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Hé thong hoéa kién thuc: Cau hinh electron cua
nguyén tu va ion kim loai chuyén tiép

Kim loai chuyén ti€p la nhdm nguyén té c6 nhiéu tinh chat héa hoc va vat ly dac
trung, phan I16n dugc quyét dinh béi cau tric electron doc ddo clia chung. Viéc
nam virng cach viét cau hinh electron cdia nguyén t va ion kim loai chuyén tiép

la nén tang quan trong dé hi€u ré hon vé héa hoc vo co.

1. Giéi thiéu vé kim loai chuyén tiép

Kim loai chuyén ti€p la nhitng nguyén t6 ma nguyén ti clia chidng cé phéan I16p d
hoac f dang dugc xay dung dé dang. Trong chugng trinh Héa hoc 10, chung ta
chu yéu tap trung vao cac kim loai chuyén ti€p nhém B (cac nguyén té khéi d),

thudc cac chu ky 4, 5, 6, 7.

e Vi tri: Nam & gi(ra bang tuan hoan, thudc cdc nhém tir 11IB dén IIB.

e Pac diém chung: La kim loai, c6 dd cing cao, nhiét dd néng chay va nhiét
do soi cao, c6 kha nang tao phic chat, cé nhiéu s6 oxi hda.

2. Pac di€m cau hinh electron cia NGUYEN TU kim loai

chuyén tiép

Cau hinh electron cta nguyén t& kim loai chuyén ti€p c6é nhirng dac di€m riéng

can luu y, dac biét la su chén muic nang lugng ctia phan I16p (n-1)d va ns.
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2.1. Trat tu muc nang lugng va trat tu lop electron

Khi viét cau hinh electron, cac electron dugc dién vao cac obitan theo th( tu

muc nang lugng tur thap dén cao (quy tac Klechkowski).

e Th tuy muc nang luong: 1s 2s 2p 3s 3p 4s 3d 4p 5s 4d...

e Luu y: Mlc nang lugng cla phan I6p 4s thap hon 3d, nén electron sé dién
vao 4s trudc khi dién vao 3d.

Tuy nhién, khi viét cdu hinh electron hoan chinh, ching ta can sap xép lai cac

phan I16p theo dung th( tu I6p tu trong ra ngoai.

b

e Cau trac viét gon:[Khi hiém] (n-1)d® ns

e Vi du: V3i cidc nguyén té chu ky 4, cdu hinh dugc viét gon la [Ar] 3d® asP.

2.2. Cac budc viét cau hinh electron ciia nguyén tu

1. Budc 1: Xac dinh sé hiéu nguyén ti (Z) ciia nguyén t6. S6 Z bang s6

electron.

2. Budc 2: Viét cau hinh electron theo th( tu tang dan clla muic nang lugng. Vi

du: ...3p% 4s% 34V,

3. Budc 3: Sap xép lai cac phan 16p theo th tu I6p tir trong ra ngoai. Vi du:

...3p% 3aY 45X,
Vi du minh hoa:
Vi du 1: Viét cau hinh electron cua Sat (Fe, Z = 26)

e Budc 1: Z = 26, cd 26 electron.
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e Budc 2 (Theo muc nang lugng): 1522522p63523p64523d6.
e Budc 3 (Sap xép lai): 1522522p3523p63904s2.

o Viét gon:[Ar] 3d® 452

Vi du 2: Viét cau hinh electron cua Titan (Ti, Z = 22)

Budc 1: Z = 22, cd 22 electron.

Budc 2 (Theo muc nang lugng): 1522522p63523p64523d2.

Budc 3 (Sap xép lai): 1s22s22p®3s23p®3d24s2.

Viét gon:[Ar] 3d? 4s2.

2.3. Truong hop dac biét: Cau hinh bao hoa va ban bao hoa

Cac cau hinh electron dat trang thai bao hoa (d19) hoac ban bao hoa (d°) trén
phan 16p d cé xu huéng bén vitng han. Do dé, cé hién tugng "nhdy" 1 electron

tlr phan 16p ns sang (n-1)d dé€ dat dugc cau trdc bén nay.
Vi du minh hoa:

Vidu 1: Crom (Cr, Z = 24)

e Cau hinh ly thuyét: [Ar] 3d% 4s2.

e Thuc té: Mot electron tir 4s chuyén sang 3d dé tao thanh cdu hinh ban béo

hoa bén viing hon,
e Cau hinh dang:[Ar] 3d°> 4sl.
Vi du 2: Péng (Cu, Z = 29)

e Cau hinh ly thuyét: [Ar] 3d? 4s2.
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e Thuc té: Mot electron tir 4s chuyén sang 3d dé tao thanh cdu hinh bdo hoa

bén viing hon.

e Cau hinh ding:[Ar] 3d10 4s1.

3. Quy tac viét cau hinh electron cta ION kim loai chuyén
tiep
Day la phan kién thidc quan trong va thudng gay nham lan. Khi nguyén t& kim

loai chuyén ti€p nhuong electron dé€ tao thanh ion duong (cation), electron sé bi

mat di tUr I6p ngoai cung trudc.

