10th Grade Chemistry – 1 year course - One science credit

I. Introduction

In Chemistry, students conduct laboratory investigations, use scientific methods during investigations, and make informed decisions using critical-thinking and scientific problem solving.

II. Educational Philosophy

       This course is designed to give the student a Christian perspective of Chemistry. Students in Chemistry study a variety of topics that include: basic science topics and mathematical skills, atoms, electron structure, bonding, nomenclature, reactions, stiochiometry, acids, bases, oxidation-reduction reactions, electrochemistry and the braches of chemistry.  Basic to this perspective is the conviction that God is the Creator and Sustainer of the universe. The Christian perspective gives the student several advantages:

1. It gives him a greater insight as he studies the brilliant order and design of God’s creation;

2. It enables him to study creation without hindrance of false philosophies such as evolution; and 

3. It gives him an infallible source of truth------the Bible------ with which to compare observations.

III. Scope and Sequence

Chapter 1: Science, Chemistry, & You


1 week

Chapter 2: Matter





   
1.5 weeks

Chapter 3: Math: The Central Language of Science
1.5 weeks

Chapter 4: Atomic Structure 




2 weeks

Chapter 5: Elements 





1.5 weeks

Chapter 6: Chemical Bonds




1 week

Chapter 7: Describing Chemical Composition

2 weeks

Chapter 8: Describing Chemical Reactions


2 weeks

Chapter 9: Gases     





1.5 weeks

Chapter 10: Solids & Liquids                                          1 week

Chapter 11: Water                                                          1 week

Chapter 12: Solutions 





1.5 weeks

Chapter 13: Thermodynamics & Kinetics


1.5 weeks

Chapter 14: Chemical Equilibrium 



1.5 weeks

Chapter 15: Acids, Bases & Salts                                   1.5 weeks

Chapter 16:Oxidation-Reduction 
                            1.5 weeks

Chapter 17: Organic Chemistry 




1 week

Chapter 18: Biochemistry




     
1 week

Chapter 19: Nuclear Chemistry                                       1 week
IV. Instructional Standards

Science

CHEMISTRY



To meet this standard, the student will: 

Benchmark C.1.1:    Use properties to identify, describe, and categorize substances, materials, and 


      objects 

Indicators: 


C.1.1.1   Describe objects using sensory terms and properties including shape, size, color, texture, 


and hardness 

C.1.1.2   Sort substances by measuring properties such as density, hardness, boiling and freezing  
points, solubility, conductivity, Ph, and melting points 


C.1.1.3   Examine properties of mixtures, solutions, acids, and bases 


C.1.1.4   Determine, and understand the importance of concentration of solutions 


C.1.1.5   Identify the phase of matter associated with a substance at a particular temperature 


C.1.1.6   Distinguish between ionic and covalent bonds, and metallic bonds 


C.1.1.7   Distinguish different types of chemical reactions including synthesis, decomposition, 


single and double replacement, neutralization, redox, exothermic, endothermic,  



spontaneous, and 
non-spontaneous 


C.1.1.8   Use molar mass, molar volume, and Avogadro's principle to investigate stoichiometric 


relationships 


C.1.1.9   Investigate the relationships among pressure, temperature, and volume for gases 


C.1.1.10 Determine electron configuration, notations, electron dot notation, and orbital notation

C.1.1.11 Distinguish the different orbital shapes
Benchmark C.1.2:    Identify, describe, and categorize objects and ideas based on their  



      characteristics 

Indicators: 


C.1.2.1. Classify matter based on its physical and chemical behavior

              C.1.2.2  Understand that workable laws do correctly describe the behavior of matter in God’s    universe and form the foundations of true science.

