOAIOMCIL 6CE MUPDL.

KoHe4yHO! 1eNbl0 KUBOIO Ipoliecca SBISETCS JOCTHKEHHWE  BEIIECTBOM COBEPIIEHHOTO
COCTOSIHUS, U MOTOMY 3TO BELIECTBO CTAHOBUTCS HAWJIYUIIMM B KaueCTBE HMCTOYHUKA MPOTPaMMHOIO
obecnieuenus, B obmiem ciyqae — YUUTEJIEM xu3au 11 emé HenocBsIEHHbIX.

EauHbIN NUVIAaH NOCTPOEHHUS BeexX (popM BelecTsa

[TockonbKy cpea KOCMOCa 3alloJIHEHa DJICKTPOMAarHUTHOW MaTephel, a TeHETHYECKHH IIEHTP
reHepupyet CBeT M Bce THUIBI U3IYy4SHUH, TO BCe (POPMBI BEIIECTBA JIOJDKHBI 00JIaIaTh YHUBEPCAIBHOM
CIIOCOOHOCTBIO — 0e30mMO0YHO W3BJIEKaTh DHEPrOMH(POPMAIIMOHHOE COJEpXKaHUE (IIEKTPUUECKYIO
SHEPTHIO M 3aKOHBI )KHBOTO MPOLIECCa, BIOKECHHBIEC B (JOpPME MOAYJISINHU B 3JIEKTPOMarHUTHbIE BOJIHBI). 1
OTOMY Bce 0e3 HCKIIIoUeHUsT (JOpMBI aTOMapHON MaTepuH, BKIIIOYAsi Bce OMOCYIECTBA, WUMEIOT €AWHBIN
YHUBEPCAJIbHBIA IUIAaH CTPOCHUS. OTO MAWMIONBHBIM  IUIAaH CTPOCHHS, OH BKJIIOYaeT B ce0S —
YyBCTBUTEIbHYIO 0005109Ky (cBOiicTBO Mykckoro Hawana) u crpykrypy nmamsitu (cBoiicTBo JKeHCKOTO
Hauvana). )Ku3Hp MMeeT 3JIeKTPOMarHUTHOE TIPOUCXOKIICHHE.

YyBcTBUTEIbHAsE 000/10YKAa TIOCTPOEHA 110 THITy IOCIEIOBATEIFHOTO AJIEKTPUYECKOTO
KOJIeOATEeIBHOTO KOHTYpa, pabOTaloIero B YCIOBUSAX pe30oHaHca HampspkeHuid. OHa BKIIIOYaeT B ceds
HETIOCPEICTBEHHO PEIEeNTOPHI (MM 3JEKTPOHHYIO 000JIOUKY) M ONEPATHBHYIO MaMSITh C UHIYKTUBHBIMH
cBoiictBamu. UyBcTBUTENIbHAs 000J0YKa NMPEOOPa30BBIBACT 3JICKTPOMATHUTHBIE IIOJIS/BOJHBI B CEPHIO
JIOTMYECKOH TOCIIEeIOBATENILHOCTU 3JIEKTPUYECKUX 3apsoB, HECyllell MHPOPMAIMOHHBIA CMBICI. JTa
HIOCJIEZIOBATEIbHOCTh 3aps/IOB BBI3BIBACT BHYTPEHHHE NEPECTPOCHUSI M HOBBIC NMOCTPOCHUS CTPYKTYPHI
(hazoBbIe MpeBpaleHKs BTOPOTO POJIa), TaK TOKH 3apsi/IOB MEPEJaloTCcsl B CTPYKTYPY JOJITOBPEMEHHOU
namati. HactpoeHa uyBcTBUTENbHAs 000JI0YKa BCET/ia TOJBKO Ha ¥4 JJIMHBI BOJIHBI, IpHCyLIed (opme
JTAHHOTO THIIA BellecTBa. B 3ToM KpoeTcs 3aKoH (a30BbIX MpeBpallieHuii: BcE HaunHaeTcs ¢ Ga3bl OroHb

15

Ierpor H. B., Ilerposa I'. T'. Mucmuyusm 36yxo6, omodpascaemvix 6ykeami az0yKu s#cueo20 pycckozo azvika. [IM.:
«M3narensckuii [Jom @onuym». CozHanue u Gpuzndeckast peaibHOCTb. —c33-49.
ITerpos H. B. Butakocmororusi: ocHOBa Juist oHUMaHus peanbHoro 3Hanus. CII0.: «bepecra». 2013. -388c.
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(reHepaius CBeTa W IPYrHX W3JIYYCHHIT), KOTOpas COOTBETCTBYET YCIOBHUSM BECHBI (3apOXKICHHUS), @ 3TO
BCETO ¥4 4acTh epUO/Ia Pa3BUTHSI JAHHOTO BHJA KHUBBIX CTPYKTYp (BECHa — JIETO — OCEHBb — 3Ma).

CTpyKTypa [0JroOBpeMEeHHOil NaMATH  KaXI0W (GOpPMBI BEIIECTBA MCIOJHIETCS B BHUJE
NapaJuIeIbHOTO KOJIE0AaTEIbHOTO KOHTYPa U COCTOMT M3 3aMKHYTBIX KOHTYPOB C TOKOM (T€HOB HaMsTH),
U TOTOMY OHa o00Jazaer MarHUTHBIM MoOMeHTOM. CTpykTypa mnamsTu paboTaeT B peXUME
ANEKTPHUUECKOTO PE30HAaHCa — pE30HAHCa TOKOB, W IOTOMY O0JiaJaeT CBOWCTBOM HMHAYKIHMH (U
UHTYUIMH), CBOCTBOM MarHMUTHOTO PE30HAHCA NATBHOICHCTBHEM

Enunblil yHUBEpCaIbHBIM 3aKOH COXpaHEHMs W pa3BUTHs JKU3HM OCHOBaH Ha BOCIIPOM3BOJCTBE
TEHETHYECKOM WH(OpPMAIlMM C HUCIOJIb30BAHUEM €IWHOTO YHHMBEPCAIBHOTO (JMIONBHOIO) IUIaHa
CTPOEHUSI, 0OECIIEUNBAIOIIETO PUTM KOJIEOATENBHOTO TMpolecca (PU3NIECKOTO MPEBPAILEHUS] CTPYKTYPHI
BEIIECTBAa B JIOTMYECKOW MOCIEN0BATENbHOCTH (Da30BBIX MpeBpalieHuid. Bc€ 3To sBisieTcst 0CHOBOM
TBOPYECKOTO  co3iaHuss  (opM  BemecTBa C  IeNbl0  TBOpeHUs  JIyXOBHOW  CyIIHOCTH
(sHepronHopMaMOHHON cyOcTaHIK i Mbiciu). s TBopenust Jlyxa Bcerja HyxHa jxuBas ¢popma
BeniecTBa. [loatomy XKu3Hb — 310 BeuHbIl 1BUKUTEND BeeneHHOM.

3aKoH (pa30BbIX NPeBpalleHUH

3akon ¢a3oBeix mnpeBpamienuil BemectBa kak CUCTEMbBI dopmynupyercss KpaTko Tak: &
npoyecce ¢azoevix npespaujenuii npeovloywas Gaza coCmoaHUs 8ewecmea sA6IAemcs 4y6cmeumenbHoll
0007104KOU ONIs1 NOCNeOYIoue20 COCMOANHUS Geuwecmsed, KOmopoe A6JAemcs CMpYKmypou namsmu no
omuowlenulo K uyecmeumenvhon obonouxe. llenb (a3oBbIX mpeBpamieHUd — CPOPMHUPOBATH
COBEPILIECHHYIO CTPYKTYPHYIO (OpMy MNaMsATH — HOCHUTENS COBEpIIEHHOW JyXOBHOHM cymHocTH. B
Ouosorn4eckoil ku3HU mporecc (a3zoBbIX MpeBpalleHuil 3akaHunBaeTca GopmupoBanueM konuu JJHK.
Bo Bcenennoil ¢a3oBeie mpeBpaiieHus B KOCMOCE 3aKaHUMBAIOTCS CO3/IaHUEM KPHUCTAJUIMYECKOi
cTpyKTyphl ['eHOMa BeeneHHOM ¢ MCTOYHMKAaMU MUTaHUS.

Tax Bo3ayx siBasercs ctpykrypoil nmamstu OrHsi, a caM OroHb — YyBCTBHUTEIHHON 000JI0YKOM
s Boznyxa. Ilpu stom mporpamma OrHsi Kak MBICHIb BOIUIONIAeTCs B (POPMBI BEIECTBA, Jenas MX
pasyMHBIMHU IO XO/Y BOJIIOLIUH, 110 X011y (ha30BBIX MIPEBpAILEHUH.

Bona sBnsiercs cTpykTypoit mamstu it Bo3ayxa (ans razoo0pasHoit dassl BemecTsa), a Bo3myx
(map, ra3) sIBISIETCS YyBCTBUTENBHOUM 00OMouKoW uisi skuakod (aser Boawl. Kpucramn (TBépmoe mmm
IUIOTHOE COCTOSIHME BEIIECTBA) SBISETCS CTPYKTYPOH WaMATH JKUAKOM (pa3bl BemecTBa, KOTOpas
ABJISICTCA UYBCTBUTEIbHON 0O0ONMOUYKOi TBEPHON (aszpl BemiecTBa. [IpuMepoM cCiryaT KpUCTaUIbI
neosurta’ .

Hanpumep, ruapatHas oOojouka JUisi OEITKOBOM MOJEKYJIbl MIPAaeT poOJib UYyBCTBUTEIBHOM
000JIOYKH Il CTPYKTYpbI Oenka, KOTopas SBJISETCS CTPYKTypoil maMatu rujapatHoit oOGosouku. Ilpum
UCIIApEHUH BOJIbI U3 KPHCTANIA, MMOCIEIHUI CTAHOBUTCS COBEPIICHHONW CTpyKTypoil mamsatu. Boxa B 81
pa3 ocnabiser, pacTBOpPsSET MEXATOMHbIE/MEXMOJICKYIAPHbIE CBA3HM, BbI3bIBAas JKUBOM Mpoliecc
[IEPECTPOCHMS, POCTAa U Pa3BUTHS IIPU HAJMYUU BHEIIHEW IEKTPOMArHUTHOM cpenibl. XOpOLIO U3BECTHO,
YTO HEHPOHHOM MaMATHU 4YEJIOBEKA BPEAECH HENOCPEACTBEHHBIM KOHTAKT C JKUIKOCTbIO, U IIOTOMY
HEHUPOHBI MO3ra U30JIMPOBAHBI CTPYKTYPOH acCTPOLUTOB OT KPOBEHOCHOU cucTeMbl. CTPYKType MaMsTH,
Hanpumep JIHK, BpeneH HemocpencTBeHHBIH KOHTAaKT C 3JCKTPOMAarHUTHBIMH W3IydeHUSMHU (C
paamanueii), MoXKeT IPOU30MTH MyTalus (M3MEHEHHE CTPYKTYPBI IAMATH, a 3TO HEOMYCTUMO).

Emé [IpeBHerpeueckuii Qumocod Ommenokn cuutan, yto cymectByioT UETBIPE snemenra,
KOTOpBIE IMEHOBAIMCh UM «KOPHSIMH» BCEX BEILEH: OrOHb, BO31YX, BOJA, 3eMis. OH cuuTall, 4TO CMEHY
Pa3IMYHBIX COCTOSIHUIM MUpPa BELIeH OCYLIECTBIIAIOT ABe cuiibl — JIt000Bb 1 Bpaxna. JIro60Bb coenunser,
a Bpaxna — paspeaunser Bce BemM. B Te rojpl 3TOro ObUIO AOCTATOYHO Ui OOBACHEHMs, HO B Halle
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IMerpos H.B. YHuBepcanbHas Gpusmaeckasi MOIENb KHBOM (OPMBI BEIIECTBA KAK OCHOBA 3aKOHA COXPAHEHUS KU3HH //
Hoocdepa. OdmectBo. Yenoek. — 2017. — Ne 7;
URL: noocivil.esrae.ru/252-1716 (nara oopamienus: 03.10.2017).
H.B. IlerpoB, YHuBepcanbHas puzndeckast MOJEIb XKHUBOH ()OPMBI BEIIECTBA KAK OCHOBA 3aKOHA COXPAHEHUS KU3HA
Il «Axanemus TpuauTapuzma», M., O Ne 77-6567, my6:1.23748, 21.09.2017
IMerpos H. B. BoiHOBast SHTPOIHS C TO3ULIMHK 3aKOHA COXpaHeHust ku3Hu.//Atomuas crparerus. Nel15. 2015r.

7 Tsopsx T. Kepp. Cunrernaeckue neomutsl. //Scientific American. 1989. Ne9.-¢.62.
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BpeMsl 3TOTO HEAOCTaTOYHO, Tpedyercs Oojee riyOOKOe MPOHMKHOBEHHWE B CYTh BeIIeH, B HX
JIEKTPOMArHUTHYIO PUPOLY.

[lnaron B guanore «Tumei»™® nucai, paccyxkzas 0 poXACHUM MUPOB BO BeenleHHOU: «nycmb dice
00bEMHBILL 00pa3 NUPamudsbl U 6yoem 8 Co21AcU cO CNPABEONIUBLIM PACCYHCOEHUEM U C NPABOONnododuem,
nepgonayanom u cemenem OcHsa. Bmopoe no poosxcoenuto meno mvl Hazoeém Bozodyxom, mpemve dce
Boooii». 3emnsa cranoButrcs 4eTBEPTOM (hazoil mpempamenus. O paavanuy B TO BpeMs HE 3HAIM.
CoBpemeHHas Hayka, OCBOMB IIOJIyYE€HUE SHEPIUM OT YIPABJIEHUS XOJOM paJMOaKTUBHOIO paclraja Ha
ADC, emé He mpunula K NOHMMAHHUIO CaMOM CYTH pajualuu KakK JOCTHKEHHUS COBEPILIEHCTBA B
sBoMOLMU atoMoB. JKemaem uMm ObicTpee HPUATH K STOMY IMOHUMaHHIO, MO0 OT 3TOrO 3aBUCUT
YCTOMUYUBBIN MyTh pa3BUTHUS YEIOBEUECTBA, U MPEKPAIlCHHE BCAKOH OOpHObI 1 HEHABHUCTH.

