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Yacre 1. beiThe

nasa 1. Coreopenne Beenenckoro beimus
o Yro neperino: CozHAHRE HAN MaTepua?
¢« Henaune, svepria, Bpems
# Teopun o Cotsopenun Beenenckoro bumis
¢ Eanunoe CozHanne cHeTesbl. PeantsHOCTE M HILTHYIHA,
[Npoasnense n Cotnanne. JHEPreTHYECKHE CI0OH H PAIIENHTENLHEIE
rpann Bpemeny. MeTHHHOE CYVIICCTRO 3BE3N M MIAHET

¢ BT HaH He OuiTe?

Caasa 2. Beenencknii Koa Coznanus

¢ Hudopsanwonto-ssepretnueckne cnon Beenenckoro Koga Coananns

lnasa 3. Isomouns eanananoro Cosnanna, Cocronnne Herm

¢ [Ipouece n pextop [yxosHoi 380m0UHK eAHHHYHOMO CoTHAHKA

¢  AGCOMOTHAA PeANBHOCTE AGCOMOTHMX 3Hepriii bora sHe Bpemenn
H EIFGIU:EL' BBONHMIHY H HHBOOMILHHE SIHHHYHEIX CD'SIIE.HHE B ?HI:PI'IIU!I
Bpemenn

+ BoaneficTeHe IBOTIOUHOHHPYIOUIHX H HHBOJHOUHOHHPYIOUIHX JHEprai
HACTORIIETD B]'ﬂ:MﬁII]Il Ha ?H:‘PFM Wy BOTUTOLIEHHOTD @1HHHYHOMD CIJ'!HHII]IUI

¢ Coctoaune Hetine

o [IyTh k cocTosnmu Hernhm

nasa 4. Beenenckan dopmyaa JTwisn
+  Qopuyna Ywerodl ToGen
+ JlioboBE YeNoBeYECcKan
o O pranmocesan Hrawero w Bucwero Jyxossoro A
¢ PaipopekTopHie nprinakd Tioben 1 aronava

o Coctosune Herune Husun
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Iaaea 5. Ceoiicrea yneprun Bpemenn Ceera
+ (Cucrema sneprun Bpesenn Ceerta
* Croiictea 3veprum Bpemenwn Creta
1. Bpewma Ceeta HIHAYANEHO
2. Bpems CeeTa UHKIHYHO H YCTREMIEHD K COCTOAHHID AGCOmMOTHOTO
Crera, [pounoes, HacTosmee, Oyayues
. Bpems Ceeta nHpoOpMAHOHHO NOTEHUHANLHO
. Bpema CeeTa 3HEPreTHUECKH NOTEHLHATEHO
. Bpema Ceeta npamo 0 o0paTHO 3ePRATEHO

. Ceoficteo cnoncroctd snepruii Bpemenn Ceera

=] &% A B

. Duneprua Bpemenn Creta HveeT cROMCTRA HMITYIBCA, YACTOTR,
AMIUTHTY OB, JTTHHBL BOJTHE

8. Bpema Ceera uenoctho, [poctpancteo, Mamepenne

9. Bpewma Ceeta audubyido B npeaenay UenocTHOCTH

10. Bpema CeeTa 0OTHOCHTENBHO W Napaniensio, O0paTHMOCTE
H HeoGPATHMOCTE COCTORHMI IHeprHii Bpemenn

11. Cocroaune sdepriun Bpesenn CeeTa 4yBCTBEHHO KOHTPOAHPYEMO
Coanannes Bricmero nopaaka

12. Bpems Ceera Ennno

13. CroiicTBO CHATHA W paciuMpenns sHeprud Bpemenn Ceeta

naea 6. Pacmmpenne Coznannna Beenennoii
* Pagpenenne Beenenckoro CozHanms Ha vHHEWIEHEE Qyxoeuse Poaw
* Pasgenchmne 3neprun AbcomorHoro CBETA HA MYMCKOE H HREHCKDE HAMANa

®  AbcomorHiii JIyNOBHET COOS MVEUHHE B KeHIHAR, Anrens Ceeta

FemHOrO NOpANKA
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Faasa 7. Bonaomenne o nepesoniomenns eqmnnnpix Coznanmii
(Adyxosuex H)
L F_')‘IE.I'[I:I HENOBEYECKOMD BOTUIOIMEHHA

* BocnpHaTHe peanbHOCTH

Yacre 2. Cosnanne CoiHeuHoil cHCTEMBI

Iaasa 8. Cosnanne Coanednoil cHeTeMb

¢ Crpyerypa bermua Coznanmna ConHedHoil cHCTeMBE

Frasa 9. Cymeerso aToma
¢ OOBACHEHHE CYLIECTBA ATOMA B HIHKE
L] Tt[!r.llljl (4] E}'I]lﬂ:ﬂ!t ATOMA, I:lﬁ]lEﬂ,Hmlll,Eru EU"IHHIIHl:M
+ Boageiictene Cunil CreTa Ma CYMECTEO ATOMA

L HmMﬁETB{Ht AHTHCHIE Ha CYILLICCTBO aToMa

["nasa 10, Coznanne Jeman

Caasa 11, Dueprun Bpemenn Ceera 3eman u tabanua Menneneena,

AToM BOAOpOIA

¢ YVHHEANLHOCTE ATOMA BOQOPOIA

Caasa 12, Coznanne 3emian B IHEPrusx orus, BOIAYXA, BO/AbI, ICMIN
* CosHanne Jemin B CTHXHH OrHA
¢ Conneunkiil ceet — TpancaaTop Hadopsanmi Meriik

* TIHEeprHs orys
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¢ DyHELNA BYJIKAHOB

* Coznanme Jeman B CTHXHH BOIYXA

* DHeprus BoIayxa

* (DVHKLHA BETPOB

* CoaHanne 3esin B IHEPrin BOJIkI

* OcoleHHOCTH BOIRI

¢ Bona n nrdopaanns-sneprus AGcomorroro Ceeta
* Boga n aHtHaHeprios

* Muposoil semecTBeHneil Ganake Bojw

* Cosnanne JemnH B CTHXHH 3eMITH

L Hpoucmmeune MATEPHEOB

Caasa 13, 3epraibubie ceoficTea matepnii Jeman

* Ku3Hb NepEBA, KAK NOKAIATENL BEKTOPA W UHKN0E JlyXoBHON 3B0MOLHN

Yacrs 3. AKnine

laasa 14, Ieomonns Huinn na Jemae

*  Huzukaims BEETOPA IBOIHMIHH, HHBOMKOIHH NOTEHLHARA Coananms

YenoseuecTsa
*  Dponround Aann Ha Jesne

* Dpomouns Husnn va 3emne 8 Tekyues Bpemenn Britus nnanets

(B HacTOALEM 3HEpreTHYMeckoM coe Bpemern)
* DOpomouns JHK pacthrensnoroe Mupa
¢ SDpomouns JIHE wusotHoro Mupa

* Dpomound JIHE wenosexa
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aea 15. 3epransnsie ceoiicrea [THK

asa 16. Paccaoenne napanaenn Bpemenn [JHK Yeaoseuecrsa

laapa 17. Yerpemasoman k Ceery sogopoanas cunerema JJHK

asa 18, 3epraibHOCTE XPOMOCOM YE/10BEKA

® JIHK » xpoMocoMsl HE10BCKa
®  MexaHnid XPOMOCOMB, HCNOTHAKHE MECCHIO HABTPA IHePTHil

OPraHIMa B FHEPreTHHECKOre kanana AdconoTiore Ceeta (Bpata

bowecTeennonmy Crety)
*  DOpartHO IepraIbHAn GYHKLIMA MEXAHHIMA XPOMOCOMEI
* [lpamo sepkanbHan GyHKIMA MEXAHHIMAE XPOMOCOMEI
* XY XX N0OnoBse XPOMOCOME MYKYHHB H #eHIHHE
* JHE-reneronns (asddyana nudopsaumii sneprai JIHK)
* CosHaTenkHoe 0 GECCOTHATEIRHDE TaYaTHE

* Peanusaumna cyasbs M3 ABYX NpAMO H 00PaTHO 3EPKANBHEX BHOOPOE

aea 19. Coznanne 4e10BE4ECKOT0 OPranniMa.
* ColHanue IHepriy cepuua
L] Eﬂ'{HEHHE ?HE‘P['HH IMOIOBHOTD MO
* Jlap CeoGonw Bonu
o |llecTs opranos 4yBCTE
o  Commanme TerKux
*  Co3Hanue CHCTEMBE NHILEBAPEHHA
* [lonosie oprams
*  Mecatnbie

*  Avpa qenosexa
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laaea 20, opmupopanne JHK ponaomwawmerocs Coznanns.

JauarTHe u powieHne

IMnaea 21. ropvuposanne Coznarenshoii n Deccosnarenshoii

nenxoaorum, Cosnare bnan u Gecco3HaTeNLuan neHxXoN0ris

* CosHaTensHas NCHXON0rHA

L EI:ECF]'IHE.T{:II!-HE.‘I NMCHXOIHA

¢ MopMmuposaine CoIHATENRHOR W GECCOTHATENRHON NCHXONOTHH

Caasa 22, Herounnkn n noraorarean sueprun Bpemenn Auzun

Cersientl maumin Bpemenn Aninn, HetroMHHuEs H noOTNOTHTENH IHEPrHp
Baaroreopras W GHArOJATHAR CAMOPELTHIALINA

BeccozHATENLHAR CAMOPEATHIALIHA

jHEpI'Hﬂ JeHer. Pl.‘H.I'II:.HIJﬁ'I'El H WLHEYIHA JOXO0008 0 FE.CI.I.'I_.![{'!H. EH_'IJ.IHL'
NOXOA0R H PACKOA0E.

PeanbHbie 10X0AM W PACXO/Ib,

Hnmoans 10X0008 H pacxoaos

PazoGnavenmwe namozmi Husnm

laasa 23, Uyscreo suneprun Bpemenn AKninn

IMupamuaa Bpesenn Ceeta 3emuoro bumis
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Yacrtp 2. Coznanne 3emun u CoJTHEeYHON CUCTEMbI

I'maBa 8. Co3znanune CoJIHeYHON CHUCTEMBbI

CosHeuHast cucTeMa eCTh YHHMKaJIbHOE NMposiBJeHHOe equHuuHoe Co3Hanue ([lyxoBHoe f)
C YHHMKaJIbHOH cTpyKTypoii (Komom), ¢ yHMKaJbHBIM MOTEHIMAIOM, YHUKaJbHast BuOpanus Cera
B CylIecTBe rajakTuku Mueunslii [1yTh, BceneHHOM, ycTpeMiieHHast K COCTOSIHAIO AOCOTIOTHOTO
Csera.

NupiMu coBamu: ConHeuHast cucTema SIBISIETCS OJHUM K3 SHEpreTMyeckux ciioeB Bpe-
MeHu (Ceera) ranaktuku Mneunsii [1yts, Beenennoii: B EnuHcTBe 3BOmonuonupyonmm CBeToMm,
YCTpEMJIEHHBIM K cocTosiHuIo AGcomorHoro Caera.

ConHedHas cucreMa siiisiercsl eunuuer Bpemenu (Ceta) BeeneHHom.

H3 ungpopmauuu nepeozo moma meopuu «Bpems Ceemar.

Onepeust Bpemeru oopasyem c60UM CYulecmeom NOZPAHUMHYIO 30HY MexHcoy cyuiecmeom Abco-
atomuozo Ceema u abconommuoti Tomoii. B cymu Abconromnozo Ceema cooepocumcs unghopmanyusi
«baazo Teopums, baazo Japumv». B cymu Tomwl codepacumces ungpopmauus «He dbimo bocvemy
Ceemy».

Onepeust Bpemenu siensiemcest cyuwecmeom ymsigicenentozo Ceema (omauuroeo om Abconom-
Hozo Ceema) noo eo3deiicmauem anmucunvl (anmugexmopa) Temot. Cyuecmeo Abconrommnozo Ceema
(Cessmozo yxa, Abconomnozo Cosnanus, I'ocnooa) ycmpemaeno no 8ekmopy 0ecKoHeuHoz2o pas-
eumust ceoezo cyuecmea. Abconomuas Toema, UCnbiMvleasi HEOOOAUMbIL FHEP2eMUUeCcKUli 20100,
Hanpaenenna Ha noznouterue u paspyutenue Ceema ons HeOvumusi cebsi: Onsi 0OHYneHUs. C80€20
cywecmea. Hmernno nosmomy Tema nenasuoum boea. Yacmv nomenuuana cywecmeo Abconon-
Hozo Ceema ucnonv3yem onst 0OpamMHoO 3epKanbHozo ompadxcenust anmucun Tomvl, Oraz200aps wemy
00pasyemcs 3auUmHas NPocAoliKa uz cyuiecmea ymsidceneHnozo Ceema: snepeust Bpemenu (Ceema,).
Bce cyuwecmeo mamepuanvroti Beeaennoii ecmuv cyuiecmeo oopamuo 3epKanbHOl 3auiumsl, cyuie-
cmeo 3Hepeuu Bpemenu u oonoepemenno — cyujecmeo 3gonroyuonupyrowezo Ceema, yYcmpemaeHHoz20
K cocmosinuto Abcontomuozo Ceema ere msiicecmu Bpemenu.

Cyuecmso Abcontommuozo Ceema odnradaem Abconomuvim Pasymom (Abconommuvim Cosna-
Huem). IHepeuu Bpemenu, oyoyuu cyuecmeom ymsicenennozo Ceema, oonadarom 6 moti uau UHOu
Mepe (no0 mem uau UHbLIM 2padycom) OmKAOHeHHbIM om éekmopa Hcmunvl Coznanuem. Bce okpy-
arcarougue Hac sHepeuu (mamepuu) oonradaiom Cosznanuem. Abcorromuo éce cyuiecmeo Bcenentoli
nookoumponvro I'ocnody! Abconromnas Tema HecnocobHa Hanpsmyro 8030elicmeosams Ha SHepeul
A6bcontomnozo Ceema no npuuure Ezo 3auuuenrnocmu snepeueii Bpemenu (Ceema). Toma cnocoobna
6030elicmeosamsv Ha omkAoHeHue 3Hepeuii Ceema u ocaabneHue Smum nomeHyuana crosi Bpemenu:
00paz08vIBams 3a0epicKY I60M10UUL CA0si Bpemernu, paspsicams u paspyuans 00pamuo 3epkanb-
Holil caoil. Ilpu smom oopamume erumariue, umo Ceem écez0a 3aujUU4aAencsi, YCMpemasisiCo K pas3eu-
muto. Toma (!) nanpaenena na paspyuerue u nozaowerue Ceéema. Ceem ompasicaem om ceosi aHmu-
uacmomul Tomvl. (I[1000OHLIM 0Opazom nposiensitom cedst oou, sncusyuiue @ Ceeme auoo 6o Tome.)

Snepeuu Bpemenu (Ceéema) noo eozoeiicmeuem Hucxoosuezo urvmpa u anmucunvlt Toemol
paccrausaromest Ha 084 OCHOBHBIX COCHMOSIHUSL: NPSMO3EPKANLHBIL U 00PAMHO3EPKANbHBI CA0U,
Kadxcowlil U3 KOMOPbIX MAKHCe PACCAAUBAEMCSl HA PAZHOUACHOMHbIE U30MONHbLE YPOGHU (NOOCAOU).
Kaoicowii uz suepeemuueckux cnoee BcenenHoli umeem ocooyio 8anCHOCHb: 00PAMHO 3ePKANbHbIE
9Hepeuu Bpemenu coepaorcusaiom ceoum cyuiecmeom aHmucUNbl, NPSMO 3epKanbHble IHepeuu Bpemenu
obpazyiom booicwio peanviocms, ycmpemasis no ekmopy Mcmunol. Yem 6audice k sexmopy Hcmunbi,
mem Cunvhee booxcvs 3awuma.
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Eounuunvie snepeuu Ceema, ycmpemaernvle no eekmopy Hcemunvl, ycmpemnenvt k EOun-
CMBY NOMEHUUAN08, 8 MAMEPUANLHOM NPOSIBAEHUL 00PA3Ysl cUCeMbl (NOPSOKOB8bLIL SHeP2emMUUeCKULl
cAoii).

Cucmema 31eKmpoHO8 amoma — CUCHeMa amomo8 MONEKYAbL — CUCIEMA MONEKYN Beu,ecmed

Yenosex — cemvsi — Poo — coeounernue Pooos

Conneunas cucmema — 2anakmuxa Maeunwiii nyme — cucmema arakmux — Becenennasi.

CymectBo CoTHEUHOW CHUCTEMBbI TaK)Ke pacCiaMBaeTcsl Ha Mapauled MpSMO 3€pKabHBIX
1 00paTHO 3epKayibHBIX MH(popManmii-sHepruil Bpemenu (Csera). B niesiom cucrema ycrpemieHa
K Briciiemy Mctoky cBoero cyiectsa, raiaktiki Mueunsiii [1yTe, BeenenHoii: k coctosiHuio AGco-
motHoro Cserta, Kk Bcenesiomy EnunctBy ¢ ['ocriogom.

Ilo cocmosnuro msoicecmu (Macce) MOINICHO onpedeﬂumb, 6 KAKOM U30MONHOM COCHIOAHUU
Ceema npe6bleaem 6 Hacmosuee 6pemsi Conneunas cucmema.

ConHeuHas cuctema, Kak eimHUYHast Heprust Cera, o0agaeT BCeMU CBOMCTBAMU SHEPTrUM
Bpemenu (CBeta) u ee CTPyKTYpOU:

1. Bpems Ceera M3Ha4ajabHO M YCTPEMJIEHO K cocTostHUI0 AGcomorHoro CBera: HMCXOas
13 HACTOSIIIIETO YCTPEMJIEHO K COBEPIIIEHCTBY CBOETO CYILIECTBA B keJaHHOH nM boxbeii PeanbHOCTH.

2. Bpems CgeTta IIMKJIMYHO U YCTPEMIICHO K COCTOsTHUIO AGcomoTHoro CeeTta (Tpoliioe, HacTo-
siee, Oyayiee).

3. Bpems Cgeta nHdopmMaliMoHHO NOTEHIIUAIBHO.

4. Bpems Cera HEpreTMueCKy MOTEHIIUAIIBHO.

5. Bpems Ceeta nipsiMo 11 00paTHO 3epKaJIbHO (PeaIbHOCTh Y UJLTIO3MS).

6. CBoiicTBO ciouctoctu 3Hepruii Bpemenu Caera.

7. Bpemst CBeta MMeeT CBOMCTBA UMITYJIbCA, YaCTOTHI, AMILIUTY/IbI, JJTMHBI BOJIHBI.

8. Bpems Cgera 11€10CTHO (CTPYKTYpPHO, cucteMHo). [IpocTpancTtBo. 3mepenue.

9. Bpems Creta qudy3HO B ripejienax 1eJ0CTHOCTU (CUCTEMBI).

10. Bpems CBeTta OTHOCHTEIILHO U TTapaJljieibHO. BpemeHHble JoBymku. OOpaTUMOCTh M HE00-
paTuMoCThb 3Hepruu Bpemenu.

11. Cocrosinue sHeprun Bpemenu CBera yyBCTBEHHO KOHTposupyemMo CBbiiie. OTBETCTBEH-
HOCTb 32 3BOONUI0 SHeprun Bpemenu Ceera. 3anmra ['ocrionom nHdopmarmii-sHepruii AGCOoT-
Horo Ceerta Briciiero nopsiaka. 3epkasibHble (pUIbTpbl 9HEPruil Bpemenu.

12. Bpems Csera B3aumHo EauHo.

13. CBoiicTBO CcxaTus U pacimimpenus sHeprun Bpemenu Caera.

FLILTE
IPoin
OEPATHO
HHBEO, TR

HA FEAIRHOCTH

YT OFMHBO MAPAIHT HPYIOMIEE
HHBOTH IO FYEMIEE FINHEYHOE COTHAHHE

IVXOBHO 3RO THNN OHIPYRMIEE EXCOIHAMIE,
MPOXOEAIEE 3TAN SILILTPALILH

CoHeuHas CUCTEMA, ABJIAACH OAHUM U3 YHUKAJIbHBIX SHCPIECTUYCCKUX CJIOCB B CYIIECTBE QHEP-

TETUYECKOTO CJIOS TaJaKTUKU MJIeUHbII HyTb, C OHHOﬁ CTOPOHBI 3aBUCUMaA OT COCTOSAHUSA COCCI-
13
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CTBYIOIIMX C HEH 3BE3[JHO-TUIAHETAPHBIX CUCTEM U B TOKE BpeMs HajJesieHa CIIOCOOHOCTHIO B CAMO-
passutuu. [Ipornecc [lyXxoBHOI 9BOIIOIMY B3aUMOCBSI3aH U B TOKE BPeMsI HE3aBUCUM OT COCTOSIHUIA
MOTEHIMAIOB OJIMKHUX 3BE3IHO-TIAHETAPHBIX CUCTEM (OT BEKTOPOB MX pa3ButHsi). Kaxas suepro-
cuctema BceneHHOI peanusyeT cBOM BHIOODP B Pa3BUTHH CBOETO CYIIECTBA, 3aMEJISISICh JIMOO YCKO-
PsISICh B pa3BUTHH, ycTpeMJIsisich K EnuHomy Mctoky im0 3a1epKuBasiCh M BHITECHSISICh U3 CPEIbI
sposmoIMoHupyioiiero Ceera.

Ecau eduruunoe Co3narue yeepeHHo 0sudxcemcsi no nymu /yxoeroti ssontouuu xk Hcmoxy ceo-
e20 cywecmaa, k /Jyxosnomy Eourcmey c I'ocnooom, mo ezo yice He cOUmMv ¢ MoKy, u oHo Oydem
C1e008aMb K CE0€ll Ueau He 3A8UCUMO OM MO20, N0 KAKOMY NYMU PA36UBAIOMCSL OKPYHCaroujue eou-
Huurble CO3HAHUSL.

