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ea: The basic rythm cof breairing is coniroled by the chemicel changes thalt occur when we carry out difierent

erter, a cluster of neurons located in the medulla  aclivities. Although the control of breathing is involuntary,

oblonga‘e, siluated in the brain stem. ~ve can exert some degiee of conscious control over it. The
This rhythn is adjusied in response 0 the physical and  diagram below illusirales Ihese conlrols,
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BIOZONE
Worktexts

Combine the very
best features of a
textbook ....

.... With the utility of
workbook




Worktext

— not a traditional textbook

Our worktexts are

® worktexts - requires direct
with content

® Students write answers directly onto the
page that forms a

@
® for accessibility
® Many activities

® \aried content delivery




Self-Reported Grades

According to educational research,
one of the most successful
pedagogical tools leading to
student academic achievement is
self-reported grades.

(Hattie, J. (2009) Visible Learning)

Teacher
effects

Developmental

effects

Q

Reverse
effects

N
o

o)

Effects

Effect sizes greater than 0.4
accelerate student learning

Influences on student achievement

Self-reported grades
Classroom discussion
Rehearsal and memorization
Feedback

Direct instructions
Classroom management
Cooperative learning
Inquiry-based teaching
Ability grouping

Homework

Mainstreaming and inclusion
Class size

Co-/team teaching
Mentoring

Lack of sleep

Retention B -.32
Boredom B -.49

B 1.32
I .82

K
I .70
B 60
B 52
40
S 31
S .30
29
27
21
19
12
1 -.05

Visible Learning is a synthesis of
more than 1,500 meta-studies over
90,000 studies involving more than
300 million students (the result of
nearly 30 years of research about what
works best for learning in schools)



How can students self-grade with BIOZONE?

e For each activity in the worktexts,
full and correct suggested answers are
provided in the Teachers Edition and
in the BIOZONE World platform.

 With teacher guidance:

> Answers can be provided to the
whole class at the completion of the
activity, or

> In smaller groups during the lesson.

Comparing Virus and Cell Structure

Key Question: | low does the structure of vinises compare ta the structure of rells?

» A virus is an cxtremcly small, infoetous, and highly specialized intraccllular parasitc. Viruses are discase causing
agenis [pathogens] that replicaie [repmduce themaelves) only naide the living cella ot ather argreams They are
nol considersd living easelves.

» Viruses are acellular, meaning they are not made up cf cells like the prokaryotes or eukaryotes, so they do
not conform 1o the cxisting criteria upon which 2 five or six kingdom dassification system is based. Viruses arc
metaholically nert until they are insde the host cell and kyzcking ifs metabolir. machinery to make new vira
parlidles. However, Uwy ars ollen classiied as micoorganisis, dong with other Uny living oigansime.

» A typical virus contains genetic matzria’ (DNA or RNA) encazed in a protain coat (capsid). Some viruses have an
additional membranz, called an envelope, surrounding the capsid. Many viruses have glycoprotein receptor spikes
on their envelrpes fhat help them o attach 1o surfzes of the hoat rell they are inteching

Classifying virus types

» Viiusss vary greally in lhein appesianoe as shown below.

Giycoprocedn colkae medate atfachment
10 e NOSE CRIE recapiorns

Two coples of | /ral envelope (Ipoprotein)
single stranded | {

Structuove of Y, an Structure of Ebala vines, an IINA Slovivus Structure of Lambas phage, 3
bacteriophage that infec’s £ cof

enveloped retouinus that causes Edola hemomhagic ever

1. \Vhat ie the signficancs of viruses beng ncn-iving? Viruses are acellular, they have no metabolism by

themselves andiherefore require living cells inorder Lo replicate.

-NJ

I low do many viruses atiach themselves to the host cell that they are nfecting?

They use the glycoprotein splkes o Bhe viral envelope o attach to the host cell's surface

(Y]
.

Descrite the basic struciure of a generalized virus, identifying the structures the three virus cxamples above have in
common with cach othcr:

AVirus [s composed of a protein coat surrounding nuclear material (PRA or RNA). Al have some means of
recognising and Interacting with a host cell inorder o infect it (e g. tall Abers or glycoproteln spikes).

4. Desuibe lhe pupuse of the [ellovaryg
fa) Glycoprotcin spikes: Clecproteln spikes cnable the virus to attach to a host cell,

ih) A bactenophage's b tibers- Tall fibera 2nabie the phage to attach to ahost cel.

i¢) Protain capsid The proteln capsid encloses and protects the genetic material

The founders of virology

) Virclngy 15 the shidy of vinises ['nor ta the 1818 no ane knew
ol lhe exislence of veuses.

» Dimitr Wanoveky (7264-1920), 3 Russan botanist. was
panicularly inter=siad in what was causing diszase 1o tobacen
pants ||z used a very fine mesh to filter nut hartena from
an infectious solution but discovered the parick causing the
dsaass was small enough 1o traval through it.

» Following on from thesc findings, Dutch biclogist Martinus
Hejennck [ 1851-1!131) repaated the sxpenments on the
wbaccy planis. Hz discovered the "inlzclng solulon' could sko
infect other plants. Beijerinck idontfied the first recorded virus,

MV, 1obacco mosaic virus, and alzo coned the term virus'.

b IF wasnt unhl after eleckron microscopy was develap=d Hat
miciuscopes could visual ze viruses. In 1939, scwnlisls viewed
a virus, the TV, for the first time.

I . |

Comparing virus and typical cell structure

» Allhough boll viruses and single-celled oigansns are gouped logelhe
in structure.

» Many key structures present in cel s, that are requirad to perform life fur

lypical virus structure Nin
Lnvsiope
Protsin cozt, L« ‘ ’ 1|
Ny | Cell w.
\
Plasima \

membranyg,
N

Rikosome-
. S/
ﬁ Cylopkss

- \_ — .
Nuclaic acn/ \'SDchs (for attaening to “Faocll
(RMNA or DNA) spechic coll zurtaces)

Size Tywealy N O2-0 25 mm iength Szac T

5. Usc imformaticn from the labeled modzls abose and previously in the chaj
10 answer the questions below:

(7) What struchires ara present n anses and all celk? _Genellc mater

(L) Wha! stuclural lealures die absenl i a i, bul present m all cels?
subatances needed for metabaollsm, and orgsnelles.

6. Sclect two structural fcaturcs from Q5 (b) and discuss how their absonce |
Without cel! organciles such as mivochondria, ora specific place or

no mezns of respiation - which breaks apart glucose to provide en

memprane, the virua has ne meana to control the selective Aaw of :




The Powerful 2nd
Learning Moment

® Students write their answers directly onto
page - thereby forming a record of work

® Having students self-grade their work, and
possibly correct and improve their answers
is a powerful second learning moment

® The reference material, questions and
answers are all in one place - making for
easy revision

K2y Question: How has Covid-19 aflected tha environment?

Many czuntries want into soms level cf lockdown &s it became
evidert strong maasures wera needed tc reduce the spread of
tre naw coronavi-us. For many countries this meant tanning

ltay was ore of tha first Euopean

colntries tn report Covic-19 casas ltaly "

went into & rafional kockdown in March A %h
2020 In an atlemp! to reduce I1s spread. A
Within weeks a reduction |1 alr polluion - T
over fa'y was observed. Tha imagas

on the rignht show nitrogen dicxide

concentrations over taly in Marcr

2019 (‘eft) and during the lockdown Ir

March 2020 (right). The main scurce of

nit“ogen dicyide from human activities

is the combustion of 12650l fugls (coal,

gas and oil) sspacially fuel used in cars.

How has Covid-19 affected daily global CO, emissions?

Environmental Effects of Covid-19

traval, and clesing putlic fazilities, schools, and physical
places cf business. Industrial activity, energy demand, and
the number of vehicles cn roads fell dramelicaly. Scientists
nave been mantonng the ettect of these changes.
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The lckdawn reduced the demard for energy and aso reduced gL‘bal carbon diox de emissions (IZO’CW) S0, 'what doss his mean
for the envircnment? l\/vany countries have signed the Kyoto Protocol, an intemational treaty designed o lowar greanhouse gas
emissions and he p reduce the affeciz of giobal warmng. Carben dicxide is a greenhouse gas, 30 the reduced CO, emissicns
cbearved over lockdown are helpiul in reducir g the eftects of global warming. However, for the Kycto =rctocol 10 succeed, the
racuction in emissions must be susiained over a I'.Y'rg pe'ic-d Nost researchers FIGGICI tha! meimalnhg the low amission levals seen
Eetwsen January and May 2020 will be very ciffic il arce the warld returrs to a pre-pardemic lawe] of activity

Dally gicbal CO, emissions (1570-2020)
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@ 1. Describe some of the envrenmental bensfts cbserved during the Covid-19 lockdown: _

Dally global carbon dioxide em!sslons dropped significantly from 100 Mt CO., per day to around 85 Mt

CO, psrday. Alr poilution from nitrogen dioxide also dropped significantly as shown gy the nitrogen oxlde

cancentrations in the troposphers in laly betwean March 26719 and March 2020 (during lockdaown)

~

® 2. Suggest why scientisis do not thing tha rezuciion in emissicns will be sustainable after the ockcowns are lifted;

Ihe emilsslons dropped mostly because people stopped uging cars and other forms of vehicular transport

(because they were etaying hoine) and some Industries shut dovm or were reduced In output. Orice the

lockaowne are over, people will again be using vehicular transport and Industry will resume full production

capacity. It le entirely likely that the emissions will return to previous levels.

©2020 BIOZCMNE Intarnational
ISBN:978-1.93-8506633.7
Fhetocayyng prohibited
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BIOZONE has two NGSS series

e Both series have been specifically written for NGSS
e Both series are (DCls, CCCs, SEPs)

e Both series scaffold delivery of material using the

©Bi1ozonE € B10z0MNE ©Bi10z0NE © eiozon:

oy A - =S ©miozone
PHYSICS OF THE CHEMISTRY IN THE THE LIVING M—_
EARTH SYSTEM PHYSICAL EARTH& sPACE [§ BIOLOGY
NESS  INTEGRATING CHEUWISTRY AND EARTH SCENCE S C I E N C E S 11 - | ,

FOR NGSS

Integrated NGSS series Standard NGSS series
Integrates Earth & Space with 3 other sciences No integration with ESS - traditional approach
Longer activities, several concepts Shorter activities, one concept
Concept understanding is developed Concept understanding is developed over

within an activity a series of related activities



Standard NGSS Series

® \Written for the standard
(not integrated).

® Structured and organized on the
(DCls) of the
NGSS framework.

o Allows —
deliver the material in an order which
best suits you

) BIOZONE Student Edition

PHYSICAL
SCIENCES

FOR NGSS
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Koy Queastion: How did energy and matter move th-ough ecosystame when dinosaurs were the
deminant spacies?

Over the time dinosaurs exisied, from he Trassc ferbd, 252 million years ago, 10the end of 1he Crataceous
perixd, 65 milion years age, 56 species of camivorous dinosaur and ‘85 species of Ferbivarous dncsaur were
known to have exisled in Morth Amarica.

YrENNISaus (X was ar apex (top) predator of the late Crotacecus pesod, ending 65 mill on years agoe. It wes
cne of the largest land predalors to have aver edstad, measuring 12.3 metars long and waighiag 8.4 tornes.

T rex cbtdned its food by huitirg herbivorous cinosawrs, and somztines members of its own spedes, The
horbiveroue dincsasre dominated tho landecape and cblained frod by eating a wide variaty of plant-taged
natarials such as ferns. horsetails, clu>-mosses, conifers. cycais. and ginkgos

1. (@) How do you hirk wo could represent the Broding relaBionstips botweon he plamts, herbivorous dindsaurs, ard the
camivoross T rex described above by o simpie dlaigmm?

(b) Allite on Ea‘th noods enorgy to sunvive, Il anmals cbtan enorgy from the OC they eat, oither from plars o by
@aling otfer aninak, where 0o you Denk plams cbtan Ui enengy Tom?

2. Wial du yuu Wiek woud Dappen to e Creloveoss sousys e Uesa Dued abova B e nunbes of pluds kel sigoldlcanlly?

Predator-Prey Relationships

Key Quesiian’ Am the popuations of pedators and prey related and baw de they change aver time?

Do predators limit prey numbers? Fluctuatiors In hypsthatical populations

» It was once thought! that predators always
Imited the numters of their prey populations.
Whie this is often true for invertzbrate
predator-prey systems, pray species are vary
uf e regulated mivss by fuclors, sush as
dimate and the waslakity of food, than by
predaton

* In contrae’, prodater pepuatione ¢can ko
drongly allected by the availabiity of frey,
espacially when there is litle ity for
prey switcling, ie hunfing another prey if the
prefrmed one DECOMES SCRIvE,

» Predator and prey popJlaions may seltie intd a
Hatie wsallations, nhere the predotorn numbers
fllew thasa of tha pray, with a timea lag (righl)

of predatcr and prey

A case study in predator-prey numbers Bambeo plants as home tomay
In somre arees of Nortweest Inda, a namber ot wodlly nsect species, indudng lad/bugs

apl id specivs wolunice wid loed of Lamboo plants. o gy,

Tho aphide can damage he bambio pe much tha it Aptinks feud ol B banboo s, asd
i no longer able tc be utlized by the ocal people for thatadyhisys sra pradatan of tha

construction and tectils prodiction. aphids (baow).

