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(Course Description) (glwall ciay .2

The course devoted to the systematic study of the varying chemistries of main group elements (only
groups 13-18). The course provides the descriptive chemistry of these groups and particularly the most
common elements their compounds, reactions and the synthesis. The course spans also symmetry,
structure and bonding models for elements and compounds and the important applications.
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(Course Objectives) luall cilaai .4

Discuss the classification of the elements of the periodic table in terms of the major
categories and electronic configurations.

State and make predictions about the group or period in which elements are likely to
be found based on their electronic configuration and/or periodic trends.

Discuss terms such as catenation and allotropy in relation to nonmetallic elements.

Discuss the synthesis, structure, properties and allotropes of the elements and
comparisons.

Describe the structures and bonding of certain main group nonmetallic elements and
their allotropes: boron, carbon, nitrogen and phosphorous, sulfur and oxygen.
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After completing the course, the student will be able to:
1. Identify the position of the transition metals in the periodic table and describe the electronic

configuration of elements.
Recognize the chemical methods of extracting pure metals from their ores.
Describe the general properties of the main group elements.
Predict the general properties of the transition metals
Establish a solid understanding on the principles of main-group (p block) element chemistry.
Recognize the use of main group elements in applications in daily life.

(Course Content) Glwall ggiaa .7
& 9mia gal gsud)

Introduction to main group chemistry: The classification of the elements of the
periodic table in terms of the major categories and electronic configurations.

Group 13 Elements: Occurrence, extraction, uses, and properties of the Group
13 elements, Simple hydrides and polyhydrides, Halides and complex halides,
borane clusters, Oxides, oxoanions and hydroxides, Compounds containing
nitrogen, borazine and Borazine analogues, Aluminium to thallium: salts of
oxoacids, aqueous solution chemistry and complexes, Metal borides, Electron-
deficient borane and carbaborane cluster. Reactions of group 13.

Group 14 Elements: Occurrence, extraction, uses, and properties of the Group
14 elements, Simple hydrides, oxides, halides, and reactions of group 14.

First Exam (Groups 13 and 14 elements)
Group 15 Elements: Occurrence, extraction, uses, and Physical properties.
Group trends. Hydrides, Nitrides, phosphides, arsenides, antimonides and
bismuthides, Halides, oxohalides and complex halides, Oxides of nitrogen,
Oxoacids of nitrogen, Oxides of phosphorus, arsenic, antimony and bismuth,
Oxoacids of phosphorus, Oxoacids of arsenic, antimony and bismuth,
Phosphazenes, Sulfides and selenides.

Group 16 Elements: Occurrence, extraction and uses, Physical properties and
bonding considerations, The elements, Hydrides, Metal sulfides, polysulfides,
polyselenides and polytellurides, Halides, oxohalides and complex halides,
Oxides, Oxoacids and their salts, Compounds of sulfur and selenium with
nitrogen.

Second Exam (Groups 15 and 16 elements)

Group 17 Elements: Occurrence, extraction and uses, Physical properties and
bonding considerations, The elements, Hydrogen halides, Metal halides:
structures and energetic, Interhalogen (hypervalent) compounds and polyhalogen
ions, Oxides and oxohalides, Oxoacids and their salts.

Group 18 Elements: Occurrence, extraction, uses, and physical properties.
Xenon, and krypton compounds: halides, oxides, organo-compounds.

Final Exam (week 16; All material covered)
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- Examination

- Class notes

- Continuous
discussion of
the material

- Problem sets
and solutions.
- Assignments

- Power point
Lectures

- Homeworks
- Problem
solving

- Oral
discussions

- Class room
participation
and
assignments

Express the
basic chemical
principles of
intermolecular
forces, solutions,
Kinetics,
equilibria and
thermodynamics.

- Examination

- Class notes

- Continuous
discussion of
the material

- Problem sets
and solutions.
- Assignments

- Power point
Lectures

- Homeworks
- Problem
solving

- Oral
discussions

- Class room
participation
and
assignments

Rationalize the
physical
properties of
solid, liquid, and
gas phases of
matter based on
intermolecular
forces.

- Examination

- Class notes

- Continuous
discussion of
the material

- Problem sets

and so_Iutions.
- Assignments

- Power point
Lectures

- Homeworks
- Problem
solving

- Oral
discussions

- Class room
participation
and
assignments

Apply scientific
reasoning and
analysis to solve
scientific
problems.

- Examination

- Class notes

- Continuous
discussion of
the material

- Problem sets

and solutions.
- Assignments

- Power point
Lectures

- Homeworks
- Problem
solving

- Oral
discussions

- Class room
participation
and
assignments

Recognize and
deal with
different types
stoichiometric
principles of
different
discussed topics

- Examination

- Class notes
- Continuous
discussion of
the material

- Power point
Lectures

- Homeworks
- Problem
solving

Elucidate the
basic concepts of
acids and bases
and applications




- Problem sets

and solutions.
- Assignments

- Oral
discussions-
Class room
participation
and
assignments

- Examination

- Class notes

- Continuous
discussion of
the material

- Problem sets

and so_lutions.
- Assignments

- Power point
Lectures

- Homeworks
- Problem
solving

- Oral
discussions-
Class room
participation
and
assignments

Utilize the
concepts of
thermodynamics
to explain
solubility,
Kinetics,
equilibria and
electrochemistry.

- Examination

- Class notes

- Continuous
discussion of
the material

- Problem sets

and solutions.
- Assignments

- Power point
Lectures

- Homeworks
- Problem
solving

- Oral
discussions

- Class room
participation
and
assignments

Relate the daily
life applications
to the topics
covered in
general
chemistry and
other areas.
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(Text Book) _iall i) .2

Descriptive Inorganic Chemistry

il gasal

Geoff Rayner-Canham

)

W. H. Freeman

S

2013

-

A

Sixth edition

daal)

ISBN-10: 1464125570; ISBN-13: 978-1464125577
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Basic Inorganic Chemistry, by F. A. Cotton, G. Wilkinson and P. L. Gaus 3™ edition, John Wiley,

1995.
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Inorganic Chemistry, by J. E. Huheey, E. A. Keiter, and P. L. Keiter, 4" edition, Harper Collins, 1993.

Inorganic Chemistry, by Catherine Housecroft and Alan Sharpe, 3" edition, Pearson Education, 2005.

Inorganic Chemistry, by D.F. Shriver and P. W. Atkins, 4" edition, Oxford, 2006 or 3" edition,
Oxford, 1999.




