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Moi quan hé gitta cau hinh electron va cau tric Bang Tuan
Hoan (BTH)

Bang tuan hoan cadc nguyén tdé hda hoc khéng dugc sap xép mot cach ngau
nhién. Vi tri cia moéi nguyén té6 duogc quyét dinh béi cau tric electron cua
nguyén td, dac biét la cau hinh electron I6p ngoai cung. Viéc hi€u ré moi lién hé

nay la chia khéa dé du doan tinh chat héa hoc clia cadc nguyén to6.

1. Cac thanh phan co ban cua Bang Tuan Hoan

1.1. O nguyén té

Moi 6 trong bang tuan hoan cung cap thong tin vé mot nguyén t6 hda hoc.

e Dinh nghia: Mo6i nguyén té hdéa hoc chiém mét 6 trong bang, goi la 6
nguyén to.

e Thong tin trong 6:
1. S6 hiéu nguyén tu (Z): Nam G goc trén bén trai, day ciing la sé th tu

cla 6 nguyén td. Z = s proton = so electron.
2. Ki hiéu héa hoc: Ch{r cdi viét tat tén nguyén to (vi du: Fe, O, Na).
3. Tén nguyén td: Tén day du cla nguyén t6 (vi du: Iron, Oxygen, Sodium).

4. Nguyén tua khéi trung binh: Khéi lugng tuong doi cia mdt nguyén ti

nguyén to dé.
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e O clia nguyén t6 Oxygen (0O) cb s6 hiéu nguyén tir Z = 8. Biéu nay cd nghia

nguyén tir Oxygen cé 8 proton va 8 electron.

e O clia nguyén té Sodium (Na) cd s6 hiéu nguyén tir Z = 11. Nguyén tu
Sodium cé 11 proton va 11 electron.

1.2. Chu ki

Chu ki la cac hang ngang trong bang tuan hoan. Vi tri chu ki cila mét nguyén to

lién quan truc ti€p dén so I6p electron cla né.

e COong thuc xac dinh:So thu tu chu ki = S6 16p electron cia nguyén tu.

e Gidi thich: Tat ca cac nguyén t6 trong cung mot chu ki ¢é cung so6 16p
electron. BTH hién tai cé 7 chu ki.

Vi du:

e Nguyén té Lithium (Li, Z=3): Cau hinh electron la 1s22s. Nguyén t{ Li c6
2 |6p electron (I6p 1 va I16p.2), do do Li thudc chu ki 2.

e Nguyén toé Chlorine (Cl, Z=17): Cau hinh electron la 1s22s22p®3s23p5.
Nguyén tir Cl cé 3 16p electron (I6p 1, 2, va 3), do d6 Cl thubc chu ki 3.

1.3. Nhém

Nhém la cac cot doc trong bang tuan hoan. Cac nguyén td trong cung mot
nhom thuong cé tinh chat hdéa hoc tuong tu nhau do cé cau hinh electron 16p

ngoai cung gidong nhau.
e Dinh nghia: Nhdm gém cac nguyén té ma nguyén ti clia chidng cé cau hinh

electron tuong tu nhau, do dé c6 tinh chat héa hoc gan gidong nhau va dugc
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xép thanh mot cot.

e BTH dugc chia thanh 2 loai nhédm: Nhém A (nhém chinh) va Nhém B (nhém

phu).

a. Nhom A

e Cong thuc xac dinh:So thai tu nhém A = S6 electron I6p ngoai cung.

e Giai thich: Nhém A bao gom céc nguyén td s va nguyén to p. SO electron
|6p ngoai cung cling chinh la s electron hda tri cta chung.

Vi du:

e Nguyén toé Beryllium (Be, Z=4): Cau hinh electron la 1s22s2. L4p ngoai
cung co6 2 electron. Vay Be thuéc nhom IIA.

e Nguyén td Phosphorus (P, Z=15): Cau hinh electron la 1522s22p%3s23p3.

Lép ngoai cung (I6p 3) c6 2 + 3 = 5 electron. Vay P thudéc nhém VA.
b. Nhém B

e Cong thuc xac dinh:Sé6 that tu nhém B duoc xac dinh dua trén téng sé

electron trén phan Iop ns va (n-1)d.

e Giadi thich: Nhdm B bao gom cac nguyén té d va nguyén t6 f. Cach xac dinh
nhém phic tap hon mét chut:

o Néu téng so e [ns + (n-1)d] tir 3 dén 7 - S6 thi ty nhdm = téng sb e do.
o Néu téng s e [ns + (n-1)d] 1a 8, 9, 10 —» Nguyén té thudéc nhém VIIIB.

o Néu téng so e [ns + (n-1)d] > 10 - S6 th& tu nhém = (téng so e) - 10.
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e Nguyén té Scandium (Sc, Z=21): Ciu hinh e la [Ar]3d4s2. Tonge =1 + 2

= 3. Vay Sc thudéc nhém llIB.

e Nguyén to Iron (Fe, Z=26): Cau hinh e la [Ar]3d®4s2. Tonge = 6 + 2 = 8.

