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Grade 12 Biology Success Criteria

Grade 12 Semester 2

Energy and respiration

Learning objectives

Sl ) Jeadl) — e SEN Caall - Zladll il — claY)

Success criteria

35

i) g A8Ual)

danlatl) CalaaY)

6.1 The need for energy in living organisms

Al ) dad) clilsl) 43l -6

6.1 |outline the need for . o B I ~lias ) eilealls dadld Lo A3l Aall ) dals adly -6
energy in living organisms, |® List processesin living ol glai N o
as illustrated by active organisms that require Al sl 8 Ll Jail) DA (e poaly LS
transport, movement and energy. Al st el e
anabolic reactions, such ) S bl 2Ble ity 38 )
as those occurring in DNA ¢l g DNA —acliat 8 ¢haas
replication and protein ' "
synthesis gl
6.2 |describe the features of ‘s adass ) “lews Ciay -
ATP that make it suitable |® Describe the structure of ATP 85 - i ATP < i 2-6
as the universal energy ATP. ATP (e Bl (5lat (oS Couay Agalle 38U AleaS Lidie
currency e Describe how energy is die ATP (e dallaial) d8Ual) Hlaie SYy
released from ATP. AMP L.A‘ ?3 ADP ‘;‘ d}}_‘
e State how much energy is Agdle 4l dlee ATP ltie) o = i
released from ATP as it is
converted to ADP and then
to AMP.
e Explain why ATP is suitable as
a universal energy currency.
6.3 |explain that ATPis e ATP sl e 3L AUl 6, b S 3-6

synthesised by:

* transfer of phosphate
in substrate-linked d
reactions

Name two processes by
which ATP is synthesized
from ADP.

Explain the source of energy
for ATP synthesis for each of
these processes.

.ADP
Wy phal) 2

ATP

Adaud o3 ATP +ls i il 7 iy

S e Latl) &l all Jai e
Alelaial) o) galls ddasi yal)
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* chemiosmosisin

w’w"'i‘éj@u&, X \a.g_))my\ .

membranes of St ¢ L e gl
mitochondria and ST
chloroplasts R
6.2 Aerobic respiration A sgd) i 2-6
6.4 |state where each of the g o . . ; -
, _ e Name the four stages of ¥ Psel) Gl dal o ooy @ o Ala e IS Cpn S Sy 4-6
four'stoc'ges in oero.blc aerobic respiration. Jal e e dla yo S Cigan S Sy @ b e sl el Ja e
respiration occurs in e State where each stage of B 5l e LAY 8 ) gl il 31 ) Ldda LA
eukaryotic cells: aerobic respiration occurs in ' T
eukaryotic cells. a3 sl b gl Jlatll
" Loptam i L el
. o L gl
* link reactionin the
mitochondrial matrix LS siall B glia 8 s S350 0
* Krebscycleinthe clie e dpanslill s jaudll o
. gl(‘icgcc]?iszdrlol matrix SR Ly il
phosphorylation on the
inner membrane of
mitochondria
6.5 |outline glycolysis as ‘ b Jadl) sclallaaall (i s ad Al Jlatll |, il -
phosph%nyylot)i/on of » Define the terms glycolysis, SR . W SO @ sl e oSl dladl gty 56
glucose and the phosphorylation, oxidation JAY g kUl g 6 jaudll A GaS Ui 5 35S el
subsequent splitting of and reduction. g5 e Sl Jaill dlee jadly @ ‘ N "
_ A . . . - . ! . ‘ £y ode - ¢
{g%c)tizig [Es/énjcsr?ofwszsphote e Summarise the process of L iy A d;\f’j’\} Adans sl il yal) &) (6C) w58l /6 I
ohosphate molecules (3C) .gl%/colys(ljs., |§cient|fy|ng thde J¥a4l NAD 5 ATP Ol (3C) lbu b 55055 Ay
; ’ intermediate compounds . | g Lol o oae €4 o o
gg&?ﬁ%heﬁ%ﬁgeéq and the stages where ATP . Jﬁ}i‘; ‘uyf A J.S‘ PO A3C) s e S olasly
with the rcfdyuction of and reduced NAD are Insiy ciagl s -6 35, J3A4 NAD s ATP )
ATP and ICr)educed NAD produced. sl lde 2 ' ’ e
e State the number of carbon Jall 8 A5V iy Sall i (S Caay @
atoms in glucose, fructose 1,6 (g Sl

- bisphosphate and triose
phosphate and pyruvate.

Describe how the following

Sl ll 5= 6 ol 3558 0
Sliagd 5 At o
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molecules are produced

during glycolysis:

e fructose |,6-
bisphosphate

e two molecules of triose
phosphate

e reduced NAD

e ATP.

Explain why glycolysis results
in a net gain of 2 ATP
molecules per glucose
molecule.

List the final products of
glycolysis.

JFAAINAD o

ATP o
@M‘M\Mdj‘m‘Cﬂ
ATP U a0 ltie il o ) (523
DS e a K

el Il Ak 0 il il

6.6 |explain that, when oxygen . 8l 3 aie S e Caay TR T DI P -
is clzovoiloble, pyruvcnteyg e Describe what happens to e Sl ) ©| BromSVssedos] 60
enters mitochondria to pyruvate when oxygen is il L ginall ) cla gyl o5 32
take part in the link present. T
reaction Al Jetal) 848 Laall

6.7 |describe the link reaction, Al Jeliill mlhias Citey @ 7-6

including the role of °
coenzyme Ain the
transfer of acetyl (2C)
groups

Define the term /ink reaction.

State the site of the link
reaction.

Describe the
decarboxylation and
dehydrogenation reactions
of the link reaction.

Describe the role of
coenzyme A in the link
reaction.

State the products of the link
reaction.

Ll Jelil adse S @
s dusSpn Sl Pdleld Cun o

T el 5 s el

Ll Jelill il s Sy @
L3l Jelail Gt Al S, @

J}A&S&W‘L:\‘).“ Jelall) Caiay
Cle sane Ji3 (8 A an 5Y) G e
(2C) Jsind)
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Write an equation to
summarise the link reaction.

6.8 |outline the Krebs cycle, 3 3 : 1z 4= . .
explaining that 4 e State the site of the Krebs ) . ‘U'US‘ Jﬁf’: )Sm ¢ OV AL com 8853 adly
oxaloacetate (4C) acts as cycle. 20522 (60) Dl EE RS TR 0 g e (4C) cliwd LS| g g
an acceptor of the 2C « Explain how the 6C RSB . ;
fragment fl&om ?cetyl compound (citrate) is (4C) sl SILST (49 685 alay a8 il A 2253 G e dinl (e (2€)
coenzyme A to form : . ; : R T
citrate (6C), which is produced in the Krebs cycle. - .. ,ii:;}f < S5 ((BC) 2 sisaall 4y 53
converted backto  Outline how oxaloacetate A e B8le s Slag o= e oo Alidis o 5305 e i
O?O|OO”C€'EO'CG in a series (4C) is regenerated in the om S 390 a8l s A8 S, @ o , .

Oor sma steps Krebs Cyde_ u,u)s 5550 ‘; C'-’L' JS ill_\.}); S JSJJ, ° ,u\.\:\u\jlb.ﬁ\ ‘_A\ a),)a..ai\ s_a\jbal\

e Describe how co-enzyme Ais A0 5 Sela esia JSla S A
recycled. oSl Jlaill dlee

e List the products of the
Krebs cycle.

e State how many molecules of
each product of the Krebs
cycle are made for each
glucose molecule that enters
glycolysis.

