


Quan sat hinh 5.1, tra 1o cau hoi:

Sé electron tdi da & I&p K cla cac nguyén t&r cd sb hiéu

nguyén t&¢ Z =2 2 la bao nhiéu

Sé thi tw phan bd electron vao 16/p vé electron nhw thé nao?

Sé electron t6i da trong méi lop 1a bao nhiéu?

Lap K
Lap L

Lap K

ajH b) He c) Li

Hinh 5.1. Su phin bé electron theo 16p cua mdt sé nguyén tir




Trong hinh 5.1 cé He (Z = 2) va Li (Z > 2), ta thay I&/p K cGia 2 nguyén
tr nay déu cd 2 electron = sb electron tdi da & I6p K cla cac
nguyén ttr co sd hiéu nguyén tir Z 2 2 13 2.

« Thir tw phan bd electron vao 1&p vé nguyén ti: Cac electron sé duwoc

phan bd 1an lwot vao céac 16/p theo chiéu tir gan hat nhan ra ngoai.

« Méi I6p c6 sb electron dbi da xac dinh, nhu I&p thir nhét cé téi da 2

electron, 16p thir 2 c6 téi da 8 electron,...



BAI 5: LOP, PHAN LOP
VA CAU HINH ELECTRON




NOI DUNG BAI HOC




|. Lép va phan Iép electron

L 4

&

% Cac electron trong I&p vé nguyén t&r dwoc phan . 0 N
bb dwa vao cac Iép va phan 16p theo yéu td nao?

0 Cac electron trong I&p vo nguyén t&r dwoc phan

L bd vao cac lop va phan lop dwa theo yéu to *

nang lwong cla chung.

¥ x4 *




< Nhan xét vé mirc nang lwong clia cac electron

=
o trén méi 16p. 0 +

%

0 Cac electron thudéc cung mét Iép c6 nang

o lwong gan bang nhau.

¥ = 4 *




Dwa vao bang 5.1 sgk, nhan xét vé mdi quan hé gitra s lwong AO
va sb electron tdi da trén méi Iép. Rut ra quy tdc xac dinh sé

electron va sé AO trong 16p electron thir n (n < 4).

Bing 5.1. SO luong AO va s6 electron tdi da trong mdi 16p

L4 K L | M
__________________ P @=) @=2) @=3) (=4
So6 lugng AO 1 4 9

----------------------------------------------------------------------------------------------------------------------

So electron t6i da 2 8 18




Cau tra loi:

Lop K n=1 c6 1 AO voi sb electron téi da la 2

Lép L n=2 c6 4 AO véi sb electron toi da 1a 8

Lép M n=3 c6 9 AO voi sb electron tdi da la 9

« Lop N c6 n=4 c6 32 AO voi sb electron téi da la 32
=) Nhan xét:

« Lop AO thir n c6 n? AO

+ Lop thr n co tdi da 2n?A0




Cau 1: Vi sao s6 AO trong mét I&p luén bang mét niva sé electron
t6i da thudc lop dé.
Cau tra loi:

Vi mbi AO c¢6 tbi da 2 electron nén s6 AO ludn bang 1 niva sb

electron téi da thudc Iop dé.
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Cau hoi luyén tap 1: Lép electron ngoai cung cla nitrogen

(Z = 7) c6 bao nhiéu electron, bao nhiéu AO?

S6 hiéu nguyén tl (Z) = sb electron

= Nitrogen c6 7 electron dwoc phan bd vao 2 16p:
+ L&p thir nhat chira 2 electron, phan bd vao 1 AO.
+ L&p thir hai chira 5 electron, phan bd vao 4 AO.

Nhw vay I&p ngoai ciung cula nitrogen chira 5 electron,
phan bé vao 4 AO.




2. Phan Iop electron

MGéi I6p electron dwoc chia thanh cac phan 1&p theo °0

nguyén tac nao?

Mbi 16p electron (trir I&'p thir nhéat) dworc chia thanh
cac phan 16p theo nguyén tac: Cac electron thudc

.cung mot phan Iop co6 nang lvgng bang nhau.
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Cau 2: Cac 6 (1), (2), (3), (4) trong hinh dwdi day lién hé voi

ndi dung nao vé cau tao I&p vé nguyén tir?

