Chemistry


Grade 11





Unit of credit:  One year   (elective)





Prerequisites: 1. Earth Science and Biology (or  concurrent enrollment in Biology)


2. Integrated Mathematics II and concurrent enrollment in Integrated Mathematics III





Course Overview:


	Chemistry is the study of the relationships between properties of matter and its structure.  Chemistry requires students to move among three domains of thought:  macroscopic world of observable phenomena, the microscopic world of molecules, atoms, and subatomic particles, and the symbolic and mathematical world of chemical formulas. equations, and symbols.  Chemistry, first and foremost, is a laboratory science.  Chemistry  uses the  processes of science by drawing conclusions from experimental evidence.  A variety  of teaching/instructional strategies will be employed which include laboratory investigations, generating and interpreting graphs and charts, guest speakers and field trips, class discussions, demonstrations, and student writing.








St. Ignatius High School Content Objectives for Chemistry





I. General Chemistry


	A. Measurement and Classification


		1. Matter


	Students will develop a working chemistry vocabulary by being introduced to chemistry, metric measurement, and the basic classification of matter; scientific notation; and significant  digits.


Atomic Structure


1. Atomic structure and the periodic table


	Students will differentiate among the major subatomic particles; quantum numbers; determine electron configurations; identify metals, nonmetals, and metalloids; predict chemical stability.





Mole


Symbols and formulas


1. Writing Chemical Equations


	Students will demonstrate proficiency in writing chemical formulas and naming chemical compounds; write chemical equations to represent reactions; oxidation numbers; molecular and empirical formulas; types of chemical equations.


Stoichiometry


Mole and Mass Stoichiometry


	Students will determine the mass of the reactant or product; calculate actual yield and percent yield; determine the heat of reaction; calculate molecular and molar mass; calculate the molarity of solutions; percent composition.





Bonding


Patterns


Periodic Trends


	Students will be introduced to the concepts of:  hydrogen bonding; metal, nonmetal and transition metal bonding; shielding effect; catenation.


Bond Formation


	Students will explore ionic, polar covalent, and non polar covalent bonds; electronegativity; dipoles; intermolecular forces.





Gases


Gas Stoichiometry


	Students will solve:  gas-volume, mass-gas-volume, and volume-volume problems.


Gas Laws


	Students will relate the laws of Boyle, Dalton, and Charles to the modern concept of the atom.  Explain the concept of an ideal gas.  Differentiate between an ideal and real gas.





Acids, Bases, and Salts


Behavior


Salts and Solutions


	Students will be able to: derive and use ionization constants; name salts; know the neutralization and composition of a salt.


Acids and Bases


	Students will define and give examples of strong and weak acids and bases;  name acids and bases; define acidic and basic anhydrides.





Organic Chemistry


Hydrocarbons


	Students will:  Identify and name hydrocarbons,  know the difference between aromatic, aliphatic, saturated, unsaturated, chain and cyclic hydrocarbons.  Describe substitution, addition, elimination, esterification, saponification, addition polymerization and condensation polymerization reactions.


Biochemistry


	State the structure and function of the four main biomolecules: proteins, carbohydrates, lipids, and nucleic acids.

















Montana Standards for Science


Content Standard 1 – Students design, conduct, evaluate and communicate scientific investigations.


	Students will explore several controversial “chemistry issue” topics during the school year.  They investigate and evaluate the science involved and decide what position they will take on the issue; a debate follows.   A research paper is written defending their position.


	Students are in the laboratory each week verifying chemistry properties.  Lab reports are always required.





Content Standard 2 – Students demonstrate knowledge of properties, forms, changes and interactions of physical and chemical systems.


	Students will demonstrate proficiency in writing chemical formulas and naming chemical compounds; write chemical equations to represent reactions; oxidation numbers; molecular and empirical formulas; types of chemical equations.


	Students will determine the mass of the reactant or product; calculate actual yield and percent yield; determine the heat of reaction; calculate molecular and molar mass; calculate the molarity of solutions; percent composition.





Content Standard 3 – Students demonstrate knowledge of characteristics, structures and function of living things, the process and diversity of life, and how living organisms interact with each other and their environment.


	Students briefly explore biochemistry.  Students state the structure and function of the four main biomolecules:  proteins, carbohydrates , lipids and nucleic acids.





Content Standard 4 – Students demonstrate knowledge of the composition, structures, processes and interactions of Earth’s systems and other objects in space.


	Students are introduced to the concept of bond formation and see how the polar molecule of water is important to their lives.





Content Standard 5 – Students understand how scientific knowledge and technological developments impact society.


	Students analyze some of the current scientific discoveries and innovations.  Discussions related to the ethics involved and impact on the environment and society.  Students realize that there are usually two sides to each issue and they have a responsibility to be well informed citizens.





Content Standard 6 – Students understand historical developments in science and technology.


	Students learn the history of chemistry as the course progresses and hopefully gain an appreciation of the impact these discoveries have had on modern society.














Assessment


	Students will be assessed through a variety of means including standard paper and pencil tests, laboratory projects and reports, and student writings and presentations.





Technology Integration


	Technology in the form of TI-82 calculators, will be employed to collect and analyze laboratory data.  Computers are used to write reports, and the Internet will be used to collect and share information.





School to Work Objectives


	A career in chemistry video is shown each year.  About 15 different career options are explored in 15 minute lessons.  Guest speakers are invited in to address such topics as water quality and other local issues.





HB 528


	Native American studies are included in the curriculum by studying some of the environmental issues that are important here where we live.  Members of the tribe have visited the class and talked about what they are doing to improve water quality and forest management.





Resources


	Textbook: Chemistry, Merrill


	Videos:  Topics range from lab safety to acid rain


	Labs:  Many consumer type labs for those students who will never take another chemistry class.


