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Topic 1
CHEMISTRY OF LIFE
Content


Organic molecules made up of C, H, O and N, P. Cells are made up of proteins,
carbohydrates, lipids, nucleic acids and vitamins. (only basic structural detail
required).



Inorganic compounds: Water and Minerals: e.g. Na, K, Ca, P, Fe, I, nitrates,
phosphates. Macro and micro elements, main functions and deficiency diseases.



Organic compounds: Carbohydrates: monosaccharide’s (single sugars) e.g.
glucose, fructose; disaccharides (double sugars) e.g. sucrose, maltose; polysaccharides
(many sugars) e.g. starch, cellulose, glycogen; Lipids (fats and oils): 1glycerol and 3
fatty acids: unsaturated and saturated fats; Cholesterol in foods. Heart disease.
Protein: amino-acids (C, H, O and N and some have P, S, Fe). Proteins are sensitive
to temperature and pH; loss of structure and function.



Role of enzymes in breaking down/synthesizing molecules; Influence of temperature
and pH on enzyme action; Lock and key model of how enzymes work; Enzymes in
everyday life, e.g. washing powders.



Mention of Nucleic acids: DNA and RNA and Vitamins e.g. A, one of B vitamins, C,
D and E.

Day 1, 2 and 3

Date:

INORGANIC COMPOUNDS
Molecules (compound) are made up of atoms (elements). (E.g. Sodium chloride (NaCl)
consist of sodium (Na) & chlorine (Cl))
Inorganic molecules, made by natural geophysical processes in environment, and form as part
of metabolism e.g. water (H2O) & minerals (Na, K, Ca, nitrates, etc.)
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Organic molecules made through chemical reactions in living organisms, are made up of C,
H, and O, & other elements, such as N & P
Cells are made up of proteins, carbohydrates, lipids, nucleic acids (DNA & RNA) and
vitamins.
-

WATER

Functions of WATER

(2H + O ↔ H2O)

*

Water is a universal solvent for all substances in the cells/organism

*

Serve as a medium for chemical reactions to take place in (metabolism)

*

Water transport all substances in blood

*

Serve as lubricant (e.g. in digestive system)

*

Controls temperature

*

Reproduction
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-

MACRO AND MICRO MINERAL ELEMENTS

Macro-elements are required by the organism in large quantities.
Micro-elements are required in small quantities.
SUMMARISE MACRO AND MICRO MINERAL ELEMENTTS NEEDED BY HUMANS
AND PLANTS IN YOUR WORKBOOKS IN TABLE FORMAT.
Test yourself:
Complete EXERCISE 1 on page 26 in your Life Science, Via Afrika textbook.

Day 4

Date:

ORGANIC COMPOUNDS

-

CARBOHYDRATES

Carbohydrates consist of the elements C, H & O.
Used to:
•

Store energy: starch in plant cell, glycogen in animal tissue

•

Provide energy: During cellular respiration in mitochondrion

•

Provide structure and protection: Cell wall in plant cells

Type

Monosaccharides

Disaccharides

Polysaccharides

Structure

Single sugar

Two sugar molecules

Many sugar molecules

molecules

joined

joined

Glucose, Fructose

Maltose, Sucrose

Starch, Cellulose

Example
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Test yourself:
Complete EXERCISE 2 and ACTIVITY 2 on page 27 and 28 in your Life Science, Via
Afrika textbook.

Day 5

-

Date:

LIPIDS

Lipids consist of the elements C, H & O.
UNSATURATED LIPIDS

Liquid at room temperature

SATURATED LIPIDS

Solid at room temperature

From plants and fish, have double bonds From animals, have single bonds between
between some atoms.

atoms.

E.g. sunflower oil, margarine (‘plant lipids’)

E.g. meat, bacon, etc. (‘animal lipids’)
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Lipids are used to:
•

Provide structure: as phospholipids in cell membranes

•

Absorb nutrients: vitamins A and D

•

Store energy: oils in plant seeds

•

Provide insulation: fat layers under the skin

•

Protects organs from shock and movement

Test yourself:
Complete EXERCISE 3 and ACTIVITY 3 on page 29 and 30 in your Life Science, Via
Afrika textbook.