(2)
A\




Cau tra loi:
Cac 6 (1), (2), (3), (4) trong hinh lién hé véi s6 phan 16p electron

trong maét |&p electron.

* Lép K, n=1cé 1phan léop,
* Lop L, n=2céd 2phan ldp,
* Lép M, n=3cd 3 phanldp,

* LOp N, n=4 cd 4 phan lép.




< Hay néu sb lvgng va ki hiéu cac phan 16p trong mét phan 16p.

Cau tra loi:

Lép electron thi* n c6 n phan Iép va duoc ki hiéu lan luot 13

ns, np, nd, nf,... Cu thé:
*Lop K, n=1: co 1 phan ldp, dugc ki hiéu la 1s.
‘Lép L, n=2: cd 2 phan l&p duoc ki hiéu la 2s va 2p.

*Lop M, n=3: co 3 phan lop, duwoc ki hiéu la 3s, 3p, 3d.




= Cau 3: L&p electron thir tw (n = 4) co6 bao nhiéu

phan I&'p va cac phan Iép nay dugc ki hiéu la gi?

S

v+ * Ldp electron th&r tw (n = 4) c6 4

Cau tra loi:

phan lop.

* Kihiéu la 4s, 4p, 4d va 4f.




% Hay néu sb lvgng AO trong méi phan lép s, p, d, f.

Cau tra lovi:

Sé lwong AO trong mdi phan I6p:
« Phéan lop ns chico 1 AO

« Phan lop np c6 3 AO

 Phan Iép nd co 5 AO

* Phan lép nfcd 7 AO.




Cau 4: Tinh sb electron téi da trén méi phan 16p ns, np, nd, nf.
Cau tra loi:

Vi moi AO chira 2 electron nén ta co:

Phan lép ns np Nd
S6 AO 1 3 5
SO electron bao hoa 2 6 10




€ Vidu: Ki hiéu 1s? cho biét phan 16p 1s c6 2 electron.
Do phan I6p 1s chi co 1 Ao nén phan |&p nay chira
t6i da 2 electron, 1s? dwoc goi 1a phan 16p bao hoa.

T vi du nay em hay rut ra cach biéu dién sb electron

t6i da trong méi phan I&p.

0 S6 electron trong méi phan lép dugc biéu dién bang chi s6
phia trén, bén trai ki hiéu phan I&p. Phan Iép nao da co toi da

electron thi duoc goi la phan Iép bao hoa.



«% Hay biéu dién s6 electron t8i da cho cac phan 16p sau: 3p, *
4s, 5d, 6f.
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Cau tra lovi:

3p®, 4s?, 5d%°, 64,

#* “_ L




@ Il. Cau hinh electron nguyén ttr.

1. Cach viét cau hinh electron nguyén tir

Bwéc 1: Quy tac 1: Dién electron theo ther tw cac

mUrc ndng lwong tlr thap dén cao ( day Klechkovski):
”’ 1s 2s 2p 3s 3p 4s 3d 4p 5s 4p 5p 6s ...

Quy tac dwéng chéo Kleckovski:

ls
125 2p
3s 3p 3d
4s 4p 4d 4f
5s 5p 5d 5f...

6s 6p 6d 6f .. .. . 7 +




Buwéc 2: Dién electron bdo hoa phan I&p truwdce roi méi dién tiép
va phan lép sau.

Vi du: Li c6 Z=3 dién 3 electron vao day Klechkovski ta cé 1s22s?.

@
Lithium
6.941




Bwéc 3: Quy tac 2: Doi lai vi tri cac phan Iop sao cho s the tw
I&p n tang dan tir trai qua phai, cac phan lép trong cung mét 16p
theo thur ty s, p, d, f.

Vi du: Fe c6 Z =26, sau khi dién day 26 electron vao day
Klechkovski ta c6 : 1s225%2p®3s23p®4s23d®. Ta dbi lai vi tri cac
phan l6p dé dwoc cadu hinh electron hoan chinh:
15225%2p83523p©3d°4s?




Cau 2: Viét cu hinh electron clia cac nguyén té co sb hiéu nguyén tir
ttr 1 dén 20.

