TPU

3.1 Bseoenue 6 uzyuenue acnekma mamepuu

!Best MaTeprst B KOCMOCE COCTOUT M3 aTOMOB. JTO 330TEPHUECKHH (HaKT, KOTOPHIH MIKOJIBI
3HAHUS MTPETIOJABAIH THICSYH JIET Ha3a/1, TO €CTh 3JI0JITO JIO TOTO, KaK HayKa OTKPBLIA aTOMBI.

2Jlemoxput (V Bek 10 H.3.) U APYTHE JPEBHHE MBICIHTEIH CACTATN yUeHHe o0 aToMe U3-
BECTHBIM BHE MIKOJI. [lepBoHavanpHas 330Tepudeckas JOKTpUHA ObLIa 3aTEM YIIPOIICHA U TeM
uckaxxeHa. OHU MpeArnoiaraiy, 4To y aTOMOB HET co3HaHus. OHM mpeJrnoaraiy, 4To Gusu-
YECKUE aTOMBI HEJICIMMbIC U €IMHCTBECHHBIN BU AaTOMOB.

331H 1Ba ONMIMGOYHBIX MIPEANOI0KEHUSI TOJKHBI OBLITH COMTH 3amaaHbIX Gri10codoB ¢ myTH
Ha 2500 ner.

“[Ipenmnonoxenue, 4To CO3HAHNE HEe MPHCYIIE CAMHM aTOMaM, TIPHBEIO K MATepHATH3MY.
[Ipenmonaranock, 4T0 CO3HAHWE BO3HUKACT KAaK BTOPUYHOE SIBICHUE U HCKIIOYUTEILHO B
MaTepuu OCOOCHHOM OpraHu3allid, a UMEHHO B HEpPBHBIX cucTemax. [IpeamonoxeHue, 4to
duznyecKre aTOMBI — € IMHCTBEHHBIN BUJT AaTOMOB, IPUBEINO K (PU3UKATU3MY U CYObEKTHBU3MY,
KaK 3TO HU CTPAHHO MOXET IOKa3aThCsl.

SOu3NKanu3M — 3TO HPETIONOKEHHE, YTO MAaTepUs — ITO TO Ke caMoe Kak (hu3MdecKas
MaTepus, TO3TOMY HET MaTepuaIbHOU pealbHOCTH 3a npeaenamu ¢puznueckoro. dusmkannuzm
OBLT HEOOXOAMMBIM JIOTHYECKHM CIIEJICTBHEM TIOCJIE TOTO, KAK OHH TOHSIIM, YTO MaTepus
COCTOMT U3 aTOMOB, HO HE IMOHSUIU, YTO CYIIECTBYIOT APYTrUe BHUABI aTOMOB IMOMUMO (U3HU-
YEeCKOro BHJA.

®Onnako Tpaguuus cBepX(U3MUECKOH PEaTbHOCTH COXPAHMIACh B «MIEATMCTHUECKOI»
¢mnocodpun u B perurun. Ho cornacHo ¢pusnkansmy cBepxduznyeckas pealbHOCTh HE MOTJIa
ObITh MaTepuanbHOU. [ToaTOMy mpennonarany CymnecTBOBaHHE UCKITIOUNUTEIBHO «TyXOBHOM,
HeMaTepUaIbHON PeaTbHOCTH 3a IpeAesaMu BUAUMOW (u3nueckoid. bbul 3aoxeHa ocHOBa
JUIsl CyObEKTHUBU3Ma, KOTOPBIA JTOJKEH ObLT OTIENUTh HEBUIUMYIO M BUAMUMYIO PEalbHOCTh
HEIPEOI0IMMON NPONACTBIO.

310 GBITO AEHCTBUTENBHO HEM30EKHO, TIOCKONIBKY (uaocodaM He XBaTano (GaKTOB I30Te-
PUKH O MaTepHalbHON MpHUpoAe cBepX(pHU3uUeckol peanbHOCTU. TONBKO I30TEpPHKA MOXKET
JaTh pallOHAIbHOE O0BSICHEHUE TaK HA3bIBAEMON «IyXOBHON PEaIbHOCTHY CBOMMH YUEHUSIMU
0 TPEX acleKTaxX PeaJbHOCTH, O CYIIIECTBOBAHUY MHOTUX MaTEpHUaIbHBIX MUPOB 3a MpeaeIaMu
(U3UYECKOTO M O BCEOOIIEM MPUCYTCTBUU CO3HAHMS.

8BaxHbIM, pelnaromM 3HaHHEM, KOTOPOTo He XBarano (uiaocodpam, 6bLI0 TO, 4TO QH3H-
YECKUE aTOMBI JENSTCS, COCTOST M3 Oosee MeIKux, Heusmueckux aToMoB. Eciau Obl oHu
OTKa3aJIMCh OT JIOTMBI O TOM, YTO (PU3UYECKUI aTOM HEpa3JIeIUM M HECIIOKEH, TOTJa OHH OBl
MOHSUIM, YTO HET pa3pbiBa MEXIY BUIAUMON U HEBUIUMOW PEaJbHOCTHIO, «MAaTEPHATBHOIN» U
«ITyXOBHOI», HO, HAIPOTHB, CYIIECTBYET HEOOXOAUMAsL CBS3b MKy HUMHU.

*[lepBplit mar x TOMy TIOHUMAHHIO OBIT CAETaH SK30TEPHUECKUMHM HCCIENOBATENSIMU B
coBpeMeHHOU Hayke. OHU OOHAPYKUITH, YTO XUMUYIECKUE aTOMBI IensaTcsa. OHU CUUTAIOT, YTO
aTOM COCTOMT U3 00Jiee MENKHUX, TaK Ha3bIBAEMbIX CyOaTOMHBIX YacCTHI], a 3TU U3 elle Oosee
Menkux gactull. CrieaoBaTenbHO, HEKOTOPHIE MCCIEAOBATENHN MPUIIUTH K BBIBOAY, YTO aTOM
OECKOHEYHO JIeUM. DTO MPEINOI0KEeHUE, OJHAKO, MAaTEMAaTHUECKHU U JIOTHYECKH a0CypAHO,
MOCKOJIbKY OECKOHEYHO Maible YacCTHIIbl HE MOTJIM Obl Ja)ke B HAaWOOIBIIEM KOJIHYECTBE
COCTAaBUTh HAUMEHBIIIYI0 MAaTEPUATIbHYIO BETUUNHY.

