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‘Essential dea: Living orgarisms control their composition by a omplex web of chemical reactons.

2.1 Molecules to metabollsm
Nature ofscence:
Fasification of theories—the artficial synhesis f urea elped o alsify viaim. (1)
Understandings: Utitzation:
 Moleculr iology explinsiving pocessesin terms of the chemical Sylabus and cross-curicularlinks:
substances imvolved. Chemisry
= Carbonatoms canform four covalent bonds alowing a diversityofstable. | 109iC 4 Chemical bonding and structure
compounds toexist ‘Option Bochemistry
"+ Lifei based on carbon compoundsinciucing carbohycrates, pids protens | Alms:
andnudeic acids + Am 7:1CT can e used for molecular visualzation of crboycrates,pids
+ Metabolismis the web ofall the enzyme-catalysed eactonsina cll o ncproteine i s topand I 25 0324
organism. + Am : Foor testssuch as the us of dine o dentiy tarch orBenedict's
- Anabolismis the synthesi f complex molecesfom smpler molecus reagent todentity recucing sugarscouid be camed out.
including the formation o macromolecues rom monomers by condensation
reacions.
+ Catabolismsthebreakdown of complex molecules no simpler molecules
including the hycrolyssof macromolecues nto monomers.
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‘Applications and skils:

‘Applications Urea 25 n eample of a compound tht i produced by fving
organisms but can 5o be atficially synthesized.

kil Drawing molecuar diagrams ofglucose, ibose, 3 saturated atty
and a generaized amino acid.

kil dentiication of iochemicassuch as sugars, pids o amino acids rom
molecuar diagrams.

Onlythering forms of D-rbose, aipha-D-glucose and beta-D-glucose re
xpectedin drawings.

‘Sugars incude monosaccharides and disaccharides.

Only e saturate fatis expected an s speciicname s not necessary.
“The variablaracical ofamino cids can be shown as . The structure of
incividual R groups does not need to be memorized.

Studentsshould b able torecogrize from molecuiardiagrams that
rigycerides, phaspholipids and seroids are ipids. Drawings of steroids are
notexpected.

Protein orparts o polypeptides should berecognize from molecular
iagrams showing amino acis linked by peptide bonds.
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22Water

Nature of scence:

Usetheories to explin natural phenomena —the theory that hycogen bonds frm between watermolecules explains the propertiesof water. 2.2)

Understandings:
+ Watermolecules re polarand hydrogen bonds form betvieen them.

+ Hydrogen bonding and dipolarity explan the ohesive, adhesive thermal
and solvent propertis o water.

+ Substances can be hycrophilc o ycrophobic.
‘Applications and skils:

~ Application: Comparison of thethermal roperties of water with those of
methane.

+ Application: Use of water 253 coolant n sweat.

~ Application: Modes of ransport of glucose, amino acids, chalesterolfts,
‘oxygen and sodium chioide n blood in relation o their slubity n water.
Guldance:

~ Studentsshould know atleast one @xample of a benefit toiving organisms
of each propertyof water.

- Transparency of water and maximum densit at #C do not need tobe.
included.

~ Comparisonofthe themal propertiesof water and methane assistsnthe.
understanding of the signiicance of ycrogen bonding n water.

+ Thereare challengesfor theincreasing human popuiationin sharing water
esources equitably for rinking and iigatin, electricty generationand 3
fange ofindustal and domestic processes.

‘Theory of knowledge:

+ Claims about the ‘memory of wate” have been categorized as
pseudoscentiic. Whatarethe critera that can be used to dstinguish
sentic caims from pseudoscentiic aims?

Utiization:

‘Syabusand crosscuriculrlinks:
Biology

Topic 4.3 Carbon cycling

Topic 44 Cimate change.

prysics

Topic 3.1 Therml concepts
Ams:

+ Alm: Probes can be used to determine the efectofdiffrent factorsikely
toinfiuence cooling wth water.

il
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2.3 Carbohydrates and lpids.

Nature of scence:
Evaluating ciaims —health caims made about ipidsin diets need to beassessed. (52)

Understandings:

+ Monosaccharide monomers areinked togethar by condensatin reactions to
form disaccharides and polysaccharide polymers.

+ Fattyacds can be satuated, monounsaturated o polyunsaturated.

+ Unsaturated faty acids can be i or trans somers.