YV eounuunvix Cosnanuii, omauurvix om cocmosiHus Abcoaromrnozo Ceéema u npoxoOsiuux
NOPSIOKOBbILL IMan 360M0UUL K cocmosiiuto Mcmunol Bvicutezo nopsioka, ecms moavko 08a 8vbloopa.:
docmuub cocmosinusi Abconromuoeo Ceema u 360N0UUOHUPOBAMb Odnee AUOO PACHBOPUBCS 8 UHBO-
NOUUOHUPYIOWUX FHepeusix Bpemenu, svimecHsisico U Yynaommsisico.

ITpu nocratounom ycrpemiiennu Ennncrea ennanusbiX sHepruii Bpemenu (Ceera) ConHeuHast
cuctemMa criocoOHa Ha JIyXOBHOM ¥ (pM3MUECKOM IIaHE peasi30BaTh KAYECTBEHHbIN CKAUOK, MOKH-
HYB TEKYILYIO Napajljiesib TaJlakTUKH, U NepedTH B coctosiHue CBeTa Ha Nopsiiok Beiiie, peanusys
noabeM 1o JIyXoBHOM JiecTHULIE. DTO BO3ZMOXKHO IPU YCIOBUM aKTUBHOTO OYMIIIEHUSI U aKTUBHOTO
HarosiHeHus1 cucteMsl sHeprusiMu Cesaroro lyxa. IIpu stom enunnuHoe Co3HaHMe, COBEpIIMBIIEE
Ka4eCTBEHHBII TIepeX0jl B M30TOITHOE COCTOSTHUE Ha MOPsAIOK Beiiiie, oOpa3yet BOKpyr ceOs (B SHEp-
rusx BpemeHun) BOCXO AN BUXPb, IMEHHO TAKUM 00pa30oM yCTpeMJIsisl BCiesl 3a COOOM MO BEKTOPY
Wcrtunsl. [1yTe J1yXOBHOM BOMIOLMYU OKPYKAOIMIKUM 3HeprusM Ku3Hu HaBsa3aTh HEBO3MOKHO. OH
peanusyeTcsi HICKJIIOUMTEIbHO 10 cOOCTBeHHOM Bone kaxoro.

Tloooo6nvle uzmernenust npoucxoosm u 8 2KusHu /Jyxo8Ho 360110UUOHUPYIOUUX N100€, YCmpem-
NEHHbIX K cocmosituto Mlcmunbl, Ko2oa 3Hepeus uenoeeka é0pye cosepuiaem Ka4eCmeeHHblll CKa4oK
no /lyxoenoii aecmuuye. Ilpoucxooum xauecmeenmwlii nepexo0 eouruunoti snepeuu Ceema 6 onazo-
NPUSMHYIO 05 €20 nocaedyrowezo pazsumust cpedy. (M3 nepsozo moma oanHoli meopuu — npoyeccwol
nepexooa eOunuuHol sxepeun Ceéema u3 00H020 HeEP2eMUUEcK020 caos Bpemeru 6 Opyeoli KoHmpoau-
pytomcs Boicuumu Cunramu Ceéema écezoa 6 coenacosaruu ¢ I'ocnooom.) Kauecmeerntvle nepexoovi
U3 00H020 U30MONHO20 CA051 Bpemenu 6 unoli (Ha nops0ok Belue) npoucxoosm npu ucuepnaruu npo-
ueoute2o Hepeemuueckoz20 cnosi Bpemenu ons pazeumus. B amom cayuae Boicuue Cunvt Ceema,
omeemcmeenHule 3a nepexodsl eOuHuuHblx Co3HaHUil mexcoy cmyneHamu (Kak no 80cxoosiuemy, max
U NO HUCXOOSIUEMY 8eKMOPAM), pearusytom oonyck eouruurozo Co3Hanust 6 uHoe uzmeperue Bpemenu
(6 kauecmaenHo unvle ycaosus XKusnu) Ha nopsook Boeiute 0nst npooondiceHus packpouimus U 360110-
uuy nomenyuana Bvicuiezo /lyxoenoeo A (6 snepeusx Hacmosuezo Bpemenu).

IlooobHble ckaukoobpasHvle (K8aHmoegvle) nepexoobl NPOUCXO0SIM U NPU OMpblee INeKMPOHA
OM 3aMKHYMOL CUCEMbl AMOMd, NPU CMEHe UBOMONHBIX COCMOSHUL amMoMo8, NpU nepexooe XuMu-
Ueck020 3NeMeHmMa 8 KaueCmeeHHO HOB0e COCMOSHUE UH020 XUMUUECKO20 3NeMEHMA C MACCOBbIM YUC-
N0M MeHblue npedvloyuyezo. Mamenenue uzomontuolx cocmosauuii Ceema (Bcenennoii).

11! Tocmuoicenue cocmosuuii nopsiokogvlx Hcmun 6 npoyecce sgonoyuu Ceema, ycmpem.net-
HO20 K cocmosiHuto Abconromnoezo Ceema, 161emcsi 0CCMAHOBUNENbHBIM NPOUECCOM.

I1ranema Hubupy paree, 603M0dCcHO, peanvHo npedviéana é cyuwecmee COAHEUHOU CUCTEMbL.

Keanmoevie nepexodel no eocxoosiuemy 6eKmopy peatusylomcsi npu Ycaosuu, Ko2oa CKo-
pochib 360n10UUU eOUHUUHON SHepeuu Ceéema CYuleCmeeHHo onepexcaem CKOpoCnb 60N0UULL MEKY-
wieti napanneau Bpemenu. Eounuunas snepeus Ceema Hadupaem 0ocmamouuslii nomeHyuan Aoco-
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K. ®erucoBa. «Punocodcko-HayyHas teopusi «Bpems Cera». Tom 2»

atomuozo Ceema (Ceamozo /Jyxa), umoosl cosepuiums K8AHMOBbILL CKAUEK: 0eMAMepUaIU308amsbCs
6 MmeKyuem sHepeemuueckom croe Bpemenu u nepeiimu 6 urnoe uzmepenue Ha nopsa0ok Buiue.

B npouecce punprpatmu sHepruii Bpemenu Beenennoii (sneprusmu Csroro [lyxa) peaiuzy-
eTCsl BHITECHEHNE AaHTUBEKTOPHBIX COCTOSIHUM U ycTpemiieHue K Enunomy McToky ouMIlieHHBIX SHEp-
ruii Ceera.

TI'ocnoos ommopeaem om Cebs 6ce anmugexmoproe u nomewaem noo Ceoii [lokpos, éce mo,
umo osudxcemcsi no eéekmopy ssonroyuu Céema.

bnaronapst adekty nepepacnpenesieHusi OCTATOUHOU TSKECTH OT HU3IIUX Napajiieseit K Boic-
MM pean3yercs nepeaaya OCTaTOYHON aHTUYACTOTHOM TSKECTU, aKTUBUPOBAHHON HU3IIIUMU CJIO-
sIMU, HO HE CIIOCOOHOW ObITh UMM OJIOKMPOBAHHOW. BhICIIMe mapasuieny OlynalnT aHTHIACTOTHOE
BO3/IeiicTBHe M3BHE. [Ipy 3TOM y KakJ0ro SHEPreTHUECcKOro Closi COXpaHsieTcst BHIOOp MyTH pa3BU-
tHs. B ciyuae, ecnv sHeprocrctema u3dupaet myTb CriaceHusi, TO IPOMCXOAUT OTTOPKEHHE €10 aHTH-
YaCTOTHOI'O BO3/ICMCTBUS, a B CIIy4ae HEIOCTATOYHOCTH MOTeHLIMaIa — noAkmoydaorcs boxeu Cuibl.

[Momo6HBIe pOoIIeCcCh MPOUCXOAAT U MEXAY SHEPreTHUeCKUMU c1osiMu COTHEYHOU CHCTEMBI.

Bce cymectBo BeenieHHOM yCTpeMIIeHO B IEPBYIO OYepe/b BHITECHUTh U3 ceOst U OJIOKMPOBATh
YyepHyIo JpIpy (B 1eHTpe Beenennoit), 1 B CBobogHOM coctosiHun CBeTa ycTpeMHThesi K MICTOKy.
Enunnunsie sHeprum Ceeta, Bektop Co3HaHUsI KOTOPBIX HarlpasiieH K ['ocriony, umiysbcupyiot ['oc-
MOy O COCTOSIHMM OKPYXKaIoluX ero uepruii Bpemenu (BceneHHoii).

Ymo caedyem Oenamwv Kadxcoomy bodcvemy uenoeexy, koeda e2o0 nocmuzaem oOnacHOCHb
uszene? — moaumscs I'ocnody u npodondxcamo coxpaname ceos 6 Ceeme.
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75000 ch A

Hugpopmayus cospementori Hayku.

Boavwas wacmo maccvt 06vexmos Conneuroli cucmemol npuxooumcs na Coanye; ocmanvHas
UACMb COOEPHCUMCSL 8 BOCLMU OMHOCUMENLHO YEOUHEHHBIX NAGHEMAX, UMEIOUWUX NOUMU KPY208ble
opOUmbl U pacnoNa2arOUUXCs 8 NPeOenax NOUMU NAOCK020 OUCKA — NAOCKOCHU SKAUNMUKU.

Yemuvipe menvutue enympentue naaremol — Mepkypuii, Benepa, 3emas u Mapc (naarnemot 3em-
HOIi 2pYynnbl) — COCMOSAM 8 OCHOBHOM U3 CUAMKANO8 U MEMANN08.

Yemuipe enewrue naanemol — FOnumep, Camypn, Ypan u Henmyn (maxdwce Hazvieaemvle 2a3o-
BbIMU 2U2AHMAMU) — HAMHO20 00.1€e MACCUBHDL, YeM NAAHEMbl 3eMHOL 2PYNNbl, U COCMON 2AA6HbIM
obpazom uz eooopooa u zeausi. Ypan u Henmyn, nomumo 600opooa u zeaus, cooepicam 6 c8oem
cocmage memar U yeapHulii 2a3. Takue naarenmul 8b10eA51I0MCS 8 OMOEAbHDILL KAACC «NEOSHBIX 2U2aH-
moe». Lllecmv naanem u3 60cbMu U Mpu KApAUKO8ble NAAHENbL UMEIONT eCIECBEHHbLE CRYIMHUKIL.
Kaoicoas uz enewnux naanem okpydcena KOAbUAMU NLAU U OPYUX UACTIULY,
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[ Tesme paTy pa" Janna

Cpennee Mepnoa
NOBEPXHOCTH | CYTOK .
Haipaune : Juamerp| Ilnornocts : paccToanne| obpamenns Koa-so
Me [Macea (k1) : TN (C) (B
ILIAHET (Teicks)|  (fen) e | 0T COTHIA | 6 OPONTE |coYTHHKOD
. . . | .Malcr. 1"|[ll||..'..“NM:| (a.e.) : (® roaax)
Mepsypmit | 8 | 3310 | 487 | 543 | ¥480 | =180 | 58,65 0,387 | 024 0
Benepa ] 4,87*10%4 12,1 5,25 +480 243 0,723 0,62 ]
devan | 5 |5976*10%] 12,756 | SSi8 | #S8 | See | 1 1 | 1
Mape 7 6,4*10% 6,67 3,95 0 =150 1,03 15237 188 2
HOmarep | 1 | 1,9°10°7 || 143,76 151 | =60 | =160 | 041 5.2 11,86 16
Carvpn 2 | 5,68-10°° | 12042 | OG0 | SISO | =180 | 044 954 | 2946 17
Ypan 1 8, 7103 512 1,27 s220 | = 0 | 0,72 19,2 L2 15
Hemrym | 3 | 1+10% | 405 | [ | 5008 [E48| o074 30 | 16S 6
]I.]:\'|u[{ L] 1. 3=1022 I 2 32 Il 2 I =230 | =230 Il 6.4 30 4 | 2477 1

(O6paTI/ITC BHUMAaHUE Ha BBIACJICHHBIC HOKa3aT€HI/I.)

B Conamneunoii cucmeme cyuecmeyrom 0se obnacmu, 3anonHenHvle maneimuy meaamu. Ilosic
acmepouoos, Haxoosuyutics mexcoy Mapcom u FOnumepom, cxoden no cocmagy ¢ naanemamu 3em-
HOIl 2pynnbvl, NOCKOALKY COCMOUNM U3 CUAUKAMO8 U Memannos. Kpynueiiwumu ob6wsexkmamu nosica
acmepouoog s8asiomces kapaukosvie naaremol Llepepa, Ilannaoa, Becma u I'uzesi. 3a opoumoii Hen-
MYHA pacnonazaromcst mpaHcHenmyHosvle 00BeKMbl, COCMOosiWUe U3 3amep3uteii 800vl, AMMUAKA
u memana, kpynteiuumu u3 komopuoix aeasromcs [Laymon, Ceona, Xaymea, Maxemaxe, Keasap, Opk
u Spuoa.

B Conneunoii cucmeme cywecmsyrom u opyeue nONYAsyuU MAaisblx men, makue Kak naaHem-
Hble K8A3UCNYMHUKU U MPOSHUbL, OKON03EMHbIE ACMEPOUObl, KEHMABPbl, OAMOKA0UObL, 4 MAKce
nepemewarouuecst o cCucmeme KoOMenvl, Memeopoudsl U KOCMU1eckast nolav. LlenmpanoHoim 06vek-
mom Conneunoli cucmemvl srsemcs ConHye — 36€30a 21a6HO NOCAe008AMENbHOCIU CNEKMPAib-
Hozo kaacca G2V, scenmpviii Kapauk.

B Conanye cocpedomouena nooasasiiowas uacmo 8ceii maccol cucmemol (okono 99,866%), orno
yoepaicusaen c6OUM Ms2omeHuem naanemsl U npouue meaa, npunaonedxcaujue k ConrHeunori cucmeme.
Yemuvipe kpynuetimux od6vexma — 2a3osvie 2uzarmul — cocmasasiiom 99% ocmaguetics maccol (npu
amom bonrvuas uacme npuxooumcsi Ha FOnumep u Camypn — oxono 90%).

MnaveTwb

KapnukoBbie
NAaHETHI

Kaxpas w3 1iaHer, CIyTHUKOB, CJIOW acTEPOMIOB €CTb YHUKAJIbHbIE €IMHUYHBIE SHEPrUu
Cgera, oOpasymomue yHuKaiabpHylo cTpykTypy CosHanms ConHeunoii cuctembl. CosHIle oOpa3syer
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K. ®erucoBa. «Punocodcko-HayyHas teopusi «Bpems Cera». Tom 2»

3aIUTHBINA 3€PKAJIbHBIA SKpaH (3AIUTHBI HEUTPOHHBIN CJIOW) B OTHOLIEHUH OOBEKTOB CHCTEMBI.
OO6bexTh COTHEYHOUM CUCTEMBI Pa3/IesIsSIOTCs TI0 COCTOSTHUIO Ha MPSIMO 3epKaJibHbIe M OOPATHO 3ep-
KasibHble dHepruu Bpemenu (Ceera). EqunctBo Co3HaHUM TJTAHET YCTPEMJIEHO K HEUTpaiu3aivu
Y OTTOPXKEHUIO OT ceOs1 aHTMUACTOTHOM TSKECTH U OT cyinecTBa COHEUHON CUCTEMBI B LIEJIOM C OJ10-
KMPOBAHUEM TPOPEX B CYLIECTBE 3alMTHON 000JIOUKM: B cymiecTBe noteHnmana Connia. B nieiom
cuctemMa yHUKaIbHBIX Co3HaHUH ycTpemieHa kK EnqunoMy McTOKy cucteMsl: K COCTOSIHUIO AOCOMIOT-
Horo Cgera.

Kaxnas u3 mnaner ConHeyHoi crcteMbl 0Onanaetr yHukanbHbiM Komom Co3HaHMs!, yHUKAb-
HBIM TIoTeHIaioM Co3HaHMs1, 3aMOJTHSSl CBOMM CYIIIECTBOM OJIMH U3 MH(OPMAIIMOHHO-9HEepreTHye-
ckux cjoeB B cTpykType Co3Hanusi Bpemenu (CBeTta) CUCTEMBI.

BECOOIHATE. TRHOCTE COAHAHIT
(AL FTYIOCTE, CTPACTH, JABACHNOCTH ) CAILTPYHAM, PAIYVM, ETANOTBORE HHE . BIATOIAFEHHE, CBOBOIA VXA

X
¥

[IRE VY CBOBOIHO PEATBHOCT b
HHEO O CHHPY KM EE YROTHOMHOHIFYIOMIER

ERITHE S IBTP-BFATA bBhLITHI
L 1

] TEEYIHH PEIYILTAT ERTHA I

OPOABRIT HHE

Crpykrypa sHeprun COTHEYHON CUCTeMbl UJCHTUYHA
CTPYKTYype 3Hepruu BceneHHOM, rajlakTUKY, aToMa.

Crtpykrypa 3Heprun Bpemenu (Ceta) CojiHeUHOI CHCTEMbI

ConneuHas cucrema fBJISETCA YHUKAJIBHOW €AMHUYHOU 3Hepruenl Bpemenu (Csera) rajak-
KU Mueunsiil [1yTs, Beenennoii. bazoeiit Kog Coznanus CoiHEeYHO#M cUCTeMBbl HISHTHYEH 6a30-
BoMy Koay CozHanusi cucrembl Cera rasiaktuku Muteunsiii [1yts. bazoBeiit Kon Co3nanus ranak-
MK Mneunsiii [Tyts unentuuen 6azoBomy Kony Co3HaHusl CKOIUIEHME rajiakTHK, BceneHHO.
EnnnaeiM 1i1a Beerr Beenennon 6a3oBeiM Kogom Cosnanud asnserca Enunas Mcruna: CBATOCTD,
Boxwnit Ceet, Boxbsa JIoO0Bb.

Ecau npedocmasumyo Bcenennyro, kax Eounbiii scusoii opearuzm, mo CorHeuHasi CUcmema s161si-
emcst OOHOUL U3 KNemokK 3moz2o opeanusma. KusHo kasxicooli kaemxu Beenennoil coxparnsiemcest 00 mex
nop, noka 6 ee cywecmae dHcusem Hcemuna: scugoim coxpansiemest Hcmok — /lyxosras ceésizo ¢ I'oc-
nooom, — cnocobnocmuv eduruurozo Ceema uznyuams bodicwio Jlio608b.

11! Kaosicoomy sncueomy cyutecmay 6o Bcenennoii caedyem ovims npeocmasumenem Iocnooa:
npedarHvim Hocumenem Mcmunol.

CouHeuyHas cucTeMa, KaKk KOHCTPYKIMS aToMa.

ConHue oOpa3yeT CBOMM CYIIECTBOM 3allUTHBIA HEWTPOHHBIA CIOW U OJIOKMPYET BHYTPH
CBOETO CyILECTBA HEKMH aHTUIMOTEHLMAT YepHOM AbIpbl. OOBEKTHl CUCTEMBI OOPA3YIOT JIEKTPOH-
Hoe oOnako. [Torentman ConHia obpasyercs U3 noreHuana cucteMsl CO3HAHMIA, HAPaBJISIONINX
B nepByIo ouepeib Cuitbl Ha OIOKMPOBAaHKUE YEPHOU JbIPHI (MTPUXOAAILEHcs Ha cuctemy), a B CBoOO.-
HOM TOTEHIMaJe yeTpeMiistiouxcs 1o Bekropy Mctunsl: k Equnomy Mctoky, k coctosiHmio AGco-
motHoro Caera.
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K. ®erucoBa. «Punocodcko-HayyHas teopusi «Bpemst Ceeta». Tom 2»

BuyTpennnii noreniman ConHua (He MPOSBIEHHBINA ISl HAIETO BOCHPUSATHS) 3€pPKAIBHO
00paTHO OTpakaeT CYIIECTBO UEPHOM JBIPBl HA CYIIECTBO CaMOU ke YePHOU JBIPHI, Jiesias CUCTEMY
CBeta MakCMMaJIbHO BO3MOKHO HeBUIUMOH 1yist Tembl. M yem Onmske crictema k bory, Tem cusbHee
ee 3anmra. CBoOoaHbIH noteHman CoHIa yeTpemiiseTcs: o BeKTopy McTuHbI, 00pa3yst BOCXOMsI-
i K ICTOKY BUXpb, MTOIXBATHIBAsi CBOUM CYIIIECTBOM ILJIAHETHI, OOBEKTHI CUCTEMBI (3BOJTIOIIMOHU-
pyioiue suepruu Cpera).

3emHas rpymnma ranet (Mepkypuid, Benepa, 3emiis u Mapc) B cylnecTBe MiaHeTapHOrO JJ1eK-
TPOHHOTO 00J1aKka oOJaka oOpa3yeT 0OpaTHO 3epKayibHbINA ol Bpemenu (CBerta): CymIecTBO Tsxke-
JbIX 2Hepruil CBeta, BHIBOIUMBIX M3 CYIIIECTBA CUCTEMbI ¥ 00OPA3YIONIHX TSKENbIE U YIUIOTHSIOIIMECS
SHepreTryeckue ciaou. V3 MHBOMOIMOHUPYIOIIEN CPEe/ibl pean3yeTcs OTKUM €IMHUYHBIX SHEPrUid
Cgera: oTkuM equHUYHBIX CO3HAHUM AJ1s1 POJOJKeHUs 3Bosmoiuu Certa.

Croii acTepouIoB — MPOsIBJICHHAS pa3ieuTebHasl IpaHb BpemeHn Mexay oOpaTHO 3epKalib-
HBIM CJIOEM CHUCTEMBI (3€MHOM T'PYIIION TUIAHET) U SBOJIIOLIMOHUPYIOIIMMU SHeprusimu CBeTa: BHEII-
Heit rpynnon mwianeT (FOnmrep, Caryph, Ypan, Henrtyn, ITnyton).

