
Chemistry Curriculum Map 
Month
/ Topic 

Essential Questions & Enduring 
Understandings 

Skills 

 
Septem
ber 
 
Atomic 
Theory 
 
 

 
3.1 Explain the properties of materials in 
terms of the arrangement and properties 
of the atoms that compose them. 

Differentiate between scientists and their atomic models/theories  
Identify the number of subatomic particles within atoms/ions given different isotopic notations  
Calculate atomic mass given relative abundance and mass numbers (weighted averages)  
Compare and contrast isotopes, atoms and ions in terms of subatomic particles  
Differentiate between excited and ground state electron configurations  
Explain emission spectra in terms of electron behavior and energy states  
Differentiate between subatomic particles in terms of mass, charge and location within the atom  
Draw Lewis electron dot-diagrams for atoms and ions.  
Explain changes in radii for positive (metal) and negative (nonmetal) ion formation 

October 
 
Periodic 
Table 
 
 

3.1 Explain the properties of materials in 
terms of the arrangement and properties 
of the atoms that compose them.  
5.2 Explain chemical bonding in terms 
of the behavior of electrons. 

Differentiate between periods and groups/families  
Explains trends in electronegativity, ionization energy and atomic radius across a period and/or down a group in terms of atomic structure (Table S)  
Differentiate between metals, nonmetals and semimetals (metalloids) in terms of physical properties and location on the periodic table  
Explain chemical properties of elements in terms of valence electrons  
Identify different physical/chemical properties of elements in different groups/families.  
Explain the organization of the modern Periodic Table in terms of atomic number, electron configuration and physical/chemical properties of elements 

October
/ 
Novem
ber 
 
Bonding 
 

3.1 Explain the properties of materials in 
terms of the arrangement and properties 
of the atoms that compose them.  
5.2 Explain chemical bonding in terms 
of the behavior of electrons.  
 

Explain why bonds are formed in terms of valence electrons and stability  
Explain the different types of bonds between atoms in terms of electron behavior, types of atoms (metallic/nonmetallic) and differences in electronegativity  
Contrast ionic, covalent and metallic bonds in terms of general properties such as melting/boiling point, water solubility and conductivity  
Draw Lewis structures of different compounds containing ionic and molecular bonds  
Identify energy changes when bonds are formed/broken  
Differentiate between single, double and triple bonds in terms of shared electron pairs/total number of shared electrons  
Explain polar vs. nonpolar covalent bonds in terms of electrons and electronegativity difference between bonded atoms 
Explain polar vs. nonpolar molecules in terms of symmetry and charge distribution  

Nov/ 
Dec 
 
Matter  

3.1 Explain the properties of materials in 
terms of the arrangement and properties 
of the atoms that compose them.  
 

Know that all measurements contain both a numeric (quantitative) component and a unit (qualitative) component  
Identify the number of significant digits in a measurement and calculate and round to the correct number of significant figures  
Solve for density, mass or volume (given the other two variables) using the density formula (Table T)  
Differentiate between elements, compounds and mixtures in terms of arrangement of atoms, composition and decomposition/physical separation  
Draw simple particle diagrams depicting elements, compounds and mixtures in different physical states  
Differentiate between substances (pure substances) and mixtures in terms of particle composition/ratio  
Calculate the percent composition by mass of a mixture (Table T)  

January
/ 
Februar
y 
 
Energy, 
IMF’s 
and 
Gases 

3.4 Use kinetic molecular theory (KMT) 
to explain rates of reactions and the 
relationships among temperature, 
pressure, and volume of a substance.  
4.1 Observe and describe transmission 
of various forms of energy.  
4.2 Explain heat in terms of kinetic 
molecular theory 

Explain the volume-pressure, temperature-pressure and temperature-volume relationships of gases based on the kinetic molecular theory (KMT)  
Solve for initial/final temperature, pressure or volume of a gas using the Combined Gas Law (Table T)  
Explain heat transfer given two or more bodies in contact with each other and their respective temperatures  
Identify and apply the appropriate heat formula given a word problem or data table (Table T)  
Explain different states of matter and phase changes in terms of kinetic energy and potential energy, particle arrangement and entropy  
Identify and label the different intervals (specific phase and phase changes) on heating and cooling curves  
Contrast heat and temperature; compare different samples of matter based on average kinetic energy given their temperatures  
Identify phase changes as either endothermic or exothermic 
Explain strength of intermolecular forces in terms of electronegativity difference  
Explain melting/boiling points, molecular size and states of matter in terms of strength of intermolecular forces  
Explain the relationship between vapor pressure and intermolecular forces (Table H) 

 
Februar
y/Marc
h 
 
 

3.1 Explain the properties of materials in 
terms of the arrangement and properties 
of the atoms that compose them.  
3.3 Apply the principle of conservation 
of mass to chemical reactions.  
3.2 Use atomic and molecular models to 

Recognize that allotropes (ex. Diamond and graphite) have different physical and chemical properties due to differing arrangement of atoms  
Calculate formula mass and gram-formula mass given a chemical formula  
Calculate  percent mass of an element within a compound, and calculate the percent mass of water in a hydrate (Table T)  
Convert grams to moles and moles to grams (Table T)  
Recognize that equal volumes of different gases at the same temperature and pressure have the same number of moles and molecules  
Balance chemical equations using smallest, whole number coefficients (Law of Conservation of Matter) 



Month
/ Topic 

Essential Questions & Enduring 
Understandings 

Skills 

 
Moles 
and 
Stoichio
metry 
 

explain common chemical reactions. Solve for the mass of a reactant or product given the masses of the other reactants/products as it relates to the Law of Conservation of Matter  
Identity the different types of chemical reactions given the equation (synthesis, decomposition, single replacement, double replacement and combustion)  
Complete chemical equations by providing missing reactants and/or products  
Solve mole-to-mole calculations given a balanced chemical equation  
Explain the relationship between coefficients in a balanced chemical equation and the mole ratios of reactants and products  
Simplify molecular formulas into empirical formulas; solve for molecular formulas given empirical formulas and molar mass 

 
March 
 
Redox 

3.2 Use atomic and molecular models to 
explain common chemical reactions.  
3.3 Apply the principle of conservation 
of mass to chemical reactions.  
 

