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IIpoJor

Bo3MOkHO, HE COBCEM CKOPO, Kak OBLIO CKa3aHO, HO BCE-TaKH
9TO IMPOU3OMJIET, U BJIACTh HACTOSINETO COTHEYHOTO JIHST BO3MET
B CBOM PYKH OECIPOCBETHAS ThMA.

— To GyneT Tak, — roBoput cam Bor u TyT ke, Kak Obl TOATBEP-
KIaeT, NOTIOJHSSI CKa3aHHOE CJIEYIONIMM, — BJIACTh ThMbI CAMOM
JaBHO YK€ HACTYITHJIA, ¥ TOJIBKO TJTYIIBIA MO-CBOEMY YeJIOBEK BO
BCEMPU3HAHME BCEX CBOMX CYIIECTBYIOIIMX BUIOB HA 3eMJie He
MIOMMET 3TOTO U MPOJOJIKACT OUEPHATHCS JaJiee B TAWHBIX YTOJ-
Kax cBoell aymm. He Mory npecrnokoiHO crocoOCTBOBATh TOMY
Y TIOYMHSATBLCS Oe3yMHUIO BallieMy o0IIeMy, a IOTOMY BpaTa aja
3eMHOT'0 MPHOTKPHIBAIO U JIAI0 €My JOCTYIT BO BJIaJICHUs CBETa
THSL.

To ecTb ounInieHHe Ballie U OOIIEH JIyIINA YeT0BEYEeCKOH Mpo-
CBETJICHHE.

N 1o ectb Bo3Me3aMe MPUPOAbI CAMOM, KaK JaHb OTCYTCTBUS
BCSIKOTO OJlaropa3yMusi B THE BallleM HaCYIITHOM. AMUHb.

Tak cka3an bBor u, kak Bcerna, yaaauics, OYeBUIHO, 3aHSB-
IIMCh TEMU CaMbIMH JIeJIaMH, O KOTOPBIX HaM cooOImmI. MHOro
JIM UX Y HEero — 00 3TOM y3HaeM C BaMH, TOJIBKO OIYCTUBIIVCH
IJ1a3aMU HUKE TI0 CTPOKAM M IIO3HAB OKOHYATEJILHO TO, YTO UME-
HYETCsI ero HayKOM.

Haykoii moGesxiaTh MpUPOIHO, a He 3aBOEBBIBATh Cpey TO-
JOOHOMY TPyOOMY B Hee BTOPKEHHIO U MIOBCEMECTHOMY pa3py-



IICHUIO.

U 06 3TOM, 11 0 Ipyrom OyzeT cKa3aHo 3/1eCh e, 1 MHOTOE TI0
CyTH JeJ1 BceX HamuM Borom BbICKa3aHo.

Ho kTo OH Ha camMoM JieJie ¥ KOro caM 1o ceOe MpecTaBiseT?

Tak MOXET CITIPOCUTH JTIOOOK 13 YKCIIa 3eMJISTH-MUPSIH U Jake
HE TAKOBBIX, €CJIA OHU HA CAMOM JIEJIe TaM Y HauayTCsl.

Bor — on u ectb Bor. Tak npaBuibHee Bcero OyeT cka3zaHo U
OTBEYEHO OIHOBPEMEHHO.

Bor — on g4 Bcex. 1 BEIISIAUT HE COBCEM TaK, KaK YeJI0BEK
JIIOACKOM B OOILIEM HaIlleM C BAMM IIOHUMAaHUU.

['oBOpUT He Tak, AyMaeT Mo-Apyromy, jejia TBOPUT caM U HaM
NoKa HeBeZloMble. M Mo OOJBIIMHCTBY I71a3a CBOM 3aKPHIBAET Ha
BCE JISJUIIKY HAIIW TTPOKa3Hble Ha 3eMJle U 10 OOJbIIOMY CUeTy
MaJIo HaKa3bIBaeT 3a Bce TO, 00 OoH — OTell, a 3HAUUT, UMEET Ha
TO TIPABO Y TIO-HACTOSIIIIEMY CBOIO TIACTBY JIIOOUT, KaKOi Obl OHa
He OblJIa ¥ JIMKOM TI0-COBPEMEHHOMY He Ka3ajach.

Bo BcsikoM pojy ecTh CBOM ITPEUMYITIECTBA — TaK TOBOPUT OH
cam, npas/a, yke MoMMH cioBamu. [Totomy, 1u1st HEro — Mbl Bce
Kak Obl 00111ast pOAHS, HO pa3Hasi KAaTErOpusIMU CBOETO B3pOCJie-
HUs WK 0OpeTeH! sl YeJIOBEYHOCTH, TI0 KOTOPOM TaK CHJIBHO CaM
Hai Bor oOmmii 1 ckyJaer.

[Touemy Tak?

To ectb, mouemy OOIIMIA, a HE YEH-TO KOHKPETHBIN, KaK TO
BBIPAKEHO COMIACHO PEJIUTMU KAaKOU UJIM YErO-TO eIlle BIUIOTh /10
y4eHus?

[Toromy, 4to Tak 1 ectb. OH OMH BO BCEJIEHHOW U MOBEJIe-



Baer B Hewt cam. To, 4To moau 0003HAYMIM Pa3HBIMUA UMEHAMH,
MPAKTUYECKU HUYEro He 3HauuT. CyTh MPUCYTCTBUS €r0 OCTAeT-
csl IpeKHEeN 1, Kak IPaBUIIO, HalIpaBJieHa Ha COX PaHEHHUE KU3HU
Y €€ MpOLIBETaHNE.

Oo6pazoBaBIlyecs: peUruo3HbIe TEUYSHUs] — €CTh SIBJICHUE OfI-
HOI'0 BPEMEHU U PUMEPHO OJHOro 4yaca. Bcemy Tomy ecth noa-
TBEPKJEHHUSI U BO MHOTUX 3€MHBIX JOKYMEHTax O TOM CKa3aHo.

— Hayuutech untarh ux Bce npaBuibHO. Toraa u nonmere. A
TaK, TOJIbKO BOJY B CTYIIE KOJIOTUTE 1 OOJIBbIIT HUYETO.

Tak BOT oTBeTWJI HaM bor, 1 c10Ba Te ero 1o cyTu CBOeu mpa-
BUJIbHBIE.

H60 TokoM He 3HaeM 0 ce0e HUUYEro v BCSIK HOBOE, TTPUIILIoe
3HAUUT, UCTOJIKOBBIBAEM, KaK BpakJeOHOE HAM CAMUM.

OrtToro u Hepa3bepurxa Takas, a elle MmyIe, rpsa3b BCSIKast, 9YTo
MIOBCIOZly BOJIOYUTCS] UICTOPUYECKUM CJIEIOM KaKUM, JTOOBITHIM,
MO’HO CKa3aTh, IPUBCETIONHO KAKUM-TO UCTOPUKOM CYyMACIIIE/I-
HIMM.

WimeHHO Tak To Bce 1 0603Haval0, 10O HET APYToro cjioBa, 0o-
Jiee TOYHO MEepealollero CMbIC BCeX TeX TPYAOB 3€MHbIX, KO-
Obl UICKOMAeMO JOOBITHIX.

BrimymKku Bee To, a 1o O0JIbIIeMy CUeTy MPUIYMKH HEKOTO-
PbIX TEOPETUKOB HEJIOPA3BUTHIX, UYTO B Ty CPelly HayuHYIO JaHb
BO3JIOKWIIH, J1a 3aXOTEJIM UCUYEpIaTh €€ BHOBb TOJbKO YK€ MHO-
TOKpaTHO.

busHecom To Ha3bpIBaeTCs, a MOTOMY BCE U MPOLIBETAET HE B
YrOIy 3HAaHMIO HACTOSIIIIEMY WJIM HayKe CaMOW OOBIYHOM, a YTOfi-



HO CaMOMY YpEBY, UTO 3HAUUT, MaTepHaIbHOMY BO3PACTaHHIO B
cpene Takux xe.

[Mpucnoco6eHIeB MHOTO K JIeTy TOMY BO3BEJIOCh, /1a U ITPO-
CTO pa3HbIX OTIIETICHIIEB, YTO IOPOTY B HAyKy, TAK Ha3bIBAEMYIO,
TIOYTH I'PY/IbIO MPOJIOKUIIU U JaHb Ty TPOECCOPCKYIO 3alUTH-
71, TEM CaMbIM OOIIECTBO K ceOe moOnmke mpucrnocadnmBasi 1
MHEHHEM CBOUM HATIOJTHSIS.

Tak OHO ecTb Ha CaMOM JieJie U OT ITOrO HUKY/A YKe He JIeTh-
cs1. CJIMIIIKOM MHOTHE B3POC/IM Ha TAKUX BOT JIMIIOBBIX 3HAHUSIX
¥ JIOBEJIH B LIEJIOM HAyKY Ty BCEOOIIEro NCTOPUUYECKOTO HalyBa-
TEJIbCTBA JIO €€ MPAKTHUECKOTO COBEPILICHCTBA.

HaponoB W pa3HOHApOAHOCTEH TMONMPHUIYMAIH CTOJBKO,
CKOJIBKO HU OJJHA IIJIAHEeTa 32 BEK CBOWM KOPOTKHI HE BbIIepKaa
Obl. MWJIMOHAMH M IPYTUM MCYUCIISIIOT TY TUIAHETHYIO 3HAYH-
MOCTb JIIOZICKYIO | TY K€ IaHb BCEMY TIPUPOJHOMY BO3JIaraior.

— CKOJIBKO XKUBETE BBl CaMH, cripamuBai. OTKe b 3HaeTe, UTo
Tak ObLI10. Vimn noragpiBaeTech mpocTo?

OtBeuy cam Ha Bce To. [Irynorowo npocro crpanaere. [lose-
pyeM 1o OONBIIOMY CUYETY KU3HEH CBOMX JIMYHBIX KOMY-TO JIpY-
romy. 3aBcerya Tak Obu1o. CKaXeT 4To OVH — 32 HUM JIPYrou
NIOTSIHETCS U TaK Jiajiee, 10 camoro ooiiero. Tak u B iejie KakoM.

OnvH BO3/IBUTHET, HE JIyMasi, 4TO TO Ha TOJIOBY KOMY YIIaJIeT,
a MHBIE AyMAaIoT, YTO TaK MPOCTO 33yMaHO ¥ YMOM €ro BOCXBa-
JISTIOTCS.

Tak OHO 1O JXM3HU Balllel BEAETCS U TaK JKak]a Ta Hay4dHast
yronsiercs. JIoOonmbITCTBOM Oe3 yMa CBOETO CTPaJIaeTe v TeM Ke



HAKa3bIBAETECh CIIOJIHA CITYCTSI BpeMsl Kakoe WM TIOITBEPKIe-
HUSI HeCYypa3HOCTH JIOCTHIKEHUS TIEPBOTO.

