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Grade 12 Biology Success Criteria I

Grade 12 Semester 1 JsY) il Al Jaadll - e G Cauall

Nucleic acids and protein synthesis Onig ) i g 4 g5l Lalaa¥) ; Jg¥) Bas gl

Learning objectives Success criteria gl alaa dalatl) CilaaY)
I.I The structure of DNA and RNA RNA 5 DNA s si|-l
I |describe the structure of State the three main AN ag gl il ClizSe SNy @ ey eClass sl gatl) (€ 3 Caay [
nucleotides, includingthe |components of a nucleotide. el i Gadads U Sy @ ATP _dudall a5 IS gul) &lly 8
phosphorylated Draw and label a diagram to A IS ill el (Aasthe e dnsS il dpall)
nucleotide ATP (structural zﬁgggzggenerol structure of a ATP S i G Glashdilawy as n - @
' Al AU 3K a5
formulae are not Draw a diagram to show the )
expected) structure of ATP and label it

with the specific names of its
main components.

12 |state that the bases Describe the main difference in O QS (s )l BN iy @] Laa (il g s el Bl o Sy 2-
adenine and guanine are strqct.lér.e between purines and Sl yull 5 Sl ) sl (Oila e Lagia JS (55K ey ) g
purines with a double ring pyrimidines. DNA & lbhyjsull el 8 oy @ Caali g Oy sl e ) g8l o

Name the bases of DNA that

structure, and that the i DNA & Clsnasyull el @ v o IS 0 5Sh Glnne jm d Jasl s
are purines. RNA o iy el 20 apeal) sn) y il e leie
i i . Sl ) s e Aapall) saal 5 ddla (4
bases cytosine, thymine Name the bases of DNA that : : N s
and uracil are pyrimidines  |are pyrimidines. (fastae

with asingle ring structure |Name the bases of RNA that
are purines.

Name the bases of RNA that
are pyrimidines.

(structural formulae for
bases are not expected)




Grade 12 Biology Success Criteria

RNA 5 Slisne ull el 8 oy

describe the structure of a
DNA molecule as a double
helix, including:

e theimportance of
complementary base
pairing between the 5’
to 3'strand and the 3'to
5'strand (antiparallel
strands)

e differencesin hydrogen
bonding between C-G
and A-T base pairs

¢ linking of nucleotides by
phosphodiester bonds

Name and describe the type of
bond that joins two nucleotides
together.

Describe the structure of a DNA
molecule, using the terms
double helix and antiparallel.

State how the terms 3'and 5
are used to label DNA strands.

Describe how a 3'to 5' strand of
DNA differs from a 5'to 3’ strand.

Define the term complementary
base pairing.

State how the hydrogen
bonding between C-G base
pairs differs from that between
A-T base pairs.

Describe how complementary
base pairing is important in the
structure of a DNA molecule.

Ly i Al Ay )l g 58 gy cann
plaaiily (DNA e S i Couay
Ol sias 7 53 30 sl Gaallaiadll
R N GL;S\:::A

5 53" (palladl sading as Sy
DNA s »3 dsanil

DNA Ly calis, (i Cauay

3" U5 DNA Lyl e 5 AV 3
ALKl ae ) il ) g0 ) pellaiaall Catyay
O A s el Ayl I alias eSSy
On s &l e C-G 2] Al G\}Ui
A-T 2ol z) 55

8 ALl 2o ) gl g0 3l dperf Caiay
.DNA ¢ » S 5

12D

NA replication

describe the semi-
conservative replication of
DNA during the S phase of
the cell cycle, including:

State the phase of the cell cycle
during which DNA is replicated.

Describe the role of DNA
polymerase in DNA replication.

Explain the consequences of DNA

a ey 3 &1 550 )k Sy
.DNA

Caeliad (8 5 e 50 DNA 0 Caay
.DNA

4l e DNA (s> S i Cumy 3|
EPVAA ‘G}J)A g_ﬂjl
Om ALl 2ol gill 25 5 paal @
3 by il 537 N5 Lyl
Ol ) sie Ol 53) 5 )
(olaY) LuSlaia
Aoyl & CBEAY) o
2o gl 7551 Gn A 5 Hued)
AT 5C-G
Aol s il ill Jay ) @
) A i g8 Jadl
DNA <islai 2.
Jadladl) 4ps Cacliail) 4301 Caay 5-1

:M‘Z\_Asﬂs)ﬁoﬁ‘s




Grade 12 Biology Success Criteria 3
* theroles of DNA polymerase acting in only one oLl (& 30 el 0 DNA Jae gl & i DNA w3l (e S Hs2 o
polymerase and DNA direction along DNA strands. DNA kil Jsha e sl DNA a3 s el s
ligase (knowledge of | compare the /eading strandand L et . 138 )
other enzymes in DNA /agg%gstrand g AL Loy 3 g aasiall oy il o )l Cilay 33y 48 yza) Suaa¥
replication in cells and . ' . Caclial 3 juasy DNA 50 Cauay Alall <y 5 ,aY)
different types of DNA Descrlbe the ro_Ie of DNA ligase « ¥ DNA LAl s DNA el
polymerase is not in DNA replication. . T M ONA 5! 'i.
expected) Define the term semi- Ll 4k e latl) pllas iy SR A
* the differences between | conservative replication. (A stlae Casl ddlidl)
leading strand and Lyl o Syl e
lagging strand un .L_am al) g adEiall
* replicationasa AL Ll
consequence of DNA DNA oLl dagii Caeliaill @
polymerase adding 2Ll 51 pead g
nucleotides only in a 5’ ol § oo e
S Toladl) (8 Clari ol
to 3’ direction > « ...)AS}U
i3 )
1.3 The genetic code daial) 5,8l 3.

IO |state that a polypeptide is Define the term gene. o) lhiae Ciday Ul 5o 52 agia) e ol Sy [O-I
coded for by a gene and oe doke Cpall Gy i g ¢ cpal)
that a gene is a sequence 12 5 0385 Sl 5lS guill (ge wilS
of nucleotides that forms .DNA ¢ 5> 0
part of a DNA molecule
.6 |describe the principle of Aabiaal AiaeY) (mlea¥l aae SO, Ll Aia) 580l Tae Cauay 6-1

the universal genetic code
in which different triplets
of DNA bases either code
for specific amino acids or
correspond to start and
stop codons

State how many different
amino acids are found in
proteins.

State how many different bases
are present in DNA.

Explain why the genetic code is
a triplet code.

Describe the genetic code using
the terms universal, start, stop

ol 5 o) (853 g sl
DNA b Akl e ll se S5

AU 3 el el B il ¢ S s 2

slallaall aladinly Anall 3 a0l Caay
B S ey (e e

e Adlie L b a5 Al
dine el paleaY DNA 21 8
) 5 ey il ga S Jidi Ll f
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and redundant.

1.4 Protein synthesis O gl sl 4|
17" | describe how the Define the term transcription. Gt el By & Slasbaall 033505 (oS Loy 7-
informationin DNAisused  |pescribe the role of RNA Glase el 2 ped 0 RNA 53 oy Lan il 5 el Jilee oL DNA
during tronscription and pO|ymercse in mOking new JRERE SR LY < J\}Ai LGaaia il Glaae sl
. polypeptides. .
translation to construct e
polypeptides, including the 2l RNA s ¥l o
roles of: (MRNA) Juu <l RNA o
QUJJ}S}‘ [ ]
* RNA polymerase o
. messenger RNA (mRNA) (tRNA) JLIRNA o
. codons 3alizaqll QU}J}S.“ °
* transfer RNA (tRNA) e gs gl )
* anticodons
* ribosomes
.8 |[state that the strand of a Define the term transcribed () Ty 5) Feil) Loy 55 ellaas Coay DNA ¢ a da 3 o) S 8-
DNA molecule thatisused |strand (template strand) of DNA J o gl Alae A a2l
in transcription is called DNA. 5 (R Loy 55) geasil) Ty 55 NGy Loy ) ol s AN ) Feill Ly 55
: Compare and contrast the DNA I (ld SU1) e S Ly 4 ol i) Ty 35y AY)
the transcribed or transcribed strand (template ' (- o " 3~ .
; allED Ly i
template strand and that  |strand) with the non- i
. transcribed (non-template)
the other strand is called strand of DNA.
the non-transcribed or
non-template strand
.4 |describe the structure of MRNA I JaSl anyl Sy (RNA s s S 5 Caay 4-|

an RNA molecule, using the
example of messenger
RNA (mRNA)

Give the full name of mRNA.

Describe the structure of mRNA.
Compare mRNA and DNA.

