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Physical science introduces students to key concepts and theories that provide a 
foundation for further study in other sciences and advanced science disciplines. 
Physical science comprises the systematic study of the physical world as it relates to 
fundamental concepts about matter, energy and motion. A unified understanding of 
phenomena in physical, living, Earth and space systems is the culmination of all 
previously learned concepts related to chemistry, physics, and Earth and space 
science, along with historical perspective and mathematical reasoning.  An inquiry 
approach will be utilized to help students explore and create understanding of the 
concepts and scientific process explored throughout the course. 
 
 
 
This course meets the graduation requirements of a Physical Science. The 
first semester focuses on chemistry principles and the second semester focuses 
on physics principles. Upon completion of this course, students take the State 
of Ohio End of Course exam for Physical Science. Alternatively, a student can 
meet the Graduation Requirement of a Physical Science by electing to replace 
the first semester of Physical Science with General Chemistry and/or electing to 
replace the second semester of Physical Science with General Physics. Upon 
completion of any combination that meets both the chemistry component and 
physics component of Physical Science, a student must complete the State of 
Ohio End of Course exam for Physical Science. 
 
 
 
Science Inquiry and Application Standards 
 
During the years of grades 9 through 12 all students must use the following scientific 
processes with appropriate laboratory safety techniques to construct their knowledge 
and understanding in all science content areas.  These are ongoing skills that will be 
developed and intertwined within the content of the course. 

• Identify questions and concepts that guide scientific investigations 
• Design and conduct scientific investigations 
• Use technology and mathematics to improve investigations and 

communications 
• Formulate and revise explanations and models using logic and evidence 

(critical thinking) 
• Recognize and analyze explanations and models 
• Communicate and support a scientific argument 
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English Language Arts Standards for Science & Technical Subjects 

I Key Ideas and Details 
A Cite specific textual evidence to support analysis of science and technical 

texts, attending to the precise details of explanations or descriptions. 
B Determine the central ideas or conclusions of a text; trace the text’s 

explanation or depiction of a complex process, phenomenon, or concept; 
provide an accurate summary of the text. 

C Follow precisely a complex multistep procedure when carrying out 
experiments, taking measurements, or performing technical tasks, 
attending to special cases or exceptions defined in the text.  
 

II Craft and Structure 
A Determine the meaning of symbols, key terms, and other domain-specific 

words and phrases as they are used in a specific scientific or technical 
context relevant to grades 9–10 texts and topics. 

B Analyze the structure of the relationships among concepts in a text, 
including relationships among key terms (e.g., force, friction, reaction 
force, energy).  

C Analyze the author’s purpose in providing an explanation, describing a 
procedure, or discussing an experiment in a text, defining the question the 
author seeks to address. 
 

III Integration of Knowledge and Ideas 
A Translate quantitative or technical information expressed in words in a text 

into visual form (e.g., a table or chart) and translate information expressed 
visually or mathematically (e.g., in an equation) into words. 

B Assess the extent to which the reasoning and evidence in a text support 
the author’s claim or a recommendation for solving a scientific or technical 
problem. 

C Compare and contrast findings presented in a text to those from other 
sources (including their own experiments), noting when the findings 
support or contradict previous explanations or accounts. 
 

IV Range of Reading and Level of Text Complexity 
A By the end of grade 10, read and comprehend science/technical texts in 

the grades 9–10 text complexity band independently and proficiently. 
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Writing Standards for Literacy in Science & Technical Subjects 

I Text Types and Purposes Standard 1 
A Introduce precise claim(s), distinguish the claim(s) from alternate or 

opposing claims, and create an organization that establishes clear 
relationships among the claim(s), counterclaims, reasons, and evidence. 

B Develop claim(s) and counterclaims fairly, supplying data and evidence for 
each while pointing out the strengths and limitations of both claim(s) and 
counterclaims in a discipline-appropriate form and in a manner that 
anticipates the audience’s knowledge level and concerns. 

C Use words, phrases, and clauses to link the major sections of the text, 
create cohesion, and clarify the relationships between claim(s) and 
reasons, between reasons and evidence, and between claim(s) and 
counterclaims. 

D Establish and maintain a formal style and objective tone while attending to 
the norms and conventions of the discipline in which they are writing. 

E Provide a concluding statement or section that follows from or supports 
the argument presented. 
 

II Text Types and Purposes Standard 2 
A Introduce a topic and organize ideas, concepts, and information to make 

important connections and distinctions; include formatting (e.g., headings), 
graphics (e.g., figures, tables), and multimedia when useful to aiding 
comprehension. 

