LibreTextsm
CHAPTER OVERVIEW

1: Models of Chemical Bonding

1.1: Atomic and Molecular Properties
1.1.1: Atomic and Ionic Radius
1.1.2: Bond Lengths and Double-Bond Character
1.1.3: Dipole Moments
1.1.4: Electronegativity
1.1.5: Molecular Polarity
1.2: Intermolecular Forces - Introduction and London Dispersion
1.2.1: Specific Interactions
1.2.2: Hydrogen Bonding
1.2.3: Dipole-Dipole Interactions
1.2.4: Polarizability
1.3: Overview of Valence Bond Theory
1.3.1: The Born-Oppenheimer Approximation Simplifies the Schrédinger Equation for Molecules
1.3.2: Covalent Bonding and Orbital Overlap
1.3.3: Hybrid Orbitals
1.3.4: Delocalization of Electrons
1.3.5: Lennard-Jones Potential
1.4: Molecular orbital theory- conjugation and aromaticity
1.4.1: The Hz2* Prototypical Species
1.4.2: Bonding and Antibonding Orbitals
1.4.3: A Simple Molecular-Orbital Treatment of H2 Places Both Electrons in a Bonding Orbital
1.4.4: Molecular Orbitals Can Be Ordered According to Their Energies
1.4.5: Molecular-Orbital Theory Also Applies to Heteronuclear Diatomic Molecules
1.4.6: Butadiene is Stabilized by a Delocalization Energy
1.4.6.1: Application of the MO Method to 1,3-Butadiene
1.4.7: Molecular Orbitals of Conjugated Pi Systems
1.4.8: Benzene and Aromaticity
1.4.8.1: Hiickel's 4n + 2 Rule

1.5: Comparison of the Resonance and Molecular-Orbital Methods
1.5.1: Which Is Better- MO or VB?

This page titled 1: Models of Chemical Bonding is shared under a not declared license and was authored, remixed, and/or curated by Layne
Morsch.



