
Chemistry Review
Worry less about the equations

Worry more about the interactions



Elements

• Made of all one type of atom (unique characteristics)
• State, BP/EP, MP, CP, FlashP, Spec. Heat, etc.

• Trace Elements–Elements that are required, in small 
quantities, for life

• Chemical Rxns = when elements combine to form a 
substance with different properties 

• Nucleus = Protons (+) & Neutrons( ).  
• Electrons (-)



Know Your Electrons

•Proton-Electron Interactions are crucial to molecular 
interaction

•Opposites Attract

•Attraction does not equal reaction (but it can)

• Endergonic vs. Exergonic Reactions
• Always focus on the energy



Electron Shells
•An electron’s energy level is correlated with its average 

distance from the nucleus
• Electrons exist only at fixed levels of energy potential called 

shells (clouds)
• Electrons in the first shell have the lowest potential energy 

(closest to the nucleus) (Valence 2)
• Electrons in the second shell have more potential energy (v8)

• Electrons in the third shell have even more energy (v8)

•An electron can change which shell it occupies if it 
gains/loses exactly the amount of energy required



• Synthesis     A+B -> AB
•Decomposition   AB -> A+B
• Single Displacement (Double Replacement)  AB+C -

>AC+B   
•Double Displacement (Exchange)  AB+CD -> AD+CB

• Percipitate A⁺B⁻ + C⁺D⁻ → A⁺D⁻ + C⁺B⁻
• Acid-Base   H+X + OH-Y -> H2O + XY(salt)

•Combustion 
•Organic (Functional Group Rxn/Interaction)
•Reduction/Oxidation  (Electron Gain/Electron Loss)



Synthesis     A+B -> AB

• Always yield a single product

• May release energy/May require catalyst
• Remember:  Atoms release energy as they become more stable 

(Octet rule)
• Covalent Bond formation increases potential energy putting protons 

(nuclei) in proximity

• Broad term

• IE:  Combustion of Hydrogen Gas & Oxygen Gas to make H2O



Decomposition   AB -> A+B

• Can only start with a single reactant

• The more unstable a reactant the quicker it will decompose (usually 
without any input of energy)

• An example of this would be the electrolysis of water
• (When water passes through an electrical current and decomposes into 

Oxygen and Hydrogen gas.)

• Hydrogen peroxide will decompose (into water and Oxygen) faster in 
sunlight, which is why it generally stored in dark containers



Single Displacement 
AB+C ->AC+B
• Starting material should always be a pure elements reacting with an 

aqueous compound.
• It will create a new aqueous compound and a different pure element.

• Example:  Single displacement rxn of Zinc and (aq)HCl yields Zinc-di-Chloride 
and Hydrogen Gas(Bubbles out)

• Zn + 2HCL(aq)  ZnCl2 + H2



Double Displacement (Exchange) 
AB+CD -> AD+CB

In these reactions, two compounds swap components, 

This is also called an "exchange". 

1.) HCl + NaOH ----> NaCl + H2O



Precipitate Double Displacement
• A precipitation reaction occurs when an ionic substance comes out of 

solution and forms an insoluble (or slightly soluble) solid. 
• (The solid which comes out of solution is called a precipitate). 

• This can occur when two soluble salts (ionic compounds) are mixed 
and form an insoluble one—the precipitate
• A⁺B⁻ + C⁺D⁻ → A⁺D⁻ + C⁺B⁻

• AgNO₃(aq) + NaCl(aq) → AgCl(s) + NaNO₃(aq)

• Ag⁺(aq) + NO₃⁻(aq) + Na⁺(aq) + Cl⁻(aq) → AgCl(s) + Na⁺(aq) + NO₃⁻(aq)

• This is a double replacement reaction, because the silver ion and the 
sodium ion have exchanged partners. 
• It is also a precipitation reaction, because the silver ion and the chloride ion 

are removed from the solution as solid silver chloride.



REVIEW:  Potential of Hydrogen
•pH = Potential of Hydrogen
•Amount of H+ ions present in a solution
•However, the measurement formula for pH is actually 
–log function (algebraic function)
• This means the more H+ ions present in a solution, the 

lower the pH score
• The pH scale, like the metric system, is a base 10 scale.  

This means there are 10 units between each # on the pH 
scale
• IE:  The difference between 4 and 5 on the pH scale is 10 H+

ions



Acids & Bases
• Acids are solutions that contain higher levels of H+ ions than are 

present in pure water
• Remember, the pH scale is a –log function meaning that the higher the # of H+

ions the lower the pH scale score

• This means ACIDS have a pH score of less than 7.

• Pure water has a pH of 7 and is considered to be Neutral

• Bases are solutions that lack H+ ions and instead have high 
concentrations of OH- ions
• This causes bases to have a low potential of hydrogen and 

therefore a high pH scale score
• This means bases have a pH score of more than 7.



Acid-Base Neutralization Double Displacement
• An acid and and base neutralization involves an aqueous acid solution and 

an aqueous base solution combining in a double replacement reaction to 
form a salt and water. 

• Nitric acid plus calcium hydroxide yield calcium nitrate and water
• 2HNO3 + Ca(OH)2 -------> Ca(NO3)2 + 2H2O 

• (HNO3 has a leading hydrogen, usually a tip off that this is an acid 
Ca(OH)2 has a trailing hydroxide usually a tip off that this is a base)
• The positive ion Ca+2 from the base joins the negative ion NO3 from the 

acid to form the salt. Ca(NO3)2 
• The H+ from the acid joins the OH− from the base to form water H2O 

• Since both partners in the reactants are changing to new partners in the 
products this is a double replacement reaction.

