St Mary’s Catholic School
Department Curriculum Planning
Department: Science

Year Group: Year 12 Unit 1 Biology section and Year 13 (2021-22 cohort September)

This is the plan for the taught curriculum during achievement period: September-January

	Brief summary of the topic/work being covered during this period	

	Students are taught the following topics 'Structure and function of cells and tissues’ and ‘Tissue structure and function’.
Students are taught the topics so that they can gain a full understanding of the core principles of Biology and enable them to achieve their full potential at A level.

	Prior knowledge needed for this unit/topic from previous teaching

	Concepts Covered in KS4
Cell structure
- Plant and animal cells (eukaryotic cells) have a cell membrane, cytoplasm and genetic material enclosed in a nucleus. Bacterial cells (prokaryotic cells) are much smaller in comparison. They have cytoplasm and a cell membrane surrounded by a cell wall. The genetic material is not enclosed in a nucleus. It is a single DNA loop and there may be one or more small rings of DNA called plasmids. Students should be able to demonstrate an understanding of the scale and size of cells and be able to make order of magnitude calculations, including the use of standard form.

TOPIC
- Students should be able to explain how the main sub-cellular structures, including the nucleus, cell membranes, mitochondria, chloroplasts in plant cells and plasmids in bacterial cells are related to their functions. Most animal cells have the following parts: • a nucleus • cytoplasm • a cell membrane • mitochondria • ribosomes. In addition to the parts found in animal cells, plant cells often have: • chloroplasts • a permanent vacuole filled with cell sap. Plant and algal cells also have a cell wall made of cellulose, which strengthens the cell. WS 1.2 Recognise, draw and interpret images of cells. Students should be able to use estimations and explain when they should be used to judge the relative size or area of sub-cellular structures.

Cell specialisation 
Students should be able to, when provided with appropriate information, explain how the structure of different types of cell relate to their function in a tissue, an organ or organ system, or the whole organism. Cells may be specialised to carry out a particular function: • sperm cells, nerve cells and muscle cells in animals • root hair cells, xylem and phloem cells in plants.

Microscopy
Students should be able to: • understand how microscopy techniques have developed over time • explain how electron microscopy has increased understanding of sub-cellular structures. Limited to the differences in magnification and resolution. An electron microscope has much higher magnification and resolving power than a light microscope. This means that it can be used to study cells in much finer detail. This has enabled biologists to see and understand many more sub-cellular structures.

Students should be able to carry out calculations involving magnification, real size and image size using the formula: magnification = size of image size of real object Students should be able to express answers in standard form if appropriate.

Heart, lungs and blood vessels
Students should know the structure and functioning of the human heart and lungs, including how lungs are adapted for gaseous exchange. The heart is an organ that pumps blood around the body in a double circulatory system. The right ventricle pumps blood to the lungs where gas exchange takes place. The left ventricle pumps blood around the rest of the body. Knowledge of the blood vessels associated with the heart is limited to the aorta, vena cava, pulmonary artery, pulmonary vein and coronary arteries. Knowledge of the names of the heart valves is not required. Knowledge of the lungs is restricted to the trachea, bronchi, alveoli and the capillary network surrounding the alveoli. The natural resting heart rate is controlled by a group of cells located in the right atrium that act as a pacemaker. Artificial pacemakers are electrical devices used to correct irregularities in the heart rate. The body contains three different types of blood vessel: • arteries • veins • capillaries. Students should be able to explain how the structure of these vessels relates to their functions.

Non-communicable diseases
Students should be able to evaluate the advantages and disadvantages of treating cardiovascular diseases by drugs, mechanical devices or transplant. In coronary heart disease layers of fatty material build up inside the coronary arteries, narrowing them. This reduces the flow of blood through the coronary arteries, resulting in a lack of oxygen for the heart muscle. Stents are used to keep the coronary arteries open. Statins are widely used to reduce blood cholesterol levels which slows down the rate of fatty material deposit. In some people heart valves may become faulty, preventing the valve from opening fully, or the heart valve might develop a leak. Students should understand the consequences of faulty valves. Faulty heart valves can be replaced using biological or mechanical valves. In the case of heart failure a donor heart, or heart and lungs can be transplanted. Artificial hearts are occasionally used to keep patients alive whilst waiting for a heart transplant, or to allow the heart to rest as an aid to recovery.