Benchmark C.1.3:    Measure properties and characteristics 

Indicators: 


C.1.3.1   Use instruments to measure time, temperature, mass, weight, and volume 


C.1.3.2   Identify and manage sources of error and uncertainty 


C.1.3.3   Use estimation skills to check measurements 


C.1.3.4   Understand the goals of measurement and the usefulness of standard measurements
               C.1.3.5  Realize that it is impossible to have a working knowledge of God’s creation until it can be quantified 

Benchmark C.1.4:    Recognize the components, structure, and organization of systems and the 


      interconnections within and among them 

Indicators: 


C.1.4.1   Understand and explain how the atomic structure of matter relates to observable


properties of matter 


C.1.4.2   Distinguish among an element, a compound, and a mixture

C.1.4.3   Distinguish between physical and chemical properties 


C.1.4.4   Recognize the usefulness of the periodic table as an organizational and informational tool 


C.1.4.5   Use the periodic table to investigate atomic number, atomic mass, isotopes, families, 


groups, series, periods, atomic and nuclear radii, electro negativity, electron
 configurations, and oxidation numbers 


C.1.4.6   Distinguish between physical changes and chemical changes 


C.1.4.7   Determine electron configuration, electron dot notation, and orbital notation and relate it 


to periodic table and properties 
               C.1.4.8 Liken scriptural relationships to the relationships between temperature, pressure and volume of gases. (Matthew 24:12) (Luke 12:48)

Benchmark C.1.5:    Understand that interactions within and among systems cause changes in matter  

      and energy 

Indicators: 


C.1.5.1   Recognize and be able to explain physical and chemical equilibrium 


C.1.5.2   Know that matter and energy are conserved in physical and chemical changes 


C.1.5.3   Use the kinetic theory of matter to describe the differences between solids, liquids, and
 gases 


C.1.5.4   Recognize processes which transform one form of energy into another 


C.1.5.5   Understand how bonds store and release energy
C.1.5.6   Recognize that the Word of God supports the first and second laws of thermodynamics.  
  (Gen2: 2-3)(Heb 1:11)

Benchmark C.1.6:    Construct and use models to predict, test, and understand scientific phenomena 

Indicators: 


C.1.6.1   Evaluate various models of atomic structure and how technology relates to these views 


C.1.6.2   Construct molecular models and dynamic models of chemical reaction 


C.1.6.3   Recognize, interpret, and balance chemical equations 


C.1.6.4   Use mathematical models to make predictions about chemical reactions 

Science

CHEMISTRY


To meet this standard, the student will: 

Benchmark C.2.1:     Plan and implement scientific investigations 

Indicators: 


C.2.1.1   Distinguish between an observation and an inference 


C.2.1.2   Draw inferences based on observations 


C.2.1.3   Develop questions and testable hypotheses in response to observations 


C.2.1.4   Use appropriate tools to collect data and test a hypothesis 


C.2.1.5   Plan and conduct a controlled experiment, individually and collaboratively 


C.2.1.6   Develop and communicate descriptions, results, explanations, conclusions, and models 


from evidence 


C.2.1.7   Understand and follow proper safety procedures 

Benchmark C.2.2:     Think logically, analytically, and creatively 

Indicators: 


C.2.2.1   Approach questions and problems using several different strategies 


C.2.2.2   Distinguish between evidence, explanation, and opinion 


C.2.2.3   Make predictions and create explanations by drawing inferences and recognizing patterns 


and relationships (especially mathematical relationships) 


C.2.2.4   Reflect upon the thought process associated with a particular series of actions 
               C.2.2.5  Realize that difficulty concepts bring us face-to face with that an infinitely wise Creator 


made and designed the universe according to His plan. We cannot know the Creator’s 


mind. (Isaiah 55:8-9)

Benchmark C.2.3:     Practice the principles of scientific inquiry  

Indicators: 


C.2.3.1   Recognize the role of science as a way of looking at the world through a Christian

 worldview

C.2.3.2   Evaluate and modify processes of investigation 


C.2.3.3   Accurately record and report a series of observations 


C.2.3.4   Give proper credit to informative sources 


C.2.3.5  Explain the importance of openness, honesty, limitations and skepticism in science 


C.2.3.6   Analyze information that is known and recognize what is still unknown or unanswered 