CeroaHs y)xe MOKHO CKa3aTbh, UTO 3aKoH (pa30BbIX IMPEBPAIECHHH BEIECTBA UMEET CBOCH LIENIbIO
JOCTH)KEHHE COBEpIICHCTBA — (DOPMUPOBAHME JOJITOBPEMEHHOM MaMATH HAa OCHOBE KPUCTAJUIMYECKOM
CTPYKTYPBI B IPOLIECCE BOCIPOU3BOACTBA FTEHETUUECKON NaMTH siapa BceneHHoM, UMEIen UCX0IHOE
KPHCTAITMYECKOE CTPOCHHE .,

Bocnpon3BoACTBO reHETUYECKON NaMATH IIOTOMY U Ha3bIBA€TCSl BOCIPOU3BOACTBOM, UYTO IYyTEM
¢azoBsix npespamienuii (Orouns — Bo3ayx — Boma — 3emiist) Bocco3maérest MCXOqHAs KPUCTAIUTMYECKAsT
CTPYKTYpa siipa kuBoM BcenenHoil. OTa uaes ciiy’)kKUT OCHOBaHHEM F'OBOPUTH O FEHETUUECKOM E€IMHCTBE
MHUpa KUBOTO KOCMHYECKOI'O IIPOCTPAHCTBA, O TOM, YTO BCE B KOCMOCE IMOPOXKAAETCS M pa3BUBAETCs
corimacHo (a3oBbIM IpeBpauieHusIM. [Ipu 3ToM Heliponnas namsims (TOJIOBHOTO MO3ra) HE SIBISETCS
BBICIIUM JIOCTHXKEHMEM NPUPOABI, a TOJIBKO MPOMEXKYTOYHBIM 3TaloM Ha MyTH (HOpMHUPOBaHUS
KPUCTAJIIMYECKON CTPYKTYpBI TaMSATH.

Yerplpe OCHOBHBIE (Da3bl COCTOSHHUS BellecTBa OO0ECNEeYMBAIOT TOYHOE BOCIIPOU3BOJICTBO
HCXOJTHOM KPUCTAUIMYECKON CTPYKTYpbl MaMaTh M (QopMHUpOBaHHE Uil HEE HCTOYHMKOB IHTAHUS
anekTpudeckor sHeprueil. M motomy Bce derhipe (as3pl MpeBpalleHus, CIeaylolie MHOTOKPAaTHO B
JIOTMYECKOM MOCIIeI0BATEILHOCTH OJIHA 32 JIPYTOi, HOCAT SHEPrOMH(POPMAIIMOHHBIN 3JI€KTPOMArHUTHBIN
xapakTep, obecrieunBas (ppakTaaIbHOE MOCTPOEHHE CTPYKTYPHI BEIIECTBA. DBOJIOLMOHHUPYIOT HE CaMH
aTOMBI, OHM OCTAIOTCSl TEMH K€ CaMbIMH B KaxJ0#l (ha3e BellecTBa, U3MEHSIETCS UX OpraHU3alMOHHAs
CTPYKTYPa, U3SMEHAEMCS DIHEePSOUHDOPMAYUOHHAS Cemb CUcmemsl COOOIIECTBA aTOMOB IO MYTH
CO3/IaHUsl — KJIACTE€POB, MOJIEKYJ, KPUCTAIUIMYECKUX PEIIETOK, KIETOK, (PU3MYECKHX Tel U UX CHUCTEM,
KOCMHMYECKUX TeNl U UX HHEPrOMH(POPMALIUMOHHBIX CUCTEM.

CnoBom ®A3A (c rpeueckoro si3bika) Ha3bIBacTCs — MosiBiieHUE (uero-aubo HoBoro). CroBoM
®A3A B cOBpeMEHHO 3HAaHUU 0003HAYAIOT:

1) xakoH-TM00 MOMEHT WJIH OTIENIFHYIO CTAJHIO Pa3BUTHS KaKOTO-JIMOO0 SBJICHUS WM Mpoliecca B
IPUPOJIE UM B YETIOBEYECKOM OOIIIECTBE.

2) B aCTpOHOMHH CJOBO (ha3a O3HA4aeT ONpPEACIEHHBII MOMEHT B NMEPHOIMYECKOM IPOIEcCce
pasButust/npesparienus, Hanpumep YETBIPE ¢a3er Jlynsl B onHoM 1ukie ocemenus: e€ CoiHueM B
pasHble MOMEHTHI €€ 00x0a BOKpyr 3emuu. Bokpyr cBoeit ocu Jlyna He Bpariaercsi, oHa 00XOAUT TEI0
3emiM MO Kpyry, cosfaBas 3(QeKT BpallleHUs BOKPYI CBOEH OCH, OCTaBasChb MOBEPHYTOM OAHOM
CTOpOHOM B 3emiie. DTO TOBOPHUT O TOM, uTO cama JIyHa y4acTByeT B ()a30BBIX MPEBPALICHUAX BEILECTBA
3emiu U e€ obuTaTeseu.

3) B ¢usuke cioBo (pa3a o3HauaeT PU3NYECKYIO BETMYMHY COCTOSIHUS KOJICOATEIBHOTO Mpolecca
— OJIUH MEpHOoJ] KoJeOaHUsI B EKTPUUYECKOM KOJeOaTelbHOM KOHTYpEe MMeeT yeTbipe (ha3bl pa3sBUTHUS
npouecca (oIHa BOJHA KoyieOaHHMsT M3 4YETHIPEX ueTBepreil mepuoja). ®a3a kosjebGaHus CBsi3aHa C
HAyaJIoM OTCUETa BpEMEHH pa3BUTHs KoJeOaHHs U BBIPAKAETCs Yyepe3 BEIHMYUHY YIiia IOBOPOTa BEKTOPA,
KacaTeJIbHOI'0 K CHHYCOMJE BOJIHBI KojieOaHMs. 3HaUeHHE HauyalbHOM (a3pl ompeaessercs BbIOOPOM
Hayasa 0Tc4éTa BPEMEHHU OT MPEBPAILEHUS JIEKTPUUECKON SHEPrUU B MAarHUTHYIO SHEPrHI0 U 0OpaTHO
MarHMTHOM B 3JIEKTPUYECKYIO.

'8 [Tnaron. Cobpanue counnennuii B uetspéx Tomax. Tom 3. M.: 1994. PAH Hucruryt dumnocopuu. —C1p.460.

19 [erpos H.B. Omudunz n cumsonmmsm [IpeBHero Ernnra packpsiBatoT TaifiHy KBaHTOBOTO KOMITHIOTEpA MO3Ta YeIOBEKa U
3emuu // Hoocdepa. O6uiecto. Uenosek. — 2018. — Ne 5; URL: http://noocivil.esrae.ru/258-1889 (nara obpamienus:
02.12.2018).

H.B. Ilerpos, Omudun3 u cumBonmsm JpeBaero Erunra packpbIBaloT TaiHy KBAHTOBOTO KOMIIBIOTEpPA MO3Ta YesloBeKa M 3eMITH
/I «Axanemust Tpunurapuzma», M., D1 Ne 77-6567, my6:1.24982, 02.12.2018.
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5) B TepmoauHamuke ®A30OM Ha3bIBAaeTCA COBOKYINHOCTH OJHOPOIHBIX M OIMHAKOBBIX IIO
WMHJMBUIYAIbHBIM CBOIMCTBaM COCTaBHBIX JJIEMEHTOB WJIM YacTel paccMaTpuBaeMON CHCTEMBI.
VYHpoméHHO NpUHUMAETCS, YTO BCE aTOMBI, HAlpUMeEp, Ia30Boil (a3bl, OJMHAKOBBI, XOTS B pPEaIbHOCTH
CIIelyeT pacCMaTpUBaTh HE MPOCTO T'a3, a CUCTEMY M3 aTOMOB, oOpasyrouux ras. Ilpu onpenenéHHbIX
YCIOBHUSIX paszHble (a3bl OJHOTO M TOTO JKe BemiecTBa (ras, >KHIKOCTb, TBEPIOE COCTOSHHE) MOTYT
HAXOJUTHCSI B PAaBHOBECHUU JAPYT C IPYTOM, COMPHUKACASICh MEXAY COOO0U. PazmuuHble KpHCTAIIIMUECKUE
MOAU(UKAIIIH KaKOT0-JIN0O BEIIEeCTBA TAKXKE MPEJCTABIIAIOT cOO0N paznuuHblie ero ¢assl. CTpaHHO TO,
4ro B HAyKe HE paccMarpuBaeTcs dBoJmouus  (MpeBpamieHue) caMoil  CHCTeMbl, e
SHEPrOMH(POPMAILIMOHHBIX CBSI3€H MpPU YCIOBHH, YTO BCE aTOMBI OCTAIOTCS TEMH )K€ CAMBIMU B Pa3HBIX
¢dazax. ATOMBI HE HM3MEHSIOTCS IMpPH HM3MEHEHHHM CBS3€H MEXIy HHMH, YTO M BIEYET 3a co0oii
IpeBpaIlleHUe BEUIECTBA U3 OAHOM (a3bl COCTOSHUS B APYTYIO.

6) B onekTpoTexHuKe ¢pa30i HA3BIBAIOT OJHY M3 DJJCKTPHUUYECKUX Lered, 00pa3yronmx
tpéxdasnyro (a1 MHOTO(Aa3HYI0) CHCTEMY ITEPEMEHHOTO TOKA.

7) B COLMOJIOTMU CJOBO (pa3a ompenesseT THI TOCYJapCTBEHHOIO YCTPOMCTBAa WM CTEICHb
(YpOBEHB) pa3BHUTHS JTAaHHOW CHCTEMbI BO BPEMEHH.

8) ¢dazoBas CKOpPOCTb — 3TO CKOPOCTHb NEpPEMEIICHHsS B MPOCTPAHCTBE CBETOHOCHOW MaTepuu
MOHOXPOMATHUYECKOH 3JIEKTPOMAarHUTHOM BOJIHBI.

9) ¢a3oBbIit mOPTpPET — ATO rosiorpaduyeckoe n3odpaxenue (WIK rojorpaMma) OCBEIIEHHOTO WU
camousnyyvaromero npeamera. losorpadgus — 310 cnoco0 oToOpakeHUS BO BpeMEHH (Pa30BOro
COCTOSIHUS N300paXKEeHHS TPEeIMETa/IBICHHS.

9) B OHOJIOTHH NIPUHSATO CYUTATH YEThIPE a3bl MUTO3a — HENPSMOT'O JISJICHHS KJIETKU KaK crocoda
pPa3sMHOXKEHHs KJIETOK JKUBOTHBIX M PACTeHMH B Ipoliecce MX pocTa/xu3Hu. [Ipu mMuToze Habmogaercs
CJI0’KHOE IpeoOpa3oBaHue KIETOYHOTO sJIpa — XpOMOCOM, MpOTeKaromero B reuenue 4-x ¢as: mpodasa,
metadasa, anadasa, Tenodasa. [Ipu 3ToM mepuoa Mexay IByMs MOCIENOBATEIbHBIMA MUTOTHYECKUMU
JIeNICHUSIMU KIJIETKH HOCUT Ha3BaHUE uHmepghasoi.

10) B wu3HM 3eMin U Bcex €€ oOMTATeNeil CYHIECTBEHHYIO POJIb MIPAIOT YeThIpe (a3bl BpeMEH
roja; BeCHa — J1eT0 — OCeHb — 3uMa. Jyisi CONTHEUHOi CHCTEMBI — 9TO YeThIpe (asbl 30HAKATEHOIO Toa”
C TeMH ke cBoiicTBaMu BpeMEH roga. CoBpeMeHHOE YelloBeUeCTBO yxxe mnpouuio ¢asy Becusl u Jleta, ¢
2 160 rona naunHaetcs ¢aza OceHu 1 3UMBI, KOTOPBIM COOTBETCTBYIOT (ha3bl MPEBPAICHHs BEIECTBA —
Boapl u 3emmu. C 2 160 rona naunnaetcst snoxa Bonmounes, kotopas npojuurcst okono 6 000 ner. Tem
caMbIM Mbl JaéM OTBET Ha BOIPOC O TOM, Koeda odxcuoaemcsa snoxa QOecua. Jlng coBpeMeHHOH
muBmin3anuu ¢aza Orasa Havanack 13 000 net Hazaz, M0 MPOLUIK yXke 3Ty a3y pa3BUTHS, IPOLUIN U
¢da3y Bosnyxa, Bnepenu Ha 13 000 ner oxunmaercs ¢dasa Bomsr (¢ 2 160 rona), 3a neii uepe3 6 000 et
HauHETCA 3aKIII0UMTENbHAS (pa3a mpeBpaleHusi COBpEMEHHONW IMBHIM3au — ¢aza 3emnu. Cienyromas
¢daza Orus Haunérca Tonbko yeped 13 000 mer. OTu cBeneHHs cienyeT Y4YUTHIBaTh CTpaTeram
YCTOMUYUBOTO pa3BUTHS JIOAEH Ha IUIaHETe.

11) ¢a3oBbie mpeBpalieHUsT COUMATBHBIX OOIIECTB M3MEHSIOTCS uepe3 (OPMHPOBAHHE Pa3HBIX
HHEPrOMH(POPMALIMOHHBIX CETEl OpraHu3alMy M YINpaBICHUS >KU3HEACSATEIbHOCThIO U OOLIECTBEHHBIM
noBejeHueM Jrosied. YenoBeuecTBO 3eMiIM  MPOXOAUT Yepely COLMATIbHBIX 00pa3zoBaHUN — (Pa3oBbIX
COCTOSIHMH oOlIecTBa: ceMbs, OOIIMHA, IMOCENEHHE, TOCYIapCTBO PAa3HOIO OOLIECTBEHHOI'O CTPOs —
LIapCTBO, KOPOJIEBCTBO, pabOBIaeIbyecKoe, JeMOKPATHIECKOE, TUPAHHIO, IUKTATYpPy, HHIYCTPUAIbHOE,
KalUTAJIMCTUYECKOE, COLUATUCTHYECKOE, KOMMYHHUCTHYECKOe U mp. JII0u Kak BHUJ JKUBBIX CYILIECTB
OJIHU U T€ K€, HO (OpPMBI IOCYJapCTBEHHOI'O YCTPOWCTBA W MpaBJIEHUS MOTYT OBITh pa3HbIMHU, Kak
OBIBAIOT pa3Hble KPHUCTAIbl M3 OJAHHUX M TeX e aromoB. MroroBoil ¢opmoil pasButus oOuiecTBa
SIBJISICTCSl KOMITBIOTEPHAsI CHCTEMa II0 THUIYy KBAaHTOBBIX /MOJICKYJISPHBIX T'€HEPaTOPOB/YCHIMTEICH.
Brniepenu He camble mydiue BpeMeHa Juis CBOOOIbI BOJIU YEJIOBEKA.

