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Introduction. Faculty of Material Science and Applied Chemistry

Faculty of Material Science and Applied Chemistry (till Senate decision (spring, 2000) of Riga Technical University (RTU) – Faculty of Chemical Technology (FCT)) was founded in 1862. It functioned as a part of Riga Polytechnic School (1863-1896), Riga Polytechnical Institute (1896-1919 and 1958-1990), Latvian University (1919-1944), Latvian State University (1944-1958), Riga Technical University (since 1990).

More than century both chemistry research and chemical production have been situated at high level in Latvia. Several worldwide known chemists – such as Nobel Prize winner Wilhelm Ostvald, Paul Walden (mentioned almost in all textbooks on organic chemistry published throughout the world), a.o. - were founders of scientific traditions of chemistry in Riga, here they made important investigations and discoveries. Taking in account facts, that Latvia does not have abundance of natural resources, but at the same time has qualified specialists and high level of education, USSR built factories, which were not material assuming, but demanded high level research. Specialties of chemistry became very popular during sixties, when students had to pass strong competition to be enrolled in chemistry programs. 

Faculty of Material Science and Applied Chemistry (FMC) of Riga Technical University is the only one education establishment in Latvia, training engineers in chemistry and chemical technology. In 1999/2000 year 210 students are studying here (100 undergraduates, 40 students in professional programs, 40 students in graduate programs, 30 postgraduates). Every year about 50 candidates are enrolled (see enrollment data for 1986-1999 in appendix 15.1) in two studies programs (“Chemistry” and “Chemical engineering”). Unfortunately, only 30-40% from enrolled students graduate; the highest student dropout is after first semester of undergraduate studies and during postgraduate studies. In the former case the problems are students adaptation at University, faults of general secondary education system in Latvia (there are students, which have not take chemistry, physics, computer science, mechanical drawing at secondary school), overestimation of their knowledge and potential. Enrollment in professional programs of FMC is not restricted by number of accepted persons and usually reach 15-20 students per year. The main reason for dropout during professional studies is incapability to combine studies with job; more often nonattendance of lessons is associated with duties at job. 

Stipendiums are granted to all successful students, but the best can receive special stipendiums (up to 65 LVL) granted by RTU, foundations, employers; financial prizes are available for those who participate in competitions and projects. Foreign Professors, who have accepted our students for studies continuation abroad, mention, that FMC graduates are skilled in chemistry like students of the best foreign universities, but our students are often stronger in their narrow specialty.

General scheme of studies at FMC is presented in figure 1. Volume of studies program at RTU is evaluated in credit points (CP). Total volume of credit points for one studies year (2 semesters) in the case of full workload reaches 40 CP. 16 contact hours of lectures or in laboratories correspond to 1 CP. Subjects are divided into compulsory and elective courses. The last might be elective (from the given list) or free choice subjects. Before new studies year students must register for elective and free choice subjects; every semester according nominal plan they have to receive at least 20 CP (for some semesters the correction ±2 CP is eligible). There is a possibility to study according individual plan (receiving at least 10 CP per semester).

Starting from 1993 a lot of changes in studies curriculum have been done by Faculty, in order to fulfill recommendations of European Federation of Chemical Engineers (EFCE). In 1999/2000, following regulations of Studies Department of RTU, number of contact hours has been dramatically reduced. During the last 2 years we switched from oral to written examination forms. Till this, during classical oral exams students got some (1-3) individual questions, and, being lucky, could pass exam without knowledge in other course material; the another important problem was remarkable mental interaction between student and examiner during exam, which could give rise to subjectivity in evaluation. Transfer to written examinations with the same questions for all students, which are general and reflect all problems of subject (usually up to 20 short, well defined and important questions), created conditions for more objective evaluation of students’ knowledge. Students are evaluated in 10 mark scale, were “6” means the last successful mark; during all studies student can get one mark “5”, but not in the main subjects, which are mentioned in diploma. Middle exams, quizzes, tutorials, tests are used between exams in many subjects, which help to find out students’ problems in understanding of material in order to provide additional consultations. Some teachers are using analytical evaluation system: student is not evaluated only for his answer at the exam, but also results demonstrated by him during semester (marks of quizzes, tests, home works, studies projects etc.) are taken into an account. Backward students may take exams in other subjects, but if they can’t successfully complete exam of the same subject during 2 semesters, they are discharged. For more than one uncompleted subject in examination period students pay penalty according decisions of RTU Senate.

Chemistry and chemical engineering studies programs are provided at almost all universities in the world. The previous period of our studies programs can be characterized with preparation of high-level specialists, good material and technical base. Further development mainly depends from financial situation of University, which is not satisfactory at this moment. One of the most important things is the fact, that salaries of academic staff are much more lower than those of officials and employees of companies. This is the reason of escape of the youth - most promising teachers and specialists - from the University. Positive moment, when the best students of Faculty take some period or next level of studies in Sweden, Finland, Spain, Germany and USA, is overweighed by the negative one – most of them are not going to return back and stay abroad for job at university or company (e.g., in organic chemistry specialty during last 5 years 5 students). FMC of RTU has all necessary intellectual and technological potential for realization of academic and professional programs in chemistry. The knowledge obtained by students allows them to continue studies at the next level (including foreign universities) or to start job in research institutions. After graduation they have enough wide base of fundamental knowledge to be able to follow fast changes of chemistry and chemical engineering in the world. There is high demand for specialists of chemical engineering in Latvia, but employers are mainly looking for male graduates. Taking into account facts, that average number of males between our students as well as total number of graduates of Faculty is low, necessities of employers can't be satisfied at this moment. As now the middle age of scientists and leading specialists in chemistry in Latvia is close to retirement age, but there is not enough younger specialists for their replacement, in the next few years (especially, after changes made by Government in retirement rules) young and good chemists will be highly demanded as well in chemical industry, as in research institutions and educational establishments. 
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Figure 1. General scheme of studies at Faculty of Material Science and Applied Chemistry

1. Professional studies program of engineers

1.1. Aim and objectives

The aim of engineer’s studies program is to provide highest professional education in chemical engineering, necessary theoretical knowledge and practical skills for work in industry and science, to prepare leading specialists for work in chemical enterprises.

Objectives of program are:

· to master general chemical technology, newest methods of project design, production management and quality assurance;

· to ensure deep knowledge in narrow specialization subjects;

· to train ability to carry out independent projects of design of equipment and plant;

· to master economy, management, humanities and social subjects.

1.2. Description

Studies program “Chemical engineering” provide professional studies for awarding engineer’s qualification in one of engineering branches – chemical engineering. Engineer’s programs in “Chemical engineering” (appendix 1.2.4), plans (appendix 2.2.4) and syllabuses of courses (appendices 4,17) are provided in appendices.


Program of professional studies “Chemical engineering” is established according rules set by RTU Senate and FMC Council and instructions of RTU Studies Office. Studies program is accepted by Council of Faculty (previous Faculty of Chemical Technology) and RTU Senate.

Students of professional engineer’s program can choose one specialty from 6 provided at FMC – specialties are listed in table 1. Within studies program “Chemical engineering” one new professional college program was launched in 1998/1999 studies year: “Complex Processing of Wood”. 

Table 1. Specialties of engineer’s studies

	Specialty code at RTU
	Specialty (codes of professional qualification are provided in appendix 1.2.4)

	RĶIL 1
	Biologically active compounds and their ready-to-use forms

	RĶIL 2
	Chemistry and technology of biomaterials

	RĶIL 6
	Technology of polymer materials and composites

	RĶIL 7
	Chemistry and technology of silicate and high temperature materials

	RĶIL 8
	Environmental engineering

	RĶIL 9
	General chemical technology


Short description of specialties 

Biologically active compounds and their ready-to-use forms 

Problems of medicinal chemistry are the main subjects of program. Knowledge and skills of chemical synthesis in order to search for new biologically active compounds as well as production technology of pharmaceutical substances and their usage forms are obtained; students are trained in processes of organic syntheses used for production of food, pharmaceuticals, cosmetics etc.

Chemistry and technology of biomaterials

Modern, innovative, research based branch of materials technology, which rapidly developed during last 20 years. Studies concerns problems of replacement of damaged tissues and organs of human an animal bodies. Basics of structure of both human tissues and different materials (metals, glass, ceramics, polymers, composites), as well as technologies of production of biomaterials and their use in different medicinal applications are studied. Program of this specialty is rather new – it was launched at RTU in 1996 and it was based on examples of similar studies programs abroad: in Germany, Italy, Great Britain, USA, Australia and Japan. Till now 12 students have mastered theoretical part of program and 8 of them successfully defended Master’s theses. 

Technology of polymer materials and composites 

Studies envisage preparation of wide profile specialists in branch of polymer materials, which could manage interconnections of structure and properties of polymer materials produced worldwide and processes of production of materials; which could experimentally evaluate quality of materials and carry out investigations necessary for creation of new materials. General studied subjects are: polymer composites and their production, synthetic polymers, such as binders, strings and adhesives, protective covering, recycling of polymer materials etc. 

Chemistry and technology of silicate and high temperature materials 

Studies concerns material science, new high temperature technology, analyses and production of silicate materials (porcelain, glass, glass fibers, building ceramics, cement, ceramic tiles, optical fibers, glass-crystalline materials and enamels), quality control of production. 

Environmental engineering 

Knowledge is obtained about possible reasons of environmental degradation and pollution issues, as well as about technologies of isolation of characteristic pollution issues and their liquidation. Problems of assessment and distribution of different pollution and prognoses of its spreading as well as technologies for abolishing of pollution consequences are studied. Particular attention is devoted to establishing of environmentally benign and friendly production.

General chemical technology 

Training concerns general problems of chemical technology, new technologies, equipment, analyses of technological lines, management and automation of processes, quality assessment and assurance, application of computers; graduates might use this knowledge in different branches of industry.

All six specialties of engineer’s studies have compulsory subjects within 27-43 CP volume (table 2), 27 CP of them are general subjects of profile and program (table 3). Elective subjects have to be taken within 10 CP (including humanities and social subjects (4 CP), economy and management (4 CP)), but 6 CP are envisaged for subjects of free choice. Practice, completed with defense of report of practical work (8 CP), and engineer’s project (16 CP) are foreseen for mastering of practical skills necessary for engineer. According regulations (appendix 12.7), work at any enterprise of chemical industry is acceptable for practice. Difference between specialties can be within 18 CP (22.22%), which are predicted for subjects of specialty (appendix 1.2.4).

Studies duration and volume 

Total volume of engineer’s studies program at RTU is 81 CP and minimal duration is 2 years. 

Volume and percentage of modules (groups of subjects)

Modules of studies programs are provided in table 2. Syllabuses of courses are attached in appendices 4 and 17.

Table 2. Volume and percentage of groups of subjects for different specialties of engineer’s studies

	
	Specialty

	Group of subjects
	RĶIL 1
	RĶIL 2
	RĶIL 6
	RĶIL 7
	RĶIL 8
	RĶIL 9

	
	CP
	%
	CP
	%
	CP
	%
	CP
	%
	CP
	%
	CP
	%

	Compulsory subjects, incl.

 profile and program 

 specialty
	43
27

16
	53.09
	36
27

9
	44.44
	35
27

8
	43.21
	33
27

6
	40.74
	27
27

-
	33.33
	27
27

-
	33.33

	Elective subjects, incl.

  specialty

  humanities/social

  economy and management
	10
2

4

4
	12.35
	17
9

4

4
	20.99
	18
10

4

4
	22.22
	20
12

4

4
	24.69
	26
18

4

4
	32.10
	26
18

4

4
	32.10

	Subjects of free choice 
	4
	4.94
	4
	4.94
	4
	4.94
	4
	4.94
	4
	4.94
	4
	4.94

	Practice
	8
	9.88
	8
	9.88
	8
	9.88
	8
	9.88
	8
	9.88
	8
	9.88

	Engineer’s project
	16
	19.75
	16
	19.75
	16
	19.75
	16
	19.75
	16
	19.75
	16
	19.75


Table 3. Compulsory subjects of profile and program 

	1. 
	Chemistry and technology of medicinal compounds
	3 CP

	2. 
	Chemistry and technology of polymer materials
	3 CP

	3. 
	Chemistry and technology of silicate materials
	3 CP

	4. 
	Analysis and management of processes
	2 CP

	5. 
	Design and interpretation of experiments
	2 CP

	6. 
	Plant design
	4 CP

	7. 
	Chemical process control and automation
	3 CP

	8. 
	Computer aided design
	2 CP

	9. 
	Physical methods of the investigation of chemical compounds
	2 CP

	10. 
	Material aging and protection
	2 CP

	11. 
	Basics of labor protection
	1 CP


Engineer’s project (engineering design project)

In order to get engineer’s qualification in chemical technology (title of qualification according RTU Senate decision, 25.04.2000.) studies program of specialty has to be fulfilled and engineer’s project has to be presented on public defense. Reviewer for assessment of project is appointed, who has at least Master’s degree in corresponding branch. Content of project, procedure of defense and evaluation criteria are predicted by “Regulations of Engineer’s project – qualification work” established by Faculty of Chemical Technology (appendix 12.5). Decision on awarding engineer’s qualification can be taken by professional qualification commission (appendix 12.6), appointed by order of university Rector (at least half of commission’s members have to be high qualified specialists from branch, who are not employed at university (work at university may not be the main job)). List of defended engineer’s projects and graduates of the last years is attached in appendix 10.

1.3. Comparing of program with others programs of universities 

in European Union countries

As already mentioned, during last years improvements of professional studies program “Chemical Engineering” have been done in order to fulfill recommendations of EFCE  (see, V.Kampars, M.Jure. Studies program of RTU “Chemical Engineering” and recommendations of EFCE to higher education in chemical engineering. Thesis of Academic conference of Riga Technical University. 1997, April 16 and 17, P. 13-15. (in Latvian)). 

Studies programs of chemical engineering are launched in the most of European universities (for example, TU Delft, Katholieke Universiteit Leuven, TU Denmark, Royal Institute of Technology (Stockholm), University College London), graduates of which after 3-6 years of studies are awarded degrees: B.Sc., B.Eng., M.Sc. or M.Eng. in Chemical Engineering. Total duration of engineer’s studies at RTU - 3 years for bachelor’s degree + 2 years of professional studies – gives approximately the same number of years. Professional studies program “Chemical engineering” at RTU by content, volume and duration is close to those graduate studies programs. Similar subjects (by titles and volumes) are provided at RTU (figure 2). Nevertheless much more attention in studies programs of mentioned universities is devoted to practice – for example, program of University College London envisages 1 year of placement in industry after 2 or 3 studies year. For workout of engineer’s project students of these universities usually have about the same time as at RTU – half of year. 

We could not find engineer’s studies programs at European Union universities, which award professional engineer’s qualification after graduation – these are usually so called academic graduate studies, graduation from which provides academic degree in chemical engineering. 

General information about graduate studies in chemical engineering in Europe is available on Internet: http://www.gradschools.com/listings/europe/chem_eng_europe.html.
Figure 2. Engineer’s studies plan of program “Chemical engineering”

	
	Subject
	Subject
	CP (lectures-seminars-laboratories) 1
	Control

	
	code
	
	1 sem.
	2 sem.
	3 sem.
	4 sem.
	form 2

	COMPULSORY SUBJECTS OF PROFILE

	1. 
	ĶPI 419
	Chemistry and technology of polymer materials
	3(2-0-1)
	
	
	
	E

	2. 
	ĶST 551
	Chemistry and technology of silicate materials
	3(2-0-1)
	
	
	
	E

	3. 
	IDA 117
	Basics of labor protection
	1(1-0-0)
	
	
	
	T

	4. 
	ĶPI 420
	Material aging and protection
	
	2(2-0-0)
	
	
	E

	5. 
	ĶVT 408
	Design and interpretation of experiments
	
	2(1-0-1)
	
	
	T

	6. 
	ĶOĶ427
	Physical methods of the investigation of chemical compounds
	
	
	2(1-1-0)
	
	E

	COMPULSORY SUBJECTS OF PROGRAMM AND SPECIALTY

	1. 
	ĶOS 484
	Chemistry and technology of medicinal compounds
	3(2-0-1)
	
	
	
	E

	2. 
	MKI 335
	Analysis and management of processes
	2(2-0-0)
	
	
	
	E

	3. 
	ĶVT 407
	Chemical process control and automation
	
	3(2-0-1)
	
	
	E

	4. 
	ĶVT 419
	Plant design
	
	2(2-0-0)
	2(0-0-2)
	
	T, W

	5. 
	ĶVT 414
	Computer aided design
	
	
	2(0-2-0)
	
	T

	6. 
	
	Compulsory subjects of specialty3
	0-3
	0-5
	0-8
	0-2
	

	ELECTIVE SUBJECTS OF PROGRAMM AND SPECIALTY

	1. 
	
	Subjects of economics and management4
	
	2
	2
	
	

	2. 
	
	Humanities / social subjects4
	2
	
	2
	
	

	3. 
	Ķ…004
	PRACTISE / PRACTICAL WORK
	4
	4
	
	
	PW

	4. 
	Ķ…005
	Engineer’s project
	
	
	
	16
	EP

	5. 
	
	Elective subjects of specialty3
	0-3
	0-5
	0-8
	0-2
	

	SUBJECTS OF FREE CHOISE
	
	
	2
	2
	

	Total RTU CP
	21
	20
	20
	20
	81


1 Contact hrs. per week

2 E – exam; T – test; W – course work; PW – practical work; EP – Engineer’s project

3 Rearrangement of compulsory and elective subjects depends from specialty

4 Elective subjects of RTU
2. Academic staff

From 30 employed teachers of Faculty 6 are professors (5 of them - full-time professors), 9 – associated professors, 13 – assistant professors (docents), 2 – lecturers. Besides that, 3 emeritus professors and 7 non-university professors are involved in teaching. 9 professors are members of Latvian Academy of Sciences. 47 teachers have the degree of Doctor  -  Dr.chem.hab. (12), Dr.eng.hab. (4), Dr.med.hab. (2), Dr.chem. (14), Dr.eng. (14), Dr.med. (1). 

Allotment of academic staff according qualification is represented in figure 3, according age – in figure 4 (curriculum vitae of academic staff are attached in appendix 5; qualification and age of teachers, fieldwork, placement abroad during years 1995-1999 is compiled in appendix 7). All teachers are working in research (appendices 6 and 9). Number of prepared teaching methodological materials have decreased in last years, as writing and publishing of monographs and books was not funded from university (teachers had to cover expenses by themselves), however, for many subjects lectures notes and handouts have been prepared using PC (appendix 6). Workload of academic staff in supervision of engineer’s projects is shown in appendix 10, but list of subjects, arranged by responsible teachers names, is presented in appendix 8. 
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3. Research

Though FMC is one of the smallest Faculties of RTU regarding number of students, it has the largest number of state financed projects and grants for realization of scientific investigations, research projects and programs. Faculty has rich traditions in research and wide international collaboration (appendix 9). All teachers are involved in research projects, regularly have publications in internationally recognized journals, do fieldwork in foreign companies and universities (appendices 5-7).

Students are welcome to research laboratories starting from the first year of studies (most enthusiastic of them usually start even earlier – during studies at secondary school). Research work is compulsory for all students starting from the 3rd year of undergraduate studies (in the form of scientific literature reviewing), for graduate and postgraduate students. Students are involved in the most of scientific investigations realized at Faculty (appendix 9), 2 research projects granted by Latvian Science Council (LZP) are completed by graduates and postgraduates under supervision of doctors. From 1995 to this time 53 students have been involved in realization of 25 research projects and 25 students worked for 6 research programs of state significance. Unfortunately, students do not have enough experience for presentation of reports and are not able to maintain their opinions, though in last years situation is improved by renovation of scientific conferences of students at RTU (appendix 11). Many students (and their scientific supervisors) have got awards, grants, prizes, stipendiums from Latvian Academy of Science (LZA), Latvian Education Foundation (LIF), pharmaceutical company “Grindex”, company “SWH”, acknowledgments at international conferences and foreign grants (figure 5, appendix 11).

Rather many students (at this moment more than 30) are working out of Faculty – at research institutes (e.g., 10 students now are employees of the Institute of Organic Synthesis), at research laboratories of industrial enterprises and even at foreign universities and enterprises, because Faculty has very wide scientific collaboration. International collaboration (appendix 9) includes 6 companies, 3 institutes and 25 universities in 19 countries (Germany, Spain, USA, Sweden, Finland, United Kingdom, Poland, Ukraine, Greece, Italy, Macedonia, Serbia, Lithuania, Canada, Belgium, France, Israel, Russia, Denmark). 
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4. Material and technical provision of studies program (appendix 14)

1 Department, 4 professor’s groups and 2 institutes realize studies at FMC:

· 14013 Department of general chemical engineering,

· 14014 Professor’s group of chemical technology of biologically active substances,

· 14021 Professor’s group of general and applied chemistry,

· 14022 Professor’s group of physical chemistry,

· 14023 Professor’s group of organic chemistry,

· 14100 Institute of silicate materials,

· 14200 Institute of polymer materials.

Structural subunits of RTU, which participate in teaching process (some laboratories works and parts of several subjects are provided outside RTU), are situated at Azenes Street 14/24. Total occupied territory is 3800 m2, including 600 m2 for auditoriums (appendix 14.1). This territory is used not only for realization of studies programs “Chemistry” and “Chemical engineering”, but also for teaching of subjects “General chemistry” and “Fundamentals of material science”, which are compulsory for all students of RTU (about 2000 students per year). Description of material and technical base of all structural subunits of Faculty (equipment, technical means for studies – overhead projectors, printers, copying machines, demonstration equipment -, hardware and software) is given in appendix 14.

Library of Faculty of Material Science and Applied Chemistry

Scientific library of RTU (RTU ZB) have moved in 1999 from the very center of Riga to the new building at Kipsalas Str. 10, neighboring our Faculty, but deposition of textbooks is placed in our building, occupying 655 m2. Chemistry branch of scientific library is situated in 602 m2 and its’ reading rooms have 104 sitting places for readers. Readers can use 3 computers in reading room of chemistry branch, as well as Internet class with 5 PCs in neighboring central building of scientific library or our own computer class with 11 workstations, which all are connected to Internet. Chemistry branch of RTU ZB have 243 887 units (on 01.01.2000), incl. - 90 433 books and 139 371 periodicals. During restructuring of library funds were reorganized and now books are disseminated between some branches. Many ancient monographs and handbooks, which have historical and yet scientific value, are kept in the library. There are 150-200 years old books and journals in archive. One of the oldest books is Neander G.F. Auszug aus der im Jahr 1804 inr Kurländischen Gouvernement zur allgemeinen Nachachtung printed in 1805, the oldest journal - Journal der Pharmacei für Ärzte und Apotheker (library has issues from 1794 to 1809). Journals Justus Liebigs Annalen der Chemie (from 1832), Chemisches Zentralblatt (from 1870), Chemische Berihte (from 1868), Zeitschrift für physikalische Chemie (from 1887) even now have not loose their importance. Nowadays collection of books is mainly enhanced with donations and compulsory copies of books and journals issued in Latvia; in 1999 new books printed abroad were bought for budget means first time during last ten years. Latvian Chemical Society (LĶB) takes care about availability of chemistry periodicals in Latvia. LĶB acquires reference literature and others most crucial periodicals by exchange, donations or partial charge and supplies it to Academic Library of Latvia; the next example is presented to our library. Today library of Faculty subscribes to 7 newspapers; 19 journals in Russian (10 of them – scientific) are ordered for 2000; 3 scientific journals are obtained as compulsory exemplars of Latvia. 7 foreign journals are received in exchange; other journals are donated. Library receives regular donations of Chemical Abstracts, Journal of American Chemical Society, Journal of Organic Chemistry, and Journal of Physical Chemistry etc. 

Library has alphabetical and systematical catalogues; electronic version of catalogues (for last years) is available, too. Starting from 2000/2001 studies year electronic catalogue of all academic libraries of Latvia will be available. 

Library had 685 readers on 01.01.2000, 17 324 visitors per year, issues - 45 009 units. Readers from different companies, other educational establishments, research institutes and even other cities of Latvia use library. 

Other facilities

Small specialized libraries are set up at several institutes and departments of Faculty. Institute of polymer materials has self-designed electronic database of polymer materials; computer class of Faculty besides literature in computer science and vocabularies has CD, audio- and video materials in foreign languages concerning chemistry. Students can use 11 workstations in computer class of Faculty and 5 workstations in neighboring building of scientific library of RTU, as well as computers of all institutes and departments of Faculty – together there are more then 50 computers in Faculty network connected to Internet (appendices 14.6, 14.7).
Due to administration efforts Faculty has very good canteen for students and teaching staff. Students can use physical training facilities at Sports’ Hall of RTU (at the same time this building is the largest exhibition complex in Baltic), swimming pool “Alex”. University has dormitories, which are situated in some minutes walk from Faculty - at Azenes Str. 22 and 22a.

5. Quality assessment and assurance of studies program

Quality of studies process is controlled by Council of Faculty (members of Council are listed in appendix 12.7; they are appointed by Rector of University). All regulations regarding studies process (appendices 12.1, 12.2, 12.5, 12.7), any new program of studies (necessity to launch this program, it’s content and volume, comparison with analogous programs provided at other institutions), submission of new subject in the form of syllabus (content and volume of course, conformity of qualification of teaching staff to the aim of studies program) are established and accepted by Council. Professional qualification of engineer is awarded by special commissions of qualification (appendix 12.6), which include representatives from industry and are appointed by the order of Rector. 

Vice dean for education generally twice per year on the meetings of Council of Faculty reviews situation in studies process and its’ problems. Heads of departments and institutes meet once per week to solve current problems, to discuss studies process, strategy of Faculty, plans for further development, to prepare documents for acceptance at Council and RTU Senate. During preparation of self-report for accreditation we have found need in improvement of internal quality control and necessity to carry out an annual audit of studies process and research work including reports on situation. 
Irregularity in evaluation of studies programs and their content have been a lack in quality assessment of studies process during last years; the role of employers have decreased in assessment and assurance, insufficient attention was paid to reflexive bond “student-teacher-employer-graduate”. Part of these drawbacks has been prevented in 1999, by resuming of regular questionnaires of students, teachers, employers and graduates (appendix 13). Convention of Counselors has been set in spring, 2000 (appendix 12), which already actively participates in assessment and discussions on content of studies programs, takes care for organization of practice in industry, helps to solve some financial problems.

Estimation of studies program “Chemical engineering” from students’ attitude

In order to clarify students’ point of view concerning studies programs provided at Faculty, as well as situation with realization of programs, now questionnaires of students are carried out regularly (general, regarding studies program – at the end of studies year; regarding individual subjects – at the end of course). Questionnaires of studies year 1998/1999 and summaries of student answers are provided in appendices 13.1-13.3. 

Most often students are worrying on:

· problems of infrastructure of RTU (non-repaired dormitories and service style of personnel; closing and destroying of laboratories because insufficient budget means, bad heating, closing and obliteration of wardrobes),

· financial situation (low stipendiums),

· lack of teachers from younger generation at RTU,

· insufficient financial and technical provision of both studies process and research work,

· poor and out-of-date material and technical provision,

· in general, unsatisfactory number and availability of PCs at RTU,

· lack of good new text-books,

· insufficient practice and contacts with potential employers,

· too often amendments of studies programs and changes in regulations during studies.

For improvement of studies process students recommend:

· to increase number of contact hours (seminars),

· to prolong working hours of libraries and laboratories after 5 p.m., in order to provide opportunity for students to study in evenings.

Estimation of studies program “Chemical engineering” from employers’ attitude

Questionnaires and answers of studies year 1998/1999 are attached in appendix 13.5. Training of graduates of Faculty for research and industrial placement is estimated as good in theoretical field, but for industry insufficient practical skills are mentioned. In some cases better professional training of last 5 years graduates is noted in comparison with graduates of previous years. Rather high evaluation is given to sense of responsibility of graduates, discipline, purposefulness and initiative, thirst for knowledge. Though graduates gain enough authority between colleagues, their communication skills and social activity are not so good. Employers would like to have better training of graduates in safety and work protection, economical legislation, problem solving skills, knowledge of foreign languages and practical knacks. Unfortunately, last years employers have not participated in studies process, have not interested about studies programs, their content and realization, therefore in most of cases they have to recognize, that employers are not informed on system of studies organization at RTU Employers advise that more time and efforts have to be devoted to practice and excursions to industrial enterprises. There are suggestions, that 

· contacts between students and employers have to be set already during studies, 

· employers and university need to exchange information more often, 

· payment for leading of practice has to be established for supervisors from industry.

Suggestions of graduates for improvement of studies process are following:

· amendments of studies programs have to be rarer

· more attention has to be paid to new technologies

· students fieldwork abroad have to be supported

· Faculty have to show more interest on employment and placement of its’ graduates

· more young specialists need to be employed in Faculty

· pupils from last forms of secondary schools have to be welcome for research work 

· new equipment for laboratories is highly desirable.

These answers testify that students, graduates and employers appreciate studies program. Many of expressed remarks have been already taken into account and mentioned defects will be eliminated soon.
6. Perspective evaluation of professional studies program

Last years popularity of chemical engineering specialties have decreased because both negative attitude of society engendered by media and impartial reasons - due to depression of chemical industry in country. Enrollment to Faculty has decreased (appendix 15.1), though state demand for specialists of this branch, as it is already apparent, increases fast. This tendency in next 5-10 years will remain, because the most of leading specialists managing chemical industry in Latvia will be retired in this period. Demand for specialists will increase also due to amendments of legislation concerning pensioners and coming into force from 2000.

Chemical engineering continuously is developing with accelerated rate in the world. Taking into account data on increase of production scope and profit in the world, economists forecast, that at the beginning of XXI century chemical production will be the leader between all branches of industry. Successful economical development of country is not possible without it’s own chemical industry. The same is true for Latvia, which has enough internal resources (wood, peat, sapropel, minerals and agricultural products) and bulky transit of raw materials (oil, oil products, natural gas), convenient geographical position, traditions of chemical industry and research; Latvia needs waste treatment and recycling enterprises, production of polymer materials and textile industry, it has strong potential for pharmaceutical production, it’s biomaterial output for medicine is developing. It is necessary to care about development of chemistry branch, new technologies and preparation of new leading specialists with highest qualification.

Latvia is rich with resources necessary for production of silicate and high-temperature materials: clay, sand, limestone, dolomite, gypsum, gravel. Now 12 large (more then 100 employees), the same number of middle (20 - 100 employees) and about 40 small (less than 20 employees) enterprises of silicate industry are occupied with processing of these materials in Latvia. Thereby, about 64 enterprises are connected to specialty “Chemistry and technology of silicate and high temperature materials” in Latvia. 

Preparation of specialists in field of medicinal materials (specialty “Chemistry and technology of biomaterials”) is perspective and important for further development of economy of Latvia: this branch is less-consuming regarding raw materials and energy, it is oriented to high quality manpower and high level of production and services. Possible employers of specialists are companies, producing medicinal implants and providing corresponding services, laboratories of clinics, institutions occupied with investigation, testing and certification of medicinal materials. 

Graduates of studies program “Chemical engineering” will find job in following enterprises and research institutions: “Riga Factory of Varnishes and Paints”, “European Plastic Industry” (Olaine), “Ādažu Polymers Industry”, “Krone”, “Poliur”, “Uponors”, Valmiera Glass Fibers”, “Tex-Color”, “Baltic-Color”, “Felicianovas Factory for Processing of Plastics” (Ludza), joint stock companies “Building materials”, “Lauma”, “Ogre”, “Larelini” and “Rimako”, “Irve”, “Baltic Bau”, “Tenax” (Dobele), “Olainfarm”, “Grindex”, Institute of  Organic Synthesis, Institute of Wood Chemistry, Institute of Inorganic Chemistry.

Necessary amount of young specialists in the field of chemistry and technology of silicate and high-temperature materials for large and middle enterprises could be in average 1 person per institution during next 5 years. All small enterprises would demand in total approximately 20 specialists next 5 years, that is, about 4 specialists per year. At this moment, especially for largest enterprises of silicate industry, problem of the day is replacement of older generation. Consequently, about 50 young specialists of specialty “Chemistry and technology of silicate and high-temperature materials” have to graduate during next 5 years, that is, 10 graduates per year, about 6 of them must have engineer’s qualification. It is useful for economy of Latvia that 4 engineers in specialty “Chemistry and technology of biomaterials’, 5-7 – in specialty “Technology of polymer materials and composites”, 5-8 – in specialty “Biologically active compounds and their ready-to-use forms” graduate from university every year. Demand for specialists of other fields is similar (“Environmental engineering”, “General chemical technology”). Generalizing the above mentioned and taking into account data of Latvian Development Agency, conclusions follow that in order to satisfy necessities of national economy of Latvia, during next 5-6 years number of graduates have to reach approximately 35-40 engineers per year. As it is apparent from table 4, which generalizes data of last 5 years on graduates of professional studies program, amount of graduates at this moment does not complete demand for specialists, which have received higher professional education in chemical engineering.

Table 4. Graduates of engineer’s studies program by specialties

	Specialty
	1995
	1996
	1997
	1998
	1999
	Total

	Biologically active compounds and their ready-to-use forms
	-
	9
	1
	-
	-
	10

	Chemistry and technology of biomaterials
	
	
	
	
	
	

	Electrochemical technology
	-
	5
	2
	
	
	7

	Technology of polymer materials and composites
	10
	2
	1
	-
	1
	14

	Chemistry and technology of silicate and high temperature materials
	11
	8
	1
	1
	4
	25

	Environmental engineering
	-
	-
	-
	-
	-
	-

	General chemical technology
	-
	-
	1
	4
	1
	6

	Total number of graduates
	21
	24
	6
	5
	6
	62


It is worthwhile to carry out training of specialists in chemical engineering particularly at RTU FMC because several considerations:

· existing studies program satisfy customers – industrial enterprises, research institutions -, and it is constantly improved, taking into account leading tendencies of the world;

· material-technical base necessary for realization of studies programs already exist at FMC;

· high qualification of teaching staff and researchers, experience of research and pedagogical work; 

· efficient contacts of teaching staff and researchers with producers of Latvia  (consultations, fulfillment of projects and services – analyses, testing, probations etc.).

7. Strategic plan for development of professional studies program

Results acquired in the process of studies program’s self-assessment are summarized and presented as analyses of situation in table 5. Further plan for development of professional studies program is connected with termination of drawbacks and is essential part of strategic plan (2000-2006) for development of Faculty.

Table 5. Analyses of situation for professional studies program “Chemical engineering”

	Factors
	Positive (facilitating) features
	Negative (hindering) features

	1.Job market
	1. Continuous demand for good specialists (according prognoses of Development Agency of Latvia in next few years it even will increase).

2. Engineers’ projects and knowledge of graduates have got favorable response.


	1. Low salaries favor leave of young specialists for job in other braches, or emigration of graduates from Latvia.

	2.Finances


	1. State budget granted studies are available for all pretenders with necessary level of knowledge.


	1. State budget cannot provide sufficient wages for teachers (especially, in the case of non-university lecturers and supervisors of practice); that raise emigration of younger teachers from Latvia.

2. There were no grants from budget provided for purchase of materials, and equipment, for maintenance of the last, repairing of rooms.

3. Lacking of finances for technical personnel (cleaners, guards, wardrobe attendants, etc.).

4. Spending of research grants for provision of teaching process.

5. Last ten years budget did not support publishing of lecture notes and textbooks or purchase of books.

6. Small amount of students in narrow specialties raises the costs of teaching process.

	3.

Academic staff


	1. High qualification and correspondence to profile, intensive rising of qualification by fieldwork abroad.

2. The best specialists from employers and academic staff of other universities and institutes are involved in teaching.

3. Regular discussions on quality of lectures and other kinds of studies, participation in seminars and colloquies.

4. All teachers actively participate in research projects granted by Latvian or foreign institutions, publish their articles in recognized scientific journals.

5. Teachers of some specialties work in industry or provide consultations, fulfill orders of industrial enterprises etc.

6. Microclimate in collective is friendly and comradely; teaching staff is dealing with experience.
	1. Average age of teachers is high. 

2. Very small number of younger generation teachers.

3. Due to low salaries teachers have additional jobs besides employment at university (mainly in specialty).

4. Due to high working load in teaching it is hard to combine teaching work and fieldwork (up to 1 year) in industry or abroad  (impossible to take a year for academic leave).



	4.

Research
	1. Richness of old traditions, intensive research, most of students are involved in projects.
	1. Amount of international research projects should be increased.

	5.Studies
	1. Professional program have analogues in European universities and it is corrected according recommendations of EFCE.

2. Small groups of students allowing individual approach.

3. Regular analyses of students’ wishes and suggestions.

4. Studies are connected to research – students have possibility to participate in scientific investigations; most of them start research work from first years of studies.

5. Experiments in laboratories contain elements of research work; lecture courses reflect results of scientific investigations.

6. Students can use a range of facilities: library of Faculty and central library of university (as well as several specialized libraries), computer class of Faculty with 11 workstations, Internet class of central library and computers of professors’ groups.

7. Wide international scientific contacts provide possibility to involve in teaching process academic staff of leading European universities and to realize student exchange with foreign universities within related studies programs. 
	1. Insufficient provision of auditoriums with modern appliances and equipment. 

2. There is shortage in new foreign textbooks and journals for some specialties.

3. Specialized interviews with employers are not organized.

4. Differences in organization of studies process at RTU and foreign universities prevent efficient exchange of students (there are problems in legislation and office-work at RTU).

5. Due to excessive unification and regulation of studies’ process realized at RTU, studies programs are rather rigid, not taking into account specificity of specialties and recommendations of specialists of branch.



	6.Students
	1. Most of students are interested in chosen studies program.

2. Students have a lot of opportunities for leisure time activities: self-government, sports, amateur artistic work, and research work; they can combine studies with hired labor at university or outside.

3. Students can establish individual plan and schedule for studies; in the case of necessity they can take an academic leave.

4. Academic staff is always accessible for students.

5. Information on studies programs is available for students.

6. Students can participate in scientific conferences of students at RTU.

7. Faculty has started student exchange in the framework of ECTS (European Credit Transfer System).
	1. Insufficient number of joint activities for teachers and students.

2. Weak knowledge of foreign languages or even its’ complete absence (Russian is the case; most part of textbooks are written in Russian).

3. Weak student self-government at Faculty; passivity of students.

	7. Analysis of studies process
	1. Questions on organization, content and quality of studies process are discussed at Council of Faculty and meetings of heads of departments.
	1. Methodological questions are not regularly discussed at all departments of Faculty.




Strategic plan for development of Faculty of Material Science and Applied Chemistry 

foreseen for years 2000-2006

	N#
	Measure / activities
	Term
	Responsible

	Realization of studies programs; development of curriculum

	1. 
	Assessment of content and volume of curriculum according demands of employers, corrections taking into consideration recommendations following from self-evaluation report, internal-audit and external evaluation, suggestions of Convention of Counselors
	Regularly,

Once per year
	Dean;

Vice deans

	2. 
	Consciousness of the demand for specialists within 6 years perspective for national economy of Latvia; establishing of new study programs for teaching of demanded specialists beforehand
	February,

Annually
	Chiefs of specialties

	3. 
	Creation and opening of new professional study program “Chemical conformity of environment and products”
	Studies year

2000/2001
	V.Kampars

	4. 
	Assessment of content and volume of study programs and individual subjects by Council of Study Programs; elimination of defects and improvement of studies programs
	Regular meetings, once per month
	Directors of study programs

	5. 
	In cooperation with Convention of Counselors taking into account strategic plan for development of country to forecast potential job market; according obtained results to correct existing and to open new specialties 
	regularly; once per year
	Directors of study programs

	6. 
	Enhancement of efficiency of practice for professional study programs, involving Convention of Counselors in provision of students with practical placement at the largest industrial enterprises and research institutes. Establishing of wide enough list of enterprises for practice
	Till 2001
	Chiefs of specialties

	7. 
	Organization of correspondence and partial time (life-long learning, post diploma education) studies 
	Till 2002
	J.Millers

	8. 
	Participation in realization of manpower retraining programs 
	2000-2006


	J.Millers

	9. 
	Participation in fulfillment of integrated study programs at RTU and other universities, providing courses of chemistry, chemical and environmental engineering
	2000-2006


	Vice dean for education

	10. 
	Taking into account small number of students at Faculty, to continue unification of study programs, gradually giving up narrow specializations. Create a structure of new study program “Chemical engineering”, which should include most important elements of existing programs “Chemistry” and “Chemical engineering” and would be a result of their further development 
	Till 2005
	Dean

	11. 
	Formation of structural units consisting from several groups of professors in order to ensure study programs. Involvement of Institute of technical physics in realization of study programs
	2000-2006


	Dean

	Qualification of academic staff

	1. 
	Encouragement and support of further education and fieldwork of academic staff (at other universities, research institutes and companies using high technologies)
	2000-2006


	Heads of structural units

	2. 
	Correction of number and specialties of state professors’ positions at Faculty according changes in study programs. Taking decision on necessity of state professors’ positions in branches “General chemical engineering”, “Technology of wood chemistry” and “Analytical chemistry” 
	Till 2001


	Dean

	3. 
	Establishing of program for renewal of academic staff
	Till October, 2000
	Heads of structural units

	4. 
	Awarding of special extra payment from Faculty Council budget to academic staff younger than 35 years
	Starting from 2001 once per semester
	Dean

	5. 
	To organize conferences, workshops and meetings for enhancement of qualification of academic staff
	Once per year
	Vice dean for education

	6. 
	To extend state budget granted doctoral studies in order to prepare new teachers, ensuring their distribution within specialties, vital for the development of Faculty and industry. To cancel studies’ fee for those external postgraduates which are employed as academic staff
	2000-2006


	Dean, heads of structural units

	Research work

	1. 
	To extend investigations by joining to international programs. To intensify work in state priority investigations (organic synthesis, pharmaceutical chemistry, material science), applied investigations and innovation field, carrying necessary research for development of industry in country (market oriented investigations, utilization of local raw materials, generic syntheses, transfer of technologies etc.) 
	2000-2006


	Vice dean for research

	2. 
	To develop collaboration of structural units and scientists from different branches, including cooperation between chemists and physicists, for realization of large projects or separate parts of them. To continue active participation in system of quality assurance of products and environment.
	2000-2006


	Dean

	3. 
	To establish department “Utilization of Latvian mineral wealth” of state importance research center “Material science” at Faculty and to strengthen work in program “Material science”
	2001
	U.Cielēns

	4. 
	Provision of regular scientific conferences of students as well as financial support of the best students for participation in international student conferences held abroad. Awarding (gratuities) and public acknowledgement of the most successful students
	2000-2006


	Vice dean for research

	5. 
	Publishing of “Scientific proceedings of RTU”, issue “Material science and applied chemistry” starting from 2000
	Annually
	E.Gudriniece

	Material and technical provision of studies and research work

	1. 
	Consulting of scientific library of RTU concerning acquisition of textbooks and ordering of scientific literature
	2000-2006

Regularly
	I.Dreijers, M.Drille

	2. 
	Encouragement of preparation of methodological materials, textbooks, (in Latvian); financial support for publication of best materials.

Increase of responsibility of structural units for methodological provision of subjects, acquisition and publication of textbooks and preparation of lecture notes
	2000-2006

Regularly
	Deans, heads of structural units

	3. 
	Preparation of electronic lecture notes and handouts for all subjects
	Till 2006
	Responsible professor of subject

	4. 
	Modernization of studies by means of PCs for data acquisition and processing in several subjects, such as physical and analytical chemistry, methods of physico-chemical investigation
	Till December, 2003
	Responsible professor of subject

	5. 
	Fulfillment of network and computer class of Faculty, optimizing their use for studies and research work
	2000-2006


	Dean,

Network manager

	6. 
	Replacement of old and out-of-date equipment of laboratories with new
	According granted budget
	Heads of structural units

	7. 
	Acquisition and use of budget grants and earnings for provision of infrastructure necessary for studies and research work.  To attain updating of largest classrooms with modern technical appliances
	2001-2006
	Dean, supply manager

	Questions of safety and environmental protection

	1. 
	Preparation of new updated safety regulations for laboratories and regular inspection (once per year – in August) 
	Till December, 2000
	Ē.Pālītis

	Assurance of reflexive link: teacher-student-employer

	1. 
	Organizing of regular questionnaires and debating of results, review at Council of Faculty; correction of actions according results of questionnaires and discussions
	Once per year, May
	Vice dean for research

	1.1. 
	General questionnaires of students concerning studies and study programs
	Once per year, May
	S.Reihmane

	1.2. 
	Questionnaires concerning individual subjects
	At the middle and end of the course
	Responsible professor of subject

	1.3. 
	Questionnaires of academic staff
	Once per year, May
	M.Dzenis

	1.4. 
	Questionnaires of employers and graduates (one year after graduation)
	Once per year, May
	R.Švinka

	2. 
	Formation of data bases concerning specialists’ demand, forecast of demand, graduates further career (by specialties; data on graduates of last 6 years)
	Updating once per year, May
	Chiefs of specialties

	Assurance of study process’ quality

	1. 
	Annual internal audit and summarizing of materials for self-assessment report; review and debating of results at meeting of Faculty Council; establishing of plan for adjusting activities
	Once per year, September
	Vice deans

	2. 
	Preparation of next self-evaluation report and other necessary materials for accreditation and presentation to office of Ministry of education and science
	June, 2006
	Person, responsible for accreditation

	Protection of students’ interests

	1. 
	Strengthening of students’ self-government at Faculty and stimulation of it’s activities; help to solve problems concerning studies’ granting, social credits, studies’ fees for indigents, dormitories, services, compensations of fares, etc. 
	2000-2006


	Dean,

students' self-government

	2. 
	Ensuring of participation of students in collegiate administrative bodies and active opinion exchange concerning organization of studies; improvement of efficiency of collaboration between students and academic staff
	2000-2006


	Dean;

Vice deans

	3. 
	Support of students’ activities
	2000-2006
	Dean

	4. 
	Participation in international projects promoting students exchange (ECTS)
	2000-2006


	Vice deans

	Strengthening of Faculty relations with public, employers, schools

	1. 
	Organization of interviews (career’s days) for students and employers
	Once per year, May
	Vice dean for education

	2. 
	Preparation of advertisements and informative materials of Faculty
	2000-2006,

Regularly
	Vice deans

	3. 
	Maintenance of home pages of Faculty and structural units in Latvian and English, updating of information once per semester
	2000-2006,

Regularly
	Vice dean for education,

Network manager

	4. 
	Intensive advertisement of study programs “Chemistry” and “Chemical engineering”, successive industrial enterprises and institutions of chemistry branch in media, exhibitions and schools. Support of academic staff, employed as chemistry teachers in secondary schools; organizing of chemistry Olympiads (state and international level). Encouragement of social activities of academic staff; stimulation of participation in popularization of the importance of education.
	2000-2006
	Dean;

Vice deans;

Heads of structural units

	5. 
	Revise of conformity of subject “Chemistry” to real possibilities of secondary educational establishments (together with Latvian association of chemistry teachers and Convention of Counselors) and it’s correction, decrease of factual material and strengthening of links between subject and everyday life.
	2000-2006,

Report once per 3 years
	Work group

	6. 
	Involvement of students in establishing cooperation between Faculty and secondary schools
	2000-2006
	Vice dean for education

	7. 
	Organization of Alumni
	Till December, 2001
	R.Švinka


Following actions have to be carried out during studies year 2000/2001:

· inquire of enterprises and companies for demand of specialists in future;

· aware of knowledge and skills, which our graduates need for realization of perspective development plans of employers;

· creation of data base concerning specialists’ demand and forecast of demand for chemical engineering;

· systematic questioning and creation of database on graduates working in specialty;

· aware of knowledge and knacks, in which our graduates are not strong enough yet, but which they need for job duties and further carrier;

· generalizing of necessities in retraining and refresher courses for specialists from companies;

· organization of manpower retraining courses, inviting specialists from companies as lecturers.
8. Advertisement and popularization of professional studies program
Advertisement of studies programs of chemistry profile is realized by means of leaflets, which are printed every year and sent to about 350 general and specialized secondary education establishments of Latvia in February or March. Once per 2-3 years “Studies guide” describing studies plans and possibilities, as well as information on research projects of our academic staff, is issued. FMC regularly participate in annual international exhibitions “Education” and “Chemistry” held in Riga, introducing visitors with this studies program. Faculty maintains home page on WWW (http://www.ktf.rtu.lv). Every spring FMC organizes Information Day for pupils; posters with information about studies at FMC are posted in schools and on street’s stands of towns during May and June, information on possibilities of studies is published in newspapers of Latvia and special annual edition “Studies guide” of company “Business in Baltic”. Most of these materials are available both in Latvian and English (appendix 15.3). 

Scientists of FMC do their best to introduce inhabitants of Latvia with potential of studies at Faculty by the means of popular-science articles and radio reviews (at least 3 transmissions in period of enrollment), to inform people about role of chemical industry in modern world and its situation in Latvia; academic staff provide lectures on the most interesting chemistry problems at specialized workshops of secondary school teachers. Together with Latvian Chemical Society Faculty award prizes and presents to the best pupils, who have reached high results in chemistry Olympiads, and to their teachers, as well as to those ones, which pupils are the best students of Faculty. Annual freshmen questionnaires give and idea on effectiveness, success and shortcomings of advertisement and agitation done (appendix 15.2).

8. Financial base for professional studies program

Studies programs “Chemistry” and “Chemical engineering” belong to the group of relatively expensive ones and are characterized by high coefficient 3.2 (1, 2(. 

Two kinds of finances are used for provision of professional program of engineers:

1) state budget subsidies, taking into consideration coefficient of complexity for program (according RTU Senate decision), were 950 LVL/per year for 1 engineer’s studies student in studies year 1999/2000;

2) earned financial resources of Faculty:
a) studies fees from students, whose studies are partially financed from budget (according RTU Senate decision), were 375 LVL/per year for 1 engineer’s studies student in studies year 1999/2000;

b) state budget subsidies for research grants, programs, contracts and projects partially cover expenses for laboratory works and qualification works; these subsidies provide to academic staff a base for enhancement of qualification. Gross finances make about 120 000 LVL/per year;

c) subsidies for market oriented investigations and contracts partially cover expenses for laboratory works and qualification works; these subsidies provide to academic staff a base for enhancement of qualification. Gross finances make about 160 000 LVL/per year;

d) profit from rent of rooms.

State budget subsidies are used for wages and payment for communal services. Study fees, grants, programs, contracts, projects, support from ministries and companies will be the main financial source for acquisition of equipment in next years. 5-7% of deductions from grants, programs, contracts and projects will be used for maintenance and repairing of premises and buildings. Finances, being at disposal of Faculty Council, will be used for maintenance of modern computer class and internal network connected to Internet.

(1( Decision of Council of Ministers, 1999.

(2( R.Taraškēvics. Expenses for study programs. Rīga, RTU, 1999.
Conclusions

Professional studies in RTU program “Chemical engineering” at RTU enable to reach formulated aims. Actual study program is a result of both research interests of professors’ groups and historical development. Program is subordinated to practically annual corrections; reasons for these alterations are changes in legislation and necessity to respond to changes in chemistry branch in Latvia and worldwide.

Program has analogues at universities of European Union countries; besides that, it corresponds to diverse job market of Latvia.

Strengths of study program:

· academic staff have experience of many years and high qualification in providing basic subjects of chemistry;

· teaching staff and students actively participate in research work;

· close collaboration with state research institutions and industry;

· small number of students per teacher in highest courses allow individual approach in teaching;

· graduates are highly demanded in job market;

· good (often high) estimation of graduates by employers and foreign professors (as follows from questionnaires);

· students and graduates give good references about realization of study programs;

· supply with computers at Faculty corresponds to today’s level.

Weakness of study program:

· most of teachers are older than 50;

· outdated equipment (produced mainly in USSR);

· students are not sufficiently supplied with textbooks (especially in Latvian);

· students have to find places for practice by themselves;

· many students try to combine studies with job; thereby studies are bothered and delayed (though in such way additional working experience is obtained).

Professional studies program “Chemical engineering” have been launched taking into account recommendations of EFCE (European Federation of Chemical Engineering) for engineers’ studies programs in chemical engineering; it has been discussed and have got positive reports at Convention of Counselors of Faculty of Material Science and Applied Chemistry (appendix A) 
“Self-evaluation report” have been discussed and accepted on 4.04.2000. 

	Committee of accreditation management:
	
	

	Head:
	
	M.Jure

	Members:
	
	V.Kampars

	
	
	M.Dzenis

	
	
	S.Reihmane

	
	
	L.Mālers

	
	
	M.Turks


Appendix A

Docket from protocol of meeting of Convention of Counselors 

of Faculty of Material Science and Applied Chemistry

IZRAKSTS

no

RTU Materiālzinātnes un lietišķās ķīmijas fakultātes

Padomnieku konventa sēdes 5.04.2000., prot. Nr.3

Dienas kārtība:

1.RTU Materiālzinātnes un lietišķās ķīmijas fakultātes studiju programmu akreditācijas pašnovērtējuma ziņojums (dek. vietn. asoc. prof. M.Jure ).

2.RTU Materiālzinātnes un lietišķās ķīmijas fakultātes akreditācijas pašnovērtējuma ziņojuma apspriešana un novērtēšana.

1. Pašnovērtējuma ziņojuma noklausīšanās.

Referē dekāna vietniece mācību darbā asoc. prof. M.Jure. Fakultātei ir divas studiju programmas - “Ķīmija” un “Ķīmijas tehnoloģija”, kuru akreditācijai sagatavots pašnovērtējuma ziņojums. Konventa locekļi jau pirmajā sēdē saņēmuši materiāla īsu apkopojumu 10 lpp. apjomā. Akreditācijai materiāls jāiesniedz 4 atsevišķu ziņojumu formā (apmēram piecdesmit lapu apjomā) par laika periodu no 1995.g. līdz 1999.g.. Pielikumi ziņojumiem ir apkopoti 4 daļās (grāmatās) un klātesošie ar tiem var iepazīties.

Par studiju programmu saturu, to salīdzinājumu ar citām augstskolām. 

Bakalauri -studiju programmās ķīmijas priekšmeti aizņem tikai nedaudz vairāk par 50% no apgūstamā materiāla.

Maģistra – otrajā apmācības gadā maģistri mācās tikai neķīmijas priekšmetus. Apmēram viena trešā daļa no maģistratūrā apgūtajiem priekšmetiem nav saistīti ar ķīmiju.

Inženieri – pēdējos gados sakarā ar nelielo studējošo skaitu studiju programma maksimāli tuvināta maģistru programmai.

Doktoranti – doktorantūrā mācās tikai ķīmijas priekšmetus, izņemot svešvalodas.

Dati par beidzējiem: programmā “Ķīmijas tehnoloģija” izsniegti 136 diplomi, programmā “Ķīmija” - 61 diploms.

Turpinājumā tiek sniegtas ziņas par akadēmisko personālu, mācību spēku aktivitātēm, zinātnisko darbu, studiju procesa kvalitātes vērtējuma sistēmu, studiju programmu perspektīvo novērtējumu, stratēģisko attīstības plānu, reklāmas un informācijas darbu, studentu aptauju rezultātiem, apbalvojumiem kā arī nepietiekamo materiāli-tehniskās bāzes nodrošinājumu. 