0T axum 06pazom, CyLIECTBYIOT KaKHE-TO HAUMEHBIINE BO3MOKHBIE YACTHITEL. B THI0301Ke
OHHM HA3bIBAIOTCS MOHAJAAMHU WM niepBoaToMaMu. OHU SBISIOTCS UCXOAHBIMU CTPOUTEIBHBIMU
0JIOKaMU BCEX JAPYTUX, COCTABHBIX aTOMOB. [IepBOaTOMBI HE COCTOSIT U3 MEHBIIIMX aTOMOB UITU
HE JIeTSATCS Ha MeHbIIue aToMbl. OHU HACTOAIIME aTOMBI B IIEPBOHAYAIBHOM CMBICIIE CJIOBA
«aTtomy: HellenuMble CyIHOCTH. OTHAKO Jake MepBOATOMBI TOJKHBI ObITH CIETIaHbl U3 Yero-
TO.



3.2 Ilepsomamepus

1310 «uT0-TO» — MEpBOMaTeEpHs. TO MaTepHs COBEPIIEHHO HHOTO POJIA, YeM BCS MaTepus,
CyIlEeCTBYIOIIAast B KocMoce. Takas KocMHUuYecKasi MaTepus COCTOMT M3 YacCTHUI[ U IyCTOTHI
Mexay HuMu. [lepBomaTepusi, 0THAKO, SIBJSIETCS COBCEM OTHOPOIHOM. OHA aOCOJIFOTHO TUIOTHA
U B TO K€ BpeMsi aDCOTIOTHO AJIaCTUYHA, YTO MOKET MOKA3aThCs MapagoKCoM.

’[TepBomatepus He mMeeT rpanur. OHa — JeiCTBUTENbHOE, OECKOHEUYHOE MPOCTPAHCTBO.
[TepBomarepusi BeuHa Bo BpeMeHH. OHa HUKOTJa HE BO3HHMKAjla M HUKOTJA HE MEpPEeCTaHET
cymectBoBaTh. OHa Be4HO Ta ke camasi. OHa HUKOIrAa HE MEHSETCS.

B nepsoMarepuu MOTEHIMATLHO CYIIECTBYIOT BCE T€ KAauecTBa, KOTOpPHIE NOSBIAIOTCA B
aToMHOU MaTtepuu. [lepBoMarepus SBISIETCS OCHOBOW MU MaTEPUAIOM BCETO, YTO €CTh.

*“[TepomaTepus BeuHo Gecco3HaTenbHa. Hukakoe co3HaHKe He MOMKET MPOOYIUTHCS B TOM
OJHOPOJIHOM M HEU3MEHHOU MaTepuu. ToJIbKO B MOHAJIaX U B MATEPUU, COCTABIICHHON U3 HUX,
BO3MOYKHO Pa3BUTHUE CO3HAHMSL.

3.3 Huuamuc

Mepsomatepus cymecTByeT BeuHO M, Kak IlepBoMaTepus, HeusmeHHa. [lepBomarepus
Ype3BBIYAITHO 3apsHKEHA CHIIOW M aKTUBHOCTBIO. UTO HENPEPBHIBHO aKTUBHO B IEPBOMATEPUU —
3TO ee AMHaMU4ecKasl YHeprus, koropyro [Tudarop HazBan TUHAMUCOM.

2Kax mepBOMaTepHsi — 3TO MaTepHaj, U3 KOTOPOTO COCTOMT BCS APyras MaTepus, Tak M
JUHAMUC SIBISETCSl NEPBOCUIION, MPUYMHON BCEro JBUKEHUS U U3MEHEHMs, BCEM CHIIBI U
JHEPruU BO BCEH BCEJIICHHOM. JIMHaMHC HMKOTAA HE NOSIBIUIACH M HUKOTJA HE MEPECTaHET
cyliecTBoBaTh. /lMHaMuc BedHa, Oe3rpaHnyHa U Heu3MeHHa. /luHamuc Bcemoryma. Tem He
MEHee, IMHAMHC TaKXXe ClIela, BEYHO 0eCCO3HATENbHA, KaK M IepBOMaTEpHsL.

$BceMoryIecTso MHAMKCA TIPOSBIAETCS B TOM, YTO OH CO3JaeT TIePBOATOMBI HJIH MOHAJIBL.
Hukakast npyrasi cuia BO BCEJICHHOM HE MOJKET 3TOTrO ciejiaTh. B Kaxaplii MOMEHT Oec-
YHCIIEHHBIC MOHA/IbI TAKUM 00Pa30M CO3JIA0TCs B O€3rpaHMYHOM HCKOHHOM ITPOCTPAHCTBE. DTO
ClIeJIaHO TaKMM 00pa3oM, YTO TUHAMUC «KOMAET JbIPbI» B IEPBOMATEPUH, CO3JAET «ITy3bIPU» B
3TOM aOCOMIOTHO TIOTHOM CyOCTaHIIMHM, U 3TO BO3MOXHO Ojlarojapsi ee 3J1acTUYHOCTH. Takum
00pa3zoM, MOHAJIbl — 3TO IIyCTOTHI B IEPBOMATEPUH.

*unamuc neiicTByeT B KakIOM IIepBOAaTOME, KOTOPhI OH co3mai. Ecnm sTa mepsocuia
IpeKkpaTuiach Obl, TO B TEYEHUHU JOJM CEKYH/Ibl MOHAJbl PACTBOPWIIMCH Obl U ITy3bIPbKU
cIMIMCh OBl C OTHOPOAHOM epBomMarepueil. MoHa/ia CyIecTByeT Kak MHAWBU TIOKA THHAMHC
JIeUCTBYET B Hel. Hukakas BHENTHSS cHila HE MOKET pacTBOPUTH MOHA/y, OHA JIEUCTBUTEIIHLHO
OeccmepTHa.

3.4 Ilepsoamomvi (MOHAObL)

[TepBomarepus ¢ ee MHAMHYECKOI SHEPTUEH ABIACTCS NPUUNHON MOHAJ (IIEPBOATOMOB).
A MOHaJBI, B CBOIO OYepelb, SBISAIOTCS CTPOUTEIbHBIMU OJOKaMU BCEW Jpyroil MaTepuw,
cocTaBHOM Marepuu. MoHAaIbI SBISAIOTCA HAUMEHBIIMMU BO3MOKHBIMHU YaCTHIIAMHU MaTEepPHUU.
Mz1 moriu 6]:1 NpeACTAaBUTDh UX KaK qpe3Bbma171Ho MaJICHBKHUEC TOYKU CHJIBI.

