CANTON HIGH SCHOOL – SCIENCE DEPARTMENT

Chemistry (Honors Level)
Grade 10

Major Theme & Essential Question:  Chemistry is the study of the composition, structure, and properties of matter and the changes it undergoes.  This course will focus on what substances are made of, why these substances behave the way they do, and the factors that affect their behavior.  Students will use their math skills to describe chemicals and their reactions.  Studying chemistry will allow students to understand and explain everyday phenomena such as why ice floats, how hot air balloons rise, and how antacids work.  Above all, students will ask themselves, on the basis of classroom experiments and new scientific knowledge, Why is this happening and how will it affect us?

While the content for the College and Honors level courses is quite similar, the Honors course covers these topics in greater depth and mathematical detail.  The Honors course moves at a fast pace and requires students to do a significant amount of home study.  Honors students must be proficient in mathematics and comfortable applying their math skills to word problems and experimental analysis.  

Specific Content:  Students will know


· Properties of Matter

· How to distinguish between chemical and physical properties and changes

· The difference between mixtures XE "mixtures"  and pure substances

· How the four states of XE "matter:three states of"  matter (solid, liquid, gas, plasma) differ in terms of energy, particle motion, and phase transitions

· Atomic Structure

· The development of atomic theory and the structure of XE "atom:structure of"  the atom from the ancient Greeks to the present (Dalton, Thompson, Rutherford, Bohr, and modern theory).

· How the Laws of Conservation of Mass, Constant Composition, and Multiple Proportions are explained by Dalton’s atomic theory

· The major components of XE "atom:components of"  the nuclear atom (protons, neutrons, and electrons) and explain how they interact. 

· That matter has properties of both particles and waves.

· How to use Bohr’s model of XE "atom:Bohr’s model of"  the atom to interpret changes (emission/absorption) in electron energies in the hydrogen atom corresponding to emission transitions between quantum levels.

· That the electromagnetic spectrum XE "electromagnetic spectrum"  consists of regions differing in wavelength, frequency XE "wavelength"  and energy XE "spectrum:electromagnetic" 
· How to write the electron configurations XE "electron configurations"  for any element on the periodic table. 

· The differences between alpha, beta, and gamma particles in terms of properties and effects on humans, and how to write balanced nuclear equations XE "radiation" .

· The differences between nuclear fission XE "fission"  and nuclear fusion and mass defect XE "fusion" . 

· That the process of radioactive decay is the spontaneous breakdown of certain unstable elements (radioactive) into new elements (radioactive or not) through the spontaneous emission by the nucleus of alpha or beta particles. 

· The difference between stable and unstable isotopes.

· How the half-life of a radioactive element XE "half-life"  can be used to determine the age of very old objects XE "half-life" .

· How to calculate the amount of a radioactive isotope remaining after a certain time period has elapsed using the concept of half-life

· Periodicity

· That an element’s position on the periodic table is related to its atomic number and mass XE "mass" 
· How to use the periodic table to identify metals, nonmetals, metalloids, families (groups), periods, valence electrons XE "valence electrons" , and reactivity with other elements in the table.

· An element's electron configuration by it's position on the periodic table

· How periodic properties (ionization energy XE "energy" , electronegativity, electron affinity, and relative size of atoms XE "atoms"  and ions XE "ions" ) change on the periodic table 

· Chemical Bonding

· How atoms combine to form compounds through both ionic and covalent bonding. 

· To draw Lewis dot structures for simple molecules XE "molecules" .

· That electronegativity and ionization energy XE "energy"  are related to the type of bonding an element is likely to undergo.

· How to predict the geometry of simple molecules XE "molecules"  and their polarity (valence shell electron pair repulsion).

· The types of intermolecular forces present based on molecular geometry and polarity.

· How to predict chemical formulas based on the number of valence electrons XE "valence electrons" .

· How to name and write the chemical formulas for simple ionic and molecular compounds, including those that contain common polyatomic ions XE "ions" .

· Chemical Reactions and Stoichiometr

· How to balance XE "Chemical reactions:Balancing"  chemical equations by applying the law of conservation of mass. 

· That chemical reactions can be classified as Recognize synthesis, decomposition, single displacement, double displacement, and neutralization reactions.

· The mole concept in terms of number of particles, mass, and gaseous volume.

· How to calculate molar mass, percent compositions, empirical formulas, and molecular formulas.

· How to calculate mass-mass, mass-volume, volume-volume, and limiting reactant problems for chemical reactions.

· How to calculate percent yield in a chemical reaction XE "chemical reaction" .

· Gases and Kinetic Molecular Theory

· That the kinetic molecular theory, can explain the relationship between pressure and volume (Boyle’s law), volume and temperature XE "temperature"  (Charles’ law), and the number of particles in a gas sample (Avogadro’s hypothesis).

· The relationship between temperature and average kinetic energy.

· To perform calculations using the ideal XE "gas laws:ideal"  gas law.

· The conditions under which a real gas deviates from ideal behavior.