CorHile oTpakaeT COCTOsTHHE MOTEeHIMaa 3aliThl CUCTEMBI. [IbIpbl, TPOPEXH, TPEIMHbI YKa-
3bIBAIOT HA pa3psUkeHKe MOTEeHIMaNa 3aluThl, Ha OTKJIOHeHHe BekTopa Co3HaHus (OIHOH U3 TUIaHeT,
r1aHeT). Dkpad ConHua ciaegyer ymeTb unuTath. i kaxaon u3 rianer CosHie oTpakaeT CoCTosI-
HUE MOTEeHIIMaa 3allUThl «IIEPCOHATLHO.

Kaxpiii u3 0ObeKTOB CHCTeMbl TIPeObIBaeT B TOM WJIM MHOM M30TOMHOM cocTostHuu CBera,
KaK U CUCTeMa B I1eJIOM, 3aHUMasi OIHY U3 MO3uIMil B cyiiectBe CBera rajakTuku Mieunsiid [TyTb
Y MHOTOCJIOMHOI BeeneHHou.

Coaneynas cucrema, Kak eJuHn4YHasi SHeprusi Bpemenu (Csera).

ConHeuHas cuctema, Kak equHUYHas1 SHeprust CBeTa, ycTpeMyieHa K COCTOSIHUAI0 AOCOTIOTHOTO
CBeTa ¢ BHITECHEHUEM U3 CBOETO CymeCTBa aHTUBEKTOPHLIX 1 aHTUYACTOTHBIX COCTOSTHUA.

ConHize oOpa3yeT 3alUTHYI0 000JOUKY (3alUTHBIA 3epKaJbHBI 3KpaH) B OTHOIICHUU BO-
JOIMOHKUPYIONTHMX SHepruii CBeTa cucTeMbl (3JIEKTPOHHOTO 00JIaKa TUIAHET). DBOTIOIIMOHUPYIOIHIA
Cger cuctembl ycrpemiieH kK Equnomy Vctoky crctembl, 00pasyst BOCXOASIIYI0 KOHYCHYIO CIIUPaib,
YCTPEMJIEHHYIO K COCTOSIHMIO BekTopa AbcomotHoro Ceera. Bee To, oT yero cucrema Ceta 0cBo-
OO0’K1aeTCsl, IEPEXOIUT B COCTOSIHUE WHBOMIOLMOHHUpPYOIMX SHepruil CBeTa, BHIBOAUTCS 3a I'PaHb
Hacros1iero Bpemenn.

Kozoa uenosex cnedyem [yxoenvim nymem Cnacenus, mo @ npouecce OUUUEHUSI €20 IHEPUU
Kakue-mo uHgopmauu, OyuesHbole U IMOUUOHANbHBIE COCIOSIHUSL, MAMEPUL, OMHOUWEHUSL, Oelicmeus
Mepsiton C6010 AKMYAaNbHOCHb NO NPUMUHE OMKAOHEHUSL UX 8eKmopoe om eekmopa Mcmunul. Yenoeex
He uyecmeyenm 6 IMux UHPOPMayUsX-sHepeusx 2ayoursvt Hemunol. Umenno nosmomy smo om Hezo
yxooum (Cmanoeumcs ONst He2o NPOUNBIM).

Kaxnas u3 enuanunbix 3Hepruii Bpemenu (CBeta) cuctemsbl ycTpemyieHa 1o BeKTopy MIcTuHBI,
€CTECTBEHHBIM O0pa30M OYMINASCH OT BCErO aHTUBEKTOpHOro. OuuileHre 3BOMOLMOHUPYIOIIETO
Cgera (cuctembl) peanu3yercs, Onarogapss HUCXoaAMM u3 Equaoro Mcroka (Kak COBOKYITHOCTU
HUcrokoB) snepruii Cesaroro Jlyxa, BeITecHsIIOMUX 32 nipeaessl Ceera (B HarpaiieHu K ConHily, s
[Tpuponsr 3emiiu — K 3eMHOI KOope) Bce To, uto He yrogHo ['ocniony. danee snepruu Cesitoro yxa
Pa3BOPAYMBAIOTCS M BHOBb YCTpEeMJISIOTCA K VICTOKY cucteMsl: kK ['ocriony, peanusys, TakiuM 00pazoMm,
TIOJTHBIN 1IMKJT ucnoHeHust Bonu Boxbell o ouuIeHrIo 1 BOCCTaHOBJIEHHIO SHepruv BpemeHu.

Suepruu Cearoro [lyxa HbIpAIOT B 3Hepruu Bpemenu (B norpaHnyHyio 30Hy Mexy VictuHoin
1 TbMO#) ¥ BHOBb JJOJUKHBI BBIHBIPHYTB K ['Ocriony (¢ oTueToM O mpojesaHHOH padoTe 1o OJI0Ku-
POBKE BO3HMKIIIEH JBIPBI, Yepe3 KOTOPYIO MPOHUKAIM aHTU4YacTOTh). Hbipsisi B sHepruu Bpemenu,
eMMHUYHBI AOCOMOTHBIN CBET BHITECHSIET HA CBOEM ITyTH aHTUYIACTOTHI (KaK CHETOOUMCTUTE hHAS
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MarnvHa), OJIOKUpPYs UX M BBIBOJS 3a Tpeesibl CBOErO CYIIECTBa, 3a Mpeesibl (CBoel) BpeMEeHHO!
Kuznu. Takum 06pa3om, KaskIpli 13 MCHoMHs0MUX Bosmo Boxkbio OJI0KMpyeT 1 HeUTpain3yeT aHTH-
YacTOThl B ce0e U B SHEPrusx okpysxkamomen Kuznu. UyBcTBYs UCTIOTHEHHOCTh MOPYUYEHHOTO 3a/1a-
HUsA (nonra), eIMHUYHBIA AGcomoTHBI CBEeT pa3BOpavynMBaeTCs M €CTECTBEHHBIM 00pa3oM yCTpeM-
nsercd K bory.

Ucxonsmme u3 Mcroka sneprun Cesaroro Jlyxa (eauHuuHble Hepruun AdcomorHoro Caerta)
U1 (pUIbTpaLK SHEPruil Bpemenu B Toxke BpeMsl UCIIBIThIBaIOTCS ['0CIIonoM Ha coXpaHeHue Ipe-
nanHoctu Emy: Ha coxpaHeHue Bektopa CBSATOCTH.

Bce cymectBo ConHeuHol cucteMsl BpeMsi OT BpeMeHu nipoHu3biBaetcs Cabiie (13 Equnoro
HNcroka) sneprusmu Cssitoro lyxa, puiabTpysch, ¥ B OUMILIEHHOM OT aHTUYACTOT COCTOSIHUU YCTPEM-
nsercs 'ocnogom no BekTopy Mctunbl: k nocnenyomemy stany ouunineHus. CoHeuHast cucrtema,
npeObiBasi B COCTOSIHUM €IUHUYHOW dHepruu Bpemenu (CBeta), HaXomuTcsl B mpoliecce OJIOKUpPO-
BaHUSl U HEUTpaJIM3allMi CBOMM CYILECTBOM HEKOTOPOH aHTHMYACTOTBhl — B MPOLECCE UCIIOIHEHUS
Bonu boxnbeit. U To, kak Connevnoit cucreme (1 3emiie) ynactest Criactuch (ucrionHuB Boimio Boxbio
10 OJIOKMPOBKE aHTHYACTOTHI), 3aBUCUT OT KaXKJOr0 U3 HaC.

Te oywu, xomopwie npebvisaom ¢ Ady, ympamuau Hcmuny, ucuepnaau nomenyuan Bpemeru
2Kusnu u ceoii ne ons yeneii Cnacenust u Cayorcerust I'ocnody. A0 Haxooumcs 6 uenmpe 3emau
u enympu Connya. Ecau npu 2Kusnu uenosex He écmaem Ha cmopory I'ocnoda u He cmpemumcsi
Kk Hemy, mo on o6pexaem cebsi Ha eeunvie myku 6 Ady. 2Kusznv — smo He uepa, munvie aoou.

[ToTtoku coHeuHOTro CBeTa (YacTOThl) MPOSIBISIOT peakiuio 'ocrioga yepes CosHile B OTHOIIIE-
Huu 3emum (YenmoBedecTBa) U KakAOro 4esIOBeKa B OTAEIbHOCTU. B oTHOomeHun koro-to I'ocroas
u3nuBaeT OnaronatHeiii Ceer. B otHOIeHnn koro-to CosHile Beniet ce0st arpeccuBHo. JIyun ComnHia
MOKHO BOCIIPUHMMATb, Kak cTpesibl ['ocrona, Mutyioniye U OYrIaolme.

Tosmomy na 3emne npoucxodsim pazauurvle (ouucmumenvhwie) npoyeccol: 8 [lpupode, 6 ueno-
8euecKoll cpeoe, 8 NO0sIX.

Briciimit Mctok AGcomoTtaoro Ceera ColHEYHOH CUCTEMbI HE TPOSIBIEH IJIsi BOCIIPHUATHUS
YeJIOBEeKOM, TIOTOMY Kak BeKTop AOcomoTHoro Ceeta AGCOMIOTEH U BHIXOAMT 3a rpaHb SHepruu Bpe-
MEHH: 3a TpaHb OTKJIOHEHHOTo OoT MctuHbl CBeTa, — 1 OIOKMpyeTcst HUCXOASIUMH U3 VIcToka noTo-
kamu AbcomorHoro CaeTa.

Bocnpusimue obumeneii Bojcoux 3auuuieHo om ueno8eueckux 21a3 U OmKpbleaemcst moabko
ons uzbpantwix I'ocnooom.

HHEIHA BCT 0K CBET A
BE CODHATE. THHOCTE COMELAHIA COTHE HH Ol CHCTE MhI EINHGE ¥CTPEALTE HHOE CORHAHEE ODTHE YHON CHOTEME
{ 3O, TTYIOCTE, CTPACTH, TABRCINOCTH ) CATLT PYHIM, PATY M, BIAT O BOPE MEA, BAAN OIAPL MHE , CBOS0IA IFXA)

BLICII HE HCTOR
ABCOVTROTHOTO CBETA
COTHAHNA COTHEYEH O CICTE Mk

COOHIE

AHTH
EIEEF ALTF QM AT
TAXECTR
COIHEYBOR
CHCTEM B

CEETA
LIANMET

TEMHOE baIT I
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BusyanbHO B BOCTIpUSITUM YeJloBeKa 00pa3yeTcsl MpOsiBIeHHAs] WUTIO3Us], YTo TutaHeTsl Con-
HEYHOM CUCTEMBI BpaIaloTcsi o opoutam Bokpyr CoiHIa ¥ K TOMY ke MPUTITUBAIOTCS K HeMy. DTO
JIO;KHOE TIPE/ICTABJIEHUE CIIOKWIIOCH 110 IIPUUMHE He 3HaHUs BoxecTBEHHOH cyTu BCEro.

B peasibHOCTH, KaK yXke pacKpbIBJIOCH B IVIaBaX BhILIE (B IEPBOM TOME TEOPHUM ), ECIIU BbIBEP-
HYTb JIOKHYIO MOJIEJIb HAU3HAHKY (HAa000pOT), TO eAUHNYHbIe SHeprun CBera (TJ1aHeThl) yCTpeMIIs-
eMbl CBOOOIHBIM noTeHIanoM ConHIa (3epKaJibHOM 3aIlMTOM, 3epKaJIbHBIM 9KpaHOM) K EquHomMy
Beicmemy Mctoky AdcomoTHoro CBeTa CUCTEMBI: YCIIOBHO — K IIEHTpY cepsl. B peanbHOCTH — 3TO
Bocxonsmas k Ennnomy McToky cuctemsl KOHycHas Clivpalib 3BOJIOLMOHUpYolero Cera, ycTpem-
JIEHHOTO K coctosiauio AdcomorHoro Ceera: o ComHeyHoW 1TiatopMbl (TTPOSIBISHHOTO ISl HAC
ITokpoBa boxbero, kak u 3emHas kopa) — K Beiciemy VcToky cucrtemsl.

Cuna npuTsKeHUs — 3TO HE CUJIa IPUTSDKEHN s, a iepeatoiieecs sHeprusm CBera 0cTaToyHOe
AHTHMYACTOTHOE BO3JIEHCTBHE, OT KOTOPOrO, HAIIPOTUB, CUCTEME CIIE/lyeT OCBOOOXKIAThCSI, TOBBIINIAS
IIPU TOM U30TOITHOE COCTOSTHUE CBOETO CYILECTBA.

HATH IHA NPOABITE HHA PEATBHOCT b

DHepruy IUIaHeT COBEPHIAIOT He 3aMKHYTOe OpOMTalIbHOE, a JIBWKEHHE 10 yCTPEeMJICHHOU
KOHYCHOM cnivpanu oT cymectsa Connua k Beiciemy Mcroky A6comoTHoro CBeTa CUCTEMBI C OTpe-
J€JIEHHOW YaCTOTOM M aMIUTUTY/ION BpallleH!s BOKPYr EarHOro He nposiBieHHOro Bekropa VcTuHsl
CHCTEMBI, 00pa3yIoIIerocsi 3 BEKTOPHBIX OTPE3KOB HEMPEPHIBHO peasn3yIoIIeiicsl Ha KaxkJOM Hep-
reTUYEeCKOM YpOBHE AOCOIOTHON peaslbHOCTH.

U3 2na6 svuue. Cesnzvlearue bodicveil peanvHocmu ¢ stepeusmu Hacmosiuezo Bpemernu (Ceema)
peaausyemcsi 8 npouecce 38ontouuu Ceema cucmemol U BONNOULCHHBIMU 8 SHEP2EMUUECKOM CA0€e I80-
noyuorHupyrouumu eOuruurbimu Coznanusmu (uacmuuxamu Ceema).

CoBoKynHasi 3Heprus IUIAHeT cucTeMbl oOpasyer EnuHyto sHepruio Bpemenu, cocrosiyo
U3 MPSAMO 3€PKAJIBbHOTO M OOpaTHO 3€PKAJBbHOIO KOHYCOB 3BOJIOLIMOHUPYIOIIETO M BBIBOAUMOIO
3a Boxwuii [TokpoB mHBOMOIMOHKpYMomero Ceera, ortopraemoro ['ocriogoM. CyiecTBo 0OpaTHO
3epKaJIbHOro KoHyca sHeprur Bpemenu (CBeta) cucTeMsl YIUIOTHEHO M HAXOIUTCSl BHYTPU MaTepu-
aJIbHOTO cy1iecTBa 1iaHeT, ConHua. 3710 He sBisercs boxbell pealbHOCTBIO ¥ TOTOMY COKPBITO AJ151
3pUTETLHOTO BOCHIPHUATHS YesioBeKa. [ocronp Oepexker uenoBeka OT BCAKOro 37a.

Hmenno nosmomy uenogexy He caedyem nposensimo 8 cebe kauecmea 31da.
Yenoseky credyem coxparsime ceost 6 Ceeme, ycmpemasisi coli 630p k 1'0cnody u HenpepvigHo
MONACY.
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CymiecTBo npsAMO 3€pKaJIbHOTO KOHyca SHEPruu BpemeHu CHUCTEMBI €CTh BOCIPUHMMAEMOE
HaMH IpocTpaHcTBO (Hepruu [Ipupoasl), HanonHsomeecs sHeprusamu Cesaroro lyxa u ycrpems-
folieecst K coctosiHuio AdcomoTtHoro Caera.

[lnyToH

Hentys

" TMepxypmi

Yenosex socnpuHumaem sHepeuu naavem 6 3ameonreHnom memne. Ecau cpasnumo Conneunyro
cucmemy ¢ amomom, mo 3Hepeust NAaHem Oyoem UOEHMUUHA INEKMPOHHOMY 0ONAKY BOKpYe sS0pa
cucmemvl (8okpye Coanya).

Anepeus /THK Ceemnozo uenosexa obnadaem Ha HeCKOAbKO NOPSIOKO8 OONbULell CKOPOCbIO
(uacmomoti, nezkocmulo), uem sHepeuu 3eMHol Kopwl, sHepeuu /JTHK pacmumenvHozo u sHcueomnozo
Mupa. [losmomy uenosex 8ocnpuHuMaem Hu3uiue SHepeul KaxK Obl 8 3amMOPMONCEHHOM (3ameoneH-
Hom) cocmosiHuu. Hneonouuorupyouue snepeun arooeii npedvléarom 8 3amopmMOoHNCeHHOM COCIOSIHUU
(Cosnanus u gpusuuecku).

Eouruunvie snepeuu pazoenenrozo Ceema ¢ Abcontomnom ceoem cocmosinuu sieasiiomest Eou-
Hoim Abconromubim Ceemom. To ecmwv, cyuwecmeo u Cosnarnue Connya u naanem cucmemol ¢ Hcmume
ceoeli siersiemcsi EOuHbiM yeavim u npu nogvluleHUuUn UOPAyULl c60e20 CYuecmaea Cmpemumcsi K 60C-
coedureruro. [losmomy npu ycmpemaenuu xk cocmosinuro Ucmunol Kaxicooeo u3 U30MonHvix coCmosi-
Husi Ceema cucmemwl peaausyemcest coeourernue Ceema 6 Eounvtii Abcorromuwiii Ceem. A 6 npouecce
asontouuu Ceema npoucxooum coeOuHeHue IHepeononell (Kak mexcoy ao0bmiu, makK u mexcoy naave-
mamu): coedurerue bosicvux peanvrocmeti (8 yxe). «[lokopenue» A100bMu KOCMUUECKO20 RPOCIPAH-
cmea s18As1emcst Opedom, NOHCHIO: NOKA3AMeNeM UeN0BEUECKOU 20PObIHU.

Panuyc BpaiiieHrst BOKpYTr BEKTOpa BOCXOJISIIIIETO KOHYca eCTh TIOKa3aTellb 3aTOPMOKEHHOCTU
sHepruu CBeTa IJIaHEeTHI.

UYem O6mke tutaHeta Kk CodHILY,

— TeM TsKeliee ee dHeprus, Tem Oojiee OHa olmlymiaeT Ha ceOe 3pdeKT nepepacnpeaeneHus
niepefaonieicss ot CoHIIa OCTATOUHOW aHTUYACTOTHOM TSIKECTH,

— 1eM cnadee 3amuta boxbs (Boxwuit [Tokpos),
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— TeM Oosiee YCHIIMI clieyeT MpuilaraThb IUIaHeTe AJIs BBIIIPABJICHUS BEKTOPA SHEPTUH CBOETO
CyLIeCTBa 110 BEKTOpy VcTuHBI.

s eonnowarowguxcst Ha 3emne uenoseueckux Oyut (0cobento 8 nacmosiujee Bpemsi) 6 kaue-
cmee npoxodHcoeHUst Nopsi0K08ozo punrempa Bpemenu (nocaedyrouezo smana 360110uuit YHUKANbHOZO
Abcontomnozo Ceema) snepeemuueckuli cnovi Bpemenu 3emau s18asiemcesi He npoCmviM UCHbIMAHUEM
6 bopvoe mexcoy Ceemom u Tomoti u 603modxcHvim Cnacernuem. Cnacerue edunuurozo Ceema écezoa
803MOMCHO U moavko ¢ I ocnodom!

Uem Oniske K 3Be3JIe CUCTEMBI pacIioNoXkeHa TUIaHeTa:

— TeM OoJiee OHA MOpakeHa STOU3MOM,

— TeM Oosiee yToHUeHa JlyxoBHast cBsi3b ¢ ['ocrmonom, TeM MeHsbIe B Heit boxbero Ceera, Tem
MeHee OJlarogaTHbl ee SHePruu,

— tem Ooniee Co3HaHME IJTAaHETH! OT BeKTopa VICTUHBI, TeM MeHbIIUM roTeHIpanoM Co3HaH!
(PazymHoCTH) OHa 0OMagaeT, TeM MeHee TiaHeTa JlyXOBHO HPaBCTBEHHA M OTBETCTBEHHA,

— TeM OoJiee TUIOTHBIE ee SHEPruH, TeM OoJiee pa3IpoOIeHbl OHH.

N Haobopor.

Obpamume eHumarue: snepeun 2Kuznu (snepeuu I[Ipupoodet) npebdvisarom 6 00HOM NPOCMPAH-
cmee — 6 00Holl bootcveli peanrvHocmu. A 6vi600uMble u3 cucmemvl 2KusHu snepeuu Hacaausaromest
opye Ha Opyea, YnAoOMHsISIChb, U 8 3eMHOLL Kope pacnaoaromcsl.

ITponecc spomouuu Ceera B 3eMHOI rpymnne ruiaHer (Mepkypuii, Benepa, 3emiss, Mapc)
CYILIECTBEHHO 3aTOPMOKEH B CPABHEHMU C BHELTHUMU I11aHeTamu cucteMsl (FOnurep, CatypH, YpaH,
Henryn, IlnyToH). B cBsA3M ¢ 3TMM, Ha 3eMHYIO I'pyIIy ILJIAHET IPUXOAUTCS MEHBIIUI MOTEHLMAI
u3IydaeMoro B cucremy AocomotHoro CBeTa B CpaBHEHUH C MOTEHIINAIOM IUIAHET-TUTAaHTOB. YeM
Uuine Hepruu IJIaHeThl (SHEPreTHUECKOro CJIosI) OT aHTHYACTOT, TeM Oojiee ONarocTHel (Msrde)
SHEpPruM COJHEYHOIO CBETA B OTHOIIEHUU ITOM IJIaHETHI.

Imo makdice npos8ASEMcs U 8 OMHOULEHUU KAHCO020 Henoseka 6 omoenvHocmu. Yem Yuwe
oywa, Co3Hanue, opeanusm, sHepeuu Kusnu uenosexa om anmueeKmopHvlX COCMOSIHULL, mem MeHee
um owgymumsl wacmomsl boowcvezo punvmpa.