6.9 exploin that reactions in e Listthe coenzymes reduced L.é d;ﬁ;ﬁ L,.,?m ?73)"\!1‘ o\l yay A8 Sy 9-6

the Krebs cycle involve:

* decarboxylation
* dehydrogenation

* the reduction of the
coenzymes NAD and
FAD

*  phosphorylation of ADP

during the Krebs cycle.

Explain the role of the
following processes in the
Krebs cycle:

decarboxylation
dehydrogenation
reduction of coenzymes

substrate-linked
phosphorylation.

OR S B

tom S )53 (B AEY lleall ) 90 7 5l
dusSn Sley o

osoudlg o

a3V Bl e JI ) o

Alelatall saladly ddasi jall 3 a8l o

S B G el o ¢y

ver

e

JuS o Slhg 5 o

Osouellg y e

SNAD a8 e J) 581
.FAD

ADP 5iué
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6,'0 O - W - . - 3 v A . . . -
gﬁffﬁ'fg fr:‘frgﬂffgﬁrng e Describe how the hydrogen ul“""d: UJT:;L@J‘ ub\a d“‘:'ms u“‘j Jii (AFAD 5 NAD 52 ciusy|  10-6
hydrogen to carriers in atoms removed in glycolysis, A el g Sud) Jall B Lesl ) slie 8 J8l g ) cpn s el
membrane cycle are transported to the LAl L HaiS gl

inner mitochondrial )
membrane.
6.1l |explain that during e Describe the structure and O ASIY) Ja Al aB ey S Sichay @ 11-6

oxidative phosphorylation:

* hydrogen atoms split  |®
into protons and
energetic electrons

* energetic electrons
release energy as they |®
pass through the
electron transport
chain (details of carriers
are not expected) o

* thereleased energy is
used to transfer
protons across the °
inner mitochondrial
membrane

* protons return to the
mitochondrial matrix by
facilitated diffusion
through ATP synthase,
providing energy for
ATP synthesis (details of
ATP synthase are not
expected)

* oxygen acts as the final
electron acceptor to
form water

location of the electron
transport chain.

Describe what happens to
hydrogen atoms carried by
reduced NAD and reduced
FAD.

Describe the path taken by
high energy electrons
through the electron
transport chain.

Describe the path taken by
protons through the electron
transport chain.

Describe ATP synthase and
its role in chemiosmosis.

Explain how energy released
from the electron transport
chain is used to generate
ATP in the mitochondrial
membranes.

Describe the role of oxygen
in the electron transport
chain.

Explain why the link reaction,
Krebs Cycle, and the electron
transport chain stop in the
absence of oxygen.

Compare the products of
oxidative phosphorylation

Ugenal s gyaell il ) dnsn oy @

JFAA FAD 5 JFA NAD sl 50
Ao 5 I ASLus (3l jlaall Ciay
003 A g Al e Ll

e g al) ASL (5 lsall Gy
O Y Ja Aol

Ly sasd) (o 30y il ATP sy
(e Adllaiall 48Ul pladiul AES
sl b ATP sl ¢ ity Jis Al
LS sl

Juialal. kY 50 Gy

O A

853 Jal Sl Jelaill il 5 s =
e A o A Jadlluy Gu S
Sy

Jal e e Aol 5 il ol 53 () )l
GAY) sl Satil

JoansSlll 5 jandl) oL asf T

A o souedl 3 Hhis e

dalhal) Alle ¢l g yiSl) g ligig g

G Adle ey Sy Gl @

Ji Aluls e Al la ) g ye oL

Canad JB1 30l Jpuali) (35 S
(s sllae
Jail Al 25l 2l e

LS siall gl e gl )

RENA

Boda Al Clisigyll sl @
L) Gask e LS sl
i ATP J4a (0 Jgusd)

ATP sl 48 i g 3 Y

Gl i ATP Jalis)
(fu slhae

e JiineS &Y Jans @

slall (sS85 SR
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with the other stages of
aerobic respiration.

6.12

describe and interpret
investigations using °
simple respirometers to
determine the effect of
temperature on the rate
of respiration

Describe a simple
respirometer that can be
used to investigate the
effect of temperature on
respiration.

Describe how to use a
respirometer to measure the
rate of oxygen consumption
accurately.

State ethical considerations
for using live animals in
respirometers.

Interpret results from
respirometer investigations,
calculating:

e rates of respiration per
gram of living tissue

e differencesin rates of
respiration.

Al (S oy (utli (ulile Ciay

ol e 5l jall A o il ad

Al (o o1 S i

Ay Y D) Jara

Al AENAY) @l jlae V) Sy

ol Gulia & Al Gl gual

e ol el il Loain) (pa il yusdy

(SRIVEN

Aot (ool U0 il e o
Al

ol Y ane & CBERY) o

e\di:u.u\.,\ Glebatiny) pudy g Caay
a0 ol sl Aapy S e
uas.xﬂ\ Jara éc ’5)\);“

12-6

6.3 Mitochondrial structure and function

Lgiiadi g 9 Ly )aiS gisal) iS55 3-6

6.13

describe the relationship  |e
between the structure
and function of
mitochondria using
diagrams and electron
micrographs

On diagrams and electron
micrographs of mitochondria
identify:

e matrix

e cristae

e inner and outer
mitochondrial
membranes

intermembranal space
DNA

ribosomes

ATP synthase.

osally bl asw )l e aaay
(L)X siaall 4 g FISIY) A jenall

5 yial

c_i\‘)c;‘ﬁ\

LS sl a iy il lelal
Ceelde G s

DNA

Cila gas gl Sl

s ATP

O O O O O O O

Ak 55 S 5 (g Al oy
psm ol alasinly L HaiS gl

L gl ) seall 5 dplalaadll
A5 ySTy)

[3-6
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Describe the relationship
between the structure and
function of mitochondria.

LS giaall € 55 (G ABDa) Cluay
Leada g

6.4 Respiration without oxygen

Oy (198 (4 udill) 4-6

6.4 | outline respiration in « Name organisms that do edd o s Al Aadl Sl ey Chgohll G il adli o 14-6
%récrtnerl;]%?slc(lg(z?cd{gons " ethanol fermentation in A a2 Cag el b J Y i) iyl 8 4l sa )
fermentation) and in yeast anaerobic conditions. 3 ymadll & J Y pedd Caay | .
some other microorgénismys D ibe eth | T ) 2 el 28 (s (S5

e Describe ethano I T ‘
and some plant cells fermentation in yeast. Sl S i G s s Y Asdal) Al Gllsl)
(ethanol fermentation) S a2l gl g culilaall o )& N e
e Describe lactate ¢ e (Y ed) il LA
fermentation in mammails. ) S
e Compare the processes and
products of ethanol
fermentation and lactate
fermentation.

6.15 e;<r|3(|jofin why the energy « Compare the products of b S slall Lt o) 53y ¢y )l Al A8l 4peS () s = 50 | 15-6
e brom rej.p.lr(]tl(.)n In h respiration of glucose in REPTS N PRE PrAREr PRV =il Al sl g plall b i) g
aerobic conditions is muc gerobic and anaerobic ,
greater than the energy conditions ol oy A8 ) 6 5 & sl allaial) G S e S el
yield from respiration in ' ol DI ki) 5 5 gl
gnoelroglc COﬂdItIOPSh(CI e Explain the difference in ) " 40l a3 okl b il (g

etailed account of the energy yield between .
total )’Ie|d of ATP from the Gerogb)ilcyond anaerobic QL“Y‘ C"u M\ ;-'w\)
aerobic respiration of respiration. gl sl - ,
glucose is not expected) P el ol Ge ATP 0
(Bsthae pual 55851l
6.6 | explain how rice is adapted saill al i Y1 pailiad o CAS = il Gl oS jidnlie ddS # 50| 16-6

to grow with its roots
submerged in water,
limited to the development
of aerenchymain roots,
ethanol fermentation in

Explain how the features of
rice allow it to grow well in
anaerobic conditions.

