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IIpoJior

Bo3MoikHO, He coBceM CKOpO, Kak ObLJI0 CKa3aHO, HO BCe-TaKH 3TO IPOU30MET, U BJIACTh HACTO-
SIIETO COJTHEYHOTO JAHS BO3bMET B CBOM PyKU O€CIIpOCBETHasl ThMa.

— To Oyner Tak, — roBoput caMm bor u TyT ke, Kak Obl NOATBEP:KAAET, JOMOJIHSASL CKa3aHHOE
CJIEYIOIUM, — BJIaCTh ThMbl CAMOM JABHO YK€ HACTYIWJIA, U TOJIbKO IJIYTIBIA [10-CBOEMY YeJIOBEK BO
BCEINPU3HAHKE BCEX CBOMX CYILLECTBYIOIIMX BUIOB Ha 3EMJIE HE IIOMMET 3TOr0 M MPOAOJIKAET OUep-
HATbCA Jajiee B TallHBIX yrojKkax cBoeil aymu. He Mory npecnokoiiHO crnocoOcTBOBaTh TOMY U MOJ-
YUHSATHCS OE3yMUIO BallieMy 0OIIeMy, a TOTOMY BpaTa aJia 3¢MHOT'O IPUOTK PHIBAIO U JAI0 MY JIOCTYTI
BO BJIaJICHUS CBETa JIHS.

To ecTb ouMIIIeHME Balle U OOLIEH JyIIU YeJI0BEYECKOM MPOCBETICHHE.

WM T0 ectp BO3Me3aue NPUPOAbl CaMOM, KaK JIaHb OTCYTCTBHUS BCSIKOIO Ojlaropa3yMusi B JIHE
BallleM HacylITHOM. AMUHb.

Tak ckazan bor u, Kak Bceraa, yaajuuics, O4eBUIHO, 3aHSBIIMCh TEMU CAMBbIMU JIeJIaMH, O KOTO-
PBIX HaM cooOuI. MHOTo Ji UX y HEro — 00 3TOM y3HaeM C BaMH, TOJIBKO OITyCTHBIINCH I71a3aMU
HMJKE IO CTPOKaM U IT03HAB OKOHYATEIbHO TO, YTO MMEHYETCS €ro HayKO.

Hayxkoii mo6eskaTh MpupoHO, a He 3aBOEBBIBATH Cpely ONOOHOMY rpyOOMY B Hee BTOPKEHHIO
Y IOBCEMECTHOMY Pa3pyIIECHHUIO.

N 00 sTOM, 1 0 Apyrom OyzeT cka3aHo 3[€eCh e, U MHOIOe 110 CyTH /€] BceX HalluM borom
BBICKA3aHO.

Ho K10 OH Ha caMoM [ieJie ¥ KOro caM 1o ceOe MpecTaBisieT?

Tak MOXET CIIPOCHUTS JTI000M U3 YMCIIa 3eMJISTH-MUPSIH U J1a)Ke He TAaKOBBIX, €CJIM OHU HAa CAMOM
Aene TaM U Hall1yTcsl.

Bor — on u ectb Bor. Tak npaBuibHee Bcero OyAeT CKa3aHO M OTBEYEHO OJHOBPEMEHHO.

Bor — on 1151 Beex. U BHIIISIIUT HE COBCEM TaK, KaK YeJIOBEK JIOJCKOM B OOIIEM HallleM C BAMH
MOHMMAaHMU.

I'oBopHT He Tak, JymaeT Mo-Ipyromy, Jeja TBOPUT caM U HaM Moka HeseoMsble. M 1o 0osb-
IIMHCTBY IJIa3a CBOM 3aKPbIBAET Ha BCE JISJIMIIKK HaIll IPOKa3HbIe Ha 3eMJle ¥ 110 OOJIBIIIOMY CUETY
MaJio Hakas3bIBaeT 3a Bce TO, n0o oH — OTell, a 3HAYNT, UMEEeT Ha TO MPaBO M MO-HACTOSIIEMY CBOIO
NacTBY JIIOOUT, Kakoi Obl OHa He Obl1a M AUKOW NO-COBPEMEHHOMY HE Ka3aJlack.

Bo BcskoM pony ecTh CBOM MPEMMYLIECTBAa — TAK TOBOPUT OH caM, MpaB/a, yKe MOUMHU CJIO-
Bamu. [loTomy, /1Sl HEro — Mbl Bce Kak Obl 00II[asi pOIHs, HO pa3Hasi KaTeropusiMi CBOETO B3pocJie-
HUSI WM OOpETeHHsI YeIOBEYHOCTH, 110 KOTOPOM TaK CHJIBHO caM Harll bor oOmmii u cKyJaer.

[Touemy Tak?

To ecTb, moyeMy OOIIMI, a HE YeH-TO KOHKPETHBIH, KaK TO BBIPAKEHO COITIACHO PEJIUTUM KaKoi
WJIM Yero-To elle BIUIOTh 10 yyeHus?

IToromy, uto Tak u ectb. OH OIMH BO BCEJIEHHOW U IOBeJEBaeT B Heu cam. To, 4ro Joan
0003HAYMIIN pPa3HBIMH UMEHAMH, TIPAKTUYECKA HUYero He 3HauuT. CyTh MPUCYTCTBHSI €TI0 OCTACTCS
NpexXHel 1, Kak MPaBUJIo, HallpaBJieHa HAa COXPaHEHMe )KU3HU U €€ MPOLBETaHHE.

OO0pa3oBaBIIKECs PEUTHO3HBIE TEUEHHSI — €CTh SIBJIEHHE OJHOTO BPEMEHH M TPUMEPHO OTHOTO
yaca. BceMy TomMy ecTb MOATBEPAK/IEHUS U BO MHOI'MX 3€MHBIX JIOKYMEHTaX O TOM CKa3aHo.

— Hayuutech unrtarh ux Bce npaBuibHO. Torna v noiiMere. A Tak, TOJIBKO BOAy B CTyIIE KOJIO-
THTE ¥ OOJIBII HUYETO.

Tak BOT oTBeTMJI HaM bor, 1 c/1oBa Te ero 1no CyTv CBOeil paBUJIbHBIE.

160 TomkoMm He 3HaeM O cebe HMYEro M BCSK HOBOE, MPUIILUIOE 3HAYUT, UCTOIKOBBIBAEM, KaK
BpaxJeOHOEe HaM CaMUM.
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Ortroro u Hepa3Oepuxa Takas, a elie MmyIie, rpsA3b BCAKAsl, YTO MOBCIONY BOJIOYUTCS UCTOPH-
YECKUM CJIeIOM KaKUM, JOOBITHIM, MOKHO CKa3aTh, IIPUBCEIOAHO KaKUM-TO UCTOPUKOM CyMacIe/]-
IITAM.

NmenHo Tak To Bce ¥ 0003HaUa0, KOO HET JPYroro CJIoBa, Oojiee TOUHO TepealoIiero CMbICI
BCEX TeX TPYJOB 3€MHBIX, SIKOOBI UCKOMAeMO TOOBITHIX.

Beigymku Bee TO, a Mo OOJbIIEMY CUETy TPUAYMKUA HEKOTOPHIX TEOPETUKOB HEJIOPA3BUTHIX,
YTO B Ty CpeAy HAyuHYIO JiaHb BO3JIOXKWIIHU, []a 3aXOTEJIM UCUEPIaTh €e BHOBb TOJBKO Y€ MHOTO-
KpaTHO.

BusHecoMm To Ha3bIBaeTCs, a MOTOMY BCE M MPOIBETAET HE B YTOAY 3HAHUIO HACTOSIILIEMY HJIH
HayKe caMoy OOBIYHOM, a YTOTHO CAMOMY UpPEBY, UTO 3HAYMT, MATEPUATIBHOMY BO3PACTaHHIO B Cpefie
TaKuX Ke.

[pucriocoOneHIieB MHOTO K Jiely TOMY BO3BEJIOCh, Ja M TPOCTO Pa3HBIX OTIIEMEHIIEB, YTO
JOpOry B HAyKY, TaK HA3bIBAEMYIO, TIOUYTHU I'PY/IbIO TPOTIOKUIIM U JaHb TY MTPOpECCOPCKYIO 3aIUTIIIH,
TEM CaMbIM OOIIECTBO K cebe MoOmKe MprcrnocadiuBasi U MHEHUEM CBOMM HAITOJTHSIS.

Tak OHO ecTb Ha caMOM JIeJie ¥ OT 3TOTO HUKY/A yke He AeThcs. CIUIIIKOM MHOTHE B3pOCIIU Ha
TaKMX BOT JIMITOBBIX 3HAHUSIX M JOBEJTH B I1€JIOM HAayKY Ty BCEOOIIEro NICTOPHUYECKOrO HalyBaTeIbCTBA
10 ee MPaKTUIEeCKOTrO COBEPIIIEHCTBA.

HaponoB u pasHoHapogHOCTEN MOMPUAYMaN CTONBKO, CKOJIbKO HHU OJHA TIJIAHETa 3a BEK CBOM
KOPOTKHUH He BblIepkaia Obl. MIJUIMOHAMU ¥ JPYTUM HCUYUCIISIOT TY IJTaHETHYIO 3HAYMMOCTD JTIO/-
CKYIO | Ty K€ IaHb BCEMY MTPUPOJHOMY BO3JIAraioT.

— CKOJIBKO XKUBETe Bbl caMy, cripamuBaio. OTKenb 3HaeTe, 4To Tak Obuto. Mim noraisiBactech
npocto?

OtBeuy cam Ha Bce To. [J1ymoToto rmpocto crpagaete. JloBeprieM 1Mo OOJbIIOMY CUETy KU3HEH
CBOMX JIMYHBIX KOMY-TO JIpyromy. 3aBcerja Tak opu10. CKakeT YTO OIUH — 32 HUM APYToy NOTSHETCS
M TaK jazee, 10 camoro ooOmiero. Tak v B [iefie KakoM.

OpnuH BO3/IBUTHET, HE yMasi, YTO TO HA TOJIOBY KOMY YMAJIET, a HHbIE AyMAaIOT, YTO TaK IMPOCTO
3aJyMaHO ¥ YMOM €ro BOCXBAJISIIOTCS.

Tak OHO MO KM3HM Balled BeIeTCs M Tak kKax/Ja Ta Hay4yHas ytonsiercs. JliobomnsiTcTBOM 63
yMa CBOEro CTPaJIaeTe M TeM K€ HaKa3bIBAETECh CIIOJHA CITYCTsI BPeMsl KaKoe WM MOITBEp:KICHUS
HECYpa3HOCTH AOCTHKEHHS TIEPBOTO.

