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C nosasneHnem Pasyma n 0O HacCTOSALLEro BpeEMEHU BpAa N HAaWOETCH YerioBeK, KOTOPbIN He XoTen
Obl NOHATL, Kak ycTpoeH Mup, kak obpasoBanacb ConHeyHas Cuctema, M3 4Yero coctosT BCe maTepu-
anbHble opmbl? OgHUM CIOBOM, YTO ABMsieTCs cybcTaHumen Bcero cywero? Yto npeacrasnseT cobon
ConHue, 13 4ero M Kak OHO reHepupyeT TaKyk KOMoccasnbHy 3Heprunio? B MHTepHeTe MOXHO MHOro
HaNTU COBEpPLLUEHHO HeaoKasyemon MHopmaumm O «paclumpsowenca» BeceneHHom, o «TEMHOM» MmaTe-
pUN N «TEMHON» aHeprnumn Bo BceneHHon. O BCEBO3MOXHbIX ranakTukax, O HEMTPOHHbIX 3BE34ax U Npo-
yee, npoyee. BCE 3TO KaxabI NO- CBOEMY TPaKTyeT, Npu 3TOM MPUBOAAT TaKNE e «TEMHbIE», HAYEro He
obbAcHAWLWMe AokasaTenbcTBa. MeHs Bcerga nopaxarno — Kak MOXHO u3ydaTb BceneHnHyto, fanékue
ranaktuku, He nosHae ceoen ConHevHon Cuctemsbl, Aa 4To Tam CucTembl, He U3y4nB cBoen 3emnu, aa
41O Tam 3emnu, He pa3obpaBWNCL C 3NEMEHTapPHbIMU MOHATUSIMU, HEe OTBETMB Ha BOMPOCHI: YTO Xe
Takoe maTepus, 4YTo sBnsieTca cybcTaHumen Bcex BewecTB? YTo Takoe cBeT, cBeToBas aHeprua? Passe
MOXHO M3y4aTb MaTeMaTUKy He MOHSAB apuUPMeTUKM? YutaTb KHUMM He pasobpaBliMchb C andaBuToM?
Beob BCE HaunMHaeTcsa C NPOCTENLIEro,  Kak MOXHO M3y4yaTb CIIOXHble MPOLECChl, He pa3obpaBLUNCL C
NPOCTbIMN UX cocTaBnAWMMN? JleHnH TpeboBan: «yrnyouTb No3HaHWe maTepun 0o No3HaHus (4o no-
HATUA) CyDBCTaHUUMY», CUUTad, YTO «AENCTBUTESNTbHOE NO3HaHME MPUYUHLI eCTb YriybneHne nos3HaHus ot
BHELLHOCTU siBMNEeHUn k cybctaHummy. Tom 29, Ctp. 142 — 143. Mapkc Tak e cumTarn, Yto oTkas OT KaTe-
ropuun cybctaHumm, ytpaTta cybcTtaHumanbHON TOYKM 3peHUs], BEOET Teoputo Ha NyTb (oopManbHOro oob-
e[VHEHNS HeCOeOUHUMbIX B3rMsA0B U MOMOXEHWA U NpeacTaBnsgeT, No BbipaxeHuto Mapkca, «moruny
Haykn». K 4yemy, cobCTBEHHO, npuLuna Heknaccnyeckasa oumsvka K agsaguatb nepsomMy Beky! (Xouy cpasy
Xe 06bACHUTb, YTO A unTupyto K. Mapkca n B. JIeHMHa He kak NofIMTMKOB, @ MOTOMY YTO OHM Oblnn B TO
Bpems dourocodamm, Kak roBopuTtcs, oT bora, Ha HUX, CYMTalD, 3aKoHYUIIacb NPoOrpeccnpoBaTh Krnaccu-
yeckasi gunocodus).

Llenb HmxenpvBeaeHHOro Hay4yHO-pUIIOCOCKOro Tpaktata 3T0 B AOCTYNHOW dhopme Ansi noboro
3aMHTEPECOBAHHOIO B MO3HAHUU CTPOEHUS MUPO3OaHUSA YuTaTens, nokasaTb, Kak oopmMMpoBanucb Ma-
TepuanbHble Tena. CTpoeHne matepmasribHbIX POPM Hac OKPYXKalLWMX U Mbl CaMU TOSbKO Ha MepBbi
B3NS4 KaXXYTCH CIOXHbIMW, HA CaMOM Xe [ene HeobXOoAMMO HaWTW U MOHATb, Kak roBopuTcs, (BCEro
HU4Yero) — cybcTaHLMIO BCEro CyLLEro, SHePruro, KOTopor BbIM cchopMUpoBaHbl BCe BellecTBa U, 064-
3aTeslbHO, Kakas AHepPrua 3TM MaTtepuarnbHble (POpMbl COXpaHseT.

BosHukaeT Bonpoc, 4To HeCET Teopusa? OTBeT NpocT: B cBeTe Teopun MeHATCA NpeacTaBneHnst o
Matepumn, 06 DHEpPrum — ropeHnn, CONMHEYHON IHEepPruun, ABUMXKEHUE CONTHEYHOW IHEpPruu, «aTOMHON»
9HEepruun, rpaBUTaLMOHHON IHEPTUU, NMOHATUE MACChbl U OpYyrMe acnekTbl B eCcTecTBo3HaHun. Ho, camoe
rmaBHoe, Teopusa OTKpbIBaeT nepcnektusy bnvkanwero 6yaywero. B camom gene, lMNpupoga co3gana
BecuncrnieHHoe MHOXEeCTBO MaTtepuarnbHbiX (oopM, a Teopus onpedensieT n nokasbiBaeT HarnpasreHune,
kak lNpupoga ato genana. Bknovaem noruky, ecnu lNpupoga moxeT oopMmpoBaTh BeLLecTBa, YTO Me-
laeT Takoe Xe genatb Yenoseky? Ygandem To, YTO MellaeT, a genaem To, 4YTo Heobxoaumo! Beapb
BONbWMHCTBO OTKpbITUN YepnaeTca u3 MNpupogsl. MNoaTomy, HeobxoauMOo, Kak MOXHO rny6bxxe no3HaTb
cTpoeHue lNMpunpogon matepmanbHbix opM. YTobbl NO3HATL CTPOEHMEe MaTepun HEOBXOANMO NMOKOHYNTL
C AormMamu, KOTopbIX HeMario B HacToswen yHOAamMeHTanbHON (puanke, B OCHOBY KOTOPOW 3aroXKeHbl
abcTpakTHble TeopuuM HeKnaccuyeckom usmku. MoaTomy B MepBOM YacTu NpuBedy AoKasaTenbCTBa
NceBAoO Hay4YHOCTU HeKIaccu4yeckom ousnku.
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1. NMyTb HekNaccnyeckon (pu3nku — NyTb B HUKyAA

«Bcem n3BecTHO hOTO JMHLWITENHA, NOKa3bIBaKOLLErOo BCEM A3blK. Be3ycrnoBHO, OH Obifl YMHbIM Ye-
MIOBEKOM M MOHMMan, 4YTO BBEN B 3abnyxaeHue y4éHblin mup. EMy npunuceiBatoT cnosa: «Ecmb Ose
6eckoHeyHOCcmMu — BcesieHHOU u a2siynocmuny.

He 3Halo, KTO Hanucan 3Ty uyutaTty, S B35 €€ U3 MHTEepHeTa, HO OYeHb 3aX0TenocCb C 3TOW LMTaThbI
HayaTb [OKa3aTeNnbCTBa HECOCTOATENIbHOCTU Heknaccuvyeckon ¢usuku. Anbbepta MOXHO Ha3BaTb
tOMOPUCTOM MUPOBOTO YPOBHS, B 4€M, COBCTBEHHO 1 3aKroyaeTcs ero reHnansHocTb. Ho ansa nporpecca
HayKu OT 3TOro He nerye, yuas OT KflacCUYeckon oU3MKK, OH CTan OCHOBOMOMOXHUKOM HeEKacCu4eckon
abcTpakTHON (bm3KKK, B KOTOPYIO 1 cam He Bepun. Begb 6onee cta neT Hay4HbIi MUP OCHOBbLIBAET CBOM
pa3paboTKkM Ha rMNOTETUYECKNX TEOPUSX, HE NepeluealunX B paspsg UCTUMH, HEKNacCU4eckom usmku,
pa3paboTaHHbIXx AnbbepTom SrHwTenHom, Makcom lNMnaHkom, Hunecom bBopom, SpHcToM Pesepdopaom
N ke ¢ HUMKU. [pyroro HanpasneHnsa ABMXEHNA Hay4YHOW MbICNIN He ObINo, €CNK KTO-TO MblTarncst CONTH C
X penbc, TO UX TEOPUN yXOaUIM B HEDObITME BMecTe ¢ ux cosgatendamu. ONNOHEHTOB OHW He Tepnenu,
NO3TOMY WX HeKnaccuyeckas uanka gowna o 21 Beka, TOMbKO yXe YCNoXHeHHas Ao abcyppa BO
MHOIMX TEOPUSIX HE OOHUM OECATKOM MX CTOPOHHMKOB! BOT 3T0, COBCTBEHHO, ABNAETCA OAHOW M3 Mpu-
4YMH, KOTOpas 3acTaBuna MeHs B cBoen paboTe JoKasaTb HECOCTOSATENbHOCTb, AaXe B HEKOTOPbIX MOosio-
XeHusx abcypoHOCTb TEOPU Hekraccudeckon usnkn. Ho ons gokasatensctB Heobxoanmo BbINo cos-
AaTb HOBYIO, anbTePHATUBHYIO, HE Bbl3blBalOLLYO COMHEHUN Teoputo, OCHOBaHHY0 Ha 3akoHax Pa3sutus
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Mpupoabl. Cama lNMpupoga npocTta, Kak roBOpUTCH «M3-3a AepeBbeB He BUAHO recal» MNoatomy, Teopus
O0JIDKHA ObITb MOHATHA NIOOOMY 34PaBOMBICIISILLLEMY YESTOBEKY.

MHorvne cumtatoT, YTO pas3paboTKy TEOPU HEKNaccMyeckon OU3nKn NogaepXmBanv n onnadmsanu
npaBuUTENbLCTBA MHOMMX €BPOMNENCKUX CTPaH 4SS yTBEPXAEHUA uMmuaxa. B ogHOM MHTepHeTOBCKOW CTa-
Tbe OOKTopa TexHuyeckmx Hayk Cokos-KyTbiNnoBCKOro ytBepxaasnocb, YTO B OCHOBHOM BCe TeOpuu He-
Knaccuyeckon ounsnkm paspabartbiBanucb Ha AeHbIM 3anHTEpeCcoBaHHbIX NMPaBUTENLCTB TOYHeEe rocyaap-
CTBEHHOro nmuaxa v aeHoern Hobens, ons nonyyvyeHns HoO6eneBCcKNX NpemMui

B Ton xe ctatbe Cokon-KyTbinosckuin 3aga€t Bonpoc: MOXHO i BBECTU HEKNMACCUYECKYHO (PU3NKY B
COCTaB Hay4HbIX peBonoumn? [ns aToro nyyue Bcero AaTb OTBET HA Takom BOMpoc BornpocomM: MoxHo
NN BBECTU HEKMNACCMYECKyHo (OM3NKY B COCTaB HayUYHbIX TEOPUA, OPYrMMU CrIOBaMU, MOXHO N Ha3blBaTb
€€ Hay4yHon?

Hayka, kak 1 domnocodums, JomkHa nomoraTb Yenoseky B no3HaHun [Npuponbl ero okpyxatoLlen,
BbISABNATE U 4OXOOYMBO OOBACHATb MCTUHBLI 3akoHoB [Npupoapl, 3akoHoB Passutuna Mpupoabl, UHbIMK
cnosamMu No3HaBaTb YCTPOMUCTBO MuposaaHus, paspabaTbiBad YETKME HE BbI3blBaOLLME COMHEHUIN Hayu-
Hble Teopun. OTMeTaTb BCE MMNOTETUYECKME TEOPUUN, B KOTOPbIX €CTb XOTb HAMEK HA COMHEHMe. YTo xe
BUOUM B Heknaccuyeckon msnke? E€ cosgatenn He MOryT gaTtb YETKME, BpasyMUTENbHbIE OTBETHI Ha
CBOM e BOMpPOCLI B CO34aHHbIX UMK e Teopusx! [NoaToMy Heknaccudeckon uasmke donblue nogxoauT
cTaTyc nceBAOHay4YHOM 1 BKIIOYNTL B COCTaB NceBAOHay4HbIX peBontouun! N nycte ato byget nep-
Bas 1 NocrnegHasa nceBaoHay4vHas pesonouus!

CtpoeHre maTepmanbHbiX (POPM Hac OKpYXaloLMX U Mbl CaMu TOMbKO Ha MepBbl B3NS4 KaxyTcs
CNOXHbIMW, HA CaMOM Xe fene HeobxoAMMO HaUTWU U MOHSATb, KaK roBopuUTCS, (BCEro HM4Yero) — cyocTaH-
LMI0 BCEro CyLlero, 3Heprur, KoTopon ObINn chopMMpOBaHbl BCe BeLlecTBa U, 00A3aTenbHO, Kakas
3Heprua 9T MaTtepuarnbHble popMbl coxpaHsieT. Bce cornacHel ¢ Tem, YTo ntobaa maTtepuanbHas gop-
Ma coCcTouT n3 atomoB (Hegenumbix). V1 Bapyr kK KoHUY 19 Beka aToM «pasgenunuy» ga o Takou crene-
HW, 4TO K 21 BEKy B aTOMe «OKa3arocb» Lenas Kyya afieMeHTapHbIX MaTepuanbHbIX YacTul, B nepednc-
NEHUN KOTOPbIX HET HEOBXOANMMOCTU. X C KakabiM ro4OM «HaxoOsT» BCE HOBbIE M HOBbIE 3fIEMEHTap-
Hble YacTuubl, coCcTaBnsowme aToM. Y HUKTO He 3aJancsa BONpoOCOM, Kakum o6pa3oM U, rnaBHoe, 3a4em
Mpupoae co3gaBaTb TaKOW CrOXHbBIA @aTOM, YTOObI 3aTEM CTPOUTb U3 TakMX CHOXHbIX aToMOB 6ecuync-
NEeHHOEe KOSIMYECTBO CIIOXHbIX MaTepuasnbHbiX opM? OTO HasblBaeTCs «ropoauTb OropoAd» a aToro
Mpupoga gonyctuTb He Morna n He MoOXeT; ewé VMcaak HetoToH nucan: «lpupoga npocta u He pocKo-
LeCcTBYyEeT USNMULIHUMU MPUYMHAMUNY.

M3 Bcex cpeOHeBEKOBbIX, Aa W He TOMbKO, uccriegosaTenen 6bin 6nmM3ok K UICTUHHOCTU [XopaaHo
BpyHo, Korga oH BbiCKasblBan naen eguMHonm cyocTaHumm, U3 KOTOPOW BO3HUKAET MHOXECTBO MUPOB, YTO
N eCTb MaTepuanbHoe eauHCTBO Mupa! 3HauuT, npusHaHue CcybCcTaHUMOHANbHOCTM N aBCONMOTHOCTH
MaTepun 3KBMBANEHTHO MPUHLUMMY MaTepuanbHOro egMHcTBa Mmupa! [loaTomy, Hawa 3agaya HanTu
AoxoaumBble OOBACHEHNA CyOCTaHUMM — MaTepusi, U3 KOTOPOW BCE COCTOUT M IHEPrum, Kotopas u3
3TON cybecTaHuumn co3gaéT maTtepuarnbHble opMbil!

BTopbiM, KTO gOKa3biBan MarepmanbHoe equMHCTBO Mupa, 6bin Hukona Tecna. Korga QMHLWITENH OT-
Kasancs o cywectsoBaHun acpmpa, oH rosopun: «Bbl owunbaeTtechb, MUCTEP DUHLLITENH - 3hUp CyLlecT-
ByeT! Cenyac MHOro roBopsT 0 TEOPUN DMHLUITENHA. DTOT MONOAOW YENOBEK AOKA3bIBAET, YTO HMKAKOMO
ahupa HeT, U MHOrne ¢ HMM cornawatrTcd. Ho, no-moemy, 310 owmnbka. NMpoTUBHUKKN achupa, B KayecTBe
AoKasaTenbCTBa, CCbINalTCa Ha akcnepumeHTbl MankenbcoHa-Mopnu, KoTopble NbiITannucb 0BHAPYXUTb
aBwxeHne 3eMnun, OTHOCUTENBHO HEMOABUXKHOIO adpmnpa. X aKCnepuMeHTbl 3aKOHYMNCL Heyadadveun, HO
3TO elé He 03HayaeT, YTo admpa HeT. A, B cBoMx paboTax, Bcerga onuparncs Ha CyLLeCTBOBaHME Mexa-
HU4ecKoro acpmpa 1 NoaTomy Aobuncsa onpeaenéHHbIX ycnexos.» Mexay npoyYnm, Cnop O Hanuuymm Unu
OTCyTCTBUS ahmpa naET n B Hactoswee Bpems. Kak 6bl He Ha3biBanu cybcTaHumioo achupom mnm maTte-
puen HeobxoaMMO MMETb HEOMPOBEPXUMbIE [oKa3aTenbCTBa HanuMyus UM OTCYTCTBUS cybcTaHumm
MaTepuanbHOro eanHcTBa Mmnpa. Yto, cobCcTBEHHO, onpeaento B pa3paboTaHHON MHOK TeopUuu.

K KoHuy 19 Beka mMexaHunyeckas kapTMHa Mupo3gaHusa HetoToHa kak ByaTto ncdepnana cebs. NMose-
NATCA HOBbIE (hn3NYecKue sIBMEHNd, Ha KOTOpble Knaccudeckas gmamka OTBETUTb HE B COCTOSAHUM! 3TO
MarHeTu3Mm, 3N1eKTPOMarHUTHbIE BOJIHbI, MarHUTHbIE, SNEeKTpu4eckne nons, ga v rpaBuTaumMoHHoe rore,
CYLWHOCTb KOTOPbIX OBBACHUTL Knaccuyeckon oM3nMKon TOro BpeMeHu, bbinno HeBo3moxHo! CTanun roso-
pUTb: «Knaccuka cebs ncdyepnanay. lNosBunacbe Moga Ha abcTpakTHOe MbllfeHue, nepexoadar Ha abeT-
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paKTHble TEOPWUWN, OaXe B MCKYCCTBE BO3HMKAKOT TakMe TeYeHus, Kak abCTpakuMOHM3M, MMNpPEeCcCcUo-
HU3M, aBaHrapgu3Mm, KoTopble HM4Yero obliero He nMeroT ¢ peanbHon Npupogon! B knaccuyeckon cu-
3uKe, YToObl BbINTM U3 KPU3NCa, TakKe BO3HMKAIOT abCTpaKkTHble TeopuK, HUYero obLero He nmeroLme ¢
Mpupogon, 3akoHamu Mpupoabl, 3akoHamn Passutus MNpupoabl! MNMoaBnaeTca Heknaccu4veckaa ¢pusun-
Ka, 9 €€ yXe Ha3biBan abcTpakTHOM (PU3NKOM, ¥ NCTOKOB KOTOPOM CTOSANN Taknue kopuden Toro Bpeme-
HK, kak Makc NnaHk, AnbbepT AnHwTenH, Hunbe Bop, OpHecT Pesepdopa, BepHep NenseHbepr u ap.
co3gatenn n CTOPOHHMKM HOBbIX abCTPaKTHbIX TEOPUI: OTHOCUTENBbHOCTIN, KBAHTOBOW MEXaHWUKK, CTpoe-
HUS aTtoma. DTN HOBblEe TMNOTETUYECKME, HAYETO He [oKasblBalolmne Teopun, MOrim noHMMaTb Unu ge-
nate BUA4, YTO TMOHMMAKT, TOMbKO §nuua, co3gaBaBLUME 3TU TEeopwuM, aHasriorMyHO XYOOXKHUKY-
abCTpaKUMOHUCTY, KapTUHbI KOTOPOro MOHMMAaET TONbKO OH cam! Wx cosgatenu nocymutanu, 4To oTBETU-
N Ha BbilLEe MOCTaBMEHHbIE BOMPOCHI B KNnaccuyeckon ousmke rnpu nomMoLuy Hekrnaccu4eckou pusmkum
N, YTO Hayka BblIlnNa n3 Kpuaunca! HaneperoHku cranu ycoBepLUEeHCTBOBaTbL HOBblE TEOPUU HeKraccuye-
ckomn bmamkn. Teopum NOSBAANUCE, HO BCE OHM OCTaBanuCb rmnoTesammn u Huyero 6onee. N Bcé notomy,
YTO HUKTO HE COM3BOMUNM BbIACHUTb UCTUHHYIO MPUYUHY BO3HUKLLEro Kpu3uca. A Kpu3uc 3akrnodancs B
TOM, YTO BCe paspabaTbiBaemble TEOPUW, OCHOBbLIBANIMCb Ha MMNOTETUYECKOMW, HEe Bbi3blBAlOWEN B TO
BPEMSA HU Y KOFO COMHEHUIN, aTOMHOW TEOpUM CTPOEHUS BELLECTB, XOTS 3Ta Teopusa U He Bbina nepese-
JeHa u3 paspsga rmnotes3 B paspsag UCTUH. A Ha Teopuu, He nepeBedEéHHON B paspsia UCTUH, Henb3d
CTPOUTbL HOBbIE TEOpUN, MOTOMY YTO BCE OHW OCTaHyTCA B paspsage runotes. Hemanyio oTpuuatensHyto
pOSib B MOSIBIIEHUN aBCTPaKTHOM (PU3UKU, KaK 3TO HE NMapafoKcarnbHO 3BYYUT, Cbirpana mateMaTtuka, Ha
KOTOPYI ONMpanncb B CBOMX abCTPaKTHbIX TEOPUAX BbllLenepeyvmcrieHHble kopuden. OHM OCHOBbIBaNn
CBOM JoKasaTenbCTBa rMaBHbIM 06pa3oM Ha MaTemMaTU4ecKuX BblKriagkax, Npu 3TOM OTpbiBasicb OT 3a-
KOHOB [Mpupoap! 1, faxe BOMNPEKU NM.

BoT MHeHne Ha aTOoT cyeT MakcBenna: «...puandeckas npupoda BesfiM4uHbl NogYnHEHa ee maTemMa-
TMYecKon popme. ITO — Ta TOYKA 3pEHUs, KOTopas XapakTepHa And maTemMaTuka, HO OHa ABNAeTCH
BTOPUYHOM MO BpeMeHU And (puan4eckoro acrnekra, noToOMy 4YTO Af9 OCBOEHUS pas3fMyHOro poaa Benu-
YMH YenoBeYecKUrM MO3r CHavana OOSDKeH UMeTb UX npeacraBneHHbiMu B [Npupoge». [logyvépkHyTo
MHOI0.

A BOT MHeHue akagemuka B.J1. AHunnuHa: «YcepaHasa «crnyxaHka» MOXeT HaHecTu 6onbLuon Bpea,
Korga nosiydaeT NpaBO UCMOSHATL POSib «rOCnoXuny. Bepa TeopeTnkoB B Ge3rpaHUYHble BO3MOXHOCTH
MaTemMaTuUKu NpmMBENa K Ype3MepHoOMy n306unmo matematukm B pusnke. Akagemuk lNeTtposckon Akage-
MUK Hayk u nckyccts FO.[. MapkoB HasBarn 3Ty TeHOEHUMI0 «MaTemMaTU4eckon MHNaumMen B U3nke»:
«lMopobHO TOMy, Kak B 3KOHOMUKE Mbl 3aMeLlaeM HaTypasibHble LEHHOCTU OEHEXHbIMU 3HakaMu, Tak U B
dm3mrke Mbl 3ameLiaem pmsnyeckne oobEKTbl MaTemMaTUYeCKUMMN 3HakamMmu. B ycrnoBusx matemaTnyeckon
NHPNAUMM B oM3nke BO3HMKAET (heHOMEeH BUPTyalibHbIX (hM3MYECKMX OOBHLEKTOB, NMPOLIECCOB, OT-
AenbHbIX CBOUCTB, 32 KOTOPbIMU HE CKpbIBaeTCs, B 00LEM-TO, HUKAKOU OO BHLEKTUBHOMU PeasibHOCTUY.
BblgeneHo n nog4YépkHyTO MHOK, MOTOMY YTO cuMTaro Tak xe. B camom pene, rpybbi npumep, ecnu
nccnegys Myxy Mbl BfIOXKMM AaHHbIE CFIOHA, TO HUKOr4a He noslyYMM MyXM, a noflydynuM CROHa C Kpbifb-
amMu 1 Byaem AokasbiBaTb, YTO 3TO Myxa!

C nosiBneHnem Hekraccmyeckon onankn Knaccudeckas pmsmnka ns kpusmca He sbiwna! bonee Toro,
B Halwe Bpems, Ha 6ase abcTpakTHOW u3nke, NOSBAAIOTCA MHOXeCTBA TEOPUW, KOTOpble MbITalTCA
HanWTW 3€pHa UCTUH B BoOMpocax ecTecTBo3HaHud. [MoaBunack «lNoneBas cusmka» Onera PenyeHko,
Teopus KOTOpoWn eLlé Bornblue HanycTuna TymaHa Ha caMu NOHSATUSA CUIOBOro Nons 1 NpocTo nons. Teo-
pus Hukonaesa C.A. B ero Tpyge «9BONOUMS KpyroBopota matepum Bo BeceneHHony. Ecnn npoucxoant
«KPYroBOpPOT Matepum», TO He06X04MMO yKa3aTb, KaKOW SHEPrum 3TOT KPYroBOPOT MPOMCXOAUT, CMbICH
3TOro KpyroBopoTa WM Kakue npu 3TOM BO3HMKAKT PopMbl Matepun, 4yero He 6bino caenaHo.  [pyrue
TEOPETUKN HALLNN KTEMHbIE» MATEPUIO N SHEPTUIO, KOTOPbIE HE B COCTOSHUN 0OBACHUTB! A yXK Kak «pas-
apobneH» atom — 310 abecypa B unctom Buae! Henb3s ropogute oropoa! Bce oty Teopuu ganeku ot
peanbHOCTW [Npupoabl U He COOTBETCTBYIOT UCTUHHBIM 3akoHaMm [Npupoapl. Ckonbko 6bl ewe He co3na-
Banocb TeOpui B 9TOM HanpasBfieHUU, OHU HE MOTYT BblTb UCTUHHLIMWU XOTS Bbl MOTOMY, YTO OHM CO34a-
IOTCH Ha rMNOTETUYECKUX TEOPUAX Bbllle Ha3BaHHbIX KopudeeB Hadvana 20 Beka, O HAcTosLWEero BpemMe-
HW He nepelwleawmnx B pas3psag UCTUHHLIX! Bce aTu Teopun SBNSAIOTCA JKeHay4YHbIMU. TO, YTO KpUsnc B
Knaccu4eckon TeopeTU4eckon pusnke npoaornKaeTcd OO HaCTOSLWEro BpeMeHu, KpacHOpe4YmMBo caBuie-
TENbCTBYHOT BbICKa3blBaHUS B UHTEPHETE MHOMMX Hay4dHbIX gestenen. Npueeay nopy npymMepos:
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Mpodeccop Autokoscku Brnagnmup AKMMOBUY O JKeHayKe BO BCTYNNeHUW K Tpyay «dAdupoamHa-
MUKa»: «JhkeHaykom ABNsSieTCs COBpeEMEHHast TeopeTndeckasa pusnka. Kak oTnnumtb HayKy OT SfiKeHaykn?
Hayka — 370 nouck, 3To uccrneoBaHus, a He 3anpeT. Ecnuv Bbl B pe3ynbtate CBOUX AEAHUIN Npubnmkae-
TeCb K MOHMMaHUIO cyllecTBa Aena, To 9TO Hayka. Ecnv Bam 3anpeLiatoT aTo genatb, W Bbl OTXO0AUTE B
CTOPOHY, pagu COXpaHEeHUa npecTmxa AeNCTBYIOLEN LUKOMbl, TO 9TO M eCTb JhkeHayka. [loHumaeTe?
Korga, 1o lNyTuH ckasan, 4to oH oTbepeT y akagemun Hayk 10% B cuny, S Tak NOHAN, ee HeJOCTaTO4YHOWN
achbcpekTnBHOCTU. Toraa A ckasas, 4To BCeEM MNOBe3no, 4To A He [lyTuH. NoTomy, 4TO 4 6Gbl OTOGpan He
10%. £ 66l BbIrHan Bcex TEOPETUKOB, 3acTaBun Bbl UX 3aHMMATbLCH APYrMM HarnpasfieHWeM, KOTOPOe OHU
BooOwe 3abpocunn. N npoueHToB 40 OHM Obl NUWKMANCL cpasy». MHe o4yeHb Xanb, YTO HEKOMY mocrie-
JoBaTb ero copetam!

«B HacTosilwee Bpems pusmnka ncyepnana cBoOM BO3MOXHOCTU MHTEHCUBHOIO pa3BUTUSA U pa3BMBaeT-
CSl 9KCTEHCUBHO; y4YeHble BCE Yalle roBOpsT O Kpusuce Hayku. CuTyaums HanomuHaeT Ty, KoTopas Ccro-
Xunacb CTO NeT Hasad, nepeq OTKpbITUEM KBaHTa M Cco3daHWeM Teopun OTHOCUTENbHOCTU. JTO 3acTaB-
nseT MHOMMX uccnegoBaTenen nckatb anbTepHaTUBHbBIE NYTU Pas3BUTUA PU3NYECKUX OUCLMNIIMH U cCamMK
6a3oBble NoaxXoabl K peLleHno BONPOCOB UN3NKNY». ITO U3 BCTYNUTENBHOW CTaTbM «YPOBHEBbLIN NOAXOA
B dmsnyeckmx gucumnnuHax» Onera boHpapeHko n3 rpynnbl «bulikek». BoT kak cuntaet Oner Penyen-
KO B CBOEM TBOpeHun «llonesas pmsmnka nnmn kak yctpoeH mupy». "lMpumedatensHo, Yto ¢ Hadana 20
BEKa - C MOMEHTa MOSIBNEHNS TEOpUU OTHOCUTENBHOCTU N KBAHTOBOW TEOPUWU - HE BO3HMKIIO HWU OOHOW
NPUHUMNManbHO HOBOW pmanveckon koHuenuumn! Bcé, 4To caenaHo B (pyHOameHTanbHOW du3uke 3a
nocnegHue CTo neT - 3T0 B TOM WU MHOM BUAE pasBUTUE PENATUBUCTUYECKMX UIM KBAHTOBbIX MAEW.
Mpunyém kaxxabli cnegyoLwmin Wwar Ha 3TOM NyTU OKa3sblBaeTcHa BCE bonee HenenbiM! HoBble akcnepuMeH-
Tbl TPEBYIOT HeaZlekBaTHO BbICOKUX 3aTpaT Ha o6opyaoBaHMe 1 ABMAIOTCS, Kak NpaBuio, KOCBEHHbIMU, HE
NO3BONSAKOWMMN YTO-NNBO yTBEPXKOATb HaBepHsKa. YCNOoXHeHWe mMaTemMaTUdecKoro arnnaparta, B CBOH
oyepenb, AenatoT pusnky Bcé bonee 3anytaHHOM N TYMaHHON, ybuBasa nocrnegHmMe octaTkn om3nyeckoro
CMbICna B COBpeMeHHbIX Teopuax! B pesynbtate BCE yalle 3BYYUT MHEHWE O TOM, YTO Ternepb SAPKUX
PM3NYECKMX OTKPBITU OXnOaTh yxxe He npuxoantcsa!”

OTuUM BbIcKasbiBaHneM Oner Bblpasusi YETKOE MHEHWE MHOMMX Hay4HbIX AedTenen, HO OHWU He
BKIMOYAKOT B HEKNaccmyeckyo umsnky abcypaHyto Teoputo cTpoeHust atoma! U Oner ceBoer noneson
dm3mnke onnpaeTcsi, B OCHOBHOM, Ha TEOPUM N3 HEKITACCUYECKOM (PU3NKKN, KOTOPbIE CTapaeTcsa nepecTpo-
UTb NO CBOEMY BUAEHMIO.

C nocnegHen pason 1 C HUM COBEPLUEHHO HE COrfnaceH, NPOrpecc ocTaHoBUTb Henb3sa! [nsa Toro
4TO6bl MOSIBUNMCE HOBblE PU3NYECKME TEOPUU, OTKPbITUS HEOBXOOUMO M36aBUTLCA OT BCEX AOrM, BHY-
lWwaemblXx Ham B obLieobpasoBaTenbHbIX WKonax n B BY3ax. lNepectate npenogaBatb M HaBA3bIBaTb
aormaTtudeckne, 6ecnepcnekTvBHbIE TEOPUW, KOTOpble SBAAOTCA TOPMO30OM HayydHoMmy nporpeccy! A
9TOr0 HUKTO HE MOXET UK He XO4eT caenartb, NOTOMY YTO Kaxabln boutcst octatbcsa 3a 6opToM coBpe-
MEHHOro Hay4HOro, B 6ONbLUMHCTBE Crny4vasx JiKeHay4yHoro, kopabns!

Bonpoc ctouT, Kak roBoputcs, pebpom: noyemy 3a CTO C fINWHUM feT He BbIATU U3 Kpuauca? [nas-
HOe B TOM, 4YTO Yy4YéHble Havana 20 Beka, pa3pabaTbiBas KBAHTOBYIO TEOPUIO, TEOPUKO OTHOCUTENBHOCTH,
CTPOEHUS1 aTOMOB MO MNSflaHETapHOM CUCTeMe, MocCYUTanu, YTO KpU3NC MUHOBAST, YTO CBepLUMach Hayu-
Has pesontoums! Ho ato coBeplueHHO He Tak! [leno B TOM, 4TO Knaccuyeckas pusmka, B OCHOBHOM, CO3-
AaBarnacb 9KCnepuMeHTanbHbIM NyTEM — cHayana npoBOAUIIUCE OMbITbl UM aHaNM3NPOBaNUCh ABMNEHUS
Mpupoabl, a 3aTem BbIBOAMANCH Teopun n 3akoHbl, KOTOPbIE B NMOSIHON CTENEHN OOBACHANN ABMEHUS U
3akoHbl Mpupoabl. HetoToH, co3gaBast 3akoHbl MexaHukn 1 3akoH BecemupHoro TaroteHus, ndydasa Cunbl
OENCTBUA, B3aMMOLENCTBUN, HE BHUKAN B Npupoay npovcxoxaeHus atnx Cun, a ctaBun OnbiThl C YXe
OencTByoWUMN cunamu. B Teopusx OMHWTENHA He Oblno YETKOro O6bACHEeHMs TepMMHaM: Macca,
MHepTHasA Macca, Macca NMoKosl, O KOTOPbIX 0 HACTOALLEro BpeMeHn uayT Cropbl, NO3TOMY ero Teopuu
ObINI NOBEPXHOCTHLIMU M OCBELLLaN TOMbKO TO, YTO ObIfO BMAHO, MOXHO CKasaTtb, Ntobomy nccnegosa-
Ten, HO He Kaxabli 3TO 3amevan. B ganbHenwem HaydHble gestenu 6pann Teopun HblOTOHaA Kak ak-
CNOMbI. HUKTO He BHMKanN B camy CYLHOCTb rpaBUTaALMOHHOWN 3HEPruu, B3anMOCBA3N U B3aUMOOENCTBUS
Mexay aHepruen n matepuen! Yto, co6CTBEHHO M NpuBENO B KOHUE 19 Beka K KpU3WCY KrnacCcuyecKkom
dunamkun! B 20 Beke LUMPOKO CTanu UCNONb30BaTh ANIEKTPOIHEPTUNIO, XOTSA A0 HACTOSLLEro BpemMeHu pusu-
KW HEe MOryT JaTb BpasyMUTENbHOIO OTBETa Ha BOMPOCHI: YTO Xe Takoe 3reKTPUYEeCTBO, €€ CYLLUHOCTb,
npouecc e€ BO3HMKHOBEHUS!, YTO HECET U NepenaéT aTy aHepruto? Mo KpanHen mepe, He «NEKTPOH»!
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Makc lNnaHk cuynTaeTcs OCHOBOMOMOXHWMKOM KBaHTOBOM Teopun. OH Npegnorioxusi, 4To cBeToBas
SHeprus BO3HUKaeT MarnbiMy NOpunaMn — KBaHTaMu. B 3ToM OH ObIn npa., 34ecb NpocTas noruka, ecnu
CyllecTByeT CBETOBasi 3Heprus, criegoBaTenibHO, UMeeTCa U NpedesibHoO MUHUMarnbHaa vactuua 3Tomn
SHeprun. 3To aHanorM4YHO TOMy, Kak B CBO€ BpemMs J1eBkun ¢ [leMoKpuTOM onpeaennnn aTomMm — Korb eCTb
BELLEeCTBO, TO 06A3aTenbHO eCcTb NpedesibHO Manas Hegenumasi Yactuua, U3 KOTOpbIX 3TO BELecTBO
chopmmupoBaHo. Ho gaTb BHATHOrO, OTYETNIMBOIO onpeaesieHne 3Ton YacTuubl, BOT yXXe [Ba C MofoBu-
HOW ThbICAYENEeTUn HUKTO He cmor. BCé cocTomT u3 maTepum, HO CYLLHOCTb MaTtepum HUKTO He 06bSACHWN
0o cux nop! Tak e 1 C KBAHTOM, TEPMUH BO3HUK, HO OOBACHUTL, YTO e Takoe KBaHT AeUCTBUA, HUKTO
Ao cux nop He moxeT! B 10 Bpema Hu [naHK, HU OWHLITENH, OCHOBHblE pa3paboTymkm KBAHTOBOW TEO-
puvn, He MOrnu aTb emy onpefeneHve, OTBETUTb Ha BOMPOC: YTO e Takoe KBaHT cBeTa? 34eCb Xo4eTcs
NPMBECTM HECKOMbKO BblAEPXKeK u3 buorpadmyeckon kHurn «Anbbept SnHwWTenH — Teopeu n ByHTapb»
B. Nodmana npu yyactn 3. [okaca, uag. «lporpecc» 1983r., r. MockBa. «...A 12 gekabps 1951 roga,
y)XXe Ha CKroHe neT, QnHwTenH nucan ceoemy apyry becco: «Bce atn 50 net 6€CKOHEYHOro pasmbliLuse-
HUS HX Ha MOTY He NpuMbnn3nnmn MeHst K OTBETY Ha BOMNPOC YTO Xe Takoe KBaHT CBeTa? B Hawwm gHu nto-
Bbon marnbyuvLiKa BoobpaxaeT, YTo eMy 310 n3BectHo. Ho oH rnyboko owmnbaetcal» U oH He kpuBun ay-
wow! Beab 4To6bLI FOBOPUTL O KBaAHTE CBETa, HEOHXOANMO UMETb YETKOE NpeacTaBfieHne O NpUpoae ero
nosBNeHns, oTKyga nosiBunachb ata nopumsi SHEprum, NPUHUUN BO3HUKHOBEHUS, YTO SBMSIETCA €€ UCTOu-
HUKOM M NOYeMy CBETOBasi AHEPrus pacnpocTpaHAaeTcs paBHOMEPHO O6bLEMHO paauanbHO OT UCTOY-
HuKa aHeprun? (Hwxe, Teopusa, 4acT OTBET HaA BONPOC IMHLUTENHA, YTO Xe Takoe KeaHT CeeTa?) Hu B 10
BPEMS, H/ B HalM OHW, HET OTBETOB Ha 3Tu Bonpock!! Mo3Tomy, ecrnv B Teopun uMeeTcs psg HeocBe-
LLIEHHbIX BONPOCOB, TO NEPEBOANTL 3TY TEOPUIO B pasps Hay4yHOM UCTUHBbI HENb34, a TeM bonee pykoBo-
OCTBOBATLCS 3TON Teopuen B pas3paboTke CBOMX HOBbIX Teopuit! B Halwe BpemMs BO MHOMMX Hay4HbIX
oTpacrnsx, MHOTMMW Hay4YHbIMW OEeATEeNAMU UCMOSb3YTCA TEPMUHbI KBaHT, KBaHTOBaHUe, HO CMbICH
9TUX TEPMUHOB HMKAKOrO OTHOLLUEHUSI HE MMEIOT K NepBOHAYarbHOMY CMbICIY, 3arl0OXEHHOMY B 3TU Tep-
MUHbI [1aHKOM 1 QNHLUTENHOM.

BO3bMEM SMHLITEMHOBCKME TEOPUN OTHOCUTESNBHOCTU. B UCTUHHOCTL 3TUX TEOPUN HE BEpUn U cam
AnHWTEenH. O6 3TOM fyyLle BCSKMX aHanmM30B ero Teopu roBopuT ero nucbmo: «28 mapta 1949 roga oH
nucan nucemo ConosuHy, nosgpasuBLuero ero ¢ 70-tunetuem: «Bam kaxeTtca, 4TO A B3upar Ha TpyAa
MOEW XWN3HU CO CMOKOMHbLIM yAoBMeTBOpeHnemM? B6nmsn ato Beirnsant nHade! HeT HM OOHOMo NOHATUS, B
YCTOMYMBOCTM KOTOPOro A 6bis1 Obl yOEeXXaEH. A He yBEPEH BOOOLLE, YTO HAX0XYCb HA NPaBUITLHOM MyTUY.
M3 aTux nucem MOXHO caenaTb eOVHCTBEHHbIN BbIBOA — QUHLLTENH TOSbKO K KOHLY >KM3HU MOHSAM, YTO
roe-To coepLumn owubky, a ucnpaenaTb €€ yxe He Obino HU cun, H1 BpeMeHu! To, YTO K KOHLY CBOUX
OHen OH Obln pasoyapoBaH CBOEW Hay4YHO TBOPYECKOW OeATerNIbHOCTbIO, rOBOPUT TOT hakT, YTo 3aBeLuan
NnoxopoHUTb cebs B 6eaecTHOCTH!

[MoaToMy MeHs yauBnsieT No3uums nocriegoBartenier Teopun AMHWTENHa, KOTopble ero Teopun bpa-
nn 3a ocHOBY B pa3paboTtkax cBomx Teopuin! Owmnbka Obina He TONbKO DWMHLLTENHA, HO N BCEX CTOPOHHU-
KOB Hekrnaccuyeckom omsnkm U Anst MeHs ata owmnbka sicHa, kak 6oxuin geHb! Owmnbka 3akntoyanach B
TOM, YTO BCE MX Teopun Obinv NOCTPOEHbI Ha, Ka3anocb Obl, He 3bIbnemon nnatopme aTOMHOM Teopun
CTPOEHUS BELLECTB, KOTOPYHK HUKTO M3 HUX HE CYEM HYXHbIM, 51 Bbl CKa3as, He nocmMen nepenposepuTb!!
BeOb HEBO3MOXHO Ha MMMNOTETUYECKMX TEOPUHAX CO3daBaTb HOBble UCTUHHbIE TEOpUUM — OHWU Bcerga
OyayT ocTaBaTbCs TOMBKO rMnoTe3amu!

Hy a 3a atomHyto mogenb bopa-Pesepdopaa n roeoputb He xodeTca! K 21 Beky aTa Teopua npvee-
na k abcypany. Begb 6onee crta net «ns3geBaroTCcsa» Hag aTOMOM, APYrM CrOBOM 3Ty npouenypy «apoo6-
neHnsi» atoma HaseaTb He mory! Camu nogymawnTe, 3a4em Npupoge HyxHO Bbino co3gaBaTh UM OTKyAa-
TO 6paTb NPOTOHbI, HENTPOHbI, ANIEKTPOHbI, NIENTOHbI U MPOYMNE ANEMEHTAPHYIO YenyXy, YTOObl BTOMKHYTb
X B aTOMbI, @ YK 3aTeM 13 aToMOB hopmupoBaThb BellecTtsa! [Npupoga takoe n3obpectn He morna, aTo
MOr caenaTtb TONbKO BocNanéHHbin Pasym Yenoseka!

XoyeTcs NpoBeCcT HEBONbLLOW aHanNn3 NPUYUH, KOTOpble CNOCOBCTBOBANN BO3HUKHOBEHWUIO HEKMac-
cnyeckon umsmke. A gaBHO NPULLEN K BbIBOAY, YTO ABa OCHOBHbIX dhakTopa COnyTCTBOBANU NOSABAEHUIO
abcTpakTHoM oun3nkn. epBbin — 3TO MOAa TOro BpeMeHU Ha abCTpaKTHOE MbILNEHME, KOTOPbIe HUYEro
obLiero He nmelT ¢ peanbHOCTbIO Mpupoabl. I BTOpon — nosiBrieHMe ctumynupyowero gpakropa Hobe-
NeBCKMX npemuii. BTtopon 6bin SIBHO rOCMOACTBYHOLWMM (PakTOPOM, KOTOPbIM MOSIb30BaNMCh HayYHbIe
Kopuden Toro BpemMeHu, a To4Hee Hay4yHasa Mmadua BO rnaBe ¢ KPECTHbIM OTLOM DUHWTEUHOM. (OTO
YMCTO MOE MHEHME, OCHOBAHHOE Ha MPOCTOM fornyeckon uenodke). lNpocnexusaeTcs npocTasa Lenoyvka
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AENCTBUA Hay4HbIX MaOMO3HbIX CTPYKTYP — KPYroBOW MOPYKOMW, Hanpumep — QUHLWITENH pa3pabaTtbiBaeT
TEOpUo, KOTOPYH peueH3npytoT MNnaHk n gpyrme, SNHWTENH nonyvyaeT Hobenesckyto npemuto. [naHk
CO30a€T KBAHTOBYI TEOPUIO, KOTOPYI peuleH3upyeT IuHWTenH, bop, Pesepdopna, npemuio otgaroT
Mnanky. bop, Pesepdopa paspabaTtbiBaloT nNnaHeTapHyt CUCTEMY CTPOEHUS aToMa, KOTOpPYK noaaep-
XnBarT IMHLWTENH, NnaHK, Npu4ém BCe MX TeopUM COCTLIKOBbLIBAKOTCH, APYr C OPYroM, HECMOTPS Ha TO,
YTO Kaxkgas M3 9TUX TEOpPUN He UMEeET YETKMX (POPMYNMPOBOK WU He nepeBefeHa B paspsan ucTuH! Tak
poxganacb Heknaccumyeckasi, a TodHee abcCTpakTHaa TeopeTuyeckasa busvka, B HaCTosILLEe BpeMsi eé
Ha3blBalOT (PyHOAAMEHTaNbHON TeopeTU4YecKon (PU3MKOM, YTO COBEPLUEHHO He COOTBETCTBYET AEeUCTBU-
TenbHocTn! B panbHenwem HOBOe MOKOoSieHWe, UCMONb3yd aBTOPUTETHblIE TEOpUMM Bbllle Ha3BaHHbIX
kopudeeB, a TOYHEE UX MMEHa, TEPMUHbI, TEPMUHOMNOMNIO, pa3pabaTbiBany CBOW HOBblE, TaKMe Xe Ty-
MaHHble Teopun, 3a KOTopble Nony4yarT HoBeNneBckne NPemMUK, YTO N SBMSETCA NPOAOIKEHNEM CyLLECT-
BOBaHUSA Hay4YyHOU Madpum 1, KOTOpbIE 3acCOPUIM HayKy TYNUKOBbIMU, abCcypaHbIMU TeopusiMn. [puHUmMn
npocTon: «paspabaTbiBan Te TEOPUU, KOTOPbIE MOAHbIE HA AaHHbIN Nepuon BpEMEHM 1 3a KOTopble nna-
Tat»

MpuLwno Bpems K packpbITUIO HECOCTOATENBHOCTU, Jaxe abCypAHOCTM TeOPUN HeKnaccu4yeckon um-
3UKN. HayyHylo 3HAYMMOCTb PENSATMBUCTCKUX TEOPUA HET CMbICNa aHanuaupoBaTb M paccMaTpuBaThb,
NOTOMY 4YTO €€ co3faTesib caM He Oblfl B HUX YBEPEH, YTO UCXOAUT U3 ero nucbMa Kk ConosuHy 28 mapTta
1949 ropa.