AN a0 g ylall e JS

o yat ae saill 5,Y)

@Md gl ‘_A.:; | paita colall
il saall b Lands Y
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roots and faster growth of
stems

el sl 53l b 5]
Gl

6.17

describe and interpret
investigations using redox
indicators, including DCPIP
and methylene blue, to .
determine the effects of
temperature and substrate
concentration on the rate
of respiration of yeast

Define the term redox
indicator.

Describe how a redox
indicator like DCPIP or
methylene blue can be used
to indicate the rate of
respiration.

Describe how to use a redox
indicator to investigate the
effect of temperature or
substrate concentration on
yeast respiration.

Calculate the rate of
respiration from
investigations using redox
indicators.

Draw conclusions from the
results of an investigation
using yeast and a known
redox indicator, into the
effects of temperature and
substrate concentration on
the rate of respiration.

I FRY) 5 3008Y) CadlS mllaias Caty
320 CadlS aladiul Sy aS Caay
el 3,515 DCPIP Jie JI 331 5
ol Jare 3 5L

320 (RS aladiul (Kay CaS Chuay
ji 'SJ\_);M 3;)3 ),3.\& slaginy d“f.\;y‘j
el (et e Alelitd) sald) € 5
Cilelaiind (ot Jare Ceny
JIEAY 5 520SY) Cadl S aladiiuly
elaiiin i (e Cilabitiul aliig

JI i) 5 30l CadlS 5 5 el axiiy
BJ\J;]\:\;JJQ\),.\S&JP (8 g y2a
o) Jara e Alelindl salall 3 i

AR ol i) jusdy 5 Ctacay
8 Las I AV 5 3 Cadil oS
«cplinall 3,51 s DCPIP &l
DS i sl oall da il sl
odts Jara e dlelina) salal)

3 y1aal)

I7-6
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Photosynthesis
Learning objectives Success criteria Cl#‘ nlaa doadadll Calaad
7.1 The structure and function of chloroplasts o) padll el A& g 9 S 55 -7
7. describe the relationshi ol 2as RIS S 5 O A -
between the structure opf e State the function of the ol il a0 Ak S e e N 1-7
chloroplasts, as shown in chloroplast. huhdt an el iy an g @ (A el LS ce juadl) ilagudUll
diagrams and electron e Draw and label a diagram of a 1ol o) il 3adiudull Dseall g ddadadll o gu )l
micrographs, and their hi last to show: Lo il
functions chloroplast to show: 5 il e A I \
Leilda 55 A 5 SSIY) 4y jeaal
e stroma il ¢
e lamella
3) | o
e granum e
e thylakoid 2 SSUGED @
o irmer and outer membranes a8l Rl leLiall o
e ribosomes )
e lipid droplets e gl M <
e starch grain. dnian cl uld e

e Identify, on electron

micrographs of chloroplasts: L s o
e chloroplast envelope g < A jeae jpa o 2any e
e starch grain re) yeadl) chfasiudull
e stroma ) pamdll 3asin Sl Cadle o
e grana .
e lamella Lo s o
e thylakoid membranes Lo g i o
e lipid droplets. :
P P Gl s o
e Describe the structure of a ol .
granum. &
P PLEIA
Agiay &l ke

Ll S iy o
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7.2 |state that within a T s o] il sanSll &
Chloroplast. the « Name the two stages of ol Qe il ool ey @ @sel il gl S5 27
thylakoids (thylakoid photosynthesis. il s pe e 0S Gipan S Sy @ SO Ake ) culay SOGEN e
;?13122:)?3?; g?é:’s), which |® State where each stage of - o1yt Bl b A seall (ot oS ) (2 sSOLN Cay sai
occur in stacks called photosynthesis takes place in a i 4 oy
grana, are the site of the chloroplast st it Hom ool
light-dependent stage Sle saaiaall clelal) Als e
and the stroma is the site i R
of the light-independent e o Loy indl )5 o puall
stage Sle sadiaall ye cleld) s e

;)a.a“

7.5 |describe the role of _ i g L L il L 3l Cilasa |y 9d Cauay
Ch|0r0p|(]$t pigments ° LISt the photosyljthetic = adﬁyd\ Gluall elauly 44308 o e Ao Al Qlzua g X! 3.7
(chlorophyll @, chlorophyll p;]glgmen'?s ftound Ina o) il Bagin ) 5 @dis,sl) ¢l padll
b, carotene and chioroplast. § 4 geall Jiadll Ciliis (15 5 iy @ . :
xanthophyll) in light e Describe the arrangement of ot ol Al S uu); LL..J\ s s b dds s
absorption in thylakoids photosynthetic pigmentsin a 2l e sl aloate) a (5031

photosystem. o) ) 32t Clhna didh g Cany @ T
e Describe the function of Ay SO
chloroplast pigments.

7.4  |interpret absorption i ) ‘ ; 3 “laaal aliaic) Caldal s
spectpro of chIor%pIost e Define the term absorption pelaiell b plhas il 0 il poliatell bl 4-7
pigments and action spectrum. a i s ) KU alaia¥) cada aadiiy @ Calhal g o) pemdl) Cfasiudl)
spectra for e Use an absorption spectrum 5l il i 5 SN 5 B Jid | o e et
photosynthesis for chlorophyll a, chlorophyll b, Co) st Sy b ok ”fiﬁj (gl Jiall LU

and carotenoids to explain
why:

e chlorophyll looks green
e carotene looks orange.

Define the term action
spectrum.

Explain what an action
spectrum for photosynthesis

Oslll umdl Jid g, s o
sl (S s )W 2 o
Lt il ellas e iy
il L) Cagha o jely Le 7y
(Sl
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shows.

Compare absorption spectra
for chloroplast pigments, and
action spectra for
photosynthesis.

Suggest what the similarities
between action and
absorption spectra indicate
about the role of
photosynthetic pigments in
photosynthesis.

Clasal Galiaial) Gl o ¢l
Ll Gl 5 cs ) puadl) S
el gl

Cilalal (4Ll s ol 4] i Le iy
O3 s pabaial) il 5 Jadl)
el e 3 25 gl il

(2 saall

/5

describe and use
chromatography to
separate and identify
chloroplast pigments
(reference should be
made to Rs values in
identification of
chloroplast pigments)
and interpret results. o

Outline an experiment to
separate chloroplast pigments
and calculate their & values.

Use R: values to identify
chloroplast pigments on a
chromatogram.

Interpret results from
investigations that use
chromatography to identify
and compare chloroplast

pigments from different leaves.

