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Grade 11 Semester1

JsY) ol al) Juadl) - e (salal) Cial)

Introduction to Environmental Management

Learning objectives

Success criteria

CI,L'\S\ Jilaa

Ai) B0y (& Aadia z 6Y) Baa gl

danlail) CalaY)

1.1 Sustainability

Al 1-1

define the term sustainability
as the ability to meet the

Define the term sustainability.

DY plbane Gy e

Lol e dalain) mllacas Ciay 1-1
_)m\aj\ Slaliial duls QA‘G B_)Aﬂ\

1.1 |needs of the present without . . e )
compromising the ability of Al Joa )38 w‘-:ml‘ o2
future generations to meet Lelalial 4nli e
their own needs

Describe the impact of the Aolrisall e 5 laY) il Caay 0 | il 5oy ) sl 4 2-1
unsustainable management of the Uae ) 2e cduanlall va N1 3y |

1 |explain the need for the Earth’s natural resources, giving . Jjj sl

"~ |sustainable management of |examples. :
resources Explain why the sustainable Y Al Sue g e
management of resources is needed. ) sall dalxiieall
1.2 The water cycle slal) 3 )93 2-
Define the term water cycle. Melall 5o mlhias iz @ e e oL 5 53 3-1
ﬁr?]?g('jbﬁ) .the water cycle Describe how the water cycle can be elall 3553 0 5S3 O (S a8 Clay @
' both an open system and a closed Llaa Lilas o A gida Lalas Al e
1.3 |+ evaporation system. . . v .
+ transpiration . relall 350 AA) o)l aay o il e
. Describe these phases of the water - e
* condensation cycle: Al e T Y
* precipitation ' i o L.l
* interception e evaporation C-uj J *
e transpiration . walsie)l e
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e condensation
e precipitation
e interception.

Okl o

ol el e

1.8

Identify the phases of the water cycle pomy aslall By dal sy e ) 4-1
1.4 |interpret and draw diagrams | from diagrams. Ankaylads Fia Apkarladi o gy ons g iy
representing the water cycle D.raW and label water cycle el 35 cillalas s Ay @ elall 350
diagrams. ¢
1.3 Ecosystems dail) a3 3
define the following terms: Define the terms biome and M) dibial" Allias (e e A lallhiaal) Cayay 5-1
biome, ecosystem, and ecosystem, explaining any scientific oo Ul A LS ¢ i) LU ALl 5 isilaly) dilaial)
habitat terms used in the definitions. v i S
Distinguish between biomes and iy jal)
ecosystems, giving examples. ) Tt
Al o)y A Yl GRUA G e e
?ta’;e thefbiOtiC and athOtIC Define the terms biotic factors and ":\,3}:\;1\ d.q\}ad\" ‘#L.AAA ujz_“a ) J,)ﬁ) 3.3}.);1\ LSA‘JSJ‘ ‘)SA,_\ 6-1
16 actors or an ecosystem abiotic factors. Mg gadl e Jal sl o allail 4 gl
List examples of biotic factors. Agn Jalge Jo ABJidE oy o
List examples of abiotic factors. A e Jalse o Al Al ) e
define the following terms: Define the term habitat. Mn b mlhias G e AY) Clallaad) Co ey 5-1
1.5 biome, ecosystem, and Distinguish between ecosystems and Al Gl sall 5 il olaill o Sley @ plaill 5 Afba Y dakial
habitat habitats, giving examples. A elac) e @J\ o gall g ¢ sl
deseribe how biotic fact Describe how biotic factors can affect | sl Jol gall Jigi of (Say a€ Camy @ Jal sall i 4dS Coay 7-1
escribe how Diotic factors 1 an ecosystem in terms of: i e A aUAS Lall el i erall
1.7 |affect the number and the 9 . e O gl e sl sl e o 3 g
diversity of organisms found | the number of organisms dall clulsl) e o o5 s pllad J21a 52 e sl
within an ecosystem  the diversity of organisms, Al ikl ¢ 55 o Lee i
Define the following biotic interactions: AV Gl Ol il Catxy @ celal) e dbial jail] §-1

outline examples of biotic

(e | aaliie (4 gaall
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interactions limited to:

» competition (inter-specific
and intra-specific)

* predation

* grazing

intra-specific competition
inter-specific competition
predation

grazing.