KBaHTOBYlO Teoputo paspabatbiBanm Makc NnaHk ¢ AnbbepToM SMHLWTENHOM, HO HU TOT HU APYron
He MOrnn AokasaTeSflbHO OOBbACHUTb, YTO TaKOe KBaHT, KBAHT AEWCTBUS MOTOMY, YTO OHW HE BHUKIM B
CYLWHOCTb NPOUCXOXAEHUS KBaHTa, OT Yero OH Bo3HMKaeT. CobcTBeHHO 06 aToM OnHWTENH 12 aekabps
1951 rogy nucan gpyry becco. Noatomy, Bce pa3paboTku, KOTOpble BENUCH B AaNbHEWLIEM Ha UX TeO-
pUKn, ABNAIOTCHA TakUMU Xe abCTpakTHbIMWU, HAYEro He OOBbACHSALWMMK pa3paboTkamu, XOTs Obl NOTOMY,
4YTO HET BO3MOXHOCTM CO3A4aTb TO, O YEM HET YETKMX B6EeCKOMMNPOMUCCHBIX MOHATUA O BO3HWKHOBEHUU
CBETOBOM N COMHEYHOM 3Heprun. HeT oTBETOB Ha BONPOCHI: OTKyAa B3ssiacb Unn BepéTtca aHeprns ans
CO3[aHns KBaHTa AEUCTBUA, a [MaBHOE 3TO caM NPUHLUN BO3HUKHOBEHUS SHEPIUM U, €€ farnbHenlee
06bLEMHO paguanbHoOe pacrnpocTpaHeHue, APYrMMKU CrioBaMu cam MNMPUHUUN OBUXEHWE COSTHEYHOW, a
TaM He TONbKO CBETOBas, HO U Apyrue aHeprun. [osBunca gaxe KOpNyCcKynsipHO-BOJTHOBOW Ayanu3m
— Teopusi OBWKEHUSI CBETOBOW 3HEPruun, a ata Teopus He BKNagblBaeTCsl HX B Kakue pamku. Begb ons
OBVKEHUST KOPNYCKYN HY)XeH BaKyyM, a Ang BOMH Heo6xoauMO MatepuanbHoe none, BMecte OoHu ab-
cypa! downu o Toro, 4To TEPMUHbI KBAHT, KBAHTOBaHME MPUMEHSIIOT, IAe TONbKO MOXHO U HeMb3s, Aaxe
co3fann KBaHTOBYHO MexaHuKy! Kak MoXHO co3gaTb K8aHmMo8yH MexaHUKy, He UMeSd HU Marneunero
MOHATUA O CYLLIHOCTM CaMOro KBaHTa?

Tenepb nepengy K NOrMYeCcKoMy aHanuady BCKPbITUIO abcypaHOCTM camoun abecypaHon Teopun 21 Be-
Ka, Teopun cTpoeHusa atoma. HayHy aHanua c onbita [xo3eda TomcoHa. WUTorm ero paboTbl Gbinun
onybnukoBaHbl B 1897 r. B cBoem onbiTe TOMCOH A0OKa3biBars, YTO BCe YacTuLbl, 0bpasytolme KatoaHble
ny4yn, TOXOECTBEHHbI APYr APYry U BXOOAT B cocTaB BewecTBa. CyTb OMbITOB 1 rMNoTe3y O CyllecTBOBa-
HUN MaTepun B COCTOSIHMM eLwé Bonee TOHKOro ApobneHnsi, Yem atoMbl 1 BbINN Ha3BaHbl ANIEKTPOHaMM.
OneKTpoHaMn HaZenunM atoMbl, B KOTOPbIX UX KOM-BO COOTBETCTBYET MOPAAKOBOMY HOMEpPY B XUMUYe-
ckoun Tabnvue aneMeHToB. Bnocneactsun anekTpnu4yeckMM TOKOM CTanun HasbiBaTb ABMXXEHME 3NEKTPOHOB
B NpoBogHuKax. lNMonyyaercs, 4TO INEKTPOSHEPINI0 HECYT ANIEKTPOHbI, KOTOPbIM KPOME HecyLlen UMK
SHEepruun, Hy>xHa SHeprusa ans CBoero ABMXEHUS U, MPUYEM B NNOTHbLIX MaTepudax! Ho 370 xe yncrenwmm
abcypa! Cpasy xo4y OTMETUTb, YTO BaKyyM B COCyAe, HU KakKMM HAaCOCOM HEBO3MOXHO MOMy4nTb. Tam
OCTaETCs paspsKeHHbIN BO3yX, T.€. TAKOW Xe aTMocepHbI BO34yX, TOSMbKO Mo oTpuuaTesibHbIM AaB-
NeHneM OTHOCUTENbHO aTMOCEPHOro AaBneHnsa Ha 3emne. PaspsikeHHbI BO34yX B OTKAYEHHOM COCY-
[e COCTOUT U3 aTOMOB TaKOM Xe CMecu ras3oB as3oTa, KMCNopoaa, B KOTOPbIX HAXOAATCS, COrfliacHO Co-
BPEMEHHOW TEOPUN CTPOEHUS aTOMOB, TakMe Xe MaTepuarbHble YacTulbl, ANEeKTPOHbI, NMPOTOHbI, HEN-
TPOHbI U Np. dNemMeHTapHble MaTepuarnbHble YacTuubl. Bo3HukaeT Bonpoc: Kak MoxeT aBuraTbCcs, a TemM
Bonee HeCTM JHEPruto, dNEKTPOH UNK pyras maTepuanbHas yactuua, NycTb AaXe MeHblle atoma, B
MaTepuanbHbIX POpMaXx, COCTOALMX U3 aTOMOB U TaKUX Xe 3NIEKTPOHOB U MPOYUX dNIeMEHTApPHbIX MaTe-
puarnbHbIX YacTuL, 3aKITOYEHHBIX B 3TUX aTOMax? OTO YNCTOE HapyLleHne 3akoHa KynoHa n coBepLleHHO
He BO3MOXHO MO CBOEW CyTu, Nobble MmaTepuanbHble YacTulbl MOryT ABUraTbCs, Tem bonee ¢ 6onbwWmMn
CKOPOCTSIMU, TOSIbKO B MYCTOTE, KOTOPOW B MPUPOAE HE CyLeCTBYEeT Uin B cpede C Masion nnoTHoCTLo! B
onbiTax C 9NEKTPOBaKyyMHbIMU npubopamu, B YEM 51 yBEPEH, Cbirpan 3nyk LWYTKY MNCUXONOrnMYecKni
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PaKTop — 3KCMEPMMEHTATOPbI CYMTANKU, YTO OTKaymBasa BO34yX, Tam obpasyeTcs nycTtotTa — BakyymM, HO
3TO HEBO3MOXHO W, KaKk Mbl y3Haem 13 Teopuu, MNMpupoaa He TepnuTt nyctoThbl! [loaToMy, Npupoaa
KaTOAHbIX ny4en B onbiTe ToMcoHa He Obina packpbiTa 4O NIOrMYeckoro KoHua, 6bin aKkCnepuMeHTanbHbIn
dakT 1, 6bina TONbKO rMNoTesa, KOTOPY NPUHANM 3a UCTUHY, YTO U NPUBESIO HayKy K abcypaHomy aene-
HuioO Hegenumoro! Kpome Toro, Teopus ToMCOHa HapyllaeT Knaccuvyeckun 3akoH KyrnoHa, KoTopbin
He 0aéT BO3MOXHOCTKN cobpaTbCsa B O4HOM MECTe OA4HO MONSAPHbIM MaTepuanbHbIM YacTulam, KOTopble n
cumTanu KatogHbiM 06riakoM, CryCTKOM 3f1EKTPOHOB, MepexoadliMMmn BnoCneacTBUM B KaTOOHbIE IyyMu.
Kak roBopuTcs, € Nérkon pykn ToMcoHa 1 Havanun «apobutby» aTom.

B Teopuu npupoaa OBWXeHUS KaTOAHbLIX Jyden Takada Xe, Kak U OBUXKEHUE 3MeKTPO3Heprum B nNpo-
BOOHMKax, A Beab, Aaxe B Hall BEK HM OOMH PU3MK HE MOXET AaTb TOYHbIA, SCHbIA, HE Bbl3blBaOLLUI
COMHEHUI, OTBET Ha BOMPOC: TaK YTO XK€ TaKoe 3NeKTPUYeCTBO, INEKTPOIHEepPrusi, INeKTpnYecKkum
TOK? Ha atm Bonpockl Teopusi gaé€t oteBeThl. [MapagokcanbHO TO, YTO AaXe Ha JhKeHay4yHOW Teopuu
OBWXEHUST QNEKTPOIHEPTUMN  PUBUKU-IKCNIEPUMEHTATOPLI ONpeaennniv  napameTpbl 3NIEKTPOIHEPTUM,
KOTOPbIMM MOfb3yemMcs A4S pac4ETOB NMPOBOAHNKOB 1 NOTPEBUTENEN 3NEKTPOIHEPTUN.

Teopus cTpoeHna atoma B COBPEMEHHOW NHTepnpeTauumn asnseTcs abcypaom B Yiuctom Buae! 31o
JokasaTb He coctaBuT Bonbluoro Tpyga. Hayano teopum cTpoeHust atoma Obiflo 3anoXeHO BMEcTe C
3apoXaeHMeM Heknaccuyeckon, abcTtpakTtHon usnkm B KoHue 19 Beka Hunbcom Bbopom n QpHecTom
Pesepdopaom, KoTopble 3a OCHOBY B35SIM rMnoTe3y TOMCOHa, 006 asrieKkmpoHe. XOTS BHATHO OOBACHUTb
nnaHeTapHyl CUCTEMY CTPOEHUA aTOMa HU B TO BPEMS, HN B Halle BPEMS HUKTO HE MOXET, pa3Be 4To
abCTpakTHbIMM NOHATUSAMU. A KTO MOXET OOBbSACHUTBL: KakK B SSAPO ypaHa «3aTonkanuny 92 ogHOMOMKOCHbIX,
NOSNTOXUTENBHO 3apPSAXKEHHbIX dfleMEHTApPHbIX MaTepuanbHbIX YaCcTUL-NPOTOHOB, BOKPYr KOTOPbLIX «pacrno-
naratoTcs» 92 oTpuuaTenbHO 3apSXKEHHbIX 3NIEMEHTAPHbIX MaTepuanbHbIX YacTUL-3NEKTPOHOB? A yxe
He roBOPK O HENTPOHaX M npoyven apebeneHn, KOTOPY « OTKpbINU». Beab aTo aABnsetcs rpybenwmnm
HapyLleHneM 3akoHa KynoHa O B3aMMOLENCTBUN 3aPSKEHHbBIX 3NIEKTPUYECTBOM YaCTUL, KOTOPbLIN OTpU-
UaTb UNU ONPOBEPrHYTb HUKTO He cMoxeT! MNpupoaga cobpaTtb B Kydy 92 OAHOMOSIKOCHBIX 3apsKEHHbIX
YyacTuL He Morfa, 3To Morna caenaTb ToNbKo haHTasna Pasyma — Henosek!

K 21 Beky B aToMe «Halnny» ewé gecATka ABa areMeHTapHbIX MaTepuanbHbIX YacTul, BKIIYas
KBapKN N 3TO eLle He npedesi. Ho ux He TONbKO «HaxXoaAaT» HO daxe «n3MepsatoT» KOk e Haxogar ane-
MeHTapHble YyacTuubl? [Ja o4eHb NPOCTO — 0ObIYHBIMK poKycamu! HEBO3MOXHOCTb MOMYYUTb BaKyyMm, B
MOSIHOM 3HAa4YeHuM ITOro croBa, NoaTBepXxAaeT 3akoH Teopum «[1pPOCTPAHCTBO HENb3A HU CXaTb, HU
pacTtaHyTb!» OTCloga, BCe ONbIThbl, NPOBOANUMbIE B «BaKYYMHbIX» YCTAHOBKaX, ABMASKOTCS HE YTO MHOE, Kak
dOKyCbl, NPOBOAUMBIE NCKYCHBbIMU Hay4YHbIMN OOKYCHUKaMMU.

Ha c4éT (pn3nKoB-94epLUMKOB Y MEHS1 NPOCTO — HET s4ep, HeT U (PU3NKOB. BONbLUMHCTBO YYEHbIX B
obnacTtn CTpoeHus atoma He BEPAT B TO, YTO OHM MUCCREnyT, NpenogatnT. OTO Takke TOYHO, Kak 60sib-
LUMHCTBO CBSILLEHHMKOB B MUpPE He BEPST B TO, YTO NponoBeaytoT. Ho HKM Te, HY apyrve HUKorga He nome-
HSAOT CBOMX B3rnsigoB, MOTOMY YTO 3TO MX xneb. A nuwmntbes xneba HUKTO He 3axodeT! A xe Bepyto
TONbKO B UCTMHY 3akoHoB [lpupoabl, 3akoHoB Passutusa lMpupoabl, KOTopble cyulecTBytOT. KoTopble
NMOHATHbLI NOOOMY, KTO 3aX04eT MX NO3HaTb U, KOTopble ByayT OTKPbITHI B Npouecce No3HaHus Pasymom —
Yenosekom. lMoTomMy 4TO mpouecc No3HaHuA BeckoHedeH, kak GeckoHeyHa BceneHHas. OTu VCTUHbI
OOCTYMNHbI MOHUMAHMIO U HUKOrga He ByayT pacnnbiBYaTbiMU, TYMaHHbIMU, KaKUMW B HACTOsILLEE BPEMS
onepupyrT PU3NKK, KOTOPbIE, MOBTOPHCH, CaMu B 3TO HE BEPAT UIK BEPST, Kak dpaHaThbI.

CTposAT AOpOorocTtosmMe MHCTPYMEHTbI Ans (OOKYCOB 3TO CUHXPOMA30TPOHHLIE YCKOPUTENW, KOII-
nangepbl — B HUX CO34at0T BakKyyM, XOTH BCE MPEKPaCHO 3HAtOT, YTO CO34aTb BaKyyM B 3€MHbIX YCNOBUAX
HW B KaKOM COCy[e HEBO3MOXHO. B OTKa4YeHHbIX CMHXPO(a30TpOHAX OCTAETCA pPaspsKEHHbIN BO3OyX C
oTpuuaTeNibHbIM AaBNeHNEM MO OTHOLUEHUIO K aTMocdepHOMY AasrieHuto. MpeanonoXxnmM Ha MUHYTY,
4YTO TEopUsl CTPOEHNA aToOMa cripaBegnnBa Torga Bo3ayX, Kak M3BECTHO, COCTOUT B OCHOBHOM M3 CMecKu
aToMOB a30Ta, KMCropoaa u atToMoB Ap. ra3oB. Bce aTn atombl, COrflacHO TOW XXe Teopun CTPOEHUS aTo-
MOB, COCTOAT W3 [MPOTOHOB, 3JIEKTPOHOB, HEWTPOHOB W MPOYMX, BblOYMaHHbIX (OOKYCHUKaMun-
aKCnepuMeHTaTopamm, arieMeHTapHbIX MaTepuanbHbIX YacTul. Tenepb CKaXXnTe Ha MUMNOCTb, Kak Yyepes
Takoe CKOMeHne afieMeHTapHbIX YacTuL,, OCTaBLUMXCSA B BaKyyMHbIX YCKOPUTESNSX, (POKYCHUKU pa3roHd-
IOT Takue e 3fieMeHTapHbIe YacTuubl OO CBETOBbIX CKOpoCcTen? 1 nosepto B 3TO, ecnv Bbl npongéte
yepe3 MHOMOTbICAYHYK TOMMY MUTUHIYIOLWNX, XOTA Obl, CO CKOpOCTbio newexoga! Bcé ato 6ned, kak
roBopuTcs, B unctom Buae! BosHunkaeT Bonpoc: anga yero ato genaetca? MHorme cuuTtaroT, YTO paspa-
BOTKy Teopui Heknaccmyeckon omankmn NogaepXKmBany n onnavvmeany NpaBMTENbLCTBA MHOMMX €BPONen-
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CKUX CTpaH Ans yTBepXAaeHus uMmunaxa. Kpome 9TOro B KaXaoW CTpaHe MMEEeTCHA ropCTKa «YYEHbIX»,
KOTOpble NPOABMUraloT TEOPUM HEKITAaCCUYECKON (PU3NKN K, eCrN KTO-TO NbiTaeTca abCypAHOCTb UX Teo-
pUN, To roBopAT — Bam 3710 He noHATk! [MonyyaeTcs, 4TO M3 MUNNMAPLOB HacefleHUs 3eMHOro Lapa
TONbKO M3BpaHHbIE MOry MOHATb X abCTpaKTHbIE TEOPUN. ITU «YYEHBIE» HUKOrAA HE MOMEHSOT CBOUX
ybexaeHunn, Tak kak aTo ux xneb, a peako, KTo cnocobeH AennTbCca CBOMM Xriebom.

OCHOBHOWM NPUYMHON yXxo4a HayKu U3 Krnaccmuyeckom omsnkm B abCTpakTHY0 prsnky 6bIr1o To, YTO
BCE Hay4Hble Teopumn CTpousacb Ha He nepeBefEHHON B UCTUHY NnaTtgopme — rmnotese aToOMHOMU Teo-
pun cTpoeHusa BelwecTB! OTa Teopus cywecTByeT 6onee nontopa TbiCAYENeTUs, NpM 3TOM OCTaBasACh
rmnoTeson, a Bce Teopumn, GepyLime 3a OCHOBY rMNoTeTUYeckyto, ByayT octaBaTtbcs runotesamu! pybas
owwunbka 6bina gonyuwieHa eé ocHoBatenamu JIeBKMMOM M ero yyeHukom [emokputom. Begb HM oauH
3aKoH, HM OOHY TEOpPUI0, HM OOHY TEOopeMy U, Aaxe, akCMOMY Henb3s NpUHUMaTb Ha Bepy, kem Obl HK
61 Mx aBTopbl! HeobxoamMmo 3aHOBO NPOU3BECTM aHanu3 1 yoeautbCca B UCTUHHOCTM UM OLIMBOYHO-
CTW UX, TOJNbKO NOCne 3TOro UCMNonb30BaTh UMK HE UCMOMb30BaTh MX B pa3dpaboTke ceomx Teopuin! Eweé B
17 Beke PeHe [ekapt cumtan: « COMHEHWE He eCTb HeEBepUe B NO3HABAEMOCTb BCENO CYLLEro, HO N1Lb
NpuémM ansa HaxoxaeHus, 6e3ycrnoBHOro, JOCTOBEPHOro Havana 3HaHun!». A ero adopuam: «ns Toro
4YTOObI NO3HaTb UCTUHY, HEOBXOAMMO XOTH Bbl OAMH pa3 B XKM3HM BCE NOABEPrHYTb COMHEHUIO, HACKOSbKO
9TO BO3MOXHO!» - He umeeT ueHbl! Kputepnem UCTUHBI OH cuntan+ AcHoctb n OtyétnumeocTtb!! N 910 —
nctmHHo! MNoTomy, 4TO TONMbLKO Torga, Korga s NoABepPr COMHEHUIO BEKAMU CHUTaBLUYKOCA UCTUHOW aToM-
HYIO TEOPUIO CTPOEHUS BELLECTB, A HalIEN B Hen rpybeniieto owmnbky, KoTopas 1 gana Ton4YoK K HOBOW
Teopun CTpoeHns BellecTB. [1poBeaém, BMECTE C YMTaTeNeM aHann3 BO3HMKHOBEHUSI aTOMHON Teopuun
CTPOEHMUS BELLECTB U HAaWAEM 3Ty OLLNOKY.

Xoa MblILWNeHNs y rpekoB Obif BEPHbIN: €CN eCTb BELLECTBO, CrieaoBaTeflbHO, 0683aTeNbHO A0MKHO
OblTb TO, U3 YEro OHO COCTOUT. B 3TOM COMHeHUI ObITb HE MOXeT. MpaBUNbHO OHU NPUMEHUNN MeToq
aeneHnsa-gpobneHns ansa nonydeHunsa cybecraHuun. [anblie oHW nNpaBuibHO NpeanonaratoT, YTo y nbo-
ro BewecTBa ecTb Npegen AeneHns, notomy 4to obomMy CcyLecTBEHHOMY eCcTb ABa npeaerna, Kak BepXx-
HUIN, MaTepmnanbHas popmMa - BewWecTBO, Tak N HWKHUI — ganee Hegenumas vyactuua — Ha rpeyvyeckom
A3blke — aToM. Ho 3aTtem nepen HMMK CTan BOMPOC: Kakasd NpUYnMHA Takoro OrPOMHOr0O, MOXHO CKasaTb,
BGecuncneHHoro Komn-ea, NPUYEM COBEPLLEHHO pasHbIX, MatepmarnbHbiXx opm? OHKU pelmnnv, 4To aToMbl
B pa3nnyHbIX BellecTBax OTAn4alTCca Apyr oT gpyra pasamMepomM u BeCoM. OT0 Oblnl cambii IPOCTOM NyTb
Anst o6bACHEHMST OTPOMHOIO Kos-Ba BewlecTs! BOT 34ecb OHM 1 COBEPLUMN OLLIMOKY 1, BEPOATHEE BCErO
NMOTOMY, YTO Y HUX He ObIfIO0 OMMOHEHTA, KOTOPbIA NPUMeHUn Obl BOT Takylo NOrMYeckyto Lenoyky. Beap,
4yTOObLI ApOobUTh NtoboE BeLecTBO, HEOOXOANMO NPUMOXKUTL SHEPTULD, MPUYEM PA3NUYHYHO 3HEPruK, B
3aBMCUMOCTM OT BeLecTBa 1, 06s3aTenbHO, YyTb 60MbLUYI0, YEM SHEPTUSA, CBA3bIBaKOLLAs 3TN BellecTsa!
CnepoBaTtenbHO, BCE pasferniéHHble YacTu ObiNu 3HEePreTMYeckn CBSI3aHHble Mexay Cobon, NPUYEM
9HepreTUyeckas CBs3b Mexgy atomamu, 4YTo Obiflo BUOHO U3 ONbITOB, Bbifla pasHoW, B pasHbiX MaTepu-
anbHbIX dopmax! BoT 34ecb-TO cama HanpalwmBaeTcs forndeckaa Mbicnb: Beab ansa toro, 4tobbl co-
BGpaTtb BoeaMHO aToMbl, Heobxoammo 6bino rae-To, korga-to lMpupoge (unu apyromy TBopuy, KOMY, Kak
Gonblle HpaBUTLCS) NPUNOXUTL IHepruto! Ho atoro mano! Heob6xoanmo 6bIN0 COXpaHUTL IHEePruro Ans
CBSI3M Mexay aToMaMu, MHa4ye OHWM pacnagyTcs Ha COCTaBnAwLmne MaTepuarbHble YacTULbl — MONYy4YnTCH
«3aMOK M3 neckay» nycrtas Tpata BpemeHu n aHeprum! NoaTomMy atoMbl OMMKHbLI ObiTh NpeaenibHO Marnble
MaTepuarnbHble YacTuLbl, 3HepPreTUYeckn CBsi3aHHble Mexay coboi, KoTopble, B 3aBUCMMOCTU OT 3HEp-
reTMMeCcKkom CBA3M N COCTaBNAKT GecuncneHHble MartepuanbHble dopmbl!! [NapameTpuyeckme gax-
Hble aTOMOB OAMHAKOBbI AN BCEX MaTepuanbHbiX opm, pasHoobpasne nocrnegHux B 3HEPrnn, B 3HEpP-
reTUY4eCKOn CBA3N MeXxay aToOMaMMu.

[Ons ybeanTenbHOCTN CBOEN NPaBOTbl ONMOHEHT NPUBOANUT €LLE OAMH apryMeHT: Ans cosgaHus bec-
YMCMNEHHOrO MHOXECTBA BeLEeCTB, [1pMpoae Hy>XKHO BbINO rae-To B3ATb U CTOMBKO Xe pa3MepoB aTOMOB,
COrnacuTechb, YTO 3TO ManoBEPOATHO. 3aTO HEPINA MOXET ObITb, KAK MUHUMANbHON «KBAHT OEUCTBUSY,
Tak U MakcumanbHon — aHeprna ConHua, gaxe MoXeT ObiTb 60nblle, MO3TOMY 3HepreTuveckasa nnoT-
HOCTb, @ 3TO OCHOBHOE CBOWCTBO MaTepuarbHbliX (0OPM 3aBUCUT OT MOLLHOCTWU CBSA3YHOLLEN SHEPIUN.
Ortcioga, runotesa OMNMOHEHTa nepeTArMBaeT rMnoTesy APEeBHUX rpekoB. [Mo3ToMy aTtomMHasi Teopus
CTPOEHUS BeLWEeCTB B COBPEMEHHOW MHTEpnpeTaunn, MArko roBopsi, He COOTBETCTBYET AENCTBUTENBHO-
ctn! B camom pene, Kak ykasblBanoch Bbille, Nofy4YaeTcsl, aTOMbl, T.€. MaTepuarbHble YaCcTuLbl BMoOsHe
pearibHO CyLeCTBYIOT, HO COCTaBMsATb, BELWEeCcTBa OHN He cMoryT 6e3 aHeprnn, cBa3biBatoLLEN nX BmecTe!
[na aToro HyXHO 6bINO HE TONMbKO HaxoauTb MPeAenbHO Manyk MaTepuanbHY 4acTuly — atoM, HO U
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CBA3bIBAIOLLYO 3TM aTOMbl SHEPIUIO M OaTb SHEPIrMM TOYHOE onpeaerieHne u oTkyaa, B pesynbraTte 4Yero,
nosiBuriacb ata 3Heprus. Ecnu 6bl Hayka nccrnegoBaBLllas MaTepuio, napannenbHo udyyana cBa3biBato-
LLYtO €€ 3Hepruio, To oHa He npuwra 6bl K Heknaccudeckon uamkn. ObasaTenbHO HEOOX0ANMO HaNTH
B3aMMOCBS3b N B3aMMOLENCTBME MeXOy aToMaMn U 3Heprnen, Yero 4o cux rnop HukTo He caenan! lMo-
3TOMY, Mpexae BCero, HeobxoaMMo YETKO, OOBLEKTUBHO AaTb, HE Bbi3blBalOWMe COMHEHUS, OTBETbI Ha
crneayroLmne Bonpochl, aenawumecs ocHoson MuposgaHus:

Yto Takoe maTepus, YTO npeacraBnseT cobomn cybcrtaHuma matepmanbHbIX hOpM — BCero cy-
wero?

Yto Takoe ConHe4yHas JHeprus, 4YTo ABNSAETCA €€ IHeproHocuTenem, UCTOUYHUK, NPUYMHA U
NPUHLMN BO3HUKHOBEHUSI 3TON DHEpPruu, NPUHUUN NepeaBUKEHNA €€ Ha OrPOMHbIe PacCTOAHUA?

NMouyemy conHeyHasa aHeprusa pacnpocTtpaHsietca PaBHomepHo O6béMHO PaguanbHoOro or uc-
TOYHMKA BO3HUKHOBEHUSI CONTHEYHOWN 3HEeprumn?

YT1o ABNAeTCcA NPOBOAHMKAMM CONTHEYHOW 3HEPrumn, U NpMHUUN eé NpoBOAUMMOCTU?

YTto ABNnsieTcA NoTpeduTenamMm CorIHeHHON 3Heprun, NPUHLMN eé notpedbneHna?

Kak 06bACHUTb LenoYKy UCTOYHUK — NPOBOAHUK — NOTpeduTenb conHeyHon AHeprun? Beab
Nnpu OTCYTCTBUM NOGOro 3BeHa TepsAeTCA CMbICIT CaMOn DHeprun.

W, HaKoHeL, NnocneaHU U caMbii FMaBHbIA BOMPOC: Kakasi B3aMMOCBSA3b U, KakMe B3aumMoaen-
cTBuA mexay Matepuen n dHeprnen?

OTBeTUB Ha 3TW BOMPOCHI, NOABUTCA BO3MOXHOCTb OTBETUTb HE TOSIbKO Ha BOMPOC, Kak nosiBunach,
dopmupoBanack ConHevHas Cuctema, HO 1 novemy CorHLe reHepupyeT KOnoccaribHY0 3HEPIUIO Takoe
ANnTEenbHOE, MOXHO cKa3aTb 6eCckoHeYHoe, BpeMs?

[na oTBETOB Ha MOCTaBliEHHblE Bbille BOMPOCbI HaM HeobxoauMmo paspaboTaTb HOBYK TEOpuUHo
CTPOEHMSs BELLECTB, koTopasa mMorna 6bl AaTtb, HE BbI3blBalOLLME COMHEHUS, fIOrMYeckmne, ToYHble, Bpasy-
MUTENbHbIE OTBETHI, NOATBEPXKAaeMble 3akoHamu MNpupoabl n 3akoHamun Passutus Mpupoabl! 3akoHbl 1
NOMNOXXEHNA HOBOW TEOPUM AOSMKHbI OCBELLATb U MOSICHATL B3aMMOCBSA3b U B3aMMOOENCTBUE MeXay Ma-
Tepuen n aHeprmnen. NoaTomy, B CBA3M C TEM, YTO HOBasi TEOPUS OCHOBbIBAETCA Ha MaTepun N 3Hepruu,
Ha3oBéM e€ MaTtepmanbHo JHepreTudeckon Teopuen CTpoeHus BewecTB unm npocto Teopus. Llenb
pa3paboTaHHon Teopun 3aknovaeTcs B TOM, YTOObI, HAKOHeL,, NepecTanu «u3geBaTtbCsi» Hag aToMom!
UToObl MbICHAWMK NOTeHUMan nogen Obln HanpaefeH Ha peleHusl 3eMHblX Npobnem, Ha pelueHue
SHEepreTUYeckMx BOMPOCOB, Ha ocBoeHMe EAMHOM, MOXHO cKasaTb, Heucuepnaemon OHeprum Bce-
neHHown. He 3a ropamu, korga notpebneHne yrneBogopOOHbIX PEeCypCOB MPEBLICUT MX nonydeHue. B
cBeTe HOBOM Teopun MeHsATCA B3rNnsabl Ha CTPOEeHMe BeLWecTB, COOTBETCTBEHHO, Ha BCe OTpacnu Hay-
kn! PaspabaTbiBas Teoputo, 9 CTaBui CBOEN LIENb NEPEBOANTL TMMNOTE3bI, MO XO4Y UX BO3HUKHOBEHUS,
B Henoanexawine COMHEHUsIM LoKa3aTeNnbCTBa, BKNaabiBas B OCHOBY 3aKOHbl U MOMOXEHUS Kraccuye-
ckon pusmkn, OBwmn 3akoH CoxpaHeHUs 1 NPUMEHss B NONTHOM Mepe nnocodICKMe KaTeropmm MbiLu-
nenus ans nosHaHus Mpupoaps! Hac okpyxatowen n EE 3akoHos Passutus.

Ewé [ekapT 6bln CTOPOHHUKOM cybCcTaHumanbHOCTU U pasgensn eé Ha TenecHyto CybctaHuuio, aT-
pnByTOM KOTOPOM SBMSIETCA MPOTSXKEHHOCTb U AYXOBHYIO, aTpMBOyTOM KOTOPOWN SBNAETCHA MbILUSIEHNE.
[ns Toro BpemeHu 310 6bin war Bnepén! A NnonHOCTLI0 C HUMK COrNaceH: Hemnb3sa faBaTb TOYHbIE Oonpe-
AeneHnsa matepuanbHbiM (hopmam, ¢ KOTOPbIMU MOCTOSAHHO BCTPEYaeMCS, HE NOHSB CYLLLHOCTU MaTepum
n aHeprum! (CybctaHuma — nat, substantial — cywHocTs). Beab Heobxoanmo 4YE€TKO npeacTasnsTh cebe,
4YTO Takoe martepusi, eé cybCcTaHuMoHanbHble napamMmeTpbl, B3aMMOCBA3b 1 B3aumoaenctane mexay Ma-
Tepmen n dHeprmen. Kctatm o6 sHeprum, 6e3 3aTpaTbl KOTOPON HEBO3MOXHO MOCTPOUTb HE TOMbKO
MwuposaaHue, chopmmpoBaTb Hawy ConHeyHyto CucTemy, BO3HUKHOBEHUE KOTOPOW U ByaeT 3akmnoveHun-
eM aTon Teopus, HO Jaxe HEeBO3MOXHO MONyYeHne MPOCTENLLMX MaTepuanbHbix gopm. K cnosy, abeT-
paKTHbIN PUNOCOdCKMA adPopu3M: «MaTepus HaXoguUTCA B BEHHOM ABMXEHUN», MATKO CKa3aTb, He cripa-
BEANMB, XOTs1 Obl MOTOMY, YTO B HEM He yKasaHa rnaBeHCTBYOLWAsa ponb QHeprum, 6e3 KOTopon ABUXKe-
HWe Kakon-nmbo matepum BoobLie HeBO3MOXHO! MaTepusi cama no cebe HenoaBwxkHa! He Tonbko Belle-
CTBO, HO [axe camasi manasi MMKpo4dactmua He MoXeT nepemelyaTbca 6e3 aHepruu! NepBoBeLLECTBO —
cybCTaHUMIO HUKakMMn npubopamm HEBO3MOXHO yBMAETb, a TeM bGonee OBHapyXuTb 3HEPreTUyeckyto
CBA3b MexXay MaTepuanbHbiMM YacTuuamu. [oaToMy, TOMbKO normdeckuin aHanm3 3akoHoB [pupoabl
NO3BOSNUT HaWTK onpeaeneHne CyLLHOCTM MaTePUN U SHEPTUN, X B3aMMOCBSA3b U B3aUMOAENCTBUS MEX-
Ay HUMMW.
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MocTapatocb CKaTo, Kak TONMbKO BO3MOXHO, AOBECTU A0 YmuTatens Bce 3akoHbl 1 NonoxeHns B Teo-
puun.

2. OcHOBbI Teopumn

A B3an anurpadom aopusm CTaporo rpeka:

«lMepBoBeLuecTBo Mpupoabl — OroHb, 60 OH Hanbonee cnocobeH K NBMEHEHNIO U NOABWXKEH. U3 or-
HS MPOM3OLUEN MUP B LENOM, OTAErNbHbIE BEWM W Jaxe Aywn. ITOT KOCMOC, OOUH U TOT Xe AN BCero
CYLLIECTBYIOLLIErO HE co3aan HuMKakon 60r 1 HMKaKoW YenoBeK, HO Bceraa OH Obin 1 ByaeT BEYHO XMBbIM
OrHEM, Mepamu 3aroparoLmnmcs u mepamm notyxarowmm!» Fepaknut (544 — 483 0o H.9.) 3TOT achopusm,
No BblpaXeHWto JIeHNHa, «OYeHb XOpOoLLee U3NOoXeHWe Havan auvanektudeckoro matepuanuama» (T1.29
C1p.311). (Ccbinka — «dunocodbcknin cnosapb, u3a. Mockea, 1991r.).

Y KOro xBaTUT TEpPrNeHUs O3HAKOMUTLCS C HWXe npuBeneHHOW Teopuen, TOT NMOUMET CMbICH 3TOro
BblCKa3blBaHWsi, NOTOMY 4TO OroHb 370 QHeprusi, 6e3 KOTOPON HEBO3MOXEH HU OAMH npouecc AencTBus!

OTn cnoa NepaknuTa NOCAYXUnM OCHOBHbIM TOMYKOM AN pa3paboTky 3TOro TpakTtata n He JaBanm
MHe MOKOS 0 TeX Mop, NoKa He peLuunsl BAAOTHY O3HAKOMUTBLCA C SBMEHUSMWN OFHSA-3Hepruun. K moemy
COXaneHnto HUrge He Haweérn YETKOro, 06bLEKTUBHOIO OOBACHEHUS ropeHuto U, Tem boree CosTHeYHOM
aHeprun. Knaccmyeckass pmuamnka ywna K KoHuy 19 Beka B riyboKMI KpU3UC, KOTOpbIA ANUTCA A0 Cero-
OHSILWHero aHA. BmecTto e€ BO3HMKNa Heknaccuveckas ousnka ¢ abCTpakTHbIMU TEOPUAMU, B KOTOPYHO
BOLUSN: TEOPUS OTHOCUTESIbHOCTU, KBAHTOBAs TEOpUsi, TEOPUS CTPOEHUS aToMa, OHU OOMUHUPYHOT B
Hayke U B HacTosiliee BpeMs. 3TN TEOPUN HUYErO HE MMEKDT obLLero ¢ Knaccudeckon uankon, ¢ 3ako-
Hamu Mpupoapl, ¢ 3akoHamu Passutus Mpupogbi.

Mpupoaa, co3gasas maTtepuarnbHble PopMbI, LWNa OT NPOCTENLLMX POPM K CNOXHbIM ddopMam MNoTo-
My, YTO uMesa BGecyucrneHHble MaTepuro 1 3Hepruro, 6e3 4Yero HeBO3MOXHO HUKaKoe CTPOUTESNLCTBO,
nmena n 6eckoHevyHoe Bpemsa! MaTtepus, QHeprua n Bpemsa asnsaiwTcs Tpemsa atpubytamm noboro
ctpoutenbctea!l Ham xe, n3-3a oTCcyTCTBUA BECKOHEYHOrO BpeMeHU, YTODObl MOHATbL M BbIBECTU 3aKOHbI
dopmMMpoBaHne maTepun B Buae BecuyMCrneHHbIX MaTepuanbHbIX POpMax, TakoW BO3MOXHOCTU HeET,
BpeEMSI OrpaHUYEeHO, NO3ITOMY HaAYHEM UCCNefoBaHUsS OT CIOXHbIX POPM MaTepu K afieMeHTapHoOn cy6-
CTaHuun Bcero cyuiero!

Byoem mncxogutb 13 Toro, 4to umeem? VMimeem BceceneHHyr. TepmuH «BceneHHas» B Teopun 3To
00BbEMHO BECKOHEYHOE KOCMMUYECKOE NMPOCTPAHCTBO CO BCEMWU MaTtepuarnbHbiMu doopmamu B HEM. Ecnn
NOCMOTPETb B HOYHOE HebO, TO yBUOMM YEPHOE MPOCTPaAHCTBO C GECUYMCNEHHBbIMM BKpanseHUsMmn —
3Bé3gamun. YTo Takoe KOCMUYECKOe MPOCTPaHCTBO UMM Kak ero MHOrMe HasbiBalT — MEX3BE3gHoe npo-
CTPaHCTBO, COBPEMEHHas Hayka yTBepXaaTb He MOXeT (4nda yTBepxaeHusa Heobxoammo nonacTb 3a
npeaenbl coriHeydHon cuctembl). CylecTBYHOT pasfiMyHble rMnoTesbl, KOTOpble B 3Ton Teopuu paccmaTt-
puBaTb HeT cMblicna. (Huxe nposeny aHanuM3 CBOEN rmnoTesbl, B KOTOPOM AaM YETKOe, NoATBEPKAEHHOE
AoKasaTenbCTBamMu, onpeaeneHne Mexs3BesaHOro KOCMMUYECKOro NpPOCTpaHCTBa). 3BE3bl Xe ABNATCH
aHanoramu Hawero ConHua. Yto n3sectHo o ConHue? ConHue aBnsieTcsa UCTOYHUKOM OFPOMHON 3HEpP-
run, cygs No Tomy, 4To 3emns nosiydaeT MU3EPHYH YacTb 3TOW dHeprun. Bo3HMKaeT BONpocC: Kyaa yxo-
OUT KoroccarnbHasi aHeprusl, Begb 3akoH COXpaHeHUs QHEePrum HUKTO HE OTMEHSST U HE OTMeHUT?! OTo
OAVH BWUA 3HEpruun, eé 4acto HasbiBalT «ny4yucton» (B Teopum 3TO OyaeT AMHaAMMUYeEcKasi IHeprus
ConHua). Ho ConHue nmeet n gpyron BUL 3HEPruu, KoTopasd He MeHbLue nydncton. ComHLY HYXKHO
obnagatb He fOloXken aHeprmen, Ytobbl yoepkuBaTb Ha CBOMX opbuTax, Bpawarwmecs ¢ JIMHENHbIMU
CKOpPOCTSIMU B OECATKM KUNTOMETPOB B CEKYHAY, NNaHEeTbl, KOMETbI, acTeponabl 1 NpoyYne MmatepuasnbHble
POpMbI, BXOASLLME B COCTaB COMTHEYHOW CUCTEMbI! OTa BHYTPEHHAS IHEPrusi CBA3U Mexay martepu-
anbHbIMW YacTuuamu, a TOYHEE MOTeHuManbHasi U rpaBUTaLMOHHAsA 3HEPrus, 3akntio4YeHHasa B Ma-
Tepum ConHua. AHanorMyHon aHepruemn, HoO HaMHOro MeHbLuen, obnagatT Bce MatepuarnbHble (hopMbl
COJ/ITHEYHOW CUCTEMbI, KOTOpble MNpU B3aMMOLEWUCTBUW C MNOTeHumanbHou 3Heprmen ConHua, co3gaét
cunbl nputsikeHus. OTcioga —
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CUINbl NPUTAXEHUA UMK rpaBUTauUOHHas 3Heprua ConHevyHon CuctemMbl eCTb B3aMMOOENCT-
BUe NoTeHuManbHou aHeprum ConHua ¢ noTteHuuarnbHbIMU 3HEPIrMAMM BCeX OOBLEKTOB, Bpaluato-
wmxca Bokpyr ConHua.

OHun TO 1 yaoepXkunBatoT BCe MaTepuanbHble Tefna Ha Bpaluatowmxcsa Bokpyr ConHua opbuTtax u, Koto-
pble Bce BMecTe coctasnsaT ConHeuvHyto Cuctemy! lNMoTteHumnanbHaa aHeprns ConHua nocTosiHHas WU,
NpaKkTU4eCKN, He 3aBUCUT OT npoLeccos, nponcxogawmx Ha ConHue! Mo Teopuun, ecnun 6bl NnoTeHUManb-
Has, YuTan rpaBuTaunoHHasi, aHeprna ConHua ymeHbllanacb Unu ysenuymeanach, To 3emns ygansnacb
66l o1 ConHua unu npubnuxanacb 6bl K HEMY, Yero He NPOUCXOAMUT, MO KpanHen Mepe, Mbl 3TOro He
3amMevyaeM CO BpeMEH nossneHnsa Pasyma. Huxke OyayT OaHbl TOYHbIE onpefeneHns AMHaMUYeckon u
NoTeHUManbHOW 3SHeprnam. Tenepb CNOXMM AUHAMMUMYECKYHD M MoTeHuuanbHyr 3sHeprun ConHua,
ConHeYyHOM CUCTEMBI M YMHOXMM Ha BecumcneHHoe kon-Bo 3BE34, Mony4yMM OEeCUMCNEHHYIO SHEPruio,
KOTopylo M Ha3oBéEM EpmHon OHepruen BceneHHown (EIDB). Ha ocHoBaHuu yero 3anviem nepBbIn
3akoH lMpupoabl B Teopuu:

lNMpupoda umeem EQuHyro BHepautro, cocmosiuyro u3 JuHamu4vyeckux SHepauli 38é30 u [llo-
meHyuanbHbIX JHepaull, 3akro4éHHbIX 80 ecex MamepuanbHbix ®Popmax BceneHHoOU.

Tenepb MOXeM C YyBEPEHHOCTbIO KOHCTaTMpoBaTth, YTO COMHUe ABNSETCA UCTOYHUKOM [BYX BMOOB
aHeprun. NepBas 370 AMHaMUYecKasn, BTopas NnoTeHuManbHasa aHeprum (nogpobHoe 06bACHEHNE 3TUM
3Heprusm byget Huke B Teopun), KOTOpbIe, NOAYEPKMBALD, PACNpPOCTPAHAETCS PAaBHOMEPHO O0BLEMHO
paguanbHO OT UCTOYHUKA 3Hepruu. MNpuyém, OmHamuyeckasi COorHevyHasi SHeprus pacnpocTpaHsaeTcs
LEHTPOOEXHO OOBLEMHO paguanbHO, a NoTeHuManbHas - LEeHTPOCTPEMUTENIbHO OOBLEMHO paau-
anbHo. ConHe4vHasa 3Heprusi, MOXHO ckasaTb, NpeaHas3Ha4yeHa Ans B3aMMOOeNCTBUN eé ¢ maTtepuanb-
HbIMM chopmamun. B nepByto oyepeab HEOBXOOUMO MOHATb MCTOYHWK COSTHEYHOW 3HEPrMn, a TOYHEE U3
4yero BO3HUKAET CONIHEYHAs 3HEeprust U NpuHUMn eé Bo3HMkHoBeHus. Ha ConHue, Nno 06beKTUBHLIM Npu-
YMHaM, NONACTb HEb3s, NO3TOMY HEOOXOANMMO MCKaTb aHANor CONTHEYHON SHEPrnn Ha 3emne.

MoTeHunanbHas SaHepPruss UMeeT He MeHbLUee 3Ha4YeHue, YeM ANHamMmM4yeckas, B NMPOUCXOXOEHUN U
cyuwectBoBaHmm ConHevHon Cuctembl! 3170 JAaET BECOMOE OCHOBaHWE BbIABUHYTL MMNOTE3Y:

Bce epawaroujuecsi eokpye CosiHya mena cocmaersnsisiu, 8 cC80€ epemsi, eOUHoe uyersioe ¢C
CosntHyem!