[Tepexon n3 oaHOM (a3l COCTOSIHUS BEIIECTBA B JPYTyi0 ero ¢a3y OObIYHO CONPOBOXKIAECTCS
HOTJIOIIEHUEM WJIM BBIJEJICHHEM HEKOTOPOIr'0 KOJMYECTBA TEIUIOBOM 3HEPruH, KOTOPYIO HAa3bIBAIOT
CKpPBITON TEmIOTOM mepexoja. Takue mepexonabl Ha3bIBalOT (azoBbiMu nepexonamu [IEPBOI'O POJIA.
[Ipu 3TOM cymIecTBYIOT HEpexobl M3 OJHOM KpHCTANIMYECKON MoauuKanuu B JApYryro, KOorja He

20 IMerpos H.B. O 6ubneiickoM 3Bepe U ero 4ucie: KHura xu3au mumercs xe Hamu // Hoocdepa. Obmectso. Yenosek. —
2016. — Ne 3; URL: http://noocivil.esrae.ru/245-1531 (nara obpamienus: 29.08.2016).
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NPOUCXOIUT TOTJIOUICHWE WM BbIIEJNEHUE Tera. llepexofpl/mpeBpalieHusi, HE CBA3aHHBIE C
BBIJICJICHUEM WJIM TOTJIOIIEHHEM TEIIOBOM SHEPTUH, HO COMPOBOXKIAIOTCS MEPECTPOCHUEM CTPYKTYPHI
BemiecTBa, HasBanu (¢azoBeiMu nepexogamMu BTOPOI'O POJIA. K stuM mpeBpaimieHusM OTHOCST U
SBJICHUE CBEPXIPOBOJUMOCTH TNPH OTCYTCTBUM MAarHMTHOTO MOJS, a TaKXkKe IMEpexoJ]] MEXAY ABYMs
xuakumu ¢azamu renus (renwem-1 u renuem-2). C atoii (a3oi MpeBpalieHUs BTOPOTO poja CBA3aH
BTOpUYHBINA (POTOTOK B sABNeHUU (hoTodddexra mnu dortocunresa. Ilpu porocunrese/dporosrdpdexre ams
o0ecrieyeHrs MPOBOAMMOCTU MOJNYYECHHBIX JJIEKTPUUYECKHX 3apsI0B OT UYYBCTBUTEIBHOM OO0OJIOUKH
CTPOMTCS JEKTPONPOBOIHASL CTPYKTYpA — CETh 0OIIEeH CUCTEMBI Tena.

CoBpeMeHHas HayKa MPOJIOJDKACT eII€ 3aHUMAThCS YACMHbBIMU 6onpocamu GHa3z0BBIX MIEPEXOJI0B,
KOTOpbIE MPHHECIW MHOTO TIOJIb3bl MpPU TOJYYCHHHM YHCTBHIX BEIIECTB, TaK HEOOXOJUMBIX B
COBEPILEHCTBOBAHMH TEXHOJIOTMYECKUX IPOIIECCOB, OOECICUMBAIOUINX KU3HEACATEIBHOCTh JIIOJCH B
obmecte. [Ipunuio Bpemst chopMupoBaTh 001Iee IPECTaBICHNE, 0000IINUB BCe YaCTHBIC HCCIIEI0BAHMUS
($a30BBIX MEPEXOJ0B, YTO MO3BOJHUT YBHJAETh PEAIbHBIM IIEJICHANPABICHHBIH 3aKOH YIIPABISEMOTO
’Kuoro nporuecca B KOCMOCE.

M3naBHa M3BECTHO CYIIECTBOBAHUE YETHIPEX OCHOBHBIX (a3 COCTOSHMS BEIIECTBA, K 3HAHUIO
KOTOPBIX COBPEMEHHbIC YYEHBIE OTHOCWIMCH CHUCXOAMTENIBHO, KaK K HEIOCTAaTKy 3HAHUU HaIluX
npeakoB. Ho mnpeaku Hamm 3Hamu oboOmaroiiee 3HadeHHWE HTUX (a3oBbIX mpeBpamieHui. Kak
MOKa3bIBaET UCCIEI0OBAaHUE JAHHOTO BOMpoOca, (ha30BbIEe MPEBPAILCHUS BEIIECTBA HANPSMYIO CBA3aHBI C
HSHEPrOMH(POPMALIMOHHBIM COJEP)KaHUEM JJIEKTPOMArHUTHBIX IOJIEH BHEIIHEW cpensl. Bce ¢a3oBbie
IpeBpalleHs] B KOCMOCE U HACEJSIOMIMX €ro Telax HaXOAATCs Mo KECTKUM KOHTPOJIEM U YIIpaBJIEHUEM
nporpammsl pa3Butus JKu3Hu.

B ocHoBe aroil mporpammsbl siexuT OI'JIHb ecrecTBeHHOW pagMoaKTHBHOCTH CTPYKTYPHBIX
AJIEMEHTOB TE€HETHUYECKOM MamsTH siipa Bcel BeenenHoi. Dta mporpamMmma MHOTOKPATHO TyOnupyeTcs B
KaX/10l TOYKE KOCMHUYECKOTO MPOCTPAHCTBA 3JIEMEHTaMM, JOCTUTIIMMHU COBEPIICHCTBA/MYAPOCTH WIIH
€CTECTBEHHOH paauanuu. B kaxIoM cemeiicTBe aTOMOB MOCJIEIHHIA W30TOMN BCErAa PaHMOAaKTUBEH. TeM
CaMbIM peIIaeTcsl OJIMH U3 TJIaBHBIX BONpocoB JKH3HM — mepeaaya 3aKOHOB Pa3BUTHsI XKHUBOTO Ipoliecca
0e3 uckaxeHus cmbicna. [Iporpamma pazButus JKuszHu ayOnupyercst HENPEpPBHIBHO B KaXKAOW TOUYKe
BcenenHnoii mocpeacTBoM 3BE31, paJMOaKTHBHBIX aTOMOB, MyzpeloB (AxenToB, Yuuteneii, boros).

U Bcs Beenennas mpuoOpeTaeT CBOMCTBO MO3ra rosiorpauueckoro CTpOSHHs, KOrja Kaxkaas
TOYKa MPOCTPAHCTBA HECET MHQOpMaruio 000 BcéM mpocTpaHcTBe. CTaHOBUTCS MOHSATHBIM TJIABHBIM
IPUHLUI FepMETH3Ma — I03Hai camoro ceOs, ¥ Thl O3HAeIb MUP U bora», «4To BHU3Y, TO U HaBEPXY»,
B KaXJIOM aToMe oToOpaxkeHa Bcs Beenennast, u T.1m.

3akoH 4eTHIPEX BUAOB (a30BbIx mpeBpaniennii (Orons — Bo3nyx — Boxa — 3emus) siBisier co6oro
NEPUONYECKYIO TI0CJIEJOBATEIbHOCTh CTAHOBJIEHUSI CTPYKTYPHOM (hOpMBbI BEIeCTBA MPHU BOILIOMICHUU
ANEKTPOMarHuTHOM »Hepruu (/lyxa) B KOHKPETHYIO CTPYKTypy NHaMsTH BemiecTBa. [IpeoOpazoBanue
AJIEKTPOMArHUTHOM BOJIHBI B CTPYKTYpPY MaMsATH BellecTBa TpeOyeT CO3/J1aHUE HOBBIX 3JIEMEHTOB
BEIIECTBA, 3JIEKTPOIPOBOAAIIMX IyTeH, CO3JaHUs BHYTPEHHEH HHEproMH(pOPMALMOHHON CHUCTEMBHI,
YTOOBI COXPAaHUTh U HAJOJITO 3allOMHHUTDH 3JEKTPUUECKUE 3apsibl B 3aMKHYTBIX KOHTypax mamsatu. Bee
(a3oBble MpeBpallleHUs] BEIIEeCTBA CBA3aHbl C MPeoOpa3oBaHMEM 3JEKTPOMATHUTHBIX BOJIH/MOJEH, B
pe3yibTaTte KOTOporo (popMHUpyeTcs CTPYKTypa MaMsATH, MPOLECC MBIIIICHUS U BCE BCIIOMOTATENbHOE,
4yT0 00ecreynBaeT 3ToT npouecc. Bc€ 310 MMeeT HenmocpeCTBEHHOE OTHOIIEHUE K COLIMAIbHOM cucTemMe
Jro/1e, K MOHUMAHHUIO X012 HBOJIIOLMH JTF0/IeH U caMOM ILIaHEThI.

Pa3mHokeHHe sIBJIsETCA peryJupyeMbIM (PaKTOPOM: B3pPbIB POXKJIAEMOCTH COIPOBOMKIACTCS
ujeell pa3BUTHUA U COOTBETCTBYET MOIIHOCTU 3Toi ujen. Hampumep, HauboabInii IpUPOCT HACEICHUS
3emimn (2,1%) npuméncs Ha 1963 roxa, korma MUpOM IpaBWiIa MOIIHAsS HIES OCBOCHHS KOCMOCA,
HOJIyduja MOIIHOE pa3BUTHE KHOEpHeTHKa, OHOJIOrHs, 3JIEKTPOHUKA, PAKETOCTPOCHHE, MHUpP ObLI
yCTpeMJIEH K MOJIydeHHIO oOpa3oBaHMs BO Bcex cepax Hayku. J{as OCYIIECTBICHUS HAEU HYXKHBI
UH/IMBUyallbHble (OPMBI KHM3HM, M MOTOMY caM mpoiecc JKM3HM HOCHUT BCE YepThl YNPABISIEMOIO
npouecca pazMHoxkeHus. Ceifuac mpUpocT HaceNneHus 3amMeTHO cHmkaercs (puc. 2). M 310 moHsATHO,
BMECTO W[ pa3BUTHS FOCHOJCTBYET Hes pa3pylIeHus, 3acTos 00pa3oBaHMsl, MaJCHUE KyJIbTyphl U TIp.
A nns 3TOTO He TpeOyeTcss pa3MHOXKEHHUE, yracaeT aKTUBHOCTh Mykckoro Hauana, u Ha cueny XKuznu
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BeIXOAUT Marpuapxar’’. B «moBecTke gHs» PuMckoro wiyba naHa —Oaxe PEKOMCHAALMS BCEMH
CIIOCO0aMM CHMKATh POXKAaeMOoCcTh. Ho 0e3 3Toil «moBecTku» yracaer Lelib OCBOSHHS 3HaHHI O 3aKOHAaX
OPUPOJIBI, U 3TO MEYaJbHOE CIICACTBUE OT HE3HAHMS YHHUBEPCAJIBHOIO 3aKOHA KOCMOCA CTpaTeraMu
Pumckoro kiry0a.
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Puc. 2. I'paduk pocTa yrcieHHOCTH (CHHUIT IIBET) U PUpOCTa HaceneHus 3eminn (KpacHast JTHHUS
rpaduka). (MHTEpHET pecypc).

3akoH (a30BbIX MpeBpaIleHUH 00eCreunBaeT IBOJIIOLUIO CTAHOBIEHHMS pa3ymMa M MBIIUICHUS,
KOTOpBIE COCTABIIAIOT OCHOBY MOJY4eHHs CTPYKTyphl reHoma m ero COBEPIIEHHOWM JlyxosHoii
CYIIHOCTH. TeM caMbIM peaibHbII 3aKOH MPHUPOb! (Pa30BBIX MPEBPALICHUN KapIUHAIBHO OTJIMYAETCS OT
TOro, Kak 3TOT MpOIlecC ONMUCHIBaeT TepMoaunHamuka. Ho 0e3 TepmMoauHaMUKH MBI Obl HE CMOTJIH
MOJIONTH K 3TOMY MOHMMaHuI0. VM moToMy Hayka He KOHYaeTcs, kKak 00 3tom roBopui [[x. Xopran B
kaure «Konerr HayKH»22, a TMepexoAuT OT aHaju3a 4YacTHOCTeW K o00oOImaroneMy CHHTE3Y.
CrarucTuyeckue 3aKOHBl OOBEIUHSIOTCA B €AMHOE HAaydyHOE 3HAHHE, B €JUHYI0 HayKy O >XHBOM
KOCMHMYECKOM Hpouecce23.

[lepuonnueckue cBoiictBa TBOpueckoro MbiuieHuss ['EHOMA, mnpeoOpa3oBaHHblE B
ANEKTPOMarHuTHbIe (MHGQOPMALMOHHBIE) TIOJISI CBETOHOCHOW MAaTEepPHHM, BOIUIONIAIOTCS B BEIIECTBEHHBIC
(dbopMBI MaTepuu ¢ epuoAMYEecKUMU cBoiicTBaMu. [1oaToMy KaXkaas yacTHIa, Kaxaas GopMa BelecTBa
obnanmaer cpoiictBoM wuepapxuu rapmoHuk BOJIHBI — 3t10 3akoH kocmoca, mockosnbky BOJIHA
oOecrieunBaer uH(popManuei (JIOrHYeCKUM 3aKOHOM) W BOIUIOIIACTCS B MaMsiTh (DOPMBI KHBOTO
BemectBa. Popma BeulectBa SAIIOMUHAET cBoiictea BOJIHBI. Tem cambiM CTaHOBUTCS IOHSTHBIM
«IPUHLMI JOTONHUTENbHOCTH» (u3uku. Yactuna He ectb BOJIHA, ona oGnajgaer cBOMCTBOM BOJIHHBI,
3allOMHUB U COXPAHUB B IIAMATH OIBIT B3aUMOJEUCTBUS C JJIEKTPOMAarHUTHOM BOJHOM, U IIOTOMY OHa
BeA€T cebst monoOHO BosiHe. UyBCTByeTe pasHMIy ¢ TPAaKTOBAaHUEM IPUHIUIA JONOIHUTEIBHOCTH B
¢usuke? [lorTomMy Hasl0 MPU3HABATH )KMBOI BCIO BeeneHHyo ¢ €€ dUBBIMU CHCTEMaMH.

HccnenoBaTeny YaCTHBIX HAlpaBJIeHUH HAyKH YIYCTHIIM TJIaBHOE — LeNb (Da30BBIX MPEBPALICHUH,
a UMEHHO - CO3JIaHHE€ CTPYKTYp MaMsTH y Kaxaoil gopmbl marepuu. U noromy Ilepuonnueckuit 3akoH
TaOJIUIBI XUMUUYECKUX DJIEMEHTOB TPAKTyeT CBOICTBa aTOMOB, 3aBHCALIMX OT MOPSIKOBOIO HOMEpa B

2l yB. IMerpoB, Matpuapxar He 3a ropam, oH yxe 6iau30k // «Axagemust Tpururapmsma», M., O Ne 77-6567, my6n.24214,
24.01.2018

22 TTx. Xopran. Koner Haykn. CIT6.: «Amdopa». 2001. 479¢.

2 H.B. IMerpos, Ha myTn Kk euHOM HAayKe O IPOCTPAHCTBEHHO-BPEMEHHON 3BOJIOHH KHBOM Beenmennoit // «AxameMust
Tpururapusma», M., 91 Ne 77-6567, my6:1.23666, 25.08.2017
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TabMIle, KOTOPHII SKBHUBAJICHTEH BEJIMYMHE AJIEKTPUUYECKOTO 3apsijia — MPOTOHHOW YacTu aToma. A rie
HEHTPOH C €ro MarHuTHBIMHU cBoWcTBamu? Ero mo ymosiuaHuio 3a0buid, U HE YINOMMHAIOT B 3aKOHE
NEPUONYECKUX CBOWCTB AaTOMOB, BBIODOCHJIM pPa3syM W IOTOMY BO3HHMKAe€T HEMOHMMaHHE CYTH
MHEPLHUOHHOM MacCChl, TOH, KOTOpas He BOCIIPUHUMAET YCKOPEHUS. B 3TOM COIEpKUTCS OTBET HA BOIIPOC
O TOM, KTO e JjaJl pa3yM 4eJIOBEKY, MU pa3yM — 3TO IPOIYKT 3BOJIIOLUN?