C.2.3.7   Recognize the logical process of basing conclusions on evidence 


C.2.3.8   Recognize that scientific knowledge is always changing 

C.2.3.9  Recognize that observations can be influenced by faulty procedures and by the beliefs of 

the observer 


C.2.3.10 Recognize that scientific understanding can come from unexpected results 


C.2.3.11 Analyze basic assumptions held by scientists 
               C.2.3.12. Examine Christ’s miracles as an exception to the scientific laws.
               C.2.3.13 Understand that while man’s descriptions of creation may change, the God who   established the foundational truths of the universe will not change. (Psalm 102:25-27)
                C2.3.14. Appreciate that even an unbeliever can see proof of God’s existence and His awesome power through observation of His creation. (Romans 1:20)

                C2.3.15. Know the scientific truths revealed in the Bible before Modern scientists discovered them (Isaiah 40:22, Job 26:7, Job 36; 27

Benchmark C.2.4:    Understand the relationship between evidence and scientific explanation 

Indicator: 


C.2.4.1   Understand that the process of science results from inventive acts of imagination,


intelligence and logical inquiry which meet certain criteria of testability, consistency, and


rules of evidence 

              C.2.4.2 Realize that science’s job is to observe and draw conclusions, not establish the rightness or wrongness of an action that must be based on God’s Word.
          C.2.4.3 Recognize as the advancement of science continues and man begins to unlock some of the mysteries of God’s creation, that the moral issues that these new discoveries uncover should be guided morally and ethically through the Bible. (Matthew 22:37-40)

Science

CHEMISTRY


To meet this standard, the student will: 

Benchmark C.3.1:    Identify problems and challenges in which science knowledge and skills can be 


      applied 

Indicators: 


C.3.1.1   Analyze a relevant problem or challenge which is related to science or technology 


C.3.1.2   Identify the components of the problem and criteria of a suitable solution 

Benchmark C.3.2:    Research, design, and test a variety of ways to address problems and/or 



      challenges 

Indicator: 


C.3.2.1   Use scientific tools and methods to individually and collaboratively research, design, test, 


and compare alternative solutions to a problem 

Benchmark C.3.3:    Evaluate solutions and consequences 

Indicator: 


C.3.3.1   Develop a written report which completely describes the problem-solving process 

Science

CHEMISTRY

To meet this standard, the student will: 

Benchmark C.4.1:    Use listening, observing, and reading skills to obtain scientific information 

Indicators: 


C.4.1.1   Practice listening to and paraphrasing someone describe his/her own observations 


C.4.1.2   Read, understand, and summarize informative text 

Benchmark C.4.2:    Use writing and speaking skills to organize and express science ideas 

Indicators: 


C.4.2.1   Construct, interpret, and utilize line graphs and other graphical displays of information 


C.4.2.2   Write informative reports that make use of formulas, symbols, diagrams, tables, and 


graphs 


C.4.2.3   Recognize, use, and be able to explain common science terms 

Benchmark C.4.3:    Use effective communication strategies and tools to prepare and present science  


      information 

Indicators: 


C.4.3.1   Utilize computer software and hardware to conduct scientific research and investigations 


C.4.3.2   Recognize and interpret chemical equations 


C.4.3.3   Clearly present information as evidence to support a conclusion 

Science

CHEMISTRY


To meet this standard, the student will: 

Benchmark C.5.1:    Use mathematics to enhance scientific understanding 

Indicator: 


C.5.1.1   Use statistical methods and estimation skills to make predictions and describe and
 analyze results 
             C.5.1.2   Recognize that Mathematics is the alphabet with which God has written the universe.

