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.  NGUYEN TU VA QUANG PHO NGUYEN TU

(Trang 34 SGK)

1.1. Nguyén tw

1.2. Quang phé nguyén tor
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1.1. Nguyén to (Trang 34 SGK)

Tén Ky Khoi lugng bién tich
hi€éu
(kg) dvkint ® Tuong d6i
d/v e
bién tir e 9,1095.10-3! 5,4858.10 —-1,60219.10-1° -1
Proton p 1,6726.10%7 1,007276 +1,60219.10-1° + 1
Neutron n 1,6745.1027 1,008665 0 0
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1.2. Quang pho nguyén tir - Cach do (Trang 38 SGK)
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Céc dang quang pho
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Quang ph6 nguyén tl - Cua nguyén tir hydro (Trang 39 SGK)
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Il. CAC THUYET CAU
TAO NGUYEN TU

2.1.

2.2.

2.3.

24,

2.5.

Thuyét cau tao nguyén tir
cua Thompson (1898)
Mau hanh tinh nguyén t
cua Rutherford (1911)

Mau nguyén tr theo Bohr
(1913)

Mau nguyén tir cia Bohr
va Sommerfeld

Mau nguyén t theo co’

hoc lwong tir

CuuDuongThanCong.com

Dalton (1803)
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(energy levels) \ o
S '!.: :;' :‘-;?:{‘;. et

o,
Schrodinger (1926) g Fteiiia
(electron clowsh Mmeelabicudienucnltes =+ sy


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

Phat hién ra dién to
(Trang 40 SGK)

« Nam 1897, Thompson phat hién ra
electron, mang dién tich am.

« Nam 1904, Ong dé nghi mau nguyén
te dau tién duwoc goi la "Thompsons
pudding".

* Thompson dé nghi nguyén ttr chra
day cac hat electron mang dien tich am
nam xen k& v&i cac phan to mang dien
tich dwong nhw “nho khé trong 6 banh
bong lan” ("like the raisins in a cake®).

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Phat hién ra hat nhan nguyén tu
M hinh hanh tinh nguyén tlr (Trang 40 SGK)

v'Nam 1912, Rutherford (Nha vat 1y hoc nguoi
New Zealand) da phat hi¢n ra hat nhan nguyén
tu.

v'Dé nghi ciu tao:

— Hatnhan: Gom hai loai hat 12
neutron (khong mang di€n va proton
mang di€n tich ducong)

Hat nhdn Mang di€n tich duong, tdp
trung toan b khoi lugng nguyén tu
(Puong kinh cua hat nhan = 101> m=
1 Fermi).

Dién ti: Quay tron quanh nhan
Tong dién tich Am = dién tich hat
nhin

nucleus » neutron -

uuDuongThanCong.com https://fb.com/tailieudientucntt
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Uu nhwoce diém cia thuyét hanh tinh nguyén ti

Uu diém: Xac dinh duoc
Dang cd ban cua nguyén tu
Kich thudc nguyén tir, hat nhan, dién tu.

Pién tich hat nhan

Khuyét diém: Khong gidi thich dudc:
Tinh bén nguyén ta.
Quang pho vach

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Méau nguyén tu theo Bohr (1913)

Ba dinh dé ciia Bohr: (Trang 40 SGK)

Pinh dé 1: electron quay quanh nhin trén
nhu’ng quy dao tron dong tAm xdc dinh goi 12
quy dao bén

Pinh dé 2: Khi electron quay trén qu§ dao bén
khong phat ra nang lugng dié€n tu.
Pinh dé 3: Ning luong sé dudgc phat xa hay

hap thu khi electron Chuyen o quy dao bén
nay sang quy dao bén khic

AE = |[Ed - Ec|

https://fb.com/tailieudientucntt
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Mau nguyén tii theo Bohr - Sommerfeld - 1916

(Trang 44 SGK)

Limit --- L¥-v Lyv-pB Lvman- «
911.267 A 972,02 & 102518 & 1215 .67 A
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Wavelength - [A]

Thém qiiy dao elip va cac sO lugng tif n, 1, m,
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Uu diém cida méu nguyén tu theo Bohr - Sommerfeld

