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Yacre 1. beiTe

laaea 1. Corropenne Beenenckoro Beimms
* Yo nepeutno: CosHanme wam matepua?
* Kenaune, smeprus, Bpemn
* Teopus o Coteopennn Beenenckoro burms
» Eaunoe Coznanne cHeTesbl. PeanbHocTs ¥ WLTHYIHA,
Tlpossnenne u Cotnanme. IHePreTHUECKHE CIOH H PaiIelHTeLHEE
rpatn Bpemenn, HoTHHHOE CYLIECTBO 3BE3A M IIGHET

* Buite nin He Geirs?

aasa 2. Beeaencknii Koa Cosnanns

*  Hudopmaunonno-snep cnon Be o Kona Cos A

aasa 3. Isonouns eannnanoro Cosnanns. Cocrosnne Hermnn
o Tlpouece n sestop Jyxosuoil ssomounn eanunyroro Coznanms
*  AbcomorHas peansHocTs AGcomoTHMX 3nepriii bora sre Bpemenn

M IPOLECE IBOTIOLHN H HHBOTIOLWNK eankiyHbx Cosnannil B aweprnax

Bpemenn
» Boaneiictane Py M HOUIHX FHeprHi
nactoauero B HA IHEPTHIO o el ro C

* Coctoanne HeTHugl

* [lyh k coctosmmo Hermnms

Faasa 4. Beeaenckan dopmyaa JTodsn
*  Dopmyna Yucroit Jhoben
* [liofosk Henobedeckas
& O ssanmocssin msiero i Beicwero Jlyxosnoro A
* Pawnosextopusie npuanaky Jhobeun i sronasma

* Cocrosnne Hetunw Knsnn



Iaaga 5. Ceoiicrea sneprun Bpemenn Ceera
* Cucresa sieprin Bpesenn Coera
= Croiictea sneprun Bpemenn Creta
1. Bpems Coeta ninavansno

2. Bpems Cpeta UMKIHYHO H yCTpesuieso K cocToanmio AfcomoTroro

Caera. [p ; . Oyay

. Bpema Ceera nnd ] ¥

Bpems CoeTa sHepreTHYECKH NMOTEHLIHATLHO
. Bpema Ceeta npamo n o8paTHo 3epraibHo

. Crofictso cronctocTn sneprnii Bpemenn Caera

- oo B W

. Dueprus Bpemenn Coera umeeT caokicTsa HMIyIBCa, 4AcTOTH,
AMILTHTY b, JUTHHB! BOMHEL

8. Bpems Coera uenoctho. lNpoctpancreo, Hamepenne

9. Bpems Coera andrpyano B npeaenax uenocTHOCTH

10. Bpems Ceta 0THOCHTENLHO W napaienbio. OSpaTHMOCcTh

H HeolpaTHMOCTE COCTORHMI nepriil Bpemenn

11. Cocroaune sneprin By Coera KOHT]>

Cosnannenm Beicwero nopsaka

12. Bpema Coeta Eamno

13. Ceoii CHATHA B aneprun Bp Crera
I'aaea 6. P p C B i
* Pasnenchmne B 0 CosHaHus Ha y Jy Posst

* Pasnenchne IHEPIHH Abcomotioro Ceeta Ha MYKCKOC H KCHCKOC Havana

* Al i Jly COIOT MYKIHHB H Anrens Ceeta

JeMHOTO NopAIKa



Iaasa 7. Bon "
(Ayxosupix 5)

*  DFrankl HEN0BEHECKOTD BOTUIOWIEHHA

* BocnpuaTie peankHOCTH

Yacrs 2. Cosnanne CoHednoii cHeTeMbl

aaga 8. Cosnanne CoHeMHOI CHETEMEI

* Crpyervpa bermua Cosnanma Connednodi cuetems

Caasa 9. Cymecrpo atoma
*  OGBACHEHHE CYUIECTBA aTOMA B (HIHKe
o Teopus o cymectse atoma, obnanaowero CozHannes
* Boagefictene Cunsl CBeTa Ha CYLIECTBO aToMa

* BoaelicTBne aHTHCHIE HA CYLISCTRO aToMa

Iaara 10, Coznanne 3eman

Caaea 11, Yuepran Bpemenn Crera 3esan u tabanua Menneneena,
ATom BOOpOIR

*  YHHEANLHOCTE ATOMA BoJopoaa

Caaea 12, Coznanme 3eman B YHEPrUsx OrH#A, BOIAYXA, BO/IbL, 3EMIH

® Cosnanne 3emian B CTHXHH OTHA

e 1ii cBeT — TOp Hetunsl

* DHeprUs orus



* OVHKURA BYIKAHOB

* Coananme Jesmin B CTHXHH BOILYXA
* DHepria Bo3yxa

®  ryHKUHA BETPOB

* Coananme Jesin B IHEPIHK BOLL
® OcolieHHOCTH BOBI

* Bona i uudop IHeprig AG Horo Ceeta

* Boja u antHIMeprus
* Muposoil BeliecTaeRHbI Ganane Boas
* Cosnanne 3eMman B CTHXHH 3EMIH

* [IpoHcxokIeHHe MATEPHKOB

Caaea 13, 3epranbubie csoiicrea matepnii Jeman

* Ku3nk nepesa, Kak nokazaTens BekTopa u unknos [yxosHoil 3s0mommn

Yacre 3. Kuzue

Caaea 14, Isomonns AHninn na 3emae

LI BEKTOPA o Coananmns

HenoseuecTsa
* Dpomouns Huann ua 3esne

* Dpomouns Husnn ua Jesmae s rexymesm Bpemenn Baimus nuaners

(B HACTOALIEM FHEpreTHYecKoM coe Bpemenn)

* Dsomouns JJHK pacturensnoro Mupa

Ssomouns JHK susotroro Mupa

* Opomound JJHE senosexa



Iaaea 15, 3epransnbie ceoiicrea JIHK

aagsa 16, Paccaoenne napaaaean Bpemenn JHK Yeaoseuectra

Taasa 17. Yerpemasioman k Ceery soaopoanan cnerema JIHK

aaea 18, 3epkaibHocTs XPOMOCOM He10BeKa

* JIHK 1 XpoMocoMe: HenoBeka

. M IM NP unsTpa sHeprii
OPraHKiIMa  HepreTHYeckoro kanana Adcomorroro Ceera (spara k

Bomecrsennomy Ceety)

* OBpatho 3epraibHan Gy HKUNA MEXaHHIMA XPOMOCOMbI

[Mpamo 3epransHan GyHKIMA MEXAHHIME XPOMOCOME
* XYu XX nonosse XpoMocoMbl MYKYHHE H REHIHHE

* JIHK. (ancpdpyans undpoy it amepruii JIHK)

Coznarenshoe 1 GECCOIHATENBHOE FAHATHE

Peanniauns cyasls H3 ABYX Npamo 0 o0paTHO IePRANTEHBIX BHGOPOR

Iaaea 19, Coznanne 4€10BEHECKOrD OPraHuiIvMa.

Co3nanHe JHePriH cepua

CozHanne IHEPrun roNoBHOND MO

Jap CeoGonw Bonw

IllecTs opravos uyscTs

ComHanHe Terkux

o O CHCTEMBI T P

lMonoskie oprans

Mecaunne

Avpa uenosexa



Caasa 20. ®opmuposanne JHK sonaomawmerocs Cosnannn.

3auaTne w powIenne

aasa 21. ®opmuposanne Coznareasnoii n Geccoznareabnoil
nenxosornm, CosnaTe hnan n HEccoInaTeLIAR NCHXOI0THs
* (ColnaTensHas NCHXONorHs
L4 El:t‘cn‘man:nhﬂml NCHXONOTHA

o dopMup Cozra M BeccoIHATENRHOMN NCHXOMOTHH

Caaea 22, Heroununkn w noraorurean sneprin Bpemenn Huinn

o CermenTnt Mammisl Bpemenn Auann. HeTouHuks # norioTHTENH IHEprin

* BaaroteopHas u GIAr0JaTHAS CAMOPEATHIALNA

s b p Al

o Oueprin aexer. PeanbHocTs 0 WLTOSHA 10X0/108 H pacxotos. Banane
NOXOI0B H PACXON0B.

* Peanbibie 10X006 H PACXOIb.

* Hamoins 10X0%08 H pacxofos

* PasoGnavenne namosnit Kusin

Caaea 23, Yyscreo sueprun Bpemenn Huznn

o [Tupammna Bpemenn Ceeta Jemuoro bermus



Yacte 2. Coznanue 3emin
1 COoJIHEeYHOM CHCTEMbI

I'nmaBa 8. Co3Hanue
CoJiHeYHOM CUCTEeMBbI

ConHeyHasi cucTeMa €CTb YHUKAJIbHOE MPOSIBJICHHOE €/IU-
HuyHoe CoszHanue (JlyxoBHoe $I) ¢ yHMKaJbHOM CTPYKTYypOu
(Komom), ¢ yHMKaJIbHBIM TOTEHIIMAJIIOM, YHUKAJIbHAsl BHOpa-
s Ceera B cyliecTse rajlakTuku Muteunsin [1yTe, BeenenHou,
ycTpemJleHHas K coctosiHuio AdcomotHoro Caera.

WNubiMu  cioBamu: CoslHEYHast cucTeMa SIBJISIETCSl OOHUM
U3 3HepreTuyeckux cioeB Bpemenu (Csera) rayaktuku Miey-
Heii [1yTh, Becenennon: B EnuncTBe 3Bomonuonupyommum Cee-
TOM, YCTPEMJIEHHBIM K cocTosiHuIo AOcomoTtHoro Caera.

ConneuHas cucrema sipiisiercs: eaunuuel Bpemenu (Ceera)
Bcenennoi.

U3 ungpopmauuu nepsozo moma meopuu «Bpems Ceema.
Snepeusi Bpemeru oopaszyem ceoum cyuiecmeom nozpaHuuHyo
30HY Medcoy cyuecmeom Abcontomrnoeo Ceema u adCoNOMHo
Tomoti. B cymu Abcomommnozo Ceema cooepicumcsi ungpopma-
uus «baazo Teopums, baazo Japume». B cymu Temwl cooep-



arcumcest uHgpopmayust «He Obimo boscvemy Ceemy».

Onepeuss Bpemenu siensiemcsi Cyuwecmeom YmsiceneHHOo20
Csema (omauurozo om Abconommuozo Ceema) noo 8030ericmeu-
em anmucunwl (anmusekmopa) Tomwvt. Cyuecmeo Abcorommuo-
20 Ceema (Cesimoeo [yxa, Abconomnozo Cosznanus, I'ocnooa)
YCMpeMAeHo no 6eKMmMopy OECKOHEUHO020 PA3BUMUSL CB0e20 CYuie-
cmea. Abcomomuas Tema, UCnvimoleask HEOOONUMDBILL FHep2emu-
uecKuil 20100, HANPaeNeHHa Ha nozaouieHue u paspyuterue Cee-
ma ons Hebvimusi cebs: onst obHynenus ceoezo cyutecmea. Mmen-
Ho nosmomy Tema nenasuoum boea. Yacmo nomenyuana cyue-
cmeo Abcontomnozo Ceema ucnonv3yem onsi OOPamHo 3epKanb-
HOoeo ompadicenusi anmucun Tomwvl, Oaazo0aps uemy oopasyent-
Csl 3aUUMHAS NPOCAOLIKA U3 cyuiecmaa ymsiicenennozo Ceema:
snepeusi Bpemenu (Ceema). Bce cyuecmeo mamepuanwvroti Bee-
NEHHOTl eCMb CYuLecmeo 00pamHo 3epPKANbHOL 3AuUmbl, Cyuie-
cmeo 3Hepeuu Bpemeru u oonogpemenHo — cyuyecmeo 360M10UU0-
Hupyrowezo Ceema, YcmpemaeHHozo K COCOsiHUO AOCONMOMHO-
20 Ceema eéne msdcecmu Bpemenu.

Cywecmeo Abcontomnozo Ceema obnadaem AOCOMOMHBIM
Pazymom (Abcomommuvim Cosnanuem). Iuepeuu Bpemenu, oOy-
oyuu cyuecmeom ymsdncenennozo Ceema, obnadarom 6 moii
UAU UHOTL Mepe (00 mem UAU UHBIM 2PA0YCOM) OMKAOHEHHbIM
om eexmopa Hcmunvt Coznanuem. Bce okpyorcarousue Hac sHep-
euu (mamepuu) oonadarom CosHanuem. AOCOMOMHO 8ce cyuye-
cmeo Bcenennoii nookonmponwvro I'ocnody! Abcomomnas Tema
HeCnocoOHa HanPMyro 8030€lCMB08aMb HA Hepeuu AbConom-



Hoeo Ceema no npuuure Ezo 3auuuiernocmu suepeueli Bpeme-
Hu (Ceema). Toma cnocobua 6030eiicmeosams HaA OMKAOHEHUE
snepeuii Ceema u ocnrabneHue smum nomeHuuanra cros. Bpeme-
HU: 00pa308b18amv 3A0ePHCKY 380110uuU crosi Bpemenu, paspsi-
JHCamo U pazpyuams 0Opamuo 3epKanvHuill croi. Ipu smom 0o6-
pamume eHumarue, umo Ceem 6cez0a 3auiUuiaemcsi, YCmpemnsi-
scw k pazsumuro. Toma (!) Hanpaenena na pazpyuerue u nozno-
uienue Ceema. Ceem ompasicaem om ceosi anmuuacmomot Tombwl.
(Ilooobnbim 06pazom nposieasitom ceos aoou, rHcusyusue 6 Cee-
me aubo 6o Tome.)

Snepeuu Bpemenu (Ceema) nod eo3oelicmeuem HUCXOOsU4e-
20 punempa u anmucuavt Tomvl paccrausaromcs Ha 08a Oc-
HOBHBIX COCMOSIHUSL: NPSAMO3EPKANbHBIIL U 0OPAMHO3EPKANbHBLI
CA0U, Kaxcoblil U3 KOMOPbIX MAKN}Ce PACCAAUBAEMCS HA PA3HO-
uacmommble U30MonHbwle yposHu (noocaou). Kaswcowiii uz snepee-
muueckux cnoee Beenernoil umeem ocobyro 6axcHocmu: 00pamHo
3epKanvHble SHepeuu Bpemenu coepoicusaiom ceoum cyuecmeom
AHMUCUNBL, NPSMO 3ePKanbible SHepeun Bpemenu oopasyrom bo-
JHCBIO PEANLHOCTIL, Ycmpemasis no eexkmopy Hcmunwvt. Yem 6au-
arce k eexmopy Hcmunvol, mem Cunvree boorcos 3auuma.

Eounuunvie snepeuu Ceema, ycmpemaertvie no eekmopy Hc-
MUHbBL, Yycmpemaenvl K EOuncmey nomeHuyuanos, 8 mamepuans-
HOM NPOSIBAEHUU 00pa3ysi cucmemvl (NOPsSIOKOBbIIL SHepzemuye-
CKUIi CAolL).

Cucmema 31eKmMpPoOHO8 AMoOMa — CUCHEMA AMOMO8 MONEKY-
Abl — CUCEMA MONEKYN BEU4ECmEa



Yenosex — cemvst — Poo — coeounenue Pooos
Coaneunas cucmema — zanaxmuxa Mneunvlii nymes — cucme-
Ma eanakmuk — Bcenennasi.

CyiectBo CoTHEYHOM CUCTEMBI TAKKE PACCIAUBAETCS Ha Ma-
paJuIeny mpsAMO 3epPKATbHBIX 1 0OPAaTHO 3epKATbHBIX MH(POpMa-
uui-3Heprul Bpemenu (Ceera). B 1enom cucrema ycrpemiie-
Ha K Beiciiemy Vctoky cBoero cyiiecTBa, rajJlakTuku MileuHbli
[Tyts, Bcenennoii: k cocrostHuio AdcomoTtaoro CeTa, K Beerle-
somy EnuncrBy ¢ ['ocrionom.

Ilo cocmosimuro msxcecmu (MCZCC'e) MOIHCHO onpedeﬂumb, 6 Ka-
Kom uzomontom cocmosmuu Ceema npe6bleaem 6 Hacmosuee
epems Conneunas cucmema.

ConneyHas cucteMa, Kak euHuYHas sHeprusi Ceera, oona-
JlaeT BCEMU CBOIcTBaMu 3Hepruu Bpemenu (CBerta) U ee CTpyK-
TYpOMu:

1. Bpemst CBeTa n3HaYaIbHO U YCTPEMJIEHO K COCTOSTHHIO AO-
comoTHOro CBera: UCXO/is1 U3 HACTOSILIETO YCTPEMJIEHO K COBEP-
IIEHCTBY CBOETO CYIIECTBA B kesnaHHOM uM boxbelt PeanbHocTu.

2. Bpems Ceta MKJIMYHO U YCTPEMJIEHO K COCTOSTHHIO AO-
comotHoro CBera (mpoiuioe, HacTosiiee, OyayIiee).

3. Bpems Cgera nHGpOpMaliiOHHO MOTEHIIMAIBHO.

4. Bpems Cpeta 9HEpreTH4eCcKy MOTEHLMATIBHO.

5. Bpems Cgeta mpsiMo u 00OpaTHO 3€pKaJIbHO (PeaTbHOCTh



Y WJLTIO3US).

6. CpoucrtBo cioncroctd sHeprur Bpemenn Caera.

7. Bpems CBeta uMeeT CBOMCTBA UMITYJIbCA, YACTOThI, AMILIH-
TY[Ibl, IJTUHBI BOJIHBI.

8. Bpemsa Cgera LEIOCTHO (CTPYKTYpHO, cMCTeMHO). IIpo-
crpaHcTBO. M3Mepenue.

9. Bpems Cgeta nuddy3HO B Iipeienax 1eJJOCTHOCTH (CUcTe-
MBbI).

10. Bpems CBeta OTHOCUTENBHO U NIapaJuIeibHO. BpeMeHHbIe
noBymkd. OOpaTuMOCTh 1 HEOOPATUMOCTD SHeprun Bpemenu.

11. Cocrosinue sHeprun Bpemenu CBera 4yyBCTBEHHO KOH-
TposiupyeMo Cabiiiie. OTBETCTBEHHOCTDb 32 3BOJIOLUI0 SHEPTUU
Bpemenu Cgera. 3amura ['ocrionom ungopmanuii-sHepruii A6-
comoTtHoro Caera Beiciiero nopsgka. 3epKajibHble (PUIBTPBI
sHeprur Bpemenu.

12. Bpems Cseta B3aumHo EauHo.

13. CBo¥icTBO cxaTtusl U paciimpenusi sHepruu Bpemenu Cae-
Ta.

¥CT ORMHE0 IAPAIHT HPYIOWEE
HHBOTIO HHOHHFY IUEE EIHHHYHOE COTHAHME

T¥XO8HO IBO.THHIT OHHPYROMIEE E1LCOIHAHNE,
MPOXOTALNEE ITAN SILILTPALINI



ConHeyHas cucrema, SIBJSISICh OMHUM U3 YHUKAJIbHBIX HEP-
TeTUYECKUX CJIOEB B CYIIECTBE SHEPreTUUECKOro CJIOS FaJIaKTh-
k1 Muneunsiii I1yTh, ¢ OTHOM CTOPOHBI 3aBUCHMA OT COCTOSIHUS
COCE/ICTBYIOILIMX C HEWl 3BE3AHO-IUIAHETAPHBIX CUCTEM U B TO-
’Ke BpeMsl HaJleJieHa CIIOCOOHOCTBIO B camopasBuTum. [Iporiecc
JlyXOBHOM 3BOJIIOLIMM B3aUMOCBSI3aH U B TOXE BPEMsl HE3aBU-
CHM OT COCTOSTHM TOTEHIIUAJIOB OJIMKHUX 3BE3[HO-TIAHETap-
HBIX CUCTEM (OT BEKTOPOB UX pa3Butusi). Kaxaas sHeprocucre-
Ma BceeHHOU peaym3yeT CBOW BHIOOP B Pa3BUTHU CBOETO CY-
IIeCTBA, 3aMeJISsCh JTUOO YCKOPSISACh B PA3BUTHH, YCTPEMIISASCH
k Equnomy Mctoky u6o 3aep:KuBasich U BHITECHSISICh U3 CPEJIb
sBoyoLMoHupyoiero Ceera.

Ecau eounuunoe Co3narue yeeperto osudicemcs no nymu /ly-
xoeHoui 3s6omouun k Hcmoky ceoezo cywecmsa, k /yxosHomy
Eouncmey ¢ I'ocnodom, mo ezo yoice He cOUmMv ¢ MoKy, U OHO
OyOem credosamo K C80€il ueau He 3a8UCUMO Om Mo2o, NO KaKo-
MYy nymu pazeuearomces okpyxcaoujue eouruurvle Co3HaHusl.

Y eounuunvix Cosnanuii, omauunvix om cocmosHus Abco-
aomnozo Ceéema u npoxoOssUUx NOpsiOKo8blil SMan 380410UUL
K cocmosnuto Hcmunsl Boicuiezo nopsioka, ecms moavko 08a 6bl-
oopa: docmuub cocmosinust Abcorromuozo Ceema u 380MH0UUO-
HUpoBame danee AUOO pacmeopumvCst 8 UHEOMOUUOHUPYIOUAUX
9Hepeusix Bpemenu, avimecHsscy U YynaomHsscs.