· Dalton’s empirical Law of Partial Pressures XE "Dalton’s Law of Partial Pressures"  and how to use it to calculate partial pressures and total pressures.

· The combined XE "gas laws:combined"  gas law and how to apply it to determine changes in pressure, volume, or temperature.

· Solutions

· The process by which solutes dissolve in solvents

· The factors that affect the rate of dissolving, i.e., temperature, concentration, and mixing

· That a dynamic equilibrium occurs in saturated solutions.

· How to calculate concentration in terms of molarity XE "molarity" , molality, XE "molality"  and percent by mass.

· How to use a solubility curve XE "solubility curve"  to determine saturation values at different temperatures.

· How to calculate the freezing point depression and boiling point elevation of a solution.

· How to write net ionic equations for precipitation reactions in aqueous solutions.

· Acids and Bases

· Both the Arrhenius’ theory and Bronsted’s theory of acids and bases

· The properties of acids and bases and how their strengths depend on the degree of dissociation or ionization

· What a buffer is and explain how it works.

· How indicators are used in titrations and how they are selected.

· How to perform an acid-base titration, and identify when the equivalence point is reached and its significance.

· How to calculate the pH or pOH of aqueous solutions using the hydronium or hydroxide ion concentration.

· Equilibrium and Kinetics

· How to write the equilibrium expression and calculate the equilibrium constant for a reaction.

· That equilibrium is shifted when a system is subjected to a stress (LeChatelier’s principle XE "LeChatelier’s Principle" ).

· The factors that affect the rate of a chemical reaction XE "chemical reaction"  (temperature, concentration) and the factors that can cause a shift in equilibrium (concentration, pressure, volume, temperature).

· Why the rates of reaction are affected by collision frequency, energy of collisions, and orientation of colliding molecules.

· The role of activation XE "energy:activation"  energy in a chemical reaction XE "chemical reaction" .

· Thermochemistry (Enthalpy)

·  The law of conservation of XE "energy:Law of Conservation of"  energy and how to interpret it.

·  The relationship between energy transfer XE "energy:transfer"  and disorder in the universe.

·  How to analyze the energy changes involved in physical and chemical processes using calorimetry.

·  That the heat of reaction can be determined using Hess’s law XE "Hess’ Law"  

· Oxidation-Reduction and Electrochemistry

·  How oxidation and reduction are different 

·  How to assign oxidation numbers

·  How to balance oxidation-reduction equations by using half-reactions.

·  The processes that occur in an electrochemical cell and the components of the cell

·  How a typical battery, such as a lead storage battery or a dry cell, works.

·  The differences between voltaic and electrolytic XE "cells:voltaic and electrolytic"  cells and their uses.

·  How to calculate the net voltage of a cell given a table of standard reduction potentials.

Specific Skills To Be Developed:  Students will be able to (skills progression is still under discussion)
· Pose questions and state hypotheses based on prior scientific observations, experiments, and knowledge.

· Distinguish between hypothesis and theory as scientific terms.

· Either individually or as part of a student team, design and complete a scientific experiment that extends over several days or weeks.

· Use mathematics to analyze and support findings and to model conclusions.

· Simulate physical processes or phenomena using different kinds of representations.

· Identify possible reasons for inconsistent results, such as sources of error or uncontrolled conditions.

· Revise scientific models. 

· Communicate and defend a scientific argument.

· Integrate mathematics and technology skills in chemistry

· Perform multi-step calculations using experimental data

· Develop an appreciation of the relationship of chemistry to the real world

· Collaborate with fellow students and engage in group discussion 

· Write effectively using language appropriate for the purpose and audience

· Communicate ideas and information clearly

· Keep an organized notebook and lab book

· Demonstrate proper care and use of laboratory equipment

Materials: 

· Chemistry, A Modern Course (Smoot, Smith, and Price; Merrill Publishers,© 1990)

· See Technology

Teaching Methods:

· Laboratory experiments

· Demonstrations

· Class discussion

· Lecture 

· Small group work

· Independent study

Integration Of Technology:

· PASCO computer interfaced sensors and probes will be used for the collection and analysis of experimental data.

· PowerPoint will be used for the presentation of course material and student projects

· Excel spreadsheets will be used for the analyzing data

· WebQuests used for independent research and extra credit reports

· On-line student resources: http://www.glencoe.com/sec/science/chemistry/chem/wwwlinks/chapter1.shtml
Integration Of Writing:
· Laboratory reports require students to analyze data and draw conclusions

· Open-response questions on tests require students to infer, analyze, predict, and conclude on the basis of data, diagrams, and hypothetical questions.

Assessment & Grading:

· Tests and quizzes consist of true/false, multiple choice, calculation, and open-response, critical thinking questions.  (about 70%)

· Laboratory reports require the representing and analyzing data, performing calculations, answering critical thinking questions, and drawing conclusions.  (about 30%)

· Homework is assigned multiple times per week and if not assigned, students should be reading the textbook and reviewing class notes.

