
3.
C

h
E

M
IC

A
L

A
N

D
P

H
Y

S
IC

A
L

C
H

A
N

G
E

S

C
O

R
E

C
O

N
T

E
N

T
:

T
opics

should
include.

hut
not

be
lim

ited
to:

•
physical

changes,
chem

ical
changes

•
boiling

point,
m

elting
point,

soluhility
•

chem
ical

reactions
—

exotherm
ic,

endotherm
ic

•
variables

affecting
pressure

•
atm

ospheric
pressure,

cohesion,
adhesion

•
kinetic

m
olecular

theory
•

qualitative
description

of
gases:

gas
law

s

A
S

S
E

S
S

M
E

N
T

S
T

R
A

T
E

G
IE

S
:

;
f

E
xplain

how
the

faces
on

M
t.

R
ushm

ore
are

a
product

of
physical

change.

;‘X
D

issolve
salt

in
w

ater.
E

xplain
w

hat
type

of
change

occurs.
C

an
the

salt
and

w
ater

be
separated?

If
yes,

how
and

if
not,

w
hy

not?

fjc
M

ake
a

video
or

posters
in

w
hich

physical
and

chem
ical

changes
are

dem
onstrated

or
illustrated.

D
raw

the
pictures

or
gather

them
from

m
agazines.

C
learly

label
all

exam
ples.

W

E
xplain

w
hy

M
&

M
chocolate

candies
m

elt
in

your
m

outh
and

not
in

your
hand.

L
i

U
sing

ice
cubes,

explain
changes

in
m

ass
and

volum
e

w
hen

the
state

of
m

atter
changes.

L
)

E
xplain

w
hat

happens
to

atom
s

and
m

olecules
w

hen
a

chem
ical

reaction
occurs.

D
escribe

different
kinds

of
chem

ical
reactions

and
how

som
e

chem
ical

changes
can

he
prevented.
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A
S

S
E

S
S

M
E

N
T

S
T

R
A

T
E

G
IE

S
(cont’d)

Identify
several

everyday
chem

ical
reactions

and
explain

how
substances

are
changed

into
one

or
m

ore
new

substances.

c
D

escribe
and

explain
four

kinds
of

evidence
for

chem
ical

reactions.

L
c

E
xplain

how
room

freshener,
cooking

sm
ells,

or
perfum

e
spray

spreads
out

to
fill

a
room

.

D
efine

the
relationship

betw
een

volum
e

and
pressure

ofgas.
A

E
xplain

how
hot

air
balloonists

can
calculate

the
am

ount
of

air
necessary

for
a

lift.
A

E
xplain

the
changes

in
tire

pressure
w

hen
riding

a
bike

or
driving

a
car

on
a

hot
day.

A

U
sing

a
labeled

diagram
,

explain
the

difference
in

air
pressure

at
sea

level
and

on
a

m
ountaintop.

A

;‘L
M

ake
a

bottle
barom

eter
and

observe
changes

in
atm

ospheric
pressure

over
a

seven-day
period.

K
eep

a
daily

log
of

observations.
U

A

E
xplain

w
hy

astronauts
w

ear
special

pressurized
suits

in
space.

;
[

W
rite

a
paragraph

explaining
the

changes
that

occur
in

each
ofthe

ingredients
for

chocolate
chip

cookies
w

hen
they

are
m

ixed
and

w
hen

they
are

baked.
U
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IN
S

T
R

U
C

T
IO

N
A

L
S

T
R

A
T

E
G

iE
S

:

E
xplain

through
the

use
of

dem
onstrations

and
exam

ples,
how

the
identifying

properties
of

a
substance

rem
ain

unchanged
in

a
physical

change.
(M

elt
ice

cubes,
tear

paper,
carve

shapes
using

a
bar

of
soap.)

F
U

sing
a

laser
disk

or
w

ith
dem

onstrations,
explain

m
elting

point
and

boiling
point

(the
tw

o
fixed

tem
peratures

at
w

hich
every

substance
changes

state).
E

xplain
(he

role
of

heat
w

hen
m

atter
changes

from
one

state
to

another.
c

F
E

xplain
how

the
boiling

point
of

a
liquid

is
affected

by
pressure.

•‘
L

ist
a

variety
ofphysical

changes.
D

iscuss
w

hether
or

not
it

is
possible

to
bring

the
m

atter
back

to
the

form
it w

as
before

the
physical

changes
occurred.

.
Invite

a
photographer

to
explain

how
pictures

are
developed:

the
chem

ical
processes

involved,
chem

icals
used,

and
the

chem
ical

changes
that

occur.
LI.)

c
©

.#
Prepare

cake
batter

and
bake

in
an

oven
at

school.
D

iscuss
how

this
process

includes
both

physical
and

chem
ical

changes.

.#
G

ather
pictures

of
chem

ical
changes.

e.g.,
w

eathering
o
ft/ic

S
tatue

o
f

L
iberty,

a
firew

orks
show

,
ru

st’
m

etal,
a

burned
house.

D
iscuss

w
hy

these
arc

chem
ical

changes,
©

.
l)iscuss

w
hether

or
not

it
is

possible
for

m
atter

to
return

to
the

form
it

w
as

in
before

the
chem

ical
change

occurred.

E
xplain

w
hy

m
elting

ice
cubes

is
a

good
exam

ple
of

an
endotherm

ic
reaction

and
w

hy
freezing

w
ater

is
a

good
exam

ple
ofan

exotherm
ic

reaction.
D

iscuss
other

exam
ples.

.
Set

up
tw

o
glasses

of
clear

liquid:
one

containing
w

ater
and

the
other

salt
w

ater.
D

o
not

tell
students

that
the

liquids
are

different.
(M

orton’s
kosher

salt
w

ill
dissolve

and
be

clear
in

solution.)
Place

a
golf

ball
in

each
glass.

