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Chapter one
1.1

e Periodic table is divided into 8 vertical groups and 7 periods .
« Group 1A ,2A,3A called Metals. (o/5l8)

Group 4A ,5A ,6A 7A called non-Metals (o3l ¥)

Group 7A ( F Cl Br I) called Halogens (=Lisls)

- The elctrons divided into 2 types, we care with valence
elcctrones which is located in the outer shells and
participate in the chemical bonding and reactions .

Note that the number of valence elctrons = the group number

 Atomic number (Z) = number of protons = number of electrons in neutral atom
Atomic mass (A) = number of protons + neutrons X

« Octite rule : each atom try to reach nobale gases state by having 8
elctrons in the valence shell .
Valency of atoms (5,4! 33(<5): number of bonds that atom can make .
Note that the number of valence elctrons & the valency of electrons
are not the same .
Valency for atoms from (1A) to (4A) = number of valence electrons
Ex : (Na) valency & valence electrons = 1
Valency for atoms from (5A) to (7A) = 8 - number of valence elctrons
Ex : (O) number of valence electron = 6 & valency = 8 - 6 = 2

(2 = LusSS oY 5,0 aabind il Lalgyll sae )
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Chemical Bonding types :

l.ionic bonds : between metals & non-metals

The atom which loss elctrons called ( cation ) and the atom which
gain electrons called ( anion )

2.Covalent bonds : between non-metals & non-metals , incloudes
sharing electrons between atoms.

Note that ionic bond is the strongest one

o Electronegativity : the ability of an atom to pull electrons foward it.
In periodic table the electronegativity increases from lift to right & from
bottom to top. Increases

F>O>N>Cl>Br>I>S>CorH>B

Higher elecctronegativity

- Types of covalent bonds :
l.polar : electrons pulled to atom with higher eelectronnagativity ex : H-Cl
2.Non-polar : sharing electrons equally ex : O-0O
Exception : ( C-H ) bond is non-polar

Note that 100% transfer of electrons does not occur in the covalent bonds
like ionic ones so there are 2 ways to express the polarity of bonds :
1.Delta notation ( )

The atom that have less elecronegativity

The atom that have higher electronegativity

Ex: H - Cl , cC-S-C



Q: which of the following has a wrong delta notation

representation ?
B. St S- S+

A. .
Cll > H——N H
H C5+ F ||-IS+
H
C D. -
5- 8 R S
I——Cl
Answer : C
2.Cross based arrow ( )

The atom that have higher electronegativity
The atom that have less electronegativity

Ex: N-C , H-O-H

Q: which of the following drawings of the direction of indicated bond
polarity is incorrect ?

C. NH?2
B.
I]! Cl. C Cl H C.
a— \Cl | L
Cl

Answer : A
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Q: which bond is most polar ?

A. C-H B. C-C C. C-N
D. C-O E. F-O

Answer: D
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Table 1.6  The Main Functional Groups

Class of Specific Common name of the
Structure compound example specific example
A. Functional groups |
that are a part of the C—C alkane CH,—CH, ethane, a component of
molecular framework ' natural gas
C~C alkene CH,=CH, ethylene, used to make
polyethylene
—C=C— alkyne HC=CH acetylene, used In
welding
arene O benzene, raw matenal
for polystyrene and
phencl
B. Functional groups
containing oxygen
1. With carbon-oxygen
single bonds C- OM alcohol CH,CH,OH ethyl alcohol, found in
beer, wines, and liquors
C 0O—(C ether CH,CH:&":CH, dlethyi ethe'. once a

common anesthetic
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Common name of the

Class of Specific :
) Structure compound example specific example
O
2. With carbon-oxygen — C aldehyce CH,=0 formaldehyde, used
double bonds* to preserve biological
specimens
0 0
|
C—C—( ketone CH,(CH, acetone, a solvent for
varnish and rubber
cement
0 0
|
3. With single and C - Om carboxylic CHyC—OM acetic acd, a component
double carbon-oxygen acid of vinegar
bonds
0 0
1
C-0( ester CHC—OCH CH, ethyl acetate, a solvent
for nail polish and model
airplane glue
C. Functional groups C— NM. primary CH,CH,NH, ethylamine, smells like
containing nitrogen** amine ammonia
—C=N nitrile CH,=CH—C=N  acrylonitnle, raw material
for making Orion
° 7
D. Functional group with C— N primary H—C—NH, formamide, a softener
oxygen and nitrogen amide for paper
£. Functional group with  — X alkyl or aryl CH,CI methyl chloride,
halogen halide refrigerant and local
anesthetic
F. Functional groups —C — SH thiol (also CH,SH methanethiol, has the
containing sulfur’ called odor of rotten cabbage
mercaptan)
—C—S—C— thioether (CH;-CHCH;);S dially! sulfide, has
(also called the odor of garlic
sulfide)

\ ]
The /C“O 2ouD, present in several functional groups, is called a carbonyl group. The — C — OH group of acids 1s called a carboryl grous

a contraction of carbonyl and hycron).
*The —NH, group 1s called an amino group.
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