[Ipu nocrarouHom ycrpemienur EquHcTBa € TMHUYHBIX HEP-
ruii Bpemenu (Ceta) ConHeuHasi cuctema criocooHa Ha JlyxoB-
HOM U (PU3NYECKOM IUIAHE PEAIM30BaTh KAUECTBEHHBIA CKAUYOK,
MOKMHYB TEKYIYIO0 Napasuiesib TaJakTUKU, U IEPEUTH B COCTO-
sgHue CBera Ha NopsAnoK Bele, peanusysa nogbeM no [lyxos-
HOW JIECTHHUILIE. DTO BO3MOKHO MPU YCIOBUY aKTUBHOI'O OYMIIIE-
HUSI M aKTUBHOTO HAITOJTHEHU 1 cUcTeMbl 3Heprusimu Csroro Jly-
xa. [1pu aTom equHruHoe Co3HaHUE, COBEpPIIMBIIEE KAUECTBEH-
HBII TIepexoj1l B U30TOMHOE COCTOsTHYE Ha MOPsIOK Beitiie, o6pa-
3yeT BOKpYT ceOs (B SHeprusix BpemeHn) BoCXOnAIIMI BUXPb,
UMEHHO TaKMM OOpa3oM yCTpeMJIsisl BCJIe 3a COOOM 1O BEKTO-
py Uctunel. [1yTh [IyXOBHON 3BOJIOLMU OKPYXKAIOIIUM SHEPIU-
aMm 7Ku3Hu HaBs3aTh HEBO3MOXKHO. OH peaym3yercs UCKIII0YU-
TeJIbHO TI0 COOCTBEHHOU Boe kaxioro.

Ilooobnvie uzmenenus npoucxoosm u 8 Kuznu /JyxoeHo 360-
NOUUOHUPYIOWUX NH00€l, YCIMPEMAEHHbIX K cocmosiHuto Mcmu-
Hbl, K020 HepeUsi 4en08eKa 80pye CO8epulaem KauecmeeH bl
ckauok no /lyxoeroii necmuuye. IIpoucxooum kauecmeenHulii ne-
pexoo edunuunoli snepeuu Ceema é 6aazonpusimuyto 05 €20 no-
credyiouezo pazeumusi cpedy. (M3 nepeoeo moma oamnHol meo-
puu — npoyeccol nepexooa eOuHuuHoli snepeuu Ceema u3z 0OHO-
20 3Hepzemuueckozo cnosi Bpemenu 6 Opyeoti KoHmpoaupyom-
¢ Bvicuumu Cunamu Ceéema ecezoa 6 coenacosaruu ¢ Ioc-
nooom.) Kauecmeeritvle nepexoool u3 00H020 U30MONHO20 CAOS
Bpemenu 6 unoii (Ha nopsidok Bowlute) npoucxoosim npu ucuep-



NaHUU npoutedutlezo SHepzemuueckozo caosi Bpemenu ons pasz-
eumusi. B smom cayuae Bvicuume Cunvt Ceema, omeemcmeen-
Hble 3a nepexoovl eOuHuuHbIXx CO3HAHULL MeXNcOY CmyneHsamu (Kak
no 80CX00sUleMy, MaK U NO HUCXOOSIULEMY 8EKMOPAM), peanu-
3yrom oonyck eounuurozo Coznanust 8 unoe uzmeperue Bpemenu
(6 kauecmeenno unwvle ycaosus Kuszuu) Ha nopsiook Buuue ons
NPOOONNCEHUS PACKPLIMUSL U IBONOUUU NomeHUuuana Buicutezo
Jlyxoenoeo A (6 snepeusix nacmosuiezo Bpemenu).

Tlooobnvie cxaukoobpasHvie (Keanmoavie) nepexoovl NPOUc-
X00sim U nPU OMpwvlee INeKMPOHA O 3AMKHYMOU CUCHEMbl Amo-
Mda, NPU CMeHe U3OMONHBIX COCMOSIHUIL amomos, npu nepexooe
XUMUUECKO20 INEMEHMA 8 KaAUeCMBEHHO HOB0E COCMOSIHUE UHO20
XUMUUECKO20 INeMEHMA C MACCOBbIM UUCAOM MeHblUe NPedbloy-
wezo. Uzmenenue uzomonnvix cocmosnuii Ceema (Bcenennolii).

11! locmuodicerue cocmosinuii nopsiokoseix Hemumn é npouecce
asonoyuu Ceema, ycmpemaeHHozo K COCMOosHuiO0 AGCONOMHO020
Csema, s16151€mcst 0CCMAHOBUMENLHBIM NPOUECCOM.

Inanema Hubupy panee, 803MOMNCHO, pednbHO Npedvieand
6 cyujecmae CoNHeuHOll cucmembl.

Kearnmosvie nepexoovt no eocxodsuemy 6eKmopy peanusy-
IOMCSL NPU YCA08UU, KO20A CKOPOCHTb 380MOUUU eOUHUUHOLL SHep-
euu Ceema cyuyecmeeHHo onepedcaent CKOpoCcms 380M0UUN Me-
Kyweti napanneau Bpemenu. Eounuunas snepeust Ceema naoupa-
em docmamourwlii nomenuuan Aoconomnozo Ceema (Cesimozo
yxa), umobvl cosepuiums KBAHMOBLIIL CKAUEK: OeMamepuanit-
308aMbCsl 8 MEKYUeM SHepzemuueckom croe Bpemenu u nepetimu



8 UHOe u3MepeHue Ha nopsi0ok Boiute.

B mpouecce ¢unbTpanun sHeprunn Bpemenu BceeneHHon
(oHeprusamu Cedroro [lyxa) peaau3yercs: BHITECHEHUE aHTUBEK-
TOPHBIX COCTOSIHUI U ycTpemiieHHne K Equnomy McToKy oumineH-
HBIX 9Heprun Ceera.

I'ocnoov ommopeaem om Cebsi 6ce aHmMugeKmopHoe u nome-
waem noo Ceoti Tloxpos, éce mo, umo 08udxcemcst N0 6eKmMopy
agomouuu Ceema.

bnaronaps agdekty nepepacnpenenieHusi OCTaTOYHOM TsIKe-
CTM OT HU3IIUX Napasuienen K Boiciium peanusyercs: nepegaya
OCTaTOYHOM aHTUYACTOTHOM TSKECTH, AKTUBUPOBAHHOU HUBIIIN-
MM CJIOSIMU, HO HE CIIOCOOHOM ObITh UMM OJIOKUPOBAaHHOM. Bhic-
1IMe napasuliey OIIyIIAlT aHTUYACTOTHOE BO3JEHCTBHUE U3BHE.
[Tpr 3TOM y KakK0r0 SHEPreTUUYECKOT0 CJIOSI COX PaHSIETCsT BHIOOP
nyTH pa3ButHs. B ciyuae, ecim sHeprocuctema u3oupaeT myTh
CriaceHusi, TO POUCXOJUT OTTOPKEHHE €10 AHTUYACTOTHOTO BO3-
JICUCTBUS, a B CJTydae HEIOCTATOYHOCTHU MOTEHIMaIa — MOAKJIIO-
yarorcst boxbeu Cubl.

[MomoGHbIe MPOoIIecCH MTPOUCXOIAT U MEXIAY SHEPreTUIeCKHU-
MU ciiossMu COTHEYHOM CHCTEMBI.

Bce cymectBo BceeneHHOM ycTpemiieHO B NEPBYIO O4epeib
BBITECHUTH U3 ce0s1 1 OJIOKMPOBATh YEPHYIO JbIPY (B IIeHTpe Bee-
nenHon), 1 B CBodogHoM coctosinun CBerta yctpeMuTthest Kk Mc-



TOKy. Enunnynsle sHeprun Ceera, BeKTop CO3HaHMS KOTOPBIX
HanpasieH K 'ocnogy, nmmynscupyor ['ociony o cocrosHumn
OKpY>Karolmx ero snepruii Bpemenu (BceneHHon).

Ymo caedyem denams kaxcoomy bodcvemy uenosexy, Koeoa
€20 nocmuzaem onacHocms uzeHe? — moaumscs I ocnody u npo-
oondcams coxpansime ceost 6 Ceeme.



Fanaktusecwas flonrota

o

Hugbopmanus cospemenHoli Hayku.

Bboavuas uvacme maccwvt 06vexmos Conneunoli cucmemul npu-
xooumcsi Ha ConHye; OCMANbHASL YACTb COOEPHCUNICSL 8 BOCLMU
OMHOCUMENbHO YEOUHEHHBIX NAAHEMAX, UMEOUWUX NOUMU KPY2o-
8ble OpoOUmMbL U PACNONAAIOUAUXCS. 8 NPEOENaX NOUMU NAOCKO20
OUCKA — NAOCKOCIU IKAUNMUKU.




Yemvwipe menvutue nympentue naaremol — Mepxypuii, Bene-
pa, 3emas u Mapc (naanemovl 3e MHOIL 2pynnol) — COCMOSIN 8 OC-
HOBHOM U3 CUAUKAMO8 U MEMANN08.

Yemvipe enewnue naanemol — FOnumep, Camyphu, Ypan
u Henmyn (maxoice nazvleaemvle 2a308bimMu 2ueanmami) — Ha-
MHO20 OONee MACCUBHDL, UeM NAAHEMbl 3eMHOU 2pYynnbl, U CO-
CMOsIM 21A6HbLIM 00pa30M U3 800opoda u zeaus. Ypan u Hen-
MYH, NOMUMO 8000P0O0A U 2eAUSl, COOEPHCAM 8 CB0EM COCMABe
Meman u yeaprwlii 2a3. Takue naanenmvl 8b10eAsIOMCSL 8 OMoeNb-
Hblll KAACC «Ae0sHbIX 2uzanmos». lllecmv naanem u3 ocomu
U MpU KapauKogvle NAAHembl UMEION eCIeCE8eHHble CNYMHUKU.
Kaowcoas uz eHewHux naamem oKpyriceHa KoabUamu novlau u opy-
2ux uacmuy,

Temmeparypa . Luwa | g iepion

Hasnanme z o lwaserp | IEreTHOCTS N | CYTOK paccronnne | pbpamenns| Koi-so
IAHETEE M Macca (kr) (reic.km) | (oiewd) [vq :«-\:Ill!l-l\ or Coanna | ie aplure | coyvraHkos
e e (B roaax)

[Mepypni | 8 | 33100 | 487 | 8§63 | a0 | 980 | ss.65 | o387 | @4 | o0

| Bemepa | 6 | 4,87°10% | 12,1 | 5285 | #480 | | 23 | o723 | mw@ | o

| Bewam | 5 |5976=10] 12,756 | BSi8 | ks8 | 9 | 1 | 1 | W | 1
Mape | 7 | 6410 | 667 | 598 | 0 [Ea8a| 103 | 15237 | e8| 2

| 1Ommrep | 1 | 1,9°10° | 14376 | 031 | SH60 (S160) o041 | 52 | 186 | 16

| Catypn | 2 | | 12042 | Opd | 5280 [SaS0) o044 | o954 | 2946 | 17

[ Vpam | 4 | 1 515 | i8m | B0 |B8#)| o72 | 192 | B | 15

| Hemtyn | 3 | 495 | W3 | 5008 (B8] o074 | 30 | W68 | &

Tiavon 1o Tivion [ 23 |8 (@ (sl es | i | Mmm |

(O6parnte BHUMaHKE Ha BbiJeJIeHHbIEC TTOKA3ATEIH. )

B Conneunoti cucmeme cyugecmeyrom 0se oonacmu, 3an0OAHeH-
Hoble manvimu meaamu. Iosic acmepoudos, Hax0OAUULICSE MeHCOY



Mapcom u FOnumepom, cxoden no cocmasy ¢ NAAHEMAMU 3eM-
HOU 2pYynnol, NOCKOAbKY COCMOUM U3 CUAUKAMO8 U MEMANN06.
Kpynueiiwumu obsexkmamu nosica acmepouoos s18As0mcs Kap-
auxosvle naarnemol Llepepa, Ilaanaoa, Becma u 'uzes. 3a opou-
moti Henmyna pacnonazaromcsi mpancHenmyHogvle 00seKnbvl,
cocmosiugue u3 3amep3uteli 600bl, AMMUAKA U MEMAHA, KPYNHEL-
wumu u3 komopwix seasomest Iaymon, Ceona, Xaymea, Make-
maxke, Keasap, Opk u puoa.

B Conneunori cucmenme cyuecmayiom u opyeue nonyAsyuu ma-
AbIX Men, makue KaK naanemubole Keasucnymuuku u mposiHybl,
OKON03eMHble acmepoudbl, KEHmMaspol, OAMOKA0UObL, 4 MAKIHCe
nepemeuarouuecst no CUCneme KOMenbvl, Memeopoudbl U KOCMU-
ueckast nolaw. Llenmpanvroim odvexmom CoaHeuHoli cucmembl
sensiemces Connye —36e30a 21a6HOL NOCAE008AMENLHOCU CNEK-
mpanvrozo kaacca G2V, dceamulii Kapauk.

B Coanue cocpedomouena nooasarsowas uacmo éceli mac-
cul cucmemvl (0xon0 99,866%), ono yoepocusaem ceoum mseo-
meHuem naaremvl U npouue meaa, npuraonexcauue k Conneu-
HOUl cucmeme. Yemuvipe KpynHeiiuux 06sekma — 2a308bvle 2Uzam-
mul — cocmagasiom 99% ocmaswierics maccel (npu 3mom 601b-
was wacme npuxooumcs Ha FOnumep u Camypr — oxkono 90%).



MnaneTs

KapnukoBsbie
NANAaHeThbl

KaxJasa u3 miaHeT, CyTHUKOB, CJIOW aCTEPOUIOB €CTb YHU-
KaJIbHble eqUHUYHbIe SHepruu CeeTa, 00pasyoliye YHUKAIbHYIO
crpykrypy Cosnanusi ConneuHoit cuctemsl. ConHiie oopasyer
3ALIUTHBIA 3€PKAJIbHBIM SKPaH (3allMTHBIA HEMTPOHHBIM CIIOW)
B OTHOIIEHUH 00beKTOB cucTeMbl. OObeKTh COTHEYHOU CUCTe-
MBI pa3/IENSIIOTCS M0 COCTOSTHUIO Ha MTPSIMO 3epKajibHbIe ¥ 00paT-
HO 3epKaJibHble SHeprun Bpemenu (Ceerta). EquncrBo Co3HaHuit
TUIAaHET YCTPEMJICHO K HEHTPaIM3allii U OTTOPXKEHUIO OT ceds
AQHTUYACTOTHOU TSKECTU U OT cymectBa COJTHEYHOM CUCTEMBI
B 1IEJIOM C OJIOKUPOBAHUEM IPOPEX B CYIIECTBE 3aIUTHON 000-
JIOUKHM: B cymiectse noreHnuana Conxua. B nenom cucrema yHu-
kaypHbIX Co3HaHMi ycTpemuieHa K Equnomy VcCTOKY crucTeMsl:
K coctosinnio AOcomortHoro Cera.

Kaxnas n3 mnaner CoTHeYHON CHCTEMBI 00JIalaeT YHUKAJTb-
HbiM Kogom Co3HaHus, yHUKaIbHBIM NOoTeHIMaoM Co3HaHMS,



3aMOJIHSIsSI CBOMM CYIIIECTBOM OJIMH M3 MH(POPMAIIIOHHO-9HEpre-
TUYECKUX cJloeB B CcTpykTrype CosHanus Bpemenu (Csera) cu-
CTEMBI.

BECOOSHA TETRHOCTD CORHAHTE
{ ITOMIM, FIYTIOCTE, CTPACTIL, JABHCHMOCTH ) ATBTPYIM, PATYM, ETATOTBOPE HHE, BTIATOJAPEHHE, CBOBOIA TVXA]

HATH0IHE PEATEHOCT B

WHBO RO OHIPY BRI EE

Crpykrypa s1eprun CoTHeYHOM CUCTEMbl UIEHTUYHA
CTPYKTYype 3Heprum BcesleHHOM, TAJIaKTUKH, aToMa.

Crtpykrypa 3Hepruu Bpemenn
(CBeta) CotHEeYHOH CHCTEMbI

ConHeuHasi cuctema sIBJISIeTCSl yHUKAJIbHOM €IMHUYHOM SHEp-
rueii Bpemenu (Ceerta) ranmaktuku Mieunsiii I[lyts, Bcenen-
Hoii. bazoseiii Kon Co3nanusg ColHEYHOU CUCTEMBI UIEHTUUEH
6azoBomy Kony Cosznanusi cuctembl CBeTa rajakTHMKyA Miied-
Hbii [TyTh. BazoBblit Kon Co3nanus ranaktuku Mieunsiid [Tyt
uneHTndeH OazoBomy Komy Co3HaHMSI CKOIUIGHUH TalaKTUK,
Bcenennoi. Enuneiv mia sceit Beenennon 6a3ossim Kogom Co-
3HaHuA asisgercd Enqunas Mcruna: Cesarocts, boxnii Ceer, bo-



Kb JIIOOOBB.

Ecau npeocmasumv Bcenennyro, kax Eounvili dcueoii opea-
Huzm, mo ConHeunas cucmema s161semcsi 0OHOU U3 KAemok 3mo-
20 opearuzma. 2Kusnwv Kasicooii knemku Bcenaennoii coxparsien-
cs1 00 mex nop, noka 6 ee cywecmee sxcusem Mcmuna: sHcusvim
coxpansiemcst Mcmok — /Jyxoenas ceésizo ¢ I'ocnooom, — cnocoo-
Hocmb eouruunozo Ceema uznyuams booicvio JIro606v.

11! Kaswcoomy orcueomy cyutecmsy 6o Bcenennoii cnedyem
Ovimv npeocmasumenem I ocnooa: npedartvim nocumenem Mc-
MUHDL.

CoaneyHnas cucreMa, Kak KOHCTPYKIUA aToMa.

ConHile oOpa3yeT CBOMM CYIIECTBOM 3all[UTHBIN HEUTPOH-
HbII1 CJIOW U OJIOKMpPYET BHYTPU CBOETO CYILECTBA HEKUN aHTH-
NOTEHIMaJl YepHOM JIbIpbl. OOBEKTHI CUCTEMBI 00pa3yloT JIeK-
TpoHHOe oOmako. [Torennman ComHila oopa3yeTcst U3 MOoTeHITNA-
Ja cucreMbl CO3HaHMM, HANIPABJIAIIKX B NIEpBYI0 ouepenb Cu-
JIbI HA OJIOKMPOBAHUE YEPHOU JBIPhI (TIPUXOMAIIENCS Ha CHCTe-
My), a B CBOOOJHOM NOTEHLIMAJIE YCTPEMIISIIOIIMXCS TI0 BEKTOPY
Wctunsl: k Enqunomy Uctoky, Kk coctosiHnio AbcomorHoro Cae-
Ta.

BuyTtpennuii noreHuman ConHua (He MpOSIBIEHHBIN 1JI Ha-
IIEro BOCHPUATHS) 3€PKAJbHO OOpaTHO OTpakaeT CYIIECTBO
YEPHOM JIBIPHI HA CYIIIECTBO CaMOM K€ YePHOMU JIBIPHI, AeJiast CU-
cremy CBeTa MakCMMajbHO BO3MOKHO HEBUAUMOW )i ThMBI.



W yem Onmmxe cuctema k bory, tem cunbHee ee 3ammra. CBoOOA-
HbII moteHman CoHIa yerpeMisiercs 1o Bektopy Victunsl, 00-
pazys Bocxoasmumii K IcTOKy BUXpb, OAXBAThIBAsI CBOMM CYIIIe-
CTBOM TJIAaHEThI, 0ObEKThI CUCTEMBI (3BOMIOIIMOHUPYIOIINE IHEP-
ruu Cgera).

3emHasd rpymma maser (Mepkypuii, Benepa, 3emisa u Mapc)
B CYyIIECTBE TUIAHETAPHOTO IEKTPOHHOrO 00OjIaka obiaka oopa-
3yeT 00paTHO 3epKaJibHbIH 10l BpeMenu (CBeTa): CyIecTBo Ts-
KeJbIX sHepruit CBeTa, BHIBOAVMBIX U3 CYIIIECTBA CUCTEMBI U 00-
Pa3yIOIIUX TSDKEJbIE U YIUIOTHSIONIUECS] SHEPreTUYeCKHe CJIOU.
W3 MHBOMIOIIMOHUPYIOIIEH Cpebl peau3yeTcsl OTKUM eTUHNY-
HbIX SHepruit Ceerta: OT:KUM equHUYHBIX CO3HAHUU /1)1 TPOAOII-
skennd Bommonnn Ceerta.

Cnon acreponioB — IpOSABIIEHHAS PAa3[EINATENIbHAS TPaHb
Bpemenu mex 1y 0OpaTHO 3€pKaJIbHBIM CJIOEM CUCTEMBbI (3eMHOM
IPYNION TUTAHET) W 3BOJIOLMOHUPYIOIMMU SHeprusimu Ciera:
BHelHen rpynmnoi maHetr (Onurep, Caryph, Vpan, Henrtys,
[TnyToH).

ConHIle OTpaxaeT COCTOsSIHME TOTEeHIMaaa 3alluThl CHCTe-
Mbl. IpIpbl, MPOPEXH, TPEIIMHbI YKA3bIBAIOT HA pa3psiKEHUE MO-
TeHIMaJIa 3aluThl, Ha OTKJIOHeHHe BekTopa Co3HaHUs (OAHOM
U3 IUTaHeT, Tu1aHeT). DkpaH CosHLa ciieyer ymerb uurtarh. s
K10l u3 miaHer CONHIE OTpaaeT COCTOsIHUE MOTeHIMaia
3aluUThl «IIEPCOHATTBHOY.

Kaxplii U3 00BEKTOB CUCTeMBI MIPeObIBACT B TOM WJIA HHOM
M30TOIMHOM cocTossHUM CBeTa, Kak M CUCTeMa B IIeJIOM, 3aHUMas



OJIHY U3 MO3ulMil B cyliecTBe Cera raaktuku Mueunsiii [Tyt
W MHOTOCJIONHON BceneHHOM.

CouHeuHnas cucremMa, Kak eJUHUYHAsA SHeprus Bpeme-
Hu (CBera).

ConHeyHasi cucrema, Kak enuHua4yHas 3Heprusi Ceera,
yCTpeMIJIeHa K COCTOSIHMIO AOcomoTHOro Ceta ¢ BHITeCHEHUEM
U3 CBOETO CYIIECTBA AaHTUBEKTOPHBIX M AHTUYACTOTHBIX COCTOS-
HUM.