Day 6 and 7

-

Date:

CHOLESTROL

Fat is essential to your diet, and cholesterol digests fat, makes vitamin D and hormones.
Liver and other cells: 75% of cholesterol
Foods: 25% of cholesterol

Three types of cholesterol:
•

Low-density lipoprotein (LDL) – “bad” cholesterol

•

High-density lipoprotein (HDL) – “good” cholesterol

•

Triglycerides
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LDL-CHOLESTEROL
Plaque in arteries
Arteries become narrow and hard- condition called artherosclerosis (degenerative disease,
thickening of lining of arterial wall due to fatty deposits.)

Results in:
•

Heart attack

•

Stroke
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HDL-CHOLESTEROL
Slows down plaque build-up
Cholesterol transported to liver for excretion
Results in:
•

No heart attack

•

No stroke

TRIGLYCERIDES
Fat made in body
High levels of triglycerides in blood caused by:
•

Overweight

•

High carbohydrate diet

•

No exercise

•

Smoking and drinking alcohol
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Total cholestrol count: Total LDL-cholesterol + Total HDL-cholesterol+ Total
Triglyserides + Geneteic LDL
Test yourself:
Complete EXERCISE 4 on page 31 in your Life Science, Via Afrika textbook.

Day 8

-

Date:

PROTEINS

Proteins consist of the elements C, H, O & N. (some have P, S & Fe)
Proteins are polymers (chains) made up of monomers (links/beads), called amino acids.
Proteins have four kinds of unique structures:
•

Primary structure: the sequence of amino acids joined together

•

Secondary structure: The way the chain is folded

•

Tertiary structure: The globular shape of the protein polymer

•

Quanternary structure: Two or more proteins joined
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Uses for proteins are:
•

Store potential energy

•

Source of amino acids

•

Provide structure

•

Transport

•

Provide protection as antibodies.

•

Speed up metabolic reactions

A lack of protein in your daily diet can lead to disease like kwashiorkor or marasmus.
Summarise (Properties of Kwashiorkor and Marasmus)

Test yourself:
Complete EXERCISE 5 and ACTIVITY 4 on page 33 and 34 in your Life Science, Via
Afrika textbook.
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Day 9 and 10

Date:

ENZYMES
May change shape during a reaction, not permanent
Are not used up or destroyed during chemical reactions
Functions best in the following conditions:
 Enzymes are temperature specific: Heat will cause them to denature, while cold will
make them inactive = the optimum temperature for enzymes in the human body is
37ºC.
 The optimum pH for enzymes in the blood & tissues is about 7,5. Enzymes in the
stomach works at pH 3,5. A pH too high or low will cause them to denature.
Act on specific substrate
Break down or build up molecules
Enzymes are also used in everyday life (for instance using washing powders & meat
tenderiser)
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Functions of enzymes:
•

Perform building up (anabolic) and breaking down (catabolic) reactions

•

Control specific reactions due to their shape and chemical structure

•

Act as catalyst that control the rate of metabolic reactions, by lowering energy needed
for reaction

Day 11

Date:

NUCLEIC ACIDS
Large organic molecules made of C, H, O, N and P.
Two types:
*

DNA(deoxyribonucleic acid): In the nucleus, stores information as genes to make
proteins

*

RNA(ribonucleic acid): In the nucleus and on ribosomes in the cytoplasm, helps to
make proteins from amino acids.
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VITAMINS

VITAMIN
A

FUNCTIONS

DEFICIENCY

SOURCES

-

Night blindness

Liver, milk,

-

Keep skin &
membranes

yellow & green

healthy

vegetables.

Form
photoreceptors in
eyes

-

Protect cells
against pollutants

D

-

-

Help absorb

RACHITIS: Limited

Fish oil, egg

calcium &

growth, Poor bones &

yolk, butter,

phosphorous

teeth

margarine, milk

Weak membranes

Plant oils, nuts,

Give strong bones
& teeth

E

-

Keep skin &
membranes
healthy

C

B

-

Damage to nervous

leafy vegetables

system

Keep tissues &

SCURVY: wounds heal

Citrus fruit,

blood vessels

slow, cracked lips &

tomatoes, leafy

healthy

mouth corners

vegetables

-

Help absorb iron

-

Promote healthy

BERIBERI: weak

Liver, yeast,

appetite & high

muscles, lack of energy

whole grain,

energy levels

& amnesia

leafy vegetables
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Day 12: Revise Topic 1. Additional revision activities will be provided and class
discussions and debates (if possible) will be held to lay down knowledge.
Complete TOPIC QUESTION on page 45 in your Life Science, Via Afrika textbook.