JKu3Hb Kak nporiecc HOCUT YCKOPEHHBIN XapakTep, OHA OTBEUYAET 32 YCKOPEHHUE B IIPOLIECCE POCTa
U Ppa3BUTHUSL CTPYKTYpbl MaMATH, KOTOpas, C(HOPMHPOBABILUCH, YK€ HE BOCIPHUHUMAECT YCKOPEHHS,
MMEHHO OHA OTBETCTBCHHA 3a MHEPLIMOHHBIE CBOMCTBA BellecTBa. HENUTPOH — 3TO MHEPLIMOHHAs Macca
aTomMa, OH  SABIIETCA DJIEMEHTOM JOJIOBPEMEHHOM MaMATU sAapa aroMa, OT KOTOPOTO 3aBUCHT
JIEKTPUYECKUE MOTECHIMAIbl IIPOTOHHOW M €ro JJEKTPOHHOM 4YacTu B atoMe. MHepuuoHHas macca
CTPYKTYpBI AaMATH 00J1a/1aeT UHTYUIMEH, MAaTHUTHBIM PE30HAHCHBIM JAJIbHOJIEHCTBUEM, HO OHA K€ HE
BOCIIPUHUMAET  YCKOPEHHMS  JVHAMHUKHM JKMBOIO  IIpolecca, OHAa HE  B3aUMOJACUCTBYET ¢
JJIEKTPOMATHUTHBIMU BOJHAMU HENOCPEACTBEHHO, 3TUM 3aHMMAETCs IMPOTOH C €ro 3JIEKTPOHHOU
obomoukoit. O TTAMATU u e€ cBolicTtBax uucmou aunuu 3abbumn uccnemoBarenu [lpupoabr u eé
3aKOHOB. DTOT mpoOesl HaJlo yCTpaHUTh W 3amojHuTh coaepskanuem DBOJIFOLIMU xuBoro mpouecca
MBILIUIEHUS B X0/1€ (Pa30BBIX MpPEBpaIllCcHUN BEIIECTBA.

Heas ¢a3oBbix npeBpamennii — chpopmuposats B UTOI'E TouHyl0 KOMHIO CTPYKTYpBI TOTO
reHOMa, KOTOPBIM 3apojwyl 1emnouky ¢a3oBbIX MNpeBpamieHuil. EcrecTBeHHBI mMporecc AMHAMUKU
[IPEBPAIICHUN BELIECTBA MMEET CBOEU LB JOCTHKEHUE COBEPIICHCTBA — IIOJIHOTO COOTBETCTBUSA
TBOPUMOM CTPYKTYpHI BElLIeCTBA TONH TBOPUECKOM MBICIH, KOTOpask paboTasia Hal Co3JaHHeM (OPMBI.

Mplcnb Kak JyXOBHas CyIIHOCTh TBopua Bomutomaercs B ()OpMBI BEIIECTBAa, U MOTOMY B
Ipolecce BOCIpou3BoAcTBa reHoma LleHTpa BeeneHHOM TBOpYECKask MbICIb pacCPEIOTOYMBAETCS CPEIU
MHOJKECTBA JJIEMEHTOB BEIIECTBEHHBIX (POPM KOCMOCA, TaK KOCMHUYECKOE MPOCTPAHCTBO MPHOOpETaeT
pasyMHYI0 TapMOHHIO opranuzanuu u rapmonuto oodmero CO3HAHUS, kotopoe siBisercss aTpudyToM
WIN TIPUHAUIEKHOCTBIO KaXKIOM yacTULbl *ku3HU. Kaxkaas yacTuia BemecTBa BeET OCO3HAHHBIN 00pa3
CBOMX JEHCTBHI B OKpyXkamomeld e€ pasymHoi cpene. Llenp (a3oBbIX mpeBpaiieHUid BeliecTBa
BcenenHoil COCTOMT B CO3JaHMM E€AMHOTO JyMAIOIIEr0 W OCO3HAIOIIEro ceds MpOCTpaHCTBA —
BBIYUCIIUTEIIBHOIO KOMILIEKCA, UMEHYEMOTIO I10-COBPEMEHHOMY KBAaHTOBBIM KOMIIBIOTEPOM BCelleHHOM.

[Tpupoaa mocrynaer MyApo, BKIIOUUB agmomMamuyeckull npoyecc (hazosvix npespaujenuti Npu
BOCIIPOM3BOJICTBE T€HOMA M €ro 1yXOBHOU cymHocTty LlenTpa BeenenHoi.

3aKOH Pa3BUTHS €CTECTBEHHBIX CHCTEM

Cucrema - rp., LI€J0€, COCTaBJICHHOE W3 YacTed; 3TO €CTb COECAUHEHHE YacTed B €JUHCTBO
eJIOT0. DTO MHOXKECTBO 3aKOHOMEPHO CBSI3aHHBIX JPYr C IPYTOM 3JIEMEHTOB (IPEAMETOB, SBJICHHUH,
B3IUISAJIOB, 3HAHUIT), IpeCTaBIIsIONIee cO00W OMpeIeIeHHOE EIOCTHOEe 00pa3oBaHUe WM MX EAWHCTBO.
[Toatomy CUCTEMA — 3T0 mopsiaok, 0O0YyCIOBICHHBINA TMIAHOMEPHBIM, MPABUIBHBIM PACIIOIO0KEHUEM
yacTell B ONpPENENEHHON SHEepPromH(GOPMAIIMOHHON CBS3M, CTPOTOHM IMOCIENOBATENLHOCTBIO ACHCTBHIA
Ka)XJO0TO 3JIeMEHTa B 00IIel paboTe CUCTEMBI; 3TO MPHUHSITHIN, YCTAHOBUBIIUKACS PACTIOPSIIOK NEHCTBHIMA
WIH pacripeseneHne 00s3aHHOCTEH, CITOCOOHBIN O€30TKa3HOW yeieHanpasieHHol pabome BCEl CUCTEMBI.

[TosToMy cucTemMa — 3T0 opMa BeLIECTBEHHOW/MaTepHAIbLHOW CTPYKTYpbI, CIOCO0 yCTpOHCTBa
WY OpraHy3alyy, HaIlpuMep, TOCYAapCTBEHHOTO YCTPOMCTBA, WM YCTPOMCTBA OJWHOYHOIO aTOMa,
oOuiecTBeHHbIN cTpoil nrofei. CucreMoll sBISICTCS COBOKYIMHOCTh XO3SIICTBEHHBIX €IUHHI] WU
yupexxaenuii, POACTBEHHbIX (nomwume 06 smom, cmoponnuxu monepanmuocmu) TO CBOUM
3aayaM ¥ OPraHU30BAHHO OOBEIMHEHHBIX HHEPrOMH()OPMAIMOHHBIMU CBS3SIMH B €IMHOE IIEJIOe,
GYHKIIMM KOTOPOTO OTJIMYAIOTCS OT WHIUBUAYAIbHBIX (DYHKIMI COCTABISIONIMX €r0 3JIEMEHTOB.
Cucrema — 3T0, HanpuMep, COBOKYIMHOCTh TKaHEH M OpraHoB, NPEACTaBISIOMUX c000il onpeaenéHHoe
€MHCTBO, CBs3aHHOE OOLIeH »HEeprouH(GOpMaMOHHONW (QYHKIMEH, Hampumep, HEpBHasg cHCTeMa
YenoBeKa.

B reosoruu x cucTemMe OTHOCAT TOpHBIE MOPOJbI, 0OPa30BaBIIMECS B TEUEHHE I'€0JIOTHYECKOTO
NEepPUOAA, T. €. POACTBEHHBIEC 10 IPOUCXOXKICHUIO, Pa3[eI€HHbIE HA I'€OJIOTMYECKUE SIPYChl U OTHEIBI,
umeromue 00oOIIEHHBIE 3HepronHpopMaloHHble CcBsi3d. CHHIOHHMSI — 3TO KpUCTauIOrpaduyeckas
CHCTEMA CTPOEHHUs KpUCTajlla. B METpoJIoruu CylecTByeT CHCTeMa €UHUL — COBOKYITHOCTb OCHOBHBIX
U TPOU3BOJIHBIX E€AUHUIl (PU3NYECKHX BEITUYMH, TMO3BOJISIONIASI BBIPA3UTh PE3yabTaThl M3MEPEHUN B
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KondyectBeHHOU (opme. CymecTByer Merpuueckas cucTeMa eAWHUIL MexayHapoJHas cucTeMa
enunutl (S| umu CU), cucrema CI'C, anekTpudeckas cucTeMa eIuHHIl, MarHuTHas CUCTEMa SAMHUIL.

[Ipu cozmaHuM cucmemvl TPOUCXOAUT KiIacCU(UKAIUS W TPYNINHUPOBKA  OJHOPOJTHBIX
(coxpansroiux a3y 3apoKaACHHsI), B3AUMOCBSI3aHHBIX 3JICMEHTOB U SBIICHUI 0 UX OOLIMM MPHU3HAKAM.
B Ouonorum, Hampumep, CYIIECTBYET cucmemamuxa — 3TO pabdoTa BCECTOPOHHETO OMHMCAaHUS BHJIOB
JKUBOTHBIX, PAacTeHMH M MHKPOOPraHM3MOB, BBISICHEHME POJCTBEHHBIX OTHOLUIEHUN MEXIY HHUMH,
00beMHEHHE MX BO B3aMMO3aBHCHUMbIC M B3aUMONOAYMHEHHBIE Kareropuu (maxcoust). CraTHCTHKA
II03BOJISIET BBISIBUTH YHUBEPCAJIbHBIN 3aK0H JKU3HU.

Bce Buabl ecrecTBeHHBIX (ha30BBIX MPEBPAIICHUI BEUIECTBA U BEIECTBEHHBIX ()OPM CBSI3aHBI C
HBOJIIOIMEH €CTECTBEHHBIX CHUCTEM U3 POOCHIBEHHBIX I1EMEHmO8, YTO HCKIIOYAeT TOJEPAHTHOCTb KaK
HEJ0IyCTUMOE NPOSBICHUE OTHOUIEHUM B CUCTEME POACTBEHHBIX AJIEMEHTOB.

IHoTpedHOCTH B co31aHMu cucTembl. Ha uém ocHOBaHa nompebnocmv cozoasams cucmemy,
WIHM, YTO NOOYXJaeT K (JOPMUPOBAHUIO CHCTEMBI M3 POJCTBEHHBIX O MPOMCXOXKICHUIO OIMHOYHBIX
aneMeHTOB? OTBET NPOCTOH. YHUBEPCAIbHBIN 3aKOH COXpaHeHus U pazeumusi JHCusHu OCHOBAaH Ha
BOCIPOU3BO/ICTBE T€HETHUECKON MAaMSTH, YTO CBS3aHO C Nepeaayeii, mpuémMom, o0paboTKOM U XpaHEeHHEM
JIOTMUYECKOM 1eToYKU MH(pOpMaIK, a Bc€ 3To TpedyeT sHeprouHopMaimoHHbIX 3aTpaT. Beem popmam
BEIIECTBA M BCEM 3JICKTPOMAarHUTHBIM BOJIHAM JUISl MX PAcIpOCTPAHEHUS] B KOCMOCE TpeOyeTcst SHeprus
[TMTAHUSA u cpena, 3amonHeHHas yOpyroil M HeC)KMMaeMOM CBETOHOCHOW Marepuel, obianaroieit
M3HavaJIbHOM SHeprueil. besz 3Tux mapamerpoB u TpeOOBAaHUI HU OJHA KHMBasi KOCMUYECKasi CUCTEMa He
crocoOHa K pa3BUTHIO. Y CIOXKHEHHUE CHUCTEMBI MPOUCXOAUT OJHOBPEMEHHO C YCIOXKHEHHUEM BHEIIHETO
sHeprouHdopmanronHoro nmotoka. Kaura XXuznu unraercs nocnegosarensHo oT HAUAJIA no KOHITA.
ToabKO B CUCTEME CYIIECTBYET BO3MOKHOCTh BOCHPOHM3BECTH TOUHYIO, 6€3 NCKAaXKEHUN KOTIMIO UCXOAHOM
CTPYKTYpPBI TAMSITH.

3aKOH pa3BUTHUS €CTECTBEHHBIX CHCTEM OYEHb IPOCTOM: XOUellb JKUTh, YMEH BEPTEThCA B
HENPEPBIBHO H3MEHSIOIIENCS 3JIEKTPOMAarHUTHOM Cpele, KOTOopas CIYy)KUT HCTOYHHUKOM DJHEPIHHU H
uHpOpMaLUU s JOCTIKEHUS COBEPIIEHCTBA. BpalieHne — 3To camblii BBITOJIHBINA CIOCOO AMHAMUKH B
KocMoce. Bpaiienue TenaM 3aJatoT H3Ha4aJIbHO BPAIIAIOIINAECS AIEKTPOMArHUTHBIE BOJIHBI U MTOJIS.

OnuHOYKE TPYAHO, HAZJ0O MHOTOE J€JIaTh CaMOM, a JUIsl ATOT0 HaJll0 MHOTO€ 3HaTh U YMETh J€NaTh.
TpebytoTcst Oonblime 3aTpaThl SHEPrMM M COOCTBEHHBIX CHJI. B pOJCTBEHHOM »K€ KOJUIEKTUBE
MPOUCXOIUT JOOPOBOJIBLHOE pachpeeseHne 0013aHHOCTEN cpeld BCEX YYaCTHUKOB CUCTEMBI, CBS3aHHBIX
eIMHON SHEPreTM4ecKo M WH(POPMAIIMOHHOW CEThIO (€IMHBIM POACTBEHHBIM SI3BIKOM OOLICHUS H
eIMHOM IUTAHOBOM YKOHOMUKOH). DBOJIONMEH CHUCTEM cO3MaTcsi CTPYKTypa, CIOCOOHas MO3HaBaTh
3aKOHOB NPUPOBI. 3aKoH (ha30BBIX MPEBPALICHUN IMOKA3bIBAET, YTO B XOJI€ ABOJIOLMU CAMU JIEMEHTHI,
CIIararouIvMe€  HBOJIIOLMOHUPYIOIIYIO  CHCTEMY, HE  M3MEHSIOTCSA, W3MEHEHHMIO  IOJBEpraercs
HHEPrOMH(POPMALIMOHHAS CeTh CUCTEMBI.

