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1

levels of the hydrogen atom and its sublevels and atomic orbits

Compare between Bohr model and the quantum mechanics model of atom and Illustrate the effect of the dual nature 'wave-particle” of De
Broglie and Heisenberg's uncertainty principle on the current view of electrons in atom while determining the relationship between the energy i

Textbook

Q: What is the reason for the weakness (limits)
of the Bohr's model?

T suued) BN g pisal B i) Gl g (A L1

1) Bohr model failed to explain the spectrum of
any other elements .

2) Bohr model explained hydrogen atom only.

3) Bohr model could not explain the chemical
behavior of atoms.

4) The electron moves around the nucleus in a circular
orbit and that was not true.

il g AN Basse i) Ciuda judl g G:\}dbh:\mg‘d (1
C O gl B ik b8 ) gy gl i (2
Al A o glad) i )92 7 gad pdaliens o (3

éﬂ‘JJ\MgAS\Jﬂ\ Jde QoA Jsu (4

What is the difference between Bohr's model and the quantum mechanical model ?
Unlike Bohr’s model, the quantum mechanical model makes
no attempt to describe the electron’s path around the nucleus.




Identify the four quantum numbers and their respective significance and calculates the number of electrons in each level

20,21,22
Textbook + figures 16, 17 + table 2

¥

Tsolts 2541y

1
I ; J
! y X! *y % { '
x R W V. y
d, d, 4 dy d

e:er::;i:f::el ) Sublevels Orbit‘als riT:::)rZran

i) gl | A St BB
n=1 1 S 1 2
n=2 2 S,P 4 8
n=3 3 S,p,d 9 18
n=4 4 S,p,d,f| 16 32

Q1: How many orbitals are there in the third
principal energy level?

S i ) (5 glunall B DY) 238 S 1]

3 2

6 9

Q2: How many sublevels are there in the third
principal energy level?

SEMAY i) (5 gisal) B Lo i) iy giasall 38 aS 12w

3 2

6 9

Q3: Which of these orbital represents dz? orbital?

§ dz? Cllil) Je& Jias DY) o2 (gl 130

i
I
I

Q4: Which of these orbital represents S orbital?

z
|
1
I
I

Q5: Which of these orbital represents dxy orbital?

z
|
I
I
i




Q6 : The maximum number of electrons can the third
principal level (n=3)hold??

e g O OSay clig SN e 23 S aS 16w
SEMAY a1 (s ginuall

9 18

25 50

Q7: What is the principal energy level (n) that can
contain 32 electrons?

¢ A8l 32 o gl &) a5 glanall a8 La 17 u

4

2 6

Q8: What is the principal energy level (n) that
contain 16 orbitals?

T Al 16 o (g ging U i (o sieuall o) La 18

6

9 18

Q9: which of these statement is not correct about
p orbitals?

P DEY dwilly Aaaua 4 A @ jlad) (g 19

* All have the same energy

* All have the same shape

* All have the same orientation

* The maximum electrons can contain =6

4Bl il Lgd gasan *
JSAN) (udl L Lganan *
EIAD B olat¥) (ol Lg! Lgagan *

6= iy SN (pa ol a8 o il *

Q10: Which orbital appears in all main energy
level (n) in atom ?

Al il e an A gk o3 Al L 10
£ 5, b

S

d

Q11: Which sublevel holds a maximum of
10 electrons

cilig i<l 10 o gl s & AN (g giwall L 111
§ o) aas

d




3 Write the electronic configuration of a variety of elements of the periodic table, employing the Pauli exclusion principle, the Hund rule, and the 23,24,25,26
Aufbau principle for upward building Textbook + figurel8 + tables 3, 4,5

Rule 1 : Aufbau principle 1S 2S 2P 35 3P 4S 3d 4P sS ad sP 6S af 5d 6P 7S sf 6d 7P

Lowest energy highest energy
Aol Y 4k e

Q1: Which one of these sublevels has the highest energy? ¢ A o A0l e A il giesal) o 21w

6P 5d 75 5f
Q2: Which one of these sublevels filled first with O g el g SV Loy Sl A 811 il gicealt gi 2
electrons? )
5P 5d 75 5f
Q3: Which of these sublevels have the correct 4l JBY) Ga Ao A ol isall maall cu i) 130
arrangement from lowest to highest energy? 94 dila i< )
5P < 4d <65 < 4f 5P < 5d <65 < 5f 4S < 3d < 5P < 4f 3d <4p <3S < af

Rule 2 : Pauli Exclusion Principle

* A maximum of two electrons can be placed in one orbital. L g j<I Cie g aa) ) cllal)

* The two electrons in the same orbit rotate in opposite directions. OnSlaia cpalatly U iSKNT sy

Q1: Which one of these sublevels is NOT correct? frnia b AN 4o AN Cly gl o) 11
3PS 5d’ 353 af12

Q2: Which one of these sublevels is NOT correct? fEna e AN Lo AN cly ghaaal) 6 12
2P7 3d? 5§t af?

Q4: Which one of these orbitals is incorrect? frnua b oY) oda (o 14

Rule 3 : Hund's rule

Orbits of equal energy contain single electrons in the same direction before they pair up and
rotate in the opposite direction.