END TOPIC 1
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Topic 2
CELLS: BASIC UNIT OF LIFE
Content


Cell structure: Molecular make-up: Cells are mostly made of proteins,
carbohydrates, lipids, nucleic acids and water



Cell structure and function: roles of organelles: Cell wall – support structure in
plant cells only. Cell membrane – fluid mosaic model, boundaries and transport:
movement across membranes: diffusion, osmosis and active transport. Nucleus,
chromatin material, nuclear membrane, nucleopores, nucleolus: the control centre,
heredity. Cytoplasm- storage, circulation of materials.



Cell structure and function: roles of organelles: Mitochondria – release of energy
during cell respiration, Ribosomes – protein synthesis, Endoplasmic reticulum
(rough and smooth) transport systems, Golgi –body – assemble secretion.



Cell structure and function: roles of organelles: Plastids – production and storage
of food, pigments, Vacuole, lysosomes, vesicles – storage, digestion, osmoregulation,
Relate structure and location of organelles to their functions. Cells differ in size,
shape and structure in order to carry out specialized functions, Differences between
plant and animal cells.

Day 13 and 14

Date:

THE MICROSCOPE

Cells are tiny building blocks that make up living organisms.
Cells cannot be seen with the naked eye, a microscope is needed.
Microscopes can be monocular (one eye-piece) or binocular (two eye-pieces).
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Care of microscope:


Carry upright, both hands



Place on firm, level surface



Keep clean



Never touch the eye-piece or objective lenses



Clean lenses with a soft cloth



Do not touch the glass slide

Using microscope:


Adjust mirror to catch maximum light



Use objective lens with lowest magnification



Close diaphragm all the way



Sharpest focus of diaphragm using focusing knob on condenser



Adjust condenser diaphragm slowly



Always move from weakest lens to strongest lens



Adjust the fine focus

CELL THEORY

Cell theory when introduced in 1838:


All living organisms are made of cells and are either unicellular or multicellular



The cell is the smallest basic unit of life



All cells come from cells that existed before as the divide and reproduce

Modern theory includes:


Energy flows inside cell



DNA in genes is passed from cell to cell and instructs all cell activity



All cells have the same basic chemical composition
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Day 15

Date:

CELL WALL

Only non-living part of cell, only in plant cells

Divided into three parts:

1. Primary cell wall


Found in all plant cells



Outside of cell membrane



Consists of cellulose fibers that stretch as cell grows



Small openings occur in cell wall called pits



Pits have cytoplasmic threads called the plasmodesmata, which stretch through cell
wall to adjacent cells, and facilitate transport of substances between cells.

2. Middle lamella:


Consists of cellulose fibres



Occurs on outside of primary cell wall



Cell walls of adjacent cells are connected by the middle lamella

3. Secondary cell wall


Cells grow older- secondary cell wall formed



Consists of dense cellulose fibres interspersed with lignin



Inflexible



Pores are deeper and contain plasmodesmata



Protects living contents of cell and provides rigidity
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Test yourself:
Complete EXERCISE 1 on page 56 in your Life Science, Via Afrika textbook.