Describe the following biotic
interactions, giving examples of each:

intra-specific competition
inter-specific competition
predation

grazing.

gl Jah dudliall o

£ 5Y) O dudlidl o

ool Y1 e

R\

glac &e ) 4 el e al) Caay
gt JS e Al

& il Jalsdudlial o

£ 5Y) Cm dudliadl o

ool By e

=N .

Oy e sill Jaly) dusliall o
(&\}'&\

ol 8y @

g"‘)ﬂ °

identify and describe the Describe the four main trophic levels | Gyl G 81 36030 il siasall Couny Ll COle i) Caay 5 2ay 9-1
biotic |nte:[re(1jcfuops o chai in a food chain, explaining any oo U AL 20 Aluldl 3 L3 ool Aliedll
represented in 10od chains scientific terms used in the ) R . . . - e e
and food webs (I|m|ted to description. _u...aﬂ\ ‘_,,A FIPREGIA W\ Clallaadll \_).;.a.\s.q) c@.}\dﬂ\ «_1\5..\“&\_5
competition, grazing and ] ] . 4 e dua Cols Ll ) yiaY g Adliadl
predr;tion), ingcluding using dentify examples of organisms within | £ dSu 4_1;‘_,1_\_,15 e A.LA‘ Jh" Wu» Jﬁ.\y’: e
the terms trophic level each trophic level from a food chain or Al A%l ) 4l dlude (e ke plasiul ey A Lay (o= 5
producer, primary consumer, food web. 4013l Judlall 8 2ol clBBle dasy ) 5 gl Glallaias
{g |secondary consumer, tertiary | |dentify feeding relationships in food ADIR] IS (I sV llgiall g oxiiall 5
consumer and decomposer cha.ms and food webs. N ALl glac| " Jla o ~ll oy Agisall o ‘ng_-m\ Algisall ¢
Define the term decomposer, giving G e Y M) oLl ade s 7y Jlaall o )
examples. = =
s Al
Explain why decomposers do not T .
belong to a specific trophic level. Al A5, m: 'L'L”J‘L:s"s\u“:
Describe how the complexity of a food T LR
web relates to the stability of an
ecosystem.
explain how energy is lostin | pescribe what happens to energy at s siae JS A ALl Caasy L Cauay AL s das - ok |10-1

1.10

food chains

each trophic level.

Explain what happens to energy at

e

ldal) Al
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each trophic level

Explain why energy is a limiting
factor in a food web or ecological
pyramid.

