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FORM OF FINAL EXAM IN DISCIPLINE  - WRITTEN EXAM:

The exam format is offline. The task goal is to identify the expected results of the discipline training.

The exam questions will be created automatically, a student should form a written answer by directly entering the text into the system.

EXAM PROCEDURE
IMPORTANT - the exam is held on a schedule that must be known in advance as the students as the teachers.

Assignment options - tickets with 3 questions

The first block includes questions on cognitive competence, assessing knowledge and understanding of the study material. This block contains questions aimed at identifying the ability to demonstrate knowledge and comprehension based on the content of modern scientific textbooks. The maximum score for an answer is 30 points.

The second block contains questions on systemic competence, demonstrating extensive knowledge of theories, concepts, and systems that define the biodiversity of plants and animals in the wild. The maximum score for an answer is 30 points.

The third block includes questions that determine functional competence, assessing the ability to apply and analyze information. These questions are designed to identify the ability to use knowledge, formulate, and justify arguments and solutions to problems within the studied field. The maximum score for an answer is 40 points.
Procedure for registration and provision of materials: students must give full answers to all questions on the ticket.

Variants of tasks
Exam questions will be divided on the three blocks.
Exam paper will contain three questions, by one from each block.

Evaluation criteria:
Questions from the first block – 30 points
Questions from the second block – 30 points
Questions from the third block – 40 points


Requirements for the design of the work. The answers to the tickets should correspond to the content of the question and most fully reflect the results of training.



PROGRAM
final exam in the discipline «Plant anatomy and morphology»

Module 1. Plant anatomy
1. Explain the structure of the plant cell. Membrane bound & non-membrane bound organelles.
2. Anatomical organization of plant tissues. Classification of plant tissue. Features of the structure of cells of meristematic  tissues. Meristematic tissue. Primary and secondary meristems. Dermal tissues system: formation and structural features of primary and secondary dermal tissues. Vascular tissue system: origin, structure, location in the body of plants. Mechanical ground tissues: emergence, location in the body of plants, structural features.
3. The anatomical organization of the stem of herbaceous plants. The structure of the stem monocots. Anatomical organization of the stem of cereals. A variety of types of structure of the stem of dicotyledonous herbaceous plants.
4. Anatomical organization of the stem of woody plants. Histological composition of secondary bark and wood. Formation of the bark. Features of the structure of the stem of conifers.
5. Anatomical organization of the leaf. Features of the anatomical organization of a typical leaf. The influence of external factors on the structural organization of the leaf.
6. The primary and secondary structure of the roots. The primary structure of the root. The formation and functioning of secondary tissues. The secondary structure of the root. 

Module 2. Plant morphology

1. The vegetative organs of  higher plants. Root morphology. Determination of the root, its function, types of roots according to the nature of growth and origin. Types of root systems depending on habitat conditions. Mycorrhiza. Metamorphosis of the root.        
2. The morphology of the shoot and the stem. The definition of shoot, the stem as an element of shoot. Buds, types of buds arrangement and leaf arrangement. Types of branching shoots. Metamorphosis of shoots and stems. Types of shoots.
3. The vegetative organs of higher plants. Leaf morphology. Leaf - an element of shoot. Functions of leaf, origin. Growth and development of leaf. Three categories of leaves. Metamorphosis of leaves.
4. Generative organs of higher plants. Flower. Flower as an organ of sexual reproduction. Androecium and gynoecium, micro and macrosporogenesis. Double fertilization. Inflorescence morphology. Definition, the value of inflorescences. Classification inflorescences.
5. The Fruit and Seed. Seed development, seed types: seeds without endosperm, with endosperm and perisperm. The development and structure of the fruit. Classification of fruits. Fruits and seeds adaptations to the dispersion. 
Module 3. Plant systematic

1. The general characteristics of Algae. The general characteristic of algae. Major divisions of algae (Cyanophyta, Chlorophyta, Phaeophyta). (Cyanophyta).
2. General characteristics of the kingdom of Fungi. Fungi classification, major divisions of fungi  (Chytridiomycota,  Zygomycota,  Ascomycota, Basidiomycota, Deuteromycota . Oomycetes (water molds). 
General characteristics of Lichens. Morphological types. Symbiotic character of lichen. 
3. Nonvascular plants. General characteristic of the Mosses. Classification, phylum Marchantiophyta and Bryophyta. Main representatives, their characteristics.
4. Pteridophyta (ferns and allies). General characteristic. Class Lycopodiopsida  (lycophytes) and its general characteristic. Lycopodium (“club moss”), features of morphology and reproduction. Heterospory in  Selaginella.
5. Class Equisetopsida (horsetails), general characteristic. Features of morphology and reproduction.
6. General characteristic of  Class Polypodiopsida (Ferns).  Features of morphology and reproduction. Heterosporous Water Ferns. 
7. General characteristic of Gymnosperms. Division Pinophyta (Coniferophyta). Features of morphology and reproduction.
8. Division Angiospermae. Structure of flower. Families Asteraceae, Ranunculaceae, Fabaceae. Rosaceae.
9. Class Monocotyledones (Liliopsida), families Liliaceae, Poaceae, Cyperaceae.




