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GIAl SACH GIAO KHOA MON HOA HQOC LOP 10
BQ SACH: CHAN TROI SANG TAO
CHUONG 1. CAU TAO NGUYEN TU

Bai 4. CAu truc I6p vé electron ciia nguyén tir

Mé dau:

Trong nguyén ti, cac electron chuyén dong nhu thé nao va chiém nhitng muirc ning lugng nao? Trinh tu sip
xép cac mirc nang lugng nay ra sao? Viée phan bd cac electron trong nguyén tir tuan theo nhirg nguyén li

va quy tic nao?
Loi giai chi tiét:

- Theo md hinh hién dai, céc electron chuyén dong rat nhanh xung quanh hat nhan khong theo mét quy dao

xac dinh, tao thanh ddm may electron
- C4c electron dugc siap xép thanh timg 16p va phan 16p theo ning lugng tir thip dén cao
- Trinh tu sap xép cac mic nang luong:
+ Cac electron trén cling mot phéan 16p c6 ning luong bang nhau
+ Cac electron trén cing mot 16p ¢ nang lugng gan bang nhau
1. Su chuyén ddng ciia electron trong nguyén tir
Cau hoéi thao luan

1. Quan sat Hinh 4.1 va 4.2, so sanh diém giéng nhau va khic nhau giira mo6 hinh Rutherford — Bohr véi mo

hinh hién dai mo ta sy chuyén dong cua electron trong nguyén tir

A Hinh 4.1.Mé hinh nguyén tid A Hinh 4.2. Mé hinh nguyén tir
theo Rutherford - Bohr hién dai

Phwong phap giai:
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\Qﬁan\ sat Hinh 4.1 Vé 42 =>Sosinh '

Loi gidi chi tiét:

Hinh 4.1 Hinh 4.2
Giong nhau Chuyén dong xung quanh hat nhan
Quy dao hinh tron hoac bau duc Chuyén dong rat nhanh Xxung

] xac dinh xung quanh hat nhan quanh hat nhan, khong theo quy
Khac nhau
dao xac dinh

Van dung:

Hé Mt Troi gdbm Mit Troi & trung tm va cac thién thé quay quanh theo nhitng quy dao xac dinh. Hay cho
biét mé hinh nguyén tr cia nha khoa hoc nao dugc goi 1a mo hinh hanh tinh nguyén tir, trong tu nhu hé Mat

Troi?

/. Hé Mat Troi

Phwong phap giai:

- Theo Rutherford — Bohr: cac electron chuyén dong trén nhimng qui dao hinh tron hay bau duc xac dinh

xung quanh hat nhan

- Theo mo hinh hién dai: chuyén dong rat nhanh xung quanh hat nhan, khong theo mot quy dao xéc dinh
Loi giai chi tiét:

- Cac thién thé quay quanh Mt Troi theo quy dao xac dinh

- Theo Rutherford — Bohr: céc electron chuyén dong trén nhitng qui dao hinh tron hay bau duc xac dinh

xung quanh hat nhan

=> MO0 hinh nguyén tir cia Rutherford — Bohr dugc goi 1a mo hinh hanh tinh nguyén tur, tvong tu nhu hé
Mat Troi

2. Quan sat Hinh 4.3, phan bi¢t khai niém dam may electron va khai niém orbital nguyén tir
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Ddm may electron

Viing khong gian ma xac xudt
¢ mat electron la khodng 90%

A\ Hinh 4.3. Dam may electron ctia nguyén tir hydrogen

Phwong phap giai:

- bam may electron: khu vyc khong gian xung quanh hat nhan ma c6 electron

- Orbital nguyén tir: khu vuc khong gian xung quanh hat nhdn ma xéc suét c6 mit electron khoang 90%
Loi giai chi tiét:

- Bam may electron la khu vuc c6 sy c6 mat cia electron xung quanh hat nhan

- Orbital nguyén tir 13 khu vuc ma x4c suit c6 mit electron 1a 90% xung quanh hat nhan

3. Cho biét khai niém orbital nguyén tir xuat phat tir mo hinh nguyén tir ctia Rutherford — Bohr hay mé hinh

nguyén tir hién dai
Phwong phap giai:

Orbital nguyén tir 1a khu vuc khong gian xung quanh hat nhan ma tai d6 xac suat co6 mat (xac suit tim thay)

electron khoang 90%
Loi giai chi tiét:

Orbital nguyén tir 1a khu vue khong gian xung quanh hat nhan ma tai d6 xac sut co mit (xac suit tim thay)

electron khoang 90%

=> Xuét phat tir m6 hinh nguyén ttr hién dai vi electron chuyén dong khong theo quy dao, mat do electron

khong giéng nhau

4. Quan sat Hinh 4.4, hiy cho biét diém giéng va khac nhau giita cac orbital p (px, Py, Pz)
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px P: py
A\ Hinh 4.4. Hinh dang cta céc orbital s vap
Phwong phap giai:
Quan sat Hinh 4.4 va so sanh

Loi giai chi tiét:

Px Py Pz
Giong nhau Déu c6 hinh dang 14 s6 8 noi
Khéc nhau Nam trén truc Ox Nam trén truc Oy Nam trén truc Oz

2. Lop va phén lép electron

5. Quan sat Hinh 4.5, nhan xét cach goi tén céac 10p electron bang cac chit cai twong tmg véi cac 16p tir 1 dén

7

Lap 1 0dpK)

Lop20apl).

A Hinh 4.5. Minh hoa céc 16p electron & vé nguyén tir
Phwong phép giai:
Quan sat Hinh 4.5 va goi tén
Laoi giai chi tiét:
-Lop 1 -LopK

-Lép2-LépL
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 Lép3-LépM
-Lép4-LépN
-Lép5-Lép O
-Lép6—Lép P
-Lép7-LépQ

=> Cach goi tén theo bang chir ci tir K dén Q lan lugt img véi cac 16p tir 1 dén 7

6. Tir Hinh 4.5, cho biét lyc hat caa hat nhan véi electron & 16p nao 1a 16n nhat va I6p nao 1a nho nhat

Lap 1 0apK)

920691

A\ Hinh 4.5. Minh hoa céc 16p electron & vé nguyén tir
Phwong phap giai:
Céc 16p cang gan hat nhan thi lyc hat cang 16n
Loi giai chi tiét:
- Lép K gan hat nhan nhat => Lyc hut ciia hat nhan véi electron ¢ 16p K 1a 16n nhét
-Lép Q nam xa hat nhan nhat => Luc hut cta hat nhan véi electron & 16p Q 1a nho nhét

7. Quan sat Hinh 4.6, nhan xét vé s lugng phan 16p trong cac cac 16p tir 1 dén 4
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Lop 4

Lép 3

Lép 2

Lép 1

13 23 2p 353p 3¢ s dp Ad 4t

A\ Hinh 4.6. Ki hiéu mét s6 |&p va phan |&p electron trong nguyén ti

Phwong phap giai:

DPém sb phan 16p => So sanh véi s 16p

Loi giai chi tiét:

-Lop 1 c6 1 phan 16p

- L6p 2 ¢6 2 phan 16p

- L6p 3 ¢6 3 phan 16p

- Lop 4 c6 4 phan 16p

=>Tir 16p 1 d&én 16p 4, s6 phan 16p trong mdi 16p bang sb thir tw cia 16p do

3. C4u hinh electron nguyén tir

8. Quan sat Hinh 4.7, nhan xét chiéu tang ning lugng cua cac electron trén cac AO & trang thai co ban (trang

thai c6 nang luong thap nhat)
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A\ Hinh 4.7. Méi quan hé vé mic ning lugng clia cac orbital
trong nhing phan I6p khéc nhau

Phwong phap giai:

Quan sat Hinh 4.7 va rat ra nhan xét

Lai giai chi tiét:

O trang thai co ban, cac electron trong nguy@n tir chiém lan lugt nhitng orbital 6 mirc nang luong tir thap
dén cao: 1s 2s 2p 3s 3p 4s 3d 4p 5s 4d 5p...

9. Quan sat Hinh 4.8, cho biét cach biéu dién 2 electron trong mét orbital dwa trén co s& nao

N D X

(a) (b)

A Hinh 4.8. (a) Chiéu chuyén déng tu quay ctia electron quanh truc ctia né;
(b) Cach biéu dién hai electron trong mét orbital

Phwong phap giai:

Quan sat Hinh 4.8 va rut ra nhan xét

Lai giai chi tiét:

Trong 1 orbital chi chira ti da 2 electron va c6 chiéu ty quay nguoc nhau

10. Quan sé&t Hinh 4.9, hay cho biét nguyén tir oxygen c6 bao nhiéu electron ghép d6i va bao nhiéu electron
doc than
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" i}
2 electron 1electron
ghép doi doc than T»L Ti« T»L T T
Is 2s 2p
() (b)

