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1. General information

1. Name of the discipline Processes of organic synthesis

2. Educational program "CHEMISTRY"

3. Specialty E3 Chemistry

4. Specialization Master of Chemistry

5. Field of knowledge 10 Natural sciences

6. Educational level The second level of higher education is a master's
degree

7. The status of the discipline Mandatory components of OP OK-10

8. Course / semester 5th year (10 semester, 1M)

9. Distribution by types of study 90 hours

9.1. Lectures - hours. 20 hours

9.2.Laboratory classes - 10 hours

9.3.Independent work. 60 ours

9.4. Form of final control test

10. Language of instruction English

11. Link to the site dis. trained http://www.d-learn.pu.if.ua/

10. The scope of discipline 3 credits

11. Consultations weekly

2. Description of the discipline

2.1. Annotation to the course

Processes and methods in organic synthesis as a scientific discipline includes a set of
disciplines in chemistry and technology of production of various organic products and products
from them. The production of organic products is based on the processing of oil and gas raw
materials. The synthesis of organic matter is based on the processing of oil, gas, coal and other raw
materials. These include: origin, main composition, performance characteristics and industrial
methods of oil and gas refining. Chemistry and mechanisms of the main stages of oil refining, as
well as the synthesis of high-octane components of gasoline and additives to them. The course
provides an opportunity to acquaint in English Ukrainian and foreign English-speaking students
with the development trends of this industry. The course provides mastery of the basics of such
processes as oil production, its thermal and thermocatalytic refining, purification of oil fractions and
synthesis of the most important components of petroleum and alternative types of motor fuels:
bioethanol and biodiesel. The tasks of the discipline and its significance consist of the training of a
specialist - chemist-analyst and technologist of basic organic and petrochemical synthesis. The
structure of the discipline and its content includes: basic concepts and terms of organic chemistry
and processes and methods of synthesis of organic compounds. The physical and chemical
properties of oil, gas, coal, shale, and other organic and inorganic raw materials are studied. The
culture of using organic products as a factor in the most environmentally friendly use of their useful
properties. The historical overview, state and prospects of development of the oil and gas industry
in the world and in Ukraine are given, and also achievements of science in the field of processes of
synthesis of organic products are resulted.
The purpose and objectives of the course.
Purpose: acquaintance with theoretical and applied issues of processes and methods of synthesis of
organic substances and products, as well as the fundamental foundations of modern processes in
basic organic synthesis, taking into account the relationship of modern chemical science, processes
and methods of synthesis and ecology, and main processes and methods of synthesis of organic
substances of petrochemical productions and plants, the basic directions of application of organic
products and processes and methods of their synthesis in the industry and innovative approaches to
their rational use.
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The purpose of lectures - to form in the future specialist-chemist of the industry of organic and
petrochemical synthesis independence, system approach and ability to make optimal and rational
decisions of a choice of necessary methods and processes of organic synthesis; the need and
features of creative communication in the process of working with specialists in other specialties:
mechanical engineers, power engineers, economists, ecologists, etc. She also prepares future
chemists for work in research institutions and a chemistry teacher.
The task of the discipline is to form in the future specialist-chemist of oil and gas and chemical
industry independence, system approach and ability to make optimal and rational decisions of
scientific and technological direction in methods and processes of organic synthesis; identify the
need and features of creative communication in the process of working with specialists in other
specialties: chemists, mechanical engineers, power engineers, computer scientists and programmers,
economists, environmentalists, etc. It also prepares future specialists for work in research
institutions and secondary and higher education institutions.

e As a result of studying the discipline, the student must have the following program

learning outcomes (PR) in chemistry.

