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M BUOI 1: MO HINH NGUYEN TU
= THOMPSON VA RUTHERFORD

A.LY THUYET
1. M6 hinh cia Thompson
Thompson kham pha ra hat electron vao nam 1897 théng qua chudi cac thi nghiém diéu khién

tia am cuec.

Electron Proton

Mé hinh nguyén tu
cta Thompson

+ Electron 1a mét thanh phan cta nguyén tu.

+ Thanh phan con lai ctia nguyén tt, titc phan mang dién dwong tai thoi di€m nay van chura dwoc
tim hiéu r6 rang.

Khi d6, nguoi ta chura biét rang phan khong gian mang dién duong ctia nguyén ttr c6 kich thude
rat bé va tap trung hau hét khéi lugng cua nguyén ti, do d6 khong cd khai niém nhan (diém tap
trung) cia nguyeén tt.

Tai thoi di€ém d6, Thompson cho rang khéng gian ctia khdi mang dién dwong ctia nguyén tir sé
c6 kich thudc bang nguyén tir va ndng gan bang nguyén tt.
=> MO0 hinh nay duoc goi la m6 hinh banh pudding.

2. M6 hinh caa Rutherford
Nam 1911, Ernest Rutherford tién hanh thi nghiém kham pha ciu tao nguyén tr vang (thinghiém

tan xa hat alpha):
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Thay Vii Ngoc Anh - VNA 1



MISTior Hoc online tai Mapstudy

Ong str dung chiim hat alpha mang dién tich dwong (ki hiéu a, chinh la hat nhan nguyén tix He).

Trong thi nghiém nay, Rutherford stt dung cac la vang c¢6 do day ¢& pum. Céc hat alpha c6 khoi
lwgng ¢ 7300 lTan khoi luwong hat electron va mang dién tich +2e.

Do d6, néu theo mo hinh nguyén tir ciia Thompson thi tat ca cac hat alpha s€ xuyén qua l16p mong
mang dién tich duong ctia nguyén tu.

Tuy nhién, két qua thi nghiém thuc t€ cho thdy, sau khi dwoc bén vao 14 vang mong, hau hét cac
hat alpha di théng nhung c6 mot sd hat bi 1éch so véi hudng truyén ban dau (bi tan xa) vdi cac goc
léch khac nhau. Trong d6, c6 nhirng hat alpha bi léch ¢ goc 16n hon 90°.

Chubi thi nghiém ctia Rutherford vé ban phd hat alpha va cac 14 kim loai méng da bac bé mo
hinh banh hat nho ciia Thompson.

Khi ban pha chtim hat alpha (hat nhan ctia nguyén tit helium) vao la vang méng, do twong tac
tinh dién day nhau cta hat nhan vang mang dién duwong va hat alpha ciing mang dién duong sé
gay ra léch hudng ctia chum tia alpha.

Néu theo m6 hinh cia Thompson, do phan mang dién dwong ctia nguyén tix c6 kich thude 16n
chiém moi khong gian va mat d6 mang dién duong gan nhu nhau, do vay hau hét luc teong tac
gitra hai phan mang dién dwong cua vang va hat alpha sé gan nhu twong dong nhau trong khong
gian.

Cu thé1a, s khac biét vé do 16n lyc day gitra cac tia di gan va di xa phan trung tdm hinh hoc cua
nguyeén ti la nho.

Do vay, cac chum tia alpha chi can ¢ dong nang du 16n, du di gan hay di xa tdm hinh hoc cua
nguyén t thi sé cht yéu di xuyén thang qua khong gian mang dién duong ctia nguyén tit vang,

phan tan xa sé c6 goc tan xa rat nho.

Tuy nhién két qua thi nghiém ctia Rutherford lai cho thdy c6 R /4 .
nhtng hat alpha bat nguoc tro lai. Diéu dé chi cd thé dugc / \\ > o / >

giai thich néu cho rang phan khéng gian mang dién duong

cua la vang phai cé kich thudc rat bé so véi kich thwde ctia

nguyén tir. Lac d6 maéi cd su khac biét 10 rang vé do 16n caa
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lyc twong tac tinh dién gitra hat alpha di gan hat nhan va di i 4
xa hat nhan. -
Trén co s& d6, Rutherford dé xudt mo hinh nguyén ti méi, Ngudn tgo ra’ / ;
hat nhan

trong dé phan mang dién duong tap trung trong khong gian S0 st phing dodn két qué
rat bé ¢ tam nguyeén tt, phan khong gian nay cling chiém hau thi nghiém tén xa ti hai mé hinh
hét khdi lwong cua nguyén tix, phan khong gian bé d6 dwgc goi la hat nhan.

Trong thi nghiém ban pha hat nhan vang, d€ thuc hién duoc thi nghiém ban phé nguyén tir vang,
hat alpha can phai c6 dugc van tdc du 16n dé it nhat théng dugc thé nang dién truong do hat nhan
vang day hat nhan alpha. Néu hat alpha khong du dong nang thi né sé bat nguoc tré lai ma khong
ban pha dé di xuyén qua 1a vang dwoc. Treong hop d6 khong thé két luan mo hinh nao la ding.
Chinh vi vay trong thi nghiém ban pha hat nhan vang ciing can phai c6 mdt mdy gia toc hat du

manh dé ting t6c hat nhan alpha trieéc khi ban vao 1a vang.

