PdPusnka atToOMHOro aapa

[Mpe3eHTauus gnga 11 knacca no gpusunke.
ABTOp: yuyutenb dunsmnkm MKOY Jlyrosckon COLL

30HasIbHOro paoHa ANTancKoro Kpas
KasaHueBa TatbdaHa PomMaHOBHa



MeToabl HabnOAEeHUA U perncTpaumm 3apsi>KeHHbIX
yacTtuy

doTorpadmnmn Kkamepbl BunbcoHa un
TPEKOB 4acTuLl, NOJIy4YEeHHbIX B
KaMepe BunbcoHa.




AHTyaH AHpu Bekkepenb (1852 —

1908) — dpaHUy3CKNU1 PU3KK.

Bekkepenb nccnenosasn NlOMUHECLEHUMNIO COMEN
ypaHa, 1, 3aKOH4YMB paboTy, 3aBEpPHY/I

obpasey — y30pyaTyro MeTaNITMYECKYIO
NAACTUHKY, MOKPbITYIO YPAaHOBOW CONblO, — B
YEPHYIO, NJIOTHYO, HENPO3paUdHyto byMary un
NOJIOXWJ ero Ha KopobKy ¢ oTorniacTuHKamMu,
BbIHYB no3>e KOpobKy C poTonnacTMHKaAMn U
nposiBUB X, bekkepenb 06Hapy>Xun, 4To OHU
3acBeYyeHbl — Ha poTonnacTUHKE NPOsIBUIOCH
n3obpaxeHne ysopyaTton MeTaniInyeckomn
NNacTUHKKU. Bekkepenb NpeanonoXun, 4To 3To
6bIN10 BbI3BAHO KaKUMU-TO APYrUMU NydaMu, TakK
KaK CBET NomnacTb Ha NJACTUHKK He MOr.

K Tomy BpeMeHU Bekkepenb NOHUMan, 4To n3siydeHne MMeeT CBO 0Ccobyto
npupoay. Ha Hero Henb3s 66110 BO3AENCTBOBATbL HU NOBbILWEHNEM
TemnepaTypbl, HU U3MeHeHneM agasneHunsa. Kpome Toro, UM 6b1s10 BbISCHEHO, YTO
OHO OKa3blBaeT 6monornyeckoe Bo3aAencTeme, Ha Tene camoro bekkepens ot
HaXoAMBLUErocs B ero KapMaHe rnpenapaTta obpa3oBannucb 40/r0 He
3aXXUBaBLUME A3Bbl.



PaaMOaKTUBHOCTb

PaAuMoOaKTUBHOCTb —CMNOCOBHOCTb HECTabubHbIX Saep
CaMOMpoOMN3BOJIbHO MNpeBpallaTbCca B Apyrue a4pa,
COMpPOBOXAAKLEEecs NCMYCKAaHMEM YacTull.

CBOMCTBa paAMOaKTUBHbIX NpeBpaLleHUn:

CKOPOCTb paANOaKTUBHbIX NMpeBpalleHunmn (paanoaKTUBHOIO
pacnaja) NocTosgsHHA M He 3aBUCUT OT BHELIHNX BO34ENCTBUMN;
paAnoOaKTUBHbIE NMpeBpaLleHns CONPOBOXAAKTCA Bblae/eHUeM
SHepruu.



Tpy TMNa paANOaKTUBHOCTMH




CBoucrBa anbda, 6era u ramma
U3J1ly4YeHMUS

anbda-yacTuuya ]
4 l re (aapo aToma ren Y
Y —nyuu —
O 3/1eKTPOMArHUTHbIE
BOJIHbI MaJIOMn

bera-yacTmua A/VIHbI BOJIHbI
1 (3neKTpoH) 108 -10 cm.



Mapua CknoaoBckas-

Kropwu (1867 — 1934) — nosibCKUN U
dpaHUYy3CKUN PU3NK U XNMUK,
(BNepBble XeHLWMnHa 3aHaa Takyo
AOo/MKHOCTL). C 1914 roga —
ANPEKTOP OTKPbIBLIErocss MHCTUTYTA
paauvs.

