sl nepHbIC peaKInn

ypokK (u3nku B 11 kimacce



IL1an ypoka.

[loBTOpEHUE NPONAEHHOro MaTepuana.

3yuyeHne HOBOro Martepuana: noHaTue o
A0EepPHON peakLnn; NpMMepPbl 1 MEXaHU3M
0EepPHbIX peakLunn; 3HepreTuYecKnm
BbIXO[ SAEPHbIX peakLum

PelleHne 3aaay4
[logBeaeHne utoros. /loMallHee 3agaHune



Llemu ypoka

IT0O3HAKOMHUTH yUAIIUXCS C SJACPHBIMA PEAKIIUIMHU, C
MPOLIECCAMU U3MEHEHUS AaTOMHBIX A1€EP, IPEBPAILICHUEM
OJHUX SJIEP B APYTUE IO ACHCTBUEM MUKPOYACTHII.

JIoOUTHCS MIOHMMAHMS Pa3HULBI MEKTY XUMHUYECKUMHU
PEAKIUIMM COEIMHEHUSA U PA3BEINHEHNUS AaTOMOB 3JIEMEHTOB
MEXIy COOOM, 3aTParuBarOIIMe TOIBKO AIEKTPOHHBIC
000JIOUKH, W SJICPHBIMHU PEAKIUSAMHU IPEBPAIICHUS OTHUX
XMUMUYECKHX IJIEMEHTOB B JPYTHE.

3aKpEIUTh YMEHUE MUCATH SIJIEPHBIE PEAKIIUN.

Pa3BuTHre HaBbIKA pacyeTa SHEPTETUUYECKOTO BBIXOIA AAECPHbBIX
PEAKIIUN.



1. KakoB coCTaB aTOMHBIX
2. Kak 0OBSCHUTH CTAOMITBH
ATOMHBIX SIJICP
3. Ha3oBure cBOMCTBA SICPHBIX
CHJL.

4. YTto TaKoe dHEprus CB3M sapa’?
9. [Touemy Macca sapa He paBHa
CyMME€ MacC MPOTOHOB U
HEUTPOHOB, BXOJSIIUX B HETO?




AOPO (aToMHOe€)— 3TO NONoXUTENBLHO 3apaXXeHHas

LeHTparnbHasi YHacTb aTomMa, B KOTOpOou cocpeanotodeHo 99,96%
ero maccel. Pagnyc agpa ~10 m, 4to NnpnbnumsnTenbHO B CTO

TbiCAY pa3 MeHblle pagunyca BCero aromMa, onpegendemMoro

pasMepamMmu ero 3nNeKTPoHHON 000No4YKknU. ATOMHOE S4P0 COCTOUT
N3 NPOTOHOB U HEUTPOHOB. /X obLee KoNMYecTBO B Aape
ob003Ha4vatloT bykBomn A 1 HasbIBAlOT MAacCoBbIM YncrioM. Yucno
NPOTOHOB B s4pe Z onpeaendeT afiekTpuyecknn 3apsaa aapa v
coBnagaeTt ¢ aTOMHbIM HOMEPOM 3fIeMeHTa B Nepunognyeckomn

cucteme anemeHTos [l. . MeHgeneesa. Ynucno HeMTpoHOB B

aape MOXeT ObITb OnpeaeneHo Kak pasHOCTb MeXxay MacCOBbIM
4YMCNOM SiApa U YNCNOM NPOTOHOB B HeM. MaccoBoe Yncro — 3710

YNCJI10 HYKITOHOB B A4pe.



AOEPHbIE CUJIbl — 310 Mepa
B3aMMOOENCTBNA HYKITOHOB B
aToMHOM aape. VIMeHHOo aTu

CUIbl yoepXmnearT OAHOUMEHHO

3apAKeHHble NPOTOHLI B A4pe,

He gaBas UM pasrneTeTbca noa

OENCTBUEM SNEKTPUYECKUX CUTT

OoTTalnkKnBaHuS



CBoUWCTBaA AO0EPHbIX CUJT

- TOJIBKO CUJ1bl NMPUTAXEHUSA
2 I yen.ed

OMMAdiAKUHBAHUe

RpuUmAMNCeHue

- BO MHOro pa3 bonblue KyJTOHOBCKUX

- 3apsiaoBas HeE3aBMCUMOCTb

- B3aMMOOENCTBYIOT C OrpaHNUYE€HHbIM YXACIOM
HYKITOHOB

- KOPOTKOAENCTBYIOLLMNE

- HE ABMAKTCA LEHTPanbHbIMM
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[Tpu oOpasoBaHuU sapa M3 Hy’/gﬁ g
IPOUCXOAUT YMEHBIIEHUE DHEPIUA

