
 

 

 

 

Elko County School District 
 

9-12 Science Curricula 
 

 

Introduction 
 

This curriculum guide is designed to provide a framework to help secondary science 
teachers (grades 6-12) build their instructional program to best implement the Nevada 

Academic Content Standards for Science (NVACSS) as well as prepare students for 
the rigor of post-secondary science education. 

 
Science education is considered to be essential in the preparation for 21st century skills 
needed in a science oriented society. A school’s science program should provide a 
measure of scientific literacy and encourage the ability to communicate that knowledge. 
The science program must stimulate and encourage those students with special 
interests and abilities in the fields of science as well as provide worthwhile information 
and understanding of everyday problems and life for all students. The following aspects 
of the science process should be emphasized in all science disciplines: research 
problems, predict outcomes, analyze results and make conclusions based on the 
available evidence. 

 
The philosophy of the NVACSS and the Next Generation Science Standards (NGSS) 
embodies the spirit of science as a mode of inquiry pervading all programs from 
kindergarten through adult life. An emphasis should be placed on scientific inquiry as 
a mode of instruction in order to best address the underlying framework of the NVACSS 
and NGSS. The structure of the framework is comprised of three broad dimensions that 
outline the knowledge and practices of the sciences and engineering that all students 
should learn by the end of high school. 

 
• Dimension 1 describes scientific and engineering practices (previously 

nature of science) 

• Dimension 2 describes crosscutting concepts—that is, those having 
applicability across science disciplines. 

• Dimension 3 describes core ideas in the science disciplines and of the 
relationships among science, engineering, and technology. 

 
In order to facilitate students’ learning, the dimensions must be woven together in 
instruction and assessment. 

 
Each field of science in this document will offer a brief understanding of other sciences 
in integrating cross curricular disciplines. It is required that at least one high school 
science credit be in Physical Science and one credit be in Biology I in order to 



provide the student with a well-rounded course of study. The third science credit 
may come from the list of elective courses contained within this document. 

 

Textbooks 
 

 9TH REGULAR -Physical Science Concepts in Action PRENTICE 0-13-166308-9 

 9TH HONORS -Conceptual Physical Science Explorations- PRENTICE 0-13- 
173460-1 

 10TH REGULAR Biology - Holt Biology HOLT 0-03-067214-7 

 10TH HONORS Biology - Modern Biology HOLT 0-03-065178-6 

 11TH REGULAR - World of Chemistry 2007 MCDOUGAL LITTELL 13- 
9780618562763 

 11TH HONORS - Modern Chemistry HOLT 0-03-073546-7 

 AP Chemistry - The Central Science PRENTICE 0-13-193719-7 

 AP Biology PRENTICE 0-8053-6777-2 

 AP Physics HOLT 0-534997236 

 Holt Physics - HONORS PHYSICS HOLT 0-03-073548-3 

 Human Anatomy and Physiology PRENTICE 0-13-219799-5 

 Biology Concepts and Connections PRENTICE 0-131934805 

 Holt Environmental Science HOLT 0-03-078136-1 

 Physics Principals and Problems HOLT 0-07-845813-7 

 Vertebrate Dissection THOMSON 0-03022522-1 
 

Honors Classes 
 
Honors classes have been designed to challenge high school students within the science 
curricula. Students intending to take an honors class must have maintained an A or B 
average during each semester of their former science classes and show they are capable 
of a rigorous honors class. While enrolled in the honors class, students must maintain 
an A or B average in these classes in order to maintain enrollment. Honors classes use 
the prescribed curricula contained in this document but also are required to do the 
following: 

 Independent project that will include one of the following: 

o Develop and research individual thesis. (Comprehensive literature review) 
o Research project that involves experimentation, a treatment, or 

observational study 

o Miscellaneous project such as an exhibit or collection 

o Interviews of science professionals 
 

 Optional textbook alternatives that are at a higher assessment and reading level 

will be provided at schools in the district that can accommodate separate 

classes. 



ECSD 9-12 Science Courses 
 

Honors sections may be available for each of the following courses depending on 
the school site’s ability to provide for such courses. 

