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Lecture (1) As¥) 5 palaall

Matter: is anything that occupies space and has mass.
AS 4l g dalie Jady ¢ () (oo Bal)
Chemistry: is the study of the matter
dalall Z\MUA R QI:M:\SM

Composition properties
S Al Struc\:icu re aibadll
What is in it? o) gl J&d)
flgn da g 1ila How is it assembled?
l faanii CiS *Boiling point
Sl Ay
Water (H20) is 2 parts Hydrogen Cry\étals *Density
and 1 part oxygen. Yl S PEN]
CnS) (s 3 2algs Gims o (538 2 G 5 Jbe ol *Flammability
Jlaiiy)

£l 5l £ laast) 4 SulaiV) Aal) cildUal) (g i 5 Sl /2

0583761260 b il 5 slaassll g pliadd daa jia ciladle
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Physical and chemical changes
AUl Al il ) pal

> Physical changes: 4k il <l il
Changes in appearance but not in composition.

S B Gl edaall (B i
e.g sublimation of ice in the winter. oLl 8 Bl ol Jie
(SlisSall (B aad 050 JSEN (B (A5 ad (B o) (8 el () slall Jsad Sinan)

» Chemical changes:
Changes resulted in altered composition and/or molecular structure.

syl S il (8 it ) ae S il (8 et aie AUl

e.g spoilage of foods Zdexk¥! Jlud Jic

Question:

1- Determine if each is physical or chemical changes:
A) Sugar dissolves in warm water. s 3lall slall & coldll Sl

(Physical change)

B) A nail rusts. sl faa
(Chemical change)

C) A plant collecting sun lights and turning it into food.
(3l s L) Alas )21 300) Al gad (uadd) ¢ gudal aageal) il

(Chemical change)
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Accuracy: 48y
How close a measurement is to the true value.
Al Tl (po Ly 8 Cilul gl ) 5 S
Pericision: sl

How close a set of measurements are to each other.
ol Lpaans (e Ay 8 LWLl (e de gana (5585 oS

432 Accurate ] Nnt Accurate ws  Accurate _..u:.s Not Accurate
* Precise Precise ;.. Not Preclse o NntPrense
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Measurements <buliil)

Any measurement consists of two parts

Ol e oSy el (o)

Number / \

A number

information.

that

IS

followed by the correct unit
usually convey no useful

dainia Baa g &J.Cm yaal) e§)§\
_Edgénjﬁéﬁujludnaz\ﬁdb

not

A unit defines the basic
guantity of mass, volume, time or
whatever quantity is being measured.

gl g anad) g ABKH Al dpasd aa5 3as )
A4S ) 5

International system of units (SI)

il ) el

The Sl is based on the metric system and uses some of metric units.

A yiall Chlas gl (s aadin 5 s jiall alaill e chlulall allall oUsil) ey

Base units in the metric system s sidl aUaill 8 auluy) Cilas )

Length Jskll | meter il
volume ~xall | liter Al
Mmass A<l | gram elall
time <é ¢l | second Al
temperature 3 )lall 4s )3 | Celsius 4 5lall
Energy aaUal) Calorie s\

A mount of substances  32lll &< | mole Jsall
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A)Length Jshl

> In the English system we use : aaaiwds 5 judady) aUall) 8
1. inch da sl

2. foot pal)
3. yard Ol
4. mile Jaall

» The conversion factors: Jisaill Jal s

» 245cm =1inch
» 12 inches =1 foot
» 3feet =1yard

» 1760 yard =1 mile

> 1.60 km =1 mile

Example: express 1.5 yard in cm.

15yardx 3feet x12inch x 254cm = 137.16cm

lyard 1 foot 1inch
Example: A pencil is 7.00 in long. What is its length in centimeters?

7.00inchx254cm = 17.8cm

1linch

B) Volume  axall

> Volume is the space occupied by a substance.sstall ad s J sadiall £1,8l1 58 anall

» Common unit of volume is liter Al & asall dalall 3as 4l
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> 1 Liter is equal to 1000 milliliters (ml) il 1000 s sl il

1L =1000 ml
1L = 1000 cm® (ceSe sisagiio)
1L =1dm3 (=Se sianw)
» 1logallon(gal) =3.785 L
Example: convert each of the following:

e 5gallons to liter

50alx3.78L = gal

1 gal

e 2.1 gallonstoml

5gal x 3.786L x 1000ml = ml
1 gal 1L
C) Mass 4Ll

> Mass is the quantity of matter in an object. awall A salall 1S &
> Weight is the force of a mass experiences under the pull gravity.
Aodlall i Cand Al ALK 5 8 g 380
1 kilogram (gm) alo> 54 =2.205 Ib dh
1kilogram (kg) o/~ s4S=1000g o~

