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4.1. Bang phan loai tuan hoan Mendeleev

GEUFPED] GRUPFEIl GREUPPE NI GRUPPEIV GRUPPEYV GRUPPEVI GRUPPE VII GREUFPE VIII
EEIHEN - - - RH* RH? RH? EH -
R0 RO R07 RO¥® RCA RO? R07 R4
| H=1
2 Li=7 Be =94 E=1I C=12 M= 14 0= 16 F=19
3 MNa =23 Mg =24 Al=273 5i=28 P=3l 8§ =32 Cl= 355
4 K =39 Ca =40 —-=44 Ti=43 WV = 5l Cr= 52 Mn = 55 Fe = 56, Co = 50
Mi =50 Co=a3
5 iCu=63) Zn = 65 — =68 -=72 As=T5 Se= T8 Br = 80
& Eb =85 Sr =87 ™t =28 Zr =90 Mb = 04 Mo = 06 — = | Eu = |14, Bh = 104,
Pd = 106, Ag = 108,
7 iAg = 108) Cd=112 In=113 Sn= 118 Sb=122 Te = 125 J =127
Cs = 133 Ba = 137 i = 138 e =140 - - - -
0 i—) - - - - - -
10 = - TEr = 178 TLa= 180 Ta= 182 W =184 - Os = 195, Ir = 197,
Pt = 198, Au= 199,
11 (Au =199y Hg = 2 Tl = 24 Pb =207 Bi=208 - -
|2 — — — Th = 231 - 0= 240 - —_—

Nguyén tac xep: tdng dan khai lwgng, twong ty tinh chat héa hoc cla
nguyén to, don chat , hgp chat cling bién thién tuan hoan.
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4.2. Bang phan loai tuan hoan hién dai

Dwa vao nhirng kham pha cau trdc nguyén to:

« Nguyén tac sap xép:

- Tadng dan dién tich hat nhan

- C4u truc bang dai: 6 — 7 chu ky — 8 cdt (hnhém)

-Cau hinh dién tlr héa tri gibng nhau xép vao chung cot
-S6 16p vo dién ti tring voi th tw chu ky

- M& dau chu ky: ns?

- Két thuc chu ky: ns2 np®
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Electron Configurations and the Periodic
Table
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Bang phan loai tuan hoan dang dai
Periodic Table of the Elements

Chn IAa IIA Nhom ma IVA VA VIA VIA VIOA
kv 1 2 13 14 15 16 17 18

3] Oome VB VE VIBE VIE VIIE VIOIE VIIE IB B
3 4 5 6 7 5 8 10 11 12

LA

5B il 60 &1 62 &3 (3] 63 65 &7 68 [ T 71

Lanthanoids Ce Pr Nd Pm Sm En Cd Th Dy Ho Er Tm | Yhb Lu
455dE | aftes? | afsst | 486t | 4FEst | 4Fas? | 479060 | afsst | 48%6sT | 4fast | 48%6st | 48t | apiss? | 475d6sR

3] a1 ] 5] 0q of ] a7 g o 100 101 102 103

Actinoids Th Pa L1) Np Po | Am Cm Bk Cf Es Fm | Md No Lr
687 | 30647 | sP6d'Ts | seed'T | sifTet | sPTE | SESETE | st | 5P | sPhmet | 587 | sPRTE | sPT | SPd'Ts
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Lanthanides

Actinides
S.K. Lower
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Quan hé gilra:
« Cau hinh electron nguyen twr (electron coqfiguration)
va vi tri nguyén t6 trong bang phan loai tuadn hoan
- chu ky = I&p ngoai cung
- nhém: nguyén t6 s (nhdém A) = s0 electron s
nguyén to p (hhdm A) = s0 electron s+p
nguyén to d (nhém B): s6 electron ns + (n-
1)d: 3 - 8 = sb tht tww nhém; 8, 9, 10 = nhom VI B;
11va1l2: nhom | B va Il B.
* Pién tr hda tri thubc cac van dao ns, (n-2)f, (n-1)d , np

« Tinh chat héa hoc phu thudc vao soé dién t& hoa trj va
sO I&op vo
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4.3. Bién thién tuan hoan mét sb tinh chat
cac nguyeén to

4.3.1 Ban kinh nguyén t& va ban kinh ion

Ban kinh qui wéc

o0 ® 09

P—»r I | b | —
o i 'Nat Tor-
Metallic radius Covalent radius lonic radius

Copyright © 2005 Pearson Prentice Hall, Inc.
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Ban kinh nguyén tw

