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. SO LUQC VE CAC THUYET CAU TAO NGUYEN
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. CAU TRUC LOP VO ELECTRON NGUYEN TU
THEO CO HOC LUONG TU

IV. NGUYEN TU NHIEU ELECTRON
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. NGUYEN TU’ VA QUANG PHO NGUYEN TU

1. Nguyén tw

2. Quang pho nguyén to
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Tén | Ky Khoi lugng bién tich
MEn ) dvklnt (C) Tuong d6i
d/v e
Pbiéntd | e |9,1095.103! | 5,4858.10* | —1,60219.10-"° -1
Proton | p | 1,6726.10%7 | 1,007276 | +1,60219.10-"° +1
Neutron| n | 1,6745.10%7 | 1,008665 0 0

;
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Light source

Photographic
film

mnCong.com https://fb.com/tailieudientucny
R L e



http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Quang pho vach (Line Spectra)

Hydrogen lamp

CuubDuongThanCong.com

—

= v

: \\
Slit Prism \

Photog_raphic\\
film

https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

J Brackett
b AAAAl

Paschen

82k

146 kJ

-328 kJ

Day Lyman => T ngoai
(ultraviolet)
n>1==>n=1

Day Balmer => Kha kién
(visible light)
Nn>2==>n=2

Day Paschen => HOng ngoai

(infrared)
nN>3==>n=3

312K J ;
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II. SO LUOC VE CAC THUYET CAU TAO NGUYEN TU

1.
2.
3.
4.
S.

Thuyét cau tao nguyén tlr cla John Dalton (1803)
Thuyét cau tao nguyén t& ciia Thompson (1898)
Mau hanh tinh nguyén t& ctia Rutherford (1911)
Mau nguyén tir theo Bohr (1913)

Mau nguyén tlr cia Sommerfeld
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S
P Electron
/ exc1tat10n

Light
\emission

n=2n=3n=4n=>5
s Electron quay quanh nhan trén nhirng quy dao
tron déong tam xac dinh, goi |a quy dao bén.
mvr = nh/2xn ‘ Niels Bohr
* Khi quay trén quy dao bén electron khong birc xa
(khéng mat nang lwong).
< Nang lwong chi dwoc phéat ra hay hap thu khi
electron chuyén tr quy dao bén nay sang quy
dao bén khac: AE=|E, - E.|=hv

NhanCong.com https://fb.com/tailieudientucntt
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L’'U DIEM CUA THUYET BORH

v'"Ap dung dung cho hé ng ti& co6 1electron, gan
dung cho ng t&r nhiéu electron.

v'Tinh ban kinh quy dao, nang lwgng, toc do cla
electron trén quy dao bén.

v’ Xac minh tinh lwvgng tr hdéa nang lwvong cua
electron E_ -—13 622 /n2 [eV

E—hy=h<—_ 27 me’ 72 i_ij

2 2 2
A h n" n
434 nm 486 nm 657 nm

Violet Blue-green

v'Giai thich duoc
quang phd vach cua
ng tw .

N ”””””””””
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NHU'O'C DIEM CUA THUYET BORH

« Khéng giai thich dwoc do bdi ciia quang phd.

» Tinh toan lai st dung dl co hoc ¢ dién.

« Xem electron chuyén ddng trén mat phang.

« Khéng xac dinh dwoc vi tri cha electron khi di chuyén
tr quy dao nay sang quy dao khac.

« Khéng giai thich duwoc sw lwong tir hdéa nang lvong.

« Ap dung cho nguyén t&r phirc tap chi cho két qua dinh
tinh.
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I1I. CAU TRUC LOP VO
ELECTRON NGUYEN TU THEO
CO HQOC LUQONG TU

Tinh lwrong nguyén cua cac hat vi mo
Nguyén ly bat dinh Heisenberg va khai niém dam
may dién tw

Phwong trinh séng Schrodinger va 4 sé luong tir

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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1. Tinh lwdng nguyén cua cac hat vi moé

> Cac chat vi moé co ca tinh chat hat va tinh
chat séng e,

v'Ban chat hat; m, r va v xac dinh.

v'Ban chat song: A.
»Heé thuwee L. de Broglie:

— L. de Broglie
my (1892-1987)

ailieudientucntt
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vPoi véi electron: v'Doi véi hat vi mé:

em =9,1.1028g *m =19
e v =108%m/s ~ 100km/s °*V=1cm/s

e L = 7,25.10-8cm * 1 =6,6.10%"cm



http://cuuduongthancong.com
https://fb.com/tailieudientucntt

- B e S o - —— -~

2. Nguyén ly bat dinh Heisenb—e—Fg ékhéi&ﬁiém dém'méy dién

tuw

a. Nguyén ly bat dinh Heisenberg (1927)

b. Khai niéem dam may electron

NngThanCong.com https://fb.com/tailieudientucntt
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a. Nguyén Iy bat dinh Heisenberg

> Khéng thé dong thoi xdc dinh
chinh xdc ca vi tri va téc dé cua
hat vi mo. % h

AXAV > — = ——
m 2zm

> Vi du: dbi voi electron

v =108 + 108 cm/s
h 6.625x107*’
2TMAV  2x3.14x9.1x107%% x10°®

— Khi xac dinh tuong doi chinh xéc toc dé chuyén déng cta
electron chi cé thé néi dén xac suat co mat cua no o cho nao do

e .
4

0
AX > ~1.16x10°cm =1.16 A
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b. Khal niem dam may electron
v“Khéng thé dung khai niém quy dao

v CHLT: khi chuyén déng xung quanh hat nhan, e da tao ra
mot ving khdng gian ma no6 co thé c6 mat & thoi diém bat
ky v&i xac suat co6 mat khac nhau.

v Vung khéng gian = dam may e: mat dé cua dam may ~ xac
suat cO mat cua e.

v" Theo tinh toan cta co hoc lwong tie thi dam may electron la
vO cung, khéng co6 ranh giéi xac dinh.

v CHLTQuy wérc: dam may e la ving khéng gian gan hat nhan
trong do chira khodng 90% xac suadt c6 mdt cua e. Hinh

dang dam may - bé mat giéi han ving khéng gian dé.

-CUUD uongThanCong.com https://fb.com/tailieudientucntt
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3. Phwong trinh s6ng Schrédinger va 4 sé lwong tor

a. Phwong trinh song Schrodinger
b. Bon sO lwong toy

« SO lwong tir chinh n

. S6 lwong tir phu £

» SO lwgng tir tr my

* SO lwong twr spin mg

- uuuuuuuuuuuu .com https://fb.com/tailieudientucntt
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o°Y oY 0o0°Y 8z°m
4+ (E-VIW =0
OX oy 0z h

— mo ta chuyén déng cua hat vi md
trong trwérng thé nang & trang thai
dwrng (trang thai cua hé khong thay
doi theo thoi gian).

Erwin Schrddinger
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a. Phwong trinh sng Scﬁré')dinger

v'E — nang lwong toan phan cla hat vi mé

vV - thé nang, phu thudc vao toa dd x, vy, z

v ¥ - ham s6ng dbi v&i cac bién x, y, z mod t& sw chuyén
dong cla hat vi md & diém x, v, z.

v W2 — mat dé xac suat c6 mat cua hat vi mé tai diém x,

Y, Z.
v ®2dV — xac sudt coO mat clia hat vi mo trong thé tich dv
cO tam xyz.

T\PZdV=1
(0)

~AD uongThanCong.com https://fb.com/tailieudientucntt
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a. Phwong trinh sng Scﬁré')dinger

= Khi giai phwong trinh sbng Schrodinger cho cac
hé nguyén tlr khac nhau ngwoi ta thay xuat hién
4 dai lwong khong thr nguyén nhwng lai xac
dinh trang thai cua electron trong nguyén ti. Bo6
14 4 so lwong tir.

= Phuwong trinh song Schrodinger chi giai duorc
chinh xac cho trurong hop hé nguyén tr H (1
hat nhan va 1 e). Doi véi cac hé vi md phire tap
hon phéi gidi gan dung.

