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I. Lich s& va Nguyén tac sap xép Bang Tuan Hoan (BTH)
1. So luoc lich su
Nam 1869, nha hdéa hoc ngudi Nga D. I. Mendeleev da céng bd bang tuan hoan
dau tién, sap x€p cac nguyén t6 theo chiéu tang dan cla nguyén t khdi. Bang
cla O6ng da dé lai nhitng 6 trong cho cac nguyén té chua dugc kham pha va du
doan thanh cong tinh chat cda ching. Bang tuan hoan hién dai dugc sap xép
dua trén dién tich hat nhan nguyén tu.
2. Nguyén tac sap xép
Cac nguyén té trong bang tuan hoan hién dai dugc sap x€p theo 3 nguyén tac
sau:
e Nguyén tac 1: Céc nguyén té dugc sap x€p theo chiéu tang dan cua dién
tich hat nhan nguyén t& (tdc la tang dan soé hiéu nguyén tu 2).
e Nguyén tac 2: Cac nguyén té cé cung sé 16p electron trong nguyén t& dugc
xép thanh mét hang, goi la chu ky.
e Nguyén tac 3: Cac nguyén té cé sé electron hoa tri trong nguyén t&r bang

nhau dugc xép thanh mot cét, goi la nhém.
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Il. Cau tao Bang Tuan Hoan

1. O nguyén toé

Mo6i nguyén té hda hoc dugc bi€u dién bang mét 6 nguyén té trong bang tuan

hoan. O nguyén t6 cho biét cac théng tin co ban vé nguyén té do.

e NOi dung: SO hiéu nguyén tr (Z), Ki hiéu hdéa hoc, Tén nguyén t6, Nguyén to
khoi trung binh.

e Vi du: O nguyén té cta Oxygen (O)

o SO hiéu nguyén ta: 8
o Ki hiéu: O
o Tén: Oxygen

o Nguyén tir khoi: 16.00

2. Chu ky

Chu ky la day cadc nguyén t6 ma nguyén t& clia ching cé cung s6 I16p electron,
dugc x€p theo chiéu dién tich hat nhan tang dan.

e Cau truc:Soé thu tu chu ky = So6 16p electron

e Bang tuan hoan cé 7 chu ky:

o Chu ky nhé: 1, 2, 3.
o Chu ky I6n: 4, 5, 6, 7.

e Vi du 1: Nguyén tir Na (Z=11) c6 cau hinh electron la 1s22s22p¢3s?. Nguyén

tl Na cé 3 16p electron nén Na thubc chu ky 3.
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e Vi du 2: Nguyén tir Cl (Z=17) c6 cau hinh electron la 1s22s22p®3s23p*.
Nguyén ti Cl cé 3 I6p electron nén Cl thudc chu ky 3.

3. Nhém nguyén to

Nhom la cb6t cdc nguyén t6 ma nguyén tlr cé cau hinh electron I6p ngoai clung

tuong tu nhau, do dé cé tinh chat héa hoc gan giong nhau.

e Phan loai: Gom 8 nhédm A (tur IA dén VIIIA) va 8 nhém B (tUr IB dén VIIIB).
o Nhém A: GOm cac nguyén td s va p. S6 th tu nhém A bang so electron
|6p ngoai cung.

o Nhém B: GOm cac nguyén t6 d va f.

e Cau truc (véi nhém A):So thir tu nhém A = So electron I6p ngoai
cung

e Vi du 1: Nguyén tlr Mg (Z=12) cé cau hinh e: 1s22s22p63s2. C6 2 electron |6p
ngoai cung —» Mg thudc nhom IlA.

e Vi du 2: Nguyén tir P (Z=15) cé cau hinh e: 1522522p°3s23p3. Cé 5 electron
|6p ngoai cung = P thudc nhém VA.

I1l. Pinh ludt tuan hoan va Su bién déi tinh chat

1. Dinh luat tuan hoan

Phat bi€u:Tinh chat cda cdc nguyén té va don chat, ciing nhu thanh phan va
tinh chat cua cac hop chét tao nén tir cac nguyén té dé, bién doi tuan hoan theo

chiéu tang cua dién tich hat nhdn nguyén tu.
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Su bién dai tuan hoan nay la do su 1ap lai tuan hoan cau hinh electron 16p ngoai
cung cla nguyén tir cac nguyén to.

2. Su bién déi mét sé dai luong va tinh chat

Su bién doi cac tinh chat trong mot chu ky (di tur trai sang phai) va trong mot
nhém A (di tir trén xuéng dudi) dugc tédm tat nhu sau:

a. Ban kinh nguyén tu

e Quy luat:

o Trong mot chu ky, theo chiéu tang cta Z, ban kinh nguyén t&r c6 xu hudng
giam dan. (Do dién tich hat nhan tang, luc hat véi electron I6p ngoai cung
manh hon).

o Trong mot nhdm A, theo chiéu tang cla Z, ban kinh nguyén ti& cé xu

hudng tang dan. (Do sé |6p electron tang).
e Vi du 1 (Chu ky): Ban kinh nguyén tir gidm dan theo day: Na (186 pm) >
Mg (160 pm) > Al (143 pm) > Si (117 pm).

e Vi du 2 (Nhém): Ban kinh nguyén ti tang dan theo day: Li (152 pm) Na

(186 pm) K (227 pm).
b. Do am dién (x)

D6 am dién la dai lugng dac trung cho kha nang hut electron cla nguyén tu

trong mot lién két hda hoc.