* PRN4. Synthesize chemical compounds with specified properties, analyze them and assess
compliance with specified requirements.
* PRNY7. Fluent in English and (if possible) another foreign language on professional issues, orally
and in writing to present the results of research in chemistry in a foreign language, to participate in
the discussion of chemistry.
As a result of studying the discipline the student must:
» Know and understand the basic facts, concepts, principles and theories related to the subject area
mastered during the master's program. in the processes and methods of synthesis of organic
products and properties of different types of organic products and substances;
* Apply the acquired knowledge and understanding to solve qualitative and quantitative problems in
chemistry in accordance with the requirements of standards for basic raw materials for the chemical
industry, where organic substances are used in processes and methods of synthesis, taking into
account oil grades and production zones, auxiliary raw materials on target products of production;
* Know the methods of synthesis and analysis of chemical compounds, as well as factors that
determine the quality of organic products, technological processes of extraction and processing that
occur from minerals of natural origin, during their processing into organic products;
* Know the methodology and organization of scientific research, scientific bases and modern
methods of transportation and storage of mineral and natural raw materials, as well as its processing
into organic products;
* Plan, organize and carry out experimental work independently and autonomously carry out
processes and methods of synthesis of organic compounds in the practice of their application in
production
* Conduct chemical research using modern laboratory instruments and methods of chemical-
technological, qualitative and quantitative analytical control of raw materials and organic products,
as well as have an idea of the system of product certification and production certification;
» Know the current state and ways of development of processes and methods of organic synthesis,
technological schemes of refineries with partial or complete production of raw materials for organic
synthesis;
* Process research results using special software for calculations of basic equipment and processes
in organic synthesis;
As a result of studying the discipline the student must be able to:
* Work alone or in a group, get results within a limited time with an emphasis on professional
integrity and scientific integrity, and be able to analyze theoretical and experimental data in
methods and processes of organic synthesis in the processing of oil, gas and coal;
» Compile terms of reference for the project, allocate time, organize their work, compile a report,
rationally use scientific methods of cognition to substantiate the practical value of the results
obtained in the performance of research work in organic synthesis;
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* Be able to use catalysts and explain the mechanism of homogeneous and heterogeneous catalysis
in the processes of organic synthesis;

* Use the basic knowledge of the course for the development and selection of technological schemes
for the production of petrochemical synthesis products;

* Explain the chemistry of basic processes in basic organic synthesis;

* Solve the problem of compiling the material balance of the processes of organic synthesis of
products;

* Analyze petroleum products for compliance with quality standards

* Carry out the technological process in accordance with current regulations;

* Assess the quality of the target products of the oil and gas industry, as well as by-products derived
from its waste, according to current standards;

2.3. Learning outcomes (general competencies of (GC) Processes of organic synthesis

GC 1. Knowledge and understanding of the subject area and understanding of professional
activity.

GC 4. Ability to apply knowledge in practical situations.

GC 7. Ability to use information and communication technologies.

GC 10. Ability to communicate in English and (if possible) another foreign language, both orally
and in writing.

GC. 13. Ability to actively preserve the environment.

2.4. Special (professional, subject) competencies (PC)

PC2. Ability to build adequate models of chemical phenomena, to study them to obtain new
conclusions and to deepen the understanding of nature, including using the methods of molecular,
mathematical and computer modeling.

PC3. Ability to organize, plan and implement a chemical experiment.

PC6. Ability to acquire new knowledge in the field of chemistry and integrate them with existing
Oones.

Socio-personal competencies:
» Knowledge and understanding of the subject area and understanding of professional activity in
chemistry and chemical technology;
+ Scientific worldview and creative thinking;
* Ability to think abstractly, analyze and synthesize.
* Ability to apply knowledge in practical situations.
* Ability to critically evaluate the results of their own research.
» Ability to generate new ideas (creativity), as well as formulate judgments with incomplete or
limited information.
» Ability to work autonomously, participate in teamwork, carry out project activities under the
guidance of chemistry and chemical technology;:

Professional competencies:

e Ability to improve one's own learning and performance, including the development of
teaching and research skills.

e Ability to use laws, scientific theories and practical concepts in combination with
appropriate mathematical tools to describe natural phenomena in the field of chemistry and
chemical technology;

e Acquisition of flexible thinking, openness to the application of knowledge of natural
sciences and competencies in a wide range of possible jobs and everyday life;

e Ability to build adequate models of chemical phenomena, to study them to obtain new
conclusions and deepen understanding of nature, including using methods of molecular,
mathematical and computer modeling in the field of chemistry and chemical technology;




o Ability to think critically, thinking skills; strong knowledge of the profession of chemist in

practice;

e Ability to organize, plan and implement a chemical experiment and analyze chemical
objects and phenomena of both natural and technological origin, in terms of fundamental
physicochemical principles and knowledge, as well as on the basis of appropriate
physicochemical and mathematical methods in chemistry and chemical technology;

o Ability to interpret, objectively evaluate and present the results of their research and
evaluate the order of magnitude and find appropriate solutions with a clear definition of
assumptions and the use of special and limit cases in theoretical and applied chemistry;

