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Methods of
synthesis Methods of
properties and | synthesis properti
chemical reactic| and chemical

of pyrrole, furar| reactions of pyrro
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Methods of
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Comparisonof
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The states of Connect particle
matter and gases behavior to
laws macroscopic

properties of the gas.
Connect symbolic
representations of
pressure, temperature,
volume, and particle
number to model
representations and to
real-world
measurements.

The molar volume Define and explain
of a gas, Dalton's | effusion and diffusion
Law, Graham's State Graham’s law
Law of Diffusion | and use it to compute
and Effusion | relevant gas properties




non-ideal gas
behavior, The
compression
factor, Z,
Differentiate
between
Macroscopic and
Microscopic
Approaches

Describe the physical
factors that lead to
deviations from ideal
gas behavior

Explain how these
factors are represented
in the van der Waals
equation

Define compressibility
(2) and describe how
its variation with
pressure reflects non-
ideal behavior
Quantify non-ideal
behavior by
comparing
computations of gas
properties using the
ideal gas law and the
van der Waals
equation

Kinetic theory of
gases, Maxwell-
Boltzmann
distribution curve

Use kinetic molecular
theory to explain the
properties of gases,

Thermodynamic
equilibrium,the
zero law of

thermodynamics,

Use thermodynamic
terminology correctly.
2. Explain
fundamental
thermodynamic
properties.

THE FIRST LAW
OF
THERMODYNA
MIC

State the first law of
thermodynamics
Define enthalpy and
explain its
classification as a state
function

Write and balance
thermochemical
equations

Calculate enthalpy
changes for various
chemical reactions
Explain Hess’s law
and use it to compute
reaction enthalpies




Seminar

Thermochemistry

Students will
understand the
difference between
heat and temperature.
2) Students will
understand how heat
transfers.

3) Students will be
able to distinguish
between an
endothermic and
exothermic process.
4) Students will be
able to identify and
explain the effect
temperature and heat
have on the

rate of a chemical
reaction

Calorimetry

Explain the technique

of calorimetry
Calculate and interpret
heat and related
properties using
typical calorimetry
data

Types of heat of a
reaction

Understand the

concept of heat of
reaction.

Understand the
difference between
exothermic and
endothermic reactions.
Use heat of reaction in
calculations.

Use the extent of
reaction in heat of
reaction calculations.

HESS’S LAW,
Kirchhoffs Law




Work done in
chemical process

Describe the concepts
of Work done in
chemical process

* Apply
thermodynamic
principles to solve
practical problems in
physical and chemical
systems.

Seminar
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Refreshment of
T.D. equations
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Second law of
thermodynamic
,carnot engine
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Entropy,
microscopic
definition of
entropy, entropy
change for a phase
transition
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The Calculation of
Entropy Changes

Free energy
function
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Combining the
First and Second
Laws, Gibbs—
Helmholtz
equation,
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O 8 el ) el
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Applications of the
free energy
function

Chemical potential

- Aalaa aladiuly

, the fundamental
equation of
chemical
thermodynamics
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Substitution and
racemizationin
octahedral
complexes

The Eigen-Wilkins
mechanism

self- exchange
reactions

conjugate—base
mechanism (Dcb or
SN1cb mechanism).
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Mechanism of
Electron Transfer
Reactions

The
Nephelauxetic effect
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Third Edition
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properties

b- Electronic
structure and
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Occurrence and
properties
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Group Ill elements
a- General
properties

b- Electronic
structure and
oxidation state

R e gas

AL o5 4500805 pualic

- Oxygen

c.1- Preparation and
uses

c.2- Ozone

c.3- Compounds of
oxygen

- lonic oxides

- Covalent oxides

- Peroxides and
superoxides

) Jilugy i

- Sulfur
d.1- Occurrence and
properties
d.2- The free
element
d.3- Compounds of
sulfur

- Sulfurdioxide
and sulfurous acid

- Sulfurtrioxide
and sulfuricacid

- Acid rain

- Other
compounds of sulfur
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Explanation of the article and

Use of illustrations

Acid - base Concepts

a- Bronsted -
Lowery definition
b- Lux - Flood

definition

Acid - base
Chemistry

Explanation of the article and

Use of illustrations

Solventsystem
definition
d- Lewis definition
e- A generalized
acid - base concept :

Explanation of the article and

Use of illustrations

Acidity of oxy acids
3- Basically of metal
oxides

4- Hydration and
hydrolysis reactions

Explanation of the article and

Use of illustrations

Basicity of

substituted amines
f- Hard and soft

acid, and bases




Explanation of the article and classification of acids
Use of illustrations and bases as hard or
soft

2-
Electronegtivity and
hardness and
softness.

Mid exam
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Isoelectronic
principle
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- Bond Distance
Bond strength
bnd Energies
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Dipole Moments

Electronegativities
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Symmetryand group
theory

-Symmetry operations
and symmetry
elements

- Identity
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Centerof symmetry
- Rotational axis

- Mirror plane
-Improper rotational
axis

- Point groups
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Concepts :
a- Bronsted -
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c- Solvent system
definition
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- Lewis definition
e- A generalized
acid - base concept

- Hardand soft acid,
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1- classificationof
acids and bases as hard
or soft
2- Electronegtivity
andhardnessand
softness.
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https://www.youtube.com/watch?v=yjCyb9R9pHY
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Ali;, M. F., El, A. B. M., & Speight, J. G.
(2005). Handbook of industrial chemistry:
Organic chemicals. New York: McGraw-Hiill.
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