Modified Advanced Placement Chemistry Curriculum


Program Description:

Our course is designed to be the equivalent of the general chemistry course usually taken during the first college year. In addition the program has been specifically designed for first year chemistry students so they can take two years of curriculum in one year. Our course meets the objectives of a good general chemistry college course. Students attain a depth of understanding of fundamentals and a reasonable competence in dealing with chemical problems. The course contributes to the development of the students' abilities to think clearly and to express their ideas, orally and in writing, with clarity and logic.
Usually the AP Chemistry course is designed to be taken only after the successful completion of a first course in high school chemistry. This program has been “modified” to allow students to take the course as a first year high school chemistry course even though it is not recommended by the College Board.

The students and the program will be evaluated by taking four exit exams at the end of the year.

· College Board Advanced Placement Chemistry Exam

· SAT II exam in Chemistry

· Syracuse University Project Exam Final

· The New York State Chemistry Regents Exam

To develop the requisite intellectual and laboratory skills, our students have a minimum of 400 minutes (5- 80 Minute Block Sessions )  in a five day cycle which is adequate classroom and laboratory time. Of that time, a minimum of 80 minutes per week, preferably in one session, should be spent in the lab. In addition, students will have to spend at least five hours a week studying outside of class. Our school offers two sections of AP Chemistry as an accelerated course for students as a first year chemistry course. 
Teaching Strategies and Principles

1.   Student must be READY to learn. Each student is assigned reading homework every night and interactive java applets related to the topics discussed in class by using our online internet AP Class Webpage. Students who enter the program should be motivated to be willing to do a minimum of one hour of homework in AP Chemistry every night.
2.   Learning is ACTIVE. Students partake in interactive demonstrations everyday related to the topic being discussed. The demonstrations are unique and related to their everyday life.
3.   Student learns by TRIAL and ERROR. Students are urged to make to make corrections on Exams. Students may increase their test grade up to 12 percent (maximum grade of 87%) by doing test corrections. Test corrections must be completed by students earning a grade of “D” or “F” on an exam. Students earning a grade of “B” or “C” are strongly encouraged to examine problem area on their test also.
4.   Learning is associated to PRIOR KNOWLEDGE. All topics discussed are related to prior learning and its relationship to their everyday life. 
5.   Student learns through MULTIPLE SENSES. Students are assigned homework online which includes interactive JAVA applets which reinforce class work. Students perform intense micro scale lab activities using analytical instrumentation  and volumetric glassware which either will  introduce or reinforce curriculum topics  covered in the unit.
6.    Learning is done in SMALL SEGMENTS. Students are given short quizzes in class every other Friday to assess understanding and an Exam at the end of every unit.
7.   Student learns by REASONING and UNDERSTANDING. Students are give laboratory experiments which cluster multiple facets and topics which they are forced to use reasoning and understanding to answer the post lab questions.
8.   PRACTICE is essential to learning. Students are given unit AP essay questions for every unit which is composed of past free response questions to complete for homework. Students are asked to present these questions during review sessions.
9.   Student requires FEEDBACK on performance. Students receive a Bi-weekly grade reports and quarterly school performance reports.
10.  Every student is UNIQUE. If students are struggling they are urged to come after school twice a week for Academic Intervention.
Laboratory Program-
The laboratory Activities are comprised of intense micro scaled “hands on” labs so the students can accomplish multiple trials and can use statistical analysis to derive conclusions. Students are required to have a bound marble composition book which will be used as their lab book portfolio. Every lab students hand in replicated data tables and answers to the post lab discussion. These items are collected and graded as part of their lab grade. These papers are returned and stapled into their lab books. 
Every Lab Assignment must have the following in order to receive Maximum Credit:
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C1 — Structure of   Matter (Atomic Theory   and Atomic Structure,   Chemical Bonding)    

( Table of Contents in front of Lab Book

· Date Experiment Performed 

· Title of Experiment

· Page Number

· Minutes of Hands On Activity

( Pages all Numbered

( Do not Skip Pages

( Hand out stapled (two Staples) to left page of Lab book adjacent to the report page
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( All Lab reports begin on right page

Report Criteria

( Title

( Purpose dictated in class

( Theory (Refer to Handout stapled in book)

( Procedure (Refer to Handout stapled in book)

( Data Table or Pictures


( Data must have Numbers with descriptive units in correct significant figures


Data must be recorded directly into lab book and hand in data table sheet from hand out

( Discussion and Conclusion

( Contains What I Learned Section written directly into lab book

( Answers to questions written in complete sentences with question stated in answer ( Refer to Handout staples in book)

( Explanation of Data and Results

( All calculations using Data

Students always work in groups of 2.
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Texts

Brown, Lemay, and Bursten. Chemistry , The Central Science. 9th  ed.

Zumdahl, Steven. Chemistry. 5th ed.
Online Reading and Assignments
http://www.mahopac.k12.ny.us/mhs/teachers/langellam/

Laboratory Manuals

We do not use a lab manuals but rather a collection of labs I have written or from outside sources.
These include:
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Masterson, William L., and Emil J. Slowinski. Chemical Principles in the Laboratory. 5th ed.