2Momnansl TIPOSIBISIOT TPH acleKTa CyIIecTBOBaHHS. [lepBOAaTOMBI, MIM MOHAMIBI, MPO-
H30IIIN OT IIEPBOMATEPHUHU, OHU COAEPIKAT U BEIPAXKAIOT BCEMOTYIIYIO IIEPBOCUILY, U Y HUX €CTh
MOTEHLIMAaJ CO3HAHUS.

3Momnana Beyna u Hepaspymuma. Bee Matepuansable GpopMsl pacTBopsiorcs. OHH pacrazia-
IOTCS Ha UX COCTaBHbIEe YacTU. MOHaAa, OJJHAKO, MPOCTa, HECIOokHa U Henenuma. Kak ona
MorJia Obl pa3fAeauTbcs Ha yacTu?

*Monana umeeT B cebe HeMCTOIMMYIO YHEPTHIO. DTO H3HAYAIbHAS CHJIa MOHA/IBI, CBOSI CHITA.
Omna BeyHa, TMHAMHUYHA (CAMOAKTUBHA), BCEMOTYIIa. TeM He MeHee, TMHAMUC caMa To cede
clierna, He UMeeT HUKAKOro IeJIeHAIIPaBICHHOT0 WM YMCTBEHHOT'O YIIPaBJICHHUS.



5HCCMOTp$I Ha TO, YTO OHA OYCHb MaJia, MOHA/Ia, TEM HE MeHee, 001a1aeT OTPOMHBIM ITOTEH-
nraiaoM. OHa UMeeT B ceOe BO3MOYKHOCTH BCEX KaUeCTB U ciocoOHocTel. Ee oTeHIInaIbHOCTh
SBJISIETCS OCHOBOM BCEr0, UTO CO BPEMEHEM IPOSIBIISIETCSI B KOCMOCE.

®Monana o6sagaeT MOTEHIHMAIBHOCTBIO BCero. TeM caMbiM OHA TaKKe 00J7aaeT MOTEH-
UAIBHOCTh CO3HaHUs. B KocMOce MOTEeHIIMAIbHOE CO3HAHME MOHA/Ibl PAHO WJIM TTO3IHO MPO-
OyXmaercs K *KU3HHU, akTyanusupyercs. Korma oHO CTaHET akTyalabHBIM, CO3HaHUE OyneT
pa3BuBaThCs Bce Oonblne u Oosibiie. MoHama B KOHIIE KOHIIOB CTAHOBHTCSI CO3HATEIIbHBIM
CYyILIECTBOM, MHAMBUIOM, KOTOPBII YyBCTBYET, AyMaeT U JAeUCTByeT. MoOHala TeM caMbIM
CTAHOBUTCA 4. Tenepb Mbl CO3PENH AJIsl TOJHOTO THIIO30MYECKOTO ONPEAETIECHUS] MOHAIbI:

"Mownana, uin [IEPBOATOM, SIBJIAETCS HAUMEHBIIEH BO3MOKHOM YaCThIO MATEPUU U HAUMEHb-
el BO3MOXKHOM MTPOYHOM TOYKOW J11 MHAUBUIYaJIbHOTO CO3HAHMUS.

3.5 Kocmoc

JTo Tex mop, MoKa MOHAIBI CYIIECTBYIOT CBOOOIHEIE U HE CTPYHITHPOBAHHBIE IPYT C APYTOM
B TMIEPBOMATEPUH, UX MOTEHIMAIFHOE CO3HAHHE HE MOXKET OBITh aKTYyaJU3UPOBAHO (TIPOOYXK-
JIEHO K >kM3HH). TONBKO KOrza OHU 00bEeIMHEHBI IPYT C IPYTOM U, CJI€I0BATENIbHO, BOLLIH BO
Bce Oosiee rpyOble MaTepraibHble (YOPMBI, OHH MOTYT BJIHSTH JAPYT APYyra, KX MOTYT TOCTHUT-
HYTb OecuuclieHHbIe BUOpAIK, KOTOPbIE BEIHYXKAAIOT X K ACSITEIbHOCTH, KOTOpask aKTyallu-
3UpYeT UX CO3HAHHE.

2CB06OHOE COCTOSHHE MOHAJ B NEPBOMATEpHMH OBUIO Ha3BaHO IIM(AropoM «xaocomy.
[TpOTHBOIOIOKHOCTH 3TOTO OH Ha3Bal KOCMOCOM, YHOPSIOYEHHBIM IIETBIM M3 MOHaJA. Xaoc
Oe3rpaHuYeH B MPOCTpaHCTBE M BpeMeHHU. KocMoc mMeeT orpaHuueHHOE pacIIMpeHue B
IPOCTPAHCTBE M OTPAHUYCHHYIO MPOJODKUTEIBHOCTD BO BpEMEHHU. Y Hero ecTh (popma mapa.

3KocMoc BO3HHKAET, PacTeT [0 OMpeeeHHOT0 PACIIMPEHHs, CyIIeCTBYET JI0 TeX MOp, MOKa
HEOO0XOAUMO JUISL TIOJIHOTO Pa3BUTHUS CO3HAHUS MOHAJ, COCTABIIAIONIUX COJEp)KaHHE KOCMH-
yeckoro mapa. Toraa kocMoc pactBopsieTcs. Bee 3To ynpainsercs HeM3MEHHBIMH 3aKOHAMH.

*CymecTByeT 00OIIMiA TEPMHUH IS BCEX STHX MPOIECCOB, COCTABISAIONMIIX KU3HEHHbIH UK
KocMmoca: mnposiieHue. [loMmumo cTpouTenbcTBa M AEMOHTaXa KOCMOCA, TPOSIBJICHUE BKIIIO-
yaeT B ce0s Bce 00JIbIINE U MEHBIINE POIIECCHl B KOCMOCE, BCe 00pa30BaHUs U PACTBOPEHHUS
MaTepuH, BCE MEPEHOCHI SHEPTUH.