B TBepmoM Tene ABMKEHHUS aTOMOB HOCAT XapaKTep MajblX KOJEOaHUH OKOJIO YCTOHYMBBIX
IIOJIO)KEHUH pPaBHOBECUs, KOMMHM SBJISIOTCS Y3Jbl KPUCTAJUIMYECKOM pemeTku. Mexay aToMamu
JNEHCTBYIOT CWJIBI  B3aUMOJCMCTBMSI, IIOCKOJIBKY OHH  SIBISIIOTCS LIEHTPAMU  COCPENOTOYECHMS
9eKmpuYeckux — Ccun, TO03TOMY KojeOaHUs OJHOTO aroMa MepeAaloTcs JApPYyroMy aroMy H
BOCIPUHHUMAIOTCSI BCEil CUCTEMOI 00beAMHEHHBIX aTOMOB. B pe3ynbTaTe Takoro BO31EHCTBHS YacTOTa
KoseOaHui Jr000r0 aromMa OKa3bIBaeTCs OKpAlICHHOM'  BO3JEMCTBUSMHU JPYTMX YacToT, T. €.
IPOUCXOIUT YacCTOTHAsT MOJIYNALMS HHIAMBUAYaJIbHBIX KOJEOAHUH KaXJIOro aroma, WM, IPYTUMHU
CJIOBaMH, UJET paculelyIeHHe YyBCTBUTEIbHOU 000JIOUKH aTOMa, HACTPOSCHHOM Ha COOCTBEHHYIO YaCTOTY
HE3aTyXaloUMX KoJeOaHUN WMHIUBUAYAJbHOI'O aTOMa, Ha IOJYPOBHM, KaXIblii U3 KOTOPBIX €CTh
pe3yapTaT OT BO3JEHCTBUS BCEX OCTAIbHBIX aTOMOB. Kakaplii M3 TakuMX MONYpPOBHEH SBISETCA
CPEACTBOM CBSI3M JJAHHOTO aTOMa C COCEJHMMHU aroMaMu. Tak (opmupyercs s3bIK OOLIECHHS aTOMOB B
KPUCTAJUIMYECKOU pELIETKE.

HeuTo aHanornyHoe NpoMCXOAMT U B COLMAIILHOM OOIIECTBE JIIOJIEH, I/1e UX Aea U MOCTYIKH, UX
MBICJIM BCErJa IMOJBEPKEHBI BO3JCHCTBHIO (PACILEIUICHBI) CO CTOPOHBI COCIY)KMBLIEB, TOBApHIICH M
Jpy3€i, HadaJIbHUKOB M TOCYJApCTBEHHBIX 3aKOHOB. MHIMBUAYaJIbHBIE UYEPTHI OTACIBHOTO YEJIOBEKA
HECYT Ha ce0e OTIeYaToK OT TaKHX BO3JCHCTBUIA.

[TosToMy KOj€e0aTenbHBIN MPOLIECC AaTOMOB B Y3/1aX KPUCTAJUIMYECKON PEIIETKU MpeAcTaBiseTcs
KaKk paboTa OOBIYHOrO TeHepaTtopa JJIEKTPOMATHUTHBIX KoJeOaHui (KBAaHTOBOTO WM JIydlle —
MOJIEKYJIIPHOTO TeHeparopa). Tak BHYTPH KpPUCTAUIMYECKON PpEmIETKH BO3HHKAKOT JJICKTPOHHBIC
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HEOJHOPOIHOCTH — (JOHOHBL. Bee mpocTpaHCTBO BHYTPH TBEPAOTO TENa 3aHATO TAKUM HEOJIHOPOIHBIM
AJIEKTPOMAarHUTHBIM TIOJIEM, €AMHBIM Ul BCETO 3TOro Tena. Bee cBolicTBa Takoro Tena ONnpeaesisiorcs
CBOMCTBAMH 3JIEKTPOMArHUTHOTO ToJsl BHYTpu Hero. Ilo Oonbimomy cuéty — 310 "HepBHas cucrema
KPHUCTAJJIOB, aHAJOrMYHas OOBIYHON HEPBHOM CHCTEME COJIPYXKECTBAa KIETOK B TeJle XMBOTHOTO WIIH
YeJI0BeKa; 3TO MpooOpa3 HEPBHOM CUCTEMBI BBICIINX >KHBOTHBIX.

A TOCKOJIbKY KPUCTAJUTMYECKHE PEIIETKU B IPOCTPAHCTBEHHOM MOCTPOCHHUHU Pa3HbIE, TO pa3HbIMU
ABIISIIOTCS. U WX BHYTPEHHHE 3HEpronH(OpMaIMOHHBIE MOJIS, a 3HAYMT W pa3Hble CBOMCTBAa CaMHX
KPHUCTAJUIOB (TBEPABIX TEI), T.€. pa3HbIC "XapakTephl" MOJIEKYI. XOPOIIO U3BECTHO, YTO XapaKTep HIIH
CBOMCTBA MHIMBHUAA ONPEICISIOTCS COBOKYIMHBIMU CBOWCTBAMH €r0 OpPraHOB UYBCTBOBAHHUS M HEPBHOM
cuCTeMbl (NCHUXMYECKUMH CWJIaMH). A COCTOSHHE ¥ CBOWMCTBA COLMAIBHOTO OOIIECTBAa JIHOJCH
OTIPeNIeNIAIOTCS 'TICUXUYECKUM Pa3BUTHEM "' BCEX YJICHOB ATOTO OOIIECTBA.

Takum 00pa3oM, MHOXECTBO aTOMOB CO3JajM B IPOLIECCE CBOEro B3amMojaeHcTBus (uepes
MOCPEZCTBO OJIEKTPOHHBIX 000JI0OYEK) OTPOMHYIO MOJEKYIly (KpPHCTalul), CBOIMCTBAa KOTOPOH YXKe He
SBJISIIOTCSl QHAJIOTUYHBIMH CBOWCTBaM OJIHOTO aToMa, a ONPEAENSIOTCS CBOMCTBOM COOOIIECTBA ATHUX
aTOMOB, UX COI[MAJILHON OOIIHOCTBIO, I/I€ XapaKTep KaXKJA0ro U3 MHAMBHJIOB MOJABEPIraeTcs BO3ACHCTBHIO
OKPYKAIOMIUX ero aToMOB. OTpoMHBIN 00BEM 3HaHUI BO3MOKHO OCBOUTH M HAIEKHO COXPAHUThH TOJIBKO
B cooOmiectBe cebe moaoOHbIX. [loaTomy ecrtecTBeHHass cucremMa pabOTaeT yKe KaK KBaHTOBBIN
KOMITBIOTEp (MOJICKYIISIPHBIA TeHepaTop/yCHIUTENb THIIA Ma3epa Wiu/u ja3epa). EcrectBeHHas cucrema
oOmajgaer OonbIIMM OOBEMOM 3HAHUHM, 4YeM OTHCIbHBIA €€ WHAMBHIYalIbHbIM 31MeMeHT. Crpareru
oOyctpoiictBa Oynymero Poccun, Bam 3T0 HeoOXoauMoO 3HaTh. HAJ0 CTPOUTh, a HE PYIIUTh
rOCyJapCTBEHHYIO CUCTEMY, UTOOBI OBICTpEE MPOABUTaTHCS BIEPE] MO MYTH €CTECTBEHHOM HBOIOIHH.

3TO CBOMCTBO B3aUMHOT'O BO3/ICHCTBHSI OJIHUX YAaCTHUIl Ha IPyTUe B pa3HbIX opMax 00beTMHEHUS
ATHUX YaCTHIL ABJSIETCA OOIIMM MPaBUIIOM JJIS BceX (OPM HBOJIIOLUH KHU3HU. [103TOMY B TBEPIBIX Tesax
CYIIECTBYET 'My3bIKa aTOMHBIX cep”, KOTOpYyI0 (U3UKU HA3bIBAIOT (POHOHOM, T. €. B 3aCTHIBILIEM KYCKe
Mmetaia (JII000ro TBEPIOTO Tela) CYIIECTBYET CBOW ()OH KoJeOaHWH aTOMOB, KMBYIIMX B €IUHOM JUIS
HUX KyCKe MaTepuu CBOEH BHYTPEHHEH KHU3HbIO.

XapakTep M CBOWCTBa OOLIMHBI JIIOAEH HE IMOXOXXKM HAa XapakTep OJHOTO YeJOBeKa, OOIMHA
u31a€T CBOM 3aKOHBI, aTpuOyThl BIACTH, aHAJIOTUYHBIE SHEProWH(OPMAIMOHHON CeTH Mojeill B MHpe
aToMOB M MoJieKyll. OObeJMHEHHBIE B COOOIIECTBA JIIOIU MIPECTABISAIOT COOOM COIMAIbHBIN KBaHTOBBIMH
reneparop. MneitHoe cocrosiHMe oOIIecTBa JIOAEH OINpenesseTcsl MCUXUYECKUM COCTOSHHUEM YJIEHOB
sTOro obmiectBa. Takum 00pa3oM, COIMATIbHBIN KBAaHTOBBINM reHepaTop paboTaeT Mo TeM e MPUHIMIIAM,
YTO M JIMHEWHBIN OJHOMEPHBIH rapMOHUYECKHI ocUMLIITOp (reHepaTop) B BUAE MOJICKYIbI (KpHCTaLIa)
WINA B BUJE aHTeHHBL. M To, 4yTO MBI B (U3uKe Ha3biBaeM (POHOHAMH, B OOILECTBE JIIOJEH — 3TO HJIEH,
OBJIJICBIINE UX yMaMH (rocmoicTByrommas uies). 1o oTaeapHOCTH, CKOJBKO JIFOAEH, CTOIBKO U MHEHHH,
BCIIOMHUM pACILEIUVIEHUE DSHEPreTUYECKMX YPOBHEM B aTOME€ B 3aBUCHUMOCTH OT €ro OKpykeHus. B
cooOriecTBe Jrofieil Bcerjga JOJDKHA CYIIECTBOBaTh TOCIIOACTBYIOINAS M€, CKPEIUIAIomias B CBOEM
eMHCTBE 00111ecTBO. A MHaYe OYyIyT TOJBKO OT/AENbHbIC MHIUBH/IbI, )KU3Hb KOTOPBIX B OJIM3KOM KOHTAKTE
Jpyr ¢ Apyrom OyaeT MpocTO HEBBIHOCUMOM. [103TOMy 00s3aTeIbHO HAUHETCs MpoLece 0ObEUHEHUS 110
UHTEpecaM W T. M., YTO Mbl W BUAMM B HAcTosllee BpeMs — IIOBCEMECTHO (OPMUPYIOTCS
OBIIECTBEHHBIE opranu3anuy, ¢OCKOJBbKY KalUTaJIUCTUYECKas TOCYJAapCTBEHHAs CTPYKTypa
paboTaeT TOJIbKO Ha pa3pyLICHHUE.

B obmectse mrozeit, He 00beIMHEHHBIX HJleei, BcE OyyT "KTO B JIec, a KTO 110 JIpoBa’, He OyJeT u
camoro oouiecTBa Kak 1enoro. Jlroaum MHOTUX Haluil ¥ HApoJIHOCTEH BCerja J0JKHBI IOMHUTH CJIOBA —
"B eaquHCTBE Hamla cuia”. Ml HUKakod NeMOKpaTuu ObITh HE JOJKHO, IMOCKOJIBKY JE€MOKpATHs JIMIIAeT
HallMOHAJILHOE FOCYJapCTBO CBOETO HAIIMOHAIBHOIO s3bIKa, 0€3 KOToporo olmiecTBo rubHeT. B npupone
€CTECTBEHHBIX CHCTEM HET ypaBHWJIOBKH, YPaBHHBAHMS BCEX JI0 MPUMHTHUBHOTO COCTOSHUSA. DTO HAJO
XOPOILIO 3HATh CTpaTeramM yCTOMUMBOTO pa3BUTHs JtOEH Ha IJIaHETe.

Kaxnas ¢opma >XM3HH OT MHKpPOYACTHIBI 70 YejloBeKa 00JaJaeT CBOMM WHAMBUIYaJbHBIM
XapaKkTepoM, CBOMMHU CBOWCTBaAMHM U CBoel cuioil. OO0beAMHEHHE MHOXECTBA 3JEMEHTapHBIX (OpM B
eNMHYI0 (POPMY CHCTEMBI (HalpHMep, YeIOBEK KaK eIUHas CHCTEMa U3 MHOXKECTBA KJIETOK) HE TepseT UX
UH/IMBUYaIIbHOCTH, HO CaMO 00bEeIMHEHNE CTAaHOBUTCSI MHIUBHUIYyaJIbHBIM Cpeu ce0e MOJJ00HBIX, U 3TH
HOBBIE€ MHJMBMJIbI, KOKIBIH B OTAEIBHOCTH, O0JaJalOT CBOMMHU KAaueCTBEHHBIMHM XapaKTEPHUCTHUKAMHU,
OTJIMYAIONINE UX JIPYr OT Apyra. [losTomy jiroan Kak BUJ JKUBBIX CYIIECTB — BCE OJIMHAKOBBIE, HO BCE
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pasHbIe M0 YHEPrOMH(POPMAITMOHHOMY COJEPKAHUIO, YTO TO3BOJISIET (POPMUPOBATH U3 JIIOACH CUCTEMY
€IMHOTO YEJIOBEYECTBA IUIAHETHI CO CBOMCTBAMM KBAaHTOBOTO KOMITBIOTEPA.

[MpuBeném mpumep paboTel (HOTOINEMEHTOB, crmOcoOHBIX TpeoOpazoBeiBaTh CBET, kak
AJIEKTPOMArHUTHYIO BOJHY HMH(OpMaIuy, HampuMep, BOJIHY CBEeTa OT OCBEIIEHHOTO NpeAMeTa B
nporiecce ChEMKH Ha TeneBuaeHuH. 1o Bo3aeiicTBUEM BOJIHBI CBETa HEKOTOPHIE KPUCTAIIIBI CIIOCOOHBI
BhIpa0aThIBaTh 3JICKTPHUYECKUN TOK ((OTOTOK) — 3T0 (hoToIMeMeHThI. POTOANIEMEHTHI, paboTa KOTOPBIX
OCHOBaHa Ha MPOBOAMMOCTH (OTOTOKOB ((HOTONMPOBOIMMOCTB), HA3BIBAOTCS (DOTOCOTPOTUBIICHHSMHU.
@OTOCONPOTUBICHUST 00JIAAAI0T BBICOKOW UYYBCTBUTEIBHOCTBIO K DJIEKTPOMATrHUTHOM BOJIHE CBETa
Omaromapsi BBICOKOMY KBAHTOBOMY BBIXOAY M IMOSBJICHUIO BTOPUYHOTO (POTOTOKA, BOZHUKAIOIIEIO OT
NEPEeCTPOCHUS CTPYKTYpPhl KpPUCTA/UIa, Kak HEOOXOJUMOTO YCIOBHS Uil  TPAHCIIOPTHUPOBKHU
AIIEKTPUYECKHX 3apA0B 10 Ha3HayeHuto. CleyeT OTMETUTH!