- uuuuuuuuuuuu .com https://fb.com/tailieudientucntt
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= SO lwong tir chinh n va cac mirc nang lwong

v Xac dinh:
> Trang thai nang lwong cua electron (chi dung
doéi voi nguyén tur H va ion hydrogenoid)
» Kich thwéc trung binh cua dam may electron

4 2 2
E=— M 72 21810%% 3=-136% ev
8e,n°h n n
2 ( — 1))
- a,n 1 (I +1
r=—" <1+—1—(2)>
L | 2] n“ |

/Giatri:n=1,2,3,..., o

-UUD uongThanCong.com https://fb.com/tailieudientucntt
;


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

v' Cac mirc nang lwong

n 1| 2 3 +00
Mucnang lugng |E,|E, | E5 |..| E,
* E.., - mtrc co ban hc

e E.y, - mic kich thich A% = B =Be ==

v Quang phd nguyén t
» Quang phd cua cac ngt 1a quang phd vach.

 Quang phd ctia mdi nguyén ti 1a dac trwng
v Lép electron: gdm cac e co cung gia tri n

1

2

3

4

5

6

K

L

M

N

O

P

ccccccccccccccccc

com/tailieud

ientucntt
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S6 lwong tir orbital € va hinh dang dam may e
vGiatri:f =0,1, ..., (n=1)
v’ Xac dinh:

« E clla dam may trong nguyén t& nhiéu e: £ T—

ET

* Hinh dang dam may electron
v'Cac e ¢6 cung cap gia tri (n, €)—xac dinh 1phin
lop e

f O (1| 2 |3

Phanldpe | s | p | d | f

— Ky hiéu phan |I&op: 1s, 2s, 2p, 3s, 3p, 3d

4
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= SO lwong tv tw me va cac AO

v Giatri:m,=0, £1, ..., £ — C& m0i gia tri cia £ ¢é
(20 + 1) gia tri cua m;.

v' Xac dinh: hwé'ng cua dam may trong khong
gian: Moi gia tri cia m, (rng v&i modt cach dinh
hwé&ng cua dam may electron

v Dam may electron dwoc xac dinh béi ba so lwong
te n, £, m, dwoc goi la orbitan nguyén tw (AO).

v'Céng thirc chung tinh sé orbital Ia n2

-CUUD uongThanCong.com https://fb.com/tailieudientucntt
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{=0— mMy=0 —>1O0rbital S

lpZ 47 r2¢r2

r— r —»

(c) (d)

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


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

{=1-5my=0,+1 —> 3orbital p

Z <
yz plane

y

y

xz plane

X

p, orbital p, orbital p, orbital

m, = 4+ 1 me
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+1,+£2,0—> 5o0rbital d

m, =+

dxy orbital dxZ orbital dyZ orbital

d

x2—y

> orbital dzz orbital

m,= 2 m,=0
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[:3—>me:::1,::2,::3,0—>7orbitalf

4f,
4 fyi"— Bxz2-3ur?

3yx* 4f5yzz . 5
4fx3—3:::y2 4fz"‘72‘4f : ; Xyz
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v/ Xac dinh: trang thai chuyén dong riéng
cua e — sw tw quay quanh truc cua e.

v’ Gia tri: m, = + ¥ (rng voi hai chiéu quay
thuan va nghich kim dong ho.

v Moi t6 hop n, I, m m, twong tng 1e

https://fb.com/tailieudientucntt
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1 { m, m

H_J
Lop e
N J

~
Phan lop e

N _
v

AO

N _/
~

e
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(PNG DUNG

1. Néu 1 dién tir c6 c6 gia tri m, = -2 thi gia tri nhé
nhét cua n va € 12 bao nhiéu?

2. Ky hiéu nao sau day khong dung:
3s,1p, 2d, 3f, 49, 5h
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IV.NGUYEN TU NHIEU
ELECTRON

. Trang thai nang lugng cua € trong nguyén
tir nhicu e.
. Céac quy luat phan bo e vao ngtir nhiéu e.