Ckaxy Tak 1mo Bcemy Tomy npocto. He Moxerte BbI 1oka 6e3
JOKY TOU TIOBCETHEBHOM OOXOAUTHCS, KOO BPOCIHU B Hee U JieTel
pactuTe B TOM Xke. DTo, KaK JIONMHT B )KU3HU BaIlield OOBIYHOM.

Ho u ¢ Tem BcKope MpUeTcst paccTaThCs ¥ ¢ UIUTIO3USIMU JKU3-
HU XOpOIIllel Ha BeK MPOCTUThCSA. Kak pa3 1eblii OH U yieT B
oOrieM Ha Jienia oOaropaXxBaHusi 3eMJd Ballleld Mo-HOBOMY U
Ha 00YCTPOKCTBO yXke JyIl CaMUX T0-JIPyroMYy.

Bpewms Tskenoe Briepean BceX OXKUIAET U MpeapedeHus Mou
MPOCTO CKA30YKH JIETCKHE IO OTHOIIEHHWIO K TOMY, 4TO Oyaer
MIPOUCXO/IUTH JIajiee.

[Toka s1 0 GsKaiIeM neproe TOBOPIO U JI0 TOJOB COPOKO-
BBIX, TPUIIATHIX HE JOXOKY. U 0 TOrO elnie JOKUTh MHOTHM Ha-
no6Ho. Tak roBopsT Jitoau. M Tak roBopio s cam.

Tak 4T0, HE 10 JIKM YyXe Balleid oOIel B 1eiax TeX UCTOPH-
YeCKMX WM Kakux apyrux. M BpeMs To, Kak pa3 ceilyac AaHO
IUTSI TOTO, YTOOBI TIOBEPHYTHCS TIPABIOU IPYT K IPYTY U, MO CY-
TH, TIPOCTO MIOCOBETOBATHLCS, UTO AAJIbIIE JIE/IaTh, HICXOMS U3 BCEX
TeX JIeJ1 3eMHBIX, YTO MPOUCXOIAT YKE BOOUHMIO.

Takue BOT cloBa MOM BaM B Ha3WJaHWe, J1a BIIPOYEM, U HC-
nojHeHue. MI6o oT Toro cama Ku3Hb Ballla B JaJIbHEMIIIEM CKJla-
JBIBAThCS OYNIET, XOTh B MPSMOM, XOTh B TIEPEHOCHOM CMBICTIC
cefyac CKa3aHHOTO.

[Mokamecr 31ech BCE, a Ha ajiee ellle BhICKaKyCh, Kak 1 00e-
IIaHO B Havasie ObUTo. Bymy cBoe cioBO mobosiee B Ballld YMbI



BTOJIKOBBIBaTh. BO3MOXHO, Tak CKOpee 4YTO OWJET /10 yma Ba-
IIIEro, W AIOM OBICTpee Ha 3eMJIe COTBOPUTCS. AMUHb.

Ckazan Tak BOT cam bor, 1a u ynamwics Ha BpeMsi, YTOObI
MOPa3MBIC/IUTh O CBOEM M K PEYM MHOU CBOEU MOATOTOBUTHCSI.
He Gynem Bo Bce TO BMEIIMBATHCS U MTPOIOTIKUM HAIll Pa3roBop.

Hy, Tak Bor. Hauas 3a ucropmnueckoe, 3a HEro v NpOAOIKY.

MHoro 4ero B 3emJie Hallled Y HE Halllel YK€ HAKOIaJu, HO
IpaBly-MaTKy HE BbICKa3aJl ellle HUKTO. Bce joragku oqHu uayT,
TaK Ha3blBaeMble, M K 0OIIeMy ueMy-To JomnoiHeHus. Tak yxe
pasyKpacuiii UICTOPUIO Ty, YTO KaXkKETCs, HA 3eMJIE CAaMOU YKE HE
OJJHO MTOKOJIEHUE CaMMX JIIOZIEN BBIPOCJIO, & LIEJBIX CTO B IPUAAYY
C IMHO3aBPaMU KAKUMU-TO U CTOTHICSTYEJIETHUMU MaMOHTAMH.

Kak Bor u ckazan, HM ofHa IUIaHEeTa KUBasi TAKOW CPOK TPH-
JKU3HEHHBIM HE BbIACPKUT. OTTECHEHUE UJIET OT HEE MTPU KU3HU
YEro-To HaTypajbHOIO B CPe/ly KOCMUYECKYIO, & 3HAYUT, CO3/1a-
I0TCS1 TEM CaMbIM HEKOTOPBIE 3aTPYIHEHUA /151 JKU3HU €€ CAMOU,
YTO HEe MOXET He BhI3bIBATH KOCMUYECKHE Oypy UM yparaHbl U B
LIEJIOM, ITO-CBOEMY YHUUTOXATh Ty CAMYIO )KA3Hb HATYPAJIBHYIO.

Tak 4TO, HU O KAKOM JIJIMTEIBHOM IEPUOJE PA3BUTUS PEUU
WITH HE MOXET, U 3TO uucTeiilee 3a0MyKIeHUe HayKd Bcei
TOJIBKO M3-3a TOTO, YTO, TaK HAa3bIBAEMbIE, UCCIIEyeMble TOObI-
ThIE UCKOINAEMBIE MAaTEpUAJIbl UMEIOT CBOU PavONPOAYKTUBHBIN
pacra.

DTO HEBEPHO U O TOM HEOJHOKPATHO 3asBJsIock. K Tomy xe
caMH 3aJIekH 3eMHbIE UMEIOT CBOE BpPeMsI CJIOKEHU S, KOTOPOe K
IUIAHETHOMY IIPAKTAYECKH HE OTHOCHUTCH.



DTO YaCTHUIIBI CAMOI'O KOCMOCA, a OH, MOXHO CKa3aTh, BEUEH.
U cTpyKTypa ero cioxeHusi MOXKeT IPOUCXOIUTh IECTBUTETBHO
MHOTMIMH THICSIYEIETHUMH OTPEe3KaMy BPEMEHU, XOTsI TOBOPUTH
TaK O CaMOM KOCMOCE IMPOCTO HEMPUEMIIEMO.

VY0XUB B rOJI0BE OJTHO, YKJIAJBIBAEM U JAPYTOe.

Hukoraa He 661710 1 He OyzieT yke Ha 3eMiie, TaK Ha3bIBaeMBbIX,
WHOIUTAHETSIH U TOMY TofioOHoro. [[uBrmn3anus 3eMHas BO3po-
JMJIach OT APYroM, KOTopasi AaBHO CUI0 3eMIII0 MMOKWHYIA, /1aB
IIIAHC Pa3BUTHCS CAMOCTOSITEJIBHO M JIOOUTHCS KAKOTO-TO JKU3-
HEHHOTO MPEBOCXOJCTBA HAJ MPUPOION CBOETO BO3POXKICHHUSI.

Bot 310 U ecTh UMEHHO Ta MpaBja, KOTOPYIO HAJIO UCKOIIae-
MO JTOKa3bIBaTh, COTJIACOBBIBATh BCE (DAaKThl U CTABUTh B U3BECT-
HOCTh OOIIIECTBEHHOCTb. A He 3aKphIBaTh 1O KAKMM-TO TalHBIM
KJIQIOBBIM, JIeJiasi CEHCAIIUIO Ha KaXK/IOM IIary.

WHoro myTu Haiero pa3BUTHsS HE CYIIECTBYET U 3a MPOCTO
Tak Ha 3emJie CBOe Mbl HE poaAMINCh. ToMy ecTh JoKa3aTesb-
cTBa OOJIBIIIME U CAMOE OCHOBHOE M3 HUX — CaM YEJIOBEK B CBOIO
HATYPaJIbHO BBIPAXKEHHYIO BEJTUUYMHY.

Ero TeJo Bce I0Ka3bIBaeT M JJa€T BCEM ITOHATH, UTO HUKAKOTO
MIPUPOJHOTO CKPEITVMBAHKUS HE MPOUCXOAWIIO U HE MOXKET IMPO-
W30UTH B JaibHeleM. YenoBedyeckas Iyiia Oblia 3apoXk/IeHa
BHE caMOM 3eMJIM, YTO JIOKA3bIBAE€TCS €€ HEBECOMOCTHIO.

Teno xe — ecTb MOPOXJEHUE MPUPOABI METOIAMHU HCKYC-
CTBEHHOTO 0OOTaIleHUsI CPeJibl, 0 KOTOPBIX MBI €Ille TIOTOBOPUM
B JTAJIGHEUIIIEM.

Bce 310 Hayka, €CTECTBEHHO, U OT HEe CaMOW Mbl celdac He



TaK Yk JajieKo ¥ cocTonM. Ho rmoka He sICHBI camM| 11eJT! HAIIIeTo
CYIIECTBOBAHUSI, M TIOKA HE BHIBEJIEHBI OCHOBATEIHO BCE J1aJTh-
HEWIIKe MyTH HAIero Pa3BUTHSL.

[Totomy, maHHAs CTyMeHb HAYKH CTOMT BCETrO MO03a/I1 U OXKH-
JIaeT CBOET0 Yaca JJIs BBIXOJa B CBET.

Ha sTOM Kparkoe BCTyIUICHHWE 3aBEpIIEHO U IMOOYEPETHO
BCTYIaeM B IJIaBbl, B KOTOPBIX HEMOCPEJCTBEHHO PacCMOTPUM
BOMPOCHI YeJIOBEYECKON BBKMBAEMOCTH M CAMOCJIOXKEHUS ecTe-
CTBA IOJ] BO3/ICHICTBHEM ITPUPOIHO CJIArafoIerocs: BelecTna.

3n1ech ke MOry JI00aBUTh TOJBKO TO, YTO BpeMsI HOBOTO JIO-
HACBIIIEHUS CPEJIbl HACTYITUJIO U TTOpa JEUCTBUTEIILHO CEPhE3HO
3aHSThCSI BCEM, TaK Ha3bIBAEMOM, HAYKOW BCEOOITIEro MpocBellie-
HU1, 2 He TTPOCTO YTEHUEM JIETEKTHBHBIX CKa30K WJIM KHHUT C TIpe-
MYJIPOCTSIMU HE CYITIECTBYIOIIErO BOJIIIEOCTRA.

Hacrosiiiee BomeOCTBO — TO M €CTh caMa MPUPOIa, U Mbl
elle XapaKTepHO He M300pa3uiu ee camy, XOTsS W HadepTasiu
MIPe/IbIIYIIe HEKOTOPYIO TEOMETPHUECKHU OCA3aeMYI0 BEIMUHHY.
[NMonpoGyem pa3oOparbCsi U B TOM.

