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SCIENCESCIENCE

University High School requires that each student complete two years of a science for 
graduation. For students in the Class of 2019 and before, this requirement is met by the 
biology and chemistry sequence in 9th and 10th grades. Starting with the Class of 2020, 
the requirement will be met by 9th grade Physics and 10th grade Chemistry, respectively. 
However, all students are strongly encouraged to leave UHS with a foundation in all 
three fundamental sciences (biology, chemistry, and physics). The advanced electives that 
we may offer in upcoming years include Astronomy, Geology, Physics, Physics Honors, 
Advanced Projects in Physics, Advanced Topics in Modern Chemistry, AP Environmental 
Science, and three courses under the heading of Advanced Topics in Biology: Microbiology, 
Molecular Biology, and Physiology. Industrial Design is offered in conjunction with the Arts 
Department. Any elective with an “AP,” “Advanced,” or “Honors” designation is considered 
a “college-level” course. Permission to enroll in some advanced courses is granted at the 
discretion of the instructor and the science department as a whole and will be based on a 
student’s past record in science classes. Taking more than one science course at a time requires 
permission of the department and space in the desired course. In scheduling classes we will 
accommodate all single-course students f irst.

SCIENCE

• • • • • • • • • • • •
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PHYSICS 9 

As a foundational science, physics exam-
ines the properties of matter and energy, 
and the interactions between them. 
Strong grounding in these concepts will 
position students well for the study of 
chemistry and biology in later years. In 
this course, we will explore the evolution 
of scientific inquiry, from early Babylo-
nian astronomers to present-day theo-
rists, and consider the interplay between 
culture, society, and our scientific models. 
The structure of the class is framed 
around hands-on qualitative, quantitative, 
and computational investigations. Topics 
of study include measurement, optics, 
kinematics, Newtonian mechanics, con-
servation laws, harmonic motion, wave 
interactions, sound, electricity, and mod-
ern physics. Through this course, students 
will construct a coherent, personal model 
of how the universe works and gain his-
torical and philosophical perspective on 
the nature of scientific inquiry.

• Open to: 9

CHEMISTRY: SCIENCE  
IN PRACTICE 

In this course, you’ll apply what you’ve 
learned in Physics 9 class to answer the 
big questions of Chemistry: What is mat-
ter made of, and how do we know? What 
holds atoms and molecules together, and 
how does this change when substances 
react? How can we model these changes, 
and why do they occur? Students in this 
course will come to better understand 
the nature of science as a human process 
of model making via a focus on inquiry 
within the lab setting. After instruc-
tion to help you gain the practical and 
quantitative skills needed to design, carry 
out, and analyze results from experi-
ments, you’ll uncover important chemical 
relationships and concepts via experimen-
tation in a guided inquiry setting. Peer 
review, revising procedures to reduce 
error, and iterative model refinement will 
be expected as you generate your own 
conceptual understanding of the mate-
rial world based on evidence you gather. 
Applications of this understanding to 
products and problems in your everyday 
life through class and individual projects, 
and discussion of related ethical questions, 
will ground your work. Key chemistry 
concepts covered include the particulate 
nature of matter; bonding and interac-
tions; thermodynamics and spontaneity; 
equilibrium; kinetic theory, and a range 
of reaction types including acid-base, 
redox, combustion, and organic dehydra-
tion/hydrolysis.