Ban kinh nguyénte T
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Bién thién ban kinh nguyén to

VFI Atomic Radii
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« Chu ky: Trai —phai:ban kinh nguyén t (r) giam:
n= const
z tang
« Nhom: Trén — xudng: r tdng do:
n tang, z tang nhwng sw tang I&p vo cb tinh troi
hon
Hiéu irngco d, cof
* Hiéu rng co d:
- Chu ky: ban kinh cac nguyén to d gidm it
« Cod+cof:
- Nhom: ban kinh day 3d < 4d ~ 5d
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Bién thién ban kinh nguyén to

1A A MA IVA VA VIA VIA VIIA
Atomic radii

l';I lie
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. Ne

Be ® © ® o e ©
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®eee 6 e
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] 107 135 12 120 L9 L4 L2
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248 2.15
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Metallic radii (pm)

Ban kinh cac nguyén to d

300
250 -
200 - 5d
4d
150 3d
100 T T T T T T T T T T T T
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Bién thién ban kinh ion

2

2+ i =
111 70 66
65

M 2+
b 184
60 104

o ¢

221
137

SeO
Sr2
13
15

O
Ionic radii
Ions are colored red and blue; parent atoms brown.
Radii are in picometers.

2+ + -
'v <rM <rM<rM
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Ban kinh cac ion dang dién tt

=D

Chu ky: Trai —phai, r giam
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First ionization energy (kJmol)

4.3.2. Bién thién nang Iwong ion hoa |

Period 2 Period 3 Period 4
2500 |- He
.ﬁ Ne Chu ky: | tdng
2000 — | | , .
[ F;'/,'. —>Kho nhwong e
1500 —III | N Ji;ur Kr
AEAS ;7 I'. Be /| N
wool | B /€ | ~ | As /| Nhom: | giam
| I.'l'\\'ill I| Mg }j 5 I| Ti H]_{.-}" e I|I .
y B VAT STt 'ss  — dé nhwong e
S0 1 RAPY V/Se "33 Vv
K Rb
0 | | | | | | | |
5 10 15 20) 25 30 i

Atomic number
Nang lwgng ion hoa:
X(K)y—>X(ky+e 1,>0 |
X*(k) > X°*(kK)+e 1,>0 2
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VRN First Jonization Encrgics (kJimol of atoms) of Some Elcments

H He
1312 1372

Li Be B C N O F Ne
5m o Bl jlaces 1403 1314 165] JnEl

Ma Mg Al Si P s Cl Ar
4005 Tig 5TE TEL Lol 100 1251 1531

K Ca Sc T vV Cr Min Fe Co M1 Cu Zn (ra (e As Se Br Er
419 S Gil G556 50 652 17 750 758 57 T45 aig 5 TE2 47 =EN | 1140 1351

Rk Sr Y £r Mh Mo | Te Fu Eh Pd Ag Cd In Sn Sh Te I Xe
0% 55D 6al7 5] L (1211 iz 711 720 B4 Tl BGE 558 T Hid B 100 1170

Cs Ba La Hf Ta W Re = Ir Pi Au Hg Ti Ph Bi Po At En
m S0 538 &El] TE] 770 TE0 40 BRD ETD o Loay SEm 715 T3 E1Z o 1

Gia tri | phu thudc vao:

* Z
L

« Cau hinh

« PO tham s>p>d>f

CuuDuongThanCong.com

https://fb.com/tailieudientucntt



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Nang lwong ion hoéa
cac nguyén to chu ky 3

TABLE 12.6 Successive lonization Energies in Kilojoules per Mole for the Elements
in Period 3

— General increase

Element I I; I L Is Ig I
[ Na 495 |_4560

% Mg 735 1445 |_7730 Core electrons*

g Al 580 1815 2740 | 11,600

g S 780 1575 3220 4350 | 16,100

N 1060 1890 2905 4950 6270 | 21,200

g 1005 2260 3375 4565 6950 8490 | 27,000
g Cl 1255 2295 3850 5160 6560 9360 11,000
A 1527 2665 3945 5770 7230 §780 12,000

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

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

4.3.3. Bién thién nang Iwong anion héa A (Ai luc

dién tor)
300 . Chu ky: A tang do r giam
200 | Nhom : A giam do r tang
E 1080 — I
o o Be g M a ~ >
: HeBe N N EMP ”‘f\'} Nguyén tlr A, (kJ/mol)
= Na K F -327,8
E S Cl -348,7
2 Y Br -324,5
| -295,2
| | &
{1 15 20 25