(Trang 41 SGK)
— Neéu dudc nguyén ti bén virng

— Bi€u tugng dé hi€u, van sit dung dén bay gid
— Tinh toan dugc

— B4n kinh quj dao bén cla electron

N> h*> N> n- <
r — —~ =—a, = —0,529 A
Z Adzame Z Z
— Ning lugng cua electron trong nguyén tur
Z° 27°me" i
E =— = —-13,6———¢eV
2 2 2
N h n
— Van toc¢ electron trén quy dao bén:
Z 272> Z z
VvV = = —V, =2185—m/s
N h N N U

— Gidi-thich-dudc hién tuong quang phd-nguyén tir Hydro
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Khuyét diém ciia méu nguyén tur
theo Bohr - Sommerfeld (rrang 45 sck)

Khong gidi thich dude do bdi clia quang pho vach

Khi dua dinh dé khong 4p dung cd hoc cd di€n
nhung khi tinh todn lai st dung co hoc c6 dién

Xem electron chuyén ddng trén mit phang

Khong xdc dinh dudgc vi tri cua electron 6 dau khi
chuyén tr quy dao nay sang quy dao khic

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Il. CAU TRUC LOP VO E NGUYEN TU THEO
CO HQC LUQNG TU

(Trang 45 SGK)

BA LUAAN NIEAM CO
3.1. Tinh cﬁé%g%g — hat cua cac hat vi mé

3.2. Nguyén ly bat dinh ctia Heisenberg va khai
niém dam may dién tw
3.3. Phwong trinh séng Schrédinger va 4 s6

lwong tw
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BA LUAAN NIEAM CO

3.1. Ban chét séng E%jp - Gia thuyét
De Broglie (1924)

(Trang 45 SGK)

v' Phaut biedu: Electron ciing nh0 calc
ha'lt vi m6 khaUc Neau cou baln chaat
ot

thouc:

h
A =
myv

Voui  1: BOouc soung (mm,nm, A°)
h: Haéng soa Planck (6,626.10-34].s)
m: Khoai 100ing hait (kg)
v: Vaan toac hait (m/s)

CuuDuongThanCong.com https://fb.com/tailieudientucntt U
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UAAN NIEAM CO

-

v'Pébi voi electron:
m =9,1.10%8g
v =10%m/s ~ 100km/s

e A =7,25.10%cm

CuuDuongThanCong.com

v'Dobi v&i hat vi mo:
m=1¢
v =1cm/s

e A =06,6.10%'cm

https://fb.com/tailieudientucntt
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BA LUAAN NIEAM CO

3.2. NguyénBﬁ%a't dinh
Heisenberg (1927)

(Trang 46 SGK)

|
# 7" v PhaUt bieau: Khong thea fioang thogi
xaUc fiinh chinh xaUc ca( vi tri 1an todc
Noa cula halt vi m6
h

v’ Bieau AXAV =
thOUc: 27am

Voui  h: Haeng soa Planck (6,626.10
34].3)

m: Khodi 100ing halt (kg)

Av: Nod baat fiinh vadn toAc hait

CuuDuongThanCong.com https://fb.com/tailieudientucntt U
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BA LUAN DIEM CO BAN 3.2. Nguyén ly bét dinh Heisenberg (1927) (Trang 47 SGK)

>Vi du: dbi v&i electron ctia nguyén tlr hydro chuyén ddng vai bién thién
van téc tdc v =0 = 10% m/s

34

h 6,626 .10 R
AX > = =1,16 .10

31

27mAv  2.314 .91.10 *.10°

10

m =116 A

»Hay electron cua nguyen ter hydro ,chuyérj dong theo phwong x trong
khoang ban kinh quy dao bén thir nhat thi gan dung xem bién thién khoang
cachAx=d= 2r=2.0,529.101° = 1,058.101°m

34

h 6,626 .10 .
AV > = =1,005 .10 °m /s

27mAXx 2.314.91.10 >.1,058 .10 °

— Khi xdc dinh twong déi chinh xdc toc dé chuyén déng cua electron
ching ta khéng thé noéi dén dwong di chinh xdc ctia né, ma chi cé thé

néi dén xdc suat c6 mat cia né & ché nao dé trong khéng gian.

CuuDuongThanCong.com https://fb.com/tailieudientucntt U
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BA LUAN DIEM CO BAN 3.2. Nguyén ly bét dinh Heisenberg (1927) (Trang 47 SGK)

Khai niém dam may electron

v'Khéng thé dung khai niém quy dao
vDam may e la vung khéng gian electrong co
thé chuyén dong = mat dé cia dam may ~

Xac suat cé mat cua e.

