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[ToBTOpEHHS TeOpeTUYHOro Mmartepiany

1. flapa no3HA4alOTLECA THM K€ CHMBOJIOM, IO 1 HEHTpaAILHII aTOM:
4 A
zX abo 2 X7,

ae X — CHMBOJI XIMIYHOI'O €JIEMEHTA, Z — NOPAJKOBHI HOMEP XIMIYHOIO €JIEMEHTA B
nepioan4Hiii cucteMi eneMenTiB Meneneesa, A — MacoBe 4HCIIO Apa.

2. 3apsj anpa J0OpiBHIOE Ze, e e — BenuduHa 3apany nportoHa. [lopsakosuii
HOMep Z 301raeTbcs 3 YHCIOM MIPOTOHIB B SIAPL.

Macoge uucno A — 1ine 4ucno, HallbIMK4Ye N0 aTOMHOI MacH, BHPa)XeHOI B
a.0.M. BoHO BH3HA4ae 4KMCIIO HYKIIOHIB, TOOTO 3arajibHE YHCIIO MPOTOHIB 1 HEHTPOHIB
B saapi: A=Z+ N . Toai 4ucio HeHTPOHIB

N=(4-2). (9.1)

3. Maca sapa MeHIle, HI%K CyMa Mac CKJIQJ0BHX HOro HYKIOHIB. Pi3HuIs Mix
HUMH Ha3HBAEThCS 1e(PEKTOM MacH.

Am =Z My + (A4-2Z)m,—m,. (9.2)

il [+ ”IIH — Madca iBDTDH}’ BOIOHIO, M, — Maca aTomMa., my, — Maca HE‘ﬁTpGHH.
1




[ToBTOpEHHS TeOpeTUYHOro Mmartepiany

4. 106 po3menuTy Sapo HAa OKPeMi HYKJIOHH 0€3 Ha/TlaHHA IM KIHETUYHOI eHe-
prii, HeOOX1/ITHO BUTPATUTH €HEPTII0 E;, KA HA3UBAETHCSA EHEPTIEI0 3B A3KY.

2
EBB:(ZmiH+(A—Z)m”—ma)*C , (9.3)

1€ ¢ — LIBUAKICTH CBITJIA.
SIK1110 MacH BUPA3HUTH B a.0.M., TO €HEPris 3B’ A3KY 00YHCIHETHCA 3a (POPMYII01O:

E, =931,5Am (MeB), (9.4)

5. Tlutoma eHepris 3B’ SI3KY Epr — €HEPTIA 3B SA3KY, AKA MPHUIIAIAE€ HA OJMH HY-
KJIOH:

EBB

€ = ? : (9.5)

6. SlmepHi peakiiii CHMBOJIIYHO 3aHCYIOTHCS B HACTYITHOMY BUTJISAIL:

X+a—>Y+B abo X(a,p)Y, (9.6)

ne X 1Y —I1oyaTKoBe 1 KIHIEBE 1/pa;




[ToBTOpEHHS TeOpeTUYHOro Mmartepiany

7. EnepreTnunuii BuXija saepHoi peakuii O (TemioBuii eekT peakiii):

2
0 =(Xm -3 m)c*.
ne 3 m; — CyMa Mac CIOKOK 4aCTHHOK, 10 OepyTh y4acTh B peaKilii;

Y mj — CyMa Mac CIIOKOK YaCTHHOK — IIPOAYKTIB PEaKLii.
SIKIII0 Macu BUPA3HUTHU B 4.0.M., TO

0=9315>m -Ym) (MaB) (9.8)

8. CrnoHTaHHUN po3naj g1ep MIANOPAIKOBYETBCS 3aKOHY pallOaKTUBHOTO
posmnany:
N=N,e™, (9.9)

ne Ny — KUIBKICTB si/Iep JAaHOTO 130TOny B MOMEHT 4acy =0;
N — KUTBKICTbD sIJIEP, 1110 HE PO3NAIUCS, ITbOTO K 130TOMY B MOMEHT 4acy f;
A — IOCTIMHA pO3Mauy.
9. Ilepioa HaniBposnany Ij, 1 IOCTiHHA pO3Majiy HOB’s3aHI HACTYIIHUM CIIiB-

