Outline for Physical Setting/Chemistry

Introduction


Demonstrations

Objectives


Grading/Assignments/Projects

Labs: 
Process Skills

Chemist in Training


Lemon Suds


Significant Figures


Paper Clip Patterns


Knot the Usual Way to Learn Graphing


Graphing and Data Analysis


Indirect Measurement Lab Activity

I. Matter


Definitions



Matter, inertia, pure substances (elements and compounds), mixtures (homo and hetero)


Chemical and Physical changes


Particle Model


Significant Figures and Scientific Notation (Table C and D)


Density and Percent Error (Table T)

Labs: 
Density


Density II


Matter (Classification of Matter)



Physical and Chemical Changes


Measuring Mass


North Pole Bureau of Investigations


Conservation of Mass

II. Atomic Structure


History (Rutherford, Bohr)


Definitions: mass number, atomic number, ground state, excited state


Atomic Structure (Periodic Table)



PEN #’s


Ions-Isotopes-Atoms



PEN #’s


Lewis Dot Diagram


Isotopes (Table N and O)



Radioactivity 



Half-Life

Labs: 
Isotopes of Washerum


Half-Life of Diceium

III. Introduction to Energy


Definitions: energy, work, temperature, heat (Q), absolute zero


Laws of Thermodynamics


Temperature Scales (Kelvins to Celsius and reverse) (Table T)


Endothermic and Exothermic Reactions



Temperature changes


Heat Formula (Q = m∆TCp) (Table T)

Labs:
Calorimetry: Specific Heat of a Metal

IV. Periodic Table (Periodic Table and Table S)

Organization of Periodic Table



Metal, nonmetals, metalloids, names of groups


Periodic Properties



Ionization energy, atomic radius and electronegativity


Oxidation numbers

Labs:
Find the Missing Card


Periodic Properties of the Elements


The Periodic Table

End of 1st Quarter

V. Bonding


Octet rule


Types of bonds (definition and characteristics)



Ionic, covalent and metallic

Labs: 
Conductivity, Ionization and Dissociation

VI. Electron Configuration


Lewis Dot Diagrams


Polar and non-Polar Molecules

Labs:
Electron Distribution Using Beans


Electron Arrangements


Flame Tests


Bright-Line Spectroscopy


Three Dimensional Models of Covalent Molecules

VII. Stoichiometry I


Gram Formula Mass


Concept of the Mole


Conversions (moles, liters, molecules and grams) (Table T)


Percent Composition


Empirical Formula


Molecular Formula 

Labs: 
Moles on Lincoln’s Face


What is the Mass Percent of Sugar in a Gumball?


Composition of Hydrates

VIII. Naming (Nomenclature)


Binary Compounds


Ternary Compounds (Table E)


Stock System


Prefix (Covalent Compounds)

Organic Chemistry



Hydrocarbon Series (Table P and Q)



Functional Groups (Table R)

Labs:
Formulas and Oxidation Numbers 

IX. Stoichiometry II


Balancing Equations


Classification of Reactions (synthesis, decomposition, single and double replacement)


Mole-Mole Relationship in reactions


Hydrates (GFM and % water in hydrates) (Table T)

Labs: 
Types of Chemical Reactions


Stoichiometry of Chemical Reactions


(Making Copper) Relating Moles to Coefficients of a Chemical Equations


(Making Salt) Mole and Mass Relationships
End of 2nd Quarter

X. Phase Changes


Phase Diagrams (Table B)


Review of Heat and Temperature

Labs:
Heating Curves

XI. Intermolecular Attraction Forces


Dispersion Forces


Dipole-Dipole 


Hydrogen bonding


Surface Tension


Vapor Pressure (Table H)

Labs: 
How Many Drops Can You Pile on a Penny?


Evaporation and Intermolecular Attractions


Why-odine

These colors DO run

XII. Solutions


Types of Solutions


Solubility


Solubility Tables (Table G and F)


Concentrations



Molarity, Parts Per Million, Percent by Mass and Percent by Volume (Table T)


Colligative Properties

Labs: 
Solubility of a Salt


Solubility

Benzoic Acid Blizzard in a Bottle


Ice Cream in a Bag

XIII. Gases


Kinetic Theory of Gases


Gas Laws (Table A)



Boyle’s, Charles’, Gay-Lussac’s and Avogradro’s (Table T)


Ideal vs. Real 


Review of Density


Review of Stiochiometry

Labs: 
Boyle’s Law: Pressure-Volume Relationship of Gases


Balloon Graph


Molar Volume of a Gas

XIV. Kinetics and Thermodynamics


Collision Theory


Factors that Effect Reaction Rates


Potential energy Diagrams



Endothermic and Exothermic (Table I)


Equilibrium


LeChaelier’s Principle

Labs:
Effects on Reaction Rate
End of 3rd Quarter

XV. Acids and Bases


Ionization vs. Dissociation


Properties of Acids and Bases


Arrhenius Definition (Table K and L)


pH Scale (Table M)


Titration (Table T)

Labs: 
Properties of Acids and Bases


Acid/Base Indicators


Acid/Base Matching Lab


Hydrolysis of Salts


Titration

XVI. Oxidation-Reduction


Oxidation Numbers


Redox Reactions (Table J)


Electrochemistry



Electrolysis vs. Voltaic Cell

Labs: 
Activity Series

XVII. Organic Chemistry


Review Naming-Hydrocarbon Series (Table P and Q) and Functional Groups (Table R)


Organic Reactions

Labs: 
Isomers of C7H16

Esterification


Distillation of Strawberry Soda


Soap Making

XVIII. Nuclear Chemistry


Review-Half-Lifes


Fission 


Fusion

End of 4th Quarter