• Open to: 10

• Prerequisite: Physics 9

PHYSICS: AN  
INTRODUCTION 

Science is a field driven by discovery and 
fueled by curiosity. As a foundational 
science, physics looks at the properties 
of and interactions between matter and 
energy. The laws of physics are human 
constructions that have been developed 
to describe the observations and provide 
predictions of the physical world around 
us. This class will build a foundation for 
a solid conceptual understanding in the 
core topics of mechanics, properties of 
matter, thermal energy, waves, optics, 
electricity, and magnetism. Beyond a con-
ceptual physics course, we will explore 
the evolution of scientific discovery, from 
early Babylonian astronomers to present-
day theorists, and consider the factors that 
may have inhibited or encouraged the de-
velopment of scientific theories. Although 
some math will be used, the course will 
not heavily emphasize the mathematical 
nature of formulaic applications. Instead, 
its focus is driven by explorations, ap-
plications, and connections—especially 
with regards to biology and chemistry. 
The structure of the class is framed by in-
vestigations and qualitative observations 
rather than a focus only on quantitative 
predictions. Lab activities will be done 
throughout the course on a regular basis. 
They will focus on identifying basic 
principles of our theories, examining 
the relationship between variables that 
predict behavior, and determining the 
validity of our models. The overarching 
goals of this course are for students to: 1) 
construct a coherent, conceptual model of 
how the universe works, 2) gain a histori-
cal perspective on scientific discoveries, 
and 3) appreciate and comprehend the 
connection between physics and other 
disciplines, both in and out of science.

• Open to: 11, 12

FULL-YEAR COURSES

PHYSICS HONORS:  
FUNDAMENTALS 

Physics Honors is an intensive introduc-
tion to the fundamentals of physics and 
emphasizes the development of creative 
problem-solving skills and a solid concep-
tual understanding. Students will learn 
and apply the basic principles of physics 
in the topics of mechanics, proper-
ties of matter, f luids, thermodynamics, 
waves, optics, electricity, magnetism, 
and modern physics. Modeled after a 
typical college-level physics course, the 
topics covered are similar to those in 
the introductory physics course, with 
more weight placed on the generalized 
mathematical statements of the laws of 
physics. Since the scope of material is 
broad and the depth at which it is covered 
is very thorough, this class moves at a 
fast pace. Students will complement their 
investigation into physics principles with 
regular lab activities where students will 
re-create, develop, and perform experi-
ments; use various technologies and pro-
grams to collect and analyze data; work 
both independently and collaboratively; 
and summarize their results in formal lab 
write-ups. The structure of the class, in 
conjunction with the hands-on com-
ponent of the labs, is intended to help 
students gain the ability to succeed in ad-
vanced courses in college and to develop 
an understanding of and an appreciation 
for the study of physics. Beyond a strong 
preparation for enrollment in AP Physics 
C and taking the SAT Subject Test in 
Physics, by the end of the course, students 
will be ready for a continued pursuit 
of science, whatever career choice they 
embark upon.

• Open to: 11, 12

• Prerequisite: Math III or Adv Algebra 
& Precalculus (B+ or higher), Chem-
istry II (B+ or higher), completion or 
concurrent enrollment in Precalculus-
A or more advanced course. Signature 
of your Chem II or current science 
elective teacher is required

ADVANCED TOPICS IN 
MODERN CHEMISTRY 

The foundations of chemistry have not 
changed much since the early 20th cen-
tury, but chemistry is not a dead science! 
This course will give you a taste of sev-
eral “f lavors” of modern chemistry, and a 
better idea of what is currently happening 
in the field than your introductory chem-
istry sequence was able to. It is designed 
as an honors-level course for students 
who intend to study chemistry in college, 
and with an interest in engineering, sci-
entific research, or medicine. In the first 
semester of the course, we’ll investigate 
the question, “What are substances like at 
the atomic level, and how do their struc-
tures relate to their properties and uses?” 
We’ll apply a molecular orbital model for 
bonding to help understand interesting 
materials and substances that may include 
metals, semiconductors, glasses, synthetic 
polymers, and drug-like molecules. In 
the second semester, we’ll focus on appli-
cation of statistical and physics concepts as 
tools to describe, understand, and predict 
physical and chemical changes. Our work 
will also include an independent inves-
tigation part-way through the year and 
room for linking our studies to current 
events and/or contemporary discoveries 
in the chemical sciences.

• Open to: 11, 12

• Prerequisites: This course is open to 
any student who has completed either 
version of Chemistry II with a grade 
of B+ or better, and has completed 
or will be concurrently enrolled in 
Precalculus. Signature of instructor 
required

AP ENVIRONMENTAL  
SCIENCE

This college-level course provides 
students with the scientific principles, 
concepts, and methodologies required to 
understand the interrelationships of the 
natural world, to identify and analyze 
environmental problems both natural and 
human-made, to evaluate the relative 
risks associated with these problems, and 
to examine alternative solutions for re-
solving and/or preventing them. Students 
will be required to attend the three-day 
Gateway Mountain overnight program  
in September.

