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i s cufr amaiva mk serves as a reference docume

ader shi p, teacher s, |l earner s, textbook write
mponents of the framework and dlesi go pltl ndiy
condary schools and higher institutions in
qguiring knowledge about plants, ani mal s, and
udent |l earningdeuteovméstbornsseash ffeachers. o
e current curriculum has been designed to ent
struction over t heogfyoeudrncyadadrosnaof i &isaldth ivinmcolBu
stinct benchmarks and student |l earning outc
ntinuous devel opment al process, the benchmar
diti onalplex,i f grcadd udceonme sl ehaarvnei nlge eonu pr ovi ded,
arness tbheass@erogress toward meeting these b
il e new knowledge and skills wildl be introdi
tegrating this new |l earning with studentsod p
iral progression, wherde fsokri Iclosn saorlei draetviiosni.t eldr
ided towar d achidetvhiengbeabct hmbaghedécoantsangeent
i nforcement .

enhafaoge emdlerness, t his document i ncludes
vel opment , applicable to both teachers and t
sessing |l earning are provided.

cognizing that curriculum devel opment i's an
vel opment wi l | be informed by changing real.
th secondary and higher secondary | evels
extend a warm welcome to al/l users of t hi
commendations. Letdés transform it into a dyn:

to remain dor mant on shel ves.
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ntain consistency wi EdDud¢atei dcredamnal LiCuer acywl
ernment of Sindh has officiall yN@EBEpanhedr d e
esgcbjrecttasr |l y Chil dhood Educati on, English, G
ence, from ECE to Grade XIlI1l. Additionally, s
pted f eXrl IGr aadsespelrX Notificati an ANQ.USSEIBD/ ROV
achi

CurrofBiud ufomgry Si nGha@é@®l4l Xi s based on Stanc
riculum of23Pakidstremco®d®d22es the value of st
ive involvement in the process of | ear-ning.
eli tluntsi ons should pave the way for construct
ome a source of joy, not stress-bagedmipati
bl em scolmpiedbgasaeyld assessment. TheBieoHoogy vwh antd h
get s. I n essence, our aspiration is to; AnEN
successful ilndawvnamusa, scorkespomtss bil lel ed and e
iety. o

Sindh Curriculum 2024 for Biology is align

chmarks and SLOs and fulfilled the social, c
wl edge in the field Biology.

study of biology connects us to the world
e for ms. 't provides opportunities to | earn
directly rel evaonntmetnot .o ulrh rsopeadci esst uadrnyd nen Voii ro |
e informed, deci sions about their own healt
ified crops, the use of antibioticsydeamtds ttha
ognize the i mportance of agriculture and ho
cutting edge of ecological conservation r e:
re of ecol ogiachale itsos udeesb,ataen ds ibteutatteirons wher €
r example, for farming, mining, oOr energy pr
where we need to develop more susxtammlad,| es av
d, air or water) . Thi s Bi ology Sindh Curri

rioculum to Standaridnsb asfe dt hG ustr aci yorurdi domcleuTnd eaurd
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would do independent thinking, asking question
This curriculum helps students to become biolo
role in the under st anddilnwg nogf hcuomaplse x afna rmmasl so fa nl
i ndividuals understand the interaction between
l'ives of Iliving organisms in an effort to pres:ée
Notably, the document features a glossary at tl
terminology, thereby facilitating easier readi

component s.

Aft

)l
1

=

er completingBitdhliSdguydemrniscwliuhm be able to:
Knowl edgeabl e about the key concepts and t he
Abl e to think scientifically and use Bi-ol ogy
|l ife probl ems.

Abl e to construct new knowledge through r eact
Familiar wi t h t he natur al wor |l d and respe
interconnectedness.

Abl e students to make judgments on statement

ricul umffo&irn@imeaod eexXgyl X must happen in reality

Focus on understanding, not syl l abus cover aq
Promote | earning that is relevant and thus |
Empéiaze scientidstiwecdénteyracy for Al

Promote interdisciplinary | earning to foste
students and Institutions | eading to i mprov
students to explore a wider wpaonignet so f atnodp iccos
approach complicated i ssues. Due to this, st
di sciplines.

This document i s based on three rather broad
Il iterate peopl e:

Knowing and Using science knowledge (learni:
Constructing new science knowledge (doing s
Refl ecting on science knowledge (thinking s
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CroBGstting Themes

Guidance for the Reader

The idea of Science, Technol ¢ &Y EAB& ga m ecewd rnagr, ¢ N

for how to break up the study of Biology, i nto
in order to pass exami nactuitotni nag tehaecnme sg r(aldnet d redvie
and recurati nagr @ dbheeasst trhei nf or ced i n sovreirtyi acala ptthei
and curiesnby bupected to be assessed in stand:

Crocswstting themes shcecwlrdatleda ti md ugertyfduolpl kys hianhta e r
these standards. However, this doesn't imply ¢t/
chapters. l nstead, connections should be made \
of the cor eowdiesdcgiep |bienianrgy tkanu g ht .

The themes pareslapted bHelbowt he Next Generation

Scienhkbeoretical understandings about science i
overlaps in the methods of scientific inquiry.

Engineering aApplTecanhiobogyof science to create
i ving, along with the design thinking approac

versa

Mat hemdtiecgel ati onship between mathematics and
with the methodol ogies of the natural sciences

The Armtss:ghts into thannheéeéugei oéd satnide nncuenhaénh & ki nees
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Theme Component s El aborati on and‘
Scienc|A) Scientifidtkrerew!l ¢d@(El aborations on (A
applied across the Knowl edge):

1. Patterns: lL.Patt ©®©bmser vend ipmati
(i) Di fferent patterns gui de ortgmndlzag 9 ic
the scales at which prompt gquestions
provide evidence fo and causes under|

of phenomena.

(i) Cl assifications or 2. Cause Bwnents flea
scale may fail or n(sometimes simpl e,
information from sm{multifaceted. Deci
introduced; thus, ri(relationships, and
investigations and which they are med

(iPatterns odbaetrsfigmmiacti vity of scienc
systems can be anal

reengineer and i mpr(3Scal e, Proportionn
(ivyMat hemati cal repres(considering phenon
identify some pattelrecognize what i s
(vVEmpirical evidence size, time, and en
patters. recognize proport.i

bet ween different
2. Cause and Effect: change.

Prediction

4. Sy s tSynsst eanm dMo d e
) Empirical evidence system i s an organ
bet ween causehdmérhke(objects or compone
claims about specifiused for understan
(i) Cause and effect relbehavior of systen
suggested and predi (5 Ener gy TBmac WMian ¢
and human designed and matter fl ows,
what is known about | systemsameéempst and
mechani sms within tlbehavior.
(i'Systems can aled iddeesgir
ef f.ects 6. Struct ur eT haen dwaF
(ivwvChanges in systems object is shaped g
that may not have e(many of its proper
3. Scal e, Proportion,|7. Stabi |l i thoranbdo tC

designed and natur
) The signighemmnmenorf ([t hat affect swha kcihl
dependent on the scicontrol rates of ¢
guantity at which itel ements to consid
(i) Some systems can on
as they are too smalEl aborations on (E
slow to observe dir
(iPatterns observable|l. Asking Question
observable or exist|ProblAnpsr:actice of
(vyThe concept of ordeltanddfipmeblemad, to d
comprehending the r(and explanaathamnsr &
model s at different|designed worl d(s)

e
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Component s El aborati on and‘

(V)Al gebrai cemphlimykechgt dbe empirically tes
scient i ffiocr edchabsgp acEtnidajquesti ons cl arify
change in one varialcriteria for succe
growth vs. exponentiidentify constrain

about the designed

4. Systems and Systemand engineers al so

) Systems can be desi (i deas.

(i) When investigating
the boundaries and 2. Developing &nd
system need to be d(practice of both s
out put st deactmadedl s . to use and constru

(i)Model s (e.g., physi(ttools for represen
computer model s) caltexplanations. Thes
systhgimst erattdiohker gdi agrams, drawings
energy, matter and {fimathemati cal repre
factors indihékeresyiand computer Bodel

(iwvModel s can be used {are used to develag
a system, but theseland explanati ons;
precision and relialflaws in systems,;
assumptions and appiModels are used to
model s. scientific explana

engi neysteadms. Meas

5. Energy and Matter:observations are u
Conservation and designs.

) The amoéwaht of energy3. Pl anning and Ca
closed systems is c(lnvest iScaiteinotniss:t s
(i) Changes of energy ajiplaoaarry out inves
be described in terjor | aboratory, wor
fl ows i nt o, out of , |[wel | as individual
(il'Energy cannot be cr{(are systematic and
moves between one plcounts as data and
bet ween objects and/parameters. Engine
systems. i ddrytithe effecti ve
(VEnergy drives the cydurability of desi

bet ween systems. conditions

MIn nuclear processe
but the total numbeli4. Analyzing and |
arceonser ved. Scientific investi

must be analyzed i

6. Structure and Func/meanbenc;ause data p

are not al ways oby

) l nvestigating or de¢(range of tools ing
structures requiresj|graphical i nterpre
the properties of distatistical anal ys
structures of diffeirsignificanpa tfteeartnush
connections of comp(data. Scientists i
function and/or soljythe investigations

(i) The functions and piof centahetyeisul tg
designeldyobegmstean Ltechnol otgh e sctanalke
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Theme Component s
their overall strucit
components are shap
mol ecul ar substruct
materi al s.

7. Stability and chan

) Much of science dea
expl anafieo.wntshi ngs ch
they remain stabl e.

(i) Changateh dchange car
and model ed over ve
periods of tiine.s ySsot
irreversible.

(ilFeedback (negative
or destabilize a sy

(ivyvSystems can be desi
stability.

B) Scientific Practic

1. Asking Questions a

) Ask questions:
-that ariedalf rodmeaara
phenomeeapected res
and/ or seek additio
-that arise from exa
to clarify and/ or s
and relationships.
-to determine relati
guantitative relatd.i
independent and dep
-to clarify and refi
or an engineering p

(i) Eval uate a question
testable and releva

(i)Ask questions that
the scope of theasc
facil it ioeust,d ooorr feinevli
available resources
frame a hypothesis
theory.

(ivVAsk and/ or evaluate
the premise(s) of a
interpretation of a
a design

El aborati on and‘
data sets much eas
secondary sources
Engineering invest
anal ysi s ofbydhaet at ec
designs. This allaqg
di fferent soluti on
wel | e ascphe aniefeitcs d e
i ,ewhich design bg¢
within given const
engineers require
i de mtaitftweirtrhsi n dat a
the results. Advan
analysis of propos
ef fi cd eenftf eacnt i v e .
5. Using Mat hemat.
Computationaln Dloitt
science and engine
computation are fu
representing physi
relationships. The
tasks such as cons
solving equations
approx; manaeglryecogn
expressing, and ap
relationships. Ma t
computational appr
scientists and eng
behavior of systen
of chupredictions.
6. Constructing EX
DesigningTBel gboabn
is the constructiag
explanatory accoun
theory becomes acc
multiple |Iines of
greater explanator
than previous theo
engi neering design
sol uotpiroonbl ems t hat
scientific knowl ed
materi al worl d. E a
results from a pro
competing criteria
technical d¢desats, bs a
aest hetics, and co
requirements. The
on how well the pr
criteria and const

xE
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Theme Component s El aborati on and‘

(vyDefine a design prol7. Engaging in Arg

devel opment of a pr(Evidelnnces:ci ence an

interacting componelreasoning and argu

constraints that majevi dence are essen

and/ or environmentalbest explanation f
phenomenon or the

2. Devel oping and Usijdesign problem. Sc
use. argumentati on

) Evaluate merits and|ad evaluate compet

di fferent models of methods based on n

process, mechanism, [engineers engage i

select or revise a investigating a ph

evidence or design design solution, r

(i) Design a test of a measur ement smo dalli 4

reliability. using evidence to

(ilDevel op, revi se, n

evidence to il lustri¢8 Obtaining, Eval

relationships betwe(CommunicatingSthnén

components of a sysiand engineers must

(ivyDevel op and or wuse communicate cl ear |l

to provide mechanis{ideas and met hods

phenomena, and move|Critiquing and con

model types based olindividually and i

(vyDevel op a complex m(professional activ

mani pul ation and te{informationeaddnid

process or system mul tiple ways: usi

(viDevel op and/ or wuse graphs, model s, an

mat hemati cal and colorally, in writing

data to support expldiscussions Scien

phenomena, analyze empl oy multiphe sa

probl ems information that i
merit and validity

3. Planning and Carrydesigns.

i Pl an an investigat:i

individually and <co

data to serve as th

of building and rev

explanations for ph

solutions to proble

conf ounding variabl e

the investigation's

are controll ed.

(i) Pl an and conduct an

and coll aboratively

the basis for evide

decide on types, ho

data needed to prod

and considerel pmeéciad
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the data (e.g., num
time), and refine t

@iYPl an and conduct an
design solution in
including consider at
social, and persona

(ivySel ect appropriate
analyze, and eval uat

(vyMake directional hy
happens to a depend
independent variabl

(viMani pul ate variabl e
compl ex model of a
system to identify |
performance relatiyv
ot her variabl es.

4 Analyzing and I nte

) Analyze data using
models (e.g., compui
order to make valid
cl aims or determine
solution.

(i) Apply concepts of s
(including deter min
s | oipret,er cept , and co
l inear fits) to sci
guestions and probl
when feasible.

(iConsider | imitation
measurement error,
analyzing and inter

(ivyvCompare and contr asH
sets (gemerated,f ar ¢
consistency of meas
observations

(WWEvaluate the impact
explanation and/ or
process or system.

(vi)Anal yze data to ide
characteristics of
proposed process ofr
relative to criterdi

5. Using Mathematics
Thinking

abor at i
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) Create and/ or revis
simulation of a phe

process, Or system.

(i) Use mat hematical , ¢
algorithmic represe
design solutions to
claims and/or expl a

(i)Apply techniques of
represent and sol ve
probl ems.

(iiUse simple | imit ca
expressions, comput
or simulations of a
a model 6makes sens
outcomes with what
worl d.

MApply ratios, rates
conversions in the
measurement probl em
with derived or com
mg/ mL, k gf/lene3t,, aectrce. )

6Constructing Explana
Solutions

(i) Mak e
regar
and i

(i) Const
valid
vari e
i nves
peer
and
oper
cont

(iAppl
evid
phen
i nto

(VVAppl
mo d e
t he

t
supp h X
(vy Desi gn, val ua
e
c
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) Compar e
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(ivyCo
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Engaging
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5

authoritative sourc
and usefulness of e
(iVvVEval uate the validi
synthesize multiple
designs that appear
texts or media repo
possible.
MCommunicate scienti
information or idea
and/ or the process
design and perfor ma
or system) in mult.i
orally, graphically,
mat hemat !l y) .
Techno/l. Analyze a major gl obThe Engineering De
& gualitative and gqgquanconsidered to cons
Engine constraints for soluiterative steps in
societal needs and wsolving
context:
) Analyze resmbdpl déx prob
specifying criterialDefiAnd:end to a br«
successful solution{considerations 1in
iCriteria and constr{for problems of sag
any reqguirements selsignificance.
i ssues of risk miti.i
should be quantifie(Devel op 8okaki anmsg
stated in such a wa)yproblem into small
desi gn hneeret s solved separately.
(ilHumanity faces majo
today, such as the 1Opti nArzieoori ti ze <cr
water and food or f(tredds, and eval u;
mini mize pol |l uaddmegsenvironment al i mp a
through engineeringlrefining a compl ex
al so may have mani f
communities.
(VAL human activity d
and has both eshmort
consequences, posit
the health of peopl
environment
(yNew technol ogies ca
society and the env
t hat were not antic
and benefits is a ¢
about technology.
2. Design a solutiwort
problem by breaking
more manageabl e pro
solved through engi
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Component s

(i'Model s (e.g., physi
computer models) ca
systems and interaci
matter, and i nfor mat

bet ween systems at
5, I nterdependence of

El aborati on and‘

and Technol ogy

) Science and enginee
other in the cycle
devel opment (R&D) .

(i) Many R&D projects m
engineers, and othe
expertise.

6. Il nfluence of Engine
Science on Society
) Modern civilization
technol ogical syste
heal t h, water, ener
manufacturing, cons:

communi cations.

(i) Engi neers continuou
to increase benefit
ri sks.

(i'New technol ogi es ca
society and the env
that were not antic

(iVAnal ysis of costs a
aspect of decisions

The Arj]A) Mat hematical Kgobowek

Mat hemiare embedded into the
as is in the preregqui
requirements)

B) Nature of Science
1. Scilewvtistiigati ons U
Met hods

() Science investigat:i
and do not al ways u
procedures to obtai

(i)New technol ogies ad
knowl edge.

(iScientific inquiry
common set of wvalue

thinking, preadiediners
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El abor at i

on and

Comp

objectivit
and honest
(VT he
organi zed
shar e
regarding
model s,

di scoursei epmnaetd
exampl es

and

rye, @lsiikdefip tt iy &
and et hi

around di
for

val ue
evidenc

t he

(WVScientific i

nvestig

met hods,
produce

t ool s, and
new knowl ed

) Scientific

i s, i n
new eviden
existing
(iScienti fic
di scour se
relationsh
may result

pri

4 . Science
Theories E

) Theori es
science,
| aws or

(i) A sci

repeate
experi me
val i dat es
new eviden

2. Science knowl edge
evidence.

(i) Science disciplines
evidence used to ev
natural systems.

(i)Science includes th
patterns of evidenc

(iSci ence arguments a
multiple Ilines of e
explanati on

3. Scientific Knowled
Light of New Evidenc

(i) Mostci enti fic

evidence.

explanat

knowl e
nci ple, s
ce and/ or

argument
used to c
i ps bet we
in revis

L a
Nat

Model s,
xplain

S p
or i

each t
ce 1is
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Component s El aborati on and‘

does not accommodat
modi fied in |ight of
(i'Model s, mechani sms,
collectively serve

of a scientific the
(VLaws are statements
relationships among
(v Scientists often us
test theories and e
5. Science is a Way o
) Science is both a b
represents a currenit
systems and the pro
el aborate, revise,

(i) Science Iis a unique
are other ways of Kk
(iSci ence distingui sh
of knowing through

standar ds, |l ogi cal

revi ew.

(ivySci ence knowl edge h
the refinement of ,

i deas, and beliefs

6. Scientific Knowl ed
Consistency in Natur
) Scientific knowledg
assumption that nat
they did in the pas
do so in the future
(i) Sci ence assumes t he
system in which bas
7. Science is a Human
) Scientific knowl edg
endeavor , i maginat.
i)l ndi vidual s and tea
cultures have contr
advances in enginee
(iSci entists' backgro
commi t ments, and fi
influence the natur
(ivyTechnol ogi cal advani
progress of science
advances in technol
(vy Science and enginee
society ainmf lswen ecd ¢
and engineering.
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Theme Component s El aboration and
8. Science Addresses
Natur al and Materi al
) Not all questions ¢
(i) Sci ence and technol
i ssues for which sc
provide answers and
(i)Sci ence knowl edge i
in natural systems
The | atter involves
decisions about the
(vyvMany decisions are
al one, but rely on
to resolve issues.
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Assumpt
apply i
grades
student

Organi z
in any
manner
t hemes
this Pr
into th

Natur e
added t
student
STEM f i
the res
know ab
assumpt
of the
become

Theoretical Concepts Progression G
Guidance for the Reader

ion of Rrti dars Kasoswlinedlge:hat students will a
t as needed in their current class) of wha
are not repeated i n t hweanhti gthoe rr efrraedsehs .c d m

S as appropriate.

ation of the SLDesidethegPadgressnoheGsi d

order of preference. Textbook publishers
that they consider most effecthidveaCossi hgn
are covered. The SLOs inside a grade do n
ogression Grid. The Natur e ohft Scyi ebneci en gd o nm:
e teaching of all the chapters of the cur
of Science Domai NaGurdanteStoentéel Randen
o the Progression Grid. The purpose of st
s for further study in the sci ensceisencManoy
elds. The science that they I earn in scho

t of their |lives. Hence theseccapbcietlaon

out the nature of science. AiNature of Sci
ions, and its methodol ogies. This invol ve:
broatheopbepbsophgmof science. 't is i mpol
critical thinkers about the scientific i

Teaching NOS in the study of -eBdegoi nggrn&@€hemnatryyr e

T I'n t
phr a
t hei
t he
deve
ar e
bui l

T Asse
stud
asse
shor
t he
topi

he oNatSeience domain SLOs, unl ess explici-t
se O6explain withstewdetmtldegs ®X a mpli ss emmdigban
r answers for examination questions. Ther
hi story of science or its applications in
| ppraniation of these aspects of the fiel
expected thoutbenoas steos stkeedome so extensive
ding competence in rest of the domains on
so®memMNtat ure of Science in standardized boa
ents will not be expected to write argumenrn
ssment in the standardi hed cex gme swii loln so am
t answer queshreessehadaencequieseponwes. Sam
Curriculum Guidelines. I n their regular ¢
cs etam-mewmgbrlked activities that promote cur.i

and coll aboration.
OptionalSL®EOs$ hat are i1talicized are optional, as
the rest of the content in the grade.

e




/| dzNNA Odzf dzY
F2NJ { AYRKLI

A\

R ¥

perspectives. I

DOMAI N A: NATURE OF SCIENCE I N BI OLOGY

This field studies sciencebs underlying
i ntegrated study of the history, philosop
Notlen the Nature of Science in biology dag
exampl es, " it I's suf fliexiaenptl efsorangdt wdseen ttsh
answers. There is no need for an extensi
applications in other fields. The goal f d
di f f eireenntti fsicc fi el ds with some rigor (henc
that i1t detracts from building competence
Assesomenthe Nature of Science in standar
knowl edge. Students wil/ not be required

nstead,

assescrmente swiqloinsb e

answer questitvtdwhreequsiemiterpcews esponses.
Curriculum Guidelines.

I n regular classroom study, t eacher s -caernet
activities that promote curiosity, inquir
St andStruddent s should be able to

Expl ain and evaluate with examples that scien
that affects its current practices and paradi

Gr adleX

the relationship

Benchmark tli:cally

analy
of Dbi

N/ A

[ SLGQ B-01]
Concept of

[ SL GO ®B-02]

Point out Q
i nstrsuctiew
study of Li

[ SL €0:980 3]
Under st and
fields of b
Botany, Zoo
Mi crobi ol og

[ SL €0:980 4 ]

Define with
that biolog
sub fields
Mor phol ogy
bi ol o
l ogy
|l og
Il ar
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Gr atdleX Gr adXl Gr adxXl |
Genetics
Taxonomy
Pal eont ol og
Environment
Marine bi ol
Fresh water
Devel opment
Parasitol og
Pat hol ogy
| mmunol ogy
Phar macol og

[ SLOGQ®B-05]
Rel ate that
contnmecwi t h
natur al ScCi
di stinguish
the broad s
as wel | as
i nterdi i

e
bel ow - e
-Bi ophysic
-Bi ochemi s
-Comput at i
-Bi ogeogr a
-Bi ostati s
-Bi otechno
-Bi-@economi c

[ SLOGQ B-06]
l denti fy t
Bi ol ogy an
exampl es h
a subset o
sciences.