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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BA LUAN DIEM CO BAN 3.2. Nguyén ly bét dinh Heisenberg (1927) (Trang 47 SGK)

Khai niém dam may electron doi véi co hoc
IU’Q'rIg t':l’ (trang 53 SGK)

v' Khi chuyén déng xung quanh hat nhan trong nguyén ti, e da tao
ra modt vung khéng gian bao quanh hat nhan ma né co thé cé
mat & thdi diém bat ky véi xac suat cé mat khac nhau. Vung
khéng gian dé goi la dam may electron hay orbital nguyén tir

v’ Quy wée: ddm may e la vung khéng gian gan hat nhan trong dé
Xac suat co mat cta e chiém khoang 90%. Hinh dang dam may
electron duwoc xac dinh b&i bé mat gi¢i han vang khéng gian dé.

Bé mat nay tao thanh tr cac diém co mat dé6 xdc suat cé mat

bang nhau

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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BA LUAN PIEM CO BAN

3.3. Phuadng trinh séng Schrodinger

(trang 47SGK)

Gitp Xac dinh trang thai chuyén dong cua hat vi mo (trang 48 SGK)

S°¥Y S S°W 8z°m
+ + +——(E-U)¥ =0
h

2 2 2

OX oy OZ

Y: Hagm soung — Bién fiod soling ba chieau

E: Ning 106ing toagn phaan cula electron trong nguyén to0 (eV)

U: Thea nang cula electron so vaui hait nhian (eV)

X,y,z: Tola No& electron so voui nhan

Y2 : XaUc suaat tim thady hait/ Maéat foa electron tali vi tri x,y,z trong
khOong gian

Yéu caau hagm soung: Hagm soung Y (X,y,z) pha(i

v Chuaén hoall
v'Lién tuic IIIT(X, y,z)dx.dy.dz =1
v'Non tri

Cuuguog m!gng:!r’r:l https://fb.com/tailieudientucntt U
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Ham séng mé ta orbital nguyén ti trong hé toa dé cau
¥ =(r, ¢ ,0) =R(r).0($).O(9) (trang 49 SGK)

X =rsinf cos ¢
¥ =rsin @ sin ¢
z =rcost

CuubuongThanCong 2 ¥ _’.II + 2l = pl https:/ffb.com/tailieudientucntt U
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Giai phwong trinh séng Schrédinger

Ham sé song Y ciia electron chita cdc so khong thit nguyén
goi la sO luong tir

S6 56 luong it = s6 bdc tu do ciia electron = 4

Bao gom 3 so lwdng tit n, I, m,, theo 3 chiéu khéng gian va 1
s lugng tit m, biéu thi cho su tu quay quanh truc

Electron c6 mitc ndng lugng gidn doan, gza tri cdc muc ndng
luong ciia electron ddc trung bdng cdc s6 luong tir

»>S0 lwong tir chinh n

»>S0 lwong tir phu |

>S0 lwong tor tir m,

»>S0 lwong tir spin m

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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(1) SO lwong tir chinh n va cdc mire néng lwong
a) Giautri:n=1,2, 3,4... (Tang
b)Xauc finh:

Traing thaui ndng E = —88'?:;2 z?=-218.10" i: J =-13.6 i: eV
100Tng ’

Kich thudc trung binh cua ddm may electron

~ 2
ajn

ol if 1@ +1)7 (trang 56 SGK)

(
- {L]_—F;Ll— n2 A‘J}

¢) Khi n ting thi E vag r ting — Pha(i todn ning 16Jing fied ting
kich thGcduc Naum may electron
d) Cauc mOuc nang 16ding tdong OGung
n 1 2 3 e | FoO
Mdrc nang lvong E,. | E; | E; | ...| E

CuuDuongThanCong.com https://fb.com/tailieudientucntt U
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(c) 3s
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v’ Binh thBo@ng electron traing thali bean, OUng voui mOUc
nang 100ing thadp nhaat : MAuc co baln

v’ Khi hadp thu ndng 10ding electron chuyean sang mOUc ndng
[00ing cao hon: MOUc ndng [00ing kich thich keUm bean —
electron sé nhanh choung troU lali mOUc ndng [00ing bean —
phaut ra ndang [00ing dOoui daing soung aunh saung:

S 1 1 hc
AE=E, —E  =-13,6Z — = hyv =— (trang 55 SGK)

cb 2
nkt ncb /1

v’ Quang phé nguyén tir
 Quang phé cuia cac nguyén tir la quang phé vach.
o Quang phé ciia moi nguyén tir la ddc trung

v Lop electron: gom cdc e co cung gid tri n (trang 56 SGK)

n

1

2

3

4

5

6

-

Lop e

K

L

M

N

O

P

Q

CuuDuongThanCong.com
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(2) S6 lugng tu phy | (phuong vi, orbital)

a) Giau tri: phul thuodcn:1=0,1,2, ..., (n—1)
b) Xauc Aiinh moment Nodng 106dTng culla electron trong nguyén

tou M = rmyv

‘M‘ZL\/I(I —1)
27T

c) AUlnh h6dlng Nean ning 16ding vag hinh daing culia may
electron trong nguyén tO0U nhieau electron

d) Cauc niedn tO60 cugng n vag cugng 1 hdlp thagnh phan loup
16ding t6U, phan loup electron

| 0 1 2 3

Phan I&p e S P d f

— Ky hiéu phan lop: 1s, 2s, 2p, 3s, 3p, 3d...

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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=0

(3syn=3,1

= ()

=251

(28) n

=0

(Is)yn=1,1

(b

2
S

https://fb.com/tailieudientucntt
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Phan iop p

(=)

(e (f?
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Phan 16p d
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Phan 16p f

4f5.‘{22 —3xre
4 fﬁyzz },rz %
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(3) S6 lugng tu tur m,

a) Gial tri: phul thuoacl: : m;=0, 1, 2,... 1> Cu
moi gia tri caa | co (21 + 1) gia tri cua m,.

b) Xauc finh

v Hinh chiedu culla moment Aoang 16ding 1én truic z

h
I\/IZ = m—
27T

v'  HOoUng calic falim may electron trong khdng gian: Moi gia
tr1 cua m; ung vo1 mot cach dinh hudng cua dam may electron

c) Khi bieat n, 1, m;: bieat toal Nod cula electron trong khong
gian so voui nhan — Xauc Ainh NOdic orbital nguyén to0 (ON
_ 0A)

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Mot vai orbital nguyén to

2p, 2p

y

I = 0 ¢ = 1
my = 0 mp = _}1 Uﬂ-jl:
Mg = +%1_% My = +§"' 2

3d 3d 3d,,., 3d,,

e

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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nmi
(=N =]

=1
m=0 m = +1, -1

Z
1=2

m=+1, -1 m=+2, -2

oON

1=3 =3
m=+2, -2 m =+3, -3

3 m=+1, -1
0
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(4) S6 lugng tu spin m,

a) Giau tri:
s = +1/2 : electron quay thua&n chieau kim Noang

hoa
= —1/2 : glectron quay ngQdic chigau kim Noan
IS)) allc n%nﬁ: R/?O?nel}{t%oang fOGlng skm ra i/l il \/S(S +1)
okhal nang tOT quay culia electron 2z
quanh trulc

v’ Xac dinh: trang thai chuyén dong riéng cua electron, turc 1a su tu
quay quanh truc cua electron.
v/ Mbi t6 hop n, |, m,, M twong rng mat electron trong nguyén ftir.

CuuDuongThanCong.com https://fb.com/tailieudientucntt U
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IV. NGUYEN TU NHIEU ELECTRON

Nguyén taéc:

Giali ph6ong trinh soung Schrodinger baéng phOong
phaup gaan Aluung modt electron :
v'Gial thieat hagm soUng culla hed nhieau electron lag
toang callc hagm solng culla td@ng electron riéng bieét.
v'PhOong trinh soling Schrodinger col thea gia(i riéng cho
t0@ng electron trong nguyén tOU.

4.1.Trang thai ning lwong ciia electron trong nguyén tir nhiéu e.
4.2. Cac quy luit phan bo electron vao nguyén tir nhiéu e.

4.3. Cong thurc electron nguyén tir.
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4.1. Trang thai néng lwgng cia electron trong nguyén ti nhiéu electron.

Cac lyc tac dung

> Cdc luc tdc dung 1én electron trong nguyén tit nhiéu electron

— Luc hit nhan — electron

— Luc diy: electron — electron trong ciing mot 16p

— Luc day: electron & 16p trong véi electron & 16p ngoai
— Luc hut thyc t€ gifta nhan va electron ludn nhd hon lyc hit 1y
thuyét.