A nocemy, Briepe/i, K HOBBIM 3HAHUSIM ¥ HOBBIM YBEJTUYECHUSIM
KV3HEHHO BaKHBIM MO3HAHUI.



I'nasa 1. CymecrBo

To cyiecTBO UHOTO poja, TO HE YeJIOBeK U T.j., T.II.

Takoe BOT U3peveHune BIIOJIHE MOKHO YCIIbIIIATh B HAIlIeH O1a-
rooOpa3HON TI0-CBOEMY CpeJie M 10 CYTH CBOEW OHO SIBJISICTCS
BEPHBIM T10 OTHOIIEHUIO K TOMY, O YeM, COOCTBEHHO, 1 TOBOPHT-
csl.

A TroBOpHTCS, KaK pas, O AyIlle WIK O €€ MHOTOMEPHBIX BO3-
MOXHOCTSIX.

Yro TO Takoe ecTb Ha caMoM Jiefie?

Bo MHOroM Mbl yske pa3oupaiu, Tak cKa3arh, IpeJMeT caMoi
JyIId, 1 MHOTHE YUTATENI CEer0 yKe C Hel0 HENMOCPEJCTBEHHO
3HaKoMbl. Ho Bce-Taku HECKOJIBKO HATIOMHIO 1 OCBE3KY Ballly Ta-
MSITh HECKOJIPKO B MHOW MHTEPIPETAIIMN YKa3aHHOTO.

Wrak, aymia siBsieTcss cCBoeoOpa3HO JJOTOTUTIOM YeJIOBEUECKO-
ro TeJla W BHICTYMAeT ero MPOBOTHUKOM B jiesie (paKTUIecKOro
I€HETUYECKOr0 pocTa.

To ecTb, MO CyTH Aena, 3TO MPUPOAHO COCTABJIEHHAs IMPO-
rpaMma 1o oOHapyKEeHHIO B cpefie ’KUBOU PUPOIIBI UMEHHO TeX
BEIIECTB U YACTHII, €€ COCTABJISIONINX, YTO KaK pa3 U MOAXOISAT
CaMOMY CTPOEHHIO AYILH, a TOYHEe, €€ YaCcTULIAM, U3 KOTOPBIX
OHA COCTOMT.

Bce 3T0 roBopHT 0 TOM, UTO JIyIlia — 3TO CTPOTO perjiaMeHTu-
POBaHHOE BpeMEHEeM TOHSTHE U3bSITUS OTAEIbHON TPYIIIBI Ya-
CTUL €AMHUIL] MTPU3EMHO-KOCMUYECKOI Cpejibl C LIEbI0 ee Ha-



TIOJIHEHUSI TIOTHOBOJJHBIM COCTABOM TPUCYTCTBUS TEX Ke, TOJb-
KO YK€ THIPOCTATUYECKUX 3eMHbIX €IUHUII.

To ectb, BHe 3eMJIM T€ caMble YaCTUIIBI KaK Obl OCYITIEHbI 1
CYIIECTBYIOT B CTporo MetacusndeckoM Buje. Herocpencrsen-
HO K€ Ha TUIAaHeTe OHU OKMBAIOT U YBEJIMYUBAIOTCS B pa3Mepe B
CTPOTOM COOTBETCTBHUH C 3JI0:KEHHBIMU MPUPOIHO (PYHKIMAMU
TeHETUUYECKOTO POCTa.

Bech 3TOT mporiecc BHOMHE MOXKHO OOO3HAYMTH THIIPOAKY-
CTUYECKOW MEXAHUKOU BOCIPOU3BOJCTBA FTEHETUUECKOW KJIETKU
cyocTaHIMH JTI0O0TO (PaKTUYECKOTO POCTa.

Bcereno moguuHsIsSCh TOJNBKO CBOEH MEePBOHAYAILHO O3HA-
YEHHOM, MPUPOJHO C(POPMUPOBAHHON KOH(UTYPALIMU UCTIOTHE-
HUS, JIyIIa, KaK OT/AENBHO CTOSIIAs €UHUIIA TIPUCYTCTBUS Cpe-
IbI, 6a30BO (hOPMHPYET TeJIO YesIOBEeKa WA TOTO CYIIECTBA, UTO
JIOJKHO OBITh BBIPAKEHO HETOCPEICTBEHHO B Cpejie MCIIOHe-
HUSL.

Bcemy cyinecTByIOT CBOM MPUPOHBIE 3aKOHBI TAKOTO HATIOJ-
HEHUS U B CTPOrO 3€MHOU cpeae (POPMUPYIOTCS TOIBKO CTPO-
ro 3eMHble eIuHUIIBl. HUKaKoro MHOIIAHETHOTO CYIIIECTBA BbI-
pakeHO ObITh He MOXKET, MO0 cofepikalecs Ha OaaHce Bele-
CTBa HE CMOTYT HAWTH AOJIKHOM MOJJIEPKKH IJIsi CBOETO TeHETH-
YECKOI'0 HaroJTHEHHUsI.

Ho cymiectBa MHOTO Mopsijika CJIOKeHUsI B BUJE MPeACTaBIIEH-
HBIX UMM BEUIECTB CaMu MO ceOe Bce ke MOTyT IPUCYTCTBOBATD
Ha 3emJie U B Iipejieniax ee OpOUTAIbHON TOCATaeMOCTH.

OnacHbl OHU WJIA HET — BOIIPOC JAPYIOro Mopsijka u cemlvac



PaCCMOTPEHMIO HE TIOJIEKMUT.

B Hacrosimem Mbl pacCMaTpUBAEM JIMIIb BO3MOKHBIA BapH-
AHT TaKOTO MPUCYTCTBUS M CaM CIMOCOO KAKOTO-TO BBIPAKEHMS
HEMNOCPE/ICTBEHHO B 3€MHBIX YCJIOBUSIX.

Tak BoT. CylliecTBa HE3EMHOIO MOPAIKA BIIOJHE TPUEMIIEMO
MOTYT COAEPKAThCSA Ha 3EMJIE, HO TOJBKO B COCTaBE MPEICTaB-
JIEHHBIX MMH BEIECTB, YTO MOXET COOTBETCTBOBATh KaKOM-TO
cTerneHu (pakTUYECKU HaTypPaIbHOIO 3apakKeHUSI.

CamMopa3BUThLCS B cCaMOM HaIllel cpejie OHU, €CTeCTBEHHO, He
MOTYT IO TOW %€ MPUYUHE OTCYTCTBUS B COCTABE 36MHOM CPE/Ib
COITYTCTBYIOLIETO XapaKTepa X UHTEPECYIOIIETO BEIIECTBA.

Takum oOpa3oM, Tak Ha3blBaeMble, CTOHHBIC BEINECTBa, TO
€CTh BEIlIeCTBa, MOMAaBIINe K HAM B CPEy METOIOM MpaKThye-
CKH MPUHYAUTENBHOIO CrOHA €JUHUL] KOCMUYECKOI'0 XapaKkTepa,
CaMOIIPUCYTCTBYIOT CPE/IM ’KMBbIX UCIIOJTHEHHBIX YEJIOBEUECKUX
OpPraHU3MOB U B HEKOTOPBIX CUTYaIIUsIX BIIOJIHE MOTYT OKa3bl-
BaTh Kakoe-M0O0 BHYTpPEeHHee WM BHEIITHee JIaBJIeHHe.

CHucoK TakMX BEHIECTB MOMEPEMEHHO MEHSETCS U BCE 3aBU-
CHT OT 00IIero 6ajaHca MOMOMHAEMOCTA 3€MHOM CpeJibl M3 CO-
CTaBa KOCMHYECKOM.

YacTM4HO C 3TUM CBsI3aHBI 3a00JIEBAaHUS KMBBIX UeJIOBEYE-
CKUX OPraHW3MOB 1 Ha MX OCHOBE 0Opa3yI0TCs, TaK Ha3bIBaeMble,
0a30Bble BUPYCOHOCHUTEJIH.

CocTaB MHOCTOPOHHMX CYIIIECTB-BEIIECTB MHOrOOOpa3eH U
pa3HOPOJIEH.

PaKTUYECKH, TO €CTh MHOTOYMCJIEHHBIA OTCEB MarHUTOIO-



KPBIBAIOIIMX BCEJICHHYIO NOJIeH WM YaCTUYHAs pa3psiaKa X 00-
1IeW HaIPSKEHHOCTH.

YToOBI MOHSATH 3TO, HA/IO TOHUMATh JIPYTOE.

YTO MarHMTONMOTOYHbIE JIMHUH, MEPEeCEeKaloIIne BCeJIEHHYIO,
KaK 9acTh KOCMUYECKH OTKPHITOH TEPPUTOPHUH, TaK WM MHAYE,
HO BOBJICKAIOT B CBOM COCTaB, TaK Ha3bIBae€Mble, CMHUIIbI BbI-
Opoca UHBIX «I[BETOMOTOUYHBIX» MOJIEH, MO KOTOPBIMHU MO/IPa3y-
MEBAIOTCS] MHBIE CUCTEMBI C TIPAKTUYECKU ONpPEAeIeHHON HaTy-
PaJIbHOM JKU3HBIO.

Takum 0Opa3om, MbI caMu Kak Obl 3aXBaThIBAEM B CBOIO Cpe-
Ay 4YacTh TeX BEIECTB-CYIIECTB, YTO CAMOPA3BUBAJIMCH I7e-TO
B MHOW CpeJie ¥ CHJION MarHUTOIMIOTOYHOTO BBIOPOCA OKA3aJMCh
B 30HE OOIIEro MepeKperMBaHus POXOISAIIMX CKBO3b BCEJICH-
HYIO CHIL.

dakTUYEeCKH, TO PAJHOOTXO]] TeX CYIIECTBYIOIIMX TUIAHET-
HBIX CUCTEM, UTO MOJJCPKUBAIOT CTETeHb MHOTIIAHETHOM KU3HU
¥ TIOKA eIlle CaMOCOXPAHSIOTCS B 00IeM OajlaHce KOCMUYECKU
3aCTPOEHHOM CPEJIBL.

['oBOps1 IMEHHO O 4YesoBeKe, KaK CaMOM CYIIECTBE, MOXKHO
CKazaTb Cleylolee.

YenoBek — eCcTh CYIIECTBO CTPOr0 MHAYKIIMOHHOTO XapaKTepa
CHJT B3aIMOJEHCTBHS B CAMOM CTETIeH! MPUCYTCTBUS €r0 aKTH-
BUPYIOIINX BEIECTB.

B0o3MOXHOCTH YeJioBeKa CTPOrO OrpaHMYEHBI BOZMOXXHOCTSI-
MW TIPEJICTABIEHHON BUIOCPENbI /ISl €r0 MOJHOTO Pa3BHUTHS U
PACKPBITHS BCEX CTyNEHe! TeHeTUIeCKH TPUCYTCTBYIOIIETO Po-



CTa, TIPEJICTABJIEHHBIX B BUJIOMCIIOJHEHHBIX IPUPOIHO BeIlle-
CTBax.

