SYLLABUS 
Fall semester 2022-2023 academic years
on the educational program “6B05301 – Chemistry” 

	Discipline’s code
	Discipline’s title
	Independent work of students (IWS)
	Number of credits
	Number of credits
	Independent work of student with teacher (IWST)

	
	
	
	Lectures (L)
	Practical training (PT)
	Laboratory  (Lab)
	
	

	OHT 4304
	Basis of chemical technology
	83
	15
	15
	60
	6
	7

	Academic course information

	Form of education
	Type of course 
	Types of lectures
	Types of practical training 
	Form of final control

	Full-time
	Theoretical
	problematic,
analytical lecture
	Solving problems and tests
	

	Lecturer   
	Kanapiyeva Fatima Muhidinovna 
	Test CDO Moodle  

	e-mail
	Fatima31@mail.ru
	

	Telephone number
	77081059861
	



	Aim of course 
	Expected Learning Outcomes (LO)*
As a result of studying the discipline the undergraduate will be able to:

	Indicators of LO achievement (ID)
 (for each LO at least 2 indicators)

	
	1. LO1. Explain the general laws of chemical technology for the production of organic and inorganic substances
	1.1 Calculate the parameters of the most important chemical-technological processes (productivity, intensity, consumption coefficient);
1.2 Determine the kinetic and thermodynamic parameters affecting the yield of the target product, the degree of conversion of the feedstock, selectivity, in the production process of certain types of products

	
	2. LO2. Summarize and identify the most important chemical technological production (CTP and CTS)
	2.1 Compare the technologies of organic and inorganic production, determines their place in the raw materials and energy sectors of the republic's economic production;
2.2 Identify chemical-technological production in accordance with the objectives of increasing the efficiency of the production of the target product;
2.3 Build conceptual, conceptual and technological and chemical schemes of chemical engineering systems

	
	3. LO3. Analyze and justify the optimal parameters of technological processes
	3.1 Compare the calculated data on the laboratory tests carried out with the theoretical values of the existing chemical-technological production;
3.2 Determine the optimal parameters of the laboratory process;
3.3 Substantiate the choice of tools for improving the quality of production based on the analysis of the yield and composition of the target product

	
	LO4. Calculate material and energy balances of chemical technological processes
	4.1 Calculate the material balance of the investigated technological process;
4.2 Compare the calculated data on the material balance of a specific technological process with reference data;
4.3 Substantiate the economic efficiency of the investigated technological process

	
	LO5. Evaluate raw materials, energy resources, ways of their rational and integrated use
	5.1 Develop a principle-technological scheme of waste-free or low-waste production on the example of the investigated technological process;
5.2 Offer ways to improve the efficiency of raw materials and energy for a specific technological process

	Prerequisites
	"Inorganic chemistry", "Analytical chemistry", "Physical chemistry", "Organic chemistry", "Chemistry of the Navy", "Basic processes and equipment of chemical production"

	Post requisites
	“Technology of processing hydrocarbon raw materials”, “Chemical reactors”, “Modeling of chemical and technological processes”.

	Information resources **
	Literature:
1. Levenets T.V., Gorbunova A.V., Tkacheva T.A. Fundamentals of chemical production, OSU, 2015 .- 122 p.
2. Aubakirov E.A., Tashmukhambetova Zh.Kh., Zhakirova N.K., Seilkhanov T.S. Test tasks for chemical technology ". Study guide, Almaty, 2016 - 192 p. - 25 copies.
3. Muhlenov I.P., Averbukh A.Ya. Obshaya khimicheskaya technologiya. Izdatelstvo Aliyans, 2016. 256p.
4. Kuznetsova I.M. General chemical technology.2014 – 384p. 
5. Kutepov A.M., Bondareva T.I., Berengarten M.G. General chemical technology. 1990. – Moscow.520 p.



	Academic policy of the course in the context of university moral and ethical values
	Academic Behavior Rules: 
All students are required to register for the MOOC. The deadlines for completing the modules of the online course must be strictly observed in accordance with the schedule for studying the discipline. Leave in case of current MOOC or SPOC courses.
ATTENTION! Failure to meet deadlines results in loss of points! The deadline for each task is indicated in the calendar (schedule) for the implementation of the content of the training course, as well as in the MOOC. Leave in case of current MOOC or SPOC courses.
Academic values:
- Practical trainings/laboratories, IWS should be independent, creative.
- Plagiarism, forgery, cheating at all stages of control are unacceptable.
- Students with disabilities can receive counseling at e-mail *******@gmail.com.

