
CHEMISTRY!!!



Part One:

The Basic Atom
The Periodic Table



The Basic Atom



Basic Atom Vocabulary

Nucleus - The very dense region, 
consisting protons and neutrons, at the 
center of an atom. 

Proton - A subatomic particle in the nucleus
with a positive (+1) electric charge.

Neutron – A subatomic particle in the 
nucleus with no charge (+0). (It is neutral)

Electron – A subatomic particle outside of 
the nucleus with a negative (-1) charge.





Atomic Number – The number of 
protons in the nucleus of an atom.

 In its normal state an atom will have the same 
number of electrons as it has protons.

Atomic Mass – The number of 
protons + neutrons in the nucleus of 
an atom. 

Basic Atom Vocabulary



The Periodic Table Vocabulary

Periods – Each row in the periodic table is 
called a ‘period.’

Groups (Families) – Each column in the 
periodic table is called a group or family.



Periods

Atoms, like onions, have layers of 
electrons.

Each period represents another electron 
shell.

Period one elements have one electron 
shell, period two elements have two 
electron shells… etc.



Silicon is in the third period so it has three
layers of electrons surrounding it.



The properties of elements 
repeat every period.

They repeat ‘periodically’ hence 
the name “Periodic Table”



What happens to density as you move 
across periods?



What happens to ionization energy as you
move across a period? (Ionization energy means ‘how 
hard is it to knock an electron off of the atom’)



Groups/ Families

Elements in a family share similar physical
and chemical properties.

Example: All group one metals will have 
the same reaction in water.

Li + H20  LiOH + H2

Na + H20  NaOH + H2

K + H20  KOH +H2



The Periodic Table Vocabulary

Metals - Like to bond with non-
metals
Non-Metals – Like to bond with 

metals.
Metalloids – Have properties of 

metals and non-metals. Are 
known to bond with either.







Part Two:

Physical and Chemical Properties
Basic Chemistry Vocabulary



What are the chemical and 
physical properties 

associated with metals, 
non-metals, and 

metalloids?



Physical Properties:

Physical properties can be observed 
without fundamentally changing the 
identity of the substance.
You can test any physical property of a 

substance without destroying it.
Examples of physical properties: 

Density
Malleability
Hardness
Boiling Point
Freezing Point
Conductivity



Chemical Properties

Chemical properties can only be observed 
during a chemical change which will change the
identity of the substances.

Once a substance goes through a chemical 
change it is ‘forever’ altered.

Examples of chemical properties:
Flammability
Reactivity



Physical Properties vs. Chemical 
Properties

 No new substances are made 
during physical changes.

 New substances are made during 
chemical changes



Basic Chemistry Vocabulary

Substance 
Mixture
Element 
Atom
Molecule
Compound
Molecular formula



SUBSTANCE

Something with uniform and unchanging 
composition.

Examples:
Pure water – any sample you take will be H2O 

molecules.
Pure Gold – Cut off any chunk and it will be 

made of gold atoms.



Any sample of gold will be made of gold 
atoms, any sample of water will be made 
of water molecules.



MIXTURE

A material composed of two or more 
substances that are not chemically 
combined.

Substances in a mixture can be separated
using their physical properties.



Mixtures

Example:
Sand is not made of one thing, it is a mixture 

of many tiny pulverized rocks that are in no way
connected.

Carbon Dioxide is not made of one thing 
either, it is made of Carbon and Oxygen which 
are chemically combined and cannot be 
separated, hence it is not a mixture.



Mixtures can be separated, Molecules 
Cannot.



ELEMENT

Basic substance on the periodic table.
An element is as simple as a substance 

can get.
Elements combine to make more 

complicated substance.



ATOM

The smallest piece of an element.
Cannot be divided any farther.
A block of silver can be cut in half again 

and again until you have only one silver 
atom. If this atom is divided further it will 
no longer be silver.



MOLECULAR FORMULA

Describes the type & number of 
elements in a molecule.



Three Atoms, Two Elements, One Water 
Molecule.

Molecular Formula = H2O



MOLECULE

Molecule – Two or more atoms joined by 
chemical bonds (all compounds are 
molecules).

Examples:
CO2 – Carbon dioxide
H2O – Water
CH4 – Methane
C12H22O11 – Table Sugar



COMPOUND

Two or more elements joined by 
chemical bonds.