TakoBa MOZIEJTb YEJIOBEUECKOIO PA3BUTHS.

Mogeib ke pa3BUTHSI MHBIX CYIIIECTB UMEET HECKOJILKO UHYIO
(popmy u pacumdpoBbIBaeTCsl, KaK CTENEHb CaAMOAKTUBHOCTHU
B 00J1aCTH MPUCYTCTBUSI BUJIONIPEICTABICHHOW COOTBETCTBEHHO
Cpe[ibl.

To ectb, ecu [Jisl CylllecTBa 4yeloBeKa MMeeTcsl CBOsI TOJ-
3apsiiHasi IPUPOAHO (PYHKIIMS POCTA B BUJIE €TI0 IOMOJIEKYJISIP-
HOW 3aIlUTBI, TO U1 UHBIX CYIIECTB TAKOBOE MPAKTUYECKH OT-
CYTCTBYET, UTO XapaKTEPHO CHIKAET BCE UX CIOCOOHOCTH K, TaK
Ha3bIBA€MOW, MTPUPOIHON pereHepary U MpakTUYeCKH JienaeT
HEBO3MOKHBIM BO3BpaT K MPEAbAYIIEeMY COCTOSIHUIO B Clydae
SIBHOTO BBIPAKEHUS B CPEIe HE UACHTU(PUIMPYIOLLETO POCTA.

To ecTb, B MHOM I10JIe Pa3BUTHUS YKa3aHHOE CYIIECTBO KaK Obl
rcye3aeT MOJIEKYJISIPHO U CLIOCOOHO MPUCYTCTBOBATh TOJILKO Me-
TaPU3NYECKHU.

Bce 310, KOHEYHO ke, YCI0KHEHHAs (PU3HKA U ITOKA BIAAETCS
JIVIIT OT/IEJIbHBIMU YaCTSIMHU /7151 00J1ee OOMMPHOTrO MOHUMAHU S
MPOLIECCOB, MPOUCXOASIIUX B HAILIEH 1 KOCMUYECKOM Cpejie.

Takum 0Opa3oM, IOABOAS KPATKUI MTOT BCEMY CKa3aHHOMY,
MO>KHO BBIPa3UTh CJIEAYIOLIEE.

Hukakast cyOCTaHIIUSI MTHOTO POCTa HE CIIOCOOHA BBIPA3UTHCS
B 3€MHOI CpeJie WM TJe-TO ellle, €CJIM TOMY He OyIyT COOTBET-
CTBOBaTh HEOOXOIMMBIE JUISI POCTA YCJIOBHSI, BBIPAKEHHBIE CO-
CTaBOM CaMOU CpEJIbI.



OTHOCHUTENBHO TO K€ MOKHO CKa3aTh U O YEJIOBEKE, KaK CyIIe-
CTBE, C TOM JIMIIIb PA3HULIEH, YTO 7151 €r0 MOJIEKYJISIPHOTO BbIpa-
KEHHUSI HEOOXOMMO BaXKHbI TOJIBKO MCXOJIHBIEC JIaHHbBIE, COCTaB-
JISIOIIKE €T0, TAK Ha3bIBAEMYIO, PE3OJIIOLIUI0 POCTA.

Cama ke cpefa B LIEJIOM YK€ 3HAUEHUsI He UMEET U IO CBOe-
My COCTaBYy, TaK Ha3blBaemasi, Ayllla CIOCOOHA BBIPA3UTHCS TJIe
YTOJTHO.

Bce 310 nogpobHOCTH MexaHuKU BO3Bpara ayiu u tesa. OHo
’K€ OTHOCUTCS K, TaK Ha3bIBAEMOM, CMEPTU U KU3HU, U OTHOCHUT-
Cs1 TIO CYIIECTBY K MTPUPOAHO OOYCIIOBJIEHHOMY TIePEXOLy U3 OfI-
HOT'O COCTOSIHUSI B IPyToe.

Takum 00pazoM, Mbl pa300paiv HECKOJIBKO BOIPOC YesloBe-
YECKOr'o CyIIECTBA U TaKKe 3aTPOHYJIM TEMY CYIIECTB MHOTO PO-
Ja.

Yro oHUM coOOM MPECTaBIISIOT, IyMalo, 3HaTh TIOKa He 00s13a-
TeJIbHO. BaskHO 3HaTh, UTO OHU JONOAJIMHHO €CTh, U UMEHHO MX
YaCTUIbI )KU3HU XOTh KAK-TO, HO PUCYTCTBYIOT B HAILIEH 3¢MHOM
cpene.

Kak Ob1 He 0OCTOSIIM Jieia C, Tak 0O03HAYCHHBIM, YeJIoBeYe-
CTBOM, [IeJIa MHBIX POJIOB TaKke BeayTcs. UTo 3HAUUT, cam 4eJlo-
BEK, Kak CYIIECTBO Oy/IeT pa3BUTO Jajiee, U IeJIbI0 CaMOyCTPEM-
JieHust OyeT SBJISAThCS OXBAT 3HAYUTEITLHOU YaCTH IPHJIAraloIie-
rocsi KOCMUUYECKOTO ITPOCTPAHCTBA.

MoxHO ckazaTh, yTo Bor BO3pomusi HECKOJIbKO, MOI0OHBIX
€My caMOMy JIeTel U y:Ke MOMMeJl BHYKOB B HEKOTOPOM CMBICIIE
9TOro cjioBa. Tak 4To, mporiecc o0IIel pa3ruApOTU3AIKA KOC-



MoOca MJET ¥ He OCTaHABJIMBAETCS] HA HA MUHYTY.

Bo3MoxHBI 1 KOTIa-JIMO0 BCTPEUN MEK/1y YKa3aHHBIMU CY-
IIECTBaMHU — BOMPOC TO-CBOEMY CJIOKHBIA. Bce Oyner 3aBriceTh
OT Pa3BUTHS U B 1IEJIOM OJIarONPUSATHO CKJIAAbIBAIOIIECHCS CUTY-
aluu U1 OI00HOTO.

[TosTomy, TeOpeTHUECKH TaKOE BCET/Ia BOZMOXKHO, TIPAKTHYe-
CKY — MaJIO WCIIOJTHUMO PEaJIbHO.

Bo Bcex ciyuasix 1iesiecoo0pa3Horo 03HaKOMJIEHUsI UMeeTcs,
TaK Ha3biBaeMasi, 0a30Basi OCHOBA MPECTABIISAEMOro MaTepuaa
U ee 3aMETHO BUJIVIMbIE CTOPOHBI.

Ha yuacTke ke JaHHOTO YMCTBEHHOTO TMPWJIOKEHHS TaKoOro,
1O CYTH, ObITh HE MOXKET, UOO MBI JIaXKe MbICJIEHHO HE MOKeM
NPE/ICTaBIIATh ceOe Kakoe-TO BHyTpeHHee OOyCTPOMCTBO Hallen
JyIIIv, HEe TOBOPSI yKe O ee, TaK Ha3bIBAeMOW, MHOTOMEPHOCTH.

[Tox MHOrOMEpHOCTBIO IYIIM TIOJIpa3yMeBaeTCsl BpEMEHHOE
BBICBOOOXKIEHUE €€ U3-T10]] OTIEeKH COCTABJIAIONIEH B 11€JI0M MaT-
pHUIIBI, & TaKKe CIOCOOHOCTh K BO3BPaTy B YKa3aHHOE MECTO-
npeObIBaHKE CITYCTS BPeMsI OIIPEAEIEHHOro Habopa HEOOXOIIMO
’KU3HEHHBIX, TAK 0003HAYEHHBIX, MHIYCTPUAIIBHBIX €IMHUII.

Yro 3HAYMT, €TUHMII [J1s] HETIOCPEACTBEHHOTO TIepe00yCTpOui-
CTBa OOIIIEero COCTaBa JAyIIIY UCTIOTHEHU I KAKOW-JTMOO BEIMYMHBI
Tena.

Kak u3BeCTHO, caM¥ yIIIU COCTOSIT B MaTPUIIAX, KaK B 1IEJIOM
CBOEM YHCJIe, TaK U MO OTAEIbHOCTH.

Marpuiieid OlHON €AMHCTBEHHON IYIIM MOXXHO CUUTATh €€
MPAKTUIECKOe MHOTOYPOBHEBOE YIUIOTHEHUE B BUJE COOTBET-



CTBYIOIIIE 3apsKEHHBIX BUOMPUCYTCTBYIOIINX YaCTHIL BEIIIECTB.

DT0, TaK CKa3aTh, OTYJIbHO-Pa3ry/ibHAsI JTUHUS, YTO OXBAThI-
BAaeT caMy JyIly WM COCTaB €€ eIMHMUII LIEJTUKOM 1 UMEeT IpaK-
THYeCKU OechOpMEHHOE COCTOsTHUE, KOTOPOE MEHSIETCS B 3aBU-
CHMOCTH OT MPOXOASIIUX MUMO CHJI MHBIX BEJIMYMH TAKOTO Xke
Xapakrepa aylil.

dakTryecku, 310 ameda TOJIBKO KOCMUYECKOTO XapakTepa ¢
SIPKO BbIPA)KEHHBIMHU SHEPreTUUECKUMU IPaHUIIAMHU.

B cocraBe ke yrnjaoTHEHHON MaTpHIIbl, TO €CTh MHOTOKPATHO-
IO YKCJIa TAKVX BEJIMYMH MPUPOHASI OOPUCOBKA MEHSIETCS U 00-
peraer (pOpMy reoMeTpUyYecKOro Kpucrajiia ¢ SIpKo MpeacTaB-
JIEHHBIMU T'PAHSMU-TIOIOCAMHU.

Bce aT10, Tak HaszbiBaeMasi, reousnka, KOTopas B JaHHOM
Clyvae MpUOOPETaeT CMBICT CTPOrO0 KOCMHUYECKOTO XapakTepa
HayKU.

Vike nanee aymia yruloTHSIETCS OOIIUM COCTaBOM MPUMEPHO
TaKMX ke KPUCTAIJIOB U CBOEOOPA3HO «OBOJHSETCS» KOCMUYE-
CKU CYyXUM BelIeCTBOM B IIeJIOM ITproOpeTast BUJ] HETPaBUIBHON
(hopmBI Tpanenuy ¢ HECKOJIBKO BBITSIHYTBIMU BBEPX PaIUKaIb-
HBIMU JIMHUSIMA MHOTOYPOBHEBOTO pasJieTa.

['eomeTpruecku — 3T0 UMeeT BU/I He IO KOHIIA BHIPAXKEHHOTO
rpadriHa UK KyBILIMHA, B 3aBUCUMOCTH OT CTETIEHU HAIOJHEHU S
camMoOW MaTPUYHON OCHOBBI.