Flectrostatic force:
i a2 -
12
~==a=® - 5'@;6::

Fis = kg —5— T12
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4.1. Trang thai ndng luwgng cla electron trong nguyén t&r nhiéu electron.
Cac hiéu ung
»>Hiéu ¢ng chin: do luc ddy, cdc electron bén trong chin l1am yéu
lyc hat hat nhan véi electron bén ngoai.

v Hiéu (rng chan tang khi: + s0 |&p electron tang

+ s0 electron tang

Repulszon \
Outer

Attraction electrons
\
g ||||||n|||||||||n|||||I| (- —>

- & «—\‘/
Mg [Ne] 3s2

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

i Nucleus

| V
w1y,
aunn liigy,



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

f}‘ Quy tdc Slater
} ‘ v Niedan tich hait nhan hiedu duing: 2’ =7 - ZSij
Trong Nou 6;; lag hiedau Gung chaén Riean toU i Aoai voui
Niean tou j.
v Calch tinh §;
» Trinh ba@y lali cong thOuc dOcui daing
(1s) (2s 2p) (3s 3p) (3d) (4s 4p) (4d 4f) (5s 5p) (5d 51) ...

— > Tinh tOgng 6ij theo batng ., .

- Gia tr1 o,

Vi tri electron _ _ J _ _
chine, [Electron bichin e, nim §|Electron bi chan e, nam 4
ns hay np nd hay nf
Lép (n+1) 0 0
0,35
e Né&u ciing 1s 5, = 0,30 49

(n-1)s, (n-1)p 0,85 1,00
(n-1)d, (n-D)f 1,00 1,00
(n-2) trg vao 1,00 1,00
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4.1. Trang thai néng lwgng cia electron trong nguyén ti nhiéu electron.
Cac hiéu ung
»Hiéu ttng xam nhap: cac electron 16p bén ngoai xuyé€n qua cac 16p
electron bén trong xam nhap vao gan hat nhan.

v Hiéu ¢’ng xam nhap: nguwoc lai véi hiéu rng chan.

Kha nang xam nhap giam khi n va | tang

Cac electron c6 gia tri 1 cang 16n thi ¢6 hi€u 'ng xam nhip cang
y€u va ¢6 do bi chidn cang 16n 1am cho lyc hit gitta electron véi hat
nhan cang y€u, khi d6 electron c6 nang Iugng cang cao.
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Sy phy thudéc cac phan mirc nang lwong vao
dién tich hat nhan (rrang 73 sck)

JE
0,1

1

o

s

yAVARNAINI

7z 7
7z

'allu » &:aa"&;;"
i

1,0

N N - | - I

10

|

o =oco v w
J—

o

S/ LT T

f 1 ]
y 4

J
j —

S 7 A

S

¥ 4
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1001 1

H He Li Be

N

10
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Ca Zn Zr
Su phu thudce cia cde phdn mic ndang luong vao dién tich hat
nhdn nguyén ti ciia mot sé nguyén to

b5 s

5d

Sp
5s

4f

4d
4p
4s
3d
3p
3s
2p
2s

is

100 z

Nd Hg

H—‘-h“‘————____ 2s
T 1z
1 25 a0 75 100

Atomic Number
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4.1. Trang thai ndng lugng clia electron trong nguyén tr nhiéu electron,
Dugc ddiic trung bang gid tri cua 4 dai lugng vit ly

1. Ning 10ding culia electron phui thuodc vago 2 soa 10ding toU

nvagl 2 me” Z'* S hc
E =— = —-13,6 —hv=—I(eV)

2 2 2
h n* n* A

N )

Trong NowwZ] £ 7221013 | 4 | 5 | 6
n* | 1 2 3 13,714,044

& - N — —~r7  ac e h e s, e
t2(..le!I\|1()a lduwozmrer%tv noang ]{Qﬂlggzttpl\ll/% tﬁboac vago soa 10ding

. - e e . iy .
3. Hinh chieau momenMioangnloeing 1€n phOdng z: phul thuoac
vago sod 10ding t0U m; 27z

h
. v . M_ =——4/8(s+1 T e A
4.Momgpm)§gTQg9wyg 106Ing sSpinzphul thuo ¢, vago sod 105Ing tOU U