Giant ladylne) heetles (Anisaleniniy diatala) feed
exdusvely of the wodlly aphids of bambao plats
There is sorre iMeres! inusing them as biokgial
contro agents 0 reduse woolly apiid numbers, ard
kit the ¢amages wooly ophids do to bamboo plarta.

The graph below shows the eletionsrip bemveen the
grant ladhbug beotlo and the woolly aphid, whey grown
in ennimllad labaratory conditinns

Sanpkiy wewh

1. (@) Onthe grapk atove, mark the two poins (using cilferon! cclomd pens) whore 1o padk numdars of weolly aghids axd

Number of glant ledybirds

plip3 Modeling Meiosis

Koy Queslion: How ic vanaton introduced inta the gametee formed during meioeie?

Modal ng meiasie using papeicks slicks can halp to undamstznd how meissis craates varation. Each of your somalie

‘body) cells contains 46 chromosones: 23 maternal and 23 palernal Therefore, you hane 23 homologous péirs. For
simplicity, the nember of chromoscmes studied in this exercise has beer reduced to ‘our, i.2. two homobgous pars.

s 9o é\ﬂ !lmﬂguﬂm 11.2 Modelling meiosis using popsicle sticks
e 1)

ee cppendix for equpment st

To study the effect >f crossing over on qenatic variation, you
will work n pairs o simulcbe *he inheritancs of two of your
own trelts atility fo tosgue rcll ¢nd handecness. This activity
will take 548 minubes

1. Record your phesohype anc getotype For ecch trad in the
tabe (right), If you have a dominent trat. you will no* krow
if you are helerazygous or homoZygoas for that trait, S0 you
van cheoas whe genotypue

2. Before you stert the simulctics, partrer up with a claismate.
Tour s wil combing wity thelrs (fertilizction) a° tre
and of the activity b praduce a "chitd”. Decdlda who will ke
Ferrale, and whao will be mele. You wil need to work with this
person again at itep 7.

3. Coliect four popdcle sticks. Thise represent four
chrymosomes. Color 'wo STIKS blue of mark them with a .
for patornal chremotomas. The plein dlicke are the malereal
chromasomes. Write your initials on exch of the four shicks.
Label cach chromosome with its rumber.

Lot four atihy dots with alivles to Step 2
det-rihe ynur phonoype and stick each

onto the ate chromosone. In

the thown (fight), the person is
heterozygeus for fongue rdling so sticky

dot: with alleles T and ¢ are placed cn
chromasome 10. The person is 3lsc left

nanded, s¢ aleles T 3INa r are placed on
rhesmknre 7

Rardomly 1ro> the chromoiomes ontc a
tabie. This raprasent; a cel in aithar the
teses of evaries ! . e
Mm vour ckromosomes by om; " Chromasone ausrbaer
four more Identical popslcie aticks fo the - !

tabe (right). . —)

What cre you simulating with this Homrologous pair  dorolojous peir

achon?

m 3 NN
Simulate tee first stige of mecsis by lining the duplicated (T
chramosome gair with tyeir pair (below). for zacy i
[ctrmwv;n cumaar you will have tcsa touching alde-oy-sde \
A. bebw
At this stege crassing over occurs. Sinulste fhis by swapping sticky
ot froen aapinng nomolojues (€ beow).

Step 4
A)

o202 BICZOME Irvernitionsl
1SBN: 9781508566934
Protccopyng Orohbied
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Key Queslion: 'What are sare cf the ways atoms bind together?

Sticking together

» Apart from a small geoup cf alamen's called e "noble gases’, alements are naver found in mature as singular free.
fioating atoms, The r atoms are alweys found banded 1 otver atoms. These can be either the same kird of atom
{as n hvdrogen cas) o hey can be diffarent a1ms (as in carben dioxige).

”("

1 its panw forn, W bt sedkin Calering b‘m“ mﬂh':“ Sediam m‘“ﬁ' “')“l:':dwv
aslvery netal. ks aloms share therr yellow tngo. pure form, the a slalds G psbal 1 sudlun
mobile elecirent and are hold ‘ogoharby  Am lourd tovalently bondae togather in chiosido lons held 1aother by fcnic bonds

metalllc bonds. [1iz a very iwactve metal.  Pair. Chiceingls Nghly toxc ardreactive

» Atoms without &l va ence shells are reactive because havirg unga red eestons
and vacant orbids is enargetizzlly urfavorable. Vacan® orbitals can be fllad by aither
shaning electrons (e.9. covalart bonding) or by gaining ar bsing electons. When an
atom gains o1 1oses an eeclran (Cr 2i2<rons| il be>omes an ion,

? In the exampk above of sodum and chionne, both elements arg highly reacive in
their pure fcrm. Although their a:oms are shaning alectrons, t s encrgaticaly mara
favorabla o sodiurm atoms 1o lose an eect on and chiosne atoms 10 gain an elecyon
and farr jons. When sodium 2nd cllarine raac:, a ‘arga amounl! of thamal energy is
10kased, The resulting produd, sedium chhbnde, is stebe and uneactive,

Fodium reacing with chieriye Ir the presence of water (whch Sdek stants* the reaction),
» The diagram below shows the cranges in toading that eciurs duiing the reackon between sedium and choine,

=) o o) e
. TP - ove
i (o)

Covalent boads 1 chiorine toric borvds In sodium chioride

1. {(a) Wha' has happened 1o the chirge on the chionre ater A became a chlorde 1dn?

(h) How har ‘h= happanad?
(<) Whaes Jid s chage eomee lican?

Z. Compare the positone o codium end shlarine on the periadic teble. What doce thie eay abour: their eloctronegativity and
the react on betweon them?

000 RIOTONE Intserascral
148K 975-1-917309-197
Photocopying Srohdited

Molecular Shape
Key Question: How does the sharing of electrons in molecu es afect a molecule’s shape?

Spontaneous orientations
P Somelimes objects anentate themselves nio cetain shapas without any apparentinpd Dt @rgy. in tact by
otientat ng herrsales in such shapas the objadis are ir their most stable and least arargetic fonr.

» For example the spring in the phoo balow right, has baen placad srder tansion and is bart. Wotk must ba done tc
bend the spring like this, 11 other werds, anergy is nacded

b If tho porson iamoves thor lingers 1 anorgy inthe spnng will
be relassed and the apring wil instenfy réturn to s normally
straight skape (and probably go flving across the 1oom as
some o the energy it corwerted intc movement)

b But note that -he sping will remain in its straich! Lnbent shape
as bng as no one puts aresgy into it by bending, stetcring, o

compresaing it. Wiy coest't the spring spomaneoasly bend,
o1 compress, or siretch?

r The reason s bacausa 1S normal sraight shape s the least
enargatic, To ransfcrm its shape ensray most be put into &,

1. Inflate a bal oen and fie it clesed. Drow a dot at the tep and botterr of the balloon wita a marker.

2. Imaging a lire connecfing the dots yo1 have drawn. Box | below shows a smple drawing of thz two
dois and the line econnecting them

. Inflate a sacond balloen and tie it closed. Craw a dot on the tep Tie the end of the second balioon to
the end of tae first balloen,

In box 2 draw o dagram (fimiar o bex 1] 1o show hew the throo dofs are cornectod.
S. Bend tha kalloors at the poin® where they are jeinec. Whet happens when you lef them go®

6. Inflate a trird bal sen and $ie it clased. Again drew a dot an the top end tie it *o the jain of the first
ond second balloors.

" In box 3 draw a dagrem 1o chow how the four dote ftke tep of three ballzone and Hhe ore at the
bollcr of The firsl ballcon) are cotrexlec.

. Repeat this procedure with a fourth baloos end draw the diagrom of Hhe shape cornectirg all five
dots in box 4.

>~ —a—
Box &
\‘.

S2020 DIDTORC ks mbicoad
IS0N. 9731227305027
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Yl Acceleration

Key Question:; How do we use what we know about constani acceleration k2 sclve unknown values of
diplecamant, lims, and velocoity?

Acceleralion

F Acceleralion occurs when velocity changes. Accelaration can be cherged by alaring
gpeed or direction (or both). Itis defined as the change in velocty over the tine alapsed. a

hangy In dma (AL

F In enzrydey banguage, we lalk about acselerating (spesdng uo) end decelcalng ‘h
(slowing dowr) as would describe the skiers bekw.

¥ In phyzice, acoderation can be positive and negathe.

b Fosilive eccslsralion acls in the dieciion <f an cbecl's movermsnl Negaiive acceleralion acts i the dreclicn
vppesile lo 1he objed's movemenl, Thus regaiive accelerziion, i il persists, means thal an obsct wil nol only slow
dowr, but stop 2nd auamuzily traval backwards In 1ha opposita dirsctinn 28 shown In tha diagrams (1-4) balow

v=-1

v=+2
-~

V=41 v=0
— S
o - o = O = 2 .

b Accelsralion s maasured in melers per second per yecond (ms”L A car acuslsraling Irom & slabonary start al
o s will increesse 15 velotily by & melers ser secorid every second,

1. Far b car martioned abows, what will ils velacity bs aftar:
(a9 wucond: 121 2 mroonde: o) % sooonuds:

2. Two cars corrpete in & straight-line racs. The wlocitiss of eech car are shown in the table below:

Tima iz Veoclyet  valcetyol
Ccariimve)  carzims)

0
10
0
3
40

13} Caloulate the svmrage acealsoicn of mar 1
() Caleuster the average soeeieban af aur 2:
12) Geleulate tha average welosry of car 1
{21 Calewate thas avarage valocity of car 2.
181 How far aid car | travel In the 4 secone mee?
(7 Hove far did cor 2 tevezl in the 4 seacad raos?
DI DIZONE ke atioes]
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EARTH & SPACE
SCIENCES

FOR NGSS

'MW Structure of the Earth

Koy Question: Wra: ara the characterislics of aach of tha Earth's layers?

8 Modeling Erosion

Koy Quastion: What mie does water pay n ercson?

F{ W Lets Go Spelunking!

Key Question: \/hat processas helpad 1o form the Mammoih Cavee?

B At Mammoth Cews Netional Park in Kentuzhy thsra is an underground limesione cave system, wit around 630 km
mappad oul, and over 1000 km yel 1o be dwcoverad by spelunkers, a larm for ceve explorers,

¥ The cavn ayetam started to form

Sream avs of 1ables are a smpte way of mMOING 2N DLSAVING how rivers cevelop and change he land Ly
eresion and deposition of sedment. Any lang tray can £e used as bng as there is 3 water supply and an owtlet for the
watar is driled al the lower and.

Tha Sarthis layaad dua to the density of ditferant matadals in it Tha Fanh's erust has a dansity of about 3 gfem?
while the core has a density of about 12 g/em™. Movement of convection currarts in tha martls shifts the plates of the
ENarclrApoRas Earth's crust, while movament of 1 culer cor@ produces he Eanh’s magnasc fiald,

around 10 milion yoare a0 It site uncangoind
[

within the large Green River drainage
besin, 20 was exposad to mver walar,
clong with slightly ecidic reimaeter,
and grouwyd waber s2aping through the
rozck

¥ The cavn syetem containa huge
cavemne, underground lzkas, and
sinkholes in which steams suddznly
disappsar into caves conEining
urcerground lakss,

b Mammath Cavnes have elalachios,
mineea farmetiana that hang from
the eava's cellings, and elalagmites
extending from tha ground upwarde.

b The cdes] rocks thal knn the desp
cavR siruciure ware laid dawn sround
220 milon YRaEMS ago, on tha siha ot
a huge Mland sss. On top ot that am
threa ctha layere, or farmalana, thet
ars enceassivaly yaunger. ’

Sium i Sutdcaumisaen e

1. |n groupe, discuse whal type of rack you think the &g open caverns, corisinirg 1he stalact 1ee and salagmtes, In
Nurnrmzth Cavess wre made Trom, and bow i ghl you knoe hiol? Besord @surmeary of your eroup's ideos teloa:

2. How do you tHink the Marmolh Caves might have formed? Uss tha space below 1o davelop a flow chart of ts
praca3sas you hink might be Irsohvad In rarming Memmaotn Caves (you may not 2a¢its 1o use all four slaps):

VLLLL ROZONE Indemvisconal
EENI973 196 8568001
Thetoco sy1ng 1vo=i Hbec

Upoar mantle: Scild layar about
ADO ko thick with @ irantiton byer
totaeon Be upper and wer menie
of about 30) k. The 'empeaium

roachos aboLt J000°C. \

N\
Loawer manila:

Apgradmately 200 km thick,
i 2COKm dalow ™
tha surfaco. Liko tha uppar
mantls t k gold butbehavos
M & viscous lkqukd wih
corwecton cutents slowly

Inres cone, SoBd. The
tormparature al the co'els
aboir J760°C_Tha cora le
made of mostly ron and
e and Is about 1200
km in damater.

1. Why dces the Earth have cifiasent inemal layers?

2. lcenty whether each ¢l he lolomng & kquid or Sob:
(eyManthe: (b} Outercore
a3 What produces the Eadh's eagrase finld?

The atmasghare I5 about T00 xm
thick in tota, althveugh those e ne
reat SRINtON O he CULer BUGY.