B camom gene, ecnu noracuTb CKOPOCTU MiaHET, acTeponaoB, KOMET U MNp., TO BCE OHW, COrnacHoO
3aKkoHaM MexaHuku HblTOHa, cHOBa CTaHyT eauHbiM uenbim ¢ ConHuem! CnepoBaTtenbHO, 3TO AaéT
npaBo npeanonoxuTtb, YTo ConHeyHas Cuctema npousoluna U3 ogHom cybetaHuuu. [Moatomy nccnego-
BaHWe maTepuanbHOM CybCTaHUMM MOXHO Tak Xe, Kak U SHeprum nposoanTb Ha 3emne. [Nepen Havyanom
nccnegoBaHnsa 3Heprum n Matepum nposeaém crneayowmnim HeboNbLLIOW NTOrMYecKUin aHanua:

BcnomHum, 4Tto [1eMOKpUT MbiTancss HamTuU nepBoHayano — Hedenumble MaTepuanbHble YacTuubl
(MY) nenenuem, gpobneHnem noboro Belwlectsa. UTo Mbl genaem npu gpobneHun? [a-ga, satpadnsa-
€M 3HEepru, HeMHoro GonbLUY, YeM 3HepreTuyeckas cBasb mexay MY. Mo noruke, Beab, 4YTObbLI CO-
€anHnTb, copmupoBatb 13 MY nboe BelwlecTBo, TpeboBanocb 3aTpaTuUTb SHEPTUO U, KPOME 3TOrO,
ceasbiBaowasg MY aHeprmus gOmKHa COXpaHATLCS B BELLECTBE, MHaYye 3TO BellecTBo pacnagértcs! MNony-
YyaeTcs, YTO HM ogHa maTepuanbHas oopMa He Morna nosiBUTbCs 6e3_3HEeprum eé€ cosfaBLUy0 U He
MOXeT cyllecTBoBaTb 6e€3 3Hepruu, cessbiBarowen soegmHo MY! A aTo noaTBep)xgaeT TOT hakT, 4To
nobasa maTepuanbHasa oopma obrnagaeT noTeHUManbHOM 3Hepruen, kotopast He AaéT BeLecTBy pac-
nactecst Ha MY! Oty sHepruio 6yaem HasbiBaTb dHeprmen CBaAsm mexagy MY unv noTteHuuanbHOWM
3Hepruvemn, KoTopas U OTBeYaeT 3a COXPaHHOCTb MaTepuu, NHave, maTtepuanbHoe Teno pacnagércs Ha
MY! Yto 1 onpepensiet 3akoH CoxpaHeHus BewecTtB! CooTBETCTBEHHO, Ntobas maTepuanbHas op-
Ma, YTODObl COXPaHUTbLCS, YK OYEHb HEOXOTHO, AaXe, MOXHO CkaldaTb, MPaKkTU4eCcKn He OTAaEéT CBOEW
NnoTeHUManbHON aHeprum (Bedb TOMbKO MpUKNaabiBas SHEPTUIO, Mbl MO OeNUTb-APOOUTb BELLECTBO).
A 3T10T (hakT noaTBepxaaetT 3akoH CoxpaHeHuMsa AHeprun! EoMHCTBEHHAs maTepusi, KoTopas OTAAeT
CBOI SHEPINIO CBSA3M U TO TOJbKO NPU ONpPeAeniEHHbIX YCIOBUAX 3TO BOAOopoA, HO 06 aToM Humxke. OTcto-
Aa cam cobor HanpalmnBaeTCs NOrMYECKNA BbIBOA: MaTepUs HE MOXET BO3HMKaTb U cyllecTBoBaTb 6e3
OHeprun, a JHeprusa He MOXET coxpaHaTbca 6e3 matepumn! UTo, COOGCTBEHHO, M yTBEpPXKAAET 3aKOoH
CoxpaHeHus! M3 yero u BbIBOAUTCA OCHOBHOU 3akoH Pazeumusi Mpupodski B Teopun — O6wmm 3akoH
CoxpaHeHus:

AHepausi 6epém Ha cebsi 06s13aHHOCMb 3a COXPaHHOCMb Mamepuu, a Mamepusi omee4Yyaem
3a coxpaHeHue 3Hepauu!
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Be3 aTon B3auMMoCBSA3M HeMbICNUMO ¢hopMUpOBaHUE BeLWECTB, HEMbLICSIUMO CylLleCTBOBaHUe
Mupa! OT1a TecHelnwasa B3aMMOCBA3b MaTepuUU € IHepruen n SABNAeTCa NpensaTcTBueM And nos3HaHus,
Kak maTepun, Tak n aHeprum!! NoaToMy nsyyeHme matepun B OTpbiBE OT SHEPrMMU, Kak U HaobopoT — He-
BO3MOXHO! HO 1, He pa3obpaBLunCb OTAENBHO C MaTepuen U 3Hepruen, Mbl HE CMOXEM MOHATb B3au-
MOCBA3N mexay Humu! [lonyyaeTcs 3aMKHYTbIA KPyr, KOTOPbIA, HA NepBbIA B3rNsg HEBO3MOXHO pa3o-
pBatb! Ho aTo Heobxogmmo caenatb! OTcloga, YTobbl N03HaTL Npouecc opMMpPOBaHUS MaTepPUn, HEOb-
XOOMMO UMETb YETKOE NMpeAcTaBfieHMe M3 Yero OHa COCTOMT U Kakon aHeprmen oHa copmupyetcsa. A
MOHSAB 3TO, HE COCTaBUT BOMbLIOro Tpyaa pasobpartbes B hopMmpoBaHun matepun, ConHedHon Cucre-
Mbl.

2.1 MaTepusn

MocmoTpuM 06bACHEHNE TEPMUHY MaTEPUN B COBPEMEHHOM MOHUMAHUN:

« MaTtepus (nat.material — BewecTBo) — 06BEKTUBHASA peanbHOCTb, CYLLECTBYIOLLAA BHE U He-
3aBMCUMMO OT YeNOoBEYECKOro co3HaHus, oTpaxaemasa um» (llennH B.U. T.18 C.131) Martepusa oxsatbiBa-
eT BeCKOHeYHOe MHOXECTBO pearibHO CyLLecTBYHLUX 0O6bEKTOB 1 CUCTEM MUpa, ABNSeTCA cybcTaHum-
anbHOW OCHOBOW BCEBO3MOXHbLIX CBOWCTB U (hopM ABWXEHUS. MaTepusi He CylecTByeT nHade, Kak Tosb-
KO B 6€CYMCNEHHOM MHOXECTBE KOHKPETHbIX (DOpPM, pasrmyHbiX 06beKToB U cucteM. Matepusi HeCOTBO-
pyMa N HEYHUYTOXMMa, BEYHa BO BpeMeHu n 6eckoHeyHa B NpOCTpaHCTBE...» (PnnocodCckmim cnosapb)
OTOT TepMuH B hmnnocodckom TonkoBaHmm obo3HayvaeT obLLyto CybCTaHLManbHOCTb BCEro CyLlero — Bcé
cocTouT U3 matepmumn! Ho KOHKpETHOro 06bACHEHNST CybBCTaHLMM — MaTepura 4O CMX Nop HeT!

lMoaTomy, Hawa 3agada HauTu 4oxoa4uMBble OO bACHEHNA CyOCTaHUUMU — MaTepust, U3 KOTOPON «BCE
coctount»! MNMpeanonoxumm, 4To BCe maTepuanbHble oopMbl — MaTepus COCTOMT M3 HedeNnMbIX, COBep-
LLEHHO OAMHAKOBbIX PU3NYECKMX NapaMeTpoB, MaTepmarnbHbIX YacTuL, HO HE U3 aTOMOB (3TOT TEPMUH, B
HacTosLLiee BpeMsi, NOTEPSAN CBOE NepBOHaYanibHoOe 3Ha4YeHne, MO3TOMY HY)XXeH Apyron TepmMuH). A aaBHO
NpUWEN K ybexaeHuto, 4To Matepus (30ecb TEPMUH MaTepusi — B CMbICIe MaTepuarbHble YacTuubl,
cybcTaHuusa BCero cyuiero) umeeT pasmep v opmy! B camom gene, 310 criegyeT U3 NpoCTON FOMUKW.
Bo3sbmém ntoboe BellecTtBO — OHO 06 BLEMHO OrpaHUYeHo, crnefoBaTenbHO, AOMKeH ObiTb Npeaen aenuv-
MOCTM [AHHOro BellecTBa W, COOTBETCTBEHHO, MaTepuanbHble YacTuubl OOSMKHblI OblTb OrpaHUYeHHbI
napameTpuyeckumn gaHHbiMu! Beab Mbl peanbHO AepXanu B pykax BELLeCTBO, U3 KOTOPOro nyTém ge-
neHus, apobneHuns, sameTum, npunaraa SHepruio, NpUYEM OOonMbLUYI0, YEM 3HEPrUs, CBA3bIBaKOLLAA 3TO
BELLECTBO, T.e. ybpaem 3HepreTM4eckyr CBA3b Mexay mMaTtepuarnbHbiMu Yactuuamm! YTo xe y Hac
ocTaétcsa? A ocTalTcs y Hac maTepuanbHble YacTuubl 6e3 aHepreTuyeckon cessu! OTcioga genaem
NOrMYEeCcKnii BbiBOA;:

4mobbI nosiydyumsb cybcmaHyuro nrobo2o eewjecmea Heob6xo0umMo He mosibko AughghepeH-
yupoeamb €20, HO U ybpamb — Helimpajsiuzogamb U3 3MO20 eeuw,ecmea 3Hepa2ulo, CesA3biearo-
wyro MamepuaJsibHble Yacmuubil.

Yenoseky, pu3nyeckn, HEBO3MOXHO MOMNYYNTb UNWN YBUAETb HEAENMMYK YacTuuy M3-3a CrAULLKOM
manoro eé pasmepa. B HacToswee Bpems, ga, gymato u B bygyuiem, BbiAeNUTb MaTepuarnbHyto YacTuuy
HEBO3MOXHO, Tak Kak npubopbl U Mbl CaMu, COrfMacHO MaTepuaribHOMy eAUMHCTBY MUpa, COCTOMM U3
Takux Xe 4acTul, KpOMe 3TOro, Kak HmXKe CTaHeT MOHATHO, HEBO3MOXXHO HaWTW MecTo, Kyaa e€ nomec-
TUTb, KPOME TOro, KOTOpoe 3Ta YacTuua 3aHumaeT Bo BcenenHon! [MoaTtomy, npeanonaraemMole MaTepu-
anbHble YacTuubl, He UMeroLMne IHepreTMYecKon cBA3U Mexay cobomn, HazoBéMm lMenpoHamu. Ot
rpevYeckoro — anempoH — MoHATME ApeBHerpedeckon gunocodum, BBegEHHOE AHaKCUMaHAPOM, O3Ha-
yatoliee HeonpeaenéHHoe, 6ecnpenensHoe n 6eckoHevHoe MNepBoBeLWecTBO. A e BBOXY 3TOT TEPMUH
6e3 oTpuuartensHon Yactuubl (a) notomy, 4Yto NMenpoHsbl MMeT pasmep, hopMy, KayecTBa 1 CBOUCT-
Ba! ITak, NnempoHbI Nony4nnu (noka MbICNIEHHO, BUPTYanbHO) NyTEM ApobneHus-geneHus nwoboro se-
LiecTBa N HEUTpanu3auum 13 BellecTBa IHEPrum CBA3MU, HO eCTb U APYrov NyTb OnpeaeneHns cyLecT-
BOBaHUS NENPOHOB.

[na aToro npoBeAém aHanm3 Takoro pakta: 3emnsa HaxoauTcsa Ha paccTossHun 150 MUNNIMOHOB KM
oT ConHua! 310 paccTtoaHne HeobXoaAnMMO NMPOWTM COSTHEYHOW 3HEpPrnn Ao 3emMnun, Npu 3TOM KocMuye-
CKO€ NMPOCTPaHCTBO OCTAETCS XONOAHbIM, O YEM 3TO rOBOPUT? OTO rOBOPUT O TOM, YTO BCE MUSIITMOHbI KM
KOCMMYECKOro NpOCTpaHCTBa ABNSAIOTCA NPEBOCXOAHLIM MPOBOAHUKOM COSIHEYHOW 3HEPrnn, NpUYEM B
00BEMHO pagvanbHOM M3MEpPEHUWN OT LieHTpa MCTOYHMKA 3Heprum — ConHua! A npoBogHuKoMm nobon
9Heprmm MoxeT ObITb TONbKO MaTepusi, HO HM B KOEM crlydae He nyctorta! CnepoBaTenbHo, BCE Npo-
CTPaHCTBO A0 3eMnu B 06bEMHOM U3MEPEHUN 3aMNOfHEHO MaTepUen, KOTopas U ABNSETCS NPeKpacHbIM



http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B0%D0%BA%D1%81%D0%B8%D0%BC%D0%B0%D0%BD%D0%B4%D1%80
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NPOBOAHMKOM CONHeYHon aHeprum! Kpome atoro, Ha 3emne mMbl BUANM CBET BECUYMCNEHHbIX 3BE3, KOTO-
pble HAaXOAATCH, MOXHO cKa3daTb, Ha 6ECKOHEYHbIX PacCTOAHUSX U CBETOBast SHEPrUsa 3TUX 3BE3[ NPOXO-
anT 3T paccrtosiHusa! OTctoga, BcE€ 06bEMHOE KOCMMYECKOE MPOCTPAHCTBO, a 3TO, Kak FOBOPUIOCH Bhille,
BceneHHas, aBnsetca matepuen U nNpoBOoAHMKOM 3BE3aHbIX dHeprun! OTcioga, ¢ HEOCMOPUMMOW
MCTUHHOCTBIO MOXEM NepeBecTn rmnotesy Bo BTopoun 3akoH Mpupoabl B Teopuu:

Bcé mex3eé30Hoe Kocmudeckoe npocmpaHcmeo BceneHHoU, siensiemcsi Mamepuel u npe-
80CXO00HbIM NMPOo8odHUKOM EQuHoOU SHepauu.

Tenepb He0H6X04MMO OTBETUTHL Ha BOMPOCHI: YTO NpeAcTaBnseT cobon MaTtepusi KOCMUYECKOTO Mpo-
CTpaHCTBa M YeM OHa OTNn4aeTcs oT MatepuarnbHbix opm ConHevHon Cuctemsbl? Kctatn, no Bukune-
onn: «kKocmuyeckoe npocTpaHCTBO (KOCMOC) — OTHOCUTENBHO MyCThble y4acTkn BceneHHou, kKoTopble
nexar BHe rpaHul, atMmocdep HebecHbIx Ten. Bonpekn pacnpocTpaHEHHbIM NpeacTaBNeHNsAM, KOCMOC He
aBnaeTca abCcontoTHO NYCTbIM MPOCTPAHCTBOM — B HEM CYLLECTBYET OYeHb HWU3Kasi MAOTHOCTb HEKOTO-
pbIX YacTuy, (NpevMmyLLecTBEHHO BOAOPOAA), a TakkKe 3eKTPOMarHUTHoOe U3NyYyeHue U Mexs3Be3gHoe
BellecTBO. CNoBO «KOCMOC» MMEET HEeCKOJSIbKO pasfiMyHbIX 3HayYeHun. MIHorga nog KOCMOCOM NMOHUMAoT
BCE NPOCTPaHCTBO BHe 3emnu, BKIYas HebecHble Tenay». JTta (PopMynupoBKa MOATBEPXOAET MO
Teoputo, gaxe MeX3BE3HOE BELLECTBO, KOTOPOE 40 CUX MOp Haykow He onpefeneHo, B Teopuu onpe-
aensietca Kak [NenpoHsbl.

MaTteputo ConHua, No 0O0bEKTUBHBLIM MPUYMHaM, paccMaTpmBaTb He cTaHeM! A BOT aHanu3 3eMHON
mMaTtepumn, ob6a3aHbl NpoBecTu, TeM Bonee, Kak 0O0bACHANOCH Bbille, YTO 3eMnsa paHee cocTasnsna O4HO
uenoe ¢ ConHuem.

Pa3bepém paguanbHoe pacrnpegernieHMe mMatepum OT LeHTpa 4O KOCMWYEeCKOro npocTpaHcTBa
BKMtoYnTENbHO. COCTOAHME MaTepumn OT LUEeHTpa 4O 3EMHOW KOpbl COBPEMEHHOW HayKe rnoka HeU3BEeCTHO.
lMpegnonaraeTtcs, 4YTO UeHTparbHasi YacTb MMeET BbICOKYD TemnepaTypy WU, COOTBETCTBEHHO pacnsas-
NEHHYIO CTPYKTYpYy. AHanNu3 NnpoBeaéM OT 3eMHOW KOpbl U A0 KOCMOca. 3a Havyarno oTcyéTa NnpuMem ypo-
BEHb OKeaHoB. BCE, 4TO HMXKe ypOBHSA OkeaHa MMeeT GOnbLUy MAOTHOCTb M, MO Mepe NpUBAMKEHUs K
LEeHTPpy NSIOTHOCTb MaTepumn yBenunumsaeTtcs. 1o mepe xe yganeHus oT YpOBHSA OKeaHa NoTHOCTb MaTe-
pUN YMEHbLUAETCS, MPUYEM YMEHbLLIAETCH NMAaBHO U, B KOHLIE KOHLIOB, 3a ThICAYM U TbICAYM KM KOCMUYe-
CKOro NpPOCTpPaHCTBa NepexoanT B MaTeputo, He UMEKOLLLYIO NAIOTHOCTH, T.e. 6e3 aHepreTU4eckon CBa3u, a
aTa martepusi, Kak 0OBbACHANOCH Bhille, U €CTb NenpoHbl! BbIxoguT, YTo Matepusi KOCMUYECKOro npo-
CTpaHCTBa OTNIMYaeTCa OT MaTepun, C KOTOPOW MOBCEAHEBHO CTaNKMBAEMCS, TOMbKO NAOTHOCTbLHO, (B
Teopun aHepreTMH4ECKOW NIIOTHOCTbLIO), @ TOYHEE OTCYTCTBMEM 3HepreTuvyeckom cBaAsnm mexagy MY,
3HepreTuyeckas NIAOTHOCTb U ABMSETCS OCHOBHOM XapaKTepucTukon maTtepmanbHbix dopm! (O nnot-
HOCTM pas3roBop Yy Hac NoMaeT Hmxke). MaTepus oCHOBHOM YacTu BceneHHom nnoTHocTM He umeet! Cne-
AoBaTernbHO, CTOUT NPEeANOSIOXUTb, YTO MaTepusi KOCMUYECKOro NPOCTPAHCTBA, HE NMEIoLLLIas IHepreTu-
YyeCcKoM NMOTHOCTU Mexay MY, n aiBnsieTcs nepBoHa4anom — cybctaHUMen BcexX MaTepuanbHbIX
cdopm BceneHHon! [Ina gokasaTenbcTBa 3TOM rmnoTe3bl HEOOXOANMO HAaNTU NapamMeTpbl 3TOM cybCcTaH-
uuKn, onpegenuTtb eé KayectBa M CBOWCTBa U, 06A3aTesibHO, B3aMMOCBA3b, U B3aMMOOENCTBME MexXay
neMpoHamu v aHepruen! FAcHo, 4YTO pmsmyeckn 3To caenatb HEBO3MOXHO. [oaTomy Byaem npuMeHATb
dunocodckme KaTeropmm MbllisieHnst. Ha 0CHOBaHUK BbILLIEN3MNOXEHHOrO AaaMM onpeaeneHme TepMuHy
«MenpoHbI»:

lMelipoHbl 3mo npedenbHO Masbie, HedesluMble, 3HepP2emMuU4ecku He cesizaHHble Mexady cobol
MamepuasibHble Yacmuuy, U3 KOmopbIX cocmoum Mex38é30Hoe npocmpaHcmeo BceneHHoOU

[nsa Toro 4tobbl BLIABUTL NapaMeTpUyeckme xapakTepUCTUKM NENPOHOB, HEOOXOONUMO MMETb XOTS
Obl HayanbHble gaHHble 06 3aHeprun. EAMHCTBEHHOE, YTO MOXHO C YBEPEHHOCTbIO NPeanosioXuTb, Tak
3710 hopMy nenpoHoB. Camas pauumoHanbHas opma B Npupoae ato ccpepudeckas cdopma, garowas
neMpoHam uaeanbHYK NOABUXHOCTb, YTO obecneymBaeT ¢popMmmpoBaHue 6€CYNCNEeHHOro pasHo-
obpa3ua matepuanbHbix ¢popM. B fanbHenwem ata runotesa nog TsHKeCTbio AoKasaTesNibCTB nepen-
OET B UCTUHY. /Tak, HayanbHOe NoHATME O MaTepum umeeM. Tenepb NonbiTaemcs OTBETUTb Ha BOMPOC:
4YTO XXe Takoe IHeprusa?

2.2 dHeprus

Tak 4TO Xe Takoe aHeprua? Camoe ny4ywee o0bACHEHNE 3TOMY TEPMUHY LAET NepeBOS, C rpevecKo-
ro f3blka — aeATenbHOCTb! [pexae Bcero, aHeprna He BUAMMA, Pacrno3HAKT SHEPIUO MO NPOSIBIEHUIO
€€ BO34enCTBUM Ha noTtpedbutensx. Tam, rae ectb aHeprus, 0b6s3aTenbHO BO3HUKAET ABmkeHune. Besakas


http://ru.wikipedia.org/wiki/%D0%92%D1%81%D0%B5%D0%BB%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F
http://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%BC%D0%BE%D1%81%D1%84%D0%B5%D1%80%D0%B0
http://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%B1%D0%B5%D1%81%D0%BD%D0%BE%D0%B5_%D1%82%D0%B5%D0%BB%D0%BE
http://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BC%D0%B0%D0%B3%D0%BD%D0%B8%D1%82%D0%BD%D0%BE%D0%B5_%D0%B8%D0%B7%D0%BB%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B6%D0%B7%D0%B2%D0%B5%D0%B7%D0%B4%D0%BD%D0%BE%D0%B5_%D0%B2%D0%B5%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%BE
http://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B6%D0%B7%D0%B2%D0%B5%D0%B7%D0%B4%D0%BD%D0%BE%D0%B5_%D0%B2%D0%B5%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%BE
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%81%D0%BC%D0%BE%D1%81
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dopma apmxeHuns 6e3 aHeprum Hembicnuma! Heobxoanmo TBEPLO YyCBOUTBL, YTO Ntobas aHeprus, cosna-
Baemasi Yenosekom mnu MNMpupoaon, cosgaBanacb M co3gaétcs Ansa noTpedbutenen aton aHeprum, 6e3
KOTOPbIX 3Heprusa tepdeT BCAKMi cMmbicn! B camom gene, ecnu OT 9NeKTPOCTaHUUM OTKIOYMTb noTpe-
OuTenu, To Kako CMbICN B 9TOW anekTpocTaHumn! Ho ans Toro, 4tobbl nepeaaTb NoOy0 aHEpPrno no-
Tpebutensam, HeobxoaumM NPOBOAHUK faHHOM 3dHeprum! [oaTomy nobas aHeprnsa xapakTepusyeTtcs
Tpems coctaBnsawoWmMMmM 3T0 — MCTOYHUK 3Heprumn, NMpoBoaHUK 3Heprun m, obssatensHo, NMoTpedbu-
Tenb 3Heprun. (K cnosy, Bce matepmanbHble Tena ConHevHon CucTeMbl SBRAIOTCA noTpedbutenamu
MMU3EPHON YacTU COSNTHEYHOW 3HEPrnK, a KoroccarnbHas YacTb 3Hepruu, Kak dyageT HWXKe LOoKa3aHOo, yXo-
ANT KOCMOC Ha B3aUMOAEWCTBUS C nevpoHamn). bes nbon n3 aTmx COCTaBMnALEN IHEepPrua TepsieT
BCAKM cmbicn!! [Ina Toro 4ToObl MMETb NpaBuiibHOE npeacTaBneHne o6 3Heprum, HeobxoanMmMo OaTb
yéTkoe onpefeneHve, obbsAcHeHne: 1-e — caMOMy MCTOYHUKY 3SHEPTUN N NPUHLMUNY BO3HUKHOBEHUS
9HEPrun 13 3TOro UCTOYHUKA; 2-€ — NPOBOAHUKY SHEPTUM U NPUHLUMNY Nepenayn OBUMXKEHUSA IHEPTUU; U
3-e — noTpebuTento 3Heprun, NPUHUUNY nNoTpebneHns sHeprun M HeobXxoaMMOCTU NoTpebneHus
Heprum.

B 6eckoHeuvHon BceneHHon, B 6eCKOHEYHOM BpeMeHn MOET NOCTOSAHHbIN nepexon AUHaMUYeCKon
SHEpPrun B NOTEHLManbHY SHEPIUNIO (3TO NPOMUCXOANUT NPU CO34aHUN MaTepuanbHbIX opm) 1 Haobo-
POT NoTeHuManbHasa aHeprna nepexoanT B ANHAMUYECKYIO SHepruio (Npu HeMTpanusauum aHeprum u3
MaTtepuanbHbIX OpM, HaNnpuMep — ropeHue). Kaxxabi npouecc nepexoga ¢ 04HOro COCTOSHUSA B Apyroe
onpegensieTca oTpe3koMm BpemeHun. Bpemsa Bcerga orpaHMYeHo — eCTb Havarno Kakoro-To npouecca geu-
CTBMSI M KOHEL, 3TOro npouecca. Ha ocHoBaHuu yero BbiBoAMM 3akoH Ans BpemeHu:

Bpems cywiecTByeT TOSMMbLKO ANl dHepreTM4eCKUX npoueccoB U ABMSAETCA MepurioMm AnuTtenb-
HOCTU AEeUCTBUN 3TUX NPOLIECCOB.

Kctatn, punocodckasn kateropms «KMPOCTPaHCTBO U BpeMsi» He COOTBETCTBYET AENCTBUTESTIbHOCTMW.
Teopus pa3BoguT Ha ABE KaTEropum: «NPOCTPAHCTBO U MaTepuA», NOTOMY YTO NPOCTPAHCTBO COCTOUT
N3 MaTepUN 1 HUKaKOro OTHOLLEHUS K BPpEMEHU He UMeeT — OHO cyllecTByeT beckoHeyHo! Kectatn, pensa-
TMBHblEe Teopun AMHLWITENHA Cloda HEe BMUCLIBAIOTCS; «3HEPrus U BpeMsx»- 3Ta KaTeropns CoOOTBETCTBY-
€T OEeNUCTBUTENBbHOCTU, MOTOMY YTO UCTOYHUK SHEPrun U cama 3HEeprus Hy>KHbl notpebutento gaHHOM
9HEeprmn TonbKO Ha onpegenéHHoe Bpemsi!

Ha Hawewn 3emne, Bce NpupogHble U co3daHHble Pasymom aHeprum, 9Bna0TCS NPOU3BOAHLIMU
3Hepruamu ot E3B, a koHkpeTHee oT Hawero ConHua! B camom gene, npocTenwunn npumep — npwm
FTOPEHUN CrUYKN BbIOENSETCA 3Heprus B BUAe TEnSoTbl, NICTOYHMKOM 3TOW SHEPTUN CAYXKUT YrneBogo-
poaHOE CoeAMHEHNE OPEBECUHDI, @ TOYHEE HEUTpPanu3aumusa 3HepPrum n3 Bogopoaa 3TOro coeamHeHns. A
apesecuHa cdopmMmpoBanacb nNpu HenocpeacTBEHHOM Yy4acTUM COSIHEYHOW 3HEepruu, oTcroga, SHeprus
OpeBeCuHbl ABMSETCS NPOM3BOOHOM OT COSTHEYHOM 3Heprumn! Tenepb SICHO, YTO SHEPrUN BCEX INEKTPO-
CTaHuuKn, paboTaroLwmx Ha yrieBoAOPOOHbIX COEOUHEHUSIX, SBASOTCA NPOU3BOAHbIMU OT aHeprun Conw-
ua, kotopasa aBnseTca Yactolo EOB. Bo3bMEM «aTOMHYO» 3HEPruto, TONbKO 3TO HE aTOMHas, a SHeprug
HeUTpanusauum n3 maTepum — ypaH npu onpeenéHHbIX YCroBusix, a ypaH oopMupoBarncsa BMecTe C
ConHeyHon Cuctemon EgmnHon aHepruen! [axe rmgposanekTpocTaHUMm OTHOCATCSA K MPOM3BOAHLIM OT
E3B, noTtomy 4TO 3Heprus nagatowien Boabl NPOM3BOAUTCS FPpaBUTALMOHHOM SHEPrnen, Kotopas sSBns-
eTca coctasnawowen E9B.

TepMuH «3Heprusi» ObiN BBEAEH aHIMUUACKMM yd4éHbiM T. FOHrom B 1807 rogy v noHMmarncs kak
NPOM3BEAEHNE MaCChl ABMXKYLLETOCS Tena Ha KBaapaT ero ckopoctn E=mV>2». 34ecb yMECTHO OTMETUTb,
YTO OWHLITENH UCMNONb30Ban 3Ty hopMysny B CBOEN «3HAMEHUTON» dhopmyrne E=mc?, roe KBagpaT CKO-
POCTV ABWXKYLLENCS Macchl Tena — V2 3aMeHUn Ha KBagpaT CKOPOCTU CBeTa — G2, HO aTa popmyna He
MOXeT BbITb UCTUHOWM, XOTSA Obl MO TOMY, YTO Aa)Xe camasi Manasi YactTvua MaTepum He MOXET Pa3BUTb
CBETOBYIO CKOpOCTb! CKOPOCTL e CBeTa €CTb HE YTO MHOE, Kak pacnpoCTpaHEHWE CaMON IHEPruu, HO
HW B KOeM cny4yae, He 4yacTuu! Bce Bblle nepeyncneHHble B CrioBape 3Heprum, 0 KOTOpbIX 3HAeM Ha
3emne, aBnATCA Npom3BoAHbIMM EgnHon DHeprnm BceneHHOM 1 COCTaBNAOT, KpaHeE MU3EPHYLO, €€
yactb! Ecnn pasobpatbCcs, TO HM OOgHA U3 3TUX SHEPrUK, KPOME rpPaBUTALMOHHOW 3HEPrun, He NMeeT
camMocCToATeNbHOCTU. CaMOCTOATENbHOW SHEPIMEN HYXXHO Ha3bliBaTb TOMbKO Ty SHEPIUO, KOTOpas MMe-
€T CBOM UCTOYHUK €€ BO3HMKHOBEHMSA. MexaHuyeckas aHeprus, TennoBas dHeprus, anekTpomMarHuTHas
9Heprus, 3aBUCAT OT NUTarWmnX aHeprmun! AgepHon aHeprum BoobLle He CylwecTByeT MOTOMY, YTO He
cyuwiectByeT camux agep! NpaBUTaUMOHHAsA Xe 3JHEpPrns caMocTosiTerlbHasi, OHa ABnseTcd 06BHLEMHO
pagnanbHOWN LLEHTPOCTPEMUTENBHOWN IHEPIMEN, €€ UCTOYHUK HAaXOAUTCHA BO BCEX MaTepuarnbHbIX hopmax
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B BUAEe CYMMMUPYIOLUX SHEPTUN CBA3N MaTepuanbHbIX YacTul, unu noteHumansHon aHeprum! Eweé sep-
HEMCSA K 3TOM Teme.

UTOObl OTBETUTL Ha BOMNPOC, YTO XE Takoe 3Heprusi, HeobXoaANMO UMETb YETKOe NpeacTaBneHne o
COCTaBNALLMX LENOYKY: MICTOYHUK IHEPrun, NPOBOAHUK IHEPruun, NOTpeduTenb 3HEepPrun, Nno3IToMy
HaA4YHEM C UCTOYHUKOB 3HEPIUN.

2.3 ACTOYHUKN-IHEeProHoCUTesIn CONTHEYHOMN 3Heprumn

Mo TexHuyeckon npuynHe Henb3s nonactb Ha ConHue, a, Tem 6onee, Ha 3BE3abl, NO3TOMY, ULLEM
aHanorn4Hyto aHeprnto Ha 3emne. Tem Bonee 4YTO BCe CyLLECTBYHOLLME IHEPTMM Ha 3emne, ABMSTCA
npounssogHbIM1 EanHon SHepruun, Beab ConHue nMeeT NoTeHUManbHy SHEPTnio, 1 3eMns UMeeT Takyto
XXe, aHanorMyHyl, SHEpPruto, TONbKO B MEHbLUMX MacwTabax, cnegoBaTenbHO, Ha 3eMne NMerTcs aHa-
norn comnHeyHon aHeprum! lNMoatomy, uwem Ha 3emne Hocutenu aHeprun. CobCTBEHHO rOBOPS, BCE
MaTepuanbHble POpMbl SBNSAOTCA HOCUTENAMM NOTEHUMANIbHOW 3HEepPruu, HO HM OdHa M3 HUX He OT-
[acT cBOen aHeprum, cornacHo 3akoHy CoxpaHeHus, Kak roBopuTCd, No cobCTBEHHOMY xenanuto! U
TOMbKO CYLLECTBYIOT €QUHNULbI BELLECTB, U3 KOTOPbIX, U TO NPWN OnpeaenéHHbIX YCNOBUSX, C dHepreTnye-
CKMMK 3aTpaTamMu, MOXHO M3Brieyb aHepruto! Takme HocuTenun aHeprmm Ha3oBEM CBOOGOAHLIMU JDHep-
roHocutensamu, cokpaweéHHo CIOH. Eweé c gpeBHOCTN YenoBek Hayyurncsa uasriekaTb SHEPIU U3 yrre-
BOOOPOAHbIX COEANHEHUN TakuX, Kak gpoBa, Topd, yronb, HedTb, NPUPOAHLINA ra3, KoTopble U Byaem
oTHocuTb K COH. [ns uccnegoBaHna BO3bMEM CaMOe MPOCTOe YrreBoAOpOgHOE COeaANHEHue — npu-
poAHbIN ra3 MeTaH. [nsa Toro 4tobbl N3 HEro n3Bnedb SHEPrnto, HEOH6XOANMO ero 3axeub, T.e. AaTb rasy
nepBOHa4anbHbI TOSTHOK BbICOKOW TeMnepaTypoun BCMbIXHYBLUEN CNWYKK, Tenepb yOepém crnuyky, a ras
npogorkaeT ropetb — BblAENATb 3Heprmo. FopeHue, N0 COBPEMEHHOW Hayke, 3TO 3K30TEpMUYecKas
peakumsi COeanHeEHNs1 Kucnopoaa ¢ BoAOPOAOM B pesyrnbTaTe KOTOPOW BblAENsAeTcs TensioBas SHeprus.
Ho aTo coseplieHHo He Tak! Beab ans coeguHeHnst BMecTe nobbix npeameToB, HE06X0AMMO 3aTpaTUTb
9Heprmo. HM ogvH XMMUK B MUpe, ecriv BO3bMET MO OTAENbHOCTW Yrnepon M KUCMOPOA, He Momy4uuT
oKcug yrnepoga He 3aTpaTuB MNPy 3TOM 3HEpPruo. He roBopro yxe 0 TOM, YTOObl OH MOMy4Mn OT 3TOro
CUHTe3a 3Hepruio! o XMMMYeckomy ypaBHEHWUIO BCE MOHATHO KOM-BO BELLECTBA 40 peakuMu paBHO KO-
BY BELLECTBA MOCne peakumm, Nno3TOMy BOAOPOS M3 MeTaHa Haao Obino Kyaa-To AeBaTh U €ro CoeaAnHNN
C Kucrnopogom, bnaro ero xgataet B atmocdepe, Takum obpasom, Bpoae Obl CMHTe3mpoBanu Bogy. Ho
9T0 oWwnbBoYHOEe 06BbACHEHME Npouecca ropeHus! NoTomy YTO cam NPOLIECC CUHTe3a OTOMpaeT IHEPruio,
HO, HM B KOEM chny4vae, He BblgenseT e€! Kpome aToro owmboyeH n cuHTe3 Boga, NOTOMY YTO Npu rope-
HUW KMCropoa HeobxoauM TOMbKO AN COeAMHEHUsI C YrNepoaoM, a Boda B 3TUX OMnbiTax nosiydyaeTtcs
KOHAEHCATOM M3 BO34yxa, BeAb BO34yX, B UCMbITyeMbIX nabopatopusix, umeeT BnaxHoctb 40% u Gonee.
MoaTomy, cTaBmMBLUME OMbIT, MOMNPOCTY OOMaHynucb, NOCYMUTaB, YTO B YPaBHEHUN BOOOPOA YLIEN Ha CO-
e[MHEHMEe C KNCIOPOAOM, YTO He MOXeET OblTb NO CBOEW CyTW, ecnn Obl NPy ropeHun nony4vanacb Boaa,
TO He 6bI1n10 6bl camoro ropeHus, a 6oinm 6bl 03€pal

Mo Teopuu npouecc ropeHne coBepLLeHHO UHoe! Paccyxxgaem Tak: NOAOXKINIM METaH, T.e. 3Hepruen
roOpeHnst CNnYKK 3anycTuim npoLEecc ropeHns rasa, yopanu Cnuuyky, ra3 npogosnkaeT ropeTb, 3agaém
cebe Bonpoc: oTkyaa 6epéTcs aHepruo Ang AanbHENWero BbliAeneHns Tenna u coeanHeHuns yrnepoga c
kncnopogomMm? [Ins Toro 4to6bl OTBETUTL HA 3TOT BOMNPOC HEOOXOAMMO onpeaenuTb CBOOOOHbLIN SHEpPro-
HOCUTEnNb B yrrnesogopogHom coeamHeHnn CH,4. ns atoro 6epém no oTaenbHOCTU BOAOPOS U Yrnepoa,
camu no cebe OHM OTAAaTb CBOW 3HEPrUK CBA3MN He MOryT, He faéTt 3akoH CoxpaHeHus. Ho, ecnu nogHec-
TV K HAM TOPSILLYHO CMUYKY — BOAOPOL MrHOBEHHO BCMbIXHET — B3OPBETCSA, T.€. OTAACT 3HEPruto, oTcloaa
B3pbIB 3TO GbicTpoe ropeHue! OtaaHHyo Bogopooom SHeprnto Ha30BEM IHEpPrvuen HeMTpanusauum
N3 Matepumn - BOAOpPOA, a nokurasa yrnepod, C HAM HUYero He nNpou3onaeT, OH TONbKO HarpeeTcs OoT
cnnyku! Bo3HMKaeT BONpoc: NoYeMy 3TO Tak, a He nHa4ve? Kasanocb Obl, cpady U He OTBETUTb, HO TakK C
TOYKM 3peHnsa aTOMHOM Teopuun, a no Teopum oTteeT npocTt! 3 Bcex anemeHToB Tabnuubl MeHaeneesa
BOOOPOA UMEET HaMMEHbLUYI 3HEPreTUYECKyto MIOTHOCTb, T.€. CaMyko crnabyko SHEepreTUYecKkyto CBs3b
MeXxay maTtepuanbHbIMU YacTuLamMm, No3TOMY AOCTAaTOYHO TeMMNepaTypbl ropsilen CnnYkn, YTobbl Hapy-
LUNTb 3Ty CBA3b, T.€. HapywnTb 3akoH CoxpaHeHus NOoTEHUManbLHOW SHEPrMn B BOOOPOAE, a B yrnepoae
3akoH CoxpaHeHus cunbHee aHeprumn cnunykun! CnegoBaTenbHO, B YrNeBOAOPOAHbBIX COeANHEHMSX BOAO-
poa siensieTcss cB06oAgHbLIM 3HeproHocutenem! Kak xxe nponcxogut ropeHme sogopona?
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Mpoucxogut cnegyowime — aHepruen CrnMykn Hapylwaem SHepreTUYeCcKyro CBA3b MeXxay maTepuans-
HbIMUM YacTULAMN, YEM HENTPaNuM3yem NoTeHUManbHy HEPTUIO U3 YacTn BOAOPOAA, NONAaBLLEro B 3HEpP-
M0 CANYKN. JHEPIUSA 3aXCKEHHOM CMMYKM (3Ta SHEPIUS TaK Xe SIBMSEeTCA aHepauel Helimpanu3ayuu,
BblAefieHHasi U3 BOAOPOAa, 3aKMOYEHHOMO B YrNeBOAOPOAHOM COeQMHEHMM CnnYKK). [locne noralweHus
CMNYKM YacTb HEUTParIM30BaHHOW 3HEPrus YyacTu BOAOPOLA HapyLlaeT JHepreTUYEecKyr CBA3b Mexay
pPSAOOM CTOALWMMM YacTuuamu BoAopoda, Te, B CBOK o4vepenb, elé psagoM CTOAWMX MaTepuanbHbIX
4yacTuy, OT Yero U NPOUCXOAUT LeMHOW, JSlaBUHA Obpa3HbIn_Npouecc HeuTpanusauumu 3Hepruu us
BCEro, MMeLLEerocs Bogopoaa, T.e. NPOMCXoAUT B3pPbIiB — NaBUHOOOpa3HbIM npouecc ropeHusa! Tak
NPOUCXOOUT HeuTpanuaauus SHeprum n3 4yuctoro Bogopoda. pu 3TOM OCHOBHas 4YacTb SHEPrus Hewm-
Tpanuaauum yxoauT Ha CBeT 1 Tenrno, (aHanor Takoro npouecca Ha ConHue) KoTopble UCNONb3YyTCs Npu
Hann4MM nNoTpeduTenen 3TUX 3Heprnn. Tenepb NPOSACHUM, Kak NpoTeKkaeT NpPoLecc Npu ropeHun meTta-
Ha?

[Mpn ropeHun meTaHa NpoOUCXOOuUT criedyloliee: BbiCOKad Temrnepartypa 3Heprum Crnudku, yrriepos
HEeNnTpanM3oBaTb He B COCTOSIHMK, Kak ybeamnuch Bbille, a BOAOPOL BCTynaeT B NpoLecc HenTpanuaa-
LUK, HO M3-3a 3HEepreTU4Yeckon CBSA3W Mexady BOLOPOAOM U YrrepoaoM B3pbiBa HE MPOMCXOOUT, NOTOMY
4YTO 3Ta CBA3b NPEnATCTBYET ObICTPON HenTpanuMsauum BOAOPOLa U ITOT NPoLECcC NpOoTeKaeT MenneH-
Hee, YeM 4ucToro Bogopoaa. lNpoucxoguTt 310 NOTOMY, YTO BpPEMS M YacTb 3SHEPrUun HenTpanmsauuun
YyXOOUT Ha pa3pbIB SHEPreTUYECKON CBA3N MeXAy BOAOPOAOM M YrinepoaoMm, a 3aTeM M Ha coeAMHeHue
yrnepoga ¢ kucrnopogom. [1oatomy B3pbiBa He NPOUCXOAUT, a NOET CpaBHUTENBHO MeASIEHHbIN npoLecc
ropeHusi, a SIPKOCTb FOPEHUSA, NPU 3TOM, HAMHOIO TYCKHESl, YeM Mpu B3pbiBE YMCTOro Bogopoda. B pas-
pbIBE 9TOM CBSA3U BaXXHYIO POSib UrPaET He TOSTbKO KUCOPOA, Haxoasawmnes B atmocdepe, HO 1 BbICOKas
TemnepaTypa HenTpanusauum 3Heprum u3 sogopoaa. Hawa atmocdepa coctomT us, npubnuanTencHo,
78% asota un 21% kucnopopa. lNoracme cnuyky, ropeHne MeTaHa NPoAOSHKaeTCs 3a CHET HeNTpanMsaumm
9HEeprun n3 Bogopoaa, npu 3ToM, YacTb SHEPIMM YXOAUT HA CUHTE3 KMUCopoda C yrnepoaoM, YeM OCBO-
boxgaeT BOOOPOA OT CBSA3M C yrnepoaoMm, gaBas ocBo6oauBLUEMYCS BOAOPOAY HENTpanM3oBaTbCH, Npu
y)Xe CO3[aHHOM TemMnepaTtype, B npouecc ropeHna metaHa! Ecnu e npekpatnTb B NPOLIECC rOpeHus
[O0CTyn KMcrnopona, To ropeHne npekpaTuTca NnoTomMy, YTo He ByaeT xBaTtaTb SHEpPrnn Ans 0CBODOXOEeHUS
BOOOpOAa OT yrnepoga Ans garnbHeuWen HenTpanusaummn sHeprum uad sogopoda. Ecnum xe gobasutb
003y KUcropoaa, TO HenTpanmsauusa aHeprm Bo4Opoaa YCKOPUTCH 3a CYET NMHTEHCMBHOIO CUHTE3a OKCU-
Aa yrnepoga v, Tem cambiM BonblLUee KOM-BO BO4OpOoAa ocBOOOXOaeTCa Ans ganbHENLEN ero HenTpa-
nunszauumn!! 3 yero cnegyet, YTO NepBOHa4YasnibHOE yCnoBMWe M5 Mpouecca ropeHust MetaHa co3gaéeTr
TemnepaTtypa CnNu4YkM, a BNOCNEACTBUU, KACNOPOA, COEOAMHSASCh C YrnepoaoM B MeTaHe, ocBoboxaaet
BOOOPOA ANg nocneayrouwen ero Hentpanmsauuun. OTcioga 3anvwemM porsib KMcrnopoga B npolecce rope-
HUS:

Kucnopopa B npouecce ropeHusi yrneBoaopoAHbIX COeAUHEHUAX UrpaeT ponb «ocBoboauTe-
nsa» Bogopoaa oT CBA3M € YrnepoaoMm Ans nocriegylowen cBo60aHOM HeUTpanusauum 3Heprum us3
BogopoAaal

OTO 1 ABNSETCA MPUYMHOM HEBO3MOXHOCTU MpOLlecca roOpeHNs yrneBogopPOAHbIX COeanHeHun 6e3
yyactua kucnopoga! U, yem TecHee aHepreTnyeckasa cBs3b Bogopoaa € yrineponom U gpyrmmum npumecs-
MU B YrneBOAOPOAHbIX COEANHEHUAX, TEM XYXKE NPOTEeKaeT NPOLECC ropeHusi, NoToMy 4to 6onblue Bpe-
MEHU N 3HEPIMM HENTpanu3aumm n3 BogOpoAa yYXOOUT Ha paspbiB CBSA3WM BoAopoda C APYrMMU 3fiEMEH-
Tamu n npumecamu! Tak xugkue yrneBoOoOpOAbl FOPAT XyXe, YeM rasoBble. TBEpAble — yronb, TOpd,
OpoBa, eweé xyxe, Yem xugkue! 13 Bbille NnpuBegeHHOro aHanusa BbIBOAUM A0Ka3aTeNbCTBO MpoLeccy
ropeHus:

lNpouecc 2opeHusi unu e3pbiea y2s1e8000POO0HbLIX COeOUHEHUll ecmb He 4Ymo UHOe, KaK Mnpo-
yecc Helumpasusauuu nomeHuuaabHoOU 3Hepauu u3 Bodopoda npu onpedenéHHbIX ycroausx!