Kaxnas U3 maHeT sBJsieTCsl CYIIECTBOM OJIHOM M3 YHUKAJIbHBIX TOPSIAKOBBIX Mapauiesieit
(u3oTonHBIX coctostHuil) Bpemenu (Ceta) CoTHEUHOM CUCTEMBI, Pa3JIe/ICHHBIX MEX Iy COOOM MOPSI/I-
KOBBIMH 3epKaJIbHBIMU TpaHsIMK JlyXOBHOW HPAaBCTBEHHOCTH M OTBETCTBEHHOCTH, 0Opa3yeMbIX HHUC-
XOIANIMMU ¥ BOCXOJISIIIUMH BCTpeuHbIMU oToKamu AbcomotHoro Ceera (Cestoro [lyxa), duib-
TPYIOIIMX U PACHPeeISIIONINX N0 COCTOSTHUAM 3Hepruu Ceera.

Cocrosinue sxpana CoHIIa OTpakaeT TeKyIlee COCTOSIHUE SHEPTUU IJIaHeThl, a pearupoBaHue
CosHIIa POUCXOIUT MO MPUYMHE OTCTaBaHUS OT TeMIoB 3BoyoMU CBeTa (TajlakTUKU MUleuHbIi
[Tytb, BeenenHo) 1151 ycKkOpeHHOTo mporiecca (priibTpaliui SHEPruil MIaHeT.
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BEIOKHFYEMAA AHTH HEFTHA

h-_-"'""-—-—-_______‘_‘_ HHSOPAMAINOHHO SHEFTETHYE CKHI IMOTEHIHAT 3BE 3R]

{ A HTHOMR OBOTOYEKH )
{ HIGIW H HCTOK OTPARAEM OO CBOBOTHOTO CBETA )

Mexny cymectBom sHepruid ConHna (3alyTHON OOOJIOUKM) W SHEPTUSIMH IUIAHET 00pasy-
ercst 3(peKT nepepacnpeeneHnst OCTATOYHON aHTUYACTOTHOM TSKECTH, OCIA0EBAIOIIHIA [0 BEKTOPY
OTJaJIeHus1 SHepruu 1aHeTs or CoHua.

3eMHas rpyIa IUIaHeT IepeiaeT OCTaTOYHOe He OIIOKMPOBAHHOE AHTMYACTOTHOE BO3/ICHICTBIE
T10 BOCXOJAAIIEMY BEKTOPY B HaIlpaB/ieHUU Bricimx miaHeT cucteMsl. B cBolo ouepess Bricive nua-
HETHI CHCTEMBI YCTpEMJIEHBl B NIEPBYIO O4Yepeb OJIOKMPOBATh MEPEAAIOIINEcs] U3BHE aHTUYACTOTHI
1 B CBOOOTHOM COCTOSTHUM YCTpeMHThCsI K MCTOKYy.

IIpeocmasvme, umo évl npedvisaeme @ noHe Ilpupodvl 8 cOCMOsHUUL OMOOXHOBEHUS, HACAA-
HCOasICh ee 38YKAMU, Kpacomoi, apomamamu. Bopye k mecmy eauiezo npedvleanusi noowsesdcaem
WYMHASL U NpazoHas moana (aHmuuacmomuoe 8o3oeiicmaue). Ymo npousotioem ¢ auum OYiule8HvIM
cocmosiHuem? — ono ymsidceaumcsi. Boamooicro, nododoroe cocmosinue owgyuwaem u cyusecmeo Boic-
wiux naarem ConHeuHoli cucmemsvl 8 pe3ynvimame nepeoaroue2oCcsi AHMUUACIONHO20 8030elicmaus
CO CMOPOHbL HUBUUX NAGHEN.

Packpvimue meopuecko2o nNOMeHYUaANa 4en08eKa 803MONCHO M020a, K0z20d OH 4yeécmeyem ceos
3AUUU4EHHO.

TaK, B EHHHOﬁ cuctemMe 1uiaHeT COJTHEYHOU CUCTEMBI peamn3yeTcAa B3aMMHBIN O6MCH, B3a-
WMHBINA KOHTPOJIb I/IH(bOpMaI_[I/IOHHO—SHCPFCTI/ILICCKOFO COCTOAHUA, B3aUMHasA IMOAACPIKKA, B3AUMHOC
YCTPEMJICHHUE K COCTOAHUIO EﬂHHOﬁ I/ICTI/IHBI, 6)'[8.1"0,[[3[)5[ HUCXOOAIIMM M BOCXOOAIIMM ITOTOKaM
AOCOTIOTHOTO CBeTa, ITPOHU3bIBAIOIIUX CUCTEMY.

YPAH

BEHEPA 3rai18
MEFEYPHI

HENTYH

ALAPC
ILT¥TOH

YeronunBocts COTHEUHOHN CUCTEMBI (B €€ HACTOALIEW CTPYKTYPE) 3aBUCUT OT ITpoLecca 3BO-
mouuy cucteMbl CBeTa: OT IOCTIEBaHU A IBOTIOLIMY CUCTEMBI 3a TEMIIAMU 3BOIOLMU CBeTa ralakTUKU
Mneunsiit [1yTs, Beenennoil.
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Suepretuueckue cnor ConaHeyHOW cuctembl (Hepruu 1wiaHer u CoJHIA) B3aUMOCBSI3aHbI
Mesxay coooi. [ToHMKeHre YacTOT OHOTO M3 CJIOEB BO3AEHCTBYET Ha TIOHWKEHUE YacTOT B IIEJIOM
sHeprocucteMbl. I Ha000pOT, MOBBIIIEHHE YaCTOT OJHOTO M3 CJIOEB OJarorpusTHO BO3/IEHCTBYET
Ha MOBBIIIEHUE YacTOT B I1eJIOM crcTeMbl. Hanbornee cnaxxeHHO mpotiecc aBosoryy CBeTa CUCTEMBI
peanusyercsi Toraa, Korjaa BCe CIOW CUCTEMBI SBOJTIOIMOHUPYIOT B TaKT (PUTMHYHO).

Takas sce 63auM0OCBs3b NPOUCXOOUM U MeHCOY SHepeusimu pacmerue — Coatye, HugomHoe —
Connue, uenogex — Connue. Kozo-mo snepeuu Cesimozo /yxa noozonsirom k 3eonoyuu (Ceema). Kozo-
mo 'ocnody nodzonsme He NPUXOOUMCSL: mex, Ko nocnedaent 360M0UUOHUPOBAMb cam (Kmo uye-
cmayem pummvol Beenennoii).

Kaowcoomy uenosexy Connye ceemum no-ceoemy, nepeoasasi YHUKAAbHbIL NOMOK UHgbopma-
uuii-snepeuti, ourvmpyrouwuti u ycmpemasirouwguii Cosnanue no eexkmopy Hcemunwi: k I'ocnody.

B cymecrse equanuHo 3Heprun Bpemenu (Ceera), nocrneparonei 3a TeMrnom yxoBHOU 3BO-
JIOLIMY, YMEHbILAeTcs 107151 OOPaTHO 3€PKajIbHOM COCTaBJISIONIEH U MOBBIIAETCS A0JS MPSAMO 3ep-
KaJIbHOM BILJIOTh IO BOBMOKHOTO OOHYJIEHU S (HEUTpaIn3aliii) 0OpaTHO 3€PKATbHOM COCTABIISIONIEH.

JIoou moeym na 3emne scumsv 6 baazocmu, nposiensisi bocwio Jliob6oeb Opye k Opyey (He 3a6u-
CUMO OM pAcsl, HAYUU, peauzuu, noad, 8603pacma,).
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Ipouecc /yxoerozo Eouncmea (eoccoeounenus 6 /yxe) peaausyemcs Ha /lyxosHom naare
U nposiensiemcst Ha gousuueckom naare. B snepeusix nacmosimezo Bpemenu nposiensiemces peayavmam
Hameperuli, delicmsuli (uenosexka, nooeli).

Iposienennoe /lyxosrnoe Eouricmeo, Eouricmeo nomenyuanos (Cosnanuii, snepeuti): a1oou 00o-
COUHUMUCH, YMOObL OOUUMU CUNAMU PEUUMb KAKYIO-TNO NPOOAEMAMUMHYIO CUMYAUUIO.

Honyuas ungpopmauuro Hcmumnvt Bvicuieeo nopsioka (o komopoii evl paimee He 6edanu)
U3 KaKkozo-aubo UCMouHUKd, 8bl noayuaeme ee Ha camom oene om I'ocnoda. Imo eac Jyxosno npo-
ceemasiem I'ocnoow (Cunvt boorcou).

Ecnu 3emuble rpynmel iadet (Mepkypuid, Benepa, 3emiiss, Mapc) 0CO3HaHHO BBIIPABAT BEK-
TOp HEPrUM CBOETO CYIIECTBA MO BeKTOpY VCTHHBI, Mpuiiaras JOCTaTOUHBIE AJIs1 3TOTO YCUIIHSA, TO
ConHeyHasi cicTeMa B 1IEJIOM MOXKET MepeiiTu B cocTosiHre AOcomorHoro Certa, JOCTUTHYB MOJTHOM
noOens! Hag ThMoit (Beereno peanusoBaB Bomo ['ocriona) u yaocrousnvics Cnassl Boxbeit.

Ecau 6v1 a100u kax MOKHCHO MeHbUte 021510b186AMUCL NO CMOPOHAM (U3 UYECMBA 3A8UCTU,
U3 cmpaxa), a 6Mecmo 3mozo HanPaeasiau ceoe 6HuManue k Mlcmoky ceoeii oyuiu, akmusupys u pas-
susas /yxosnyto cesizo ¢ I'ocnooom, 610kupyst u Helimpaausysi 6 cebe Heeamus, /JyxoeHo u Ha pusu-
uecKkom YyposHe ouumascy, peaausys Boaro booicvio, a ne anmucun, nposensis Opyez K opyzy mepnetue,
JI10606b, noHumarue, nomozast Opye opyey 6 OuUUueHUU, Ycmpemasis no eexkmopy Mcmunot, mo suepeuu
3emau, noevicus uacmomol, HANOAHUBUUCL OOCMAMOo4HbIM homenyuaaom boscecmeernnozo Ceema,
Mo2au Obl MPAHCHOPMUPOBAMBCSI UCKAIOUUMENLHO 8 NPSIMO 3ePKANbHYI0 SHepeuto Bpemenu (Céema)
U COBEPUUMb KAUECMBEHHDI CKAUOK K cocmosinuto Abcontomnozo Ceema Buvicuiezo nopsioka, noku-
HY6 3Hepeuu Bpemenu. Jlubo npsimo 3epkanvhoe cyuecmeo Yenogeuecmaea, omoeausutucy om aHmiut-
UACMOMHOU Yacmu u OOCMamouto Jyxo8Ho 380M0UUOHUPOBAE, MO210 Dbl 8CeleN0 nepeLimiL 8 COCO-
snue Abcomomnozo Ceema, nokunye mekyuwuii caoui Bpemenu (nHacmosiuyio 3emHyto peanbHOCHb ).
9mo He mug, 3mo pearbHOChb.

IIpeononosicumenvro, naemena aymekos U maiiss He Ucuenu, d COXPAHUMUCL 8 NPEeNCHell
Boorcveii peanvocmu: I'ocnoow ux oepadun 3epkanvhvim Ilokposom Ceoum. A szoucmuunas uacmo
Yenoseuecmea nozpy3unace 8 3eMHy0 peaabHOCHb HA NOPSIOOK HUDICE.

B cBoto ouepenp, 3eMHYIO IPyIINy [UIAHET MOKHO TaKke pa3JeuTh Ha OOPaTHO 3epKaJIbHYIO
MHBOJIIOLMOHUpYIoIYI0 (Mepkypwuii, Benepa) u Beinpasiissemylto o Bektopy Mcrunsl (3emis, Mapc),
SHEPruM KOTOPBIX MPEUMYIIECTBEHHO 3BOJIOLMOHUPYIOT, Oynyun noarossieMbiMu CBblllie: Koraa
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BHEIIIHEE BO3/ICHCTBHE OMEpekaeT Mporecc MpoOykICHUs, OCO3HAHUS (CAMOOCO3HAHUSI, CAMOOYH-
meHus1, JJoOpoBonus).

Tlosmomy Co3narue pacmumenvHozo U Hcugomrnozo Mupa 3emau 360110UuoHUpYyem nocpeo-
CMBOM UBMEHEHUS. KAUMAMUMECKUX YCA08UlL: nocpedcmeom eo3oeiicmeusi Boicuumu Curamu Ceema
HA UBMEHEHUe KAUMANUMECKUX YCAOBUIL.

Tosmomy Cosnarue boavuteri uacmu aroeti, OMCcmarouux om npoyecca /Jyxoeroii 360a0uul,
npooOYHCOaemcsi U 380MOUUOHUPYem, 01az00apsi PUNLIMPAYUL BHEUHUX SHEP2ULl, U MOALKO NOCAE
K HEKOMOpOoU 4acmu aro0ei npuxooum ocozHauue, nonumarue 3axornoe Hemunol u Mcmurntoi cymu
3emnoui Kusznu. Taxkum odpazom pearusyemcsi omdxcum Co3HAMENbHOU uacmu A00eil Om Hepasym-
Houl. Xoms a00u mozym He noogepeamsv cedsi [yxo8HoIM U huzuuecKum UCNbIMAaHusM, ecau 6yoym
806pemsi J[Yxo6HO 360NI0UUOHUPOBAMb, 0Opawas ceol auk K I'ocnody.

EnunHcTBO noteHmanos sHepruit CojHIla ¥ 3eMHOU TPYIITH IJIAHET 00pa3yeT 3alUTHYIO SHEP-
reTUYecKyIo 000IOUKY (HEMTPOHHBIH CJIOM) B OTHOIIEHUH (OTHOCUTENbHO) CBOOOAHO [IyXOBHO 3BO-
TOLMOHMPYIOUMX 3Hepruil Boiciux mianet cucrems! (YOnutep, Caryps, Ypan, Hentyn, [lnyTon).
[TryToH B GOJIbIIEl Mepe MPOSIBIISET TOUKY pa3/ieIMTeIbHON I'paHy (Ha MpUMeEpe Y3KOU rOpIOBUHBI
MECOYHBIX YacOB) MEX[Y MOCEIYyIOIUM ypoBHEM 3Hepruu Bpemenu (BceneHHON) — Ha MOPSAOK
Beie.

B cnydae, ecnu 3emMHasi Tpymia 1iiaHeT He Oy/eT mpuiarath JOCTAaTOYHBIX TPOTUBOAEHCTBYIO-
IIUX aHTUYACTOTHOMY BO3JIEHUCTBHUIO YCUJIMIA, TO B 3TOM ciydae cucteMa CBeTa MOXeT OBbITh IOTJI0-
LICHA.

ILTAHE Thl CH CTEM bl

NOCTOMAEMAA ILTAHET A

-0 ® ©

YEPHAH JhIPA OEPEPACTIPEJETHNMI ARCH ETOKHPYEMAHA THEECT B

Ecm CymecTBo HM3IIEN TUIAHETHI (E)HCPFCTI/ILICCKOFO CIIOH), YTAXKEJIMBIIUCH 10 MAKCUMAJIBHO
BO3MOKHOTI'O IIpeeiia, OKa3bIBA€TCA MOTTIOIEHHBIM I'IepHOI‘/,I ,HI)IPOfI, TO HArpy3ka HOF)IOH_ICHHOfl Ij1a-
HETHI ITO 6JIOKI/IPOBaHI/IIO dHTNYaCTOT U3BHE (I/ICXOILHH_IEU{ oT COJ'IHI_[a) nepepacnpenci-aeTcd 1o BoCxo-
AAIEMY BEKTOPY MEXKAY NOTCHIHUAJIAMU TVIAHET CUCTEMBI. B PE3YJIbTATE MOKET YTAKEJIUTLCA CyLIC-
CTBO Ka)KHOﬁ M3 TVIaHET 1 CUCTEMBI B LIEJIOM.
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~

CHCTEMA JO MOTTOW EHIA ILTAHE ThI

CHCTEMA MOCTE IIOT TOIE HHA NMIAHE TH

JAINNHEEHHOE COCTOAHHE CHCTEMBI
( OCTAHOBEA PAIBHTHA, « TEHB CYFPEA« )

Mui, 3emasne, npebvisaem kax Ovbl Ha nepedosoii 8 bopvoe Ceema co Tomoll u okazvieaem
nomoutp 6 3gonouuu Ceema HeutHeli zpynnol NAGHeN.

Ymo nam caedyem coenams ?:
— OMKA3aMbCsL OM SHEP2ULL 3eMHOLL KOPbL, 6EPHYMb UX 3eMAe,

— nomous 8occmarosumu IIpupody,

— npocmums u 0OHIMb OpYye Opyeaa,
— noxasmucs neped I'ocnodom 3a epex Adama u Eevl u 3a 6ce mo 310. Komopoe Ko2oa-auoo

ObLIO NPOSIBAEHO 8 MOOSIX.
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I'masa 9. Co3Hanue aToMa

Bceskuit atom (kak U Matepusi) eCTh U30TOMHOE COCTOsiHME equHuYHOro Ceera (OTJIMYHOTO
ot cocrosinust AdcomoTtHoro CeeTa).
Bcesikuit atom (kak 1 matepusi) ecth equnuiia Bpemenu (Ceerta).

Bce cywecmeo Bcenennoli usHauaavHo ecme eOunuuHas sxepeusi Abconromnozo Céema, 6A0Ku-
PYIOWASL CBOUM CYULECTBOM HEKOMOPYIO MACCY AHMUYACTONbL (4ePHOLi ObIpbl), U3-3d U€20 NPOUC-
X00um pacuiennenue YHUKAAbHoU cmpykmypol (cucmemol) Eounozo (u edunuurozo) Abcoaromnozo
Ceema Ha MHOJCECBO MAKPO U MUKPO €OUHUUHBIX dHepzocucmem ymsicenennozo Ceema. Eounuu-
Holii Abconromuwiii Ceem Beenennoii, ynnomussce (npoxoos nOpsoKo8wlii sman pa3eumust), ycmpem-
Asiemces 6Ho8b K cocmosnuro Abcoaromnozo Ceema, 360M0UUOHUPYSI.

Imo 206opum 06 udenmuurocmu cmpykmypel Ceema Beenennoii, ckonaenuii 2anakmuxk, 2a1ax-
MUKU, 8CAK020 POOA MAMeEPUl, 36€30HO-NAAHEMAPHOLL CUCIEMbL, 368€30bl CUCTEMbl NAAHEM, NAd-
Hembl, CNYMHUKA, JHCUBO20 CYULeCmEd, eOUHULbL MAMepPUL, amomd, 31eKmpoHd, HelmMPOHHO20 CA05,
HelimpuHo u mak danee no mepe opoonernus Ceema.

Bce cyuecmeo Ceema Bcenennoii ycmpemneno coseputums nOAHbli (3066PUIEHHDLIL) YUK I80-
AIOUUUL C80€20 CYULECMBA U 6HOBb GepHYMbCs K cocmosHuto Abcontomnozo Ceema (6e3 ympam
u nomepw).

Tlosmomy «monumecsv 3a oouMCarOWux eac u npokauHarouwux eac» (croea I'ocnooa Hucyca
Xpucma cvina booicvezo), umobwvt u um 6vime CnaceHHbIMIU.

Homoaumcs, dopozue dpamwvst u cecmpol.

Cnacubo écem épazam Moum 3a mo, Umo OHU Nomozau MHe cmamv Oaudice k Tebe I'ocnoou.
TIpocmu u nomuayii ux I'ocnoou (écex epazos moux) u oopamu ux k Cebe. AmuHbw.

IIpocmu u nomuayii I'ocnodu kadxcoozo uenosexka Ha 3emne om comeoperust smozo Mupa.
AmuHp.

Baoicro, umoobbwl 6 saweii oyue He OblLro mecmo oas 3aa. Oceobooume OyYyuty ce0H Om 8ce20
Hedoopoezo! H moavko mozoa 6 dyute sauteri cmoxcem noceaumuocsi I ocnodv. U mozoa et cmosceme
ovime CeemunvHurxom boocoum yorce mym — na 3emae. /la oyoem mak! AmuHo.

AtoM — 370 crctema eaquHuaHOrO CBeTa, cocTosmas u3 eAMHNYHBIX MUK pocucteM CBeta, 0110-
KHPYIOIIAasi CBOMM CYIIIECTBOM HEKOTOPYIO MacCy YepHOH JbIPBI, paBHO pacrpeneneHHylo I'ocnogom
Mex]1y BceM cyiectBoM Ceera BeeneHHOT.

Baokupysa nopyuennyro I'ocnooom 0onro ueproii ovipul, edunuuras suepeus Céema 6HO8b 803-
gpawaemcs k I'ocnody ¢ uyecmeom ucnoaHenHozo oonza.

Jopoeue, nam Hado eeprymucs oopammo Jomoii — k boey!

Tomoorcem 3emne éeprymuocs [omoii!

Cucrema CBera atoma ycTpemJyieHa K OTTOP;KEHHIO OT CBOETO CyIIeCTBa aHTUYACTOTHOTO BO3-
NeWCTBUS U BHOBb K cOCTOSTHUIO AOcomotHoro Ceerta (peanusys ITUKJ).

Hmenrno nosmomy snepeuu [Ipupoost yupkyaupyrom.
Inepeuu Ilpupoowl, kak u écs Bceaennas, oonadarom Co3Hanuem.

l'ocnoap Be3necy.

Kaoicowtii uenosex — smo uwacmuuya boea na 3emae.
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SHepeuu sauiezo op2aHu3Ma, sIBASIIOUWUECS COCMABHOU uacmuio sHepeuti [Ipupoodet (360n0uu-
oHupyrowezo Ceema), HenpepvigHo mparcaupyrom I'ocnody ungopmayuro 0 COCMOSHUU BONNOUIEH-
Hoti Oyuiu (6ekmope CO3HAHUS, HAMEPEHUSX, OYulesHOoM cocmosiHuu). eiicmeus ucxoosim u3z (6aazux
U060 He bnazux) HamepeHuii atooel. Yenosex monvko nomvicaun o uem-mo, a I ocnoows yowce 00 smom
eeoaem. I'ocnodb nonyckaem momy Al UHOMY Oelicmeuro Oblms. 3adaua oYU — He OCKBEPHUMbCS,
a OCKBEPHUBUUCH, NOKAsimbcsi neped [ 'ocnodom u ckoppekmuposams ceoii nyme k boey. Caedyem
KOHMPOAUPOBaMs CeO3s1 NPU Kancoom uiaze epementozo nymu xk boey.

