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n Describe Bohr's model of the hydrogen atom Figure 10 Hextbook 13

E Differentiate between the ground and excited states of an

Figure 10 +texibook 13
atom
0)al )9 ZIg0i
o Quantized Energy Levels | s:axall ddlall oilgiase s
_.---I'Il]-, i n-3 S
@ Electrons move around the nucleus in fixed circular ,,f s K o Wiy d/
orbits (energy levels). Absorbs [ . \
energy n=4-,
@ Each orbit has a fixed energy and is labeled Y N
. 9 3 ) (@)
n=1,23... K . \Hudtm Elm"ﬂ"l emm | Nucleus /
® The lowest energy level (n = 1) is the ground state. - / — |
@ While an electron stays in a stable orbit, it does not \ / Emitslight \_ - 4
lose energy. S (photon) T
= ‘ Ground State Excited State
Energy Absorption & Emission | skl jlus)g yolaisl 8 zaall Al 8 lall AL
The ele:tn::-n absorbs energy to jump to a higher Elkctron inthe st Electron in a higher
level (excited state). energy level (n = 1), energy level (n = 2 or 3).
When it falls back to a lower level, it emits energy
as light (photon).

TEACHER YOUSEF SARAYRAH




Regarding the figure below,
which of the following is
correct?

00O

Figure 2 represents the lowest allowable energy

state of an atom

Figure 1 represents the excited state of the atom
The atom gains energy until it reaches Figure 1

The atom gains energy until it reaches Figure 2

0l jo1 Zz3gai (£ Jlguw

— e HEIEEI;run

P ___EI N\, y . @

r— ect J ; — : } " T & .- - -
7~ doE P70 bl JSLGdb gleil lousd
| N ? | 'I J :' f‘ | N ? ":I "l 'l ¢ "L Lo LSi
Figure 1 | Figure 2
1Jsad - 2 Jsadl

8,3l Loy Zgoune ddlb J8I 2 JSil Jioy
5,4l 8 liall Al 1 JSidl Jia
1 JSidl Wl Juai i a8l 6531 i

2 Sl Jl Juad i dalb b3l cadss
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ohr Model - Practice Questions

i

1

Which figure represents the lowest

) An atom is in the ground state (n = 1). If it i

3 Which transition shows the emission

—

-

allowable energy state of an atom? absorbs energy, which change is correct? of light (a photon)?
@ nt o
o R Absorb . ? 2
energy . 2

@ & > > @ ] — v

: | 2 n=1 n=2 n=3 n=2
A Figure 1 A The electron moves fromn=2ton=1 A n=2 — n=23
B Figure 2 B The electron moves fromn=1ton=2 B n=3 = n=2
C Both figures have the same energy C Theelectronstaysatn=1 C n=1 — n=2
D Cannot be determined D  The electron is removed from the atom D No light is emitted in any transition

" "
- -\\I - -

4 An electron in an atom moves from the 5§  Which figure shows an excited state 6 An atom emits a photon and its electron
n = 2 level to the n = 1 level. Which of the of the atom? moves from n = 4 to n = 2. What happens
following is correct? to the energy of the atom?

@ e b
- : A The energy increases
? - o
@ —fl - B The energy decreases
C The energy remains the same
n=2 n=1 L 2 D The electron leaves the atom
A The atom absorbs energy A Figure 1
. " : Key Idea:
The at t hoton (light F 2
B $ ALOH1 $MAts & IoLor s 1Y) B EUI * Mowving to a higher energy level (larger n) = absorbs energy.
C The atom does not change energy C Both figures are excited states = Moving to a lower energy level (smaller n) — emits light.
; = The lowest level is n = 1 (ground state).
D The electron is lost from the atom D Both figures are ground states ¢ e S ¥ g

"y




Atomic Structure - Practice Questions

Bohr Model, Ground State, and Excited State

| 1 wWhich of the following correctly describes an electron in a

hydrogen atom according to the Bohr's model of the atom?
@ It moves around the nucleus in only certain allowed circular orbits
@ It is stationary around the nucleus in only certain allowed circular orbits
@ It moves around the nucleus in unspecified circular orbits

(d) Itis stationary around the nucleus in unspecified circular orbits
b 5

gag)21pl1 83 L gguiall aan Jaily winy Ll lao 51 )
T8)all yg! a3gai gGag

lnad lg agawe 83330 dugils ciljlao La dlgill Jga e (a

haa lg) pgouus d3ann dyily Siljlae La dlgill Jga cul
63300 pé dplls ciljlan Lo dlgill Jga eljals

G330 pe duyils Siljlao o élgdl Jga cul

COEE

=

2  Which statement describes an atom in the ground state?

(A) Its electrons occupy the lowest available energy levels

saga)ill allall La )3 wani aulil aljusil sl '
dalinll dalall Cibghun sl lgiligyial] Jedi (a)
=

@ One electron has moved to a higher energy level wlel ddlb sgiwo ] Lgiliggial] asl Jaiil (\_j
(€) It has just absorbed a photon gill ligiga cuniol ()
(p) It has lost an electron g ligyial] cuaaa @;
& _3 What happens wilen an electron in an excited -H;:-Irngen : ﬁj-l_in g jJ._I_.E; a:"i .ﬂ,& .;]g).i‘b.l!_hl_.g._l_ Ln:;u: -il.u] lala
atom falls from a higher to a lower energy level? : f ol (5giluwn SgLwo (jo
falls f high | level? S dal (sgiwa I el
(a) A photon is absorbed | Jgigd yaiai (A)
(B) The nucleus gains energy i adlb algill cuuiai (B)
(c) The atom becomes an ion : agadl Ll )il Jgaii (c)

L @ A photon is emitted

Jgiga Cimiiy (!_J_)J
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Q3 - Principal Quantum Number (n)

One of the four quantum numbers

Question topic: Describe the four guantum numbers and the significance of each.

f-_ L] L] -\I
oy Principal Quantum Number (n) A’_ n =4 (4 sublevels)
e The principal quantum number is written as 1. ~—_‘ 3B EuhieNes)
e Itindicates the main energy level occupied by an n =2 (2sublevels)
electron. n =1 (1 sublevel)
e It describes the relative size and energy of atomic o
orbitals. i
e As n increases, the orbital becomes larger, the electron @ Helps identify the electron’s energy level.
is usually farther from the nucleus, and the atom’s e Helps compare orbital size.
energy increases. _® Helps track how electron energy changes. J
e Each major energy level is called a principal energy level. | - - N
% : ¥ Keyidea
e The lowest principal energy level is n=1.
T —— : b h The principal quantum number (1) tells us the main
e e energy level of an electron. Higher n means larger
- values from 1to 7. il orbitals and higher energy.
J

& Chemistry | Prepared by: Teacher Yousef Mousa



Relate the principal quantum number to the total number of
orbitals of the principal energy levels and the number of table 2+ textbook

722
Hydrogen’s First Four Principal Energy Levels ﬁ;

Principal Sublevels | Numberof | Total Number of Key Explanations

Quantum (Types of Orbitals | Orbitals Related to Explanation
Number | Orbitals) Present | Relatedto | Principal Energy Principal quantum number (n):
(n) Sublevel Level (n°) A :
. . 8 The 1 Gt ly 1 Identifies the main energy level |
2 ENergy levet nas on
1 . 1 1 one sublevel (s) with one orbital. | ' (1.23.4, } —
5 1 @ The 2™ energy level has two Sublevels:
2 4 sublevels: s (1 orbital) andp (3orbitals). | § p d F  Types of orbitals in each
_F 3 Total =1+ 3 =4 (23). energy level (s, p, d, f).
5 1 @ The 3™ energy level has three Numiher of orbitals:
3 p 3 9 sublevels: s (1), p (3), and d (5). The number of orbitals in each
d 5 Total=1+3+5=9(32%). sublevel is:
I s=1 p=3 d=5 f=7
s 1 @ The 4% energy level has four
4 p | 3 16 sublevels: s (1), p (3), d (5), and £ (7). Total number of ?rhlhls:
- . The total number of orbitals in each |
d 5 Total=1+3+5 +7 =16 (47). Hz cevoris laveb sexiale i
L f 7 A (12=1,22=4,32=9,42=16). |

Each energy level (n) contains specific sublevels.
The number of orbitals in each sublevel:s=1,p=3,d=5,f=7.
The total number of orbitals in an energy level = n?,

The number of orbitals in each sublevel is always odd (1, 3, 5, 7).

e0e0o |

| ; Prepared by: Teacher Yousef Mousa




Which of the following statements is conecl? fimimaa 000 bl ga‘i

Principal energy level 3 consisls ol thiee Aac g s OO G 3yl dilall gyiias JyS0
sublevels, they are 3s, 3p and 3f 3Ms3psds
Principal energy level 3 consislts of thiee Lo A clifie D3 a3 el AN (S5he JisSh v
sublevels, they are 3s, 3p and 3d 3d;3ps3s 4
Principal energy level 2 consists of two Sue f Sugies Ba 2 el QAN (Sihe DS

2d,2s La

sublevels, they are 25, 2d

Principal energy level 2 consists of two Cied Otigleaa Sa D il AUa) sgiia S0

sublevels, they are 2s_ 2f 24 25 Laa



. The principal quantum number (n) indicates:
A. The shape of the orbital
B. The orientation of the orbital in space
C. The relative size and energy of atomic orbitals [

D. The spin direction of the electron

The third princpal energy level consists of how many sublevels?
A
E.2
C.3 8

D. 4

. As the principal quantum number (n) increases, the orbital becomes:
A. Smaller and closer to the nucleus
B. Larger and farther from the nucleus

C. More stable

D. Less energetic



Qs Explain the Aufbau principle

Q6 Explain the Pauli exclusion principle, and Hund's rule

T 1! 1]:7.

lable 3+ textbook 24

Figure 18+ table 3+textbook 23,24

IN RL

Aufbau Principle = Pauli Exclusion Principle « Hund’s Rule

-~

1 INTRODUCTION

Electronic configuration describes
are arranged in atomic orbitals.

how electrons Aufbau
Principle

It is based on three rules:

] Pauli .
‘ Exclusion H:“'I:I 8
11 Principle et

-

i 8 Aufbau Principle

Electrons occupy the lowest-energy orbital
available first.