Ckaxy Tak Mo Bcemy ToMy mpocto. He MoxeTe Bbl 1moka 0e3 JKM TOM MOBCEHEBHON 00XO-
JWTHCS, KOO BPOCIIM B Hee M JICTEl pacTUTe B TOM kKe. DTO, KaK JOIHUHT B )KU3HU Ballield OOBIYHOM.

Ho u ¢ Tem Bckope mpueTcst paccTaThbes U ¢ WUTIO3USIMU KU3HU XOPOIIEH Ha BEK MTPOCTUTHLCS.
Kak pa3 mienslii oH # yiiger B o0IeM Ha Jiejia 00JaropakxuBaHusl 3eMJTH Ballleld 1T0-HOBOMY U Ha
0OYCTPOKCTBO YK€ AyIIl CAMHX IO-APYToMy.

Bpems Tskenoe Briepenu BceX OXKUAACT U MpeapeveHrs] MOM MPOCTO CKA30YKH AETCKUE IO
OTHOILICHUIO K TOMY, YTO Oy/IET TPOUCXOIUTD JaJiee.

INoka 51 0 GrKaiIeM rmeproie TOBOPIO M IO TOI0B COPOKOBBIX, TPUILIATHIX HE HOX0xky. U 10
TOTO elle JOKUTh MHOTMM HaloOHO. Tak roBopsT moau. U Tak roBopio st cam.

Tak 4uTO0, HE 10 JKU yXKe Balen oOIei B JeJlax TeX UCTOPUIECKUX WM Kakux apyrux. U Bpems
TO, KaK pa3 celvac JaHo JAJIsl TOro, YToObl IIOBEPHYTHCS MPABIOK APYT K JIPYTy U, 1O CYTH, IPOCTO
MIOCOBETOBATHCS, UTO JAJIbIIIE AENIAaTh, ICXO/SI U3 BCEX TEX JIeJ 3eMHBIX, UTO IPOUCXOMSAT YKEe BOOUHIO.

Takue BOT cJI0Ba MO BaM B Ha3uaHKe, a BIpoveM, U UcroHeHue. 0o oT Toro cama Ku3Hb
Ballla B IAJIbHEHINIEM CKJIAIbIBATLCS OYAET, XOTh B MPSIMOM, XOTh B IIEPEHOCHOM CMBICJIE Cefvac CKa-
3aHHOTO.

IMokamect 371ech BCE, a Ha Jiajiee elne BBICKaXKyCh, Kak M oOelaHo B Havase Obuto. Byny cBoe
CJIOBO 1oOOJIee B Balll yMbl BTOJIKOBBIBaTh. BO3MOXKHO, Tak CKOpee UTo JOWAET /10 yMa Ballero, u
IeioM ObICTpee Ha 3eMJIe COTBOPHUTCSI. AMUHb.



C. B. Iumunenko. «[IpoOyxkmeHre ThMbI»

Ckazan Tak BOT cam bor, 1a ¥ yganwicst Ha Bpemsi, 9YTOObI MOPa3MbICIIUTh O CBOEM M K peur
MHOM cBOei moarotoButhesi. He OyaeM Bo Bce TO BMEMIMBATLCS U IPOAOIKUM HaIll pa3roBop.

Hy, Tak BoT. HauaB 3a ucropuyeckoe, 3a HEro v MpOoJosIKy.

MHoro 4ero B 3emMJie Halllell ¥ He Halllel yKe HaKOIMaJi, HO MpaBIy-MaTKy He BbICKa3all elle
HUKTO. Bee noragku oqHM MyT, Tak Ha3bIBaeMbIe, U K 00IIeMy yeMy-To AoroiHeHusl. Tak yxe pasy-
KPacWJI UCTOPHUIO TY, UTO KaXkKeTcs, Ha 3eMJie caMOH yKe He OJTHO ITOKOJIEHUE CaMUX JIIOJEN BBIPOCIIO,
a LIEJIBIX CTO B MpHUJavy C AMHO3aBPaMH KAKUMHU-TO U CTOTBICSTYEIETHUMHA MaMOHTAMM.

Kak Bor u cka3an, HM ofHa IJ1aHeTa )KMBasi TAKOM CPOK MPUKU3HEHHbIN HE BbAEPAKUT. OTTEC-
HEHHUe UJET OT Hee MPH KU3HU YEerO-TO HATYPaJIbHOTO B CPey KOCMUYECKYIO, & 3HAYMT, CO3AAI0TCS
TEM CaMbIM HEKOTOPBIE 3aTPyAHEHUSI Is1 )KU3HH €€ CAMOM, YTO He MOKET HE BbI3bIBATh KOCMUYECKHUE
OypH WM yparaHsl 4 B 11€JIOM, TI0-CBOEMY YHHUTOXATh Ty CaMylo )KU3Hb HATYPaJIbHYIO.

Tak 4TO, HM O KAKOM JUIMTEILHOM TIEpHOJE Pa3BUTHS PEUr MITHA HE MOXET, M 9TO YHCTeHIIee
3a0JTy’K/IeHHe HayKH BCel TOJIBKO M3-3a TOTO, YTO, TAK Ha3bIBAEMBIE, HCCIIeAyeMble T0ObIThIE MCKOTIA-
eMble MaTepuasbl UMEIOT CBOM paavoNpPOIyKTUBHBIN pacnall.

3TO HEBEPHO U O TOM HEOJHOKPATHO 3asiBIsIOCh. K TOMY ke camu 3ajieku 3eMHbIe NMEIOT
CBOE BpeMsl CIIOKEHHsI, KOTOPOE K TUIAHETHOMY MPAKTUYECKU He OTHOCUTCSI.

ITO YaCTHUIIBI CAMOTO KOCMOCA, @ OH, MOXKHO CKa3aTh, BeUeH. M CTpyKTypa ero ClIoKeHUsT MOXKET
MIPOUCXOUTD JAECHCTBUTEIEHO MHOTUMH THICSUENIETHIMHU OTPE3KaMU BPEMEHH, XOTsI TOBOPUTH TaK O
CaMOM KOCMOCE IPOCTO HENPUEMIIEMO.

VJ0XMB B TOJIOBE OJHO, YKJIABIBAEM U APYTOE.

Hukorna He ObUT0 1 He OyJeT yxe Ha 3emiie, TaK Ha3bIBaeMbIX, MHOIIAHETSIH M TOMY 10100~
Horo. LlyBuim3anus 3eMHasi BO3pOAWIACh OT JPYroi, KOTOpasi JABHO CHI0O 3eMJII0 MOKHHYJA, JaB
IIIaHC Pa3BUTHCSI CAMOCTOSITENIBHO M IOOUTHCSI KAKOTO-TO KU3HEHHOTO MIPEBOCXOICTBA HAJl TPUPOIO
CBOETO BO3POXKJICHUSI.

Bort 3T0 1 ecTh IMEHHO Ta MpaB/a, KOTOPYIO HAJI0 MCKOIAaeMO JI0Ka3bIBaTh, COITIACOBBIBATH BCE
(baKTHI ¥ CTABUTH B U3BECTHOCTH OOIIECTBEHHOCTh. A HE 3aKPhIBATh M0 KAKMUM-TO TAHHBIM KJIaJJOBBIM,
Jenasi CeHCAIMIO Ha KaKJIOM IIary.

WHoro nmyTu Haiero pa3sBuTHsI HE CYIIECTBYET M 3a IMPOCTO TaK HA 3emiie CBOEH Mbl He pOjIu-
mmck. ToMy ecTh JOKa3aTenbCTBa OOJBIIME M CaMOe OCHOBHOE M3 HUX — CaM YeJIOBEK B CBOIO HaTy-
PaJIbHO BBIPAKEHHYIO BEJTMUMHY.

Ero teno Bce 0Ka3bIBaeT U JaeT BCEM IMOHATh, YTO HUKAKOTO MPUPOTHOTO CKPEIMBAHUS He
MIPOMCXOIMIIO U HE MOXET MPOU30UTH B JajbHeleM. YenoBeueckas Ayimia ObUla 3apokaeHa BHE
caMoi 3eMJIH, YTO IOKa3bIBAETCs €€ HEBECOMOCTBIO.

Teo e — ecTh MOPOXKAEHHUE MTPUPOIBHI METOIAMHU UCKYCCTBEHHOT'O 0OOTAIIIEHUSI CPElIbl, O KOTO-
PbIX MBI €11ie TIOTOBOPUM B JaJTbHEHIIIEM.

Bce 310 HayKka, ecTecCTBEHHO, ¥ OT Hee CaMOid MbI ceiiyac He Tak yxk Jajieko u coctoum. Ho moka
HE SICHBI CaMH 11eJI HaIllero CyIIeCTBOBAaHMSI, U MTOKA HE BbIBEIEHBI OCHOBATEJILHO BCE JaIbHENINNe
MYTH HAIIIEro0 Pa3BUTHS.

[MoTomy, naHHasA CTyNeHb HAyKH CTOMT BCETrO MO3aqu M OKUAAET CBOErO yaca ISl BBIXOJA B
CBET.

Ha sTom Kkparkoe BCTyIUIeHHE 3aBEPILEHO U MOOUYEPETHO BCTYIAEM B IJIaBbl, B KOTOPBIX HEMO-
CPEICTBEHHO PACCMOTPHUM BOITPOCH UEJIOBEUYECKON BHKMBAEMOCTH U CAMOCJIOKEHUS €CTECTBA TMOJL
BO3/ICHICTBHEM MPUPOIHO CIIATAIOIIErocs BeeCTBa.

3pech ke Mory JOOaBUThH TOJBKO TO, YTO BPEMsi HOBOTO JIOHACHIIIIEHUsI CPEelbl HACTYIIHIIO U
1Opa ISCTBUTEIIEHO CEPhE3HO 3aHSITHCS BCEM, TAK Ha3bIBAEMOM, HAYKOM BCEOOIIEro MpOCBEIIeHN S,
a He TIPOCTO YTEHHEM JETEKTUBHBIX CKa30K WJIM KHUT C TPEMYAPOCTSMHU HE CYIIECTBYIOIIErO BOJ-
1meOCTBA.



C. B. Iumunenko. «[IpoOyxkmeHre ThMbI»

Hacrosiiiee Bome6CTBO — TO U €CTh caMa MPUPOJA, U MBI €11Ie XapaKTepPHO He M300pasuii ee
camy, XOTs1 ¥ HauepTaJI TpeIbIAyIe HEKOTOPYIO FeOMETPUIECKH Ocsi3aeMyIo BesimuuHy. [TorpoOyem
pa3o0paThCs U B ITOM.

