NGSS MIDDLE SCHOOL
LIFE, PHYSICAL, EARTH

To take a peek inside!

Complete NGSS

Middle School Help students learn about Life
Science, Earth Science, and

ritoms
W P i gy -fm.:-,
portectly algned wit To Sun and Earth for an scigse 10 ooour Durng a solar echpse. the Moon Casts teo frpes of ¥ ;. . - . .
whadows on Eath The wmibera, which it The darkesl pan of The shadow whons B Sun i completely bocked. and B y e Nl
prorumbes, which it P lghier. Cuter Dan Of ) Shadow whare only Dar of the Sun s biocked (Dagram 1) These p . ’ .
APAows Craate Gflerent TyDad of S8 CRDSET I & WOUM 10 SCEDLE. T MOON s UMD/s Causes Te Sun 10 Bo " imition
complately Blocked, Surring day A0 night ko & few minutes. A partial Koler acione Ragpend when the penumies Covers =
only part of the Sur 50 The ey BoComes e but nof fully Bark In &n Brnular soler BCipas. i Moon i SgPtly Tarthas | k
from Earh and ippeans smaler in e sky, 50 1 covers he center of e Sun but not I edges, leaving & bght ring of \ I | —
p 8 1000 chan. An eresqy pyTamid s & . saak \ Moving
e T &
s lost eregy a3 you Move LD the pyTamid
ryTATG Shape SRoctvely BNOWS oW SRSy

Harve you over wondered why tThe Siy LOmetimes Qoet dark Suning e day. o why Pie Moon can hum & reddaf color
it reght Thase events are Callod ackpses, and Ty happen when Te Eath, Moo, and Sun align n o specal wiry,

A solar ochpse CoTUrs when The Moon moves Grectly between e Earf and e Sun This sigrimant biocks some o

L ¥ X &1

Notes

Trophic Pyramid
o0d tha (diagram Z) i calied a ophic vel A lood chan i & inear sequence Mat shows how
wach ing thng Qots it 100d, SLaring with peoducers and endng with 1o predalons. Al P fest trophe: Wvel, you

A - gy P vecord vel Thom casrrvsres. orvtvores. o v '
levels. Decomposer, e bacteria and fungl. play & crucial role by -
L] L3 ety irio Ihe ecouysiem. Wil Sy are not hypically depsched in 8
operate al o levels They break down dead organems and
o the soll and the producens af the Dy

nd Print <% =¢ |[7 . Task Cards

rFrI N T3]

4

Srane (Carvore)

Readings with Questions




NGSS MIDDLE SCH '
OOL [(Units | . Li '
LIFE, PHYSICAL, EARTH @Mo.e:.ducled. e scenee

oy il Boranviar, phateayntiost:

and cellular respiration

nade up of ma
ny smaller
. Your body is built rom cle, wiich s or
ro ; togeth
m cells, which are the ::;ail:s’:t:?w!‘f? e
units. These

Cycling of Energy and Matter

ocosystoms, compotition I ocos)
] etition i
energy flow throu%h ecor;‘l,r;teeﬁgystems,

nected? The tall trees,

t about how everything is con
o in the movement of

ng on the ground all participat

Have you ever walked through 2 forest and though
the deer, the birds, and even the mushrooms growi

energy and matter through the ecosystem.
make their own foodina

use energy from sunlight to
process called photosynthesis. e tiny parts called chioroplasts, which capture
pon dioxide from the air and water from the soil to make glucose (a type

bine car
gen is released into the air.

sunlight and use it 1o com!
of sugar) and oxygen. The glucose stores energy
When a deer eals the leaves, it gets the stored energy from the plant's gluces?. Inside the deer's cells,
Jar respiration breaks down B coce usiiR 108" the deer breathes é
aze P sds to run, grow, and
4] 1ent. ﬁ“

1t all starts with the su

another process called cellu
in. This process happens in the mitochondria and releas

survive. Garbon dioxide and water are produced and‘ll
The matter in an ecosystem—like carbon, oxygen, and ugh living and ‘
nonliving parts of the environment. When a deer breal’ it in during
photosynthesis and use it, along with water and sunlig= L n, That form tissues, which ar
matter becomnes part of the plant and is passed on 1o & he e I‘olur main types of ﬁa [ayﬁ'fs of cells that work t
plants becomes part of the animal's body and is later re an important role. Epifsh:? in the body: epithalialogmhﬁ'r to perform [ ]
breathing, or death. Even after the deer dies, decompos: ody, ach. Connective tissue s:,lal tissue covers and pr'o‘::cﬂrectma. e n e t I cS ®
i i 5 i s
gl : asexual and sexua
gn e, N "
gnals so you can think, feel angt:g:;ntg e, r - ex I
M epro uction and m
utati

able nutrients 1o the s

returning valu

matter (Diagram 1). .
Energy flows through an ecosystem in oné direction, beg: sun's
energy through phoiosynihesis and store it as glucose. W at stored ther, they form organ: -
cells use through cellutar respiration t0 1 ar life 2). Every organ has 2' ::1 'f'ch are specialized parts of th
~imals use [P Your bod ‘ ique job but reli e
Y take in oxygen and reIeas?Iéaasmo" f:;her crga::(g
n iOX.iﬂe allowil
: ng

energy, which their

processes. Although it may seem like the energy disappeal .

\he energy, much of it is converted into heat and released In ich blood through

conservation of energy, which states that energy cannot be & out your body so that every cell gets ihe
S 1

from one form to another, such as from sunlight to chemical €

of

Radiant Energy 19

Evolution: evi

: evidence of e i

H oge VOIUtI

selection. artifical selection on, hatural

Diagram 1: A deer eats grass and
\akes in stored energy in the form of
glucose, along with matter like
carbon, oxygen, and water. Inside
the deer's cells, the glucose
oxygen are used to release energy,
while carbon dioxide and water are
returned to the anvironment,
continuing the cycle of energy flow
and matter reuse.

pms, which are

; groups of or

includes ‘gans that wi

and gro revij:?‘mach and intestineosrkv:?w?c?her 2
ach U’Q;'ln Sy:t:l the digestive syétem wo?k@ak

thy, acti m plays a key role i ung
. aclive, and alive. @ in keeping

build
organs, and organs work together in

wew.adventurosiniSTEM.
com



NGSS MIDDLE SCH i
OOL |[Units Included: E '
LIFE, PHYSICAL, EARTH @ Earth’s place in th e
e universe: role of

g;i‘g'tg’ tEa.rth, Moon, Sun system, scale
. jects in the Solar System Ge i
Imescale , Geologic

Fossils and Rock Laye
as like millions of years ago? Fossils and

r traces of ancient organisms, while rock
ts in Earth's history.

Seasons

er is hot, and wi i
2 f winter is cold?
§ in two key factors: the tilt o} l:":

Earth’s systems:
s: geoscienc
?elg?oqr:i‘gsl nds, ocean curren?sp;?gte: o
, changes to Earth’s surface

Have you ever wondered how scientists know what Earth w
Fossils are the remains O

rock layers give us important clues.
sts understand the order of even
y pieces of plants and

jayers, known as strata, help scienti
Rock layers form slowly over time as 5edimenis—sucn as sand, mud, and tin
pile up. Over time, the weight of the layers apove presses down on the
the law of superposilion, th

animals—settie in the water and
g them into solid rock. According 10
books: the first

Yy do the dafs feel lor ger in some months
Earth's axis and the wa E
Yy the Earth moves

ally; instead, it is ti
,itis tited at a
¢ oldest layers are at the s, As Earth orits the S, varipas, Tty e, This e
. s of the planet recei e primary
celve v

book placed down bi the year (DI
; {Dlagram 1). Whe ;
shift es more direct sunlight. n the Northern Hemisphere (the toi:z}a??
of

lower layers, turnin
bottom, and the youngest are at the top [Diagrarnﬂ. similar to stacking
ends up on the pottom, and the |ast one is on top. Natural events like earthquakes can sometimes Thi
these rock layers and create cracks called faults. When a fault cuts through a rock layer, it must be ]T“E(; Meanwhile, the Scpun:z"ﬂsuils in longer days and
irect sunlight, leadi n Hemisphere (the warmer
- Wverses! The Somh:rﬁ E shorter days and Gé-'dert;onom half of the Earth)
emisphere tilts toward lheﬁsnl':pera!ures, known as
T rock cycle
, water cycle weath
5 er

b tilts away, experi
» expenencing wi 3
ay from the *ing winter. During spri
2 rom he Su, This causes oo blanced dyight hour
other. t summer and cold winter r:fmle? Tr:;shoum and
nths. The season
s of

younger than the layer it preaks through.

Diagram 1: As
sediments layer on top
of each other, the
oldest is found at the

Northem

pottom and the
youngest IS at the top. |
a layer crosses into
another layer, it is Hemizphars
identified as the Autumn
youngest. r
H"‘wus.-.-_.. A \
Scientists read rock strata 1o determine the relative g% ock s P Northern
layer, itis older than one in an upper layer. This helps sCt “:':I":::m a rt h
Sometimes, fossils called index fossils are used to date as that ’ n u m ] @
lived for a short time pbut were widespread. If the same inc scientists A n a ct IVI @
know those rock layers are from the same time period (Die = h q z d ° . n a t
| \ aras, impdaac
>, , impact of the hu
Northern o e m a n
= ation, hu '
3 manim pCICt on

L |

n

impact on climate change, globe
n climate

warming change, global

peratures ch
e mm“lrai:dnﬁ‘e oIﬂh:;?:ghcuut the year. When the S
ef a larger area, maki raia‘ making it warmer, In UN appears
atures, the angle of ng 1Ct_30ler (Diagram 2}' w:mter. the Sun
sunlight is the primary ’93.50 "la the amount
n for these

Diagram 2: Fossils.
known as index fossils, o
found in different

locations can be used

to date rock layers and

create a timeline for
that location.

e
[y

Fossils form when sediments quickly bury plants of animals.
rock. These fossils help scientists determine what kinds of life €
example, if scientists find a fossil of asea creature in a rock 1ay

different forms. Body fossils are a

underwater. Fossils can take
ieeth, or shells. Trace fossils provide evidence of ancient life, suc
iqinal material in petrified fossils, turning it

esin, which hardens into amber fossils over time,
create a timeline of Earth's history by studying fo
clues about what life we

ithin it provide valuable
a rock, it might hold a story from the distant pa

tn of changu 19 seasons. The: natural CYC|GS
1 PR, . g
e activities we er yoy th 0“9‘ out the year

St:lentlslﬁ can
i
up er, g ers b

and the fossils W
next time you see

(C) Adventyesid STEN 201




NGSS MIDDLE SCH
ooL |Y
LIFE, PHYSICAL, EARTH

Analog Signals

Analog signals are fundamental in technology and communication, piaying a vital role in various
lications. Analog signals are continuous electrical signals that continuously represent information such

as sound, temperature, or light. Unlike digital signals, which use discrete values like 0s and 1s, analog
signals vary smoothly over time, resembling the natural variations in the physical world.

Analog signals are generated by converting physical quantities into electrical signals. For instance, in &
microphone, sound waves cause vibrations converted into analog electrical signals, replicating the
fluctuations in air pressure created by sound (diagram 1). This continuous variation allows for the precise
representation of complex data.

Diagram 1: Analog signals
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Synthetic Materials

| \What makes up the materials we use every day? Some materials, called synthetic materials, are not
found in nature but aré created by scientists. These materials are made by combining different chemicals
in a laboratory, similar to mixing ingredients for a cake. Scientists use chemicals instead of flour and
sugar to create new and valuable materials. Synthetic materials are produced through chemical
reactions, transforming natural materials into something new with unique properties. For example,

jastics are synthetic materials made by chermically altering natural resources like petroleum. Scientists
| carefully mix specific chemicals to create materials with unique properties, such as being stronger, lighter,
or more flexible than natural materials. This ability to customize materials makes synthetic materials

crucial in today's world.

Synthetic materials have many properties that make them useful in various industries (diagram 1). Some
synthetic materials can conduct electricity, making them essential for electronics like computers and
smartphones. Others are waterproof, making them ideal for raincoats and tents. Some are heat-resistant,
| crucial for items fike oven mitts and firefighter gear. These properties make synthetic materials versatile
and valuable in everyday life. Materials scientists play a vital role in developing new synthetic materials.
They study the structure of materials and how it relates t0 their properties, using this information to create
improved materials. ideas for synthetic materials often come from nature. For instance. scientists study
sea cucumbers, which can change from soft to rigid, 1o develop materials that mimic this pehavior.

Diagram 1: properties of synthetic materials

==

= SN
Ability to conduct electricity “-agistant

All synthetic materials start with natural resources, whicti. to

new synthetic materials (diagram 2)- in this process, the - or
different structures. For example, polymers are created by . ar
into long chains. These polymer chains can be altered to 1
making them versatile for various applications. Scientists
desired properties by carefully controlling the chemical real
occur. Combining natural resources and manipulaling their ©
synthetic materials.

Diagram 2: In a factory
Production of resource g¢
synthetlc materials ; many chmice .