• Open to: 11, 12

• Prerequisite: A strong record in  
Biology I & II and Chemistry I & II 
and permission of the science depart-
ment. Signature of instructor required
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ADVANCED PROJECTS IN 
PHYSICS: EXPERIMENT 
AND APPLICATION 

After a year of physics, you have simulta-
neously developed a conceptual frame-
work and built mathematical models that 
describe the observations we make about 
the universe and the principles that deter-
mine them. This course will allow you to 
use the concepts you’ve learned and skills 
you’ve acquired to design, build, test, and 
present your own projects. As a project-
based course built around individual and 
group work, the class is aimed at students 
with an interest in pursuing engineer-
ing, research, or science-related fields in 
college. The overarching goal of this class 
is to let you experience how science can 
serve not only as a f ield to advance our 
understanding of the universe, but also 
as a tool for social progress.

As a first step, we will discuss mathemati-
cal methods for data analysis, study the 
dependency between variables, and de-
velop more complete models of observed 
behaviors. This foundation will allow 
us to delve deeper into areas of mechan-
ics, kinematics, energy, momentum, 
rotational motion, waves, sound, optics, 
and circuits through carrying out group 
and individual projects of two different 
types: experiments you will design and 
carry out, and design-based work that 
will apply your skills toward a greater 
purpose. This second type will require 
the application of science to addressing a 
human need or social issue that you have 
a personal connection to.

• Open to: 11, 12

• Prerequisites: This course is open  
to any student who has completed 
Physics or Physics Honors with a 
grade of B+ or better and has taken  
or is currently enrolled in Calculus 
AB or BC. Signature of  
instructor required

ADVANCED TOPICS  
IN BIOLOGY: HUMAN  
PHYSIOLOGY 

This fast-paced course offers an extensive 
study of a few human systems, rather than 
a general survey course of all systems. 
Students will study the intricacies of the 
human body through dissection of tissues, 
organs, and animals, case studies, labora-
tory experiments, guest speakers, and 
online simulations and videos. Systems 
studied may include nervous, cardiovas-
cular, respiratory, and endocrine. The 
course will require consistent indepen-
dent work outside of class.

• Open to 11, 12

• Prerequisite: A strong record in  
Biology I & II and Chemistry I & II 
and the instructor’s signature

• NOTE: Students who have taken  
Bio II-Molecular do not require  
any additional preparation for this 
class. Students who took Biology 
II-Ecology will be provided with a 
summer reading assignment

ADVANCED TOPICS  
IN BIOLOGY:  
MICROBIOLOGY

This semester-long course is a general 
study of the fundamental concepts of 
microbiology. It begins by examining the 
various microorganisms (bacteria, viruses, 
parasites, fungi, etc.), and then explores 
their importance in the environment, 
public health, and disease. The topics 
of morphology, reproduction, bacterial 
metabolism, fermentation, the role of 
bacteria in cancer, and modes of infection 
are examined for a range of microorgan-
isms. Specific examples studied in the 
course are Lactobacillus (bacteria in yo-
gurt), various soil microbes, and human 
pathogens such as inf luenza and Ebola. 
Many of the topics that are examined 
and discussed are also reinforced with 
laboratory-based investigations. Towards 
the end of the course, topics related to the 
connection between microbes and human 
diseases are examined, including epide-
miology, vaccines and a survey of the 
immune system and its response to invad-
ing microbes. As a f inal project students 
will independently research a specif ic 
pathogen, probiotic, or environmental 
microbe and the connection between 
the microbe and human or environmen-
tal health and present their research by 
designing a presentation.

