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Ll,ehu ypoKa:

*MO3HAKOMUTBLCSH C UCTOPUEN OTKPbITUS HENTPOHA;
*BbIACHUTb KakK YCTPOEHO S4p0 aToMa;

*[MT0O3HAKOMUTbLCS C HOBbIM BUOOM B3aMOOENCTBUS
Mexay 4Yactnuamun, CoCtaBiArWNMN AO0P0 aTOMa —
AOEepPHbIM CNITaMW.



Bonpochl

1. Kakoi 3apsig HMeEIOT (-4acTUlA, f-yacTuma?
A. ¢-yacTnna - OTpUIIATEIbHBIMN,
P-uacTHIA - 10JI0KUTEIbHBIMN.
B. 0- u p-uyacTuuBI - MOJOKHUTETBHBIIA.

C. o-uacTuua - NMOJIOKUTEJIbHbIN,
B-uacTHIa - OTPULIATEIBLHBIN.

2. Ilo kakomy JelCTBHIO ObLJIO OTKPBITO SIBJICHUE
PAIMOAKTHUBHOCTH?

A. no neiicTBHIO Ha (POTOIIACTHHKY.
B. no nonmupyiomemy neiicteuio Ha Bo3IyX.

C. no cienam B kamepe Buibcona.



Bonpochl

3. B pe3yabrare B-pacnaaa HOBBIM 3J1€eMEHT 3aHSI
MecTO B Tabinue MeHaelieeBa:

A. Ha IB€ KIICTKH IIPpaBCEcC.
B. Ha OAHY KJICTRY JICBCC.

C. na onny kierky npasee.

4. K10 OTKpBLI fiIBJICHHE PATHOAKTHBHOCTH?
A. Huinbe bop.
B. bekkepeJb.

C. Mapus Cxionosckas-Kiopu.



)

Bonpochl

S. Kakoii mpudop mo3BoJisieT HAOJIIOAATH CJIeAbl
3apPSAKEHHBIX YaCTUIl B BH/I€ MOJIOCHI M3 KameJb BOAbI

B raze?
A. (poTorIaCTUHKA.

B. cuétunk I'enirepa-MiroJsiiepa.

C. kamepa Buiabcona.

6. 0 - U3JIy4YeHHe 370 .....
A. IIOTOK JJICKTPOHOB.
B. IIOTOK HAJACP aTOMOB I'CJ/IMsI.

C. N3JIYIYCHHUEC KBAHTOB SHCPI'NH.



7.

\

Bonpochl

Kakue yacTuibl M3J1y4arOTCHd NPH YKA3aHHOM
npouecce pacnajia ;X_)f;:‘; Y +9?
A. sgpo renus.
B. saexrpon.
C. nporon u r1exrpon.
Tor (paxkT, YTO MPU PATMOAKTUBHBIX PEeBPAIICHUAX U3
ATOMOB OJJHMX BELIECTB 00Pa3ylTCH aTOMbI JIPYIrUX BelleCTB,

SIBJISIETCA J10KA3aTeJIbLCTBOM TOI0, YTO PAAMOAKTHUBHbIE
NpeBpalleHusi NpeTepneBaloT:

A. siapa aTomos.
B. snexrponnnie 06o10uKh.

C. xpucramisr



\

Bonpochl

9. ﬁ-n3ﬂyquHe 3TO XXX

A. IIOTOK JJICKTPOHOB.
B. IIOTOK HAJACP aTOMOB I'CJ/INsI.

C. N3JIYIYCHHUEC KBAHTOB SHCPI'NH.

10.Kakoit npu0Op npu NpoxoKaAeHUN Yepe3 Hero HOHU-
SUPYHOILIEH YACTHIbI BBIIAET CUTHAJI B BU/IE KPAaTKO-
BPEMEHHOI0 MMIIYJIbCA YICEKTPUIECKOr0 TOKA?

A. (poTorIaCTUHKA.
B. cuérunk I'enirepa-MroJiiepa.

C. kamepa Buibcona.



Bonpochl

11.B pe3yabTare o - pacnajaa HOBbIA 3JIeMEHT 3aHSI
MecTO B Ta0auue MeHae1eeBa:

A. Ha OAHY KJICTKY IIpaBcc.
B. Ha OAHY KJICTRY JICBCC.

C. Ha IB€ KJIICTKH JICBCC.

12. Kakue yacTHIbI WA U3JIYUYEHUS UMEKOT
HAHOOJIBIIYI0 IPOHUKAKIIYIO CIIOCOOHOCTD ?

A. o — yacTuubL
B. B - vacTune

C « 'aMMa M3JIYUCHHUC.