 

 9th Grade Physical Science 

 10th Grade Biology 

 Chemistry 

 Physics 

 Science Seminars 

 Comparative Vertebrate Anatomy and Physiology 

 Comparative Animal Physiology 

 Biotechnology: Proteomics and Genomics 

 Animal Ecology 

 Botany 

 Microbiology 

 Human Anatomy and Physiology 



Course Description 

This two semester course provides students with foundational knowledge in Chemistry, 
Physics, Earth Science, and Engineering. This includes developing problem-solving 
skills, laboratory work, and an awareness of the current problems facing mankind 
including new energy sources, environmental concerns, and technological advances. 
Students are highly recommended to take this course during their freshmen year since 
many of the concepts in this course are applied to subsequent science course content. 

Performance Expectations 
 

The following is a recommended course sequence of Performance Expectations from 
the Disciplinary Core Ideas (DCI) under Physical Science and Earth and Space 
Sciences found in the Next Generation Science Standards (NGSS) and the Nevada 
Academic Content Standards for Science (NVACSS): 

 
1st Semester - Physics 

HS-PS2 Motion and Stability: Forces and Interaction 
HS-PS3 Energy 

HS-PS4 Waves and Their applications in Technologies for Information Transfer 

 

2nd Semester – Chemistry 
HS-PS1 Matter and Its Interactions 
HS-ESS2 Earth’s Systems 

 
1st & 2nd Semester – Engineering, Technology, and Applications of Science 

HS-ETS1 Engineering Design 



Semester 1, Performance Expectations 
 

HS-PS2 Motion and Stability: Forces and Interactions 
 
Students who demonstrate understanding can… 
HS-PS2-1 Analyze data to support the claim that Newton’s second law of motion 
describes the mathematical relationship among the net force on a macroscopic object, 
its mass, and its acceleration 

HS-PS2-2 Use mathematical representations to support the claim that the total 
momentum of a system of objects is conserved when there is no net force on the 
system. 

HS-PS2-3 Apply scientific and engineering ideas to design, evaluate, and refine a 
device that minimizes the force on a macroscopic object during a collision. 

HS-PS2-4 Use mathematical representations of Newton’s Law of Gravitation and 
Coulomb’s Law to describe and predict the gravitational and electrostatic forces 
between objects. 

HS-PS2-5 Plan and conduct an investigation to provide evidence that an electric 
current can produce a magnetic field and that a changing magnetic field can produce 
an electric current. 

HS-PS2-6 Communicate scientific and technical information about why the 
molecular-level structure is important in the functioning of designed materials. 

 

For the most updated version of the standard: 
HS-PS2 Motion and Stability: Forces and Interactions Framework 

alignment for PS2, pages 113-120. 

 

HS-PS3 Energy 
 
Students who demonstrate understanding can… 
HS-PS3-1 Create a computational model to calculate the change in the energy of one 
component in a system when the change in energy of the other component(s) and 
energy flows in and out of the system are known. 

HS-PS3-2 Develop and use models to illustrate that energy at the macroscopic scale 
can be accounted for as a combination of energy associated with the motions of 
particles (objects) and energy associated with the relative position of particles (objects). 

HS.PS3-3 Design, build, and refine a device that works within given constraints to 
convert one form of energy into another form of energy. 

http://www.nextgenscience.org/dci-arrangement/hs-ps2-motion-and-stability-forces-and-interactions
https://www.nap.edu/read/13165/chapter/9#113


HS-PS3-4 Plan and conduct an investigation to provide evidence that the transfer of 
thermal energy when two components of different temperature are combined within a 
closed system results in a more uniform energy distribution among the components 
in the system (second law of thermodynamics). 

HS-PS3-5 Develop and use a model of two objects interacting through electric or 
magnetic fields to illustrate the forces between objects and the changes in energy of 
the objects due to the interaction. 