Vay Fe thuéc nhém VIIIB.

e Nguyén td Copper (Cu, Z=29): Cau hinh e la [Ar]3d%4s?, T6nge =10 + 1
= 11. SO th&r tu nhédm = 11 - 10 = 1. Vay Cu thuéc nhém IB.

2. Phan loai cac khoéi nguyén toé s, p, d, f

Dua vao cau hinh electron, cdc nguyén té dugc phan thanh 4 khoi: s, p, d, va f.

Tén khoi dugc dat theo phan |6p ma electron cudi cung dugc dién vao.
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Khoi

Pac diém cau hinh electron Vi tri trong BTH

nguyén toé

Electron cudi cung dién vao phan Iép ns.

Nguyén Nhom IA va llA (tru
Cau hinh e I6p ngoai cung la ns! hodc ns?

to s He).

Electron cudi cung dién vao phan Iép np.

Nguyén Nhom IIIA dén VIIIA
] Cau hinh e |6p ngoai cung la ns2np?! dén
top (trir He).
ns2npé.
Nguyén Electron cudi cung dién vao phan I6p (n-  Cac nhém B (kim
té d 1)d. loai chuyén tiép).

Hai hang cu6i BTH
Nguyén Electron cudi cung dién vao phan I6p (n-

(ho Lantan va
to f 2)f.

Actini).

2.1. Khdi nguyén to s

La nhitng nguyén té ma electron cudi cing dién vao phan I6p s.

Vi du:

e Sodium (Na, Z=11): 1s22s22p°®3s?. Electron cudi cung & phan I6p 3s - Na la
nguyén to s.

e Calcium (Ca, Z=20): 1522s522p°3s23p°©4s2, Electron cudi cung & phan I6p 4s
— Ca la nguyén to s.
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2.2. Khéi nguyén to p

La nhitng nguyén té ma electron cudi cung dién vao phan I6p p.

Vi du:

e Aluminium (Al, Z=13): 1522522p°3s23p?. Electron cudi cung & phan 1p 3p
— Al la nguyén to p.

e Sulfur (S, Z=16): 1522s22p°®3s23p*. Electron cudi cung & phan I6p 3p = S la
nguyén to p.

2.3. Khéi nguyén t6 d

La nhitng nguyén td ma electron cubi cung dién vao phan I6p d. Day la cac kim

loai chuyén tiép.

Vi du:

e Titanium (Ti, Z=22): 1522522p°3s23p®3d24s2. Electron dang dién dé dang
vao phan Iép 3d - Ti la nguyén t6 d.

e Zinc (Zn, Z=30): 1522522p®3s23p°3d1°4s2, Phan |6p 3d da dugc dién day
electron cu6i cing » Zn la nguyén toé d.

3. Cac buéc xac dinh vi tri nguyén toé trong Bang Tuan

Hoan

D& xac dinh vj tri (6, chu ki, nhdm) clia mot nguyén t6 khi biét sé hiéu nguyén

tlr Z, ta thuc hién cac budc sau:
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. Buéc 1: Viét cau hinh electron. TU Z, viét cau hinh electron day du cta

nguyén t& theo cac quy tac (Pauli, viing bén, Hund).

. Buédc 2: Xac dinh O nguyén t6.56 thu tu 6 = Z.

. Budc 3: Xac dinh Chu ki.Sé thu tu chu ki = sé 16p electron (nhin vao s6

luong t& chinh n 16n nhat).

. Budc 4: Xac dinh Nhom.

o Xac dinh nguyén toé thudc khoéi nao (s, p, d).

o Néu la nguyén té s hodc p » Nhém A. Sé thit tu nhém A = tong sé
electron Iép ngoai cung.

o Néu la nguyén té d » Nhédm B. Ap dung quy tac tinh sé thi ty nhém B da

néu & trén.

Vi du van dung

Vi du 1: Xac dinh vi tri cia nguyén t6 c6é Z = 14 (Silicon).

. Cau hinh electron: 1522s22p¢3s23p?2,
. O nguyén t6: Z = 14, vay nguyén t6 3 6 s6 14.
. Chu ki: C6 3 I6p electron (I6p n 16n nhat la 3). Vay nguyén té thudc chu ki 3.

. Nhém: Electron cu6i cung dién vao phan I6p 3p = nguyén to p, thudéc nhém
A. Lép ngoai clung (3s23p2) c6 2 + 2 = 4 electron. Vay nguyén té thuéc nhém

IVA.

Két ludn: Nguyén t6 c6 Z=14 G 6 14, chu ki 3, nhém IVA cia BTH.
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Vi du 2: Xac dinh vi tri cia nguyén t6 c6 Z = 27 (Cobalt).

1. Cau hinh electron: 1s22522p63s23p53d74s2.

2. O nguyén té: Z = 27, vay nguyén té 3 6 s6 27.

3. Chu ki: Lép ngoai cung la I6p thir 4. Vay nguyén t6 thudc chu ki 4.

4. Nhém: Electron cudi cung dién vao phan I6p 3d - nguyén té d, thudéc nhém
B. T6ng s6 e trén 3d va 4s la 7 + 2 = 9. Theo quy tac, nguyén té thudéc nhém

VIIIB.

Két luan: Nguyén té c6 Z=27 & 6 27, chu ki 4, nhém VIIIB cta BTH.
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