Chemistry 3 – Bay City Public Schools Planning Guide
C3.2x Enthalpy/Hess' Law
Chemical reactions involve breaking bonds in reactants (endothermic) and forming new bonds
in the products (exothermic). The enthalpy change for a chemical reaction will depend on the
relative strengths of the bonds in the reactants and products.
C3.2a Describe the energy changes in photosynthesis and in the combustion of sugar in
terms of bond breaking and bond making.
C3.2b Describe the relative strength of single, double, and triple covalent bonds
between nitrogen atoms. For chemical reactions where the state and amounts of
reactants and products are known, the amount of energy transferred will be the same
regardless of the chemical pathway. This relationship is called Hess's law.
C3.1a Calculate the AH for a given reaction using Hess's Law.
C3.1b Draw enthalpy diagrams for exothermic and endothermic reactions.
C3.1c Calculate the AH for a chemical reaction using simple coffee cup calorimetry.
C3.1d Calculate the amount of heat produced for a given mass of reactant from a
balanced chemical equation
Prentice Hall Chemistry: Chapter 17.2, 17.4 Chapter 18.4
C3.3 Heating Impacts
Heating increases the kinetic (translational, rotational, and vibrational) energy of the atoms
composing elements and the molecules or ions composing compounds. As the kinetic
(translational) energy of the atoms, molecules, or ions increases, the temperature of the matter
increases. Heating a sample of a crystalline solid increases the kinetic (vibrational) energy of the
atoms, molecules, or ions. When the kinetic (vibrational) energy becomes great enough, the
crystalline structure breaks down, and the solid melts.
C3.3A Describe how heat is conducted in a solid.
C3.3B Describe melting on a molecular level.
Prentice Hall Chemistry: Chapter 13

C5.4 Phase Change/Diagrams (Revisit and build)
Changes of state require a transfer of energy. Water has unusually high-energy changes
associated with its changes of state.
C5.4A Compare the energy required to raise the temperature of one gram of aluminum
and one gram of water the same number of degrees.
C5.4B Measure, plot, and interpret the graph of the temperature versus time of an
ice-water mixture, under slow heating, through melting and boiling

C5.4x Changes of State
All changes of state require energy. Changes in state that require energy involve breaking forces
holding the particles together. The amount of energy will depend on the type of forces.
C5.4c Explain why both the melting point and boiling points for water are significantly
higher than other small molecules of comparable mass (e.g., ammonia and methane).
C5.4d Explain why freezing is an exothermic change of state.
C5.4e Compare the melting point of covalent compounds based on the strength of IMFs
(intermolecular forces).

C4.5 Gas Laws-with calculations
Prentice Hall Chemistry: Chapter 13

C5.8 Carbon Chemistry
The chemistry of carbon is important. Carbon atoms can bond to one another in chains, rings,
and branching networks to form a variety of structures, including synthetic polymers, oils, and
the large molecules essential to life.
C5.8A Draw structural formulas for up to ten carbon chains of simple hydrocarbons.
C5.8B Draw isomers for simple hydrocarbons.
C5.8C Recognize that proteins, starches, and other large biological molecules are
polymers.
Prentice Hall Chemistry: Chapter 22

C5.6 Reduction/Oxidation Reactions
Chemical reactions are classified according to the fundamental molecular or submolecular
changes that occur. Reactions that involve electron transfer are known as oxidation/reduction
(or "redox").
C5.6a Balance half-reactions and describe them as oxidations or reductions.
C5.6b Predict single replacement reactions.
C5.6c Explain oxidation occurring when two different metals are in contact.
C5.6d Calculate the voltage for spontaneous redox reactions from the standard
reduction potentials.
C5.6e Identify the reactions occurring at the anode and cathode in an electrochemical
cell.
Prentice Hall Chemistry: Chapter 20

C5.7-Acid and Bases/C5.7x Bronsted-Lowrv
Acids and bases are important classes of chemicals that are recognized by easily observed
properties in the laboratory. Acids and bases will neutralize each other. Acid formulas usually
begin with hydrogen, and base formulas are a metal with a hydroxide ion. As the pH decreases,
a solution becomes more acidic. A difference of one pH unit is a factor of 10 in hydrogen ion
concentration.
C5.7E Explain why lakes with limestone or calcium carbonate experience less adverse
effects from acid rain than lakes with granite beds.
C4.7a, C4.7b
Prentice Hall Chemistry: Chapter 15 and 16
Chemical reactions are classified according to the fundamental molecular or submolecular
changes that occur. Reactions that involve proton transfer are known as acid/base reactions.
C5.7f Write balanced chemical equations for reactions between acids and bases and
perform calculations with balanced equations.
C5.7g Calculate the pH from the hydronium ion or hydroxide ion concentration.
C5.r7i Identify the Bronsted-Lowry conjugate acid-base pairs in an equation,
(recommended)
C5.7E Explain why lakes with limestone or calcium carbonate experience less adverse
effects from acid rain than lakes with granite beds.

C2.5x Nuclear Chemistry/Mass Defect
Nuclear stability is related to a decrease in potential energy when the nucleus forms from
protons and neutrons. If the neutron/proton ratio is unstable, the element will undergo
radioactive decay. The rate of decay is characteristic of each isotope; the time for half the
parent nuclei to decay is called the half-life. Comparison of the parent/daughter nuclei can be
used to determine the age of a sample. Heavier elements are formed from the fusion of lighter
elements in the stars.
C2.5a Determine the age of materials using the ratio of stable and unstable isotopes of a
particular type.
C2.r5b Illustrate how elements can change in nuclear reactions using balanced
equations. (recommended)
C2.r5c Describe the potential energy changes as two protons approach each other.
(recommended)
C2.r5d Describe how and where all the elements on earth were formed, (recommended)
Nuclear reactions involve energy changes many times the magnitude of chemical changes. In
chemical reactions matter is conserved, but in nuclear reactions a small loss in mass (mass
defect) will account for the tremendous release of energy. The energy released in nuclear
reactions can be calculated from the mass defect using E = mc². C3.5a Explain why matter is
not conserved in nuclear reactions.
Prentice Hall Chemistry: Chapter 25