550 Clia il &y a3 il
L Ry e:é g ¢‘)-'4$J‘
Ol Clasa 2aal Ry a2y
2o st SN e gl juadll

padid Al Cilebialinl) A judy
Clena waal Ll ja sila g S
Al 31yl (e o) jumdl) calainSU)

Ll o sila g SI aadin g Coiay
Gl Glia paad g Jaadl
Ry o8 ) 3LEY) ) ¢ juadldl

Gl Glhsa paas
) iy g () pundl)

5-7

7.2 The light-dependent stage of photosynthesis

@yﬂ\dﬁaﬂ\@&@;yﬂ‘&&ﬁﬁaﬂ‘ﬂ%ﬁﬂ\&fz-7

7.7 |state that cyclic i 1 eeall 5 il e @ 3l A el 5 janadll o Sy 7-7
photophosphorylation e Definetheterm Ayl T o T )
and non-cyclic photophosphorylation. Oliany A guall 5 jadl) o (i 5 ansy @ Qa3 Al A guall 5 sl
photophosphorylation e Name two types of sadinall 5N i) A e oL et s
occur during the light- photophosphorylation that e syl il ¢ ;-A\ ste Baainall SOl L) Al o L)
dependent stage of occur during the light- sl Al e e sl Laall - )

: (s pall JAdl (e o gual
photosynthesis dependent stage of
photosynthesis.

7.8  |explain that in cyclic o Define the term ol Ikl e i 8| il i el 5 il b Al ¢ i 8.7

photophosphorylation: photoactivation. s g el el § i) iy

Describe cyclic
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- only photosystem | (PS pho’gop'hosphorylotion, il g gall plaill o IV o aall plladll a2iisy @
l)is mvolvgd . naming: . Al o L (PSI)

» photoactivation of e the photosysteminvolved Ja o e
chlorophyll occurs e the product. 85 ) SIS (5 gudn Japl “‘hj’ °

* ATPis synthesised ATP cli sy o

710 | explain that during . fEx|||oIO|in hov;1 AtTP ist|§)roto_lucedf Lyiiil) s ATP U A8S - 58 @ A gaall 3 jiuadll ol 3l -y | 10-7
hotophosphorylation: ollowing photoactivation o Y1 5 gual) Alaill 5 guall

P phosphory photosystem I. ¥l il pliall o 5 AUl e iy i<y sl e

* energetic electrons Judluls je b gy el
release energy as they o 8 o) el e Y
pass through the A B dee )u’;}g‘
electron transport (Gsthe
chain (details of Jaal dallaial) Al ardis @
carriers are not | oy

S pLie U \
expected) 2 R iR )

* thereleased energy is e Log fudl ) igip pll 2525 o
used to transfer Gaob e 2 eSO Cay ga
protons across the ATP D (e Jensall Ly
thylakoid membrane il s eI

* protons return to the (%2 et ?J“ R
stroma from the ATP cLid il i gdll oY)
thylakoid space by Gl i ATP Jealis)
facilitated diffusion (s sthas
through ATP synthase, T
(chemiosmosis),
providing energy for
ATP synthesis (details
of ATP synthase are
not expected)

7. describe the relationship fatel S LI AaS 74 o € 5 ABal) Caay 1-7

between the structure of
chloroplasts, as shown in
diagrams and electron

Explain how the structure of
the thylakoid membranes and
grana relate to their function
in photophosphorylation.

5l 3 il 5 Ul yall 5 2 SSULA

A gl

ossall s dpdadaail) o g )
Ll 55 4 5 IV 4y yeaall
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micrographs, and their

functions.
/7.9 |explain thatinnon-cyclic |e Describe non-cyclic o AL A gl il Cacy @ A gl 5l g i 9-7
hotophosphorylation: photophosphorylation, ands L
P P phory naming: ] s \w;\" ~agala )
« photosystem | (PSI) and e the photosystems involved sl | ?\ © O i gl allail) niiyy
photosystem Il (PSII) e the products. ‘ s o 'iﬂ\ . Lﬂ\ e
are both involved e Explain how the following are i) 4 e gl RS ot o | M ol AL (PSI)
* photoactivation of produced in non-cyclic Al S A guall (PSHI)
chlorophyll occurs photophosphorylation: U540 NADP o gy 58l gum gl Caaay o
+ the oTygenEeI/oIvint% e reduced NADP cansY o oSy jat e jaay e
complex catalyses the s . .
photolysis of water . E?orzxégrznénd contrast cyclic kel Al Rl ot O 0 By ‘*-‘X“"
+  ATPand reduced NADP|®  SOTIPOTE elic yel A A gl NADP ; ATP L %«
are synthesised photophosphorylation. S
/7.6 |explain that energy e lelil) Al jo gl i Aals S, @f U< e Algwdl B o ok | 6-7

transferred as ATP and *
reduced NADP from the
light-dependent stage is
used during the light- .
independent stage
(Calvin cycle) of
photosynthesis to
produce complex
organic molecules

List the products of the light-
dependent stage of
photosynthesis.

Describe how energy is
transferred from the light-
dependent stage to the light-
independent stage of
photosynthesis.

(s all Jidl e o gl e sadiaall
As o e dddal) JsidwS Caony ®

s o ) e gl e 3adiaall cBle il

s sl e sadizal e cdleladl)

REPRAEER

s js oo J 5540 NADP 5 ATP
aadiud ¢ puall e 3adinall ¢l Lil)
sadiaall e e ldtl) A ja oL
Jatl (RIS 5 59) 5 sl e

Blixa &y gume Gl ja 2 UY S gl

7.3 The light-independent stage of photosynthesis

o) Sl Lles a5 gl o Baaiaall i OOl Ada jo 3-7

7.1

outline the three main o
stages of the Calvin cycle:

* rubisco catalyses the
fixation of carbon .
dioxide by combination
with a molecule of
ribulose bisphosphate

Describe the role of rubiscoin
the Calvin cycle.

Outline the reactions of the
Calvin cycle.

Explain the roles of reduced
NADP and ATP in the:

e production of TP

OASE 50 (A Sy a3l s chuay @
AR adeld aily o
ATP 5 U534 NADP Jlsol 755 @
e
TPz o
RUBP ¢ sSisale) o

55 52) S i ) Jal el il
1Al
U Sy w3 ey @

LY Bob oe O seSl) as
S lsnl (e s

11-7
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(RuBP), a 5C compound,
to yield two molecules
of glycerate 3-
phosphate (GP), a 3C
compound

* GPisreduced to triose
phosphate (TP) in
reactions involving
reduced NADP and ATP

* RuBPis regenerated
from TP in reactions

e regeneration of RuBP
Explain why the Calvin-cycle
stops when there is no light.
List the products of the light-
independent stage of
photosynthesis.

pe die (Al Bz pi e
szl ds

st OOle )l Als o il o Al S @
(s all Jidl e s gl e sadiaall

S 2 54 5 «(RUBP) Zlias il
Y «(5C) o A oulad
Gl 53 -3 O yuls (e G >
O 8 (A S e 585 ((GP)
(3C)

i 5505 ) (GP) Ui @
JI ) e c8lelis i (TP)
ATP slaain) s NADP

that use ATP * TP 5« RUBP (1S5 ol @
ATP paais el lis
7.12 |state that Calvin cycle < ;5 . e L 399 2 dadan ol LS Hall o S -
intermediates are leed e Name the Calvin cycle )50 gl L B i ] Rl el Ol S 1227
to produce other intecrjmediotes used to Y et Al calls (oAl iy e Z LY aadiud alg
molecules, limited to GP produce: Cloa s Sl o e -
to produce some amino e carbohydrates ol o oan WY GP (e 1 ati
Carbonydrates s | o P R S TP sl et
and amino acids ’ Ualaa¥) g o gaall g &l jua g <)
R
7.4 Limiting factors in photosynthesis gl Jiail) dlaad 3asaal) Jal g2l 4-7
713 |explain the effects of Aaaal) Jalal) lhce CiDay @ |l sas b el ik | 1347

changes in light intensity,
carbon dioxide
concentration and
temperature on the rate
of photosynthesis, with
reference to limiting
factors .

