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NHONG KHAM FjHA VAT LY QUAN TRONG
(dau thé ky XX)

3.1 Bwrc xa dién tw

3.1.1Ban chat séng clia blrc xa dién tw

Nang lwong truyén dwdi dang song dién ti:

- Van toc = van toc anh sang: ¢ = 2,9979.108 m/s

- Quan hé: c = Av

Anh sang mat troi: pho lién tuc — nang lwong la lién tuc
visible Light Region

/\ of the Electromagnetic Spectrum

Infrared Ulraviolat

http://science.hg.nasa.gov/kids/imagers/ems/visible.html

Thi nghiém dac trwng cho tinh song: Giao thoa anh sang (nhiéu xa)
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3.1.2 Cac dai lwong do bwrc xa dién tw

 Bwdc song A (m, cm, um, nm, A°)
e Tan sd v (s, Hz)

« S6s6ng ¥ (mY)
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3.1.3. Ban chat hat ctia birc xa dién tcr

Thi nghiém quang dién:

-Khi thay ddi tan s anh sang v chiéu vao kim loai — chi cé
elelctron phat ra khi tan s6 anh sang Ion hon tan s6 gioi
han v,

S0 electron phat ra tdng theo cwdng dd anh sang
-Ddng nang cua electron phat ra tang theo tan sd anh sang
— E = hv =hy_ + 1/2mv?
—Bulrc xa gdm cac hat nang lwong goi la photon

E =hv =hc/h
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3.1.4. Ban chat nhj nguyén séng — hat cla birc xa
dién tw (thuyét lwdng nguyén cua anh sang)

— thuyét lwéng nguy@n anh sang cua Einstein: birc xa dién
twr la dong photon v&i nang lvong E = hv.

Quan hé gitra khoi lwong va nang lwong: E = mc?

— E = hv = hc/h=mc?

— Anh sang vira c6 tinh song, vira co tinh hat

Thi nghiém xac dinh tinh hat cGia photon: chiéu chum photon
vao electron (thi nghiém Compton — 1922)
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3.1.4bis Tinh lwéng nguyén cla vat chat

- Gia thuyét Louis de Broglie (1923): vat chat khi di chuyén ciing phat
ra song két hop cd A = h/imv

. Thi nghiém chirng minh tinh séng cla vat chat: nhiéu xa electron
(Bell, Davison va Germer — 1927)

Vi du: Tinh budc séng két hop phat ra khi:
1.  Qua banh 0,1 kg di chuyén vé&i van téc 35 m/s.— A, = 1,9.1034 m

2. Electron c6 khdi lwong 9,11.10-31 kg di chuyén v&i van tbe 10’m/s — A, =
7,3.1011m
— Y nghia:

Vat I&én — tinh hat tréi hon, vat bé — tinh séng tréi hon

Electron vira co tinh song, vira co tinh hat
Nhw vay: vat chat vira 1a séng, vira la hat

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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3.1.5 Nguyén ly bat dinh Heisenberg

» Khéng thé xac dinh hoan toan chinh xac dong thoi toa
dd va van toc cua hat vi mo.

— AX.AV, > h/4rtm
AX: sai s6 phép do toa do theo truc x
Av,: sai sO phép do van toc theo truc x

— Vat vi mo: do bat dinh vé toa dd, cling nhw dd bat dinh
vé toc do 1a khdng dang ké.
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3.2 M6 hinh nguyén t&r Bohr

3.2.1 Lwong t& nang lwong va quang phd vach

Quan diém vat ly cb dién (cudi thé ky XIX)

Vat chat = Nang lwong

SN

- Ban Chét hat - Ban chat séng
- C? khéi lwong, vi tri - Khéng xac dinh dworc vi
nhat dinh tri, khoi lwong

- Gian doan - Lién tuc
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Khai niém lwvgng t&r anh sang cua Max Planck

« Blc xa phat ra khi dot
| ndng sang cac vat ran:
\ * - Khéng phu thuéc ban
..... A\ \ chat vat dbt néng: co cuc
dai
M « - Tang nhiét o0 — cuc
e dai chuyén vé séng ngan

— nang lwong chi co thé hap thu hay blc xa tirng lwong
nho (lwong t nang lvong):

E=nhv=nhc/A=nhc v
h: hang sb Planck (6,626.1034 J s, 6,626.1027 erg.s)
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Quang phd nguyén tr
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PHO VACH CUA NGUYEN TU HYDROGEN
VA CONG THUC RYDBERG

410 nm 434 nm 486 nm 656 nm

1 1_1
. Ry (T > )
2 n

R,: hang so Rydberg cho nguyén t&» H: 1,097 x 107 m!
n: cac sO nguyén tw nhién I&n hon 2
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3.2. Thuyét cau tao nguyén tlr ciia Bohr

Electron quay quanh hat nhan trén
cac qui dao tron, dong tdm, cé ban
kinh xac dinh va nang lwong nhat
dinh, goi la cac trang thai bén

Khi & trén cac qui dao nay, nang
lwong cua dién tir dwoc bao toan,
nghia |a cac dién t& khéng c6 sw hap
thu hay phat xa nang lwvong.