M.Dzenis uzdod jautājumu :”Cik pasniedzēji strādā uz pilnu slodzi?” Uz pilnu slodzi strādā 5 valsts profesori kā arī daži asociētie profesori Vispārīgās un lietišķās ķīmijas profesora grupā. M.Preimanis interesējas, vai polimēru tehnoloģijas jomā ir iespēja ieskatīties laku un krāsu novirziena ārzemju mācību iestāžu studiju programmās un apskatīt mācību procesu. Šos priekšmetus māca asoc. prof. Laimonis Mālers un  pie viņa šāda informācija ir saņemama. V.Skrīvelis interesējas vai studenti mācās svešvalodā? M.Jure atbild, ka bez obligātā 1,5 gada kursa bakalauratūrā studenti praktiski apgūst svešvalodu arī gatavojot bakalaura darbu, jo materiāli tam galvenokārt pieejami tikai svešvalodās. V.Skrīvelis uzskata, ka rūpniecības uzņēmumi varētu palīdzēt ar lekciju konspektu izdošanu. Nepieciešama sadarbība ar ārzemju institūtiem – neliela daļa studentu brauc strādāt zinātnisko darbu ārzemju universitātēs. Eiropas projekti – strādā laboratorijās, mācās valodas (3-6 mēneši). Kas varētu nostādīt fakultāti Eiropas līmenī? (V.Skrīvelis). M.Jure atbild, ka mūsu studentu teorētiskais līmenis ir augsts,bet mēs nevaram izcelties ar augstu tehnoloģisko praksi, jo Latvijā nav iespējas to apgūt. Sēdes dalībnieki nolemj, ka būtu nepieciešamas šādas prakses:

pēc pirmā kursa – ekskursiju prakse,

pēc otrā kursa – aparātstrādnieka prakse,

pēc trešā kursa  – inženierprakse,

maģistratūrā, inženierstudijās –ārzemju prakse.

Studiju programmu stiprā puse ir:

1. Akadēmiskā fundamentālā izglītība. (augstas kvalifikācijas akadēmiskais personāls).

2. Zinātniskais darbs, studentu aktīva piedalīšanās tajā.

Studiju programmu vājās vietas:

1. Nelielais studējošo skaits, kas saistās ar nepietiekamu budžeta finansējumu studiju realizācijai.

2. Saikne ar ražotājiem (ar dažiem izņēmumiem), sakarā ar ķīmiskās rūpniecības stāvokli Latvijā.

2. Pašnovērtēšanās ziņojuma apspriešana un novērtēšana.

Noklausoties RTU Materiālzinātnes un lietišķās ķīmijas fakultātes akreditācijai sagatavotā pašnovērtēšanās ziņojuma kopsavilkumu un iepazīstoties ar studiju programmu “Ķīmija” un “Ķīmijas tehnoloģija” akreditācijai sagatavotajiem materiāliem, Padomnieku Konvents nolemj atzīt ziņojumu par pietiekoši objektīvu un paškritisku. Ziņojumā konstatētās nepilnības pamatā ir saistītas ar Latvijas Republikas augstākās izglītības kopīgajām problēmām un finansiālo stāvokli. Tie pašnovērtēšanās rezultātā atklātie trūkumi, kas ir labojami Fakultātes spēkiem, ieslēgti stratēģiskās attīstības plānā un saskaņā ar šo plānu tiks novērsti. Konvents akceptē pašnovērtējuma ziņojumu un iesaka to virzīt tālāk. 

Studiju programmas ir Latvijas tautsaimniecības attīstībai nepieciešamas, atzīstamas par mērķim atbilstošām, bet, sadarbībā ar ražotājiem, uzlabojamas. Visām specialitātēm jāapzin potenciālie mērķuzņēmumi un prakses vietas Latvijā un atbilstošie uzņēmumi ārzemēs. Šīs ziņas vēlams apspriest un izvērtēt Konventā. Jāsagatavo tabulas “Specialitāte – uzņēmums”.

Padomnieku Konventa priekšsēdētājs




V.Skrīvelis

Sekretārs







I.Timma
Riga Technical University

Faculty of Material Science and Chemistry

Self-report 1995-2000
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Studies programs

Studies plans
Appendix N1

Studies programs

STUDIES PROGRAMM

	Profile:
	Chemistry

	RTU program :
	Chemistry

	Studies level:
	Bachelor’s studies

	Nominal studies prolongation:
	3  years

	Studies volume:
	120 credit points (CP)

	Previous education:
	General secondary or special secondary 

	Degree :
	Bachelor of natural sciences in chemistry


Studies program code ĶBĶ0

Enrolment starting from 1998/ 1999 st.year

	A.
	COMPULSORY SUBJECTS
	74 CP
	

	1. 
	Physics
	
	6 CP

	2. 
	Electrotechnic and electronics
	
	2 CP

	3. 
	Mathematics
	
	9 CP

	4. 
	Engineering mathematics (for chemistry profile)
	
	4 CP

	5. 
	Computer science (basic course)
	
	3 CP

	6. 
	Chemistry information
	
	2 CP

	7. 
	Models of social development
	
	2 CP

	8. 
	Basics of rights
	
	2 CP

	9. 
	Drawing geometry and engineering graphics
	
	2 CP

	10. 
	Fundamentals of material science
	
	1 CP

	11. 
	Economics
	
	3 CP

	12. 
	Civil defence
	
	1 CP

	13. 
	Physical culture
	
	0 CP

	14. 
	General chemistry (advanced course)
	
	9 CP

	15. 
	Introduction in chemical engineering
	
	2 CP

	16. 
	Organic chemistry (basic course)
	
	5 CP

	17. 
	Inorganic chemistry  (basic course)
	
	5 CP

	18. 
	Analytical chemistry  (basic course)
	
	2 CP

	19. 
	Analytical chemistry (instrumental methods)
	
	2 CP

	20. 
	Physical chemistry (basic course)
	
	6 CP

	21. 
	Physical chemistry (advanced course)
	
	6 CP

	B.
	ELECTIVE SUBJECTS
	37 CP
	

	1.
	Subjects of program
	30 CP
	

	1.1.  
	Inorganic chemistry (special course)
	
	6 CP

	1.2.  
	Organic chemistry (special course)
	
	6 CP

	1.3.  
	Industrial inorganic chemistry
	
	3 CP

	1.4.  
	Industrial organic chemistry
	
	3 CP

	1.5.  
	Handling of experimental data in chemistry
	
	3 CP

	1.6.  
	Kinetics and catalysis
	
	3 CP

	1.7.  
	Colloidal chemistry
	
	2 CP

	1.8.  
	Crystallography
	
	2 CP

	1.9.  
	Quantum chemistry
	
	2 CP

	1.10.  
	Fundamentals of finances
	
	4 CP

	1.11.  
	Microekonomics
	
	3 CP

	1.12.  
	Macroekonomics
	
	4 CP

	1.13.  
	Computer science for economists
	
	4 CP

	1.14.  
	Quantitative methods in economics
	
	3 CP

	1.15.  
	National economy of Latvia
	
	3 CP

	1.16.  
	Economical  statistics
	
	2 CP

	1.17.  
	Art history
	
	2 CP

	1.18.  
	Archaeology
	
	2 CP

	1.19.  
	Ethnology
	
	2 CP

	1.20.  
	Science and theory of restoration
	
	2 CP

	1.21.  
	Fundamentals of restoration (basic course)
	
	2 CP

	1.22.  
	Numismatics and heraldy
	
	2 CP

	1.23.  
	Styles teaching
	
	2 CP

	1.24.  
	Colour teaching
	
	2 CP

	2.
	Languages
	3 CP
	

	2.1.
	English
	
	3 CP

	2.2.
	German
	
	3 CP

	2.3.
	French
	
	3 CP

	3.
	Humanities / social subjects
	4 CP
	

	3.1.
	General sociology
	
	2 CP

	3.2.
	Sociology of management
	
	2 CP

	3.3.
	Sociology of small group and personality
	
	2 CP

	3.4.
	Politology
	
	2 CP

	3.5.
	Political system of Latvia
	
	2 CP

	3.6.
	United Europe and Latvia
	
	2 CP

	C.
	SUBJECTS OF FREE CHOISE
	7 CP
	

	E.
	GALA EXAMINATIONS
	3 CP
	

	1.
	Bachelor’s thesis
	
	3 CP

	
	Total:
	120 CP
	


Program accepted by Council of Faculty of Chemical Technology at 9th February, 1998, 

protocol N# 5.

	Chairman
	Kampars V.


STUDIES PROGRAM

	Profile:
	Chemistry

	RTU program:
	Chemistry

	Specialty:
	Chemistry

	Studies level:
	Master’s studies

	Nominal studies prolongation:
	3 years

	Studies volume:
	120 credit points

	Previous education:
	Bachelor of chemistry,

Bachelor of chemistry in chemical technology

	Academic degree:
	Master of chemistry


Studies program code ĶMĶ 1

Enrolment starting from 1999/2000 st. year

	A.
	COMPULSORY SUBJECTS
	48 CP
	

	
	Compulsory for profile
	13 CP
	

	1. 
	Chemistry and technology of polymer materials
	
	3 CP

	2. 
	Chemistry and technology of silicate materials
	
	3 CP

	3. 
	Design and interpretation of experiments
	
	2 CP

	4. 
	Physical methods of the investigation of chemical compounds
	
	2 CP

	5. 
	Material aging and protection
	
	2 CP

	6. 
	Basics of labour protection
	
	1 CP

	
	Compulsory for program
	2 CP
	

	7. 
	Crystallography and crystal chemistry
	
	2 CP

	
	Compulsory for specialty
	33 CP
	

	8. 
	Quantum chemistry
	
	3 CP

	9. 
	Electrochemistry
	
	3 CP

	10. 
	Environmental chemistry and technology
	
	2 CP

	11. 
	The special chapters of biochemistry
	
	2 CP

	12. 
	Computer modeling
	
	2 CP

	13. 
	Selected chapters of organic chemistry
	
	4 CP

	14. 
	Selected parts of physical chemistry
	
	4 CP

	15. 
	Chemistry and tecnology of medicinal substances
	
	3 CP

	16. 
	Physical methods of the investigation of organic compounds
	
	3 CP

	17. 
	Experimental methods of researching of solid substances
	
	2 CP

	18. 
	Physical and chemical  methods of  investigation of polymers
	
	2 CP

	19. 
	Scientific Seminars
	
	3 CP

	B.
	ELECTIVE SUBJECTS
	28 CP
	

	1.
	Subjects of program and specialty
	10 CP
	

	1.1.
	Research work in restoration 
	
	5 CP

	1.2.
	Research work in organic chemistry
	
	5 CP

	1.3.
	Scientific research in inorganic chemistry
	
	5 CP

	2.
	Languages
	6 CP
	

	2.1.
	English
	
	6 CP

	2.2.
	German
	
	6 CP

	2.3.
	French
	
	6 CP

	3.
	Humanities / social subjects
	4 CP
	

	3.1.
	Business sociology
	
	2 CP

	3.2.
	Social psychology
	
	2 CP

	3.3.
	Industrial relationships
	
	2 CP

	3.4.
	Ethics
	
	2 CP

	3.5.
	Classical European philosophy
	
	2 CP

	3.6.
	Presentation skills
	
	2 CP

	4.
	Subjects of economics and management
	4 CP
	

	4.1.
	Market organization and management
	
	2 CP

	4.2.
	Civil rights
	
	2 CP

	4.3.
	Theory of economics
	
	2 CP

	4.4.
	Technical-economical analysis of economic activities
	
	2 CP

	4.5.
	Management of enterprise
	
	2 CP

	4.6.
	Analysis and strategy of market
	
	2 CP

	5.
	Subjects of pedagogy
	4 CP
	

	5.1.
	Psychology (for graduates)
	
	2 CP

	5.2.
	Pedagogy (for graduates)
	
	2 CP

	5.3.
	Psychology of relationships
	
	2 CP

	C.
	SUBJECTS OF FREE CHOISE 
	17 CP
	

	D.
	PRACTISE / PRACTICAL WORK
	8 CP
	

	1.
	Practical work
	
	8 CP

	E.
	GALA EXAMINATIONS
	20 CP
	

	2.
	Master’s thesis
	
	20 CP

	
	Total:
	120 CP
	


Program accepted by Council of Faculty of chemical technology at 16th November 1998, protocol N# 3.

	Chairman:
	Prof. V.Kampars


STUDIES PROGRAM

	Profile:
	Chemistry

	RTU program:
	Chemistry

	Specialty:
	Conservation and restoration

	Studies level:
	Master’s studies

	Nominal studies prolongation:
	3 years

	Studies volume:
	120 credit points

	Previous education:
	Bachelor of chemistry,

Bachelor of chemistry in chemical technology

	Academic degree:
	Master of chemistry


Studies program code ĶMĶ 6

Enrolment starting from 1999/2000 st.year

	A.
	COMPULSORY SUBJECTS
	32 CP
	

	1
	Compulsory for profile
	13 CP
	

	1.1.
	Design and interpretation of experiments
	
	2 CP

	1.2.
	Physical methods of the investigation of chemical compounds
	
	2 CP

	1.3.
	Material aging and protection
	
	2 CP

	1.4.
	Chemistry and technology of polymer materials
	
	3 CP

	1.5.
	Chemistry and technology of silicate materials
	
	3 CP

	1.6.
	Basics of labour protection
	
	1 CP

	2.
	Compulsory for program
	2 CP
	

	2.1.
	Crystallography and crystal chemistry
	
	2 CP

	3.
	Compulsory for specialty
	17 CP
	

	3.1.
	Conservation/restoration of archaeological objects
	
	2 CP

	3.2.
	Biocorrosion
	
	4 CP

	3.3.
	Theory and practice of conservation/restoration
	
	3 CP

	3.4.
	Legal basis of cultural heritage protection
	
	2 CP

	3.5.
	Methods in studying materials
	
	3 CP

	3.6.
	Pigments and dyes
	
	3 CP

	B.
	ELECTIVE SUBJECTS
	48 CP
	

	1.
	Subjects of program and specialty
	30 CP
	

	1.1.
	Leather - material science
	
	5 CP

	1.2.
	Natural stone - study of materials
	
	5 CP

	1.3.
	Wood - material science
	
	5 CP

	1.4.
	Metallic chemistry
	
	5 CP

	1.5.
	Paper - material science
	
	5 CP

	1.6.
	Glass, ceramics, porcelain - material science
	
	5 CP

	1.7.
	Textiles - material science
	
	5 CP

	1.8.
	Conservation of textiles
	
	5 CP

	1.9.
	Research work in restoration 
	
	5 CP

	1.10.
	Research work in inorganic chemistry
	
	5 CP

	1.11.
	Scientific research in organic chemistry
	
	5 CP

	2.
	Languages
	6 CP
	

	2.1.
	English
	
	6 CP

	2.2.
	German
	
	6 CP

	2.3.
	French
	
	6 CP

	3.
	Humanities / social subjects
	4 CP
	

	3.1.
	Business sociology
	
	2 CP

	3.2.
	Social psychology
	
	2 CP

	3.3.
	Industrial relationships
	
	2 CP

	3.4.
	Ethics
	
	2 CP

	3.5.
	Classical European philosophy
	
	2 CP

	3.6.
	Presentation skills
	
	2 CP

	4.
	Subjects of economics and management
	4 CP
	

	4.1.
	Market organization and management
	
	2 CP

	4.2.
	Civil rights
	
	2 CP

	4.3.
	Theory of economics
	
	2 CP

	4.4.
	Technical-economical analysis of economic activities
	
	2 CP

	4.5.
	Management of enterprise
	
	2 CP

	4.6.
	Analysis and strategy of market
	
	2 CP

	5.
	Subjects of pedagogy
	4 CP
	

	5.1.
	Psychology (for graduates)
	
	2 CP

	5.2.
	Pedagogy (for graduates)
	
	2 CP

	5.3.
	Psychology of relationships
	
	2 CP

	C.
	SUBJECTS OF FREE CHOISE 
	12 CP
	

	D.
	PRACTISE / PRACTICAL WORK
	8 CP
	

	1.
	Practical work
	
	8 CP

	E.
	GALA EXAMINATIONS
	20 CP
	

	1.
	Master’s thesis
	
	20 CP

	
	Total:
	120 CP
	


Program accepted by Council of Faculty of chemical technology at 16th November 1998, protocol N# 3.

	Chairman:
	Prof. V.Kampars


STUDIES PROGRAM

	Branch:
	Chemistry

	Profile:
	Chemistry

	RTU program:
	Chemistry

	Specialty:
	Physical chemistry

	Studies level:
	Doctoral program

	Nominal studies prolongation:
	3  years

	Studies volume:
	120  credit points

	Previous education:
	Master degree in chemistry profile

	Degree:
	Doctor of chemistry


Studies program code ĶDĶ2 

Enrolment starting from year  2000.

	A.
	COMPULSORY SUBJECTS
	25 CP
	

	1.
	Physical chemistry
	
	15 CP

	2.
	Colloid chemistry
	
	10 CP

	B.
	ELECTIVE SUBJECTS
	35 CP
	

	1.
	Subjects of program and specialty
	30 CP
	

	1.1.
	Kinetics of chemical processes
	
	10 CP

	1.2. 
	Kinetics of electrode processes
	
	10 CP

	1.3. 
	Experimental data analysis
	
	10 CP

	1.4. 
	Electrical and electrokinetic phenomena of colloidal systems
	
	10 CP

	1.5. 
	Application of nature minerals in water purification by sorption
	
	10 CP

	1.6. 
	Surfactants and molecular disperse colloidal solutions properties
	
	10 CP

	2.
	Languages
	5 CP
	

	2.1.
	English
	
	5 CP

	2.2.
	German
	
	5 CP

	2.3.
	French
	
	5 CP

	C.
	Gala examinations
	60 CP
	

	1.
	Doctoral  thesis
	
	60 CP

	
	Total:
	120 CP
	


Program accepted by Council of Faculty of chemical technology at 15th November, 1999, protocol N#4.

	Chairman:
	Prof. V.Kampars


STUDIES PROGRAM

	Branch:
	Chemistry

	Profile:
	Chemistry

	RTU program:
	Chemistry

	Specialty:
	Organic chemistry

	Studies level:
	Doctoral program

	Nominal studies prolongation:
	3  years

	Studies volume:
	120  credit points

	Previous education:
	Master of chemistry;

Master of engineering sciences in biologically active compounds and their ready-to-use forms

	Degree:
	Doctor of chemistry


Studies program code ĶDĶ3
Enrolment starting from year  2000

	A.
	COMPULSORY SUBJECTS
	35 CP
	

	1.
	Physical methods of the investigation of organic compounds
	
	15 CP

	2.
	Organic chemistry
	
	10 CP

	3.
	Contemporary organic synthesis
	
	10 CP

	B.
	ELECTIVE SUBJECTS
	25 CP
	

	1.
	Subjects of program and specialty
	20 CP
	

	1.1.
	Stereoselective synthesis
	
	10 CP

	1.2. 
	Kinetics and catalysis
	
	10 CP

	1.3. 
	Quantum organic chemistry
	
	10 CP

	1.4. 
	Organic materials for electronics and optics
	
	10 CP

	1.5. 
	New directions of development of organic chemistry
	
	10 CP

	1.6. 
	Intermolecular and intramolecular electron transfer
	
	10 CP

	1.7. 
	Advanced heterocyclic chemistry
	
	10 CP

	1.8. 
	Selected parts of medicinal chemistry
	
	10 CP

	2.
	Languages
	5 CP
	

	2.1.
	English
	
	5 CP

	2.2.
	German
	
	5 CP

	2.3.
	French
	
	5 CP

	C.
	Gala examinations
	60 CP
	

	1.
	Doctoral  thesis
	
	60 CP

	
	Total:
	120 CP
	


Program accepted by Council of Faculty of chemical technology at 15th November, 1999, protocol N#4.

	Chairman:
	Prof. V.Kampars


STUDIES PROGRAM

	Profile:
	Chemistry

	RTU program:
	Chemistry

	Specialty:
	Conservation and restoration

	Studies level:
	Engineer studies

	Nominal studies prolongation:
	2 years

	Studies volume:
	81 credit points

	Previous education:
	Bachelor of chemistry in chemical technology, 

bachelor of chemistry

	Qualification:
	Engineer in conservation and restoration

	
	(PK 2146 01)


                                                                      Studies program code ĶIĶ 6

Enrolment starting from 1999/2000 st.year

	A.
	COMPULSORY SUBJECTS
	30 CP
	

	1.
	Compulsory for profile
	13 CP
	

	1.1.
	Design and interpretation of experiments
	
	2 CP

	1.2.
	Physical methods of the investigation of chemical compounds
	
	2 CP

	1.3.
	Material aging and protection
	
	2 CP

	1.4.
	Chemistry and technology of polymer materials
	
	3 CP

	1.5.
	Chemistry and technology of silicate materials
	
	3 CP

	1.6.
	Basics of labour protection
	
	1 CP

	2.
	Compulsory for specialty
	17 CP
	

	2.1.
	Conservation/restoration of archaeological objects
	
	2 CP

	2.2.
	Biocorrosion
	
	4 CP

	2.3.
	Theory and practice of conservation/restoration
	
	3 CP

	2.4.
	Legal basis of cultural heritage protection
	
	2 CP

	2.5.
	Methods in studying materials
	
	3 CP

	2.6.
	Pigments and dyes
	
	3 CP

	B.
	ELECTIVE SUBJECTS
	23 CP
	

	1.
	Subjects of program and specialty
	15 CP
	

	1.1.
	Leather - material science
	
	5 CP

	1.2.
	Natural stone - study of materials
	
	5 CP

	1.3.
	Wood - material science
	
	5 CP

	1.4.
	Metallic chemistry
	
	5 CP

	1.5.
	Paper - material science
	
	5 CP

	1.6.
	Glass, ceramics, porcelain - material science
	
	5 CP

	1.7.
	Textiles - material science
	
	5 CP

	1.8.
	Conservation of textiles
	
	5 CP

	2.
	Humanities / social subjects
	4 CP
	

	2.1.
	Business sociology
	
	2 CP

	2.2.
	Social psychology
	
	2 CP

	2.3.
	Industrial relationships
	
	2 CP

	2.4.
	Ethics
	
	2 CP

	2.5.
	Classical European philosophy
	
	2 CP

	2.6.
	Presentation skills
	
	2 CP

	3.
	Subjects of economics and management
	4 CP
	

	3.1.
	Market organization and management
	
	2 CP

	3.2.
	Civil rights
	
	2 CP

	3.3.
	Theory of economics
	
	2 CP

	3.4.
	Technical-economical analysis of economic activities
	
	2 CP

	3.5.
	Management of enterprise
	
	2 CP

	3.6.
	Analysis and strategy of market
	
	2 CP

	C.
	SUBJECTS OF FREE CHOISE 
	4 CP
	

	D.
	PRACTISE / PRACTICAL WORK
	8 CP
	

	1.
	Practical work
	
	8 CP

	E.
	GALA EXAMINATIONS
	16 CP
	

	1.
	Engineer’s project
	
	16 CP

	
	Total:
	81 CP
	


Program accepted by Council of Faculty of chemical technology at 16th November 1998, protocol N# 3.

	Chairman:
	Prof. V.Kampars


STUDIES PROGRAMM

	Profile:
	Chemistry

	RTU program :
	Chemical engineering

	Studies level:
	Bachelor’s studies

	Nominal studies prolongation:
	3  years

	Studies volume:
	121 credit points (CP)

	Previous education:
	General secondary or special secondary 

	Degree :
	Bachelor of natural sciences in chemistry


Studies program code ĶBL0
Enrolment starting from 1998/ 99 st.year

	A.
	COMPULSORY SUBJECTS
	98 CP
	

	1. 
	Physics
	
	6 CP

	2. 
	Electrotechnic and electronics
	
	2 CP

	3. 
	Mathematics
	
	9 CP

	4. 
	Engineering mathematics (for chemistry profile)
	
	4 CP

	5. 
	Computer science (basic course)
	
	3 CP

	6. 
	Process modelling
	
	3 CP

	7. 
	Chemistry information
	
	2 CP

	8. 
	Models of social development
	
	2 CP

	9. 
	Basics of rights
	
	2 CP

	10. 
	Drawing geometry and engineering graphics
	
	2 CP

	11. 
	Fundamentals of material science
	
	1 CP

	12. 
	Economics
	
	3 CP

	13. 
	Civil defence
	
	1 CP

	14. 
	Physical culture
	
	0 CP

	15. 
	General chemistry (advanced course)
	
	9 CP

	16. 
	Introduction in chemical engineering
	
	2 CP

	17. 
	Organic chemistry (basic course)
	
	5 CP

	18. 
	Inorganic chemistry  (basic course)
	
	5 CP

	19. 
	Analytical chemistry  (basic course)
	
	2 CP

	20. 
	Analytical chemistry (instrumental methods)
	
	2 CP

	21. 
	Physical chemistry (basic course)
	
	6 CP

	22. 
	Physical chemistry (advanced course)
	
	6 CP

	23. 
	Colloidal chemistry
	
	2 CP

	24. 
	Fluid flow, heat and mass transfer
	
	6 CP

	25. 
	Unit operations
	
	4 CP

	26. 
	Industrial inorganic chemistry
	
	3 CP

	27. 
	Industrial organic chemistry
	
	3 CP

	28. 
	Chemical reaction engineering
	
	3 CP

	B.
	ELECTIVE SUBJECTS
	13 CP
	

	1.
	Subjects of program
	6 CP
	

	1.1.
	Inorganic chemistry (special course)
	
	6 CP

	1.2.
	Organic chemistry (special course)
	
	6 CP

	2.
	Languages
	3 CP
	

	2.1.
	English
	
	3 CP

	2.2.
	German
	
	3 CP

	2.3.
	French
	
	3 CP

	3.
	Humanities / social subjects
	4 CP
	

	3.1.
	General sociology
	
	2 CP

	3.2.
	Sociology of management
	
	2 CP

	3.3.
	Sociology of small group and personality
	
	2 CP

	3.4.
	Politology
	
	2 CP

	3.5.
	Political system of Latvia
	
	2 CP

	3.6.
	United Europe and Latvia
	
	2 CP

	C.
	SUBJECTS OF FREE CHOISE
	7 CP
	

	E.
	GALA EXAMINATIONS
	3 CP
	

	1.
	Bachelor’s thesis
	
	3 CP

	
	Total:
	121 CP
	


Program  accepted by Council of Faculty of Chemical Technology at 9th February, 1998, protocol N# 5.

	Chairman
	Kampars V.


STUDIES PROGRAM

	Profile:
	Chemistry

	RTU program:
	Chemical engineering

	Specialty:
	Chemistry of biologically active compounds and their ready-to-use forms

	Studies level:
	Master’s studies

	Nominal studies prolongation:
	3 years

	Studies volume:
	121 credit points

	Previous education:
	Bachelor of chemistry in chemical technology, 

bachelor of chemistry

	Academic degree:
	Master of natural sciences in chemistry


Studies program code ĶML 1

Enrolment starting from 1999/2000 st.year

	A.
	COMPULSORY SUBJECTS
	59 CP
	

	1. 
	Chemistry and technology of medicinal compounds
	
	3 CP

	2. 
	Chemistry and technology of polymer materials
	
	3 CP

	3. 
	Chemistry and technology of silicate materials
	
	3 CP

	4. 
	Analysis and management of processes
	
	2 CP

	5. 
	Environmental chemistry and technology
	
	2 CP

	6. 
	Design and interpretation of experiments
	
	2 CP

	7. 
	Plant design
	
	4 CP

	8. 
	Chemical process control and automatization
	
	3 CP

	9. 
	Computer aided design
	
	2 CP

	10. 
	Physical methods of the investigation of chemical compounds
	
	2 CP

	11. 
	Computer modeling
	
	2 CP

	12. 
	Crystallography and crystal chemistry
	
	2 CP

	13. 
	Material aging and protection
	
	2 CP

	14. 
	Chemistry and technology of fuels and lubricants 
	
	3 CP

	15. 
	Methods of organic synthesis
	
	3 CP

	16. 
	Physical methods of the investigation of organic compounds
	
	3 CP

	17. 
	Selected chapters of organic synthesis
	
	6 CP

	18. 
	Selected chapters of chemistry and technology of medicinal substances
	
	2 CP

	19. 
	Ready forms of the drugs
	
	2 CP

	20. 
	Medicinal chemistry
	
	2 CP

	21. 
	Purification and analysis of organic compounds
	
	5 CP

	22. 
	Basics of labour protection
	
	1 CP

	B.
	ELECTIVE SUBJECTS
	20 CP
	

	1.
	Subjects of program and specialty
	2 CP
	

	1.1.
	Bioorganic chemistry
	
	2 CP

	1.2.
	The selected chapters of biochemistry
	
	2 CP

	2.
	Languages
	6 CP
	

	2.1.
	English
	
	6 CP

	2.2.
	German
	
	6 CP

	2.3.
	French
	
	6 CP

	3.
	Humanities / social subjects
	4 CP
	

	3.1.
	Business sociology
	
	2 CP

	3.2.
	Social psychology
	
	2 CP

	3.3.
	Industrial relationships
	
	2 CP

	3.4.
	Ethics
	
	2 CP

	3.5.
	Classical European philosophy
	
	2 CP

	3.6.
	Presentation skills
	
	2 CP

	4.
	Subjects of economics and management
	4 CP
	

	4.1.
	Market organization and management
	
	2 CP

	4.2.
	Civil rights
	
	2 CP

	4.3.
	Theory of economics
	
	2 CP

	4.4.
	Technical-economical analysis of economic activities
	
	2 CP

	4.5.
	Management of enterprise
	
	2 CP

	4.6.
	Analysis and strategy of market
	
	2 CP

	5.
	Subjects of pedagogy
	4 CP
	

	5.1.
	Psychology (for graduates)
	
	2 CP

	5.2.
	Pedagogy (for graduates)
	
	2 CP

	5.3.
	Psychology of relationships
	
	2 CP

	C.
	SUBJECTS OF FREE CHOISE 
	6 CP
	

	D.
	PRACTISE / PRACTICAL WORK
	4 CP
	

	1.
	Practical work
	
	4 CP

	E.
	GALA EXAMINATIONS
	32 CP
	

	1.
	Engineer’s project
	
	12 CP

	2.
	Master’s thesis
	
	20 CP

	
	Total:
	121 CP
	


Program accepted by Council of Faculty of chemical technology at 16th November 1998, protocol N# 3.

	Chairman:
	Prof. V.Kampars


STUDIES PROGRAM

	Profile:
	Chemistry

	RTU program:
	Chemical engineering

	Specialty:
	Chemistry and technology of biomaterials

	Studies level:
	Master’s studies

	Nominal studies prolongation:
	3 years

	Studies volume:
	121 credit points

	Previous education:
	Bachelor of chemistry in chemical technology, 

bachelor of chemistry

	Academic degree:
	Master of natural sciences in chemistry


Studies program code ĶML 2

Enrolment starting from 1999/2000 st.year

	A.
	COMPULSORY SUBJECTS
	45 CP
	

	1. 
	Chemistry and technology of medicinal compounds
	
	3 CP

	2. 
	Chemistry and technology of polymer materials
	
	3 CP

	3. 
	Chemistry and technology of silicate materials
	
	3 CP

	4. 
	Analysis and management of processes
	
	2 CP

	5. 
	Environmental chemistry and technology
	
	2 CP

	6. 
	Design and interpretation of experiments
	
	2 CP

	7. 
	Plant design
	
	4 CP

	8. 
	Chemical process control and automatization
	
	3 CP

	9. 
	Computer aided design
	
	2 CP

	10. 
	Physical methods of the investigation of chemical compounds
	
	2 CP

	11. 
	Computer modeling
	
	2 CP

	12. 
	Crystallography and crystal chemistry
	
	2 CP

	13. 
	Material aging and protection
	
	2 CP

	14. 
	Chemistry and technology of fuels and lubricants 
	
	3 CP

	15. 
	Materials science
	
	3 CP

	16. 
	The basis of the biomaterial technology 
	
	3 CP

	17. 
	Biological harmony and bioactivity of materials
	
	3 CP

	18. 
	Basics of labour protection
	
	1 CP

	B.
	ELECTIVE SUBJECTS
	34 CP
	

	1.
	Subjects of program and specialty
	16 CP
	

	1.1.
	Elements microanalysis of solids
	
	2 CP

	1.2.
	Bioceramics and technology
	
	3 CP

	1.3.
	The biomechanic compatibility of implants
	
	2 CP

	1.4.
	The organic chemistry in the biomaterial technology
	
	2 CP

	1.5.
	The crystalchemistry and mineralogy of the biological tissue and their substitute
	
	2 CP

	1.6.
	Tests of biomaterials in vitro
	
	3 CP

	1.7.
	Tests of biomaterials in vivo
	
	2 CP

	1.8.
	Biopolymers un technology
	
	2 CP

	1.9.
	Human anatomy and the structure of biological tissue
	
	2 CP

	2.
	Languages
	6 CP
	

	2.1.
	English
	
	6 CP

	2.2.
	German
	
	6 CP

	2.3.
	French
	
	6 CP

	3.
	Humanities / social subjects
	4 CP
	

	3.1.
	Business sociology
	
	2 CP

	3.2.
	Social psychology
	
	2 CP

	3.3.
	Industrial relationships
	
	2 CP

	3.4.
	Ethics
	
	2 CP

	3.5.
	Classical European philosophy
	
	2 CP

	3.6.
	Presentation skills
	
	2 CP

	4.
	Subjects of economics and management
	4 CP
	

	4.1.
	Market organization and management
	
	2 CP

	4.2.
	Civil rights
	
	2 CP

	4.3.
	Theory of economics
	
	2 CP

	4.4.
	Technical-economical analysis of economic activities
	
	2 CP

	4.5.
	Management of enterprise
	
	2 CP

	4.6.
	Analysis and strategy of market
	
	2 CP

	5.
	Subjects of pedagogy
	4 CP
	

	5.1.
	Psychology (for graduates)
	
	2 CP

	5.2.
	Pedagogy (for graduates)
	
	2 CP

	5.3.
	Psychology of relationships
	
	2 CP

	C.
	SUBJECTS OF FREE CHOISE 
	6 CP
	

	D.
	PRACTISE / PRACTICAL WORK
	4 CP
	

	1.
	Practical work
	
	4 CP

	E.
	GALA EXAMINATIONS
	32 CP
	

	1.
	Engineer’s project
	
	12 CP

	2.
	Master’s thesis
	
	20 CP

	
	Total:
	121 CP
	


Program accepted by Council of Faculty of chemical technology at 16th November 1998, protocol N# 3.

	Chairman:
	Prof. V.Kampars


STUDIES PROGRAM

	Profile:
	Chemistry

	RTU program:
	Chemical engineering

	Specialty:
	Technology of polymer materials and composites

	Studies level:
	Master’s studies

	Nominal studies prolongation:
	3 years

	Studies volume:
	121 credit points

	Previous education:
	Bachelor of chemistry in chemical technology, 

bachelor of chemistry

	Academic degree:
	Master of natural sciences in chemistry


Studies program code ĶML 6

Enrolment starting from 1999/2000 st.year

	A.
	COMPULSORY SUBJECTS
	45 CP
	

	1. 
	Chemistry and technology of medicinal compounds
	
	3 CP

	2. 
	Chemistry and technology of polymer materials
	
	3 CP

	3. 
	Chemistry and technology of silicate materials
	
	3 CP

	4. 
	Analysis and management of processes
	
	2 CP

	5. 
	Environmental chemistry and technology
	
	2 CP

	6. 
	Design and interpretation of experiments
	
	2 CP

	7. 
	Plant design
	
	4 CP

	8. 
	Chemical process control and automatization
	
	3 CP

	9. 
	Computer aided design
	
	2 CP

	10. 
	Physical methods of the investigation of chemical compounds
	
	2 CP

	11. 
	Computer modeling
	
	2 CP

	12. 
	Crystallography and crystal chemistry
	
	2 CP

	13. 
	Material aging and protection
	
	2 CP

	14. 
	Chemistry and technology of fuels and lubricants 
	
	3 CP

	15. 
	Physics and chemistry of polymers
	
	5 CP

	16. 
	Methods of investigation of polymers
	
	4 CP

	17. 
	Basics of labour protection
	
	1 CP

	B.
	ELECTIVE SUBJECTS
	34 CP
	

	1.
	Subjects of program and specialty
	16 CP
	

	1.1.
	Technology of polymer materials
	
	5 CP

	1.2.
	Polymer materials processing
	
	5 CP

	1.3.
	Fibre materials
	
	3 CP

	1.4.
	Polymer coatings
	
	3 CP

	1.5
	Polymer adhesives 
	
	2 CP

	1.6
	Finishing of fibre materials
	
	2 CP

	1.7
	Recycling of polymer materials
	
	2 CP

	1.8
	Perspective polymer materials
	
	2 CP

	1.9
	Aging of polymer materials
	
	2 CP

	2.
	Languages
	6 CP
	

	2.1.
	English
	
	6 CP

	2.2.
	German
	
	6 CP

	2.3.
	French
	
	6 CP

	3.
	Humanities / social subjects
	4 CP
	

	3.1.
	Business sociology
	
	2 CP

	3.2.
	Social psychology
	
	2 CP

	3.3.
	Industrial relationships
	
	2 CP

	3.4.
	Ethics
	
	2 CP

	3.5.
	Classical European philosophy
	
	2 CP

	3.6.
	Presentation skills
	
	2 CP

	4.
	Subjects of economics and management
	4 CP
	

	4.1.
	Market organization and management
	
	2 CP

	4.2.
	Civil rights
	
	2 CP

	4.3.
	Theory of economics
	
	2 CP

	4.4.
	Technical-economical analysis of economic activities
	
	2 CP

	4.5.
	Management of enterprise
	
	2 CP

	4.6.
	Analysis and strategy of market
	
	2 CP

	5.
	Subjects of pedagogy
	4 CP
	

	5.1.
	Psychology (for graduates)
	
	2 CP

	5.2.
	Pedagogy (for graduates)
	
	2 CP

	5.3.
	Psychology of relationships
	
	2 CP

	C.
	SUBJECTS OF FREE CHOISE 
	6 CP
	

	D.
	PRACTISE / PRACTICAL WORK
	4 CP
	

	1.
	Practical work
	
	4 CP

	E.
	GALA EXAMINATIONS
	32 CP
	

	1.
	Engineer’s project
	
	12 CP

	2.
	Master’s thesis
	
	20 CP

	
	Total:
	121 CP
	


Program accepted by Council of Faculty of chemical technology at 16th November 1998, protocol N# 3.

	Chairman:
	Prof. V.Kampars


STUDIES PROGRAM

	Profile:
	Chemistry

	RTU program:
	Chemical engineering

	Specialty:
	Chemistry and technology of silicate and high temperature materials

	Studies level:
	Master’s studies

	Nominal studies prolongation:
	3 years

	Studies volume:
	121 credit points

	Previous education:
	Bachelor of chemistry in chemical technology

	Academic degree:
	Master of natural sciences in chemistry


Studies program code ĶML 7

Enrolment starting from 1999/2000 st.year

	A.
	COMPULSORY SUBJECTS
	45 CP
	

	1. 
	Chemistry and technology of medicinal compounds
	
	3 CP

	2. 
	Chemistry and technology of polymer materials
	
	3 CP

	3. 
	Chemistry and technology of silicate materials
	
	3 CP

	4. 
	Analysis and management of processes
	
	2 CP

	5. 
	Environmental chemistry and technology
	
	2 CP

	6. 
	Design and interpretation of experiments
	
	2 CP

	7. 
	Plant design
	
	4 CP

	8. 
	Chemical process control and automatization
	
	3 CP

	9. 
	Computer aided design
	
	2 CP

	10. 
	Physical methods of the investigation of chemical compounds
	
	2 CP

	11. 
	Computer modeling
	
	2 CP

	12. 
	Crystallography and crystal chemistry
	
	2 CP

	13. 
	Material aging and protection
	
	2 CP

	14. 
	Chemistry and technology of fuels and lubricants 
	
	3 CP

	15. 
	Experimental methods of solid state researching
	
	2 CP

	16. 
	Mineralogy
	
	2 CP

	17. 
	Physical chemistry of high temperature materials
	
	2 CP

	18. 
	Chemical analysis of silicate materials

(specific course)
	
	3 CP

	19. 
	Basics of labour protection
	
	1 CP

	B.
	ELECTIVE SUBJECTS
	34 CP
	

	1.
	Subjects of program and specialty
	16 CP
	

	1.1.
	Chemistry and technology of fine ceramics
	
	3 CP

	1.2.
	Chemistry and technology of building ceramics
	
	3 CP

	1.3.
	Chemistry and technology of glass
	
	3 CP

	1.4.
	Chemistry and technology of binders
	
	3 CP

	1.5
	Chemical technology of plasma
	
	3 CP

	1.6
	 The problems of long life of silicate and high- temperature materials 
	
	4 CP

	1.7
	Technologies of new high-temperature materials
	
	4 CP

	1.8
	Basis of new ceramics synthesis
	
	2 CP

	1.9
	Stone decorative materials
	
	2 CP

	1.10
	Chemistry and physics of solids
	
	2 CP

	1.11
	Glasscrystalline materials
	
	2 CP

	2.
	Languages
	6 CP
	

	2.1.
	English
	
	6 CP

	2.2.
	German
	
	6 CP

	2.3.
	French
	
	6 CP

	3.
	Humanities / social subjects
	4 CP
	

	3.1.
	Business sociology
	
	2 CP

	3.2.
	Social psychology
	
	2 CP

	3.3.
	Industrial relationships
	
	2 CP

	3.4.
	Ethics
	
	2 CP

	3.5.
	Classical European philosophy
	
	2 CP

	3.6.
	Presentation skills
	
	2 CP

	4.
	Subjects of economics and management
	4 CP
	

	4.1.
	Market organization and management
	
	2 CP

	4.2.
	Civil rights
	
	2 CP

	4.3.
	Theory of economics
	
	2 CP

	4.4.
	Technical-economical analysis of economic activities
	
	2 CP

	4.5.
	Management of enterprise
	
	2 CP

	4.6.
	Analysis and strategy of market
	
	2 CP

	5.
	Subjects of pedagogy
	4 CP
	

	5.1.
	Psychology (for graduates)
	
	2 CP

	5.2.
	Pedagogy (for graduates)
	
	2 CP

	5.3.
	Psychology of relationships
	
	2 CP

	C.
	SUBJECTS OF FREE CHOISE 
	6 CP
	

	D.
	PRACTISE / PRACTICAL WORK
	4 CP
	

	1.
	Practical work
	
	4 CP

	E.
	GALA EXAMINATIONS
	32 CP
	

	1.
	Engineer’s project
	
	12 CP

	2.
	Master’s thesis
	
	20 CP

	
	Total:
	121 CP
	


Program accepted by Council of Faculty of chemical technology at 16th November 1998, protocol N# 3.

	Chairman:
	Prof. V.Kampars


STUDIES PROGRAM

	Profile:
	Chemistry

	RTU program:
	Chemical engineering

	Specialty:
	Environmental engineering

	Studies level:
	Master’s studies

	Nominal studies prolongation:
	3 years

	Studies volume:
	121 credit points

	Previous education:
	Bachelor of chemistry in chemical technology, bachelor of chemistry

	Academic degree:
	Master of natural sciences in chemistry


Studies program code ĶML 8

Enrolment starting from 1999/2000 st.year

	A.
	COMPULSORY SUBJECTS
	48 CP
	

	1. 
	Chemistry and technology of medicinal compounds
	
	3 CP

	2. 
	Chemistry and technology of polymer materials
	
	3 CP

	3. 
	Chemistry and technology of silicate materials
	
	3 CP

	4. 
	Analysis and management of processes
	
	2 CP

	5. 
	Environmental chemistry and technology
	
	2 CP

	6. 
	Design and interpretation of experiments
	
	2 CP

	7. 
	Plant design
	
	4 CP

	8. 
	Chemical process control and automatization
	
	3 CP

	9. 
	Computer aided design
	
	2 CP

	10. 
	Physical methods of the investigation of chemical compounds
	
	2 CP

	11. 
	Computer modeling
	
	2 CP

	12. 
	Material aging and protection
	
	2 CP

	13. 
	Chemistry and technology of fuels and lubricants 
	
	3 CP

	14. 
	Basics of labour protection
	
	1 CP

	15. 
	Environmental engineering
	
	8 CP

	16. 
	Contaminated site assesment
	
	4 CP

	B.
	ELECTIVE SUBJECTS
	31 CP
	

	1.
	Subjects of program and specialty
	13 CP
	

	1.1.
	Groundwater treatment technologies
	
	2 CP

	1.2.
	Soil treatment technologies
	
	2 CP

	1.3.
	Methods of chemical analysis
	
	   2 CP

	1.4.
	Membrane technology
	
	2 CP

	1.5
	Water treatment
	
	2 CP

	1.6.
	Water chemistry and microbiology
	
	2 CP

	1.7.
	Environment management
	
	3 CP

	1.8.
	Statistical process control
	
	2 CP

	2.
	Languages
	6 CP
	

	2.1.
	English
	
	6 CP

	2.2.
	German
	
	6 CP

	2.3.
	French
	
	6 CP

	3.
	Humanities / social subjects
	4 CP
	

	3.1.
	Business sociology
	
	2 CP

	3.2.
	Social psychology
	
	2 CP

	3.3.
	Industrial relationships
	
	2 CP

	3.4.
	Ethics
	
	2 CP

	3.5.
	Classical European philosophy
	
	2 CP

	3.6.
	Presentation skills
	
	2 CP

	4.
	Subjects of economics and management
	4 CP
	

	4.1.
	Market organization and management
	
	2 CP

	4.2.
	Civil rights
	
	2 CP

	4.3.
	Theory of economics
	
	2 CP

	4.4.
	Technical-economical analysis of economic activities
	
	2 CP

	4.5.
	Management of enterprise
	
	2 CP

	4.6.
	Analysis and strategy of market
	
	2 CP

	5.
	Subjects of pedagogy
	4 CP
	

	5.1.
	Psychology (for graduates)
	
	2 CP

	5.2.
	Pedagogy (for graduates)
	
	2 CP

	5.3.
	Psychology of relationships
	
	2 CP

	C.
	SUBJECTS OF FREE CHOISE 
	6 CP
	

	D.
	PRACTISE / PRACTICAL WORK
	4 CP
	

	1.
	Practical work
	
	4 CP

	E.
	GALA EXAMINATIONS
	32 CP
	

	1.
	Engineer’s project
	
	12 CP

	2.
	Master’s thesis
	
	20 CP

	
	Total:
	121 CP
	


Program accepted by Council of Faculty of chemical technology at 16th November 1998, protocol N# 3.

	Chairman:
	Prof. V.Kampars


STUDIES PROGRAM

	Profile:
	Chemistry

	RTU program:
	Chemical engineering

	Specialty:
	General chemical technology

	Studies level:
	Master’s studies

	Nominal studies prolongation:
	3 years

	Studies volume:
	121 credit points

	Previous education:
	Bachelor of chemistry in chemical technology, bachelor of chemistry

	Academic degree:
	Master of natural sciences in chemistry


Studies program code ĶML 9

Enrolment starting from 1999/2000 st.year

	A.
	COMPULSORY SUBJECTS
	48 CP
	

	1. 
	Chemistry and technology of medicinal compounds
	
	3 CP

	2. 
	Chemistry and technology of polymer materials
	
	3 CP

	3. 
	Chemistry and technology of silicate materials
	
	3 CP

	4. 
	Analysis and management of processes
	
	2 CP

	5. 
	Environmental chemistry and technology
	
	2 CP

	6. 
	Design and interpretation of experiments
	
	2 CP

	7. 
	Plant design
	
	4 CP

	8. 
	Chemical process control and automatization
	
	3 CP

	9. 
	Computer aided design
	
	2 CP

	10. 
	Physical methods of the investigation of chemical compounds
	
	2 CP

	11. 
	Computer modeling
	
	2 CP

	12. 
	Material aging and protection
	
	2 CP

	13. 
	Chemistry and technology of fuels and lubricants 
	
	3 CP

	14. 
	Basics of labour protection
	
	1 CP

	15. 
	Heat transfer processes and equipment
	
	3 CP

	16. 
	Mass transfer processes and equipment
	
	5 CP

	B.
	ELECTIVE SUBJECTS
	31 CP
	

	1.
	Subjects of program and specialty
	13 CP
	

	1.1.
	Analyses of technological lines
	
	4 CP

	1.2.
	Membrane technology
	
	   2 CP

	1.3.
	Water treatment
	
	2 CP

	1.4.
	Process simulation
	
	2 CP

	1.5
	Special processes and equipment
	
	3 CP

	1.6.
	Statistical process control
	
	2 CP

	2.
	Languages
	6 CP
	

	2.1.
	English
	
	6 CP

	2.2.
	German
	
	6 CP

	2.3.
	French
	
	6 CP

	3.
	Humanities / social subjects
	4 CP
	

	3.1.
	Business sociology
	
	2 CP

	3.2.
	Social psychology
	
	2 CP

	3.3.
	Industrial relationships
	
	2 CP

	3.4.
	Ethics
	
	2 CP

	3.5.
	Classical European philosophy
	
	2 CP

	3.6.
	Presentation skills
	
	2 CP

	4.
	Subjects of economics and management
	4 CP
	

	4.1.
	Market organization and management
	
	2 CP

	4.2.
	Civil rights
	
	2 CP

	4.3.
	Theory of economics
	
	2 CP

	4.4.
	Technical-economical analysis of economic activities
	
	2 CP

	4.5.
	Management of enterprise
	
	2 CP

	4.6.
	Analysis and strategy of market
	
	2 CP

	5.
	Subjects of pedagogy
	4 CP
	

	5.1.
	Psychology (for graduates)
	
	2 CP

	5.2.
	Pedagogy (for graduates)
	
	2 CP

	5.3.
	Psychology of relationships
	
	2 CP

	C.
	SUBJECTS OF FREE CHOISE 
	6 CP
	

	D.
	PRACTISE / PRACTICAL WORK
	4 CP
	

	1.
	Practical work
	
	4 CP

	E.
	GALA EXAMINATIONS
	32 CP
	

	1.
	Engineer’s project
	
	12 CP

	2.
	Master’s thesis
	
	20 CP

	
	Total:
	121 CP
	


Program accepted by Council of Faculty of chemical technology at 16th November 1998, protocol N# 3.

	Chairman:
	Prof. V.Kampars


STUDIES PROGRAM

	Branch:
	Chemical engineering sciences

	Profile:
	Chemistry

	RTU program:
	Chemical engineering

	Specialty:
	Technology of polymer materials and composites

	Studies level:
	Doctoral program

	Nominal studies prolongation:
	3  years

	Studies volume:
	120  credit points

	Previous education:
	Master of engineering sciences in technology of polymer materials and composites;

Master of engineering sciences in chemical technology.

	Degree:
	Doctor of engineering sciences


Studies program code ĶDL6

Enrolment starting from year 2000

	A.
	COMPULSORY SUBJECTS
	35 CP
	

	1.
	Problems of polymer and oligomer chemistry
	
	15 CP

	2.
	Selected chapters of polymer physics
	
	10 CP

	3.
	Investigation methods of polymer and materials based on polymers
	
	10 CP

	B.
	ELECTIVE SUBJECTS
	25 CP
	

	1.
	Subjects of program and specialty
	20 CP
	

	1.1.
	Special technology of polymers and polymer composites
	
	20 CP

	1.2. 
	Polymer composites in coatings , theory and practice
	
	20 CP

	2.
	Languages
	5 CP
	

	2.1.
	English
	
	5 CP

	2.2.
	German
	
	5 CP

	2.3.
	French
	
	5 CP

	C.
	Gala examinations
	60 CP
	

	1.
	Doctoral  thesis
	
	60 CP

	
	Total:
	120 CP
	


Program accepted by Council of Faculty of chemical technology at 15th November, 1999, protocol N#4.

	Chairman:
	Prof. V.Kampars


STUDIES PROGRAM

	Branch:
	Chemical engineering sciences

	Profile:
	Chemistry

	RTU program:
	Chemical engineering

	Specialty:
	Chemistry and technology of silicate and high temperature materials 

	Studies level:
	Doctoral program

	Nominal studies prolongation:
	3  years

	Studies volume:
	120  credit points

	Previous education:
	Master of engineering sciences in chemistry and technology of silicate and high temperature materials;

Master of engineering sciences in chemistry and technology of biomaterials

	Degree:
	Doctor of engineering sciences


Studies program code ĶDL7

Enrolment starting from year 2000 

	A.
	COMPULSORY SUBJECTS
	35 CP
	

	1.
	Investigation methods of high temperature materials
	
	15 CP

	2.
	Physical chemistry of high-melting nonmetallic materials
	
	10 CP

	B.
	ELECTIVE SUBJECTS
	35 CP
	

	1.
	Subjects of program and specialty
	30 CP
	

	1.1.
	Bioceramics
	
	10 CP

	1.2. 
	Technology and equipment of biomaterials
	
	10 CP

	1.3.
	Biocompability of materials
	
	10 CP

	1.4. 
	Chemistry and technology of portlandcement clinker
	
	10 CP

	1.5.
	Chemistry and technology of glass and glassy materials
	
	10 CP

	1.6. 
	Chemical technology of traditional and new ceramics
	
	10 CP

	2.
	Languages
	5 CP
	

	2.1.
	English
	
	5 CP

	2.2.
	German
	
	5 CP

	2.3.
	French
	
	5 CP

	C.
	Gala examinations
	60 CP
	

	1.
	Doctoral  thesis
	
	60 CP

	
	Total:
	120 CP
	


Program accepted by Council of Faculty of chemical technology at 15th November, 1999, protocol N#4.

	Chairman:
	Prof. V.Kampars


STUDIES PROGRAM

	Branch:
	Chemical engineering sciences

	Profile:
	Chemistry

	RTU program:
	Chemical engineering

	Specialty:
	General chemical technology

	Studies level:
	Doctoral program

	Nominal studies prolongation:
	3  years

	Studies volume:
	120  credit points

	Previous education:
	Master of engineering sciences in general chemical technology;

Master of engineering sciences in environmental engineering;

Master of chemistry

	Degree:
	Doctor of engineering sciences


Studies program code ĶDL 9

Enrolment starting from year 2000

	A.
	COMPULSORY SUBJECTS
	35 CP
	

	1.
	Chemical Engineering Unite Operations 
	
	15 CP

	2.
	Chemical Process Modeling
	
	20 CP

	B.
	ELECTIVE SUBJECTS
	25 CP
	

	1.
	Subjects of program and specialty
	20 CP
	

	1.1.
	Theoretical Principles of Chemical Engineering
	
	10 CP

	1.2.
	Process Simulation
	
	10 CP

	1.3.
	Paper Technology
	
	10 CP

	1.4.
	Pulp Technology
	
	10 CP

	1.5.
	Wood Chemistry
	
	10 CP

	1.6.
	Mass Transfer Processes
	
	10 CP

	1.7.
	Environment Protection Engineering
	
	10 CP

	1.8.
	Experimental Data Analysis
	
	10 CP

	1.9.
	Flow Sheeting
	
	10 CP

	2.
	Languages
	5 CP
	

	2.1.
	English
	
	5 CP

	2.2.
	German
	
	5 CP

	2.3.
	French
	
	5 CP

	C.
	Gala examinations
	60 CP
	

	1.
	Doctoral  thesis
	
	60 CP

	
	Total:
	120 CP
	


Program accepted by Council of Faculty of chemical technology at 15th November, 1999, protocol N#4.