A IocemMy, BIIepea, K HOBbIM 3HAHUAM W HOBbLIM YBECJIIMUYCHHUAM KU3HCHHO Ba)KHBIA ITIO3HAHUM.
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I'naBa 1. CymecTBO

To cymecTBo MHOTO pofia, TO He YesIOBeK U T.J., T.II.

Takoe BOT U3peyeHre BIOJIHE MOKHO YCITBIIIATh B Halllel 01aroo0pa3Hoil Mo-cBoeMy cpefie U
0 CYTH CBOEW OHO SIBJISIETCS] BEPHBIM 110 OTHOILIEHUIO K TOMY, O YeM, COOCTBEHHO, U TOBOPHUTCS.

A roBOpHUTCS, KaK pa3, O QyIlle WIK O €6 MHOTOMEPHBIX BO3ZMOKHOCTSIX.

YTo TO TaKOE eCTh Ha caMOM Jejie?

Bo MHOroM MbI yxke pa3oupaii, Tak cKa3arh, IPeIMeT CaMOl TyIIU, U MHOTHE YATATE] N CEro
yXke C Hel0 HEeMOCPEeACTBEeHHO 3HaKOMBl. HO Bce-Taku HECKOJIbKO HAIIOMHIO M OCBEKY Ballly MaMsITh
HECKOJIKO B MHOW MHTEPIPETAlMU YKA3aHHOTO.

Wrak, gyia siBiisiercsi cBoeoOpa3HoO JIOTOTUIIOM YeJIOBEYECKOTO Tela U BBHICTYIAET ero MpoBOjI-
HUKOM B Jiefie (paKTUUECKOr0 reHETUYECKOTo pocTa.

To ecTp, 10 CyTH Jena, 3TO MPUPOJHO COCTaBJIEHHAsI MPOrpaMma Mo oOHAPYKEHUIO B cpejie
’KMBOU IPUPOJIBI UMEHHO TeX BEIECTB U YaCTHII, €€ COCTABIISIONINX, UYTO KaK pa3 U MOAXOIAT CAMOMY
CTPOEHHMIO JIyIIH, & TOUHEE, ee YaCTUIIaM, U3 KOTOPhIX OHA COCTOMT.

Bce 310 roBopuT 0 TOM, YTO AyIllIa — 3TO CTPOrO perjaMeHTUPOBAHHOE BPeMEHEM IOHSTHE
U3BSATHS OT/IEIBbHOM IPYIITbl YACTHIL €AUHUIL TPU3EMHO-KOCMUYECKOU CpeJibl C LIENIbI0 €€ HAITOJTHEHU ST
TMOJTHOBOJIHBIM COCTABOM IMPUCYTCTBUSI TEX K€, TOJIBKO yXKe TUIPOCTATHUECKUX 3eMHBIX €IMHUII.

To ecTb, BHe 3eMJIM Te camble YaCTUIIBI KaK Obl OCYIIIEHBI U CYIIECTBYIOT B CTPOTO MeTapusu-
YyeckoM Buje. HermocpecTBeHHO ke Ha IJIaHETe OHU OKMBAIOT U YBEJIMUUBAIOTCS B pa3Mepe B CTPO-
T'OM COOTBETCTBUU C 3aJI0KEHHBIMU MTPUPOAHO (PYHKIIMSIMU F'€HETUYECKOTO POCTa.

Becb 3TOT npotiecc BrogHe MOKHO 0003HAYUTh TUAPOAKYCTUUECKON MEXaHUKOUN BOCIIPOU3BO/I-
CTBA TEHETUYECKOM KJIETKHU CYOCTAHIIUM JIIOOTO (PAKTUIECKOTo poCTa.

Bcerieno noguuHssICh TOJBKO CBOEW MEPBOHAYAILHO O3HAUYEHHOU, MPUPOTHO c(hOPMUPOBAH-
HOW KOH(UTypaluy UCIOMHEHUsl, AyIla, KaK OTAEIbHO CTOSIIAsl eIUHMIIA TPUCYTCTBUSL CPEmdbl,
6a30B0 (popMHUpYyeT TeJI0 YeJOBeKa WJIM TOTO CYIIEeCTBa, YTO JOKHO ObITh BBIPAKEHO HEMOCpes-
CTBEHHO B Cpejie UCTIOTHEHMUSI.

Bcemy cyiiecTByIoT CBOM MPUPOJHBIE 3aKOHBI TAKOTO HAMOMHEHUsI U B CTPOrO 3eMHOU cpejie
(bopMuUpYyIOTCST TOBKO CTPOrO 3eMHblE eIUHUIIBI. HUKaKoro MHOMJIAHETHOTO CYIIEeCTBA BBIPAXKEHO
ObITH HE MOXET, MO0 cofep:kaluecs: Ha OanaHce BelecTBA HE CMOTYT HANTU JOMKHOUN MOMACPKKU
IJ1s CBOETO T€HETUYECKOrO HAIIOJIHEHHUS.

Ho cymecTBa MHOTO TIOpsiIKa CIIOKEHUsI B BUJIE TPE/ICTABICHHBIX UMM BEIIIECTB CaMHU T10 ceOe
BCE kK€ MOTYT MPUCYTCTBOBATh Ha 3eMJie U B Tpefiesiax ee OpOUTAIbHOM JOCATAEMOCTH.

OnacHbl OHU UM HET — BOIIPOC JPYrOro Mopsika v ceiyac pacCMOTPEHUIO He MOJIeKUT.

B Hacrosiiiiem Mbl paccMaTprUBaeM JIMIIb BOZMOXKHBINA BAPUAHT TAKOTO MPUCYTCTBUS M CaM CIIO-
c00 KaKoro-To BHIPAXKEHUsT HETIOCPEICTBEHHO B 3MHBIX YCJIOBHUSIX.

Tak Bot. CyIiecTBa HE3eMHOTO TOPSI/IKA BIOJIHE MTPUEMIIEMO MOTYT COIEpPXKaThCsl Ha 3emiie,
HO TOJIbKO B COCTaBe MPEACTABJICHHBIX UMY BELIECTB, YTO MOXKET COOTBETCTBOBAThH KAKOW-TO CTENIEHU
(bakTHUECKM HATYpPATBHOTO 3apaKeHHUSI.

Camopa3BHUThCS B CAMOIT Halllel cpefie OHU, €CTECTBEHHO, HE MOT'YT I10 TOH ke MPUYMHE OTCYT-
CTBUSI B COCTaBE 36MHOM Cpejibl COMYTCTBYIOLIETO XapaKTepa UX UHTEPECYIOIIEero BelecTBa.

Takum 00pa3oM, Tak Ha3bIBaeMble, CTOHHBIE BEIIeCTBa, TO €CTh BEIECTBa, MOMaBIINe K HaM
B Cpe/ly METOJOM MPAaKTUUYECKU MPUHYAUTEHHOTO CTOHA €JUHUIl KOCMUYECKOro XapakTepa, caMo-
MIPUCYTCTBYIOT CPEJU KUBBIX MCIOTHEHHBIX YEeJIOBEYECKUX OPraHU3MOB U B HEKOTOPBIX CUTYaIUsIX
BIIOJTHE MOTYT OKa3bIBaTh Kakoe-T1M00 BHYTPEHHEE UM BHEIIIHEE JaBJICHUE.

CrvcoK TaKMX BEIIECTB MOMIEPEMEHHO MEHSIETCSI M BCE 3aBUCUT OT OOIIero OajiaHca MOToJHS-
€MOCTH 3eMHOM CpeJibl U3 COCTaBa KOCMUYECKOH.
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YacTU4YHO C 3TUM CBSI3aHBI 3a6OHCBaHI/IH JKUBBIX YEJIOBCYECCKUX OPraHM3MOB M Ha UX OCHOBC
00pasyIoTcsl, TaK Ha3biBaeMble, 0a30Bble BUPYCOHOCHTEIIH.

CoctaB MTHOCTOPOHHHUX CYIIECTB-BEIIECTB MHOrOOOpa3eH U pa3HOPOJIEH.

CDaKTI/I‘IGCKI/I, TO €CTb MHOTOYMCJIEHHBLIN OTCEB MAarduTOINOKPBIBAIOIINX BCEJICHHYIO [IOJIEU WJIU
YacTUYHAsl pa3psiiKa ux oOIIer HalpsHKeHHOCTH.

YrtoObl IOHATH ITO, HAJIO IOHUMATh APYTOE.

Y10 MAarHUTOIIOTOYHEIE JIMHWHU, MIEPECCKAIIIHNE BCEJIICHHYIO0, KaK 4aCTb KOCMUYECKHU OTKprTOfI
TEPPUTOPHHU, TaK WK MHAYC, HO BOBJICKAIOT B CBOH COCTaB, TaK Ha3bIBAEMBbIC, €IMHUIIbI BbI6pOCEl
HWHBIX «IIBETOINOTOYHBIX>» l'[O)Ieﬁ, o4 KOTOPBIMU TOAPA3YMEBAIOTCA MHBIC CUCTEMBI C ITPAKTUYCCKU
onpe/eIcHHON HaTypalbHOMW JKU3HBIO.

Takum 006pa3oM, Mbl caMU Kak Obl 3aXBaThIBAEM B CBOIO CPE/ly YacTb TeX BELIECTB-CYIIECTB,
YTO CaMOpPa3BUBAJIUCH I7Ie-TO B MHOM Cpejie M CHJIO MarHMTOIIOTOYHOTO BHIOpOCA OKA3aJnCh B 30HE
OOIIIEro MepeKpermBaHus MPOXOAAIINX CKBO3b BCEICHHYIO CHII.

CDaKTI/I‘IGCKI/I, 9TO paAuOO0TXO TEX CYHICCTBYIOIIUX IUIAHETHBIX CUCTEM, YTO IOAACPKUBAIOT
CTETleHb MHOIUIAHETHOW XM3HM U TIOKa ellle CAMOCOXPAHSIIOTCS B 0OIIeM OajlaHce KOCMUYECKH
3aCTPOEHHOM Cpe/Ibl.

['OBOpst UMEHHO O YesIoBeKe, Kak CaMOM CYIIECTBE, MOXHO CKa3aTh Cleyloliee.

YeJloBeK — €CTh CYIIECTBO CTPOrO MHAYKIIMOHHOTO XapaKTepa CHJI B3aUMOJICWCTBHS B CAMOM
CTCIICHU NIPUCYTCTBUSA €0 aKTUBUPYIOIIUX BEHICCTB.