+ Tgheeridesareforme by ondensation from thre atty acids and onegiycerol

‘Applications and skils:

+ Application: Structure and functon ofclllose and tarch i pants and
giycogen n humans.

~ Applicatin: Scentific evdence forheaith isksoftrans fas and saturated
fatty acids.

- Application: Lipidsare more sitable for long:term energy storage i humans
than carbohydrates.

+ Application: Evaluation of evidence and the methods used o obtan the
evidence forhealthcaims made aboutipids.

- SKikUse of moleculr visualization software to compare cellulose,starch and.
giycogen.

Skt Determination o body mass ndex by caculation o use of  nomogram.

Guldance:

+ The structure of starch should inciude amylose and amylopectin.

+ Named examplesofatty acds re ot requied.

+ Sucrose, lactose and maltose should beincuded as examples o
disaccharides produced by combining monosaccharides.

- Variationin the revalence ofdifferent hslth problems around the world
‘could e discussed ncuding obesity, dietary energy deficiency, kwashiorkor,
‘anorexianervosa and coronary hart disease.

‘Theory of knowledge:

+ Thereare conflcting views as o the harms and benefits o ats i diets. How,
‘do we decdebetueen competing views?

~ Potatoes nave been genetcally modified t reduce thelevelof amylose o
produce amoreeffective adhesive.

‘Syabusand cross-curiculrinks:

‘Option & Botechnology and bioinformatics

- Alm: Therearesocal implicatons o obesity.
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2.4 Protelns.

Nature of scence:

Looking or atters,trends and discrepancies—most but ot al organiss assemble proteis from the same amino acids. 1)

Understandings:

+ Amino acds relinked together by condensationtoform polypeptides.
+ Thereare 20 diferent amino acids in poypeptides synthesized on ibosomes.

+ Application: Rubisco, insulin, immunoglobulin,thodopsin, colagen and
spider sk as examplesof the range of protan functons.

+ Applicaton: Denaturation of proteis by hat or by deviaion of pH from the.
optimum.

+ SKik Drawing moleculardiagrams to show the formation o a peptide bond.

Utlization:
~ Proteomics and the production of proteins by clls cutured infermenters

offer many opportuntesfo the food. pharmaceutical and other industries.
Ams:

- Am7:ICTcan be used for molecular visualizaton of the structureof
proteins.

+ Alm: Obtaining samples of human biood forimmunologica,
phammaceutical and anthropological studiesis anintemational endeavour
with many ethica ssues.
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Guldance:

+ Thedetailed tructureof the six proteins slected o llusrate the functions
of rotein is not needed.

~ Eggwhiteor albumin soutions can be used n denaturation experments.

~ Students shouldknow that most organisms e the same 20 amino acds
i the same genati code although thereare some exceptions. pecific
‘@xamples could be sed for iustraton.
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Enzymes have an active it to whichspecific substrates bind.

‘Enzyme cataysis involves molecular motion and the collsion o substrates
with the activeste.

Temperature, pH and subsrate concentration ffet the ate of actvty of
enzymes.

Enzymes can be denatured.

Immobilzed enzymes are widely used n industry.

‘Applications and skils:

‘Appiication: Methods of roduction of actose-free ik and it advantages.
kil Design of experiments o test the effct oftemperature, pHand
Substrate concentration on the activity of enzymes.

kil Experimentslinvestigaton of  factor affectng enzyme actity.
Practical3)

Lactase can be immobiizadin alginate beads and experiments can then be.
Carried outin which thelactosa n mik s hycolysed.

Studentsshouid b abletosketch graphs o show the expected effects of
temperature pH and substrate conceniration o the activiy of enzymes.
They should be able to explain the pattems o trends apparent n these.
araphs.

2.5 Enzymes
Nature of sclence:

Experimental desgn —accurate, uantitative messurements inanzyme experimentsrequie eplicate o ensurerlabiity. 42
Understandings: Theory ofknowledge:

Development of some techniques benefis particular human popuiatons
‘more than others. o example, the development of actose-freemilk
‘avalablein Europe and North America would have reater banefitin Afica/
‘Asia wherelactose ntoeranceis more prevalent. The development of
techniques requiresfinancialinvstment.Should knowledge be shared
‘when techniques developed in one prt of the world are more applicable in
anothen

Enzymes are extensively usedinindustryforthe production of tems rom.
it jice to washing powder.

Syllabus and cross-curricularinks:

Topic AHL Metabolism, ca respiration and photosymithesis
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