Benchmark C.5.2:    Understand the relationship between science and technology 

Indicators: 


C.5.2.1   Describe workplace situations which utilize scientific inquiry and technological design
 processes 


C.5.2.2   Explain the interdependence of science, technology, and public awareness 

Benchmark C.5.3:    Examine the relationship between science and history 

Indicator: 


C.5.3.1   Research and describe how individual contributions, various tools and techniques, and 


different historical periods and events have influenced the development of science 

Benchmark C.5.4:    Examine the relationship among science, society, and the workplace  

Indicators: 


C.5.4.1   Describe how the scientific enterprise is influenced by societal, environmental, 


economic, political, and ethical considerations 


C.5.4.2   Explain how the actions of humans can affect the environment and the supply of 


resources 


C.5.4.3   Recognize and explain some short-term and long-term consequences of science and
 technology 

Science

CHEMISTRY


To meet this standard, the student will: 

Benchmark C.6.1:    Understand how science contributes to the treatment of diseases in the  



      maintenance of a healthy lifestyle (Personal and Community Health) 

Indicator: 


C.6.1.1   Describe the role of chemicals in causing or curing disease 
               C.6.1.2  Recognize as the advancement of science continues, the moral issues that they bring, 



should be guided morally and ethically through the Bible
Benchmark C.6.2:    Understands how the use of resources affects population growth and the global 


      environment (Population) 

Indicators: 


C.6.2.1   Understand the role of petroleum to build materials and to burn for energy 

C.6.2.2.  Understand the role of the Christian in responsibility as a citizen as it applies to nuclear 



energy
Benchmark C.6.3:    Understand the importance of maintaining resources and environmental quality 

      (Environmental Quality/Resources)

Indicator:


C.6.3.1   Conserve materials in lab and experience some aspects of pollution such as SO2 from 


burning sulfur 

Benchmark C.6.4:    Understand the ethical issues inherent in scientific research (Ethics)

Indicator:


C.6.4.1   Understand and demonstrate the need for honesty in reporting research results.

V. Instructional Goals

A. To teach the science of chemistry from a Biblical perspective including the falsehood of evolution as demonstrated in the laws of thermodynamics and establishing a proper Christian philosophy of science.

B. To teach the basic concepts of chemistry through laboratories and improving the basic knowledge of science.

C. To summarizes the basic concepts of mathematical skills.

D. To teach foundation of the main aspect of chemistry such as atoms, electron structure, bonding, nomenclature, and reactions and stoichiometry.

E. To expand upon the main aspects of chemistry to kinetic theories, acids, bases, oxidation-reduction reactions, electrochemistry.

F. To emphasize the major branches of chemistry and the career opportunities they present.

VI. Instructional Objectives

A. Science, Chemistry, & You: The student is expected to:
1) Define and differentiate between inductive and deductive reasoning.

2) Categorize examples as deductive or inductive reasoning.

3) Describe the uses of deductive and inductive reasoning.

4) Describe the scientific method as a general method of inquiry.

5) Differentiate between hypotheses, theories, and laws.

6) Define science and chemistry.

7) List the contributions to the development of chemistry made during the Old Testament, Greek, alchemist, and modern times. 

8) Identify the branches of modern chemistry.

9) List the reasons that Christians should study chemistry.
10)   Identify inductive and deductive reasoning from the Bible. (Acts 17:24-31) (Romans 4)

11)  Examine Christ’s miracles as an exception to the scientific laws. 

12)  Understand that workable laws do correctly describe the behavior of matter in God’s universe and form the foundations of true science.

13)  Understand that while man’s descriptions of creation may change, the God who established the foundational truths of the universe will not change. (Psalm 102:25-27)

14)  Recognize that doing your best to please God will enable you to keep trying even when difficulties arise during this course. (I Corinthians 10:31)

15)  Know that God’s voice spoke into existence a universe that is wondrous to behold. (Ps. 33:6-9)

16)  Appreciate that even an unbeliever can see proof of God’s existence and His awesome power through observation of His creation. (Romans 1:20)

B. Matter

1) Distinguish physical properties from chemical properties.

2) Distinguish physical changes from chemical changes.

3) Classify matter according to the division of matter.

4) Correlate symbols with elements, and formals with compounds.

5) Use subscripts and coefficients correctly when writing formulas.

6) Differentiate between endothermic and endothermic.

7) Describe energy and explain, kinetic energy, heat, and temperature.
8) Explain the differences between Celsius, Kelvin, and Fahrenheit temperature scales and be able to convert from one scale to another.