BmecTe c I1. Kiopu nccneposana
paanoaKTUBHOE N3/Ty4YeHne conen ypaHa.
OTKpbla pagnoakTUBHbIE 3/IEMEHTbI
NOIOHUN 1 Topun. NMonyunna
MeTanamyeckun paagumn. icnoitana
MHO>ECTBO 3/1EMEHTOB Ha
pPaANOaKTUBHOCTb, U3y4mnsa CBOMUCTBA
pPaAMOaKTUBHbIX 3/IEMEHTOB.
NccnepoBana BnnsaHne pagnoakTUBHOCTU
Ha XXUBYIO KJIETKY, Npeanoxuna
MCMOJSIb30BaTb PaANOAKTUBHbIE 3/IEMEHTHI
B MeauumnHe.



NMbep Kropu (1859 — 1906) —
(dpaHUY3CKUN PU3NK.

C 1897 roga HauyMHaeT 3aHUMATbCH
aB/IeHUEeM paanoakKTUBHOCTU. OAUH U3
co3paTenem yyeHus o
paanoaKkTUBHOCTN. COBMECTHO C XEeHOoMU
M. CknogoBckon-Kopun OTKpbIN
nonoHun n pagnun (1898), nccnegosan
pagnoakTuBHOE U3nyyeHune. Beéen
TEPMUH «PaANOAKTUBHOCTb>.

B 1903 rogy coBMecCTHO C

M. Cknogosckomn-Kiopu n A.

A. bekkepenem ygoctoeH Hobenesckou
npeMuun no pusunke.

B uecTb Nbepa n Mapuun Kiopn Ha3BaH
NCKYCCTBEHHbIN XUMUYECKUN

3/IEMEHT — KIOpUMN.

Mbep Kiopun Tparnyecku normd

19 anpenda 1906 roaa.



Anb(a-pacnaj




bera-pacnaj
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Aapo aToMa HerTpoH MpoTOH



®pepepuk Coaam (1877 — 1956) —
AHIMMNCKUIA paanoxmmMunk. Pogmnnca B
aHrnnnckom ropoae NcrtbopHe.

Copon cospan Teopuio pacnaga
PaANOAKTMUBHbIX 3/1IEMEHTOB, COM1acHoO
KOTOPOW HECKOJIbKO CaMbIX TSXENbIX
3/IEMEHTOB CTaHOBSATCHA YCTOMUYNBbLIMMU,
BblbpackiBas U3 CBOMX saep
HebonbLwKne, HO B AOCTAaTOYHOM
CTeNeHn pa3poO3HEHHble eaANHULbI
MaccCbl, 3apsiia U SHeprum B BUAae
anbda-, 6eta- n ramma-4dactumy,. B
npouecce paaMoakTUBHOIO pacnaja
obpasytoTca Apyrne aneMeHThI.
OTKpbI1 NpaBnno anbda-, berta-
pacnanos.

3aHUMAAChb pagnmoakTUBHbIM pacnagom paaua, Coaau
SKCNepMMeHTasibHO AOKa3asl, uYTo B pe3ysibTaTe pacnaga paauvs
obpasyeTcsa rennn. 3To bblN NepBbik AOKYMEHTA/IbHO NOATBEPXAEHHbIN
Ccnydan obpa3oBaHMsa OLHOIMO 3/1IeMeHTa U3 Apyroro.



NMpaBuno cMeweHuUA.:
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[Npwn o-pacnage anemMeHT cMellaeTcd Ha
OBE KNETKM K Hayany tabnuubl
MenpgeneeBa




NMpaBuno cmeweHuns
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Mpu B-pacnage, ecrnv NPONCXOANT U3IyYEHME SMEKTPOHA,
9NIEMEHT CMeLLaeTca Ha OfHY KITETKY bnuxke K KoHUy
Tabnuubl MeHpeneesa



dpHecT Pe3epdopa (1871 —
1937) — aHMMUNCKUN Pu3snk.