1 gram !> = 1000 milligram ol A
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1 milligram =0.001 g
> Example: How many kilograms are there in 241 Ib? <l ja sbsl) ase oS

241lbx  1kg = 109.3 kg

2.2051b

Prefixes: <l

> In both Sl and metric systems: to convert from larger or smaller unit we
use 10, 100, 1000, 1/10, 1/100 or other power of 10. s allall aaldaill S 4
10 2=l Cilde liian a2 3 5l ) 3 jureall Cilas 6l e Jsad (S bl (6 yiall
1 kilometer (km) = 1000 meters
1 centimeter (cm) = 0.01 meter

1 nanometer (nm) = 10 meter

Prefix symbol example

Tera T = 1000000000 (10™) 1 terameter = 1 x 10%m
Giga G = 100000000 (10°) 1 gigameter = 1 x 10°m
Mega M = 1000000 (10°) 1 megameter = 1 x 10°m
Kilo K = 1000 (10°) 1 kilometer = 1 x 10°m
Deci d =1/10(107 1 devimeter =1 x 10*m
Centi C = 1/100 (107) 1 centimeter = 1 x 10%m
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Milli m = 1/1000 (10°%) millimeter =1 x 10°m

Micro u =1/1000000 (10°) 1 micrometer =1 x 10°m
Nano n = 1/1000000000(10°) 1 nanometer = 1 x 10°m
Pico P = 1/100000000000(10-) 1 picometer = 1 x 10-Zm

D) Time <4l

e Sl unit of the time is the second. 4alll a < g 4 gl 3as )
60 s =1 min (minute) 4.

60 min = 1 h (hour) 4= x

Drug Dosage and body mass: awal) 41i€ g i) gal) 4 all

v" Drug dosages are prescribed on the bases of body mass and the age.

el g vl BBS Gl e Coun 5 2 all dejall

v’ E.g. the recommended dose of a drug may be 3 mg for each kilogram of
the body weight. In this case 50 kg person will receive 150 mg of the

drug.

Dl 538 b a5 ol S S0yl 3 2 o133 o sem sl eyl Jl s e
o)l (ya e\).é:‘ﬂﬂ 150 Jatiwa o€ 50 435 add 4l
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Lecture (2) 4l 3_palaall

E) Temperatures )l 4,

Kelvin \ Fahrenheit culg ¢

-

4dlg Celsius 4 sl

e Sl unit of the temperature is Kelvin. QAlS! a 5 jall 4 gal) 3a ol
% There are no negative kelvin temperatures. oY 4ubs 4088 il jo ax g0
273.15 Lel) Glcaa 4 3hual) A jall (5 gl Anadlll 5 ) jall 4 0
o K=C°+273.15

e The Celsius scale is based on the properties of water.

eldl pallad e MSJ\)}H@M\@)AEM

v 0° C is the freezing point of water. s 3 (& 43l a5 ) all 4s
elall danis )l ya

v/ 100° C-is the boiling point of water. a3 & 450100 5 sl 4a )0
) e

s The Fahrenheit scale is not based in scientific measurements.
ALl Aabaall (e (Sb g dsale SLulE e ey Culed jedlly o il

°F = 9/5 (C°) + 32

°C = 5/9 (F° -32)

10
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« Example:
A person with hypothermia has a body temperature of 29.1 ° C. What
is the body temperature in °F. 4a,229.1 45~ 4 353 ) jall (aladi) e alls 4l (adld
CAISIL B pall da o ale 4y 5l

°F = 9/5 (C°) + 32

°F =9/5(29.1) + 32 = 48.4°F

The states of the matter 3l <N\

v Solid 4l
v Gas &
v' Liquid 4t

Phase changes of matter

® 201 Encyclopmdia Britannica, Inc
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Melting(%13)
—_—
?