Filling order (partial):
l1s — 25 — 2p — 35 — 3p — 4s

Incorrect: Correct:

152 2% e 1s?2 2sl

15 has lower energy than 2s,
so electrons fill 1s first.

¥3 Pauli Exclusion Principle (M

A maximum of two electrons can occupy Electrons occupy equal-energy orbitals

one orbital, and they must have
opposite spins.

Incorrect: Correct:

Each orbital can hold up to 2 electrons
with opposite spins only.

singly first, with parallel spins, before pairing. |
Example: 2p? (three equal-energy p orbitals) |

Incorrect: Correct:

M@ 1@ HN® I[N &

2p* 2p*

Single electrons fill equal-energy orbitals first.

don  SUMMARY /

— | KEY IDEAS

Fill lower-energy orbitals first.
Each orbital holds at most 2 electrons.

Two electrons in the same orbital must have opposite spins.
In equal-energy orbitals, place one electron in each before pairing.

Example filling order: 1s, Zs, 2p, 35, 3p, 4s.

TEACHER YOUSEF SARAYRAH




Table 3 - simplified with visual explanation

Features of the Aufbau Diagram

-
P>

©
4

All orbitals related to an energy . All three 2p orbitals are & — )

sublevel are of equal energy. of equal energy. £ 2 2 2 - )
q rgy iy (2 P 2

In a multi-electron atom, the energy m _ > R

sublevels within a principal energy E?ii;hhr:fjnig:‘tt:;i;z g 2p 2p 2p

level have different energies. 2s orbital. = 7%

In order of increasing energy, the | Example | : T

sequence of energy sublevels withina | If n = 4, the sequence is g ad | 'ﬁg"g

principal energy level is s, p, d, and . 4s, 4p, 4d, and 4f. 5 4_. ap Wik Y

s

Orbitals related to energy sublevels | Example _

within one principal energy level can The c:rl:rital related to the E 3d 3d 3d 3d 3d

overlap orbitals related to energy :L?ET; ﬁ:rl;l?LeggiLza;rEiETr & 4 lower

sublevels within another principal level. = o1 9% {7 % Ve 00 gt . than 3d

-:Q:— KEY [ " 8 Aufbau diagrams show how orbital energies are arranged and why electrons fill lower-energy orbitals first. J

Prapared by: Teacher Yousef Mousa
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Regarding the electron arrangameant with orbital (PR B ST R T ' 5 ST 15N SN an Al Sl Laad

diagram method below, which of the following is e il
correct?
PLTL T T

This electronic arrangement violates only to the L 2l Al Jasa aa Ao AT an gl 13a | yia et

Paull exclusion— principle

This eleclronic arrangement violates only the Lba gyl lna ma g S8V aZ il 128 e layy

aufbau principle

This electronic arrangement violates Hund's slabgl Taa g 3ign Sacll aa g I il 138 a ey

rule and aufbau principle

This eleclronic arrangement violates Hund's o fa g gk Baelloaa g SETYI Lufi O Van (e laty v
rule and Pauli's exclusion principle St

What states that a maximum of two electrons can ity of S aalyll ol N Gl e ey ‘

occupy a single atomic orbital, but only if the electrons Sl SENY 1 Sl 1) LB Sy o el € b sy

have opposite spins? Tl J52 40

5, aufbau Principle gl gl lase

b. Hund’s Rule Ligh bl

C. Valence electrons ah s, 5E

o, Pauli exclusion principle ERET, R P { T



Which of the following is true related to the orbital diagrams below?

Maltches all electron configuration

Matches Pauli exclusion principle

Maiches Hund's rule

T

1]

T

1i

11 rTlT

=

11

T

!m-ﬂﬁs.;&hq@uuﬁ...,:l..u_.,l

il el K ae illal
AN

oo e pa

a,-uu,_..,_].m,

sty e a3yl

13



Which statement describes Hund's Caigh earls i adlidl ol Ll .;I‘

rule?

. Electrons Kl each orbital of & sublevel kil pianad| i clld L8 iy aSTY] Mo
singly before any arbital is filled with a crin Sl ol .5' ol '-'.J] i 83 s
pair

b. Electrons fill the highest-energy orbital Vol aslls L1eW clladl woliy oSIY1 Mas
first

€. Electrons pair up in one orbital befare planiwl Lé azly s o wlig uSI¥| £yl

nther arbitals of the sublevel are used

il sgianadl il anis

d. Two electrons In the same orbital must willl dsns Alall o8 | puig SN g% 1‘_:' e

hawve the same spin S

d.

Which of the following is correct?

In which order are these sublevels

Whatl s The subleved that caen hold a lolal ol 6

eheclions?

fEn..":lm-h

filled according to the Aufbau
principle?

. 3d, 3p, 4s

b. 4s, 3p, 3d

C. 3p, 3d, 4s

d. 3p, 4s, 3d

e
1] [ [ gp Bl g 3 A
1s 2s 2p It agrees with Hund's rule
11 11 [ epidll gl L 20 35 B
1s 2s 2p It agraas with the Pauli exclusion principle
1] 1] [re]rery ol Lom e c
1s 25 2p It agrees with the Aufbau principle
- A il tediag sehl € aa 3
1] ll 1| Tt ]|t | It agrees with all eleclron configuration rules oD ¥
15 2s 2p _
and principles



Write the electron configuration of different elements tables 4,5+ textbook 25,26

Table 5 Electron Configurations for Elements 11-18

Atomile Complete Elgctrﬂn_
Element il Electrnq anfrguratlnn
Configuration | Using Noble Gas
Sodium " 1s?25?2p®3s’ [Nel3s'
| Magnesium | 12 " 15°252p°3s? | [Ne]3s?
Aluminum 13 | 15225%2p®3s?3p' Nel3s*3p’
Silicon 14 | 152s%2p°3s3p* [Ne|3s‘3p*
Phosphorus | 15 1s?25?2p*3s”3p° | [Ne]3s“3p°
Sulfur 16 | 15425?2p°®3s‘3p* [Ne]3s3p*
Chlorine 17 | 15?2s5?2p®3s5?3p*° Ne]3s’3p®

Argon 18 | 1s?2572p°3s?3p®  [Nel3s3p®or [Ar]



Write the orbital diagram of different elements

tables 4+ textbook+ figure 19

Table 4 Electron Configurations and Orbital Diagrams for

Elements 1-10

Atomic
Number

Hydrogen 1

Helium | 2
Lithium | 3
Beryllium | 4
Boron 5
Carbon | 6
Nitrogen | 7
Oxygen 8
Fluorine | 9

Neon 10

Orbital Diagram

2s 2p, 2p, 2p,
L1
Tl
] i
1] [f
T (1] |1
Iy 1 1
o [ [T [ [
] [ [ [
T (r] (1L (] [
T [ [ [ [

Electron Configuration
Motation

1s
1s?
1s? 2¢'
1s* 2s°
1s? 257 2p'
15* 25° 2p°
1s? 257 2p°
1s? 257 2p*
15? 25% 2p°

1s? 257 2p°

29,26

16



table 6+ textbook+ exampl
Represent the electron dot structure of atoms Gy : ENRAIAME 28,29
problem 3 + practice problems

Valence electrons are the electrons present in the outermost energy level (shell/ring)

1 18

1] H 2 13 14 15 16 17 He:

Elements belongs to same group have same number _ e e i e g
: L | Be: 8 |.c|.N:|.O: | :F: |:Ne:

of valence electron. For example, Group 1 (Li, Na, K . 1 Rk o el fhcons
have same valence electron that is 1. 3 |Na|Mg|  |-AI[.Si[P:| 5i|CE: f:Ar:

| Atomic Electron Electron-Dot

Element Number | Configuration Structure

Lithi 3 15425’ Li-

Rthium - ) PERIODIC TABLE CONNECTION
Beryllium 4 1522s? -Be- =

— ' y Group1  Group2 Groups 13-18
Boron = 15°25°2p -B- For main-group elements, (1 valence e-) (2 valence e-) (3-8 vailan:e e)
Carbon 6 15%25%2p? C the group helps predict r:1 :/ ';3 1 15 16 17 “1
Nitrogen 7 1s22572p? N the number of valence
Oxygen 8 1522s?2p? D Blectrons = lr |
Fluorine s 15s?2s22p°® :F- Gmup:-:l 1,800, 1918 | .
| o are main-group elements.

Neon 10 . 1s?2s?2p® Ne: e




What is the number of valence electrons £alisl Lol depanal) palic B 1a)yT O U Slig SN e ¥

in the elements of the group shown down? o

A. 14 i

B.8 .Ge’

C.4 Sne

D.1 Ph’

. . s s group 17
What is the number of valence electrons ®olisl Ll deganall jualic (B 3a1gT ) S iy 5N 200

in the elements of the group shown down?