9) Use the kinetic theory to explain the differences between the states of matter.

10)  Name the phase changes between states of matter.

11)  Realize that God created the physical universe out of nothing and there is no proof for or against this statement, it is accepted by faith. ( Heb 11:3)

12)  Recognize that the Word of God supports the first and second laws of thermodynamics. (Gen2: 2-3)(Heb 1:11)

13)  Know the scientific truths revealed in the Bible before Modern scientists discovered them (Isaiah 40:22, Job 26:7, Job 36; 27-28, Eccles. 1:7, Amos 5:8, Isaiah 51:6, Psalms 102:26, Lev 17:11, Psalms 8:8, Genesis 2; 7, Luke 17:31, 34)
C. Math: The Central Language of Science

1) Explain the difference between precision and accuracy.

2) Calculate percent error.

3) Know the metric prefixes and base units and be able to convert between metric units.

4) Explain the need for significant digits.

5) Use the rules to determine how many digits in a numeral are significant.

6) Use significant digits correctly in answers to arithmetic problems.

7) Define and use scientific notation.

8) Correctly set up and solve unit analysis problems.

9) List the steps to problem solving and use them.

10) Define and solve density problems.

11) Recognize that Mathematics is the alphabet with which God has written the universe.

12) Realize that it is impossible to have a working knowledge of God’s creation until it can be quantified.

D. Atomic Structure

1) Explain what a scientific model is and why models are necessary.

2) Identify the evidences that led to the formation of historic atomic models. the major tentes of theses models, and the discoveries of advancements that made them obsolete.

3) Describe the electrical charges, locations and sizes of the particles that make up an atom.

4) Describe the process by which atoms give off line spectra.

5) Describe the arrangement and the electron capacities of the various principle energy levels, sublevels, and orbitals.

6) Rank the sublevels in order of increasing energy.

7) Place electrons in orbital notation according to the  Aufbau principle and Hund’s rule.

8) Write out the electron configurations of common elements.

9) Describe the information given by each of the four quantum numbers.

10)   Recognize possible and impossible sets of quantum numbers.

11)   Given an atom’s isotopic notation, calculate the number of protons, electrons, and neutrons it contains.

12)   Given the relative number of each isotope and each isotope’s exact atomic mass, calculate the average mass for an atom in an isotopic mixture.

13)   State the number of valence electrons in a given atom.

14)   Use the electron-dot structures to represent valence electrons.

15)   Explain how ions of different charges are formed.

16)   Recognize there is order in God’s creation. (Romans 1:20)

17)   Realize that difficulty concepts bring us face-to face with that an infinitely wise Creator made and designed the universe according to His plan. We cannot know the Creator’s mind. (Isaiah 55:8-9)

18)   Recognize that Christian’s have a dual nature such as do many aspects in chemistry. (Romans 7:19)

E. Elements

1) List early attempts to construct periodic tables, and explain how the modern periodic table developed.

2) Identify chemical families, series, symbols, atomic masses and atomic numbers on a periodic table.

3) Identify the differences between visions of the periodic table in use today.

4) Using the regions of the periodic table, identify the sublevels that arte being filled in those elements.

5) Predict the electron configuration of a given element with the aid of a periodic table.

6) Describe the trends pertaining to atomic radius, ionic radius, ionization energy, electron affinity, and electronegativity and how they influence each other.

7) Describe the physical and chemical properties of a given element, and identify the major groups to which it belongs.

8) Given two elements, predict which one has the higher 

i. atomic radius, ionic radius, first ionization energy, electron affinity, and electronegativity.

F. Chemical Bonds

1) State why atoms bond, using general terms of energy and stability.

2) Describe the role that electronegativity plays in bonding processes.

3) Predict the type of bond that6 will form between two atoms,  

i. given their location on the periodic table. 

4) Use electron dot structures to illustrate the formation of an ionic bond between two given elements

5) Draw electron-dot structures of covalent compounds and polyatomic ions when given their formals. 