D
iscuss

observations
and

possible
explanations

for
them

.
C

ould
students

prove
their

explanations?
H

ow
does

this
experim

ent
relate

to
the

fact
that

ships
ride

higher
in

ocean
w

ater
than

in
fresh

w
ater?

6
0

Ph!Y
SI(A

L
S(

‘IEA
(

E
6
7

-8



IN
S

T
R

U
C

T
IO

N
A

L
S

T
R

A
T

E
G

IE
S

(cont’d)

D
em

onstrate
and

explain
exam

ples
of

the
four

classic
signs

that
tell

w
hether

a
chem

ical
reaction

has
occurred.

D
em

onstrate
color

change
by

show
ing

students
a

dry
steel

w
ool

pad
(S.O

.S.,
B

rillo)
and

one
that

w
as

soaked
in

w
ater

and
allow

ed
to

sit
for

a
day

or
tw

o.
D

escribe
the

differences
and

discuss
the

kind
ofchange

that
occurred.

D
em

onstrate
the

release
of

gas
by

m
ixing

vinegar
and

baking
soda

together.
Place

the
baking

soda
into

a
9”

balloon.
Place

50
m

illiliters
of

vinegar
into

a
500-m

illiliter
bottle.

Place
the

balloon
on

the
bottle

and
Jetthe

baking
soda

drop
into

the
vinegar.

O
bserve

w
hat

happens
and

discuss
w

h
y
.

/
Invite

a
chem

ist
to

speak
to

the
students

about
her/his

job
and

w
hat

it
involves.

©
W

E
xplain

exotherm
ic

and
endotherm

ic
reactions

using
exam

ples
of

each.
E

xplain
the

m
eaning

of”exo-”
and

“endo-”.
..‘

E
xplain

w
hy

the
K

inetic
T

heory
is

one
ofthe

m
ost

im
portant

theories
in

m
odern

science.
U

se
a

laser
disk

to
show

kinetic
energy

in
the

m
olecules

of
all

form
s

of
m

atter.

‘
E

xplain
how

the
G

as
L

aw
s

are
physical

law
s

that
describe

the
behavior

of
a

gas
w

hen
pressure,

volum
e,

or
tem

perature
is

changed.

.

U
sing

exam
ples,

show
how

liquids
and

gases
exert

their
pressure

in
all

directions
and

how
pressure

from
liquids

increases
w

ith
depth.

U
sing

lab
m

aterials,
have

students
investigate

the
m

easurem
ent

ofw
ater

pressure,
/

D
iscuss

any
changes

in
atm

ospheric
pressure

students
m

ay
have

experienced
w

hen
riding

in
an

elevator
of

a
skyscraper,

flying
in

an
airplane,

or
ascending

a
m

ountain.
E

xplain
w

hy
the

discom
fort

w
as

felt.
©

D
em

onstrate
the

“egg
in

the
bottle”

experim
ent.

H
ave

students
observe

and
offer

explanations
as

to
how

an
egg

can
go

m
agically

into
a

bottle
that

has
a

m
outh

sm
aller

than
the

egg.
Provide

m
aterials

for
students

to
perform

the
expenm

ent.
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4.
M

A
T

H
A

S
P

E
C

T
S

O
F

S
C

IE
N

C
E

C
O

R
E

C
O

N
T

E
N

T
:

T
opics

should
include,

but
not

be
lim

ited
to:

•
quantities

•
m

athem
atical

relationships
using

tables,
charts

and
graphs

•
m

easurem
ents

•
introduction

to
balancing

equations
•

scientific
notation

•
m

etric
system

A
S

S
E

S
S

M
E

N
T

S
T

R
A

T
E

G
IE

S
:

D
esign

charts
that

illustrate
frequency

distribution.

D
esign

an
experim

ent
using

different
types

ofgraphs
to

illustrate
the

data.

W
rite

a
balanced

equation
from

the
results

of
a

laboratory
assignm

ent.

E
xpress

the
distance

the
sun

is
from

earth
using

scientific
notation

and
m

etric
units.

;\J
O

bserve
num

bers
you

have
seen

on
m

ain
highw

ay
sign

that
incorporate

decim
als,

percentages
and

fractions.

IN
S

T
R

U
C

T
IO

N
A

L
S

T
R

A
T

E
G

IE
S

:

i’
U

se
the

m
etric

system
in

calculating
the

results
of

a
laboratory

experim
ent.

.
i

identify
the

relationships
found

on
tables,

charts
and

graphs.

G
raph

orders
of

m
agnitude

in
association

w
ith

large
and

sm
all

quantities.

62
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:.4$
S

IN
ST

R
U

C
T

IO
N

A
L

ST
R

A
T

E
G

IE
S:

(cont’d)

t’
E

xplain
the

value
of coefficients

and
subscripts

in
balancing

equations.

.t
M

easure
lengths, m

ass,volum
e

and
tem

perature
using

SIunits.A

d
Practice

w
riting

a
w

hole
num

beras
a

fraction,decim
aland

percentage.

T
eacher

com
m

ents:

63
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5.
M

O
T

IO
N

A
N

D
F

O
R

C
E

S
(In

tro
d
u
ctio

n
)

C
O

R
E

C
O

N
T

E
N

T
:

T
opics

should
include,

but
n
o
t

be
lim

ited
to:

•
U

niversal
L

aw
of

G
ravitation

•
speed

velocity,
acceleration,

deceleration,
term

inal
velocity,

m
om

entum
•

equilibrium
,

friction
•

N
ew

ton’s
L

aw
s

o
f

M
otion

(1,
[1,U

I)
•

sim
ple

m
achines

•
effort

force,
resistance

force,
m

echanical
advantage

•
B

ernoulli’s
P

rinciple

A
S

S
E

S
S

M
E

N
T

S
T

R
A

T
E

G
iE

S
:

R
esearch

the
w

ork
of

Sir
Isaac

N
ew

ton
and

his
U

niversal
L

aw
of

G
ravitation.