Day 16, 17 and 18

Date:

CELL MEMBRANE

Outer living boundary of cytoplasm
Very thin and elastic

Structure:


Double layer of phospholipid molecules, with large protein molecules embedded in
phospholipid layer



Proteins also occur on the outside



Theory known as fluid mosaic model



Each phospholipid molecule consists of two parts: Head and Tail.
-Head points to outside, and attracts water (hydrophilic)
-Tail points to inside and repels water (hydrophobic)
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MOVEMENT THOUGH CELL MEMBRANE

DIFFUSION

Spontaneous movement of molecules, of fluid or gas, from area with high concentration to an
area with low concentration until equilibrium has been reached.
 Concentration gradient: Diffrence between the high concentration of molecules in
an area and the low concentration of the same molecules in another area.
 Passive transport: Movement of molecules along a concentration gradient from high
concentration to low concentration.
 Active transport: Movement of molecules against a concentration gradient from low
concentration to high concentration.
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OSMOSIS

Osmosis is a special type of diffusion; the particles that move are water molecules.
The movement of water molecules from an area with high water potential to an area with low
water potential, through a selectively permeable membrane, until equilibrium has been
reached. Use channel proteins.
 Water potential: Ability of a solution to give off water, because of its large number
of “free” water molecules.

FACILITATED TRANSPORT

Facilitated diffusion is the process of spontaneous passive transport of molecules or ions
across a cell's membrane via specific transmembrane integral proteins.

ACTIVE TRANSPORT

Active transport is the movement of molecules across a cell membrane from a region of
their lower concentration to a region of their higher concentration in the direction against
some gradient or other obstructing factor (often a concentration gradient). Can also use
carrier proteins.
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Test yourself:
Complete EXERCISE 3 on page 59 in your Life Science, Via Afrika textbook.

Day 19 and 20

Date:

CELL NUCLEUS
 Round shaped
 Nucleolus is a dark body in nucleoplasm and consists of DNA, RNA and proteins.
 Chromatin network is a thread shaped structure that changes into chromosomes when
cell divides.
 Regulates cell metabolism
 Regulates structure of cell
 Carries the hereditary material
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GROUNDPLASM

Appears grey in colour due to organelles and dissolved substances.
All chemical (metabolic) processes responsible for survival take place here.
 Organelles:


Endoplasmic reticulum/Endoplasmiese retikulum



Ribosomes/Ribosome



Lysosomes/Lisosome



Centrosome/Sentrosome



Golgi Body/ Golgi Liggaampie



Vacuoles/Vakuole



Mitochondrion/Mitochondrium



Plastids/Plastiede

Groundplasm + Organelles = Cytoplasm

ORGANELLES

ENDOPLSMIC RETICULUM

Fine membranous network that connects the nuclear membrane to the cell membrane
Two types: Rough ER with ribosomes, or Smooth ER without ribosomes

Functions:


Enlarges internal cell surface



Transports substances from one part of cytoplasm to another
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RIBOSOMES

Small, spherically shaped, structures that are composed of RNA and proteins.
Occurs in the nuclear body, on the ER, and in groups in cytoplasm.

Functions:


Play a role in protein synthesis

Day 21 and 22

Date:

LYSOSOME

Vacuole filled with digestive enzymes
Only occur in animal cells

Functions:


Plays a role in food digestion
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CENTROSOME

Consists of two hollow cylinders, the centrioles, which lie at right angles to each other.

Functions:


Forms the spindle during cell division

GOLGI-BODY

Consists of stacks of round, hollow, flat membranous sacs, the cisternae

Functions


Produces and processes secretions such as mucus and saliva



Transports proteins from ER to other parts of cell



Plays a possible role in formation of ER and vcuoles
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VACUOLES

Fluid filled cavities in cytoplasm that are surrounded by a selectively permeable membrane,
the tonoplast.
In plant cells they are large and prominent, and in animal cells they are small and absent.

Functions


Turgor pressure provides rigidity to plant cells



Store water and nutrients



Animal cells: Play role in nutrition

Day 23 and 24

Date:

MITOCHONDRION

Cylindrical shaped, hollow rod
Surrounded by a double membrane
-Outer membrane: Smooth
-Inner membrane: Folds, cristae
Filled with semi fluid substance (Matrix) that contains enzymes

Functions:


Performs cellular respiration



Large amounts of energy released
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PLASTIDS

Only occur in plant cells

Three types:
 -Chloroplast
 -Chromoplast
 -Leucoplast

Chloroplast


Mostly occur in the photosynthesizing part of plants



Surrounded by double membrane which in closes the stroma(fluid part).



In the stroma there are double wall membranes, lamellae which form the grana.



The grana consist of structural units called thylakoids.