A.17
B. 7
G
D.8




Differentiate between representative elements and

‘i : textbook+ figure 4 39,40
transition elements (location)

7 Periods Periodic Table |

A period is a horizontal |

A group is a vertical

row of the periodic table. J ‘l’ *I' ! column of the periodic table. 1
Groups 1-2 and 13-18
Representative Elements Transition Elements
(Main-group elements) (d-block elements)
| 1
— e . G
Group 1 ] . Group 2 ' Group1? | Group18 | | Transition ' Inner transition
g ' | metals metals
Alkali Alkaline Halogens MNoble ' / .
metals earth metals gases Inner transition metals (f-block elements)
are divided into two series:
Lanthanides and Actinides.
' b
Simplified Periodic Tahlewmg the Groups Ti“lf S ?;,’,f:.‘f:ﬁd am;u ﬁ:';':ﬁ:mm
1 Groups 3-12 )
’JL' : h 2 '.—.1}—1—,—“—} : Groups 3-12 - Transition elements
[ e 1 ] e e IV P VIR
(|| PSR RS IR e[ | R [ P (=] I e ] |:| Groups 13-18 - Representative elements
[ | T e e ) ] | e | | el = =21 = {other man-granents: halogens, noble gases, etc)
Inner transition | [ AT I T Inner transition metals - f-block elements
metals (f-block) :"': :Dmlj: :ﬂ:": SDDE F {Lantharides and Actirides)




m Modern Periodic Table

Define the main features and characteristics of the modern periodic table

Groups and Periods |f [ The Modern Periodic Table (Simplified) | )
ES:;E;TT;T::;?M 18 groups m::;?;. are called the transition
; elements.
Period 4 contains potassium (K) 1 0 L J|
and calcium (Ca). 2 _
Oxygen (O) is in group 16. 3 Classification of
= /|| & |[K]|ca =2 Elements
e ® ¢ Representative : | Elements are also classified
#@8» Flements 5 as metals, nonmetals, and
The elements in groups 1, 2, and metalloids.
13 to 18 are called the By periodic table region (groups) By classification of elements
representative elements or (] Representative elements [ | Metals
main-group elements because el (] Nonmetals
they show a wide range of Transition elements @) Metalloid 3
| chemical and physical properties. | | (groups 3-12) e k
&

The modern periodic table is arranged in 7 periods and 18 groups. Main-group elements are in

pilla
Summary groups 1, 2, and 13-18, transition elements are in groups 3-12, and elements are classified as metals,
nonmetals, and metalloids.

& CHEMISTRY e INSPIRE

Prepared by: Teacher Yousef Mousa




Alkaline Earth Metals

The alkaline earth metals are the
group 2 elements in the periodic table.

Calcium (Ca) | ‘Magnesium (Mg)

Calcium (Ca) and magnesium (Mg)
are two minerals important for
your health.

L -
e |
. :
™ . L ;
]
L
i
1
- -

R2) Uses

General Properties

© Belong to Group 2.
© Highly reactive.

O Reactive metals (not found free in nature). *

O Relatively light, especially magnesium.

Because magnesium is strong and
relatively light, it is used in applications
where strength and low mass are important.

= Prepared by: Teacher Yousef Mousa




Magnesium is often used in the production of Aty FENN 33 plul Aue ., ,‘...u‘“
electronic devices. What properties of magnesium A3 N1 1ag) Sliais alags O

make it preferred for this use?

a. Chemical activity intensity el Bl 5
b. Softness and ease of shaping ST Ay s 455l
C. Light weight and strong Bgally Ol Ada

¢l High price Sl g 1))



r"i% 0 PERIODIC TABLE QUESTION

Question about the periodic table

'l ! r '

Which of the following is true for the st Al aleis Loud 2 3L Lew %l
labeled series of elements on the s . e c “*”j' ] _‘-5
following periodic table? A a9l Jgaandl 9 ALl

b - L -

f A. Actinide Series eolawiazs dlule ﬁ’
: B. Alkaline earth metals i NI doglal] el )
: C. Lanthanides Series ) Sl il
:F D. Alkali metals dsglall izl
:1";"-.: TEACHER YOUSEF SARAYRAH — 2 5 ]




Which number represents inner transition metals in the Jgandl st M i) (A Al at AQIETNY SN el S A L

diagram of periodic table of elements shown below?

? jealinll (5, gall —

*
Be O
[ S
Si
1 ] 2 + I Ni
- 3 i >
w L L I

A. 1l
B.3
C.5
D.6




What are the elements in part 1 of the periodic table 513 sall aliall o glay o3l 2l La

bellow called?

e

¢ alidl (g eall Jotadl e 1 2l A

£ b k*i*'*"'htrtr'r-w'r”-- r
T T T S
e T i e e o o o om o B

Metalloids

Nonmetals

MNoble gases

- ok o A & & S & e

TR YT TR W

Transition metals

) AN oludki
AR Y]

Aludll <l Aad)
ALJUESTY <l 31AN

Which of the following options is correct regarding

the following periodic table??

AN gl Jpaadly dlads Lad dasas AUl o) LAl 4

1) Element (E) is a halogen
I} Element (R) is alkaline metal
i1} Element (B) is alkaline earth

| only

n,




Q13 Describe general properties of noble gases and their uses textbook 41

NOBLE GASES

Describe their general properties and uses
SROUF 12 | NOMMETALS

{ GROUP 13 | .
._ General Properties Uses of Noble Gases

HE : Elementsin Group 18 are noble gases. f.- LASERS
— * i = iy ¥ T e L ‘ Focused light in laser devices.
He Me Ar Kr Xe Rn
L] N L
e izl || Pt | e =i || sl
-..1 3 S N ; ; * Loy
= ~  LIGHT BULBS
i - . ¥l By
: Ar : Extremely unreactive A wanety of lighting applications.
= : : 4 They rarely take part in chamical reactions.
el T o B MNEON SIGNS
i & & it makes them suitable for special uses.
- XE .
! & &
" .
] L .
MNoble gases are extremely unreactive Group 18 elements.
*Rne || sjorTANswER 9 _ 1y B
R e— They are used in lasers, light bulbs, and neon signs.

CHEMISTRY +« INSPIRE Prepared by: Teacher Yousef Mousa



Figure 4 Periodic Table of the Elements
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Explain why the properties of the elements in the same
group are similar

Why Are Elements in the Same Group Similar?

Figure 8+textbook 43,44

Valence electrons are the electrons in the highest principal energy level. Valence Electrons

®
e Valence Elle:tr-::rns determine chemical properties. o Electrons i the highest
@ Elements in the same group have the same number of valence electrons. \. principal energy level

@ They also have the same outer electron pattern. \

]

Q that control how an
Therefore, elements in the same group have similar chemical properties. ._ atom reacts.

Periodic Table: Groups and Valence Electrons R m C:’, 4

1 18 5
Electron-Dot (Lewis) Examples o Group 1 elements have
H 2 13 14 15 16 17 He Group Group 17 1 valence electron.
Li Be B,/ N O] F MNe {1valence electron) {7 valence electrons)
Group 17 elements have
C A
Na Mg AllLSE P51 4 :'i:': e 7 valence electrons.
L ]

K CH_”\"_GH Ge As Se | Br| Kr

[ Li-
Rb  Sr iIn Sn Shbh Te| | Xe — e Because their outer electrons

Na-+ *Cl: are similar, their reactions
Cs Ba Tl Pb Bi Po|At| Rn

. are similar.
|

oy N P i
A A~ B In a group, the number of valence electrons stays the same. - ; ‘5




a0 ¥

Why do elements in the same group have similar
chemical properties?

Because they have the same number of valence electrons
Because they have the same mass number

Because they have the same number of isotopes
Because they have the same atomic number

"—""'.

D

25



textbook

Describe the general properties of non-metals

What Are Nonmetals?

Elements on the upper-right side
of the periodic table. They are
generally gases or brittle,
dull-looking solids.

Properties of Nonmetals

Poor conductors
of heat and electricity.

Brittle
{not malleable or ductile).

2V

Dull-locking
(not shiny).

Mostly gases
at room temperature.

ST

Location on the Periodic Table

13 14 15 16 17 18
B CN O F He
|Si P 5 Cl Ne

~ |As Se Br Ar
Te | Kr
| At Rn
Hﬂmnetals_
{upper-right side)

@ special Facts

B Bromine (Br) is the only nonmetal
that is a liquid at room temperature. |

= Oxygen (O] is the most abundant element /’#_H iy
in the human body, making up 65%
of body mass.

:@.

»

Important Groups

Group 17: Halogens

B Highly reactive nonmetals.
B Often found in compounds.
B Example: Fluorine (F) is added

to toothpaste and drinking water
to help prevent tooth decay.

Group 18: Noble Gases

B Extremely unreactive
(inert) nonmetals.

B Used in lasers, light bulbs,
and neon signs.

Nonmetals are elements on the upper-right side of the periodic table. They are mostly
gases or brittle solids, are poor conductors, and include the halogens and noble gases.

-



To which family do the elements in group 17
belong?

@ Noble gases

(B) Alkali metals

@j Halogens

(D) Alkaline earth metals

Which statement about the noble gases is
correct?

@“) They are highly reactive and found in group 17
(g) They are all transition metals
@ They are the most reactive group 2 elements

D) They are extremely unreactive, which is useful
~ in lasers and neon signs

§17 écgoanll molic aiii dcgaan sl I
aluill caljlell

dugléll culjlall

diligagligll

ayey Dl dyglall caljlall (o

aljlel duuill daan ddlill aljlell S|
Saluill

17 dcgnanll 4 gdig bLaill 3324

aulaill ciljla Lgla

llclai 2 dcgoanll polic 2l

agill elgiig jjulll 8 a0 13mg «Jgaill §ayaui

®

3

®

@@



Use the noble gas notation of an element (Z 1 - 36) to

' table 3+Figure 8+textbook 43 44
determine number of valence electrons of an element el Ll CaR

Valence electrons :- are the electrons in the highest principal energy level
they determine chemical properties eht ni stnemele ;same group have the same number of
valence electrons and the same outer pattern, so their chemical properties are similar.