Q1: Which of the following configurations doesn't
matches Hund's rule?

tolttellt P it t

Q2: Which of the following configurations matches
Hund's rule?

e B i A

faigh sl o gudali W AU cilay 56l 6l 110

Caigh S0 Lule galati AN clay gl (i 220




4 Write the electronic configuration of a variety of elements of the periodic table, employing the Pauli exclusion principle, the Hund rule, and the

Aufbau principle for upward building Textbook

Exceptions to predicted configuration.

1) In chromium atom 24Cr the expected configuration in ground-state is [Ar] 45%3d*
but the true configurationis [Ar] 4S13d°>.

2) Also, in copper atom 29CuU the expected configuration in ground-state is [Ar] 45%3d°?

but the true configurationis [Ar] 4513d0 .
Q1: Which of these configurations represent the correct noble gas notation for 24Cr ?

* [Ar] 45%3d* * [Ar] 4S'3d° * [Ar] 45°3d° * [Ar] 4533d3

Q2: Which of these is the more stable configurations for 29Cu ?

L] AL (4] LA ]
45 3d

4s 3d

LA LA Tl i el | el el

45 3d 4S 3d

Regarding the electron arrangement with orbital

Y)Y Jakada ARy oy 5 g SN i L (ahas Lad
diagram method below. Which of the following is

S'Cu_a.ua q:ﬂa_ Laa 5! ¢ sliai

correct ?
This electronic arrangement violates Hund's rule uig el & Ay AN s 32 U‘JL':“
and Paul's exclusion principle . A diBd Al T2 g

This electronic arrangement violates only to the

T i Aol a9 (g ST i 0 130 (g iy
Paul's exclusion principle

This electronic arrangement violates only the Lagd gLid gl Taua ga 9 S a1 10 (ol
Aufbau principle

This electronic arrangement violates Hund's rule Ush 520 a A AN o A lt"ﬁf
and Aufbau principle 091y

Q18: Which of these orbital diagrams represent the configurations for 24Cr ?

I I 5 [ (4] [t [t
as 3d

4S 3d

el el el Tl i il | ol il Bl

4S 3d 4S 3d




State the key features of the periodic table

Textbook + figures 1, 2 + tables 1,2

35,36,37,38,39

Contributions of scientists in development periodic table
1) Arrange the elements in ascending order by atomic mass.
John Newlands 2) Note that the properties repeat every eight elements T, R TF AT =
3) put the “Law of octaves” B L |
1) Arrange the elements in ascending order by atomic mass. sy e 9 | B & B e i
Lothar Meyer 2) Establish the relationship between atomic mass and the Sl | oo PR el 18-
. Fe wn 56 | Ru == 104 — On == 1957 -
properties of elements Sy Comts [mmion [ — fwmw| =
1) Arrange the elements in ascending order by atomic mass. - SRR ebated bidapd Slalll bl i
. 2) Establish the relationship between atomic mass and the g | e et et | S bl
Dmitri Mendeleev : Cmin |8 mm S| = naa
properties of elements Nomi6 | P mst Mo |@min| = [Bimss| =
3) Predict the existence and properties of undiscovered elements =l s 'S s
1) Arrange the elements in ascending order by atomic number. Lo
2) Find out that atoms contain a unique number of protons Mendeleev periodic table
henry Moseley .
called the atomic number

Q1: In the first version of Mendeleev's table, what did

¢ chalaia Jgaa e Jg¥) el (B 110w
¢ 4s ) clabuwall Jid 13

the empty spaces represent? ren|meslomm] - | -
T @t|B = %0 |G Harpta m sur| B
Vot [ Nh ™ - Ta w102 -
Crom 87 | Mo % —_ W 1M U -0
::: h:l“ : ﬁ:l“v :
Sy =14 bl B el B
Mo Li- 7 No =1 Cowm 63 | Ag = 108 - Au = 1997 -
Bo e 04 | Mg =2 Zaw 60 | Ol w11y - g 200 -
Pre |o=ms |nan|i=a] = | = 1%2
dada palic KERRE e ?l ypalic sy doapl palic
Radioactive elements Undiscovered elements Isotopes Natural elements

Q2: What is the name of the scientist who classified

§ ol Joaadl (A pualiall (il s} allad) acad La 120

the elements in the table below?

light, heat, dephlogisticated air, phlogisticated gas, inflammable air

nickel, gold, platina, lead, tungsten, zinc

chalk, magnesia, barote, clay, siliceous earth

antimony, silver, arsenic, hismuth, cobalt, copper, tin, iron, manganese, mercury, molybdena,

sulphur, phosphorus, pure charcoal, radical muriatique®, radical fluorique®, radical boracique®

Lavoisier Mendeleev John Newlands

Moseley

Which of the following is not from Mendeleev's

contributions in the development of the periodic table?

A — The demonstration of the relation between the
atomic mass and the elements’ properties

B - The arrangement of elements according to their
atomic mass ascending order

¢ — The prediction of the existence and properties of
undiscovered elements

d - The arrangement of elements according to their

atomic number ascending order

Tegiell Jooall gl A it ilablise o ol 3l Lee sl

el h'\ﬂ:lLa.ﬂ:‘bJ_&“',}:ﬁl AESH g Al é..'a_,i—ﬂ
if)ﬂliﬁﬁlhug;n'hai_;mud\g_ﬁj—a
lgeailiady 40080 18 jualic Jpay kall—C

,:-i)'hﬂ .‘;h.'l‘u,.‘nmlé.‘bl..d.' ).aL'u.n u.,.|=|'.|_J'.—D




Describe the different groups of elements in the periodic table and predict the physical and chemical properties of each group

Textbook + Example problem 1 + practice problems

Q1: Determine the location of an element that has the
following configuration?