Start with a m "1

natural resource N
o8 ==

like crude oil.
in conclusion, synthetic materials, made from natural resources
nodern life. They offer unique properties that natural materials ¢
industries and everyday products. Scienfists confinue 10 develop
'studying and improving these materials.
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Included: Cells Science Reading

Covers

"/ Cell theory
.4 Prokaryote
Eukaryote
./ Plant Cells
Animal Cells

My students and | absolutely loved this resource!!! The way this was
planned out with the reading, diagrams, and questions was perfect. |
mainly used this with my students but they used it one day with a
substitute and they wrote to tell me how great it was! (I think they
thought | created it so | have to tell them otherwise!)- Nicole
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Included: Human Body Science Reading

Covers
organization in the human body — T —
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Included: Animal Behavior and Plant Structures in

Reproduction Science Reading

Covers
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Included: Photosynthesis and Cellular

Respiration
Covers

Cellular Respiration
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Included: Energy Flow (Food Web and Food

Chain) Science Readinc

Covers
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Included: Ecosystem Relationships Science Reading

Covers

Predatory Relationships in Ecosystems
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Included: Biodiversity Science Reading

Covers
4 importance of biodiversity
threats to biodiversity

biodiversity in ecosystems

importance of biodiversity
i i bi
Odiversity in Ecosystems
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Inclu '
ded: Types of Ecosystems Science Reading

biome 1es 27 oh includ oS about the Freshwater Ecosystems
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< o ] amphiblans 1o le habitats 1, of a lake or ri

- ol , o Plants and microorgame. ™ e Thoeor? Freshwate
ons. ' ! ganisms, Let's oxr e SVIfONM I 8cosyste
ot a explore the ents support
”'”ﬂ&rs of [hm

unique features and
alized plants and animals. From

. shwater ecosystems TS e
imﬁmirolslngﬂohalb!odivmshyandclknm regulation.
J ® - ; aintaining global carbon
aquat ot e e
ic ecos S e
S de jaguars of
y ems gc.ﬂmbmasteemwnhtﬂealwm wnblodwamﬂym:polsmdcmdai!or
prcducﬂonanddimatetegda\ion. 95 hopping
1:GmulandE¢oaymm ¥ . i ; div ;
: o 'm.’r:“ter.
x : b ter habitatg urlles basi
el ' . = T — ttor and recyctine -, CTUClg
' : :::I:i"alake Al e ocycling nutrignts.
M |mm‘amcwp¥5m1:!r:m — . el .P §

d a variety of i
' rely on the war o {uttles,
Grasslands ecosystem he water for food aﬂ:m’
perate rainforests in regions with moderate climates offer refuge to species adap!
the majestic redwoods of California to the ancient beech foresis of New Zealand, these
rate rainforests is vital for presenving their unique species and
i deciduous forests (Diagram 2)
and songbirds.

arious wildiife, including deer, bears,
nservation of deciduous forests ensures S, Vital for jocq)

by future generations. NG, and swimens
t Swimming, offer 5

ACOsystems arg sssan;gl for auty for ewr}:njzo

iding clean

agram 2: Deciduous forest ecosytem
1ty and baj
lance of these
. and agricultural rynogy g”h"f&ter

Deer, foxes, and squirrels forage for plants 1 % ot g

and nuts in a dec forest ecosystem, - bt deeinics ‘ -

while owls, hawks, and snakes prey on ot g oiruction, such ag dwg;:drg ot ok ;‘M :

smaller animals. dammi m— , harming mh:a'engmm L_r:'c" ton from
i di :

i Beyond the
d fngw.amfw.r“;'hmw
gating crops

forest, blankets the northem

e laiga, or boreal
and towering pines, ¢

idst the silent

ters, The taiga plays a
frozen landscapes and
ray musk oxen of the Arctic to the
aptation. Preserving the tundra ise
bse cold environments.

mes, from deserts an
d vital ecological
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Included: Genetics Science Reading

. Inheritance -
I IgIdaQuesﬁm:Howdotmﬂsgﬂpassedmflrom?amtmT:;m:‘im
.I in 1853, Gregor Mendel, a priest, began teaching high schoo Adior

o monastery’s garden. He became »

ome of them displayed diffe esfr;lfs't of the flowers were purie,

he also saw a few short on nt plant, but every When mice

; h @ N hal':?s “;::,I '.:L t:;m pms;neli:;:;mg with pea plants for more than ten years and W T e 59, aboy Warﬁﬁﬁﬁcﬁﬁﬁv‘fﬁ?} gf:&nce of ha
V e r e I y emerged  ation of genetics, the study of hered?. — :
e i e e e o S S S
Inheritance of traits ¥ b R S R
! are, Possible resuits of g

n
| sibnaz:j ;guare s a tool that can show
* of a genetic
T notypes

Prrey TURMIAL
auis - Mas  CONIRXTER| LomiRs

raits that had only two

1
Q / P because they had many { - tina and control the
andel chose to work with pea plants M ants from self-pollinating
u n n ett Sq u a res Ly :.;marislﬂcs.nwas also easy for him mh'.s exp;rrnzgt.:amadesm he had purebred

del started ina that had the same
holination himsell. Wneo MBECE © o ways produced offspring 2
orid. A purebred meansthel’:wdmmin relation to dogs.

; - The allele for
gt ‘“i: :‘;aviifmmi_abmdora. whereas a hybrid ‘3::2 ;aroznmls g tall plants and short plants always "ant over the aljefe 1o, whitebr:::wn
ot

Dominant and recessive traits e
4 Phenotypes and genotypes
"4 Meiosis R T —

: answers and key detals onto the right. 4 Wrte s . ihat explains the big idea of the text ssive allele, the

P generation:
purebrad tall with 8
purebred ghort,

3L £ generation:

|- Meiosis GUIDING Why does each parent only give one
each trait?

When Mende! mixed ﬂ_pufet
plant the result in the first ¢t QUESTION

ta

In his first cross, he crossed pnrabr;gn .
Lrents P generation, Of parent generation.

| plants. The shart form of the \rait seeme:

It took my students a few days to complete, but — | =
it was exactly what we needed to break the 4 prasvmwdll
topic down.- Learning with a cup of coffee

Add text




ncluded: '
Reproduction and mutations Science Reading

Covers

mutations

-4 asexual reproduction
4 sexual reproduction

12 erial, which combines to form &

al reproduction is @ proces
two parents, resulting in
Jlized sex cells, or gameles,

which reduces the chromosome

ity.
sexual reproduction, each parent produces gametes through meiosis,
mber by half. During fertilization, a sperm celi from the male and an egg ceil from the female merge 10 g

undergoes mitosis and cell divisio ubstity

reate a zygote (diagram 1). This zygote then
ic traits from both parents. This genetic variation is cruc

dual with a mix of genetic
4 adaptability of species.

sproduction

Diagram 1:sexual ,
o Boes help fertilization occur in plants by

the male sperm cells from one

transterring
eqg cells of another

AT ¢ plant to the female
s S plant.
iole sex calls from one plant iz with
jamate sex £elis from another plant
1 of sexual 1 ion is genetic diversity. This diversity increases the
ances of survival in changing environments because it produces offspring with varied traits. For
axample, in a population of plants, pped to survive droughts of
2siet diseases, thanks 10 i adaplabilny
i ative effects of inbreeding,
the tial for beneficial traits 10 emerge,

promotes the poten . L
snhancing the overall fitness and resilience of the poputation, This variability within a population is
ucial for long-term survival and evolution.

other but have slight variations. These b
survival Im?ﬂses in protei

exual reproduction e
ke some better at

"

a

piagram 1: Advantages of ‘
at Siblings look similar to parents and each b
an organism's

than others.

Mutations can
at, b BCCUMUlAtS ams - - .. and thus are.
= 228 Mulate wiy

nificant
segm, d
’m"(:an,;;?ofm&

Frameanm EH\)“”H

Ly

Framaanm .::;H\{j ¥

variations can ma
tions do not Struey s e
50 0 not affect their gy do not occurring in
Survival or Mﬂm pw':;“'coding regions

ample, in wild mice popu
‘thout i hout "mpa y
ut 'Wiale |

i as_e Susceptibii
Gystic fibrosis in humz '

owever, sexual reproduction also has its di¢
onsuming and energy-intensive. Additionally 5 "
cFct the on the left.
by putting answers 2. Use the red circles
idea. into the key details on the left. 4,m.:',:"““wm.a_m stive is
. e to preda r
ors and

offspring demands !
lext's

iseases, or harsh environmental conditions
0 piexbehavmmmysiohgicalproces =
iew Incivicials thal Ehart 38 Thakr DNA bcen the parend.

amplications andraduoamoovemllrepwd
and risky strateg [l =1 U ———
e yon e v worgores TOn et Py
indnvidualy.

woon in cegar
whore

more resource-intensive

{ ppoﬂingmagromhol
i i rnarru'naisaxpetiemaiof =
—
TOPIC Asexual reproduction  quperion L NaL are the ad
reproduction?

e n
- of ase  and species surviv
TS, y

iting reproduction frequency. The need o
mm.wm e
Evchees . o war:
o part of that drganiam 1o croate

Benacy Nasion 1 commen  fragr
. organisma ke bacieris and parameckums.

y combining genetic material from two par
oting biodiversity 2 o

enetically unique, prom
soroduction method is fundamental to the
otween adaptability and genetic stability.
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Included: Artificial Selection Science Reading

Covers

.4 selective breeding

genetic engineering
genetically modified organisms

Genetic Engineering at it you coulq Selective Breeding

e aving medicings? AMCIEl  cass whera pe OO the traits of yoy,

make plants grow or produce ':,et:?s“wbsen used for "‘“""“’:’: © ctive bre reE I;:"“’“S lﬂ}::: 1 Petor the vegetabes
gion © - Selecti
of instructions for ving tNNGS: rigg 4y a;lamng o Crea off

in organism
traits In OTG2A = modem exten

Mom_ genetic oy
o development of Gops 1@ pieces of DNA are at the heart 0
i &%ﬂiﬁ‘aﬂ string of letters W”:ﬁf&;i:g:ﬁ::w desi"’; :

5 : new ones, changiod o IW{!?WW bacteria thal m s

L can make crops resistant to

. wide of banefits across
entic engineering offers a‘w d";::: or pests, increasing food
s important for :eeammmwm PO

smes with significant challenges

ile genetic engineering holds great promise, it also COMEB L0 Lo iems could unpredi

3 tial emmmlat impacy
ary concern s S tions SUIT
X . The ethical question
d ecological balance raises ssues about un

s concepl
ys iities could have prof
m:hasel mmmm@m 10 ensure that the be

plications.
achnology advances does tic engint
L adwv: , 80 gene
d lachniquasmedi‘tDNAnmnprr:’n:r:
g o ag@nmi\:;p craalé:um
genelic engineering can
glic engineering is a captivating field lhatl{;:
or of DNA, scientists are paving the way
covery and innovalion that holds immense P
ridwide.
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ionally breeq * in Your garden? Arifi.:

breeding .-nmfaa:d. th specific traits, emm";imﬁcval selection,

ays a crucial rofg jn Pring with desireq character: pamcu"ﬂf traits in plants or ands like
shaping the characteristics bl imals i

of genetic engineering.
s?:-l:m certain letters
istics. For example,

that can ®NSUres a siahjg

. ; eate crops

various fiekis. Agriculture helps cf mful 3y, selecy
i reducing the need for ha ve
productio "9_ Genetic engineering Tent, and p

ty. For
icing. For exampl@ence or loyy 1 i
oriog hope ty, catering
ineered 1: Selective Breed
geneti 1 agriculture ng

\nsutin ts removed andring th
Mﬁ""‘"‘"‘“ cess,

- isadv,
and consideralions. 0‘19 antages of 5@
clably affect biodiversi fective breeding

i _ "0 the reult ot case ...

: 1. Read the information on the left, 2. Use the red circles on the left 1o identdy keywords. 3, Answer the
by putting answers into the key detalls on the left. 4. Write a one Xp ]
taxt's big idea,

Genetically modified GUIDING ‘What i
TOPIC m&:mmmdmm

What If we Could Improve e Fats of plants 800 anenals 10 o 1000 prOcucton MW PMETAN R
et Gavercany GAOs) s b __KEY DETALLS
FUrgs B it O armas (el fuve Deen scerticaly Mternd Dy changng ther ~
ONA This process sisves adding o e T wats Add text
o abbtes GO are created 1o Pl IMprove sgrouure W sohve prodieTs i lood

fechregues W modify e DNA of crpanams. Ty ike editng &
COMEUANY CRO A 10 00 Few eatres For arample. ey Taght 8 & gene 10 Corn
Ehants Tl makes Furm Fstant 10 Dot reducey] e reed K¢ harmid peviodes
Thia makes tarmng more siloent 3nd srwrormantaly taedy

GMOs ofer saveral sgrificant benefs, especaly n agrcutre. They can heip
Fireate Crop yeekds, meanng LTrers can grow Mmone 1000 0N 1he 1ame SOt
of land (ouagram 1) This i crocial lor fosding & growing global pogeuiation.
GMOs aiso mak more rosfent condisons ke

drought or SOOGS. ersurng & stable 100d KEDly even In challenging
gy

Dlagram 1: QMO e e e e s




In :
cluded: Natural Selection Science Reading

Big ldea Question: What is natural selection?
1t was the 1830s and the HMS Beagle, a British ship, was on a 5 year journey to sail
i a naturalist named Charles Darwin. A naturalist is

.\/ Darwi
4 natural selection
i H heir many stops, they visited a group of istands off
gos Islands. Although Darwin had observed many
plants and animals around the world, he was intrigued by what he found on this tiny group
sms. For instance, he saw large

of islands. He found many interesting and unusual organi
tortoises that were the size of & jtd, i as that could swim under water, and 2
of different birds. Although al @se organisms were unusual, he did notice

. Evoluti
large number
that they were all similar to the same type of organisms found on the mainland.
Finches and The Theory of Evolution
oticeab

Charles Darwin was most interested i
re alike, they all had slight differenc

4 Speciati
: Iatlon although they we

These differences allowed the fin

same food source. Some of the beaks were large and asier to crack open

hard seeds. Other beaks weré small and narrow allowing them to catch small insects. His ::"g‘s Eventually, the i ;

study of the organisms On the Galapagos Islands fed him to write his most famous book, of nited they will ne organisms be

of Natural Sefection. In his book he explains his the Galapagos fslank:gnger be able ta iny s,f, different from e ho new
s may have evorey O Dia ach other f
evolved . gram 1 sho hat even if

called On the Origin of Species by Means
theory that evolution, the process of organisms developing from earlier organisms, happens