1 18 Figure 8 The figure shows the electron-dot
structure of most representative elements
1 W He' y
2 12 14 15 1% 17 Observe How does the number of valence
= & electrons vary within a group?
2 i Be B € N 0 F Ne :
3 "'l "'r H l.ﬂ.‘ .Ft s"‘ .ut ki-
a K Ca .Ga* .Ge' .As: .Se: :Br: :Kr: |
. - X * | Table 3 Electron Configuration for the Group 1 Elements

; 3 ) hydrogen 1s! - 18’
5 Rb- S Jdne .Snc (Shi JTer il: iXes ithium 1525 HeJ2s
Period 3 sodium 1s‘252p*3s’ [Ne]3s’

pD'[-ElEEILJI'H 15°25'2p*35'3pbds’ [Arlds’




m The figure below shows the electron-dot structure for

Why do elements in the same group have similar [=
chemical pmpenies? :;;‘ ? . the h]’pﬂthEﬂEﬂi element X. Which of th!. fﬂllﬂ“‘lng is
= the correct electron configuration for this element?
a. Because they have the same number of valence electrons
— = | o0 a. 1522522;353523;}
. Because they have the same mass number =
b : ' x b. 1s?2s22p?
C. Because they have the same number of isotopes * b ¢ 1527252 lpﬁ 352 3pﬁ
d. Because they have the same atomic number ' d lsils._lip“ —— =
e —— .
m Lithium element (Li} has the fﬂ“ﬂ'ﬂ'ﬂﬁg Electron-dot structure, L"' ' What is the number of valence electrons
Using the periodic table below, what are the expected I* .
chemical and physical properties for this element? in the elements of the group shown down?
. L3 Group 17
1|H|{2 13 14 15 16 17 |He @
2 | Li |Be BICIN[]O[F|[Ne -F: a. 7 |
3 |Na| Mg Al|Si|P|S |Cl|Ar @ =
4 | K |Ca Ga|Ge | As| Se | Br | Kr - :EI: b. 8
5 |Rb| Sr In ([Sn | Sb|Te| | | Xe - &8
e 6 |Cs[Ba| o [TI|Pb|Bi|Po|At|Rn - ‘Br: o 1 B
a. Highly chemically reactive - ) ' ' = —
b. Strong and lightweight — ) ] L d'. 17 _
' €. Brittle and dull —— — I o
" d. Poor conductor of heat and eta::tmzity i) | y

&\ Chemistry gflz Al siddique School & Prepared by: Teacher Yousef Mousa



Which configuration has 3 valence electrons?
Ar] 4s? 3d" 4p?®
(Ar] 4s* 3d' 4p’
Ne] 3s* 3p¢
Ar] 4s'

How many valence electrons does an element
with the configuration [Ne] 3s* 3p+ have?



Use the noble gas notation of an element (Z 1 - 36) to
identify the location of an element in the periodic table
(periad, group)

example problem 1+ practice

46,48
problems j

Element | Perlod

Ne]3s’ Mg 3 2 s-block
He]2s? Be 2 2 s-block
He]2s? LI 2 1 s-block
‘Ne]3s® 3p’ Al 3 13 p~block
He)2s® 2p° 0 2 16 p-block
He]2s? 2p° Ne 2 18 p-block
Ar]as? 3d* 4p° As 4 15 p-block
'Ar]4s? 3d™ 4p* Se a 16 a-block
[Ar]3d™ 457 4p° Ge 4 14 p-block
Kr]5s2 4d™ 5p° | 5 17 a-block
Kr]5s® 4d* Y 5 3 d-block
Kr]52 4d™ cd 5 12 d-block




Whalt is the group, period, and block of an element

with the electron configuration [Ne] 3s° 3p*?

Group 16, period 3, block p
Group 3, period 6, block p

Group 16, period 3, block s

Group 3, period 6, block s

B e e Bt ol
fNe] 383p* o g SV dusish yuaic
P aaaally 3 5,5 16 dcpad

P aanally 6 5)52ly 3 4z panddl

S aanally 3 55520l5 16 Az ganddl

s .1 = '
s HJ]-’ E’l l‘;_}_-"j 3 l..:.-j.q-.ul




What is the period, group, and biock for an
element with the following electron configuration?

U 55 ainll il iy B parally Angaally 1yl L
'qm:rhm.

[Ne] 3s* 3p*

£



1. Using the following electron configuration, [Ar] 4s% 3d°,
in which block in the periodic table are the elements most
likely found?
([Ar] 4s? 3d° : Sl g S0P majeall 1in plasanl 1
TWLE joliall 0da dzg3 ;"5_1_531 Jaazdl gs i ,'_51 1;5

A. Block d dewd O
B. Block p pad O
C. Block s s awd (O
2. Which of the following is the correct electron configuration D. Block f f s O

of an element in group 2, and the fourth period?

02 dcgamall b yunin) sl g AUV majeill g (b Lec (gl 2

SamlJl Bygll b
A, [Ar]4s? O
B. [Ar]4s? 3d? O
C. [Ne]3s? 3p? O
D. [He]2s? 2p? L)



chemical properties, What explains this? TAL e T e g
' | 4 | -+ | =
|Bamuuﬂmyluwﬁmmﬂnrrinmhﬁ ol sl s gl 0¥
|Hmﬂﬂymnmhm=muemwm A s ) o gy LY
Because they have the same number of SN g SN e asad) et gl oY

lvamm
Because they are located in the same block el s A s g

£ L



What period, group and block does the element with il 3 peaiall Lt oy SN aeaally Az ganally 5520 L
the following electron configuration belong to? T A g SSTY

[Kr]5s°4d105p>

paaall | Az pandl 535301
Block Group Period

d 14 5 A
p 14 5 B
d 4 4 C




Which of the following arrangements represents an element in group 2, period 4, and block s?
dcgonally 4 8)9allg 2 dcgazall (16 gl [haic Jiad ddlill ol gf st

A. [Ne] 3s° 3p*
B. [Ar] 4s*

C. [Ar] 45% 3d®
D. [Ar] 3d" 4p°

Which of the following arrangements represents an element in group 16, period 3, and block p?

dcganally 3 Siyally 16 Gsganall é huaic Ji-ralbil Slaiall ol pt

A. [Ne] 3s5° 3p*
B. [He] 2s* 2p*
C. [Ar] 45* 34" 4p®
D. [Ar] 452 3d°



Which of the following arrangements represents an element in group 10, period 4, and block d®

dcganally 45,9015 10 dcganall b baic Jiad aulill olusyill ol dS

A. [Ar] 4s* 3d°
8. |Ar] 4s° 3d"° 4p®
C. [Ne] 35° 3p°
D. [Ar] 4s? 3d?

2 Answer: A — Nickel (Ni)

Which o the following arrangamenrts represzents an element in group 13, period 2, and block p?

dcganally 2 Byaally 13 dcganall (o Buaic Jiad adlill Slusyill ol ps

A [He| 25% 2p'
B. [Ne] 25 3p
O [Ar] 457 3" 4p°
D. [He] 25° 2p°

L Answer: & — Buren (B)



Figures 11,12,13 +textbook+
example problem 2+ practice 49.50,51
problems

%% Periodic Trends: Atomic Radius

Explain the periodic trend of atomic radii across a period
and down a group

Atomic Radius

The distance from the nucleus —
to the outermost electron Trend on the Periodic Table

(size of the atom).
_ Atomic radius decreases
' Across a Period (Left — Right) 11 Down a Group (Top - Bottom) %
Na Mg Al si P s c UQE E,ﬁj— —
@ A new energy 1 —1+—1
OOOOQQG "’o - 1lhell]isadded ig -
CAtomic radius decreases K O i memle"m"t E ‘;_L‘ _ ! i i
Why? @ The outer electrons E 9 Lo
@ The number of protons (nuclear charge) increases. : ﬁ.:mhrﬂu ' l '
@ The electrons are in the same energy level. -
@ Stronger attraction pulls the electrons closer
to the nucleus, making the atom smaller.

© Remember

Atomic radius decreases across a period Across a period — atomic radius gets smaller.
and increases down a group. Down a group — atomic radius gets larger. 43




Which of the following figires shows the ends of the Bl Je 08 Ta a3l hall el w8 sy 240001 851 4

abomic radius thioaugh both & period and a group?

Generally decreases

il
|

!
E;

E Generally increases

z e d2

N
g4

& 2 BREsE
&

Yz papally
” Generally increases
] g
8 L —— .
_IE B :_I
i
5 1
a i L 4 - T

Generally decreases
Lapas iy

1.#
H|
|

| Geperally increases

Which is the correct ascending order of the atomic radius

for the period 4 elements shown in the table below? ol J gapdl B Al dagl ) |
Element symbol K |Ga | Ge| Ca
ainll Gay
Atomic number 19 |31 32| 20
Al sl

A. (lowest) Ga — Ge — Ca — K (highest)

(#9) K « Ca~— Ge— Ga(@) A

B. (lowest) Ge — Ga — Ca — K (highest)

(A K +~ Ca+e Ga+~ Ge () .B

C. [lowest) K — Ca — Ga — Ge (highest)

(#459) Ge ~ Ga+~ Ca«~ K(#) .C

D. (lowest) Ca — Ga — Ge — K (highest)

(4% K «~ Ge ~ Ga+~ Ca (@) .D




Chemistry Question

Gl < G )
Why do atomic radii generally ple asgy dy)yJl yUadYI Blail Jai 130
decrease as we move from left to e el Gl bl o JlaiGYI e
right across a period? $6)9.ll

"

Because the number of principal

energy levels decreases. dauusi I dSlhall Gligiumse dac Glali cuuu

Because the number of principal

energy levels increases. dangd )| dSllall Sligiuus dac 850 Gy

Because the positive charge in the

nucleus decreases. dlgidl ;9 duxgall dinuiull ladi

Because the positive charge in the
nucleus increases.