Ehrenkranz, David and John J. Mauch. Chemistry in Microscale. 

Jack Randall, Advanced Chemistry with Vernier
Demonstration Resources

Shakhashiri, Bassam. Chemical Demonstrations: A Handbook for

Teachers of Chemistry.
Curriculum Content Map- Early September
	Unit #  and Topics

Unit Total 

12 Sessions Total 


	Performance Objective 
	Inquiry based Demonstration List
	Lab Activity Title and Skills Acquired
Lab Component – 300 Minutes

	1.Introduction to Chemistry

· Scientific Method

· Classification of Matter

· Separation Science

· Physical and Chemical Properties

· Temperature and Density- Demos

· Meet the Elements

· Math Review, Significant Figures & Statistical Techniques

· Dimensional Analysis and Proportions

· Units of Measurement

· Conversion of units

·  Dimensional Analysis

· Uncertainty in Measurements and Significant Figures

· Length and Volume

· Mass and Weight

· Density and Specific Gravity

· Temperature and its Measurement


	· Recall a definition of chemistry 

· Understand the process and stages of scientific (logical) problem solving 

· Recall the three states of matter, their general properties and the methods for their inter conversion 

· Understand and recall definitions for physical and chemical change 

· Know the difference between elements, mixtures and compounds including the difference between heterogeneous and homogeneous mixtures 

· Understand and be able to use scientific notation (standard form) 

· Use SI units and prefixes 

· Be able to convert between units 

· Understand the concept of derived units and use relationships relating to density 

· Recall the meaning of uncertainty and understand and be able to use the rules for determining significant figures and rounding off 

· Understand the differences between, and be able to apply, the concepts of accuracy and precision 

· Learn, and be able to use, formulae for the conversion of the three different temperature units .

	· Observations  and the Scientific Method

· Student determine  Identity of Unknown Liquid ( Liquid Nitrogen) Based on physical characteristics and its ability to liquefy air

· Students are given the opportunity to take observations on many different elements on the periodic table and based on their physical characteristics determine periodic tendencies.
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	1. Identification of Laboratory Equipment and Demonstration of Application

a. Laboratory Equipment Technique

2. Determination of Bunsen burner flame temperature using Thermocouple wire and voltage conversion Chart.
a. Unit Conversions

b. High Temperature Recording Methods

c. Types of Burners

d. Seebeck Effect and Thermocouple Wire

e. Voltage Concept

f. Use of Voltmeters
3. Separation of components of a homogeneous mixture using simple distillation and column chromatography.

a. Use of Volumetric Glassware

b. Use of Ground Glassware

c. Methods of Separation Science

d. Chromatography
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C7 — Evidence of   Curricular Requirement:   The  course includes a   laboratory component   comparable  to college level   chemi stry   laboratories. A minimum   of one double - period per   week or its equivalent is   spent engaged in   laboratory work. A   hands - on  laboratory   component is required.   Each student  should   complete a lab notebook   or portfolio of lab  reports.        



Curriculum Content Map- Late September-Early October
	Unit #  and Topics

12 Sessions Total
	Performance Objective
	Inquiry based Demonstration List
	Lab Activity Title and Skills Acquired (160 Minutes)

	2.  Nuclear and Atomic Structure –

· Types of Subatomic Particles

· The Nucleus

· Mass Spectroscopy and Isotopes

· Stability of the Nucleus

· Emanations

· Separating Emanations

· Half Life

· Nuclear Chemistry Applications

· Binding Energy

· Atomic Structure

· Rutherford Experiment

· Cathode Ray Experiments

· Atomic Structure Terms

· Electromagnetic Radiation

· Quantization of Energy

· Photoelectric Effect

· Bohr Atom

· Spectroscopy

· Orbital Model of Atom

· Aufbau Diagram

· Para magnetism

· Quantum Model
	· Recall a very brief history of Atomic Theory 

· Know and understand the five main aspects of Dalton's Atomic Theory 

· Recall some of the experiments that led to the identification of sub-atomic particles 

· Know the three particles that make up the atom and their relative charges, masses and positions in the atom 

· Be able to use the Atomic # and Mass # of an isotope to calculate the numbers of protons, neutrons and electrons present 

· Know what the term isotope means and be able to perform simple calculations relating to isotopic data 

· Understand the phenomenon of radioactivity and the properties of radioactive particles 

· Be able to write nuclear equations 

· Understand the concept of half-life and be able to perform calculations related to it 

· Recall some uses of radioactivity 

· Understand the term mass deficit 

· Be able to use neutron:proton ratio to make predictions about stability 

· Understand the terms nuclear fission and fusion 

· Understand, that in very general terms, radioactivity involves the rearrangement of the nucleus and chemical reactions involve the rearrangement of electrons 

· Understand the Bohr model of the atom 

· Understand how line emission spectra are formed 

· Appreciate that the electron can be considered to have wave like properties as well as particle type properties 

