A30yka marepum (KpaTkKo).

Hello, mro003HarensHbIe JaMbl U rocroa!

I'maBHas «OykBa» B a30yke MaTepuud — 3TO XUMHUYECKUN DIEMEHT. 3aTeM CIEIyIOT
XUMHUYECKHE CBSI3U B CAMOM XHMMAJIEMEHTE, U Jlajiee — C IPYTUMHU COCETHUMHU XUMAIIEMEHTaMHU.
[ocne storo cuemyroT B'-, o -, y -4acTHIIBI, a Takke cBeT U Temno. OTMETUM, YTO 3TO
MPOU3BOJHBIE XUMUUYECKOTO 3JIEMEHTA.

UtoObl HE 3aHMMATh HAJONTO Balie BpeMs M TOMOYb OBICTpO pa3o0paThecs, Kak
yCTpOEHa MaTepusi, Ipe/jiarai CIeIyoIIui TeCT, B KOTOPOM Bbl CaMu BBIOEPHUTE MPABHIIbHOE

pelICHuE.
Hrak, umeem:

Bapuant 1. AToM B BHjie siipa ¢ 3J1eKTpoHaMu (cM. puc.1)

BIOIC

Hydrogen atom Helium atom Lithium atom
[TpssMoro moATBEpKACHUS B BUJIe MUKpOodoTOorpaduy 3Ta MOJICIb HE UMEET.

Puc. 1. ITnanemapnas mooens amoma

BUJIbI MEXKATOMHBIX XUMWYECKHX CBSI3EN

KoBanenTHas xumMuueckas

%%

CBSI3b
(moJsipHas ¥ HENOJApHAs) Ho—" —¢cCl
(mpenmnosoxeHue
CoBpeMeHHOM (PU3NKH %
(CD))
Cl g o e Cl
Puc. 2
Oopa3zoeanue memaniuueckoil ceasu
Hpu 06[%1308(17—11/[1/[ KpucmaﬂﬂuquKoﬁ peuemku  amomvl  memaiilos
conuodicaromest 00 KacaHuA, a oanee GaneHmHbvle 0p6umaﬂu coceonux
Merajuinyeckas amomoeé nepeKkpvlearomcs, NOIMOMY 3J1eKMPOHbL C60O0OHO nepemeujaromcest

XUMUYECKas CBSI3b
(npeanosnoxenue CD)

u3 opoumanu 00HO20 amoma 8 c80000HYI0 opbumane Opy2020 amoma. B
pe3yibmame 3mo20 6 KpUCMALIUYECKOU peulemKe Memaios G03HUKAIOM
06006wecmenennvle  c60O0OHbBIE — INEKMPOHLL,  KOMOPblE  HENPEePblEHO
nepemewamecs Mexcoy NONONCUMENbHO 3APANCEHHLIMU UOHAMU V37108
peulemKu, 2NeKmpoCmamudecKu Ces3ul8as Ux 6 eOUHoe yeioe.




electrical copper busbar at the exit of the electric generator
0.0 - - —
electric current o, © o O
of hundreds © 5@
of thousands
of amperes,
entering
copper busbar
after electric
generator

1,

00000000000000000000
00000000000000000
00000000000000000000
00000000000 000000

o - atomic o - electron of electron orbitals

Otmerum cneaytoue Qaktel: B CO HET Hay4dyHOTO
ONPENCITICHHS, YTO TAKOE OTPULIATEIBHBIA WM MOJIOKUTEIbHBIN
3apsia. Her onpenenenus u tepmuny 3apsaia. Her onpenenenus,
YTO TAaKO€ 3JIEKTPOCTATUYECKUU 3apsill, UCXOAsS U3 TOTO, 4YTO
ANEKTPOH M DJIEKTPOCTATHYECKUWM 3apsii — 3TO COBEPIICHHO
pa3HbIE SHEPTOHOCUTENH.

Uto Takoe anekTpocraTuueckuil 3apsia B CO He 3HAIOT, HO
CUMTAIOT, 4YTO OH CBSI3aH TakXke C  DJIEKTPOHAMH.
HasnexrpuszoBars Tejio — no CO 310 co3marh H30BITOK U
HEJIOCTATOK JIEKTPOHOB.

OnekTpoH B CD TO ABUKETCSA C OKOJIOCBETOBOUM CKOPOCTHIO,
TO CTOUT Ha MECTE.

OTcyTCTBHE COBOKYIMHOCTH HEOOXOJMMBIX ONpEIeTIeHUN
MPUBOJUT K TOMY, YTO BCE CBOMCTBA YEro yrogHO OOBICHSIETCS
KaK yrojHo, 4TOObI OBLIO Kak OBl IOXOXKe Ha IpaBay. 1o, 4To
ATO MPOTUBOPEUUT MPEABIAYIIUM YTBEPKACHUSM, OU€Hb OBICTPO
3a0bIBa€TCA, M YACTO TEpsAETCS 3JpaBblil CMBICI. OJTO BCE
Ha3bIBAETCS PEBOJIIOIIMOHHBIM Pa3BUTHEM HAYKH.

Pa3psicHeHMss 1O JaHHBIM 3aMEUaHHUSIM CM. Jajee B
Bapuanre 2 paznen «iieKTpuyecKne 3apsiibi»

http://www.membrana.ru/particle/11941

v, AR '.. OmvuH W3 1epBBIX CHHUMKOB
L E T ' | mukpockomna Titan: «raHTeIbKH»
M .e ¥ 3 nmap aroMoB repMaHus Ha

: . P .._ ‘ " © momnoxke. PaccrosHue MexIy
LY S * * - aromamu B nape -
; o - ®| 0,14  mamomerpa.  Bpeska

.".‘ ' “ ' . ™~ IOKA3bIBAET,  YTO  YPOBEHb
¥y .
' * KOHTpacTa M300paKCHUS

- L L . . # B IPOMEXKYTKE MEKIY YICHAMH

M T T ONHOM  mapel  IPAKTHYECKH

'. ’ . . E—— IOCTUTaeT KOHTPACTHOCTU Ha

| - 40, L yuactke Mexay napamu (rpaduk

' og'ﬁ; N Y | oTpakaeT «cpe3» MO KpacHOii

_', . | muammn)  (wumoctpamus  FEI
Company).
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http://www.membrana.ru/particle/11941

B kpucranimdeckoil pemieTke MOSBIINCH «ATOYKW», KOTOPHIC
COCIUHSIOT aTOMbl METAJUIOB. OJTO CBS3aHO C TE€M, UTO
YCTOMYMBOCTh  KPUCTAJUNIMYECKOM  PELIETKH, B  KOTOPOU
LEHTPaAJIbHBIA aTOM COEJIMHEH C LIECThI0 COCEHSIMU, HE MOXKET
OBITh OOBSCHEHA TPHU ITOMOIIM JJICKTPOHHBIX OpOUTAEH, T.K.
CBA3YIOIIMM 3JIEKTPOH HE MOKET OJHOBPEMEHHO HAXOIUTHCS B
IIECTH MECTaX U HECTU MEXAHUYECKUE CHIIOBBIE HATPY3KH.