Bonpochobl

231

13. IIpoakTuHmit °;; Re— pagnoaktuBed. Onpeneanre
KAKOM 3JIeMEHT MOJYYUTCHA B pe3yjbTare 3TOro
pacnaga?

A 229AS
227
B. ) As
C 235U
239

14. B kaKoii 3;1eMeHT IpeBpaTuTCcs o, U mocie aAByx
B — pacmagoB ¥ 04HOIO 0. — pacmajaa?
A 239U

B 235U
C. 2§2‘P0



Bonpochobl

15.0npenesure HeM3BECTHBIA NMPOAYKT X sIICPHOMI
peakuu N+ He—> H + X

A. UN
B. Yo
C. 70

16. Onpenesiure HEU3BECTHBIN NMPOAYKT X AAEPHOM
peakun B+ H—> He+ X
A.sLi
B. ;He
C. /Be



Bonpochobl

17.0npenenure HeM3BECTHBIA NMPOAYKT X sI/ICPHOMI
peakum | Al+,n—>, He+ X

18. Onpenesure HEU3BECTHBIN NMPOAYKT X AAEPHOM
peakuu ;> Zn+,n—> X+,He
A. Y5 Ni
B. Co
C. »Cu



3agauu

19. CkoibK0 0 Macce paIMOAKTHBHOIO BEIIECTBA OCTAHETCS
10 UCTEYECHHUH IIECTH CYTOK, €CJIM M3HAYAJBHO ero ObLJI0
100 r? Ilepuox moaypacnaaa 1aHHOIO BelIeCTBA PaAaBeH

JABYM cyTKam?
A. 0,025 kr.

B. 0,05 kr.
C. 0,0125 kr.

20. IMes10ch HEKOTOPOE KOJIUYECTBO PAAUOAKTUBHOIO U30TOIA

cepedOpa. KoimyecTBO paIOAKTUBHOIO U30TOIA
YMeHbIINWI0CHh B 8 pa3 3a 810 cyrok. Onpeaenure nepuos

ero moJiypacmnaja.
A. 405 cyTok.
B. 70 cyTok.
C. 270 cyrok.



CTpoeHue siapa aToMa

BCroMHUM, YTO rnaHeTapHas MOAENb aToMma,
COrfacHo KOTOPOU B LIEHTPE aTOMa HaXoAUTCA AApO0.
Obina npepnoxeHa Pesepchopaom B 1911 rogy.

MHorve aKkcnepuMeHTanbHble dhakTbl, Takue Kak
ABNIEHNE PaANOaKTUBHOCTU, OTKPBITUE NPOTOHA B
1910 rogy Pesepchopaom 1 onbiTel MO
UCKYCCTBEHHOMY MpeBpaLLeHNIO aTOMHbIX AAEP.
CBUAETENLCTBOBANN O TOM, YTO AAPO UMEET
CNoXHOe cTpoeHne. OgHaKo aoragku U rmnoTesb
CNOXUNUCH B LENBHOE NPEACTaBNEHNE O CTPYKTYPE
AApa NULb Nocne OTKPBITUA HEUTPOHA, KOTOPOE
yAanocb caenartb aHrnMuckomy consnky prenmcey
Yensuky B 1932 roay. 3a CBOE OTKPHITUE OH
nonyyun B 1935 roay HobeneBckyto NpemMuio.



Qote U -3
\na.qarou.l,ee oueHb BONbLLON NpoOHUKaroLen CI'IOCOGHOCTI:I-O (npoHukKarouee
’pes crioii CBMHLA TomnwuHon B 2,5 cm). HeaBuK, y3HaB 06 3TUX onbITax NpeanosioXun, 4to
BboTte n bekkep Habnopann sgepHyr0 peakuuio npeBpalleHusa 6epunnua B yrnepoa ¢

UcnyckaHmem HenM3BeCTHOM YacTuubl, BNocrieaACTBUM Ha3BaHHOMN HEUTPOHOM.
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.dTpQ‘OeH le aTOMHOro siapa

B 1932 rogy Hemeuknn pusnk B. 'enseHbepr u coBeTCKUn Pn3nK

O.1. ViBaHeHKO NpeanoXxuny nPpOTOHHO-HEUMTPOHHYIO MOoAeNb aTOMHOrO
agpa.

CornacHo aTou Mogesnun, atToMHble A4pa COCTOAT U3 ANeMeHTapHbIX YacTuL:
NONIOXUTESIbHO 3apPSXXEHHbIX NPOTOHOB N HE MMEIOLLNX ANTEKTPUYECKOrO
3apsaga HEUTPOHOB.