· Understand and use equations that relate the Energy, frequency, speed and wavelength of waves including the Rydberg equation 

· Understand the concept of electrons in shells and the use of quantum numbers 

· Understand the use of the terms s, p, d and f and their use in orbital notation 

· Recall and understand the rules for filling orbitals and determining electronic configuration, including the Pauli exclusion principle, Hund's rule of maximum multiplicity and notable exceptions 

· Be able to construct the electronic configuration of the elements using the s, p and d and f notation 

· Be able to construct the electronic configuration of the elements using the noble gas core and s, p, d and f notation 

· Be able to construct the electronic configuration of simple ions (including d block ions) 

· Recall the shapes of the s, p and d orbitals 

· Recall that orbitals are electron probability maps 

· Be able to describe electronic configurations using the electrons in boxes notation 

· Recall the meanings of the terms paramagnetic, diamagnetic and isoelectronic 


	· Computer Animations
· http://www.chemtopics.com/unit04/munit4.htm

· Absorption Spectrum using the overhead
· Coin Flipping simulation to determine graphical analysis of first order process

· Isotopes Simulation
· Alpha Emitters- Americium and  Thorium

· Geiger Counter Demonstrations

· Florescent Bulb Demonstration


	1.  Determination of Para magnetism using electron configuration and magnetic attractions
· Paramagnetism

· Aufbau Process

· Hunds Rule

· Pauli Exclusion Principle

2. Flame Test of Salt Solutions

· Emission Spectroscopy and Electron transition

3. Spectroscopy of Gases Using Discharge Tubes





Curriculum Content Map- Late October
	Unit #  and Topics
( 10 Sessions –)
	Performance Objective 
	Inquiry based Demonstration List
	Lab Activity Title (160 Minutes)

	3. Periodicity and Introduction to Bonding-

· Atomic Properties

· Periodic Law

· Elemental Properties

· Types of Bonds

· Metallic Bonding

· Properties of Group One

· Properties of Period Two

· Metals vs. Non Metals 

· Multiple Oxidation States of Transition Metals

· Ionic Bonding

· Ionic Bonding and Potential Energy Diagrams

· Energy of Formation of Ionic Compounds

· Lattice energy


	· Why, group I, II, VI and VII elements achieve pseudo noble gas electronic configurations 

· Recall the definition of ionization energy 

· Recall the definition of electron affinity 

· Recall and understand the variation in ionization energy Understand that regular, repeatable patterns occur across periods and within groups on the periodic table 

· Appreciate that these patterns sometimes have notable exceptions 

· Recall and understand that the noble gases have full outer shells that represent stable electronic configurations 

· Recall how, and understand  electron affinity when moving about the periodic table 

· Be able to predict the group an element is in from ionization energy data 

· Understand and be able to apply the terms diamagnetic and paramagnetic 

· Recall how and why atomic and ionic size vary when moving about the periodic table 

· Understand how many physical properties change gradually when moving about the periodic table 

· Understand and recall the change in the specific chemical properties

· Understand the meaning of the terms Molecule and Ion 

· Learn the lists of common anions and cations (including polyatomic ions) 

· Know how to combine those anions and cations in the correct proportions to form ionic compounds with no net charge 

· Be able to name binary ionic compounds of a metal and a non-metal 

· Be able to name binary molecular compounds of two non-metals 

· Be able to name simple binary acids 

· Be able to name ionic compounds containing polyatomic anions 

· Be able to name oxoacids and compounds containing oxoanions 

· Be able to name hydrated salts 


	· Physical Properties and Chemical Properties of Group I and Group II metals reacting with water
· Multiple Oxidation States of Transition Metals

	1. Using Microsoft Excel for Analysis of Periodic Tendencies Lab

· Exceptions to periodicity

· Lanthanide contraction

· Spreadsheet Analysis Techniques

· Periodic relationships including, for example, atomic radii, ionization energies, electron affinities, oxidation states, Relationships in the periodic table: horizontal, vertical, and diagonal with examples from alkali metals, alkaline earth metals, halogens, and the first series of transition elements

2. Determination of Type of Bonding in Solids

· Covalent Bonding

· Ionic Bonding

· Metallic Bonding

· Structural Units

· Forces Within Units

· Forces Between Particle Units

· Types of Solids






Curriculum Content Map- Early to Mid November
	Unit #  and Topics
(8 Sessions)
	Performance Objective
	Inquiry based Demonstration List
	Lab Activity Title (160 Minutes)

	4. Covalent Bonding and Molecules

· Types of Covalent Bonds

· Nonpolar Covalent Bonds

· Polar Covalent Bonds

· Coordinate Covalent Bonds- Lewis Acids and Lewis Bases

· Lewis Structures

· Resonance

· Hybridization

· Molecular Geometry

· Energy Effects on Molecules

· Isomerism

· Functional Groups

· Interactions of Functional Groups

· Classification of Molecules

· Intermolecular Interaction

· Dipole moments

· Dielectric Constants

· Types of Compounds

· Properties of Metallic, Molecular, Macromolecular and Ionic Compounds

	· Understand that when forming chemical bonds atoms are attempting to form more stable electronic configurations 

