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Grade 11 Semester 2

A 21} Jasal) - e (galal) ial

Water sluall sdwaldl) 3aa gl
Learning objectives Success criteria zlail) sulaa dranlail) Cilaay)
5.1 Atoms and bonding L) yil) g <l A 1-5
5.1 |describe the structure of an Define the terms atom, proton, 05550853 M Clallhias ey @ 3 gl Gacaia 63,30 (a i Cumy | 155
atorp,llr)cludln? a nucléaus neutro_n and electron. s SN 5 oy s 5 el g s sll Sle (s gims Ll
containing protons an Describe the structure of an atom, a3 Al S 5 G . 15 5 SSIVL Al (il g g5l
neutrons, surrounded by using the terms nucleus and shell. ¢ POOT E R et RIS
electrons arranged in shells o) g 8) il cpallas all) Adle s i
5.2 |state that sea water is a mixture | Define the terms element, atomic 2nll 5 ¢ paiall Glalliac Ca’iey @ Geddi A sadlebw ol SN | 2-5
of differer:jt elements and number and compound. Kl (s Adliae LS jay pualic
compounds State the difference between an ¢ . .o e
. S gl g palall J
element and a compound, giving S ) o dﬁj JSA" *
examples that can be found in ldassall as g3 AT K3
oceans.
0.3 Define the term covalent bond and Laalill dday) ) mllaian oy @ | (8825 sall dpaalil) Adal Hll Ciay | 325

describe the covalent
bonding found in water,
carbon dioxide and oxygen
(including through the use of
dot diagrams)

molecule.

State the types of atoms that form
covalent bonds.

Draw a dot diagram to show the
formation of two single covalent
bonds in a molecule of water.

Draw a dot diagram to show the
formation of two double covalent
bonds in a molecule of:

« carbon dioxide

RIERENIP
Ll s, 0388 Al @l gl sl Sy e
doaalud

5 3% b i ke il il )
sla
B i 53 30 el (i

RS PRSP R s L PPN
o sm ) aladiiud Sy 8 Lay)
(ki) Ayl Jasl
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« oxygen. RIS
s sl G o
UAMSY\ e)
54 | describe the ionic bonding in | Define the terms ion and ionic bond. Al )l 5 0 5aY) Albaas i)y 2518 (8 4 ¥ Ayl ) Caay 4-5
sodium chloride (including Describe the steps to show the Ay pladin) Gllh 4 Lay) o g gasall
through the use of dot formation of an ionic bond. (3555 pem st il gl Caay (Al Al i) o g
diagrams) Draw a dot diagram to show the T .
formation of an ionic bond in sodium -“*’f-"w Ayl
chloride. (19S5 i gy Bladi Unladia s
sdsaall )5S A oY) A )
99 | state the chemical name and | Name and give the chemical formula| 4533 48l Aapall S5 Lpall  Sbasll 4l Sy 5-5
formula of salts found in sea | of three salts found in the oceans. lagnall 353 g s 2l slie (58 82 52 gall DD Ayl
wate_r, limited to, sodium. 35S e | aaia ¢ janll
chloride (NaC/), magnesium
sulfate (MgS0,) and calcium Gl S5 (NaCl) ps sal
carbonate (CaCO:s) Qi S5 (MgSOs) psmninall
(CaCO3) pseudSl
56 | explain the formation of Define the term hydrogen bond. A 5 Hael) ddasl )l mllaias a7y & A s paed) a5l 0 oS5 - 6-5
hydrogen bonds in water Describe why water molecules are el s dndal G Cauay skl

polar.

Identify the covalent bonds and
hydrogen bonds in a group of water
molecules.

Describe the formation of hydrogen
bonds between molecules of water.