Cau hinh electron clia cadc nguyén t6 co so hiéu nguyén ti tir 1 dén 20:

S6 hiéunguyén tr  Cau hinh electron S8 hiéu nguyén tir C4u hinh electron
1 18! 11 15?25?2pf3s?
2 1s? 12 15%25%2p%3s?
3 15228’ 13 1522522p®35?3p?
4 152252 14 15%25%2p%3523p?
5 1s%2s22p’ 15 1522522p®3s5?3p?
6 1s22s22p? 16 15%25%2p%3s23p*
7 1s%2s22p° 17 1522522p®35?3p°
8 1s%2s22p* 18 15%25%2p®3s23p°®
9 1s%2s22p° 19 1522522p®35%3p%4s!



«» Cau hinh electron cho biét diéu gi? Lay vi du.

Cau hinh electron cho biét thi tw mirc nang lvgng céac electron

gitta cac phan 16p. Nang luvong cla electron trong méi phan 16p

tang theo chiéu tir trdi qua phai.

Vi du: Trong nguyén t& Li, ndng lwong cla electron thudc phan

|&'p 25 cao hon electron thudc phan lép 1s.



= 2. Biéu dién cau hinh electron theo 6 orbital. A
@) Bude 1: Viét cau hinh electron nguyén ti ¢

Vi du : Nguyén tr N c6 ( Z=7) c6 cu hinh electron: 1s225?2p3 ' S
[ ]




Budc 2: Biéu dién mo6i AO bang 1 6 vudng ( 6 orbital hay & luong
tlr), cdc AO trong cung phan |&p thi viét lién nhau cdc AO khac phan
l&p thi viét tach nhau. Thit tu cac 8 orbital tir trdi sang phai theo

th(t tu nhw & cau hinh electron.

1s 2s 2p 3s




Buwdc 3: Pién electron vao tirtng & orbital theo thi tu va phan I&p, moi
electron dugc phan bd sao cho sd electron ddc than la Ién nhat, electron
duoc dién vao cac 6 orbital, electron dau tién duoc biéu dién bang mdi
tén quay dau lén, electron th& 2 duwoc biéu dién bang mii tén quay

xuodng.

Vi du: Cau hinh 6 orbital ctia C :

(MR

1s2 252 2p?

Nhu vay, nguyén tr cacrbon co 2 electron déc than, thudc AO 2p.




% Tai sao cac electron trong mét phan 16p can dwoc sap xép
sao cho sb e electron la I&n nhat?
Cau tra loi:

Electron mang dién tich @&m nén hai electron trong cung mdt

AO sé& day nhau, vi vat ching cé xu hwéng tach nhau ra chiém
hai AO khac nhau.



Cau 3: Biéu dién cau hinh electron theo 6 orbital (chi véi I&p ngoai
cung) cac nguyén tlr cd Z tir 1 dén 20. Xac dinh sé electron doc
than ctia moéi nguyén tc.

Cau tra loi:

Biéu dién cdu hinh electron theo & orbital ( chi 1&p ngoai cung) céc

nguyén t&r cé Z tir 1 dén 20. Xac dinh sé electron ddc than cGia moi

nguyén tu.
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lIl. Dw doan tinh chat héa hoc co ban cua nguyén té

dwa theo cau hinh electron ctia nguyén tir.

Diéu gi quyét dinh dén tinh chat héa hoc dac trung clla nguyén té
(tinh kim loai, tinh phi kim, tinh tro'...)?

Cac electron thudc Iép ngoai cing cé vai trd quyét dinh dén tinh
chat héa hoc dac trwng clia nguyén té (tinh kim loai, tinh phi kim,

tinh tro...)




% Tinh chat héa hoc chung ctia kim loai, phi kim, khi hiém 1a gi?

+ Tinh chat hoa hoc chung cla kim loai |4 phan &ng véi phi
kim, phan trng véi acid va phan &ng véi dung dich mubi.

+ Tinh chat héa hoc chung cla phi kim la phan tng véi kim
loai, phan (rng v&i phi kim khac. ..

« Tinh chat héa hoc chung cla khi hiém la tinh tro, chung

khoéng tac dung véi cac chat khac & diéu kién thuong.