<ilal Solidification

(s23) Freezing

Vaporization s

—_—

—
Condensation «iiss

Deposition i
—

6——

Sublimation (sl

F) Specific Heat 4 il 31 all

v Is the the amount of heat necessary to raise the temperature of 1 g of a
substance by 1° C.

v" Unit of specific heat is cal/g.°C

%)&uﬁh\}&;)ﬁﬁd&\L'yae\);h\jﬁ)\ﬁ&;)d@}h)ﬁ\ﬁ)\)ﬂ\%@

12
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o A sl 5l yallda ;g ol gall and Al

Substance sl Specific heat cal/g.°C
Le gl 5,0 ,alll
Water skl 1.00
Ice il 0.48
Steam 0.48
Iron ) 0.11
Aluminum  a sxie 1Y) 0.22
Copper il 0.092
Lead (el 0.038
Wood  «iall 0.42
Glass gzl 0.22
Rock _siall 0.20
Ethanol JsEy) 1 0.59
Methanol Jsitiwll 0.61
Ether a8y 0.65
Acetone o5yl 0.52

e Amount of heat change when matter is heated or cooled is given by the
equation:
A Aabeall (e Covmy 3alall &y o) Cpdid die 3 ) jall 8 il S
Amount of Heat = Specific heat x mass x change in temperature.
DAl A el daaSx Al xdue @il 5 ) jall= 5 ) jall daeS
(IS 5 )yl 43S : Al pale
e Example:

How many calories are required to heat 352 g of water from 23 °C to 95 °C?
%4 3l da 395 Ay Sl An 53 23 (e Bakall (G ol s 352 (el Ay sllaall 5 IS 20
T,= 95°C 4l ) yall s )

T1=23°Cds¥) slall da o
Y 5 Al B ) el A 53 Al sl 33 b e Aabaall a8l all A jo (8 ) G Y
Change in temperatures_) yall 4 0 S il = T,-T;=95-32 = 63°C
Specific Heat of water slll 4,e 5ill 5l all = 1 cal/g.°C ((Jsasdl (e Ladad)

13
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Ao sllaall 5y I He rnent] Allaall 8 Cilanl) gl

Amount of Heat = Specific heat x mass x change in temperature.

=1 x 352 x 63
= 2.5 x 10* cal
= 25 kcal

G)Density and specific gravity 4 sill 43Usl) ¢ 43St

Density 43l) Specific gravityds s 43U
Definition Density of the matter is the | Specific gravity is the density of
iy il mass per unit volume 4iS|a substance compared to water
axallsaa g Ao ABKY s 33kl as a standard.
G A e salal) AES A de il 486K
DS g lal) 486
Law ¢l
d= mass_=m_= g ala Specific gravity =density of substance
Volume v ml .
Density of water
ol
salall 44U
) PATIKY
Unit of g/ml Ak ) » Has no unit or it s
measurements dimensionless
uldl) Bas g RS Lo il L3y Ll s 5 gl i
e Examples:

» 1 73.2 ml of a liquid has a mass of 61.5 g. what is its density g/ml?
4 ABUSY) AL ol 2 61.5 ALS 4l Jilad) (14 (,lle 73.2 41

Mass 61.5
d= = = (.84 g/ml
volume 73.2

14
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» The density of copper at 20 °C is 8.92 g/ml. the density of water at this
temperature is 1.00 g/ml. what is the specific gravity of copper?
5olall Aa (el i oLall 4S5 Ll o) ja 8,92 (5 gluii 4 jlous A 2 20 die ulail) A8S
f il dge il ZAUSH ale JLall o) s |

Specific gravity = 8.92 =8.92
1.00
Hypothermia 3l da 3 (alddl) Hyperthermias )l 4 3 gl )

*Is a condition in which core | *1s opposite to hypothermia osSe (2
temperature drops below the required 2loall Aa 2 palisd
temperature for normal metabolism and | *It is a condition in which core
body functions which is defined as 35.0 | temperature increase above the required
°C (95 °F). temperature for normal metabolism and
8 Ala Al aadl B ) s Ay p=lsSl A s | body functions.

Sl Jial) agdeal 3y ghadll 55 pall da jo e | SSEGIRAN sl B ) ja Aa ja i ) Al o
335 0 e il gl (81 ) e
*As body temperature decreases,
characteristic symptoms occurs such as
shivering and mental confusion.

oalel &ass | J8 anadl 3l s da 3y ) s
A i gdalh ilad YY) Jie B haea

4 alay) Aall) clUalf (g a3 Al /3
£l 5l plaanl)

s sl g slaassl) g pliadl daa e cilaila
0583761260

15
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Chapter 2
Lecture 3

JENEY 5 paalaall

Atoms <l Al
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Classification of matter 33lall auwds

Matter

Gas, liquid, solid, plasma

Pure substances s%oarated by physical means into Mixtures
485 ) ga Al 58 iy Adad g3 Juals bl
Compounds  separated Elements
LS by chemical means = alis
LilaasS) i ) Dn) 53 Jacai Homogenous

duilaie kllda mixtures

Heterogeneous

mixtures

17
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8%
; 3%
o

.