18 ntonga 1898 roga MNMapuxckon
akageMmm Hayk 6blna npeacraBseHa
paboTa lNbepa Kiopu u

Mapuun Cknogosckon-Kriopu, Bbi3BasLUas
OrpoMHbIN MHTepec Pesepdopaa. B aTton
paboTe aBTOpbl YKa3biBann, YTO KpoMe
ypaHa CYLeCcTBYIOT U Apyrue
paAnOaKTUBHbIE 31eMeHTbl. [1o3Xe
Pesepdopa BBEN OA4HY M3
XapaKTEPUCTUK TaKNX 3/1IEMEHTOB —
nepuog nosiypacnaaa.

B 1902 — 1903 rogax Pezepdopa coBmecTtHo ¢ ®. Coaamn
NpULWEN K 0bweMy 3aKOHY paanOaKTUBHbIX
npeBpaweHnn. ITo OTKpbITME CTano O4HUM U3
Ba)XXHEeNWMX HAY4UHbIX cCOBbITUM Hadana XX Beka.



3aKOH paAUMOaKTUBHOIO pacnaja
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3aBMCMMOCTb YnNCna HepacnaBLMXcsa saep B obpasue yrnepoga ot
BpemMeHu. [lepuog nonypacnaga yrnepoga paseH 5700 rner.




HenTpoH — anekTpuyecku
HenTpanbHas Yactunua. Macca
HelTpoHa m = 1,675- 10 %7 kr.
HenTpoHbl YCTONYUBLI TOSTBKO
cTabunbeHbIX aapax.
CB0OOAHbIN HEUTPOH —
HecTabunbHas YacTumua.

O>xenmc YepBuk (1891 — 1974) —
aHIMMNCKNIN pusnk. Pogunncsa B
BonnuHrroHe.

OCHOBHbIe TpyAbl YeaBuka NoCBSALLEHbI
PaANOAKTUBHOCTU N aaepHON pusunke. B
1920 roay, nccnenys paccessHme a-4actuuy
Ha sapax njaaTuHbl, cepebpa n mean,
N3Mepwuna 3apaabl 3TUX a4ep, Yem
SKCMepmMMeHTasibHO AoKa3ars
crnpaBeaMBOCTb MOAeNnn aTtoMma.
Pesepdopaa n noaTesepans paBeHCTBO UX
NopsiAKOBOMY HOMeEpY 3/1eMeHTa B
nepunoanyeckon cucrteme .M. MeHaeneesa.

B 1932 roay, nccnenysa ninydedue,
BO3HMKawuWee npu 6ombapanposke
6epunnnmneson MuUweHN anbda-
yacTnuamm, HegBuk rokasas, 4YTo OHO
npeacraBngeT cobon nNoTok
HEeMTpasbHbIX YaCcTUL — HEUTPOHOB.

B



CocTaB aTOMHOro a4apa

AQpo COCTOUT U3 NPOTOHOB U
HEWTPOHOB.

Ymncno NpoToHOB B A4pe paBHO
aTOMHOMY HOMepY 3/1eMEeHTa,
YNCNO HENTPOHOB — MACCOBOMY
yncny (NnpubnmsntenbHO paBHOMY
Macce aToMa) MMHYC 3apsa0Boe
4uncno.

flaepHble CUunbl — CUNBbI, _
AeNCTBYOLWME Mexay HYK/IOHaMun N - A - Z

(HenTpoOHaMM 1 NpPoToHaMK) aapa.



JHeprmna cea3un aapa

DHeprus cBA3u Aaapa paBHa MMHUMANbHOW paboTe, KOTOPYIO

HaZl0 COBEPLUUTb, YTOBbI 94p0 pacnasocb Ha COCTaBndaoLME
ero HyKJ1OHbI.

DHeprus CBA3M — 3TO Ta SHEPrus, KotTopas BblAENAETCS npu
obpa3oBaHUN aApa U3 OTAENbHbIX YaCTUL, — HENTPOHOB U

NPOTOHOB.
E_ = AMC?.