Quy tac vang:Mat electron & I6p ngoai cung (ns) trudc, sau dé6 méi mat
dén I6p sat ngoai cung ((n-1)d).

3.1. Cac budc viét cau hinh electron cua ion

1. Budc 1: Viét cau hinh electron day du va da sap xép cla nguyén ti kim loai

tuong Ung.
2. Budc 2: Xac dinh s6 electron can nhuong (bang dién tich duong cuda ion).
3. Buédc 3: Bé6t di s6 electron tuong (ng, bat dau tir phan I6p ns (I16p ngoai
cung) cho dén hét, sau dé mdéi bét ti€p & phan I6p (n-1)d.
Vi du minh hoa:

Vi du 1: Viét cau hinh electron cta ion Fe?* va Fe3* (tu Fe, Z = 26)

e Buéc 1 (Cau hinh e cua Fe): [Ar] 3d® 4s2.
» P& tao ion Fe2t (nhuong 2e): Nguyén tir Fe sé mat 2 electron & |6p ngoai
cung la I6p tha 4 (phan 16p 4s).
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« Cau hinh e cua Fe?t:[Ar] 3d°.

« DE tao ion Fe3* (nhudng 3e): Nguyén tir Fe mat 2 electron & 4s trudc, sau

dé mat thém 1 electron & 3d.

« Cau hinh e caa Fe3*:[Ar] 3d°.
Vi du 2: Viét cau hinh electron cta ion Cu?* (tur Cu, Z = 29)

e Budc 1 (Cau hinh e cta Cu): [Ar] 3d10 4sl. (Luu y day I3 trudng hop dac
biét).
« D& tao ion Cu?* (nhudng 2e): Nguyén tir Cu méat 1 electron & 16p ngoai

cung 4s trudc, sau dé6 mat thém 1 electron é phan I6p 3d:

e Cau hinh e cta Cu?*:[Ar] 3d°.
Vi du 3: Viét cau hinh electron cta ion Mn2* (tir Mn, Z = 25)

e Budc 1 (Cau hinh e ciia Mn): 1522522p63523p63d54s2 hay [Ar] 3d° 4s2.

» P& tao ion Mn2+ (nhuong 2e): Nguyén t&r Mn mat 2 electron & I16p ngoai

cung 4s.
e Cau hinh e cua Mn2*:[Ar] 3d°.
4. Bang téng hop cau hinh electron

Duéi day la bang té6ng hgp cdu hinh electron clia mot s6é nguyén tl va ion kim

loai chuyén tiép chu ky 4 thuong gap.
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Cau hinh e nguyén | lon thuong Cau hinh e cua

Nguyén toé
tu gap ion
Scandi (Sc) 21 [Ar] 3d! 452 Sc3t [Ar]
Titan (Ti) 22 [Ar] 3d? 452 Ti2t [Ar] 3d2
cret [Ar] 3d*
Crom (Cr) 24 [Ar] 3d° 4sl
cr3t [Ar] 3d3
Mangan
25 [Ar] 3d° 452 Mn2+ [Ar] 3d°
(Mn)
, Fe?* [Ar] 3d°
S&t (Fe) 26 [Ar] 3d® 452
Fe3+ [Ar] 3d°
Coban (Co) 27 [Ar] 3d7 452 Co2* [Ar] 3d’
cut [Ar] 3d10
bong (Cu) 29 [Ar] 3d10 451
cu?t [Ar] 3d°
Kém (Zn) 30 [Ar] 3d10 452 Zn2t [Ar] 3d10

5. Bai tap van dung

1. Cau hoi 1: Viét cau hinh electron ctia nguyén ti Niken (Ni, Z = 28) va ion Ni

2+.
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o C&u hinh e clia Ni (Z=28): 1522522p©3523p®3d84s2. viét gon: [Ar] 3d8 4s
2

o DE& tao ion Ni2+, nguyén ti Ni nhuong di 2 electron & I6p ngoai cung (I16p
4).

o C&u hinh e cda Ni?*t: [Ar] 3d8.

2. Cau héi 2: Mot ion M3T ¢é cdu hinh electron 16p ngoai cung 1& 3d2. Xac dinh
nguyén té M va viét cau hinh electron clia nguyén tu M.
Loi giai:
o C&u hinh e ctia M3* 13 [Ar] 3d2.

o lon M3+ dugc tao thanh tir nguyén t&r M bang cach nhuong di 3 electron

(2e & 4s va 1le & 3d).

o D& c6 lai cdu hinh clia M, ta/‘cdng thém 3 electron vao cau hinh cta M3+

theo quy tac: dién vao 4s trudc, sau dé dén 3d.
o C&u hinh e cta M: [Ar] 3d2*1 452 = [Ar] 3d3 4s2.
o Téng so electron cta M 1a 18 (Ar) + 3 + 2 = 23. Vay Z = 23.

o Nguyén to M la Vanadi (V).
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