Kaoswcoomy uenosexy caedyem ocosname gezdecyuspocmv locnoda (6 sHepeusix opeanusma,
8 OKpyxHcarouux suepeusix [pupoowt), umobsl nonumams, umo om 2aa3 u yueii I'ocnooa nuzde ueno-
éexy He ckpuimuvcst. I nyno npedcmaenerue arodeti 0 mom, Ymo Umi MoXcem 0blms Ymo-mo COKPbImo
om I'ocnoda. Ceoum n100sim Heooxooumyro ungopmayuro I ocnode nepedacm Ceoum cnocobom (max
pabomaem /JlyxoeHas cési3v).

Kmo u3 arodeii u kax eo3odeticmayem Ha okpydxcarougue suepeuu Kuznu (snepeuu Ipupoosi)
00 3mom HemeoneHHo nepedaemcs I ocnody (cyuecmeom 3emau, snepeusimu [pupoost).

OO0bsicHeHHE CylIecTBa aToMa B COBpPeMeHHON (pu3uke (He MMelomiel Mox coooi
¢dynnamenTta boxkecTBeHHOro npoucxoxkaeHus1 Beesgennoi).

soaopoAa yrnepoa
6 anexTpoHOB 6 anekTpoHoB
1 anexTpoH
. . .
/ / |
1 npoToH f
[
+ B npotorHos + 6 npoToHoB
6 HelTpOHOB 7 HEMTPOHOB
1 12 13
1H 6C 6C
a 6 B

Amom cocmoum u3 s10pa u OKpYHcarouyezo e20 INeKmpoHHoz20 oonaka. HAopo amoma cocmoum
U3 NPOMOHO8, HECYUUX NONOHCUMENbHDBII 3aPsi0, U HEMPANbHbIX Helimporos. Macca npomona pagra
Mmacce Helmpona. OmpuyamenvHo 3apsadceHHble NEKMPOHbL 8DAUAIOMCSL BOKPY2 C80€ll OCU U OOHO-
8PEMEHHO BOKpYe 0pa amoma no opoumam. Koauwecmeo npomonos pasHo koauuecmey 31eKnpoHos
6 HelimpanvHom amome. lIpaxmuuecku 6cst macca amoma cocpeoomouena 8 e2o s1.0pe, mak KaK macca
NeKmpoHa cocmaensiem cezo auutv 1/1836 uacmo maccel npomona. [lromuocms eeuyecmea 6 siope

¢panmacmuuecku eeauxa — nopsoka 1013—1014 2/en’. Cruueunvii KOpOOOK, HaNOAHEeHHbI 8ele-
CMEOM MAaKoi NAOMHOCMU, 8ecun Obl 2,5 muariuapoa mowm!

Brewrue pazmepol amoma — 3mo pasmepol 20paz00 MeHee NAOMHO020 INEeKMPOHHO20 00NdKa,
komopoe npumepro 6 100 000 pa3 6oavute duamempa s0pa.
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Hzomonamu Hazwisaromces eeulecmed, cocmossuiue u3 anomos c OOUHAKOBLIM 3apﬂ00M }zdpa
( Mo ecmb ¢ OOUHAKOBLIM UUCAOM npomoHoe ), HO C pA3HbIM YUCAOM H€ﬁmp0H06 6 ﬂdpe. Hzomonvi
Oomanuaromcsi Opyz oni Opyza MOALKO MACCOBIM UUCAOM. Bce xumuueckue snemenmot umerom 0Our
UAU HECKOAbKO U0MONHBIX COCIMOSIHUIA.

Uro ecTb HEUTPOHBI U KaK OHU 0Opa3yloTCs?

Amom modcem nomepsimv 0OUH UAU HECKONLKO INEKMPOHO8 UL, HAOOOPON, 3aX8aMUNb 31€K-
MPOHbL U36He. B amom cayuae amom npuoopemaen noN0#CUMENbHbIL UAU OMPUKATENbHBII 3aPS0
U HA3bIBAEMCsl UOHOM.

[Mouemy atom TepsieT OO PHUOOpPETAET MEKTPOH ?

Tpu Hexux sHewHUX 8030€CMBUSIX AMOM NOO8ep2aemcst anbga-, bema- u 2amma-pacnaody.

Ipu é3aumodeticmeuu pacnaarouiezocst 10pa ¢ ANEKMPOHHOL 0OONOUKOL BO3ZMONCHO UCNYC-
Kauue uacmuy, (PeHmzeH08CKUX POMOHOB, 0XHCe-INEKMPOHOB, KOHBEPCUOHHBIX INEKMPOHOB) U3 INEK-
MpoHHOI 060n0uku. [lepgble 06a Muna uzAYHUeHULl 803HUKAIOM NPU NOSIBAEHUL 8 INEKIMPOHHOU 000-
N0UKe BAKAHCUU (8 YACIMHOCU, NPU 3NEKMPOHHOM 3aX8ame U NPu U30OMEPHOM Nepexode C UNYUEHUEM
KOHBEPCUOHHO020 INEKMPOHA) U NOCAeOYIOWeM KACKAOHOM 3aNOAHeHuU 3moui éaxarcuu. Koneepcuon-
HbIIl 31eKMPOH UCNYCKAEMCSl 8 NPOUecce U30OMEPHO20 NePexo0d C BHYMPEHHell KOHBepCUell, K02od SHep-
2usl, 8bI0CNSIIOULASICSL NPU NEPexo0e Mexcoy YPOSHAMU 0PA, He YHOCUMCSL 2aMMA-KBAHMOM, d nepe-
0aémcsi OOHOMY U3 INEKMPOHO8 OOONOUKU.

IIpu cnoumanHom Oenenuu s10po pacnadaemcsi Ha 08a (pedxce mMpu) OMHOCUMENbHO N€2KUX
A0pa — maxk Hazvléaemvle OCKOAKU OeneHUsi — U HEeCKOAbKO Helimporos. Ilpu kaacmeprom pac-
naoe (6AsOULeMCSL NPOMENCYMOUHBIM NPOUECCOM MENHCOY OeneHuem U anbga-pacnadom) msxiceavim
MAMEPUHCKUM SIOPOM UCHYCKAEMCSi OMHOCUMenvHo neekoe s0po (14C, 160 u m. n.).

IIpu npomontom (08YXnpomoHHOM) U HEUMPOHHOM pacnade 10PO UCNYCKAen COOMEEMCEEHHO
NPOMOHbL U HEWMPOHDI.

Bo 6cex munax 6ema-pacnada (Kpome npeocKasaHHoz0, HO NOKA He OMKPbINO20 Oe3HelmpuH-
HO020) s10pOM UCNYCKAEMCSi HEUMPUHO U AHIMUHEHMPUHO.

Auaba-pacnan

Anvgha-pacnadom Ha3v18AIOM CAMONPOUBONBHDIIL PACNAO AMOMHOZ0 S10PA HA OOUepHee SI0PO
u a-uacmuuyy (s10po amoma 4He).

Anvpa-pacnad, Kak npasuno, NPOUCXOOUm 8 MSIHCeAblX 0PaX C MACCOBbIM YUCAOM A 2=
140 (xoms ecmb HeCKOALKO UCKAOUeHULT). BHympu msidcenvix s0ep 3a cuem c8olcmea HACbIUeHUs!
S0EPHBIX CUN 00PA3YIOMCSL 0D0CODNEHHbLE C-HACMUUDL, COCMOsIUUe U3 08YX NPOMOHO8 U 08YX Heli-
mporo8. O0paz08asuiasiCst o-uacmumya NOOBEPIHceHa DoNbUEMY OeliCMBUI KYAOHOBCKUX CUL OMMAL-
KUBAHUSL ON NPOMOHO8 0pa, Hem omoenbHble Nponorvl. OOHOBPEMEHHO OL-4aCUUA UCNbIMbLBAeN
MeHblUlee s10epHOe NPUMSIICEHUE K HYKAOHAM S10pd, YeM OCMAbHble HYKAOHbL. O0pazoeasuiascs
anbgha-uacmuya Ha zparuye s10pa Ompaxcaemcsi Om NOMeEHUUANbHO20 Oapbepa 6HYMpsb, OOHAKO
C HEKOMOPOLi 8EPOSIMHOCHIBIO OHA MOJNCENL NPEOOONENTb €20 U BbLAEMENb HAPYHCY.

B pe3zynvmame a-pacnada amom cmewjaemcs Ha 08e Kaemxu K Hauany maoauyvl Menoene-
esa (mo ecmv 3apsi0 A0pa Z YyMeHbUaemcst Ha 06a), MAcco8oe YUCA0 00UepHez0 S0pa YMEHbUAEeMC s
Ha uemoipe.

bera-pacnan
bema-munyc-pacnad — samo paduoaxkmusHwlii pacnaod, CONPOBOHCOAOUUICS UCNYCKAHUEM
U3 s0pa 3NeKmpoHa U 3NEKMPOHHO20 AHMUHEHMPUHO.
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Bema-pacnao siensiemcst 6HYMpUHYKAOHHLIM NPOUECCOM.

IIpoucxooum npespaujeHue HelMpoHa 8 NPOMOH € UCNYCKAHUEM INEKMPOHA U AHIMUHEMPUHO:

Ilocne B-pacnada snemenm cmewjaemcsi Ha OOHY KAemKy K KOHuy madauuvl Menoeneesa
(3apsi0 s0pa yeeauuusaemcsi Ha eOUHUYY ), Mozoa KaxK Maccosoe YUcA0 0pa npu IMoM He MEeHSIemcsl.

Cywecmesyrom makoice opyaue munvl Oema-pacnaod.

B nosumponnom pacnade (6ema-naioc-pacnade) s0po UCNYcKaem no3umpoH U 1eKmpoHHOe
Heumpumo.

Ipu B+-pacnade 3aps0 s0pa ymeHvuaemcs Ha eOUHUUY (0po cmeuaemcs Ha 0OHY KAemKYy
K Hauany maoauysbl Menoeneesa).

To3umponnwiii pacnao ecezoa ConPOBOHCOAEMCsi KOHKYPUPYIOUUM NPOUECCOM — SNEKMPOHHBIM
3ax6amom; 8 IMomM npouecce siI0po 3aX6AMbIEAEM INEKMPOH U3 AMOMHOI 000N0UKU U UCNYCKAem
HempuHo, npu amom 3aps0 A0pa MaxxHce YMeHbULAemcs Ha eOUHULY.

Ilocne 3axeama 31ekmpona o0pa306asULAsiCsl BAKAHCUSL 8 FINEKMPOHHOU 00010UKe 3aNONHSI-
emcsi nymem nepexooa 31eKmpoHa U3 06onee 8blCOKOL 000N0UKU, IMOM NPOUECC ModHcem Oblmb Kac-
KAOHbIM (nocne nepexooa 6aKaHCUsi He ucuesdem, d CMeujaemcst Ha Oonee 8blCOKYr 000N0UKY ),
a 3Hep2usi YHOCUMCSL NOCPEOCHBOM PEHIM2EHOBCKUX (DOMOHO8 U/UAU OHCe-INEKMPOHOE C OUCKPEMHBIM
IHEp2emuUecKUM CHeKmpOoM.

Ilocne nozumponHozo pacnada u 31eKMpPOHHO20 3AX8AMA 3NEMEHI CMEUAaemcst Ha OOHY
Kaemky K Hauaay maoauybl Menoeneesa (3apsi0 0pa ymeHbaemcst Ha eOuHULY ), mozoa Kax mac-
c0o80€e HUCN0 A0pa NPU 3MOM He MEHAENCH.

Haubonee pedxum u3 ecex uzeecmHvix munos paduoaKkmueHozo pacnaca s6Asemcsi 080UHOl
bema-pacnaod, oH OOHAPYHCEH HA Ce200HS NUUb ONsl OOUHHAOUAMU HYKAUOO8, U Nepuod NoAYpac-
naoa ons 06020 u3 Hux npegoiiaem 1019 nem. /lgotinoii 6ema-pacnao 6 3a8ucumocmu om HyYKAuoa
ModHcem nPouUcxooums:

— € nogvlleHUeM 3apsoa 0pa Ha 08a (npu SMoM UCNYCKAOMcst 084 INeKMPOHA U 084 AHMU-
HelimpuHo, 23—-pacnao);

— € NOHUdICEHUEeM 3aps10a 10pa Ha 08a, NPU SMOM UCNYCKAIOMCSL 084 HEUMPUHO U 084 NO3UMPOHA
(08yxno3umpoHHwlli pacnad, 23+-pacnao);

— UCNYCKAaHUe 0OH020 NO3UMPOHA CONPOBOHCOAEMCS 3AXBAMOM INEKMPOHA U3 000NOUKU (INeK-
IMPOH-NO3UMPOHHASL KOHBEPCUS, UAU E[3+-pacnad);

— 3aX8aMbIBAIOMCSL 08a ANeKMPOHA (OBOUHOT INEKMPOHHBLI 3axeam, 2&-3aX6am).

Bce munel 6ema-pacnada coxpansiom maccogoe Yucao s0pa, NOCKOAbKY npu aooom bema-
pacnaoe oduiee KOMUECMBE0 HYKAOHO8 8 si0pe He UBMEHSeMCs, AUUlb OOUH UAU 084 HEUMPOHA npe-
8pawaomces 8 npoMombl (UL HA0OOPON).

I'amma-pacnazn (M13oMepHbI epexo.)

Tloumu 6ce si0pa umerom, Kpome OCHO8HO20 K8AHMOB020 COCMOSIHUS, OUCKPEMHbLIL HADOP 803-
OYHCOEHHBbIX COCMOSIHULL ¢ Oovuell IHepeuell (uckaoueHuem sieasiiomest siopa 1H, 2H, 3H u 3He).
BosoyotcoerHble cOCmOosiHUsL MO2YM 3ACENTMbCSL NPU SIOEPHBIX PEAKUUSIX MO0 PAOUOAKIUBHOM PAC-
naoe opyeux sioep. boavluuncmeo 8030YiHcOEHHbIX COCMOSIHULL UMEIOM OUEHb MANble 8PEMEHA HCUSHUL
(meree HanocekyHObL). OOHAKO CYUWECMBYIOM U OOCMAMOUHO 00A20HCUBYUUE COCIMOSIHUSL (UblL 8De-
MEHA HCUBHU UBMEPSIIOMCS MUKPOCEKYHOAMU, CYMKAMU UM 200AMU), KOMOPblE HA3LIBAIOMCS U30-
MEPHbIMU, XOMS 2PAHUKA MeNHCOY HUMU U KOPOMKONCUBYUUMU COCMOSIHUSMU 8€CbMA YCAOBHA.
H3omeprvie cocmosiHus si0ep, KaKk npasuno, pacnaoardmest 8 OCHOBHoe COCmosiHue (UHozoa uepes
HECKONbKO NPOMENCYMOUHbIX cocmosiHuii). Tlpu smom uzayuaromcst 0OuH UAU HECKOAbKO 2AMMdA-
K8AHMO8; 8030YHcOeHUe SOPA MONHCEN CHUMAMbCSL MAKHCe NOCPEOCMBOM 8blaend KOHBEPCUOHHBIX
INEKMPOHOB U3 AMOMHOU 00010uKU. H30MEPHBIE COCMOSIHUSL MOYM PACNAOAMbCSL MAKMCE U NOCPeO-
CMBOM 0ObIUHBIX Dema- U anbgha-pacnados.
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CrpykTypa aToma, Kak eJuHN4YHOI 3Hepruu Bpemenn (Csera).
CrpyKkTypa aTOMa eCTb MUHMMAKET CTPYKTYpHbl 3Hepruu Bpemenu (Ceeta) B LieJ10M.

HEMIOTHN HCTOK CBETA

BECCOIHATE TBHOCT b EIJNHOE YCTFEMIE HHOE OOFHAHHE ATOMA
(3O, TIVAOCT b, CTPACT H, TABNCEAOCT H { AJBTFYHIM, PATVAL BIATOIAFEHHE, CBOBOIA JVXA)

. / B CIIHA HCT OK ABCOTNTHOM O CBETA
L e
* \/ . COYHAHMA ATOMA
M4 CCHBH LI

BRI CHIHE HCT OKH ABCOTH THOND CBETA COYHAHHH 30E KT PFOH OB

MOTE HITHAT

TPFOT OF HE HT POH

!
COCT OA HHY 3 HE PT HEH AT OMA

Atom, kak sHeprusi Bpemenu (Csera), oOnamaeT BCEMHU CBOWCTBAMH SHEpruvd BpemeHu
(Cserta):

FLLTHY 3HMA PEAILHOCTH

MMPHIOTOE B HACTOHILE L

OEPATHO IEPEATEH AR YHEPTHA BPFEAE HH
HHBEO TR CHEPY HML AH FHEPTTEA BPEMEHHN

S,

YOT (FMHBO TAFAIHT HFY O IIEE
HHBOTH [ OHAFYEMIEE FINHEYHOE COTHAHHE

I¥VXO0BH O3B0 THHIHOHHPYHRUEE ETOOIHAHNE,
MPOXOIAMEE 3TAN $ILILTPALINN

[TpoToH ecTh HEKOTOPAst Macca YEePHOM JIbIPbl, 00OPATHO 3€PKAJIBHO OJIOKMpyeMast MOTEHIHATIOM
Co3HaHMsI HUCXOSIIEro eIMHUYHOro AGcomoTHoro CBeta 1 BHOBb YCTPEMJISIIONIETOCS 10 BEKTOPY
Hcrunbl. B nporiecce GOKMpOBaHUsT Y€PHOM JBIPHI TPOMCXOAUT ee JpodiieHre (Ha IPOTOHbI) C pac-
IIeIUIeHneM eIMHMYHOro AdcomoTHoro CBeta Ha eJMHUYHBIE SHEPTUH YTSKEJIEHHOTo (3a/1epKuBa-
fo1erocsi, pazpopauurpaioiierocst K icroky) Ceera (Ha 9J1€KTPOHBI).

11! Eounuunoiii Abconomuwiti Céem pacnpedensiem mextcoy cC8OUMU HACMAMU ONOKUPOBA-
HUe U Helmpau3ayuro 4epHoli Obipbl, U NOIMOMY NPOUCX0OUm pazdeneHue Abcoromuozo Ceema
Ha eouHuunvle sHepeuu Ceema: Onst MAKCUMANLHO 803MONCHO20 coXpaneHusi cmpykmypol Ceema
U 8 YeNSIX PACUUPEHUSL BO3MONCHOCMEL (8apuauuli onst ompadxcerusi aumuuacmom). Oopamume 6Hu-
manue, umo Aocontomuwiii Ceem Oelicmeyem pasymHo, AHAAUUPYSL (CUMYAUUIO), ¢ OCHOPOXCHOCHIBIO
UCNONB3YSL C8OLL NOMEHUUAN.

a, u 6 muxpomupax npoucxoosim /JyxoseHvie 6umebi.

HeiiTpoH (HeHTPOHHBIN CJIOM) €CTh 3aIIUTHBIN 3epKaIbHBIN 9KPaH, 3alUTHAS 000JI0UKa, 00pa-
3yIoIasACs 3a CYeT MOTeHIMalIa BosoMoHupyoiero Ceera cuctemsl (71eKTPOHOB). HelTpoHHbIi
cioi (upeHtnyHo CoJHIly, 3eMHOW KOpPE) €CTh MPOSIBIEHUE Pa3/IeITeIbHON I'paHu Mex 1y CBeToM
1 TbeMoid.
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DNEeKTPOHBI €CTh AKTUBHO 3BOMIOLMOHMpYIOIIKE dHeprun CBera, BOCTIOMHSAIOIIME MOTEHIMAI
HEWTPOHHOTO CJI0sl U ycTpemJisiionuecs: K Equaomy VICTOKY CHUCTEMBI: K COCTOSIHUIO AOCOTIOTHOTO
Cgera uepe3 Mcrok cBoero cyiecrsa.

Hanpaenennocmo 0eudicernus: cucmemovl Ceema amoma uoenmuura Conneuroii cucmeme. Kadxwc-
Oblil INEKMPOH, NPedbLIBAIOWULL 8 0OHOM U3 U3omonHvlx cocmosHuli Ceema, oopasyem 80CX00AUYIO
Kk Eounomy Hcmoky cucmemul KonycHyto cnupans seonoyuorupyrouezo Ceema. B yeaom eounuu-
Hble Hep2UlL 3NEKMPOHO8 00pasyrom eOuHyo KOHYcooopasHyio cnupaav Ceema: Eounviii ocxoosuuii
suxpv Ceema.

DeonroyuoHupyrougue (npamo 3epkanvhule) suepeun Ceéema npedvbleaiom 6 UacmMomax Usemos
paoyeu (3uepeuu Ilpupoovt). Yem Buviwe uacmomor Ceéema, mem ymoHueHHee U8emMO6aAs 2aMMA.
Imo dce omHocumes u k apomamam, ucxoosuum om Ceema. Llgemwl u pacmenus ucmouarom paii-
ckue apomamul. Om vicokouacmommozo Ceema ucxoosm onaazoyxarnvie apomamol (Pas). Om Hu3-
KouacmomHulx snepeuti Ceema coomeemcmeeHHo — AHMUBEKMOPHbLE, AHIMUMACTOMHbLE 3anaxy pas-
NA2ArOUUXCSL FHepeUll, s1008.

1! Paiickue apomamst — 3mo uacmomol Abconomuozo Ceema. (Ilosmomy mowsu Cesimwix ona-
eoyxarom).

Jywa kasxcoozo uenosexa, kax u cam uenosex, 8 ducmome ceoux snepeuti baazoyxaen, noOOOHO
UBemKy: uznyuaenm YHuUKavHvle yacmomol Abconromnozo Ceema. /Jyuiu-onustelypl cnocooHvl Yy3Ha-
6amuv Opye Opyaa u nNO YACMOmMam YHUKaAwHozo apomama ux Eounoii oywu. Jlroosm caedyem cmpe-
mumocs k Yucmome ceoeil Oyu, Kk ecmecmeerto éepHomy oopasy Kuzwu.