C

MNpu obpa3oBaHUM SApa YMEHbLUIAETCA SHEPIUS CUCTEMBI.

CyMMapHasa Macca 4actuu, BXoasilux B COCTaB s4apa, Bceraa
6onbLie Maccobl aapa.

AM = Zm +Nmn—M

A
Ae@EeKT MacChbl



yaenbHas SdHeprusa CBfi3m
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ApepHble peakumu

AoepHble peakuun — USMEeHeHUs aTOMHbIX a4ep npu
B3aMMOAENCTBUUN UX C N1IEMEHTAPHbLIMKN YacTuUUaMn Unu gpyr
C APYrOM.

71 1y — 4 4
J7Li+ 'H = %He +,%He

DHepreTu4yeckun Bbixoa AA€pPHOMN peaKuUm — 3TO
Pa3HOCTb SHEPIrMI MOKOSA A4ep U YacTul, BCTYNUBLUMNX B

peaKkuuto, U SHEPru NOKos A4EP N YacTUL, BOSHUKLUMX B
pe3ysibTaTe peakLuuu.

Q=(m,+m,-m, -m, ) c?



CnoHTaHHOE feneHune aapa ypaHa
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LlenHaa saapepHaa peakuusa



CxeMa saepHOro peakropa
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Crepixkun, coaepikalme
00OTalIEHHYIO CMECh
M30TOMNOB ypaHa

3amura OT pajgualHu

SflaepHbIN peakKTop — 3TO YCTPOMCTBO, B KOTOPOM B pe3y/ibTaTe
yrnpaB/isseMon LENHOM peakunmn aeneHnsa aaep BblaenseTcs
SHeprus.




sfianepHbIN peakTop

CrepikHU, coepKaIine
KaJ MU 1 O0p
(MOTTIOTUTEIN HEUTPOHOB)

YpaHoBbIC
010KH

3aMeUINTENb

(rpaur)

Kputnueckasa macca —
MWHMUMaNbHasa Macca
Aensdulerocd selecTsa,
NpU KOTOPOMN MOXET
NPONUCXOANTb LienHas
peakuunsa geneHus.
Kputnyeckasa macca
ypaHa coCTaBndeT 0KO0J10
50 Kr.




AnepHoe opy>xue, atToMmHasa 6omba

W CcTOYHUK HEUTPOHOB

Kputnyueckasa Macca —

\ MMHMMaJIbHad Macca
Aenduierocd seuiecraea, npu
. KOTOpOM MOXeT

/ MpoucxoauTb LienHas
peakumda aeneHu.
Kputnyeckasa macca ypaHa
cocTtaBngeT okosio 50 Kkr.

O0oJouka

235
op U (11, My <My




[Mpouecchl, conpoBoXaatoLwmne B3pblIB aTOMHON 60Mb6bI.

BbiaeneHmne orpoMHoOM
3Heprumn.

[MoBbIiLeHNe TeMnepaTypbl
ypaHa 40 MUJIJIMOHA
rpaaycos.

[MpeBpalleHne BCeEX BELLECTB,
BKtOYad ypaH, B nap.
BbiCcTpoe pacwunpeHune
pacKanéHHOoro wapa,
cXuraroulero BCc€ Ha CBOEM
nyTW.

Apkoe nanydyeHue.
O6pa3oBaHue yaapHOW BOJIHbI
60/1bLLION pa3pyLUNTENbHOW
CUNbI.

O6pa3oBaHue B MecTe B3pbiBa
BOPOHKM.




Xupocmma nocne aa4epHoro B3pbiBa




VlCI'IOJ'Ib3yeMbIe NMCTOYHHUNKN

YuebHunk dpunsmkm 11 knacc. IN.4. Makuwes, b.
b.byxoBLeB

DNEeKTPOHHOE NPUNOXeEHUE K y4ebHUKy.dunsmnka
11 knacc, Obpa3oBaHne —Meamna