CorHile 0O6pa3yeT 3alUTHYI0 000JI0UKY (3alIUTHBIN 3epKaJib-
HBIM 9KPaH) B OTHOIIEHUH BOJIIOIIMOHUPYIOIIKX SHeprui Ceera
CHCTEMBI (JIEKTPOHHOT0 00J1aKa IJIaHeT). DBOIOIMOHUPYIOITHIA
Cger cuctemsl ycrpemiieH Kk EnuHomy McToky cucremsl, oOpa-
3ysl BOCXOJSIIYI0 KOHYCHYIO CIIMPAJIb, YCTPEMJIEHHYIO K COCTO-
sSHMI0 BekTopa AbcomotHoro Ceera. Bee To, oT vero cucrema
CBeta 0cBOOOXK/1aeTCs1, IEPEXOIUT B COCTOSTHME MHBOTIOIIMOHU-
pytouux sHepruil CBera, BHIBOAUTCS 32 IpaHb HacTosiero Bpe-
MEHHU.

Kozoa uenoeex caedyem /Jlyxoeroim nymem Cnacenus, mo
8 npouecce ouUUeHUsl €20 dHepeul Kakue-mo ungopmauuu, oy-
UteHble U IMOUUOHANBHBIE COCMOSIHUSL, MAMEPUU, OMHOULEHUS,
Oelicmeust mepsiiom ceol0 aKmyaNbHOCHb NO NPUUUHE OMKAOHE-
HUsL UxX 8ekmopos om eekmopa Hcmunol. Yenosek ne uyecmeyem
6 amux uHgopmauusx-sHepeusx 2ayourvt Ucmurot. Umenno no-
3MOMY 310 OM Hez0 YXooum (CMaHo8UmMcst 05 He20 NPOULNBIM,).



Kaxnas u3 equHnyHbIX SHepruid Bpemenu (Ceera) cucteMel
yCTpeMJieHa 1o BeKTopy VICTUHBI, ecTeCTBEHHBIM 00pa30oM OYU-
1IasChb OT BCEro aHTUBEKTOPHOro. OUMIlieHHE SBOMOLMOHUPY-
forero Ceera (cucteMbl) peanusyercs, oiarogapsi HUICXOASIIAM
n3 Equnoro Mcroka (kak coBokynHocty VictokoB) sHeprui CBs-
toro Jlyxa, BeITECHAIOIUX 3a peaebl CBera (B HapaBJIEHUU
K Conniy, ans [puponsl 3emiin — K 3eMHOR KOpe) BCE TO, YTO
He yrogHo ['ocniony. Hanee suepruu Cedaroro [lyxa pazBopauu-
BAIOTCS M BHOBb ycTpemusiiorcs K McTtoky cuctemsl: k ['ocriony,
peasusys, TAKUM 0Opa30oM, TIOJTHBIN UK ucnioiHeHust Bonu bo-
’KbEl IO OUMIIIEHUIO ¥ BOCCTAHOBJIEHUIO SHEpruu BpemeHu.

Sneprun Cearoro [lyxa HbIpAOT B 9Heprun Bpemenu (B 110-
rpaHU4YHyI0 30HY Mexay VctmHou u ThbMOM) M BHOBB JIOJIK-
HBI BBIHBIPHYTH K ['ocniomy (¢ oT4eToM O TIpofesiaHHOW padoTte
1o OJIOKMPOBKE BOZHUKIIIEH JbIPbI, Yepe3 KOTOPYIO MPOHUKAIN
aHTH4yactothl). Helpsiss B sHepruu Bpemenu, eqmHuIHBIN AOGCO-
moTHbI CBET BHITECHSET HA CBOEM ITyTH aHTUYACTOTHI (KaK CHe-
rOOYMCTUTESIbHAS MAIIIUHA), OJIOKUPYS MX W BBIBOJIS 32 TIPEIEITbI
CBOETro CYIIEeCTBa, 3a npeaessl (cBoei) BpemeHHoM JKusHu. Ta-
KMM 00pa3oM, Kax/Iblid U3 HCTIOTHAIIMX Bomo Boxbio 610KH-
pYeT U HEUTpaM3yeT aHTHYACTOTHI B ceOe M B SHEPTUsX OKPY-
xatomierd Kuznu. UyBCTBYs HCIIOTHEHHOCTh MOPYYEHHOTO 3a/1a-
HUS (0aTra), eqUHUYHbI AOGcomoTHbI CBET pa3BOpauMBaeTCs
¥ €CTeCTBEHHBIM 00pa3oM ycTpemuisietcsi K bory.

Ncxopsamme n3 Vcroka sneprun Cearoro [dyxa (eaMHAYHBIE



sHeprun AdcomorHoro Ceta) aiist pubTparmu sHepruii Bpe-
MEHHU B TOXE BPEMS HCIBITHIBAIOTCS ['0CIIONOM Ha COXpaHEHUE
npegaHHocTd Emy: Ha coxpaHeHue BekTopa CBATOCTH.

Bce cymiectBo CosHeuHOM CUCTEMBI BpeMsl OT BPEMEHU MPo-
HusbiBaetcst Coilie (13 Equnoro Mcroka) sneprusamu CBSITOrO
Hyxa, pUIbTpysCh, U B OUMIIEHHOM OT aHTHYaCTOT COCTOSIHUU
ycrpemisiercs ['ocrionom no BekTopy VICTHHBL: K TOCeAyIoIeMy
stany ourilieHus. CoHeuHasi cuctema, mpeObIBasi B COCTOSTHUU
enrHu4YHON sHepruu Bpemenu (Cera), HAXOIUTCS B IpOLEC-
ce OJIOKMPOBAHUS M HEUTpAIM3AIMA CBOMM CYIIIECTBOM HEKO-
TOPOM aHTUYACTOTHI — B Mpoliecce UcnonHenus Bomu boxben.
W 1o, kak ConueuyHoui cucreme (1 3emiie) ynacrcst Cnactuch (Uc-
noHuB Bosmo Boxpio 10 OJIOKMPOBKE aHTUYACTOTHI), 3aBUCUT
OT KaXJI0ro U3 Hac.

Te oywu, komopvie npedvisaiom 6 Ady, ympamuau Hcmu-
HY, ucuepnanu nomenuyuan Bpemenu Kusnu u ceoii ne onrs ye-
seit Cnacenust u Cayorcerust I'ocnody. Ao Haxooumcst 8 ueHmpe
Semau u enympu Coanya. Ecau npu 2KusHu uenosex e ecmaem
Ha cmopony 'ocnooda u e cmpemumcesi kK Hemy, mo on obpekaem
cebs Ha seunble MyKu 8 Ady. Kuznv —3mo He uepa, munvie 1100u.

[ToTOKM COTHEYHOro CBeTa (YacTOThI) MPOSBIISIIOT PEAKIUIO
I'ocniona yepe3 Cosnuile B oTHOmIeHur 3emiu (YenoeuecTBa)
M KaXOr0 YeJIOBEKA B OTAEJILHOCTH. B oTHOIIIEHNH KOro-to ['oc-
rionb u3imBaet Onarogarueiil Ceer. B otHomennu koro-to Cons-



e BezeT cedst arpeccuBHO. Jlyun CofHIIA MOXHO BOCHPUHH-
MaTb, KaK CTpeJisl [ ocnozsa, MuIyonye 1 OYMINAIoIHe.

Ilosmomy Ha 3emne npoucxoosm pazauurvle (OuUcCmumens-
Hble) npoyeccol: 8 Ipupode, @ uenoseueckoii cpeoe, 8 N00sIX.

Boeicimii Mctok AdcomotHoro Cera CoJTHEYHOM CHUCTEMBI
HE TIPOSIBJICH /I BOCIIPUSATHS Y€JIOBEKOM, TIOTOMY KaK BEKTOP
AobcomotHoro Cera AOCOTIOTEH U BBIXOIUT 32 IPaHb SHEPTUU
Bpemenu: 3a rpanb otkjioHeHHOTo OT Mctiabl CBeta, — 1 OJIOKH-
pyetcst Hucxonsmmu u3 Microka notrokamu AdcomorHoro Cee-
Ta.

Bocnpusimue ooumeneii booicvux 3auguuiero om uenogeue-
CKUX 2143 U OMKPbIBAEMCS MOAbKO 051 uzoparnvix I ocnooom.

FJIHHOE ¥ CTPEMTE HHOE COHARNE COTHE WHOM CHCTEM B
LT PYIIM, PATYM, E1ATOT IOPT 1A, E1AT OTAPE MHE, CBOSOIA IVXA)

BECCOIHATE ThHOCTE
{INOHIM, T IYTIOCTE, CTPACTH, JABHCEMOCTH )

= BLICHIHE HCTOK
ABCCUIIOTHOTO CBETA
COMRANNA COTHEMH Ol CHCTEMbE

COTHIE b

COTHEY BO#
CHETEMB

TEMHOE G3THE

BusyasibHO B BOCIIpUSITUM YeJIOBEKa 00pa3yeTcsi MPOsIBIICH-
Has WUTO3UsA, 4To TyiaHeThl COJHEYHOM CHCTEMBbl BpalllaioT-



cs1 o opouram BOKpyr COSHIIA U K TOMY K€ MPHUTATHBAIOTCS
K HeMy. DTO JIO)KHOE IPEJICTABICHNAE CIOXKUJIOCh MO NPUYHHE
HE 3HaHUs BoKecTBEHHOM CyTH BCETO.

B peanbHOCTH, KaK YK€ pacKpblBaJIOCh B IVIaBax BbILLE (B Mep-
BOM TOME TEOPUH ), €CJIM BHIBEPHYTh JIOXKHYIO MOJIE/Ib HANZHAHKY
(Ha060pOT), TO eauHIYHbIe SHeprun CBeTa (TUTAHETHI) YCTPEM-
JsieMbl cBOOOAHBIM ToTeHIManoM CoHia (3epKaibHOM 3amiu-
TOM, 3epKaJibHbIM 3KpaHoM) K Egunomy Briciiemy Hctoky A6-
comoTHOro Ceera CUCTEMBI: YCIIOBHO — K LIEHTPY cdepbl. B pe-
aJIBHOCTH — 3TO BocxopsAmasa Kk Enunomy McToky cucremsl Ko-
HYCHasi CIIMpaJib 3BOMIOLMOHUpYomero CBeTa, yCTpEMIIEHHOTO
K coctosiHuio AdbcomotHoro Ceta: ot ComHeuHo miatgopmbl
(mposinenHoro i Hac [TokpoBa Boxkbero, kak U 3eMHasi KO-
pa) — k Beiciiemy McToKy cucreMsl.

Cuna npuTSKeHN — 3TO HE CUJla MPUTSKEHM S, a IIepeiaolie-
ecsl sHeprusiM CBeTa OCTaTOUHOE aHTUYACTOTHOE BO3/CWCTBUE,
OT KOTOPOTo, HAlIPOTUB, CUCTEME CIIEyeT OCBOOOXKIATHCS, T0-
BBIIAS IIPA 9TOM U30TOIMHOE COCTOSTHUE CBOETO CYIIECTBA.



HIAIO3IHA NPOABIEHHA PEATBHOCT b

DHepruv TUIaHeT COBEPIIAT He 3aMKHYTOEe OpOUTAJbHOE,
a JBUXKEHUE M0 YCTPEMJIEHHOW KOHYCHOW CIIMPaiv OT CyIle-
crBa Connua k Beicinemy Mcroky AbcomorHoro Ceeta cucte-
MBI C OMPEJIEIEHHON YaCTOTOW U aMILIUTYION BpAIlleHUsI BOKPYT
EnuHOro He nposiBlieHHOTO BeKkTopa VIcThHBI crcteMsbl, 00pasy-
IOILIETOCSI U3 BEKTOPHBIX OTPE3KOB HEMPEPHIBHO PEeATU3YIOIIEHCS
Ha KaX/IOM SHEpreTM4eckoM ypoBHE AOCOIOTHON pealbHOCTH.

U3 2nas evume. Ceszviearue booicvell peanvriocmu ¢ snepeusi-
Mu Hacmosimezo Bpemenu (Ceema) peanusyemcs 8 npoyecce 360-
ntouuu Ceema cucmemvl U 60NNOUEHHBIMU 8 SHEP2EMUUECKOM
cnoe 380M10UUOHUPYIoOuUMU eOUHUUHbIMU COZHAHUAMU (uacmuu-
kamu Ceema).

CoBOKymnHasi HEPrus IUIaHET CUCTeMBbl oOpasyeT EmuHyio
SHepruo BpemeHu, cocTosIyio U3 MPsIMO 3epKaJIbHOTO ¥ 00paT-



HO 3€PKaJIbHOIO KOHYCOB 9BOJIIOLIMOHUPYIOLIETO Y BBIBOAUMOIO
3a boxwui [Tokpos nHBOMOIMOHMpYIOIEro CBeTa, OTTOpraeMo-
ro ['ocnoom. Cy1iiecTBO 00paTHO 3epKAJILHOTO KOHYCA SHEPIUr
Bpemenu (CBeta) cucTeMbl YIIJIOTHEHO M HAXOIUTCS BHYTPU Ma-
TEPUAJILHOIO cyiecTBa raHet, ConHma. 3110 He sasiserca bo-
KbEU PEATBHOCTBIO Y TIOTOMY COKPBITO JIJISI 3pUTEILHOIO BOC-
npusTUs YesnoBeka. ['ocrob Oepexer uesioBeka OT BCSIKOro 3J1a.

Hmerno nosmomy uenosexy He credyem nposieasino 6 cebe Ka-
uecmea 31a.

Yenosexy cnedyem coxpausmo cebsi 6 Ceeme, ycmpemasisi
ceoli 830p Kk I'ocnody u HenpepvigHO MonsiCy.

Cy1iecTBo NpsAMO 3€pKAJIbHOTO KOHYcCa 3Hepruum Bpemenu
CUCTEMBI €CTh BOCHPUHHMMAEMOE HaMHU IPOCTPAHCTBO (IHEp-
run [lpuponsl), HanonHsmoneecss sHeprusmu Csaroro Jlyxa
U ycTpemisiionieecs: K coctosiHuio AdcomorHoro Ceerta.



Yenosex e6ocnpunumaem >sHepeuu NnAaHem 8 3AMeONEHHOM
memne. Ecau cpasnums Conneunyio cucmemy ¢ amomom, mo
SHepeus nAarem oyoem UOEHMUUHA SNEKMPOHHOMY 00NAKY 80-
Kpye si0pa cucmemwl (6oxpyz Coanya).

Anepeus /IHK Ceemaozo uenosexa oonadaen Ha HECKOALKO
nopsiOKo8 bonvuleli CKOpocmulo (4acmomoti, 1ezKOCmbl0), Uem
9Hepeuu 3eMHoll Kopul, sHepeuu THK pacmumenvrozo u dcuom-
Hozo Mupa. Iloamomy uenoeex 80cnpuHuUMaem HU3ULUe SHePeUn
KaK Obl 8 3aMOPMONCEHHOM (3amednenHom) cocmosinuu. Hneo-
AOUUOHUPYIOWUe SHepeul 1i00eli npedvl8aion 8 3amopMON}CeH-
Hom cocmosinuu (Co3Hanus u puzuuecku).

Eounuunvie suepeuu paszoenennozo Ceema 6 Abconommom



ceoem cocmosinuu seasiomesi Eounvim Aocontommuvim Ceemonm.
To ecmv, cyuecmeo u Cosznanue Connuya u naavem cUucmemvl
6 Hcmune ceoeii siensiemest EOunbim yeavim u npu noewlude-
HUU BUOPAUULL CB0€20 CYULeCMBa CMPEMUMCS K 80CCOEOUHEHUTO.
THosmomy npu ycmpemaenuu k cocmosuuio Mcmunvl Kaxicooeo
u3 uzomonuvix cocmosinust Ceema cucmemvl peanu3yemcs co-
eounenue Ceema 6 Eounviti Aocomommnwiii Ceem. A 8 npouec-
ce 3gontouuu Ceema npoucxooum coeouHeHue sHepeononeil (Kax
MexHcoy NO0bMU, MAK U MeHcOYy naaremamu): coeourerue bo-
Jcvux peanvHocmeli (8 /yxe). «Ilokoperue» ao0bmu Kocmuue-
CK020 NPOCMPAHCMEBA S8ASAEMCSL OPEOOM, NOHCLIO: NOKA3AMeNem
UeN08eUeCKoli 20pObIHIL.

Panuyc BpariieHust BOKpPYr BEKTOpa BOCXOASIIErO KOHYCa eCTh
rokaszaTteJsib 3aTOPMOKeHHOCTH dHepruu CBeTa MIaHeThl.

Yem Onmxe miadera Kk CoHITy,

— TeM TsDKeJIee ee SHeprusl, TeM 0ojiee OHa OIMyIaeT Ha ceOe
a¢pdext nepepacnpenenenus nepegarouierics or ConHua ocra-
TOYHOM aHTUYACTOTHOM TSKECTH,

— teM crnabee 3amuta boxbst (boxuii [Tokpo),

— TeM OoJiee YCUJIMH CJIeyeT IPUIaraTh IIaHeTe JIJIsT BHIITpaB-
JIEHUsI BEKTOpa SHEPTrUU CBOETO CYIIECTBA MO BEeKTOPY MICTUHBI.

s eonnowarouwuxcsi Ha 3emne uenoseueckux oyut (0cober-
HO 6 Hacmosiwee Bpemst) 6 kauecmee npoxodicoerus NOpsioK08020
¢dunvmpa Bpemenu (nocaedyrousezo smana 3801104UU YHUKANb-



Ho2o Abcontomnozo Ceema) snepzemuueckuii cnoti Bpemenu 3em-
AU BASEMCS He NPOCMbIM UChbImanuem 8 6opvoe medxcoy Cee-
mom u Temoii u 603modicrvim Cnacernuem. Cnacernue eOUHUMHO20
Ceema 6cezoa 603modicHo u moavko ¢ I'ocnooom!

UYem Onmke K 3Be3Jie CUCTEMBI PacIioioKeHa IJIaHeTa:

— Tem 0OoJlee OHa MOpakeHa ArOM3MOM,

— TeM Oonee yroHueHa [lyxoBHas cBs3b ¢ [ocnomom, Tem
MeHblle B Helt Boxkbero CBeta, TeM MeHee OJ1arogaTHbl €€ SHep-
vy,

— tem Oonee Co3HaHUWe TUIAHETHI OT BeKTopa VICTUHBI, TeM
MeHbIM noteHimanom CosHanus (PazymHoctr) oHa ob6miana-
€T, TeM MeHee TiaHeTa [[yxOBHO HpaBCTBEHHA M OTBETCTBEHHA,

— TeMm Oojiee IUIOTHBIE €€ SHEepPruu, TeM OoJiee pa3apoodie-
HbI OHH.

N Hao6opor.

Oopamume enumanue: suepeuu Kuznu (snepeuu Ilpupoowt)
npedwvlearom 6 0OHOM npocmparcmee — 8 00Hou booicweil peanv-
Hocmu. A 8blgooumvle Uz cucmemvl sKusnu snepeuu nacnrausa-
romces opye Ha opyaa, YnaomHsisiCob, U 8 3eMHOI Kope pacnaoa-
1Omcsl.

ITpouecc sBomonnu Ceera B 3eMHOM rpymnre riaHet (Mepky-
puii, Benepa, 3emisi, Mapc) cyiiecTBeHHO 3aTOPMOKEH B CPaB-
HEHMM C BHEHNIHMMHM IutaHeTamu cucteMbl (IOmurep, Catyph,



VYpan, HentyH, ITnyToH). B cBA3M ¢ 3TMM, Ha 3€MHYIO IpyMILy
IJTAHET MPUXOIUTCS MEHBIIMK MOTEHIMAT U3TYy4aeMoro B CH-
cremy AbcomotHoro CBeTa B CpaBHEHUU C MOTEHIMAJIOM I1j1a-
HeT-ruranToB. Yem Ywuiiie sHepruu miaHeThl (SHEPTETUYECKOrO
CJIOSI) OT aHTHYACTOT, TeM OoJjiee OJaroCTHHI (MsATYe) SHEPrur
COJIHEYHOTO CBETa B OTHOILLIEHWU 3TOU TJIAHETHI.

9mo makaice NPosiBASeMCs U 8 OMHOULEHUU KAXHCO020 Ueno-
eeka ¢ omoeavrocmu. Yem Yuwe oywa, Cosnanue, opeamusm,
sHepeuu Ku3Hu uenoeeka om aHmueKmopHblX COCMOSHULL, mem
MeHee UM ouymumsl uacmomul booicbezo chunvmpa.

KaxJas u3 rniaHeT sIBseTCs CyIECTBOM OJHON U3 YHUKAJTb-
HBIX MTOPAIKOBBIX NMapajuieer (M30TONHBIX COCTOSAHAN) Bpeme-
a1 (Ceera) CoHEUHOW CHCTeMBbI, Pa3JICICHHbIX MEXIy COOOM
MOPSAAKOBBIMU 3€pKajIbHBIMU I'paHsAMU JlyXOBHOI HPaBCTBEHHO-
CTU ¥ OTBETCTBEHHOCTH, OOPa3yeMbIX HUCXOISIIMMU U BOCXO-
JSIMMA BCTpeYHbIMU 1oToKamu AdcomotHoro Ceera (CBsiTo-
ro Jlyxa), pWwibTpyOIMX U PaCOPeeSAIONIMX MO COCTOSHUSIM
sHepruu Caera.

Cocrosinie skpaHa ConHIIa OTpakaeT TEeKyllee COCTOsTHUE
HEPruM IUIAHETHI, a pearupoBaHre COHIIA MPOUCXOAUT IO MPHU-
YMHE OTCTaBaHUs OT TeMNOB 3Bosoonuu CBeTa (TraJlaKTUKU
Mineunsiii [TyTh, Becenennoi) ajist yckopeHHOro mporiecca (puiib-
Tpalvy SHEPrui TIJIaHeT.