.MRNA < i Caay
.DNA s mRNA o o\

(MRNA) Jlyall RNA alasiuly
s




Grade 12 Biology Success Criteria 5
19" explainthat, in eukaryotes, |poq ripe what happens to the R 8 Tl 5 Aaall Sy Lo oy Bl ll Aida LA 8 4l 2 5l 9-I
the RNA molecule formed  |primary transcriptin 350 MRNA sl o Ji 8 g3l i A RNA e > Jaaad o
following transcription %%kfgz?ﬁ:snzirggs MRNA Ll gV g g YT G )\ (A5 dall) el “J«& oe
(primary transcript) is Compare and contrast introns OM\ - ubum‘ A,J,U}_"
modified by the removal of |and exons. Sl Ly ) 5 (S5 ,5Y))
non-coding sequences O Be (2 5u8Y1) 3 il
(introns) and the joining MRNA
together of coding
sequences (exons) to form
mRNA
17" | describe how the Define the terms transiation, 05258 A il rlathas iy & laslaal) 223l (S Cany 7
information in DNA isused | codonand anticodon. Szl sl Laa il 5 genil) e < DNA
during transcription and Describe the structure of tRNA. ARNA @S i caay JS ) 5ol Gaaia adinll Cilaae ol
translation to construct a%ﬁztéenéh&'r\&l‘eiz crﬁngi)r?s?]rg\?vs, B anN ) il’u“wﬁbl‘gbfi ooy 1o
polypeptides, including the |polypeptides. o SR “"hm i\"* @ tR_NA S5 RNA a3 o
roles of: Describe the processes b - D,le 03 A ‘_,%s,é,j\ N (MRNA) Jw < RNA
: P Y s RNA L 035 (RNA L
. RNA polymerase :nvgllfehsDNrétgigkes RNA and RNA :_.al.\ﬁjs}\ o
- messenger RNA (MRNA) P ' (tRNA) JLIRNA e
« codons Bbadd clign Sl o
» transfer RNA (tRNA) Clagugnl A @
* anticodons
* ribosomes
1.5 Gene mutations Ll e jikt) 5

state that a gene
mutation is a change in
the sequence of base

Define the term gene mutation.

a.\.\.\;a‘)s.bcjkm.auj)a_}
d\my"&‘)ﬂ:u‘aa
OBY) ZL 5 8 ik mllaias o

B o Auall 5 ekl of Sy II-I
%5_)3 L;A Js\‘,ﬂ\ C\JJ\ @m
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pairs in a DNA molecule
that may result in an
altered polypeptide

L O (Sap ikl (g (e 58 iy 0
OBl Gisas

&V 25 o) oSa s DNA

l.I2 |explain that a gene
mutation is a result of
substitution or deletion or
insertion of nucleotides in
DNA and outline how each
of these types of mutation
may affect the
polypeptide produced

Inheritance

Learning objectives

Describe a substitution
mutation.

Define the term frame-shift
mutation.

Describe two types of mutation
which can cause a frame-shift.

Compare the effects of the
three types of gene mutation.

Success criteria

<l ikl e BB £ Y1 il G e

c1+35\ e

Enai Aiall s jilall o & sl 12-I
Jiaa) ol cada o Jladind dais
oadlis (DNA b a5 55
<l dhall oda (e g 53 IS S s
Ul Al ape A

456l A0l Saa )

dpanlail) Cataa)

2.l Gametes and reproduction

Al g L) -2

2.1 |explain the meanings of
the terms gene, haploid (n)
and diploid (2n)

Define the terms gene, haploid
and djploid.

Explain the meaning of nand Zn
and use them to describe
haploid and diploid cells.

de ganall gilal () iclallias Cajey @
Ao ganall (AU A pas g0 g S
Ada gu 505 SN

Cia gl lagaddin s 2N 5N Sz oy @
(Aia g 90 g S Ao ganall Aualad LA
Ada g ga 5 Sl Ao ganall 4l

ol ilallaadl ez [-2
e gas 30 5 Sl Ao ganall (galal

(2N) e gus g0 9 S

2.2 |explain what is meant by
homologous pairs of
chromosomes

Define the term Aomologous
chromosomes.

Identify homologous pairs of
chromosomes from a
karyogram.

e ABLaial) e sus s s S )55 23y @
(Ayugas S abia

)50l 2 2 peaial) i 2-2
Alilaial) e gas ga 9 ST




Grade 12 Biology Success Criteria

24

describe the behaviour of  |pefine the term meiosis. (VY AlEiY) allaas Ciey e (& Slaguga s SN A sl oy 4-2
chromosomes in plant and | pescribe the behaviour of the ) Ul T‘L’L“}“’}“JJS” Aol om0 ‘WU-\L“ ‘-ﬂﬁb ‘w‘-u“ ‘—*M‘
animal cells during meiosis | chromosomes, nuclear LA s el 5 oJ jaall Ja il g <5553l 5 JLEYL o I ) sl oL
d+th ted envelope, spindles and cell o clie g g9 gill Cadlall & gl )
and the associate surface membrane in : : . N1 L
behaviour of the nuclear JsY) el )kl - slan) Jaall L gt 5 L8 el
viou u e Prophase | I T DU A 1) ) kYY)
envelope, the cell surface « Metaphase | AT RS b o el sl i slhae o EAY)
membrane and the spindle . Anaohase | JsY) Juad¥) ) hll - W5V i) sl ()
(names of the main stages P BRI RAN Skl (Y Juaiyl ) skl
of meiosis, but not the sub- |* Telophase |. , . - ) gueadl skl (J Y Sl
divisions of prophase |, are | Compare tgle first division of IV ALV (e (A 5Y) A el f)ﬁa i (D 5 gy shall ¢ )
expected: prophase | meiosis and mitosis. L5 sbudiall pluasy) sl (A Jaisy) skl
e P |
metaphase |, anaphase |, (A e
telophase |, prophase |l
metaphase Il, anaphase Il
and telophase Il)
2.3 eXp|Oin the need fOI‘ a Define the term ,‘educ-tl'on “—‘-‘4-“]\ em-’y‘ CJ‘L‘A‘“ g_qﬂ o Caaidl ?my‘ T’JJ).“.A C)‘i.i’ 3-2
reduction division during | division. O sS Caaidl) LBV B 5 i  p @ e
needed to produce gametes.
gametes
24 |describe the behaviour of |Describe the behaviour of the CaMall 5 (il s sa s SN A slis Ciny @ (8 Clo g 50 5 )SI & sls (i 4-2

chromosomes in plant and
animal cells during meiosis
and the associated
behaviour of the nuclear
envelope, the cell surface

chromosomes, nuclear
envelope, spindles and cell
surface membrane in

e Prophasell
e Metaphasell
e Anaphasell
e Telophasell.

@i.“c.b.uguh‘j ‘d\}*‘j‘k‘};‘.}} ‘Lﬁ}}"“
e

A S gl

S iyl sl -

) gaal) LAY 235l LA
BOLEYL (I RaY) Alaasy) oL
et 5 (555l Dall & gl )

sland) J ) b s 5 40a)) o
Al At Hl) ) kY
Lﬁdﬁ-‘m gkl i slha cé\)h?\
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membrane and the spindle
(names of the main stages
of meiosis, but not the sub-
divisions of prophase |, are
expected: prophase |,
metaphase |, anaphase |,
telophase |, prophase |l
metaphase Il, anaphase I
and telophase Il)

Compare the first and second
division of meiosis.

Compare the second division of
meiosis and mitosis.

Describe any differences
between meiosis in plant and
animal cells.

e Al A all 5 ISV As el (S o
LY aluasy)

SRV AlaaiV) e AN As jall o o lay @
5 sbutial) Ayl

o ) AY) ALY (G DAY 5 Caay o
Al guall LIRS Al LDl

IV i) skl (J5Y)
Dkl (Y Jaiy) gl
sueadll skl (Y Al
¢ S A i) ghall o S
skl ( S Jasyl ) skl

O g

25 interpret Draw and label the &)Susuuyyjﬂ‘ &-\,)3)3 A g A @ :‘-:\:‘}*A‘Z\;JM \_)}‘An,)-“‘s:‘ 5-2
photomicrographs and arrangement of chromosomes Adaylad o gus y 5 i gun Ay e e (S & AN laydadsll o g i
diagrams of cells in é?ggr'grﬁ?gg?n”ggggmphs and () A alal cAdiaall () 3RV aluds) Jal se
different stages of meiosis , LS Y alliV) skl (a5 33y @ Pl Lt )l SR

Identify and name the stages of 1 s gl By | sl b s g syl
and identify the main meiosis seen in S A 2eaall b
I photomicrographs and Aghylaal)
stages of meiosis diagrams.
2.2 The production of genetic variation § ) bl Gaay i 2.2

2.6

explain that crossing over
and random orientation
(independent assortment)
of pairs of homologous
chromosomes and sister
chromatids during meiosis
produces genetically

Describe crossing over of
chromosomes.

Explain how crossing over
produces genetic variation in
gametes.

