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1. General Chemistry: Principles and Modern Applications. R.H. Petrucci, F.G. Herring, J.D. Madura, C.
Bissonnette, Publisher: Pearson; 12" edition, 2023.
2. Physical Chemistry. P. Atkins, J.D. Paula, J. Keeler: Publisher: Oxford University Press; 12 edition, 2023.
3. Chemistry. OpenStax College, latest edition. Free textbook for legal downloading:
https://openstax.org/details/books/chemistry-2e/




000

TELAVIV NO'0N11IIN

UNIVERSITY 2AN‘TN

Syllabus

Course Title Credits
Physical Chemistry 3
Lecturer

Dr. Assaf Ganoth, Email: assaf.ganoth@gmail.com

Semester
B
Short Description

Overview

Physical chemistry is a branch of chemistry that deals with the physical properties of substances and their
change. It bridges between chemistry and physics, and discusses the structure, energetics, and kinetics of
atomic and molecular systems, as well as chemical phenomena and reactions.

This course is a natural continuation of the General and Analytical Chemistry course given to students of the
Faculty of Life Sciences in the first semester of the first year. The course covers key principles, ideas and
concepts in selected topics of undergraduate physical chemistry, and focuses on the study of macroscopic
laws and their microscopic molecular interpretation. Emphasis will be placed on a thorough understanding
of the taught subjects by practicing theoretical and mathematical problems.

The course provides the students with advanced tools in dealing with biochemical processes later in their
studies and a deep understanding of biological macromolecules: nucleic acids - the chemistry of inheritance
and the genetic code; proteins - structure and function; sugars and fats - structure and metabolism.
Tentative discussed topics: the kinetic theory of gases, chemical kinetics, thermodynamics, reduction-
oxidation and electrochemistry.

Methodology
o  Weekly lectures combined with YouTube clips.
e Biweekly exercises (tentatively, depending on the theoretical material taught at class).

Final course grade components

The course final grade is composed of two parameters: a final exam and quizzes.

e Final exam. The exam will be a Multiple Choice (MC) exam (“American” exam). It will account for 95% of
the final course grade.
Quizzes: Three quizzes will be administered throughout the semester, covering the topics of the kinetic
theory of gases, chemical kinetics, and thermodynamics. The average score of these three quizzes will
account for 5% of the final course grade.
Important Note: This grading structure applies only to students who obtain a passing grade (60 or above)
on the final exam. Students who receive a failing grade (below 60) on the final exam will have their final
course grade equal to the final exam grade, with the quiz grades excluded from the calculation.

Prerequisite
General and Analytical Chemistry (course 04551566 or a course with similar syllabus and teaching hours).

Office hours
There are no official office hours for this course. Instead, please feel free to contact the lecturer and the
Teaching Assistants by an E-mail to set up an appointment or whenever you have questions.
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Course plan, by topic (tentative)

Topic of lecture Contents

Properties of gases; Gas Laws; Mixture of gases: Dalton’s Law, Kinetic-
molecular theory of gases; The meaning of temperature; Molecular
The kinetic theory of gases speeds; The Maxwell-Boltzmann distribution; Gas properties relating to
the kinetic-molecular theory: Effusion, Graham’s Law, The transport
phenomena, Mean free path, Diffusion, Fick’s Law.

Rate of a chemical reaction; Measuring reaction rates; The effect of
concentration on reaction rates: The rate Law; Zero-order reactions;
First-order reactions; Second-order reactions; Pseudo-first-order
reactions; Theoretical models for chemical kinetics: The collision theory,
The transition state theory; Reaction profiles, Enzymes; The effect of
temperature on reaction rates; Arrhenius’s equation.

Reaction mechanisms: Elementary processes, Multistep reactions and
Kinetics Il the meaning of the rate-limiting step; The steady-state approximation
Catalysis.

Thermodynamic definitions: System, Surrounding, Properties and
processes; State function, Heat, Work, Pressure-volume work; The first
Law of thermodynamics; Calorimetry: Bomb calorimeter and coffee cup
calorimeter; Enthalpy; Standard states and standard enthalpies of
reaction; Specific heat capacity and Molar heat capacity; Phase change
diagram; Hess’s Law.

Spontaneity: The meaning of a spontaneous change, Entropy, Entropy
change: macroscopic interpretation; The second Law of
thermodynamics; Spontaneous and nonspontaneous processes;
Absolute entropies; Entropy change: microscopic interpretation; The
Boltzmann equation for entropy; The third Law of thermodynamics;
Entropy as a function of temperature; Gibbs free energy; The
thermodynamic reaction quotient; Free energy and the equilibrium
constant; The Van't Hoff equation; Coupled reactions.
Reduction-oxidation; Oxidation state; Electrochemical cell: Anode,
Cathode, Salt bridge, Cell potential, Standard electrode potential,
Standard reduction potential table, Faraday constant, Determining the
Gibbs energy from a cell potential, Nernst equation, Concentration cell.

Kinetics |

Thermodynamics |

Thermodynamics I

Electrochemistry
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