B03MOKXHOCTH Ye/loBEKa CTPOrO OrpaHUYeHbl BOZMOXHOCTSMU TPEICTABIEHHON BUIOCPEIbI
IJIA €ro IIOJIHOIO pa3BHUTUA U PACKPBITUA BCEX CTyHeHeﬁ FCHETUYCCKU MPUCYTCTBYIOLICTO POCTa,
MNpEACTaBJICHHBIX B BUJOMUCIIOTHEHHBIX IMTPUPOJHO BEIICCTBAX.

TakoBa MoJie/Tb Y€JIOBEUECKOrO Pa3BUTHSI.

Mogenb ke pa3BUTHS UHBIX CYILECTB UMEET HECKOJIbKO MHYI0 (hopMy U pacuingpoBbIBAETCS,
KaK CTECIIEHb CAMOAKTUBHOCTHU B O6JIaCTI/I MMPUCYTCTBUA BI/IIIOHpeIICTaBJIeHHOIjI COOTBETCTBEHHO CPEbI.

To ectb, ecnu JUIsl CYIIECTBa YeI0BEKa MMEETCs CBOSI MOJ3apsiIHAs IPUPOAHO (PYHKIIUS pOCcTa
B BHUJE €TI0 HOMOJIeKy_HHpHOﬁ 3alIUTDI, TO JJI UHBIX CYIIECTB TAKOBOC ITPAKTUYECKU OTCYTCTBYET, YTO
XapaKTepHO CHMKAET BCE MX CIIOCOOHOCTH K, TaK Ha3bIBAEMOM, IPUPOIHON pereHeparvy 1 MpaKkTh-
YeCKH JIeJ1aeT HEeBO3MOXKHBIM BO3BPAT K MPEAbIAYIIEMY COCTOSTHHIO B ClIydae sIBHOTO BBIPAKEHUS B
cpezie He MASHTU(HUIIMPYIOIIETO POCTa.

To ecTh, B MHOM I0JIe Pa3BUTHS YKa3aHHOE CYIIECTBO Kak Obl MCUe3aeT MOJIEKYJISPHO U CIIO-
COOHO MPUCYTCTBOBATH TOJIBKO MeTa(pU3UIECKH.

Bce 9TO, KOHCYHO K€, YCIIOKHCHHAsA (bH3I/IK3 M IIOKAa BbIJACTCA JIUIIb OTACIIbHBIMHW 4YaCTsAMU
17151 Oosiee OOLIMPHOTO IOHUMAHMS TTPOLIECCOB, MPOUCXOASAIIMX B HAIllel M KOCMHYECKOH cpefe.

Takum 00pa3om, MOABOJISL KPATKHIA UTOT BCEMY CKa3aHHOMY, MOJKHO BBIPA3HTh ClIeyoIIee.

Hukakas cyOGcTaHIis MHOTO pocTa He CIOCOOHA BBIPA3UThCSI B 3eMHO# Cpejie WK I7ie-To ellie,
ecim ToMy He OyayT COOTBETCTBOBATh HEOOXOIAMMBbIC JIJIsl POCTa YCJIOBHSI, BBIPAKEHHBIE COCTAaBOM
CaMoM Cpejibl.

OTHOCHUTEJIBHO TO K€ MOXHO CKa3aTh U O YeJIOBeKe, KaK CYIIECTBE, C TOM JIMIIb Pa3HULICH, YTO
JJTs1 €70 MOJICKYJISIPHOTO BBIPAXKEHHU T HEOOXOIMMO BaskHbI TOJIbKO MCXOMIHBIE TAHHBIE, COCTABJIAIOIINE
€ro, TaKk Ha3bIBAEMYIO, PE3OJIIOIMIO POCTA.

Cama ke cpejia B LIeJIOM YKe 3HAUCHUS He MMeeT U 110 CBOeMY COCTaBy, TaK Ha3bIBaeMas, JyIla
CITOCOOHA BBIPA3UTHCS TJIE YTOIHO.

Bce 310 NogpoOHOCTH MeXaHUKHU BO3BpaTta Iyl u Tesa. OHO ke OTHOCUTCS K, TaK Ha3blBae-
MO¥, CMEPTH U )KU3HH, U OTHOCHTCSI 10 CYIIECTBY K IPUPOIHO OOYCIOBJICHHOMY NEPEXO/y M3 OTHOTO
COCTOSIHUS B JIpyroe.

Takum 00pa3om, Mbl pa300paii HECKOJIBKO BOIPOC YEJIOBEYECKOrO CYIIECTBA U TaKKe 3aTpo-
HYJIM TEMY CYIIIECTB MHOTO pOJia.
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Uro oHM cOOOI MPECTaBIIAIOT, TyMalo, 3HAaTh IMOKa He 00si3aTelbHO. BaXkHO 3HATh, YTO OHU
JOTOIJTMHHO €CTh, 1 UMEHHO WX YaCTHIIBI ’KU3HU XOTh KaK-TO, HO MPUCYTCTBYIOT B HAIIIEH 3eMHOM
cpene.

Kak Ob1 He 0OcTOsIIM Aefa ¢, TaKk 0OO3HAUYEHHBIM, YeJIOBEYECTBOM, JIeJia MHBIX POJIOB TaKkKe
BeayTcs. UTo 3HAUMT, CaM YeJIOBEK, KaK CYIIeCTBO OyJeT pa3BUTO JaJiee, U 1eJIbl0 CAMOYCTPEMIICHUS
Oy/IeT ABJIATHCSA OXBAT 3HAUMTEIPHOW YaCTH MTPUJIAraionierocsi KOCMUYIeCKOro MpoCTPaHCTBA.

MoxHoO ckazarb, 4To Bor Bo3poaui HECKOIBKO, TIOIOOHBIX €My CaMOMY JeTel U ykKe MOUMeT
BHYKOB B HEKOTOPOM CMBICJIE 3TOTO cJIoBa. Tak uTo, mpoiiecc oOIen pa3ruapoTu3aii KOCMOca IET
Y HEe OCTAHABJIMBACTCS HU HA MUHYTY.

Bo3MoxHBI 1 KOra-md0 BCTPEUN MEX/y YKa3aHHBIMHU CYIIECTBAMHU — BOIPOC TO-CBOEMY
CJIOXHBIN. Bce Oyner 3aBrceTh OT pa3BUTHS U B 11€JIOM OJTIarOMPUATHO CKJIABIBAIOIICHCS CUTYyaIluy
IUT TTIOIOOHOTO.

[Toatomy, TeopeTHyecKr Takoe Bceraa BOZMOXKHO, MTPAKTUIECKH — MAJIO UCTIOIHUMO PeaibHO.

Bo Bcex cinyyasx 1enecooOpa3Horo 03HaKOMJICHUST UMeeTCsI, TAK Ha3bIBaeMasi, 0a30Basi OCHOBA
MPECTABIIIEMOr0 MaTepralia U ee 3aMeTHO BUIUMBIE CTOPOHBI.

Ha y4acTtke *e JaHHOTO yMCTBEHHOTO MIPUJIOKEHUS TAKOTO, TIO0 CYTH, ObITh HE MOXET, KOO MBI
Ja’ke MBICJIEHHO He MOKeM IMPEJICTaBIATh ce0e Kakoe-TO BHYTpeHHee 00yCTPONCTBO HAIeW TIIH,
HE TOBOPsI ke O ee, TaK Ha3bIBaeMOW, MHOTOMEPHOCTH.

[Tog MHOrOMEpPHOCTBIO AYIIH MOAPa3yMeBaeTCsl BpeMEHHOE BBICBOOOKICHUE €€ U3-TIOJT OTIeKU
COCTaBJISIIONIEH B I1eJIOM MaTPHIIBL, & TAKXke CIIOCOOHOCTh K BO3BPATY B YKa3aHHOE MECTONPeObIBAaHKE
CITyCTSI BpeMsI ONPe/IeJICHHOro Habopa He0OXOIUMO KU3HEHHBIX, TAaK 0003HAYCHHBIX, MHYCTPHATTb-
HBIX €IVHUALI.

Uro 3HAUMT, eAWHUI] JJIsI HEMOCPEICTBEHHOIo Mepeol0ycTporcTBa OOIMIero cocTaBa yIId
HCIIOJTHEHUST KaKOM-JINOO BEJIMUMHEI TEJIa.

Kak u3BecTHO, caMu JIyIIi COCTOAT B MAaTpHIIaX, Kak B IIEJIOM CBOEM UYHUCJTIe, TaK U 1O OTHeIb-
HOCTH.

Marpurieit o1HOM €IUHCTBEHHOU YL MOKHO CUMTaTh €€ MPAKTUUECKOe MHOIOYpPOBHEBOE
YIUIOTHEHWE B BUJIE COOTBETCTBYIOIIE 3apsKEHHBIX BUIOMPHUCYTCTBYIONIUX YACTHII BEIIECTB.

70, TAaK CKa3aTh, OT'YJIbHO-PA3TYJIbHAS JIMHUS, YTO OXBAThIBAET CaMy JIyIITY UJIH COCTaB ee eJIv-
HUI LIEJIMKOM U UMeeT MPaKTUIecKu 6ecpopMeHHOEe COCTOSIHUE, KOTOPOE MEHSIETCS B 3aBUCUMOCTHU
OT TPOXOAIINX MUMO CHJT MHBIX BEJIMYMH TAKOTO e XapakTepa AYIIL.

dakTryecku, 3To ameOa TOILKO KOCMUYECKOTO XapakTepa ¢ IPKO BbIpaKeHHBIMU SHEpreThYe-
CKUMHU T'PaHUIIAMHU.

B cocrage *e yIjIOTHEHHON MaTpPUIIbI, TO €CTh MHOTOKPATHOTO YMC/IA TAKUX BEJIMYWH MTPUPOJI-
Hasi 00pUCOBKA MeHsIeTCsl 1 0OpeTaeT (hopMy TeOMETPUIECKOro KpUCTaILIA C IPKO MPeICTaBICHHBIMU
I'PaHSAMU-TIOJTIOCAMH.

Bce 310, Tak Ha3pIBaeMasi, reopu3rKa, KOTopasi B IAHHOM CJTydae MPUOOPETaeT CMBICT CTPOTO
KOCMHUYECKOTO XapaKTepa HayKH.

Vike panee mymnia yIJIOTHSAETCS OOIIMM COCTaBOM MPUMEPHO TAKMX K€ KPHUCTAJUIOB U CBOE-
00pa3HO «OBOMHSETCS» KOCMUYECKHM CyXUM BEIIeCTBOM B IIeJIOM MpUoOpeTast BUJ HEeIIPaBUIBHOM
(opmBI Tparernuu ¢ HeCKOJIBKO BHITSIHYTHIMU BBEPX PAAUKAILHBIMU JTMHASIMA MHOTOYPOBHEBOT'O pa3-
JIETA.

