3emiIs ¥ yCIIOBUS
obutaHus

Cosmemenne Mo3sra [TorpeOHOCTH
BOCCO3/1aHHOI'0 Ye/10BeKa ¢
Mo3rom HHTEpPBEHTOB 1 —
BHe/IpeHHEe B IIOATOTOBJICHHYIO
HOBYIO Py0allIKy 4e/10BeKa

YenoBex

A Cucrema ynepxanus
B IOBUHHOM COCTOSAHHH

HAVYKA

18300 roa 10 H.3. — 17304 oA, o H.D.

17304 roJ1 710 H.3. — 13344 roJ1 /10 H.3.

13344 roj 10 H.3. — 10194 IO, 0 H.3.
0994 T'of 710 H.3. - 5924 I'OJi /IO H.5.
3500 o, 0 H.3.

ITcuxos10THs - MOIITHBIA HHCTPYMEHT
yIIPaBJIEHUS OTAEIbHBIM YeJIOBEKOM,
IpyIIamMu UiIU MaccaMHU JIIOJIeN;
pa3sBUTHEM UHIUBHIYyMa,
dopMupoBaHHEM JIUIHOCTU U
QYHKITMOHUPOBAHUEM STHUX KOHCTPYKITHI
B He0OX0MMOM peskume. [Ipu 3ToM, Kak u
J00as «coBpeMeHHas HayKa», 0COOeHHO
TE€M WJIN UHBIM 00pa30M BbIUIeHEeHHas U3
00IIeH crucTeMbl 3HAaHUH, IICUXO0JIOTHSA
CTPYKTYPHUPYET HHPDOPMAIIHIO O YeJIOBEKE,
II03BOJISASA UCIIOJIb30BATh €€ B IEJIAX
yIpasJieHusA. ' paMOTHO mpuMeHEHHas,
OHA MOJKeT OBITh UCIIOJIb30BaHa U BO
6s1aro, 1 Hao60poT. Coobpasysch ¢
[TporpaMMHBIMH 3a7ja4aMU JeUCTBYIOIIEH
Cy3.



Bepa, Hazsexaa v

JI1000Bb Tpyn

s CYACTBE -

PazBurtue
JII/I‘IIiOCTI/I

Metozb! yiipaBIieHUA YEJIOBEKOM:
- «<KOCBEHHBIE»,
- «HEINOCPEe/ICTBEHHBIE»



Pycckuii s3bIk

Texunonoruu
«CsetJI»

_

Wudopmarus 1 roToBHOCTh
e€ IpUHATH

HeynoBieTBopEHHOCTH
MHAUBUIYaIbHOIO U
MI00AJIBLHOTO IJIAHOB

Bocnpusrue

HEPronHpOPMAIITOHHBIX

TpaHCIALUI
OTPaHUYCHHOM IPYIION
JIoJIe

Bosspar
K HCTHHHOMY BOCHLMHUITAITHOMY
NyTH Pa3BUTHUS

Boccoznanne poaHbix
KommnekcoB Cucremsbl
VYrnpasneuust 3emin

N3menenue cyru
HEProMHPOPMAIIMOHHOTO
COIPOBOXK/IEHUS

Koppeknuus
VHJIMBH/1yaJIbHOTO
1 00IIIECTBEHHOTO
CO3HAHMS



MaTepnaJIbeIe 00BEKTHI COCTOAT 13 BEUHBIX II€PBOOCHOBHBIX
YaCTHUIl — MAarHUTHBIX YaCTHUIl 1 (bOTOHOB

KryTvkn

Puc 3. Cxema KOHCTPYKUAH ANeKTPoHa.
1 — MArkUTHLIE YACTUL ARPE IMEKTPOHA;
2 — (hOTOHB!, KOMNEHCHPYIOLUME MATHHTHOR NONe SAPAa ANEeKTPOHE,
3 — ANEeKTPOCTATUYECKOE NONE JNEKTPOHA — CUITOBLIE KIYTHKK nonen GoToHOB

Puc. 1. ®oToH

Puc. 5. Cxema aToma (guameTpansHoe cesermne).

MarHuTHble

l I \'/. ' .m, - j:;'/—‘ - 3neKTPOHbI
‘—N

zi
(L

N\
4/]]\\
/

Puc. 6. Monekyna

Puc.7. Cxema CTPYKTYpbl KpUcTanna

OTHOCHUTEIHHO YETIOBEKa, BCE 3TU MPOIIECCHl CIOCOOCH Peann30BaTh TOIBKO M0O3T, KOHTPOJIUPYS BCE U BCS, HO €CIH
OH Ha 3TO B CBOEM Pa3BUTHUH criocobeH. Ecnu «He criocoben» — eMy IpoCcTO HY>KHO MO/ICKa3aTh

EcTb TONIBKO OZ[HO I10JI€ — SJIEKTPHUYECKOE, 1 UMEHHO €TI0 CBOICTBA B Pa3/INYHbIX 96 OKTaBaXxX COCTOAHHA

64 yryiax CKOJIbKeHUs B KaXK/101 OKTaBe, 18 BapuaHTax (opM nepeiauu UMILYJIbCA, U TaK Jajiee — B
COYETAHUAX BOCIIPUHUMAIOTCA KaK WHBIE MOJIA.



s rpynm (1) u (2) umeem pa3J11/Iq IBIC y%nb pameHyst (39, ?0521 64, 70) CprKTypBISEGMG%ITOB B IpYyIIax pa3InyHbl.
Jliist rpyminbl (2) oHO HEBENUKO U cocTaiseT 38 ctpykryp. st rpynisl (1) uncno crpykryp aocrturaer 108 (tabnuia
Menneneena).

VYBeIMUeHre MarHuTHOTO MO IPUBOAUT K YBEJIMUEHHUIO YKCTIA CTPYKTYP IpyIIibl aroMOB (1) ¥ K yMEHBIIEHUIO Yyucia
CTPYKTYp B rpymre (2),

bananc HapyiaeTcs, U B «3a3epKajibe» — P YBEIMYEHUH MAarHUTHOTO TIOJIs B rpyIine aToMoB (1) yBennuuBaercs
YHCIJIO CTPYKTYP B rpyIine atoMoB (3), a pu yBEIUYEHUH MATHUTHOTO MOJIsl B TPYIIIE aTOMOB (2) YKCIIO CTPYKTYp B
rpynne (4) yMeHbIIAaeTCs, TO €CTh MOTYUYMIIN «KAYeJIn», PABHOBECUE KOTOPBIX OMPENEsET PABHOBECHYIO CUCTEMY.
[Ipu yBennyeHUr MarHUTHOTO MOJIS JIJIsl TPYMIbl aTOMOB (1), BpallleHre MarHUuTHOTO MOl yCKOpsieTcs (YMEHbIIAeTCs
BPEMS XKU3HHM), TO JKE CaAMO€ JUIsl TPYIIIIBI aTOMOB (2), HO YBEIMYMBAETCS BPEMS JKU3HU [JIsL TPYIIILI aTOMOB (3) U (4);
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3aBHCUMOCTHU MO COCTOSIHUIO OCHOBHBIX MOKa3aTeJie! JJIs1 UeJI0BEKA B 3aBUCUMOCTHU OT U3MEHEHHUS yIjia
HAKJIOHA BEKTOPA MarHUTHOTO I0JIs TPYIIIBI aTOMOB (1). B MOMeHT pa3phiBa cBsA3el MexkAy rpymnmnamu (1, 2)
u (3, 4) MPOUCXOIUT BHIOPOC SHEPTHUHU («Pa3BOPOT» 3JIEKTPOMAarHUTHOTO U IPAaBUTAIIMOHHOTO I10JIS).

