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1 Fundamental Physical constants, distribution of energy, system and
surrounding, equilibrium, entropy and probability,
spontaneous change, the laws of thermodynamics,
bioenergy consumption

2-3 The first law of thermodynamics Equilibrium state, work, heat and energy, molecular
energies, internal energy, the exchange of energy,
enthalpy, heat capacity, conservation in the living
organism, thermochemistry,

4-5 The second and the third law of Expansion of gas, randomness and probability, energy

thermodynamics change, entropy, spontaneous change, some examples:
protein denaturation

6 Free energy Gibbs Free energy, reversible process , phase
transition, AG in biochemistry

7 Chemical thermodynamics in action Electrochemical cells, solution thermodynamics,

thermodynamics in living systems: bioenergetics
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9 Physical Equilibria : phase equilibria , free energies of transfer between phases ,
equilibrium dialysis, scatchard equation, cooperative &
anticooperative binding,

10 " Donan effect & potential, surface membranes & surface tension
biological membranes, active and passive transport

11 " colligative properties, molecular weight determination,
activity of solvent and colligative properties

12 Transport phenomena :  velocities and translational kinetic energy of molecules,

Maxwell-Boltzman distribution of velocities, molecular

collisions, random walk and diffusion in a gas, Fick’s fist law,



Fick’s second law, determination of the diffusion coefficient,
solvation, shape factor

13 sedimentation, determination of the sedimentation coefficient,
determination of molecular weights from sedimentation
equilibrium, density gradient centrifugation, viscosity and the
measurement of , electrophoresis, pulsed — field gel electrophoresis
of DNA, protein molecular weights and charge ,size & shape of
macromolecules

14 Kinetics rate laws, determining the order and rate constant of a reaction,
parallel reactions, series reaction, complex reactions

15 temperature dependence, transition state theory, relaxation
method and kinetics, diffusion — controlled reactions

16 Enzyme Kinetics : behavior of enzyme - catalyzed reactions, Michaelis — Menten
kinetics, mechanisms of enzymetic reactions, competitive &

noncompetitive inhibition
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15.1 George C. Pimentel and Richard D. Spratley, Understanding chemical thermodynamics.
Holden-Day, Inc., Sanfrancisco, 1970.

15.2 Donald T. Haynie, Biological Thermodynamics, 2nd, Cambridge University Press, New York,
2008.

15.3 P. W. Atkins and Julio de Paula, Physical Chemistry for the life sciences, Oxford University
Press, Oxford, 2005.

15.4 Raymond Chang, Physical Chemistry with Applications to Biological Systems, 2"
Edition, Macmillan, New York, 1981.

15.5 Freifelder David, Principle of Physical Chemistry with Applications to the Biological



Sciences, 2" Edition, Jones and Bartlett, Boston, 1985.
15.6 P. W. Atkins, Physical Chemistry, 5" Edition, Oxford University Press, Oxford, 1994.
15.7 I. Tinoco, Jr., K. Sauer, J.C. Wang, Physical Chemistry: Principles and Applications in

Biological Sciences, 3" Edition, Prentice-Hall, New Jersey, 1995.
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