['eoMeTpuvecku — 3TO UMeeT B He JI0 KOHIIA BhIPAXKEHHOTO TpadHa WM KYBIIIMHA, B 3aBU-
CUMOCTH OT CTETeH! HAIOJHEHUSI CAMON MAaTPUYHON OCHOBBI.

Takum 00pa3oM, ayIia coxpaHsieTcsl Kak eIMHUYHO, TAK U B MHOTOKPATHO TPE/ICTaBJICHHOM
YHcIe, YTO UMEET CBOIO OTOOPaKEHHYIO M30TOMMUYECKYIO eMHUILY CO CBOMM MOJIEKYJISIPHO BhIPaXKEH-
HBIM BECOM M COCTaBOM TPUCYTCTBHS KAKOTO-THOO0 Hanbosiee BHIPaKEHHOTO KATerOPUITHO BEIIeCTBA.

B 1ieniom, yiia u ecTh COCTaB BEIeCcTBA, BHIPAXKEHHOTO TIOSTUHIYHO.
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UYro coOoll mpeacTaBIsa0T YKa3aHHbIE eMHUIIbI — OyJIeT OMMCcaHO HeCKOMbKO fajee. IToka xe
OCTQHOBHMMCS Ha 3TOM M OrpeeuM Oojiee MoApoOHO YPOBHEBYIO MHOTOT PAHHOCTb.

Kaxnplii ypoBeHb Tyl WU €AUHUIIA CAMOM AYIIM BBIPAXAETCS] COOTBETCTBEHHO 3HAKOBO U
B BUJIC MPEJICTABJIEHHON MaTeMaTHUECKU YUCIOBON (DYHKIMH. DTO OTpabOTaHHAS BEIMIMHA U, KaK
MPaBUJIO, KAaKOK-JIMOO0 mepepadoTKe He TOMJICKUT.

To ecTb, Kaxgasi AyIlia eIMHAYHOTO CIIOKEHUSI — €CTh OTPAOOTAHHBIN JIEMEHT CPE/Ibl U CTPOTO
KOHCEpBAaTUBHAS €JMHULIA, YTO TOBOPUT O €€ COXPAHHOCTU B U30IPONEUIMPYEMON Cpejie KoCMUYe-
CKOI'0O XapakTepa.

CB0eo0Opa3HO, 3TO MOXKHO OOO3HAYMTH BEKTOPOM, MMEIOIIMM CBOE UYUCIEHHOE 3HAYEeHUE U
KaKOe-TO 3HaKOBOE MPeBOCXOACTBO. EcTecTBeHHasl BeMurHa MpeCTaB/ieHa MOLYJIbHO U COXpaHs-
ema 0a3¥CHO, COTIACHO YPOBHS MPUCBOSHHOU MTPUPOIHO YMCTIEHHON (DYyHKITHH.

[Mocrenennoe cOMMKEHUE ¢ PsIaMu UHBIX (DYHKIIMOHAILHO HACHIINIEHHBIX EIWHUI] TPYIIT OT
coCTaBa MOJOOHO OTPaOOTAHHBIX PaHee B LIEJIOM 3aBEpIIIAeT, TaK HA3bIBAEMBIH, IIOCTPOEHHBINA BEKTO-
paJIbHO PSIIl U BblpakaeT 3aHMMAaTeJIbHOE 3HaU€HHEe MHOTOYPOBHEBOI'O IIPUCYTCTBUS COCTaBAa CaMUX
CozepXKaIluXcsl eAVHULL.

To ectb, 310 Mporecc (PaKTUIECKOTO HAKOTUICHU ST WM U300JIMUEHHUS sI/Ipa aTOMa BEIleCTBa B
€ro HaTypaJIbHYIO BEJIMYMHY KOCMUUYECKOTO TTPUCYTCTBUSI.

Takum 0Opa3oM, MPOUCXOAUT HAMOTHEHUE YU CTPOrO aKTUBHBIMH IO CBOEMY COCTaBY €/IU-
HUIIAMU, YTO B LIEJIOM JIOCTUTAET YPOBHSI KOHKPETHO BBIPAKEHHOW BEJIMUYUHBI, TO €CTh COCTOSHUS
aToMa IPUCYTCTBYIOLIETO XapaKTepHO BEILECTBA.

Tak oOpasyercs 1ieIbHas IyI11a, 4To ¥ (GOPMHUPYET B KOHEYHOM UTOTE TeJIO YeIOBEKa, a B IocJIe-
AyIOIeM CO3/1aeT (PYHKIMIO MOBTOPHOM HApaOOTKH U AENAeT COOTBETCTBYIOIIETO XapaKTepa MpH-
POMTHO UCTIOJTHEHHBIN AyONMMKaT TOW ke Mynm. KoTopblid Tak e MPUPOIHO U3bIMACTCS M BhIpaka-
eTCsl TIOBTOPHO IJie-HUOY/Ib B MHOM Cpejie, ISl Yero CyIeCTBYeT HaKOMUTe bHAsA 0a3a TaKWUX ¢TUHHII,
KOTOpasi EPEeOYMILAETCS UCKYCCTBEHHO.

Ha 6anance camoil mpupons 3eMid, Tak Ha3bIBAEMOTO, COCTOSIHUSI CIIBOWCTBEHHOCTH AYIIH
MIPOCTO HE MPEAYCMOTPEHO, W TMPAKTUYECKU MPHUPOIHO OHA MOXKET cOpachBaTh CBOE COCTOSIHHUE,
LIEJIMKOM U TOJIHOCTBIO MOAYMHSASCH 3aKOHY ITPUPOIHOTO PACILEIVIEHH S UJIU ITPOYKTOBOIO pacnajia
BEIIIECTBA.

Taxk 4t0, Bor cBoeoOpa3HO uepnaeT Hallli CO3PEBAIOIIME AYIIH U NIEpecesieT X B UHbIE MeCTa,
TEM CaMbIM PACIIUPsIsi KOCMUYECKU 3aCeJIeHHOE MPOCTPAHCTBO M Jiefiasi Hallly IMBIJIM3ALMIO Ooiee
3aIIMIIEHHON CO CTOPOHBI CAMOT0 KOCMOCA, HEKEIU TO MOXKET ObITh MTPOCTO MPHUPOIHO.

Bor, uT0 Takoe cymiecTBa U Oojiee KOHKpPETHO Jyiia. KoHeuHo ke, B OJIHOW TaKoW BOT IJIaBe
BCEro He PACCKaXelllb U, MOKHO CKa3aTh, TOJIKOM He OOBSICHUIIID.

Ho nonsTHe Kakoe-To Bce ke JTaeTcsi U Bce Ooee YCTIOKHIETCS] B CBOEM MPETNOJHOIIECHUH, B
WTOTe BBIPAXkasiCh B JAJIbHEHIIIEM MPOCTO HAYKOW U €€ MPaBUJIbHBIM BOCIIPUSITUEM.

Bwmecrte ¢ Tem cyiecTByeT U, Tak Ha3blBaeMasi, MHOTOypOBHEBAs 3alUTa IyIIH.

370, TaK Ha3bIBAEMBIH, COCTAB TEX CAMBIX BEKTOPOB, YTO OBLIH COOpaHbI IPUPOIHO OT KOJIMYe-
CTBa U300IMYEHHBIX KU3HEN Ha 3eMJIe TI0 COCTABY OTHOPOIHBIX OPraHU3MOB Y BBIPAXKEHBI € TUHIUYHO
B CaMOil KOCMUYECKOH cpejie.

Kaxpiii BeKTOp — 9TO (DaKTUUECKU MPOKUTAST KEM-TO HACHIIIIEHHAs] PEaJIbHOCTSIMU KU3Hb WU
€ro JylIia, 4To TaKk MU3EpPHO HAIOJHSETCS, HECMOTPsI HA CBOU JTOBOJIHO JIJTUHHBIE TIPOKUTHIE TOJIbI
IIPYU CaMOU HaTypaJIbHOM KU3HMU.

7Ku3Hb camMoro BelecTsa JOBOJIbHO CKOPOTEYHA B YCIIOBUSIX 36MHOM BEIOMOCTH, a [IOTOMY OHA
TaK OBICTPO YJIETYIUBAETCS, BRIPAKASACH HEIIOCPEICTBEHHO B TO/IAX.

Kto noHs 310 — xopomo. K1o HeT — mycTh OCBaMBaeT HayKy Jajee.

CyTb 1aHHOTO BBIpaKEHUSI 3AKJIIOYAETCS B CJETYIOLIEM.
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Kaxnapiil yenoBek — 1o-cBoeMy Kakoe-TO KOHKPETHO JI00bITOe BO BpEMEHH CJIOKEHHS Bellle-
cTBO. VIMEHHO ero 3apsi/] MO3UIIMOHUPYET WM KJIACCU(UIUPYET EMEHT CaMOU KU3HU UM €€ TIPo-
JOJKUTEIBHOCTb.

Uem npoyHee BEIIeCTBO — TEM COOTBETCTBEHHO, JJIMHHEE M COCTAB WJIM MEPUOJL HATYpaIbHOM
KU3HU.

3aHnMasCh NICeBA00OO0TAIIIEHNEM, TO €CTh BbIJIABIMBAHUEM CTPOTO UCKYCCTBEHHOW BEJIUYMHBI
MOI00HOTO, YUeHble HE PUHUMAIOT BO BHUMAHUE BCErO JIMIIIb OIHOTO.

Uro cama mpupoaa cioxeHus: Oyab Kakoro BEIIeCTBa 3aJI0KEHa B OCHOBE, TAK Ha3bIBAEMOM,
TEPMOJVHAMUKHA KOCMHYECKOTO BpAIIEHHs] OKOJIOSIAEPHBIX NEKTPOHOB. TO ecTh, Ha OCHOBE, TaK
0003HaYEHHOT'0, FTEKTOMACKAILHOTO AaBJIEHHS], TOCTUYb KOTOPOTO B OOBIKHOBEHHO 36MHBIX YCJIOBHSIX
MPOCTO HEBO3MOKHO.

Takum 06pa3om, caMo BeIeCcTBO 00pa3yeTcsi U IOTIOMHSIETCS TOJIbKO B KOCMUYECKH 3aKOHCep-
BHUPOBAHHBIX YCJIOBUSX U MIMEET CBOIO BEJTMUUHY MOPSIIKOBOTO COMMKEHUS OyIb KAKUX €IMHHII.