®Hau6osee BaskHBIM B IIPOIIECCE MPOSABJICHUS ABIAETCA TO, YTO CO3HAHME, CYLIECTBYIOIIEE
MOTEHITMAIBHO B KaKI0M MOHaJE, MPOOYXAACTCS K KU3HU (aKTyaJIu3UPyeTCs), YTOOBI BITOC-
JeICTBUH JOCTHYB Bce OonbIIei sicHocTu. Korna MoHaa, HaKOHeEI, 3HaeT BCE 3aKOHBI BO BCEM
KOCMOCe, OHa BCeBeAyIla B KOCMUYecKoM Maciutade. Toraa oHa Takxke Hayduaach IPUMEHATh
BCE 3aKOHBI C COBEPIICHHON TOYHOCTHIO, YTO JIENIaeT MOHAAY KOCMHUYECKH BceMorymieid. Korma
BCE MOHAJIbl B KOCMOCE JOCTHUIIIM KOCMUYECKOTO BCEBECHUS 1 BCEMOT'YIIIECTBA, TOT/1a KOCMOC
JIOCTUT CBOEH IEJIU U PACTBOPSIETCA.

®B mamem kocMoce eCTh MOHaIBI (IIEPBOATOMBI) HA BCEX ATANaxX PasBUTUsS CO3HAHMS — OT
JPEMITIONINX MOHAJI 10 KOCMUYECKH BCE3HAIOUIMX M BceMorymux. Camble BHICOKO pa3BUTHIE
MOHaJBl B KOCMOce 00pa3yloT TO KOJJIGKTHBHOE CYILECTBO, KOTOPOE HAIpPAaBISET IMPOIECC
MIPOSIBIIEHUS] K HAMEUYEHHON KOHEYHOM LIEJIN.

"Ham kocMoc — coBepIlleHHas OpraHu3aLysl.

3.6 Cocmas mamepuu

'Tak xak MOHajBI, MM EPBOATOMEI, SBIAIOTCS HAMMEHBIIUMH BO3MOKHBIME YaCTHUI[AMH
MaTEpUH, BCE B KOCMOCE B KOHEYHOM HTOTE€ COCTOMT M3 MOHAJ — IPSIMO MJIM KOCBEHHO. Te
rpyObIe YacTHIIbI, KOTOpbIE HAayKa 3HACT U U3Y4aeT — TO, YTO OHA HAa3bIBAE€T aTOMaMH U CYO-
aTOMHBIMH YaCTHUIIAMU — IOCTPOECHBI U3 00JIee MEIKUX, KOTOPBIE B CBOKO OYEPEAb COCTOAT U3
eme 6osiee MEKUX yacTUll. Tak mpoaoInKaeTcst psil, KOTOPBI 3aKaHYMBACTCS IEPBOATOMAMH,
WJIM MOHAJIaMH, SIBJISIONIMMUCS OYEHb MaJIbIMUA aTOMaMHU.



23TH pa3HbIe BUIB! YACTHUI] HA3BIBAIOTCS ATOMHBIMH B THIIO30UKE. Pa3IidHEIE aTOMHBIE BHIBI
00pa3yroT HEMPEPHIBHYIO IETTh OT MOHA 0 (hU3MUECKUX aTOMOB. HauBhBICIIINI aTOMHBIN BHI,
uiau Homep 1, aTo monana. Hanauszmmii, uim Homep 49, 370 Gu3HIecKuii aToM.

3Taxum 06pa3zoM, aTOMBI HU3IIETO BUIA COCTOAT U3 aTOMOB BCEX BHICIIMX BHIOB, TI03TOMY
MPOHUKAIOT BO BCE HU3IINUE aTOMBI. 49-aToM coCTOUT U3 48-aTOMOB, KaKbli 48-aToM U3 47-
ATOMOB H T. 1. ATOMBI BHJIa HOMep 1, MOHabI, TAKMM 00pa30M MTPOHUKAIOT BCE AaTOMHBIC BHJIBI
2-49 B xocmoce. Atom Buaa 49, ¢puznueckuii aToMm, BUJl aTOMa, KOTOPBIA COCTOUT W3 Hau-
OOJIBIIIETO YKCIIa MOHAI,.

*Kaxplif aTOMHBIH BUJ SIBNISETCS CTPOUTENBHEIM MAaTEpPUANloM ISl CBOEro 0coOoro BHAA
MaTepuH, KOTOpas Ha3bIBACTCS ATOMHOM Marepued. Mbl yKe BUACIH, KAK BBICIIME ATOMBI
00pa3yloT U MPOHUKAIOT BCE HUBIIME aTOMHbIE BUIBL. TakuM 00pa3oM, BhICIIAs aTOMHas
MaTepusi MPOHUKAET BO BCIO HUBIIIYIO MaTepuio, U Bce 49 aTOMHBIX MaTepuil 3aHUMAIOT OJTHO
U TO € MPOCTPAHCTBO, KOCMUUYECKUI 1Iap.

°49 BUJOB aTOMOB B3aMMONPOHMKAIOT U HO-Apyromy. Ilocie Toro, kak MoHasw! (1-aToMbl)
00BEIMHAIOTCS, YTOOBI chopMUpPOBaATH 2-aTOMBI, CBOOOJAHBIC MOHAJIBI BCE €IIE OCTAIOTCS
BCIOZY MEXY 2-aTOMaMH. A TaKXke KOorja 2-aToMbl 00pa3yloT 3-aTOMbI, CBOOOJHBIE 2-aTOMBI
0CTaloTCs MOBCIOY MEXAY 3-aTOMaMHU.

®To sxe caMoe OTHOCHTCS K COCTaBY BCEX HU3IIMX aTOMHBIX BHJIOB, TaK YTO, HAKOHEI], KOTIa
SMOITMOHATBHBIC aTOMHBI (48) oOpasyroT ¢uszndeckue atomsel (49), ocrarorcst cBOOOTHBIE 48-
aTOMBI Be3zie MKy 49-aTomaMmu.

"B xocmoce HeT mycToThl. Jlake Ta (U3MUecKas MaTepHs, KOTOpas HaM KaKeTcsl COBEp-
HIEHHO TBEP/OH, B OCHOBHOM COCTOMT M3 BaKyyMa MEXAY pa3pexeHHbIMU yacTuaMu. ['mio-
30MKa YYUT, YTO KaXKYILIAsACS MMyCTOTa BHYTPU HU3IIEH MaTEpUU BCETJAa 3aloJHEHA BbICIIECH
MaTepuei.