	Evaluation and attestation policy
	Criteria-based evaluation: 
assessment of learning outcomes in relation to descriptors (verification of the formation of competencies in midterm control and exams).
Summative evaluation: assessment of work activity in an audience (at a webinar); assessment of the completed task.



CALENDAR (SCHEDULE) THE IMPLEMENTATION OF THE COURSE CONTENT:
	week
	Topic name
	Number of hours
	Max.
score***

	Module 1


	1
	L.1 Introduction. Importance and development of the chemical industry in Kazakhstan. The object of chemical technology. Classification of chemical industries.
	1
	

	1
	PT 1. Discussing about chemical technologies. Classification of chemical industries.World reserves of oil, gas and coal. Kazakhstan stocks. Prospects for the development of oil technology, gas and coal.
	1
	4

	1
	Lab.1 Familiarization with safety precautions in the laboratory. Acquaintance with the general provisions of the method of performing the work "Gydration of acetylene according to Kucherov", «nitric acid production».
	4
	7

	2
	L.2 Chemical production (general technological structure, functions, basic operations, components, techno-economic indicators), material and thermal balances.
	1
	

	2
	PT 2. Solving problems on chemical and technological indicators
	1
	4

	2
	Lab.2 Mastering the theoretical part of the work "Gydration of acetylene according to Kucherov". Discussion of the main issues of the theory and technology of Gydration of acetylene according to Kucherov, «nitric acid production».
	4
	7

	2
	IWST 1 Consultation on the implementation of IWS1 Calculation of technical and economic indicators
	
	

	3
	L.3 Chemical production as a chemical-technological system (composition, types of models of ChTS, elements, classification, technological bonds of elements). Hierarchical organization in chemistry production. Methods of image of the ChTS.
	1
	

	3
	PT 3. Solving tasks on chemical and technological indicators
	1
	4

	3
	Lab.3 Mastering and implementation of the method of calibrating the gasometer and rheometer. Implementation of the procedure for calculating and preparing working solutions, a catalyst for the Gydration of acetylene according to Kucherov".
	4
	7

	4
	L.4 Raw materials in the chemical industry (classification, secondary material resources, raw material preparation in the ChTP). Raw materials in the chemical industry (classification, secondary material resources, raw material preparation in the ChTP).
	1
	

	4
	PT 4. Solving tasks on chemical and technological indicators
	1
	4

	4
	Lab.4 Mastering the methods of assembling a unit for the Gydration of acetylene according to Kucherov". Carrying out an experiment.
	4
	7

	4
	IWST 2. Delivery of IWS1 Calculation of technical and economic indicators
	
	10

	5
	L.5 Energy in chemical production (general characteristic, classification, energy sources, rational use of energy, secondary energy resources).
	1
	

	5
	PT 5. Solving tasks on chemical and technological indicators material ballance.
	1
	4

	5
	Lab.5 Mastering the methods of assembling a unit for the Gydration of acetylene according to Kucherov". Carrying of  experiment.
	4
	7

	5
	CW Technical and economical indicators, raw materials and energy in the chemical industry
	
	13

	6
	L.6 Chemical processes (ChP). Classification, physico-chemical laws of chemical transformation, homogeneous ChP, rate of homogeneous ChP, Methods of intensification of simple and complex homogeneous processes. Heterogeneous ChP. The speed of heterogeneous ChP. Ways of intensification of heterogeneous ChP.
	1
	

	6
	PT 5. Solving tasks on chemical and technological indicators material ballance. 
	1
	4

	6
	Lab.6 Acquaintance with the general provisions of the methodology for performing the work "Obtaining nitric acid"
	4
	7

	6
	IWST 3 Consultation on the implementation 
of IWS 2 Calculation of the material and energy balance
	
	

	7
	L.7 Industrial сatalysis (values and applications, homogeneous catalysis, the rate of conversion in homogeneous catalysis, heterogeneous catalysis, the technological characteristics of solid catalysts, the rate of conversion in heterogeneous catalysis, ways of intensification of catalytic processes).
	1
	