SIApay 4TO CONPOBOKIACTCS .
YMCHBIICHUEM MAaCChly Ta €a MAacCCa
sapa J0JLKHA OBITh MEHBIIIEC CYMMBL
MACC OTJICJIbHBIX HYKJIOHOB,
00pa3yoIMUX 3TO SIAPO




Aoepnan peakuyusa = 310 PO ﬁ \Z\_ %ﬁ
B3aUMOAEHCTBUS aTOMHOIO siApa ¢

APYrMM SAAAPOM WJIH 3JIEMCHTAPHOM
YaCTUIIEHy COMPOBOKIAIOIITUNCH
N3MEHCHHEM COCTABA U CTPYKTYPhI
A(a,b)B um

A+a — B+b



Buabl siAepHbBIX peaknuu: , E
= yepe3 CTaauio o0pa3oBaHMUs cocmw%ﬁ/ 11
- mpsAMast sacpHas peaknus (dHeprus OOJIbIIe
10 M>5B)

= O]l ICUCTBUEM PA3JIMYHBIX YACTHIIA
IIPOTOHOBy HEUTPOHOB sas

- CUHTE3 SJIeP;

= JICJICHUE SJep

= C NOINIOIIICHUCM JHCPI'MHK U C BBIIACICHHUCM

SHEPTUU
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[lepBas agepHada peakymsi bbina ocyLecTBeEHa
9. Peszepdopaom B 1919 rogy B onbiTax no
ODHapy>XeHUo NPOTOHOB B NMPoAyKTax pacnaja
apep Pesepdopa bombapanpoBan atomMmbl a3oTa
a-4actuyamu. ['lpu coyoapeHun 4actuy
npoucxoauna aaepHas peakuus, npotekaBLlas
No cneayrLlen cxeme:

14 4 17 +1H
N+, He— O+ H



" J———
[lepBas peakunsa bombapanpoBKN aTOMOB
ObICTPbIMU 3aPSKEHHBIMWU YacTULLAMM

Oblna ocyulecTBrieHa C NOMOLLbIO NPOTOHOB
BornbLLUON 3HEPIrNK, NONMYYEHHbIX Ha

yckopuTtene, B 1932 roay.

?L,+1H 4 4
Lt —*2He+2He.



" S
peakuunn, NnpoTeKkaroLme npu
B3aMOOeNCTBUN A0ep C

HEUTpPOHaMM
144B +89K +3l
a r 1,
235U+1 ~ - 30 :
92 ot \,

04
Xe+ Sr+2 1.



YcnoBuda npoTtekaHnAa aaepHbIX

peakuum.

[1na ocyllecTBneHna agepHon peakumm noa
OEVUCTBUEM [10/10KUMESTIbHO 3apsXKeHHOU
yacTuubl Heobxoammo, YTobbl Yyacmuua
obriadarna KuHemu4yecKkou aHepaueu,
OOCTaTOYHOW Anga rnpeodosieHus oeucmaeus cursi
KYJTOHOBCKO20 ommaJsikueaHUus.
HesapaXeHHble YacTulbl, Hanpumep
HEWTPOHbI, MOIYT NPOHUKATL B aTOMHble A4pa,
obnagas ckosnb YyrogHo Marion KUHETUYECKOM

QHeprmen.



bonbLion NMMHENHBLIN YCKOPUTENb




JInHEenHbIN yckopuTenb




bonbLion agpoHHb noep
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AmMepukaHckasa HaumoHanbHas nabopartopusi yckoputenem

aNeMeHTapHbIX YacTuy, umeHn Pepmu




BeIxoa siiepHON peaknuu -
IHepzemuueckKum 6bIX000M SANCPHON PEAKIIUM

- /
C
BCJIMYHNHA

Q=(MA + MB - MC - MD)*931,5)>
Q=AM *931,5 M>B,

ric MA 1 MB — maccel ncxonHbiX nmpoayktoB, MC 1 MD — macchl KOHEUHBIX
MPOAYKTOB PEaKIUHa

Bemmunaa AM ua3piBaeTcs 1e(eKTOM MAaCCa

SlnepHBIC peakIMK MOTYT IpoTeKkaTh ¢ BelaeacHueM (Q > 0)
win ¢ noromicareM >Heprun (Q < 0).