G. Recognize the elements that exist as polyatomic molecules. 

H. Predict and name a molecule’s shape when given its electron dot structure.

1) H.Predict the existence ands direction of a dipole moment in a molecule when given the molecule’s electron-dot structure

I. State the type of chemical bond used in given compound when given a list of key physical properties.

J. Predict which of two compounds has the higher boiling

i. point when given the electron-dot structures of those compounds.

K. Describing Chemical Composition

1) Assign oxidation numbers to the elements in compounds or polyatomic ions when given their formulas.

2) Write formulas for ionic compounds when given the elements that are involved.

3) Name compounds from their formulas and write formulas of compounds from their names.

4) State the Greek prefixes.

5) Correctly identify binary compounds, polyatomic compounds, and substances with multiple oxidation states, hydrates and acids.

6) State Avogardo’s number.

7) Calculate the mass, the number of particles or the number or moles present in a given chemical substance when one of the quantities is given.

8) Calculate the gram-atomic, gram-molecular or gram-formula mass of a chemical from its formula.

9) Explain the differences among structural formulas, molecular formulas, and empirical formulas.

10) Calculate a compound’s empirical formula from its percent composition.

11) Calculate a compound’s percent composition from its empirical formula.

12) Recognize that in Old Testament days, names were important and often describe something about the child.

i. (Genesis 25)

L. Describe Chemical Reactions

1) Recognize that a chemical reaction is like the change in a person’s heart at salvation. (II Corinthians 5:17)

2) Use coefficients and subscripts properly in chemical equations.

3) Use and interpret the symbols that denote the physical states of substances or special reaction conditions.

4) Write balanced formula equations for chemical reactions when given word equations.

5) Identify a given reaction as being combination, decomposition, single replacement or double replacement reaction when given the equation.

6) Using an activity series, predict whether a given single replacement reaction will occur.

7) Write a net ionic equation from complete ionic equations.

8) Solve stiochimetric conversion between moles, masses and the number of particles for any substance in a reaction when given a balanced chemical equation and one of the quantities.

M.  Gases

1) List and explain the properties of gases according to the kinetic theory.
2) Explain how and why changes in temperature and pressure affect the volume of a gas.
3) Convert measurements of pressure between the given units.
4) State Boyles, Charles’s, Gay-Lussac’s, and the combined gas laws qualitatively and mathematically.
5) Apply appropriate gas laws to adjust pressures, volumes and temperatures to a new set of given conditions.

6) Explain how the Kelvin temperature scale was formulated from gas behavior.
7) State the law of partial pressures.
8) Use the law of partial pressures to adjust the pressure of a gas that has been collected by water displacement to its partial pressure when given the atmospheric p [reassure and temperature.
9) State the law of combining volumes and explain Avogadro’s principle.
10) Use the molar volume of a gas along with the flow chart to perform stiochimetric conversions.
11) Determine the gram-molecular mass of a gas from the density of that gas.
12) State limitations of the kinetic theory’s description of real gases.
13) Use the ideal gas law to solve for pressure, volume, moles, of gaseous substance present or temperature when given three of the four variables used in the ideal gas law.
14) Liken scriptural relationships to the relationships between temperature, pressure and volume of gases. (Matthew 24:12) (Luke 12:48)
15) Realize that limitations of certain laws point out that science is only man’s weak attempt to understand God’s creation.

M. Solids & Liquids
1) Explain the differences between the three typos of intermolecular forces ---dipole –dipole, hydrogen bonds and dispersion.
2) List and explain the properties of solids and liquids, using the kinetic theory.
3) Describe the state changes of melting, freezing, boiling, evaporation, sublimation and condensation using kinetic theory.
4) Explain wh7y crystalline structures have definite melting points while amorphous solids do not.
5) Explain the significance of the slop3es and plateaus on a warming curve.
6) List several factors that affect lattice energies.
7) Explain the phenomena of surface tension, capillary rise, wetness, and viscosity on the basis of intermolecular attractions.
8) Identify the factors that affect the rate of evaporation.
9) Trace temperature changes and heat flow during the process of evaporation.
10) Explain how pressure affects boiling.
11) Identify the boiling points of different liquids at various pressures from a vapor pressure graph.