[Ne] 3523pP*

doaad) A M S Y i ) 93 peaiad) oy ol 11
¢ Ty gl
[Ne] 3523pP*

Group 3 , period 6 and block S

S gexall 963, 5 53 dc sanll

Group 16 , period 6 and block P

P aeaall 935,53 916 dc sanall

Group 3 , period 6 and block P

P aaxall 965,50 93 dc sanall

Group 16 , period 3 and block S

S zexall 535 52 516 e sandl

Q2: An element has the following electronic

Jdaall B Al gAY i Al g3 paial) aly b 120w

configuration [Ne]3S%3P> rams f gosdl
the element lays in: [NE]3S 3P

Period 7, group3 3 dc gandll 7553l
Period 5 , group5 5 ic saadll 5350l
Period 3, group17 17 ic sandll 355l
Period 3, group5 5 ic gaadll 35,54l

What are the elements in part 1 of the periodic table

bellow called?

3352 gall palinl) Jo 3l o) o) La
€ olial (g9l Jeaadl e 1 £l G

[CERNCN W NN NN NN
Metalloids <) Y sladki
Nonmetals ) 185U

Noble gases

Transition metals

Alaatl) el
AEIY) <) 3180

11) Which of the following options is correct regarding
the following periodic table??

ALY g 0al) Jgaadly alaiy Lagd dsana 40N < LAY 6 (12

1) Element (E) is a halogen
Il) Element (R) is alkaline metal
lll) Element (B) is alkaline earth

I only i, m

L, 1,

46,48




Predict the periodic properties of elements (e.g: atomic radius, ionization energy,and electronegativity) in the period and group in the periodic table.

Textbook

54,55, 56

10) Which of the following relationships is true

regarding the change in radius of negative and positive

ions in the periodic table?

Os) Jhd Chal iy (gl Lesd dasaa 4000 clBNall i (10
¢ Ul ) A cua gall g clludd)

)
)
)

In A : Both positive and negative ions increases

In B : positive ions decreases
In C: negative ions increases

|

Trends in lonic Radii cs¥) b8 chuat a5

| only

i, m

L,

9) Which of these figure represent the correct
relationship of the ionization energy in the periodic table?

(b (i) ABUal Aaaaal) 48Dl Jiay Al QY () (9

Ssosd) Jsaad)

Generally increases

Generally decreases
|

Generally increases

Generally decreases

Generally increases

Generally increases

17
]

Generally decreases

_ -

Generally decreases

8) Which of the following element symbols has the
lowest electronegative?

¢ 4l g Aulladd) J8) A ualind) j9a ol (8

D
A -
H| |6
C E
B
G D E B
5) Which of the following has the lowest ionization energy? ¢ ol A8 8] elliay A0 i (5
A [Kr]55%4do5p4 B [He]2S%2P* C [Ar]3S23P* D [He]5S2
6) Which of the _fo'llowing elet-:tron f:onfigurations €uo b b it B iy ANRY) A g SN a3 2 ] (6
has the minimum atomic radius? - -
A | [Kr]55%4d05p4 B [He]2S22P* C D [Xe]6S?

[He]2S?




64,65,66,67

lllustrate how do positive and negative ions form
P & Textbook + Figures 2, 4 + table 2,3

Positive ion (+) formation. (cation)

Q: How is a positive ion formed??
When an atom loses one or more valence electrons to attain noble gas (octet rule).

* Number of electrons become < Number of protons 7 a9p Kl
* The process needs energy i / o asd
* . 6 110523 (10-) _\ paaigee
After losing electrons the atom becomes stable.(P°) 7 am
,‘\ e f g™
Q: what is relationship between the oy s
charge and the valence electrons. ..
Groupl=+1 , Group2=+2 , Group13= +3 Na atom Na” ion
Negative ion (-) formation. (anion) 239l o
Q: What is meant by anion? Anion that has -ve charge. e alee plS 83 e
a7-)
Q: How is the negative ion formed? j " / \
When an atom gains electrons. 17 s Vo ¥
* Number of electrons become > Number of protons 3 inol
* The process releases energy. Ccl atom cl-ion
* After gaining electrons the atom becomes stable.(P®) s w e E
1s22522p%3s23p> 1522522p%3s23ps
ENONCE TR TR IS USCT ) B PREN]
18 17 16 15 14 13 2 1
Ne F O N C B -Be- Li-

Ne FF 02 N% C B* Be*? Li* ion ‘

05859 g <Y W jalie i€l 40U Cile ganal) ‘gi

Which of the following groups its element gain two
2 lgda JS Dad i gl

electrons and form ions with charge =-2 ?

ey

YF"MW*ﬁWHPﬂm 1E
s 2 3 = o= b A om o RoA s g_

A NN £y

17 15 13 16
Which of the following electronic configurations ¢ .3 gl g A A g SN a5 ) o]
forms -37? -
[He] 252 2pP? [Ne] 352 2pP3 [Ne] 352 2P* [Ne] 352 2P>
}Nhlch:; ihe following electronic configurations $ 3 gl eSS A A g KN culay S 58l (6
orms +3 ? 2

[He] 252 2pP? [Ne] 352 2P3 [Ne] 352 2P* [Ne] 352 2P5




69

Illustrate how ionic bonds are formed and how ions are arranged in an ionic compound

Textbook

What is the correct formula for an lonic compound
formed by the tow ions SOs% , APP* ?