Nang lwong chi phat ra hay thu vao
khi cé sw chuyén electron t qui dao
nay sang qui dao khac:

AE = E,— E4= hv

CuuDuongThanCong.com
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Bohr: Nguyén t&r hydrogen

- Luwec: hwong tam = ly tam s =
. R . p v
- Nang lwgng: dong nang +thé nang E —— ;
. h
- Moment goc: mvr — 1 —
2 —_

— Né&ng lwong trén qui dao bén:
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Bohr: Nang lwong trong nguyén t&r hydrogen
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Bohr: Gidi thich quang phd nguyén tl hydrogen

Nang lwong cta qua trinh dich chuyén dién to:
AE = E —E = — R, (

c d n 2 n 2
c d
R, = 2,178 .10 ~ 18 J P
O = From Buh'.rmo:lelz -------
e ,-"'L‘;man Series Balmer Series ",
lﬂhl.w ‘ {Uliraviolet) 1. *, {Visible) :
n S N 4102nm Y
! L violet
AE =h 13.6[ '

Lvuy: |AE| =hv
AE > 0: hap thu nang lvong

AE < 0: phong thich nang lwvgng degren

CuubuongThanCong,com http://hyperphysics.phy-astr.gsu.eduwhhase/hyde.html#c4
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Bohr:

Increasing energy

Dy doan quang phd nguyén tlr hydrogen
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3.3. Ham song va phwong trinh Schrodinger

Thuyét co hoc lwong tor:

. Muc tiéu: gidi thich chuyén déng cla electron va nang lwong cua
né trong nguyén t

. Cac luan diém chinh:
1.  Gia thiét Louis de Broglie: song két hop clia vat chat:

A =h/mv
2. Phuong trinh Schrodinger: trang thai electron trong nguyén to:
dang song
h2 & &« £ @ £ = Ze2
8 ~“m <« ¥ T r

3. Nguyén ly bat dinh Heisenberg: khéng thé xac dinh chinh xac
ddng thoi vi tri va van tdc cla electron trong nguyén tir: AX.Av >
h/47m
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« HAm ¥ — Chuyén ddng cla electron
trong nguyén tr: phire tap

- Xac suat bat gap electron tai vj tri nao dé
quanh diém q: |V¥(0)[*dq

— Tap hop vung khong gian cé kha nang
tim thay electron cao nhat (90%): Orbital
nguyén t& (Atomic orbital — AO)

— Mbi ham ¥ ¢6 nang lwong nhat dinh —
AO twong rng
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3.4 Cac sb lwong tor

Két qua gidi phwong trinh Schédingercho nguyén t&r H

Gom: ham song ¥ va nang luvong twong rng
MGi ham ¥ cé 3 thong so: n, |, m, (3 s6 lwong ttr, quantum
numbers)
n: sO lwong t& chinh (principal quantum number):
1,2, 3, ...
K LM (dungtrong phd hoc)
: sO lwong t& phu (angular momentum quantum number):
0,1,2,3,...,(n-1)
s, p,d,f
m,: sO lwong t& tr (magnetic quantum number):
A ..., 0, ..., ¥l
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Ham ¥ cua nguyén t&r H
TABLE 12.1 Solutions of the Schrddinger Wave Equation for a One-Electron Atom

n € m, Orbital Solution
2
1 0 0 1s Yis = 71;(22_) 7 S
0
n
2 0 0 2s Y25 = le—ﬂ‘(-‘;z;) (2 — g)e™ "2
n
2 1 0 2p. V2, = le-?(f-) oe"? cos 0
0
3 1 & \IR gy
2 1 2p, bap, = WE;(—) e~ sin 0 cos ¢
*+1 4 0
312
(2D, Y2p, = 2715; %) oe™""* sin 0 sin ¢

Note: o = Zrfa, where Z = 1 for hydrogen; ap = eoh*lame” = 5.29 x 107" m.

ongThanCong.com https://fb.com/tailieudientucntt


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

SO lwong t va orbital twong &ng

=

Orbital Number of
£ Designation T, QOrbirtals
0 1s 0 1
0 2s 0 1
1 2p -1, 0, +1 3
0 3s 0 1
1 3p -1, 0,1 3
2 3d -2,-1,0,1,2 5
0 45 0 1
i 4p -1,0, 1 3
2 4d -2,-1,0,1, 2 h]