· Understand the essential difference between intra and inter bonding 

· Understand the concept of ionic bonding and the nature of the ionic bond 

· Understand the concept of covalent bonding and nature of the covalent bond 

· Be able to draw Lewis structures 

· Understand the concept of resonance related to Lewis structures 

· Understand the concept of formal charge related to Lewis structures 

· Be able to predict the shape of, and bond angles in, simple molecules and ions using VSEPR theory 

· Understand the concept of the dative (co-ordinate) bond related to Lewis structures 

· Understand that ionic bonding and covalent bonding are at two ends of a sliding scale of bond type 

· Understand the concept of electronegativity 

· Understand that polarization caused by small highly charged cations leads to ionic compounds exhibiting some covalent character 

· Understand that differences in electronegativity in covalent molecules causes dipoles and some ionic character in covalent compounds 

· Understand when molecules exhibit polarity 

· Be able to predict the shapes of simple molecules and ions using Lewis structures 

· Understand the occurrence, relative strength and nature of dipole-dipole interactions, London dispersion forces and hydrogen bonds 

· Understand the nature of sigma and pi bonds 

· Understand and be able to identify different types of orbital hybridization

· Geometry of molecules and ions, structural isomerism of simple organic molecules and coordination complexes; dipole moments of molecules; relation of properties to structure 


	Absorption of UV-and Visible light

Vernier Heat of Vaporization Demo

 Iodine Oil in Aqueous Methanol

	1. Using Chem Office to develop Molecular models

· Molecular modeling Computer Programs

· Lewis Structures

· Molecular geometry
· Valence bond: hybridization of orbitals, resonance, sigma and pi bonds

· VESPR

2. Intermolecular attractions Lab

· Ion – Dipole Attractions

· Dipole-Dipole Attraction

· London Dispersion Forces

 


Curriculum Content Map- End of November
	Unit #  and Topics
(10 Sessions- )
	Performance Objective
	Inquiry based Demonstration List
	Lab Activity Title (160 Minutes)

	5. Organic Chemistry -


A. Properties and Bonding in Carbon Compounds

· Introduction to organic chemistry: hydrocarbons and functional groups (structure, nomenclature, chemical properties). Physical and chemical properties of simple organic compounds

B. Hydrocarbons



1. Petroleum



2. Fractional Distillation



3. Cracking



4. Alkanes



5. Alkenes



6. Alkynes



7. Benzene Series



8. General Formulas



9. Structural Formulas



10. Saturated/unsaturated Compounds


C. Nomenclature



1. Alkyl Groups



2. IUPAC Nomenclature



3. Isomers


D. Other Organic Compounds

1. Alcohols-. 

· Primary, Secondary, and Tertiary Alcohols

· Diols and Triols



2. Aldehydes



3. Ketones



4. Acids



5. Esters



6. Ethers



7. Amines



8. Polymers
· Addition Polymerization,

· Condensation Polymerization,

· Natural Polymers


E. Organic Reactions


	· Be able to name some simple aliphatic organic compounds 

· Understand and be able to write equations for some organic reactions (Combustion, Substitution, Acid Base, Addition & Esterification) 


	Ethyne reaction with Chlorine under water Demo
Methanol Explosion Demo

Alcohol Reaction with Sodium Demo

Esterification Demo

Camphor in Water Demo

Properties of polymers based on functional groups

Using Gas Chromatography to detect and separate halogenated hydrocarbons

Addition and Substitution using  Bromine


	1. Saponification

· Surfactants

· Tri-esters

· Surface tension Measurement

2. Polymerization

· Polyurethane

3. Aspirin Synthesis and Analysis

· Esterification Synthesis

· Thin Layer Chromatography

· Quantitative analysis

· Theoretical Yield Calculations

· Percent Yield Calculations




Curriculum Content Map- Early December
	Unit #  and Topics ( 8 sessions)
	Performance Objective
	Inquiry based Demonstration List
	Lab Activity Title (320  Minutes)

	6. Predicting Reactions- 

· Naming Compounds

· Balancing Chemical Equations

· Types of Chemical Equations

· Types of Chemical Reactions

· Predicting based on Stability

· Predicting based on Type

· Chemical reactivity and products of chemical reactions

· Reaction types –Organic Functional Group Reactions, Acid-base reactions; concepts of Arrhenius, Brönsted-Lowry, and Lewis; coordination complexes; amphoterism ,Precipitation reactions, Oxidation-reduction reactions, Oxidation number, The role of the electron in oxidation-reduction


	· Be able to write and balance net ionic equations for Double Replacement Reactions 

· Be able to write and balance net ionic equations for Simple REDOX Reactions 

· Be able to write and balance net ionic equations for Non-Simple REDOX Reactions 

· Be able to write and balance net ionic equations for Hydrolysis Reactions 

· Be able to write and balance net ionic equations for Complex Ion (Transition Metal) Reactions
· Understand that a reaction in aqueous solution is one that is carried out in water 