BIOKHPYEMAA AHTH IHE FT HA

_"“—-—-._._‘__‘__‘_‘_ HH& OPMAIHOHHOSHE FIE THYE CKHI OTEHIH AT 3BE3TRI

AN HTHOR OBOTOMKH )
{ HIBIW HI HCTOK OTPARAEMOIO CBOBOJHOTO CBETA

Mexny cymectBoM sHepruii CosHIA (3aIUTHON 000IOUKN)
Y SHEPrusIMU TUIaHeT oOpasyercs: 3(PeKT nepepacipeieieHus
OCTATOYHOM aHTUYACTOTHOH TSIKECTH, OC/Ia0eBaIOIIMI 1O BEKTO-
py oTnasieHust SHeprum miaHets! ot CosHua.

3emHast rpymnmna IaHeT MepefaeT OCTaTOuHOe He OOKMpO-
BaHHOE aHTMYACTOTHOE BO3JIEMCTBHE MO BOCXOISLIEMY BEKTOPY
B HarpasJieHuu Briciux miaset cuctemsl. B cBolo ouepesb Boic-
I1IMe TJIAHETHl CUCTEMbl YCTPEMJIEHBI B IIEPBYIO OUepeb OJIOKu-
pOBaTh MepenaIecs N3BHEe aHTHIAcTOTH M B CBOOOIHOM CO-
CTOSIHUM YCTPEMUTbCS K VICTOKY.

IIpeocmasvme, umo 8vl npebvieaeme 6 nove Ilpupoowt é co-
CMOSIHUU OMOOXHOBEHUSL, HACAANCOASCH ee 38YKAMU, KPACOMOI,
apomamamu. Bopye k mecmy eauiezo npedvi8anusi NOOwve3dHcaem
WYMHASL U NPAa3oHas moana (aHmuuacmomuoe 8ozoeiicmaue).
Ymo npousotioem ¢ 6auum OYyute6HbIM COCMOSTHUEM ? — OHO Ymsi-
arcenumcsi. Boamooscno, nodobHoe cocmositue owyuiaenm u cyuje-
cmeo Buicuiux naanem Coaneurnoli cucmemvl 6 pesynvmane ne-



peoarouezocst aHMUMACHOMHO20 8030€lCMEUs. CO CMOPOHBL HU3-
WUX NAGHEM.

Packpvimue meopueckoz0 NOmMeHYuaNa 4en08eKa 803MON*CHO
moeoa, K020a OH uyecmeyem ceosi 3aujUULeHHO.

Tak, B Equnou cucreme mianer CONHEYHOW CUCTEMBI pea-
JM3yeTCsl B3aMMHBI 0OMEH, B3aMMHBIN KOHTPOJIb MH(POPMAIIU-
OHHO-3HEPreTUYECKOro COCTOSIHUA, B3aMMHas NOAJEP/KKa, B3a-
UMHOe ycTpemyieHue K coctosiumio Epunoit Mctunel, 6marona-
PsI HUCXOASIIIM ¥ BOCXOZSIIMM roTokam AdcomortHoro Ceera,
IIPOHU3BIBAIOIINX CUCTEMY.

BEREPA jai1n 40

YeroitunBocts COTHEYHOM CHCTEMBI (B €€ HACTOSIIEN CTPYK-
Type) 3aBHCHUT OT MpoLiecca IBOIOLUHU cucteMbl CBeTa: OT Io-
CIeBaHM 1 SBOJTIOIUM CUCTEMBI 32 TeMIaMu 3Bosionnu Ceera ra-
naktuku Mueunsiii [1yTs, Beenennoit.

Suepretrueckue cjaou CoHEYHOU cUCTEMBbI (SHEpruu Iuia-
HeT 1 CoJHITa) B3aMMOCBsI3aHbI Mexk 1y coOoi. [ToHmxkeHne Ja-



CTOT OJIHOT'O U3 CJIOEB BO3ICMCTBYET HA IOHWKEHHE YacTOT B 11e-
JIoM 3HeprocucteMsl. VI HA000POT, MOBBIIIEHHE YaCTOT OfIHO-
ro U3 ClloeB ONarornpusTHO BO3JEWCTBYET Ha MOBBIIIEHUE Ya-
CTOT B IIeJIOM cucTeMbl. Hanbonee ciiakeHHO mpouecc 3BOJIo-
uuun CBera CUCTEMBI peau3yeTcs TOrna, KOrna Bee CIOM CUCTe-
MBI BOJIIOLIMOHUPYIOT B TAKT (PUTMUAYHO).

Takas dce 63aUMOCE53b NPOUCXOOUNM U MeNHCOY SHEPZUSIMU
pacmenue — Connue, sncueomnoe — Connue, uenosex — Conrye.
Kozo-mo snepauu Cesmoeo /yxa nooeousirom k ssonouuu (Cee-
ma). Koeo-mo I'ocnody nodzonsims He NPUXoOumcsi: mex, Kmo
nocnesaem 380M0UUOHUPOBAMb CAM (KMO UY8Cmeyent pummbol
Bcenennoii).

Kaowcoomy uenosexy Conuuye ceemum no-ceoemy, nepeoa-
6d51 YHUKANbHBLIL NOMOK UHPOPMAUULL-IHepeuLl, (PUrbmpyrouuil
u ycmpemasirowuii Coznanue no eekmopy HUcmunot: k I'ocnody.



B cymecrBe eaunuyHoi 3Heprun Bpemenu (Csera), nocre-
Batoniedl 3a TeMrnoM JlyXOBHOI 3BOJIOLUM, YMEHbIIAETCs 1015
00paTHO 3epPKaJIbHOIN COCTaBJISIIONIEN Y MOBBIIIAETCS OIS TIPsi-
MO 3€epKaJIbHOM BIUIOTH IO BOZMOXHOTO OOHYJIeHHUsI (HEUTpasIH-
3a1uK) OOPaTHO 3ePKAJIBHOW COCTaBJISIIONIEH.

Jlioou mozym na 3emae scumo 6 baazocmu, nposiensis bodicvio
Jloboeb Opyz Kk Opyey (He 3a8UCUMO OM PACbl, HAYUU, Peauzul,
noaa, 803pacma,).

44

IIpouecc /lyxosrozo Eourncmea (8occoedunenus 6 /Jyxe) pea-
auzyemcest Ha JYxo8Hom naame u nposiesiemcs Ha PuuUecKom
naawue. B anepeusix nacmosiye2o Bpemenu nposiensiemcst pe3yno-
mam HamepeHull, oelicmeuii (uenoseka, nrooeii).




[Iposisnennoe /lyxosnoe Eouricmeo, Eourcmeo nomenyuanos
(Coznanuii, smepeuti): 100U 06BEOUHUNUCD, UIMODOLL OOUUMU CU-
AAMU PEMUMb KAKYIO-MO NPOONEMAMUYHYIO CUMYAUIO.

Toayuas ungopmavuro Ucmunwt Boicuiezo nopsioka (o komo-
POli 8bl paree He 6e0au) U3 KaKkoeo-aubo UCMOUHUKA, 8bl NOAY-
uaeme ee Ha camom deae om I'ocnoda. Imo eac /lyxoeHo npo-
ceemasiem I ocnoow (Cuavt booicolt).

Ecnu 3emuble Tpynnbl miaHetr (Mepkypuii, Benepa, 3emuis,
Mapc) 0co3HaHHO BHINIPABSIT BEKTOP SHEPIUU CBOETO CYIIECTBA
o BekTopy McTunsl, puiiaras J0CTaTOUHBIE JIJ11 9TOTO YCUITHS,
to CosHEeYHas cucreMa B LIEJIOM MOXET MEPEUTH B COCTOSIHUE
AobcomotHoro CBera, TOCTUTHYB ITOJHOW ToOembl Hax TeMoi
(Bceneno peammsosas Bomo ['ocrioga) u ynocronBmmcs CiiaBbl
Boxben.

Ecau 6b1 2100u KAk MONCHO MeHblUe 02A510bI8AAUCH NO CO-
POHaM (U3 uyecmea 3aeucmu, U3 Cmpaxa), a 6Mecmo 3mozo Ha-
npaeasiau ceoe eHumarue xk HMcmoky ceoeii oyuiu, axmusupys
u pazeusas /lyxosnyio ceészv ¢ I'ocnodom, 6aokupys u nelimpa-
AU3Ys @ cebe Hezamus, /[yxosHo u Ha PusuUecKom yposHe ouu-
wasico, peanusys Boaro bodcvro, a He anmucun, nposiensisi opye
K Opyey mepnenue, Jlio6o8b, nonumanue, nomoeas opye opy-
2y 8 ouuueHuu, ycmpemass no eekmopy Hcemunvl, mo snepzuu
3emau, novicus Uacmomol, HANOAHUBUUCL OOCMAMOUHBIM NO-
menyuanom boocecmeenrnozo Ceema, moeau O6bt mpancghopmu-



POBAMbCSL UCKAOUUMENBHO 8 NPSIMO 3EPKANbHYI0 SHepeuto Bpe-
menu (Ceema) u cosepuiums KaueCmeeHHblll CKAYoK K COCMOsi-
Huto Abconromuozo Ceema Buvicuiezo nopsioka, nOKuHye sHepeuu
Bpemenu. Jlubo npsamo 3epkanvhoe cyuiecmeo Yenoseuecmea,
OMOeAUBUIUCL O AHMUMACMOMHOU uacmu u docmamouro /y-
XOBHO 380MOUUOHUPOBAB, MO2N0 Obl BCEUEN0 NEPEmU 8 COCMO-
sinue Abconomnozo Ceema, nokuHye mexkyusuii caoi Bpemenu
(Hacmosuwyio 3emuyro peanbHocmy). Imo He Mugh, 3mo peans-
HOCMb.

Ipeononodicumenvro, naemena aumekos u Maiisi He Ucue3nu,
a coxpanuauce 6 npedxcreil booicveii peanvrocmu: I'ocnodv ux
ozpadun 3epkanvivim Tlokposom Ceoum. A szoucmuunas uwacme
Yenoseuecmea nozpysunace 8 3eMHYH PeanbHOCHb Hd NOpsi-
00K Huice.

B cBol0 ouepenp, 3eMHYIO IpyIITy IJIAHET MOXHO TaKXKe pa3-
JeJUTh Ha OOPaTHO 3e€PKAIbHYI0 MHBOMOIMOHUpYoITyo (Mep-
Kypuy, Benepa) u BeipasisieMylo 1o Bektopy Mcrunbl (3eM-
751, Mapc), SHeprum KOTOPbIX MPEUMYILECTBEHHO SBOIIOLIMOHU-
pyIoT, Oyayuu noaronsieMbiMy CBBIIIe: KOrJja BHEIIIHEE BO3/IEH-
CTBUE OTepexkaeT Mpoliecc mpoOy:KaeHHs, 0CO3HAHUS (CaMOOCO-
3HaHWs1, camoounIeHus, JJoopoBous).

llosmomy Cosnanue pacmumenvHozo u Hueomrozo Mupa
3emau 360M10UUOHUPYEM NOCPEOCMBOM UBMEHEHUSL KAUMAamu4e-
CKUX Ycnosuli: nocpeocmeom 8o3oeticmeust Bvicumumu Cunamu



Ceema Ha uzmenenue KAUMAMUUECKUX YCAOBUIL.

THosmomy Cosnanue Oonvuteli uacmu ar0oel, OmMCmarouiux
om npouecca /yxoeHoti 36010Uul, NPOOYHCOAemMCs U I60NOUU-
OHUpyem, 61az200apsi PuLbMpPayuu GHEUWHUX SHePeUll, U MONbKO
nocne K HeKOmopoii uacmu A00eil nPpUxoounm 0Co3HaHue, NOHU-
Mmanue 3axonoe Uemurol u Ucmunnoii cymu 3emnou 2Kuzuu. Ta-
Kum oopazom peanusyemcst omdrcum Co3HaAmMeNbHOU uacmu ao-
Oeli om HepasyMHoU. Xomsi 100U Mo2ym He noosepzams ceos
JlyxoeHvim u husuuecKkum UCNbIMAaHUusM, ecau 0yoym 8oepems
LlyxoerHo 3eonoyuoruposams, oopauias céoli aux k I ocnody.

EnuHcTBO noreHnmanoB sHeprui ColHLA U 3€MHOW TPYIIIbI
TUIaHeT o0pa3yeT 3alUMTHYI0 SHEPreTUYecKylo OOONIOUKy (Heu-
TPOHHBIN CJIOW) B OTHOIIeHUH (OTHOCUTEbHO) CBOOOTHO [ly-
XOBHO 9BOJTIOIMOHUPYIOIIUX SHEPTruil BhICIINX MJIaHEeT CUCTeMBI
(FOrurep, CarypH, Ypan, Hentyn, [TnytoH). [LtyToH B 60sbIIIEH
Mepe NPOSIBJISIET TOUKY Pa3/IeIUTENbHOM IPaHu (HA PUMEPE Y3-
KOM TOPJIOBUHBI IIECOYHBIX YACOB) MEKAY MOCIEAYIOIUM YPOB-
HeM 3Heprun Bpemenu (BcenenHoi) — Ha nopsiiok Beiie.

B ciydae, eciiu 3eMHast rpynmna IuiaHeT He OyJeT mpuiaratbh
JOCTATOYHBIX MPOTUBOAEUCTBYIOIIMX AHTUYACTOTHOMY BO3[EM-
CTBUIO YCWJIWH, TO B 9TOM ciiydae cuctema CBeTa MOXET OBbITh
HOIJIOIIEHA.



ILTAHE Thi CHCTEMKI

HOrTOMAEMAA ILTAHET A

-0 ® ©

YEPHAH IbIPA HOEPEPACTIPE TETAMMI ARCH BTOKHPYEMAA THAECTD

Ecnmu cymiectBo HU3IIEW IJIAHETHl (YHEPTETUUECKOTO CIIOsT),
YTSKEIABLINCH 1O MAKCMMAJIBHO BO3MOXKHOIO IIpefesa, OKas3bl-
BAE€TCs MONIOIEHHBIM YEPHOW JIBIPOW, TO Harpy3ka MOIJIOLIECH-
HOH IUIaHeThl MO OJIOKMPOBAHUIO AHTUYACTOT M3BHE (MCXOAS-
mas ot ConHila) nepepacrpenensaercs o BOCXOIALEMY BEKTO-
py MeKay OTEHIMAIaMU IUIaHET CUCTEMBL. B pesynbrare Moxer
YTSKEJIATBCA CYHIECTBO KAk JO! U3 IUIAHET U CUCTEMBI B LIEJIOM.

~

CHCTEMA J10 MOTTOM EHHA IUTAHE ThI

CHCTEMA NMOCTE NMOTTOMEHHA ITAHE THI
JAINHETEHHOE COCTOAHHE CHCTEMBI
( OCTAHOBKA PAIBHTHA, « TEHb CYPKA» )



Mui, 3emasine, npedvisaem kax Ovl Ha nepedosoli 6 6opvoe Cae-
ma co TeMmoll u okasviéaem nomoub 6 sontoyuu Ceema eHeutHell
2pynnel naaven.

Ymo nam caedyem coenams?:

— OMKA3amvCsi Om SHEP2ULl 3eMHOI KOPbl, GEPHYMb UX 3eM1e,

— nomous occmarosums Ipupody,

— npocmums u 0OHsMb Opye Opyed,

— nokasmucs neped I'ocnodom 3a epex Adama u Eevl u 3a éce
mo 310. Komopoe K020a-aubo OblnNo NPOSIBAEHO 8 NH005IX.



I'maBa 9. Co3Hanue aroma

Beskuii atom (Kak M Marepusi) €CTh U30TOMHOE COCTOSIHHE
equHMYHOr0 CBeTa (OTJIMYHOIO OT COCTOSIHMS AOCOIIOTHOTrO
Cgera).

Bcesikuii atom (kak ¥ Matepusi) ectb equHuiia Bpemenu (Cae-
Ta).

Bce cyuwecmeo Bcenennoii usnauanvHo ecnv eOUHUMHAS SHep-
eust Abcontomnoeo Ceema, ONOKUPYIOWASL CBOUM CYULECBOM
HEKOMOopYo MAccy aHmu4acmomuvl (4epHol Oblpol), U3-3a Uezo
NPOUCXO0O0UM pacujenneHue YHUKAAbHOU cmpykmypwl (cucmemvl)
Eounozo (u eounuunozo) Abcorromnozo Ceema Ha MHOMICECMBO
MAKpPO U MUKPO eOUHUUHBIX Hepzocucmem ymsidicenenHoeo Cae-
ma. Eounuunviii Abcomomnwiii Ceem Bcenennoti, ynaiomusisice
(npoxo0s. NOpsI0K08bILE SmMan pa3eumust), YCMpemasiencs 6HOBb
K cocmosnuio Abcontomnozo Ceema, 360M0UUOHUPYSL.

9mo 206opum 06 udenmuurnocmu cmpykmypol Ceéema Bce-
NEHHOU, CKONAeHUUl 2aNaKmuK, 2aAaKmuKu, 8cskozo pooa ma-
mepuut, 36e30HO-NAAHEMAPHOL CUCIEMb, 36€30bl CUCTEMbL NAA-
Hem, NAaHembl, CRYMHUKA, HCUBO20 CYU4eCmad, eOUHULbL Mame-
puu, amomad, 31eKmpoHa, HeUMmpoHHO20 CA0sl, HEUMPUHO U Max
oanee no mepe opoonerust Ceema.

Bce cyuecmeo Ceema Bcenennoii ycmpemaeno cosepuiums
NOAHbI  (3A8EPUIEHHDBI) UUKA 3BONMOUUL CB0€20 CYUecmea



U 8HOBb GepHYMbCSL K cocmosHuio Aocontomruozo Ceema (6e3
ympam u nomepb).

Ilosmomy «moaumecs 3a 0OUNCAIOUWAUX BAC U NPOKAUHAIOUAUX
eac» (crosa I'ocnooa Hucyca Xpucma cvina booicvezo), umoowl
u um o6bimov CnaceHHvIMU.

TIomoaumces, dopozue opamost u cecmpeot.

Cnacubo ecem 6pazam MouM 3a mo, 4mo OHU NOMO2AU MHE
cmamu 6audice k Teoe I'ocnoou. Ipocmu u nomuayii ux I'ocnoou
(6cex apazoe moux) u oopamu ux k Cede. AMuHb.

Ilpocmu u nomunyii I'ocnoou kadxcoozo uenoseka Ha 3emne
om comeopeHusi 3mozo Mupa. Amunv.

Baoicro, umobui 6 eaueli oyuie He 6b1.10 Mecmo oas 31a. Oceo-
0o0ume oyuty ceor om cezo Hedoopozo! U monvko mozoa 6 oy-
we sauteii cmodcem noceaumncsi I ocnoov. U mozoa evt cmodice-
me obimeb CeemunvHukom booicoum yoce mym — na 3emne. /a
oyoem max! Amune.

AtoMm — 310 cucrema equHUYHOro CBeTa, COCTOSIIAsA U3 eau-
HUYHBIX MUKpocucTeM CBeTa, OJI0KMPYIOIasi CBOUM CYITIECTBOM
HEKOTOPYIO MacCy YepHOM JbIPbl, PABHO pacrpeeieHnyio ['oc-
NoIoM Mexx Ay BceMm cyiectBoM CBera BeeneHHOI.

Brokupys nopyuennyro I'ocnooom oonro ueproii Ovipol, eou-
HuuHas suepeus Ceema 6Ho8b 6o3epauwaenmcs Kk 1'ocnody c uye-
CMBOM UCNOAHEHHO20 002.

Jlopoaue, nam nado seprymuvcsi oopammo Jomoii —x boey!



Tlomooicem 3emne eepuymuvcs [omoit!

Cucrema Cgera aToMa ycTpemJieHa K OTTOPKEHUIO OT CBOETO
CYIIIECTBA AaHTUYACTOTHOI'O BO3/IEUCTBUSI U BHOBb K COCTOSIHUIO
AobcomotHoro Cgeta (peanusyst UKJ).

Hnmenno nosmomy snepeuu Ipupoosl yupkyaupyrom.
Anepeuu Ipupoosl, kak u écs Bcenennas, oonraoarom Cosua-
HUEM.

['ocnoge Be3gecym.

Kaorcowii uenosex — smo uwacmuua boza na 3emne.

Inepauu eauiezo op2aHusMa, AGASIOUUECS COCMABHOU Yda-
cmwio anepeuti Ipupoowt (36ontouuonupyowezo Ceema), Henpe-
puisHo mpancaupyrom I'ocnody ungopmauuio o cocmosiHuu 80-
naowenHoli oyuiu (6ekmope CO3HAHUS, HAMEPEHUSX, OYULEBHOM
cocmosiruu). [leticmeusi ucxoosim u3 (onazux aubo He onazux) Ha-
meperuli arodeti. Yenosex monvko nomvicaun o uem-mo, a loc-
nooeb yxce 06 amom eedaem. I'ocnodv nonyckaem momy uau
uHoMy Oeticmeuio Oblmv. 3adaua OYywu — He OCKBEPHUMbCS,
a OCKBEPHUBUUCL, NOKAAMbCsL neped 1 ocnodom u ckoppekmupo-
eéamyb ceoii nymov Kk boey. Caedyem konmponuposamu cedst npu
Kaxcoom utaze epemernozo nymu k boey.

Kaoicoomy uenoeexy caedyem ocosname eeszoecyusocmo I oc-
nooa (8 sHep2usx opeaHuamad, 8 oKpyxcarouux sxepeusix Ilpupo-



Obl), umobbl NOHUMAMb, umo om 2na3 u yuteli I ocnooa Huzoe
uenogeky He ckpvimvcs. 1 ayno npedcmaenenue awoeii 0 mom,
umo umu modicem Obime umo-mo cokpoumno om I'ocnooa. Ceoum
A1008M HeoOxooumyro urgopmayuro I'ocnoov nepedacm Ceoum
cnocoboom (mak pabomaem JlyxoeHas ces3v).