—— -
e TROMYOspINIe

Crusi: Beween S ana 70 km
thick. Dansity ~3 glam®. Divided
inte appecximately 16 aige platoe.

CuUler COre. LQuid. | no mvement
of the cutar core preducas Earths
magnotc field Made mostly of iron
and nickel 1he 0t core Is 2200
Kk thick and roaches $000°C,

You will Lse vour strezm tray set-up to explo'e how water a'fecs the lendscape and whal features of te lardscape
i'nmmemolancbmlhatmutp

1 You may work in grouds Set ap the tray by placing it an a sight
engle with $ne cutlet of the lowsr end. Pleca our tubstrats, og.
gravel, it or sond In the tray asd work the sediment 0 thot it
bacomes thinner rear the bwer erd

The cimplest cat up ic fo make a cediment “mountala™ neor the
upper end oF the tray ¥ initially block water Flow, Forming @
“lake". Sae photo !right] for 2 up

Arswer fon 3 o the neat pace and fhen begin your /
muliqew:n. Resarc your results over the pace. o

bty

. Wi your stream tray now oreruting, obderve the offect of the
lakz pverflowing (%)

Experiment with making different mourtein thepes the repcotl the overflow teenaric

Experiment with different materials e.3. arovel, Sand, clay) te finuiate dfierest rxk types.
Wha* factors influesce new the charnel will Form?

Now create a river meancer Biwoss track) and cbsarve how it chenges oves *ine ¢ woler moves at
difforont volocitiat arounc the bends, dopesicing and aredng meteral ot d#faroet placot (8],

. Add ‘arger rocks and vegetution to coserve their effets on eresion and rirer channel farmation |B).
irwestigate the effact of Icreasing water velxity when banks ¢re diready usdercut by grosion.




Integrated NGSS Series

e Written for an integrated 3-course

® |deal for courses
with

® Deliver the content in the order it is provided
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An Endless Swarm

2 ANCHORING PHENOMENON: The high censity and swarming of miaratory locusts

A swarm of ousts is one of natuie's st incredidle anima eronts, So astonishing avd destivative are these swarns
they are recerded in many historical secounts, inc uding these of Greek and Roman nislonians. Plagues of deser!

locsts have historically been particularly cetastroohic in North Afica. whese they are assccialed with famine.

Under certain enveonmental cenditicss, particudar apecies of normally axlftary ahorthorned graaascgpera may form
vast swamms (dense aggregations) that migrate across the country eating everything in their path. Swarns have been
knowr to contain billicns of locusts (the swarming form cf grasshcppers) and last multiple generalions and many
years, As at February 2020, Afnca's largest locust oubreak in Jecades has created 1ood eme gencies in Ethiopea,
Somaka, Kenya, wih 1eighboring coLnines also 1ereatened

Lxanats crw U svasiming dorie of
cortuin grasshopper specos.

~Ocust swerms may
Sn disien e Lo 8O wilBon
ndiidials pos k2
. Identify a speckes in your beal ama thac:
() Swarms:
(b) Migratas:
. Divdde the class Inte goups o throe or four to dicoucs the billoadrg poinis:

(2) Waat ‘actors in ho environmont might cause 3 normally sditary $pedios 1o susdenly 1orm a vomdous gient swarm®

(b) Swarming occurs requ arly, which seqqasts the bahavior has edventzqes. Wha! might thesa be?

() Haw might human aciitios Fo lavoloc wWith ar affoctod by swarming locusts:

Abiotic Factors Influence Distribution

:’&o ENGAGE: Distrihution of the common sea star

The vommon sea stor is a naine wvereb ate (an anemal without
a backbana), It ie feund throughoat the Atlantiz al a mde range of
depths betwean (-400 rn where I expeatiences large variations ir
abiotc factors.

Sdientiss collected adult sea stars fromr two populations ir th2
White Sz2a (off the Northwest coast of Fussia) ard the 3asentz
Sea (off the Northera coas's of Norway and Fussia), They exposed
them 1o a range cf salinties (Emoun| of dissoived Salt i parts per
thousand) within a five-compartmen! chamber (right' and recorded
the rumbar of animals fourd in dfferen! seolindies. The animal was
placed i the cenler of the chamber with each arn expenencnag
wiler of difierent saknity. The animal then crawded into the
compariment witk tha preterred salnity. All other tac:ors were ket

corrs e, The esulls are shown balow. Sea star ctoios charber Each compagment

contaiys water o' a diferen: salnity,

1. (€) Aot the two SEts of data from the BDI2 above on te grid Proviced.

(E) Wha' do the pbts show?

(c) Wha: was he Jrelerred salinity for each of the sea star popuatkns?

(¢) Wha da these rosults suggest nbout he salnity of tho two areas of collecion?

(¢€) Ceacribe the abiokic condiBona the COMITon 360 JMar &3 & 3p0Cied can tolerate:

EXPLORE. Modeling the eflec! of insulalion

A termies can keos ‘oad and drink hot o col lor many hoars afior yao fil . It doosnt
Fave a haating of cooling unil, 30 how does il work? A ‘hermosis a couble-walled
contalner (hink cf k [k a borle Inside & Dottie). When t B Maoe, the ar bewe:n he wo
walsis sucked ost créating a vazuum. T vacuum seduces the ancuat of haet transter
totwsan the thormos and e cutside anvironmert. This insulates the contets and keeps
them hot o cold for & bng tine.

We aaw on the previous page thet scme aramals use irauletion to help thermamgulate.
Common insulating materials in raie ame fal, ‘sathers, fur (cr helr), ard wool.

15.Can you thirk of animels that have he ilowirg tyses o insualion?
(n) Fat:
(k) Featherx
(C) FLr 101 hain):
(c) 'Wod:

You will work it @nall croups or virs. Tour
feacher may sk you tg test al|

materials isted belew cr only tome. You an
compare your resulls wih tha star groups.
Four insulating materials will be studied: Mot
ligre), teathars, wool, and cotton balls.

Predict the beet inculaton
Predict the worst insulcter:

~ Set up the contral ay plating a 100 nl heskar
directly incide o 250 mL beaker (ne incalaton).
Set up vour fast by packing your chesen
imulaling material into a 220 mlL becker. Leave 3pace -0 insert u 100 mL beaker

. Pour warm wcher (“43°C) info both 100 mL beakers then ploce each set up into separate containers of
iced walter (akove),

Placz o thermometer into each of the (00 ml Jealers. You Noy need to fape or weigh the beaser:
down to s°0p then Hoating and tipping over:

. Start a stop watch and record the femperature every two mirutes for 20 minulet in tre feble below.
Temgerature (*2)

Miau-es Cortrol "ot Feathers Wodl Cotton bells

2000 DIOZONT Maternadioval
0N 5701500166203
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EXPLORE: Trends In the periodic table P Fuels and Pecple E It's Heating Up Revisited

¥ It s useful tc now explore more subte datals in the petiodk_.tgbe.'l’hembio tetow shows the atomic adius of the
sl "““am m}mw- 1030 foypton). This induios: e st S e of Tha. naviodic. tikia (ke ENGAGE: What fuals do you use? In this caapler you tave baen shown several Ines of evidance for global warming and cimate changa and sore of
' P Fuel & wha: allows our ndustrial werld 0 work. 'Mittout it, the factores step, food arocuction cf fums would its possiblo 2auses. You should now bo abae to boter dascriba tho complox ghenomenon of climate change and the

» The atonic radius at is simplest definiticn the cistance from the nudeus to the edge of the eleciron cloud. Since the phimmet. and what itle fond wes produced could not be cookad cr procrssed Tha anso.rt of fuel you Lsa every enidencs that supperts . You shoulc elso be sbis o explain the dossitie caLses of climate crange.
ebxctron cloud has no ixed edge, a mora definltive measure of the atonic radus s half the distance batween two day is anormous, but mast of this use is irdrect You don't parscnally uss he fuel, but manulacturers cr procucers

idantizal stoms n @ covalent bond (the covalern radius). of thirgs you use or need use the fuel on gour behat.

Alomic Atami¢ A aimols axariple might be tha ahirl yoL are wearng. If t
number  radius (pm) Is riesde Niom cotton then Mesa=l fusd was used o un the
machinery that planied. imgatad, sgrayed, and harvasted
the cctton, Diesal was used in the tnucks thst tock the
cottor 12 the mill where it was spun into thread, The factory
Lused alectrizity, DT Ihat ray have been genararad Ly ccal,
o1 gas, or solid uraneum 5 jueling a nudear power
staton. Diosel fuclad rucks would have trareported the
Tikaleria s W0 echonies were U sl Cwas madu e ien
agam to the shcp ware you bought /. Don't ioaget the
mocasses hat mada tha dyss that coor the shint. Or mada
tho tractor, or any of the dozone ol othor implemonts usod
to meaxe the swit. Al fhese stages in menufaciue warz
powesed by LLel, A lerce propotin ¢t hesa tuels would
be fossi facls comsisting of short chain alkane danvatives.  The harvestor and trackor run on dosol fuol.

-

ClviNalnlsn

1. Think cf dwo things that you 3¢ or usa evary day and make = kst ol how fidks (of any kind) ae wed n the process of
gottirg tham 1o you, Comgpare rour ideas asd list with othora i your 3499

(a) Stacent's anower

3

(b) _Student's arewer

. Wiite & shert essay on he evidenoe 07 dimate change, the pessitie efects of climate change, and Bunanity's raie in
enhancing o reducng 1ese effects. Pubish YO WOTK N A sharac forum s that others can comreat or crlique your
EXPLORE: Fuele and enargy density werk and you ean dinelon or strengtien your wit ng 25 neaded. Lise the spata balbw to ereatn a mine raad Inetwerk ol

» The amoun! of enaray in a tugl can ba measured i1 wd mocrtant weys: its saec fic eneray and 1s enerqy density. conrcied dee) Lo help yom pien yolu shemy:

P SpeEcilic enorgy IS 13 amount of energy Jer unit of mass o’ the 1. = o : : I

» Energy density is tw amosnt of ereigy pe: uni of volume of the fusl. The graph Jelow shows Uie specific energy " Bdocnsoabliden: LY : o dondooki 4.
and enargy density of a selaction of fueks: A almple rina map 'a ahown below.

Atomis radlus (pm)
§

8

Specitic snergy and enercy dersity of uels Higher msmospheric Highsr oceantc
¥ temperature

136 W Enargy densily & Jr—

125 - Cltnate e Carbun aloxide ——» Higher CO, Inccsans

103 : ! l

o) g »

&8 2 4 5 8 1012 14 16 18 20 22 24 26 20 X 2 : Hurran populstion Oceanazldification
Atomic number

@ 4. Pht the data on the grid provided: -
2 Doscribo any trends orpatens you can 300 n the dte: _ Atomle radius decreaces within the elements ofa e

! X "
pericd. It increases f:om periods Ngher on the tabie to those lowe: on the tabie (low mimperpenods to @ @ 5 3 > foe's v Renswabls
\ Qé’ & f f ,; gg C? 3 LRI SOUNCEG
high tumber periods) ¥ . & & <
&
Fuol

Energyneeds -

€000 BIOLONL Fntamational y i 92915 DIDZDAL hitsvmbicna
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1I'W Electrostatic Force

EXPLORE: Orbits

FXPILAIN: Fxplosions are collisions in reverse

Why are explasons, Ik2 the trewcrks ngrt, spherical? Whare
iz he carve- of the exposion? Azsuming all the fragmaenie
within the firework are all the same, now does this explai ths
shage ol the firewo'k?

} S>posiors threw objzets in all directions, but they stil obey

¥ Qur solar system consists of the Sun, wight planets, numereus dwaf plarets, and dmaest uncountable numbers of
romats anc asteroids Many of fhasa chjacts orb tha Sin in allipteal arbits that ara ronghly cresiar, with tha Qun
rear the cente of the circle. However mary d> not. The most well known of hese are comets, but many of the
cwarl planats, (es>acally those in e cuter sdar syston) 2iso ortit with nighly elorgatad orbils,

» How an object orbits depends on many things. These include how it fcrmed, where it formed, the gravitasonal force

ENGAGE: Zap!

P Eeweal aut el o o, gonn to ole The doar end roseived an
aleains shock ? Whnl about faking off o pelor feocoe seecalor o
Jackel? Try il n u darkonod room and you will sos sparke fresh

the aw ol conzorvation of momentum. Imagire the fircwork
shuwn sight beas beasn lired straight up ernd bes react ed he
Aghast paint af its gkt 115 mamantim ir that nstant s 7ero

Al that mae! mamen! . i axplodes Whal is the momeniam al
all the fragrents now? Corze-vation of momanturr stetes
ihat they nust add up o zerd.

sonsider the simpihied clageam below:
o -

g =2 m 0-2kg, 2
A=Zkg sto\BAkg.Oﬂ.o 9, 2 mes

Tho momentums of fragrrent A is exadtly oppocite the
monenum o' fragmert B,

Tho d-asmng right chows a man (mass 70 k3) and a ohild
imass 35 kg) standng together on smoot ke ifrcton Is

as a jersay rubs egeinat the mataral of your shirt. What about
lightring? What causes that? Study the phote of the littie girl's helr
(raht) Whet's causng that o happen?