• Always in a neutralization reaction the products are two neutral substance 
salt and water. 



Combustion Reaction
• A combustion reaction is when a substance reacts with oxygen and 

releases a huge amount of energy in the form of light and heat. 

• A combustion reaction always has oxygen as one reactant. The 
second reactant is always a hydrocarbon (CH)N

• Combustion is an exothermic reaction, so it releases heat, but 
sometimes the reaction proceeds so slowly that a temperature 
change is not noticeable.

• While the activation energy must be overcome to initiate combustion 
(ie:  using a lit match to light a fire), the heat from a flame may 
provide enough energy to make the reaction self-sustaining.
• combustion of methane

CH4(g) + 2 O2(g) → CO2(g) + 2 H2O(g)



Organic Reaction

• Organic reactions consist of the reaction/interaction of key functional 
compounds (groups) that are attached carbon molecules.

• These functional groups have consistent characteristics that will allow 
general property assignment.

• Crucial in all macromolecule interactions

• May lead to any of the other reactions mentioned
• You will learn these in chapter 4 & 5

• IE:  Methyl groups binding to Cytosine nucleotide bases (causing DNA 
compression)



Oxidation/Reduction Reaction
• An oxidation-reduction reaction is any chemical reaction in 

which the oxidation number of a molecule, atom, or ion 
changes by gaining or losing an electron.

• Redox reactions are comprised of two parts, a reduced half 
and an oxidized half, that always occur together. 
• The reduced half gains electrons and the oxidation number 

decreases, while the oxidized half loses electrons and the 
oxidation number increases.

• There is no net change in the number of electrons in a redox 
reaction. Those given off in the oxidation half reaction are taken 
up by another species in the reduction half reaction.
• OIL RIG  Oxidation Is Loss; Reduction Is Gained

• Zn+2H+→Zn2++H2   



Atomic Number

• The number of protons not only tells you what the positive charge is, 
it also tells you of the atoms atomic number.

• Its atomic number tells you what Element the atom is

• Remember**  An Element consists of entirely ONE type of atom
• -Change the # of protons & you change the type of atom (which changes the 

element)



Periods & Families
• The periodic table is a useful tool that organizes all of the 

chemical elements known to man.

• It tells us the atomic #, atomic mass, and electron “orbits” of each 
element

• It is also arranged specifically into periods and families that tell 
us things about the elemental behavior

• The Period is the horizontal row on the table and shows 
important relationships of behavior such as the relationship 
between transition metals

• The Family (also called group) is the vertical column in the table 
and shows electron activity and behavior



Isotope

• When you change the number of Neutrons in an atom you get what is 
called an



Isotopes & a Mass Number

• Every element on the periodic table has a specific Mass Number

• This number indicates the mass of the atom

• The mass comes primarily from the protons & neutrons in an atom

• Therefore, having a different number of neutrons (Isotope) will 
change the mass number

• Isotopes are represented by adding the mass number to the atom 
symbol





Radioactive Isotopes

• Many isotopes are unstable in their natural forms

• This instability can make radioactive material hazardous to living 
material 
• It can cause changes (mutations) in DNA that can lead to cancer

• If used correctly, however, radioactive isotopes have very important 
uses
• Chemical tracers, military tracers, chemotherapy, carbon dating



Types of Bonds
•When elements join together they form molecular 

compounds that are hooked together by bonds

•Atoms always want to satisfy their outermost “ring or 
orbit”
• For this class we will consider only the first 2 “orbits.”  The 

first orbit wants 2 electrons and the second wants to form 8.

• There are three types of bonds:
• Covalent Bond
• Ionic Bond
• Hydrogen Bond



•Covalent bonds are reasonably strong bonds in 
which two or more elements share electrons.
• If the electrons are shared equally, it is a non-polar 

covalent bond
• If electrons are not shared equally, it is a polar 

covalent bond
• They do this as a way of satisfying their outermost 

ring of electrons.
•Usually, covalent bonds Require energy to form & 

Release energy when broken



Ionic Bonding
• Is the strongest bonding in which one or more elements 

take an electron from another molecule

•Once the electron is taken, the additional electron 
causes a negative charge on the molecule doing the 
taking

• The molecule that lost the electron has a positive charge 
due to the missing electron

• For this reason the opposite charges cause a strong 
molecular binding
• IE  Table Salt, Na+Cl-, is an ionic bond



Hydrogen Bonding

• Is the Weakest form of bonding that occurs as an 
interaction of a hydrogen atom with an 
electronegative atom, such as nitrogen, oxygen or 
fluorine 

•This should not be confused with a covalent bond to 
hydrogen. 

•This weak bond can occur spontaneously and breaks 
apart very easily



•Hydrogen bonds:  Because water is a polar molecule it 
can form hydrogen bonds

• This allows water to have certain properties:
• Cohesion is the attractive force between molecules of the 

same substance 
• This allows water to stick to itself

• This is why water beads on a window

• This is why some organisms can stand on top of water

• Adhesion is the attraction between molecules of different 
substances
• This allows for water to stick to other things

• This is why water moves up the xylem of a plant



Van Der Waals Forces

•When molecules are close together, a slight attraction 
can occur between the positively and negatively 
charged regions of nearby molecules
• POLAR COVALENT BONDS
• This does not require the molecules to have a specific or 

complete charge
• THIS HAPPENS WITH WATER