[ SLGQ®B-0O7]
Under st and
the scienti
iecognition
bi ol ogical
Observation
Hypot hesi s
Deducti on
Experi ments
Resul ts

e
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Gr adleX Gr adxl Gr adxl |

[ SL GO B-08]

Eval uat e t

Ahypot hesi s

| aw i n t he

research i

science wit

exanpl e
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DOMAI N B: MOLECULAR BI OLOGY
St andStruddent s should be able to:
T Describe the structure and function of the
nucl eic aci ds.
1T Explain the role of DNA as the genetic mat
T Describe the structure of DNA, including
T Explain the process of DNA replication anf¢
1 Describe the process of transcription and
Gr adleX
Benchmé&mrrk tli:cally anal yyBenchméreksclI:i be in deta
the relationship of bijchemistry and function
bi omol ecul esreabei onsy
and tissues
[ SL G9-B=0 1] SLO:1BB-01]
Under stcaamd € Define bioc
of biochemi [/ mol ecul ar
Mol ecul ar B i ntroducing
by introduc organizatio
organi zatio
[ SLGLIB-0 2]
[ SLGQ B0 2] Descri be Br
OQutline the di fferent t
of common b found in bi
(Protein, C mol ecul es (
Li pi dN\su calned ¢ bond, coval
including t l oni c, hydr
inside the hydrophilic
rol es.
[ SLGLIB-0 3]
[ SL GO B0 3] Di stingui sh
Desctrhdestr Carbohydrat
function an Proteins, L
protein wit Nucl eic aci
amino acids four fundam
kinds of bi
[ SL GQ®B-04] mol ecul es
Under st and
of carbohyd [ SLGLIBO 4]
out | isnter utchtel Descri be an
function an sketches of
carbohydr at condensatio
(dehydratio
[ SLGQSB-05] and hydroly
l dentify ca for the mak
monsoacchar.i breaking of
di saccharid macr omol ecu
polysacchar pol ymer s.

e




Gr adleX
[ SL GO B-06]
Ex pltéhien st ru
function an
l i pi ds.

[ SLGQ B0 7]

Under st and
of DNA as a
macr omol ecu
nucl eoti des

pairing in
t wo helices
compl ement a
pairing.

[ SL Ga B-08]

St atfeun chtei o
DNA as <carr
hereditary

[ SL GQSB-09]

Under st and
of RNA as s
stranded ma
made of nuec
nitrogenous
overhangs.

[ SLGQSB-10]
De mon st rRaNtAe
funcas otnool
converting
i nformati on
functional

LGQB11]
tlineflhow
t he DNA
ransfor med
then into P
expression.

[ S
Ou
i n
t
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[ SLGL4B-05 ]

W W

Gr adXl

State the
of water (
hydrogen b
speci fic h
of vapori z
cohesi on,
hydrophobi
i onizati on
density of
be the medi

p
h
0
e
a
a
c

[ SLGLIB-06]
Define carb
and cl assi f

[ SLGLIBO 7]
Compare and
properties
monsoacchar.i (
and write t
formul ae.

[ SLOGL1B-08]

Compare the
and dtsermea 9
glucose.

[ SLOGLB-09]

Di stingui sh
properties
of disaccha

[ SLGLAB-10]
Describe gl
bonds in di

[ SLGLB-11]
Descrisle utch
propamtdi ¢ o |

[ SLGLIB-12]
Define pr
amino aci
essenti al

Gr adxXl
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Gr adleX Gr adXl Gr adXl |

amino acid
structur al
amino acid.
essential a
essential a

[ SLGL4B1 3]

Outline the
and breakag
peptide | in

[ SLGLIB-14]
Justify the
significanc

sequence of
acids throu
exampl e of
hemogl obin

[ SLOGLB-15]
Classify pr
gl obul ar an
proteins.

[ SLGLIB-16]
List the ro
structur al
and functio
pr ot eitnhsr enei
exampl es

[ SLOGLB-17]
Define 1ipi

[ SLOGLB-18]

Describe th
properties
of acylglyec
phosphol i pi
terpenes an

[ SLGLIB-19]
' 1l ustrate
mol ecul ar
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Gr adleX Gr adXl Gr adXl |

[ SLGLIB-20]
Eval uate st
prostagl and
i mportant g
l i pids

[ SLGLB-21]

Descri be nu
acids and m
struchuwclee ®

[ SLGLIB-22
Di stingu
the nitr
bases fo
nucl eot i
aci ds.

0Oc o ——

[ SLGLB-2 3]

Outline the
ofmanonucl e
(ATP) damd ca
( NAD) .

[ SLGLIB-2 4]

1Tl ustrate
formati on o
phosgihegt er
[ SLOGLB-25]

Expl ain the
helical str

DNA as prop
Wat son and

[ SLOGLIB-26]
Expl ain the
structure o

[ SL G 1B-2
Di sting
c

[ SLGLB-2 8]
Di scuss the
Dogma.
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Gr adleX Gr adXl Gr adXl |

[ SLGLIB-29]

Define conj
mol ecul es a
describe th
common conj
mol ecul es i
gl yée@i ds,

gl wyeot ei ns,
|l i poprotein
nucl eoprot e
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DOMAI NCELL AND I TS ORGANELLES

organi sms w

[ SLGQ B0 2] properties
Sk etndhmal ar (lrriMatbabo
cell s, poin Nutrition,
organel |l es Gr owt h, Rep
the concept

Chr omosome [ SLOGLB-0 2]
mitochondr.i Compare and
membr anes, wor king of
outline the mi croscope
Compare ani mi croscope
pl ant cell s on magni fic

resol uti on
[ SL GO B-03]

OQutline str [ SLGLIB-0 3]
advantages Di fferentia
ani mal cel l prokaryotic
reference t eukaryotic
Pl asti ds, C di agr ams.
Lysosomes e

[ SL GL 48-0 4 ]

[ SLGQB-04] l denti fy th
l denti fy di Mi croscopic
of ¢Mels®phy ani mal aeaeaell
epidermal ¢
muscl e, red [ SLO11CB 5]
l'iver cell) Describe t
their struc chemical c
and signi f
pri mary, s
wal | ofanndi d(
| amel | a.

St andStrddent s should be able to:
T Describe the structure and function of <cel
T Ildentdegcanbe thbél maan suwubanelles, includ
ri bosomes, endoplasmic reticulum, Gol gi a |
T Explain the role of the cell me mbr ane and
T Explain the process of cellular respirati (
T Describe the process of cellular division),
Gr atdleX Gr adxl Gr adxl |
Benchmar &t ddents Shoul (Benchmartkidlent s wi |l |l be
the structurecefl |l saniamal|function and dr aandhiet
structure and roles of|organeHloswsthey interac
cel | s. homeostasis and commun
[ SLGQB-01] [ SLGLB-01]
Describe ce Descri be sth
unit of | if basicaunhit:.
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Gr adleX ¢ Gr adxXl Gr adxl |
[ SLOO LB 5] [ SL 01 iCH6|
Under stand Describe th
of division and functio
how it appl organel |l es.
-Wit hin Cell Cel | me mbr a
(Mitochondr Endopl asmic
chl baep etc (SER and RE
-Mu lcteil 1 ul ar Ri bosomes,
organi smki lf apparatus,
and Nedyr on Per oxi somes
Gl yoxysomes
Mi t ochondr i
[ SL GO SB-06] Centriol es,
Concept of Cytoskaenldet o
unspecializ Nucleus
Benchm&nlwdants should |[BenchmaStkud2zeent s wi | | b
di fferent stages of c|lter ms such as stem ¢
organelles in this prolmembrane and its role
[ SL Ga B-07] [ SL G 18-07]
Concept of Expl ain the
of the cell
[ SL Ga B-0§] and the tec
Descri be mi that can be
angdt ages of study it.
mei osi s (by
and diagram [ SL Gt 18-08]
Expl ain the
[ SL GQ B-09] membrane tr
Compare the mechani s ms
of mitosis di agrams: |
Faci Idiitfaftuesdi
[ SLGOB-1D OsmoAC ki ve
Out | iqiegnihfe transport (
of mitosis and exocyto
[ SL G 18-09]

Define cel |l

[ SLGLB-1D
Di scuss the

of a sioutad
the ¢dlel i e
( Pr ostieginna l F:
stesbgdal)
[ SL G1 48-11]

Define Stem
advantages
stem cell s
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Gr adleX Gr adXl Gr adXl |

[ SL G 18-12]
Categorize
types of st

[ SL G 18-13]
Eval uate th
advantages
di sadvantag
using induc
Pl uripotent
Cell s.

[ SL G 18-14]
Drawst ages
Mitosis a.nd
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DOMAI NTIDSSUES, ORGANS AND SYSTEMS
St andStrddent s should be abl e to:

T Describe the structure and function of ti g
ti ssue.

T Expl ain drhgepamrsolien ohai nt ai ni ng homeostasi s
f Describe the structure and function of t h¢
respiratory, nervous, endocrine, muscul ar,
T Explain how the different organ systems i
i Describe how di seases can affect the func/i
Gr adleX Gr adx Gr adxl Gr adxXl |

Benchméartkudleint s shd®dabdr

the basic typesomnfnetcitd

nervous tissues in ani N/ A

per manent tissues in p

and explain their stru

[ SLGQB-01]

Di stingui sh

ti ssues, or

systems wit

from anipmhaln

[ SL GO B0 2]

The concept

properties

functionald]

and how it

foll owing

-going from

to cell s

-going from

ti ssues

-going from

organs

-going from

systems

-going from

l'iving org

[ SL GO B0 3]

Enlist the

of tissue ¢

to form t he

(organ) in

body.

e
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Gr adleX Gr adxl Gr adxl |

[ SL GO B-04]

Di scuss the

types of ti

together to
Benchma&srntkidznt s shoul d
structure and functi on
ani mal s, including the N/ A
cardiovascul ar , ner vou
systems and their diso
[ SLGQB-05]
Under st and

systems com
form the hu

[ SL GO B-O6]

Tabul ate di
poi soning,
Heart attac
Parkinsonods
infertility
organs and
sympt oms.

Benchmartiuwd3®int should b
concept of homeostasi s N/ A
various organs in home
[ SLGQ B-07]

Concept of
and describ
advantages.

[ SL GO B-08]
Under st and
organs and
t hheu man bod)
mai ntain ho

[ SL GO B-09]

Under st and
organs and
pl ants to m
homeostasi s
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DOMAI NEEOLUTI ON, Bl ODI VERSI TY AND CLASSI F

St andStrddent s should be able to:

T Defewel uti on and natural selection.

T Explain the mechanisms of genetic variat:.|

T Describe how popul ati ons change over ti me

1T Explain the evidence for common ancestry i

T Describe the major taxonomic categories &
organi sms into species, genus, family, orc

Gr adleX Gr adxl Gr adxl |
Benchmar&t ddent s ehkepula¢(Benchmarntkidlent s wi | | be
concept of evolution alevolution from creatio
natural selection and that influence evol uti
occurrence
[ SLGQ B-01] [ SLOGL B-01]
Under stand Expl ain the
evolution o organic evo
organi sms a ' ight of La
of evolutio Darwinism w
selection w dr awbacks.
[ SLGQ B0 2] [ SLOGL B-02]
Concept of Concept- of

Dar wi ni sm.
[ SL GO B0 3]
Concept of [ SLB31 ZE-0 3]

Explain tha
[ SL GO B-04] happens due
State the s i n organism
variations selection p
to speciati organi sms f
evolution.

[ SLGL B-04]
[ SLGQEB-05] Analyze the
I nterpret t of evolouome
of Dar winoés from mol ecu
made during
on HMS Beag [ SLGL B-05]

Di f f erbeenttwiea
[ SL GO B-06 ] convearmendi
To under st a evol utilasio
evidences o i nheraft atnlcee
with regard homol agaus
foll owi ng: anal sgowst |
-Pal eontol o
record) [ SL G B-06]
-Comparativ Describe th
(homol ogou Endo mbit cnteiod

aboumetheni

e
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Gr adleX

Gr adxl Gr aidxl |

structures
structures
-Selective
bi ogeograp

evolueuaar g
fregmokaryot

Benchma&értkidzZnt s

shoul d

Benchma&rtkdznt s shoul d

the process of classif|the biodiversity among
taxonomy hel ps

Eart h.

SL O:0BE-0 7 ] [ SL O 48-01]

Concept of
and classi f

SLO:0BE-0 8]

Under st and
advantages
classificat

[ SL G SB-09]
Di scuss t he
classificat

[ SLGQSB-10]

List the th
domains int
l i varnggani sm
broadly <c¢l a

[SLO:0BE-11]
List t he t a
of cl assi fi

[ SL GO ®B12]

Under st and
of bi nomi al
nomencl atur

[ SL GO B-13]

Understand
complicatio
classifying

Descri-be no
vascul ar pl
(Bryophytes

[ SL ot 1B-02]
Explain the

of polytric
[ SL ot 1B-03]
Describe th
features of
pl ants

[ SLOGLB-OR

l dentify th
bet ween vas
[ Psilopsi da
Sphendgsird &
Spermopsi da
(gymnosperm
angi osper ms

[ S

Explain the
ferns as ex
Pteriopsida
[ SLGLIBOPH
Describe t
characteri
gymnosperm
classify t
cl asses.

[ SLGLIBOY
Describe th
Pi nus

on n o
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Gr adleX Gr aidxl |

[ SLOLIBOB
Descri be
character
angi osper
them into

[ SLOLiB-0D
Expl ain the
angi osper ms

[ SL G 1B-10]

Descri be ge
characteris
and economi
i mportance
foll owing a
f amiBriaesssi c &
Sol anRexzaea

[ SL G 1B-11]
Basis of ol
ani mal s.

[ SL G 1B-12]

Describe t
characteri
i mportance
of Pori fer
Pl atyhel mi
Aschel nt
Anne
Arth
Echi

n =

rdat es.

[ SLOLIB-1h
Describe th
characteris
cycl ospt sme s
amphi bi an,
and mammal s
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W W

N/ A

bal ance

DOMAI NAGELLULAR LI FE
St andStruddent s should be abl e to:
1T Describe the characdelrliwltarcsl| iafna, Wii rveeir gd it n
1T Explain the replication and infection cycl
T Compare and contrast the structure and f uf
T Analyze the i mpacts of viruses on human hg¢
f Evaluate the current methods for control i
Gr adleX Gr adxl Gr adxl |
Benchma&rtkudent s shoul d
the role of acellul ar

of

ecosystems,

bi otechnol ogy

applicat

[ SLOL B0 1]

Justifyothe
viruses$i ama
nonliving t

[ SLOGLIBO 2]

Trace the
viruses si
di scovery.

h
n

[ SLGLIBO 3]
Cl assi foyn vti
basitshedfr hag
mor phol ogy
constituent
[ SLGLIBO 4]
Describe th
struct wrdelo
bacteriopha

[ SLOGLIBOS5]

Justify tha
must hawel k
parasitize
compl ete it

[ SLOLIBO 6]
Expl ai rsua vv
i nsihdbesta cel
protected f
i mmusnyest e m.

[ SL GL 4B0 7 ]




Gr adleX

Gr adxl

Determine t
met hod a vi
empl oys to
over unfavo
conditions
does notosha
comptlteeelif

[ SLOGLIBO 8]
Describe th
and Lysogen

| dzNNX Odzf dzyY
F2N { A YyRKL

cycles of a

5

Gr aidxl |

N/ A

Benchmart 2dent s shoul (

t he raaled | aifl
bal ance of

treat ment of t hese di s

ar |l i fe for
ecosystems,

[ SLOGLIBO 9]

Outline otfhe
bacteriompha
engineering

[ SLOLB10]
Explain the
HI V.

[ SLGLIB11]

Justi fyoft hte
Vinuse. i Hun
| mmunodefic
Viruso by -e
hel per celll
of i mmune s

[ SLOL B 2]
Deduce the
HI'V on its

[ SLOGLB1 3]
List the sy
Al DS.

[ SLOL B 4]

Explain op

di seases t
i

p
h
an AI DS vic
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Gr adleX Gr adxl Gr aidxl |

[ SLGLIB1 5]
Describe th
Treat ment s
Al DS.

[ SLOGLIB16]
List some ¢
contr ol me a
the transmi
[ SLOLIB1 7]
Descrictaal stah
agemnytmpt oms
treat memdav e
of ftohlel owi n
di seasesC, h
her pesandpdlg
curl dveease
cotton.

[ SLOL B8]
List thoef so
transrmiogsied
t haeb omeent i o n
di seases.

[ SLGLIB19]
Descr isth e utch
prions and

[ SLGLIB2 0]
List theaus
by pandnsir

[ SLOL B2 1]

I nterpret h
i nfections
economic | o

[ SLOL B2 2]
Descr il benittta
of wvtahceci ne |
common col d
Virus
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DOMAI NPBOKARYOTES, PROTI STS AND FUNGI

St andStrddent s should be abl e to:

1T Explain the differences in structure and f
T Classify amnmd vikasdrtiybeoft meg gani sms within t
T Describe the uniqgue characteristics and f
coloni alceldmnul mul t i
T Explain the i mportance of fungi in the ec
cycling, and symbiotic relationships with
T Compare and contrast the different modes (
Gr adleX
Benchmeartkidlent s wil |l be
N/ A and compare the struct
prokaryotes, protists
[ SLOLB-01]
OQutline the
position of
i herms of d

archaea and
in terms of
moner a.

[ SLOLB-02]
Explain the
position of

[ SLOLB-0 3]
Just iofcyc utrhre
bacterwiadeas
r anghea boift at

[ SL GL 48-0 4 ]

Draw a | abe
ofganer al i z
cel |

[ SLOGLB-05]

Justify cya
consi demedt
pr omi ntehnet o
phot osypyathe

[ SLGLIB-06]

Descri be de
St r uc tcuhreemi a
composition
cellanadaldxt

protective
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Gr adleX Gr adXl Gr adxXl |
[ SLOLB-0 7]
Compare cel
di ffer@maems
p osiatnidv eGr an
negakaoteer i

[ SL GL 1B-0 8]

Il lTustdiaa@r
t hger eat di vé
shapes famun
bacteri a.
BenchmaEkal2uate funct.
their |ife cycles.

[ SLOLB-09]
Justify the
formati on i
mechans$ smvio
wi t h s tadvnodr a t
conditions.

[ SLOLB-10]
Expl ain mot
bacteri a.

[ SLOLB-11]
Descridiea gvi
strucft ubact
fl agel |l um.

[ SLOLB-12]
Describe ge
organi zatio
bacteria wi
circular DN
pl asmids.

[ SLOLB-13]
Classifgnbag
basimetdfods
obt aenkeagdy
carbon.

[ SLOLB-14]

Di f f erberttwiea
mechani sm o
photosynthe
Cyanobacter
phot osypathe




| dzNNX Odzf dzyY \5
F2N { AYRKL, =

o
e

Gr adleX Gr adXl Gr adxXl |
[ SLGLIB-15]
List thehgh
growtlcaofer i

[ SLOLB-16]
Describe di
met hordesp rod d
i bacteria.
Benchméa&Enxkplain the ecol
these organisms, inclu
cycling, decomposition
rel ationships.

[ SLOLB-17]
Describe ba
recyclers o
Outline the
and economi
i mportance

N/ A

[ SLOLB-138]

Expl ain the
bacteria in
technol ogy.

[ SLOLB-19]

Describe co
bacteri al d
in man e. g.
typhoid, tu
and pneumon
emphasi zing
symptoms, ¢
bacteri a, t
prevemteatiuv

[ SLGLIB-20]

Describe co
bacterialn d
plants e. g.
soft rot s,

emphasiizri ng
sympt omausa
bacteri a, a
preventatiyv
measures.

i ne ntohrem:

[ SLOLB-2 1]
Def
flora.
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[ SLGLIB-2 2]
Descr iblee etf h

t hbeact eri al
humans.

[ SLOGLB-2 3]

Enlist taed
physmetalods
contr olb ahcatré

[ SLOLB-2 4]

Expl ai nasprao
di verse gro
eukaryotes
pol yphyl et
defined on
exclusion
groups.

[
I
f

[ SLOLB-25]
Expl as al it e
f eatwirtens e x g
oprotozoa,
myxomycot a
oomycotmajas
groupsobf st

[ SLOLB-26 ]
Justify how
i mpor thaunnia nf g

[ SLOLB-2 7]

Classify fu
zygomycot a,
ascomycot a,
deutromycot
basi di amycag
t hdei agnhost i (
each group.

[ SLOLB-2 8]
Expl ain yea
unicellubhar
usedbafkoirng ¢
brewing and
becomiemy i n
f ogrenetic r e
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[ SLGLIB-29]
Name a few

which antib
obtained.

[ SLOGLB-30]

Explain the
established
mycorr hiizabk
associati on

[ SLOLB-31]
Give exdmpeld
fungi .

[ SLOLB-3 2]
Descriece | toly
i mpattfungi
Decompoasnd i
recycmbahngr o

[ SLOGLB-3 3]
Di scuss t he
roleeuomgi
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DOMAI NFBRM ARNWDNCTI ONS OF PLANTS
St andstruddient s should be able to:
T Describe the basic structure and anat omy (¢
fl ower s.
T Explain the process of phot osy notthheesri sp,i ginme
f Di scuss the significance of seeds and the
T Describe the basic processes of plant gro
devel opment, and the role of hor mones.
f Outline the adaptations that all ow pl ant ¢
conserve water, regulate temperature, and

[ SL G BH-0 2]

Categorize
nutrients o
macronutri e
mi cronutrie
[ SL GaAB-0 3]

State that
i mportant i
synt hesi s a
for chlorop
formati on.
[ SL GaAB-04]

Explain the
structure o

hair.

[ SLGQAB-05]
Conceptual:i
and its ne

SLO:0BH-06]
Expl ain os
adj ust ment

(%]

Gr adleX Gr adxl Gr adxl
Benchmeaérntkidleints should [Benchmartkidleints shoul d
the unique characterisi|the uni que processes i
types of plants, nutri|iphnotosynthesis, nutrie
water and sugar, and [ sugar .

[ SLGQAB-01] [ SLOGLAB-01]
Under st and List the ma
of miner al mi cronutpl aa
pl ants. highlitdhltiiw
each nutrie

[ SLGLAB-0 2]
State the e
carnivorous

[ SLOGLIB-0 3]

Expl ai noft he
stomapal asd
t i sstuheex c han
ges i n plan

[ SL GL 48-0 4 ]

Rel ate tran
gaseous exc
pl ants.

[ SLGLIAB-05]
scribe th
ements in
ac,h efiidbser
| oem el em
eve tube,
Il 1's and r

De
el
tr
p h
S i
ce
structures
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[ SLGQ B0 7]

Describe ho
up water an
salts by pa
active abso

[ SL GadB-08]
Describe t
and rel ate
with cell S
stomatal op
cl osing.

r

[ SLGaAB-09]
Describe te
wind and hu
factors aff
of transpir

[ SLGQNB-10]

Descri be me
transport o
salts in pl

[ SLGOB-11]

Explain the
of food tra
the thees yu
fl omechani sm

[ SLGQAB-12]
Describe th
gaseous exc

pl ants.

