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ATOMS ARE THE BUILDING 

BLOCKS OF MOLECULES

• Life is composed of matter

• Matter: 

• occupies space 

• has mass

• Elements are unique forms of matter

1. Specific chemical properties

2. Specific physical properties



ELEMENTS AND THE LIVING WORLD

• Elements cannot be broken down into smaller substances

• Each element is designated by a chemical symbol (one or 

two letters)

• Sulfur = S

• Calcium = Ca

• Four most common elements of living organisms

• Carbon C

• Oxygen = O

• Hydrogen = H

• Nitrogen = N



ELEMENTS AND THE LIVING WORLD

Element Life 

(Humans)

Atmosphere Earth’s Crust

Oxygen (O) 65% 21% 46%

Carbon (C) 18% trace trace

Hydrogen (H) 10% trace 0.1%

Nitrogen (N) 3% 78% trace

Comparing the elements of living 

organisms to the non-living world





ATOM

https://drive.google.com/file/d/12xJGghg8C2TN3SVkXIxs5QoQOe6u_PeR/view?usp=sharing










KEY PROPERTIES OF SUB-ATOMIC PARTICLES

Charge Mass (amu) Location

Proton +1 1 nucleus

Neutron 0 1 nucleus

Electron -1 0 orbitals



Atoms of each element have a standard number of protons 
and electrons

• Atomic Number is the number of protons 

• Each element has a distinct atomic number 

• Atomic Mass is the mass of the atom, roughly equal to 
number of protons and neutrons

• The number of neutrons can vary in an element

• Elements with different number of neutrons are isotopes

• Electrons don’t need to be included in calculation of atomic mass

• Atomic mass is expressed in atomic mass units (amu)

• We can calculate the number of neutrons in an element by 
subtracting the atomic number from the atomic mass

WHAT’S THE DIFFERENCE BETWEEN 

ATOMIC NUMBER AND ATOMIC MASS?



FIGURE 2.3 ATOMIC MASS VS. ATOMIC NUMBER

Carbon has an atomic number of six, and two stable 

isotopes with mass numbers of twelve and thirteen, 

respectively. Carbon-12’s atomic mass is approx. 12.11.



https://drive.google.com/file/d/1vXEbTHuj5xf62IzvraqABRrfg0ExdE0C/view?usp=sharing
https://drive.google.com/file/d/1vXEbTHuj5xf62IzvraqABRrfg0ExdE0C/view?usp=sharing


ISOTOPES

Forms of an element with different numbers of 

neutrons, and thus different mass numbers

Example:
1H has 0 neutrons
2H has 1 neutron
3H has 2 neutrons



ISOTOPE SIMULATION

https://phet.colorado.edu/sims/html/isotopes-and-atomic-

mass/latest/isotopes-and-atomic-mass_en.html

https://phet.colorado.edu/sims/html/isotopes-and-atomic-mass/latest/isotopes-and-atomic-mass_en.html


ISOTOPES CAN BE USED AS A RESEARCH TOOL

The age of carbon-containing remains less than about 50,000 years old, such as this 
pygmy mammoth, can be determined using carbon dating.

For older objects, scientists analyze the presence of isotopes of uranium (which decays 
to lead), potassium, or rubidium.

Radioisotopes – isotopes that 

emit neutrons, protons, and 

electrons 

Radiometric dating takes 

advantage of this natural 

phenomenon

Example: Over time Carbon-14 

decays to Nitrogen-14. 

Researchers can compare 

Carbon-14 in atmosphere to 

carbon-14 in fossils remains and 

estimate fossil age 
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https://drive.google.com/file/d/1KCYYmmFMpFOlrXHDFeAX7ezvaXP3ECva/view?usp=sharing






































ELECTRONS DETERMINE 

HOW ATOMS INTERACT

Chemical reactions are changes in 

distribution of electrons between atoms



• Reactants – substances used at 

beginning of reaction

• Products – substances formed at the end 

of the reaction

2H2O2 2H2O + O2

CHEMICAL REACTIONS

Reactants                           Products               



2H2O2 2H2O + O2 

Irreversible reaction: proceeds in one 
direction until all the reactants are used up

HCO3
- + H+ H2CO3

Reversible reaction: Reactants are 
converted to products but some product can 
be converted back to reactant

CHEMICAL REACTION CAN BE 

REVERSIBLE OR IRREVERSIBLE 



Chemical bond: the attractive force that links 

atoms together to form molecules

HOW DO ATOMS BOND TO FORM 

MOLECULES?



2.9 COVALENT BONDS – ELECTRONS ARE SHARED

Two or more atoms may bond with each other to form a 

molecule.

When two hydrogens and an oxygen share electrons via 

covalent bonds, a water molecule is formed.



MORE THAN ONE SET OF 

ELECTRONS CAN BE SHARED

The oxygen atoms in an O2 molecule are joined by a 

double bond.



IONIC BONDS – ATOMS GIVE UP OR GAIN

ELECTRONS

In the formation of an ionic compound, metals lose 

electrons and nonmetals gain electrons to achieve an 

octet.



https://www.youtube.com/watch?v=3jwAGWky98c&feature=youtu.be
https://www.youtube.com/watch?v=3jwAGWky98c&feature=youtu.be
















Cohesion

Water molecules at the 

liquid-gas interface 

stick together due to 

hydrogen bonding

COHESION IN WATER

https://bealbio.wikispaces.com/Period+2+Chem+ch+3





COHESION ALLOWS FOR DEVELOPMENT OF 

SURFACE TENSION

The weight of the needle is pulling the surface downward; at the same time, the surface 

tension is pulling it up, suspending it on the surface of the water and keeping it from 

sinking. Notice the indentation in the water around the needle. (credit: Cory Zanker)

Surface Tension: capacity of a 

substance to withstand being 

ruptured when placed under 

tension or stress



WATER EXHIBITS UNIQUE PROPERTIES

Capillary action in a glass tube is caused 

by the adhesive forces exerted by the 

internal surface of the glass exceeding 

the cohesive forces between the water 

molecules themselves. (credit:  

modification of work by Pearson-Scott 

Foresman, donated to the Wikimedia 

Foundation)

Adhesion – An attraction between water 

molecules and other molecules

Water moves up tube because the 

molecules of water are attracted to the 

charged surface of the glass tube








