Bo BTOpOM ciyuyae mepBoHavYaabHAsS KMHETHYCCKAs SHEPTHS
HCXOAHBIX MPOJIYKTOB JOJKHA IPEBhINIATh Bennunny |Q),

KOTOpPasA HA3bIBACTCA RHOPOCOM peaKuuu



" S
[1pn peakuun cnmaHna agep

OenTepua n TpUTug
Bblaensaetcsa 3,5 MaB/HyknoH. B

LeSTOM B 3TOU peaKunn BblOensaeTcs
17,6 MaB

)3
Ht 0= Het at176MsB
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MexaHuU3M sgepHbIX f,'{i

[1Ba aTana aaepHoOU peakuun:
-nornowieHne 4YacTuubl AAPOM U obpa3oBaHue

BO30OyXXOeHHOoro aapa.

-CNyCKaHune 4yaCctTuubl AAPOM npoucxoouTt nogodbHo
ncrnapeHnto MoneKkyrnbl C NOBEPXHOCTU Kansun XXUOKOCTH.
[TpOMEXYTOK BpEMEHN OT MOMEHTA MOrnoLeHna S4p0M

nepBMYHON YacTuLUbl 4O MOMEHTa UCMYyCKaHUA BTOPUYHOW
YyacTuubl cocTaBnaeTt npumepHo 10-12 c.

," (
N




[1pn apepHbIX peakunax BbIFIOJ'II-ﬁt\QW \
3aKOHbl COXpaHeHwuA: 7 |
.. 1\ g}

- UMNYIbCA;

- SHEpPruu;

- MOMEHTAa UMMNYNbCa;
- 3apana;

- 3aKOH COXpaHeHUs Tak Ha3biBAeMOro
6apuoHHO20 3apsida (T. e. Yncna
HYKIMOHOB — NPOTOHOB N HEUTPOHOB);

- 3aKOHbI COXpaHeHUA, cneundunyeckme
ana agepHou oUsnKm n OU3nKn
aNeMeHTapHbIX YacTul,.




1. UTO Takoe aaepHasa peakuyma’?
2. B yem oTnnume agepHon peakumm ot Xummu4yeckom ?

3. Novyemy obpasoBaBLUMECS AApa renng pasreTatoTcH B

NPOTMBOMOSIOXHbIE CTOPOHbI?
4. AlBngaetca nu agepHoOn peakums UCNyckaHUa o —

yacTuubl Sapom?

.

] 4 4
3L1 + 1H o 2He + 2I-Ie.
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5. [lonuwinte aaepHble peakuuu:
-49Be+11H — 51OB + 7



"
5. [lonuwinTe aaepHble peakyun.

e 14 4 . 1
o 'N+,"He —7 + 'H

+ AL+ ‘He — P +7
(1934 r. VpeH Kiopn n ®penepuik
yKonuno-Kropn nonyyunnu

paanoakTUBHbLIN n3oTton dpocdopa)

.0 4 30Q; 1
? + ,"He — ,”Si + 'p



Onpegenute 3HepreTM4ecknuin Bbixoa

A4epHON peakuumn . Macca atoma asoTa
14,003074 a.e.m., aTtoma kucnopopa 16,999133a.
e.M., atoma renus 4,002603 a.e.M., aToma
Bogopoaa 1,007825 a.e.m

14 4 17 +1H
N+, He— O+ H



IHEPI'NA CBA3UN ATOMHOI'O AOPA-
9TO MUHUMarIbHasa dHEPruga, KoTopas
Heobxoanma as1si MoNHOro pacLUensieHns
a4pa Ha oTAeNbHble HYKIMOHbI. PasHOCTL
MeXay CyMMOW Macc HYKIMOHOB (MPOTOHOB U
HEUTPOHOB) N MAacCOW COCTOALLErO U3 HUX
aapa, YMHOXEHHas Ha KBaapaT CKOPOCTU
CBeTa B BaKyyMe, U eCTb 3HEpPrms ceda3n
HYKIMOHOB B A4pe. QHEPrusa CBs3u,
npuxoadaLasca Ha oguH HYKMOH,

Ha3blBaeTCcA yOoenbHOW aHeprmen cB4a3u.



1)%0 +11p — 10n+
2)511B+ 24He — 10n +
m 3) 714N+ 24He — 1780 +
4)126C + 10n — 49Be +
5) 2713 Al+ 24He —3015P +
s 6) 2411Na —»2412Mg + 0-1e +

» OTBeTbl: a) 24He; 0)189F; B)714N;
r)10n; a)y; e) 11p