The Human nervous system
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. stimulus receptor coordinator effector response Students should be able to explain how the various structures in a reflex arc – including the sensory neurone, synapse relay neurone and motor neurone – relate to their function. Students should understand why reflex actions are important. Reflex actions are automatic and rapid; they do not involve the conscious part of the brain. Students should be able to extract and interpret data from graphs, charts and tables, about the functioning of the nervous system. MS 2c Students should be able to translate information about reaction times between numerical and graphical forms.

Practical Skills Covered in KS4
- Students should have completed a range of practicals, such as: dissection, food tests, using microscopes and more that will be a great knowledge reference point.


	Rationale for students studying this unit/topic 

	Rationale for studying this topic
Students begin their journey in Year 12 with unit 1 because it is the perfect next step up in terms of knowledge from GCSE to Level 3. It provides students with a rigorous start using many familiar concepts and topics. For example, students are very familiar with cells, here they will learn about the detailed ultrastructure in more detail. It gives students a base to form their new knowledge. It is also one of the examined units and gives students two opportunities to complete this unit 1 exam.

These topics further develop upon the scientific content covered at KS4 and give the teacher opportunities to further develop the practical investigative skills the students gained at KS4.

Rationale for timing of this topic
Students cover these topics in year 10/11 as it forms the basis of their scientific understanding moving forward into year 12 and year 13. In addition, these topics embed and build upon the knowledge and skills covered in the KS4 curriculum.


	Key concepts/ideas that are taught to students in this unit/topic, including any anticipated gaps in knowledge and plan to overcome these

	TOPIC
- Cell structure and function and studying cells
-Know that cell theory is a unifying concept stating that cells are a fundamental unit of structure, function and organisation in all living organisms.
-Understand the ultrastructure and function of organelles in the following cells: prokaryote cells (bacterial cell) – nucleoid, plasmids, 70S ribosomes, capsule, cell wall eukaryotic cells (plant and animal cells) – plasma membrane, cytoplasm, nucleus, nucleolus, endoplasmic reticulum (smooth and rough), Golgi apparatus, vesicles, lysosomes, 80S ribosomes, mitochondria, centriole eukaryotic cells (plant-cell specific) – cell wall, chloroplasts, vacuole, tonoplast, amyloplasts, plasmodesmata, pits.
-Recognise cell organelles from electron micrographs and the use of light microscopes.
-Understand the similarities and differences between plant and animal cell structure and function.
-Understand how to distinguish between gram-positive and gram-negative bacterial cell walls and why each type reacts differently to some antibiotics.
-Calculate magnification and size of cells and organelles from drawings or images.
 
Anticipated Gaps
- Students will be unfamiliar with some of the new organelles, but equally they have covered many of them at GCSE. Key word banks and tasks like change and reduce are vital for these activities. In addition to demonstrations of practicals, followed by careful questioning and students completing and evaluation practicals themselves.


TOPIC
- Cell specialisation
Understand cell specialisation in terms of structure and function, to include: palisade mesophyll cells in a leaf, sperm and egg cells in reproduction, root hair cells in plants, white blood cells, red blood cells.

Anticipated Gaps
- Students will be able to recall many of these cells from GCSE, this is a fantastic base to start layering on the new knowledge. They will have covered the new cells knowledge as well, together they can make links through information gathering activities and comparing activities.


TOPIC
- Understand the structure and function of epithelial tissue, to include: squamous as illustrated by the role of alveolar epithelium in gas exchange to include the effect of chronic obstructive pulmonary disease (COPD) in smokers columnar as illustrated by goblet cells and ciliated cells in the lungs to include their role in protecting lungs from pathogens.
Understand the structure and function of endothelial tissue, as illustrated by blood vessels in the cardiovascular system, including the risk factors that damage endothelial cells and affect the development of atherosclerosis.

