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H_[aTI)eH,H,paHaT BOBQ, SHPI/IKO CI)epMI/I :
1894-1974, 1901-1954,
MHAWUACKUI GU3HK WUTa/TbTHCKUI QU3UK
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AHTHYACTHUIIBI

Kapn AHzepcoH, 1932 T.







XapaKTepUCTUKHU JIEIITOHOB

KonunyecTtBo - 12
1. JJIEKTPOH + 3IEKTPOHHOE HEUTPUHO

2. M0OH + MIOOHHOE HEUTPHUHO - 6

3. 'TaOH + TaOHHOE HEUTPUHO

+6 QHTUYACTUIL
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JlenTOHHBIU 3apsaj,

YdacTByOT B c/;1abOM B3aUMOIEHICTBUH —
00/1a/TAI0T JIETTTOHHBIM 3aPSAA0M

L =1 nns nenTtoHOB
L = -1 a1 aHTU/1IeNTOHOB

L = 0 1151 He 1eNITOHOB

n — p+e +°Vv  HenentoHel nup
JlenToHBI € U ° V

0=0+1+(-1) -BepHOe paBEeHCTBO

3aKOH COXPAaHEeHM S JIGNTOHHOTO 3apsa
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Cna0oe B3anMoaencTBue

Pagnyc B3auMogeicTBus 107° M
[lepeHOCYMKU B3aUMOZEUCTBUS:

1. W
2. W' | BeKkTOpHBbIe 6030HbI (BUOHBI)
3. L%

1956 1. /1. llIBuHTEp

1961 1. L. ['amoy
TeopeTryecku npeacKasamu
m = 200 ['3B

1983 1. K. Pyo6wmo u C. Ban gep Meep
Onpenennin UX MacChl SKCIIEPUMEHTAIBHO



OTKpbITHE HEUTPUHO

1930 . B. [laynu : «3aKkoH coxpaHeHUst
SHEPIr'UM HapyILIAeTCsA ?»

n — p+e +7? «HEUTPOH»
1932 T. J.PepMu -  «HEHUTPUHO» -

CBOMCTBA HEUTPUHO
1.

-

°v
(@)

JJIeKTPUYECKUH 3apsiJ, PaBeH O

Macca cocTtaBisieT MeHee 1/20 000 MACChI BJIEKTPOHA
YdacTByeT B c;1aboM B3anUMOIe iCTBUH

Il mnHa cBoGOAHOTO mpobera 10™ M (1000 CB.JI€T)

CIMH Harnpas/ieH NPOTHUBOIIOIOXHO CKOPOCTHU
I BUKEHUS



B kauecTBe mncTOYHMKAa HeuTpuHO PaiiHec u KoysH
WCIIO/Ib30Ba/IU  AAEPHBIMA PEAKTOP — CaMblid MOILIHBIA
MCTOYHUK HEUTPUHO Ha 3eme. Mcmonb3oBanack peakuus
obpaTHOTO {3-pacmaza, B pe3yabTaTe KOTOPOUW POXKAAETCS
IIO3UTPOH U HEHUTPOH.
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- YcraHoBKa
_ Vetp—o>et+n
ﬂseeggtg; : COCTOsL/Ia 13 ABYX
.0 A | R (10111 THIEHOBBIX OAKOB C
_ cupHTARRATOP BOJOM, 00b€EMOM IIO 200
s7cM | _;./-/ SECEEREL 8l 1. B Bony moGasisiack
sov | (] - Mwess COMb  KaAMusi A
200 n H2O -O-CdCl2
- yBenserts
] 3pPeKTUBHOCTH 3axBaTa

I - HEeHTPOHA.

[aMMa-kBaHTBI, oOpasyeMble TIPU AHHUTHISIIUU
MO3UTPOHA U MOCJ/Ie 3aXBaTa HEMTPOHA PETrMCTPHUPOBAIUCH
B pe3epByapax, HATTOJTHEHHBIX XUITKIM
CUUHMUAIAMOPOM. YCTAaHOBKA ObIJIa OKPY)XeHa 3alUTOU
13 mapadrHa ¥ CBUHIIA.
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Kinaccudpukamnusa agzpoHoB

AnpoHBI

bapuoHBbI
bo3oHBI, yyacTByroLIME B QepMHOHBI, YYaCTBYIOLIHE B
CHUJIbHOM CHUJIbHOM BBaHMO,ZLEfICTBHH
B3aMMOJeHCTBUU
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CrpyKkTypa agpoOHOB g‘

| A \
1963 1. M. lesisiman m /l.LiBenr

['mnoresa : «HykmoHbI cocToAT U3 3
3/IEKTPUYECKHU 3aPSHKEHHBIX YaCTULL - KBAPKOB»

1969 I. DKCIIePUMEHTAIbLHOE TOATBePXXAeHUE
KBapKOBOU CTPYKTYPbI HYKJIOHOB
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XapaKTepUCTUKU KBAPKOB

OTHocsATCs K pepMHOHaM (S = %)

DJIEKTPUYECKUE 3apsabl q =173 € (u—KBapk) mq=-/s3¢ (d—
KBapK )