Lasl 51 5 dpan il asl 5 1) 2asy
Q@Pwkw@%}J%‘
sl

Lol 5 1) (ST AAS Comy

slall Gl s G A 5 )2l
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5.7

explain how hydrogen
bonding in water affects the
properties of water, limited to
its action as a solvent,
density, and specific heat
capacity

Explain how hydrogen bonding
affects the following properties of
water:

e solvent action
e density
e specific heat capacity.

adail N i CasS -

slall palbiad e i 5 juell
Ay

Cadl Bl o
Wl o

el Al Al o

Lyl gl i cas =

e slal (8 At 5 el

ALl e | jealia cdoaibad
il R GBS 5 cwieS
Ase gil)

5.2 Solubility in water

slall A 4l 5 2-5

5.8  |describe how soluble salts, | pefine the terms solute, solvent, el 5 Qlaal) Cilallaias (a7, AL 3 ol oS Caay 8-5
ZliJsCSZIE\]/Se ?r? ?/\I/:rt?arc E;/Otrflt’ solution and dissolution. A5 Jslaall s sall 2618 Jie ¢l 3l
: . : Using sodium chloride as an | it » ui PRI e ol 8O e
dissolution of ions example, explain the process of ””i’i‘d s, S ) Gk o ¢ @ 2
dissolving by the dissolution of LI Gaok e Ol Alee b5y
ions. REREPON
5.9 |explain the effect of water | Explain the effect of temperature e 3 allda o yili 2 e Wl da il 2 9-5
temperature on the solubility |on the solubility of salts. 3L Al 53 2O Al 53
of salts : T T
510 define the term Salinity as Define the term Sal|n|ty «"a;jld\ éL.AAA uj)a_.g ‘Ui ‘_AG :\AJLQM CJL..AA q‘wﬁ 10-5
the concentration of : - . R Y i o
) 3 Jolaa 8 451 ~SlatY)
dissolved salts in sea water, State the unit for salinity. Aaglall s g S U;...d 5 ; ”@. - C N w):‘5)_,
the unit for salinity used in 138 8 daddiisall da glall 32a )
this curriculum is parts per ((ppt) <l JSd ¢ ) 3al & zgiall
thousand (ppt) i
3.11  |explain the effect of Explain how the following e Y clleall i cal ~ 5 Olalls Jskael) i 7 i 11-5

precipitation and surface run-
off and evaporation on the
salinity of sea water

processes affect the salinity of sea
water:

e precipitation

e surface run-off

e evaporation.

s ol ol As sl
Jshaell
ENS W P REN
Al

obie daske o Al adad)
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512 | describe how to investigate | Describe how to investigate the Ao sl DAL palin S oy | Sl i i A Caay 12-5
the effect of salinity on the effect of salinity on the freezing cldl daida e L) e i e
freezing point of water point of water. il « AlEndl] o skl sms o * e
Identify the independent, T :
dependent and control variables in slbaiivl Jd ddalall
an investigation.
5.13 |describe thfetr?HhSCdale asa |pefine the terms pH and pH scale.|  _us s uell ol Allas ijes @ I 13-5
measure of the hydrogen ion : . - - .. e g
concentration in v)\//aterg Define th_e terms acidic, neL_JtraI i g uedl 2851 (ubida s pH Gt S A baeS pH
including the terms acidic, ﬁ;g rﬁgfr!"?cf nterms ol el | dlaiey fcmes clallad) Gigny o U3 e coldl g Gin s el
e A e Uy | e, 2
. \ a \ < . \ . P - - -
hydrogen ion concentration el 6l s s el J‘SJ“ Aaleiall Slluall) “fﬁm‘{
are not required) (asthe e toa g yued) o5l
2.14 _d%s_critbe how to USI‘? ”c;['muts Describe how to measure the pH | (i 5%l ad )l (Wi ddS Cony o gl RllS aladiul A4S Chay 14-5
Indicator, universal indaicator of water sam |eS usin : . e -y P s
and pH probes to measure | 5 . g rplatiuly baall il s ‘fdw‘ —aslsll u‘f‘d‘
the pH of water samples . lljr??vuesrslgl Ii(r:fjiz;tor owdll pld CallS o pH bl i g huell 28 )l
e pH probes. callall sl o olall Sl
g souell all G o
5.15 | describe how the solubility of | Compare the solubility of carbon 2l AEAL S oo )s e 15-5

gases in sea water is
affected by water
temperature, atmospheric
pressure, water pressure
due to depth, and salinity
and the implications of the
resulting concentration of
dissolved gases for marine
organisms (knowledge of the
gas laws is not required)

dioxide and oxygen in sea water.

Describe how the solubility of
gases is sea water is affected by:

turbulence

water temperature
atmospheric pressure
water pressure due to depth
salinity.

Describe how the concentration of
dissolved oxygen (DO) changes
with depth.