IIpu yrie nosopora BekTopa rpymmsl aromos (1) 1o 41° npexpaiaercs MplcIuTeNbHAS JEATENLHOCTD, HAPYLIAETCS CBA3b
C «3a3epKajbeM». 6



Ecsu cucremMa BbIBO/Ia BBICOKOIIOTEHITMAILHBIX CTPYKTYP HE B COCTOSTHUHU "'cOPOCUTH ITap" B KJIETKE,
IIePEBECTH 3TOT AP B COOTBETCTBYIOIIYIO CTPYKTYPY BOABI U BBIOPOCUTD U3 OPraHMU3Ma, TO OCIeCTBUS
MOTYT OBITh CAMBIMU JjpaMaTUUHbIMU. Tak kak "map" umeet pH B quamnasone 7.64 - 9.64, /1/1 BBIBOJIA €T0
HCNOJIb3yeTCcA OObIYHAs XUMHUYECKas peakius - 3akuciaenue. Iy atoro ¢popmupyercs "KoHTelHED' ', B
KOTOPBIH U "3aKkarbiBaeTcs" nap. KonTeiiHep - 5T0 MOueBast KUCJIOTA.

Kanas jiocTaBKU KOHTEMHEPOB - KPOBEHOCHAS CUCTEMA, U ITOBBIIIIEHNE MOYEBOU KUCIOTHI CBSI3AHO C
TIOBBIIIIEHEM UMEHHO "'mapa” B KieTKax. Eciiu HeT KosiebaTesIbHOTO MPOoIiecca, pOCT MOYEBOH KUCIOTHI - 3TO
aKTUBU3AIUA JeATeIbHOCTU Mo3ra. Ecyii Mo3T ¢1ab0 akTUBeH, BHIOpOC "Tapa” mporuCXouT Kax/able 12
YacoB.

BrIpaboTKy "KOHTEMHEPOB" - OCHOBY - IPOU3BOUT KEJTUHBIN MMy3bIPh, ITA OCHOBA MOCTYIIAET B MOUEBOM
Iy3bIpb. B MOUeBOM Iy3bIpe MPOU3BOINTCA KaK Obl 'TapUpOBaHUE" KOHTEHWHEPOB, U3 HUX CTAHAPTHbIE
IIOCTYNAIOT B KPOBb, UMesI IPU3HAK IIPABOCIUPATIBHOTO caxapa. ITO MO3BOJISIET HEe ITyTaTh KOHTEWHED C
KOHTEMHEPOM C TJTIOKO30U U €O IIJIAKOM, 00pa3yIoIUMCs ITOCJIe TPAHCMYyTaIlUU (3aKaTKU IJTIOKO3bI B
koHTelHep). KoHTeliHepHI 114 apa 00s13aHbI IPUCYTCTBOBATH B KPOBU MOCTOSIHHO, YTOOBI B HY>KHBIHN
MOMEHT 0Ka3aTh 'CKOPYIO IIOMOIIb" KJIETKE.

MoueBoi TPaKT - cCaMblil YyBCTBUTEJILHBIN K JIeTETbHOCTH MO3Tra. Bee K1eTKH MOYeBOT0 TPaKTa JI0JI>KHbI
HMeETh COOCTBEHHOE JlaBJieHue 110/85 mpu J1aBJIeHUH B KJIETKAaX MO3Ta 90/65.

[Ipu cHUXKEeHUM 1aBJIeHUs B KJIETKaX MOUEBOT0 TPAKTa aKTUBU3UPYeTCsl 0Opa3oBaHUe KOHTEHEPOB
MOUY€EBOU KUCIOTHI. [loCTyIeHre JIMIITHUX KOHTEWHEPOB B KPOBb (POPMUPYET JI0KHOE MpeicTaBIeHne 00
aKTUBU3AIUN IEATEJIBHOCTA MO3Ta ¥ IPUBOJIUT K CHIKEHUIO (POPMUPOBAHUS BHICOKOIIOTEHITNATbHBIX
CTPYKTYP B KJIETKax. Takoe CHUKeHUE CMelllaeT SJHEPreTUUYeCKre MOTEHITUAIbl B HU3KOIIOTEHIIUATbHBIE
CTPYKTYPHI, GOpMUPYs yCKOpeHHOe oOpa3oBaHue "1akoB'. Jlasee cieayeT nenHas peakiusa u
TIOCJIeIyIollee CHUYKEHUE JIABJIEHU B KJIETKaX MOYEBOTO TPAKTA.

[Ipu OBBIIIIEHUH JIaBJIEHUS B KJIETKaX MOUYEBOTO TPAKTa IPOUCXOAAT HeOOpaTUMbIE ITPOIIECCHI B CAMUX
KJIETKaX MOUY€EBOTO IMy3bIpsi. Pe3Ko cokpaliiaeTcs nocTaBka "KOHTEHHEPOB' U, CJIeJ0BATEIHHO, KJIETKU
OHMOCTPYKTYPhI HE UMEIOT BO3MOXKHOCTh 0CBOOOAUTHCA OT "m1apa”. IloBbIlIaeTcss MarHUTHBINA UMITYJIbC, U 3TO
MIOBBIIIIEHNE TPUBOJAUT K BHICOKON UyBCTBUTEIHLHOCTU KJIETKU. OZTHAKO BBICOKAs UyBCTBUTEIHHOCTD 6€3
CBSI3U C UCIOJHUTEJILHBIMHU OpPTaHAMU KpalHe OIlacHA B CBA3U C HEQ/IEKBATHOCTHIO PEAKITUH.

K Takum 3a60J1eBaHUAM KJIETOK, KaK N30 peHNs, MapAHOUsA IIPUBOJAUT MOBBIIIIEHHOE COJlep:KaHe
KOHTEHHEPOB, He 00ecIieueHHbIX "TapoM'. ATU KOHTEWHEPHI ABJIAIOTCA KaTAIN3aTOPOM IIEITHOU PeaKIuU 110
JIMKBUJIAITUU KJIE€TKU.



N3menenue pH - 9T0 u3amMeHeHue
BJIEKTPUUYECKOTO MOTEeHIajia Ui
MarHUTHOTO UMILYJIbCA.

