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CHUONG 4
VAT LY NGUYEN TU

Ma"?’u nguyén twr nay dwoc kham pha boi Rutherford va Bohr, cho
thay rang electron quay quanh hat nhan giong nhw cac hanh
tinh.gquay quanh Mat Troi vay!
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Céc tinh chat co’ ban cua nguyén tor

O Nguyén tir 1a rat nhé, ban kinh khoang 0,1 nm
=) Moi cb ging dé nhin thiy nguyén t& bang anh sang nhin thay l1a vé vong

O Nguyén tir 1a bén virng

Nguyén t& khéng tw nhién v& ra thanh cac hat nhé hon, cho nén cac ndi
- lwe gilr nguyén t&r v&i nhau phai can bang nhau.

O Nguyén tr chira electron mang dién am, nhwng né lai trung hoa
dién tich
» Néu ta Idm nhiéu loan nguyén tlr bang mét lwc dG manh thi cé electron
e phat ra.

0 Nguyén ttr c6 thé phat xa va hap thu birc xa dién tir
mm) Gilip ta biét dwoc cau tric nguyeén tu.
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4.1. PHO NGUYEN TU CUA CHAT KHi

Trwdc day nguwdi ta cho rang

+| Anode
r/i\ |:> bwdc song phat ra tlr vat nung
t néng cé sw phan bb lién tuc
7 A
B 1 : Trong thuc nghiém nay nguoi
. :/ |:> ta thdy birc xa phat ra bwéc
. ﬁathode song la don sac, gian doan
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CHUONG 4
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4.1. PHO NGUYEN TU CUA CHAT KHi

Khi phan tich quang phé cua nguyén tl hydro, Balmer — Rydberg tim ra
dwoc cong thuc:

The lines shown in color are in
the visible range of wavelengths.

Cong thure Balmer-Rydberg _
'iraviolet

" ——

L Rul 2z 7 || (n=3,4,5..)
n A(nm) 1 |
Z‘ /‘ ’\ 486.1 656.3
Ry =1,097.10” m-! = hang so Rydberg b
564.6 \ 410.2 434.1

This line is the shortest wavelength

line and is in the ultraviolet region

of the electromagnetic spectrum.
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4.1. PHO NGUYEN TU CUA CHAT KHi

Sau viéc kham pha cua Balmer, cac nha khoa hoc: Lyman, Paschen,
Brackett da kham pha ra cac day con lai trong quang pho hydro

1 1 1 l;E:J m thv ri

—=Ruyl 57— SEPNESIR ?

}L 1 N uv Visible light R
(n=2,3,4,5,...) Day Lyman

1 R 1 1

S~ NH| 2 2|l (n=4,56,... Day Paschen

A 3 n?) | ) y

1 R 1 1

S T NH| 2T 2] (h=5,6,7... Day Brackett

A 4> n?) ( ) y

11/29/2017 7

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

CHUONG 4
VAT LY NGUYEN TU

Electrons

4.2. MAU NGUYEN TU CUA THOMSON

“Bat ky thir gi ma mang dién tich O TN —
phai c6 ngudn goc tir vat chat ké ca w7 ).
cac hat bén trong vat chat” LA

I

Thomson cho rang, nguyén tir c6 dang hinh
cau mang dién tich dwong va cac electron
phan bdé déu bén trong nguyén t, né giébng @ e )
nhw 1a sw phan boé cta nhirtng hat nho khé

trong cai banh pudding.

Swck Montaga, Inc
-

- Dién tich dwong cua nguyén tir +Ze
- Khai lwveong nguyén tir 1a khoi lwgng cla
A: X 1 - -
khoi cau N .
Badnh puddin
-y
@
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CHUONG 4
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4.2. MAU NGUYEN TU CUA THOMSON

Mau nguyén tir dang nay cé thé giai thich dworc:

* Sw trung hoa dién tich cua nguyén tu.

* Nguén goc cua electron. )
* Nguon goc cac tinh chat héa hoc cua nguyén to.
Tuy nhién mau Thomson khéng giai thich dworc:

o Ca’c, vach phd nguyén t&r (theo nhw mau nay thi cac blc xa phat ra la
don sac; tuy nhién thwc nghiém véi nguyén t&r hydro cho thay mot day
cac vach roi vao cac vung khac nhau cua pho dién tw).