YY)
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Xdc dinh dii 4 56 lugng tit n, 1, m), m thi xdc
dinh dugc hoan toan trang thdi electron trong
nguyén tit nhieu electron

Hinh dang cdac OA va dam mdy electron giong
nguyén tu 1 electron
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4.2. Cac quy lujt phin bo electron viao nguyén tir
nhiéu e.
a. Nguyeén ly ngoai trir Pauli
b. Nguyén ly virng bén
Quy tac Klechkovskii
c. Quy tac Hund
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chira toi da 2e c6 spin nguwoc dau.

a. Nguyén ly ngoai trir Pauli
Trong pham vi mét nguyén tir khéng thé coé hai

electron cé cung 4 sé luong tr. — Mot AO

Phan lop S p d f

S6 AO trong phan 1&p 1 | 3] 5 7

S6 e max trong phan I&p 2 | 6|10 | 14
Lop n 2|1 3| 4 5 6 7
S6 phan I&p trong I&p n 2134 |5 |6 |7
S6 AO trong I6p n (= n?) 41 9|16 | 25| 36 | 49
S6 e max c6 thé chira trong 811832 |50 | 72| 98

|&p n (= 2n?)
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- P A
b. Nguyén ly virng bén
Trong diéu kién binh thuwong nguyén tir phdi & trang thdi c6
nang lwong thap nhat
> Quy tic KlechKovski:
Dién e vao cdc phdn I6p cé (n + 1) tang dan.

Khi (n + 1) = nhau: dién e vao phdan mikc ¢ n ting dan.
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“l/, —— T
2L' = b F 4 dp— — — 4 1 5
LSS #
I E..--"' P-' 4 ds — 4 0 4
‘:;l .-_.-":- .-_.-";- s H—— ¢ 2 5
41']_].1 E-.-' .P.-' Ij __f f — 3 1 4
{.F .-":;- .-".;- -'":-. .-";. £ e ? © ’
50" 8 p' o4 f %” g
L .-'":l- -";- .-;- . S 2 1 3
) 5’ Pf d’ Sana ny differant 1
r:,. ;’ ;fa 75 — 2 0 2
TQ" 5..-' P_.-'
l:* [
E-l P-i- d.“ fl.l
I:} 1 2 3 le — 1 0 1
Phan mic: 1s 2s 2p 3s 3p 4s 3d 4p 5s 4d 5p 6s 4f 5d 6p 7s 5f 6d
(n+1) 1 2334455566677 7788

v Day thou toi ndng 160ing ting daan

sy 257 2pf, 387, 3p§, 455, 3d5; 4p5; 5555 4dip 5p3, 6555 Aty S 65 7S5 5w 6 TP
v"  AUp duing nguyén lyu vOng bean vag nguyén lyu Pauli ta vieat idoic cOng
thOuc electron cho nguyén t60 nhieau electron U
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Quy tac Hund

Trang th4i bén clia nguyén tif tuong ¢ng
vGi su sdp x€p electron sao cho trong
cung mot phan I6p gid tri tuyét doi clia
tong spin electron phai cuc dai — tdc sd
electron ddc than 12 16n nhat

Khi e khéng du dé bdo hoa mot phan mire: E, . - khi cac
AO duorc sty dung toi da

+ Quy wdc: Dién electron cé spin dwong trwdc, Am sau
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Energy

Spin diagram

4d

5
4p
4s

3d
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43.
Cong thire
electron

nguyén tir. s

Z Eleremnt Configuration Z Elerent Configuration Z Elerment Configuration

1 H 15t 38 Sr [Er]E# 75 Re [Meldf b

3 He 15 20 T [Er]4d'5s T of [Heldf 5465

3 Li [He]2s 40 Tr [Er]4dEs 77 Ir [Mel4f 5476

4 Be [He]2# 41 Nk [Er]44'6s* 78 Pt [HeldftEdlest

5 B [Hel2s2p' 43 Mo [Er]44"5s" 79 Au [He]df' 54" 6"

6 C [Hel2s2§ 43 Te [Er]4455 a0 Hyg [Heldf 54" 65"

7 N [He]2#2p 44 Ru [Kr]4475s1 al Tl [Keldfi45 %6 76p!

] O [He]2s2 5" 45 Rh [Er]45s" a7 Fh [Heldf 54 a6
F [Hel2:s2§" 46 Pd [Kr]4d" a3 Bi [Keldr e 4 afep”