Thay Vii Ngoc Anh - VNA 2



MISTior Hoc online tai Mapstudy

B. BAI TAP
PHAN I. Céu tric nghiém nhiéu phwong an lwa chon. Thi sinh tra 10i tit cAu 1 dén cau 12. Mdi cau
thi sinh chi chon mo6t phuong an.
Cau 1: [VNA] Vao nam 1897, J.J.Thompson da kham pha ra sy ton tai cua hat nao sau day thong
qua thi nghiém voi tia am cyec?

A. Hat proton. B. Hat neutron. C. Hat electron. D. Hat nhan nguyén tt.
Cau 2: [VNA] Trong mo hinh nguyén t cia Thompson, cac hat electron dwgc mo6 ta nhu thé nao?

A. Chuyén dong trén cac quy dao xac dinh quanh hat nhan.

B. Nam tap trung tai mot diém o chinh gifta nguyén tu.

C. btng yén va phan bd déu trong khéi dién duwong ctia nguyén ti.

D. Chuyén dong hén loan trong mot khong gian tréng rSng.
Cau 3: [VNA] Tén goi pho bién cua md hinh nguyén tr do Thompson dé xuat la gi?

A. M6 hinh hanh tinh nguyeén tt. B. M6 hinh banh pudding (hay banh mén).

C. M6 hinh ddm may electron. D. Mo hinh hat nhan nguyén tt.
Cau 4: [VNA] Theo quan diém ctia Thompson vao thoi diém d6, phan khong gian mang dién duwong
cua nguyén tw c6 dac diém nao?

A. Cé kich thudce rat nho va tap trung hau hét khoi lwong.

B. C6 kich thuéc bang ca nguyén tit va nang xap xi bang nguyén tt.

C. La mot vung khong gian tréng rong bao quanh hat nhan.

D. Chi chia cac hat proton va neutron gan két chit ché.
Cau 5: [VNA] Trong thi nghiém kham pha cau tao nguyén t&t vao nam 1911, Ernest Rutherford da
stt dung chtim hat nao dé ban phé 14 vang mong?

A. Hat electron mang dién tich am. B. Hat neutron khong mang dién.

C. Hat alpha mang dién tich dwong. D. Tia X c6 buéc séng ngan.
Cau 6: [VNA] Tai sao Rutherford lai chon 1a vang lam muc tiéu trong thi nghiém tan xa thay vi cac
vat liéu khac?

A. Vivang la kim loai quy, it bi oxy hda. B. Vi vang c6 thé dat cuc mong dén kich ¢d pm.

C. Vinguyeén tt vang khong co electron. D. Vi vang mang dién tich am tu nhién.
Cau 7: [VNA] Theo mo hinh nguyén tt cia Thompson (md hinh banh pudding), Rutherford dw
doan két qua thi nghiém ban pha hat alpha sé nhu thé nao?

A. Hau hét cac hat alpha sé bi bat nguoc trd lai.

B. T4t ca cac hat alpha sé xuyén thang qua 16p méng mang dién duong.

C. Cac hat alpha sé bi hdp thu hoan toan béi 14 vang.

D. Cac hat alpha sé€ bién thanh cac hat electron.
Cau 8: [VNA] Két qua thuc t&€ nao ttr thi nghiém da khién Rutherford bat ngo va bac bo mo hinh
ctia Thompson?

A. T4t ca cac hat alpha déu bi 1éch huéng 90°.

B. Khong co6 hat alpha nao xuyén qua dwoc 14 vang.

C. C6 mot s it hat bi 1éch gdc 16n hon 90° hodc bat nguoc tro lai.

D. Toan b 14 vang bi phé htiy sau khi ban pha.
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Cau 9: [VNA] Hién tuwgng mot s6 hat alpha bi 1éch hudng rat manh khi di gan tam nguyén ti duoc
giai thich la do:

A. Luc day tinh dién gitra hat alpha duong va hat nhan mang dién duong.

B. Luc hut gitta hat alpha dwong va cac electron am.

C. Hat alpha va cham truc tiép v6i cac hat neutron.

D. Hat alpha bi mat nang luwong khi di qua khong gian trong.
Cau 10: [VNA] Tt két qua thi nghiém, Rutherford két luan rang phan mang dién duong tap trung
trong mot khong gian rat bé & tam nguyén tt, goi la:

A. Vo nguyen tt. B. Hat nhan. C. Dam may electron. D. Hat quark.
Cau 11: [VNA] D& thuc hién thanh cong thi nghiém ban phd 14 vang, hat alpha can diéu kién tién
quyét nao dé thang dureoc thé nang dién trieong cta hat nhan vang?

