Worcester Public Schools

High School Curriculum Mapping Initiative 

Course Syllabus Template – Part I

Course Title:
Chemistry I
Course Description:

	This course provides students with knowledge and understanding of the properties of matter and how these properties enable science to organize these elements on the periodic table. Students will develop understandings of the structure and function of the atom, 

and its chemical reactions, including the involvement of energy and sub-atomic particles to better understand the nature of chemical changes. By learning about various chemical reactions such as oxidation reduction, combustion, and decomposition, students learn about the chemical reactions that take place around us everyday. In addition students will develop deeper understanding of acids and bases, rates of reaction and factors that influence those rates. From the calculating of stoichiometry problems and molar concentrations, students will develop understanding of proportionality and strengthen their mathematical skills. 




Course Objectives:

	Students will:

· Understand the properties of matter.

· Explain nuclear chemistry.

· Recognize repeating patterns of  physical and chemical properties among elements.

· Explain the chemical bonding process.

· Explain chemical reactions and employ the use of stoichiometry.

· Develop an understanding of thermochemistru

· Explain solutions, rates of reaction and equilibrium.

· Demonstrate knowledge of acids, bases, and oxidation reduction.

 


Essential Questions:
	· How can a limited number of elements combine to develop the diversity of materials that make up our environment?

· What do chemical interactions take place to form both inorganic and organic chemical systems?

· In what ways is chemistry a factor in everyday life and the environment? 




Texts:

	Modern Chemistry, Holt ,Rinehart ,and Winston, 2006


District-Wide Reading Skills Across the Curriculum:
	· Preview (survey) – note major elements such as organization, vocabulary, summary and graphics.

· Ask Questions - question the text, the author and self. 

· Activate Prior Knowledge (schema) – use what is already known to enhance understanding of what is new in the text.

· Make Connections - link text to self, text to world and text to text.

· Visualize - use sensory images to create a mental picture of the scene, story, situation, or process and involve oneself in it.

· Draw Inferences - go beyond the literal information in the text including predicting, figurative meaning and thematic understanding.

· Distinguish Key Ideas - recognize main idea and key concepts.

· Use Fix-Up Strategies - monitor own understanding by pausing to think, re-reading, considering, restating what makes sense.


Contextual Vocabulary:

	Properties of matter

Atomic Structure

Elements 

Atoms

Periodicity

Chemical Bonding

Matter Solutions Reactions

Equilibrium

Stoichiometry

Acids 

Bases

Oxidation Reduction

Nuclear Chemistry


Recommended Grading Policy (indicate percent for each factor):
	· Classroom participation - 

· Projects/papers - 

· Homework - 

· Final test/assessment* - 10%

· Annual Science research project (research, experiment, record, analyze data, and present results).This constitutes 25% term 3 grade. Each student is required to complete one project.

*The Worcester School Committee requires that the final test/assessment be 10% of a student’s grade


Prerequisite Courses:

	None


Note to Teachers:  In addition to handing out the above syllabus to students, you should also hand out to them your expectations in the following areas:

· Homework policy

· Make-up policy

· Attendance requirements

· Any other expectations

Worcester Public Schools

High School Curriculum Mapping Initiative 

Course Syllabus Template – Part II, Academic Content for the First Semester

Chemistry I

	Content/Topics –

FIRST SEMESTER
	Skills/Understandings
	Required Papers/Projects, Readings, and Final Assessment/Test
	Academic Standards
(Worcester Benchmarks and State Frameworks)

	 Introduction to chemical observations.

Study of physical and chemical changes, physical and chemical changes, and recognizing elements and compounds. 

Scientific investigations to develop understandings of chemical interactions will be conducted. 

Demonstrate and understanding of the evolution of atomic theory. 

Develop an understanding of conservation of matter and knowledge of the states of matter

Understand the electron configuration of an atom 

Explain the processes of Fission and fusion. 

Under stand the organization and function of the periodic table. 

Develop an understanding of the chemical bonding using valence numbers, Lewis structures and chemical formulas to describe covalent, ionic and polar bonding.  
	 Record accurately and use precision in their measurement. (conversions, significant digits and

scientific notation.

 Distinguish between compounds and physical and chemical changes.

Demonstrate the ability to design, conduct, and analyze, interpret, and communicate results of scientific investigations. 

Describe the atomic models of Dalton, Thompson, Rutherford and Bohr.

Explain the states of matter, and demonstrate understanding of the conservation of matter.

Demonstrate electron through modeling configurations of the elements numbered 1-24.

Communicate knowledge and understanding of the process of fission and fusion.

 Demonstrate elemental relationships, classes, location, electron configuration, reactivity, and behavior using the periodic table. 

Diagram covalent bonds using Lewis structures and explain electro-negativity in covalent bonding using diagrams.
	SAMPLE STUDENT ASSIGNMENTS:

Laboratory experiences and quantification reporting.

Laboratory experiences and reporting. Diagramming and modeling of elements and compounds.

Design, conduct, and demonstrate understanding of a chemical principle.   

 Construct a model of an atom attributed to a recognized theorist and explain its structure.

Students will demonstrate the changes of matter states using water and use this process to demonstrate matter conservation.