1. Wnat de you Think 's causing thess phanamana? Whene does the
alsetreity come oM ? Discuss your keas with others In your class
ared warbar cowm i rummiery of lheese o

fom nembty objects, and its velecity during ar encounter with any othar cbject

Orbits and aseapa valacity

The velacity raquired fee a circular ordi!
can bo cakutatyd Lsing the oqaten:

Vo= —
c f

Escapovolocity I tho volosity ‘oquirea to
05¢apo tho granitatonal pull of an cdject
at a paticuar gistancofron it it cin by
cakulakd esing the fomul.
f2GM

!
Tha ciagram right shows the oditof a

\'E -

~

Ciciory = v Thovolkatyol

ne planot T uncioat

memontum, parpondicula’ 1o - \
the radius, 10 counteract the
inwards puii ol the sta“’s graviy.

Ellipso 1:v <ve, Tho planot will orbit
In & amal olipa0 03 ho velosity
I$ not fast 0ndud 1o provont the

gavity ol tho sta’ puling it back
by a0 roular il kouires.

neglighel. Tre two push each other £part and the man mowes
avay with a speed D3 mv/a relative 1o the ica.

13, (a) Caledare the velcaty of the dhid rclative ta the ice:

plasot éround a star ol mass M based on
the plarol's actsal valooity [v) eomparcd

0 %5 0scapo valodily (ve) and ho velodty
neaded for tho planot 10 ort¥t In a porfect
circo {ve) All obitz atart a! point I

BDOD2‘.V¢<V< Vc.mmm
oitin a larg) elipse asit Istraveling
R ber Usss Ui weloedy reqguined bor
ci'cio bul not fas! enough 10 decapo
o peil ol the star,

\-/

- EXPLORE: Balloon electrostatics
) b Ralioans are well known for preducng 3ome interastng slectrostatic affects:

(b) Datarmne how far apart fie man ad e chid am alter 8

accords, Show your working: 1n o siil, warm roem, Fulty inflale o balloon and hang 11 from 'he celling or an /

Iesulaled suppar| wilh riydan Ihrsed or (ishing e, PAratola: v = V. The pienetwil .~ /

. Rub the ballocn With @ plece ¢f wool/synthetic Material or ¢ swearer s¢ that It ponssesa bz el W Hyportoia:v > v. The
becomes charged. : : DUt WIE VO OCTUOY robn, mmmm
Aot ‘ ! star.

D Ko Annsliier Ihe cRnnah sl carnah PMail blrw Pradicl wha! will happen il you bring Ihe malerial or swealer used lo rub Ihe
balloon near The balloon,

Puwdhar
charee ‘
Sannca ball Carry out shep 3 dnd necerd your observations
5. Fully ‘nflate a second balloon and hang It from the celling whk more nylan fishing line near the fhst

hallopn.
Verus fas o Nost csular oroit in the snalommmmwm IN 2017 the Inersuila’ objoct

Rub Lolh ballocns wilh |he same malsrid (wocl/synihelic fabric or a swealer). This should |hs solar syston, baing lass than 1% off a planots B has a danatioally sknga'od  “Qumeamun® antecad the solir systom.
balloers a chargs of |he seme shon and @ ﬁ.“whzmn,. ) et pedect circle. Al itsclosest approach to orbit comrparad lo the planats of the Its trajoctory trought & clese B the omit o

NSmVuussO.?lGAUmylmm solar sysiom Al ts dosest approach Mm:):mnnwasmmhguwma
T Pradict what will happen o these similarly charged balloons 43 they hang necr ¢ach ¢ther Sur, Whilo at its furthodt away tie 0.726 1o the Sun, Sodna cbaos 10 72 AU, but high 3004 that alhough ho Sung gavity

AU [rom the Sun. Cno AU (astionomnical 1hon swings dack out to B3 AU from the  Dent its path il was not caplured, and it
unig) is he avongo dis'ance frem 1he Sun  Sun. its cedittakes ovor 11, 400 oars to  has since lravidiod back cut past the suter

1o the Carth, about 150 milion km, complota, plone® on s wary out of the solor system,
6. (a) Of he fve orbts shown in the diagram Yop righ, which mest likely matches the orbit of Oumuamua?
The hyperbola.
(b) What would happen to the shape of Verus's ortit if & gained wolodity s t moved along@ts orbie?®
Yeous orvit would become elfprical

(c) How would the sizn of the eszaps velocty be alfecied if a planet orbils closer to a star?

The atorter the dlstance betwesn tha!mntau-l the atar the wr.erthc accape m'

b The explosion of Ure powdsn darge pushes S oo and the canmon bl apatin cppusie dinedions. The msss
2t the cannon 13 mudh largar 1an the cannan ball, A3 a result the cannor bal fies out o the berr2l a; hich speedl
»hile the cannon itzelf rocke back on its whoel: lose than a mater or £o at 3 much lowar eseed,

4. Considaring tha cannecn atove, the cannon haz 2 nass of 000 kg ard is & rest sefcra firing The cannon &l weighs
5 kg When fired, the carnen bal exis the banel & 230 s,
Caleulate the walacity of “he cannon after it ie fred
Carry out skep 7 and yecord your observation:

16 An object gt roxt exp odee nto two egual parte, A and B, Part A tliee off at 20 mue, What ie the valocity of part B?
| pave the balloons hanglng near each other far o few mimites. Record any changes that take places

‘0 A 1Z kg object at rest has two pars, € and D, C has & mass of 4 kg and moves off at G m/s, What s the sedozity of 07
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Advanced Placement Titles
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€ B1ozonE 9 BIOZONE

ENVIRONMENTAL Adva nced
AP SCIENCE Placement AP Biology

Titles

AP Environmental Science: 2019 CED AP Biology: 2020 CED

Structured on the Units of Study: content delivery follows each CED

Science Practices and Skills incorporated throughout
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Features of AP Titles

Science practices and skills are identified by color coding on page

Support for the 13 Practical investigations (Biology)

Environmental legislation covered throughout (Environmental Science)
Rich in data handling activities and case studies

Support for science practice and skills provided in a dedicated chapter
Glossary of key terms is provided

Group work/collaboration opportunities identified

Resource Hub provides on line content to support activities

Personal progress checks at the end of each unit prepare students for
the AP exam

€IBI10ZONE

AP sciENcE

) BIOZONE

AP Biology




€IBI10ZONE

ENVIRONMENTAL
A P SCI ENCE . The Living World: Ecosystems

. The Living World: Biodiversity
Populations

Earth Systems and Resources

Land and Water Use

Energy Resources and Consumption

Atmospheric Pollution

N OO R WwN S

Aqguatic and Terrestrial Pollution
9. Global Change

10. Science Practices for APES
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AP BIOLOGY

. Chemistry of Life
2. Cell Structure and Function
3. Cellular Energetics
4. Cell Communication and Cell Cycle
5. Heredity
6. Gene Expression and Regulation
/. Natural Selection
8. Ecology

9. Science Practices for AP Biology




Structure of a chapter

UNIT INTRODUCTION Cay— & 1070 PERSONAL PROGRESS CHECK

P ENVIRONMENTAL

SCIENCE AP Biology * Assess student understanding
of the chapter content.

Summarize key content, skills, and
learning outcomes.

*Use as a checklist for setting work
and viewing student progress.

* Multiple choice and free
response questions

ACTIVITY PAGES

* Engaging and informative activities have been designed to cover the required content and skills
as stipulated in the AP Biology CED

*Questions within activities are designed to evaluate the student’s understanding of the content
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TR
(‘3"@' VANISHING INSECTS: Why does biodiversity matter?
P Althaugh thay must altan saem abundant 1o us, insect
populations clobally are introukle. More than 40% cf insect
spaces dre geclining and a 1hird are endangered, Jusl
as concarming as this lass of diversity s tha 'css of rsact
bromass, which is iallrg by an estrmated 2.5% a vear.

P The cascading effect of insect loss
threatens food chains g'obally. The
canses ara many and cumulativa
and include climate change, us2 of
pestizides, and habitat loss,

A pair of lua [its may colsct 100

nsecis a day 1o lecd one Chick

Ly
FIVE CRUCIAL INSECT ROLES
Ingacis have a canlral rola in the
ecasystem senvices humans rely onfor
survval. The cecline in the numbars
and giversity of insects has serious
cansequences tor a sustainanie future.

What may happen without insects: -

2. (a) Descrioe the primary cause of the current lack of genchic diversity in modem sca otfter pa

fna winter moth catarpilar s an

frvasive soeokes in the US but

prandes abundant food for blids.
-~

1: PROVIDERS

Ingecis ars part of aimost al feoc chairs

as pray for & wice range of othar animals,

mcluding birds. bals, aunphibizrns, and hsh.

RNacert declines in many birc populations
ava naen linked to scarcity of insect prey.

Spacias al higher trophiz l8vels may
decling i numbers and diversiy.

s “.’;." . ..‘,'.'.M’ WS
- The larvae of green ¥
Llacewings feed on aphids and’

other s0il DoWad nsect p&sr.s.,-é %

PEST CONTROLLERS
Pradatory nsacts play a cntical rcls in
contmlling the pest irsects that fhraaten

Insect declines: how they're tracking

{ 7 ﬁ‘ <)
| 36 63 42 57 67 37
2 ) o

Jraqonfies & cans=ilies Futtzlics ard molhs Beez whans, & ans Beet =3

12

Graszhoproars & orchets

Species in the five major insect arcers (asove) have al declinec in recent
dacades. Of the 2200 spacias rackad by the (UGN almest hall are daclining,
[hase 2200 specles raprasent just a tiny propartion of 1otal Insact
bicdiversity, Evan with teday's technological advancement, orly 2075 cf
insacls specias are aven idani led. We will ol ever know i they ars losl.

—al

I, of syeciss decraasing
T % al spreics stablz

B - of saack2s Increasing

Dung bestfies procass cattle dung
In 22 moathe comearad to tha 28 it
would raxe withaut them,

Bumblebees are important
paitinators of both crops and
wildffowarz. A zingla bes can viall
sevural ihousand fiowers « day

One termite coleny
can exsavalte 0.2

fonnas af sov per yaar

POLLINATORS SOIL ENGINEERS
Ingacts that fead on wastes and daad Around 75% of crops banafit from insect | Tarmilas and anis ara an assantial par <f
material, suzh as dung. carrion. ard dezd | palingtian even if they o not complataly | arid ecosystems. Their activitias aerate har

DECOMPOSERS

plants. have animporlant roe m nutrent
cycles, Their activities release nutrients

atwould othervise remain locked un tor
a conscerasie ime.

crops. They halp to reduce pesl conlrol
costg and increase yiekds, saving billions
ol doliars evary vear

Waste malenal vould ba racyciad miore
stowely, Rindering nufrient cpeling.

Pasls may increase. damagng crops and
forasts, and pesticide it5e may innreass

cepend ol As Lthe prodaction ol
polinator depaendent craos increases,
50 ton does our dependerce an inzect
polinators, whicn are declining.

Crops may lepvoaduce poorly and
same key foad saurees may be last

ground. adding nulrents, mproving suil
structure, and allowing water 10 penetrate
Thay have even naan used to rahabilitata
regons afiectec by desertiication.

Soils in and regions may becoma barcan,
leading ta crop failure and desertification.

le, explain the imgurlance of biodiversily to ecosystem function and to human wellbeing:

(0) Descnbe the likely reason far the low ganetic diversity in the California papulation:

Content is accessible through

the use of engaging diagrams

(c) How might this be related to more recent declings in the Calilornia population:

and manageable blocks of text
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Key Question. What co we know abou! Covid-1€ and how
has tt affecled the envronment?

In December 2012, a now strain of coronavirus was datoctec
in Wuhan, China, Tha new virus was named Sawere Acute
Respiratlory  Syndrome . Coronavirus 2 (SARS-CoV-2)
Infection with the virus causes a disease called Covid-18. The
WHO declarad a pandemic in March 2020 as the virus spread

The Covid-19 Pandemic

arourd the world ant a pandemic slalus was slill in place
at the tme of viriting this boox. The Covid-19 pandemic nas
dicrupted the world travel and global economies. Millions o°
peopk have been infected anc Fundreds of thousands have
died Fnormous slress has been placed on hedlh syslens,
and the harsh financizl mpacts will be fel: for years because
mill ens of pcoplc have lest their jobs.

Environmental Effects of Covid-19

Key Question: How hes Covid-19 eftected the anvironment?  revel, and closing public faciities, schcols, and physical
Many countries went nto some lovel of lockdown ac tbacamre  Places of business, Indusinal activity, energy demand, and
evidert strong measures were nesded to reduce the spread of the number of vehicles on roads fell dramatically. Scientists

the naw coronavirus. For many countries this meant barning  have been menitoring the effect of these changes.

- [T

Italy was one of the first European

Morch 2010
countries o report Covid-19 cases. Italy \ oK

wenl info a national lockdown in March
200 In an aftampt to reduce |t spraac.
Within weeks a reducton in air paiction
ovar tay was observed. Tha imaces

on the right show nitrogen dizxida
concenirat ons ove- ltaly in March

2019 (‘eft) and durine tha lockdown in
March 2020 (rignt). The main source of
nitrogen cioxdde from human activitias
is the combusticn of fessil fudls (coal,
gas and oil) especially fuel used in cars.