Atomic number

X (k) + e — X~ (K) A,
X- (k) + & = X2 (K) A, >0

ongThanCong. om/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

4.3.4. Bién thién d6 am dién y

- Bac trwng cho kha nang rut electron vé phia nguyén tw
nao do khi no lién két \(é’i nguyén tr khac: dé am dién cao
— rut manh electron vé phia nguyén tw
Pauling:
-Khi tao lién két phan cuwc A-B:
Ensiy= (Ean - Esp)"?
Dat:  AE = Epgq0) - (Eaa- Egs)? =K (xg — %)
k =96,5 (don vi nang lvgng la kd/mol)
-Khi tao lién két khdng phan cuc A-B: AE = 0— 15 =}
Ve =4 — d0 am dién cac nguyén to khéac
Mulliken: y, =% (I, + Ay)
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Tl

Po6 am dién

VRS Electronegativity Vabues of the Elements”

IA VIIA
1 Metals [ 1 2
f]] A Nonmetals [ ] MA VA VA VIA VIIA| T°
3 4 Metalloids [ ] 5 & 7 3 a 10
Li Be B C M ) F Me
10 15 0 15 | i5 0
11 12 15 14 15 L& 17 12
Ma | M . . . VIIIE Al S P 5 l Ar
10 J.?E B VB VE VIB VIE 2 BB | (5 | o | 20 | 25 | 30
1= A a1 22 | g’ | 25 26 n s 24 an ] 12 35 i 35 36
K Ca Sc Ti W Cr | Mn | Fe Co | M Cu | Zn ga | Ge As e Br | Er
0s 10 1.3 14 L.5 15 L& 1.3 1.7 15 L.B 14 1.7 1.9 21 24 2B
K1) B ig 40 41 42 43 44 45 44 47 45 49 a0 =1 52 53 34
BL | Sr Y Zr | Nb | Mo | Tc Fu | BRh | Pd | Ag | Cd In S| Sk | Te | Xe
ag9 110 1.3 1= L.5 14 L.7 1% L.B 18 L.6 14 14 1.2 149 11 25
55 54 T |F T2 73 4 ] T 7 TE 74 a0 El a2 B a4 ES af
Cs | Ba | La Hf [ Ta | W | Re | Os Ir Pt | Au | Hg | TI PFb | Bi Po | At | En
0s 110 l.1 1= 1.4 15 L.7 12 1.0 18 1.0 13 14 L.7 18 L2 21
&7 1] g
Fr Ba | Ac
0s 1.0 l.1

5B 59 &0 6l &2 ] & &5 (2 &7 £ &4 | 71

e Pr | Nd | Pm | Sm | Eu d | Th | Dv | Ho | Er | Tm | ¥Yb | Lu

1.1 L.1 1.1 L.1 1.1 1.1 1.1 1.1 1.1 1.1 L.1 1.1 L.0 12

o] ol oz a3 | a5 o a7 cd K LG 1a1] Lo2 103

Th Pa [} Mp | Pu | Am | Cm | Bk Cf | Es | Fm | Md | Mo Lr

12 1.3 15 L.3 13 1.3 13 132 1.3 1= 1.3 1= L.3 15
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Bién thién tinh chat mét s6 hop chat

IA  IIA IDA IVA VA VIA VIA
LiH | BeH, B.H, | CH, | NH, | H,0 | HF
NaH | MgH. | (AlHs), | SiH, | PH; | H,S | HCl
KH | CaH, | Ga,H, | GeH, | AsH, | H,5¢ @ HBr
RbH | SrH, | InH, | SnH, | SbH, | H,Te | HI
CsH | BaH,  TIH | PbH, | BiH; | HoPo | HAt

Figure 6-4 Common hydrides of the representative elements. The ionic hydrides are
shaded blue, molecular hydrides are shaded red, and those of intermediate character are

shaded purple.
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Increasing acidic character -

-
g IA 1A 1A IVA VA VIA VIIA
T | LD Bel) B10; COy N0 OF,
% Ny 0 Mg AlyOy Si0; PyOyq S0 Cl,0,
g KO Cal) Ga,0, GeO, As,0s Sal; Br,0,
2| mno Sr0) Tns0); Sn0; ShaOs TeO 120
l Cs,0 Bal) 1,0, Pbi, Bi, 0. PoO, Aty O,

Figure 6-8 The normal oxides of the representative elements in their maximum oxidation
states. Acidic oxides (acid anhydrides) are shaded red, amphoteric oxides are shaded purple,
and basic oxides (basic anhydrides) are shaded blue. An amphoteric oxide is one thar shows
some acidic and some basic properties.

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