Describe independent
assortment of chromosomes.

Explain how independent

Quyfj_)ﬂjjﬂ\wumg )
eSS ) sl Alee g2 S 5l e
S oall w)sill o S 5l e

il y gl Alee G i
250V (oall g sil) (A sl
ABlatal) e gas ga g S

S A58l e cilagile g S
S ) g RN aluasy)
RSN PO H FOFIRN

6-2
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different gametes, with
reference to alleles,
linkage and loci

assortment produces genetic
variation in gametes.

o sall 5 alii Y1 5 oY)
(o sz s S

2.7 explain that the random
fusion of gametes at

Explain what is meant by the
random fusion of gametes.

LU ) sdal) 2 leniVL 3 sealiall & 5y
ZLaal i sdall mleni¥) a5 S 7

sl Zlexi¥) o)) i 7-2
&) 25 lady) vie zLaed

. ) of gametes produces
genetically different genetically different individuals.
individuals
2.3 Genetics &), 3-2

2.8 |explain the meaning of the
terms dominant, recessive,
codominant, phenotype,
genotype, homozygous
and heterozygous

Define the terms homozygous
and heterozygous.

Explain what is meant by
phenotype and genotype.

Define the terms dominant
allele and recessive allele.

Use an example to describe the
effect of dominant and
recessive alleles on the possible
genotypes and phenotypes of
an organism.

Define the term codominant
allele.

Use an example to describe the
effect of codominant alleles on
the possible genotypes and
phenotypes of an organism.

S el Jilaia spallacadl) G
Oy Jilaie

Skl g oedaall 1okl 3 seaiall # 5l
PATENY

e dl g il A s paallaiadl) oty
sailall UYLl Canad YU aadiag
Zal) okl e Gl ey

(o> QST Aldindl) 4 jeaall )kl

AS il 83kl Jilf llns Caey
Babud) O 8l Caanl Yiia aadiuy
okl s dgal) 5B e A

(o A AlLainall 4yl

(il rcilallaiadl Jine 7 8-2
Ol ok A8 jide 3ol (i
Jilaia st 5ok o5 elae
oY) Jilie ye s ety

2.4 Inheritance and genetic diagrams

Aol cidaladlal) g 45) ) gl 4-2
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2.10 |interpret and construct Define the terms genetic s i bhie galhiadl Gy e Loy i Glalade 3505l 10-2
genetic diagrams, diagram and Punnett square. il z o el Clag e lly 8
including Punnett squares, |Interpret and construct genetic Aly 8 Ly i Glalade 93505 jldy @ Adlal il 5l 55 iy Lty

. . diagrams, including Punnett Gl ) 33 it Ly 5 il iy ey ya Coanedl A il gl 39 Cagd)
to explain and predict the squares, to explain and predict TS C TR o) < ) S| e
results of monohybrid the results of monohybrid OEER O T N o “”
crosses and dihybrid crosses that involve: Al sabud) - Basaiall S35 A8 il
_ e dominance A uadl saled) - cosindly dag yall 5
crosses that involve sasidl oAy -
dominance, codominance, |e codominance
multiple alleles and sex e multiple alleles.
linkage
29 |explain the meaning of the Define the terms F,and Fa. Bl g Bl J ¥ Joall ppallaiadll Ca%pny @ (s LAY pslill L;uu T 9-2
. . i 3 b || )¢ ) )
terms test cross, Fl, F2 and Identify F, and F, generations ; F2 Sa F2 S .FI dﬁﬂ dnl
sex linkage. on a genetic diagram. G F2 S8 daall FlJsY) daall 23ay o Loriadl ddas jall
Describe how a test cross may (i b
B e Gl i ] 5 S s
Y individudt. 3l el 31k el g s
. PRIV RELER PP QY

2.12 |interpret and construct Interpret and construct genetic elly b Ly m Glalie 55Ky by @ Lo A llabada 55K ),m 2-2
genetic diagrams, diagrams, including Punnett il g 3 ety Ly g = pl ety Cilag e T ol (il Clag jo iy
. . squares, to explain and predict 4 Lal A5 ja) el o 5 el Ly
including Punnett squares, the results of test crosses. Ak 24 > 9 7 b Ly
to explain and predict the
results of test crosses

29 |explain the meaning of the (g s pgugag S Cpallhiadl iy @ (s )EAY) alil) iaa = 9-2

terms test cross, Fl, F2 and
sex linkage.

Define the terms sex
chromosome and sex-linked
gene.

Give an example of sex-linked
gene.

Losially Jasi
oiall Ladi e aa e Y Sy

F2 S Sl (FL JsY) e
cosiadly ddasi yall
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210 |interpret and construct Interpret and construct genetic ly 8 Loy i Gllalade (5355 Lo s lhbade 0305 oiy | 10-2
genetic diagrams, diagrams, '“C'U?'F‘g Pugnettd_ Ol A1) 50 Ly 5 2 il (s Clag e gl il ey ye llh b
, , squares, to explain and predict , . R I T T
including Punnett squares, |the inheritance of a sex-linked . il LAl el ‘“‘.:}A'fb’ @h“ s
to explain and predict the |9€ne. el P ) 55 ellaaad) ey Gl 4:“‘:“ Sla ) s (el
results of monohybrid Define the term dihybrid cross. Glly 8 Ly &ia Gllabade (9305 Sl Bl 5 Aalall Byt
i . e ater f o at e . oamiall LN ¢ S il
crosses and dihybrid Interpret and construct genetic Sl g 35 iy Ly 5 g7 i) ey g 5 PRl = iy S
, diagrams, including Punnett Ol Cpagl) Al cosinlly A jall
crosses thOt |nVO|Ve :kq]uores’“;to efxdplhclrblcgd predlct Ll 'SAL.J..H;M )
dominance, codominance, € results or dinybrid crosses e wn
) that involve: AS ikl Bad) -
multiple alleles and sex
linkage e dominance
e codominance.
21l |interpret and construct sl 58l mllaias Calyey Loy s llabadie 0305 el -2

genetic diagrams, including
Punnett squares, to explain
and predict the results of
dihybrid crosses that
involve autosomal linkage
and epistasis (knowledge of
the expected ratios for
different types of epistasis
is not expected)

Define the term epistasis.

Interpret and construct genetic
diagrams to explain and
predict the results of dihybrid
crosses that involve epistasis.

Define the term autosomal
linkage.

Interpret and construct genetic
diagrams to explain and
predict the results of dihybrid
crosses that involve autosomal
linkage.

Gy 8 ey s ildadade (55505 pady
il b 35 geibing Lty g i ety ey 5o

gl a gas g ySIL Lol YY) llaine Ca ey
Ll g 7 il A Gllaladie 3505l
Ol (Al gl 4005 Sl ) 35 il
(gl o gus ga 9 81 A el

z o il ey je lly b
Onngdl 4 il 5l 33 iy Ly
) o gos 50 5 810 A yal)
Gaual) 48 jaa) () (3580

48 gl cliall ¢ il (e 428 giall
(A sllae

2.5 Genes, proteins and phenotype

ol 3okl g clisg ) g clizadl 5-2

213

explain the relationship
between genes, proteins
and phenotype

Describe the phenotype of
albinism.

Explain the role of the 7YRgene
and tyrosinase in albinism.

el sl )kl Cany

& e g G a3l g TYR Gl )0 ok
el

bl aal) il s e dadl ) Lall Gl

il gyl g sl G dlall ~ 5

13-2
() BLEY) pa s pedaall )kl
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with respect to the:

* TYRgene, tyrosinase
and albinism

* HBBgene, haemoglobin
and sickle cell anaemia

* F8gene, factor VIl and
haemophilia

* HTTgene, huntingtin
and Huntington’s disease

Describe the phenotype of
sickle cell anaemia.

Explain the role of the HBBgene
and haemoglobin in sickle cell
anaemia.

Describe the phenotype of
haemophilia.

Explain the role of the F8gene
and factor VIl in haemophilia.

Describe the phenotype of
Huntington'’s disease.

Explain the role of the H77 gene
and huntingtin in Huntington'’s
disease.

& Ol sl s « HBB (el ) 52 caay
Slaiall aall s

.O e e u.é)d (:.5 ). S\ ‘).\‘)H‘ . ¥
& OB s s HTT o) 50 7 o
SR e

D sl m il s TYR ) @
Bealls

D85 O sl sangll s CHBB ol @
il o)

VI el Jeladl 5 £ cpnll o
Ll sangll 5

G i g g HTT (all o
ST e

2.6 Control of gene expression

) el B asail) 6-2

2.14 |describe the differences
between structural genes
and regulatory genes and
the differences between
repressible enzymes and
inducible enzymes

Define the terms structural
genes and regulatory genes.

Compare structural and
regulatory genes, giving an
example of each.