Define the term /imiting factor.

List factors that affect the
rate of photosynthesis,
explaining why each of these
might be a limiting factor.

Describe and explain a graph
that shows the effect of one
factor (light intensity, carbon
dioxide concentration, and
temperature) on the rate of
photosynthesis.

Jare 8 555 ) Jal sally AalE (S5 @
5 S Cannall ia ga ¢ 5 saall Jiadl)
Jaans Sldle Jal gall 538 (ye SIS Jany
aal il e g iy Lo = iy iy @
2l G 3 5 6o gaall Ba) Jal sl
e e (Bl adlaa oy ¢ s S
() Jaiadll

A0 G5 SD) 4T G S i
(oipmal) Jiiaill Jana Lo 5l sl
axaaal) Jal sl L) 3 LEY) e
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Describe and explain a graph
that show the impact of
varying two factors on the
rate of photosynthesis.

Compare the impact of
temperature on the rate of
light-dependent and light-
independent reactions.

Describe and explain a graph
that show the impact of
varying three factors on the
rate of photosynthesis.

Dl i g Gl Loy 7 5 oy
Jiiaill Jama e opualisg cplale
(3l

Jae e 5l pall da o Ll o 16,
OAeldll g ¢ gunall Je saaizall e ladl)
& pall 61:: Badizall P

Dl g g iy Loy 2 iy 5 iy
Jiiall Jana e dilide Jal se 535
sl

7.15 ﬁl]?/secsqigzggrc]lslzg?rzgret « Outline how to use aquatic ol dilal) el (,\‘;;_.w\\ 4_\5.\5 ‘umh plaaiuly Clelalinl) judyy Caay | 15-7
whole plants, including plants to measure the rate of ot sall Jhll Jas Ll elly a Lay dlalS il
aquatic plants, to photosynthesis. Al llall aladiuly slativl Chiay B g s el il
determine the effects « Describe an investigation using | b e Aiia 5805 i s Loy e ‘
gg#zggt?g)i(éieon the aquatic plants to investigate all Jaall e ¢ 50 Sl as Jiaill Jara e 50 SIS
rate of bhotosynthesis the effects of different carbon il b 5 geal) Jiiadll ¥ mae ooy (o

P Y dioxide concentrations on the T Al 2ails | o
rate of photosynthesis. Al L plaiuly 4l
sl il (pe Cilaliiul (aliiug

e Calculate rates of g e il sl
photosynthesis in an aquatic Bl
plant using experimental data. | el 05 S as) U e ddlisa 380 53

e Draw conclusions from the il Jaal Jaae
results of an investigation
using aquatic plants to
investigate the effects of
different carbon dioxide
concentrations on the rate of
photosynthesis.

7.14 |describe and interpret 5aSY) Call S alakind i jadly Al Clelaliul) judy g Cuay | [4-7

investigations using
redox indicators,
including DCPIP and

Outline how to use redox
indicators to measure the rate
of photosynthesis.

8 Lar JI Y 5 5 Cadil oS
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methylene blue, and a o
suspension of
chloroplasts to
determine the effectsof |e
light wavelength on the
rate of photosynthesis

Describe how to produce a
chloroplast suspension.

Describe an investigation using
redox indicators to investigate
the effects of light wavelength
on the rate of photosynthesis.

Calculate rates of colour
change of a redox indicator
using experimental data.

Draw conclusions from the
results of an investigation
using chloroplast suspension
and a known redox indicator,
into the effects of light
wavelength on the rate of
photosynthesis.

Gl lee U] 448 Chiay

&) padll

3auSY (ol oS alasinly elialiin) Cauay
Jshall il slatiny JI Y
Jiadll Jara e ¢ puall o sall
gl

3y ol £ gl juad Y ama cruny
st Gy aladiuly JI A
el U5 (e Cilalitiul aliig
o) padll ClafuBll (3las pading
Jsa g paddl JI 3AY) 5 3008y CadlS
Jare Ll o guall o sall k) il il
(Pl Jdl)

Glaas (alfiaal) 3,515 DCPIP <l
<l Lils aaal o] jeadl) calagindl)
diaill Jarae o (o pall okl
(i3l
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SN ) Jaadl) — e AN Cauall - il julee — claY)

Infectious diseases and immunity

Learning objectives

Success criteria

delial) g Aanall ) o)
danlaill CilaaY)

8.1 Infectious diseases

Loaxal) (2l 5aY) -8

8.l state that infectious . . . cgmall ga yal) ccilalbiadll Catey o L Aoamall (il Y1 o Sy -
diseases are caused by e Define the terms infectious gl oo = it gyl ol Sy 18
transmissible disease transmission.

8 state thename and type |, Ngme the pathogens and ol & 50 S35 A yall u\_g.ml\ Sa o N el dl p gig el SY 298
of pathogen that causes s;c]ote the t)./pe of pathogen i Al (o sl A al5e) e SIS iy
each of the following that cause: Gkl » o .
diseases: * malaria SWYV/HIV - il ey L0 0

' ¢a g buulld 4 913 g0 300
e HIV/AIDs po bl a 93 g )00
e malaria - caused by e TB. 1B o sa 35 el e @503 50 )3
eukaryotic Plasmodium Sl 2 53 g 30 5 ¢ Jld
parasites d 4y - A /HIV @
e HIV/AIDS - caused by S R e - R
the human (HIV) 4 d) deliall
immunodeficiency virus LS 4 - (TB) Qe
HIv) 5 Al Sy 5 A5l 5 jlial
e tuberculosis (TB) - i
caused by s
Mycobacterium
bacteria

8.3 |explain how malaria, TB . ) . N ood Lt s . ‘ Ol ) A ~ -

onIcO:I HIV are transmitted  |®  Explainhow Plasmodium Oo 5o 2 SLlih S S 200 o R
parasites are transmitted DA dle padd R
from one human host to ikl JE) 535 o e S £k @

another.

Explain how the transmission
of Plasmodium parasites can
lead to epidemics.

Ay W1 Ll ) a5 ga 3300
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8.4 |discuss the biological, . L) = Mad dandiedd! | 59) i dclaiayl g 4 I Jal gl il -
social and econogmic e Describe the methods used 120l g2l e "’UM T Gelially fn sl dal el G 4-8
considered in the malaria. e s iyl e b Sl il (adly Ll s ¢l L Sl -
prevention and control e Summarize the impact of Al JSiy aaiaal «dls ORI HIV s G2 G
of malaria, TB and HIV malaria on the economy and I S 550 el Lo 3kl
(details of the life cycle of on broader society. i i o .
the malarial parasite are (sthe Cuad LN il
not expected) )

8.3 |explain how malaria, TB ) . e adh - G Al o CHIV s Lo el 4aS ~ 5iy 3-8
and HIV are transmitted |® Explain how H/Vis Jie O (HIV) Jisy = c e

transmitted from one human AL e
host to another.

8.4 |discuss the biological, . Nl Mad Aeddioead! 33 Caeas doelaiall 4 4 | el gl il -
social and econogmic e Describe the methods used SHIVHIV 3l i < )H\ o eliaVls fanslall del ol By 4-8
considered in the e Summarize the impact of L) e 50y HIV il pasly Ll el L oLl -
prevention and control HIV/AIDS on the economy sle IS adiadl) e «udls SNV HIV s bl G
of malaria, TB and and on broader society. i o T sla 3 1o 155 2 el
HIV/AIDS (details of the  |e  Discuss why different oote B bl it ulld L8 e (8L #5052 sl Ledde S50l
life cygle of the malarial Qpprooches are taken to Jaall diassie L'J\-\l.‘j‘ u,ﬁ J.A.-.‘\E“ /HIV (‘LULLM k—m:\j LUM\ é;\sjn
parasite are not controlling HIV in low- and LRl dad ye ylalil
expected) high- income countries.

