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C O U R S E  O V E R V I E W

S U M M A R Y

Thermodynamic and kinetic concepts applied to understanding the chemistry and

structure of biomolecules (proteins, membranes, DNA, and RNA) and their thermodynamic

and kinetic features in the crowded cellular environment. Topics include entropy,

bioenergetics, free energy, chemical potential, reaction kinetics, enzyme kinetics, diffusion

and transport, non-equilibrium systems, and their connections to the cellular

environment.

P R E R E Q U I S I T E S

BIO 1A (bio1a.html) or BIOE 11 (bioe11.html); PHYS 7A (phys7a.html), PHYS 7B

(phys7b.html), MATH 1A (math1a.html), MATH 1B (math1b.html), MATH 53 (math53.html),

and MATH 54 (math54.html).

Students will receive no credit for BIOE 103 after completing Chemistry 120B

(chem120b.html), or MCB C100A/CHEM C130 (chemc130.html).
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T O P I C S  C O V E R E D

(1) To introduce the basics of thermodynamics and chemical kinetics for molecular to

cellular biological systems; (2) To give students an understanding of biological size and

timescales illustrated through computational exercises on model problems in physical

biology.

Students will be able to (1) relate statistical thermodynamics and chemical kinetics to

analyze molecular and cellular behavior beyond the ideal gas and Carnot cycle.

W O R K L O A D

T I M E  C O M M I T M E N T

15 weeks - 3 hours of lecture and 1 hour of discussion per weeke.
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