3apsag npoToHa No abConTHON BeNMYMHe paBeH 3apaay 3NeKTpoHa.

— I = HERTPOH

MNOTHOCTL AAEPHOO BELLECTBA OFPOMMA
-100x10° TOHH B 1 CM°

3 — P - NPOTOH

™

my, = 1838,6m.= 1,6749-107°7 ke

m, = 1836,1m, = 1,6726- 10~%" ke 0.5 M

My - MACCA HERTPOMHA

Mp = MACCA NPOTONHA LLiap, cocToRLLMA M3 RAGPHOM BeLIeCTBa

M, = MACCA INEKTPOMA COCPEZIOTONEHa B 8r0 pe AuameTpom 0.5 K pases N0 BeCy JeMHOMY Wapy



A=Z+ N
A - maccoroe wicno
Z - 3apapn sapa
N - uucno nwentponos & agpe

KonnuyecTtBo NpoToHOB B sAiape = 3apsidy sidpa Z v
COBMagaeT ¢ aTOMHbIM HOMEPOM COOTBETCTBYHOLLIENO
XUMUYECKOro afieMeHTa B Nepnoanyeckon cncrteme
MeHpoeneesa.

KonuyecTtBO HENTPOHOB B fiape ob6o3Ha4vyaetca N.
Aapa XMMmnyeckux anemMeHToB, HaxXoasLLUXCS B KOHLE
nepmnoanyecKkon CUCTEMBbI, «NEPErPYKEHbI» HENTPOHAMM.
[TPOTOH U HENTPOH ABNAKTCA ABYMS 3apsa0BbIMU
COCTOSAHMAMU 90EPHON YacTuLbl, KOTOpasa Ha3bIiBaeTCcH
HYKITOHOM.

MaccoebiM qyucsioMm sapgpa A Ha3biBaeTcs obLuee 4Yncno
HYKITOHOB B ape:

A=Z+N



Yncno 3nNeKTPoHOB B C/loe = 2n?
IIpumep: CtpoeHue
. AneKTPoH (e) — oTpuuaTenbHbLIM 3apsag, BpawaeTcs
aToMa 7L13 BOKPYr NOJIOXUTENbHOro sapa.

MpoToH (p) — NnonoXuTtenbHbIN 3apsaa, paBeH 3apsaay
/I'I

™\ 2neKTpoka no Moaysio.
OpsSiAKOBbIM  (ATOMHBIM)  HOMEP | HeitTpoH (n) — ero 3apsia paBeH Hyrto.

anemeHTa. O6o3HavatoT OykBoM Z — | O6wwmit 3apsan atoma paBeH Hymio, Tak Kak YMCIio

OH MOKa3blBaeT YNCMO NMPOTOHOB (p) 3NEeKTPOHOB (e) paBHO YUCIy NPOTOHOB ().

KB appe atoma. P = £ = 3 @

n

Anpo
N @
TA He 3abyab genatb wenyku!

CMOTpEeTb Moaenb CTpoeHusa a Toma [ enuvs

OkpyrnéHHoe MmaccoBoe 4Yncro. MNMokasbiBaeT o0Llee YMCo YacTul, B sape aToma,
TO €CTb YNCIIO NPOTOHOB + YNCro HenTpoHoB. Obo3Ha4vaT bykBon A.
UToObl HaTM 4YMCNO HENTPOHOB B sape (n), U3 3TOro0 YMcna HYXXHO BbIYECTb

NOPSAAKOBbIN HOMep Z anemeHTa (4ncno npotoHos): N = A-Z=7-3=4




: L Coaaun BbICKa3aJ'I FIpGLI,I'IOJ'IO)KeHI/Ie 4YTO MMeA OANHAKOBOE CTPOEHUE SNTEKTPOH-
HbIX o6onoqe|< M30TOIbl o6na,u,a+0T NnpakTn4eckn ognHakKoBbIMN XUMNYHECKNMIA CBOMCTBaMM.

O,D,HaKO no (*)I/I3I/I‘-IeCKI/IM cCBOMCTBaM M30TOmMbI MOTyT BeCbMa CUJ1bHO pPa3rinyaTbCA. OH
npeanoxusi noMewartb 3TN ANeMeHTbl B OHY N TY Xe KI1eTKY I'IGpI/IO,EI,VI‘-IGCKOI?I CNCTEMBbI

Menpgeneesa.
Takum obpa3om n3oTons.l

- 9TO PaAa3HOBUAOHOCTU AAHHOIO XMMNYECKOIO 3J1IEMEHTAQA,

pasnnyaroLmnecd MaccoBbiM YACIIOM CBOUX A4ep.
flapa n3otonoB oAHOro afieMeHTa coaepaT OAUHAKOBOE YMCIIO MPOTOHOB, HO
pa3HoOe YMNCII0O HENTPOHOB, T. €. MeKLLMe OAVH U TOT e Z npu pasHbix N.
CyLwiecTBYyeT OKOSO TPEXCOT YCTOMYMUBLIX U CBbILLE ThICAYM HEYCTONYNBBIX
(pagnoakTUBHbIX) N30TOMOB BCEX M3BECTHbLIX XMMUYECKNX ANEMEHTOB.