Puc.3

18
I0 l0 + = + -
Na + C| == Na +C| = Na CI

atom atom ion ion ionic compound

Sodium atom Sodium ion
HNounas xummnueckas cBI3b o Q

(npeanonoxenue CD)

+—>+—>

Q@ @

Chlorine atom Chlorine ion lonic compound

Puc.4

[IpuBeneM BBIICPKKY U3 OTMPEISICHUS METALTUISCKON XUMHUUYECKOU CBS3U (CM. puc.3,
a): «llpu obpazosanuu Kpucmaiiuyeckou peuwemky amomvl Memauiios COMUNCAIOMCs 00
Kacaumus, a oOalee 6aleHMHble OpOUMANU COCEOHUX aAMOMO8 nepeKkpuvlealomcs...». Jlanee
cMOTpUM Ha MuKpodororpaduio repmanus (puc.3, 6) v BUIUM, YTO HUKAKHX KACAaHUH aTOMOB
B HEM HET, XOTA ATO TOXKE METaJlI, YepHbIE TOUKH — 3TO aTOMBI C DJIEKTPOHHBIMU OpOUTATISIMU
(He myTaTh C sApamu, T.K. MOCIEIHUX HEBO3MOXKHO 3adukcupoBarh). T.0., runore3a CD He
COBIHAJIa C PEANbHOCTHIO.

Kak >xe Bce-Taku MPOUCXOIUT MeTauITM4ecKast xuMmuueckas cBsizb mo CPO? OcobeHHo B
cllyyasiX, KOrJla MeJHasl IUIaCTHHA SIBISIETCS IIMHOM, MPUCOECIMHEHHOM K AIIEKTPUYECKOMY
TeHEPATOPY ANEKTPOCTAHIINH, [0 KOTOPOIl MPOXOIUT JIEKTPUUECKHUN TOK B COTHHU THICSY amIiep




(puc.3, a), u MoueMy OH HE YHOCHT CBOOOJHBIC 3JICKTPOHBI C COOOW, a METAJUIbI, JIUIICHHBIE
AJIEKTPOHOB, HE UCTIAPSIFOTCS?

Cyns no Bcemy, BOIPOC OTHOCUTCS K pa3psny putopuueckux! Taxke MHTEpecHO, Kak
OCYILECTBIISIETCS XUMUYECKAs CBSA3b MEXKAY HYKJIIOHAMH B siipe aToma?

Teneps MOCMOTPMM Ha poxkaeHHe B'-, o -, Y -4acTHl, (OTOHOB, KOTOPHIE OOIANAIOT
KOPIIYCKYJIIPHBIMU U BOJIHOBBIMM CBOMCTBAaMH, a TaKkKe 3aJaUMCs BOIIPOCOM, OTKyJAa
HOSIBJISIETCS TEIJIO MPU TOM K€ aTOMHOM B3pbIBe. Bce CBOAUTCS K IMPOCTEHBKOM MBICIH, UTO
BCE YACTHUIbl M TEIUIO HOSIBISIFOTCS B PE3YJIbTATE BBIJCICHHUS U IOTJIOLIEHUS SHEPTUU IPU
nepexojie JICKTpoHa ¢ OopOUTHl Ha opOuTy, W T.JA. M3 Takux yTBEpKACHUU CIEayeT, 4TO
TBEpJAbIE YACTHUIIBl — 3TO JHEPrusa. 3aMETUM, YTO JAHHOE YTBEP)KICHHE — MPaBUIbHOE, HO
OCTaeTCsl OTKPBITBIM BOMPOC, 32 CUET Yero 3TH YacTULbl MEPEeBUTalOTCS, €CIM Yy HUX HET
ABUTATENeH, HampuMep, 1o yTBepxkaeHusIM CO CBET MOXKET JABUTAaThCSA Yepe3 BCIO TAJIaKTHKY.
OTBeT Kak Obl JaeT yTBEPKACHHUE, YTO YaCTUIA SIBISIETCS OJTHOBPEMEHHO M BOJHOM.

OnHako 175 pacpOCTpaHEHUs BOJIH TPeOYIOTCS CHEelHalIbHbIE CPE/Ibl, U UMEHHO 3/1€Ch
BCE MPEJICTaBJICHUSI Cpa3y pa3pylIaloTcs, T.K. BCE YaCTHUIIb PACIIPOCTPAHSIOTCS BO BCEX cpenax,
HE BO3MYIIas JaHHYIO Cpely, HampuMmep, CBET B BaKyyMe, ra30BBIX CpeAax, JKUAKOCTSIX H
KpHUCTaJIIax.

W3 cka3aHHOTO CEIyeT, YTO HUKAKUX BOJIHOBBIX CBOMCTB Yy YAaCTHII HET, a TIOX0XKHUE Ha
HUX MEXaHHU3MBbI COBEPIIEHHO Apyrue. Eciu BOIHOBBIX CBOWCTB HET, TO OTKYy/a OepyTcs Tema-
yacTulbl? OTBETa HE OY/IeT.

Urto takoe temo B C® — omnpeneneHus HeT. Her ompeneneHus, M 4TO Takoe
temneparypa. OOuiero ompezaeneHusi, uro Takoe sHeprus, B CO Ttaxxke Her. HasepHoe,
HETPYAHO NPUUTH K MBICIH, YTO aTOMapHOE CTPOEHHUE BELIECTBA — 3TO MBUIBHBIM ITy3bIpb,
HEB3Hpas Ha aTOMHYIO SHEPIeTUKY U JIPYTUE JOCTHXKEHUS, T.K. Apyras Monenb (Bapuanm 2)
TOKE OTBEYAET HAa BCE BOIPOCHI.

Bapuant 2. CorstacHo HOBbIX pyHAaMeHTANbHbIX HeliTpounbix Hayk (HH)
(http://neutronscience.com.ua/books/) xumudeckue 371eMeHThI MPEACTABISIOT

c000ii eCTH- U BOCbMUKOHEYHBIX exeil (cM. puc 5).

