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. DINH LUAT TUAN HOAN CAC NGUYEN TO
HOA HOC

.  CAU TRUC BANG HE THONG TUAN HOAN
(HTTH) CAC NGUYEN TO HOA HOC

1. CAU TRUC ELECTRON NGUYEN TU VA SU
THAY DOI TINH CHAT CUA CAC NGUYEN TO
TRONG HTTH
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I. PINH LUAT TUAN HOAN CAC
NGUYEN TO HOA HOC
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= Nam 1869 nha bac hoc Nga Dmitri lvanovich Mendeleev
va 4 thang sau, nha bac hoc buwc Julius Lothar Meyer
doc 1ap dwa ra bang tuan hoan va hoan chinh hon. Bang
cia Mendeleev dwoc chirng minh 1a dung dan dwa trén
cau tric dién tlr vé sau, cudi thé ky 19 dau thé ky 20.

= Pinh luat tuan hoan Mendeleev

Tinh chat cac don chat ciing nhw dang va tinh chat
cac hop chat cua nhirng nguyén té héa hoc phu
thuéc tuan hoan vao trong lwong nguyén tir ctia cac
nguyén to.

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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= Nam 1913 Henry Gwyn
Jeffreys Moseley (Anh, 1887-
1915) qua cac nghién ctru va
thi nghiém cua minh ching
minh rang sé th tw nguyén t6
(Z) bang vé&i dién tich hat
nhan. T do6 dinh luat tuan
hoan phat biéu lai nhw sau:

= Tinh chat cdc don chat ciing
nhw dang va tinh chat cdc
hop chat cda nhirng nguyén
té héa hoc phu thudc tuan
hoan vao dién tich hat nhan
nguyén tir cdc nguyén to.
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II. CAU TRUC BANG HE THONG
TUAN HOAN CAC NGUYEN
TO HOA HOC

Cac ho nguyén to s, p, d, f
Chu ky
Nhom

= W N e

Céach xac dinh vi tri ngtd trong bang HTTH
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1. Cac ho nguyén to s, p, d, f

a. Cac nguyén to ho s (nst?): nst — kim loai kiém

ns2 — kim loai kiém tho
b. Cac nguyén to6 ho p (ns2nplo) :
ns2npl| ns?np? | ns?np? | ns?np*| ns?np° | ns?np®

B-Al|C-Si| N-P | O-S |Halogen |Khi tro

c. Cac nguyén to ho d (n-1)d*1°nst2: KL chuyén tiép
d. Cac nguyén to ho f (n-2)f1-14(n-1)d %-1ons2:
Céac nguyén to dat hiém AfL-14 - |antanoit

5f1-14 : actinoit
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Period 4
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> L& day cac nguyén to viét theo hang ngang

> trong CK tinh chat cac nguyén t6 bién dbi tuan hoan
» STT chu ky = n cua I&p electron ngoai cung = n,,
v Chu ky I (CK dac biét): chi c6 2 nguyén to ho s
v Chu ky Il, lll (CK nhd): 8 nguyén to = 2(s) + 6(p)
v Chu ky IV, V (CK I&n): 18 ngto = 2(s) + 10(d) + 6(p)
v Chu ky VI (CK hoan hao): 32 ngto = 2(s) + 14(f) +
10(d) + 6(p)
v Chu ky VII (CK d& dang): c6 2(s) + 14(f) + ... (d)

-CUUD uongThanCong.com https://fb.com/tailieudientucntt
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Cédc nguyén to6 theo cét doc c6 tong so e hoa
tri bang nhau

> Phan nhdm: Cac ngtd c6 cau tric e twong tw nhau

— tinh chat hoa hoc twong tw nhau
v 8 phan nhom chinh A (nguyén td ho s va p)

v' 8 phan nhém phu B (nguyén t6 ho d va f)

N ooooooooo .com https://fb.com/tailieudientucntt
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> Phan nhém chinh A (nguyén to ho s va p)

So6 thr tw PN chinh = tong so6 e & I&p ngoai cuing

(tbng so e héa tri)

1A

A

IHIA

IVA

VA

VIA

VIIA

VIIIA

nsi

ns?

ns2npl

ns2np?

ns2np?3

ns2np*

ns2np°®

ns2np°®

CuuDuongThanCong.com
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> Phan nhém phu B (cac nguyén to ho d va f)