All compounds are molecules.
Not all molecules are compounds.
Example:
Oxygen molecules (O2) have only oxygen in 

them. Since there is only one kind of element it 
is molecule but not a compound.



Part Three:

States of Matter
and Phase Changes



State of Matter

The three states of matter are:
Solid
Liquid
Gas

Most pure substances can exist in any of 
the three states.

The Physical State of matter is related to 
temperature.



Particles of Hot air move faster than 
particles of Cold air.



Temperature and State of Matter

The hotter a substance is, the faster its 
particles move.

Eventually the particles in a solid 
substance vibrate so much that the 
substance liquefies.

 If the liquid particles continue to heat up,
they will eventually have enough speed to 
fly away and evaporate becoming gas.



Gas particles are moving 
too fast to stick together.

 Particles in a liquid are rolling 
over each other and mixing. 
They still have too much kinetic 
energy to form a uniform 
structure.

 Particles in a solid still vibrate, 
but their order remains 
consistent



Phase Changes and Energy

Substances change from one 
state to the other when energy 
flows into or out of the substance.
This is called a Phase Change.





Temperature and Phase Change

 Melting Point – The temperature where a solid 
substance becomes liquid.

 Sublimation Point – The temperature where a solid 
substance becomes gas.

 Freezing Point – The temperature where a liquid 
substance becomes solid.

 Boiling Point – The temperature where a liquid 
substance becomes gas.

 Deposition Point – The temperature where a gaseous 
substance becomes solid.

 Condensation Point – The temperature where a gaseous
substance becomes liquid.



Iodine and Carbon Dioxide
both undergo unusual phase changes 

near room temperature.



Put the following terms in order from 
hottest to coldest:

Melting Temperature
Boiling temperature
Freezing Temperature
Condensation temperature



The temperature of a substance 
CANNOT move beyond a specific 
temperature until it has completely 

changed from one phase to 
another!!



Boiling and Condensation
Point are the same!!

Melting and Freezing
Point are the same!!



Energy Flow and Phase Change

The Boiling point and Condensation point 
of a substance are identical.

Melting point and Freezing point of a 
substance are identical.

Water has a freezing point of 0° degrees 
Celsius.

 If water freezes and melts at zero degrees
why does it change at all?



Whether a substance melts or freezes 
depends on whether energy is flowing 
into it or out of it.



When a phase change occurs energy 
flows into or out of a substance.

When this happens the substance is 
called the system and the rest of the 
universe is called the surround.

When ice melts, heat energy is flowing 
from the surround (the air) into the 
system (the ice).

Energy Flow and Phase Change



Part Four:

Conservation of Mass
Chemical Equations



The Law of Conservation of Mass

Mass in the Universe remains constant.
During a chemical reaction MASS 

CANNOT BE CREATED OR 
DESTROYED.

 In a chemical reaction the mass of the 
products must equal the mass of the 
reactants.



Chemical Equations

Chemical Equations show the molecular 
formulas for the Reactants and the 
Products.

Reactants are the substances you start 
with.

Products are the new substances formed 
during the chemical reaction.



Example Chemical Equation

The combustion of ethanol.
C2H6O + O2  CO2 + H2O
Ethanol and Oxygen React to 

form Carbon Dioxide and Water.
Which substances are products 

and which are reactants?



Conservation of Mass 
Work Sheet



Combustion of Ethanol: Skeleton 
Equation.

C2H6O + O2  CO2 + H2O

A skeleton equation is a chemical equation that is UNBALANCED.
Currently this equation breaks the law of conservation of mass.



Balancing Chemical Equations

 Start with the skeleton equation. None of the 
molecular formulas can be changed from this 
point on, only the number in front of each 
molecule (the coefficient) can be changed.

 Choose an element on one side of the equation.
  Count the number of atoms on the product and 

the reactant sides of the equation. 
 If there is a different number on one side, try 

changing the coefficient in front of the substance
on the other side.



Example: Balancing an equation

C2H6O + O2  CO2 + H2O

The reactant side of the equation has two black carbons 
and the product side has only one. Where did the other 

carbon go?



You can change the coefficients, but 
you cannot change the molecular 

formula
Example:
C2H6O + O2  C2O2 + H2O
NO!!! You Cannot Change the molecular 

formula!! Carbon dioxide is the product, not 
“C2O2”.