· Understand the terms electrolyte, weak electrolyte and non-electrolyte and be able to predict which compounds fall into which category 

· Be able to calculate the individual ion concentrations when ionic compounds are dissolved in water 

· Understand the difference between, and be able to write, full, ionic and net ionic equations 

· Learn and be able to apply solubility rules 

· Be familiar with a limited number of colors associated with precipitates 

· Recall that an acid is a hydrogen ion donor 

· Recall that a base is a hydrogen ion acceptor 

· Understand how the degree of ionization/dissociation determines the strength of an acid and a base 

· Understand that in a neutralization reaction an acid and base react to form a salt and water 

· Learn some reactions that produce gases as products and the chemical tests for those gases 

· Understand that oxidation and reduction can be described in terms of loss and gain of electrons respectively 

· Be able to find the oxidation number of an element within a compound 

· Become familiar with some common oxidizing and reducing agents and the half-equations that represent their action 

· Understand and be able to recognize the different types of REDOX reaction. Namely synthesis (combination), decomposition, combustion, single and double displacement (replacement) including metal displacement, hydrogen displacement from water and acids and halogen displacement 

· Learn and be able to use the reactivity series as a tool for predicting displacement reactions 

· Understand the concept of disproportionate 

· Recall and understand the technique of titration 

· Be able to carry out simple quantitative moles calculations relating to REDOX titration data 

· Be able to write and balance net ionic equations for Organic Reactions 


	Types of Chemical Reactions
· Decomposition of Hydrogen Peroxide, CuCO3

· Single Replacement, Group I and Group II reactivity

· Synthesis of Water
· Thermite

· Formation of Water 
· The Oxidation States of Manganese 
· Formation of Carbonic Acid

· Formation Magnesium Oxide

· Single replacement of Iodide

	1. Chemical Reactions using Crystal Growth

· Single replacement Reactions 

· Metallic Crystals

2. Silvering Bottles

· Formation of Complex Ions

· Reduction and Oxidation of aldehyde functional group

· Tollens Test

3. Predicting Double Replacement Reactions in Solutions based on Solubility Rules

4. Redox Standardization of HCl using Potassium Iodate




Curriculum Content Map- Mid December
	Unit #  and Topics 
( 10 Sessions)
	Performance Objective 
	Inquiry based Demonstration List
	Lab Activity Teaching Technique Title ( 400 Minutes

	6. Measurement and Stoichiometry 

1. Law of Constant Composition and Calculations based on Law

2. Using Moles to find a Quantity

3. Stoichiometry

4. Limiting Reagents

5. Using Density

6. Solution Terms

7. Stoichiometry. - Solutions


	· Be able to write chemical equations in words 

· Be able to write chemical equations using chemical formulae and chemical symbols (this requires knowledge, and correct use of, chemical nomenclature) 

· Understand, and be able to use, state symbols as part of chemical equation writing 

· Be able to balance chemical equations 

· Understand why balancing chemical equations is important 

· Understand the concept of percentage by mass 

· Be able to calculate empirical formulae from percentage by mass data 

· Be able to convert empirical formulae to molecular formulae by using Molar Mass data 

· Understand and be able to apply the concept of the mole in chemical calculations (including the application of Avogadro's number) 

· Be able to use combustion data to calculate empirical formulae of compounds 

· Understand the importance of, and be able to apply, the concept of stoichiometric coefficients relating to reacting ratios 

· Know how to calculate the number of moles of a solid substance present in a reaction from data 

· Be able to perform calculations relating to molarity 

· Understand and be able to perform calculations relating to the Beer-Lambert law 

· Be able to perform calculations relating to dilution 

· Be able to perform calculations relating to molality 

· Be able to calculate the formulae of hydrated salts from experimental data 

· Understand, and be able to apply, the concept of a limiting reactant 

· Understand, and be able to apply, the concept of percentage yield 


	· Dynamite Soap

· Combustion Rockets

· Tennis Ball Can Explosion

· Solution Chemistry

· Volume Addition

· Volumetric Glassware


	1. Percent of Oxygen in a Chlorate

2. Percent of Water and The  Formula of a Hydrate

3. Molecular Mass of an unknown Gas

4. Stoichiometry and Determination of Atomic Mass of Aluminum

5. Preparation of Standardized Salicylic Acid Solution

· Solute

· Solvent

· Mass %

· ppm

· ppb

· Mole fraction

· Molality

· Molarity

· Normality






Curriculum Content Map- Early January
	Unit #  and Topics
( 5 Sessions)
	Performance Objective 
	Inquiry based Demonstration List
	Lab Activity Title ( 120 Minutes

	7. Thermo chemistry- 

· Introduction to thermodynamics

· Conservation of energy

· State Functions

· Potential Energy

· Kinetic Energy

· Calorimetry

· Heat of Fusion

· Heat of Vaporization

· Specific Heat

· Heat of Dilution

· Heat of Solution

· Hess’s Law- direct and indirect

· Bond Dissociation Energies

· Gibbs Free Energy Equation
	· Learn definitions that describe the systems studied in thermochemistry 