Cis¥) O G Siall (A gl) S yall daauall ddall Le

£S04% , AP

Aly(SO4)3

AlSO,

Al3(SO.);

Al;SO,

What is the correct formula for an lonic compound
formed by the tow ions COs* , Ca®* ?

CisY) O G Siall (A el S yall daaal) dduall Le

£ Ccos% , ca?t

Caz(C03)3

CaCOs;

CEz(COs)z

Ca2C0s

What is the general formula for the ionic compound
formed from B and D in the table below ?

Cppmaind) Cra & 9Sh A A el S pall Adlall dipal) La

Glsl Jgal A D, B

B:D3

B3D;

BDs

B.D

What is the general formula for the ionic compound
formed from X , Bin the table below ?

Croaindl e G oSh @A) el QS pall dalad) dipall Le

Soliaf Joaadl A X , B

BXs

B3X

XB3

X2B




10 Explain the structure and properties of ionic compounds based on their bonds types, strength and organization 70,71,72,73
Textbook + figure 8 + tables 5

Why do ionic crystals vary in shape ? S B 4 gl jehl) Catids |iLal

Barite (BaS0.) Beryl (BesAl,Sie0 )

l. Due to the sizes and relative numbers of the ions bonded
Il. Due to the differences in ion size and charge .

l1l. Due to the strong attractions among the positive and negative ions in an ionic compound.

1,01 *11, 1 1,0, 11 *1, 1
’ ’ ’ ’ ’




11 ‘Write chemical formulas for binary and polyatomic compounds or use simulation softwar to show it, including those that have more than one
oxidation number, naming it by using nomenclature system of International Union of Pure and Applied Chemistry (IUPAC)

75,7677 ,78 79 80 81
Textbook + tables 8,9 + example problems 1,2 3 +

Practice problems

What is the correct name for the ionic compound Cu;O ?

¢ Cu,0 g—b;&‘ S all asal) ) La

Copper (ll) oxide Cobalt (I) oxide

(1) ladd) ypusi (1) i) Ly

Cobalt (Il) oxide Copper (1) oxide

(1) <l 5S dpus (1) ouladd) ayuasi

What is the correct name for the ionic compound
Cu(NOs3)2 ?

¢ CU(NO3)z (4 52Y) @S pall aaal) o) L

Copper(ll) nitrate Copper(l) nitrite

(1) ouadl) e i

(1) sl cy jigd

Copper(ll) nitrite Copper(l) nitrate

(1) clad ol jios

(1) ouladl) &y i

What is the correct name for the ionic compound
AgoCrOs?

¢ Ag2CrO4 g—Q—JY\ S yall C'-..‘&A‘ au‘i\ La

Silver(ll) chromate silver(l) chromate

(1) Ladll clag s

(1) Ladl cilag s

Silver(l) carbonate
(1) Ladll cligy S

Silver(ll) carbonate
(1) Al il ga S

Which of the following is a correct match between
the name of the compound and the chemical
formula written in front of it?

Ll g S all pusf G e B 5 (s Laa ol
dalal 4y giCal) duiliasst)

Sodium nitrate , NaNO;

NaNO; ¢ asmgall i s

Aluminum sulfide, (NHa4).S

(NHa)oS « poial¥) 3 58

Sodium nitrite , NaNO;

NaNO; ¢« agdsmall cuy yid

Calcium sulfate , CaSO,

CaSO; ¢« pgmallsll iy 8




12

Explain the structure and properties of metallic compounds based on their bonds types, strength and organization

Textbook + figures 10,11 +table 12

82,83, 84

What is the property of metals shown in the figure

below ? 5

Al

Solial JL& (pa guiaii AN <l 18l dald La

70000 — 90000

OO
6%
6EHE D

QeI d
PP
@@

Hardness and strength

5,581 9 3%ual)

Melting and boiling point

Jpaily Gllad) Sl o

Thermal and electrical conductivity

sl g 3 Al Jua g

Malleability , ductility and durability

ASlal) g ) g Gkl PIREL)

Which of the following is correct regarding alloys in

the table below?

2 308l iy 3l Lad s AL Laa
¢ sl Jgaadl

Al g
Alloy number

‘;u]).\uy| a.uas.“ @‘5-!‘)51\ .‘.‘3’_95-“
Sterling silver  Carbon steel

eya\_mllj Pj.ul.um aS.\.u.n
Titanium and Vanadium

N 4 AIon

Alloy 2 is an example of substituted alloy.