[ SLGQ B-13]
Define repr
its types,
reproductio
formation a
propagati on

[ SLGQMB-14]

Di stingui sh
natural veg
propagati on
m su

— = =

t em,
nd a
stem
raft

[ SL GL 48-0 6 ]

Di scumaeyv ¢ ne
water bet we
cell s, and

celahd their
environment
watpeort ent i al

[ SLGLAB-0 7]
Descri be t
of water
terms of s
apoplast a
pat hways.

[ SL GL48-0 8]
Explain the
movement of
Xyl em throu
mechani s m.

[ SLGLAB-09]

Descr imbe htah
i nvol ved i n
anadl osing o

[ SLOLAB-10]
Explain the
sugwirtshin p
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[ SLOO HR 5]
Rationali ze
Apomi xi s is
asexual rep
Benchméa&Erxipl2a:i n osmotic
N/ A and be acquainted with
pl ants in response to

[ SLOGLAB-11]
Defi ne osmo
adjust ment .

[ SLGLAB-12]

State mmofvewn
i ntoubrof t
i sotoni c, h
hyperctoonndiict i

[ SLOLB-13]

Explain the
adjustment s
hydrophytes
xerophytes
mesophytes.

[ SLOGLAB-14]

List the ad
ant swittoh ¢
d the mgper a

D T
5 —

Gl B-15]
cribe t
ssure a
ni fican
viding
herbace

o~ —=ow
cQowr

o wmwo S T

Ol 1B-1 6 ]
i be th
rtiinng

S .

T 0w g—
—coWm

cr
po
nt

O T V-

OL 1B-1 7]
i ne gr ow
l ain pri
ondariy
nt s.

— o X ®
@

cTwvwog—
®» 0T

Q1 148-1 8 ]
tify th
ual rin

o L
Scw
I I
Q@ @D
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[ SLOGLAB-19]

Expl ain tadafe
apical mer i
growth ®ohoo

[ SLOLAB-2 0]

Outlineoft he
i mport agmto wdt
regul ator s.

[ SLOGLIAB-2 1]

Expl ain the
movement in
responséora
gravity, to
chemical s.

[ SLOGLB-2 2]
Define phot

[ SLOGLB-2 3]

Cl as s iefxya mpil
pl amnt st he b
phot opeanddi
Descr imee htam
ophot opewiito
refereheemb
action of p

[ SLGLIB-2 4]
Expl ai noft hle
tempetatat g
fl ower prod
especially
anger enni al
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DOMAI \MET.ABOLI SM
St andStrddent s should be able to:
T Defmeeaboli sm and describe how it is relat
T Explain the role of enzymes in metabat alcy 2
reactions.
T Define enzymes and explain their role in
i Describe the factors that af fect enzyme a
concentration.
T Explain the i mportance of enzymes i n maif

di sease

Gr adleX

Gr adxl

Gr adxl |

Benchmertkwdlents should |[Benchmasrtkdlents wil.l be
the concepts of metabojrole of enzymes in bio
catabolism, and explailfaci|litation of chemiec
metabol - s met abolic pat hways.
[ SLGQBO 1] [ SLOGLIBO 1]
Under stand Descri be en
and its typ structure.
providing i role and co
exampl es. of the acti
enzyme.
[ SLGQ BO 2]
Define Enzy [ SLGLIBO 2]
describe th Di fferenttihea
characteris three types
i . eorgamnic i
[ SL GO BO 3] prosthetic
Expl aiem zhyaneg coenzymes,
hel p in met exampl es.
[ SLO:-BQ D)9 [ SLOLIBO 3]
Explain the Explain the
of enzyme a okenzyme act
the help of
[ SLGQ BOS5] and | &ddac &Md
Assess the compare ind
could influ wi tbck and
activity. mod el
[ SLGQ BO 6] [ SLGLIBO 4]
Describe co Explain enz
nomompetitdi catalysis w
exampl e of

i nhi bition.

reactions
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[ SLGL B0 5 ]

Define ener
activadi ®au
thr gquaglp h haqd
enzyme spee
reaction by
energy of a

N/ A

Benchm&tk#@ent s

factors that
temperatur e,
i nhi bitors,
a

pH,

wi || b e
af fect en
subst
expl ai

and

ct these factors can

[ SLOLIBO 6 ]

Expl aéif ¢ dite
temperatur e
rate ofacenmnod
wi t h exfampd
antdher mophi

[ SLOLIBO 7]

Il nvestigate
of pH on en
activity Co
opti mundipH 6
enzylmelke tr
pepamnmapain

[ SL GL 1RO 8]

Demonstrate
concentrat.i
enzyme affe
rate ofacemno

[ SLO11-89 ]

Descri be en
i nhibition,
and its sig
with exampl

[ SLOGLIB1 0]
Name the mo
whi ch act a

[ SLOGLIB1 1]
Categori ze
into compet
nooompeti ti
i nhibitors.
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[ SL GL 4B1 2 ]

Expl ain fee
i nhibition.

[ SLOGLIBL 3]

Classify en
t he basiag ad
reacti ons (
r eductt rassressf,
hydr oil acmst,
anldi gases) .

[ SL GL 4B1 4 ]

Classify en
basis of th
(l'ipases, d
amyl ase, pr

Benchmartiwdznts should |Benchm&xbkhB8ain in detai
processes of cellul ar andspiration occurs an
and the energy conversjinvol ved.
[ SLGQ BO 7] [ SLOL 11 5]
Def i neen ebrigoe ¢ Define phot
its role in and explain
the convers light, carb
energy in. a and water i
photosynthe
[ SL GO BO 8]
Di scuss the [ SLGLIRL 6]
as energy ¢ Il denti fy th
gener al kin
[ SLGQ®RBOI] photosynthe
Describe ph pi gmgaoasot e
in plants. anadhl orophy
[ SLGQ B10] [ SLOL 11 7]
Define cell Describe th
respiration photosynthe
di fferenti a pigments in
aerobic and absorption
respiration conversion
energy
[ SLOGLIB1 8]
Di f f erberttwiea
absorption
chl orophyl |
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[ SLOL 11 9]

Descr iab e atnig
ophotosynth
pigments in
phot osy satnedm

[ SLGL B2 0]
Describe th

noayclic
photo@sphory
and cyclic

Photophosph

[ SLOL B2 1]

Expl ain the
(the regene
RuBP shoul d
understood

onl y)

[ SLOGL B2 2]
Define resp
explain the
anaerobic r
in terms of
and convers
pyruvateach
or ethanol

[ SLOL B2 3]
OQutline the
conveosfi pgs
i nd oeCgA.

[ SLOL B2 4]
Outline the
Krebs cycl e

[ SLOGLIB2 5]
Trace the p
el ectrons t
el ectron t

-

[ SLOLIB2 6]
De s ccahielmé o s n
anrdl at eel &c
trancipairt.




/| dzNNA Odzf dzY
F2NJ { AVRKLLI

Gr adleX Gr adxl Gr adXl |

[ SLOL B2 7]
Expl ain the

l evel phosp
during whic
reactions a
with the sy
ATP.

[ SLOL B2 8]
Justify the
of GPRoitwmsy

[ SLOL B2 9]
OQutline the
of acetyl C

[ SLOL B3 0]
Compare and
oxidation o
glucose.

[ SLOLiAB3 1]
Def pherteos pi |

[ SLOL B3 2]

Outline the
occurring t
photorespir

[ SLOLIB3 3]
Rationali ze
di sadvantag
procesct of
r es piervaotlivoeng

[ SLOL B3 4]

Expl ain the
temperature
oxidative a
RuBP car box

[ SLOL B3 5]

Outline the
C4 and CAM
photosynthe
an adaptati
in some pla
with the pr
photorespir
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DOMAI NHUMAN PHYSI OLOGY
St andStrddent s should be able to:
1T Describe the structure and function od$kelhe
muscul ar, respiratory, circulatory, digest
T Explain the role of hormones in regul ati ng
T Describe the processes of cellul ar respir g
healt h.
1T Explain how the human body maintains home
T Describe how the different systems of the
injury

Gr adleX

Benchmartkidle:int
structure and
circul atory,

common

shoul d b
functi on
respirato
di sorder s.

Gr adxl
Benchmdrdke nk

t he major o
human body.

Gr adxXl |
i fy and
rgans of

exp

t h

[SLO:1B-0 1]
Concept of
nutrition a
i ngestion

absorption,
and egestio
[ SLOL 0 2]

l dentify th
and functio
gastrointes
(GI'T) and a
gl ands.

[ SLOL 0 3]
Concept of

and perista
[ SL GL 80 4]

Sort out th
enzymes and
secretions,
specific re
gastrointes
associated
respect to
and product

[ SLGL @®&05]
nder st and
ecretory,
torage and
etoxificat
he body.

[ SLOGLABO 1]
Descdii pest i

di scuss mec
chemical di
oral cavity

[ SLOLBO 2]

Explain the
swall owi ng.
peristal sis

[ SL OGL ABO 3]

I'llTustrate
t he stoffudthwe
stomacatl!| and
component w
mechani cal
digestion i

[ SL OGL 4BO 4 ]

Il denti fy th
the nervous
and gastrin
on the secr
gastric jui

[ SLGLABO 5]
Descri be
actions ¢
food in t
regions o
intestine

t
a
h
f
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[ SL OL ABO 6 ]
[ SLOGL @06 ] Trace the a
Understand |of digested
of a wvillus|from the sm
roles of calintestine,
|l acteal s. bl ood capill
|l acteals of

[ SLOL @0 7]
l dentify th/[SLOGLIBO 7]
sympt oms Descr iclbenptom

well as ris|partiaragfe in
,treatment sjwi their res
preventions|rol es.
di sorders o
gastrointes|[ SLGLIBO 8]
(GI'T) i.e. Correlate t
constipatiolinvoluntary
ul cer . egestion in
the volunta
[ SL G &80 8] adul ts.
Under stand
of pul monar|[ SL GL B0 9]
systemic ci|Explain the
and metabol
[ SLOL @0 9] the |iver.
l denti fy an
structures |[ SLGLIB1O]
functions o|Describe
of the cardilcomposition
system (CVSand rel ate
constituent
[ SLGL &10] respective
Recognidesca
the componel[ SLOLIABL1 1]
Outline tohfe
[ SLGCLI &&11] pancr eeaxsp | aani

l dentify celfunctdmnexas
in blood anjgl and.

[ SLOGL &1 2]
Understand |[ SLOLiB1 2]
al so wor k alRel ate the

medi um. of bile and

juice with
[ SLOGL @1 3] and chol ecy
Expl ain thehormones.
(external a

t hheuman heari
di agr am.
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[ SLOL &1 4]

[denti fy con
and ®9ynmpbf
di sea<L®s .0nia
Heart Disea
My ocardi al
Angina .pect

[ SLOLI @®15]
Enlist the
of smoking
cardi ovascu
(CVD)

[ SLOL &1 6]

l dentify th
passageway
l ungs.

[ SLOGL &1 7]

Under st and
mechani sm o
in terms of
ribs and di

[ SLOL a1 8]

Di fferentia
composition
angxpired a

[ SLOL 31 9]

l denti fy si
symptoms of
i .e. Bronch
pneumoni a,
and lung ca

[ SLOL @2 0]
Recogni ze
general fu
organ of t
system.

(7]

>0 5

[ SLOL @2 1]

Under st and
and interna
functions o
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[ SLGL &2 2]
Under st and

function of
basic unit

[ SLOL &2 3]

l dentify th
kidney in t
and composi

SLOL @&24]

dentify th
orks as o0s
r

[ SLOL @2 5]

OQutline the
kidney fail
treat ment s.

Benchmdrdlenz:i fy and exp
N/ A the major organs of th
human body.

[ SL O11-B1 3]
Define cir
system and
explain the
of human ci
system

c

[ SL GLL-B1 4 ]

St atleo d a&htei o
heart and d
role of per
explain the
the walls o
rationali ze
thickness o
of each cha
[ SL O11-B1 5 ]

Trace the f
bl ood throu
heart as re
the val ves.

[ SL O11-B1 6 ]
State the p
Heartbeat.
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[ SL O11-B1 7 ]
Expl ain the
SA node, AV

and Purkinj
controlling
heartbeat.

[ SL O11-B1 8 ]
List the pr
and uses of
El ectrocard
[ SL O11-B1 9 ]

Descr ided ati H
structure o
veins and c

[ SL O11-8B2 0 ]

Describe th
arteriol es
vasoconstri
vasodil atio

[ SL O11-B2 1]
Describe th

[ SL O11-B2 4]
Def i n ep rbel sosol
and exps$apae
systamldi di ag
pressure.
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[ SL GI11-B2 5]
State the r
bar orecept of
vol ume rece
regul ating
pressur e.

mbus an

[ SL O11-B2 8]

Categorize
pectori s, h
and heart f
the stages
cardi odasea
devel opment

[ SL G11-B2 9 ]

State the c
heart prothod
the mal fafc
cardiac val

[ SL O11-B3 0]
Descr ipbbe ntch
olngiograph

[ SL O11-B3 1]
Outline the
principles
bypass, andgd
opédreasmutr ger \

[ SLO1-83 2]

Defi ne hyamg
describetbh
r egubllaotoed p
as hyperten
hypotensi on
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[ SL O11-8B3 3]
List the ch
l' i festylpegot
man fypmart e
andardi ac p

[ SL O11-B3 4]
Descr if me mah
composition

of intercel
[ SL O11-B3 5 ]

Compare the
composition
intercel l ul
that of | ym
[ SL O11-B3 6 ]

Expl ain the
anrdol e of |
capil |l arvieesss
and |ldyuntpths .

[ SL O11-B3 7 ]
Describe th
functions o
nodes and s
role of spl
containing
t

i ssue
Benchmdrdlen3:i fy and exp
N/ A the major organs of th

human body.
[ SL O11-8B3 8 ]
Define the
surface and
properties

[ SL G11-B3 9]
Descri be th
structur al
functions o
component s
respiratory

[ SL O11-84 0 ]
Explain the
mechani sm




/| dzNNA Odzf dzY
F2NJ { AVRKLLI

Gr adleX

[ SL GI-B4 1 ]

Gr adxl Gr aidxl |

Di scuss the
of oxygen a
di oxide thr
and outline
respiratoriy

[ SL O11-B4 2 ]

State the ¢
sympt oms eah
of uPepsepi r a
Trdmtf ect i orn
(sinositis,
and IRewern r a
Trdmtf ect i orn
(pneumoni a,
Pul mobhaber c

[ SL O11-8B4 3 ]
Descr idb e otr Hd
l ungs(emphy
COPD)

[ SL O11-B4 4]
List the ef
smokingsphnr
system

N/ A

Benchmdrdienda:i fy the con
and explain three main
osmoregul ation, excret
human body.

[ SLGLBO1L

Describe ho
and three e
recegborceolk
andgdf f ewhioa s
opethameost a
mechani s ms.

[ SLOL BOP

Rel atheo meloes t
mechani s ms
negative an
feedback sy

[ SLOL B0B
Def osmor egu

e
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[ SLOL BOR

Di fferenti a
osmoconform
osmoregul at

[ SLOL BOD
Explain the
f aceds mor eg

[ SLGL BO P

Expl ain the
met hods of
osmoregul at
in freshwat
water and t
ani mal s.

[ SLOL BOY
Describe wur
and need of

[ SLOL B0B

Enlist wvari
nitrogempas
ex crdeureidng
procexsraeft i
Explain the
excretory p
relation to

[ SLOL BOP
Enl i st odigfafn
t he usryisntaeny

[ SLOGL B1D
Descr ishe utch
ki dney

[ SLOLB1]
Rel ate the
the kidney
function.

[ SLOL B1P
Explain the
structure o

[ SLGLI B13B
Explain the
gl omerul ar
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selecabverp
and tubul ar
counter cur
as the even
functioning

[ SLOL B1H

Explain reg
mechani sm i
concentrat.i

[ SLOL B15b

Justify the
kidneys as
anasmor egul

[ SLOL B1H
Comparfeu ntcht @
t wo majparl | 8
i Ri dneys i
capillaries
peritubul ar

[ SLGLB1Y

List urinar
infections
bacteria re

[ SLOL B18B
Expl ai n stame
t r e at nkeindtnse \

stones.
[ SLOL B1DP
OQutline the
kidney fail
[ SLOL B2D
Expl ain in
mechani sm a
probl ems re
di al ysi s

[ SLOLr B2 1

Descr ipbe ntch
andptrhodl ems
as s ooniathe ki
transplant.

e
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[ SLOL B27P
Define ther
andgxpl ain i

[ SLOL B2B

Classifytae
basis ofofth
body hesctto ti
anandot her m

[ SLOL B2
Describe th
regul atory
in man for
t her mor egul

N/ A

Benchmdrdleng:i fy and exp

t he major
body.

organs of th

[ SLOL B2b

Descrist e utch
bonecampar e
that of <car

[ SLGL B2F

Expl ain th
of osteobl
osteocl ast
osteocytes.

e
a
S

[ SLOGL B27F

Il denti fy th
di visions o
skel etliosnt atn
bones axifantdh
appendskal af

man .

[ SLOGL B2 8B
Describe th
of joints i
joints, car
joints and
jointseamadp
of each.

[ SLGLB29P

Descr idb e otrig
humakel et-on
sl spondyl os
s ci aatritcharnidt i
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0St e o paomrdo sti
causes.

[ SLOL B3D

State diffe
of fracture
compound an
complicated
describe th
process of

fractur es.

[ SLOr B31

Describe th
in joints (
and sprain)
first aid t

[ SLGL B3P
Compar e s mo
muscles, ca

muscl es and
muscl es.

[ SLOL B3B

Annotate th
ultrastruct
skel et al mu

[ SLOL B3}

Expl ain the
filaments t
muscl e cont

[ SLOGL B35
Descri beotfth
antagmoisst e
t hmovement (¢
joint.

[ SLOL B3P
Expl ai nf anbui sg
Cramptsetandy

[ SLOL B3Y

Di fferenti a
tetanus and
tetany.

e
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DOMAI NCAKORDI NATI ON AND CONTROL

St andstruddient s should be able to:

T Describe the struceénuveusandgysuemfioncbbédt he
nervous systems.

T Explain the role of neurons i n transmitt.i.n

T Describe the process of neurotransmi Ssi on

T Explain how the nervous system regul at es i
arcs.

T Describe the structure and function of t he¢
regul ating body functions.

1T Explain the process of hormone secretion,

T Describe the effects of hor mones on vario
cells and tissues.

T Explain the role of hormones in regul ating
glucose and insulin | evels

Gr adleX [¢ Gr adxl Gr adxl |

BenchmeéStkudents should |[Benchméertkidleints shoul d
the organization of th|functions of the nervo

the role of brnaeirnv,esspiinstructure, types and f
transmitting signal s, i mpul ses, reflex actio
neurotransmitters type

[ SLOL R-01] [ SLOL R-01]
Concept of Recogni ze r
outline the transducers
neurons wi-t various sti

[ SLOL R-0 2] [ SLOL R-0 2]
Concept of Trace the p
response Wwi message tra
t he (CNeSnt r a
[ SLOGL R-0 3] system) for

Under st and

mechani sm o [ SL G &K-0 3]
i mpul se as l denti fy mu
el ectrochem gl ands as t

t hat travel
[ SLGL R-04]

[ SL G R-0 4] Describe th
Sk etscylmnapses structure o
explain typ
[ SL G B-05] as s enmesuaroyn,
Concept of associative
neur otransm neur on
[ SL O R-06 ] [ SLOL KR-05]
Sketch out Differenti a
i nvol vement myel iaamd ed
nervous syYys unmyelneauwur e
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Gr adxl

Gr aidxl |

person

acci
touches som
painfully h
withdraws h
refl ex.

[ SLOGL R-07]
Under sthaemrd g
system and

[ SLOL -0 8]
Concept of
nervous SYys
peripheral
system.

[ SLOL R-09]
Define drug
effect on n

[ SLOL R-10]

Concept of
di fferenti a
endocrine a
gl ands. Emp
endocrine s

[ SLOL R-11]

List out ma
gl ands and
hor mones wi

[ SLGL &-0 6 ]

Expl ain ref
with the he
arc (monosy

pol ysynapt:.

[ SLGL K-07]

Define neryv
Describe th
and tr ansmi
nerivnepul se.

[ SL OL R-0 8]

Descriflmae ttoh
responsi bl e
resting mem
potenti al o]

[ SLOL R-09]

Evaluate fr
t he phenome
pol ari zati o
depol ari zat
hyppeorl ari z at
neur ol emma.

[ SLOGL &R-10]

Compare the
of nerve i m
axon membr a
the synapt.

[ SLOGL K-11]
Descri be t
circuits i
conducti on
i mpul se.

h
n

[ SLOL R-12]

Outline the
synapse. De
Sy n atprta ncs mi
nerivmepul se.

[ SL G R-1 3]
Classify
neurotransm
as inhibito
excitatory
common exam

#e
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Gr adleX Gr adxl Gr aidxl |
[ SL G RK-14]
Il dentify th

components
nervous SYys

[ SLGL K-15]

Describe th
of human br
its major d
subdivision
al ong with
functions.

[ SL G K-16]

Expl ain per
ner vousSlkets
out <crani al
nerves in h

[ SLOL R-17]
Expl ain the
types and f
autonomic n
system.

Benchmeértkwdznts shoul d

N/ A the role of chemical m
hor mones) and the endo
homeostasis in the hum

[ SLGL &R-18]
Define chem
messedgscCsi
pher omones
hor mones as
messenger s.

[ SL G &K-19]
Descri be th
nature of h
correl ate i
i mportant h
hor mones.

[ SLOL R-20]
Locate the
endocrine g
human body
hor mones th
and their f
i itary
yroi
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Gr aidxl |

pancreas, a
gonads.)

[ SLOL R-21]
Enl i st hor m
endocrine t

[ SLOL R-2 2]
Rel ate the
associated
i mbal ance o
hor mones.

[ SLOL R-2 3]

Expl ain the
Neusreocr et or \
hypot hal amu

[ SLOL R-2 4]
Outl ine the
Feedback me
hor mones an
positive fe
reference t
and negatiyv
e

with refer
and Glucago
Benchmar k 3
N/ A Students should be abl
sensory receptors worKk
receptors and the neryv
[ SLOL R-25]
Expl ain the
function fo
vision, hea
and pain re
[ SL G K-2 6]
Define narc
agents that
nor mal ner v

activities.

[ SLOL R-27]

Compare the
abuse of dr
respect to

caffeine, o]
cannabi s, h
al cohol and

e
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nai l pol i sh
gl ue.

[ SL OL &-2 8]

Expl ain the
addi ction a
tol erance w
to caffeine
and their a
on the nerv

[ SLOL R-2 9]
Describe t
anal gesic
numb pain.
these can b

o =

[ SLOL R-30]
Classify n
di sorder s
into vascu
infectious
and meningi
ctur al
ti onal
epsy)
ner at.i
Par ki ns

— =0

® —OcC
<o

[ RN o ¢ BN )]
S MDDoT cC
oQ T3 =

[ SLOL R-31]

Expl ain the
the i mport a
tests for n
di sorder s i

scanMRInd
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DOMAI NREPRODUCTI ONNABRRI TANCE

St andStruddent s should be able to:

T Describe the processes of reproduction in

T Explain the role of meiosis in producing ¢

T Describe thkeusttruchuokt gametes and the rol

T Explain the patterns of i nheritance, i nc

influenced by genes and chromosomes.