A\ Hinh 4.9. (a) Electron ghép dbi va electron d6c than;
(b) Su'sap xép electron trén cac orbital cia nguyén tif oxygen

Phwong phap giai:

Quan sat Hinh 4.9 va rut ra nhan xét

Lai giai chi tiét:

- Nguyén tir oxygen co:

+ 6 electron ghép d6i nam & orbital 1s, 2s va 1 orbital 2p

+ 2 electron doc than nam & 2 orbital 2p

11. Tir Bang 4.1, hay chi ra mdi quan hé gitra sb thir tu 16p va sé electron téi da trong mdi l6p

W Bdng 4.1. 56 AO va s6 electron téi da clia caclépn=1dénn=4

Ten S6 A0 So electron | Sé electron
n | Ténldp hanlép trongméi | tdidatrong | toida trong
P phinlép | méiphanlép | méildp
1 K S 1 2 2
s 1 2
2 L 5 3 6 8
5 1 2
3| M p 3 6 18
d 5 10
s 1 2
p 3 6
4 N d 5 10 32
f 7 14
Phwong phap giai:

Quan sat Bang 4.1 va rat ra nhan xét

Lai giai chi tiét:

- Lop 1 c6 t6i da 2 eletron = 2.12

- Lép 2 ¢6 t6i da 8 electron = 2.22

- Lép 3 ¢6 t6i da 18 electron = 2.32

- L6p 4 6 tdi da 32 electron = 2.42
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=> 56 electron téi da trong lop n 12 2n?
Luyén tap

Nguyeén tt nitrogen c6 2 16p electron trong d6 6 2 phan 16p s va 1 phan l6p p. Cac phan l6p s déu chua sb
electron tbi da, con phan 16p p chi chira mot nira sé electron téi da. Nguyén tir nitrogen ¢6 bao nhiéu
electron?

Phwong phap giai:

Nitrogen cé 2 16p

- Lop 1 co phén lop 1s

- Lop 2 ¢ phéan 16p 2s 2p

- Phan 16p s c6 tbi da 2 electron

- Phan 16p p c6 tbi da 6 electron

Loi giai chi tiét:

Nitrogen c6 2 16p

- Lép 1 co phéan 16p 1s

- Lép 2 ¢6 phéan 16p 2s 2p

- Phén 16p s c6 thi da sb electron => 1s ¢6 2 electron, 2s ¢6 2 electron
- Phén 16p p chi chira 1 nira s6 electron tdi da => 2p c6 3 electron
=> Nguyén tir nitrogen c6 s electron = 2 + 2 + 3 = 7 electron
Cau héi thao luan

12. Quan s&t Hinh 4.10, hay nhan xét s6 lugng electron doc than & mdi trudng hop

NN T T 7T NT T

(a) Phan 16p bao hoa (b) Phan Idp nifa bao hoa (c) Phan I6p chua bao hoa

A\ Hinh 4.10. Su phan bé electron vao cac AO trong phan lép p

Phwong phap giai:

Quan sat Hinh 4.10 va rat ra nhan xét

Loi giai chi tiét:

(@) Phén 16p bao hoa => Khong c¢o electron doc than

(b) Phan 16p nira bdo hoa => Sb electron doc than = sb orbital cua phan 16p d6

() Phan 16p chua bdo hoa => s6 elecron doc than nho hon sb orbital trong phan 16p do
13. Hiy d& nghi cach phan bé electron vao cac orbital dé s6 electron doc than la téi da
Phwong phap giai:

Loi giai chi tiét:

Luyén tap:
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NTfrongfc—éc tﬂrbnd ‘hc_)‘p (7a)’vé‘(-b) dusi déy, tru:éyhg hép nao co su phéh— bé electron vao céc orbital tuan theo
va khéng tuan theo quy tac Hund

™NIT T

(a)

™|

(b)

Phwong phap giai:

Trong cling mot phan 16p chua bdo hoa, cac electron s& phan bd vao cac orbital sao cho sé electron doc than
|2 t6i da

Lai giai chi tiét:

Ca 2 trudng hop (a) va (b) déu chua dat dugc phan 16p bio hoa

- Truong hop (a) co 2 electron doc than => Sé electron doc than di tdi da

- Trudng hop (b) khong cé electron doc than => S§ electron doc than chua toi da

=> Truong hop (a) tuan theo quy tic Hund, truong hop (b) khong tuan theo quy tic Hund
Cau héi thao luan