https://libretexts.org/
https://chem.libretexts.org/Bookshelves/Organic_Chemistry/Intermediate_Physical_Organic_(Morsch)/01%3A_Models_of_Chemical_Bonding/1.01%3A_Atomic_and_Molecular_Properties
https://chem.libretexts.org/Bookshelves/Organic_Chemistry/Intermediate_Physical_Organic_(Morsch)/01%3A_Models_of_Chemical_Bonding/1.01%3A_Atomic_and_Molecular_Properties/1.1.01%3A_Atomic_and_Ionic_Radius
https://chem.libretexts.org/Bookshelves/Organic_Chemistry/Intermediate_Physical_Organic_(Morsch)/01%3A_Models_of_Chemical_Bonding/1.01%3A_Atomic_and_Molecular_Properties/1.1.02%3A_Bond_Lengths_and_Double-Bond_Character
https://chem.libretexts.org/Bookshelves/Organic_Chemistry/Intermediate_Physical_Organic_(Morsch)/01%3A_Models_of_Chemical_Bonding/1.01%3A_Atomic_and_Molecular_Properties/1.1.03%3A_Dipole_Moments
https://chem.libretexts.org/Bookshelves/Organic_Chemistry/Intermediate_Physical_Organic_(Morsch)/01%3A_Models_of_Chemical_Bonding/1.01%3A_Atomic_and_Molecular_Properties/1.1.04%3A_Electronegativity
https://chem.libretexts.org/Bookshelves/Organic_Chemistry/Intermediate_Physical_Organic_(Morsch)/01%3A_Models_of_Chemical_Bonding/1.01%3A_Atomic_and_Molecular_Properties/1.1.05%3A_Molecular_Polarity
https://chem.libretexts.org/Bookshelves/Organic_Chemistry/Intermediate_Physical_Organic_(Morsch)/01%3A_Models_of_Chemical_Bonding/1.02%3A_Intermolecular_Forces_-_Introduction_and_London_Dispersion
https://chem.libretexts.org/Bookshelves/Organic_Chemistry/Intermediate_Physical_Organic_(Morsch)/01%3A_Models_of_Chemical_Bonding/1.02%3A_Intermolecular_Forces_-_Introduction_and_London_Dispersion/1.2.01%3A_Specific_Interactions
https://chem.libretexts.org/Bookshelves/Organic_Chemistry/Intermediate_Physical_Organic_(Morsch)/01%3A_Models_of_Chemical_Bonding/1.02%3A_Intermolecular_Forces_-_Introduction_and_London_Dispersion/1.2.02%3A_Hydrogen_Bonding
https://chem.libretexts.org/Bookshelves/Organic_Chemistry/Intermediate_Physical_Organic_(Morsch)/01%3A_Models_of_Chemical_Bonding/1.02%3A_Intermolecular_Forces_-_Introduction_and_London_Dispersion/1.2.03%3A_Dipole-Dipole_Interactions
https://chem.libretexts.org/Bookshelves/Organic_Chemistry/Intermediate_Physical_Organic_(Morsch)/01%3A_Models_of_Chemical_Bonding/1.02%3A_Intermolecular_Forces_-_Introduction_and_London_Dispersion/1.2.04%3A_Polarizability
https://chem.libretexts.org/Bookshelves/Organic_Chemistry/Intermediate_Physical_Organic_(Morsch)/01%3A_Models_of_Chemical_Bonding/1.03%3A_Overview_of_Valence_Bond_Theory
https://chem.libretexts.org/Bookshelves/Organic_Chemistry/Intermediate_Physical_Organic_(Morsch)/01%3A_Models_of_Chemical_Bonding/1.03%3A_Overview_of_Valence_Bond_Theory/1.3.01%3A_The_Born-Oppenheimer_Approximation_Simplifies_the_Schrodinger_Equation_for_Molecules
https://chem.libretexts.org/Bookshelves/Organic_Chemistry/Intermediate_Physical_Organic_(Morsch)/01%3A_Models_of_Chemical_Bonding/1.03%3A_Overview_of_Valence_Bond_Theory/1.3.02%3A_Covalent_Bonding_and_Orbital_Overlap
https://chem.libretexts.org/Bookshelves/Organic_Chemistry/Intermediate_Physical_Organic_(Morsch)/01%3A_Models_of_Chemical_Bonding/1.03%3A_Overview_of_Valence_Bond_Theory/1.3.03%3A_Hybrid_Orbitals
https://chem.libretexts.org/Bookshelves/Organic_Chemistry/Intermediate_Physical_Organic_(Morsch)/01%3A_Models_of_Chemical_Bonding/1.03%3A_Overview_of_Valence_Bond_Theory/1.3.04%3A_Delocalization_of_Electrons
https://chem.libretexts.org/Bookshelves/Organic_Chemistry/Intermediate_Physical_Organic_(Morsch)/01%3A_Models_of_Chemical_Bonding/1.03%3A_Overview_of_Valence_Bond_Theory/1.3.05%3A_Lennard-Jones_Potential
