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Advanced level  

Unit of the long 

term plan in 

course plan 

 

Topic/Content of the Unit in the Long Term Plan 

Learning objectives 

Term 1 

11.1A  

Ecology and the 

impact of human 

activities on the 

environment  

Environmental factors Biodiversity of the area .  Investigation of the 

ecosystem in field conditions 

11.3.1.1 conduct the investigation of research of the local region 

in field conditions;  

Ecological groups of organism in terms of salt content, temperature 

and humidity  

11.3.1.2 identify the ecological groups of organisms in terms of 

separate abiotic factors; 

Global warming: causes, consequences, solutions.  

Computer modeling of global climate change 

11.3.2.1 predict the effects of possible global climate change 

Environmental issues of the Republic of Kazakstan and the way of 

their solutions. 

11.3.2.2 study and suggest possible solutions to environmental 

problems in Kazakhstan 

11.1B Cell 

biology 

 

 

Calculation of the linear increase in organelles. Using an eyepiece and 

a micrometer to calculate the size of cells. 

Determination of the actual cell size using a micrometer and an object 

micrometer 

11.4.2.1 measure cell sizes using a microscrope  

The difference between the resolution and magnification of optical 

and electron microscopes.  

11.4.2.2 compare mechanisms for optical and electron 

microscopes and discuss advantages and disadvantages of an 

electron microscope;  

Interrelation between the structure, properties and functions of the cell 

membrane. Liquid crystal model of the membrane. Functions of 

membrane proteins, phospholipids, glycoproteins, glycolipids, 

cholesterol.  

Influence of various factors on the cell membrane (temperature, 

ethanol). 

11.4.2.3 establish the relationship between the structure, 

properties and functions of the cell membrane using the liquid 

crystal model; 



Features of the structure and functions of organoids in the cell. The 

main components of the cell: cell wall, plasma membrane, cytoplasm 

and its organoids (non-membrane, single-membrane and dual-

membrane). Core. The main functions of the components of the cell. 

11.4.2.4 explain the features of the structure and functions of cell 

organelles visible under the electron microscope; 

Features of the structure and function of cells of bacteria, fungi, plants 

and animals. 

11.4.2.5 compare the features of the structure and functions of 

prokaryotic cells, cells of plants and animals; 

11.1C Molecular 

Biology 

 

Significance of water for life on Earth. 

 Investigating physical and chemical properties of water. 

11.4.1.1 explain why water is a polar molecule and how the 

polar nature of water is of fundamental significance for life on 

the Earth; 

Structural components of lipids. Properties and functions of lipids. 

Compare the solubility of fats in various solvents  

11.4.1.2 describe the chemical structure and functions of 

phospholipids; 

Classification of proteins by composition (simple, complex) and by 

function. 

11.4.1.3 classify proteins by their structure, composition and 

functions; 

Composition and levels of structural organization of proteins. 11.4.1.4 describe the four stages of protein organization and 

explain the types of links at each level of protein structure 

The structure and function of the haemoglobin and collagen.  11.4.1.5 describe the structure of haemoglobin and collagen and 

explain the relation to their functions; 

Denaturation and renaturation of proteins.  

Influence of different conditions (temperature, pH) on the structure of 

proteins. 

11.4.1.6 study the influence of various conditions on the 

structure of proteins 

The content of proteins in biological objects. 

 Determining the content of protein in biological objects. 

11.4.1.7 investigate and know the qualitative and quantative 

methods of identifying the protein content in biological objects; 

The stucture of deoxyribonucleic acid molecule.  11.4.1.8 establish the connection between DNA structure and its 

function; 



The structure of deoxyribonucleic acid (primary and secondary 

structure) Nitrogenous bases, deoxyribose and phosphoric acids 

11.4.1.9 describe the chemical structure of nucleotides and 

explain their bonding and location in DNA molecules;  

Producing DNA from plant tissue. 11.4.1.10 investigate plant fibers' ability to DNA purification; 

Summative assessment –  80  minutes 

Term 2 

11.2A Molecular 

biology  

(nucleic acids and 

protein 

biosynthesis) 

 

The mechanism of deoxyribonucleic acid replication. Experiments of 

Meselson and Steel. The rules of Chargaff. 

11.4.1.11 describe the process of DNA replication 

 based on Chargaff's rules 

The structure and functions of ribonucleic acid (rna). Matrix, 

ribosomal and transport ribonucleic acids. 