8.3 |explain how malaria, TB . L T . ‘ oMl Jlat) 4aS ~ 3 -

e Mycobacterium Abal) 8 hasiall o Judi
tuberculosis i) 3 LAY o
e Mpycobacterium bovis. T
e Explain how the transmission | (v Jasl (TB) JEil sy (oS ~ yi
of TBis related to the (HIV) (TB) PRESTN e
transmission of HIV.
8.4 |discuss the biological, (TB) o) dexdiaall 331 yhall Comy @f  Apelaia¥lgdm sl Jal sl (38 4-8

social and economic b
factors that need to be
considered in the °

prevention and control
of malaria, TB and HIV
(details of the life cycle of

Describe the methods used
to treat and prevent TB.

Summarize the impact of TB

on the economy and on
broader society.

Ade 48l

e 5 Y e (TB) Ll pasly o

ple S aaiadll

A48 511 Lgile ) e anl S Aol
g ¢S /HIV 5 eb YW e
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the malarial parasite are
not expected)

b 550 Jpald)) Lgile 5 jlayull
(st Cd b S Ll

8.2 Antibiotics 4 pal) cilaliaal) 2-8
85 outline how penicillin acts " g Cv bl o€ | yal R
on bacteria gnd why o Define the term antibiotic. O e e oo bl dep RS 028l 58
antibiotics do not affect |e Describe the action of Al LAY e i) Jee Cany @ Glabzaall 5l ate G g b Sl
i enicillin on bacterial cells. . . ) .
VIruses penict - e Gl et syl @ g ) o A sl
e Explain why penicillin does T LA o i sl
not affect viruses or human (s LA gl sl
cells. Lol Cliladl Hiliaxe s jadly @

Outline why antibiotics do
not affect viruses.

Sy il e

8.6

discuss the consequences
of antibiotic resistance °
and the steps that can be
taken to reduce its impact |e

Define the term antibiotic
resistance.

Describe how antibiotic
resistance can spread
between different
populations of bacteria.

Describe the relationship
between antibiotic use and
the incidence of bacterial
resistance to antibiotics.

Outline how antibiotic
resistance can emerge and
spread, using TB as an
example.

Suggest how developing
resistance to antibiotics in
bacterial populations will
impact the incidence and
effects of disease caused by
bacteria.

Describe how the
development and impact of
antibiotic resistance could

M saadl dlaall e glia mllaias (i
Cilaliadl) A glie piin o oSy ol Caay
Oy Al ) Aila ) Clelaall (& )
LS

4 gl lalizaall alasiud s ARl Caua

Claliadl) A glie L o (Kay el pmdly
Ui Jdl) aladiiady i o 4y geall

sle Al lal) cileleal) 84 sl
LSl Lgaanst A Gal yaY) Egaa
Ayl g

s sl (e JulEN (S S Cay

A saall Claliaal) 4 lia

Clalaa)l e glie Bl e (Bl | 6-8

Ladlas) caal o) caf gladll g 4y gaal)
.Lm)jjijw aall
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be reduced.

8.3 Defence against disease

oAl ad cls

aal) 3-8

8.7 |explain what is meant by
an antigen and state the
difference between self
antigens and non-self
antigens

Define the term antigen.

Distinguish between self and
non-self antigens.

e Oty (A i G e
N

S iVl 3 gealall &
S il claAY)

S e i

7-8

8.4 Cells of the immune system

AUl jlga LA 4-8

8.8 |describe the mode of , el LAY re e of Cian o, o dpaalll IR Jae 48y jha Caiayl 8-
action of phagocytes Name and describe two Al D] Gt 085ty - Ry 88
(macrophages and types.of phogocytes.. Al lae Caiay Al LA 55 Sl dpealll) LAY
neutrophils) Describe phagocytosis. (Aaaid) pliayl)

8.9 |describe the sequence of Describe the development of | da.alill 40l i laall LAY | gl Caay Ulaia¥) U Eaad) Judos Camy | 9-8
events that occurs during mature B lymphocytes (B B L& ) .

a primary immune cells). (BL22) 1033 (G B LAY) ae A 5V Ao Lidl)
response with reference Describe the sequence of Loie Gt Al Slaa ) Julus Couay
. - 3 p M4
to the roles of: events that occurs when a B Cunne Cpaitl Al 30 gLl LAY "J“g"“‘“’“u‘ Wl e
e macrophages lymphocyte recognises a Lol SGEY) 5 LEY) ae cisim sl &8 L il 4 el WD) @
e Bl h pathogenic antigen, with zT ‘ P e due Ll LAY el
ymphocytes, , U LAY 5 ol a5l 2
including plasma cells reference to clonal selection, A U LAy (Sl g 5 200 s daalll LAl
- clonal expansion and plasma RS i °
e T-lymphocytes, limited cells Al LA e | s
to T-helper cells and T- ' P
killer cells Al WA 5 sac L)
Al
8.10 |explain the role of memory AL s SN LA ) 5 Caay At 43 SN LA 0 - a0 10-8

cells in the secondary
immune response and in
long-term immunity

Describe the role of memory
B cells.

Describe how a primary
immune responseis different
to a secondary immune
response.

Explain how memory B cells
help provide long term
immunity.

A 5Y) Aae il ety Calias ol Caay
Al e Ll Al (e

8 Al 5 S0 LS se L oS -y
Y Al delia s

Al gl e liall 85 4, 50l due Lial)
Y
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8.1l |relate the molecular L] . < \Lad] G - . _
structure of antibodies e Describe the structure of an R bl Sl i sall S il byl 8
to their functions antibody. Babaal) alua M Caills g o Coay Lesils o

e Describe six functions of G- T .
antibodies. el el S A ‘“S c
e Explain how the molecular ; el Saladl
structure of antibodies make Ot Cpadiih aadia o
them: f I Sle cliaaiyh hls W) e s 0l o
e specific to a particular )
antigen o) ol o
. . v, e o R NS - -
e able to bind to antigens LS (J5) o33 e )38 o
on a pathogen’s surface Aaaldl a8 Je s old e
e able to agglutinate
bacteria
e able to promote
phagocytosis.

8.9 |describe the sequence of |e Describe the development of Aacalil) Al 4 glaalll LAY | ghai Camy Llaia¥) ol Slaal) Julis oy | 9-8

events that occurs during mature T lymphocytes (T T Lo ‘ ; '
a primary immune cells). (T3 )l A 3L ae A g¥1 Ape i)
response with reference || pictinaui Bac Lusal) 4301 LAY Cailla 5 o )
) stinguish between the Ll b 9 OB 3 . i
to the roles of: functions of T-helper cells Al Al LAl oSl Rl 3D 0
o L il o dlialll Lo
e macrophages and T. killer cells. Al Lt e i L &l 4-:141-.\3‘ 4l QM.‘ °
e B-lymphocytes, e Describe what happens T T T Jae 30000 LAY @lly
including plasma cells when a T-helper cell is B30l AL il LAY
e T-lymphocytes, limited activated. AL A0 A8 Japd die aasy Le Cauay Al Ll e 1ea
to T-helper cellsand T- |e  Describe what happens 4'"”“ ‘ “"M .‘;:_. -
killer cells when a T-killer cell is Al LAY 5 sac L)
activated. Al
8.10 |explain the role of memory Bac el 450N 5 ,SIAN UDIA ) 50 Caay Laany) A5 SR Heo 7l 10-8

cells in the secondary °
immune response and in
long-term immunity

Describe the role of memory
T-helper cells and memory T-
killer cells.