10 MNe [Hel224° 47 Ag [Er]44"5:* o4 Po [He]dr 54 %0 G

11 MNa [MNe]2s! 48 Cd [Er]44"55 a5 At [Hel4f 54068

12 Mg [Me]2s® 49 In [Er]44'"5:5p! 86 Ro [Hel4f 54" 6"

13 Al [Me] 2s2p 5O Sn [Er]44"5575 67 87 Fr [Rn]7s!

14 Si ROESE 51 b [Er]44"5558" a8 Ra [Rn]7s

15 P [MNe] 35728° 53 Te [Kr]4d%555 5" 80 Ac [Rn]6d"7s"

16 5 [MNe] 252 5* 53 I [Er]44'%65°5 5 a0 Th [Rn]64775°

17 1 [MNe] 25" 35" 54 He [Er]44"55°58" 81 Fa [Rn]5/ %675

1s Ar [MNe] 257 36° 55 Cs [Ke]bs' 9 U [Rn]5f 647

13 E [ Ar]4st 56 Ba [Xe]&® 93 MNp [Rn]5ft641 7+

20 Ca [Ar]4s® U La [Kel5d' 6 94 Pu [Rn]5/57+#

21 Se [Ar]2d'ds 58 Ce [Xeldf'5d 65" a5 Am [Ra]5f 75

22 Ti [Ar]2d%s 5y Pr [Keldf as® 96 Crn [Rn]5f 647

g8 Y [Ar]od*4s 60 Nd [Keldf*es® o7 Bk [Rn]5/%75

4 Cr [Ar]2d4st 61 Pm [Keldf 6" 2l Cf [Rn]57 1975

s Mn [ Ar]3d%s 63 Sm [Keldf6s® 99 Es [Rn]5fi7s2

26 Fe [Ar] 2445 63 Fu [Xeldf 8" 100 Frm [Rn]5 2757

27 Co [Ar]2d4s &4 ad [Xe]df 5 65 101 Md [Rn]5f 3752

38 i [Ar] 275" 68 Th [Heldf " 102 No [En]57 47"

24 Cu [Ar]2d"4st 66 Dy [Keldf %" 103 Lr [En]5f %647+

30 Zn [Ar]2d'o4s" 67 Ho [Keldf tes® 104 Rf [En]6f %647+

31 Ca [ Ar] 3194524 gt B Er [Xeldf %6 108 Ha [Rn]5/ 46477+

22 Ge [Ar]2d' % 4 g 6 Tm [Heldf e 106 Sz [En]bf a7+

33 As [ Ar]24'%d5° 8" 70 b [Keldf *es® 107 Ms [Rn]bf 6 7s"

24 Se [Ar] 2 ods7g gt 71 Lu [Heldf 64 65 108 Hs [En]5f %6475

25 Er [Ar] 2 245"t g T2 Hf [Keldf *5a s 109 Mt [Ran]bf 46475

26 Er [Ar] 2" ds"dg e, Ta [Keldf *5a 65"
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TABLE 8.3

Electron Configurations of Elements with Z =1 te 10

1s 2s 2P
Electron £ 0 0 1
Configuration n+ & 1 2 3
H 1s' T
He 15 1
Li 15°2s" T T
Be 15°25* T T
B 15%25%24" T I T
C 15°25%24° T I TIT
N 15%25%24° T I Tt
O 1s%2s%2p" T I T T
F 15%25%24" T T Tt
Ne 15725724 T I T
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TABLE 8.4 Orbital Box Diagrams for the Elements Ca Through Zn

3d

Ca
5S¢

£ g <

Fe
Cio
Ni
Cu*
n

[Ar]4s®
[Av]3d 45"
[Av]3d ds*
[Ar] 3d ds*
[Ar]3d 45’
[Ar]3d"45°
[Ar]3d°4s*
[Ar]3d 45>
[Ar] 3d°ds*
[Ar]3d 45’
[Ar]3d 45
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N m, m
H_/
Lop e
N\ /
Y
Phan lop e

N _
\/

AO

. A
~

e
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Céu hinh nguyén tir Carbon

C 1s*2s*2p, 2p;
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Céu hinh nguyén tir ???

10 (protons)

Neon g

1 s orbital
20 (Prntnns+H eutr!nsj A /

«— 2 p orbitals

& s
-© '\\\z s orbital
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