Cucrema Cgera atoma, Kak eJUHAYHASI SHEPTHs BOMIOLMOHUpYomero Ceera, oiBepraercs
punbrpaumm Hucxonsmumu u3 Mcroka (MctokoB) cucteMsl ¥ BocxogsamMu K VIcToky norokamu
AbcomotHoro Ceera.

Ipoueccol, npoucxoosiuue é cyuiecmee amoma, NOOOOHbL NPOUECCAM, NPOUCXOOSUUM C UeNO-
geueckum eonaoujeruem, 6 komopom suepeuu JTHK-obonrouku (opeanuzma) nposieasitom ceoticmea
HEUMpOHHO20 cosi, a oywa, ycmpemaennas k I'ocnody (k cocmosinuro Abcomomuoii Yucmomeot,
K cocmosuto Cesimocmut), nPosieasiem Ce0UCMBEA 3NEKMPOHHO20 CAOSL.

Hneonroyuonupyrowgue suepeuu Bpemenu, 6 cpede komopwix npebvisaem /lyxo6Ho 380m0uu-
OHUPYIOWUIL YeN08eK, NPOSIBASIION CE0LICMEa NPomoHa (nozromumensi SHepeuu Bpemenu Kuswnu),
OM AHMUYACTOMHO20 8030€lCMBUSL KOMOPbIX UEN08€EK Hceadent 0C60000UMbCSL ¢ NePexooom 8 O.na-
eonpusimuyto (0ns Cnacerusi e2o oyuiu, 05t ucnonnenust Boau booicveit) cpedy.

MBI BocprHMMAaeM aToM B IPSIMO 3€PKaIbHOM [1J1s1 HAC MPOSIBJIEHUHU: CO CTOPOHBI CBeTa (B yxke
OJIOKMPOBAHHOM JIJIs1 HAC COCTOSIHUM). Bee To, 4To ONIOKMpYeTCsi CUCTEMOM 3JIEKTPOHOB — COKPHITO
Tocriomom paau yenoBeka. DHepruu [Ipuposl 06pa3yoT B OTHOIIIEHUU Hac mpsiMmoe 3epkaiio Bpe-
MEHH, OT MOBEPXHOCTH KOTOPOTO OTPaKaIOTCsl BOCXoAsIMe notoku Ceera.
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./_,_r”"‘. )L KTPOHHOE OETAKD

HEATPOHEI

AJPO{ IPOTOHKI) 3

11! Tenepv oopamume eHumarue, umo socxoosiugue nomoku Ceema oOpasyrom KOHYC U3 pasHo-
UaACMOMHBIX NOPSOKOBLIX croes 38onouuorupyouezo Ceema. Kaswcowlii uz arooeti, Kak eOuHUuHAs
sHepeust Ceema, makdice Modxcem npedvléams 8 mom Uy UHom uzomontom cocmosuuu Ceema. Coom-
8EMCMBEHHO acnome oYU Yen08eKd UM 60CNPUHUMAIOMCSL OKpYyxcarouue e2o sHepeuu (IIpupoowt).
Ecau oywia npedvieaem é Bvlcokux uacmomax, mo um ochpunumaromes Boicokue uacmomui sHepeuii
Tpupoowi: Kpacoma [pupoowi, boxces Kpacoma. Ecau uenosek npebvisaem 6 msizoCmHom OYuteHOM
cocmosiHuu, mo /[yxoeHoe 3peHue ROHUNCAENCSL.

IIpoananusupyiime, umo nposiersiemcst 6 3epkane eauteii Kusnu. Ymo koHkpemuo 6wl cno-
COOHbL 8 HeM UCNPasUmMb, U3MeHUms no ekmopy Mcmumnol?

Suepruu [Ipupoabl cOCTOAT U3 NPSAMO3EPKAIBHBIX CHUCTEM 3BOMIOLMOHUpYomiero Caera:
U3 MPSIMO3EpPKaTbHBIX aTOMOB.

TsoKenble SHEPrUU 3eMHOM KOPBI M HE/IP TUIAHETHI OJIOKMpYeMble Y BBIMEIIaeMble C SBOJTIO-
[IUOHUPYIOIUX 3Hepruil [Tpupons! HUCXOAAIUME TOTOKaMu AOCOMOTHBIM CBETOM, aHTUBEKTOPHBI
cymiectBy sHepruil [Ipupoapl ¥ MOTOMY He MPOSIBJIEHBI ISl BOCIPUSTHS YeIOBeKa. DTO HU3KOYa-
CTOTHBIE SHEPrUH (TsDKEIIbIe aTOMBI), TIPOSIBIISIONINE B OOJBIIIEH Mepe CBOWCTBA MOTJIOTUTENEH SHEP-
run Ceeta (motennuana JKu3Hn).

He#TpoHHBIH MOTEHIIAA peaTM3yeT CBOMM CYIIECTBOM (DYHKITHIO 3aIIUTHON 0O0JIOUKH C IBYX-
CTOPOHHUM 3epKaJIbHBIM 3(phekToM (11o106H0 CoJTHITY, 3eMHOM KOpe): CO CBOMCTBOM OOpaTHO 3ep-
KaJIbHOTO OTPaKEHUs1 aHTUYACTOT B CYILIECTBE TPOTOHOB Ha CYIIECTBO aHTUYACTOT (B pe3yJibTaTe Yero
BEPOSITHO MPOMCXOIUT pa3pylieHue 3i1a, OTBOPOT X000Ta YEPHOM ABIPHI) U CO CBOMCTBOM TPSIMOTO
3epKasia, oTpakaromero ot cedss CBoOonHbIi noteHpan CBera, yCTpeMIISIIOIIErocsi BHOBb 1O BEK-
Topy VICTHHBI.
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HEHTPOH

CHCTEMA 3JIEKTPOHCE

AHTH BHEPAITHA
EIHHCTBO YCTPEMJIEHHEIN

COIHAHHI

JAIIHTHBIH BIOK

keksk

DNEKTPOHBI, TONOOHO IJTAHETaM 3BE3/IHO-TUIAHETAPHBIX CHCTEM, €CTh IPOsIBJIEHHE CBOOOIHOTO
noteHrmana Co3Hanus cucrembl CBeTa aToMa, yCTpeMIIeHsI K Touke Briciiero Mcroka AGComoTHOTO
Cgera crctembl uepe3 VICTOK CBOEro CyIecTBa, 4To 0OyC/IaBIMBAET BPAIlleHHE JIEKTPOHOB BOKPYT
cBoeit ocu. OTKJIOHEHHE COCTOSIHUS JIEKTPOHOB OT COCTOsTHUSI AOcomoTHOro CBeta CBUIETEIIbCTBY-
eTCsl BpallleHHeM JIEKTPOHOB 110 OpOUTaM. DJIEKTPOHBI BPAIIAIOTCS HE BOKPYT sIIpa aTOMa, & YCTPEeM-
JS0TCA OT sipa K Breicimemy Hcroky Adcomoraoro CBeTa CUCTEMBI, TO €CTh 110 TPASKTOPUH KOHYC-
HOU CIUpPAJIH.

Yem nasiee 1E€KTPOH PACHONOKEH OT S/Ipa, TeM OJIMKe SHEepruisl JeKTPOHA MO COCTOSHHIO
K A6comorHomy CBeTy, TeM BBIIIIE YacTOTa SHEPIUU JEKTPOHA, a 3HAYUT, CKOPOCTh BpAIlCHUS
BOKPYT CBOEH OCH ¥ YacToTa u3nydaemoro AdcomoTHoro CBera.

DEeKTPOHBI MPAKTUYECKU HE BIUSIOT HA MACCy aTOMa, HO BCE-TAKU COCTABJISIOT HEKYIO JIOMTI0
MAacchl aTOMa. DTO TOBOPUT BCe O TOM ke 3deKTe nepepacrpeeseHnst OCTATOUHON TSKECTH TPo-
TOHA, He OJIOKMPOBAHHOW HEUTPOHOM, MEX/IY SHEPIHSAMH JIEKTPOHOB.

Hekas mMacca 371eKTpoHa pacKpbIBaeT CYIIECTBO EKTPOHA Kak He AOCOIIOTHOTO eJMHUYHOTO
Co3HaHus1, UMEIOIIET0 HEKYIO JI0JTI0 OTKJIOHEHHS OT COCTOSIHUM VICTUHBI, UTO, B CBOIO OY€pe/ib, OIpe-
JeJIsieT HaTMUre HEKOW JI0IM TSKECTH aHTUIHEPruil (MUKPOITPOTOHOB — AHTMHENTPUHO) B CYILIECTBE
CaMHUX JIEKTPOHOB.

10T (paKT yKa3bIBaeT Ha TO, UTO CTPYKTYpa CYIIECTBA IEKTPOHA IMOJ0OHA CTPYKTYpe atoma.
DNEKTPOH TaKKe SIBJISETCS CHCTEMON MUK poeIMHIYHBIX COo3HAHMH, 00J1a/1al01Iel KOMIUIEKCOM MHUK-
poBHOpaIHii (MUK pPOJIEKTPOHOB — HEUTPHUHO), 3€PKAJTFHO OTPAXKAIOIINX HEKYIO IOJTI0 aHTHBUOpAII-
OHHOM TSKECTH ¢ 00pPa30BaHMEM MHUKPOHEHTPOHHOTO CJIOSl i CBOOOJHOTO TIOTEHIIMAIA HEUTPUHO.

Paznenenvie Enqunoro CosHanust BeenenHo# B sHeprusix BpemeHnu 6eckoHeqHO.

SddekT nepepacnpeneneHus OCTATOYHON TSKECTU MekaAy eAMHUYHbIMUA CO3HAHUSAMU Aeid-
CTBYET Ha BCEX YPOBHSIX SHepruu Bpemenu BceneHHON — B MUKPO- M MAaKPOCOCTOSIHUSIX.
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ATOM HEWTPOM

DNIEeKTPOHBI — TO CBOOOAHBINA MOTEHIMAN eqUHUYHOro CBeTa, YCTPeMIISIOMUICS K COCTOsI-
HII0 AbcomoTHOro CBeTa: U3 COCTOSIHUSI SHEPTETHUECKOTO KOHYCa B COCTOSIHME AOCOIOTHOTO BEK-
topa Yucroro CosHanus. [Tox BozaeiicTBUEM HUCXOASIIETO M BOCXOISAIIETO (PrIbTpa AGCOTIOTHOTO
Cgera ¥ 101 BO3ICHCTBUEM YEPHOM JIBIPHI CBOOOIHBIN NoTeHIan CBeTa paccianBaeTcsi Ha M30TOll-
HbIE SHEPreTHUEeCKUe CIIOU, 00pasylolye JeKTPOHHOEe 00ako aroMa. MBI 3pUTEIBHO CO3eplLaeM
MaTepHaJIbHYIO SHEPrHIo 3BOMIOLMOHMpYoero Ceera. OfHAKO 32 IPaHbIO HALLEro 3pUTEIbHOTO BOC-
npustus npedsiBaetT Ceer Co3HaHus (Pazyma) crcTeMbl, B 4aCTOTaxX KOTOPOTro TBOpsATCs: PasymHblie
pelieHus o OJIOKMPOBAHUIO U OTPAKEHUIO OCTATOYHOTO BO3AEHCTBUS YEPHOM JBIPHI.

T'ocnoow obepezaem Iokposom Ceoum snepeuu Yucmozo Ceéema, a 3uauum u nooeti, peaiusy-
rouiux Ezo Boaro.
T'ocnoow obepezaem Ilokposom Ceoum éce Kusoe (umo cnocoono uzayuame A6conomHuwli

Ceem).

DeKTPOHHbIE CIIOU, TPUOMKEHHBIE K Py, OoJiee yTsKeJIeHbl B CPABHEHUU C OTAAJICHHBIMU
OT si7ipa MEKTPOHHBIMHU CJIOSIMU | TTPOSIBJISIIOT CBOMCTBA B OOJIBINEH Mepe TOTIOIHUTEIILHON 3allUT-
HOU 0OOJIOUKH, CIEYIOIIEH 32 HEUTPOHHBIM CJIOEM: PEaTU3YIOT AOMOHUTEIBHYIO 3alIUTy B OTHO-
IIIEHWY BHEIITHUX CJIOEB CHCTEMBI aTOMa. B 11e710M 3/1eKTpOHHO-HENTPOHHBIN CIIOM 00pa3yeT 3alluTy
B otHoIeHnn Yucroro Co3HaHust eiuHIUYHOTO CBeTa, yCTPEMIIEHHOTO K COCTOSTHHIO AOCOTIOTHOTO
Csera.

Haw ouonozuveckuti opzanusm — 3mo 3aufumuslii 015 HAC 3NeKMPOHHO-HEUMPOHHbI CAOT
6 omnouwtenuu Ceema Cosznanusi Hautel Oyuiu (8 cayuae, ecau OYyuwia paseueaemcs 8 HanpasIeHuu
T'ocnooa). Mot cnocobHbl nogvluame uacmomol uepeun Haweil 3auummoii /JHK-o60r0uku snepeu-
amu Ceamoeo /yxa, ucxoosuumu uz Memoka naweii oywiu (ucnoanss Boaro Bodcoro, uzayuas Ceem
Jlrooeu), u noonumwieas snepeuu opearusma Yucmoimu suepeusmu [Ipupoosi.

Onepeuu I[Ipupoodvr 0Opasyrom 3auumHbIE INEKMPOHHO-HEUMPOHHBIL CAOH 8 OMHOUWEHUU
Yucmoeo Coznanus Yenoeeuecmea u 3emau.

Ymoobwt 6bims CnaceHHviMu, credyem nOOHAMbCs1 /JyxoeHo Ha yposeHv booicveli Jlobeu: cmamo
ucmounuxom boorcvezo Ceema.

Mexay HEHTPOHHBIM CJIOEM U JIEKTPOHHBIMHU CJIOSIMH CUCTEMBI UIMEET MECTO OBITh 3(PpeKT
niepepacrpesie/ieH!s1 OCTATOYHOM TSDKECTH: TIepepactipe/ie/ieHre Harpy3Ky Mo OJIOKUPOBAHUIO U HEl-
TpaJIM3alMK OCTaTOYHOIO MOTEHIIMAIA YEPHOU AbIPbI.

Oka3zvieas komy-mo /JyxoeHyio, MamepuatbHyto NOMOUb, Mbl, MAKUM 00pPA30M, NPOsEAsieM
yuacmue 8 6nokupoganuu u ompadxcenuu anmucun Tomol, nposiensis conuoaprocme cucmemot Ceema.
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IIpu smom caedyem nayuumocsi pazoeasimos Ceem om Tomvl: umemov nonumarnue Ceema u Tomul,
ObIMb paccyOUmenbHbiM, YMooObl He HANPAeAsMG CE0I0 dHepeuto 3amackuposarnoti Toue.

Cucmeme Ceema credyem aKmuupo8ams He AHMUUACTOMDbL, A HANPABASING CE0K) IHEPIUIO
K I'ocnoody, nosvuuas uacmomst (JIroosu u /loopa).

Lywu poorwvix no /Jyxy u no kposu, oyuiu Cesimuix, K KOMOPbIM Mbl 00pausaemcs, nepeueouiue
6 Paii, monsimes y I'ocnooa o Cnacenuu Hauteri Oyutu.

3abyoem o Teme. Oopamum ceou auxu Kk T'ocnody, k bosxcvemy Ceemy. Ilpuyuum ceos éce
arcusoe eudem 8 Jloope. Ouucmum HAuU MblCAU OM 8Ce20 Hed0OPo20. OuUCmuUM Hauty peusb om Hedoo-
PolX €108 U Hedoopvix opas. Omkadxcemcs Pazymno om écezo Hedoopoezo, umo boey He yzooro ons nac.
Yenoseuecmay cnedyem ymeepoumocs 8 /Joope. Henoseuecmay cnredyem ymeepoumocs 6 I ocnooe.

AHTHUYACTOTHOE BO3JCUCTBHE HAa eIMHUYHYIO SHepruio Cera odpasyeT a(pdekT ee 3aTopmMo-
KEHHOCTH, CAEPKUBAHUS, WUTIO3UI0 CTATUYHOCTU (aTOMa), YTO PacKphIBAET MOHUMAaHKE CYyIIeCTBa
sHepruu Bpemenu (Csera). Ha camom zene coctosiHie aToMa, Kak ¥ JII0OOH MaTepuu, HEPephIBHO
M3MEeHsIeTCs B Ty WM UHYI0 cTopony (CBeta 6o Tombl).

[pu noctrxeHun cuctemMbl eTMHUIHOTO CBeTa MpeaesbHOrO COCTOSIHUS JIETKOCTH JTMOO TsIKe-
CTU TIPOMCXOIAT KaYeCTBEHHbIE W3MEHEHMsI SHEPTUU C MEPEeXoJOM B MHOE M30TOIHOE COCTOSIHUE
aroma OO ¢ mpeoOpa3oBaHKEeM aToMa B aTOM WHOTO XMMHUYECKOTrO dJIEMEeHTa C OOJBIINM JTUOO
MEHBIIIUM MACCOBBIM YHCIIOM.

Hanpumep, cucmema Ceema amoma KuC.flOpO@d, 06Jl€Zl'tCZﬂCb, 80CXO0UM 8 UACOMbL CUCHIEMb]
Ceema amoma azoma. Cucmema céema amoma aszoma, YymsAdiCcensscCo, Hucnadaem 6 uacmomul Ceema
amoma KMCJZOpO@d.

[Tporiecchl, npoucxoasiue B OKpyxarolieM Hac Mupe UIeHTUYHBI IpoleccaM, TPOUCXOsi-
MM B cyiecTBe cuctembl CBeTa atoMa. AToM, SIBJISISICH eIMHUYHOM 3Heprueil Bpemenu (Cierta),
nojiBepraercsi (PUIBTPAIIMN HUCXOASIIUMU M BOCXOASIIUME rmoTokamu AbcomotrHoro Ceera. [Tpu
9TOM 3BOJIOIMOHUPYIOLIEMY eTMHUYHOMY CBETY CUCTEMBI aTOMa CJIeAyeT MPUKJIAIbIBATh B3aMHbIE
YCHJTUSI TI0 OUYUINIEHHIO Y BOJTIOIUK CBOETO CyiecTBa (K coctosiHmio AdcomorHoro Ceta). B ciy-
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yae, ec/i eMuHuYHas SHeprusi CBera He MOCHeBaeT MOBBIIIATh YaCTOTHl SHEPTUU CBOETO CYIIECTBA,
TO TOJ] BO3JEHCTBIEM YEPHOM [IBIPHl €€ HarHeTalollei, oHa oOpekaeT ceOsl Ha TOHMKEHUE YacTOT
Y YIUIOTHEHHE C BO3MOKHBIM TOCJIEAYIOIIMM 3TaroM IpOOIEeHUSI Y TIOTJIOIIEHHUS.

Bo3aeiicrBue AocooTHOro Ceera Ha CyliecTBO aToMa

[Tpyn BHeIIHEM BO3IEHCTBUM BBICOKOYACTOTHOTO MMITysIbca AOcomoTHoro Cera Ha cHCTEMy
enuHUYHBIX CO3HAaHMI B CYLIECTBE aTOMa (B Ipouecce (pWIbTpaliy SHepruii Bpemenn) nporcxogur
MPOLIECC aKTHUBAIIMM AaHTUMH(MOPMALIMIA B CYILIECTBE IEKTPOHHbIX CIIOEB.

T'ocnoows, makum o6pazom, nodzoHsiem K NPoueccy OuUUeHUs U YKazoleéaen Ha 3amausuiuiics
supyc, om komopozo eduruuromy Ceemy caedyem oceo60oumucsi. I'ocnody Cevlute éce 8UOHO.

Yenoeek dorcusem u He 002a0bl8aenicsi, YUMo €20 CYULeCnmeo NOPANCEHO BUPYCOM, HANPUMED, 20D-
OvtHu uau 3asucmu. Ho npu onpedenennvix cumyayusx, cgpopmuposantolx 6 omuoutenuu nezo I oc-
NOOOM, OH HA4UHAEm UCHbIMbIBAMb 8 cebe Mo UAU UHOe He2amUHoe COCMOsiHUe, My U UHYIO
cmpacmwb. Tom, kmo Ha eepHom /Jyxo6HOM nymu pazeéumus, NOHUMAIOM, YMO NPOUCXOOUNM U UMO
cnedyem 0enamsv: CMAPAMbCsL B0BPEMsL 8bISIBUMb BUPYC, KAK MOAbKO OH CeOsi NPOSiBUN, U B08PeMS.
OMm Hez0 0c80000UNbCsl, Umoovl O0Ne3Hb He nopasuna écto dyuy. B smom cayuae uenosexy caedyem
NPSIMO NPU3HAMb 051 ceOsl, Umo e2o OYuld NOPANCEHA BbISIBNEHHBIM UM NAPA3UMOM, NPUSHAMbCS
00 smom I'ocnody u nonpocums I'ocnooa o ceoem ucuenenuu. M mozoa oyuia uenosexa noCmeneHHo
oyoem cmanosumucsi 30oposee u Yuuge, uyscmeosams ycunerue bodicweii 3auumot om anmuuacmom.

B momenm, koz0a vl 0OHapycueaeme @ cebe mom uau UHOU upyc (cmpacmo Uau HezamueHoe
cocmosiHue), 8vl Kaxk 0bl N08UMe 3020 NAPA3UMa U Kpenko cocumaeme @ ceoeli pyke, He 0360135
emy paspacmamscsi no eauteil dyuie u no eautemy meny. B smom cocmosimuu evi 6epeme noo ceoii
KOHMPONb 803HUKAIOUUE CINPACMU U HezamueHvle cocmosanus. Bam caedyem nposieums éauty Cuny
HAO HUMU: He NO360MUMb UM NPOSABUMbCS 8 64C U uepe3 eac. B cayuae, koz0a anmuuacmomuvle
cocmosiHue CUNbHee UenoseKa, caedyem npussvleams Ha nomousb I'ocnoda u Cunvt Ezo. U nomouip
Cesviue npudyoem. Ilocne uezo 8vbl nouyecmeyeme, Umo aHMUACMOmMvl om eac omcmynuau. 4em
bonee npaseder uenosexk, mem bonee ou caviuium I ocnooom.