3 4f -3,-2,-1,0,1,2,3 7
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Nguyén t&r H: AO va so lwong tl chinh (n)

Phan I&p
S P d
3 E 3s — 3p 3d
Lop
2 2S — 2p
1 1s —

SO lwong t chinh:
- kich thwére orbital (xac suat bat gap electron cao nhat)
- nang lwong cua electron trong AO
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AO, sb lwong t&r phu (1), va so lwong tr tor (m,)

Zz

.
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z z
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v

- SO lwong t& phu: hinh dang orbital
- SO lwong tr tlr: dinh hwdng cla cac orbital

—M6t van dao dwoc biéu thi bang 3 sO lwong tér n, |, m,
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S6 van dao trong mot 1&p:

1. Lopthy nconphanlop
2. Phanlopthlco (21 + 1) van dao
3. L&pth ncdn?van dao
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Nang lwong cua electron trong nguyén tor H

E 3s— 3p 3d
2Ss— 2p
1s T

Nguyén tlr H & trang thai tw do (trang thai co ban, trang thai nén)
Cau hinh electron cda nguyén tlr H & trang thai co ban:
1st
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3.5. Nguyén t& nhiéu dién to

« Twong tw nhuv dbi v&i nguyén t& H, nhwng twong tac electron va
nhan phirc tap — chi giai gan dang

« MO0 hinh: chi xét twong tac gilra 1 electron va “nhan”: tap hop nhan
va cac electron nam gan nhan hon — electron dang xét bj “nhan”
hut v&i Z* (hay dién tich hiéu dung Z_) < Z — electron bén ngoai bi
cac electron bén trong “chan” (— hiéu &rng chan: shielding effect)

« Tiéu chuan dé giai phwong trinh séng: nang lwong phu hop véi
thue té

. Két qua:
— cac AO twong tw nhw nguyén t&r H

— Do hiéu rng xuyén thau (penetration) clia cac eletron trén cac
AO |a khac nhau: cac electron trén van dao 2s xuyén thiu vao nhan
nhiéu hon 2p xuyén thau vao nhan — cac van dao 2s, 2p khéng
dong nang

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Biéu dién sy phan bé mat dé electron

5
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Electron trén 2s xuyén thau vao nhan nhiéu hon trén 2p — Nang lwong 2s < 2p
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Nang lvong cua cac AO
trong nguyén tr nhiéu electron
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Thuyét co hoc lwong tir
Nguyén tr nhiéu electron

- T di¥ kién phd nguyén t& khi co6 mat tir trwong — sb6
lwong t&r thtr 4: sO lwong t spin (my, spin quantum
number):

* chi dac trung cho electron

* gia tri: +1/2 va -1/2 (spin khac nhau)
- Electron trong nguyén t&r nhiéu electron dwoc dac
trung béi 4 s6 lwong ti (n, |, m, m,)
- Nguyén ly loai trir Pauli: trong mét nguyén tr khéng
thé c6 2 electron co cung 4 sb lwong tor
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Phan bd electron trong nguyén tlr nhiéu electron

n value ] | 2 3

1. Qui tac bén virng:

8

trang thai nén (trang \ ..
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-4 ’ . 7 hh““‘“—-ﬂ H tﬁph“‘n MH
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Phan bo electron trong
nguyén t nhiéu electron

2. Nguyén tac loai trir Pauli (Pauli Exclusion
Principle): trong 1 nguyén ttr, khong c6 2
electron co cuing 4 s6 lwong t&r — méi van dao
chira toi da 2 electron.

3. Qui tac Hund (Hund’s rule): cuing phan I&p nang
lwong — tdng spin cla electron 1a cwc dai

—> viét cau hinh electron nguyén tr
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M6t s6 dinh nghia
Electron déc than, ghep cap — tinh thuan tuw,
nghich ttr, tdng spin S cua nguyén tw
Van dao Iop ngoai cung, electron I&p ngoai cung
Van dao phan |&p dang xay dwng, electron phan
|&’p dang xay dwng
4 loai nguyén to: s, p, d, f

Van dao hoa tri, electron hoa tri
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Cau hinh electron nguyén t
(Electron configuration)

joNe = 1s? 252 2p°6

1iNa =ds? 2s? 2p®3st

1oMg =52 252 2pb3s2

18Ar = 152 252 2p6 352 3pS
19K =s2 2g2 2p° 3s? 3n®4s!
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Cau hinh electron nguyén te
Viét thu gon

joNe = 1s? 252 2p°6
TUCKE [Ne] ES
Pl [Ne] ES
18Ar = 152 252 2p6 352 3pS
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