11.4.1.12 distinguish the structure and functions of RNA types 

Similarities and differences in the structure of dna and rna molecules. 11.4.1.13 compare the structure of molecules of RNA and DNA 

The mechanism of protein biosynthesis: Stages of translation and 

transciption. 

11.4.1.14 identify translation and transcription;  

Properties of the genetic code: universality, degeneracy, triplet code, 

non-overlapping  

11.4.1.15 explain the properties of the genetic code; 

11.2B Transport 

of substances  

Factors and conditions affecting the activity of enzymes: pH; 

temperature; concentration of substrate, enzyme, inhibitor and 

activator.  

Influence of various conditions on enzyme activity 

11.1.2.1 investigate the effects of various conditions 

(temperature, pH, substrate concentration and inhibitor) on 

enzyme activity; 

The mechanism of passive transport: simple diffusion, diffusion 

through membrane channels, facilitated diffusion. 

Investigating osmosis in plant tissue. 

11.1.3.1 explain the mechanism of passive transport 

Influence of the ratio of surface area to volume on the diffusion rate. 

The value of the ratio of the surface area of erythrocyte cells to the 

volume.  

11.1.3.2 calculate surface area to volume ratios and explain their 

significance in relation to the transport of substances; 



 Determination of the ratio of the surface area to the cell volume 

Conductive system of the heart. AB, CA, Bachmann knots Khis 

bundles, Purkinje fibres, syncytes, desmosome, pacemaker cells, 

bioelectric signals. Depolarization, repolarization processes  

11.1.3.3 explain the mechanism of cardiac automatics; 

The cardiac cycles phases: diastole, systole, pause. Electrocardiogram. 

Electrocardiography. 

investigate cardiac electric processes (ECG)». 

11.1.3.4 use electrocardiogram to describe the cardiac cycle;  

Structure and function of hemoglobin and human myoglobin. Oxygen 

dissociation curves for hemoglobin and myoglobin in the human 

body.  

11.1.3.5 explain oxygen dissociation curves and haemoglobin and 

myoglobin for adults and embryos; 

Significance of Bohr's effect 11.1.3.6 describe and explain Bohr's effect; 

11.2C Breathing, 

excretion  

The structure and functions of adenosine triphosphate (ATP). 11.1.4.1 know the structure and functions of ATP 

The synthesis of adenosine triphosphate: aerobic and anaerobic 

phases of the glucose decomposition. 

11.1.4.2 compare ATP synthase in aerobic and anaerobic 

respiration 

Stages of energy exchange. 11.1.4.3 describe the stages of energy exchange 

Structural components of mitochondria and their functions. 

Interrelation of mitochondrial structure and cellular respiration 

processes.  

11.1.4.4 establish the relationship between mitochondrial 

structure and cellular respiration processes 

The Krebs cycle. Basic and intermediate compounds of the cycle and 

products, types of a reaction. 

11.1.4.5 describe the Krebs cycle 

Electron transport chain. Value for biological systems. 11.1.4.6 investigate processes of the respiratory chain (electron 

transport chain) enzymes according to a chart 

Of substrates and oxidative phosphorylation in the energy exchange. 11.1.4.7 explain the mechanism of oxidation phosphorylation 

Absorption and reabsorption. Urine formation. 11.1.5.1 explain the mechanism of filtration and formation of 

urine 



Regulation of water exchange. Target organs. The effect of action. 

Hypofunction. Hyperfunction. 

11.1.5.2 explain the role of antidiuretic hormone (ADH) in water 

monitoring; 

Artificial cleansing of blood and other liquids of the human body. 

Principle of dialysis action Dialysis methods: peritoneal, 

hemodialysis. 

11.1.5.3 explain the dialysis mechanism; 

Chronic kidney failure. Kidney transplantation and dialysis. 

Advantages and disadvantages. 

11.1.5.4 discuss the advantages and disadvantages of kidney 

transplantation and dialysis; 

Summative assessment –  80  minutes 

Term 3 

11.3A  

Coordination and 

regulation  

The structure of the central nervous system. The structure and 

function of the brain. Structure and functions of the spinal cord.  

Investigation of the spinal cord and brain 

11.1.7.1 study the structure and functions of the spinal cord and 

brain; 

Mechanoreceptors types. The reaction of mechanoreceptors to 

changing stimuli in the case of Pacinian corpuscles. 