Blgall b dszgall dinil] 830y wasuu

Teacher Yousef Mousa Sarayrah | &ylpall gy :aloall



=

é | What is the correct ascending order of each of the »oliall e IS rusuall gasladll wudyill L )
following elements, based on their atomic radius, e lgie JSJ sl Sladll Chial s L)
from smallest to largest? ¥ 0y _»s‘m ] J_ﬁ_ﬂm
The elements are in the same group. | Acgamall yui L9 a>gi polinll
" Element symbol f
P o Te S Se o
Atomic number
o o 52 16 34 8
i (SY)Se «— S +— Te +— 0 (L) i
(Thesmallest) 0 —» Te —» § —» Se (Thelargest)

A

(SY)S *+—— Se «—— 0 +— Te (Laa¥)
(Thesmallest) Te — 0O — Se — S (The largest)

AN

(1Y) Te «—— Se «—— S <«—— 0O (aa¥)
(Thesmallest) O —» S —» Se —» Te (Thelargest)

AN

T

(YY) 0O =—— S —— Se «—— Te (LusY)
(Thesmallest) Te —» Se —» S —» O (Thelargest)

_

&) & L&) e




|

| Why atomic radii generally decrease as
moving from left to right across a period?

e JUEEYY wie Ay Al Uad cilasl Jd5 13l
Tole 4n92 50l e Gaddl ) Ll

A, L UadY) Giladl Jis
Atomic radii decrease

~

J

(Ol At o) | TN Mg [AI [ Si | P | S | ClAr]
Across a period
hﬂgﬂ—unght]jooooaaﬂﬂ

4 +

|\

Bl gall da gall Aia ) a3 30
Muclear charge increases

) By Cilig S Canay
Electrons are pulled closer

oA Sdll Cauas Jay Al

So, atomic radius decreases

o |
)

£

Q. Because the number of principle energy levels increase s ) ABLLY b gieua dae 5oL ) s O

b. Because the number of principle energy levels decrease dacaydyl) ddllall Sl gliue dae Gluaill Cagy O
(@) Because the positive charge in the nucleus increase Slgil (B dungald Tianill By couns OJ

d. Because the positive charge in the nucleus decrease 3l A daa gl Rin il laals s )



Q19 Define lonization energy (first ionization energy) textbook 54

Explain the trend of first ionization energy across a period
Q20 [(Exceptions between Groups 2 & 3 and 5 & 6 are included), Figures 17,1 8+textbook 54,56
and down a group of the periodic table

a Chemistry Summary: First lonization Energy @

Definition Across a Period )
@ First ionization energy is the energy
needed to remove the first electron from — i
a neutral atom in the gaseous state. (1 I

decrease

Trend Across a Period
@ Across a period, first ionization energy
generally increases from left to right.

@ Exceptions are included between : = J
Groups 2 and 3, and between Groups 5 and 6.

A A

Quick Remember

Trend Down a Group Across a period: increases

® Down a group, first ionization energy Down a group: decreases
generally decreases.

Teacher Yousef Mousa Sarayrah o3l pall vauwgs :olnoll
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Which diagram correctly shows the trends for ZoN wuay b lae bl gi

the first ionization energy? S o JSi Jo¥l (ol b
@ ale JSin Laidis ale JSiy yaiio
Generally decrease Generally decrease
———— - —ie =
Generally Generally
decrease increase
AR 31333
.lnl.n LT ple JSaw
@ ale JSdu 51333 @ ale JSidy 133
Generally increase Generally increase
— —
Generally Generally
increase decrease
31333 B
ple JSiy - ple JSduy




A o Tl ey e i 3 e

Which of the following is true regarding

Yl Jyaad b

1" lonization energy in the periodic table?

YT

.‘E

.._.m..m_”ﬁ._.eh..e..ﬁ..m,

_._r_flm_-u.___- e
hh_.._- ‘._.- h_hﬂ _h_

- ﬁ 2,8/;81:3|

LI L
s Sly 51 Fl= 8|

PERIODIC TABLE OF ELEMENTS

=3l

LR AT 1)
B, T3
W2, B, &8
2818l 18|
s adleSindl

ﬁmm-ﬂ.—nﬂmumﬂ_
T T
_.-u._.. $i.20s8I

. s L

FleRl 25|
IS AT
«Sledl, 81,81
M H‘.r._‘_ —.ﬂ i "... .E, _

ot s el g8 g e

Alkall metals have the highest jonization energy

ol | sl e

S gyl Al Sl oD AU
ipd g JEN) de b dl dap

lonization energy of noble gases equal zero
from left to righl across a period

lonization energy increases as we move

de gamall b JHN| sie el AWl iR

lonization energy increases as we move
down a group

ik |

Sl A el e



Which of the following correctly describes
the first ionization energy trend across both
the period and the group and the explanation
of this trend?

1

First ionization energies generally decrease
as you move from left to right across any
period due to the increasing nuclear charge

First ionization energies generally increase
as you move from left to right across a period
due to the increasing nuclear charge

oalil] Bl 2,35 uno JSiby sy b oo
suuudig degamally 8591 (o JS JU5 ¥l
Szl lin

S bl 5o JEsYl sie SJg¥ oaldl il Jas
sasliiall Blgill dinds Casuany 8y93 sl SN el

S bl o JEDYI sie oV Gl sl sl
b uljiall Blgill disnd sy Byg3 (5 JMS oyl

First ionization energies generally decrease
as you move down a group because the
atomic size decreases

First ionization energies generally increase
as you move down a group because the
atomic size increases

JUS Jaw¥ JEYI xie Jo¥ ool clilb Jis
Sl paall padi cuw degane .151

W Jawd JEBY! sie Jo¥l ool Siléls s
;"5_}-:1“ ru:-.:-ﬂ 83l i degass .._5‘

— il



caplldin e pgeriodit trefid OF eleliinrieldiivily aLiuss d .
_ o Figural9+textbook 56,57
period and down a group of the periodic table
Regarding the trends of electronegativity in the $291 Jgazl (§ b el dpdluadl )0l Gl Loud
periodic table of elements, which of the following is T o il los gl « polial)
correct?
Periodic Table of the Elements .: '1 " Itdecreases as moving from left to right across
ypolisll 5394l Jgazdl " a period by increasing positive charge in the nucleus.
Electronegativity increases e Guaddl I bl o §lE5ET ade 4l sl duadlu] J85
- il Sl a3 Bloill b divgall izl 33053 891
dzgamall -
w1 02 3 4 § 6 7 8 F N WL BWIE KT B
Electronegativity T 4 5 It increases as moving from left to right across
increases Hil e He ~  a period by increasing positive charge in the nucleus.
{up a group) 3 | 1| e B|C|N|O|F|KNe T T -
. __ | — se adl bl o JIEG3] e 4ok g ST dudldl slai
dei) N 4K |calsc|Ti|Vv|cr|Mn|Fe|[Co|Mi|Cu|2n|Ga|Ge|As|se|Br|Kk
(asgonall 5 , =
¥ S |Ro|Sr | Y [Zr[Mb|Mo| Tc | Ru | Rh Ag [Cd | In f &n [ 5b |Te | | | Xe f 3 Group 1 elements have the largest
6 |Cs|Ba|La|Hf|Ta|W |Re|Os|Ir|Pt|Au|Hg|Tl|Pb| Bi|Po|At|Rn - electronegativity values.
7 | Fr|Ra|Ac|Rf|Db|Sg|Bh|Hs|Mt|Ds|Rg|Cn|Nh|Fl [Mc|Lv|Ts|oOg il Sl dndlall pud ST L) 1 deganall puolic
et | L | Ce | Pr | Nd |Pmi(Sm | Eu | Gd | Tb Dy |Ho|Er|Tm|¥b |l 4 Group 17 elements have the lowest
N electronegativity values.
Actinides | Ac | Th (| Pa | U |[Np | Pu |Am |Cm | Bk | Cf | Es |[Fm | Md | No | Lr

Sl a3l Al gl dudluall as J51 Lg) 17 degamall paolic




Which of the following figures shows the trends of

electronegativity through both a period and a group?

Generally increases
g Sz

huﬂu"
|
|

Uigac

Generally decreases

Generally increases
g S

Generally increases
Legas 25
|
|

JE A el AL Slaladl s JEN JISEY)
i sanally 3520 e

Generally decreases
L'-}.i.:- ( paiil

- = 3 -

Generally increases
La .‘I‘Jj

Generally decreases
Cegar  sadll

- ———3 -

Lagac | il

Generally decreases




3008 Al ol g AT jenliad) 5

Which one of the following elements have
the highest electronegativity?

W22, 20,812 8]
| F_Hﬁqﬂn.—_ - | .

..m__ el 21y &I
“nﬁ_mum W-.-ﬂ.
2>l 21258l
2Fls h_-ﬂ_-ﬂ_
RTINS (%)

_._m_..m. |a8lydilly 81y &!
Lzl 30, 21, %], 81,81, &)

=

1

" ' b
m -_m_-m -m._mmw
" 281, e 2 4
9 .-ﬂ_uN_uH_m

m ; —w_-mwu.r_-m_
“ lﬁ_ummﬂm_-mw.
o

=)

o

[+ 4

a

Si

5



4 Question E—

Which of the following is true regarding
electronegativity in the periodic table?

