Bai 3: CAU TRUC LOP VO ELECTRON CUA NGUYEN TU
NOI DUNG
I. Sw chuyén ddng cua electrong trong nguyén tt
1. Tim hiéu sw chuyén déng cuta electron trong nguyén tt

Bang. So sanh mé hinh chuyén déng electron trong nguyén ti

Hat nhan

Pam may
tich dién am
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Electron

M6 hinh nguyén tir theo Rutherford — Bohr M6 hinh nguyén ttr hién dai

DPic diém: Pic diém

2 Electron chuyén déng xung quanh hat nhan | © Electron chuyén ddng rat nhanh, quanh hat
theo quy dao tron hay bau duc, giébng nhw quy | nhan, khéng theo quy dao xac dinh, tao thanh
dao cac hanh tinh quay xung quanh Mat Tr&i. | dam may electron.

Dam méy electron

Viing khong gian ma xdc xuat
6 mdt electron la khoang 90%

< Vung khéng quanh hat nhan ma tai dé xac
suét tim thay (c6 mat electron) khodng 90% goi
la orbital nguyén tir ki hiéu la AO (Atomic
Orbital).




2. Tim hiéu vé orbital nguyén tr

Bang. Hinh dang cac orbital

Loai AO Hinh dang
AOs Hinh cau
Hinh sb 8 néi dwoc phan bd theo cac truc clia hé toa dd Descartes (Dé - cac)
AO px (Vi tri AO p phan b trén truc Ox)
AGP AO py (Vi tri AO p phan b trén truc Oy)
AO p; (Vi tri AO p phan bé trén truc Oz)
AOd . f C6 hinh dang phtrc tap.
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3. O orbital

Mot AO dugc biéu dién béng mot 6 vudng, goi la 6 orbital ||
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Hinh. Hinh dang cla cac orbital s va p

Mot AO chua tdi da 2 electron Ll => 2 electron nay goi la cdp electron ghép doi.

!

Néu AO chira 1 electron | => 1 electron nay goi la electron ddc than.

Néu AO khong chira electron nao => goi la AO trong.
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Il. L&'p va phéan 16p electron

1. Tim hiéu I&p electron

Lép electron

Ldp 1 (Iap K)

Lop2 (I6pL)

Lop3(I6pM)
L6p4(I6pN) il
_ leps@ep0) —

ST 71—
— 16p7(6p@
Hinh. Minh hoa cac 1&p electron & vé nguyén t

Pic diém:

- Trong nguyén tir, cac electron duge sip xép thanh timg 16p (ki hiéu K, L, M, N, O, P, Q) tir gan
dén xa hat nhén, theo thit tu tr l6pn=1dén n="7.

- Cac electron trén ciing mot 10p c6 niing lwgng gan bang nhau.

- L&p e cang gan hat nhan c6 ning lugng cang thap = 16p K ¢ ning lugng thap nhat (e ¢ 16p nay
bi gitt chit nhat).
2. Tim hiéu phan I&p electron
Pic diém

- Mbi 16p electron phan chia thanh cac phén 16p, ki hiéu bang cac chir cai viét thuong: s, p, d, f
(theo tr tyr nang lugng: s<p<d<f).

- Cac electron thudc cac phan 16p s, p, d va f dugc goi tuong ung la cac electron s, p, d vaf.

- Céc electron trén ciing mdt phan 16p c6 ning lugng biang nhau.



Lép 4

Lép 3

Lép 2

Lé’p1\

s 2s2p 333 dsdpAd 4r
Hinh. Ki hiéu mét s6 I&p va phan 16p electron trong nguyén to

- Lop thir n thi c6 n phéan 16p va ki hi¢u la ns, np, nd, nf...
Phanlépsco 1 AO

Phan l6p pc6 3A0

Phan 16p d c6 5SAO

Phan 16p f ¢6 7AO

- V6i 4 16p dau (1, 2, 3, 4) s6 phén 16p trong mbi 16p bang s6 thi tw cia 16p do.
lll. C4u hinh electron nguyén ti

1. Nguyén li bén virng

©06 A
©0600
0000000 | Nin9'veongcao
o 5s
000>
00000 “
o 4s
©00 "
00600 *
° 4s
©06

0 3s
000>

@
@ Ning lwong thap




QUI TAC PHAN BG ELECTRON
THEO THU TU NANG LUONG

Su phéin bé cdc electron véio céc phéan 16p
electron mét céch gan ding dudc sdp xép
theo chiéu mii tén, theo dé céc phéan 16p
dudc sdp xép theo thit i téng dén cla
gia tri n+l, véi n la s6 lugng i chinh va I la
56 ludng t phu.

CAU HINH ELECTRON CUA NGUYEN TU
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Hinh. Méi quan hé vé mirc nang lwong clia cac orbital trong nhirng phan I&p khac nhau
Nguyén li:

O trang thai co ban, cac electron trong nguyén tir chiém lan luot nhiing orbital c6 mirc nang luong
tir thip dén cao: 1s 2s 2p 3s 3p 4s 3d 4p 5s 4d 5p ..