1) ¢doroTok B Henu (OTO3IEMEHTA MPOMOPLHUOHAJICH CBETOBOMY IOTOKY, MaJaloleMy Ha

¢doTokaros (3TOT 3aKOH HOCHUT MMsI PYCCKOT'O Y4EHOTO CTOHGTOBa).l(b =¢  F
['ne € — uyBCTBUTENBHOCTH (POTOKATO1A, MUKpOAMIIEp Ha JIIOMeH (MKA/im);

F — CseroBoii motok, 1M (1omen).

2) Kunernueckass oSHeprus SMUTHPYeMbIX (TOJ BO3JCHCTBHEM CBETa) OJICKTPOHOB W3
¢doTorneMeHTa MPSIMO MPONOPLUUOHATbHA YacTOTE IaJalolIero Ha 3JIEMEHT CBETOBOTO IOTOKA M HE
3aBUCHT OT €ro HMHTEHCHUBHOCTH. Jlnsa kaxknoro tuma ¢oroanementa ((POTOKaTOAa) CYIIECTBYET
WH/JMBUyalbHas HAMMEHbLIAsh YacTOTa, HIpU KOTOpOH BO3MOKeH (oTtoaddekr — mosBieHue
ANIEKTPHUUYECKOTO TOKa OT BO3/ICHCTBUS CBETA.

3) ®oTOTOK MPOTEKAET TOJBKO B HANPABICHUH OT (POTO3JIEMEHTa B CHCTEMY, TOJBKO B OJHY
CTOPOHY, (DOTO3JIEMEHT YHUIIOJISPEH, YTO IMO3BOJISIET (POPMHUPOBATH CHCTEMY MPOBEICHHS TOKOB. DTO
TUIOBOE pEIICHHE MPUPOABI Ul BCEX UYYBCTBUTEIBHBIX JJIEMEHTOB/OpPraHoB — HH(opMamus oT
BO3/ICHCTBUS SBJICHUI MPUPOJIBI HIET OT PELIENTOPOB B CTPYKTYPY MaMSITH AaHHOTO OOBEKTA )KU3HHU.

4) ®OTOTOK W3MEHIETCS MIHOBEHHO C H3MEHEHHEM CBETOBOTO IOTOKAa. BakyymHbIe
(OTORIIEMEHTBI CUMTAIOTCS OE3BIHEPIIMOHHBIME BILIOTH /10 YacToThl 100Mrr.

5) ®0oTOTOK 3aBUCHT OT HANPSDKEHHS B TOKOMPOBOASAIICH LIEMH, ¥ 3Ta 3aBHCUMOCTH BBIPAYKACTCSI
BOJITaMIepHOi xapakrepuctukoil (puc.3). 3akoH CroieToBa BBINONHACTCS TOJBKO B 00JacTH
HACHIICHUS, KOTJa aTOM BBIJAJ CTOJIKO JJIEKTPOHOB, CKOJBKO OH CMOJXET, a He Oe3rpaHu4HOe HX

KOJIMYECTBO, YTO TOBOPUT OO0  yHOPSAOYEHHOM

4 . ctpykrype atoma, o ero CUCTEME.
@
3 20nm
5 3 — Puc.3. Boabrammnepnas XapaKTepUCTUKA
& . 1.5nm ¢dorosnemMenTa. 3aBUCUMOCTb BEJIMYHHBI (POTOTOKA OT
g P e CBETOBOIO IOTOKA U TPUIOKEHHOIO AaHOAHOIO
o ),

ES 108% HAIPSOKEHUSL.
S3 |~
$8 7 v dam .
E - [Ipu  ompenenéHHOM  HANpPSDKEHUM UL
5 ' ' 33JaHHOTO CBETOBOI'O IMOTOKA JAOCTUIacTCsA T'PaHUYHAs
= ¢
. 100 0 300 400  BE/IUMHA IPEIENLHOTO TOKA HACHILICHN.

- AHolHoe Hanpaxenue § Cerb — 3TO BakHEWIIass 4acTb CHUCTEMBI, OHA

BCerja HOCHUT 4epThI u CBOlCTBa

HHEProuH(pOpMaMOHHON cBs3U U ynpasieHus. Kaxnas ecrectBennas CUCTEMA Tex UM UHBIX BUJIOB
Tesl umeer cBoto 3HeprouHpopmanmonnyro CETb, oObeaunsioniyto Bce OAMHOYHBIE YYBCTBHUTEIbHbBIE
aneMeHThl B enuHoe coobmectBo — CUCTEMY. Cerb ompenenser cBoiictBa cuctembl. Hampumep,
9HJIOTUIA3MATHYECKUN PETUKYIYM (PETHKYIYM — 3TO CETh) KJIETKH SBJSETCS SHEProMH(OPMAOHHOM
CEeThI0 OMOJIOTHUECKOM KJIETKH, Ha KOTOPOH pacnojararoTcs Bce OpraHesulbl KIeTKH — (paOpuKy 1 3aBObI
10 IIPOU3BOACTBY HYXXHOI'O IPOAYKTA B IIPOLIECCE BOCIPOU3BOACTBA NCHETUYECKON MaMATH. Suyeucras
cTpykTypa Beenennoit siBisiercss €€ sHepronH(pOpMallMOHHOHN CeTh0, 00bEANHAIONIEH MHOTOUNCIICHHbIE
rajlakTUKH B €IMHYI0 CUCTEMY BOCIIPOU3BOJCTBAa reHoMa Beenennoil. Cucrema He MOKET CylIeCTBOBATH
6e3 cobcTBeHHOHN 3HEeprouHdopmanonHoi cetu. Ctparern oOyctpoiicTBa Poccun NOKHBI 3TO TBEPIO
3HATh!
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Kak tombko ucuezaer CETb, kak obOurarenu mnpexxneii CMCTEMDI craHoBATCS auKapsMu.
OpvHOYHBIE DJEMEHTH B BHAE AaTOMOB B MPUPOJE NPAKTHUECKH HE BCTPEYAIOTCS, BCE OHHU
3aJeicTBOBaHBl B TOM WM WMHOW cucreme. [Ipm o0OBeAMHEHHMH B CHUCTEMY HEPBBIM JIEIOM
0000IIECTBISIIOTCA YyBCTBUTENIbHBIE OpraHbl, (OPMHUPYS E€IUHYIO YYBCTBUTEIBHYIO OOOJIOYKY - CETh,
KOoTOpas mpeoOpa3yeT BHEUIHHE OHJIEKTPOMArHUTHBIE MO B 3JICKTPUUECKUE TOKU IHUTAHUS BCEi
CHCTEMBI. B cHcTeMe KaXaoMy OTACIBHOMY JJIEMEHTY TpeOyercs Ha 2/3 MeHbIle SHEpruH, YeM 3TOMY
e DIEMEHTY B MHIUBHIyalbHOM cocTosnud. Hampumep, kaxapiii us YUETBIPEX mykneotumos JHK
(Anenun, Tumun, Lluto3un, ['yaHNH) B MHAMBUAYaILHOM CYLIECTBOBAHUYM OCHANIEH TpeMs pocaramu —
MCTOYHUKOM 3Hepruu Hykieotruna. [Ipu obowenunennu B coctaB JJHK oHM uMeroT yxe TONBKO OIUH
docdar, a ABa U3 TPEX OHU OTAAIOT B CUCTEMY KIIETKHU.

[IpakTHYeCKH SBOJIIOIMS CHCTEMBI DPOJCTBEHHBIX JJIEMEHTOB (OTCIOAAa BaXKHOCTH ITOHSTHUS
HAIIMOHAJIBHOCTH, HAIIMOHAJBHOTO S3bIKAa, OTPULAHHE TOJCPAHTHOCTH M JEMOKPATHH) CBOAUTCS K
3aKOHOMEPHOMY M3MEHEHUIO CTPYKTYPbl COOOLIECTBA — €0 JHEP2OUHPOPMAYUOHHOU cemu, YTO
CBOMCTBEHHO TaKOMY SIBJIICHUIO, KaK (ha30BbIe MPEBPALCHHUS BTOPOTO pojJa, 0 YM MbI TOBOPUIM paHee.
s Poccuu coBpeMeHHOro rnepuoja — 3To HeoOxonumocTs ctpoutb CBOU ¢abpuku u 3aBOAbI, CBOU
MIPOU3BO/ICTBEHHBIC MOIIHOCTH, CBOHM CEIbXO3yroJus W IPOU3BOJCTBA, CBOU Yy4eOHbIE 3aBEICHUS,
OTCTaMBaTh CBOM HAIIMOHAJIbHBIC MHTEpECHl. Pa3Be Bbl 00 3TOM 3a0bLIH, cTpaTeru pazsutus Poccun?

[lepuoauyeckuii 3aKOH XUMUYECKUX 3JIeMEHTOB Obl1 OTKphIT J.M.MenneneeBsiM Onaronaps
TOMY, YTO OH MPOU3BEN 0000IIEHNE TaHHBIX 110 (PU3UUYECKUM U XUMUYECKUM CBOMCTBAM 3JIEMEHTOB. DTO
MOCITYKUJIO TOTYKOM K TOMY, UYTOOBI 3a{yMaThCsl HaJl TEM, KaK OCYIECTBISETCS COTIACOBAHHOCTh WJIH
KOppEeIsus MEXIy CBONMCTBAMHU OTAEIBHBIX DJIEMEHTOB, OTHOCSAIIMXCSA K PAa3HbIM YPOBHSM KUBOU
MaTepuy, HO O0Opa3ylolMX eAWHCTBO cucTeMbl? Hampumep, TrapMOHMKM B COCTaBe OIHOM
AIIEKTPOMArHUTHOM BOJIHBI, aTOM U OT/EJIbHbIE YaCTHIIBI €ro 00pa3yrolue; aToMbl B CEMEHCTBE aTOMOB
OJIHOTO BUJa; MAKPOMOJIEKYJIa U OTAEIbHBIE MOJIEKYJBl B €€ COCTAaBE; MOJIEKYJa U pa3HbIE aTOMBI B €€
CTPYKTYpE; 4EJIOBEK U KIIETKH, CJIArarolliye €ro Telo.

IToueMy cBOICTBa CJIOKHOM CTPYKTYphl OTIMYAIOTCS OT CBOWCTB OTHAEIBHBIX DIIEMEHTOB,
BXomsamux B He€? YUYTo wu3MeHsercss npu OOBEIMHEHHWH [BYX INPOTHUBOMNOJOXKHBIX IO CBOWCTBAM
AJIEMEHTOB B OJHY OOuIHOCTH? Jla M BooOIIe-TO, MoYeMy OHHU CTpeMsTcs K oObeanHeHHto? Yucroi
CIIy4ailHOCTBIO, KaK 3TO MPUHITO TOBOPUTH B COBPEMEHHOH Hayke, HE OOBSICHUTH BCETO MHOT000pa3us
YKUBOTO MHUPA, TJ€ SBHO BHJIHA CHUCTEMa OPraHU30BAaHHOCTH U MOPsIKa. MeTtaMophU3M Kak NOCTETEHHBIN
nporecc U3MeHeHUs: (GopMbl U €€ CBOICTB, HampuMep, POCT U Pa3BUTHE OMOJIOTMYECKUX CYIIECTB B
npoliecce OJHOM JKU3HHU, TAaKXKE BBI3BIBAET HEIOYMEHHE y OMOJIOrOB. A OTBET IMPOCTOM: KJIETKH Tela He
HBOJIIOLMOHUPYIOT, U3MEHSIETCSl SHEpronH(opMalMoHHas CTpyKTypa Tena. Cucrema o6asaeT 60IbIIuM
00béMOM HHGpOpMaLKMU U crocoOHa ObICTpee MM MAaHUIYJIMPOBAaTh, 4YeM OJUHOUYKA. Bcé€ nemo B
UH(POPMALIMOHHOM COJEP)KaHMM U CIIOCOOHOCTM O00paboTKM 3TOW HH(OpMaUuMu Ha MPUHLHUIE
MOJIEKYJISIPHOTO TeHepaTopa/ycuiauTens/ KOMIIbIoTepa.

Bcem 2Jj1eMeHTaM MHOXKECTBA, Kak CTPYKTYpHOM OpraHu3alid CHUCTEMBI, IPHUCYILIE
pa3HooOpa3ue unousudyarvHvlx kavecms M ux (pyHkuuidl. PazHooOpas3ue OMOIOrHMUECKHX OPraHU3MOB
ouocdepsl 3emiid, cTapeHHe M CMEHAa TOKOJeHUH TpeOyITCs TOJBKO A TOrO, YTOObI IOJIHee
0TO0pPa3uTh BCIO TraMMy MPHUPOIHBIX CBOMCTB, 00ECHEUYMB TEM CaMbIM HHAWBUIYAIbHYIO KH3Hb
ouocdepsl Kak €IMHOr0 OpraHu3Ma IUIAHEThl JI0 COCTOSIHHS COBEpPILICHCTBA B TE€UYEHHUE KOHKPETHOIO
Hepuo/ia pa3BUTHUS, B YACTHOCTH MEepUOJa JUINTEIbHOCTBIO 26 Thicsd jieT. buocdepa HyxxHa camoii 3emie
Kak pabouuii MHCTPYMEHT B XOJe CBoeil (ruiaHerapHOM) sBoitonmu. [lo3TOMy 37€Ch HE MOXKET OBITH
60pbOBI 32 MHIMBUAYaJIbHOE CYLIECTBOBAHNE/BBKMBAHUE BO Bpel IpyruM cymecrBam. Ho Bcem HyxkHa
NUINA, BO3AYX JUIS AbIXaHUS, KWIbE A MpoxuBaHUA. 1 moToMy MHIMBHUIBI OOBEAUHSIOTCS B CUCTEMY
POACTBEHHBIX »snementoB, ¢opMupys YUCTYIO JIMHUIO B JWHAMHYECKOM COBEPILIEHCTBOBAHMHU.
CrpykTypa maMsTy, JOCTHIIAs COBEPLIEHCTBA YUCTOTHI M TOYHOCTH, JAjJ€€ HE IBOJIIOLMOHUPYET, HE
pas3BuBaeTcs, MO0 el 3TO U He TpedyeTcs, OHa JOCTUIJIa COBEPLICHCTBA, U TEHEeph HACTYNAET OYepe]b
ecTecTBEeHHOH paauanuu. Bot tak!