Hapymast 3emMHbIE TOPSAAKKA TAKOTO CJIOKEHHS, Mbl HECKOJIBKO TIPOIJIEBAEM CBOIO KHM3Hb, HO
JIMIIb HA TIEPUOJ, TAK HA3bIBAEMOTO, TOMYPACNa/ia, uTo JJIUTCS OYeHb HEAOro, MO0 0Opa3oBaHHBIC
TaKMM 00Pa30M TaKOTO MOPsIIKa HOBbIE COEAMHEHUS SIBJISIOTCSI CJIMIIKOM XPYIKHUMU 10 CMBICITY CBO-
ero oOIIero COCTOsTHUS.

LenecooOpa3HOCTHIO JAHHOTO TEYEHUS SIBUJIACH Obl pa3paboTKa CTPOro MOTEHITMATBLHOM JTMHUM
T0/IaY¥ CBEPXM30TEPMHUUYECKOTO TETlIa Ha KaKyIo-TMO0 HOBYIO TICEBIONIOBEPXHOCTD, TPUOOPETEHHYIO
B CaAMOM KOCMOCE.

To ectb, (pakTUYECKU pa3pabOTKa HOBOYM CHCTEMBI, IONOOHOW COJTHEUHOM, HA OCHOBE KOTOPOM
Y BO3MOXHBI TIOJOOHBIE MAHUTTYJISIHH.

Ho Bce 310 noka umib (paHTaCTHKA U 10 TAKUX TEXHOJOTMYECKUX NIEPEBOOPYKEHUI, Kak FOBO-
pUTCS, UATH U UATH. YTO 3HAYNUT, HEOOXOAMMO M3yUaTh HAYKy TIO-HOBOMY U BBIY)KMBATh MIMEHHO Te
CBEZIEHM 1, KOTOpbIE ISHCTBUTEIFHO HEOOXOIMMBI, a HE T€, YTO 3aTOPMaKMBAIOT HAIIl YM.

Bo BcsKO# XapakTepHOCTH AYIIH €CTh CBOM CTPOTO KOHCEPBATUBHBIE eqUHUIIBL. VX cocTosiHue
MMEHYeTCs] KOHCTAHTaMK BpeMeHU. VIMEHHO OHU COCTaBJISIIOT Ty CaMyIO BBIIIIEO3HAYEHHYIO 0a30BYIO
OCHOBY U SIBJISIIOTCS IPAKTHUECKH UCTIOTHUMBIM JIEMEHTOM JKM3HU Ha caMoy 3emiie.

B 1eiom 1o tTaHHOMY BOITPOCY BCE M MOKHO TEPEXOAUTH K 00IIEMY 3aKII0UUTETHHOMY OITpe-
JEJIEHHIO.

WTak, MOMEHT caMoii ’KM3HU B €€ HaTypaibHYIO0 (DAKTUYECKHU BHIPAKEHHYIO rOJaMU BEJTMUUHY
3aBUCHUT HAIPSIMYIO OT XapakTepa CJIOKEHHsI CaMOM Y1, Kak OCHOBHOW COCTaBJISIIOLIEH €€ CIIOXKe-
HUS ¥ TIPEICTABIISIONIECN COOOW B XapaKTEPHO J0O0BITOr0, KOCMUYECKH CTEPUIIBHOTO BEIECTBA.

Takum 06pa3oM, Ha OCHOBE BBIIIIEYKAa3aHHOTO MOXKHO C/eJIaTh OJUH MPAKTUYESCKHUIA BBIBO/.

[Tponyienune xu3HM Ha 3eMile — eCTh pellieHre POJICHHs )KU3HHU TyIIU B Mpeesiax JOMmyCTu-
MOW BEJIMUMHBI €€ Pa3BUTHs Ha 6a3e KOCMMUYECKU aKTUBHOM M YaCTHYHO 3aKyIIOPEHHOW CUCTEMBI CO
CBOMM 0a30BBIM 3JIEMEHTOM TPEIOCTABICHUS] CBETOTEIIA.

PasBuTHe cocTaBa BelecTBa, MPeACTABIISIONIETO HEMTOCPEACTBEHHO JIEMEHT IyIIH IIETUKOM U
TMOJIHOCTBIO 3aBUCHUT OT MPUPOAHO C(POPMUPOBAHHBIX ISl STOTO YCIOBUH U OOIIIEro cocTaBa MpHUCYT-
CTBUSI €JHUI] CAMOU CpPeJIbl CTPOroro KOCMMUYECKOTO HATIOTHEHHUSI.

EcTecTBEeHHBIM U CaMBIM BaKHBIM, TaK CKa3aTh, KMBBIM HAIlOJIHEHUEM SIBJISICTCS TIPHCYITast
3emiie, Tak 0003HAYCHHASI, KPUCTAJUIM3AINS SIUHUIL BEIIECTB CAMOW 3eMHOM Cpe[ibl, UYTO TOpa3io
pacimpsieT Takue BO3MOXHOCTU M yBEIMYMBAET (paKTOp JOOOr0O MPHCOEAWHEHUSI B COCTABE YKe
HAKOIUJICHHOTO BEIEeCTBa, Jiefiasi ero TakuM o0pa3oM OoJiee aKTUBHBIM M OoJiee HEIOCTYITHBIM IS
CBOETO MOJIEKYJISIPHOTO COIVIACOBAHUS WJIM TIOCJEAYIoIero nepe)opMUpOBaHUsI B COCTABE CaMO
KOCMUYECKOI MOJIEKYJIBI.

Ha 3TOoM 3Tan AOMOMHUTEIBHOTO pacCMOTPEHUsI CTPOCHUS HAILIeW TYIIW 3aBEpIIeH U MOKHO
MePEXOIUTh K CIIAYIOIEMY MaTepualty.
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31ech ke oCTaeTcst JOMOJIHUTh TOJBKO TO, YTO CAMHU BEIIeCTBA MM YKa3aHHbBIC BHIIIE TYIITH —
€CTh BIIOJIHE KHBbIE CYITIECTBA C TOUKH 3PEHHSI CAMOr0 KOCMOCa, MaJlo HAMU U3yYEHHOTO M MPAKTH-
YEeCKW He OCBOGHHOTO B TOM TIOPSIJIKE, UTO U HEOOXOAUM JIJIsI HAIIETO e OJIAaroroyqHOro pa3BUTHS
B JaJIbHEHIIIEM.

14



C. B. Iumunenko. «[IpoOyxkmeHre ThMbI»

I'masa 2. CoriracoBanue

Konb peus 3amiia o BemectBax, To 0 HUX ¥ IpoAo/DKuM. Kak Obl HU cKy4Ha OblTa Tema st
MHOTHX, JIa U JUISI MEHSI B TOM YHCJIe, MO0 BCE 3TO C TPYIOM M3 TOJIOBBI JOOBIBAETCS, BCE KE OHA
HEeoOX0/IMMa WM TEOPETHUECKH BaKHA, IPUYEM UMEHHO Ha HACTOSIIIIUA MOMEHT BPEMEHH.

[TponyKTHBHO pacchijiasi 3TH 3HAHUSI, sl KaK Obl 3aKJIa/IbIBAI0 OCHOBY HOBOMY JIBHKEHUIO, UMSI
KOTOPOMY BIIOJTHE MOXHO OIPE/INIUTh, KaK XU3Hb, OO0, TIPEKIe BCEro, Ha 3TO BCE UMEHHO M Halle-
JIEHO.

Kpome 3Toro, Mbl Bce TeM cambIM oOoraiaeM Halll yM, YTO HEPEMEHHO pacTeT, YBJIEeKasiCh
MOJIOOHOTO POjia UYTEHUEM U 3aCTaBJISIET UCUEPITBIBATH YiKe JUIs ceOst Bece OoJiee HOBBIC 3HAHMS.

Tak 3akyiagpIBaeTC MaTepraibHas 0a3a yMa, uyTo B TIEpeBOJIEC Ha SI3bIK BEIIeCTBa Oy/IeT UMETh
BUJI CAMOT'O BEIIECTBA B KAKMX-TO MPEJICTABJICHHBIX IIPUPOIHO SIMHUIIAX.

Wrtak, peub B JaHHOM IJIaBe TIOMET O, TAK Ha3bIBAEMBIX, COTTIACOBAHUSIX, a TOYHEE, O JISHCTBUH,
TaK 0003HAYEHHOTO, PAMOCOIJIACYIOIIETO IEKTPOHA, BXOISIIETO WM MPUXOSIIEro CO CTOPOHBI B
COCTaB aTOMa BEILIECTBA.

Eine co mkonbHOM ckaMbi HaM U3BECTHO BCEM OOYCTPOMCTBO aToMa M ero CTPyKTypa cojep-
kaHusl. VI3BeCTHO TakXke U TO, YTO Ha OPOUTE TOTO CaMOTO sIpa UMEETCS COIEPKAIIUICS NIEKTPOH,
BBIJICJICHHBI U3 TOTO CAMOT'O SIJIpa JIJIS €T0 JKe 11e1eCO00pa3HOro COXpaHEeHUSI.

3TO OJVMH U BApPUAHTOB, TAaK HA3bIBAEMOI'0, COXPAaHEHUs BEIIECTBA B CaMO cpefie.

[penensHO BUOMIMasi KapTUHA C TOYKW 3PEHUsI HACTOAIIMX MPUOOPOB MOXET OTCIICKHBATH
B TOJIe 3PEHUsI BCETO OJIMH, OOXOASIIUI OpOUTY 3MeKTpoH. Ha camom ke nenie ux MmpuCyTCTBYET
HECKOJIBKO U B I1€JIOM KOJIMUECTBO MOXKET JIOXOIMTH JI0, TAK Ha3bIBAEMOT0, YHCJIA CAMOPA3PJHOCTH
caMoro sjipa.

To ecTb, (haKTHUECKY 3TO pa3pylIeHHe CTPOSHHS aTOMa U BOBJIEYEHHEe er0 BHYTPEHHUX CTPYK-
TYp WM MPHUCYIIUX €My IUHHII B KAKOEe-JTOO IPUPOIHO-HAIPHUPOIHOE COSIMHEHNE.

To ectb, 71O, Kak Obl 3aIIUINASACH, BBIICNSIET Bce OOJbIIEe CBOMX YACTHUI] B BUJIE JIEKTPOHOB
Y B KOHIIE KOHIIOB, ocadsieT camo cedst 0 TaKOH CTeNeHH, KOTopasi MPUCYINa pa3pylnieHuo (hu3u-
YeCcKOro 00yCTpOKCTBA.