“+Tan xa cua cac hat mang dién b&i nguyén tir.
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4.3. MAU NGUYEN TU CUA RUTHERFORD

Ernest Rutherford (1871-1937)
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CHUONG 4
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4.3. MAU NGUYEN TU’ CUA RUTHERFORD
Nam 1911, Rutherford da dwa ra mau hanh tinh nguyén tcr.

a Theo mau nay, nguyén tu gom mot hat nhan ‘mang
gan nhw toan béd khoéi lwong nguyén tur nam & tam,
xoay quanh cé cac electron chuyéen déng.

O Hat nhan tich dién du’o’ng, dién tich am cua cac
electron cé gia tri bang gia tri dlen tich dwong cua
hat nhan.

3 Nhwng theo thuyet dién tow c6 dién, khi electron
chuyen dong coé gia toc xung quanh hat nhan tat
yéu sé& phai birc xa nadng lwong va cudi cung sé roi
vao hat nhan

—Nhw vay nguyén tw sé khong ton tai.

Thém vao do, khi nghién ctru quang phé phat sang ctia nguyén ti
Hydro, ngwoi ta thu dwoc quang phé vach.

— Cac sw kién dé vat li c6 dién khong thé giai thich dworc.
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4.4. MAU LUONG TU’ CUA NGUYEN TU (MAU NGUYEN TU BOHR)

1. Tién dé 1: Trang thai dirng R
2. Tién de 2: Phat xa va hap thu photon
En2 - Enl — hf

3. Tién dé 3: Ban kinh quy dao cua e- dwoc xac dinh qua

momen dong lwveng:
Quy dao cao, E,

Niels Bohr (1885-1962)

Quy dao thap,

m,vr=ni| (n=1,2,..)

Hap thu photon Phat xa photon
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CHUONG 4

VAT LY NGUYEN TU
4.5. NGUYEN TU HYDRO
4.5.1 Nang lwong nguyén tir hydro 4i—#ﬁ'—egr—°9ﬁ,
Lwc hat Coulomb bing véi lwe hwéng kezl

tam cua electron va theo dinh luat Il
Newton, ta cé:

- V& _ ke? (4.1) ,
rr? .
ke?
mv? = —— (4.2)

- r

Pong nang cua electron 1a K = mv2/2 va thé nang dién cta né 1a U = - ke?/r,

DPéi v&i electron chuyén d@ng trén quy dao tron quanh hat nhan thi dong
nang va nang lwong toan phan la
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4.5. NGUYEN TU HYDRO
4.5.1 Nang lwo'ng nguyén twe hydro

1 1 1 ke?
K=-=U 4.3 E-K+U=-U=--"_ (4.4)
5 (43) =) +U=ZU=-22

Nang lwgng toan phan cé gia tri am cho thay rang electron lién ket
v&i hat nhan va khong thé thoat ra ngoai nguyén tur.

— Phép phan tich & trén la dwa vao co hoc c6 dién va khong chi ra
dworc nang lwong cua electron bi Iwong twr héa.
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4.5. NGUYEN TU HYDRO
4.5.1 Nang lwo'ng nguyén twe hydro

Gia thuyét ctia Bohr cho rang mémen ddng lweng cla electron (L = mvr)
bi lwong ttr héa va bang bdi so cua hang so6 Planck, doi v&i quy dao

tron:

L:mvr:nlznh (4.5) h:L:1,055><10_34J.S
2m 2n
Khi dé, ban kinh qui dao cua electron tinh dworc:
2 2 242
n# ke n“#h
mr r keém

=

ban kinh quy dao cua electron bi lwwong tir héa

2
ag = h- 0,0529 nm ban kinh Bohr
11/29/2017 keZm
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4.5. NGUYEN TU HYDRO
4.5.1 Nang lwo'ng nguyén twe hydro

T ban kinh quy dao r, c6 thé tinh dwoc cac mirc ning lwong trong
nguyén tr hydro nhw sau:

ke* 1
E = _i_z (4.7)
23, n
Sv lvong t&r héa nang lwvgng
E, =—13’26 (eV) (4.8)
n

S6 nguyén n rng v&i cac gia tri nang lwong gian doan ctia nguyén
ter dworc goi la so Iwong twr chinh.