G
ive

an
oral

report
on

how
his

w
ork

helped
people

to
understand

force
and

m
otion,

©
W

c
R

esearch
som

e
favorite

am
usem

ent
park

thrill
rides

and
discuss

how
gravity

affects
the

ride.
©

ILl
R

esearch
different

occupations
w

here
know

ledge
o
f

speed
and

velocity
is

im
portant.

©
W

E
xplain

w
hy

a
hockey

puck
w

ill
travel

faster
and

farther
on

sm
ooth

ice
as

com
pared

to
traveling

on
a

road
surface.

Invent
a

new
m

achine,
w

hile
w

orking
in

cooperative
groups,

that
uses

at
least

three
sim

ple
m

achines.
M

ake
a

diagram
and

nam
e

the
new

m
achine.

W
rite

an
essay

about
w

hat
the

m
achine

does.
W

;
J

C
ut

out
m

agazine
pictures

of
m

achines
that

are
based

on
sim

ple
m

achines.
C

ircle
the

sim
ple

m
achine

in
each

picture

E
xplain

how
sim

ple
m

achines
w

ere
used

in
building

the
pyram

ids
4,000

years
ago.

ILl
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IN
S

T
R

U
C

T
IO

N
A

L
S

T
R

A
T

E
G

IE
S

:

.
Invite

Sir
Isaac

N
ew

ton
to

the
classroom

to
explain

gravitational
force

and
his

U
niversal

L
aw

o
f

G
ravitation.

(Students
can

dress
in

costum
e.)

L
i

/
E

xplain
w

hy
tides

are
stronger

w
hen

the
sun

and
m

oon
are

in
line.

U
se

diagram
s

or
draw

a
picture

show
ing

how
the

gravitational
forces

of
the

sun
and

m
oon

act
together

to
pull

on
the

surface
w

aters
ofthe

earth
in

the
sam

e
direction,

/
Im

agine
that

you
rolled

a
ping-pong

ball
dow

n
a

bow
ling

alley
at

a
speed

of
6

m
eters

per
second.

D
iscuss

w
hat

the
ping-pong

ball
does

as
it

hits
the

pins.
C

om
pare

this
to

a
how

ling
ball

m
oving

at
6

m
eters

per
second

and
w

hat
it

does
as

it
hits

the
pins.

E
xplain

w
hy

the
im

pact
of the

ping-pong
ball

differs
from

that
ofthe

bow
ling

ball.

R
oll

toy
cars

over
various

surfaces,
e.g.

w
ax

p
ap

er,
tab

leto
p
,

sa
n
d
p
a
p
e
i

an
d

cem
en

tflo
o
r,

a
distance

of
one

m
eter.

C
om

plete
a

lab
report

and
graph

the
results.

L
i

A

/
E

xplain
how

the
ability

to
determ

ine
the

correct
velocity

is
im

portant
to

airplane
pilots

and
ship

captains
w

ho
m

ust
arrive

at
their

destinations
on

a
schedule

and
conserve

fuel.
(B

e
sure

to
stress

to
students

that
the

direction
of

velocity
can

be
up

or
dow

n,
east

or
w

est,
north

or
south.)

A

.
Show

exam
ples

o
f

N
ew

ton’s
L

aw
s

of
M

otion
using

a
laser

disk
or

C
D

-R
O

M
.

E
xplain

that
changes

in
velocity

are
either

acceleration
or

deceleration.
A

/
Identify

several
exam

ples
of

how
friction

plays
a

part
in

everyday
life.

©

i’
B

rainstorm
w

ith
the

students
about

how
sim

ple
m

achines
m

ake
life

easier.
L

i

R
esearch

at
least

five
of

the
m

ost
im

portant
m

achines
from

1950
to

the
present.

R
eport

findings
to

the
class.

L
i

©
D

iscuss
and

dem
onstrate

the
six

sim
ple

m
achines

using
a

variety
of

toys.
L

i

/
P

rovide
students

w
ith

a
sm

ooth
board,

books,
spring

scale,
to

determ
ine

how
a

ram
p

can
help

them
do

w
ork.

A

6
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IN
S

T
R

U
C

T
iO

N
A

L
S

T
R

A
T

E
G

IE
S

:
(cont’d)

f
Identify

the
relationships

betw
een

the
forces

involved
in

m
echanical

advantage
and

figure
out

the
form

ula
for

determ
ining

m
echanical

advantage.
C

alculate
the

actual
m

echanical
advantage

of the
ram

p.

E
xplain

com
pound

m
achines.

D
iscuss

w
hy

a
bike,

scissors,
tape

dispenser,
and

pencil
sharpener

are
com

pound
m

achines.
C

ollect
pictures

of com
pound

m
achines

used
in

everyday
life.

J

/
E

xplore
the

cartoon
w

ork
of

R
ube

G
oldberg

w
ho

designed
com

plicated
devices

to
perforni

sim
ple

tasks.
W

z

.
Provide

students
w

ith
m

aterials
(e.g.

ping
pong

balls,
string,

index
cards)

to
investigate

B
ernoulli’s

Principle.
L
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6.
E

N
E

R
G

Y
A

N
D

iT
S

IN
T

E
R

A
C

T
IO

N
W

IT
H

M
A

T
T

E
R

(In
tro

d
u
ctio

n
)

C
O

R
E

C
O

N
T

E
N

T
:

T
opics

should
include,

hut
not

be
lim

ited
to:

•
L

aw
of

C
onservation

of
E

nergy
•

types
of

energy
kinetic
potential

•
form

s
of

energy
solar,

nuclear,
m

echanical,
electrical,

chem
ical,

radiant
(heat,

light)
•

heat
and

conduction
•

characteristics
of w

aves
sound

w
aves

light
w

aves
reflection
refraction

•
electricity,

m
agnetism

A
S

S
E

S
S

M
E

N
T

S
T

R
A

T
E

G
IE

S
:

E
xplain

potential
energy

and
kinetic

energy
using

a
roller

skater
descending

a
hill.