Macca kBapkoB m = 3 m

baproHHBIN 3apsig — CBOMCTBO YaCTHUL, Y4aCTBOBAThH B
CUJIBHOM B3aMMOJEeNCTBUU

Ilns 6apuoHoB B = 1 umu B = %5 m1s kxBapkoB wmm B = A
IS SITIEp aTOMOB

Ins anTubapuoHoB B = -1
Ilnst He GaproHOB B = 0
= O ~ _ _
n —>p+e +°V (1=1+0+0) - BEPHOE PaBEHCTBO
3aKOH coOXpaHeHHsI 0aPUOHHOTO 3apsia



ApoMaTsl KBapKOB

KBapk AHTHUKBapK
S=" 1 S=-% 1

u,c t +4e 2 4,6, t| -%5e -3

d,s,b| -5¢ s 1d,§, b +se | -




CTpyKkTypa Me30HOB

CoCTOSIT U3 2 KBAPKOB: KBapKa M aHTUKBAapPKa

Y Me30Ha s=0
Y KBapkKa s = /2, y aHTUKBapKa s = -2
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B3auMmopgeuncTrBue KBapKoB

)Q
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liBeTOoBOM 3apsay,

XapaKTepHCTUKA B3aUMOECTBUS KBAPKOB
Tpu Trma BETOBOrO 3apsia

3e/IeHbIr

[IBeTOBOI 3apsi aAPOHOB PaBeH O — (A POHBI
OeClBeTHHI)

AHTHUKBAapPKH UMEIOT aHTHUILIBET — aHTUKPACHBIH,
AHTUCUHUMN, QHTH3e/J1eHbIN

[lonHOE YKnciio KBapKoOB - 36
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CBoMCTBa KBapKOB

baproHHbIM L/
3apsy,
DJIeKTpU4eCKUn 5 | |
3apAn -

0113 (0):10) 2 B hill | KDACHBIM IBEJIéHbe/'I ||




PyEpaMeHTaAbHEIE TaCTHI B
bo3oHbI ®epmMUuOHBI
[lepeHOCYUKH JlenToHb! KBapku
B3aUMO/,€CTBUA g=-1 q=0 q=+% q=-Y
dotoH (1) D1eKTpOH Sieelélil; ZIHHPIOOG u d
MrooHHOe
['paBuToH (1) MrooH T © S
['nrooH (8
(8) Taom Tauc)HHoe " b
HEUTPUHO
Buon (3)

Bcero 12 Bcero 36
Bcero1
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B3zaumMoagencTrBue KBapKoOB

Y4acTBYIOT B CUJIBHOM B3aUMOJENCTBUU
[lepeHOCYMK B3aUMOAEUCTBUS KBAPKOB — ITITFOOH

[7T'00H mepeHOCHUT LIBETOBOU 3apsij, [IBeT-
aHTHIIBET

KonnyecTBo mmrooHOB — 8=6(11B) + 2(06ecis)

(KpacHBIM-aHTUCUHWM, KPACHBIM-aHTU3€/IEHBIN, CUHUI-
AHTHUKPACHBIU, CHHUU-AaHTU3€/IEHbIU, 3€/I€HbIV-
AHTUKPACHBIH, 3€IEHBIN-aHTUCHHUIA)



KpPacHbIW KBapK
CUHWH KBapK

."

rMIOOH

CHHMI KBapK

KPacHbIW KBapK
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Oco0eHHOCTH B3aUMO/IeMCTBUSA
KBapKOB

[Tpu cviibHOM B3aHMMOZEHCTBUH MOIIOIIeHNE 1
W3/TydeHre ITI00HA U3MeHsIeT 11BeT, HO He apoMar
KBapKa

[Tpu cnabom B3auMoIeiCTBUY N3MEHSIETCS
apoMaT KBapKa (HEMTPOH IIpeBpaIlaeTCs B
IIPOTOH), HO 1IBETOBOM 3apsi/; KBapKa He
M3MeHSIeTCsI
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bo3on Xurrca - «dacruiia bora»




bonbuion azpoOHHBIN KO/LIaUgep

bonpmoin agpoHHBIM
KOo/UlaZiep - KpylHeuiuas B
Mupe YCTaHOBKA  JJId
YCKOPEHUsI, HaKOIUIeHUS U
CTOJIKHOBEHUSI ITyYKOB YaCTHUIL],
CBE€PXBBICOKUX DHEPI'UH .
/l1Ha BaKyyMHOI'O KOJIbliQ, B
KOTOpOM  OyZyT YCKOPSTBCS
YACTULIBI, - 277 KM
MHayKuysi MarHuTHOTrO IIOJIf,
YAEPXXMBAIOLLIETo YACTHULLBI
BHYTPHU KOJIbLIQ, - 10171
TeMnieparypa BHYTPH KOJIbLIA —
-271°C
Cnia ToKa B CBepXIIPOBOASILIEM

Kabese — 1, 8 MyIH. A
http://www.youtube.com/watch?v=ABVQoSPAoiE




HMcrmonb3oBaHHBIE peCcypChl:

http://www.youtube.com/watch?v=ABVQoSPAoiE
Pucynku ns MuTepHeTa

YuyeOHUK B. A. KacesgsaoBa «®u3uka. 11 Kjiacc»