A. Puoc lam lanh xuéng nhiét d¢ 0 K.

B. C6 khéi luong bang khéi luwong nguyén ti vang.

C. C6 van tdc du 16n (dong nang da 16n).

D. Dugc chiéu sang bang tia tr ngoai.
Cau 12: [VNA] Déc diém nao sau day mo ta dang vé hat nhan nguyén t& theo md hinh cua
Rutherford?

A. Kich thwéc rat 16n va chiém toan b khoi luong nguyén tu.

B. Kich thwdc rat bé nhung chi€m hau hét khoi luong ctia nguyén t.

C. Mang dién tich am va c6 khéi lwong khong dang ké.

D. La viing khong gian trong rong bao quanh cac electron.

PHAN II. Cau tric nghiém dtng sai. Thi sinh tra 10i tir cAu 1 va cau 2. Trong mdi y a), b), ), d) &

moi cau, thi sinh chon ding hodc sai.

Electron Proton

Cau 1: [VNA] M6 hinh nguyén ti cia Thompson la mét buéc tién quan trong
trong lich st vat li hat nhan, du sau nay n6 dwoc thay thé'béng cac mo hinh chinh

xac hon.

Ménh dé

a) Thompson da chitng minh duoc rémg electron la mot thanh phan cau tao nén I:l

moi nguyen ttr.

b) Tai thoi diém dé xudt mo6 hinh, Thompson da dua ra khéi niém chinh xac vé hat

nhan la diém tap trung khoi luong 6 tdm nguyén tu.

¢) Trong mo6 hinh banh pudding, cac electron mang dién tich am dwoc vi nhu cac

"qua man" nam trong khoi “banh” mang dién duong.

d) Md hinh ctia Thompson khang dinh phan dién duong ctia nguyén tr c6 kich

O 0O O

thudc rat bé so vdi toan b nguyén tu.

Thay Vii Ngoc Anh - VNA 4



MISTior Hoc online tai Mapstudy

Hat khong
léch hudong

Cau 2: [VNA] Trong so d6 bo tri thi nghiém tan xa hat alpha cua

Hat 1éch hudng

Rutherford, mot lwong nho nguyén t& phong xa polonium dwgc boc
bén trong mot hop chi cé mot 16 nho. Chi c6 thé hap thu hiéu qua cac
hat alpha, khién chting chi thoat ra qua 16 nho, tao thanh mot chm
tia rat hep chi€u vao la vang mong va cudi cung dap vao man huynh  chimhata

quang, tao ra cac diém sang nhdp nhay. M oy e

Ngudn phat
hat a

Ménh dé bing

a) Hat alpha sé bat tr¢ lai sau khi va cham vdi electron trong 14 vang.

b) Phan 16n cac hat alpha bi 1éch di mét gdoc 16n.

¢) Thi nghiém nay ddt nén moéng cho “md hinh banh man” ctia Thomson.

d) Thi nghiém nay chitng minh rang nguyén t ¢6 cau trac hat nhan, véi cac dién
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tich dwong tap trung ¢ tam nguyén tt.

PHAN IIL Ciu trc nghiém tra 15i ngin. Thi sinh tra 10i ttr cAu 1 dén cAu 4.
Cau 1: [VNA] Trong thi nghiém tan xa, Rutherford sit dung chum hat alpha («a ). Biét moi hat alpha
la hat nhan nguyén t& Helium (He), mang dién tich +2¢, biét dién tich nguyén t6 e = 1,6.10" C. Do

16n dién tich ctia mot hat alpha la x.10% (C). Tim x.

Pap an:

Cau 2: [VNA] Rutherford nhan thay hat alpha cé khdi luong gdp khoang 7300 lan khoi luwgng
electron. Néu coi khoi lwgng ctia mot electron 1a 9,1.10%" kg. Khoi luwong xap xi ctia mot hat alpha la

y.10% kg. Tim y (lam tron két qua dén chi s6 hang phan tram).

Pap an:

Cau 3: [VNA] Khi hat alpha (dién tich g: = +2¢) bay dén rat gan hat nhan vang (dién tich g2 = +79),
gitta chung xuat hién luc day tinh dién Coulomb. Tai thoi diém hat alpha cach hat nhan vang mot
khoang r = 10-® m, biét dién tich nguyén t& e = 1,6.10° C va hang s6 Coulomb k = 9.10° N.m?/C2. D6
16n ctia lyc day tinh dién nay bang bao nhiéu N (lam tron két qua dén chit s6 hang phan tram)?

Dap an:

Cau 4: [VNA] D€ hat alpha c6 thé xuyén qua 16p mang dién truong ctia nguyén tir vang va bay sat
dén hat nhan, nd can ¢ mot dong nang ban dau da 1on dé thzfmg duoc thé ndng ddy tinh dién. Néu
mot hat alpha c6 d6 16n van tdc v = 2.107 m/s va khoi luong m = 6,64.10% kg. Pong ndng cuia hat alpha

bang z.1072 J. Tim z (Iam tron két qua dén chit s6 hang phan tram).

Pap an:
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