Yros BpamieHus BEKTOpa rpymms (1)
aromoB. Hopma mapametpa Ph
cocrasJiser 7,4—7,35. Ilpu
TOCTYKEHUM % MOUYEBOU KUCIOTHI
B KPOBHU.

145%  napasoiis

133% wHeBpacreHus

123%  muzobpenus

MoyeBas ',,;,:,

KMCHOT‘a, % ‘*‘!;,}

140
120 \paduk nameHeHus
MOYEBOW KNCNOTbI, %
100
80
1
60 HeHusa Ph :
i
F
40
i3
1 L | 1 1 l 1

38,8 39,2 396 40 404 40,8 412 416 42

7,4

7,2

7,0

6,8

6,6

6,4

6,2



A ‘ 42,1 Kr=Li.H

30,0 PacafaeTC A B0 Appox, Mg=LisH, Na=Li:H,

Yron

BpaLLEHUS
40,4—.:222:%:2:@:‘

rpynnbl aToMom(1)
40

. 39,7 Ca=LisH
39,6
39,2
38,8
38,4 —t—t —
10 20 30 40 50 60 70 80

[Ipu u3MeHeHnH yTIJia BpalleHus1 BEKTopa
TPYIIIBI aTOMOB (1) ITPOUCXOAUT
TPAHCMYTaIlUsA XUMAYECKUX DJIEMEHTOB.
CKopoCTh TpaHCMYTAIIUN OOPEAEAETCA
yTJIOM HaKJIOHA BEKTOPA.

I1pu 3am10JTHEHUHU CTPYKTYP OMOCHUCTEMBI —
I'PYIIIBI aTOMOB (2) Bcero Ha 6,2 %
«MycOpoM» — U OHocHucTemMa

IIOJIyJaeT 100 % «3allIaKOBAHHOCTH ».

3aIlJIaKOBAaHHOCTh» SIBJISIETCS IIPUYHHOM
0Opa30oBaHUs PAaKOBBIX KJIETOK. YTOJI
IIOBOPOTa BEKTOPA MAarHUTHOTO I10JISI
«MYCOPHOI» TPYIIIBI aTOMOB JIJII PAaKOBOU
KJIETKHU paBeH 40,3°.



Tabsma nocjIeI0BaTeIbHOH TPAHCMYTAIMHM XHMHYECKHX I'pynna (2) aToMOB ABJAETCA

3JIEMEHTOB rpynnsi (1) MycopOC60pH_[I/IKOM » CTPYKTYPHI.
Xum. ¥Yroa Haks10HaA
Ne | M- | Tpamemyramus (1 mar) i NPCAE eI TORH M Tak HazbIBaeMasi «3aIJIaAKOBAaHHOCTb»
1 0 Pacnanaercs 39,9 OpraHu3Ma OIpeJIesIAeTCs HATUUNEM «Mycopa»
2 | He He=H 39.6 — (opMUpOBaHUEM I'PYIIIIHI ATOMOB (2).
3 g g:tlu};e 40,2 «IIl1akr» MEHAIOT MarHUTHOE TI0JIE
4 = g 40,1
- ~ ——3__ O61O-CHUCTEMBI, COKpalllasi Kak BpeMs KU3HU,
5 HEe TPAHCMYTHpYeT -
6 ) O=Li.He 20.4 TaK U BbI3bIBasi TPAHCMYTAIIUI0 aTOMOB I'PYIIIIHI
7 | Ne Ne=Li,H 40,7 (1). ITossBneHue rpynn Li — ciaencreue
8 |C N8 Na=Li,He 39.9 3aIIJIAKOBAHHOCTH.
9 Mg Mg::.LigHe;, 40,3
10 P P=LisH, 41.8 CTpyKTypa CBA3KU IIPeBpalllaeTCs
u ‘:{’ A}::’Esgi* 40,2 TaKUM 00Pa30M B CBA3KH OJIOKOB 10 3
12 — 6 4012
= o i o (J'II/ITI/IeBE})H CBsI3Ka), KOTOpasi ABJISIETCSA
14 Sc Sc=LisH, 41,9 BHPYCHOHM.
15 Mn Mn=LigH 39.9
16 | Fe Fe—LisHe 39.8 [Ipu 3an0JITHEHUU CTPYKTYP
= g: C;:IE;’H;’ :2’3 GHOCHCTEMbI — TPYIIIBI aTOMOB (2) Bcero Ha
=144 s o o
o | X KroLinH, FERY 6,2% «Mycopom» buocucreMa noaydaer 100%
20 | Y Y=Li..H, 40,2 «3alJIAKOBAHHOCTH ».
21 Xe Xe=Li,sH, 40,4
22 Ba Ba=Li,sHe 41,8

B HOpMaJIbHBIX YCJIOBUSAX TPYyIINIa aTOMOB Li «Ha CKy1azi» He MOIajaeT — OHA «HECheI00Ha», HO 3TOT 3JIEMEHT
TI0JT «4y>KOU KpBbIIlen», WiIn «HaAeB MacKy» He, iposie3aet Ha XxpaHeHue. KpoMe TOTrO, HET MecTa «Ha
CKJIaJie» OKHUCIUTENAM — rpymmnam atoMoB O u F, 3akpbIT gocTyi rpymiie atoMoB N (He Hazio GopMHPOBaTh
nonoaHuTeabHble naptun — JIHK, B 0011eli cTpyKType — ofHOIIapTHiHasA cucreMa). Yriepos (C) momagaer

Ha «CKJIaJ» KaK U30CTEP U «B MAaCKe» 3JIEMEHTA B.
10



Ob6s1a/1as XUpaIbHON CUMMETPUEN, 3TH KOHCTPYKIIUYU HAPYIIIAIOT OOIIYI0 CHMMETPHUIO U, KaK
CJIe/ICTBUE, KOPPEKTHUPYIOT BEKTOPHI IIOJIEN.

Pomboaoaekaagp

MupamunH-8 NpaHaToH-1 paHaToH-2

CBolicTBa BBINNIENPUBEIEHHBIX (PUTYDP YKa3aHbI B PACUETHOU YaCTU, OHU ITO3BOJIAIOT ITOHATH IOCTPOEHHE,
Hanpumep, IIporpamm «CsetJI» ¢ ncnosb3oBanreM 3THX Guryp. Oobpasern KOHCTPYKIIMHA BOJIOPOIHOTD,
0J10Ka KUBOU KJIETKH.