14. Céu hinh electron caa mot nguy@n tir cho biét nhiing théng tin gi?

Phwong phap giai:

S6 electron trén phan 16p

SO thir tu 16p electron —>1 S?k-— Ki hiéu phan lop
Lai giai chi tiét:

Céu hinh electron cho biét: s6 electron trén phan lép, sé electron I6p ngoai ciing, sé 16p electron ciia nguyén
ta

Luyén tap:

Viét cau hinh electron nguyén tir caa nguyén té aluminium (Z = 13) va biéu dién cau hinh electron cua
aluminium theo 6 orbital. Ttr d6, xac dinh so electron doc than cua nguyén ta nay.

Phwong phap giai:

Budc 1: Xac dinh sd electron: 13

Budc 2: Viét thir tw cac 16p va phan 16p electron theo chiéu ting dan cua ning luong:
15 2s2p 3s 3p 4s 3d 4p

Budc 3: Bién cac electron vao cac phan Iop theo nguyén Ii vitng bén cho dén electron cudi cing
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Lai giai chi tiét:
- Nguyén tir c6 Z = 13 => C0 13 electron
- Viét theo thi tu: 1s 2s 2p 3s 3p 4s 3d... (trong d6 phan 16p s chia tdi ta 2 electron, phéan 16p p chira tdi da
6 electron, phan 16p d chura ti da 10 electron, phan 16p f chtra tdi da 14 electron)

- Pién cac electron: 1s2252p®3s23p*

=> Nguyeén tir aluminium c6 1 electron doc than
Céu héi thao luan
15. Quan sat Bang 4.2, hdy cho biét dya trén co sé nao dé dy doan phosphorus 1 nguyén té phi kim

W Bdng 4.2. C&u hinh electron nguyén tir cia mét s6 nguyén té

Nguyénts | Ciuhinhelectron | Nguyént§ Ciu hinh electron
HEZ=1) 1s' NaZ=11) :;;zls;i‘pqs'
HeZ=2) | 1¢ Mg(Z=12) ;::]5;:29‘35’
won| o [ anm | e
Phwong phap giai:

- Céc nguyén tir c6 1, 2, 3 electron & 16p ngoai ciing 1a cac nguy@n tir caa nguyén té kim loai
- Cé4c nguyén tir c6 5, 6, 7 electron & 16p ngoai cung thuong la nguyén tir caa cac nguyén té phi kim
Lai giai chi tiét:

Theo Bang 4.2 phosphorus c6 5 electron & I6p ngoai cung
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=> Phosphorus Ia nguy&n té phi kim
Van dung:

Lithium 1a mot nguyén t6 ¢6 nhiéu cong dung, dugc st dung trong ché tao may bay va trong mot sb loai pin
nhét dinh. Pin Lithium -lon (pin Li-lon) dang ngay cang phé bién, né cung cip ning lwong cho cudc séng
ctia hang triéu ngudi moi ngay thong qua cac thiét bi nhu may tinh xach tay, dién thoai di dong, xe Hybrid,
xe dién,... nho trong luong nhe, cung cip ning luong cao va kha ning sac lai. Dya vao cu hinh electron
nguyén tir (Bang 4.2), hdy du doan lithium 13 kim loai, phi kim hay khi hiém?

Phwong phap giai:

- Céc nguyén tir c6 1, 2, 3 electron & 16p ngoai cuing 1a cac nguyén tir ciia nguyén té kim loai

- Céc nguyén tir c6 5, 6, 7 electron & 16p ngoai cung thudng 1a nguyén tir caa cac nguyén té phi kim

- Céc nguyén tir c6 4 electron & 16p ngoai cuing ¢6 thé 1a nguyén tir ciia nguyén té kim loai hoac phi kim
- Nguyén tur c6 8 electron ¢ I6p ngoai cling 1a nguyén tir ciia nguyén tb khi hiém

Lai giai chi tiét:

Theo Bang 4.2 lithium c6 1 electron & 16p ngoai cung

=> Lithium Ia nguyén t6 kim loai

Bai 1: Trong céc cach biéu dién electron va céc orbital cua phan 16p 2p & trang thai co ban, hdy chon cach

phan b dang:
(1) (4)
| e Kl AR
2p 2p
(2) (5)
N T NI {
2p 2p
(3) (6)
1 Ne LT
2p 2p
Phwong phap giai:

- Trong ciing mot phan 16p chua bio hoa, cac electron s& phan bd vao céc orbital sao cho sb electron doc
than la téi da

- AO chura electron doc than: 1

- AO chtra electron ghép doi: 1]

Loi giai chi tiét:

(1): dung vi chira t6i da electron va biéu dién electron doc than bang miii tén di 1én
(2): sai vi s6 electron doc than chua t6i da

(3): sai vi biéu dién 1 electron doc than bang miii tén di xudng

(4): sai vi biéu dién electron doc than bing miii tén di xudng
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(5): s2i vi 6 electron doc than chua t6i da, biéu didn electron doc than bing mi tén di xuéng
(6): sai vi biéu dién 2 electron doc than bang mii tén di xubng
Bai 2: Cho nguyén té X c6 2 16p electron, 16p thi 2 c6 6 electron. Xac dinh sé hiéu nguyén tir cua X
Phwong phap giai:
- L6p thir nhét: ¢6 1 phan 16p la 1s
- Lop thir 2: ¢6 2 phén 16p 1a 2s va 2p
L i giai chi tiét:
- Lép tha nhat: ¢6 1 phan 16p 1a 1s
- Lop thir 2: ¢6 2 phéan lop la 2s va 2p
- Phan 16p s chua tdi da 2 electron, phan 16p p chia ti da 6 electron
=> C4u hinh electron caa nguyén tb X: 1s22s%2p*
=> Nguyén té X c6 8 electron
=> S hiéu nguyén tir cia X: Z = 8
Bai 3: O trang thai co ban, nguyén ti ciia nhitng nguyén té nao dudi day c6 electron doc than?
a) Boron
b) Oxygen
c) Phosphorus
d) Chlorine
Phwong phap giai:
Bude 1: Xac dinh sb electron
Budc 2: Viét thir ty cac 16p va phan 16p electron theo chiéu ting dan cua niang lugng:
1s 2s 2p 3s 3p 4s 3d 4p
Budc 3: Bién cac electron vao cac phan 16p theo nguyén Ii viing bén cho dén electron cudi cing
Budc 4: Xac dinh s6 electron doc than
Lai giai chi tiét:
a) Boron (Z = 5): 1s?2s?2p' => C6 1 electron doc than
b) Oxygen (Z = 8): 1s22s?2p* => C¢ 2 electron doc than
¢) Phosphorus (Z = 15): 1s22s22p®3s23p3 => C6 3 electron doc than
d) Chlorine (Z = 17): 1s?2s22p®3s23p°> => C6 1 electron ddc than

Bai 4: Viét Cau hinh electron nguyén tir cuia cac nguyén té: carbon (Z = 6), sodium (Z = 11) va oxygen (Z =
8). Cho biét s6 electron 16p ngoai cuing trong nguyén tir cua cac nguyén té trén. Ching 1a kim loai, phi kim
hay khi hiém

Phuwong phap giai:
Bude 1: Xac dinh sb electron

Budc 2: Viét thir ty cac 16p va phan 16p electron theo chiéu ting dan cua ning luong:
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- B  1s2s2p3s3p4s3ddp
Budc 3: Bién cac electron vao cac phan 16p theo nguyén Ii viing bén cho dén electron cudi cing
Budc 4: Xac dinh s electron & I6p ngoai cling
+ Cac nguyén tir c6 1, 2, 3 electron & 16p ngoai cuing la cac nguyén tir caa nguyén té kim loai
+ C4c nguyén tir c6 5, 6, 7 electron & 16p ngoai cuing thuong & nguyén tir caa cac nguyén té phi kim
+ C4c nguyén tir c6 4 electron & 16p ngoai cling ¢6 thé 1a nguyén tir caa nguyén té kim loai hoic phi kim
+ Nguyén tir c6 8 electron & I6p ngoai ciing 1a nguyén tir ciia nguyén tb khi hiém
Lai giai chi tiét:
- Nguyén té Carbon (Z = 6): 1s22s%2p® => C6 4 electron & 16p ngoai cung, & nguyén t5 phi kim
- Nguyén t6 Sodium (Z = 11): 1s%2s22p®3s! => C6 1 electron & 16p ngoai cuing, 1a nguyén té kim loai

- Nguyén t5 Oxygen (Z = 8): 1s%2s%2p* => C6 6 electron ¢ I6p ngoai cung, 1a nguyén tb phi kim
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