Explain the importance of

ol sl (A a5 ¢ 50 S
(b <l Ay g Al S oy
i Ly ol ol

A ROAY]

sl 5 s A;JJ

s 5a)) Lasial

Gl i el Jazia

Aa sl

CanSY) 58 5 iy (S Cay

O O O O O

S Al d s (e Caay
sl 3l a Aoy aall olie (B
o elall Jaria 5 (g gall Jarall
58l e s s Ll g Ganl

Al @l ) e il S )
Al il e sl ol 4
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dissolved oxygen (DO) for marine
organisms.

Gar) g Al
el sV daal & 5y
Aol sl

5.16

state that oxygen has a low
solubility in water

State the solubility of oxygen in
water.

lall (8 oSV Al g3 gy

lsd 3 sy o) SN

.;N\‘;m S

16-5

5.3 Density and pressure

Ll g A3ESY) 3-5

5.17  |recall and apply the formula: |State the equation for density and Gilas o) g AAESY Alalaa SNy il Gy Sk 17-5
density = mass the units used for each of the bl (S Asiiudl T s ;
VOIUme terms. - N . - (kg) a1 — (kgmg) ZAL"S_H
with units of kg, m~, kg and | iculate densities from Anliall il (e AAESH Cany () o)
3 i x
m* respectively appropriate data.
.18 texplain r;ow wat?r Explain hcf)fw thed(:)ensity of sea oaall ola AAUS il Caf - elall 5 ya da 3 g Cas & 18 -5
emperature, water pressure |water is affected by temperature. 35 i da L A0S Lo A ol o oLl dazos
and salinity affect the density oA n o= oo Aaslells e 2
of sea water o
describe how temperature | Name and describe the layers & s sall DALl Coay g oy Gl d Gl jaaie JUIS S Caiay 19-5
and salinity gradients form in |found in the water column. elall 3 gee elall 3aec| A Aa sl 55 ) Al
water columns to produce i i L N ) .
ocean layers incISding the Deflne.' the term thermocline. o)Al aidl Al G Al i Ly gl il 3l
’ : Describe how the temperature of . . e . Wl Al cuadand) daull
5.19 surfac_e layer, thermocline, the water changes in the water elall 3 ) da jy el (oS Cavay J 2y Al 2
nalocine and deep ocean. |cglumn el il 7 i o5 )
of these layers may occur Sy ctillamall Zisenll ol ‘“"LJ
sdgd BaY L) hasy o) (Sa
Sladal)
5.20 |state that the density of ice | state why ice floats on sea water. | .~ ol (A sl gila o Sy AAS e JB sl 4EES o) SN 20 -5
is lower than sea water, . o PN aall slsa
causing ice to float s TR e A T
Adall il
9.21 | explain the importance of ice |Describe how ice acts as a JoLS el Jeny (oS Couay | aaiie cailall alall dpaal & iy 21-5

floating, limited to its action as

thermal insulator.




Grade Il Semester 2 Environmental Sciences Success Criteria glaill julea — 4l aglal) — A ol jal) Jadl) — i galal) Ciiall

a thermal insulator and as a
habitat for marine organisms

Describe how ice floating
produces habitats above and
below the ice.

Explain the importance of ice
floating to marine organisms.

REB\BS

pladl sl 0 S5 A8S Coay
el Jand 5 el 4 Ghal 5l
LS ailall alal) Al ~ iy

Ghses gl s dolaS alee e
Al ) sl

Aol
.18 |explain how water Explain how the density of sea Lo ol olye A8US il oS o~ 5 slall 5l ya da 0 Jigicas & 18-5
temperature, water pressure |water is affected by: e Lie S8l a ol o el danae
and salinity affect the density |, \vater pressure i @ o= oo Aaslalls o 7
P elall Jaza e} )A_\j\
of sea water o salinity e
' Assldl o
describe how temperature | Define the term halocline. Al 7 lad Ahs mllaias (8T Gl )y @l jaaie JSIT (BS Caiay 19-5
and salinity gradients form in | pescribe how the salinity of water o el da gle i (o Caay elall 3aac] i da slall 53 ) _al)
v coims o chaes e warso. | 4RI G (LT
519 |surface layer, thermocline, Describe ways that mixing of Lo Goany 3 ) 330 yhall Caay il Al g ddaadand) dsihal)

halocline and deep ocean,
and how subsequent mixing
of these layers may occur

ocean layers may occur.