Cocmasum mabauyy 0as d6uomaccsl

Cywnocmu (buomaccst aHmuamoma).

amoma u «Aywu» —

X PaznoBu1- Xk, PaznoBua-
3JIEMEHT Hoo Yucso |3J1eMeHT oo Yucao
Ne (u3o0TOMBI, (u3orTomnsl,
rpynner | O o Gapb aTOMOB | rpynmnsI 1306aphI aTOMOB
(1) . (3) ’
pbI) H30CTEPHI)
1 H 2 4 He 1 8

2 He 1 8 Li 6 12
3 B 3 20 C 6 24
4 C 6 24 N 4 28
5 N 4 28 C 6 24
6 0 7 32 N 4 28
7 Ne 1 40 N 4 28
8 Na 4 1 Mg 4 48
9 Mg 4 48 Na 4 44
10 P 6 60 S 4 64
11 Ar 3 72 K 8 76
12 K 8 76 Ca 60 80
13 Ca 60 80 K 8 76
14 Sc 1 84 Ca 60 8o
15 Mn 3 100 Fe 32 104
16 Fe 32 104 Mn 3 100
17 Cu 3 116 Fe 32 104
18 Se 8 136 Cu 3 116
19 Kr 1 144 Cu 3 116
20 Y 9 156 Kr 1 144
21 Xe 1 216 Y 9 156
22 Ba 9 224 Xe 1 216

Hyma (CyIiHOCTh) He OKUCIIsIeTCsl. YHUKAIbHAS CUMMETPUS — 22 OCH

12
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CoBepIlleHHO pa3HbIe€ CTPYKTYPhl aTOMOB ¥ aHTUATOMOB (pOPMUPYIOT PACOBYIO MPUHAJIEXKHOCTD YEJI0BEKA,
T€HETHYECKHU KOJI, CTPOTYIO CUCTEMY 3aIUTHI ((DHUIBTPHI), X TOJIBKO TPAHCMYTAIIHMs CAMOM 3aIIITUTHON CHUCTEMBI
IIOPOKJAET PA3BUTHE «BUPYCOB». MOKeT OBITh IIOCTPOEHO OKOJIO 48 MHUJIJIMOHOB KOHCTPYKIIHU SI/IEPHBIX
PEeaKTOpPOB, HA OCHOBE KOTOPBIX COIJIACHO 3aKOHAM (POPMEI POXKAAeTcA ueaoBeuecKuil opranusm. 06 sToM
BIpsAMyIo H. JleBallioB He nucas, HO 3TO, KaK CJIe/ICTBUE, BBITEKAET U3 aHaAn3a KHUTU « CyIHOCTh U Pazym».

Tabauua NpHHAJIEKHOCTH BOAOPOAHBIX IPYILI YEJI0BEKY
(Bp10OpKa M3 npeabIAYyIeH TaOIHIIbI)
B nocneaHen KOJIOHKE YKa3aH THIT HBHIN3AIIMHY, HACSIAIEH eVt

No N u3
80;10;)0,’1- NOJTHOH Tun
HOrO cucremMet | s B|c|D|E|F|G|H|1|J |K|L|M| nusnin-
Gaoxa yia | BOACPOA 3anMH
HBIX
uenoBexa | oo oo
1 1 3|l b ] ] =:] = l= = | = ~
> o FY; S TS o o e £ i e e 6
3 3 Yy e ey TSN D T DR —" YL " e 5
4 4 T === 4
5 5 % [ELF | L ] e = ] - 3
6 6 R R EE SO R e 3
~ i +|+|+|+]-]+]-]-]+]|-|+]|-]- 1
8 8 i EEE == s ] = o
9 9 +|+]-1=|=-1=1=-1+]=1=[+1-1- =7

OcHOBO JTI000H KMBOU CTPYKTYPHI SABJIETCA BOAOPO, U GOPMUPOBAHUE NOHOB OAYUHEHO TOU K€ Pa3HOCTH
unces. Bogopon nmeer 512 aToMOB - 64*8. Mcxona us feseHns Ha 8 IPOCTPAHCTB U TO, UTO CTPYKTypa
BOJIOPO/IA - 3TO OJ[HO 11eJI0€, B HEUTPOHHOM IIPOCTPAHCTBE MBI UMEEM MOHbI HTHEPTHBIX CTPYKTYP (6a3a - 64,
o0111ee KOJIMYEeCTBO - 1032).

Tun Bogopoia onpeiesisseTcs YucjioM aTOMOB U QaHTUATOMOB B HEUTPOHHOM COCTOSIHMH, TaK KaK 32 OKTaBa
MAarHUTHOTO UMITYJIbCA CBSI3U PEIIETKU HEUTPOHHOM CTPYKTYPHI SIBJIsieTCs Hanbosiee yCTOMYUBOU Jlazke TIpU
CMeHe YacTOT Ha BBICOKUX OKTaBax. MI3BecTHO, uTO Bogopoa H4 nmeer 512 aToMOB U 640 aHTUATOMOB.

Bce Tpu BOZIOpOIHBIE CUCTEMBI COJIEPKAT 1O 108 coe/IMHEHU M, BKIIOUAIOT B ce0s1 MPU3HAKU PACOBOM
IIPUHAJICXKHOCTH, IPU3HAKY Pas3/ie/IeHHA 110 NUBUIN3anuAM (8 NUBUIN3aLNN), a TAKKe paszeseHue Hy,
MY>KYUHY ¥ KeHIuHY. Tabauna «/lymu» (KpymHas) — BCA IMTOJTHOTA KJIETOK INBOU MaTEPUH.



Tabsiuna npuHaAIeKHOCTA BOAOPOJHBIX TPYII YEJIOBEKY

7
:{:\
Ne N9 u3 No N uz
BOJIOPOJIHOTO |  ITOJIHOH BOZIOPOAHOIO |  IOJHOH
670Ka 1A | CHCTEMBI B C D E B 6710Ka A1 CHCTEMBI B C D E F
4eJIoBeKa | BOJIOPOJHBIX YyejloBeKa | BOLOPOAHBIX
610K0B O10KOB

1 1 + + + + + 3 3 = Z = T =
9 9 + - i - . 15 18 = = = e =
22 25 + - = - - 18 21 2 & - + =
25 28 + - - - - 31 37 - - - - -
34 41 + - - - - 35 42 = = = i3 =
40 52 + . - - - 39 46 5 = = + =
44 60 + - - - - 43 55 = z - + -
53 A = |- = [ 30 bo = L = 0 s 1l & |«
72 08 7 Z Z = = 61 85 = Z - + =
77 106 § - = = = 62 86 - - - + -
84 113 T |- = - - oo 90 = = - a2 ~
88 119 - - - - - £ 5 1%68 - - - i -
- - s z =
gz 12(2) : - - : : 87 116 - - - - -
104 147 + |- = = |- = 23 - - - - -
| 97 134 - - - + -
99 136 - - : + z
106 150 - - - + -
108 152 2 & - + =

I'pynna E He nuMmeet cBA3ku pocdopa B aHTHATOME, BMECTO 3TOT0 3JIeMeHTa — KaK IIPaBUJIO, 5JIEMEHT AT.
JTo o3HavaeT (CMOTpHU TAOJIUILY), YTO CAMOCTOSATEILHBINA MbICIUTEIbHBIH IIPOIECC B ATOU I'PYIIIIE
OTCYTCTBYET, a ChéM UHGPOPMAIINU TPOU3BOUTCS C COCEHUX 00BEKTOB, UMeIONUX pocdop B aHTHATOME,
MIPUYEM «CHATaA» UH(POPMAIM BbIJAETCA 32 CBOIO.