Students will use modeling and diagrammatic simulations to demonstrate electron configurations.

Students will develop a seminar presentation of the importance of fission or fusion and present and participate in a seminar.

Students will solve problems using the periodic table.

Student will diagram molecules using Lewis structures and developing model of covalent bonds.
	Skills of inquiry

SIS1 Observation, Question, Formulate Hypothesis.

SSIS2 Design and conduct scientific investigations.

SIS3 Analyze and interpret results.

SIS4 Communicate and apply results. (OM.SC.CH.01-09)

Mathematics skills

(OM.SC.CH.61-70)

Properties of Matter

Physical and chemical properties reflect the nature of the interactions between molecules and atoms and can be used to classify and describe matter. 

(Chemistry1.1-1.3)

(OM.SCCH.10-14)

Atomic Structure and Nuclear Chemistry

Atomic models are used to explain atoms and help us understand the interaction of elements and molecules on a macroscopic scale.

 (Chemistry 2.1-2.7)

(OM.SC.CH.15-21)

Periodicity

Repeating (periodic) patterns

Of physical and chemical properties occur among elements that define families with similar properties.

(Chemistry 3.1-3.4)

(OM.SC.CH.22-25)

Chemical Bonding

Atoms bond with each other by transferring or sharing electrons. 

(Chemistry 4.1-4.6)

(OM.SC.CH.26-31)




Worcester Public Schools

High School Curriculum Mapping Initiative 

Course Syllabus Template – Part II, Academic Content for the Second Semester

	Content/Topics –

SECOND SEMESTER
	Skills
	Required Papers/Projects, Readings, and Final Assessment/Test
	Academic Standards
(Worcester Benchmarks and State Frameworks)

	Communicate and demonstrate understanding of valence shell repulsion theory, hydrogen bonding in water, and balancing chemical equations. 

Explain the of classification of chemical reactions. 

Determine empirical, elemental formulas, calculate mass to mass, and determine yield in reactions. 

Use the mole theory and molecular mass to determine elemental and molecular particles. 

Explain and calculate the behavior according to the gas laws. 

Use the kinetic theory to explain the states of matter 

Describe the law of energy conservation and systematic movement towards entropy. 

In solutions the identify solutes and solvents, calculate morality, identify dissolving rates, quantify solutions and solvents. 

Identify factors that affect chemical reactions and predict shifts in chemical systems.

Define the Arrhenius and Bronsted-Lowry theories of acids and bases and explain the hydrogen ion relationship.

Develop an understanding of radio active decay.


	Show how to apply the valence repulsion theory, the hydrogen bonding of water, and the ability to balance equations. 

Be able to classify chemical reactions.

Use elemental formulas, empirical formulas, apply mass to mass, and determine yield.

Demonstrate the ability to use and apply the mole theory and molecular mass to solve problems.

 Apply the gas laws in solving problems.

Use the kinetic theory to explain the states of matter.

Understanding of the law of conservation of energy and the movement of systems towards entropy.

Describe, identify and quantify solutions.

Describe the factors that affect chemical reactions and predict equilibrium shift in chemical reactions.

Describe and explain the Arrhenius and Bronsted-Lowry theories of acids, bases, and hydrogen ion relationships.

Demonstrate an understanding of radioactive decay using the C-14 process of dating organic objects.
	Students will use modeling to balance equations and apply the valence shell repulsion theory.

Classify chemical reactions by developing reaction charts.

Students will apply these processes in laboratory experiences and class assignments.

Conduct experiments an apply the mole theory and molecular mass to predict results.

Develop diagrams of the gas laws and use calculations to explain them.

Develop models and support with kinetic calculations to explain how the kinetic theory applies to the states of matter.

Students will write a three to five page paper on the conservation of energy in an industrial system.

Through a series of laboratory experiences that require the development of and the description of solutions that will be reported to the class.

Conduct and develop reports that demonstrate reaction factors and alter equilibrium.

Students will develop reports illustrating the importance of acids and bases in the community.

Students will develop a short paper on the application of the C-14 dating of artifacts


	Chemical Reactions and Stoichiometry

In a chemical reaction, one or more reactants are transformed into one or more new products. Chemical equations represent the reaction and must be balanced. The conservation of atoms leads to the ability to calculate the amount of product formed and the reactants used.

(Chemistry 5.1-5.6)

(OM.SC.CH.32-37)

States of matter, Kinetic Molecular Theory, and Thermochemistry

Gas particles move independently of each other and are far apart. Their behavior can be modeled by the kinetic molecular theory.

In liquids and solids particles are close together. The reorganization of atoms in chemical reactions in the release or absorption of energy.

(Chemistry 6.1-6.5)

(OM.SC.CH.38-42)

Solutions, Rates of Reaction, and Equilibrium.

Solids liquids and gasses dissolve to form solutions. Rates of reaction and chemical equilibrium are dynamic processes that are significant in many systems.

(Chemistry 7.1-7.6)

 (OM.SC.CH.43-48)

Acids and bases are important in numerous chemical processes that occur in and around us. Oxidation reduction reactions

transfer electron form one substance to another and are a major class of chemical reactions.

(Chemistry 8.1-8.4)

(OM.SC.CH.50-55)
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