N

a) Illecmuxoneunulii «excy HA OCHOBE «UemeepoK» - ) Bocomurkoneunwlii «eiicy Ha OCHOBE (UEemBEEPOK) -
npocmoii hampui (Na) paouoaxmuenvtit Hampuii (Na)

SU-4  Neutron (nuclear) force direction
and motion direction

N - of SU-4 6) Cmpykmypnas eounuya «uemeepka» (CE-4)


http://neutronscience.com.ua/books/

Spatial model of the 'hedgehog’

<70°
L Needle end
\rotation plane
Horizontal
plane \f,\_'_A
<70’ . Short vertical axis
2) Bocbmukoneunwlii «exc» Ha OCHOBE «NAMEPOK» 0) ILllecmuxoneunvlit «exic» Ha 0CHOGE «NAMEPOK»
Neutron (nuclear) force direction e) Cmpykmypuas edunuya «namepka» (CE-5)
and motlo? g‘{f‘;ﬂon (6nazopoouvie xuminemenmol — 3071010, NAAMUNA U
* 0 -
N S m.0. NOCMPOEHbl HA «NAMEPKAX))

Puc.5. Xuminemenmut-«<exncu» u cmpykmypuote eounuyvt CE-4 u CE-5

C uronkamu Ha ocHOBe CE popMupyroTcsi Kak MIECTUKOHEUHBIE «eXKm» (puc.5.a u 50),
TaK W BOCHBMHUKOHEYHBIC (puc.56 u 52), KOTOpBIC CBEIACHBI COOTBETCTBEHHO B TaOUIIBI
MIpEBpaIICHHMI Nel ,2 u Ne3, 4 (cm. http://www.elit-
cons.com/index.php?option=com_content&view=article&id=29%3A2009-I1-r-
&catid=1%3A2009-06-17-08-50-13&Itemid=25&lang=ru  «Tabmumel XuMdIIEMEHTOB»). B
KauyecTBE IMpUMepa paccMOTpuUM KieTKy u3 Tabmuipl No2 mpeBpallleHuil XUMDJIEMEHTOB C
xuMdJieMeHToM Jlumuii (cm. puc.6 u @pazmenm m/n Ne2).
Solid state (physical state of the element)

3 (atomic number)

1+2=3
[ 1 71 (actual quantity of
\I 3 neutrons in the element)
( ’f\ ﬁ\{ Li% (symbol)
(D) Lithium (name) -1 (neutron deficit in

protogas)

534 (roentgen density in 72 (theoretical number of

" / PLL' _ solid state, kg/m®) neutrons)
Al
2 [N
Ve ) o | 3 (number of layers of
) 542 (gravitational densalty structural units (SU) in
1+2=3 in solid state, kg/m°) the hedgehog’s needles)
Puc.6. Hlecmuxoneunsii «esie» ¢ 7.1 (relative neutron mass 18 (_number of SU-gqads
uzonkamu na CE-4. M) without neutron deficit)

Jlumuit — «<meepooe cocmoanuey



http://www.elit-cons.com/index.php?option=com_content&view=article&id=29%3A2009-l-r-&catid=1%3A2009-06-17-08-50-13&Itemid=25&lang=ru
http://www.elit-cons.com/index.php?option=com_content&view=article&id=29%3A2009-l-r-&catid=1%3A2009-06-17-08-50-13&Itemid=25&lang=ru
http://www.elit-cons.com/index.php?option=com_content&view=article&id=29%3A2009-l-r-&catid=1%3A2009-06-17-08-50-13&Itemid=25&lang=ru

Fragment of Table of Conversions 2 (6x4). LITHIUM.
gas-1 liquid-1 gas-2 liquid-2 gas-3 solid state
3
|8 | |50 |e3 A 1
Li gasl Li ligl Li gas2 Li lig2 Li gas3 o
1 1 1 1 1 Lithium | -1
52 56 60 64 68 | 534 2
389 (2% [420 |2%s |450 2% |481 |2% |511 [2°% |542 3
5.1 13 55 14 5.9 15 6.3 16 6.7 17 7.1 18
Tabnuiel  mpeBpameHuit  xuMdaeMeHTOB  NoNo I, 2, 3, 4 (cm

http://neutronscience.com.ua/books/, 4. Tables Nel,Ne2,Ne3,Ne4 of successive conversion of
chemical elements into each other) nokassiBator 6011€€ TOPOOHO YCTPOICTBO XUMIIIEMEHTOB
U YKa3bIBAlOT TEOPETUYCCKHE MACChl BO BCEX HX HM30TONMax. MHHHMAIbHOE KOJINYECTBO
W30TOIOB JUISI OJHOTO XMM3JeMeHTa — 28, y paJHOaKTHBHBIX XHMIJEMEHTOB ITOCIE MOTEPH
TPEX O -4aCTHIL HOSBISACTCS 29 U30TOM B BUJC MATUKOHEYHOTO €Ka.

C | ON CO@I[I/IHeHI/Ie HUI'OJIOK «EXKa» C HUurojlKamMmu
N @D N «exKeln-cocenell  00pasyeT  KpUCHALIUYeCKyIo
0 *
|
T i

Y g @) pewemky (cM. puc. 7). HeliTponHsle  Hayku

o) i © pasnnyaroT TaKue BUJIBI B3aUMOJEUCTBUN
(XMMHMUYECKMX  CBsi3el)  WIOJOK  «eXelw»  —
METAINIMYECKYI0,  KOBAJICHTHYIO  (TMOJSPHYIO U
chomical  HETIOJSIPHYIO), MOHHYIO u 0CaJI0uHbIC
N bord (MeTaTUTHYECKYTO, KOBaJIEHTHYO, HOHHYIO)
XUMHUYECKUE CBA3H.

Kaxk BUJIUM, 3J7I€Ch MMaJOuYKH B
KPUCTAJTIMYECKON PEMIETKE MPUIYMBIBATh HE HYKHO,
WX POJIb BBIMIOJHSIOT UTOJIKK XuMdJiemeHToB o HH.
o ITocMOTpUM Ha BHYTPEHHIOIO XUMUYECKYIO
¢ CBSI3b B OTACIILHO B3STOM XHUMAJIeMeHTe o HH.

A
TD‘W N
aneedle

of a chemical element —
light needle

Puc.7. IIpumep Kpucmaniuueckoi
peuiemKu Ha XUMINeMEeHmax —
wexcaxy 6x4 ¢’


http://neutronscience.com.ua/books/

HaHOMHI/IM, qTo MAardMTHBIC

3aCTCKKU-<«JIUITYYKH» IFCHCPHUPYIOTCA
ABTOMATH4YCCKH, KaK TOJBKO IIPOUCXOIUT
BHCIIHECC CXKaTue napaJuiCJIbHbIX

HEUTPUHHBIX MArHUTHBIX CHJIOBBIX JIMHUM
(MCJI), He3aBUCHMMO OT WX HaIpaBJICHUS
TIBYKEHUS.

U3 puc. 8 ™Mbl BHAMM, YTO B
XUMUYECKOM JJIEMEHTE CYLIECTBYET
MHOKecTBO 30H cxatust MCJI, onn
VACPKUBAIOT CTPYKTYPY OT pa3pylieHud u
MO3BOJISIIOT TOCTPOUTHh KPUCTATUTUYECKYIO
pelieTky Jr00ro THma, JaXe Camylo
HK30TUYECKYIO.