Fenetnueckuii Gony moctpoeH Ha a3oTe (N). I'pynia E nosib3yercst 4y>KuM reHeTHdecKuM (OoHJIOM, UTO U
00BbsICHSET BBIPOKJIEHUE STOU IPYNIIBI TPU Opakax BHYTPH IpyImnbl. O6 3TOM, HAaBEPHSKA, BbI YKe UNTAJIU B
Pa3JINYHBIX JINTEPATYPHBIX NCTOUHUKAX, OMHUCHIBAIOIIUX KU3Hb U JIEATEILHOCTh «€BPENCKOT0 HApOAa».
Cam reHeTndeckuil GOHJ XPAHUTCS B AaHTUATOME, OCTABJIAA CJIe]] B aTOME.

BoiesieHbl XxapakTepHble IPU3HAKU PA3JIUYHBIX pac. 15



yenoseka BOAOPOAHbI 2

X 6rokoB

3 4 5 6 7

(5]
[y
0o
)

[y
w
w
i

~N
00
iy
+

iy
(=}
~
+

120 +

133 +

134 +

138 +
139 +

142 +

143 +

~N

© ] NN (4] » Rl == o
o (=] -} M) (=]

AdupHoe, TTOJIHOE aCTPATLHOE U TIEPBOE
MeHTaJIbHOE (13 0HOU (hOPMBI MaTEPUH) TeJia

HepBHI)Ie KJIETKH CIIMHHOI'O MO3Tra

Ne Ne us3
BOAOPOAHOro | NonHom
onoka gna CUCTEeMbI
yernoBeka BOAOPOAH 2

3 4 5 6 7

bIX ONIOKOB

10 10 +

Ll L Bt
Ulbslw
= R
0 N O
+

+

=
N| o
N
©
+

20 +
28 +
29 +
30 +
31 +
32 +
65 +
115 +
116 +
119 +
120 +
138 +
139 +
142 +
143 +
147 +
151 +
152 +

N
~N

0| 00
0|

=

AdupHoe, TTOJIHOE aCTPATTBHOE U TIOJTHOE IIEPBOE
MeHTaIbHOE (13 TpEX hopM MaTepuil) Tea



| |Pesyc-thaktopnmoc | Pe3ayc-chaKkTop MUHYC
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Jara

lpunveuanne (vxox pachl

(KoHel PSR B G 1 S 2 3 4 3 6 7 HTH LHBHTH3ALLITH)
Cpoka)
1995 100

2007-11 99,45

2007-11 T4

2007-12 64.4

2007-12 36,0 «0»
2008-04 2,25 ~[ 16 34 6 60,2 1.2 - 23,6

2008-05 0.9 =100 | 08 |06 | 272 04 6 65 Aénras
2008-06 0,124 -1003 | 002 | 06 | M5 0,06 2 834 KpacHas
2008-11 0,084 - = - - 012 | 004 | 224 | 976 Yéphaa.1.2.3
2008-12 0,016 ~| = - - - - 04 | 996 4.5

ITo kiraccudukany MoJIei, IPUHATHIX B padboTe, «O» IIUBUIN3AIUI UMEET II0JIA: O, 1, 2, 3. YUUTHIBASA
cMeHy OOMEHHBIX IT0JIEBBIX ITPOIECCOB, CBUT OOMEHHBIX ITPOIIECCOB B CTOPOHY YBEJIMUEHUS HOMepa

moJist, «O» MUBWIN3AIMS HEe UMeeT BO3MOXKHOCTH a/IallTalliy K U3MEHEHUAM, ITPOUCXO/ISIINM Ha 3eMJie B
HacTosee BpeMsi. OTciozia — OBICTPBIN MpoIlecc U3MeHEeHUs YIJla BpallleHUs BeKTOpa rPyIIbl aToMOB (1) B
CTOPOHY yBeJImueHus 1 oTMupaHue. IToromcrBo «O» rmuBmiusanuu (bpak ¢ 000U APyrou MUBUIN3AIIHEH )
ToXKe OymeT «O» uBUIN3aIel, To ecTh «O» MUBUIN3AIMS OTMUPAET MOJTHOCTBIO.

0 nuBuwiInu3anusa — 88,0 %; urciio nosjeu = 4;

1 MUBUIN3AIUA — 0,25 %; YHCJI0 MOJIEH = 7;

2 MUBHJIN3AIMA — 0,56 %; UHCI0 TTOJIeH = 24;
3 IUBWIN3ANUA — 0,85 %; unciio moJsen = 36;
4 TUBUIN3AIUA — 9,2 %; YHCJIO TI0JIed = 64;
5 IUBHJIN3AIMSI — 0,11 %; YHCJI0 TOJIed = 72;
6 muBUIN3auA — 0,87 %; uncsio mosied = 84;

7 MUBUIN3ANUSI — 0,16 %; yncso mosen = 118.
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OTymnuuTesIbHbIE IIpU3HAKHN MYX4YHNHbI 1 XXEHIIIXUHbI

"Ne [Ne]| Sae- EET Nroa Myw» |Alcmmpe-| Dl Ditkca-
MenT Meur npame- wHna na nit- mmus
rPYTHIL | FPYTIEL | MMHS BeRs ansas| remceTns.
aromon | aromon TOpa nuR | wecxoro
(=) (3) rpynmns Koaa
aToMon
(1),
TPaIyCLL

1 1 H H 325 + - 2 -
5 B 392 - + 3 -
Zz B 446 + + 1 -
s C 45.5 - + o +
11 Hewo He 23 - + 5 -
16 N 116 + + 2 -
17 N 12 + + 1 -
20 P 48 + - [ -
33 Kr 16 - + 5 -
=0 Ba T T + Bl .
28 14 Heus H 11.2 + - i -
36 N 252 + + 1 -
39 M 45 + + 2 -
41 Pﬁ 78 + - 7 -
i Ar 134 - + O -
5214 He s H 24 + - 2> -
(o4 N 262 + + i -
63 Mg 623 + + 4 -
63 P 622 + - 4 -
7415 Has H 12.8 + - 2 -
_82 N 3316 + + 6 -
- Mg 53 + + 3 -
89 | 64 + - 1 -
91 Kr 535 - + k1 -
98 | 6 Bay H 12.4 + - yd -
106 N 7 + - i -
11 Mg 55 + + 5 -
113 P 66 + - 2 -
119 Ba 52 + + v -
122 | 7 Has H 12.8 + - 2 -
130 N a6 + - i -
133 Mg 55 + + 2 -
135 P 62 + - s -
138 Kr as - + s -
32 Ba 66 + + 4 -
137 Cas He 96 + + 7 -
139 P 62 + - [ -
151 Kr s - + 1 -