What is Covid-19?

» Covid-13 is the disease caused when someone i3
infected with tha SARS-CONV-2 virue (nght).

The virus affects the respiratory system.

80% of Infectac people recover althout hospital care.
20% of Infectac 2eople develop severe treathing
problems and may require high evel hospilal cara.
The ederly anc pcople with underlyirg modical
problems are most at risk ol becomin] vary sick.

P Tho virug is sprcad through the crviroamontin cmall
droplets from the nosa and mouth (€.3. when a person
speaks, sneazes, or coughs). Feople becoma infected
when they braathe thesa droples In, or when they
tauch a surfaca contaminated with the virus.

P Thera is currently nc vaccing, but atlempts 10 develop
on2 are undsrway.

A representalion of the SARS-CoV-2 virus

Proeir spikas

COA Coosmian Eartingd CF winilbe

Virus envelcpe

VoY e \ How has Covid-19 affected daily global CO, emissions?

SE The lckdown reduced the demand for enerqy and alse reduced glcbal carbon ciox de emissions (below). S¢, what does this mean
for the environment? Many countries Fave signad the Kyolo Protocol, an intemational iresty dasigned to lower greenhouse gas
emissions and help reduce the effects of global warming. Carbon dioxide is a greenhous? gas, 20 the reduced CO, emissions
OD3rVRC 2ver icckdoan arg nelnfu in rocuc‘nrg e affects of glocal warmng Howegver, for he Kyoto Frotwecol 10 succeed the
reduclion n amissions must be sostainad over a long peiod. Most researchers predict bal maintzining tha loa s ssion levals seen
beiwaen January and May 2020 will be very cifficult once the world roturns 1o a ora-pandemic lovel of cetivity.

—= Pro‘eirs

COT Nass £t £ Con Higgen

€B10z0NE

Daily global CO, emissions (1970-2020)

1o Spread of coronavirus = PSPANT o =4 ENVIRONMENTAL
(3ta) P : & A Dally CO,emissions (1970-2U20] o B Daily CO,emissions {2020)
\9™%/ Reports of viral pneumenia (a lurg Infection) In Wuhan, China were reported on tha 31 Decamber 2019. Eary In January 2020, a 2 100- / 2 1001 — SCIENCE
new coronevirus was identif ed as the cause of the infectiors. The new virus. SARS-CoV-2, is thought 1o have ariser in bats, passing 8 R < R — 3
10 humans through another, as yel urknown, animal. SARS anc MERS prooably trarsierred to humans this way also. s N Q \\ 2
. = . ¢ . - = /- =
Desgite strict restrictions, including travel bans. teinc placed or the residents of Wuhan and the surrounding region, the virus bacan € 80- // = €0 - ~— g
10 spread throuzh Chira. Cn the 130 Jznuary 2020 the first case outside of China was recorded in Thailand. within 10 days the virus & v w g
had spreaid ‘o & number of counliizs, indwiing he US, as inlecled ravalers llew around The world. Over 188 counliies an lerrilorias g /,/ § i
have reporied infections. Tho s tuation is changing daily and the best way to find the moct rccent information is tc visk the WHO o Gt c 3
Covid- 19 I leractive Dashboard or lhe John Hopkons Universily of Medicing Covid-19 Dashiboard Find lhe delails for bo'h siles on 0 60 ///\/ O €0 5
BIOZONE's Resource Hub. - e S o) -
; P :
Leaths reported eithe- globally Number of deaths and < P s e o & $
or by country/mginn/provinee racovaries by stae ’_: 40 /// Slack lina: mazn daily CO, emisskons (1670-2019) ¢ a1 §
a— f— b Red line: deily CO, emisgions [20E0) ) ¢
e 2 Slue s1ading: uncerta nty of measurements (25%) e 3 '
% COVID-19 Dashboard by the Center for Systens Science and Engineering (CSJE) at Jehns H . ;“3, 3 =
' = A - ; : 20 v . -
Al 1970 1980 1990 2000 2010 2020 Jen Feb Mar Apr Vay
Werldwide Glabal Casas 1 {:()’CSB 1S 2ate Lve Year 220

Cerin Covwvered

intal numbar of
confirmed cases
of Covid-19 @ 1. Descrioe some of the environmental benafits observed during the Covid-19 lockdown:

Pally giobal carbon dloxide emissions dropped significantly from 100 Mt CO. per day to around £5 Mt

Confirmed casas

by country CO, par day. Alr poilution from nitrogen dicxide also dropped significantly as shown by the nitroger oxide

concentrations inthe troposphere in laly between March 2019 and March 2020 [during lackdown).

Nambar cf @ 2. Suggest why scientisis do not think tha reduction in emissicns will be sustainable afler the lockdowns are liftec:

cases repcred
each day The emisslone drovped mostly becavse people stopped using care and ether forme of vehicular traneport

(because they wers staylng homs) and some Industries shut down or were reduced Inoutput. Oncs the

RN Seuc Arabel. T e ———— | lockdowns are over, people will again be using vehicular transport and industry will resume full production

n a —> , ] ] ] ’
countnies sfiected e opero | 00 capactty, It is entirsly ifkely that the emissions will return te previous levels.
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The Biochemical Nature of the Cell The cloments at lifé

. ; . o] e © -]
Key Questlon; \What atorns and molecules do organisms  to four valence bonds with other atoms simultaneously so o "\.’\ , @ Flectran {F)
obtain from their environment and what do they do with therm? it can combing with many other elements to form a large 'Y @ ProtoniF
Wateris the main camponent of calls and erganisms, previding  number of carbon-based (ar arganic) molecules. Tha organic © Noutron (N
. b . . ol : o o + o :
an aguaaus environment in which matabolic reactions can  maleculas that make up living things can ba grauped into four J

accur. Apart from water, most other substances in cells are broad classes: carbohydrates, lipids, proteins, and nucleic '\\ J
compounds of carbon, hydrogen, oxygen, and nitroegen. acids. In addition, a small number of inorganic ions are alsa % >

Life on Earth is carbon based, Carbon is able lo form up  components of larger moleculss. <o ©
CARBON HYDROGEN OXYGEN NITROGEN
The components of cells 6E, BR &N 1E, 1P 8E, 8P, 8N 7E, 7R, 7N

Carbon I very abundant. It has tour vakenee (outer shell) electons that are avallable 1o form up to 1our covalent (s hared gleciron)
honds with athar atoms. Complax hlologlcal moleculos conslst of carbon atoms bondod with athar cloments, espactally oxyaon and

Centrioies hydragen, but also nitrogen, phosphorus, and aulfur. Carhon readily forms stable polymers that can participate in chemical reactions.

Chlcroplasts
in plant colls

CARBON
Source: Aimesphere

CARBON

PHOSPHORUS OXYGEN

Source: Food 5 : (as carvon doxkde gas)
Usze: Protoins, lipkds, nuclele Sou‘nca. i Sou!'oo. Tl Use: Protoing,
P bl Use: Lipds, Use: Cellular Nolcla micARTa cicls
. nuciele aclds respliraton, b : At :
Incorporatad In ta garbohydra

. o 0 lecul
Proteins have an anommous number of Inorganic ions: Dissaived lons pariicipate [ Waterisa majer componant of colls: sk
structural and luncticnal roles In plants and In matabolic reaclions and are components | many substances disseive In It and
anlmals, 0.qQ. as anrymes, structural matadals of larger organle molecules, @.q. Mg metabolle reactions accur In It In plant Adipcsas (fat) tissue
[such aa colegen), in transport, and is & com ponent of the green chlorephyl cells, fluid presaure againat the cell wall v
movamant (8.g. cytaekalaton and canlrinles). pigment in the chloroplazts of graen plants. \‘ prowvides turgor, which supperia the call. N N s
Components:C,H,Q, N, S, P |  Components: H, O 4) I A £
\ 7 e S o € B10ozone
a«.yr
N ~ ) 4 .
. o B - In plants, snergy and AP B'OIOgy
, ) 0 A carbon are s1ored as
Animal cell ;"‘  —— ' i g::?gfggl starch In organclles
E.\ ‘\ . Use: Proteins, called amyloplasts.
H ' a NITROGEN nudele ackis
: , Source: Food PHOSPHORUS
e YL Use: Protens. Source: soil
e T == Inanimals, energy and \_nucleic acida s IDlds
" -l carbon are stored as chblga;ds
Giycogen in muscle fat and glycogen.
@ 2. Summarize the role of aach of tha following call eampanents:
. {a) Carbohydratas:
-~ .
Chrcmosoms" i Y Plant cell Nssnas
) { 1, wa (b} Lipids:
{ Ol (t
i”"u } ) A {c) Proteins;
P o 0 -
',.{u > 3' ‘} . {d) Nuzleic acids:
? "'\.“ "f’ g
b rag ;} s (e] Inorganic ions:
N .
3 (f) Water:
Nucleotides and nucleic acids Carbohydrates form tha structural Simple lipids provide a concantrated source ) ' _ . .
Muckele aclds encode Information components of cells, ¢.9. callulese call of energy. Phospholkelds ¢a complex lipld) are 3. Explain why carbon is so impertant for building the molecular compenents of an crganism;
for the construction and funclioning walls (arrawed). They are impartant in a major compaonent of cellular membranes,
of an arganism [DNA and RNA). praviding usable anergy aa glucoas, in induding tha mambranes of arganelles auch
ATE & nucleotide derivaliva, is the anergy slorage and thay ars invwolved a3 chlcroplasis and mitcehondria.
gnargy camier of the cell, in cellular recoognition. Components: C, H. O {|pids)
Components:C,H,Q, N, P Components: C H, O C, H, O, B, N (phasphoiipids)
1. (a) List the faur main macromalecule componants of living organisms: 4. State the main source of carbon, phosphorus, and nitragan for animals:
5. (&) State the main source of carbon for plants:
(b) List tha clemants that all these macromolecules share: {b] State the main source of phosphorug and nitrogen for plants:
%2021 BIOZONE Irtarraticaal @2021 BIOZONE Intemarional
ISBN: 976-1-98-856655-6 I5BN; 979-1-98-356656-6
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Amino Acids

Phospholipids

Key Question: How do amino acid monomers come together ke linked together in a linear sequence by candensation Key Questlon; How are phospholipids formed, what are their  Phospholipids naturally form bilaysrs in aqueous solulions and
and interact to form polypeplides? reactions to form polypeptides. Proteins are made up of one charactaristics, and what are their biclegical roles? are the main component of cellular membranes. The fatty acid
Amino acide are the basic units from which proteins are made.  or more polypeptide molecules. These can be broken apart A phosphalipid is structurally similar 1o a triglycende excapt  tails can be saturaled (straight chains) or unsaturated (kinkad
Twenty amino acids commonly occur in proteins and they can by hydrolysis into their constituent amino acids. that a phosphate group and a nitrogen-containing compound  chains). Tha propartion of saturatad versus unsaturated fatty

replace one of the fatty acids attached to the glycerol. acids afiects the fluidity of the phospholipid bilayer.
The structure and properties of amino acids

" » Aminc acids are the building blacks of proteins. They are linked by peptide bonds Phospholipids Phospholipids and membranes
i (below and opposita) far form long chains called polypeptices, which are the basis of Phespholipids consist ol a glycerd attached 1o two lalty acid The amphipathic (having hydraphoble and hydrephile
s proteins. All amina acids have a common structure (left) with an amine group (biue), a chains and a phosphale (PO,*) group. The phesphate end ends) nature of phosphdipids means that when in
Amine R Carboxyl carboxyl group (red), a hydrogen atom, and a fundianal or 'R’ group (orange). of tha molecula is ailractad ko water (hydrophilic) while the water they spontanacusly form blayars. This bllayer
aroup I group P Each type of amino acid has a different functional R group (side chain). Each functional fatty acid end Is repalied (hydrophobic). The hycrophablc structure forms the outer boundary of cells ar crganslles.
H—-N—C—C OH A group has a diferent chemical property. ends turn inwards to form & phospholipid bilayer. Mcdifications to the dillerent hyd rephebic ends of
| P Amino acids are represented by 4 single upper casa |etter or a three-letier abbreviation. the ph.osphollplds causs the bllayer 1o change lts ;
H I O For axample, preline Is known by tha lettar P ar the thraa-lettar symbol Pro. beior Te premer B m e of to:tte hioncs e
H b CH N ICH- hydrophabic tails, the greater the fluidily of he mambrane.
bre ] [ — |\ -
Hydrogen g o Al
1 : f
= fa) ‘
\ O g | : 5¢ )> (‘r: 5¢ l‘l:} 2 < /‘> §
----- /J 3 0= P—O" 32 S2 52 52 32 52 S
\I 2 I l ’
7
HaG = CH —CH, ' 2 $2 ‘»8 52 2 33 33 3¢ 3¢ < S 2 ?i 32 32
1 I
o) 8]
Different amineo acids have ditferent R groups |_ | _ €yBr1ozone
b The R group In the amino add determines the D, g

Membrane Dontaming only phaspholipids mlh salurated

salty acld tals. AP BlOlOgy

chemical properlias of the amina acid. Different amino SH
acids have differant B groups and therafore different
chamical propertias. Amino acids can ba grouped