Extinction _ ”
R % T

Charles Darwin proposed that natur
when organisms that are better adapted to their environment
those that are less adapted do not. Eventually, MOre S were senr 4,
‘rable traits until a new species is formed, different ' mahiang g -
ang er they adaptaq 10 0ok now ey
islang

y pass .
ok : atural selection oceurs in four steps: overproduction, .0 sy
and successtul reproduction (diagram 1). w,:a"cfgf’s fiew to a
d adaptation) (separagion !::dmgm
)
\ —— f L\ Aaa -

I m&?::u—w o ma I
| L Ak BN-@ '.:::m*' el
a — e ‘ = ecies acancauae
' . . ) ) ) ! not «

| oduction: The specios produces many f " Directions: 1
| : 4 . : 1. Flead the information
| knowing that ot all will surive to maturity 2 uwmu,da:m D0 R, 2 Uss Mo sic cickit oo e 1o
..-‘.....,_,,_,_____“""!‘:ﬂ:}_:.m.mmmw un:.wmmm.amnmbv g
o P explaing the big idea of the text 9

- Although it might not seem ik i,
A‘- mmd?‘d&mw;mh.:::;m Taxonomy /
-- S| = It L SR T
LU sfication of animas are cated -
.'e QUESTION — -
”~ p— -

m"””"‘“mﬁwwmw“m

duals within a8 pof

| Struggle to Survive: Inadiv
| competo with each other for food and shelter an

Good r :
oo :source to differentiate reading passages
r stu o I
ents. A great time saver as well.- Julie . =

A
gram is a diagram that s used 10 show the
{dagram 1), Tha botiom of

“"”W'“'!Mmuw
MM: The moro traits crganisms have in common, the
he human have they are. In diagram 1, B mouse and
e e B P B o e e e
e the buman and the frog which

traty i gommon oy have




Included: Evidence of Evolution Science Reading

Covers
Fossils
-4 comparative anatomy

-4 embryology

/ co
Fosel ent plants, animals, and 181 €an the structure of ifereny ——— v Anatomy

2 i anci i
: ing the remains or traces O numans, helping 3 of similaritieg Organisms gy
ossils are like Earth's ime capsultz;l m‘.ghi?inlo jife forms that existed long ocess by which different ists can s:uaywhw a,,mm 1685 in the structures of fiy;
sher organisms. They give us e Feoss“ evidence supports evolution, the P etal structures of vertebrates A o i
jentists reconstruct Em:;:“mﬁd diversify from earlier forms. mains may e .y
: fving organisms dies, its 1@
o of g % lod ossilzation (diagram 1). When an OT9ERTE 50 ing o on )090US structures are fagty
ossils form through a process CaIee el g more sediment ple o1 109, a 't $pocies. The pentadacty e /@ @ COMMon evolyt
) Lot i - it
e o e e e < ™
@ remains. ik thousands or even millions of years.
ocess that

Aevenial becoms deceased Bons s buried _ gecumuate

_and erosan get : ' 3
|‘°m1:‘hw o location wher it b;-:ﬂdm " th 3 Suggest

that these

us about their evolution,
ealures have -
often exhibiy similarities, su‘?:hs‘:'s the

parth WS < » .
Layors of sedimant  Fossds surfacs 83 B0 A Wrds show similar pattems. Irds are wings and are y

s struct
Species are relateq, Whprdhn

ary past? Comparative anatomy is ¢

| COmparative anatom
ical niches. For b

ecolog alony,
nstance, the
mmm“'mmaimb‘:ﬂ”' g

ning it into rock, -
erial, gradually tuming Ye of homology, 5 heutionary origin but may serve aifle

Is, reptiles,
wa

ng. ve
ch ag b
The e the forelimps of

fossils are bones vl be covered \ i tion, ! Common ancestor. This mages < O Structure
. N - 1INg ham:l: =
ormed - - can diverge from a common .

ni:
P f
- arved physm] pBﬂ.S of an
jagram 2). Body fossils are he PICCCC . hese give us direct
or even impressions of SKIb 7 L Ly ancient ife, such
. Trace fossils are KGNS 20 = out the behavior and
P 1 in the remains gets replaced by
tricate details of plants and
ism leave an impression
ated if the mold

sedime
ts filled with other hardened m
\ apped in tree resin that hardens

folicate features. 1all palvic bones. vt
Diagram 2: Types of fossils Body fossil of an - ?&"""hj’“ﬁﬂ srm,.,ﬁ";’,'e"ﬁo’;‘;‘;’?, them for waliing,
: animal - : - “that u’ vestiglal structures is thy
3 il S sed the 4
m”womw - B VS TR et usad those < r® 10" @ specifc

hanana o

aterials. Amber fossils oG
into amber. These fossils

tions: 1. Read the information on the left. 2. Use the red circk the loft &

ons by putting answers into the key details on the left. 4. Write a one
big idea.

Th? different colors
fﬂdlcal.e similar bones

les adapted to fife i
S &re avidence of

were mmss&ry .

What In the study 9
sssils are crucial for Embryology QUESTION -

anaes in life torms over time, { 1: Embryo Similarities. IQUESTION
stance, fossils show mw_whale;uaws ot | i - o o
Jday. They also provide climate clues, : ‘ 9 E S &

i ) ]

ossils are like Earth's hsslory booku:lsh:‘a?::
asant, By studying !ossnlg. scien b —= |
secies have emerged. This gives us ; =1 : :L
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Embryciogy has several important apphcations o sconce. it informs.
medical research, aiding in understanding human and
potential birth defects. By studying embryos of species,
SCBNLIETS CAN GEVTEo CONSETVation and habiat préservation siralogies.

evohsbonary oapioning " deveiop and change
from embryos ko adults. we can bofier understand the story of e on Earth
#ncd how It continues 10 evoive.

ic bones (c)
IS¢ because they




SOLARSYSTEM

Topics Included

@Formation of the solar

Science system

Formation of the Solar System

Z » cold cloud of gas and dust floating in space
la, was filled with tiny particles and gases that spread over a huge area. At
. pmething caused part of the nebula 1o become unstable, A nearby
pDefine/ Describe: / A dying star, could have triggered this. The blast sent shockwaves through
Whatis a nebuta? to clump together. As more particles gathered in one spot, they began to
1. ’ K key force: gravity,
ther to form the solar system-
toge

’/:;:/ ard each other. It works between anything with mass, no matter how big
2. What force pulled pa st and gas closer and clo

Formation of the Solar System

V/Inner planets

ser together. As the cloud collapsed, it spun

—like a spinning pizza dough. The disk's center got hotter and denser
) 5 @ strongest source of gravity in the solar system.
3. What are planetesimals? P
. e ) _______—————-—‘-'_-'__

er and using up most of the gas and dust, the rest of the material in the
dthe Sun? ___ - r —— |fo™ing small rocky bodies called planetesimals. As
in orbit arou 0
the planets
4. What keeps

planetesimals grew,
L dust. Some of these planetesimals crashed into each other and
to become round and form the planets and dwarf planets we know
» nd explain the . e rocky planets like Mercury, Venus, Earth, and Mars because they
of i -apula, gravity. i, out, it was cooler, so those planets kept their thick gas layers and
nce: i fill in all four SQUaTTEES ranus, and Neptune. The leftover gas and dust that didn't become
?alql'}‘s: details from ‘hﬁ.lre?::;gltign of our solar systa'.. And mateors,
; in the 3
sequence of F"Z;‘s‘s — — /'t stop working—it became why they stayed in place. The Sun's
and planetesimass. S | pit, preventing them from flying

off into space. At the same time, the
This combination of mation and gravity creates a balance, causing
ed paths orbits. Without gravity, the planets

would float away, And
ould pull them straight into the Sun, Gravity holds the entire solar
btion,

2 Then, a5 the nebula collapsed, it

spun faster and flattened into a wide,

thin disk, with the center becoming
hotter and denser untit it formed the

soam started a5 4 Sun-the strongest source of gravity

e up of gas and dust Inthe sclss 3

t by gravity

et end: i ts.
Elabora‘tt:: ioE::)lanetasima!s grew into plane
6. Descri

V| Other Objects

in the formation of § v
“key force” in
; ity called the “key
7. Why is gravity

e

@'@' ]

the L

o held i
g life if it weren't
still support
nk Earth would

8. Do you thi
why not?

L
4. Finally, the Sun'’s gravitational pull
holds the planets in orbit while their
forward motion through space
creates a balance, causing them to

travelin curved paths around the
Samn




STARS AND GALAXIES

(LIFE CYCLE OF
STARS, CLASSIFIC
! A
STARS, H-R DIAGRAM, AND GAI.AT)l(ﬁ;)QF

Big ldea Question: Do galaxies have a litecycle like stars?

As you look into the night sky away from city lights, you can see hundre

stars belong to our own Milky Way galaxy. Agalaxy is @ large group

together through gravity. Galaxies can come in different shapes an

by their shape and the three Mo hapes are irreguiar, spiral, and elliptical. Although
galaxies are not born or die like stars, they do change in age. Their shape is dependent upon the
stars inside them. AS the stars age, so does the galaxy and its shape changes, t00.

irregular:

Galaxies that have no definitive shape are irregular nalaxies. They micht have small areas
where more stars gather together into clumps but no. igh to ma - ne. Irregular galaxies
are the least common of the three shapes and are m ' o -1, and young stars.
These galaxies can have as few as 10 million slaw i L4 stars.

Spiral:

Spiral galaxies are some of
they all have a huge pulge in the cente
spiral galaxy- In spiral galaxies, the younger
become more massive, they gain more grav
where the bulge is. The bulge at the center is made up 0
and so it is located in the middle of one of the arms on the

Elliptical:

An elliptical galaxy looks like a giant star that is out of
circular. The shape is due to the lack of dust and gas sur
were used up billions of years ago in the creation of stars.
stars only. These galaxies are the largest of the galaxies

L)

Galaxies

of Galaxy Ages of Stars

(Circle all that apply) | of ey orrect age |
e galaxy '
|

young galaxy l
middle- |
le-aged stars middle-aged galaxy |

|

young stars

old stars old galaxy
ga

young galaxy

young stars

middle-aged star:
S middle-a

ged galax

old stars old '
galaxy
young stars
. young galaxy
le-a
ged stars middle-aged galaxy
) oId_stars old

D a spiral galaxy. - ga[a_xy .

stined ! li n pra.li ), USi g
De: for Head On Coll sion.” E
gside t 1em wher two ga'axm's run into each other.

Topics Included
@Life cycle of stars

CI.assification of stars
with H-R diagram
(three different

versions)

V[ Galaxies



EARTH, SUN, AND
MOON SYSTEM

Topics Included
@Seasons

Seasons
wondered why summer is hot, and winter is cold? Why do the di
7 The answer lies in tWO key factors: the tilt of the Earth's axis and the way

Have you ever ays feel longer in some months
and sharter in others the Earth moves
around the Sun.

The Earth doesn’t sit
reason we experience
amounts of sunlight at diff
the Earth) tilts toward the
temperatures, which we refer 10 as summer.

the Sun, receiving less

tilts away from direct sunlight, leading
winter. Six months later, the situation reverses! The Southern

summer, while the Northern Hemisphere tilts away, experienc

hemisphere is tilted directly towa
moderate temperatures, creating the transition between he

the two hemispheres are opposite of each other.

Vv Phases of the Moon

pertectly vertically; instead, itis lilted at an angle of 23.5 degrees. This tilt is the primary
different seasons. As Earth orbits the Sun, various parts of the planet receive varying Earth's axis?
erent times of the year (Diagram 1). When the Northern Hemisphere (the top half of
Sun, it receives maore direct sunlight. This results in longer days and warmer
Meanwhile, the Southern Hemisphere (the bottom half of the Earth)
to shorter days and colder temperatures, known as
Sun, experiencing
«rsing and autumn (fall), neither

Hemisphere tilts toward the
daylight hours and

inn winter. During
months. The seasons of

p
S| hel e e'xpel lence wir Ner W] en ﬂ e Souﬂ em

ure when th
e Sun’
un’s rays become more concentrat
rated on

re|
present the Southern Hemisphere

Diagram 1: During the northerm
hemispherg’s summer, the

northern hemisphere is tited Mortham
toward the Sun, resulting in Wassghos
warmer lemperatures than the

southern hemisphere.

MEClipses

un appears
inter, the Sun

The angle of sunlight is a big reason why temperatures change th

high in the sky during summer, its rays areé more
and ils rays spread over a larger area, mal i

pears lower in the sky,
of daylight also plays a role in seasonal temperatures, the angle of suf

changes.

T 7

arth was tilted 45 degrees?

Diagram 2: The angle of

sunlight affects seasonal

temperalures. In summer, X e

the Sun is higher in the

sky, so its rays are more

direct and concentrated,

making it warmer. In }
winter, the Sun is lower, \  Sumae
spreading its rays Over a )
\arger area, which makes
it cooler.

pore extreme di
e differences in temperature than

™

rbit around the Sun create a predictable pattern of
the plants and animals around us, and even the
summer sun, jumping in autumn leaves, bu
s shape our lives in many ways!

Earth's tilt and o
affect our weather,
Whether playing in the
in spring, the changing season




FOSSILS, ROCKLAYERS, |To

AND GEOLOGIC TIMELINE | oF < | e1Ueee

@Fossils and Rock Layers

Fosslis and Rock L

as like millions of years ago? Fossils and
r traces of ancient organisms, while rock
ts in Earth's history.

Have you ever wondered how scientists know what Earth w
ossils are the remains O

rock layers give us important clues. F
jayers, known as strata, help scientists understand the order of even
such as sand, mud, and tiny pieces of plants and
presses down on the

Rock layers form slowly over time as sediments—
animals—settie in the water and pile up. Over time, the weight of the layers above

lower layers, turning them into solid rock. According 10 the law of superposition, the oldest layers are at the
bottom, and the youngest are at the top (Diagram1), similar to stacking s: the first book placed down
ends up on the pottom, and the |ast one is on top. Natural events like earthquakes can sometimes shift
these rock layers and create cracks called faults. When a fault cuts through a rock layer, it must be
younger than the layer |

{ breaks through.

jtion?