Aadlanay) Auad) e Yl piad 2 A<l

Both alloys 2 and 3 are an example of interstitial alloy. A1 AN Al o Ylia el 39 2 A

Alloy 3 is an example of an interstitial alloy.

m\ﬂamsu&\zu iiad 3 Al

Alloy 1 is used to make bicycle frames.

el o) jal dslia & 1 Al andius

is added to the iron crystal to obtain steel?
A — Carbon (C)

B - Silver (Ag)

C —Tin (Sn)

D - Lead (Pb)

Steel is an example of Interstitial alloys. What element

o ) G eaial L A Al AL (e S el
T o Jyemall soal i,

(C) s~ A

(Ag) da - B

(Sn) saadl - C

(Pb) ueua - D

What is the correct statement about the bonding

model shown in the figure below?

metallic nuclei

B — Form a brittle material

charged ions

A - The valence electrons move freely between the

C — The Caltions convey electricity along the metal

D - The metallic atoms form a 'sea” of negatively

ool JSEN 3 mlagal) Juglall r el Al daanall Sadl
Al sl S Ajas Bl il Sl Dam - A
lasdeas pu-B
Sl dlse) o bl SUyalSl Jis - C

A clindy Rgatiall gl e " ey Al @i 36 - D

00000
SO OO0 5
OO DL Ha-+




In electron sea model shown below.

Which of the following is correct? fraa e

09 000E
00006
© 956 He-s

Number 1 refers to metal’'s free electrons

Ball ) iy 5 ) i 1 30
Number 2 refers to metallic cations Gl Sliesls )l 2 80

Metal atoms in this model lose their valence L2 Aaldll ISl g S dgaill 138 A S ld aai

electrons

Free electrons can move easily from one atom Bslaa A1 83 83 (e Aggen Ball culig SN Jaus

to the next

What correctly explains the luster property

Sl 3 Gl dpald mana IS8 i) 3 Lo
in metals?

Metallic cations are strongly attracted to the Lo Anad) Culig SV ) 50y dlall liglSN gl

electrons surrounding them

The delocalized electrons interact with light, aleaialy ¢ gguall pa 35Syl b Sy SN Jelin
absorbing and releasing photons Lglhly Gl gall
Each metal atoms has only one delocalized ns! 3Sda e aaly 0p Sl e Sl Qb e S slgial
electron, ns!
Metallic cations separate from the delocalized Bl e Dlig S e Al lpnlsll Jladil

electrons




13

Define both sigma and pi bends and their differences

Textbook + figures 7,8,9

96,97

The adjacent figure represents an ethene molecule. How many

pi bonds and how many sigma bonds are in this molecule?

bilgy s S ¢ GAN £ Jhay Jslaal) Jd)
ol 1 A Laaau hail gy 20 9 5Ly

p overlap

4 sigma bonds , 2 pi bonds
b Al g Leasw ddayl ; 2 )

One sigma bond, 5 pi bonds
L h gy 5 g8aalg Laasw Ada

3 sigma bonds , 3 pi bonds
shhigy 3 g laapwdaily, 3

One pi bond , 5 sigma bonds
GLdgy 5 gdaalg Lansw Ada

The adjacent figure represents an ethene molecule.
How many pi bonds and how many sigma bonds are
in this molecule?

H—C=C—

3 g sl dal gy 2 aS ¢ G g Jlay pslaall JSA)
C el 1 B Laagu dal g,

H

4 sigma bonds, 2 pi bonds
¢l by g Al ) )

One sigma bond, 5 pi bonds
gl bilg) 5 g8l g Laaaw Ayl

3 sigma bonds , 2 pi bonds
ghllg) 2 g laaau iy, 3

One pi bond, 5 sigma bonds
lbilgy 5 g8l y Laaaw Ayl

Which of these statements is not correct about Pi bond?

§ (ol Aday) 1 Al daaua Cund 4000 &) jlad) (6

forms when parallel orbitals overlap and share
electrons

il g S & LI g Lgudany ae 4 31 giad) DY) JA1AT Lenie LAS

The shared electron pair of a pi bond occupies the
space above and below the line that represents the
two atoms

LAl (Jiul g lel) il o all A Laial) cilig 5 7 95

Ohadi yall G G ey )

pi bond represented by the Greek letter (m)

() (bl i jaldly Wil oy (sl Ayl

The shared electron pair of a pi bond occupies the
area centered between the two atoms

(Alsall Cigiia) Jadl) Jgha o adi 48 jLiial) cilig SN ¢ 9

Obadi el G G ey g

Which of these statements is not correct about sigma bond

¢ e Aday) U Auailly dasaa ! AN &) Ll éi

overlap gov-hn
b — P ad b — P
S OEe -
G i G =%
Nz N
forms when their valence atomic orbitals overlap AL g Lgudany aa (g ol 5 DEY) JAIAT Ladie L&

end to end

<l g AL

The shared electron pair of a pi bond occupies the
space above and below the line that represents the
two atoms

Lal) (Jiuly Aeol) ila Ao adi 4s jLaial) clig AN g

bt yal) G Gy Jaaiy ()

sigma bond represented by the Greek letter (O)

(0) bl iyl Lgbiial oy Langen Al

occurs when the pair of shared electrons is in an
area centered between the two atoms

(Alall Cigiia) Jadl) Jgha o adi 48 jLiial) cilig SN 9

it yal) G G Jaaiy (52




1}

| I
Explains the relationship between the strength, length, and dissociation energy of a covalent bond |

98,59
Textbaok + figures 10,11 + tables 1 |

What is the correct ascending order of the length of the dpaabudl) dday) 1) Jghl psuall gaolualll i 3 La
covalent bond for the molecules shown in the table ? § Joaad) 2 Bl sl) iy sl
A ) eteds ddik Al £ 9 s sadl
Bond-Dissociation Energy (bond type) (Molecule)
S It Triple Bond N,
Zalal deals
T [lfiwel Single Bond F.
498 kJ/mol "EEReLS o,

