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AQA 
[bookmark: _Toc465765259]A level (7401) 
3.2.3 - Transport across cell membranes 
Movement across membranes occurs by:
• simple diffusion (involving limitations imposed by the nature of the phospholipid bilayer)
• facilitated diffusion (involving the roles of carrier proteins and channel proteins) 
• osmosis (explained in terms of water potential)
• active transport (involving the role of carrier proteins and the importance of the hydrolysis of ATP)
• co-transport (illustrated by the absorption of sodium ions and glucose by cells lining the mammalian ileum). 
Cells may be adapted for rapid transport across their internal or external membranes by an increase in surface area of, or by an increase in the number of protein channels and carrier molecules in, their membranes. 
Students should be able to: 
• explain the adaptations of specialised cells in relation to the rate of transport across their internal and external membranes 
• explain how surface area, number of channel or carrier proteins and differences in gradients of concentration or water potential affect the rate of movement across cell membranes.
3.6.2.1 – Nerve Impulses 
The structure of a myelinated motor neurone. 
The establishment of a resting potential in terms of differential membrane permeability, electrochemical gradients and the movement of sodium ions and potassium ions. 
Changes in membrane permeability lead to depolarisation and the generation of an action potential. The all-or-nothing principle. 
The passage of an action potential along non-myelinated and myelinated axons, resulting in nerve impulses. 
The nature and importance of the refractory period in producing discrete impulses and in limiting the frequency of impulse transmission. 
Factors affecting the speed of conductance: myelination and saltatory conduction; axon diameter; temperature.
3.6.2.2 – Synaptic Transmission 
The detailed structure of a synapse and of a neuromuscular junction. 
The sequence of events involved in transmission across a cholinergic synapse in sufficient detail to explain: 
• unidirectionality 
• temporal and spatial summation 
• inhibition by inhibitory synapses. A comparison of transmission across a cholinergic synapse and across a neuromuscular junction. 
Students should be able to use information provided to predict and explain the effects of specific drugs on a synapse.
[bookmark: _Toc465765260]GCSE 
[bookmark: _Toc465765261]8461 – Biology, 8464 – Trilogy 
4.1.3.1 – Diffusion (8461 & 8464) 
Substances may move into and out of cells across the cell membranes via diffusion. 
Diffusion is the spreading out of the particles of any substance in solution, or particles of a gas, resulting in a net movement from an area of higher concentration to an area of lower concentration. 
Some of the substances transported in and out of cells by diffusion are oxygen and carbon dioxide in gas exchange, and of the waste product urea from cells into the blood plasma for excretion in the kidney. 
Students should be able to explain how different factors affect the rate of diffusion. 
Factors which affect the rate of diffusion are: 
• the difference in concentrations (concentration gradient) 
• the temperature 
• the surface area of the membrane. 
4.1.3.3 – Active transport (8461 & 8464) 
Active transport moves substances from a more dilute solution to a more concentrated solution (against a concentration gradient). This requires energy from respiration. 
Active transport allows mineral ions to be absorbed into plant root hairs from very dilute solutions in the soil. Plants require ions for healthy growth. 
It also allows sugar molecules to be absorbed from lower concentrations in the gut into the blood which has a higher sugar concentration. Sugar molecules are used for cell respiration.
Students should be able to: 
• describe how substances are transported into and out of cells by diffusion, osmosis and active transport 
• explain the differences between the three processes.
4.5.2.1 – Structure and function of the nervous system (8461 & 8464) 
Students should be able to explain how the structure of the nervous system is adapted to its functions. 
The nervous system enables humans to react to their surroundings and to coordinate their behaviour. Information from receptors passes along cells (neurones) as electrical impulses to the central nervous system (CNS). The CNS is the brain and spinal cord. The CNS coordinates the response of effectors which may be muscles contracting or glands secreting hormones.
4.5.2.2 – The brain 
(HT only) Students should be able to explain some of the difficulties of investigating brain function and treating brain damage and disease.
 (HT only) Neuroscientists have been able to map the regions of the brain to particular functions by studying patients with brain damage, electrically stimulating different parts of the brain and using MRI scanning techniques. The complexity and delicacy of the brain makes investigating and treating brain disorders very difficult.
[bookmark: _Toc465765262]8465 – Combined 
4.1.3.3 – Transport into and out of cells 
Explain how substances are transported into and out of cells through diffusion, osmosis and active transport.
4.2.1.6 – The human nervous system 
Explain how the structure of the nervous system (including the central nervous system, sensory and motor neurones and sensory receptors) is adapted to its functions.
[bookmark: _Toc465765263]Edexcel 
[bookmark: _Toc465765264]A Level 
[bookmark: _Toc465765265]Biology A (Salters-Nuffield) 
2.4 – Transport 
i) Understand what is meant by passive transport (diffusion, facilitated diffusion), active transport (including the role of ATP as an immediate source of energy), endocytosis and exocytosis.
 ii) Understand the involvement of carrier and channel proteins in membrane transport.
8.1 - Structure of neurones 
Know the structure and function of sensory, relay and motor neurones including the role of Schwann cells and myelination.
8.2 – Response to a stimulus 
i) Understand how the nervous systems of organisms can cause effectors to respond to a stimulus.