https://chem.libretexts.org/Bookshelves/Organic_Chemistry/Intermediate_Physical_Organic_(Morsch)/01%3A_Models_of_Chemical_Bonding/1.04%3A_Molecular_orbital_theory-_conjugation_and_aromaticity
https://chem.libretexts.org/Bookshelves/Organic_Chemistry/Intermediate_Physical_Organic_(Morsch)/01%3A_Models_of_Chemical_Bonding/1.04%3A_Molecular_orbital_theory-_conjugation_and_aromaticity/1.4.01%3A_The_H_Prototypical_Species
https://chem.libretexts.org/Bookshelves/Organic_Chemistry/Intermediate_Physical_Organic_(Morsch)/01%3A_Models_of_Chemical_Bonding/1.04%3A_Molecular_orbital_theory-_conjugation_and_aromaticity/1.4.02%3A_Bonding_and_Antibonding_Orbitals
https://chem.libretexts.org/Bookshelves/Organic_Chemistry/Intermediate_Physical_Organic_(Morsch)/01%3A_Models_of_Chemical_Bonding/1.04%3A_Molecular_orbital_theory-_conjugation_and_aromaticity/1.4.03%3A_A_Simple_Molecular-Orbital_Treatment_of_H_Places_Both_Electrons_in_a_Bonding_Orbital
https://chem.libretexts.org/Bookshelves/Organic_Chemistry/Intermediate_Physical_Organic_(Morsch)/01%3A_Models_of_Chemical_Bonding/1.04%3A_Molecular_orbital_theory-_conjugation_and_aromaticity/1.4.04%3A_Molecular_Orbitals_Can_Be_Ordered_According_to_Their_Energies
https://chem.libretexts.org/Bookshelves/Organic_Chemistry/Intermediate_Physical_Organic_(Morsch)/01%3A_Models_of_Chemical_Bonding/1.04%3A_Molecular_orbital_theory-_conjugation_and_aromaticity/1.4.05%3A_Molecular-Orbital_Theory_Also_Applies_to_Heteronuclear_Diatomic_Molecules
https://chem.libretexts.org/Bookshelves/Organic_Chemistry/Intermediate_Physical_Organic_(Morsch)/01%3A_Models_of_Chemical_Bonding/1.04%3A_Molecular_orbital_theory-_conjugation_and_aromaticity/1.4.06%3A_Butadiene_is_Stabilized_by_a_Delocalization_Energy
https://chem.libretexts.org/Bookshelves/Organic_Chemistry/Intermediate_Physical_Organic_(Morsch)/01%3A_Models_of_Chemical_Bonding/1.04%3A_Molecular_orbital_theory-_conjugation_and_aromaticity/1.4.06%3A_Butadiene_is_Stabilized_by_a_Delocalization_Energy/1.4.6.01%3A_Application_of_the_MO_Method_to_13-Butadiene
https://chem.libretexts.org/Bookshelves/Organic_Chemistry/Intermediate_Physical_Organic_(Morsch)/01%3A_Models_of_Chemical_Bonding/1.04%3A_Molecular_orbital_theory-_conjugation_and_aromaticity/1.4.07%3A_Molecular_Orbitals_of_Conjugated_Pi_Systems
https://chem.libretexts.org/Bookshelves/Organic_Chemistry/Intermediate_Physical_Organic_(Morsch)/01%3A_Models_of_Chemical_Bonding/1.04%3A_Molecular_orbital_theory-_conjugation_and_aromaticity/1.4.08%3A_Benzene_and_Aromaticity
https://chem.libretexts.org/Bookshelves/Organic_Chemistry/Intermediate_Physical_Organic_(Morsch)/01%3A_Models_of_Chemical_Bonding/1.04%3A_Molecular_orbital_theory-_conjugation_and_aromaticity/1.4.08%3A_Benzene_and_Aromaticity/1.4.8.01%3A_Huckel's_4n__2_Rule
https://chem.libretexts.org/Bookshelves/Organic_Chemistry/Intermediate_Physical_Organic_(Morsch)/01%3A_Models_of_Chemical_Bonding/1.05%3A_Comparison_of_the_Resonance_and_Molecular-Orbital_Methods
https://chem.libretexts.org/Bookshelves/Organic_Chemistry/Intermediate_Physical_Organic_(Morsch)/01%3A_Models_of_Chemical_Bonding/1.05%3A_Comparison_of_the_Resonance_and_Molecular-Orbital_Methods/1.5.01%3A_Which_Is_Better-_MO_or_VB
https://chem.libretexts.org/Bookshelves/Organic_Chemistry/Intermediate_Physical_Organic_(Morsch)/01%3A_Models_of_Chemical_Bonding
https://chem.libretexts.org/Bookshelves/Organic_Chemistry/Intermediate_Physical_Organic_(Morsch)/01%3A_Models_of_Chemical_Bonding?no-cache
https://www.uis.edu/chemistry/faculty/morsch/