C2H6O + O2  2CO2 + H2O
YEA!! You Can change the number of carbon 

dioxides. Now we have two carbons on both 
sides of the equation.

 Notice that we have also increased the number of 
oxygen atoms.



Combustion of Ethanol: Balanced 
Equation.

C2H6O + 3O2  3H2O + 2CO2

Notice that only the number of each substance
has changed, NOT the identity of the substances.



Part Five:

Electron Shells
Chemical Bonding



Chemical Bonding:

Atoms can attach to one another with a 
CHEMICAL BOND.

Chemical reactions occur when atoms 
bond together to form CHEMICAL 
BONDS.

Atoms bond together to get a FULL 
VALENCE ELECTRON SHELL.



Electron Shells
Atoms are surrounded by shells of 

electrons.
Each period on the periodic table 

represents another electron shell.
Most electron shells hold 8 electrons 

(except for energy level one which only 
holds 2 electrons).

The outermost electron shell is called the 
VALENCE SHELL.



Silicon is in the third period so it has 
three layers of electrons surrounding it.

Silicon has Four electrons in its VALENCE 
SHELL



Electron Shells Work Sheet



Electron Dot Pictures.
 Electron dot pictures, 

or “Lewis Dot 
Structures” show you 
how many 
electrons are in 
the valence shell 
of a given element.



Valence Electrons and 
Bonding

Atoms bond together to get a FULL 
VALENCE SHELL.

Each electron shell can hold 8 
electrons, except for shell number one 
which can only hold 2.

Full valence shells make the atom 
stable and happy.

Atoms give, take, or share electrons in 
order to get a full valence shell.



Ionic Bonding
Opposites attract



Sodium has a Problem 

Aww gee, my valence
Shell only has one electron





What Should Sodium Do?

 Steal 7 electrons from
someone else to get a
complete 3rd electron 
shell?

Give one electron 
away to get a 
complete 2nd electron 
shell?



Sodium needs a full valence shell to be
stable

 Atoms cannot steal 
more than 3 electrons
from other atoms.

 Sodium must give up 
one electron from is 
third shell to reveal a 
full second shell 
beneath!! 



If Sodium gives up one electron from its 
valance shell it will reveal a full second 
electron shell.

But who will take my electron?



Chlorine has a Problem

I only have 7 valence electrons…


If only someone would give me 
one more…





 Losing an electron causes 
Sodium to become a +1 
Ion

Gaining an electron causes
Chlorine to become a -1 
Ion

 The opposite charges 
cause Sodium and 
Chlorine to stick together.

 This is called an IONIC 
BOND



IONIC BOND
The Magnetic Force That 

Holds Two Ions Together





Covalent Bonding
Sharing is Caring



Carbon has a Problem

Well Shucks, I only have 4 electrons
In my valence shell  



What Should Carbon Do?

 Steal 4 electrons from
someone else to get a
full 2nd electron shell?

Give up 4 electrons to
reveal a full  1st 
electron shell 
beneath?



Carbon Needs a Full Valence Shell to 
be Stable

 Atoms cannot give or 
take more than 3 
electrons.

What can be done?!

 Carbon will have to 
SHARE electrons.



Ill let you guys use one
of my electrons if I can use
one of yours…

K

Sure!

What eva

Yeah!



Covalent Bond



COVALENT BOND
A chemical bond in which

two atoms share a pair of 
valence electrons



In a Covalent Bond two electrons are 
shared between the two atoms.

Each covalent bond consists of two 
electrons.

Both atoms in the bond get to consider the
shared electrons as part of their valence 
shell.



Covalent bonds



Rules For Chemical Bonding

 All atoms involved in bonding must end with 
full valence shells. (two electrons for the 1st 
shell and eight for all other shells).

 Atoms cannot gain or lose more than 3 
electrons.

 Atoms can share any two electrons to form a 
covalent bond. 

 Atoms can share up to three pairs of electrons to
form three covalent bonds.



Which of the following elements could 
bond? How would they bond?

 Lithium
 Magnesium
 Neon
 Potassium
 Carbon
 Silicon
 Nitrogen
 Oxygen
 Calcium

 Sulfur
 Fluorine
 Chlorine
 Bromine
 Phosphorous
 Sodium
 Hydrogen
 Beryllium
 Argon

Try bonding several pairs, triads, or quartets
of elements.





