TAMALPAISUNION HIGH SCHOOL DISTRICT
Larkspur, California

Course of Study

Chemistry 1-2

INTRODUCTION

Chemistry 1-2 is a year-long course intended fadeits who have completed Integrated
Science 1-4. This course provides a strong backgréor college bound students and
students who plan to take more elective sciencesesuChemistry 1-2 is part of the
recommended college preparatory program of Intedr&tience 1-4, Chemistry, and
Physics.

The goals of this course are to present chemisteylaghly organized body of
knowledge held together by unifying principles &a$ed on systematic investigations of
our environment through experimentation.

Chemistry should provide maximum opportunity fardgnts to learn through laboratory
experiences, enabling them to appreciate the irapoet of making careful observations,
weighing facts objectively and framing logical carsions. Students should leave the
course having an understanding and appreciatitlwwfchemistry affects their daily
lives.

Chemistry 1-2 is a highly quantitative science seyrequiring application of basic
algebra concepts and skills such as solving equafar different variables, using data to
represent independent and dependent variablegjiaggicientific notation, solving
proportions, and manipulating formulas. Studentkitay such skills should consider
postponing Chemistry until they have completedrmediate or Advanced Algebra.

This course addresses the following Tam Student L ear ning Outcomes:

Outcome 1 Communicate articulately, effectively and persuelsi when speaking and
writing.

Outcome 2 Read/view and analyze material in a variety diedént disciplines.

Outcome 3 Use technology to access information, analyzeésphoblems, and
communicate ideas.

Outcome 5 Apply mathematical knowledge and skills to analgpd solve problems.

Outcome 6 Demonstrate scientific literacy.

This course is designed to help students attaistite Chemistry Content Standards.
Numbered references to specific Chemistry Conteratenit objectivesStience Content
Sandards for California Public Schools, 2000, pages 36-41) are included in the
following statement of student learning outcomes.



STUDENT LEARNING OUTCOMES

During Chemistry in the Tamalpais Union High School District, studentswill:

develop analytical and problem-solving skillspesally the application of algebra
and the concept of the mole to quantitative chesn@toblems. (3a-f, 4c-e, h, 5f, 6d,
7d, 8b)

develop laboratory skills, including the use t@nglard laboratory equipment; collect,
analyze and draw conclusions from data; devisererpats to test specific
hypotheses.

understand and apply their knowledge of how thecture of the atom relates to the
organization of the periodic table and to the proes of the element¢la-e)

understand and apply their knowledge of how ahgl ehemical elements bond and
interact with each other; describe these chemmntatactions in the language of
chemistry (chemical equations). (2a-e, 4a, b, ¢, ba-d, 7a-d, 8a-d, 9a, b)

Outcomeindicatorsfor the above-listed lear ning outcomes will be embedded in the
student assessments and include:

students will interpret word problems which indéuconversions to/from moles and

well as other algebraic functions such as dengdg,equations, thermodynamics

equations. They will:

- identify what mathematical formula(s) is/are regd to solve the problem, the
“knowns” and “unknowns” in the problem, includingits

- explicitly use dimensional analysis in their eaétions,

- correctly complete the calculations,

- explicitly evaluate their answer using some tgpestimate or “common sense”
method.

during a laboratory exercise, students will

- correctly identify and safely use standard chairaboratory equipment to make
accurate measurements;

- combine two chemicals, then identify the typeesction, predict the products
and write a balanced equation for this reaction;

- given a problem and background information, desigd conduct a laboratory
experiment which accurately solves a problem;

- perform a qualitative analysis experiment emiagiobservational skills, logic
and problem-solving techniques to correctly idgnaih unknown substance.

given a periodic table and the name and symbalrepresentative element students

- will draw and label diagrams of the structureanfatom of that element and one
of its isotopes, showing energy levels;

- the electron dot, orbital notation and electronfggurations of this element
depicting ionic and covalent bonding between it tredatom(s) of another
element



Prerequisite skills and concepts
Students are expected to have gained the folloskilty and knowledge in Science and
Mathematics courses before enrolling in Chemistry:

Student should be able to

use the metric system and make conversions @SAlgebra and Geometry)

use dimensional analysis in algebraic problemisgl(IS 1-4, Algebra and
Geometry)

manipulate and apply the equation for densityNID¥) when given two out of the
three variables (IS 1-4, Algebra)

use the scientific process to design simple expants (IS 1-4)

distinguish among hypothesis, law and theoryld§

graphically present data using independent apermf#ent variables (IS 1-4, Algebra)
identify and use basic chemical laboratory eq@ptisuch as beakers, graduated
cylinders, thermometers, balances (IS 1-4)

define energy and its forms (kinetic, potentiaérmal, radiant, electrical, chemical,
nuclear) (IS 3/4)

count the number of each atom given the chenficaiula (IS 3/4)

describe the atom using Bohr’'s model (IS 3/4)

define what an element is, and how to describprbperties by its location on the
periodic table (IS 3/4)

define the law of conservation of mass and apigty balancing simple chemical
equations, including those central to life, photdkgsis and respiration (IS 1-4)
describe what an ion is, and the roles of iorls/ing cells (IS 1-4)

describe what is meant by polar and nonpolar cutés and how the interactions of
polar and nonpolar molecules in the lipid bilaydowa cells to function (IS 1-4)
recognize that the bonding characteristics db@arallow the formation of many
different organic molecules of varied sizes, shaped chemical properties; the
names and basic structure of the common organiecutds in living organisms
(DNA, protein, carbohydrates, lipids, water); paithe biochemical basis of life (IS
1-4) (fulfills Science Content Standards for Catifi@ Public Schools for Chemistry,
2000, 10a-c)