So thir tw PNP = tong so e trén ns va (n - 1)d

1B VB VB VIB
ns?(n-1)d* ns?(n-1)d? ns?(n-1)d3 ns2(n-1)d*
Nguyén to f —nsi(n-1)ds

VIIB VIIIB 1B 1B

ns?(n-1)d> ns?(n-1)do7.8 ns?(n-1)d® ns?(n-1)d*°
—nsi(n-1)d*°

v Tat ca cac nguyén to d va f déu 1a kim loai
* PNP VIIIB co 9 nguyén t6
* PNP 1lIB c6 14 PNP thir cap (PNP loai 2):
% 6s24fl - 14 : [antanoit
% 7s°5f1-14: actinoit
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4. Cach xac dinh vi tri nguyén to trong bang HTTH
= Sothtrtw=272=>¢e
= So thertw chuky=n_,_,
= SO thir tw nhém = tdng sb e hoa tri (nam trén
AO hoa tri)
= Cac nguyén to ho s, p: nam & PNC (A).
AO hoa tri: nsnp
= Cac nguyén to ho d nam & PNP (B).
AO hoa tri: ns(n — 1)d
Nguyén to d (n-1)d2nsP  a =10 so6 nhém =b

a<6 s6nhém=a+b
a=6,7,8s6 nhom = VIIIB

= Cac nguyén to ho f thudc PNP IIIB

I

uongThanCong.com https://fb.com/tailieudientucntt
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(PNG DUNG XAC DINH VI TRi NGUYEN TO

= Dang 1: Biét Z
=Vidu: Z2=19, 72=25

= A(Z = 19);

= A,(Z =25):

N TTTTTTT
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UNG DUNG XAC PINH VI TRi NGUYEN TO

= Dang 2: Biét gia tri 4 s6 lwong tir ctia
electron cudi cung

= Vi du: Nguyén t&r M c6 electron cudi ciing c6
giatrid so lwong tr sau : n=3;{=2; m = 0;

m,=-"%
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(PNG DUNG VI TRi NGUYEN TO

= Dang 3: Biéet cau hinh electron ctia ion twong
tPng
= Vidu:
= lon D2*: Phan I&p cudi cung la: 3d5S.
=>D:
= lon M4*: Phéan I&p cudi cung la; 3ps.
=>M:
= lon X2 Phan I&p cudi clng la: 4p*.
=>X:

Nong TTTTT .com https://fb.com/tailieudientucntt
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lll. QUY LUAT THAY DOI TINH CHAT
CUA CAC NGUYEN TO

Ban kinh nguyén t& va ion
Nang lwgng ion hoéa |
Ai lwc electron F

D6 am dién y

= 0 o=

S oxy hoa
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>Trong mot phan nhom

> Cau tric e twong tw — tinh chat hda hoc
twong tu.

> T trén xuong: so l1&p electron tdng — lwc
hat cta hat nhan déi véi e ngoai cung giam:
* tinh kim loai tang, tinh phi kim giam

o tinh khuw tang, tinh oxi hoéa giam

N ”””””””””
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> s016p e khdéng thay doi,

> tbng so e I&p ngoai cling ting — luc
hat cha hat nhan doi véi e ngoai cling
tang:
 tinh kim loai giam, tinh phi kim tang

 tinh khw giam, tinh oxi héa tang

N oooooooo .com https://fb.com/tailieudientucntt
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1. Ban k|nh nguyén tw va ion

a. Quy woc vé ban kinh
b. Ban kinh nguyén tt

c. Ban kinh ion

https://fb.com/tailieudientucntt
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ban k|nh *

» Coi nguyén tl hay ion nhw nhirng hinh cau.
> Hop chat 1a cac hinh cau tiép xuc nhau.

» Ban kinh nguyén t& hay ion dwgc xac dinh dwa trén khoang
cach gilra cac hat nhan nguyén tw

<—2r—>

— ban kinh hiéu dung r phu thudc vao:

v'ban chat nguyén toy

v'dac trwng lién két

v'trang thai tap hop

NongThanCong.com https://fb.com/tailieudientucntt
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b. Ban ly nguyen tw

»>Trong moét chu ky: rl do zT
v'Trong chu ky nho: r giam ré rét
v'Trong chu ky I&n: e dién vao (n - 1)d - hiéu &ng chanT
— r gidm cham va déu dan hon

»Trong mot phan nhom chinh:
s6 Iop e T— hiéu ng chanT— rT

»Trong mo6t phan nhém phu: rT nhung khéng déu
v'Tlr CK4 xubng CK5: rT do tang thém mét 1op e

v'Tlr CK5 xudng CK6, CK7: r hau nhw khdng tdng do hién
twongcod, cof.

-UUD uongThanCong.com https://fb.com/tailieudientucntt
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Trong modt chu ky Ié&n khi z7T
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Trong mot phan nhém chinh

s6 Iop e T— hiéu tng chanT—» z7T thir?