Bepxu;m U2O0JIKA CUMB0/I1UYECKU He NOKA3aHAa

Puc.8. Maznummnuwle 3acmercku — «IURYUKU) 6 XUMITIEMEHN e
YTOYHUM MEXaHW3M MarHMUTHOW CBSI3U B BUJIE 3aCTEKKU-JIUITYUKH.
MEXAHM3M BCEX TUIIOB XUMMWYECKHX CBSI3EHA
Teneps paccMOTPUM MEXaHM3M BCEX THUIIOB XUMUUYECKHUX CBSI3€H - OH SBJISETCS OOIINM,
MarHUTHBIM (CM. puc.9).
Maznummnuie 3acmexncku —
«unyukuy (odpaszyromes npu
corcamuu napanneavrvix MCJI)

MCJI u3 2pasumonoe Ha 0CHOGe HEUMPUHO U
cynepuetmpuno (11 mup)

Puc.9
[TepexoauM K BHEIIHUM XUMHUYECKUM CBS35IM MEXKITY XUMAJIEMEHTAM.
JlaBaiiTe MOCMOTPUM Ha KOBAJEHTHYIO XMMHUYECKYIO0 CBs3b (puc. 10) ¢ MarHUTHBIMU
3acTexKkaMu-«Jiunyykamu». B uronkax ¢ CE-4 koBaneHTHas CBs3b OyJIeT OCYIIECTBISTHCS
TPEMSI MArHUTHBIMH 3aCTEXKKAMHU-WIHITYYKaM»; U 4eTbIpbMs U3 HUX ¢ CE-5.



Covalent N _
non-polar Magnetic clasps

chemical — '"Velcro fastener'

— 4 = 5 \ —— —
. = Vg / =
/ A

of needles 1 — mouku cuuusanus napannenvnuovix MCJI

linked by
a chemical bond - = 2 — mouku pacwiueanusn napanneavuoix MCJI
‘skipping rope'
a) b)

Puc.10. Kosanenmmnasn cea3w

Merammueckass XMMHYECKasi CBS3b Mapbl WTOJIOK Oy/eT WMETh OJHY MAarHUTHYIO
3aCTEKKY-JIUIYUYKY», JJIMHA KOTOPOU MOXKET U3MEHSTHCS.

HNonHast xuMuyeckas CBsI3b OyJeT UMETh 4YEThIpe KOPOTKHE MAarHUTHBIC 3aCTEHKKHU-
TAMTYYKNY.

Takum o0pa3omM, Bce XUMHYECKHE CBSI3M, HE3aBHUCUMO OT HMX THIA, SBJSIOTCS
MATHUTHBIMH 32CTEKKAMH-THITYYKAMM.

OOPMUPOBAHUE I PABUTOHA. OCHOBHBIE DHEPI'OHOCHUTEJIN

Oco0eHHO MHTEpecHa LeNoYKa MOsBIEHHs JHeproHocureneit — P'-, o’-, y -yacrwi,
AJIEKTPOHOB (€ -4acTWI]) W UIOJIOK XUMDJEMEHTOB. Bce dYacTHIbI  MOpOXKAArOTCS
MTOBEPXHOCTHBIMU XUMAJIEMEHTAMU TBEPJIbIX TEI U KUJIKOCTEH.

PaccMOTpUM MeXaHH3M 00pa3oBaHMs B -4acTHIBl — TpaBUTOHA (3TO OJIEMEHTapHAas
4acTHIla MAarHUTHOM cuitoBoit iuauu — MCJI).

T OTtkyna 6epyTcsi TPaBUTOHBI U JIEKTPOHBI?
['paBuTOHBI 00pa3yloTcs Tmocie (OPMUPOBAHUSA
Crystalline body - T 0 -4acTUIl Ha CBOOOJHBIX WIrOJKAX IMOBEPXHOCTHBIX

o -particle
P XUMDBJICMCHTOB TCJI I1I0CJIC nx BBIpBIBaHI/Iﬂ

KOJICOMIOMUMHUCS  TSOKEIBIMA O -4aCTUIIAMU U3 WX
PEIIeTOK C Pa3pbIBOM XUMHUYECKHX CBs3el (cM. puc. 11),
U3 4Yero Ccleayer, 4YTO MHOTME Tela U3 Pa3HbIX
XUMAJIEMEHTOB MOTYT MTPOU3BOJUTH TPABUTOHBI.

Kauaromuecs cBOOOJHBIE UTOJKK IMOBEPXHOCTHOIO
XUMAJIEMEHTa MPUMArHUYUBalOT XUMAJIEMEHTHI-Ta3bl W3
OKpYyJKarolel Tra3oBod cpeny, (GopMUpysS O -4aCTHUIIBI
(MarHuT C TEJIOM).

DJeKTpOHbI MeUIeHHbIe (o) W ObicTphie (€°)
MOJIYJarOTCS W3 TPABUTOHOB, a JJICKTPUYECTBO MOXKET
OBITb  «KEJIE3HBIM»,  «30JOTBIM»,  «CEePEOPSHBIMY,
«YpaHOBBIM» M T.J. B 3aBUCUMOCTH OT TOTO, Ha KaKUX

Puc.11. @opmuposanue zpagumona  XAMDIECMEHTaX ObUI CPOPMUPOBAH TPABUTOH.



Tak kak Bce XMMHYECKHE CBSI3M B MPUPOJE MArHUTHBIC, TO BCE YaCTHUI[BI MOTYT
MPUMArHUYUBATBCS JIPYr K JAPYry, 00pasys IAPYrHe YacTUIIbI-DHEPTOHOCUTEIH, HaIlpuMep,
0 -4acTUIlA U 7Y -TIAKEeT, B 3aBUCHMOCTH OT MECTa CTBIKOBKH Ha TIOJIOCaX O -4aCTHIl, MOTYT
o6pasoBaTh MO0 rpaBuToH — P -uactumy (B = o+ y7), n1MGO HSMEKTPOH - € -YaCTHILY
(" =a +vy), T.e. [PaBUTOH U JIEKTPOH SIBIIAIOTCS TpaHchopmepamu (cm. puc. 12).

OCHOBHBIE DJHEPI'OHOCHUTEJIN I u II napa/uielbHbIX MUPOB
HAa OCHOBE HEMTPOHOB WJIH HEMTPHHO

INEPBUYHBIE —
CrpykrypHas
eqununa (CE)

CE-4 u CE-5 wunwmeror «IISATEPKA»
YCTOMYUBYIO CTPYKTYPY
n3-3a BpAILICHUSA
HEUTPOHOB, KOTOpoe N S
obecrieynBaroT Nuclear force direction
BpPALLIAIOIIHAECS MCJI and motion direction
MAarHuTHKOB

N S
(«IpUBOJIHBIE PEMHUY),
MMEIOIINE HEUTPUHHbBIC
JIBUTATENH, HaJIAYUS «YETBEPKaA»
MAarHUTHBIX 3apsioB, U

CKOpOCTeH, OJM3KUX K
CKOPOCTHU CBETA «C».