describe what hydrogen bonding is and why itripartant in biological systen{tS
1-4)

describe what a radioisotope is; how radioisataperay over time; the names of the
emitted patrticles; ratio of stable isotopes tooditopes; fission vs. fusion reactions
(IS 3/4) (fulfills Science Content Standards folifdania Public Schools for
Chemistry, 2000, 11a-e)

describe and compare the three types of chemarals in general terms: covalent,
ionic and metallic (IS 3/4)

define the terms “solubility” and “crystal struce” and apply these terms to
examples (IS 3/4)

explain, in basic terms, what the electromagratectrum is (IS 1/2)

describe the basic concept and real-world apjpdicaf pH (IS 1-4)

describe what rocks are made of (chemistry ad;lavineral) (IS 3/4)

state the relative abundance of certain elemerdaar world (e.g. earth’s crust,
atmosphere: Si, Hetc.) and how they have changed via evolutiorl (&



Content Area Descriptions

1.

Matter and Energy--Chemistry is a study of matter and energy and tieéationship
to each other. The basic classification of mateeviewed and the physical and
chemical properties of matter are defined.

Atomic and Molecular Structure--The periodic table displays the elements in
increasing atomic number and shows how periodaityre physical and chemical
properties of the elements relates to atomic siract

Chemical Bonds--Biological, chemical, and physical properties ofttearesult from
the ability of atoms to form bonds from electrosté&brces between electrons and
protons and between atoms and molecules.

Conservation of Matter and Stoichiometry--The conservation of atoms in chemical
reactions leads to the principle of conservatiomatter and the ability to calculate
the mass of products and reactants.

Gasesand Their Properties--The kinetic molecular theory describes the motibn o
atoms and molecules and explains the propertigases.

Acids and Bases--Acids, bases, and salts are three classes of cordpdhbat form
ions in water solutions.

Solutions--Solutions are homogenous mixtures of two or mobssunces.

Chemical Thermodynamics--Energy is exchanged or transformed in all chemical
reactions and physical changes of matter.

Reaction Rates--Chemical reaction rates depend on factors thaienfte the
frequency of collision of reactant molecules. Asaais for understanding this
concept:

10.Chemical Equilibrium--Chemical equilibrium is a dynamic process at théecwdar

level.

11.L aboratory Skills--These lab skills are demonstrated, taught antliated

throughout all of the above units.

ASSESSMENT

A.

Student Assessment

Students will be evaluated by teacher observatioitten projects, quizzes and
examinations, lab performance (including reporntszzes, and technique),
homework performance, and oral presentations.

Cour se Assessment

The course will be evaluated through district asseEsts.

METHODSAND MATERIALS

A.

M ethods

Lecture, individual and group problem solving, ingactivities, lab activities



(inquiry, skill development, application), individuand group projects, research
papers, and oral presentations.

Materials

A textbook; laboratory directions; teacher genatdéeture notes, activities and
practice problems; laboratory equipment and condlemaaterials; reference
materials as needed (internet, periodicals, reter¢exts); audiovisual materials.

Technology

1. Laboratory Equipment

2. Calculators

3. Visual Media (DVD'’s, LCD projectors, videos, éasliscs, overhead
projector)

4. Computers (internet research, data collectiahaaralysis)

School to Career Goals

Practical applications of chemistry, including aas; are embedded in all aspects
of the course. Careers related to chemistry aiatagral part of the textbook and
World of Chemistry videos. Relevant newspaper aadamine articles, book
reports about chemists, publicity of talks anduees outside of class and
occasional guest speakers are other avenues usgrbtiuce chemistry students
to chemistry-related careers.

Suqggested I nstructional Time Allocation

General Time Allocation: 40% of time will be spamt lab work and analysis;
30% of the time spent on information delivery amtdssion; 30% on individual
and group student practice and assessment.

Topic Organization (suggested):

Introduction and Review of Scientific Principlasd Safety (2 wks)
Atomic Structure (4 wks)

Periodic Table (3 wks)

Gases (4 wks)

Chemical Bonding (5 wks)

Types of chemical reactions (3 wks)

Balancing Equations and Stoichiometry (3 wks)
Solutions, lons and Solubility (3 wks)

. Thermodynamics (4 wks)

10. Equilibrium (3 wks)

11. Acids and Bases (3 wks)

CoNooOrWNE



V. GENERAL INFORMATION

Chemistry 1-2 is a 10 credit course open t§ 012" grade students.

A.

Adopted:
Revised:
Revised:
Revised:

Prerequisites

Students must have passed Algebra 1-2 or equivaiéma grade of “C” or better
and Integrated Science 3-4 with a grade of “C” ettdr each semester. Students
must have completed or be concurrently enrollefidawanced Algebra. Students
must pass Chemistry 1 to enroll in Chemistry 2 (eeeive at least a “D” in
Chemistry 1).

Students may enroll concurrently in Chemistry amédrated Science 3/4, with
prior approval of the Chemistry teacher in congidtawith the Integrated
Science 1/2 teacher.

Reguirements M et

This course may be used as elective credit towgnalduation but does not meet
any specific graduation requirement. This coussaccepted towards the
UC/CSU “d” or “g” admissions requirement.

01/24/89
07/03

11/21/03
06/20/08