N

e Democritus 460 BC: k) J& 460 uday siane ‘%/

T3

i°q

Matter is made up of very small particles called atoms and these atoms cannot be
divided.

AtV aadau Ol AN 338 5 @l 3 e Jan B e Gy e (e 5 ke B0kl

e According to Zino Alea

He did not believe in atoms at all and he believed that matter is infinitely
divisible.
el AL AUl salall o)) Sty S STy (3T e ol AL ity (S ga

e Dalton' s atomic theory ¢silial a3 4 Jat

1. An element is composed of extremely small, indivisible particles called
atoms. )3 et 452 ALE 8 haa B e Gl e O5Sh eainll

2. Allatoms of given element have identical properties that differ from those of
other elements. <)) yalic (e caliag All  4glite Galliad Lpal saal dll salall jalic
6 AY) paliall

3. Atoms cannot be created, destroyed or transformed into atoms of another
element.
Al paliad @l )3 ) Jsati ) aland o) aad o)) S <l

4. Compounds have constant relative numbers and kinds of atoms.
Gl A (e A5G £ 535 Lisas i dae e (g 5ia3 SIS )

18
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Classification of Matter
1- Element s<ais: is the pure substance that consists of identical atoms.

Al ) 5 e O oS A8 Bl 5A

Gold —> Au
2- Compound <SS : is a pure substance made up of 2 or more elements in a
fixed ratio by mass.
ALY Al 50 sy yualiall (e J3S) ) ) (e 0 5S40 B0 5
Water=——> H,0< !
3- Mixture &4a : is a combination of two or more pure substance. s
aaail) o gall g YS) g) Y Al
(e.g. blood, butter, gasoline, soap and the metal in wedding ring)
ool A (8 Gamall g G sliall — o 3l - 3 3l — aall Jia

s Compounds:
== The formula of the compound gives the ratios of the compounds
constituent elements and identify each element by its atomic symbols.
SO el uaic JS 2285 S Hall 45 Sl jualiall G canil) ant S yall A2
@ Examples:
*Mg and CI combine in the ratio 1:2 to form magnesium chloride, what is the

formula of the compound? MgCl,
CS el pa aled 2y ) IS o grie Lall 0 9SE D0 ] Ay 5K 5 0 sacie Lall sy

MgCl, A

*The formula of perchloric acid is HCIO4 <&h,sls )l (aaa, what are the
combining ratios of the elements in perchloric acid ?

19




Aday)

0583761260 (bw/a

One atom of H , one atom of Cl and four atoms of oxygen

H: Cl: O
1:1:4
Mixture Jadad) Compound &Sl

A mixture is a combination of two or more
pure substance.

AE 3 gall e ST ) Y s

IS a pure substance made up of 2 or
more elements in a fixed ratio by
mass.
O S ) il (e p sST 4GS 30le 8
ALAN 40010 A0 sty jualiall

(e.g. blood
Cr il s By 3l g aall Jia

Water
B

Variable composition
8 juria il S

Fixed composition
Al A Sa

The substance can be present in any mass
ratio.
(A5 L) Sima) S s (gl ) gall a5

the elements of compound are

present in a fixed mass ratio
A A iy GLS ) pualic s g8

Components retain *their  characteristic

properties
3 aall Lgaitbady Jagiag ¢l Sl

Properties do not vary
aliasy ailliadl)

May be separated into pure substances by
physical methods
Ay 3l 3 plall A 53 A5k ) sl Lghod (S

Cannot be separated into simpler
substances by physical methods
AL adl) (3 ,kall o) ) sal Leliad (S

Mixtures of different compositions may
have widely different properties

S oaling o) See AR Gl Sl ) daallall
S Sy pallaasl

Can only be changed in identity and
properties by chemical methods
ol ) Gillail) (& e ) Ldh (Sae
Al 5kl Aol 0 pailiadll

20
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Types of elements: saliall g1l

1-Monatomic Elements <i_d dusla) jalic
2- Diatomic Elements i dll 4l palic

3- Poly atomic Elements <) sy jualic

1- Monatomic elements; <Al 4ala) jualic
e Elements that consists of one atom 3as) 55,3 (e (<5 palic
e Noble gases He, Ne, Ar, Kr, Xe, and radon
O30 s sl O st S G sa oY) (sl saligl) Jie Al e S Jia

2- Diatomic elements: <l Al 400 jalic
e Elements that consists of two atom @3 (e S5 palic
e H, N, O, F,, Cly, Bryand I,
sl s asolly U5 ) sl 5 sl 5 a5 Al 5 a5 el (5 0 S