Hy, a o camon cywyHocmu npouecca HeuTpanmsauumm pasroBop NONAET YyTb NO3XKeE.

B opraHnamax Guonormyecknx BuaoB, B TOM YUCIE M YenoBeKa, AN NoAAepXaHua XusHeaesTenb-
HOCTU, aHeprna Takke 6epéTcd, aHanorm4yHO ropeHuto, u3 Bogopoaa. TONbKOo Npouecc HenTpanusauuu
9Heprum u3 Bogopoaa B buonornyecknx Buaax MaAET HaMHOro MeaneHHee 6narogaps CNoOXHbIM yrineBo-
OOPOAHBIM CoeauHeHuaM — Bernkam, Xupam, yrrnesogam, U3 KOTOpbIX OpraHn3aMbl U NosyvaroT BO4OPOA,
T.€. 3HEpPrui Onga XusHenesaTenoHOCTU. Boaopon OTAAET CBOK SHEPruo, a OCTallbHble COeANHEHUS Y
3M1IEMEHTbI, B KOTOPbIX HE HyXXOaeTCsl OpraHn3m, BbIBOAATCSA M3 HEro COOTBETCTBYHOLMMW BbIBOAALLMMM
cuctemamu opraHuamMa. Yrnepopg e v Ap. npuMmecu B YrreBOAOPOLHbIX COeAMHEHUAX ABMATCA 3a-
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MeANUTENSAMU rpouecca HenTpanusauumn sHeprum M3 Bogopoaa. A And coeuHeHUs yrnepoaa C Ku-
CNOpPOAOM MCMNOSb3yeTCHA YacTb HENTPaNM30BaHHOM SHEPIN N3 BOOPOAA.

TeopeTnyeckm HENTPanNM3oBaTb SHEPIUIO MOXHO M3 NOOro BelecTsa, HO B NOBCEAHEBHOW >XWU3HU
9TO He AenaeTcd NOTOMY, YTO BHEpPreTMyYeckne 3atpaTthl HA CO34aHne YCroBUN HENTPanM3aunm SHeprnm
N3 Opyrmx BeELLECTB, HA MHOro GosbLUe NOSTYYEHHOW 3HEPrnn OT NOCReAyoLWen HenTpanm3aumm 3 gaH-
HOro BellecTBa T.e., «OBYMHKA BblAeNkn He ctout»! Ecnn pasgpobutb, pactepeTb B nyapy noboe Be-
LLIeCTBO, KaK Hanpumep, roTOBAT antOMUHUEBYIO NMyapy, KOTOPYH MOXHO ynoTpebnate, npu onpeneneH-
HbIX YCINOBUSAX, KaKk 9HEProHOCUTENb — B3pbiBYaTKy. HO, B OCHOBHOM €€ MPUMEHSIIOT, KakK Kpacutenb. Bce
BMAENN, Kak npyn obpaboTke cTanu n3-nog HaXKgayHoro Kpyra BblfieTaeT CHon MCKp. Mckpbl oBpasytoTca
npyv HENTpanuM3auumn SHEPrMm M3 OTOPBaHHbLIX METanfIMyeckMx 4acTul, HO He OT Xenesa, a yrrnepoaa,
cTanb COCTOWUT M3 CMraBa >Xenesa C yrnepogom K, yem 6onblue yrnepoga CoAepXUTCs B CTanu, Tem
BGyneT 6onbLUMIA CHOM MUCKP, @ OT YMCTOrO Xernesa UCKp He BbyaeT. [oToMy, YTO MaTepuarnbHble YacTuLbl B
yrnepoge UMEKT MEHbLUYHD 3HEpPreTUYeckyto CBA3b Mexay cobon, yem y >xenesa! [MoaTomy, aHeprum
OoTpbiBa abpa3vMBOM  MUKPOCKOMUYECKUX YacTul, yrriepoga LOCTaTOYMHO AN HEenTpanuMsauun u3 Hux
3Heprmn, a ans xenesa — He xeataeT — 3akoH CoxpaHeHus!

EcTb eLlé ogHO BeLecTBO, KOTOPOE MOXHO OoTHecCTU k CHO ato YPAH — nocneaHuin anemeHT B Tab-
nmue MeHgeneeBa. OH MMeeT npefenbHY 3HEpPreTUYecKyr MIOTHOCTb, Bbille KOTOPOW mMatepun B
Mpupone He GbiBaeT, ecnn n GoiBaeT, (€€ NOMy4varT UCKYCCTBEHHLIM MYTEM) TO 3Ta MaTepust 4ONro He
XnBét! Ecnun ypaHy UCKYCCTBEHHO MOBbLICUTb MIOTHOCTb, NPOU3OMAET HENUTpanu3aums N3 Hero SHepruu.
Ho, uTobbl n3Bneyb 13 ypaHa aHepruo, HeobxoanMo co3gaTth cneyunanbHble yernosus! B Tak HasbiBaemown
«aToMHOM» Bombe, oboraléHHbIN ypaH obKknaabiBaloT TPOTUIIOM M 3aKNioYalT B TOJMCTYO MeTannuye-
CKyto 060M0YKy 1, 3aTeM, NoapbiBalT TPOTUN. B3pbiBOM TpoTuna, u3-3a TONCTOM MeTannudeckon obo-
NOYKMK, BHYTPU, CO30AETCHA BbICOKOE [aBrieHne, KOTOpOoe HapyLllaeT 3HepreTMyeckyto CBA3b Mexay maTe-
puanbHbIMM YacTvuamMu ypaHa, OT Yero U npoucxoauT ObiCcTpas LenHas peakumss — HenTpanusauus
9Heprun n3 ypaHa. 3TOT NpoLecc, B HACTOsILLee BPeEMS, CYMTAIOT — B3PbIB «aTOMHON» BoMObI! [pu Takom
npouecce 3HEPrM HEMTpanu3aumm U3 ypaHa perynmpoBatb HEBO3MOXHO! [oaTomMy, Ansa perynmpyemMbix
9HepreTuyeckmnx 6nokoB, KOTopble ycTaHaBnmBawT Ha AJC, negokonax u np., co3gatT crneynanbHble
YpaHOBbIE CTEPXKHWN, NPENATCTBYOLLNE HEYNPaBNAEMOM LENHON peakumm ypaHa, HemTpanum3aunio aHep-
N N3 KOTOPbIX CTANo BO3MOXHbIM perynmpoBaTb!

34ecb BaXXHO OTMETUTb, YTO YPaH U HEKOTOPbIE SNIEMEHTbI PAAMOAKTUBHbI, T.€., KaK N0 COBPEMEHHOWN
TEeopUn CTPOEHUS aToMa 3TO — «PaLMOaKTUBHOCTbIO Ha3blBAlOT HEYCTOMYMBOCTb SAEp HEKOTOPbIX aTo-
MOB, KOTOpasi NPOSIBMASIETCA B UX CNOCOOHOCTM K CaMOMpPOM3BOSIbHOMY  pacnagy, YTO COMpoBOXOaeTcs
BbIXOOOM MOHU3NPYIOLLEro U3nyvyeHus - paguvauun. ManyyaroT nonoXuTernbHO 3apsKeHHble anbda-
YacTuLbl, YTO €CTb NPOTOHbI, OTPULATENBHO 3apsKeHHbIE BeTa-4acTuubl, YTO €CTb 3MIEKTPOHbI U raMmma-
Ny4Yn, YTO €CTb HEUTPOHBI». DTa TPAKTOBKA ABMEHNIO PaaN0aKTUBHOCTM HE COOTBETCTBYET AENCTBUTENb-
HOCTWM. Ha camom gene npu HenTpanuM3auun 3HEPrMM U3 ypaHa unm npu camornpous3BOSibHOM pacnage
HEYCTONYMBLIX 3NIEMEHTOB BbIAENATCA MNOMNOXUTENBHO U OTpMUATENBbHO 3apsXKEHHbIE MEeNPOHbI, KOTO-
pble HE CMOIMN HENTPANM3oBaTbCS, a TakKe NeNPOHbI, HE UMEIOLLNE 3apsiA0B. OTO COOTBETCTBYET aHTU
TpakToBKe abCypAHOM Teopun CTPoeHus atomal

Mapy cnos, k MecTy ByaeT ckasaHo, 0 BOgopoaHon bombe, TepmosigepHon peakumu. Ecnu atomHas
Bomba coCTOUT M3 ABYX KOMMOHEHTOB, BbIAENABLUMX IHEPTUIO HENTpanuMsauuu, 3TO TPOTUM U ypaH, TO
BogopoaHaa 6omba cocTouUT M3 TPEX KOMMOHEHTOB - TPOTUI, ypaH n oborawéHHbin Bogopoa. Obora-
LLEHHbIN BOOOPOA 3TO OENTEPUN UNK TPUTUIA, ANS NONYYEHUs, KOTOPbIX HEOBX0AUMO 3aTpaTUTb SHEPTUIO
n Hemanyto! B3pbiB BogopoaHon 6om6b1 no Teopum NnpoucxoauT crneayrowmnm obpasom: HenTpanusaumns
9HEpPrun u3 TpoTuna NPUBOAUT K HENTpanM3aunumn SHEPrMn N3 ypaHa, a HenTpanusaunsa aHeprum u3 gen-
TEPUA-TPUTUS YBENUYMBAET MOLLHOCTb BOOOPOAHON OGOMObI Ha MOTEHUMANbHYH 3HEPrui AenTtepus-
TPUTUSA, 3aKNOYEHHYIO B 3TUX BewecTBax!

TepmosigepHasi peakunsa B COBPEMEHHOW HAyKe MHTEPNPETUPYETCS, Kak CUMHTE3 renust npu Temnepa-
Typax B MWSIMOHbI rPagycoB M3 M30TOMOB BOAOPOAA: TPUTUS U OeUTepus, NpuM KOTOPOM BblaensieTcsd
MHOrO 3Heprnn. Ho Mbl yke 3Haem, 4To Npu CMHTE3€E He BblAenaeTcs 3Heprus, a noTpebnsaercs! Mony-
yaeTcs abpakagabpa: HY)XHO 3aTpaTUTb JHEPrU ANS NOSyvYeHUs OeNTepus-TpuTus, 3aTeM 3aTtpaTutb
SHEPruio Ans nonydeHns TemnepaTtypbl B MUIMMOHBI rpagycoB, KOTOPYH, KCTaTU ckasaTb, HEBO3MOXHO
NONYYUTb U, TONBKO MOCHE 3TOro NPON3ONAET CUHTE3 renns ¢ BblaeneHnem aHeprun. pyboe HapyLleHne
3akoHa CoxpaHeHus! 3710 ouepenHoun abeypa Ha 6ase abcypaHbIX TEOPUIN HEKNAcCUYecKon hmamku!
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Mo Teopun HaMHOro npoLle, CTOUT BHECTU SICHOCTb M OTMETUTb, YTO BblAENEHNE SHEPTMM N3 BOLO-
poda, unu ypaHa, unu mns nwboro gpyroro BewecTBa, NPOUCXOAUT MO OAHOMY M TOMY e MpUHUUNY —
NPUHLMNY HeMTpanusauum noteHumManbHoOn 3Heprum s matepun! B camom gene, n3 ogHoro Kuno-
rpamma, 34ecb Bec ABNAeTCS €ANHULEN M3MEPEHUA NOTEHUMANBHOW SHEPTUN, 3aKMOYEHHOW B JAHHOM
BellecTBe, NOOro BewecTBa BbIAENUTCA OAMHAKOBOE KOJ-BO 3HEPrMu, NOTOMY YTO MOTEHumanbHas
9Heprusl, 3aknyéHHas B HMX, oamHakoBa! [MoaTomy, cornacHo 3akoHy CoxpaHeHus, U3 O4HOro Kuro-
rpaMmma, Kak ypaHa, Tak u O4HOro KusiorpaMmmMa Bogopoaa HeNTpanmsyeTcst O4HO U TO Xe KOM-BO 3Hepruu!
PasHuua GygeT Tonbko B 00bEME 3TUX BellecTB! JTO Takke TOYHO, Kak OTBET Ha 3ajaBaeMbll AETSM
Bonpoc: 4to 6onblie Becut 1Kr xenesa unu 1Kr mykn?

Onpegenunun gBa HOCUTENsS 3HEPruu, KOTOpble MUCMNOMb3yTCsa YenoBekoMm — 3TO mMaTepusi C Hau-
MEHbLLEN IHEPreTUYEeCKon NIIOTHOCTbIO — Bogopoa 1 matepusa ¢ HamBbICLLEN NNOTHOCTLIO — YpaH. [pu-
YMHa 3aTOMy npocTta, Bogopoa Haxoantcs Ha MMHMManbHoM npegene CoxpaHeHnsa OHeprun, No3TOMY OH
OOCTYNeH ANs HenTpanusaunm N3 Hero SHeprmmn, a YpaH HaxoamTcs Ha MakcumaribHoM npegene Coxpa-
HEHUS DHEpPrumn, HO ANA HeUTpanuM3aumm SHeprum U3 ypaHa, Heobxogmmo cosgaTb 6ornee CroXxHble u
9Heproémkue ycrosus! Kcratn, YenoBek Ha MHOro yBenvyui MOLHOCTb ypaHoBon Gombbl, JobGaBuB B
000noYKy OenTepnin n TPUTUIA, N3 BOOOPOAA KOTOPbIX U HEWTpanuayeTcsa o6aBoYHas 3HEPIUs, HO 3TO HU
B KOEM Criyd4ae He TepMosaepHasi peakuusi CMHTe3a Kakmx-To f4ep, YXXe roBopuiochb, YTO npu Jiobom
CUHTE3e 3aTpavuuMBalOT SHEPIUIO, HO HM B KOEM crydae He nony4awT! |13 BewecTB, HaxoasLWmMXCs
Mexay BOOOPOAOM U ypaHOM, MPaKTUYEeCKU U3BIieKaTb 3HEPru0 HeT CMbICIa, Kak roBOPUTCS «urpa He
cTounT cBeuy»! lNpouecc HenTpanusaumm 3HepPrum n3 Matepumn cam no cede BO3HMKHYTb He MoxeT! [Mpupo-
na o6 atom nosaboTtunack, uMesa 3akoH CoxpaHeHus! VcknoyeHns 6biBalOT TOSMbKO NPU BO3HUKHOBE-
Hun ConHu-3BE3A, rae C TeYEHMEeM BPEMEHMN, CO34at0TCs yCnoBusa ans 3axuraHna 3esesgbl. Ho 06 aTtom
HUXe.

C uctoyHMkammn — aHeproHocutensmmn Ha 3emne pasobpanucb. ConHue BblaensieT aHepruo no Ta-
KOMY >Xe MPUHLUMUNY, HO caM NPUHUMN BblOENIEHUS SHEPTUM N3 SHEProOHOCUTENEN MOKa HaM HEU3BECTEH.
Ham Hy>XHO OTBETUTb Ha BOMPOC: YTO e Takoe IHEepPrua HeuTpanusauum? A ons 9Toro HeobxoamMmo
NOHATb, OTKYAa B3Anacb, U 4To cobon npeactaBnseT NoTeHUManbHasa 3Heprusi CBsA3u B Bogopoae, Aa
N BO BCEX MaTepuarnbHbiX popmax? YTobbl OTBETUTH HA 3TU BOMNPOCHI BO3HWUKAET eLé psg BOMNPOCOB: a)
No KakoMy NMPUHLIMNY pacrnpoCTPaHAETCA 3HepPrusa HenTpanmsaumm? B) KaKUMU NEeNpPoHbI obrnapna-
IOT NapamMeTpUMyYeCKUMU AaHHbIMU, Ka4eCcTBaMM U CBOUCTBaMMU? U camMoe rnmaBHOe C) Kakasi B3au-
MOCBSI3b U B3anmogeucteme mexay NenpoHamum n AHepruen? Kak yxe roBopusiocb Bbille, YTO U3-3a
TECHENLIEN CBA3WM Mexay NeMpoHamMu U SHepruern Ham npeacTtouT NpeofosieTb Hemano TPYAHOCTEW,
4TOOblI OTBETUTL Ha 3Ty LENOYKy BOMPOCOB U psag APYrnX BONPOCOB, KOTOPblEe HEN3BEXHO BO3HUKHYT MO
X04y HalLIero aKckypca.

2.4 MpuvHUMN pacnpocTpaHeHns ConHe4YHON 3Heprum

[ns Hayana onpegenumMmcsa ¢ NPUHUMNOM pPacrnpoCTpaHEHNa SHEPrM HerTpanusauuun. Kak yxe ro-
BOPWN BbllLE, KOCMUYECKOE MPOCTPaAHCTBO SABMSETCS NPEBOCXOAHbIM NPOBOAHMKOM CONHEYHOW aHep-
MmN, a NPEeBOCXOA4HbLIM NPOBOAHMKOM MOTOMY, YTO NENPOHbI SHEPreTUYECKN HE CBA3AHHbLI Mexay cobon u
NO3TOMY HE OKa3blBalOT COMPOTMBIIEHME COSTHEYHOW 3HEPrnnN. 3HAeM, YTO SHEPrus HenTpanmsaumm pac-
npenenseTcs paBHOMEPHO 0O BLEMHO paamanbHO OT UCTOYHMKA SHeprn. [lJonroe BpeMsi s HE MOT MOHSATb,
Kak 3To npoucxoaut. VI BOT urpa B bunbspa HaToMKHYyNa MeHs1 Ha MbICIb O ABMXEHUM JHEeprumn, KoTopoe
n 6yaeT HasblBaTbCA

BunbsipOHbIlU NPpUHYUN pacnpocmpaHeHusl 3Hepauu

OTOT NPUHUMN OABWXXEHUSI 3HEPTUN ABMNSIETCS OCHOBOMOMArawmmMm HacToswen Teopun unum, Kak ro-
BOPUTCS «U3KOMUHKOW» Teopuny», KpOMe 3TOro OUNbAPAHbLIA NPUHLMN Oe3anennsuMoHHO AoKa3biBaeT
MaTtepuanbHoe eguHcTBO Mupa. 310, ecnm xoTute, OTBEYaeT Ha BONPOC MHOMMX MccrnegoBaTtenemn o
CYyLLLECTBOBaHUN U CTpOoeHUn acpupa.

06 atom cTouT noroBopuTb NogpobHee, Bce 3HatT 3Ty urpy! Lapbl Ha GunbspaHom cTtone obpasy-
0T, MOXHO CKa3aTb, WapoBoe nosne. Kctatn o nonsx.

Bnepsblie (30-e rr. 19 B.) noHATME Nonsa (3NeKTpU4ecKoro n MmarHiuTtHoro) 6eino BeegeHo M. ®apape-
eM. KoHuenuusa nons 6bina NnpuHATa UM Kak anbTepHaTMBa TeOpUN 4anbHO4ENCTBUS, T. €. B3aUMOAENCT-
BMSI 4acTuL, Ha paccTodHMM 6e3 Kakoro-nmbo NMpOMEXYTOYHOro areHTa. Tak MHTepnpeTupoBanochb, Ha-
npuMep, 3NeKTpocTaTMuyeckoe B3anMOLENCTBME 3apsiKEHHbIX YacTul No 3akoHy KymoHa vnu rpasuTta-
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LMOHHOE B3aUMOLENCTBME TEN MO 3aKOHY BCEMUPHOro TAroteHms HbtoToHa. B HacToswee Bpems cyuie-
CTBYET TepMUH «nons cpusnyeckue». CMOTPUM B MHTEPHETE:

«MNonsa_dwmanyeckmne, ocobas copma maTepumn; usnyeckas cucrema, obnagarowias 6eckoHeYHO
B6onbwKnM ymcnom creneHen ceobopbl. Npumepamu umsnyeckoro Mons MOryT CAyXuUTb SNEKTPOMarHuT-
HOE 1 rpaBUTaLMOHHOE NONs, Nofe SAepPHbIX CUM, a Takke BOSTHOBbIE (KBAHTOBaHHbIE) NOMSA, COOTBETCT-
BylOLLME pasnunyHbiM Yactuuamy. (M3 nHrepHeta). Hactosiwan abpakagabpa — Tak 4To Xe Takoe humsn-
yeckoe nosne — «Ocobas popma matepum nnn gusundeckas cuctema? Ho yx ceoboga, kotopas obnaga-
€T KakMM-TO 6eCKOHEeYHO BONbLUMM YUCIIOM CTENEHeN, He Bre3aeT HU B kKakue BopoTa!

OT0 onpeaeneHne NOMK He COOTBETCTBYET AencTBUTENbHOCTM! [TOTOMY 4TO none He MoXeT ObiTb
«ocobon hopmon matepunx»! Ecnun xe kto-To cumtaet Nonsa dmsnyeckne, a BepHee CUNOBbIE — 3Hepre-
TMyeckne nons, ocobon opmMor MaTtepum TO HYXHO BbINo AaTb M onpeaeneHne aTon «ocobon gopme
MaTepumny, Yero 4o CUX Nop HUKTO HE caenarn.

TepMyH «none » — B TONKOBOM pycckoM crioBape C.U. OxeroBa nmeeT MHOro 3HadeHun. ina Teo-
pUM NOOXOAUT TOSNbKO OOHO — «rosie dessmesibHocmu — NPOCTPaHCTBO, B Npeaenax KoToporo NposiBng-
eTCcsl AeNCTBME KakuX-HUBYyab Cun - MarHMTHoe nose, rpaBuTaumoHHoe nosne n 1.4.». Ho none gesarenb-
HOCTMU, T.€. 3HepreTUYecKoe rnosie 370 TONbKO B TOM Clydae, ecriv B 3TOM MNoJfie eCTb UCTOYHUK 3Heprnm!
Ecnn MCTOYHUK 3HEeprnm oTCyTCTBYET, TO 3TO YMCTO MaTepuanbHoe none! [loatomy, B Teopun TEpMUH
NMone — npocTpaHCTBO, coCTosiLee U3 OOAHOPOAHOW MaTepuu UNU OAHOPOAHLIX Tesl, OCHOBHOE
CBOMCTBO KOTOPOro SIBMSIETCA CMNOCOOHOCTb BOJIHOBOIro nepemMelleHusa 3Heprum, a CunosbiM
(OHepreTnyecknm) rnosiemM 3To NPOCTPAHCTBO CTAHOBUTCSH TOSILKO NPU NOABNEHUN B HEM UCTOYHM-
Ka 3Hepruu, B npegerniax KOTOPOro AeMCTBYeT 3Ta IHEepPrus.

OTcroga BaxkHoe nonoxeHue B Npupoge:

HencTtBue cunoBoro nona onpeaenseTcs NPOBOAUMOCTbLIO AAaHHOrO BMAa 3HEprum marepu-
aNnbHbLIM NoneMm, MaTepuen.

Tak ons UCTOYHWKOB COMHEYHO-3BE3HbIX AUMHAMMYECKMUX SHEprn ob6bEMHO paguanbHoe none
BOKPYI 9TUX MCTOYHUKOB, ABMSAOTCA NPOBOAHUKAMMU AVMHAMUYECKUX IHEPIUIA, N ABNSETCH OQHOPOAHOMN
maTepuen. bnarogaps yemy mMbl BUAMM cBeT ganékux 3eésa! Kpome atoro o6bEMHO paguansHoe npo-
CcTpaHCTBO BOKpYyr ConHua sBMseTCs CUMOBbIM — rpaBUTaUUOHHbLIM [lonem Ha MHOrve munnuapapl
knnomeTpoB. OnpenennTb A4anbHOCTb AEACTBUS CONTHEYHOrO NPUTSDKEHMSA HU HayKa, HU TeXHMKa noka He
B COCTOSIHUW, HO TOYHO MUMNMapabl KUIOMETPOB — camas JanbHAS nnaHeTa [nyToH, KoTopas HaxoanTcs
Ha PacCTOSIHUM OKONO LWEeCTU MunnuapgoB kunomeTpoB oT ConHua, yaepXkmBaeTcsl rpaBUTaLVUOHHBIM
nonem ConHua.

MpoBeném kpatkun aHanu3 bunbapaHoro NMpuHuuna PacnpoctpaHeHusa dHepruun. BIIP3 nencr-
BYeT Mpu YCNOBWUW, YTO LUAPbl PacrnonoXeHbl BAPUTLIK ApYr K Apyry, 6e3 manenwero 3asopa Mexagy Hu-
mu. LLapbl 4OMmMKHBI MMETb OAMHAKOBbLIN pasMmep 1 He noanexatb gedopmaunn! Ha bunbspgHom ctone
Lapbl MOXHO pPacrnonoXnTb B ABYX BapuaHTax: IMHEUHbIM NofieM, Korga Lapbl pacnosiaraloTcs B O4HYy
NIMHUIO N NSIOCKOCTHLIM MOJSIEM — LLapbl pacnonaratTcsl B O4HOM NSIOCKOCTU «niupaMmugony. [ins Hava-
na paccMoTpuM MepBbl BapuaHT: yaapum GUTKOM No NnepBoMy LLapy U, NOYTU cpasy YBUAMM, KaK OTCKO-
4nT nocnegHun wap! Yto xe npomnsowno? A Npomn3oLno To, YTO dHeprus duTka npolusnia NPoAosibHOM
BOJHOWM OT LWapa K wapy Mo wapam, KOTopble U3 JIMHENHOrO LLIAapoBOro nons nepeLunv B CUNoBoe norse,
T.e. CTanyn NPOBOAHUKAMU AUHAMMUYECKOW 3Heprumu OuTtka! NocnegHuii xe wap ctan NPUEMHUKOM
9Hepruu, KoTopasi npomseena paboTy nepemeLleHns wapa Ha onpegenéHHoe paccrosHune! Ecnu nocra-
BUTb nperpagy nocrniegHemy Liapy, TO BCe wapbl OyayT NpoBOAHMKAMM 3SHEPrMW, a nperpaga cTaHet
NPUEMHUKOM 3TOWM JHeprum! [nvHa npogonbHoM BOMHbl L=d — guvameTtpy wwapa, KoTopas npoxogauT
paccTosiHue MPOTMBOMOSOXHbBIX TOYEK AvameTpa 3a nepuog — T. Mo BTopoMy BapuaHTy GUTOK OLET B
BEPLUMHY NUpamMuabl, NPM KOTOPOM MIOCKOCTHOE LLIAPOBOE MOSfie CTAHOBUTCH 3HEPreTUY4eCKUM nosnem,
T.€. BCE LUapbl 3a4eNCTBOBaHbI B Nepeaaym 3Heprum Ha MOMEHT AENCTBUS AMHAMUYECKON SHeprun GuT-
Ka.

EcTb eweé TpeTun BapmaHT pacrnonoXeHusi WapoB 3T0O 0ObEMHOE pacnofioXkeHne LWapoB — 06 bLEM-
HOe WwapoBoe norse, CocTosdllee u3 wapoB B NtloboM 06bLEMHOM M3MepeHun. Bo3bMmém GonbLuyo ém-
KOCTb M HanonHum eé€ nobbiMn, He nogaatwmmmnca gedopmaumn wapukamu. [poBeast psa akcnepu-
MEHTOB He TPYAHO YyCTaHOBUTb:

1. Tonbko 6narogaps 06bEMHOMY LLAPOBOMY MOS0 BO3MOXHA 00BLEMHO paguanbHas nepegava u
pacnpocTpaHeHue 3HepruM OT WUCTOYHMKA JHEPrMM OuNbAPAHLIM NpUHUMNOM. [pyrx BapuaHTOB




~ 22 ~

00BLEMHO pagmanbHOM nepegayn aHeprum He cywectsyeT! o kpanHen mepe, Ha HacTosllee Bpems
anbTepHaTuBbl HeT!

2. AnuHa NpoaonNbHOW BOSHbI pacrnpoCTpaHeHNa 3HEPrn Bcerga pasHa AgvameTpy Liapa, noaTtomy,
YyeM MeHblle AnameTp, TeM Kopoue BOSHA, TeM C BorbLlUe YaCTOTOM MOXHO nepeaaTb 3HEpPru, CooT-
BETCTBEHHO C OOMbLUEN CKOPOCTLIO MOET pacnpoCTpaHEHNEe SHEPruKn, B CBA3M C YyeM, Bonbliee Kon-Bo
3HEeprMm MOXHo nepegasaTb!

3.Mpu anuHe BOMHLI paBHOW AMaMeTpy Llapa U nepuogy eé pacrnpoCTpaHeHUsi, paBHOWN BpeMeHU
NPOXOXOEHUSA IHEPINN PACCTOSHUA AnameTparibHO NPOTUBOMOSOXHbLIX TOYEK, SHEpPreTuyeckme nortepwm
CBOAATCA K MUHUMYMY, NP 3TOM BOJSTHbl OBUXYTCS NPOAOSIbHO paAuaribHO OT UCTOYHUKA 3HEPrun C
npeaenbHO MarnbiM 3aTyXxaHueMm BOrSHbl! OTO OYEeHb BaXXHOE MOSIOXEHUe AN pacrnpocTpaHeHUs COMnHeY-
HO 3BE3JHbIX 3HEepPrum Ha OrpoMHbIE PacCTOsAHUS!

4.bnarogaps 06bEMHOMY LLAPOBOMY MOS0, COCTOSALWMX U3 LWAPOB C MUHUMAarbHbIM OUaMETPOM,
MOXHO NepedaBaTb SHEPrvMi B LUMPOKOM Auana3oHe 4acToT Ha AdanbHue OObEMHbIE PACCTOSHMS C
MUHUMarbHbIMU 3HEPreTUYECKUMM NOTEPAMU.

5.06bEMHO paguanbHoe pacnpoCcTpaHeHne IHePrun NPOmU3BOANTCS KakK NPOAOSbHBIMU BOSTHAMMU, TaK
n nonepeyHbiMu. (Mpu onpegenéHHbIX YCroBUSAX, a UMEHHO, KOrfa npu yaape Knem uHaMmmyeckas aHep-
e He ymellaeTcsl B OOAWH paanaH, NpoAoSibHble BOSIHbI NMEpexogsaT B MonepeyvHble BOSHbI), T.e. wapsbl
NPUNOAHMMAIOTCA U Jaxe BbineTatT 3a 60pT.

6. No ogHOMY 1 TOMY e LIapOBOMY MOS0 OAHOBPEMEHHO MOTYT MPOXOAUTb AHEPTUM OT pasHbIX UC-
TOYHMKOB! B camoMm fene, No yCrnoBMIO LLapbl pacronoXeHbl BNPUTLIK APYr K Apyry, NO3TOMYy OHU Bec-
NpenaTCTBEHHO MOryT rnepefasaTh MPOAOSIbLHO paavanbHbIMU BOSITHAMU 3HEPIMO0 B IOOGOM Hanpas-
neHun, B nrboe Bpems 1 OT nrboro nctodHuka! MNyHkTbl 4, 6 NOATBEPXKOAKTCHA pPacnpoCTpaHEHUs MU
9Heprun, BoipabaTtbiBaeMbIX reHepaTopamMu paguMoBosiH, bnarogapsi KOTOPbIM Mbl ciyllaem paguo, CMOT-
puUM Tenenepenaudn, nonb3yemMcss MOOWIBHOM U UHTEPHETOBCKOW CBA3bI0 B Nt0OOM TOUke OOBEMHOrO
NpoCTpaHCTBa B Npegenax encTBna reHepatopa!

BunbsapaHbIn NpUHUMN Nepeaayn 3Heprum NosHOCTBIO NOATBEPXKAAET rmnoTesy o cpepruveckon
cdopme nenpoHoB! A ecnu JokaxeM, YTO COSIHEYHAas! 3HEPrun SBMSIeTCA OAMHAMUYECKOW 3Hepruun, To
TOraa C YyBEPEHHOCTbIO MOXHO KOHCTaTuMpoBaTb, YTO BceneHHas ecTb 6eCKOHEYHO OOBLEMHOE MaTe-
puanbHoe norse, cocrosiwee U3 chepruvyecKux MatepmanbHbIX YacTUL, — NEMPOHOB, PaCcMOSIOXEeH-
HbIX BNPUTbLIK APYr K Apyry. A 3TO NOMHOCTbIO MOATBEPAMT rMNoTedy O mMaTepuanbHOM eAUHCTBe
mupa! Nopa nepenTtn K onpegeneHno napameTpoB nNempoHoB. NTak, dpopma nenpoHoB chepuyeckas.
Pasmep nerpoHoB, cornacHo nyHkTy 2 BINP3, onpenenserca AnvMHOM BOSTHbI pacnpoCTPaHEHUST CONHEY-
HOW 3Heprnmn, NO3TOMYy AMaMeTp NEeNpPOoHOB O TOro Mars, YTO, MPaKTUYeCKn, HET NycToro (Bakyyma) npo-
cTpaHcTBa mexay Humu! OTcroga, BakyyM NoflydnTb HEBO3MOXHO He TONbKO Ha 3emne, HO U B KOCMuYe-
ckoM npocTtpaHcTBe BeceneHnHon! Kctatm o Bakyyme! B coBpeMeHHON pu3nke ecTb (PrU3nyYeckuin Bakyym,
npeacraBnAwLWMNN cobor KBAHTOBOE NoMne, TEXHUYECKUA BaKyyM — CUIbHO Pa3peXXeHHbIN ra3. AT «Ba-
KyYMbI» MpuayMaHbl B HEKNAccuyeckon mnanke ans CTbIKOBKM apryMeHTOB B abCTpakTHbIX Teopusix. Mol
e OOSDKHbI NOHUMaTb No4 BakyyMOM NPOCTPaHCTBO, HE MMeloLLee MaTepmnanbHbIX BELECTB, KOTOPOE He
MOXeT BbITb HU (PU3NYECKON MYCTOTON, HN TEXHUYECKOM MYCTOTOM, NOTOMY YTO MyCTOTa €CTb MycTtoTa U
Hu4ero 6onee! B lMNMpupoge nyctoTbl npakTnyeckn Het! NMo3ToMy, TEPMUH BaKyyM B 3KCMEPUMEHTAX He
MOXeT 0603Ha4YaTb NYCTOTY, NOTOMY YTO MONYYUTb €€ HEBO3MOXHO! B Teopun BakyyMm, npeanonioxu-
TeNbHO, 3TO — MPOCTPAHCTBO MeXAy NenpoHaMu, KOTOpbIe pacnonaraloTcA BNPpUTbIK APYr K Apyry.
[MoaToMmy, NPOCTPaHCTBO MeXAy NeMpPoHaMm HAMHOIO MeHbLLE CaMnx NeNpPOHOB!

Otcroga v BeiBoguTCcs TpeTun 3akoH Mpupoabl B Teopumn —

lNMpupoda He mepnum nycmomal

Tenepb MOXHO NPUCTYNUTb K ONpeaeneHnto KavyecTs

3. KauectBa n cBOMCTBa NENPOHOB
Ncxognm mn3 Toro, 4TO KayectBa MENPOHOB AOSKHbI COOTBETCTBOBaTb 3akoHam PasButus
Mpupopabl, 06bACHATL U, HE TOMNBKO OOBACHATL, HO U NOATBEPXAATb UX:
1. NMeNpPOHbI HEYHUUYTOXUMbI, OHU HE MOFYyT UCYE3HYTb MO KakKuM-nmMbo nMpuUYMHaAM WU
ObITb YHUUYTOXEHHbIMU, B NPOTUBHOM criydyae 3akoH CoxpaHeHus BewecTB TepseT cmbicn!
2. MenpoHbI He MOTYT U3MEHUTb cBoen hopMbl U pa3mepa, T.e. He nognexaT gedopmauunn
HW NPU KakUX YCrOBUSX: BbICOKMX AaBMEHUAX, HU3KNX U BbICOKUX Temrnepartypax! B npotuBHom crnyvae
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OHW TEPSIT NOABUXHOCTb, YTO HEBO3MOXHO NMpu hopmmpoBaHmum Matepum n HEBO3MOXHO OOBLEMHO
paauanbHoe pacnpocTpaHeHue SHeprun!

3. MNMenpoHbl no Bcen BceneHHoM pacnonararoTcs BNPUTLIK APYr K Apyry 6e3 manenwmnx
3a30poB, 4YTO U npeacraBnsaeT cooon O6HLEMHO 6ecKOHeYHoe, OQHOpOAHOe MaTepuanbHoe nosne
BceneHHon. YT0 B nonHon mepe yTBepxaaeT bunbsapAaHbii NPUHUMN pacnpoCcTpaHeHUsa SHepruun, B Npo-
TMBHOM Crlydyae HeBO3MOXHa OO6bEMHO paauanbHas nepegadya COSIHEYHOW, CBETOBOW, 31EKTPOMAarHUT-
HbIX SHeprun!

Ha ocHOBaHUKM TPEX BblENepevnCrieHHbIX MYyHKTOB BbIBOAUM, UMEKOLWMN OFPOMHOE 3HadeHue B
PassuTtum MNpupoabl, yeTBEépThIN 3aKoH Mpupoabl B Teopun:

Kocmu4yeckoe npocmpaHcmeo Heslb3sl HU CXamb, HU pacmsiHymb

Bnarogapsa 3 nyHKTYy 1 3TOMy 3aKOHY 06BbEMHO paananbHoe pacnpocTpaHeHve 3BE3aHbIX QHepru B
Kocmuyeckom lMpocTpaHcTBe MAOET npakTuyeckn 6e3 noTepb M Ha OrpoMHble pacctosHusa! Kpome aToro,
3aKOH JaéT NpaBo yTBepXaaTb O hu3u4YecKol He8O3MOXXHOCMU MOSYYUMb 8aKyyMm!

4 MNMenpoHbI HeNb3A COTBOPUTL, BocnpousBecTu! [1a n 3ayem? OHu Bcerga 6binn, ectb u 6y-
OyT BeYHbl BO BpeMeHU 1 BecymcrieHHbl B NPOCTPaHCTBE, ecrnn, KoHeYHo, BeceneHHasa 6eckoHeyHa! Cob-
CTBEHHO OHU N eCTb —

O61LEMHO 6ecKOHeYHOe KOCMU4YecKoe npocmpaHcmeo — BceneHHast

TepmuH «[lelipoHbl» criedyem ynompebrissmb, KaKk € CMbICJIe cmpoumesibHo20 Mamepuasna
onis1 MamepuasibHbIX_ghopM_80 BceneHHol, mak u, koela umeem 8 eudy mamepuro 6e3 sHepee-
muyeckol cesizu Mmexx0y MamepuasibHbIMU Yacmuyamu, m.e. KOCMU4ecKoe rnpocmpaHcmeo.

Cam cobown HanpalwunBaeTcsi BONPOC: OTKyAa B3ANUCb NeNpoHbl B 6ECKOHEYHOM NPOCTPaHCTBE, OTKY-
na B3dnacb EanHas OHeprus Bo BceneHHon? Ha gaHHOM aTane pasBuUTUSA Haykm OTBETUTb Ha 3TOT BO-
NpOC He NpeacTaBNAeTCa BO3MOXHbIM, JaXe Ha rMnoTesy HeT HuKakoun 3auenku! Ewé mHoroe Yenoseky
NpeacTouT no3HaTb, HO 3TO BO3MOXHO TONbKO Toraa, korga OH HayuuTcs ynpaBnaTe aHepruen HemUTpa-
nusauuun, ncnonb3oBatb EAuHYI0 DHepruto, TONbko 3Ta JHEpPrusi no3BONUT BbIXOAUTb YenoBeky 3a
npegenbl ConHevHon Cucrtemsbl. MNoatomy mos Teopus ucxogut ms toro, Yto EanHasa dHeprusa un Men-
pPOHbI Bceraa 661U, ecTb 1, BEpPOATHEN BCero, oyayT B beckoHeuyHom [NpocTpaHcTee!

[MenpOoHbI MMEIT CBONCTBA, NPUCYLLNE TONBKO UM.

CBoucTBa NeMpoHOB
FmaBHOE CBOMCTBO NMEMPOHOB: 3apsAXXaTbCA dHEepruen, akkymyrnmpoBaTb U COXPaHATb €é, a
npu onpenenéHHbIX YCNOBUAX OTAABaTb — HEUTParM3oBaTb 3Ty 3HEpPruto!

OCcHOBHble CBOMCTBa NMEUPOHOB onpeaensalnT B3auMoCcBA3b M B3ammogeucteue lMenpo-
HOB c_JHepruen. Ux Bcero Tpu:

1. Mpoeodumocmb CONMHEYHO-3BE3OHbIX SHEPTUIA OUNbAPAHLIM MPUHLMIMOM.

2. Mamepuanu3ayusi neMpoHOB unn npouecc dopmmpoBaHmss Matepum npu B3anmMogencTsum Ha
MenpoHax anameTpanbHO MPOTUBOMOMOXHBIX 3BE3AHbLIX AHEPTUMN.

3.Heumpanu3sauyusi matepuanbHbiX (pOpM MNu npouecc BblaeneHms IHeprum ns Matepum n nepe-
Xo[4 €€ B MaTepuarbHble YacTuLbl, MULIEHHbIE SHEPreTUYECKON CBA3N Mexay cobon, T.e. B [eNpoHbI.

OTn Tpu cBoncTBa B3anmoaencTeus NenpoHoB ¢ SHeprmnen n aenswtca OcHoBou Passutusa Mpu-

ofbl, MHbIMW CNOBaMM, ABMSOTCA

Xu3HedessmenbHocmMbIO BceneHHoOU, Kpy2oeopomom 3Hepauu 80 BceneHHou!!

Bce BblWwe nepeyncrneHHble napameTpudeckne gaHHble, KayecTBa U CBOMCTBA MEMPOHOB ABMSOTCA
Norn4yeckuMn npeanonoXeHnsaMn, nogrTeepxgaemMble 06bLEMHO paguanbHbIM pacrnpoCTpPaHEeHUEM, Kak
CONMHEYHOWN 3JHEpPruu, Tak M JNEKTPOMarHUTHbIMU JHEPrUsSMU pagvo TerneycTaHoBOK. [lokasaTenbcTBa
3TMM rmnoTesam GyayT AaHbl B anbHenWwem npy NnpoBeLeHMn aHanna3a CBOMCTB NENPOHOB.

UTtobbl pazobpaTbCcs B CBOMCTBAX NEMPOHOB, HEOGXOAMMO BHECTU SICHOCTb B MPOLIECC BO3HMKHOBE-
HUS 3HepruM HeuTpanusauum, B pacnpocTpaHeHue COSIHEYHOW 3HEepruu, B npouecc hopMMpoBaHuUS
MatepuanbHbIX hopMm, T.e. HEOOXOAMMO MOHATb, Kak IHEPrUst NOSBMAach B MatepuarnbHbIX hopmax u,
4YTO OHa cobon npeacTaBnseT.

[ns Havyana gagum UCTUHHOE onpeaerieHne OBUXEHNIO CBETOBOW aHeprun. PeHe [ekapT 6bin, MOX-
HO cKkasaTb, reHnanbHO NpaB, Korga roBOpPWsl, YTO «CBETOBAsi HEPIMS HECETCS HA MaTepuarnbHbIX BOJ-
Hax!» A, Tem bonee, cBETOBas 3HEPIUS pacnpOCTPaHAETCss paBHOMEPHO OO BbEMHO paguarnbHO OT UCTOY-
HWKa cBeToBOM 3Heprum! B camom gene, Haunyylni aHanor pacnpoCcTpaHeHUs 3Heprumn, Kotopast «He-
CETCHA Ha BOSHe» nepefaéTcs BOMHOW 3TO BOMHA yyHamu. Bce Mbl NpekpacHO 3HaeM, Kakyt OrpOMHYHO
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9HEeprmo HECET oHa BosiHa. ATOT hakT roBOpuUT O TOM, YTO pmnpoaa ncnonb3yeT BOMHLI A9 NepeHoca
9HEeprun Ha pacctosiHus. BornHbl xXe mMory dpopmMmpoBaTbCA U AENCTBOBATb TOSMIbKO Ha MatepuaribHOM
none! E€ NCTOYHUK rae-To B okeaHe (OKeaH SBNSETCA MaTtepuarnbHbiM nonemM Ans opM1MpoBaHNSA BOJTH
LyHamun) B Heapax 3eMin Npou3oLLEN TOMNYOK, AUHAMUYECKasa IHEPrna KOTOPOro nepeLuna B matepuans-
Hyl0 BOSHY, NpeacTaBndaowas cobon Bogpl okeaHa! Cama Boga okeaHa CTaHOBMUTCS NPOBOAHWMKOM 3TOW
OrPOMHOWN 3HEepruun, ABWXKYLLENCA paauanbHO AMamMeTpanibHO OT UCTOYHMKA BO3HMKHOBEHUSI 3HEPrum
uyHamu. 3gecb HeobxoaMMO OTMETUTb, YTO BOJIHA NepeAaéT Ha OrpoOMHbIe PAaCCTOSIHUA TOJbKO
3HEepruro, HO HM B KOEM Clly4yae He maTepuio! DHeprus BonHbl 0bpyLumBaeTcst Ha kopabnu, ocTposa 1
NpnbpexHble Nonockl, HAXOAALWMECS Ha €€ NyTU N OKa3blBatoLime BoSiHe conpoTusneHune! Bce maTtepu-
anbHble OPMbI, OKasaBLUME BOSTHE COMPOTUBIIEHNE, CTAHOBATCA NOTPEOUTENAMM IHEPTUN STOWN BOSHBbI!
Onsa MNoTpebutensa aHeprus MoxeT ObiTb, Kak co3unpgaTtenbHas, Tak U paspylumTernbHas B 3aBUCUMOCTU OT
MoTtpebutens! Ho peyb cenvac He 06 aToM. M3 BblleCKka3aHHOro genaemM O4YeHb BaXKHbIW BbIBOA A5
MOHSATUSA CYLLLHOCTUN QHEPruu:

HAns obpazoeaHusi 80JIH Hecyuwjux aHepauro obssI3amennbHO Heob6xo0umMa MamepualsibHasi cpe-
Oa — none. [Mpupoda ucnonb3yem 80JIHbI OJisi Neped8uUXKeHUsl, pacrpocmpaHeHusi OUHaMu4ecKoul
3Hepauu Ha OaslbHUe PaccmOosIHUsI, NMPUYEM PasHOMEepPHO 06BbLEMHO paduasibHO OmM UCMOYHUKAa
803HUKHOBEHUSI 3muX 80J1H!

