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CRASH COURSE CHEMISTRY: THE HISTORY OF 
ATOMIC CHEMISTRY



ATOMS

The atom is the most basic unit of matter.

Atoms are incredibly small. Placed side by side, 100 million atoms would make a row 
about 1 cm long (about width of your little finger).

Atoms are made of subatomic particles called protons, neutrons, and electrons.

Protons and neutrons are found in the nucleus of the atom. Protons have a positive
charge. Neutrons have no charge, they are neutral.

Electrons are negatively charged and much smaller than protons. Electrons are in 
constant motion in the space surrounding the nucleus.

Atoms have equal numbers of protons and electrons. This makes atoms electrically 
neutral.



ELEMENTS & ISOTOPES

A chemical element is a pure substance that consists entirely of one type of atom.

More than 100 elements are known, but only about two dozen are commonly found in 
living organisms.

Elements are represented by one or two letter symbols. Ex: C, O, Na, and Ca

The number of protons in the nucleus of an element is called the atomic number. This is 
unique for every element.  Ex: Carbon has an atomic number of 6. This means every 
carbon atom in the universe has 6 protons in its nucleus.



PERIODIC TABLE OF THE ELEMENTS



ELEMENTS ESSENTIAL TO HUMAN LIFE



ELEMENTS ESSENTIAL TO LIFE



ATOMIC STRUCTURE PRACTICE ACTIVITY

Color Code Periodic Table

Periodic Table Practice

Sketching Atoms

Periodic Table BINGO



ELEMENTS & ISOTOPES

Atoms of an element may have different numbers of neutrons. Ex: All atoms of carbon 
have 6 protons in the nucleus. Some have 6 neutrons, some have 7, and a few have 8.

Atoms of the same element that differ in the number of neutrons they contain are 
called isotopes.

The total number of protons and neutrons in the nucleus is called the mass number.

Isotopes are identified by their mass number. Ex: Carbon-12, Carbon-13, and 
Carbon-14 are all isotopes of the element Carbon.

Because they have the same number of electrons, all isotopes of an element have the 
same chemical properties.



ELEMENTS & ISOTOPES

Some isotopes are radioactive, meaning that their nuclei are unstable and break 
down at a constant rate over time.

The radiation these isotopes give off can be dangerous, but radioactive isotopes 
have a number of important scientific uses.

Geologists can determine the age of rocks and fossils by analyzing the isotopes 
found in them.

Radiation from certain isotopes can be used to detect and treat cancer.

Radioactive isotopes can also be used as “tracers” to follow the movements of 
substances within organisms.



WHAT ARE RADIOACTIVE ISOTOPES?



CHEMICAL COMPOUNDS

In nature, most elements are found combined with other elements in compounds.

A chemical compound is a substance formed by the chemical combination of two or 
more elements in definite proportions.

Chemical formulas are used to represent compounds. Ex: Sodium Chloride (table salt) 
has a formula of NaCl. This shows that there is a 1:1 proportion of sodium to chlorine 
atoms in each molecule of NaCl.

The physical and chemical properties of a compound are usually very different from 
those of the elements from which it is formed. Ex: Na is an explosive metal and Cl is a 
poisonous gas. NaCl is safe to eat!

There are 2 main types of bonds that hold compounds together: ionic and covalent.



CHEMICAL BONDS: IONIC BONDS

An ionic bond is formed when one or more electron is transferred from one atom to 
another. 

An atom that loses an electron becomes positively charged. 

An atom that gains an electron becomes negatively charged.

Charged atoms are called ions.

These oppositely charged ions have a strong attraction for one another, forming ionic 
bonds.



CHEMICAL BONDS: COVALENT BONDS

Sometimes electrons are shared by atoms instead of being transferred.

When electrons are shared, they actually travel around the nuclei of both atoms, 
forming a covalent bond.

When atoms share 2 electrons, it is called a single covalent bond.

Sometimes atoms share 4 electrons which is called a double covalent bond.

In a few cases, 6 are shared resulting in a triple covalent bond.

The structure that results is called a molecule. 

The molecule is the smallest unit of a compound.



DOGS TEACHING CHEMISTRY: CHEMICAL BONDS



ORGANIC & INORGANIC COMPOUNDS

Living things are made of organic compounds, and they produce organic compounds.

Organic compounds are made of carbon (and usually hydrogen) atoms joined by 
covalent bonds. Other elements may also be present.

Carbon is really good at making LOTS of different                                         
compounds! There are millions of organic compounds.

Inorganic compounds lack carbon atoms.



HYDROCARBONS

Hydrocarbons are compounds that contain only carbon and hydrogen atoms.

Crude oil and petroleum products are made up primarily of hydrocarbons.

Some hydrocarbons (and the products created by burning them) are toxic. 

Some hydrocarbons can cause cancer.                                                                 
Ex: cigarette smoke 

Hydrocarbons in car exhaust can cause smog.

This photo is of smog in Los Angeles.



MACROMOLECULES

Proteins, nucleic acids, carbohydrates, and lipids are macromolecules and are the 
building blocks of life.

Organic compounds can form long chains called polymers.

Three types of polymers are essential for life: proteins, nucleic acids, and 
carbohydrates.

Lipids are not polymers but are also essential to life.

Macromolecules means large molecules.



MACROMOLECULES ARE ALSO CALLED 
BIOMOLECULES



MACROMOLECULES ACTIVITY

Macromolecule Sort Activity



WATER

Water is a unique compound with several unusual properties that make it essential to 
life.

Water covers more than 70% of Earth’s surface.

Water’s abundance is the primary reason there is life on Earth.

Scientific evidence demonstrates that life originated in water and stayed there for 3 
billion years before moving onto land.

Every organism, even if it lives only on land, relies on water for its survival.



WATER



PROPERTIES OF WATER

Water is our most familiar compound and has unique chemical properties.

Water is made up of 1 oxygen atom and 2 hydrogen atoms.

Cohesion: Water is sticky! Water molecules stick to each other. Ex: surface tension

Resistance to Temperature Change: It takes A LOT of energy to make water hot! This 
special property helps stabilize aquatic environmental systems and climates.

Ice Density: Ice floats! Usually substances get denser when they freeze (become a 
solid). Not water! Plants and animals can survive under floating ice!

Universal Solvent: Water can create solutions with MANY other molecules. More than 
any other substance!



PROPERTIES OF WATER



WHAT IS WATER POLLUTION?



PROPERTIES OF WATER ACTIVITY

Properties of Water Lab



ACIDS, BASES, AND PH

In any water solution, a small number of water molecules separate into ions (or 
charged atoms).

Each separation results in a hydrogen ion (H+) and a hydroxide ion (OH-).

Pure water has equal amounts of these ions, so it is neutral.

Solutions with more H+ ions are acids.

Solutions with more OH- ions are bases.

The acidity or alkalinity of a solution is described by the pH scale.

The pH scale runs from 0 to 14. A pH of 7 is neutral.



ACIDS, BASES, AND PH



ACIDS, BASES, AND PH ACTIVITY

Acids, Bases, and pH Lab

pH of a Pond Data Analysis 