Identifying the spatial threshold of tactile sensitivity 

11.1.7.2 describe how mechanoreceptors react to changing the 

stimulus (Pacinian corpuscles)  

The structure of nerve cells. Membrane potential. Action potential 

Initiation and transmission of the action potential. Transmission of 

impulse along the neuron axon. 

11.1.7.3 describe and explain the initiation and transmission of 

the action potential in myelinated neurons; 

Refractory period and its role. 

The advantages of neuronal myelination. Comparison of myelinated 

and non-myelinated neurons. 

11.1.7.4 explain the importance of the refractory period and the 

myelin sheath; 

Interrelation of the structure and function of the cholinergic synapse. 

The mechanism of synaptic transmission in the case of the 

cholinergic synapse. 

Investigation of the process of synaptic transmission. 

11.1.7.5 establish the relationship between the structure and 

function of the cholinergic synapse; 

11.3B Cell cycle  Mechanisms of DNA replication. 

The stages of DNA replication. 

11.2.2.1 describe and explain the cell cycle with regards to the 

number of chromosomes and DNA replication; 



Mitosis. The processes occurring in the cell in different phases of 

mitosis. (E) "Identifying the level of mitotic activity in the cells of the 

root of an onion". 

11.2.2.2 to research the phases of mitosis with the help of 

prepared micropreparations;  

Gametogenesis in plants and animals. Gametes. Stages of 

gametogenesis. Sporogenesis and gametogenesis in plants. 

11.2.2.3 explain the features of gamete formation in plants and 

animals; 

 investigate the structure of plants' anthers and sets through 

micropreparations for observing meiosis; 

11.2.2.4 investigate the structure of plants' anthers and sets 

through micropreparation for observing meiosis; 

Meiosis. Mechanism of genetic material recombination. 11.2.2.5 describe the stages of meiosis and the mechanisms of 

genetic material recombination in the process of meiosis; 

Occurrence of oncological neoplasms 11.2.2.6 discuss factors causing cancer; 

Factors contributing to the occurrence of precancerous conditions. 11.2.2.7 describe how uncontrolled cell division can lead to the 

formation of tumors; 

11.3С Growth, 

development and 

motion  

Aging: a common biological pattern. 11.2.3.1 understand that aging is a biological law inherent to all 

organisms 

Ageing. Theories about the ageing process. 11.2.3.2 describe how the scientific understanding of aging 

develops as new data emerges 

The mechanism of muscle fiber contraction. T-system of muscle 

fiber, sliding filament theory. 

"Investigate the ultrastructure of striated muscles". 

11.1.6.1 explain the mechanism of muscle contraction by the 

sliding filament theory  

The structure, localization and general properties of fast and slow 

muscle fibers. Types of skeletal muscle tissue in relation to actin. 

11.1.6.2 establish a relationship between the structure, location 

and general properties of fast and slow muscle fibres 

11.3D  

Regularities of 

heredity   

Solving problems associated with dihybrid and polyhybrid crossing 

"Solving problems associated with dihybrid and polyhybrid 

crossing". 

11.2.4 apply genetical models for solving problems associated 

with dihybrid and polyhybrid crossing 

Cytological basis of polyhybrid crossing.  11.2.4.2 substantiate the cytological basis of monohybrid 

crossing  



Chromosome theory of heredity. Linkage groups 11.2.4.3 investigate the main principles of the chromosome 

theory of heredity; 

Crossing-over as a mechanism identifying the violation of linkage of 

genes. 

11.2.4.4 explain the violation of the regularities of inheritance of 

traits as a result of crossing-over; 

Inheritance linked to the sex. 11.2.4.5 apply genetical models for solving problems associated 

with dihybrid and polyhybrid crossing; 

Interaction of allelic and non-allelic genes. Epistasis, 

complementarity, polymorphism, multiple allelism, codomination, 

complete and incomplete dominance. 

10.2.4.6 compare the interaction of allelic and non-allelic genes 

Chromosomal diseases of humans associated with an abnormal 

number of chromosomes. 

Compilation of a karyogram of a human chromotype. Study of 

genomic mutationsю. 