Trang thai dirng thap nhat dwoc goi la trang thai co ban cé6 n =1 va
c6 nang lwong E; = -13,6 eV. Trang thai tiep theo dwoc goi la trang
th31°Kich thich thir nhat c6 n = 2 va ¢é nang lwong E, = - 3,4 eV.
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4.5. NGUYEN TU HYDRO
4.5.1 Nang lwo'ng nguyén twe hydro

* Nang lwong ion hdéa cua nguyén
t&r hydro theo tinh toan cta Bohr Ia

13,6 eV. @

Dung véi gia tri thwec nghiém

Nang lwong photon hap thu hay phat
xa tr nguyén t&r hydro trong qua
trinh electron dich chuyén gitra quy
dao n va m (n > m) co thé xac dinh
duoc

kez{l 1}
E,=E;—Emn= — 4.9
Y T M T e m2 12 (4.9)
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n IE{eV)
= 0.00
157 —0.544 2
4 —0.850 4
3 lr YYY¥Y 1512
Paschen
SEr1es
9 YYvYy —3.401
Balmer
SEr1es
Lyman
SEr1es
1] XYYV —13.606
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4.5. NGUYEN TU HYDRO
4.5.1 Nang lwo'ng nguyén twe hydro

: 1 kez(l_lj
A 2ashc\m? n?
ke*
2a,hc

=11.10"(m) =R,

(4.10)

dung nhw céng thuc
= Balmer - Rydberg

1 1 1
SRyl Soppa
A H(mz nz)

m<n
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4.5. NGUYEN TU HYDRO

Sau khi biét dworc kham pha cta Bohr, Lord Rutherford phat biéu:

“ly thuyét lwong tir vé phdé nguyén tir cia Bohr la mét trong nhirng
cubéc cach mang vi dai nhat, va téi khéng biét cé ly thuyét nao thanh
céng hon thé.....Téi xem céng viéc ctia Bohr Ia mét trong nhirng thanh
tweu I6n nhéat caa tri tué loai nguor.

Trong khi d6, Albert Einstein n6i ngan gon sau khi biét tinh toan Iy
thuyet vé hang s6 Rydberg:

“Po la mét trong nhiing kham pha vi dai nhat’.
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4.5. NGUYEN TU HYDRO

Bohr da thay rang cé6 moét sé vach bi an nao dé quan sat dwoc trong Mat
Troi va cac Vi Sao khéng the do nguyén twr hydro tao ra ma da dwoc dw
doan dung bang ly thuyét cua 6ng, dé chinh la ion helium (He?).

Ban kinh quy dao cua nguyén tw & trang thai n:

' =(n2)a7° (4.12)

= Nang lwong cua nguyén tir & quy dao thw n:

2 2 2
E, = J&(E) _ —13,6(eV)£Ej (4.13)
28\ N n
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CAC Vi DU NG DUNG

Vi du 1. Nguyén t& hydro ban dau dirng yén & trang thai n = 3, sau d6 phan
ra dén trang thai co’ ban va phat ra mét photon.

(a) Tinh buwdc séng cua photon phat ra.

(b) Tinh déng lwong giat ltui cua nguyén tir.

Vi du 2. Nguyén t& hydro dang & trang thai kich thich th nhat. Dung ly
thuyét Bohr, hay tinh:

(a) Ban kinh quy dao & trang thai nay.

(b) BOng lwgng cua electron.

(c) Mbmen déng lwong cua electron.

(d) BOng nang cua electron.

(e) Thé nang cua electron

(f) Nang lwong toan phan cua electron.
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CAC Vi DU NG DUNG

Vi du 3. Biét bwdc song gidi han trong day Paschen la A, = 820,17 nm. Tim 3
bw&c song dai nhat trong day Paschen.

Vi du 4. Biét buwdc song gidi han trong day Lyman la &, = 92,13 nm. Tim

budc song dai nhat trong day Balmer va hai buwdc song dai nhat trong day
Lyman.

Vi du 5. Tinh 2 bwéc séng dai nhat trong day Balmer cda ion Be3* (Z = 4).
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7. Review. In the Rutherford scattering experiment,
4.00-MeV alpha particles scatter off gold nuclei (con-
taining 79 protons and 118 neutrons). Assume a par-
ticular alpha particle moves directly toward the gold
nucleus and scatters backward at 180° and that the
gold nucleus remains fixed throughout the entire pro-
cess. Determine (a) the distance of closest approach
of the alpha particle to the gold nucleus and (b) the
maximum force exerted on the alpha particle.

8. Show that the speed of the electron in the nth Bohr
orbit in hydrogen is given by
ke’
UH =
nft
9. How much energy is required to ionize hydrogen
(a) when it is in the ground state and (b) when it is in
the state for which n = 37

10. What is the energy of a photon that, when absorbed by

X a hydrogen atom, could cause an electronic transition
from (a) the n = 2 state to the n = 5 state and (b) the
n = 4 state to the n = 6 state?
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