
Chemistry – one semester course 

Quarter one 

Quantifying Matter  

Students can: 

 Compare accuracy and precision  
 Evaluate the precision of the various piece of laboratory equipment.  
 Determine the number of significant digits in a measurement.  
 Apply the significant figures rules for addition/subtraction, 

multiplication/division, and logarithmic functions.  
 Calculate in scientific notation when necessary.  
 Use numbers in scientific notation correctly in an equation.  
 Report the percent error for a given measurement (or set of measurements).  
 Apply the equivalence statement for two units to change the dimensions of a 

given measurement.  
 Convert between mass, moles, volume, and number of particles using 

formula mass, Avogadro’s number, and density.  
 Compare measurement in the various measurement domains: macroscopic, 

microscopic, and cosmic.  
 Calculate the atomic mass of an element given the mass and abundance of 

each isotope of that element.  
 Show the relationship between formula mass and the mole.  

Activities: 

Measurement lab, moles of chalk lab (Hopscotch), Lab Equipment scavenger hunt, 
Density Labs – Human Density Lab 

Phases of Matter  

Students can: 

 Compare the relationship to the spacing of the particles, motion of the 
particles, and strength of attraction between particles in solids, liquids, gases, 
plasmas, and Bose-Einstein condensates.  

Activities 

 

 



Structures and Properties of Matter Atomic Structure 
Evolution of atomic models/theory, Electrons, and Electron 
Configuration 

The students can...  

 Demonstrate how the experimental evidence of Thompson’s cathode ray 
experiments led to the “plum pudding” atomic model.  

 Demonstrate how the experimental evidence of Rutherford’s gold foil 
experiments overturned the “plum pudding” atomic model.  

 Compare the “solar system” atomic model to the Schrödinger model of the 
atom.  

 Identify when the models of Dalton, Thompson, Rutherford, Bohr, and 
Schrödinger are employed.  

 Construct any ground state orbital diagram for elements up to atomic 
number 18 (argon).  

 Construct any electron configuration for elements up to atomic number 18 
(argon) using either extended or noble gas configuration.  

 Given spectral lines from the Balmer’s series (the visible spectral lines of 
hydrogen) calculate the energy transition of the electron.  

 Compare the mathematical relationship between frequency, wavelength, and 
energy.  

 Recognize the s- and p- orbitals.  

Activities: 

Atomic Theory presentations, timeline, Animations of experiments, Flame Test Lab, 
Gas discharge lab, photon demo 

 

Structures and Properties of Matter: Periodic Table Properties and 

trends 

The students can.. 

 Predict the electron configuration of an element based on its position within 
the periodic table.  

 Explain the trends in atomic radii, ionic radii, first ionization energy, and 
electronegativity using the concepts of effective nuclear charge and shielding.  

 Correlate the chemical properties of elements to their periodic properties.  
 Use the periodic table to predict the charge on main group elements.  
 Use the atomic theory and bonding to explain the trends in atomic radii, ionic 

radii, first ionization energy, and electronegativity.  



 Predict the properties of an element based on its position within the periodic 
table. Predict the possible interactions between atoms based on their valence 
electrons.  

 Predict the type of bond between two atoms (ionic, polar covalent, covalent) 
using the difference in electronegativity of two atoms.  

 Understand that the polarity of an atomic bond is dependent on the 
electronegativity and bond length.  

Activities: 

Bonding Lab, periodic trends graphing, Periodic Table of Videos, Families of 
elements lab 

Intramolecular Chemical Bonding  

Ionic and Polar/Covalent  

The students can... 

 Compare the properties of molecules, ionic lattices, and network covalent 
structures. 

 Explain how properties of metals (e.g., conductivity) can be explained by 
metallic bonding.  

Activities : 

Bonding Lab 

Representing Compounds  

Formula Writing, Nomenclature, and Models and Shapes (Lewis Structures, Ball and 

Stick, Molecular Geometries)  

The students can... 

 Evaluate which models (chemical formulas, Lewis structures, and ball-and-
stick models) are most useful in a given situation.  

 Predict the electronic and molecular geometry of a substance (composed of 
hydrogen, carbon, nitrogen, oxygen, phosphorus, sulfur and the halogens) 
using the Lewis structures and VSEPR theory.  

 Name binary molecular and ionic compounds including Greek prefixes 
(mono-, di-, tri-, etc. up to deca-) and Roman numerals.  

 Given the names of binary molecular and ionic compounds predict the 
formula.  



 Predict the formula of binary ionic compounds composed of elements from 
groups 1, 2, 17, hydrogen, oxygen (and polyatomic ions with the charge and 
formula given) using their position on the periodic table to predict charge.  

Activities: 

Lewis Structure element cards and poker chips, Molecular geometry using 
molecular models 

Intermolecular Chemical Bonding  

Types and Strengths and Implications for Properties of Substances: Melting and Boiling 

Point, Solubility, and Vapor Pressure  

The students can... 

 Compare the melting and boiling points of substances with different 
intermolecular forces.  

 Compare the vapor pressure of different substances based on their 
intermolecular forces.  