Atrtomic radius decreases

1. 2A 3A N S5A oA T A A
H He
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Al Si P s 1 AT
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Ban kinh nguyén tw

Trong mdt phan nhém phu - Z7T thi rT cham nhwng khéng déu

VB VB VIB
il 23 V 24Cr
1.45 A 1,33 A 1,25 A
404" 41ND 42MO

1,59 A 1,41 A 1,36 A

7oHI 73l1a 74W

1,56 A 1,43 A 1,37 A
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Bai tap
Cau 1: Hay sap xép cac nguyén tir sau
day theo trat tw ban kinh tang dan:

a) 10K, 1S, ;oNe

b) 5,0 Ca, 5P, gO
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Covalent radius Anionic radius
99 pm 181 pm
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Atomic/lonic Radii

1A 2A

BE2+

9
1711 0.31
Mg2+
180 0.65
. Eﬂ.2+
e 0.99
197 o
1.13

CuubDuongThanCong.com

JA
A13+
%
1.43 '

Gﬂg-l-

G @
{37 0.62
Iﬂ3+
162 0.81
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P ——

Ban kinh ion

= Poi v&i cation cua cung mét ngto: khi at
thi ry2*]: r(Fe?*) > r(Fe3")

= Poi v&i cdc ion trong cung phan nhom co
dién tich ion giong nhau: r T khi Z ngtw 1

r(Li*)<r(Na*)<r(K*)<r(Rb*)<r(Cs*)<r(Fr)
= Poi v&i cdc ion dang e: rion | khi Z 1

r(g0%)>r(gF)>r(;,Na* >r(;,Mg=*)>r(3AI5Y)

~AD ooooooooo .com https://fb.com/tailieudientucntt
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BAI TAP

Hay sap cac ion sau day theo trat tw ban
kinh tang dan :

Cé.u 1 11Na+, 19K+ y 13A|3+ y 35Br ) ,17C|-

Cau 20 /N%, oF, g Nat, AT, 1gP%, 5P~

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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2. Nang lwong ion hoa
> Nang lwong ion héa | 1a nang lwong can tiéu ton dé tach

mot e ra khéi nguyén tir & thé khi va khong bi kich thich.

e .
_J f - }’
. ©

»| cang nho nguyén ti cang d‘é nhuwong e, do do tinh kim loai

X(K) + 1 = X*(k) + e

O

va tinh khtr cang manh.
»Trong mot chu ky: Z1 — lwc hut hatnhanléne 1t — |1

»Trong moét PNC: sO I&p e 1— hiéu &rng chant — |].

NongThanCong.com https://fb.com/tailieudientucntt
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.

»>Trong PP: | 1

PNP c6 dac diém: e dién vao (n — 1)d , con I&p ngoadi cung ns?
khéng thay dbéi. Do do:

vZ 1t —lwchathatnhanléne (ns?) 1t — 11
v'Tinh d6i x&rng ctia cac AO (n — 1)d # AO ns — tang hiéu trng

xam nhap cua cace (ns) — | 1

-D uongThanCong.com https://fb.com/tailieudientucntt
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Ionization energy (eV)
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Period Period Period Period Period
2 3 4 5 6

2000

Ionization energy (kJ/mol)

K Rb Cs

10 18 36 54
Atomic number

B: 15225?2p! > B* str dung hét e doc than trén phan 16p p

O: 15%25%2p* = O* dat trang thai ban bao hoa

86
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Sw bien doi nang lwong ion hoa trong
phan nhom chinh

Nang Iwong ion hoa
giam theo chiéu Z tang

ccccccccccccccccc

A ,(eV)
Li 5,39
Na 5,14
K 4,34
-Rb 4,18
--Cs 3,89
- Fr 3,08

https://fb.com/tailieudientucntt
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Sw bien doi nang lwong ion hoéa trong
phan nhom phu

Nang ltrong ion hoa VB l,(eV)
téang theo chiéu Z téng
oo T 6,82
YAl 6,34

L Hf 7,0
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Sw bién doi niang lwong ion héa trong
phan nhém phu llIB (n-1)d'ns?

1B 1,(eV)

219C 6,56
oY 6,22

La 5,58
ggAC 5,1
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LPNG DUNG

Hay sap nang lwong ion héa cua cac cau to
sau day theo trat tw tang dan :

11(13A1) 5 11 (1oNe) 1,(GN) 5 1,(g0) ;5 11(6C );
1, (4Be) ;11 (5B) ;11(10K) 313 (13Na*) ; 1y (1o Mg )
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TABLE 7.5 Successive lonization Energies in Kilojoules per Mole for the
Elements in Period 3

Element /s /5 I l, I5 ls I

Na 495 4560

& Mg 735 1445 7730 Core electrons®

S Al 580 1815 2740 11,600

_§ Si 780 1575 3220 4350 16,100

— B 1060 1890 2905 4950 6270 21,200

E S 1005 2260 3375 4565 6950 8490 27,000

{B Cl 1255 2295 3850 5160 6560 9360 11,000
Ar 1527 2665 3945 3770 7230 8780 12,000

*Note the large jump in ionization energy in going from removal of valence electrons to removal of

core electrons.