BIJIHOIIICHHSIM:
In2
T /= T (9.10)




[ToBTOpEHHS TeOpeTUYHOro Mmartepiany

10. AKTHBHICTb @ nipenapaTy (aKTUBHICTh PaJl0aKTUBHOTO JKepea):

dN
=—. 9.11
a=— (9.11)

AKTHUBHICTb Mpenapary JAOPIBHIOE T00YTKY MOCTIHHOT po3naay A Ha yucno N aToMiB,
1110 HE PO3MAIKCS, SIKI MICTATHCS B IbOMY MpeNapari:

a=MAN. (9.12)
AKTHBHICTb PaJll0aKTHBHOIO Mpenapary 3MIHIETLCS 3 TUTMHOM 4acy 3a 3aKOHOM:
-t
a=age "', (9.13)

1€ dp — AKTUBHICTh B MOMEHT 4dacy f = 0.




ANroputMin po3B’A3aHHSA 3agad | METOAMYHI Mopaan

3amaui Ha sAEpHI peakiil po3B’sA3yHOThCA 13 3aCTOCYBAaHHAM 3aKOHIB 30epe-
KEHHS.

1. Jlng 3HaXOJKEHHS HEBIJOMOI YaCTHHKH ado0 130TOmy, AKI OepyTh y4acThb y
peakilii, a TAKOX IS MePeBIPKU MPaBUIIBHOCTI 3aITUCY PEakKilii, BUKOPUCTOBYIOTH 3a-
KOHHU 30epeXeHHs eNeKTPUYHOTO 3apsAay 1 3aKOoH 30epe:KeHHs CyMapHOi KUTbKOCTI
HYKJIOHIB.

2. JIng 3HaXOKEHHS KIHETUUHUX €HEeprii YaCTUHOK - MPOJIYKTIB peakilii, a Ta-
KOX HAMpsAMIB iX pyXy BUKOPUCTOBYIOTh 3aKOHU 30epeiKeHHs IMIYJIbCYy Ta eHeprii. B
3aKOH1 30€pekKEeHHs eHEePrii Mij] MOBHOK EHEPri€l0 MarTh HA yBa3l MOBHY PEJISATUBI-
CTCbKY €HEprilo, fKa JIOPIBHIOE CyMl €Heprii CrokKOow 1 KIHETHYHOI eHeprii:

me® =myc” + W, . BianosiaHo 10 3aK0oHy 30epeeHHs MOBHOI PeISTHBICTCHKOT eHe-

prii:
Zmoicz + ZWkJ{ :Zmﬂkcz + ZWkk >

2 o, .
je ) My C” — cyMma eHepriil CIOKO YaCTHHOK J0 peakuii, ) Wy, — cyma ix KiHeTu-
YHUX €Heprii. BeaTuyuHu npaBopyd BIIHOCATHCS 10 YACTUHOK MICIIS PeaKIlli.

3. Ilpu po3paxyHKy eHeprii sifiepHoi peakmii (TerioBoro edexTy peakiii) Macu
CMOKOIO si/Iep 3aMIHIOIOTh MacaMu aToMiB. PI3HMIISI cyM Mac 4acTMHOK, IO BCTYyIa-
I0Thb B PEAKLII0 1 YTBOPKOKTHCS MICIAA PEakilii, NPy LbOMY HE 3MIHIOETHCS, TAK SIK

KOXHA CyMa 3pOCTa€ Ha OJIHY i Ty % BEIM4HHY, WO AOpiBHIOE m,-» Z. Tyt m, —

Maca eJIeKTPOHa, Y Z — CyMapHe 3apsiI0Be YHCIIO BCIX YACTHHOK.




ANroputMin po3B’A3aHHSA 3agad | METOAMYHI Mopaan

[Tpu po3B’a3aHHI 33/1a4 3 BUKOPUCTAHHAM 3aKOHY PaJi0aKTUBHOTO PO3-

najay BpaxyWTe HACTYIIHE.
1. ko npomixkok yacy Af, IpOTAroM SIKOTO BiI0OYBa€eThCs PO3Iiaji, Habarato
MeHuIe nepioay HamiBposmany Iy, (Af<<I},),T0 MOXHA BBAXaTH, IO KUIbKICTbH

Aziep, WO He PO3NaIUCs MPAKTUYHO 3aJIUIIAETHCA MOCTIHHOIO 1 PIBHOIO 1X MOYATKOBI1H

KUTbKOCTI Ny. JIiist 3HaxX0pKeHH yucna sjaep AN | 1o po3rnaiucs, 3aK0H Paal0aKTHB-
HOT'O pO3Maay MOKHa BUKOPUCTOBYBATH B AudepeHianbHii Gpopmi:

AN = AN At .