Vv Faults and Intrusions

t Earth's past?

ers,
T isitol er or VOUI! er Ulall UIB 'a els‘;

Diagram 1: As

sediments layer on top

of each other, the
oldest is found at the oungest to oldest,
pottom and the
youngest isatthetop. 1 |
a layer crosses into
another layer, it is
identified as the
youngest.

eologic Timeline

ock

determine the relative ag

as that

Scientists read rock strata to
scientists

layer, it is older than one in an upper layer. This helps SC!
Sometimes, fossils called index fossils are used to date
lived for a short time but were widespread. If {he same inc
know those rock layers are from the same time period (Dia

Diagram 2: Fossils,
known as index fossils, o
found in different

locations can be used

to date rock layers and

create a timeline for

that location.

anged over time?

rock. These foss

example, if scientists find a fossil of asea creature
underwater. Fossils can take different forms. Body fossils are
ieeth, or shells. Trace fossils provide evidence of ancient life, suc
Minerals replace the original material in petrified fossils, turning it
preserved in tree resin, which hardens into amber fossils over time
Scientists can create a timeline of Earth's history by studying fo
and the fossils within it provide valuable clues about what life wa
next time you see 2 rock, it might hold 2 story from the distant pa

tists
understand that planet's history?

4




G
EOSCIENC ROCSSES Topics Included

Slow geosclence processes

Earth's surface constantly changes, but some changes happen S0 gradually that they are barely noticeable in 2
human lifetime. These slow processes have shaped mountains, valleys, and continents Over millions of years and
continue to reshape our planet today.

Plate tectonics is the slow but powerful movement of large pieces of Earth’s outer shell, known as tectonic
plates. These rigid plates fit together like & giant puzzie and float on the semi-malten, the flexible layer peneath
them called the mantle. Deep inside the Earth, heat causes convection currents—swirling movements of molten
rock—that push and pull the plates a few centimeters each year, about the same speed that fingernails grow.
Although this motion is slow, it dramatically shapes Earth's surface over millions of years. When plates push
against each other, they can crumple and fift to form massive mountain ranges like the Himalayas. When plates
move apart, molten rock rises to fill the gap, creating new ocean floors at places like the Mid-Atlantic Ridge- These
movements also cause earthquakes and volcanic eruptions alog olate pounda Earth's past, the shifting of
plates broke apart huge supercontinents, such as Pangaea, yty mad - ~ents to their current
locations, continuing to reshape the planet today {Diagram 1

L
Diagram 1: Plate tectonics is responsible for

the shifting of the continents from one glant

continent to the seven separate continents we

have today.

Weathering is the slow process that breaks down rocks in:

changes, helping to shape Earth's surface over time. Physice ke
temperature changes cause rocks 10 expand in heat and con. saking
apart, Water can séep into these cracks, and when it freezes, he rock
further. Plant roots can [ cracks in rocks ani nd.
Chemical weathering involves reactions between rock minerals: acids—often
from rain or plant decay—that slowty dissolve of alter the miner: g rocks areé
proken down, erosion carries these pieces away. Wind can lift ai. ater can
wash sediments down rivers and carve deep canyons fike the Gri ivers of
ice —can scrape out wide, U-shaped valleys. These forces work 102 p, SR
wear down mountains, shape coastiines, and constantly reshape 1

Deposition is the process that happens when eroded materials ke ' jped of seftled in
a new location, slowly building up new jandforms. After wind, water, O 4 way from whete
they were weathered and eroded, they eventually lose energy and drof . can B
when a river slows down and rming a fan-shaped delta, .

i such as thos
layers of

preserve \
Deposition is one of the key p
recording Earth’s history layer by layer.

Diagram 2: Water can
carry sand, sitt, and clay,
{orming sedimentary rocks
where they are deposited.
These rocks can preserve
fossils to help us
understand past
environments.

Even though these changes happen slowly, their jmpact is enormo
weathering, erosion, and deposition have shaped Earth's landscape
processes, scientists can better understand Earth's past and predict

(C) Agveatyr g 1 151 2016
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g

d depositi
posilion occur on this diagram,

f A
ormation of new landforms?

and deposition?

@ Slow geoscience processes:

plate tectonics, w :
i 3 edthe"
deposition, erosion ng,

Fast geoscience processes.
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landslides, g e

Cyclical g :
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rivers, coastal erosioI;s Ses:
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PE TETONCS Topics Included

@Plate Tectonics:
S: T
of Boundaries ypes

Fossils, ectonics
cientists have long swudied Earth’s surface to unde theory of plate Fossils,
tectonics explains that Earth's crust is broken into moving plates. Sever i ce support this c°"ﬂ and Plate Te
theory, including the distribution of fossils and rocks and the way continents appear to ectonics
pieces.

One of the earliest clues supporting plate tectonics is how continents fit together. South America’s east coast
and Africa's west coast align almost perfectly, as if they were once part of a larger {andmass. This observation
led scientists to propose the existence of Pangaed, a supercontinent that existed about335-175 million years

ago (Diagram 1). Over time, plate movements caused Pangaea 0.0 , forming the continent
today. < L 3 I LA

A

Diagram 1: Scientists pelieve that Pangaea was & ~ 71 v = : f G ‘ plate tectonics?

giant supercontinent because many of today’s . e et - g IcS .
continents fit together like pieces of a puzzle, a 'ﬁ‘ L -

especially the maiching coastiines of South America S " 3 I

and Alrica, suggesting they were ance joined before ~ . ort plate tectonics?

slowly drifting apart.
Current day

were once connected. Fossils of the extinct plant Glossopte India,

Fossils of the same ancient plants and animals have bel =  yast oceans L2 expial s u b d u
(Diagram 2). For example, fossils of Mesosaurus. a small{ , -nth South xplain plate tectonics? c
America and Africa. Because this animal could not have crt nis 5= ' , e
Australia, and Antarctica, showing that these landmasses Wi 1 ) ' ®
also found fossils of Kannemeyeria, 2 large plant-eating rep; | b < . = ]
Asia. These fossil discoveries provide strong evidence that t A A’ e T
» | i : :\ = f Ir o

supercontinent called Pangaea.

Diagram 2: Fossils of
the same species have

. : '_ ' o=C =, e J
peen found on different 15 N ey o tlea b 0 .
continents, indicating i \ ; ) v T .

thal the continents [ e .

were once joined y ] e A S

together. ﬂ ¥ il al : : a - ,

nents
Plate Tectonics e

Not only do fossils provide evidence. but rock formations also ré [ perfectly?
ranges and rock layers on ditferent continents match in age and ¢O
North America are geologically similar to mountain ranges in Scotla
once part of the same |andmass before the Allantic Ocean formed. £
match those in West Africa, indicating that these regions were once ¢
apart.

The distribution of fossils, matching rock formations, and the fit of
Earth's plates are constantly moving. By studying these clues, scie
predict how continents may continue to shiftin the future.

(C) adven s 0 1G1EL 20LE




W
ﬂ:i_ﬁ:ﬁ!&lﬁﬁND Topics Included
[ZfWater Cycle

1t includes factors such as
the weather we

Weather is the condition of the atmosphere ata specific place and time.

temperature, air pressure, wind, and moisture. These elements constantly change, creating

experience each day. But what causes lhese changes, and how do they work together?
o, which measures how hot or cold the

{t. Warmer air holds more moisture, while colder air hoids less,

the weight of the air above us, changes with temperature,

s usually bring clear skies, while low-pressure systems

@Weather includi :
in
masses and frontg o

air is. The sun heats Earth's surtace,

Weather begins with temperatuf
wansterring this warmth to the air above
influencing humid or dry conditions. Air pressure,
altitude, and humidity (Diagram 1). High-pressure system

often bring clouds and storms.

i sl oY

The sun warms Earth's surface. ~
\

Diagram 1:
heating the air above it. Warm air holds
rmore maisture; cool air holds less. Air -
pressure changes with temperature, - 5. Label wh
i va 1 " ere th .
aliitude, and humidity. High pressure brings located on the e ﬁlmr and the warm air are
and the warm f
ront.

clear skies, while low pressure leads 10

clouds and storms.

Wind is created when air moves from high pressure 10 To'
and shape local weather pi

temperatures, transport storms,
wind, and these shifting aif

Vv Local Weather Patterns

are one of the main causes of
3
Moisture in the air comes mainly from evaporation over o 1 an
condense into clouds and later fall to the ground as precipita’ ), sleet, or
at different heights int /hen the air
1ds to the

the air temperature

hail—depends on
while snow forms when tem|

is above freezing,

peratures stay v

ground.
A front is a boundary where two different air masses meet, €
pressure. These differences cause changes in the weather as thez appens
when a colder, denser air mass moves in, pushing the warmer air ¢ it cools and
rain, or thunderstorm& scurs when
r|e spread out

condenses, often forming thick clouds, heavy
tly over & colder air mass. This brings gradual we

warm air slides gen
over a larger area (Diagram 2). A stationary front forms when neither
other, leading to cloudy skies and extended periods of precipitation tha
front occurs when a cold front overlakes a warm front, lifting

complex weather, such as rain, wind, and temperature change
predict upcoming weather by understanding how air masses b

D i o G Bt

9 MO

d—

dict severe weather?

Diagram 2: A cold front occurs when
colder, heavier air pushes under
warmer air, forcing it 1o rise quickly
and often causing heavy rain of
storms, while a warm front happens
i ty slides over
fight rain and

colder air, bringing
gradual warming.

T ———

The weather we experience results from lemperature, air pressure,
understanding these tactors, meteorologists can predict weather pat
conditions. Weather affects everything from daily activities 10 agricu

part of life on Earth.

than others?

(C) Adventuss TEM 201



GLOBAL WINDS A -
ND |[Topics
OCEAN CURRENTS leobh?c""ded
al winds

Science Readin ‘

ndered how the water in the ocean moves and why it's SO important for our planet? Ocean
t rivers flowing through the oceans, shaping climale and supporting marine life. They can be
types: surface currents and deep currents.
When the wind blows across the ocean's surlace, it pushes the water,

i iaht lines. Due to the Coriolis effect, caused by Earth's
ihe Northern Hemisphere. they curve to the right, while in the Southern

form large circular patterns in the oceans

role in moving warm water from the equator toward the poles and
r, helping t0 balance temperatures across the planet. For example, the
@ Caribbean up the east coast of North America, keeping coastal cities like

New York and Boston warrner in winter than inland areas at thaame {atitude. o

Have you ever wo
currents are like gian
divided into two main

@Ocean currents

of ocean currents?

bn?

rences betwee
ns
urface currents and deep ocean
currents?

Deep Ocean currents

Diagram 1: Surface currents, driven by
wind, carry warm water away from the
equator toward the poles and curve due
to the Coriolis efiect—turning right in
the Northern Hemisphere and left in the
Southern Hemisphere. These curved
paths form large ocean gyres that help

distribute heat around the planet.

o =wneren
pe——r_%

Deep currents form due 10 diferences in water density, which
levels). Colder, saltier water is denser and sinks, while warmer, -
known as thermohaline circulation, sof

global circulation pattern

2). These deep currents move siowly bul carry vast amounts of

loop. They help , and nutrients around the |-

marine life and stabilizing Earth's climate. One example is the NOT&
rmer waters northward.

Europe's climate mild by bringing wa

@CIimate

n
ce coastal weather in North America?

Diagram 2: The global conveyor belt,
or thermohaline circulation, mixes warm )
\water from the eguator with cold water
from the poles by moving warnm surface

currents poleward and returning cold,

hel i
P predict extreme weather events?

loop helps regu
distributes heat, nutrients, and gases

throughout the oceans.
Nosth Pole

Ocean currents have & major impact on weather patierns woric
leading to higher hurmidity and more raintall. In contrast, cold curre
the California Current brings cold walter
coastal California. Meanwhile, the El Nifio phenomenaon
altering weather pattems and causing heavy rainfall in some argas W

arth's climate system and maring

nis are essential to E
and support life in {he ocean by

Ocean curre
planet, influence weather patlems,
ips scientisls predict climate changes and ag

these currents work hel
that sustain lite on Earth.
(C) Agyentures n 1STEL 2018

's climate?




TYPE OF ROCKS A
N .
TeRockevelE | Lo

v/ Sedimentary Rocks

Metamorphic rocks are difterent from sedimentary rocks and igneous rocks. Sedimentary and
ianeous rocks used 10 be something else before they became rocks. Metamorphic rocks, however,
started as rocks that changed into different kinds of rocks because of certain conditions.
Metamorphic rocks require exposure to really high heat, high pressure, or a hot, mineral-rich liquid.
These conditions aré usually found deep in the Earth's crust or where tectonic plates meet. While
experiencing these conditions, the rock needs to stay solid for the metamorphosis to happen- it it
melts, it will pecome an igneous rock instead. There are two main types of metamorphic rock
(diagram 1) foliated and non-foliated.

Class:

— @Meta morphic Rocks

Notes

Foliated metamorphic rocks have visible layers or bands caused by the rock's minerals aligning
themselves under pressure. gome examples of foliated metamorphic rocks are:
. Slate: A fine-grained rock that is derived from shale (| istone h sinct cleavage, which
means it can easily be split into thin, flat sheets. !
. Schist: Amedium 10 coarse-grained rock with a 139
fine-grained sedimentary rocks that have been s
. Gneiss-A coarse-grained rock with distinct bandi
granite, shale, of sandstone subjected t0 high heal

m shale or other

\%Mmed from

Non-foliated metamorphic rocks do not have a laye,
metamorphic rocks. Instead, they have a more unifo!
non-foliated metamorphic rocks are:

. Marble: Arock that is formed from limestone oF dolor
pressure. Itis usually white or jight-colored and has |
. Quartzite: A rock that is formed from sandstone that

is very hard and durable and is often used in building I
. Hornfels: A fine-grained rock that is composed of avar

and mica, that have been recrystallized and fused toge!.
smooth texture.

v/ Igneous Rocks

v/ Rock Cycle

piagram 1: Types of Metamorphic Rocks

Foliated

Visible layers or bands that are caused by
the minerals aligning themselves under
pressure.