a slll & et ddnda 5 <5l yall
S 5 el Araall olpall dda
s3] Y LA Eaaas o K
ladal)
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Managing Resources ) gall 3130 sdabiad) 5aa gl
Learning objectives Success criteria zlail) sulaa danlaill CilaaY)
6. Food security B ) 1-6
6.1 | define food security as the Define the term food security. (5l ) allaias Cahey e 855 40l (IR el ) e 1-6
availability of physical, social and i . p 4 A LS
ity of physi State the three main aspects of food | . o) A il gl Y e ‘stu.a:h’\} Al clplsay)
economic capabilities for all security. i - JS 6 eal @) PRI
people, at all times, to have Llaxd) uiﬁs gﬁ @»ui > 4 l-m-*f ‘_9
access to sufficient, safe and ) Ll Jo J gpasll il gY)
nutritious food that meets their agilaliial ol ddea g dial 5 2818
dietary needs and food i s il A el aedl o
preferences for an active and Adas laay il 4010811 gl 53
healthy life REENeY
. . . . . A \ \ -‘ mi ™ - B 3 _
6.2 |describe and explain causes of | Describe and explain why each of the e alad Sl gy s e R alanil a7 i 2-6
food insecurity limited to: following causes food insecurity: ol e JS 3 1)) s N 4 m\
« water shortages e water shortages ) Sl s 5 : e
. Ianq degrada_tion e land degradation " i” . oliall jadi @
* agricultural disease e agricultural pests and diseases ) @D )RS0 V) yax e
* population growth e population growth el 3l Gal ¥l s ldy) o . Tl T
. 4.39\))&\ ua\‘).a‘)“j «_ﬂﬁ‘}“ °
poverty e povert 1) -
» diverting crops for biofuels |, giverting crops for biofuels - <l Sl el o
* climate change . o climate change Al o Ll e
° unsustainable production. e unsustainable production. 285 A dealadl ani o A8l ) Jrualaddl Jigat @
Es= Lﬁﬁ;l\
gl s o gLl ,is e
6.3 |outline the impacts of food State examples of human nutritional A L3 et e dlia) Sy oo Y alasi) @l il Gadly 3-6

insecurity limited to nutritional deficiencies, with their causes and
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deficiency and malnutrition

symptoms.
Define the term malnutrition.
Outline how food insecurity causes:

e nutritional deficiencies
e malnutrition.

ol 5 e ey
_u\ﬁb

Al ¢ g ellaan i
GaY) alasi) s (S (il
;L}_’a\;\ﬂ\

Ll el o

Akl e s o

Al Gl Ll | eatie 303a])
Apdaill ¢ g

6.4

describe and evaluate strategies

for managing food security

including:

* improving agricultural
techniques and efficiency

—using selective breeding and
genetically modified (GM) crops
to develop pest-resistant crops
and crops with a higher yield

—controlling limiting factors, e.g.
use of fertilisers in areas short
of nutrients

—increasing productivity by
removing competition from
weeds by the use of herbicides,
reducing fungal disease by use
of fungicides, and reducing pest
species by use of biological
control

—improving transportation of food
—using hydroponics, aquaponics
and aquaculture

—increasing food production by
intensification and
extensification

Describe how genetically modified (GM)
crops and selective breeding can
improve food security.

Describe, with examples, how food
security can be improved by controlling
limiting factors, increasing productivity
and improving transportation.

Define and describe hydroponics,
aguaponics and aquaculture.

Define and compare intensive and
extensive farming.

Describe how the following can improve
food security, using examples of each:

e protecting pollinating insects
e subsistence agriculture

e large-scale food stockpiling

e the World Food Programme and
food aid

e rationing

¢ reducing food waste, including
through redistribution

e reducing livestock and increasing
crops.

