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                                                                            SYLLABUS

Fall semester of the 2021-2022 academic year 

on the educational program " Fundamentals of Microscopic Technology" 
	Discipline’s code
	Discipline’s title
	Independent work of students (IWS)
	No. of hours per week
	Number of credits
	Independent work of student with teacher (IWST)

	
	
	
	Lectures (L)
	Seminar (Sem)
	Laboratory (Lab)
	
	

	OMT 4311
	Fundamentals of Microscopic Technology
	56
	     15
	0
	30
	3
	5

	Academic information about the course

	Form of education
	Course type / description
	Types of lectures
	Types of practical training 


	Number of IWS
	Form of final control

	daytime
	Theoretical
	Analytical
	Situation tasks
	5
	oral

	Lecturer
	Salmurzauly Ruslan
	

	e-mail
	ruslaan200587@gmail.com
	

	Phone No. 
	8-7471215959
	

	Assistant
	Tileshova Moldir
	

	e-mail
	tleshova_moldir@mail.ru
	

	Phone No. 
	8-7753911146
	


	Academic presentation of the course


	Aim of course 
	Expected Learning Outcomes (LO)
As a result of teaching the discipline, the student will be able to:
	Indicators of LO achievement (ID)

 (for each LO at least 2 indicators)

	The course is intended to acquaint you with the laws of development, structure and functions of tissues of multicellular organisms. The training course "Fundamentals of Microscopic Technology" is a general course in the bachelor's educational program on the specialty "5B060700 – Biology".


	LO1. The discipline "Fundamentals of Microscopic Technology" is an elective subject of the specialty "Biology"
	ID1.1 Formation of a knowledge system for bachelors theoretical foundations of modern methods microscopy and the prospects for their use for study of living microsystems;


	
	LO2. In the course of studying this discipline, students are introduced to the methods of studying biological objects with the help of microscopic technologies. Microscopic technique is a set of methods and techniques for studying the structure, vital activity, development, chemical composition and physical properties of cells, tissues and organs with the help of optical and electronic microscopes. Includes: the preparation of living objects for microscopic examination and its conduct, the production of permanent (non-living) drugs; micro-, histo-  and cytochemical studies; special methods of preparing preparations for electron microscopy. This comprehensive course on microscopy techniques introduces students to both the theory and practical use of modern microscopes. The course features lectures on the basic physical principles behind the most common modern microscopy techniques. We cover introduction to optics, principles of image formation, light microscopy techniques, principles of fluorescence, digital imaging, confocal microscopy,  structured illumination, two-photon fluorescence, second harmonic generation, electron microscopy. The lectures are reinforced with the Laboratory class  sessions featuring extensive demonstrations and hands-on exercises on a wide variety of microscopes.
	ID 2.1 formation of skills in carrying out cytological and histological methods of research; 
ID 2.2. studying in practice, the basic Laboratory class methods of fixing, processing, manufacturing of cytological and histological preparations and their photographing and description; 

	
	LO3 Explains the possibility of applying the achievements of Fundamentals of Microscopic Technology in practice (medicine, embryology).
	ID 3.   Ouse of the acquired knowledge for the formulation, conduct and interpretation of the results of experimental work;

	
	LO4 In a communicative environment, the group focuses on the ability to generate interest, personal interest and analyze learning and research activities, combining ethical values in the community.
	ID 4. use of the acquired knowledge for the formulation, conduct and interpretation of the results of experimental work; 
· 

	
	LO5 Be able to assess the importance of the course in the implementation of an individual educational trajectory in their professional development.
	ID 5.1 use cytological and histological methods in the analysis and condition of organs and tissues of animals;

	
	
	ID 5.2 training in the proper handling of the microscope, histological preparations;

	Prerequisites
	"General Biology", "Cytology and Histology," "Biochemistry, Molecular Biology," "Biophysics," "Physics"

	Postrequisites
	Graduate work

	References and Resources
	1. Douglas B. Murphy “Fundamentals of Light Microscopy and Electronic Imaging”, 2001, publisher Wiley-Liss
2. B Parvin et al., ‘‘Integrated Imaging Informatics,’’ in Computational Systems Biology, A. Kriete and R. Eilis, eds., Elsevier, 2006.
3. N Orlov et al., ‘‘Computer Vision for Microscopy Applications,’’ in Vision Systems - Segmentation and Pattern Recognition, G Obinata and A Dutta, eds., ARS, 2007.
4. Abramowitz, Mort. “Optics, A Primer” published by Olympus America 2002
5. Bradbury, Savile “An Introduction to the Optical Microscope” A Royal Microscopical Society Publication 2001
6. Eastman Kodak Bulletin P2, “Photography Through the Microscope” 1980, written by John Delly
7. Amos B. (2000): Lessons from the history of light microscopy. Nat Cell Biol. 2(8), E151-2.