Gneiss Schist




HUMAN IMPACT O
N @
NONRENEWABLE RESOURCES Topics Included

SW Vonrndinec Vv Minerals

Fosslil Fuels

Fossil fuels, including coal, oil, and naltural gas, are essential energy sources formed from ancient plants and
marine organisms buried millions of years ago. Over time, heat and pressure ransformed these remains into the
fuels we use today. The distribution of fossil fuels is uneven, depending on past geologic conditions, and human
extraction of these resources has significant environmental effects.

The formation of coal is closely tied to ancient environments fich in plant lite and specific geological conditions.
Coal forms from the remains of ancient swamp plants buried under sediment layers. Over time, heat and
pressure transiorm i peat and eventually into coal (Diagram 1). Regions once home to

vast, swampy forest ited States, pars of China, and India—now contain large

coal deposits. These i dense vegetation, slow burial, and the right geologic
conditions to turn org i ial i le energy resource. Areas without this swampy past of facking the
necessary pressure an joped significant coal raserves.

-

Diagram 1: Coal is formed from the
remains of ancient swamp plants that
were buried under layers of sediment.
Qver millions of years. heat and
pressure transformed the pant matenal v oil an:

into peat, then inlo ditferent types of ; e d natural gas
coal. iy

rences betwee
n coal and oil/natural gas?

Oil and natural gas formed in environments ditferent from |

Oil and natural gas originated in regions once covered by si janisms.
When these organisms died, they sank 1o the seafloor and ¥ 2). Over
millions of years, heat and pressure converted their remains | up oil and
gas. This is why \he Middle East holds some of the largest 0il" an
ancient ocean basin with ideal conditions for oil formation. U 3, Russia,

and Venezuela also contain large sedimentary basins where 0. : trast, areas I r e
that lacked these marine environments of experignced different s have far
fewer fossil fuel resources. ;
| > > S
marine organisms that sank lo the seafloor and
were buried under layers of sediment. Over millions

: ] ; a natur;

of years, heat and pressure transformed their : " . ural gas than others?
remains into liquid hydrocarbons, which make up
crude oil.

Diagram 2: Oil is formed from {he remains of tiny

Fossil fuels provide energy for electricity, transportation, and & ssil fuel formation?
environmental consequences. Buming fossil fuels releases caroo! '
to climate change. Qi drilling can cause spills that harm maring eg
and pollutes water SOUrces.

Many countries aré investing in renewable energy sources to red
energy, which comes from heat within Earth, is common in volcanic
hamessed in open plains where strong winds are frequent, such as
increasingly used in sunny regions 1o generate electricity without po}

 to burn fossil fuels at current rates?
Understanding how fossil fuels form and their environmental impé tes?
energy use and conservation. Moving toward cleaner energy sourg
ecosystems and reducing climate change.

©) Agveniues o ISIELLSTS




NATURALHAZARDS |Topics Included

@Predicting Natural
Hazards

Predicting Natural Hazards
tions, hurricanes, and tsunamis can cause devastating
redict these events. By analyzing patterns in past events,
entists can improve early warning systems 10

rds like earthquakes, volcanic erup
technology 10 monitor and p
d forecasting tools, sCi

Natural haza
damage, but scientists use
collecting real-time data, and using advance

protect lives and property.

they occur, while others strike suddenty with little notice.

es in ground movement, gas emissions, and
of Mount St. Helens in 1980,

Diagram 1), Hurricanes

Some natural hazards provide warning signs before

Volcanic eruptions aré often predictable pecause chang canic .
temperature can indicate that magma is rising. For example, before the eruption eruptions?
scientists detected increased seismic activity and bulging on the mountain's surface (
can also be forecasted days in advance using satellite images and wind pattern data. However, earthquakes are
rmuch harder to predict pecause they happen suddenly when siréss in Earth's crust is released along a fault
Scientists study patterns of past earthquakes {0 estimate where they are fikely '= ~appen, but the exact iming
remains unknown. . .

Diagram 1: A seismogram from the May i
18, 1980 eruption of Mount St Helens < " .
ces between T4t
predict i
ing hurricanes versus earthquakes?

shows a sequence of yolcanic activity, p vl
including & low-Trequency earthquake, & ) ]
quiet period, and then harmonic tremor as 5 4 1 W
the eruphion intensified. Around the same & s easa 1 o earth
lime. a steam-blast eruption sent n ash- g =N quake

laden cloud rising from the summit crater, |

creating a dramatic column of gray-brown \ P

ash and a white condensation cloud from -

rising water vapor. . 1

To forecast natural hazards, scientists coltect and analyzeé di
locations, magnitudes, and frequencies to understand where i by
mapping earthquake hotspots, scientists can determine areas ! "
helps predict hurricane formation and intensity. "

Advanced technology helps scientisls detect changes in Earth's ;
Seismic NEWOTKS use deep underground sensors to detect ground
provide early warnings before the 2011 Jap~ [
. ., helping

Vv Volcanoes and
Earthquakes

e

o forecast natural hazards?

V/Hurricanes and
Tornadoes

These networks helped

before the strongest shaking arrived. GPS monitoring tracks ground &
scientists detect magma activity and predict eruptions. Before the 207
detected land shifts, signaling an impending eruption (Diagram 2). W
cloud formations, and wind speeds 10 provide early warnings for hurmics
satellite system continuously tracks hurricane movements, allo!
warning systems use underwater pressure sensors 1o detect s¢
after a massive earthquake in the Indian Ocean, tsunami warni

prepare for future events.

etworks an i
d tsunami warning systems?

er prepare for natural disasters?

@Typhoons and Floods

ram 2: The USGS Hawaiian Volcano Observatory uses ground

and sateliite-based 1ools, like portable GPS receivers, 10 track surfac
changes on Hawaii's volcanoes. Before the 2018 Kilauea eruption,

this technology detected land movement caused by rising magma,
helping scientists warn the public.

L)

8rs accurately?

arning systems save jives by giving people time {o prepare §

arly warning system can alert people seconds before §

the United States, the National Hurricane Center tracks hurricanes 2

communities evacuate if needed. By continuing to improve monitori

reduce the impact of natural hazards and help communities stay sa
s o |STEM 201

n

Early W
earthquake €




HUMAN IMPACT O
N CLIMA :
CHANGE [ GLOBAL WARMIJF; Topics Included

@Global warming

Climate change is allering Earth's environment in many ways. Scientists have gathered extensive evidence

at global temperatures rise due 1o increased greenhouse gases, primarity from human aclivities. This .
ading 1o significant changes in weather palterns, séa levels, and ecosystems worldwide.

sources of data to track climate change. Temperature records show that Earth's average
temperature ha od by about 1.2°C (2.2°F) since the late 19th century (Diagram 1). CO, levels, measured

from air samples & dramatically increased atmospheric carbon dioxide since the Industrial idence for climate ch
e glaciers contain trapped air bubbles that allow scientists to analyze past climate ange?

conditions ina trends. Sateliite data confirms that shrinking polar ice caps, I o .
rising sea levels, i provide further proof of climate change. These different types i te change?
of evidence work together 10 puild a clear picturé of how Earth's climate s changind Together, they help scientists J

understand the causes. effects, and future risks of global wal quiding et‘s" ~wy its impact.
Y

arth’s temper
pera
i ture from 1880 to i
Diagram 1: The graph shows that while the Sun’s enerd. 2020 versus Solar activity?

has stayed fairty constant since the 19508, Earth's
surface temperature has risen sharply. This sugges!s this
the recent global warming trend is not due ta changes i
solar energy but s likely caused by other factors, such &
human activities. '

Climate change is already having noticeable effects on the pla | flooding. E ff e .
threatening cilies like Miami and Jakarta, Warmer ocean tempe ns, leading I m a t e

{o stronger storms and more damage. Increased heat is also c&.
and Australia, whi homes. Coral bleachint
due to warmer ocean s ecosystem

agriculture, making some areas drier i i - "
United States, for example, saltwater isi is ki ehi — i
“ghost forests” of dead, leafless trees— - . -

(Diagram 2).

Diagram 2: Rising s8a lavels are flooding coastal foresls 1 \ ! er now than in the past?
along the Northeast and Southeast coasts of the United ,
States, allowing saltwater to seep into the soll and drown
{ree roots, Many rees cannot survive the high salt levels,
leading o widespread die-offs and creating "ghost
forests” filled with dead and dying lrees where healthy
woodlands once stood.

polar ice caps?

some people belie

climate shifts in the i

cold winter disproves global warmil

Scientists overwhelmingly agree th {

today's rapid climate change. ‘

The evidence for climate change is clear, with rising temperatures,
people and ecosystems worldwide. Scientisis continue to monitor 1
improve predictions and solutions. Understanding the impact of clim

greenhouse gas emissions and protect the planet for future generat

imate change?

n 1S 2016




HUMAN GROWTHPOPULATION |[To

IMPACT ON EARTH’S RESOURCES pics Included

V Human population
growth

Human Population Growth
This increase is called population growth. A population

The number of people living on Earth keeps getting bigger.
is the total number of people ina certain area, like a town, country, oF the whole planet. Scientists measure
population growth by comparing the number of people born to those who die each year. |f more people are born
than die, the population grows. Over time, Earth's population has grown very quickly. In the year 1900, about 2
pillion people were on the planet. Today. there are more than 8 billion. That means the population has more than
tripled in just over tast growth greatly affects how we use the land, water, and other resources
around Us.
need natural resources to

As more people are added to the planet, they all
g and growing food, energy 10

V/ Per-capita
consumption

100 years. This

jive. People need jand for homes and
power lights and cars, and food to stay healthy. More people
re can keep up. When

farms, water for drinkini
using these things means we take more trom the Earth, sometimes
demand for resources grows 100 quickly, it can lead to shortages. like water runnio® iow in dry regions of farmiand
becoming ove _ |t also means more mining, drilling, and ing—activit an damage the environment
it not managed carefully.
One major change we see from population growth is urbdly < tumned into cities and ton?
towns. Forests, grasslands, and farms are cleared to make hopping centers, and
office buildings {Diagram 1)- As cities grow, they often spri Jtion can lead to
crowded living Spaces. more traific, and higher energy us ar_ 48 f )
3 erence!
\ s between deforestation and urbanization?
on?

Diagram 1: Forests are often cleared 10

make space for cliies, roads, and farms.
In the Amazon rainforest, large areas of
wees have been cut down for
development, which destroys animal
habitats and reduces the forest's ability
to clean the air.

@Impact of human
consumption on Earth

Another big change is deforestation. People often cut down trees | or ge Lwood for
construction fuel. Deforestation removes important plant life art s, Without
o erode. Forests alsy , them can lead

™~

d.

wrees, the land can become dry and more likely b
to more pollution and hotter temperatures in nearby areas.
Pollution is also a growing problem. More people using cars, electricity;
from cars and power plants poliutes the air (Diagram 2). Trash and chs
the nolse and lights {rom busy cilies can affect animals and peg

Diagram 2: Large cities often produce
pollution from cars, factories, and power

ants. This pollution releases gases like

pl

carbon dioxide into the air, which can lead to P,

smog and contribute 10 global warming. & l“
. Ve g

1

]
\ 8
)
some places than others?

share t
d by urbani

allenges. As more

wih brings many ch
duce the harm cause

Population gro
urces and how loré

we use ils resof

(C) Adventues B TEM 201



Acids and Bases Science Reading

Strength of Acids and Bases

r S Define and Describe:
1. What is the pH scale?

‘ \ . i 2
c i d S 2. What happens when you mix an acid and a base

0 ; -
Bases { Newedi
2 Lemon juice L~ Acid rain
] Death -
3

: ea
- \MF}_’ of adult fish

|
4 D Fish reproduction aff?cted
e Normal value for rain

6 %th NG
Neutral 7

A

g Ej Sea waler

+ Directions: 1. Read the information on the left. 2. Use the red circles on the left to identify key words. 3. Answer the questions by putting

m . 10 Chiorine bleach i answers and key details onto the right. 4. Write a one sentence synthesis statement that explains the big idea of the text.
: 1" ; - Diagram 1: Examples of bases -
- Ammona - : ' GUEoTS What are the properties of bases?
Ammonia .
_ =
When | was younger, if you said a bad word, it was normal for KEY DETAILS
your parents to put soap in your mouth as a punishment. Soap is [ EESEEE L P e N Y i MR e SR L T ST
. n a very bitter tasting substance. This is because soap is a base.
Use this diagram [0 an: = You can find bases in a lot of cleaning products ke bleach and Add text
e oven cleaners. A base is a compound that breaks down and
. ochie releases hydroxide ions (OH-) when placed in water. The What is a base?
[&] d|a = releasing of these hydroxide jons causes the substances lo have
. = certain properties,
} d‘a.c_ Diagram 2: Properties of Bases M

Great resource, love that it comes with note pages and o &
‘ ‘ P 'r;dia h S e T T

annotated articles. Exactly what | needed for AVID close = = R, . s

Properties of Bases

is why it is hard to hold onto a bar of soap when washing your
hands. The water mixed with the soap makes it very slippery. Just

my students understand the material.- Mellisa C. vl v ooy s |
= example, litmus paper turns blue when exposed 1o a base. Add text

reading assignments and the level was perfect to help ’ ’ —N PSS T

Cleaners,

© Adventures in ISTEM



Atoms and Isotopes Science Reading

Covers

:dev{,mfy:‘"d Define:
- What is an amm?.