State the strategies being used to
achieve food security in the Sultanate of

Y] S 5 G Alaedl)

L) e e

OSay oS ALY e sy

IR (e (Al CY) Oyl

s34l Jal sall d oSl

R (a5 Al Graad

el Ay 3l Gy y Cipas

T 555 S ol Bl e 550

Al elaYl

AEC He 50 () iy Cams

A sall A3l

O (i Ll (S S

IS Al alasiuly 3138 (Y

e

daidldl @l ydal s o

sl del ) o

e a3l ol el (335 o
el 5 Gl

el 439 mali 0 o

513} bl il a5 Chuay
el 8 Lay 31330 el

SRS R

IR e

(Y] Al aladnal -
Gia anall Jralaall
A i) Jacaladl) skl
e datuy)

Bl Jal gall & WSl -
alaainl Ul Jaos e
s Al ghliall b saauY)
ALdeall sy

A1) Gab e Aaliy) sk ) -
3kl Clie ) (e dndlial)
(lie V1 Glage aladiuly
4kl Gl Y1 (e aall
Sl phadiul Gk ce
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* protecting pollinating insects

* subsistence agriculture

* large-scale food stockpiling

* the World Food Programme
and food aid

* rationing

* reducing food waste,
including through
redistribution

* reducing livestock and
increasing crops

Oman.

Evaluate the success of different
strategies for managing food insecurity.

A0aad) clacLadll
ol o
Glly 8 Ly el2al) s Jlis o
4y ) 5 bale)
el ks ikl e sl o
raladll
Laadival) ilasil il S @
dlale b 3R G Gaia]
Ol
Aalis ) Clagl i) Flad o) e
(I el alanil 3510y

&) 5l (e aall g ety yladll
il (5 yla e Ay
doa ol gull Asal<all
22002al) o) gal) J85 st -
Al de) )5l alasiad -
A jal) dilal) de ) 311
Al el A i
Gaob e oIl 2l 30y -
dc) g daikall dc )y 5
ds gall
Aaildl @ yiall s @
lelldel ) o
Glas e 4idall o sall (35
Fal)
el LY mali g @
A aad) Cilac Luall
ol e
Gy 8 Lay o 122)) s (5 o
Ay ) 5 Bale]
dc)yydabysandldl e asll e
draladl

6.2E

nergy resources

d3Ual) 3 ) 50 2-6

6.5

describe energy resources
and classify them as
renewable or non-renewable

* renewable resources:

Define the term renewable resources.

Describe the following examples of
renewable energy:

e hydroelectric dams
e solar energy

332270 3 )l ga rllias ahay @
AUl A5y ALY Cany o
+32aa0l)
aile g 5eSH 2ol o

5-6
‘;r_ Lgdiiay ¢ A8l d ) 50 iy
Badaie ye gl Badatia lgdl

1’ -
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— hydroelectric dams,
solar energy, wind energy,
wave energy, tidal energy,
biofuels (biomass
including wood,
bioethanol and biogas),
geothermal energy and
green hydrogen

* non-renewable resources:

— fossil fuel (oil, natural gas,
coal), blue hydrogen, nuclear
energy using uranium as a fuel

wind energy

wave energy

tidal energy

biofuels

geothermal energy

Define the term non-renewable energy
resources.

Describe the following examples of non-
renewable energy:

o fossil fuel (oil, natural gas and coal)
e nuclear power using uranium.

Classify resources as renewable or
non-renewable.

Aradl) 43|

2Ll Al

T saY) Al

Soall sl ddla

gl 285l

A sl Ay ) ) Adkal)

Jﬁéﬁu\qj\ycjhmdja_} °
JBaaacidll

Al e 40y Ay Coay o
Badaiall ye

Sl Ladilly (g 58 2 ) o
(Pl s (raal
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2 s8ade 3l gall liay o
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RRREASY

(g daaiall ol gall @
62\_\:1\.A‘5)€SS\ J}J.\.\J\ -

Al g cdaadd) 48U
() 3a¥1 &8l 5 Ly )
¢l g aall A8l
ALY (5 suall g8 1
il iy 4 Loy 4 sl
Oy e sl J Y
Al ) Al 5 ¢ sanl)

ST PRIPAI PR PEN|

eaidY!
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Laill) sosiallagdsll -
(padll 5 a5
GO O sonells
RIFCRIF R ECIA
25858 el ) sl

Describe and compare the production of| s s uedl zW) Gl g caay o adliaall @l lall = by g Chuay 6-6

6.6 |describe and explain different | 9reen hydrogen and blue hydrogen. B G s onell s padY) QA (8 Lar e s yned) g WY

melthgds of prod#ccilng hydrogaen, NSRRIV |

including green hydrogen an .y -

blue hydrogen .d))y U:’.;}J'J:"@J\}

define energy security as the Define the terms energy security, long- Ol Bl (pal pllacas Ciyay o D8 il sl e 48Ul (el iy 7-6

reliable availability of energy term energy security and short-term Ol s ey shall saall e daal) Slauls Bl jaliadl (5 56 sall
6.7 energy security.