	Chairman:
	Prof. V.Kampars


STUDIES PROGRAM

	Profile:
	Chemistry

	RTU program:
	Chemical engineering

	Specialty:
	Biologically active compounds and their ready-to-use forms

	Studies level:
	Engineer studies

	Nominal studies prolongation:
	2 years

	Studies volume:
	81 credit points

	Previous education:
	Bachelor of chemistry in chemical technology, 

bachelor of chemistry

	Qualification:
	Engineer in biologically active compounds and their ready-to-use forms

	
	(PK2113 14)


                                                                      Studies program code ĶIL 1

Enrolment starting from 1999/2000 st.year

	A.
	COMPULSORY SUBJECTS
	43 CP
	

	1. 
	Chemistry and technology of medicinal compounds
	
	3 CP

	2. 
	Chemistry and technology of polymer materials
	
	3 CP

	3. 
	Chemistry and technology of silicate materials
	
	3 CP

	4. 
	Analysis and management of processes
	
	2 CP

	5. 
	Design and interpretation of experiments
	
	2 CP

	6. 
	Plant design
	
	4 CP

	7. 
	Chemical process control and automatization
	
	3 CP

	8. 
	Computer aided design
	
	2 CP

	9. 
	Physical methods of the investigation of chemical compounds
	
	2 CP

	10. 
	Material aging and protection
	
	2 CP

	11. 
	Methods of organic synthesis
	
	3 CP

	12. 
	Physical methods of the investigation of organic compounds
	
	3 CP

	13. 
	Selected chapters of chemistry and technology of medicinal substances
	
	2 CP

	14. 
	Teсhnology of the  pharmaceutical preparation
	
	4 CP

	15. 
	Ready forms of the drugs
	
	2 CP

	16. 
	Medicinal chemistry
	
	2 CP

	17. 
	Basics of labour protection
	
	1 CP

	B.
	ELECTIVE SUBJECTS
	10 CP
	

	1.
	Subjects of program and specialty
	2 CP
	

	1.1.
	Bioorganic chemistry
	
	2 CP

	1.2.
	The selected chapters of biochemistry
	
	2 CP

	2.
	Humanities / social subjects
	4 CP
	

	2.1.
	Business sociology
	
	2 CP

	2.2.
	Social psychology
	
	2 CP

	2.3.
	Industrial relationships
	
	2 CP

	2.4.
	Ethics
	
	2 CP

	2.5.
	Classical European philosophy
	
	2 CP

	2.6.
	Presentation skills
	
	2 CP

	3.
	Subjects of economics and management
	4 CP
	

	3.1.
	Market organization and management
	
	2 CP

	3.2.
	Civil rights
	
	2 CP

	3.3.
	Theory of economics
	
	2 CP

	3.4.
	Technical-economical analysis of economic activities
	
	2 CP

	3.5.
	Management of enterprise
	
	2 CP

	3.6.
	Analysis and strategy of market
	
	2 CP

	C.
	SUBJECTS OF FREE CHOISE 
	4 CP
	

	D.
	PRACTISE / PRACTICAL WORK
	8 CP
	

	1.
	Practical work
	
	8 CP

	E.
	GALA EXAMINATIONS
	16 CP
	

	1.
	Engineer’s project
	
	16 CP

	
	Total:
	81 CP
	


Program accepted by Council of Faculty of chemical technology at 16th November 1998, protocol N# 3.

	Chairman:
	Prof. V.Kampars


STUDIES PROGRAM

	Profile:
	Chemistry

	RTU program:
	Chemical engineering

	Specialty:
	Chemistry and technology of biomaterials

	Studies level:
	Engineer studies

	Nominal studies prolongation:
	2 years

	Studies volume:
	81 credit points

	Previous education:
	Bachelor of chemistry in chemical technology, 

bachelor of chemistry

	Qualification:
	Engineer in chemistry and technology of biomaterials

	
	(PK: 2113 10; 2146 01; 2146 08; 2146 15; 2149 14;     2149 15)


                                                                      Studies program code ĶIL 2

Enrolment starting from 1999/2000 st.year

	A.
	COMPULSORY SUBJECTS
	36 CP
	

	1. 
	Chemistry and technology of medicinal compounds
	
	3 CP

	2. 
	Chemistry and technology of polymer materials
	
	3 CP

	3. 
	Chemistry and technology of silicate materials
	
	3 CP

	4. 
	Analysis and management of processes
	
	2 CP

	5. 
	Design and interpretation of experiments
	
	2 CP

	6. 
	Plant design
	
	4 CP

	7. 
	Chemical process control and automatization
	
	3 CP

	8. 
	Computer aided design
	
	2 CP

	9. 
	Physical methods of the investigation of chemical compounds
	
	2 CP

	10. 
	Material aging and protection
	
	2 CP

	11. 
	Materials science
	
	3 CP

	12. 
	The basis of the biomaterial technology
	
	3 CP

	13. 
	Biological harmony and bioactivity of materials
	
	3 CP

	14. 
	Basics of labour protection
	
	1 CP

	B.
	ELECTIVE SUBJECTS
	17 CP
	

	1.
	Subjects of program and specialty
	9 CP
	

	1.1.
	Elements microanalysis of solids
	
	 2 CP

	1.2.
	Bioceramics and technology
	
	 3 CP

	1.3.
	The biomechanic compatibility of implants
	
	 2 CP

	1.4.
	The crystalchemistry and mineralogy of the biological tissue and their substitute
	
	 2 CP

	1.5.
	Biopolymers un technology 
	
	 2 CP

	2.
	Humanities / social subjects
	4 CP
	

	2.1.
	Business sociology
	
	2 CP

	2.2.
	Social psychology
	
	2 CP

	2.3.
	Industrial relationships
	
	2 CP

	2.4.
	Ethics
	
	2 CP

	2.5.
	Classical European philosophy
	
	2 CP

	2.6.
	Presentation skills
	
	2 CP

	3.
	Subjects of economics and management
	4 CP
	

	3.1.
	Market organization and management
	
	2 CP

	3.2.
	Civil rights
	
	2 CP

	3.3.
	Theory of economics
	
	2 CP

	3.4.
	Technical-economical analysis of economic activities
	
	2 CP

	3.5.
	Management of enterprise
	
	2 CP

	3.6.
	Analysis and strategy of market
	
	2 CP

	C.
	SUBJECTS OF FREE CHOISE 
	4 CP
	

	D.
	PRACTISE / PRACTICAL WORK
	8 CP
	

	1.
	Practical work
	
	8 CP

	E.
	GALA EXAMINATIONS
	16 CP
	

	1.
	Engineer’s project
	
	16 CP

	
	Total:
	81 CP
	


Program accepted by Council of Faculty of chemical technology at 16th November 1998, protocol N# 3.

	Chairman:
	Prof. V.Kampars


STUDIES PROGRAM

	Profile:
	Chemistry

	RTU program:
	Chemical engineering

	Specialty:
	Technology of polymer materials and composites

	Studies level:
	Engineer studies

	Nominal studies prolongation:
	2 years

	Studies volume:
	81 credit points

	Previous education:
	Bachelor of chemistry in chemical technology, 

bachelor of chemistry

	Qualification:
	Engineer in technology of polymer materials and composites

	
	(PK  2146 18)


                                                                      Studies program code ĶIL 6

Enrolment starting from 1999/2000 st.year

	A.
	COMPULSORY SUBJECTS
	35 CP
	

	1. 
	Chemistry and technology of medicinal compounds
	
	3 CP

	2. 
	Chemistry and technology of polymer materials
	
	3 CP

	3. 
	Chemistry and technology of silicate materials
	
	3 CP

	4. 
	Analysis and management of processes
	
	2 CP

	5. 
	Design and interpretation of experiments
	
	2 CP

	6. 
	Plant design
	
	4 CP

	7. 
	Chemical process control and automatization
	
	3 CP

	8. 
	Computer aided design
	
	2 CP

	9. 
	Physical methods of the investigation of chemical compounds
	
	2 CP

	10. 
	Material aging and protection
	
	2 CP

	11. 
	Physics and chemistry of polymers
	
	5 CP

	12. 
	Special polymer materials
	
	3 CP

	13. 
	Basics of labour protection
	
	1 CP

	B.
	ELECTIVE SUBJECTS
	18 CP
	

	1.
	Subjects of program and specialty
	10 CP
	

	1.1.
	Technology of polymer materials
	
	5 CP

	1.2.
	Polymer materials processing
	
	5 CP

	1.3.
	Fibre materials
	
	3 CP

	1.4.
	Polymer coatings
	
	3 CP

	1.5.
	Polymer adhesives
	
	2 CP

	1.6.
	Finishing of fibre materials
	
	2 CP

	2.
	Humanities / social subjects
	4 CP
	

	2.1.
	Business sociology
	
	2 CP

	2.2.
	Social psychology
	
	2 CP

	2.3.
	Industrial relationships
	
	2 CP

	2.4.
	Ethics
	
	2 CP

	2.5.
	Classical European philosophy
	
	2 CP

	2.6.
	Presentation skills
	
	2 CP

	3.
	Subjects of economics and management
	4 CP
	

	3.1.
	Market organization and management
	
	2 CP

	3.2.
	Civil rights
	
	2 CP

	3.3.
	Theory of economics
	
	2 CP

	3.4.
	Technical-economical analysis of economic activities
	
	2 CP

	3.5.
	Management of enterprise
	
	2 CP

	3.6.
	Analysis and strategy of market
	
	2 CP

	C.
	SUBJECTS OF FREE CHOISE 
	4 CP
	

	D.
	PRACTISE / PRACTICAL WORK
	8 CP
	

	1.
	Practical work
	
	8 CP

	E.
	GALA EXAMINATIONS
	16 CP
	

	1.
	Engineer’s project
	
	16 CP

	
	Total:
	81 CP
	


Program accepted by Council of Faculty of chemical technology at 16th November 1998, protocol N# 3.

	Chairman:
	Prof. V.Kampars


STUDIES PROGRAM

	Profile:
	Chemistry

	RTU program:
	Chemical engineering

	Specialty:
	Chemistry and technology of silicate and high temperature materials

	Studies level:
	Engineer studies

	Nominal studies prolongation:
	2 years

	Studies volume:
	81 credit points

	Previous education:
	Bachelor of chemistry in chemical technology

	Qualification:
	Engineer in chemistry and technology of silicate and high temperature materials

	
	(PK 2146 08; 2149 13; 2149 14; 2149 15)


                                                                      Studies program code ĶIL 7

Enrolment starting from 1999/2000 st.year

	A.
	COMPULSORY SUBJECTS
	33 CP
	

	1. 
	Chemistry and technology of medicinal compounds
	
	3 CP

	2. 
	Chemistry and technology of polymer materials
	
	3 CP

	3. 
	Chemistry and technology of silicate materials
	
	3 CP

	4. 
	Analysis and management of processes
	
	2 CP

	5. 
	Design and interpretation of experiments
	
	2 CP

	6. 
	Plant design
	
	4 CP

	7. 
	Chemical process control and automatization
	
	3 CP

	8. 
	Computer aided design
	
	2 CP

	9. 
	Physical methods of the investigation of chemical compounds
	
	2 CP

	10. 
	Material aging and protection
	
	2 CP

	11. 
	Mineralogy
	
	2 CP

	12. 
	Physical chemistry of high temperature materials
	
	2 CP

	13. 
	Experimental methods of solid state researching
	
	2 CP

	14. 
	Basics of labour protection
	
	1 CP

	B.
	ELECTIVE SUBJECTS
	20 CP
	

	1.
	Subjects of program and specialty
	12 CP
	

	1.1.
	Chemistry and technology of fine ceramics
	
	3 CP

	1.2.
	Chemistry and technology of building ceramics
	
	3 CP

	1.3.
	Chemistry and technology of glass
	
	3 CP

	1.4.
	Chemistry and technology of binders.
	
	3 CP

	1.5.
	Chemical technology of plasma
	
	3 CP

	2.
	Humanities / social subjects
	4 CP
	

	2.1.
	Business sociology
	
	2 CP

	2.2.
	Social psychology
	
	2 CP

	2.3.
	Industrial relationships
	
	2 CP

	2.4.
	Ethics
	
	2 CP

	2.5.
	Classical European philosophy
	
	2 CP

	2.6.
	Presentation skills
	
	2 CP

	3.
	Subjects of economics and management
	4 CP
	

	3.1.
	Market organization and management
	
	2 CP

	3.2.
	Civil rights
	
	2 CP

	3.3.
	Theory of economics
	
	2 CP

	3.4.
	Technical-economical analysis of economic activities
	
	2 CP

	3.5.
	Management of enterprise
	
	2 CP

	3.6.
	Analysis and strategy of market
	
	2 CP

	C.
	SUBJECTS OF FREE CHOISE 
	4 CP
	

	D.
	PRACTISE / PRACTICAL WORK
	8 CP
	

	1.
	Practical work
	
	8 CP

	E.
	GALA EXAMINATIONS
	16 CP
	

	1.
	Engineer’s project
	
	16 CP

	
	Total:
	81 CP
	


Program accepted by Council of Faculty of chemical technology at 16th November 1998, protocol N# 3.

	Chairman:
	Prof. V.Kampars


STUDIES PROGRAM

	Profile:
	Chemistry

	RTU program:
	Chemical engineering

	Specialty:
	Environmental engineering

	Studies level:
	Engineer studies

	Nominal studies prolongation:
	2 years

	Studies volume:
	81 credit points

	Previous education:
	Bachelor of chemistry in chemical technology, bachelor of chemistry

	Qualification:
	Engineer in environmental engineering

	
	(PK 2146 08; 2149 13; 2149 14; 2149 15)


                                                                      Studies program code ĶIL 8

Enrolment starting from 1999/2000 st.year

	A.
	COMPULSORY SUBJECTS
	39 CP
	

	1. 
	Chemistry and technology of medicinal compounds
	
	3 CP

	2. 
	Chemistry and technology of polymer materials
	
	3 CP

	3. 
	Chemistry and technology of silicate materials
	
	3 CP

	4. 
	Analysis and management of processes
	
	2 CP

	5. 
	Design and interpretation of experiments
	
	2 CP

	6. 
	Plant design
	
	4 CP

	7. 
	Chemical process control and automatization
	
	3 CP

	8. 
	Computer aided design
	
	2 CP

	9. 
	Physical methods of the investigation of chemical compounds
	
	2 CP

	10. 
	Material aging and protection
	
	2 CP

	11. 
	Environmental engineering
	
	8 CP

	12. 
	Contaminated site assesment
	
	4 CP

	13. 
	Basics of labour protection
	
	1 CP

	B.
	ELECTIVE SUBJECTS
	14 CP
	

	1.
	Subjects of program and specialty
	6 CP
	

	1.1.
	Groundwater treatment technologies
	
	2 CP

	1.2.
	Membrane technology
	
	2 CP

	1.3.
	Chemical methods of analysis
	
	2 CP

	1.4.
	Soil treatment technologies
	
	2 CP

	2.
	Humanities / social subjects
	4 CP
	

	2.1.
	Business sociology
	
	2 CP

	2.2.
	Social psychology
	
	2 CP

	2.3.
	Industrial relationships
	
	2 CP

	2.4.
	Ethics
	
	2 CP

	2.5.
	Classical European philosophy
	
	2 CP

	2.6.
	Presentation skills
	
	2 CP

	3.
	Subjects of economics and management
	4 CP
	

	3.1.
	Market organization and management
	
	2 CP

	3.2.
	Civil rights
	
	2 CP

	3.3.
	Theory of economics
	
	2 CP

	3.4.
	Technical-economical analysis of economic activities
	
	2 CP

	3.5.
	Management of enterprise
	
	2 CP

	3.6.
	Analysis and strategy of market
	
	2 CP

	C.
	SUBJECTS OF FREE CHOISE 
	4 CP
	

	D.
	PRACTISE / PRACTICAL WORK
	8 CP
	

	1.
	Practical work
	
	8 CP

	E.
	GALA EXAMINATIONS
	16 CP
	

	1.
	Engineer’s project
	
	16 CP

	
	Total:
	81 CP
	


Program accepted by Council of Faculty of chemical technology at 16th November 1998, protocol N# 3.

	Chairman:
	Prof. V.Kampars


STUDIES PROGRAM

	Profile:
	Chemistry

	RTU program:
	Chemical engineering

	Specialty:
	General chemical technology

	Studies level:
	Engineer studies

	Nominal studies prolongation:
	2 years

	Studies volume:
	81 credit points

	Previous education:
	Bachelor of chemistry in chemical technology, bachelor of chemistry

	Qualification:
	Engineer in general chemical technology

	
	(PK 2146 08; 2149 13; 2149 14; 2149 15)


                                                                      Studies program code ĶIL 9

Enrolment starting from 1999/2000 st.year

	A.
	COMPULSORY SUBJECTS
	39 CP
	

	1. 
	Chemistry and technology of medicinal compounds
	
	3 CP

	2. 
	Chemistry and technology of polymer materials
	
	3 CP

	3. 
	Chemistry and technology of silicate materials
	
	3 CP

	4. 
	Analysis and management of processes
	
	2 CP

	5. 
	Design and interpretation of experiments
	
	2 CP

	6. 
	Plant design
	
	4 CP

	7. 
	Chemical process control and automatization
	
	3 CP

	8. 
	Computer aided design
	
	2 CP

	9. 
	Physical methods of the investigation of chemical compounds
	
	2 CP

	10. 
	Material aging and protection
	
	2 CP

	11. 
	Heat transfer processes and equipment
	
	3 CP

	12. 
	Mass transfer processes and equipment
	
	5 CP

	13. 
	Basics of labour protection
	
	1 CP

	B.
	ELECTIVE SUBJECTS
	14 CP
	

	1.
	Subjects of program and specialty
	6 CP
	

	1.1.
	Analyses of technological lines
	
	4 CP

	1.2.
	Membrane technology
	
	2 CP

	1.3.
	Statistical process control
	
	2 CP

	1.4.
	Process simulation
	
	2 CP

	2.
	Humanities / social subjects
	4 CP
	

	2.1.
	Business sociology
	
	2 CP

	2.2.
	Social psychology
	
	2 CP

	2.3.
	Industrial relationships
	
	2 CP

	2.4.
	Ethics
	
	2 CP

	2.5.
	Classical European philosophy
	
	2 CP

	2.6.
	Presentation skills
	
	2 CP

	3.
	Subjects of economics and management
	4 CP
	

	3.1.
	Market organization and management
	
	2 CP

	3.2.
	Civil rights
	
	2 CP

	3.3.
	Theory of economics
	
	2 CP

	3.4.
	Technical-economical analysis of economic activities
	
	2 CP

	3.5.
	Management of enterprise
	
	2 CP

	3.6.
	Analysis and strategy of market
	
	2 CP

	C.
	SUBJECTS OF FREE CHOISE 
	4 CP
	

	D.
	PRACTISE / PRACTICAL WORK
	8 CP
	

	1.
	Practical work
	
	8 CP

	E.
	GALA EXAMINATIONS
	16 CP
	

	1.
	Engineer’s project
	
	16 CP

	
	Total:
	81 CP
	


Program accepted by Council of Faculty of chemical technology at 16th November 1998, protocol N# 3.

	Chairman:
	Prof. V.Kampars


Appendix N2

Studies plans

Studies plan for bachelor’s program “Chemistry” (enrollment starting from 1999/2000 st. year)

	
	Subject
	Subject
	Semester (1 semester = 16 weeks)
	Control

	
	code
	
	1.
	2.
	3.
	4.
	5.
	6.
	form3

	COMPULSORY SUBJECTS of RTU
	CP1 (contact hours: lectures-seminars-laboratories)2

	1. 
	DIP 101
	Computer science (basic course)
	3(1.5-0-1.5)
	
	
	
	
	
	T

	2. 
	HFL 118
	Models of social development
	2(1-1-0)
	
	
	
	
	
	E

	3. 
	IUV 101
	Basics of rights 
	2(2-0-0)
	
	
	
	
	
	E

	4. 
	MFZ 101
	Physics
	3(2-0-1)
	3(2-0-1)
	
	
	
	
	E, E

	5. 
	DIM 101
	Mathematics
	5(3-2-0)
	4(2-2-0)
	
	
	
	
	E, E

	6. 
	BTG 131
	Drawing geometry and engineering graphics
	
	2(0-1-1)
	
	
	
	
	T

	7. 
	ĶPĶ 103
	Fundamentals of material science
	
	1(0.5-0-0.5)
	
	
	
	
	T

	8. 
	IET 105
	Economics
	
	3(2-1-0)
	
	
	
	
	E

	9. 
	ICA 101
	Civil defence
	
	1(0.5-0-0.5)
	
	
	
	
	T

	10. 
	EEE 209
	Electrotechnic and electronics
	
	
	
	2(1-0-1)
	
	
	E

	11. 
	HFA 101
	Physical culture
	0(0-2-0)
	0(0-2-0)
	0(0-2-0)
	0(0-2-0)
	
	
	4 T

	COMPULSORY SUBJECTS of profile

	1. 
	ĶVĶ112
	General chemistry (advanced course)
	5(3-0-2)
	4(2-0-2)
	
	
	
	
	E, E

	2. 
	ĶVT 106
	Introduction in chemical engineering
	
	2(2-0-0)
	
	
	
	
	T

	3. 
	DIM 206
	Engineering mathematics (for chemistry profile)
	
	
	4(2-2-0)
	
	
	
	E

	4. 
	ĶOĶ221
	Organic chemistry (basic course)
	
	
	5(2-0-3)
	
	
	
	E

	5. 
	ĶNF 289
	Inorganic chemistry (basic course)
	
	
	5(2-0-3)
	
	
	
	E

	6. 
	ĶNF 290
	Analytical chemistry (basic course)
	
	
	2(0-0-2)
	
	
	
	E

	7. 
	ĶNF 285
	Physical chemistry (basic course)
	
	
	
	6(2-1-3)
	
	
	E

	8. 
	ĶNF 301
	Physical chemistry (advanced course)
	
	
	
	
	6(2-1-3)
	
	E

	9. 
	ĶNF 300
	Analytical chemistry (instrumental methods)
	
	
	
	
	2(0-0-2)
	
	E

	10. 
	ĶTF 302
	Chemistry information
	
	
	
	
	2(1-0-1)
	
	W, T


	
	Subject
	Subject
	Semester (1 semester = 16 weeks)
	Control

	
	code
	
	1.
	2.
	3.
	4.
	5.
	6.
	form3

	ELECTIVE SUBJECTS of RTU, profile and program
	CP1 (contact hours: lectures-seminars-laboratories)2

	1. 
	ĶOĶ222
	Organic chemistry (special course)
	
	
	
	6(1.5-0-4.5)
	
	
	E

	2. 
	ĶNF 291
	Inorganic chemistry (special course)
	
	
	
	6(2-0-4)
	
	
	E

	3. 
	ĶVT 201
	Fluid flow, heat and mass transfer
	
	
	
	6(3-1-2)
	
	
	E

	4. 
	ĶPĶ 203
	Archaeology @
	
	
	
	2(1-1-0)
	
	
	T

	5. 
	ĶPĶ 202
	Science and theory of restoration @
	
	
	
	2(1-1-0)
	
	
	T

	6. 
	ĶPĶ 204
	Fundamentals of restoration (basic course) @
	
	
	
	2(0.5-1.5-0)
	
	
	T

	7. 
	IUV 207
	Fundamentals of finances *
	
	
	
	4(2-2-0)
	
	
	W, E

	8. 
	IUE 216
	Computer science for economists *
	
	
	
	4(2-0-2)
	
	
	W, E

	9. 
	IET 104
	Macroeconomics *
	
	
	
	4(2-2-0)
	
	
	W, E

	10. 
	IÂS 110
	National economy of Latvia *
	
	
	
	
	3(3-0-0)
	
	T

	11. 
	IMP 201
	Microekonomics *
	
	
	
	
	3(2-0-1)
	
	E

	12. 
	ĶPI 322
	Numismatics and heraldy @
	
	
	
	
	2(1-1-0)
	
	T

	13. 
	ĶPI 332
	Art history @
	
	
	
	
	2(1.5-0.5-0)
	
	E

	14. 
	ĶNF 302
	Colloidal chemistry @#
	
	
	
	
	2(1-0-1)
	
	E

	15. 
	ĶST 305
	Crystallography @#
	
	
	
	
	2(2-0-0)
	
	E

	16. 
	ĶOĶ304
	Quantum chemistry #
	
	
	
	
	2(0.5-0-1.5)
	
	E

	17. 
	ĶVĶ304
	Industrial organic chemistry *#@
	
	
	
	
	
	3(1.5-0-1.5)
	E

	18. 
	ĶVĶ305
	Industrial inorganic chemistry *#@
	
	
	
	
	
	3(1.5-0-1.5)
	E

	19. 
	ĶTF 303
	Handling of experimental data in chemistry #@
	
	
	
	
	
	2(1-0-1)
	T

	20. 
	ĶNF 303
	Kinetics and catalysis #
	
	
	
	
	
	3(1-2-0)
	E

	21. 
	IÂS 215
	Quantitative methods in economics *
	
	
	
	
	
	3(2-1-0)
	E

	22. 
	IÂS 207
	Economical  statistics *
	
	
	
	
	
	2(1-0-1)
	E

	23. 
	ĶPI 330
	Ethnology @
	
	
	
	
	
	2(1-1-0)
	E

	24. 
	ĶPI 323
	Styles teaching @
	
	
	
	
	
	2(1-1-0)
	E

	25. 
	ĶPI 324
	Colour teaching @
	
	
	
	
	
	2(1-1-0)
	I

	26. 
	
	Foreign languages
	1(0-2-0)
	1(0-2-0)
	1(0-2-0)
	
	
	
	T,T,E

	27. 
	
	Humanities / social subjects
	
	
	2(1-1-0)
	
	
	2(1-1-0)
	T,T

	Bachelor’s thesis
	
	
	
	
	
	3
	BT

	SUBJECTS OF FREE CHOISE
	
	
	
	
	4
	3
	

	Total
	21
	21
	19
	20
	20
	19
	120


1 CP - RTU credit points 

2 Contact hrs. per week

3 E – exam; T – test; W – course work; BT – Bachelor’s thesis

# - recommended for specialty “Chemistry”

@ - recommended for specialty “Conservation and restoration”

* - recommended for specialty “Management of chemical production”

Studies plan for master’s program “Chemistry” specialty “Chemistry”

	
	Subject
	Subject
	CP1 (contact hours: lectures-seminars-laboratories)2
	Control

	
	code
	
	1 sem.
	2 sem.
	3 sem.
	4 sem.
	5 sem.
	6 sem.
	form3

	COMPULSORY SUBJECTS OF PROFILE

	1. 
	ĶPI 419
	Chemistry and technology of polymer materials
	3(2-0-1)
	
	
	
	
	
	E

	2. 
	ĶST 551
	Chemistry and technology of silicate materials
	3(2-0-1)
	
	
	
	
	
	E

	3. 
	IDA 117
	Basics of labour protection
	1(1-0-0)
	
	
	
	
	
	T

	4. 
	ĶPI 420
	Material aging and protection
	
	2(2-0-0)
	
	
	
	
	E

	5. 
	ĶVT 410
	Planning of experiments and data treatment
	
	2(1-0-1)
	
	
	
	
	T

	6. 
	ĶOĶ427
	Physical methods of the investigation of chemical compounds
	
	
	2(1-1-0)
	
	
	
	E

	COMPULSORY SUBJECTS OF PROGRAMM 

	1. 
	ĶST 559
	Crystallography and crystal chemistry
	
	
	
	
	
	
	E

	COMPULSORY SUBJECTS OF SPECIALTY

	1. 
	ĶOĶ526
	Selected chapters of organic chemistry
	4(3-1-0)
	
	
	
	
	
	E

	2. 
	ĶOS 484
	Chemistry and tecnology of medicinal substances
	3(2-0-1)
	
	
	
	
	
	E

	3. 
	ĶNF503
	Environmental chemistry and technology
	
	2(2-0-0)
	
	
	
	
	T

	4. 
	ĶOS410
	The special chapters of biochemistry
	
	2(1-0-0)
	
	
	
	
	T

	5. 
	ĶST556
	Experimental methods of researching of solid substances
	
	2(1-0-1)
	
	
	
	
	E

	6. 
	ĶPI506
	Physical and chemical  methods of  investigation of polymers
	
	
	2(2-0-0)
	
	
	
	T

	7. 
	ĶOĶ525
	Quantum chemistry
	
	
	3(2-0-1)
	
	
	
	E

	8. 
	ĶNF502
	Electrochemistry
	
	
	3(2-1-0)
	
	
	
	T

	9. 
	ĶVĶ416
	Computer modeling
	
	
	
	2(0-0-2)
	
	
	T

	10. 
	ĶNF501
	Selected parts of physical chemistry
	
	
	
	4(2-2-0)
	
	
	E

	11. 
	ĶOĶ428
	Physical methods of the investigation of organic compounds
	
	
	
	3(2-1-0)
	
	
	E

	12. 
	ĶNF 504
	Scientific seminars
	
	
	
	
	3(0-3-0)
	
	T

	ELECTIVE SUBJECTS OF PROGRAMM AND SPECIALTY

	1. 
	
	Elective subjects of specialty4
	
	
	
	5
	5
	
	

	1.1. 
	ĶPI 505
	Research work in restoration
	
	
	
	5 (2-0-3)
	5 (2-0-3)
	
	W

	1.2. 
	ĶNF505
	Scientific research  in inorganic chemistry
	
	
	
	5(0-0-5)
	5(0-0-5)
	
	W

	1.3. 
	ĶOĶ530
	Research work in organic chemistry
	
	
	
	5(0-0-5)
	5(0-0-5)
	
	W

	2. 
	
	Subjects of economics and management5
	
	2
	2
	
	
	
	

	3. 
	
	Languages5
	
	
	
	3
	3
	
	

	4. 
	
	Subjects of pedagogy5
	
	
	
	
	4
	
	

	5. 
	
	Humanities / social subjects5
	2
	
	2
	
	
	
	

	6. 
	Ķ…004
	Practical work
	
	
	
	4
	4
	
	PW

	7. 
	Ķ…002
	Master’s thesis
	
	
	
	
	
	20
	MT

	SUBJECTS OF FREE CHOISE                         
	4
	6
	6
	
	
	
	

	Total 
	20
	20
	20
	21
	19
	20
	120


Studies plan for master’s program “Conservation and restoration”

	
	Subject
	Subject
	CP1 (contact hours: lectures-seminars-laboratories)2
	Control

	
	code
	
	1 sem.
	2 sem.
	3 sem.
	4 sem.
	5 sem.
	6 sem.
	form3

	COMPULSORY SUBJECTS OF PROFILE

	
	ĶPI 419
	Chemistry and technology of polymer materials
	3(2-0-1)
	
	
	
	
	
	E

	1. 
	ĶST 551
	Chemistry and technology of silicate materials
	3(2-0-1)
	
	
	
	
	
	E

	2. 
	IDA 117
	Basics of labour protection
	1(1-0-0)
	
	
	
	
	
	T

	3. 
	ĶPI 420
	Material aging and protection
	
	2(2-0-0)
	
	
	
	
	E

	4. 
	ĶVT 408
	Design and interpretation of experiments
	
	2(1-0-1)
	
	
	
	
	T

	5. 
	ĶOĶ427
	Physical methods of the investigation of chemical compounds
	
	
	2(1-1-0)
	
	
	
	E

	COMPULSORY SUBJECTS OF PROGRAMM 

	1. 
	ĶST 559
	Crystallography and crystal chemistry
	
	2(2-0-0)
	
	
	
	
	E

	COMPULSORY SUBJECTS OF SPECIALTY

	1. 
	ĶST 545
	The theory and practice of conservation/restoration
	3(1.5-1.5-0)
	
	
	
	
	
	E

	2. 
	ĶPĶ 435
	Pigments and dyes
	
	3(2-0-1)
	
	
	
	
	E

	3. 
	ĶPĶ 549
	Conservation/restoration of archaeological objects
	
	2(1-1-0)
	
	
	
	
	T

	4. 
	ĶPI 430
	Biocorrosion
	
	
	4(2-0-2)
	
	
	
	E

	5. 
	ĶST 569
	The methods in studying materials
	
	
	3(2-1-0)
	
	
	
	E

	6. 
	ĶPĶ 436
	Legal basis of cultural heritage protection
	
	
	2(2-0-0)
	
	
	
	E

	ELECTIVE SUBJECTS OF PROGRAMM AND SPECIALTY

	1.
	
	Elective subjects of specialty4
	5
	5
	5
	10
	5
	
	

	1.1. 
	ĶPĶ 315
	Leather - material science
	
	
	
	
	
	
	E

	1.2. 
	ĶST 572
	Natural stone - study of materials
	
	
	
	
	
	
	E

	1.3. 
	ĶPI 427
	Wood - material science
	
	
	
	
	
	
	E

	1.4. 
	ĶNF 401
	Metallic chemistry (spring)
	
	
	
	
	
	
	E

	1.5. 
	ĶPI 428
	Paper - material science
	
	
	
	
	
	
	E

	1.6. 
	ĶST 571
	Glass, ceramics, porcelain - material science
	
	
	
	
	
	
	E

	1.7. 
	ĶPI 429
	Textiles - material science
	
	
	
	
	
	
	E

	1.8. 
	ĶPI 431
	Conservation of textiles
	
	
	
	
	
	
	E

	1.9. 
	ĶPI 505
	Research work in restoration
	
	
	
	5 (2-0-3)
	
	
	W

	1.10. 
	ĶNF 505
	Scientific research  in inorganic chemistry
	
	
	
	5(1-3-1)
	
	
	W

	1.11. 
	ĶNF 504
	Scientific seminars
	
	
	
	5(0-3-0)
	
	
	W

	2. 
	
	Subjects of economics and management5
	
	2
	2
	
	
	
	

	3. 
	
	Languages5
	
	
	
	3
	3
	
	

	4. 
	
	Subjects of pedagogy5
	
	
	
	
	4
	
	

	5. 
	
	Humanities / social subjects5
	2
	
	2
	
	
	
	

	6. 
	Ķ…004
	Practical work
	
	
	
	4
	4
	
	PW

	7. 
	Ķ…002
	Master’s thesis
	
	
	
	
	
	20
	MT

	SUBJECTS OF FREE CHOISE (recommended)
	3
	2
	
	4
	3
	
	

	1. 
	ĶST 570
	Practical photography and photofixation
	
	
	
	
	
	
	T

	2. 
	ĶST 573
	Destruction and durability of inorganic building materials
	
	
	
	
	
	
	E

	3. 
	ĶPĶ 554
	Fundamentals of documents restoration
	
	
	
	
	
	
	T

	4. 
	ĶST 467
	Stone decorative materials
	
	
	
	
	
	
	T

	5. 
	ĶST 472
	Inorganic binding materials
	
	
	
	
	
	
	T

	6. 
	ĶPĶ 525
	Polymer coatings, lacquers and paints
	
	
	
	
	
	
	T

	7. 
	ĶPĶ 526
	Resins for coatings
	
	
	
	
	
	
	T

	8. 
	ĶPĶ 527
	Selected topics of textile material science
	
	
	
	
	
	
	T

	9. 
	ĶST 438
	Glass
	
	
	
	
	
	
	T

	10. 
	ĶST 444
	Ceramic
	
	
	
	
	
	
	T

	11. 
	ĶST 479
	Special cements
	
	
	
	
	
	
	T

	12. 
	ĶPĶ 531 
	Restoration of coatings
	
	
	
	
	
	
	T

	13. 
	ĶPĶ 553
	Ancient materials and technologies
	
	
	
	
	
	
	T

	14. 
	ĶPI 433
	Finishing of fiber materials
	
	
	
	
	
	
	T

	15. 
	ĶPI

418.1
	Conservation and restoration of organic materials
	
	
	
	
	
	
	E,W

	16. 
	ĶPĶ 551.1
	Special course of material science and conservation/restoration of organic materials
	
	
	
	
	
	
	E,W

	17. 
	ĶST 489
	Mineralogy and petrographie
	
	
	
	
	
	
	E

	18. 
	ĶPĶ 555
	Artistic aspects of books
	
	
	
	
	
	
	T

	Total 
	20
	20
	20
	20
	20
	20
	120


1 CP - RTU credit points 

2 Contact hrs. per week

3 E – exam; T – test; W – course work; PW – practical work; EP – Engineer’s project; MT – Master’s thesis

4 Rearrangement of compulsory and elective subjects depends from specialty (see programms)

5 Elective subjects of RTU, see Master’s studies

PROFESSIONAL STUDIES

Studies plan for engineers’ program “Conservation and restoration”

	Nominal studies prolongation:
	2 years

	Studies volume:
	81 RTU CP

	Previous education:
	Bachelor of natural sciences in chemistry 


Code of program ĶIĶ6

Beginning with academic year 1999/2000

	
	
	
	Control
	Semester
	

	Code
	Study course
	CP
	form
	I

(aut.)
	II

(spr.)
	III

(aut.)
	IV

(spr.)
	L/P/LA

	
	A. COMPULSORY COURSES
	32
	
	10
	11
	11
	
	

	
	Profile
	13
	
	7
	6
	2
	
	

	ĶPI 419
	Chemistry and Technology of Polymer Materials
	3
	E
	3
	
	
	
	2/0/1

	ĶST 551
	Chemistry and Technology of Silicate Materials
	3
	E
	3
	
	
	
	2/0/1

	ĶVT 410
	Planning of Experiments and Data Treatment
	2
	T
	
	2
	
	
	1/0/1

	ĶPI 420
	Material Aging and Protection
	2
	E
	
	2
	
	
	2/0/0

	ĶOĶ 427
	Physical and Chemical Investigation Methods
	2
	T
	
	
	2
	
	1/1/0

	IDA 117
	Fundamentals of Labor Protection
	1
	T
	1
	
	
	
	1/0/0

	
	Program
	2
	
	
	2
	
	
	

	ĶST 559
	Crystallography and Crystal Chemistry
	2
	E
	
	2
	
	
	2/0/0

	
	Direction
	17
	
	3
	5
	9
	
	

	ĶST 545
	The Theory and Practice of Conservation/Restoration
	3
	E
	3
	
	
	
	1.5/1.5/0

	ĶPĶ 435
	Pigments and Dyes
	3
	E
	
	3
	
	
	2/0/1

	ĶPĶ 549
	Conservation/Restoration of Archaeological Objects
	2
	T
	
	2
	
	
	1/1/0

	ĶPI 430
	Biocorrosion
	4
	E
	
	
	4
	
	2/0/2

	ĶST 569
	The Methods in Studding Materials
	3
	E
	
	
	3
	
	2/1/0

	ĶPĶ 436
	Legal Basis of Cultural Heritage Protection
	2
	E
	
	
	2
	
	2/0/0

	
	B. ELECTIVE COURSES
	48
	
	7
	7
	9
	
	

	
	Program and direction
	30
	
	5 
	5
	5
	
	

	ĶPĶ  315
	Leather - Material Science
	5
	E
	
	
	
	
	2/1/2

	ĶST 572
	Natural Stone - Study  of Materials
	5
	E
	
	
	
	
	2/0/3

	ĶPI 427
	Wood - Material Science
	5
	E
	
	
	
	
	3/0/2

	ĶNF 401
	Metallic Chemistry (spring)
	5
	E
	
	
	
	
	2/1/2

	ĶPI 428
	Paper - Material Science
	5
	E
	
	
	
	
	3/0/2

	ĶST 571
	Glass, Ceramics, Porcelain - Material Science
	5
	E
	
	
	
	
	2/1/2

	ĶPI 429
	Textiles - Material Science
	5
	E
	
	
	
	
	2/0/3

	ĶPI 431
	Conservation of Textiles
	5
	E
	
	
	
	
	2/0/3

	
	Humanitarian/Social
	4
	
	2
	
	2
	
	

	HSP 488
	Business Sociology
	2
	T
	
	
	
	
	1/1/0

	HSP 430
	Social Psychology
	2
	T
	
	
	
	
	1/1/0

	HSP 483
	Industrial Relations
	2
	T
	
	
	
	
	1/1/0

	HFL 432
	Ethics
	2
	T
	
	
	
	
	1/1/0

	HFL 438
	Europe Classical Philosophy
	2
	T
	
	
	
	
	1/1/0

	HFL 433
	Presentation Skills
	2
	T
	
	
	
	
	1/1/0

	
	Economics and Management
	4
	
	
	2
	2
	
	

	IRU 116
	Market Organization and Management
	2
	E
	
	
	
	
	2/2/0

	IUV 414
	Civil Rights
	2
	E
	
	
	
	
	2/1/1

	IET 527
	Theory of Economics
	2
	T
	
	
	
	
	1/1/0

	IRO 417
	Technical and Economical Analysis of Economic Activity (autumn)
	2
	T
	
	
	
	
	2/1/1

	IRO 421
	Management Organization at Enterprise
	2
	T,W
	
	
	
	
	2/1/0

	IRO 422
	Market Analysis and Strategy of Marketing
	2
	T,W
	
	
	
	
	2/0/0

	
	Pedagogy
	4
	
	
	
	
	
	

	HSP 484
	Psychology (for masters)
	2
	E
	
	
	
	
	1/1/0

	HSP 446
	Pedagogy (for masters)
	2
	E
	
	
	
	
	1/1/0

	HSP 485
	Contiguity Psychology
	2
	E
	
	
	
	
	1/1/0

	
	C. OPTIONAL COURSES (recommended)
	12
	
	3
	2
	
	4
	

	ĶST 570
	Practical Photography  and Photofixation
	2
	T
	
	
	
	2
	1/0.5/0.5

	ĶST 573
	Design (planning) of Production and Fundamentals of Industrial Building
	2
	
	
	2*
	2*
	
	

	004
	D. PRACTICE/PRACTICAL WORK
	8
	PW
	4
	4
	
	
	

	002
	E. ENGINEER’S PROJECT
	20
	
	
	
	
	16
	

	
	IN TOTAL
	120
	
	20
	20
	20
	20
	


Studies plan for bachelor’s program “Chemical engineering” (enrollment starting from 1999/2000 st. year)

	
	Subject
	Subject
	Semester (1 semester = 16 weeks)
	Control

	
	code
	
	1.
	2.
	3.
	4.
	5.
	6.
	form3

	COMPULSORY SUBJECTS of RTU
	CP1 (contact hours: lectures-seminars-laboratories)2

	12. 
	DIP 101
	Computer science (basic course)
	3(1.5-0-1.5)
	
	
	
	
	
	T

	13. 
	HFL 118
	Models of social development
	2(1-1-0)
	
	
	
	
	
	E

	14. 
	IUV 101
	Basics of rights 
	2(2-0-0)
	
	
	
	
	
	E

	15. 
	MFZ 101
	Physics
	3(2-0-1)
	3(2-0-1)
	
	
	
	
	E, E

	16. 
	DIM 101
	Mathematics
	5(3-2-0)
	4(2-2-0)
	
	
	
	
	E, E

	17. 
	BTG 131
	Drawing geometry and engineering graphics
	
	2(0-1-1)
	
	
	
	
	T

	18. 
	ĶPĶ 103
	Fundamentals of material science
	
	1(0.5-0-0.5)
	
	
	
	
	T

	19. 
	IET 105
	Economics
	
	3(2-1-0)
	
	
	
	
	E

	20. 
	ICA 101
	Civil defence
	
	1(0.5-0-0.5)
	
	
	
	
	T

	21. 
	EEE 209
	Electrotechnic and electronics
	
	
	
	2(1-0-1)
	
	
	E

	22. 
	HFA 101
	Physical culture
	0(0-2-0)
	0(0-2-0)
	0(0-2-0)
	0(0-2-0)
	
	
	4 T

	COMPULSORY SUBJECTS of profile

	11. 
	ĶVĶ112
	General chemistry (advanced course)
	5(3-0-2)
	4(2-0-2)
	
	
	
	
	E, E

	12. 
	ĶVT 106
	Introduction in chemical engineering
	
	2(2-0-0)
	
	
	
	
	T

	13. 
	DIM 206
	Engineering mathematics (for chemistry profile)
	
	
	4(2-2-0)
	
	
	
	E

	14. 
	ĶOĶ221
	Organic chemistry (basic course)
	
	
	5(2-0-3)
	
	
	
	E

	15. 
	ĶNF 289
	Inorganic chemistry (basic course)
	
	
	5(2-0-3)
	
	
	
	E

	16. 
	ĶNF 290
	Analytical chemistry (basic course)
	
	
	2(0-0-2)
	
	
	
	E

	17. 
	ĶNF 285
	Physical chemistry (basic course)
	
	
	
	6(2-1-3)
	
	
	E

	18. 
	ĶNF 301
	Physical chemistry (advanced course)
	
	
	
	
	6(2-1-3)
	
	E

	19. 
	ĶNF 300
	Analytical chemistry (instrumental methods)
	
	
	
	
	2(0-0-2)
	
	E

	20. 
	ĶTF 302
	Chemistry information
	
	
	
	
	2(1-0-1)
	
	W, T


	
	Subject
	Subject
	Semester (1 semester = 16 weeks)
	Control

	
	code
	
	1.
	2.
	3.
	4.
	5.
	6.
	form3

	COMPULSORY SUBJECTS of program
	CP1 (contact hours: lectures-seminars-laboratories)2

	1. 
	ĶVT 201
	Fluid flow, heat and mass transfer
	
	
	
	6(3-1-2)
	
	
	E

	2. 
	ĶNF 302
	Colloidal chemistry
	
	
	
	
	2(1-0-1)
	
	E

	3. 
	ĶVT 309
	Unit operations
	
	
	
	
	4(1.5-1-1.5)
	
	W, E

	4. 
	ĶVĶ304
	Industrial organic chemistry
	
	
	
	
	
	3(1.5-0-1.5)
	E

	5. 
	ĶVĶ305
	Industrial inorganic chemistry
	
	
	
	
	
	3(1.5-0-1.5)
	E

	6. 
	ĶVT 312
	Process modelling
	
	
	
	
	
	3(1.5-0-1.5)
	W, E

	7. 
	ĶVT 310
	Chemical reaction engineering
	
	
	
	
	
	3(1.5-0-1.5)
	E

	ELECTIVE SUBJECTS of RTU, profile and program
	1
	1
	3
	6
	
	2
	

	28. 
	
	Foreign languages
	1(0-2-0)
	1(0-2-0)
	1(0-2-0)
	
	
	
	T,T,E

	29. 
	
	Humanities / social subjects
	
	
	2(1-1-0)
	
	
	2(1-1-0)
	T,T

	30. 
	ĶOĶ222
	Organic chemistry (special course)
	
	
	
	6(1.5-0-4.5)
	
	
	E

	31. 
	ĶNF 291
	Inorganic chemistry (special course)
	
	
	
	6(2-0-4)
	
	
	E

	Bachelor’s thesis
	
	
	
	
	
	3
	BT

	SUBJECTS OF FREE CHOISE
	
	
	
	
	4
	3
	

	Total
	21
	21
	19
	20
	20
	20
	121


1 CP - RTU credit points 

2 Contact hrs. per week

3 E – exam; T – test; W – course work; PW – practical work; BT – Bachelor’s thesis

Studies plan for master’s program “Chemical engineering”

	
	Subject
	Subject
	CP1 (contact hours: lectures-seminars-laboratories)2
	Control

	
	code
	
	1 sem.
	2 sem.
	3 sem.
	4 sem.
	5 sem.
	6 sem.
	form3

	COMPULSORY SUBJECTS OF PROFILE

	
	ĶPI 419
	Chemistry and technology of polymer materials
	3(2-0-1)
	
	
	
	
	
	E

	1.12. 
	ĶST 551
	Chemistry and technology of silicate materials
	3(2-0-1)
	
	
	
	
	
	E

	1.13. 
	IDA 117
	Basics of labour protection
	1(1-0-0)
	
	
	
	
	
	T

	1.14. 
	ĶPI 420
	Material aging and protection
	
	2(2-0-0)
	
	
	
	
	E

	1.15. 
	ĶVT 408
	Design and interpretation of experiments
	
	2(1-0-1)
	
	
	
	
	T

	1.16. 
	ĶOĶ427
	Physical methods of the investigation of chemical compounds
	
	
	2(1-1-0)
	
	
	
	E

	COMPULSORY SUBJECTS OF PROGRAMM AND SPECIALTY

	2. 
	ĶOS 484
	Chemistry and technology of medicinal compounds
	3(2-0-1)
	
	
	
	
	
	E

	3. 
	MKI 335
	Analysis and management of processes
	2(2-0-0)
	
	
	
	
	
	E

	4. 
	ĶVT 407
	Chemical process control and automatization
	
	3(2-0-1)
	
	
	
	
	E

	5. 
	ĶNF 503
	Environmental chemistry and technology
	
	2(2-0-0)
	
	
	
	
	T

	6. 
	ĶST 559
	Crystallography and crystal chemistry
	
	2(2-0-0)
	
	
	
	
	E

	7. 
	ĶVT 419
	Plant design
	
	2(2-0-0)
	2(0-0-2)
	
	
	
	T, W

	8. 
	ĶVT 414
	Computer aided design
	
	
	2(0-2-0)
	
	
	
	T

	9. 
	ĶVT 416
	Computer modeling
	
	
	
	2(0-0-2)
	
	
	T

	10. 
	ĶVĶ501
	Chemistry and technology of fuels and lubricants
	
	
	
	
	3(2-0-1)
	
	T

	11. 
	
	Compulsory subjects of specialty4
	0-3
	0-5
	0-8
	0-2
	0-7
	
	

	ELECTIVE SUBJECTS OF PROGRAMM AND SPECIALTY

	19. 
	
	Elective subjects of specialty4
	0-3
	0-5
	0-8
	0-2
	0-7
	
	

	20. 
	
	Subjects of economics and management5
	
	2
	2
	
	
	
	

	21. 
	
	Languages5
	
	
	
	3
	3
	
	

	22. 
	
	Subjects of pedagogy5
	
	
	
	
	4
	
	

	23. 
	
	Humanities / social subjects5
	2
	
	2
	
	
	
	

	
	Ķ…004
	Practical work
	4
	
	
	
	
	
	PW

	24. 
	Ķ…005
	Engineer’s project
	
	
	
	12
	
	
	EP

	25. 
	Ķ…002
	Master’s thesis
	
	
	
	
	
	20
	MT

	SUBJECTS OF FREE CHOISE
	
	
	2
	2
	2
	
	

	Total 
	21
	20
	20
	21
	19
	20
	121


1 CP - RTU credit points 

2 Contact hrs. per week

3 E – exam; T – test; W – course work; PW – practical work; EP – Engineer’s project; MT – Master’s thesis

4 Rearrangement of compulsory and elective subjects depends from specialty (see programms)

5 Elective subjects of RTU, see Master’s studies

PROFESSIONAL STUDIES

	Nominal studies prolongation:
	2 years

	Studies volume:
	81 RTU CP

	Previous education:
	Bachelor of natural sciences in chemistry 


Studies plan for engineers’ program “Chemical engineering”

	
	Subject
	Subject
	CP1 (lectures-seminars-laboratories)2
	Control

	
	code
	
	1 sem.
	2 sem.
	3 sem.
	4 sem.
	Form3

	COMPULSORY SUBJECTS OF PROFILE

	7. 
	ĶPI 419
	Chemistry and technology of polymer materials
	3(2-0-1)
	
	
	
	E

	8. 
	ĶST 551
	Chemistry and technology of silicate materials
	3(2-0-1)
	
	
	
	E

	9. 
	ĶPI 420
	Material aging and protection
	
	2(2-0-0)
	
	
	E

	10. 
	ĶOĶ427
	Physical methods of the investigation of chemical compounds
	
	
	2(1-1-0)
	
	E

	11. 
	ĶVT 408
	Design and interpretation of experiments
	
	2(1-0-1)
	
	
	T

	12. 
	IDA 117
	Basics of labour protection
	1(1-0-0)
	
	
	
	T

	COMPULSORY SUBJECTS OF PROGRAMM AND SPECIALTY

	7. 
	ĶOS 484
	Chemistry and technology of medicinal compounds
	3(2-0-1)
	
	
	
	E

	8. 
	MKI 335
	Analysis and management of processes
	2(2-0-0)
	
	
	
	E

	9. 
	ĶVT 407
	Chemical process control and automatization
	
	3(2-0-1)
	
	
	E

	10. 
	ĶVT 419
	Plant design
	
	2(2-0-0)
	2(0-0-2)
	
	T, W

	11. 
	ĶVT 414
	Computer aided design
	
	
	2(0-2-0)
	
	T

	12. 
	
	Compulsory subjects of specialty4
	0-3
	0-5
	0-8
	0-2
	

	ELECTIVE SUBJECTS OF PROGRAMM AND SPECIALTY

	6. 
	
	Subjects of economics and management5
	
	2
	2
	
	

	7. 
	
	Humanities / social subjects5
	2
	
	2
	
	

	8. 
	Ķ…004
	PRACTISE / PRACTICAL WORK
	4
	4
	
	
	PW

	9. 
	Ķ…005
	Engineer’s project
	
	
	
	16
	EP

	10. 
	
	Elective subjects of specialty4
	0-3
	0-5
	0-8
	0-2
	

	SUBJECTS OF FREE CHOISE
	
	
	2
	2
	

	Total RTU CP
	21
	20
	20
	20
	81


1 CP - RTU credit points

2 Contact hrs. per week

3 E – exam; T – test; W – course work; PW – practical work; EP – Engineer’s project

4 Rearrangement of compulsory and elective subjects depends from specialty

5 Elective subjects of RTU
Undergraduate
studies

Inorganic chemistry (basic course)

ĶNF 289

Assistant Prof.  Modris Drille

Course description: 5Credit units; 80 hours (32 lectures, 48 laboratories)

Control forms: Exam

Course content:

· The themes of lectures are: detailed review of physical and chemical properties of the groups of elements, begin from the I A group. Compounds with oxygen and halogen in the molecule. The review of d-elements. Complex compounds, their coherence with properties of d-elements. Physical and chemical properties review of the I B - VIII B groups of the elements.

· During the laboratory works students get an practical acquaintance about chemical properties of elements using a micro methods.

· Methods of knowleges checking: colloguys.

Literature: 

1. S.Apinitis, M.Drille. Introduction to the common and inorganic chemistry (in Latvian). RTU edition, 1992, 39. p.- Library of RTU, Faculty of Chemical Technology, 150 exemplars.

2. N.Ahmetov. Inorganic chemistry (in Latvian). Riga, Zvaigzne, 1978, 656 p. In the library of  RTU are situated 25 exemplars, in the department of Inorganic, Analytic and Physical Chemistry - 25 exemplars.

3. Conspectus of lectures is in manuscript, prepared using books: P.Atkins, L.Jones. Chemistry - Molekules, Mater, and Chenge. 1997 by W.H.Freeman and Company & Sumanos.

Analytical chemistry (basic course)

ĶNF 290

Assistant Prof.  Modris Drille

Course description: 2Credit units; 32 hours (32 laboratories)

Control forms: Exam

Course content: 

· During the laboratory works students get a practical acquaintance about classic methods of analysis. Carry out analysis of cations and anions using method of separation of ion groups and selective methods. More of objects analyses will be carry out for to fix practical knowledges. Cycle of laboratory work close quantitative analyses.

· Methods of theoretical and practical knowledges checking: colloguys 

Literature. 

1. Sauka J., Sauka I. Introduction to qualitative analysis(in Latvian). Riga, Zvaigzne,1973, 264 p. - Library of RTU, Faculty of Chemical Technology, 50 exemplars.

2. Putninsh J. Selective qualitative analysis(in Latvian). Riga, RPI, 1982. - 66 p. - Library of RTU, Faculty of Chemical Technology, 50 exemplars.