Kmo u3z aro0eii u kak eozdeticmeyem Ha okpydrcaroujue sHepeun
Kuznu (suepeuu Ilpupoovt) 06 s3mom HemeoreHHO nepeoaemcst
TI'ocnooy (cywecmeom 3emau, snepeusmu I[pupoowt).

O0bsicHeHHEe cylecTBa aToMa B COBpeMeHHOoI (pu3n-
Ke (He mMeomen moja co6oii pynagamenta boxecTBeHHO-
ro npoucxoxaeHuss BcejieHnoii).

sogopoAa yrnepon
6 anexTpoHoB 6 anexTpoHoB
1 anexkTpoH
» . .
4 /
4
1 npoToH |
| I
4+ B npotoHos + 6 npotoHoB
6 HeATpOHOB 7 HeWTPOHOB
1 12 13
yH 6C 6C

a 6 B



Amom cocmoum u3 s0pa u OKpYyHcaoulezo e2o 31eKnpoHHo-
20 obnaxa. Alopo amoma cocmoum uz nPOMoOHO8, HeCYUUX NONO-
JHCUMENBHBII 3aPsI0, U HEUMPANLHBIX Helimporos. Macca npomo-
Ha pasHa macce Heimpona. OmpuyamenvHo 3apsadiceHHble INeK-
MPOHbL PAUAIOMCSL BOKPY2 C80€ll OCU U OOHOBPEMEHHO BOKDY2
sa0pa amoma no opoumam. Koauwecmeo npomonoé paso koau-
uecmey 1eKMmpoHo8 8 HelimpanvHom amome. [Ipaxmuuecku écs
macca amoma cocpeoomoueta 8 e2o s1.0pe, mak KaK Macca 31eK-
mpoHa cocmaensiem cezo auutv 1/1836 wacme maccol npomona.
Ihomnocmv eewjecmea 6 si0pe panmacmuuecku 6eauka — no-

psoka 1013—1014 2/em’. Cuueuroiii KOpOOOK, HANOAHEHHbII
8eUeCme8om MaKoli NAOMHOCIMU, 8eCUN Obl 2,5 MUAUAPOa MOHH!

Brnewrue pazmepvt amoma — 3mo pazmepvl 20pazoo Me-
Hee NAO0MHO020 3NEKMPOHHO20 00NaKaA, KOMopoe NpPUMEPHO
6 100 000 pa3z 6oavute ouamempa sopa.

Hzomonamu Haszviearomces seuyecmaa, cocmosiyjue U3 amomos
C OOUHAKOBLIM 3apsioom 0pa (Mo ecmb ¢ OOUHAKOBLIM YUCAOM
NPOMOHO8), HO C PA3HBIM YUCAOM HEMpoHo8 & siope. H3omonvl
OMAUMAOMcsi Opye om opyza MoabKo MACCOBbIM UUCAOM. Bce xu-
MUuuecKue 31eMeHmol UMEOM OOUH UAU HECKOAbKO U30MONHBIX
COCMOSAHUIL.

Yro ecTh HEUTPOHHI U KaK OHU 0Opa3yloTcsi?

Amom modxcem nomep:mo O0OUH UAU HECKONbKO ANEKNPOHOB
uau, Ha060p0m, 3axeaniumos 31€KMmMpOHbl U3E6HE. B smom cny-



udae amom npuoopemaem NONONCUMENLHBIIL UM OMPUUAMENb-
HbllL 3apsi0 U HA3LIBAENCSt UOHOM.

[Touemy aTom TepsieT MO0 MprOOpeTaeT MEKTPOH ?

Tlpu Hexux 6HeuwtHUX 8030€liCMBUSIX AmMoM no08epzaemcsi anb-
da-, bema- u 2amma-pacnady.

IIpu e3aumoodelicmeuu pacnaoaou,ezocsi 10pa ¢ 1eKmpoH-
HOU 0DONOUKOU BO3MONCHO UCNYCKAHUEe uvacmuly, (peHmeenos-
CKUX (hOMOHO8, 0JiCe-31eKMPOHO8, KOHBEPCUOHHBIX INEKMPOHO8)
u3 anekmponHol obonrouxu. Ilepsvie 06a muna uznyueHuti 603-
HUKAOmM Npu NOSIGAEHUU 8 INEKMPOHHOU 00010uKe 8AKAHCUU
(6 wacmnocmu, npu MeKMPOHHOM 3axeame U NpPu U3OMEPHOM
nepexooe ¢ U3NYUeHUeM KOHBEPCUOHHO20 3NeKMPOHA) U nocae-
oyrowem KackaoHom 3anonHeruu smoii eéaxarcuu. Koneepcuon-
HblIl INEKMPOH UCNYCKAEMCSL 8 NPOUecce UBOMEPHO20 Nepexooa
C 6HYMpeHHell KoHaepcuell, K020a Hepeusl, blOeNsIOUAsICS NPU
nepexooe Mexcoy YposHAMU 50pd, He YHOCUMCS 2aMMA-KBAH-
MOoM, a nNepedaémcst 0OHOMY U3 INEKMPOHO8 0OONOUKUL.

IIpu cnonmannom denenuu s0po pacnadaemcest Ha 06a (pedice
mMpu) OMHOCUMENbHO N€2KUX 0PA — MAK HA3blBAeMble OCKOAKU
0eneHusi — U HecKOAbKo Helumporos. Ilpu kaacmeprom pacnade
(S6A5I0ULEMCSL NPOMENCYMOUHBIM NPOUECCOM MEHCOY OeNeHUEM
u anvgha-pacnadom) msarncenvim MamepuHCKUM siOPOM UCHYCKA-
emcsi omHocumenvho aezkoe s0po (14C, 160 u m. n.).

Ilpu npomornrom (08YXnpPOMOHHOM) U HEUMPOHHOM pacnaoe



S0PO UCnycKaem coomeeniCmeeHHo NPONOHbL U HElMpPOHbL.

Bo eécex munax bema-pacnada (kpome npeockazanmozo, Ho no-
Ka He OMKpPuimoz0 Oe3HeUMpPUHH020) SOPOM UCNYCKAEMCsl Hell-
MPUHO UAU AHIMUHETMPUHO.

Aabda-pacnan

Anvgba-pacnadom Hazviearom camonpou38ONbHbIL PAcnao
amomHo20 0pa Ha OouepHee s10po U o.-uacmuyy (20po amoma
4He).

Anvghba-pacnao, Kak npasuno, nPoUcXooun 8 msHcenvix s0-
pax ¢ maccosoim uucaom A = 140 (xoms ecmov HECKOALKO UCKAIO-
uenuil). Bnympu msoicenvix si0ep 3a cuem ceolicmea Hacvluje-
HUSL SI0EPHBIX CUN 00PA3YIOMCst 000COONEHHble Q-UACHUUbL, CO-
cmosiuue u3 08yx NPOMoHos u 08yx Helimpornos. Oopazosasuia-
ACS o-uacmuya n00epIHceHa bonvluemy Oelicmeuro KYA0HOBCKUX
CUN OMMANKUBAHUS OM NPOMOHO8 510pd, YeM OMOenbHble NPo-
mombl. OOHOBPEMEHHO OL-UACTULA UCNbIMbLEAEN MEHbULEE S0ep-
HOe npuUMsdIceHue K HYKAOHAM A0pa, Uem OCMaabHble HYKAOHDI.
Obpasosasutascs arvga-wacmuua Ha panuye s0pa ompaxica-
emcs om NOMeHUUANbHO20 Oapbepa 6HYmMpsb, OOHAKO C HEKOMO-
POIi 8EPOSIMHOCHIBIO OHA MOMCEN NPE000NeMb €20 U BblNeNemb
Hapyoicy.

B pe3yavmame a-pacnada amom cmeuwaemcsi Ha 08e KAemxu
K Hauany maoauyel Menoeneesa (mo ecms 3apso s0pa Z ymeHo-
uwaemcst Ha 08a), Maccogoe YUcA0 004epHezo 10pa YMeHbULaent-
csl Ha uemblpe.



bera-pacnap

Bema-munyc-pacnad — 3mo paduoaxmueHwiii pacnao, conpo-
BONCOAIOUWUIICS. UCNYCKAHUEM U3 S0PA NEKMPOHA U INEKMPOH-
HO20 AHMUHEMPUHO.

bema-pacnao siersiemcs HYMpUHYKAOHHLIM NPOUECCOM.

IIpoucxooum npegpauierie HellMpora 8 NPOMOH C UCNYCKAHU-
em 3NeKMPOHA U AHMUHEUMPUHO:

Ilocae [—-pacnada snemenm cmeusaemcss Ha OOHY KAEMKY
K KoHuy mabauubl Menodeneesa (3apso s0pa yeeauuusaemcsi
HA eOUuHUKY ), M020a KaK MAcCo80e YUCAO0 S10pPa NPU SMOM He Me-
HSlemcsi.

Cywecmeayrom maxdice opyeue munvl bema-pacnaoa.

B nozumponnom pacnade (bema-naroc-pacnaoe) s0po ucnyc-
Kaem no3umpoH U 31eKmpOoHHOe HelmpuHo.

IIpu B+-pacnade 3aps0 sadpa ymenvuiaemes Ha eOuHuny (0-
PO cmeuyaemcst Ha OOHY Kaemky K Hauany maonuysbl Menoenee-
6a).

Tozumponnulii pacnao écez0a conposoHcoaemcst KOHKYpupy-
FOUAUM NPOUECCOM — INEKMPOHHBIM 3AXBAMOM, 8 IMOM NPOUecce
A0po 3axeamvléaent SNeKMpoH U3 AmoMHOU 000NOUKU U UCNYC-
Kaem HelmpuHo, npu 3mom 3apsio s10pa maxice YmMeHbUlaemcs
HA eOUHULY.

Ilocae 3axeama 3sneKkmpona 00paA308aA8ULASCS BAKAHCUS
8 2NEKMPOHHOU 00010UKe 3aNONHSIEMCs. NYmeM Nepexood 1eK-
MpoHa u3 0onee 8bICOKOU 0DONOUKU, IMOM NPOUECC MONHCEm



ObIMb KACKAOHBLIM (nocae nepexooa 8aKaHCUsl He ucuesdaem,
a cmeuiaemcst Ha Oonee 8bICOKYI 000N0UKY ), A IHEPeUst YHOCUN-
€51 NOCPeOCMBOM PEHM2EHOBCKUX (POMOHO8 U/UNU 0JiCe-INEKMPO-
HOB C OUCKDEMHbBIM SHEP2EMUYECKUM CREKNPOM.

Tocae no3umponnozo pacnada u 3AeKmpoHHO20 3aX6ama d./1e-
MEHM CMeuaemcst Ha OOHY Kaemky K Hauaay maoauysvt Mernoe-
neesa (3apso s0pa YMeHvaemcst Ha eOUHUYY ), Mozoa Kaxk Mac-
co80€e YUCN0 0Pa NPU SMOM He MEHSIeMCS.

Haubonee peokum u3 ecex uzgecmmvix munos paouoaKkmus-
HO20 pacnaoa s18Asiemcst O80UHOL bema-pacnao, OH OOHAPYI’CEH
HA Ce200HS AUb 0151 OOUHHAOUAMU HYKAUOO08, U NepUod Noy-
pacnada ons 1106020 u3 Hux npegviuiaem 1019 aem. /leotinoii 6e-
ma-pacnao 8 3a8UCUMOCIU 0N HYKAUOA MONCEM NPOUCXOOUMb.

— € no@vlueHueMm 3apsoa 0pa Ha 08a (Npu 3Mom UCNYCKArom-
cs1 08a INEKMPOHA U 08a AHMUHEUMPUHO, 2[5—pacnao);

— € NOHUMICEHUEM 3aps0a 10pa Ha 08a, NPU SMOM UCNYCKAION-
cs1 084 HEUMPUHO U 08a NOZUMPOHA (OBYXNOZUMPOHHDIIL PACNAO,
2p+-pacnad);

— UCnYCKaHue 00H020 NO3UMPOHA CONPOBONHCOAEMCS 3AX6d-
MOM 3NeKMPOHA U3 000N0UKU (INEKMPOH-NOZUMPOHHASL KOHBED-
cusi, uau ef+-pacnao);

— 3axX6amblBAOMCs 084 3NeKMPOHA (OBOUHOL INEKMPOHHDIIL
3axeam, 2&-3axeam,).

Bce munvi 6ema-pacnaoa coxpausirom maccogoe uucao s0pa,
NOCKOAbKY npu 11060m bema-pacnaoe oouiee Konu4ecmeo HYyKao-
HO8 8 s10pe He UBMEHSIeMCSl, AUlb OOUH UAU 08a HEUMPOHA npe-



s8pauyaromcs 8 nNPOMoHbsl (UAU HAOOOPOM).

I'amma-pacnaa (M3o0MepHBIN mepexo.r)

Iloumu 6ce s0pa umerom, Kpome OCHOBHO20 KE8AHMO08020
COCMOSIHUSL, OUCKPEMHbILL HAOOP BO30YHCOEHHbIX COCMOSIHULL
c Oonvuell snepeueli (uckaouenuem seasiomes sopa 1H, 2H,
3H u 3He). Bozoyoicoernvle coCmMosiHust MO2ym 3acensimoCsi npu
SA0EPHLIX PeaKUUsxX MO0 pacuoaKmusHoOM pacnaoe opyeux s0ep.
Bonvuurcmeo 6030yscoeHHbix cOCMOSHU UMEIOM OYeHb MAAble
8pemeHa Hcu3Hu (MeHee HaHoceKyHObl). OOHAKO cyulecmeyom
U 0OCMamo4HO 00N2ONCUBYUUE COCIMOSHUSL (UbU BDEMEHA HCU3-
HU UBMEPSIOMCS MUKPOCEKYHOAMU, CYMKAMU UAU 200AMU), KO-
mopvle HA3bIBAIOMCS UBOMEPHLIMU, XOMS 2PAHUUA MENCOY HU-
MU U KOPOMKONCUBYUUMU COCIOSHUAMU 8eCbMa YCA06HA. H30-
MéepHble COCMOSIHUSL 0€ep, KAK NPAsU0, PACnadaromcs 8 OCHOB-
Hoe cocmosiHue (UH020a Yepe3 HECKOAbKO NPOMENCYMOUHBIX CO-
cmosnuti). Tlpu s3mom uzayuaromcst 0OOUH UAU HECKOAbKO 2aM-
MA-K8AHMO8,; 8030YHcOeHUe A0PA MONMCEN CHUMAMBCS MAKHCe
nOCpeoCcmeoM 8blnena KOHBEPCUOHHBIX INEKMPOHO8 U3 AMOMHOU
060n0uku. H3omeprvle coOCmosiHus Mo2ym pacnadamuvcst makice
U noCcpeocmeom 0ObIuHbIX bema- U anbga-pacnaoos.

CrtpykTypa aToma, Kak eJJUHNYHON FHeprun Bpemenu
(Cmeta).

CrpyKTypa atomMa ecTb MUHUMAKET CTPYKTYPbl 9HEPruu Bpe-
MeHu (CBeTa) B LIEJIOM.



HEMIHA HCT OK CBETA

BECOOIHATE IBHOCT b EDMHOE YCTPEMTE HHOE COTHAHIE ATOMA
(ITOMIM, FIYIOCT b, CTPACTH, IABHCHMOCTH ) {AJBTPYIIM, PATVAL BIATOIAPEHHE, CBOBOTA I¥XA)

. BHICII HA HCT OK ABCOTIO THOT O CBETA
[ R4 * 2
i ¥ - COMHAHHA ATOM A
M4 CCHBHBI
Bcw S A BRICIUHE HCT OKH AECOTH THOTO CBETA COIHAHNA 3.0 KTPOHOR
POT OH HE AT POH

COCT OAHHE 3 HE FTHH ATOMA

Atowm, Kak 3Heprust Bpemenu (Ceta), 001a1aeT BCeMU CBOM-
cTBamu 3Heprun Bpemenu (Ceta):

HLL1K0 SHA FEATBHOCTH
PO 108 ACT {
OBPATHOIEPKATEHAA 3HEPTHA BPEME HH
HHBOTROIE CHEFY RO AR FHE FITIA BPEMEHH

S 4

._*—

¥CT OFMASO IAPAIHT HFY IO IIEE
HHBO.TO M OHHFY IOIIEE EINHIYHOE COTHAHME

A¥XOBHO 3BOTHHHOHHPYIOUIEE ELCOIHAHNE,
MPOXOTALNEE ITAN SILILTPALINI

[TpoToH ecTh HEKOTOpasi Macca YePHOM JIBIPbl, 0OPATHO 3ep-
KaJdbHO OJNoKupyemasi moTeHiragoM Co3HaHWS HHUCXOISIIETrO
enmHnIHOro AGcomoTHoro CBeTa U BHOBb YCTPEMIISIONIETOCS
no BekTopy Mcrunel. B npotiecce 6okrpoBaHus: YEPHOM [IbIPbI
MIPOUCXOUT ee ApoOeHre (Ha MTPOTOHBI) C paCIleIUIEHUEM e/IH-
HUYHOTO AOcomoTHoro CBera Ha eIMHUYHBIC SHEPTUU YTSIKe-



JIEHHOT'0 (33IEPAKUBAIOILETOCs, pa3BopadynBawouierocs k Microky)
Cgera (Ha 3JIEKTPOHBI).

/1! Eounuunolii. Abconomusiti Ceem pacnpedensient mexncoy
CBOUMU UACMAMU ONOKUPOBAHUE U HEUMPANU3AUUIO YEPHOLL Obl-
pol, U no3momy npoucxooum pazoenerue Aoconommuozo Ceema
Ha eounuumvle snepeun Ceema: ONst MAKCUMANLHO BO3MONICHO20
coxpanenusi cmpykmypvt Céema u 8 Ueasix pacutuperusi B03MONC-
Hocmell (eapuauyuii 0as ompadicenusi anmuuacmom). Obpamume
sHumarue, umo Aoconromuwiii Céem Oeticmsyem pasymHo, aHa-
AU3UpYs (cumyauuio), ¢ OCMOPOICHOCHIBbIO UCNOAB3YSL CBOLE NO-
MEHUUAnN.

Ja, u 6 mukpomupax npoucxoosm /lyxoeHvle 6umebl.

HeinTpoH (HEUTPOHHBIN CJIOWM) €CTh 3alIUTHBIM 3€pKaJIbHbIN
9KpaH, 3alluTHas 000JI04Ka, 00pa3ylomascs 3a cyeT MOTEHIH-
asa 3BomoIoHupyioiero Ceera cucreMsl (31eKTpoHOB). Heii-
TPOHHBIU c10U (MAeHTUYHO COJHILY, 36MHOU KOPE) ECTh IIPOSIB-
JICHUE Pa3/IeNUTEIbHON rpaHu Mex 1y CBetoMm U TbMOM.

DJIEKTPOHbl €CTh AKTUBHO 3BOJIIOLMOHUPYIOUIME SHEp-
ruid CBeTa, BOCHOJHSIOIIME MOTEHLMAT HEUTPOHHOIO ClOs
U ycrpemiisomyecs Kk Enuaomy VICTOKy CUCTEMBI: K COCTOSIHUIO
Aocomorroro Csera uepe3 McTok cBoero cyiecrsa.

Hanpasnennocmo osudicenust cucmemvt Ceéema amoma uoen-
muuna Coaneurnoti cucmeme. Kadxcowlii anekmpon, npeodviéaro-



wiuit 8 0OHOM U3 uzomonuwlx cocmosiHuii Ceema, oopasyem 80c-
xoosuuyro k Eounomy Hcmoky cucmembl KOHYCHYO CRUpanb 360-
arouuorupyrowezo Ceema. B ueaom eounuuHvle 3Hepeuu 3.1eK-
MPOHO8 00pasyom eOuHyro KoHycooopasnyto cnupars Ceema:
Eounbiii 6ocxoosuuii suxps Ceema.

Jeonouuorupyrougue (npsmo 3epkanvhvie) sHepeuu Ceema
npebvisaiom 8 uacmomax ueemos paoyeu (suepeuu Ilpupoost).
Yem Bouue uacmomot Ceema, mem ymoHueHHee U8emosas 2am-
Ma. Imo dHce omuocumcs u k apomamam, ucxoosiwum om Ceema.
Llsemwt u pacmenus ucmouarom paiickue apomamol. Om 8vico-
kouacmommozo Ceema ucxoosim onazoyxarmwvie apomamol (Pasi).
Om Huzkouacmomuwlx sHepeuii Ceema coomeemcmeeHHo — am-
MUBEKMOPHbIe, AHMUUACTONMHbLE 3aNaXU PA3NA2AIOUUXCSL SHeD-
2uil, 51008.

/1! Paiickue apomamol — smo uacmomst Abcontommnozo Cee-
ma. (Ilosmomy mouwu Cesmoix 6nazoyxarom,).

ywa kasxcoozo uenoseka, Kak u cam uenogexk, 8 Hucmome
ceoux smepeuii Onrazoyxaem, NOOOOHO UBEMKY: U3NYUAem YHU-
KaavHble uacmomol Abcontomnoeo Ceema. /Jyuiu-o.1u3neuwpl cno-
COOHbL Y3HABAMb OpY2 OpYea U NO YACMOMAM YHUKANbHOZ0 ApPo-
mama ux Eounoii oywu. Jlroosim caedyem cmpemumucst k Yucmo-
me ceoeli dyuil, K eCmecmeeHHo éepHomy oopasy 2Kuzuu.

Cucrema CBeta atoMa, Kak €IMHAYHAs SHEPrUsl SBOJIIOIHO-
Hupyomero Ceera, rnoasepraercs (puibTparv HUCXOAAIUMU
n3 Ncroka (McTokoB) cucteMbl M BocXoasmmu K MIcToky noto-



kKamu AocosmorHoro Ceera.