. CoOng thire electron nguyén tur.
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1. Trang thai E cuae trongngtw nhleu e

= Gidng e trong nguyén t& 1e:
v’ Puoc xac dinh bang 4 so lwong tr n, |, m m
v'Hinh dang, dd I&n, phan bd, dinh hg cuia cac AO
= Khéac nhau gitra nguyén t&r 1e va nhiéu e:
v"Nang lvong: phu thudc vao ca n va |
v Lwce twong tac: + |[wc hdt hat nhan — e
+ |pc day e — e.
— Xuat hién hiéu rng chan va hiéu &rng xam
nhap

-CUUD uongThanCong.com https://fb.com/tailieudientucntt
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= Cac |&p electron bén trong bién thanh man chan

lam yéu lwc huat cGia hat nhan déi voi cac
electron bén ngoai.

= Hiéu &ng chan tang khi:
< s0 |&p electron tang

< s0 electron tang

~AD uongThanCong.com https://fb.com/tailieudientucntt
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Hiéu trng xam nhap

= Nguoec lai véi hiéu rng chan: Kha nang xam nhap
giam khi n va { tang

— Th tw nang lweng cua cac phan I&p trong ngtw
nhiéu e:
1s<25<2p<3s<3p<4s<3d<4p<5s<4d<b5p
<6s<4f<bd<6p<7s<5f~6d

- uuuuuuuuuuuu .com https://fb.com/tailieudientucntt
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Energy

18 e

Spin diagram

4d

3d
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2. Cac quy luat phan bo electron vao nguyén tir nhiéu e

a. Nguyén ly ngoai trir Pauli
b. Nguyén ly virng bén
— Quy tac Hund

— Quy tac Klechcowski

NuongThanCong.com https://fb.com/tailieudientucntt
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a. Nguyeén ly ngoai trir Pauli
Trong 1 ngtr khéng thé cé 2e ¢6 cung 4 sb luong ti.

— M6t AO chra toi da 2e c6 spin nguoc dau.

Lép Gid Phan sb ph.lép Gia tri sO AO sO e max
n tril Iép trglépn m, trgldpn trgl&p n
1 0) 1s ') 0) 1 2
2 0) 2S 2 0) 4 8
1 2p 0, 1
0) 3s 0)
3 1  3p 3 0, +1 9 18
2 3d O, £1, £2

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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b. Nguyén ly virng bén

= Trong diéu kién binh thuong nguyén tl phai &
trang thai co E min
= Quy tac Klechcowski:
1s 2s 2p 3s 3p 4s 3d 4p 5s 4d 5p 6s 4f 5d 6p 7s 5f 6d
1 23 3445 5 5 6 6677 7788
v Dién e vao cac phan I6p cé (n + 1) tdng dan.
v Khi (n + 1) = nhau: dién e vao phdn mirc cén T
= Quy tac Hund: Khi e khéng du dé bdo hoa mot
phén mire: E_. - khi cac AO dwoc str dung toi
da
= Quy wée: Dién e co spin dwong trwdc, &m sau

— CuuDuongThanCong.com https://fb.com/tailieudientucntt
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T ——————————— | R

5 7= ; y e

N

Quy tac thwe nghiém sap xép electron

3 (f)

Trén cung mot mdi
tén, cac orbital co
cung tdbng  (n+l),
At trén xudng tong
(n+l) tang twr 1
f dén 10

f

f

NRRRANN
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CHUY

Cau hinh e khéng bén — CA&u hinh e bén hon
ns2 (n-1)d4 — ns! (n-1)d® (ban bao hoa, bén).
ns2 (n-1)d°® — ns!(n-1)d° (bdo hoa, bén nhat).

Vidu: Z=24: 7Z=29

Tir tinh: Két quéa cla sw tw quay cla cac electron
(spin).

® Nghich ttr — Khéng co electron tw do

® Thuan tir — C6 1 hay nhiéu electron tw do.

uongThanCong.com https://fb.com/tailieudientucntt
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CHUY
Can phan biét hai loai phan 1&p:
® Phén I6p ngoai cung: |a phan Iép c6 so luong tir
chinh n I&n nhat trong cau hinh e nguyén tw
® Phén Iép cudi cung: 1a phan I&p chiva e cuoi
cung co nang lwong cao nhat (viet theo qui tac
Klechkowski)

Cau hinh e cation M"*: tadch n e ra khoi phén 16p
ngoai cung cua nguyén tw .

Cau hinh e anion X™-: nhan m e vao phan 16p cudi
cung cua nguyén tw

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