T Descri be how gemuettaitci ovnasr icaatni olneaadndt o evol u

i Describe the centr al dogma of mol ecul ar b

DNA to RNA to protein.

T Explain the basic structure and function

f Distinguish between different types of in

and-ldenkked traits.

Gr adleX Gr adx Gr adxl Gr adxl |
Benchm&t kde€mdwl d be ablBenchm&tkdénts shoul d
di fferences between as|human reproductive sys
and describe the steps|reproductive cycles, d
fertilizati on, devel op

[ SLGL B-01] [ SLGL R-01]
Concept of Descr iohg atnts
ti
[
I

Reproduc 0 t hmeal e repr (
reproductio system and
and sexua their funct
[ SLGL B-02] [ SLOGL B-0 2]
Under st and Outline the
of gametoge which influ
fertilizatdi reproductiv
[ SLOL B-03] [ SLOGL B-03]
Under st and Expl ain com
hor mones in di sorder re
and femal e reproductiv
devel opment

[ SLO1ZAB 4]
[ SLGL B-04] Explain the
Concept of of female r
genotype, p syshaat desc
homozygous, functions
heterozygou
and recessi [ SLO1ZA® 5]

Describe th
SLO:1BL-05] menstrual c
Under stand its hor mona
of Mendel i a
| aws with t [ SLOL B-06]

e
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Gr atdleX Gr adxl Gr adxl
monohybrid Expl ain com
Cross. di sorder s r

femal e repr
[ SLOGL @dB-06] system
Correlate t
factors wit [ SLGL B-07]
chr omosomes Describe co
(Gonorrhea,
[ SLGL@B-07] herpes and
Concept of infection)
and sex c¢chr
describe se
determinat.

Benchmartkidz2.nt s wil | be

| aws of i nheritance, i

N/ A domi nant and recessive
i ndependent assortment

d

i
e
how traits are passe
[ SLOGL B-0 8]
Define inhe
describe ge
i nheritance

[ SLOL B-09]
Expl ain the
Segregation
Il ndependent
Assort ment,
Sui texmlmp |l e
pl ant .

[ SLGL B-10]
Rel ate the
I ndepd&dsdent
toandom oof
chr omod wmiers
mei osi s.

[ SLOL B-11]
Express | im
I ndepd&sdent
anduseésul ne

[ SLOGL B-12]
Descriexe etph
t o Mehned el 6 s
i nheritance
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[ SLGL B-13]
Expl ain
domi nan

c
exempl i f
the inhe
c
0

fl ower
4 006 cl

[ SLOGL B-14]

Describe co
cattle as a
calomi nance
di fferenti a
bet ween inc
domi nance a
calomi nance.

[ SLOL B-15]

Define mul't
with the ex
bl ood group

[ SLGL B-16]

Il nvestigate
reasonwse for
i ndividual

Uni ver sal d
AB +ve as t
Uni ver s al r

[ SLOL B-17]
Enl i st var.i
human bl ood
systems.

[ SLOL B-18]
Rel atpeo sti i @ V
negaklioced t
withe prese
absence of

[ SLOL B-19]
Justify why
i ncompati bi
bedanger to
devel oping
mot her .

e
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[ SLOGL B-20]

Suggest tmea
countpmerohlhe
Eryt hr ofbdimas
bef oacecurts.

[ SLOL B-21]

Define gene
and téalkater
pol ygenic i
and epistas

[ SLGL B2 2]

Describe po
i nheritance
suitabl e ex
from plants
colour in w
ani mals (sk
man) .

[ SLOL B-2 3]
List at | ea
pol ygenic t
di scovered

[ SLOL B-24]
Describe c
i habrador
and pigmen
in foxgl ov
Bombay phe
exampl e of
epi sjtuasstiisf y
Mendel ian r

5 OD® "= O

[ SLOL B-25]
Compare géar
l'inkageosasid
over.

[ SLGL B-26]
Expl ainltmh&
counltredespen
Assort ment
Cr ossveirg mo
the progeny
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Gr adleX Gr adXl Gr adxXl |
[ SLOL B-27]

Suggesti nklag
boebserved /
only i f the
progenyl darsg

[ SLGL B-28]
Expl ain the
of deetxer mi n
ani mal s.

[ SLOL B-29]
Il denti f ¥ ems
i ndi vfirdamnlts
karyotfy pn@an.

[ SLOL B-30]
Solve the g
probl ems re
XXXY sex
determinat.i

[ SLOGL B-31]
Describe th
selxi nked in

[ SLOGL B-32]

Expl aiimhehie
of -Ilsiexked t
colour) in

[ SLOGL B-33]

Def i nlei mkeexd
i nheritance
i nked i sarkd
xpl diimkxXx d
i sordehsma
colour bl
aemophili a

[ SLGL B-34]

Descridheée nkle
nheritance
xplain hol

[ SLOGL B-35]

Expl at ec h hie
empl éd pyed e mb
screening e
Amni ocent es

e
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Chorionic V
Sampling.

N/ A

Benchmartkhd®aints shoul d
mechani sm of DNA repli

[ SLGL B-36]
Nar r ad»xp d rhie
wor kGraff f i t K
Mc Carty, Ma
Her sGleas e,
DNA as the
materi al

[ SLOL B-37]

Define DNA
and explain
model s pbonp
t he mechani
replication

[ SLOGL B-38]
Narrate the
Mesel son an
to justify
consermrweptlii g
as nmehtehod ol
replication

[ SLOL B-39]

Describeofh
the prbNASS
replicati on

[ SLGL B-40]
Descrilsé abN
anwdari abi l
characters
replicating
mol ecul e.

N/ A

Benchméertkwdéent s shwonudadar
the process of transcr
the protein synthesis

[ SLOL B-41]
Describe th
charactgenes
codq&ni ver s g
nooaverl appi
Il inearity,
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degener at e,
punctuati on

[ SLOL B4 2]
Di f f erberttwiea
t ergmesnet i c
codon.

[ SLGL B4 3]

Def ceme r al q
descrimbehth
oprotein sy

[ SLOL B-44]
Expl amech are
of transcri

[ SLOL B-45]

Expl ai nl eviny
of tramRNA
mo | e c Eluk a(r iy
Sshorasenist e
cytopltasan ¢

[ SLOL B-46]

Di fferenti a
prosgnnhesi
prokaryotes
eukaryot es.

[ SLOL B-47]

Suggest po
ways i n wh
synt hesi ze
can be wuse
out si de a

synt hesi ze

[oRN oo RN o R )]

[ SLOGL B-48]

State the i
the regul at
expression.

[ SLOL B-49]
Expl ain me
positive a
gene expre
activator
protein, r

DO nmW SO

Pe
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Gr adleX Gr adxl

ations.

[ SLGL B-52]
Justi mut mo $
arhear mf ul

[ SLGL B-53]

Rationali ze
mutations m
contributin
towards evo

[ SLOL B-54]
Descristyanptt g
and coafu stehse
chr o momuwtmatl
(Downds syn
KI'inefelter
andur ner 6s

[ SLOL B-55]
Descrislyanptt o
and coafu sseosmg
t he nguetnaet i o
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DOMAI NDMSEMASBED | MMUNI TY
St andStruddent s should be able to:
1T Describe the causes of di-sefasetsi,ousncdiusie ag
1T Explain the role of Ipadthergiea,s,f umgil,udamdg p
1T Descri be tihnemubnoedyr esponse to pathogens, in
antibodies, and the compl ement system.
T Explain how vaccines work and the i mport a
T Describe how genetic factors can affect S
di seases.
T Explain the mechani sms of i mmune tol er anc ¢
i Describe the role of vacanercédsani s mprodv arcttii
types, including |live attenuated, inacti Vv:q
Gr adxl |
Benchméeértiwdleints Shoul d |[Benchméaértkidleints shoul d
the mechanisms of the |functioning and interp
ro:jedof W_h:otehblo;)ﬂ C€lof the immune system o
an escribe ow ey .
i nvading pathogens andand combating pat hogen
infection.
[ SLOL -0 1] [ SLOL B-01]
Concept of List the st
infection, features of
pat hogen. t hat make i
i mpenetrahbl
[ SL GL aB1-0 2] against inv
List differ mi crobes.
pat hogens,
Bacteri a, P [ SLGL MBW-0 2]
Fungi; 1ist Expl ain how
di seases su (oil secret
typhoid, ma gl ands with
ringwor m. epider mi s i
growth and
[ SL G eB1-0 3] mi croorgani
Concept of
i st the rol [ SL GL W-0 3]
i mMmmune syst Recogni ze t
acid of the
[ SL GL éBI1-0 4] as killing
Concept of in food.
adaptive im
exampl es; t [ SL GL -0 4]
def enses; c Explain the
human i mmun ciliated ep
i.e., Lymph nasal <cavit
| ymph nodes of the bron

e
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Gr adleX

Types of i m bronchiol es

our bl ood a airborne mi

[ SLOL eB-05] [ SLOL B-05]

State the f Describe th

adaptive im monocyt es,
macrophages

[ SL G é81-0 6 ] cel lsewatndop

Concept of

which hel ps [ SLGL HBI-06 ]

i mmunity wi E'le:aln(rl\]lﬁ;lv

. [ er

of polio an infected an
cel |l s.
[ SLGL BW-0 7]
State the w
the compl em
kil bacter
interferon
from infect

[ SLOL BW-08]

State the e
i nfl ammator
a generaliz
speci fic de

[ SLOGL BW-09]

Outl ine the
pyrogens an
on hHyeot hal
boost ®&he b
temperature

[ SLGL BW-10]
List t he wa
af fects mic

[ SLGL W-11
Define t
i mmune s
providin
def ense
mo st pow
resisting
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Gr adleX

[ SLOL B-12]

I deniciefl y sT
cells as co
the i mmune
[ SLOL W-13]

State inbor
i mmunity as
basic types

[ SLGL BW-14]
Di fferenti a

active and
i mmunity as
types of ac

i mmunity.

[ SLGL BW-15]

Descri be -th
cell smeadi at
i mmunity.

[ SLOL B-16]

Descri be 1+ h
cell s i-n an
medi ated i m
[ SLOGL BW-17]

Di scuss tchee
andcel | s i n

rejections.

Benchmartkidz2nt should bBenchma&srtkidzZnt shoul d b
how numerous illnesses|types of wvaccines, t he
COV 1D , Al@heamdr ot her |[types of acquired i mmu
di seases harm the body
taken to treat t hem.
[ SLGL eB-07] [ SL GL W-18]
Describe th Il denti fy th
Penicillin. vacci narmmdam
devaealcap ve 4
[ SLGL eW-0 8] i mmunity.
Concept of
[ SLOGL BW-19]
[ SLGL @-09] Describe th
Under st and antibodi es
i tstgpbs ex Draw the st
effecthe dbdun Il gG anti bod
body.
[ SLOGL eB-10]

e
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Gr adleX

Under st and [ SLGL BW-20]

its effects Expl ain the

body. memory cell
term i mmuni

[ SLOGL BI-11]

Under st and [ SLOL BW-21]

|l ist the ha Define alle

the human b correlate t
of alwietrhgite

[ SLGL @I-12] releasst ami

Under stand

compromi ses [ SLOGL B-2 2]

| mmusnyest e m Describe th

t i nheesd s aut oi mmune

devel opment with exampl

| mmune Def i
Syndrome (A

[ SLOL eB-1 3]
Describe in
noinnfectiou
and their t
exampl es.

[ SLOL eB-1 4]
Define zoon
and give th
[ SLOL eB-15]
Descri be ve
di seaskExamp

[ SL GL BI-1 6 ]
Enl i st al |l e
some common

[ SLOL -1 7]
Under stand
di s ecaosnenso n | Y
pres®mkiism a
terms of th
pl ant heal't
and their t
(Rust resmub
sugarcane)
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DOMAI NBINOTECHNOLOGY
St andStrddent s should be able to:
T Describe the process of gene cloning and |
T Describe the application of biotechnol ogy
industry.
T Explain the principles of genetic engihnee
cloning, PCR, and sequencing.
T Describe the use of biotechnology in prod./|
antibodies, and growth hor mones.
T Explain the principles of synthetic biolo
bi osensor s.

Gr adleX

Benchméarthkidleint s
basic principle
agricmeédiuciene,

environment and

shoul d

Gr adxl Gr adxl |

s of Dbijgenetic engineering, r
gene ediand addressing global
i ndust

transplant,

heal t hcar e

[ SLOGL R-01]
Concept of
bi otechnol o
[ SLGL &R-0 2]
Under st an
exampl es
bi otechno
advanced
agricul tu
Pakistan.

d
t h
| o
fi
r e

[ SLOL R-0 3]
Under st an
exampl es
bi otechno
advanced
met hods i
cancer.

d
t h
| o
h e
n

[ SLOL -0 4]
State the
advantages
editing pro
context of
agriculture
exampl es.

P

[ SLOL R-01]
I ntroduee ¢
engineering
[ SLOL R-02]
Describe

vector pr
explain h
pl asmids

O O O0OT
L = X —

[ SLGL R-0 3]
OQutline t
Restricti

>
)

o
=)

[ SLGL R-04]
Define Ge
modi fied
( GMO) .

(@]
—

[ SLGL R-05]
Explain t
human i ns
bacteri a.

[eniien

[ SLOL R-06]
Descri be h
food far ms
wor k.

e
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[ SLOL R-05] [ SLOL R-07]

Analyze the Compare and
mar bnet echn advantages
with the he food f agense

exampl es. agricultura
prevalent i
[ SL G R-0 6]

Describe th [ SLGL R-08]
bi oremedi at Explain pol
us in takin chain react
our environ
exampl e. [ SLOL R-09]
Descri be DN
[ SLGL R-0 7] sequencing
The concept profiling.
application

bi otechnol o
exampl es.

Benchmédnke2standing th
bi ol ogi calbi-dvafr é @ sdesv.aen
of meddaeyr nbi ol ogi cal wea4
applications in biosyn
[ SLOL R-10]

Expl ain the
bi ol ogical
exampl es.

N/ A

[ SLOL R-11]
Explain how
are used as
types odayno
bi ol ogical
including b
bi or egulba-too
vectors

[ SLOL R-12]

Descr i Bieo ho
defense®r &o
protedt ofl na
war fare wit
(vaccine de
di seases su
counter meas
research).

O R-1 3]
mi ne t he
ind the
nomi cs,

Q@ o % »n
(ORI

[

E
b
fi




e T W
| dZNNA Odz dzy ‘ ‘
FT2NJ { AYRKLIE

Gr adleX [¢ Gr adxl Gr aidxl |

transcripto
proteomics
met abol omi c
what extent
or overbl ow

[ SLOL R-14]
Expl ain syn
bi ol ogy wit

[ SLOL R-15]
Describe t
soci et al i
bi ol ogical
bi odefense,
i ssues el a
bi osecurlty
regul ati ons
research.

h
m
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DOMAI NPOARMACOLOGI CAL DRUGS

St andStrddent s should be abl e to:

1 Describe the mechanism of action of wvario
and antibiotics.

T Explain the factors that idnectleurdminnge ddorsueg, eri
and phar macokineti cs.

T Describe the side effects and potential d

T Explain the principles of drug design and
and clinical trials

1T Describe the role of pharmacology in the
di agnose, and treat a range of medical <col

Gr adleX Gr adxl Gr agxXl |

Benchméartkudleint shoul d b
role of pharmacol ogi ca
and understand their m
effects, and drug inte
[SLO:1BO-0 1]

Explain the

di scovery a
devel opment

N/ A

[ SLGL B-02]

Define 4 c

Anti b{ peni
c |

[ SL G B-0 3]
Define anti
Antiretrovi

[ SL G B-04]
Describe ad
omonochobhab
andompar ed
drug cl asse
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DOMAI NENVYI RONMENTAL BI OLOGY
St andStrddent s should be abl e to:

1T Describe the role of | iving organisms in
among biadtiiod iand actor s.

i Describe the structure and function of ec
individual s.

T Analyze the effects of human activities o

f Evaluate the methods used to monitor and
restoration and conservation.

T Describe the processes that drive the cy
phot osynthesis, cellular respiration, and
Gr atdleX Gr adxl Gr adXl |

Benchmartkidleints shoul d
N/ A and explain the basic
|l evel s, and energy tra

[ SLOL B01]
Define envi
popul ati on,
habitat, ec
bi osphere.

[ SLOGL B0 2]
Describe t
modes of n
ecosystem.

h
u

[ SLGL B0O5]

Describe th
energy betw
|l evel s.

*he
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Gr atdleX
Benchma&rtkidz2nt s wi
interpret ecol ogi
i nteractions, f oo
|

I
c
d

N/ A and n ri ent cycld@i
eval uate a
h
e

o¢esuteoq. ,
chabhnvef sp
di versity.
[ SLOL B-06]
Define biog
cycles and
primary res
chemical s i
cycl es.

[ SLGL B-07]
Descr iwlag etrh
in detail

[ SLGL B-08]
Define the
and water t

[ SLGL B-09]
Di scuss the
cycle in de

[ SLOL B-10]
Describe p
terms of g
producti vi
net pri mar
(NPP) .

[ SLOL B-11]

I nterpret t
number , bio
energy.

[ SLGL B12]
Define ecol
succession
by which ec
transform f
compl ex.

[ SLOGL B-13]
Describe pr
secondary s
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Gr adleX [¢ Gr adXl Gr aidxl |
[ SLGL B14]
Di fferenti

xerarch an
succession

(@R

o -

xerarch su
bare rock s
t he small p
Il ichens to
of fl owerin
[ SLOL B-15]

Descri be ch
of a popul a
growt h, den
di stributio
capaC|ty

mi ni um/ vi a

[ SLOL B-16]

Explain the
growth of t
popul ati on
ecosystem.

[ SLOL B-17]
Describe th
ecosystems
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DOMAI NCQL MATE CHANGE
St andStruddent s

hould be able to:

s
1T Describe the rol e of &g raetemohsopuhseer eg aasneds tihne it
T Explain the evidence f or canadn gaeg a iinsctl utdhi en ge

records, i ce cores, and ot her sources.
f Describe the potential i mpacts of <c¢cli mate
in distribution, migration patterns and e
T Explain the role of human activities, sSuc
climate change.
T Describe the mitigation and adaptation st
bi odiversity and ecosystems.
Gr adleX (€] Gr adxl Gr adxl |
BenchméEmnxikpllaiin the caus
N/ A gl obal cli mate change

ecosystems and species
[ SLOL B-01]
Descridlei ma
changpact s
f auna.

[ SLOL B-02]

Descridlei ma
changiempant
bi oliongy er ms
temper agira
har mf ul eff

[ SLOL B-03]
Enl i st shpaevcd
gone endang
extinct due
change in P

[ SLOL B-04]
Define gree
Expl ain the
effect, pro
examples of
demonstrate
beharv.i o

[SLO:1BN-05]

Describe th
effects of
gases on th
environment
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Gr atdleX Gr aidxl Gr adxl |

[ SLGL B-06]

Expl ain how
are used as
for the hea
aguatic eco
concerning
acidificati
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DOMAI NSRRUCTURAL Bl OLOGY AND COMPUTATI ONAL
St andStrddent s should be able to

1T Descri be t he -dsitnuednys itoof m a fthwer eshrcefe bi ol ogi cal
DNA and RNA.

T Explain the techniques us-edyinrgstattogah
resonance specdlrectcrogry minar ocsrcyoopy .

1 Describe the role of structural biology i/

1T Define computational Dbiology and explain |

T Describe the application of computational
genomics, systems biology and evolution

Gr atdleX Gr adxl Gr agxXl |

Benchmartkidleints shoul d
mol ecul ar basis of bio
and different techniqu
Sstructures.

N/ A

[ SLOL B-01]
Define btol

[ SLOL B-02]
Expl ain tha
determinat.
bi omol ecul e
i mportant

[ SLOGL B-03]
Descri brayo
crystallogr

[ SLOL B-04]

Outl inkibhbe
dat abases w
bi omol ecul e
are avail ab

Benchme&rtkwdz2nts shoul d
understanding of compu
N/ A applications in unders

evolution, genomics, p
structures in addition
i ndustry.

[ SLGr B-05]
Desccombput a
Bi ol ogy.

[ SLOL B-06]
Under stand
structures
computati on
in agricult
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Gr adleX Gr adXl Gr aidxl |
bi otechnol o
crop i mprov

pest manage

[ SLOL B-07]
Define Sequ
structur al
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DOMAI NBISOSTATI STI CS AND DATA HANDLI NG
St andStrddent s should be abl e to:

T Define biostatistics and explain its role
T Explain the process of collecting, organi iz
T Descvambieous statistical met hods used in bi
statistics, and hypothesis testing.
T Explain the i mportance of proper data man:i
T Describe how data can be represented graph
Gr adleX Gr adxl Gr adxl |
Benchma$tkuddnt shoul d Benchmartkdleints shoul d
analyze, and interpret|Collect, analyze, and
statistical methods. statistical methods,
representation and ana
[ SLOGL BSO 1] [ SLOG12BSO0 1]
Under st and Defbhestat.
and its use its use.
[ SLGL BSO 2] [ SLOGL B0 2]
Determi ne m Define mean
medi an, and mo d e, stand
given dat a deviati on,
percentil e.

[ SL G BSO 3]

Describe th [ SLGL B0 3]

of data col Cal cul amed im

analysis to modst,andard

resul ts devi ataingr,
per centai lgd \

[ SL G BSO 4] set of dat a

Sketch a ba

given set o [ SLOGL B0 4]

dat a. Sketch a ba

the given s

[ SLOL BO5]

Sketch éase
on r asig&nada
devi atai agn vfe
of dat ®@daaon d

L O B06]
al uatpe rtolp
péigbre o
r a given
om expbai
agram, p-i
axis dat.a
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Gr adleX Gr adxl Gr adXl |

[ SLOL BO 7]

Design an a
experi ment
control gro
dependent ,
and control

[ SLOL B0 8]
Make the ap
chart with
| abel dd gexid

uni ts.




[ dzZNNR Odzt dzY
F2NJ { AYRKL

”»

y 4 S

DOMAI NEXPERI MENTATI ON SKILLS

It covers the skills that are necessary for u
skills are not meant to be aporliiteidc aolnlanalny stih
as wel |

St andStrddent s should be able to:

Design and demonstrate the knowledge of comm
Experi ment should be conducted by using safet

Gr adleX X Gr adxl Gr adxl |
Benchmdamlider:st and t he t
met hodol ogy with vario N/ A
[ SLOO K 1]

Students should be abl
experiments of

A Diffusion

A Osmosi s

A Food tests

A Rat es -coat aefngayentei on s
A - pH and thecasbonfthy
l itmus and universal i
A Photosynthesis (rate
A Effect of mineral io
A Transpiration

A Heart rate and breat
A Respiration

A Tropic response

A Nervous responses

A Observation and diss
A Germination

A Continuous and disco
A Sampling techniques
[ SL OO K 2]

Should be able to use
bi ol ogical speci mens

[ SL OO K 3]

A Calculate the magnif
speci mens.
Benchmartkudznts shoul d
and replicate the requ
experi ment s.