4. PacnpocTtpaHeHne ConHe4yHon dHepruu

ConHe4yHas aHeprmust HeBuaMMa, onpeaenseTcsa TONbKO MO CBOEMY NPOSIBNIEHNO, HA NMPOBOAHMUKAX U
noTpeouTensax, MHbIMK CroBaMy BeNCTBUEM Ha maTepuanbHble opMbl! Mbl BUOUM TOSNBKO NCTOYHUK
€€ BO3HMKHOBEHUS 1 OTPaXXEHHbI MaTepuen CBeT, a BepHee, uBeT! [1o cerogHsLWHEro aHa HeT o0bsCHe-
HWSA NPOLIECCY BO3HMKHOBEHMWSI CONTHEYHOW 3HEPrnK, N0 KaKoMy NMPUHUMMNY NPOUCXOOAUT pacnpoCcTpaHeHne
— OBWXEHME 3Hepruu, NpuyémMm o6bEMHO paamanbHO OT UCTOYHMKA SHEPIUN N YTO SIBNSIETCA €€ NpoBOa-
HUKOM. [TO3TOMY B HacCToSLLIEE BPEMS CYLLIECTBYHOT TOSIbKO MMNOTE3bI, KOTOPbIE HUYEro OOLLEro HE MMET
C UCTMHHbLIM OBWXEHNEM CBETOBOM 3Heprum! HeMHoro ncropuu:

Eweé B 17 Beke PeHe [lekapT noctaBmn BONPOC O CyLLECTBOBAHUM MaTepPUn, CMSoLWb 3anoSTHAOLWEN
BCE NPOCTPAHCTBO, OTBETCTBEHHOW, B YACTHOCTU, 3@ NEPEHOC CBETOBbLIX BOMH. [lekapT o6bsacHsAN obpa-
30BaHMe MaTtepum BoobLLE 1 NMaHEeT, B YaCTHOCTU, CBOMCTBOM BUXPEN 3chmpa, COCTOALLENO U3 MHOXECT-
Ba Kpyrnbix 4Yactvy!? (3TK rmnotesbl MMEeNu npaBuiibHOE HanpaBneHwe uccrnegoBaHna MuposgaHus,
OBWXKEHUs1 aHeprun) B HekoTopbix cBoux paboTax [dekapT MnbiTaeTcs KOHCTPyMpoBaTb MeXaHU4eckue
mMozenn om3nmyecknx SBNEHNn, NHoraa npotueopeymsble. EMy 6bl 3T0 yganock, ecnu 6bl OH NpUMEHUN
OMNbAPAHbBIA NPUHLMN pacnpocTpaHeHust aHeprun. Kctatu, CTOPOHHMKOM MaTepuanbHoro adupa B Ha-
yarne 20 Beka 6bin Hukona Tecna, Gnarogapst Yemy OH MHOrO caesian OTKPbITUN, B OCHOBHOM B 9f1EKTPO-
TEXHUKE.

B Tom xe 17 Beke HbOTOH co3gan Teoputo KOPNYCKYNAPHOro ABuxeHus ceeta u ueta. OH cumtan
CBET MOTOKOM 4acTul, Kaxgas n3 KoTopbix obriagaeT onpedenéHHon nynbcaumnen, Nnpuyém LBET onpe-
aensietTca yactoton nynbcauuun. 30ecs HbtomoH moy4Ho onpedesnurn, 4mo pasuyust 8 ugemax 3asucum
om 4Yacmomal, moJsibKO He ryribcayuu KopriycKysn, a (8 mo epems ewé He bbIy10 meopuu areKkmpomaa-
HUMHBIX 80/1H) OM Yacmomabl 3/71EKMPOMacHUMHbIX KonebaHul. Ho Bckope KOHr n dpeHenb onpoBeprnm
3Ty TEOPUIO, OTKPbITUEM MHTEPGEPEHLNN BOSH, T.€. pacnpocTpaHeHNe — OBMXEHNE CBeTa MAET BOSHa-
mu! CnepoBaTenbHO, Bcs Buanmasi BceneHHas, 4tobbl nx nepegaBath, AOMKHA ObiTb YEM-TO HamnomnHe-
Ha! OTo 4TO-TO Nony4mnno HassaHve — acpmup! Ho onpeneneHns, U3 Yero COCTOUT APUP, HE Aanun, KCTaTw,
00 CUX Mop OOHW OTBeprarT adup, Apyrve NbiTaloTcs AoKa3aTb ero CyLwecTBOBaHNE, HO HX Te HU Apyrue
JokasaTenbHbIX apryMeHToB He umerT! dapagen cumtan, YTo camble CYLLECTBEHHbIE SIBNEHUs dan
MakcBenn, 4To CBETOBbIE U 3NIEKTPOMAarHMTHbIE BOSHbI — 3TO MO CyTW, ogHO 1 To e. A B 1888 roagy NeH-
pux Nepy noaTBEpANI: CBETOBbLIE BOSHbI — 3TO TaKMe 3NEKTPOMAarHUTHbIE BOSHbI, YbM YaCTOTbl U CKO-
pocTn konebaHu nexart B AOBOSIbHO Y3KOM AnanasoHe, NPUYEM M3MEHEHME UX 4acToTbl onpeaensiet
ueT. Makc lnaHk gonycTun, YTO 3HEPrMM MUKPOCKOMUYECKUX KonebaHui M3MEHSsIeTCs He rnagko, a
CKaykaMu, Ha OUCKPETHble BENUYMHbLI, Ha3BaHHble MM KBaHTaMu. Ecnu MNMnaHk noa ckadkamy nogpasy-
MeBarn cynep KOPOTKME BOJIHbI, TO HE Obiflo CMbICNa Ha3biBaTb MX KBAHTAMW — 3TO, TONbKO YCIOXHUMIO B
AanbHenweM n3y4yeHne pacnpoctpaHeHus ceetal

B 1905 rogy OMHWTENH N €ro CnoABWXHUKN Npeanoxunun paboyero rmnotesy, COrracHo KOTOPOMW
CBET criegyeT paccMatpmBaTb Kak COCTOSLWMA M3 YacTuy — ¢pomoHos. B koHue koHuoB, B 20 rogax 20
CTONETUSI TEOPETUKN HEKNACCUYECKON (PU3NKN HALLMN KOMNPOMMUCCHOE pelleHne, 06beanHNB CTOPOHHMK-
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KOB KOPMYCKYNAPHOW MU BOSTHOBOW TEOPWUN pacrnpoCTpaHEeHUs CBETOBOW SHEPrnin BBeAA NMOHATUE — «KOp-
NyCKYNSAPHO-BONTHOBOW Ayanu3Mm», a 3mo noHsmue 8oobuwe He eriesaem HU 8 Kakue sopoma! [ns dsu-
JKEeHUSI KOPMyCKyI HyXHa rnycmoma, 4e2o Hem 8 [Npupode, a 051 08UXXeHUsI 80J/TH — Mamepsi - Mamepu-
asnibHoe rnoJsie, sMecme OHU — abcypd O 0suxeHusi ceemal! M amom abceypd Onumcsi 0o ce2o speme-
Hu! TTNaHK 1 SMHWTENH He Npuwnn Bbl K KOPMNYCKYNAPHO-BOITHOBOMY Ayarnu3My, ecnn 6bl OHU BHUKNN B
CYLHOCTb BO3HMKHOBEHUS1 KBaHTa OENCTBUSA CBETOBOW aHeprun. OHKM Xe (kak u HbloTOH, B CBOE BpeMs,
n3yvyast AENCTBUS PaBUTALMOHHbIX CWM, HE BHMKaN B CaMmy CYLHOCTb BO3HWKHOBEHWSA 3TUX CWUI, CWN
NPUTSKEHUS) N3y4ann CBETOBYIO 3HEPruio, He BHWKasi B CYLLLHOCTb €€ BO3HUKHOBEHUS. A Bedb CyLlecT-
BOBaHME TeX U APYrux CUs, Kak CTaHeT SICHO Mo Mepe MX UCCedoBaHus, HepaspbiBHO CBA3AHO MeXay
cobown!

BonHoBoe pacnpocTpaHeHne CONTHEYHOW 3HEePrnn NpoUCXoauT crnepyowmm obpasom. NICTOYHMKOM
COSTHeYHOW aHeprumn asnsetca Bogopon, a TodHee HenTpanmsaums noTeHuuansHon aHeprun ns Bogopo-
Aa. B npouecce HenTpanusaumm aHeprum n3 orpoMHOro BogopoaHoro crnosi ConHua conHevHas aHeprus
pacnpocTpaHsaeTca 6unbApAHbIM MPUHLUUMNOM 0OBLEMHO pagnanbHO OT UCTOYHMKA. Cpasy OTMeudy, YTo
MO COBPEMEHHOW HayKke COSfIHEYHas 3Heprusi COCTOMT M3 CneayroLlmnx COCTaBfsWMX: ramMma nydven,
PEHTIEHOBCKUX Iyden, yrnbTpadunoneToBoro UarnydeHus, nyvyem BUOAMMOro CBETOBOrO CnekTpa, MHgpa-
KpacHbIX fyYen, MUKPOBOSHOBLIX flyden U pafuOBOSH, YTO sBRseTcd 60nblwnM [ManasoHOM 4acToT
chopMmnpOBaHHbIX BOSH! Bce Bblle nepeyncrieHHble BOSHbI ABNAOTCA NPOU3BOAHLIMU, KaK HUXe CTaHeT
NMOHATHO, OT IHEepPruu HeUTpanusaumm n3 Bogopoaa. BonHel obpasyoTca Ha nempoHax, CoOCTaBNALLNX
mMaTtepuanbHoe none BceneHHoW, C O4YeHb WMPOKUM Auana3oHom YactoT! C cynep BbICOKOW 4acTOTOW,
cornacHo BINP3, pacnpocTpaHaTca NPoAoSibHO padualibHbIe BOSHbI, ANMHA KOTOPLIX paBHa, cornac-
Ho BIN1PJ3, anameTpy nenpoHa. Ho B cBA3KN C TEM, YTO OQHOBPEMEHHO, NaBMHHO 0Opa3HO HENTpanuayeT-
cq 6onbluoe Kon-Bo Bogopoaa, brnarogaps Yemy BpeMsa HenTpanusaumm MHOrMX MaTepuanbHbIX YacTul,
coBnagaeT, OT Yero aHeprus NpoAosbHbIX BOSIH HE MOMELLAeTCa B OOUH paguaH n nepexoauTt Ha none-
peyvHble BOSIHbI, YTO W ornpedenseT WUPOKAA AMana3oH 4YacTOT COSIHEYHOW 3Hepruun. lNepexoanTb Ha
nonepeyHble BOSHbI ¢ BOMbLIMM AMana3oHOM 4YacToT NO3BOMSAT U ddopMa NermpoHOB, KOTopas cnocob-
CTBYeT MOABWXHOCTU, U nNpeaenibHO MUHUMarbHble OAMHAKOBbIE pa3Mepbl, U KayecTBa NENPOHOB, 4TO,
cob6CTBEHHO M NoATBepXAaeT UCTUMHHOCTL NepBOHaYanbHy0 rmnotesy o nenpoHax! LLUnpokun guanasoH
4YacToT NonepeyHbIX BOSIH Mbl BOCMPMHMMAEM HE TOSIbKO, KaK BUAUMbIA LUMPOKUA CNEKTP LIBETOBOW ram-
Mbl, HO N KaK HEBUOUMbIA — ramMa-Iiy4un, peHTreHOBCKMe, yrbTpaduoneToBble, MHPaKpacHble nsny4ve-
HUA. VX nposiBneHne 3aBUCUT OT NPUEMHMUKA AaHHbIX BOSH! [1poaonbHO paguanbHble BOMHbI, camMble
KOPOTKME BOJTHbI MOTOMY, YTO OHU CO34AlTCA CONPUKOCHOBEHMEM NENPOHOB AMaMeTpanbHO NPOTUBOMO-
NOXHbIMW TOoYKamu. MO3TOMY M YacToTa PacnpPOCTPAHEHUSA IHEPTUU HAMHOIO BbilLE, YeM MOMepPeYHbIX,
4YTO M onpeaenseT CKOPOCTb pacnpoCTpPaHeHss paguarbHbIX BOSH Bbille, YeM CKOPOCTb pacnpocTpaHe-
H1a Buaumoro Ceeta! [Ons pagnanbHbIX BOSIH KOCMUYECKOE NPOCTPAHCTBO M MaTepus Nitlobon NNoTHO-
CTW SBMSIOTCS NPEBOCXOAHBIMY NPOBOAHMKAMM MO TOW NPOCTOM NpUYnHE, 4TO BCA BceneHHas, He 3aBu-
CUMO OT MaTtepuanbHbliXx hopm, aBnseTca EguHbim MaTtepuanbHbiM Monem, coctoswmx u3 [ernpoHoB,
PaCNONOXEHHbIX BNPUTBIK APYr K APYry U, KOTOPbI€ HEMb3S HU CXaTb, HA PacTAHYTb, YTO U yTBEpXOaeT
BbllLe NpuBeaeHHOE KavyecTBO. Beab Bce maTtepuaribHble (OpMbl COCTOST U3 MENPOHOB, KOTOPbIE 3HEpP-
reTMYeckn CBs3aHHble Mexay cobon, HO NapameTpuyeckme AaHHble BCEX MaTepuarbHbIX YacTuy, B MaTe-
puanbHbiX popmax - oagnHakoBbl! 10 3TON NpUYMHE Mbl HE MOXEM BOCMPUHMMATbL U U3MEPSTb SHEPTUIO,
nepeaaroLLytocs pagnanbHbiMY BOSTHAMU, NOTOMY YTO Mbl caMu U Npubopkl aBnsemMcsa Yyactbto EguHoro
MaTepuanbHoro nona BceneHHoON M siBNsieMcs NPOBOAHUKaMU paguanbHbiX BOsH!! Ho MowHOCTb,
KON-BO 3Hepruun, nepegasaemoe paguanbHbIMU BONTHAMU, CaMO€e BbICOKOE MOTOMY, YTO MOYTU BCS SHEp-
e yXoOuT Ha co3daHne 3TUX BOSIH U TOSMbKO YacTb OT 3TOW 3HEPrMuM yxXoauT Ha BO3HMKHOBEHMUS Mone-
pPeYHbIX BOSMH. XOTS MEPBEHCTBO Nepefadn 3Heprum TeMU WUAW MHbIMU BOSIHAMU MOXHO OnNpenenvTb
TONbKO 3KCMEpPUMEHTaNbHbIM NYTEM, @ 3TO HEe BXOAUT B OYHKUMIO HacTosiwen Teopuun. PagunanbHble
BOJIHbI MMEIT HaMBbLICLLYO YaCTOTY pacrnpoCTpaHEeHNa 3Heprum HenTpanmsauyum, N0O3TOMY OHa NPOXoasAT
OrPOMHbIE, MOXHO CKa3aTb, AN Hac 6eckoHeYHble pacCToAHUA. [lonepeyHble — CBETOBbLIE BOSIHbI TaKKe
NPOXOASAT OFPOMHbIE PACCTOSIHUSA, HO Y HUX KOIMPMUUMEHT 3aTyxaHus Bbille, O YEM FOBOPUT pasHas
APKOCTb BUOMMOrO HaMm cBeTa Aanékux 3BE3f, KOTOpble HaXOAATCA Ha pa3HbiX paccTosHuax! Pagnans-
Hble BOMHbI UMET O4YeHb cnaboe 3aTyxaHue. [la u He MyapeHo, Ana paavanbHbIX BOSH nobaa matepus
ABMISIETCHA, MOXHO CKa3aTb, naeasnbHbIM NMPOBOAHUKOM! QHEPrnto aTUX BOSTH, YenoBek He MOXeT UCMNOoSb-
30BaTb NOTOMY, YTO (B HaAcTosLlEe BPEM) HEBO3MOXHO HAWTU UM MPUEMHUK, TaK Kak NtoOON NPUEMHUK
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COCTOUT M3 TaKuUX Xe MaTepuarnbHbIX YacTul, Kak u [poCTpaHCTBO, KOTOPOE HE CXMMAaEeTCs U He pacTs-
rMBaeTcsd, cnefoBaTeNnibHO, 3aTyxaHu NPOAONIbHO paguarnbHbIM BOMHAM, NpakTtudecku, Het! [Noatomy
UenoBeky HET cMbicna pelaTtb NpobneMy ncnonb3oBaHMs NPOLONbHO paguarnbHbiX BOMH. Ha ocHoBaHun
BbILLIE U3NOXEHHOIO 3anuLIEM BaXKHOE NONOXeHue 06 3Heprum HeMTpanusaumm:

[BuXeHne aHeprum HeMTpanmsauum NPOUCXoauT NPOAOSIbLHO paauanbHbIMU U NOoNepeYHbIMU
BOJTHAMMW.

MpoaonbHO pagnanbHble BOMHbI YenoBek He MOXET HU 3aMepUTb, HU UCNONb30BaTb, @ NonepeYHble
BOSMHbI NOAMNEXaT M3MEPEHUIO 1 UCMONb30BaHN0. CBETOBOW CNEKTP onpeaensieTcs pasnnyHon 4acToTou
MOMepeYHbIX BOSH, HECYLLIMX SHEPIUIO HENTpanu3auun 13 BOAOPOAA, OTCHOA4a M CKOPOCTb pacnpocTpaHe-
HWsi cBeTa

Kasanocb 6bl, 4TO 3HEpPrna NpoLonbHO pagnanbHbiX BONH 6ecnonesHa u yxoaut B 6€CKOHEYHOCTb!
Ho a1o 6bIno 66l npoTrBHO 3akoHy CoxpaHeHus, a MNpupoaa atoro gonyctutb He MoxeT! Ha camom gene
9Heprus NpoAONbHO pagunarnbHbIX BOMH ucnonb3yetca [Npupogon npy matepuvanumsaumm nempoHoB npu
BCTPEYe SHEeprui anmameTparnbHO MPOTUBOMOMOXHbBIX 3BE3A, Ha YéM, COBCTBEHHO, N OCHOBaH npouecc
MaTepuanusaumm nenpoHoB. [pouecc maTtepmanmsaumm obpaTHbIN Npoueccy HenTpanuaaumm, NodTo-
My 1 paccMmaTtpuBaTb UX Oyaem, Kak BMECTE, Tak 1 Mo OTAENbHOCTH.

5. MaTtepuanunsauma neMpoHOB U HenTpanusauusa maTepum

A ytBepaunca B onpeaeneHnn ctpoeHun Muposganusa! dopmmpoBaHue BewecTB MAET NO ABO-
MYHOM CUCTEME ITO — MaTepus n aHeprusa! XoTa nocrne pasMbilLIEHNS NOHAS, YTO HE NO ABOMYHOM, a
no TponyHoun cucrteme! T.e. maTepus — aHeprmua n odbsisatenbHo BpemsA! Beab 6€3 BpeMeHn Hu4ero
He MOXeT npoucxoauTtb! Bpems Bcerga npenenbHO, NOTOMY YTO OHO NpeaHa3HayYeHo AN BO3HUKHOBE-
HUA N pas3BUTUA MaTepuanbHbiX popm Bo BceneHHon. Bpemsa ons noboro gencreus, npouecca Bcerga
nMmeeT Havasno u KoHeu! [1na camon xe BceneHHon Bpems He cywecTByeT, N0 KpanHen Mepe, Ha cero-
OHAWHUA OeHb pa3BUTUA Hayku, obpaTHoe He foka3aHo! Bpemsi Bcerpa onpeaensieT NPoOMeXyTokK
OEeNCTBUSA KaKoro-nmb6o aHepreTnyeckoro npouecca! OHO 1 CyLLeCTBYET TOMbKO ANd DHeprum, a BoT,
B3aMMOOENCTBUA SHEPrMM C NPOCTPAHCTBOM, MO Teopuun, B TEYEHMNE KAKOro-TO BPEMEeHU, UrpaeT orpom-
Hyto ponb!! AHanor aTomy Ha 3emne, 4ToObl MOCTPOUTL AOM MK co34aTb MaLLMHY, Heobxoanm: maTepu-
an, 3aTpaTUTb HEPrur N BCE 3TO 3a KaKON-TO BPEMEHHOMW MPOMEXYTOK, T.€. MPOMCXOaUT SHepreTu-
YEeCKMI NMpoLeCC — CTPOUTENBCTBA 34aHUSA 3a NPOMEXYTOK BpemeHu! XKM3Hb YernoBeKa 3TO TOXE 3Hep-
reTM4ecknin npouecc 3a onpeaenéHHbI NMPOMeXyTOoK BpeMeHu. Tak ke M KoMnbloTepbl, paboTatT no
OBOWYHOW cUCTEME, HO, 06A3aTenbHO C TpeTben — BpeMeHeM! M3BecTHO, 4To And nboro cTtpouTenb-
CTBa KpOMe TPEX nepeudncrieHHbIX atpnbyToB HEOOX0ONUMbI UCMONTHUTENW — UHXEHepa, paboyne, TEXHU-
ka. icnonHutenem Bo BeceneHHon asnsetca Mpupoaa nnu bor, komy kak Hpasutca. lNpupoaa He nveet
pa3yma, HO Yy Heé ecTb beckoHeuHoe Bpems, 6narogapsa KOTOpoOMy OHa Co34aéT matepuarnbHble (hopMbl
N, €criv 3To Heobxoaumo, ncnpaenseT ceon owmndbkn. OHa umeeTt BecuncrneHHoe Kon-BO Matepuana, 3To
MenpoHbl 1 BeccyeTHoe KoM-BO dHeprun — B BecuncneHHblx 3BE3aHbIX Cuctemax. Wtak, lNMpupoaa
nmeet Mamepuan — llelipoHbl, N3 KOTOPOrO COCTOUT BCE 0O6BbEMHO BGeckoHeuYHoe MpocTpaHCcTBO, Edu-
Hyro OHepeuro u BeckoHe4yHoe Bpemsi, YTO 1 ABNsSeTCA aTpubytamm CTpoOMTENbCTBa MaTepuanbHbIX
dopm! OcTaércsa NoHATbL 1 onpeaenuTb, Kak MNMpupoaa ato genaet? MNpoucxogut aTo cnepyoowmnm obpa-
30M:

dopmupoBaHme matepum onpenensetca OcHoBHOM 3akoHe lMpupoabl — 3akoHOM CoxpaHeHus,
MO KOTOPOMY OrpOMHasi 3HEPrusi 3BE€3[4 HE MOXET MCYE3HYTb cama no cebe, Kak He MOryT UCYE3HYTb U
MenpoHbl! Tak Ha 4YTO Xe TPaTUTCA OCHOBHAs 3HEPrns NPOAOSbHO paauarnbHbIX BOSIH COMHU-3BE3N?
Benpb, ecnu cywiecTByeT 3Heprus, To AOSMKHbI CyLLEeCTBOBaTb U NOTPeOUTEenn 3TOM 3HEpPrum, B NPOTUB-
HOM cry4ae HeT HagoOHOCTM B 3HEprum.

lMpeacTtaBum, YTO COrnNacHoO pacnpocmpaHeHuUr dHepa2uu B OnpefenéHHOM MecTe BCTpe4varTcs
9Heprum anameTparnbHO NPOTUBOMNOSIOXHbIX 3BE34, OHU, N0 3akoHy COXpaHeHus, YHUUTOXUTb ApYr Apyra
He MOryT. QHeprum OOMKHbI BbIMOMHUTL Kakyto-TO paboTy unu nepentun B Apyron Bug aHeprum. Yto oHn n
aenatoT! B MecTe CxoXaeHus aHeprnin guameTpanbHO NPOTUBOMNOSIOXHbLIX 3BE34, IHEPTUN KOTOPbLIX NPU-
BOAAT B ABMXEHME NENPOHbI (MO BunbapaHOMY NPUHLKMY), T.€. AUHAMUYEeCKUe 3HEpPrum 3BE3a nepexo-
OAT B MEXaHMYECKYH0 3HEPrnio TPEHUA NenpoHoB Mexay cobon. Ho n ata aHeprna He moxeT 6eccnegHo
ncyesHytb! OT TpeHus Ha NempoHax BO3HMKAET CTaTMYECKOe 3NeKTPU4ecTBO, KOTopbiM [MenpoHbl, co-
rnmacHo BblWenpuBeaeHHbIM CBOMCTBaM, 3apsbkatotcs. [lonyyaeTcs, 4TO B MeCTe BCTPeYn 3Heprum ava-
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MeTparibHO NPOTMBOMOSIOXHbIE 3BE3/, SHEPTMM HEUTpPanM3auum nepexosaT B MeXaHUYECKYH SHEPTUI,
KOTopas B CBOK O4vepedb NepexoguT B CTaTUYecKoe 3NeKTPUYecTBO. A CTaTMYeCKOoe 3NeKTpU4eCcTBO
3apsbKaeT NenpoHbl, NPUYEM NENpPOHLI, bnarogapst 3HepPrMam anamMmeTparnbHO NPOTUBOMOSIOXHbLIX 3BE3N,
3apspKaloTCsl CTAaTUYECKUM 3NEKTPUYECTBOM MPOTUBOMOSOXHBIX nonspHocTen. OaHWM NEenpoHbl nosny4a-
0T, YCNOBHO, NOMOXMUTENbHbIE 3apaabl, a Apyrne — otTpuuaTtenbHble 3apsaabl. A cornacHo 3akoHy Kyno-
Ha MeXay HUMW BO3HMKAKT CUIbl MPUTSHKEHUS, OT KOTOPLIX U nosiBnseTcs mexay lerpoHamu 3aHepre-
TUYeckasa cBsA3b, Ornarogaps Yemy NeMpoHbl CTaHOBATCA MaTepuanbHbIiMU YacTuuamu!! Ho, B cnyvae,
€CNnn Mexay NPOTUBOMOSNOXHO 3apsKeHHbIMU MaTepuaribHbIMM YacTULAMN HE OKaXXeTCsl, HENTparibHON
MaTepuanbHON YacTuubl, NPOM3ONOET pasps] 3HEeprum CTaTMYecKOoro 3neKkTpudecTsa, a nNpu paspsge
CTaTUYECKOrO 3NIEKTPUYECTBA, KaK M3BECTHO, MPOUCXOaUT ObICTpasi, AUMHAMUYeCKas oThaya 3Hepruu,
T.e. NOTEHUManbHaA 3HEPrusi, 3apPsKEHHbIX CTATMYECKMM 3MEKTPUYECTBOM MENPOHOB, MEPEXOAUT B
OUHAMUYECKYH SHeprnto. MHbIMM CrioBamMmn 3HEPrus CBA3M MeXay mMatepuarbHbIMUM YacTuuamMn Heu-
mpanu3syemcsi. AHarnoroMm HenTpanusaumm SHEPrMM MOXET CNYXXUTb pa3psg CTaTUYecKoro arekTpuye-
CTBa, KOraa B TEMHOTE CHMMaeM C cebsa CMHTETMYECKyl oaexay, Npu 3TOM BUAMM UCKPbl (CBETOBas
9Heprus), 3ByKOBbIE LLENYKM C NOKasrbiBAaHWEM HaLUero Tena, Yto U ecTb BblaeneHHas QuHamu4deckasi
dHepausi. A ONHaAMMYecKas 3Heprust pacrnpocTpaHsieTcss OUNbsApAHbIM NPUHLMMIOM, NPUYEM OOBLEMHO
paguanbHo! Beab CornHue, Kak HKe cTaHeT bonee NOHATHO, «paboTaeT» Ha HeUdmpasiuzauyuu 3Heprum
n3 Bopopoaa, noatomy, cornacHo BIP3, aHeprua ConHua pacnpoctpaHseTcs 06bLEMHO pagnanbHO
bnarogaps matepuansHomy nonto BceneHHon! Yto u Tpebosanocb gokasaTtb! OTcioga BbIBOAUM
TpeTbe CBOMCTBO B3aMMOAEMNCTBMUA IHEPrMu ¢ MaTepuen B Teopuu:

Helimpanu3ayuel 3Hepauu Ha3bleaeM pa3psi0 3Hep2uu nMPOmMuUeoriosiOXKHO 3apPsiXXeHHbIX Ma-
mepuanbHbIX Yacmuuy, rMpu Komopou rnomeHuyuasibHasi 3Hepausi nepexooum e OUHaMUYeCKYH
3Hepaur. Amo u 6ydem mpembum ceolicmeom e3aumodeticmeusi Hepauu c [letipoHamu!

3 BbilLE U3NOXXEHHOro AenaemM BaXXHbl BbIBOA,;

O61LEMHO paduasibHOe pacrpocmpaHeHue Co/IHeYHOU 3Hepa2uu noomeepxxdaem a2unomesy o
cghepuyeckoli ghpopme nelipoHo8, YMo ymeepxdaem 6unbsapOHbIlU NPUHYUMN pPacrnpocmpaHeHus
CcoJIHe4YHoU 3Hepauu u nepesodum eaunomesy [xopdaHo BpyHo o mMamepuasribHOM eQuHcmMee
Mupa 8 ucmuHy.

Kpome atoro TpeTtbe CBOMCTBO JaET obocHoBaHHOe onpeaeneHne KBaHty CBeTa:

KeaHm Oelicmeusi_ecmb nopuyusi 3Hep2uu, 603HUKarow,asi npu Heumpanusayuu (pa3pside)
dsyx nNpPomMueorosioXKHO 3apPsiKeHHbIX MamepuasibHbIX Yacmuuy,.

BoT aTOro onpeaenenunsa KBaHTy CcBeTa He XBaTaro B kBaHTOBOM Teopun Makca lNnaHka. CuumTato, 4to
S1 oTBeTUN Ha Bonpoc Anbbepta OnMHLWTENHA B NncbMe K apyry becco — 4to Takoe KBaHT CBeTa?

[anee npogormkum, Npu npouecce Matepuannsaumm nempoHoB, NPOUCXOAUT cregyoulee: Hen-
Tpanu3oBaHHble [MerpOoHblI CTAHOBATCA 3NEKTPUYECKU HenTpanbHbiMU M ByayT BbINOMHATL (PYHKUMIO
N30MATOPOB MeXAy APYrMMn NPOTUBOMONOXHO 3apsikalWwuMnca mMaT. YacTuuamu, U He ByayT gaeatb
nocrnegHuMm HeuTtpanuaoBaTbcs! BoT 3geck BcTynaeT B cuny dunocodckas kateropus «EgmHcTBa M
6opbObLI NPOTUBOMONOXHOCTEN 3aKOH». Ho aTa hopmynmnpoBka kateropmum HegopaboTaHa U NOBEPXHOCT-
Ha noTomy, 4To EQUHCTBa HE MOXET NosABUTLCS TONMbKO OT 60pbOLI MPOTMBONONOXHOCTEN, TaK Kak Npo-
TMBOMMOJSIOXHbIE CUIMbl CTPEMSATCS YHUUTOXUTb APYr Apyra n 3To 06a3aTenbHO Npon3ongéT, ecnm He By-
aeT cunbl, caepxuBatowen mx! Moatomy, nameHEHHas dunocodckas kKaTeropuss n npUHUMaeT cuny
3akoHa Passutus MNpupoapl!

3akoH eduHcmea u 60pbL6LI NMPOMUEBONOJIOKHOCMEU, MPOMUEBOINOJIOXKHbIX CUJl, MNMpuU
mpemabel cuse — cusie coepxueaHusi ux

N3 yero cnegyet — NPOTUBOMOMOXHO 3apsiKeHHblE MaT. YacTULbl CTPEMSTCS HEWTpanM3oBaTb-
C, @ HENTparnbHble NENPOHbI HE JAKOT UM 3TOrO caenaTtb, B pe3ynbraTte Yero n BoO3HMKaeT JQHepreTuye-
ckasa CBsA3b MeXay Tpemsi COCTOAHUSIMU NENPOHOB — MONOXUTENBHO 3apsiKEHHbIMU, HEWTPanbHbIMU 1
oTpuuaTeNnbHO 3apsXKeHHbIMK! OTa 3HepreTMyeckasi CBA3b 1M onpenensetT NNOTHOCTb maTtepumn! TouHee
Bblpa3nTb 3HEpreTnyeckas CBsA3b onpenensieT aHep2emu4ecKyro niomHoOCmMb Mamepuu, NOTOMY YTO
NNOTHOCTU MNENPOHOB 6e3 3HEPreTMYEeCcKOM CBA3M paBHA HyM UMK NPOCTO «CKMaackas MNOTHOCTbY.
pybbIi aHanor: ecTb «Cknagckas» NIOTHOCTb KaKoro-tTo MaTtepuana n «ynakoBOYHas» MMOTHOCTb TOro
Xe maTtepuana. Jlloboe ynnoTHeHMe nNpoucxXoauT TONbKO CUMOM, a CUNy Bbi3biBaeT aHeprusa. OTcroga
3anuwem:
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AHepzemuYyeckas _nJaomHocmb Mamepuu ecmb IHepeemu4veckasi Ces3b Mexdy mpemsi co-
CcmosiHusiMu nelpoHoe, komopasi onpedesisiemcsi lTomeHyuanbHOU JHepauel, 3aK/IFOYEHHOU 6
3apsikeHHbIX MamepuasibHbix Yacmuuax. bnazodapsi dHepezemu4veckol Cesi3u [MelipoHbI NPUHU-
Mmarom b6ecyucsieHHOe MHOXecmeo MamepuasibHbIX ¢OpM, YMO U ecCmb_Mamepuajausauusi_neu-
poHoeg!! [loamomy ama mpakmoeka siesiiemcsi UCMUHHbIM orpedesieHUeM mepMuHa «Mmatepuay!
MaTepus, B nMnocodckom CMbICIe, «KBCE COCTOUT U3 MaTepUnNy.

OTtctoga cam cobon HanpalwmBaeTcsl OTBET Ha BONPOC: Tak 4To e Takoe maTtepusa? Mo Teopun —
Mamepusi — mamepuanbHblie hOopMbl 3MO COBOKYINMHOCMb MelpPOHO8, HaxX0O0sIUWUXCSs1 8 MPEX Co-
CMOSIHUSIX - MOJIOKUMEsIbHO 3apsiXXeHHbIX, HelimpasibHbIX U ompuyamesibHO 3apsi>KeHHbIX, 6na-
2o00aps yemy [lelipoHbI uMerom 3Hep2emMuUYecKyr cesi3b Mexady coboU.

OTOT npouecc B3aMmogencTausa aHeprn ¢ NenpoHamum MAET NPOU3BOSMBHO, NO Mepe NocTynne-
HUA 3HEprun guameTparibHO NPOTUBOMONOXHLIX 3BE3A4! Ha ocHOBaHMM Bbllle W3OXEHHOro BbIBOAUM
NosioXXeHune:

Mo emopomy ceolicmey e3zaumodeticmeausi IHepauu c lNelipoHamu npoucxodum nepexoad
(npeobpa3oeaHusi) OuHaMu4yeckux 3Hepauli QuamemparsibHO MPOMUEBOINOJIOXKHbLIX 38€30 8 NMOMeH-
yuanbHy 3Hepauro, Komopasi u ocyujecmeJsisiem dHepeemu4deckyro Cesizb mexaoy lMetipoHamu. B
pe3ysibmame 4ye20 neupoHbl cmaHoesimcsi Mamepueu, m.e. npoucxodum Mamepuanu3sayus neu-
POHOS.

lNomernyuanbHas dHepausi Mamepuu sienissemcsi emopoli cocmasnsirouwelti EQuHolu dHepauu
BceneHHoll.

Mamepuanu3sayus u Helimpanu3sayus siensiromcsi npodykmamu deticmeuti EQuHolu OHepauu
BceneHHoll, ymo u siensiemcsi Pazeumuem lNMpupoobi!

3pecb Heo6X0AMMO BbLIBECTU MOJIOXKEHUE O XMMMUYECKUX npoueccax, KoTopoe noHagobutca npu
nccnegoBaHUm XMMnn B ceete Teopuu:

NTtak, aHepreTuyeckas CBs3b, TEMEPb YXe, MexXay maTepuanbHbiMU YacTuuaMn OCYLLEeCTBsSeTCA
CUnaMmmn MpUTSHKEHUS1, KOTOpble CO34aET MNOTeHUuuarnbHasi SHEpPrud, 3akmntoveHHaa B CHOPMUPOBAHHOM
maTepuanbHom Tene. CnegyeT OTMETUTb, YTO CPOPMMPOBAHHOE TENO MOXET UMETb CYyMMUPYIOLLNIA
NONOXUTENbHBIA NOTEeHUMan, ecnu npeobnagatoT MNenpoHbl ¢ NONOXUTENBHBIMU 3apsgamMu, Unu oTpuua-
TenbHbIN NoTeHuman, ecnn npeobnagatoT lNNerpoHbl ¢ oTpuuaTenbHbIMKM 3apsgamMu, UM Teno Moxet
OblTb HEWTpanbHbIM, ecnu nNpeobnagatoT HenTpanbHble [epoHbl, He Hecywme 3apsagbl. ATO CBOMCTBO
ChOpPMMNPOBAHHbIX BELLECTB MMEET OrPOMHOE 3HAYEHME B COEAMHEHUAX C XMMUYECKMMUN SNIEMEHTaMU U
BellecTBaMn. B Teopumn cTpoeHus atoma 3TO CBOMCTBO MPUMNMUCHIBANIOCh MEHbLUMM U 60nbLIMM KONun-
4YEeCTBOM B aTOMe 3fieMEHTapHbIX YacTuL — 3MEKTPOHOB, YTO SABMMOCb COBMAAEHMEM C pearibHOCTbIO.
Cunbl NpUTSXKEHNA ABNAIOTCA 0OBbEMHO paananbHbIMU LLeHTPOCTPEMUTENbHbLIMU CUNaMn, NOTOMY YTO
Teno hopmMmpyeTcsl SHEPIMAMU AMaMeTpanbHO NMPOTUBOMNONOXHbLIX 3BE3A, CUMbl KOTOPbLIX HanpaBneHbl K
TOUYKE WX CXOXOEHUs, T.e. K LEeHTpy hopmupytoerocsa Tena, no 3TOM Xe NpUYMHE Teno npuHMMaeT
dopmy wapa!

LleHTpocTpemutenbHble Cunbl NPUTSXXEHUS UMK, KaK UX NPUHATO HasbiBaTb [paBUTALUMOHHLIMU
Cunamu, noTeHumnanbHasi 3HEpPrua KOTOpbIX, CO30aET Ha mMaTepuanbHoM none paBUTauMOHHOE (cu-
nosoe) MNone!

FpaBuTaumoHHoe NMone N60ro MatepmanbHOro Tena 3To NPOCTPAHCTBO, B Npeaernax KoTopo-
ro 4eNCTBYIOT LIEHTPOCTPeMUTeNibHble 00BLEMHO paguarnbHble CUnbl, CO34aHHbIe NOTeHUMaNbLHON
3Hepruen, 3akn4Y€HHON B JaHHOM Tene.

Cuabl npuTsikeHus NOOOro rpaBUTaLMOHHONO MOMA, MO Mepe yaaneHus OT LeHTpa rpaBuTauun
YMEeHbLUAKTCA C reOMeTPUYeCKOMN Nporpeccum.

KctaTtun, Bo BToOpom CBOWCTBE CXOOATCSH, Ka3anoch Obl, ABa pa3HblX OTKPbITUA, CAeMNaHHbIe C Npome-
XyTkoM 4yTb 6onee 100 net! HetoToHOM B 1667 rogy — 3akoH BcemupHoro TsaroteHnsa F=k mim;: r’,aB
koHLe 18 Beka KynoHom — 3akoH KynoHa — F=k Q1Q,: R?! OTkpblBanu, ka3anochk 6bl, 3aKOHbl O Pa3HOM, a
Ha camom gene o6 ogHom n ToMm xe! Ho 6nuxke K UCTMHe, KoTopas NoATBepXKAaeTCsl HacTosAwen Teopu-
en, 6bin 3akoH KynoHa! C Ton pasHuuen, 4to KyrnoH, BbiBOAA hopmyny, 3Han Npupoay CuUi NpUTSHKEHUS
TOYEYHbIX 3apsO0B, B 3aKOHE peyb Lna O ABYX TOYEYHbIX HEMOABMXHbLIX PA3HOMMEHHbIX 3apsidax, KoTo-
pble N ABMAITCS aHanoraMm 3apsikeHHbIX NeMpPOoHOB, NepeLlene B matepmanbHble YacTuupbl! HetoToHa
Xe He MHTepecoBanu, BepHee OH He uccrnegoBan NpUpoay CUn Bbi3blBalOWMX NpuTskeHne Ten. Cunbl
NPUTSDKEHUS TOYEYHbIX 3apsiA0B 3aBUCAT OT PaA3HOCTM MOTEHLMANoB 3apsiAoB B TOYEYHbIX MaTepuanb-
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HbIX Tenax U pacCTOSAHUS Mexay HUMU. A rpaBUTaLMOHHbIE CUMbl ABYX MaTepuaribHbIX Tern 3aBUCAT U
onpenensarTcsa TOSIbKO CYMMapHOW Hanps»XXEHHOCTbIO 3apaaoB, T.e. CyMMapHOW NOoTeHUWansHOW 3Hepru-
€W, 3aKNoYEHHbIX B 9TUX Tenax. B camom gene, nputaxeHne MoxeT cos3gaBaTb Tosnbko Cuna, a Cuny
nponssoauT — QHeprust! HoloTOH No cBOeMy Obifl MpaB — OH TOSbKO OMbITHLIM MYTEM MU3y4van MexaHu4e-
Ckue cunbl rpasutaumn. Ero He nHTepecoBana npupoaa BO3HUKHOBEHUS CUN nNpuTskeHusi. Maccy Tena,
WHepUManbHy0 Maccy Tena, Tak e Kak 1 Bec Tena, cuutan u uamMepss CUNon nputsxeHus K 3emne,
HO, YTO CO30aET 3TU CUMbl NPUTSXKEHUA, OH He 3Harn, Ja U B Halle BpeMs Masno KOro 9TO MHTepecyer.
MeHs xe 6onblue MHTepecyeT He MexaHuyeckue BO3LENCTBMS rpaBUTALMOHHBIX CWUM, a npupoga Wx
BO3HWKHOBEHWS.

6. Macca v NpaBuTauusa

«OpgHa n3 3aragok coBpeMeHHOW bU3NKN — npoucxoxgeHme maccol. Eue HbeloTOH ckasan, 4To Bec,
TO eCTb cuna rpasuTaLmu, NponopunoHanbHa Macce. SMHLWTENH cKasarn, YTo Macca nponopunoHansHa
9Hepruun. Ho 4To Xe Takoe cama macca?..» (Bornpoc U3 nHTepHeTta). ATOT BOMNPOC BO3HUKAET MOTOMY, YTO
HEeT YETKOro onpedeneHns TepMmMHaMm «Maccay», «Bec», «CUIay», «3Heprusa» N HeT UCTUHHOW TeopuM,
KoTopast morna 6bl 00bACHUTL NPOUCXOXAEHNE caMOW Maccbhl. HblOTOH 1 QMHLLITENH, CaMX TOrO He CO3-
HaBasi, NOTOMY YTO He BHWKanu B CYLUHOCTb MPOUCXOXAEHWE IPaBUTALNOHHbBIX CUIT U MacCbl, FOBOPUIIN
06 0O4HOM 1 TOM Xe, TONbKO MOo-pasHOMYy MHTEPNPETMPYSA NponopunoHanbHOCTb Macckl! [1na onpegene-
HUS TepMMHa «Macca» NpoBeaEM NOrMYeCcKnn aHanums:

Mpexae Bcero, macca ABNAETCA KONMYECTBEHHbIM aTpUOYTOM BellecTBa M OOSMKHA U3MEepPATbCS B
KONMMYECTBEHHbIX eQuHULaxX, No3TOMy MaccCy Tena Henb3s u3mMepsTb BeCcOM, Tak kak Bec aTto cuna, a
CUNy MOXEeT co3[aBaTb TOSbKO 3Heprus. Cuny xe co3gaétT He Macca MaTepu, a noTeHuuvanbHas
3Heprusa, 3akniyéHHaa B 9ToM mMacce! BOT 9Ty-TO NoTeHUMarnbHY0 3HEPruto, 3aKNYEHHYIO B Macce
HbIOTOH 1 cYMTann MHEPTHOW Maccomn Terna, KoTopas Bcerga OCTaéTcsa MOCTOSAHHOW Ang 3Toro Tena, B
OTNnMyMe OT Beca Tena. Ha camom gene 310 MHEPTHLIW BeC Tena, KOTopbl HaxoauTcs Ha 3emne Ha
YPOBHE MOPS 1 BblpaXaeTcsa B BECOBbIX eanHuuax. [pyrnx npnbopoB Ans namepeHus noTeHumanbHOn
3HEeprvmu, paBHO3HaA4YHO rPaBUTALMOHHOWN cocTaBnAroLWwen nNoboro BewecTsa, B HaCTosILLEE BPEMS, HE
nmeetcsa! A SMHWTENH 13 Popmynbl — SHEPrNA paBHa NPOU3BELEHUIO MacChbl Ha KBagpaT CKOPOCTU CBe-
Ta, BbIBEM, YTO Macca nepexoanT B aHepruto. W ToT n apyron, camu Toro He nogospesasi, rosopunun o6
OAHOM M TOW Xe NoTeHUuMarbHOW 3HEPryn 3akrto4YEHHOM B Macce, YyMTan Korm4yecTBe, BellecTBa, HO
NOYEMY-TO 3Ty 3HEPruro HasblBann Maccomn, COBCTBEHHO NOTOMY, YTO HE BbISBUNN NPUPOAY 3TOW SHEp-
rmn. loaToMy TEpMUH «Macca» [OMKEH BblpaXkaTb KOM-BO MaTepuu, HO He 3Hepruw! OTcioga TepMuH
«Mmacca», B Teopuun, o603Ha4aeT Kon-BO MaTepuanbHbIX YacTul (NeMpoHOB) Ha eAUHULY OOBEMA!
MpeacTtaBum, YTO OOANH KyGOMETp NEMPOHOB MaTepuanu3oBarsncs, OT 3TOro KOn-BO Mar. YacTtuy B Kybo-
MeTpe CO30aHHON MaTepun He U3MEHUTCSH N OCTAHETCHA CTOSbKO, CKOMbKO UX Bbino B KybomeTpe nempo-
HoB! Ho gaxke B 04HOM MUKPOHE HEBO3MOXHO COCUYMTaTb KOM-BO Mat. YyacTuu, NoaTomy B Teopun eamHu-
Luen namepeHna maccbl matepumn byget nwobas eguHuua obvéma! OTcioga aenaem BaxkHbIi 3aKOH O
macce:

Macca nro6ol mamepuanbHOU (hopMbI ecmb KoJIu4ecmeo MamepuasbHbIX Yacmuy (nelipo-
Hoe) Ha eQuHUUYy 06 BEMa, Komopas ucqucrisiemcsi He 8ecom, a e J1irobol eduHuye o6bLEMa.