sources at an affordable price
with a consideration of the

environmental impacts. Including:

i) gl e dalal)

c‘\_u.u]\ C’_I\)..ﬁm\ ELG\)A&A;U}S&A
elld 8 Ly
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* long-term energy security:

— supply of energy that is in
line with economic
developments and
environmental needs

* short-term energy security:

— systems that react promptly
to sudden changes in the
supply-demand balance

:Jashall saall e ddtal) A
ket (Al AdUal) lalaa) -
LolaiBY) Apatil) xa
il GlaliaVi

:M‘ Lgd.d\ ‘_Ac aaLl) U’“ °

Ao o Jelam Al dadal) -
= alaal) &) yadl) &
Al 5 (a2l ) 8

Explain why each of the following & ALY el alandl Cland = 5 @ Ol plass) Clasd i s Caay 8-6
causes energy insecurity: :u_,»;, Las JS Sl &l O]
_ _ e population growth A s : :
describe a_nd exp[aln_the causes |, (ifferent ge?)graphical distribution in L @M‘f‘d‘ © L @E&d\ fﬁm *
of energy insecurity, including: | giobal energy resources and fossil fuels Sloaall sl GO o | o) gel ) rall sl CaDEA) @
+ population growth depletion _ Al g dpallal) A3Ua 3 ) gal 268 Il alavin) ¢ dpallad) 48U
« variation in the geographical i.n dif(?lef::? ?nggrigﬁler\]’ee‘fsds of countries Syl 3l syl
. . . . N . - - NP . - - RN
6.8 S(;ztsrillbftljjtgg and depletion of | climate change <l Lf\ﬂ..d\ GAlalia) Sl o S olalll cilalaa) GadEa) o
e supply disruption. ) Adliaal) Jaall @l i Jaall culd il glse 4 A3
« differing energy needs of A3l bl
countries in different income ] s
groups Tl s Fldl yit e
« climate change (SlalaeY) g Uil O Aa3lill Clalaey) g lad) o
« supply disruption from cagally daanlall &) S
natural disasters, wars and Ala il
piracy
outline the impacts of energy Describe how energy insecurity can plamil (g3 o) Sy CaS Cany @ S ol ol el s 9-6
6.9 |insecurity, including: cause: ) Adall ol osle ):3 < Lu
. . .S a
- increased levels of poverty I. mctreaged dlev?Irs of poverty and oaliadl s jadll Ghsiwa sl o e
and low standards of living |'OWer standards ol iving Rl O 5 Lalidl i) L a3l e

 disrupted electricity supply

o disrupted electricity supply to
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to homes and industry
 civil disruption and conflict
* increasing prices for
energy resources and
economic recession
* increasing costs for
industry
» reliance on imported
sources of energy

homes and industry

e civil unrest and conflict

e increasing prices for energy
resources, increasing costs for industry
and economic recession

e reliance on imported sources of
energy.

) elieSl clalag) gl o
c_at..a.d\ s oLl

dnadl all Y o
cile ) pall

Al o se Had 3y o
deliall e callall 3ol g
Lﬁd\.mﬁ‘)!\ J}SJU

aalll jalbas Je e o
33 sl

Bd)) il gine

el lalag) gladil o
@LAA\ s Jouadl

dpadl ) syl e
Gle) pall g

AUall 3y ge ani sl @
sAaBY) 35S )

Adie Y dcluall Call<izal ) o
8 siuall A8l jalias e

Describe, with examples, how energy OSar oS ALY aa Coay @ 53] i) il afiy 5 Ca 10-6
it bei d by: (A e 43 ol e T .
secu.rl y can. e |mproveﬁ. y ODA e A8 pal st el 8 L AL
, e increasing energy efficiency U el 30h ) o §
descrlb_e and evaluat_e e increasing energy production - ” el J Ll s.leS30L ) @
strategies for managing energy « diversifying energy sources Akl ~u) by o =)
security, including: e investment in local energy projects Bl jabae 58 o sl 2l 0L ) @
* increasing energy e rationing. AALL Ay e 8 Y] o
o 1o|  efficiency G ot - ‘ el B8 s g5 @
Y|+ increasing energy sl sl a g e sy
production omall o i AL s iy
- diversifying energy sources Al s o0 latiu¥l s
to reduce fossil fuel ALl 48all g 30aatal)
dependency and invest in
renewable and alternative Alal) o jlie A LY @
energy technologies daall
* investment in local energy )
projects ol o
* rationing
6.3 Waste management a5 03 3-6
6.11 Describe the following methods of (e paldillAsY) @l hll Cony o 11-6