8. Wilson T., Sheppard C. (2001): Theory and practice of scanning optical microscopy. Academic Press, London.

9. Diaspro A. (2001): Confocal and two-photon microscopy: foundations, applications, and advances. Wiley-Liss, New York.

10. Pawley JB. (2006): Handbook of Biological Confocal Microscopy, 3rd edition, Plenum-Springer, New York.

11. Hawkes PW., Spence JCH. (2006): Science of Microscopy, Springer, New York.

12. Masters BR. (2006): Confocal Microscopy And Multiphoton Excitation Microscopy: The Genesis of Live Cell Imaging, SPIE Press Monograph Vol. PM161, USA.

13. Hell SW. (2003): Toward fluorescence nanoscopy. Nat Biotechnol. 21, 1347


	Academic policy of the course in the context of university moral and ethical values
	Academic Behavior Rules: 

All students must register at the MOOC. The deadlines for completing the modules of the online course must be strictly observed in accordance with the discipline study schedule.  

ATTENTION! Non-compliance with deadlines leads to loss of points! The deadline of each task is indicated in the calendar (schedule) of implementation of the content of the curriculum, as well as in the MOOC.

Academic values:

- Practical trainings/laboratories, IWS should be independent, creative.

- Plagiarism, forgery, cheating at all stages of control are unacceptable.

- Students with disabilities can get counseling by e-mail (Salmurzauly.ruslan@gmail.com).

	Evaluation and attestation policy
	Criterial evaluation: assessment of learning outcomes in relation to descriptors (verification of the formation of competencies in midterm control and exams).

Summative assessment: assessment of work activity in an audience (at a webinar); assessment of the completed task.


CALENDAR (SCHEDULE) THE IMPLEMENTATION OF THE COURSE CONTENT:

	Weeks 
	Topic name
	LO
	ID
	Number of hours
	Max. score
	Form of knowledge assessment
	Lesson type / platform

	                   Modul 1 
	

	1


	L.   Introduction. History of Microscopy, overview of Current Microscopy Techniques
	LO 1;
	ID 1.
	1
	
	
	Video lecture on Zoom

	
	Lab.  Preparation of anatomic sections and permanent microscopic preparations.  Staining of microscopic preparations
	LO 2;
	ID 2.1

	2
	10
	Analysis
	Offline

	2

	L.  Light microscopy. Microscope; optic principles
	LO 1;
	ID 2.2

	1
	
	
	Video lecture on Zoom

	
	Lab. Individual components of a microscope -- their construction Microscope adjustment, Köhler illumination and functions
	LO 2;
	ID 2.1
	2
	10
	Analysis
	Offline

	3


	L. Dark-field microscopy, phase contrast microscopy
	LO 1;
	ID 3
	1
	
	
	Video lecture on Zoom

	
	Lab.  Importance, principle, and supplementary equipment of light microscopes. Preparation of phase contrast for microscopy
	LO 2;
	ID 3
	2
	10
	Analysis
	Offline

	
	IWST 1. Consulting on the implementation of the IWS 1. .  Light microscopy. Microscope; optic principles
	
	
	
	
	
	 

	
	IWS 1.  Mechanisms of image formation.
	
	
	
	25
	
	 

	4


	L.  Measuring and drawing of microscopic structures
	LO 1;
	ID 4.1
	1
	
	
	Video lecture on Zoom

	
	Lab.  Importance, and supplementary equipment of light microscopes. Calibration of measuring ocular, preparation of drawing equipment for work
	LO 2;
	ID 4.2
	2
	10
	Analysis
	Offline

	5


	L.  The skin. General parts of the skin and their origins appendages of the skin and discuss the development of hair and glands.
	LO 5;
	ID 5.1
	1
	
	
	Video lecture on Zoom

	
	Lab.  Cord Blood Stem Cells
	LO 2;
	ID 5.2
	2
	10
	Analysis
	Offline

	
	IWST 2. Consulting on the implementation of the IWS 2. Measuring and drawing of microscopic structures
	
	
	
	
	
	 

	
	IWS 2.  Generation of Human Induced Pluripotent Stem Cells: Viral and Nonviral Vector-Based Nuclear Reprogramming
	
	
	
	25
	
	 

	
	МТ 1 (Midterm Exam)
	 
	
	
	100
	QUIZ
	Offline

	
Module 2

	6


	L. Microphotography
	LO 1;
	ID 1

	1
	
	
	Video lecture on Zoom

	
	Lab.  Principles. Taking pictures. Digital microphotography
	LO 2;
	ID 2.1
	2
	10
	Analysis
	Offline