E
xplain

the
type

of
energy

that
takes

place
as

an
object

falls
off

a
table.

;‘L
E

xplain
w

hy
placing

a
m

etal
knife

in
a

glass
before

pouring
hot

w
ater

into
it

m
ay

prevent
the

glass
from

breaking.

;YJl
R

esearch
and

w
rite

a
report

about
the

need
for

expansion
joints

on
a

bridge.
L

I

E
xplain

w
hy

m
etals

are
good

conductors
ofboth

heat
and

electricity.
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A
S

S
E

S
S

M
E

N
T

S
T

R
A

T
E

G
IE

S
(cont’d)

;‘f
D

escribe
three

w
ays

in
w

hich
m

agnetism
and

electricity
are

sim
ilar.

M
ake

m
odels

or
pictures

to
show

the
m

agnetic
properties

of
the

earth.
L

abel
the

north
m

agnetic
pole,

the
north

geographic
pole,

and
the

earth’s
m

agnetic
field.

;L
E

xplain
w

hat
causes

electric
current

to
flow

.

E
xplain

how
a

m
oving

am
bulance

siren
exhibits

the
D

oppler
E

ffect.

;C
R

esearch
how

w
aves

are
used

in
m

edicine,
industry,

and
com

m
unication.

W
©

J
c

D
escrib

e
how

bats
use

so
u
n
d

w
av

es
o

fvery
high

frequency
to

find
their

w
ay

and
locate

prey.

;L
C

reate
a

series
ofdiagram

s
that

illustrate
how

sound
w

aves
travel

through
m

atter.

E
xplain

how
light

is
reflected,

refracted,
or

absorbed
w

hen
it

interacts
w

ith
m

atter
and

how
color

appears
as

a
result

of
this

interaction.

E
xplain

three
kinds

of
electrom

agnetic
w

aves
and

how
each

affects
people.

C
j

R
esearch

and
give

an
oral

report
on

the
developm

ent
ofx-rays.

E
xplain

w
hat

m
akes

solar
energy

a
desirable

energy
source.

L
ii

E
xplain

how
life

w
ould

be
different

if
electric

plants
and

oil
w

ells
suddenly

stopped
w

orking.
©

L
X

E
xplain

the
difference

betw
een

nuclear
fission

and
nuclear

fusion.

;L
C

om
pare

energy
production

in
a

traditional
pow

er
plant

and
in

a
nuclear

pow
er

plant.
W

hich
w

ould
you

prefer?
D

efend
your

choice.
L

ii
©
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IN
S

T
R

U
C

T
IO

N
A

L
S

T
R

A
T

E
G

IE
S

:

.
E

xplain
the

L
aw

of
C

onservation
of

E
nergy.

W

.
D

iscuss
potential

energy
and

kinetic
energy

present
w

hen
a

person
uses

a
bow

and
arrow

.

E
xplain

how
heat

travels
across

space
or

through
m

aterials
from

w
arm

er
objects

to
cooler

ones
until

both
are

atthe
sam

e
tem

perature.
?

‘
D

em
onstrate

how
m

ost
substances

expand
w

hen
heated

and
contract

w
hen

cooled,
using

the
m

etal
ball

and
ring

apparatus.
D

iscuss
w

hat
happens

to
w

ater
w

hen
it

freezes.

i
’

D
evelop

a
display

show
ing

the
three

w
ays

in
w

hich
heat

can
be

transferred,
i.e.,

conduction,
convection,

and
radiation

Provide
m

aterials
for

students
to

investigate
m

agnetism
.

R
ecord

their
observations.

D
iscuss

the
im

portant
contributions

of1-lans
C

hristian
O

ersted.

D
iscuss

the
im

portance
of

electrical
safety

in
everyday

life.©

D
em

onstrate
how

electricity
can

be
used

to
produce

heat,
light,

and
sound.

Lii

.
C

onstruct
a

sim
ple

electroscope
to

investigate
static

electricity.

‘
B

rainstorm
the

im
pact

that
the

use
of

electricity
has

had
on

the
lives

ofpeople
during

the
past

century.
L

©
F

D
iscuss

w
hat

happens
w

hen
pebbles

are
dropped

into
w

ater,
Lii

Investigate
the

differences
betw

een
transverse

and
longitudinal

w
aves

using
ropes

and
S

linkys.
©

J>
E

xplain
how

speed,
frequency,

and
w

avelength
are

related.

6
9
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IN
S

T
R

U
C

T
IO

N
A

L
S

T
R

A
T

E
G

IE
S

:
(cont’d)

I)em
onstrate

how
sound

can
he

produced
by

vibrating
objects

and
how

the
pitch

of
the

sound
depends

on
the

rate
of

vibration.
L

i

E
xplain

the
speed

of
sound

and
the

factors
that

affect
the

speed
ofsound.

L
i

/
E

xplain
w

hat
happens

w
hen

you
strike

a
tuning

fork
and

touch
the

vibrating
fork

to
the

surface
ofw

ater.
L

i

./
E

xplain
how

sound
w

aves
and

electrom
agnetic

w
aves

differ.
IL

/>
D

iscuss
how

optical
fibers

use
light

w
aves

to
carry

signals
and

m
essages.

L
i

>
D

istinguish
betw

een
reflected

and
refracted

light.
E

xplain
w

hy
a

pencil
looks

broken
w

hen
placed

in
a

glass
of

w
ater.

L
i

F
Investigate

sources
of

light
and

show
how

light
behaves

w
hen

it
strikes

different
surfaces.

/
M

ake
electrom

agnetic
spectnlm

s
to

view
the

visible
light

spectrum
using

diffraction
grating.

/
M

easure
and

determ
ine

the
angle

of
reflection

of
a

beam
of

light
using

lightboxes.

,
Perform

an
experim

ent
to

determ
ine

how
color

affects
heat

absorption.

/
B

rainstorm
w

hat
the

source
of solar

energy
is

and
the

various
w

ays
energy

is
em

itted
(visible

light,
infrared,

ultraviolet
radiation).