3. Course structure Processes of organic synthesis

The volume of the course is 90 years

Type of lesson Total number of
hours
lectures 20
seminars / practical / laboratory 10
individual work 60
Course signs
Course Normative /
Semester Specialty (year of selective
study)
E3 ximis Mandatory
I I components of OP
OK-10
Course topics
Topic, plan Deadline Form of Literature | Tasks, h. | Evaluati | Deadline
lesson on
weight
Content module 1. Lectures of Processes of organic synthesis
Topic 1. Modern methods
and processes in organic lecture 1-4 2 hour 2 weekly
synthesis
Topic 2. Characteristics of
oil an_d its fractions as raw lecture 1.4 2 hour 5 weekly
materials for the synthesis
of organic matter
Topic 3. Fundamentals of
chemistry and technology of lecture 1-4 2 hour 2 weekly
motor fuels
Topic 4. Production and
technological equipment for
chemical  synthesis  of lecture 1-4 2 hour 2 weekly
monomers and  polymer
processing.
Topic 5. Theoretical
foundations of cher_nlstry lecture 14 2 hour 9 weekly
and technology of primary
and secondary oil refining
Control work Total 10 10 March
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hour

Content module 2. Lectures of Processes of organic synthesis

Topic 6. New processes | l€cture
and methods of refining 2 hour 2 weekly
crude oil, coal and gas. 1-4
Topic 7.  Catalytic | lecture
processes in basic organic 14 2 hour 2 weekly
synthesis and their varieties
Topic 8. Thermo catalytic | lecture
processes of oil and other 2 hour 2 weekly
raw materials processing. 1-4
Topic 9. Non-catalytic | lecture
processes and methods of 1-4 2 h
: e our 2 weekly
oil refining, natural gas and
coal
Topic 10. Production and | |ecture
technological equipment for 1-4
chemical  synthesis  of 2 hour 2 weekly
monomers and  polymer
processing.
Control work T?]tal 20 10 May
our
Content module 3.
Laboratory workshop on Processes of organic synthesis
Topic 1. Modern types and
current problems of | Laboratory MerT. BK. 1 hour 9 weekl
synthesis of organic work 1,2,3 y
compounds
Topic 2. Analysis of
products and raw materials | Laboratory MerT. BK. 3 hour 9 weekl
for the synthesis of organic work 1,2,3 y
products
Topic 3. Characteristics of
catalysts for organic Laboratory Mer. B 3 hour 2 weekly
) work 1,2,3
synthesis
Topic 4. Features of process
technology in organic Laboratory Mer. B 3 hour 2 weekly
. work 1,2,3
synthesis
Final control (credit) Total 10 50 May
hour
4. Course evaluation system (accumulation of points during the study of the
discipline)
Types of educational work Maximum number of points
1. Lecture 8
2. Seminar 28

3. Independent work 10

4. Individual task 4




5. Credit / Exam 50
6. The maximum number of points 100
General course evaluation system Current control is carried out during lectures, laboratory,

individual classes and aims to test students' knowledge of
certain topics of the discipline and the level of their
readiness to perform specific work. Grades on the national
scale ("excellent" - 5, "good" - 4, "satisfactory" - 3,
"unsatisfactory" - 2), received by students, are displayed in
the journals of attendance and academic group
performance.

Modular control (the sum of points for a particular content
module) is carried out (set) on the basis of assessing the
results of students' knowledge after studying the material
from the logically completed part of the discipline - the
content module.

The task of modular control is to test understanding and
mastering of certain material (topics), developing skills of
calculation work, ability to solve specific situational
problems, independently process texts, ability to
comprehend the content of this part of the discipline, ability
to present certain material publicly or in writing.

Semester (final) control is conducted in the form of an
exam.

Credit - a form of final control, which involves checking the
student's understanding of theoretical and practical
program material in the whole discipline, the ability to
creatively use the acquired knowledge and skills, to form
their own attitude to a particular problem and more.