CH. &2
according 1o thasa praperties. Commaon groupings are s
nonpolar (hydrophobic), polar (hydraphilic), positively .bcz
charged (baslc), or nagailvaly charged (acldic). E 25 }
>
P The properly of the R group determines how the Cysteine Lysine Aspartic acid 3 ”, : I3 2 j‘ 2 g
amino acld will Intaracts with others and how the The 'R' group of cysteine Tha 'R' group of The 'R' group of 22
amino acid chain will fold up into a functional protein.  forme disulfide bridges with Iysine gives the aspariic acid gives T I
For example, the hydrophoblc R groups of soluble other cysiainas o create cruss  amine acld an the amina acld an ¢S <™ ¢ p : 2

<D

D \ -
P

p s

protalrs will be foldad Into the pratain's Interlor. linkages in a polypeplide chain.  alkaline proporty. acidic property \<\) > <5 <

5 = - k A ; : < 4 \’ :) 5 ‘/
@ 1. What makes each of the amino acids in prateins unique and how deoes this uniqueness contiibute to protein structure? ? % i% ii‘ “g

Membrans conlaining phospholipids with unsaturated
falty ackd ils. The kst that the phos pholipids do not
Stack neatly logether producss a more tiukd membranae,

@ 2. Do some research to assign each of the 20 amino acids lound in proteins 1o one of the four groups below. Use a
standard 3-etter code 1o identity each amino acid:

1. (a) RBelate the structure of phospholipids ta their chemical propertics and their lunctional role in cellular membranes:
{a) Nenpolar (hydrophabic): ®1 @ phospholipi air chemical prop o

(k) Palar (hydrophilic):

ic) Fesitively charged (basic):

id) Nedgalively charged (acdic):
(b) Suggest how the call mambrana struciura of an Arctic ish rmght difler frorm that of tropical fish spacies:
® 3. fa) Which type(s) of amino acids would you find on the surface of a soluble protein®? Which type(s) wauld you find in the
interior? Explain:

@ 2. Explain why phospholipid bilayers containing many phospholipids with unsaturated tails are particularly fluid:
(k) Whalt distribution of amine acids wauld you expect to find in a protein embedded in a lipid bilayer?
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4 Learning in contexts

® Homeostasis provides a unifying theme

® Four contextual themes provide a way for
students to explore each body system in a
systematic way. The four themes are:

0 Disease

0 Medicine and technology

o Aging

0 EXxercise

® Provides a well-rounded exploration of the

human body.

« Pain (modorate 'c sovore]

o * Bleading/charge In bowel

By nPloms o [ function

® Gastric refuy, nausea, vomiting
= Nutritional deficisncies

* Chol=a

= Viral hepalilis

* Ractarial fond polsnning
* Viral gastroenterifis

* Bowea cancar
= Appendicitis
* Infammatory bowel dis2ases

* Food allergies o intolerance
* Lirhosis ot the iver

® . = Apgendicitic
A (‘\ » Lardose inlolerance
53 = Ccliac dscaso
e - « Salinonellosis

@) Wedicine and Technology

* Endoscopy 2nd colonoscopy
* Gasirointestinal biopsy

* MK scans and banum enema
» Blood tests

* Distary managenment
* Cehavior modification

* Ding Theapizs
* Surcery
« Radiothcrapy

» Encliscopy
= MRl scanning
* Diet for health

Eating to Live
The Digestive System

The dipestive syslem provides for tha energy and nutritional

needs of all the bocy's systems.

While the digestive sysiem is fairly robust against degeneratve
changoee, gastrointeatinal dicordere are common. Gut function ie
improved by modarata exercisa.

= Censtipation
- * Gastric empying

’ 9 * Bowel cancer

* Increased nsk of bowel cancers

= Slower food passage,
constipation

= Fibrosis of some organs
(pancrcas)

* Neclne in geEshic enplyeg 1A@le

» [Reduced casfric capacity

* Cl Elood flow
* Sports nutrition
+ Cark loadirg
* Nulriton and
recovery
* Heduced klood flow o gut
* Cecreasec ntesting transit ime
= |mproved digestive function
el




Bone

Key ldea: The skeleton is formed from two stilfened
connective ticsues: bone and oartilage.

Although zone is hard, it is dynamic and is continually
remodsled and repaired actording 1o needs and in responss
tc blood calcium l=vels and the pul of gravity anc muscles.
Hermones trom the thyreoid, parathyroids, anc gonads, as
wel as growth hormene, are involved in this actvity. Most

Mature long bone

ocnes cf the skeleton are formed from hvaline cartilage by
a prceess of ossification (bone formation) and they grow by
ocne remodeling. Bone remodaling is also imgortant in bone
repeir. Bones heve a simpls grss struclurs, as illusiratsd by
a long bone such as the humearus (below). The hard /dernse)
ocne currounces spongy (canocllous) bone fillad with red
acne marrow.

rZ8 Aging and the Nervous System

Key ldea: The aging process ailects all body systems,
including the nervous syslem.

Neuron loss begins around age 30, and accumulales over
time, which is why the changes are often mora obvious in
the elderly. Commmeon changas include impaired (diminishad)
hearing and vision, short i2rm memary loss, elower reaction
times, and kss of fine motor skills. Pedorming mental and

Loss of neurons

Brain size reducaa with aoe 85
neurors are |ost, but this does

nol lead to dementia. Dementia

physical exercise slows down the loss of neurons in the
arsas of the brain associaled with memeory, and helps the
remaining neurens to function properly, Lack of mental and
physical stimulation, a poor diet, and the cansumption of
twa or more alkeoholic drinks a day can increasa the rate of
neuron loss in tha brain.

The effects of aging on the nervous system

“Hyaline cartlage covers the articular
suiface of the epiphysis. H provides a
cmooth surface that reduces friction
at joint surfaces.

- Sprngy (encellous) bone

- Epiphysezl lne is a remnant of the
epiphyseal plate, which seen in
young, growng bones.

Compact bone

Meadulary cavity

Yellow bene marroa, which
is meinly fat, fills the cavity of
the shati.

Arfery supplies nutnents te the

bone lissue.

The periosteum is a
fibrous, connectve tissue
membrane coverng the
surlace of the diaphysis.

The epiphyses are the s of
the long tone. Each has a thin
layer of ccmpaet bone and
central arza of spongy baore. In
adults, red marmow, which forme
blood cells, is conlined 1o hese
cavilies in the sponcy kone of
soma flat bonas anc apiphyses.

J

An X-ray shows the spiphys=al plates
'growth plates) of a cnilds hard, sean
as separate from the longsr bones.

A fibrocartilage callss or tissuc mase
{inddicaled) begins Ihe repair process
on a fracturad humerus, Cigarette
smoking slows bone healing markexdly.

Rad bone marrow Is €tored In the
cavities of apongy bone. Here it is
being axlizclzd or Iransplant. Bone

marrow g a souce of stem cells.

A seclion ol a Bmur head shows

ire compact bone surrounding Inner
spongy bore At mamw. RBood cells
are tormed In tna red marrow

How age affects cognitive ability
The Saattle longitudinal study began in 19586 with
the purposa of datermining how cognitive (mantal)
abllity and Intalligence change with age. Every
geven years, additional subjects were added 1o
the study, and all participants undanook a serles
of cognitive teste and psychological questioning.
Appraximately 6,000 pecple have been lesled,

The graph (right) summarizes some of the results
to date. Some cognitive abllities (parcaptual spead
and numeric akilily), begin 10 decrease from eary
maturity, while olhers, such as verbal memory, do
not beqin to deteriorate untl much later in life (60
yaars ald). The study also showed that tralning
(use of specific menial lechniques) coculd slow the
decline in cognitive ability.

(a) Why do many cognitive abilities diminish with aga?

- Visual acuity diminishes with age.

Sensory impairment

Nsuron boss leads o a decrsass in sansary
parcaplion. Haaring loss is often the mosi
obwious sensory mpairmeni in sldarhy
pacple and usually tagins with Inabliity to
hear high pitched sounds, Hearlng alds are
often worn to correct the problem.

disorders, such as Alzheimers and
vasculkar dementia, sovercly reduce
the number of neurons in the hrain
and ratard itz functioning.

Changes in vigion

The lens becomes less flexible and
cannat focus light an to the reting
correcily. The lens alan becamez
mara opagus, reducing ths
amount of light fadling on the retina.
Cataracts (clouding of the lens)
cbstruct the passage of light and
are common in the eldarly

The eldarly often ragui
haaring sids g

5" =
. Estimated age changes ftrem 7-yvear Intra-incividual
cata for three cognitive abllities,
8
-
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(b) What staps can he takan ta raeduca the rate of cegnitive decline?
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I8 The Stomach and Small Intestine

Key |dea: The stomach produces ecid ard a protein-digesting
enzyme, which breaks food Zown into a slurry, called chyme.
The stomach is a hollow, muscular organ belwesn ths
oesophagus and small intestinz. In the stomech, food 's mixed
in an ceicic environment to produce a2 semifluid mixturs

Cardiac sphincier (cloaes the
Junction betweer escphagus .
ard stomachi. Prevents food ™
moving back up asophagus.

The gall blakiar slores bils,

which is produced by the

Inver cels. Fal @nd &2cid in Ihe
duodonum stimulate releasc ol
bile from the gal Hladdsr.

Pykric sphincter [clcses _//
Junction between stomach
and cuodanum).

called chyma. Th2 low pH of the atomach deatroys microbes,
denatures proteins, and activatas a protasin-d gesting enzyme
precursor. There is very litlls absorplion in the stomech,
although small molecules (glucose, elcoho!) are absorbed
acroes the stomach wall into the surrounding blcod vescels.

Three layered muscular
wal mixes the siomach
contents © produce Syme.

B
Pancreoas seorelcs an
ansymne-rich zlaling fad
Into the duodonum via tha
pancreatic duct.

Detail of a gastric gland (stomach wall)

Hight: High powered

light microgieph cf the
stomach epithalium
ghowng tho gastrie glands

Papeinogen
taciivated by HCl) —» Pepsin

Stomach secrelions

Gastric juice

5 Poriotal ool -

.._ eistinge S Acid (HCI) secrefion

Pepsin enzyme
(optimal pH 1.5-2.0)
Acts on proteirs and
breaks them doan into
peptidss (short chains
of aminc acids).
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LE:19 The Physiology of the Kidney

Key Idea: The funciiona! unit of the kidney is tha nephror. It
15 a celeclive tilter element, compricing 2 renal corpusclke and
ite assodated tucules and ducts.

Ultrafiliration, ie. lorcing fluid and dissolved substances
through a mamecrane by przssure, occurs in the first part of
the nephron, acroce the membranes of the cagillaries and the
glomerular capsule. The formation of the glomerular filrate

Renal corpuscle: Bleod is flilleresc and
fre Hitrate enters the corvoluted tudule
(enlargement telow). The filfrate
conlaine water, glucose, rea, and
lars, but lacks cells and lerpe orofeins

Glomerulus + Bowman's capsule

Proximal convoluted wubule:
Keabsorption o1 - 904 of ttrale,
inclucing q'ucose end veluable ions.

imb

Loop of Henle: Transport of 33t and passve movament of
watcr crcate ca't gredicrt through the kidncy. The water is
Irzrsporled away by hiood vessels around Ihe nephicn.

|:13p‘SU|8r space
- ,,::{:n -
o

degends on the pressure of the blood entering the nephron
(below). It it increases, filtration rate increcses; when it falls,
glomerular filtration rate alsc falls. This process is precisely
regulaled so thel glomersar lillralion rale per day slays
constant. The inifial filirate, row called urine iz modiliec
through seoretion and tubular reabsorption asocrding tc the
body's needs at the time.

Distal convoluted tubule:
Furlhar mexdificalion of tha

filirate by active reabsorption
and seor=dion of ions

Collacting duct:
Water leaves the filtrale
(J4rine) by osmeels, making It
more concentretad. The sel:
gradtent estaniisnac by the

1 loop of Henlo alloas watcr to
te removed along the entire
length of the colloctirg duct.

Distal
conviduled
fubule

,.'.". ‘-"' p -‘ :r‘ A}s:;.b’;\' -
-~

Podocyle wrapped around 148

glomeruiar capliiary AR

The epitheliam of Bowman’'s cepsule

Is maoe up of epeclaized colls called
rodocytes. The finger-lke callular

processes of e podocylas wrao aound
tho capllaries of the gomerulus, and tho
plasna Mirsle passas heoogh the flirsbon
clits botween them.

1. Explain how water is reabzorbed in the kidneys’

Bowman's capsule
Convoluted tubules ) ..g s
Bowmana caopaule is a dcuble walled cup,
ying N the ccrtax of he Kidnay. It encloses
adense cadilery netwerk called the
glomerulus. The capsule and ils enclossd
gomerulus form a renal corpusde. In this
sclion, he comwaluled Lendes czn be seen
zarounding tho renal corpuscle.

o Epithelal cell

Tnere are arounc 1€ d fierent types of

ep thalial csls in the Kidney, lining the
surface of tubules, each with dfferent
lurctons. The kidrey lissue also conlzins
endothalial cells lining blood vessols,
inlersfilial cells in the spacs Dalwean
furctonal calls, and immunc ocls.
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Antibodies

Key Idea: Antbocies ere large, Y-shaped protaina, made by
B cel's, which destroy spacific antigsns.