Big Idea Question: What is an isotope and what are they used for?
ocus on the atomic numbers and the atomic masses of the \
—

Look at the periodic table. F
notice? One detail you might have noticed is that the atomic i
a
bel the parts of the atom

m S ditferent elements. What do you
number is always a whole number while the atomic mass has decimals. Why?
The atomic number is made up of the number of protons. The atomic mass is made up
utrons. Although the number of protons in an element stays

of the number of protons and ne

the same, the number of neutrons varies. The atomic mass is an average of the different
number of neutrons an atom of an element has.

e same number of protons

The atorns in an element that have th
topes. \sotopes of an element are given isoto
mple, Lithium has two

t D p e S of neutrons are called isol
the elements name and the mass number of that element. For exa
main isolopes, Lithium-6 and Lithium-7. Lithium-8 is contains 3 protons and 3 neutrons while
3 protons and 4 neutrons. The number of protons is the same, they both
has 3 and Lithium-7 has 4

Lithium-7 contains
have 3. The number of neutrons for each is different, Lithium-6

put different numbers
pe names that include

(diagram 1).
|“ .“ @ ,: { Directions: 1.Answer the questions on the : Locatio
e 4 Dae e e S e e : Mass
K :f)_‘— -” ot ongton? [l In the table 3 . and neutrons for each a
Lithium-6 Add
prrotgns =3 . Protons Kl Looson
st e TN
- Electron -~ Ltext Add text :
Thi =] se e o i Add text Add in th
IS Su pp I ement hel ped il"l I I s so important? "Le"?'bm’c:“_'é‘:_g;;g gy —{{dentity the number of protons, slectrons, and neutrons. = Aod, © elements below?
. a types Of StUdents I h d in many of our =l 11 ——
|n the ClaSSfO ave is used in radiot Na electro = i
om. They a I I ag ree that .t i 4 is?tt;pas s:?u‘ﬂ Sodium "E’Ufn:mnss_=
. 1@ alpha particie! B
resource- AI ITIS an effect|ve )ns. These ions ¢ . - ! 23
exa nd ra A rent, the smoke 4 of protons: [ |
5 icine used for th | i #of protons: | #  [# of protons: | #
yount of activity i ! - | 10
sy e e Tl e | S
s ] - 2 ; i |
3. These are ont 4 of neutrons: | # : Neon S 90N .
ons: | e of neutrons: LEl s ot neutrone: |2 o Neutrons =

an find throuah 1




emicai reactions and naiancing

equations Science Readinc

ange

Chemical Ch

do you know oné has occurred?

is happens,
it on for too long? When this ha
oo “b?ack. This is because a chemical

nge, and how
microwave a
at the bottom looks

Big ldea: What is a chemical cha

d popcorn in @
Have you ever poppe
you get a distinct smell, and the popcorn

Covers
chemical Change —

fine;

heated for 5 minutes to

= nr%.
E o D ’ '
gl Com kemels being kernels.
t ‘ : pei for 2 will burn some of the k
x o h e r m I Gam kemels 5€' he:omr: is a physical g gm:nc?;nieces represent a chemical ?t happens to the
minutes to create pop These bu ‘eces are no longer corn. gy?

change; the substance is still comn. change. The burnt piece

Change vs. Chemical Chang® a chemical change. In a physical

al . d -
Fwalc ifterence between & physical chang® &7 pstance. An example of a physical happens to the

@ in d atu
There is one main . but it is stilt the same su eyl i up of water i
E n d o t h e r m I c change, the subs\anﬁair;asg?rs its form, DUL A 18 = tums to ice. The ice is stil made ub O T @ e re?
change is when you

molecules; they are justina
actually changes and turns |
longer corn (Diagram 1). Th

Tl Dachground  Layswis  Theme  Tranation

ombine with a lot © ‘an endotherm; .
° PY oKy e color change ar : Directions: 1. Read the information on the left. 2. Use the red circles on the left to identify key words. 3. Answer the questions by fmic or exothermic
Odor a + answers and key detalls onto the right. 4. Write a one sentence synthesis statement that explains the big idea of the text.
mics Ve Ts P P S o A P R R B B A P S B A PR S AT
m I I n Evidence of a Che Ina chemical eaction, the bonds batween the compounds are | oy Exothermicand ~ GUIDING  What happens to the energy d
broken apart so that the atoms can rearrange and form new X Endothermic QUESTION chemical reaction?
Diagram 1 pounds. It lakes energy to break the bonds, and thenenergyis b |
) released when the now bonds form. The law of conservation of Capea s - = i
Evidence of a chemical energy states that energy cannot be created or destroyed; it just KEY DETAILS
3 - gnergy chang moves from one object to another. The difference between the R - e el i e as R
includes: energ, ar amount of energy required and the amount of energy released
change, gas uctio . determines if the chemical reaction is an exothermic reaction or an Add text
+ —-~pipitale endothermic reaction.
Exothermic b [!:':_-1—_-.1
Some reactions release a lot of energy when they form new exo erm =
bonds and only use a small amount of energy to break the original th ic / endothermic

bonds. When this happens, the chemical reaction gives off energy.
I This type of chemical is an ic reaction. Exo-

means “to go out” or “exit” and -thermic means “heat” or “energy”. - . . —
¥ obse In this type of reaction, energy is exiting the reaction and is - ! KEY DETAILS
ing for released inlo its surroundings. The energy can be in the form of F e T e e N T e T

My students loved working with a partner for this sl e RN S Addtox

e: The When you burn wood, the surrounding areas get warmer, and light
soriy ot ey bl el oo g
activity. It was a great way for me to introduce o or — g

exothermic / eéndothermijc

chemical reactions to them.- The Classy Teacher v iyo ) f _,d

M, the container gets

| is this and how do you

-_‘—__‘_—‘__——__'_‘—

© Adventures in ISTEM



[ :
ohnic and Covaient compounds anc

Covalent CompC unds
valent compounds and how are they formed?

Big ldea Question: What are O
the stove the sugar will melt and turn into

loni
m po u n d S If you put sugar in a pot and put iton
caramel. This is because sugaris a covalent compound and is held together by weak
bonds are formed give it certain properties. efine:
oy Whatiis a covalent b
ond?

bonds. The way these ed give
C I t ‘?mgmm y ithium Fluorine Fluorine
ovaient comp ©
S lonic bonds formed when electrons are Covalent bonds are Iormedhen the ( The Per iodic T;
electrons are shared between the atoms J 2 ab,e Of E ,ements

Covers

° \ transferred and ions aré formed
h e m I ® Covalent bonds ’
o n The type of compound an atom will form is dependent upon the number of valence B 13 14 1 51
electrons it has. Metals generally have (g taucunlonc electrons so they will lose ‘Be 617 18
their electrons and become jons. Whe! ' .
become ionic compounds. Nonmetals He
they gain electrons from metals they b . (@  Background  Layout~ Theme T "N AT ’
ionic compounds. However, that is no : . , . 6 0. | F Ne
Nonmetals can also share their electrc s ‘ : ‘ : A" S
1 ons: 1. Read the i . s 9 Bl
electrons they form covalent bonds ar { answers and m"mls L“:“’o":‘:;'f;'°’;*h\;::-aiﬁ Us:; the red circles on the left o identiy key words, 3. An {’ SLCrlar
P PPt ntence synthesis sta ¢ . 3. Answer the questions i e B
Diagram 2 Hydrogen only needs one rmore e ——— Remonk Uiet exiuina fie by e 0} the 6. YRS BN |*Se "B ==
electron to fill its shefl. 1t will o nd bkt stome b socompleh s, 7 tanlc P e | e " .Br _Kr
share one electron with OXygel bu oxygen neecs o valerce G 8 0 548 Wohos o Compounds ionic compounds and how arclill - .
which will share one back in : m?m::,:?;’;;‘:;ﬁso:m”"“ﬁ“mmlfm Ll || | X —— _ = o Te N Xe
. return. ] mimsmamﬁx.mﬁh&mmﬁm R Y DET: a B -
Sharing Electrons " seseroseeae vyl
Wh hare electrons th e o e
en atoms share electrons th lonic bonds gve lnic compounds certan propes
number of electrons one atom share E:;';,xm:'mg‘v: mfg m comp";mz"m"“ o
example, if an atom of hydrogen she [l P 005 e o & st s How are ionic bonds ::Ore electrons
one electron back as shown in diagr stweun pose and e 3 proin i poiomerlccphoros I their shejj?
T h' manv electrons that you need to CO! . they are in ::,.'::.'_',,"';‘:";;" easi in water. Afun fact s thatwhen | Create? oy
Is resource really helped m 3‘&( diagram 4. can conduct electric current as shown in
y 7th graders . trol e
better than when we started understand chemical reacti oy
started. | reall : ons . .
. . y appreciated th en
questio the extra o -
h ns. | always get my students to write more b space for answer L - o
: | SYNTHESIS SENTENCE: " S —— =
ave room. The reading was : e but most paper do not oA 2T P O T R NS T
great, | will be buying more from y A ies - | Add text Rt B s of 6ach
ou. ALL m yon!
y nw
| e ——
atoms of

st
udents need to read more & this does. Thanks!- Shelly

v. 1 yuy cOmb!n
each will yo € Carbon (C} a
i nees 22 (©)2Nd 0xy5en (0) 10 make carpomar g
i :
Ao/ el GS i/ STEM



Measuring Matter with Mass, Vollume, an

Density

Covers

estion: What causes substances to float or sink?

easuri
Measuring mass and -
Diagram 1 e, A feather floats on
“—— water. It is less dense
than water

2scribe:

A rock sinks in water. It is lish the sente
more dense than water. Objects that :;es,
d throws a rock into the lake and they watch it sink. The ; —
| s a y dbjects that are dense than the liquig wiy g
oat,

A parent walking with their chi

parent asks them why that happened and the child replies, “pecause it's heavy.” The parent —e

then throws a feather into the lake and it floats. Again the parent asks why this happened 3 dense than the Jiqui

and the child replies, “pecause it's light.” These are very often the responses children give ;e P iquid will sink,
or sink but they are incorrect. A paper clip is light and yet if placed in 1¢ density of each object

for why objects float
water it will sink. On the other hand, 2 cruise ship is heavy and yet it floats on water. How is .

Densit
S I y that possible? It all has to do with density.
To determine if o= hetance will float or sink, you need to know two things. First, you volume = 2%
need to know the d 4+~ Lnnw tha density of the .
liquid it is in. Subs' s

substances hatal 0 A
the rock is more d ' Direc;l'i;m
- e i "
1 answers and kff.?.ii’.i b left. 2. Use the red circles on the leftto identi
right. 4. Write a one sentence synthesis statement m';?: k;z_wards. 3. Answer the questions
hesis xplains the big idea of the text

Why Ob]eCtS float or sink ! B
L T R, m, [ S

brick
| - —

= -1 What would you rather ca
of bricks? Bo! 1y, @ pound of feathers of QUESTION . —
more Iea:he,:;:;nmm are a pound, however it would m;?;:'d R KEY DETAILS
brick is more den: bricks to make a pound. This is because a P e e S e AT A e T
possistpopiden se than a feather. Let me explain. Density is the Add o
. s er in a given space. A brick has a lot mor A What i text
On April 1 space than a feather (diagram 1). © mater in s density?
= T f
Atlantic Ocean. .. i g;’:;mn;e Pow uch sty anaject hs, you i i
though the titan EOIT,:: (diagram 2). Thng unit :«m d:m:ll‘; m.—:::s / _r\‘ro!ume or —_ Density =
s uni
float because it Ol ot vl e 4 doty SO0 TRRe - | The object wilf
that there was The density of water is 1 g.fml_‘ mass by its volume, 100 g/100ml. QUEST ~ — _
a larger volum« . e DETALS
the tilal“lic hﬂ “ Diagram 2: = = S Rt 0N
i A
the adding of € Eral 110t day o o s 109 0 H—— dd text
______ than the m= DXV D =my D= 10g/ Sem? ki calculate density?
D camp Example 2: Wnat
g and voium‘:h;-;mm: miass when the densiy is 4giom|
m=DxV m = 4gfemd x Jemd m=12g ——
Exalo 3: What s the volume when & SNTLEDIS SENTENCE: (BIG IDEA OF THE TEXT |
at it the volume when the density s 8y/ | IEESTESS TR "-?Ew_‘_:,g'gﬂllﬁ_l’?_u OF“TEK:I_ lﬁ--_‘
e e e T e

cm® and mass is 4 g7
vamd v = dgi8glem? z
= 0.5m*
Add text

Great for di [
‘ or distance learning, used the reading articles

and questions with m
. y students. V
density unit - Melissa ey elprattorou

© Adventures in ISTEM



Periodic Table

Covers
Reading the periodic

Identify ang Define:
- What is the Periodic tabje?

: 

- Label the parts of the Periodic table.