Double Bond
|

F,[— N,— 0O, F,b[—0,— N,

Nz_’ Fz_" 02 Ny— O,— F,
What is the correct ascending order of the dissociation energy :\h{‘gﬂ s 43125 maall geelalll i 3l L
of these covalent bond ? (SY) ) ey (pa) € AN Agaaludl) Jay) g 08

C-C—»C=C—>C=C CEC—>C=C —>C-C

C=C—+C-C—C=C C-C—+C=C—>C=(C

Ll 3 aNL 1 a3 el
Which of the following statements is correct based on ol Jppll ity o SR e AU S -.‘(
the data in the table below?
O;f‘p,JF; &l - A
A — The bond in F, is shorter than in O,

0; Alsadshl N, 33l -B
B — The bond in N, is longer than in O,

Fa b leia Dol Ny 33liy—C
C — The bond in N, is longer than in F,

Fi b lgie il Ny 230 - D
D — The bond in N, is shorter than in F,

[Bond-Dissociation Energy e 3 505 Im pry

498 kJ'mol [ O,

159 kJ'mol F.

945 kJ'mol N,




Name a binary molecular compound from its molecular formula

Textbaok + example problem 2+ Practice problems

100, 101

What is the correct name for the ionic compound NzFs ?

¢ NaFg (S5 @S all aall 2 La

Tetranitride difluoro

Sl (AU 8 i

Tetraphosphide dinitrogen

O Al (A adeagd al

Dinitrogen tetraphosphide

O gl (A a5l )

Tetranitride diphosphorous

29 gdl) AU b A Al

What is the correct name for the ionic compound P,0s ?

§ P205 (S5 @S all maall an) e

Dipotassium Pentaoxide

poaligll AL L) uald

dinitrogen Tetraphosphide

O s Al (A dha b )

Phosphorus Pentaoxide

L5 sdl) Ll uald

Diphosphorous Pentaoxide

What is the correct name for the ionic compound S,Cl; ?

€ 55Cl s Syl maall ¥l Le

Disulfur dichloride

sl AUy i8S

Sulfur chloride

sl ) gls

Sulfur dichloride

) AUyl

Disulfur chloride

o psl) (A 35l

What is the correct formula for the chlorine trifluoride

¢ il ngﬁéﬁgéjgﬂw\w\h

CIF

FsCl

CIF3

ClsF

What is the correct formula for diarsenic trioxide?

§ Fai 3N st A ¢ g el daauall ddall L

As203

As204

AsO3

As30>

What is the name of the molecular compound S,F,,?

A —Decasulfur Difluoride

B ~Disulfur Decafluoride

C — Difluoride decaselenium

D - Difluoride diselenium




16 Name acidic solutions

Textbo

ok + tables 3 ,4 + Practice problems |

102, 103

What is the correct name for an acid with the formula HCIO;? ¢ HCIO; 4azall 53 paeall paall audl e
Chlorous acid Sulfurous acid Sulfuric acid Chloric acid
Jeosisll e Sl aea iy <) paaa sl paaa
What is the correct name for an acid with the formula HIO,? $ HIO, 4isall 53 (aeall aall audl e
lodous acid Hypo iodous acid lodic acid Per lodic acid
e paaa J4s smb A gl paaa i g g2
What is the correct name for an acid with the formula H,SO, ? ¢ HpS0, 4danall 5 aaall maall au) La
Chlorous acid Sulfurous acid Sulfuric acid Chloric acid
Jeusisll s S5 S paaa iy <) paaa sl paaa
What is the correct name for an acid with the formula H,SO; ? € HS0; dinall 53 (aeall paall audl e
Chlorous acid Sulfurous acid Sulfuric acid Chloric acid
J9uslS (aea 35Sl (aea Ay ) Gans ) Jaas
What is the correct name for an acid with the formula H.S ? $ H,S dmall 53 paeall maal) aud) e

Hypo sulfurous acid

Sulfurous acid
Jsh sl Gaas

Hydro sulfuric acid
Al S 9ok gaaa

Sulfuric acid

What is the correct formula for hydro cyanic acid ?

¢ il gy (asal dasauall dauall L

HCN H.S HsPO,4 HNO;
What is the correct formula for carbonic acid ? § el gy 8 (aal dasauall Al La
HCI H,SO,4 H.COs5 HNO;




17 112,113,114

Represents molecules that are exceptions to the octet rule and explan these exceptions
Textbook + figures 15,16,17 + example problem 6+

Practice problems

aad) Gy Alall) Bacld fpa p LI iy AN il jal) ]
ﬁﬁuﬁ\QUJﬁS\OAédjm

Which of the following compound is considered as an
exception to the octet rule due to the odd number of

menesearrs SN
element

7 bl i A aae

Number of valence electron

XeF,

PHs3

PCls

Clo:

Which of the following compound is considered as an

exception to the octet rule due to the expanded octet

number of valence electrons? KR =
element

7 Sl el p Kl ase

Number of valence electron

LAl G Ailall) Bac B (pa sl uling Al LS jall g
€ g3l il g iKY e A gal)

XeF4

PH3

NCi3

ClO:

Which exceptions to the octet rule are shown in the

molecule below?