B Develop the topic with well-chosen, relevant, and sufficient facts, extended 
definitions, concrete details, quotations, or other information and examples 
appropriate to the audience’s knowledge of the topic. 

C Use varied transitions and sentence structures to link the major sections of 
the text, create cohesion, and clarify the relationships among ideas and 
concepts. 

D Use precise language and domain-specific vocabulary to manage the 
complexity of the topic and convey a style appropriate to the discipline and 
context as well as to the expertise of likely readers. 

E Establish and maintain a formal style and objective tone while attending to 
the norms and conventions of the discipline in which they are writing. 

F Provide a concluding statement or section that follows from and supports 
the information or explanation presented (e.g., articulating implications or 
the significance of the topic). 
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III Production and Distribution of Writing 

A Produce clear and coherent writing in which the development, 
organization, and style are appropriate to task, purpose, and audience. 

B Develop and strengthen writing as needed by planning, revising, editing, 
rewriting, or trying a new approach, focusing on addressing what is most 
significant for a specific purpose and audience. 

C Use technology, including the Internet, to produce, publish, and update 
individual or shared writing products, taking advantage of technology’s 
capacity to link to other information and to display information flexibly and 
dynamically. 
 

IV Research to Build and Present Knowledge 
A Conduct short as well as more sustained research projects to answer a 

question (including a self-generated question) or solve a problem; narrow 
or broaden the inquiry when appropriate; synthesize multiple sources on 
the subject, demonstrating understanding of the subject under 
investigation. 

B Gather relevant information from multiple authoritative print and digital 
sources, using advanced searches effectively; assess the usefulness of 
each source in answering the research question; integrate information into 
the text selectively to maintain the flow of ideas, avoiding plagiarism and 
following a standard format for citation. 

C Draw evidence from informational texts to support analysis, reflection, and 
research. 
 

V Range of Writing  
A Write routinely over extended time frames (time for reflection and revision) 

and shorter time frames (a single sitting or a day or two) for a range of 
discipline-specific tasks, purposes, and audiences. 
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Content Standards 

First Semester 

I Study of Matter 
 
A Classification of Matter 

 
1 Explain the relationship between matter, atoms, elements and 

compounds. 
2 Categorize substances as pure substances or mixtures. 
3 Distinguish between the physical and chemical properties of matter 

and give examples of each. 
4 Explain chemical and physical changes, giving examples of each. 
5 Compare and contrast chemical and physical changes. 
6 Distinguish between homogeneous and heterogeneous mixtures. 
7 Compare properties of suspensions, colloids and solutions. 
8 Distinguish between solute and solvent, examining the impact 

temperature has on the relationship. 
 

B Thermal Energy 
 
1 Explain how thermal energy exists in the random motion and vibrations 

of atoms and molecules. 
2 Recognize that the higher the temperature, the greater the average 

atomic or molecular motion, and during changes of state the 
temperature remains constant. 

3 Demonstrate that thermal energy can be transferred by conduction, 
convection, or radiation. 

4 Explain how the Law of Conservation of Energy is applied to changes 
of state. 

5 Construct and interpret phase change diagrams for experimentation. 
6 Distinguish between endothermic and exothermic physical changes 

that result in a phase change. 
7 Graphically determine the density of a sample, using slope of mass 

versus volume graphs. 
8 Understand thermal conductivity depends on the rate at which thermal 

energy is transferred from one end of a material to another. 
9 Contrast insulators and conductors. 
10 Understand that the color, texture, temperature and exposed surface 

will impact the rate at which thermal radiation is absorbed or emitted. 
11 Recognize that when an object reaches thermal equilibrium, the 

amount of thermal energy absorbed is equal to the amount of thermal 
energy emitted; therefore temperature remains constant. 
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12 Investigate and demonstrate how energy is transferred by conduction, 
convection, and radiation. 
 

C Atoms 
 
1 Identify changes to atomic theory over time including: Democritus, 

Dalton, Bohr’s Model and Modern Atomic Theory. 
2 Recognize that all atoms of the same element contain the same 

number of protons, and elements with the same number of protons 
may or may not have the same mass. 

3 Recognize that all atoms of the same element contain the same 
number of protons, and elements with the same number of protons 
may or may not have the same mass.  Those with different masses are 
called isotopes. 

4 Illustrate that atoms with the same number of positively charged 
protons and negatively charged electrons are electrically neutral. 

5 Using atomic number, mass number, and/or charge the identity of an 
element can be determined as well as the number of protons, neutrons 
and electrons within the element. 

6 Describe how ions are formed when an atom or group of atoms 
acquire an unbalanced charge by gaining (cation) or losing (anoin) one 
or more electrons. 