4- Polyatomic elements: <l i) a3aia yalic
e Elements that consists of more than two atom o3 (e S (e (585 pealic
e O3 Psand Sg
e Diamond millions of carbon atoms bonded
Lgaary ga Baaall (5 81 )0 Gndle (e 0 5ST Glall

21
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Atom 5_4)

ol e by 9 Al Adles i) SiSH 5 31 58 e (0 5SH Cum ) S 5 el Jia 53
31l Jon A Jla

Ua.i..J.- s et 8 3 gl g g
E,L.M N OP. O

# The atom consists of three subatomic particles 4 43,3 &1 ja) &8 ¢ ¢ o< 5,31
@RI
1- Electrons <iis Sl =2 Negative charge sl dl.
350 Jsm dan Ja S jlase () 515 sl Al a
2- Protons «ligisy —> positive charge 48l 4 50
3- Neutrons gy = Neutral charge 4l dalxic

@d—‘—»\_ .__.‘;j;—\”
g A >
Neutrons >~ @ . Electrons
X
g e i
g / 1 \ - .
Nucleus @ _______ S \;;':;':s
3,0 Sldgta (V) go&

# Protons and neutrons are found in the nucleus
AAN B 53 (853 g e il g il g il g8 g sl
@ electrons are found as cloud outside the nucleus
) g s 8 2 5 il g SN

22
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1111V A B Selected Properties of the Three Basic Subatomic
Particles

Name Charge Mass (amu) Mass (grams)
Electron (e) -1 A4 10 0.1085 » 10~
Proton (p) +1 1.00 1.6725 x 107
Neutron (n) 0 1.00 1.6750 x 10-

1 amu =1.6605 x 10-24 g

(amu = atomic mass unit) 4, Akl 3aa g

Mass Number and Atomic Number
u.S'.'tSS\ .\Jﬂb LSJ'M\ danl)

@ Mass number LS sl = number of protons + number of neutrons
Uslaia g Ao sall Clinil) & gana (55 (g1 5 il 5 il g5 5l 2ae & gana (5 gy (S Saall
a3l
o The numbers of electrons are not counted in the mass no. because they
are very small.
s s 48y USH daell Gl 8 JAY il g yiSIV) 2ae
@ Atomic number ¢ 2»l= number of protons in the nucleus
Aoa gl LGN dae (5 sbow (o) 31l 8 il g g ) aae (g sbew (5 A aal)

23
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» Example
o What is the mass number of an atom containing:
e s aai 3 Al IS ol sala
* a- 58 protons, 58 electrons and 78 neutrons.
@ Mass number ESU sl = number of protons + number of neutrons
=58 + 78 = 136

136C e
58

* b- 17 protons, 17 electrons and 20 neutrons. 37
# Mass number Sl sl = number of protons + number of neutrons
=17 + 20=37

37
17Cl

e il eluansl 2\,3)'.-3-‘.&!‘2\ 4zl SlalUal) g i :uil.u /a

0583761260 sk il 5 sluassll g pliadld daa jia ciliadla

Isotopes _-Ualll

Isotopes:

e are atoms having the same number of protons but different number of
neutrons.
Gl g yinll daalide slac) Ll (KIg i gig ) dae (et e (s giad il 5d o yiladl)
e The isotopes have the same chemical properties.
L) (ailiadl) i Ll jilal)
e [sotopes differ in the radioactivity properties.
deiy) Gailadll & jiladl) caliay

24




0583761260 (bw/a

e Most elements are found in nature as isotopes.
JS\.L.IS‘L’_“UH\QAI:JPJAHM\?LM
e The atomic masses and isotopic abundance are determined by mass

spectrometer.
SN Cadall Gl e Aol g aaais il 6 5 5 5 4 )3l JiSU)
Examples
How many neutrons are in each isotope of oxygen? Write the symbol of each
isotope.
a- Oxygen-16 b- Oxygen-17 c- Oxygen-18

¢ Solution:

160

a- Oxygen-16

neutrons =16-8=38
b- Oxygen-17

neutrons =17-8=9
c- Oxygen-18

neutrons =18-8=9

Atomic Weight ¢ &l

e Atomic weight is the weighted average of the masses of the naturally
occurring isotopes.
bl Guaad ) ial) Ji<t 35 ) o gal) g2 o, ¢y
e The units of atomic weight are amu.
oA )8l sl Bas 5 4 amu
e To calculate Atomic weight of the isotopes, multiply each atomic mass by its

abundance and then add.