Mpumep: BO3bMEM KyOUYECKMI CaHTUMETP PTYTU, BOAbl, BOOOPOAA, NEVPOHOB B KaXO4OM U3 HUX
KOMN-BO MaTepuarnbHbIX YacTul, (nernpoHoB) byaeT oanHakoBo, a pasHuua byaeT B KOM-Be NOTEHUMANbHON
SHEepruu, 3akniYEHHON B 3TUX oanHakoBbix Maccax! MNoaTomy camon 6onbLias rpaBuTaUMOHHAA COCTaB-
nawowan byneT 3aknyeHa B PTYTU, HAMMEHbLLAs — B BOAOPOAE, @ B NENpoHax 3Heprusi oTCyTCTBYET,
no3aToMy OTCyTCTBYET rpaBuTtauma!l Otcioga —

FpaBuTauMoHHble Cunbl co3pgaéTt MNMoTeHumanbHaa JHeprua, 3akn4Y€éHHaa B Nb6omMm maTtepu-
anbHOM Tene.

lMpouecc matepuanuaaumum NENpPoOHOB OTBEYaET Ha BOMPOC: OTKyAa B3sfacb NoTeHuuanbHas
OHeprua B matepuanbHbix oopmax?

FpaBuTaumA, B COBPEMEHHOW Hayke, CBOMCTBO BCEX TeN NPUTArMBaTbCA APYr K ApYry cuiamun 3aBu-
cAawmx oT ux macc. MHorne B uMHTepHeTe 3agatoT Bonpoc: «[loyemy 3akOH BCEMUPHOrO TArOTEHUSA He
pacnpocTpaHseTca Ha Manble Tena?» Hu HbloTOH, KOTOPbIV BbiBEN 3TOT 3aKOH, HM COBPEMEHHAasi Hayka
He B COCTOSIHUM OTBETUTb Ha 3TOT Bonpoc! Ha 3emne Ha 3TOT BONPOC OTBETUTb, NPAaKTUYECKN HEBO3-
MOXHO XOTs1 6bl MOTOMY, YTO CUIbl NPUTSXKEHNA K 3eMne ucnbITyemMblX AByX Ten 6yayT HamHoro 6onbLue,
4YeM CUnbl NPUTSXKEHUS 3TUX Ten Mexay cobon! YTobbl NONy4MTb Ha HEro NpakTUYecKUr OTBET, OMbIT
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HY>KHO NPOBOANTb B KOCMUYECKOM NPOCTPAHCTBE, MOKMHYB HE TOSIbKO 3E€MHOE MPUTSXKEHUE, HO U CONHEY-
Hoe. JTO npakTudeckas CTOpoHa OTBETA, HO €CTb €ELUE M TeopeTudeckasi, Teopus Oa€T OTBET Ha 3TOT
Bonpoc. OTBET ckpbiBaeTcst B caMoM npouecce popmupoBaHmst ConHevHon Cuctembl! Huxe 6yay npo-
BOAWUTb aHanu3 rnpouecca matepuanusaumm nemMpoHoB U, COOTBETCTBEHHO CorHevHon Cuctembl u
OTBET He 3acTaBuT cebs xaaTb!

EavHuuy namepeHus cunbl rpaButauum onpegenun ewé HbloTOH BECOM Terna Ha NOBEPXHOCTH
3emnu, Tak Kak BeC eCTb BENUYMHA NepeMEHHas, 3aBuCsLLLIasa OT KBagpaTa pPacCTOAHUS OT NOBEPXHOCTU
3emnun, cuny rpaBuTaumm nNOOro Tena OH onpeaensyn MHEePTHOM MacCcoW Tena, T.e. OTHOCUTESIbHbIM
BeCOM Tesfla Ha NOBEepPXHOCTM 3eMnn Ha ypoBHE OkeaHa. BennymHa nHepTHOM Macchbl Tena octaBanacb
HenamMeHHown, rge 6bl 3To Teno HM Haxoaunock! MNMonyyaetcd, YTO TepMUH HblOTOHa «MHEpPTHas macca
Tena» paBHO3HAYEH TEPMUHY «NOTeHUManbHas 3Heprua Tena» B Teopuu. MoaTomy, Heobxoaumo 3a
eMHMLY rpaBuTauuun npuHMMaTh N0y eanHuLy, BbipaXKatloLllyto MOLLHOCTb 3Heprumn, eé Konum4ecTtso
NN eguHULY CUNbl, CO34aBaeMyto 3TON SHEPTUEN.

Ha ocHoBaHum 3akoHa o Macce n Btoporo CBoncTBa BbIBOAMM rriaBHbI 3aKOH O MaTepUM:

Bcé 06bLEMHO 6eckoHe4yHoe rnpocmpaHcmeo BceneHHoOU ¢ 6ecYucsieHHbIMU COJIHeYHbIMU
cucmemMamu U MamepuasbHbIMU ¢hopMamMu 8 HEM cocmoum u3 OOUHaKO8bIX napamempu4yecKux
MamepuaJsibHbIX Yacmuuy, — nelipoHO8, PacroJIOKeHHbIX erpumbIK Opy2 K dpyay u cocmaseJsisiom
EduHoe BeckoHeyHoe MamepuanbHoe lMone BceneHHoU!

OTOT 3aKkoH eLlé pa3 noaTeepxaaeTt npeanonoxenue [xopaaHo bpyHo o EanHom MaTtepuanbHom
Mupe!! [1a n Hukona Tecna B 19 Beke 06 aTtom rosopun!

B camom gene, aHeprus HenTpanusauun npoxoauT, cornacHo BINP3, no nerpoHam He3aBUCUMO OT
3HepreTUYeckomn cBA3N Mmexay Humu! Kak rosoputcs, K CNnoBy, HEMHOIO haHTasnKn: ecrim MoXxHo 6b11o bl
HEeNTpanM3oBaTb 3HEPIUIO U3 BCeX MaTepuanbHbix opm BeceneHHon, To BeceneHHas coctosana 6bl Tonb-
KO M3 NENPOHOB C NPEeXHUM 0O6bEMHbIM padmepom! YTo HEBO3MOXHO caenatb cornacHo 3akoHy Coxpa-
HeHus!!

PasobpaBLumcb C NPUHLMNOM PacnpoCcTpaHEHUs1 CONTHEYHON 3HEpPrumM, Matepuanm3aumen n Hen-
Tpanuaauuen, nepenagémM K NpoBOAHUKAM U NOTPEBUTENSIM CONMHEYHON SHEPTUN.

7. NMpoBoaHuku n MNMotpebutenn

PaccmoTpum NpoBOAHMKN U NOTpebuTenn Ang CONMHEYHON 3Heprun, T.e. AN SHepruu HeMnTpanusa-
umn. Mbl 3HaeM, KOCMUYECKOe MNPOCTPaHCTBO SBMSEeTCA OeCKOHEeYHbIM OOBLEMHBLIM MaTepuaribHbIM
nonem, rnpu nosBAeHUM B KOTOPOM WMCTOYHMKA SHEPIrMM CTAHOBUTCH Y4aCTKOM C CUINIOBbIM MOJSieM, B
npegenax MOLWHOCTU UCTOYHMKA. [Ons NnpogonbHO paguanbHbIX BOSH, HECYLLMX SHEPrui HenTpanusa-
LUK, KocMudeckoe npoctpaHcTBo oT ConHua Ao 3eMnu, 9BnseTcs NPeBOCXOAHbIM NPOBOAHMKOM. [MoTo-
MY, 4TO KOCMUYEeCKoe NMPOCTPaHCTBO COCTOUT B OCHOBHOM W3 MENPOHOB, T.€. HEUTPasbHbIX, SHEpreTnye-
CKM He CBSA3aHHbIX Mexay cobon n, COOTBETCTBEHHO, HE MMEKLMNX NIIOTHOCTU, MaTepuanbHbIX YacTul,
no KoTopbiM 6e3 NomMex NPOXoAdAT Kak NpogofbHO paguarnbHble, Tak U NonepeyHble BOMHbI. OTU BOSHbI U
HecyT aHepruto ConHua Kk 3emne. A npoxoas Yepes 3eMHy aTtMocdepy HEKOTOpbIe NomnepeyHble BOI-
Hbl, Maywme c onpenenéHHoOn 4acTOoTOW, HayMHaKT UCNbITbIBATb COMPOTMBIEHWE aTMmocdepbl, roe u
TEPSAIOT YacCTb SHEPIMUN, TOYHEE HE TEPSIOT, a NEePEBOAAT €€ B MEXaHUYECKY0 SHEepruto, Kotopas u npu-
BOOUT B ABWXKEHME JHEPreTUYECKN CBA3aHHble Mexay cobon epoHbl gaHHOW MaTepum — aTtMocdepbl.
[MoaTomy, B 3aBUCMMOCTW OT QHEPreTUYEeCcKOM NNOTHOCTU aTMOCHEpPHON MaTepuun, NPOUCXOANT crieayto-
wee:

OHepreTnyeckasa cBa3b MY atmocdepbl He NPeNATCTBYET NPOXOXAEHUIO HEPIMM NPOAOSIbHO paaun-
anbHbIX BOSMH, HO YaCTUYHO 3aZepKMBaET SHEPIUIO, HECYLLYIOCHA Ha NOMNepeYHbIX BOSTHAX onpenenéHHom
4YacToTbl. OTa AHEPrus CTpemMuTcs pasopBaTb CBA3b Mexay MY, Ho 3akoH CoxpaHeHUs U Ka4yeCTBEHHbIV
3akoH «[1poCTpaHCTBO HENBL3SA HU CXaTb, HXU PACTAHYTb» He AalT en 3To caenatb. [1o3ToMy conHevHas
9Heprus, bnarogapsa cepuyeckon opme NerpoHOB, NPUBOAUT MUX B ABWXKeHUe. [IBKeHne matepuanb-
HbIX YacTuy, Apyr O Apyra u NepeBogaT NOSABMBLLYIOCS COMTHEYHYIO SHEPIUIo, B TENSOBYO 3Hepruto. po-
LleCC BO3HUKHOBEHMS TENMOThI MPOXOAUT MO TakoW, MOXHO CKa3aTb TENJIOBOW Lieno4ke:

OuHamunyeckasa conHeyHasi aHeprus, onpeaenéHHon Ansa 3eMHoM aTMocdepbl YacToThbl, NPUBOAUT B
OBWXEHNe maTepuanbHble YacTulbl aTMOCdeEpPbl, Ha KOTOPbIX NpU TPEHUM Mexay cobon mexaHudeckas
HEeprus nepexoauT B AOMNONHUTENBHYIO, CTaTUYECKYH 3HEPIUIO, KOTopasi, NPU AOCTaTOMHOM HaKOMMeHUK
Ha nenpoHax, paspshkaeTcs, T.e. HenTpanusyeTcd. Paspsga OOMNOMHUTENBLHOW 3HEPrun He OOCTaTOuHO,
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4yTOObl HEWTPaNM3oBaTb, T.€. HAPYLUMTb 3HEPreTUYECKYl CBA3b MeXAy MaTepuarnbHbiMW YacTuuamu
aTtmocdepsbl. [MoaToMy OHa, NOSABMBLLASACA CTaTMyeckas aHeprus, cornacHo 3akoHy CoxpaHeHus, nepe-
XO0OUT B TeNno, B TEMJIOBYK 3Hepruio! XoTsd TennoBon 3Hepruen €€ HasbiBaTb Herlb3s, NOTOMY YTO
3Heprua_OomKHa MMEeTb CBOM MCTOYHUK 3HEPTrMM — HE3AaBMCUMbI SHEPrOHOCUTESb, Kak HanpumMmep SHep-
sl HEUTpanuM3aummn, 3ANeKTpPo3Heprna. A TennoBas IHEPTMS HE MOXET OblTb CaMOCTOSTENIbHOWN 3HEPTUEN,
OHa HanpsiMylo 3aBUCUT, B HalleM cryyae, OT COSIHEYHOW 3HEepruu, ctatyc aHeprus en He nogxogut!
[MoaTomy, TennoByk SHepPruio HasbliBaem MpoCTo TensoTa, Tenno! Ha ocHoBaHUM Bbilwe CcKa3aHHOro
BbIBOANM OrnpefernieHne TEpMUHY «Tenno, TensnoTa» B CBeTe HacToswen Teopun:

Tennoma — menno ecmb NPodykm pa3psida 0onoJIHUMEsIbHO20 cCmamu4ecKo20 3siekmpu4e-
cmea, noJyly4eHHO20 8 pe3yJsibimame MexaHU4YeCcKo20 mpeHusi Mexady coboli aHepaemu4ecku cesi-
3aHHbIX MamepuasibHbIX Yacmuy,

Tenno nonyyaeTcsi HE TOMbKO OT CONMHEYHOW SHEPIUN, HO U OT FOPEHUS BCEX BUAOB YrNeBOOOPOAHbIX
COeQIMHEHWI, a TaKkkKe MeXaHW4ecKoro TpeHus Apyr o gpyra nobbix MatepuanbHbix Ten. MNpuHumn BOs-
HWUKHOBEHWA Tensa oauH 1 ToT xe!

OHepaus Helimpanu3sayuu nepexooum 8 MexaHUYeCKYyr 3Hepauro (OsuxeHue mMamepualsb-
HbIX Yacmuuy, e /IobbIx MamepuanbHbIX ¢hopMax), MexaHu4yeckasi nepexodum 8 cmamu4yecKoe
anekmpu4yecmeo, npu paspsioe Komopoz20o U roebiwaemcsi memnepamypa, m.e. rnosiessiemcs
menJio.

Tenno BygeT gepxaTbCca OO Tex nop, noka noctynaeT conHevyHasa aHeprus. PaspbiB TennoBou Le-
NOYKM, T.€. NPeKpaLLEHNE NOCTYNIIEHNA CONHEYHOW 3Heprum (nepexoq 3emnu B HovHyto dasy), a cooT-
BETCTBEHHO MpekpalleHre OBMKEHUST MaTepuarbHblX YacTuL atMocepbl, NPUBOAUT K OXFaXXAeHUIo, OT
yero Tenno ucyesaet! OTcioga — oxnaxgaeHue ecTb NOCTENeHHOe UMK NOJIHOoe MNpeKpalleHne ABuU-
XXeHue MmaTtepuaribHbIX YacTul, Mexay cobon!

M3 Bbllecka3aHHOro BbiBOAMM: TennoBasa SHEPrud, kKak caMOCTOATENbHAA 3HepPrus, He cywecTeyeT!
Tennota B NOMHOM Mepe 3aBUCUT OT aHeprun eé€ cosgatolen! TennoTta sBnseTca nompebumesibCKUM
npodyKmoM 3Heprun Hentpanusauum! [Mo3ToMy, NOMNbITKM PaBHOLEHHOrO nepeBoda TENSIoBOW 3Hep-
Mn B OpYron BUA, 3Hepruu, Bcerga okaH4YmBanucb U, 6yayT okaHYMBaATbCA Heydadewn, Aa S U He BUXY B
3TOoM cmbicna! Beab cmbICn Hayky BO BCE BPEMEHA 3aKskoyancs B TOM, YTOObl HAXOANTb UCTOYHWUKN Ten-
na, QHEProHOCUTENN, KOTOPbIE SIErko MOXHO BbIN10 6bl NepeBoaUTL B TENNO!

Jlerko 3ameTuTb, YTO B fleTHEE BPEMS 3eMHas aTMocepa nporpeBaeTca He paBHOMEpPHO. bonbLue
BCero nporpesaeTca HebonbWon aTMOCHEPHLIN CIOW, PacMOfIOXEHHbIM Y MOBEPXHOCTU 3eMin U TO
BE34e No-pasHoOMYy.

Kpome aTOro MOXHO caenaTb Cregylowmn BblBOA: KOCMUYeckoe npocTpaHcTBo oT ConHua Ao 3em-
HOW aTMOCcdepbl COCTOUT B OCHOBHOM M3 NEVWPOHOB, KOTOPblE HE MMEIOT IHEPreTUYEeCKON CBA3N MeXAY
cobon, No aTON NpUYMHE He CO34alT CONPOTUBIIEHUE COSTHEYHOW SHEPrUK, T.e. ABMSKTCA NPeBOCXOa-
HbIM NMPOBOAHUKOM COJIHEYHOW 3HEPrUn, CNeACTBMEM YEro KOCMUYECKOE MPOCTPAHCTBO OCTAETCH XO-
noaHbiM! A maTtepust atmocdepbl 3eMnn, nU3-3a 3HEPreTUYECKON CBA3N NENPOHOB Mexay cobon, Hayu-
HaeT OKa3blBaTb HEKOTOPOE COMPOTUBIIEHNE COMHEYHOW SHEPrMU ONpeaenEéHHOM 4YacTOThbl, Nepexoasa B
Tenno! MaTepusi ke Ha 3emrne, nmerowasi 6onbLIYI0 dHEepreTUYecky MNIOTHOCTb, ByaeT okasbiBaTb
Bonbllee conpoTMBEHNE, YeM aTMocdepa 1 NoaToMy, 6onbLle CONTHEYHOM SHeprun ByaeT nepexoauTtb
B Tenno! NonyyaeTtcs, 4To maTepus atmocepbl 1 NOBEPXHOCTU 3EMIN, HO Kaxkaas no CBOEMY, B 3aBU-
CUMOCTW OT 3HEepreTU4YeCcKon NIIOTHOCTU MaTepuUn 1 YacTOTbl BOSH, 3aZlepXXUBaKOT U NepeBOaAT SHEPruto
B TEMJO, TOYHEE CKa3aTb, MOTPEONSAT CONHEYHyo aHepruto. OTcoga BbIBOOUM:

lMpouecc nepexoda cosiHe4YHOU 3Hep2uu Ha MamepuasibHbIX (hopmMax e mernsio — eCmb MO-
mpebsieHUe cCo/THeYHOU 3Hepa2uu, a MamepuasbHble hopMbl — nompebumesnismMu sHepauu.

MoTpebneHne aHeprnn Tem Gornblue, YeM BbIlE YACcTOTa BOJSIH U dHEpreTuyeckas nnoTHOCTb MaTte-
pun! OTctoga cama cobon HanpawmBaeTcst OPMYNMPOBKA MPO8O0OUMOCMU CONTHEYHOW 3HEpPrum:

lMpoeodumocmb Mamepuel 3Hepa2uu Helmpanusayuu fnpsiMo MNPONopuuUoHasribHa Hecyuwel
Yyacmome 80JIHbI U 06pamHO nNpornopyuoHasibHa 3Hep2u4ecKol NIo0mHoOcmu Mmamepuu.

B aton dopmyne yactoTa HyneBou ObiTb HE MOXET MO CBOEN CYLIHOCTU BO3HUKHOBEHUS 3Hepruu!
Takke He MOXEeT ObITb HYNIEBOW M MIAOTHOCTb MaTeEPUM B KOCMUYECKOM MPOCTPaHCTBE, Moka CyLlecTByeT
Eounaa OHeprug! Monyyaetca, yem bnvxke aHepreTmyeckas NNOTHOCTb MPOBOASLEN MaTepuu K Hyre-
BOW OTMETKe, TeM maeanbHen NpoBOAMMOCTb 3Heprun HeuTpanusauum aton matepumn! MNotpebneHve
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CONTHEYHOWN 3HEPrMm KOCMUYECKMM NPOCTPAHCTBOM HE MPOUCXOAUT, MO3ITOMY OHO OCTAETCA XONOoAHbIM!
OTcropa —

lNTompebumensamu cosiHe4YHOU 3Hepa2uu siesisiromcsi 1Iobble MamepuasibHble ¢hOPMbI, OKa3bli-
earouwjue cornpomussieHUe 3mol 3Hepauu, npu 3MOoM 3Hepa2usi Heumpasusayuu Ha Mamepuu
nepexodum e menso!

HanpawmnBaeTtca ewé oavH BbIBOA: OAUH U TOT XK€ NMPOBOAHUK MOXET ObITb, KaK MPOBOAHUKOM,
Tak U notpebutenem, BCE 3aBUCUT OT YacTOTbl, MPOBOAUMOM MO HEMY JHEPrUN U NIIOTHOCTM CaMoro
npoBoAHuKa. Tak, Hanpumep, Ynctas atmocdepa 3emMnu AN CBETOBbIX BOMH SBNSAETCH, B OCHOBHOM,
NPOBOAHMKOM M YaCTU4YHO noTpebutenem Ans nHgpakpacHblix BOSH. A nbinb, obnaka n Tydn B aTmocde-
pe oTpaxaeT HeKOTOpble YacTOTbl CBETOBbLIX BOSH, a ANS MHMPaKpaCHbIX YacToT ABNATCA noTpebute-
NSMK, pacTBOPSIst NPU 3TOM KpUCTanmbl NbAaa, KOTOpble BbiNagaloT LOXAEM.

Ona xXusHegeAaTenbHOCTM Buonornyeckux BUOoOB Ha 3emsie Tensno urpaeT NepBOCTENEHHY POfb.
Mpwn oTcyTcTBUM NOGOro 3BEHA LIEMOYKM MCTOYHUK — NPOBOAHUK — NOTpPeouTenb npouecca nepexoa
3Heprvu HeMTpanusauum B TeNNO He NPon3onaeT!

CuuTalo, YTO B IHEPreTUYECKYHO LLeNoYKy UCTOYHUK — NPOBOAHUK — NOTPeOUTenb BHECIN SCHOCTb
n eweé pas ybegunucb, 4TOo OTCyTCTBME NMOBOro 3BeHa BeAET K GEeCCMbICIEHHOCTM CamMOM CYLHOCTWU
OHepruu!

Mpuwno Bpemsi 0606LWNTL NONOXEHUA N 3aKOHbLI B Teopun.

BceneHHasa amo — Bcé 06EMHO 6eCKOHeYHOe KOCMUYecKoe rnpocmpaHcmeo, ¢ 6ecyucrieH-
HbIMU MamepuasibHbIMU ¢hbopMaMu U COJIHEYHbIMU cucmemMamu 8 HéM, cocmoum u3 0OUHaKo8bIX
MamepuaJsibHbIX Yacmuuy, — neltpoHO8, pacrosioKeHHbIX enpumbIK Opy2 K Opyay, Komopbie u co-
cmaensirom 6eckoHe4HO 06 BéMHoe MamepuanbHoe [Mone BceneHHoOU.

Bo BcenexHol cywiecmeyem EduHasi dHepausi, komopasi cocmoum u3 [JuHamu4yeckol 3Hep-
2uu Helimpanu3sayuu EE u3s mamepuu (oHa 2eHepupyemcs 6ecyucneHHbiMu 3e8é3damu) u lTomeH-
yuanbHol 3Hepauu (OHa codepxxumcsi 80 ecex MamepuasibHbix ¢hopmax BceneHHoll)! JuHamu-
qYeckasi 3Hepausi, npu onpeoesiEHHbIX YCJ/I08UsIX Ha MelpoHax, nepexodum e [lomeHyuanbHyO
AHepauro u, Haobopom, br1azodaps Yemy u cyujecmeyem 3akoH CoxpaHeHus1 QHepauu! be3 yezo
3Heprun, kak makoeol, He Mo2asio 6bI cyujecmeoeams!! Bce xe aHepauu, KOMoOpble Mbl 3HaeM Ha
3emre, ssensiromcsi Npon3BoaHbIMU EaguHON SHeprum

lMelipoHbl 6n1a200apsi hopmMe U C8OUM Ka4eCcmeoM s18JIsIFOMCs1 NMPe8oCX00HbIM MPO8OOHUKOM
EOQuHoU OHepauu 6unbspOHbLIM MPUHYUIMOM.

lMpupoda e ceoém pazeumuu ucrnosb3yem cnedyrouue He3blbreMbie 3aKOHbI:

1-3aKkoH coxpaHeHusi, 3aKOH 83aUMOC8s13U U 83aumModelicmausi aHepauu ¢ Mamepuel — 3Hep-
2us1 omeevyaem 3a coxpaHeHUe Mamepuu, a Mamepusi 6epém Ha cebs1 06513aHHOCMb COXpPaHeHue
aHepauu!

2-MNMpupoda He mepnum nycmombabl!

3-lMelipoHbl, Yumal KocMu4YecKoe npocmpaHCcmMeo HeJslb3s1 HU C)Xamb, HU pacmsiHymb!!

4-3akoH eduHcmea u 60pb6bI MPOMuUEONosI0XKHOCMel, MPOMUEONOJIOKHbLIX CUJT MPU MpPeMmb-
eli cune — cuse coepxxusaHusi ux!! 8 meopuu amom 3akoH OCHO8aH Ha eMOPOM ceolicmee 83au-
moOdelicmeusi aHepauu c lMelipoHamu, KOmopbIli 06BLSICHsIEM U ymeepxdaem:

5-BTOpOE CBOMCTBO NEMPOHOB — 83aumodelicmeue AHepauu c [lelipoHamu onpedensiem 3a-
KOH Mamepuanu3ayuu nelipoHoO8 — KOCMU4Yecko20 npocmpaHcmea. Mamepuanu3sayusi npoucxo-
oum npu ecmpeye Ha rneldpoHax OUHaMu4ecKux, QuamMempasibHO MPOMUEBOMNOJIOXHbIX 38E30HbLIX
3Hepauli u nepexoda ux e NMOMeHUuUasibHyl0 3Hep2ur, Komopasi U siesisiemcsi IHepauel cesi3u
mexady [lelpoHamu, YeM u nepeeoosim ux e MamepuasbHble (hOPMbI, m.e. npoucxooum marte-
puanusauma relupoHo8, a eepHee, Yacmu KOCMMUYECKOro nMpocTpaHCTBa — Hayasjio pazsumus
MamepuanbHbix ®opm, ymo u ecmb PazButue lNpupoabi!!

6-OHepreTuyeckas NNOTHOCTbL Matepun ecmb OHepzemuyeckasi Cesizb Mexoy mpemsi
cocmosiHUsIMuU nelipoHoe, komopasi onpedensemcsi [lomeHyuanbHOU JHepauel, 3aKIFO4YEHHOU 8
3apsiKeHHbIX cmamu4yecKuM 3JIeKmpu4ecmeoM mMamepuasbHbix Yacmuuyax. bnazodapsi dHepze-
mu4eckol Ces3u nelpoHbl NpuHUMarom 6ecyucsieHHoe MHOXecmeo MaTepuarnbHbIx ¢hopM, Ymo
u ecmb Matepus!! [Toamomy, ama mpakmoeka siesisemcsi UCMUHHbIM onpedesieHUeM mepMuHa
Matepusa! Kopomko: Mamepusi — amo me e [lelipOHbl, MOJILKO uMerowue 3Hep2emu4ecKyro
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cesizb Mexdy cobol, komopyro co30aém rnomeHyuasibHasi IHepausi, rnosly4eHHass npu Mmamepua-
nusayuu neupoHos. UHbIMu crioeamu cmamyc Mamepuu nelupoHaM «ripuceaueaem» SHepausi.

.Matepunanusauusa n Hentpanusauua senssromcesi npodykmamu delicmeuli EQuHol 3Hepauu
BceneHHoll. lMepexod nomeHyuanbHOU 3Hep2uu 6 QUHaMUYeCKYI 3Hep2ur U Haobopom — nepe-
X00 QuHamMu4yecKolU 3Hepa2uu e nomeHuyuasibHyr 3Hep2uro — siesisemcsi Kpy2080pomom DHeprum
eo BceneHHoM!

Ha aTom 3akaH4mBaeTcs pa3paboTka v KpaTkoe uanoxeHue aton Teopuun. [Ina akcnepuMeHTanbHoro
noaTeepxaeHns Teopun y MeHSI HET HU YCITIOBUIW, HU BPEMEHW, HU CUM, NOTOMY YTO ANA 3TOro Heobxo-
ONMO UMETb XOTS Obl: MHCTUTYT HU3KUX TemnepaTyp, UHCTUTYT BbICOKMX TemMnepaTyp, UHCTUTYT BbICOKMX
AaBneHnn n KocMuyeckyto nabopatoputo. A 3To Nog CUy TOMbKO KOMMEKTUBY 1, NPUYEM HOBOIO MOKosIe-
HMS. B HacToswee Bpemsa Teopusa OAET, Kak rOBOPUTCS, K MHPOPMAaLUIO K pa3MbILLNIEHUSAMY.

B cBeTe aton Teopun MHorve npeacrasfieHNa B €CTeCTBO3HAHUN NPUHMMAKOT HOBbIN CMbICH. Bbiwe
yXe ObIfI0 HOBOE OCMbICNEHME B CBETE Teopun: aTOMHOM TEOPUM CTPOEHUS BELLECTB, APEBHUX FPEKOB U
AaHa HoBas MHTepnpeTaums npoueccy ropeHus. Huwxke npueeny HECKOMNbKO AOKa3aTerlbCTB, OCHOBAHHbIX
Ha Teopuun.

Tak npoueccbl MaTepuanuaauunmn, HemTpannsaumm CoBepLUEHHO NO-APYroMy TPaKTYHOT MNPOUCXOXAe-
Hne ConHeyHon Cuctemsl.

8. ®PopmupoBaHme ConHevyHon Cucremsbl

Mpuwno Bpema Ha ocHoBaHun BToporo Ceonctea B3anmogenctems SHeprum ¢ NenpoHamu co3gaTtb
KapTuHy chopmmpoBaHuss ConHevyHon Cuctembl. Beab onsa Toro, 4tobbl chopmumpoBatb COMHEYHYHO
cucTemy, Heobxoanmo OGbINo rae-To B3ATb OrPOMHOE KONIMYECTBO Matepuana v 3atpatutb gns eé dop-
MUPOBaHNA KonoccarnbHyo aHepruto! MNpexae, YTo roBopuT Hayka o poxaeHun CornHevHon Cuctembl?
Kak B KOCMMYeCKOM npocTpaHCcTBe BO3HMKNA ConHevHas cuMctema 1, U3 Kakoro Mmatepuana oHa copmu-
poBanacb? Kak pogunack Hawa 3emnsa? OTBET OCTaETca CnopHbiM 40 cux nop! CyuiecTByeT ABe rmno-
Tesbl:

1 — CornHue nosiBUIIOCh paHblUe U3 MeX3BE34HOro ra3oBoO-MbIfEBOro CryleHus, a nnaHe-
Tbl, B pe3ynbTaTe «3axBata» - NpeanosioKeHUst 0 TOM, YTO MaTepuan Ans nraHeT MoCTynui U3 Mex-
3Bé3aHoro np-ea. Ponb ConHua ceogmnack K ToMy, YToObl 3axBaTUTb U yaepxaTb 3TOT maTtepuan. Bnep-
Bble Takasi MbICfib B6ana 4éTko chopmMynmpoBaHa akagemmkom OTTo WMuaTom.
2 — CTpovTenbHbI MaTepuan niaHeT BO3HMK 0gHOBPeMeEHHO ¢ ConHuem, oTAENMBLUNCL OT HEro
B npouecce obpasoBaHus ComnHua U3 MeX3BE3QHOro rasoBO-MbIfIeBOro cryuweHust. Tak akagemuk B.T.
duceHkoB nuweT: «He ycneB ccopmmpoBaTbCa B 3Be3ay, T.e. NPOAOIKasa MHTEHCUBHO COKpaliaTbCH,
CornHue JoMmKHO BbINIo 0OCTaBUTb, NPUBNN3NTENBHO B 9KBATOPManibHOW MAOCKOCTU, 3HAYNTESTIbHOE KOM-BO
BELLeCTBa, KOTOpOe, M3-3a YpPe3MEepPHON CKOPOCTUM BpaLLEHWUs, He MO0 COCPefoTOYUTbCH B OAHOM
€NHCTBEHHOM Tesne».
lMpeanonoxeHne 0 TOM, YTO Halla CofiHeYHas cuctema obpasoBanacb U3 MEX3BE3OQHOMo raso-
BO-MbISIEBOrO CryLLEHNSA, MSATKO rOBOPSl, HE COCTOATENbHA XOTS Obl MOTOMY, YTO HU OAMH U3 HUX HE COU3-
BONWUN faxe NpeanonoXntb, HE TO, YTOObl OOBACHUTL, OTKYAa B MEX3BE3AHOM NPOCTPAHCTBE B3S510Cb
rasoBo-nblfieBoe cryweHne? Beab HM ogHa M3 3BE34, O KOTOPbIX MOXHO CyaAuTb Mo Hawemy CseTuny,
Ybsl rPaBUTALMOHHAA SHEPrUsS HE BbIMYCKAET U3 CBOMX «0ObATMI» nnaHeTy [nyToH, Haxoadllytca Ha
paccTosiHun natn munnunapgos Km ot ConHua 1 MMeLyo NMHENHY CKOPOCTb 5 KM/ceKk. YTo e roeo-
pPUTb O KAKOM-TO ra3oBo-MbifieBoM cryweHumn! Moatomy HM ogHa 3Besga u3 Bcen BceneHHoW, cornacHo
3akoHy CoxpaHeHus, He OTAACT HM rpamMMa cBoero maTtepuanal 3Tto ogHo, a gpyroe 3akoH HbloToHa o
BCEMMPHOM TSArOTEHUWN, KOTOPbIA PacnpOCTPAHSETCH Ha BCHO COMHEYHYK CUCTEMY, OOBACHAET U noa-
TBEPXKOAET rMnoTesy 0 TOM, YTO BCe MraHeTbl N Tena, Bpawatowmecsa Bokpyr ConHua, paHblle cocTaB-
NSAAN C HAM OAHO Lernoe, eanHbl cryctok matepun! OHM n cenyac ctpemsTces coegmHnTbea ¢ ConHuem,
HanOMCb TOPMO3HbIE CUMbl UX ckopocTu! Hmke cTtaHeT sicHO, oTkyada Tena ConHeyHon CucTemMbl UMEKT
Takne CKopocTu ABwxkeHusa Bokpyr ConHua. Ha OCHOBaHMKM Bblle CKa3aHHOrO OTBET HarnpalmBaeTcs
cam: CornHeyHas cuctema He morna obpasoBaTbCHA M3 MEX3BE3OHOrO ra3oBo-nblieBoro obnaka, Hens-
BECTHO Kakoro npoucxoxaeHus, a 6eina chopmmpoBaHa U3 MeECTHOro Matepuana, Yto n nogreepxgaet-
ca HacTtoswen Teopuen, a umeHHO BTopbiM cBOMCTBO B3aumoaenctBusa dHeprun c lNMenpoHamu!
Mpouncxoguno aTo Tak:
MHoro BpemeHu Hasag, B TOM MecTe, rae cendac pacnonaraetcs CornHue, CXoaunucb pagunarbHble
BOJHbI, HECYLLME SHEPIUI0 HENTpanu3auuu, guameTpanbHO NPOTUBONOSOXHbIX 3BE34. B mecTe cxoxae-
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HWA 3TUX SHeprun, cornacHo Btopomy CBoncTBy, NenpoHbl MaTepnanuayoTcs, a LeHTPOCTPEMUTESNbHbIE
cunbl cobupaloT ux B WapoobpasHoe MmaTepuarnbHOe Terno, KoTopoe byaeTr MMeTb nepBOHaYarnbHyH
NNOTHOCTb, HA eAMHMLY OTININYHYI0 OT NenMpoHOoB, T.e. Bogopon. MaTtepuio ¢ BbICLIEN NAOTHOCTLIO, NpU
abContoTHOM HyneBow Temnepatype KOCMUYECKOro NpocTpaHCTBa, Noy4nTb HEBO3MOXHO. [1oaTomy, no
Mepe MOCTYNMeHNs 3BE3HbIX SHEPTUIN, B TEYEHNE ANUTENBHOIO BpeMeHN, wap byaet paspactaTbCsa Ao
OrPOMHbIX pasmepoB. KctaTn, MHOrMe acTpOHOMbI Haxo4dT B KOcMoce 6onblume CKomnneHus Bogopoaa,
4yTO NoAaTBepxaaeT Mot Teoputo! JTOT wap, cam No cebe, pacnacTbCs HE CMOXET, AaXe, €CNN UCHE3HYT
LEeHTpOCTpeMUTESbHbIE CUMbI AnameTparibHO MPOTMBOMOMOXHbIX 3BE3[, NOTOMY, YTO Wap CKPennsT
rpaBUTALMOHHbIE LIEHTPOCTPEMUTESNbHBIE CUMbl, CO3A4AHHbIE CYMMMUPYIOLWMMWN SHEPTUAMM, KOTOpble 3a-
KMIOYEHHbIE B CaMUX 3apsKeHHbIX MaTepuarbHbIX YacTuuax BOAOpPOAa, 34eCb BCTynaeT B cuny 3akoH
CoxpaHeHnuns! [1ns Toro 4tobbl pacnanock Co3gaHHOE MaTepuanbHoe Teno Heobxoanmbl onpeaenéHHbie
YyCIoBMsi, KOTOpble B HavanbHoOW ctagum dopmupoBaHus ConHua, co3gatbess He MoryT! Teno moxer
TONbKO yBenuumBaTbCca B 06bEME, T.e. yBennumBaTb maccy! Ha ocHoBaHuM yero genaem BbIBOA, nepe-
XOOSALLMNA B 3aKOH:

lMpouyecc maTepuanusaumMm KOCMUYECKO20 npocmpaHcmea udem moJibkO 8 OOHOM, KakK u
epemsi, HanpaeneHuu! O6pamHoz2o nymu Hem!'!

C TeueHmem BpemeHu LLapoBoe Teno GyaeT TONbKO yBENMYMBATBLCS MOTOMY, YTO HEMPEPbLIBHO MO-
CTynarT 3BE3HbIE SHEPINN, KOTOPbIE N MaTepManu3yroT BCE HOBOE U HOBOE CITIoM NenpoHoOB. VX aHeprum
CYMMUPYIOTCA B LIEHTPOCTPEMUTENBHOM HaMNpaBfieHUN, YEM YBENMYMBAIOT MOTEHUMANbHYO 3HEPruto
Tena! OTOT BOAOPOAHbLIN Lap pa3pacTETCa OO TaKOW CTEMNEHU, YTO UX LLEHTPOCTPEMUTENbHLIE rpaBuTa-
LIMOHHbIE CUMbl HAYHYT MOBbLIWATL AABMEHNE B LIEHTPANbHOW YacTu Wapa, KOTOPbIM NPUBOLATCS B OABU-
XeHvne maTepuanbHble YacTuubl Bogopoaa, Yto NpUBOAUT K NOBBILIEHUIO TeMNepaTypbl, HA OCHOBAHWUU
BblLLENPMBELAEHHOIO 3aKOHa 0 mer1oob6pa3oeaHuu. Ota JoGaBOYHAsA SHEPrMsi NOBbLILWAET TeMnepaTtypy
B LIEHTpe Luapa W, COOTBETCTBEHHO, yBENMYMBaET IHEPreTUYECKyl0 CBA3b Mexay mMaTtepuanbHbIMU Yac-
Tvuamu Bogopoga. Mo aton npuynHe maTtepus B LeHTpansHon Yyactu Lapa 6yget otnnyatbes oT mate-
pUK, COCTaBNAIOLLYI HApPYXXHYH YacTb wapa! HapyxHbii cnon matepun wapa, T.e. BOAOPOAHbLIN Cron,
ByneT coctaBnaATb HAMHOro 60sbWNn 06BEM, YeM LeHTpanbHbli! C TedeHneM BpeMeHN HapyXXHbI CIOW
Bogopoda OyaeT yBenuMumBaTbCs, BCREACTBME Yero, BblpacTyT U CyMMapHble LEeHTPOCTpeMUTENbHbIE
rpaBMTaLMOHHbIE CUIbl. 3a CYET 3TUX cun, Gnuxke K LUeHTpy, ByaeT yBenuumBaTbCca TemnepaTypa U, co-
OTBETCTBEHHO, 3HeEpreTmyeckasa CBsA3b Mexay MatepuanbHbiMM YacTuuamu, 4to U ByaeT yBenuymsaTb
NNOTHOCTb MaTepun! 3gecb YETKO paboTaeT NPUHUMN — IHEPrus He MOXeT UCYEe3HYTb, a MOXEeT CO-
BepwuUTb paboty unu nepentn B apyron Bua! Yto 1 NnponcxoamTt ¢ aHepruen guameTtparbHO NpoTu-
BOMONOXHbIX 3B€3a! [MHamunyeckas aHeprus 3BE34, B LEHTpanbHOM YacTu wapa, nepexoguTt B Tenno-
BYI0, KOTOpas MOBbILWAET TeMnepaTypy Matepum U, TONbKO MpU MOBbILEHUN TeMnepaTypbl NPOUCXOANT
yBenMyYeHne NioTHOCTM MaTepun, YTO M NOBLILIAET NOTEHUMANbHY 3HEepPru gaHHon matepun! (Pop-
MUpyloLascs Matepus Byaet oTnMyYaTbCa OT HAlMX 3€MHbIX MaTepuanbHbiX OOPM, XOTS PUCKHY npea-
NONOXWUTb, YTO MaTepus LeHTpanbHOM Yactn 3eMnu, No AaHHbLIM COBPEMEHHOW HayKW, rae TemnepaTypa
pocturaet +4000°C, mano yem 6yaeT oTnMuaThCs OT hopMUpYioLLei MaTepui). A C MOBbILLEHVEM MO-
TeHUManbHON 3HEepruM Tena u, COOTBETCTBEHHO, YBENNYMBAETCSA rpaBUTaLMOHHAsA COCTaBnsoWwan gaH-
HOro Tena, KoTopas yBenvyunBaeT AaBreHne BHYTPEHHEN YacTu wapa. byay kpatok: yepes gnurenbHoe
BpeMsi Macca c(hopMMpPOBaHHOM MaTepun JOCTUTHET Ob6bEMa paBHOe, NPUBNN3UTENBHO, CyMME O0BLE-
moB Bcex Ten ConHeyHon Cuctembl! A roBopto «NpubnuantensHO» NOTOMY, YTO eLé NpPoaoInKaeT yBe-
nnymBatbca 06beém Byayuwen ConHeyHonm Cuctembl! ConHue eweé He 3axrnock! YTo xe npeacrtasnsan
cobown aTOT MaccuBHbIM Wwap? AToT Wap umeet MUnnmMoHbl KUOMETPOB B AMaMeTpe, a nsganeka oyget
NMOXOAUTb Ha «YEPHYK ObIPY», NOTOMY YTO OH He MpornyckaeT CBETOBYI 3HEPrui0 B BUOUMOM CrEKTPE.
HekoTopble acTpOHOMbI, aCTPOPU3NKN HabN4aT B pas3nMyHbiX MecTax BceneHHon «4YépHble ablpbi», O
KOTOPbIX, YTOObl Kak-TO OOBACHUTb, BblABUraloT pasfuyHble MMNoTesbl, Kak TO — «TEMHas Martepusy,
«TEMHas AHePrus», «KHEUTPOHHAA MaTepusi» 1 Np. HO BHATHOro AoKa3aTenbCTBa NPOUCXOXAEHMUIO «YEpP-
HbIX Oblp» He npeactaensoT. B cBeTte Teopuun, 3TO He 4TO MHOE, Kak Byaylume 3BE3abl, a 3TO ewe pas
noATBepXaaeT UCTMHHOCTbL Moen Teopumn! He coctaBnseT 6onbluoro Tpyaa Aatb onpeneneHve matepun
Hawero LWapa.

Ecnn 6bl, B TO Bpems cyuiecTBoBana Takas nabopartopus, kotopada morna 6bl npoBecT 06bEMHO
paguanbHblA aHanu3 aToro Tena, To pesynbtaT Obin Obl NOA06HLIM paguanbHOMYy aHanuay 3emnu, Tonb-
KO HaMHOro 6onblwemy 06bLEMY 1, C TEM OTNMYMEM, YTO Nepexon Temnepatyp U NIOTHOCTEN MaTepum
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Gbin Obl HE CNOUCTBLIM, @ C NMaBHbBIMW NepexogamMu Ha auameTpanbHoM ypoBHe! MaTtepus xe, B paau-
anbHOM pa3spese, COBEpLUEHHO He noxoguna 6bl Ha maTepuanbHble dopMbl 3emnu! YTpUpoBaHHbIN
aHarnor — Kak He rnoxoxe 3aMellaHHOe TeCTO Ha BblnedeHHble nsgenus! Nostomy, 3TOT MacCUBHbLIN LWap
MOXHO npeacTaBuTb cebe, Kak CNnoeHbI NMMPOr, TOMNbKO C NaBHbIMU Nepexodamu OT cros K crnoto! Bepx-
HWIN, cCaMbll MACCUBHbIA, B OOGbEMHOM OTHOLLEHUN, CNION, COCTOUT U3 MaTepUM HauMeHbLLEN NNOTHOCTU —
Booopopa. W, nocteneHHo, crnon 3a cnoem, 6ec YETKUX rpaHul, yBeNnM4InMBaeTcs NiOTHOCTb ra3oobpas-
HOW MaTepuu 1, Npyn OOCTUMXKEHUN OrnpeaesieHHOM NIIOTHOCTU N onpeaeneHHon TeMmnepaTtypsbl, U3 ra3oBo-
r0 COCTOSIHUS MaTepusi NepexoanT B XULKOEe COCTOsIHWE. A C NpUBnMXeHneM K LeHTpanbHOM YacTu wa-
pa, YBENUYMBaKTCA LIEHTPOCTPEMUTESIbHbIE PaBUTALMOHHbBIE CUITbl, KOTOPbIE MOBbIWAKT MMAOTHOCTb
MaTepun 1 SOBOAAT NOYTU O Npedena TemnepaTypy, a MaTepusa OCTaéTcs B XXUAKOM COCTOsHUU. [oTo-
My YTO CpeAaHue U BEpPXHME ra3oobpasHble Cron He Oal0T OXNaguTbCa LeHTpanbHbiM cnosam. MNMonyvaet-
CSl, YTO LeHTparnbHas YyacTb HAaXOAUTCA Kak B Tepmoce. B camom ueHTpe wapa, rae BcTpevarTcs rpasu-
TaUMOHHbIE CUIbl, CO34AETCH OrPOMHOE AaBrieHne 1 BbiCOKas TemnepaTtypa, COOTBETCTBEHHO, npeaerib-
Has MMNOTHOCTb MaTepun. ECTb npegen aHepreTM4eckor MMAOTHOCTM MaTepun, HapyLleHWe KOTOpOoro
NPUBOOUT K HEUTpanusauum aHepruu 13 JaHHOM MaTtepun, aHanor — HenTpanusauus 3Heprun 13 ypaHa
npwu onpeaenéHHbIX YCNoBUsX HapyLllaeTcs npenesnbHbIn Nopor ninoTHOCTU 3Ton matepun! UTo n npouc-
XOOUT, C TeYEHNEM BPEMEHMU, C LieHTparbHOW YacTblo Halero, hopmupytowerocs Lapal

Beob aHeprum HenTpanusaumm guameTpanbHO NPOTUBOMOMOXHbBIX 3BE3L NPOAOIIKAOT yBENnymMBaTh
noTeHuuanbHyto aHeprmio Lapa n, HacTynaeT MOMEHT, KOorga B LEHTpe Lapa rpaBUTauMOHHbIE CUMbI
HapyLaT AONYCTUMbIN Npeden aHepreTU4ecKkom NIoTHOCTU MaTtepun, Yem HapywatT 3akoH CoxpaHe-
HUW 1 MPOUCXOANT CaMONPOM3BOSIbHAA HENTPanuaaumsi 3Heprum B Buae curbHenwero B3pbiea! Haw wap
paccbinaeTcs Ha YacTu, HO TaK BblPa3uTbCSA HemMb3sl, MOTOMY YTO OH HEe MMeeT TBEPLOro COCTOSHUSA Ma-
Tepun, a COCTOUT TOSbKO M3 ra3oBOro, XXMAKOro M Nna3MeHHOro coctosiHua matepuun! NonyvaeTcs, 4To
npv B3pbiBe B LEHTParibHON YacTh 3TOr0 OFPOMHOrO Lapa, HaXo4sLWerocs B ra3oBO->XMAKO-MNa3MeHHOM
COCTOSIHMM, YaCTU He paccbinaltTcd, a pasneTtarTcs. Ho nog OencTBMEM LIEHTPOCTPEMUTESTbHBIX CUST
NPUTSDKEHUS, MO 3aKoHY HbIOTOHA, OCHOBHAA Macca pasneTeBLUNXCS YacTeu, MmetoLmne bornbLlume rpaBu-
TaUMOHHbIE COCTaBrsWME, BHOBb COEQUHAIOTCA B eauHoe Teno! Temnepatypon B3pbiBa NogKuUraeTcs
Hapy>kHas obonoyka wapa, cCocTosdllasi B OCHOBHOM M3 BOAOPOAA, Macca KOTOPOro BO MHOro 6onbLuen,
YyeM Macca LeHTpanbHOW YacTu — poaunacb HoBas 3Be3aa — Hawe ConHue!! «Pabota» ConHua oc-
HOBaHa Ha HeUTpanusauum 3Heprum, B OCHOBHOM 13 Bogopoaa.