Antibodies and antigens play <=y roles in he responss
of the mmune syslem. Recall thal anfigers are [oreign
molecules which promote a specilic immune respcnse.
Artigers include pathogenio microbes and their taxing, oc
well as sukbstancas such as pellen grains, blood call surface

moleculss, and the surface proteins on irensplanted tissuss.
Anticodies (also callac immuncglobuling) are prcteins made
in response lo anligens. Thay are secrated from plasma B
cel's into the plasma whers they can recognize, bind to, and
help destroy antgens. There are five classes of antbocies,
cach plays a different role in the immune recponee. Each type
cf antbo2y is spacific to only one particular antigen.

Hinge ragion Variable regions [orm
ccnneoting the light the antigen-bincing sitos. N R )
&nd heavy chains. This Fach anlibody cen tind -7 Delail of &

gllcws the two Cnam&\ w0 antigan moleculss.
tn apan and chse. =

Light chain (chor)
Hezvy chzin (onp)

antigen
binding site

Antgaen
Mosi antigens ara protkcins
or large polysaccharidas and
are coften parts of irvading

YW Muscles of the Human Body

Key Idea: The muscles of the human body cen be placed intc
specific grcups.

The muscles of the human body ceour as groupe which work
togatner to achieve an oulcome. For example, the raising
of the forearm is acheved by the cortraction of the hiceps
brachii and the brachialis. This muscle group is sometimes

Muscle groups &
% . Word |ist: :
Facial muscles, peciorals, obliques [abdominal group), :

rectus abdominis (abdomiral groug), trapaziug, latiscimus
domsi, delloid, beeps, Irceps, gluleals, quadriceps,
hametrings, goctroonemius

referred to simgly as the bikceps. Similarly, abdominals is
ueed o refer to the musole layers covering the bedy's anierior
midsoction. Musde grcups are dvided between the head,
trunk, upperanc lower arms. thoraxand micsecticn. and upper
and lower legs, each with arterior and posterior musclas.
Som= common muscle groupinga are illusireied below.

Mbet of the molecule mizrobes. Examplas includz

is mace up of > \ coliwalg, lagcla,kxinsot B NN BRI TR .
constant reglons art . . e : bacteria, virel coas, and

A e s sl The anligan-ainding sites difler rarm ona lype of \ ety eyt

anfibody i ancther. Tho huge numoorofamtibecey 1, "7 7 B A B "%\’ e, ©

for all antieadias of

lyres s nossible only because most of he

\
Tha spoofe site onthe

tho same clasa Antibody aniibody structure IS consiant The small variadie anigan thal & recogrised < A
> 7 /s
porton is coded by & reletvely small number of by tho immuno system is
¥ EE— genes that rearrange ranjomy o pracuce an caled the enitape or . = i ,
| \tj):xy; n: bo-(’;lm estirated 10C milion ciffzrent comoinations. antganic cetsrmnant. E' '/]
How antibodies inactivate antigens &&= 0 @ Ry 0 N 0 T
\ B -
Neutralieation Activation of complement Enhancing phagocytosie
&
% v ,?‘/‘, ........................................
\ ".)
7 N | RSy | . S P wm  \y . N0
e i Viel receptor )
¢ e - y
L siles bloxcked . |
\4‘.\ ?:9 Comploment protons sﬁ:\} — = & anfigavbactertam
/--
Antibodios provont a virus or Antibodies cttached o the Anfibodes tag pathogans/
loxi: prolein (e.g. diphtheria surface of a palbogen aclivae antigens for dosirustion by ’ o
toxin) from binding to Its target. tha complomont systom. phagocylic lsucccytas. \ """"""""""""""""""""""""
\

1. Dascribe tha structure of an anticody, idantifying the specfic features of ite structura that contridute to its function:

2. Exdlain how the falowng actions by antbodies enhance the immune syslem's ability to stop infections:

(a) Acting as agglulinins:

(2) Acting as antitoxins:

(c) Tagging fcreion cells with chemical markers:

£2022 BIOZONE Intomatiora
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Head musdes

Head musclss are divded inlo the acial rmuscles, whnich make
expressions, end the chewing muscles. Fecial muscles are inserted
into sofl lissies [e.g. skin) #nd enable a =nge of Boial sgrassions
Smllhg Invoves about 12 muscias. Major muselss invcived includs:

« Zygomaticus major (A) raisaa the ccmers of the mouth and
producas the cheek dimples

= Zygomaticus minor (B) raisas the upper edges of the lips
« Levator anguli oris (C) raises the upper lio to show tha canine testh.
Frowning mvolves about 11 muscles. Muscles irvelved include:

e Procerus (N mudls 1he skin belweaen he systrows town Iowarnds tha
nose producing tha 'fightors fold'

= Depressor angull orls (E) pulls the corners of the mouth down 1o
fcrm the lips into an invertea U.
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Key Idea: Humans have a four chambered heart, divided inte
left and right halves, acting as a double pump.

The hearl is the canira ol the human cardiovascular syslem.
It is a hollow. muscular argan made up of feur chambars
(bwvo atria and two ventricles) that allernately fill and ampty
with bloed. acting as a double pump. The left side [systemic

Human heart structure

Structure of the Mammalian Heart

circuit) pumps biood to the body hissues and the right sida
(pulmanary circuit) pumps bload 1@ the lungs. The heart lies
betweaen the lungs, to tha lell ol the midling, and is surroundad
by a double layered pencardium of connective fissue, which
prevents over distensian of the heart and anchars il within tha
cenlral compartment of the thoracic cavily.

DEMD) Top view of a heart In section,
(seclioned, anterior viaw) B 2 showing valves SomHunar vane of
—— S Pulmanary artory
Somi-lunar ! o’ ,--'“
valve ol acrta N 7
Aorta carres oxygerated :
bhood to the head and bady
Vena cava recelves
denxyaenaiad bbood fram
the head and bady d )
Bi Lllcspld

Pulmonary arlery ——
cames deoxygenated
blocd ta the bungs

Tricuspid valve
pravents backilow of
bhood into right atrivm

Chardae tendinae non- -".'T\
clastic strands supporting
the valve ilaps ‘

Semi-lunar valve provents the
blood flow back into venticle

Septum soparatas
the ventnicles

The haart |5 nol a symmeatrical argan. Akhough the quantity of blood
pumEed by each skie s the same, the wals of the kft venltricke are
thicker and more muscular than thoae of tha right ventricle. The
differanca affacts the shape of the wsnincular cavitise, ao the right
venincls is Wwisted over (o ths left.

Right atdum: recelwes deoxygenated blood via the anterior
and posteriar vena cava

m Right wantricle: pumps deoxyoenated blood to the lungs via
lhe pulmonary artery

Left atrium: racsives blood relurning to the heart from 1hs
lungs via the pulmonary vains

Left venhide: punmps oxygenated blood to the head and
hody via the acrla

1. In the schemalic diagram of the heart below, label the four chambers, and the main vessals entenng a
The artows indicate the direction of blood flow. Use large colorad circles to mark the position of cach o

A A

Tricusgid (righl
atloventricular valva)

Anterior view of heart to show ¢

Supanor vana cava

Rlght coronary arfery

Pulmonary
veina

Right—"
cardiac vein

Inferior vana cava

Descending aorla

Coronary arternas: Tha high oxygsan ds
muscle are mat by a dense capliiary net
arterigs arlse from the acrta and spread
of the heart aupplying the cardiac muacl
bood. Deaxygenatad bloed is collsctad
and returnad to ths right atrium via & lan

. 7%

(@)
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Vaping and the Lungs

Kay ldea: Vaping is a method of inhaling a vapor containing
nicotine and other compaounds, including some that may have
an unknown negalive impact on the raspiratlory sysiem.
Nicotina 'vaping', throwgh an alectronic device, 15 a new
phenomenon and research links ils uptake to a decrease in

Yaping and lung damage
——— F ¥

13

i~- .

'

- ™

»" :
L4 - e 3
X ‘Lung cpaciies

al

owing Lng damage in patient du o vaping,

pa—

pementage ot dally tobacco smokers vs nicotlne ‘vapers’
. Percentags change in daily lobhacco smokars (from 2016 10 2019)

: Parcentaga change in (non-emoking) vapera (from 2016 to 2019)

oh above, describe the patlerns you see in the data for tobacco smoking vs 'vaping

tcbacco smoking. Althaugh ‘vaping is oftan prometed as a
safe alternative te tobacce smeking, developing evidence
15 showing a multitude of possible negalive healih Impacis,
including cardiovascular and lung disease. Long-term health
impacts are shill unknown.

Lung damage in some palients has been linked to vaping,
and was definad by the CDC (Cantres for Diseasa Contral
and preventlion) i 2019 as eclgaratte or vaping product usa-
associated lung injury (EVALI). Symptoms including coughing,
chest pain, and shortness of breath. Studies conduded that
acdiivas to the vaping liquid, such as Vitamin E acatale, wars
lkely to a major cantributar to the lung damage seen in aver
2800 people, and over 88 daeaths In the US, by aarty 2020.
Although this addliive was malnly linked to THC-contalning
vapa liquids, other addilives in nicoline-basad vape ligukds are
thought to contribute to EVALL, and lung damage in ganearal.
Physlclans and health speclalists are concernad about the smal
amaunt of rasearch around haalth Impacts of vaping, pessitie
poizons and carcinegens that may cause future lung
damage and diseasa, as wsll az the Increasing
prevalence, and marketing, of use
amongst youth.

[
] 3 1
2528 2088 ’ 4049 = €0-€9 704 144 | 158+ ‘
it L = Y L_g R
. .
Age graups

e impacts to lung health due to vaping:

from the CDC shows around 3% of middle school and high schodl students in the US have vaped in
ays, 3 lime= higher than the rate of adults. Why iIs promating vaping as a healthy alternative to tobacco
B 1B-24 youth age scientifically and statistically incarrect?
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Appendix

ks (00 Doescrba the frend in ocean pH since the " 880s:
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£ (SAMPLE) 2. What do you think & causing thas?

m The Roles Of Water In Earth's Surface
Processes

e Roles Of Waler In Earth's
'maowmlou .Il |‘U|t‘ | 15 lEl I t‘.c-l 2 - [ ‘V —‘.:l ° @ °
{ Surface Processes -
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Ocean Acidification and Molluscs
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Habitat Restoration
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Login with Classlink
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Biology For NGSS (Sample) >  Chapter 2: Cell Specialization And Organization > 34 PlantCells >  Activity

150% v (&)

No Presets

@ O & B A A A

.7'W Plant Cells

Key Question: What are the general and specific features of a plant cell?

What is an organelle? Features of a plant cell

» The word organelle means "small organ”. » Plant cells are eukaryotic cells. Features that
Therefore, organelles are the cell's "organs” and identify plant cells as eukaryotic cells include:

carry out the cell's work.
y » A membrane-bound nucleus.

Organelles represent one level of organization in a
multicellular organism. One component (the cell) is
made up of many smaller parts (organelles).

» Membrane-bound organelles, e.g. nucleus,
mitochondria, endoplasmic reticulum.

Features that can be used to identify a plant cell

Eukaryotic cells contain many different types of include the presence of:

organelles. Each type of organelle has a specific

role in the cell to help it function. * Cellulose cell wall.
* Chloroplasts and other plastids.

 Large vacuole (often centrally located).

Plant cells have several types of membrane-bound
organelles called plastids. These make and store
food and pigments. Some of the organelles found
in a plant cell are shown below.

A generalized plant cell

Chloroplast

A specialized plastid
containing the green pigment,
chlorophyll. Chloroplasts are
the site for photosynthesis.
Photosynthesis uses light
energy to convert carbon
dioxide to glucose.

Mitochondrion

Mitochondria are the cell's
energy producers. They use
the chemical energy in glucose
to make ATP (the cell's usable
energy).

. 'Large central vacuole:. - |
¥ -~ " Plantvacuoles contain-cell - = =
.+ Sap. Sap’is a walery sotution " .-
. containing dissolved-food . .-
. matetial, ions, waste products, - 4

Y MY I1IASarye o - a 21 &

Endoplasmic reticulum (ER)

A network of tubes and flattened
sacs continuous with the nuclear
membrane. There are two types

of ER. Rough ER has ribosomes

Cellulose cell wall

A semi-rigid structure that
lies outside the plasma
membrane. It has several
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Transitional Fossils

Transltlonal Fossils

SLIDES
Transitional Fossils

3D MODEL
Archaeopteryx fossil

3D MODEL
Archaeopteryx reconstruction

3D MODEL
Archaeopteryx skeleton

WEB LINK
Archaeopteryx: The Transitional Foss...

WEB LINK
HHMI: Great Transitions: The Origin ...

WEB LINK
HHMI: The Origin of Tetrapods

aD MODEL
Microraptor

VIDEO
National Geographic: Are birds moder...

aD MODEL
Velociraptor reconstruction

3D MODEL
Velociraptor skeleton

Ee

104% v

Biology For NGSS

>

©@ ® J

Chapter 12: Evidence For Evolution > 225 Transitional Fossils >  Activity

A B T O £ £

f-; El A A No Presets

Transitional Fossils

Key Question: How do transitional fossils provide important links in the fossil record?

