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Inorganic Chemistry, Physical Chemistry, Organic Chemistry $ Environmental Chemistry
B[z 323E: ¢ 3E: clo€clonudi 30§z 0 §, 6 aneony Inorganic Chemistryl 30§z 191G § 9
6o Physical Chemistryl 329§2 q 0060y Environmental Chemistry (g6(Gs 329§ 0 o
Organic Chemistry (gSclooadi
Chapter 1 Chemical Bonding and Intermolecular Forces 20&§:05030 305008gp:aa(030:
bond ([gSeoleas(gE molecular structures and shapes 63030 23§8E0300E8 82920 [gdonudi
Section a0305609006p5830g/E-
1.1 BASIC CONCEPTS TO UNDERSTAND CHEMICAL BONDING

Atomic orbital 0>653|C:8¢0 electrons (§p0Ed03 coogpgrgoicopSeclepdi Electronic

configurations cogeo Aufbau principle 33| electron o303 energy level sa5pS:agp:a20305
1s 2s 2p 3s 3p 4s 3d 4p ————- 020p5(g¢ (gpSoaen(gdclaopS
Electronic configuration of potassium

Hydrogen (,H)e argon (,,Ar)o3 electronic configuration cw5(gepog€ shell number
20503E: (gpdog€eanneend(gdaopdi BBeaod Potassium (,K) @ electronic configuration o3
c65(gdlon 3e(gEanadads outer electron 03 3d subshell 300z 4s subshell o3 a2 E{gpdapEzaclopdi
energy level 3¢ 45 0 3d 0005 86g) (§60loopSi (because the 4s is below the 3d in terms of its
energy). Potassium ¢} electronic configuration 03 1s* 25> 2p° 35 3p° 4s 03 c65(g&ETloopSn

Atomic orbital 062380 electrons [gp90d03 coogpgn §9:00p53320305 fundamental
principles and rules eog[_zjogor} Aufbau principle, Pauli’s exclusion principle, and Hund’s rule
B3§0:00p5q9(gdClonddi
1.2 IONIC BONDING

Metal ¢ non-metal atoms §S932(030: electronegativity difference (>1.8) eole0op5(G:
ionic bonding [§6&8&20p51 lonic bonding [§6ecld03 Lewis symbols (g€ cagageaycndéaondi

0o NaCl & MgO 6oa8a& Mg s& 0> @3(0302 89320:00p5 Na* && Cl- 3(0g0: 893202
0005 GemnzaopSi anions cogoppdesayi€ 0y § cations coge sagudaeenisd &E:0p88Eo0ndi
size coSeuew aRFgPecec(§H0p5I Qoo NaCl &¢ KCleoadag)€ anion (Cl) s20p0n
(§5) Na & K ¢o size caSeo00 NaCl oo 3[§:e9ae0:60008:00051

> i G 5 S e ) oo il
Nae + oCl3 —  Na’ Ho a] Mg? + o0} —= Mg s0e
(1] P A F L1
281 287 282 g - 26
2. 287 28 28

; 2.8 188
[Ne] 3s° 3p5 [Ne) [Ar]

chlorine atom

[Ne] 387

magnesium atom

[He] 247 2p° [Ne) [Mel]

oxygen atom

[Ne] 35!

wmide jon
sodium atom oxide ion

i : magnesium ion
sodivm jon chloride ion
sodium chloride, NaCl

1.3 COVALENT BONDING
Covalent bonding @éco’ro:)c@ep@:) atoms c;oge\l° outermost orbitals ¢op overlap @5383:

magnesium oxide, MgO

@: bonding atoms c;ogs\l° unpaired valence electrons eogor% Gog_pf?:@ooéu Paired valence
electrons cogme0on) bonding ¢o or]occ:gfefj’lcou Coordinate bond (3%) dative bond ¢ eo%a"?:eo:)
C o N Q < < C < < < <
electron §®C\?:0§ Gcﬂcwoeug atom §03324§05 atom 0OOIM Go:@cs@owen
Drawing Lewis structures
398(7)330%@{«19300@039 Lewis structure ¢ unshared paired electrons 90303 @9_5023399’]

molecule €L element or%f::o’) octet rule 0%0%(73@3@: @éq@é@&ﬂooéu (H, 006027 2 electrons
O share C\?&ﬂeéu)
Valence Shell Electron Pair Repulsion (VSEPR) theory
VSEPR ﬁs%?l 326 shape (7% 9‘%@';“%3908(6 -

1. molecule | Lewis’s structure o3 a3l

2. Central atom 05_’3 o%:éy;@o@ electron pair (7% qug(rgd]u

3. Electron pair €1 geometry (7% ﬂocgo]u

4. G@(ﬁac}:aseof:?o Molecular Shapes or% 9%9%:%593 @oc)dboéu
Table 1 Geometry of Electron Pairs and Molecular Shapes of Different Types of Molecules

Number of bonding
pairs and lone pairs Geometry of
Type around the central | electron pairs Molecular shape Example
atom
180°
AX, 2,0 linear x L aX_x BeCl,, €O,
linear
X
ar ol |2d"(‘ ‘
triangular planar A
A, 3,0 (trigonal planar) x~ ON\x BF,
triangular planar

Sl 05508 Grade 12 QC ¢ S e (% 0 c. .
JO0 J9) 9501050200 Lrade 12 cMW0CHNEE:Y 8I0IC03INANEGV 330@0’)330;{@[ DEONCOEPLP:

Gé](TSCD’.)S\l@éGCDDél C;]GQD('QI O’.)O?GOSSD?I eﬁdﬁmg@o%c\%

.‘A.»
/
E 91 triangular planar X \___/\ X .
AX, ? (trigonal planar) <126 2
bent/V-shaped
>
|‘1 1095
AX, 4,0 tetrahedral Wt~ CH,, CCl,
):‘clruhe(lru!
W R ~
AXE 3,1 tetrahedral o NH,
=109.5
trigonal pyramidal
A
AXE, 2,2 tetrahedral v H,0
bent/V-shaped

Note: Symbol E represents the number of lone pairs.
o . N co N . N
003, covalent molecules cogudo giant structures ara@o)oogﬂew@oc: graphite §,
silicon(IV) oxide o34, giant structures gpzodecpno(§s B3§8Een(gdclorudi Covalent
molecules gps(gdo3 HCl and Cl, molecules coe), covalent bond (g6ecleso atom sdgaa(ogo:
P co CN . o~ C C cC O _0QO0 C C
electronegativity mﬁ,(g:@o:c?o:qlm:i bond polarity 076), 500533059050 :Dﬂqc]ao@@(ﬂoown
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