Takum 0Opa3oMm, yIa COXpaHseTcs Kak eAMHUYHO, TaK U B
MHOT'OKPATHO MPECTaBIEHHOM YHCIIE, YTO UMEET CBOI0 OTOOpa-
JKEHHYIO N30TOMMYECKYIO €IMHUILy CO CBOUM MOJIEKYJISIPHO BbI-



pPaKEHHBIM BECOM M COCTaBOM IMPUCYTCTBUSI KAKOTO-JIMOO HaM-
OoJiee BHIPAKEHHOTO KAaTETOPUIAHO BEIIECTBA.

B mestom, myima u ecTh COCTaB BELIECTBA, BBIPAKEHHOTO TIO-
€IMHUYHO.

Yro coOo MpeacTaBsIOT YKa3aHHbIE €IMHUIIBI — Oy/IeT OIH-
CaHO HecKombKo aanee. [Toka ke ocTaHOBUMCS Ha 9TOM U Ompe-
aenuM GoJiee MOAPOOHO YPOBHEBYIO MHOTOIPAHHOCTb.

Kaxaplii ypoBeHb IyIIM WK €IMHUIIA CAMOW AyIIU BbIpaxa-
€TCs1 COOTBETCTBEHHO 3HAKOBO M B BUJIE TIPE/ICTABIIEHHON MaTe-
MaTUYEeCKU YHUCIIOBON (DyHKIMU. DTO OTpabOTaHHAsI BEJIMYMHA
¥, KaK MPaBUIIO, KAKOW-TMOO0 TiepepaboTKe HE MOJJICKUT.

To ecTb, Kaxaas aylia eTMHUYHOTO CIOKEeHUs — eCTh 0TPado-
TaHHBIN JIEMEHT CPeIbl K CTPOTO KOHCEPBATUBHASI €JUHUIIA, YTO
TOBOPHUT O €€ COXPAHHOCTH B M3OMPOMNEIMPYEMO Ccpee Koc-
MHYECKOTO XapaKTepa.

CBoeobpa3HoO, 3TO MOKHO 0003HAYUTh BEKTOPOM, UMEIOIIIM
CBOE YKCJIEHHOE 3HAYEHUE U KaKOe-TO 3HAKOBOE MPEBOCXOCTRBO.
EcrecTBeHHast BeIMYMHA TMTPEJICTaBJIeHA MOIYJIBHO U COXpaHsie-
Ma Ga3KMCHO, COTJIACHO YPOBHS MPUCBOEHHON MTPUPOTHO YHCIICH-
HOU (DyHKIIUH.

[MocrenenHoe cOMIKEHUE C psAgaMU UHBIX (DYHKIIMOHAILHO
HACBHIIEHHBIX €IUHUI] TPYMIT OT COCTaBa MOJOOHO OTpadOTaH-
HBIX paHee B I1eJIOM 3aBepIIlaeT, Tak Ha3bIBAEMBIH, TOCTPOSHHBIN
BEKTOPAJIbHO PsiJl U BbIpakaeT 3aHMMATESIbHOE 3HAY€HHE MHO-
T'OYpPOBHEBOTO MPUCYTCTBUS COCTABA CAMUX COIEPKAIMXCS €/TH-
HUII.



To ectb, 31O MpoLIece (PaKTHUECKOTO HAKOTUIEHUSI WA U300-
JIMYEHUS S7Ipa aTOMa BEUIECTBA B €r0 HATYPAJIbHYIO BEJIMYMHY
KOCMMYECKOTO ITPUCYTCTBHUS.

Takum 00pa3oM, NPOUCXOIUT HAMOJIHEHUE AYLIH CTPOro aK-
TUBHBIMU 10 CBOEMY COCTaBY €AMHULAMHU, YTO B LIEJIOM JIOCTH-
raeT ypOBHS KOHKPETHO BbIPAaKEHHOM BEJIMYUHBI, TO €CTh COCTO-
SHUSA aTOMa MPUCYTCTBYIOLLETO XapaKTEepHO BELIECTBA.

Tak oOpasyeTcs Le/pHasA Iylia, YTo U (POPMUPYET B KOHEU-
HOM UTOTe TEJIO YEJI0BEKA, a B MOCJIEYIOLIEM CO3JaeT (PYHKLIUIO
MOBTOPHOIM HapaOOTKH M JeJIaeT COOTBETCTBYIOLIErO XapakTepa
NPUPOIHO UCTIONHEHHBIN AyOMuKaT Toi ke aymu. Kotopslil Tak
)K€ IPUPOAHO U3BIMAETCS U BbIpaskaeTcsl MOBTOPHO Ijie-HUOY/Ib
B MHOM Cpejie, AJIs1 Yero CyIIeCTBYeT HAaKOMMUTeIbHas 0a3a TakuX
€IMHUL, KOTOpas NMEPEOYNIIAECTCA UCKYCCTBEHHO.

Ha 6anance camoil npupoas! 3eMiy, Tak Ha3bIBAEMOIo, CO-
CTOSIHMSI COBOMCTBEHHOCTH AYILU IPOCTO HE MPELYCMOTPEHO, U
NPAaKTUYECKU MPUPOJHO OHA MOXKET cOpachiBaTh CBOE COCTOS-
HUE, LIEJMKOM U TOJHOCTBIO NMOAYMHSAACH 3aKOHY NPUPOIHOIO
pacCILEIUIEHH ] WU ITPOAYKTOBOIO pacliafia BEIEeCTBa.

Tak uto, Bor cBoeoOpa3HO uepnaeT HallM CO3pEBAIOILUE Ty-
IIM ¥ NIEPECEIIET UX B MHBIE MECTA, TEM CaMbIM paclIMpsisl KOC-
MUYECKHU 3aCEJICHHOE ITPOCTPAHCTBO M J€JIasl Hally LIBUINA3A-
1110 GoJiee 3alUIIEHHON CO CTOPOHBI CAMOI0 KOCMOCA, HEXeJH
TO MOET ObITh ITPOCTO IPUPOHO.

Bor, uto Takoe cymiecTBa u 0ojee KOHKpeTHO ayina. KoneuHo
e, B OIHOM TaKOW BOT IVIaBE BCETO HE PACCKaXEIlb M, MOXKHO



CKazarb, TOJIKOM HE OOBSACHUIIIb.

Ho nonsiTre kakoe-To Bce e JaeTcs ¥ Bce Oonee YCIOKHSIeT-
Cs1 B CBOEM IIPENOIHOLIEHUH, B UTOTE BBIPAXKasCh B 1aIbHENIIIEM
IIPOCTO HAYKOM U €€ MPaBUJIbHBIM BOCIIPUATHUEM.

Bmecre ¢ TeM cylecTByeT U, Tak Ha3blBaeMasi, MHOI'OypOBHe-
Bas 3alllyTa TyIIu.

370, TaK HA3bIBAEMBbIil, COCTAB TEX CAMBIX BEKTOPOB, UTO ObLIN
coOpaHBbl IIPUPOJHO OT KOJIMYECTBA U300JIMUYEHHBIX KU3HEH Ha
3emJie 10 COCTaBy OAHOPOAHBIX OPraHU3MOB U BBIPAKEHbI €1~
HUYHO B CaMOM KOCMHYECKOM CpeJe.

Kaxpi1 BEKTOp — 3TO (PAKTUUYECKHU MTPOKUTASA KEM-TO HACHI-
IIEHHAs PeaJIbHOCTSAMU KU3Hb WIN €r0 AyIA, YTO TAK MU3EPHO
HAIOJIHAETCS, HECMOTPSI Ha CBOY JJOBOJIBHO JIJIMHHBIE ITPOKUTHIE
TOJbI IIPY CAMOM HATYPaJIbHOM KU3HH.

7Ku3Hb camoro BemiecTBa JOBOJIBHO CKOPOTEYHA B YCIIOBUSX
3eMHOl BEJOMOCTH, a TIOTOMY OHa TaK ObICTPO YJEeTy4HBaeTcs,
BBIPAKAsICh HEMIOCPEACTBEHHO B roJjax.

Kt0 noHs1 310 — X0pomo. KTo HeT — mycTh OCBauBaeT HayKy
Jaee.

CyTp JaHHOTO BBIPAXKEHUS 3aKJII0YAETCA B CIEMYIOLIEM.

Kask/1p1il yesnoBek — Mo-cBoOeMy Kakoe-TO KOHKPETHO JOOBITOE
BO BPEMEHM CJIOKEHMS BEIECTBO. VIMEHHO €ro 3apsj No3uly-
OHUpPYET WM KJACCU(PULIMPYET JIEMEHT CaMOW KU3HU WIU €€
IIPOJOJIKUTENILHOCTD.

YeMm npouHee BEIIECTBO — TEM COOTBETCTBEHHO, JIJIMHHEE U
COCTAB WJIM MEPHUOJL HATyPaJIbHOU KU3HHU.



3aHMMasICh TICEBIOOOOrallieHNEM, TO €CTh BBUIABIMBAHUEM
CTPOTO UCKYCCTBEHHOU BEJIMUYWHBI TIONOOHOTO, YUeHbIe He MPH-
HUMAIOT BO BHUMAaHKE BCErO JIMIIb OJHOTO.

Yro cama npupoa clIokeHHs OyIb KaKOro BellleCTBa 3aJI0kKe-
Ha B OCHOBE, TaK Ha3bIBAEMOM, TEPMOAMHAMUKN KOCMUYECKOTO
BpaIleHusI OKOJIOSIIEPHBIX 37IeKTPOHOB. To ecTh, Ha OCHOBE, TaK
0003HaYEHHOT'0, TeKTOMACKAIBHOTO JaBJICHUsI, TOCTHYb KOTOPO-
r0 B OOBIKHOBEHHO 3€MHBIX YCJIOBUSIX IIPOCTO HEBO3MOXKHO.

Takum 06pa3oM, caMo BeIIeCTBO 00pa3yeTcs U JIOTIOHSIETCS
TOJIKO B KOCMUYECKU 3aKOHCEPBUPOBAHHBIX YCIIOBUSIX M UMEET
CBOIO BEJIMYUHY MOPSAKOBOTO COMMKEHHs Oy/Ib KAaKUX CTUHMII.

Hapyiiiast 3eMHble TIOPSIIKKA TAKOTO CJIOKEHUsI, Mbl HECKOJIBKO
IPOJIEBAEM CBOIO KUM3Hb, HO JIMIIIb HA TIEPHO/I, TAK Ha3bIBAEMO-
ro, TOJIypacriajia, u4To JUTUTCS O4YeHb HEeJI0Nro, 0o 00pa3oBaH-
HbIe TAKUM 00pa30M TaKOTO MOPSIIKA HOBbIC COCTUHEHUS SIBJISI-
I0TCSl CJIMIIIKOM XPYIKUMHU IO CMBICY CBOETO OOIIErO COCTOSI-
HUS.