8410651 MONMTydNTH TIpEaCTaBIeHNE O Goee BEICOKHX BUAAX MATEPHH, Bl MOXKETE HAYATh C
aHaiornu B ¢usznyeckoM mupe. Kycok skenesa sBISETCS MPUMEPOM TBEpAOH (H3HUecKOi
MmaTepuu. Eciau HarpeTh ero A0CTaTOYHO CHJIbHO, OH HAUWHAET CBETUThCA. JKene3o u3nmydaeTr
CBET, KOTOPBIA SBJISIETCS MaTepuel, XOTS U JIPYroro pojia, YeM y aTOMOB XKeje3a: MEHee
IUIOTHBIE, 00Jiee MEJIKME YacTUIbl — 00Jiee BBICOKHE YAaCTHUI[bl B TEPMUHOJIOTUU THUIO30UKH.
CBeT MOXET NPOHUKATh B TBEPIYIO MAaTEPUIO, 3aHUMATh TO K€ MIPOCTPAHCTBO, 4TO U OH. U Bce
e CBET — 3TO (PU3UYECKasi MaTepusl.

SCpepxdusnueckas MaTepust BCEX ee pa3MUHBIX, BCE OOJee TOHKHX BHJIOB 00NajaeT
ropazio OoJbIlIel CIOCOOHOCTHhIO NMPOHUKHOBEHHUS, MMEET Aake Oosnee dyeMm (U3UYSCKUN
xapakrtep, Oynydu Kak Obl «HeMaTepuanbHbIM». Ho TeM He MeHee oHa — MaTepus. Het Huuero
HEMaTepUaIbHOTO.

3.7 Mupwl 6 kocmoce

'Kaskp1it Bu aTOMHOI MaTepyu — 3T0 cBoii Mup. MBI yske BUIEIH, YTO 9TH Pa3HbIE aTOMHbIE
MUPBI UMEIOT pa3Hble BUABI MaTepUU — OTHOCUTENBHO Melikhue uiu rpyosie. Kpome Toro, y
KaXJI0T0 U3 HUX €CTh CBOW BUJI IBWKCHUS: SHEPruM, BuOparmu. Kaxxapiit Bugj MaTepuu U Mupa
JiesiaeT BO3MOXKHO CBOEOOPa3HOE CO3HAHUE, COBEPIIIEHHO OTIMYHOE OT BCEX OCTAJIbHBIX. YTO-
OBl MOHSATH ITO — MPOCTO MOIyMaNTE O pa3HUIIE MEXIY PU3NIECKUM, SMOLIMOHATILHBIM U MEH-
TaJbHBIM CO3HaHUEM!

Bce pa3Hble MUPBI B3aMMOIIPOHHKAIOT. OHM 3aHUMAIOT OJJHO U TO e MPOCTPAHCTBO, OHHU —
pa3Hble U3MEPEHUs 3TOro OOILEro MPOCTPAHCTBA U MMEIOT pa3Hble TEUCHHS BPEMEHU WM
IPOJOKUTEIBHOCTH.

349 aTOMHBIX MHPOB BMecTe 0Opa3yloT map. JTOT IIap — Ham KocMoc. OU3NUecKuii Mup
(49) cooTBETCTBYET HAIIICH TalaKTHKE C €€ OMIUTHOHAMH 3BE3/I.

*B GecKoHEUHOI1 IIepBOMATEPUH €CTh MECTO I HEOrPAHUYEHHOTO KOJTHYECTBA KOCMOCOB.
Takue KocMHUECKHE LIaphl CYIIECTBYIOT Ha BCEX CTaaAMsIX nposiBaeHus. Hekoropsele crposres,



u emie He chopmupoBaiics ux duzudeckuit mup. M Takum 06pa3omM OHU HEBUIIMMBI JJIs HAC.
I[pyrne, SHAYUTCIIBbHO CTApIIC, JOCTUTIIN UX TCJIU U HAXOAATCA B IPOLECCE ACMOHTAXKa, [T0O3TO-
MY TaK)Xe HEBHIUMBI.

®KocMoc, Takoil Kak Halll, COCTAaBISET — C YENOBEUECKOH TOUKH 3pPEHHsS — HEO0OO03PHMYIO
COBOKYITHOCTH IIAPOB BHYTPH IIAPOB: COBOKYITHOCTEW COJHEYHBIX CHCTEM, OTIENBHBIX COJI-
HCYHBIX CUCTECM, IIJIAHCT.

3.8 Coaneunsle cucmembl

149 aTomMHBIX MHPOB, KOTOpbIE BMECTE COCTABIIAIOT HAIl KOCMOC, ObLIM MOCTPOEHB! B COOT-
BETCTBHH C ONpeneeHHbIM TiaHoM. OHU 00pa3yloT ceMb Cepuil U3 CEMU MHPOB B KaKIOH
CEpHUH.

2CeMp BBICIIHX MHPOB B KOCMOCE, 1—7, COCTABJISIOT OCHOBY BCEX HU3IINX MPOSBICHHI, 8—
49. Crnenyromas cemepka MUpOB, 8—14, MOX0ka Ha YMEHBILIEHHYIO KOIMHUIO CEMH BBICIIMX
MHUPOB, TaKXe ¢ Topa3o 0ojee OrpaHUuYCHHBIMU BO3MOKHOCTSIMHU ISl CO3HAHUS U IBUYKEHU B
TUX Mupax. Tperes cemepka, 15-21, aBiseTcsl aHATOTUYHBIM CHM)KEHHEM IO pa3Mepy Wi
M3MEpPEHHUI0 MUPOB 8—14 1 T. 1.

$Takum 06pa3oM, HaMHU3IIAS ceMepKka MUPOB — 4349, IMEHHO B 3TUX MUPaX COJTHEUHbIE
cucTteMbl BCTpOeHHBI. COJMHEYHBIE CHUCTEMBI — 3TO IIAapbl, KOIMM KOCMOCA, OYE€Hb CUJIBHO
YMEHBIIIEHHBIE BO BCEM, UTO 3TO O3HAYAET JUIsl CHUKEHUSI BBIPAKEHUI CO3HAHUS 1 BOJIU B ATOU
YPE3BBIYANHO CIIOKHOW MATEPHH.