	7


	L.  Fluorescence microscopy
	LO 1;
	ID 1
	1
	
	
	Video lecture on Zoom

	
	Lab. Fluorescence. Fluorescent staines. Fluorescent microscope.
	LO 2;
	ID 2.1
	2
	10
	Analysis
	Offline

	
	IWST 3. Consulting on the implementation of the IWS 3. Principles. Taking pictures. Digital microphotography
	
	
	
	
	
	 

	
	IWS 3 Applied value of fluorescence microscopy. Interview
	
	
	
	25
	
	 

	8


	L.  Confocal microscopy.
	LO 5;
	ID 5.2
	1
	
	
	Video lecture on Zoom

	
	Lab. Confocal microscope. Spatial microscopy. Time series microscopy
	LO 5;
	ID 5.1
	2
	10
	Analysis
	Offline

	
	L. Electron microscopy
	LO 1;
	ID 1

	1
	
	
	Video lecture on Zoom

	
	Lab. Electron microscope. Preparation of specimens. Taking of electronoptical images
	LO 2;
	ID 2
	2
	10
	Analysis
	Offline

	10

	L. Scanning microscopy
	 LO 1;
	ID 1

	1
	
	
	Video lecture on Zoom

	
	Lab. Scanning microscope. Preparation of specimens. Taking images
	 LO 2;
	ID 2
	2 
	10
	Analysis
	Offline

	
	IWST 4. Consulting on the implementation of the IWS 4. Confocal microscopy
	LO 5;
	ID 2

	
	
	
	 

	
	IWS 4 Confocal microscope. Spatial microscopy. Time series microscopy
	LO 4;
	ID 2

	
	25
	
	 

	
	МТ 2 (Midterm Exam)
	
	
	
	100
	QUIZ
	Offline

	
Module 3

	11

	L. Flow cytometry
	  LO 1;
	ID 2

	1
	
	
	Video lecture on Zoom

	
	Lab. Principles and application. Multicolour Flow Cytometry
	  LO 2;
	ID 2.1
	2
	10
	Analysis
	Offline

	12

	L. Use of image analysis in microscopy
	  LO 1;
	ID 3

	1
	
	
	Video lecture on Zoom

	
	Lab. Principles. Taking pictures. Digital microphotography
	  LO 2;
	ID 2.2
	2
	10
	Analysis
	Offline

	
	IWST 5.  Consulting on the implementation of the IWS 5. Use of image analysis in microscopy
	  LO  4
	ID 4

	
	
	
	 

	
	IWS 5.  Аctual scientific works on electron microscopy
	  LO 4;
	ID 5.2

	
	50
	 
	

	13

	L.  Other Materials Characterization Techniques. X-ray Diffraction, XRay Fluorescence, Scanning Auger Microscopy.
	  LO 1;
	ID 2.1
	1
	
	
	Video lecture on Zoom

	
	Lab. Other applications for microscopy techniques
	  LO 2;
	ID 3
	2
	10
	Analysis
	Offline

	14


	L. Atomic force microscopy
	LO 1;
	ID 2.1
	1
	
	
	Video lecture on Zoom

	
	Lab. Actual scientific works on atomic force microscopy
	LO 2;
	ID 2
	2
	10
	Analysis
	Offline

	15


	L. Structured Illumination Imaging
	LO 1;
	ID 1
	1
	
	
	Video lecture on Zoom

	
	Lab. The process of structured illumination imaging
	LO 2;
	ID 5.2
	2
	10
	Analysis
	Offline

	
	МТ 3 (Midterm Exam)
	
	
	
	100
	QUIZ
	Offline


[Abbreviations: QS - questions for self-examination; TK - typical tasks; IT - individual tasks; CW - control work; MT - midterm.

 Comments:

- Form of L and PT: webinar in MS Teams / Zoom (presentation of video materials for 10-15 minutes, then its discussion / consolidation in the form of a discussion / problem solving / ...)

- Form of carrying out the CW: webinar (at the end of the course, the students pass screenshots of the work to the monitor, he/she sends them to the teacher) / test in the Moodle DLS.

- All course materials (L, QS, TK, IT, etc.) see here (see Literature and Resources, p. 6).

- Tasks for the next week open after each deadline.

- CW assignments are given by the teacher at the beginning of the webinar.]

Dean                                                                                                                    Zayadan B.K.                                                         
Chairman of the Faculty Methodical Bureau


         Nazarbekova S.T.
	Head of the Department
	
	Kurmanbayeva M.S.



	Lecturer
	
	Salmurzauly R