Transitional fossils are fossils which have & mixture of features, shawing intarmediata states, that are faund in two
diflarent, Byl relalad. groups. Transitional lessils pravida imporlant links in he tossil racord and pravide evidence Lo
suppert how one group may have given rise te the other by eveluticnary processes.

Impertant examples of rransitional fossils include horses, whales, and Archaaopteryx {below], a trangitional form
hetween birds and non-avian dinosaurs.

Archaeopteryx vias crow-sized (30 cm length) and Ived about 150 million years age. It had a number of dirdlike {avian)
features, including feathers. However, i also had many non-avian features, which it shared with theropod dinosaurs of
the time. Although net a dirsct ancesior of birds. the Archagoptsryx and birds shared a common ancastor.

Non-avian features Avian features

Forelimb has three
functinna’ fingers with
Qrasping claws.,

Lacks the reductions

and fusions present in
other hirds

Sreasthone s smaland -~

laxcdes o kel

True ieath =at n .
sockets in the jaws. " ! - 3 Belly ribs.

The hird-limb girdle is typical
of dincsaurs. although - ; —_— ——— Incomplata fusion of the
mod fiad. , p g RS, | 40 L lower k=g banes.

F, ' : "

Long, bony tail.

Imprassions of fzathsers
sttached to tha tail.

on fossil evidencs.

W 1. [a) What is a transitional fossil?

&4 (b} Why are transitional fossils Important in undersianding eveluton?

=2022 BIOZONE |1tz inalior e
ISBN: 9731-98.856692-4
Freccoapying Frhbtec
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Two licence types In are:

Digital interactive replica of the book: All the functions the student has plus:
. Digital replica: students can view the - Teacher has access to model answers
book, add annotations and markup. via display buttons.
B . \ich feaures ertty ths pent ol o eukaro
. Students can enter answers online - Teacher can assign activities as time- e —
and submit them to their teacher. sensitive coursework to be submitted 3. @ Wretio ancgerler S cngticloloe
by students.
- Digital resources available: ) s ses oy SEass e ot
3D models, presentation slides, - Teacher can view, comment and -

curated OER videos, weblinks. grade student responses to questions. 3 €34. (@ Namo e crganlle wrers protcsyriss o



Experimental Features: COMING SOON

- Translation for 150 languages in realtime - highlight with
text-to-text translation (experimental).

.« Text reading level simplification in real time (experimental)

« Teacher will be able to add links to their own resources
(files and links)

. Integration with LMS platforms:
e.g. Google Classroom, Canvas, Schoology, etc.

« Personal Licences: single-user untethered to an institution
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Teacher Notes:

Overview. Designed to introduce high school students to a well set up science laboratory and
provide a fun orientation. The lab features a lot of equipment that would appear in chemistry lab,
with other materials added for biology and earth sciences. There are also extra items of scientific
apparatus that would normally only be found in a research |ab or college lab (centrifuge,
bioreactor, PCR thermal cycler machine).

Objectivea: The game requires that the students become familiar with health and safety
hazards and equipment. This requires them fo de an "audit” to identify risks and become
familiar with safety equipment, by discovering items in both categeries. They will also learn the
names of some of the more common (and exaotic) lab equipment.

Student Instructions:

Walcerne to the BIOZONE Scianca Lak oriantation! This is an early ok at an axciting project we are working on.
Right now your interaction is limited to moving arcund and looking &t things. In the future, we will aliow you 1o have
useful interactions with the squipment.

In this simulation, you can mave around and loak at the equpment and features of 2 madarn schoal scienca lak.

The leb features & lot of equipment that would agpear in chemistry lab. with other meaterials added for biolegy and sarth
sciences. Thare are also axtra items of scientific apparatus that would only be found in a research |ab or college lab
(bioreactar, PCR machine).

« Read the Lab Rules on tha notice board in the Lab (next two tha teacher’s front banch)
» Can you spot 8 lab safety rules being broken (HINT: look on bench tops as well as the ficar)?

> ; B . OZO N E « Canvyeu find up to 12 itams of safety equipment that raduca or raspond te hazards in tha lab {HINT: leck on bench

tops, walls, ceiling, as well as the floor)?

NOTE: Please be patient while the simulation loads - it may take a few minutes (depending on the speed of your
intarnat connection.

\/l I I U a I S C I e n C e L a b s To experience the best graphics, speed and interaction, iry downloading one aof the App versions of the simulation for
o Windows cr Mac OS;

;l BIOZONE Scilab VR 2023 - MacOSX 482ME
@ BIOZONE Scilab VR 2022 - Windows 332ME




[ ) Identify and record {invento the 12 mitigations that safety:
BIOZONE SCIEHCQ Lab (c) Iden ;:Q;itcizgu:;::n ry}an mitigations that ensure y

Fire alarm

Fire blanket

First aid kit on the wall

Emeargancy EXIT sign

Safety glasses

Biochazard Waste bin

Fume cupbkoard for dangercus experiments that give of noxicus gases
§. Safety tongs for handling hot test tubes
10. Smcke detector (ceiling)

11. Fire sprinkier systam

12. Exftracter fan duct over henchas

00 NTTOV B G Y b

Use the arrow keys or (WASD) to mave and use the mouse to laok around {lock in different directions).

1. The player must carry cut a Health & Safety audit:

(a) Read the Lab Rules ¢n the notice beard in the Lab (next twe the teacher’s frent benchy.

(o) Identify and record (inventory) up the 8 health and safety hazards in the lab:
1. Broken glass

Spilled chemical on bench

YWater on the ficor

Scalpel blade near the edge of the bench

Orink in the lab

Foed in the lab

Bunsen bumer too near the edge of the bench

Petri dishes exposed with bacterial colonies

U L




BIOZONE

Virtual Science Lab

You will be able to access the
experimental version in 3 ways:

« Online (browser) version
« Windows OS App version
« Mac OS App version

Let us know what you think :)
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To download this
BIOZONE WORLD
Presentation:
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Quick Start Guide Home Screen:

Once logged in you will be presented with the Home Screen (depicted below).
The home screen allows you to see the Dashboard.

Go to the web site: world.BIOZONE.com DASHBOARD Displays:

Registering and Logging On: * Book titles that are registered to your account
e Last Activity that you were work on or accessed

¢ RSS science news feeds from major science journals and magazines

Either: ¢ Reminders for things like due dates for assignments.

Wi ~
1. SIGN IN: Enter your registered email address and password Welcome 1o Features not active in the LITE version (PLUS only):
(this may already have been set up by your school IT Admin) BIOZONE World '

e Assignments (allows teacher to set assignments and monitor progress of students)
SIGN IN
¢ Students (allows teacher to manage class lists)

_ ) y on Assignments (PLUS only): Book viewer: Opens the last book
2. SIGN UP WITH CODE: Enter a code supplied to you to enrol in Home: Navigate Your Classes: Your Allows teacher to set activities you viewed. Also provides list of

the platform (if you have been provided one by your IT Admin). back to the home classes will show here as assignments to whole classes titles available ugder your licence

screen by clicking - name them as you or indjvidual students. Subscription: Sh
on the BIOZONE wish (you may have Students (PLUS only): Go To Dashboard: ubscription: Show

i ; our licence and
logo or home icon more than one class) Manage class lists Returns to this yb'l' 0w O
and grading. Home Page ability to Log Out

A ©)B1OZONE * CLASSROOM
3. HOME SCREEN: Click on the book title & Basori™

cover you see here. Your licence may give 2 SENIOR BIOLOGY

A2 SENIOR BIOLOGY
you access to more than one book, so click

OARD ASSIG STUDENTS
on the blue dots under the book cover & ol

LAST ACTIVITY &

images. g ' e :
o " pN LAST ACTIVITY ;¢ N REMINDERS %=

COURSE MATERIALS { :’ "\ Go To Last ——l
Standard NGSS 3 R\ Activity: This PR . Colls
; o _dadiE & provides quick :

access to the
work in progress COURSE MATERIALS

Standard NGSS

EXPLORE THE BOOK:
Click on the chapter titles (blue), and then

the individual activity titles (grey). This will
display the pages of the book.

Your licence may provide limited access to
some features. You should be able to view
pages, and access the linked resources

attached to each activity: = . S i B

Titles Available: Access the RSS Science News Feeds: BIOZONE Reminders: Provides a list of
* Presentation Slides g R T books that are licensed to has live news feeds to several science current reminders such as
e 3D Models ‘ e your school account. Any journals and magazines that are assignment due dates.
e Videos - ol s sl it azpectc breson b}ue dots |nd'|cate additional refreshe(.:l da.ll}/, mclud.lng:
. - ) : titles are available. e Scientific American
° Webllnks , . o ‘ @ owy y organelies in , e.g. plant and animal cells? . .
| e New Scientist

e Science News

NOTE: Some weblinks and videos require to be . . CTpe—
opened in a new TAB in your browser.

BIOZONE WORLD: QUICK START Guide Version 1.0 BIOZONE WORLD: QUICK START Guide Version 1.0




Accessing a Book Additional Features

When a student logs on to the eBOOK platform, the dashboard shows the eBook title Don’t get lost - there is a clear roadmap of where you are currently in any title in BIOZONE World:
attached to their account. Click on the eBook title to open the book and start exploring.

Breadcrumbs:

PLUS License Only Features: This shows you the path of
where you are in any book

¢ Interactive Replicas of the printed books allow students to answer questions online ...
... this forms a “Record of Work” and may be graded by the teacher (if desired). CLASSROOM =

e Presentation Slides: Many of the activities have a selection of presentation slides that can be used by Biology For NGSS (Sample) >  Chapter 2: Cell Specialization And Organization > 34 PlantCells >  Activity
the teacher to provide context and background notes for the students - great for introducing a lesson - % O @ & B B A A A B T O

[¢

or reviewing at the end. .
; (@ |

TEACHER VIEW shown below: S R —

QR Codes: Some of our newer X : = . (e)[r

ib le: ) books feature QR codes. A
Library Toggle: Chapter Title: Activity Title: student can use their mobile

Click this button to show or hide All chapters are Activities are numbered phone or tablet to scan this
book pages and resources. displayed in blue.  and displayed in grey code and link to a 3D model.

Tool Bar: There are various tools available to

highlight, markup and comment on the page.
eBook Title: See the explanation below.
More than one book

may be displayed. [

Activity Pages: o o T - No— Student Annotations and Markup

May be a single page . SO : ! A
or several pages. O : § 3 o | Students can add their own additional notes, draw on the page and highlight text passages.

f ©s10ozoNe ™

Presentation Slides: .ﬁ ' Ty f B .l Page Display Options:
Available for PLUS The '-’ _ There are various options to improve the
licenses only. e oy i way the pages of the eBook are displayed.

, , Chioroplasts are found in cells inthe  Plant cels are surroundod by cellulose  Amylc When viewing videos and 3D models, you . i

0 SUCKYO ¢ \ons groonpansoilr'\epwu.swhasmo collwalb.ﬂwo;;ulososupoons are tyy ish t 5 itch to FULL SCREEN ! yd Select (ESC). Use this to

H . leaves and sometimes the stem. These the cell (and the plant). Cellulose is a Plants| may wish to switch to mode.

Curated Videos: ooyl porkim s ol gt s y select text on the page
photosynthetic. In leaves, they are found glucose units. The cell wall also contains starch|

MOStly hosted on ey in 2 and spongy il cells. mepoiyv‘r‘mm. especially in woody and tal

YouTube, these play \ o antaed o P Pan (P): Use this to grab the
within the platform. . 1. What are the functions of the cell wall in plants? The cell wall provides rigidity, shap page and move it around Markup Tools: Use markup tools to highlight, markup and
Complex Piant ce and (through wall pressure and cell turgor) the plant tissues. It also limits the

comment on the page (keyboard shortcuts are shown in brackets).

Curated Web-links: B e . (a) What structure takes up the majority of space in the planf cetl? The vacuole. |
These will display in (b) What are its roles? Roles include storage, waste di A £-+ E
a new TAB in your

browser as some
have 5pecia| d|5p|ay . Identify two structures in the diagram that are not found iianimal celis: Chloroplasts, |
requirements. d Cel 3 3

100%~ O @ Highlight (H) Strikeout (K) Rectangle (R)

. (a) In which parts of the plant are chloroplasts found?

Underline (U) Squiggly (S) Free Text (T) Freehand (F)

|
/
/

3D Models: (b) Why are they found there?
BIOZONE's collection

of 3D models are _ _
often annotated and z . What s the function of cellulose and lignin? SEESCE HINT: Library Icon

a provide a great Vindl Microscope : S | L Click this library/bookmark icon - if you wish
lesson enrichment i Rotate Clackwie to temporarily hide the library index
opportunity. 10

1. What are the functions of the cell wallin plants? Student Responses: Reveal Answers: St 150 A €YB10ZONE "
Write your answer her . . . L
Available in PLUS licenses only - Teacher Only access - Use the (+)
students double-click on one of and (-) buttons to display or hide
A0 Py opicbubodii e r A # the blue fields to type in their the suggested answers. HINT: use
(&) Yihat e # roles? responses to questions. this feature with an interactive
whiteboard to review a lesson.

. Identify two structures in the diagram that

BIOZONE WORLD: QUICK START Guide Version 1.0 BIOZONE WORLD: QUICK START Guide Version 1.0
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BIOZONE is excited to announce the launch of
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