“Taxum 06pa3oM, caMblif HU3KHII MHP COTHEUHBIX CHCTEM — 9T0 MUp 49, ¢pu3nueckuii Mup.
Munnuap/ibl COJIHEYHBIX CHUCTEM €llle HEe JOCTUIIM (PU3HUECKON MaTepHalIbHOCTH B CBOEM
NpOSIBICHUU. Mumuappl HaKOHEI-TO pazoOpayiu cBoi (usmueckuil mup. 3Be3qbl Hallen
raJlakTUKH, KOTOPbIE BUIHBI HaM, SIBJISIOTCS JIMIIB A0 OT 00IIero KoJInuecTna.

®Kak 1 KocMUYecKHe MUphl 2—42, ceMb CaMbIX HU3KHX aTOMHBIX MMPOB, 4349, copmu-
pPOBaHbBI B BBICIIMX aTOMHBIX MUpPaX M U3 TaKUX MUPOB. Mup 43 sBIISIETCS OTIPABHON TOYKOU
Y MaTepUaJIoM JJIsl BCE HU3LIMX MUPOB «BHU3» B MHp 49.

®CeMu MEpaM COMHEYHOI CHCTEMBI OBITH JaHBI CBOM COOCTBEHHBIE HMEHA:

43 manudecTaabHBII MUD

44 cybmanudecTaabHbII MUD
45 cynepacceHIHaIbHBIA MUP
46 scceHUUATIBHBIN MUP

47 xay3albHO-MEHTAIBHBIN MUP
48 >MOLIMOHATBHBIA MUP

49 ¢Pusznueckuit Mup

"Mraue 5Ty MUpBI IPOIIIE BCET0 0003HAYUTH IH(pPaMH.

3.9 Monexynapnas mamepus

!B npenenax conHedHBIX CHCTEM UX aToMHas Matepus, 43—49, COCTOMT U3 MOJIEKYISAPHOI
maTtepuu. Kaxxapiii aroMHBIN BUJT 00pa3yeT MIEeCTh MOCIeA0BaTENbHO HU3IINX MOJEKYISIPHBIX
Bu0B. Takum o0pa3zom, ecTh 42 MOJIEKYJISIPHBIE BUIa B COTHEUHOM CUCTEME.

MonekynspHble BHIB 0003Ha4YeHB! IupaMyu 2-7, aToMHbIe BUIBI — 1. B CONHEUHBIX
cHCTEeMax eCTh TaKUM 00pa3oM 49 OCHOBHBIX BUI0B MaTEpPHH: 7 ATOMHBIX U 42 MOJIEKYJISPHBIX.
OHu o00603HaveHb! cieayrmuMm obpasom: 43:1-7 (manudectanbHas matepus), 44:1-7 (cyo-
MaHHupecTanbHas Matepus) u T. 1. 10 49:1-7 (dpusndeckas matepus).

SMonexynsipHble BHABI OBIIM COCTABIEHHI 110 AHAJIOTHH C KOCMHYECKMMH aTOMHBIMH
Bugamu. U3 manudecranbHbx aToMOB (43:1) oOpasytorcst Mmonexkyinsl 43:2, u3 Monekyn 43:2
obOpazytotcs Mosiekyibl 43:3 u Tak ganee. UeM HIDKE MOJICKYJISAPHBIN BUI B psany 43:2-7, Tem
Oosbie 43-aTOMOB BXOJAIT B JTaHHYIO MOJIeKyily. COOTBETCTBYIOIIEe OTHOCUTCA K 44:1-7; ToO



ecTh MoJieKyJa 44:7 conepKUT HanboJIbIIee KOJIUIECTBO 44-aTOMOB.

4Cnez[y10ume OnpeaAcCICHUA ABJIAKOTCA CAWMHCTBCHHBIMH 330TCPUYCCKU O6OCHOBaHHBIMI/II
aTOMBI COCTOSIT M3 MOHAJ WJIM MEPBOATOMOB; Y€M HUKE aTOMHBIN BUI, TeM OOJIbILIE MOHAJ
BXOOUT B aTOM. MOHeKyJII:I COCTOAT U3 aTOMOB, UYEM HMIKC MO.HGKy.H}IpHBII\/'I BUA, TCM 6OJII>H_I€
aTOMOB BXOJUT B MOJICKYITY.

lectu MOJIEKYJISIpHBIM BuAaM 49:2-7 ObUTH JaHbl HHANBUIYAIbHBIC IMEHA:

49:1 aromHBII

49:2 1omaTOMHBIN
49:3 cBepxaupHbIit
49:4 »>¢upHbIit

49:5 razoo0pa3HbIit
49:6 xunkuu

49:7 tBepambIii

®Cnenyer uMeTh B BUJLY, 4TO TO, YTO HAyKa HA3BIBAET aTOMAMH, HE ABJIAETCS HACTOSIIMMU
buzndeckumu atomamu, 49:1, HO >PpuUpHBIMH MoOJieKyJIaMu («XUMHYECKHE aTOMBI»), 49:4.
CBOMMU COBPEMEHHBIMH METOJaMH (U3HUECKasi HayKa HE CMOXKET JOCTUYD JCHCTBUTEIBHBIX
(U3UYIECKUX aTOMOB.

" AToMHas MaTepus U MONEKY/ISpHAsS MaTEPHs PA3THUYAIOTCS 110 CTPYKTYpe U QYHKIHAM.

849 aToMHBIX MaTepHil CyIECTBYIOT MOBCIOMY B KOCMOCE, 1 48 CBEpX(pU3NUECKUX aTOMHBIX
MHUPOB, TAKUM 00pa30M, 3aHUMAIOT TO K€ IPOCTPAHCTBO, YTO U PUINYECKUN MUp, MUp 49.

%42 MoneKyIApHBIX MaTepuii CyIecTBYIOT TOThKO B COJTHEUHBIX CHCTEMaX M BHYTPH HHX
OTpaHHWYEHBI TUIAHETAMH U CONHIAMHU. [IpocTpaHCTBO MeXAy ATUMH IIapaMu, OJHAKO, HE
SIBJISICTCSI TTyCTBIM, HO COCTOUT M3 aTOMHBIX BUJIOB MaTepuu (1-49).

YConnue coctout u3 aToMHO# ¥ MONEKY/IApHON MaTepuu. I1IaHeThl TOCTPOEHBI U3 ICCEH-
UaabHOM (46:2-7), Kay3aJlbHO-MEHTaIbHOM (47:2-7), sMonoHabHOM (48:2-7) 1 husndeckoi
(49:2-7) MmonexynsipHOIl MaTepuu.