25
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DAY pplaill Gl o5 il sl 3 85 (8 3y A1) ALY o U (6 A (55l Hlad
13<a 4

Example Jte:
e Given that the percentage abundance of CI-35 is 75% and that of CI-37 is
25%, calculate the relative mass of chlorine.

Solution:

e The natural abundance of three stable isotopes of magnesium are 78.99%
magnesium-24 (23.99 amu), 10.00% magnesium-25 (24.99) and 11.01%

magnesium-26 (25.98). calculate the atomic weight of magnesium:

26
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Chapter 2
|_ecture 4 4sal_l) 5_palall

Atoms

Q\Jl“

The periodic table s Jsaadl

27
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A. Origin of the periodic table gl Jgaadl Jua)
* In 1860, Mendeleev and another scientist produced on the first periodic tables

4050 dsha Js) 05 A slale s Cadaia alladl il 1860 45w (A
» Mendeleev arranged the elements in increasing order of their atomic weight
then in order of recurring properties into periods.
S 8o S pailadll Cua o5 45 A Ll js) aa e Laeliad L i jealiall Cadaia allal) iy
<l ga
» He discovered that elements of the same group are similar in their chemical

properties.
Aiasll Gailadll 8 dglite saa) 5l e gaaall pualic o Cali€) adl

Growp [ | M | Il | IV | V | VI | VI | VI
Period

1 H=1

2 | Li=7 [Be=9.4| B=11 | C=12 |N=14 | 0=16 | F=19

3 |Na=23 Mg=24A1-27.3| Si=28 | P=31 | §=32 CI-35.5

4 | K=39 |Ca=40| ?=44 |Ti=48 | V=51 |Cr=52 |Mn=55| >0
5 |Cu=63|Zn=65| ?=68 | 7=72 |As=75|Se=78 | Br=30

6 |Rb=85 |Sr=87 |?Yt=88| Zr=90 Nb=94 | Mo=96| ?=100 1+ 0 R104
7  |Ag=108Cd=112In=113 |Sn=118(Sh=122(Te=125| J=127

8 [Cs=133Ba=1377Di=138 [?Ce=140

9

10 7Er=178 [?La=180 Ta=182[W=184 et
11  |Au=199Hg=200TI=204 Pb=207/Bi=208

12 Th=231 U=240

28
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The periodic table ¢ gl Jgaal)

ol dgliHalogens

Main group
1
1A
g | 2 14 15
100794 | 2A . LI 3A  4A  5A  6ANYA
— 1| Transitional metals A& cataal) e e
Li Be B C N (o] F Ne
| 6941 | 901218 10811 | 12011 | 140067 | 159994 | 189984 | 201797
n | 12 13 14 15 16 17 18
Na|Mg|3 4 S5 6 7 8 9 10 11 12/ 5 |g | p |5 |al|ar
| 229505 | 243050 | 3B 4B 58 6B 7B _~ 8B ~. 1B 2B | 269515 | 250855 | 309735 | 32066 | 35.4527 | 39.948
19 20 21 2 23 | 24 26 27 28 29 | 30 31 32 33 34 a5 36

25
K Ca Sc Ti v Cr Mn ‘ Fe Co Ni Cu Zn Ga Ge As Se Br Kr

39.0983 | 30078 | 44.9559 47.588 50,9415 | 51.9961 | 54.9381 | 55.847 | 58.9332 | 58.693 63.546 6539 69.723 7261 74.9216 78.96 79.904 83.50
—_——— — — ¢ — — — — — —

37 38 39 40 41 | 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb | Sr Y Zr | Nb | Mo | Tc ‘ Ru | Rh | Pd | Ag Cd In Sn | Sb | Te I Xe
85.4678 §7.62 88.9059 | 91.224 | 92.9064 | 95.94 (98) 101.07 | 102906 | 106.42 | 107.868 ‘ 112411 | 114818 | 118710 | 121.757 | 127.60 | 12690 | 131.29
55 56 57 72 73 | 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs Ba | "La || Hf | Ta w Re | Os Ir Pt Au | Hg | TI Pb Bi Po At | Rn
132905 | 137.827 | 138.906 | | 17849 | 180.948 | 18384 | 186207 | 19023 | 19222 | 19508 | 196967 | 200.59 | 200383 | 2072 | 208980 | @oo) | @) | 22

87 88 89 104 105 | 106 107 | 108 | 109 110 111 112 114 | 116 118
Fr | Ra | "Ac || Rf | Db | Sg | Bh | Hs | Mt
| (223) 2260}5 227.028 261) (262) 1263) (262) (265) (266) {269) (272) 272) (287) 1259) (293)
58 | 39 60 | 61 62 63 64 | =70 71