11.2.4.7 describe chromosomal human diseases associated with 

chromosome number anomalies (autosomal and sex) 

Advantages and disadvantages of genetic counselling  11.2.4.8 know the significance of medicogenetic counselling in 

forecasting heritable diseases; 

Summative assessment –  80  minutes 

Term 4 

11.4A 

Regularities and 

variabilities 

 

Types of modificational mutational variability 11.2.4.9 classify types of variability;  

Factors leading to modificational variability. 11.2.4.10 explain the causes and formation of modificational 

variability; 

Variational series of variability signs.  

Study variability modification, construction of a variational series 

and a curve. 

11.2.4.11 investigate the patterns of modification variability 

The causes, types and mechanism of genetic mutations 11.2.4.12 describe the mechanism of the formation of 

chromosome and genetic mutations; 



Hugo de Vries mutation theory. Spontaneous and induced mutations. 

Point, chromosomal, genomic, nuclear and cytoplasmic mutations. 

11.2.4.13. Study the theory of Hugo de Vries mutation and the 

causes of mutagenesis; 

11.4B 

Evolutionary 

development and 

the basis of 

breeding. 

 

Evolution evidence: comparative-anatomical, molecular-genetic, 

embryological, paleontological, biogeographical, biochemical 

evidence. 

11.2.6.1 analyze evolution evidence; 

Anthropogenesis stages. Proanthropes. Archanthropes. 

Paleoanthropus. Neanthropines. 

11.2.6.2 describe the anthropogenesis stages 

The interaction between hereditary variability and evolution. 

Hereditary variability is the basis of evolution. Combinative 

variability, mutations.  

11.2.6.3 explain the interaction between the hereditary 

variability and evolution 

Natural selection. Struggle for existence. Gene drift. Population 

waves. 

11.2.6.4 analyze the factors that influence the frequency of 

alleles; 

Mechanisms of speciation. Isolation mechanisms of speciation. The 

role of reproductive isolation in formation of species.  

11.2.6.5 classify the main mechanisms of speciation; 

The newest methods of gene and cell engineering, selection and 

crosses.  

11.2.5.1 study the ways to improve crop plants and animals 

using selection methods; 

11.4C Variety of 

living organisms  

 

Phylogenetic trees. Cladograms. The concept "The last universal 

common ancestor". 

Compilation and interpretation of phylogenetic maps.  

11.1.1.1 compile and interpret phylogenetic maps (cladograms 

and phylogenetic trees) 

Differences between cladograms and phylogenetic trees. 

Evolutionary significance of cladograms and phylogenetic trees. 

11.1.1.2 compare the principles of different forms of 

phylogenetic maps (cladograms and phylogenetic trees) 

11.4D 

Microbiology and 

biotechnology 

 

Types of nutrition and feature of the metabolism of microorganisms 

  Investigation of bacteria growth in various nutritional media. 

11.4.3.1 identify basic types of microorganism nutrition; 

The groups of microorganisms in regards to oxygen and temperature, 

and carbon, nitrogen and energy sources.  

11.4.3.2 describe the features of the metabolism of 

microorganisms;  

Types of micropreparations. 

Preparation of permanent slides 

11.4.3.3 describe methods of the permanent preparation; 



The meaning and mechanism of a fermentor.  11.4.3.4 describe the device and operating principle of a 

fermentor  

Positive and negative aspects of the use of microorganisms in 

industry, agriculture, medicine, life. 

11.4.3.5 define the advantages and disadvantages of living 

organisms used in research and industry; 

Stages of genetically engineered manipulation. The significance of 

genetic engineering. "Solving problems on genetic engineering." 

11.4.3.6 explain the essence of genetic engineering 

manipulation; 

Applying polymerase chain reaction (PCR). The importance of 

polymerase chain reaction in criminalistics, the determination of 

paternity, medical diagnosis, personalized medicine, gene cloning, 

deoxyribonucleic acid sequencing, mutagenesis. 

11.4.3.2 describe the importance of polymerase chain reaction in 

taxonomy, medicine and criminalistics 

Mechanism of obtaining genetically modified and transgenic 

organisms. 

11.4.3.8 understand the meaning of such terms as "genetically 

modified and transgenic organisms" 

Positive and negative aspects of the use of genetically modified 

organisms. Ethical issue of applying genetically modified organisms. 

11.4.3.9 discuss ethical issues of applying genetically modified 

and transgenic organisms 

Summative assessment –  80  minutes 

  

 

 