UMonexynsapHble MaTepun BHYTPH KaXKI0# TIaHETH! 00pasyloT KOHIIEHTPHUECKHE chephl.
Camas Gombinas cepa 46:2-7; BHYTpHU Hee CIEAYIOT 1o ouepenu 47:2-7, 48:2-7 u 49: 2-7, tpu
MOCe0BAaTENbHO MEHbIINE chepbl, MEHbIINE BHYTPH OonblIMX. Bpiciias MomjekynspHas
MaTepHsl IPOHUKAET BO BCE HU3ILME BHUIBL, €€ chepa mpocTHpaeTcs 3a mpeaeisl chep HU3IMX
Matepuii. Bunumas dusnueckas cdepa (49:5-7), mnanera, BuguMas Ham, IMOITOMY SIBIISIETCS
CaMBbIM TPYOBIM SIPOM IIAHETHI. AHAJIOTUSI B MEHBIIIEM MACIITa0e — 3TO COOTHOIIEHUE MEXKTY
OpraHM3MOM YEJIOBEKa M €ro BBICHIMMHU 000JIOUKaMH, KOTOpbIE BMECTE 00pa3yloT €ro aypy.
Kaxxnas nianeTa uMeeT CBOIO «aypy».

20nna w3 Gynximit ConHIla — NMpPEBpaINaTh aTOMHYIO MAaTEPHIO B MOJEKYISPHYIO. MBI
BUJIUM TOJILKO €T0 CaMbIii HU3KUH (PU3NYECKU MOJIEKYIISIPHBINA BU]I, Ta30BYIO 0007104KYy (49:5).

3.10 Hexomopuie pakmoi 06 acnexme 08UdHCEHUS

'Huuro B KOCMOCE HE CTOHMT Ha MecTe. Bce B IBHIKCHHUH, U BCE, UTO JIBUKETCS, marepus. K
ACTICKTy JBUKCHHS OTHOCATCS BCE COOBITHS, BCE MPOIIECCHI, BCE M3MEHEHUsS. BhipaeHUsIMU
JIBIDKCHUSI SIBJISTIOTCS TAKOKE CHJIA, YHEPTHUsS, BUOpAIIMH, 3BYK M CBET (BKJIIOUAs IIBET).

2B runo3ouke TEpPEUMCIAIOTCS TPU CYIIECTBEHHO OTIHMYAIONIUXCS MPUUMHBI JBUKEHUS:
JTUHAMHC, MaTepUaIbHast YHEPTUS U BOJIS.

3 [lunamudeckas sHeprus nepBoOMaTepHH, IEPBOCUIIA, JMHAMHUC SBIISETCS HCTOUHHKOM BCETO
JIBIKCHUSI U UICTOYHUKOM BCEH CHITBI B KOcMoce. JIMHaMHC CO3/1aeT U MOAIePKUBAET MOHA/IBI,
JaeT UM COOCTBEHHOE JIBIKEHUE U MPHUCYIIYIO UM CHUITY.

4I[el71CTBI/Ie JMHAMHUCAa B MOHaJax SBISAETCS NPUYMHON HHEPIMYHOrO JACHCTBHUS BO BCEX
co3maHHbIX MUpax. OHAKO, YeM CIOKHEE MaTepHsi, TEM CHIIbHEE MEIIAl0T MOHAaAaM Bce Ooliee
u OoJiee rpyObIe YAaCTUIIBI U TeM 0o0Jiee cllaObIM, CIIEOBATEIPHO, CTAHOBUTCS YHEPTETHICCKOE
BO3/ICHCTBUE CaMbIX MOHaI. B caMoM HU3KOM Mupe rpyoOeiiineid MaTepuu, HaleM (pu3nuecKom



MHpe, ABWKECHUE ITOYTH 3aCTHIII0. MBI TOBOPUM, YTO MaTEPHsl JOCTUTIIA TBEPOTO COCTOSHUSL.

*MartepuanbHas 3Heprus Takas ke, Kak MaTepus B JBIKeHHH. Bce BICIIHE BUIbI MaTEpPUU
(aTOMHBIE BU/IBI) SIBIISIFOTCS SHEPTHEH 10 OTHOMICHHUIO K HU3IINM BHJIaM. DTO 3aBUCHT OT TOTO,
YTO BCSI MAaTepUS SIBJISACTCS TMHAMUUYECKONW MaTepHel, U BbICIIasi MaTepusi, KOHEYHO, 00JIaiaeT
OoJbIel TMHAMUKOW WUJTH YPHEPTETUYSCKUM BO3JICHCTBHEM HA HUBIIYIO MaTEPHIO.

®SInepHble GU3MKKM CUMTAIOT, YTO OHH PACTBOPSIOT MATEPUIO B HEMATEPUAIILHYIO SHEPTHIO,
XOTsl, KaK yTBEPXKJIAIOT THIIO30MKH, 3TO He Tak. Ha camom zene yacTuiel 6osiee HU3KOi MaTe-
pHUH pacTBOPAIOTCS B Oosiee MENKHUE YaCTHIIBI CIEAYIOIIEro 06osee BRICOKOTO BUa MaTEpUH.
[Tocnennue He MOTYT OBITH YCTAaHOBIIEHBI (PU3MYECKOM HAYKOH, KaK OBl TPOCKAIb3bIBasi CKBO3b
rpyOble CETKM, IMperoCTaBICHHbIE (U3UUYECKUMHU WHCTpyMeHTamu. WX ropazno Oosnbliee
SHEPreTHYECKOe BO3ACHCTBHE U3MEPUMO, OTHAKO, TAK KaK OHO BIHMAET HAa HU3IIYIO MAaTEPHIO,
U U3 3TOTO CIIEAyeT OmnOKa PU3NIECKON HAYKH.

"311ech MBI TaKKe MOYKEM HMCTIONB30BaTh HAII TIPEIbIAYIIHiT TPUMep PacKaJeHHOTO kKejle3a.
DHeprus, u3aydaeMas Kak U3ydeHHe OT CBETSILErocsl MeTajlla — 3TO MaTepHs U OHa HE MEHee
MaTepualibHa, 9YeM caM KyCOK jkene3a. Bes sHeprust — 310 marepusi; pa3HHIA MEXAy dTHMHU
JBYMs1, KOTOpbIE (hu3nyecKast HayKa Ha3bIBaeT MaTepUeH U SHEPrueil, 3aKiI04aeTcsi B CTENEHH
JMHAMHUKH MY BUJAMU MaTepUH, UMEIOIIMMH Pa3HbIi aTOMHBIN COCTaB U, CIEI0BATEIbHO,
pa3IMyHOe COACp KaHUE IBUKCHUS.