Ipoueccoi, npoucxoosuue 6 cyutecmee amoma, noOOOHbL NPo-
yeccam, NPOUCXOOSIUUM C UEN0BEUECKUM BONNOUAEHUEM, 8 KOMO-
pom snepeun /THK-ob6010uku (opearuzma) nposieasiiom ceoticmea
HEUmMpOHHO20 C0s, a oyua, ycmpemaennas K I'ocnody (k co-
cmosuuto Abcontomuoti Yucmomol, k cocmosimuro Cessmocmu),
nposeAsien CEOLICMBA FINEKMPOHHO20 CAOSL.

Husontoyuonupyrouwue snepeuu Bpemenu,  cpede Komopwix
npeobvisaem /Jyxo6HO 380NOUUOHUPYIOUUTTL UeN08€K, NPOSBASIIOM
ceoticmea npomoHa (nozaomumenst sHepeuu Bpemenu 2Kuznu),
OMm AGHMUUACIMOMHO20 8030€liCMBUS KOMOPbLIX UeN08eK JHcenaem
0C80000UMBCsL ¢ nepexooom 6 onazonpusmuyio (ons Cnacenus
e20 Oyuiu, onst uchoarerusi Boau boocveli) cpedy.

MBI BOCOHPUHMMAEM aTOM B MPSIMO 3€PKAJIBHOM [1J151 HAC MPO-
sIBJIEHUU: cO cTOpoHbl CBeTa (B yke OJOKMPOBAHHOM JIJIsI HAC
coctostHum). Bee To, 94T0 OJI0KMpYeTCsi CUCTEMOU JIEKTPOHOB —
cokpbITo ['ocnoiom paau yenoseka. DHeprun [pupoast oopazy-
10T B OTHOLIEHUHU Hac NpsaMoe 3epkasio Bpemenu, oT moBepxHO-
CTU KOTOPOI'o OTpaxarotcst Bocxoasiue noroku Ceera.



// JIEKTPOHHOE OB1AKO

HENTPOHL
AIPO( MPOTOHBL) s

/1! Tenepv obpamume eHuManue, YMo 0CX00sufue NOMOKU
Csema oOpasyom KOHYc U3 pasHOUACMOMHbIX NOPSOKOBbIX CAO-
es ssontoyuonupyrowezo Ceema. Kadxcowviii uz aooeli, kak eou-
Huunas suepeusi Ceema, makaice Modicem npedvbIBAMsb 8 MOM
uau unom uzomonrom cocmosiHuu Ceema. CoomeemcmeeHHo
uacmome Oyuil 4en08eKa UM BOCHPUHUMAIOMCS OKPYICAIOUjUe
e20 snepeuu (IIpupoowt). Ecau oywa npebvieaem @ Bvicokux ua-
cmomax, mo um 8ocnpuHumaiomcsi Bvicokue uacmomut snepeuii
Ipupoowi: Kpacoma Ipupoowt, boocvs Kpacoma. Ecau uenogek
npeovisaem 8 ms20CMHOM OYUle8HOM COCMOsHUU, mo JyxosHoe
3peHue NOHUNCAEMCSL.

Ipoananuzupyiime, umo nposensiemcs 6 3epkane eaudeli
2Kuznu. Ymo KoHKpemHo 6vbl CHOCOOHBL @ HeM UCNPABUMb, UBMe-
Humo no eekmopy Hcmumot?

SHeprun IIpuponel coCTOAT M3 MPAMO3EPKAIBHBIX CUCTEM



3BOJTIOLMOHMpYIolIero CBera: U3 NpsIMO3epKAJIbHbIX aTOMOB.

Tsoxesble SHEPrUM 3eMHOUM KOPHI U HeJIp TIIaHEThl OJIOKUpYe-
MbI€ U BbIMEIIAEMbIE C IBOIIOLIMOHUPYIOIIMX dHEprun [Ipupost
HUCXOJSANIMMU MOTOKaMU AOcomoTHeIM CBETOM, aHTUBEKTOP-
HBI CyILIECTBY 3Hepruid [Ipuposasl 1 MOTOMy He MPOSIBIEHBI 11
BOCIPUSATHUS YEJIOBEKA. DTO HU3KOYACTOTHBIE SHEPTUH (TSIKEIIbIE
aToOMBI), TIPOSIBJISIIONINE B OOJBIIIEN Mepe CBOMCTBA MOIJIOTUTE-
Jeit snepruu Crerta (noreHuuana Ku3um).

HelTpoHHBIA MOTEHIMA peasu3yeT CBOMM CYIIECTBOM
(pyHKIIMIO 3aIIMTHON OOOJIOUKH C BYXCTOPOHHHMM 3€PKAJTbHBIM
apdextom (rmogodHo ColtHITy, 3MHOM KOpE): CO CBOMCTBOM 00-
PaTHO 3€pKAJBHOTO OTPAXEHHMS aHTUYACTOT B CYILECTBE IPO-
TOHOB Ha CYILECTBO aHTUYACTOT (B pe3yJibTare Yero BepOsiTHO
MIPOKICXOINT paspyliieHre 371a, OTBOPOT X0O0Ta YEPHOU JIBIPHI)
Y CO CBOKCTBOM IPSIMOTO 3epKaJja, oTpaxaromiero ot ceos CBo-
6onHbIN noteHnman CeeTa, yecTpeMJISIONIerocsi BHOBb 10 BEKTO-
py Uctunsl.



HEATPOH
CHCTEMA 3JEKTPOHOE

AHTH BHEPAITHA
EJHHCTBO YCTPEM.TEHHBIN

COIHAHNT

JAIHTHBI EIOK

kg

DJeKTPOHBI, TIOOOHO IJIAHETAM 3BE3IHO-TIIAHETAPHBIX CHU-
CTeM, eCTb MposiBJieHHue cBOOOAHOro noreHuuana Co3HaHUS CH-
crembl CBeTa aToma, ycTpeMJieHb K Touke Briciiero Mcroka A6-
comoTHoro Ceera cucreMsl yepe3 VICTOK CBOEro cymecrsa, 4YTo
oOycaBIMBaeT BpalleHre JIeKTPOHOB BOKPYT cBoell ocu. OT-
KJIOHEHUE COCTOSIHUS JIEKTPOHOB OT COCTOSTHUSI AOCOIIOTHOTO
CBeTa cBUIETEIbCTBYETCS BpAIlIEHUEM JIEKTPOHOB 110 OPOUTAM.
DJIeKTPOHbI BPALIAIOTCSI HE BOKPYT si/ipa aToMa, a yCTPEMIISIIOTCS
oT siapa K Beicmemy Mcroky AbcomorHoro CBera CUCTEMBI, TO
€CTb I10 TPAEKTOPUU KOHYCHOW CHMPATIH.

Uem nanee 37€KTPOH PaCIIONIOKEH OT sIIpa, TeM OJIMKe SHep-
T'Usl JIEKTPOHA 110 COCTOSIHUIO K AOcomotHoMy CBeTy, TeM BbI-
11Ie YaCTOTa SHEPTUM EKTPOHA, a 3HAYUT, CKOPOCTh BpAILICHUS
BOKPYT CBOEH OCHU U YacToTa uzinydaemoro AdcomorHoro Caera.



DJIeKTPOHbI MPAKTUYECKU HE BIIUSIOT HA MAacCy aToMa, HO BCe-
TaK! COCTAaBJIAIOT HEKYIO JOJII0 MAacChl aTOMa. JTO TOBOPUT BCE
0 TOM ke 3(pdeKTe nepepacnpeaeeHrus] OCTATOUHOU TSKECTH
NPOTOHA, HEe OJIOKUPOBAHHON HEHTPOHOM, MEKAY SHEpPrusiMu
JIEKTPOHOB.

Hekaa macca 2/1€KTpOHa PAacKpbIBAET CYIIECTBO IEKTPOHA
Kak He AGCOmoTHOTrO eqHNYHOr0 CO3HAHU S, UMEIOIIETO HEKYIO
JIOJTI0 OTKJIOHEHUS! OT COCTOSIHMU VICTHHBI, 4TO, B CBOIO OYEPE/b,
OTpeieNIsieT HAJTMYUEe HEKOU JI0JU TSKECTU aHTUIHEPruil (MUK-
POIPOTOHOB — AHTUHEUTPUHO) B CYILIECTBE CAMUX JIEKTPOHOB.

DT1OT (PaKT yKa3bplBA€T HA TO, YTO CTPYKTYpPa CYILLECTBA JIEK-
TPOHA NOI00HA CTPYKTYpe aToMa. DNEKTPOH TaKKe SBJISAETCS CH-
CTeMO MUKpOoeTUHUYHBIX CO3HaHWM, 00JaIaloned KOMILIEK-
COM MHKPOBHOpAIUi (MUKPOIJIEKTPOHOB — HEUTPHUHO), 3ep-
KaJIbHO OTPAXAIOIIMX HEKYIO J0JTI0 aHTUBUOPAIIMOHHOM TSIKECTH
¢ 00pa30BaHKUEM MUKPOHEUTPOHHOTO CJIOSI 1 CBOOOJHOTO MOTEH-
1[Maja HeUTPUHO.

Pazpenenune Enunoro Co3nanus Beenennou B sHeprusix Bpe-
MeHHU OECKOHEYHO.

DddekT nepepacnpeneieHs OCTAaTOYHOM TSKECTU MEXKTY
enruHUYHbBIMU CO3HAHUSIMU JIENICTBYET Ha BCEX YPOBHSIX SHEPrUn
Bpemenn BcenreHHON — B MUKPO- B MAKPOCOCTOSTHUSIX.



ATOM HERTPOH

DEeKTPOHBI — ITO CBOOOHBIN MOTeHIUAN equHrnYHOro CBe-
Ta, yCTPEMJISIIOIIMICA K cocTostHMI0 AScomoTHoro Ceera: U3 co-
CTOSIHUSI SHEPreTMYECKOro KOHYca B COCTOSIHME aOCOJIOTHOIO
BekTopa Yucroro Co3nanus. [log Bo3iedCTBMEM HUCXOMSIIETO
u Bocxopsmiero ¢guabrpa AdcomorHoro CBeTa U TMoj BO3JIEH-
CTBHEM UYEpPHOM JBIPbI CBOOOIHBIN MoTeHIan CBeTa paccianBa-
€TCsl Ha U30TOMHbIE YHEPreTUUECcKUe CI0H, 00pasylollue MeK-
TPOHHOE 00J1aKo aTomMa. Mbl 3pUTENIBHO CO3epIiaeM MaTepUalib-
HYIO HEpruio 3Bomonuonupymomero Ceera. OnHako 3a rpaHblo
HaIIIero 3pUTeNIbHOTO BocmpusTUs npedbiBaeTr CBer Co3HaHUSA
(Pazyma) cuctemsbl, B 4acTOTax KOTOPOro TBOpATCS Pa3ymHble
pereHus 1o OJIOKMPOBAHUIO M OTPAKEHHIO OCTATOYHOT'O BO3/IEH-
CTBUSI YEPHOM JIBIPBI.

T'ocnoow ooepezaem [lokposom Ceoum snepeuu Yucmozo Cee-
ma, a 3Hauum u arooel, pearusyrouux Ezo Boao.

T'ocnoowv obepezaem Iloxposom Ceoum éce XKugoe (umo cno-
cobro uznyuamo Aoconmommuniii Ceem).



DJeKTPOHHBIE CJION, TPUOTMKEHHBIE K SAPY, Oojee yTsKee-
HBl B CPABHEHUU C OTJAJIEHHBIMHU OT sijipa JEKTPOHHBIMU CJIO-
SIMU ¥ TIPOSIBJISIIOT CBOMCTBA B OOJIBIIIEN Mepe JOMOTHUTETBHON
3alIUTHON OOOJIOUKH, CIIEAYIONIEH 32 HEUTPOHHBIM CIIOEM: pea-
JIM3YIOT TOTIOJTHUTENIBHYIO 3aIIUTY B OTHOLIEHUU BHEIIHUX CJIO-
€B CUCTEMBI aTOMa. B 11eJ10M 371eKTpOHHO-HEHTPOHHBIN CJIOW 00-
pasyeT 3aimTy B oTHoIeHuu Yucroro Co3HaHUSI €JUHUYHOTO
Cgera, yCTpeMJIEHHOTO K cOCTOsIHMIO AGcomotHoro Caera.

Haw 6uonoeuueckuii opeanuzm — smo 3auiumuulii 015 HAC
ANeKMPOHHO-HelimpoHtblil cnoli 8 omuouteruu Ceema CozHanus
Hauteli Oyuiu (8 cayuae, ecau OYyua pazeusaencsi 8 HanpaeAeHun
TI'ocnooa). Mot cnocobhbl nosblams yacmomul SHepeuu Hautel
sawummoti JJHK-obor0uxu snepeusmu Cessmozo /lyxa, ucxoos-
wumu u3z Ucmoxa naweii oywu (ucnoansas Boao booicwro, uzny-
uas Ceem Jlhobsu), u noonumsiéas svepeuu opearuzma Jucmol-
mu 3Hepeusimu [pupoosL.

Snepeuu Ipupoovt 0dpazyiom 3auqumHbslii INeKMPOHHO-Hell-
mponHbwlil caoll 8 omuouwtenuu Yucmozo Cosnarnus 4enoeeuecmea
u 3emau.

Ymobwvt 6bimv Cnacennvimu, caedyem nooHsmves JyxoeHo
Ha yposenv boocveii Jlooeu: cmame ucmounuxom boosicvezo Cae-
ma.

Me:x 1y HEUTPOHHBIM CJIOEM U JIEKTPOHHBIMU CJIOSIMU CUCTE-



MbI IMeeT MecTo ObITh 3(PEeKT mepepacnpeeyeHls] 0CTaTo4-
HOH TSDKECTH: TIepepacipe/ieieHie Harpy3Ku 1Mo OJIOKMPOBAHHIO
Y HEUTpaJIM3allMU OCTATOYHOT'O MOTEHIMAIa YePHOU JIBIPHI.

Oxazvieas komy-mo Jyxoenyro, MamepuatbHyio nomoulb,
Mbl, MAKUM 00pazom, nNposieasiem yuacmue 8 ON0OKUPOBAHUU
u ompasicenuu anmucun Tomwl, npos6Asisi COMOAPHOCMb CUCTE-
mot Ceema. Ilpu smom cnredyem Hayuumvcs pazoeasmos Ceem
om Tomol: umemov nonumarnue Ceema u Tomol, Obimsb paccyou-
MeNbHBIM, UMOOblL He HANPABASiIMG CE0K0 IHEP2UIO 3AMACKUPO-
earnoil Tome.

Cucmeme Ceema credyem akmusuposams He AHMU4ACmombl,
a Hanpaeasims ceoio sHepeuio Kk I'ocnody, nosvliuas uacmomol
(Jlobeu u /loopa).

Jlyuwiu poowwix no yxy u no kpoesu, oyuwu Cesmvix, K Komo-
puim mbl oopautaemcs, nepeureduue 8 Pati, monsimes y I'ocnooa
o Cnacenuu Hauteii Oyuiu.

3abyoem o Tome. Oopamum céou auku k I ocnody, k bocvemy
Csemy. [puyuum ceds ace sncugoe eudems 8 JJoope. Quucmum Ha-
Wi MbICAU OM 8Ce20 HeO00Po20. Ouucmum Hauly pevv om Heooo-
PulX ca08 u Hedobpwix gpasz. Omkadxcemess Pazymno om ecezo
Hedoopoeo, umo boey He yzoono ons nac. Yenoseuecmsy caedy-
em ymeepoumucs 8 Joope. Yenoseuecmay credyem ymeepoumo-
cs 6 ['ocnooe.

AHTHAYACTOTHOE BO3JIEMCTBHUE HA €AMHUYHYIO SHepruio CeeTta



obpasyer 3(pPeKT ee 3aTOPMOKEHHOCTH, CACPKUBAHUS, UILTIO-
3UI0 CTATUYHOCTH (aTOMa), YTO PACKPHIBAET IIOHUMAHUE CYIIIE-
ctBa sHepruu Bpemenu (Ceeta). Ha camom aene coctosiHue ato-
Ma, KaK ¥ JI0OOi MaTepuu, HeMpephiBHO U3MEHSIETCS] B Ty WU
uHyto cropony (Csera 60 Tombr).

[Ipu noctmxeHnn cucreMsl eAMHUYHOTO CBeTa MpeesbHOro
COCTOSIHUSI JIETKOCTH JINOO TSKECTH MPOUCXOIAT KAueCTBEHHBIE
W3MEHEHM S SHEPTUU C NIEPEXOIOM B MHOE U30TOITHOE COCTOSIHUE
aToma 0o ¢ TIpeoOpa3oBaHMEeM aToMa B aTOM MHOTO XUMHUYe-
CKOTO 3JIEMEHTa C OOJBIITNM JIMOO MEHBIITM MACCOBBIM YHCIIOM.

Hanpumep, cucmema Ceema amoma Kucaopooa, obnez4asicy,
socxooum 6 uacmomol cucmemot Ceema amoma azoma. Cucme-
Ma ceema amoma azoma, YmsiHceasisiCb, HUCNAodem 8 4acmombl
Ceema amoma Kucaopooa.



[porieccel, mpoucxosinye B OKpyskawoIieM Hac Mupe ujieH-
TUYHBI Mpolieccam, TPOUCXOAAIIUM B cyliecTBe crcTeMbl CBe-
Ta aToMa. AToM, SIBJISISICH €AMHUYHOM 3Heprueit Bpemenu (Cie-
Ta), MofBepraeTcst (PUAbTPALIMA HUCXOASIIMMU U BOCXOISIIIUMU
notokamu Adcomortaoro Ceeta. [1py 5TOM 9BOMIOIMOHKPYIOITIE-
My eauHuYHOMY CBETY CUCTEMBI aTOMa CJIeyeT MPUKJIAIbIBATh
B3aMMHbIE YCUJIHS [TO0 OUYMILIEHUIO U SBOJTIOIH CBOETO CYIIECTBA
(x cocrostHnio A6comortHoro Ceerta). B ciyuae, ecm enquaAY-
Hasi Heprus CBeTa He MOCTEBAET MOBHIIATh YaCTOThl SHEPTUU
CBOETO CYIIIECTBA, TO MOJ1 BO3JEUCTBUEM YEPHOM JIBIPbI €€ HarHe-
TaloIeld, OHa oOpeKaeT ceOs Ha MOHMKEHHNEe YacTOT U YIUIOTHEe-
HHE C BOZMOXKHBIM TTOCIIETYIONIMM STAIIOM JPOOJICHUS U TOTJI0-
IIeHUS.



Bo3aeiictBue A0COJIOTHOIO
CBeTa Ha cylecTBo aToma

[Ipu BHemIHEM BO3JEHCTBUM BBICOKOUACTOTHOTO HMITYJILCA
AobcomotHoro Ceerta Ha cucTeMy eTMHUYIHBIX CO3HAHMI B CYITIe-
cTBe aToMa (B rpotiecce puIbTpauu SHeprui Bpemenn) npowc-
XOIUT MPOLIECC aKTUBAIIMK aHTUMH(OPMAIIUA B CYILIECTBE JIEK-
TPOHHBIX CJIOEB.

TI'ocnodv, maxum 006pazom, noO2oHsIem K NPOUECcy OUUUEHUS]
U yKaswvleaem Ha 3amausuuiicst 6UpYc, on Komopozo eOuHUYHo-
my Ceemy caedyem oceooooumucsi. I'ocnody Ceviue ce 8UOHO.

Yenoeek dcusem u He 002a0bl8AEMCSl, UMO €20 CYUECmao no-
PAdICEHO BUPYCOM, Hanpumep, 20pObiHU uau 3asucmu. Ho npu
ONpPEeOeNeHHbIX CUMYAUUsX, CPHOPMUPOBAHHBIX 6 OMHOULEHUU
Hezo T'ocnodom, oH HauuHaem UCNBIMbBIBAMb @ cebe MO UAU
UHOE He2amueHoe COCMosiHUue, my uau uHyto cmpacme. Tom, kmo
Ha éepHom [lyxo8HoM nymu pa3eumust, NOHUMAIONL, Yo NPOUC-
Xoo0um u umo caedyem 0eaamuv: CmapamvCsi B08PEMs GblsiBUNb
8UpYC, KAK MONbKO OH Ce0si NPOSIBUN, U BOBPEMSL O HE20 0C8000-
oumucst, umoobwvl OONE3HbL He nopasuna écto oyuy. B smom cay-
uae uenoeexy caedyem NPsmMo NPU3HAMb ONst ceds, Umo e2o Oyud
NOPAHCEHA BbISABAEHHBIM UM NAPAUNOM, NPUSHAMBCS 00 IMOM
TI'ocnooy u nonpocumo ['ocnoda o ceoem ucuenenuu. M mo-
20a Oyua uenoeeka NOCmeneHHo byoem CmMaHo8UMbCsl 300po8ee



u Yuwe, uyecmeosamo ycunenue bodicweri 3auumost om aHmuua-
cmom.

B momenm, kozoa vl obHapydicusaeme @ cebe mom Uiy UHOU
supyc (cmpacmo UAU He2amueHoe COCIosIHUe), 8bl KaK Obl N06U-
me 3mo2o napasuma u KpenKo cicumaeme 8 ceoeli pyke, He no3-
80N55L eMy pa3pacmamsCs no eauteli oyute U no eauiemy meny.
B smom cocmosmuu vl 6epeme noo ceoli KOHMpPONbL 803HUKA-
rowue cmpacmu U HezamueHvle cocmosiHust. Bam caedyem npo-
s6umo eauty Cuny HAO HUMU: HE NO360MUMb UM NPOSIBUMbCS
6 6ac u uepes eéac. B cayuae, koz0a anmuuacmommole cocmosi-
HUe CUNbHee uenoseKa, caedyent npusbléams Ha nomouip I ocno-
oa u Cunwt Ezo. U nomowsp Ceviue npubyoem. Ilocne uezo 6vl
nouyecmeyenie, Ymo aHmMuU4acmomol om eac omcmynuau. Yem
bonee npaseder uenosex, mem oonee on crvuuum I’ ocnooom.