2 9

Bonopon HenrTtepwuit

Tpnr?sH

Cxema spep w3oTOnos
BOAOPOAA

235U 238U

92
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oraTbipb C KOPOTKUMU pyKamm

Hannune KynOHOBCKUX CUN OTTanKUBaHUA MeXXay NpOTOHaMU HE NPUBOAUT K paspyLUEHUo agpa.
dTOMHbIE€ A4pPa AOCTAaTOYHO YCTOUYNBD.

3TO CBUAETENBCTBYET O TOM, YTO HYKNOHbI YAEPKUBAKOTCA B AAPE KAKUMU-TO CUNamu.

Cenvac N3BECTHO, YTO MEXKAY HYKIOHaMU AEUCTBYIOT ocoDble gAEQHBIE CUMlbl, KOTOPbLIE
npeBbiwarT npumepHo B 100 pas cunbl 3NEKTPUYECKUE. ALEPHBIE CUIbl OYEHE MOLUHBIE, HO
O4YeHb ObICTPO YObIBAIOT C YBENMUYEHUEM paccToaHUA. OHU ABNAIOTCA NPOABNEHUEM TaK
Ha3blBAEMOro cUNbHOro BzauMoaenctena. OcobeHHOCTLIO AAEPHBIX CUM ABNAETCA UX
KOPOTKOAEUCTBYIOLMUIM XapaKTep: OHU NMPOABMAKTCA Ha paccTOAHUAX NopAaKa pa3Mepa caMoro
agpa. PUanKy B LLYTKY HasbiBaloT ALEPHBIE CUNbl «BoraTbipeM C KOPOTKUMU PYKaMu».

MpPOTOHLI M HEUTPOHBbI YAEPXKUBAKTCH B AApPe 0COObIMM — AAEePHbLIMU CUTTaMM.

Mexay YacTuLaMu, BXOASILIMMK B PO, Mexay NpoToHaMu sApa, 3NeKTPUHecKm

AeCTBYIOT 0CObbie CUNbl B3aUMHOIo OAHOMMEHHO 3aPAXKEHHBIMMK YacTULaMK,
NPUTHXEHNA - AlePHbie CUNbl .ﬂGﬁCTBleT CAbl B3AUMHOTIO OTTanKMBaHus
~10-15+ 10-4 5
w J sy J

-4 e ot <’

Mo ceoen BENUUMHE RAEPHBIE CUNbLI B3AUMHOMO NPUTSIKEHUA OFPOMHbI
W 3HAYUTENBHO NPEBOCXOAAT CHlbl B3AMMHOIO OTTANKUBAHKUA NPOTOHOB




‘BbiBoabl

Ha 3ToM ypoke Mbl y3Hanu, 4To:

* HEUTPOH ObIn oTKPLIT B 1932 roay Yeasnkom, 310 YyacTuLa He uMmetoLas 3apsaaa;

[en3eHbepr u MiIBaHeHKO npeanoXmnm npoTOHHO-HEUTPOHHYIO MOOENb
aTOMHOro a4pa, CornacHoO KOTOPOM aTOMHbIe S4pa COCTOAT U3 HYKITOHOB -
NPOTOHOB U HEUTPOHOB;

* OCHOBHbIM MNMPU3HAKOM MNMPMHaONEexXHOoCTn artoMma K Tomy Uit UHOMy
XUMNHECKOMY 3JTIEMEHTY ABIAETCA 3apAd A4pa. Pa3HOBMOHOCTN aTOMOB
OAHOIo 3rieMeHTa, B KOTOPbIX O AMHAKoBO€E YNCI10 NPOTOHOB, HO pa3Hoe
YUNCI10 HeVITpOHOB, Ha3bIBaAlOT N30TOMaMW,

* MEXAY HYKNnoHamu B S4pe OENCTBYIOT MOLLHbIE SAEPHbIE CUIMbI,
OCODEHHOCTBIO KOTOPbIX ABMSAETCHA UX KOPOTKOAENCTBYIOLLININ XapaKTep;

N3yume maTepuan ypoka « CTpoeHne aToMHOro sapa. AgepHble cunbl», NpoBepbTe
CBOW 3HaHWSA, OTBETUB Ha BOMPOCHI UTOTOBOrO TECTUPOBAHUS.