M
ake

a
solar

collector
to

heat
w

ater.
C

ollect
data,

explain
results,

and
explain

conclusions.
L

i

E
xplain

the
tw

o
kinds

of nuclear
energy

and
how

energy
is

released.
D

iscuss
the

grow
ing

dem
and

for
energy

and
how

nuclear
reactions

are
one

w
ay

to
m

eet
the

dem
and.

L
i

E
xplain,

giving
exam

ples,
how

m
ost

m
echanical

energy
is

created
by

burning
fuel

(w
ood,

coal,
oil,

natural
gas).

D
iscuss

the
dependence

of
electric

pow
er

plants
on

fuels.
©
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P
h
y
sical

S
cience

S
ecoiidaiy

L
evel

N
S

E
S

:
Physical

Science,
C

ontent
Standard

B

A
s

a
result

of
activities

in
grades

9-12,
all

students
should

develop
an

understanding
of:

•
structure

of
atom

s
•

structure
and

properties
ofm

atter
•

chem
ical

reactions
•

m
otion

and
forces

•
conservation

of
energy

and
increase

in
disorder

•
interactions

of
energy

and
m

atter

N
JC

C
C

S
:

Standard
5.8

•
A

ll
students

w
ill

gain
an

understanding
ofthe

structure
and

behavior
ofm

atter.
Standard

5,9
•

A
ll

students
w

ill
gain

an
understanding

of
natural

law
s

as
they

apply
to

m
otion,

forces
and

energy
transform

ations.

D
IO

C
E

S
A

N
S

T
A

N
D

A
R

D
S

:

•
Students

w
ill

understand
the

structure
and

properties
ofm

atter.
•

Students
w

ill
dem

onstrate
an

understanding
of

the
nature

ofenergy
and

its
interactions

w
ith

m
atter.

71
P
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P
h
y
sical

S
cience

S
e
c
o
n
d
a
ry

L
ev

el
(cont’d)

O
U

T
C

O
M

E
S

:
B

y
the

end
of tw

elfth
grade

students
w

ill
be

able
to:

1. S
tru

ctu
re

of
A

tom
s:

•
explain

how
the

atom
ic

theory
evolved

and
describe

several
ofthe

significant
experim

ents
involved

•
describe

the
arrangem

ent
of

electrons
around

the
nucleus

of
an

atom
and

how
that

arrangem
ent

affects
the

atom
’s

properties

2.
S

tru
ctu

re
and

P
ro

p
erties

of
M

atter:
•

use
the

periodic
table

to
m

ake
predictions

about
the

properties
ofelem

ents
and

the
form

ation
of

com
pounds.

•
nam

e
and

w
rite

form
ulas

of
com

pounds
•

describe
classes

ofm
atter

and
their

properties
•

explain
the

forces
of

attraction
that

exist
betw

een
atom

s
and

betw
een

m
olecules

and
how

they
affect

the
properties

of
the

resulting
substances

3,
C

hem
ical

and
P

hysical
C

hanges:
•

describe
the

various
states

ofm
atter

•
distinguish

am
ong

different
types

ofchem
ical

reactions
•

explain
how

to
speed

up
or

slow
dow

n
a

chem
ical

reaction
•

show
/dem

onstrate
how

m
ass

is
conserved

in
a

chem
ical

reaction
•

discuss
various

m
ethods

of
expressing

concentration
and

solubility
•

describe,
using

L
eC

hatelier’s
Principle,

how
changes

in
specific

variables
affect

equilibrium
•

perform
acid-base

titration

72
P
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S
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P
h
y
sical

S
cience

S
ecoiidaiy

L
evel

(cont’d)

4.
M

ath
A

spects
of

S
cience:

•
use

the
m

etric
system

in
m

easurem
ents

and
calculations.

E
xpress

num
bers

w
ith

the
correct

num
ber

of
significant

digits
and

in
proper

scientific
notation

•
balance

equations
using

various
m

ethods
•

solve
problem

s
dealing

w
ith

m
oles

and
m

ole
equations

•
determ

ine
the

percent
com

position
of

a
com

pound
•

solve
ph

problem
s

•
describe

the
variety

of
geom

etric
shapes

found
in

m
olecules

5.
M

otion
and

F
orces:

•
use

N
ew

ton’s
L

aw
s

of
M

otion
to

solve
problem

s
involving

one
or

m
ore

forces
on

a
single

m
ass

and
then

to
predict

its
m

otion
•

explain
N

ew
ton’s

L
aw

ofU
niversal

G
ravitation

and
its

origin
and

then
use

it
to

determ
ine

the
force

of
attraction

betw
een

tw
o

objects
•

use
conservation

ofm
echanical

energy
to

explain
the

relationships
am

ong
w

ork,
pow

er
and

m
echanical

advantage
•

discuss
electrical

forces,
the

basics
of

voltage,
current

and
resistance

and
their

use
in

determ
ining

pow
er

and
O

hm
’s

L
aw

6.
E

nergy
and

its
In

teractio
n
s

w
ith

M
atter:

•
explain

how
electrom

agnetic
w

aves
are

generated
and

identify
the

com
ponents

of
the

electrom
agnetic

spectrum
•

use
the

properties
of

w
aves

(reflection,
refraction,

interference
and

diffraction)
to

predict
w

ave
behavior

especially
w

ith
respect

to
light

and
sound

•
describe

the
relationship

betw
een

electricity
and

m
agnetism

and
apply

this
know

ledge
to

describe
how

electric
m

otors,
generators,

electrom
agnets,

and
transform

ers
w

ork
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P
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P
h
y
sical