[ SL OO ABX-04]

Students should be abl
and materials safely.
T ldentify apparatus fr
I Draw and | abel di agr a
bi ol ogical specimens

i
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Gr adxl Gr adxl |

T Ue of common techniqu
materi al s

M Describe tests to det
and substances wusing

T Descri be and explain

T Descri be and explain
precautions

To ensure the accuracy

StandarsSd udents shoul d be able to demonstrat ¢

techniques and materials safely.

Benchmartkidleints shoul d

foll ow provided safety

gener al precautions in

[SL O:0BL €X-0 5]

Students should be abl

safety measurements an

T Understand the need t

equi pment (PPE)

1 Ti e codrvekr up | ong hair

St andStrduldent s should be able to understand th
0

necessary steps f understanding the ter minoc¢

equi pment, recording datampndvpngvidengxpeggas
BenchmarWnder st and the|Benchmdrlkanl:it he experin
general science | ab te|lconvey the reasons for
foll ow.
[ SL GO 9B&X-06 ] [ SLOLIR-01] Defining th
Students are able to UlDecisions r
scientific ideas using/measurement|[ SLOL12XB 1]
-True Vtdleuwal ue that w(observationfUsing the ¢
i deal measur ement provided, 5
-Measuremenheedrbfereng[ SLOGLIRO0 2] should be 4
measured value and the/Within an ilffstate a r el
-Accuracyweasurement res|students shiprediction,
accurate if it is clos|to: words or in
-Precihsoowonc:l ose the mea|fidentify t|sketch grap
quantity are to each o|lindependent/showing the
-Repeat abimeiatsyur ement i |{dependent viresult, and
same or similar result|qDecide a s|lunderlying
measurement is repeate|of values tffidentify toh
using the same method,|independentland depende
same experi ment which measufidentify wh
-Repr odua@i bnielaistuy:ement |t he variabl es n
the same or similar rejdependent V|istanddamdiozae
measurement is made un|recorded test a hypo
conditions or by a diflqpecide the|(Variables
experi ment di fferent vihave a mini
i ndependentijsuch as var




Gr adleX X
Val i dity

of
i i f the experi
peri ment must
ndent variabl
, and control
-Rangéd:e maxi mum and
independent or depe
-Anomaalny tanomaly i s
results that appear
pattern of the resu
i's either very high
ot her s

-l ndependen:t
the variabl
experi ment
variabl e
variabl e
-Dependent:
variables that are
experiment . Depende
on changes made to
i ndependent variabl

0o — <

a d
h e X
n pe
h ge

D O D —

e
n

es that

by

may cause

experrexmpat

me n
be

nde
a v
s t
| S

r

i vhadr ei paebnl deesn

ar e

t h ei nsdce pee

a ¢C

véhe p erbd erst v

obs
nt
t he
es

Gr adxl
mi ni mum of
the interva
t hem.
fDeci de how
val ue o
pendent

de

e
de

cates
de on
controls fo
experiment
i nvestigat.
fDeci de whi
need to be
and how to
t hevar i(exop e
@ivei mal
ch as wvar
t we d nubteess
me type,
be stand
n using
ope
i cros
icrog
dents sh

""(/)'CJ'OBE""U’)O‘U)""
O+ T T O MD®CcC O

1Se up a |
mi cr osc
observe
fFol | ow i
find and dr
ti ssues in
ani mal spec
| abel the d

appropriatei

i owtruc
amar tdir
cells and s
within the
fMake a tem
of stained
ti ssues.

fical cul at e
of tisslés
measur ement

fTFol
find

[ dzZNNR Odzt dzY
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bet we dnubteess

phot omicrog

5’

Gr adXl |

same type,
toshandar di
Met hods

[ SLO1 2XB 2]
fUsing the ¢
provided, S|
shoul d be a
MDescri be ho
i ndependent
vari abl e
MfDescri be ho
measure t he
of the inde
dependent
variabl es a
t oagmpropr i é
precision
MDescri be ho
standaadh ze
the ot her K
MDescri be, W
appropriate
vol umes and
concentrat.i
reagent s. C
may be spec
(w/ v), Br n
MfDescribe ho
concentrat.i
would be pr
seri al dil u
proportiona
MfDescri be ap
control exp
MfMDescri be, i
seqguence, t
i nvol ved 1in
procedur e,
how to use
tool |l ect r e
fDescri be hao
of resul ts
can be asse
considering
-The occurrtr
anomal ous r
-The spread

i ncl uduisneg ot
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Gr adleX X

Gr adxl

Gr adXl |

magni ficat.i
bar seprteastdan
eyepdreatea rcdl

mi ¢cr o
t h

stage
fEsti mat e
cells or ce
a given ar e
sampméenigod,
as grfiides dosr

standard de
st andrarradr a
95%onfidenoc
i nt ervm%sCl
MfDescri be ho
the vat hdit
by consider
accuracy of
measur ement
and the rep
the results
fPrepare a s
assesstmeaitr
pl ans, taki
accousnevemhie
any hazards
probabil ity
problem cou
Descr ipbectah

that woul d

taken to mi

where possi
Benchmérikan2:experi ment sisBenchmdarod |2:.ct data and
in the form of reading

dr awi ngs.

[ SL GO BX-07]

Students are able to
fl dentify the independ
dependent wvariable

fiDescribe how and expl
should be controlled
fSuggest an appropri at
for the independent v
fsuggest the most appr
and justify the choic
fDescribe experiment al
fl dentify risks and su
precautions

fiDescri be how to recor
fiDescribe how to proce
experiment to form a
prediction

fMake reasoned predict

€

-

C

M A M M

q
S
q

[ SL AL 1R-0 3]
fWithin an
student s
t o:
MTFol |
col |
fiConsi
t he
i ncl
sol ut iroenasg e
and assess
| ow, medi u
fTake readi
accurate d
(guantitat
observatio
(qualitati
fWhen using
mi croscope
phot omicr o
St udend sl d
t o:

fiDraw pl an

show t he d
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Gr atdleX X Gr adxl Gr adxl |

ti ssues in
with no ce
the correc
of | ayers
fiDraw the o
features o
speci men s
-t he correc
-t tehi cknes
wall s wher
(drawn wi't
odrawn wi't
|l i nes wher
touch)

the relati
proportion
-observabl e
contents o

fMeasure t

i
or cells f
phot omicro
flusing a ru

scal e, i nc
representa
of ey@mpateicd
fMake accur

observation

speci mens i

counting nu

cells or ce

Record si mi

di fferences

speci mens u

their obser
Benchmatakk e3:and record |[Benchmé&Ernvkil izate and int
measurements and estimdata and display the c
fTake readings from apgPresentatio Dealing wi

or from diagrams of afjand observa

fTake readings with apfd [ SLOIX® 3]
t he neasrceasite hdalvfi si on |[ SLO1IX® 4] From provi
fCorrect for zero erronfRecording st udenthse sa
fMake observations, medg Observatio| to:
are in agreement with i nvestdtgmdgfUse tabl es
fTake sufficient obsery Should be to shloeyt
fRepeat observations orfVTRecord rawj I n quantit
appropriate. (unprocesse|/fSketch or
fRecord qualitative obgc¢alculated graphspl ay
(processed)| independen

e
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Gr adleX X

Record observations anjappropriate thexis and
systematically, for ex|-descriptiv( dependent
appropriate degree of including a thexy s inc
uni t s units (no u where requ
tabl e) confidence
-heading for bars
independent|fDeci de whi
the | eft of| calcul atio
the table i| necessary
dependent vl draw concl
fRecord qua|fCarry out
data to th{ calculatio
deci mal pl simplify o
appropriat dat acl| gtean
measuring percentage
used change
fRecord qua|fYCarry out
observation in order t
description data, incl
-record cal per cegaiang eo
(processed |fUse values
appropriate deviastand
When wusing error, or
mi croscope st andrarradr 4
photomicrogl det emwhienéd e
Students sh| difference
t o: val udes kaer g
fRecord the| statistica
of the spe{fChoose and
including statistica
drawing th{ (limited t
shapes of described
outlines o] Mat hematic
in plan di| requiremen
drawi sabapb|{ of the syl
position o] appropriat
cedrrganell € of data co
justify wus
[ SLGLIB-05] fState a nu
fiDi splay of| for a stat
and _ fRecogni ze
Reasoning t ypevsarafabl
the differ
[ SLGIIR-06] data prese
fwWi t hin an shown in t
andhen usin pel ow.
l i oohtrosco
photomicro{ [ SLQLZX04]
student s fType of VvV a
should be of @Qaahita

Gr adXl |

e
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o
e

Gr adxXl

fiDi spl ay <ca
clearly, s
steps and

fUse the <co
of signi fi
for cal cul
guant i tsiheosu
be the sam

more t han,
number of
figuneshe

in the cal
fLayout of
observatio

[ SLOL IR0 7]
fWi thin an
Students s
t o:

fDi spl ay da
(continuou
chgrti scont
categorica
hi stogram
dat a)
fiDraw a gr a
or histogr
and accur a
-t he indepe
variabl-axb
and the
dependent
t he xy s
-axbkabeloe dsg
the releva
headings,
including
appropriat
-a scal e wh
axes shoul

al | of the
and all ow
be read
easily to
squar e
-al |l graph

pl otted ac

categorica

a shpanpil ,

val ues or
bel onging
sorted acc
cat egocroyl,ou
fl owerdsr ed
where valu
pl aced in
ank amdet
et ween th
equal , e.
n wthetsuhb e s
ontaining
odine bec
ol ourl ess
my | Qusaent i t
onti nuous
ave any v
pecific r
ody mass,

oOnocCoOoOYL O —TO TTocT T
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Gr adleX X Gr adxl Gr adXl |

mal | cCros
ot in a c
he inters
roscse ndafert
ot exact |
equired p
-t h

00 —“Towm

cur
Isitnreas
ng th
no extrapo

h | ine
be ass

dat a
al | bars o
r histogr
accurately
unbroken |
drawn with
pencil and

o' +*ToQ ' TN COQ@
©

[ SL G 1R-0 8]
fWhen using
mi croscope
photomicro
s t u dsehnotusl d
t o:

fMake dr awi
sharp penc
finely dra
are a&nddkcaunhp
fMake dr awi
most of th
space and
f e a toubrseesr v e
speci men,
shading
fOrgani ze ¢
observatio
di fference
similleati wa €
speci mens.
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Gr adleX X

Gr adxl

Gr adXl |

Benchmdmk e4:pret and eviBenchmamlal 4:ze t he resu
observations and data |and provide conclusion
fProcess dat a, includirnAnal ysi s, clConcl usi ons
calculations or for grnevaluation
as appropriate [ SLGL &K-05]
fPresent data graphicall[ SLO1XB9] Students sh
fit lines where approglnterpretinito:
fAnalyse and interpret |ObservationSummarize 't
including data present conclusions
fUse interpolation and]|[SLB1X10] |the results
determine a gradient (Within an i/fidentify Kk
fForm conclusions justistudents sh the raw da
observations and data|tOF processed d
explanati on ﬂCgIcuIate graphs and
fEval uate the quality (W|th_th¢ _cst_atlstlcal
identifying any anomal Of signifijqDiscuss th
appropriate action using quani which a gi
Comment on and explain reésults orjihypothesis
within the limits of ¢fUse a grap|bexperi ment
to be N 10% at this | elunknown val|the stamangt
fEsti mate t|weaknesses
concentratj|evidence
unknseswhuti (Gi ve det ai
from qual.i ex pl an athieo
fldenti fy t concl Maken
unknown sof| further pr
usibngl ogic/l hypotheses
mol ecul e t the conclu
fldentify a| Evaluation
resahdssug(
to wiewah an([ SLOLZR-06]
fDescribe pStudents s h
trends wusi |t O
provided i |(fTldentify a
graphs val ues am
fEvaluate t| graph of d
with which| suggestdeld
mi ght be m wi th anoma
using the fSuggest po
microscope| explanatio
phot omicro{ anomal ous
Students s|TAssess whe
t o: results ha
fiCal cul at e replicated
with the ¢
of signifi{fAssess whe
using quan|{ range oft hwe
results or i ndependen
compare ob{ and the
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Gr adleX X

Gr adXl |

feature

of bi ol
i ncludi
and dif
bet ween
mi croscop
speci mens
phot omicr o

S
049
ng
fe
S

r
p
e

Drawing con
[ SLOLIR-11]
From resu
observati
or infopoprm
student s
t o:

fSummatr h & ema
conclusions
iSt ate and
whet her a
supported
-make predi

| t
on
at
s h

the pattern
dat a

fSuggest ex
for obseryv
resul ts, p
and concl u

i ntervals b

val ueapweop
fAssess whet
met h onk acsfur
appropri at

dependent v
fAssess the
which sel e

vari abl es

ef fecGint & lo
make infor
j udg naebnotust :
0the validi
i nvestigat.i

-t he extent
dat a wsaad bte
the hypothe
much confid
put in the
Suggest how

i nvestigat.
i mproved to
confidemnesu

possi bl e

Benchmé&Erwk!l u:at e

i mprovement s

met hods

Benchmdrdke ng
suggesting

i fy sources
i mprovement

feval uat e

fl denti fy

techniques, i

experiment al

experi ment a
ncl udin
sources of

g
e

arrangeme

NS ==

error, random error a
fldentify possible cau
a conclusion

Suggest possi bl e i mpr

[ SLOLIR-12]

Within an i
anmhen usin
mi croscope
phot omicrog
students sh
t o:
Ml de
ran
i nv
und
sys
not
res
ran
af f
Ml de
sou
par

O Qo<
S-S50 ~—59 -
D ST o0oQ~™ 0

< o
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Gr adleX X Gr adxl Gr adXl |

fSuggest i m
to a proce
i ncrease t
the obseryv

measur emen
including:

-Usi mg mor e
effective
standraelde
variabl es
-using a m
accurat e
measuring
dependent
-usin s ma
i nte hles
val u

i nde

-col |

me a s
a me
cal c
fSugage
t he i
answe
for e
i nvest

W ~To03Ta

X =S Swn SO C DT D~ Q
< ~

® T

new .Den
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ChaptZ® r
NATURE OF SCI ENCE I N BIlI OLOGY
Students will | earn about:
The examples of sbhisnoeitchdt copercaxted hian affec
relation with other fields of science
Il n this chapter (13 Periods)
T I'ntroduction of Biology (02)
T Quranic view on devel.opment (6fL)Ilife on this
T Maj or fBiielldgyof (03)
T Biology as an Interdiscipli @Ry science
T Careers in Biological scien¢6g)
T Biological Met hods (03)
MAJOR CONCEPTS AND LEARNI NG OUTCC(
lL1ntroduction of biology
T Concept of Biology
122Qur ani ¢ dwivew opgment of | ife on this plan
T Point out Qustaonireviermdt nhet isammdy of Lif
13Maj or fields of biology
T Understand the major fields of biology
T Define with examples that biology has
Mor phol ogy, Cell biology, Histology, A
Taxonomy, Paleontology, Environment al
Devel opment al bi ol ogy, Parasitol ogy, P
14Bi ol ogy as an interdisciplinary science
T Rel ate that biology connects with othe
subject matter as well as interdiscipl
bet ween the below fields:

Bi ophysics,
Bi ot ec hnol-eocgoyn cammidc sBi o

Bi ochemistry,

Computationa

e




' ' | dzNNK O dzt dzy
F2N { A YyRKL

15Careers in biological science

T I'dentify the careers in Biology and ex
natural sciences.

16Bi ol ogi cal met hods

T Understand t he steps efc otgme t 9 wine rotf i fbii @
Observavoibesi Byp DeducReisounl,t SExperi ments
f Evaluate the terms Ahypothesi so, ntahteuorg
science with the help of exampl e.
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Chapaz2r

MOLECULAR Bl OLOGY

Students wil/ | earn about:

The mol ecul ar basis of I|ife, basic molecules r«
Il n this chapter ( 1FBer i ods)

T I'ntroduction t.o molecul ar B{(06#Abgy

T Protein (02)

T Carbohydrates . (03)

T Li pids (03)

T Nucleic acid (02)

T Role of DNA and RNA in proté¢i0R2)synthesis

MAJOR CONCEPTS AND LEARNI NG OUTCC
21l ntroduction to molecular biology

T Understand the concept ofbybiiondhlendiuscti rnyy/
organi zation.

T Outline the various types of common bi of
acid) i ndlocditngntshdinrsi de the cell and m

2. Protein
i Desctrhdestructure, function and sources

23Car bohydrates

T Understand the concept of carbohydrates
carbohydrates.

T ldentify carbohydrates as monosaccharid

24-Li pi ds
T Expltéhien structure, function and sources

25Nucl eic aci d

T Understand the structure of DNA uacsl eao tdi
base pairing in between the two helice
T Statfeun ditei on of DNA as carrier of here
T Understand the structure of RNA as sin
nitrogenous base overhangs.

26cRo|l e©O©NcdgnBENA n protein synthesis

1T Demonst rRiNtAeu moaws oastoonlefdbrng heredita
functional proteins.

T Outline how information in the DNA is
expression.
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il | earn about:
t hbd meltea bofl iesmzy mes i
reactions

that aatif eahi entzy me

n metfalearlziyaner e a

attenmvzywme acti vi

Il n this chapter 1@®eriods)
T I'ntroduction to metabolism (01)
T Enzymes and their characteristi{68g)
T Role of enzymes in metabolic a¢Oilyities
T Factors affecting enzyme.activi{(0Dg)
T Feedback inhibition (03)
MAJOR CONCEPTS AND LEARNI NG OUTCC(
3l ntroduction to metabolism
T Undermétabol i sm and its types. by provid
322Enzymes and their characteristics
1T Define enzymeschmdadésecisbecsheir
33Rol e of enzymes in metabolic activities
T Explain how enzymes help in metabolism.
T Explain the mechanism of enzyme action.
34Factors affecting enzyme activity
T Assess the factors which could influenc
35Feedback inhibition
1T Descri be comgetmpteitvd iavred i mdin bi ti on.
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CELL
Students will | earn about:
The cell as basic unit of [|ife
The structure and fplnamm&@minmalf cceellllss, 1 ncl uding
Concept of cell organelles and their role
|l denti fication of different types of <cell s.
Il n this chapter (4Peri ods)
T Cel |l (01)
f Structure of Ani mal and Pl ant ¢61ML)s
T Cytopl asmic Organelles of plant{O&hd ani mal ¢
T Cel l Specializati on (03)
T Division of Labour (02)
1T Concept of Stem celll (02)
MAJOR CONCEPTS AND LEARNI NG OUTCC
41-Ce l |
1 Describe cell as the basic unit of [|if
42-St ructure of animal and plant cell s
1T Ske#ancdhmal acned Ipsl,anptoi nt out different
Chromosome structure, mitochondria, ce
ani mal and plant cell s.
f OQutline structural advantages of pl ant

Centrioles,eand Lysosomes

43Cel |l specialization

T I'dentify diff(eMesndap hwlplescelfl ,ceddisder ma
cell, liver cell) and sketch their str

44-Di vi si on of | abour

T Understand the concept of division of
-Wit hin Cell organell es (Mitochondri a @
-Mulcteil  ul ar organisms (Muscle fibre an

45Concept of stem cell
T Concept of uSsepmcceall geascell

e
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Cell Cycl e

Students will |l earn about:
The comedpt cogfcl e

The process of cellul ar
I n this chapter

T I'ntroduction to cell

T MitosMsei asds

MAJOR CONCEPTS AND

T Descri be
T Compare

f Outline the

51-l ntroduction to Cell Cycle
T Concept of Cell cycl e
522Mi t osi s and Mei osi s

di vi si on,

cycl e

| dzNNX Odzf dzyY
F2N { A YyRKL

including mi !t
(07 Periods)
(02)

(9

LEARNI

mitediagesmoifosmi ¢ oasnd,
t h emiptroosciess saensd oniei osi s.
significance

of

mi tosi s

NG OUTCC(

mei osi s

an
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Chapaer
TI SSUES, ORGANS AND SYSTEMS

Students wil |l | earn about :

The structure and function of plant and ani mal

The role of organs in maintaining homeostasis
Thetructure and function of the major organ SYySs
nervous, endocrine muscular and skeletal systet
The Different organ systems interact to maintai
Il n this chapter (I1Peri ods)
T I'ntroduction to tissues, Or¢aa|ay and Systems
T Functional |l evel s of organi g@fi)on
T Ti ssues | evel of organizati ¢é¢02)
T Organ | evel of organization(02)
T Homeostasi s (04)
MAJOR CONCEPTS AND LEARNI NG OUTCC

611 ntroduction to tissues, Organs and Syst

f Distinguish between tissues, organs 4
622Functi onal |l evel s of organization

T The concept of emergent propemnppkseast

foll owi ng:

-going from organelles to cells

-going from cells to tissues

-going from tissues to organs

-going from organs to systems

-going from systems to |iving organis
630rgan | evel of organization

T Enlist the different types of tissue
human body.

f Discuss the different types of ti ssusée
T Understand the organ systems come t 0(¢
f Tabul ate disorders (Food poisoning, 1

di sease and infertility) with relatec¢

64Homeostasi s
T Concept of homeostasis and describe i
T Understand the various organs aonde9o¥yp
f Understand the various organs and syg

e
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Chapaea@ear

Bl OENERGETI CS

Students wi |l |l earn about:

Define metabolism and describe how it is relate
I n this chapter (07 Periods)
T I'ntroduction to Bioenergeti ¢61)

T Photosynthesis (03)

T Cellular respiration (03)

MAJOR CONCEPIEBEARNDNG OUTCOMES

711l ntroduction to Bioenergetics

1T Def i neenebrigpentdi d€ s role in understandin
organi sm.

f Discuss the role of ATP as energy cur

722Phot osynt hesi s
1T Describe photosynthesis in plants.

73Cel Il ul ar Respiration
T Define cellular respiration and differ
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Chapt8er O
Bl ODI VERSI TY
l ear

Students wil |l

The major taxonomi
species, genus, fa
I n this chapter

T Biodiversity an

of
C

T Hi story
T Taxonomi

A\

R ¥

n about:
c categori ecsl axndi ftiheatri arh aa fa «
mily, order, <c¢l ass,
(10 Periods)
d Classificat(Ddh

Classification
ranklsaasnidf ibg amtoimora 0 3)

MAJOR CONCEPTS AND

81Bi odi versity and
T Concept of

T Under stand the

82-Hi st ory of Cl ass

T Di scuss

ranks
three

83-Taxonomi c
T List the
T List the
T Under st and
T Understand t he

t axonomi
t he ncoommecrecplta toufr eb i snyosnti eanh.