Co3HaHue 7IeKTPOHOB MPOOY:KAAETCS OT MPUBBIYHOTO COCTO-
SIHUSL TSKECTH, YCKOPEHHO TBOPSl U peasiu3ys aHTUIOAbl WH-
opmanmii-sHepruii AdcomorHoro CBera ¢ mocyeayromien me-
penadeii OJIOKMPOBAHHOW M BHIMEITAEMON TSKECTH B HEHTPOH-
HbI cJ10M. Jlaniee HEeMTPOHHBIN CJI0OM BHIBOAUT IPUHUMAEMYIO UM
OJIOKMPOBAHHYIO AaHTUYACTOTY 3a MpeJesIbl CUCTEMBI, TiepeiaBast
ee nmpotoHam. «VI3BuHMTE, 9TO He Hame. Bo3Bpammaem o6paTHO
Teme».

Csoez0 pooa npoucxooum «uepa» no ooHapydiceHuro 8 bocvem
npocmparcmee nocAaHHuko8 Tembl U UX 8b1080peHLLe.



Ilpouecc /lyxoenozo ouuugeruss O0OCMAMOUHO 3AMAHUUSB
u 8 umoee npurnocum Padocmo ucuenenusi.

[Tpu 3TOM MOBBIINIAETCS] U30TOITHOE COCTOsIHME cucTeMbl CBe-
Ta aroMa. Tak peanusyercst mporecc 0OPaTHO 3€PKATBHOTO OT-
paXKeHUs1 AaHTMYACTOT CYLECTBOM HEUMTPOHHOIO CJI0OsS1 Ha Cyle-
cTBO npoToHa siipa. Cucrema Co3HaHUs aTOMa BBITECHSIET OOHA-
PYKEHHOTO 1 00e3BpeKEHHOTO Bpara U3 CBOEro cyiiecTBa. Bbl-
TecHeHHas1 U3 cucteMbl CBeTa aHTUYACTOTA AECTPYKTUBHO BO3-
JENCTBYET Ha IPOTOHBI — Ha OJIOKUPYEMYIO YEPHYIO IBIPY H CITO-
COOCTBYET B UTOTE €€ pacnajy.

BOATE ACTBHE COIHAHHA HIBHE

o ' / ’ .
o e

PACTIAJAJPA ( AHTH BHEPALIHH )

Enunnynbie sHeprun CBeTa 3JeKTPOHOB YCTPEMJIEHBI K BOC-
coequHeHuio B EnuHeiii A6comotHei CBET, B pe3yJibTaTe ve-
ro oopasyiorcs cuctembl Co3nanust mosekyi. Crucremsl Co3Ha-
HUSI MOJIEKYJT, TaK e YCTpeMIIsisich K EMUHCTBY coctostHust AO-



comotHoro Ceta, o0pasyior cucrembl CO3HaHUSI MaTEpUl TOU
WJIM UIHOM TUIOTHOCTH.

Bo3genncrBue aHTHYACTOT
Ha CyIIeCTBO aToMa

B cnyuae ecnn enuHuuHbid CBeT HE MOCHEBAET 3a TEMIIOM
OUUIIIEHUsI U IBOJIIOLIUM CBOETO CYIIECTBA, TO OH OKAa3bIBAETCS
107, BO3JIEUCTBUEM aHTHYACTOT.

ywu npaseonuxoe npeoviearom nood boowcoum Ilokposom
u npoodonxcarom cnredosams 6 Pail.

Jlywiu HenpageoHuKos 800UMbL HEOOOPLIMU CUNAMU U YBOOU-
Mbl umu 8 Ao.

Kak eadicro, umo 6wt u demu 8amiu CMpemMutucy K npageoHoll
Kusnu.

[1pu BHEIIHEM BO3JEHUCTBUM AaHTUYACTOTHI HA CYIIECTBO aTo-
Ma peau3yeTcsi OOpaTHBIM MPOIIECC — YTsIKeJeHUEe TPOTOHHOTO
CYILIECTBA B SIAPE C YBEJIMYCHHUEM IOINIOTUTEIBHON CUJIBL. YTS-
KEJICHHOE CYIIIECTBO HEUTPOHHOI'O CJI0sI NIEPEJAeT aHTUYACTOT-
HYIO TSIKE€CTh JIEKTPOHHBIM cJosiM. [IpoucxoauTt yruioTHeHue
Y CMEILIEHUE JIEKTPOHHBIX CJIOEB K SAAPY. DHEPrusi aTOMa yIjIoT-
Haercd. [Toamxkarorcd yactotsl Co3Hanusa Ceeta. 3aMemisgeTcs
CKOPOCTb BpallleHUs! (CKOPOCTb IBOJIIOLIAN) JIEKTPOHOB BOKPYT
CBOEU OCH M OCH CUCTEMBI JI0 BO3MOKHOTO Pa3BOPOTA BpAIlIEHHUsT



B [IPOTUBOIIONIOKHOM CBeTy HanpasyieHuu. B 3Tom citydae nmpo-
VCXOJUT «IUJIEHeHHe» SHepruv Ceera. AHTH 4aCTOTHI HaITpaBJie-
HBI Ha ApoOieHne eaquHnIHOro Ceta u ero noroinienue. O6pa-
3YIOTCS TSIKEJNbIe M30TOIBl XMMHUYECKOTO 3JIeMEHTa MO0 XUMHU-
YeCKHUe JIEMEHTHI C OOJIBIIIMM MACCOBBIM YHCJIOM, TTPOUCXOIUT
V3MEHEHHE CBOMCTB MATEPUM 110 HUCXOASAIIEMY BEKTOPY.

Ipoueccvt okucrenust u eHUeHUs OP2aHuUKU, NPOUECCsl pasno-
arcerust sHepeuti Ilpupoovt Ha Xumuueckue 3nemeHmol 3eMHOU KO-
Pbl, NPoyeccol NEPexo008 XUMUUECKUX INEMEHNO8 3EMHOU KOpPbl
00 PaoUOaKMuUBHbLIX IN1eMeHMOo8 0pda.

AHTHYACTOTHI HAllpaBJIeHbl Ha pa3pyileHue cTpyKTypsl CBe-
Ta.

BOIENCTBIE BECCOMHATE TRHOCTH
{AHTH BHEPALIHOHHON TAAECTH )
H3IBHE

¢

“, Pl
g
2 ¥
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Ymo npoucxooum 6 nacmosiuee Bpems ¢ 3emneii? — Hepa-
3ymHas uacms Yenoseuecmea okazanocb Ha NOBOOY Y AHMUCUN:
npomue boeza, npomus Ilpupoovt (u ceoeli 6 mom uucae).



3akiodenne

Ilonnmas MctuHHOE CylIECTBO aTtoma, IIPUPORY ITPOUCXOIs-
HIMX C HUM IIPOLIECCOB, MOXHO aHAJIM3UPOBAThH ITPOLIECCHI B TO-
pazio OoBIIMX MaciTadax.

1. Atom ectb enqHnuHas SHeprun Bpemenu (Ceera), ycTpem-
JieHHas K cocrosiauio AdcomoTtHoro Ceera. Cruictema Ceera aTo-
Ma o6magaer CosnanveM. Cucrembl CBeTa aTOMOB (Kak U mMate-
pUM) MOTYT OBITh TIPSIMO 3€PKATBHBIMU (3BOJTIOIUOHUPYIOIITMH )
1 00paTHO 3epKAIbHBIMH (MHBOJIOIMOHU PYIOLIAMHU).

2. DNEKTPOHBI €CTh POSABJIEHHOE COCTOSIHUE SBOTIOLIUMOHUPY-
foiero CBeTa — CyliecTBO NpsIMO 3epKajibHbIX SHeprui Bpeme-
Hu (Cera), ycrpemsieHHbIX K EnquncTBY AGcomotHoro Caera.

3. HeliTpoHHBIN ClIOi 00pa3yeTcst B MpOIIECce peann3alin
3€pKaJbHOM 3alIUTHl JEKTPOHHOIO CJIOSl, B PE3yJbTaTe 4Yero
peanu3yercsi OJIOKMPOBAaHME HEKOTOPOW MAacChl YEPHOM JIBIPHI,
npuxonsieics Ha cucremy CBera aroma. HelTpoHHBIN ciioi
€CTh HU3KOYACTOTHAS 3aTOpMOXeHHas1 sHeprust Bpemenn (Cae-
Ta), yCTpeMJIsieMasi K COCTOSIHUIO SHEPIrMU JIEKTPOHHOIO CJIOS.
B HeWTpOHHOM cJl0€, KaK U B 36MHOM KOPE, HETIPEPHIBHO pean-
3yeTCsl HACJIOEHUE MHBOMIOIMOHUPYIOIIMX T1acToB CBeTa u up-
KYJISLMSA [UIOTHBIX SHEPTUM, BBIBOAUMBIX 32 MIPEENIbl CUCTEMBI.
HeuTpoHHBIM NMOTEHIMA PeAM3yeT CBOMM CYHIECTBOM (DyHK-
IMIO 3aIIUTHON OOOJIOUKHU C TBYXCTOPOHHUM 3€PKaJIbHBIM (-
(extoM B otHOmEeHN CBOOOTHOTO MOTEHIMAa crcTeMbl CBe-
Ta.



4. HyneBoi 3apsii HBUTPOHHOTO CJIOSI TOBOPHUT O OJIOKMPOB-
K€ YCJIOBHO ITOJIOKUTENBHOTO (TIOITIOTUTENBHOT0) 3apsia BHYTPU
NPOTOHA OTpULIATENIbHBIM 3apsaoM Csera, reHepupyeMbiM Co-
3HAHUEM 3JIEKTPOHHOTO CJIOSI.

dusnyeckas Macca HEMTPOHA OOpa3yeTcs 3a CUET OTPAKEHUSI
(6oKMpoOBaHUsI, pa3BOPOTA XOOOTA) AHTUIACTOTHI BHYTPH TPO-
TOHA Ha CaMO CYIIIECTBO AaHTUYACTOTHI.

Cucrema sneprumn CpeTta aToMa, OYMILASCh, BHIBOAUT U3 CBO-
€ro cymiecTBa OJIOKMPOBAHHBIE AHTUYACTOTHI (MOI0OHO AaHTUTE-
JlaM B OpraHv3Me YeJIOBEKa), epeiaBasi ux 4epe3 MorpaHuyHbIi
HEWUTPOHHBIN CJIOM 0OPATHO YEPHOM JIbIpe.

5. [IpoToH ecTh posiBIeHNE OIOKMPYEMOI aHTUYACTOTHI, BbI-
BOJIMMOW U3 cyllecTBa eAnHuyHoro Ceera.

6. Kornma sHeprusi 37eKTpoHOB HaOMpaeT JOCTATOYHYIO CKO-
pOCTb BpalieHust BOKpyr Vicroka cBoero cyIecTsa, 40CTUras co-
crosiHusi BekTopa AbcomotHoro CBera, TOria MpoUCcXOIuT -
ekt HeWTpaym3anuy (OOHYJICHHS) TIPOTOHA (YEPHOM JIBIPHI).
B s1OM ciydae enuHnyHbM CBET aToMa EpeXoJUT B COCTOSTHUE
Aocomorroro CBera: emarepranu3yercs.

Imom dnce npunyun omuocumces Ko écem cyuecmeam Ceema,
YcmpemaeHHbIM K cocmosiiuto Abconrommuozo Ceema (k cocmosi-
Huto Abconrommoii Yucmomul c6oezo cywecmea — K COCMOSHUIO
Cesamocmu).

7. CnoiicTBa 3apsija HeMTpoHa Kak (0), ajieKTpoHa Kak (—),
Y IIPOTOHA KaK (+) B COBpeMeHHOM (pu3MKe He OTpaxaeT UCTUH-
HYIO IPUPOJLY YACTHII, KaK MOTEHLIMAJ YCTPEMJIEHHOTO OT COCTO-



STHUS TSDKeCTH equHuYIHOro Ceerta, 00paTHO 3epKaJIbHO OTpaXa-
IOILIETO HAMPABJIEHHOCTh Ha MOMIONIEHUE aHTUYACTOTHI.

8. Cucrema Cgera aToMa orpaHnyeHa BpemeHHbIMU Tipejie-
Jamu (TIOPSIIKOBBIMHM  pa3JIeIUTEIbHBIMU I'paHsIMU Bpemenn),
B Ipe/iesiaX KOTOPbIX COXPaHsEeTCs CTPYKTypa aToMa.

9. DHeprua Cpera aToMa 3BOMOLUOHUPYET 10 BOCXOLAILEN
KOHYCHOM CITUPAJIU: OT TSKECTH MPOTOHOB — K COCTOSIHUIO BEK-
Topa AbcomotHoro Cgera.

10. Yactuusr CBera aroMa HE KOHEUYHBI, a COCTOAT U3 Oec-
KOHEYHO MaJIbIX MUKPOYACTHII, UMEIOIIUX CTPYKTYPY, MOJAOOHO
CTpyKType atoMa (3Heprun Bpemenu (Caera).

11. EnunctBO 35ekTpoHHBIX CO3HAHWMK B CYIECTBE aro-
MOB YCTPEMJICHO K 0OPa30BaHUIO MOJIEKYJISIPHBIX COEMHEHWIA:
K EAMHCTBY MOTEHIIMAIOB MOJIEKY/ISIPHBIX 971eKTpOHHBIX Co3Ha-
HUM, YTO BeJeT K objerdyeHuio cucreMbl CBera B 11e10M (K O-
BhIllIeHHI0 YyacToT CBera).

12. EnunctBo Co3HaHUM B CYILIECTBE MOJIEKY/ISIPHBIX COEIU-
HEHUM YCTPEMJIEHO K BoccoenuHeHuio ¢ Equncreom Co3Hanum
WHBIX MOJIEKYJI, C MOCIIEAYIONMM O0JIerdeHreM TEKYIIEro COCTO-
aHUsA, popMUpYs, TAKUM 00pa3oM, Matepu. B mesiom B cyiie-
cTBe 3Heprun Bpemenn (Ceera) peanusyercs HalpaBJIEHHOCTh
Ha ouullieHue u coeauHeHue CpeTa.

13. Kaxaplil NpeAlecTBYIONIUA SHEPreTUIecKuil ciiou Bpe-
MeHu (CBeta) mposiB/IsIeT CBOMCTBA (HEUTPOHHOM ) 3alIIUThHI B OT-
HOITIIEHUH TTOCJIeIYIOMUX 00Jiee BBICOKOYACTOTHBIX SHEpreThye-
CKuX cjoeB. Takum 00pa3oM peanmsyeTcss COXpaHEHHe CaMo-



ro 1eHHoro: xusoro Mcroka Cseta — ero coeguaeHusa ¢ borom
(nponosxkenue Ku3Hn).

Pa3zee ne noooonvim oopazom nposieasiem Ceos [ ocnoow 6 om-
Howenuu mex, kmo Emy Oopoe (eepuvix Emy nodeii, eedyusux
npaseonwlii oopasz Kuznu u ucnoansrowux Bomwo Ezo); pasee
He NOOOOHBIM 00PA30M NPOSBASIOM CeDsi NodsUUe pooumeni
6 OMHOULEHUU CBOUX UAOD; PA36e He NOOODHBIM 00PA30M NPOSIBASL-
I0m ceOsi HCUBOMHbLE 8 OMHOUWEHUU C80€20 NOMOMCMEA, 3aUU-
wasi u 02pasicoast coool.

Snepeuu Bpemenu (Ceema) nposieasiiom boocvro 3auwumy
(npsimozepkanvHocmv) 6 omuouteHuu boowcoux aroodeii (¢ Yu-
cmuim u JJoopoim cepouem).

14. Duepruu BpemeHu MmposBIISIOT CBOWCTBAa OOpaTHOM 3ep-
KQJIbHOCTH B OTHOIIIEHUH aHTUYACTOT Y BBIBOASAT AHTUYACTOTHI
U3 CBOETO CYHIECTBAa (HEUTPAIbHO) MO HUCXOASIIEMY BEKTOPY:
€CTECTBEHHBIM 00pa30M OUMIIIASICh.

Ymobwl eotimu 8 2apmoHuUHOe cOCmosiHue (360M0UUOHUPYIO-
wezo Ceemay), credyem cmams co8eKmopHovim I ocnody:

— secmu npaseotvlii 0opaz XKusznu (dcumv no 3anoseosm bo-
JHCLUM),

— go3.n0bumv I ocnooa npesvlue écezo,

— 80O3M00UMB OAUIICHE20 CE0€20, KAK CAMO20 Ce03,

— ¢ JIrobosvio omnocumucs k [pupooe.

SHepeuu op2aHu3Ma SEASIOMCS CYUECmEOM SHEP2ULl HACmo-
auezo Bpemenu (Ceema) u nposiensirtom cedsi COOmMeencmeeHHo
HANOAHEHUI0 OYUU Uen08eKa: ONOKUPYS U 6b1800SI U3 SHEp2Ull



Ceema aub0 ycmpemass u 6o3nocs k boey.

15. 3ammTHas 060JI0YKA U3 CYIECTBA SHEPTUN HACTOSIIETO
BpemeHnu HelTpasibHO MPOSIBIISIET HATIOJIHEHUE ce0s 1 MOJKET Me-
HSATHCS M0 1IIKaJIe U30TOIMHBIX cocTOsIHMI CBeTa B 3aBUCUMOCTU
OT BHYTpPEHHero HarnoyiHeHust cebs1: CBeTa Wi aHTUYaCTOTHI.

HE BbITh

MFOTOH HEHTPOH 3 TEKTFOH



I'nmasa 10. Co3nanue 3emiin

3emud — 310 Tpetun or CosyHIAa NOPAAKOBBIA SHEpreTuye-
ckuii ciord B COJIHEYHOM cUcTEME, €AVMHMIIA SBOJIOLIUOHUPYIO-
mero Ceera BeeneHHOM.

Co3Hanue 3emud €CThb OOWH U3 CHEKTPOB U cermeHToB Co-
3HaHus CoyHeuHou cucteMmbl CBera.

He cmomps na omxnaonernue 6 Hacmosiuyee Bpemsi 6onrvuteri ua-
cmu Yenoseuecmea om eéexmopa Hcmunvol, 3emas npooondicaem
ycmpemasmucsi no éekmopy Hcmunwi: x I'ocnody.

Ymo npoucxooum cetinac? — cetiuac nPoUCXooum omcnoeHue
aHmueeKmopHol cocmasnsiiouieti om snepeuit Ilpupoovl, snep-
eull 3emau: ecmecmeertblli npouecc ouuuerust. Hneonroyuonu-
pyrowas uacmo Yenoseuecmea evigooumces uz booicweii cpeovi
u ynaomusiemcs. boocou ar0o0u npodondicarom dvime 6 Ceeme.

Ilosmomy celivac Ha 3emae HauaAU NPOUCXOOUMb OUUCHIU-
menvHble npoyeccel, Hapacmarowue no uacmome. I ocnode Ha-
npaensiem snepeuu /Jyxa Cesimoezo 6 me mecma, 20e 3eMAst HYH#C-
oaemcsi 8 OUUUACHUU.

[Mnanera 3emist ecTh NPOSIBJIEHHBIN UH(POPMAIIMOHHO-IHEP-
rernyeckuid noteHuai Co3HaHus sHepreTuyeckoro ciost Ceera
3emun, cocrosiuil U3 sHepruii CBera aTOMOB, MaTepul, €1u-
HuL Onostornueckor JKN3HU, COTHEYHOIO cBeTa, AOCOIIOTHOIO



Cgera u oOpasyer cucremy Co3HaHMsI 3eMJlM, YCTPEMIICHHYIO
B Emunctee k ['ocmony: k cocrosimio EnuHoro AOcomoTHOTO
Cgera.

Tlosmomy 8adcHo uenoseKy Hayuumo ceos YyeCmeosamn Opy-
2ux rooetl, ece Jcusoe u 6cio 3emnro u ¢ JIroboeoto omHocumscsi
Ko écemy, umo comeopero I ocnooom: cmapamvcsi Oblms He Npo-
mue boea, ne npomus nooeii, ne npomus Kusnu na 3emne,
a 3a boea, 3a mooeii, 3a npousemariue XKuznu ¢ boeom na 3emne.

[Inanera 3emns ectb Equnblii Co3HATENIbHBIM KUBOU Opra-
HU3M C YHUKaJIBHBIMU BO Bcell BeeneHHol ycinoBusMu u op-
Mamu JKu3Hu, crcTeMa yHUKaJIbHBIX €JUHUYHbIX CO3HaHUI, 3a-
JepxaHHbIX Ha Bpems )Ku3Hu (Ha ux pa3Burtue B 3HEprusx Bpe-
MEHM) B SHEPTETUUECKOM CJI0€ BOJBI (B MOPSAAKOBOM cioe Bpe-
MeHu BcenenHo).

Bozmooicno, 6 unvix uzmepenusix 2Kusnu Bceaennoii, ocros-
Holl cyocmanyueri epemernoli Kusnu sensiemcs 600a 8 uHom ee
npeocmaesneHul, ¢ ee UHbIMU ceolicmeamu. Bedv 6o0aa siensiemcs
snepeueti Bpemenu (Ceema), a 3uauum, oonaoaem nopsioko8bimu
(UBOMONHBIMU) COCMOSIHUAMU 800bl, KAK UHMEPBA.Ne SHEP2emu-
ueck020 cA0s 3emMau, mak u Ha NPomsiiceHun 6cezo crosi Bpeme-
Hu (Ceema) Bcenennoti. Ha 3emne 600a obradaem onpedenet-
HOUL NOPsI0K060Tl naomHocmuto. B uzmeperuu Bpemenu na nopsi-
00K Bovuue, 600a Ha nopsi0oK merHee NAOMHAS: HA NOPSOOK Donee



evlcokouacmomuas. B Bolcuiux snepzemuueckux crosix Bcenen-
HOIL 800a NPUOAUICAEMCSL NO YACMOme K COCMOsIHUI0 ADConom-
Hoeo Ceema, kak u unvle snepeuu Ceema. [lomomy xkax mexcoy
pazoeneHHbimu 80 Bpemeru eouruurvimu Co3HAHUAMU, MAMEPU-
AMU NO Mepe Pa3eumust o 80CX00IUeMYy 8eKMOPY NOCHENEHHO
cmupaemcst pazauuue u pazoeneHue u nPOUCXoOum COeOUHEHUIo
6 Eounyro cucmemy Jlobeu: Abcomommnozo Ceema.