HelTpoHsl cOCTOST U3 HEUTPUHO U KOHTAKTUPYIOT Mexay coboi B CE-4 u CE-5 nmocpenctom
KOBAJICHTHON HEUTPUHHON XMMHUUYECKOU CBSA3U HANOJ00ME JIMTTKON CMa3KH

“TRIO” TOP VIEW
“QUAD” TOP VIEW

Field lines of
the magnetic charge

Field lines of
Rotation of neutrons the magnetic charge
in the vertical plane

Rotation of neutrons
o -
Vin the vertical plane

Transverse field lines
of the magnetic charge

of the magnetic charge

MarHuTHbBIN 3apsj «4ETBEPKU»

MarHuTHBIN 3apsig KTPOUKH»
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MarsuTHbI€ CUIIOBBIC JTMHUHU KIIATCPKHU»

Hromnka u3
CIATEPOK»

Urosnka u3
«YETBEPOK»

CBET

BepeBka

Neutrino
magnetic
field lines
Neutron (nuclear)

force direction
and motion direction

AHOIHBIN
HOCHUTEIb-
MAT'HUTHBIN - Tpancdopmep B
rPaBUTOH OCHOBHOM Ha
WIH OCHOBE
B’ - wacTuna xumMdeMenTa Fe ¢
JUIMHOM UTOJIKU

43 CE-4

Package of needles
(from 5 to 7 pcs)

Nuclear force direction
and motion direction

0 -4yacTHIia
(uronka c
KPUCTAIINYECKUM
IIPU PA3JIOME TEJIOM U3 JECSATKOB
I'PABUTOHA (t.e. MEJIKHX
pa3pbiBe XUMHYECKOM XUMDJIEMEHTOB-
CBSI3H) ra3oB — 3TO
AJIEKTPUYECKUN

3apsij] 3JEKTPOHA U
I'PaBUTOHA)

Nuclear force direction
and motion direction




Y - YacTHIA
(maket u3 5-7
UTOJIOK WJTH TIaKeT

CBETA)
Nuclear force direction
and motion direction
AJIEKTPUYECKHNHU
—_ Package of needles
(from 5 to 7 pcs)
“3J1eKTpOH”,
e_-‘laCTHIIa KaTOHHBIﬁ Magnetic field
(mpu pazome — HOCHUTEITb-
o -4acTuua TpaHcopmep
nu T
'Y-‘IaCTHHa) \ Crystalline body

Nuclear force direction
and motion direction

Nuclear force direction
and motion direction

HNmeercs oqun
XUMHUYECKHUHA HEYPaBHOBEILLICHHbIN
IJIEMEHT - «I'A3» | «usuratens» (CE)

Puc. 12

Ilpu onpedenennvix ycnogusx ce gvluienepeduciieHHvle SHEP2OHOCUMENU U UX 8PEMEHHbIe
00beOUHeNUs. paspyumalomes Ha Oonee menkue cmpykmypul (ueoaxu u eéepesku ceéema, CE), a
makoice Ha Heumpousvl u Heumpuno (05 ll1-2o napannenvnoco mupa — «memuas mamepusy),
KOmopble CMAHOBAMCS HOCUMENAMU Mend.

O6paTtuM BHMMaHuU€ Ha TO, 4TO ¢ TOukd 3peHus HH Bcenennas mMeeT MHO:KeCTBO
napajjiejlbHbIX MHPOB, TIOCTPOCHHBIX MO OJHOMY MPHUHIIMITY, HO Ha Pa3HBIX HCXOIHBIX

HocuTensx: |-it mup — Ha HelTpone, |l-it Mup — Ha HeltTpuHo (TemHas matepust ), |1-i mup —
Ha CYIIEpHEUTPUHO U T.[I.
[IpsiMoe MOATBEPKIACHUE HCTUHHOCTUA TMpEACTaBICHUM HEUTPOHHBIX HAyK — 3TO

MuKpodoTorpadus Kpuctamia aamasa (cM. puc. 13, 14)
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according of the primary crystals Q°

Neutron Sciences (NS)

Puc.13. dnekmponnas muxpogomozpaghusn 661coKo20 pazpeuwienusn aimasa,
nOJI0JCceHUEe anoMOog y2iepooa Cnpoeyuposano na naiockocms (110).

Q,"v

|

L

@) nepeuYHbLIL KPUCMAIL C pazmepamu
ona pacuema

06) cmpykmypa  010Ka  NEPEUYHDBIX

Kpucmannog:

1 — wecmuepannas nonocms, cooeporcawjas
2asvl, cghopmuposannas us 12
XUMDTIeMEHMO8;

2 — wecmuepanHas mpyoouKa u3 2a308biX
UOHO8, NPUMASHUMUBUIUXCSL K
XUMdieMeHmam 6  NOJOCMAX — MAlo20
obvema,

3 — domen
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¢) wecmuzpannas mpyoka 2a3oeévix UOHOE 6 meJjie NePeUUHO20 KpUCMaiia
Puc.14.

[Ipu cThIKOBKE JTHOOOTO BHIA SHEPTOHOCUTENS K €KaM-XUMDJIEMEHTAM MBI MOJydaeM
TEIUIOBbIE MOHBI (CM. puc. 15). OTMeTuM, 4YTO BCE XMMAJIEMEHTHI B MPUPOJIC MEPUOAUUECKU
SBJISIFOTCS TETUIOBBIMA MOHAMH, T.€. XMMAJIEMEHT + 3HeproHocutenb. [Iporiecc mpuCThHIKOBKU U
OTCTBIKOBKHM YHEPTrOHOCUTENIEH TIPOUCXOIUT HEMTPEPHIBHO.

JlaBaiiTe pacCMOTPHM THITbI TEIIOBBIX HOHOB coriiacHo HH (cm. puc.15):

BH/IbI TEIIJIOBBIX HOHOB

N chain of a™- and e -particles,
the length of which
depends on the voltage

0. -particle

26 SU-5

1

Crystalline body, N N
which contains gas
from hydrogen to oxygen

3 Ionic (magnetic)
. chemical bond

Covalent <
chemical bond ™~

Needle or
package of light -
Y = particle

...... B* - particle -

Molecule graviton

of cuprum




Li, e —particle (electron)
i % ~86 SU-4
N

N N .
N S 5
N N
N N S

N N

Crystalline body,
which contains gas
from hydrogen to oxygen

e) e -uon
Puc.15

Ecnu Bel 00OpaTMIM BHUMAaHHME Ha YCTPOHCTBO o - M B’-yacTWIi, TO B MarHure o -
YaCTHIIbI HAXOATCS JICCATKH BUIOB MEIKHUX XUMAJIEMEHTOB. [103TOMY ONIBITHI IO MOJTYYEHHUIO
MEPBUYHBIX OCIKOBBIX COCAMHCHHUN B BOJIE, TaK HAa3bIBAEMOTO «IICPBHYHOTO OYJIbOHA», TIOJ
JICHCTBHEM BBICOKOBOJIBTHBIX Pa3psIoB B Tra3oBOW cpeae (aMMHAaK + MeTaH + BOJOPO.)
SIBJISUTACH TPSA3HBIMH, T.K. HE YUHUTHIBAIHU TCIIUMA, INTUH, a30T, KUCIOPOJI U IPYTUE MEIIKUE Ta3bl
13 MAarHUTUKOB O -YaCTHII.