Anticipated Gaps
- Students will be familiar with the cardiovascular and respiratory systems from GCSE, this knowledge should be recalled in class and used as a base to take it to the next level. Diagrams and models (bell jar lung etc.) are key for remembering these systems.


Nervous and muscles tissues
- Understand the structure and function of muscular tissue, to include: the microscopic structure of a skeletal muscle fibre structural and physiological differences between fast- and slow-twitch muscle fibres and their relevance in sport.
-Understand the structure and function of nervous tissue, to include: non-myelinated and myelinated neurones the conduction of a nerve impulse (action potential) along an axon, including changes in membrane permeability to sodium and potassium ions and the role of the myelination in saltatory conduction interpretation of graphical displays of a nerve impulse and electrocardiogram (ECG) recordings synaptic structure and the role of neurotransmitters, including acetylcholine how imbalances in certain, naturally occurring brain chemicals can contribute to ill health, including dopamine in Parkinson’s disease and serotonin in depression the effects of drugs on synaptic transmission, including the use of L-Dopa in the treatment of Parkinson’s disease

Anticipated Gaps
- Students can often find how the neurone is structured and how it functions difficult. To combat this using models and story boards allows students to visualise these processes. Recall and retrieval is also key. You can also apply this topic to other previous topics such as: cell structure and muscles. This linkage is important for making the knowledge memorable.



	New key terminology students will be taught during this topic/unit

	Cells
	1
	Magnification
	the number of times bigger the image/drawing is compared to the object/real size

	2
	Resolution
	the minimum distance needed to differentiate between 2 adjacent objects

	3
	Micrometer
	1x10-6 m

	4
	Nanometer 
	1x10-9 m

	5
	Light Microscope
	A type of microscope which has a condenser, objective lens and eyepiece lens and light is passed through the thin specimen an up through the objective and eyepiece lenses to the eye. 

	6
	Electron microscope
	Beams of electrons are used to visualize structures in a vacuum. Electrons have a smaller wavelength than light so electron microscopes have a higher resolution than light microscopes.

	7
	Scanning Electron Microscope (SEM)
	A type of electron microscope which bounces beams of electrons off the surface of an object to develop a 3D image of the specimen (no need therefore for thin sections).

	8
	Transmission electron microscope (TEM)
	A type of electron microscope which asses a beam of electrons through a very thin section of specimen (which often has been stained with heavy metals to show up the fine internal structures).

	9
	Cell fractionation
	The process where cells are broken up and the different organelles they contain are separated out.

	10
	Homogenation
	The first stage of cell fractionation when cells are broken up by a homogeniser (blender) and organelles are released from the cell.

	11
	Ultracentrifugation
	The second stage of cell fractionation when the fragments in filtered homogenate are separated in a machine called a centrifuge. 

	12
	Graticule
	A series of lines on a microscope which can be used to calculate the size of objects. 

	13
	Eukaryote
	A cell that has a membrane-bound nucleus and chromosomes. The cell also possesses a variety of other membrane-bound organelles, such as mitochondria and endoplasmic reticulum. 

	14
	Organelle
	A part of a cell.

	15
	Nucleus
	Organelle which contains the hereditary material (DNA) which codes for she synthesis of proteins in cytoplasm.

	16
	Mitochondria
	Organelle where energy is released in aerobic respiration

	17
	Chloroplast
	Organelle that is the site of photosynthesis

	18
	Rough endoplasmic reticulum (RER)
	Organelle which provides a large surface area for the synthesis of proteins and glycoproteins and where proteins are transported that are synthesised on ribosomes.

	19
	Smooth endoplasmic reticulum (SER)
	Organelle where lipids and carbohydrates are synthesized, stored and transported.

	20
	Golgi
	Organelle that contains a stack of membranes that make up flattened sacs (cisternae) where glycoproteins are synthesized, lipids are transported, modified and stores, proteins are packaged and lysosomes are formed.