Explain how memory T-
helper cells and memory T-
killer cells help provide long
term immunity.

AN Al 5 ,SIAN LA

Al 5 SIAN LA ae s (i - iy
& Abilall Al 3 ,SIAl LA 5 sac Laall
" Y1 Al sk delie

AL Ao lid) i A 510 e Lid)
Y
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8.5 Active and passive immunity

dalud) dslial) g Anlasy) dslial) 5-8

8.12 |describe the differences o JS e 1aal s Ve Sy JulaaY) dclial) p CEAY) Caay|  [2-8
1 . 'L)A .5 - . e e u.é:’ -
between active immunity |® Give one example each of: . PRI PRI
d ivei i d o . Lapdall AplaYl dclidll o el Ae Ll oy s Aaluadl Ae Ll
gnt posswetlmmlqnlty Or.‘t e natural active immunity
etween natural immuni e L . Luelilaal) Acliall o 41 1
and artificial immunity Y e artificial active immunity feliha¥l Ay el Ageliha¥lde il
e artificial passive immunity dac il oY) dnld) dclid) o
e natural passive immunity. A ER R ER P
e Compare and contrast:
e natural and artificial T
immunity ) ) ) i
e active and passive deliball deliall 5 dpmplall dclidl) «
immunity. Aol de i) g AlaY) deliall o
8.13  |explain that man Leibad s ¢ 1) Aaliad) g3 jlall Cacay ia colalalll o ~ -
volzcines contoiny e Describe different ways that o yu&u"d . UUL:M © o g Aoy 138
antigens that stimulate vaccines can be produced so | <Y e (gt Cyan lalilll £l e Lial) ulaiuy) 5aas il
immune responses to that they contain the At 2 Al sl delia Ly il
provide long-term required antigens. delie ) AUl o of S @S 7 5 o : i o
immunity e Explain how a vaccine can 291 Al 4k
result in long-term immunity. ' i
8.14 | explain how vaccination . delic) "adindl delidl" mllaias Ciey @ A meal ] s Lo~ | 14-8
programmes canhelpto |* Define the term ferd (il il ot oot
control the spread of immunity. ) L e il e 3yl 8 sac Ll
infectious diseases e Explain how vaccination bohsll 8 aedaill el el CaS 7 0l @ o ;
programs help control the Aol al ) Ll e Al () Y
spread of infectious 2t o) ainy la il At Ad
diseases. e o *
e Describe how vaccines may . ) e J‘\;ﬂ
be used to contain (Pl eladll) Juaiiv) 4 gra o = i @
outbreaks of diseases. kil el o A (e (gasall (i jall
e Explain why it is difficult to
completely eradicate a
disease through a
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vaccination program.
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dgle Blad) g o ol gaal) £ odill g Ciuiual)

Learning objectives Success criteria el alae daglatll) Calaay)
9.1 Classification il -9
9. discuss the meaning of . lalbadl e | e cg sill pllacan Ly R
the term species, Iir?ﬂted e Define the terms: 'H}S}d\ };}: | . et wﬂf -
to the biological species e bi . . Cals e g sl aseias o ol sull & gill o seda
: iological species i oedle all e
concept, morphological . . >3l g sl : . ) ]
species concept and e morphological species Sl ol & sl o sgdag ol gh ) gall
ecological species e ecological species. . T .
Concegpt P . J . .p . panliall 038 (pa JSpladin) Glasa z iy @
e Explain the limitations of the & il dalal
use of each of these concepts
of species.

9.4 |describe the SR BRI g < § dad) WIS Cayteat Caiay -
classification of e State the taxonomic hierarchy Gl giiaatll (e el M‘ JS*‘ ¢ = - i 49
Orgcnlsms |n the Eukoryo Of the EukCIr)/O dom0|n B‘}J\ RRLPLEN d.um GS} ’5\).\5\ 3\_)5:\3; éUm
ngrggg]r%?ct?\fehreorch of |® Givetwoexamples of the Loaal bl 5ill 4 sl (e Jhaay @] 1 ) <Ll i) e gl
kinadom. phylum clgss classification of Eukarya, one il AV 5 o) s e
orc?er fo’nl?il)?l genus and animal and one plant. e e
species £ s

9.2 |describe the g e s q N e 3 Aal) LIS Caieat -
classification of e Describe the characteristic & Al sl wwd‘ pabadll Cany @ Al Qs et ey 229
domains: Archaea, of the three domains: iliall o ol i
Bacteria and Eukarya e Arch sl s s

chaea LSl o
e Bacteria o) o dia
e Eukarya 1ol s«

9.3 |describe that Archaea o A A ot 4 . - L il siliadl o) -
and Bacteria are e Describe the features of T T A bl gl gl 329
prokaryotes and that Archaea and Bacteria that 315l Sl e Legll MR aa g5 48l 5 o3 gl Al
there are differences show they are both il AdiA ) (pailadll Cony @ e o
between them, limited to prokaryotes. s = L N of SRV e 1 ae clet

o~ )4-‘5-‘3.. =13

differences in membrane

Describe the features that are
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lipids, ribosomal RNA and different between Archaea ool Il RNA 5 eLiall o) g8
composition of cell walls and Bacteria. )
AR Ol s Sl sSa

95 |outline the characteristic . ] iin T 3 o N clld] s o Sllaal 4 Hl) Gatliadll (adly -
features of the kingdoms |® List the four kingdoms of the Sl el - a9 al ’ i o= o >?
Protista, Fungi, Plantae domain Eukarya. . . (Ll 5 el yhadll g el )
and Animalia e Describe the characteristic 08 (pe JSI5 adll (ailiadll Cainy o 15 el

features of each of these REL DA sl
kingdoms.

9.6 |outline how viruses are ) ) X § 30 5 il palea¥) aadtud CaS | jadly (b g il Cariiat 38K jadly -
classified, limited to the ~ |® Outline how nucleic acids are ot Bpsll pland . N ol st (A
type of nucleic acid (RNA used to classify viruses Wy i) st a5l pmeall g g e | eatie
or DNA) and whether this . ‘
is single stranded or 2% 25255 (DNA 5 RNA)
double stranded Zsadand sl 2k

9.2 Biodiversity A slemll g 5l 2.9

9.8 Séﬁlg?ézggs?eoddgcersny e Define the term biodiversity. sl g sl mllaadl Ciday 0 | s ol e gl s daiSa) #5899

; X . State three levels at which & siil) i Sy A AU by sl SN e At il e e
different levels, including: biodiversity can be assessed. : ey n sl lld 8 Ley ddliae iy sine e
e the number and range - PR i) AN Sl sae e

of different ecosystems A e O
and habitats Al Al oyl gl
e the number of species Ll L@ jis 58 sl 2 o
cp ther reirive e e
* the genetic variation
within each species

9.7 |explain the meaning of . R g 4 iy ol - pallaadl 5 -
thepterms ecosyste% and |® Define the term ecosystemand | “=% Sy gl ol c-‘l:ucmg_e)a_\ o (el sezd 79
niche give some examples. AliaY) s s

e Define the term niche. Ml YN allias Caiey @
e Distinguish between the terms W et .
ecosystem and niche. el A pallaadll G e @
Sl Yt
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9.8

explain that biodiversity |o
can be assessed at
different levels, including:

e the number and range
of different ecosystems|e
and habitats

e the number of species
and their relative
abundance

* the genetic variation
within each species

Describe how species richness
and species evenness affect
the species djversity of a
community.