• Open to: 11, 12

• Prerequisite: A strong record in  
Biology I & II and Chemistry I & II 
and permission of the instructor

FALL SEMESTER  
COURSES

ASTRONOMY 

Throughout history, people have looked 
up at the sky and tried to make sense of 
what they saw. The desire to understand 
what the stars are and how and why they 
move the way they do was the critical 
driving force in the early development of 
science and mathematics. Over the last 
century in particular, we have experi-
enced a phenomenal leap in our ability 
to make precise measurements of these 
very distant objects, leading to dramatic 
conclusions about the history, future, and 
fundamental nature of the Universe, its 
contents, and our place within it. In this 
survey course, we will study astrophysi-
cal phenomena we can observe from the 
Earth and near-Earth orbit, the tech-
niques that we have for seeing them, and 
the ways that we can interpret our ob-
servations. The course will include some 
fieldwork, which will involve one or two 
evenings of observation using our school 
telescopes and nearby observatories.

• Open to: 11, 12

• Prerequisite: none

INTRODUCTION TO  
ENGINEERING AND  
DESIGN 

This is a semester-long course that 
introduces you to the field of engineer-
ing and looks at the basic principles of 
engineering design by developing your 
problem-solving skills and introduc-
ing you to core elements of the design 
process. This is a hands-on class and 
relies on both teamwork and independent 
motivation as we cover the three units of 
this course. The first unit will introduce 
modeling, sketching, and measurement 
standards and tools. The second unit will 
cover engineering drawing standards and 
computer-aided design (CAD) model-
ing. These skills will allow you to build 
off of the first unit as you learn to make 
basic engineering drawings and use CAD 
software as part of the modeling process. 
If time allows, you will have the oppor-
tunity to build a 3D prototype of a model 
using your CAD models and our rapid 
prototyping machines. The final unit 
will cover some of the core principles of 
design thinking, the design process, and 
types of design—all with an eye towards 
sustainability and social responsibility. 
This will be the most open-ended and 
fun unit because it will be your oppor-
tunity to work on a project that allows 
you to creatively connect the themes of 
this class as you go through the design 
process, prototype and construct a final 
product, and present your drawings and 
project to the class. This course is open to 
those that are both curious to learn what 
engineering is about and eager to bring 
together their scientific curiosity, interest 
in technology, and creative thinking all 
in one class!

• This class is open to 11th and 12th 
grades with departmental approval

GEOLOGY

Geological change usually happens on a 
time scale that is so long, we don’t even 
notice it’s happening. This means that the 
types of measurements and observations 
you’ve learned to make and use in biol-
ogy, chemistry, or physics class just won’t 
cut it when you want to learn about how 
the earth was formed and has changed 
over billions of years. We will learn to 
use the clues left behind in rocks and the 
analytical tools available to modern scien-
tists to get a glimpse into how and when 
geologic changes have occurred, and 
how they led to what we see in our world 
today. This also presents an excellent 
opportunity to discuss one of the most 
fundamental questions in science—“How 
do we know what we know?” The topics 
we’ll cover in an attempt to partially 
answer this question will include relative 
and absolute dating techniques, mineral 
and rock structures and the chemical and 
physical processes that form them, and 
plate tectonics and the forces that slowly 
(or once in a while very quickly!) change 
the earth. Our approach will be ground-
ed in local landscapes and phenomena, so 
this course will include several required 
field trips, including one weekend (three 
day/two night) trip to Yosemite in 
May. There will be a heavy emphasis on 
planetary geology throughout the course, 
and we will also try to draw on the range 
of interests and prior course experiences 
the members of the class bring with 
them, including background or interest in 
environmental science, astronomy, evolu-
tion, chemical structures and/or reactions, 
ecology, model building, biochemistry, 
visual expression, and Newtonian physics. 

• Open to: 9, 10, 11, 12; This course 
is open to any interested student, but 
9th graders must get approval from 
their current science instructor

• Prerequisites: none
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INDUSTRIAL DESIGN

The consumer-driven market of the 20th 
century has made industrial design an 
integral part of how people think about 
the design process of their products. 
Initially, the functionality of products 
intrinsically linked to its aesthetic form 
was and is a large contributing factor to 
the success of companies like Braun and 
Apple. Increasingly, ‘design thinking’ is 
a deployed method for solving an array 
of complex real world problems, and an 
academic discipline taught at many top 
universities. This class will introduce you 
to the field of industrial design by inves-
tigating the set of unique principles that 
support this field, as well as the shared 
principles that create it. You will learn 
about form, structure, simple machines, 
stored energy, the design process, and 
prototyping through hands-on explora-
tions and supplemented by lectures, films, 
field trips, and demonstrations. Once the 
foundation has been laid regarding the 
principles that underpin design think-
ing, you will begin work on a project 
that will take most of the semester. This 
project will give you the chance to dem-
onstrate and enhance your understanding 
of the core principles, your creativity in 
merging these principles, your originality 
in project conception, your willingness to 
have a design mindset, and your ability to 
organize the entire process.