7 Explain that the electric force between the nucleus and the electrons 
hold an atom together.   

8 Identify the four forces within the atom and the role each plays. 
9 Represent an element using Bohr Models. 

 
D Periodic Table 

 
1 Show that when elements are listed in order according to the number 

of protons, the repeating patterns of physical and chemical properties 
identify families of elements.   

2 Recognize that the periodic table was formed as a result of the 
repeating pattern of electron configurations (Periodic Law). 

3 Distinguish between metals, non-metals and metalloids being able to 
correctly locate them on the periodic table. 

4 Identify the chemical families on the periodic table and relate 
properties within families to electron arrangement. 

5 Predict patterns of the periodic table 
6 Examine the process of elements being added to the periodic table 

and the importance of accuracy in reporting on the formation of new 
elements. 

7 Compare the various constructions of the periodic table based on the 
need of the scientist working with the information. 
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E Bonding and Compounds 
 
1 Relate the chemical formula of a compound to the relative numbers of 

atoms or ions present in the compound. 
2 Explain why some atoms transfer their valence electrons to form ionic 

bonds, while other atoms share valence electrons to form covalent 
bonds. 

3 Compare the properties of substances with different types of bonds. 
4 Construct Lewis Dot Diagrams. 
5 Predict the type of bond from the chemical formula of a compound. 
6 Predict the formulas of ionic compounds containing elements from 

groups 1, 2, 17, hydrogen and oxygen. 
7 Given a chemical formula, correctly write the name of an ionic or 

covalent compound (Type I, Type II, Type & III) 
 

F Reactions of Matter 
 
1 Explain chemical changes in terms of the structure and motion of 

atoms and molecules. 
2 Understand and describe the differences between endothermic and 

exothermic reactions. 
3 Identify the following types of reactions single replacement, double 

replacement, synthesis, decomposition, acid/base and combustion 
when given a chemical equation. 

4 Identify reactants and products from an equation and balance the 
equation. 

5 Write and balance a chemical equation from a word description of the 
reaction. 
 

G Nuclear Reactions 
 
1 Distinguish that nuclear reactions involve changes to the nucleus and 

involve larger energies  than chemical reactions. 
2 Distinguish between fission and fusion and provide examples. 
3 Understand that when the attractive nuclear forces and repulsive 

electrical forces in the nucleus are not balanced, the nucleus is 
unstable and an unstable nucleus emits radiation in the form of very 
fast moving particles and energy to produce a new nucleus with a new 
identity. 

4 Differentiate between alpha, beta, and gamma rays. 
5 Recognize that radioactive isotopes can be used in medical 

applications including but not limited to cancer treatments. 
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6 Examine the half-life properties of an element by creating and 
interpreting graphs. 

 
 
Second Semester  
 
II Energy and Waves 
 

A Conservation of Energy 
 
1 Quantify Kinetic Energy using Ek= ½mv2 
2 Quantify Gravitational Potential Energy using Ek=mgh 
3 Understand that the amount of energy is measured relative to a 

reference point which is your point of zero energy. 
4 Quantify energy from data collected in experimental situations. 
5 Explain the Law of Conservation of Energy. 

 
B Transfer and transformation of energy 

 
1 Explain the relationship between work and energy. 
2 Complete calculations for work (W) using the formula W=FΔx, where 

force (F) and displacement (Δx) are in the same direction. 
3 Understand that when energy is transferred from one system to 

another, some of the energy is transformed to thermal energy. 
4 Recognize thermal energy is the result of random motion of subatomic 

particles which is difficult to organize, hence even though the total 
amount of energy remains constant, less energy is available to 
complete useful work. 

5 Construct a series of circle graphs and/or bar graphs to show 
transformation of energy within a system. 

6 Investigate and demonstrate how energy is transferred by conduction, 
convection, and radiation. 
 

C Waves 
 
1 Understand that waves transfer energy. 
2 Distinguish between mechanical waves and electromagnetic waves. 
3 Distinguish between transverse waves and longitudinal waves. 
4 Examine how waves can be reflected off solid barriers or refracted 

when a wave travels from one medium into another medium. 
5 Predict wave behavior when two waves traveling through the same 

medium meet. 
6 Contrast constructive and destructive interference during 

superposition. 
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7 Understand that sound waves can experience reflection, refraction, 
interference, and diffraction. 

