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39 This Week's Sper_lal Interest

350y dpoadorfeodfmerpdtancy

Evergreen Classic: Hsu Myat Khay Mar (Tekkatho Lei Lei)
Yay Pyan Taung Waterfall

Home for the Beautiful Star Tortoises

Tray Art Products

News

Asia Updates; Greening the Blue - Zhaoshu Island

Sri Ksetra, Field of Fortune & Glory (Part-2)

Tobacco Pipe Making Business (Ywar Lut Village)

The Promising Aquarium Fish Farming in Myanmar
Dances of Myanmar: Mon Farmer Choral Dance

09:38 Let's Taste Delicious Insects; Pounded Cicada Curry,
Grasshopper Curry

09:53 Christmas Song (Last Christmas-Kid Kid)3
10:01 News
10:26 Topical Topics: Kayah Nationals' Marlarfu Salad
10:34 Listening Pleasure, Instrumental Music (Xylophone) Shwe Min Gan
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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
1.4 INTERMOLECULAR FORCES
“Dipole moment” 3¢{030&:, polar covalent bond 0>89¢> dipole §), direction 03 238(g
03206050003 §2:00p533§60 [§8Clorudi H,0 § €O, molecules gpsq|, bond dipoles §, dipole
moments q_p:g;ooo%aocf: polyatomic molecules e{pq individual bond dipoles § dipole
moment of a molecule 03cw3(g&&¢o ([gdolonadi
Dipole-dipole interaction § ion-dipole interaction 0303 23§ so:c0pSc0a2qe2 [§8SlorSi
©205¢g, (3060 helium) atoms gpzascpcs(gdecol London dispersion forces (603 induced
dipole-induced dipole interaction aae{03o&:0300p52 §9:00p533§ e clewdi Hydrogen bonding
< ¢ o C C N . N o O N c c
@ocoTsﬁ, QI0]|OgPR3s, intermolecular hydrogen bond @oeoTcg(rf ROEIQPESE qC00CE
c oc¢ < N . . . . . . . [Je)
G@D@c?cq@o [§o>o]oooou lon-dipole interactions 02> dipole-dipole interactions 00050
c c C ON C c c c Q0 < C
a0i6m0E:q[gE260 00&:036), charge gpaaed| gonpSe(gn: E:c0E:goa8§eoen [§Sclordi
1.5 METALLIC BONDING
Metallic bonding @o%equo@o metal atoms coe), positive ions §, valence electrons
coguad electron cloud (sea of electrons) @5@01@: metal atom nucleus eﬂo:% strong
electrostatic attraction §o3a20305 309§ 8E(ge(030E: 23§ &Eeo(gdclonudi Metallic bonding
), strength 030 33|05 () g|05360l90>5(G: intermolecular forces cogeden 388E(gor003
2B §2:00p5q92 (gdSlonudi
Chapter 2 Energy Changes in Chemical Reactions ¢>c0o>3 energy transformation =§
C OC N o o0¢ < '] < C c O C o C oc¢ Q <
200583803 $6§260303 603.§8E9(gEClor0Si g&:aaEa8070 ¢|05eB:08¢) ©§ 8203 3208
c 9 (o) (N coc¢C c . QOoO0oC C '] C