Cl assi fi

biodiversity
advant ages

i ficati on

tbokeabsstocygtodn

and Bi
di stinct
c ranks

compl i cat

nomi al

(03)

LEARNI
cati on
and cl assi fi
of classi f

NG OUTCC(

ca
i C

schemes

classi ficat
domains into w
of classifica
cl assi

i ons of

phyl um ar
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Chapt9er O
FORM AND FUNCTI ONS OF PLANTS

Students will | earn about:

The basic structure and anatomy of plant cell s
The adaptations that allow plants to survive i
water, regulate temperature and defend against
Il n this chapter (13Periods)

T Miner al Nutrition in plants(02)

T Uptake of water by roots (01)

T Osmotic adjustment in plant (03)

T Transport in plants (02)

T Gaseous exchange in plants (01)

T Reproduction in plants (04)

MAJOR CONCEPTS AND LEARNI NG
91-Mi ner al Nutrition in Plants
T Understand the concept of miner al nutr
1T Categorize minerals nutrients of plant
1T State that ni tprogteeni n ssy mpladiantandc ma
formati on.

92-Upt ake Of Water by RooOt s

T Explain the internal structure of root
T Conceptualize transport and its needs.
930Osmoti c Adjustment in Pl ant

T Explain osmotplcamtd$ ust ments in

94Tr ansport in Plants

1T Describe how roots take up water and
t hi

1T Describe transpiration and relate
closing.

1T Describe temperature, wind and humidi't

1T Descri be mechanism of transport of wat

T Explain the mechanism of food transl oc

m
S

95-Gaseous Exchange in Plants
1T Descr ipbeoctelss of gaseous exchange i n pl

e
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96-Reproducti on

T Define repr
propagation

T Distinguish
artificial

in plants
oduction and
bet ween nat

propagation

its types, ase
ur al v e g elteaatvievse
(stem cuttings

T Rati onadpiome xhewiaseauaypeepfi oducti on.
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Chapilte@r

EVOLUTI ON

Students will | earn about:

The evolution and natural selection.

The popul ation ¢hangepecvat i oinmecazmd s .

I n this chapter (11 Periods)
T Concept of Evolution (02)
T Concept of speciation (03)
T Dar wi ni sm (02)
T Evi denocregsenodd ut i on (04)

MAJOR CONCEPTS AND LEARNI NG OUTCC
1AConcefEtvoOfuti on
T Understand concepts of evolution of 1|1
selection with exampl es

1@Concept of Speciation

T Concept of Species

T Concept of speciation

T St dthe sources of variations which can

1®@Dar wi ni sm
T I'nterpret t Mearswigqrisf iobasrece adfi ons made

1A-Evi deonfereg abBv el ut i on

f To understand the evidences of evol uti
-Pal eontol ogy (fossil record)
-Comparative anatomy (homologous struct
-Sel ective breeding and biogeography
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ChaplZ®r
HOLOZOI C NUTRI TI ON

Students wil |l | earn about :
The comMwudepti tofon

The structure and function of human digestive

I n this chapter (08 Periods)
1T Hol ozoic Nutrition (02)
T FunctiomendofroGleTof accessorf{dhgl ands
T Disorders of GIT (02)

MAJOR CONCEPTS AND LEARNI NG OUTCC

11-Hol ozoic Nutrition

T Concept of holozoic nutrition and its
and egestion.

1PFunctions Of &dceaGiarnRicl e of

T I'dentify the structures and functions
1T Concept of swallowing and peristalsis.
f Sort out the action of enzymes and oth
gastrointestinal tract and associated
T Understand why |l iver is secretory, met
T Understand the structure of a villus,

1B8Di sorders of GIT

T I'dentify the signs and sy nmprtecamhisme nctasu saer
the disorders of gastrointestinal trac
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Chaptar
GASEOUS EXCHANGE

Students wil |l |l earn about:

The concept of gaseous exchange.

The structure and function of the Respiratory

I n this chapter (10 Periods)
1 Respiratory Passage of Man (03)
1T Mechanism of Breathing (04)
T Respiratory Disorders (03)

MAJOR CONCEPTS AND LEARNI NG OUTCC(
l12-Respiratory Passage of Man
T I'dentify the air passageway and role o

l12-Mechanism of Breathing
T Understand the mechanism of breiaaphmag
T Differentiate between the composition

1B3Respiratory Disorders
T I'dentify sign and symptoms of disorder
and |l ung cancer
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Chaplt2r
Cl RCULATI ON
Students will | earn about:
The structure and function of the Circulatory
l ymphatic system.
I n this chapter (14 Periods)
T Circulation and Its types (03)
T Cardiovascul ar system (06)
T Blood and its composition (03)
T Cardiovascul ar disorders (02)
MAJOR CONCEPTS AND LEARNI NG OUTCC
13Circulation and Its types
T Understand the pathways of pul monary a
12Cardiovascul ar System
T I'dentidkegcanthe the structures and gener
system (CVS) .
T Explain the structure (external and in

13Bl oomdd it
T Recogni z
T I'denti fy
T Under st a

13Cardiovas
T I'denti fy
Myocar di

T Enl i st t

S composition
e and describe
cell types fou

nal shatwobkoad t

cul ar Disorders
common sign an
al I nfarcti on,

he har mf ul effe

the components
nd in blood and
ransporting med
d symptoms of h
Angina pectoris
cts of smoking

[
.
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Chaptltar
EXCRETORY SYSTEM

Student s

The concept of excretion
The structure and function of the excretory
I n this chapter (10 Periods)
T Urinary System of Man (04)

T Kidney Failure (06)

MAJOR CONCEPTS AND LEARNI NG OUTCC(

l14-Human Urinary System

T Recognize structure and general functi
T Understand the external and internal

T Understand structure and function of

T I'dentify the role of kidney in the fo
T I'dentify that how kidney works as osm
12Kidney Failure

T Outline the causes of kidney failure

Wi

earn

about :

5

S
n
r

(0]

a
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Chapl®r
COORDI NATRINDN CONTROL
Students will | earn about:
The structure and function ofabhdepeerpbesabkbyBseéee
The role of nteumgnandnptoaeassnitg i nformation
The process of neurotranmenti isemiomg amfd thtoev ner \ad d
The nervous system regul at elsudinng ctoloe dn mmlag esf bro
Il n this chapter (15 Periods)

1T Neuson (02)

T Nerve I mpul se (02)

T Refl ex action (03)

T Nervous system (02)

T Gl ands and types of glands (02)

T Major Endocrine Gl ands (04)

MAJOR CONCEPIEARNDNG OUTCOMES

Nervous System of Man
13-Neurons
T Concept of neuron, outline the types o
T Concept of stimulus and response with
1®2-Nerve | mpul se
T Understand the mechahiecsihrofcheeni cali mp @
neur on
1T Sketch synapses
T Concept of neurotransmitters
13 Refl ex Action
T Sketch out the involvement of the nerv
somet hing painfully hot and withdraws
1% Nervous System
T Understand the nervous system and its
1T Concept of central nervous system and
1T Define drugs and their effect on nervo
1%Gl ands and types of gl ands
T Concept of gland and differentiate bet
endocrine system.
1% Major Endocrine Gl ands
f List out major endocrine glands and th

e
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Chapiler

REPRODUCTI ON

Students will |l earn about:

The processes of r epr oduwcetxiucadn iam do rsgaxmuias msr,e pirma
The role of mgigenetioaplgpyddcvaerse offspring
Thetructure and function of gameetperso dauncdt itohne r ol
I n this chapter (10 Periods)

1T Reproduction and types of répb6dPduction
T Reproductive system and hor n6Ags

MAJOR CONCEPTS AND LEARNI NG OUTCC
l18-Reproduction and types of reproduction
T Concept of Reproduction, types of repr
T Understand the process of gametogenesi

l1®Reproductive

system and hor mones
T Understand the

rol e of hor mones in bot
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Chapl@er
I NHERI TANCE

Students will | earn about:

The patterns of inheritance, including dominant
genes< hamdnos omes.

Howgenetic variation and mutations can | ead to
The basic structure and function of genes, incl
Di stinguish between different types of inherit:
and-lsemxked traits.

I n this chapter (10 Periods)

T I'ntroduction to genetics an¢@dO08ene

T Mendalian I nheritance (04)

T Sex determination (03)

MAJOR CONCEPTS AND LEARNI NG OUTCC
171 ntroduction to Genetics and Gene

T Conce@edne,d all el e, genotype, phenotype
recessive.

12-Mendal i an I nheritance

T Understand the concept of Mendelian in
di hybrid cross.

T Correlate the Mendalian factors with <c

1BSex determination
T Concegpt ogsbme and sex chromosomes, desc
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DI SEAEED | MMUNI TY

Students wil |l

Describe the

Expl ain

Describe the

and the
Il n this

T Concept of

9 I mmune

T Vacci

earn about :

causes of dosrfasetsi,ouncdiugde aages nf «
the role of pathogens, including Vvirus:

bodydés i mmune response to pathoger
compl ement system.
chapt (16 Periods)

di sease, pathogefOa2and il l ness
system (05)

ne and Antibiotics (04)

T Di seases

(05)

MAJOR CONCEPTS AND LEARNI NG OUTCC

18Concept of Disease, Pathogen and Il Il nes
T Concept of illness, infection, disease
T List different types of pathogens, e. g
common di seases such as polio, typhoid

1&] mmune System
Concept of lisnmutnhe yr alnel of the i mmune
Concept of innate and adaptive i mmuni:t
components of human i mmune system i .e.
Types of i mmune cells in our blood and
State the function of adaptive I mmuni:t

18Vaccine and Anti biotics

T Concept of vaccine which helps to boos
T Descri be t hPeendiicsiclolvienr.y of

T Concept of Antibiotics

18Di seases

T Understand di-abpteeseaptai hstbhabeffects
T Understand cancer and its effects on t
T Understand Covidl9 and | ist the har mfu
T Understand that HIV compromises the I m
Acquired | mmbéiyadDefmec i( &n OW) .

1 Descri be i nfiencfteicotuisouasnddinsoenases and t heé
1T Define zoonotic diseases and give thei
1 Describe vector borne diseases with EX
T Enlist allergies with some common type
T Understand plant diseases commonly pre
heal th and yield and thesugdmreanaenent .

e
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Bl OTECHNOLOGY

Student satwout : I earn

The application of biotechnology in various fie
The principles of genetic engineering and recon
and sequencing.

The process of gene c¢cloning and how it is used
The use of Dbiotechnology in producing therapeut
anti bodies, and growth hor mones.

The principles of synthetic biology, including

bi osensor s.

Il n this chapter (10 Periods)
T I'ntroduction to Biotechnolo¢92)
1T Biotechnology in Food and HéeB®IlI thcare
T Marine Biotechnology (03)
T Application of Biotechnology02)

MAJOR CONCEPTS AND LEARNI NG OUTCC(
191 ntroduction to Biotechnol ogy
T Concept of Dbiotechnology.

1
12Bi otechnol ogy in Food and Healthcare
T Understand with examples that food bio

especially in Pakistan.

T Understand with examples that medical
di abetes and cancer.

1T State the potential advantages that ge
agriculture, give some exampl es

1383Marine Biotechnol ogy
T Anal yze t he Dbbeincetfecthsn colfo gryar iwiiet h t he hé

1%Application of Biotechnol ogy

1T Describe the bioremediation can help u
exampl e.

T The concept and applications of indust

e
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Chapie@r

Bl OSTATI STI CS AND DATA HANDLI NG

Students will |l earn about:

Thkei ostatistics and explain its role in biology
The process of collecting, organizing, and anal
Thearious statistical met hods wused in biology,
and hypothesis testing.

The i mportance of proper data management, inclu
Theata can be represented graphicalplyogtsncl udin
I n this chapter (10 Periods)

T Biostatistics and its uses (03)

T Central Tendency (05)

T Data Coll ection (02)

MAJOR CONCEPTS AND LEARNI NG OUTCC(
21 ntroduction to Biostatistics
T Under stand biostatistics and its uses

2@CentTreanldency
1T Determine mean, median, and mode of gi

2®BData Collection
T Describe the techniqgues of data collectio
T Sketch a bar chart for a given set of bio
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Bl OLOGI CAL

W W

MOLECULES

Students will | earn about:

The structure and function of the four main
Car bohyld paRdeg ,ei Nwsc | eainadd aci ds.

The role of DNA as the genetic material and
The structure of DNA, including the doubl e
The process of DNA replication and its

The process of transcription and transl ation,
Il n this chapter (25 Periods)
1T Biochemistr @ gardi Zeetviedn .of (02)

T Main types of biological mol ec(D83}

T Role of condensation and hydrol(9&)s in

T | mportance of water in living 698)em

T Carbohydrates. (03)

T Proteins. (04)

T Lipids. (04)

T Nucleic acids. (04)

1T Conjugated mol ecul es. (02)

MAJOR CONCEPTS AND

of Dbiological
13-Rol e of conden
f Describe and

reactions f

11Bi ochemi stry and Level of Organization
1T Define biochemistry [/ molecular biology
1T Describe Briefly the different types o
coval ent bond, |l onic, hydrophobic and

122Mai n Types of Biological Mol ecul es

f Distinguish Carbohydrates, Proteinskinmn

or

LEARNI NG OUT C(

mol ecul es

sation and
dcawdeksathes
the making and

hydrolysis in |
btbebhdratio
breaking

I mportan

bi ol «
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141 mportance of water in |iving system

1T State the properties of water (highhea
of vaporization, cohesion, adhesion, h
ice) allows it to be the medium of | if

15Carbohydrates

Define caamdhygldaasielsy t hem.

Compare and contrast the propertiter mn
Compare the isomergd uxmdest ereoi somer s
Di stingui sh t heofprdopsearctciheasr iadneds .r ol e s
Descri bebgihyysosindide saccharides.
Describe the structure propertiecednhadl
and chitin. Role of glycosidic bond in

= =8 -8 -_a_-a_-2

16-Pr ot ei ns

1T Define protein, amino acid, recogniazne d
acid. Al so idenessgneisalenamiahoaadi don
f OQutline the synthesis and breakage of
T Justify the significance of the sequen
hemogl obin

T Classify proteins as globular and fibr
T List the roles of structural proteins

17-Li pi ds

1T Define | ipids

1 Describe the properties and roles of a

T I'l'lustrat esttrhuec tmuorlee c(unhaakri ng and br eakif
and a terpene

f Evaluate steroids and prostaglandins a

18Nucl ei ¢ Aci ds

19 Describe nucleic acids and mol ecul ar s
T Outline the examples of a mononucl eoti
T I'I'lustrat e pthhoes pfhoordnaetsitoenr obfond

T Explain the double helical structure o
1T Explain the general structure of RNA.
f Distinguish in terms of dfunRNA ons and
T Di scuss Dbgm&@entr al

19Conjugated mol ecul es
T Define conjugated mol ecules and descr.i
glycolipids, glycoproteins, | ipoprotei

e
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Chapt2er 0
ENZYMES
Students will | earn about:
Define enzymes and explain their role in
The role of enzymes in metabotattalregaedi o@asc@inadn
The factors that affect enzyme activity, i
Il n this chapter (10

T Enzyme and Structure of enzyme(02)

T Concept of Activation energy (01)

T Components of enzymes and thei0ddl e

1T Mode of enzyme action (02)

1 Factors affecting enzyme.activi(08g)

T Feedback inhibition (01)

T Classification of enzymes. (01)

MAJOR CONCEPTS AND LEARNI NG OUTCC(

21'Enzyme and Structure of enzyme.

1 Describe enzyme structure. |l dentify the
enzyme.
22Concept of Activation energy

T Define energy of activation and discuss
| owering the energy of activation.
23Components of enzymes and their role

T Differenti ate ancoonfga cttheerrsg hin.eee. tignpses pf o
coenzymes, with exampl es.
24Mode of enzyme action
T Explain the mechanism of enzyme acFibnM
compare induce fit model with Lock and

A\

T Explain enzyme cat al yrseiasctwiotnhs exampl e o

25Factors affecting enzyme activity

T Explain the effect of temperature on th
thermophilic bacteri a.

T I'nvestigate the effect of pH on enzyme
l' i ke trypsin, pepsi n, papai n.

1T Demonstrate that the concentration of e

26Feedback inhibition

R ¥

e

met ab

Periods)
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Descri be
Name t he
Categori
Expl ain

= =4 -4 A

enzymatic inhibitieeaampies.typ
mol ecul es which act as i nhibi
ze inhibitocempatotcoempebhhti bve

feedback

27Cl assi fication of

T Classi fy
hydr ol as
T Classify

enzymes

inhibit

enzymes
on the

es, i somer ases,

enzymes

on t he

i on.

basidaicdfastelse d
and | igases).
basis of their
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Chapt3er O
CELL AND I TS ORGANELLES

rn about :

Students will ea
& ,f umcatliuan ngf prokaryotic and el

I
The structureedrn
|1

The main subce ular organelles, including the
reticulampaGat gs, | ysosomes, and peroxi somes.
The role of the cell membr ane and describe its
Concept of cell signaling and its pathway.
Concept of stem cell and its types with advant :
Il n this chapter (18 Periods)
T Cel l is basic unit of living off8ani sm with 1
T Microscopy (02)

T Prokaryotic and eukaryotic cel [61)

T Ultra Structure of Animal and PDant Cel |l s

T Cell wall . (01)

1T Organell es of eukaryotic cell (07)

T Struaucet of <cel |l me mbr ane . (02

T Cell signaling and its pathway(02)

1T Concept of stem cell (01)

MAJOR CONCEPTS AND LEARNI NG OUTCC(

31Cel | i's Basic Unit of Living Organism wi

T Describe that cell is the basic unit o

(lrritabil Noyri MeobaboHOmeRespracd sgt iGo o)w

32-Mi croscopy
T Compare and contrast the working of a
on magnification, resolution and contr

33Prokaryotic and Eukaryotic cell s
M Differentiate between prokaryotic and

3-Wtra structure of Animal and plant <cell
T I'dentify the Microscopic structure of

3.-Gel | Wa l |

1T Describe the |l ocatiossgnechemianale odmpad
wal | and of mi ddl e | amel | a.

3-tructure of Cell Me mbr ane

1T Explain the structure of the cellstmedny

e




| dzNNX Odzf dzyY
F2N { A YyRKL

T Expl ai t e methods of membr ane transp
Facilitated diffusion, Osmosi s, Active

37-Or ganel |l es of Eukaryotic cell
M Describe the structure and functions o
Ri bosomes, Gol gi apparatus, Lysosomes,

Mitochondria, Plastids, Centrioles, Cy

38Cel | Signaling and its Pathway
T Define cell signaling.
1 Discuss the pathway of a signal from o

signal)

39Concept of Stem Cell

1T Define Stem cells and advantages of wus
T Categori z¢g pekisf fodr sntem cel | s

1T Evaluate the advantages and disadvanta
1T Draw the stages of Mitosis and Mei osi s
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Bl OENERGETI CS

Students wil/| | earn about:

The fundament al metabolism processes i.e.
stored in |living system by these processes.
photorespiration.

I n this chapter (3Peri ods)
T I'ntroduction of Bioenergetics (01)

T Photosynthesis (06)

T Cel IRselsapri r ati on (04)

T Photorespiration (02)

MAJOR CONCEPTS AND LEARNI NG OUTCC(
41-l ntroduction of Bioenergetics
42-Phot osynt hesi s.
1T Defphetosynthesis and explain the role
phot osynthesis

T I'dentify the two gener al ki nds of phot

T Describe the roles of photosynthetic p
energy

1 Differentiate between the absorption s

1T Describe the arrangement ofysdlamtnadsynt h

1T Describe theyevephpphomgh at i o;mh casnpdh ccry

T Explain the Calvin cycle (the regenera

43-Cel I Résaapiration

T Define respiration and explain the pam
conversion of pyaruvettheanomlt.o | actic aci

T OQutline the |ink between-Codnversion of

T Outline the steps of Krebs cycl e.

T Trace the passage of electrons through

1T Describe Chemiosmosis and Relate it wi

T Explain the substrate | evel phosphoryl
with the synthesis of ATP.

T Justify the i mportance of G3P in photo

f OQutline the formation of acetyl CoA fr

T Compare and contrast oxidation of fats

44Photorespiration

Define photorespiration

Outline the events occurring through p

Rationalize how the disadvantageous pr

Explain the effect of temperature on t
t e
Wi t

E

Outline process of C4 and CAM phot
to deal h the problem of photorespi

e
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Chaptser 0
ACELLULAR LI FE

Students will | earn about:

The characteristics and diversity of acellul ar
The replication and infection cycles of viruses
Compare and contrast the structure and functi ol
The i mpacts of viruses on human health and the
Met hods for controlling and preventing viral i
Il n this chapter (12 Periods)

T ViruBiesscovery and Structure (02)

1 Parasitic Nature of Viruses (02)

T Life cycle of Bacteriophage (02)

T Life cycllemnoufn oHduenfainci ency Vi rus(.02)

T Viral Di seases (03)

T Prions and Viroids (01)

MAJOR CONCEPTS AND LEARNI NG OUTCC
51-Vi r uBiescovery and Structure
T Justify the status of viruses among | i
T Trace theihius#ggschregiroftda scovery.
1T Describe the structure of a model bact

522Parasitic Nature of Viruses

T Classify viruses on the bases of their
T Justify that a virus must damgl @t é oistt s
T Explain a virus survives inside a host
T Determine the method a virus employs t
does not have a host to complete the |

53Li fe Cycle of Bacteriophage

1 Describe the Lytic and Lysogenic |ife

T Outline the usage of bacteriophage in
54-Human | mmunodeficiency Virus.

T Explain the |ife cycle of HI V.

T Justify the name of the virus i.e. ,-hdlH

cells as the basis of I mmune system.

T Reason out the specificity of HIV on |

T List the symptoms of AIDS.

T Explain opportunistic diseases that ma

1T Describe theailtabt menbs Al DS.

fT List some common control measures agai

e
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55Vi r al Di seases

1 Describe the causative agent, sympt oms
di seases: hepatitis C, herpes, polio a
T List the sources of trmewrstmismsd d ndifvgase
T I'nterpret how viral infections cause ¢
1 Describe the I imitations of the vaccin

56Pri ons and Viroids
1 Describe the structure of prions and v
T List the diseases caused by prions and
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Students will | earn about:

The world of cellular organisms that | ack membi
The differencdsunicrt i sotnr bcettureee nampd okaryotic and
The diversity of organisms within the domains o
Il n this chapter (2ZPer i ods)

f Taxonomy of Prokaryotes (02)

T Bacteria structure, ecology an@dO0OB)versity

T Modes of Nutrition in Bacteria(02)

T Growth and Reproduction in Bacf{eéedi)a

T | mportance in Bacteri a (02)

T The Bacteri al FI ora of Humans (01)

T Control of Har mful Bacteria (01)

MAJOR CONCEPTS AND

61-Taxonomy of Prokaryotes

f Outline the Taxonomic position of prok
in terms of kingdom moner a.

T Explain the phylogenetic position of p
T Justify the occurrence hoafbibtaacttseri a 1 n

62Bacteria Structure, Ecology and Diversit
T Draw a | abeled diagram of a generali ze
1T Describe detailed structure and chemic
protective | ayers.

T Compare cell wal-posdi f i eeragatsiGi ea mGa atme
T I'lTlTustrate with diagrams the great diwv
T Explain motility in bacteria.

T Describe with diagram structure of bac

6 .-odes of Nutrition in Bacteri a.