2. SIk1o npoMiKOK 4acy Af , IPOTATOM SIKOTO BiOYBa€eThCs PO3IMajl, 1 Mepioj
HamiBpo3nany 7y, € BEIWYHMHAMH OJHOTO MOPSIKY, TO 3aKOH PajloaKTHBHOTO PO3-

najay BUKOPUCTOBYIOTh y BUTTAdl (9.9).




1. 3naiiTu nedekT Macu, €HEprito 3B 43Ky 1 MUTOMY €HEPri0 3B’ SI3KY siApa aToMa KUCHIO 15,0

/) A= Z gt (A72)m,-my

am=8 70078 + (%'c?)iw%?f = 75,9997 = 043256 [a 0.4

A=
Z= 38 A = 9375 srm
m, = /5; 9994,
m, = _{)00?5; ap.f{

013236= 1135 (e ).

m;”: 700318 fo.




2. Hanwucartu BiCYTHI O3HAYEHHS B PEAKIIISAX:
a) 21 Al(n,a)X
6) 'sF(p,x) 50

a) 7%+ m@@)(

AL LI = ARy o A =Ly

20 {310 = 2,42 =5 2 =/5-2= — NexE =2 Ve

2%
7 24 LY
/5%5_'_0”‘97//1/@ Lpé'

5 [Feip s o ofu) =i ()

(& 76 7
5 /r'&/;o—»g(o’ﬁl/fe—




3. 3HaiiTu eHeprivo O, MO BUIUISETHCS MPH PEAKIIIi:

TH+He— H+ He.
Q‘-’ 95//5_(§mb - Zm@) (/0/65')
—_ ( ¢
?’/L&W‘/ /ww/ﬂz&ww'f
oyt sy, = 4074102 + 3076030 = )//@39/32 (40, u)

My * My, = 40048 + 4 o026 = 50797 (Q@.A/.)

Q= 95{5-(5/"030/32-50/”’) = 15,06 /”‘/Zg) )




4. CKinbKH aToMiB 1oJIoHii0 posnanaeThes 3 No=108 aromis 3a wac: 1) At=1 n00y; 2) At=120 1i6?

a7 f) at << A

W, =710°




4. CKiJIBKH aTOMiB IOJIOHI0 posnanaeThbes 3 No=108 aromis 3a wac: 1) At=1 no0y; 2) At=120 ni6?

AN = B2 NoAt. (3)

Iy,
[TincTaBUBIIM YKCEIbHI 3HAYCHHS BEJIMYUH Y dhopmyiy (3), oTpuMaeMo
AN =5-10°.

2) B nanomy BUMaAKy MPOMDKOK Hacy Af, MpOTATOM SKOTO BIIOYBAETHLCS PO3-
naJi, NOPIBHSJIBHHE 3 Mepi010M HamiBpo3nany. e 3HauuTh, 110 3aKOH paJl0aKTUBHO-
ro po3naay Tpeda BUKOPUCTOBYBATH Y BUTJISIIL

N=N,e ™" (4)
KUTBKICTB aTOMIB, 1110 HE pPO3NAIUCS
AN =N, - N =N,(1-e*), (5)

1ie A — MOCTIiHA po3May.
[lepiox Hanisposnany i/, i noctiiiHa po3nany [OB’s3aHI HACTYIIHUM CIIIBBIJ-

HOIICHHAM:

_In2

A (6)

Tys

3pobumo 3aminy B (2), OTpUMAEMO




3apgada ansg camoCTIMHOro po3B’sA3yBaHHSA

Axuii mepioa HaMBPO3MNaay paalOaAKTUBHOIO 130TOMY, SKIIO
3a 100y B cepeaHbomy posmagaeTbesa 3500 aromi 3 40007