Al Blaiy lasd zuoo b Leo gl
Tr9l Jgaxndl 9 dis o5

I:l PERIODIC TABLE OF ELEMENTS H:
a2
3 | 4 g | 8|7 | 8 R0
_Li | Be B C/N O F|Ne
11 13 13 | 14 15 16 7 18
_Na | Mg Al | si P S Cl|Ar
1% 20 21 22 23 | 24 | 325 | 26 | T ] TH ] 28 | 30 i a2z 33 34 35 36
K [Gald| T .'F,ifr.ﬂr!:"ﬂ|.fﬂ-hﬁ==ﬂ}=n Ga Ge As Se Br|Kr|
37 [ 28 | 20 |40 | 41| 42 a3 | 44 | a5 46 | 47 | a8 | 45 | sa | ;1  sa | =4 | s4
Tl | S5 oMol T ) Riv Bh kG LAg S01 [0 o] 5b | Te BbhEe
AR A A AL DIE A A
ar a8 B3 104 105 106 !“:'Iﬂ- 1m 1 11T | Z ) 1N 11E | 1E 17 17 118
Fr | Ra |Ac Rf Db Sg Bh Hs Mt Ds Rg Cn|Nh Fl Mc Lv Ts
E:: I.;& T e |;£i"{ii'“]""ﬁ"'|’""ﬁ'! 65 | 66 | &7 | i’?&”l &3 | 70 |' T
—@ | Pr |Nd |Pm Sm Eu Gd Tb Dy Ho Er Tm Yb  Lu
ik o a2 2 04 |_H . ] [ o7 R 29 106 | 181 “ﬂ-l_ﬂll
Th|Pa| U [Np|Pu Am Cm Bk Cf Es Fm Md No L
Electronegativity increases as we move JEDY] aie b ,gsdl dudldl sl O )
down a group. Jawl ] el oo degazall 8
Fluorine (F) is the least electronegative ASLeS Al JBYI aisll FY \alall "
element. - . o 35/ (F)astic O )
Cesium (Cs) is the most electronegative T R T | P | AT | Cs |
i 5b,eS Ll Gle¥l yaiall 98 (CS) porsadl (O
Electronegativity increases as we move from 8593 (sl L& JLaDY! wie &Sl Al 51335 O
Wl bl o

left to right across a period. J




b.
C.

d.

What is the correct ascending order of the following Adld il el A0E alial] maacall goeloadll il L

elements according lo thelr electronegalivity values? Tlysa I8 355,080

(All the elemenls are in the same group)

((erpmnadl ke T il o)

iiad
T
] bS] s

e st
-
- 74 kS | It

(Lowest) Te —» O » Se ——» S (highest)

(Lowest) Te » Se » S » O (highest)

(Lowest) S » Se——» O ——» Te(highest)

(Lowest) Se » S »Te ——»0 (highest)

() Se—Se +—0 o«— Te n (4
(=) De—S5 «—S5Se «—Te (1Y)
(oY) Tee— O «— See— S a (4

(AeY) O «—— Te «— S «— Se a ()

o7



.

IBE| Definition

The octet rule states that
atoms tend to gain, lose, or
share electrons to acquire
a full set of eight valence

electrons. pSg
] [ _,-"‘I

) Why is it important?

A full outer energy level with

8 valence electrons is usually stable.

Explain the octet rule textbook 56

Chemistry Summary: Octet Rule < / .

m Example: Sodium

. Sodium ion
Sodium atom: [ ] :
2 2 6 1 ﬂ’ ﬂ' (Nﬂ }:
[15 2s? 2p° 3s ] 1ele::trnn 1s? 252 2p*

Na* has the same electron configuration
as neon (Ne).
First-period elements are an o
& exception because they are
complete with only 2 valence electrons. g
\.

o /
e[ Ty 8 valence electrons = stable) <t

Teacher Yousef Mousa Sarayrah | &plxall cawes :plsall



o —

| - m
SIS i bna {catit;::.;::zl:nmnsl ORI A e Figure 2+textbook 64,65 “mary J y ¢ o P

- — = - T
Neutral %}_{ Definition
sodium Siatics A positive ion is an ion that has more protons
SO Ve Fﬁ_} o than electrons and a positive charge.
e st {$} Process
(11+4) A sodium atom loses one electron to become
l. a sodium ion.
10 electrons Sodi
(10-) "\ jon [5] Key Facts
- j Nat ¢4 Sodium atom: 11 protons, 11 electrons (neutral).
["1'1°+t°}"s &4 Sodium ion (Na*';: 11 protons, 10 electrons
» (positive charge).
Lﬂ g Oiten _, Sodim, . Gecicl (4 lonization energy: 498 kJ mol-".




Positive lon Formation — Sunima

| % | Definition

(@) [WE ElEﬂtl'ﬂn] Q ®m A positive ion forms when an atom loses one or more
X ¥ a / . N a* } valence electrons to attain a noble gas configuration.

l m A positively charged ion is called a cation.

ry

Su::llum S-I‘..‘.IdIUI‘I'I " = -
d10Mm
(neutral) (cation) {¥ Process ~
:@: " Electron Configurations o Sodium atom has one 3s valence electron.
Neon (Ne 2 9e2 96 W It loses this electron.
(atomic nu::'nhe}r 10) 1s” 2s Zp B 4 P,
Sodium (Na) T "3 | '_I'he rgsultlng electron confi ral!:lun ﬁls
Catonc nibes. 19) 1s® 2s* 2p° 3sl | identical to that of neon (1s2 2s2 2p%). J
| @) Key Conclusion
Sodium has one 3s valence electron. Losing a valence electron can turn a neutral
It differs from neon by one valence electron. atom (sodium) into a positive ion (Na*) with
w) After losing this electron, sodium has the same a noble gas electron configuration (neon).
o electron configuration as neon. J &

Teacher Yousef Mousa Sarayrah | oyl pall gy :olaoll



' ; & WL EEGAN  Question
T

atom Na is: 15?25?2p®3s’.

\_ configuration of sodium ion Na*?

he electron configuration of sodium :98 Na pgsogall 8)d) (g iSI¥I iyl

What is the correct electron TNa* )g2¥ gusuall (g Sty cus il Lo

5

J

(@ Explanation / yxuaill =

| o 1522522[)&3525'31 O Sodium (Na) has the electron configuration: 15?2s%2p®3s’,
It loses one electron from the 3s sublevel to form Na*.

w3 The sodium ion (Na*) has a stable, noble-gas configuration

v/ i
1522522p° O _ (Ne): 15*2s5°2p°.

|
J

{ B
(Neutral atom)

'G 1s22s22p®3s? () | 1s22s522pf3s’

J

[o 1s?2s22p® QJ

S

~ Key Facts / 4wwls| gila>
Na has 1 valence electron (3s').
Na* is isoelectronic with neon (Ne: 1s?25%2p®).

Loses 1 e (Sodium ion)
il Uig,aSJl Ay ‘ 1s22s22p®

]
£
A

Teacher Yousef Mousa Sarayrah
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Relate the charge of an ion to the group number of an

element in the periodic table Textbaok:+1abics £ 3 o
Group et ga:[:::;"“ S Charge of the lon formed
Group 1 [Noble gas] ns' | + ns' electrons are lost
Group 2 [Noble gas] ns” 2+ ns* electrons are lost
Group 13 ‘Noble gas] ns* np' 3+ ns- np' electrons are lost
Group 15 Noble gas] ns? np* 3 - When 3 electrons are gained
Group 16 ‘Noble gas] ns* np* 2 — When 2 electrons are gained




Y Chemistry Questions B

[ Question1 [ "”

The Group 13 elements of the periodic table tend to oladd Ll sygl Jeaadl e 13 dcgasall polic Juod
lose valence electrons to attain a stable outer electron Bl g pisu¥l il il | Jguo gl §oLSall calig pas]
configuration and form ions. ligyl digSe yiiuall
What is the charge of the formed ions? cdiaSiall cilig¥l disd Lo
A. +2 | B 0 | e 3 | [B +3 ]
e ’

How do the atoms of Group 15 elements become $15 degomall polic Gilyd j8iwi 8uS
stable? ‘ -

~ A. Bylosing two electrons oo9ySl| pladay A~ |
OxigyS] Qlwist B -
Gligys| 3 plagay  C- |

Gbgys)| 3 wlwisLk D -

By gaining two electrons

| p— pp— e

B
| C. Bylosing 3 electrons
D. By ﬁaﬁing 3 electrons

N

Teacher Yousef Mousa Sarayrah j 6yl pall Lawgs jaleall



Which of the following groups, its elements 09580 W polic iS4 Gle ganall g'i
gain two electrons and form ions with $—2 Lyinds Sligdl (1953
charge = =27 )

PERIODIC TABLE OF THE ELEMENTS
yaliall ¢ ) 9all Jgaall

1 18
[ | 2
H 3 4 15 16 17 | He
1.0 4 [
L] 4 5 i 7 H 9 o
Li | Be B C N | O F | Ne
[R5 LT ] e 10.8] 1201 14,00 1, 0HN 15 0 N8
h 12 3 14 15 Ity 7 18
Na | Mg Al p s | a | Ar
198 e ] ] ‘ ! lﬁ T a 9 ]n ll 11 Jo 98 18,08 3097 o7 15 45 R L
19 H 2 a2 13 M4 . 7 H s | ki ] 1l 5 i3 M 15 36
K |lalslnlv|iclw|flc|NM|clz2| Ga | Ge| As | S¢ | B¢ | Kr
30 SODE | 4496 | 4TE7 | 5004 | S200 | 494 | 5565 | 5803 | SH69 | 63585 | 6509 | &8.72 T261 7492 TERT i L] E3_ED
37 18 39 40 41 42 43 4 45 4 47 +h 49 50 51 ¥ 5 53 54
Rb | St | Y | Zr [ Nb [Mo | Tc |[Ru | Rh | Pd [ Ag [ Cd | In | Sn | Sb | Te 1 | xe
BE 47 8782 9] G122 | 929] | 9595 ) oL | e2e § 1G4 | 1079 ) 1124 143 1187 121.8 1276 1249 1313
55 56 T2 | T S F -] i T8 70 L] LA | A2 A3 E &8s 1]
Cs | Ba | La | HF | Ta| W | Re|Os | tr | Pt | Auw|Hg| T | Pb | Bi [ Po | At | Rn
1329 1374 (REA 1TES | IRS | 1538 | TR&D | sl | 1922 | 1650 1670 | 206G | 044 g2 im0 i) ] {2115 i
R? BR Ka 1 1605 L1 o7 1] 1] 1 1m [ § 13 114 115 116 117 (1]
Fr | Ra | Ac | Rt | Db | Sg | Bu | Hs | Mt | Ds [ Rg | Co | N | PP | Mec | v | Ts | Og
(X230 i H) XX {2611 (2625 {26y | (D6el) | (2690 | (268) (281 | (2720 | (285 (286 264 {2500 {2973} (2040 (29

15 37 13 16



Describe how ions (cations and anions) form to fulfill the

oetet rule Figura 4+textbook + table 3 66,67

Negative lon Formation - SI.II'I'II'I‘IEI'Y

f 17 electrons

Y C) Definition £} Main Idea N (17-) “\

A negative ion (anion) is an ion I Nonmetals gain electrons to

that has gained one or more attain a stable outer electron _f
configuration (noble-gas 17 protons —

L )8 configuration). J (17+)

electrons and has a negative charge. | |
< KeyTerms "

Fad : 18 elect Chloride ion
‘&;E Electron Configurations e F]: m_r:?ns —~

@ Anion: a negatively charged ion. ] Chlorine atom (CI) 152 252 2p® 352 3p° | J
@ —ide: a suffix added to the element Koo o 2 92 96 17 protons ' _
name to form the anion name ey (Ar) 1s°2s"2p 3’ 3F& (17+) \ 349 EI
| (e.g., chloride). J Chloride ion (CI")  1s%2s?2p53s23p® = mol
s e ' — .J"I I Chlorine = electron Chioride s energy b
atom () =¥ on(cr) T (349ksmol)
{3} Process: Formation of CI” Nl [= ———

" Key Conclusion
v | By gaining an electron, chlorine

o

o A chlorine atom gains one electron.
6 It forms a chloride ion (CI™) with a -1 charge.