8 Examine how frequencies, wavelengths, and energies are arranged to 
construct the electromagnetic spectrum. 

9 Test how radiant energy exhibits wave behaviors including reflection, 
refraction, absorption, superposition, and diffraction depending on part 
on the nature of the medium 

10 Examine that radiant energy can be absorbed into opaque objects, 
increasing the thermal energy of the object or the radiant energy can 
be reflected by the object. 

11 Contrast absorption and reflection of radiant energy on smooth versus 
rough surfaces as well as transparent materials. 

12 Test how changes in the observed frequency and wavelength of a 
wave occur, as a result of the observer and wave source move relative 
to each other. 

13 Construct visuals using wavelength and frequency to represent 
Dopplar shift. 
 

D Electricity 
 
1 Describe electric current and identify the two types of current, direct 

and alternating. 
2 Describe and test factors that affect resistance. 
3 Explain how voltage produces electric current. 
4 Construct a variety of circuits to measure and compare the potential 

difference (voltage) and current. 
5 Compare, contrast, and construct series versus parallel circuits. 
6 Explain the role of resistors. 
7 Understand units of electrical measurement including volt, coulomb, 

Joule and ampere. 
8 Construct and diagram how a battery works including the positive and 

negative terminals and how electrons can flow in the circuit. 
 
III Forces and Motion 
 

A Motion 
 
1 Determine the frame of reference in order to describe distance, 

position, displacement, speed, velocity, acceleration and time for a 
provided situation. 

2 Represent vector properties (magnitude and direction) for position, 
displacement, velocity and acceleration. 

3 Construct and interpret motion diagrams  to represent position and 
velocity of an object. 
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4 Calculate displacement of an object Δx=xf-xi, where xf is the final 
position after movement and xi, is the initial position of the object, 
noting displacement is not always equal to distance moved. 

5 Distinguish between speed and velocity. 
6 Calculate average velocity vavg=( xf-xi,)/( tf-ti,) including correct units 

on answers 
7 Contrast average velocity with instantaneous velocity using written 

examples and graphs. 
8 Calculate average acceleration aavg=( vf-vi,)/( tf-ti,).  Note that 

acceleration can be positive or negative. 
9 Identify conditions necessary for constant acceleration. 
10 Construct and interpret position versus time graphs to determine the 

velocity of an object using the slope of the plotted line. 
11 Construct and interpret velocity versus time graphs to determine the 

average acceleration of an object using the slope of the plotted line. 
 

B Forces 
 
1 Understand the unit of measurement for Force is a Newton and 

correctly represent that unit in calculations. 
2 Quantify through experimentation, the gravitational force of an object. 
3 Determine net force by utilizing vector addition. 
4 Examine the impact of friction on a system and calculate using force 

diagrams. 
5 Contrast normal force to tension force, identifying the type of force 

being applied in a given situation. 
6 Understand the stronger the field (gravitational, electrical, magnetic), 

the greater the force exerted on an object placed into the field. 
7 Calculate weight/gravitational force  (Fg) using the formula Fg= m•g, 

where g is equal to 9.8 N/kg on the surface of Earth. 
 

C Dynamics 
 
1 Test that the rate at which an object changes its speed or direction 

(acceleration, a) is proportional to the vector sum of the applied forces 
(net force, Fnet) and inversely proportional to the mass, using the 
formula a= Fnet/m. 

2 Predict forces applied to a system by examining behavior of the object 
in the system. 

3 Contrast interacting forces with balanced forces. 
4 Apply and conceptualize Newton’s Laws of Motion through 

experimentation. 
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IV The Universe 
 

A History of the Universe 
 
1 Relate the expansion of the universe to the Big Bang Theory and the 

earliest stages in the history of the universe. 
2 Examine the role gravity plays in the creation of stars which make up 

young galaxies. 
3 Cite examples of how technology (including but not limited to: 

computers, x-ray telescopes, space probes, accelerators, etc) provides 
the basis for new discoveries related to space and the universe.   
 

B Galaxy Formation 
 
1 Describe the basic characteristics of a galaxy. 
2 Examine classification schemes for galaxies. 
3 Examine and apply Hubble’s Law to the doppler shifts of galaxies and 

the expansion of the universe. 
 

C Formation of & Fusion in Stars 
 
1 Describe the process of star formation. 
2 Find patterns in and graph the observable physical features of stars, 

specifically surface temperature and luminosity. 
3 Interpret Hertzprung-Russell diagrams to estimate the sizes of stars 

and predict how stars will evolve. 
4 Relate the observed types of stars to the stages of stellar evolution. 
5 Discuss the relationship between observed nuclear abundances in the 

universe to the processes of nuclear fusion in stars. 
6 Examine the process of fusion and the role it plays in star formation. 

 
 
 
 
 