0§03:q0p80pS: 6[g6&Ee(030&: Law of conservation of energy 326 33§8E¢o(gdclonudi
Chemical energy s3025 (300g9p5:e03¢§6 507 chemical bond cogen 93eapoonntor goaac
< < C C < C c N N C N N o
[g6clorcdi 8205(g)[gE:0009¢ ©205(gj0gpS:qp:s, @205(gdogpSiqpse), chemical energy
C c N C NN C c N c N c T '] C
[o2g0:9me 5 g:3E 32058 5,00050903(5 1 9S0a(gE2003 ¢(go:adeeoy [gdedlconsodlorddi
c C c C o o] o C N N [N C c O .
(g0 gésamadeonnndden:docdandas (gdedl@Eore005(g|gé:a3 spontaneous reaction
Q C C c C c C o C c cocC c O ¢ =] C
o3eal0lonudi mmode) [gEomgsiaeonnnddeo:s e205(ggc:(go8Eendada ey 8ed05(g|
(§E:03 non-spontaneous reaction o3 eslcloroSi 6205(g|[gEs(gdeclesod §050u5ad system
0 J g 0
(050) 3e3l[Gs E:58056403326pe$204|03 surroundings (0&:03)€)cd 2005¢0536lovudi
. C N C C . c O Q C ¢ _C .
Reaction (§603§05005 system anes surroundings 950533 3208:00:000503056 € exothermic
. Q . C Qo _C c N N N N .
reaction c3eal[Ge surroundings 90300 3200305096 0365p5:320:(gE 32E0:60) reaction
o . . Q N C c Q0 < "| N .
ca303 endothermic reaction 8 2005¢03e(030E: 23§ 002690 (§8Jloo0SH Heat of combustion,
heat of formation of a compound $ heat of neutralisation eogqioor%oa(ﬁor:) thermochemical
. o o¢c ¢ O C C ocC N N ¢ Q0 _0O
equation cop03eqe&Eas c33a5dlorudi Enthalpy change 03€:09068,005000503 3000:qe0m0
N C N co o o _COo ¢ ocC oc N . o
- 32apog|069gE:84), enthalpy 02§8:03 AB305§a3e03E:00&Ec060d calorimeter o3
39:):‘)"@ 9°AT QO° o OQ° OQ'] < N Q < QAH QO° o C cocC Q°
5:(G|[Gz AT 00§3:03 03E:0208EClonudil 338 ordans AH 02§8:03 0g053i05&Ee(mgat:
Q0 o C C '] C ) Q O _COo ¢ Q° N NN
8§02 opSe90 (§SSlorudi Hess’s Law 32| reactant ¢ product o3 305§ 0Se(gol:adoopd(gdeol
C c c Q C O C C N NC c C c
605(g|@280¢80¢e product o8 eqpad§oopS(gdes enthalpy e(goc:ad(ge: aononoé(gde(ogn:
Q0 c ¢ Q C C o ~ Cc _C N .
204)$2:C0P04 & c\?araod]oooon Standard state ©2§6507 @ooceogq, enthalpy formation
value 03 zero 3(gd ©oS0rgclecSi
Enthalpy cycle s3&eqp 9goeo303053j05¢peo enthalpy change of formation § enthalpy
change of combustion 03603050060398260303cpS: codenymy¢aonidadandaloudi
Q@POR053/056p¢0 physical states gz 20053 e §oe0EBEqPEdIgP:4, units 6oR03
(N < < oco N C C C . N o
0pS: 65§ §§06a:000:8E8 0560007 Gy Eooniqed [§8Slor0Si Chemical Bond 036903
©0g[05§0 0q 3 »»
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cO Q C . N N Q C C c O C
(§058 236w05 chemical bond 0o83(gdecld Ba2507g6:3E03 bond energy BewroS

