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Chemistry

PRESENTATION TITLE

Chemistry

• Chemistry is the study of the smallest forms of 
matter and their interactions.

• Matter is anything that has mass and takes up 
space.

• Generally, chemistry deals with the study of matter 
known as atoms and molecules.
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Atoms

Atoms

• are the smallest units of matter that have unique 
properties

• are extremely small

• are composed of smaller components called 
subatomic particles

• exist in roughly 90 different naturally-occurring 
varieties known as elements
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Elements

Elements

• are the names given to the 90 or so types of atoms 
around us

• in addition to a name, each element has a chemical 
symbol assigned to it 

• each have unique properties that distinguish them 
from the other elements

• certain elements are more common in the human 
body than others

• are arranged and organized into a Periodic Table of 
Elements
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Atomic Structure

Atoms are composed of smaller forms of matter 
called subatomic particles:

• protons

• neutrons

• electrons
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Atomic Structure

Protons

• located in a cluster at the center of the atom, called 
its nucleus

• carry a positive electrical charge

• have a mass of 1 atomic mass unit (a.m.u. or just 
unit)
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Atomic Structure

Neutrons

• found clustered in the nucleus of the atom

• have no electrical charge (neutral)

• have a mass of 1 a.m.u.
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Atomic Structure

Electrons

• orbit the nucleus at specific distances at the speed 
of light

• have a negative electrical charge

• have such an insignificant mass that it is effectively 
zero (no significant mass) 

8/22/2017 © St. Catherine University 9

Properties of Atoms

Atomic Number

• number of protons in the nucleus.  This also 
determines what type of element it is.  All atoms of 
the same element have the same number of  
protons.

Atomic Mass

• the mass of the atom

• number of protons plus the number of neutrons.  
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Electron Location

Electrons orbit the atom’s nucleus at specific 
distances called energy levels.

• each level is numbered 1-7 from the closest to the 
nucleus to the furthest

• electrons prefer to orbit in the lowest energy level 
possible (closest to the nucleus as they can get)

• each level can only hold a certain maximum number 
of electrons before forcing additional ones to orbit 
in higher levels:

– Level 1: 2 electrons maximum

– Levels 2-8: 8 electrons maximum

8/22/2017 © St. Catherine University 12



7

Valence Electrons

An atom’s valence electrons are only the ones found 
in the outermost energy level of the atom.

They are important in determining an atom’s behavior 
with other atoms.
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Neutrality

An atom is considered neutral if it has no overall 
electrical charge.

An atom is neutral if it has an equal number of 
protons and electrons.
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Stability

An atom is considered stable if its outermost energy 
level is full.

Atoms have a strong desire to become stable if they 
are not already by either completing a current energy 
level by gaining electrons or by eliminating a current 
energy level by losing electrons.

Atoms can become stable by taking electrons away 
from other atoms, by allowing electrons to be taken 
away by other atoms, or by sharing electrons with 
other atoms.
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Ions

Ions are atoms that have an overall positive or 
negative charge.

They become this way by gaining or losing electrons 
to achieve stability.

Positive ions = cations

Negative ions = anions
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Molecules

Sometimes atoms become bonded to other atoms.  
A combination of two or more atoms bonded 
together is called a molecule.  

Molecules can be small:

or large: 

Bonds

A bond is any attractive force between two atoms.

There are three main types of bonds that hold atoms 
together:

– Ionic bond

– Covalent bond

– Hydrogen bond
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Ionic Bond
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NaCl

Covalent Bond
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Hydrogen Bond
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Hydrogen Bonds

Solutes, Solvents, and Solutions

Solutes are small particles of a substance placed into 
and mixed with a fluid. 

Solvents are the fluids that solutes are placed into.

A solution is mixture of a very small-sized solute 
mixed in a solvent until the solute is evenly mixed and 
suspended within the solvent without any settling.
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Electrolytes

• A molecule that breaks into ions when placed into 
water.

• Essential for nerve and muscle functions.

• Most common ions are Na+, K+, Ca 2+, Mg 2+, Cl -.

Acids and Bases

• 2 really important types of electrolytes:

– Acids: electrolytes that releases a hydrogen ion (H+) when 
placed into water.  Also called hydrogen donors.

– Bases: electrolytes that accept hydrogen ions when placed 
in water.
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pH Scale

• Used to measure relative acidity.

• Measures amount of H+

• Read on a scale of 0 - 14.  0 being extremely acidic, 
14 being extremely basic, and 7 is neutral.
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Organic vs. Inorganic

• Organic molecules

– Composed primarily of the element carbon

– Lipids, proteins, carbohydrates, nucleic acids, etc.

• Inorganic molecules

– Do not contain carbon

– Example: water, salt, etc.

Carbohydrates

• Most commonly known as sugars and starches.

• Many end in “-ose”.

• Primarily used by the body for energy

• Composed of carbon, hydrogen, and oxygen atoms

• The basic building block for carbohydrates is a 
ring-like structure with 6 carbons, 12 hydrogens, 
and 6 oxygens.  C6H12O6
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Monosaccharides

Monosaccharides are the simplest forms of 
carbohydrates.

They are used for energy and as building blocks 
(monomers) of larger carbohydrates.
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Disaccharides

• two monosaccharides bonded together

• sucrose, lactose, maltose
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Polysaccharides

• long chains of monosaccharides

• used by plants for structure (cellulose) and energy 
storage (starch)

• used by animals for energy storage (glycogen)

8/22/2017 © St. Catherine University 31

Glycogen

Lipids

• composed of carbon, hydrogen, and oxygen atoms

• many atoms of carbon and hydrogen, very few of 
oxygen

• frequently exist as linear carbon chains, others are 
four rings of carbon bonded together

• hydrophobic

• variety of functions in the body, depending on the 
type of lipid
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Lipids

1. Fatty Acids

• single chain of four or more carbon atoms surrounded by 
hydrogen atoms and with an acid group on one end

• can be saturated or unsaturated

• used for energy and for building more complex lipids

Lipids

2. Triglycerides

• group of three fatty acids attached to a glycerol molecule

• used to store fatty acids in adipose (fat) tissue for energy

• in substantial quantities, triglycerides provide thermal 
insulation and cushioning
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Lipids

3. Phospholipids

• two fatty acids attached to a phosphate molecule

• phosphate end (head) is hydrophilic

• fatty acids (tails) are hydrophobic

• used to create membranes around cells and organelles
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Phosphate Head

(hydrophilic)

Fatty Acid Tails

(hydrophobic)
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Lipids

4. Steroids

• four rings of carbon atoms bonded together

• cholesterol is used to stabilize plasma membranes around 
cells and to create the other types of steroids

• other steroid molecules are used as hormones (chemical 
messengers) for communication from cell to cell.
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Cholesterol

Proteins

• composed of carbon, hydrogen, oxygen and 
nitrogen atoms

• have a wide range of functions
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Proteins

Amino Acids

• 20 different kinds of amino acids

• some are essential (need to be eaten), some are not 
(can be made within us)

• assembled using peptide bonds

• peptides are chains of fewer than 50 amino acids; 
proteins have 50 or more

Proteins

An example of 4 amino acids
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Proteins

Functions

• structure 

• communication

• membrane transport

• catalysis

• recognition

• protection

• movement

• cell adhesion
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Nucleic Acids

• large molecules involved in the process of how to 
make proteins

• DNA

• RNA
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Adenosine Triphosphate

• molecule consisting of an adenosine bonded to 
three phosphate groups.

• stores energy released from the breakdown of 
carbohydrates and other compounds

• used by all of the cells for their available energy