Define the term genetic
diversity.

Lera)sis gl sVl B8y i s Caay
ainall i) sl g i e (g sluial
RETN

Nl gl e aall Cigey

o> ol ¢ 5T s RIS £ 50
ey 8 Loy Adlide il glse e
Al eyl Baigae e
daliaal) Al cyal gall
Lol Lgi 855 81530 22 o
Aalsll e gl A el e gull

9.9

explain the importance
of random sampling in
determining the
biodiversity of an area

Distinguish between the terms:

e random sampling
e systematic sampling

Explain why random sampling
is important to determine the
biodiversity of an area.

Describe how to use a quadrat
for random sampling.

Describe how to estimate the
species frequency and species
density from a random sample
using quadrats.

Adbiall & o sl gal) & gl sl

o8 Tl oyl 1850 A iy
A plal) lal) aan

LS 11 1S5 S i
syl pail Al plie e
Al

sy 8 A plial) Ciliael) Tpanl 5
Aakid) b o) gl g )

9.0

describe and use suitable
methods to assess the
distribution and
abundance of organisms
inan areq, limited to line  |e
transects, and mark-
release-recapture using
the Lincoln index (the
formula for the Lincoln
index will be provided)

Describe how to assess the
abundance of mobile
organisms in an area.

Calculate a population
estimate using the formula
ny Xn,

m,
Describe how to assess the
distribution and abundance of
organisms in an area using a
line transect.

aaall atﬁ&\zﬁj&gﬁ@é:&a_haq
alasiuly 4ala ) deleall 50085 Cany
Aaleall

ny Xn,

= T
Gl 34 g 5 2 ) 55 a4 Chuay
(sbal) adaiall aladiuly ikl 8 4pal

pt) Al (@3 Hhall podin 5 oy
‘;2\7\;}\ atatsl\s)é”@)}:
dgladll ahalidl) e | e (dikiall
sef = Ul — dadle aum dyii g

i) (Sl 5 o2l s
(VS i Biam 45

10-9




Grade 12 Biology Success Criteria

Display data from a line
transect using appropriate
graphs.

Interpret data and graphs
showing abundance and
distribution of organisms.
Draw conclusions from tables,

charts and graphs related to
the abundance of organisms.

plaiuly ot alada (10 GULy a2y
Analidl) dglpl) el

s Al 3l 5 bl ey
Al QS w5158 585 a5
Jghandl (e Cilalitind aliinyg

dday yall Al Ol 3 caladall
Aol il 3 48 o

9.3 Maintaining biodiversity

> Sl £ 5 o Bliall 3.9

9.1l |explain why populations  |e Explain how each of the &b ety O A e IS S Cas - piy e Laall sl o oS 13l & 5y 1-9
and species can become following can cause Ll 153 5 i) clelanll myes o ) ‘
endangered or extinct as populations and species to n et | ey o Aa jiie ) il JEVL Barge ) 5
aresult of: become endangered or rgedl) QR ) Gl ) BT
e climate change extinct: Elall s e e
e competition e climate change Judlial) o Fldl ,si e
° huntlng by humans ° Competition il apall o 4adlidl e
* g?ﬁ;%ﬂ%i‘?n and loss e hunting by humans il gl p ) Slallaall o

: Al Gl gall Glaid ) g3 e . L
o ﬁggirt%ctzl:gtlon and loss of Al Gl gl JlaEy AN e

9.12  |outline reasons for the . . Llall 8y Lonsd 2 adly Llaall J) sl Claad (adly -
need to maintain e Outline at least six reasons for e S e ] ~: e = ARl 4129
biodiversity maintaining biodiversity. >t g sl >l & gull

9.4 Managing species numbers 153 e 31 4-9

9.3 |outline the roles of zoos, Llaall 8 bl JSagd @S Cany @ Al gl glasll gl sl 13-9

botanic gardens,
conserved areas
(including national parks
and marine parks),
‘frozen zoos’ and seed
banks, in the
conservation of species

Describe how each of the
following contribute to
conserving species:

e National parks
e Marine parks
e Z00s.

)Y e
Ak gl il il e

2y adl il il .
Olsaall Gilas o

< Lzu) Glaaaal) g dnlull 3ilaall
Gila Hiiall g dgida ol cula iial) Slla
"slanall A0 gandl Gilasdi" g 6(:@‘);.\”

)Y Alen 8 ¢l s
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9.14 |describe methods of i ) "oladY) e sacluall" mllaadl i - < o ; -
assisted reproduction e Define the term assisted ST "Jc aw SNl ‘k_.qﬂ *| el nebdigib y 49
used in the conservation reproduction. st BaeLaall 453 Gl =0 i (el il deasid)
of mammals, limited to e Describe the following i) L -

IVF, embryo transfer and methods of assisted =Y ilil) o GaY) Jaig elibiaV) malill e
surrogac reproduction: T ) . .
99cy ALl ala Y15 AaY) Jis e Al als Y1
e artificial insemination
e embryo transfer and (IVF) pad) 7 8 lad ]«
surrogacy
o |VF.

9.13 |outline the roles of zoos, . ddlea 8, 0 Lie % e s .. . _ R
botanic gardens, e Describe how each of the dom o oo S o Al iland) ol sty 13-9
conserved areas following contribute to gl & ) laendl g 4l gl
(including national parks conserving species: "Banall G| gaall Bilas" 0 -7 o

; “a Huiall g duiha gl il juiall @l
Hornaoot andheed |+ rozenzoo g ||

: e botani d , M2anall 4 ol s 5 o(dyal

conservation of species e seed banks. ' ' 159 Al b oA g

9.5 |explainreasons for . . 3 il el ol e alie | Lo N Lo P s -
coﬁtrolling invasive alien |® Name examples of invasive H LY é; qe s . Rl gl a0 59
species alien plant and animal species. A e Ay A ey il

e Describe how these named 35Sl g1 W) oda ili 48K Caay -~
species have affected the a5 L) iy Al il e
environments they have been - .
introduced to and how they ) ) el
are being controlled. Ay ) o) ) s el s

e Explain why itisimportant to RERES(
control invasive alien species.

9.5 International conservation organisations Al sall dglaal) cilalaia

9.6

outline the role in
conservation of the °
International Union for
the Conservation of
Nature (IUCN) and the
Convention on
International Trade in
Endangered Species of

Outline the role of CITES in
conservation, with reference

to CITES Appendices |, Il and Il

Summarise the role and the
IUCN in conservation, with
reference to its classification

s Aol 6 ladll A8 ) g3 padly

) gaad) (e (al BV Baagall £ 5!
Al Ales 8 ((CITES) Al il
(1) JsY) A8EY) Gadla ) 5 LEY) as
Ay &5 (1) S

‘_AJJ\A&Y\QAJS‘)}JUAQ:\

4880 5 (JUCN) Axplal) 4leal
saxgall &) 51 g A0 5l 3 5Ll
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Wild Fauna and Flora
(CITES)

of species.

dagdall Al Vol alasY) g0 adly @
&)l adial )5 LaY) ae (IUCN)

ULl g Gl gaall (g al 8L
Al Gl 3 ((CITES) 403
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