ON

$ ol g g iadl B Lgdad AN ALl Bacld cilplitu) s

Expanded octets Suboctets Odd number of valence electrons Octets
Aa gal) culuilally Ao i) el Sl i g Y (g il and) Gilalail)
Which exceptions to the octet rule are shown in the ‘ € olial g g jadl (B gdii AN Apilall) Basld il lit) c¥ (i
molecule below?
H—B—H
Fl
Expanded octets Suboctets 0dd number of valence electrons Octets
s gal) clyilall) de Al et B g Sy (59 i) sl clailall)

molecule below?

Which exceptions to the octet rule are shown in the

. .

$ olial 5 gl B gdal LAl Al Bac B cilpliin) s

tal /F
Xe
e N
°F F:
Expanded octets Suboctets 0dd number of valence electrons Octets
Aay gal) culuiLally i Al el ALl il g sy (53,00 ) cluitadlf




18 107,108,109, 110
Draw Lewis structures for a number of molecules and ions

Textbook + Prablem solving strategy + example
problem 3,4, 5 + Practice problems

The correct Lewis structure for the polyatomicion ¢ A (POS>) sl dasaal) (gl Ay
phosphate (PO,*)? Atomic numberP=15 , 0=8 0=8 s 15=PJ g aull
:0: 3- (I) : :é?: :f|) :
:0—P—0O: =O—F|’—O :O—T—O: ‘:0—P—0:

Q : : O : : Q : :0:

The correct Lewis structure for the polyatomicion ¢ A (NO3 ) oDl dapaual) G sl Ay
phosphate ( NOs;™ )? Atomic numberN=7 , 0=8 0=8 57 =NJ gl

:6: - 1?1 :6: :(?: -
I I
N /N:\ /N\ - N\
o o ol “o ol Yo Ko o %

The correct Lewis structure for the polyatomic ion $ A (PCl3) sl dasaall (gl 4k
phosphate ( PCl; )? Atomic number P=15 , Cl=17 Cl=17 5 15=P J g anll
:Cl: :Cl: :Cl: :Cl:

||= ||= | Il
N ve SN\ es ee/ "\ - ../E\..
chcl cl ol :Cl” Cl: :cl” Cl:

When drawing the Lewis structure of the covalent g1l 338 aS | BH3 oodloaill S pall G gl Ay pauy Sis
compound BH; , how many pairs of electrons are ¢ Jay) il 5 giall el g <ty
available for bonding (atomic numbers are H=1, B=5)? (H=1,B=5 & 4, deY)

3 2 8 6

When drawing the Lewis structure of (NFs)* ion , how clig S ) 550 e aS | (NFa)* 05D G sl Ay i

many pairs of electrons are available for bonding ¢ Jay) il 5 43 gial)

(atomic numbers are F=17, N=7)? ( F=17, N=7 & 44 el
34 33 32 30

When drawing the Lewis structure of (PO4)3 ion , how <l g SN ) g5f 338 aS | (POL)3 el s ot Ay ) i

many pairs of electrons are available for bonding ¢ oyl all 543 gial)

(atomic numbers are P=15, 0=8)? (P=15, 0=8 & 44 ey )
34 33 32 30




Use the VSEPR model to predict the shape of, and the bond angles and hybridization Orbitals in a molecule?

Textbook + figure 19 + Table 6 + example problem 7+
Practice problems

115,116,117, 118,119

Which of the molecules in the table below correctly

matches with the bonding angles and the shape?

H,0 BeCl, CH,
104,5° 107.3° 109.5°
Linear Trigonal Trigonal
Pyramid Planar
BeCl; H20

SFB molecules sl
L) gl L3
90 4] = JJ" =15
bonding angle
Aa g Al sl Jsa&
Octahedral Molecular shape
CH4 SFe

® ool S Ja g1 Ll s ) gon (3K oliad St b iy sl

Which of these shapes is the correct shape for CS, ?
Atomic number forS=16 , C=6

¢ @

€ CS; sl pmaall JLA g A JIKaY)
$=16 5 C=6J ¢ )
[

®
¢ @

®
¢co?
®

e®e | sco

Which of these statements describes correctly the

molecules in the picture below? s ee ue
P iGN — it

|
il

€5 glaal) 5 gual) b 5 g dadl rasaa JS Chuan AN < jLal) o

N
|
SQ_I:

The molecule shape is trigonal, and the hybridization is SP3

SP3 b cngll g SO o 55 3l JS

The molecule shape is trigonal, and the hybridization is SP?

SP2 b gl g S0 o b g el JLi

The molecule shape is tetrahedral, and the hybridization is SP?

SP? dd (gl g (2l p b £l Jid

The molecule shape is trigonal planar, and the hybridization is SP?

SP? 4d (pagilly e Gullia 65 Jall JSai

What is the hybridization of sulfur (S) atom in the $ ol pgiadl B 'S Cu sl 3,3 Cpagill £ 5 La
molecule below ? O oo e,
. . . F.
TRl Ty
v 4 4 a .
'.F.. -'F.: . ./ \..F.:
sp3 SP3d SP3d? sp2

What is the hybridization of the central atom in the

molecule below ?

¢ AUl £ s B A yal) 3 A Cuagdl) £ 6 La

sp3 sP3d

SP?