s JS (8 A8l Caany Le =yl
e

8 2o Sale AL e ] a7

(R aA Sl Alae e

' Define the term carbon cycle. MO 8B 5" mllaias i Bl OR W E e | ]-]
ﬁi?jé'.tr)]z tS:ir?;r’;Egncﬁﬁw?éal Describe the carbon cycle, including O lly L (g KU B 93 Gy Y el aladi ¢l
) . the carbon stores and the processes [P e P i
: Ll ) s il Clilaadl 5 ) 5a <)) P Jial) Aglanl 200 1)
1.11 |equations for photosynthesis, | i,4¢ resylt in carbon flow between g2 Al Sleledl 02 8 L'?_‘}A, o
aerobic respiration and stores. LA s S O a5 (A sel) il 5
combustion of fossil fuels - . 3 .
| | |
(limited to CH4 and CgH1s) e L
.(CsHis s CH4
interpret and draw diagrams | Interpret diagrams representing the 350 Jid Al Apdasdadill o g Hll sy Adadadi L gy s pag mdy | 12-1
112 representing the carbon cycle |carbon cycle. s Sl OS5 e Jia
Draw diagrams representing the O Sl By 90 Jiad dgdalads U su a2
carbon cycle.
light energy for photosynthesis | Photosynthesis. REEPRA| o el Jiial) ylanl 2 gl
describe and explain the effect State the I|m|t|ng faCtorS Of M\ U‘“’J SJM‘ d“‘}’J\ ‘)SJ" LL“\}’J‘ ‘).\.Ii:’ Cﬂ} LJ.\A;! 14_1
of limiting factors of photosynthesis. wisal [ Ley 5 seall Jeiadll dleal 00adll
1.14 | photosynthesis including Explain the effect of limiting factors Jara Ao soasall Jal gl il a3 28] A6 3 g el ey
w_atgr, colncer.\tratlor} of carbon | on the rate of photosynthesis. .. L 1 . XTI . |
dioxide, light intensity and s pall Jiadll dlee da g e gl 3ad g G X
temperature 3ol all
describe the carbon cycle, Describe photosynthesis, including Gy 8 Loy A guall Jiiadll dlee Caiay i e ey S0 5y 50 iy 11-1
including using the chemical | ysing word and symbol equations. 230 5 Adalll Y abaal) alaiod s o
1.11 |equations for photosynthesis, s § ¢ Y aleal) aladin) @l

aerobic respiration and
combustion of fossil fuels
(limited to CH4 and CgH1s)

Describe aerobic respiration, including
using word and symbol equations.

Gl A Lay A sl il dlae Caay

A el g Aadadll) Y alaal) aladil

(o peall il Eland HLa
Gl a5 il sel) uiil 5
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e 1 aaiia) (5 siall gl

.(CsHis s CH4
Name the main types of doal) s e dp )l 1Y) SN Jiadll lee of a8 8 | 1571
explain how photosynthesis on|photosynthetic organisms found on 5353 sall 5 guall Jiiail) Aylamy 565 Ghs Al e i gl
land and in the oceans is a land and/or in the oceans. u | \ /i jS, e x . o T ‘
115 vital part of the carbon cycle |Explain how photosynthesis affects T ’ ,“J; o d PU} =
"~ |and has an important effect on | atmospheric carbon dioxide Soall Jiaill dlee i oS~ iy pee G Ly 50 N3 ) 50
carbon dioxide concentrations | concentration. Gl 8 G s )SI 2T 3G 3 5 e 058 2l 3G 380 5 e
in the atmosphere by forming | o, . ot s
carbon stores REETN DA (e sl DRl &
O 8 OB (5SS
Describe how fossil fuels can be either 35850 058y O Sy S g Gy 8l s S5 g0 Cauay | 1141
e g iy [k or A stce | i o S| ) S
Describe the combustion of methane « s e Sy{ e vl . . . g o
1.11 | equations for photosynthesis, |and octane, including using word and ld (8 Lo GUES 5Y 5 el Gl s oy o) 5 S puall Jiail) dlaal
aerobic respiration and symbol equations. Ay el Audadll) i alaall alasiud 258l 3 yial g 5l sl
combustion of fossil fuels CH e |y " 9|
(limited to CHs and CsHs) 5 CHy = 1 aitn) (g 8
(CsHisg
define the terms carbon Define the terms carbon neutral and "S5 S Al Allias Caey sall pallhadl Gty | 16-1
1.16 nedtelandnetzere gettlz'rior.lo carbon neutrality can be gl afwy‘ < ‘;j S s S
: utli w car utrality QU ] et s B ]
achieved, with reference to carbon ot d”. T T T @ !
sinks and carbon sources. O G jlas ()5 HLEY) ra
_c_)JL.a.q‘g
describe and evaluate State the main sectors for carbon iU Bl sall 4t )l CleUadll SAy Al st il 3y ey (1741
techniques to achieve net zero |emission in the Sultanate of Oman. Olee Alalus b 45 1) 6yl ey
1.17 Describe and evaluate techniques to )

achieve net zero in the Sultanate of
Oman by 2050.