B takom city4ae, HacTymaeT MOMEHT, TaK Ha3bIBaeMOM, IEPHOJHOCTH WJTH PACIIajia sijipa aroMa
Ha ee Claralolye eIUHUIBI WK B [IeJIOM, Ha BEKTOpa.

Cuna siipa UMeeT CTPOro BhIPaKEHHYIO MOTEHIMAIbHYIO BEIMYUHY, TO €CTh OHA UCUKCIIsIeMa, a
3HAYUT, IEPUOIUYHO BhIpakaeMa TeM CaMbIM PaJIUONPOLYKTHBHBIM JIEKTPOHOM, YTO U BBIICIISIETCSI
Ha OpOUTY VISl €ro CIIacCeHMS.

Takum 06pa3zom, ciaraeMasi BeJIMIMHA sIpa aToMa SIBJISIETCS, TI0 CYTH, KOJIMYECTBOM BbIJICIICH-
HBIX M3 Hee PaioIeKTPOHOB CO CBOEH €CTECTBEHHON MOMYJISAIMEN WA YaCTOTOM.

W3 31010 BHIBOJI, UTO IO YaCTOTE KOIEOAHHIA WM BBIJICJICHUH JIEKTPOHOB MOKHO BITOJTHE OITpe-
JEJUTh COCTOSTHUE CAMOTO sijIpa aTOMa T MPEICTaBICHHOrO UM BelecTBa. [[jist 3Toro jmiib HeoO-
XOIMMO CO3/1aTh YCJIOBHS TAKOTO BhIICIEHHSI MUTH COOTBETCTBEHHO CO3/IaTh ONpe/ieIeHHOE JIaBJICHHUE,
OKa3aHHOE Ha CaMo BEIIECTBO.

B none siagpa camoro aroma moMrMMO MPUCYTCTBYIONIETO OCHOBHOTO €CTh U, TAaK HAa3bIBACMBIH,
PaIMOCOTIACYIOIHIA SIEKTPOH.

OH o0Opa3yeTcst OT MOCTOSIHHOTO JBMKEHHSI OPOUTAILHO HACHIIICHHOTO JIEKTPOHA WU JIeK-
TPOHOB, €CJIM MX Cpa3y HECKOJILKO, KaK CBOCOOPA3HbIN CIUIAB WJIM SMUCCHS BBICOKOYACTOTHBIX KOJIe-
OaHUM.

CB0eoOpa3Ho, 9TO TaKkKe MOKHO 0003HAYMTH HArapoM OpPOMTAILHOW MPOCTPAHCTBEHHOCTHU B
BUJIE TTPAKTUYECKHU TaKOTO ke, COOPAHHOrO 10 KpoXaM paJro3JIeKTPOHA, HO C HaMEHbIIeH opOu-
TaJIbHON 3HAYMMOCTBIO.
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To ectb, 3TOT, HOOBITHIN B pe3y/bTaTe BpALEeHUs] UM MOLY/ISIIMOHHON YacTOTHl KOJeOaHUH,
JIEKTPOH MPAKTUYECKU MAJIOYaCTOTEH U B OCHOBE CBOEH MMEET TOJIbKO (DYHKIIMIO paio4acTOTHOTO
cOepekeHusl.

OH MeHee HacChIIIEH COCTaBOM CaMOro s1Ipa M HauMEHEee SHEpreTUyeH, 4To AAeT eMy IPaBo
BCTYIATh B KOHTAKT C MHBIM COIVIACYIOIIMM JIEKTPOHOM YK€ MHOTO BUJA WM COCTaBa BEILECTBA.

Takum oOpa3om, Ha Oa3e MOYBEHHBIX WJIM HarapHBIX BHIICJICHUN B chepax COXpaHEeHUs siiep-
HBIX OCHOB (OpOMTAJIbHBIX IPaHMIIAX) 0OPa3yIOTCs JOMOTHUTEIbHbIE BETMUUHbI, KOTOPBIE PEeryJiu-
PYIOT IIPUTOK HOBBIX BUJOB CHJI SHEPTHil U BCTYNAIOT HEMOCPEJCTBEHHO B KOHTAKT JPYT C IPyroM
MIPYU MAaKCUMAaJIbHOM BO30YkKIEHUH, YTO PABHO COOTBETCTBYET BO3HMKHOBEHHIO BHJA KaKOTO-JHMOO
BHEIIIHE9KOHOMUYECKOTO JIaBJIEHUS CPEJIbL.

Ortciona, BBIBO/,.

Pannocornacyomuil 31eKTpOoH — 3TO JIONOJTHUTENBHO BbIICTEHHAs WM OOpa30BaBIIAsCS B
pe3yJibTaTe JEeSTeIbHOCT OCHOBHOIO PaJIMOJIEKTPOHA (MJIM OCHOBHBIX, YK€ BBIIEJIEHHBIX PaaMO-
3JIEKTPOHOB), PErJIAMEHTHPYIOIIAsi CaM MPOLECC COCTOSHUSA spa aToMa 4acToTa, CrocoOHast K, Tak
Ha3bIBAEMOMY, PEOKOMOMHIPOBAHHOMY B3aMMOJIEHCTBHIO C IMPECTABUTEISIMUA MHBIX BELIECTB WU B
1IEJIOM CaMOM CpeJibl COCTOSTHHS, ITPEICTABIEHHON CKOTIJIEHMEM KaKUX-JIMOO BEIIECTB.

Nwmes B cBOEl OCHOBE JBMKEHU S TOJIBKO IPOJYKTUBHO HACBIIIIEHHYIO BEJIMUMHY WY, TaK Ha3bl-
BaeMyI0, TOJIKATEJIbHYIO CHJTy OT OOIIEro ABMKEHMSI CYIIECTBYIOIIMX Ha OpOUTE PagriodIeKTPOHOB,
yKa3aHHasi YacToOTa B BUJIE TAKOTO K€ MOPSIKA MEKTPOHA CIIOCOOHA B3aMMOJEHCTBOBATh HAIIPSIMYIO
C YaCTUIIAMU WJIM BEKTOPAMHU CAMOTO aTOMa BEIlECTBA KaK CBOETO, TaK U JIPYTroro nopsiaka.

dakTrUecKH, 3TO BBIPAKEHO a0COTIOTHO HEUTPATLHOM MO3UITMEN U 3aMETHO CHIKEHHOW SHEp-
TeTUYECKOW COCTABJISIONIEN 0OPa30BaHHOTO PaJHOIEKTPOHA.

Bo Bcex (pyHKIMSX 3aIIUTHI SHEPTETUIECKOT0 cOepeKeHHs UKcia aToMa HaOJIOIAI0TCS TIPO-
IECChI, TAaK Ha3bIBAEMOT0, BBIIEJICHUST PAAUOCOEPETaloIIero Ynca.

TakuM YUCIOM M SIBJISIETCS] CAMOOOPA30BAHHBIN 110 X0y IBMKEHUS UHBIX PaJH03IEKTPOHOB
BBIIIIE YKA3aHHBIN JIEKTPOH, M OH Xe SIBJsieTcs (PYyHKIMEH BEKTOPAILHOTO COEepEekeHHs B Ciydae
SIBHOTO pacriajia BellecTBa WM pa3pylleHus siapa ero atoma. HakarumBasi B ceOe, Tak HasbiBae-
MBI, pacxoji SHeproTeIuia, paJIuoCcorIaCyIONIHA IEKTPOH caM Mo ceOe HauMHAET MPECTABIATh CAMO
BEIIECTBO WJIM €r0 aTOM B CaMOM MeJIbYaiIlieM JIEKTPOHHO CMOYJTUPOBAHHOM BHJIE.

To ecTb, 3T0 KaKk ObI MUHH-SIIPO, OAMEHSIONIEEe HA BPEMsI OCHOBHYIO BEJIMUMHY U sIBJISIOIIE-
ecsl B TO e BpeMsl €ro COXpPaHHOU BEJIMYMHOM, TaK Kak caMo Mo cebe He yJacTBYeT B Mpoleccax
00beIMHEHN S MJTH BCELISJIBHOTO pa3pylIeHHs.

Tem cambIM 0OecrieurBaeTCsl caMa COXPaHHOCTh B CPeJie BEIIECTBA KaK TAKOBOT'O, U MO MOLYJTb-
HOMY CJIOKEHUIO CaMbIX MeJIbYallIMX YacCTUI] BIOCJIEICTBUM BOCCO3/IAETCSl YK€ CAMO BELIECTBO C
COOTBETCTBYIOLIMM CTPOEHUEM €0 aToMa.

WTtak, Mbl IMeeM pacXOJHO-MOAY/IbHYIO BEJIMUMHY, TaK Ha3bIBAEMOM, TITyOWHBI BEIIECTBA, YTO
PaBHO COOTBETCTBYET €r0 HAMMEHBILIEMY 3HAYEHUIO, IPE/ICTABIEHHOMY ITPUPOAHO HEIOCPEICTBEHHO
B JTI00OM MPaKTUIECKOM cperie.

370, KaK FTOBOPUTCS TO, UTO U TPeOOBAJIOCH I0KA3aTh.

To ectb, Mbl OOHAPYXKUJIM Ty CaMyI0O MU3EPHYIO YacTb IMPOCTPAHCTBA, KOTOPasi MOXET CyIIle-
CTBOBATh Pa3[esbHO M MHOTOLEJBHO, €cii OpaTh BO BHUMaHHE caM MOMEHT OYIYIIero CJIOXKEeHUs
COCTaBa BEILECTBA.

TOT xe paIMOCOIIACYIONIHNIA TEKTPOH MOKHO BIOJHE 0003HAYUTh SKOHOMUYECKUM OaJIaHCOM
BpPEMEHH JII0OOr0 TBOPUMOTO B Cpejie BEIeCTBa U €ro ke MOKHO OTHECTH MPOCTO K COCTaBy sijipa
aToMa, UMEIOIIEeT0 B CBOEM BHIpaKeHHU Hanbosee 3HAYUMYIO BETUYMHY.

B uewm ke 3akmmodaercs cama IeATeJbHOCTh YKa3aHHOTO PaM03/IEKTPOHA U HA YEM OCHOBaHa
€ro COIJIaCOBaHHOCTD B CIy4yae B3aMMOJEUCTBHUS C BEIIECTBOM MHOTO Nopsaka?