AnMa3 Takke He SBISCTCS «KPUCTAIBHO YHUCTHIM», TaK Kak He OepyTcs B pacuer
TETIJIOBBIC MOHBI U3 MEJIKUX Ta30B, KOTOPhIC (DOPMUPYIOT MIECTUTPAHHBIE TPYOOUKH B aJiMa3ax.

[[Tecturpannsie TPyOOUKM B aiMa3ax MPEBpaIIaloT €ro B MOJYyHIPOBOIHUK, MPOITYCKas
CBET | AJICKTPOHBI BJOJIb TPYOOUKH, a MEPIICHIUKYIISIPHO UM CBET W DJIEKTPOHBI TPAKTUUCCKU
HE TIPOXOJIAT.

[TorynpoBOHUK TpeeTcsi, TOJNbKO KOTJa OH 3amepT, T.€. KOTJa 3JICKTPOHBI
MePEHANPABIISIIOT TIOMEePEeK TPYOOUeK, O TpaHW KOTOPBIX OHH pa3OMBAIOTCS, YBEIUUIUBAs
IJIOTHOCTH TEIUIOBBIX HOCHUTEJIEH B BUJE UTOJIOK XUMDAJIEMEHTOB.

OTMETUM TaKkXkKe, YTO KPUCTALINYCCKUE PEIICTKH JKUIKOCTEH M TBEPIBIX TEI WUMEIOT
BHYTpPCHHHE aTMOC(Ephl M3 HOHOB Ta30B W IApPOB, YTO HCKIIOYAET IMOJYyYEHHUE YHCTBIX
XUMHUYECKUX DJIECMEHTOB B 00hEME JKUJIKOCTH WJIM TBEPIOTO Tea.

B coBpemMeHHOI HayKe OTOXKIECTBISETCS YHUCTBIA XUMAJIEMEHT W YHCTOE BEIIECTBO.
T.K. BBIAEIUTH YHCTBIM XHMDJIEMEHT Ha CETOAHSAIIHUN JeHb (da W B OJvkanmeM OymyIeM)
HEBO3MOKHO, TO BCE MPUIHUCHIBAEMbIE €MY CBOMCTBA OMPENIETSIOTCS Yepe3 BEIIeCTBO, KOTOPOe
SBJISIETCS «TPSA3HBIM» H3-3a HAJIWYMS BHYTpeHHEH atmocdepbl U MOHHBIX TpyOouek. Takum
oOpazoMm, ytBepkaenne CO® o0 HamUYUM CBSI3M MEXIY TIOJIOKEHHUEM DJJeMeHTa B
MePUOANICCKON CUCTEME U €r0 XUMHUYECKUMH CBOMCTBAMM SBJIIETCS OMIMOOYHBIM.

Coraacno HH, TenJio - 3To BUOpaIus Wik XaoTUYECKOe ABMIKCHHE TEIIJIOBBIX HOHOB B
KPUCTAJUTMYECKUX PEIICTKAX TeJl, )KUIKOCTEH Mo TeHCTBHEM X COOCTBEHHBIX JIBUTATEIICH.

Coraacho HH, Ttemmeparypa — »T0 o0ObeMHass IUIOTHOCTh BCEX THUIIOB
DHEPTOHOCHTEIICH, B TOM YHCJIC TETUIOBBIX HOHOB B TBEPHBIX TENAX, KUIKOCTAX U (PU3HMUECKHUX
cpenax. Yem BEIIIIE 3Ta TJIOTHOCTH, TEM BBIIIIEC TEMITEpaTypa.

IJIEKTPUUYECKHUE 3APSIIbI

BosBparaemcst K BOIpocy 00 3IEKTPHUECKUX 3apsiiax.

[TpoBenem mapaienb.

TepMuH 3apsii TOSBHICS TIIOCJIE WCIOJB30BAaHHUS IMMOpOXa B TMEPBBIX BHIAX
OTHECTPEIHLHOTO OPYKHSI.

3apsia U3 CIpeccOBaAaHHOTO MOPOXa IMOCIE €ro BOCINIAMEHEHHS — 3TO B3PHIB C YIAapHOM
BOJIHOHM M pPa3JIOMOM XHMDJIEMEHTOB JI0 UTOJIOK, KOTOPHIE SIBJISIFOTCS HOCUTEISIME CBETA U TETUIA
M CIIOCOOCTBYIOT POCTY TeMIIepaTypbl U 00BEMOB Ta30B. Bembilika cBeTa Bcerja MOSIBISCTCS



MEPBOM, OTCIOJA OPYXKHE OTHECTpENbHOE. B 3TOM ciydae 3apsi HE MOXKET JBUTaThCA

CaMOCTOATCIIBHO.

HEUTPOHHBIE HAYKH
(HH)

COBPEMEHHASI ®U3UKA
(Co)

Ilo Bcell BUAMMOCTH, OJJIEKTPUYECKUN 3apsAl TaKXKe
JOJDKEH MMETh B IIMKO MHMPE HEKOTOPOE KOJUYECTBO

XUMAJIEMEHTOB,  YTOObl ~ MpU  pa3pylIeHUHd  Ha
KpUCTAJUIMYECKOW  pelleTke B  pe3ylbTare yaapa
MPOU3BECTH  BCIBIIIKY  CBETa, JIOKAJBHBIM  pOCT

TeMIepaTtypsl U 0OBeMOB ra3oB. Takue yCIOBHS
BBINOJIHAOT 3J€KTpoH U rpaBuTtoH no HH. O6a Buaa
3apsA0B MOCIIE Pa3pyILICHUS MPH JIFOOBIX CTOTKHOBEHUSIX
JNAIOT OJWHAKOBBIM KOHEYHBIM pPE3yibTar, T.K. OHHU
TpaHcQopMepHI.

DJIEKTPHYECKHUM 3apPS/I0OM B JJIEKTPOHE M TPABUTOHE
ABJIACTCH 0. -4acTHIA.

B oanextpruecko saMmIie HaKalIMBaHWS B CHUPAIU
IIPOMCXOJMT  BBIIICHU3JIOKEHHBIM  mpouecc.  CBer
AIEKTPUYECKOM JIAMIIBI — 3TO UT'OJIKH XUMDJIEMEHTOB.

ONEKTPOH W TPOTOH W3 ATOMHOM
MOJICIM BBITIOJIHUTh TAaKUE 3a7adu
HE MOT'YT.

DNEKTPOH ¥ TPABUTOH MUMEIOT COOCTBEHHBIC JIBUTATEIH
Y MOTYT IIEPEIBUTAaTHCS CO CKOPOCTBIO CBETA «C».