Ho npu B3pbiBE HEKOTOPbIE YacTK, C ManbIMU rPaBUTALMOHHBIMU COCTABASAOLWNMMU, NOSTYYUIIN CKO-
pOCTb, KOTOPaAsa He farna UM COeAMHUTLCS C OCHOBHOW MAacCOW U OHU YCTPEMUSINCL B KOCMUYECKOE MpPOo-
ctpaHcTBo! OgHako o6begMHEHHas rpaBUTauMoHHasa aHeprus poaveluierocss ConHua He JaéT MM 3Toro
coenatb! [MoaTomMy aTM 4YacTn cpopMmupoBanuncb B MNSiaHETbl, KOMETbl, acTepouabl, KOTopble U Mo ceun
OeHb BpawatoTcs Bokpyr ConHua! lNpoBegém aHanua dopmupoBaHue Ten ComnHeyHon Cuctembl UX
opbur:

B HacTosiwee Bpemsi u3 ctpoeHns COnHEYHOM CUCTEMbI M3BECTHO, YTO «BOMbLUMHCTBO KPYMHbIX
006bekToB, obpalatowmxca Bokpyr CornHua, ABUXYTCA NMpPakTUYeCKM B OOHOW MIOCKOCTU, Ha3biBaeMOMU
NAOCKOCTbI IKNUNTUKKN. B TO e Bpemsa koMeTbl U 06bekTbl nodca Konnepa yacto obnagatot 6onbummm
yrnamu HakmnoHa K 9Ton nnockocTn. Bce nnaHeTbl 1 6ONbLUMHCTBO ApYrMx 06bekToB obpallaoTca BOKPYr
ConHua B ogHoOM HanpasneHun ¢ BpaweHnem ConHua (NpoTUB 4YacoBOW CTPESKWU, ecrii CMOTPETb CO
CTOPOHbI ceBepHoro nontca ConHua). OToT dakT roBOpUT O TOM, YTO npu B3pbiBe Oyaywero ConHua
cthopmmpoBaHHbin Lap Bpawianca BOKpyr CBOen OCK, NO3TOMY BCE OTOPBaHHbIE YacTu copMupoBa-
NNCb NOYTM B OOHOW NITIOCKOCTU, MPUYEM CKOPOCTb BpalleHus Lapa 6bino 6onblwe, yem ConHue 3amme-
no nocne B3pbiBa. ATK hakTbl ABASAKTCA NOATBEPXKAEHNEM UCTUHHOCTK 3TON Teopuu!

Mexagy Mapcom n KOnutepom nmeetca nosic actepongos. NMpu B3pbiBe 3TO Obin psg MaTepuanbHbIX
dopMm, HE CyMEBLUMX, B CBOE BpPEMS, COEAMHUTBLCA U3-3a OONbLUOM Pa3pO3HEHHOCTU U MarbiX rpaBuTa-
LMOHHBIX COCTaBNAOWMNX 3TUX YacTen. OHM OXNaguMnnchb U MPUHANM Pa3fMyHble NpuyyanmBblie hOpMbI.
Ewé npu B3pbIBE ObINO HECKOSBLKO OTOPBABLUMXCS YacTen C elé MeHbLUEN SHEPreTU4EeCKOn NNOTHOCTD,
yem nnaHeta nNyToH. 3T mMaTepuanbHble 4YacTn TOXe He CMOornu npeogonetb nputsxeHne CornHua,
NO3TOMY OHM Nepewnin Ha 6onbline BbITAHYTble opbuThl. VX, Ha 3emne, BUAMM O4YeHb peako 1 HasbiBa-
€M — KoMmeTamun. [0noBka KOMET MMEET Ha MHOro 6ObLUYH MAOTHOCTb, YEM €€ «XBOCT», KOTOpPbIN TS-
HeTCs Ha MHOrMe TbiCaYM KunomeTpoB. Kaxgas nnaHeta mns-3a pasnuumna yganéHHoctn ot ConHua u ot
pasnuuusa nepBoHa4vanbHOM NIIOTHOCTU MMEET CBOK Crneundguky CTPYKTypHOro opmmpoBaHus. U3yye-
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HWe CTPYKTYp NNaHeT — npeporatmea ganékoro 6yayuiero. B HacTosilee BpemMsa 0 (hOpMMPOBaHNN CBOEN
nnaHeTe Mbl, NPaKTUYECKN, HUYErO HEe 3HaeM, CyLLEeCTBYHOT TONbKO MMnoTesbl. A e, Ha OCHOBaHUW Ha-
crosaiwen Teopun, ToNbKO nNpegnonarato, kak gopmmpoBanack Hawa ConHevyHas Cuctema, Hawa nnaHe-
Ta.

Tak pogunacb n cdopmupoBanacs ConHeyHasa Cuctema!! (BoT 3TOT npouecc BO3HUKHOBEHUSA
ConHeyHon Cuctembl U eCTb OTBET Ha Bbille MOCTaBEHHbLIA BOMPOC: OTKyAa B3SSNCb CKOPOCTU BCEX
MaTtepuanbHblx Ten cuctemsl!). Kctatu, runotesa B Teopun o0 ¢popMmUpoBaHUN CONMHEYHOWU CUCTEMbI
noaTeBepXxaaeTcsi HbtOTOHOBCKMM 3akoHOM BcemupHoro TaroteHus! MoxHO ckasaTb 1 no-gpyromy: dop-
mMupoBaHme ConHevHon Cuctembl B Teopun noaTBepxgaeT HbIOTOHOBCKMA 3akoH BcemupHoro TsaroTte-
Hua! NoaTtomy, runotesy B Teopumn o popmmpoBaHnmn ConHevHon CUCTEMbI MOXHO NEPEBECTU B paspsg
WUCTUH, OTCloAa, He cocTaBnseT 60nbLIOoro Tpyaa npeacTtaBuTb, Kak Nponcxoamno opMmmpoBaHme 3em-
nn.

9. ®opmMmupoBaHue 3emMnu

B pacnpeneneHnn oTopBaHHbIX N0 opbuTam 4YacTten Macca ponu He urpana, a OCHOBHYIO pofb Urpa-
na noteHuunanbHasi 3HepPrus, 3akniYeHHasa B UX Maccax, UHbIMU CIIoBaMn rpaBUTaLMOHHAs COCTaBIIsto-
las — aHepreTnyeckasi NIOTHOCTb MaTepuarnbHblix Yacten! Matepusa Bcex OTOpBaHHbIX YacTen umena
ra3oBO-MasMeHHO-XXUAOKYI CTPYKTYPY C pasfiMyHbiM COCTAaBOM B MPOLIEHTHOM OTHOLUEHUW U, COOTBETCT-
BEHHO, C PasfiMyHbIMWU rPaBUTAUMOHHLIMU COCTaBnAWNUMK. [JonycTUM, YTO NepBoHaYvanbHas CKOPOCTb
pasnérta yacten Obina oguHakoBasi, TO AanbHOCTb OpOUTHI 3aBucesia TOMbKO OT rpaBUTaALMOHHOW CO-
cTaBnsawowwen kaxagon nd Hux! Yem Gonblue noTeHuManbHas SHEprus, a, COOTBETCTBEHHO, Bbille MMOT-
HOCTb MaTepuu, Tem bornblle cuna nputsxkeHns mexay ConHuem mn otopBaHHoOW MaTepuun! [loaTomy,
matepus, bnmkanwen Kk ConHuy nnaHeTbl Mepkypuin, MeeT HaMBbICLLYIO NIIOTHOCTb, OTCloAa, YTOObI
yaepxaTtbCs nnaHeTe Ha opbuTe yrnoBasi, COOTBETCTBEHHO, IMHENHAA CKOPOCTb €€ A0SMKHA ObITh BbiLLE,
yem nocneaywowmnmmn 3a Mepkypuem nnaHetol! 3atem mnayt: BeHepa, 3emnsa, Mapc, KOnutep, CaTtypH,
YpaH, HenTyH 1 nnaHeta ¢ HanMmeHbLleN MAOTHOCTLIO [1yTOH, O KOTOPOW Maro 4To M3BEeCTHO. Ho 3To
MCTUHHO TONMbKO B TOM Criyyae, ecrniv Mnpu B3pblBE CKOPOCTb OTOPBaHHbLIX YacTen Oblfia oaMHaKoBas.
MpuHUKMN dhopMmnpoBaHNA OpPOUT y NNAHET YNCTO MEeXaHNYECKUI No 3akoHaM HbloToHa:

Bce byaywune nnaHeTbl pasnetannucb ¢ O4MHAKOBOW CKOPOCTbHO, HO C PasfmyHbIMU NOTEHLMANbHbIMU
9Heprusamu. MaTtepuanbHble Tena, NonyyYmBLLEE NPU B3pblIBE MAaKCUMasibHYIO CKOPOCTb, HAYHYT yaansaTb-
cs oT Bpawatowero ComnHua B KOCMUYECKOe NPOCTPAHCTBO NO KacaTerlbHOW, HO rpaBUTauUMOHHas cuna
ConHua 6ygeTt nputarmBaTtb Tena Kk cebe, HO He CMOXET 3TOro caenaTtb, NOTOMY YTO €LLé Benuka cuna
nHepumn. MNonyyaeTcs, 4TO NPOUCXOANT B3aMMOLENCTBUE MeXOy CuUron nputskeHms ConHua n nHepum-
OHHOW CUSTOM ABMXKYLLEroca tena, 4to U NpuBoauT K hopMmpoBaHuio opbuT AaHHbIX Tena. Takum obpa-
30M, BCE OTOpPBaHHbIE NpY B3pbIiBE Tena OT BO3HUKWero ConHua nonyyunm ceon opbutbl, Npuyém opobu-
Tbl MO hopme oTNMYalTCs ApYr OT gpyra — OT POPMbl OKPY>KHOCTU [0 BbITAHYTbIX SNNIMATUYECKNX DOPM.
HanbHocTb oT ConHua n popma opbuT MatepuanbHbIX TeN 3aBUCenu OT rpaBUTALNOHHBIX COCTaBsHO-
LWNX 3TUX Ten.

Bce nnaHeTbl NpUHANKM cheprnyeckyto popmy NOTOMY, YTO B Hayane popMmMpoBaHNA OHU UMENU ra-
30BO-MNTA3MEHHO-XUOKYO CTPYKTYpY, 6narogapsa KOTOpOW LLEeHTPOCTPEMUTESbHbIE CUIlbl MaTepun cobpa-
nn ux B Wapbl. AHanorMyHo ToMy, Kak B HEBECOMOCTU pasnuTas Xuakoctb cobupaetca B cdepy. Co
BpeMEHEM, No Mepe OCTbIBaHWUSA LWapa, BEPXHUI CIOW LWapa nepeLén B TBEépayto hopmy!

Byoywas 3emnsa nepBoHavanbHO, Kak rOBOPUIIOCH Bbille, MMena ra3oBo-Nnna3MeHHO-KUAKY CTPYK-
TYpY 1 Nog AeNCTBMEM LIEHTPOCTPEMUTESNBbHBIX CUIT MPUHUMAaET cheprnyeckyro bopmy ¢ ra3zoBon 06omo4-
kon. [Nocne oTpbiBa Gyaywen 3emnm 0T OCHOBHOM COMTHEYHOW MaccChbl, B HEN 3aBepLUNICS NpoLecc yBe-
NNYEHNa NOTEeHUMANbLHOW 3Hepruu, criegoBaTernibHO, rpaBUTALMOHHBIE CUMbl CTabunmsampoBanucb Mo
NNOTHOCTAM. A MMEHHO: B LeHTpanbHOM YacTu wapa — 3emns — cobpanacb Matepusi HaMBbICLLEN MNOT-
HOCTM WU, NO Mepe yaaneHusi OT LeHTpa MMAOTHOCTb MaTepum yMeHbluanacb A0 HapyXHbIX, MMERLMX
rasoBoe COCTOsIHMe, Crio€B. [locrne vyero Havancs npouecc oxnaxaeHns cpopmMmpoBaHHOro wapa. Beiwe
Mbl Y>X€ rOBOPUIN, €CNN HarpeToMy TeNny He JaBaTb 3HEepPrum U3BHe, TO NpekpawaeTca ABMXKEHNE maTe-
pyanbHbIX YacTuL, YTO 1 BEOET K OXNaXOeHUIo Tena. ATOT NpoLecC OXNaxaeHus, B KaKOW-TO Mepe MOX-
HO CpaBHWUTb C BbIMSIABKOW 4YyryHa B AOMEHHOW MeuYn, Korga pacrniaBfeHHY Maccy AOMEHHOW neuyn
BbINIUMN B U3MOXHWLY W pacnnaBfieHHas Macca HavdMHaeT OCTbiBaTb. YyryH, umetowmin 6onbLiyto nioT-
HOCTb MO OEeNCTBMEM 3EMHOIO MPUTSHKEHUS, NOXUTCA Ha OHO, @ BCE OTXOAbI, LWakn OT BbINSiaBlieHHOM
XenesHon pyabl, UMeLWMe MEeHbLUY NMOTHOCTb, NogHumatoTca BBepx! 3gech cobniogaeTcsi 3aKoH,
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OCHOBAaHHbIA Ha B3aMMOLEWNCTBUN LIEHTPOCTPEMUTESbHBIX FPaBUTALMOHHBIX CUNax — MaTepus ¢ 60nb-
Ler NIOTHOCTLIO BCeraa BbITECHAET, BbiTaNlkKuBaeT MaTepuio ¢ MeHbLen NNOoTHOCTbI! Takoe xe
OencTBme, TONbKO B HAMHOro 6onbluem mMaclitabe nponcxoauno npy opMuMpoBaHMM 3emMnn B Havarb-
HOW cTaguu. PasHuua nuwb B TOM, YTO npouecc popMmpoBaHna LWEN, bnarogapst LEHTPOCTPEMUTENb-
HbIM CuMnam rpaBuTaumm, LWEN no Bcemy o6bEMYy Oyayuien nnaHetbl. [oaTomy, matepusa ueHTpa cdop-
MMUPOBAHHOIO LWapa 0yaeT UMeTb HauBbICLLUME NIIOTHOCTb U TeMNepaTypy, a N0 Mepe yaaneHusi oT LeH-
Tpa NnNOTHOCTb W TemrnepaTypa MaTepum MO KOHLEHTPUYECKMM CrosM ByayT NOHMXaTbCA U NNaBHO ne-
pexoanTb 13 NIasMeHHO-XUOKOro COCTOsIHUS B ra3oobpasHoe COCTOsHME, C pasfiMyHbIMU NAOTHOCTSAMM
Ha pasHbiX BblicoTax. Kak yxe onpegensnu, 4em fdanblue OT LeHTpa, TEM HWXKe MNIIOTHOCTb MaTepun.
lMepBoHavanbHass Matepusa Wwapa He Obina noxoxa Ha maTteputo 3emnu B Hawem BpemeHun! M Tonbko no
Mepe oxnaxaeHus LLlapa matepusa 3emnn Ha4YHET NpUHUMaTL MaTepuanbHble PopMbl NOXOXMEe Ha op-
Mbl B HACTOSLLIEM BPEMEHW.

TBépOas 3emMHas Kopa TOSILLMHON B HECKOSTbKO AECATKOB KMITOMETPOB AOKa3blBaeT TO, YTO Nepes oT-
BEPOEHMEM MPOUCXOANIIO (PU3NYECKOE UNN XMMUYECKOE CMELUMBAHNE MaTepui pasHbIX MAOTHOCTEN W,
KOTopas CoOepXuUT anemMeHTbl Bcen Tabnuubl MeHaeneesa. [103ToOMy NpakTUY4ECKM HEBO3MOXHO HaMTH
MacCCMBHbIE 3anexun BeLLecTBa OAHOM MNNOTHOCTU (OAHOMO XMMWYECKOrO 3N1eMEHTA), €CNM U Haxo4saT, TO
TONBbKO B MU3EPHbIX KONMMYecTBax, NogobHO 30510TOMY necky. B OCHOBHOM HYXHO nepepabotaTtb maccy
pyabl, YTOObI NONYYUT MeTanmbl, YTO, COGCTBEHHO M NOATBEPXAAET BbILLENPUBEAEHHYIO rnMnoTesy dop-
mupoBaHnsa 3emnn. OrpoMHy0 posib B hOPMUPOBAHUN 3eMSIM Cbirpano CyTOYHOEe BpalleHne 3emnu
BOKpYr cBoen ocun. OxnaxgeHne 3emnm Npoucxoauno o4eHb MeAsIEHHO, MOTOMY YTO rasoBasi obonoyka
3awmuana, B Kakom-To Mepe, OoT KOCMUYECKOro xosioga, Kpome Toro 3emns siBnsanacb U siBngeTcs no-
Tpebutenem conHeyHon aHeprum! 3gecb cnegyeT OTMETUTb, UTO BpaLleHME BOKPYr CBOEW ocu 3emns
nofnyymna ¢ Hayana csoero ¢opmupoBaHus! MiHaye GbITb HE MOXeT, ecnn Obl OHa He Bpauianacb, TO
CTOpOHa, obpawéHHas Kk ConHuy, ocTbiBana Ha MHOro MeffieHHee, YeM NPOTUBOMOSNOXHAsA, Ha KOTOPOWN
HuKorga Obl He nosisunack Boga! Kctatu, Boga aBnNsieTca He CMeCcblo BOAOPOAA C KUCIIOPOAOM, a dHepre-
TUYECKM CBA3AHHBIM COeMHEHMEM, B OTNMYME OT ra3oBOM aTMOCKEPHOM CMeCHU, KoTopble hopMmmnpoBa-
nucb BMecTe ¢ 3eMnén munnuapgbl net Hasag. Ecnv dopmupoBaHne atMocdepbl MOHATHO, 3TO €CTb
MEXaHU4YecKoe CMELLMBaHNE B OCHOBHOM [BYX MatepuarbHbIX (OpM, MMEHOLLMX HE BbICOKYHO MITIOTHOCTD,
COOTBETCTBEHHO HU3KYyI0 TemnepaTypy nnasneHus — a3oT-80% u kucnopoa-20%, npoxoauno paHbLle
oTBEpAEHNA 3eMHOWN KOpbl. A bopMMpOBaHWE COEOMHEHUS KMCopoda C BOAOPOAOM — BOAbI, nocrne
OTBEPAEHNSA KOPbI.

HaknoH ocu BpaweHus cbirpan Hemanyl posnib B OpMUPOBaAHMM NOBEPXHOCTU, T.€. BEPXHETO Crnos
3emMnn B HECKOSNbKO AECATKOB KUITOMETPOB U BO3HWKHOBEHMIO Buonormyeckoro ApwxkeHus! B camom
aene, B OCHOBE BO3HUKHOBEHMUS XU3HU Ha 3emrne aBnawTca TpyU MatepuarnbHble opMbl — «TPU KuTay
8000p00, Kucsiopod, yarepod! Kaxaon n3 aTux matepmanbHbiX OpM OTBEAEHA CBOSI POSlb B BO3HUK-
HOBEHWUW XNU3HM U NOCnenyLeMy €€ CyLLeCTBOBaHUIO. Ecnu e ObiTb TOYHbIM, TO HE TOSbKO KaXaoun B
OTAENbHOCTU, HO, B OCHOBHOM, B UX COEAMHEHUAX Mmexay cobon. Bogopon, kak OCHOBHOW HOCUTENb
cB06OgHON DHeprun, MeeT IHepreTuYecKoe, NEPBOCTENEHHOE 3HAYEHME B Pa3BUTUM BMONOrMYECKNX
dopm. OH, nmes caMmyto HU3KYK MNIOTHOCTb Ha 3emsie, MO3TOMY B CBODOAHOM COCTOSAHUW, S NOLOYEPKU-
Bato, MOTOMY YTO B KOCMOCE MHa4ye, HAXOAUTCA OYeHb penko. YncTbii Bogopoa 6onee ¢ BbICOKOW CKOPO-
CTbl0 HENTPANM3yeTCs, YeM BOAOPOL B coeanHeHusix. lNonyyaeTcsa, YTo aHepreTnyeckas cBs3b Bogopoaa
C martepuen Gonblien NIOTHOCTU 3aMennsaeT UM BOBCE NPENATCTBYET HEWTpanNu3aumm 3HEPrum n3 Bo-
popoga! Tak B yrneBoAoOpOAHbIX COEOUHEHUSIX Yrnepon 3amMeaniseT HenTpanuaaumo, ang HenwTpanusa-
UMM BOgopoda W3 YrneBOAOPOAHbIX COeAMHEHW HeobxoaMmo co3daTtb cneuuanbHble YCrnoBus, T.e.
nepBOHaYanbHbI TOMYOK NpU onpegdenéHHon Temnepatype. YUTtobbl u3Bneyb aHeprmo Bogopoda U3
BOAbl, HEOOXOANMO OTCOEAUHUTL BOAOPOL OT KMCIOpoAa, AN YEero HY)XHO 3aTpaTuTb HEMAIyK 3Hep-
M0, YTO, Kak rOBOPUTCS, «OBYMHKA BblAENkM He ctonT»! Bogopoa oT kucnopoga oTCoeauHSAT npu no-
MOLLM anekTponuaa. [ns TeXHUYecknx uenen ns atmocdepbl KOMnpeccopammn BblgenaT a3oT U KUCHO-
poA, Npu 3TOM 3HEepreTudeckme 3aTpaTtbl MeHbLUE, YeM AMEKTponm3oM. BoT kpaTkasa rmnotesa O BO3HUK-
HoBeHun CornHua, ConHevHon Cuctemsl, B TOM Yncne 3emnu!

HacTtan cmbiCn NOroBoOpuTb O cumax 3€MHOro NpUTSXKEHNSA. 3emMnda 1 BCE, YTO HaxoauTcs Ha 3emre,
COCTaBMAT €OUHY0 NOTEHUManbHy aHeprmio 3emnu. Korga nogHMmMaem ¢ 3eMIiM KaMeHb, Mbl paspbi-
BaeM 3HepreTUYEecKyto CBA3b Mexay 3eMSiEN U KaMHEM, Npu 3TOM K KaMHIO NpuKnagbiBaemM 3Hepruio,
4yTb BONbLUYIO, YeM 3Heprus, 3akniovyéHHas B kamHe. Tenepb BO3bMEM 6GOMbLUOW BanyH, OTKONem ot
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Hero HeGomnbLUY0 YacTuLy M MONOXMM BarnyH BMECTe YacTuLen Ha POBHYH Nnowanky ¢ HaMMeHbLUUM
paccTosiHiem Apyr oT gpyra. Yactvua ¢ BanyHOM HUKOr4a He MPUTSIHYTCS U HE COEAMHSATCS, NOTOMY YTO
NX rpaBUTALMOHHbIE COCTABMSAOWME YXOOAAT HA COEAMHEHME C rPaBUTALMOHHON cocTaBnsowen 3emnu,
CyMMa KOTOpbIX BO MHOro pa3 bonblue, yem mMexay Humu. Kpome Toro, oHu B Hayane oopMrpoBaHus
3emnu, cocTaBnsnM o4HO Lienoe, No3TOMy MeXay OTCOEAMHEHHBIMU OT 3eMNnK MGbIMKU YacTAMU CUMbI
NpUTsDKeHNst ByayT BO MHOMO pa3 MeHblue, YeM Mexay 3eMnén n atumm yactsamu. OTctoga 1 OTBET Ha
BblLLE MOCTaBMEHHbIA BOMPOC: NMOYEMY OTCYTCTBYHOT CUIbl MPUTSKEHMS ABYX UCTbITbIBAEMbIX TeN? Cunbl
NPUTSDKEHNSI HE OTCYTCTBYIOT, @ NPOCTO OHW MU3EpPHbIE!

Tenepb oTBETUM Ha Bonpoc: oTkyaa ConHue 6epéT sHepruo Ans U3rnyyYyeHus eé B OrpOMHOM KOJfl-Be
N Takoe ANUTenbHOEe BPEMS — MUNNNapabl neT?

10. PaboTa ConHua

CMOTprM B COBPEMEHHOM MOHUMaHUW, N3 NHTEPHEeTa:

«bonee TOYHO acTpoHOMBbI CcTanu npeacTaBnsATb cebe BHyTpeHHee cTpoeHue ConHua u Opyrux
3Be3f, koraa B 30-x rogax Hawero CToneTust aHrIMNCKOMY acTpOHOMY capy ApTypy SA4MHITOHY yaanoch
Bblpa3uTb 3TU NpeacTaBieHns B BUAE YETbIPeEX YPaBHEHUN BHYTPEHHEro CcTpoeHuns 3se3q. C nomoLlbio
9TUX YpaBHEHUN yaanoch nokasaTb, YTO TeMmnepaTypa B ueHTpe ConHua 6onee 10 MUNNMOHOB rpagycoB
Llenbcus, a npyn Takom BbICOKOW TeMnepaTtype, BO3MOXHO, Ha4yano tepMosagepHon peakumn. B pesynbTta-
Te CTaHOBUTCS BEPOSTHbI COeAMHEHNE YeTbipex saep BogOpOoAa, NPy KOTOPOM obpasyeTcs a4po renvs,
ABa 9NeKTpoHa, ABa HEUTPUHO 1 BblaenseTcs aHeprnsa. OHa 1 ABNSeTCA UCTOYHMKOM COSTHEYHOrO CBeTa,
6e3 KOTOPOro Xun3Hb Ha 3emsie HEBO3MOXHa».

Uywb HecycBeTHasi!! Bo-nepBblX, HUKAKOM MaTeMaTUKOW, HUKAKUMW 4YeTblpbMs, Laxe OecATkamu
ypaBHEHWN, MaTeMaTKa He MOXET onpeaennTb CTpoeHne, a Tem bonee BHyTpeHHee cTpoeHne ConHua,
MaTeMaTuKOW fierko caenatb M3 Myxu crioHa! Bo-BTOpbIX, TeMnepaTypbl B MUSIIIMOHbI rpagycoB ObiTb He
moxeT!! Temnepatypa BO BceneHHOM MMeeT Kak HWKHUK npefen — 370 TemnepaTypa KOCMUYEeCKOro
NPOCTPAHCTBA, TaK N BEPXHUIN Npeden — temnepaTtypa, co3faBaemMas npy HenTpanusaumm noteHumnans-
HOW 3Heprun U3, MmaTtepuarnbHbIX OpPM, aHanor Ha 3emMne TemMnepaTtypa dNneKkKTpU4eckon ayrm BO BpeMms
cBapku. Hy a Temnepatypa B LeHTpanbHon Yactu ConHua HaMHOro Humxe, yeM Ha nepudepun! Mpybbin
aHanor — ropeHue ceeuun! YTo e kacaeTcs Teopum 0 TepMOSIAEPHOM CMHTE3e BoAopoaa B renvin, 1o He
BblAEPXMBAET HUKAKOW KPUTWUKK, 9TO abcypa B ynctom Buge. [Jaxke no aTOMUCTMKE, HEBO3MOXHO Ccoeau-
HUTb YeTblpe sapa OLHOMMEHHOM MOMNAPHOCTM B OAHO S4PO U, NPU 3TOM He 3aTpaTUTb SHEPruo, a TeEM
6onee nonyuntb e€! [leno B ToM, 4TO npu nNobomM CUHTE3E 3HEPrua NoTpebnaeTcs, HO HU B KOEM Criyyae
He BblaenseTcs! NoaTomy, ecnu, YCNoBHO, B35iTb BCKO NOTeHUManbHyt0 aHeprmio ComnHua n nepeBecTu
€€, YNCTO apuMeTUYECKN, B IHEPTUID HEWTpanuM3aumm, To NS 3Toro notpebyeTtcd HaMHOro MeHblue
BpemeHu, yem ConHue «paboTtaet» go Hactosiwero sBpemeHu. OTcioga BbiBod, ConHue nononHseTcs
SHepruen m3sHe! NpoBegém npocton normyecknin aHanna: ComnHue 3aXrnocb U Havano oTaaBaTb 3HEp-
M0, MHBIMU CIIOBaMM Havasio yMeHbllaTb CBOK MOTEHUMarnbHY 3HEPruo, a NoTeHunarnbHas aHeprus,
KaK BbIABUMW paHHeEEe, eCTb rpaBUTaLMOHHAs SHEPIUs, NO3ITOMY, C TEYEHMEM KAKOro-TO BPEMEHWN SHEPTN
CornHua 6ygeT He goCTaTOYHO, YTODOLI yaep)kaTb Ha CBOMX opbutax nnaHeTbl, KOMeTbl, nNp. Tena! B pe-
3ynbTaTe Yero OHM MOKMHYT COnHeYHyt CucTtemy, HO 3Toro He npoucxoaut. CnepoBatenbHo, CornHue
nonosiHsieTcs aHeprnen mnssHe! Ecnv nogymatb, TO M 30€Cb HMYEro CrioXxHoro. Kak roBopunock BbilLe,
ConHeyHasa Cuctema nosiBunacb B pesynbTaTe mMatepuanu3auuym NenpoHOB dHEpruen guameTtparnbHO
NPOTUBOMNOSIOXHbBIX 3BE3[, KOTOPblEe NPOLOSIKAT BbIAENATb HEPrU0 N SABMSIOTCA UCTOYHUKaAMU nopa-
nuTkn Hawero ConHua. A nony4yaetcs 310 crnegyrowum obpasom: 06bEMHO pagnanbHas COfNHeYHas
9HEeprusi BCTpeyaeTcsi B KOCMUYECKOM MPOCTPAHCTBE, NPUYEM B npefenax OenCTBUSA rpaBuUTaLMOHHbIX
cvn Hawero CeeTuna, ¢ guamMmeTpanbHO NPOTUBOMOMOXHBIMU 3HepruamMu GecuncneHHbix 3Bé3g, a aTo,
cornacHo Btopomy CBoNCTBY, ABNAeTCS yCroBMeM And maTtepuanusaumm nerpoHos! MNpuyém, kak 06b-
SICHANOCH BbllLe, NepBOHaYyanbHOM MaTepuanbHoM bopmon aBrnseTca Bogopoa. BosHukwaa matepus,
cornacHo 3akoHy BcemupHoro TAroTeHus, NpuTArMBaeTcsl LLEHTPOCTPEMUTENBbHLIMU CUaMn U, BOMAS B
COJTHEYHYIO aTMOCEpPY C BbICOKOM TemMnepaTypon, HEMTpanuayeTcsd, T.e. OTAAET cBO 3Hepruto! Nony-
YyaeTcs, YTO 3a onpefenéHHy eanHuuy BpemMeHn CornHue oTAaéT NpubnM3UTENBbHO TaKyl 3HEPTULo,
KOTOPYI MOMNyYnUT OT NoanuTKM 3BE3A 3a Takoe e BpeMd. OTO NoATBEpXKAaeT TO, YTO NoTeHumanbHas
aHeprus ConHua octaétcsa ctabunbHon. MHaye 6biTb He MoXeT! NpocTasa noruka: ecnu otaava CofiHeu-
HOW 3Heprum GyaeT HEBOCNOMHMMA, TO €€ noTeHunanbHas aHeprua 6ygeT yMeHbLllaTbCa, cnegoBaTtenb-
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HO, YMEHbLLATCSA CUMbl NPUTSXKEHUS N BCE Tena CONMHEYHOW CUCTeMbl HavHyT yaanaTtbes oT ConHua; a,
€CNnn Xe OT MOANUTKA MNOTEeHuuanbHasi aHeprus OyaeT yBenuMuuBaTbCs, TO NOTeHUManbHas 3Heprus
COMHua yBenuuutca u, Bce tena 6yayt npubnumxkaTtbca k ConHuy. HO 3a BeCb MUCTOpPUYECKUA NEpUOA
pa3BUTUA YeroBevecTBa HUKTO TakUX ABneHun He 3amedan! Bcé BbllleckasaHHOe M ABMseTCs OKasa-
TenbCTBOM ANuUTenbHOro cywectsoBaHns ConHevHon Cucremsl!

MpenyragbiBas BONPOC, MOry cka3aTb, YTO B HacCTosllLlee BpeMSA HEBO3MOXHO AaTb WMHOro onpege-
neHne OnuMTenbHOCTU cywectBoBaHMio ConHevHo CUCTeMbl, Kak HEBO3MOXHO OOBACHUTbL, OTKyaa BO-
obLe B3sanacb BceneHHasi co BcemMn maTtepuen u aHeprmen B Hen. [la u Ha COBPEMEHHOM YpPOHE pa3Bu-
TUS HAYKW NO3HATb 3TO HE BO3MOXHO, [a M 3a4eM, Korga Ha 3emrie MMeeTcs MHOro npobnem, Ha NnepBoMm
MECTe U3 KOTOPbIX aHepreTuka' /13 Bbille U3NOXEHHOrO HanpalwnBaeTCs BbIBOA;

AnumenbHocmb «pabombi» ConHya ocywecmesisiemcsi NoOnumkoul u3 mex e UCMOYHUKO8
3Hepauu, KomopbiMu U 6b110 cghopmuposaHo ConHue, ConHe4YHasi Cucmema!

OHeprusa xe Hawero ConHua, yxoaswasa B KOCMUYeCcKoe MPOCTPaHCTBO, OCYLLECTBISET HE TOJSIbKO
noanuTKy 3BE3[, BCTPEYaKLMXCa Ha €€ NyTu, HO U NPW BCTpeYde ¢ AMameTpanbHO NPOTUBOMONOXHbBIMN
3BE3HbIMN 3HEPrusMn y4yBCTBYeT B (pOpPMMPOBaHUN HOBOW MaTtepum. A 9TOT Npouecc OoTBeyaeT Ha
BOMPOC: Kyda yxoauT KonoccanbHas aHeprus CornHua, Begb TONMbKO MU3EPHYH YacTb COMHEYHOW 3HEp-
rmn notpebnsoT Bce yneHbl ConHeyHon Cuctembl?! A 3akoH CoxpaHeHns QHepPrum HUKTO He OTMEHST,
N, OTMEHUTb HEe MOXeT!

Mo 3akoHy CoxpaHeHus 3TOT MpoLecc O4eHb NOXOX Ha BeuHblM Apuratenb BeceneHHon! [okasatb
NnokKa HEBO3MOXHO, HY, a BEPUTb UMM HE BEPUTb B CyLLECTBOBAHWE BEYHOro ABuratens, 6e3 npsmbix
JokasaTenbCcTB, Aeno kaxgoro! Beab Ha HacTosiweM atane pasBuUTUSA UMBUNU3aunm YenoBek He MOXET
onpeaenuTb U AokasaTb npoucxoxaeHne BeceneHHon, 3To npeporatnea Gyayuiero.

Tenepb e xo4y NpuBecTy napy, TPOMKY NPUMEPOB HOBOMW MHTepnpeTaLmm cTapblX SBIIEHUA B CBETE
Teopuw.

11. B cBeTe Teopuu:
11.1. Xumusna

Mpexae Bcero, NnpoaHanuavpyem nepuoanydeckyto tabnuuy anemeHtoB MeHaeneeBsa B cBeTe Teo-
pun. Bnpoyem, B HacTosiLiee BpeEMS 3TO NMPOCTO C nameHeHusmn MNepuoanyeckas Tabnuua OnemeHToB
(MT3), KOTOPOW NOMB3YTCA B HAYYHOM MUPE, MOTOMY YTO MHOIME MOKOSIEHUSI XMMUKOB CO BCEro Mupa B
MT3 BHeECNU n3MeHeHus. B Hay4YHOM MMpe CyLLEeCTBYET U BHOBb co3agatoTcst MHoro T3, ¢ nameHeHnsamum
00 Takon CTENEHU YCIOXHEHHbIE, YTO OHWM MOHATHBLI TOSbKO MX cosgatenam! Ho nydwe, vyem MNTI, cos-
AaHHoM Ha 6a3e MeHOENeeBCKOW, C HEKOTOPbIMU N3MEHEHUSIMWN, HUYETO HET.

£ ke XO4y BHECTU KOpPPEeKTMBbLI B cBeTe cBoen Teopun. [lepBoe 3TO aTOMHbLIN BEC UM aTOMHas
Macca eCTb He YTO MHOE, KaK NoTeHUuuarnbHas dHeprus, 3aknyeHHas B BeLwecTBe eLlé npu ero dop-
MUPOBaHUN. DKCNepUMeEHTasIbHbIM NYyTEM MOXHO (POPMUPOBaTb HOBbIE BELLECTBA, Kak HanpumMmep MOXHO
NoCcTaBuUTb MEXOy BOAOPOAOM 1 renimem gentepun 1 Tputun. MoxHo mexagy nobbiMn nopsaakoBbIMU
HOMepamu B Tabnuvue co3gaTb HOBbIW 3fIEMEHT (BELLECTBO) C OTANYHOW, OT PSAOM CTOSILLMX SNIEMEHTOB,
SHEepreTU4YecKomn NIIOTHOCTLIO, T.€. C HOBbIMKU cBoMCTBamMu. Ho 3To npeporatmea Gyayuiero. BTtopoe ato
nopsaKoBbIN HOMEP anemMeHTa U He vero 6onee! Cpasy 3amMeTuM, YTO U3 BCEX U3BECTHbIX 92-X anemMeH-
TOB TONbKO HeBOMbLIAsA YacTb M TO KpaHe peaKo, K TOMY XK€ B OYE€Hb MarbiX KONMYecTBax, BCTpeyarTcs
B [Npupoae B «unctom» Buge. Bce oHn B MNpupoge HaxoaaTca B CMecsix Unu coeguHeHunsx. S cneuyvans-
HO Ha3Ban Tosfibko 92 anemMeHTa, NOTOMY YTO MAyLLMe 3a HUMKU dNemMeHTbl B [1pnpoae He CyLecTBYHOT U
He MoryT cyuwecTBoBaTtb B npuHuune. MNpupoay He obmaHelwb! EE€ MOXHO MCNONb30BaTh B KAKOM-TO Me-
pe, HO U3MeHNTb eé Henb3s! Bce anemeHTbl, ¢ 6onbLIEN 3HEPreTUYEeCKOn NITIOTHOCTLIO, YEM ypaH, byayT
camo HeuTpanuaoBaTbCs. [103TOMYy BCe 3neMeHTbl, KOTOpble MOMM co34aTb 3KCMEpPUMEHTaToOpbl C
Gonblien NNOTHOCTLIO, YEM ypaH, CyLLIECTBOBAIIM O4EHb KOPOTKOE Bpems!

CmMecu — 3TO BewlecTBa, UMeOLWMe B CBOEM COCTaBe ABa M Oornee 3anemMeHTa MexXaHU4eCKu
CBAI3aHHbIX MeXAy COOOM. JTO 3HAUUT, YTO cMecn 0BpasyTCs M3 3EMEHTOB, HAXOAALWMXCS B raso-
obpasHOM MNKM XXUOKOM COCTOSIHMUSIX MPX MOMOLLX MexXaHUYecknx Bo3gencTeuin. XXugkme cmecu, vaile
BCEro Npu pasnuyHbIX TeMmnepaTtypax, nepexoadar B TBEPAbIE COCTOAHUSA, U pasfenuTb X MOXHO Mexa-
HU4YeckuM NyTéM. Tak, Hanpumep aTMOCHEPHbLIN CNON OKOMO 3€MHOM KOpPbl COCTOUT B OCHOBHOM M3 a30Ta
n kucrnopoga. Vix pasgensatoT Komnpeccopamm, NeEPEBOAAT B XNOKOE COCTOSAHUE, ANns kucnopoga Tpeby-
eTcHa OOHO faBrieHue, a ans asoTa gpyroe. Cmecu 13 TBEPAbIX 3NEMEHTOB MOMy4valT npeaBapuTensHO
nX, pacTBOPUB UM A0BeAA 00 TemnepaTypbl NNaBneHus, Nocne Yero OHU fierko CMeLLMBaKOTCA.
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Mo Teopun coegmHeHue 3TO CIIOXHOE BelecTBO, MMelllee B CBOEM cocTaBe ABa U bonee
3NieMeHTa, UMelLWUnX pasHblie NIIOTHOCTU, HO 3Hep2emu4YecKu cesi3aHHbIX Mexdy cobol! A cBA3bI-
BaeT UX, KaK pasbsACHANOCH Bbllle, 3HEpPrus, co3gaBaemas pasnnyHbiMM CyMMUPYHOLWMMU NOTEHUua-
namu coefMHseMblX 3NIEMEHTOB, HO He 3NeKTPOHaMM, Kak TpakTyeT Teopus cTpoeHus atoma. Bcee, kak
coeAMHeHus, Tak U1 cMmecu Ha 3emrne ObinM nonyyeHbl B pesynbtate hopMUMpOBaHUSA camon 3emnu.
[MoaTomy, 4TOBbI CrOXHOE BELLECTBO pa3beMHUTb Ha 3NeMeHTbl U COeQUHUTL dfieMeHTapHble BeLle-
CTBa B CNOXHOE BELECTBO, HEOOXOAMMO NMPUITOXUTL SHEPTUI0 — MEXAHUYECKYIO AN CMeCcen Unmn aHep-
M HenTpanusauum ons coeauMHeHUU. Heobxoommyto sHepruio Ans coeAuHEeHUU 0aET, B OCHOBHOM,
HenTpanusaumsa noTeHuManbHON aHeprun m3 Bogopona! Bce anemeHTbl M BewlectBa Ha 3emne Gbinn
nonyyeHbl Npyu opmmpoBaHun 3emnu. A npu nossneHun Ha 3emne Pasyma, YenoBek ctan okpyxaTb
cebs1 HOBbIMKM BeLlecTBaMu, C KOTOPbIMWU Mbl MOBCEAHEBHO CTasflkKMBaeMCS.

Booopopa B KOCMMYECKOM NPOCTPAHCTBE NOSABAANCSA NepBon matepmen npu doopmuposaHmum ConHua.
Bopopopg Ha 3emne siBnaeTca nepBon maTepuein, bnarogapsi KOTOPOW BO3HMKIA U CyLLECTBYET XM3Hb Ha
Hawewn nnaHete! Ho, Tak kak Bogopoa, No npuynHe Masnon NiIoTHOCTU, OYEHb NIETYY, Ha 3eMne OH MOXeT
COXPaHATLCA TOMbKO B COEAMHEHUAX C APYIMMWU 3fieMEHTaMM TakuMmK, Kak yrnepon, as3oT, KMcrnopog v
apyrme. Camble pacnpocTpaHéHHble coeanHenus: metaH H,C, ammumak HsN, Boga H,O. Kak BngHo u3
XUMUYECKNX hopMynn (S B3AN UX AN HarnsgHoCTU) camoe Bonbluoe Kon-BO BoAOpoAa B yrneBonoposa-
HOM COefMHEeHUWN, N3 KOTOPOro fierde BCero nonyvatb 3Hepruo HemTpanusaumm us sogopoga. Besa dno-
pa n pbayHa He 3emrie COCTOMT B OCHOBHOM M3 coeauHeHu Bogopoaa ¢ Kucnopogom mn Yrnepogom!
Camoe Bpems nepenTn K XMMUYeCcKkuM npeBpaLleHsiM BeLecTB, B CBeTe Teopun.

3HaKOMSICb C HEOpPraHN4ecKkon xumMmmen, a Tem boree ¢ opraHM4YeCcKon XMMMEN, He cocTaBnsaeT Tpyaa
3aMeTUTb, YTO HM OfHAa peakuus, HW OOHO NpeBpalleHne BELLECTB, peakLumMm COeQUHEHUS, pasnoXeHns
nUnNun 3ameLleHnsa He obxoauTcsa 6e3 yyactms eodopoda. N He myapeHo! Beab ansa nioboro npespalleHus
O[IHOro BeLllecTBa B Apyroe, Heobxoanma aHeprua 1 He manas! A n3 Bcex anemeHToB Tabnuubl MeHae-
neesa, Kak ObINO BbIlWe AOKa3aHO, HocUTenem cBob6oAHOM aHeprun sBrnseTca Bogopon. Bece coegnHe-
HUS — KACMOTa, Weéno4yb, conu, Boga — 6e3 KOTOpbIX HU OAHa peakuus HEBO3MOXHa, 06a3aTeNbHO UMEKT
B CBOEM cocTaBe Bogopoa! OTcioga genaem BbIBOA:

Bce xumMunyeckune peakuum coefUHEHUA, Pa3fioXXEeHUsA, 3aMeLleHUs1 NPOUCXOAAT NPU NOMOLUMU
noTpeGrieHHOM 3Heprum HemTpanusauum u3 Bogopoaa.