Please sign up for this course under the 
Arts Department.

• Open to: 11, 12

• No art or science prerequisites; how-
ever, this course will not fulfill arts or 
science requirements for graduation

ADVANCED TOPICS  
IN BIOLOGY:  
MOLECULAR BIOLOGY

This is a one-semester course in mo-
lecular biology and biotechnology that 
continues many of the concepts learned 
in Bio II at a more detailed level. This 
course will place a heavy emphasis on 
experimentation and lab work to learn 
and contextualize concepts, beginning 
with the central dogma (DNA to mRNA 
to protein), foundational bacterial 
recombinant DNA technology and tools 
(plasmid DNA, restriction enzymes, and 
molecular cloning) and leading to topics 
of genetic transformation, gene sequenc-
ing and the Human Genome project, 
bioinformatics, cancer, epigenetics, and 
silencing genomes using RNAi in C. 
elegans. The final project for the semester 
will be an extended investigation that 
will culminate in the creation of a gene 
silencing vector that will allow a gene of 
the students choosing to be manipulated 
in the C. elegans worm. Lab analysis, 
experimental interpretation, and critical 
assessment will be stressed throughout 
the course wherein the final project will 
result in the application of the concepts 
and tools used throughout the term.

• Open to: 11, 12

• Prerequisite: A strong record in 
Bio I & II and Chemistry I & II, or 
Advanced Topics in Biology A or B, 
signature of the instructor

LEARNING AND METACOGNITION

The learning and metacognition curriculum teaches students how to utilize effective 
study skills and develop awareness of their own learning. In 9th grade, the program 
provides a foundation in study skills and organization, encouraging all students to 
approach their studies in a strategic manner. Topics include note taking, study skills, 
time management, organization, selfadvocacy, and self-monitoring. In 10th grade, 
students delve deeper into the science of learning and explore research-based study 
strategies relevant to sophomore year classes, such as Western Civilization. The 
ultimate goal is to equip students with the tools to become effective learners in any 
subject area, cognizant of their own strengths and areas for improvement as students.

HUMAN DEVELOPMENT

• • • • • • • • • • • •SPRING SEMESTER  
COURSES

The University High School Human Development curriculum is designed to 
support the overall cognitive, social, and emotional development of each student by 
creating opportunities for experiential and project-based learning. The curriculum, 
which spans all four years of a student’s time at UHS, focuses on five main areas: 
learning and metacognition, cultural competency, health and wellness, community 
engagement, and college counseling. The Human Development faculty work closely 
with one another, as well as with the mentors to design, deliver, and support learning 
that aligns with the school’s mission, philosophy, and goals for student competencies.

1Q

9TH GRADE

LEARNING &  
METACOGNITION

10TH GRADE

CULTURAL  
COMPETENCY

11TH GRADE

COMMUNITY  
ENGAGEMENT

12TH GRADE

COLLEGE  
COUNSELING

2Q
HEALTH AND  

WELLNESS
LEARNING &  

METACOGNITION
COMMUNITY  
ENGAGEMENT

COLLEGE  
COUNSELING

3Q
NEIGHBORHOODS  

INVESTIGATION UNIT*
HEALTH AND  

WELLNESS
COLLEGE  

COUNSELING
TOPICAL

WORKSHOPS

4Q
POVERTY &  

HOMELESSNESS UNIT*
COMMUNITY  
ENGAGEMENT

COLLEGE  
COUNSELING

TOPICAL
WORKSHOPS

* Indicates interdisciplinary units that serve the learning goals of our cultural competency and community  
engagement programs simultaneously.

THE HUMAN DEVELOPMENT BLOCK