describe methods of waste
disposal and treatment, limited
to:

waste disposal and treatment:

e storage
o landfill sites

Lhallaa g llal)
oAl o

el e Galadll 53l Caeay
e i clgiallaa

il e
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- storage e recycling abladll sy o il e
* landfill sites e incineration sl sale] o sl sale) @
* recycling o disposal at sea ] sea
« incineration « exporting waste. e Al o . 2l e
+ disposal at sea ) 2 L s Lgia aladl) ol (8 Lea g Lgia palill) o
* exporting waste ) LA i o bl paal
Describe and explain each of these o3 (o IS =yl s sy o cre ol 3k il il ol 12-6
impacts of waste disposal methods: 3k e daalill el i) Al b L; wa"\
¢ soil contamination and groundwater el 12 ) R
contamination Ll u . UT . @5 A ) Ay il &gl e
e accumulation and release of laall Sl B il @5l o slaall &gl g e il )
explain the impacts of waste dangerous gases 48 sl 4 sl
disposal methods, including: e visual and noise pollution and 5 hall el Sl il o S8 T
inati i unpleasant odour ’ S BB 285 Ol e (33l 5 81 3 @
+ contamination of soll _ . iz suall 5 5yl & Hl AT
leading to leaching and e risk of spread of disease < A oA xa (CHy) 4aal)
contamination of ground [ release of toxic substances A'G—'JSS\ AA"\)M} Q\J\Aﬂ.\\!\
6.12 water e bioaccumulation and ol el il jhaa ) o
- build-up and release of the |biomagnification ) 2 5l 35U (gl s s el CS1I o
greenhouse gas methane e plastics and microplastics in o C I PR N 5
(CH.) with a danger of oceans. paaill 5 g sl oS A ol L L
explosions & sl A
+ visual and noise pollution S M\ﬁq\,,d\ Al 3 sl D) o
and unpleasant odour T © '
- risk of spread of disease & Dl s Saall szl 5 5 gall 2SI 51 @
» release of toxic substances ]l & saall
 bioaccumulation and ) T
biomagnification S 3 )
» plastics and microplastics laaall 8 Sl 5 Sl
in oceans .
State the four levels of the waste Jududill Ay HYI Sy sisall SN @ 13-6

6.13

describe and evaluate
strategies to reduce the impacts
of waste disposal, including:

* reduce, reuse and recycle
* biodegradable plastics
- food waste for animal feed

management hierarchy.

Evaluate the success of the following
strategies for reducing the impacts of
waste disposal:

e reduce, reuse and recycle

QAR ORI

AoV bl Y Flai oy e
o ol @ yils e aall
cablail)

] Gl i) alh g Caiay
L) e Galadll el 4l e
ey 8 e

sale )5 aladiud) sale) s Juil) o
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* composting

« fermentation

* use of waste to generate
energy

e education

« financial incentives

» legislation

biodegradable plastics

food waste for animal feed
composting

fermentation

use of waste to generate energy
education

financial incentives

legislation.

State the strategies being used to
reduce the impacts of waste disposal in
the Sultanate of Oman.

sale ) g alasiny sale| Jlall o
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Managing water supplies

Learning objectives

Success criteria

zladll julas

slaall Culalda) 3130 sdagliadl 5as gl)

dranlail) Cilaay)