Bonpochkl ans
3aKpenneHus

1. HeidTpoH 310?

A. HenTpoH — 3TO YacTnuya, KoTopasi He UMeeT 3apsaaa.
B. HenTpoH — 3TO oTpuLaTenbLHO 3apsiXXeHHasa YyacTuua.

C. HeWTpoOH — 3TO KBAHT 3/IEKTPOMArHMTHOIO U3Ny4YeHus.

2. MaccoBoe YMCJ0 3T0?
Ao MaccoBoe Yncno — 3To aToMHasd Macca XMMMNYeCcKOro afieMeHTa.

B. MaccoBoe 4yucno — 3To uenasa 4yactb aTOMHOM MaccChbl
XUMUNYECKOro afieMeHTa.

C. MaccoBoe 4ncro — 3To ApoOHaAa YacTb aTOMHOMN MaccCbl
XUMUNYECKOro 3fieMeHTa.



Bonpochkl ans
3aKpenneHus

3. 3apsiioBoe YUCJI0 ITO?

A. 3apsaaoBoe YMCIIo — 3TO NOPAAKOBLIA HOMEP XMMUYECKOro
aneMeHTa B Tabnuue MeHaeneeBa.
B. 3apsanoBoe YMCIIo — 3TO Macca XMMUYECKOro 3fieMeHTa.

Co 3ap;|p,OBoe YUCJIO — I3TO HYUCIIO NPOTOHOB U IJIEKTPOHOB.

4. Kak Ha3bIBAKOTCA MPOTOHBI U HEUTPOHLI BMecCTe?
Ao MOHBLI.
Bo HYKJTOHbI.

C e N3OTOMMLI.



)

Bonpochkl ans
3aKpenneHus

S. CKOJILRO HYKJIOHOB coz[epslcaT SApAa JUTHA 3 L Li .
Menu 2 Ctepedpa  'Sdesunma 3 Pb A. nutwis
- 6, meab — 64, cepedbpo — 108, cBuHey — 207.
B. nutum - 3, meab — 29, cepebpo — 47, cBUHel — 82.

C. nutum - 16, meab — 34, cepebpo — 88, cBuHey — 107.

6. OnpeneauTe HyYKJIOHHBIN COCTAB S/IPA 2 ) He 9
A. 2 NpPOTOHA, 1 HEUTPOH.
B. 2 NPOTOHA, 2 HEUTPOHa.

C. 4 NpOTOHA, 2 HEUTPOHa.



Bonpochkl ans
3aKpenneHus

7. Onpenennre HYKJIOHHBIH COCTaB AApa g 0
A. 8 NnpoToHOB, 8 HENTPOHOB.
B. 16 npoToHOB, 16 HEUTPOHOB.

C. 8 npoTtoHOB, 16 HEMTPOHOB.

8. Onpez[e.lmTe HyKJIOHHbII/I CoCTaB fAJaApa CCJICHA 34 Se
A. 34 npoToHa, 79 HENTPOHOB.
B. 79 npoToHOB, 34 HEUTPOHA.

C. 34 npoToHa, 45 HENTPOHOB.

)



Bonpochkl ans
3aKpenneHus

9. HazoBuTe XUMHYECKHI 3JIEMEHT, B AaTOMHOM sI/ipe

KOTOPOI'0 COAEPKATCH HYKJIOHBI: 4p + Sn
A. azor le
9
B. Gepunnun 4B€

C. Kucnopopn 1860

10. HazoBuTe XMMHUYECKHUHU 3JIEMEHT, B AaTOMHOM SIipe
KOTOPOI'0 COAEPKATCH HYKJIOHBI: 6p + 6n

14
A. azor 7N
23
B. HaTpumn HNCZ

C. yrnepoa 162Mg



Bonpochkl ans
3aKpenneHus

11. HazoBuTE XMMHYECKHUH 3JIEMEHT, B AaTOMHOM sI/Ipe
KOTOPOI'0 COAEPKATCH HYKJIOHBI: 7p + 7n

A. azor 1;‘ N

28 ¢
B. KpeMHumn 14Sl

C. Kucnopopn 1860

12. HazoBuTe XUMHYECKHMH 3JIEMEHT, B ATOMHOM siipe
KOTOPOI'0 COAEPKATCH HYKJIOHBbI: 11p + 12n
A. a30T 174N
B. HaTpumn 1213Na

24
C. wvarnmii 12 Mg