Ce Pr Nd ‘ Pm | Sm Eu Gd | Tb Dy | Ho Er | Tm | Yb Lu
140.115 | 140.908 | 14424 | (145) | 15036 | 151965 | 157.25 | 158.925 | 162.50 | 164.930 | 167.26 | 168.934 | 173.04 | 174.967
90 91 92 93 | 94 95 96 97 98 99 100 101 102 103
Th Pa U Np | Pu | Am | Cm | Bk Cf Es | Fm | Md @ No Lr
2,038 1231.036 238.029 | 237.048 | (244) | (243) 070 | a7 | (251) (252) | (257) | (258) | (259) {260)

es‘ss 67 68 | 69

LA A aliadl Inner Transition Elements

Alkali Metals (1A) 458 claa
Alkali Earths (2A) 458 cilua )
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Classification of Elements saliad) civial
1. Metals i 3t
2. Non metals < jéy
3. Metalloids <t sludi

0583761260 (bw/a

Metals < 3

Non metals < 38y

e Metals are solids except

(liquid)
ilas 3585 (330 e Lagh Al (55 ol 30l

mercury

Some are solid like

phosphorous and lodine
A5l 5 ) sl Jin alia Lgiany

Liquid as bromine
Ol i il

and the others are gases
Qe o5 AY S

Shiny 4xsY

Dull o) aaly

Conductors of electricity
EPTNIEEY

Don't conduct electricity except
graphite

Ductile (can be drawn into wires)

Not ductile

Malleable ( hammered and rolled into Brittle
Sheets A

SIS Cali g (3Ll ALS

They form alloys éituw ¢y s
e bronzeisan alloy of copper and tin
Dial g ulad dSp e 3 )le il
o pewter alloy of tin, antimony and lead.
oaba 5 plailly paalll e i s A0
(il gl

Can form an alloys with metals

During chemical reactions metals lose

electrons.
il g S N Ailesll Codle L) oL

During chemical reactions they
gain

Electrons

b g ySH S AibiaSl) e Lal) L)
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Metalloids < 3al) sludi
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* Metalloids have some properties of metals and some properties of nonmetals.

il 1) ailiad (iams o ) Al ailiad (ax Lgaal <l 8l oL

» Some metalloids are shiny like metals but don’t conduct electricity.

sl gl dlia sa e (S5 dnal (4583 il Ul oladl any

« Silicon is semiconductor because it does not conduct electricity at certain applied

voltage so it silicon is a vital element for Silicon Valley and electronic industry.
paic diay Skl Glldl g dme agall 358 vie el Sl dia ¥ Y diage 4l (58 O sShadl

Al 5eSI 5 jea¥) delia s o Sl (53l 5 (8 (5 s

[HRES (LT - T, R - R |
(1= [ = ] (10 [ =] (170
= = ra = =
= [ [ | L F
i I = A | 1=_101 o I Oy | 4 & o T
1= 1= 1% 1& 17
&l =i [ =4 = [ e |
= OO =22 0 . T Ly 2Z=.07 a5 45
=1 o= =2 =24 25
(=a =& =1 Se Er
=0 7= = o | s I s L o = [ T O
s i e =0 L | == ==
[ [ =mn Sk e |
11 4. = 14127 1=21.2 1=F.& 12,5
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Periodicity in the periodic table g3 Jgaadl B4 )54l

* Not only the elements in the group are similar in properties but the properties

vary in some regular way as we go down the group.

I3 Ledie dalaiie 44y ylay cilanall & 05 (K1 (ailadll 8 3Lt de senall & jualiall Ladd
Jdawy

Element Melting point (°c) Boiling point (°c)
Fluorine -220 -188
Chlorine -101 -35
Bromine -7 59
lodine 114 184
Astatine 302 337

Iodine Bromine Chlorine
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Alkali Metals 4 olal) <) 31al)

e These are the elements of group ic seadll jalic a
1A dc genall jalic oa

These metals are soft i.e. easily cut by knife and their softness increases as we

go down the group.
o JawY Lgad) LS ala 3 gt gl g A0Sl ddaud g Leadad A gl (ha Ll iaay A aleall 12
de sanall
e They have relatively low melting and low boiling points.
Lo aal diasdne 4l ) Gila jagdaddia lle Gl jald
e They react with water forming metal hydroxide MOH and H, gas. And the
strength of the reaction increases as we go downward.
Cenooned) Sle g Gl S 5 50 0 S s lal) ae Jelans

e They form stable compounds with halogens.
Gl i) e A0 LS yo (5S35

e Lithium (Li)- Sodium (Na)— Potassium (k) — Rubidium (Rb) — Cesium (Cs)

Element Melting point (°c) Boiling point (°c)
Lithium (Li) 180 1342
Sodium (Na) 98 883
Potassium (k) 63 760
Rubidium (Rb) 39 686
Cesium (Cs) 28 669
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The Electron Configuration .38 a3 i)

The farther an
electron is from the
nucleus, the higher
is its energy.