· Understand, be able to quote a definition and write suitable equations for standard enthalpy of formation 

· Understand, be able to quote a definition and write suitable equations for standard enthalpy of combustion 

· Understand and be able to use a Hess's law cycle or algebraic methods to calculate a given enthalpy change 

· Understand and be able to use in calculations, average bond energy terms 

· Understand the meaning of the terms exothermic and endothermic 

· Understand and be able to apply the concept of entropy both in descriptive and calculation contexts 

· Understand and be able to apply the concept of Gibbs Free Energy both in descriptive and calculation contexts 

· Understand and be able to apply the energetics of the ionic bond as described by the Born-Haber cycle and associated calculations 

· Understand the role of charge density in determining some physical properties of ionic compounds]


	· Heat Exchange

· Heat of Fusion

· Hand Warmer

· Ice Packs

· Luminol Chemistry

· Exothermic and Endothermic Reactions in Aqueous Solutions


	1. Heat of Neutralization

2. Heat of Dissolution

3. Heat of a Reaction: Mg-HCl 


 

Curriculum Content Map- Late January
	Unit #  and Topics
( 10 Sessions)
	Performance Objective 
	Inquiry based Demonstration List
	Lab Activity Title ( 320 Min)

	8. Gas , Liquids and Solids

· Real Gases versus Ideal Gases

· Ideal Gas Equation

· Derivations based on Ideal Gas Equation

· Gases collected Over Water

· Kinetic Molecular Theory

· Van Der Walls Equation

· Molecular Speeds

· Diffusion and Effusion

· .Molecular Theory related to Phase

· Phase Changes

· Entropy

· Heating and Cooling Curves

· Interphases

· Pressure

· Vapor Pressure

· Boiling Point and Freezing Points

· Vapor Pressure Curves

· Phase Diagrams – Triple point, critical point

· Energy change during phase changes

· Viscosity

· Surface Tension

· Types of Solids and Crystal Structure


	Be able to convert between different units of pressure 

Be able to convert between different units of temperature 

Recall and be able to use Boyle's law in calculations 

Recall and be able to use Charles' law in calculations 

Recall and be able to use Gay-Lussac's law in calculations 

Recall and be able to use Avogadro's law in calculations 

Recall and be able to use the Combined gas law and the General gas law in calculations 

Recall and be able to use the Ideal gas law in calculations 

Understand and be able to use the van der Waals equation (modified ideal gas law) in calculations 

Recall and be able to use Dalton's law of partial pressures in calculations 

Recall the conditions that are used as standard in calculations 

Be able to use molar gas volume in calculations 

Understand the Kinetic theory as applied to gases 

Understand the concept of, and be able to perform calculations involving, the root-mean-square-speed of gases 

Understand the terms effusion and diffusion and be able to perform calculations relating to those concepts

Understand the occurrence, relative strength and nature of dipole-dipole interactions, London dispersion forces and hydrogen bonds 

Understand how solid structure influences properties 

Understand the nature of liquids
	1.Potato Gun Demo

2.Effect of Pressure on Real and Ideal Gases

3.Vernier Boyles law Demo

4.Internet Based Gas Law Lab

5.Joule Thompson Effect Demo

6. Effusion Demo

7. Vapor Pressure Pop Demo

8.  Determination of Vapor Pressure Demo

9. Vapor Pressure related to Diffusion Demo

10. Triple point of  Carbon Dioxide Demo

11.Triple point of Cyclohexane Demo

12.  Surface Tension Demonstrations
	1. Avogardros Hypothesis
· Using Graphical Analysis

2. Determining The Molecular Mass of Butane

· Partial Pressures

3. Determination of Boiling Points and Refractive Index of Unknown Liquids

· Refractive index

4. Freezing Point of Phenyl Salicylate

· Super cooling 




Curriculum Content Map- Early February
	Unit #  and Topics
( 10 Sessions)
	Performance Objective
	Inquiry based Demonstration List
	Lab Activity Title
( 240 Minutes)

	9. Solutions – 

· Types of Solutions

· Electrolytes

· Miscibility and Immiscibility

· Process of Dissolution

· Dissolution versus Ionization

· Solubility Terms

· Solubility Curves

· Henry’s Law

· Concentration Terms – Molarity. Molality, % , mole fractions

· Dilution Problems

· Stoichiometry Problems with Solutions- Review

· Raoult’s Law

· Freezing and Boiling points of Solutions – Colligative Properties

· Van Hoff factor

· Osmosis

· Deviation from Raoult’s Law

· Distillation

· Colloids


	· Understand that a reaction in aqueous solution is one that is carried out in water 

· Understand the terms electrolyte, weak electrolyte and non-electrolyte and be able to predict which compounds fall into which category 

· Be able to calculate the individual ion concentrations when ionic compounds are dissolved in water

· Understand the concept of vapor pressure 

· Be able to relate changes (both quantitative and qualitative) in vapor pressure to addition of non-volatile solutes to solvents (Raoult's Law) 