[leniecooOpa3HOCTHIO JAHHOTO TEUeHWs SIBUJIACh ObI pa3pa-
O0TKa CTPOro MOTEHIIUAJIBHOW JIMHUY TOJAYM CBEPXU30TEPMHU-
YeCKOro TerjIa Ha KaKylo-T1M00 HOBYIO TICEBONIOBEPXHOCTb, ITPH-
OOpETeHHYI0 B CAaMOM KOCMOCe.

To ectb, (pakTUYECKU pa3pabOTKa HOBOW CHCTEMBI, TOTOOHOM
COJTHEYHOU, Ha OCHOBE KOTOPOU M BO3MOKHBI IMOJOOHBIE MaHU-
MYJISILAN.

Ho Bce 310 moka b (paHTaCTUKA U JI0 TAaKUX TEXHOJIOIHU-
YEeCKHUX TEPEBOOPYKEHUI, KaK TOBOPUTCS, UATH U UATH. YTO



3HAUUT, HEOOXOIMMO U3y4yaTh HAayKy MO-HOBOMY U BBIYKHBAaTh
MUMEHHO Te CBEJICHUSI, KOTOpPBIE IeCTBUTEIFHO HEOOXOIUMBI, a
HE Te, YTO 3aTOPMaKUBAIOT HAIII M.

Bo Bcsiko# XapakTepHOCTH I €CTh CBOU CTPOrO KOHCEpBa-
TUBHBIE eqUHUIIBL. VIX cOCTOsIHME UMEHYeTCs] KOHCTAaHTaMU Bpe-
MeHU. VIMEHHO OHM COCTaBJISIIOT Ty CaMmyl0 BBIIIEO3HAYEHHYIO
0a30BYI0 OCHOBY W SIBJISIIOTCS MPAKTUYECKU MCIOTHUMBIM 3JIe-
MEHTOM KM3HU Ha camou 3emJie.

B nenom mo jaHHOMY BOMPOCY BCE U MOXHO TMEPEXOANTH K
00IIIeMY 3aKJTIOUUTEILHOMY OIpPE/ICICHUIO.

WTak, MOMEHT caMoii )XU3HU B €€ HaTypaJIbHYIO0 (haKTUIECKH
BBIPAKEHHYIO TOIaMU BEJTMUMHY 3aBUCUT HAMpPSIMYIO OT Xapak-
Tepa CJIOKEHHsI CaMOM JIyIlId, KaK OCHOBHOM COCTaBJISIIOIIEH ee
CJIOKEHUS ¥ TPEICTABIISIONIEN cOO0M BUIT XapaKTEPHO JOOBITO-
r0, KOCMUYECKH CTEpUJIBHOTO BEIleCTBa.

Takum 06pa3oM, Ha OCHOBE BbIIIIEYKa3aHHOTO MOKHO CIe/IaTh
OJIH TIPAKTUYECKUH BBIBO]I.

[Iponnenue xu3HU HA 3emsie — €CTh pelleHue MPOIJIeHHUsI
KU3HU TYIIM B TIpeaesiax JOMyCTUMON BETUYUHBI €e Pa3BUTHS
Ha 6a3e KOCMUYECKU aKTMBHOW U YACTUYHO 3aKyMOPEHHOH CH-
CTEMBI CO CBOMM OA30BBIM 3JIEMEHTOM TMPEIOCTABIICHUsI CBETO-
Teria.

Pa3Butue cocraBa BelllecTBa, MPEACTABISIONIETO HENOCPe-
CTBEHHO 3JIEMEHT JIyIIH 1IeJTMKOM U MOJTHOCTBIO 3aBUCUT OT MPH-
pOmHO c(hOPMUPOBAHHBIX JIJISI ITOTO YCIOBUIA M OOIIIEr0 COCTaBa
MPUCYTCTBUS €UHUI] CAMOK CPeJIbl CTPOroro KOCMHUYECKOro Ha-



TIOJTHEHUSI.

EcrecTBEHHBIM U CaMbIM BaKHbBIM, TaK CKa3aTb, )KMBBIM Ha-
MOJITHEHHEeM fIBJISIeTCSl Mpucymias 3emie, Tak OOO3Ha4yeHHas,
KPUCTAIM3alUsl €AMHULL BEIECTB CaMOI 3€MHOM Cpefbl, UTO
ropasio pacipsieT Takue BO3MOKHOCTH U YBEJMUUBAET (pak-
TOp JI0OOTO NMPUCOEUHEHHS B COCTaBE YK€ HAKOIUIEHHOTO Be-
IIECTBa, Jesasi ero TakuM oOpa3oM Oojiee akKTUBHBIM M Ooliee
HEJOCTYIHBIM ISl CBOETO MOJIEKYJISIPHOTO COIVIACOBaHUS WJIU
NOCJIEAYIOIIETo NepeOpMUPOBAHUS B COCTABE CaMOM KOCMUYe-
CKOW MOJIEKYJIBL.

Ha 3T0M 3Tan 10MoJIHUTEILHOIO pACCMOTPEHNU I CTPOEHHU S Ha-
IIeil Tyl 3aBepIlIeH U MOXHO MEepeXOIuTh K CAEAyIeMy Ma-
Tepuay.

3pech ke 0CTaeTCsl AOMOIHUTD TOJIBKO TO, UTO CAMU BELLECTBA
WY yKa3aHHbIE BBIIIE JYIIM — €CTh BIOJHE KMBbIE CYIECTBA C
TOUKHU 3PEHUsI CAaMOT'0 KOCMOCa, MaJIo HAMU U3yUYEHHOT'0 U Mpak-
TUYECKU HE OCBOEHHOTO B TOM IOPSIJIKE, YTO U HEOOXOOUM IS
HAIIIeTO ke OJIaroNoNyYHOro Pa3BUTHUSA B JaIbHEHIIEM.



I'masa 2. CorjiacoBanue

Kosb peus 3aiiia o BemecTBax, To 0 HUX ¥ Opoaoikum. Kak
Obl HM CKyYHa ObLJIa Tema JUIsl MHOTHX, J1a U JIJI1 MEHSI B TOM
grcie, 100 BCe 3TO C TPYJIOM M3 TOJIOBH JOOBIBAeTCS, BCE ke
OHa HeoOXOIMMa UM TEOPETUUECKU BaKHA, TPUYEM UMEHHO Ha
HACTOSIIIIUI MOMEHT BPEMEHHU.

[TponyKTUBHO pacchulasi 3TU 3HAHWS, S Kak Obl 3aKJIaJIbl-
BAl0 OCHOBY HOBOMY ABWKEHUIO, MMsI KOTOPOMY BIIOJIHE MOXKHO
OIpENIeUTh, KaK XU3Hb, N00, TIPEsKe BCEro, Ha 3TO BCE UMEHHO
1 HalIeJICHO.

Kpome 3toro, Mel Bce TeM caMbiM OOOTalllaeM Haill yM, 4TO
HEMpeMeHHO PacTeT, YBJEeKasCh MOJIOOHOTO pojia YTCHUEM M 3a-
CTaBJIsSIeT UCUEPIBIBATH yike IS ceOs1 Bce OoJiee HOBbIE 3HAHMUS.

Tak 3akjagpIBaeTCsl MaTepraibHas 0a3a yma, 9To B TIepeBO-
Jie Ha sI3bIK BerecTBa Oy/leT UMETh BUJ] CaMOT0O BEIeCTBa B Ka-
KHMX-TO MPEACTABICHHBIX TPUPOIHO EIMHUIIAX.

Ntak, peub B JaHHOM IJIaB€ MOUAET O, TAK HA3BIBAEMBIX, CO-
I7JaCOBaHUSAX, a TOYHEee, O JCWCTBHM, TaK 0O03HAUEHHOTO, pa-
JMOCOIJIACYIOIIETO IEKTPOHA, BXOJSIIETO WU MPUXOJSIIIETO CO
CTOPOHBI B COCTAaB aTOMa BEILIECTBA.

Elrie co MIKoIbHOM CKaMbU HaM U3BECTHO BCEM OOYCTPOMCTBO
aToOMa U ero CTpyKTypa coaepxkaHusi. I3BeCTHO Takxke U TO, 4YTO
Ha OpOUTE TOrO CaMOr0 sIPa UMEETCS COIEPKAITUIACS JEKTPOH,
BBIJICJICHHBIIA M3 TOT'O CAMOTO SifIpa IS €T0 ke Ie1Ieco00pa3HOro



COXpaHEeHHsI.

DTO O/IUH ¥ BAPUAHTOB, TAK HA3bIBAEMOT'0, COX PAHEHU I Bellle-
CTBa B CaMOU cpeJie.

[TpenenbHO BUAMMAsT KapTUHA C TOYKU 3PEHMS] HACTOSIIMX
IPUOOPOB MOXKET OTCJICKHMBATh B TIOJIe 3PEHHUS BCETO OJIUH, 00-
XOIAIMIA OpOUTY 7IeKTpoH. Ha camMom ke niesie ux mpucyTCTBY-
€T HECKOJIbKO M B 1IEJIOM KOJIMYECTBO MOXET JOXOAMTH JI0, TaK
Ha3bIBAEMOTO, YMCJIa CAMOPA3PSAHOCTH CAMOTO si/Ipa.

To ectb, (pakTHUECKU TO pa3pyIlIeHHe CTPOSHUSI aTOMa U BO-
BJIEUEHME €r0 BHYTPEHHUX CTPYKTYP WM MPUCYIIUX €My €IU-
HUII B KaKOE-JTMOO MPUPOIHO-HAITPUPOTHOE COSTUHEHUE.

To ectb, Aapo, Kak Obl 3alMIIASACh, BhIAESAET Bce OOJbIe
CBOMX YaCTHII B BU/IE JIEKTPOHOB ¥ B KOHIIE KOHIIOB, OC/a0sieT
camo ceOsl IO TaKOU CTENeHU, KOTopasi MPHCYIA pa3pylIeHUI0
(puzmyeckoro oOycTpoiicTBa.

B takom ciy4ae, HacTynaeT MOMEHT, TaK Ha3bIBA€MOW, Mepu-
OIHOCTH WJIM pacraja sijipa aToMa Ha ee CJlaraioiiye eIuHUIIbI
WIH B LIEJIOM, Ha BEKTOpA.

Cuna spa uMeeT CTPOro BhIpaXEHHYIO MOTEHIIMAIBHYIO Be-
JIMYUHY, TO €CTh OHA MCUYMCIISIeMa, a 3HAUUT, EPUOAUYHO BbI-
paxkaeMa TeM CaMbIM PaJUONPOAYKTUBHBIM JIEKTPOHOM, UTO U
BBIJIEJISICTCSI HA OPOUTY JIJISI €TO CITACCHUS.