N. Water

1) Describe the electronic structure, bond angles, bond length and shape of the water molecule.
2) Explain how hydrogen bonds from between water molecules.
3) List and explain several effects that hydrogen bonds have on the physical properties of water.
4) With the aid of a phase diagram, determine the phase pf water at a given set of atmospheric conditions.
5) Explain the unique behavior of water regarding its density changes at different temperature.
6) List three types of reactions that produce water.

7) Describe the procedure that splits water molecules with electricity.
8) Complete the equations of reactions involving water and metals, water and halogens, water and metal oxides, and water and non-metal oxides when given the specific reactants.
9) Describe two ways that hygroscopic compounds could be kept anhydrous while being stored.
10) Affirm that God has designed water with a high specific heat or heat capacity.
11) Realize that God has given dominion over the earth to man. (Psalm 115:16)
12) Recognize the immense power of God’s creation in the sea. (Psalms 104:24-25)

O. Solutions

1) List examples of various types of solutions.
2) Describe the steps of the dissolving mechanism and relate 
3) them to the corresponding energy changes.
4) Predict whether two given substances are soluble.
5) When given a substance’s heat of solution, predict how changes in temperature or pressure will affect solubility.
6) Solve problems concerning percent concentration, molarity, molaity, normality and density.
7) Calculate the gram-equivalent mass of a substance on a reaction when given the equation for that reaction.
8) Explain the colligative properties of lowered vapor pressures, boiling point elevation, freezing point depression and osmotic potential on the basis of the kinetic theory.
9) Describe the makeup of colloids.
10) Recognize the importance of the Dead Sea in the Biblical times and today.

P. Thermodynamics & Kinetics

1) Determine whether a given reaction is endothermic or exothermic by calculating the delta H degree from a table of standard heats of formation.
2) Determine whether a given reaction decreases of increases entropy by calculating the delta s degree from a table of standard entropies.
3) Predict whether a given reaction is thermodynamically favorable by calculating the delta G degree from the reaction’s changes in enthalpy and entropy.
4) Predict at what temperature a given reaction will change from favorable to unfavorable.
5) Explain how to read and use an energy diagram.
6) Explain how activation energy can prevent even thermodynamically favorable reactions from proceeding.
7) Explain how and why pressure, temperature and catalysts can affect the rate of a reaction.
8) Describe the role of mechanisms and rate laws in the study of reaction rates.
9) Recognize that all the energy content of the universe was created in the six days of creation.
Q. Chemical Equilibrium
1) Dingus between a static and dynamic equilibrium.
2) Write the equation for an equilibrium constant of a reaction when given the balanced chemical equation.
3) Calculate the equilibrium constant for a reaction when given the concentration of substances at equilibrium.

4) Calculate the concentration of a substance in an equilibrium mixture when given the equilibrium constant and the concentration of a t least one of the other substances.
5) Predict which way a specified equilibrium will shift when subjected to a given stress.
6) Convert between solubility and Ksp values of solutes.
7) Given the appropriate Ksp values, predict whether a precipitate will form when two given solutions are mixed.
8) Relate Le Chateleir’s principle to Christ death on the cross. (Luke 22:42)
R. Acids, Bases & Salts

1) Classify substances as acids, or bases according to the Arrhenius, Bronsted-Lowry or Lewis definitions.
2) List the general properties of acids, bases and salts.
3) Classify a solution as acidic, basic, or neutral when given its pH, its pOH, its concentration of hydroxide ions, or its concentration of hydronium ions.
4) Convert between pH, pOH, {H3O+} and {OH-} for solutions.
5) When given the structural formulas of a pair of acids, identify the stronger acid and explain why it is the stronger.
6) Complete equations for neutralization reactions between acids and bases.
7) Calculate the concentration of a solution when given data from an appropriate acid-base titration.
8) Explain how a buffer system works.