- nonmetals
metalloids

The Periodic T
I that 1 2 . of E'ements
% ight see tha
things you notice? You rignt i
i i l , e odic table above. What are some are mainly H 13 1
t Looks: }he pfgg: tt:e periodic table are considered metaalrsé ig:::liis—mainw 1 4 1516 17
e o; g‘:zﬁ: ?;ﬁ side. The next largest category of ﬁ}ﬁgﬁ?ﬁomﬂ on the far left. The U - e
locate D QoS ‘on is hydrogen d ‘ el — — ;
. The exception 1S fIydros” he metals an & - >
ko :m ?fprgh;l:§:nts are the metalloids, which are found between t =t 48 B e
smallest gr Na e i ‘ § O
Metals, nonmetals ey i _ ey
of the Periodic Table — LALI'si FpF ==
’ ’ Categeries of e aiatee T e 2 example of a metal. i Ny fOSeS LR LS e .
The largest category L P —
metals. Metals are located t0 , -2 | Ga, 'Ge As “Se “Br g

® [ ] Elements that are metals haviw ‘ ' —— o UpapK
Metals are good conductors ¢ + Directions: 1. Read the information on the left. 2. Use the red circles on the left to identify key words. 3. Answer the questions WCd” n"Sn ShITT.
I e m I e a S are usually solids at room ter + answers and key details onto the right. 4. Write a one sentence synthesis statement that explains the big idea of the text. M b . Te A |

i naleat 00 e j i
They are ductile and ) There are over 100 elements on Earth. Even though they are GUIDING __H j ™ e
ullzd thin and pounded into oy e, some have srmiar physical and chemical woporios. [TOPIC Periodictable  olipea) Howis the periodic table org ) 5 T! Pb " Bj
p[ hard. An exampie ofan imost 150 years ago, ists tried to organize the i e e i e N
also -

into a tool that would make it easy to understand the properties

we use copper for cooking @ and ics of the el Atthat time, there were only p KE_-.Y‘ nzreu,sh

e ® ® 56 known elements. Dmitri Mendeleev organized the elements in || ESgessspemmemues -~ - o e o
f a noi such a way that it left holes where he thought the missing "
Neon is an examp!e 0 : elements would go. With his organization, he was able to correctly Add text \
predict the properti Pt

of the missing e} . His
tool is called the peniodic table.

Dmitri Mendeleev organized the elements in order by atomic x

mass, while today's modern periodic table is organized by atomic

number. With this organization, we can see some paltems \
develop that help us predict some properties of the elements. The -
slements are organized into rows and columns (diagram 1). Rows [ — . = T e
are called periods and can indicate the number of electron shells Il KEY DETAILS x
an atom has. For example, row 1 has one electron shell and row 5 I D e e R S S e = 2

has 5 electron shells. Columns are called groups or famifies and,
with the exception of columns 3-12, can indicate how many Add text
valence elecirons the element has. For example, column 1 has How s the periodic \
one valence electron, column 13 has three valence electrons, table organized?

column 16 has six valence electrons, and column 17 has seven

valence electrons.

Diagram 1

‘ ‘ | use the article every day for my gen chem students. i: R e snmess sevEnce mopcaor e ol
The articles are great and there is no prep. Just print
and use- Melissa




States of Matter and Phase Changes

Physical Changes "
icles in a substance when energy Is added or taken away:

Big Idea Question: What happens to the part

. me
at (decreasing ener ay): s in a substance slow down. As they beco Hfine;

Removing Heat stance, the particte water in a gas ges
When heat is remaved FO% ?13":: change from one state to another. For 9?;2‘::6 each other. The  Vhat is 3 physi
ess energized, the substance sta nsiclas in steam are moving super fast and co::stance s doai, o ysical change?
state can be called steam. The particles 8 Tl o is removed and the SUDSERZE 0 e siding  Vhat
tile attraction to ea 4 they get close togethe atis the definition of boiling
point?

. i : lly. :
particles have very lithé ot ncreases their attraction. Eventually, : called
d ; . This process is .
particles slow down. Th:ii:s happens, the steam becomes liquid water. T:;e,f even more. The atiraction =y
past each other. When {0 o to slow down, their energy decre h other that they huddie  13t1S the definition of freay: \
condensation. If the i :: ‘-‘rn::r:l;?:me point, they become so attracted to eav:(:: al‘ljed {reezing. Diagram reezing point?
Detwoon th?b:::fn“;epsagz: ?n‘ The liquid water rns into
ether an ’

| e S l:;:‘ixplams what is happening.
i ticles
. condensation 0GCUrS, the par
o gz:;me more aftracted and get closer

together. They slow down and sta;'t
sliding past each qrhar. _The exac s
. temperature at which _:hrs hgppﬁ:s

\_ called the condensation point. 1he

. 7 condensation point for water is 100°C.

ity: Fill in the diagram,

Layowts Thems Transmen

d Directions: 1. Read the information on the left. 2. Use the red circles on the left to identify key words. 3. Answer the questions by
=1 answers and key details onto the right. 4. Write a one sentence synthesis statement that explains the big idea of the text.

You are playing soccer and kick a ball at the goal, but the ball GUIDING What effect does friction have o

Just misses it. The ball rolls past and eventually comes to a stop. motion of objects?
y did it stop? What slowed it down? There must be some type SURSHION

force acting on it that is changing its velocity, slowing it down, = = _ e —_ -
and eventually making it stop. This force is called friction. | K

N
ST

R e St I N

DETALS

Add text

What is friction?

When freezing O Friction is a force that opposes the motion of objects. There .
more aﬁfﬁcmd h are two types of friction: kinetic friction and static friction. If you
h that the have ever tried to push heavy fumniture and it didn't move, then
S0 mMuc e you have come in contact with static friction. Static friction s -- — ———
The exact te pi happens when you try to apply a force to an object to move it and m - KEY DETAII.S_ T

it does not move. Kinetic means moving, so kinelic friction occurs IS i

e

is called the fret
for water is °C

g

when you apply a force 10 an object and it moves. When you push
the haavy fumiture, the second It starts moving is when it Add text
es kinetic friction (diagram 2). What are the two

types of friction?

e —

| Diagram 2 |

h__—-_-_-_-—_____“_‘*———__

10 a liquid state,

After completing the first part of the assignment, the o subracting

emselves. In otf
In both instanc!

students completed the illustration page as the activity page (water molecuk
in their interactive notebook. They copied the illustration and ’ ’
filled in the blanks and then answered the questions.- Linda

(=]

:
L~
-
-
-
=
-
=
-
-
-
z
i
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hermal energy with conduction, convection,

and radiation

Radiation
is thermal energy transferred

Define:

through radiation?
atter. 1. Conduction?

es not require m
l I ‘ ‘ ’ iation is the only way of transferring thermal w:rc_‘;‘y uij;a:“caise oot & \
I Ha}dnano through electromagnetic waves. e iriigria gy
Hadiauon_transfers the object causing the particles to increas
I transfers its energy to the |

The light waves from the sun come in contact > Thermaj Conductors?

h through radiation. .« increases their kinetic
s SL:tr"ctlf: :: ::: :f::osphefe Sd 1 pamc‘esr? nul':rn f’r{aﬂ?n'&f'temperawres- ey
with the partici€ mperatures are hotier t for a longer
energy. There is a reason summer tempe reach the Earth in summer and stay I

; arth  Insul
the angle of the Eart S cant energy being transferred from the sun tothe E ators?

Big ldea Question: How

the amount of therma

: l l u e c t i time. This increases \
through radiation.
l o l l 9 4 fel: Use arroy, ‘
) /—h itances :

. . - R @AR-G N [0 Oechgrewnd  Lavot= Thems  Tissition ) . ) , ) . . , ) 'ca CUbe on ﬂoo'-
: Directions: 1. Read the information on the left. 2. Use the red circles on the left to identify key words. 3. Answer the questions by
nadiation is also ho : answers and key details onto the right. 4. Write a one sentence synthesis statement that explains the big idea of the text.
-] (S < e
mal energy from ! ;
ﬂ’\ef inetic energy. Thi ) Radiation Is also how thermal energy from the Radiation QGU% ga[mmm'hm[""a‘;mmzr
their kinell campfire can cook a marshmallow. The thermal energy
from the fire reaches the marshmallow and causes the _
particles to increase their kinetic energy. This, in turn, QUESTION - Nares

cooks the marshmallow.

— Add text

\ good ther,
H diation b mal ¢
&7 i M

—_ < Radiation can also be used to cook food in a
Radiation can al¢ microwave. Microwaves are a type of electromagnetic Metal spoon
electromagnetic waveé wave. The thermal energy from the microwaves come in
i in the food ¢ ‘ contact with the particles in the food and increase their
particles in kinetic energy. This, in turn, cooks the food.

_SYNTHESIS SENTENCE: (BIG IDEA OF THE TEXT

e R R O

Add text

My students used this while waiting for the science
experiment to be set up. They were very engaged. They are
just the right amount of reading and comprehension —
questions.- Mary

[ -y
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In : '
cluded: Synthetic Materials vs Natural

Resources

overs
' Synthetic materials
Natural Resources

Impact of Synthetic vs
atural

Natural Resources

What makes up the malerials we use every day? Natural resources are substances Of Processes that are
essential for our daily lives without human intervention. They include materials like wood, cotton, and
|eather, derived from plants and animals and used 10 make various producis We rely on.
can be classified in several ways, providing insight into their origin and sustainability. efine a

biotic and abiotic resources. nd Describe:

Natural resources
tion is based on their origin, distinguishing between Defi
such as timber from trees. wool from sheep, and fish ine synthetic
material,

One primary classifica
Biatic resources are derived from living organisms,
from ns, making them r ble as long as their ecosystems remain nealthy. Abiolic resources
obiained from non-iving sources include water, air, and minerals fike copper. iron, and gold. These
nonrenewable (diag m 1). R ble res s, such as suniight,  Yho
y available. Biological tare polymers
made from?

resources can be
wind, and air, are naturally replenished over short periods a
resources, like crops and forests, are renewable if managed sustainably. Nonrenewable resources,
including fossil fuels like coal, oil, and natural gas, cannot be replenished once used or take milions of
derived from ancient organic mattet subjected to heat and pressure st \
's crust, three exampleg
of synthetic materials

ars to form. These fossil fuels are
over millions of years. Similarly, many minerals are nonrenewable; although abuf
economically viable concentrations are finite and can be exhausted through mining.

Synthetic Materials

. 1
sun

(sotar energy)
We use natural resources in various ways @ssential for human survival and comfort. Wood, which is solid d
and sturdy, Is used for building houses and furniture. Cotton, which is soft and breathable, i ideal for plastic
making clothing diagram 2). Leather, which is rigid yet flexible, is used for crafing durable bag Crude
shoes and bags. Other materials like sand and rocks, mined from the earth, are used i construction and oil
manufacturing. Freshwater, which mmakes up only a tiny percentage of all the water on Earth, is essential
for drinking, irrigation and industry. Soil, which takes hundreds of years 10 form, is necessary for growing
ater and arable soil are crucial for the survival of human
‘Ynthetic materiaj
Diagram 2: Use of cotton S created?
In conclusion, natur e
and services + '
and minerals, thes¢ '
applications. Undel + 1. Foad the inlormation on th lefl. 2.
S e Use ponses _________________-
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Motion, Speed, and acceleration

Science Readinc

Covers
Speed

Big ldea Question: What is

You are at
acceleration as
definition of acce
object plus its
direction changes,

ared light. The light turns green
he increase in spee
leration is the rate at w

irection. This means j
d“ec:;?rt;oth its speed and direction change.

Acceleration

acceleration?

and you acceler
d. but that is not the real def '
I hich velocity changes. Velqcn
that an object can accelerate if

ar faster and faster

ate forward. We think of
inition of acceleration. The
ty is the speed of an
its speed changes, its

Acceleration

The person presses
until 5 seconds later they are m

ing the ¢
on the gas pedal moving
oving 20 mph.

=0

10 mph

—c_hange in Speed or Direction
Looking at diagram 1,y
moves away from the stop S
acceleration. Wher,
slower. This decreé
object can also ac
moon orbiting aro
does not change
changing as it ort

Velocity
Motion Graphs

Diagram 2

ou can see the speed of

the car movin

g faster and faster as it

- sitive
: % ; od is referred to as po
ign. This increase in SPEET 2 1L T v will move slower and

p
iad';g e __hs below to learn mor, O headmg
p _can_ give you a Jot of Diagra
mation if yoy know what o i |
I - N . ; : itron J

:rg 3,(- Scientists yse Iabe}l’s loa;:I 5 ‘{ i > ]

¢ e graph (diagram 1).0Ona £ =

; grapr?, the time goes at the g .

) gi:xrsj. !t represents how long 5”

§in mo'fr.ng. For Position/time

pos1_tron or distance is it
on the side (v axicl i at...... e

+ Directions: 1. Read the information on the left. 2. Use the red circles on the left to identify key words. 3. Answer the questions by putting :
+ answers and key details onto the right. 4. Write a one sentence synthesis statement that explains the big idea of the text. 1

Objects rarely move al the same speed all the time. For
example, when you travel from school to home, sometimes

move faster than others—sometimes you even stop for
short periods of time. When we find the speed of an object,
we are usually finding the object’s average speed. To find an
object’s average speed, simply divide the total distance an
object travels by the total time it takes to travel that distance.
You can use the triangle method, as shown in diagram 3, 1o
help you with the formula.

Calculating Acce

My students did well with the ready-made lesson and
it makes it easy for me classroom the educator and
my homebound students. It allowed me to provide
meaningful instruction to students.- Dorothea M.

9

ram 3 What is the velocity of an object that

s._g_ moved 100 mies west in 2 hours?

. 100mies V= 50 mph

“D"" o
D=§xT “Many times the letter (v) is used as the

when locking for velocity

To find out how fast Michael Phelps was moving in the
2008 Summer Olympics men's 100 meter butterfly, take his
total distance traveled and divide it by the total time it took.
Michael Phelps swam the 100 meters in 50.58 seconds,
giving him an average speed of 1.9770 m/s when rounded to
the nearest millionth place. Milorad Cavic swam the 100
meters in 50.59 seconds giving him an average of 1.9767 m/s
when rounded to the nearest millionth place. That is how
close the race was and how close their average speed was.

Speed and
OPIC velocity

QUESTION

How do you find the
average speed of an
object?

GUIDING hatis the difference between speed

and velocity and how are they
QUESTION calculated?

KEYDETALS
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Newton s laws of motion Science

overs

Newton’s 1st law
Newton’s 2nd law
Newton’s 3rd law

:j.r;eally like this resource because of the
ifferentiation. | like that there are practice problems

for students to
complete and questio
n
text as well. - Byranna T. hesedonthe

Big Idea Question: What is Newton’s first law?