5. Assessment in accordance with the schedule of the educational process

Types of educational Training weeks Together
work 1(2(3|4|5|6|7|8|9(10(11|12|13[14| 15| 1| 17
6
Lecture 1 11/1(12 (1 (1|1 1j12|1 |1 |1
Seminar (laboratory 4 (414 44|14 |4 (4 |4 |4 |4
classes)
Individual work 10
Individual task 4
Credit / Exam 50 | 50
In just a week 111/1|1 |5 |5|5|5|5|5 |5 |5 (4 |2 |10 50 | 100

Requirements for
written work

Conditions of admission to the final control. The final written work is performed
in the form of an examination ticket. The number of questions in the task - 4,
including two theoretical and two practical.

Conditions of
admission to the
final control

A student is allowed to take the exam if during the semester he scored a total of
25 points or more for the content modules.

A student is not allowed to take the exam if he scored less than 25 points during
the semester. In this case, the student is recorded in the statement "not allowed"
and set the number of points scored. As an exception, with the permission of the
dean of the faculty on the application agreed with the relevant department, one-
time performance by the student of additional types of work in the discipline
(completion of missed classes, rearrangement of content modules, individual
tasks, etc.) to increase grades for content modules.

On the eve of the exam, the teacher submits a report to the dean on the non-
admission of students of the academic group (groups). A note of non-admission




| in the statement is made in the presence of the order of the dean.

6. Resource provision.
6.1.Main literature

1. Kypra C.A. «OcHoBHu cyuyacHoi HadToximii». HaBuaabHuii nmocionuk./ HaBuaabHuii
nociOHuK //CBigonTBO NMpPO peecTpanilo aBTOPCHKOro mpasa Ha TBip.Ne95904 Bin
10..02.2020p. cr.1.Pimuennss Minexkonomiku Topr. Ta ciabc. I'ocn.. Ykpainu.m. KuiB.
01008 ByJ1. I'pymeBcbkoro 12\2..

2. Kypra C.A.,JIyukeBuu E.P., MarkiBcbkuit M.I1. Ximig opraniyaux cnonyk. [ligpydnuk s
BUIIMX HaBYaIbHUX 3akiafiB.Bumas.»llnaii»,[Ipukapn. Ham. VY-ty.m.IBano-dpaHKIBChK
,Ykpaina, 2011 p., — 650c., Tup.400 ek3.

3. Ilix 3.I'., Peyrcekuit B.B., IBacis B.B., IBamyk O.C. Ximis 1 TE€XHOJOTis OpraHiuHUX
pEYOBUH : Enexrponuit HAaBYaJIbH. MOCIOHUK BHC JIIT
(http://vns.Ip.edu.ua/moodl/course/view.php?id=9369). — 3apeectpoBano HMY HY «JIIT»
(Ne E41-216-2/2011 Bix 10.03.2011 p.).

6.2.Additional literature:

Jlactyxin 10.0., Boponos C.A. Opraniuna ximist / }0.0. Jlactyxin, C.A. Boponos. — JI
4.2..,2000. — 586 c.

Kypra C.A.,JlyukeBuu €.P., MarkiBcbkuit M.II. Ximia opraniynux cmooJuayk.
Higpyysuk g BHIOMX HaBYAJABHHX 3akjafiB. M. IBaHo-®DpaHKIiBCBHK:
Ipukapnar.Han.yH-T iMm. B.Credanuka, 2013. — 599 c. Bua-Bo. Ilpukapnar. Ham. y-
Ty. ABTOPCBHKi IpaBa 3aXHIIeHI CBiIONTBOM PO peecTpanilo aBTOPCHLKOI0 NpaBa Ha
TBip Ne 52578 Bin 13.12.2013 p. nepkaBHUM JAeNapTAMEHTOM iHTEJIEKTyaJabHOI
BiaacHocti MOH Ykpainn.

Kypra C.A., Kypranucokuii B.C. Ximis i Texnosnoris BMC, HaBuajibHuil NOCIOHHK,
PEKOMEH/I0BAHO MOH VYkpainu, IBano-®pankiBcbk: Buaas. «Ilmai» IIT
IIpukapnarcbkoro HaunioHaJbHOro yHiBepcutery iMeHi Bacuasi Credpanuka, 2010. —
291 c,. ISBN 966-640-164-9. II nonmoBHeHe BuaaHHs. CBiZonTBO Mpo peecTpairiro
aBTOPCHKOrO NMpaBa Ha TBIip B Ykpaini, Ne 25394 Bix 20.08.2008p.

