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l. General chemistry: principles and modern applications (11th Edition), Petrucci, Ralph H.,

Herring, F. Geoffrey, Madura, Jeffry D., Bissonnette, Carey. London, Pearson Prentice Hall
(2017).

Il. Fundamentals of analytical chemistry (9th Edition), Skoog, Douglas A., West, Donald M.,
Holler, F. James, Crouch, Stanley R., Pacific Grove, Brooks Cole (2013).

. General chemistry with qualitative analysis (5th Edition) Kenneth W. Whitten, Raymond E.
Davis, M. Larry Peck ; with essay contributions from Ronald A. DeLorenzo (1996).
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V. Analytical chemistry (7th Edition) Gary D. Christian, Purnendu K. (Sandy) Dasgupta, Kevin A.
Schug (2014).
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Course title: Introduction to Chemistry for Biomedical Engineering

Course number: 500.5.1012

Prerequisites: No prerequisites.

Instructor:

Mr. Doron Yariv

» Email: yarivdo@post.bgu.ac.il
» Office hours: schedule by email.

Teaching Assistant:

Mr. Kaufman Daniel
» Email: kaufmand@post.bgu.ac.il
» Office hours: schedule by email.

Credit Points: no credit points

Course Requirements:

Students will not be required to attend the course if they have learned chemistry for 5
“bagrut” units with a final grade of 70 or higher, or will receive a grade of 70 or higher on a
test conducted before the semester.

For students attending the course, passing grade is 56.

Course Structure:

e Lecture (3 hours): TBD; Location: on-line.
e Recitation class (1 hour): TBD; Location: TBD.

Course Description:

Chemistry is one of the pillars of nature. It links many subjects that are used daily by
biomedical engineers. This course is meant to impart to the student the foundations of general
and analytical chemistry. The course will include the basic principles of elementary

chemistry and its uses in analytical chemistry. At the end of the course, the student will be
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able to understand the principles of chemistry and recognize biomedical applications with

significant chemical elements.

Reference Material:

e Course site (Moodle).
e Books (first two books are course textbooks (required reading), different ed. can be

used):

l. General chemistry: principles and modern applications (11th Edition), Petrucci, Ralph H.,
Herring, F. Geoffrey, Madura, Jeffry D., Bissonnette, Carey. London, Pearson Prentice Hall
(2017).

Il. Fundamentals of analytical chemistry (9th Edition), Skoog, Douglas A., West, Donald M.,
Holler, F. James, Crouch, Stanley R., Pacific Grove, Brooks Cole (2013).

. General chemistry with qualitative analysis (5th Edition) Kenneth W. Whitten, Raymond E.
Davis, M. Larry Peck ; with essay contributions from Ronald A. DeLorenzo (1996).

V. (2016) n7niman 7ximy (N1w NYTnn) [X1Ian 001> DY TAl NOTIN FT'ANY TvIm] @ ' NImo!

V. Analytical chemistry (7th Edition) Gary D. Christian, Purnendu K. (Sandy) Dasgupta, Kevin A.
Schug (2014).

Course Requirements and grading:

e Weekly assignments (all but one of them are mandatory).

e Final test — 100% of the final mark.



22127M)-)2 NOOINR

Ben-Gurion University of the Negev

Course schedule (subject to change)

unit Lecture subject:

1
2

10

11

Introduction: What is chemistry, significant digits, unit conversion.

Atomic theory and Atom model development: atoms, elements, isotopes, ions, atomic

weights, density and percent composition, the periodic table and electron
configuration.

Chemical compounds and reactions: molecules, compounds, empirical formulas,

molecular formulas, moles, chemical reaction, chemical equations and reaction
stoichiometry, catalysis, limiting reagent, reaction yield.

Gases: ideal and real gases, mixtures of gases, Boyle's law, Charle's law, Dalton's law,
Avogadro's law, STP.

Electrons in atoms: Atomic structure, quantum theory, waves, spectrum, black body,

particle-in-a-box, Planck’s constant, quantum numbers, electron configuration, atomic
orbitals.

Atomic properties: Metals and nonmetals and their ions, atomic radii, ionization

energy, electron affinity, electronegativity, magnetic properties, polarizability.

The chemical bond: lonic bond, covalent bond, Lewis structure, molecular geometry,

polarity, bond energies, Molecular orbitals, resonance, metallic bond, chemistry of
carbon and its compounds.

Intermolecular attractions: phase changes, phase diagrams, Hydrogen Bonding

Surface Tension, VVan der Waals Forces.

Solutions and Their Physical Properties: Types of Solutions, Concentration,

Solubility, Vapor Pressures of Solutions, Colloidal Mixtures.

Oxidation-reduction and Chemical equilibrium: Oxidation state, balancing oxidation-

reduction equations, Chemical equilibrium, Le Chatelier's principle, solubility
products.

Introduction to Acids and bases: Arrhenius and Brgnsted Lowry Theory, ionization of

water and pH scale, strong and weak acids/bases, polyprotic acids, buffers.