Part Six:
Recognizing a Chemical Reaction
Determining the Products of a 

Chemical Reaction
Reaction Rates



Recognizing a Chemical Reaction

 During a chemical reaction NEW SUBSTANCES
ARE FORMED!!

 That means that your reactants will be 
gone!!! The products are never the same as 
the reactants!!

 Look for:
Bubbles
Color Change
Temperature Change
Precipitate (Solid substance appearing when two 

solutions are mixed)



Determining the products of a chemical
reaction:

Remember that during a chemical reaction
the atoms in a compound break apart and 
find new partners to bond with.

When determining the products of a 
chemical reaction remember a few simple 
rules…..



Rules for determining the products of a 
reaction:
Determine which elements were in your reactants and 

separate them. (Example: Ethanol (C2H6O) will break 
apart into Carbon, Hydrogen, and Oxygen)

  Once you have determined which elements are 
involved in the reaction you can try to guess which ones
might bond together to form products.

The reactants will not also be the products!!! 
Remember new substances are formed!!



Basic rules for determining the 
products of a reaction:
Metals bond with Non-metals (Note: Hydrogen 

acts as a metal).
The following elements and compounds exist 

as gas at room temperature so if you see 
bubbles it was probably one of these gases:
Hydrogen (H2)
Nitrogen (N2)
Oxygen (O2)
Fluorine (F2)
Chlorine (Cl2)
Carbon-dioxide (CO2)



Advanced rules for determining the 
products of a reaction:
Polyatomic Ions (Ions made from more than one atom)

stay together during reactions and act as one unit. 
These groups of ions act just like simple ions in an ionic 

bond (like Sodium (Na) ions and Chlorine (Cl) ions in 
Sodium Chloride).

Positive ions & negative ions stick together to be 
neutral. 

A list of the common polyatomic ions can be found on 
the next slide. 

 If you see one of these ions in your reactants, it will 
probably also be in your products.

NOTE: the ion will change partners, but the group of 
atoms comprising the POLYATOMIC ION will remain 
intact. 





Things that affect reaction rate:

Temperature
Pressure
Concentration of Reactants
Surface area of reactants



Vocabulary Review!!



Which words best describe the picture?
#1

Substance 
Mixture
Element 
Atom
Molecule
Compound
Molecular 

formula



Which words best describe the picture?
#2

Substance 
Mixture
Element 
Atom
Molecule
Compound
Molecular 

formula



Which words best describe the picture?
#3

Substance 
Mixture
Element 
Atom
Molecule
Compound
Molecular 

formula



Which words best describe the picture?
#4

Substance 
Mixture
Element 
Atom
Molecule
Compound
Molecular 

formula



Which words best describe the picture?
#5

Substance 
Mixture
Element 
Atom
Molecule
Compound
Molecular 

formula



Which words best describe the picture?
#6

Substance 
Mixture
Element 
Atom
Molecule
Compound
Molecular 

formula



Which words best describe the picture?
#7

Substance 
Mixture
Element 
Atom
Molecule
Compound
Molecular 

formula



Which words best describe the picture?
#8

Substance 
Mixture
Element 
Atom
Molecule
Compound
Molecular 

formula



Which words best describe the picture?
#9

Substance 
Mixture
Element 
Atom
Molecule
Compound
Molecular 

formula



Answers:
 Water = H2O, Compound, Molecule, Substance, 3 Atoms, 2 Elements.

 Ethanol = C2H6O, Compound, Molecule, Substance, 9 Atoms, 3 Elements.

 Cyclohexane = C6H12, Compound, Molecule, Substance, 18 Atoms, 2 Elements.

 Oxygen = O2, Molecule, Substance, 2 Atoms, 1 Element.

 Carbon dioxide = CO2, Compound, Molecule, Substance, 3 Atoms, 2 Elements.

 Chlorine = Cl2, Molecule, Substance, 2 Atoms, 1 Element.

 Diamond = CX (repeating), Molecule, Substance, Number of Atoms depends on the 
size of the diamond, 1 Element.

 Glucose Sugar = C6H12O6, Compound, Molecule, Substance, 24 Atoms, 3 
Elements.

 Octane = C8H12, Compound, Molecule, Substance, 20 Atoms, 2 Elements.