OaHu xuMmyeckue peakumm npoTtekaloT bnarogaps BHYTPEHHEN SHEPrun HerWTpanuMsauMm Bogopoaa,
BXOASLLIEro B COCTaB 3a4eNCTBOBAHHbLIX PEAKTUBOB, APYrne — Hapy>XHbIX SHEPIrUiA, NOMYyYEHHbIX, B OCHOB-
HOM, 13 YrNeBOAOPOAHbIX CoeAMHEHUN (NOBbILLEHNE TeMNepaTypbl — HarpeBaHue). Kpome aToro cnegyer
OTMETUTb, YTO HM OAHA XMMUYECKAsa peaKkLms He NPoTeKaeT Npu oTpuuaTenbHbix TemnepaTypax. OTcioga
cnepyer:

Jlrobasi xumu4veckasi peakuyusi siesisiemcsi nompebumernieMm aHepauu Helimpasnu3ayuu, HO, HU 8
KoeM criy4yae, He eé ucmo4YHuKkom!

OT0 eLwé pa3 onpoBepraeT OrMaTUYECKYO MMNoTe3y, YTO FOpeHue eCTb pes3ynbTaT 3K3oTepMuye-
CKOW peakuuun coeanHeHnsa yriepoga ¢ kmcnopogom!

[MoaTOMYy Henb3sa OTAENATbL XUMUIO OT (PU3NKN, namka oT rped. Physis — npupoaa, a XMuMusa U ectb
c¢usnyeckune npoueccobil!

[axe B peakumsax XmMmn4ecknx anemeHTax Bonbta notpebnaercs aHeprust HeMTpanusauumn 13 BoLo-
poda, BXOOsLWero B COCTaB AENCTBYIOLWNX PeakTUBOB. B 3TUX peakuusix 3Heprus Hemtpanusauum, no
3akoHy CoxpaHeHusi, npu onpeaenéHHbIX YCrnoBuAX (3aMblKaHWe 3NIEKTPUYECKOM Lenu), nepexogut B
3NEKTPUYECKYIO SHEPIUIO.

11.2 dnekTpuyeckas aHeprus

[Mpexae Bcero, Kak Mbl 3HaeM, TEPMUH 3FTIEKTPUYECTBO MPOU3OLLESN OT rpeyveckoro croea electron —
cMona, SHTapb. AHTapb HaTUpanu o WepPCTb, OT Yero Ha HEM BO3HMKaN CTaTUYECKMI 3apsag SHepruun, npu
paspsge KOToporo BCMbIXMBana McKpa, CBeTOBas 3Heprus U pasgaBarncs LWeryoK — 3ByKOBasi dHeprus.
OTcropa

OnNeKTpuYecTBO 3TO ABWMXEHME U B3aUMOAENCTBUE INEKTPUYECKUX 3apsaoB pa3HOM nonsip-
HOCTHU

lMpoBeném aHanua aToMy ABnNeHuo. Hatvpaa aHTapb, Mbl NPUKIagbiBaeM K HEMY MeXaHUYeCKyHo
9HEeprul, KoTopas Ha gHTape, COrfnacHO 3akKOHY COXpPaHEHUS 3Hepruun, nepexoauT B 3apsag noTeHumanb-
HOW 3HEepPrumM ¢ OAHOWN MONAPHOCTLID. ECNu NOTPEM CTEKNAHHOW MOMOYKON, TO HA HEW MONYy4YUM NOTEHUN-
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anbHy SHEPrnt C NPOTUBOMONOXHOM MONAPHOCTLIO. PasHble noTeHuuMansl Ha nanoykax nonyvarTcs
NOTOMY, YTO, KaK YyXXe yKa3blBasfioCb Bbille, CYMMUPYIOLLAs SHEPrUst MaTepuarnbHbIX YacTuL, SHTapsa nmeeT
O[WH NoTeHumMan, a ctekna — apyron. llonyyaeTcs, YToO MexaHn4yeckasa aHeprus, no 3akoHy CoxpaHeHus,
nepexoauT B CTaTMYECKOe 3NEKTPUYECTBO, T.€. B NOTEHUMArbHY 3Hepruio. 3To ewwé pas nogresepxaaeT
rmnoTesy 0 MaTtepuanusaumm NempoHoOB CTaTUYECKMM aneKkTpudecTtBoM! Ecnu xe 3apskeHHble NanoYku
NOAHOCUTL APYr K APYrYy, TO NPOU3OMAET paspss PasHO MoMspHbIX SHEPTU, MPU 3TOM UX SHEPrnn, ONATb-
Taku, cornacHo 3akoHy CoxpaHeHus, nepengyT B CBETOBYK (MCKpa) SHEPrut, 3ByKOBYH M AMHAMUYE-
CKYI0, 4TO NO Teopumn 1 ecTb NpoLECC HeUTpanM3auum aHeprum U3 MmaTepumn, a OQHOMNONAPHbIE NaNOYKK
4YyTb OTTONKHYTCA Apyr oT Agpyra! CnegoBaTtenbHO, 3TOT 3KCNEPUMEHT NoaTBepXaaeT, YTo npouecc ma-
Tepuanusaumm 1 HeMTpanusauum HanpsIMylo CBs3aH C 3NeKTPUYeCKon aHepruen. B camom fene, uns
npouecca matepvanusaumm NnempoHoB 3HaeM, YTO BCce mMaTepuanbHble hopmbl 06pasytoTesa 6narogaps
CBA3YIOLEN 3HEeprn pPasHOMMEHHBLIMW JNEKTPUYECKUMU 3apsgamMu, HaxoOAWMMUCH B MaTepuaribHbIX
yactuyax. OTcioga, nobas matepus MMeeT, Kak oTpuuaTenbHble, Tak U NOMOXUTENbHbIE 3apagbl. A
nobon 3apsn co3naéT BOKpYr cebs cunoBoe, TOYHEEe 3feKTpUuYyecKkoe rnorse, COrfacHO MOLLHOCTU ©
NONAPHOCTU [aHHOro 3apsga, COBOKYMHOCTb TOYEYHbIX 3SIEKTPUYECKMX MOSied B BeLLecTBe co3JaloT
anekTpuyeckoe none gaHHow nonspHoctu! A noboe BeLLECTBO, Kak Mbl 3HaeM, (bopMMpOBanocb M3
NENPOHOB, KOTOPbIE 3apsiKaltTCs CTaTUYECKUM 3MEKTPUYECTBOM C NMPOTUBOMOSIOXKHBIMU NOTEHUManamm
N, KOTOpble CO34at0T NPOTUBOMOSIOXKHbIE MO YpaBHOBELLEHHbIE HENTPaNbHbIMU NeMpoOHaMn. 3TO OYEHb
BaXXHbIN (pakTOp ANA MeTannmyecknx NpoBOAHUKOB, MO KOTOPbLIM CO34AETCH ABMXEHUIO INEKTPUYECKUX
nonewu, BoipabaTbiBaeMbIX reHepaTopamMm 3MEKTPOIHEPTUN.

BepHémcsa k OnemeHTy BonbTa. B cooTBETCTBMM C MaTepuanom Ha OgHOM anekTpoae dyaeT co3ga-
BaTbCS NOSIOXUTENbHbIA 3aps, Ha OPYroM OTpuUaTenbHbIn. OTU 3apsiKeHHble aNeKTpoabl camu no cebe
Bbl3BaTb 3HEpreTMyeckMi nNpouecc He MOryT, HO OHM ByayT co3fgaBaTb BOKPYr cebsi COOTBETCTBYOLLMNE
9HepreTmyeckue nons. Ecnu k anektpogam MOAKMOYMUTL MPOBOAHMKKU, @ K MPOBOAHMKAM MOAKMOYUTb
notpebutens, TO nocnegHun Gydet nonyyaTb ANeKTpUYeckyro aHepruto. NMpoBOAHUKOM ONA 3MEKTPo-
SHeprum obbIMHO CryXUT MaTtepuan, obnagarwLwimii ManbiM COMPOTUBEHNEM, KaK MPUHATO rOBOPWUTD,
3NEeKTPUYECKOMY TOKY, T.€. ABUXKEHUIO 3NEKTPOHOB — OTpULATENBHO 3apshKeHHbIX YacTul,. NMpoBogHuKamm
9NEKTPOIHEPIUN, KaK BCe 3HAKOT, CNyxaT MeTannuyeckne nposoga. Ho ACHO, YTO HMKakue anemeHTap-
Hble YacTuubl HE MOryT ABMratbCsa MO MeTannMyecknum nposogHunkam! Kak ke npoucxoguT ABWMXKEeHue
9NEeKTPOo3Heprum no nposogam? Mbl yxxe 3HaeM, YTO ABMXKEHWE CONTHEYHOW 3Heprum npomcxogut bnaro-
aaps matepmasnibHOMY MOS0 KOCMUYECKOro NPOCTPaHCTBa, COCTOSLWEro n3 nenpoHos. Cnegyet npegno-
NOXWUTb, YTO MeTann4yeckne NPOBOAHMKUN TaKXKe ABNAIOTCA MaTepuarnbHbIM Nonem, cnocobCcTByOT nepe-
OBWKEHMUIO 3NEKTPO3Hepruun. NpouncxoanT creayrowmi npoLece: Ha anekTpoaax, He COeOUHEHHbIX MeX-
Ay coboun 1, Kak roBOpuNoCh Bbille, BO3HUKAKOT ANEeKTpUYeckme 3apsaabl pasnvyHon MONApHOCTU, pas-
HOCTb 39TUX MOTEHUMANoB BbipaxatlT B BonbTax 1 Ha3biBalOT HanpsiXKeHMeM, MOXHO Cka3aTb MOoTeHUu-
anbHOW aNeKTpoaHeprnen. Tenepb BO3bMEM, MOAKMIOYEHHbBIE K 3NIEKTPOAAM NPOBOAHUKN NOOON ASTMHHbI
N 3aMepuUM HanpsKeHne B NoObIX TOYKax U Ha KOHUAX NPOBOAHUKOB — BOSIbTMETP MOKaXEeT OAHO U TO Xe
HanpsbkeHue! NMonyvaeTtcs, YTO NoTeHumarnbel 3MeKTPoaoB NepeaBUHYNMCE MO AfMHE NPOBOAHMKOB, T.e.
MaTepuarnibHoe MnoJsie NPOBOAHMKOB MepeLUio B 3NEKTPO3IHepreTu4eckne Nons, CO3daHHble pasHo-
MMEHHbIMW anekTpodamn AnemeHTa Bonbtal HanpawwmBaeTcs BONpoC: Kakasi npuynHa nepemeLLeHuns
noTeHunanos? A NponcxoauT 3TO NOTOMY, YTO ftobas maTepus COCTOUT, MO CBOEMY MPOUCXOXKOEHUIO MO
Teopuu, N3 COBOKYNHOCTU NOSTOXUTESbHBIX, HEUTPArbHbIX U OTpULUATESbHbIX MaTepuarbHbIX YacTul, YTo
0AET OCHOBaHWe And nepemeLleHns ndoro noteHumana, Kak nofoXuTenbHOro, Tak U oTpuuaTesibHOro.
Ho ansa anektposHeprun He noboe mMatepuanbHOEe MNosie MOXeT NepexoauTb B 3HepretTuyeckoe, 37O
MOXeT AenaTtb TOSMIbKO MaTepusi ¢ onpeaenéHHOn MANOTHOCTbIO, YeM U ABNAOTCS MeTannmyeckme npo-
BoAHMKM! CnegoBaTenbHO, MeTannyeckme NnpoBoda ABMASKTCA MatepuanbHbIM NofeM, Npy NOSBNEHUN
B KOTOPOM 3fIEKTPUYECKMX MOTEHUMNANOB B 3N1IEKTPOYCTAaHOBKAX, NEPEXOOAT B 3NEKTPOIHepreTu4yeckue
NOnA, HO He ONA OBWXKEHUS 3NeKTPpoHOB! B pasoMKHYTOM COCTOSIHUWM SMEKTPOLAOB peakTuBbl OnemMeHTa
He BCTynaktT B peakuuio, a 3NeKTPO3Heprna octaéTcs noTeHuuanbHon. [anee, coeanHUM KOHLbI Npo-
BOAHMKOB C 3MEKTPOMaMnon, KoTopas Ha4YHET NoTpebnATb 9NeKTPOIHEpPruio, T.€. BblAeNaTb CBET U Ten-
no. 3TO NPOMCXOAUT MOTOMY, YTO B HUTU 3NEKTPOSIaMnbl BCTPEYAKOTCA pa3HOUMEHHbIe 3JIeKMPO3Hep-
2emud4eckKue noJsisi, ny4dwe ckasaTb pa3HOMMEHHble MoTeHuMarbl 3NeKTpoaoB. PasHOMMEHHbIe NoTeH-
unanbel B MeCcTax BCTPEYM, CornacHo 3akoHy KynoHa, Ha4yHyT HENTpann3oBaTbCH, T.€. BblAENATb SHEPTUIO,
HO 3TO NPOU3OMAET TOMBbKO B TOM Crlydae, ecrnv Mexay peaktuBamu OfieMeHTa NoABUTCA peakumsa. A
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peakuusi, Kak Mbl YK€ 3HaeM, BO3HMKAET OT SHEPruM HenTpanuaaumm u3 BOAOPOAA, U TOMbKO NPWU BKITO-
YeHUn NoTpedbuTens. OTa HepPrns U NepexoamnT B SNEKTPUYECKYIO SHEPTUIO NO TaKOM LIeNoYKe: SHeprus
HenTpanusaumm co3aaéTt Ha dNeKTpohax PasHOCTb MOTEHUMAnoB, KOTOPblE HEMTPAnU3yTca B NoTpebu-
Tensx. MeTtannuyeckune nposoga OT 3MEKTPOOOB SABNATCA NPOBOAHMKAMMU 351EKTPOIHEepreTMYecKmnx
nonen, KOTopble M CNOCOOCTBYIOT pacnpocTpaHeHunto aHeprun. OCHOBHOE CBOMCTBO MeTanIM4ecKmnx
NPOBOAHMKOB 3TO NPOBOAUMOCTbL 3NEeKTPO3HEepreTMYeCKUX Nosien, Kak NornoXnTensHoOM NonsipHOCTH,
Tak n otpuuyatenoHon! W3 Bcero Bblle cka3zaHHOro copmupoBarcs OTBET Ha BOMpoc: YTo xe Takoe
3NEKTPUYECTBO, ANEKTPUYECKUIN TOK? [1pn BCTpeye pasHOMMEHHbIX 3NIEKTPUYECKUX Nonen B notpebute-
ne noTeHumanbHasi 3HEPrus UCTOYHMKA ITUX MONen NepexoauT B ANHAMUYECKYHO 3HEPruto, KoTopas, B
CBOIO OYepeb, NepexoanT B TEeNSo UM CBeT, B 3aBMCUMOCTUM OT notpebutens. OTcioga —

JnekmpuyYyeckuli_moK 3mo Heumpasau3sauyusi nomeHyuasbHOU 3/IeKmMpoO3Hepauu Ha rnompe-
6umensix npu ecmpeye pa3HO MOJIIOCHbLIX 3JIEKMPUYECKUX CUJI08bIX roJiel, co3dasaeMbiX UC-
MOYHUKOM 3JIeKmpo3Hepauu npu rnocpedcmee npoeoOHUKO8 Pa3HOUMEHHbIX 3JIeKMpPuU4YecKux
cunosebix nosied. Vnv npolle —

AnekmpoaHepausi 3Imo e3aumodelicmeue pPa3HOMOJIOCHbLIX CUJI08bIX JIeKMpUYeCKUX noseu
Ha nompe6bumersix npu nocpedcmee NPoeodHUKO8 amux rosiedl.

[MpoBecTn aHanuM3 NPOMbILLNIEHHON 3MEKTPOo3Heprum ewé npoue. J1iobon NpoMbILNEHHbIN reHepa-
TOpP 3ANEKTPOIHEPrumn npeacrasnseT cobon cratop ¢ O6MOTKON, B KOTOPOM BpaLlaeTcs MarHuT Uin anek-
TpomarHuT. MNpupoaHbI MarHUT 3TO KYCOK XeNe3HoW pyabl — MarHUTHbBIN XenesHsk, obnagatwLwmn aHep-
reTM4eCKMM MarHUTHbIM MOJSIEM WU CBOWNCTBOM NPUTArMBaTb 3TUM MOJSIEM B OCHOBHOM >Xerneso, cTarlb,
koGanbT, Npon3owén B nepunog gopmmpoBaHusa 3emnu. NccnegoBaHne marHuta U marHeTuama B AaH-
HbI aHann3 He BXOOAT, NO3TOMY UCMOMb3yeM TOSIbKO €ro 3HepreTnyeckoe CBOMCTBO, TOMHEE, 3aKMIOYEH-
HblA B MarHuTe CryCTok MarHUTHOM NOTEHLManbHON SHEPrMM C Pa3HOMMEHHbIMUK nontocamn. OCHoBHOE
CBOWCTBO MarHuTa, 6narogaps pasHoMMeHHbIM NOSIKCaM, HaBOAUTb B NMPOBOAHMKAX NEKTPOIHEPIUIO, a
TOYHEee IHepreTUYeckue nosms, HO 3TO NPOUCXOAMUT TOSMBbKO MPU MEXaHUYECKOM [BUXEHUN CaMOoro mar-
HUTa N1 NPOBOAHMKA B MarHUTHOM none! [1o3ToMy, TONbKO NPU OBMXEHUN MarHUTa B CTaToOpHOM 06-
MOTKE reHepatopa, B 9TOM OOMOTKe CO3[a€TcHa noTeHuuarnbHasi 3MEKTPO3Heprusi ¢ pasHOUMEHHbLIMU
noTeHuManamu, Ha KoHUax CTaTopHON 0BMOTKMU. JTa aHeprus B3aMMmoaencTsyeT ¢ notpebutensmn aHa-
norn4yHo AnemeHTy BonbTa, TONbKO oTnnyme 6yaeT B UCTOUHUKE 3apoXaeHus aHeprun. Ecnn B OnemeH-
Te BonbTa aHepruio gaéT Bogopos B pesynbTaTe peakuuun, TO B NPOMbILWSIEHHBIX reHepaTopax notpebu-
TeNbCKYH 3Hepruo Bo3byxagaeT B 06MOTKax ctatopa NOCTOSAHHBIN MarHUT, KOTOPLIN AOSMKEH HAXOANTLCA
B NMOCTOSAHHOM MEXaHW4YeCKOM [BWXEHUN B NOMOCTN cTaTtopa. B npoTuBHOM cnyvae, npu OCTaHOBKE Mar-
HWUTa, ANEeKTPO3HEPrnsa OTCYTCTBYET. [eHepaLuma aNeKTPOIHEPrnn NPOUCXOLMUT NO Takow uenoyke: MarHmnTt
ABNAETCA UCTOYHUKOM MOCTOAHHOW MarHUTHOW 3HEpPrnn ¢ ABYMSI Pa3HOMMEHHbLIMU MOSIoCamMun, NO3ITOMY
BOKPYr MOSOCOB, KaK MU y nMtobBOro MCTOYHUKA 3HEpPruun, co3qarTcs CUIoBble — MarHUTHble nons. B cra-
TOpHOM OBMOTKe, NpY OBMXEHUN 3TUX NONEN, MarHUTHasi A3HEPrua NepexoauT B ANeKTPU4ecKne cunoBble
nons, 6narogapsa KOTOPbIM MO ABYM MPOBOAHMKAM 3TUX CUIOBbIX MOMEN 3MeKTPOIHeprus noctynaeT B
Hawwn goma. lNpuyém, npm He 3aMKHYTOM OOMOTKE, Ha €€ Havarne u KOHUe NosIBNSeTCs noTeHumnanbHas
3NEKTPOIHEPTNA NEPEMEHON NOSISIPHOCTN, COOTBETCTBYIOLLAA NOMSPHOCTAM BpaLlatoLLeroca B nofocTu
cratopa marHuTa. [Npy NoaKIYEHMM K KOHLAM CTaTOpHON 0OMOTKK noTpebutens (NPUEMHMKA) SMEKTPO-
3HEepruun, B HEM NPOUCXOANT NMPOLIECC aHanorn4Hbin B AnemeHte Bonbta. Cpasy e Xo4y NoSICHUTb, YTO
OS5 NPOBOAHMKOB U NOTPebuTenen anekTposaHeEPrMn, HE MMEET HMKAKOro 3HaYeHUs1, B KaKow nocrneao-
BaTENbHOCTM B HEM BCTPEYAOTCA PAa3HOMMEHHbIE CUIOBbLIE MOMA, KOTOPbIE B NPOMbILLIEHHbIX reHepaTo-
pax MeHSAITCHA NATbAECAT pa3 3a cekyHAy. A pacnpocTpaHeHue 3NeKTPUYEeCKon 3Heprun UOET C TaKOM Xe
CKOPOCTbIO, KakK MU 3Heprus HemTpanusaumm, T. €. HEMHOro GbICTpee CKOPOCTM CBETOBOW 3Heprun. BosHu-
KaeT eCTEeCTBEHHbIN BOMPOC: NOYEMY B MarHUTe He ucye3aeT MarHuTHas aHeprus, Beab OHa nepexoauT B
ANEKTPUYECKYID IHEPrui? ITOT napagokc nerko o6bsCHUM. B MarHutax marHMTHasi SHeprnsa NocTosAH-
Hasl, HO OHa camMa He MOXET MepPerTV B INEKTPOIHEPIUIO, TONMbKO Briarogaps MexaHUYecKom IHepruu,
KOTOpas BpalaeT MarHUT, MarHuTHast SHEpPrust NepexoaunT B 3NeKTPO3HepPrmo. TouHee ckasaTb MeXaHu-
yecKkasi dHeprnsa NepexoanT B INEKTPOIHEPIrUK rnpu nocpesHMYecTse MarHuTa, B KOTOPOM MarHUTHas
9Heprus octaétca nocrtogHHon. CnegoBaTtenbHO, €CY MOLWHOCTb MarHUTHOM 3HEpPrum OcTaéTcst NoCTo-
SAHHOW, TO MOLLHOCTb BbIXOLHOW 3HEPrMn reHepaTtopa HanpaMyk 3aBUCUT, OT MOLLHOCTU U CKOPOCTHU
MeXaHU4YEeCKON 3HEpPrnm BpaLLeHUst MarHnTa, T.e. MarHUTHas SHEpPrusa He 3aTtpadvmBaeTcsa Angd nosnyyYyeHus
SNEKTPO3HEPrnKn, a UCMNOSb3yeTca MexaHndeckaa aHeprus. MowHOCTb MexaHU4YecKkon SHepPrnn OoSmKHa
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ObITb Bonblle, YeM BNEKTPOIHEPIMM Ha BbIXOAe reHepartopa, notomy yto KM niobon mawwuHbl BCerga
MEHbLUE eaNHULIbI.

[(MaBHOE, YTO 3MEKTPOSHEPrus noTpedbnaeTcs B 3aBMCUMOCTU OT HasHadyeHus notpebutens. [Ons
npumMepa BO3bMEM anekTponamny, B HUTK Hakana namnbl BCTpeYalTCsl pa3HO NOoSisipHbIE CUITOBbIE NOSS,
no 3akoHy KyrnoHa aHepruu nonewn pasHon NONAPHOCTWU AOSMKHbI HEMTPanM3oBaTbCs, YTO, COGCTBEHHO,
OoHu 1 genatoT. Ho, no 3akoHy CoxpaHeHusi, aHePrust NCHE3HYTb He MoXeT! OHa JOMmKHa UNn CoBEPLUNTD
paboTy Mnu NepenTn B APYryto SHEPIULO, YTO OHA U AenaeT — NepexoanT B TENNO 1 CBETOBYH SHEPTUIO!
OTON 3HEpPrum HenTpanm3aumm He JOCTaToOYHO, YTOObI HAPYLLMTL AHEPreTUYECKYIO CBSA3b MeXay MaTepu-
anbHbIMW YacTuuamu NPOBOAHMKA — BONb(pamMOBOM HUTKM Hakana, ecnu ke gobaBuTb anekTponammne
9Heprun 6orbLle HOMUHANBLHOW, TO HATb Hakana neperopuT. MNonyyaeTcs, YTO ANEKTPOIHEPTUA HAPYLLN-
na aHepreTUYECKy0 CBA3b MaTepuaribHbIX YacTuy Boribddpama, KOTopble OTAanv CBOK 3HEpPruo CBA3M,
oTyero BonbdpamoBas HUTb pacnanacb «neperopenay, notpebneHne anekTpoaHeprum npekpaTunock. A
Ha KremMmax NoABOAHbLIX MPOBOLAOB COXPAHAETCS Pas3HOCTb MOTEHLMANOB 3HepPreTU4eCcKUxX nonen, cos-
AaBaeMbIX UCTOYHMKOM 31EKTPO3HEPTUM, FTOTOBLIE MPUHATL Nobon noTpedbuTtens!

11.2 MeanumnHa

C nosiBneHmem Pasyma n 0o Hawmnx gHen CcyllecTByeT ABe Npobnembl, Hag KOTOpbIMKU BLETCS Meau-
UMHa — 9TO, KaK 3aMeasiMTb CTapeHue opraHm3ma M, Kak CnpaBUTbCS C pakoBow OonesHbko? B cBeTe
Teopumn a1 npobnembl CTOAT B ogHOM psgy! B camom gene, kak ctapeHne BegET MeaneHHO N YBEPEHO K
netanbHOMYy McCxony, Tak U pakoBasi 00Nnes3Hb, TONbKO HAMHOro BbicTpee, BeOET K cMmepTu! MpuydnHel xe
TOrO W OPYroro Tak U He BbISICHEHbI A0 cero BpemeHu. B ceeTe Teopuu cumtato, 4TO OQHON N3 OCHOBHbIX
NPUYNH ABNAETCA HenosiHoe yaarneHne n3 opraHnaMma oTpaboTaHHOro maTtepuana aHeproHocutenen! B
camom fene! MI3BeCcTHO, YTO CpaBHUTENBHO TBEPAAs oTpaboTaHHaa MaTtepusa yganseTcs M3 opraHuama
Xenyao4HO-KMLWEYHbIM TpakToM. XKngkas KOHCUCTEHUMS BbIBOAUTCS Novkamu. [[a3oBbii 06MeH nponcxo-
anT nérkumn. Ho ectb ewé oamMH KOMMNOHEHT Matepun, nognexawmnn obssatensHoMy yaaneHuo n3 op-
raHM3ma, KOTOpPbI OO0 HaCTOSILEro BPEMEHU HE TOSNbKO HE UCCReaoBaH, HO daXe He U3BEeCTeH — 3TO
lMenpoHbI NO- Apyromy maTepusi, OTAaBLIasa CBOK MNOTeHUManbHy aHepruto!! MNMpoucxogmt BOT Takow
npoLecc:

[ns Xn3HeaeATenbHOCTM BCEX HALUMX OpPraHoB, KOTOPbIE COCTOAT M3 PasfiMyHbiX MaTepuaribHbIX
dopMm (B MeguLmMHe HasblBaOT MX KNeTKamu) Takux, Kak HEPBHO MO3rOBbIX, MbILEYHbIX, KOCTHbIX U NpPO-
yee, Heobxoauma aHeprusa! A oTpaboTaHHble SHEPrOHOCUTENN AOSMKHbI YAANATbLCA U3 KNEeTOK U BCEro
opraHu3ma. QHeproHocuTernemMm, Kak yxxe 3HaeM, ABNAeTcs BO4OPO4, KOTOPbIM HAaXOAUTCA BO BCEX Yrie-
BOOOPOAHbBIX COEAUHEHUAX, BHOCMMbIX B Hall OpraHuam npu notpebneHmn nuwmn. KOMNOHEHTbl NuLm
SBMASAIOTCA CTPOUTENbHbIM MaTepuanom Ons pocTa YerioBeka, a Takke AN 3aMeHbl COCTapMBLLNXCSA
KneTok. Mbl NpekpacHo 3Haem, 4To Ans nboro ctpouTenbcTBa Heobxogmma 3Heprus. B Hawewm opra-
HU3Me SHEepProHocuTenem SABMSeTCs BOAOPOS, KOTOPbIM HAaXOAUTCA B COEANHEHUU C YrneponoM B yrie-
Bogax. [na Toro 4toObl BO4OPOA4 MOr OTAaBaTb 3HEPrM, HEOOXoOMMO pas3opBaTb IHEPreTUYECKYH
CBSI3b C YrnepoaoM. 3TO NPOUCXOOUT B TKAHSIX HA KNETOYHOM YPOBHE, YeMy CnocoBCTBYyeT MeXTKaHeBas
XunakocTtb. OeT Takom npouecc-

Kak n3BeCTHO 13 MeauUMHbI N9 HOPMasibHOW XU3HEOeATEeNbHOCTU YenoBeka ABSeTCa UMPKYNaums
KPOBW, KOTOpAsA pPa3HOCUT BO BCE KIETKM HALLEro opraHmMama nutaTeribHble KOMMOHEHTbLI U, camMoe rnaB-
Hoe 3Hepruto! 13 xenygoyHO-KULWLEYHOro TpakTa B KPOBb, A5 3aMeHbl KIETOK U CTPOEHUSI HOBbIX TKa-
HEen, NoCTynawT nuTaTenbHble BELLECTBA, a ANSA SHEPrnn, YTobbl BECTM CTPOUTENBLCTBO, KPOBb HECET
rniokody. B rnokose, Ans paspbiBa 3HepreTM4eckon CBs3M BOAOPOAa OT yrrepoaa, Kak 3Haem no Teopuu,
Heobxogum kncropoa. Kposb oboraiiaercs kucnopogom B Nérkmx énarogaps remornobuHy. M BoT, Ha
KNeTOYHOM YpOBHE, MOCPELCTBOM MEX TKaHEBOM XUAKOCTU B OpraHax BCero Ternia Bogopon OTOAET CBOKO
SHEpruio HenTpanuaaumm, kotopasa Heobxoauma: 1. [1na nogaepxaHnsa ctabunbHoOn TemnepaTtypbl Tena —
37O sABMseTCA 0b6s3aTeNbHbIM YCIIOBMEM HENTpanusauum aHeprum n3 sogopoaa. 2. [ina 3sameHbl cTapbixX
KNeToK Ha HoBble KneTku. 3. [1na HopMarbHOro (PyHKUMOHMPOBAHUS BCEX OpraHoOB Hawero Tena. 4. He-
Marno 3Heprum HeobxogMMo AN1si BbIMONMHEHUS (PU3NYECKUX HArpy3oK. 3HaeMm, YTo MaTepuarsbHble YacTu-
Ubl BOAOPOAA, OTAaBLUME 3HEPTUIO, CTaHOBATCA NMenpoHamm, He MMEIOLLINE SHEPTETUYECKON CBA3N MEX-
ay cobon, KoTopble 0643aTeNibHO JOMMKHbI BbIBOAUTLCS M3 OpraHM3ma, Tak Kak CTpouTesrbHbIM MaTepua-
nom oHu 6bITb He moryT! Kak yxxe 3Haem, Bogopon dOpMUPYEeTCs M3 NEMPOHOB COrMacHO BbILLE MpuBE-
OEHHOM MaTepuanusauumn, Kotopasi B OpraHusame MpouCXOamTb HE MOXET M3-3a OTCYTCTBUS OOMNOJSTHU-
TeNbHOM 3Heprnn. bonbluoe HakonmeHne NEMPOHOB, Kak B OTAESMbHbIX OpraHax, Tak U1 BO BCEM OpraHus-
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Me, BedyT K gectabunusauumn pyHKUMA 3TUX OpraHoB UM, Aaxe K ux notepe. [loatomy, nccnegosaHue
npouecca yganeHus NenpoHoB U3 opraHmama no3sonut nNpubnuanTbCca K NOHMMaHWIO npouecca crape-
HWUS 1 pakoBbIX 3aboneBaHuN.

CuuTtato, 4TO B cBeTe Teopumn U3MeHATCA B3rMsAbl HA MHOMME OTPacsiM Haykn B NPOrpecCMBHOM OT-
HOLLEHNN.

Ha ocHoBaHuM Moen Teopuu genaem, MOXHO ckasaTb (paHTacTU4eckuMe, a Ha camMoM Jere, YUCTOo
nornyeckne BbiBoAbl. [lepBoe — HEOOXOAMMO HayYUTbCS UCMOMb30BaTb JHEPIMKD KOCMUYECKOrO Mpo-
cTpaHcTBa. B HEM HaxoauTca orpoMHOe KOM-BO BOAOpOAa, 06 3TOM roBOpAT HabniogeHUs MHOrmMx ac-
TPOHOMOB, Ja WU Ha caMOM [ferne, Mpu BCTpeye B KOCMOCE SHeprui anameTparnibHO MPOTUBOMONOXHbIX
3BE3[-CONMHL, hopMmnpyeTca mMaTepusi-BOAOPOS, KOoTopasi, Kak Mbl 3HaeM, obnagaet csobogHoW m3Bne-
kKaemon n3 Hero aHeprmnen. OcTaéTca HayunTbcsa ero 6patb U3 KOCcMoca, YeM 1 pewnTca npobnema no-
NOMHEHNST 3HEPrnN A1 KOCMUYECKMX Kopabnewn, KoTopble MOryT OTNpaBnATbCHA Ha Ntobble paccTosiHUS!
BTopoe — M1O Hallen nnaHeTbl NPOHOCUTCS KONoCcanbHOE KOMMYECTBO 3Hepruu, kak aHepriun CornHua,
TaK Y KOCMUYECKOW 3Heprmm 3BE3a Hac OKpPYXKatoLLnX.

12. CBog TepMMHOB, 3aKOHOB U NOJSIOXKEeHUN B cBeTe HacToswen Teopumn

1 — Bakyym — nar. llyctota — BO BCceneHHoM nNpakTUYeckn Bakyyma HeT, TEOPETUYECKN BaKyyMOM
MOXHO Ha3BaTb O6bEM npocTpaHcTBa Mexay [lelpoHamu, KOTOPbIA HAMHOIMO MEHbLLE CaMUX NENPOHOB,
a u3Bneyb ero oTTyaa, a Tem bonee NonyyYnTb BakyyMm — HEBO3MOXHO. /3 yero cam cobon HanpaliuvBa-
eTcst 3akoH MNpupoapl: Mpupoda He mepnum nycmomal

2 — Bpemsi — abcTpakTHOE MOHATUE B CMbICIe CBOEN HECKOHEYHOCTN, HO YETKO onpeaenseT npo-
OOIMKNTENBbHOCTb, ANMTENBHOCTb KaKoro-nnbo npouecca pasBuTuUs MaTepum 1, Ansg KOTOPOro siBNAsieTcs
KOHKpPeTHbIM. Bpemsi Hukak He coyeTaetcs ¢ NpocTpaHCTBOM, ANsl HEro OHO GECKOHEYHO — He MMmeeT
cmbicna! Bpemsa Heobxoammo Tonbko ansa aencteun aHeprum! Ecnn ke BceneHHas GeckoHeyHa, TO U
Bpema ana Passutus lNpupoabl — BECKOHEYHO, ans nobbix 3HepreTu4ecknx npoueccoB Bpems
onpeaeneHo, MMerLee Hadvano 1 KoHew!

2 — BceneHHasa - ot rpedy. Kocmoc — 6eckoHevHoe, 00BEMHO paananbHoe, OT HabnroaaTens, nNpo-
CTPaHCTBO CO BCEMM MaTepuanbHbiMu bopmamn B HEM. ABnsaetca EQuHbiM MamepuanbHbiMm [Monem,
cocTosiee us lMMEMPOHOB, koTopble pacnonoXeHHble BNPUTLIK APYr K Apyry. OTO NoATBEPXAAaeT rvno-
Tesy [xopaaHo bpyHo o EQuHcmee MamepuanbHo2o Mupa v onpeaensieT ewé oauH 3akoH MNpupo-
abl: [lpocmpaHcmeo Hesb3s HU CXXamb, HU pacmsiHymb.

3 — NpaBuTauma — nart. TAKecTb — rnomeHyuasibHas 3Hepausi, NonydaemMas B pesynbrate mame-
puanusayuu rnetpoHos. - JTa 3Heprus co3naéTt aHepreTuyeckoe nosne, B npeaenax KoToporo 4eNCTBYIOT
2pasumayuoHHbIe cuJibl MaTepuanbHbIX (OpM.

4 — EguHan QHeprus — sHeprus BceneHHon, koTopasi COCTOUT U3 AMHAMUYECKOM 1 NOoTeHUuuanb-
HOM 3Heprun 6ecuncneHHoro Kon-Ba 3B€3A, Bkntodaa ConHue 1 Bcex maTepuanbHbix Ten BceneHHoOM!

5 — MaTtepusa - ot nart. BelwecTBo — gABnAeTCa NPoOU3BOLHLIM MPOAYKTOM MpU Mamepuanu3ayuu
rnelipoHO8, OTNMYaoLLENCA OT NENPOHOB HANMYMEM SHEPrETUYECKON CBA3N MeXOy HUMM.

6 — Macca — 37O KON-BO MelUpoHO8 Ha eaAnHULY o6bEéma. Kon-Bo NerpoHoOB gaxe B 04HOM Kybu-
YECKOM MWKPOHE COCYMTaTb HEBO3MOXHO, MO3TOMY 3a €4uHMLY MacCbl MpUHUMaeM byl eanHuLy
o6béma. OTcloga — 00uH u mom e o6bLEM nelipoHoe unu 160l Mamepuu umMmeem OOHy U MYy e
maccy!!

7 — UcTMHa — KOHEYHbIN, HEOCMOPUMBIN pe3ynbTaT no3HaHus BonpocoB Passutus Mpupoabl! OT-
BET Ha NoOOM BOMPOC CYMTAETCHA UCTUHHBLIM, €CIM OH HE BbI3blBAET COMHEHUN, KaKk C TEOPETUYECKON
TOYKWM 3PEHUS, TaK U C NPaKTUYECKOWN CTOPOHbI!

8 — Hayka — kpome oOLLenpuUHATOro 3HA4YEeHMs1 3TOr0 TEPMMHA, OHa OOIMKHA UMEeTb cTaTyCc c60pHU-
Ka UCMUH, B HEE He OOMKHbI BXOOUTb TEOPUN, OCHOBaHHbIE Ha runoTtesax!

9 — lMone - 3TO NPOCTPAHCTBO, COCTOSALLEE U3 OQHOPOAHOW MaTepun U OQHOPOAHbLIX Tefl,
CBOMCTBOM KOTOPOro SIBIIETCA CNOCOOHOCTbL BOJIHOBOro nepemelieHusi aHeprum, a Cunosoe
(OHepreTnyeckoe) none — BO3HMKaeT Ha MaTepuaribHOM NoJsie Npu NOABMIEHUM B HEM UCTOYHMKA
3Hepruu, B npeaernax KOTOporo AenCcTByeT 3Ta IHeprus.

10 — NMpupopga — 3TOT TepMUH B Teopum ynoTpebnsaeTca B ABYX 3HAYEHUSAX — NEPBOE OOLLIENPUHATOE:
OKpY)XaloLunm Hac MMp BO BCEM HECKOHEYHOM MHOroobpasmm CBOMX NPOSIBNIEHUI U npeactaBnsgeT cobon
00BHEKTMBHYIO peanbHOCTb, CYLIECTBYHOLLYID BHE M HE3aBMCMMO OT CO3HaHus. Btopoe — abcTtpakTtHoe
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NOHATME, HagenéHHoe yHKunAMKM cosvaatens BcemeHHoW, npouecca eé passutua u, obnagatowasn
cnegyoowmmMmmn 3akoHamu:

3akoHbI Mpupoabl

1 3N - lMpupoda umeem EOuHyro SHepauro, cocmosiwyro u3 fJuHamuveckux SHepaul 38€30 u
lNomeHyuanbHbIX AHep2ulU, 3aKSTIO4YEHHbIX 80 ecex MamepuarnbHbix ®opmax BecesieHHOU.

2 31 - Bcé mex38é30Hoe Kocmuyeckoe npocmpaHcmeo BceneHHoU, siensiemcss Mamepuel u
npeeocxo0HbIM lpogodHukoMm EOuHoU SHepauu.

3 3 - Mpupoda He mepnum nycmomal'

4 31 — NMpocmpaHcmeo BcesieHHOU Heslb3s1 HU C)XXamb, HU pacmsiHymb!!

FnaBHbIN 3aKoH 0 maTepun — Bcé 06 bEMHO 6eckoHe4YHoe npocmpaHcmeo BceneHHol ¢ 6ec-
qucJieHHbIMU MamepualsibHbIMU ¢hopMamMu 8 HEM, cocmoum u3 oOUHaKo8bIX rnapamMempu4ecKux
MamepuasibHbIX Yacmuy, — nelpoHoe8, PacriosiOXeHHbIX enpumbik py2 dpyay, Komopbie U co-
cmaesisitom EduHoe beckoHedyHoe MamepuanbHoe [losie BeceneHHou!

PasBuTtume MNMpupoabl — ecTb NpoTekatoLwme npoueccbl BO BpemMeHu AByx 3aKOHOB OABWMXEHUS SHEp-
rmn: MaTtepuanusauum n Hentpanusauun. Passutue Mpupoasbl, kak n Bpemsa, ngé€t B ogHOM Hanpas-
neHun — Bnepéa, B nporpecc! OCTaHOBUTL UM BMELLATLCA B 3TOT NPOLIECC HE MOXeT HMKTO! Tonbko
«BeplwmrHay Passutus MNMpupoabl — Henosek — Pasym, MOXeT, B KAKON-TO Mepe, USMEHUTb €€ pa3BuUTUE U
TO, Npn ycnosun, ecnun Pasym nosHaeTt 3akoHs! [Mpupoabl 1 MNpouecckl eé pa3snutus!

3akoHbl PasButusa MNMpupoabl

1 3PN unu Obwui 3akoH CoxpaHeHusi — QHepausi 6epém Ha cebs1 06513aHHOCMb 3a COXPaH-
HOCMmb Mamepuu, a Mamepusi omee4yaem 3a coxpaHeHue aHepauu!!

2 3PN 3akoH EQuHcmea u bopbb6bl NpomueonosioxXHocmeu, MPoOmMueonosIOXHbIX cus, npu
mpembel cune coepxxusaHus ux!!

MonoxeHus B Teopun

1 Hentpanusaumen OHeprum HasbiBaeM:. pa3psi0 3Hepa2uu MPOMUEBOIIOJIOKHO 3apPsiXKeHHbIX
MamepuasibHbIX Yacmuuy, NMpu Komopou nomeHyuasbHasi 3Hep2usi nepexodum 8 QUHaMU4YeCKYyH
3Hepauro. Amo u 6ydem Tpembum Ceolicmeom e3aumodelicmeusi JHepauu c [MetipoHamu!

2 Mo _BTOpOoMy CBoKCTBY B3ammogenctBusi JHepruu c lMenpoHamu npoucxodum rnepexoo
(npeobpa3oeaHusi) OuHaMu4yeckux 3Hepauli QuamemparsibHO MPOMUEBOINOJIOXHbLIX 38E30 8 MOMeH-
yuanbHyr 3Hepa2uro, Komopasi u ocyujecmeJsisiem Hep2emudeckyro Cesizb mexoy lMeltpoHamu. B
pe3ysibmame 4e20 neupoHbl cmaHoesimcsi Mamepuel, m.e. npoucxodum Mamepuanu3sayus neu-
POHO8, a eepHee, Yacmu npocmpaHcmea BceneHHolU — Ha4dano paszeumusi MamepuarnbHbIX
®dopm.

3. Bce mamepuanbHble ¢hOpMblI cOCMOSIM U3 Pa3HOUMEHHO 3apsiXeHHbIX cmamu4yecKuMm
anekmpu4yecmeomM MamepuasbHbIX Yacmuy — netpoHos!

4. TpaBuTauuoHHoe lone n6oro marepuanbLHOro Tenia 3amo MpPocmpaHcmeo, e npeodesax
Komopozo Jdelicmeyrom uyeHmpocmpemumesibHble 06bLEMHO paduasibHble CcuJibl, CO30aHHbIe
nomeHyuanbHOU 3Hepauel, 3aKsIl4éHHOU 8 0aHHOM meJie.

5. O Tennote - Tensioma — mensio ecmb MPOU3800HbIU NMPOAyKmM pa3psi0da cmamu4ecKoz20
anekmpuyecmea, rnoJsly4eHHoO20 8 pe3ysibmame MmpeHusi Mexody cobol 3Hepaemu4Yecku cesi3aH-
HbIX MamepuaJsibHbIX Yacmuy, nod delicmeuemM 3Hepauu Heumpasnusayuu.

6. OxnaxgeHue ecmb MocmerneHHOe UJiu MOJIHOe MpeKpauweHue dsu)XeHue MamepuasibHbIX
qacmuy mexdy coboli!

7. [IpoeodumMocmb Mamepuell aHepa2uu Helimpanu3sayuu npsiMo nNponopyuoHasabHa Hecyuwel
Yyacmome 80JIHbI U 06pamHO nponopyuoHasibHa 3Hep2u4ecKoll NIoMmHoOcCmMuU Mamepuu.

lMompebumensiMu cosiHe4YHOU 3Hepa2uu siensomcsi 1obble MamepuasibHble (hOPMbl, Ha KO-
mopbIx 3Hepausi Helimpanu3sayuu nepexodum e menso!

Tennota — Tenso ecTb NPOAYKT pa3spsaaa (HenTpanusauum) CTaTU4ECKOro aneKkTpuyecTsa, no-
JNIy4YeHHOro B pe3yfnbTaTe TPeHUA Mexay coOoM 3HepreTUYeCcKu CBA3aHHbIX MaTepuanbHbIX 4Yac-
™ML,

lMTompebumensmu cosiHeYHOU 3Hepauu sienssromcs 1bblie mamepuasnbHble hOPMbI, Ha KO-
mopbIx 3Hepausi Helimpasnu3ayuu nepexodum e menso!
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Yto paéeTt HacToswasn Teopua?

Mpexae Bcero, oHa yBenu4ynBaeT O6bEM 3HAHWUN, MEHSET MHOTMe NpeacTaBieHns Ha, Ka3anoch bObl,
He3blbrnemble NONOXEHUSA N 3aKOHbI, NONyYeHHbIe B 06Le0bpasoBaTeNibHbIX LWKOMAaxX U BbICLUMX YY4EOHbIX
3aBeJeHnsXx.

[aéT He manyo nHdopMauuio, Kak roBOPUTCS, AN pa3MbILLIIEHNN.

Yenosek, 3aHMMaoLWNACA Hay4YHOW OeATeNbHOCTbIO, AOCTUMHET BonbLUnX ycnexos n 6ornee BbICTpbIX
pe3ynbTaTtoB, ECNv B CBOMX UccnenoBaHnax byget 6paTb B OCHOBY 3aKOHbI U MOMOXEHUST KNacCU4eCcKon
du13nKM 1 HacTosiLwen Teopuun, KOTOPY OTHOLWY K PyHaameHTanbLHon Knaccuyeckon dusmke.

Brnpoyewm, kaxabii BO3bMET U3 3TOrO TpakTaTa To, YTO CyMeeT Unn To, YTo 3axoyeT!