3. Quantitative mikcroanalises laboratory works. Laboratory works description’s set.

Inorganic chemistry (special course)
ĶNF 291

Assistant Prof.  Modris Drille

Course description: 6 Credit units; 96 hours (32 lectures, 64 laboratories)

Control forms: Exam

Course content: 

· The themes of lectures are: review of elements and physical and chemical properties of their inorganic compounds, begin from I A group. For each element’s group are prepared review of widely known and less unknown compounds, including their synthesis in laboratory or obtaining condition in factories. During laboratory work provided synthesis of five chemical compounds using literature finding synthesis descriptions. Necessary to obtain lecturer’s agreement about possibility to carry out synthesis. Crystals collection which obtain as a result of laboratory works will be place for review.  

· Methods of knowleges checking: colloguys.

Literature: 

1. S.Apinitis, M.Drille. Introduction to common and inorganic chemistry(in Latvian). RTU edition, 1992, 39. p.- Library of RTU, Faculty of Chemical Technology, 150 exemplars.

2. N.Ahmetov. Inorganic Chemistry(in Latvian). Riga, Zvaigzne, 1978, 656 p.  Library of RTU, Faculty of Chemical Technology, 25 exemplars. 25 ex. of book is situated in the Department.

3. Methodical literature for syntheses: during long period collected and recruited synthesis descriptions.

4. Conspectus of lectures is in manuscript, prepared using books: P.Atkins, L.Jones. Chemistry - Molekules, Mater, and Change. 1997 by W.H.Freeman and Company & Sumanos ;

5. R.A Lidins, V.A. Molochko, L.L. Andrejeva. Chemical properties of inorganic compounds. Moskow, “Chemistry”, 1996. - 480 p. (in Russian);

6. F.A.Cotton, G.Wilkinson, C.A.Murillo, M.Bochmann. Advanced Inorganic Chemistry. John Wiley & Sons, 1998. - 1248 p.

Analytical Chemistry (Instrumental methods)

ĶNF 300 

Assistant Prof.  Modris Drille

Course description: 2 Credit units; 32 hours (32 laboratories)

Control forms: Exam

 Course content: 

· Lecture course present resume about spectral, electrochemical and hromatographical instrumental methods of analysis as well as resume about know-how in this area. Laboratory trainee in the instrumental analyses consist of 16 laboratory work serving to afforce theoretical knowledges. 

· Methods of theoretical and practical knowleges checking: colloguys 

Literature: 

1. D.A.Skoog. Principles of Instrumental Analysis. Sounders: Florida, 1985; and similar publication in English and Russian in the Library of RTU, Faculty of Chemical Technology, appr.150 exemplars.

2. Conspectus of lectures is in manuscript, prepared using book: D.A.Skoog. Principles of Instrumental Analysis..

3. Laboratories works description’s set.

Colloid chemistry

ĶNF 302

Associated Professor  Augusts Ruplis

Course description: 2Credit units; 32 hours (16 lectures, 16 laboratories)

Control forms: Exam 

Course content: 

· Dispersed systems generalities Concept of Colloidal Systems. Measure of Dispersion. calssification of Colloidal and Microheterogeneous Systems. Importance of Colloidal Systems and Colloidal Processes in Nature and Engineering. 

· Optical propertes of collodal systems Light Scattering. Rayleigh’s Equation. Light Absorption. Colour of Colloidal Systems. Optical Methods of Investigating of Colloidal Systems.

· Molecular-kinetic properties of colloidal systems Brownian Motion and Diffusion in Colloidal Systems. Sedimentation and Sedimentation Analysis. Ultracentrifuge.

· Adsorption at the solid-gas interface Langmuir’s Monomolecular Adsorption Theory. Polymolecular Adsorption. Capillary Condensation.Chemocal Adsorption.

· Adsorption at the soltion-gas interface Surface Tension. Concept of Surfactants. Gibb’s Equation.

· Adsorption at the solid-solution interface Molecular Adsorption from Solutions. Ionic Adsorption. Exchange Adsorption. Wetting Phenomena.

· Electrical properties of colloidal systems Electrophoresis, Electroosmosis, Sedimentation Potential, Streaming Potential. Structure of the Electric Double Layer  

· Obtaining and purifying colloidal systems Methods of Obtaining and Purifying Colloidal Systems. Structure of Colloidal Micelles.

· Stability and coagulation of colloidal systems Coagulation by Electrolytes. Schultze-Hardy  Rule.

· Structur-mechanical properties of dispersed systems Viscosity of Colloidal Solutions. Structural Viscosity.

· Basic concepts on aerosols, emulsions, foams and colloidal surfactants
· Laboratory works

1. Sedimentation Analysis

2. Adsorption of Acid Acetic on Medical Carbon 

3. Surface Tension of Alcohol Solutions  

4. The Threshold of Coagulation of Ferric Hydroxide Sol   

The principles of kinetic and catalysis

ĶNF 303

Professor Sergejs Trusovs

Course description: 3 Credit units; 48 hours (16 lectures, 32 practice)

Control forms: Exam

Course content:

· Formal kinetics. Rate of chemical reactions. Reactions kinetics classificaton. Order and molecularity of reactions. Temperature influence on the rate of chemical reactions.

· Theoretical kinetics.

· Reactions in solutions.

· photochemical reactions.

· Catalytic reactions classification. Homogeneous and heterogeneous catalysis. Principal kinetic regularities of catalysis.

· Autocatalysis.

Literature:

1. P.W. Atkins. Physical Chemistry, New York, W.H. Freeman and Company, 1986, 857p.

2. U.Alksnis, Z.Kļaviņš, P.Kūka, A.Ruplis. Fizikālā un koloidālā ķīmija. Rīga, Zvaigzne, 1990, 425 lpp.

3. А.Т.Стромберг, Д.П.Семченко. Физическая химия. М., Высшая школа, 1988, 496с.

4. Е.Н.Еремин. Основы химической кинетики. М., Высшая школа, 1976, 374с.

5. Н.М.Эмануель, Д.Т.Кнорре. Курс химической кинетики. М., Высшая школа, 1969, 400с.

6. Е.Т.Денисов. Кинетика гомогенных химических реакций. М., Высшая школа, 1978, 367 с.

7. Walter J.Moore. Basic physical chemistry. P.H.I., Inc., 1983, 711p.

Organic Chemistry (main course). 

ĶOĶ 221

Professor Raimonds Valters; Associated Professor Māris Utināns

Course description: 5Credit units; 80 hours (32 lectures, 48 laboratories)

Control forms: Exam

Course content: 

· Introduction:  Basic priciples of preparation of pure organic substances and their  investigation. Classical electronic conceptions in organic chemistry, electronic shifts and effects, resonance. Conclusions from simple quantum chemical calculations. The typs of reactions and reagents. Description of reactions mechanism. 

· Hydrocarbons:  Typs, isomerism and nomenclature. Mutual interconversions. Substitution of hydrogen atom in alkanes. The nature of double and tripple bond, addition reactions. Polymerisation of alkenes and alkynes. Conjugated dienes, addition reactions and polymerisation. Benzene and other aromatic hydrocarbons, substitution reactions. Practical use of hydrocarbons.
· Functional derivatives of hydrocarbons:  Halogenohydrocarbons, their obtaining, nomenclature, nucleophilic substitution reactions. Organometallic  compounds-lithium, magnesium and aluminium compounds, their  preparation and reactions.  Alkanols, alkenols, phenols, their obtaining, nomenclature and reactions.  Stereoisomerism of alkanols and alkanediols.
· Sulfur organic and  nitrogen organic compounds: Sulfonic acids and their derivatives, sulfones, sulfoxides, thioles, sulfides. Nitroalkanes and nitroarenes, their preparation and reactions. Amines, their obtaining, nomenclature, reactions with electrophilic reagents. Diazotation, properties of diazonium salts. Azo dyes. 
· Carbonyl compounds: Preparation of aldehydes and ketones, nomenclature, addition of nucleophiles, reduction. The difference between aromatic aldehydes and alkanales in reactions. Hydroxy aldehydes and ketones. Carbohydrates, monosaccharide ribose, glucose and fructose, disaccharides sugar and maltose, polysaccharide's cellulose and starch.
· Carboxylic acids:  The nomenclature of carboxylic acids, their functional derivatives and substitutes. Chemical properties of saturated, unsaturated and aromatic carboxylic acids and dicarboxylic acids. Obtaining and properties of acyl halides, acid anhydrides, esters, amides. Ketenes. Hydroxy acids and amino acids, lactones and lactams. Stereoisomerism of hydroxy and amino acids. Organic derivatives of carbonic acid, esters, amides, uretanes, isocyanates, carbodiimides.
· Heterocyclic compounds: Classification and nomenclature. 5-Membered ring compounds with one heteroatom -- pyrrole, furan  and tiophen and their derivatives. Indole and its derivatives, alkaloides. 6-Membered ring compounds with one nitrogen atom -- pyridine, quinoline, isoquinoline and their derivatives. 6-Membered ring compounds with two nitrogen atoms -- pyrimidine. Purine. The hydroxy and amino derivatives of pyrimidine and purine -- nucleic acid bases.  Notion about nucleosides, nukleotides and nucleic acids.
· Laboratory tests topics.

1.  Hydrocarbons. 2. Halogenohydrocarbons. 3. Hydroxy hydrocarbons and ethers. 4. Amines  and diazonium salts. 5. Carbonyl compounds. 6. Carboxylic acids and their derivatives. Heterocyclic compounds.

· Types of  the laboratory syntheses ( 3  -  4  syntheses at choice).

1.  Halogenation. 2. Nitration.  3. Sulfuration. 4. Alkylation. 5. Acylation. 6. Oxidation. 
7. Reduction.  8. Diazotation. 

Literature: 

1.  Ytqkfyl J.Z. Jhufybxtcrfz [bvbz>- V.%Dscifz irjkf> 1990.-752 c.

2.  Neilands O., Organiskā ķīmija,-R.:Zvaigzne, 1977.-798 lpp.

Additional  books.
1. Meirovics I., Organiskā ķīmija,-R.:Zvaigzne, 1992.-525 lpp.

2. McMurry I., Organic chemistry,-Pacific Grove,California: Brooks/Cole Publ.Comp., 1988.-1242 pp.

3. Valters R., Infrasarkanās spektroskopijas izmantošana organisko savienojumu struktūranalīzē,-R.:RTU, 1990.-82 lpp.

4. Valters R., Kodolu magnētiskās rezonanses spektroskopijas izmantošana organiskajā ķīmijā,-R.:RTU, 1991.-110 lpp.

5. Valters R., Elektronu spektroskopijas izmantošana organiskajā ķīmijā,- R.:RTU, 1992.-81 lpp.

6. Valters R., Masspektrometrijas izmantošana organiskajā ķīmijā,-R.:RTU, 1993.-105 lpp.

7. Valters R., Ogļhidrātu ķīmija,-R.:RTU, 1994.-79 lpp.

8. Valters R., Heterociklisko savienojumu ķīmija,-R.:RTU, 1995.-102 lpp.

Organic  Chemistry II  (course at choice).

ĶOĶ 222

Professor Raimonds Valters; Associated Professor  Māris Utināns

Course description: 6 Credit units; 96 hours (24 lectures 72 laboratories) 

Control forms: Exam

Course content: 

· Organometallics:  Compounds with  (-bond metal - carbon  and  (-complexes. Types of ligands.  The conception on formation of stable  (-complexes. Organometallics as catalysts and as  intermediates in organic synthesis.

· Organoboron, Organosilicon and Phosphor Organic Compounds:  Methods of preparation, chemical properties  and use in organic synthesis.

· Diazo Compounds:  Typs and nomenclature. Diazoalkanes, diazoketones, their synthesis and reactions. Diazotation reaction, properties of diazonium salts and use in syntheses.
· Ester Condensations Reactions:  Synthesis of  (-dicarbonyl compounds.  Tautomerism and chemical properties of  (-dicarbonyl compounds, use in organic syntheses.
· Pericyclic Reactions and  Rearrangement Reactions:  Cycloaddition. Electrocyclic reactions.  (-Rearrangement reactions, “ene”-reaction. Rearrangements  by intramolecular migration of groups.
· Hydroxy Acids:  Preparation and chemical properties, practical use. Enantiomerism and diastereoisomerism.
· Amino  Acids and Polipeptides:  Obtaining and chemical properties of amino acids, their practical use. Method  of synthesis of dipeptides, tripeptides and oligopeptides.
· Stereoselective Synthesis of Amino Acids:  The conception of stereoselective synthesis. Resolution of racemates. Chiral catalysts  and chiral auxiliary compounds.
· Chemistry of Heterocyclic Compounds:  Classification and nomenclature. 3-Membered rings compounds with one and two heteroatoms. 4-Membered rings compounds with one heteroatom. 5-Membered ring compounds with one heteroatom. 5-Membered ring compounds with two and three heteroatoms. 6-Membered ring compounds with one heteroatom - pyridine,quinoline, isoquinolina, pyrilium salts. 6-Membered ring compounds with two nitrogen atoms. Fused heterocycles - purine.
· Chemistry of Carbo-hydrates:  Classification. Monosaccharides, their cyclic structures, stable conformation  and mutarotation. Chemical properties of monosaccharides. Glucose, galactose, fructose. Oligosaccharides. Polysaccharides.
· Laboratory tests topics.

1. Organometallic compounds.  2. Organoboron, organosilicon and phosphor organic compounds.  3. Diazo compounds.  4. Ester condensation. Properties and use of  (-dicarbonyl compounds.  5. Pericyclic reactions.  6. Hydroxy acids. Enantiomerism and diastereoisomerism.  7. Amino acids and polypeptides. Stereoselective syntesis of amino acids.

· Types of the laboratory syntheses (5 - 6  syntheses at choice).

1.  Organometallic synthesis.  2. Ester condensation.  3. Synthesis of heterocyclic compounds on the base of  (-dicarbonyl compounds.  4. Dien synthesis.  5.  Cycloaddition reactions.  

2.  Synthesis  and reactions of hydroxy acids.  7. Synthesis and reactions of amino acids.

Literature: 

1.  Ytqkfyl J.Z. Jhufybxtcrfz [bvbz>- V.%Dscifz irjkf> 1990.-752 c.

2.  Neilands O., Organiskā ķīmija,-R.:Zvaigzne, 1977.-798 lpp.

3.  Valters R., Heterociklisko savienojumu ķīmija,-R.:RTU, 1995.-102 lpp.

4.  Valters R., Ogļhidrātu ķīmija,-R.:RTU, 1994.-79 lpp.

Additional  books.
1. Meirovics I., Organiskā ķīmija,-R.:Zvaigzne, 1992.-525 lpp.

2. McMurry I., Organic chemistry,-Pacific Grove,California: Brooks/Cole Publ.Comp., 1988.-1242 pp.

3. Valters R., Infrasarkanās spektroskopijas izmantošana organisko savienojumu struktūranalīzē,-R.:RTU, 1990.-82 lpp.

4. Valters R., Kodolu magnētiskās rezonanses spektroskopijas izmantošana organiskajā ķīmijā,-R.:RTU, 1991.-110 lpp.

5. Valters R., Elektronu spektroskopijas izmantošana organiskajā ķīmijā,- R.:RTU, 1992.-81 lpp.

6. Valters R., Masspektrometrijas izmantošana organiskajā ķīmijā,-R.:RTU, 1993.-105 lpp.

Quantum chemistry

ĶOĶ 304

Asociētais  Professor  Māris Utināns

Course description: 2 Credit units; 32 hours (8 lectures, 24 laboratories) 

Control forms: Exam

Course content: 

· Introduction in quantum chemistry.

· Models of molecules. Geometry of molecules, bonds lengths and angles between bonds. Physical methods for geometry determination. 

· Calculation methods of chemical compounds. Molecular mechanic and quantum chemistry. Possibilities to solve the Scrodinger’s equation. Born - Openheymer approach..

· Molecular mechanics.

· Born-Openheymer surfaces. Model of molecular mechanics. Functions of potential energy. Force fields. Deformations of bonds, unvalent interactions, torsial energies. Van-Der-Vals potentials. Parametrization .

· Force fields for conjugated systems. Minimization of energies. Change of conformations, molecular dynamics.

· Quantum mechanics.

· Wave function for system. Born - Openheymer approach. Energy quantization.Schrodinger’s equation. Operators. Wave function and its physical interpretation. Properties of wave functions. Orbitals, their types and energies. Atomfunctions and atomic orbitals. Formation of molecular orbitals.Wave functions for two center systems. Variation method. Multicenter systems. MO methods. Ab initio methods. Base functions. Slater type functions, Gaus type functions. Ruthan equation.

· Semiempirical methods. LKAO MO. SCF methods.

· HMO. Calculations of conjugated systems using the Hyckel’s method. MO for ethylene, butadiene, arenes. Aromaticity. Parametrization of HMO. Problems of heteroatoms. Extended Hyckel’s method. Pariser’s-Parr’s-Pople’s (PPP)methods. Electronegativities. Overlap integrals.

· Theories of chemical bonds. Bond’s energies, bond’s orders, bond’s lengths, conjugation and hyperconjugation. Ionization potentials. Charge density distribution in molecule. Localized and delocalized MO. Frontal MO. Use of FMO theory.      

Literature:

1. Cnhtqndbpth ". Ntjhbz vjktrekzhys[ jh,bn lkz [bvbrjd-jhufybrjd% Gth. c fyuk.#Gjl htl. V.T. Lznrbyjq. V.%Vbh 1965> 435 c.

2. <ehrthn E.> "kkbyl;th Y.K. Vjktrekzhyfz vt[fybrf.-V.% Vbh 1986

3. Rkfhr N. Rjvg/nthyfz [bvbz% Gth. c fyuk.#Gjl htl. D.C. Vfcnh/rjdf b lh. V.% Vbh 1990> 384 c.

4. L/fh V.> Ljuthnb H. Ntjhbz djpveotybq vjktrekzhys[ jh,bnfktq d jhufybxtcrjq [bvbb% Gth. c fyuk.#Gjl htl. K.F. Zyjdcrjq. V.%Vbh> 1977>

Numismatics and heraldry

ĶPI 322

Assistant Prof. Kristīne Ducmane

Course description: 2 Credit units; 2 hours (16 lectures 16 practice)

Control forms: Test

Course content:

· Numismatics as branch of hystory. 

· Origins of numismatics, investigation of sources.

· Coins in antique world. Ancient Greece. Antiquated (archaic) coins minting period (650 - 480 BC); stater. Classical period (480 - 323 BC); drachma. Hellenism period (323 -1century BC).

· Ancient Rome. Roman Republic (3d -1st century BC); ass, denarius, aurey. Roman Empire (1st century BC - 476 Ad); solidus, trisna, semisa.

· Byzantine (395 -1453 Ad): byzantine, numii, miliarense.

· Europe in Middle Ages. Barbarian states. Merovingians (5th century end - 7th century end). Period of Carolingian denar (7th century end -9th century middle); feudal period of denar (10th century -1252); period of silver farthing and gold ducat (1252 - 1518 ); thaler (1518 -18th century end).

· Formatinon and development of contemporary money system (18th century end -20 century).

· Russian money (10th - 20th century).

· Bonistics.

· Eastern countries coins.

· Banknotes in Latvia, Lithuania and Estonia through the centuries. Heraldry, main terms, colours and figures. National Emblem of Latvia, its hystory, components.

· Introduction in phaleristics. Rewards of Latvian Republic from 1918 - 1940.
Literature:

1.  Ducmane K., Vēciņš Ē. Nauda Latvijā.- R.: 1995. -291 lpp.

2.  Leimus I. Esti Vabariigi rahad (1918 - 1992).- Tallinn: 1993. -181 lk.

3.  Grīnberga L., Ozoliņa A. Ceļvedis ordeņu vēsturē.- R.: 1999. -155 lpp.

4.  Ahlstrom B., Almer Y., Jonsson K. Sveriges bessittingsmynt.- Stockholm: 1980.-208 p.

5.  Rfpfvfyjdf K. Y. Ddtltybt d fynbxye/ yevbpvfnbre.- V.% 1969. -302 c. 

6.  Cgfccrbq B. U. Heccrfz vjytnyfz cbcntvf.- K.% 1970. -256 c.

7.  Atyukth {.> Ubhje U.> Eyuth D. Ckjdfm yevbpvfnf.- V.% 1982. -328 c.

8.  Gjnby D. V.  Vjytns. Rkfls. Rjkktrwbb. - C-Gtnth,ehu.% 1993. -303 c. 

9.  Rfvtywtdf T. B.> Ecnm/ujd Y.D. Heccrfz cafkthbcnbrf b uthfkmlbrf.- V.% 1974. -264 c.



Styles teaching

ĶPI 323

Lecturer Agrita Tipāne

Course description: 2Credit units; 32 hours (16 lectures, 16 practice)

Control forms: Test

Course content:

· Egypt and antique culture, their stylistic features.

· Stylistic analysis of Medieval art. Romanesque and Gothic style features in architecture, sculpture, painting and applied arts in European countries and Latvia.

· Stylistic analysis of Renaissance art. Features of Renaissance in architecture, sculpture, painting and applied arts in European countries and Latvia.

· Baroque and Rococo styles. Styles analysis. Features of Baroque and Rococo styles in architecture, sculpture, painting and applied arts in European countries and Latvia.

· Analysis of Classicism and Empire styles. Features of styles in architecture, sculpture, painting and applied arts in European countries and Latvia.

· Analysis of 19th century culture. Characterization of Eclecticism style, Features of style in architecture, sculpture, painting and applied arts in European countries and Latvia.

· Characterization of 20th century. Nouveau style features in European countries and Latvia. Characterization and analysis of ART-DECO style.

1. Literature:

2. T. Kačalova. Mākslas vēstures pamati. - R.: Zvaigzne, 1976.

3. Cittautu mākslas vēsture, I, II un III sējumi. - R.: Liesma, 1968.

4. Mākslas vēsture, I, II un III sējumi. - R.: Grāmatu draugs, 1930.

5. E.H. Gombrihs. Mākslas vēsture. - R.: Zvaigzne ABC, 1997. -688 lpp.

6. J. Krastiņš. Rīga jugendstila metropole. - R.: Baltika, 1998. -352 lpp.

7. Jugendstils. Laiks un telpa. - R.: Jumava, 1999. -296 lpp.

8. O. Spārītis. Manierisms. - R.: Latvijas Enciklopēdija, 1997. -48 lpp.

9. S. Cielava. Vispārīgā mākslas vēsture, I daļa. - R.: Zvaigzne ABC, 1998. -176 lpp.

10. A. Avotiņa. Renesanse.- R.: Zvaigzne ABC, 1999. -112 lpp.

Colour Teaching

ĶPI 324

Associated Professor   Laimonis Mālers

Course description: 2 Credit units; 32 hours (16 lectures, 16 practice)

Control forms: Test

Course content:    

· Introduction. Colour teaching - teaching about colours.Historical information. Role of Colour teaching in mankind everyday life.

· Basics of Colour teaching. Physical principles of light and colour. Main sources of radiance. Interaction between  light and substances. Optical parameters of substances. Characteristics of light and colour. Colour ring. Physiology of Colour teaching. Principles of spectrophotometry. Spectrum of sorption and reflection. Spectrophotometrycal evaluation of color for non-glittering surfaces. Corelation between concentration of dyes and optical properties of substances. Regularity of Kubelka- Gurevics- Munka and it’s practical application in colour synthesis. Connection between structure of pigments and their colour.
· Optical mixture of colours. Mixing of colours in space and time. Additive synthesis of colours. Three regulations of Grasmanis. Subtractive synthesis of colours. Role of selective sorption of radiation in formation of colours. 

· Principles of colorimetry. Spatial imagination of colours. Cone, chart and threeangle of colours. Systems of RGB and XYZ. Practical application of MKO chart for evaluation of characteristics of colours. Colorimetric apparatus. Estimation of small differences in colours. 

· Theory and practice of reproduction of colour originals. Reproduction of colour originals in printing industry. Fundamentals of three-colour printing.

· Visual and psychological aspects of colour perception. Visiting-carts of colours and influence of colours on man’s mentality.Harmony of colours. Rules of perception of colours.Contrasts of  sight.Abnormal perception of colours.

Literature:

1. E. Kirilovs. Krāsu mācība. M., 1987,128 lpp. ( in russion )

2. B. Šašlovs. rāsa un krāsu reproducēšana. M., Grāmata, 1986, 280 lpp.( in russion).

3. V.Zernovs. Krāsu mācība. M., Grāmata, 1972, 239 lpp. (in russion). 

4. Jeršovs. Krāsa un tās pielietošana tekstilrūpniecībā. Ļ., LVU, 1074, 164 lpp. (in russion).

5. Ž. Agostons. Krāsu teorija un tās pielietošana mākslā un dizainā. (transl from engl. ) M., Mir, 1082, 184 lpp. (in russion)  

6. Raskins un citi. Iespiedprocesu tehnoloģija. M., Grāmata, 1989, 429. lpp. (in russion).

Ethnology

ĶPI 330

Assistant Prof. Mārtiņš Kuplais

Course description: 2Credit units; 32 hours (16 lectures, 16 practice)

Control forms: Exam

Course content:

· Survey on history of Latvia from 13th to 20th century from the point of formulation of ethnological peculiarities and ethnological levelling.

· Ethnology as subject, nations, investigation of their culture.

· Latvian national building: construction and materials, planning and functions.

· Agriculture and original handling of flax, tools for spinning and weaving.

· Fabrics and clothes, clothing and adornments.

· Peasant(s means of transport. Farmer(s furniture functions and ornamental elements.

· Latvian ceramics, pottery as handicraft.

· Different trades and occupations, tools and products.

· Festivities, customs and room decorations.

· More significant stocks of ethnological materials in Latvia.

Literature:

1.  Bielenstein A. Die Holzbauten und Holzgerāte der Letten. 1.- 2.- St. Petersburg-Petrograd: 1907-1918.

2.  Bielenstein M. Die altlettischen Farbmethoden.- R.: 1935.

3.  Brastiņš E. Latvju ornamentika, I daļa.- R.: 1925.

4.  Brastiņš E. Latvju rakstu kompozīcija.- R.: 1925.

5.  Cimmermanis S. Latviešu tautas dzīves pieminekļi.- R.: 1969.

6.  Celtniecības pieminekļi, I sēj. Tautas celtniecība Rēzeknes un Ludzas aprinķī. Sakārtojis K. Andermanis.- R.: 1933.

7.  Ievads Latviešu tautas tērpu vēsturē.- R.: 1936.

History of art

ĶPI 332

Lecturer Agrita Tipāne

Course description: 2Credit units; 32 hours (24 lectures, 8 practice)

Control forms: Exam

Course content:

· History of art and science. Systems and styles.

· Ancient art. Art of Stone, Bronze and Iron ages. Meghalits and ancient settlements.  

· Art of ancient Egypt and East. General characteristics, historical periods. Painting, sculpture, applied arts. Main areas of development.

· Ancient culture of Mediterranean area. Aegean art: Crete and Mycenae.

· Art of antique Greece. Archaic, Classical and Hellenistic periods. Sculpture and architectural ensembles.

· Etruscan and Roman art. Period of Roman republic. Art of Roman empire. Early Christian art.

· Byzantine art . Architecture, frescoes and mosaics.

· Art during the period of the migration of nations. Merowingian, Carolinian and Celtic art.

· Medieval art - Romanesque and Gothic.

· Culture of Humanism in Europe. Renaissance. Art of High  and Late Renaissance in Italy. Outstanding masters. Mannerism. Renaissance in France, Germany, the Netherlands, England and Northern Europe.

· European art in17th century. Spanish, Dutch and Flemish painting.

· Baroque art in Italy and Central Europe. Rococo.

· Classicism, its origins and French art in 17th century.

· 18th and early 19th century art in different European countries. Art of the first half of 19th century, Empire and Romanticism. 19th century and Eclecticism. Roots of the style. Formal expression of the style in painting, sculpture and architecture.

· Preraphaelyst and Impressionism. Visual and applied arts of the 2nd half of the 19th century.

· Early 20th century art. Art Nouveau and rationalistic trends. 20th century art. Stylistic trends in architecture,  painting, sculpture and applied arts.

Literature:

1. T. Kačalova. Mākslas vēstures pamati. - R.: Zvaigzne, 1976.

2. Cittautu mākslas vēsture. I, II un III sējumi. - R.: Liesma, 1968.

3. Mākslas vēsture. I, II un III sējumi. - R.: Grāmatu draugs, 1930.

4. E.H. Gombrihs. Mākslas vēsture. - R.: Zvaigzne ABC, 1997. -688 lpp.

5. J. Krastiņš. Rīga jugendstila metropole. - R.: Baltika, 1998. -352 lpp.

6. O. Spārītis. Manierisms. - R.: Latvijas Enciklopēdija, 1997. -48 lpp.

7. Jugendstils. Laiks un telpa. - R.: Jumava, 1999. -296 lpp.

8. S. Cielava. Vispārīgā mākslas vēsture, I daļa. - R.: Zvaigzne ABC, 1998. -176 lpp.

9. A. Avotiņa. Renesanse. - R.: Zvaigzne ABC, 1999. -112 lpp.

Basics of Materials science 

ĶPĶ 103

Professor Mārtiņš Kalniņš

Course description: 1Credit units; (8 lectures, 8 laboratories)

Control forms: Test

Course content:

· The goal of the subject: to form contemporary and competent viewpoint of prospective engineers on the materials - the most essential product of civilization progress.  

· The main tasks of the subject: to discuss prior general aspects of materials science, which are substantial for production, processing, use and recycling of materials:

· The role of materials in the provision of being needs of the mankind;

· Sources of raw materials and energy, their evaluation; the availability and renovation potentials of raw materials; saving principles of raw materials and energy;

· Interconnection between materials structure and properties;

· Feasibility  to control of the formation of materials structure and production of materials with desired properties; 

· The ability of various materials to be transformed into certain things with desired applicability parameters

· Restricted areas of use of certain materials, selection criteria of materials;

· The alteration of materials structure and properties during handling - the aging; limited life time of the object, possibility to predict and to control the life time

· Potentiality of materials waste reuse; 

· Necessity to develop the strategy of the evolution of  new efficient materials and their rational use 

Literature: 
1. Compendium of lectures: M. Kalniņš, “Basics of Materials” (in Latvian)

2. W. D. Callister, Jr., Materials Science and Engineering, 4-th Ed.,  J Wiley & Sons, 1997, p.852 

3. J. C. Anderson, K. D. Leaver, R. D. Rawlings, J. M. Alexander,  Materials   Science, 4-th Edition, Chapman & Hall, 1991, p.608.

4. The Science and Engineering of Materials. 2-nd Ed. Ed.by D. R. Askeland, P. Webste, London, Chapman & Hall, 1990.  880 pp. 

5. P. A. Thornton, V. J. Colangelo. Fundamentals of Engineering Materials, Prentice Hall, 1985, p.679.
Science and theory of restoration
ĶPĶ 202

Lecturer Gunita Čakare

Course description: 2Credit units; (16 lectures, 16 practice)

Control forms: Test

Course content:

· Prophylaxis of art objects at storage, its influence on object technical condition. European and Russian history of restoration, their restoration schools. Fundamental principles of restoration.

· Materials used in oil easel-painting, traditional painting cros-section. Supports and frames, ground layers, imprimaturs, overpaintings, paint and varnish layers. Painting techniques, multilayer and (a la prima( painting. Tendencies of paintings of different centuries in different countries. Attribution. Painting  damage types, their connection with used materials and storage conditions.

· Visual investigation of paintings, description, terminology.

· Arrangements for abolishing specific defects of paintings, their sequence, inter-connection. Influence of previous restoration processes on following restoration and object.

· Materials in restoration, their properties and selection.

· Restoration of Russian icons, terminology. Characteristic features  determining time of painting and painting school. Gilding and silvering technologies.

· Polychrome wood sculptures in Latvian History museum, wood epitaphs in St. Peter and Dome churches, their restoration.

· Paintings on wood in Dome church. Ceiling paintings in restored objects of Riga. Paintings on plaster in Mencendorf(s and Reitern(s houses.

· Restoration of monumental decorative formations.

Literature:
1. Bp bcnjhbb htcnfdhfwbb gfvznybrjd rekmnehs# Yfex. htl. H. T. Rhegyjdf> N.V. Csnbyf> T. N. Oerbyf.- V.% bplfntkmcndj $Cjdtncrfz Hjccbz$> 1974.

2. Nt[yjkjubz> bccktljdfybt b [hfytybt ghjbpdtltybq cnfyrjdjq b yfccntyyjq ;bdjgbcb# Gjl htl. ?. B. Uhty,thuf.- V.% bplfntkmcndj $Bpj,hfpbntkmyjt Bcreccndj $> 1987.

3. Jcyjds veptqyjq rjycthdfwbb b bccktljdfybz ghjbpdtltybq cnfyrjdjq  ;bdjgbcb#  Yfex. htl. ?. B. Uhty,thu.- V.%$ Bcreccndj $> 1978.

4. F. Makes. Investigation, Restoration and Conservation of Matthaeus Merian Portraits.- Goteborg: Acta Universitatis Gothoburgensis, 1996. -87p.

5. Conservation of Late Russian Icons.- Vantaa: Vantaa Institute of Arts and Design, 1995. -118p.
6. Pētera baznīcas atdzimšana / Sast. A. Holcmanis.- R.: Galvenās arhitektūras pārvalde, 1995. -104lpp.
Archaeology

ĶPĶ 203

Assistant Prof. Guntis Zemītis

Course description: 2Credit units; 32 hours (16 lectures, 16 practice)

Control forms: iekaite

Course content:

· Latvian archaeology in the context of Europe. Division of Latvian archaeology in periods. 

· Stone age in Latvia, Paleolith, Mesolithic period. The early, middle and late Neolithic era. More significant stone age monuments in Latvia. Art and religy of stone age.

· Early metals period in Latvia; bronze and ancient iron age.

· Early and middle iron age, residences and grave fields, material and mental culture; early iron age ethnic problems.

· Later iron age, characterisation of age.

· Inhabitants of Kursa, Zemgale, Selia, Latgalls and Livs, residences, burials, material culture.

· Archaeological problems of middle age.

Literature:

1. V. Sedovs.  Balti senatnē. - Rīga, 1992.

2. M.Gimbutiene.  Balti aizvēsturiskajos laikos. - Rīga, 1994.

3. Latvijas PSR arheoloģija. - Rīga, 1974.

4. A. Vasks, B. Vaska, R. Grāvere.  Latvijas aizvēsture. - Rīga, 1998.

5. Latviešu kultūra senatnē. - Rīga 1937.

6. Bp lhtdytq bcnjhbb ,fkncrb[ yfhjljd gj lfyysv fh[tjkjubb b fynhjgjkjubb. - Hbuf> 1980.

7. Uhfeljybc Z.  Kfndbz d (gj[e gjplytq ,hjyps b hfyytuj ;tktpf. - Hbuf> 1967.
Practical restoration (basic course)

ĶPĶ 204

Associated Professor  Mārcis Dzenis

Course description: 2 Credit units; 32 hours (12 lectures, 20 practice)

Control forms: Test

Course content:

· Conservation/restoration (C/R) as multidisciplinary and interprofessional training form, as synthesis of art and science.

· Training system of conservators/restorers (C/R) around the world and in the FCT of RTU; bachelor(s, engineer(s and master(s study curricula, their content. Content of qualification works, drawing up and presentation of thesis. Part and co-partnership of museums, libraries and archives in training process of specialists, solving of C/R problems and preservation of cultural property (CP). Structure, aims and functions of C/R institutes, centres and laboratories. 

· Regulations on C/R certification in Latvia. General qualification demands, characterisation of qualification categories.

· Definition and character of C/R profession, its philosophical aspects and motivation. Ethics of C/R, main problems and aspects.

· Cultural property (CP), movable and immovable CP. External, internal and man-made causes of decay and damage.

· C/R methodology, values assign to CP. Intervention forms: preventive conservation, preservation, conservation, restoration, reproduction, reconstruction, re-evaluation. Notion of authenticity.

· Tools and instruments, main materials, equipment. To-day research methods and facilities. Investigation of artefacts and objects, identification and dating. Photofixatin and documentation. Drawing up of C/R plan, ratification. C/R certificate, its content. 


· C/R literature, governmental and nongovernmental organisations, their functions.

· Visiting of educational establishments, connected with C/R, C/R centres and laboratories, cultural monuments.

Literature:

1. B. M. Feilden.  An Introduction to Conservation of Cultural Property.- UNESCO: Rome, 1979. -83 p.

2. G de Angelis, D,Ossat. Guide to the Methodical Study of Monuments and      Causes of Their Deterioration.- Rome, ICCROM, 1982.

3. E.C.C.O. Professional Guidelines. The Profession and the Code of Ethics. -Brussels, 1993.

4. R. Hordal. The Nordic Schools in Conservation and Training in Conservation in Baltic. In: The 1st Conference for BNR Restorers. Vilnius, 1993, p.14-23.

5. J. Rosvall, S Aleby. Air Pollution and Conservation. Safeguarding Our  Architectural Heritage. - Elsevier, 1988.

6. H. Kuhn. Conservation and Restoration of Works of Art and Antiquities, Vol.1. - Butterworths, 1986. -262 p.

7. European Directory of Training Centres in Heritage Skills and Crafts.- Council of European Publishing, 1995. -309 p.

Crystallography

ĶST 305

Professor  Uldis Sedmalis

Course description: 2Credit units; 32 hours (32 hours)

Control forms: Exam rakstveidā

Course content: 

· Conception about crystalline state of substance. Other aggregative states of substance.

· Space lattice. Elements of space lattice. Crystall structure after principle of space lattice and its experimental evidence. 

· Crystalls and their main properties as result of composition. Anisotropy of crystalls, homogeneity, ability to form polyhedrons. Prevalence of crystalls.

· Conception of symmetry. Symmetrical operations (transformations): rotation, reflection, inversion.

· Symmetry of crystall polyhedrons. Symmetry axis. Symmetry plate. Centre of symmetry or inversion. Inversion axis.

· Increasing theoremes of the main symmetry elements.

· Conception of symmetrically-equal and the only direction.

· Classes of crystall symmetry, their obtaining.  

· Names and designation of crystall classes.

· Division of crystalls in categories and crystall systems.

· Common forms and combinations.

· Rationality law of parametres. Their choice depending on crystall system.

· Face of unit, parametres, indexes and symbols of faces.

· Bravais lattices.

· Translation, axis of garlands and sliding plate of reflection. 230 spatial groups of symmetry.

· Crystall as X-ray diffraction lattice.

· Equation of Wolf-Breg.

· Physical properties of crystalls.

· Cubic and hexagonal arrangement of close-packing beads.

· Radious of atoms and ions. Coordination number of atom. Isomorphism, polymorphism. Morphotrophy.

Literature:

1. Popov G., Safranskij I. Crystallography. Moscow, Nauka, 1972, 365. (in rus.) 

2. Bokij G. Crystall chemistry. Moscow, Nauka, 1971, 400. (in rus.) 

3. Terms of Mineralogy and Crystallography. Riga, Zinatne, 1993, 226. 

Chemistry informatics

ĶTF 302

Associētā Professor Māra Jure

Course description:  2Credit units; 32 hours (16 lectures, 16 laboratories)

Control forms: Course work, Test

Course content:

· Classification of information sources. Chemistry handbooks (Beilstein “Handbuch der organischen Chemie”, Theilheimer, Houben-Weyl, etc.). Refrence literature: “Khimiya”, “Chemical Abstracts”, “Science Citation Index”. Patents. STN International data bases (Online and CD-ROM versions). Information retrieval (printed and electronic sources) - search, systematization, writing of paper. 

· Writing of paper by Microsoft Word, ISIS Draw (or other chemistry software) and Microsoft Excel software. General princips - text and drawing tools, search of text, moving, copying, formatting. Tables - creation, marking, insertion, copying, moving, formatting. Formation of large documents - styles, forms, page breaking, sections, columns, comments, headings, footnotes, page numbering, auto insertion of headings, page layout, content table. Special tools - autotext, revision, annotations, autocorrection, autoformatting. Graphics, diagrams, formulas - importation of pictures and objects, their modification, textboxes. 

· INTERNET resources for chemists.

Literature:

1. Maizell, R.E. How to Find Chemical Information, 3rd ed. John Wiley & Sons, Inc.: New York, 1998, 515 p.

2. Ïîòàïîâ, Â.Ì.; Êî÷åòîâà, Ý.Ê. Õèìè÷åñêàÿ èíôîðìàöèÿ. ×òî, ãäå è êàê èñêàòü õèìèêó â ëèòåðàòóðå. Ìîñêâà, “Õèìèÿ”, 1979, ñ. 304.

3. Šlihta, G.; Šlihta, V. Pamati darbam ar personālo datoru. Apgāds “Mācību grāmata”, 1994, 160 lpp.

4. Palīgs kursu dalībniekiem. Microsoft Word 6.0 ar lappusi Word 7.0 for Windows 95. 5.papildinātais izdevums. Rīga, RTU, 1995.

5. Judrups, J.; Sermone, L.; Strode, M.; Tenis, U. Internet iespējas PC tipa datoru lietotājiem. Rīga, LU, 1996, 100 lpp.

6. Murāne, I. Ar Internet uz tu. “Datortehnika”, 1996, 47 lpp.

Chemistry Experimental Data Analysis

ĶTF 303

Assistant Prof. Ilo Dreijers

Course description: 2Credit units; 32 hours (16 lectures, 16 laboratories)

Control forms:  Test

Course description: 

· This course is based on interactive electronic text book /1/ lessons 1-9.

· Data errors and uncertainty – precision, accuracy, repeatability, reproducibility.

· Histograms, distribution of data and associated parameters. 

· Sample statistics. Correlation.

· Regression analysis. Curve fitting. Multivariate data.

Literature:  

1. TeachMe Data Analysis.

2. I.Dreijers. Eksperimentālās optimizācijas metodes. Mācību palīglīdzeklis.-RPI, 1978. 66 lpp. 

3. Dreijers, P. Vītols. Ķīmijas tehnoloģijas procesu teorijas pamati. - Rīga.: Zvaigzne, 1986.- 228 lpp. 

4. G.E.P.Box, W.G. Hunter, JS. Hunter, Statistics for Experimenters, John Wiley & Sons, 1978. -653 pg.

General Chemistry, part 1

ĶVĶ 112.1

Professor Valdis Kampars

Course description: 5Credit units; 80 hours (48 lectures, 32 laboratories)

Control forms: Exam

Course content:

· Fundamental Ideas of Chemistry ;Matter and Energy. Classification of Matter. Substances, Compounds, Elements, Atoms and Mixtures. Measurements in Chemistry.   Units of Measurement. Chemical  stoichiometry. The mole. Molecular mass. Molecular volume. The gaseous state of matter. The ideal gas low. Gas stoichiometry. Molecular weight of a gas.

· Compound. Empirical , molecular and structural formula: Percent composition of compounds. Determining the formula of a compound. 

· Fundamental Chemical Laws: Law of conservation of mass. Law of definite proportion. Law of multiple proportions.

· Chemical reactions. Reaction stoichiometry: Chemical Equations. Stoichiometric calculations based on chemical equations. calculations involving a limiting reagent. Yields from chemical reactions.

· The development ideas about nature of atoms: Dalton’s atomic theory. Cathode ray. Electrons. Thomson’s models of atom. Radioactivity. The nuclear atom. Electromagnetic radiation. Dual nature of light. The continuous spectrum. The atomic spectrum. The Bohr model. The Heisenberg uncertainty principle.

· The modern view of atomic Structure: The Quantum Mechanical Picture of the Atom. Electron density map. Quantum numbers. Principal quantum number. Azimuthal quantum number. Magnetic quantum number. The spin. Orbital shapes and energies. The Pauli principle. Polyelectronic atoms. The electronic structures of atoms.  The orbital diagram. The Hund’s rule. The valence electrons.

· Periodicity. Periodic law: The periodic table. The groups. The periods. The metals, nonmetals, metlloids. Periodic trends in atomic properties. Atomic radius. Ionization energy. Electron affinity. Electronegativity. Information contained in periodical table.

· Chemical bonds: Bonding – general concepts. Types of chemical bonds. Valence bond theory. Bond polarity. Dipole moments. Covalent bonding. Hybridization and localized electron model. sp3 ,sp2 , sp hybridization.

· The molecular orbital model: σ- and π- bonding molecular orbital and antibonding molecular orbital. Bond order. Bonding in homonuclear and heteronuclear diatomic molecules. The delocalized π- bonding.

· Ionic bond: Binary ionic compounds.

· Intermolecular forces: Dipole-dipole forces. Hydrogen bonding. London dispersion forces.

· An introduction to structures and types of solids: Crystalline and amorphous solids. The lattice. The unit cell. Types of crystalline solids. Ionic, molecular and atomic solids. Structure and Bonding in Crystalline Solids.

· Chemical Thermodynamics: The nature of energy. Chemical energy. Energy changes that accompany chemical changes. The thermodynamic state of a system. State functions. The internal energy. Changes in internal energy. The enthalpy change. Thermochemical equations. Standard molar enthalpies of formation. Law of heat summation (Hess’ law). Spontaneity. Entropy. Second law of thermodynamics. Entropy change. Free energy change. A criterion for spontaneity. Free energy and chemical equilibrium.

· Chemical kinetics: Rates of a chemical reactions. Factors affecting reaction rates. Nature of reactants. The effect of concentration on reaction rate. The rate law. The rate constant. Determining reaction orders. The integrated rate equation. Reaction mechanisms. Collision theory and transition theory. The activation energy. The activated complex. Temperature affecting reaction rates. Catalysts.

· Chemical equilibrium: The equilibrium condition. The equilibrium constant. Heterogeneous equilibrium. Factors that affect equilibrium. Le Chatelier’s principle. The effect of change in concentration. The effect of change in pressure. The effect of change in temperature.

· Properties of solutions: Various types of solutions. Colloids. The dissolving process. Solution composition. Colligative properties of solutions. Osmotic pressure. Lowering of vapour pressure and Raoult’s law. Boiling point elevation. Freezing point depression. Colligative properties of electrolyte solutions. 

· Acids and bases: The nature of acids and bases. Water as an acid and base. The ion-product constant. The pH scale. Acid-base indicators. Equilibrium of dissociation strong acid or base and weak acid or base. Acid (base) dissociation constant. Calculation the pH of strong or weak acid solutions. Acid-base properties of salts. Solutions of acids or base containing a common ion. Buffered solutions. Solubility equilibrium and the solubility product. Precipitation. The Lewis Theory.

· Oxidation-Reduction: The Characteristics of oxidation-reduction reactions. Oxidation states. Oxidation. Reduction. Oxidizing agent. Reducing agent. Balancing Oxidation-Reduction equations. The oxidation state method. The half-reaction method. Oxidation-Reduction potential.

· Metals: General classification. General process of obtaining a metal from its ore. Structure and bonding in metals. General properties of metals. Chemical reactions of metals with water, acids, bases, water solutions of salts. Metal alloys.

· Coordination compounds: Terms in coordination chemistry. Coordination number. Ligands. Bonding in Coordination compounds. Nomenclature. Chemical properties of coordination compounds.

· Electrochemistry. Galvanic cells: Electrodes. Electrode potentials. The construction of simple galvanic cells. The standard hydrogen electrode. Standard electrode potentials. Dependence of cell potential on concentration. The Nernst equation.

· Electrolysis: Electrolytic cell. The electrolysis of molten salts. The electrolysis of water solutions. Cathode reaction. Anode reaction. Faraday’s law of electrolysis. Commercial electrolytic processes. Electrolytic refining and electroplating of metals. 

· Primary and secondary voltaic cells. Batteries: The dry cell. The lead storage battery.

· Corrosion of metals: The electrochemical nature of corrosion. Anodic regins. Chodic regions. Corrosion of iron.

· Prevention of corrosion: Methods for protection of metals against corrosion. Application of a coating. Paint and metal plating. Cathodic protection. Anodic protection.

General Chemistry (Introductory Chemistry), part 2

ĶVĶ112.2.

Professor Valdis Kampars

Course description: 4Credit units; 64 hours (32 lectures, 32 laboratories)

Control forms: Exam

Course content:
· Structural Formulas, Molecular Framework, Functional Groups. Classification, Nomenclature and  Structure of Organic Compounds.
· Alkanes. Conformations. Chemical Properties. The Free Radical Chain Mechanism.
· Cycloalkanes. The Electronic Effects of Substituents.
· Alkenes.
· Mechanisms of organic Reactions. Alkynes.

· Aromatic Compounds

· Organic Halogen Compounds
· Alcohols, Phenols and Ethers

· Aldehydes and Ketones

· Carboxylic Acids and Their Derivatives

· Amines and Related Nitrogen Compounds

· Amino Acids.

· Heterocyclic Compounds.

· Synthetic Polymers.

· Lipids and Detergents

Literature:

1. H.Hart, D.J.Hart, L.E.Craine. Organic Chemistry. A Schort Course. Houghton Miflin company, 1995.pp 519. 

2. I.Meirovics.Organiskā ķīmija, Rīga, Zvaigzne 1992,525 lpp.

3. О.Нейланд. Органическая химия, Москва, ВШ,1990, с.751.  
4. 4.Laboratorijas darbi ķīmijā./ v. Kampars, A.Blūms,V. Brunere, L.Kamzole,  - R., 1994, 190 lpp.,

5. 5.L.Kamzole, v. Kampars , A.Blūms.  Ķīmija. - Krauklītis, 1997, 180 lpp.,

6. 6.D.Cēdere, J.Logins. Organiskā ķīmija, Rīga, Zvaigzne ABC, 1996, 384 lpp..

Industrial Organic Chemistry

ĶVĶ 304

Professor Valdis Kampars

Course description: 3Credit units; 48 hours (24 lectures, 24 laboratories)

Control forms: Exam

Course content:
· Sources of Energy and Raw Materials. Synthesis Gas. C1-units.

· Alkenes.

· Alkynes. 1,3-Diolefins.

· Oxidation Products of ethylene.

· Acetic Acid.

· Alcohols

· Components for Polyamides

· Propene Conversion Products

· Isolation of Aromatics. Phenol. Dihydroxybenzenes.

· Aniline. Diisocyanates.

· Phthalic Anhydride. Terephtalic Acid.

· Development and Characteristics of the Chemical Sector in Latvia

Literature:

1. K.Weissermel, H.J.Arpe. Industrial Organic chemistry, 1993, VCH, p.457

Industrial Inorganic Chemistry

ĶVĶ 305

Assistant Prof.  Jānis Vaivads

Course description: 3 Credit units; 48 hours (24 lectures, 24 laboratories)

Control forms: Exam

Course content: 

· Water treatment and supply

· Hydrogen, hydrogen peroxide, inorganic peroxides

· Nitrogen, ammonia, hydrazine, hydroksilamine, nitric acid

· Phosphorus, sulphur

· Halogens and their compounds

· Fertilisers (N-, P-, K-)

· Synthetic and natural fillers and pigments

· Inorganic fibres

· Nuclear fuel and nuclear waste treatment

· Silicate industries

· Row materials for inorganic production and development of ceramic industries in Latvia

· R&D on the branch in Latvia, outlook in the modern Europe

Literature:

1.  K. H. Büchel, H.-H. Moretto, P. Woditsch. Industrielle Anorganische Chemie. Dritte, vollst(ndig (berarbeitete Auflage. Willey-VCH Verlag GmbH, Weinheim, 1999. 676 S.

2.  W. Büchner, R. Schliebs, G. Winter, K.H. Büchel. Industrielle Anorganische Chemie. Verlag Chemie GmbH, Weinheim, 1992. 645 S.

Introduction in Chemical Engineering

ĶVT106

Assistant Prof. Jānis Lemba

Course description: 2 Credit units; 32 hours (32 lectures)

Control forms: Exam

Course content: 

· industry in the World and Latvia economics.

· Row material base. Energy sources. Technology and economy.

· Material and energy flow sheets. Flow sheet analysis, cycles.

· Environment, tehnology and man. Pollution sources. Hazardous wastes. Air, water, and soil protection. Row material cpmplex and rational usage.

Literature:

1. I. Dreijers, P. Vītols. Ķīmijas tehnoloģijas teorētiskie pamati. Rīga: Zvaigzne, 1986. 227 lpp.

Fluid Flow, Heat and Mass Transfer

ĶVT 204

Assistant Prof.  Jurijs Ozoliņš

Course description: 6 Credit units; 96 hours (48 lectures, 16 practice, 32 laboratories) 

Control forms: Exam

Course content:

· Hydraulics. Hydrostatics. Euler's equations. Flow of fluids. Reynold's number. Bernouli's equation. Pressure losses. Discharge from tanks. Particle movement in fluid. Particulate layer.

· Heat transfer. Heat conductivity one dimensional problems. Convection – differencial equation and similarity. Main cases – without and with phase transfer, inside and outside of tubes. Radiation. Complex heat transfer through the wall.

· Mass transfer. Statics. Phase equilibrium. Material balance and Operational line. Diffusion and mass transfer kinetics – main equation, driving force, number of transfer units. Mass transfer for solid – liquid and solid – gas systems.

Literature: 

1. A. Г. Касаткин, Основные процессы и аппараты химической технологии. M., Химия, 1971. 784 стр.

2. L. Osipovs. Ķīmijas tehnoloģijas pamatprocesi un aparāti. R., Zvaigzne, 1991. 679 lpp.

3. Ch.J. Geankoplis. Transport Processes and Unit Operations. Prentice Hall, 1993. 921pg.

Unit Operations

ĶVT 309

Assistant Prof.  Jurijs Ozoliņš  

Course description: 4 Credit units 64 hours  (24 lectures, 16 practice, 24 laboratories) 

Control forms: Course work, Exam

Course content:

· Transportation of fluids. Pumps, ventilators, and compressors.

· Nonuniform system separation – sedimentation, filtration, centrifugation processes and equipment.

· Heat exchangers. Combustion.

· Absorbtion processes, equipment, design.

· Distillation processes.

· Drying – convection, radiation and conductivity dryers. Wet air.

· Extraction in solid-liquid and liquid-liquid systems.

1. Literature:

2. A. Г. Касаткин, Основные процессы и аппараты химической технологии. M., Химия, 1971. 784 стр.

3. L. Osipovs. Ķīmijas tehnoloģijas pamatprocesi un aparāti. R., Zvaigzne, 1991. 679 lpp.

4. Ch.J. Geankoplis. Transport Processes and Unit Operations. Prentice Hall,1993. 921 pg.

Chemical Reaction Engineering

ĶVT 310

Assistant Prof.  Jānis Lemba

Course description: 3 Credit units; 48 hours (24 lectures, 24 laboratories)

Control forms: Exam

Course content:  

· Homogeneous chemical processes and reactors. Experimental determination of rate laws. Simple and complex reactions, rate laws. Ideal reactors -- plug flow, ideal mixing in continuous ans batch mode. Real reactors - axial diffusion and tanks in series. Operational stability.

· Heteregeneous noncatalitic processes and reactors. Rate laws. Diffusion and kinetic region. Reactor types.

· Heterogeneous catalitic processes and reactors. Role of catalysts. Kinetic equations and reaction rate. Process limiting stage. Experimental methods for model determination. Reactor types.

Literature:

1. J. Lemba. Ķīmiskie procesi un reaktori. Rīga, 1999.- 415 lpp.

2. Scott Fogler. Elements of Chemical Reaction Engineering. Prentice Hall Int., 1992. 838 pg.

3. З. М. Царева Основы теории химических реакторов. М.: Высшая школа, 1997. 624 стр

Process Modeling

ĶVT 312 

Assistant Prof. Ilo Dreijers

Course description: 3 Credit units; 48 hours (24 lectures, 24 laboratories)

Control forms:  Course work, Exam

Course content: 

· Modeling basics, classification of models, systems, elements, and hierarchy.

· Material and heat balances for steady state processes. 

· Balance equation system analysis and solving.

· Flow diagrams: serial and parallel connection, bypass, purge, recycle. Decomposition of flow sheet.