· Understand and recall Raoult's Law in terms of ideal solutions of two volatile components AND deviations from ideal behavior 

· Be able to recall and use equations relating to quantitative treatments of Boiling Point Elevation, Freezing Point Depression, Osmotic Pressure and the van't Hoff factor
	Preparation of solutions

Pasco Demonstration of Raoult’s Law

Supersaturated Solution Demo
	1. Using Freezing-Point Depression to Find Molecular Weight

2. Spectroscopy determination of the percent of salicylic acid in Aspirin

3. Determination of Solubility Constant of Calcium Hydroxide using Micro-titration techniques






Curriculum Content Map- Late February- Early March
	Unit #  and Topics
(9 Sessions)
	Performance Objective 
	Inquiry based Demonstration List
	Lab Activity Title ( 160 Minutes)

	10. Kinetics 

· Rates relationship to collisions

· Reaction Mechanisms

· Activation energy

· Nature of Reactants and Interfacial Surface Area

· Temperature and Pressure effects on Rates

· Catalyst – Homogeneous and Heterogeneous

· Potential Energy Diagrams- Review

· Activated Complex and Intermediates

· Arrhenius Equation

· Maxwell- Boltzman Diagram

· Average Rate

· Rates relationship to Stoichiometry

· Graphical determination of Instantaneous Rate

· Rate Laws

· Determination of Rate Laws

· Determination of Mechanisms

· Order of Reactions

· Calculations based on Order


	· Be able to recall AND understand Collision Theory 

· Be able to recall AND understand how temperature, concentration, surface area and catalysts affect a rate of reaction 

· Understand AND be able to interpret a Maxwell-Boltzman distribution plot 

· Understand AND be able to interpret an energy profile plot 

· Be able to deduce orders, rate equations and rate constants (including units) from initial rate data 

· Understand the link between the rate determining (slow step) in a reaction mechanism and the rate equation 

· Understand AND be able to interpret graphical data relating to rates 


	· Formation of Gases Demo

· Intermediate Demos

· Oscillating Clock Reaction

· Light Stick Demo

· Dust Explosion’
· Decomposition Of Hydrogen Peroxide
· Oswald Catalyst demo of Methanol Combustion

	1. Kinetics of the Acid Decomposition of Thiosulfate
· Graphical determination of order

· Determination of rate law

· Use of differential rate laws to determine order of reaction
· rate constant from experimental data
2. Kinetics of decomposition of Hydrogen Carbonate

· Nature of reactants

· Surface area effects

· Concentration Effects

· Temperature Effects


Curriculum Content Map- Mid March
	Unit #  and Topics (9 Sessions)
	Performance Objective 
	Inquiry based Demonstration List
	Lab Activity Title (160 Minutes)

	11. Equilibrium -

· Reversible processes and Reactions

· Types of systems

· Kinetics relationship to Equilibrium

· Equilibrium Expressions

· Equilibrium Constants

· LeChatelier’s Principle

· Equilibrium Stresses

· Equilibrium Calculations

· Molar Solubility

· Common Ion Effects

· Reaction Quotients
	· Understand the concept of dynamic equilibrium 

· Be able to write an expression in terms of concentrations for the equilibrium constant Kc given a chemical equation 

· Understand that equilibria take a finite time to be achieved 

· Be able to calculate values for Kc and associated data from initial concentrations 

· Be able to write an expression in terms of partial pressures for the equilibrium constant Kp given a chemical equation 

· Be able to calculate values for Kp and associated data from pressure data 

· Recall and understand Le Chatelier's Principle 

· Understand the application of Le Chatelier's Principle and be able to predict the shift in position of equilibria and optimum conditions in reactions 

· Understand and be able to apply the relationship of Kc to Kp, the different formats of Kc (reciprocals and roots) and the relationships in simultaneous equilibria 

· Understand and be able to apply to calculations, the concept of solubility product 

· Understand and be able to apply to calculations, the concept of common ion effect 

· Understand and be able to interpret phase diagrams 

· Understand and be able to interpret heating and cooling curves 


	· Cobalt Chloride Demo

· Molar solubility of Silver chromate and Silver Chloride Demo

· Dry Ice and Limewater Demonstration
· Methyl Orange Equilibrium
	1. Lechatelier’s Principle using Cobalt complexes and Chemical Equilibrium Lab
· Common Ion Effect

· Simultaneous Equilibrium
2. Determination Of Equilibrium Constant for a system at Equilibrium
· Colum Ion Exchange
· Combination Indicators

· Micro-Titration

· pH measurement

· Vernier Technology



Curriculum Content Map- End of March- Early April
	Unit #  and Topics ( 10 Sessions)
	Performance Objective 
	Inquiry based Demonstration List
	Lab Activity Title- ( 320 minutes)