	21
	Lysosome
	Organelle formed when the vesicles produced by the Golgi apparatus contain enzymes. They are where unwanted materials & worn-out organelles are digested.

	22
	Ribosome
	Organelle made of rRNA and protein where protein synthesis occurs.

	23
	Cell Wall
	Organelle which provides mechanical strength to prevent the cell bursting under the pressure created by the osmotic entry of water, to give mechanical strength. Made of cellulose in plants and chitin in fungi. 

	24
	Vacuole
	Organelle which contains a solution of mineral salts, sugars, amino acids, wastes and sometimes pigments such as anthocyanins. They support herbaceous plants by making cells turgid, may provide a temporary food store and if they contain pigments they may colour petals to attract pollinating insects.

	25
	Tissue
	A collection of similar cells that perform a specific function.

	26
	Organ
	A combination of different tissues that are coordinated to perform a variety of functions.

	27
	Organ system
	Many organs work together in an organ system to perform a particular function.

	28
	Prokaryote
	A cell of an organism belonging to the kingdom Prokaryote that is characterized by lacking a nucleus and membrane-bound organelles. E.g. bacteria

	29
	Bacteria
	A prokaryote.

	30
	Plasmid
	Small circular loops of DNA which contain genes that bacteria can have.

	31
	Flagellum
	Part of a bacterial cell which helps the bacteria to move.

	32
	Virus
	Acellular, non-living particles that are smaller than bacteria. They contain DNA or RNA but can only multiply inside living host cells. 

	33
	Capsid
	A protein coat which encloses the nucleic acid in a virus.

	34
	Attachment Protein
	The capsid can have these which are essential to allow the virus to identify and attach to a host cell. 



Mitosis
	35
	Mitosis
	The type of nuclear division in which the daughter cells have the same number of chromosomes as the parent cell.

	36
	Daughter cell
	The cells that are produced by cell division.

	37
	Chromatid
	One of the two strands of a chromosome that are joined together by a single centromere prior to cell division. 

	38
	Centromere
	The place where the two copies of DNA after replication are joined together.

	39
	Interphase
	The period of the cell cycle when the cell is not dividing.

	40
	Prophase
	The first stage of mitosis when the chromosomes become visible and when spindle fibres develop. The nucleolus disappears and the nuclear envelope breaks down.

	41
	Metaphase
	The second stage of mitosis when the chromosomes arrange themselves across the equator of the cell.

	42
	Anaphase
	The third stage of mitosis when the centromeres divide into two and the spindle fibres pull the individual chromatids making up the chromosome apart to their respective, opposite poles of the cell. 

	43
	Telophase
	The fourth stage of mitosis when chromosomes reach their respective poles and become longer and thinner, finally disappearing altogether, leaving only widely spread chromatin. The spindle fibres disintegrate and the nuclear envelope and nucleolus re-form.

	44
	Cytokinesis
	When the cytoplasm divides.

	45
	Spindle fibres
	These form the spindle apparatus which are responsible for pulling the chromatids to separate ends of the cell. 

	46
	Centrioles
	Where the spindle fibres develop from in animal cells.

	47
	Equator
	Where the chromosomes arrange themselves during metaphase.

	48
	Binary Fission
	The process by which cell division occurs in prokaryotic cells.

	49
	Cancer
	A group of diseases caused by a growth disorder of cells as a result of damage to the genes that regulate mitosis and the cell cycle which results in uncontrolled growth and division of cells.

	50
	Tumour
	A group of abnormal cells which develops and constantly expands in size.






	Plan for Assessment 

	All A level assessments are constructed using real exam styles questions, from the latest specification. Papers include a variety of assessment objectives and styles of questions. Initially assessments will cover fewer types of questions due to the smaller amount content covered. However, in Year 13 and in mock exams all assessment objectives and question styles are covered. Students will sit end of topic assessments in class; however mocks will be based on the realistic times and demands of the exams. Students will also be assessed on homework, class work and independent work as well.

This will prepare students for this externally examined unit.