Takum 00pa3om, ciiaraeMasi BeJIMYMHA sIJIpa aToMa SIBJISeTCS,
1O CYTH, KOJMYECTBOM BBIJIEJIEHHBIX U3 HEe PaArO3JIeKTPOHOB
CO CBOEM €CTeCTBEHHOU MOAYJISIIIUEN WM YaCTOTOM.

W3 31010 BBIBO, UTO IO YaCTOTE KOJICOAHUI VITU BBIJICJICHUNA



9JIEKTPOHOB MOXHO BIIOJTHE OINPENESTUTh COCTOSTHUE CaMOro SiI-
pa aToMa WM MPeJICTaBIEHHOTO UM BetecTBa. [IJist 9Toro Jmiib
HEOOXOMMO CO3/IaTh YCIIOBHS TAKOTO BBIJICICHUS WJIM COOTBET-
CTBEHHO CO3/1aTh OIpe/eIeHHOe JaBJIeHHe, OKa3aHHOe Ha caMo
BEIIIECTBO.

B none sigpa camoro aroma MoMMMO MPHUCYTCTBYIONIETO OC-
HOBHOI'O €CTb M, TaK HA3bIBAEMbIW, PAIUOCOITIACYIOIIUN SJIeK-
TPOH.

OH o0Opasyercsi OT TOCTOSIHHOTO JIBUXKEHHSI OpPOUTAIIBHO
HACBIIIIEHHOTO 3JIEKTPOHA WJIM SJIEKTPOHOB, €CIIM WX Cpa3y
HECKOJIbKO, KaK CBO€OOpa3HbIi CIIJIaB WJIM SMUCCHUST BBICOKOYA-
CTOTHBIX KOJIEOaHUH.

CBoeobpa3HoO, 9TO TaKke MOKHO 0003HAYUThH HArapoM OpoOu-
TQJILHOW MPOCTPAHCTBEHHOCTH B BUJIE TIPAKTUIECKU TAKOTO XKe,
COOPAHHOTO IO KPOXaM PaIM0IEKTPOHA, HO C HAaMMEHbIIIeH Op-
OUTATBHOUN 3HAYMMOCTBIO.

To ectb, 3TOT, JOOBITHIN B pe3y/bTaTe BpAIIEHUS WA MOLY-
JISIITUOHHOM YacTOTHI KOJICOAHHIA, SJIEKTPOH MPAKTUUECKU MaJIO-
YaCcTOTEH U B OCHOBE CBOCH MMeeT TOJIbKO (DYHKIMIO pajroda-
CTOTHOTO COepeXeHus.

OH MeHee HaCHIIIIEH COCTaBOM CaMOT0 siipa M HAMMEHee SHep-
TeTWYEH, YTO JIaeT €My MPaBO BCTYIATh B KOHTAKT C MHBIM COTJIa-
CYIOIIMM 3JICKTPOHOM YK€ MHOTO BUJIa WM COCTaBa BEIeCTRa.

Takum 00pazom, Ha Oa3e MOYBEHHBIX WM HarapHbIX BbljEse-
HUIT B chepax COXpaHeHUs SIIEPHBIX OCHOB (OpOUTAJILHBIX Tpa-
HUIIaX) 00pa3yloTCs JIOTIOJTHUTEITbHBIE BEJIMUMHBI, KOTOPHIE pe-



T'YJIMPYIOT IPUTOK HOBBIX BUJIOB CHJI SHEPTUI U BCTYIAIOT HETO-
CPEICTBEHHO B KOHTAKT APYT C APYyroM IPH MaKCUMaJIbHOM BO3-
Oy’K/IeHUU, UTO PABHO COOTBETCTBYET BO3HMKHOBEHMIO BH/IA Ka-
KOTO-JIMOO0 BHEIITHESKOHOMUYECKOTO JIaBJIEHUS CPEJIbI.

OrTciona, BBIBO/I.

Panuocornacyomui 3JIEKTPOH — 3TO TOMOJIHUTENBHO BbIIE-
JIEHHasl WM 0Opa30BaBIIasICs B pe3yJibTaTe JAeSITeTbHOCTH OC-
HOBHOTO PaIM03JIEKTPOHA (UJIM OCHOBHBIX, YK€ BbIEJICHHBIX Pa-
JMO3JIEKTPOHOB), PErIaMEHTUPYIOIIAs caM MPOLECC COCTOSTHUS
SIIpa aTOMa 4acToTa, CIOCOOHas K, TaK Ha3bIBAEMOMY, PEOKOM-
OMHUPOBAHHOMY B3aMMOJIEHCTBUIO C TIPEICTABUTEISIMU HHBIX
BEIIECTB WIU B LIEJIOM CaMOU Cpedbl COCTOSIHUS, MPE/ICTABIICH-
HOU CKOTUICHUEM KaKUX-JIMOO BEIIECTB.

Hmesa B cBOeM OCHOBE JABMKEHHUS TOJIBKO NMPOLYKTHBHO Ha-
CHIIIIEHHYIO BEJIMYMHY WY, TAaK HA3bIBAEMYIO, TOJKATEIbHYIO CU-
JIy OT OOIIIEro ABUKEHU S CYIIECTBYIOIIMX HAa OpOUTE ParOdJIeK-
TPOHOB, YKa3aHHAs1 YaCTOTA B BUJE TAKOT'O K€ MOPSAAKA IEKTPO-
Ha CIOCOOHA B3aMMOJIEHCTBOBAThH HAMPAMYIO C YaCTHIIAMU WA
BEKTOpaMM CaMOro aToma BelIecTBa KaK CBOEro, Tak U JIPYroro
nopsaka.

dakTUYECKH, 3TO BBIPAKEHO a0COTIOTHO HEUTPaIbHOM TO3H-
MEN W 3aMETHO CHMKEHHOM SHEPreTUYECKOM COCTABJIAIOIIEH
00pa30BaHHOTO PAAMOJIEKTPOHA.

Bo Bcex (yHKIMSX 3alIUThl SHEPreTUUECKOro cOepekeHus
YKCIa aToMa HaOJTIOAI0TCS TTPOIECChI, TAK Ha3bIBAEMOT'0, BhIJIE-
JIEHUS paIMOCOePEraoIero Yncia.



TakuMm 4MCIIOM U SIBJISIETCSI CaMOOOPA30BAHHBIN IO XO1Y JIBU-
JKEHUsI UHBIX PaMO3IEKTPOHOB BbIIIE YKA3aHHBIN JIEKTPOH, U
OH 3Xe sBJIsieTCs1 (PYHKIIEH BEKTOPAILHOTO COepEeKEeHHS B CITy-
Yae SIBHOTO pacrajia BelllecTBa WK pa3pylleHusl sapa ero aro-
Ma. HakarnmBasi B ce0e, Tak Ha3bIBaeMBbIl, pacXO]] SHEProTeruia,
PaIMOCOTIACYIOIINI IEKTPOH caM 10 ceOe HaunHAeT MPeCTaB-
JIATH CaMO BEIECTBO WM €r0 aTOM B CAMOM MeJIbYaiIIeM JIeK-
TPOHHO CMOJIYJTUPOBAHHOM BH/IE.

To ecTb, 3T0 KaK Obl MUHU-SIIPO, TIOAIMEHSIIOIIEE HA BPEM S OC-
HOBHYIO BEJIMUMHY U SIBJISIIOIIEECS B TO K€ BPEMSI €0 COXPaHHOM
BEJIMUMHOM, TaK Kak caMo 1o ce0e He y4acTBYeT B Mpolleccax
00bEeMHEHN S WU BCELIEJLHOTO Pa3pyIIeHUSI.

TeM cambIM 0O€CTIeUMBaETCsI cama COXPAHHOCTDb B Cpejie Be-
IIeCTBA KaK TaKOBOTO, U MO MOAYJIbHOMY CJIOKEHUIO CaMbIX
MeTbYANIINX YACTULL BIOCIEACTBUU BOCCO3/IAETCSI yKE CaMo Be-
IIECTBO C COOTBETCTBYIOIIUM CTPOSHUEM €r0 aToMa.

WTtak, Mbl IMeeM pacxOqHO-MOIYJIbHYIO BEIUYNHY, TAK HA3bI-
BaeMOM, TTyOMHBI BEIIECTBA, YTO PABHO COOTBETCTBYET €r0 Hau-
MEHbBIIIEMY 3HAUEHUIO, MPEJICTABJICHHOMY MPUPOIHO HETOCPe/-
CTBEHHO B J1I000i1 TPAKTUYECKOM cpejie.

3T0, KaK TOBOPUTCS TO, YTO U TPEOOBAIOCH JI0KA3ATh.

To ecTh, MBI OOHAPYKWIN Ty CaMyl0 MU3EPHYIO 4acTh IPO-
CTPaHCTBa, KOTOpasi MOXET CYIIECTBOBATh pa3fesbHO U MHOTO-
LEeJIbHO, eI OpaTh BO BHUMaHHE caM MOMEHT OyIyIIero cio-
JKEHHS COCTaBa BeIleCTBa.

ToT xe paauocorIacyonvid MEKTPOH MOKHO BIOJIHE 000-



3HAYUTh IKOHOMUYECKUM OaJlaHCOM BPEMEHHM JTI0OOTO TBOPUMO-
IO B CPEZI€ BEILLECTBA U €ro K€ MOKHO OTHECTU IPOCTO K COCTaBY
SIpa aToMa, UMEIOIIEero B CBOEM BHIpaKeHHM HauOoJiee 3HAYU-
MYIO BEJIMUUHY.

B 4em ke 3akiioyaercsi cama JIeATeNIbHOCTh YKa3aHHOTO pa-
JMO3JIEKTPOHA M HA YEM OCHOBAHA €ro COITIaCOBAHHOCTD B CIIY-
Yae B3aMMOJICHCTBHSI C BEIIECTBOM MHOTO MOpsiaKa?

Oo6pazytoluiics B Mopsiike HEKOTOPOW CUHX POHU3ALIMY CUJTbI
BBITECHEHU S SIipa aTOMa U HETIOCPEICTBEHHO BbIIEJIEHHON HEP-
TeTHYECKON MO €ro OPOUTATIBHBIX JIEKTPOHOB, TaK Ha3bIBa-
€MBblii, PaIMOCOIJIACYIOIIUI MEKTPOH SABJISETCS IEMEHTOM OT-
KPBITOTO B3aUMOJIEWCTBHS C JIIOOOW BCTPEYHOU Cpeior M CaMUM
COIIACYIOIIMM 3BEHOM B OOIIIEH LIENH COIMyTCTBUSI TAHHOMY TPO-
Heccy.