· Residence Time Distribution (RTD) models: ideal mixing, plug flow, longitudinal diffusion, combined RTD models, model parameter estimation.

· Problem solving using QuickBasic, Eureka, Matlab.

1. Literature: 

2. I. Dreijers. Kompjūteri ķīmijas tehnoloģijā. Rīga: RTU, 1992. 211 lpp.

3. I. Dreijers, I. Riekstiņa. Inženierķīmiskie modeļi un skaitliskās metodes. Laboratorijas praktikums. Rīga: RTU. 1996. 134 lpp.

4. I. Dreijers, P. Vītols. Ķīmijas tehnoloģijas teorētiskie pamati. Rīga: Zvaigzne,1986. 227 lpp.

Additional textbooks:

1. Roger G. E. Franks. Modeling and Simulation in Chemical Engineering. Wiley-Interscience, 1972. 409 pg.

2. Morton M. Denn. Process Modeling. Longman Scientific & technical, 1986. 321 pg.

Professional studies and Graduate studies

Metal - Material Science

ĶNF 401

Assistant Professor Modris Drille

Course description: 5 Credit units; 80 hours (32 lectures, 16 practice, 32 laboratories)

Control forms: exam

Course content: 

· Themes of lectures are: Annotation of course’s content. Metal in Latvia, metal’s use in old historical age. Archaeological excavation’s things from iron and other metals. Physical and chemical properties of the metals and other compounds. Metallic things purification, reconstruction and preservation. 

· During laboratory works will be provided: acquainting with metal chemical properties, their corrosion and protection’s methods from corrosion.   

· Methods of knowleges checking: colloguys and practical works.

Literature: 

1. G. Rumba, S. Apinitis, M. Drille. Laboratory works descriptions in the laboratory of inorganic chemistry (in Latvian). RPI edition 1987. g. , 44. lpp.- Library of RTU, Faculty of chemical technology, 50 exemplars.

2. Chemistry for higher school’s engineer-technical specialities (in Latvian). / V. Brunere, L. Kamzole, A.Blums, J.Kacens . Rīga, Zvaigzne, 1980. and 1986. year, Scientific library of RTU, 50 exemplars.

3. Conspectus of lectures is in manuscript, partly printed, prepared using books:

4. H.J.Plenderleiht. The conservation of antiquities and works of art. Part II. Metals. London. Oxford University Press, 1994. - 291 p.

5. J.Ashurt, N.Ashurt, G.Wallis, D.Toner. Practical building conservation. Vol.4. Gower Technical Press, 1991. - 129 p.

6. M.K.Nikitin, E.P. Melnikova. Chemistry in the restoration. (in Russian) , Leningrad, “Chemistry”, 1990. - 304 p.

Electrochemistry

ĶNF 502

Assistant Professor Svetlana Čornaja

Course description: 3Credit units; 48 hours (32 lectures, 16 practice)

Control forms: test

Course content:

· Electronic and ionic conductors. Ohm’s law. Electrolytes, electrodes and electrochemical cells. Faraday’s laws.

· Electrolyte theory.

· Electrochemical systems thermodynamics. Interface electrode – electrolyte conditions of equilibrium.

· Electrochemical systems structure (electric double layer). Electrocapilarry phenomena. Electric double layer models.

· Electrochemical kinetics. Electrodes polarisation. Stages of electrochemical processes. Modes of polarisation (overvoltage). Electrochemical processes rate.

· Electrolysis (practical application).

· Metal corrosion. Electrochemical corrosion.

· Chemical electric current sources, main characteristics.

Literature:

1. Б.Б.Дамаскин, О.А.Петрий. Электрохимия М., Высшая школа, 1987, 295с.
2. J.O’M. Bockris, A.K.N. Reddy. Modern electrochemistry. New York, Plenum, 1970, 303p.

3. Allen J. Bard, Larry R. Faulkner. Electrochemical methods. Fundamentals and Applications. New York, John Wiby and Sons, 1980, 718p.

4. Б.С. Багоцкий. Основы электрохимии. М., Химия, 1988, 400с.
5. J. Balodis. Praktiskie darbi fizikālajā ķīmijā. Rīga, Zvaigzne, 1975., 2d., 246 lpp.

6. P.W. Atkins. Physical Chemistry, New York, W.H. Freeman and Company, 1986, 857p.

7. Прикладная электрохимия. Под. ред. Н.Т. Кудрявцева, М., Химия, 1975, 551с.
8. В.Н.Варыпаев, М.А. Дасоян, В.А.Никольский. Химические источники тока. М., Высшая школа, 1989, 231с.
Environmental Chemistry and Technology

ĶNF 503

Assistant Professor Sarma Valtere

Course description: 2Credit units; 32 hours (32 lectures)

Control forms: test

Course content: 

· General principles of the environmental chemistry. Principles of the environmental toxicology. 

· Characteristics of the biogenic chemical elements, micro- and macroelements. 

· Chemical and physico-chemical processes in diferent spheres. The living processes and the bio-geo-chemical cycles. 

· How society interacts with natural material flows - global antropogenic flows: the unbalanced carbon cycle, the increased nitrogen, phosphorus and sulphur flows. 

· The main xenobiotics: heavy metals, radionuclides, synthetic organic substances. Response to xenobiotics: chemical carcinogenesis and mutagenesis.

· Air pollution: the main antropogenic pollutants. Photochemical chain reactions, photochemical smog. Depletion of stratospheric ozone. Climatic changes. Acidification of environment.

· Water and land pollution. Charakteristics of natural water resources. Sources of water pollution: municipal sewage, industrial wastewaters.

· Pollution controle: pollution prevention in the sources (cleaner technologies, alternative row materials) purification of flue gases, wastewater treatment, waste disposal and recycling, treatment of hazardous waste.

Literature: 

1. M. Klavins. Environmental Chemistry. Chemical Pollutants and their cycles (In Latvian). University of Latvia, Riga, 1996, 298 p.

2. S. Valtere. Water chemistry (In Latvian). Riga Politechnical Institute, 1987, 66 p.

Further Readings:

1. S.F.Zakrzewski. Principles of Environmental Toxicology. American Chemical Society, Washington, DC, 1991, 270 p.

2. S.Karlsson, C.Azar, G.Berndes, J.Holmberg, K.Lindgren. Man and Materials Flows. The Baltic University Programme A Sustainable Baltic Region, Booklet N 3, Uppsala Publishing House, 1997, 52 p.

Chromatographic METHODS OF ANALYSIS

ĶNF 514

Associated Professor  Augusts Ruplis

Course description: 2 Credit units; 32 hours (32 laboratories) 

Control forms: test

Course content: 

· Origination and development of chromatography

· Classification of chromatographic methods 

· Principle of crhomatography 

· Chromathography on solid phase  

· Gas-solid ghromatography

· Liquid-solid chromatography 

· Ion-exchange chromatography  

· Thin-layer and paper chromatography 

· Bonded phase chromatography 

· Chromatography on liquid phase  

· Gas- liquid chromatography 

· Liquid-liquid chromatography

· Size-exclusion chromatography 

Literature:

1. A. Ruplis Chromatography  

2. B. A. Aivazovskij Vvedenije v hromatografiju , Moskva, Visšaja Škola,1983, 240 

3. C. F. Pool, S.K. Pool Chromatography Today, Amsterdam, Elsevier, 1998, 1026 

4. K.A. Rubinson, J. F. Rubinson Instrumental Analysis, London, 2000, 840 

5. J.H. Kennedy Analitical Chemistry Principles, New York, Saunder College Publishing, 1990, 936 (713-782)    

Stereochemistry

ĶOĶ 416

Professor Ojārs Neilands.

Course description: 4 Credit units; 64 hours ( 32 lectures, 32 practice).

Control forms: 2.eksāmeni.

Course content: 

· Configuration and conformation of molecules. Chirality. Enantiomers and diastereomers. Stereochemical nomenclature. 

· Asimmetric atoms of tetrahedral configuration (C, Si, N, P, S). Molecules with two and more asimmetric centra. Chiral axis and chiral plane.

· Racemates and their resolution.

· Stereoselectivity in chemical reactions.Stereospecific reactions.Enantiomeric excess.

· Prochirality. Enantiotopic and diastereotopic ligands and faces.

· The conception of stereodifferentiation . Induction of stereoselectivity.

· Stereoselective formation of bond C-H in protonation, hydrogenation, reduction, hydride ion transfer reactions.

· Stereoselective formation of bond C-C in alkylation, nucleophylic addition, pericyclic reactions.

· Stereoselective formation of bond C-O in epoxidation and dihydroxylation reactions.

· Stereoselective formation of bond C-N in aziridination and aminohydroxylation reactions.

· Stereoselective synthesis and racemates kinetic resolution, a comparison of methods and practical use.

Literature: 

1. D.V.Gjnfgjd. Cnthtj[bvbz. -Vjcrdf: {bvbz.- 1988. - 463 cnh.

2. Yjvtyrkfnhyst ghfdbkf B?GFR gj [bvbb> Njv 3  Jhufybxtcrfz [bvbz   Dscjrjvjktrekzhyst cjtlbytybz  Gjkenjv 2.- Vjcrdf:  DBYBNB> 1983.- cnh. 5 - 118 .

3. V. Yjuhflb. Cnthtjctktrnbdysq  cbyntp.- Vjcrdf: Vbh> 1989.- 406 cnh.

4. E.L.Eliel, S.H.Wilen, L.N.Mander.- Stereochemistry of Organic  Compounds. New-York: John Wiley&Sons, 1994.- 1267 p. 
5. Atta-ur-Rahman, Z.Shah. Stereoselective Synthesis in Organic Chemistry Berlin, New-York: Springer Verlag, 1994.- 522 p.

Physical Methods of the Investigation of Chemical Compounds

ĶOĶ 427

Professor  Raimonds Valters

Course description: 2Credit units, 32 hours (16 lectures, 16 practice)

Control forms: Exam

Course content: 

· General principles of the physical methods of the investigation of chemical compounds. Classification of the methods. Electromagnetic radiation and its interaction with the substance.  

· Optical spectroscopic methods: molecular electronic absorption spectroscopy, molecular luminescence, infrared and Raman spectroscopy, atomic emission and absorption spectroscopy. Chirooptical methods: polarimetry and optical rotation dispersion.  

· Radio spectroscopic methods:1H and 13C nuclear magnetic resonance spectroscopy. Resonance phenomenon. 1H and 13C chemical shifts, 1H,1H spin-spin coupling. Electron spin resonance spectroscopy.

· Ionization methods: mass spectrometry.

· X-ray diffraction structure analysis.

Literature:

1. G.W.Ewing. Instrumental methods of chemical analysis. 5th ed. McGraw-Hill, New York, 1985 (Russian translation, 1989)

2. R.Valters. Applications of infra-red spectroscopy to the structure analysis of organic compounds (In Latvian). Riga Technical University, 1990, 81 p.

3. R.Valters. Applications of nuclear magnetic resonance spectroscopy to organic chemistry (In Latvian). Riga Technical University, 1991, 110 p.

4. R.Valters. Applications of electronic absorption spectroscopy to organic chemistry (In Latvian). Riga Technical University, 1992, 81 p.

5. R.Valters. Applications of mass spectrometry to organic chemistry (In Latvian). Riga Technical University, 1993, 105 p.

6. R.M.Silverstein, G.C.Bassler, Th.C.Morrill. Spectrometric identification of organic compounds. 3rd ed. Wiley, New York, 1974 (Russian translation 1977)

Spectroscopic Data Tables:

1. A.J.Gordon, R.A.Ford. The Chemist's companion (A Handbook of practical data, techniques and references). Wiley, New York, 1972 (Russian translation 1976) 

2. E.Pretsch, Th.Clerc, J.Seibl, W.Simon. Spectral data for structure determination of organic compounds. 2nd ed., Springer, London, 1989.

Problem Books:
1. L.D.Field, S.Sternhell, J.R.Kalman. Organic Structures from Spectra. 2nd ed., Wiley, Chichester, 1995.

Further Readings:
1. E.A.V.Ebsworth, D.W.H.Rankin and S.Cradock. Structural methods in inorganic chemistry. Blackwell Sci. Publ., Oxford, 1987.

Physical Methods of the Investigation of Organic Compounds

ĶOĶ 428

Professor  Raimonds Valters

Course description: 3Credit units, 48 hours (32 lectures 16 practice)

Control forms: Exam

Course content: 

· Theoretical and practical application of the  physical methods in organic chemistry. Classification of the physical methods. Spectroscopic methods and their classification.

· Electronic Absorption Spectroscopy. Background of the theory of electronic spectra. Electron transitions and their classification. Molecular electronic levels of diatomic molecule. Morse function and Franck-Condon principle. Beer-Lambert rule. Solvent influence on the wavelength and the intensity of absorption bands. Solvatochromy. UV/VIS-spectrometers and their schematic design. Electronic spectra and structure of organic compounds. Olefins and polyenes. Arenes. Application of the UV/VIS spectroscopy in the quantitative determination of organic compounds and in the determination of chemical equilibrium constants.

· Infrared Absorption Spectroscopy. Molecular vibrations and rotations. Basic principles and selection rules. IR spectrometers and their schematic design. Sample preparation and spectrum measurements in gaseous, liquid and solid phase and in solutions. Overview of the characteristic absorption of the chemical bonds. The influence of the molecular structure on the C=O group vibration band wavenumber and intensity (dependence on bond angle, electronic effects of the substituents, intramolecular dipole-dipole interaction, intramolecular hydrogen bonding). OH and NH bond absorption, intra- and intermolecular hydrogen bonding.

· Nuclear Magnetic Resonance Spectroscopy. The resonance phenomenon (quantum mechanics model). Schematic design of NMR spectrometer, continuous wave and Fourier transform spectra. 1H-NMR. Sample preparation and measurements of spectra. Information from NMR spectra: chemical shifts, spin-spin coupling constants, signal intensities. 1H-chemical shifts. The influence of molecular structure on chemical shift: electronic effects of substituents, magnetic anisotropy of the neighboring groups, ring currents, intermolecular interactions - hydrogen bonding and solvent effects. Empirical correlations for predicting chemical shifts. Use of shift reagents. Spin-spin coupling. Classification of spin systems. First order and second order spectra. Interpretation of spin-spin coupling in first order spectra. Influence of the molecular structure on the 1H,1H coupling constants. Geminal, vicinal and long-range couplings. 13C,1H coupling constants. Double resonance experiments (spin decoupling). Application of the nuclear Overhauser effect. Dynamic NMR spectroscopy. Exchange processes and measurements of their rate constants. Complete line shape analysis. 13C-NMR. Spin decoupling experiments: 1H broad band decoupling, gated decoupling, 1H off resonance decoupling.

· 13C chemical shifts, effects of substiuents, SYMBOL 103 \f "Symbol"-effect. Empirical correlations for predicting chemical shifts: alkanes, alkenes, alkynes, arenes etc. 13C,13C coupling constants. Spin lattice relaxation of 13C nuclei. Pulse Fourier transform experiments, their advantages. Background of two-dimensional NMR experiments.

· Mass spectrometry. The principle and the schematic design of mass spectrometer. Sample injection systems. Ionization methods. Fragmentation of organic compounds. The resolving power of mass spectrometer. Molecular ion and its relative stability. Isotopes and the elemental composition of molecular ions (M + 1, M + 2). Classification of the main fragmentation reactions of organic compounds. SYMBOL 115 \f "Symbol"-Bond cleavage, the rearrangements with hydrogen atom migration (McLafferty rearrangement), carbon skeletal rearrangements. Metastable ions. Fragmentation associated with main classes of organic compounds. Alkanes and cycloalkanes. Alkenes and cycloalkenes. Arenes. Alkanols, phenols. Ethers. Aldehydes and ketones. Carboxylic acids and their derivatives. Amines. Nitroderivatives. Haloalkanes. The characteristics of chloro and bromo containing doughtier ions. Aromatic heterocycles.

· Problems. The determination of the molecular structure from the UV-VIS, infrared, 1H and 13C- NMR, mass spectra and  the molecular  formula.

Literature:

1. R.Valters. Applications of infra-red spectroscopy to the structure analysis of organic compounds (In Latvian). Riga Technical University, 1990, 81 p.

2. R.Valters. Applications of nuclear magnetic resonance spectroscopy to organic chemistry (In Latvian). Riga Technical University, 1991, 110 p.

3. R.Valters. Applications of electronic absorption spectroscopy to organic chemistry (In Latvian). Riga Technical University, 1992, 81 p.

4. R.Valters. Applications of mass spectrometry to organic chemistry (In Latvian). Riga Technical University, 1993, 105 p.

5. R.M.Silverstein, G.C.Bassler and Th.C.Morrill. Spectrometric identification of organic compounds. 3rd ed. Wiley, New York, 1974 (Russian translation, 1977)

6. H.Günther. NMR spectroscopy. An introduction. Wiley, Chichester, 1980 (Russian translation, 1984)

7. M.Hesse, H.Meier and  B.Zeeh. Spectroscopic methods in organic chemistry. G.Thieme Verlag, Stuttgart, 1997.

8. D.W.Brown, A.J.Floid and M.Sainsbury. Organic spectroscopy. Wiley, Chichester, 1988.

Spectroscopic Data Tables:

1. A.J.Gordon, R.A.Ford. The Chemist's companion (A Handbook of practical data, techniques and references). Wiley, New York, 1972 (Russian translation, 1976) 

2. E.Pretsch, Th.Clerc, J.Seibl, W.Simon. Spectral data for structure determination of organic compounds. 2nd ed., Springer, London, 1989.

Problem Books:
1. L.D.Field, S.Sternhell, J.R.Kalman. Organic Structures from Spectra. 2nd ed., Wiley, Chichester, 1995.

2. E.Pretsch, J.Seibl, A.Manz, and W.Simon. Aufgabensammlung zur Strukturaufklärung organischer Verbindungen mit spektroskopischen Methoden. Springer, Berlin, 1985.

Further Readings:

1. H.Friebolin. Basic one- and two-dimensional NMR spectroscopy. 2nd  ed., VCH, Weinheim, 1993. 
Organic chemistry for biomaterial technology.

ĶOĶ 429
Professor  Imants Meirovics

Course description: 2 Credit units; 32 hours (16 lectures, 16 practice)  

Control forms: exam

Course content: 

· Tasks and steps of development of organic chemistry in the field of biomaterial technology.

· Carbohydrates. Biopolymers containing carbohydrates. Monosaccharides. Glycosides. Oligosaccharides. Polysaccharides. Glycoproteins.

· Amino acids. Stereochemistry of amino acids. Peptide bonding.

· Nucleic acids. Structure and conformation of nucleic acids. Synthesis of nucleic acids. Chemical modification of nucleic acids. Modification of  residues of carbohydrates. Polyribonucleotides. Nucleoproteides. Nucleic acids role in replication, transcription and translation. Genes engineering. Joining of nucleotide units in DNA. Transformation, transfiction, selection.

· Proteins and peptides. Proteins and peptides structures. Peptides cleavage. Sequencing of amino acids. The Edman degradation, automated and enzymatic method. Mas spectroscopic method. Protein and peptide synthesis. Protein and peptide chemical modification.

· Enzymes. Immune systems in proteins. Proteins as hormones. Peptide biological role. Peptides - immunity regulators.

· Biological membranes. Lipids of membranes. Molecular organization of biological membranes. Membrane biogenasis.

· Lipids. Constitution of lipids. Classification: fatty acids, phospholipids, glycolipids. Lipids structure. Lipids synthesis.

· Lon molecular bioregulators. Alkaloids. Vitamins. Terpenes. Steroids. Antibiotics. Prostaglandins. Pesticides.

Literature:

1. I. Meirovics. Organic chemistry.- Riga: Zvaigzne, 1992.-524. ( latvian ).

2. O. Neilands. Organic chemistry. -Riga: Zvaigzne, 1977.-p.797. ( latvian ).

3. O.Ya. Neiland. Organic chemistry.- Moscow: Vishaya schkola, 1990. - p.750 ( russ ).

4. J.A. Ovchinnikov. Bioorganic chemistry.- Moscow: Praschveshenie, 1987.-p.815 (russ).

5. T.T. Berezov, B.F. Korovkin. Biological chemistry.- Moscow: Medisina, 1990.- p.543 (russ).

6. Tacuo Oon, Eisaku Isuka et.al. Biopolymers.- Moscow: Mir, 1988. - p.544 ( russ ).

7. N.A. Tjukavkina, J.I. Baukov. Bioorganic chemistry.- Moscow: Medisina, 1991.-p.528 (russ ).

8. Laboratory investigations in bioorganic chemestry. Edited by N.A. Tjukavkina.- Moscow: Medisina, 1985. - p.256 ( russ ).

9. G. Zubay. Biochemistry.- New York: Macmillan Publishing Company, 1988 - p.810

10. Thomas M. Devlin. Textbook of Biochemistry. - New York: John wiley & Soks, 1986 -p.850

Organic Compounds for Optics and Electronics

ĶOĶ 523

Professor Ojārs Neilands

Course description: 2 Credit units; 32 hours (16 lectures, 16 practice).

Control forms: test.

Course content: 
· Basic principles of feasibility to use organic compounds in electronics and optics. 

· Transformation of organic compounds into materials for electronics and optics.

· Organic semiconductors and their physical properties. Organic compounds and assemblies of organic compounds characteristic of semiconducting properties.

· Organic metals and superconductors. Organic compounds and assemblies of organic or inorganic compounds capable to form metallic state in solid substance.

· Organic compounds characteristic of non linear optical effects. Constitution factors which determine large hyperpolarizability of molecules. Photorefraction.

· Materials and devices for electroluminicsence.

Literature: 

1. Siliņš E. Organiskie pusvadītāji. - Rīga: Liesma, 1968. -  80 lpp.

2. Eiduss J., Siliņš E. Fotonika. - Rīga: Liesma, 1974. - 128 lpp.

3. Симон Ж., Андре Ж.-Ж. Молекулярные  полупроводники. - Москва: Мир, 1988. - 342 c.

Additional literature
4. Organic Conductors: Fundamentals and applications / ed. by J.-P. Farges. - New York:      Marcel Dekker Inc.,1994. - 854 p.

5. Electrical and Related Properties of  Organic Solids / ed. by R.W.Munn, A.Minewicz,   B.Kuchta. - Dordrecht: Kluwer Academic Publishers, 1997. - 450 p.

6. Miller J.S., Epstein A.J. Organic and Organometallic Molecular Magnetic Materials—Designer Magnets //Angew. Chem. Int. Ed. Engl. -1994. - Vol.33. -  P. 385-415.

7. Marder S.R., et al. Large First Hyperpolarizabilities in Push-Pull Polyenes by  Tuning of the Bond Length Alternation and Aromaticity // Science. -1 994. - Vol.263. -P. 511-514.

8. Garito A., Rui Fang Shi, Wu M. Nonlinear  Optics of Organic and Polymer Materials // Physics Today. - 1994. - May. - P. 51-57.

9. Luping Yu, Wai Kin Chan, Zhonghua Peng, Ali Gharavi. Multifunctional Polymers Exibiting Photorefractive Effects // Acc. Chem. Res. - 1996. - Vol.29. - P.13-21.
Supramolecular Organic Chemistry

ĶOĶ 524

Professor  Raimonds Valters

Course description: 2Credit units; 32 hours (16 lectures, 16 practice)

Control forms: test

Course content: 

· Supramolecular chemistry (supramolecular science) as interdisciplinary subject.

· Main functions of the supramolecular structures, non-covalent intermolecular interactions.

· Podands, coronands (crown ethers), cryptands and spherands. Methods of synthesis of macrocyclic ligands. Properties of crown compounds,  their polarity, its inversion  and solubility in hydrophilic and lipophilic media. Host  guest complexes of crown ethers with metal cations, their stability and formation selectivity. Topology of macrocyclic ligands. Podates,  coronates and cryptates. Complexes with molecular cations, chiroselective complex formation. Complexes with anions and neutral guest molecules.

· Use of crown compounds in organic synthesis: activation of anions, phase transfer catalysis, influence of cation complexation on the reactivity of ambidentate  anions, influence of crown compounds on the mechanism of (,(-elimination. Stereodifferentiation reactions with chiral macrocyclic ligands.

· Use of crown compounds for chemical analysis. Selective ion extraction, ion-exchange chromatography, ion-selective electrodes, selective carrier induced transport of ions through  membranes. Chromoionophores and fluoroionophores.

· Multi-nuclear host guest complexes. Macrobicyclic binuclear cryptates. Lateral macrobicyclic cryptates. Binuclear cryptates of cylindrical macrotricyclic ligands. Speleands.

· Siderophores. (-spherands and (-prismands, deltaphane and their complexes with metal cations. Catenanes, catenands and catenates. Cyclodextrins, their use in organic chemistry and biochemistry. Cycloveratrilenes. Calixarenes. Carcerand. Dendrimers, their synthesis  and applications. Clathrates (inclusion compounds, their applications. Liquid crystals. Thermotropic and liotropic liquid crystalline structures. Smectic, nematic and holesteric liquid crystalline structures. Applications of liquid crystals

Literature:

1. R.Valters. Supramolecular Chemistry. An Introduction. (In Latvian). Riga Technical University, 1997, 78 p.

2. F.Vögtle. Supramolecular Chemistry. An Introduction. Chichester: Wiley,  1991, 337 p.

3. Host Guest Complex Chemistry Macromolecules. Synthesis, Structures, Applications. Editors F.Vögtle and E.Weber. Translated in Russian. Moscow: Mir, 1988, 511 p.

Further Readings:

4. D.J.Cram and J.M.Cram. Container Molecules and Their Guests. Cambridge: Roy. Soc. Chem., 1994, 223 p.

5. C.D.Gutsche. Calixarenes. Cambridge: Roy. Soc. Chem. 1989, 223 p.

6. J.M.Lehn. Supramolecular Chemistry. Concepts and Perspectives. Weinheim:VCH, 1995, 271 p.

Quantum chemistry

ĶOĶ 525

Associated Professor  Māris Utināns

Course description: 3 Credit units;32 hours (24 lectures, 16 laboratories)

Control forms: exam

Course content: 

· Introduction in quantum chemistry.

· Models of molecules. Geometry of molecules, bonds lengths and angles between bonds. Physical methods for geometry determination. 

· Calculation methods of chemical compounds. Molecular mechanic and quantum chemistry. Possibilities to solve the Scrodinger’s equation. Born`s - Openheymer approach.

· Molecular mechanics.

· Born-Openheymer surfaces. Model of molecular mechanics. Functions of potential energy. Force fields. Deformations of bonds, unvalent interactions, torsial energies. Van-Der Vals potentials. Parametrization .

· Force fields for conjugated systems. Minimization of energies. Change of conformations, molecular dynamics.

· Quantum mechanics.

· Wave function for system. Born - Openheymer approach. Energy quantization.Schrodinger’s equation. Operators. Wave function and its physical interpretation. Properties of wave functions. Orbitals, their types and energies. Atomfunctions and atomic orbitals. Formation of molecular orbitals. Wave functions for two center systems. Functions and coefficients. Variation method. Multicenter systems. MO methods. Ab initio methods. Base functions. Slater type functions, Gaus type functions. Ruthan equation.

· Semiempirical methods. LKAO MO. SCF methods. MNDO, MNDOC, AM1, PM3 versions. INDO, MINDO, MINDO/3 versions. CNDO, CNDO/2, CNDO/S, ZINDO/S versions.

· HMO. Calculations of conjugated systems using the Hyckel’s method. MO for ethylene, butadiene, arenes. Aromaticity. Parametrization of HMO. Problems of heteroatoms. Extended Hyckel’s method. Pariser’s-Parr’s-Pople’s (PPP)methods. Electronegativities. Overlap integrals.

· Theories of chemical bonds. Bond’s energies, bond’s orders, bond’s lengths, conjugation and hyperconjugation. Ionization potentials. Charge density distribution in molecule. Localized and delocalized MO. Frontal MO. Use of FMO theory.

· Potential energy surfaces. Local and global minimums, conformations change, activation energies, direction of reactions. 

Literature: 

1. Cnhtqndbpth ". Ntjhbz vjktrekzhys[ jh,bn lkz [bvbrjd-jhufybrjd% Gth. c fyuk.#Gjl htl. V.T. Lznrbyjq. V.%Vbh 1965> 435 c.

2. <ehrthn E.> "kkbyl;th Y.K. Vjktrekzhyfz vt[fybrf.-V.% Vbh 1986

3. Rkfhr N. Rjvg/nthyfz [bvbz% Gth. c fyuk.#Gjl htl. D.C. Vfcnh/rjdf b lh. V.% Vbh 1990> 384 c.

4. L/fh V.> Ljuthnb H. Ntjhbz djpveotybq vjktrekzhys[ jh,bnfktq d jhufybxtcrjq [bvbb% Gth. c fyuk.#Gjl htl. K.F. Zyjdcrjq. V.%Vbh> 1977>

The selected chapters of biochemistry

ĶOS 410

Assistant Professor  Inta Strakova

Course description: 2 Credit units (16 lectures, 16 semināri)

Control forms: test

Course content:

· The cell – the fundamental unit of life. Major components of the cell. Small  and macrobiomolecules, the cell organelles. Difference of biochemical reactions from ordinary chemical reactions. Organization and regulation of biochemical  reactions. 

· Carbohydrates and their derivatives. Amino acids, peptides and proteins. Lipids. Structure and assembly of  biological membranes. Nucleotides and nucleic acids. Enzymes  -  structure and function.

· Overview of metabolism  - catabolic  and anabolic pathways. Glycolysis, gluconeogenesis and the pentose phosphate pathway. The tricarboxylic acid cycle. Electron transport and the production of ATP. Catabolism of lipids. Protein  degradation. Nitrogen removal  from amino acids. Transamination and oxidative deamination. The urea cycle.

· Overview  of carbohydrates biosynthesis. Biosynthesis of fatty acids and complex lipids. 

· DNA – the universal genetic  material. The genes, chromosomes. DNA replication. Different classes of RNA. DNA – dependent synthesis of RNA. Translation – the gene expression. Overview of regulation of gene expression. 

· DNA recombinations. Immune systeme. Antibody synthesis. Idea of genetic diseases and theraphy.

· Membrane transport.

Seminars

1. Carbohydrates and their derivatives. Catabolism of carbohydrates.

2. Lipids. Catabolism of lipids. The production of ATF.

3. Protein and amino acid degradation.

4. Biosynthesis of carbohydrates and lipids.

5. Nucleotides. Nucleic acids. DNA, RNA. Genes, chromosomes.

6. Replication, transcription and translation processes.

7. DNA recombinations. Immune  systeme. Idea of genetic diseases and theraphy.

8. Biological membranes, membrane transport.

Literature:

1. G.Zubay. Biochemistry, 1983.

2. А.Лелинджер. Основы биохимии. Т.1, 2, 3. М.: Мир, 1985.
3. Л.Страйер. Биохимия. Т. 1, 2, 3. М.:Мир, 1985.
4. Б.Албертс и др.  Молекулярная биология клетки. Т. 1-4, 1987.
5. N. Campbell. Biology, 1993.
6. Дж. Уотсон и др. Рекомбинантные ДНК. М.:Мир, 1986.
7. J.H.Postlethwait, J.L.Hopson. Biology. Bringing science to life. 1991.
8. The complect of journals “Science”, “Nature”, “Scientific American”, 1990-1999.

Bioorganic chemistry

ĶOS 464

Assistant Professor Ērika Bizdēna

Course description: 2Credit units; 32 hours (32 lectures)

Control forms: Exam

Course content: 

· Introduction. Functions of biomolecules. Molecular recognition. (2 hr)

· Amino acids: structure, functions, synthesis. (2 hr.)

· Peptides: structure, biological activity. (2 hr.)

· Chemical synthesis of peptides. (4 hr.)

· Three-dimensional structures of peptides and proteins. (2 hr.)

· Nucleosides and nucleotides: structure, properties, synthesis. (2 hr)

· Structure and functions of nucleic acids (2 hr.)

· Chemical synthesis of nucleic acids (4 hr.)

· Monosaccharides: structure and nomenclature (2 hr.)

· Oligo- and polysaccharides: structure and functions. (2 hr.)

· Glycopeptides; structure, functions, synthesis. (2 hr.)

· Lipids. Glycerides and sphingolipids. (4 hr.)

Tests and home exercises

I.  Amino acids, peptides, proteins (2-5).

II.  Structure and chemical synthesis of nucleic acids (6-7).

III.  Monosaccharides, oligosaccharides, polysaccharides. Glycopeptides ((9-11).

Literature:

1.  Ovchinnikov J. Bioorganic chemistry (russ.). Moscow, 1987. (In Faculty Library).

2.  Simmonds R.J. Chemistry of Biomolecules: An Introduction. Cambridge, 1992. (In room 452).

For further reading:

Dugas H. Bioorganic chemistry. 3rd Ed. Springer-Verlag, 1996.

Methods of organic synthesis
ĶOS 481

Associated Professor Māra Jure

Course description: 3Credit units; 48 hours (32 lectures, 16 laboratories)

Control forms: exam

Course content:

Targets in organic synthesis; strategy and tactics (retrosynthetic analysis; theorethical, technological and economical suggestions to choose synthesis method). Substitution reactions: mechanisms, orientation of substitution and stereochemistry of nucleophilic, electrophilic and radical substitution reactions. Mechanisms and rules of addition reactions: electrophilic and radical addition. Elimination reactions and  mechanisms. Rearrangement reactions: nucleophilic and electrophilic rearrangement. Oxidation, reduction and pericyclic reactions.

· CARBON-CARBON BOND FORMATION (4 hr.)
C-C bond formation

Heterolytic reactions.
1. Carbon electrophiles and carbon nucleophiles. Nomenclature, stability, formation and reactions of carbcations.

2. Organometallic compounds as carbon nucleophyles. Syntheses, properties and usage of magnium, zinc, cadmium, copper un lithium organic compounds for C-C bond formation.

3. Stabilized carbanions as carbon nucleophiles and their reactions.

3.1. Alkylation, acylation and condensation reactions of carbanions stabilized with 2 electronaceptor groups (Knoevenagel, Doebner).      

3.2. Alkylation, acylation (Claisen) and condensation  (aldol condensation, Perkin, Claisen-Schmidt) reactions of carbanions stabilized with 1 electronaceptor group. Methods of syntheses of   - alkylated aldehydes and ketons.

3.3. Conjugated addition of stabilized carbanionu to (, - unsaturated carbonylcompounds and their analogs (Michael).

3.4. Reactions of P, Si and S stabilized carbanions (Wittig, Peterson).

4. Alkenes, arenes and heteroarenes as carbon nucleophiles.

4.1. Conditions of alkylation and acylation reactions (Friedel-Crafts) - reagents, catalists.

4.2. Mechanisms and intermediates of acylation reactions (Gattermann-Koch, Hoesch, Gattermann, Vilsmeier-Haack-Arnold, Reimer-Tiemann, Kolbe-Schmitt).  

4.3. Addition and condensation reactions (Mannich). Use of Mannich bases in termal Michael reaction. 

Homolytic reactions.

1. Dimerization reactions ( termination, Kolbe reaction, reduction of acetone with Mg amalgam, acyloin condensation, terminal dimerization of alkynes). 

2. Polymerization of alkenes.  

C=C bond formation

1. Mechanisms of elimination reactions - E1, E2, E1cB. Carbon-carbon double bond formation by water, hydrogenhalides and halogens elimination. Termal decomposition of quaternary ammonium hydroxides (Hofmann). Zaitsev and Hofmann rules. 2. Ei reactions (ester pyrolysis,Chugaev, Hofmann, Cope ).                 

· RETROSYNTHETIC ANALYSIS (1 hr.)
Classyfication of functional groups by oxydation stage. Transformation of functional groups. Synthones, synthetic equivalents, izostructurality. Properties of ions. Princips of retrosynthetic analysis.
· CARBON-HALOGEN BOOND FORMATION (4 hr.)
1. AE and SE reactions. Markovnikov rule. Reagents. Reaction conditions.

2. AR and SR reactions. Reaggnts. Reaction conditions. Chloration and bromination of benzole and it’s homologues. Halogenation of alkenes in allylposition. Sandmeyer reaction.

3. Formation of carbon-halogen bond by SN reactions. Substitution of hydroxylgroup with halogen atoms in alcocholes, phenoles and carboxylic acids.

4. Formation of carbon-halogen bond by SN reactions. Substitution of diazogroup. Reactions of alkylhalides with metal halides. Finkelstein and Schiemann reactions.

· CARBON-OXYGEN BOND FORMATION (3 hr.)
Addition reactions of oxygen electrophiles and oxygen nucleophiles.

1. Synthesis of epoxydes.

2. Synthesis of 1,2-diols (hydroxylation of alkenes wih peroxyacids, KMnO4, OsO4, H2O2; Prevost method and it’s Woodward modification).    

3. Addition of oxygen, ozone, water, alcocholes and carboxylic acids to C=C, C=C, C=N, C=O bonds (Kucherov reaction, Ziegler and Brown -  Subba Rao methods for synthesis of primary alchocoles, Pinner synthesis).

Rearrangements at oxygen  (Baeyer-Villiger reaction and Sergeyeva-Udra reaction). 

Reactions of nucleophilic substitution.

1. SN at Csp3  :  methods of synthesis of alchocoles, ethers and esters. 

2. SN at Csp2  :

2.1. Substitution in inactivated and activated vinylcompounds and aromatic compounds. Reaction  mechanisms, orientation of substitution.

2.2. Change of H, Hal, SO3Na, NH2, NO2, OH, OAlk groups to  OH, OAlk and OAr groups.

2.3. SN at C=Het (esterification reactions).

· CARBON-SULFUR BOND FORMATION (2 hr.)
1. Addition of hydrogensulfide, it’s derivatives and NaHSO3 to C=C , C=N , C=N un  C=O  bonds.

2. SE reactions. Sulfuration, sulfochloration of aromatic compounds. Reagents (sulfuration with sulfuric acid, oleum, chlorsulfonic acid, complexes of sulfur trioxide, with "melting" method).

3. SR reactions in alkanes range. Sulfochloration and sulfooxydation.

4. SN reactions. Syntheses of thioles, thioethers, thiocarbonic acids, sulphones, thiocyanates and isothiocyanates by reactions of alkyl-, aryl-, acylhalides,  alchocoles, epoxyds, aryldiazonium salts with sulfur nucleophiles.

· CARBON-NITROGEN BOND FORMATION (4 hr.)
Reactions of nitrogen nucleophiles with carbon electrophiles
1. Alkylation and arylation of nitrogen nucleophiles.

1.1. Methods of synthesis of primary amines (excess of ammonia, sulfonate-hydrazine method, Gabriel and Delepine method ).

1.2. Methods of synthesis of secondary amines (monoalkylation of primary amines, alkylation of acylamines, alkylation of sulfonamides, quaternisation of Schiff‘s bases).

1.3. Alkylation of hydrazine, hydroxylamine, nitrites, azides, cyanides and cyanates of metalls (Kolbe un Lepercq reakcijas ).

1.4. Arylation.

1.5. Alkylation and arylation with alcocholes, ethers and phenols (Strecker synthesis of aminoacids, Bucherer reaction).

1.6. Chichibabin reaction, substitution of sulfo- and nitrogroups with aminogroup. Amination reaction. 

2. Acylation of nitrogen nucleophiles (reactions with carboxylic acids, their anhydrides, esters, halogenides, amides, azides). Syntheses of peptides. Schotten- Bauman and Einhorn methods.     

3. Condensation reactions. Synthesis of azomethines, enamines and aminales. Syntheses of nitrogen heterocycles (Knorr pyrole synthesis). 

Reactions of nitrogen electrophiles with carbon nucleophiles    

1. Nitration, nitrosation and azocoupling of aromatic compounds. Reagents (nitric acid, nitration mixture, metal nitrates, acylnitrates, nitrogen oxydes, nitrozohalides, nitronium salts, nitrous acid, nitrozylsulfuric acid, etc.), catalysts, reaction conditions. 

2. Nitrenes in synthesis of aziridines.

3. Rearrangements at electronodeficit nitrogen

   ( Hofmann, Lossen, Curtius, Beckmann, Schmidt rearrangements).

· SYNTHESES OF CYCLIC COMPOUNDS (2 hr.)
1. Intramolecular cyclization (Dieckmann reaction, Michael addition, Robinson annelation, Pschorr reaction, Thorpe-Ziegler  reaction, acyloin condensation ).

2. Cycloadditions (Diels-Alder reaction, [2+2] cycloaddition, 1,3-dipolar cycloaddition, reactions of carbenes and nitrenes with alkenes).

3. Electrocyclic reactions.                                        

· REARRANGEMENTS  (2 hr.)
1. Nucleophilic rearrangements at carbon (Wagner-Meerwein rearrangement, allyl-, neopenthyl-, pinacoline and benzylrearrangement, Wolff rearrangement, Arndt-Eistert synthesis).

2. Electrophilic rearrangements at carbon (Stevens and Favorskii rearrangement).

3. Rearrangement at nitrogen (benzidine rearrangement, Fischer indoles synthesis). 

4. Termal Claisen rearrangement. 

· OXYDATION (4 hr.)
Basic princips of oxydation.  Oxydation reagents

Oxydation of alchocoles to aldehydes, ketones and carboxylic acids
1. Cr (VI) reagents (Jones', Collins's reagents, PCC, PDC )           

2. Oxydation with dimethylsulfoxyde (Swern reaction) 

3. Oppenauer oxydation

Oxydation of carbon-carbon double bonds
1. Epoxydation with derivatives of transition metals and peroxycompounds. Synthetic transformations of epoxydes.

2. Cleavage of carbon-carbon double bonds (derivatives of transition metals as oxidants; reductive and oxydative ozonolysis)

Cleavage of glycoles

Oxydation of ketones and aldehydes

Oxydation in allyl- and benzylpositions (syntheses of - unsaturated carbonylcompounds, allylalchocoles, aromatic ketones and aldehydes)

Oxydation of alkanes (Barton reaction)

Oxydation of nitrogen containing compounds

Oxydation of sulfur containing compounds

· REDUCTION (4 hr.)   
Principes of reduction. Reduction reagents

Reduction of functional groups
1. Reduction  of alkenes (catalytic reduction, diimide method, hydroboration).

2. Reduction alkenes (catalytic reduction, hydroboration, reduction with dissolved metals, electrochemical reduction, reduction with complex metal hydrides).

3. Reduction of aldehydes and ketones

3.1. Reduction to alchocoles (catalytic hydrogenation, reduction with complex hydrides, Cannizzaro and Tishchenko reactions, Meerwein-Ponndorf-Verley reaction, reduction with dissolved metals)

3.2. Bimolecular reduction

3.3. Reduction of ketogroup to methylenegroup (Clemmensen, Wolff -Kishner, Mocinga methods)

4. Reduction of carboxylic acids, their derivatives and nitriles 

4.1. Reduction to alchocoles and amines (catalytic reduction, use of complex metal hydrides, hydroboration, acyloine condensation, Bouveault-Blanc method)    

4.2. Reduction to aldehydes (Rosenmund method)

5. Reduction of nitrogen containing compounds (imines, oxymes, nitroso-  and  nitroderivatives)  (Leuckart-Wallach reaction)

Reductive cleavage of carbon-heteroatom bond (hydrogenolysis)
Reduction of aromatic and heteroaromatic compounds (Birch  reaction)

· PROTECTIVE GROUPS (2 hr.)
Importance of protective groups in organic synthesis 
Introduction and cleavage of protective groups
1. Protection of hydroxylgroup 

1.1. Protection of hydroxylgroup of alchocoles (ethers, acetales, ketales, esters, silylethers, carbonates, urethanes, nitrates, tosylates)

1.2. Protection of diols (acetales, ketales, carbonates, cyclic ortoesters)

2. Protection of carboxylgroup (esterification)

3. Protection of thioles (tioethers, monothioacetales, dithioacetales, tiazolidines, thioesters, sulfenylderivatives)

4. Protection of aminogroups

4.1. Protection of primary and secondary amines (protonation, helation, acylation, alkylation, conversion to azomethines, N-nitrosation, phosphorylation, conversion to sulfon- un trialkylsilylderivatives)

4.2. Protection of tertiary amines (quaternisation and conversion to N-oxydes) 

5. Protection of carbonylgroups (acetals, ketals, thioacetals, thioketals, enols, enamines, semicarbazones, oxymes, hydrazones)

6. Protection of carbon-hydrogen bond

6.1. Protection of carbon-hydrogen bond in alkynes

6.2. Protection of carbon-hydrogen bond in aromatic compounds (introduction of m-, o-, p- orientants, indirect protection methods)

6.3. Protection of aliphatic carbon-hydrogen bond 

· TESTS and HOME WORKS:

1. Introductory test (I,II)

2. Carbon-carbon bond formation (III, IV)

3. Carbon-halogen bond formation(V)

4. Carbon-oxygen and carbon-sulfur bond formation. Oxydation (VI, VII, XI)

5. Carbon-nitrogen bond formation. Synthesis of cyclic compounds  (VIII, IX)

6. Rearrangements (X)

7. Reduction (XII)

8. Protective groups (XIII)

· LABORATORY WORKS (16 hr.)

Organic synthesis laboratory safety. Glassware, equipment, laboratory technique. Simple,  vacuum and steam distillation. Purification and drying of solvents. Extraction. Working with low boiling solvents. Use of sodium in syntheses. Heating and cooling experiments. Collection and neutralisation of evolved gases, disposing of waste. Isolation and purification of compounds. Recrystallization. Sedimentation. Chromatography. Melting point experiment. Spectroscopic identification.

Literature:

1. O.Neilands “Organiskā ķīmija”

2. Íåéëàíä ”Îðãàíè÷åñêàÿ õèìèÿ” , 1990

3. Í.Â.Âàñëüåâà, Ò.À.Ñìîëèíà, Â.Ê.Òèìîôååâà è äð. “Îðãàíè÷åñêèé ñèíòåç”, 1986

4. Òàíòàøåâà Ô.Ð. Ìåòîäû îðãàíè÷åñêîãî ñèíòåçà. 1988.

5. Èîôôå Á.Â. Ñîâðåìåííûå ìåòîäû îðãàíè÷åñêîãî ñèíòåçà. 1980.
6. Ìàíäåëüøòàì Ò.Â. Ñòðàòåãèÿ è òàêòèêà îðãàíè÷åñêîãî ñèíòåçà. 1989.

7. H.Hart, D.J.Hart, L.E.Craine “Organic chemistry. A short course” 9th ed., 1995
8. G.Marc Loudon. Organic Chemistry. 2nd Ed. 1988.

9. G.Marc Loudon, J.G.Stowell. Study Guide and Solutions Manual to Accompany Organic Chemistry. 2nd Ed. 1988.

10. McMurry. Organic chemistry. 2nd ed. 1988.
11. R.K.Mackie, D.M.Smith, R.A.Aitken. Guidebook  to Organic Synthesis. 2nd Ed. 1990. 

12. A.Miller. Writing Reaction Mechanisms in Organic Chemistry. 1992.

Medicinal chemistry
ĶOS 482

Professor  Andris Strakovs

Course description: 2 Credit units; 32 hours(32 lectures)

Control forms:  exam.

Course content:

· The physical and chemical  properties and biological activities of the  substances. The interaction between the drugs’ substances and the receptor. The  biological membranes. The transportation of the drugs to the point of the  biological action. The elimination of the drugs from the organism. The  molecular graphic in the contruction of the drugs. The metabolism of the drugs.

Literature:

1. A.Kleemann, J.Engel. Pharmaceutische Wirkkstoffe. Thieme Verl. Stuttgart, New-York, 1987.

2. S.Pfeifer, P.Pflegel, H.-H.Borschert. Grundlangen der Biopharmazie. Lehrbuch. Berlin, Volk und Gesundheit, 1984.

3. Diversity of Interacting  Receptors. Ed. L.G. Abood, A.Lajthe. New-York, Acad.Sci., 1995, 531 pp.

4. V.Kluša, S.Svirskis. Signāla transdukcijas mehāmismi. LU.OSI. Rīga, 1998 (mācību līdzekļi).

Ready forms of the drugs

ĶOS 483

Assistant Professor Ilze Bārene

Course description: 2 Credit units; 32 hours (32  lectures)

Control forms: test

Course content:

· The ready forms of drugs and their regulation. The medical substance and  auxiliary materials. The drugstores and industrial ready forms. Asepsis and  sterilization. The main directions of the production of the industrial ready forms.  Auxiliary materials. The production of the pills, granules, capsules and sugared pills. The drugs for the injections. The unguents. The medical aerosols.

1. Literature:

2. Технология лекарственных форм. Учебник в двух томах. Под ред. Т.С. Кондратьевой. Москва. Медицина. 1999. Т.1 – 496 с. Т.2. – 544 с.

3. R. Voigt. Lehrbuch der pharmazeutischen Technologie. VCH, 1987, S.807.

4. И.А.Муравьев. Технология лекарств. Учебник. Москва. Медицина.

Chemistry and technology of medicinal substances

ĶOS 484

Professor  Andris Strakovs

Course description: 3 Credit units; 48 hours (32 lectures, 16 laboratories)

Control forms: exam

Course content:

· The predominate role of chemistry and technology  of thin organic synthesis in chemistry and  technology of medicinal substances. The general historical stages of development in chemistry and technology of medicinal chemistry. The general thesis, principles, achievements and unsoluted problems in modern medicinal chemistry. The classification of medicinal substances. General schemes of search of novel medicinal substances and organization of manufacture. The first biological tests (screening). Profound testing of biological activities, their  reglamentation, clinical trials.  Elaboration of manufactoral technology of active forms. Elaboration of finished forms of  medicinal substances and their manufactural technology. The general classes of medicinal substances. Analgetic-antipyretic substances. Off prescription state medicines. Soporific and  sedative medicines. Analeptic substances. Medicines with influence to transfer of impulse of Central Nervous System. Antihistamine substances. Anticancer substances. Antibiotics. Antivirus medicines. Vitamins and hormones. Search of novel medicinal substances and manufarcture in Latvia. Nowdays situation and  perspective of search of novel medicines and manufacture in order countries.

· Laboratories: Synthesis of drug substances (1)

Literature:

1. Р.П.Евстигнеева. Тонкий органический синтез. Москва, Химия, 1991,184 с.

2. В.Г.Беликов. Фармацевтическая химия. Москва, Высшая школа, 1985, 768 с.

3. G. Vagner. Lehrbuch der pharmazeutischen Chemie. VEB-Verlag, Berlin, 1987, S 602.

Teсhnology of the  pharmaceutic preparation 

ĶOS 501

Professor  Andris Strakovs

Course description: 4 Credit units; 64 hours (32 lectures, 32 laboratories)

Control forms: exam

Course content:

· The individualities of the technology of the pharmaceutic preparations.

· The standing order. The reactors. The materials and warm balances. The set of the apparatus, the pipelines. The contruction materials. The regulation of the  production  and the laboratories trial  of the substances and the ready drugs’ forms. The determination of the stability and quality of the ready drugs’ forms.  The industrial production of the pills and solutions for injections.

Literature: 

1. Технология лекарственных форм. Учебник в двух томах. Под ред. Т.С. Кондратьевой. Москва. Медицина. 1999. Т.1 – 496 с. Т.2. – 544 с.

2. R. Voigt. Lehrbuch der pharmazeutischen Technologie. VCH, 1987, S.807.

3. И.А.Муравьев. Технология лекарств. Учебник. Москва. Медицина.
Selected chapters of chemistry and technology of medicinal substances
ĶOS 505

Professor  Andris Strakovs

Course description: 2 Credit units; 32 hours (16 lectures, 16 laboratories)

Control forms: exam

Course content:

· Basic principles and particularities of screening  of new  medicaments.

· Substances  with impact on function of the heart and circulatory system

· cardiotonical medicaments: nitrites and nitrates, nitrogen heterocycles,  oxygen   

· heterocycles, (-adrenoblocators, (+( adrenoblocators, calcium antagonists.

· antihypertensical medicaments, neurotropical drugs, peripheral vasodilatators, diuretics, inhibitors of reninangiotensin system.

· Antiatherosclerotical drugs.

· Medicaments of antithrombosis: heparine, 4-hydroxyqumarines and 1,3-indandiones, their synthesis, other anticoagulants, K vitamins for coagulation.

· Replacements  of blood plasma .

Literature:

1. Р.П.Евстигнеева. Тонкий органический синтез. Москва, Химия, 1991,184 с.

2. В.Г.Беликов. Фармацевтическая химия. Москва, Высшая школа, 1985, 768 с.

3. A.Kleemann, J.Engel. Pharmazeutische Wirkstoffe. 1982-1987. G.Thieme Verlag, Stuttgart, New York, 1987.

Selected chapters of organic synthesis
ĶOS 549

Associated Professor Māra Jure

Course description: 6Credit units; 96 hours (32 lectures, 64 laboratories)

Control forms: exam

Course content:

· SOLVENTS IN organiC sYntHESIS Solvent and solute interaction. Solutions. Intermolecular interaction (hydrogen bonding, EPD/EPA interaction, etc.). Solvation. Micellar solvation. Classification of solvents (by chemical properties, physical properties, acidity/basicity, interaction between solvent and solute, multicomponent statistical analysis). Solvents as reaction media. Solvents for crystallisation and extraction. Toxicity of solvents.

· ENOLATES AND ENAMINES 

1. Methods of carbanionu generation, selection of base and solvent. Regio- and stereoselectivity of enolates formation, termodynamic and kinetic control.  Alkylation of enolates. Generation and alkylation of dianions. Media effects in alkylation of enolates - solvents, metal ions, complexation agents.

· ELEMENTORGANIC COMPOUNDS

1.
Methods of synthesis of Li and Mg organic compounds - reduction of halogenides and sulfides, metallation, exchange reactions M’ - M, X - M. Li and Mg reagents in crystal form and in solutions (monomers, dimers, tetramers, heksamers; solvent effect). Commercially available Li reagents. Li organic derivatives as bases. Shapiro reaction.

2.
Reactions of Li and Mg organic compounds with alkylation reagents. Reactions of Grignard reagents with carbonylcompounds and nitriles; minor products - reduction and enolisation of ketones, isomerization of unsaturated Grignard reagents, cyclic mechanisms; stereoselectivity. Reactions of Li organic derivatives with carbonylcompounds; stereoselectivity.

3.
Organic compounds of II B group metals Zn and Cd. Synthesis. Physical and chemical properties of Zn organic compounds (use in synthesis of elementorganic compounds, reactions with carbonylcompounds, Reformatsky reaction, mixed aldol condensation, Lombardo reagent etc.). Organic derivatives of Cd in synthesis of ketones.

4. Organic compounds of Hg. Synthesis. Physical and chemical properties, toxicity. Oxymercuration. Ce organic compounds.

5. Organic compounds of Cu, their synthesis, physical and chemical properties. Organic compounds of Cu in SN reactions; cleavage of epoxydes, conjugated addition to -unsaturated carbonylcompounds, tandem reactions, addition  to alkynes (Normant reagent), dimerization reactions (Ullmann, Glaser, Eglinton, Cadiot-Chodkiewicz reactions).

6. Pd in organic synthesis. Formation of -complexes. SN un AN reactions of alkenes catalised by Pd (II) (Wacker reaction). Reactions of -allylcomplexes with nucleophiles. Reaction of oxidative addition products of Pd (0) to aryl- and alkenylhalides with alkenes, organometallic compounds (coupling), carbonylation.

7.
Organic derivatives of transittion metals Ni, Rh, Fe, Co. Synthesis, physical and chemical properties. Compounds with  bonding. Usage of Ni organic derivatives in coupling reaction of halogenides.  Rh and Co catalysts for hydroformylation reaction (Fischer-Tropsch reaction). Carbonylation. Ti catalysts in McMurry reaction. Sharpless assymetric epoxydation.