 

For the most updated version of the standard: 
HS-PS3 Energy 

 

Framework alignment for PS3, pages 120-130 

 

HS-PS4 Waves and their Applications in Technologies for 
Information Transfer 

 
Students who demonstrate understanding can… 
HS-PS4-1 Use mathematical representations to support a claim regarding 
relationships among the frequency, wavelength, and speed of waves traveling in 
various media. 

HS-PS4-2 Evaluate questions about the advantages of using a digital transmission 
and storage of information 

HS-PS4-4 Evaluate the validity and reliability of claims in published materials of the 
effects that different frequencies of electromagnetic radiation have when absorbed by 
matter. 

HS-PS4-5 Communicate technical information about how some technological devices 
use the principles of wave behavior and wave interactions with matter to transmit and 
capture information and energy. 

 

For the most updated version of the standard: 

HS-PS4 Waves and their Applications in Technologies for Information Transfer 
 

Framework alignment for PS4, pages 131-138 

http://www.nextgenscience.org/dci-arrangement/hs-ps3-energy
https://www.nap.edu/read/13165/chapter/9#120
http://www.nextgenscience.org/dci-arrangement/hs-ps4-waves-and-their-applications-technologies-information-transfer
https://www.nap.edu/read/13165/chapter/9#131


Semester 2, Performance Expectations 
 

HS-PS1 Matter and its Interactions 
 
Students who demonstrate understanding can… 
HS-PS1-1 Use the periodic table as a model to predict the relative properties of 
elements based on the patterns of electrons in the outermost energy level of atoms. 

HS-PS1-2 Construct and revise an explanation for the outcome of a simple chemical 
reaction based on the outermost electron states of atoms, trends in the periodic table, 
and knowledge of the patterns of chemical properties. 

HS-PS1-3 Plan and conduct an investigation to gather evidence to compare the 

structure of substances at the bulk scale to infer the strength of electrical forces 
between particles. 

HS-PS1-4 Develop a model to illustrate that the release or absorption of energy from 
a chemical reaction system depends upon the changes in total bond energy. 

HS-PS1-5 Apply scientific principles and evidence to provide an explanation about the 
effects of changing the temperature or concentration of the reacting particles on the 
rate at which a reaction occurs. 

HS-PS1-6 Refine the design of a chemical system by specifying a change in conditions 
that would produce increased amounts of products at equilibrium. 

HS-PS1-7 Use mathematical representations to support the claim that atoms, and 
therefore mass, are conserved during a chemical reaction. 

HS-PS1-8 Develop models to illustrate the changes composition of the nucleus of the 
atoms and the energy released during the processes of fission, fusion and radioactive 
decay. 

 
For the most updated version of the standard: MS-PS1 Matter 

and its Interactions 
 

Framework alignment for PS1, pages 106-112

http://www.nextgenscience.org/dci-arrangement/ms-ps1-matter-and-its-interactions
http://www.nextgenscience.org/dci-arrangement/ms-ps1-matter-and-its-interactions
https://www.nap.edu/read/13165/chapter/9#106


HS-ESS2 Earth’s Systems 
 
Students who demonstrate understanding can… 
HS-ESS2-1 Develop a model to illustrate how Earth’s internal and surface processes 
operate at different spatial and temporal scales to form continental and ocean-floor 
features. 

HS-ESS2-3 Develop a model based on evidence of Earth’s interior to describe the 
cycling of matter by thermal convection. 

HS-ESS2-5 Plan and conduct an investigation of the properties of water and its effects 
on Earth materials and surface processes. 

 

For the most updated version of the standard: 
HS-ESS2 Earth's Systems 

 

Framework alignment for ESS2, pages 179-190 
 
 

Semester 1 & 2, Performance Expectations 
Whenever possible, it is strongly encouraged that instructors integrate the following 
Engineering, Technology, and Applications of Science performance standards into 
their lessons. 

 

HS-ETS1 Engineering Design 
 
Students who demonstrate understanding can… 
HS-ETS1-1 Analyze a major global challenge to specify qualitative and quantitative 
criteria and constraints for solutions that account for societal needs and wants. 

HS-ETS1-2 Design a solution to a complex real-world problem by breaking it down 
into smaller, more manageable problems that can be solved through engineering. 