General increase o

https://fb.com/tailieudientucntt
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3. Ai luc electron

> Ai lwe e F Ia ndng lwong phéat ra hay thu vao khi két hop
mét e vao nguyén tir & thé khi khéng bi kich thich.
X(K) + e = X (k), F=AH

>F c6 gia tri cang &m thi nguyén t&r cang dé nhan e, do dé

tinh phi kim va tinh oxi héa ctia nguyén té cang manh.

F =—

.

-D uongThanCong.com https://fb.com/tailieudientucntt
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—400

-350

—-300

—-250

200

Electron affinity (kJ/mol)

-150

-100

3. Ai lwc electron F

—

Cl
FloBr
ERT
- 0
5 el
L Ge
As
Li N ey
2K Al
BEr]Ga
Be, Mg, Ca ’_‘_’_‘ N
1 s 3 & 5 & 7
Group
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= e ———————— L R

Lt gt e

4.D6 am dién y

Pdc trurng cho kha nang hut méat dé e vé phia
minh khi tao lién két véi nguyén tir ctia nguyén

to khéc.
>Trong moi chu ky khi di tir trai sang phai, dd am
dién tang lén.
»Trong moéi nhém khi di tir trén xudng, dd am dién
giam.
* Cha y: d6 am dién khéng phai la dai lwong ¢ dinh

clia mot nguyén to vi nd dwoc xac dinh trong sw phu

thudc vao thanh phan cu thé ctia hop chat.

N nnnnnnn .com https://fb.com/tailieudientucntt
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1A 2A 2.2 3A 4A 5A ©6A TA
Li Be B C N 0 F
1.0 | 1.6 20 | 2.5 | 3.0 | 3.5 | 4.0
Na | Mg 3B Al Si P 5 Cl
09 1132 | 3B 4B 5B 6B 7B - 2 ~ 1B 2B | 1.6 | 1.9 | 2.2 | 2.6 | 3.2
K Ca | Sc Ti V r | Mn | Fe | Co Ni | Cu | Zn | Ga | Ge | As | Se Br
08|10 (14 (15|16 |1.7]|15 |18 19|19 |19 |16 |18 |20 (22 | 2.6 | 3.0
Rb | Sr Y Zr | Nb | Mo | Tc | Ru | Rh | Pd | Ag | Cd | In | Sn | Sb | Te I
08 | 1.0 | 1.2 |13 | 16 | 2.2 | 1.9 | 2.2 | 23 | 2.2 | 1.0 [ 1.7 | 1.8 | 2.0 | 1.9 | 2.1 | 2.7
Cs Ba La Hf Ta W Re Os Ir Pt | Au | Hg Tl Pb Bi Po At
0.8 |09 (1.1 13 |15 |24 |10 |22 |22 |23 |25 |20 16 |23 |20 ]| 2.0 | 2.2
[]<10 [ ]15-1.0 [ ]2.5-2.9
[ ]1.0-1.4 []2.0-2.4 []3.0-4.0
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Moi lién hé giira dé am dién va cac loai lién ket

D6 khac biét vé dé am dién Loai lién két
0 Cong hoa tri
Trung binh Cong hoa tri co tinh
Ion
Trung binh Ion lon co tinh cOng hoa
tri
Lon lon

NongThanCong.com https://fb.com/tailieudientucntt



http://cuuduongthancong.com
https://fb.com/tailieudientucntt

5.S0 ox héa

>Hoa tri : sO lién két hda hoc ma mot ngtl tao nén

trong phan tu.
>S6 oxi hoa: 1a dién tich dwong hay am cla ngtd

trong hop chat dwoc tinh vdi gia thiét rang hop chat

dwoc tao thanh tw cac ion
»>S0 oxi héa dwong cao nhat ciia cac nguyén to

= s0 thr tw ciia nhém (ngoai triv IB,VIIIB, VIIIA)

>S0 oxi héa Am thap nhat cta phi kim = So thir tw
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>Mot so quy tac xac dinh so6 oxi héa bén cua cac
nguyén to:
v'Quy tac chan & Mendeleev
v'Céac murc oxi hoa c6 cau hinh ns2np® hay ns? thwédng bén
hon ro rét
v'Trong mot chu ky dd bén ctia s6 OXH (+) max |
v'Tuan hoan th cap.

v'Trong mdt PNP dé bén cua cac s6 OXH cao 1
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