Glleny) la (328s5 CLAET Al g Cluay
ole Jslas clae Al i (5 jinal
2050




Environmental research and data collection
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ULl aan 9 Al & gal) ;ALY Bas gl

Learning objectives Success criteria gladll ulaa doadadll Calaad
2.1 The scientific method alad) mgiall [-2
_ Define the terms scientific method, Ll meiall -3iy) Cilallaadl) Ca” i . 1-2
describe how the hypothesis, data and observations. o Sl :u\ . u):u * gl (el CaS Couay
scientific method _ : o~ - 5 ol 5 Apa Al o el sl
y involves the interplay Describe the steps in the scientific ol zgiall il glad Cainy o = ey
' between observations ~ |Method. L . . Sy &
and the formation, Explain why the scientific method includes | 435 48ls (alall meliall Gaaly el 7 5l @ lalial g Sl Hdll
testing and evaluation of | 3 feedback loop. . Lo asiis
hypotheses Anal T
plan investigations in Define the terms qualitative data and "ie gl Ll Allhias oy o 3-2
which variables are quantitative data and give examples el Aial 2 Uac | e A< el L oy Dleliativl lalady
2.3 controlled and relevant to environmental science. e - il 2 il il T
quantitative results are Al aley dla Sah A G
collected Apasl) il
State the relationship between a el gdus i udliall SN e 2-2
hypothesis and a prediction. . . sl Sl fll ey
5o |formulate hypotheses ?/p P . Bayad) guda il e 220y @ - ; L) f “J\i;M\
: based on observations |List the features of a good hypothesis. Ayl iyl 5 el ity o Ll gl @
or experimental data | yse observations and experimental data L o il il A o] Az il
to make or improve hypotheses. e .
B Sl i+ |l et |2
54 |independent and | * N [PRT E-NON e SN Al iaiall 5 il
' dependent variable and |ldentify independent and dependent ol el vl el el el 1oad de o .
identify each type ina | variables in investigations. R A \7 n e A AT A ijf“
given experiment Slelatin) b Adaa
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plan investigations in Define the term control group and give "ialall de ganall" mllaias Cayny @ L oy Dileliadinvl lalady 32
which variables are examples relevant to environmental . . ST el T
controlled and science. AL e :d'“‘ w0 T = | \'_d\
o el e 0 el . ) il

ggﬁlg(t:ltfélve results are Explain why control groups are important @ = el dpeh ‘_m CJ”" &

in investigations. Do latinyl

Define the term control variables and give ey Ml Gl il Cﬂ‘““"‘ i

examples relevant to environmental Al alay Al &ild ALl

23 SC|e|nce. h o Le loaiinl (5 sing o Jlcia) .y

Explain why an investigation would have ]l vaie]l e dabid e slae]

different numbers of independent, W A f”h

dependent and control variables. Al &l el 5 Al Gl aaiall

Plan an environmental investigation that ‘—"J—"—’-“ Oy (A ebatinl Ly

produces quantitative results and includes Ualia | 7ppaia g Aall ol i 5 Aldiisa

both independent and dependent 1S il 3N el o 17

variables and at least one identified A8 I Sy ) e TRy 1aas

control.
interpret data to State the purposes of graphs, including Al AR aladind (e a pall SY 13) Le 2dad bl jldy 5-2
determrtine wr;e;cheﬂr] they |reference to anomalies. SALEN ) ) 5 lay) ey b Ly o PSRN
support or refute the Describe the types of numerical data that i A L. q. I PO
hypothesis being tested | can be represented with bar charts, pie o < MJ\ bl gl - LR G Rl

charts, line charts and scatter graphs. e YL Sl Jaall JUA (e Leliad

Describe the steps to interpreting a chart or L..f"\f-"-'j‘ il 5 (g i) Lf"\*‘j‘ Jiaill 5

graph. . el Sl Jidll g ¢ Jadll

2.5 List terminology that can be used to i gl lalada st )l gl Coiay

describe features of charts or graphs.

Determine whether data support or refute
the hypothesis being tested.