Chlorine gains 1 electron.

v
Chloride ion has 18 electrons

(/]

and a -1 charge. forms a chloride anion (Cl™) with
The chloride ion has the same Electrun a The ion has the same configuration a stable, noble-gas configuration
, configuration as argon (noble gas). as argon (1s? 2s? 2p€ 3s? 3pf). ) like argon.

Teacher Yousef Mousa Sarayrah @ 0y | pall gl : plsoll




B A Chemistry | @EECTCTLIEEDERNT 2

'/ The orbital notation nfMagnesium is ‘ RERY |5“"s,ﬁdm-=;ﬂ AT EI'II}uﬁnJ

shown in the figure below. How does . o <8 2 :
Magnesium form its ion? Tag polidl Hga¥) pgumuitall (953 iuS

agnesiu

. Lose two 12 ) (%11 (%11 (371 Y
u electrons £ Mg [ T‘l’ J [Tl J LT’L 1 T IT‘L J L Tb
Oigyi) AN Magnesum|  1s 2§ 2p 3s
Gain one - .
G Sagbnon O {} Key Explanation :
3219 (9358 i Magnesium has the electron configuration: 1s* 2s* 2p® 3s?,
It has two valence electrons in the 3s sublevel.

S two ¥ Magnesium forms a stable ion by losing two electrons
‘_9 electrons gne : _
L 93] Sy GJ . to achieve the noble-gas configuration [Ne].

—

T NP - PN
@ E"-“"ﬁ;;fm 4 sids O._' \_x __(152 251'_ Zpi 351) L(ml 2s2 2pf) = [Ne] ‘

Teacher Yousef Mousa Sarayrah | oyl padl gy (alsall



e .
Group 15-17 lons and Nonmetal lons - Summary

Table Summary N {} ' Main Idea
@ Nonmetals gain the number of
m Configuration Charge of ion formed electrons that, when added to their

[noble gas]ns?np?® | 3-when three electrons are gained valence electrons, equals 8.
Z @ In general, group 15 elements gain
16 ‘ [noble gas]ns?np? 2_- when two electrons are gained 'thl:EE electrons, group 16 Elements_
17 [noble gas]ns?np3 | 1-when one electron is gained gain two, i!“d group 17 elements gain
Q i/ 5 one to achieve an octet. J

.ﬂ.:«. - " ' -1

Phosphorus has five valence electrons.

To form a stable octet, phosphorus gains L4 Some nonmetals can lose or gain other
three electrons and forms a phosphide ion numbers of electrons to form an octet.
with a 3- charge. : .es i i
Oxygen has six valence electrons. V| For example, in addition to gaining three
Oxygen gains two electrons and forms an electrons, phosphorus can lose five.
\_ oxide ion with a 2- charge. J\

0y ol Lawgo : plsoll



The electron configuration of phosphorus atom is: 1s* 2s* 2p° 3s* 3p° 152 282 2p%3s23p? 1ga jshugil) 5,00 g SN i

When [Thmtphﬂr:i_s iatﬂm gains 3 electrons, P syl ad s < clig K 3 gl 85 Canid€ Lot
phosphide ion P is formed.
3~ . o -
What is the electron configuration of P* ? TP Ol eI il
1s? 252 2pf 32
1s? 2s% 2p® 3s% 3p°
1s? 28% 2p® 3s* 3p* 42

1s% 25 2p® 3s% 3p°
How do the atoms of Group 15 elements become stable? 15 e ganall palic il 3 B0 (i
A — By losing two electrons Ctig SN lakdy — A
B — By gaining two electrons (g i8] luasl — B
C — By losing 3 electrons g Sl 3 Gl — C
D — By gaining 3 electrons Silig i€l 3 luasly — D




The electronic configuration of sulfur 32 (S) CopsSI 3,4 g yISIYI i il
atom (S) is 152 252 Zpﬁ 332 31)4. . 152 252 2pﬁ 352 3p4

What is the electron configuration ¢5 0l 030 43983 Sl o9uM g yiSIY iyl Lo
of the ion formed by this atom? : i

A B C D

1522s22p%3s23p° | 1522s%22p93s23p’ | 1522s22p%3s23p3 | 1s%2s22pb 3s?




Using the orbital notation of sulfur atom shown

oliol Cyumall o Il 8,30 Il el plasiiaaly

§ Ggal o a1 53 (3553 LS

below, how does sulfur atom form an ion?
B D (ECLTS RNk (1] Ryt
s 25 2p 3 3p J

Gains one electron

Loses two electrons

Gains two electrons

Loses four electrons

TJ:-‘rj Eij)iﬂl M

O g i) aads

O i8] S

Q]| Q&

il g S da yf s



Which of the following is correct regarding

Sl pl ey Lo e S Laa o8

negative on?
A neutral atom loses one or more valence S iy g e SST G Gy S0 Allazal 530 s
electrons, and this requires energy Al ol g
A neutral atlom gains one or more valence Sl g 2 e ST ol g S Alslaad) 5,30 .,.;..ﬁ:
electrons, and this requires energy Al alls Callag
A neutral atom loses one or more valence S g Sl e SKT g KH Alslanal) 5,30
electrons, and energy released s e
A neutral alom gains one or more valence SIS g 3 e S ) G Kl Al 53 e
electrons, and energy released Al ;e

ra |



J§ Chemistry Question

Which of the following is correct
regarding positive ion?

A neutral atom loses one or more oo ST ol g us)l dlsleiall 34l A8a5 .|

valence electrons, and this requires ST R ; R
gain of energy délb 3l wlwis] 3 wllaing (oSl Obig yist|

A neutral atom gains one or more oo sl ol Gg sl dlalaiall &)l Cunisi .o

valence electrons, and this requires cErl = el 2il} g gl s
gain of energy dalb 33l wlwis] cll3 wlhiyg §AIS Siligyisl]

A neutral atom gains one or more oo »iST of Ggyast] dsleiall 8)il uwiss .2
valence electrons, and energy released dSlb j=iig «981Sull Ciligyasll

A neutral atom loses one or more oo ST of Bgyusl] dlsleiall 8] 4845 .5
valence electrons, and energy released ddlb j=xig 38l Wligyisl]

Teacher Yousef Mousa Sarayrah | 6lxall Gwgs pleall




Write the electron configuration notation, noble gas

[Hﬂmﬁ — [Ne] + [A] + energy

Electron Configurations

One electron is transferred.

—— e\ N

Orbital Notation

One elactron is transierrod

notation and Lewis structure of different anions and cations

.-""'-‘--.--_-_
TN [Ty [0+ [y [y [y [y —
L’l:‘- it p lsJ t“' s 2p s 3p J
n g k4 octet
Ma C A
¢ N
TUITE) (TITAITE] + [TR)TE] (TA(PAITL] (T4] (THITEQTY
Jsoo & o W% 2p 3s ap J
S b
Ma® a-

textbook + table 4

Electron-Dot Structures

One electron is transferred

Nad@ + “Cl: — [NaJ* + [:C] + energy

+ enengy

68,69

73



In the formation reaclion of calcium sulfide shown in the ol Aleall die et S paalCll a8y € asS lelln A

equation below. Which of the following is correct? traee ol Laa 5]

[Ar] 48> + [Ne]3s?3p?! — . [Ar] + [Ar]

Ca S
Two electrons are transferred from calcium Ggal ool —aiciy pginddlSH 553 Spe iy S0 a5
atom which becomes a positive ion b g
Two electrons are transferred from suifur gl Sl mpealiy s S 533 e i BSY oy
atom which becomes a positive ion —
In produced calcium ion, the number of electrons sl Sl ST sce Sy ool . e dis rey o
s greater than the number of protons by 2 2 ek ST sl sie e
In produced sulfur ion, the number of electrons JAI Salhg AETYY sse g AN s €0 Gl d

is less than the number of protons by 2 2 oy Saligig pll 2e e



When aluminum reacts with nitrogen to form aluminum i el g ) s agsiagyl el o

nifride. Which of the following occurs? thiiny b Laa g agiiaghl!
& G 935

A lenrwnienas ewn

IV G D T O

Al ) _geligpend
it cgsm

g2l [Ti] [T T v ]
== = 2

(Ne) oypall g 5STY) il ) (eady ilig 5SH 3 asaialV) 53 a0 3
Aluminum atom loses 3 electrons and reaches the electron configuration of neon (Ne)
(Ne) y5ll 59 58Ty o gl 3 (Loasg ulig 5S1 3 s adl) Byd Sy 2
MNitrogen atom gains 3 =lectrons and reaches the electron configuration of neon [Haj
Al saady cilig fSI 3 agaialV) 550 can
Aluminum atom loses 3 electrons and becomes Al® =
N moy Slig S0 3 Oy sl 53 eSS 4
Nitrogen atom gains 3 electrons and becomes N*"




ool 00D Aslad 4K} 400D gty SliglSD e o)

com the
Which of the following cations and anions complete 0 isd e cpsl

== chemical equation below to form an ionic compound?