T Justify cyanobacteria are considered a
T Classify bacteria on the basis of meth
1T Differenti ate between the mechanism of
photosynthetic bacteria.

6 -Gr owt h and Reproduction in Bacteria

T Justify the endospore formation i n bac
unfavorable conditions.

LEARNI NG OUTC(

e
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T List the phases in the growth of bacte
1 Descr i bemedtihfofrdesp eod d ubcatcit cerr iian
1T Describe genomic organization of bacte
6 -I5mportance in Bacteri a
1T Describe bacteria as recyclers of natu
bacteri a.
1T Explain the use of bacteria in researc
1 Descri be common bacteri al di seases in
pneumonia; emphasizing their symptoms,
measur es.
1 Descri be common bacteri al di seases in
emphasi zing their sympt oms,6 mecaasuusraetsi.v e
6 .-Tethe Bacteri al FIl ora of Humans
T Define the term nor mal fl or a.
1T Describe the benefihusmaofs.t he bacteri al
6 -Control of Har mf ul Bacteria
T Enlist the chemical and physical met ho
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Chaptrer O
PROTI STA AND FUNGI

Students will | earn about:

The unique characteristics andarfeunucntiicoen sl uofarpr o
mu Icteil | ul ar .

The i mportance of fungi in the ecosystem, inclu

symbi oti c r edtahteronosrhg apnsi swmst.h
The diffeogfennutmoidteisoprandstsefeandl euafi

Il n this chapter (12 Periods)
T Prototists (02)
f Major groups of Protists (03)
1T General characteristics of FungD2)
T Diversity among Fungi (03)
T I mportance of Fungi (02)

MAJOR CONCEPTS ANDOUWTEQHRWE NG

71-Prototists

1T Explain protists as a diverse group of
only by exclusion from other groups

T Justify how protists are i mportant for

72-Maj or Groups of Protists
T Explain the salient features with exam
the major groups of protists

73General characteristics and Diversity of
T Classify fungi into zygomycota, amsdoagliy
di agnhfoesattiuaco es of each group.

7 -ldmpor tance of Fungi

1T Explain yeast as wunicellular fungi tha
becoming very important for genetic re

T Name a few fungi from which antibiotic

T Explain the mutualism established in m

T Give examples of edible fungi

T Describe the ecological i mpact of fung

f Discuss the pathogenic role of fungi

e
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DI VERSI TY AMONG PLANTS

R ¥

Students will | earn about:
Thel ant dominant the terrestrial environment ar
food and many other product s.
The diversity and i mportance of plants.
Il n this chapter (15 Periods)
T Nowmascul ar plants (03)
1T Seedl ess vascular plants (06)
1T Seeg!l ants (06)
MAJOR CONCEPTS AND LEARNI NG OUTCC(

8 -Nowascul ar Pl ant s
1T Descr i-vbaes ommwlnar pl ant s
T Explain the | ife cycl
82-Seedl ess Vascul ar Pl ant
1 Descrigeemetrrad f eatures
T I'dentify the division
Pteriopsida, Spermops
T Explain the | ife cycl
83-Seel®l ant s
1T Describe the gener al
1T Describe the | ife cyc
1T Describe the gener al
T Explain the | ife cycl
1T Describe general <char
fami |l i es Brassicacaea

(Bryophytes)

e of polytrichum.

S
of vascul ar
bet ween

i da

e of

pl an
vascul ar
(gymnosper ms,
ferns as exa

characteristic of

l e of pinus

characteristics o
e of angi osper ms
acteristics and e

e, Sol anaceae and
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Chapaer

DI VERSI TY AMONG ANI MALS

Students wil/| |l earn about:

The classification of animals and general <char
I n this chapter (20 Periods)
T Criteria of Animal Classificati(o68a)

T I'nvertebrates (10)

T Chordates (06)

MAJOR CONCEPIEBEARNDNG OUTCOMES

91Criteria of Ani mal Classification
f Basis of classification of ani mal s

92l nvertebrates
T Describe the general <characteristics,
Pl atyhel minthesAnislcihe& mi Mo lhlessca, Art

93Chor dat es

1T Describe the general characteristics o
and vertebrate chordates
1T Describe the general characteristics o

ma mmal s.
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Chaptler 1
FORM AND FUNCTI ONS OF PLANT

Students will | earn about:

The basic structure and anatomy of plant cell s
The significance of seeds and the different met
The basic processes of plant growth and devel o]
devel opment, and the role of hor mones

The adaptations that allow plants to survive i
water, regulate temperature, and defend against
I n this chapter (20 Periods)

f Nutrintipamnit s (01)

1 Gaseous Exchange in Plants (02)

T TransnpoPritant (06)

T Homeostasis in Plants (03)

T SupprorRl ant s (02)

T Growth and Development in Plan{®63)

T Growth Riespbasées (03)

MAJ OBRBONCEPTS AND LEARNI NG OUTCOME

1@-Nutrition I n plants.

T List the macro and micronutrients of p
T State the examples of carnivorous pl an

l1®Gaseous Exchange in Plants

T Explain the rmadlei ddes ttoimags wmae aind t he ex
T Rel ate transpiration with gaseous exch

1@BTransport I n Plant

1T Describe the xylem el ements in vessels
compani onr eclealtles tahnedi r structures with f
f Discuss the movement of water between
environment in terms of water potenti a
1T Describe the movement of water | ateral
pat hways.

T Explain the vertical movement of water
1 Describe the Mechanisms involved in th
T Explain the movement of sugars within

l1@Homeostasis i n Plants

T Define osmotic adjust ment.

e
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1T State movement of water into or out of t

T Explain the osmotic adjustments in hydr ¢

T List the adaptations in plants to cope \

1®Support I n Plants

T Describe the turgor pressure and its s
1T Describe the structure of supporting t

1®Growth and Development in Plants

T Define growth and explain primary and
T Justify the formation of annual rings
T Explain the influence of apical mer i st
T Outline the role of important plant gr

10dGrowth Responses in Plants

T Expl ain tmoe etmemdes inf pl ants in response
chemical s.

T Define photoperiodi sm.

T Classify with examples plants on the b
photoperiodism with reference to the m
T Explain the role of |l ow temperature tr
and perennial s.
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Chapl®r

HOLOZOI C NUTRI TI ON

Students will | earn about:

The structure and function of the digestive sy:

Common dietary and infectious diseases.

Il n this chapter (12 Periods)
1T Digestive System of Man (10)

Al i ment aSrtyr uccanuarlail and functional detail s,
1T Role of Accessory GI and (02)

MAJOR CONCEPTS AND LEARNI NG OUTCC

l11-Digestive System of Man

(Al'i mentary canal Structural and functio
1T Describe digestion; discuss mechanical
T Explain the process of swallowing. Exp
T I'lTlTustrate with diagram, the structure
mechanical and chemical digestion in t
T Ildentify the role of the nervous syste
1T Describe the major actions carried out
T Trace the absorption of digested produ
capillaries and | acteals of the villi

1T Describe the component parts of | arge

T Correlate the involuntary reflex for e

1PRol e of Accessory Gl and

T Explain the storage and metabolic role
1 Describe composition of bile and relat
T Outline the structure of pancreas and

1T Rel ate the secretion of bile and piamcr
hor mones.
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GASEOUS EXCHANGE

Students wil |l

The
|l mportant

structur e

I n this

T Respiratory
T Mechanism of
1T Respiratory

heal t h

| ear n

and
i ssue

chapter

System of
Transport

about :

functi on

Ma n
of

Di sorder s

MAJOR CONCEPTS AND

12-Respiratory
T Define the
T Describe t
system.

T Explain th

12-Mechani sm o
f Di scuss th

1B3Respiratory
T State the

otitis med
M Describe t
T List the

respiratory

System of
respirato
he main

e ventil at

f Transpor
e transpor
pi gment s

Di sorder s
causes,
ia) and | o
he di sorde

effects of

Ma n
ry s

structcomaplonfematsumdés h

i on

of
of
i n

t
t

sympt oms

wer Respiratory Tr
rs of lungs (emphy
smoking on respira

of t he
associated
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i
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wi t h

(12 Periods)

(07)
G&983
(02)

LEARNI NG OUTCC

ur face and | i s

mechani sm in h
Gases
oxygen and ca

it

and treat me

Respiratory
hazar do

[
.
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CIl RCULATI ON

Students wil |l | earn about :

The structure and function of the Circulatory
l ymphatic system.

Il n this chapter (20 Periods)
T Circulation and Components ¢003FLirculatory S\
T Circulatory System of Man (06)
T Bl ood Vessel s (03)
T Blood Pressure and Its Meas(@bD@ment
T Cardiovascul ar Disorders (03)
T Lymphatic System of Man (03)

MAJOR CONCEPTS AND LEARNI NG OUTCC(
13Circulation and Components of Circulato
1T Define circulidtsonypeystempdmdn the con

12Circul atory System of Man

T State the | ocation of heart and descr.i
walls of heart and rationalize the thi
T Trace the flow of blood through the he
1 State the phases of Heartbeat.
T Explain the role of SA node, AV node a
T List the principles and uses of Electr
13Bl ood Vessels
1T Describe the detailed structure of art
1T Describe the role of arterioles in vas
1T Descri be t-cvapirloll &r wyfs phiencters in regu
capill aries.
T Trace the path of the blood through th
hepatic portal and renal circulation).
T Compare the rate of blood flow through

13Bl ood Pressure and
1T Define bl ood press

| Measur ement
u
f State the role of b

ts
re and explain its
aroreceptors and vo

e
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13%Cardiovascul ar Di sorder s
i Define the term thrombus and different
T I'dentify the factors Causing atheroscl

f Categorize Angina pectoris, heart atta
di sease devel opment.

T State the congeal anaktdhearther mbl Emncti
1T Describe the principles of angiography
f Outline the main principles tbkacoremag
1T Define hypertension and describe the f
and hypotension
T List the changes in |ifestyles that <ca
1HFLymphatic System of Man

1T Describe the formation, composition an
T Compare the composition of intercell ul
T Explain the structure and role of | ymp
T Describe the functions of | ymph nodes

ti ssue. 0
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Il MMUNI TY

Students will | earn about:

The body's i mmune response to pathogens, includ
compl eme mtn dswhsvtaecei nes wor k and the i mportance
Thgeenetic factors can affect susceptibility to
The mechani sms of i mmune tolerance and autoi mmu
The role of vaccines in preventing disease and
including liinae tatvtagrewat eadh,d subunit vaccines.

Il n this chapter (18 Periods)

T First Line of Defense (Skin(0B)gestive tract
T Second Line ofspediehise Ddherf 86 h
T Third Line of Defense (The ¢ép8¢ific Defense)

MAJOR CONCEPTS AND LEARNI NG OUTCC

14First Line of Defense

T List the structural features of human
i nvasion by microbes.

T Explain how sebaceous (o0oil secreting)
growth and also kil mi croorgani sms.

1T Recognize the role of the acid of the
T Explain the role of the ciliated epith
bronchioles in trapping airborne micro

1#2Second Line of Defense

T Describe the role of monocytes, macrop
T Explain how Natur al Killer (NK) cells
1T State the way proteins of the compl eme
virusexnffecamng cel | s.

T State the events of the infisprematiorcy dre
T OQutline the release of pyrogens and th
temperatur e

T List the ways that fever affects micro
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18Third Line of Def ense

1 Define the specific i mmune system as p
power ful means of resisting infection.

T I'dentciefly sTebhd Bs components of the in

T State inborn and acquired i mmunity as

1T Differentiate between active and passi

1 Describe -thEel s-médi a€téd | mmuni ty.

1 Describe fckeél|lsolimeadnaBeéddymmunity.

1 Di scuss tcheel IrseclednldsfBiTh transpl ant rejeg

T Ildentify tvlhecpmade ©n @fs a means to dev

1 Describe the types of antibodies and t

anti body.
Expl ain th
Define al/l
Describe t

e role of memory cells in |o
ergies and correlate the sym
he autoi mmune di seases with

= —a =
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Students will | earn about:
Thduman body maintains homeostasis and the rol e
The structure and function of the excretory sy:
Il n this chapter (15 Periods)
f Homeostasi s (02)
T Osmoregul ati on (02)
T Excretion (01)
T Urinary System of Man (05)
19 Disorders of Urinary Tract (03)
T Thermoregul ati on (02)
MAJOR CONCEPTS AND LEARNI NG OUTCC(
13 Homeostasi s
1T Describe homeostasis and threeefefl @eamteatt
operate homeostatic mechani sms.
1T Rel ate the homeostatic mechani sms with
120smoregul ati on
1T Define osmoregul ati on.
1T Differentiate between osmoconfor mers a
T Explain the problems faced by osmoregu
T Explain the different methods of osmor
terrestrial ani mal s
18Excretion
T Describe urinary system and need of ex
T Enlist various nitrogenous compounds e
nature of excretory products in relati
18Urinary System of Man
T Enlist different organs of the wurinary
1T Describe the structure of kidney
T Rel ate the structure of the kidney wit
T Explain the detailed structure of a ne
T Explain the processes o0 fabgsloornpetriuolnara nfdi
and counter current exchange as the ev
T Explain regulatory mechanism invol ved
f Justify the functioning of kidneys as

e
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T Compare the function of two major capi

peritubular capillaries.
1%Disorders of Urinary Tract

T List wurinary tract infections and the
T Explain the causes and treatments of Kk
T Outline the causes of kidney failure.
T Explain in detail the mechanism and pr
1 Describe the principles and the proble

1%Thermoregul ati on

1T Defther moregexp@altaiom iansl need.

T Classifytaei malss sobdf bbldge dite@tt o @rndo t ehred
1 Descrirleg utl lag oriyn snarnaéfmogo rsgul at i on
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SUPPORT AND MOVEMENT

Students wil |l | earn about :

The structure and function of the Skeletal Sy st
of human

Il n this chapter (16 Periods)
T Human Skel eton (07)
T Di sor &&kred ed fon (03)
T Muscl es (06)

MAJ OR CONCEPTS AND LEARNI NG OUTCC(
ld-Human Skeleton
T Describe the structure of bone and com
1T Explain the functions of osteobl asts,
T I'dentmadiyntthievi si ons of the human skele

axial skeleton of man.
T Describe three types of joints i.e. fi
give example of each.

1 &Di sor dSekresl eotfo n
T Describe the disordsestspof sphomay| skeéelset
osteoporosis) and their causes.

T State different types of fractures (si
process of simple fractures.
1T Describe the injuries in joints (dislo

18Muscl es

T Compare smooth muscles, cardiac muscl e
T Annotate the wultrastructure of the ske
T Explain the sliding filaments theory o
1T Describe the action of antagonistic mu
T Explain muscle fatigue, cramps and tet
1 Differentiate between tetanus and musc

e
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Chapl@er
NERVOUS COORDI NATI ON

Students wil/| | earn about:
Thetructure and function of the nervous system,
systems.

The role of neurons in transmitting and process
The process of neurotransmission and how it aff
The nervous system regulates and coordinates bo
Il n this chapter (20 Periods)
1T Nervous System of Man (10)

A Steps involved in Nervous System

A Neurons

A Nerve I mpul se

A Transmi ssipmnt eorft iAzlt i ment ween cell s and

A Basic Organization of Human Nervous S\
1T Effect of DrCogsdonalNeowous (05)

9 Disorders of Nervous system an@Ob)agnostic t

MAJOR CONCEPTS AND LEARNI NG OUTCC(
Nervous System of Man
171-Steps I nvolved in Nervous Coordination
1T Recogni z receptors as transducers se
T Trace th path of a message transmittHt
T I'dentify grMuasncdsesasantdhe effectors.

e
e

12-Neurons

T Describe the detailed structure of neu
associative and motor neur on
T Differentiate between myelinated and wu

T Explain reflex action with the help of

1BNerve | mpul se
T Define nerve impulse. Describe the gen
T Describe the factors responsible for t

T Evaluate f rphme momaeamgp hoft hpeol ari zati on,
of neur ol emma.

T Compare the velocities of nerve i mpul s

1T Describe the role of | ocal circuits in
l14Synapse

T OQutline the structure of synapse. Desc

T Classify neurotransmitters as inhibito

e
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15Basic Organization of Human Nervous Sys

T Ildentifyompenmaitis of the nervous syste
1 Describe the architecture of human br a

brain along with their vital functions
T Explain peripheral nervous system, Ske
T Explain the structure, types and funct
T Explain the stfroctsmel andt adsnhetiwvwinsi on

1B.Effect of Drugs on Nervous System

1T Define narcotic drugs as agents that i

1T Compare the use and abuse of drugs wit
heroine, alcohol and inhalants | ike na

T Explain the terms; drug addiction and
and their adverse effects on the nervo

1T Describe the way how analgesic can red
addictive.

1®8.Di sorders of Nervous System and Diagnos
T Classify nervous disorders thesr(symep
meni ngtitust)ur al (tumor), functional ( h
and Parkinsonodos) .
T Explain thehprimpiopltaasodi agnosier@ouBE
scanMRInd
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Chaptéeér

CHEMI CAL COORDI NATI ON

Students wil/| | earn about:

The structure and function of the human endocri
regul ating body functions.

The process of ihnocrlnuodnien gs etchree trioodne, of the hypot h:
The effects of hormones on various target tissu
ti ssues.

The role of hormones in regulating metabolism a
and insulin | evels

Il n this chapter (15 Periods)

T Hormones (The Chemical MesséeOger)
T Endocrine System of Man (08)
T Feedback Mechanism (02)
MAJOR CONCEPTS AND LEARNI NG OUTCC(
18Hor mones ( TiMe sGlaeamiea gl
1T Define chemical messenger s. Define phe
1T Describe the chemical nature of hor mon
1Endocrine System of Man
T Locate the majohuemadoboidyengmandé&ei hor
functions; (pituitary, pineal, thyroid
T Enlist hormones of other endocrine tis
1T Rel ate the problems associated with th
1

Expl ain

18Feedback
f Outline
referen

stelte eneouryo r ol e

Mechani sm
the concept of
ce to Oxytocin

of hypothal amus.

FCeeesdcbraiclbke npeocshiatni
and negative fee
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REPRODUCTI ON

R ¥

Students will | earn about:

The processes of reproduction in organisms
The role of meiosis in producing genetical
The structure and function of gramebdecandn
I n this chapter (13 Periods)
f Human Reproductive System (09)

T Disorders of Reproductive S{¢y6REm

T Sexually Transmitted Diseasé®9?2)

MAJOR CONCEPTS AND

l19-HumaReproductive System

1 Describe the structures
f Outline the hormones whi
T Explain common disorder
T Explain the structures o
1T Describe the menstrual ¢
12Di sorders of Reproductive
T Explain common disorders
1383Sexual l y TDiasnesansietst e d

1T Describe common STDs ( Go

LEARNI NG OUTCC
of the male re
ch influence m
related to mal
f female repro
ycle and its h
system

related to fe
norrhea, syphi
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Chapie@r

ORGANE®OLUTI ON

Students will | earn about:

The comace@mtvio@fut i on.

The mechamiestmsc ovfargeati on and inheritance

Evidenceseffotubrgani concept of convergent and ¢
Endo mbiotic theory

Il n this chapter 15 Periods)

(
Lamarcki sm, Da-Davi wi simsamnd Neo (06)
Causes of Evolution (03)
Evidences of Evolution from Mol[(©6dul ar Bi ol of¢
Evolution of eukaryotes from p(ORaryotes.

MAJOR CONCEPTS AND LEARNI NG OUTCC(
2A-Lamar cki sm, Dar-lvamwismi amd Neo
T Explain the theory of organic evolutio
dr awbacks.
T ConceptDarfwiNreios m.

2@Causes of Evolution
T Explain that evolution happens due to
organi sms f ace.

2@BEvidences of Evolution from Mol ecul ar B
T Analyze the evidence of evolution that
1T Differentiate between convergent awd d

homol ogous a@nduanalregous

2®@Evolution of Eukaryotes from Prokaryote
T Descri bes ywmbei cethidoo t heory about the mec
prokaryotes
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Chap2®r
| NHERI TANCE

Students will | earn about:

The patterns of inheritance, including dominant
genes< hamdnos omes.

How genetic variation and mutations can | ead tao
The central dogma of mol ecul ar biology, which o
RNA to protein.

The basic structure and function of genes, incl
Di stinguish between different types of inherit:
and-lsemxked traits.

Il n this chapter (23 Periods)

T Laws of Mendel (03)

T I'ncompl et e Do nmAlnlaenlcees] oakhudi a@Gapd 8 )

T ABO Bl ood Group System (02)

T Rh Blood type system and Er ¢y0OBjyobl astosis Fr
T Polygenic I nheritance and EpPpDS8)asi s

1T Gene Linkage and Crossing Oyvéee)

1T Sex determination (02)

T Sex Linked I nheritance (06)

MAJOR CONCEPTS AND LEARNI NG OUTCC
211l aws of Mendel

T Define idcdbecithecgene as unit of inher
T Explain the Law of Segregation and 1| nd
pl ant .

T Rel at e tlmea elpeew deefnt Assortment to randg
mei osi s.

T Express | imitations of Independent Ass
22l ncompl ete Dominance,dMuilnampde Al l el es

1T Describe the exceptions to the Mendel 0

T Explain incomplete dominance and exemp

O6 clock plant.
f Describe coat col our -diomi amnatntclee aansgd an f &
i ncompl ete damimmarmneeand co

2BABO Blood Group System

1T Define multiple alleles with the examp

T Investigate tdei meiasiothsalf oas Ot he Uni ve
Uni versal reci pient .

T Enlist various human bl ood group syste
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2URh Bl ood

ype system and Erythrobl astos
e positive and negative blood
hy Rh incompatibility could b
easures to counter the probl e

t
T Rel ate th
T Justify w
f Suggest m

2b5-Polygenic Inheritance and Epistasis

1T Define gene interaction and relate the
1 Describe polygenic inheritance using s
anani mals (skin colour in man).

T List at | east five polygenic traits di
1T Describe coat color in Labrador retrie
modi fied Mendelian ratios.

26.Gene Linkage and Crossing Over

T Compare the terms gene | inkage and c¢cro

T Explain that gene | inkage c ourotveerrs mnondd
progeny.

f Suggest that |l inkage can be observed /
| ar ge.

2T7-Sex determination

T Explain the mechani sms of sex deter min
T I'dentify male and female individuals f
T Solve the geneti cXYprsekl e@lrad er enli amtae d otno

2BSex Linked I nheritance
T Describe thdimkmitdepti tafhceex

T Explain the inheritance of sex |inked
1 Def i nlei mkeexd i nher i tlainnckee d nanrkda dva A H anpkleddi 1
di sorders in human (colour blindness a
1T Descridhe nkekel Ynheritance in human and
T Expl at @ac hmiequ efsore mpmoogealenkAmmgi ecgnCleagi is

Vi lSampl ing.
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Chap2a2r

CHROMOSOME AND DNA

Students wil |l | earn about :

The concept of mBNArasl handdmeaapol ic

regul ati on.

Il n this chapter (16
T DNA as the Hereditary Materiak)
T DNA Replication (05)
T Gene Expression (04)
T Regul ation of Gene Expressi ¢03)
f Mutati on (02)

MAJOR CONCEPTS AND LEARNI
22-DNA as the Hereditary Materi al
T Narrate the experimental work

22DNA Replication
1T Definege®mNAcation and explain t
DNA replication.