Yucraa JuHus
Yucras JuHus — (B OHOJIOTHHN) IPyIIa OPraHU3MOB, HMEIOIIMX HEKOTOPbIE MPU3HAKH, KOTOPbIE
MOJIHOCTBIO TEPENAIOTCS MMOTOMCTBY B CHJTY T€HETHYECKOM OJHOPOIHOCTH Bcex ocobeli. B ciydae reHa,
MMEIOIIETO HECKOJIBKO BAPHAHTOB - MOAU(DHUKAIINI WK aLiesnell, BCE OPTraHU3Mbl, OTHOCSIIUECS K OJTHOM
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YHCTOMW JINHUH, SBISIOTCS 20MO3ueomubimu (OJHOPOTHOCTh MX HACIEACTBEHHOW OCHOBBI — F'EHOTHIIA) IO
OJTHOMY M TOMY K€ BapUaHTy JAHHOTO TeHa. YNCTHIMU JIMHUSMHU 9acTO HA3bIBAIOT COpMa PacTCHUH, PH
camoonvlieHuu AIOMINUX TeHETUYeCKH HICHTUYHOE U MOP(OJIOTHYECKH CXOHOE MMOTOMCTBO. AHAJIOIOM
YHCTOW JIMHUM y MUKPOOPTraHU3MOB siBisieTcst wmamm. LlltaMm — B MUKpPOOHOJIOTUH - YHCTast KYJIbTypa
MHUKPOOPraHW3MOB WJIM BHPYCOB JQHHOTO BHUJA, BBIICICHHAs M3 OpraHu3Ma M oOiajaromnias ocoObIMH
OMOXMMUYECKUMH CBOWCTBAMHU.

Yucteie (unbpeonvle, TPOUCXOAANINE OT CKpPEIIMBAHHUS POJCTBEHHBIX O0CO0Ei) JMHHU Yy
JKUBOTHBIX C TIEPEKPECTHBIM OIJIOJJOTBOPEHUEM MOJIYYaIOT MyTeM OJIM3KOPOJICTBEHHBIX CKPELIMBAHUN B
TEUYEHUE HECKOJIbKUX MOKOJICHHH. B pe3ynpTare *HUBOTHBIC, COCTABISIONINE YUCTYIO JIMHUIO, MOITY4alOT
OJIMHAKOBBIE KOIIUU XPOMOCOM KaX/10H U3 TOMOJIOTHYHBIX Hap. YUCThIE JIMHUHM 20poxXa UCTIONb30BAl JUIS
CKPELIMBAHUS B CBOMX OIIBITaX MEPBOOTKPHIBATEIb 3aKOHOB HAaCIeACTBEHHOCTH [ pecop Menoens. B 1903
I. JATCKHH reHeTuk B. Hozancen mokaszan Hed()(PEeKTUBHOCTh 0mOOpa B YUCTHIX JIMHUAX, YTO CHIIPAJIO
B)XHYIO POJIb B Pa3BUTHUU BOJIOIIMOHHON TEOPUH U MPAKTUKU CEICKIIUY.

B Hacrosiiee BpeMsi YHCThIC JIMHUH KUBOTHBIX (B IEPBYIO OUYEpE/b KPBIC U MBIIICH) U pacTCHUI
UTPAIOT BOKHEHIIYIO POJIb B IPOBEICHUN OMOIOTUYECKUX U MEAUIIMHCKUX MCciaeoBaHuil. ['eHeTnueckast
OJIHOPOJTHOCTh HCHOJBb3YEeMbIX YUYEHBIMH OPraHU3MOB IOBBIIIAET BOCHPOHM3BOJUMOCTH PE3YJIBTATOB U
CHMKaeT BEpPOSITHOCTh BO3JCHCTBUS HA pPE3yJlbTaT HUCCIENOBAHUS TEHETHYECKHX pPAa3IUUUid MEeXIy
0co0siMu (HampuMep, B KOHTPOJBHON W OMNBITHOW rpymme). C MOMOIIBI0 TPAIUIMOHHOW CEJICKIUU U
METO/IOB TEHHOM WMHXCHEPUHM TIIOJy4eHO MHOXKECTBO YHCTHIX JIMHUM C 3aJlaHHBIMH CBOWCTBAMHU
(HarpuMep, TOBBIIIEHHOM  CKJIOHHOCTBIO K  MOTPEOJCHUIO  alKOTOJIs, BBICOKMMH YPOBHEM
3a00JIEBaEMOCTH pPa3HBIMH (OpMaMH paka W T.I.), MCIOJb3yeMbI€ Ui KOHKPETHBIX HCCIICIOBAHUI,
3a4acTyr0 He0e300MTHBIX IS )KU3HU JIFOIEH.

Yucrasi JUHUSL — 3TO F€HETUYECKU OJHOPOJHOE MOTOMCTBO, MOJIy4a€MOE€ MCXOJHO OT OJHOM
CaMOOILIOJOTBOPSIOIIEHCS (camoonbUIsSFOIIIEHCS) ocobu (anmporuna) u JAIbHEUIIIETO
camoorutofoTBopernsi. CamoBOCTIpOn3BeieHHE (CaMOOTBUICHHE WIJIM CaMOOIUIOJOTBOPEHHUE) SIBISETCS
caMOi BBICOKOW CTENEHbI0 YHCTOTHI CKPEIIMBAaHUS OJIM3KOPOJCTBEHHBIX (OpM B Ipenenax OJHOM
HOMYJISIIUA TOMO3UIOTHBIX OPraHU3MOB (OJHOPOTHOCTh MX HACIEICTBEHHON OCHOBBI — T'€HOTHIIA) IO
OOJIBILIMHCTBY I'€HOB.

Cpeny LApCKUX AMHACTHIA, HAIPEMEP, y MHKOB>', OBUIH MOMY/ISAPHBIMU OpaKH MEkKIy 6paToM u
cecTpoi, 4ToObl COXPAHUTh YHMCTOTY T'€HOTHIIA. [IpoaykT dYMCTON JMHWHW, OJHOPOAHOCTH WX
HACJICICTBEHHOW OCHOBBI ONpeAessieTcs Iepefayeil HaclaeJCTBEHHOCTH 0 MAaTE€pPUHCKOM JIMHUH, II0
JMHUU SKEHIIMH. MyXckue ocoOu mepenaloT HOBble TeHbl. Eciu HOBBIE NPHU3HAKH, MOJYYEHHBIE B
U3MEHUBIIUXCA YCIOBUSX, HE IEpelaloTcsi MOTOMCTBY, TO IOTOMCTBO IPOCTO-HAIIPOCTO TJIYIIEET,
BBIPO’KIAETCSI YMCTBEHHO. YCIIOBHS BHEIIHEH cpelbl MEHSIOTCS, a MOTOMCTBO HE 3HAeT, KaK UM XXHUTh B
HOBBIX YCJIOBUSX, U CO BpeMeHeM rHOHeT. Takux npumMepoB B OHOJIOTUH MHOTO.

Ha aromapHOM ypoBHE €CTECTBEHHas paJualis HEUTPOHA TOMY CIY)KUT IpUMEpoM. BcrioMHuM,
YTO MAarHUTHBIA JUIOJIb HE MOXKET CYIIECTBOBATh 0€3 3eKTpuueckoil yactu. CTpyKTypa mamsTH — 3TO
BCErJa 4YHCTas JIMHUA [0 CBOMM CBoOWcTBaM. M oHa He MOXET >XUTh 0Oe3 OpraHoB YyBCTBOBAaHUS,
CMOCOOHBIX MUTAaTh CTPYKTYpPY MaMsATH MyTEM MNpeoOpa3oBaHMs JIICKTPOMArHUTHBIX TIOJICH B
aneKTpudeckue 3apsapl. [IpocToit Hapox — 3TO MCTOYHUK HOBBIX JKM3HEHHBIX CHUJI, OH CIIOCOOEH U
TAHETCA K 00pa30BaHMIO U MOTOMY IUTAET Bce ApYyrue chepbl rocyAapcTBa U SBJISIETCS UyBCTBUTEIbHOM
cucTeMoil /uis couuansHoro odmecta. [lomaure 06 3TOM, cTpareru riodanuzanuu!

OpraHu3mbl YUCTOW JIMHUM HEXHU3HECTIOCOOHBI, (HAampHUMep, SJIEMEHT MaMATH - OJWHOYHBIN
HEWTPOH pachanaercsi, Mepuoj ero mnoiypacnaga okoyo 15 munyr) TpeOyeTcs mpucnocabnmMBaThes K
BHEIIIHEH cpejie, a OHM ATOro He yMeroT. llpakTuuecku yucTas JIMHUS SBISETCS CTAaTUYECKON MaMAThIO
IPOIJIOrO OMNBITAa )XM3HM, U OHA HE NPUTOJHA K KM3HM B PUTMUYHO HM3MEHSIOLICHcs cpene, ecnu eé
JUIINTH CUCTEMBl 4YyBCTBOBaHMS — Myxkckoro Hawanma. Pa3mMax W3MEHUMBOCTH —TPH3HAKOB
OMOJIOTMYECKUX CYIIECTB 3eMJIM ONpeAessieTcs MpeieioM H3MEHYUBOCTH cocTaBa crekTpa COolHEYHOro
ceera. OO0 3TOM TOBOPUT M COBpEMEHHOE MaccoBoe (mectoe Mo cyéry) BBIMUPAHHE XXHBOTHBIX H
pactenuii Omocepsl — B crnekrpe CoiHI@ 3HAYUTEIBHO YMEHBIIMIOCH KOJMYECTBO CBOOOJHBIX
U3JTy4YeHUH MHKPOBOJIHOBOTO JIMAIa30Ha.

? Mnka I'apcunaco ne na BET'A. Mcropus rocynapcrsa uHkoB. JIutepatypHele namstauku. AH CCCP. Ilepeson co
craporcnianckoro B.A. Kysemumesa. Jleannrpan. M3n. «Hayka». 1974, -748c.
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XOopoIIo M3BECTHO, YTO COXpPAHEHUE 4Yero Obl TO HU OBUIO BO3MOYKHO TOJBKO B JMHAMHKE €ro
BOCIPOM3BO/ICTBA B M3MEHSIOIIUXCS YCIOBUSAX BHEIIHEH Cpenbl, a MPOCTOE COXpAaHEHHWE HEIMPEMEHHO
BEIET K pPa3pyLICHUIO TOTO, YTO XOTAT COXPaHUTb. BCE B KOCMOCE NOAYMHEHO EIAWHOMY 3aKOHY
COXpAaHEHMs >KUBOTO Tpoliecca, 3aKOHA COXPaHEHHMsI SHEPrud M HMH(OpPMAlMH, BCE aTOMBI, BCE
KOCMHMYECKHE TeJa 3apOKIAI0TCs, PACTYT U PA3BUBAIOTCA. JTOT 3aKOH CIIY)KUT OCHOBOM HPaBCTBEHHOT'O
Pa3BUTHS IO COCTOSIHUSL COBEPILLICHCTBA.

OpHuM U3 pUTMOB HBOJIONMH 3eMiH B cocTaBe COJTHEUHON CHUCTEMBI SBISCTCS 30]1MAKAIbHBIN
ron JumrenbHocThio 25920 1er, COOTBETCTBYIOUIMI OJHOMY BMTKY CIUpPaid OOLIEH NpoJOoiabHOM
TPAaeKTOPUU JBW)KCHUS IUIAHETHOM CUCTeMbl Ha (OHE 3BE3A OTHOCUTENBHO MLEeHTpa [ anmakTuku.
[TonoBuny storo mepuoga CoyiHeuHass CUCTEMa HAXOIUTCS B MAarHUTHOM IIOJieé OJHOTO 3HAKa, a BO
BTOPYIO TOJOBHHY B MarHUTHOM II0JI€ MPOTHBOIOJIOKHOTO 3Haka. CMeHa MarHUTHOH MOJSPHOCTH
['amakTUyeckoro Tmoyis OTHOCHUTEIbHO HEeM3MEeHHOro HampapieHus 1o CoJIHeYHOW CHCTeMbl
COIIPOBOKJAETCS CMEHOM JJIEKTPOHHOW HACBIIIEHHOCTH MPOCTPAHCTBA KOCMOCAa Ha MPOTOHHYIO
HACBHILIEHHOCTh. B pesynprate 3emiii TO pacTéT B pasMmepe, pacIiupsercss B NEPBOM IMOIyNEpHOJIE
mntensHocThio 13 000 ser, BeIeIsis BOXOPO U3 CBOUX HEJP, TO CKMMAETCS], YIUIOTHSAETCS BO BTOPOM
noJryriepuoie Toi ke anurenabHoctd - 13 000 ner, notpebuisas BHYTph IUIaHETHl BOJAOpod. W 3TOT putm
CXKaTHS — PACIIMPEHHUS COMTPOBOXKIAETCS POCTOM Tejia IJIAHEThl U PACTPECKUBAHUEM €€ KOpbl, Pa3BUTHEM
(ha30BBIX MpeBpaIeHUH CTPYKTYpHBIX (OpM BelIecTBa B pa3jioMax M Bceil OHocdepbl, IKOCHCTEMbI
KOTOPOH pacroiaratoTcs BJIOJIb TPEIIMH U PA3JIOMOB, 3aM0JIHAEMBIX BOJOH.

Dnoxu GBUTBIX GHOChEp YETKO MPOCIEKMUBAIOTCS 10 TEOTOTHYECKHM TaHHBIM . Kaioil smoxe
HBOJIIOLMU 3eMJIM HYXHa pa3Has MO CBOMM CBOMCTBAM M BHJIOBOMY COCTaBy OHocdepa, MOCKOJIbKY
cnektp CosHIIa pUTMUYHO U3MeHsieTcs. To ke camoe JOKHO OTHOCHTBCS M K CBOWCTBAM JIIOJIEH Kak
BUJTY J)KUBBIX CYIIECTB. lI3MeHeHNne KaueCTBEHHBIX XapaKTePUCTHK JIFO/IeH JOCTUraeTcs MyTEM aKTHBALIUU
OTIpeIeIEHHON TPYIIIbI TEHOB MIPU CMEHE 3a]a4, KOTOpbIE HAJ0 PEeIIUTh JIIOAM Ha IUTaHeTe. 3ajau Kak
3aKOHBI IPUPO/IbI, KOTOPBIMU CIIEAYET PYKOBOJCTBOBATHCS B YCIOBHSIX YCTOHUYHMBOTO PA3BUTHS, 3a/1aI0TCS
MarHUTHBIMH PUTMaMH 3€MJIM TOJ BO3JEHCTBHEM MarHUTHBIX pUTMOB COJIHIA, 3aBUCHMBIMH OT
MarHuTHeIX puTtMoB [amaktuku. [lnasmensslid MexaHu3M CoOJHEUHO-3EMHBIX CBS3€H  CITy)KUT
PE30HAaHCHON OCHOBOH yNpaBiieHUs )KUBBIMM IpolieccamMu 3emiu u brocdepsi.