CeHeTHYECKUH KO/ O IMBUWIN3ANNN QUKCUPYETCS
TOJIBKO Y JKeHIITUH. KpoMe TOT0, KeHIITUHBI He
CBsI3aHBI C UTH(HOPMATUBHOU YaCThIO (OTCyTCTBYET
docdop B «3a3epkasibe»), chéM HHGOPMATINH
IIPOU3BOUTCSA IyTEM CUUTBHIBAHUSA Y «COCEA».
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No [ N° | DnemeHT DJIEMEHT Yron My>x4yuHBI | 7KeHITUHEI
IPYIIIIBI IPVIIIIBI BpallieHUsA
atoMmoB (2) | atomoB (3) | BekTopa
IPYIIIIBI
aTOMOB
(1),

I'paaycChbl
1 1 H H 32,5 -
28 |13 Heso H 11,2 +
41 P 48 -
52 |4 Bess H 34 -
60 N 26,2 + +
74 |5 Beao H 12,8 -
08 |8 Besoy H 12,4 +
106 N 37 -
113 P 66 ~
119 Ba 52 - +
122 | 7 Bess H 12,8 + -
130 N 36 -
147 Cos He 26 - +
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J1J1s1 KpOBH XapaKTePHBI (DaKTOPbI— OTPHUIIATEIFHBIN JIorTaprdM KOHIIEHTPAIluU BOIOPOAHBIX HOHOB (Ph) u
co/iep;KaHue MOYeBOU KUCIO0THI. [Ipu HapyllleHuu onpeJieIEHHOTO TIpefiesia U pa3pbiBa CBA3€M IIPOUCXOIUT
I[elTHAsA peaklys TPAHCMYTalluU «sI/IePHBIX PEAKTOPOB» U, KaK CJIe/[CTBUE, THOesib OpraHn3Ma. ITO MOXKeT
IIONIPaBUTh TOJIBKO caM Mo3T, ecjii, KOHEYHO, 0OpaTUTh €r0 BHUMAaHUeE Ha TO, YTO OH 110 KAKUM-TO MpUYrHaM (a
HX MOXKET OBITh MHOKECTBO) «yIYCTHJI». [IporpaMmam 3TO IO, CHJTy CETrOTHS.

CruHHOM MO3T, TOJIOBHOU MO3T U HEpBHAs crucTeMa 06pa30oBaHbl TOJIBKO CTPOTO OINPeAeIEHHBIMHU IPYIIIIaMU
«SIIEPHBIX PEAKTOPOB», PA3JIMUHBIX KaK /JIs Pa3HbIX Pac, TaK U A1 IUBUWIN3ALUN, U UMEHHO 3TO ABJIAETCA
TOPMO30M /IJ11 IPOBE/IEHNA ONepAIUH 110 IlepecaZike OPraHOB OT OHOTO YesJ0BeKa K JPYyrOMy.

To ke caMoe OTHOCUTCS U K OTIepAITUAM I10 IePeTUBAaHUI0 KPOBH. Y KaKIOTO YeJI0BEKa KPOBb CBOs. bim3kumu
II0 COCTaBY KPOBH MOTYT OBITh TOJILKO CECTPBI OTHOH ITUBUJIM3AIINU WJIU OpaThs (B TO K€ BpeMs cecTpa He
MOKET OT/IaTh JJOHOPCKYIO KPOBb Opaty, 1 Hao00poT). JIto0oe nepeiMBaHre KPOBU — U 3aIlyCKaeTcs cucTeMa
¢unpTpoB. Eciiu cucrema He ycieBaeT cpaboTath, 00pasyeTcs BUPyCHas TPyIIa, KOTopas Mpy 6J1aronpusiTHBIX
YCJIOBUSX IITyPMYeT» OPTaHHU3M.

Crnenyet 3aMeTUTh, YTO KPOBb B OPraHU3Me YeJIOBeKa UMeeT 3allUTy, 1 HUKAKOU IIOCTOPOHHUM «A/lepHbIN
peaKkToOp» CKBO3b ATY 3alIIUTY He TPOHUKHET. B «0aHKe» KPOBH, IpeTHA3HAUEHHOM JIJIA IepeTUBAHMs, TAKOU
3al[UThI HET, BBEJIeHNE TAKOU KPOBU HEINIOCPEACTBEHHO B CUCTEMY MOKET BBI3BATh CaMble pa3JINUHbIE PEAKITUN
Y IPUBECTU K BOBHUKHOBEHUIO HOBBIX BUPYCOB (pa3HUIIA B yIJle HAKJIOHA BEKTOPAa MAarHUTHOTO MOJIs OJTHOU U
TOM 2Ke TPYTIIbl AaTOMOB IMPHUBEET K 00pa30BAHUIO JIUOO MyTaHTa € 3aMMChI0 B TEHETUYECKOM Ko7le, 100
HOBOTO BUpYyca BCJIEACTBUE TPAHCMYTAITUM OJTHOU U3 TPYyII aTOMOB). Kpome TOTrO0, omieparius o nepejmBaHuio
KPOBU COIIPOBOKJAETCA COKpAIlleHHEM KNU3HU UYeJI0BEKA, TAK KaK JOHOPCKasd KPOBb BCErla UMeeT yTOJI
HAKJIOHA BEKTOpPA IPYIIIIbI aTOMOB (1) 60JIbllle, UeM poiHAsA KPOBb. MOKET i1 MMO/I00HOE «OTPETYIUPOBATH»
Moa3r, KOTOPBIU BCEM YIIPABJISAET U BCE KOHTPOIUPYeT? MOKeT — eCJiu ero «TOJIKHYTh» U BOBPEMSA €My
«II0ACKAa3aTb».
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Ilepuresnuii 3eMHOU OPOUTHI IPUXOAWIICA HA ICHb [Tepurenuii 3eMHOU OpOUTHI MPUXOAUTCS, HA0OOPOT, HA

3UMHETO0 COJTHIIECTOSTHHUSI Ha CEBEPHOM JIeHb JIETHETO COJTHIIECTOSTHUS HAa CEBEPHOM ITOJIYIIaPUH
ITOJIYIIIAPUH 3E€MJIH U JIETHETO — HA F0KHOM: 3eMJIM U 3UMHero — Ha I03KHOM

76.200 rofy; -50.400 roay; -24.600 roay; +1.200 -63.300 roay; -37.500 rojy; -11.700 Toay;

roay; u OyzieT B:

u OyZeT B: +27.000 TO7y;+52.800 roxy. +14.100 Tofy;+39.900 rofy.

Hak10HeHUH SKJIUIITUKY K 3eMHOMY 9KBATOPY IIPOUCXOUT B mpeziesiax Mexky 21°58°5” u 24°58°5” ¢
aMILTUTYJIoN 2°77°5” co ckopocThio 0°0,128° B CTO JIeT.