8.3 – The action potential 
Understand how a nerve impulse (action potential) is conducted along an axon including changes in membrane permeability to sodium and potassium ions and the role of the myelination in saltatory conduction.
8.4 – Synapses and synaptic transmission 
Know the structure and function of synapses in nerve impulse transmission, including the role of neurotransmitters, including acetylcholine.
[bookmark: _Toc465765266]Biology B 
4.2 – Cell transport mechanisms 
ii - Understand how passive transport is brought about by: 
● diffusion 
● facilitated diffusion (through carrier proteins and protein channels) 
● osmosis.
v - Understand the process of active transport, including the role of ATP.
9.4 – Structure and function of the mammalian nervous system 
i Know that the mammalian nervous system is composed of the central and peripheral nervous systems. 
9.5 Nervous Transmission 
i Understand how the properties of the axon membrane and the transport of Na+ ions and K+ ions result in a resting potential. 
ii Understand how an action potential is formed and how it is propagated along an axon.
iv Understand the structure and function of a synapse
[bookmark: _Toc465765267]GCSE 
[bookmark: _Toc465765268](9-1) Combined Science (1SC0) 
1.15 – Transport 
Explain how substances are transported into and out of cells, including by diffusion, osmosis and active transport
2.13 – The nervous system 
Explain the structure and function of sensory receptors, sensory neurones, relay neurones in the CNS, motor neurones and synapses in the transmission of electrical impulses, including the axon, dendron, myelin sheath and the role of neurotransmitters
[bookmark: _Toc465765269] (9-1) Biology (1BI0) 
1.15 – Transport 
Explain how substances are transported into and out of cells, including by diffusion, osmosis and active transport
2.13 – The nervous system 
Explain the structure and function of sensory receptors, sensory neurones, relay neurones in the CNS, motor neurones and synapses in the transmission of electrical impulses, including the axon, dendron, myelin sheath and the role of neurotransmitters
[bookmark: _Toc465765270]OCR 
[bookmark: _Toc465765271]A Level 
[bookmark: _Toc465765272]Biology A (H020, H420)
2.1.5 – Biological Membranes 
(d) (i) the movement of molecules across membranes (To include diffusion and facilitated diffusion as passive methods AND active transport, endocytosis and exocytosis as processes requiring adenosine triphosphate (ATP) as an immediate source of energy) 
5.1.3 – Neuronal Communication 
(c) the generation and transmission of nerve impulses in mammals (To include how the resting potential is established and maintained and how an action potential is generated (including reference to positive feedback) and transmitted in a myelinated neurone AND the significance of the frequency of impulse transmission.) 
(d) the structure and roles of synapses in neurotransmission (To include the structure of a cholinergic synapse AND the action of neurotransmitters at the synapse and the importance of synapses in summation and control) 
[bookmark: _Toc465765273]Biology B (Advancing Biology) (H022, H422) 
2.1.1 – Cells and microscopy 
(l) the movement of molecules across plasma membranes (To include diffusion and facilitated diffusion as passive methods of transport across membranes AND active transport, endocytosis and exocytosis as processes requiring ATP as an immediate source of energy) 
5.2.1 – The nervous system and identification and consequences of damage 
(d) the establishment of the resting potential and the transmission of the action potential in neurones 
(e) the structure and function of synapses in integrating responses in the nervous system (To include the role of neurotransmitters in excitatory and inhibitory post synaptic potential) 
(h) the consequences of brain and spinal cord damage
[bookmark: _Toc465765274]GCSE
[bookmark: _Toc465765275]Gateway Science Suite – Biology A (9-1) (J247) 
2.1 – Supplying the cell 
B2.1a explain how substances are transported into and out of cells through diffusion, osmosis and active transport
3.1 – Coordination and control – the nervous system 
B3.1a describe the structure of the nervous system
B3.1b explain how the components of the nervous system can produce a coordinated response
[bookmark: _Toc465765276]Twenty First Century Science Suite – Biology B (9-1) (J257) 
3.2 – How do producers get the substances they need? 
2. a) explain how substances are transported into and out of cells through diffusion, osmosis and active transport
5.2 – How does the nervous system help us respond to changes? 
1. explain how the components of the nervous system work together to enable it to function, including sensory receptors, sensory neurons, the CNS, motor neurons and effectors
2. explain how the structures of nerve cells and synapses relate to their functions (Learners are not expected to explain nerve impulse transmission in terms of membrane potentials) 
[bookmark: _Toc465765277]Gateway Science Suite – Combined Science A (9-1) (J250) 
2.1 – Supplying the cell 
B2.1a explain how substances are transported into and out of cells through diffusion, osmosis and active transport
3.1 Coordination and control – the nervous system 
B3.1a describe the structure of the nervous system
B3.1b explain how the components of the nervous system can produce a coordinated response
[bookmark: _Toc465765278]Twenty First Century Science Suite – Combined Science B (9-1) (J260) 
3.2 – How do producers get the substances they need? 
2. a) explain how substances are transported into and out of cells through diffusion, osmosis and active transport 
5.2 How does the nervous system help us respond to changes? 
1. explain how the components of the nervous system work together to enable it to function, including sensory receptors, sensory neurons, the CNS, motor neurons and effectors
2. explain how the structures of nerve cells and synapses relate to their functions
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