ONEeKTPOH W TPOTOH W3 ATOMHOM
MOJICIIM JIBUTATeNe HE HUMEIOT U
CaMOCTOSITENILHO TIEPEBUTATHCS B

NpUHIMIIE  HE  MOTYT. Onn
CTaTUYHBI. OXUBIAIOT 170:¢
TEOPETUKHU TOJIBKO CUJIOU
BOOOpa)XXEHUsI, YTOOBI IOJYYHUTh

YKEJIAeMbIN PE3yJIbTarT.

ONEKTPOH W TPaBUTOH Ha OCHOBE JKEJle3a HUMEKT
OJIMHAKOBbIE 3apsiabl («1mOpOXx») B BUJIE
MIPUMarHUYEeHHBIX Ha CBOOOTHBIC UTOJIKK
XUMBJIEMEHTOB MOJIEKYJI Ta3oB A0 12-TH MITYyK — 3TO
0l -4acTuLa.

VY ypaHa Kaxabplii XUMBJIEMEHT MOXET UMETh J0 3-X
0/ -4aCTHI] C TPUMArHUYEHHBIMU MOJIEKYJIaMH Ta30B, J0
20 mTyK — 3TO JAET C OJTHOM O -4acCTHULIbI 70 776 UTONOK
CBETA.

0 -4acTHIla JKeJie3a MOXKET JaTh TOJBKO 256 HWroJiok
CBETA.

Kak BuauM, 3apsiapl 3JEKTPOHOB M T'PaBUTOHOB (Teja
MarHuTOB O -4aCTHI]) — O3TO BEJIMYUHBI, KOTOPBIC
U3MEHSIOTCS B 3aBUCHMOCTH OT BUIOB XUMDJIEMEHTOB,
Ha KOTOPHIX OHHM (POPMHUPYIOTCS, W HAJIUYUS BUIOB
ra3oB, KOTOpPbIE OHM 3aXBaThIBAIOT.

DIEKTPOCTATUYECKUM 3aps]l — 3TO IENOYKa U3 € WIH

0/ -4acTHIl, BOKPYT KOTOPbIX HaBuiack nenouka MCJI u3
+

rpaBuTOHOB (P -yactuir). OH ke paano- W TEIECUTHAI,

DNeKTpOMarHuTHasi BOJIHA, KOTOPOI
HET B IPUPOJE.

Jlns

pacrpocTpaHeHHsI




T.e. JKMBas OJJEKTPOMAarHWTHAasT BOJIHA. OJTO CaMbIi
MOIUIHBIN 3apsif] Cpeau 3JIEKTPUUYECKUX 3apslioB, T.K. B
HETO BXOJSIT MHOKECTBO 3JICKTPOHOB U T'PAaBUTOHOB.

3JIEKTPOMArHUTHOM BOJIHBI
Tpebyercs cpena. Uto 310 3a cpena
SICHOCTH HET. XoTd B
JNEUCTBUTEIILHOCTU OHA IPOXOJUT
yepe3 BCE  HW3BECTHBIE  CPEJbI:
BaKyyM™m, atMmocdepy, KHIKOCTH,
KpucTaimueckue tena. Ha camom
JieJie 9TO MMOTOKHU
AJIEKTPOCTATUYECKUX  3apsAJIOB  CO
CBOMMM JBUTATEISIMA B BUJIE PATHAO
U TEJIC CUTHAJIOB.

HenoaBwXHBIM DIEKTPOCTATUYECKUN 3apsii, KOTOPBIM
paccmatpuBaer C®D, oka3bIBaeTCs, MOKET ABUIAThCS U
jnerarb. BCIIOMHUTE, KaKk B JIETHHE JHM C IIEJIKOBBIX
pyOaliek mpu MOMBITKE MOXaTh PYKY MPHUATENIO 4Yepes3
Iajiel MPOCKAKMUBAET UCKPa U3 3aps0B, HAKOIMBIINXCS
Ha ogexnae. OueBHOHO, 4YTO DIEKTPOCTATHYECKHE
3apsiAbl MOTYT NEPEABUTATHCS KaK II0 IOBEPXHOCTH
IIPOBOJHUKOB, TaK U JUAIEKTPUKOB.

DNeKTpOCTaTHUECKUH 3aps]] — 3TO
AJIEKTPOHBI U3 ATOMHOU MOJieNn?
Nudopmanuu HeT.

No information

[ToaBuKHBIE M JIETAIONTUE DJICKTPOCTATUUECKHUE 3aPSIbI
B HH Ha3bpBaloTCs 37MEKTPOCTATUYCCKUMH CHIIOBBIMU
auausiMu (DCCJI) o o6pazuy MCJI, T.k. B pu3mdIecKux
OTIBITaX OHM JAIOT a0COIOTHO OJJUHAKOBBIC KAPTHHKH.

OCCIJI-ku MOTYT YUIMHSATBCS U OOBEIUHSATHCSA 32 CUET
XUMHUYECKOM CBSI3M B BHJAE MArHUTHBIX «3aCTEKEK-
JUITYYEK» O METPOB U JTaKe KUJIOMETPOB B MOJTHUSX.
Jmuaa DOCCJI B 3aBUCHMMOCTM OT IUIOTHOCTH Ha
MTOBEPXHOCTU TEJI MOXKET M3MEHSTHCS HENPEPBhIBHO, TO
VIJIMHSACH, TO  yKOpauuBasick. Hampumep, eciu
npuOIN3uTh K Tpanchopmatopy Tecnsl pyky, To DCCJI
PE3KO YIIUHATCS. Y Opaiu pyKy — BC€ BOCCTAHOBUJIOCH.

No information
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OCCJI oOmamaror emie OJHHUM  3aMedaTesIbHBIM
Ka4eCTBOM MPUMAarHU4MBaTh K FOKHBIM IIOJIOCAM
HaBuTbix MCJI rasel u mapel >KMAKOCTEH, co31aBas

000JI0UKY.
chain of o - and e -particles,

MFL the length of which
\ depends on the voltage

N
sh AL A
7 7 W %

—

ESFL - electrostatic field line
(charge)
InekmpocmamuuecKkuil 3apsao

—

chain of o - and e -particles,
MFL the length of which
N \ depends on the voltage
S Envelope
of anchored
—-gases and vapors

—

ESFL - electrostatic field line
(charge)
Hugpopmayuonnwiii 3nempocmamuueckuii 3apao

Takum o6pazom, DCCJI kpome paamo- U TEIECUTHAIOB
HeceT B 00010uke MHGOPMAIMIO O BKYCE W 3amaxax u3
30HBI €€ CTapTa.

OTy UHPOPMAIUIO HCIOJIB3YIOT 3KCTPACEHCHI IOCHE
toro kak wuH(opmaruonueie OCCJI 3acTpsHyT Ha
TPaHUIE KPUCTAUTMYECKUX Tl C ITUIGHKOW BOJIBI
(Ipyrux >KUAKOCTEH). DTO TYEHKU MaMSTH.