	7
	PT 7. Solving tasks 
	1
	4

	7
	Lab.7 Mastering the theoretical part of the work "Obtaining nitric acid". Discussion of the main issues of the theory and technology of industrial production of nitric acid.
	4
	7

	
	     LEVEL CONTROL 1
	
	100

	8
	L.8 Chemical reactors (requirements for industrial reactors, structural elements, classification). Ideal chemical reactors. Chemical reactors with nonideal flow structure.
	1
	

	8
	PT 8. Solving tasks
	1
	2

	8
	Lab.8 Implementation of the procedure for calculating and preparing working solutions for the synthesis of nitric acid
	4
	6

	8
	IWSP 4 Delivery of IWS 2 Calculation of the material and energy balance
	
	12

	9
	L.9 Technology of inorganic substances. Production of ammonia
	1
	

	9
	PT 9. Solving tasks 
	1
	2

	9
	Lab.9 Mastering the method of assembling the installation for the production of nitric acid. Carrying out an experiment.
	4
	6

	10
	L.10 Production of sulfuric acid. Raw materials for the production of sulfuric acid. Production and purification of sulfur dioxide. Physico-chemical principles and technological schemes of the contact method of production of sulfuric acid from sulfur dioxide and sulfur.
	1
	

	10
	PT 10. Solving tasks
	1
	2

	10
	Lab.10 Mastering the method of analysis of the obtained nitric acid. Determination of physical and chemical indicators. Calculation and compilation of the material balance of the process.
	4
	6

	10
	IWSТ 5 CW on the topic Basic laws of the chemical technological process.
	
	12

	11
	L.11 Technology of organic substances. Synthesis based on carbon monoxide. Methyl and Ethyl alcohol production.
	1
	

	11
	PT 11. Solving tasks
	1
	2

	11
	Lab.11 Acquaintance with the general provisions of the methodology for performing the work "Hydration of acetylene by the Kucherov method"
	4
	6

	12
	L.12 Manufacture of acetylene.
	1
	

	12
	PT 12. Solving tasks
	1
	2

	12
	Lab.12 Mastering the theoretical part of the work "Hydration of acetylene by the Kucherov method". Discussion of the main issues of theory and technology of industrial production of acetaldehyde.
	4
	6

	12
	IWST 6 Consultation on the implementation of IWS 3 Calculation of the rates of chemical technological processes.
	
	

	13
	L.13 Manufacture of plastics and rubber.
	1
	

	13
	PT 13. Solving tasks
	1
	2

	13
	Lab.13 Implementation of the procedure for calculating and preparing working solutions, catalyst, obtaining and analyzing acetylene.
	4
	6

	14
	L.14 Production of pulp. Production of chemical fibers
	1
	

	14
	PT 14. Solving tasks
	1
	2

	14
	Lab.14 Mastering the method of assembling an acetylene hydration unit. Carrying out an experiment.
	4
	6

	
	IWSP 7 Delivery of IWS 3 Calculation of the rates of chemical technological processes.
	
	12

	15
	L.15 Oil refining.
	1
	

	
	PT 15. Solving tasks
	1
	2

	15
	Lab.15 Mastering the method of analyzing the product of acetylene hydration. Calculation and compilation of the material balance of the process.
	4
	6

	15
	IWST 7.  Consultation on examination issues
	
	

	
	 LEVEL CONTROL 2
	
	100




Dean ________________________________  Galeyeva A.K.

[bookmark: _GoBack]Head of Chair  ____________________ Aubakirov Ye.A.

Lecturer _____________________________ Kanapiyeva F.M.

NOTE:

 The total volume of the syllabus is no more than 5 pages, font 10, Times New Roman

* LO is based on cognitive (1-2), functional (2-3), systemic (1-2) competencies, total 4-7.
The types and number of competencies (out of 5) are compiled according to the level of education.
 
      
** Give no more than 5-7 sources of literature (full bibliographic description), in depth for the last 10 years. (in exceptional cases, 20-30% of irreplaceable classical textbooks), for natural directions - 10 years. Humanitarian direction -5 years

Literature and resources:
1. Basic literature
2. Additional reading
3. Software
4. Internet resources
5. Professional databases

***Spreading the assessment of students' knowledge is at the discretion of the compilers of the syllabus.