Thylakoids contain green pigment called chlorophyll

Chromoplast


Occur in yellow/orange/red flowers, leaves and fruits



Contain pigment cartenoids



Chloroplast turn in to chromoplasts when fruits ripen or when autum leaves change
colour

Leucoplasts:


Colourless plastids that mostly occur in cells that store food in an insoluble form.

Test yourself:
Complete EXERCISE 4 on page 65 in your Life Science, Via Afrika textbook.
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Day 25

Date:

CELL DIFFERENTIATION

Process where cell changes shape, size and structure.
 For example
-

Cell that needs photosynthesis needs many chloroplasts.

-

In animal cells stem cells can differentiate to form other specialised cells

-

In plant cells meristematic cells can differentiate to form other specialised cells

Day 26: Revise Topic 2. Additional revision activities will be provided and class
discussions and debates (if possible) will be held to lay down knowledge.
Complete TOPIC QUESTION on page 67 in your Life Science, Via Afrika textbook.

END TOPIC 2
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Topic 3
CELL DIVISION: MITOSIS
Content


The Cell Cycle including Mitosis: Interphase, mitosis (with names of phases),
cytokinesis and growth.



The Continuous Process of Mitosis: The division of a cell to form two identical cells.
(Simple description with diagrams to show chromosome changes so that one parent
cell forms two identical daughter cells).



The difference in telophase between plant and animal cells. Chromosomes: are found
in nuclei of all cells; two chromatids and centromere.



Role of Mitosis: growth and repair; Reproduction in some simple organisms.
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Day 27

Date:

INTERPHASE (CELL GROWTH)

Takes up 90% of cell cycle. The cell carries out its functions and increases in size. DNA is
replicated to produce two sets and can be seen as chromosomes made of two chromatids
joined by a centromere. Cell prepares for nuclear and cytoplasm division.
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Day 28, 29 and 30

Date:

ANIMAL CELL DIVISION

PROPHASE
-

Centrosome made of two separate centrioles.

-

Fibres form between centrosomes to form a spindle.

-

Centrosomes move to opposite sides of the cell.

-

Each chromosome is visible as two chromatids joined by a centromere.

METAPHASE
-

The nuclear membrane has disintegrated.

-

Chromosomes line up at equator of cell.

-

Each chromosome becomes attached by it’s centromere to a separate spindle fiber and
starts to move towards the equator of the spindle/cell.

ANAPHASE
-

Each chromosome separates into its sister chromatids by the action of spindle fibres
pulling each other towards a spindle pole.

-

Each chromatid (daughter chromosome) is pulled to opposite sides of the cell.

TELOPHASE
-

Cytokinesis starts by the cell membrane starting to constrict at the equator of the cell.

-

A nuclear membrane and nucleolus form in each daughter cell.

-

Each daughter cell has the same number of chromosomes as the parent cell.
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Day 31, 32 and 33

Date:

PLANT CELL DIVISION

PROPHASE
-

Spindle fibres form between the poles of the cell, without the use of centrosomes.

-

A spindle is found in plant cells without centrioles

METAPHASE
-

The nuclear membrane is completely disintegrated.

-

Chromosomes line up at the equator of the cell.

-

A centromere joins two chromatids to form a chromosome.

-

Each chromatid of a chromosome becomes attached to a spindle fibre at the
centromere.
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ANAPHASE
-

The centromere splits.

-

Each chromosome separates into its sister chromatids.

-

This happens when spindle fibers pull each towards a spindle pole.

-

Each chromatid (daughter chromosome) is pulled to opposite poles of cell.

TELOPHASE
-

Cytokinesis starts by a cell plate that later becomes the cell wall forming at the
equator.

-

The chromosomes unwind and lengthen to form a chromatin network.

-

A nuclear membrane and nucleolus form in each daughter cell.

-

Each daughter cell has the same number of chromosomes as the parent cell.

Test yourself:
Complete EXERCISE 1 on page 73 in your Life Science, Via Afrika textbook.

Day 34 to 36: Revise Topic 3. Additional revision activities will be provided and class
discussions and debates (if possible) will be held to lay down knowledge.
Complete TOPIC QUESTION on page 239 in your Life Science, Via Afrika textbook.
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END TOPIC 3
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