S
cience

K
ey

A
reas

an
d

C
o
n
ten

t
T

opics
S

econdaiy
L

evel

1.
S

tru
ctu

re
of

A
tom

s:
•

history
of

m
odem

atom
ic

theory
•

parts
and

properties
of

an
atom

•
electron

configuration
of

an
atom

•
L

ew
is

(electron-dot)
structures

•
fission

and
fusion

•
radioactive

isotopes

2.
S

tru
ctu

re
and

P
ro

p
erties

of
M

atter:
•

elem
ents,

com
pounds,

m
ixtures,

and
solutions

•
bonding

and
interm

olecular
forces

of
attraction

•
patterns

in
the

periodic
table

including
physical

and
chem

ical
properties

•
form

ulas
of

com
pounds

3.
C

h
em

ical
and

P
h
y
sical

C
hanges:

•
different

types
of chem

ical
reactions

•
factors

affecting
rates

of
reactions

•
kinetic

m
olecular

theory
•

properties
of

gases
•

L
aw

of
C

onservation
of

M
ass

in
chem

ical
reactions

•
solubility

•
chem

ical
equilibrium

7
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P
h
y
sical

S
cience

K
ey

A
reas

an
d

C
o
n
ten

t
T

opics
S

econdary
L

evel
(cont’d)

4.
M

ath
A

spects
of

S
cience:

(not
lim

ited
to)

•
m

etric
system

•
scientific

notation
•

ratios
/proportions

•
graphing

•
use

of
scientific

calculators
•

balancing
equations

•
m

oles
and

m
ole

equations
•

percent
com

position
•

determ
ining

concentration
and

ph
•

stoichiom
etry

•
m

olecular
shapes

•
vector

analysis
5.

M
otion

and
F

orces:
•

N
ew

ton’s
L

aw
s

ofM
otion

•
velocity

and
acceleration

•
force

of
friction,

net
force-

equilibrium
,

w
ork,

and
pow

er.
•

tw
o

dim
ensional

vectors
•

gravity
—

m
otion

in
the

heavens
•

circular
m

otion
6.

E
nergy

an
d

its
In

teractio
n

w
ith

M
atter:

•
characteristics

of
w

aves,
electrom

agnetic
spectrum

,
electricity

and
m

agnetism
,

w
ork

and
energy,

heat,
sound,

light,
L

aw
s

of T
herm

odynam
ics

(reflection
and

refraction),
specilie

heat,
heat

and
tem

perature
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1.
S

T
R

U
C

T
U

R
E

O
F

A
T

O
M

S

C
O

R
E

C
O

N
T

E
N

T
:

T
opics

should
include,

but
notbe

lim
ited

to:

•
history

ofthe
m

odem
atom

ic
theory

•
parts

and
properties

ofan
atom

•
electron

configuration
of

an
atom

•
L

ew
is

(electron-dot)
structures

•
fission

and
fusion

•
radioactive

isotopes

A
S

S
E

S
S

M
E

N
T

S
T

R
A

T
E

G
IE

S
:

R
esearch

a
scientist

from
their

cultural
background

w
ho

has
contributed

to
a

better
understanding

ofchem
istry.

W
rite

electron
configurations

for
calcium

and
barium

and
determ

ine
w

hich
is

m
ore

reactive.
E

xplain
w

hy.
[1

C
om

pare
and

contrast
scanning

probe
m

icroscopes
and

scanning
tunneling

m
icroscopes.

i

E
xplain

the
structure

and
behavior

o
f

atom
s

using
m

odels.

D
eterm

ine
how

com
pounds

are
form

ed
using

L
ew

is
(electron-dot)

structures.
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A
S

S
E

S
S

M
E

N
T

S
T

R
A

T
E

G
IE

S
:

(cont’d)

f
c

Identify
unknow

n
elem

ents
by

using
the

Flam
e

T
est.

;LX
D

evelop
a

presentation
dem

onstrating
energy

production
from

the
processes

of
fission

and
fusion.

;
f

Investigate
how

radioactive
isotopes

are
used

in
the

m
edical

field.
©

IN
S

T
R

U
C

T
iO

N
A

L
S

T
R

A
T

E
G

IE
S

:

.
D

iscuss
the

relationship
betw

een
D

alton’s
A

tom
ic

T
heory

and
L

avosier’s
observation

that
reactants

alw
ays

w
eigh

the
sam

e
as

the
products.

E
xplain

atom
ic

structure
using

a
C

R
T

(cathode
ray

tube),
a

spectrophotom
eter,

and
prism

s.

E
xplain

the
use

of
the

G
eiger

counter.
R

andom
ly

draw
a

variety
of

item
s

(e.g.
M

&
M

’s,
m

arbles,
counters)

to
illustrate

radioactive
decay.

Investigate
B

ohr’s
m

odel
ofthe

atom
and

its
flaw

s.

D
iscuss

analogies
for

H
eisenberg’s

uncertainty
principle

(billiard
balls

and
croquetballs).

.
E

xplain
w

hy
transition

m
etals

produce
colored

com
pounds.

©
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iN
S

T
R

U
C

T
IO

N
A

L
S

T
R

A
T

E
G

IE
S

:
(cont’d)

‘
Invite

an
art

teacher
to

talk
to

the
class

about
the

chem
icals

used
in

paints
or

glazes
to

produce
desired

colors.
©

C
heck

w
eb

site
—

http://alm
aden.ibm

.com
Ivis/stm

/gallery.htm
l

for
im

ages
o
f

atom
s

from
(S

T
M

)
m

icroscopes.

/
Identify

elem
ents

by
using

the
F

lam
e

T
est.

T
eacher

coin
in

ents:

78
J
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2.
S

T
R

U
C

T
U

R
E

A
N

D
P

R
O

P
E

R
T

IE
S

O
F

M
A

T
T

E
R

C
O

R
E

C
O

N
T

E
N

T
:

T
opics

should
include,

hut
not

be
lim

ited
to:

•
elem

ents,
com

pounds,
m

ixtures,
and

solutions
•

bonding
and

interm
olecular

forces
of

attraction
•

patterns
in

the
periodic

table
including

physical
and

chem
ical

properties
•

form
ulas

ofcom
pounds

A
S

S
E

S
S

M
E

N
T

S
T

R
A

T
E

G
IE

S
:

Separate
m

ixtures
by

a
variety

ofprocesses,
such

as
chrom

atography,
distillation,

crystallization
and

filtration.
;L

W
rite

the
chem

ical
form

ulas
and

nam
es

of
various

com
pounds.