HS-ETS1-3 Evaluate a solution to a complex real-world problem based on prioritized 
criteria and trade-offs that account for a range of constraints, including cost, safety, 
reliability, and aesthetics as well as possible social, cultural, and environmental 
impacts. 

HS-ETS1-4 Use a computer simulation to model the impact of proposed solutions to 
a complex real-world problem with numerous criteria and constraints on interactions 
within and between systems relevant to the problem. 

 

For the most updated version of the standard: 
HS-ETS1 Engineering Design 

 

Framework alignment for ETS1, pages 204-210 

http://www.nextgenscience.org/dci-arrangement/hs-ess2-earths-systems
https://www.nap.edu/read/13165/chapter/11#179
http://www.nextgenscience.org/dci-arrangement/hs-ets1-engineering-design
https://www.nap.edu/read/13165/chapter/12#204


 

Course Description 

This is a two semester course in general Biology. Its purpose is to acquaint students 
with the various fields within the Life Sciences and to provide a foundation in the basic 
principles of Biology. A majority of the course will be spent in the laboratory, while the 
remainder is devoted to lectures, demonstrations, and appropriate activities which 
encourage inquiry and critical thinking. 

Performance Expectations 
 

The following is a recommended course sequence of Performance Expectations for 
students from the Disciplinary Core Ideas (DCI) under High School Life Science and 
Earth and Space Sciences found in the Next Generation Science Standards (NGSS) 
and the Nevada Academic Content Standards for Science (NVACSS): 

 
1st Semester 

HS-LS2 Ecosystems: Interactions, Energy and Dynamics 

 HS-ESS2 Earth's Systems 

 HS-ESS3 Earth and Human Activity 
HS-LS4 Biological Evolution: Unity and Diversity 

 HS-ESS1 Earth's Place in the Universe 

 HS-ESS2 Earth's Systems 

2nd Semester 

HS-LS1 From Molecules to Organisms: Structure and Processes 
HS-LS3 Heredity: Inheritance and Variation of Traits 



 

Semester 1, Performance Expectations 
 

HS-LS2 Ecosystems: Interactions, Energy, and Dynamics 
 
Students who demonstrate understanding can… 
HS-LS2-1 
Use mathematical and/or computational representations to support explanations of 
factors that affect carrying capacity of ecosystems at different scales. 

HS-LS2-2 
Use mathematical representations to support and revise explanations based on 
evidence about factors affecting biodiversity and populations in ecosystems of different 
scales. 
HS-LS2-3 
Construct and revise an explanation based on evidence for the cycling of matter and 
flow of energy in aerobic and anaerobic conditions. 

HS-LS2-4 
Use a mathematical representation to support claims for the cycling of matter and flow 
of energy among organisms in an ecosystem. 

HS-LS2-5 
Develop a model to illustrate the role of photosynthesis and cellular respiration in the 
cycling of carbon among the biosphere, atmosphere, hydrosphere, and geosphere. 

HS-LS2-6 
Evaluate the claims, evidence, and reasoning that the complex interactions in 
ecosystems maintain relatively consistent numbers and types of organisms in stable 
conditions, but changing conditions may result in a new ecosystem. 

HS-LS2-7 
Design, evaluate, and refine a solution for reducing the impacts of human activities on 
the environment and biodiversity. 

HS-LS2-8 
Evaluate the evidence for the role of group behavior on individual and species’ chances 
to survive and reproduce. 

 

For the most updated version of the standard: 
HS-LS2 Ecosystems: Interactions, Energy, and Dynamics 

 

Framework alignment for LS2, pages 150-157 

http://www.nextgenscience.org/dci-arrangement/hs-ls2-ecosystems-interactions-energy-and-dynamics
https://www.nap.edu/read/13165/chapter/10#150


HS-ESS2 Earth's Systems 
 
Students who demonstrate understanding can… 
HS-ESS2-2. 
Analyze geoscience data to make the claim that one change to Earth's surface can 
create feedbacks that cause changes to other Earth systems. 

HS-ESS2-4. 
Use a model to describe how variations in the flow of energy into and out of Earth’s 
systems result in changes in climate. 