K o alleadly Al i,

S claladdll Cilas Caa gl Lealadiinl
Al SOl

Uaai gl ae i bl calS 13) Le sasy
L sl oy Al 4yl
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explain how limitations | Define the term limitations and give alial ellac) ae "Claaaa xllias (e @ Giladaall (go58 Cas ~ 6-2
in the measurement of |€xamples relevant to environmental Al alay dla il pe ) Slbadl Ll (A
data lead to uncertainty |SCl€Nnce. (a8l o5 s (A Ll &u—'ﬁ-\”
2.6 |inthe results Describe how the sample or sample size = UJS"U.U RS = e T
can be limitations. Slaaaall (e Al
Explain how limitations in investigations & ) a5 ) (S S 75 e
can lead to uncertainty in results. 2l 8 cpadl aae ) Glebadiny)
define the terms reliable |Define the term reliable data. A8 5 gall UL mllaias CaTay @ :opnlbhiadl Gy 8-2
f‘h“q bias _:;_nd expltaln Explain why reliable data is important for 48 5 gl Ul Lpeal s 2 55 @ z s padll 5 48 5 gl
eéir significance to environmental investigations. PUPRRTIO el ] Leciseal
2.8 environmental Evolain how bi g W Pl Yo Al Sl batinl e A Lagizan]
investiaations xplain how bias can reduce the reliability i M el S LA o v Al
I of data, giving examples. o dhau . T C}“ ¢
describe how a Describe the role of repeated observation Sl plagia) g daadd) jaCaay o 7-2
hypothesis that is and investigation in transforming a Ayl ) A il Jy st G il Ko oS Caay
B . AN -
investigation can slaiinlls id";)“n u:u%
become a theory Akl sl
2.2 Collection of environmental data Al e e 2-2
. State the features of a sample which mean Jaiat! Lealadind oS Lo diie Gilas SNy @ . 9-2
state that sampling it can be used to represent a population. Al . iy > > Cladl ful o) Sy
2.9 |strategies are used to P pop Cdglaldclaa C‘u s )-wu s
collect representative UL raad 22205058 Gkl
data el
Define the terms random sampling and M3 glial) Al Allaiaa (5" Cadgh cal > )i -
explain how random systematic sampling. P ) Y 4_‘:{-’ * Al - . ?JA&; 102
sampling and _ _ Maadaiiel) Al Giliial) aaa Laad) i
2.10 Describe random and systematic:

systematic sampling
strategies aim to
ensure samples are
well distributed with a

e point sampling
e line sampling.

' eﬁﬁ‘){\j@\jﬁﬂ\ L e

:\T}Jaﬁﬂ\ C'.:Lwd\cn; o

Gliial) a5 430 glall
s Olaa ) dadatiall
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low risk of bias Explain how random and systematic Glisall pen Sl o) Josi aS - 100 @ QS ae da JSG Clisall
sampling strategies: ol Aalatial) Ciliml) gan 5 A0 sl Omadll s
e ensure samples are well distributed aa JS ciliiall )5 Jlaa
e decrease the risk of bias. T
el jllae Qi
desce anacxplan | oS o Ao e ] S A
fac.:torgllnﬂuencmg the strategies. A0 glall Cliial) aan  Shail i) el el sall 7 i s G
suitability of random daiiall e e
2 11 sampling or systematic |Describe how to determine the minimum or C e (sl i) 2ae e e o
' sampling strategies for |maximum sample size needed. e e R e 5l Al gaial) Ciliall pan
different studies Explain how to choose a sample size. st Al paal o) ¢ Al bl jall dabaiial)
including size, ease of L s L | g - . P
access and knowledge Ledie pas LIRS % o U sgrs s paall Lanaia
of the environment Al 48 el g J gaa ol
Evaluate the random and systematic Cilial) BAENE | B R VPN P TR 12-2
evaluate the choice of | sampling strategies chosen for familiar — j | » N Sha) yia) LAl
random and systematic Contgxtg 9 A gllal) i) |5 4l sl &A; o )“J . ‘Lm
2.12 | sampling strategies in _ il pan sl il LSS1 AR Lalitiall 5 400 sliall il
familiar and unfamiliar | Evaluate the random and systematic B A 5 Il sl
contexts sampling strategies chosen for unfamiliar e QL 8 dalaiiall 5 400 gl 24 L
contexts. 4 Ll RPN
describe techniques Describe benefits and limitations common | 1 4< jidall Cilaasall s 3 gill Cany @ deadinual) Clpdl) Cauay (1322
used to collect sample |to all sampling techniques. .y ... Ll bl y
data Describe the method for using quadrats, ‘:ﬂ\ i‘;j:ﬁ RN TR
including open and closed quadrats for T d ¢ "
213 random or systematic sampling. Cilay yall g 4 gidall Gy pall Gy 8 Loy