T Narrate the work of Mesedcsmsne ramat iSu e hrl
met hod of replication.

1T Describe the events of the process

1T Descri be DNA stability and variability

T Describe the characteristicoverfl ggmiebegs
unambi guous, degenerate, and has

2383Gene Expression
1T Differentiate between the term
Define Central dogma, describe

1
T Explain the mechanism of transcription
1

processes

Periods)

NG OUTCC(

of

he

Ghatkk
proved DNA as the hereditary materi al

t hr e€

n

Expl ain why the I ength of transcri

the cytoplasm for translation.
Di fferenti ate between protein

Suggest possible ways in which
that synthesized 1t.

E |

S geneti
t he mec
leend €
synt hesi
the syn

of

O pu

e
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22Regul ation of Gene Expression

T State the i mportance of the regulation
T Explain mechanism of positive and nega
protein, respectively.

25Mut ati on

19 Define mutation and identify its cause
T Differentiate between natural and i ndu
T Justify most mutations are har mful

T Rationalize that mutations might be a
1T Describe the symptoms and causes of th
Kl'inefelterds syndrome and Turner 6s sy
f Descri be the symptoms and causes of so
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Chap2zr
Bl OTECHNOLOGY

Students will | earn about:

The application offibelod®,.chinmdlogdi ngn madi oiurse, &
The principles of genetic engineering and recol
and sequencing.

The process of gene cloning and how it is wused
The ubsieotoefchnol ogy in producing therapeutic pro
antibodies, and growth hor mones.

The history and current state of biological wal
The mechanisms by which pathogens are used as
routes, and virulence factors.

The typesdeay bmodleagni cal weapons, including biot
The principles of biodefense, including vacci n:¢
countermeasure research.

Il n this chapter (16 Periods)

T Recombinant DNA Technology (05)

T Genetically modified organi ¢8&

1T Gene Amplification and DNA PO&8H)iling

T Biological warfare (02)

T Genomics (03)

MAJOR CONCEPTS AND LEARNI NG OUTCO

23-Recombi ndaet hiD®dNlAogy
T I'ntroduce genetic engineering.
1T Describe plasmid as vector prokaryotes

f OQutline the Function of Restriction Enz
22-Genetically modified Organi sms

1T Def Gapretically modified organism (GMO).
T Explain the formation of human i nsulin
1T Describe how vertical food farms (soil
T Compare and contrast the advantages of

prevalent in Pakistan.
23.Gene Amplification and Profiling

T Explain polymerase chain reaction (PCR)
1T Descri be DNA sequencing and DNA profildi

23Bi ol ogical warfare
T Explain the role of biological warfare
T Explain how patweagpgems ama uddsegye daismfl orgo & ¢
i ncl udtioxgi dtse@ uwbliaot ovesGct @amsl. bi o

e

) e—
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1T Descri bedelfoesnsBeiso coul d work to protect
(vaccine development, diseases surveil!/

T Describe the ethical and societal i mpl i
i ssues related to biosecuruistey,r d snetaerrcnha.t

25Genomics

1T Examine the hype behind the comics figen
to what extent is it valid or overbl own

T Explain synthetic biology with exampl es
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Chap2ar
ENVI RONMENTAL Bl OLOGY

Students will | earn about:
The role of |living organismelian i omsihn psnbiet veme
biotic and abiotic factors.
The structure and function of ecosystems, inclu

individual s.
The effects of human activities on the environn
The methods used to monitor and manage environn
conservation.
The processes that drive the cycl imhgotods ymatth egi

cellul ar rees@omm@mdsgiotni,orm.nd

Il n this chapter (16 Periods)
T Components .of ecosystem (02)

T Biogeochemical <cycl e (02)

T The Flow of Energy (02)

1T Ecol ogical succession (02)

T Popul ation dynamics (04)

f Human | mpacts on environment (02)

T Majeoaosystems (02)

MAJOR CONCEPTS AND LEARNI NG OUTCC
24-Components of Ecosystem.
1T Define environment, population, c¢comml
f Describe the various modes of nutritdi
T I'dentify plants as producers that cor
of Dbi omass.

2%2Bi ogeochemical Cycle
1 Define biogeochemical cycles and | oc3g
cycl es.
T Describe thedewati ér cycl e in
1T Define the terms aquifers and water {
f Discuss the nitrogen cycle in detail

28The Flow of Energy

M Define different trophic | evel s.

1T Describe the | oss of energy between {

1 Describe productivity in terms of gr(
productivity (NPP).

T I'nterpret the pyramids of number, bi ¢

e
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24-Ecol ogi cal Succession
1T Define ecological succession as the
to compl ex.
1 Describe primary and secondary succe
1 Differentiate between xerarch and hy
on a bare rock starting from the sma
pl ant s.
2%6Popul ation Dynamics
1T Descechdreacteristics of a popul ation,
capacity, minimum/viable size.
2%H8Human | mpacts on Environment
T Explain the effect of growth of the
24-Maj or Ecosystems
1T Describe the major ecosystems of Pak
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Chap2®r
CLI MATI C CHANGE

Students wil/| | earn about:

The rgreeaoahouse gasmesphetbeaprdrtheir i mpact on
The evidence for and agai natcltulde ngx idatende oonf tc
ice corespuandsot her

The potenti al I mpacts of climate change on var
di stribution,amdgexatiooat pabhter sk,

The role of human activities, such as deforest
change.

The mitigation and adaptation strategies used t
and ecosystems.

Il n this chapter (08 Periods)
T I mpact i omhte change (03)
T Endangered species (02)
T Greenhouse effect (03)

MAJOR CONCEPTS AND LEARNI NG OUTCC
2831 mpact of Climate Change

1T Describe how climatic change i mpacts
1T Describe how cl i madearc htaingleo gcya ni 1 mpearg
pH as har mf ul effects.

2®2Endangered Speci
T Enlist species that have gone endanger

23Greenhouse Effect

T Define greenhouge eegaaheou.s eExdlf ®ict ,t lpeg ov
demonstrate this behavior.

T Describe the harmful effects of greenh
T Explain how cor al reefs are used as a
concerning ocean acidification
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Chapier

PHARMACOLOGI CAL DRUGS

Students will | earn about:

The mechanism of action of various drug <cl ass
antibiotics.

The factors that deter mi mel wWwdiugg eddd e,aciyo wtnad a

phar macokinetics.

The side effects and potential drug interaction
The principles of drug design and devel opment,
trial s.
The role of pharmacology in theotrdatumentoopr di
and treat a croomndgd ioofnsmedi cal
I n this chapter (10 Periods)

1T Drug Discovery (03)

T Antibiotics and Antiviral (03)

T Monocl onal Antibodies (04)

MAJOR CONCEPTS AND LEARNI NG OUTCC(

28-Drug Discovery

T Explain the drug discovery and develop
2&@Antibiotics and Antiviral

T Define 4 cl asses Ddtrnagy Blioneqgsi {@Eleone

and describe their mode of action.

T Define antivirals and Antiretroviral
2@8Monocl onal Antibodies

1T Descri be advantages of monocl onal ant:i
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Chap2@eér
STRUCTURAL BI OLOGY AND COMPUTATI ONAL BI OLOGY

Students will | earn about:
The studyiadifmemsei edthhaleestructures of biological
RNA.

The techni quesbiuosleodg yi,n-ri snicrl aucdyi entga IXI ogr ap hy, nucl
resonance specetlreocstcroopny naincdr ocsrcyoop y .

The role of structural biology in understandi nq
The computational bi ol ogy and explain its role
The application of computational met hods i n vart

systems biology and evolution.

Il n this chapter (10 Periods)
T Structur al Bi ol ogy (D
T Struceueami Babmoheotll es (04)
T Computational Bi ol ogy (03)

MAJOR CONCEPTS AND LEARNI NG OUTCC(
270-Structur al Bi ol ogy
T Define structur al bi ol ogy.

22Structur al determination of Bi omol ecul e

T Explain that structure determination o
1T DescriXYrahowrystallography wor ks.

2BComputational Bi ol ogy

T OQutline the online databases where bDbio
1T Descri be computational Bi ol ogy.

T Understand biological structurediovosgiemcd
including crop Iimprovement and pest ma

T Define Sequence and structur al Homol og
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Chap2e&r

Bl OSTATI STI CS AND DATA HANDLI NG

Students will | earn about:

Thei ostatistics and explain its role in biology
The process of collecting, organizing, and anal
Theari ous statistical met hods wused in biology,

and hypothesis testing.

The i mportance of proper data management, inclu
Theata can be represented graphically, includin
Il n this chapter (18 Periods)

T I'ntroduction to Biostatisti ¢63)

T Central Tendency (OB

1T Data Visualization and Expef{ilmment al Desi gn

MAJOR CONCEPTS AND

LEARNI

NG OUTCC(

28l ntroduction to Biostatistics
1T Define biostatistics and its use.
2&Central Tendency
1T Define mean, median, mode, standard de
T Calcul ate mean, median, mode, standard
dat a.
28Data Visualization and Experi mental Des
T Sketch a bar diagram for the given set
T Sketch error bars based on range or st
di agr am.
f Evaluate the appropriate type of figur
(bar diagramy @xies dd atga agmr,apxh et c
1T Design an appropriate experiment with
control wvariabl es.
T Make the appropriate chart with proper
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Being an integral part of the learning processgasment and evaluation tochrsimportanthapter of
the curriculum documenAssessment tool enables teachers not only vefifgents' learning buatlso
diagnose the shortcomings in the learning process.

Continuous Assessmentools:

i ng process in the classroom oangpht t o
o accomplish the above goal s.

Lab completion

Identification

Objective enhancememworksheets, quizzes, and tests
Diagram completion

Observation

Review questions

Classroom discussions

<K<K <K<K <K<K KL

Every c tbrarsieadu | tuanr g e t shoul d be donvwdemnuesd vdy coint
assessment . The usage of a s s easss newntt!l itnoeodl sb yc otvhe
obj ectaiswess studdleea t s .

Evaluation Strategy:

At ddompl @ft i tome e ueesxppamaasnhon!l d be dEwredyctledr nin
shoulad skelsyibsd eval uati omcsomphashmeat gmalys be tr
t abl et bdaiosvisr i bruetliaotni vaendi mport ance of the vari ou:

Learni ng DAssaa snsmd rotr We'gh't'ﬁ
Eval ua

T Knowl edge, Comprehensi on, Anal ysi s, 85 0%

T Skills of_CommunicatiD@m;,igInrhintgiEb(ipregi 05 %

I nterpreting Dat a: 10 %

T Sensmortyor Skills (Performing Lab Work
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Thfeol | owi ng weightinmgg i cuthdmmeeevadbuathenlearnni

For thdX Grade

Learning Domains for Assessment

DomaAi:dat ure of Science in Biology 6 %
DomaiMolBe Bubhbgy 14 %
DomaG@eéadhd Its Organell es 18%
Domab: i ssues, Organs and Systems 14 %
DomaEfvol ution, Bi odiversity and CIl ass§g 15%
DomaH:mor ms and Functions of Pl ant 20 %
DomaiMetlatbol i sm 13%
Tot al 1 0%

E Domain A
= Domain B
= Domain C
= Domain D
m Domain E
m Domain H
= Domain |
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For the Grade X

Lear Diom@i ns f or

A\

R ¥

Assessment

Wei ght
Eval ua

DomalXHu man Physi ol ogy 35%
DomaKi@oor dination and Contr ol 17 %
DomaliReproduction and I nheritance 20%
DomaM:bi seases and | mmunity 13 %
DomaN:Bi ot echnol ogy 10%
DomaSkBi ostatistics and Data handling 5 %
Tot al 1 0%
m Domain J
m Domain K
m Domain L
m Domain M
m Domain N

m Domain S




y &

For the Grade XI

Learning Domains for Assessment

DomaB:Mol ecul ar Bi ol ogy 14 %
DomaG@el |l and its Organell es 15 %
DomaEkvol uti on, Bi odiversity and Cl ass 10%
DomaFiAcel | ul ar Life 6 %
Doma@mr okaryotes, Protista and Fungi 8 %
DomaH:mor ms and Functions of Pl ant 11%
DomaiMet abol i sm 16%
Domaituman Physi ol ogy 20%
Tot al 1 0%

m Domain B
m Domain C
m Domain E
= Domain F
m Domain G
m Domain H
= Domain |

Domain J
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For the Grade XI|I
Learning Domains for Assessment V|\5/evla9|huta
DomaEkvol uti on, Bi odiversity and Cl ass 5%
DomalXHu man Physi ol ogy 20%
DomaKi@oor dination and Control 14%
Do mali Re pr o daurddnihcerr i t ance 22%
DomaM:Di s e a slensmuanni ot y 8 %
DomaNBi ot echnol ogy 8 %
DomaiPh&rmacol ogi cal drugs 2%
Domait nERvironment al Bi ol ogy 10%
Domai @l iQmat e Change 5 %
DomainSRructur al bi ol ogy and Comput at 3%
Domai nBBostatistics and Data Handl ing 3%
Tot al 1 0%
m Domain E
m Domain J
m Domain K
= Domain L
m Domain M
m Domain N
= Domain O
Domain P
Domain Q
Domain R
Domain S

e
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Th&xaminati on Boards' requi rements, regul at
pattern.

The question paper will not be based on a s
The ability to sol ve -oprrdoebrl etnhsi naknidn gp etrafsokrsm ni
asking questions about experiences from eve
receive enough information in themrtoespmps:
the circumstances or background. I n order t
apply the information and abilities covered

SI terminology and units wil/| be utilized g:¢
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| mpl ementing the Curricul um:

For Student s:

Hi gbepectations for performance transl ate into
For Parents:

Thorough awareness of the educational opportu
t heir

n
them | earn, adhti gioal sspofanthetsiee rewar ds k

For Teachers and School s:

Clarity regarding the goals that education shou
judgment when organizing activities and progr art

For the Education System

A duty to guarantee that the goals and princip
gualifications and that teaching, |l earning, an
obligation to guaranipeg ahdtohgachgrprofassiah.
prepare them for their role

For Society:

Assurance that kids are being given the tool s
become responsadvder ed tizeinsi, dweell &, successful
soci ety

I nstructions for Textbook Writing

T The l i terary mat er i al shoul d not be devel
As a result, the novel |l oses its consistenc)
a textbook to two or three attkacéh wkhkotcam o
and makes sense. There are one olreveviel eawdIhAr
series.

1T Attempts should be made t
objectives for that specif

1T Before the process begins,
and editors.

o i nvol ve t he san
i c grade and subj
the curriculum w

Tk
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Il n order to provide tedahers ndodmativadrenbas
addresses of pertinent websites and online |
of each chapter.

Text book boar der sahcoeutlad eo ftfrearn scpoalroe n c iXe sa nadf t
XiXl'l, which teachers can use to augment | ec
Thteext book board ought to release additional

Laboratory Manual

It should provide numerous | earning tools a
on the sci,endlidgdiectoileddspioda l and evolutionary
and function, it should have pictures and il

|l nstructor s Manual

It ought to include reading |ists and | essort
thorough outl i niempogdaalnt abejrencst,i vessmmary, an
software and audiovisual materials should al
The foll owing are things that authors shoul ¢
The textbook authors should retain and | i mi
outcomes detail s. The contents must be ti me
concepts | topics.
following are things that authors should c«
The textual content should be I imited and
outcomes by the textbook auftahcotrosr. nTahnea gceodn taec
the ideas | themes' designated periods.
A succinct summary of the chapter's conteni
beginning of each chapter. The introduction
the subject matter.
Every chapter should conclude with a recomme
help readers form the habit of continuously
Concept continuity ought to be achieved in
settings.
Science concepts should be explained in a we
Examples should be carefully chosen so that
To keep students interested, a textbook shou
Ayats from the Quran may be cited when appli
Before every chapter b e gda untsl, i nteh etrhea to udgehtta itlc
chapter.
There should be biology tidbits in every <c¢ha
not be included in the curricul um.
Every chapter ought to include the TendlkdTan
guestions that inspire critical and i magi nat
technical words glossary ought to be i1incl.
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pt Mapping: To help students relate new
d be created to illustrate the relati ol

Chapter OrganuUsziinngg aSycsothesm:st ent numbering scherm
chapter at first glance, then by conceptual he
of the most i mportant ideas at thdé oendachhehfapl

Criteria for the Selection of Learning M

Curriculum Devel opment Team (Biology) recommends
whil e selecting the | earning materi al

1. Do the materials fecscswesntamlbiqg eisdtadasnsa?nd/ or

2. Do the materials require | earnkesetoshkhielt 881
3. Do the materials incl u<eotvhaltird dand owaarli ead da ¢

based?

4. Do the mat e
5. Do e mat e
6. Do e mat e
7. Ar e he mat
8 e
[
e
u

als contain effective and engac
als continually revisit big ide¢e
als reflect a "developmentally
ials geared to the diverse abil
ulum program based on text al ol
bheddnfewneahngPogy

als encourage interdisciplinar.
Xperiences, i ncl ucixmpaegrfi @micley i 1

curr
al s,

mat e
t side

- — = D = = =

O — 5 0O = — = =
1

ctronic Instructional Materi al

today's digital age, electronic | earning re
viders ar e successfully promoting CoOUr s ewe
sonalized | earning patahwanyasn,a gasnseensts. meEndtusc,a t aot
easy access to extlensked constirecct omsalbfvicde
e Pakistan and other developing nations, th
ogth of electronic publishing as a viable al

(¢

T OTT M
>~ o® T S —
T X Q™ O

cant number of intermedi ate school st
hem wit hdiorpepcotretdu nlietairensi nfgo,r rsaetlhfer t har
hi eved-XbyaneXol nKvietretkitsn gi nthee dlXectronic fc
| at for ms sloiukeceldSB drives or online

oo0ooT >
— o =
QS ow
o —
o)
)
T O~ -

S i ke biology, di agrams and 1 mages
S ug-di me n i omrad s echita gtrharmesse ef f ect i vel
u nts with a c¢owoprde lpehresniovee nan d elrhsetr

nded to publish diagrams, i mages, and a
t n with printed textbooks. Additio
a edgeiazzenalagames, should be incl
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Suggestions for Assessment an

More Emphasis sho

Assessing what is most |Assessing what is easil
Assessinegtriuch ,urveal [knolAssessing discrete kno)
Assessing scientific uUlAssessing scientific ki
Assessing to |l earn whal{Assessing to |l earn whal
Student s engaged i n o] . .
work and that of other Assessing only achievel
Teachers invol ved i n

End of term assessment !
assessments
More Emphasis should b Devel opment aef e exmentns

al one

TeachHiemgning Program

Depending on the demands of teachers and stude:
any order. Teaching strategies and resources st
T show biol ogys aisemat ipfrioc eissquwifry rather than a
T use i-m@gsuedyteaching strategies whenever PposSs
T be stcuedartred, hel ping students draw their o
opportuni tanrsprfeoat ihcaendtso | mprove their motor

T demonstrate the idea using a | ocal case.

T Provide extremely direct, tangi bl e experier
fieldwork, | aboratories, and classroom sett
experience is not possible.

T offer fulfilling chances to apply scientifi
particularly common ones;

T offer chances to hone concepts through disclL
that will promote cooperative abilities;

1T offer chances to hone written and oral c¢comml

T use testing as a diagnostic as well as an aft

Teachersé Training and Refresher Courses

The teacher, who is the main driver behind the
and cwnsentn order to ensure biology education
benefi tsefrryamei nraiabonwts &yr dregqe nofgt echni ques

cur

T
T

e

ri.cul um
of fer chances for the i mprovement of or al al
empl oy testing as a diagnostic as well as at
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Al | phases of education involve ongoing curric.l
of upgr-adruwgc-pemawnidcenteacher education progr am:
not be acceptabl e and nthei fl etalreniinngs twouwd tdo rb ei si nm
gualified to handle the new curricula. The foll

Prrseervice teacher training institutions be str
demands of fast changing and developing world

Both content and methodekogycehbubhdnibegs.ovinec
effectively, content needs to be updatteedc hi nmngeudei:
that arendclteanmegsedyvi te training programs ought
exercises, classroom presentations, student en
frequent and reguwsl,aranwWorekslnEs onsemiumnadres, espe.

To provide teachers in need with i mmeeeiqautiep paeds
resource centers.

SALI ENT FEATURES OF THE CURRI CULUM
The curriculum wil/| provide us a big boost in

with the national priorities.

Configuration with the Rressttrruuccttuurreidn gS cthheemeN aotfi oS

was a | aborious process undertaken by the Mini
kept a concrete configuration with the reorgani
t he cnoautresrei al s, defining the | earning objectiwv
deadlines and assessment techniqgues.

The FocusTehde Acrwerarsi cul um's emphasis has been on
breadth, progression, customization and choice,

Reducti onThien Tlemamd:deci ded to exclude topics if

had no direct relevance to the student, i.e., i
with no change in expectedl athidenm swianhkdi ng; obfaea
vertical Il inkages; and t he guality of bi ol og\
compromi sed in any way.

A comprehensive | ook at the secondary to hight
breadth of each topic for the higher secondary
of instances were minimized.

e
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The suggested curriculum gives students a thor
in industry, research, teaching, medicine, and

Abstraction and mathemati cal reasoning start t
grades. We must refallineclfuscomeat Tédmptei ng ho @et
current revision.

A significant amount of knowledge consolidati or
result, a motif cam adpupearoXf ieguentXlly i n an 1| X
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MEMBERS OF PROVINCIAL REVIEW COMMITTEE OF BIOLOGY

bl YS 2F 9ELISNIa
Prof. Dr. Nasiruddin Shaikh
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Govt. College Hyderabad.

1 Ex. Vice Chancellor GCU & Ex. Principal Chairman
Public School Hyderabad.
Prof. Muhammad Saleem Mughal

2 Ex. Principal Member

Mr. Piaro Khan Saharan,
3 Ex: Director
DCAR Sindh, Jamshoro

Co-opted Member

Sayed Saleh Muhammad Shah,

Sindh Textbook Board, Jamshoro.

4 Ex. Deputy Director Member
DCAR Sindh.
Dr. Muhammad Junaid Khilji . N
5 Lecturer Working Teacher/
Govt. Worker Intermediate (Girls) College Kotri. Member
Dr. Fahmida Channa, i
6 Lecturer, Member
Govt. Girls Degree College Moro.
Dr. Javed Igbal, - - o
7 Lecturer, Member
GCU Hyderabad.
Mr. Muhammad Khan Gopang R
8 Assistant Subject Specialist Biology Member

Mr. Muhammad Nawaz Shaikh
9 Deputy Director
DCAR Sindh Jamshoro.

Convenor/
Secretary
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BI OLOGY CURRI CULUM ADVI SORY TE‘

Mi ni ster for Educati on,

1 | Mr Sardar HusGovernment of Sindh
. , Secretary for Education,

2 Mr Zahid Al Government of Sindh

Senior Chief Advisor (Curric|
3 |Dr Fouzia KhgSchool Education & Literacy

Government of Sindh

. Director,

4 | Mr Abdul |VIaJeDirectorate of Curriculum, A/
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