S il cliall cpallaadl Caay
Anbaiall liadl

Gilall g 2SSl o &
Leie JS e Al glae ] as cdadaiall

Glall o GEEAY) Caay 4-2
Aabaiall ilial) A0S il
AL Clay 1Y) o CAEAY)
il AL iy Y1 5 Tl

2.15 |describe genetic control of
protein production in a
prokaryote using the /ac
operon (knowledge of the
role of CAMP is not
expected)

Define the term operon.

State which major group of
organisms uses operons to
control transcription.

Describe and explain the role of
the /ac operon in controlling the
production of 3-galactosidase
(lactase) in some bacteria.

sl cllaaall Caay

Aoall CSH (e (5 S e sanall Sy
Alee 8 aSaill il gy g¥ axiis Al
el

Sl A fac Osesl 50 gy Chuay
& (O5SY) Dpae SV () Lo L) 4
LS (g

T (A ) oSl ahal Chay 15-2
)53l Aoy LAY L oy gl
D2 aa) fac Gsnsl plasiuly
Al ) i b galal
(Astae Cusd CAMP
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describe the differences
between structural genes
and regulatory genes and
the differences between
repressible enzymes and
inducible enzymes

Define the terms repressible
enzymes and inducible
enzymes.

Compare repressible and
inducible enzymes, giving an
example of each.

Toill AL ey Y1 Cpallaaal) Gy
Saiaall AL ey 1Y

ey 331 5 Jagdiall AL ey 35Y) G o &
e JS (ole Alial gllac) e ¢ gl AL

Gliadl G GEMWRY) Caay
Aabaiall sl g 4008 il
AL Slay 1Y) o CBEAY) 4
il AL oy 53315 Lyl

14-2

216

state that transcription
factors are proteins that
bind to DNA and are
involved in the control of
gene expression in
eukaryotes by decreasing
or increasing the rate of
transcription

Define the term transcription
factor.

State which major group of
organisms uses transcription
factors to control transcription.

c...ul\ Sale CJM\ 8

o) LS e (50 e pendl S5
W@M@d\ Jul 52 em&l\
_t_.,..m

il g o geadl) Jal e of S,
oSaill b ¢l i DNA - basi
s LA 8 il il
830 5l il (35l e 815
ol Jasa

16-2
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Grade 12 Semester 1 Js¥) ol Al Juadll — e SU Caall - il julas — LY
Genetic technology dgiald) 4083
Learning objectives Success criteria gl ulaa dalal) Calay)
3.1 Genetic engineering Lial Ay -3
3. |explain the meaning of the < 3 [ " -3
P ) N Define the term recombinant (S dak DNA liadi iy 0| DNA gllad) ez 55
term recombinant DNA DNA. Sl alaa
3.2 |explain that genetic Al dai 2 Anal) Laigll off = 2-3
p. ) g ) Define the term genetic Aiall dutigl) mllaadl a0 Tl s M“fj U g
engineering is the deliberate engineering. S e daial) Al Calids (i€ Ciay e 3alall 53 geamiall Aalladll
manipulation of genetic . . L Ly Aiae paibad il 4l
_ _ - Describe how genetic engineering ¢ Al Jady B e all I 3
material to modify specific differs from selective breeding. 63‘5 ‘;J\ itsj\ ) o
characteristics of an organism R : o= ‘
and that this may involve e
transferring a gene into an
organism so that the gene is
expressed
3.3 |explain that genes to be a St 2€ Con cr | el o 3-3
P .g . Describe how a gene can be i ! US"“ S ey el ) i ) il of 2 5k
may be: chromosome to transfer into a (3l 1S DNA (e fmli .
recipient. LeeDA (e (S pfialide (i yha Caay @ )
* extracted from the DNA of a . . ) o JL o e
donor organism Describe two different ways that (3lie (& OIS ) Ll Gl aiuas o> G MRNA (e dzias o
» synthesised from the mRNA |genes can be synthesised to - N
of a donor organism transfer into a recipient. T
e synthesised chemically from
nucleotides
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o WS daias o
Dl galS g
3.2 Tools for the gene technologist ciliad) A8 ) a1 2-3
34 | explain the roles of restriction |pefine the term restriction S o 53] kil g 3 rllanadll iy o Sla i e dS 50 g 4-3
endonucleases, DNA ligase, endonuclease. IS 5} adadl ey 33l Jae iy o DNA 5 5iS 538 53] edaill
plasmids, DNA polymerase and |Describe the action of 5 Sl G Kl i 5z sk ef  DNA s @ina 33l Sy
’ restriction endonucleases. il dniell 8 s i 358 a3 g ¢ )
reverse transcriptase in the , Adal) dunigl) 8 53 nadd s DNA S S s (2% #J"‘*‘jﬁ
. Explain the role of reverse 2N pdhiadicaey o ) pall Jis (B ¢ oSl
transfer of a gene into an transcriptase and DNA o o | as)
. . 5 5 i) el a3 gl % @ o
organism polymerase in genetic 3 58 i 5 2 A Ol sd)
engineering. S il alee e P L 8 0¥ DNA
Define the term plasmid. Al dunigl) A Glue B oz 5l e
Explain the roles of restriction
enzymes and DNA ligase in
producing a recombinant
plasmid.
Explain the role of plasmids in
genetic engineering.
36 |explain how gene expression  |pescribe how marker genes Al clodlall il (Ko el a0 w286 Sa S 7 5l 6-3
may be confirmed by the use of |that code for fluorescence Ao giall o sall davinall ey 300 i ) Glalall aladinly Sl
: may be used to identify i alaaall dall LS paasl laiiall jads ) dual)
marker genes coding for genetically modified e R ~iell 8 L'i;;:;n
fluorescent products organisms. o
3.5 eXp|C1in Why a promoter mcy Define the term promoter: _)m CJL"‘A” u_w)’-’.. o &;;‘ Jﬁh‘d‘ ds" e C)ﬁg >-3
have to be transferred into an | pescribe the role of promoters Al dusigll (A S iadl g iy o] Ol ALEYL U‘lﬁ:
organism as well as the desired |IN genetic engineering. st
gene
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3.3 Separating and amplifying DNA

DNA psiaiy Juch 3-3

3.7 |describe and explain the Define the term polymerase Julisiall 3y e sl Jelés mllaaall Caay dal el & 5 Caiay /-3
steps involved in the chain reaction (PCR). .(PCR) Jsad sall Jeli 8 diaaidll
polymerase chain reaction List and explain the o} A 3 i3Sl = sy p Al S, gLiind (PCR) Juslusidl
(PCR) to clone and amplify ComponeaL needed at the - PCR) 53¢l i Lay DNA i
DNA. including the role of ag |t o @ (PCR) 0 (s¥) syl oy el s Tag

Including the role of /ag | pescribe stage | of PCR. derdindl 3 yallda o il Sl Sy
polymerase State and explain the effect of (PCR) 3o (51 s yall
the temperature used in stage
| of PCR (PCR) 0o A il ol oy
PCR) (& bl ) 937 sy
Describe stage 2 of PCR. Faatieall 8, jallda il 7 8y SY
Explain the role of primers in (PCR) (3 4l s yall 3
e (PCR) 0 302 i ) iy
tate and explain the effect o sl 3 . Ma _ a
the temperature used in stage b R )”L’ T A
2 of PCR. (PCR) 0o Y Al sl 8
Describe stage 3 of PCR. A Al Al (A i O g e S5
State and explain the effect of S IS5 DNA e
the temperature used in stage Jeléll Gulie Jaq s Jbie) cass =
3 PCR. .(PCR)
State what must happen at the
end of stage 3 to amplify the
DNA further.
Explain why 7aqgis a suitable
DNA polymerase for PCR.
3.8 |describe and explain how gel 8-3

electrophoresis is used to

Define the term ge/
electrophoresis.

Describe the factors that
affect the movement of DNA
molecules during

DNA ke 38 a8 figi Al Jal sall Coay
(o (SL Sl Jaadl) o L

pladinl A8 = g Chuay
daail el b Sl Juadl
Jshll 4dliie DNA alad
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separate DNA fragments of
different lengths

electrophoresis.

List the starting materials and
equipment needed to
separate DNA by gel
electrophoresis.

Explain why a reference
sample may be used alongside
an unknown sample of DNA in
gel electrophoresis.

Explain why a dye is often
added to DNA samples used in
gel electrophoresis.

Describe what may be seenin
the gel at the end of
electrophoresis.

Explain how unknown DNA may
be identified using the process
of gel electrophoresis.