[Nej] 3s° + [He] 2s° 2p' > A

Calion 08

[Ne] 3s'

[He] 28° 2p°

Calion <

Anion

A1)

[He]

Calion  0ls

Anion el

[Ne]

[Ne]

Calion L5

Anion [yl

[Me] 3s® 3p®

[He] 2s° 2p*




O‘@ rming lonic Compounds Using Lewis Diagram) O‘@

KEY IDEA

-3 =
GROUPS AND LEWIS DOT STRUCTURES THREE LEWIS EXAMPLES
‘- Group i‘ﬂ'aience a-!.l.awls dot iatum]iun furmedi- Example - ro Na + Cl = NaCl i
| 1 | " i e
Group1 | 1 Na- +1 | Nacl Na=+ :Cl: — [Na] + [:53:}
_ | . \ : ~
Group 2 2 ‘Mg +2 | MgCl: fe Mg + 2Cl = MgCl: i
— B | ! . 5 o
Group 15 5 *+ N - -3 | MgsN: Mg + 2 :EI: = [Mg] 2 [IE:JI]
* . | ! N W,
Group16 | 6 :0- -2 | MgO Fe Mg + O - MgO i
e .. . e 2+ = E
Group 17 7 ol 2 [ -1 NacCl Mgs + 2 ? « = [Mg] + [:l_:: :]

A metal loses electrons; a nonmetal gains electrons.
Opposite ions attract to form an ionic compound.

STEPS

-wraw the Lewis dots. |
.jBTranahr electron(s). |
B Fhrm + an-:i - jons. |

Teacher Yousef Mousa Sarayrall|

o3l pall Lawgs jplaoll

a Write the formula.

L A
REMEMBER

Group 1 loses 1 e,
e Group 2 loses 2 e-.
ﬂ Group 15 gains 3 e,
e Group 16 gains 2 e".
ﬂ Group 17 gains 1 e,




Which of the following cations and anions complete Aia Sl dlilell | LaSh A0 QL;_,P‘Q[, il g olST e éi

the chemical equation below to form an ionic compound? ¢ 4.'-3'- S ya peSal olid

Na*® + ':E: -> +

[Na]” + [:F:)

78



i ey il an poiial] Jolly ladie ay Ul
alial Zhlaalt

AF- ol (i g 550 8 paialllt 555 Gands — A

What happens when aluminum reacts with nitrogen according
to the equation below?
A — The Aluminum atom gains § electrons and forms AI*

e AR Lol sy clig 5<0) 3 apadlil 550 i - B
B - The Aluminum atom loses 3 elections and forms AP | |
' NT Oad 03855 s 50 5 Lmy ) 553 i - €
ion
C ~ The Nitrogen atom gains § electrons and forms N* ion
D - The Nitrogen atom loses 3 electrons and forms N*' ion

L INTYINT PR S R e ey e

. .
-

| —

79



Using the chemical equation by the electron Ay BRIV il Al Ak oy A0Sl dlalaall Lazass
configuralions (noble—-gas nolalion) for sodium oxide agadgeall a8l S el (Ll AN jag)
formation reaction

[INe)3a! + [HB ) 282 3! b cciiiaiuniisnsinsuasionsssassn

Na O

Which of the following chemical equations represents T bl il diyshes Jelinll 1 Jidh 400 L00a Sl oy alealt ,_,;1
this reaction in Electron — Dot structure?
. d a2 2-
Na'+Na* :0: —[nd" - [N +[o] ¥~

Na'+ :0: — [Na +[0]

Na: +:|:IE: - [Haj]h*r[ﬂ]i_

Na‘iNa' :0: —[nd’ <[Nd]" +[0]

L

80



Question

[g/ Choose the correct statement. | .dou=wall o)L=l] i)

( Which of the following statementsis  |[ &l dousuo &IWI Shkall o (i
correct according to the reaction below? ) L Tolial Jelazl

=

N

. Mg +:S: — [Mg]j_+ + [s17 )

|-’f _B Mg is considered an atom which U9 38| CananiST 83 Hg 83 A=)
gained 2 electrons during the reaction. ) e Jeladl s
-, » Sis considered an atom which Ouig S| Ca88 5)3 S 5yd sl

Lot lose 2 electrons during the reaction. Jeladi Y

The formula of the formed afaallc S it de =
_ G compound is Mgs. S o O O)

( . The overall charge of the 2 uh osSiall wSyall S diidl )

formed compound is -2.
Teacher Yousef Mousa Sarayrah @ |  oplpall Cawgs : olsoll




Define the crystal lattice textbook 71

Explain the physical properties of ionic compounds as
melting peint and boiling point, conductivity when solid, textbook +table 5 72
molten or agueous, and its solubility in water

Explain the effect of applying an external force on the
crystal
» A crystal lattice : 1s a three-dimensional geometric arrangement of particles.
» In a crystal lattice, each positive ion is surrounded by negative ions, and each
negative ion is surrounded by positive ions.
» lonic crystals vary in shape due to the sizes and relative numbers of the ions bonded.

Figure B+texthook 72,73

Aragonite (CaCO ) Barite (Ba0 | Beryl (Be ALS O_) g2




&*" Chemistry | slwouSJl

A I!t
g‘re Choose the correct answer. | .dousuall LYl 55 >} w

Sl yolkdl aliss |3Lad
90 oS JSad) b doigs¥I
TS B (yolaall udge

Why do ionic crystals vary
in shape, as shown by the
minerals in the figure?

"@rw Because of the sizes and relative g yall SLga¥l el aws
.kﬂ numbers of the bonded ions. Asnsid | Lml..i.::.[g J

= ——=

Because there are no charged
particles available.

A g ulino QLH-HQ' 99 AL (otusd
o

e
i - Because attractive forces are tia - ; )
G C available. i) ol 928
~ Because of the colors and textures lgucaley dlas vt
[ nf the bonded ions. ‘ 9 daosallSlg S" olgll < i j

‘Lf:ﬂ/@ Teacher Yousef Mousa Sarayrah . 0yl el awsgy @ alall E“NH




Physical Propertles of lonic Compounds

€@ WMelting Point

* lonic compounds have high
melting points.

B
High
melting
point

Strong electrostatic forces of attraction
between oppositely charged ions require
a large amount of energy to overcome,

@ solubility in Water

* Many ionic compounds
are soluble in water.

« Water molecules surround
the ions and separate them
from the crystal lattice
(hydration),

the ionic compound.

wﬁ“ i

Polar water molecules attract the pnmtwe and
negative ions, breaking the lattice and dissolving

(@ Boiling Point

« lonic compounds have high
boiling points.

High
boiling
point

Strang electrostatic forces between ions
require a large amount of energy to
separate the ions.

sl

e Electrical Cunductmty |
When solid Eﬁ:ﬂﬂ:gﬁuﬂ

Does not conduct
electricity.

lons are fixed in a rigid

lattice and cannat move. |

Conducts electricity.

lons are free to move
and can carry electric

charge.

Summary of Physical Properties

 Property lonic Compounds
Melting point High
Boiling point High

l[j Solubility in water

Electrical conductivity

+ [Does not conduct when solid
« Conducts when melten or in agueous solution

Many are soluble




Properties of lonic Solids: Hard, Rigid and Brittle

e lonic crystals are hard, rigid and brittle solids
due to the strong attraction between electric charges

e that holds the ions in place.

What happens when an external force is applied to an ionic crystal?

When an external force is applied to the crystal, the crystal cracks or breaks apart because
the applied force repositions the like-charged ions next to each other;
the resulting repulsion between electric forces breaks apart the crystal.
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Regarding the properties of onic compounds, which of the we Al g dsell Gl pallaiy Gl L
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ol gl emgd Yy Aladll Qihalll i ads giSlal 3 0 Sl G065 gkl Ba o AELD AaD 3 a1 GK5
An ionc compound in the liquid state, or is dissolved in solution Ihe ions are Incked inlo fixed 2
positions by stiong allraclive loices and does nol conducl electncity
Sl A Seagy Sl Sl 008 Jlaall Ala ) A0 AaD 3 Sl (L0
An omic compound m the hiquid stale, or is dissolved in solution, the ions are free 1o move and 3
conduct an electric cumrent
1 only ozt |
2 only lad 2
1 and 3 3 sl
3 only it 3

86
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solution or liguid sogeaally Jyloall | il L',.i lpilss o dasds wliga¥l
e The ions are free to move in liquid or aqueous solution sppadly Jylaall s 538l B el Slige Yl

Why ionic compounds in solution and in liquid state
are excellent conductors of electricity?
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Because attractive forces available
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Because motion of charged particles are locked

Because no charged particles available
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Because freely moving charged particles

E,;_..,.l“ 'In_-.!|_|:i" ’ 'EJI:.S.J;.'IH L_;.:..-u—!-l—u-t__ J




y / lonic Compounds - Bilingual Chemistry Worksheet /4
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Which of the following is not a property of |

ionic compounds?

dissolves in water to form a solution.

: A.- It conducts an electric current when it melts or l
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lonic crystals require a small amount of energy |
=_ to be broken apart.

lonic crystals are brittle, hard, rigid solids. _ |

Their melting and boiling points are high. |

el e lgilde g aylgail Silsja j

bl ) S AUl (pe dLutd deaS duiga¥] Cilyeld] allazi j

Aoy dyghy adits Lobua! duigs¥1 SLS,all Cljsls 5555 )

.

electricity?
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In which of the three stattes (I, Il and Ill) shown in
the figure below, the sodium chloride salt conducts ‘
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