D
raw

structural
and

electron-dot
form

ulas
for

com
pounds.

A
ssign

oxidation
num

bers
to

students
and

allow
them

to
“form

”
their

ow
n

com
pounds.

LJ1’c
D

eterm
ine

w
hether

a
green

dye
is

a
m

ixture
ofblue

and
yellow

or
a

pure
green

dye.

Identify
an

unknow
n

com
pound

by
qualitative

analysis.

;LX’z
D

escribe
periodic

trends
am

ong
the

elem
ents

in
the

periodic
table.

J

;L
c

D
escribe

how
to

prepare
a

solution.
L

i

7
9
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—
I,

3.
C

hem
ical

and
P

hysical
C

hanges

C
O

R
E

C
O

N
T

E
N

T
:

T
opics

should
include,

but
not

be
lim

ited
to:

•
different

types
ofchem

ical
reactions

five
general

types
oxidation/reduction
acid/base,

ph
•

factors
affecting

rates
of

reactions
tem

perature
catalysts
concentration
ph

•
kinetic

m
olecular

theory
states

of
m

atter
•

properties
of

gases
•

L
aw

ofC
onservation

ofM
ass

in
chem

ical
reactions

•
solubility

•
chem

ical
equilibrium

8
1

P
i1

}IC
A

L
SC

JE
W

C
E

9
12



-

4
a

A
SSE

SSM
E

N
T

ST
R

A
T

E
G

IE
S:

-
)

identify
the

type
ofchem

icalreaction
show

n
in

a
balanced

equation.

-
W

rite
an

article
aboutthe

effects
of acid

rain
on

the
environm

ent.LU
0

-t1
D

esign
an

experim
entto

determ
ine

if silverw
illtarnish

faster
in

a
clean

orpolluted
environm

ent.
©
0

-
)

Explain
the

redox
reactions

thatoccurduring
a

lightning
storm

.
@

-
Identify

and
predicta

condition
that w

illaffectthe
rate

ofa
reaction.

@

-3
E

xplain
w

hy
salt is

placed
on

an
icy

sidew
alk.

©

-O
W

rite
a

reporton
the

relationship
of folic

acid
to

birth
defects.

0
(0

3
D

esign
an

experim
ent

to
show

w
hich

kind
of

w
rap

(plastic,
w

ax
paper,

alum
inum

foil)
is

best
to

store
sliced

lem
ons.

W
h
y
?
W

0

ici
D

escribe
a

w
ater

m
olecule’s

position
and

m
ovem

ent
as

tem
perature

changes
from

—
10

degrees
C

to
+

110
degrees

C
.

(R
ole

play.)
@

IO$
U

se
ratios/proportions

to
determ

ine
changes

in
physicalconditions

o
fgases.

A

IN
S

T
R

U
C

T
IO

N
A

L
S

T
R

A
T

E
G

IE
S

:

Investigate
ph

and
ph

changes during
titration.

Perfonn
experim

ents
using

PA
SC

O
orothercom

puterbased
probes.

?
Investigate

the
relationship

of ph
to

colorsof hydrangea
plants.

0

8
2

PH
Y

SIC
A

L
SC

IEN
C

E
9-12



IN
S

T
R

U
C

T
IO

N
A

L
S

T
R

A
T

E
G

IE
S

:
(cont’d)

/
E

xplain
w

hy
w

ater
is

sprayed
on

citrus
fruit

during
the

w
inter

to
prevent

the
fruit

from
freezing

even
though

the
w

ater
on

the
fruit

freezes.©
W

/
P

roduce
solubility

curves
for

various
com

pounds.

/
D

eterm
ine

w
hy

lim
estone

is
som

etim
es

put
into

acidic
stream

s.©

T
ea

clier
(‘o

m
in

en
ts:

83
I’llJS7

‘1L
S

C
!E

N
.

E
9
1
2



4.
M

A
T

H
A

S
P

E
C

T
S

O
F

S
C

IE
N

C
E

C
O

R
E

C
O

N
T

E
N

T
:

T
opics

should
include,

hut
not

be
lim

ited
to:

•
m

etric
system

•
scientific

notation
•

ratios
/

proportions
•

graphing
•

use
o
f

scientific
calculators

•
balancing

equations
•

m
oles

and
m

ole
equations

•
percent

com
position

•
determ

ining
concentration

and
ph

•
stoichiom

etry
•

m
olecular

shapes
•

vector
analysis

A
S

S
E

S
S

M
E

N
T

S
T

R
A

T
E

G
IE

S
:

M
easure

the
lengths

and
m

asses
o
f

w
ires:

length,
w

idth
and

m
asses

o
f

pieces
o
f

linoleum
;

calculate
areas

o
f

linoleum
in

order
to

review
m

etric
m

easurem
ent.

;7
D

eterm
ine

the
m

ass
o
f

6.02
x

1023
atom

s
of

an
elem

ent
random

ly
selected

from
the

periodic
table..

D
eterm

ine
m

olar
m

ass
through

a
variety

of
m

ethods,
such

as
percent

com
position

and
freezing

point
depression.

CX
D

eterm
ine

the
m

elting
point

o
f

a
substance

by
graphing.

84
I’1

1
)’S

I1
l.s

c
t
r

1v
c
r

9-12



IN
S

T
R

U
C

T
IO

N
A

L
S

T
R

A
T

E
G

iE
S

:

U
se

student
built

m
odels

to
show

balanced
equations.

•_)
Show

students
six

(6)
of

each
of

the
tbllow

ing:
oranges,

grapes
and

m
elons.

T
he

num
ber/halfdozen

is
the

sam
e

but
they

(10
not

have
the

sam
e

m
asses.