] 2 30U ) il gal g o) 9o dail i€y
el e Jomill DNA e
il (A dma e e aladiul s = iy
el Jiadll 3 4] seaall DNA diie
el

Gliie ) Glle Ll Alia) o =
56 Joaill 3 Zeraioad)) DNA
el

A b oVl (5 AL 5 (s 5 Le oy
el S il

Jseadl) DNA (e Caaill (e i 7
oDl e ol Tee a5

3.4 Genetic technology and medicine

el g dpad) 4383 4-3

3.9 | explain the advantages of Explain the advantages of B Gl Dl lafind G e s pladind S e 7 o 9-3
using recombinant human using human proteins to treat o2 BN ae g el Anllaa (8 LS i bl Ly
) _ . |disease, with reference to & . 8 garell ‘ A A2l () e Aallas
proteins to treat disease, using | diabetes, haemophilia and ol s s ‘ua)f.j djs“n eh\j ) u:j‘ﬁ o NI
the examples insulin, factor VIII |severe combined {SCID) ol 2 jidel deiel ‘V”.I g > ’ “"J’m
. ) immunodeficiency (SCID). el (53 G s0a¥) g 33l
and adenosine deaminase
3.10| outline the advantages of Define the term genetic el panill allaasll Cigey ual uégx\ ‘_1\).“ sy 10-3
genetic screening, using the screening. oo il A uall pasdll Gl e iy Oa s (e Al8e Y aladiuly
examples of breast cancer Describe the advantages of eeSU il 5 () g iiia (1 ye (BRCAI, BRCAZ2) <

(BRCA/and BRCA2),

genetic screening to detect
Huntington'’s disease and cystic

i 5 (erdall )sall Sy

il oy R (1 ya g




Grade 12 Biology Success Criteria

Huntington’s disease and
cystic fibrosis

fibrosis.

State the normal role of BRCAI
and BRCA?2 proteins.

Describe the advantages of
genetic screening for
mutations in BRCA-/and BRCA-
2.

BRCA-2 5 BRCA-I

ikl el asdll &) jae Coay
.BRCA- 2 5 BRCA- [l

3.1

discuss the social and ethical
considerations of using
genetic screening in medicine

Describe potential social and
ethical benefits of using
genetic screening in medicine.

Describe potential social and
ethical considerations against
using genetic screening in
medicine.

T laa¥l s Ay &l jlie V) Cacay

8 ) anill AladinY 53 sal) Alaiadll
Ry

Lo laia¥) 5 A8NAY) @l jlie V) Coay
il (andll 2ty A jleal) dldiadll
Lol

Lelaal¥l al jlae V) Gl
anill aladiny AEAYI
k) 3 )

-3

3.5 Genetic technology and agriculture

de 309 Al 483 5-3

3.2

explain that genetic
engineering may help to solve
the global demand for food
by improving the quality and
productivity of farmed
animals and crop plants, using
the examples of GM salmon,
herbicide resistance in
soybean and insect resistance
in cotton

Describe how plants may be
genetically modified to be
resistant to herbicides or
insects.

Explain how genetically
modified plants may help to
solve the global demand for
food.

Describe how animals, such as
salmon, may be genetically
modified to be able to grow
faster.

Explain how genetically
modifying animals, like salmon,.
to grow faster may help to
solve the global demand for

A slal G il Jpamt Sy oS oy
< piall o Glae Y Cilane

Uasall Ll aelus of Sy oS & 5y
130 allall allall A0S Ja 8 i
Jie L il gaall iaed Sy (2SS Caay
& omd JS sail e 1508 ) oSl pald
i gaall Jaamt e by o (S a8
g ol JS e ) galud) lans Jia Gia
13l allall kel A0S6e

38 Ayl dunigll o - 5l
lhal) e Ja A& e lud
Ot JOA (e 6220 allal)
) gan Aoalil) 93 92
a3l Jaaladl s de ) 3l
Janall & saluall Aiaf alasinly
Clie V) Calaue Aa glia 5 Gia
Laglia s L guall Jsb A

okl &l pal)

12-3
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food.

313

discuss the ethical and social
implications of using
genetically modified
organisms (GMOs) in food
production

Describe potential social and
ethical benefits of using
genetically modified organisms
(GMO:s) in food production.

Describe potential social and
ethical considerations against
genetically modified organisms
(GMO:s) in food production.

Alaiaal e laiay) s A8NAY) UV Caay
& (GMOs) i Alanal) i<l aladiny
13l 2L

Alaiadl e laiay) g 4AddAY) JEY) Caay
4 (GMOs) G Alaxal) dal) il aua
1) L)

ol EY
s aladiuy e laaayl
,c\hﬂ\ C\.i:\ ‘55 \.;4.4; Uaxall

[3-3
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Homeostasis

Learning objectives

Success criteria

zladl) ulea

20

SR ) )
Loadatl) Calaay)

4.| Homeostasis

B G N -4

4| |define homeostasis and state Define the term homeostasis. A )Y mllad) Gy Sy alall gl 3y u)’—* (-4
. . o B . S e . ; BTV I PRIVVY |
the importance of homeostasis State why homeostasis is Lagn AaIall Gl 3591 Jaagy (53 c._\:u.ul\. Js;? L e
in mammals important in mammals. lpaill
4.2 |state the principles of Describe a generalised daadiie dale Al daa) ) %0 Aala Cainy ‘{\s\ﬂ\ O sl SNy 2-4
homeostasis in terms of negative feedback loop used o AL o ol srd ey Sl Al cilgiall Cus e
. N to control a physiological s o) ddaall o)l dua LA
. . A o =)
internal and external stimuli factor near its reference point. e e J‘d . feall) s 7 s i}
receptors, coordination N . LA Ll Glgiie oAb oy S Gl 3 5l
ame examples of internal and Szl w (slaall 233 Slens !
systems (nervous system and external stimuli that are T e Sl e |
. § 3 L) Cilnaiedl (pe e 6 (4 Cliasll) by
endocrine system), effectors detected by receptors. 84S Ll il u;j;\y ‘\;u; o zzww\ (m,-d\j
a5 : aaxil] 5 g
(muscles and glands) and _Nomle t(\;vp types oflgffectors A S %UJ Al
o foedback ;:wo ved in mammalian b A8 5L il 3 gl he (1 53 ansy A
negative feedbac omeostasis. iyl 520 Lalal ol )
Name two types of
coordination systems involved
in mammalian homeostasis.
4.3 |state that ureais producedin  |State where urea is produced. Losdl gl e e SN Ll i Ll o Sy 5-4
. . . . A .. . w b .o ~ = .
the liver from the deamination |pefine the term deamination. Lpedl g 5 plladll iy “Jf-*"” ¢ LUA s {g‘
of excess amino acids Outline how urea is produced. o) oS S gt L el “-‘“‘*‘j:
X
4.2 The structure of the kidney LY € 5 2-4
4.4 |describe the structure of the Draw and label a diagram to uujum _usjum.kumj g i) B S iy 4-4
human kidney, limited to: i%ow the poEition of tklled' Baatia ¢t amsa (8 Sl £8 g oo | paiia
idneys in a human including Ll Pyl Lol will R
« fibrous capsule the renal artery, the renal vein el I 25l 6 S8 gl aill) ddaiadll o
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2|

* cortex

* medulla

* renal pelvis
* ureter

* branches of the renal artery
and renal vein

and the ureter.

Draw and label a diagram of a
section through a human
kidney to show the position of
the fibrous capsule, cortex,
medullg, renal pelvis and
ureter.

aaial Cilaansa S g Bladads Lo ) oy
Al Andaall a8 e i Yl A8 8
a5 LI g g g lall g bl

3 ylal)

glall

LR i sa

Al

G Gl g 58
R IR

4.5 |identify, in diagrams, Name and describe the parts Rapedll Be V5 ol eloal hms Aes @) Aladaddl o s B 23 >4
photomicrographs and electron |of a nephron and its associated o ) (8 LIS LaS 4 A jall ) il (A guall 4y yeaall ) guall g
micrographs, the parts of a ?é%%?nvgfgngfnnsd structures as A guall 4y jeaall ) saall 5 dpladadil) i 5 SV Ay jeaall ) gaall
nephron and its associated photomicrographs and Ay FSVA peaal) ) sl 5 A sedll e V15 055l £l
blood vessels and structures, |/ €Ctron micrographs. o) Y Glae iS5 Lhhai sy o gy @[ ) juaiia L ddagi yall ) il
limited to: Draw and label a diagram of Il 5 4 genll de gV 5 05 A1 (e S

' the parts of a nephron and its L gaall seall i s 5 lS 4y ddag 1l inlll e
.l | associated blood vessels and g S 2 pemall  gual g el ol N
glomerulus structures from SRR Dty Glpddaine o
* Bowman’s capsule photomicrographs and il ikl i) e
* proximal convoluted tubule |electron micrographs. i a el e
* loop of Henle vl il " |
« distal convoluted tubule 2 gs{M‘ SRt Y .
+ collecting duct Analadisldl

4.6 |Describe and explain the Define the terms w/trafiltration sale)s A el S Gallaadl Ciges 0| 8l 0 sS g i 6-4
formation of urine in the and selective reabsorption. (Y pabaiay) rsle ) patia o5 anl)
nephron, limited to: Describe the process of Olegrddadaa 8 (3l mal il Blee Coiny @ Akl ) s

ultrafiltration in the Bowman'’s L&l s : i

. b Sl el pill apdall Jaxddl Sy @ T
* the formation of glomerular capsule. o S syl ‘ﬁdﬁi‘ C"“}L
filtrate by ul'groﬁltrotlon in State the normal glomerular - - o Ol sy ddains

th? B?wmcnzcaps:le - filtration rate in humans. . G ol elall aga  seda emj o u,?uazm sle) e

+ selective reabsorption in the 35 gedll )yl (e e g Adaiss ) elal) NI
proximal convolutzd tubule |Use the concept of water e f:.\ﬁ . GJ .g . CaiY) o SHEy)
potential to explain why water ApSlh w3l gy el LS S om0 )R @ Al s silall

moves into Bowman’s capsule
from the blood capillaries.