[TosTHBIN IEPUOJT U3MEHEHU HAKJIOHEHU S SKJIUIITHKN K 3€MHOU OCH COCTaBJIsAET 62.000 JIET, IIPU 3TOM JIBAK/IbI
IIPOUCXOJTUT IIPOXOK/EHHE Yepe3 pe30HAHCHBINM KOHTYP. B HacTosIiee BpeMs Mbl HAXOAUMCS Ha cCaMOM
IIOJIOBUHE 3TOH aMILIUTYbI U UAEM K €€ MUHUMYMY. [TUK — 1995-2012 TO/HI.

Kaxziple 31.000 JieT Ha 3emJie IPOUCXO/IAT cilelyrolye IpeoOpa3oBaHus:

- u3MeHseTcsa opMa, YacToTa, MOITHOCTh UMITYJIbCOB, ICXOAAIINX U3 30H XapTMaHa (Kropu);

- BO3pACTaeT CojiepKaHue JIUTHUA B COETUHEHUAX DJIEMEHTOB;

- yMEHbIIIAeTCs BpeMH;

- UBMEHSETCS BEJTMUNHA YCKOPEHUA CBOOOTHOTO MAaJIEHU U, KaK CJIe/ICTBUE, U3MEHAETCS CUJIa TSKECTH;

- IPOUCXOAUT CMeIlleHHE CIIMHOB YaCTUI] Ha YT0JI, COOTBETCTBYIOIUH IEHTPAJIbHON MO3UIIMU aTOMa BOAOPO/IA,
BCJIEJICTBHE YETO MACChI BEIECTBA, UMEIOIIMEe CTMHOBbIE TTAPAMETPhI, HEAOCTYIHBIE JJIs BOCIPHUATUSA B
00IIIenpUHATOM Anana3oHe, OyayT HaOJII0/IaThCA U B ONITUYECKOM JIana3oHe, HalpuMep, TP COJIHIA;

- IPOUCXOAUT TPAHCMYTAIlHs 3JIEMEHTOB (aTOM Kak ObI «pacIyXxaeT»), IPU COXPAaHEHUN aTOMHOTO Beca

IIPOUCXOUT 3aMellleHre OJHOTO aTOMa Ha FPYIITy, B KOTOPYIO BXOJAUT JIUTUU. =



Yopsa/104eHHO ABUKYTCA IUIAHEThI U UX CIIYTHUKU BOKPYT 3BE3]l, 3BE3/Ibl BOKPYT «s7lep» B paMKax KOHCTPYKIIUU
CBOUX T'aJIaKTUK, MeKTraJIaKTUUeCKNe KOHCTPYKTUBHbBIE MO/IENIU B 00I1IeN KOHCTPYKITUM BeesleHHOM U T. /1.

HeratuBHOe B/IMsAHNE HA YeI0BEKa

1. [Ipu momafjlanuy B 30Hy XapTMaHa IIPOUCXOAUT aKTUBHU3AIIHs PE30HAHCHBIX KOHTYPOB JIUTHUS U €TI0 U30TOIIOB,
IIPH 3TOM IIPOUCXOIUT TPAHCMYTAIUSA 2JIeMEHTOB, IIepeCTPanBaeTCs YaCTOTHBIH Auara3oH. Pe3oHaHCHbIE
KOHTYPBHI JINTHS (TAKOBbIE UMeET Li5, Li, Li7, Li,) comepskar Bce Bupychbl. Hapyiaercs BOLOpo/iHas cucremMa
CHUMMETPHUH, KOTOPAas SBJISETCSA CKeJIETOM KJIEeTOUHBIX CUCTEM OpraHu3Ma, HaOJIIojaeTcs pacnaj cucteMsbl. 1
e/IMHCTBEHHBIM CIIOCOOOM IEpEBO/Ia OPTaHNU3Ma B BOOPOJIHYIO CHCTEMY CUMMETPHUHU SABJISETCS N3MEeHEeHNe
COOTHOIIIEHUS B T10JIb3Y CO3/IaHUS PE30HAHCHBIX KOHTYPOB BOZOPO/A.

2. [Tpu co3gaHUM COOTBETCTBYIOIIUX yCA0BUI Kaibliui (Ca — a.e.M.=20) — OCHOBa KOCTHOTO CKeJieTa — B
CTPYKType 3aMelraercsa Ha «usocrep»: Ca=LiCl (a.e.M.=20), T.e. IPOUCXOAUT pa3pyllleHHe KOCTHOTO COCTaBa.

3. [ToBbllIeHNHU yTJ1a BpallleHUsI BEKTOpa TPYIIILI ATOMOB (1) IPUBOJUT K TPAHCMYTaI[UM aTOMOB U

BO3HUKHOBEHUM KJIETOK, He 006eCIIeUnBAIOIIUX CBA3D C SKOcUCTeEMOU. KpoMe TOro, 3aKphITHE SHEPTETUUECKUX
I[EHTPOB BCJIEZCTBUE CMellleHUs T03BOHKOB B OPraHU3Me 4yeJioBeKa ycyTy0JiseT Ipoliece, 1 OpraHru3M NoTrubaer.
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,Z[.TIH 3aAMKHYTBIX peaKqu/’I MBbI JOJIZKHBI UMETHb COOTHOIIIEHUA:

3/4 — JIeBOBpAIAIONINUXCA, 1/4 — MPaBOBPAIIAIOIINXCA. 2/2 — JIEBOBPAIAIOIIUXCA U 2/2 IIPaBOBPAIIAFOIIIXCS.
B BakyyMe MBI IMeeM IIPUMEPHO PAaBHOMEPHOE pacIIpeziesIeHHe, HO eC/IN €CTh IPeobJIajlaHue OJHOM IPYIIIbI, OHA
dopmupyet otzenbHy0 Maccy. tak, umeem 3 Mmacchbl: YépHas 3pe3ga» Li=He (2/2, 2/2), «2Kénras 3Be3ma»
(Conune) He=H (1/4, 3/4) u «benas 3se3ma» H=Li (3/4, 1/4). ’/Ku3Hb Ha IJ1aHETE BO3MOXKHA TOJIbKO IIPU
CYILIECTBOBAHUU MOI0O0HOTO ITUKJIa IIPeoOpa30BaHMi, YUYUTHIBAIOIIE U MAaTHUTHBIE COOTHOIIIEHUS.

H

64,6 H H
3/4, 1/4 1/4, 3,4
1.1 8 He

8]0

8

—_
L1 He

il ol

2
Aﬁéiﬁ
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MarHuTHOE T0JIE JKUBBIX KJIETOK COOTBETCTBYET
nuarpamme H-E =39,2°.

HecruMMeTpUYHOE MATHUTHOE I10JI€ YKUBOI KJIE€TKU
obpasyet Onosiormdyeckue yachl. IToTHBIN 000pOT
BEKTOPA I10JIsI COOTBETCTBYET OMOJIOTUYECKOMY IIUKITY.

