
CH. 2 WARM-UP
• What is the difference between an atom, element and 

compound?

• What are the 3 main components of an atom?  What are their 
charges?

• What type of bond is found in:

• H2O?

• KCl?

• C6H12O6?

• N2?

• Ba(OH)2 ?



CH. 2A WARM-UP

• List 1 trace mineral found in living things and its 
purpose in the body.

• What is the difference between a polar and nonpolar 
substance? Name an example of each.

• What types of molecules can form hydrogen bonds? 
Explain.

• Draw a possible chemical structure diagram of 
C6H12O6.



CHAPTER 2

THE CHEMICAL CONTEXT OF LIFE



WOOD ANTS & ACID

Ants shoot formic acid to defend themselves from 
attacks from predators (birds).



YOU MUST KNOW

• The three subatomic particles and their significance.

• The types of bonds and how they form.



CONCEPT 2.1

MATTER CONSISTS OF CHEMICAL 
ELEMENTS IN PURE FORM AND IN 
COMBINATIONS CALLED COMPOUNDS



ELEMENTS & COMPOUNDS

ELEMENT
• Can’t be broken down 

by chemical means to 
other substances

• Ex. hydrogen (H), 
nitrogen (N)

COMPOUND
• 2 or more different 

elements combined in a 
fixed ratio

• Ex. H2O, CO2



ELEMENTS OF LIFE

• 25 elements

•96% : O, C, H, N

•~ 4% : P, S, Ca, K & trace elements (ex: Fe, I)

Hint: Remember CHNOPS





CONCEPT 2.2

AN ELEMENT’S PROPERTIES DEPEND ON 
THE STRUCTURE OF ITS ATOMS



ATOMIC STRUCTURE

• ATOM = smallest unit of matter that retains 
properties of an element



SUBATOMIC PARTICLES

Mass

(dalton or AMU)

Location Charge

neutron ~1 nucleus 0

proton 1 nucleus +1

electron negligible shell -1



Symbol
4

2
He

Atomic # (protons or 
electrons)

Mass # (protons + neutrons)



ISOTOPES

• Atoms of the same element that differ in their number of 
neutrons

• Radioactive isotopes are used in medical diagnostics (tracer 
molecules, imaging like PET scans)

• Uncontrolled exposure causes harm



ISOTOPES OF CARBON



Electrons exist only at fixed levels of 
potential energy called electron shells





VALENCE ELECTRONS



CONCEPT 2.3

THE FORMATION AND FUNCTION OF 
MOLECULES DEPEND ON THE 
CHEMICAL BONDING BETWEEN 
ATOMS



CHEMICAL BONDS
• Atoms will interact with other atoms in order to 

complete their valence shell

• These interactions are called chemical bonds

• The strongest types are COVALENT and IONIC bonds



CHEMICAL BONDS
➢Covalent Bonds

• When a pair of electrons is shared 
by two atoms

• Requires physical overlap of valence 
shells

• Two or more atoms held together 
by covalent bond = molecule



POLAR & NON-POLAR COVALENT BONDS

• POLAR - electrons are shared unequally due to 
differences in electronegativity

• The higher an atom’s affinity for electrons, the 
more electronegative it is.

• Results in partial charges on the molecule 

• Eg. H20

• NON-POLAR – electrons are shared equally

• Eg. O2 or H2











FIGURE 2.8 Covalent bonding in four molecules



CHEMICAL BONDS CONTINUED

➢ Ionic

• Involves a transfer of valence electrons

• Results in positively and negatively charged ions

• Metals lose electrons (cations +)

• Non-metals gain electrons (anions -)

• Ex. Na+Cl-

• Affected by environment (eg. water)





WEAK BONDS
➢Hydrogen Bonds
• H atom in polar covalent molecule bonds to electronegative 

atom of other polar covalent molecules
• The partial charges on these atoms creates a weak 

electrostatic interaction



WEAK BONDS…
➢Van der Waals Interactions
• Slight, fleeting attractions between atoms and molecules 

when close together
• Weakest bond
• Eg. gecko toe hairs + wall surface



BONDS

Covalent Ionic Hydrogen

All important to life

Form cell’s molecules
Quick reactions/ 

responses

H atoms bonds to 
other electronegative 

atoms

Strong bond
Weaker bond 

(esp. in H2O – ions*)
Even weaker

Made and broken by chemical reactions



A MOLECULE’S STRUCTURE (SHAPE)

AFFECTS A MOLECULE’S FUNCTION

➢ Similar shaped molecules can mimic one 

another
• morphine, heroin, opiates mimic natural endorphins

• They can all bind to the same receptor

• They help to block pain



CONCEPT 2.4

CHEMICAL REACTIONS MAKE AND 
BREAK CHEMICAL BONDS.



CHEMICAL REACTIONS
• Reactants→ Products

• Eg. 6CO2 + 6H2O → C6H12O6 + O2

• Some reactions are reversible:

• Eg. 3H2 + N2 2NH3

• Chemical equilibrium: point at which forward and 
reverse reactions offset one another exactly

• Reactions still occurring, but no net change in concentrations 
of reactants/products



CONCEPT 2.5

HYDROGEN BONDING GIVES WATER 
PROPERTIES THAT HELP MAKE LIFE 
POSSIBLE ON EARTH