Co3HaHue 1eKTPOHOB MPOOYKIAETCS OT IPUBBIYHOTO COCTOSTHUS TSKECTH, YCKOPEHHO TBOPSI
U peasn3ys aHTUNobl nHpopManuii-sepruiit Abcomoraoro CBeta ¢ mocneayomei nepeaadeii 61o-
KMPOBAaHHOM M BBIMENIAEMOM TSKECTU B HEUTPOHHBIN CIIOM. [lanee HeUTPOHHBIN CJIOW BBIBOIUT ITPH-
HUMaeMylo UM OJIOKMPOBAaHHYIO aHTUYACTOTY 3a IpeJiesibl CUCTEMBI, IIepeiaBas ee MpoToHaM. «3Bu-
HHTE, 3TO He Hamle. Bo3Bpamiaem oopatHo Teme».

Ceoez0 pooa npoucxooum «uepa» no ooHapydiceruro 8 bodcbem npocmparcmee noCAAHHUKO8
Tombl u ux eviogoperue.

Tpouecc /lyxoerozo ouuweHuss 00cmamouno 3amanuus u 8 umoze npurocum Paoocmw ucyene-
HUSL.

ITpu 3TOM NOBBIIIAETCS U30TOMHOE COCTOsIHUE cucTeMbl CBeTa atoma. Tak peanu3syercs mpo-
1ecc 0OpaTHO 3epKAJIbHOTO OTPAXKEHUs] aHTMYACTOT CYLIECTBOM HEMTPOHHOIO CJIOSl HA CYIIECTBO
npotoHa snapa. Cucrema Co3HaHHMS aToMa BBHITECHSIET OOHApyXKeHHOTO M OOe3BPEKEHHOrO Bpara
U3 CBOEro cyluectBa. BeitecHeHHast U3 cucreMsl CBeTa aHTMYAcTOTa AECTPYKTUBHO BO3/EHCTBYET
Ha TIPOTOHBI — HA OJIOKUPYEMYIO YEPHYIO JbIPY U CIOCOOCTBYET B UTOTE €€ pacrajy.
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BOLIE ACTBHE COIHAHHA HIBHE

—

HENTHOH
AFOTOH / i

KHTH BHEF A DA

PACTIAT AJPA { AHTH BHEPALTHH )

Ennnnynele sHeprun CBeTa JIeKTPOHOB YCTPEMIIEHBI K BoccoeauHeHuio B Enunbiii A6comor-
HbIi1 CBeT, B pesynbrare uero oopasytorcs cuctembl Co3Hanus Mosieky1. Cucrembl Co3HaHUsI MOJie-
KyJI, TaK ke ycrpemiisisich K EnuHCTBY coctosiHus AdcomorHoro Ceera, oOpasyior cuctemsl Co3Ha-
HUS1 MaTepyi TOU WM UHOM TJIOTHOCTH.

Bo3aelicTBHe aHTHYACTOT HA CYIIECTBO aToMa

B Cliydae €Cji CILI/IHI/I‘-IHHﬁ CBeT He mocrieBaeT 3a TEMIIOM OUYUIIEHUA W 3BOJIOOMKM CBOCTO
CyHlIeCTBa, TO OH OKA3bIBACTCA 110 B03IICI‘/JICTBI/ICM AHTU4YaCTOT.

Ayuu npaseonuxos npeodvisarom noo bodcoum Iokposom u npodondicarom credosams @ Paii.
Ayuu nenpaseonukos 600uUMvl HeOOOPLIMU CUNAMU U YBOOUMBL UMU 8 AD.
Kak eadicrio, umo 6wt u demu eawiu cmpemuaucy Kk npageonori 2Kuznu.

HpI/I BHCIITHEM BOSHCﬁCTBHH AHTUYACTOThI Ha CYHIECTBO aTOMa peain3yeTcA O6paTHbIﬁ Ipo-
HECC — YTAKEIIEHUE IIPOTOHHOI'O CYHIECTBA B AAPE C YBEJIMYCHUCM MOIVIOTUTEJIBHOW CHJIBI. YTSI-
KEJICHHOE CYIIECTBO HeﬁTpOHHOTO CJI0d NEpeaacT aHTUYACTOTHYIO TAXKECTh IJICKTPOHHBIM CJIOAM.
HpOI/ICXOILI/IT YIUIOTHEHHUE U CMEIICHUC IJIEKTPOHHBIX CJIOEB K AOPY. 3Hepmﬂ aToMa YIUIOTHACTCA.
INoamxarorcst yactotel Co3Hanuss Csera. BaMCHHHCTCﬂ CKOPOCTb BpallICHUA (CKOpOCTb SBOJ'IIOL[I/II/I)
QJIEKTPOHOB BOKPYT' CBOEN OCH M OCH CHUCTEMBI A0 BO3MOKHOI'0 pa3BOpPOTa Bpall€HUA B IIPOTHUBO-
IIOJIOKHOM CBCTy HallpaBJICHUU. B sTom CJIyda€ MpOUCXOOUT «ITJICHECHUE» IHEPIruu Csera. AHTH
YaCTOThI HAIIPaBJICHbI HA ,I[pO6)'ICHI/IC CINHUYHOI'O Csera u ero IIOIJIOIICHUE. O6paSyIOTC$I TAXEJIbIC
M30TOIBI XUMHUYECKOI'0 SJIEMEHTA JTMO0 XUMHUYECKHUE SJIEMEHTHI C OOJIBIITUM MACCOBBIM YUCJIOM, ITPO-
HUCXOOUT M3MCHECHUEC CBOICTB MaTepI/Iﬁ IO HUCXOOAMEMY BEKTODY.

IIpoueccol okucaenus u 2HUEHUs OP2aHUKU, NPOUECChbl PA3N0JCEHUst IHepeuli IIpupodsl na xumu-
uecKue 31eMeHmvbl 3eMHOU KOpbl, NPOUECCbl NEPex0008 XUMUUECKUX INEMEHMO8 3eMHOU KOopbl
00 PadUOaKMUBHBIX INEMEHMOB A0PA.

AHTHYACTOTHI HAITPaBJIEHbl HA pa3pylieHue cTpyKTypsl Cera.
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BOAIENCTEHE BECCOIHATEIRHOCTH
{ AHTH BHEPALMOHHON TAAECTH )
HIBHE

e U

UNTH BHEF& A

Ymo npoucxooum e nacmosiuee Bpems ¢ 3emneli? — Hepazymnas uwacme Yenoseuecmea oxa-
3a.10Cb Ha noeody y awmucun: npomus boza, npomus Ipupoove! (u ceoeli 6 mom uucae).

3akioueHne

INonnmas VictiHHOE Cy1iecTBO aToMa, MPUPOLY IPOUCXOAALIMX ¢ HUM ITPOLIECCOB, MOXKHO aHa-
JIM3UPOBATh MPOLIECCH B TOPA3A0 OOJNBIINX MacIITadax.

1. AtoMm ectb equHMYHAs SHeprun Bpemenu (CBeTa), ycTpeMIIeHHas! K COCTOSIHUIO AOCOITIOT-
Horo Ceeta. Cuctema Cgeta atoma oonagaer CozHanneM. Cructembl CBeTa aTOMOB (KaK U MaTepyn)
MOTYT OBITh TPSIMO 3€PKaJIbHBIMU (IBOMIOLMOHUPYIOIIMMI) U 0OPATHO 3epKaJIbHBIMU (MHBOJIOINO-
HUPYIOLLUMHU).

2. DNEeKTPOHBI ECTh MPOSIBIIEHHOE COCTOSIHUE BOIOLIMOHMpYoiiero Ceera — CyIecTBo npsMo
3epKajbHbIX SHepruil Bpemenu (Cseta), ycrpemiieHHbIX K EquncTBY AGcomotHoro Ceera.

3. HeliTpoHHBII cJ10# 0Opa3yeTcst B Ipoliecce peain3aliiy 3epKaTbHOM 3aIUThI SJIEKTPOHHOTO
CJI0sI, B pe3y/ibTaTe 4ero peanusyercs OJOKMpOBaHME HEKOTOPOW MAacChl YEPHOW JABIPHI, MTPUXOMs-
niencs Ha cucremy Ceera atroma. HEMTpOHHBIN CJION €CTh HU3KOYACTOTHAS 3aTOPMOKEHHAs SHEPTUs
Bpewmenn (Cgerta), ycrpemisieMast K COCTOSIHUIO SHEPTUX JIEKTPOHHOIO cJ1os. B HeMTpoHHOM crioe,
KaK U B 3eMHOI KOpe, HENIPEPBIBHO pPean3yeTcsl HaCJOeHNE MHBOMIOLMOHUPYIOIMX 1acToB CBeTa
Y LIMPKYJIALMS IUIOTHBIX SHEPrUid, BHIBOAUMBIX 32 IIpejiesibl cucTeMbl. HeTpOHHBIN NOTeHIMa pea-
JIU3yeT CBOMM CYIIECTBOM (DYHKLIMIO 3aLUTHON 0OOJIOUKH C IBYXCTOPOHHUM 3€PKaJIbHBIM 3(ppek-
TOM B OTHOIIeHnH CBOOOIHOTO MoTeHnuana cucteMs! CeeTa.

4. HyneBoii 3apsii HEWTPOHHOTO CJIOSI TOBOPUT O OJIOKMPOBKE YCJIOBHO ITOJIOKUTEIBHOTO
(TOTJIOTUTENIBHOTO) 3apsi/ia BHYTPU ITPOTOHA OTPHULIATENIbHBIM 3apsAoM CBeTa, reHepupyeMbiM Co3Ha-
HHUEM 3JIEKTPOHHOTIO CJIOA.

dusmueckas Macca HEWTpoHa oOpasyercsl 3a cueT oTpaxeHusl (OJOKMpOBaHMS, pa3BOPOTA
X000Ta) aHTMYACTOTHI BHYTPHY IPOTOHA HA CAMO CYIIIECTBO AaHTUYACTOTHI.

Cucrema sHeprun CBera aromMa, OYMILASCh, BBIBOAUT U3 CBOETO CyLIECTBA OJIOKMPOBAHHBIE
AHTMYACTOTHI (MOJOOHO aHTHTEJIaM B OPraHU3Me YeJIOBEeKa), Tiepe/iaBast uX uepe3 NOrpaHuIHbIA Hell-
TPOHHBIH CJION 0OPAaTHO YEPHOU JbIpe.

5. IIpoToH ecTb NposiBIeHHe OJIOKUPYEMOM aHTUYACTOTHI, BBIBOAMMOM U3 CYIIECTBA €IMHUY-
Horo Cgera.

6. Korza sHeprus 351eKTpOHOB HaOMpaeT JOCTaTOYHYI CKOPOCTb BpallleHus BOKpyr Mcroka
CBOETO CYIIECTBA, JAOCTUTAsI COCTOSIHUS BeKTopa AOcomorHoro CBeTa, Torna mpoucxoaut 3 gexT
HelTpanmm3anuu (0OHYJIeHHS) TIPOTOHA (YepHOM IbIphl). B aTOM ciiyyae emuuuuHbiii CBeT atoma
nepexoauT B coctosiHre AdcomoTHoro CBera: AeMarepuann3yercs.
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Imom e npunyun omuocumcs ko ecem cyujecmeam Ceema, YCmpemaeHHbIM K COCMOSHUIO
Abconromnozo Ceema (k cocmosinuro Abconromuoui Yucmomui céoezo cyuwyecmea —k cocmosiiuro Cési-
mocmit).

7. CoiicTa 3apsijia HeTpoHa Kak (0), a7eKTpoHa Kak (—), ¥ MPOTOHA KakK (+) B COBPEMEHHOM
(usuKe He oTpakaeT UCTUHHYIO MPUPOAY YACTHII, KaK TOTEHIMA YCTPEMJICHHOTO OT COCTOSTHUS
TSOKeCTH equHUYHOro CBera, 0OpaTHO 3epKaJIbHO OTpaXkalollero HalpaBJIeHHOCTh Ha TOTJIOIeHe
AQHTUYACTOTBHI.

8. Cucrema CBera aroMa orpaHnyeHa BpemeHHbIMU TTpeaenaMu (MOpsAKOBBIMU Pa3JeIUTe b-
HBbIMM TpaHsAMU BpemeHnn), B mpeiesiax KOTOPbIX COXpaHseTCs CTPYKTypa aroma.

9. Dueprus Cpera aToMa BOJIOIUOHUPYET MO BOCXOISIIENH KOHYCHON CIIUPATIU: OT TSKECTU
MIPOTOHOB — K COCTOSTHUIO BekTopa AOcomotHoro Ceera.

10. Yacturpr CBeta aToMa He KOHEUYHBI, @ COCTOAT M3 OECKOHEUHO MaJTBIX MUKPOYACTHII, IMe-
IOLIUX CTPYKTYPY, MOAOOHO CTPYKType atoma (3Heprun Bpemenu (Ceera).

11. EmuacTBO 1ekTpoHHbIX CO3HAHMIA B CYIIIECTBE aTOMOB YCTPEMJIEHO K 00pa30BaHUIO MOJIe-
KYJISIDHBIX COEMHEHMI: K EJMHCTBY MOTEHIMATIOB MOJICKYJISIPHBIX 31eKTPOHHBIX CO3HAHWIA, YTO
BeIeT K oOJeryeHuto cricteMbl CBeTa B 11eJIoM (K TOBBIIIeHUI0 YacToT CBera).

12. Enuncreo Co3HaHUM B CYIIECTBE MOJIEKY/ISIPHBIX COEIMHEHUN YCTPEMJIEHO K BOCCOE/INHE-
Huto ¢ EquacTBoM CO3HaHMI MHBIX MOJIEKYIT, C TIOCJSIYIOIUM OOJIerYeHreM TeKYIIEro COCTOSTHUS,
dbopmupys, Takum oOpazom, matepuu. B 1ieiom B cyriecTBe sHeprun Bpemenu (Ceta) peanusyercs
HAMpaBJIEHHOCTb Ha OUMIlieHUe U coequHenre Certa.

13. Kaxnapiil nipeaiiecTByiomui sHepreruueckuii cio Bpemenu (CBerta) mposiBiisieT CBOM-
CTBa (HEUTPOHHOM) 3alIMThI B OTHOIIEHUH MOCIIEAYIOMNX 00Jiee BBICOKOUACTOTHBIX HEPreTHUECKUX
crnoeB. Takum oOpa3oM peanmsyeTcsi COXpaHeHHe caMoro IieHHoro: xkuBoro Mcroka Ceera — ero
coenuHenus ¢ borom (mponomkenve Ku3Hn).

Pazee ne nooooHvim obpazom nposiensiem Cebsi I'ocnods ¢ omuowenuu mex, kmo Emy dopoe
(8eprHvix Emy arodeli, sedyugux npaseoruiii oopas Kusznu u ucnoansiiougux Boaro Ez20); paszee He noooo-
HbIM 00PA30M NPOSBASIIOM Ce0s1 NM0OsIUe POOUMent 8 OMHOULEHUU CBOUX UAOD; pa3ee He NOOOOHBIM
00pazom nposieAsitoN cebs HCUBOMHbIE 8 OMHOWEHUU C80€20 NOMOMCMEA, 3AUWUUAS U 02PaXCcOds
Co00Il.

Anepeuu Bpemenu (Ceema) nposensaiom boowcoro 3auumy (npsamo3epkansbHoOChb) 8 OMHOUEHUU
Boorcoux arooeti (¢ Yucmoim u Joopoim cepoyem).

14. Duepruu BpemeHu posBIISAIOT CBORCTBA 0OPATHOM 3€PKATBHOCTH B OTHOIIICHUU aHTUYA-
CTOT U BBIBOJSIT AaHTHYACTOTHI U3 CBOETO CYIIECTBA (HEUTPABHO) IO HUCXOAIIEMY BEKTOPY: ecTe-
CTBEHHBIM 00pa30M OYHMINASCH.

Ymobul eotimu 6 2apmoHuuHoe cocmosiHue (ssontoyuonupyrowezo Ceema), credyem cmamo
cogexkmopHvim 'ocnody:

— secmu npageonsvili 0opas Kuznu (dHcumo no 3anosedsm booscvum),

— 8031100umsv [ ocnooa npeevlute 6cezo,

— 8031100UMb OAUNHCHE20 CB0€20, KAK CAMO20 Ce0s,

— ¢ Jlobosvio omuocumuvcs k [Ipupooe.

IHepauu Op2aHuU3Ma SA6ASAIOMC CYyuyecmeom uepeuti Hacmosuezo Bpemenu (Ceéema) u nposie-
ASIOM ce05i COOMBEMCMBEHHO HANOAHEHUIO QYU YenoeeKa: ON0KUpYs U 6618005 u3 snepeuii Ceema
AUb0 ycmpemasia u 6o3Hocs k boey.

15. 3amuTHas 000TOUKa M3 CYIIECTBA SHEPrHid HACTOsAIIEro BpeMeHrn HeWTpaibHO MPOSIB-
JISIeT HaTIOJTHeHUE ce0s1 U MOKET MEHATHCS TIO IIKaJie U30TOIMHBIX COCTOsTHUIN CBeTa B 3aBUCUMOCTHU
OT BHYTpeHHero HanoyjHeHus ceOsi: CBeTa WM aHTHYaCTOTHI.
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HE BhITh

-
£

NMPOTOH HEHTMOH

3. TEKTFOH

BhITh

43



K. ®erucoBa. «Punocodcko-HayyHas teopusi «Bpems Cera». Tom 2»

I'maBa 10. Co3znanue 3eMun

3emist — 310 Tpetuil oT CojHIIA MOPSAKOBBIM SHepreTuieckuil ¢yoil B COJIHEYHOU cUCTEME,
eIMHuUIA dBooIMoHupyoiero Ceera BeeneHHOM.
CozHanue 3emiiv ecTh OIMH U3 clieKTpoB U cerMmeHToB Co3Hanust ConHeuHou cucreMsl CBera.

He cmomps na omxaonenue 6 nacmosiee Bpemst bonvueii uacmu Yenaoseuecmea om eekmopa
Hemunol, 3emas npooonsicaem ycmpemasimocs no eekmopy Hemunwt: k I'ocnoody.

Ymo npoucxooum cetimac ? — cetimac npoucxooum OmcA0eHue AHMUBEKMOPHOU COCMABASIIOULel
om snepeuti Tpupoovl, sHepeuii 3emau: ecmecmeenHulii npouecc ouuuenust. Mneonouuonupyowas
uacmo Yenoseuecmsa evieooumcs uz booicveii cpedol u ynaomusiemesi. boscou 1100u npodonxcaiom
ovime 6 Ceeme.

Tlosmomy cetinac na 3emne HaUaU NPOUCXOOUMb OUUCIMUMENbHbLE NPOUECCDL, HAPACTAIOUUE
no uacmome. I'ocnodv nanpaensiem suepeuu /Jyxa Cesimozo 6 me mecma, 20e 3eMAsi HY#cOaemcst
6 ouULLeHUlU.

[Tnanera 3emuis ecTb NpOSABIEHHbIN MH(MOPMAILIMOHHO-9HEpreTuyeckuii noreHuuan Co3HaHus
sHepreTudeckoro ciiost Ceera 3emutn, cocTosnmid u3 sHepruii CBeta aTOMOB, MaTepPUiAd, €MHUI] OMO-
norudeckoit JKu3Hu, comHeyHoro ceeta, AdcomoTtHoro Ceera u o0pasyet cucremy Co3HaHHS 3eMJIH,
ycrpemiieHHyio B Enunctse k ['ocriony: k cocrosiauio Equnoro AdcomorHoro Caera.

Tosmomy eaxcHo uenogexy Hayuumov cedsi UYeCMeEo8amv OpYyeux N0el, 8ce HCUoe U 6CHo
3emaro u ¢ JIo606vi0 omHocumvCsi Ko 6cemy, umo comeopero I ocnooom: cmapamucsi Ovims He nPo-
mue boea, ne npomus arooeti, He npomus Kuznu na 3emne, a 3a boea, 3a atoodeli, 3a npousemarue
Kuznu ¢ bozom na 3emae.

[Tnanera 3emns ects Eaunpiii Co3HaTeNbHBIN KMBOM OpPraHM3M C YHMKQJIbHBIMU BO BCEW
Bcenennoii ycnopusimu u popmamu KuszHu, cuctema YHUKaIbHBIX eAMHUYHBIX CO3HaHUM, 3a/ep-
KaHHBIX Ha Bpemsa KusHu (Ha uX pa3BUTHE B HEpPrusx BpeMeHN) B SHEPrEeTUUYECKOM CJIOE BOJIBI
(B nopsiakoBoM cioe Bpemenu Bceenennon).

Bozmoorcrno, 6 unbix uzmeperusx 2Kuznu Beeaentoll, ocnosHoll cyocmanyueri epemenHon 2Kusuu
a6151emcsi 6004 8 UHOM ee NPeOCMABAeHUlU, C ee UHbIMU ceoticmeamu. Bedv eodaa siensemcs sHep-
eueli Bpemenu (Ceema), a 3nHauum, oonradaem nopsiokosbiMu (U30MONHLIMU) COCMOSIHUSAMU BOObl,
KaK UHMePEane SHeP2enu4ecKo2o CAos 3eMau, mak u Ha npomsiiceHul 6cezo crosi Bpemenu (Ceema)
Bcenennoui. Ha 3emne 6o0a obnadaem onpedeneHHol nopsiokoeoli naomuocmoio. B uzmeperuu Bpe-
MeHU Ha nopsdoK Beuue, 600a Ha nopsdok meHee naomHas: Ha NOPsi0oK 6onee 8blCOKOUACHOMHAS.
B Buicuux snepeemuueckux crosx Beenennoii 60o0a npubaudicaemcest no uacmome k cocmosnuro Aoco-
aromuozo Ceema, kax u umvle sHepeuu Ceema. Ilomomy kax medxncoy pazoeneHHuvIMU 60 Bpemeru
eouruurvimu COZHaHUAMU, MAMEPUAMU NO MePe PA3BUMUSL NO B0CXO0SIU4EMY BEKMOPY NOCMENEHHO
cmupaemcsi pazauuue u pazoeneHue u npoucxooum coedurernuo ¢ Eounyro cucmemy Jhooeu: Aoco-
aomuozo Ceema.