Rubricator of criteria-based assessment
	№ п/ п
	Points
Criterion
	Great (90-100)
	Fine (70-89)
	Satisfactorily (50-70)
	Unsatisfactorily (0-49)

	1
	Conformity of the content of the answer to the question asked
	The content of the answer fully and completely corresponds to the question
	The content of the answer basically corresponds to the question
	The content of the answer partially differs from the essence of the question
	The content of the answer does not correspond to the question asked

	2
	Originality of the answer and creative approach when answering a practical or methodological question
	The answer is original and demonstrates the student's mastery of all
methods and
practical aspects of
solving problems in the course
	The answer is original and demonstrates the student's mastery of the basic methods and practical aspects of solving problems in the course
	The answer is not original, it demonstrates the student's mastery of some methods and practical aspects of solving problems in the course
	The answer is not original, it shows that the student does not have the basic methods and practical ways of solving problems in the course

	3
	Completeness of coverage of the issue
	The answer is complete and demonstrates the student's broad outlook on the course.
	The answer is complete,
indicates the student's detailed familiarity with the main literature on the syllabus
	The answer is incomplete, indicating that the student is partially familiar with the materials and the main literature on the syllabus
	The answer is very brief,
indicating the student's limited familiarity with
the materials and basic
literature on the syllabus

	4
	Design of the answer using graphic illustrations, visual examples and/or references to the course literature
	The answer is illustrated graphically, with visual examples and/or references to literature on the course
	The answer is partially supplemented with graphic illustrations, visual examples and/or literary references on the course
	The answer is supplemented with a single
graphic illustration, one visual example and/or a literary reference on the course
	The answer does not contain graphic illustrations, visual examples and/or literary references related to the course being studied



Points for answering the question: 
1) Points for 1 question (P1): (Cr1+ Cr 2+ Cr 3+ Cr 4)*0,3
2) Points for question 2 (P2): (Cr 1+ Cr 2+ Cr 3+ Cr 4)*0,3
3) Points for question 3 (P3): (Cr 1+ Cr 2+ Cr 3+ Cr 4)*0,4
Final point = P1+P2+P3

	Grade
	Digital
equivalent
points
	Points,
% content
	Assessment according to the traditional system

	A 
	4,0 
	95-100 
	Great

	A- 
	3,67 
	90-94 
	

	B+ 
	3,33 
	85-89 
	Fine

	B 
	3,0 
	80-84 
	

	B- 
	2,67 
	75-79 
	

	C+ 
	2,33 
	70-74 
	

	C 
	2,0 
	65-69 
	Satisfactorily 

	C- 
	1,67 
	60-64 
	

	D+ 
	1,33 
	55-59 
	

	D 
	1,0 
	50-54 
	

	FX
	0,5
	25-49
	Unsatisfactory

	F
	0
	0-24
	




The main sources:
1. Crang, Richard, Lyons-Sobaski, Sheila, Wise, Robert. Plant Anatomy. Springer. – 2018. – 732 p. 
2. Shipunov A. Introduction to Botany. 2018. – 181 p. http://ashipunov.info/shipunov/school/biol_154/ eBook
3. Raven P., Evert R.F., Eichhorn S.E. Biology of Plants. By W. H. Freeman and Company 2013. – 864 p.
4. Milena Martinková, Martin Čermák, Roman Gebauer, Zuzana Špinlerová. Plant Botany. An introduction to plant anatomy, morphology and physiology. Brno, 2014. 103 p. eBook
5. Michael G. Simpson.  Plant Systematics. Third Edition. Elsevier. – 2019. – 754 p. eBook
6. Charles B. Beck. An Introduction to Plant Structure and Development. Cambridge University Press. 2011. – 465 p. eBook

Additional sources:
http://elibrary.kaznu.kz/ru/
https://study.com/academy/topic/introduction-to-plant-anatomy.html https://botanydepot.com/2021/01/20/videos-plant-systematics-lectures-by-bruce-kirchoff/
https://cms.botany.org/media/collection/id.24.html
https://www.brainkart.com/subject/Plant-Anatomy_249/
https://www.easybiologyclass.com/plant-anatomy-online-tutorials-lecture-notes-study-materials/
https://study.com/academy/topic/plant-anatomy-morphology.html