To ecTb, (haKTUUECKU OH MTPEACTABIISET CaMO BEIECTBO B TO-
PSIJIKaX ero UCUUCIICHU S U PAKTUYECKU CPAaBHUBAET CUJIbI SHEP-
TeTUYECKOTr0 B3aMMOJICUCTBUSI B Cllyyae SIBHOTO WJIM TECHOTO
cOMKeHusl.

Takum 00pa3zom, puUpoa B CBOEH cpee Kak Obl IMEeT cpasy
JIBE WJTM HECKOJIbKO MPUCYTCTBYIONIMX TAKUX BEIMYHH, YTO COU3-
MEPHO PACIojIaraloT CBOMMH OajlaHCaMU CHUJI U, TMOO OTATOIIA-
I0T TIPE/ICTaBJIeHHOE UMH BEIECTBO, TO €CTh MIPUCOENHSAT UTO-
TO, TMOO CaMU TIPUCOEMHSIIOTCS K COCTaBY MHOTO, OOJiee MOIII-
HOT'O SHEPreTUYECKHU.

Cam mporiecc Takoro CpaBHUBAHUSI UM OYEBUJHOTO BBIPAB-
HUBAHUSI SHEPIeTUIECKUX UMITYJIbCOB U €CTh COTJIACOBAHUE, UTO



MPUCYIIIE UMEHHO JaHHOMY BUJ1Y JIEKTPOHA.

[Iporiecc ruaApOAKYCTUUECKOTO B3aMMOACUCTBUS, KOUM IIO-
HACTOSILLIEMY U SIBJISIETCS BHIILIEYKA3aHHOE JIEUCTBUE, U €CTh BbI-
pa’keHHe CUJIbl PAAMOCOITIACYIOIIETO JEKTPOHA B MOPSAKE €ro
MPUPOJHOTO MPUMEHEHUS.

31ech Hy’)KHO yUUTBIBATh CJIEAYIOIIEE, YTO CAMH sIpa aTOMOB
NIpY KaKOM-JTMO0 00bEIMHEHUH B COCTaB MHOTO BEIIlECTBA BapH-
aATUYECKU HE YYaCTBYIOT.

WHave roBopsi, 3aIIUINASCH OT MOAOOHOTO, OHU Pa3pylIalOTCs
WJIA PACIaIaloTCs 10 BEKTOPOB, PENOCTaBIIAA IIPABO YYaCTUSA B
npoliecce yKa3aHHOro 00beAMHEHH ] IMEHHO COIJIACYIOIIEMY pa-
JUO3JIEKTPOHY, KaK TOMY €AMHCTBEHHO MaJIOMy OIIOPHOMY 3Be-
HY, KOTOpO€ CITOCOOHO K TAaKOMY B3aUMOJEWCTBUIO B CHJIE OKa-
3aHHOTO Y BBIPAKEHHOTO JABJIEHUS CAMOI0 BELIECTBA.

To ectp, (pakTHUECKM — Ta camas MeJIbYaiias yacTuia o00-
Jnagaer (pyHKIMENd CTEPUJIbBHOCTU PAcIa/Iaiollerocsl BEleCcTBa,
MPEJCTaBISIET BCE €r0 Ka4ecTBa U MPUPOAHO UCXOIHBIE €AUHU-
1BL.

VIMeHHO MOTOMYy OHa MMEHYETCsl MJIM O0O3HAuyaeTcsl 3JieK-
TPOHHO CMOJYJIMPOBAaHHOM, TaK Kak cama 1o cebe cjaraema u3
emre Oojiee HAMMEHBINMX EIUHUII, TIpeAroiaracMo oOO3HaJae-
MBIX, KaK KpPUIITOTeHUYECKHUE TATOBBIE BEIIECTBA.

Bce 310 — Tak 0003HaueHHas1, HayKa MeTapu3uKa, CyTh KO-
TOpPOM 3aKJII0YEHA B BBIBEJEHUU IPENIENIOB J0CATaeMOCTU Hau-
MEHBIIUX MTPUPOJHO BbIPAXKEHHBIX BEJIUYMH.

VIMeHHO K TOMY MOJBOASTCS B CBOMX MOPSIAKAX IPOOHO-UNC-



JIEHHbIE MaTeMaTUYECKUE PSIIBl U UMEHHO IO TOW MPUYMHE Ca-
Ma, Tak 0003HAYeHHas, BBICIIIAsl MaTeMaTHKa JIOJKHA OBbITh Tie-
pecMoTpeHa, U B YaCTHOCTH, B YKa3aHHOM pasJielie.

BoT, 4TO Takoe 1o CyTH pagruocoriacyIonuii JeKTPOH, U OH
e 10 CMBICITY PaJJOCOXPAHSIOIIUI M0-CBOEMY CaMO BEIIECTBO
B COCTaBe ceOsi camoro.

Bce 310 Menbuaiiias reoMmeTprs mpocTpaHcTsa. Toro, KoTo-
POro MbI IPAKTHUYECKH HE BUIMM, a TOJILKO MHOT/IA MPOITYCKaeM
yepe3 cels1, B/IbIXasl M BbIIbIXas KaKyl-TMOO YACTHILy HAIIero
BO3/IyXa.

EcrecTBEeHHO, Takue MPOIECCH MTPOUCXOIAT U B CTPOTO KOC-
MHUYECKOH cpelie WM Oojiee OTKPHITON MPOCTPAHCTBEHHO, a
TaK’Ke B TUIPOCKOIIMYECKOM, YTO 3HAYUT, BAKYYMHO 3aKyTOPEH-
HOU B MpeJiesiaXx KaKuX-TO TPaHUII.

Takum 00pa3om, B LIEJIOM, COIJIACOBAHHE — €CTh MPOIIECC TO-
CTOSIHHOTO COJIMKEHUSI M TIPAKTHUYECKOrO MPUPOTHOTO CPaBHU-
BaHUsI MEXIY TMPEJCTABJISIOIIMME BEIIECTBA PaJUOCOIIACYIO-
MU SJIEKTPOHAMH C TIeJIbI0 OIpeieIeH s JATbHEHINEro My Tr
CaMHUX BEIIEeCTB B UX MPEJICTABICHHOM ITPUPOIHO BUJIE.

Tak Ha3bIBaeMasi, IEeMOJICKYJISIIMS B TJAHHOM IIPOLIECCE OTCYT-
CTBYET, ¥ pe4b MOXKET UTH TOJIbKO O TeKTOCKOIMYECKOTO XapaK-
Tepa MpoIieccax, BO3HUKAIOIIUX IMPUCYTCTBEHHO B JIIOOOH cpejie.

Ha 3TOM KpaTkoe 03HaKOMJIEHHE C MPEeACTaBJIeHHON YacThio
MeTahU3UKH 3aBEPIICHO U IEPEXOIUM B CJISAYIOILYIO TJIaBy, I/e
CMOXeM IMOrOBOPHUTH O OOJIee MPOCTHIX Bellax, Oojiee-MeHee T0-
HATHBIX JIJISI BCEX OJIHOBPEMEHHO, TeM CaMbIM IPEIOCTaBIIsIS



BO3MOXHOCTh HECKOJIBKO NIEPEJOXHYTh HALLIEMY YMY M Ha Bpe-
MsI BBICBOOOIMTBCS OT, TaK HA3BIBAEMOM, NIEPUONIECKOU 3aBH-
cumocTH. YUTto 0603HAYaeT MPOIIeCC AEIMMOCTH BEIECTBa, Kak
HEOOXOIMMOTO CaMOMYy OpraHM3MYy Mporiecca s AaTbHEHIIero
Pa3BUTHS BCETO HAIIEr0 MO3rOBOIO arapara.



I'naBa 3. TpeTbs BeJUYMHA CTYNIEHH

Kak v roBopui 1, peub B 9TOM IJIaBe MONAET HECKOJIBKO O APY-
rOM U, B 00IIeM-TO, Oy/IeT MaJio 3aTparuBaTh KU3Hb HAM MaJlo
W3BECTHYIO, CJIAralolyocs U3 YaCTHUI] U KAKUX-TO TaM aTOMOB.

[To-HacTosieMy XOTes0Ch Obl IIOrOBOPUTH O HAIIIMX C BaMH
JieNnax, Tak cKa3aThb, Oojiee )KMU3HEHHBIX U B YaCTHOCTH, O OBITO-
BBIX WJIA OOBIIEHHBIX.

Bo MHOroM Takoro poga CHOCKHA HaBESIHbl CAMOM OKPY:Kalo-
IIEeN AEUCTBUTEIBHOCTBIO, HO, KTO 3HAeT 3TO TOYHO? BO3MOXKHO,
TaK OHO M JOJKHO OBITh WJIM CKJIAJBIBAThCA IO CAMOM JKHU3HU,
9TOOBI, KAK TOBOPUTCS, TEOPHUsI HE PACXOIUIIACH C MPAKTUKOM.

Bce MBI OT TOTO TOJIBKO BBHIMTPBIBaEM, MO0, Kak HE TOBOPH,
a TIPOBEPEHHOE BpEeMEHEeM, Bcera BRIISAAUT Oojiee yOeauTeb-
HBIM.

CoBpeMeHHOe HMCKYCCTBO, Tak 0O03HAYEHHOT'O, JIKeOpaTop-
CTBA HACTOJILKO IMPOYHO 3aKPENOCTUJIOCh B HAIIEM CO3HAHWU,
YTO U3BSITh MOPOU UTO-JIMOO U3 ykKe MPAKTUUECKU OOMXOIHBIX
CJIOBOMPEIOKEHUN HE MPEICTABIISETCS BO3MOKHBIM.

W 310 mo-HacTosiIeMy AuIeMMa BpeMeHH, MO0 4YeJioBeve-
CKHMI YM TaK YCTPOEH, YTO OYEHb TSKEJIO U3bIMAET U3 CBOEH Ia-
MSTH IPOYHO YJIOKUBIIIEECS U 3aKJIAJABIBAET COBEPIIIEHHO UHOE,
KaK KaKyl0-TO 4acTHIly HOBOTO MO CYTH BeleCTBa.



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npenocraBieH OO0 «JIutPec».
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Be3ormacHo oriaTuTh KHATY MOKHO OaHKOBCKOH KapToit Visa,
MasterCard, Maestro, co cuyera MOOMJIBHOTO TesiehOHa, C TiIa-
Te)KHOro TepMmuHaia, B cajoHe MTC wmm Cesa3HoOHM, uepe3
PayPal, WebMoney, Aunexc./lensru, QIWI Komenek, 60Hyc-
HBIMU KapTaMu WK APYTUM YI0OHBIM Bam crioco6om.



https://www.litres.ru/sergey-pilipenko-21812947/probuzhdenie-tmy/
https://www.litres.ru/sergey-pilipenko-21812947/probuzhdenie-tmy/
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