HS-ESS2-6. 
Develop a quantitative model to describe the cycling of carbon among the hydrosphere, 
atmosphere, geosphere, and biosphere. 

 

For the most updated version of the standard: 
HS-ESS2 Earth's Systems 

 

Framework alignment for ESS2, pages 179-190 
 

HS-ESS3 Earth and Human Activity 
 

Students who demonstrate understanding can… 

HS-ESS3-1 Construct an explanation based on evidence for how the availability of 
natural resources, occurrence of natural hazards, and changes in climate have 
influenced human activity. 

 

HS-ESS3-5 Analyze geoscience data and the results from global climate models to make 
an evidence-based forecast of the current rate of global or regional climate change and 
associated future impacts to Earth systems. 

 
 

For the most updated version of the standard: 
HS-ESS3 Earth and Human Activity 

 

Framework alignment for ESS3, pages 190-199 
 

 

HS-LS4 Biological Evolution: Unity and Diversity 
 
Students who demonstrate understanding can… 
HS-LS4-1 
Communicate scientific information that common ancestry and biological evolution are 
supported by multiple lines of empirical evidence. 

http://www.nextgenscience.org/dci-arrangement/hs-ess2-earths-systems
https://www.nap.edu/read/13165/chapter/11#179
http://www.nextgenscience.org/dci-arrangement/hs-ess3-earth-and-human-activity
https://www.nap.edu/read/13165/chapter/11#190


HS-LS4-2 
Construct an explanation based on evidence that the process of evolution primarily 
results from four factors: (1) the potential for a species to increase in number, (2) the 
heritable genetic variation of individuals in a species due to mutation and sexual 
reproduction, (3) competition for limited resources, and (4) the proliferation of those 
organisms that are better able to survive and reproduce in the environment. 

HS-LS4-3 
Apply concepts of statistics and probability to support explanations that organisms with 
an advantageous heritable trait tend to increase in proportion to organisms lacking this 
trait. 
HS-LS4-4 
Construct an explanation based on evidence for how natural selection leads to 
adaptation of populations. 

HS-LS4-5 
Evaluate the evidence supporting claims that changes in environmental conditions may 
result in: (1) increases in the number of individuals of some species, (2) the emergence 
of new species over time, and (3) the extinction of other species. 

HS-LS4-6 
Create or revise a simulation to test a solution to mitigate adverse impacts of human 
activity on biodiversity. 

 

For the most updated version of the standard: 
HS-LS4 Biological Evolution: Unity and Diversity 

 

Framework alignment for LS4, pages 161-168 
 

HS-ESS1 Earth's Place in the Universe 
 

Students who demonstrate understanding can… 

HS-ESS1-5 
Evaluate evidence of the past and current movements of continental and oceanic crust 
and the theory of plate tectonics to explain the ages of crustal rocks. 

 

HS-ESS1-6. 
Apply scientific reasoning and evidence from ancient Earth materials, meteorites, and 
other planetary surfaces to construct an account of Earth’s formation and early history 

 

 

For the most updated version of the standard: 
HS-ESS1 Earth's Place in the Universe 

 

Framework alignment for ESS1, pages 173-179 

http://www.nextgenscience.org/dci-arrangement/hs-ls4-biological-evolution-unity-and-diversity
https://www.nap.edu/read/13165/chapter/10#161
http://www.nextgenscience.org/dci-arrangement/hs-ess1-earths-place-universe
https://www.nap.edu/read/13165/chapter/11#173


Semester 2, Performance Expectations 
 

HS-LS1 From Molecules to Organisms: Structure and Processes 
 
Students who demonstrate understanding can… 
HS-LS1-1 
Construct an explanation based on evidence for how the structure of DNA determines 
the structure of proteins, which carry out the essential functions of life through systems 
of specialized cells. 

HS-LS1-2 
Develop and use a model to illustrate the hierarchical organization of interacting 
systems that provide specific functions within multicellular organisms. 

HS-LS1-3 
Plan and conduct an investigation to provide evidence that feedback mechanisms 
maintain homeostasis. 