Bona ectb 6osee TuIoTHOE (ITOCTIE COTHEYHOTO CBETA) MPOSIB-
neHue 3Heprum Cesaroro Jlyxa B SHEPreTUYeCKOM CJ10e 3eMIIN.
Bona ectb nposiBjieHMEe OJHOTO M3 HEUTPOHHBIX CIOEB 3eMJIU
u Bcenennoi.

Ecau pacuupumo cnekmp suepeuii 3emau.: om nedp u 0o Aoco-
atomuozo Ceema, mo nepeo Hamu NPeocmanem 8paspe3 6Csi MHO-
eocnoiinas Bcenennas. Ilo mepe nosvuuenus uacmomor Ceema
nosgvluaromes wacmomuwl €20 CosHanusi — nomenyuan Pasymua,
Pazymnoii 2Kuznu ¢ Jlroosu ¢ I'ocnooom. H uem Buviue uacmo-
mul edunuurozo Ceema (uzmeperust), mem 6onee s16HbIM CIAHO-
eumcsi boe. B Paio Adama u Egy nasewyan I'ocnoov. Y Cesmvix
cbirog u douepeii boocvux I'ocnoov omkpwviean /[yxosroe 3petiue
u I'ocnoow um npuomkpwiean Hebeca. Huumo na 3emne u 6o aceli
Bcenennoii ne cnocobrno cpasHumucsi ¢ mem, umo yeomoean I oc-
noow ons Jhoosiuux Ezo.

[1nanera 3emis ecTh NMOPSAIKOBOE M3MepeHue Ku3Hu, pas-



BUTHE KOTOPOro MOAKOHTPOsIbHO ['ocriony — Cuntamu Ero, KoH-
TPOJIMPYIOLIMM ITpOLIECC NIOCTIEBaHus 3a 3Bosmouuen Ceera Con-
HEYHOU cHCTeMBl, raslakTuku Muteunsiid IIyTts, Beenennoi. Co-
IJIACOBAHUE MEX /1y MOPSIKOBBIMUA SHEPI€TUUECKUMU Y POBHSAMHU
Cgera peanusyercs yepe3 [JyxoBHYIO CBA3b.

[Tnanera 3emiis, Kak U BCe CyIIECTBYIOIIEe Ha IJIaHeTe, 00na-
JlaeT BCEMU CBOWMCTBAMM U CTPYKTypou sHepruu Bpemenu (Cae-
Ta).

¥CT OFMASO IAPAIHT HFY IO IIEE
HHBO.TO M OHHFY IOIIEE EINHIYHOE COTHAHME

I¥X( ) IBOTHOIH OHHPY MM EE ELCOIHAHNE,
MPOXOLALEE ITAT TLTPAIIN

HeiiTpoHHblii coil 3eMiIM COCTOMT W3 4YeThpex Oa30BBIX
IUIOTHOCTEM: COJTHEYHOIO CBETa, BO3/yXa, BOJAbI, SHEPIHil 3eM-
HOM KOpbI U HEAP ¥ UX U30TOMHBIX COCTOSIHUIA.

Sueprun JHK Ilpupoast — 3to sHepruu Bpemenu (Cseta)
3emum Ha opsaok Beime n o6pasyiorest ['ocnionom st pa3Bu-
TS eIMHUYHBIX CO3HaHMI B PSIMO 3€pKaJIbHBIX SHEprusix Bpe-
MEHU ¥ OJHOBPEMEHHO — J|J1s1 SBOJIOIMHU noTeH1rana Co3HaHus
Y YaCTOTBI SHEPIUI JJAHHOTO CJIOS.

N3otornHble cocTOsiHUSA BOAbl B ENQUHCTBE ¢ MHBIMU SHEpru-



svu Ceeta 3emiid 00pa3yloT MOPSAKOBbIE SHEPTreTUYeCKUe Ta-
paJUIeNId HACTOAILErO BpeMeHu: MopsIKOBbIE pEaTbHOCTH Bpe-
MeHHOU JKu3HMU.

B nposienenuu atoou npebvisarom Kak Ovl 8 0OHOM u3mepe-
Huu. Ha camom Oene smo ne mak. Kadxcowlii uenosex npeowvisa-
em 6 UOeHMUUHOL NoO uacmome 800bl €20 OP2aHUIMA BOOHOU Na-
panneau u 83aumooeiicmayen npeuUMyu,eCmeeHHo ¢ NOOOOHbIMU
no eekmopy Co3namust AH00bMu U SHePUSIMU.

Ipebvisariue 8 0OHOUACMOMHOLL Cpede pearusyemcsi 00 onpe-
0eneHHoz0 MomeHma: 00 MoMeHma npooysxcoeHust Boau (dcena-
HUsl, ROmpeOHOCmuU OYuiu) K nepexody Ha HOBbII YposeHs /[yxos-
Hoeo pazeumusi. B cayuae nenocnesanust 3a memnamu 380410uUU
eouruurvle CO3HAHUS, KAK U IHEP2EMUUECKUe CAOU NePexoosim
6 COCIOSIHUE UHBONOUUOHUPYIOUAUX.

BECOOSHA TETRHOCTD CORHAHTE
{ ITOMIM, FIYTIOCTE, CTPACTIL, JABHCHMOCTH ) AJIBTPYHIM, PAIYM, ETATOTBOPE HHE, BTATOJAPEHHE, CBOBOIA TYXA]

ELT0NHE CBOBOIHO

ABOTHOMINOHIF YHOUIEE

HBO RO OHIPYIOUIEE il

ERITHE SILIBTP-BPATA
L L

1 TEKYIIHA PEIYILTAT BWTHA I

Suepruu [Ipupoast oOpasyor Bocxoasinyo k Enunomy Hc-
TOKY CHCTEMBbI KOHYCOOOPa3HYIO CIIUPAJIh SBOJIOIIMOHU PYIOIIETO



Cgerta: 271eKTpOHHOE 00JIaKO BOKPYT IUIAHETHl. Buaumble HaMu
sHepruu [Iprpoas! OTIMYHBI OT cocTostHIIO AbcomoTHOro Ceera
Y IOTOMY ITPOSIBJIEHBI /1JIs1 HAC B LIBETE: OT YEPHOTO LIBETA J10 BCEX
€CTECTBEHHBIX LIBETOB U OTTEHKOB.

Heecmecmeennvle oas [pupoovt wacmomut (yeema, ¢popmel,
36YKU, 3aNaxu) OMmopzaromcst OYwlol 4eno8exa no NpuuuUHe
HeCOBEKMOPHOCIMU NPIMO 3ePKANbHbIM dHepeusim Ceema u Oe-
cmaoduauzupyrom OyYuesHoe COCMOsIHUE, NCUXUKY U IHEP2emUKYy
uenoseKa.

SHeprus 3emiy, Kak eJUHUYHAs SHEPrus SBOIIOLUOHUPYIO-
mero Ceera, nogsepraercs ¢uiabTpauuu CBblllie, B pe3ysbTa-
T€ YEro peajlu3yercs €ro pacClIOEHHE Ha MOPSIKOBHIE SHEpre-
Thueckue ciou. Bee 1o, yto oTTOpraercsi CBblllle, BBITECHSIET-
Cs1 M YIJIOTHSIETCS CJIOH 3a CJI0EM B HAIIPABJIEHUU 3€MHOU KOPBI
M Jlasibllie — K BU3yaJIbHOMY LIEHTPY IUIaHeTh. Bce HeyrogHoe
Bbory 3emunsa Bosspataer TeMme.



BhICIIHH HCT OK
ABCOJIOTHOIO CBETA 3EMIH

[1OTEHITHAT IIPHPOTIBI 0‘

NOTEHIHAT COTHIA

HILTH0 3HA TP OAB.JIE HHA. PEATBHOCT b.

DHepreTUYeCcKuid cjio 3eMild SIBJISIETCS OJHOW U3 MOPSAKO-
BBIX CTyneHeu sHepruv Bpemenu Beenennoit (onHO#M U3 nopsiji-
KOBBIX Pa3Je/IUTENbHBIX TpaHeil Bpemenu Mex ity AGCOTIOTHBIM
CseToM U abcomoTHOW ThMOM) [1J1s SBOMIOLUKA BOIUIOMIEHHBIX
equHnuHbIX CoszHanuid: aiis Cinyxenus [ocnony.

Bcee cyuecmeo Ipupooer ycmpemaeno Cayorcums I 'ocnody,
uaz 3a Wazom co8epuleHcmaeysico u ykpenassce 6 yxe (6 Cesi-
mom yxe — 6 I'ocnode).

Yenosek sicusem moezoa, kozoa ox xcusem coenacto Bone bo-
JHCHE.

Yenosex ocusem moezoa, kozoa on uzayuaem boowcuti Ceem
Hcemokom Oyuu ceoezo cyujecmea 8 oKpydicaroujue e2o sHepeuu
Kuznu, nanoansisi ux ceoeii Jlo6o6wio.

He uzayuarowuii booicbezo Ceema uenosex 6blmecHsiemcst



¢ anepeuti Ilpupoowl, ¢ snepeuti 2Kuesoii peanvriocmu 6 nanpasne-
HUU 3eMHOI KOpe U UeHmpy NAaHemol.

Ecau uenosex caedyem npomue sexmopa Ucmunwt (Hapywas
3anosedu boacout), npomus eexmopa 38onouuu snepeuti Ipupo-
Obl (NPUUUHSISL 8PE) CBOEMY OP2AHU3MY, OKPYICAIOUUM AHOOSIM,
suepeusim [lpupoowt), 3nauum, on ymupaem /yxoeHo u gusuue-
cxu. Tloka evt scuseme pusuuecku U CNOCOOHBL XOMb HEMHOZO
uyecmeosamv Mcmuny, vl 8 CUAAX UCNPABUMb BEKMOP C80€20
cywecmsa, Hanpasus ezo no eéekmopy HMcmunwl, odpamueé ceoii
aux k T'ocnooy.

Benukoe pasnooOpaszue nposiieHHbIX ¢opm JKu3HM Ha 11a-
HeTe, KMBOMMCHOCTh JaHmadgToB Ilpupoasl ectb oTpakeHue
YTOHUYEHHOM, YyBCTBEHHOU, €CTECTBEHHO KPACUBOM IyIIN 3€M-
JIM, HEYCTAaHHO, BUTOK 3a BUTKOM pE€aIM3YIOIIed CBOM Iaru
k Tocnony, Oyayuu ¢punbTpyema CBblllie W OYMIIASICh Cama.
B nipouiecce ouniienns: 3eMiu U HUPKYJISLIAM €€ SHEPrUi Mpo-
VCXOOUT U3MEHEHUE PeibeOB, KIIMMATUYECKUX YCJIOBUM. W3-
MEHEHUS YCIIOBHMIA Cpelibl OOMTaHWSI BO3JECUCTBYIOT Ha BOJIIO-
LMI0 TIOTEHIIMAJIOB BOIUIOMIEHHbIX CO3HAHMU M Ha SBOJIOLMIO
sHeprun JJHK-000mouek KUBBIX OpraHu3MOB, ITOATOHSS SHEP-
run JKY3HM K MOCIeyIoIEMY MKy Pa3BUTUS 3EeMJIN.

Pe3ynbTar pa3BUTHs BOIUIOIIEHHBIX Ha 3emJle €IMHUYHBIX
Co3HaHMil MaTepUaIM3yeTCsl CJAEJOM B SHEPIHAX HACTOSIIETO
Bpemenu. Dueprun [JHK IIpupoas! gBasorcs nposBuTessiMu
sBOoIOIMK BorwiomieHHoro Co3Hanus. g yenoBeka sHEpruu



opranu3ma, oOpa3 Ku3Hu, OKOJIO KU3HEHHOE MPOCTPAHCTBO
IIPOABJIAIOT BEKTOP U NoTeHmas ero Co3HaHusA U AyIIEBHOE CO-
crosHue. DHeprun JHK 3emnm ¢ukcupyior npoueccsl pa3Bu-
TS BOILTOLIEHHbIX CO3HAaHUM U B MIOCJIE/ICTBUE SIBJISIIOTCS OTYE-
toM (['ocriogy) o yacrotrax pa3BUTHS €IMHUYHON dHeprun Cie-
ta. Hanee JJHK-orueTsl nepenaiorcs B apxuB (B HalpaBIeHUN
3eMHOI1 KOphI) — Ha nepepadoTky. OtpadoranHbie sHeprim JHK
(psrops! 1 (payHB! BOCHONHAIOT NPSMO 3€PKaJIbHbIE SHEPIUU 3€M-
HOU KOPBI — SHEPIUH TTOYBHI.

Kaxnpii1 u3 sneprernyeckux cioes [Ipupoasl (3eMHas kopa,
rugpocgepa, atMocepa, IJHEPrUM COIHEUHOTO CBETA, SHEPTUU
AobcomotHoro CBeta) 0Opa3yeT 3alUTHYI0 000JI0UKY B OTHOIIIE-
HUM MOCJIEYIONIEro BhIcero sHepreTuueckoro ciosl.

Sueprus [JHK IIpuponsl Takxke pacciauBaeTcsl Ha SHEPreTH-
YecKue CJion OaKTepuid, MPOCTEUIIINX MUKPOOPraHU3MOB, (piio-
pbl, (payHbI, yeTOBEKa, KAk 1Bl U3 KOTOPBIX 00pa3yeT 3allUuTHYIO
000JI04Ky B OTHOIIEHHH mocieayoiero Boiciero cnost [JHK.
B unenom sneprun [lpuponsl peanu3yoT (PyHKIHIO 3alUTHOU
000JIOUKH Y MPOSIBIISIIOT MPSIMO 3€pKaJIbHbIE CBOICTBA B OTHO-
menun Yesnoseka (rpaBegHoro — CeetwiibHuKa boxbero). [Ipu
AQHTUYACTOTHOM HAIOJIHEHUU yesioBeka sHepruu [Ipupoast rpo-
SIBJISIIOT OOPATHO 3€pKajbHbIe CBOMCTBA, OMIOKUPYS M BHITECHSISI
U3 MPAMO 3€PKAJIbHON CPEJIBL.

[Ipu anmuuacmomnom OYyuteHO-3MOUUOHANLHOM COCMOSTHUUL
uenoeeKa CcAedom npoucxooum noHudxicerue uacmom ezo /JHK-



ooonouku. Ecau uenosex 6 anmuuacmomuom cocmosiHuu okaswl-
eaem 6030elicmaue 80 6He, Mo 8 CAe0CMmEUe €20 AHMUUACTION-
HBIX OeliCMBULE NOHUNCAIOMCSL YACMOMbl OKPYHCAIOULUX FHEPULL
2Kuznu. Mot drcueem 6 sHepeusix 600vl. B 3asucumocmu om Ha-
uezo OYueHo20 COCMOSIHUSL NO 240U 800bl PACNPOCIPAHSIIONT-
cs1 sonnwvl Ceema aubo anmuuacmom. Iuepeuu JIoosu 6o3Hocsim
aHepeuto uenosexa k Ceemy. AHmuuacmommbvle COCMOsiHUSL, Oeli-
cmaus, peynvmamol 8o3gpawaromest I ocnooom myoa, omkyoa
onu uzowau. Kmo nacopun, momy u naonesicum youpamo 3a co-
00li c801i MYcop (4Ueno8eKy, €20 NOMOMKAM,).

Paszpywenue Yenoseuecmeom (uenosexom) srepeuti Ipupoowt
6edem K NOHUNCEHUIO NOMEHUUANA 3auumol U S615emcsi NOKA-
3amenem omkaoHenus eekmopa Coznanust om eekmopa Mcmumol
(noxazamenem HUCXOOsIU4E20 NYMU <PA3BUMUSL ).

Paspywenue Yenoseuecmeom (uenosexkom) smepeuti 3eMHOL
KOpbl (npsimoe Uau KOC8EHHOE) 6e0em K NOzPYHCEHUI0 SHepeul
JHK Yenoseuecmea (uenoseka) ¢ coomeemcmeyroujue uacmo-
Mol 00pamHo 3epkanvhoezo Bpemenu. I[Ipoucxooum noeaouwse-
Hue snepeuu Yenoseuecmea (uenosexa) u Ipupoovt 3emau uep-
HOUL ObIpoll, ucxoosuieli u3 yenmpa naarenmol. OMKAOHUBUIUECS
om /lyxoeHozo nymu a100u nPosieAsiom 8 cede C8olcmaa UepHoll
ObIpbl (uepHast Oblpa Nposiensiem C80U pa3pyuumenvhsvle U no-
210MumenbHvle C8oLCMaea uepe3 NONasuux 8 ee naeH Arooeli).

Sueprus [Ipupoast 3emin HeripepbiBHO nuKpyercs: Cabille,
NOI0OHO KYCKY MpPaMopa, YCTPeMIISISICh TTPEACTaTh B COBEPIIEH-



HOM 114 ['ocniona Buae.

Kaoicoomy uenosexy caeoyem cmpemumucs npeocmamao nepeo
TI'ocnooom é cosepuierinom ezo Cessmom oopase.

Yenoeseky xkasicemcsi, umo cyuiecmaeo oyoa HeusmeHHo 60 Bpe-
Mmenu. Ha camom dene ¢ Karicovim HOBbIM YUKAOM 00paA3 U SHep-
euu JTHK pacmyuezo 0epesa coseputeHCmsyomcsi, NOGblUAS Ua-
cmomuwl sHepeuu Ceema ceoezo cyulecmea U, Kax pe3ynvman 360-
aouuu, oyo nepedaem cemena sHepeusim Kuznu no uacmome
Ha yuka passumust Bouue.

o pazeumus HTII Yenoseuecmao He 6cmynano 8 KOHP.AUKmM
¢ Ilpupoooti, 6pano y Hee HeobX0OUMOe, eCIecmeeHHbIM 00PA30M
npooondicancs uenogeueckuii Poo. Yenoseuecmeo Ovino cosek-
mopro 3gonouuorupyrouemy Ceemy Ilpupoowt u 6 Ceemnoii céo-
eli wacmu npedvieano noo 3awumoii boea. B mom nepuoo kom-
@pauxm Yenoseuecmea 6vin 6HYympeHHUM — medxHcoy todbmu. O0-
HAaKo nocne HympenHuil kongauxkm Yenoeeuecmea cman npo-
SA6AAMBCSL 80 6He, Yoice 16HO decmpykmypupys sHepeuu Ipupo-
Ovl. B nHacmosuee Bpems Yenoseuecmeo s6Ho paccarausaemcs
HA 084 NPOMUBONONONCHBIX OpY2 OpYey COCMOSHUSL —HA 084 NPO-
MUBONONOJCHBIX OpYe OpYey nomoka, ecmasasi Ha cmopony I oc-
nooa au6o na cmopony Tomwl. H evibop kaxcoozo sieen (no 0o-
pasy ezo u oopasy 2KusHu), Ha uveli KMo cmopoHe.

«Umaxk 600pcmeayiime, nomomy umo He 3Haeme, 8 KOMo-
putit uac I'ocnodv saw npuudem» (Mdh. 24: 42)



B uem 3acmanem I'ocnoow, 8 mom (cocmosinuu oywiu, me-
aa, oopasa ;Ku3znu) u cyoumo oyoem.

Coxpanum au 3emas ueaoCmHOCmb C80€e20 CYulecmed, ocma-
HeMmcsi AU OHA HCUBOU, YCMPEMAEHHOU K COCMOsHUio Abconon-
Hoeo Ceema, aubo decmpykmypupyemcst ouzuuecku u yxoeHo
HA MHOXMCecmeo uacmeli u uacmuu, 3aeucum om Yenoseuecmea:
ycmpemum au oHo ceoli auk k I ocnody, noxkaemcs au neped Hum.

B cayuae npedenvrho msicenoeo cocmosinusi 3emau ¢ Hell
Mo2ym npoU3oUmMu KauecmeeHHvle U3MEHEHUS. N0 HUCXOO0SULeMy
BEKMOPY.: NPOUecc OPOONEHUS ee dHep2Uul No NPUHUUNY pacna-
oa amoma. Ucmunnwviti ocmamox Yenoseuecmea oOyoem omaoe-
sen I'ocnodom u neperecer 8 uOeHmMuuHble NO UACOME SHEP2ULL.
A Heuucmole sHepeuu notioym Ha nepennaeky. Ha cospemennom
HAYUHOM S13bIKe MO NPOUecc HA3bl8AeMcsi KBAHMOBbIM CKaAU-
KoM (KauecmeeHHbIM uameHeHuem snepeuu). Ha /lyxosrom s3vixe
amom npouecc onucwvieaemcs 8 Cesmvix Ilucanusix, kax Bmopoe
npuwecmeue Hucyca Xpucma cvina bodcvezo na 3emaro u 603-
Hecerue uzoparnvix Kk I ocnody.

N3 omkposenus Ceamozo Hoanna bozocnosa (budaus. Ho-
évlli 3asem)
I'JIABA 21.

1
«" U yeuden st HOBoe HEOO U HOBYIO 3eMNI0, UDO NPedCHee HEOO
U NPENHCHASL 3eMASL MUHOBANU, U MOPSL Ydice Hem.

2 . .
U s, Hoann, yeuden Cesmulii 20po0d Hepycaaum, HO8blil, cxo0-
osuuii om boza ¢ neba, npueomoenenmwvlii Kax Hesecma, ykpa-



UIEHHASL ONS Myoica ceoezo.



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npegocraBieH OO0 «Jlurpec».

[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha Jlurpec.

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