0 ou Yot D&QGY\V “"DV\ This course will provide foundational understanding of chemistry and physics. Students will explore physical and chemical properties of matter, the atom and periodic table, bonding, chemical

reactions and energy forms. The course emphasizes scientific thinking as a way of understanding the natural phenomena that surround us. The course content is grouped into smaller topics to increase retention and expand

opportunities for assessment. For physics, the topics of study include motion, forces, energy, Newton’s Laws, waves, electricity and magnetism. It includes real and virtual lab exercises and gives students the skills to discuss a

number of scientific topics, understand how science is used in their daily lives, and become comfortable with solving simple algebraic expressions that support scientific laws.
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Title Duration | Questions ¥ Pngineering Concepts
Practices
PS1-1. Develop models to describe the atomic composition of simple Compounds e Models Patterns e | can describe the composition of atoms.
What is matter molecules and extended structures. Atomic structure Scale | can build and name molecules following
Structur |1 weeks  [madeof? Proportion bonding rules.
e and (5&7/00‘\’ ) Quantity
?Y"F&Yh - PS1-3. Gather and make sense of information to describe that synthetic e Materials science e Communicate| ¢ Structure and e | can describe how materials impact
es ok materials come from natural resources and impact society. ideas Function society.
Mattor How does - ; : ; — .

PS1-4. Develop a model that predicts and describes changes in particle Kinetic Theory e Models e Cause and I can describe the states of matter.
thﬁern:al energy motion, temperature, and state of a pure substance when thermal States of matter effect | can predict the changes of state due to
gaft(i:cles? energy is added or removed. Thermal energy temperature and particle motion.

howical |9 What happens |PS1-2. Analyze and interpret data on the properties of substances before | ¢ Physical and chemical | e Analyze and | ¢ Patterns e | can determine if a chemical reaction has
4 &mw_“ weeks to atoms ina and after the substances interact to determine if a chemical properties Interpret data occurred
B-eaction (NDV/DM) chem_lca’I? reaction has occurred. e Signs of a reaction e | can identify a substance based on its
5 reaction” properties
How can . i i
s PS1-5. Develop and use a mode.l to descr.lbe how t.he total number of. Conse.rvatlon o.f Matter | ¢ Models e Energy and e | can describe the conservation of mass
reactions be atoms does not change in a chemical reaction and thus mass is Chemlcl:al bondm_g matter and its relationship to chemical
controlied or conserved. Balancing Equations e patterns reactions. - -
e e | can balance chemical equations.
. PS1-6. Undertake a design project to construct, test, and mod|f.y adevice | . Endothermic vs. e Designa e Energy and e I can classify reactions based on energy
ow d.o that either releases or absorbs thermal energy by chemical Exothermic reactions solution matter and the products.
f:;ft‘lt(')sntg know processes. e engineering
e Thermal ener
occurred? ad
How is motion PS2-1. Apply Newton’s Third Law to design a solution to a problem g . , .
1 weeks described? S e Newton’s 3rd law ° DeS|qn a e Cause and o | can use Newton s ?_»rd IaV\{ to explain the
. 9 g obj . e Momentum solution effect motion of two colliding objects.
Forees (\IM\/ F&l?/ M i — : : i
m\d arch) HOW t12 forges AT Plén an mve:e,tlgauon L P el Gl s Uil s G |n.an o Newton’s 2nd Law e Plan an e Stability and e | can describe the motion of an object.
Mok i zicl jieeuy object’s motion depends on the sum of the forces on the objectand 4 Fqrce investigatio change e | can determine the sum of forces on an
oTIoN the mass of the object. e Motion n object and the resulting change in

How do objects
exert force with

e Velocity vs. speed

motion.




or without

e Acceleration

touching? e Distance vs.
displacement
PS2-3. Ask questions about data to determine the factors that affectthe | 45 6tic force Ask Cause and | can determine the factors that affect the
strength of electric and magnetic forces. e Electric force questions effect strength of electric and magnetic forces.
PS2-4. Construct and present arguments using evidence to supportthe | ;g ¢, Argue from Cause and I can explain gravitational forces and the
claim that gravitational interactions are attractive and depend on | 4 ass vs weight evidence effect factors that influence the size of the
the masses of interacting objects. ° Systems and forces.
system
models
PS2-5. Conduct an investigation and evaluate the experimental designto | | Gravity Conduct an Cause and I can provide evidence that objects can
provide evidence that fields exist between objects exerting forces | 4 Magnetism investigatio effect exert forces without touching.
on each other even though the objects are not in contact. e Electric forces n
What is PS3-1. Construct and interpret graphical displays of data to describe the | & (.40 energy Analyzing Scale I can interpret graphs of energy
energy? relationships of kinetic energy to the mass of an object and to the | 4 Kkg=1/2mv? and propo’rtion
: speed of an object. e Graphing interpreting quantity
How is energy data Cause and
transferred? effect
PS§3-2. !Develorf a modellto describe that W'_‘e" the arrangement of obj.ects e Potential energy Models Cause and I can model the arrangement of objects
1 Wook interacting at a distance changes, different amounts of potential e Gravitational effect with differing amounts of potential
bers energy are stored in the system. o PE=mgh Systems and energy.
(Mﬂroh/ P(PY e Elastic system
- models
May) _______ . :
PS3-3. Apply scientific principles to design, construct, and test a device | | 1o mal energy Design a Energy and | can build and test a device that
W\&Yﬂx{ that either minimizes or maximizes thermal energy transfer.” e Conductors solution matter optimizes thermal energy transfer.
e Insulators
PS3-4. Plan an investigation to determine the relationships among the | 1,012 energy Plan an Scale, | can determine the relationship between
energy transferred, the type of matter, the mass, and the change in | copvection investigatio proportion, energy, matter, and mass with
the average kinetic energy of the particles as measured by the e Conduction n quantity temperature.
temperature of the sample. e Radiation Cause and
effect
PS3-5. SRl L) S (PGSR CLEILIE s (sl ppe i e SR e | e oy Argue from Energy and | can explain how energy is transferred to
when the kinetic energy of an object changes, energy is transferred|  conservation of evidence matter or from an object.
to or from the object. energy
e Momentum
e Simple Machines
Waves 2 wooks PS4-1. Use mathematical representations to describe a simple model for e Wave structure Using Energy and | can use graphs to show the properties
waves that includes how the amplitude of a wave is related to the e Wavelength mathematic matter of waves.
(Mﬂ\{) energy in a wave. e Frequency s and Patterns
e Amplitude computation
e Energy al thinking
PS4-2. Develop and use a model to describe that waves are reflected, e Reflection Models Structure and I can use a model to describe the

absorbed, or transmitted through various materials.

Refraction

function

movement of waves.




patterns

PS4-3.

Integrate qualitative scientific and technical information to support
the claim that digitized signals are a more reliable way to encode
and transmit information than analog signals.

Digital signals
Analog signals

Argue from
evidence

Structure and
function

| can support that digital signals are
more reliable than analog signals.

Change blue / scientist & technology over the years

Energy yellow
Basics green

Conservation (mass, energy, etc)