 Compare intermolecular attractions and intramolecular attractions.  
 Compare the strength of intermolecular attractions between molecules based 

on their shape, composition, and polarity.  

Activities:  

Bonding Lab, animations 

 

 

 

 

 

 

 



Quarter two 

Interactions of Matter:  

Chemical Reactions 
Types of Reactions, Kinetics, Energy, Equilibrium, and Acids/Base  

The students can... 

 Classify reactions based on surface features (e.g., exchanging partners) as: 

oxidation/reduction, synthesis, decomposition, single replacement, double 

replacement (precipitation and acid/base), and combustion. 

 Predict the products of a single- and/or double-replacement reaction as well as a 

standard hydrocarbon combustion reaction. 

 Identify which substances are being oxidized and reduced in an 

oxidation/reduction reaction. 

 Compare qualitatively the combustion of organic molecules for the energy needs 

of society to the combustion of organic molecules during cellular respiration. 

 Using experimental data calculate the change in energy of a system. 

 Compare thermal energy to chemical energy. 

 Using specific heat values to determine which materials would be the best 

insulator. 

 Explain how water’s specific heat capacity regulates Earth’s temperature. 

 Calculate thermal energy change, temperature (initial, final, or change in), and 

mass of a material in calorimetry. 

 Using graphic representations describe the change in energy involved in forming 

and breaking bonds. 

 Predict whether a reaction is exothermic or endothermic given a table of bond 

energies. 

 Model behaviors of particles in a chemical reactions including: 

Ineffective collisions 

Effective collisions 

 Model the activation energy in a reaction without a catalyst to a reaction with a 

catalyst. 

 Model the behavior of an enzyme on a substrate molecule. 

 Conceptually predict the effect of pressure and temperature of a gaseous reaction 

on its rate of reaction. 

 Use collision theory to compare the rates of reaction of a liquid, gas, and solid. 

 Conceptually describe how entropy and energy determine the spontaneity of 

chemical reaction. 



 Using a graph of the concentrations of products and reactants over time determine 

the equilibrium concentrations and the time at which equilibrium was reached. 

 Model how equilibrium position can be changed by altering reaction conditions 

(e.g. temperature, pressure, and concentration). 

 Using an electronegativity table predict which compounds containing hydrogen 

would be an acid. 

 Calculate the pH and concentration of hydronium ion in an aqueous acid solution. 

 Compare Arrhenius acids to Arrhenius bases. 

 Create a lab procedure to determine the concentration of an unknown acid 

 Compare combustion of organic molecules for the energy needs of society to 

combustion of organic molecule during cellular respiration. 

 Explain how the bonding characteristics of carbon can explain the multitude of 

molecules that it can form including synthetic polymers, fossil fuels, and 

biological molecules. 

 Show the relationship between the temperature and average kinetic energy 

 Research and apply safety precautions when designing and conducting scientific 

investigations. 

Activities: 

Chemical reactions lab, titration lab, activity series lab for single replacement 

reactions, Food lab – acid/base indicator, Le Chateliers principle lab 

Stoichiometry 

Molar Calculations, Solutions, and Limiting Reagents 

The students can... 

 Use stoichiometric calculations to convert moles into mass, volume of a gas, 

volume of a solution, number of particles. 

 Infer if a reaction has a limiting reagent from the initial amount of reactants. 

 Compare experimental yield to theoretical yield and determine the percent yield. 

 Use molarity in stoichiometric calculations. 

Activities: 

Plop, plop, fizz lab and fizzy drink lab, Baking lab 

 

 



Gas Laws 

Pressure, Volume, and Temperature and Ideal Gas Law 

The students can... 

 Describe real-world phenomena involving (pressure, temperature, and volume) 

using the kinetic- molecular theory. 

 Derive the relationships between pressure, temperature, and volume (keeping one 

property constant) using the kinetic-molecular theory. 

 Describe real-world phenomena involving (pressure, temperature, and volume) 

using the kinetic- molecular theory. 

 Derive the relationships between pressure, temperature, and volume (keeping one 

property constant) using the kinetic-molecular theory. 

 Use the combined gas law to solve gas law problems. 

 Explain why Kelvin temperature scale is used when working with gas and not the 

Celsius scale. 

 Derive Avogadro’s law from the kinetic molecular theory. 

 Solve problems using the ideal gas law with varying forms of the gas constant R 

(e.g., R=8.31J/(mol∙K);R=0.0821 (L∙atm)/(mol∙K);R=62.4 (L∙mmHg)/(mol∙K)) 

Activities: 

Demos, Dry ice lab, collection of a gas 

 

Nuclear Reactions  

Radiosotopes and Nuclear Energy 

The students can... 

 Compare the potential dangers to society from the release of different types of 

radiation (alpha, beta, gamma, and positron) including mass, charge, potential to 

ionize, ability to penetrate and origin. 

 Predict the products of a radioisotope undergoing decay and balance the resulting 

nuclear equation. 

 Evaluate the advantages and disadvantages of fission and fusion reactions as a 

source of energy for society. 

Activities: 

Half Life demo, nuclear decay 