120, 121,122,123, 124

Identify the differences and similarities between polar and nonpolar covalent bonds and polar and nonpolar molecules Textbook + figures 21,22 ,23,24,25+ Table 7

Electronegativity and bond character

Q1: What is the relation between electronegativity and bond polarity?
The following table determine the relation between electronegativity difference and bond polarity.

Electronegativity | pond character
0 0.4 1.7 difference
Mostly covalent | Polar covalent | Mostly ionic >1.7 Mostly ionic
Nonpolar 04-1.7 Polar covalent
covalent
<0.4 Mostly covalent
0 Nonpolar covalent

What is the bond type in the molecule H,0 ? ‘ TH,0 s Aak N esila

H o) Elements i)l

Aty 4 Ay

2.20 3.44 Electronegativity

Nonpolar covalent Mostly covalent Mostly ionic Polar covalent
ik 6 Al L Ll L i ol Larld
What is the bond type in the molecule CH, ? ¥ CHa s 3ol o o Apanladdl) Al ) ¢ i La

H (o Element paill
Ay 4 Al

2.20 2.55 Electronegativity

Mostly covalent Mostly ionic Polar covalent nonpolar covalent
L el L 456 Ald daplud Al e daalud

What is the bond type in the molecule P4 ? $ Py sl B A Lraaluddll ddal ) £ gi L

Mostly covalent Mostly ionic Polar covalent nonpolar covalent
L dsaaluds Ll dyigl Lpkid dpanlod kb e Al

Polarity and molecular shape

The polarity of the molecule depends on : (A aial ¢ g jadl dpukd
1) The polar bonds between atoms should be asymmetric. ililaic ye dpdadl g 3all bl 5
2) The distribution of charge at a molecule should be unequal (asymmetric). Jilie pe Glisdll a5 5
3) The lone pairs of electrons are present on the central atom. 4 S all 8 Al e ddayl 5 je iy i<l 2
4) The molecule shape should be bent or trigonal pyramidal. 536 a8 s isie (558 e jad) JSS




Cl §-

e 5— ' d
| ~ %
O
4+ &5t X oX
Cl/c\\Cl H/ \H6+ %\?\/ \\‘é‘e
67 / 6_ 6+
H
cl 6~
CCl, molecule is symmetric shape, so the NHs and H.0 molecules is asymmetric shape, so
distribution of charge is equal the distribution of charge is unequal
( Nonpolar molecule) (polar molecule)
CCly & lbadll filaie g8 NH; , H20 (e JS (& Slisdll Jilale je a3 58
ekl e Sl o N b S el o S AN
Q1: Which pairs of the following molecules are nonpolar molecule?
A B C D
&t & cl®
5+ & 5 5t & H—O0O ]|;5’
H—Cl |[O=C=0 \ Y&
HO Cl Cl
5 5
*A,D *B,D * A, C *A,D
Q2: Explain why NHs molecule is a polar molecule?
* Asymmetric shape of NH; molecule so the distribution of charge is unequal
* Symmetric shape of NH; molecule so the distribution of charge is unequal NS
* Asymmetric shape of NH3; molecule so the distribution of charge is equal rs+/ \ 5
* Symmetric shape of NH; molecule so the distribution of charge is equal H 5 :
H
Q3: All these properties make H.O molecule polar molecule except:
* Asymmetric shape of H,O molecule so the distribution of charge is unequal é{
* The shape of H,O molecule is bent. g\(\/ \\gs

* Asymmetric shape of H,O molecule so the distribution of charge is equal
* The oxygen atom has a lone pairs.

Q4: Which of the following statement is true about the structural formula shown below?
* The distribution of charge is equal so; the molecule is polar. 5+
* The distribution of charge is equal so; the molecule is nonpolar. H— 05‘
* The distribution of charge is unequal so; the molecule is polar.
* The distribution of charge is unequal so; the molecule is nonpolar. \H 5+



Which of the following is correct regarding the tow 8 s jally (gl Lasd s il Laa sl

molecules in the table below? € sliai Jgaadl
‘B Mo s
2E>0 a'/l\,_,r Mdeu.‘:"lm
ab L
ol by
2 1 Molecule’s number

Molecule 2 is nonpolar due to the symmetry of the molecule

Both molecules are polar

Molecule 2 is nonpolar due to the symmetry of the molecule

£ gl BT s (b p& 2 0550

@l Gl 2

£g ) LB s (b ] gl

Both molecules are nonpolar ekl e (ad) 3
Regarding the compounds in the table below. foania € AL Lea (gl ool Janall B SLSHal Blens l‘;
Which of the following is incorrect?

& Cl &
N9 &t »
)
& R | N
+ o — Cl \
HO 5 N 5 "
NH3 CCl; cC19 H,O
1 2 S
In compound 3, the bent shape of a water lakaf aleny oLl sginl Al KA G 3Kl 4

molecule makes it polar

In compound 2, the symmetry of CCl,
molecule results in an equal distribution of charge,

and the molecule is polar

In compound 1, the asymmetric shape of the

35 A @l CCly sigin BLa o pmis 2065 3

Ll g ghall (355 cilia

pre SLadl e Lisal) egin IS8 e i 1 Gl B

ammonia molecule results in an unequal charge Ll e giall 0sSs clindll g A glll

distribution and the molecule is polar

The polarity of a molecule depends on the adl (A, Al el ALl 34 e e ghal) dnkl adal

electronegativity difference and molecular shape