2. Tim hiéu nguyén li Pauli (Pau-li)

i 1]

2 electron ghép doi 1 electron doc than

Hinh. Electron ghép d6i va electron ddc than

MNENRE

1s 2s 2p

Hinh. Sy sdp xép electron trén cac orbital ctia nguyén t& oxygen

Nguyén li Pauli: M&i orbital chi chira tdi da 2 electron va c6 chidu tu quay nguwec nhau.
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3. Xac dinh s6 AO va sb electron t6i da trong mét phan I&p va trong méi I&p

Bang. Tong két s6 AO, sb e téi da trén I&p va phan 16p

Lép (n) K(n=1) L(n=2) M (n=3) N (n=4)
Sé phan 16p 1(1s) 2 (2s2p) 3 (3s3p3d) | 4 (4s4p4dd4af)
S6A0=n?(n < 4) 1 4 9 16
Sé e tdida=2n%(n < 4) 2 8 18 32

4. Tim hiéu quy tac Hund (Hun)
* S6 e toi da trén mdi phan 16p: s2, p°,d'?, fi4 — phén 16p bao hoa.
* Phan 16p chira mot ntra s6 electron téi da: s', p*,d°, f — phan 16p ban bio hoa.

* Phan 16p chira chua du sb electron téi da: p*,d’, f'°.... — phan 16p chua bio hoa.

T [RRER it

Phéan 16p bao hoa Phén 16p ban bao hoa Phén 16p chwa bao hoa

Quy tic Hund:

Trong cing mot phan 16p chua bao hoa, céc electron s& phan bd vao cac orbital sao cho s6 electron
doc thén 1a t6i da.

5. Tim hiéu cach viét cau hinh electron nguyén tt
Ciu hinh electron nguyén tir biéu dién su phin bd electron trong vo nguyén tir trén cac phan
16p thudc céac 16p khac nhau.
So electron trén phan lap

Y

S6 thu tu |6p electron —I-1 821 Ki hiéu phan lop

Cich viét cAu hinh electron:

Buwéc 1: Xdc dinh s6 electron ciia nguyén tir.

Buwéc 2: Céc electron dwgc phin bé theo thir t cdc AO c6 mire ning lwong tang dan, theo cdc
nguyén li va quy tdc phin bé electron trong nguyén tir.

Buéc 3: Viét cau hinh electron theo thir i cdc phdn I6p trong mét 16p va theo thir ti ciia cdc 16p
electron.



Truwéec tién xac dinh so e (Z) can viéet

* 7,<20 : viét 1 dong * 7, >20 : viét 2 dong

Dién cac e theo thir tu: 152s2p3s3pds - Nang luong: 1s2s2p3s3p4s3d4pSs....
(truéc phan 16p cubi thi dién s, p®, phan | - Céu hinh e: 1s2s2p3s3p3dds4p5s....
16p cudi con lai bao nhiéu e thi dién bay | Luu y:

nhiéu e). -d* — d& (ban bio hoa sém) 13y le ciia 4s

-d’> — d'° (bao hoa som) ldy le cua 4s

6. Biéu dién cau hinh electron theo 6 orbital
= Biét dwoc so e doc than.
e Viét c4u hinh electron nguyén tir.

e Biéu dién mdi AO 1a mot 6 vudng, cac AO cung mdt phan 16p viét lién nhau, cac AO khac
phan 16p viét tach nhau.

1s 2s 2p 3s 3p

e MJimot e biéu dién bang mot mili tén va dién tir trai sang phai va theo yéu cau:
- Trong 1AO e dau tién biéu dién bang mili tén quay lén.
- 1 AO chira t6i da 2 electron c6 chiéu ngugc nhau (Nguyén i Pauli).
- Trong mdi phan 16p e dugc phan bd saocho s6 e doc than 1a toi da (Quy tic Hund).

Vi du: Cho cac nguyén té Sulfur (S) (Z=16); Iron (Fe) (Z=26); Chromium (Cr) (Z=24); Copper (Cu)
(Z=29).Viét cau hinh electron nguyén tir ciia cac nguyén td trén?

Biéu dién c4u hinh elctron theo 6 orbital ?
Huwéng din giai
“Nguyén to6 S (Z = 16) :
- Céu hinh electron: 1s?2s*2p°3s*3p* hoic [Ne] 3s%3p*
- Biéu dién theo 6 AO:

Tl Tl Wy Tl Tt

1s? 252 2pt 3s? 3p*
*Nguyén to Fe (Z = 26):
- Cau hinh electron: Ning luong: 1s22s%2p°3s?3p®4s?3d° hodc [Ar]4s23d°
Ciu hinhe: 15%2522p®3s23p®3d°4s® hoic [Ar]3d®4s?
- Biéu dién theo 6 AO:



T T it T it n nyrypr]p T
1s>  2s? 2p° 3s? 3pt 3d¢ 452
*Nguyén to Cr (Z = 24):
- Cau hinh electron: Nang lugng: 1s?2s*2p°3s?3p°4s23d* hoic [Ar] 4s23d*
Cau hinh e: 15%2522p®3s23p®3d°4s!(ban bao hoa sém) => bén.
Hodc [Ar]3d4s!
- Biéu dién theo 6 AO:
T T it T it L T R R i
s> 2s? 2p° 3s? 3p® 3d° 4s!
* Nguyén t6 Cu (Z = 29):
- C4u hinh electron: Niang luong: 1s22s*2p°3s*3p°4s23d°® hoic [Ar] 4s23d°
Ciu hinh e: 15%2522p®3s23p®3d!%4s!(bdo hoa sGm) => bén.
Hoic [Ar]3d!%4s!
- Biéu dién theo 6 AO:
T T i T (I ittt i
1s2 2¢? 2p° 3s? 3p° 34! 4s!
7. Dac diém I&p e ngoai cung (theo cau hinh e)
=> C6 thé chira tbi da 8 e.
S6 e 16p ngoai cung 1,2,3¢ de 5,6,7¢ 8e (He 2¢)
Loai nguyén to KL (trir H, He, B). | KL hoic PK PK Khi hiém