HS-LS1-4 
Use a model to illustrate the role of cellular division (mitosis) and differentiation in 
producing and maintaining complex organisms. 

HS-LS1-5 
Use a model to illustrate how photosynthesis transforms light energy into stored 
chemical energy. 

HS-LS1-6 
Construct and revise an explanation based on evidence for how carbon, hydrogen, and 
oxygen from sugar molecules may combine with other elements to form amino acids 
and/or other large carbon-based molecules. 

HS-LS1-7 
Use a model to illustrate that cellular respiration is a chemical process whereby the 
bonds of food molecules and oxygen molecules 

 

For the most updated version of the standard: 
HS-LS1 From Molecules to Organisms: Structures and Processes 

 

Framework alignment for LS1, pages 143-150 

 

HS-LS3 Heredity: Inheritance and Variation of Traits 
 
Students who demonstrate understanding can… 
HS-LS3-1 
Ask questions to clarify relationships about the role of DNA and chromosomes in coding 
the instructions for characteristic traits passed from parents to offspring. 

http://www.nextgenscience.org/dci-arrangement/hs-ls1-molecules-organisms-structures-and-processes
http://www.nap.edu/openbook.php?record_id=13165&amp;page=143


HS-LS3-2 
Make and defend a claim based on evidence that inheritable genetic variations may 
result from: (1) new genetic combinations through meiosis, (2) viable errors occurring 
during replication, and/or (3) mutations caused by environmental factors. 

HS-LS3-3 
Apply concepts of statistics and probability to explain the variation and distribution of 
expressed traits in a population. 

 

For the most updated version of the standard: HS-LS3 Heredity: Inheritance and 
Variation of Traits 

 

Framework alignment for LS3, pages 157-160 
 
 

Whenever possible, it is strongly encouraged that instructors integrate the following 
Engineering, Technology, and Applications of Science performance standards into 
their lessons. 

 

HS-ETS1 Engineering Design 
 
Students who demonstrate understanding can… 
HS-ETS1-1 
Analyze a major global challenge to specify qualitative and quantitative criteria and 
constraints for solutions that account for societal needs and wants. 

HS-ETS1-2 
Design a solution to a complex real-world problem by breaking it down into smaller, 
more manageable problems that can be solved through engineering. 

HS-ETS1-3 
Evaluate a solution to a complex real-world problem based on prioritized criteria and 
trade-offs that account for a range of constraints, including cost, safety, reliability, and 
aesthetics as well as possible social, cultural, and environmental impacts. 

HS-ETS1-4 
Use a computer simulation to model the impact of proposed solutions to a complex real- 
world problem with numerous criteria and constraints on interactions within and 
between systems relevant to the problem. 

http://www.nextgenscience.org/dci-arrangement/hs-ls3-heredity-inheritance-and-variation-traits
http://www.nextgenscience.org/dci-arrangement/hs-ls3-heredity-inheritance-and-variation-traits
http://www.nextgenscience.org/dci-arrangement/hs-ls3-heredity-inheritance-and-variation-traits
https://www.nap.edu/read/13165/chapter/10#157


Whenever possible, it is strongly encouraged that instructors integrate  the    following 
Physical Science performance standards into their lessons for BOTH semesters. 

 

HS-PS1 Matter and its Interactions 
 
Students who demonstrate understanding can… 
HS-PS1-7 Use mathematical representations to support the claim that   atoms, and 
therefore mass, are conserved during a chemical reaction 

HS-PS3 Energy 
 
Students who demonstrate understanding can… 
HS-PS3-2 Develop and use models to illustrate that energy at the macroscopic scale 
can be accounted for as a combination of energy associated with the motions of particles 
(objects) and energy associated with the relative positions of particles (objects). 

HS-PS4 Waves and their Applications in Technologies for 
Information Transfer 

 
Students who demonstrate understanding can… 
HS-PS4-4 Evaluate the validity and reliability of claims in published materials of the 
effects that different frequencies of electromagnetic radiation have when absorbed by 
matter. 

 