S. Oxidation-Reduction
1) Identify redox reactions from their equations.
2) Identify the substances in a redox reaction that are oxidized, the substances that reduced, the substances that serve as oxidizing agents, and the substances that serve as reducing agents.

3) Balance redox equations by half-reaction method.
4) Calculate the concentration of a solution when given data from an appropriate redox reaction.
5) Describe the operation of an electrochemical cell. An electrolytic cell. A voltaic cell. A fuel cell, and an electroplating operation.
6) Acknowledge that God’s creation was not by chance, but carefully and lovingly thought out especially for our benefit. (I John 5:3)
7) Recognize the change of man’s relationship to nature after the curse of sin. (Genesis 3:17-19)

T. Organic Chemistry
1) Given the structural formula of a compound, classify it according to its general family.
2) State three reasons that carbon forms so many compounds.
3) Draw structural formulas for compounds in common organic families.
4) Use IUPAC rules to name simple alkanes, alkenes, alkynes, halides, alcohols, aldehydes, ketones, and carboxylic acids.
5) Explain why a functional group characterizes a molecule.
6) Recognize and illustrate addition, substation, condensation and hydrolysis reaction.
7) Compare and contrast the rotten apple principle (ethene) to the friends that surround us. (I Corinthians 15:33) 
U. Biochemistry
1) List functions of carbohydrates, proteins, lipids, enzymes, vitamins, hormones, and nucleic acids.
2) Identify carbohydrates, amino acids, portions, fats, oils, steroids and nucleic acids when given their structural formulas.

3) Compare and contrast glycogen and cellulose.
4) Compare and contrast fats and oils.
5) State the importance of the structure of a protein molecule.
6) Explain the function of enzymes, vitamins, hormones, and nucleic acids in living organisms.
7) Realize that science’s job is to observe and draw conclusions, not establish the rightness or wrongness of an action that must be based on God’s Word.
8) Recognize as the advancement of science continues and man begins to unlock some of the mysteries of God’s creation, that the moral issues that these new discoveries uncover should be guided morally and ethically through the Bible. (Matthew 22:37-40)
V. Nuclear Chemistry
1) Describe the changes, masses, penetrating power and ionizing ability of the alpha, beta, and gamma radiation.
2) Complete the amount of radioactive decays.
3) Calculate the amount of radioactive substance present after given number of half-lives has passed.
4) Given a graph of stable nuclei, determine whether a given nucleus is stable or radioactive.
5) Given a graph of nuclear binding energies, compare the stabilities of given nuclei.
6) Distinguish between nuclear fission and fusion.
7) Describe a Christian’s position of responsible citizenship as applied to the use of nuclear energy.
VII.  Instructional Activities
Classroom instructional activities include teacher directed lectures, class laboratory experimentation, as well as reading and written assignments.
VIII.   Evaluation Methods

Evaluation techniques employed include chapter tests, quizzes, student notebooks, and laboratory experiments.
IX. Biblical Integration
Biblical integration is so extensive and pervasive throughout the curriculum that it has included in the instructional objectives. Please refer to section V.

X.  Resources

Exploring Creation with Chemistry, second edition by Dr. Jay L. Wile: Educational Ministries ---Teacher’s Edition

Exploring Creation with Chemistry, second edition by Dr. Jay L. Wile: Educational Ministries --- Student edition

Exploring Creation with Chemistry, second edition by Dr. Jay L. Wile: Educational Ministries - Solutions edition.

STANDARD 6


The student understands how science knowledge carries with it


responsibility for its application.








STANDARD 5


The student understands how science knowledge and skills are connected to other


 subject areas and real-life situations.








STANDARD 4


The student uses effective communication skills and tools to build and 


demonstrate understanding of science.








STANDARD 3


The student applies science knowledge and skills to solve problems and meet challenges.








STANDARD 2


The student conducts scientific investigations to expand understanding of  God’s natural world.








STANDARD 1


The student understands and uses scientific concepts and principles.