Bbparnyak M. M., ba6’sax JI. B. MoTopHi nanuBa 3 anbTepHaTUBHOI CHPOBUHU: HaBY. MOCi0.
JIbBiB: BUAaBHULTBO JIbBIBCHKOI momTexHiku, 2017, — 144 c.

Kupnuenko B. 1., Cipenko I'. O., boiiuenko C. B, cyuacHi maquBHO-MacTHIIBHI Martepiai:
cTaH Ta mnocTyn po3BuUTKy. Yactuna 1. IlanmuBHi Matepiamu: MoHorpadis. IBaHo-
@pankisesk: Cynpys B. I1., 2016. — 208 c.

bparnuak M. M., I'yapko B. M. Ximist HadTH Ta raszy: HaBd. moci6. JIpBiB: BugaBHUIITBO
JIpBiBCEKOI momiTexHikn, 2017, — 448 c.

6.3.List of guidelines:

1. Imcrpykuii no JgadopaTtopHux pooit 3 opraniunoi ximii. (Nel-4).Kypra C.A.,Boponuu
O.JI. Tepur. pyk. IB-®pank.2015p.-45¢.

2. Creabmax I'.l., Mukutun .M., Kypra C.A., JIackoBcbka M.P., MeTonnuHi BKa3iBKH
A0 J1a0OpaTOpHUX Ta NPaKTHYHHX podit 3 kypey «Ximis BMC». MOH JIBH3
«IIpukapnarcbkuii HanioHaJbHMH YyHiBepcuteT iMeHi Bacuns Credanuka,IBano-
®pankiscbk 2019, - 92 c.

3. Cepnusak I.M., Muxkutun .M., Kypra C.A., JIsckoBcbka M.P., MeToanuni BKa3iBKku 10
Jaboparopuux podiT 3 Opraniuydoi ximii (apomatuuni Byriesoani). MOH JIBH3
«IIpukapnarcbknii HamioHaabHUIl yHiBepcuTeT iMeHi Bacuna Credanuka,IBano-
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®pankisebk 2019, - 119 c.
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7. Contact information

Teacher (S)

Professor of the Department of Chemistry,
Faculty of Natural Sciences, PNU, room 220.
Doctor of Technical Sciences Sergiy Kurta

Teacher's contact phone number

0509685163

Teacher's e-mail

sergiykurta@pnu.edu.ua

Link to the distance learning site

http://www.d-learn.pu.if.ua/

8. Discipline policy
During the semester, home tests, written works, essay writing, and assessments for complete
and submitted laboratory work are used to test students' knowledge and control the student
independent work. Intermediate control includes conducting two modules in the form of te
tasks, which combine closed-ended questions with open-ended questions with short and lon
answers. Modular control is conducted in writing during laboratory classes and includeg
assignments from one or more sections of the lecture course. The maximum score that a studer
can get for all types of control - 100 points, it consists of intermediate modules and assessmer
for laboratory work. The assessment for laboratory work consists of an assessment for 3
express survey for admission to laboratory work, an assessment for the results of laborator
work obtained during the performance of work and an assessment for the defense of laborator
work. During the defense of laboratory work, the student must know the purpose, objective
procedure for laboratory work and answers to control questions given for independent study (
theoretical material on this topic. The student must independently perform educational task
tasks of current and final control. It is considered fraudulent to copy another test, spy on anothg
student's work, write off, use a textbook, notebook or mobile phone while writing a modul
final work or laboratory work, use cheat sheets, allow others to copy your work.

. Omissions of laboratory works are not allowed. If a student misses a laboratory work for goa
reasons, which are documented, he has the right to practice it with the permission of the head ¢
the department (upon request).

3. At the end of the semester, the semester rating is calculated and the overall ratin

is calculated, which is translated into a grade according to the grading scale.
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5. Additional points

1. Academic integrity +10 mark
2. Skipping classes (working off) -10 mark
3. Perform the task later set. term -5 mark
4. Inappropriate behavior during the lesson -5 mark
+10 mark

6. Non-formal education

Possibility — of  credit
Recommended fees.

Lecturer XS

Professor of Chemistry, .Doc. Kurta S.A.




