
CHE144 
Matter 

Molecular Bonding and shapes 
- Chemical bond – an attractive force that allows atoms to be closely associated. 

- Noble gases have very stable electron configurations because: 

o High ionisation energies 

o Low electron affinities 

o Lack of chemical reactivity 

- Dipole moment (µ) is a quantitative measure of molecular polarity, its units being 

Debye (D). 

- The more resonance structures you have, the more stable the molecule since electron 

density is shared. 

- The actual molecular structure is an average/hybrid of the resonance structures. 

- Chemical species that have an odd number of electrons are called free radicals (very 

reactive). 

- Atoms of the 3rd group can form molecules with only three bonds/6 electrons on the 

central atom and still be stable. 

- Period 3+ have expanded because of the d-orbitals. 

- Molecular geometry- ignores the lone pair electrons (5) – shape of the bonding 

electrons 

- Electron geometry – takes into account the lone pair electrons. 

 
- VSEPR- minimises repulsion between electron domains. 

- Overlap of orbitals creates bonds. 

- Orbital hybridisation – mixing of atomic orbitals to produce equal number of hybrid 

orbitals (only sigma bonds) 

- The energy of the hybrid orbital is in the middle of the s and p orbitals. 

- The number of hybrid orbitals needed equals the number of bonds from the central 

atom. 

- Electron geometries 

o SP hybrid = linear 

o SP2 hybrid = trigonal planar 

o SP3 hybrid = tetrahedral 

- Pi (π) bonds formed by an overlap 

of adjacent unhybridised p orbitals 

with multiple bonds 

-  



- A double bond is one sigma bond and one pi bond. 

- A triple bond is one sigma bond and two pi bonds. 

- Same bond length= same energy 

- Molecular geometry does still include electron geometry 

o Linear    180˚    2b,0l 

o Trigonal Planar   120˚    3b,0l 

o Tetrahedral   109.5˚    2b,1l  

o Trigonal pyramidal  107˚    4b,6l 

o Trigonal bypriramidal  90˚ with perpendicular 120˚ 3b,1l 

o Octohedral   90˚    5b,0l 

o Bent    104.5˚    6b,0l 

- Lone pairs take up more space. 

- Lone pairs squash bonding pairs and therefore decrease the other bond angles. 

- Conjugation creates resonance structures. 

- Benzene- all the carbons have three electron domains therefore are all trigonal planar 

and therefore are more flat. 

- The more conjugated a molecule is the lower energy is needed. 

- The longer the conjugated bonds, the wider the wavelengths. 

- Main energy level is the period an atom is in on the periodic table 

- Subshell is a type of orbital 

- Heisenberg’s Uncertainty Principle- can’t precisely know both the energy and location 

of an electron  

- n^2 = the number of shells 

- n^2 x 2= number of electrons 

- Hund’s rule- Maximise unpaired spin. 

- Only central atom is hybridised. 

- Covalent bonds- need to balance forces from bringing nuclei and electrons together 

- If overall electrostatic force is attractive then you have a bond 

- Most of the electron density is between the two nuclei. 

- Electronegativity – ability of an atom in a molecule to attract electron density. 

 