bond enthalpy o3 eslclosuSit aoenbormeon; E[§6cloroSi Bond breaking 320305 E 00§83

e

or% plus § G@S@@: bond making :390305 minus § GO’S@(S]O’)OSII Chemical bond ooé;gsaorgoo
< < C C D < c.. 9 C Q C N Q(Q
62050p55(g05602005(g 24, (gde0l[ges0330305 0332503 energy vedanoRE3(G: coogamd
< < < < < Q0 _ ¢ O <
50§ 09 En03(gde(gne: 23§q§cSlovudi
Chapter 3 Chemical Kinetics: Rates of Reaction ¢>c02) chemical reaction ooo%@@o reactant
c S N N N c N O Q < [N < N C
meg product 3(gde(goc:adolmal esienz:03 6(goliadedioncs (§§s0§ o3e(goEsadecopSs
Q C 0 0 C [N [o] oc c _C < c Q¢ ¢ ¢ O Q <
§loraSi 8capdepie(gotiadeeaynd 3241$4,500505030531050305¢ € §§:a80m0g§coadlecSi
Dynamite eclo503(gs me0:300q:05a3:(g: 03eg):0005(g s coqpaddEempadaonzgp:
y R[gcs 23004000035 Ca 2d6g: 2 6ORPASSEem) 2qps
BadoodegSzeogum ogp§ 3&:imes §Sm00E0§(03020p5 308 3298:8:6005(g[gdgos
(0302203 c0g.0¢2(gdClorcdi
Mg $& HCl 003(g|[gE2¢, reaction rate o reactant (S0 magnesium &, mass c6s 325154,
NN 0105885508 product Q 255 hvd S vol [R=IN
o5[Bk 0g0dqI058E200d product 33(yd popagos hydrogen gas ¢, volume me§copS: 33]§5,

R e, Qo¢ 3 338 sm:000560l60S Q.00 te o3 e, coc __Q
C\?(’D@n ogmq_lom%cooo(r? CDﬂﬁOoC\)&GlO 0Ol ﬂGCOT)(oZGBq".o(ﬂLn(T)G§ rate (Y? ogm:ﬂm%cooocg

o Qo

N

. N . . . o o 0O
rate g, units coguo mass per time, volume per time, concentration per time 99[93399_][:%:
[§8&ElonuSi Rate of reaction a3o0§pspSes,.c05(gepen reactant 03326(g34E 324]§$,.305(G:
concentration cagpspS:a302025(§Scd minus sign § cu3(gapocd product o3 se[gdeE 325
§.0303(: concentration gpzavo0(gd3 plus sign §, c5(gor003 33gqeo(gdclorudi Calculation
2 3200:00(g¢ minus sign 03 c0p3a3E:03055/05q§ c338e(03o8: 3§ §0:c0p5qdlecSH
6205(g[E:0085(gdedlq§ cedcBayjeogado3ndoresslen ¢§m§osaesaacoo: (correct
. . cOo O C Q .. c o C o C N C c N
orientation) (§63c3252003 successful collision [§83a20305 adecuo0503 g&izaosoamarpSs
o [o] o C C . < c o C . . o O ¢ <
§e§3 son:c33250lorudi Reaction 0363(g83a20905 reacting particles sogadodoS(ogqclec
~N@ 0 O O ¢ N o C N C c Q . <
D303 B0305(0303328] cdecnad o} géaaceyecuo(a3(§: activated complex (gdedlcood]
N . [N (o] C c c O . .
onudil Reactant 3c(gase §anes activated complex (§603a208 g&:aa€(goi50:q10503 activation
energy o3 20056¢050lonudi 38 complex (gdeg0yaa0¢03 transition state o eslclooadi
[H.1,] o2 activated complex [@&0loooSi Reactants H, &, 1. 03 08303050333 cdeco0050d
22 2 éo 2 Iq L H L H
¢ O O ¢

§6:3Eq§36 09o(goon:o product Hi [gdeclanodleoenl BBo3ndemes cdeann3ogsiant

o _¢ . Q cocC N Qno CL JLQ oC O _~N© c
69§34E energy barrier o3 eeoy58Ec0270 reactant 930503 [g§eqpada30:8Ead 38mangud
reversible reaction atc?’ooocr% :Dcr%ooo:qdl@cﬁu

eoog@ltif#:eseo'rwﬁeqof;eo.%éo}aaqlag G qj(f)ﬁolo]ooosn Effect of concentration of
reactants & 0052005(: zinc § HCl e203(g[gEz03¢ HCI concentration Sgp:opo003m e20eg,
wewozogodedledep:(G: zinc 303:ec0imn g Ceqdoleqpadngudagniornad eoz qaleddi
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