JXKuBble OpraHM3MBl TPAKTHYECKH SIBIAIOTCS TpaHchopmaTopamu  (mpeoOpazoBaTesiMu)
COJIHEUHOW PHEPruH B XUMMHUECKYIO PHEPTUIO0 aTOMOB M MOJIEKy/1. Bricimue pacrenus, mpeoOpa3oBbiBast
COJTHEYHYI0O M 3€MHYI0 SHEPrHI0 B XHUMHUYECKYIO, JOMOJHHUTEIbHO MMEIOT BCACBHIBAIOIIYIO CHCTEMY
KOpHEH, UCIOJIBb3YIOIUX YHEPTUIO0 OTKUBIIUX YK€ OMOJIOTHYECKUX CYLIECTB U MUHEPAJIOB.

TakoB 3aKOH KOCMOCa: MarHUTHBIE PUTMBI JMHAMUKU TaMsATH (TPOLECC MBIIUICHUS) YIPaBIISIOT
AIIEKTPUYECKUMHU LIUKIJIAMH KMBOTO MpOIecca pOcTa M Pa3BUTHUSA IO COCTOSIHUSI COBEPILICHCTBA B TBEPAOH
(aze — cocTOAHUS PaAHMOAKTUBHOCTH.

IIpakTHYeckasi HEHHOCTb WU YHHBEPCAJbHOIO 3aK0HA KUBOI0 KOCMOCA
B obs1acTn Haykm:
- Pemraercs mpobiieMa TPOUCXOXKICHHS JKU3HU; pemIaeTcs MpoOieMa HapyIIeHHs CHUMMETPUH,
npoOnemMa TEMHOW MaTepud W DHEPruu, MpodiieMa YIpaBICHUS CUJIOW TpaBUTAIUMH, Mpobdiema
B3aMMO/ICHCTBUSI aTOMApHOTO BEIECTBA C U3NYyYSHHUSIMH, NMpoOIeMa JalbHOACHCTBUS U MBICIIEHHOTO
0OIIECHHSL.
- Pemaercsa npo6iema MmupoBoro 3¢gupa, crnocoda KOHIEHTPALUN SHEPTUU B MAcChl B Apax aTOMOB.
Tem campiM pemaeTcst mpodieMa «(PU3NYECKOTO BaKyyma» - cpelia KOCMOcCa 3aroJIHeHa CIUIOIIHOM
KOHTHMHYaJbHOM CBETOHOCHOW MaTepuell. Pemaercss mpoOiema MHUKpPOBOJIHOBOTO HW3ITyYSHHS,
3aIOJIHSAIOILIETO BCE IPOCTOPHI KOCMOCA.
- O6peraer cmbicn TOHKAS CTPYKTYPA ATOMA B akTe pe30HaHCHOTO B3aWMOJICHCTBUS aToMa
C U3JIyYCHUSIMHU.
- Hayka oOpeTér 3aKkoH HPaBCTBEHHOCTH ¥ MOPAJIH.
- B oOnactu reonmoruu: mpekpaTHTCS Bpaxkaa MEXIy CTOPOHHHKaMHU mporecca (UKCU3MA U
MOOMITU3Ma, UX OOBEAMHHUT WAEs pacTylled IJIaHEeThl, KOpa KOTOPOW OTOABUTAETCS OT PACTYILETro

25
Jlarmo A.B. Cnienpr 6butbIX OHOC(ep. Mim pacckas o ToM, Kak ycTpoeHa duocdepa 1 9To octaiock oT ornochepbl
reoJornieckoro npomwioro. M.: «3nanune». 1987. -213c.
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TeJa IUIaHEeTHl, YTO MPUBOIUT K PA3BUTHIO TPEIIMH U Pa3oMoB Kopsl. [Tomydaer nomHoe oObsicHEHUE
OTHEHHOT'O KOJIbI[a pa3jioMOB M BYJIKaHOB Mo mepuMerpy Tuxoro okeana. Ilomyuaer oObscHeHHE
MOJIIPHOE JbIXaHHE IIJIaHETHI BOJOPOAHOM m1a3Moi CoJIHEYHOT O BETpa.

B o0s1acTu 6noJ10rnu

- OGpeTaeT cMBICI ¥ Ha3HaYeHHE OUOC(epsl B IBOIOLNH TUIAHETHI.
- Pemaercst mpoGiema 10JIT0IETUS U CMBICIA KU3HH.
- Pemaercst BekoBast mpobiemMa MpoucXoKICHUS KUBOTO U3 HEXKHUBOTO. Pa3BuTHe )KU3HU UAET CTPOrO
[I0 IpOrpaMMe€ IE€HOMa, IO3TOMY HET HEXXMBOW MAaTepuH, a JKU3Hb HMEET 3JIEKTPOMAarHUTHOE
IIPOUCXOXKICHUE.
- Pemaercst mpobaema ciaboro u cBepxciaaboro B3auMOEHCTBHS, TTOCKOJIBKY (hopMa MaTepuu — 3TO
MEPA uH(bOpMaIiMOHHOTO COAEPKaHHUs B BOJHOBBIX IMOJIAX. YHUBEPCAIbHBIN IUIAH CTPOCHHUS BCEX
¢dbopM MaTepuu MO3BOJISIET YCUIINBAThH B THICSIUM Pa3 ClIa0ble CUTHAJIBI AJIEKTPOMArHUTHBIX BOJIH.

B o6s1acTi coumonoruun

- Pemaercs Bonmpoc yCTOMYMBOIO IIyTH PAa3BUTHS. ILUIAHOBAs SKOHOMHKA, CETEBOEC ILJIAHUPOBAHUE U
YIPABJICHUE, LEICYCTPEMIIEHHOE PAa3BUTHUE 110 IIPOrpaMme, UJIEHHO - HPABCTBEHHBIM COLMAJIN3M HA
Hay4YHOU OCHOBe. HHKakol AEeMOKpaTUM U TOJEPAHTHOCTH, HMKAKOIO 3aMMCTBOBAHMS 4YYXKOU
KyJbTYpbl M UYKOTO s3bIKa B3aMEH CBOEW HAlMOHAIbHOM KyIbTypbl. Bceobiee OecrutatHoe
oOy4eHue, IIaHUPOBAHHUE IMOJTOTOBKH KaJApoB, OecrutaTHas MenuluHA. JKUTh HAaJ0 CBOMM YMOM,
CBOEU TeppUTOpUEH, CBOECH HAIMOHAIBHOW KYJIbTYpO M 0ObIuasiMi. 3HATh U IPUMEHSTH B MIPAKTHUKE
ycnosust 30{MAKAJIBHOI'O T'OA

B o6s1acti pusrocodun, pesurum U KyJabTyphl
- Pemaerca mpoOieMa OCHOBHOIO CBOMCTBa MaTepuu — JBMKEHUS. JKU3HB SBIIS€TCSI BEUHBIM
JBIDKHTENEM MaTepuu. Pemaercs nmpobiemMa Ha3HaueHHsI YellOBeKa U €ro 11eb Pa3BUTHL.
- Kaxneile 2160 neT mnpouCXOAUT CMEHAa PEIMTHO3HOTO MHUPOBO33PEHUs, CIEAysl COOBITHUSAM
30aMakagbHOro roga. Otcioga Bce MpoOieMbl HPABCTBEHHOTO Pa3sBUTHS  peLIAlOTCA MyTEM
MIOCTWKEHUS 3HAaHUH.
- T'apMoHMYHOE JyXOBHO€  pa3BUTHE UAET B HOTY C MHCIOJIHEHHEM YEIOBEKOM CBOMX
(bYHKIMOHATBHBIX 00s3aHHOCTEH B IBOJIIOLUU 3EMITH.
- JIaét yBepeHHOCTh B CyliecTBOBaHMM bora. AGCOMIOTHBIM pa3yM, 0OKECTBEHHbIE CHUJIbI MPHPOIBI
YIPaBIAIOT IBOJIIOLUEN KU3HU, B TOM YHUCIIE U JIIOACH.

B o6s1acTi actpoHomMun
- Pemaercs mpobnema mexaHusma CoOJHEYHO-3eMHBIX CBsI3€il, MeXaHW3Ma BpallleHUs 3eMiu U
peryJIMupoBaHus CKOpOCTH BpaleHus JIyHOH.
- Pemaercst npoGiema npoucxoxIeHUs BOJAOPOAa, MpolieMa SUeUCcToi CeTu CTPYKTYphl BeeneHHO.
- Pemaercs npob6nema nctouHuka sHepruu ceerumoctd ComnHua. HazHaueHne TOHKOTO IJIaHETHOTO
qucka muaHer Juii ConHua. CTaHOBUTCS HOHSATOW — poJib KOMET M acTepoUAOB B 00ecreueHHH
TOYHOCTH M CIIaXEHHOCTU PaOOTHI 3JIEKTPOMArHUTHOTO MexaHn3Ma COJIHEUHOM CUCTEMBI.

3akiaroyenue

3emiist, OyIydn KOCMUYECKUM TEJIOM, PAcTET B pa3Mepe U Mo Macce. ITOT (PakT HEOCTIOPHUM, XOTS
reou3nKa BCEMH CUJIAMH IBITAETCS HE TOBOPUTH 00 ATOM MpPH HAIMYMU MAacChl HEOMPOBEP KUMBIX
¢dakToB. B Halle BpeMsi 3HAYUTENBHO PACHIMPUIICS KPYT 3HAHUM O SBJICHUIX U MPOIEccax B KOCMOCE U Ha
3emiie, 4TO MO3BOJISIET YBHJETh MPSAMYIO 3aBUCHUMOCTH XKU3HU OMOc]epsl U CyAbOBbl YeIOBEYECTBA OT
JTUHAMUKH SJIEKTPOMArHUTHOM cpeibl 3eMIIM U MEKIUTAHETHOTO MPOCTPAHCTBA KocMoca, (opMupyeMoit
Connuem u 3BE3Mamu. BBISICHUIIOCH, YTO BCe COOBITHS W TMPOIECCH HAa 3eMjie U B KOCMOCE HMEIOT
BCEOOIIYIO 3eKMPUUECcKyi0 3A8UCUMOCMb W MacHummuylo OOYCIOBJICHHOCTh. brarogaps 3BYKOBBIM
BOJIHAM, COINPOBOXIAIOIIUM BCE BUOpAIlMM MAarHUTHBIX  BOJIH/TIOJNIEH, MHOTOOOpa3ne YyBCTBEHHBIX
BOCIIPUATUN npeBpalaercs B YIOPSAOUYEHHYIO CUCTEMY MBIIIJIEHHUS. TexHoorus
KBaHTOBOTO/MOJIEKYJIIPHOTO T'eHepaTopa JeKUT B OCHOBE (Da30BBIX MpeBpalleHuil BemecTsa onocheps! u
Tena MIaHETEHI.

29



buocdepa ygacTByeT B rpaHINO3HOM MPOIIECCe 3aJICYUBAHMS PA3JIOMOB U TPEIINH KOPBI TUTAHETHI,
WTPaeT POJib BOCCTAHOBUTEIS MapaMETPOB KOPBI IJIAHETHI, CBOMCTBA KOTOPOM M3MEHSIOTCA B IPOLECC
pocta u pa3BUTHA Tena miaHeTbl. Cioit acmenocgeps 3eMiu UTrpaeT posib, AHATOTUYHYIO CIIOI0 Kamous
[P POCTE CTBOJIA JIepeBa U OTOABUTAHUS KOPBI OT CTBOJIA, YTO COMPOBOXKAAETCA PAa3BUTHUEM TPELIMH U
pa3nomoB. JIjis BOCCTaHOBJIEHHS IIEIOCTHOCTH PACTyIIed KOpbl 3eMIIM W TMpeaHa3HadeHa Ouocdepa u
4enoBevYecTBO. JlnHamMuKka coOBITUH HAa 3eMjie TMOJTHOCTHIO COOTBETCTBYET YHHUBEPCATHHOMY 3aKOHY
KocMoca — CoXpaHeHUIo U pa3suthio JKuznu. Haznauenne JKusHu — coxpaHuth namsath U €€ /[yxoBHYIO
CYILIHOCTb B PUTME BOCIIPOU3BOJICTBA TEHOMA.

TexHOJIOTUsT KBAHTOBOTO/MOJIEKY/ISIPHOTO T'eHeparopa (KOMIbIOTEpa) JIGKUT B OCHOBE (Da30BBIX
MpeBpalieHnii BemecTBa Ouocdepbl U Tena TuaHeThl. JIFoAsM IS HOpMadbHOW >KM3HH Ha TUIAHETE,
HEO0OXOIMMO M JOCTAaTOYHO 3HATh YHUBEPCAIBHBIA 3aKOH KOCMOCA O COXPAHCHHH M PAa3BUTHH JKUBOTO
npouecca. /[yxoBHas U MarepualibHasl *KU3Hb JIIOJEH HANPAMYIO CBSI3aHA CO 3HAHHEM 3aKOHOB KOCMOCA.
3HaHHE — ATO caMO€ IICHHOE U HAWIydllee EeTUTEIbHOE CPEICTBO JJIsi TAPMOHUYHOTO NpeObIBaHUS HA
3emiie ¥ B KOCMOCE.

Omun YHuBepcanbHbIi 3aK0H JKHU3HM OCHOBaH Ha €AMHOM 3JIEKTPOMATHUTHOM IMPOUCXOXKIACHUU
BEIIECTBA W W3JIy4YeHHWH, HA €IUHOM JWIIOJIBHOM IUIAHE CTPOCHHs BceX (OpM BEIIeCTBAa, BKIIOUAs U
ouocepy ¢ 4eTOBEKOM, Ha €IMHOM DJIEKTPOMATHUTHOM B3aMMOJCHCTBUU BEIIECTBA C U3IIy4YCHUSIMH, HA
€MHOM TMPUHLMUIIE BOCIHPOU3BOJACTBA TreHeTnueckod mamsatu. JKusHp Bo BceenenHoil wumeer
AJIEKTPOMArHUTHOE MpoucxoxaeHue. Hauanom u KOHIIOM >KMBOTO Ipoliecca B kocMoce siBiisieTcs OroHs,
npoiizie Bce Tpu (asbl mpeBpamienus — Bosnyxa, Boabl u 3emiu (TBEpA0H (as3ei). DBOITIOIHMOHUPYET
sHeproundopmanronnas CETb, ceasbBatomas snementsl xu3Hu B CUCTEMY. C ucue3HoBeHHEM
CETMU sneMeHTbI CUCTEMBI CTAHOBATCS TUKAPSIMU-OIMHOYKAMHU.
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