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7. Human brain endows
us with a natural
curiosity to understand
how the world works.

5. Intelligence arises as
brain reasons, plans,
solves problems.

1. Brain is the body’s most complex 3. Genetically determined circuits are
organ. foundation of the nervous system.

Topic Learning Objective
2.1 Unit 1: Cells, Organ systems and
Ecosystems
1.1 Cells and movement across (a) the structure of animal and plant cells, including drawing
membranes and labelling diagrams and the function of the following

parts: cell membrane, cytoplasm, nucleus, mitochondria,
cell wall, chloroplast, vacuole.

b) the use of a light microscope to view animal and plant
cells.
(c) the differentiation of cells in multicellular organisms to
become adapted for specific functions - specialised cells.

(d) the levels of organisation within organisms: tissues are
groups of similar cells with a similar function and organs
may comprise several tissues performing specific functions; o o

organs are organised into organ systems, which work
together to form organisms.

1.2 Respiration and the respiratory

system in humans

1.3 Digestion and the digestive
system in humans

1.4 Circulatory system in humans
1.5 Plants and photosynthesis

1.6 Ecosystems, nutrient cycles and
human impact on the environment

2.2 Unit 2: Variation, Homeostasis
and Micro-organisms

2.1 Classification and biodiversity (|
2.2 Cell division and stem cells (e) stem cells: the cells in mature tissues have generally lost
the ability to differentiate; some cells, in both plants and

animals, do not lose this ability and these are called stem
cells.

(f) the potential of both adult and embryonic stem cells to . .
replace damaged tissue.

2.3 DNA and inheritance (k) the artificial transfer of genes from one organism to

another; the potential advantages, disadvantages and issues o
nvolved W|th thls technolo

-
understanding of the human genome.

2.5 Response and regulation (a) sense organs as groups of receptor cells which respond
to specific stimuli:
light, sound, touch, temperature, chemicals and then rela

this information as
electrical impulses along neurones to the central nervous

(b) the brain, spinal cord and nerves forming the nervous
system: the central nervous system consisting of the brain o o o
and spinal cord.

(c) the properties of reflex actions: fast, automatic and some
are protective, as exemplified by the withdrawal reflex, .
blinking and pupil size.

(d) the components of a reflex arc: stimulus, receptor,
coordinator and effector; be able to label a diagram of a
reflex arc to show: receptor, sensory neurone, relay
neurone in spinal cord, motor neurone, effector and

(e) the structure and function of the following parts of the
eye: sclera, cornea, pupil, iris, lens, choroid, retina, blind
spot and optic nerve and be able to label these on a
diagram.

(f) the reasons why animals need to regulate the conditions
inside their bodies to keep them relatively constant and .
protected from harmful effects — homeostasis.

(g) hormones as chemical messengers, carried by the blood,

which control many body functions.
(h) the need to keep blood glucose levels within a constant

range, so that when the blood glucose level rises, the
pancreas releases the hormone insulin, a protein, into the
blood, which causes the liver to reduce the blood glucose
level by converting glucose to insoluble glycogen and then

storing it.

(1) the principles of negative feedback mechanisms to
maintain optimum conditions inside the body as illustrated
by the control of blood glucose levels by insulin and
glucagon and by the control of body temperature.

(m) the fact that some conditions are affected by lifestyle
choices; the effects that alcohol and drug abuse have on the
chemical processes in people's bodies the incidence of
diabetes (type 2) and the possible relationship with lifestyle.

2.6 Kidneys and homeostasis (g) how the kidneys regulate the water content of the blood:
producing dilute urine if there is too much water in the

blood or concentrated urine if there is a shortage of water
in the blood; the role of anti-diuretic hormone (ADH).

2.7 Micro-organisms and their
applications

2.8 Disease, defence and treatment (m) how new drug treatments may have side effects and

that extensive, large scale, rigorous testing is required; the
associated risks, benefits and ethical issues involved in the
development of new drug treatments, including the use of
animals for testing drugs and whether this is superseded by
new technologies.
(n) the process of discovery and development of potential

new medicines, including preclinical and clinical testing:
preclinical stages involve testing on human cells grown in
the laboratory, then on animals and finally a group of
healthy volunteers, the new medicines are then taken for
clinical testing using small groups of patients.
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Description

There are a hundred billion neurons in the human brain, all of which are in use.

Each neuron communicates with many other neurons to form circuits and share information.

Proper nervous system function involves coordinated action of neurons in many brain regions.

Q|0 |T|L

The nervous system influences and is influenced by all other body systems (e.g., cardiovascular, endocrine, gastrointestinal
and immune systems).

Humans have a complex nervous system that evolved from a simpler one.

This complex organ can malfunction in many ways, leading to disorders that have an enormous social and economic

Neuronal circuits are formed by genetic programs during embryonic development and modified through interactions with
the internal and external environment.

Sensory circuits (sight, touch, hearing, smell, taste) bring information to the nervous system, whereas motor circuits send
information to muscles and glands.

The simplest circuit is a reflex, in which sensory stimulus directly triggers an immediate motor response.

Complex responses occur when the brain integrates information from many brain circuits to generate a response.

Simple and complex interactions among neurons take place on time scales ranging from milliseconds to months.

-~ | |Q|O

The brain is organized to recognize sensations, initiate behaviors, and store and access memories that can last a lifetime.

The brain makes sense of the world by using all available information, including senses, emotions, instincts, and
remembered experiences.

b Emotions are based on value judgments made by our brains and are manifested by feelings as basic as love and anger and
as complex as empathy and hate.
C The brain learns from experiences and makes predictions about best actions in response to present and future challenges.

Consciousness depends on normal activity of the brain.

The nervous system can be studied at many levels, from complex behaviors such as speech or learning, to the interactions
among individual molecules.

Research can ultimately inform us about mind, intelligence, imagination, and consciousness.

Curiosity leads us to unexpected but surprising discoveries that can benefit humanity.
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