Bona ectp Gonee 1uioTHOE (TOC/IE COMHEYHOTO CBeTa) MposiBiieHue 3Hepruil Cesaroro [dyxa

B HepreTryeckom cioe 3emuid. Bona ectb mposiBiieHHe OAHOTO U3 HEUTPOHHBIX ClloeB 3emuin u Bcee-
JICHHOM.
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Ecau pacuupumo cnexmp suepeuti 3emau: om Heop u 0o Abconromnozo Céema, mo nepeo Hamu
npeocmariem 8paspes 6cs. MHozocaolinas Beenennas. 11o mepe nogviuenus wacmomot Céema noeowl-
waromcs uacmomul e2o Co3nanust — nomenyuan Pasymua, Pazymnoti 2Kuznu é Jlrooeu ¢ I'ocnooom.
H uem Bviue uacmomut eournuurozo Ceema (uzmeperust), mem oonee siguvim cmarosumcest boz. B Paro
Adama u Eey naseuwyan I'ocnoow. Y Cesimuix cvinos u douepeti bowcoux I'ocnods omxpuisan /Jyxoeroe
3penue u I'ocnoob um npuomipeiéan Hebeca. Huumo na 3emne u 6o éceli Bceaernnoii ne cnocoono
cpasHumucsi ¢ mem, umo yeomoean I ocnoodw ons Jhoosuux Ezo.

[Mnanera 3emist ecTh MOPsAKOBOE M3MepeHue KU3HH, pa3BUTHE KOTOPOTO MOAKOHTPOJIBHO
locniony — Cuniamu Ero, KOHTpOJMpYIOIIMM MPoLiece MmocneBanus 3a 3pomoruen Ceera CoTHEUHOM
CUCTeMBI, TalakTUKu Mneunsiii [TyTs, Beenennoii. CornacoBanue Mexy MOpsAKOBBIMU SHEPreTH-
yeckuMU ypoBHsiMU CBeta peanusyercs yepe3 JJyXOBHYIO CBSI3b.

[Mnanera 3emiis1, Kak ¥ BCe CyIIECTBYIOIIEE Ha IJTaHEeTe, 00/1a/1aeT BCEMH CBOMCTBAMH U CTPYK-
Typo# sHepruu Bpemenu (Caerta).

FLLTHY 3HMA PEAILHOCTH
IPOITOE B HACTOHIIEM

OEPATHO ATEHAA IHEPTHA BPEX
HHBO TR CHEPY ML AH 3HEPTTHA

HH

YT OFMHBO MAPAIHT HPYIOMIEE
HHBOTH IO FYEMIEE FINHEYHOE COTHAHHE

IVXOBHO 3RO THNN OHIPYRMIEE EXCOIHAMIE,
MPOXOEAIEE 3TAN SILILTPALILH

HeWiTpoHHbIi1 c10i1 3eMIM COCTOUT U3 YeThIpeX 0a30BbIX MJIOTHOCTEN: COHEYHOTO CBETA, BO3-
AyXa, BOJIbl, SHEPr1il 3eMHOI KOPBI U HEAP U UX U30TOMHBIX COCTOSIHUIA.

Sueprun JHK Ilpupoasl — 310 sHepruu Bpemenu (Cera) 3emim Ha nopsiiok Beie u oOpa-
3y1oTcs ['ocionoM 111 pa3BuTHs eAMHUYHBIX CO3HaHMM B NIPSMO 3€pKajIbHBIX SHEPrUsAX Bpemenu
1 OIHOBPEMEHHO — 11 3BOJIIOLMH NoTeHnmana Co3HaHus U 4acTOThl SHEPTUM JAHHOTO CJIOS.

W3otonHble coctostHus Boabl B EquHCTBE ¢ MHBIMU 3HeprusiMu CeeTta 3eMin 00pasyioT nopsiji-
KOBbIE SHEpreTUYecKue MapajviesM HacTosiero BpemeHu: mopsiakoBble peajbHOCTH BPEMEHHOM
Kuznu.

B nposigrenuu aroou npedvieaiom xak 6ol 8 00Hom uzmeperuu. Ha camom dene smo ne makx.
Kaoicowiii uenosex npedvieaem 6 uOeHmMUUHOU no uacmome 800bl €20 OP2aHuU3Ma 800HOL Napanienu
U 83aUMOOEiCM8Yem NPeUMYULeCmeeHHo ¢ N0O0OHbIMU No eekmopy Co3HaHUS A0ObMU U SHEPLUSMU.

Ipebvisariue 8 00HOUACMOMHOTL cpede peanusyencsi 00 ONPeOeNeHHO20 MOMEHMA: 00 MOMEHMA
npodyxcoenusi Boau (dcenanus, nompebrocmu oyuint) k nepexody Ha HOsbvlli YposeHs JJyxoeHozo pas-
eumusi. B cayuae nenocnesanus 3a memnamu 3gontouun eOuHuuHvle CO3HAHUS, KaK U IHEP2emUUecKue
CA0U Nepexo0sm 8 COCMOSHUE UHBOMOUUOHUPYIOUUX.
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BECCOOIHATE TRHOCTE COIH AHTE
{ IFCH I, FIYTIOCTL, CTPACTH, JABHCHNOCTH ) (AJLTPYHIA, PATYM, ETAMOTEOPE HHE, EATOJAFEHHE, CBOBOIA TVXA)

HIATKDIHA CBOBOTHO FEATBHOCT B
HHBO O OHHPY NI EE FREOCTHO IO HIF YHOEE i &
ELITHE ILIBTP-BPATA ERITHE
'l L

l TEEYIHH PEIYILTAT ERTHA I

OPOABRIT HHE

Sueprun [Ipupons oOpasyoT Bocxonsnlyo k ExuHomy McTOKy crcteMbl KOHYcOOOpa3HYIO
CMMPaJIb BOMIOLIMOHMpYIoiero CBera: alIeKTPOHHOE 00J1aK0 BOKPYT IUIaHeThl. Bunnmvele Hamu suep-
run [Ipupos! oTaHbL 0T cocTossHMIO AGcomoTHOro CBeTa ¥ OTOMY MPOSIBJIEHBI 11 HAC B IIBETE:
OT YEPHOTO L[BETA JI0 BCEX €CTECTBEHHBIX LIBETOB U OTTEHKOB.

Heecmecmeennvie ons [lpupoost uacmomut (ysema, ghpopmol, 38yKU, 3anaxu) OmMmopzaomcs
OYULOTi YenogeKa no NPUMUHe HeCOBEKMOPHOCMU NPSMO 3ePKANbHbIM SHepeusm Ceema u decmadbunu-
3Upyrom OYyuiesHoe COCMosiHUe, NCUXUKY U SHEP2EMUKY UeN08EKd.

DHeprus 3emiid, Kak eJUHUYHAS SHEPrusi 3BoonuoHupyoero Ceera, noasepraercs puiib-
Tpauuu CBbIllIe, B pe3y/IbTaTe YEero pean3yeTcsi ero pacciioeHre Ha MOpPs/IKOBblE SHEPreTuYecKue
ciou. Bee To, uTo oTTOopraercsi CBblilie, BHITECHSETCS M YIUIOTHAETCS CJIOHM 3a CJIOEM B HallpaBJIeHUN
3eMHOI KOpbI 1 1aJIbllle — K BU3yaJIbHOMY LIEHTpY IU1aHeThl. Bee HeyronHoe bory 3emiist Bo3Bpaiiaer
Teme.

BBICIIHA HCT OK
ABCOIROTHOINO CBETA JEMIH

[IOTE HIIHA T IPHPOIE] [d

“-H-H_Hq_‘ ’jf__,

MNOTEHIHAT COTHIIA

HLI1K 3HA IPOABJIE HHA. FEATBHOCT b.

DHEPreTUUecKuid cjIorM 3eMIM sIBJISIETCSl OIHOW M3 TOPSIKOBBIX CTyIeHel sHepruu Bpemenu
BcenenHoii (0MHOM M3 MOPSAKOBBIX pa3/ie/uTebHBIX TpaHell Bpemenu mMexay AocomorHeiM Ce-
TOM ¥ aOCOMOTHOW ThMOW) ISl SBOJIOIMK BOIUIOMIEHHBIX equHUYHBIX Co3Hanwid: 111 CirykeHus
l'ocnony.
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Bce cywecmeo Ipupoowst ycmpemaeno Cayoxcums I'ocnody, waz 3a wazom co8eputeHcmaysico
u yxpenasisico 8 /yxe (¢ Cesmom yxe — 6 I'ocnooe).

Yenosex dcusem mozoa, Koeoa ow dcueem coznacio Bone booicveli.

Yenosex scueem moeoa, koeoa on uzayuaem boowcuti Ceéem Hemokom oywu ceoezo cywecmea
8 oKpyotcarougue e20 sHepeuu Kusnu, nanoansas ux ceoeii JIro6o6wio.

He uzayuarowuii boocvezo Céema uenoeex evimecHsiemcs ¢ 3Hepeuti [Ipupoowt, ¢ sHepeuii
Kueoli peanvrocmu é Hanpaenenuu 3eMHOU Kope U UeHmpy NAAHemel.

Ecau uenoeex cnedyem npomue eexmopa Hcmunvl (Hapywas 3anoeedu bodcou), npomue eex-
mopa ssonouuu uepeuti I1pupooel (npuuuHss 8ped ceoemy op2aHu3my, OKPYICaroOUUM 00SIM, IHeEp-
eusim Ilpupoowt), 3nauum, on ymupaem /yxoero u gpusuuecku. Iloka evl ycueeme gusuuecku u cno-
COOHbL XOMb HEMHO20 4yecmeosamv HMcmuHy, vl 8 CUNAX UCNPABUNMDL 8EKMOP CB0€20 CYUiecmad,
Hanpasue e2o no eexkmopy Hcmunul, oopamué ceoti auxk k I ocnooy.

Benmukoe pasnooOpasue nposiBieHHbIX (hopM KM3HM Ha TUIaHeTe, KMBOMUCHOCTD JIaHgmad-
ToB [Ipuposbl ecTh OTpakeHHWe YTOHUYEHHOH, YyBCTBEHHOU, €CTECTBEHHO KPACHMBOW AYIIN 3eMJIH,
HEYCTaHHO, BUTOK 32 BUTKOM peasu3yloiieil ceou maru k [ocrnony, Oyayun ¢punbTpyema Cabliie
Y OuMILasch cama. B npouiecce ouniteHns 3eMiIu U LIUPKYJISLIMY €€ SHEPIUid IPOUCXOIUT U3MEHEHNE
pembedoB, KIMMaTHYECKUX YCIoBUl. VI3MeHeHHs YCIOBUI cpebl OOMTaHMsI BO3JEHCTBYIOT Ha 9BO-
JIOIVIO TIOTEHIMAIOB BoruioneHHbIX Co3HaHui M Ha 3Bommormio sHepruu JJHK-o60m0uek KuBbIX
OpPraHU3MOB, OATOHSIS SHEPrUU JKU3HU K MOCTEAYIOIEMY LUKJTY Pa3BUTUSI 3eMJIM.

Pesynbrar pa3BuTHs BOIUIOLIEHHBIX Ha 3emie equHUYHbIX CO3HaHMI MaTepuau3yercs cie-
J0M B 3Heprusx Hacrosuiero Bpemenu. uepruu [JHK Ipupoasl sBisioTcs NposiBUTENSAMU 3BOJIO-
1uu BoriommeHHoro Co3Hanus. [I7s 4esoBeKka sHeprum opranusma, oopa3 Ku3Hu, OKoIo KU3HEH-
HOE [TPOCTPAHCTBO IMPOSIBJISIOT BEKTOP U NoTeHIMal1 ero Co3HaHM U AYILIEBHOE COCTOSIHUE. DHEPIUn
JHK 3emin pukcupyiot rpoueccsl pa3BuTHs BOIUIOMEHHBIX CO3HAHUE U B NTOCJIEACTBUE SIBJISIOTCS
oryeroM (I'ocnony) o wacrorax pasButus enuHuuHOM 3Heprum Ceera. Janee JTHK-oTueTsl nepe-
JaI0TCsl B apXxvB (B HAIpaBJICHUHM 3€MHOM KOpbI) — Ha mepepadoTKy. OtpadoTtanubie sHepriu JHK
(bnopbl 1 (payHBI BOCHIONHSIOT MPSAMO 3€pKaJIbHbIE SHEPTUU 36MHOU KOPbl — SHEPTUU TTOYBHI.

Kaxnpiil u3 sneprernyeckux cioes IIpuponsl (3emHas kopa, ruapocdepa, armocdepa, sHep-
T COJTHEYHOTO CBeTa, Hepruu AdcomoTHoro CeeTa) 00pasyeT 3alUTHYI0 000JI0UKY B OTHOIIICHUH
MOCJIELYIOIIEr0 BhICIIEr0 SHEPreTHYeCcKOro CJos.

Sueprus JHK IIpupons! Takke paccianBaeTcsi HA SHEPreTUIECKUe CJION OaKTepuid, IpoCTei-
X MUKPOOPTraHU3MOB, (hIopbl, (hayHbI, YeJTOBEeKa, KaKAbI U3 KOTOPBIX 00pa3yeT 3alUTHYI0 000-
JIOUKY B OTHOIIeHHH nocienyouiero Beiciero cios JIHK. B nenom snepruu [Ipupoast peannsyor
(byHKIIMIO 3alIUTHON OOOJIOUKM W TPOSIBJISIOT NPSMO 3epKasIbHbIE CBOKMCTBA B OTHOIIEHHH Yeno-
Beka (nmpaseaHoro — CeetuiibHUKA Boxbero). [Ipyn aHTHUYACTOTHOM HAIIOJTHEHUM YeJIOBEKA SHEPIUn
[Tpupoas! TpOSIBIISIOT 0OPaTHO 3epKajibHbIe CBOWCTBA, OJIOKUPYSI M BHITECHSSI U3 MPSIMO 3epKabHOM
Cpenpl.

Ilpu anmuuacmomuom OYiute8HO-IMOUUOHANLHOM COCHOSHULL YEN08EKA CAe0OM NPOUCXOOUM
nouudcerue uacmom ezo JIHK-o6onouku. Ecau uenogex 6 aHmMuvacmomuom COCmMOosiHuLL OKa3blédent
8030eiicmaiie 80 8He, Mo 8 CAeOCMaIUe €20 AHMUUACTIOMHBIX 0eUCMBULL HNOHUNCAIOMCSL YACMOMbl OKPY-
arcarouwgux snepeuti 2Kuznu. Mot dcusem @ sHepeusix 600vl. B 3asucumocmu om Hautezo Oyuiearozo
COCMOSIHUSL NO 200U 800bl PACNPOCMPaHsiiomcst 60aHvl Ceéema aubo anmuuacmom. Snepeuu JIrooeu
803HOCsIM 3Hepeuto uenogeka k Ceemy. AHMUUACTOMHbBIE COCMOSIHUSL, OClCMEUsl, Pe3YAbmambl 803-
spawaromcesi 'ocnooom myoa, omkyoa onu uzoutau. Kmo nacopun, momy u nHaonexcum youpamo
3a co00li 80l MYcop (Uen08eKyY, €20 NOMOMKAM).
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Paspywenue Yenoseuecmeom (uenosexom) snepeuii Ilpupodvl 6edem Kk NOHUINCEHUIO NOMEHYU-
ana 3awumel u sA618emcs. nokazamenem omrnoneHus eekmopa Cosnanus om eexmopa Hcmurvl
(noxazamenem HUCXOOSULE20 NYMU <PAZBUMUSL» ).

Paspywenue Yenoseuecmeom (uenoéexom) sHepeuii 3eMHOU KOpbl (NpsMoe U KOCBEHHOE)
eedem K noepyosiceruro snepeuu [JHK Yenoseuecmea (uenosexa) é coomeemcmeyroujue 4acmomol
00pamHo 3epxkanvrozo Bpemenu. Ipoucxooum nozaouerue snepeuu Yenoseuecmea (uenosexa) u llpu-
POObL 3emau uepHoil Obipoli, ucxoosueit u3 uenmpa naavemol. Omraonuguuecs om /yxoeHozo nymu
AH00U NPOSABASION 8 ceDe CB0LICMBa UePHOUL ObIPbl (UepHAs ObIPa NPOSBASIEN C80U PA3PYUUUIMENbHBIE
U NO2A0MUMenvHble C8OLICMEa uepe3 NONAsUUX 8 ee NAeH NH00ell).

Sueprusi [Ipupoap 3emim HenpepbiBHO nutudyercss CBble, MOAOOHO KYCKYy Mpamopa,
YCTPEMJIAACh IPEAICTaTh B coBepleHHoM Ui ['ocniona Buge.

Kaowcoomy uenosexy caedyem cmpemumvcsi npedocmams neped I ocnooom 6 cogeputeHHom ezo
Cesimom obpase.

Yenoseky kasxcemcst, umo cyuecmeo oyoa HeusmeHHo 60 Bpemenu. Ha camom dene ¢ kancovim
HOBbIM UUKA0M 00pa3 u suepeuu [JHK pacmyuiezo 0epesa cosepuieHcmayomcest, NOBbIUAsL 4aCHOMbl
snepeun Ceema ceoezo cyujecmea u, KaK pe3yabmanm 380M0uuL, 0yo nepedaem CemeHa SHepeUusim
2Kusnu no uacmome na yuxa pazsumusi Bouue.

Mo pazeumusi HTII Yenoseuecmeo ne ecmynano 8 kongaukm c Ipupoooii, 6pano y Hee Heobxo-
oumoe, eCrmecmeeHHbIM 00pa3om npoooadicancs uenogeueckuii Poo. Yenoseuecmeo 6vino cosekmopro
ssonroyuorupyrowemy Ceemy Ipupoowvt u 6 Ceemnoii ceoeii uacmu npedwvieano nod 3awumoti boeza.
B mom nepuoo kongpauxm Yenoseuecmea 6vin 6HympeHHUM — Mexcoy ar00bmu. OOHAKO nocne eHym-
penHuli koHgauxkm HYenoseuecmea cman nposensimvCsi 60 6He, Yoice SI6HO OeCMPYKMYPUPYs Hep-
euu Ilpupoowi. B nacmosiuee Bpems: Yenoseuecmeo si6Ho paccrausaemcs Ha 064 RPOMUBONOAONHCHBIX
opye Opyey cOCMOSIHUSL — HA 084 NPOMUBONONONCHBIX OpY2 OpY2Yy NOMOKa, 6cmaesas Ha cmopory I oc-
nooa au6o Ha cmopory Tomwvl. H 6v160p Kasxicooeo seen (no oopasy ezo u oopasy Kusnu), Ha uveli
KMo CMopoHe.

«Hmax 0600pcmeyiime, nomomy umo He 3Haeme, 8 kKomopuwiii uac I'ocnodv eaw npuu-
oem» (Md. 24: 42)

B uem 3acmanem I'ocnodw, 8 mom (cocmosinuu oywiu, meaa, oopaza sKu3znu) u cyoumo
oyoem.

Coxparum au 3emas yerocmHoCmb C80€20 CYULeCmaa, OCIAHEMCsl AU OHA HCUBOLL, YCIPEMAEH-
Holi kK cocmosiHuio Abconromnozo Ceema, auoo decmpykmypupyemcst pusuuecku u /JyxoeHo Ha MHO-
JHrcecmeo uacmeti u uacmuy, 3asucum om Yenosewecmea: ycmpemum au oHo ceoli auk Kk Iocnody,
noxkaemcs au neped Hum.

B cayuae npedenvro msdicenoeo cocmosHus 3emau ¢ Heil Mo2ym npou3oumu KauecmeeH-
Hble UBMEHEHUS NO HUCXOO0SIU4EMY BEKMOpPY: NPouecc OpOoONeHUs ee dHepUL No NPUHUUNY pacnaa
amoma. Hemunnwiii ocmamox Yenoseuecmea o6yoem omoener I ocnooom u nepenecer 8 uOeHmuuHbwle
no uacmome 3uepeul. A Heuucmole sHepeuu nolidym Ha nepennasxy. Ha coepemerrnom Hayunom si3vlke
9MOM NPoUecc Ha3vlBAeNnCst KBAHMOBbIM CKAYKOM (KauecmeeHHbIM usmeneHuem snepeuu). Ha /yxoe-
HoM si3blKe 9mom npouecc onucvléaemcs 6 Ceamuix Ilucanusx, kax Bmopoe npuwecmeue Hucyca
Xpucma cvina booicvezo nHa 3emaro u go3Hecenue uzoparuvix k I'ocnody.

H3 omkposenusi Cessmozo Hoarnna boeocnosa (bubnaus. Hoevlii 3asem)
I'JIABA 21.

1
«'H ysuoden s HO8oe HEOO U HOBYIO 3eMAI0, UOO NPedCHee HeOO U NPENCHSISA 3eMAsL MUHOBAU,
U MOPSL Ydice Hem.
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2 o o o
H 5, Hoann, yeuoden Cesamulii 20po0 Hepycanum, Hogvwlll, cxooauuii om boza ¢ Heba, npuzo-
MOBNEHHDII KaK Hedecma, YKPAUEHHAS ONsL MYHCA C80€20.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasinen OO0 «JIutpec».

IIpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB II0OJHYIO JIETaJIbHYIO Bepcuio Ha JluTpec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
coOom.
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