8. Organic compounds of Sn. Commercially available Sn organic compounds. Synthesis of stannanes. Reactions of alkenyl- and allylstannanes with electrophiles. Stannanes as source of carbanions in transition metals catalized reactions (Pd catalized crosscoupling with halogenides, acylhalides and vinyltriflates; carbonylation). Stannanes in free radical rections (additions to alkenes;  allylation of halogenides and selesnides; cyclizaton; tandem cyclization; fragmentation and rearrangements).

9. Organic derivatives of B. Hydroboration of alkenes with borane, alkylboranes (regio- and stereochemistry). Sia2BH, texylborane, 9-BBN, “Alpine-borane”®. Reactions of alkylboranes (syntheses of alchocoles, amines, halogenderivatives, alkanes; termal isomerization; carbonylation). Hydroboration of dienes and alkynes (boracycloalkanes in syntheses of cyclic ketones). Reduction of carboxylic acids with borohydrides and boranes.

10. Organic compounds of Si. Synthesis and commercially available reagents. Carbon-carbon bond formation using Si organic compounds: Peterson synthesis; Si stabilized carbanions; reactions of vinylsilanes, allylsilanes, silylethers of enols (silyloxyalkenes), silyloxybutadienes; fluoride aniona induced reactions.  Fluoride aniona induced elimination and reduction reactions.  Synthetic use of iodotrimethylsilane. Silylgroups as protective groups for alchocols.

11. Organic compounds of P (Michaelis-Arbusov reaction). Syntheses of alkenes and alkynes (Wittig reaction; Horner/Wadsworth-Emmons reaction). Interconversions of functional groups (hydroxylgroup exchange to halogen; synthesis of amides and esters; dehalogenation of arylhalides). Dezoxygenation reactions (reduction of N-oxides of amines; cyclization reactions with assistance of nitro- and nitrozogroups; dezoxygenation of sulfoxydes).

12. Organic compounds of S, Se, Te. Syntheses, toxicity, commercially available Se reagents. Elimination reactions of selenoxydes. Use of allylselenides (rearrangements of allylselenoxydes; synhteses of -hydroxyalkenes; Se-Li exchange reactions). C-Se bond hydrogenolysis (reductive alkylation of aldehydes and ketones; syntheses of heterocycles; oxxidation of alkenes to ketones). Oxydation with Se (IV) reagents. Use of SeO2  in synthesis of -diketones, oxydation to allylposition. Pummerer and Swern  oxydation.

· PERICYCLIC REACTIONS

Molecular orbitals, symmetry elements, theory of frontal orbitals. Cycloaddition, electrocyclic reactions, sigmatropic rearrangements, heletropic, “ene” and group migration reactions. Simmetry allowed and simmetry forbidden reaction prediction rules: Woodward and Hoffmann rules, correlation diagrams, Huckel method.

· RETROSYNTHETIC ANALYSIS

· CONTEMPORARY ORGANIC SYNTHESIS

Reactions; new mechanisms; reagents; solvents; technique of synthesis - sonochemistry, electrochemistry, phase transfer catalysis, photochemistry etc.

Literature:

1. F.A.Carey, R.J.Sundberg. Advanced Organic Chemistry. 3rd Ed. Part A. Structure and Mechanisms. 1990.

2. F.A.Carey, R.J.Sundberg. Advanced Organic Chemistry. 3rd Ed. Part B. Reactions and Synthesis. 1990.

3. T.H.Lowry, K. S.Richardson. Mechanism and theory in organic chemistry. 2nd ed. 1981.
4. J.March. Advanced Organic Chemistry. Reactions, Mechanisms and Structure. 4th Ed.  1992.

5. Íåéëàíä Î.ß. Îðãàíè÷åñêàÿ õèìèÿ. 1990.

6. O.Neilands. Organiskā ķīmija. 1977.

7. Èîôôå Á.Â. Ñîâðåìåííûå ìåòîäû îðãàíè÷åñêîãî ñèíòåçà. 1980.

8. Rthb A.> Cfyl,thu H. Euke,ktyysq rehc jhufybxtcrjq [bvbb. V.> {bvbz> 1981.

9. Ìàêè Ð., Ñìèò Ä. Ïóòåâîäèòåëü ïî îðãàíè÷åñêîìó ñèíòåçó. 1974.

10. Ìàð÷ Äæ. Îðãàíè÷åñêàÿ õèìèÿ. Ò. 1. 1987.

11. Ìàð÷ Äæ. Îðãàíè÷åñêàÿ õèìèÿ. Ò. 2. 1987.

12. Ìàð÷ Äæ. Îðãàíè÷åñêàÿ õèìèÿ. Ò. 3. 1987.

13. Ìàð÷ Äæ. Îðãàíè÷åñêàÿ õèìèÿ. Ò. 4. 1988.

14. Ìàíäåëüøòàì Ò.Â. Ñòðàòåãèÿ è òàêòèêà îðãàíè÷åñêîãî ñèíòåçà. 1989.

15. Òàíòàøåâà Ô.Ð. Ìåòîäû îðãàíè÷åñêîãî ñèíòåçà. 1988.

16. M.E.Alonso. The Art of Problem Solving in Organic Chemistry. 1987.

17. R.C.Larock. Comprehensive Organic Transformations: A Guide to Functional Group Preparations. VCH Publishers, New York, NY, 1989, 1.

Purification and analysis of organic compounds 

ĶOS 550

Assistant Professor Ērika Bizdēna

Course description: 5Credit units; 80 hours (32 lectures, 48 laboratories)

Control forms: Exam

Course content: 

· Introduction (1 hr.)

· Strategy of isolation of organic substances from synthetic mixtures and from cells (3hr)    

· Main methods and procedures of isolation (4 hr.)

· Principles of systematic identification of organic compounds (2 hr.)

· Advanced methods of chromatography  (4 hr.)

· Theory  of electrophoresis (1 hr.)

· Polyacrylamide and agarose gel electrophoresis ( 3 hr.)

· Capillary electrophoresis (2 hr.)

· X-Ray difraction (4 hr.)

· Special methods for analysis of biopolimers (1 hr.)

· Radioactive and fluorescent labels (3 hr.)

· Hybridisation probes (2 hr.)

· Molecular chips (2 hr.)

Unit tests and home exercises:

I.  Strategy and methods of isolation of organic compounds (2,3)

II.  Methods of chromatography (5)

III.  Methods of electrophoresis (6-8)

IV.  Analysis of biopolimers (10-13)

Laboratory works
Isolation and purification of organic compound. Systematic analysis of “unknown”. 

HPLC and gas hromatography analysis of reaction mixtures. PAAG electrophoresis.

Agarose gel electrophoresis.

Literature:

1. Shriner R.L., Fusak R.C., Curtin D.Y., Morill T.C. The Systematic Identification of Organic Compounds. 6th Ed. 1980.

2. Fizikāli ķīmiskā bioloģija. Laboratorijas darbi. Sastād. Ē.Bizdēna, J.Lainis. 1984.

3. Poole C.F., Poole S.K. Chromatography Today. 1991.

4. Юинг Г.,  Инструментальные методы химического анализа. 1989.

5. Хроматография. Практическое приложение метода. Ч.I,II. Ред. Э.Хефтман. 1986.

6. Шатц В.Д., Сахартова О.В. Высоко-эффективная жидкостная хроматография. 1988.

7. Препаративная жидкостная хроматография. Ред.Бидлингмейер Б. 1990.

Further reading:

1. Skoog D.A., Holler F.J., Nieman T.A. Principles of instrumental analysis. 5th Ed. 1998.

Periodicals: Analytical Chemistry; Analytical Biochemistry

Chemistry and Technology of Polymer Materials

ĶPI 419

Professor Mārtiņš Kalniņš

Course description: 3Credit units; 48 hours (32 lectures, 16 laboratories)

Control forms: exam

Course content: 

· General concepts. Highmolecular compounds, polymers. Macromolecule. Monomer unit. Degree of polymerization. Principles of polymer classification and name formation. 

· Macromolecule (M). Configuration of M on various levels. Modes of M regularity. Thermoplastic and thermoreactive polymers. Levels of M conformations. Change of M conformations. Flexibility of M, evaluation principles of M flexibility.

· Systems of macromolecules (SM).

· The important feature of SM: joint action of intermolecular and chemical bonds. Energy of cohesion. Types of elemental deformation of SM. Amorphous and crystalline phase states of polymers. Crystallization and glass-transition.

· Synthesis of polymers. Synthesis from low-molecular substances. Polymerization Polycondensation 

· Synthesis by chemical modification of polymers. Polymeranalogous transformations. Macromolecular reactions. 

· Synthesis of copolymers. 

· Structure and main properties of the polymer Amorphous polymers (AP). Deformative states of AP. Strength-deformation characteristics of AP. Time-temperature equivalence. 
· Crystalline polymers (CP). Crystallization as process. Main principles of control of the crystallization. 

· General properties of the polymers. Advantages and disadvantages of polymers in comparison with other materials. Perspectives of the control of polymer structure. Relationship between polymer properties and main characteristics of macromolecules: length, flexibility, cross-linking degree and others.
· Polymer based materials, respective ware and methods of their manufacturing “Simple” materials. Plastics, plasticized systems, rubber, binders, coating materials, adhesive and others..
· Polymer composites: filled, reinforced, laminates, hybrid composites.
· Ware:  structural elements, profiles, sheets, films, fibers etc.
· Methods of processing of polymer materials: Pressing, injection molding, extrusion, calandering and others.
· The role of polymer materials in the industry of other materials  Perspectives of the further development of polymer materials.

· Most important representatives of industrial polymers. Synthesis, structure, properties, use.
· Essential linear polymers Mass-production polymers:  polyethylene, polypropylene, polystyrene, polyvinychloride Polymers for technical use: polyesters, polyamides, polycarbonates, polyurethanes, ethylene copolymers, vinylacetate polymers, polyakrylic acid, its derivatives and copolymers etc. Specialty polymers: aromatic polyamides, aromatic polyethers, polyethercetones,  polysulfones etc.
· Essential curable polymers. Phenol - formaldehyde polymers. Copolymers of unsaturated polyesters.. Epoxy polymers. Polyurethanes. Polysiloxanes. Elastomer based polymers. Systems based on products of cyclization of linear polymers, 

· Perspectives and problems of the development of polymer materials Principles of the improvement of polymer quality. Control of polymer life-time. Recycling of polymer materials..

Literature:

	1. 
	F. W. Billmeyer.
	Textbook of Polymer Science, , 3-rd  Edition, Wiley, 1984, 

578 pp.



	2. 
	M. Kalnins. 


	Polimēru fizikālā ķīmija (Physical Chemistry of Polymers), 

in Latvian, Riga, Zvaigzne,1988, 242 pp.



	3. 
	L.H.Sperling.
	Introduction to Physical Polymer Science, 2-nd ed.,1992, 594 pp.



	4. 
	M. Kalnins, 

E. Neimanis,V .Kalkis.
	Lielmolekulārie savienojumi (High-Molecular  Compounds). in Latvian, Riga, Zvaigzne,1981,339pp.



	5. 
	G. S. Misra
	Introductory Polymer Chemistry, Wiley, 1993, 253 pp.



	6. 
	В.Р. Говарикер, 

Н.В. Висванатхан,

Дж. Шридхар
	Полимеры, (Polymer Science), М., Наука, 1990, 
с. 396

	7. 
	Э.Тадмор, К.Гогос
	Теоретические основы переработки полимеров, (Principlrs of Polymer processing), М., Химия, 1984, с.632


	8. 
	под. ред. 

В.В. Коршака

	Технология пластических масс, М., Химия, 1985, с.560

	9. 
	S. Middleman
	Fundamentals of Polymer Processing, N.Y., Mc Graw - Hill Book, 1977, p.p. 525

	10. 
	ed. D.H. Monton-Jones
	Polymer Processing, London, Chapman & Hall, 1993, 260 lpp.

	11. 
	J.R. Fried
	Polymer Science and Technology, New Jersey, Prentice Hall PTR, 1995, 509 lpp.

	12. 
	J.M. Charrier 
	Polymeric Materials and Processing, N-Y., Oxford University press, 1994, p.p. 633


Material ageing and protection.

ĶPI 420

Associated Professor  Laimonis Mālers

Course description: 2Credit units; 32 hours ( 32 lectures)

Control forms: exam.

Course content.

· 1.General concepts of materials. The role of materials in providing of the important needs of of the existence of mankind. Short description of the main simple materials.Main composite materials.Structural levels of materials. The level of atoms and molecules. Microstructure. Macrostructure. Parameters for description of material properties. Correlation between structure and properties of materials. Life cycle of materials. Principles of selecting of materials and strategy of designing of new materials.

· 2. General information about ageing of materials. Factors challenging ageing of materials: temperature, oxygen, ozone, light, radiation, water, chemicals, biological media, mechanical stresses etc.  Ways of ageing of materials. Investigation and forecasting of ageing of materials. Regulation of ageing of materials and products.

· 3. Ageing of different materials. Uniform and different features for ageing of materials. Degradation of wood. Ageing of polymers  and composites based on polymers . Ageing of construction materials : corrosion of metals, building materials ( masonary,bricks) etc.

· 4. Protection of materials. General principles of protection of materials, their classification ( decontamination of aggressive media, improving of structure and content of materials, decreasing of factors having influence on ageing of materials, application of protective coatings etc.).  Possibilities and selection of protective methods for different materials and constructions ( metals, wood, masonry, polymers, buildings, bridges, means of transportation etc.)

Literature:

1.  Construction Materials. Their nature and behavior. Ed. by J.M.illston.E & FN SPON, 1994.

2.  Jack A. Collins.Failure of Materials in Mechanical Design. John Wiley & Sons, 1993.
3.  E.Kirilova, E.Šuļgina. Termoplastu novecošana un stabilizācija. Ļ., Ķimija, 1988 ( in russion).
4.  Donald R. Askeland.The Science and Engineering of Materials.Boston, 1996.
5.  M.Kalniņš. Ēku aizsardzība. Rīga, Liesma, 1969 ( in latvian).
6.  G.G.Ulig, R.U.Revi. Korozija un cīņa ar to. Ļ., Ķīmija, 1989 ( in russion). 
Chemistry and physics of polymers

ĶPI 421

Professor Mārtiņš Kalniņš

Course description: 5Credit units; 80 hours (48 lectures, 32 laboratories)

Control forms: exam

Course content: 

· General conceptions. High-molecular compounds. Polymers. Macromolecule. Specific features of macromolecules and polymer matter. Importance of polymers in modern technology. Principles of name formation and classification of polymers.

· General characteristic of formation of high-molecular compounds.

· Polymerization. Polymerization ( P ) as chain reactions. Main stages of  P : initiation, growth of chain, termination and transfer of chain. Polymerization monomers. Nature of active centers of  P : free radicals and ions. Free-radical polymerization. Ion polymerization  ( IP ). Ion-co-ordination polymerization. Technology of polymerization: Block-polymerization, polymerization in solution, emulsion polymerization , suspension polymerization.

· Polycondensation  ( PC ), step polymerization. General characteristic of  P. Reactions with and without condensation of low-molecular compounds. Monomers. Classes of  PC polymers. Side reactions of  PC. Kinetics of  PC. Technology of polycondensation: in melt state, in solution and on the interface.

· Polymeranalogous reactions  (PAR).Characteristics of heterogeneity of products of  PAR. 

· Macromolecular reactions  ( MR ). General characteristic of  MR : interconnections of destruction, branching and cross-linking.

· Synthesis of copolymers.

· Aging and stabilization of polymers.

· Macromolecules. Configuration of macromolecules. levels of configuration. Conformations  of  chains. Change of conformations, flexibility of chains.

· Macromolecule systems. Main intermolecular forces. Specific interconnection of intermolecular and covalent bonds. Types of break of macromolecular systems : plastic, brittle. Deformation of chain systems: high-elasticity, elasticity and flow. Importance of these types of deformation. Specific features of structure of macromolecular systems. States of aggregation and phase states. Short- and long-range order. Specific volume, free volume (discrete, continuos). Crystallization and glass-transition. Influence of structure and flexibility of chains on the crystallization ability of polymer. Conformations of chains in crystalline and amorphous states. Domains. Net-work type structure of macromolecular systems. Relaxation processes in macromolecular systems. Relaxation time, time of coercion. Temperature - time equivalence of relaxation processes.

· Deformative states of amorphous polymers.  Thermomechanical test. Glassy, high-elastic and viscous-flow states. Structural and mechanical glass-transition. Dependence of transition temperatures on characteristics of macromolecules.

· Deformative characteristics and strength of amorphous polymers. Stress, deformation, time - main variables. Principles of investigation of strength-deformation characteristics: creep, stress relaxation, dynamometry. Modeling of elemental types of deformation . Creep and stress relaxation of  high- elastic polymers. Strength and failure of high-elastic polymers. Change of structure during deformation; orientation effects. Strength-deformation characteristics of glassy polymers. Durability of glassy polymers as function of stress and test temperature values. Viscous-flow state : anomalous behavior of polymeric liquids.

· Crystalline state of polymers. General characteristics of crystallization. Nucleus formation, growth of crystalline regions. Defects and crystallization. Types of crystalline regions. Influence of cooling prehistory on the crystallization. Dependence of melting temperature on characteristics of macromolecules. Strength - deformation  characteristics of crystalline polymers. Control of crystallization process.

· Interaction of polymers with gaseous and liquid media. Sorption and permeability. Diffusion as function of polymer structure. Solution and swelling of polymers. Influence of polymer and solvent nature on solving.  Methods of evaluation of quality of solvent. Methods of determination of average molecular weight of polymers.  Methods of fractionation and determination of molecular weight distribution.

Literature:

	1.
	F. W. Billmeyer.
	Textbook of Polymer Science, , 3-rd  Edition, Wiley, 1984, 578 pp.

	2.
	M. Kalnins. 


	Polimçru fizikâlâ íîmija (Physical Chemistry of Polymers), in Latvian, Riga, Zvaigzne,1988, 242 pp.

	3.
	L.H.Sperling.
	Introduction to Physical Polymer Science, 2-nd ed.,1992, 594 pp.

	2.
	M. Kalnins, 

E. Neimanis, V.Kalkis.
	Lielmolekulârie savienojumi (High-Molecular  Compounds). in Latvian, Riga, Zvaigzne,1981,339pp.



	3
	G. S. Misra
	Introductory Polymer Chemistry, Wiley, 1993, 253 pp.

	4.
	K. Kircher
	Chemical Reactions in Plastic Processing, Hanser Publishers, 1987, 214 pp.

	5.
	J. M. G. Cowie
	Polymers: Chemistry & Physics of Modern Materials, 

2-nd Edit., 1993, Blackie Academic & Professional

	6.
	D.W. van Krevelen
	Properties of Polymers, Amsterdam, Elsevier, 1999, 875 pp.

	7.
	В.Р. Говарикер, 

Н.В. Висванатхан,

Дж. Шридхар
	Полимеры, М., Наука, 1990, с. 396

	8.
	Г.М. Бартенев, 

С.Я. Френкель
	Физика полимеров, Л. Химия, 1990, с 429

	9.
	А.А. Аскадский,

Ю.И. Матвеев
	Химическое строение и физические свойства полимеров, М., Химия, 1983, с. 248


Technology of polymer materials

ĶPI 422

Assistant Professor Velta Tupureina

Course description: 5 Credit units; 80 hours (48 lectures, 32 laboratoeijas)

Control forms: Exam; test

Course content: 

· Introduction: Polymers and plastics. Classification of polymers, structure, molecular weight. Raw materials, the choice of feedstock. Monomers and polymers from renewable resources.

· General properties of the polymers. Advantages and disadvantages of polymers in comparison with other materials. Polymer properties depending on chemical structure, phase state and production technology. Relationship between polymer properties and main characteristics of macromolecules: length, flexibility, cross-linking degree and others. Regulation of polymer properties. Polymer additives: plasticizers, fillers, stabilizers, curing agents a.o.

· Polymerization polymers and their plastics. Copolymers and their plastics. Most important representatives of industrial polymers: production, structure, properties, usage. Polyethylene, polypropylene, polystyrene, polyvinylchloride, ethylene copolymers, vinylacetate polymers and copolymers, polymers and copolymers of acrylic acid and its derivatives a.o.

· Polycondensation polymers and their plastics. Most important representatives of industrial polymers: production, structure, properties, usage. Polyesters, polyamides, polycarbonates, polyurethanes a.o. 

· Network polymers: elastomers and thermosets. Amine and phenol - formaldehyde polymers copolymers of unsaturated polyesters, epoxy polymers, polyurethanes, polysiloxanes, elastomer based polymers. Plastics production from chemically modifieded polymers. Methods and peculiarity of chemical modification of polymers. Most important representatives of industrial polymers: production, structure, properties, usage. Chlorinated and sulphochlorinated polymers, polyvinylalcohol, polivinylacetals, ethers and esters of cellulose a.o.

· Biopolymers. Production, properties, usage.

· Plastics: elastomers, rubbers, plasticized systems, binders, coating materials, foams, adhesives a.o.

· Polymer composites: filled, reinforced, laminates, hybrid composites.

· Wares, films, sheets, fibers , profiles a.o.

· Methods of processing and finishing of polymer materials. Extrusion, compression molding, injection molding, metallizing a.o.

· Recycling of polymer materials

Literature:

1. M.Kalniņš, E.Neimanis, V.Kaļķis. Lielmolekulārie savienojumi.-  Rīga, Zvaigzne, 1981, 339 lpp. ( in Latvian).

2. M.Kalniņš, Polimēru fizikālā ķīmija.- Rīga, Zvaigzne, 1988, 242 lpp. ( in Latvian).

3. J.R. Fried. Polymer Science and Technology.- New Jersey, Prentice Hall PTR, 1995, pp. 509. 

4. J.M.Charrier. Polymeric Materials and Processing.-N.-Y., Oxford University Press, 1991,pp. 633. 
Polymer materials processing

ĶPI 423

Assistant Professor Jānis Kajaks

Course description: 5Credit units; 80 hours (48 lectures, 32 laboratories)

Control formss: test, exam.

Course content:

· Short characteristics of technological properties (TP) of polymer materials, TP defining and control methods of raw materials. Choice of processing methods, and technological parameters, their influence on productivity and quality of ready products. Classification of processing methods. Distinguishing of thermoplastics and thermosetting polymers processing. Equipments for fabricating materials and produced products. The main methods of thermosets processing: compreshion moulding and injection moulding : technoloal schemes and parameters. Thermoplastic materials processing methods: extrusion, injection moulding, thermoforming and etc. Choice of technological parameters, their influence on productivity, structure, properties and quality of ready products. The main technological calculations. Productivity and quality of products - the main parameters of chosen equipment and technology high level. Perspective polymer materials processing methods. New technologies creating basical principles. The most progresive methods of leading and regulating of processing technological parameters, programmed control of ready products quality during processing process with simultaneously correction of technological parameters and etc.

1. Literature:

2. J. Kajaks, V. Tupureina  Metodiskie norādījumi kursa projektēšanai * Iekārtas un plastmasu pārstrādes rūpnīcu projektēšanas pamati * 1. daļa Rīga, RTU, 1990.- 48 lpp. (kr.val.)

3. J. Kajaks, V. Tupureina  Metodiskie norādījumi kursa projektēšanai * Iekārtas  un plastmasu pārstrādes rūpnīcu projektēšanas pamati * Aprēķinu piemēri, 2. daļa  Rīga, RTU, 1990. - 78 lpp. (kr.val.)

4. J. Kajaks Plastmasu pārstrādes iekārtas un projektēšanas pamati 1. un 2.daļas, Rīga, RTU, 1993.- 168 l. un 66 l. 

5. Plašs ( ap 10-15 grāmatu no katras pa 1-3 eks. ) klāsts ĶTF bibliotekā Āzenes ielā 14/24.

Polymer coatings.

ĶPI 424

Associated Professor  Laimonis Mālers.

Course description: 3 Credit units; 48 hours ( 32lectures, 16 laboratories)

Control forms: exam

Course content.

· Introduction. General information about polymer coatings. Polymer materials , useful for obtaining of coatings. Classification of coatings.History of coatings.

· Physics and  chemistry of formation of coatings. Surface and boundary processes during adhesive bonding of polymers with substrates. General characterization of solid surface. Properties of polymers, responsible for formation of coatings. Fundamentals of film formation ( with and without participation of chemical processes, from solutions, dispersions, melts ).

· General properties of polymer coatings. Mechanical properties. Adhesion and internal stresses. Permeability and protective properties. Appearance and electrical properties. Physical and thermal properties. Aging of organic coatings. Parameters, having influence on it : temperature, radiation, chemicals. Biological degradation of coatings. Natural aging. Durability of coatings.

· Basic application technologies of coating. Technology of coating and drying. Comparative evaluation of different application technologies. Modes of hardening of coatings and their comparative estimation.Technology and ecology of coatings.

· Aplication technology for different substrates. Coatings on metals. Coatings for anticorrosive protection of metals.  Coatings for non-metalic substrates.Coatings of special meaning.

Literature.

1. G. Turner. Introduction to Paint Chemistry and Principles of Paint Technology. Chapman&Hall, 1993.

2. Z.W.Wicks, Jr.F.Jones,  S.P.Pappas. Organic Coatings: Science and Technology. 1.and 2.part. John Wiley & Sons, 1992.

3. A. Jakovļevs. Laku - krāsu pārklājumu ķīmija un tehnoloģija. Ļ.,Ķīmija,1989 (in russion).

4. S. Bagažkovs, N. Suhanova. Laku un krāsu pārklājumu tehnoloģijas praktikums. Ļ., Ķīmija, 1989 (in russion ).

5. Jakovļevs u.c. Pulverveida polimèru materiāli un pārklājumi uz to bāzes.Ļ.,Ķīmija, 1979 (in russion).

6. Paint and surface coatings.Theory and practice. Edit.R.Laumburne. Ellis Horwood , 1987 .

Special polymer materials

ĶPI 425

Assistant Professor  Jānis Kajaks

Course description: 3 Credit units; 48 hours (48 lectures)

Control forms: exam

Course content:
· Plastics in the world and their historical development. Polymers *pyramid*. Special polymer materials group range in this *pyramid* and usage kinds. Thermal resistance polymers, content, forming conditions, structure and properties. Aliphatic, aliphatic-aromatic and aromatic polyethers, polyesters, polysulfones, polysulfides, polyanhydrides, polyamides and etc. Heterocycle chain polymers, polyimides and etc. Polymers with electrical and electronic properties., electrical conductivity - mechanism and conditions. Filled composites with disperssed metals and carbon black. Photo sensitive polymers: theoretical basis, content, structure and utilization fields. Polymers flame resistance problems, mechanisms and kinds of solving these problems. Defining methods of polymers burning ability. Antipyrenes influence on polymer composites properties. Polymers with exelent optical properties: content, structure and usage. Thermoelastoplasts and their characteristics, copolymers and polymer blends, distinguishing of  processing of these kinds materials.

· Hydrophylic polymers: natural, semisynthetic and synthetic materials, content, structure, modification methods and  utilization. Ion exchange polymers: classification, content, structure and utilization. Polymers dyed in structure. Their advantages and use. Foamed plastics, procesing, structure, properties, kinds, wide utilization  and etc. 

Literature:

1. Specialty polymers Ed. by R.W. Dyson 1987.- 186 p.

2. K. Bīlers Siltuma un termiski izturīgi polimēri. M., Ķīmija, 1984.- 1056 l. (kr.val.)

3. V. Guļs, L. Šenkels Elektrovadošas polimēru kompozīcijas.- M.,Ķīmija, 1984, 240 l. (kr.val.)

4. V. Kopilovs u.c. Polimēru materiāli ar pazeminātu degamību. M.,Ķimija, 1986.- 214 l. (kr.val.)

5. V. Miļņikovs Fotovadoši polimēri. Ļ.,Ķīmija, 1990.- 235 l. (kr.val.)

6. Gaismas jūtīgi polimēru materiāli.Ļ., Ķīmija, 1985.-296 l. (kr.val.)

7. N. Baraškovs, T. Sahno Optiski caurspīdīgu polimēri un materiāli uz to bāzes. M.,Ķīmija, 1992.-76 l. (kr.val.)

8. Termoelastoplasti. V. Moisejeva redakcijā. M., Ķīmija,1985.-182 l. (kr.val.)

9. N. Baraškovs Fluoriscējošie polimēri.- M., Ķīmija.-1987,-222 l. (kr.val.)

10. L. Sperlings Savstarpēji saslēgtu tīklu veidošanās.- M.,Ķīmija, 1987.-222l. (kr.val.)

11. Nikolajevs Ūdenī šķīstoši polimēri. Ļ.,ĶĪmija, 1979.-145 l. (kr.val.)

12. Djakonovs Polimēri kino-foto materiālos. Ļ., Ķīmija,1991,-238 l. (kr.val.)

13. E. Berkutovs Sintētiskie ūdenī šķīstošie polimēri. Alma-Ata Zinātne, 1981.-248 l. (kr.val.)

14. V. Kolodovs Polimēru materiālu degšanas samazinātāji. M., Ķīmija, 1986.-267 l. (kr.val.)

15. N. Baraškovs Struktūrā iekrāsoti polimēri un materiāli uz to bāzes. M.,Ķīmija, 1987.-76 l.(kr. val.)

Fiber  materials

ĶPI 426

Associated Professor Skaidrīte Reihmane

Course description: 3Credit units; 48 hours (32 lectures, 16 laboratories)

Control forms: exam

Course content:
· Fibers as high molecular compounds. Types of fibers forming polymers. Main factors, impressing properties of fibers and main stages of man-made fibers production. Principles of choice of fibers forming and modification methods. Fibers classification, development of production and application tendencies.

· Natural fibers. Natural vegetable fibers (NVF), their structure and properties. Cellulose - main structure element of vegetable fibers. Wood fibers. Natural admixtures of cellulosic fibers. Chemical and physical properties of NVF, their textile and technical application. Protein fibers (wool, natural silk). Structure of proteins. Proteins as ampholytes. Chemical composition and structure of keratin and fibroin. Protein fibers properties and application.

· Man - made fibers. Fibers obtained from natural polymers (viscose, acetates, cupro etc),  their structure, properties and application. Synthetic fibers. Carbochain (acrylic, polyvinylalchocol, polyvinylchloride, polyolefines) and heterochain fibers (polyamides, polyesters, polyurethanes), their production and properties.

· Fibers for industrial or specialty uses. Glass, aramid, carbon, metallic etc fibers, their properties and application in composites, building materials, as geotextiles etc. Application of finishes for fibers properties modification. Comparison of fiber materials using following characteristics: classification, chemical properties (active groups, bonding between macromolecules, sorptive properties, chemical resistance), temperature, biological and environmental resistance, application. Identification of fibers.

Literature:

1. Reihmane S. Tekstilķīmija. Lekciju konspekts. Rīga, 1998.
2. Cook J.G. Handbook of Textile Fibres: Vol.1: Natural Fibres. Merrow Publ. Co. LTD, 1984. 

3. Cook J.G. Handbook of Textile Fibres: Vol.2: Man - Made Fibres. Merrow Publ. Co. LTD, 1984.

4. Hatch K.L. Textile Science. NJ, West Publish. Comp., 1993.

5. Fritz A., Cant J. Consumer Textiles. Oxford, Oxford University Press, 1994.

Wood - material science

ĶPI 427

Professor Ģirts Zaķis

Course description: 5Credit units; 80 hours (48lectures, 32laboratories)

Control forms: exam

Course content:

· Macrostructure of trees, tree parts and their functions, relative content. Macroscopical structure of wood - pith, annual growth rings, earlywood and latewood, their links with growing conditions, knots. Growing of wood. Cambium, its action, formation of bark. Types of wood cells, structure of cells, functions, types of pores. Difference between microscopical structure of conifer and foliage trees. Submicroscopical structure of wood cells. Location of layers in the walls of cells, orientation of microfibrills, content of chemical compounds in layers.

· Chemical composition of wood. Content of compounds and analysis methods. Lignin - structure, isolation and delignification methods. Cellulose, physical and chemical properties. Obtaining methods. Hemicellulose, types and properties. Extractives, their classification. Pine resins. Terpenes, terpenic acids. Tannins. Oxygen, light (UV), temperature and other factors influence on wood and its components physical and chemical properties.

· Fungi and bacteria influence on wood. Structural and chemical changes. Wood protection methods and materials. Wood damages caused by insects. Damages stating and  abatement methods. Repairs of historical buildings and objects (investigation, operation sequence, methods - solidification, filling of hollows, gluing, bleaching etc.). Handling with water logged wood (excavation, transportation). Methods of wet wood dehydration (alum process, solvents exchange method). Characterisation of archaeological wood (structure, chemical changes). Handling with dig out wood. Methods of consolidation of decayed wood (consolidation of cell walls, filling of lumens). Consolidants.   

Literature:

1. V. Ņikitins, A. Oboļenska, V. Ščegoļevs. Koksnes un celulozes ķīmija.- M.: 1978. -368 lpp. (in Russ.).

2. 2.  A. Oboļenska, Z. Jeļņicka, A.Ļeonovičs. Laboratorijas darbi koksnes un    celulozes ķīmijā.- M.: 1991. -320 lpp. (in Russ.).
3. H. Kuhn. Conservation and Restoration of Works of Art and Antiquities, 

4. vol. 1.- Butterworths, 1987.

5. C.V. Horie. Materials for Conservation.- Butterworths, 1990.

6. M. Grīnberga. Materiālmācība galdniekiem.- R.: Jumava, 1999. -188 lpp.

7. J. Ashurst, N. Ashurst. Practical Building Conservation. Volume 5, Wood, Glass and Resins.- Gower Technical Press, 1990. -114 p.

8. Conservation - Restoration of Leather and Wood. Training of Restorers. 6th International Restorer Seminar. Veszprem: 1987. -508 p.

9. M.K. Ņikitins, E.P. Meļņikova. Ķīmija restaurācijā.- Ļ: Ķīmija, 1990. - 304 str. (in Russ.).

Paper - material science

ĶPI 428

Professor Arnis Treimanis

Course description: 5Credit units; 80 hours (48 lectures, 32 laboratories)

Control forms: exam

Course content:
· Historical survey on papermaking. Pulp and paper production and consumption volumes today. Wood resources for  pulp production. Recycling of paper fibres.

· Fundamentals of mechanical and chemical  pulp production technology. Pulp  bleaching schemes, notion of non- chlorine ECF and TCF bleaching and ways of bleaching realization.

· Pulp preparation for paper production, forming of paper composition. Wet and dry part of papermaking machine. Performance of paper and cardboard in items.

· Paper and its properties.

· Internal and external factors of paper deterioration. Paper oxidation and yellowing, light influence on paper durability. Paper decay under the influence of biological factors.

· Accelerated methods for paper decay investigation, paper durability forcasting.

· Chemical and technological methods for paper durability increase. Advantages of papermaking in neutral and alkaline media. Hydrofobizators reacting with cellulose, glues.

· Fibre materials, fillers, synthetic polymers and modified cellulose fibres influence on paper durability. Evaluation of paper ageing extant - physical, mechanical and chemical properties.

· Large quantity paper neutralization methods and their evaluation. Individual ways of paper items neutralization, aged paper strength increasing methods.

· Paper conservation and restoration aims, the main operations: cleaning flushing, neutralization, bleaching etc. Spots removing, tear-off filling, duplication,  lamination, consolidation. Materials, used for paper conservation and restoration.

· Preventive measures against  action of micro-organisms. Evaluation of paper biological durability. Influence of neutralization on paper biological durability.

Literature:

1.  G. A. Smook. Handbook for pulp & paper technologists. Angus Wilde Publications, Vancouver, 1994, 420 p.

2.  C. J. Biermann. Handbook of pulping and papermaking. Academic Press, San Diego, New York, 1996, 754 p.

3.  W. Sanderman. Die Kulturgeschichte des Papiers. Springer Verlag, 1988, 202 S.

4.  G. M. Cunha. Mass deacidification for libraries. Library Technology reports, 1987, vol. 23, p. 362-472.

5.  D. M. Fļate. Papīra īpašības. Izd. “Ļesnaja promišļennostj”, Maskava, 1986, (in Russ.).  

6.  J.C. Williams. Preservation of Paper and Textiles of Historic and Artistic Value II. ACS, Washington, 1981, 456 p.

7.  H. Kuhn. Conservation and Restoration of Works of Art and Antiquities, vol.I. Butterworths, 1987, 262 p.

8.  Biodeterioration of Cultural Property. Ed. O.P. Agrwall, S. Dhawan. - Lucknow: NRLC, 1991, 494 p.

9.  G. Caneva, M.P. Nugari, O. Salvadori. Biology in th Conservation of Works of Art. - Rome: ICCROM, 1991, 182 p.
Textiles-material science

ĶPI 429

Associated Professor Skaidrīte Reihmane

Course description: 5Credit units; 80 hours (32 lectures, 48 laboratories)

Control forms: exam

Course content:
· Fibers as high molecular compounds. Types of fibers forming polymers. Main factors, impressing properties of fibers and main stages of man-made fibers production. 

· Natural fibers. Natural vegetable fibers (NVF), their structure and properties. Cellulose - main structure element of vegetable fibers.  Natural admixtures of cellulosic fibers. Chemical and physical properties of NVF, their application in textiles. Protein fibers (wool, natural silk). Structure of proteins. Proteins as ampholytes. Chemical composition and structure of keratin and fibroin. Protein fibers properties and application.

· Man - made fibers. Fibers obtained from natural polymers (viscose, acetates, cupro etc),  their structure, properties and application. Synthetic fibers. Carbochain (acrylic, polyvinylalchocol, polyvinylchloride, polyolefines) and heterochain fibers (polyamides, polyesters, polyurethanes), their production and properties. Comparison of textile fibers using following characteristics: classification, chemical properties (active groups, bonding between macromolecules, sorptive properties, chemical resistance), temperature, biological and environmental resistance, application. Identification of fibers.

· Textiles as object of restauration and conservation. Making fibers into yarns. Effects of twist. Types and size of yarns. Woven and knitted fabrics, other methods of fabric construction. Understanding level about the care of textile  products.

Literature:

1. Reihmane S. Tekstilķīmija. Lekciju konspekts. Rīga, 1998.
2. Hatch K.L. Textile Science. NJ, West Publish. Comp., 1993.

3. Fritz A., Cant J. Consumer Textiles. Oxford, Oxford University Press, 1994.

4. P.G. Tortora Understanding Textiles. NJ, Maccmillan Publish. Comp., 1987.

5.  Landi S. The Textile Conservators Manual. London, Butterworths, 1985.

Biocorrsion

ĶPI 430

Assistant Professor Līvija Vulfa

Course description: 4Credit units; 64 hours (32 lectures, 32 laboratories)

Control forms: exam

Course content:

· Microorganisms, morphology and metabolism of bacteria and fungi.

· Environmental conditions - temperature, moisture and pH influence on microorganisms.

· Mechanisms of physical and chemical biodeterioration, ferments, acids etc.

· Biocides action mechanisms. Boideterioration of wood, paper, textiles, leather, metals, natural stone, ceramics, glass and porcelain, methods to prevent biodeterioration.

· Lichens and mosses, insects and rodents, they role in biodeterioration.

· Microorganisms investigation methods: washing off, foot-marks (imprints, impresses) etc. Examination of microorganisms. Microscopical preparations.

· Studies in Latvian State archive - exudation and analyses of sowings;

· in Brothers Cemetery - examination of lichens and mosses, application of biocides; in Restoration Centre of National library - acquaintance with desinfication methods; in Ethnographic Open Air museum - biodeterioration of wood, wood treatment with antiseptics.

Literature:

1. <bjgjdht;ltybz. - V.% Dscifz irjkf> 1987.  -352c
2. U. Rfytdcrfz. <bjkjubxtcrjt gjdht;ltybt ghjvsiktyys[ vfnthbfkjd. - K.% Yferf> 1984.  -230c.
3. Biotechnology, vol.8.  Microbial Degradations. VCH, 1984. -744p.
4. Biodegradation of Cultural Property. Ed. O.P. Agrval.- New Delhi: Macmillan India Ltd.,1991. -494 p.
5. G. Caneva, M.P. Nugari, O. Salvadori. Biology in the Conservation of Works of Art.- Rome: ICCROM, 1991. -182 p. 


Conservation of textiles

ĶPI 431

Associated Professor Skaidrīte Reihmane

Course description: 5Credit units; 80 hours (32 lectures, 48 laboratories)

Control forms: exam

Course content:

· Conception of restauration and conservation of textiles. Documentation and estimation of objects. Ancient textiles, methods of  investigations. Identification of fibers, methods of analysis of textile structures, used dyes and  damage of textile materials. Fundamental aspects of textiles degradation, conservation and storage of textiles.

· Textile materials finishing. Preparatory processes. Sizing and desizing. Scouring and cleaning of different fiber types and fabrics (cotton, silk, wool, man-made fibers).  The purpose of mercerization,  carbonization and thermosetting. Bleaching. Chemistry of bleaching with oxidizing (Cl containing and peroxide) and reducing bleaching agents. Optical brightening of textiles. 

· Dyeing and Printing. History of dyeing and printing. Main classes of dyes (natural and synthetic). The nature of bonds between the dyes and fibers, their influence on colour fastness properties. Principles of choice of dyes for dyeing and printing of textile materials. Aftertreatments of coloured textiles. Methods of colourfastness improving. 

· Final Finishing Understanding of mechanical and chemical final finishing processes. Chemicals and finishing methods for textiles conservation: antimildew, antirot, antibacterical, light deterioration, mothproofing and other finishes, their fastness properties.

Literature:

1.  Reihmane S. Tekstilķīmija. Lekciju konspekts. Rīga, 1998.

2.  Laboratory works in textile materials chemical technology. Moscow, 1994 (in russian).
3.  Hvala A. Anger V. Textile Auxiliary Products.Part I, II Moscow, 1991 (in russian).

4.  Vigo T.L. Textile Processing and Properties. NJ, Elsevier, 1994.

5.  Nikitin M., Melnikova E. Chemistry in Restauration. Moscow, 1990 (in russian).
6.  Allen N. S. Polymers in Conservation. Cambridge, 1992.

7.  Mahall K. Quality Assessment of Textiles. Berlin , Springer,1993.

Polymer adhesives

ĶPI 432

Professor Mārtiņš Kalniņš

Course description: 2Credit units; 32 hours (32 lectures)

Control forms: exam

Course content: 

· General conceptions. General characteristic of adhesion and interface processes. Concepts: adhesive joint, adhesive,  substrate 

· Structure of substrate surface. Surface structure of metal, glass, ceramics, wood, polymer and other substrates: topography, chemical structure, surface free energy, structure gradients, adsorbed layers,  boundary layers. Methods of substrate surface investigation.

· Process of adhesive joint formation. Formation of contact surface (wetting, spreading). Formation of interfacial bonds. Acid-base interaction. Formation of interfacial chemical bonds. Formation of boundary layers by interdiffusion. Formation of adhesive boundary layers in contact with dense solid substrate. Weak boundary layers. Chemical interface and boundary processes. Coupling agents.
· Structure of the adhesive joint. Surface of substrate, contact surface. Speculative strength of the adhesive joint for interfacial fracture and fracture in the boundary layer of the adhesive. 

· Formation of autohesive bonds between adhesive layer.

· Formation of cohesive strength of the adhesive. 
· Hardening of thermoplastic and curable adhesives. Change of the adhesive volume, formation of internal stresses.

· Main components of adhesive compositions and their functions. 
· Curable adhesives. Phenol- and urea formaldehyde, epoxy, unsaturated polyesters, poliurea and other adhesives.

· Thermoplastic adhesives: based on vinylchloride copolymers, polyvinilchloride derivatives, polyvinylacetate and others.

· Pressure-sensitive adhesives.

· Hot-melt adhesives.

· Preparation of materials for adhesive bonding. Shaping, mechanical treatment of the surface, surface cleaning. Control of surface cleanness. 

· Preparation of adhesives. 

· Gluing process.

· Control of gluing quality. Destructive and nondestructive methods. 
· Principles of adhesives selection. 
Literature:
	1. 
	L-H. Lee
	Adhesive Bonding, N-Y., London, Plenum Press, 1991, p.p. 476

	2. 
	L-H. Lee
	Fundamentals of Adhesion, N-Y., London, Plenum Press, 1992, p.p. 454

	3. 
	A.W. Adamson
	Physical Chemistry of Surfaces, 5-th Ed., N-Y., Wiley & Sons, 1990, p.p. 777.

	4. 
	Ed. E.H. Schindel-Bidinelly
	Konstrukcion Kleben, Ein Lehrgang, N-Y., WCH, 1988, p.p. 328

	5. 
	M. Kalniņš
	Sintētiskās līmes un līmēšanas process”, (Synthetic Glues and Gluing) Liesma”, Rīga, 1973, 233 lpp

	6. 
	Ed. I. Skeist
	Handbook of Adhesives, N-Y., Reinhold, 1989, p.p. 767


Finishing of fiber  materials

ĶPI 433

Associated Professor Skaidrīte Reihmane

Course description: 2Credit units; 32 hours (16 lectures, 16 laboratories)

Control forms: test

Course content:
· Preparatory Processes. Purpose of singeing. Sizing and desizing. Requirements for polymers used for sizing. Chemical and biological desizing agents. Scouring of different fiber types and fabrics (cotton, silk, wool, man-made fibers). The purpose and technology of mercerization and carbonization processes. Bleaching. Chemistry of bleaching with oxidizing (Cl containing and peroxide) and reducing bleaching agents. Influence of pH and temperature of the bath on the bleaching processes. Optical brightening of textiles.  Stages of preparation for fabrics manufactured from cellulosic, protein, man-made fibers and their mixtures. Preparation of fabrics for printing. Thermosetting. 

· Dyeing and Printing Theory and technology of dyeing and printing. Dyes uptake as a function of the properties of substrate, dye and technological conditions. The nature of bonds between the dyes and fibers, their influence on colour fastness properties. Classification of dyes (chemical and technical). Application of dyes containing anionic functional groups (direct, acid, reactive, vat, sulphur). Cationic, disperse dyes and pigments. Principles of choice of dyes for dyeing and printing of textile materials. Aftertreatments of coloured textiles. Methods of colourfastness improving. General properties of printing colours. Thickeners and their choice. Main printing methods. Treatment of fabrics after printing.

· Final Finishing Understanding of mechanical and chemical final finishing processes. Dimensional stabilization and production of surface effects with mechanical and thermal methods. Chemicals and finishing methods for improving functional properties of textiles. Special (water and oil repellence, anti-static, flame-retardant etc.) finishes, their fastness properties.

1.  Literature:

2.  Reihmane S. Tekstilķīmija. Lekciju konspekts. Riga, 1998.

3.  Laboratory works in textile materials chemical technology. Moscow, 1994 (in Russian).
4.  Hvala A. Anger V. Textile Auxiliary Products.Part I, II Moscow, 1991 (in Russian).

5.  Vigo T.L. Textile Processing and Properties. NJ, Elsevier, 1994.

The legal basis of cultural heritage protection

ĶPI 436

Assistant Professor Rihards Pētersons

Course description: 2Credit units; 32 hours (32 hours lectures)

Control forms: exam

Course content:

· Idea about the cultural heritage. The process of identification, documentation and valuation of material culture. Cultural monuments as the most important part of cultural heritage. Listing of monuments. The (Law of Latvian Republic about The Protection of Cultural Heritage( /1992, amendments in 1993, 1995/ and the Regulation of Ministry of Chambers /1992/.

· The groups of monuments: architecture, city building, history, art and archaeology. The specific requirements towards  this monuments. The cultural heritage institutions of state and local levels. Their structure and characterization of work.

· Other legislation and resolutions in Latvian Republic connected with protection of cultural monuments /building, territorial planning, zoning, criminal and civil code, administrative regulations etc./. International laws. The Hague Convention, Venice Charter, Mexico Declaration etc. The UNESCO Convention concerning the protection of the World Cultural and Natural Heritage /1972/. UNIDROIT Convention.

Literature:

1.  Kultūras pieminekļu saraksts Latvijas PSR teritorijā.- R., 1959, 218 lpp.

2.  Latvijas PSR kultūras pieminekļu saraksts.- R., 1969, 312 lpp.
3.  Latvijas PSR vēstures un kultūras pieminekļu saraksts.- R., 1984, 292 lpp.
4.  Appleyard Donald. The Conservation of European Cities.- London, 1979, 308 p.
5.  Barthel Diana. Historic Preservation.- New Jersey, 1996, 138 p.
6.  Fitch James Marston. Historic Preservation, 3.ed.- Virginia Press, 1995, 432 p.
7.  Lowenthal David. The Past is a Foreign Country, 6.ed.- Cambridge, 1995, 490 p.
8.  Ross Michael. Planning and the Heritage. Policy and Procedures.- London, 1996, 138 p.
9.  Siehr Kurt. The UNIDROIT Draft Convention on the International Protection of Cultural Property. - International Journal of Cultural Property, 1994, vol.3, Nr.2, 301-307 pp.
Recycling of polymer materials

ĶPI 501

Assistant Professor  Jānis Kajaks

Course description: 2 Credit units; 32 hours ( 32 lectures)

Control formss: test

Course content:

· Plastics utilization in different countries, short  history of polymers and other materials recycling. Domestic and industrial waste, their charaterization. Domestic waste collection, sorting and preparing  for recycling problems. Waste from semiindustrial processing processes. Traditional  shemes of collection and sorting domestic waste in different material streams. Recycled polymer materials obtaining technologies different solvings: satistc methods, dissolving-washing, dissolving-flotation processes and etc..

· Recycled polymers converting in different another materials. Depolimerization methods: hydrolysis, alcoholysis, acidolysis and etc. Thermal utilization methods: thermal destruction, depolimerization and pyrolysis. Plastics inciniration problems. Waste storage problems in deponies and grounds. Different thermoplastic polymers  recycling kinds and problems. For example polyolefines, polyethylene terphtalate, polystyrene, polivinilchloride and etc. Polymer mixture recycling  problems. Thermoplastic composite materials recycling. Engineering plastics, composites on the basis of thermosetting polymers recycling. Polymer materials and composites lifetime and its regulation. Ecological and economical aspects of polymer  materials recycling, their evaluation. Recycled materials processing distinguishing. Multiprocessing influence on materials and products quality, properties. Methods of modification of recycled materials: additives of virgin material, stabilization problems and etc. Recycled materials preparing and processing equipments constructions and specific features. Short summary about course. Polymer materials recycling problems in Latvia and development perspectives.

Literature:
1. Štarke Rūpnieciko un sadzīves  polimēru atkritumu izmantošana. Ļ.: Ķīmija,   1987.- 170 l. (in rus. )

2. G. Bistrovs, V. Gaļpērins, B. Titovs Plastmasu ražošanas atkritumu neintralizēšana un izmantošana. Ļ. Ķīmija, 1982,- 260 l. (in rus. )

3. R. J. Ehrig Plastics Recycling , Products and Processes, 1992.- 289 p.

Methods of Investigation of Polymers

ĶPI 502

Doc. Velta Tupureina

Course description: 4 Credit units; 64 hours (32 lectures, 32 laboratories)

Control forms: Exam 

Course content: 

· General characteristics of investigation methods of polymers. Use of electromagnetic radiation: spectroscopic and non-spectroscopic optical methods. Use of high energy electronic flow: destructive and nondestructive methods.

· Interaction of polymers with low molecular substances: gases, vapors, liquids. Effect of temperature changing on  characteristic parameters: thermal effects, changes of free volume, change of weight and deformation. Use of external mechanical forces: strength-deformation characteristics.

· Main optical investigation methods of polymers. 

· Thermal analysis of polymers. Differential thermal analysis and differential scanning calorimetry. Thermogravimetry. Thermomechanics. Dilatometry.

· Investigation of  polymer solutions properties.  Methods of molecular weight determination: light scattering, viscometry, cryoscopy and ebulliometry, osmometry and end-group analysis. Methods of determination of molecular-weight distribution: turbidimetric titration, size-exclusion chromatography, gel-permeation chromatography, preparative fractionation by dissolution and precipitation.

· Investigation of polymers interaction with gases and liquids. Permeability. Sorption and desorption. Investigation of surface free energy.

· Determination of density. Method of hydrostatic weighting. Gradient tube method.

· Determination of strength-deformation characteristics. Solid and high-elastic polymers: creep, stress relaxation, elasticity modulus.  Determination of impact strength and microhardness.

· Viscometry of polymer melts and solutions. 

· Determination of characteristics of individual polymer structure. Average molecular weight, molecular weight distribution. Crosslinked systems of macromolecules: content of cross-linked networks, cross-link density. Structure of polymers: crystallinity, morphology and quality of crystals.  Transition temperatures of phase and deformation states of polymers: temperature of crystallization and melting , glass transition temperature, temperature of  brittlness and flow temperature.

Literature:

1. Modern Methods of Polymer Characterization. Ed. by G.Bartgh, J.W.Mays.- N.-Y., Wiley-Intersci.Public., 1991, pp.561.

2. L.C.Sawyer, D.T.Grubb. Polymer Microscopy.- N.-Y., Chapman &  Hall, 1994, pp.303.

3. D.Campbell, J.R.White. Polymer Characterization. Physical Techniques.- N.-Y., Chapman &  Hall, 1991, pp.362.

4. M.Kalniņš, Polimēru fizikālā ķīmija.- Rīga, Zvaigzne, 1988, 242 lpp. ( in Latvian).

5. Я.Рабек. Экспериментальные методы в химии полимеров.- Москва, Мир,1983,ч.1,      384 с.; ч.2, 479 c. (in Russian).

6. L.H.Sperling. Introduction to Physical Polymer Science, 2nd ed.- Wiley-Intersci.Public., 1992, pp.594.
7. I.M.Ward, D.W.Hadley. An Introduction to the Mechanical Properties of Solid Polymers.- John Wiley & Sones Ltd., 1993, pp. 334.
Ageing of Polymer materials.

ĶPI 503

Associated Professor Laimonis Mālers

Course description: 2Credit units; 32 hours (32 lectures)

Control forms: test.

Course content.

· General features of polymer ageing. General characterization  of ageing process. Ageing as complicated totality of  macromolecular and  polymeranlogical transformations. Criteria for estimation of changes in polymer structure and properties during ageing. Expression forms of  ageing.

· Principles of increasing of polymer stability. Increasing of stability of polymers during synthesis of new polymers, by selecting  suitable conditions of operating, by application of protective coatings.

· Stabilization of polymers against different forms of ageing, by using stabilizers.    

· Thermal ageing of polymers. Thermooxidative transformations of polymers by influence of temperature. Thermal decomposition . Depolymerization as kind of thermodestruction.Thermostabilizers and their application.

· Thermooxidative ageing of polymers. Separate stages of ageing. Application of antioxidants for stabilizing of polymers,mechanism of their operating. Mixtures of  antioxidants.  

· Photooxidative ageing of polymers. Characterization of polymer  photooxidative transformations as chain reactions. Separate stages of process. Application of photostabilizers against photooxidative degradation of polymers.   