T cau hinh electron I&p ngoai cung, hay néu cac quy tac du

doan tinh chéat hda hoc ctia cac nguyén to.

Cc eheciran rdn midl
phén kp cd mirc ndng
Wong  bang nhau

S0 phan KBy

trang mii N_J -1
I bing S0 == |
il fur cida [

Itrp d6

Electron & | Eleciron d .
Electron p Elecron 1




Céac nguyén td co 1, 2 hoac 3 electron & I&p ngoai cung thuéng la céac
nguyén t& nguy&n td kim loai. Tinh kim loai thé hién qua kha nang
nhudng electron trong cac phan (rng héa hoc.

Cac nguyén tlr c6 5, 6 hoac 7 electron & I6')p ngoai cung la cac nguyén t
nguyén té phi kim. Tinh phi kim thé hién qua kha nang nhan electron
trong cac phan ng héa hoc.

Cac nguyén tir co 8 electron ¢ I6p ngoai cung (trir He chi cd 2 electron)
la cac nguyén t&r nguyén té khi hiém.

Cac nguyén tlr coé 4 electron I&p ngoai cung cia mot nguyén tér thi

nguyén td doé co thé 1a kim loai ho&c phi kim.



Cau 4: Dy doan tinh chét
héa hoc co ban (tinh kim
loai, tinh phi kim, tinh tro)
clla cac nguyén td co Z
ter 1 dén 20.
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LUYEN TAP

Bai 1: Nhirng phat biéu nao sau day 1a dang?
a) Orbital 1s c6 dang hinh cau, orbital 2s cé dang hinh s tam néi.
b) Trong mét nguyén tl, nang lwong cla electron thuéc AO 1s thap

hon nang lwveng cua electron thudéc AO 2s.

c) Trong mdt nguyén tl, ndng lweng cla electron thudc AO 2s thap
hon nang lwgng cla electron thuéc AO 2p.

d) Trong mét nguyén tlr, nang lwong cua electron thudéc AO 2p.



Cau tra loi:

a, Sai. Cac orbital s déu c6 dang hinh cau
b, Blng

c, Sai, Cac electron thudc cung mot I¢p cé nang luvgng

gan bang nhau.

d, Pung




Bai 2: Nguyén t&r nguyén t& X cé hai I&p electron, trong d6 c6 mét
electron doc than. Vay X co thé 1a nhirng nguyén té nao?

CAu hinh electron theo orbital ctia nguyén té X cé thé la:

N A

2s 2p
N AV A

2s 2p
N AN AV A

2s 2p

Vay X co the la Z=3 (Li) hoac Z= 5 (Bo) hoac Z= 9 (F)




VAN DUNG

Bai 3: Cau hinh electron clia ion dwoc thiét 1ap bang cach nhan hodc

nhwong electron bat dau tr phan Iép ngoai cung cla cau hinh

electron nguyén tlr twong rng.

a)

b)

Viét cAu hinh electron ctia ion Na* va ion CI-.

Nguyén t&r Cl nhan 1 electron dé tré thanh icon CI, electron nay

xép vao AO thudc phan I&p nao clia nguyén tir CI? AO doé la AO

tréng, chira 1 hay 2 electron?



a) Cau hinh electron ctia Na (Z = 11): 1s225?2p®3s’. Nguyén t(r Na
nhuéng 1 electron dé dwoc ion Na*.

= CAu hinh electron ctia Na+ la 1s22s22pf.

Céu hinh electron ctia Cl (Z = 17): 1s%2s22p®3s23p°. Nguyén t& ClI
nhan 1 electron dé dwoc ion CI".

= CAu hinh electron ctia Cl la 1s22s22p83s23p®

b) Cau hinh theo orbital I&p ngoai cing ctia nguyén ti Cl

Nguyén tlr Cl nhan 1 electron dé tré thanh ion CI, electron nay xép

vao AO thudc phan I&p 3p cua Cl. AO dé la AO chira 1 electron.



HUONG DAN VE NHA

A v

On tap va ghi Hoan thanh bai  Tim hiéu ndi dung

nho kién thire tap trong SGK  Bai 6: Cau tao cla

vira hoc bang tuan hoan céac

nguyén t6 héa hoc.
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