	12. Acids, Bases and Salts- 

· Dissociation versus Ionization

· Preparation of Acids, Bases and Salts

· Classification of Acids and Bases

· Bronsted- Lowry Theory of Acids and Bases

· Degree of Ionization

· Equilibrium Constants for Acids and Bases

· Weak Acids and Bases

· Binary acids versus Oxyacids

· Determination of Acid and Base properties based on structure

· Ionization of Water

· -pH and pOH

· Acid- Base Stoichiometry Problems- Review

· Ionization calculations of Weak Acids and Bases

· Henderson-Hasselbalch Equation

· Titration Calculations

· Indicators

· Types of Salts

· Dissociation of salts and Buffers


	· Be able to recall the Bronsted Lowry, Arrhenius and Lewis definitions of an acids and bases 

· Be able to identify acid base conjugate pairs 

· Recall the difference between strong and weak acids in terms of ionization 

· Be able to calculate pH of strong acids and strong bases 

· Be able to calculate pH of weak acids and weak bases using Ka and Kb 

· Recall a definition of Kw, the ionic product of water 

· Recall the definition of a buffer 

· Understand and how a buffer works 

· Be able to identify and calculate the pH of a buffer solution 

· Understand the techniques and procedures associated with titrations 

· Be able to sketch titration curves and be able to suggest a suitable indicator for a particular titration 

· Understand the hydrolysis of salts and the effect this has on pH 

· Understand the meaning of the term 'equivalence point' 

· Understand how indicators work 


	· Types of Indicators Demo

· pH of common Household Products

	1. Preparation of Sodium Hydroxide Solution and Standardization using a primary standard
· Endpoint

· Equivalence Point

· Micro-titration using Syringes
2. Determination of Molecular Weight and Ka of an Unknown Organic Acid

· pH Probes

· Titration Curves using Data Acquisition ( Logger Pro)

· Determination of Equivalence Point Using 2nd Derivatives

· Determination of Midpoint to determine pKa

· Vernier Technology

3. Hydrolysis and Indicators
· Types of Salts
· Neutralization and Hydrolysis

4.  The determination of the Ionization Constant of  a Indicator

· Buffer Solutions

· Calculations using Hasselbach Equation

· Beers Law

· Vernier Technology




Curriculum Content Map- Mid April
	Unit #  and Topics
10 Sessions)
	Performance Objective 
	Inquiry based Demonstration List
	Lab Activity Title- (320 Minutes)

	13. Electrochemistry and Thermodynamics – 

· Oxidation and Reduction

· Substances gaining potential

· Types of electrochemical cells

· Voltaic cells

· Cell Potentials

· Concentration dependency of E

· Nerst Equation

· Cell potentials and Equilibrium

· Metal Electrodes

· Reference Electrodes

· Indicator electrodes

· Applications of Voltaic Cells

· Electrolysis

· Faraday’s Law

· Electrolytic Cells

· Order of reduction

· Applications of Electrolytic cells

· Gibbs Free energy Equation ( Free Work)

· Relationship to Equilibrium and  Q

· Relationship to E


	· Recall the definition of oxidation and reduction in terms of electrons 

· Understand and recall the definition of standard electrode potential 

· Understand and recall how to construct a cell diagram (line notation) and draw a diagram (picture) of the apparatus needed 

· Recall the conditions that standard electrode potentials are measured under 

· Understand the nature and purpose of a salt bridge 

· Be able to predict the likelihood or otherwise of chemical reactions using standard electrode potentials and understand how those predictions may not prove to be accurate 

· Understand and use the Nernst equation 

· Understand the relationship between Gibbs free energy, equilibrium constants and Ecell, and be able to perform related calculations 

· Understand electrolysis and be able to perform quantitative calculations relating to it 


	Corrosion of Iron

	1. Determination of Activity Series using single replacement reactions in Gels

2. Voltaic cell and Nerst Equation Lab
· Variations of concentration effects
3. Electrolysis of Aqueous Solutions Lab

4. Copper Plating Lab

5. Silver Electrode Reference Cell Lab
· Making Reference cells




Reviewing  for the AP ChemistryExam

Beginning in May typically we begin our review sessions. We begin the review program by the students taking the 2002 Multiple Choice Exam. The students hand in their analysis and we focus on the their areas of deficiencies as a method of preparation. Then for the remainder of the month till the exam ,  everyday the first 40 minute block I give a general overview  of the review topic and then  in the second 40 minute block the students present past free response questions that they were assigned on the topic I reviewed. 
C5—Evidence of Curricular Requirement: Laboratory (Physical manipulations; Processes and procedures;


observations and data manipulation; communication, group collaboration, and the laboratory report)
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C4—Descriptive Chemistry (Relationships in the periodic table)





C2—Evidence of Curricular Requirement: States of Matter (Gases, Liquids and solids, Solutions)
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C7—Evidence of Curricular Requirement: The course includes a laboratory component comparable to college level chemistry laboratories. A minimum of one double-period per week or its equivalent is spent engaged in laboratory work. A hands-on laboratory component is required. Each student should complete a lab notebook or portfolio of lab reports.  
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C6—Evidence of Curricular Requirement: The course emphasizes chemical calculations and the mathematical formulation of


principles.
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C3—Evidence of Curricular Requirement: Reactions (Reaction types, Stoichiometry, Equilibrium, Kinetics,
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