Ha pucyHke 5 yCJIOBHO ITOKa3aH BpAIAIONIUICS BEKTOP
OHOJIOTHUECKUX YaCOB. YCKOPEHME WU 3aMeJlJIEHE
IIUKJIa 3aBUCUT OT CKOPOCTU PEAKITUH, IIPOXOSIINX
MEXK/IYy TPEMS MacCaMH.

Kasknas »kuBasi KJIeTKa UMEEeT 2JIEKTPUIECKUH 1
MarHUTHBIN IIeHTPHI. B mmporiecce KU3HU 3TH IeHTPHI
repeMemniamTcs (IIpereccupyor).

Kaknas us 144 BUIOB KJIETOK UeJIOBEKa CO3/AET
coOCTBEHHOE MAarHUTHOE U 3JIEKTPUUECKOE TT0JIS
PABJIMYHBIX YaCTOT U MOIIHOCTEM.

CoBrmajieHuEe OT/AETbHBIX ITOJIEH 10 YACTOTE YCUIUBAET
CBAI3b OMO0OBEKTA C OKPYKAIOIIEN CPEeJION.
UpesmepHasa KOHIIEHTPAIS 0JIed U yMEHbBIIEHNE UX
KOJIMYECTBA yTPAUUBAET B OIIPE/IEJIEHHBIE MOMEHTBI
cBa3b ¢ KocMocoM u mpuBOAUT K ruben 61006 beKTa.
Poss IIporpamm «CsetJI», HaBepHOe, y:Ke BceM
MIOHSTHA.



B MOMEHT aKTHBHOTO U3MEHEHHSI KauecTBa PeaKIniu
H=Li 610006BeKT He yCIIEBAET IIEPECTPOUTH MOJIEBYIO
cucremy, U Te 61000 BEKTHI, KOTOPbIE HA MOMEHT
AKTUBHBIX PEAKIINU YTPATUIU CBS3b, YXOIAT U3 KU3HH.
ITOT IIPOIeCC B MOCJETHNE TO/Ibl HabupaeT 000POTHI.
B MOMEHT aKTUBHBIX PeaKIINU pacIIupPsAETCs
ONITHYECKUU CIIEKT]P, IOBBIIITAETCS YyBCTBUTEIHHOCTD
O0M000BeKTA (C YHCIOM ITOJIEH >6), O3KHUTAETCS
OTKPBITHE JIOTIOJTHUTEIbHBIX IIEHTPOB
YyBCTBUTEILHOCTH.

B yc1oBUsAX N3MEHEHHBIX PEAaKIIUN HEOOXOAUMO UMETh
«obopymoBaHue» JJIs1 (pUKCAITUN COBMEIEHHBIX
AJIEKTPUYECKUX U MAarHUTHBIX M0JIel (PUCYHOK 6), TaKk
KaK HUKaKUe MOIPaBKU He JaayT pe3yJIbTaT
KaueCcTBEHHOT'0 N3MEeHEeHU TeX WJIU UHbBIX ITapaMeTPOB
6moobbekTa. Ha cerosinsa sTuM o00py/IoBaHUEM U
asagerca Komiuieke «CeetJI» co cBouMu
[IporpaMmMamu, OJTHAKO s IIOCTaBWJI 33/]a4y PEIIUTD 3TO
B pamkax Bo3MoskHocTell Komiuiekca DI B ero pabore
I10 TJIOIIA/IN U B paMKaX «3alUThI JIFOJIEN »,
HaXOJAIINXCA Ha STOU IJIOIA H.
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Tpu Tumna peaknui MPUBOAAT K CYIIIECTBOBAHHUIO TPEX MACC, PeaJIbHO CYIIIECTBYIONINX B COJTHEUHOH cucreme. Mx
Ha3Banu «benoe», «JKenroe» u «Uepuoe» CosHIA.

’

(AN

R cnupanu =5,22 MnH km

Benoe ConHue

119 MInH Km

3emns 30,3 \ 39,20

140 MnNH KM MITH KM
/ 64,6°

ConHue
32,9 MIH Km

~H
.. .

129,8 MIH km

YépHoe ConHue

(7)

Bce Tpu Mmacchl 06pas3yioT raHTesIb, BpaleHe KOTOPOU COIIPOBOXK/IAETCSA IBUKEHNEM BCell CCTEMBI 110 IIPAaBOMY

BUHTY (paguyc BUHTa — IIPUMEPHO 5,22 MJIH KM).

CooTHoOIlIEHUA JIJIs Macce:

MbBeson 3Be31b61 ~0,02 MCoutHIIa.

MUepHnoii 3Be371b1 =0,004 MCoJtHiia.

ITepuog obpainenus (Bokpyr CosHila) «besoii» u « U€pHOI» 3BE3 IPUMEPHO OJUHAKOB M COCTABJISIET

PUOJIN3UTETBHO 11 JIET, IIPU 3TOM IIPOU3BOAUTCSA MOJHBIN 000pOT M0 BUHTY Bcerl COJTHEUHOM CHCTEMBI.
B nmepuoz ¢ s 1995 T. 10 MapT 1996 . «bestoe» CostHIle HaxoauIoch oke Kk 3emiie. OHOBpEMEHHO
HaJIM4YHe IIeproia KoaebaHui B 31.000 JieT (MbI HAXOAUMCS B HACTOSAIIEE BpEMS B 5-JIETHEM pe30HAHCE —
IIPOXOXKIEHHS BCEH CHCTEMEBI Uepe3 «0» TOUKY) MPUBOJIAT K HEOOPAaTUMBIM KaTaKJIN3MaM Ha 3eMJIe.
MomHOoCTb u3JiyueHus1 « besioli» 3Be3/1bl MOCTOSTHHO BO3PAacTaeT, U3MEHSIOTCS 3JIEKTPOMarHUTHbBIE
COCTaBJISIIOIIHE KJIETOK OMOOOBEKTOB, U II0KA €AUHCTBEHHBIM CIIOCOOOM CTAOMIM3aIINU IPOLIECCA SBISAETCS
IIeEpeCTPYKTYPHUPOBaHUEe BOJAOPO/Ia AJIs CO3/TaHUs IIPEANOChIIOK IIpoBeAeHUs peaknuii He=H.

Ob6pasyercs HOBast IPOTOHHAA 3Be3/1a, CosIHIle TacHET U 3eMJisd pa3BEPHETCA K HOBOMY IPDaBUTAIUOHHOMY
1oJ1io0. Bee aTh niporiecchl 00beKTUBHBL M IPOUCXO/IAT B paMKax rpeobpasoBanist CHCTEMBI XKU3HE00eCIeYeHn s
Y BO3BpaTa e€ BO3MOXKHOCTEHN K COCTOSHUIO, B KOTOPOM OHA HaXOAMJIACh /IO 3aXBaTa 3eMJIU.