(Im
ole

portions
of

different
substances

have
different

m
asses.)

/
L

earn
how

to
use

a
scientific

calculator
to

determ
ine

quantitative
aspects

of
the

C
O

R
E

C
O

N
T

E
N

T
.

.
D

etennine
the

concentration
and

ph
of

various
solutions

through
a

variety
of

m
ethods.

T
each

er
C

oiiiiiien
ts:

85
YS’IGA

1.SG
JE

N
C

E
9-12



5.
M

O
T

iO
N

A
N

D
F

O
R

C
E

S

C
O

R
E

C
O

N
T

E
N

T
:

T
opics

should
include,

but
not

be
lim

ited
to:

•
N

ew
ton’s

L
aw

s
of

M
otion

•
velocity

and
acceleration

•
force

of
friction,

net
force

—
equilibrium

,
w

ork
and

pow
er

•
tw

o
dim

ensional
vectors

•
gravity

—
m

otion
in

the
heavens

•
circular

m
otion

A
S

S
E

S
S

M
E

N
T

S
T

R
A

T
E

G
IE

S
:

i
Investigate

the
transfer

of m
om

entum
betw

een
dynam

ics
carts,

equal
and

unequal
in

m
ass

and
velocity.

c
A

nalyze
the

m
otion

of a
bubble

rising
in

a
liquid-filled

tube
using

equations
and

graphs.

;L
A

nalyze
the

m
otion

of
a

ball
rolling

dow
n

a
ram

p
using

equations
and

graphs.
W

C
alculate

the
w

ork
done

and
pow

er
exerted

by
students

clim
bing

stairs.
;\fç

D
raw

a
scale

draw
ing

ofajourney
of

several
stages

w
ith

its
final

displacem
ent

using
a

tow
n

m
ap.

W

86
P11

}S7C
A

L
S

C
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N
C
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IN
S

T
R

U
C

T
IO

N
A

L
S

T
R

A
T

E
G

IE
S

:

ø
Show

thata
planetsw

eeps
outequal areas

in
equaltim

es
using

a
chartofthe

heavens.
Cli

J3
A

.
‘

D
em

onstrate
the

centripetal
force

exerted
on

a
m

ass
m

oving
in

a
circle;show

thatitis
equalto

the
force

required
under

static
conditions

to
elongate

a
spring.

a
’

O
btain

quantitative
infonnation

aboutthe
m

otion
ofan

objectusing
a

tape
orelectronic

tim
er.

A

..‘
C

onstructa
pulley

system
(block-and-tackle) to

m
ultiply

the
effortthree

in
lifting

heavy
objects.

D
etennine

the
m

echanical advantage
the

system
provides.

A

f
D

em
onstrate

how
inclined

planes
provide

a
m

echanicaladvantage
as

sim
ple

m
acb

in
A

CL)

..“
C

om
bine

spring
balance

and
friction

blocks
to

explore
the

factors
thataffectfriction.

.t
U

se
a

force
table

to
provide

data
required

to
solve

tw
o-dim

ensional vectors.
A

a’
U

se
a

centripetal force
apparatusto

study
circularm

otion.
A

8
7

PH
ThJC

A
Lscincz

9-12



6.
E

N
E

R
G

Y
A

N
D

IT
S

IN
T

E
R

A
C

T
iO

N
W

IT
H

M
A

T
T

E
R

C
O

R
E

C
O

N
T

E
N

T
:

T
opics

should
include.

hut
not

be
lim

ited
to:

•
characteristics

o
f

w
aves

•
electrom

agnetic
spectrum

•
electricity

and
m

agnetism
•

w
ork

and
energy

•
heat

•
SO

U
fl(l

•
light,

reflection
and

refraction
•

L
aw

s
of

T
herm

odynam
ics

specific
heat

heat
and

tem
perature

A
S

S
E

S
S

M
E

N
T

S
T

R
A

T
E

G
IE

S
:

C
onstruct

a
graph

indicating
the

energy
changes

involved
as

a
substance

changes
from

the
solid

to
gaseous

state.
C

alculate
the

energy
that

m
ust

be
added.

A

D
escribe

exam
ples

of
N

ew
ton’s

L
aw

s
o
f

M
otion.

(e.g.
rem

oving
a

tablecloth
w

ithout
rem

oving
the

dishes
first.)

W
T

race
the

effect
of

lenses
and

m
irrors

on
the

rays
o
f

light
em

itted
by

a
ray

box.

C
onstruct

sim
ple

circuits,
A

Identify
an

unknow
n

by
determ

ining
its

specific
heat.

A

88
P

!IY
S

IC
1I

I.
S

C
IE

N
(
E

9
12



iN
S

T
R

U
C

T
IO

N
A

L
S

T
R

A
T

E
G

IE
S

:

.
Sketch

the
electric

fields
around

objects:
note

the
sim

ilarity
to

m
agnetic

fields.

Study
w

ave
behavior

using
a

slinky;
sketch

longitudinal
and

transverse
w

aves;
predict

their
behavior

after
reflection,

transm
ission

and
interference.

©

V
iew

a
video

on
the

collapse
of

the
T

acom
a

N
arrow

s
B

ridge;
state

how
resonance

contributed
to

the
collapse;

correlate
this

to
the

shattering
of

a
glass

by
a

sound
of

a
certain

pitch.
©

Show
that

an
engine

cannot
be

100%
efficient

but
alw

ays
produces

w
aste

heat.
A

U
se

com
puter-based

probes
to

perform
experim

ents.
H

ave
students

draw
their

ow
n

graphs
and

perform
their

ow
n

calculations
from

the
data

collected,
then

com
pare

the
data

w
ith

the
com

puter
generated

ones.
A

D
eterm

ine
the

w
avelengths

of
the

com
ponents

of the
visible

spectrum
.

A

D
eterm

ine
the

velocity
of

sound
using

resonance.
A

89
i’insi

/1L
s

iiv
ci
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