Compare the composition of
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blood plasma and glomerular
filtrate.

the Bowman's capsule and gr thg |0Yﬁr5 tlhot seﬁorote the iy sal e Al 4y sanll Ol a8 Al (s sl ¥ 5 e s
ood in the glomerular Tl 8L oe o dlaia e Vol a sl
proximal convoluted tubule to ilaries f J hel f Ak sy S il Bl e sl 03585 8 il 5
capillaries from the lumen o N ) Ll
their functions in the formation jche BQW”‘OH'S capsule, S
, including the structure and
of urine function of podocytes.
46 |Describe and explain the Describe the process of of SV palata¥) Bale] lee ey Il G sSi 7 ls 6-4
formation of urine in the selective reabsorption in the Al (5 gilall Y (e 1 atia ¢ (gl
nephron, limited to: proximal convoluted tubule. Jay 53 5l 5 a3 o ()l Lkl ) S e
Compare the composition of i gl il o <l ).Jt_,
+ the formation of glomerular |blood and the fluid entering ) @ I
filtrate by ultrafiltrationin  |the loop of Henle. e

the Bowman’s capsule Uabaidylsile) e
. selec;tiveI reobslor:cp'gqcng] 'lche ) 8 Sy

proximal convoluted tubule g_u;ﬂ\ I
Al (g sl
4.8 | relate the detailed structure of Alasall LA ae DS CaS = i g Coiay 8-4

the Bowman’s capsule and
proximal convoluted tubule to
their functions in the formation
of urine

Describe and explain how the
cells lining the proximal
convoluted tubule are adapted
to facilitate reabsorption.

Explain the role of the basal
membrane of the cells lining the
proximal convoluted tubule,
including the actions of sodium-
potassium pumps.

Describe the position of the
blood capillaries around the
proximal convoluted tubule
and explain how they aid
reabsorption.

sale) seastd il 5 ikl S
Labaiay)

Aalasdl LAY sac @l oLER 53 =
e I3 8 ey ey il (5 5kl i)
2ol g a5 s Slaias

i) Jsn A geall Sl a8 g oy
sale) (A ool Cas &y cu Al g sildl)
oabaiay)

adadadl A S il Ly
oAl (s skl a5 (lass
Il 02588 8 Ledilda 5
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47

Outline how the concentration
of urine is regulated, with
reference to the loop of Henle,
distal convoluted tubule and
collecting duct.

Describe the role of the loop of
Henle.

Describe the role of the
collecting duct in modifying the
concentration of urine.

Describe the roles of the distal
convoluted tubule and
collecting duct in modifying the
concentration of ions in urine.

o o)l 50 Chuay

S silua Adadallslal e Ciuay
Jsd

sLll 5 el (5 silall a5l Caay
sl (iYW 58 55 Jasn 6 daalal

368 i Jasa oy S Gl 7-4
£ il )5 ey ae o sl
ol (5 silall iV 5 JLin

Axaladl sl 4

4.3 Control of water content

Al s ginall B asail) 3-4

49

describe the roles of the
hypothalamus, posterior
pituitary gland, antidiuretic
hormone (ADH), aquaporins and
collecting ducts in
osmoregulation

Define the term
osmoregulation.

Describe the roles of the
hypothalamus and posterior
pituitary gland in
osmoregulation.

Describe the effect of ADH on
water reabsorption in the
collecting duct.

Describe how homeostasis is
achieved when osmoreceptors
detect a decrease in the water
potential of the blood below
the reference point.

Describe how homeostasis is
achieved when osmoreceptors
detect an increase in the water
potential of the blood above
the reference point.

& san) adaiill llaadll Cayay
Jaalail) 5ozl 5 algall Chad ) gal Caay
s il 3 4l

sale) & (ADH) ¢ 5e el il iy
Aaalali sl el (aliaial

Laxie J&lall o)) 5V (3aaty (oS Caay
g (8 Lalias) 4 ) gand CiDliine uaan
Agma yall Adadil (e il aall el

Loxie sl o)) 35V (5iah (A Caay
36 o 335 A sansl lne unsas
Ao pall Al e e aall oLl

5351 5 L) Cin ) 5 iy 9-4
O 30 ) 5 Alad) Al
(ADH) Jsdl sy ailal
<l gl g iy ) SV

A san) il 3 dadal)
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4.4 The control of blood glucose concentration

ol JSska 3558 o pSadl 4-4

410} explain how negative feedback |pescribe the effect of insulin on Alianl) LAY e o i) i Coamy Al i B S 10-4
control mechanisms regulate  |muscle cells and liver cells. AU Sy dpludl daal Sl
blood g|ucose Concentrotion’ Describe the formation and UP}SJM\ DT U}SS ey BJL‘;\EJ‘ & ‘ej‘ ‘55 J}S)u‘

. role of glycogen. e Lalall d wN] ety - WA SO P I |
with reference to the effects of Exolai ghy E tasis Lovie AR OISV i S 2 o4 i ué:ﬁﬁ};: )f "A\
L . xplain how homeostasis is ; b3S 8ol ) bl s 2G5 2SI LA 5 COlasd
insulin on muscle cells and liver ocrf)ﬂeved when receptors S Jisf‘"sa Mj’.u T W< LA )

. ; Al Adail (g e a0l b AR e g alS )
cells and the effect of glucagon |detect anincrease in the blood e
) glucose concentration above SIS e o S slall 530 Caay

on liver cells the reference point. Laxie LRI o 5391 Giats o 7 L
Describe the effect of glucagon S o8 Laledi) DLl puen
on liver cells. syl A (e BT pll 35S s
Explain how homeostasis is b salS glall g el gt Calla y o o
achieved when receptors - 0o | S 5
detect a decrease in the blood 2l (o 35S shall 58 5 pulai
glucose concentration below Alod) daad Sl 230300 e (oS
the reference point. A0 S slall 5 5 las
Compare the functions of
insulin and glucagonin
controlling blood glucose
concentration.
Explain how negative feedback
ensures blood glucose
concentration is regulated.

4.1l |describe the principles of cell [1-4

signalling using the example of
the control of blood glucose
concentration by glucagon,
limited to:

Describe how glucagon, G-
protein, adenylyl cyclase, ATP,
cyclic AMP, protein kinase A
and other intercellular enzymes
result in the conversion of
glycogen to glucose.

Describe how a cell signaling
cascade amplifies the original
signal from one glucagon

G s conalSiall gap el Caay
(il AMP 5 ¢ 3w diliinal 5 CATP
Slay ¥ el e g A 5ailS g g
OSSOl st ) A 1Al
S el sl s 53 oS Caay
e5 bl ) At Alal) 5 HLEY apdoa
RUNOVKEN PRSTENLIEN

s il fsale oy
S A pSatl) JUa aladinly
O3 Gk e o) Su
(sle | paiba oy salS lal)
ey O 50 el Lol )l
b aad oy Lo 418l
(& Al J<al




Grade 12 Biology Success Criteria

25

* binding of hormone to cell
surface receptor causing
conformational change

* activation of G-protein
leading to stimulation of
adenylyl cyclase

+ formation of the second
messenger, cyclic AMP
(CAMP)

* activation of protein kinase
A by cAMP leading to
initiation of an enzyme
cascade

+ amplification of the signal
through the enzyme cascade
as aresult of activation of
more and more enzymes by

molecule binding to its
receptor.