Have you ever wondered
it keep going fore

pall would land. However, if you W

diagram 1:

are acted upon by another fo
the initial force it will kee

the forces acting on the ball are air resis
¥ i Loan moving until it comes into contact with another

space there is no air resisteg
object’s gravitational field.
point is that it would keep
referred to as the law of it
wants to keep moving at'
velocity.

Newton's first law ht
zero, acting on them. T
object. Forces that act i
opposite direction are St
palanced and the object
continue to not move, o]
north. If the net force is
t~rma b pither speeding

s caus

e

.

rceist
Jject’s

ys in ISTE!

ver, or would it eventually stop. If you threw a bal

According to Newton’s first law, obj

p moving at the same velocity until another

Newton's First Law

what would happen to an object if you threw it in Sp:
Il on Earth, eventually that

ere in space and threw a pall, it would keep moving at the

with Newton's first law, the law of inertia.

When a baseball is thrown on Earth, it
will eventually fall to the ground.
However, if it is thrown in space, it will
conlinue to move at the same velocity
until in comes info contact with the
gravitational pull of a large object
such as the Moon, the Sun, or
_ another planet.

ects will keep doing what they are doing unless they

rce. In the case of the ball being thrown, once you throw it with

tance and the gravity of the Earth pulling it down. In

_._— 4\ _Tha

- m - f
R FE-Q N\ - [0 sshgmond iyt Theme

ace? Would

force acts on it. On Earth,

Qﬁ:::tand dﬂ.gcﬂbe:
is Newton's second law?

wton’s second law?

Vh
at are the two Parts of Ne

+ Directions: 1. Read the inf; i
information on the left. 2. Use the red circles on the left to identify key words. 3
. 3. Answer the questions by putti
putti

i_ answers and key details onto 7 :
fr—— —_— I_hit'?!!_ -4-‘-‘?!130. .a_qm sentence 5‘1'"!1 1esis statement that Q’-'Plains the b'ﬂ id
e ea of the text.

£-4-3-2-1 Blast off! That is what Diagram
hear when a rocket goes off. l!youlm;wk.l " -
the rocket, all of the heat comes out of 4
m:amandwsnnsw\m. The rocket E
ane.goesup.l—lawcanutmmup e
it force of the rockel is pushing b
? The reason has to do with How doas the rocket
Newton's third law. wmmw"':m

Ihrussters 5 pushung down?

W{N;Son's lhf:d law s_lalss that for every action there is an
e ool oy
; is
iro;nhrocm s thrusters push down on I::.;lrl:):gnd Ihe. vk
?;ag?:m buzﬁk upon i:wlhem::kf‘l hw:h h:: equal BITKJ;Jrﬂ oﬁw
5 4 L
s m&'ﬂ:ecn slicter sters push on the air, which

Diagram 2

Acvon, Action
The person - The thrusters of the
pushes down . w rocket push down on
on the chair the ground and the

opic Newton'sThird  GUIDING
ke QUESTION Yhatis Newton's Third law?

s Y DETALS
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e T

Add text

What is Newton's
third law?

_____ KEYDETALS

Add text

S e T

How do rockets go
up in space?

and the chair | = ground pushes back up
PUSHES UD OMggenion o on the rocket with an
the person wih Reaction 0qual force. Once in the
an equal lorce air the thrusters push on
the air, which wil push
back on the rocket
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Conservation of Energ
Science Rea

1INC

y KE and PE

overs
Kinetic Energy

Define and Deserip_e:
1. What is the definition of

2. How is potential energy differ

Identify:

potential energy?

Potential Energy

ent from kinetic energy?

picture (elastic,

3. Which ty

Potential Energy
onservation of E

nergy

elastic / chemical / gravita

4. Circle the picture that

tha

‘ AMAZING resource! It was VERY easy to use and not
overwhelming!- Morgana R.

STEN

pe of potential energy is in the

'‘at is kinetic energ

?
-et's say yoy ha 4
ve a bowling p
sand. Which : 9 ball and a golf pg
. sational)? one will cre all. You dro,
chemical, gravitational) 5210101 Work 10 move e s 212%" 1982 I You said the pocr- 0™ the Same height on
s the ability to ¢o this wor: bs: nd aside and cr eate the hole : "0 ball you are correct, |t
N, or kinetic energy. Kinetic ecaUSe of their motion, Th s Wdrksi the balls are dropped, they
15 that have more 0 nergy IS the energy an objct b S transferred into energy of
are moving faster haye m o kin ;::because of its motion
! ener '
O we calculate ki gy.
A netic ener,
;emuch kinetic energy an obj gg;? Diagram 1: bowr ho Da e
\ ote M G P pendent upon jts mass and its S. a golf bajf
| ataetic 7 chemical / gravﬂh“ﬂ“__ tir snae—.. . 5
- 0.25 kg
.
: Dlrac-ﬂons: 1. Read the information on the left. 2. Use the red circles on the left to identify key words. 3. Answer the questions y
+ answers and key details onto the right. 4. Write a one sentence synthesis statement that explains the big idea of the text. \
_ ¢
H beeninab r? As you hit another Conservationo!f  GUIDING
howkon, your ca moves & Wil backwrd. This s bocmse some. [TOTC. anarcy QUESTION hat s the conservation of {
f the energy from the other car gets transferred to your car
causing you to move in the opposite direction. This transfer of i ——————— -— —— — v
energy Is called conservation of energy. Conservation of energy QUESTION KEY DETAILS
states that energy cannot be created or destroyed it is just P Z e e e Sk T e Mo \.

transferred from one thing to another.

Diagram 1

- .
After the two cars coliide, the energy is transferred between

the two cars causing them lo move backward in opposite
directions.

Add text

What is the
conservation of
energy?

AN

KE = 12 (m
KB 12 1o e

#)
0.

In a closed system, or a system in isolation, the total amount
of energy between two objects before they interact and after they
interact is the same or equal to each other. To simpiiy this, we
will make each car a system. The first car, system one, has an
enargy of 5 Joules, and the second car, system two, has an
energy of 1 Joule. Joule is the unit for energy. Combined, the
two systems have a total of 6 Joules of energy. When they
interact, some of the energy Detween the systems is ransfered.
After the interaction, system one now has 3 Joules and system
two now has 3 Joules. Combined, the two systems have a total of
6 Joules after the interaction. This transler of energy can be
transferred into heat energy, mechanical energy, electrical
energy, light energy, or chemical energy. Look at diagram 2 for a
visual understanding of this concept.

=y

—

KEY DETAILS
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P s T e

Add text

How is energy
transferred from one
object to another?

ds up or slows down
3 . z .
? same kinetic energy no
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Forces Science

Why do objects fall to the ground?

F [ ] [ ]
r I Ct I o n Big ldea Question:
Fluid Fricti v @

Ul riction e b

= ; i top of Newton's heal
tory of an apple falling o i iy not true, he  Pare/ Contrast.
You hieva prosscy hle:vri:t:;::egal gravitation. While that S‘,? ry is probably W are tension atnd co :

him to come Up WAL U0 aWhat is the law of universal gravitation* Mpression similar ang different?

. r : i ith the law. o in the Universe attracts
A I R e s I S t a n c e e c:‘):elup ‘:f“:":i"efsa' gravitation states tha! a"“g:"?e: l;?mn;;fuirv:rﬂhing with matter has e
e law : i its center.Sta ) sy
: the Universe to its C oes the Earth :
other objects of matter i7 This means that not only d ty, an ant has gravity,  /: Does the o

; ity is a force of attraction. Thi il has gravi — bject repr, )
ravity, and gravity IS & 0 - ravity, your pencil has g Present a tension f
gravity. but Jupiter has gravity, you have gravity is dependent on thres 5 31 or a compression force,
6 —
A

5 ravi
en a single hydrogen atom has gravity. The amount of g i 4 the distance between
ev

nd object, &
factors: the mass of the first object, the mass of the s&col
tension / Compression

Gravity =
Elastic Force: Tension

Elastic Force: Compression
Buoyant Force

fine and Describe:

Nhat js tension?
gravitation when an apple fell

‘ \
9 hit him on the head. hatis compression?

goes, |saac Newton

A sery taw of universal

came up with the

ﬁ - Directions: 1. Read the information on the left. 2. Use the red circles on the left to identify key words. 3. Answer the questions by
+ answers and key details onto the right. 4. Write a one sentence synthesis statement that explains the big idea of the text.
S s craezaaa B PP P P PP
You are playing soccer and kick a ball at the goal, but the ball 5
just misses it. The ball rolls past and eventually comes to a stop.
did it stop? What slowed it down? There must be some type
force acting on it that is changing its velocity, slowing it down,
and evenhuslly making & sion. This force ia called friction.

D AN AR LIRS LR BANE Ui A L prin

9

Add text

What is friction?

Friction is a force that opposes the motion of objects. There
are two types of friction: kinetic friction and static friction. If you
have ever tried to push heavy fumiture and it didn't move, then
you have come in contact with static friction. Static friction
happens when you try to apply a force to an object to move it and
it does not move. Kinetic means moving, 50 kinetic friction occurs

g when you apply a force o an object and it moves. When you push
] the heavy fumiture, the second it starts moving is when it
experiences kinetic friction (diagram 2). What are the two
- — — types of friction?
Diagram 2 [ |
two ¢ 4 4 : >
- b = <3 T ||ee—— —
This was a great help for some of my lower level - e T PR TR
than o Tl | PR

students who needed additional reinforcement on the o2

concepts.- Trisha H.
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Included: Electromagnetism Science

Readinc

Covers

"/ Electric Forces
Magnetic Forces
./ Electromagnetism

. A i :
magnatic fields. Inside YOUl RO F o o nvents into sound Waves. with a magnet .. ‘efine ang R
eloctrical signals 1 Wmmmc:mymws Tike Iron. Suppose youve e?m a fundamental aspect of magnete Define legte Wi
s ‘i.’ﬁ“:-.fs’afé‘i;m it, In that case, youe wm;?; powering electric motors. electric force.
small m : ! 3

’ o =
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. These poles eithar AIVAC 1L ive force batween (ke

- North (N) and South (S)
has two potes: (N other—they go away due 10 ioh affect nearby oo
Every magnel « acing each etic fields, which a ~ low do glectric fields work?
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poles (diagram 1). Magnets 1s0 Gouth e 1 can halp visualize these fields, sho aiding global navigation.
at two factors determine the oh

'h
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cling the image,
N the objects.
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LAY e
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£ compass
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Included: Wave (Reflection, Absorption

Transmission) Science Readinc

Covers

waler, materials can absorb

®
v Absorption T
i s N itted. mwnenmemmnalmsm
8 @, when sunlight hits a dark surface, such as asphalt, it gels efine an
y absorption is why dark surfaces can feel hotter than lightef C d Describe:
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Included: Light Waves Science

ght Absorption
ght Reflection with Mirrors

ght Transmission with Lenses and

angle of refraction

Light Transmission and Lenses

What happens when light waves travel through different materials? Light waves, which are electromagnelic
waves visible 1o the human eye, can mtil!rmmssbnamm.. jon. Tr igsion is the p s by which
reflected. For example, when light passes through

waves trave! through materials without being absorbed or
i h the fal ing us 1o see through windows.
‘efine
ansparent and D"cl‘lba;

glass, s 9
The transmission of light waves s on the nature and properties of the material (diagram 1). Te
to pass through them, enabling clear vision oplicaldwimﬂsudlas What ig re 2
nd os. and cameras, as they flection?

materials fike glass and water allow light
lenses, These materials are essential in everyday items such asw yeg)
aliow almost all the light to pass thraugh, providing clear and unobstructed Views. Transiucent qmorim. such as
rlhimabma.ancwigtd!o pass through but scatter itin dﬂamntdirecwns.mwmgobimmm 2
Iate n lampshades, privacy windows, and showelr doors 10 Zxplain the law ia
ection.

frosted glass of
other side invisible Thase r are ty used i y
diffuse light and provide privacy without completety blocking the light. Opague materials, like wood, metal, and
ss through them and either reflect or absofball!hellghtm| hits them, making
and ﬂfy; \
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{hem suitable for creating solid barriers and structures where visibility 18

raw the
e angle of reflection borih
e
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X Picture sh
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¥ adms‘whmeﬂmyhﬂpwmadnglﬂwtwmadewimngemmomﬁnah\r

for people with nearsight
diverging the light pelore it enters the eye.

transmit th
light o transmil
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Included: Digital and Analog

Signals Science Readinc

Digital Signals . —
: our fast-paced world? In today's dngﬁa! age, com:r:un\c;fmmm% Wusn‘;ga
thank: ital signal igital signals are ) imp P gawsl foseit
¥ ations s;:sbgdmﬂd 1s. Tt;saslgnahmmebaekmm of modem communication ystems
fomh!nt smartphones, and digital devices. " 1), which uses anly two digits: 0 efine ang 5
nternet, led binary code (diagram 1). ; We scribe:
Digita! signals are croated

3 Define digital «;
and 1. Each digit in this bina ' pach consi - igital s
1. Each “mmmﬁrﬁwmb bits, they form bytes, Jntdi g Ignals.

4 pisces of information, such as ¢ ont of eight bits. In digital \
combinations of el edby o pinary code 0‘29:;99";:,,““,6“ impuises that oy mnaelle  Whatls bi
the letter 4 i in o highly
For axample, 10 encoding process involves converting P i iy system's simplicily MoKos inary oode?\

S8
- P t computers p{u‘.'eﬂsn ¥ .
e mmwm e ampanents’ onlof states, ke tranSistors 8 580 (0P gy aciitating rapid and

Covers
./ Digital Signals
Analog Signals

ing to the binary

? o stalis ¢o tify:
components easily 5_"'!“7“ :’::“n no.
. processing
reliable data transmission 3€ the table below to decip|
Diagram 1: Binary code rl'mlli

Fi h :
The binary sequence 11010110 ving binary code: 1101000 11 o2t five-letter wo

binary 110000 rd is representeq
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Properties of Waves Science
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