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— CC BY-SA 4.0
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14.7: Spin-Spin Coupling Between Chemically
Equivalent Protons is Not Observed — Undeclared
14.8: The n+1 Rule Applies Only to First-Order
Spectra — Undeclared
14.9: Second-Order Spectra Can Be Calculated
Exactly Using the Variational Method — Undeclared
14.E: Nuclear Magnetic Resonance Spectroscopy
(Exercises) — Undeclared

15: Lasers, Laser Spectroscopy, and Photochemistry —
CC BY 4.0

15.1: Electronically Excited Molecules can Relax by
a Number of Processes — Undeclared
15.2: The Dynamics of Transitions can be Modeled
by Rate Equations — Undeclared
15.3: A Two-Level System Cannot Achieve a
Population Inversion — Undeclared
15.4: Population Inversion can be Achieved in a
Three-Level System — Undeclared
15.5: What is Inside a Laser? — Undeclared
15.6: The Helium-Neon Laser — Undeclared
15.7: High-Resolution Laser Spectroscopy —
Undeclared
15.8: Pulsed Lasers Can by Used to Measure the
Dynamics of Photochemical Processes — Undeclared
15.E: Lasers, Laser Spectroscopy, and
Photochemistry (Exercises) — Undeclared

16: The Properties of Gases — Undeclared
16.1: All Dilute Gases Behave Ideally — Undeclared
16.2: van der Waals and Redlich-Kwong Equations of
State — Undeclared
16.3: A Cubic Equation of State — Undeclared
16.4: The Law of Corresponding States —
Undeclared
16.5: The Second Virial Coefficient — Undeclared
16.6: The Repulsive Term in the Lennard-Jones
Potential — Undeclared
16.7: Van der Waals Constants in Terms of Molecular
Parameters — Undeclared
16.E: The Properties of Gases (Exercises) —
Undeclared

17: Boltzmann Factor and Partition Functions —
Undeclared

17.1: The Boltzmann Factor — Undeclared
17.2: The Thermal Boltzman Distribution —
Undeclared
17.3: The Average Ensemble Energy — Undeclared
17.4: Heat Capacity at Constant Volume —
Undeclared
17.5: Pressure in Terms of Partition Functions —
Undeclared

17.6: Partition Functions of Distinguishable
Molecules — Undeclared
17.7: Partition Functions of Indistinguishable
Molecules — Undeclared
17.8: Partition Functions can be Decomposed —
Undeclared
17.E: Boltzmann Factor and Partition Functions
(Exercises) — Undeclared
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19.12: Heats of Reactions Can Be Calculated from
Tabulated Heats of Formation — Undeclared
19.13: The Temperature Dependence of ΔH —
Undeclared
19.E: The First Law of Thermodynamics (Exercises)
— Undeclared
Enthalpy is a State Function — Undeclared

20: Entropy and The Second Law of Thermodynamics —
Undeclared

20.1: Energy Does not Determine Spontaneity —
Undeclared
20.2: Nonequilibrium Isolated Systems Evolve in a
Direction That Increases Their Energy Dispersal —
Undeclared
20.3: Unlike heat, Entropy is a State Function —
Undeclared
20.4: The Second Law of Thermodynamics —
Undeclared
20.5: The Famous Equation of Statistical
Thermodynamics is S=k ln W — Undeclared
20.6: We Must Always Devise a Reversible Process
to Calculate Entropy Changes — Undeclared
20.7: Thermodynamics Provides Insight into the
Conversion of Heat into Work — Undeclared
20.8: Entropy Can Be Expressed in Terms of a
Partition Function — Undeclared
20.9: The Statistical Definition of Entropy is
Analogous to the Thermodynamic Definition —
Undeclared
20.E: Entropy and The Second Law of
Thermodynamics (Exercises) — Undeclared

21: Entropy and the Third Law of Thermodynamics —
Undeclared

21.1: Entropy Increases With Increasing Temperature
— Undeclared
21.2: The 3rd Law of Thermodynamics Puts Entropy
on an Absolute Scale — Undeclared
21.3: The Entropy of a Phase Transition can be
Calculated from the Enthalpy of the Phase Transition
— Undeclared
21.4: The Debye Function is Used to Calculate the
Heat Capacity at Low Temperatures — Undeclared
21.5: Practical Absolute Entropies Can Be
Determined Calorimetrically — Undeclared
21.6: Practical Absolute Entropies of Gases Can Be
Calculated from Partition Functions — Undeclared
21.7: Standard Entropies Depend Upon Molecular
Mass and Structure — Undeclared
21.8: Spectroscopic Entropies sometimes disgree with
Calorimetric Entropies — Undeclared
21.9: Standard Entropies Can Be Used to Calculate
Entropy Changes of Chemical Reactions —

Undeclared
21.E: Entropy and the Third Law of Thermodynamics
(Exercises) — Undeclared

22: Helmholtz and Gibbs Energies — Undeclared
22.1: Helmholtz Energy — Undeclared
22.2: Gibbs Energy Determines the Direction of
Spontaneity at Constant Pressure and Temperature —
Undeclared
22.3: The Maxwell Relations — Undeclared
22.4: The Enthalpy of an Ideal Gas is Independent of
Pressure — Undeclared
22.5: Thermodynamic Functions have Natural
Variables — Undeclared
22.6: The Standard State for a Gas is an Ideal Gas at
1 Bar — Undeclared
22.7: The Gibbs-Helmholtz Equation — Undeclared
22.8: Fugacity Measures Nonideality of a Gas —
Undeclared
22.E: Helmholtz and Gibbs Energies (Exercises) —
Undeclared

23: Phase Equilibria — Undeclared
23.1: A Phase Diagram Summarizes the Solid-
Liquid-Gas Behavior of a Substance — Undeclared
23.2: Gibbs Energies and Phase Diagrams —
Undeclared
23.3: The Chemical Potentials of a Pure Substance in
Two Phases in Equilibrium — Undeclared
23.4: The Clausius-Clapeyron Equation — CC BY 4.0
23.5: Chemical Potential Can be Evaluated From a
Partition Function — Undeclared
23.E: Phase Equilibria (Exercises) — Undeclared

24: Solutions I- Liquid-Liquid Solutions — Undeclared
24.1: Partial Molar Quantities in Solutions —
Undeclared
24.2: The Gibbs-Duhem Equation — Undeclared
24.3: Chemical Potential of Each Component Has the
Same Value in Each Phase in Which the Component
Appears — Undeclared
24.4: Ideal Solutions obey Raoult's Law —
Undeclared
24.5: Most Solutions are Not Ideal — Undeclared
24.6: Vapor Pressures of Volatile Binary Solutions —
Undeclared
24.7: Activities of Nonideal Solutions — Undeclared
24.8: Activities are Calculated with Respect to
Standard States — Undeclared
24.9: Gibbs Energy of Mixing of Binary Solutions in
Terms of the Activity Coefficient — Undeclared
24.E: Solutions I- Liquid-Liquid Solutions
(Exercises) — Undeclared

25: Solutions II - Solid-Liquid Solutions — Undeclared
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