7.1 Global water distribution

al) sl 558 17

describe the distribution of the Describe the distribution of the Earth’s salt | el s dalll obuall o j55 any @ G e olall a5 Ciay 1-7
Earth’s water, including: and fresh water. oY e lly _d Ly
. Describe surface fresh water stores ;o W ) <
. ’ Aadl sleadl 7y Jaa Caan
salt water in oceans including their inflows and outflows. 4"’. ;5 o) . \ ¢ Glaaall 8 Zalld) sbuall o
s s Lo 0 . 2
* surface fresh water stores Define the terms ground water, aquifer, e J@ b - Ladandl 3] slaall oy s 33 e
e sub-surface fresh water aquitard and water table. ‘\AJ\AMJ adalal) ) el S\ . ”:"\_m;d\ L)
. frozen water stores Describe sub-surface fresh water, including dd gall sl lallainn Cony @ T i °_“.
_ recharge and discharge. s i Y1 5 2 o) ALl Al saaaiall olpall (y 5 30 0
*  atmospheric water Describe how ground water may be ’ G e ol G olya e
accessed for use. Ll s
Describe frozen water stores, outlining their | dsadall Cind 43ell bl Cainy @
locations. il g dpdadll ey Jd Ly
Describe the atmospheric water store, and slaadl ) U paa 5l i Cimy @
outline its importance. .
el 85y 4 5ol
3aaiall olial) OB Cay o
Ll 50 205y
L..5J~;“ Calall sl ) Ae Cny @
Leisarl il
7.2 Water security ) (e 227
define the term water security as Define the term water security. (all OeY! clhiaeCiia o TR . 2-7
L = ‘H
the ability to access sufficient b Pl ol & =
quantities of clean water to maintain LS o Jsandl e 3 a8l
adequate standards of food and Slo laall dadail) sluall (e 40818
manufacturing of goods, adequate
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sanitation and sustainable health
care

Al Ayl 8L e
Al Al e Y

explain the causes of water
insecurity, including:

 climate change, including
changes in rainfall

* natural disasters, including
drought and flooding

* pollution events including
aquifer pollution

* population growth including
urban expansion,
deforestation and population
pressure on aquifers

* competing demands from
agricultural, industrial, energy
and domestic sectors

* international competition for
water

* inequality of clean water supply
between high-income
countries (HICs) and low-
income countries (LICs)

* inequality access of safe
drinking water in urban and
rural areas

* mismanagement of irrigation
and drainage.

Explain how climate change can cause
water insecurity, including at least three
potential impacts of increased heat and
energy in the atmosphere.

Explain how natural disasters can cause
water insecurity, including flooding,
droughts, earthquakes and volcanoes.

Explain how pollution events can cause
water insecurity, including examples of
river and aquifer pollution.

Explain how population growth can
cause water insecurity, including urban
expansion, change in land use and over
abstraction of water from aquifers.

Explain how competition can cause
water insecurity, including demands
from different sectors and international
competition.

Explain why there is unequal access to
clean drinking water in HICs and LICs.

Explain why there is unequal access to
clean drinking water in urban and rural
areas.

Explain how the mismanagement of
irrigation and drainage can cause water
insecurity.
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explain the impacts of water
insecurity, including:

reduced crop yield, livestock and
food shortages

illnesses caused by drinking water
contaminated with pathogens or
pollution

poverty

Explain how water insecurity can lead to
food insecurity.

Explain how water insecurity can lead to
ill-health.

Explain how water insecurity can lead to
poverty and contribute to the poverty
trap.

planil (525 Of Sy S # 5
O alaxdl ) S gl
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4l e
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7.3 Water supply management strategies

olaall Cualda) 5 y1a) culaad) i

3-7

describe and evaluate strategies
for managing water supplies to
achieve water security, including:

e sustainable water extraction

o improved supply (piped lines
aquifers and artesian wells,
boreholes, gravity-fed schemes,

State the key principles that a water
management system needs to address.

Describe and evaluate how sustainable
water extraction can help achieve water
security.

Describe and evaluate how hard and soft

ERETF R PP
ol 55130 Al L ey o

2V ALY (S i s o
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reservoirs and dams)

reduction in water consumption
(improved irrigation techniques,
growing crops less dependent on
high water supply, recycling and
rain water catchment) and
education in sustainable water
use

poverty reduction
rationing

international agreement,
water-related aid and
development goals (detailed
knowledge of international
agreements is not required)

engineering options can be used to improve
water supply.

Describe and evaluate strategies to
decrease water consumption for domestic,
agricultural and industrial uses.

Describe and evaluate poverty reduction as
a strategy for achieving water security.

Describe and evaluate rationing as a
strategy for achieving water security in the
short- and long-term.

Describe and evaluate the following
strategies for managing water supplies to
achieve water security:

¢ international agreements and
transborder agreements within a country
o water-related aid

e development goals.
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