8Bons o6cysxnaercs B rase 4.8.

3.11 Ilpocmpancmeo u epems

pocrpancTBo — 310 Martepus. B kocmoce HeT mycToTsl. To, UTO BEITISANT KaK BaKyyM
MexIy Gopm U3 MaTepun O6osiee HU3KOTO BUJA, HAMIOIHAETCS MOCIIEA0BAaTENIbHO O0Jiee BHICO-
KHMH BUAAMH MaTepuu. VI MOHaabl HAIlOJIHAIOT BCE IMIPOCTPAHCTBO KOCMUYECKOrO IIapa BO
BCEM €TI0 pacIIMpEHUH.

2Ka eIl BUJI aTOMHOM MaTepUHU COCTABJISIET CBOM COOCTBEHHBIM MHP U MMEET CBOM COO-
CTBEHHBI BUJ IpocTpaHcTBa. Husmme Buabl MpOCTpaHCTBA BXOJAAT BO BCE BBICIIME BUJBI.
Takum 00pa3oM, MOXXKHO CKa3aTh, 4TOo MUp 49 uMeeT Tpu H3MEpeHHs, MUp 48 dYeThIpe
U3MeEpEHUsT U MUp 47 AT U3MEPEHMM. YBEIMUMBAIOLIEECS YUCIO U3MEPEHHUM IMOCIE0Ba-
TENBHO BBICUIMX MUPOB M IPOHUKHOBEHHUE B HU3IIAE BUABI MATEPUH BCEX BBICIIUX BUJIOB — TOT
xe (pakT, BIpaskeHHBIH 1ByMst criocobamu. [IpocTpaHcTBO — 3TO MaTepus.

SBpems coBmanaer ¢ JBMKEHHEM WIH U3MEHeHHeM. M3MepeHue BpeMeHH — 9TO CpaBHEHHE
pa3IMYHBIX COOBITHI, U3MEHEHUH, B MAaTepHUHU APYT ¢ Ipyrom. bes3 kakux-1mbo u3MeHeHuil HeT
BpeMeHH. [103TOMy cunTaercs, 4To nepBoMaTepusl «BHE BDEMEHN».

‘BpeMsl He SABISETCS «4YETBEPTHIM H3MEpeHHeM». IIOHATHE BpeMeHM Kak «4eTBEpPTOro
U3MEPEHUs MPUIILIO U3 HECTIOCOOHOCTH OTIEIUTh MaTepPHAIbHYIO PEaJbHOCTh OT MaTeMaTH-
YEeCKOM KOHCTPYKIUH. DTO, 6€3yCI0BHO, IPAKTUYHO — BCTABUTh BPEMsI B KAUE€CTBE YETBEPTOH
OCH B CUCTEMY KOOPJIMHAT C OOBIYHBIMHU TPEMsI IPOCTPAHCTBEHHBIMH U3MepeHusiMu. Ho 31o He
JIeJIaeT BPEMsI YETBEPTHIM U3MEPEHUEM B PEAIbHOM MHpE. Takyke BO3MOKHO ClienaTh JByMEp-
HBIE CUCTEMBI, II€ BpEMS SIBIISIETCA BTOPBIM H3MepeHueM. Vcnonb3ys Ty ke JOTHUKY, MOKHO
ObLI0 OBI TOT'/1Aa YTBEPKIATh, UTO €CTh TOJIBKO /1Ba U3MEPEHHUS, OTHO IIPOCTPAHCTBEHHOE U OJTHO
BpeMeHHoe. OUH 3TOT (aKT T0JKEH JOCTATOUYHO Pa300siauuTh OMHOKY B MbIuIeHUH. [ToHs-
THE YETBEPTOr0 U3MEPEHMSI IPUHAUICKUT IPOCTPAHCTBY U, CIIEA0BATEIBHO, ACIIEKTY MAaTEPUN;
HE MOXXET NMpUHAAJIEeKaTh BPEMEHM WIM acleKTy ABWxkeHus. JIro0oe npyroe yTBepikKIcHHE
IIPOCTO HEpaLMOHAIbHO. YeTBepToe U3MepeHHe, NMPOHU3bIBaroIee (GU3NIECKU MHUp, — 3TO
OMOLIMOHAJIBHBINA MUP.

®Takoe ke cMellleHre BpEeMEHH 1 TIPOCTPAHCTBA OTPAKAETCA B YBIEKATEILHbIX, HO OITHO0Y-
HBIX TPEICTABJICHUAX O TOM. YTO BPEMsS MOXKET «T€db Ha3aa» U YTO BO3MOXKHO IyTeEIllec-
TBOBATh BO BPEMEHM Ha3a/l 1 BIIEPE]], KaK B KAKOM-TO JaHadTe, 1 BMEIINBAThLCS B MPOLILIbIE
U Oynymme coObITHs. DTO OMMOOYHO, MO0 MPOTUBOPEUYUT OCHOBHOMY NMPUYMHHOMY 3aKOHY



cymecTBoBaHMs. He3HaHue peasbHOCTH OYEBHIHO HACTOJBKO BEIMKO, YTO HE MMeEs OIBITA,
JFOAM IPUOETAIOT K HeYIaUHbIM aHAJIOTUSIM, KOTOPBIE OTBJIEKASIIOT UX OT PeaJbHOCTH.

®[IpuumHHBIA 3aKOH 03HAYAET, YTO BCE, YTO MPOUCXOMMT, ABIACTCA CIEACTBHEM CIOKHBIX
npuyrH. /IBe mapsel, mpouuioe M Oyayliee, MpUYMHA M CIIEACTBHUE, HEPAa3pPBIBHO CBS3aHBI
[Ipomioe co cBOMMHU M3MEHSIOIIMMHU YHEPTUAMHU JOCTUraeT OyAyIIero, Tak 4To HacTosLIee
BCErJa MpeIoNpeaeeHO HEMOCPEICTBEHHBIM MPOILIBIM U ONmkaiiiee Oyayliee mpenornpe-
JIEJIEHO HACTOSIIIAM MOMEHTOM.
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