O06pasyomnuiics B Mopsiike HEKOTOPOI CHHX POHU3AIMY CUJIbI BHITECHEHHS SIIpa aToOMa M HeTlo-
CPEICTBEHHO BBIJIEJICHHON SHEPreTUUECKON MOIIM ero OPOUTAIBHBIX JIEKTPOHOB, TAK HA3bIBAEMBIH,
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PaaMOCOTIACYIOINI TIEKTPOH SBJISIETCS JIEMEHTOM OTKPBITOTO B3aUMOJEUCTBUS € JTIOOOW BCTpey-
HOH CpeIoil M CaMUM COTJIACYIOIIMM 3BEHOM B OOIIEH 1ETH COMyTCTBHS JaHHOMY TPOLIECCy.

To ectb, (paKTUUECKU OH MPEJCTABISIET CaMO BEIECTBO B MOPSIIAKAX €ro UCYUCIICHUs U TIpaK-
THUYECKHM CPAaBHUBAET CHJIBI SHEPrETUYECKOTO B3aUMOJICHCTBHSI B CTydae SIBHOTO WJIM TECHOTO COJH-
KEHHUS.

Takum oOpa3oM, MpHUpona B CBOEH cpefie Kak Obl MMeeT cpa3y IBe WM HECKOJIbKO MpPUCYT-
CTBYIOIIMX TAKMX BEJIWYMH, YTO COM3MEPHO PACIOJAraioT CBOMMHM OajaHCaMH CHJI U, JIMOO OTSATO-
IIAIOT TMPeCTaBJIeHHOE MU BEIIECTBO, TO €CTh MPUCOEIUHAT YTO-TO, JIMOO CaMH MPUCOEANHSIOTCS
K COCTaBYy MHOT'0, O0Jiee MOIIHOTO SHEPreTHUECKH.

Cam mpoliecc Takoro CpaBHUBAHMSI WM OYEBUHOTO BIPABHUBAHMS SHEPIETUYECKUX UMITYIIb-
COB M €CTh COIJIACOBAHMUE, YTO MPUCYIIIE UMEHHO JAHHOMY BHUJLy JIeKTPOHA.

[porecc rugpoaKkyCTUIECKOro B3aMMOICHCTBHSI, KOUM TO-HACTOSIIIIEMY U SIBJISIETCS BBIIIIEYKa-
3aHHOE JIEWCTBHE, M €CTh BRIPAKEHNE CUJIBI PAIMOCOIIACYIONIETO IEKTPOHA B MOPSIIKE €ro MpUpo-
HOTO NTPUMEHEHHUSI.

37ech HY)KHO YUUTHIBATH CIIEAYIOIIee, YTO CAMH sIIpa aTOMOB MTPU KAaKOM-JIHOO 00beANHEHUH
B COCTaB MHOTO BEIECTBA BAPUATUYECKU HE YUACTBYIOT.

Wuave roBopsi, 3a1mInasch OT MoJOOHOT0, OHHM Pa3pyIIAIOTCs WM PACHafaloTcs 10 BEKTOPOB,
MIPEIOCTABIISIS ITPABO YUACTHS B IPOLIECCe YKa3aHHOTO 00beIMHEH I UMEHHO COTJIacyIoeMy paao-
NIEKTPOHY, KaK TOMY €IMHCTBEHHO MAJIOMy OIOPHOMY 3B€HY, KOTOPOE CITIOCOOHO K TAKOMY B3aMO-
AENCTBHIO B CHJIE OKa3aHHOTO U BHIPAKEHHOTO JIABJICHUsI CAMOT'O BEIIECTBA.

To ecTb, (pakTUUYECKU — Ta camasi MeJlbuaiiiasl 4acTuiia oonagaeT (pyHKIMeH CTepUIbHOCTH
pacrnafaoIierocst BeIecTBa, MpeCTaBIIseT BCE €ro Ka4eCcTBa U MPUPOTHO MCXOIHBIEC TUHUIIBL.

VimeHHO NOTOMY OHa MMeHYyeTCsl WM 0003HAYAETCS JIEKTPOHHO CMOAYIMPOBAHHOM, TaK KakK
cama 1o ceOe ciaraema u3 emie 6ojee HAMMEHBIINX eIMHMII, MPeArnoIaraeMo 0003HAYaeMBbIX, KaK
KPUITOreHUYECKUE TATOBbIE BELIECTBA.

Bce 310 — Tak 0603HaYeHHas1, HayKa MeTa(hu3UKa, CyTh KOTOPOH 3aK/TI0UeHa B BHIBE/ICHUH TTpe-
JEJIOB JOCSTaeéMOCTH HAMMEHBIIHX MTPUPOTHO BHIPAKEHHBIX BETUYHH.

VImeHHO K TOMY TOIBOASTCS B CBOMX MOPSIKAX IPOOHO-YMCIIEHHbIE MaTeMAaTHYECKUE Psi/bl
¥ UIMEHHO TI0 TOW TIPMYMHE cama, Tak 0003HaueHHas1, BBICIIIAsi MATEMATHKAa JOJKHA ObITh IEPECMOT-
peHa, ¥ B YaCTHOCTH, B YKQ3aHHOM pazfeJie.

Bor, uT0 Takoe 1Mo cyTH pagrocoraacyIonuil JEKTPOH, U OH XKe 10 CMBICITY PaJrOCOXPaHSIo-
I TTO-CBOEMY CaMO BELIECTBO B COCTaBe cedst caMoro.

Bce 310 Menbyaiiias reoMeTpusi mpocTpancTBa. Toro, KOTOpPOro Mbl MPAKTUYECKU HE BUANM, &
TOJIBKO MHOT/IA TIPOITYCKaeM uepe3 cedsl, BIbIXask M BbIIbIXAsl KAKyI0-JIMOO0 YaCTUILy HAIIIETO BO3IyXa.

EcrecTBeHHO, TakKe MPOIECcChl MPOUCXOAST U B CTPOr0 KOCMUYECKOM cpejie Win 0oJiee OTK Pbl-
TOW MPOCTPAHCTBEHHO, a TAKke B TMIPOCKOMMYECKOM, UTO 3HAYUT, BAKYYMHO 3aKYIIOPEHHOM B Tpe-
Aenax Kakux-TO FPaHuIl.

Takum 0Opa3oM, B IEJIOM, COIVIACOBAHUE — €CTh MPOIIECC MOCTOSHHOTO COMMKEHUS U TIpaK-
THUYECKOTO TMPUPOAHOTO CPABHUBAHMS MEX/Iy MPEICTABIISIONIMMYU BEIECTBA PaAUOCOIIACYIOIIUMHU
NIEKTPOHAMH C EJIBIO ONpe/ie/IeHus] JATBHEHIIEro Iy TH CAaMHX BEIECTB B UX MPeICTaBJIeHHOM IPH-
POIHO BHJE.

Tak HasbiBaeMasi, IEeMOJIEKYJISIMS B JAHHOM IIpoliecce OTCYTCTBYET, MU pPedb MOXKET WATH
TOJIBKO O T€KTOCKOIMYECKOTO XapaKTepa Mpoleccax, BOZHUKAIOIIMX MPUCYTCTBEHHO B JIIOOOH cpefe.

Ha sTom kpaTkoe 03HaKOMJIEHHE C MPECTaBICHHON YacThi0 MeTa(pU3MKH 3aBEPILECHO U Iepe-
XOZIUM B CJIEIYIOIIIYIO TJIaBY, TJIe CMOKEM IOTOBOPUTH O OoJiee MPOCTHIX Bellax, Oonee-MeHee MOHST-
HBIX JJIs BCEX OJHOBPEMEHHO, TEM CaMbIM MPENOCTaBJIsisi BO3MOKHOCTh HECKOJIBKO IMEPElIOXHYTh
HaleMy yMy W Ha BPeMsl BBICBOOOIUTHCS OT, TaK HA3bIBAEMOM, MEPUOANIECKON 3aBUCUMOCTH. YTO
0003HavaeT MpOIecC JITMMOCTH BellecTBa, Kak HEOOXOIMMOrO caMOMy OpraHM3My Mpolecca AJis
AaJIbHEUIIIero pa3BUTHsI BCEro HAIIero MO3rOBOI'O ammnapara.
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I'naBa 3. TpeTbs BeJIMYAHA CTYIIEHHU

Kak v roBoput s, peub B 3TOH IJ1aBe MOWAET HECKOJIBKO O IPYrOM U, B O0IIEM-TO, OyAeT MaJio
3aTparuBarth XU3Hb HAM MaJIO U3BECTHYIO, CJIATAIONIYIOCS U3 YAaCTHUIl U KAKUX-TO TaM aTOMOB.

[No-HacrosieMy XOTesioch Obl IIOTOBOPUTH O HAIIMX C BaMU JejlaX, TaK CKa3aTh, OoJiee Ku3-
HEHHBIX U B YACTHOCTH, O OBITOBBIX MJIM OOBIAEHHBIX.

Bo MHOrom Takoro pogaa CHOCKY HaBesIHB CAMOW OKPYXKAIOIIEeH JeHCTBUTEILHOCTHIO, HO, KTO
3HAET 3TO TOYHO? BO3MOXHO, TaK OHO M JOKHO OBITh MJIM CKJIAABIBATHCS 10 CAMOM XXHU3HU, YTOOHI,
KaK TOBOPUTCSI, TEOPHSI HE PACXOIMIIACH C IPAKTUKOM.

Bce MBI OT TOro TOJIBKO BBIMTPhIBAEM, MO0, KaK HE TOBOPH, a IPOBEPEHHOE BPEMEHEM, BCeraa
BBIIVISLAUT Oosiee yOequTeTbHbIM.

CoBpeMeHHOe UCKYCCTBO, TaKk 0003HAYEHHOTO, JKEOPATOPCTBA HACTOIBKO MPOYHO 3aKpero-
CTWJIOCh B HAIIIEM CO3HAHWU, YTO U3BSITh TIOPOW UTO-TUOO0 U3 YKe MPAKTUIECKU OOUXOIHBIX CJIOBO-
MPE/JIOKEHUI He TTPE/ICTABIISIETCS BO3MOKHBIM.

U 310 mo-HacTosimeMy auiieMMa BPEMEHH, HOO YeJIOBEUECKHH YM TaK YCTPOEH, UTO OYeHb
TSDKEJIO M3bIMAeT M3 CBOEH MaMSITH MPOYHO YJIOXKUBIIEECs M 3aKJIabIBAET COBEPIIIEHHO MHOE, KaK
KaKyl0-TO YaCTHUILy HOBOTO TI0 CyTH BEIIIECTBa.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[TpouuTaiitTe 3Ty KHUTY LIEIMKOM, KYIHB IIOJHYIO JIeraabHYI0 Bepcuio Ha JIutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,

WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
coOom.
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