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Cells Are Made From a Few Types of 

Atoms 

● The structure of atoms 

– Protons, neutrons, electrons etc. 

● Atomic weight 

● Mole 

● Cells are made of only a small selection of 

these elements. 





How Atoms Interact: atomic bonds 

● Electrons are in continuous motion around 

the nucleus, following rules of quantum 

physics. 

– They occupy discrete states: electron shell 

● An atom whose outermost shell is entirely 

filled with electrons is especially stable and 

therefore chemically unreactive. 

– Inert gases: Helium (2 electrons), neon (2 + 8), 

and argon (2 + 8 + 8) 

– Hydrogen: only one electron and only a half-filled 

shell, is highly reactive 





Chemical bonds: covalent and 

ionic 













Non-covalent Interactions Help 

Bring Molecules Together in Cells 

● Ionic bonds.  

● Hydrogen bonds.  

● van der Waals attractions 

● Hydrophobic force 



STRENGTH (kcal/mole)

BOND TYPE LENGTH (nm) IN VACUUM IN WATER

Covalent 0.15 90 90

Noncovalent: ionic 0.25 80 3

hydrogen 0.30 4 1

van der Waals attraction (per atom) 0.35 0.1 0.1







Cells Contain Four Major Families 

of Small Organic Molecules 

● Sugars Provide an Energy Source for Cells 

and Are the Subunits of Polysaccharides 

● Fatty Acids Are Components of Cell 

Membranes 

● Amino Acids Are the Subunits of Proteins 

● Nucleotides Are the Subunits of DNA and 

RNA 
