Differentiate between oxidation and reduction in terms of electron behavior and oxidation states  
Write half-reactions and balanced, overall redox reactions given unbalanced redox reactions  
Assign oxidation numbers to species and use to identify whether or not a chemical reaction is a redox reaction 
Determine whether or not a reaction occurs spontaneously by analyzing activity series (Table J)  
Compare and contrast voltaic and electrolytic cells in terms of relation to batteries, redox reactions, energy conversion, electrodes and electron flow  
Identify the parts and functions, direction of e flow and the sites of redox for voltaic and electrolytic cells given diagrams.  
Recognize that in all redox reactions there is conservation of mass, energy and charge; and that ox and red occur simultaneously in all redox reactions  

 
April 
 
Solutio
ns, 
Acids 
and 
Bases 
 
 
 
 

3.1 Explain the properties of materials in 
terms of the arrangement and properties 
of the atoms that compose them.  
 
 

Apply the adage “likes dissolve likes” to ionic, polar and nonpolar substances to explain solubility/insolubility  
Explain how temperature, pressure (for gases), and surface area (for solids) affect solubility  
Identify and apply appropriate concentration formula given a word problem (Table T)  
Use solubility guidelines to identify whether or not a compound is soluble in water (Table F)  
Identify a solution as saturated, unsaturated or super saturated given temperature and mass of solute (Table G)  
Compare the solubility of certain solutions at different temperatures (Table G)  
Explain how dissolving nonvolatile solutes in solvent affects the freezing and boiling points and provide real-world examples 
Differentiate between Arrhenius acids and Arrhenius bases given a chemical formula or property  
Compare and contrast acids and bases in terms of pH, electrolytes, hydrogen ion concentration, taste, and reactivity with metals  
Identify pH range  of a solution based on indicator color (Table M)  
Recognize alternate acid-base theories (acids are proton donors, bases are proton acceptors)  
Explain the relationship between pH and hydrogen ion concentration  
Calculate molarity of acid/base or volume of acid/base using the titration formula (Table T)  
Complete neutralization equations given reactants and identify acids, bases and salts given neutralization equations 

April/M
ay 
Kinetics 
and 
Equilibr
ium 

3.3 Use kinetic molecular theory (KMT) 
to explain rates of reactions and the 
relationships among temperature, 
pressure, and volume of a substance.  
4.1 Observe and describe transmission 
of various forms of energy.  

Explain how temperature, pressure (for gases), concentration (for solutions) and surface area (for solids) affect reaction rate in terms the collision theory.  
Explain how a catalyst affects reaction rate in terms of activation energy  
Identify the different parts of a potential energy diagram; and differentiate between endothermic and exothermic potential energy diagrams  
Determine endothermic and exothermic reactions based on heat of reaction (Table I)  
Explain chemical equilibrium in terms of forward and reverse reaction rates and concentration  
Determine equilibrium shifts and concentration changes when a chemical reaction at equilibrium is subjected to stress (Le Chatelier’s Principle) 

May 
 
Organic 
 

3.1 Explain the properties of materials in 
terms of the arrangement and properties 
of the atoms that compose them.  
5.2 Explain chemical bonding in terms 
of the behavior of electrons.  

Draw structural formulas of organic compounds given molecular formulas and/or IUPAC names (Tables P, Q and R)  
Provide the correct IUPAC name of organic compounds given the molecular or structural formula (Tables P, Q and R)  
Draw/name isomers of given organic molecules (Tables P, Q and R)  
Classify organic compounds based on unique functional groups (Table R)  
Identify the type of organic reaction given a chemical equation  
Solve for missing reactants/products when provided with partial organic equations  
Classify hydrocarbons as saturated or unsaturated given structural or molecular formulas (Tables P and Q)  
Classify hydrocarbons as alkanes, alkenes or alkynes given structural or molecular formulas (Tables P and Q) 

June 
 
Nuclear
/Review 

4.4 Explain the benefits and risks of 
radioactivity.  
5.3 Compare energy relationships within 
an atom’s nucleus to those outside the 
nucleus.  

Identify types of nuclear reactions given nuclear equations (Fission, fusion, natural transmutation, artificial transmutation)  
Solve for missing particles/isotopes given a partial nuclear equation  
Identify uses of radioisotopes I-131, Co-60, C-12:C-14, U-238:Pb-206  
Explain why nuclear reactions do not follow the Laws of Conservation of Matter and Energy (mass defect)  
Explain nuclear stability in terms of proton: neutron ratio  
Identify benefits and dangers associated with nuclear chemistry and radioisotopes  
Solve for fraction remaining, amount remaining, original mass, time elapsed or half-life using radioactive decay formula (Table T)  
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