Literature:

1.  E.Kirilova, E.Šuīgina. Termoplastu novecošana un stabilizācija. Ķīmija, 1988 ( in russion).

2.  J.Zujevs. Polimēru sagrūšana agresīvu vidu iespaidā. M.,Ķīmija, 1972 (in russion).
3.  M.Kalniņš, Ē.Neimanis, V.Kaīķis. Lielmolekulārie savienojumi. Rīga, Zinātne, 1981 ( in latvian).
4.  J.Voigt. Sintētisko polimēru stabilizācija pret gaismas un siltuma iedarbību. Ķīmija, 1972 ( in russion).
5.  M.Kalniņš. Polimēru fizikālā ķīmija. Rīga, Zvaigzne, 1988 ( in latvian).
Perspective polymer materials

ĶPI 504

Assistant Professor  Jānis Kajaks

Course description: 2 Credit units; 32 hours  ( 32 lectures)

Control forms: test

Course content:
· Groups of perspective polymer materials, specific properties of these materials and utilization fields. Ecological perspective polymers and composites. Natural polymers, wood, cellulose and different another natural vegetable fibres, their processing waste and composites on the basis of NVF and synthetic polymers. Recycled polymer composites. Starch and their derivates. Biodegradable composites on the basis of thermoplastics starch. Microbiological synthesied biodegradable polymers and composites, their utilization, composites with regulated lifetime. Thermal resistance polymers : determinations of synthesis, structure and utilization. Semi-conductor polymers and composites. Ion exchange polymer kinds. Photo sensitive polymers: structure, properties and usage. Thermal shrinkage materials: copolymers, polymer mixtures on the basis of different polymers, properties regulation methods, processing distinguihings, spheres of use and etc. 

Literature:

1. J. Kajaks, V. Bulmanis, S. Reihmane Influence of coupling agents on physico - mechanical properties of polyethylene and linen yarn,s production waste composites. - Mechanics of composite materials, vol.33, N 3, 1997. and etc.( vol.33, N4, 1997, vol.35, N2, 1999 ) and etc.

2. D.R. Rueda, J. Kajaks, A. Viksne, F.-J. Balta Calleja Properties of arylpolyesters with references to water content. - Macromolec. Symp. 94, 259 -268 (1995 )

1.  Teaching literature:

2. Gaismas jūtīgi polimēri / autoru kolektīvs.- L.: Ķīmija, 1985.- 296 l.(in rus) 

3. Termoelastoplasti / autoru kolektīvs.- M.: Ķīmija, 1985.- 184 l. (in rus.)

4. Specialty Polymers, Ed. R. W. Dyson, Chapman and Hall New York , 1987.- 185 p

5. K. Bīlers Siltuma un termiski izturīgi polimēri. M.: Ķīmija, 1984. -1056 l. (in rus.)

6. V. Kopilovs Polimēri ar  pazeminātu degamību. M.:Ķīmija, 1984.-240 l. (in rus.)

7. V. Guļs Elektrovadošas polimēru kompozīcijas.-M.:Ķīmija, 1986.- 214.l. (in rus.) u.c.

Physical and Chemical Methods of Investigation of Polymers 

ĶPI 506

Assistant Professor Velta Tupureina

Course description: 2Credit units; 32 hours (32 lectures)

Control forms: test

Course content:

· General characteristics of investigation methods of polymers. Chemical analysis of polymers. Use of electromagnetic radiation: spectroscopic and non-spectroscopic optical methods. Main optical investigation methods of polymers. Effect of temperature changing on  characteristic parameters: thermal effects, changes of free volume, change of weight and deformation. Use of external mechanical forces: strength-deformation characteristics.

· Thermal analysis of polymers. Differential thermal analysis and differential scanning calorimetry. Thermogravimetry. Thermomechanics. Dilatometry. Determination of characteristics of individual polymer structure. Structure of polymers: crystallinity, morphology and quality of crystals.  Transition temperatures of phase and deformation states of polymers: temperature of crystallization and melting , glass transition temperature, temperature of  brittlness and flow temperature.

· Investigation of  polymer solutions properties. . Average molecular weight, molecular weight distribution. Methods of molecular weight determination: light scattering, viscometry, cryoscopy and ebulliometry, osmometry and end-group analysis. Methods of determination of molecular-weight distribution: turbidimetric titration, size-exclusion chromatography, gel-permeation chromatography, preparative fractionation by dissolution and precipitation.

· Determination of density. Method of hydrostatic weighting. Gradient tube method.

· Determination of strength-deformation characteristics. Solid and high-elastic polymers: creep, stress relaxation, elasticity modulus.  Determination of impact strength and microhardness.

Literature:

1. Modern Methods of Polymer Characterization. Ed. by G.Bartgh, J.W.Mays.- N.-Y., Wiley-     Intersci.Public., 1991, pp.561.

2. L.C.Sawyer, D.T.Grubb. Polymer Microscopy.- N.-Y., Chapman   Hall, 1994, pp.303.

3. D.Campbell, J.R.White. Polymer Characterization. Physical Techniques.- N.-Y., Chapman     Hall, 1991, pp.362.

4. M.Kalniņš, Polimēru fizikālā ķīmija.- Rīga, Zvaigzne, 1988, 242 lpp. 

5. Я.Рабек. Экспериментальные методы в химии полимеров.- Москва, Мир,1983, ч.1, 384 с.; ч.2, 479 c.

6. L.H.Sperling.Introduction to Physical Polymer Science.-Wiley-Intersci.Public.,1992, pp.594.

7. I.M.Ward, D.W.Hadley. An Introduction to the Mechanical Properties of Solid Polymers.- John   WileySones Ltd., 1993, pp. 334.

Leather - material science

ĶPĶ 315

Associated Professor Mārcis Dzenis

Course description: 5 Credit units; 80 hours(32 lectures, 16practice, 32laboratories)

Control forms: exam

Course content:

· Structure of skins and hides, variations in structure between animal types and with location. Collagen, elastin, reticulin and keratin fibres, their features and functions in skins and hides.

· Classification of proteins, remnant of amino acids, peptide bond, peptides and polypeptides.

· Collagen; primary, secondary, ternary and quarterly structures, conditions for their stability; chemical, physical and mechanical properties; changes absorbing water, at heating, acting with alkalis, acids, salts and ferments. Isoelectric point.

· Historical development of leather production. Ancient skins and hides, treatment and tanning methods.

· Curing methods of skins and hides, their characterisation; preparation for tanning: soaking back, liming, unhairing. Operations before tannage: deliming, bating, pickling, their nature.

· General view on tanning process. Organic and inorganic tanning materials. Aldehyde and smoke tannage, white leathers. Oil tannage, chamois and semi-chamois leathers. Complex organic tanning agents, hydrolysable and condensed tannins. Vegetable tannage, red leathers. 

· Mineral tanning agents. Chrome tannage and leathers. Alum tawing, glace, nap and other fine leathers.

· Combination tannage.

· Chrome and combination tanned leathers dyeing and fatliquoring processes. Dyeing with different types of dyes. Fatliquoring with natural and sytethic lubricating agents (lubricants).

· Finishing with aniline, semi-aniline, casein, synthetic organic solvent and emulsion based systems. Skin, hide and leather defects.

Literature:

1. {bvbz b nt[yjkjubz rj;b. Gjl htl. B.G.Cnhf[jdf.- V.% Ktughjv,bnbplfn> 1985.- 496c.

2. Pehf,zy R.V. b lh. Vfnthbfkjdtltybt bpltkbq bp rj;b.- V.% Ktughjv,bnbplfn> 1988.- 416 c.

3. Ujkjdnttdf F.F. b lh. Kf,jhfnjhysq ghfrnbrev gj [bvbb b nt[yjkjubb rj;b b vt[f.- V.% Ktughjv,bnbplfn> 1987.- 312 c.

4. J. H. Sharphouse. Leather Technician(s Handbook.- Northampton, Leather Producers( Association. 1995.

5. Leather. Its Composition and Changes with Time. Edited by C. Calman and B. Hainess.- Northamptonshire, The Leather Conservation Centre, 1991.

6. D. Tuck. Oils and Lubricants Used on Leather.

7. Stambolow T. Manufacture, deterioration and preservation of leather.- Amsterdam, 1969.- 98 p.

8. Reed R. Ancient skins, parchments and leathers.- London-New York, Seminar Press.- 1972.- 325 p.
Polymer coatings.

ĶPĶ 424

Associētais Professor Laimonis Mālers

Course description: 3 Credit units; 48 hours ( 32 lectures,16 laboratories)

Control forms: exam

Course content:

· Introduction. General information about polymer coatings. Polymer materials, useful for obtaining of coatings. Classification of coatings.History of coatings.

· Physics and  chemistry of formation of coatings. Surface and boundary processes during adhesive bonding of polymers with substrates. General characterization of solid surface. Properties of polymers, responsible for formation of coatings. Fundamentals of film formation ( with and without participation of chemical processes, from solutions, dispersions, melts ).

· General properties of polymer coatings. Mechanical properties. Adhesion and internal stresses. Permeability and protective properties. Appearance and electrical properties. Physical and thermal properties. Aging of organic coatings. Parameters, having influence on it : temperature, radiation, chemicals. Biological degradation of coatings. Natural aging. Durability of coatings.

· Basic application technologies of coating. Technology of coating and drying. Comparative evaluation of different application technologies. Modes of hardening of coatings and their comparative estimation.Technology and ecology of coatings.

· Aplication technology for different substrates. Coatings on metals. Coatings for anticorrosive protection of metals.  Coatings for non-metalic substrates.Coatings of special meaning.

Literature.

1. G. Turner. Introduction to Paint Chemistry and Principles of Paint Technology.Chapman&Hall, 1993.

2. Z.W.Wicks, Jr.F.Jones, S.P.Pappas. Organic Coatings: Science and Technology. 1.and 2.part. John Wiley & Sons, 1992.

3. Jakovļevs. Laku - krāsu pārklājumu ķīmija un tehnoloģija. Ļ.,Ķīmija,1989  (in russion ).

4. S. Bagažkovs, N. Suhanova. Laku un krāsu pārklājumu tehnoloģijas praktikums. Ļ., Ķīmija, 1989 (in russion ).

5. Jakovļevs u.c. Pulverveida polimēru materiāli un pārklājumi uz to bāzes.Ļ.,Ķīmija, 1979 (in russion).

6. Paint and surface coatings.Theory and practice. Edit.R.Laumburne. Ellis Horwood , 1987 .

Pigments and dyes

ĶPĶ 435

Associated Professor Mārcis Dzenis

Course description: 3 Credit units; 48 hours (32 lectures, 16 laboratories darbi)

Control forms: exam

Course content:

· Inorganic and organic pigments, extenders, dyes, lacquers, varnishes and paints - definitions, functions and classification. Their part and development at different periods of mankind.

· Pigments production methods. Factors determining colour of pigments and dyes. Chemical, physical, phisicochemical and technological properties of pigments. Pigments crystal structure, crystalline forms; polymorphism and polymorphic transformations, opacity, hiding and translucent pigments, their use in paints; oil absorption, dispersity, whiteness, staining and lightening power. Pigment volume content, its influence on coating properties.

· Formulation of water colours, temperas, encaustics, pencils, pastels, oil paints, Indian inks and inks, characterisation of pigments, dyestuffs and binders in these compositions. Thermostable pigments. Use of ceramic pigments in production processes of ceramic materials. Other functional pigments, their action in different type coatings.

· Natural dyestuffs. Acid, mordant, premetallized,  basic, direct, reactive, vat, sulfur and disperse dyes, their properties and use for leather and textiles dyeing, interaction with binders and fibres (surface).

· Identification and investigation of pigments, methods and ways.

Literature:

1. R. D. Harley.  Artists, Pigments c.1600-1835.  A Study in English Documentary Sources.  Butterworth Scientific, 1982. -236 p.

2. R. Ashok.  Artists, Pigments: A Handbook of Their History and Characteristics. Oxford University Press, 1986. -231 p.

3. L. B. Rbgkbr. Nt[ybrf ;bdjgbcb. Xfcnm 1. Rhfcjxyst vfnthbfks ;bdjgbcb. - K.-V.%  Bcreccndj> 1938. -164 c.

4. T. A. <tktymrbq> B. D. Hbcrby.  {bvbz b nt[yjkjubz gbuvtynjd. - K.% {bvbz> 1974. -656 c.

5. G. B. Tthvbkjd> T. F. Byltbrby > B. F. Njkvfxjd. Gbuvtyns b gbuvtynbhjdfyyst kfrjrhfcjxyst vfnthbfks. - K.% {bvbz> 1987. -200 c.

6. B. F. Ujhkjdcrbq> T. F. Byltbrby> B. F. Njkvfxjd.  Kf,jhfnjhysq ghfrnbrev gj gbuvtynfv b gbuvtynbhjdfyysv kfrjrhfcjxysv vfnthbfkfv. - K.% {bvbz> 1990. -240 c.

7. A. Fritz, J. Cant. Consumer Textiles.-Oxford University Press, 1994. 647 c.

Biopolymers and  technology

ĶPĶ 533

Assistant Professor Velta Tupureina

Course description: 2 Credit units; 32 hours (16 lectures, 16 laboratories)  

Control forms: Exam

Course content: 
· Biopolymers. Nucleic acids. Proteins. 

· Structure of polypeptides and proteins. 

· Ferments. Chemical synthesis of ferments and polypeptides.

· Chemical synthesis of nucleic acids.

· Biomedical polymers. Physiologically active polymers.

· New and traditional polymers. 

· Poly((-hydroxyalcanoates) - biocompatible polymers. Production, structure and properties, modification.

· Medical polymers. Chemical structure, types of articles, application.

· Chemistry and biochemistry of biodegradation processes of polymers.

· Hydrolyses of synthetic biodegradable polymers.

· Microbial polyesters, types of degradation processes.

· Biodegradable biomaterials, technology of recycling processes.

· Testing methods of plastics biodegradability characterization.

Literature:

1. <(jgjk(vths. Htl. ?.Bvfy(c(. Gth. c zgjgcrjuj. Gjl htl D.D.Rjhifrjdf> B.F.Zvcrjdf.- V.,V(h. 1988, 544 c. (in Russian).

2. Biotechnology and Polymers. Ed. by C.G.Gebelein.-N.-Y.& London. Plenum Press, 1991, pp.351

3. Chemistry and Technology of Biodegradable Polymers. Ed. by G.J.L.Griffin., N.-Y.&London, Chapman & Hall, 1994, pp.154.

4. Microbial Bioproducts. - Berlin, Heidelberg, Springer-Verlag.

5. H.Planck, M.Dauner, M.Renardy. Medical Textiles for Implantation.

Conservation/restoration of Archaeological objects

ĶPĶ 549

Lecturer Sarmīte Gaismiņa

Course description: 2Credit units; 32 hours (16 lectures, 16 practice)

Control forms: test

Course content:

· Principles and theory of lifting of archaeological finds (materials). Necessary materials and appliances for lifting and transportation of artefacts. Excavation techniques.

· Division of archaeological materials into groups and subgroups. Metals, ceramics, glass and stone. Organic materials of vegetable and animal origin. Characteristics of material groups. Processes, taking place  (proceeding) into different soils. Typical decay (deterioration) of materials.

· Cleaning and consolidation methods. Principles and methods of restoration. Principles of reconstruction.

· Historical methods and materials for restoration. Trends of development of restoration methods. Demands for materials and restoration.

· Tools, equipment and apparatus used in restoration, service (maintenance) regulations (rules). Rules of safety, working with injurious (harmful) chemicals, preparation of solutions, storage conditions.

· Demands for restoration process documentation - photofixation, inscribes in working journal (diary), filling of restoration certificate.

· Dirt, soil remnants and loose corrosion products separation from archaeological metal items with mechanical methods. Determination of chlorine ions into corrosion products.

· The simplest desaltification and passivation methods for iron, copper and its alloys. The simplest cleaning methods, including chemical, for metals and silicate materials.

· Desinfication and first treatment of organic materials.

Literature:

1.  R. Peiton. Retrieval of Objects from Archaeological Sites. In: On-Site Conservation Techniques: Lifting Techniques. - Wales: Archetype Publications, 1992.

2.  H.B. Madsen. Handbook of Field Conservation. - Copenhagen: School of Conservation, 1994.

3.  J.M. Cronyn. The Elements of Archaeological Conservation. - London: Routldge, 1990. -326 p.

4.  C. Sease. A Conservation Manual for the Field Archaeologist. - UCLA Institute of Archaeology, 1987.

The  new technologies of high temperature materials

ĶST 404

Associated Professor  Gaida-Maruta Sedmale

Course description: 4Credit units; 48hours (48 lectures)

Control forms: exam

Course content: 
Aim: to provide knowledge of the new ceramics materials, their production methods, important properties to emphasing problems related to using materials.

· Characteristics of new ceramics, history of development, classification.

· The powder producion methods:

 -synthesis by the solid-state reaction, by process of melting, in solution ( by the methods of spraying, of distribution of  salts, of precipitates,  hydrothermal, sol-gel),

-synthesis  by the reactin in the gas phase.

· Characterisation of ceramic powders.

· The powder treament: particle sizing, granulation, calcination.

· Forming: fundamentals of forming. Powder compaction processes: dry pressing, casting, extrusion, injection molding. Non-tradicional methods: hot pressing, hot isostatic pressing, sol-gel process, reaction forming processes.

· Firing/sintering: fundamentals of sintering. Solid-state sinterig, liquid-phase sintering, rection sintering, pressyre densification, grain growth.

· Final shaping and surface finishing.

· Advanced ceramics materials: magnium, aluminium, zirconia oxide based. Electroceramic, thermishe and magnetishe materialien. 

Literature:

1. Samuel J. Schneider (Technical chairman). Ceramic and Glasses. Volume 4. Engineering materials Handbook,1217 p. 

2. J. Kriegesman.Technische Keramische Werkstoffe. Deutsches Wirtschaftsdienst,1989, Teil 1-4 (Teil1) 

3. G.G.<elybrjd b.lh. Yjdfz rthfvbrf> Vjcrdf> 1969>304 cnh.

4. Salmang-Scholze. Keramik. Teil2. Springler Verlag,1983,275 S.

5. E.Krause,I.Berger u.a. Technologie der Keramik.Band1. VEB Verlag für Bauwesen,Berlin,278 S.

6. Gjl htl. {.Zyfublf. Njyrfz nt[ybxtcrfz rthfvbrf> Vjcrdf> 1986> 277 cnh.

Physics and chemistry of solid state

ĶST 410
Assistant Professor  Ruta Švinka

Course description: 2 Credit units; 32 hours (32 lectures)

Control forms: exam

Course content:
· Chemical bond in the solid substance. Crystalls with the ionic, covalentic, metallic and molecular bond. Crystalls with the mixed bond: ionic - covalentic bond and electronegativity. Covalentic - metallic bond and semi - conductors. Ionic - metallic bond and intrametallic compounds. Influence of various factors on the crystallchemical structure of solid substance:

stechiometry of compounds and coordinative numbers

kind of chemical bond

size of atoms or ions

rule of ratio of radius

energy of crystalline lattice of ionic crystalls

polarization and partial charge of atoms

coordinative - polymeric structure and Sanderson’s model

effective charge of atomic nucleus

atomic radius

electronegativity and partial atomic charge

· Solid solutions and isomorphous. Isostructure. Isomorphysmus. Solid solution of substitution. Solid solution of intrusion. Solid solution of displacing or non-stechiometric compounds.

· Electron structure of solid body. General conception of theory of zone. Zone structure of metalls, dielectrics and semi-conductors. Change of electroconductivity of semi-conductors on dependence of temperature. Semi-conductors with checking value. Photoconductivity and lasers. Electrical properties of solid substance. Kinds of electroconductivity. Conductors and superconductors. Ionic electroconductivity in the crystalls. Solid electrolyte. Polycrystalline ceramics. Kinds of polarisation. Dielectric durability. Dielectrics loss in the crystalls and glasses. Ferroelectrics of oxide ceramics. Antiferroelectrics.

· Thermal properties of solid substance. Thermal capacity. Thermal conductivity of glases and multiphase polycrystalline ceramics. Thermal expansion of solid substance. Unharmonius thermal oscillation. Dependence of thermal expansion coefficient on the temperature, composition of materials and structure. Materials with positive or negative thermal expansion coefficient.

· Optical properties of solid substance. Refractive index and dispersion. Reflection and refraction of light. Absorption of light and colour of materials. Opacifiers and permeability of light. 

· Magnetic properties of solid substance. Magnetic ceramics. Ferrite.

· Mechanical properties of solid substance.

Literature:

1. A.R.West. Solid State Chemistry and its Applications. V.I, II Chichester, New York, Brisben, 1984.

Fundamentals of new ceramics processing

ĶST 417

Associated professor Gaida-Maruta Sedmale

Course description: 2Credit units 32hours (32 lectures)

Control forms: test

Course content: 

Aim: to provide knowledge of the powder production and synthesis for advanced ceramics.

· Characterization of advanced ceramics.

· Powder production and synthesis: raw materials, chemical synthesis, characterization of powders.

· Powder treatment: comminution, particle sizing, granulation,  calcination.

· Forming.

· Sintering.

Literature:

1. Samuel J. Schneider (Technical chairman). Ceramic and Glasses. Volume 4. Engineering materials Handbook,1217 p.  

2. J. Kriegesman.Technische Keramische Werkstoffe. Deutsches Wirtschaftsdienst,1989, Teil 1-4 (Teil1) 

Chemical technology of plasma

ĶST 440

Professor  Tālis  Millers

Course description: 3 Credit units; 48 hours (32 lectures, 16 practice)

Control forms: exam

Course content: 

· Obtaining and properties of plasma. 

· Generators of plasma

· Using directions of plasma:

obtaining of coatings with manner of plasma ,

cutting and welding of materials,

metallurgy,

chemical technology,

electronics, 

growing of monocrystalls.

· 4. Obtaining and using of ultrafine dispersed powders.

Literature:

1. C.F.Rhfgbdbyf. Gkfpvj[bvbxtcrbt nt[yjkjubxtcrbt ghjwtccs. K% {bvbz> 1987.

2. U.Dbcjrjd. Ghbkj;yj gkfpvj[bvbz. Cjabz> Nt[ybrf> X.1> X.2> 1987.

Stone decorative materials

ĶST 467

Assistant Professor  Ojārs Baumanis

Course description: 2Credit units; 32 hours (16 lectures, 16 laboratories)

Control forms: test

Course content:
· Natural rocks. Classification of natural rocks. Magmatic rocks - origin, chemical and mineralogical constituents, structure, texture. Basalt,gabbro, granite, quartz.

· Sedimentary rocks - origin, chemical and mineralogical constituents, structure, texture. Weathering of magmatic rocks and origin of deposits. Classification of sedimentary rocks. Boulders, sandstone, sand, gravel, limestone, travertine, tuff, dolomite, marl.

· Metamorphic rocks - origin, chemical and mineralogical constituents, structure, texture. Serpentine, schistones, rocks, marble, quartzite, gneiss.

· Obtaining and treatment of natural rocks. Influence of natural admixtures, cracks, structure and hardness on properties of stone. Sawing, grinding and polishing of natural stone. Long standing of decorative materials, resistance against environmental conditions. Compability of materials. Authetical requirement.

· Decorative materials of Latvia - boulders, dolomite tuff and sandstone. Decorative materials in Latvian palaces, churches, estates, monuments and sculptures. Quarry of decorative stones in Latvia. Imported decorative materials.

· Corrosion of decorative stones. Chemical and physical corrosion. Influence of water, acid, oxides, acid rain, soluble salts on stone. Influence of frost, different temperatures on stone. Protection from corrosion.

Literature:

1. J.Eiduks, M.Kalniņš. Latvijas PSR derīgie izrakteņi un to izmantošana. Rīga, LVI, 1961, 431.

2. T.Z.Rbtdktyrj> Y.Y.Ctyrtdbx. Utjkjubz vtcnjhj;ltybq gjltkjxys[ rfvytq. V.> Ytlhf> 1983> 262.

3. V.Kuršs, A.Stinkule. Latvijas derīgie izrakteņi. Rīga, 1997, 200. 

Glass crystalline materials 

ĶST 468

Professor Jāzeps Boļšijs

Course description: 2 Credit units; 32 hours (32 lectures)

Control forms: test

Course content: 

· Theoretical principles of the crystallization of melts. Homogeneous and heterogeneous crystallization.

· Catalysts of the crystallization of glasses: metals, oxides, carbides, silicides, sulphides, sulphoselenides, fluorides and mixed catalysts.

· Glass crystalline materials on the basis of:

a) various systems : RxOy - SiO2, RxOy -Al2O3 - SiO2 and RxOy - Al2O3 - SiO2 - Fe2O3,

b) compounds of mica type,

c) compositions, using rocks, ashes and clays.

· The structure and mechanical, thermal, optical, chemical, electrical and other properties of glass crystalline materials.

Literature:

1. <tht;yjq F.B. Cbnfkks b ajnjcbnfkks. V% Vfibyjcnhjtybt> 1966> 348 c.

2. <tht;yjq F.B. Cbnfkks b ajnjcbnfkks. V% Vfibyjcnhjtybt> 1981> 464 c.

3. <tp,jhjljd V.F. Cntrkjrhbcnfkkbxtcrbt vfnthbfks. Vbycr% Yferf b nt[ybrf> 1982> 255 c.

4. Boļšijs J. Stikla kristāliskie materiāli. Metodiskie norādījumi. Rīga: RTU, 1990, 35.

5. Cfhrbcjd G.L. Yfghfdktyyfz rhbcnfkkbpfwbz cntrkf - jcyjdf gjkextybz vyjujaeyrwbjyfkmys[ cntrkjrhbcnfkkbxtcrb[ vfnthbfkjd. V% H{NE L.B.Vtyltkttdf> 1997> 218 c.

6. Materials of the periodical scientifical and patent’s literature.

Special course of chemical analyse of silicates

ĶST 474

Assistant Professor Ruta Švinka

Course description: 3 Credit units; 48 hours (16 lectures, 32 laboratories)

Control forms: exam

Course content: 

· General motion of chemical analyses of silicate raw materials and products. Removing of samples and their preparation. Determination of hygroscope and bonded water. Distribution of silicate rocks and materials with acids and thermal treatment.

· Classical analyse methods. Determination of SiO2 with classical and fast gravimetric and colorimetric methods. Determination of Me2O3 wtih gravimetric, volumetric and colorimetric method. Methods of CaO and MgO determination. Determination of alcaline metals with flame photometry method.

· General motion of physico-chemical analyse methods, their feature and use.

· Spectral and other optical methods:

· atomic emission spectroscopy, atomic absorption spectroscopy, infra-red spectroscopy, spectrophotometry, luminiscentic analyse, X-ray fluoriscentic analyse.

· Electrochemical methods:

· conductometry, potentiometry, culonometry, etc.

· Chromatographic methods of analyse:

· gas-chromatography, gas-solution chromatography, chromatography of thin layer, ions exchange chromatography, paper chromatography.

· Electromagnetic spectrum. Absorption of electromagnetic rays. Absorption, rotatory, oscillatory and electronic spectrums.

· Laboratory works:

· Full chemical analyse of clay with chemical and physicochemical methods of analyse.

· Quantitative determination of soluble lead in the lead containing glazes of pottery.

Literature:

1. V.Vasiljev. Analytical chemistry. M., 1988.(in russ.)

2. V.Aleskovsky. Physico-chemical methods of analyse. Leningrad, 1988. (in russ.)

Biological harmony and bioactive of materials

ĶST 502

Professor  Jānis Vētra

Course description: 3 Credit units; 48 hours (48 lectures)  

Control forms: Exam

Course content: 

· The ways or interaction of materials with surrounding biological environment. 

· Biological, interaction, reaction of cells on foreign body, immunological mechanisms, isolation of the body from material which can not be destructed and eliminated.

· Chemical, interaction, excretion of substances from material, its forms, local and general influence on body. The influence of active chemical compounds of the body on surface and inner structure of different materials.

· Mechanical interaction, conception of tissue and material biomechanical compatibility.

· Electrical interaction, material as isolator or as conductor, concentration and conduction of electrical biopotentials.

· Physchological interaction, content and tasks of rehabilitation program while ensuring joint action of body and implant.

· The influence of duration of interaction on biocompatibility.

· Short term, medium or long lasting interaction of body with biomaterial, estimation of their peculiarities.

· The local, distanced and systematic influence on body. 

· The classification of materials according to their chemical composition, structure and way of use in connection with expected local, distanced and systemic influence on macroorganism.

· Inoffensivenes of material and biocompatibility of constructions.

· Inoffensivenes of materials as primary demand to materials suitability to be a biomaterial, methods of its evaluation.

· The forms of implantant and influence of geometry on biocompatibility. 

· Conditioned character of conceptions bioinert and bioactive.

· Standard activities of body when reacting on any traumatic interference in its inner environment. Inflammation as universal protection reaction of connective tissue. Possibilities to change the intensity and form of body(s reaction according to features of surface and chemical composition of biomaterial.

· Bioactivity - the mean to provide biointeraction.

Literature:

1. J.Vetra , L. Slutski . Biocompatibility and reactogenicity of materials : a semantic and logical analysis of definitions and their practical significance ./Cells and Materials Vol.6, Nr.1-3, 1996, pp 137-142.
2. J.Vetra. Current trends in biocompatibility of biomaterials./Rostocker Medizinische Beitrage, Rostock, Nr.4., 1996, pp.21-23.
3. J.Vetra, I.Paegle, L.Berzina, R.Cimdins. Glass-ceramics gradient coatings components and soft tissue interaction morphological evalution./Med.Biological Engineering&Computing, Vol.35, suppl.P.I., 1997,  p.63
4. L.Slutski, J.Vetra. Banding Materials Assessment Criteria: Biocompatibility, Reactogenecity, Bioactivity./International Wound Association the 5th International Congress, Tel-Aviv, Israel, 2-5 March, 1998, Book of Abstracts, p.91-92

Oxide and Non-oxide Ceramics

ĶST 517

Associated professor Gaida-Maruta Sedmale

Course description: 2Credit units; 32 hours (16 lectures, 16 laboratories)

Control forms: exam

Course content: 

Aim: to give the knowledge about some kinds of oxide and non-oxide  ceramics materials, their production methods, properties and using.

· Engineering properties of single oxides (MgO, CaO, ZrO2, Al2O3) multicomponent and multiphase oxides.

· Engineering properties of zirconia, borides, carbides, nitrides, graphite. Glass ceramics.

· Applications for technical and advanced uses.

Literature:

1. Samuel J. Schneider (Technical chairman). Ceramic and Glasses. Volume 4. Engineering materials Handbook,1217 p. 

2. J. Kriegesman.Technische Keramische Werkstoffe. Deutsches Wirtschaftsdienst,1989, Teil 1-4 (Teil1) 

3. D.G. <fkrtdbx.Nt[ybxtcrfz rthfvbrf>  Vjcrdf> 1984>255 cnh.

4. D.C. Ujhirjd> D.U. Cfdtkmtd> Y.A. Atljhjd. Abpbxtcrfz [bvbz cbkbrfnjd> Vjcrdf> 1988> 397 cnh.

The problems of long life of silicate and high – temperature materials

ĶST 521

Assistant Professor  Visvaldis Švinka

Course description: 4Credit units; 64 hours (48 lectures, 16 laboratories)

Control forms: exam

Course content: 
· Subject of limited choice for the direction

· The level of studies – studies for master’s degree.

· Credit points 4, lecture 3h/week, laboratory work 1h/week.

· Corrosion of natural and synthetic silicate materials in the atmospheric conditions. Physical, chemical and biological corrosion. Physical processes of disintegration of materials: thermal and mechanical durability, frost resistance.

· The influence of cyclical frozen – thawing on the frost resistance of building ceramics.

· The diagram of equilibrium state water – ice. Frozen of water in the pores and capillaries. Open, closed and passable pores. Quantity and dimensions of pores. Methods of determination of porosity. Porosity of various ceramics materials. Influence of the pore dimensions on the frost resistance. Relationship between pore dimensions and water adsorption and coefficient of saturation. Mercury porosimetry. The pore distribution in the produced in Latvia building ceramics (companies “Lode”, “Livani”, and “Kalnciems”). Porosity and sintering process.

· Direct and indirect methods for the determination of frost resistance. Clima chamber (DIN 52104). The limiting parameters of this method: saturation with water, temperature and velocity of frozen. The indirect methods of determination of frost resistance:

water adsorption;

distribution of pores and their volume;

mechanical durability;

measurement of ultrasonic velocity;

measurement of resonance frequency;

dilatometry of cooling;

Raster electronic microscopy.

· Technological methods and composition of ceramic body. The influence of additive for the formation of regulation size of pores and firing temperature on the frost resistance of ceramic materials. Demands of Latvian standard for the frost resistance of clay bricks.

· Thermal durability.

· The influence of various factors on the thermal durability of silicate materials. Coefficient of thermal expansion and methods of determination. The parcial coefficient of thermal expansion of oxides and silicate materials. Thermal durability of composite – glazed ceramic materials. Interinfluence of glaze and ceramic body; conformity of their coefficient of thermal expansion. Influence of elasticity modulus. Heat – resistance of ceramics and glass materials; methods of determination.

· Fire resisting ceramic materials. Determination methods of fire resistance.

· Moisture expansion of silicate ceramics. The phase composition of ceramic materials and moisture expansion. Crystalline and amorphous phases in the silicate materials, what can react to water. Determination of moisture expansion and control methods.

· Chemical resistance of silicate materials. Acidic resistance of glass and ceramics. Oxide, what increase the acidic resistance of glass.

· Alkaline resistance of glass and ceramics. Methods of the determination of chemical resistance. Salt resistance of building ceramics. Corrosion of sulphate and chloride. Pressure of hydration and crystallisation of salts in the pores.

· Biological and microbiological corrosion of silicate materials. Microbiological corrosion of decorative glasses and stained glass panels. Protection and clearing of glass surface in the microbiological corrosion.

· Corrosion of concrete.

· Mechanical durability of silicate and oxide materials. Macro- and microstructure of silicate materials. Texture. Orienting structure. Pressing and bending strength. Hardness. Wear resistance of ceramic materials and methods of determination.

Literature:

1. R. Švinka, V.Švinka. Chemistry and technology of silicate materials. Editor “Saknes”, Riga, 1997, 192p. (Latvian).

2. R.Newton, S.Davison. Conservation of glass. London, Boston, 1989, 322p.

Tests of biomaterials  in vitro

ĶST 536
Assistant Professor Līga Bērziņa

Course description: 3 Credit units; 48 hours (16 lectures, 16 practice, 32 laboratories)  

Control forms: Test

Course content: 

· Biomaterials standards and their necessity. 

· Characterization and necessity of the test “in vitro”. 

· The creation of model - conditions for tests of biomaterials “in vitro” - 

· the chemical structure of model surroundings, temperature, longitude, mechanical load.

· The methods of analysis of material and model surroundings before, during and after “in vitro” test.  

· Specific testing methods of biomaterials -

· tissues, 

· isolated organs, 

· impact to isolated tissues.

· Tests of biomaterials “in vitro”- from simple to complicated: 

tests in medium of distilled water, 

in medium of physiological solution with different pH, 

tests in simulated body fluid, 

cell and viscera cultures. 

· Rules and demands in work with cell and viscera cultures: 

sterility in work with cells, tissue and viscera; 

incubation of cells, tissue and viscera; 

sterilization of vessels and instruments; 

preparation of samples, sterilization and preservation; 

in“in vitro”test using vessels and instruments cleaning.  

Literature:

1. Larry L.Hench, June Wilson. An Introduction to Bioceramics, Advanced Series in Ceramics - Vol.1, Wored Scientific, Singapore, New Jersey, London, Hong Kong, 1993.

2. E.Wintermantel, S.-W.ha. Biocompatible Werkshoffe und Bauweisen, Implantate f(r Medizin und Umvelt,. Springers - Verlag Berlin Heidelberg, 1998.

3. M.Шалдах. Электрокардитерапия, “ Северо - Запад”, С - Петербург, 1992
4. Государственная Фармакопея, СССР, Москва,” Медицина”, 1987
5. (. H.Andersson, J.I.Salonen, A.Y.Urpo. Biomaterials today and tomorrow, Edit Turku Centre for Biomaterials, Finland, 1996.

Tests of  biomaterials in vivo
ĶST 537
Professor  Jānis Vētra

Course description: 2 Credit units; 32 hours (32 lectures)  

Control forms: Exam

Course content: 

· Selection  of laboratory animals and implantation technique according to the features of implant, size and anticipated use at the clinics. 

· Experiments with white mice, rats, guinea-pig, rabbits, dogs, sheep, calfe. Advantages, faults, peculiarities of experiment, anesthesia. Determination of materials and forms of constructions for concreate animal species.

· Working conditions with laboratory animals and clinical tests.

· Technical, biological, ethic and legal aspects. 

· Code of Ethics.

· Methods of biomaterial tests before, during and after the implantation. 

· The determination of sample(s weight, size, mechanical and chemical features before implantation.

· Evaluation of interactions of samples with host organism during the implantation with the help of clinical laboratory analyses.

· Taking the material and tissue examples after liquidation of animals.

· Technique of preparing preparations for histologic examination, methods of staining, bases of morphologic analysis.

· Methods to evaluate occurred changes in material.

· indirect tests of biomaterials.

· Diagnostics of imagining analysis, functional tests.

· isolated influence of the biomaterials forming components and degration products on living organism.

· Methods to determine isolated influence. Tests on biocompatibility and innocuous of separate components of material, extract and elements of construction.

· Valuation of possible noxious components of object organs and tissue, evaluation of caused results.

Literature:

1. V.Kalbergs , Anatomija , Rīga, Zinātne , 1983, 285 pp.(in Latvian)

2. C.G.Gebelein, F.F.Koblitz. Biomedical and dental applications of polymers./Plenum Press,1991, 491pp.

3. J.B.Park. Biomaterials Science and Engineering./Plenum Press, 1994, 457 pp.

4. S.Rowland. Water in Poluymers./American Chemical Society Symposium Series 127, 1989, pp. 554.

Elements microanalysis of solids

ĶST 538

Assistant Professor  Rūdolfs Cimdiņš

Course description: 2Credit units; 32 hours (16 lectures, 16 practice)

Control forms: Exam

Course content: 

· The characterizing elements of solid.: surface, phases, micro regions, border surfaces, chemical composition, compounds. 

· The interaction radiation - solid.  

· Electromagnetic radiation. Forms of radiation. Frequency and number of waves.

· The power spectrum of radiation, dispersion. 

· Spectroscopycal analysis, its forms: emission, absorption, luminescence, fluorescence, photoelectron, masspectroscopy, etc. Depth of pressing into radiation. 

· Methods of analysis of substances. 

· The more significant inducement and emission methods of analysis. Describing and analysing methods. 

· Inducement methods:

· Microscopy. Formation of optic microscope. 

· Methods of increasing contrast of picture. Distinguishing capacity. Mistakes of  pictures. 

· Electron microscopy: SEM, TEM, STEM, PHEEM. The structure and operations of electrons microscope and microanalyser. CAMECA analysers. Application of characteristic x-rays radiation in analysis. The problems of boron, carbon and oxygen quantitative analysis. Laser mass - spectroscopy. Measuring the thickness of coating using electron X- rays microprobe.

· Methods of analysis: diffractions of electrons, mass  analysis, spectroscopy of ions and diffractions of X- rays. 

· Spectroscopycal methods of analysis: ISS, SIMS, AES, ESCA, ESMA, EDX . 

Literature:

1. .D.Ackermand. Element-Mikroanalyse zur Qualit(tssicherung fester Stoffe. Christian-Albrechts-Universit(t zu Kiel, 1995, S.217 

2. Anthony R. West Solid state chemistry and its applications John Wiley & Sons ,  1988, pp. 555.

3. Interfacial Science in Ceramic Joining, Edited by A.Bellosi, T.Kosmač and A.P.Tomsia, NATO ASI Series, 3. High Technology, Vol.58, Kluwer Academic Publishers, 1997.

The theory and practice of conservation/restoration

ĶST 545

Lecturer  Linda Krāģe

Course description: 3Credit units; 48 hours (24 lectures, 24 practice)

Control forms: exam

Course content:

· Principles of conservation. Terminology. The World Heritage Convention. International documents. Principles of practical conservation and restoration. Degrees of intervention. Authenticity. Treatments related to authenticity in material, in workmanship, in design and in setting. Regular maintenance.

· Multi-disciplinary collaboration in conservation. Main tasks of administrator, archaeologist, architect, art/architectural historian, builder/contractor, conservation officer, conservator, engineer, environmental engineer,  landscape architect, master craftworker, material scientist, quantity surveyor, surveyor, town planner.

· The visitors of World Cultural Heritage sites. Needs of visitors. Vandalism and damage. Site maintenance. Presentation. Publicity.

· The documentation of conservation/restoration. Purposes of documentation. International guidelines. Aspects of museum documentation. Choice and representativity. Environment. Identity.

· Value of object. Categories of values.

· Study of object (monument) from the historical, artistical and technical   point of view. Analysis. Research: intrinsic and extrinsic elements of analyses. Causes of deterioration. Intrinsic causes, related to the position (geotopographical, climate, orientation) and related to the structure (materials, systems) of object. Extrinsic causes: forces of nature - prolonged action, human action.

· Ethics in conservation. Object. Interpretation. Problematic in conservation. Main principles of ethics in practical conservation. Education and practice; administrative personnel; publications, authors, editors; research, interpretation, documentation.

Literature:

1.  Guidelines of the Management of  World Heritage Sites.-  ICCROM -UNESCO, June 1990.

2.  Feilden S B.  Multi Disciplinary Collaboration.-  International Training Committee, ICCROM CIF, Colombo, 2.VIII 1993.
3.  Feilden S.B.  Introduction to Conservation of Cultural Property.-  Rome, ICCROM, 1979.
4.  D(Ossat De Angelis G.  Guide to the Methodical Study of Monuments and Causes of Their Deterioration.-  Faculty of Architecture, University of Rome, ICCROM, 1972 (1982).
5.  Jdrzejewsk H.  Ethics in Conservation. (Utkast till Svensk bearbetning av Bjorn Hallstrom och Anne-Marie Gidlung-Dahlberg).-  Stockholm, Kungliga Konsthogskola, 1980.
6.  Van Gigch J.P., Rosvall J.Multilevel Ethics of Conservation.- 3-th Annual Conference, International Coc. Syst. Sc. (ISSS) Ostersund, Swede, June 1991, 289-290 pp.
7.  Jokilehto J.  Viewpoints: The Debate on Authenticity.-  ICCROM Newsletter 21, July 1995.
8.  Rosvall J., Lagerqvist B.  Scientific Concepts of Conservation.-  In report of 2nd EUROCARE Market Place Conference, 14-16 December 1992. Institute of Conservation, University of Goteborg, Sweden. ISSN GU/KUV - 93/23 - SE.
9.  AIC Ethics and Standards Committee Supplement Number 4. Documentation.-  In: AIC News, March 1992, 1-8 pp. ISBN 91-85198-064.
10.  Nara Document on Authenticity.-  In: Nara Conference on Authenticity in Relation to the World Heritage Conservation. Proceedings. Ed. by Knut E. Larsen. UNESCO, ICCROM, ICOMOS, 1995.
11.  Venice Charter.-  II-nd International Congress of Historic Monuments: Decisions and Resolutions, Venice, 1964.
12.  Brandi C.  Teoria del Restauro.-  Ediz. Storia e letteratura, Roma, 1963.
13.  UNESCO Conventions and Recommendations of UNESCO Concerning the Protection of the Cultural Heritage.-  UNESCO, Paris, 1985.
Chemistry and technology of silicate materials

ĶST 551

Professor  Uldis Sedmalis

Course description: 3Credit units; 48 hours (32 lectures, 16 laboratories)

Control forms: exam 

Course content: 

· Syllabus consists of two parts. The first part is dedicated to silicate and silicate compound chemistry. History of development of silicate materials. Prevelance of silicium and silicium compounds in the earth crust. Silicium compounds with hydrogen, nitrogen, carbon, halogens and metals. Silicium compounds with oxygen. Crystalline modifications of SiO2. Geochemical formation processes of silicates. Dependence of chemical and physico-mechanical properties on composition and structure of silicates. Silicate meltings, their structure. Viscousity, surface energy, surface tension of silicates. Glassy state. The principal forms of glasses. Formation hypothesis of glass.

· Second part is dedicated to the questions about technologies of silicate materials. Classification and properties of silicate materials. Natural and synthetic silicate raw materials. Proceeding and upgrading of silicate raw materials. Heat processes in technology of silicate materials. Drying, burning and melting of materials. Technology of traditional ceramic (building ceramic, fine ceramic, the dense and stone type ceramic). Glazes. Decoration and glazing of ceramic articles. Technology of new oxide ceramic (corundum, steatite, cordierite, forsterite, ZrO2 ceramics, bioceramics). Technology of refractory materials (the acidic, the neutral, the basic). Enamels. Sol-gel technology of silicate materials. Technology of the new glasses. Inorganic hydraulic and air binding materials (portlandcement, aluminate cement, gypsum, lime). 

Literature:

1. Y.V.Gfdkeirby. {bvbxtcrfz nt[yjkjubz cntrkf b cbnfkkjd. Vjcrdf% Cnhjqbplfn> 1983> 432.

2. Y.V.<j,rjdf> T.V.Lznkjdf> N.C.Reybwrfz. J,ofz nt[yjkjubz cbkbrfnjd. Vbycr% Dsitqifz irjkf> 1987> 288.

3. R.Švinka, V.Švinka. Silikātu materiālu ķīmija un tehnoloģija. Rīga: Saknes, 1997, 192.

Chemistry and technology of building ceramics

ĶST 552

Assistant Professor  Visvaldis Švinka

Course description: 3Credit units; 48 hours (16 lectures, 32 laboratories)

Control forms: exam

Course content: 

· Historical development and a new tendencies in the processing and using of building ceramics. Characteristic of raw materials for building ceramics. Devonian and quaternary clays of Latvia – chemical, mineralogical composition and grain size fractions.

· Properties of clays. Analysing methods of physico–chemical and ceramic properties of clay. Plastically raw materials. Nonplastically raw materials. Thermochemical processes in the clay materials during drying and firing. Process of sintering and new phases formation. 

· Heavy ceramics, their classification and general characteristics. Building and face bricks and blocks. Ceramics body and methods of their fabrication. Equipment. Production of light thermal insulating bricks. Porosing additives.

· Dense bricks. Additives for the decreasing of sintering temperature. Properties of building materials. Testing methods of bricks.

· Production of roofing tiles, ceramic bodies for the roofing tiles, methods of formation and tests methods.

· Technology of production of wall and floor tiles. Methods of formation. Glazing and firing in the roll kilns. Characteristic properties of various tiles. Testing methods of floor and tiles.

· Expended clays – the light filling materials. Processes of clay’s expendition. Composition of expended clays. Technologies of production of expanded clays. Characteristic properties and use of this light filling materials.

Literature:

1. R.Svinka, V.Svinka. Chemistry and technology of silicate materials. Editor “Saknes”, Riga, 1997, 192p.

2. I.Avgustinik. Ceramics. Editor “Stroizdat”, Leningrad, 1975, 588p. (in Russian).

3. H.Zalmang. Die physicalishen chemische Grundlagen der Keramik. Editor “Springer-Verlag, Berlin, 1954, 229p. (in German).

Chemistry and technology of fine ceramics

ĶST 553

Associated professor Gaida-Maruta Sedmale

Course description: 3Credit units; 48 hours (16 lectures, 32 laboratories)

Control forms: exam

Course content: 

Aim: to give to the students an overview about the most important fine ceramic materials with special emphasis on characteristic producion methods as well as important physical and chemical properties.

· Ceramic technology: branch of (national) economy; definition of ceramics and delimitation, classification, history.

· Structure, thermochemistry, physical and chemical properties of fine ceramics.

· The raw materials: natural and synthetic.

· Preparation of masses: the traditional and English methods.

· Formation: plastic, by casting, pressing.

· The process of drying and sintering.

· Underglaze decoration.

· Glaze, engobe, colours, pigments.

· The criterion for assesment of fine tradicional ceramics.

Program of laboratory works  

Aim: to familiarize the students with:

ceramic technology process as well as calculation of composition of ceramic masses and glazes,

determination of characteristic ceramic properties of obtained materials. 

· Calculation of composition of the fine  and oxide ceramics masses, preparation of masses.
· The properties of masses for plastic, casting and pressing formation methods.

· Preparation of laboratory samples. 

· Drying and sintering: ceramic properties (shrinkage, water absorbency, interval of sintering, porosity, density).

· Phase analysis: X-ray diffraction (XRD), DTA,  dilatometry.

· Glaze: calculation (formula of Zeger), preparation. Properties: the wetting angle, the thermal coefficient of linear expansion, chemical durability. Sintering in the temperature gradient: determination of characteristic sintering temperatures.

· Dielectrics (piezoelectric ceramics): synthesis, dielectric properties.

Literature:

1. Salmang-Scholze. Keramik. Teil2. Springler Verlag,1983,275 S.

2. E.Krause,I.Berger u.a. Technologie der Keramik.Band1. VEB Verlag für Bauwesen,Berlin,278 S.

3. F.B.Fduecnbybr. Rthfvbrf>Ktybyuhfl> 1970> 500 cnh.

4. Gjl htl.G.G.<elybrjd. {bvbxtcrfz nt[yjkjubz rthfvbrb b juytegjhjd> Vjcrdf>1972> 551 cnh.

5. U.Y.Lelthjd. Ghfrnbrev gj rthfvbrb b juytegjhjd. Vjcrdf> 1953> 375 cnh.

6. DIN Norms (standard)

Chemistry and Technology of Glass

ĶST 554

Professor  Jāzeps Boļšijs

Course description: 3Credit units; 48 hours (16 lectures, 32 laboratories)

Control forms: exam 

Course content: 

· Short characterization of a development of the glass technology in the period before our era up-to-date.

· Demands to the raw materials necessary for the synthesis of the glassy materials. Preparation and treatment of these raw materials. Equipment for the synthesis of the glassy materials.

· Peculiarities and characterization of the  output of the flat, hollow and other glassy materials.

· Theoretical principles and technology of the output of glassy materials: enamels, glazes, special covers, fusions, glues a.o.

· Various properties of glassy materials.

· Equipment for the treatment of the ready glassy materials.

· Newest tendencies in the branch of the synthesis of glassy materials in our and foreign countries.

Literature:

1. {bvbxtcrfz nt[yjkjubz cntrkf b cbnfkkjd #V.D.Fhnfvjyjdf> V.C.Fckfyjdf> B.V.<e;bycrbq b lh.& Gjl.htl. Y.V.Gfdkeirbyf. ( V.% Cnhjqbplfn> 1983> 432 c.

2. <jylfhtd R.N. Kbcnjdjt gjkbhjdfyyjt cntrkj. ( V.% Cnhjqbplfn> 1978> 167 c.

3. ?lby Y.F.> Uekjzy ?.F. Nt[yjkjubz cntrkjnfhs b cjhnjdjq gjcels. ( V.% Cnhjqbplfn> 1977> 335 c.

4. Ceramics and Glasses. Engineered materials Handbook. ( USA: ASM International, 1991, V 4, 1217 lpp.

5. Boļšijs J. Stikla un sitālu ķīmiskā tehnoloģija. Laboratorijas praktikums. ( Rīga: RTU, 1989, 36 lpp.

6. Švinka R., Švinka V. Silikātu materiālu ķīmija un tehnoloģija. Rīga: SIA “Saknes”, 1997, 192 lpp.

Chemistry and Technology of Binding Materials

ĶST 555

Assistant Professor  Ojārs Baumanis

Course description: 3Credit units; 48 hours (16 lectures, 32 laboratories)

Control forms: exam 

Course content: 

· Classification of binding materials.

· Gypsum binding materials. Natural gypsum and anhydrite. Gypsum burned in low and high temperatures. Properties of gypsum materials. Influence of natural admixtures (clay, dolomite).

· Lime materials. Raw materials - limestone and dolomite. Burning of raw materials in vertical and rotary kilns, chemical and physical processes. Types of lime - qucklime, hydrated lime, dolomite lime. Limestone and dolomite in Latvia.

· Portland cement. Composition, specification. Portland cement clinker (burning, constituents - alite, belite, tricalcium aluminate, brownmillerite, glass phase, free CaO and periclase). Grinding in mills togather with additives. Requirements of portland cement (physical, chemical and mechanical). Hydration reactions of clinker minerals (C3S, C2S, C3A, C4AF). Identification of hydrated phases. Structure of hydrated cement (cement stone).

· Blastfurnace cement. Granulated blastfurnace slag: chemical and mineralogical composition. Properties of slag. Milling process of clinker, slag and gypsum. Properties of blastfurnace cement.

· Pozzolanic cement. Natural and industrial pozzolana. Silica fume. Influence of pozzolanic materials on hydration reactions of C3S, C2S, C3A and C4AF. Properties of blast furnace cement.

· Composite cement. Additives for portland cement clinker - granulated blastfurnace slag, pozzolanic material (natural or industrial), fly ash, burnt shale, limestone, silica fuime, filler. Influence of additives on hydration process and properties of cement.

· High aluminate cement. Raw materials - limestone and bauhite. Technology of high aluminate cement - manufacture. Two types of cement. Hydration reactions of CA, C2A and C3A. Properties of high aluminate cement.

Literature:

1. F.D.Djk;tycrbq> ?.C.<ehjd> D.C.Rjkjrjkmybrjd. Vbythfkmyst dz;eobt dtotcndf. V.> Cnhjqbplfn> 1966> 1973> 1979> 1986.

2. ?.V.<enn> V.V.Csxtd> D.D.Nbvfitd. {bvbxtcrfz nt[yjkjubz dz;eob[ vfnthbfkjd. V.> Dscifz irjkf> 1980.

3. F.F.Gfotyrj> D.G.Cth,byf> C.F.Cnfhxtdcrfz. Dz;eobt vfnthbfks. Rbtd> Dbof irjkf> 1975.

Experimental methods of solid  state researching

ĶST 556

Assistant Professor Janīna Sētiņa

Course description: 2Credit units; 32 hours (16 lectures, 16 laboratories)

Control forms: exam 

Course content:

· Experimental methods of materials research and testing: essence, possibilities, classification.

· The method of thermal analysis.  Simple and differential thermal analysis. Temperature measurements, thermoelements, heating elements. Differential thermogravimetry. Preparation of samples, the speed of heating. Field examinations  of inorganic materials.

· Electomagnetic spectrum. X-ray diffraction analysis. The basic parts of the  X-ray diffraction apparatus: hight-voltage generator, power feeder, X-ray tube, holder, diffraction-spectrum recoding system. Breg’s formula . X-ray powder diffractometry. X-ray absorption - radiography, gammagraphy. Laue method; the reaserch of materials structure . Analysis of diffractogram. Standart Laue plots and ASTM.

· X-ray photoelectron  spectroscopy. XRF spectrometry of chemical elements.

· Microscopic methods - optical and electron microscopy. Electron optical imaging systems - electron sources, lenses, signal and detector systems. Transmission electron microscopy (TEM). Scanning electron microscopy(SEM). Contrast and resolution of images in TEM, SEM ; basic features of the TEM, SEM.

· Spectroscopic method: transmittance, absorbtion, emission .

· IR, Fourier-transform infrared, Raman spectrometry. UV, VIS spectrometry. Preparation of samples. Analysis of  spectra. Advantages and disadvantages. Catalogues of infrared spectra.

· UV, VIS spectrometry. Visible spectra for the study of coloured compounds.

·  Fluorescence spectrometry.

· Separation methods - chromatography; column, gas-liquid, paper and thin-layer chromatography. Treatment of samples.

· Nuclear magnetic resonance spectrometry (NMR), electron paramagnetic resonance spectroscopy (ESR).  Mossbauer spectroscopy.

· Mass spectrometry; output and data handling.

Literature: 

1. Catherine J. Simmon, Osama H. El-Bayoumi (Eds.) Experimental Techniques of Glass Science, The ACerS, Westerville, Ohio,1993.