SV G ol s
m i aiad o

BINNIRAE

S Jl yall 55
Gl b galal) CAMP
(slad) (s sl

A S5S (i 5y dapds
i s galal ddaul 5
A A (s gl
e M g5

Sl 1Y)

DA (e LiY) ppdiaa
Ay Cilay Y U

phosphorylation e 254l j‘“‘“‘j
» cellular response in which Gib oe Sla Y
the final enzyme in the 38wl
pathway is activated, A4 Jal alainy) e
catalysing the breakdown of ‘fdm}u‘u o
glycogen pa i) Japdii Led oy
S5 ¢ sl ‘;A ‘;s\.g_\!\
LSS i )
412 explain the principles of o OsSsall da g Jan )l 7 5 o Ll 58 Jae (g0la 7 iy 12-4

operation of test strips and
biosensors for measuring the
concentration of glucose in
blood and urine, with
reference to glucose oxidase
and peroxidase enzymes

Explain why glucose in urine is a
symptom of diabetes.

Describe and explain how test
strips for detecting glucose
work, including the role of
glucose oxidase and
peroxidase enzymes.

Use chemical equations to
explain how test strips change
colour in the presence of

Sl i ya al e aal () ey I

DL Ll 5 Jand (S = iy 5 Ciacay
R s elld 8Ly S olall (ulal
a5yl Spansl 35Sl

vie LAYl 8 G ) et CaS -
AbasS Aalae N 3 )LEYL 5 S slall 2 sa

laiiay 8 ealy jlady)
DS olall 58 5 Gl A gl
ALY pe cpall y J ) (B
JeS) 5 5S sl (o )
S 5 ol
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glucose.

Explain why test strips work for
glucose but not for other
sugars.

Define the term biosensor.

Describe how biosensors for
detecting glucose work.

&b i UYLl a8 )
AT b S a2 Y 5 S slall 8
sl Slaiin¥) lea mlhaad) Caey

4 gadl i) 5 jeal Jant o Caay
DsSslall Cais)

4.5 Homeostasis in plants clbldl) B Alal o) 359 5-4
413 describe the structure and Describe where guard cells are &8 Al LA 3 g 5 (S Gy Al LAY (oS 5 Gy 13-4
function of guard cells located in plants. il Lk g
Describe how the structure of e A ladl LD (S 55 e DU CaS Conay
guard cells is adapted to their Lk
function. '
4.14| explain that stomatarespond |\ 4me the main substances that i) ) A ) D 1) sal ansy i ) g3l o)) e g [4-4
to changes in environmental enter and leave a plant sl e die g jAT Al Ca g plall 8 ol sl
conditions by opening and through stomata. D5 i s AN Al sl oy (A5 il G sl e
closing and that regulation of Describe the environmental el O sl A adai o
changes that cause stomata to il e+ ] A e ok {5 almial ) Aalall
stomatal aperture balances open and close. Sl Aals 40 ﬁl““{)ﬁ S & uam% & }j\ mj;
the need for carbon dioxide Explain how the regulation of hells QS 2] B G B . L;l)\ @Zﬁ il
uptake by diffusion with the stomata balances a plant’s o e AR AR
P Y need for both carbon dioxide A G b
need to minimise water lossby |and water.
transpiration
4.15 | describe the mechanism by State the change of water elal Jsaal o 3000 elall aga <ol et Sy sl ) s dl Caay 154

which stomata open and close
(the role of abscisic acid in
condition of water stress is not
required)

potential needed for water to
enter a guard cell.

Describe how a change in
water potential is brought
about by transport proteins in

Al LAY )

AR o pliie 8 318U i g (3 yk
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the cell surface membrane.

Describe how proton pumps, H*
and K*ions, aquaporins, starch
molecules and malate ions are

involved in opening stomata.

Describe the role of
electrochemical gradients and
water potential gradients in
opening stomata.

Compare the processes for
opening stomata with those for
closing stomata.

L g gl ldine & HLET 48K Caay
iy a5 <l s SV K s He cligl s
sl b d YL s gl Ll
a5 el Gl paniall 53 oy
D) 8 8 elall dga ) joniag

@) clilae 5 ) g3ill =38 Clalee (o ¢l
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Learning objectives

Success criteria

Cle.m tlaa
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dagdail) Cilaay)

5. Comparing the endocrine and nervous systems

) jlgall g slaall a3l Slga 4 lia |-5

5. compare the features of List the main components of the 221 Slead A ) bl AilE S, @ nandl Sleall cilaw )l -5
the nervous system and human nervous system. Oy A eleall slaall 2l Jlea
the endocrine system List the main components of the el A 1) LS AlE Sy o
human endocrine system. Y b el
Compare the features of the Clans g oanl) leall Glaw g ole o
human nervous system and R -
. L) Laall 22zl
endocrine system. Sl clanall 2220 Jlen
5.2 Nervous communication el Jual 53l 2-5
5.2 describe the structure and Draw and label a motor ASHa dguae 408 Clewe (G5 am @ LAl dada 5 5 S i Couay 2-5
function of a sensory neurone. by i€ dpac i dal Can o Apanl) L) 5 dpual) fpuaall
neurone and a motor Describe the function of a motor LS i ells Lpanll L4800 83538 )
neurone and state that gterld::cigreeond relate this to its A dpac AR Gl 500 @ “"‘“”J‘ 4_:,1;3\ U“j‘“)’ 'dj“}‘”
i i ' by in dpme LA Ak s Camy of SN Rpanl B, )
intermediate neurones Draw and label a sensory s
connect sensory neurones |neurone. SRS
. . Aa sal) dniaall LA :
and motor neurones Describe the function of a Ao sl s Pl Sn e
sensory neurone and relate this
toits structure.
State the role of intermediate
(relay) neurones.
56 describe and explain the Explain what is meant by the Olal) ilalhiadly o pnlall ~ 55 @ ol JEEY) & 58 5 Cheay 6-5
rapid transmission of an terms myelin, Schwann cell and Awdil Bae g o)) o8 AR dpanll LAY duaal) diaull
impulse in a myelinated node of Ranvier. e i 5 G je Lhiepn 3 @ il e LY e bl
. Draw and label a cross section danli 3 AT ) el sadl i l)
; Axthle daac 4y D) (o
neurone with reference to of the axon of a myelinated «
saltatory conduction neurone.




Grade 12 Biology Success Criteria

29

55

describe and explain
changes to the membrane
potential of neurones,
including:

* how theresting
potential is maintained

* the events that occur
during an action
potential

* how the resting
potential is restored
during the refractory
period

Define the terms action
potential, resting potential and
potential difference.

State the resting potential of a
neurone.

Describe how the resting
potential of a neurone is
maintained.

Describe the events that occur
in the first millisecond of an
action potential.

Explain how these events cause
depolarisation.

Describe and explain the events
that cause repolarisation.

Explain the role of positive
feedback in the generation of
an action potential.

Compare the movement of
sodium ions and potassium ions
during depolarisation and
repolarisation.

Compare the types of
membrane channel involved in
maintaining the resting
potential and causing an action
potential.

State what happens if the
potential difference across the
membrane is less than the
threshold potential.

Define the term refractory
period.

State what happens during the

AVENS ¢Jadll 2 ‘Olallaadll —a
Aeall By dal )l

Apnac Llaldal )l aea Sy

LAl da) 5 e e Lliall 16 Cany
Auaall

e Jsl (8 Gaans il Glaal) Caua
il aga e A6

Al ) ¥ oda i (ol 7 iy
gy

sale ) o k";ﬂ\ Slaal) C}I\gj Can
aUaainy|

Al daa N 3l 50 -
Jadll aga a5

il ol 5 o 533 gl ol A8 e (R
sale g alladinn ) Al ) o8 o sl sl
.QLL:E'.'\M‘}]\

LA mlass slie &l g g ) gl o o8
Aal 5l aea e Blaally dlall culd

J=all aga lasg

e el 38 JRY Gy e S
Agial) s e B e Liall

sl sy mllaiad) Caay
sl s i ol Caany e Sy

e A S 2 s o
I3 Ly cdpanll LAY clie
Aalyl g e Llall 148 o
g £l haas Al lasY) e

L
Sl Aa) )l aga alainl A4S @
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refractory period.

5.7 explain the importance of - |Explain why an axon cannot e ol axe s o a3 b sanl) s i dpeal o i 7-5
the refractory period in (cjon'ducthocti?n potentials q J85 e dgpanl) 4081 ) shaull) ) sl Apaall laanll ) SS
uring the refractory period. s o L
determining the frequency Eo g " YP ceh Toeall 88 ol dad s
, xplain the consequences of the RIS ealls i il -
of impulses refractory period on the GJL: ? . > f . C.},T\
direction and frequency of S5 A I
nerve impulses.
56 describe and explain the State the two factors that Ul Aoy (yhaany cpalll cplalall S ) QY 7 iy 5 Caay 6-5
rapid transmission of an determine the speed of Agsandl LAY b dpasl) il Luandl LDAYN & dasl) Ll
impulse in a myelinated ﬁgﬂfgﬁgon ofimpulsesin a Lyseand) LAY Calias (o€ Canay Jall ) 5 Lay) e bl
neurone with reference to . , Al e sl LIS G bl e
Describe how a myelinated 500Gl e
saltatory conduction neurone differs from an sl il el By
unmyelinated neurone. O il & s QoS 7 55 Cauay
Define the term saltatory ) 3LEY) pa e dadl) g JUS Ao
conduction. sl JEl 5 Al sie ) g
Describe and explain how myelin
speeds up the rate at which
action potentials can travel,
making reference to the roles of
the nodes of Ranvier and
saltatory conduction.
55  |describe and explain A g8l A saal) A ) ol gl (o Camy 5-5

changes to the membrane
potential of neurones,
including:

* how the resting
potential is maintained

* the events that occur
during an action
potential

Describe which voltage-gated
ion channels are open and
closed before, during and after
an action potential.

on 5 45 5 Jail) aga S8 A gida () 53

3 (A Ol il = 5 Coaan
-3l @ Loy cdananll LA LG

Aal )l s e Lalaal) 44S.