DTOT MPOIECC XOPOIIO U3BECTEH U3 IIKOJIHHOU (U3HUKH.
OCCJI mnocime ciauBa BOJILI M3 JIEHACHCKOW OaHKH
buKCUpPYIOTCSI B €€ IUICHKE M peIIeTKEe CTeKJa.
[Ipuunnoit ¢ukcaruun DCCJI B pemieTke SBIAETCS
pa30yxmas oT Boxabl HH(pOpMalMOHHAs 000JI0UKa,
KOTOpass MNPUBOAUT K HUX  3aKIMHUBAHUIO B
IIPUTPAHUYHOM 30HE.

No information

DNEeKTpOCTaTUYECKUI 3aps]l COJAEPKHUT JBa BHJA
ANEKTPUYECKUX 3aPsI0B, IPUYEM OTPULATEIBHBIN 3apsal
— IOXKHBIM TOJIIOC HAXOIWUTCS HECKOJBKO BIIEpeIn
OTHOCHUTENIBHO ITOJIOKUTENIBHOTO 3apsiia — CEBEPHOIO
IIOJIFOCA.

No information




[Io »toii mpuumne OCCJI-kM MOTyT HCHOJIB30BaTh
TOJIBKO  IOBEPXHOCTHBIE  CJIOM  IPOBOJHUKOB U
JTURJIEKTPUKOB.

B npupone Ha NOBEpPXHOCTAX BCEX Tel CBOOOJHBIE
UTOJIKM XMMDJIEMEHTOB MMEIOT CEBEPHBIE IOJIIOCA, T.K.
XUMDJIEMEHTBI — 3TO YCIOBHBIE CEBEPHBIE MOHOIOJIIOCA.
K 3Ttum ceBepHbiM nostocam 1oxxHbIe nontoca DCCII-ok
MPUMAarHMYMBaIOTCA, a TMPOHUKATh BIIYOb MeENIaeT
cesepHbli noaoc MCJLL

OpHako Mpu CKOPOCTHOM BXOJI€ B PEIIETKU 3TOT Oapbep
JIETKO MPEOA0JIEBACTCA.

OCCJI MOryT CKpy4uBaThCs B IIHYPHI U BBICTYNATh Kak
OJIHO LIEJIOE B TEX K€ PAJAMO U TEJE CUTHAJaX.

PA/IMOAKTUBHBIE BEIHIECTBA.

[IpocThie XUMAJIEMEHTHl UMEIOT IIECTh WUIOJOK-MAarHUTUKOB (OHU K€ HWIOJKH CBETa,
TEIJIOBbIE YHEPTrOHOCUTENH), @ PAAUOAKTUBHBIE XUMUYECKHUE AJIIEMEHThl — BOCEMb. [[Be UTOIKU
Y3 BOCBMM MOT'YT JOCTAaTOYHO JIETKO OTJIAMBIBATHCS OT XMMDJIEMEHTA U CTAHOBUTBLCS CBETOM,
TEIJIOBBIM 3HEproHocurenaeM. OgHAKO Il TOro, 4YTOObI BEIIECTBO M3 PaJAMOAKTHUBHBIX
XUMDJIEMEHTOB, UCITYCKAIOIIUX TOJIBKO CBET, UTO MCIOJIB3YIOT OAKTEPUHU U KYKU — CBETIISTUKH,
MPEBPATUIIUCH B OOILIETIPHUHATOE PAIMOAKTUBHOE BEILIECTBO C MOCTOSHHBIM U3JTyUYCHHUEM O-, 3- U
Y-4aCTHIl, HEOOXOJMMO HAJIMYME Yy HEro CreluaJbHON KpPUCTALIMYECKOW pemeTku (CMm.

puc. 16).
Kpucmaﬂﬂuuecmlﬂ pewemka Kpucmaﬂﬂul{ecmzﬂ pewemKa us3 I/I3 puc.16 BI/II[HO, qToO
U3 6OCOMUKOHEUHBIX «€diCeliy C  6OCbMUKOHEUHbIX — «edceil» ¢  pelleTKa  BEIIECTBA B BUJE
NOJIHOCMbIO xXumuyecKku 4acmuyHo CBABAHHbBIMU MYEJINHBIX COT UMeEET 50%
CBA3AHHbIMU UucoaKamu HEe USOoJIKAMU - amo

_ _ CBOOOJIHBIX UTOJIOK XUMAJIEMEHTOB,
uwzyttaem a- u y -yacmuuybvl, pa()uoakmueHoe eeuecmeo
HO ucnyckaem f-uacmuyol ¢ o-, f- and y- uznyuenusmu. KOTOpPEIC 3aXBaTBIBAIOT pH

MOMOIIM  HOHHOM  (MarHUTHOM)
XUMHUYECKON CBSI3M XHUMDJIEMEHThI-
rasbl BHYTPHUKJIETOUHOMN
atMocepbl U CTpOST Tejla o -
yacTull. O4eBUIHO, YTO BEIIECTBO

S MOXET MPOU3BOAUTH HAMOOJIbIIEEe

\/W e ot sntes | o -particles KOJIMYECTBO (L -4aCTHILI, YEM JIPYTUX
with “’°Sﬂ“‘°"f°““f°>|< yacTul, T.K. B 3TOM Clly4ae

/\ /\ /\ pabGotaet Bech 00beM pemieTku. Ha

Kpucmannuueckasa pewiemka ypana BTOPOM MECTC IO KOJIHUYCCTBY
Puc. 16 qacTul H3 TOro K€ BCIICCTBa

HaxonaTcs [’-4acTULBI, T.K. OHH
(bOpMUPYIOTCS TOIBKO HAa €T0 TOBEPXHOCTH M3 TTOBEPXHOCTHBIX XHMAJIEMEHTOB.

Ha tpeTbem MecTe 110 KOJIMUECTBY YACTHI] HAXOASATCS Y -4aCTHULIbL, T.K. OHU MOSBJISIOTCA
rnocie pasnoma B -4acTull Ha o -4aCTHIBI M Y -TIAKETHI.

OOoramnieHue OKCHMJAa ypaHa — 53TO YBEJIMYEHHE KOJIMYECTBA O -4aCTHI[ B €ro
KPUCTANIMYECKON PEeIIeTKE 3a CUEeT MEJKUX XUMAJIeMeHTOB-razoB. Hampumep, oOoraiieHue
MEJIKOJUCIIEPCHOTO OKCHUJIA ypaHa MOKHO OCYILIECTBUTh, pa3MECTUB OKCHUJ] ypaHa B KaMepe C
BBICOKMM JaBJICHUEM Ta3a. 3aTeM W3 3TOro 0OOrallleHHOTO MOPOIIKa MPECCYIOTCS TabJeTKH,
KOTOpBIE 3aKJIaAbIBaIOTCA B TBOJIbI aTOMHBIX PEAKTOPOB.

Bun cBepxy

\VEAVARV/

o~ -particles o~ -particles