Describe the benefits and limitations of
quadrats.

Describe the method for using pitfall traps.

Describe the benefits and limitations of
pitfall traps.

Cliiall o 400 gudial) i) pand ddlaal)
Aalaiiall

Aol Clay pal) Glaasa g 29 68 Caian
A AN dlad) aladii) 48y jha Caiay
S il dilaall Ciladsa g 23 b Chuay
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Describe the method for using sweep nets. Shal Al aladin) 44 Hh Cany o Sl Cladae g dl g Caay 1422
Describe the benefits and limitations of Ll ydald) Adlisal) il N
sweep nets.

bia) Ll Gladsa g Xl hcany o
Describe the method for using kick b waall

sampling.
. . SO Gl pas aladiud 43y b Caay o
2 14 |describe benefits and | pescribe the benefits and limitations of kick S o t““e )L .
I|m|tat||.onst of:nfferent sampling. SO Gl e Glaaasa g 2l d Coay @
sampling techniques . s e (e s .
Ping g Describe the method for using capture- — Ao pa A48 aladiul ‘“—’)j“ e
mark-recapture. Al 2l sl
Describe the benefits and limitations of —ddle a4 Aladaa g Ml d Cny @
capture-mark-recapture. Ay 2o - éﬂ:;
Select, with reasons, a suitable sampling S0 e Apnlial) el pes A0 Ay @ e A3 a0y ¢ Uiy 15-2
technique. Ly il paad danlic Glie
Use sampling techniques as part of an a e el i) TR dad)
215 :E:factt)lgnsirlaspelir?g environmental investigation. Coe g &‘;:‘ ?3“;‘-\‘ ° e
technique to collect Design a table with appropriate headings ) i ,;
environmental data and units. Glas gl g G liall aaaly Vg3 aeiay @
Alial)

Record data in a table.
Ao St daw o
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2.16

use data to:

a) calculate estimated
population size using
the Lincoln index
(Lincoln index will be
included)

b) calculate estimated
biodiversity using the
Simpson’s index of
diversity (Simpson
indicator will be
included)

c) estimate percentage
cover and frequency
using quadrat data

d) estimate abundance
using quadrat data

Use the Lincoln Index to estimate
population size, stating the assumptions
made.

Use the Simpson’s Index of biodiversity to
estimate biodiversity.

Write the equation for calculating
percentage frequency.

Calculate an estimate for percentage
frequency of a species from quadrat data.

Define the term percentage cover.

Write the equation for calculating
percentage cover.

Calculate an estimate for percentage cover
from quadrat data.

Describe how to estimate abundance using
the ACFOR scale.

Use the ACFOR scale to estimate
abundance from quadrat data.

deleall aaa ol ] S50 jdi5e aadiuy
il 58Y) a5 g il

Aa jiaal

> sl & ol G gunars pdise addiny

o> sl & sl sl

LSl A gl Aail) s Alokae S5

O e g il A il 4 gial) Al sy
Al Cilay jall iy

 arill 4 giall Aol Clsa Alslae i€y

e gl Aol &y gial) il
o) iy el iy

e a5l 8 3 ) 5 A i
ACFOR

a5l ol ACFOR (obiie piiine
gl eyl iy

;él cbibd) eJASM:\

alatiuly 43baY) delaall
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