48U @l ) LalS 3) i) e 0y g sty aniiy) LalS
® Bohr in 1913 discovered the electrons orbit the nucleus in definite energy

levels.
A8l 3adae Sy ginee (A 8) 6l Jga s iy SV 5 1913 4hu a5 allal) Calis)

e Each energy level contains a number of electrons

Gl g SV (e dasa 22 e (5 gia d8Ua (5 gla JS
e Each energy level has a certain amount of energy (quantized energy).

Al pe 33380 deS A8l (5 glna JSU

e The lowest possible energy level is known as ground state

3 jEieeal) gl dca V) AL o e A8 (San (5 shua )
e Each energy level is divided into a number of sublevels, and each sublevel

consists of a number of orbitals.
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Ge e o Jaidy o 8 (s siue IS5 A 8N Gl gial) (e e e Jaidy A (g gina (S
(il g AShY) g 0 LAY Ui 5 oY)
* The sublevel takes the symbols s, p, d, and f.

 Orbital: “it is a region of space around the nucleus that can hold up to two

electrons
Cs Sl Jiad Jaad Al 8 i) Joa 1Al (e dalaie s Sl gY)
Sublevel Shape Number of Number of electron
= Al (s gl Jsdd) orbitals i g sl s
YL ) oY) dae
S Symmetrical spherical 1 2
shape
Jilaie (558 84
p Dumbbell shape 3 6
Tag (i S) Shaedll JS
(bae Legy
d - 5 10
f - 7 14

anergy level —
15

Vo tyne of orbital

; — number of electrons in ofital
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o e | | g
TN T

15 25

S Orbital

p orbital

déY@J\’YJJ\A&l‘J\,&J&&‘ﬂ’ 2 ) 5

d Orbital
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Shell # of subshells Letters specifying subshells
n=4 4 S p d i
n=3 3 S p d

n=2 2 S p

n=1 1 S

Copyright © 2006 Pearson Prentice Hall, Inc.

Electron Configurations of atoms are governed by Three Rules
o) g ESE A aly g SSIY) a5 3l
* Rule 1. Electrons fill the orbitals in order of increasing orbital energy.
Y a3 Aaa Y1 D o) Uy s Al 2Ll VL 5Vl s SV S o) oo Y saeal)
(13Sa 5 il
* Rule 2- Each orbital can hold up to two electrons with spins paired.
olail e (o) (N 3ae 05 0lsan Sl g SIS (e (il Jadd Jeay JU )5 IS ) (o 5 4000 Bac Al
o) Lagazan,y
* Rule 3: when there is a set of orbitals of equal energy, each orbital becomes half-
filled before any of them becomes completely filled.
i Gl ey Jlia 51 S (8 48Uyl 4, gliie W 51 Ao sane llin () 5, Leie 3 2 al)
LS ¢ Jhia o J&
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n=1 m/
4 - w

n=2 E [
K z,-/ L 7

n=3 K’E/ P H

o - i ,m o

/

=5 B m’
o /’f’ .-"'/

n=a E E

? Iy e H,/
n= ‘,E i
18 3p S3d A35A2paAI25  AlS e e Cun (s FSY) a ) 6ill Ay Hha a5 A )

O3 2 e e i S ladl
O3 6 e e g p il
Os S 10 222 e g d ol
O3S 14 22 e g f ol

A0 pualindl (g YD a5 53
1sAr: 15725 2p®3s% 3p°
6Kr: 1s% 25% 2p° 3s? 3p®4s?3d'? 4p°

saXe: 1s% 2s% 2p® 3s? 3p° 3d'° 4s? 4p® 40 552 5p°
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Questions on chapter (2)

1) The natural abundance of three stable isotopes of magnesium are
78.99% magnesium-24 (23.99 amu), 10.00% magnesium-25 (24.99), and

11.01% magnesium-26 (25.98). Calculate the atomic weight of
magnesium.

2) Write the condensed ground state electron configuration for each of the
following elements. The elements atomic number is given in the
parentheses.

* He (4)
*Na (11)
« CI(17)
P (15)
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