e Quy luat:
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o Trong mot chu ky, theo chiéu tang ctia Z, d6 am dién c6é xu huéng tang

dan.

o Trong mét nhédm A, theo chiéu tang cta Z, dé am dién cé xu hudéng giam

dan.

e Vidu 1 (Chu ky): D6 am dién tang dan: Si (1.90) P (2.19) S (2.58) CI (3.16).
e Vidu 2 (Nhém): D6 am dién gidm dan: F (3.98) > Cl (3.16) > Br (2.96) > |
(2.66).
c. Tinh kim loai - phi kim
e Quy luat:
o Trong moét chu ky, theo chiéu tang cla Z: tinh kim loai gidam dan, tinh phi
kim tang dan.
o Trong mot nhém A, theo chiéu tang clda Z: tinh kim loai tang dan, tinh phi
kim giam dan.
e Vidu 1 (Chu ky 3): Na, Mg, Al la kim loai (tinh kim loai gidm dan), Sila &
kim, P, S, Cl la phi kim (tinh phi kim tang dan).

e Vi du 2 (Nhém IA): Tat ca déu la kim loai manh, tinh kim loai tang tu Li —»

Cs.
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Bang tong két su bién dgi tinh chat

Tinh chat / Pai Trong mot chu ky (tu trai  Trong mot nhom A (tu trén

luong sang phai) xuéng dudi)

Dién tich hat

Tang Tang
nhan (2)
Ban kinh nguyén

Giam Tang
tu
D6 am dién Tang Giam
Tinh kim loai Giam Tang
Tinh phi kim Tang Giam

IV. Su bién doéi tinh chat cua hop chat
1. Héa tri cua cac nguyén toé

e Héa tri cao nhat véi oxygen (doi véi nguyén té nhém A):Hdéa tri cao
nhat véi O = S6 thit tu nhém A.

e Héa tri trong hop chat khi véi hydrogen (doéi véi phi kim nhém A):
Héa tri véi H = 8 - S6 thui tu nhém A.

e Vi du: Xét nguyén to Sulfur (S) ¢ nhom VIA.

o Hda tri cao nhat véi oxygen la VI. Cong thirc oxide cao nhat: SOs.
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o Hda tri véi hydrogen la 8 - 6 = II. Cong thirc hop chat khi véi hydrogen:

H>S.

2. Tinh acid - base cta oxide va hydroxide tuong tiing

e Quy luat:
o Trong mét chu ky, theo chiéu tang cla Z, tinh base cla cac oxide va

hydroxide tuong Uing giam dan, dong thoi tinh acid cla chdng tang dan.

o Trong mét nhém A, theo chiéu tang cuia Z, tinh base clia cac oxide va

hydroxide tuong Ung tang dan, dong thoi tinh acid cla chdng giam dan.

e Vidu 1 (Chu ky 3):
NaOH (base manh) - Mg(OH)z (base) —» AI(OH)s (ludng tinh) —» H2SiOs (acid
rat yéu) - HsPOa4 (acid) » H2504 (acid manh) - HCIOa (acid rat manh).
Xu hudng: Tinh base giam, tinh acid tang.

e Vidu 2 (Nhom IllA):
Be(OH)2z (ludng tinh) - Mg(OH)z (base yéu) —» Ca(OH):z (base) - Sr(OH)z (base
manh) —» Ba(OH)z (base rat manh).

Xu hudng: Tinh base tang.

V. Y nghia cia Bang Tuan Hoan
1. Quan hé giira vi tri va cau tao nguyén tu

TU vi tri cia mot nguyén to (6, chu ky, nhém) trong BTH, ta c6 thé suy ra cau

tao nguyén tlr clia né va nguagc lai.

Vidocu.com - Chia sé tai liéu hoc tdp mién phi Trang 7/9



e Cong thuc:

o S© hiéu nguyén tu (Z) = S6 thia tu 6
o SO I6p electron = S6 thu tu chu ky

o S6 electron I6p ngoai cung = S thi tu nhém (déi véi nhém A)

e Vi du: Nguyén tdé X ¢ 6 s6 13, chu ky 3, nhém llIA.
Suy ra: Z = 13, c6 3 18p electron, cé 3 electron I6p ngoai cung. Cau hinh e:

1522522p®3s23pt. DO la Aluminium (Al).
2. Quan hé gitra vi tri va tinh chat
Biét vi tri cla nguyén t6, ta c6 thé du doan cac tinh chat hdéa hoc co ban cla né.

e Vi du: Potassium (K) ¢ 6 19, chu ky 4, nhém IA.
o Du doan: K la mo6t kim loai kiém manh (dau chu ky, nhém IA). Héa tri cao
nhat véi O la | (cong thic K20). Hydroxide tuong (ng la KOH, mot base rat

manh.

3. So sanh tinh chat véi cac nguyén té6 1an can

Dua vao quy luét bién doi tuan hoan, ta cé thé so sanh tinh chat cda moét
nguyén td véi cac nguyén td6 diung trudc, sau (cung chu ky) hoac trén, dudi

(cung nhém).

e Vi du: So sanh tinh kim loai ciia Mg (Z=12).
o V@i Na (Z=11) va Al (Z=13) cung chu ky 3: Tinh kim loai cia Mg yéu

hon Na nhung manh hon Al.
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o V@i Be (Z=4) va Ca (Z=20) cung nhém IllA: Tinh kim loai cia Mg manh

hon Be nhung yéu hon Ca.
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