AVPRAE: FERV J JERRSQY
Jadll

L1 A ) aea salaind 48K -
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* how theresting
potential is restored
during the refractory
period
53 outline the role of sensory Explain why sensory receptor L) COLEL LA e ) Casa 7 s O LEall LA g2 : yaily 3-5
receptor cells in detecting |cells are transducers. Al Y 3as Jeiad s Clgiall a8 dgual)
stimuli and stimulating the | Give examples of sensory Ll ) LBIA e Al aey WA g Gpanl) Dbl Jla)
transmission of impulses in  |FScePtor cells, their locations Al Letlesia s Leadl sa s Agual) Azl
and stimuli.
Sensory neurones
54 describe the sequence of Name the type of receptors s 31 (835 sall Ll £ 53 Ay 625 e Ean Y Julisi Coay 4-5
events that results in an found in taste buds. L3l A0AN 8 Jadll) nga 385 )
action potential in a Describe how sodium ions in il gl i ) (S S oy A pladiuly cdguall dppanll
sensory neurone, using a ;%Igrl:ggld can lead to an action e Gigoa bl plakall b 530 suall 35l pe o Ahaas Jlfass
chemoreceptor cellina Define the all-or-none law. ; g e
human taste bud as an exl) 5l O8I G58 g
Describe how information about a3 58 e e sheal o oS oy
example how the strength of a taste is L
sent to the brain. ‘ gledll N
Explain how sensitivity to a taste byl i U‘f’s“‘f =S T
can change over time. LB ) 5 s padally
5.8 describe the structure of a |pescribe the role of ALkl elae) ae dppas) J8) 5l 50 Chuay manl) Ll (S i Caay 8-5
Cho“nergic synapse and neurotransmitters, gi\/ening Q\T)MA k_\.\S.U C\L:\L;.\ LZM_) s LA-’ ¢ JA’—’.. “—E‘S C)-‘-“,—.‘} ;;‘.-.‘XJSM

explain how it functions,
including the role of
calcium ions

examples.

Draw and label a diagram of a
cholinergic synapse before the
arrival of an action potential,
showing the location of sodium
and calcium ion channels.

Draw and label a diagram of a
cholinergic synapse after the
arrival of an action potential,
showing synaptic transmission

3 Jsay di Al S e Sl
Gl 53l 5 a sandISl) ) 938 a8 9o Lilaa Jadll
cesisall W e e Gl A 5Y)
Dpanes S 5 Llayadt Lass ;o

4 Jsmas 20 Gl S uac il
e oranl) JALD QU5 s Jadl)

a5 gaaall U ol A8 ja 5 and) L)
ool

sl Sl il gl g0 ey b
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of the neurotransmitter and the
movement of sodium and
calciumions.

Describe the role of calcium ions
and sodium ions in a cholinergic
synapse.

Describe the role of receptor
proteins on the membrane of a
postsynaptic neurone.

Describe the sequence of events
that occurs in a cholinergic
synapse from when an action
potential arrives to the
generation of an action
potential in a postsynaptic
neurone.

Describe and explain the role of
acetylcholinesterase.

QU}J}?M\S}\ C'_M}gi 8 Caay

slie e dldiadl iy pll 50 Caay
AL sy Al A8 e

& dhand l EalaaY) Aluds Caay
SRS TR T RN JE T
A1) 3 Jed e 358 ) Duil) e
AL day Lypaal)

Ol S Jial a3l 53 7 i g iy

-

BB

5.3 Muscle contraction

L)l (alaN) 3-5

5.9 describe the ultrastructure
of striated muscle with
reference to sarcomere
structure using electron
micrographs and diagrams

Define the term striated muscle.

Explain why the term muscle
fibre is used instead of muscle
cell for striated muscle.

Compare the structure of a
muscle fibre with a model
somatic cell.

Draw and label a diagram to
show the main features of a
striated muscle fibre, including
the sarcoplasm, sarcolemma,
nuclei, mitochondria, T-tubules
and striations due to myofibrils.

Identify the main features of

Abbidl Aliasl) mdlaaall G
Caull) ella el Al a8l Caans -y
el Almall 180 Jy Laall
Alakadl

At Al il alll s i o le
Andged

Ol Dl S 5 Blagdad Lo ) s
bl Loaal) Cal dpunsi 5l ciland
cladl 5 Jlall 5 ¢ 33 58 plaadl elly b Lay
o(T) Dl s el ginall 5 3l 53l 5
Aliasll claglll Qs Jadaddl) il

Adaall L’é..ﬁﬂ\ e il Caay 9-5
dakadll )3 LEY) ae daladall
i peaall ) el alagiuly dliaall
Aghaghaall o g ) 5 433 5 ST
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striated muscle ultrastructure
from electron micrographs and
diagrams, including | bands, A
bands, H bands, Z lines and M
lines.

Draw and label a diagram to
show the arrangement of A, |
and H bands and Z and M lines
in part of a resting myofibril,
including labelling a myosin
filament, an actin filament and
one sarcomere.

Explain the reasons that | bands,
A bands, H bands, Z lines and M
lines can be seenin electron
micrographs of striated muscle.

Describe the thick and thin
filaments of myofibrils.

583 Sl ) i) S5
Ay gl puall (3 Aaladall Alasl

& L edpdanhadill o gl 5 A3 9 SSIY)
bgbdgcHaims A aday el aiaedlld
M sk, 7

Ol Slanse i€y 5 Blapladsi G ) s
Lsha g Z lasha g cH ¢ (A aa mhais
&) i lme il e e 5 AM

T 328 Claansa I3 b Lay o(fal )l Alla
line dakad 5 Y1 o i 5 ¢ Cppns sl
saal g

OSaall (e Jaad Sl Ll &
Headns A eons e aissaalia
Lgae pya A Mbsha s Z bk
Alabaiedliasl 4, i)

Canlldad 5 Sl L gal) Coay
Ll

5.10

explain the sliding filament
model of muscular
contraction including the
roles of troponin,
tropomyosin, calcium ions
and ATP

Define the term sliding filament
model.

Describe the sequence of muscle
contraction as explained by the
sliding filament model, starting
with the release of calciumions
from stores in the sarcoplasmic
reticulum.

Explain the roles of myosin
heads, troponin, tropomyosin,
calciumions, ATP and the Z line
in the sliding filament model of
muscular contraction.

Draw and label a diagram to
show the arrangement of A, |

LGl Tl 3 g lbanaall oty
O 122 (G yiall add) 3 gl o pudy

8 el (g sl Sl G gl (33U
La 33 Sl

O spall G55 1l s

i sal g ¢ Copmn e 505 53 5 ¢ 55 3 5
CJ}A.\‘;AZ.EQU <ATP c(‘;)_._\.\.dlﬁ\
cslmall (L 3l il Ll

O (hahdl o ) Cliasse G 5 aus
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Lo padtia iae Cand e e a (A M

el Il =3 ai - iy
saelly b Ly Laal) el
sl 5 b ga 335 535 ¢
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and H bands and Z and M lines

Lsia 5 ¢ Cpes el Ja gl Cllgansa Sl &

in part of a contracted myofibril, som) ¢ duliae Galad o -t

including labelling a myosin S s LS

filament, an actin filament and

one sarcomere.
5.4 Control and coordination in plants Ll B gaudill g aSatl) 4-5
5.1 explain the role of auxinin Define the term plant growth il g alaia ellaiall Caag i (8 (S 50 -5

elongation growth by
stimulating proton pumping
to acidify cell walls

regulator.

State where auxin is
synthesised.

Describe what happens when
auxin binds to its receptor.

Explain how auxin promotes cell
elongation.

CnSY) el e 23y
Sy Jagi 5 Ladie hasy e Sy

. m.".."“'u.

AR At Y Jiay (oS iy
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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
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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




Grade 12 Biology Success Criteria

57

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
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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




Grade 12 Biology Success Criteria

62

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

16-9
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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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