2. O’Connor D. J., Sexton B. A., Smart R. St. C. (Eds.) Surface Analysis Methods in Materials Science, Springer-Verlag, Berlin Heidelberg, 1992, 453 p..

3. F. Dtcn> {bvbz ndthljuj ntkf. Ntjhbz b ghbkj;tybz> x. 1>2> V.> Vbh> 1988.

4. F. Ujhljy> H. Ajhl> Cgenybr [bvbrf> V.> Vbh> 1976.

Physical chemistry of high temperature materials

ĶST 557

Professor  Uldis Sedmalis

Course description: 2Credit units; 32 hours (32 lectures)

Control forms: exam 

Course content: 

· System, component, phase, degree of freedom. Gibb’s phase law. Polymorphism.

· Silicon, its content in the earth crust. Obtaining of silicon. Silicon compounds: silicides, oxydes, halogenides, nitrides, carbides, silicates. Crystalchemical classification of silicates. 

· One component system - SiO2. Sequence of phase changing. Amorphous SiO2.

· One component system - Al2O3. Polymorphous modifications and crystalline forms of Al2O3.

· One component system - ZrO2. Polymorphous modifications and crystalline forms of ZrO2.

· Two component system with eutectic (system gehlenite - anorthite). Law of lever.

· Eutectic pairs in earth crust. Solid solutions in two component systems. System albite - anorthite.

· Three component systems.

· Defects in crystals. Shotki and Frenkel’s defects. Dislocations: linear and screw. Forming reason of dislocations.

· Structure of melt (liquid). Bernal’s, Frenkel’s and Steward’s liquids.

· Glassy state, definitions, peculiarities, Tg, Tf, anomalous interval. Hypothesis of glass formation. Calculation of glass properties. Appen’s method. 

· Diffusion in solid state. Fik’s law. Diffusion coefficient. Reaction mechanism in solid state.

· Sintering, characterization, propelling force, kinds. Sintering in solid phase. Sintering with participation of liquid phase. Sintering with reaction. Recrystallization - primary and secondary.

· Silicate thermodynamics. Calculation of thermodynamic solid state reactions.

Literature:

1. Y.V.<j,rjdf. Abpbxtcrfz [bvbz cbkbrfnjd b neujgkfdrb[ cjtlbytybq. Vbycr> Dsci.irjkf> 1984> 256. 

2. Abpbxtcrfz [bvbz cbkbrfnjd. Gjl.htl. F.F.Gfotyrj. V.> Dscifz irjkf> 1986> 368.

Mineralogy

ĶST 558

Professor  Uldis Sedmalis

Course description: 2Credit units; 32 hours (16 lectures, 16 laboratories)

Control forms: exam

Course content: 

· Conception of mineral individual. Object of mineralogy. Processes of mineral forming. Class of mineral. Principles of mineral systematization (classification). Names of minerals.

· Mineral crystall symmetry. Fjodorov’s-Grot’s statistic law. Basic types of mineral crystal structures.

· Isomorphism or phenomenon of solid solutions in minerals. Isovalent and heterovalent isomorphism. Polymorphism of mineral crystalls.

· Forming of minerals in direct magmatic stage. Bauen’s scheme of reaction.

· Forming of minerals in pegmatite stage.

· Forming of minerals in hydrothermal-pneumatolytic stage.

· Metasomatic processes of mineral formation.

· Metamorphic processes of mineral formation.

· Cosmic mineralogy. Mineralogical composition of meteorites and moon rocks.

· Morphology of mineral monocrystals and units.

· Common substances, sulphides, oxides, hydroxides, carbonates, borates, nitrates, sulphates, phosphates, silicates, haloides. Minerals-jewels and semi-precious stones. Synthesis of minerals. Use of minerals in technique.

· Minerals of Latvia and mineralogy of artificial obtained inorganic materials and goods.

· Investigation methods of minerals.

Literature:
1. V.Kuršs, A.Stinkule. Māli Latvijas zemes dzīlēs un rūpniecībā. Rīga, Liesma, 1972.

2. E.Z.Ctlvfkbc> K.A.Kbylbym> F.".Ajvbyf. Nt[ybxtcrfz gtnhjuhfabz. Kf,jhfn.ghfrnbrev> Hbuf> 1985> 56.

3. V.Kuršs, A.Stinkule. Latvijas derīgie izrakteņi. Rīga, 1997, 200.

Crystallography and crystal chemistry 

ĶST 559
Professor  Uldis Sedmalis

Course description: 2Credit units; 32 hours (32 lectures)

Control forms: exam 

Course content: 

· Conception about crystalline state of substance. Other aggregative states of substance.

· Space lattice. Elements of space lattice. Crystall structure after principle of space lattice and its experimental evidence. 

· Crystalls and their main properties as result of composition. Anisotropy of crystalls, homogeneity, ability to form polyhedrons. Prevalence of crystalls.

· Conception of symmetry. Symmetrical operations (transformations): rotation, reflection, inversion.

· Symmetry of crystall polyhedrons. Symmetry axis, elementary angle of turning. Symmetry plate. Centre of symmetry or inversion. Inversion axis.

· Increasing or adding theoremes of the main symmetry elements.

· Crystall symmetry classes, names and designation of crystall classes.

· Common forms and combinations.

· Bravais lattices.

· Translation, axis of garlands and sliding plate of reflection. 230 spatial groups of symmetry.

· Crystall as X-ray diffraction lattice. X-rays properties.

· Distances of interplates. Equation of Wolf-Breg.

· Physical properties of crystalls. Density, hardness, thermal conductivity. Pirro and piezoelectrical crystalls.

· Radious of atoms and ions. Coordination number of atom. Isomorphism, polymorphism.

Literature:

1. Popov G., Safranskij I. Crystallography. Moscow, Nauka, 1972, 365. (in rus.) 

2. Bokij G. Crystall chemistry. Moscow, Nauka, 1971, 400. (in rus.) 

3. Terms of Mineralogy and Crystallography. Riga, Zinatne, 1993, 226. 

Materials science

ĶST 560
Assistant Professor  Rūdolfs Cimdiņš

Course description: 3Credit units; 48 hours (32 lectures, 16 practice)

Control forms: exam

Course content: 

· The definitions and classification of materials. The circulation of materials in the nature and production. Structure of substance. Materials and raw materials. 

· The atomic structure: the structure of atoms and compounds. The ways of interatomic bonds. Energy of bonds. Electronegative. The classification of structure.

· The fine structure of substances. The near arrangement. The crystalline and amorphous fine structure. The basic grating of Brave. System of crystalline axis. Defects of crystalline grating. The vector of Burger. 

· The structure of compounds. States of aggregation. Phases. Components. Heterogeneous and homogeneous materials. Parameters of structure of compounds. Texture. The isotropy and unisotropy structures. Crystallites.

· The rough structure. Geometry of surface. Profile lines and frontal planes. The density of substances. Dependence density from temperature. 

· The classification of materials. Metals, glasses, ceramics, concrete polymers, binders and natural materials.

· Substance and energy. Energy, balance and non-balance. Open, finished and isolated systems. Thermo-chemical energy. Thermo-chemical state of system. The free enthalpy. Entropy. The labile, metastable, indifferent and stable states of balance. Activated energies.. 

· Substance in the state of thermo-chemical balance. Balance of phases and graphs of states. Heterogeneous and homogeneous balances. Chemical potential. The Gibbss law of phases. Liquidus and solidus lines. Isomorphic, eitectic and perieitectic systems. Alloys. The state diagram of Fe-Fe3C alloy. Atomic, mass and volume per cent calculation of materials components. Balance of border surface. 

· Substance in the state of thermo-chemical non-balance. Non-balance of phases. Corrosion and activity line of metals. 

· The classification of materials properties: thermochemical, field and mechanical.

· The thermo-chemical properties. Thermal extension and points of thermal transformation. Debaya temperature. The latent heat. Heat of condensation and sublimation. The specific atomic and molar heat. Pressure of steam. 

· The properties of field. Electromagnetic interaction. Electrical, magnetic and temperature field. 

· The electrical properties. Elementary charge. The leading of electrons and ions. The isolators, semi- conductors and conductors. Supraconductors. Electrical polarization. The specific electrical resistance. Kikofs laws. Thermal and thermo-electrical properties. Heat conductivity. Thermo-electrical effect. Thermoelement.

· The magnetic properties. Dia-, para-, ferro-, antiferro- and ferromagnetic materials. The Veiss regions. The magnetic hard and soft materials. 

· The optical properties. Oscillations, waves, rays. Absorption, breaking, reflection and rounding. Polarization of light. Coefficient of reflection. Monochromatic blaming. Dispersion of light. 

· The mechanical properties. Loading forms of materials. Bend, shear, yield. Diagrams of bending. Elastic and viscosy elastic deformation. Modules of elasticity. 

· The acoustic properties. The aring of acoustical waves. The intensity, energy and pressure of sound. Acoustics and isolation of sounds. 

· The plastic properties. Plastic deformation. Microplasticity. Superplasticity. Limits of elastic deformation.Viscosity. 

· The destructive strength. The ways of breakdown of crystalline structure. Microsplits. The internal pressure. Velers diagrams.

· The technical properties. Hardnest, friction durability, thermo shock durability, mechanical treatment and joining of materials. 

· Production  of articles. Materials technologies: formation shapes, melting, joining, surface treating. Powder technology. 

Literature:

1. W.Schatt, H.Worch. Werkstoffwissenschaft. Deutscher Verlag f(r Grundstoffindustrie, Stuttgart, 1996, S.515    

2. E.Hornbogen. Werkstoffe. Springer-Verlag, Berlin, 1994, S.426 

3. E.Šilters. Vielas uzbūve. Zvaigzne, Rīga, 1982, 298 lpp. (in Latvian)  

The basis of the biomaterial technology

ĶST 561
Assistant Professor Līga Bērziņa

Course description: 3Credit units; 48 hours (32 lectures, 16 laboratories)

Control forms: exam

Course content: 

· Definition of biomaterials. Developing history of biomaterials.. Classification of biomaterials according to their chemical composition and structure, response reaction and a functional application.

· Bioinert and bioactive materials.

· Biomaterials with the variable surface activity.  

· Bioresorbtive materials.  

· The classes of biomaterials and its characterization - metals, polymer materials, ceramics, glasses, glassceramics, carbon materials, composites.

· The characterization of obtaining technologies of biomaterials and implants according to the classes of biomaterials: powder technology, obtaining of implants forms from monolith, plastic forming, hot casting and casting under pressure, obtaining technology of coatings. 

· The treatment of the surfaces of implants. 

· Properties of biomaterials and their dependence from obtaining technologies. 

· Testing methods “in vivo” un “īn vitro” of biomaterials. 

· Sterilization of biomaterials. 

· The functional properties of biomaterials. 

· The select of biomaterials, application, standards of application. 

· The advantages and deficiencies of the application of biomaterials. 

· The market assessment of biomaterials

Literature:

1.  W.Vogel. Glass Chemie. 3.Aufgabe, Springer Verlag, 1992, S.412 .

2.  L.Bērziņa. Lekciju kurss biokeramikā.  Datorsalikums, 30 lpp.

3.  E.Wintermantel, S.-W.ha. Biocompatible Werkshoffe und Bauweisen, Implantate f(r Medizin und Umvelt,. Springers - Verlag Berlin Heidelberg, 1998.

4.  Materials in Medicine, Edit. M.O. Speidel, P.J. Uggowitzer, Hochschulvalag AG under ETH Z(rich.

5.  З(Стрнад. Стеклокерамические материалы( Москва( 1988.

6.  H.Blumennauer. Werkshtoffpr(fung, Ddeutscher Verlag f(r Grundstoffindustrie, Leipzig, Stuttgart, 1976.

Bioceramics and technology

ĶST 562
Assistant Professor Līga Bērziņa

Course description: 3Credit units; 48 hours (32 lectures, 16 laboratories)

Control forms: exam

Course content: 

· General characterization of bioceramics. Bioinert and bioactive ceramics.

· Corundum and zirconium oxide bioceramics : its obtaining , properties and application in medicine.

· Titanium dioxide ceramics.

· Calcium phosphates - the mineral components of bones.

· Calcium phosphate bioceramics.  

· TKP - Tricalcium phosphate and  hydroxyapatite bioceramics; its obtaining methods, properties, structure and application. The forming of forms for calcium phosphate bioceramic implants.

· Biocompatible calcium phosphates as a background for the biological cements. calcium phosphates as a

· filling substance in the composite biomaterials. 

· Glass as a implant materials in medicine. Calculations of chemical composition of glass, obtaining methods of glass.

· Technology of sol gel - one of the obtaining methods of bioceramic materials. Examples of synthesis.

· Bioglasses, its chemical composition and structure. 

· Theoretical aspects of bioactivity of bioglasses.

· Glass ceramics biomaterials; their chemical composition, obtaining technology and properties.

Literaūra:

1. Larry L.Hench, June Wilson. An Introduction to Bioceramics, Advanced Series in Ceramics - Vol.1,  Hong Kong, 1993, p.386 

2. W.Vogel. Glass Chemie. 3.Aufgabe, Springer Verlag, 1992, S.412 .

3. G.Heimke. Bioceramics, vol.2, Heidelberg, Germany, 1990

4. (.H.Andersson, R.P.Happanen, A.Y.Urpo. Bioceramics, Vol.7, Turku, Finland, Butterworth Heinemann, 1994

5. L..L.Hench. Bioactive glasses and glassceramics: A perspective, CRC Press, USA, 1990

6. L.Berzina. Summary of lectures in  “Bioceramics and technology” (in Latvian), 1999.

The biomechanic compability of implants

ĶST 563

Professor  Vladimirs Kasjanovs

Course description: 2Credit units; 32 hours (32 lectures)

Control forms: exam

Course content: 

Biomaterials science, the study of the application of materials to problems in biology and medicine, is a field characterized by medical needs, basic research, and advanced technological development. The undestanding and measurement of biocompatibility is unique to biomaterials science. 

Program is included:

· Properties of materials. Bulk properties of materials. Surface properties of materials. Main principles of structure of rigid and soft biological tissue. Mechanical properties of biomaterials. Anisotropy of mechanical properties.  Deformability and strength of biomaterials. 

· Classes of materials used in medicine. Metals. Polymers. Hydrogels. Bioresorbable and bioerodible materials. Ceramics, glasses and glass - ceramics. Composites. Fabrics. Biologivcally functional materials.

· Host reaction to biomaterials and their evaluation. Inflammation, wound healing and the foreign body response. Blood coagulation and blood - materials interaction. Implant - associated infection.

· Testing biomaterials. In vitro assessment of tissue compatibility. Toxicity. In vivo assessment of tissue compatibility.  Connective tissue: bone and musculoskeletal soft tissue. Evaluation of tissue reaction. Histology and histochemistry. Biochimistry. Mechanical testing. Testing of blood - material interactions. Blood compatibility. Animal models. In vivo evaluation of devices.

· Degradation of materials in the biological enviroment. Chemical and biochemical degradation of polymers. Polymer degradation processes. Hydrolytic biodegradation.  Oxidative biodegradation.  Degradative effects of the biological enviroment on metal and ceramics. Metallic corrosion. Influence of the biological environment. Corrosion and corrosion control in the biological environment. Ceramic degradation. Pathologic calcification of biomaterials. Calcification of prostheses and devices. Assessing calcification of biomaterials.

· Application of materials in medicine and dentistry.  Classification of blood - material interactions. Cardiovascular applications. Dental implants. Orthopedic applications. Artificial organs. Practical aspects of biomaterials.

Literature: 

1. Fung Y.C. Biomechanics , Springer Verlag, Now-York , Berlin , 1981 , p. 411

The crystalchemistry and mineralogy of the biological tissue and their substitute

ĶST 564

Assistant Professor Švinka Ruta

Course description: 2Credit units; 32 hours (32 lectures)

Control forms: exam

Course content: 

· Elements of crystal symetrie and their combinations. 32 class of symetrie. Lattice Brave and their connection with crystal syngonies. Chemical bounds in the solid substances: ionic, covalentic, metallic and molecular bound. Ionic-covalentic bound, electronegativity. The dense arrangement of atoms. Coordinative number and their dependence on relation of ionic (atomic) radiuses. Isomorphysmus and solid solution. Solid solution of substitution, intrusion and displacing. Non-stehiometric compounds. 

· Orientation of crystals and symbols of sides. 

· Damage of crystalline lattice: point formed damages, dislocations, flat two-dimension (surface) damage.

· Crystallization and growth of crystals. Crystallization as phase transition. Crystallization from solutions and meltings. Crystallization from solid state or as result of pholimorphic transition. The stages of crystallization. Formation of crystallization centers and growth of crystals. The forms of equilibrium, growth and solution. Connection between external form of crystals and their structure. Influence of additive on the growth forms of crystals. Influence of temperature, over saturation and moving of environment on the form of growing crystal. Unformed forms of crystal. Needle-shaped forms of crystals. Spherolyte. 

· Group of apatite mineral, their structure and properties. Prevalence of phosphate minerals in the humans tissues. Amorphous phosphate minerals. Dehydrate of calcium phosphate (brushite). Octacalcium phosphate. Vitlockite. Dehydrate of calcium pyrophosphate. Apatite of various forms. Interdependence of phosphate minerals in the humans tissues. 

· The structure and chemistry of precipitated hydroxyapatite. Well - crystallized hydroxyapatite. Amorphous calcium phosphate, surface chemistry and solubility. Hydroxyapatite of bone. Mineralisation of bone. 

Literature:

1. I.Kostov. Crystallographie. Mir, Moscow, 1965 (in Russian).

2. J.O.Nriagu, P.B.Moore. Phosphate minerals. Springer - Verlag, 1984.

Human anatomy and the structure of biological tissue

ĶST 565
Professor  Jānis Vētra

Course description: 2 Credit units; 32 hours (32 lectures)  

Control forms: exam

Course content: 

· The structural basis of human functional potency.

· The analysis of human body from the point of view of biomechanical system. The function of different organs and tissue (bone, muscle, connective tissue, epithelium, etc.) in joint system on purpose to provide resulting mechanic functions and create adaptive potency of body.

· Structures of soft and hard tissue and uniformity of features.

· Collagen, its structure and forms. Combinations of minerals in connection with biopolymers. Synthesis of hard and soft tissue, regularities of mature and process of degradation. The structural basis and functional sense of anisotropy mechanic features of biological tissue.

· Locomotor apparatus.. 

· Elements of structure and their functions in gearing mechanical load. Levers and joint-pins in the function of extremities. Joints, elements of their structural functional sense. The reasons of loads and their form in joints.

· Kinds, structure and composition of teeth. 

· Elements of teeth, the characteristics of their biological and mechanical features. Microstructure of tooth formation. Basic principles and elements of tooth fixation. The pathogenetic mechanisms of teeth injury. 

· Defect  compensatory structural reactions in organs and tissue.

· Regeneration. Compensatory mechanisms for recover of lost functions, analysis of their rise conditions, pathogenetic mechanisms of possible loads. 

Literature:

1. V.Kalbergs . Anatomija ,  Rīga, Zinātne , 1983,  285 pp. (in Latvian)

2. J.Langman, M.N.Noerdeman. Atlas of Medical Anatomy./The Saunders Press, 1982, 523 pp. 
The methods in studying materials

ĶST 569

Assistant Professor Janīna Sētiņa

Course description: 3Credit units; 48 hours (32 lectures, 16 laboratories)

Control forms: exam 

Course content:

· New methods of chemical analysis - tool for the conservator: essence, possibilities, classification. The method of thermal analysis.  Simple and differential thermal analysis. Temperature measurements, thermoelements, heating elements. Differential thermogravimetry. Preparation of samples, the speed of heating. Identification  of  inorganic and organic substances.

· Electomagnetic spectrum. X-ray diffraction analysis. The basic parts of   X-ray diffraction apparatus: hight-voltage generator, power feeder, X-ray tube, holder, diffraction-spectrum recoding system. Breg’s formula . X-ray powder diffractometry. X-ray absorption - radiography, gammagraphy. Laue method; the reaserch of materials structure . Analysis of diffractograms. Standart Laue plots and ASTM.

· X-ray photoelectron  spectroscopy. XRF spectrometry of chemical elements.

· Microscopic methods - non-destructive method for restauration, basis of the method. Optical and electron microscopy. Electron optical imaging systems - electron sources, lenses, signal and detector systems. Transmission electron microscopy (TEM). Scanning electron microscopy(SEM). Contrast and resolution of images in TEM, SEM ; basic features of the TEM, SEM.

· Carbon - 14 dating method for dating of ancient substances, experimental using of the method.

· Spectroscopic method: transmittance, absorbtion, emission .

· IR, Fourier-transform infrared, Raman spectrometry. UV, VIS spectrometry. Preparation of samples. Analysis of  spectra. Advantages and disadvantages. Catalogues of infrared spectra. IR  spectrometry for museum materials.

· UV, VIS spectrometry. Visible spectra for the study of coloured compounds. Identification of pigments of painting, dyestuffs on textiles.

·  Fluorescence spectrometry.

· Separation methods - chromatography; column, gas-liquid, paper and thin-layer chromatography. Treatment of samples.

· Nuclear magnetic resonance spectrometry (NMR), electron paramagnetic resonance spectroscopy (ESR).  Mossbauer spectroscopy.

· Mass spectrometry; output and data handling.

Literature:

1. O’Connor D. J., Sexton B. A., Smart R. St. C. (Eds.) Surface Analysis Methods in Materials Science, Springer-Verlag, Berlin Heidelberg, 1992, 453 p..

2. F. Dtcn> {bvbz ndthljuj ntkf. Ntjhbz b ghbkj;tybz> x. 1>2> V.> Vbh> 1988.

3. F. Ujhljy> H. Ajhl> Cgenybr [bvbrf> V.> Vbh> 1976.

4. J.S. Mills, R. White, The Organic Chemistry of Museum Objects, Butterworths, London, 1987.

5. N.S. Brommelle, G. Thomson (Eds.), Science and technology in the service of conservation, London WC2N 6BA, 1982. 
Glass, ceramics and porcelain – material science

ĶST 571

Assistant Professor Ruta Švinka

Course description: 5Credit units; 80 hours (32lectures, 16 practice, 32 laboratories)

Control forms: exam

· This subject contains three chapters accordingly the title.

· Chapter N 1 – glass. The origin of glassware and history of their evolution. Characteristic of glassy state and their distinction from the crystalline state. Role of various chemical elements in the formation of glass. Viscosity and surface tension of malt and glass. Mechanical properties of glass: yielding, pressing and bending strength, brittlenes, and hardness. Thermal properties of glass: coefficient of thermal expansion, thermal durability, and thermal conductivity. Optical properties of glass: transparency, mirror and diffusive reflection, refractive index and dispersion. Colour of glasses and colouring matter. Chemical properties of glass. The influence of chemical composition of the properties of glass. Chemical and physical processes of the glass melting. Methods of formation of glass articles. Tempering and annealing of glass articles. Thermal tensions, change of yielding and pressing tensions in the annealing process. Decorating and mechanical treatment of glass articles.

· Chapter N 2 – clay ceramics. The clay ceramics from antiquity till our days. Characteristics of raw materials, chemical and mineralogical compositions, plasticity. Characteristic of Latvian clays. Preparation of ceramic bodies. Fine ceramics: pottery, wall and floor tiles. Drying and firing of these articles. Chemical and physical processes which determine the general properties of fine ceramics. Glazing of ceramics articles and characteristic glazes. General properties of finished articles: texture, structure, porosity, thermal durability, and moisture expansion. 

· Heavy ceramics: bricks and roofing tiles. General properties of these articles: mechanical resistance, frost resistance, porosity. Dependence of these properties on the structure and texture of heavy ceramics.

· Chapter N 3 – porcelain. The origin of porcelain (china) and history of their evolution. Characteristic raw materials. Preparation of porcelain body and formation of articles. Drying and firing. Phases composition and their influence on the general properties of porcelain. Transparency, mechanical properties, whiteness and chemical durability. Glazing and decorating of porcelain. Ceramic pigments and ceramics colours.  Comparison of overglaze, underglaze and inside glaze colours. 

Literature:

1. R.Svinka, V.Svinka. Chemistry and technology of silicate materials. Verlag Ltd. Saknes, Riga, 1997, 192 p. (Latvian).

2. R.Wihr. Estaurieren von Keramik und Glas. Entwicklung, Erhaltung, Nachbildung. Muinchen, 1977. 275 S.

3. I.Moroz. Porcelain, earthenware, majolica. Kiev, Technik, 1975, 351 p. (rush.).

4. H.Scholze. Glas. Natur, Struktur und Eigenschaften. – Berlin, Heidelberg, u.a. Springer-Verlag, 1988, 407 S.

Natural stone - materialscience

ĶST 572

Assistant Professor  Ojārs Baumanis

Course description: 5Credit units; 80 hours (32 lectures, 48 laboratories)

Control forms: exam 

Course content: 

· Classification of natural stones. Sedimentary rocks and metamorphic rocks. Sedimentary and metamorphic rocks in Latvia.

· Gypsum and natural anhydrite. Deposits of gypsum in Latvia. Thermal changes and modifations of gypsum. Natural admixtures - clay and dolomite. Properties of natural gypsum.

· Carbonate rocks. Tuff, limestone, travertine, marble - constituents and properties. Influence of natural admixtures (dolomite, clay, organic substances). Various structures of stones. Mineralogical methods of investigations. Dolomite - constituents and properties. Influence of natural  admixtures (calcite, clay, organic, substances). Various structures of dolomite. Mineralogical investigations. Limestone and dolomite in Latvia. Quarry of carbonate rocks in Latvia. Carbonate rocks as building material in Monuments and Sculptures.

· Sandstone. Sandstone with calcite, dolomite and amorphous silica binder. Constituents and properties. Influence of natural admixtures (clay, organic substances). Mineralogical investigations. Deposits and quarry of sandstone in Latvia. Various kinds of sandstone as building material in Monuments and Sculptures.

· 5.Granite, basalt, gabbro, labradorite. Constituents and properties. Influence of natural admixtures. Structures of stones. Monuments and sculptures of granite, basalt, gabbro, labradorite.

· Corrosion of natural stones. Chemical and physical corrosion. Influence of water, acid oxides, acid rain, soluble salts on stone. Influence of frost, different  temperatures on stone. Protection from corrosion.

Literature:

1. J.Eiduks, M.Kalniņš. Latvijas PSR derīgie izrakteņi un to izmantošana. Rīga, LVI, 1961, 431.

2. T.Z.Rbtdktyrj> Y.Y.Ctyrtdbx. Utjkjubz vtcnjhj;ltybq gjltkjxys[ rfvytq. V.> Ytlhf> 1983> 262.

3. V.Kuršs, A.Stinkule. Latvijas derīgie izrakteņi. Rīga, 1997, 200. 

Chemistry and Technology of Fuels and Lubricants

ĶVĶ 501

Professor Valdis Kampars

Course description: 3Credit units; 48 hours (32 lectures, 16 laboratories)

Control forms: exam

Course content:

· Manufacture of Gasoline, Diesel Fuel and Lubricants. Cracking Processes, Catalitic Reforming

· Alkylation, Isomerisation and polymerisation. Finishing Processes. Blending.

· Gasoline Combustion.

· Gasoline Volatility. Gasoline Specifications.

· Influence of Gasoline Composition of Storage Stability and Engine Deposit Formation

· Octane Quality and Knock

· Blending Components for Gasoline

· Diesel Engine and Combustion Process

· Diesel Fuel Low-Temperature Characteristics

· Diesel Fuel Additives.

· Impact of Fuels on the Environment

· Future Trends and Alternative Fuels.

· Friction and Wear, Lubrication and Tribology

· Classification, Specifacion and Approval of Lubricants

· Engine Oils

· Other Lubricants
Literature:

1. 1.E.L.Marshall, K.Owen. Motor Gasoline, RSC, 1995, p.282.

2. 2.R.M.Mortier, S.T.Orszulik. Chemistry and Technology  of Lubricants, BAP, 1997, p.378.

3. Automotive Fuels. Reference Book, SAE, 1995, p.963.

4. Automotive Lubricants. Reference Book, SAE, 1996, p.706.

Environmental engineering

ĶVT 402

Assistant Professor  Juris Mālers

Course description: 8Credit units; 128 hours (64 lectures, 16 practice, 48 laboratories)

Control forms: Course work, exam

Course content:

· Environmental protection from industrial pollutants
· Air pollution: classification and sources of pollutants
· Engineered Systems for Air Pollution Control:

-
Processes and control devices for particulate contaminants: gravitational settling chambers; centrtfugal collectors; wet collectors; fabric filters; electrostatic precipitators


-
Processes and control devices for gaseous and vapor contaminants: adsorption; absorption; condensation; combustion; catalytic methods

· Wastewater charecteristics

· Engineerd Systems for Wastewater Treatment and Disposal:

-
Treatment systems from suspended solids: sedimentation; screening and comminuton; filtration variations;  flotation; coagulation and floculation


-
Chemical wastewater treatment methods


-
Biological wastewater treatment methods

· Solid Waste : types and sources

· Engineering systems for solid-waste managment

· Engineering systems for resource and energy recovery

Literature:

1. H.S.Peavy, D.R.Rowe, G.Tchobanoglous. Environmental Engineering. McGraw-Hill Publishing Ltd., 1985.-699 p.

2. M.L.Davis, D.A.Cornwell. Introduction to Environmental Engineering. McGraw-Hill, Inc., 1991.- 822 p.

3. A.I.Rodionov, V.N.Klushin, N.S.Torocheshnikov. Environmental Protection Engineering . Moscow: Chemistry, 1989.- 511 p.(in russian).

4. G.Tchobanoglous, F.L.Burton. Wastewater Engineering. Treatment, Disposal and Reuse. Third edition, McGraw-Hill, Inc., 1991.- 1334 p.

5. E.T.Chanlett. Environmental Protection. Sec. Edition. McGraw-Hill, Inc., 1979.-585 p.

Chemical process control and automatization

ĶVT 407

Assistant Professor   Valdemārs Ščerbaks

Course description: 3Credit units; 48 hours (32 lectures, 16 laboratories)

Control forms: exam

Course content: 

· Introduction

· Classification of automatic control  systems

· Devices and peripheral systems

· Inlet signals

· Go No-Go date, analysis and troubleshooting

· Control of outlet signals, sources of error in measurement systems

· Flow and quantity measurement 

· Liquid level measurement 

· Temperature measurement 

· Humidity measuring devices

· Chemical composition of gases and liquids

·  Automatic process operating 

· Software application 

Literature:

1. Stephanopoulos G., “Chemical Process Control. An Introduction to Theory and Practice”, Practice Hall  Inc., 1984. 

2. Smith C. A., Corripio A. B., “Principles and Practice of Automatic Process Control, John Wiley & Sons, 1985.  

3. Doebelin E. O., “Measurement Systems.  Application and Design”, Third Edition, McGraw-Hill Book Company, 1983. 

4. Polotsky L. M., Lapshenkov G. I. “Avtomatizatsija himicheskih proizvodstv”, Himija, 1982. (in Russian)

5. Kulakov M. B., Tehnologicheskie izmerenija i priboro dlja himitcheskih proizvodstv. Mashinostroenije (in Russian), 1983

Design and Interpretation of Experiments

ĶVT 408

Assistant Professor Ilo Dreijers

Course description: 2Credit units; 32 hours (16 lectures, 16 laboratories)

Control forms: test

Course content: 

· Error analysis and uncertainty – precision, accuracy, repeatability, reproducibility.

· Histograms, distribution of data and associated parameters. 

· Sample statistics. 

· Correlation, regression analysis, curve fitting.

· Analysis of variance, factorial design basics.

· Design of experiments, first and second order plans. 

· Experimental optimization.

· Hypothesis testing. 

1. Literature: 

2. I. Dreijers. Eksperimentālās optimizācijas metodes. Mācību palīglīdzeklis.- RPI, 1978. 66 lpp. 

3. I. Dreijers, P. Vītols. Ķīmijas tehnoloģijas procesu teorijas pamati. - Rīga.: Zvaigzne, 1986.- 228 lpp. 

Additional textbooks:

1. G.E.P.Box, W.G. Hunter, JS. Hunter, Statistics for Experimenters, John Wiley & Sons, 1978. -653 pg.

2. R.L.Mason, R.F. Gunst, J.L. Hess, Statistical Design and Analysis of Experiments. - John Wiley & Sons, 1989. -689 pg.

Computer Aided Design

ĶVT 414

Assistant Professor Ilo Dreijers

Course description: 2Credit units; 32 hours (32 practice)

Control forms: test

Course content: 

Simulation of the mass transfer processes (distillation and absorption) using commercial software (PRO II from SIMSCI or MAX from AspenPlus): 

material and heat balances for flowsheets without and with recirculation loops. 

Column sizing.

Case study example.

· Graphical User Interface

· Entering data on Forms

· Run types, units of measure, and simulation options

· Component databank

· Using Graphics to make Flowsheet

· Property methods

· Entering and estimating property data

· Unit Operation Models

· Mixers and Splitters

· Flashes, Heaters, Heat Exchengers

· Shortcut Distillation

· Rigorous Separation

· Pumps and Compressors

· Running simulation

Literature: 

1. Software, User Guide, and Reference Manual.

Additional textbooks:

2. L.T. Biegler, I.E. Grossmann, A.W. Westerberg. Systematic Methods of Chemical Process Design, Prentice Hall, 1997. - 796 pg.

3. R. Turton, R.C. Bailie, W.B. Whiting, J.A. Shaelwitz. Analysis, Synthesis, and Design of Chemical Processes, Prentice Hall, 1998. - 814 pg.

Computer Modeling

ĶVT 416

Assistant Professor Ilo Dreijers

Course description: 2Credit units; 32 hours (32 laboratories)

Control forms: test

Course content: 

Chemical process and reactor modeling using commercial software (PRO II from SIMSCI or MAX from AspenPlus): material and heat balances for flowsheets without and with recirculation loops. Case study of complex flowsheet. Cost estimation.

· Reactor models

· RSTOIC

· Ryield

· Rgibbs

· RCSTR

· RPLUG

· RBATCH

· Convergence methods

· Wegstein

· Direct

· Secant

· Broyden

· Newton

· Thermodynamic property methods and models

· Equation-of-State method

· Activity coeficient method

· Transport property methods and models

· Regressing experimental property data

· Property parameter estimation and group contribution method

· CAPCOST program and cost estimation

Literature: 

1. Software, User Guide, and Reference Manual.

Additional textbooks:

2. L.T. Biegler, I.E. Grossmann, A.W. Westerberg. Systematic Methods of Chemical Process Design, Prentice Hall, 1997. - 796 pg.

3. R. Turton, R.C. Bailie, W.B. Whiting, J.A. Shaelwitz. Analysis, Synthesis, and Design of Chemical Processes, Prentice Hall, 1998. - 814 pg.

Plant Design 

ĶVT 419

Assistant Professor Valdemārs Ščerbaks

Course description: 4Credit units; 64 hours (32 lectures, 32 laboratories)

Control forms: test, Course work

Course content:

· Technical and economical estimation of projects. Feasibility studies.

· Capital investment calculations, CAPCOST program.

· Methods of equipment calculation. 

· Problems of standardisation and unification. 

· Equpment placing, piping design.

· Software application for design.

Literature:

1. M. S. Peters M. S., Timmerhaus K. D., “Plant Design and Economics for Chemical Engineers”, McGraw-Hill Book Company, 1968.

2. Turton R., Bailie R. C., Whiting W. B., Shaeiwitz J. A. “Analysis, Synthesis, and Design of Chemical Processes”, Prentice Hall International, 1998.

3. Зайцев Г.Д. Теория и методы автоматизированного проектирования химических проектированияю. – Киев, Наукова думка, 1981.
Heat Transfer Processes and Equipment

ĶVT 454

Assistant Professor  Jurijs Ozoliņš

Course description: 3 Credit units; 48 hours (16 lectures, 16 practice, 16 laboratories)

Control forms: exam

Course content:

· Heat transfer by conductivity. Conductivity coefficient, differential equation. Unsteady state problems.

· Heat transfer by convection. Process differential equation. Similarity of heat transfer, boundary layer theory. Main cases -- heat transfer in pipes and outside of pipes, free convection, boiling, and condensation.

· Radiation heat transfer.

· Heat transfer through wall for constant and variable driving force. NTU.

· Heat transfer equipment -- types and design methods.

Literature:

1. Михеев М. А., Михеева И. М. Основы теплопередачи._ Москва: Энергия, 1973. _ 320 с.
2. Сиэрроу Э. М. Теплообмен излучением. Пер. с англ._ Ленинград: Энергия, 1971._  294 с.
3. Берд Р. Стьюарт В. Лантфут Е. Явление переноса. Пер. с англ._ Москва: Химия, 1974._ 688 с.

4. Лесохин Е. И., Рашковский П. В. Теплообменники, конденсаторы в процессах химической технологии._ Ленинград: Химия, 1990._ 288 с.

5. Фраяс А. Оцисип М. Рачет и конструирование теплообменников. Пер. с англ._ Москва: Атомиздат, 1971._ 358 с.

Special course in automatization
ĶVT 482

Assistant Professor  Valdemārs Ščerbaks

Course description: 4Credit units; 64 hours (32 lectures, 32 laboratories)

Control forms: exam

Course content: 

· Introduction

· Process variables, set point, disturbances

· Control strategies

· Feedback control

· Feedforward control

· Dynamic behavior of chemical processes

· First order systems

· Response to different types of forcing functions

· The Laplace transform

· Stability analysis of feedback systems

· Aspects of control system design

· Software application (MATLAB, SIMULINK)

Literature:

1. Drejers I., Vītols P. “Ķīmijas tehnoloģijas procesu teorijas pamati”, Zvaigzne, 1986.

2. Vollmann T. E., Berry W. L., Whybark D. C. “Manufacturing Planning and Control Systems”, IRWIN, 1988.
3. Luyben M. L., Luyben W. L. “Essentials of Process Control”, McGraw Hill, 1997.

4. The Student Edition of SIMULINK. Software.

5. The Student Edition of MATLAB. Software.

6. Doebelin E. O., “Measurement Systems. Application and Design”, Third Edition, McGraw-Hill Book Company, 1983.

7. Polotsky L. M., Lapshenkov G. I., “Avtomatizatsija himitsheskih proizvodstv”, Himija, (in Russian), 1982.
Analysis of technological lines
ĶVT 501

Assistant Professor  Valdemārs Ščerbaks

Course description: 4Credit units; 64 hours (32 lectures, 32 laboratories)

Control forms: exam

Course content: 

· Introduction

· Structure of Chemical Process Flow Diagrams

· Boundary Graph Theory

· Tracing Chemicals through the Process Flow Diagram

· Synthesis and Optimization of a Process

· Design of Process Flow Diagram as a Matrix

· Software application (MAX)

Literature:

1. M. S. Peters M. S., Timmerhaus K. D., “Plant Design and Economics for Chemical Engineers”, McGraw-Hill Book Company, 1968.

2. Vollmann T. E., Berry W. L., Whybark D. C., “Manufacturing Planning and Control Systems”, IRWIN, 1988.

3. Turton R., Bailie R. C., Whiting W. B., Shaeiwitz J. A. “Analysis, Synthesis, and Design of Chemical Processes”, Prentice Hall International, 1998.

4. MAX (Education Version). Software. 

Statistical Process Control

ĶVT 503

Assistant Professor Ilo Dreijers

Course description: 2Credit units; 32 hours (16 lectures, 16 laboratories)

Control forms: test

Course content: 

· Quality management systems and process variabilty. 

· Random variables and distribution functions. 

· Military standard 105E. 

· Shewhards control charts. Average, range, etc. charts. Control chart for subgroup size one. 

· Patterns in the runing record. 

· Capability, stability and World class quality. 

· Charts based on counts and atributes. Causality analysis. 

· Case studies: analysis of simulated data.

Literature:

1. Ellis R. Ott, Ed. G. Schilling Process Quality control, McGraw-Hill,1990. 462pg.

2. D.S.Chambers, D.J.Wheeler Statistical Process Control, McGraw-Hill, 1998. 412pg.

Process simulation

ĶVT 504

Assistant Professor  Ilo Dreijers

Course description: 2Credit units; 32 hours (32 laboratories)

Control forms: test

Course content: 

· Commercially available CP simulators.

· Training and case studies with AspenPlus, Max or ProII, also VisiMIx:

· Two column azeotropic distillation,

· methilChloride recuperation,

· Ethanol-acetic acid esterification reactor,

· Vapor-liquid equilibrium estimation (ethanol-water system),

· Liquid-liquid equilibrium.

Literature:

1. User guide, Reference Manual

Special Proceses and Equipment

ĶVT 505

Assistant Professor  Jurijs Ozoliņš

Course description: 3Credit units; 48 hours

Control forms: 

Course content:
· Construction materials for the CPI.

· Pipes and fittings. Valves. Termal compensation.

· Solid material handling. Conveying, storage. Dosing and weighting.

· Comminution and attrition.

· Solid particulate material mixing.

Literature:

1. Osipovs L. Ķīmijas tehnoloģijas pamatprocesi un  aparāti, I – daļa.-  Rīga: Latvijas valsts izdevniecība, 1962. – 555 lpp.

2. Osipovs L. Ķīmijas tehnoloģijas pamatprocesi un aparāti, II – daļa. – Rīga: Zvaigzne, 1968. – 413 lpp.

3. Машины и аппараты химических производств. Примеры и задачи. Под ред. В. Н. Соколова. _ Ленинград: Машиностоение, 1982. _ 384 с.
4. Ходаков Г. С. Физика измельчения. _ Москва: Наука, 1972. _ 308 с.
5. Сиденко П. М. Измельчение в химиеской промышленности. _ Москва: Химия, 1968. _ 382 с.
6. Макаров Ю. И. Аппараты для смешения сыпучих материалов. _ Москва: Машиностроение, 1973. _ 216 с.
7. Клушанцев Б. В. Косарев А. И. Муйземнек Ю. А. Дробылки. Конструкция, расчет, особенности эксплуатации. _ Москва: Машиностроение, 1990._320 с.
8. Ignatowitz E. Chemietechnik, 4 – Auflage. – Verlag Europa – Lehrmittel, Nourney, 1992. – 456 S.
9. R. C. King, S. Crocker. Piping handbook. McGraw Hill,1997. 
Groundwater treatment technologies

KVT 507

Assistant Professor  Juris Mālers

Course description: 2 Credit units; 32 hours (32 lectures )

Control forms: exam

Course content:

· Groundwater protection policy in Latvia. Contaminants of interest and sources of contamination.

· Defining the treatment sistem: flow; influent concentration; discharge requirments;gathering a complete set of data for the treatment design; completing a remediation project.

· Groundwater remediation technologies and its clasification:

· Free product recovery: passive and active systems

· Surface treatment technologies for organic contaminants: seperation; activated carbon filtration; membrane technology; air stripping;  spray irrigation; bioremediation (bioreactors); oxidation; steam stripping

· Surface treatment methods for inorganic compound: chemical addition; removal of suspended solids; miscellaneous methods

· In situ treatment technologies: bioremediation; air sparging

· Methods of oil products collection from open area water surface

Literature:

1. Evan K. Nyer. Groundwater Treatment Technology. New York: Van Nostrand Reinhold, 1992. - 306 p.

2. Evan K. Nyer. Practical Techniques for Groundwater and Soil Remediation. Lewis Publishers, 1992. - 214. p.

3. Manual for Remediation of Groundwater Containing Dissolved and Free Phase Hydrocarbons. Prepared by INTERA Information Technologies (Canada) Ltd., 1994. - 54 p.

4. Groundwater Contamination and Remediation. Materials of Professional Advancement Seminar. University of Toronto and EPIC, 1995. 343 p.

5. F. B. Hjlbjyjd> D. Y. Rkeiby> Y. C. Njhjxtiybrjd. Nt[ybrf pfobns jrhe;f/tq chtls. V.- {bvbz> 1989. - 511 cnh.
Soil treatment technologies

KVT 508

Assistant Professor  Juris Mālers

Course description: 2Credit units; 32 hours (32 lectures )

Control forms: exam

Course content:

· Soil contaminants and sources of contamination

· Soil remediation technologies and it clasification

· Potential environmental and health impacts

· Physical soil remediation methods: in situ and on site solidification/stabilization; on site and in situ soil washing; flotation; in situ vacuum extraction; air/steem stripping; in situ radio frequency soil treatment; in situ electro-reclamation; excavation and off-site disposal

· Chemical soil remediation methods: solvent extraction; substitution and reduction- oxidation technologies

· Biological soil remediation methods: landfarming; enhanced landfarming; bioreactor; phytoremediation

· Thermal soil remediation methods: destructive and non destructive thermal processes

Literature:

1. Evan K. Nyer. Practical Techniques for Groundwater and Soil Remediation. Lewis Publishers, 1992. - 214 p.

2. Identification of Potential Environmental and Health Concerns of Soil Remediation Technologies. Environmental Protection Office Department of Public Health City of Toronto, 1992. - 240 p.

3. Current and innovative excavate and treat technologies for the remediation of contaminated soil. Prepared by: Intera Kenting, Toronto, Canada, 1990. - 227 p.

4. Hazardous Waste Site Remediation. The Engineers Perspective. - O’Brien & Gere Engineers, Inc., Van Nostrand Reinhold, 1995. - 422 p.

5. Proceedings of Fifth Forum on Innovative Hazardous Waste Treatment Technologies: Domestic and International. Chicago, Illinois - May 3-5, 1994. EPA/540/P-40/503, May 1994. - 124 p.

Membrane Technology

ĶVT 509

Assistant Professor  Valdemārs Ščerbaks

Course description: 2Credit units; 32 hours (16 lectures; 16 laboratories)

Control forms: exam

Course content: 

· Introduction to membrane separation

· Historical trends

· Symmetrical, asymmetrical, ceramic, metal, liquid, flat, hollow-fiber, and spiral-wound membranes

· Microfiltration

· Ultrafiltration

· Reverse osmosis

· Electrodialysis

· Gas separation

· Pervaporation

· Application and industrial opportunities.

Literature:

1. Roussean R. W., “Hadbook of Separation Process Technology”, John Wiley & Sons, 1997.

2. Madsen R. F, “Hyperfiltration and Ultrafiltration in Plate-and-Frame Systems”, Elsevier, 1977.

3. Brock T. D, “Membrane filtration”, Madison, 1988.

4. Mallevialle J., Odendaal P. E., Wiesner M. R., “Water Treatment Membrane Processes”, McGraw-Hill, 1996.

Water treatment

ĶVT 510

Assistant Professor Jānis Lemba

Course description: 2 Credit units; 32 hours (32 lectures)

Control forms: test

Course content: 

· Water in the Nature.

· Physical, chemical, and technological parameters of water quality.

· Impurities in water.

· Water treatment processes and methods.

· Clarification.

· Dezinfection.

· Stabilization.

· Degazation.

· Water hardness treatment methods.

· Demineralization.

· Iron removal.

Literature:

1. I.Ritchie, W. Hayes. A Guide to the Implementation of the ISO 14 000 Series on Environmental Managrment. Prentice Hall,1997. 476 pg.

2. Course materials.

Environmental Management

ĶVT 511 

Assistant Professor Ilo Dreijers

Course description: 3Credit units; 48 hours (32 lectures, 16 practice)

Control forms: test

Course content: 

· Proactive management: ISO 14 000 and ISO 9 000 series. Latvian legistlation.

· Process: planning, analysis, documentation, and implementation.

· Operational control, emergency preparedness and response.

· Evaluating and improving performance. Auditing.

· Occupational health and safety management systems.

· Problems: spill prevention reporting, and response, underground storage tanks, Water polution, air polution, hazardous waste management, CP/WM programs.

Literature:

1. I.Ritchie, W. Hayes. A Guide to the Implementation of the ISO 14 000 Series on Environmental Managrment. Prentice Hall,1997. 476 pg.

2. Course materials.

Mass Transfer processes and Equipment

ĶVT 535

Assistant Professor  Jurijs Ozoliņš

Course description: 4Credit units; 64 hours (16 lectures, 48 laboratories)

Control forms: exam

Course content:

· Process characterization. Phase equilibrium calculation. Idial and nonideal systems.

· Mass transfer statics. Material balance, operation line.

· Mass transfer kinetics. Molecular diffusion, Fick’s law, diferential equations. Convective mass transfer.

· Mass transfer equation, driving force, mass transfer coefficients. NTU.

· Basics of mass transfer equipment design.

· Mass transfer for solid-liquid (gas) systems.

1. Literature:

2. Koroļkovs N., Mihailovs I. Masas apmaiņa šķidrumu sorbcijā.- Rīga: Zvaigzne,1975.- 250 lpp.

3. Шервуд Т. , Пигфорд Р., Уилкин Ч. Массопередача. Пер. с англ._ Москва:  Химия, 1982._  696 с.
4. Берд Р., Стюарт В., Лайтфуд Е. Явление переноса. Пер. с англ. _ Москва: Химия, 1974._ 688 с.
5. Рудобашта С. П. Массоперенос в системах с твердой фазой. _ Москва: Химия, 1980._ 248 с.
6. Промышленные тепломассообменные процессы и установки. Под ред. Бакластова А. М. _ Москва: Энергоатомиздат, 1986._ 328 с.
7. Кафаров В. В. Основы массопередачи. 3 _е изд. _ Москва:  Высшая школа, 1979. _ 439 с.

8. Касаткин А. Г. Основные процессы и аппараты химической технологии._ Москва: Химия, 1973._ 752 с.

9. Ch.J. Geankoplis. Transport Processes and Unit Operations. Prentice Hall,1993. 921 pg.

Contaminated site assessment

KVT 571

Assistant Professor  Juris Mālers

Course description: 4Credit units; 64 hours (32 lectures, 32 laboratories)

Control forms: exam

Course content:

· The criteria of contaminated site assessment
· Environmental site preassessment process
· Subsurface assessment of contaminated site: geological and hidrogeological investigation, ecological information
· Contaminant chemistry
· Princples of migration and fate of contaminants
· Determination of the extent and the area of soil and groundwater contamination: soil and groundwater sampling, analisies of soil and groundwater samples, level of watertable, determination of the direction and rate of groundwater movement
· Assessment of subsurface remediation
Literature:

1. R. K. Jain, L. V. Urban, G. S. Stacey, H. E. Balbach. Environmental Assessment. McGraw-Hill, Inc., 1993, 526 p.

2. Introductory Training Course Environmental Site Assessment. Vol. 1,2,3.- Emergencies Engineering Division, Environment Canada & Gartner Lee International Inc., 1995.

3. Subsurface Assessment Handbook for Contaminated Sites./ Report CCME EPC-NCSRP-48E, March 1994, 293 p.

4. Guidance Manual on Sampling, Analysis, and Data Management for Contaminated Sites. Vol. 1, Report CCME EPC-NCS62E, December 1993, 79 p.

5. ASTM Standards on Environmental Sampling. Sec. ed., 1997, 1010 p.

6. Environmental Site Assessment Interpretation Guidelines. Phase 1. / Jacques Whitford Environmental Ltd. , Canada, 1994.- 23 p.

Postgraduate studies

Colloid chemistry

ĶNF 672
Associated Professor Augusts Ruplis

Course description: 10 Credit units; 64 hours lectures 

Control forms: Exam

Course content: 

· Dispersed systems generalities

· Optical propertes of collodal systems

· Molecular-kinetic properties of colloidal systems

· Adsorption at the solid-gas interface

· Adsorption at the soltion-gas interface

· Adsorption at the solid-solution interface

· Electrical properties of colloidal systems

· Obtaining and purifying colloidal systems

· Stability and coagulation of colloidal systems

· Structur-mechanical properties of dispersed systems

· Basic concepts on aerosols, emulsions, foams and colloidal surfactants

Kinetics of the chemical processes

ĶNF 673
Professor  Sergejs Trusovs

Course description: 10Credit units; 32 hours lectures

Control forms: Test

Course content:

· Formal kinetics.  The Rate of Chemical Reactions. The Kinetics Classification of the Reactions. Reaction Order and Reaction Molecularity. Temperature Dependence of Reaction Rates.

· Theorics of Kinetics. Arrhenius Theory. Activated Complex Theory.

· Reactions in Solution.

· Chain Reactions.

· Photochemical Reactions.

· Catalysis. The Classification of Catalytic Reactions. Homogeneous catalysis. Heterogeneous Catalysis. Kinetics of Heterogeneous Catalysis Reactions, Principles and Applications.

· Theories of Heterogeneous Catalysis.

· Autocatalysis

Literature:

8. P.W. Atkins. Physical Chemistry, New York, W.H. Freeman and Company, 1986, 857p.

9. U.Alksnis, Z.Kļaviņš, P.Kūka, A.Ruplis. Fizikālā un koloidālā ķīmija. Rīga, Zvaigzne, 1990, 425 lpp.

10. А.Т.Стромберг, Д.П.Семченко. Физическая химия. М., Высшая школа, 1988, 496с.
11. Е.Н.Еремин. Основы химической кинетики. М., Высшая школа, 1976, 374с.
12. Н.М.Эмануель, Д.Т.Кнорре. Курс химической кинетики. М., Высшая школа, 1969, 400с.
13. Е.Т.Денисов. Кинетика гомогенных химических реакций. М., Высшая школа, 1978, 367 с.
14. Walter J.Moore. Basic physical chemistry. P.H.I., Inc., 1983, 711p.

Electrical and Electrokinetic Phenomena of coll. Systems

ĶNF 674

Associated Professor Augusts Ruplis

Course description: 10Credit units; 32 hours lectures

Control forms: Test

Course content: 

· Electric double layer  Emergence of the Electric Double Layer. Structure of the Electric Double Layer Electrocapillarity. Lipman`s Equations. 

· Electrokinetic phenomena Electrophoresis, Electroosmosis, Sedimentation Potential, Streaming Potential.

· Coagulation and stability of high dispersed systems Coagulation by Electrolites. Schultze – Hardy rule. Threshold of Coagulation Electrokinetic Potential and Stability.

Literature: 

1. B. Jirgensons, M. Straumanis A Short Textbook of Colloid Chemistry Academ press 1965

2. S. Vojuckis Koloīdķīmija Rīga, Zvaigzne, 1966 

3. Ju. F. Frolovs Koloīdķīmijas kurss Virsmas parādības un dispersās sistēmas Maskava, Ķīmija, 1989 (krievu valodā) 

4. R.J.Hunter Introduction to Modern Colloid Science, Oxford, Oxford Science Publications, 1996, 343 lpp. 

5. P.C. Hiemenz Principles of Colloid and Surface Chemistry, New York and Basel, Marcel Dekker Inc., 1986, 803 lpp.  

6. J Edelman Lehrbuch der Kolloidchemie Leipzig, 1,2 645lpp

7. Journal of Colloid and Interface Sciences

8. Ruplis Synopsis of Course

Kinetics of electrode processes

ĶNF 675

Assistant proffesor Svetlana Čornaja

Course description: 10Credit units; 32 hours lectures

Control forms: Test

Course content:

· General characteristic of electrode processes.

· Electrodes polarisation. Stages of electrochemical processes. Limiting stage notion. Types of polarisation (overvoltage). Polarisation curves. Electrochemical processes rate.

· Mass transfer kinetics. Diffusion kinetics. Hydrogen diffusion into metals.

· Charge transfer stage kinetics. Multistage processes. Reaction scheme. Charge transfer phenomenology. Discharge – ionization stage regulaties Activation energy. Exchange current, eleetrochemical stage overvoltage. Polarisation curves. Tafel equation.

· Mixed kinetics.

1. Literature:

2. Б.Б.Дамаскин, О.А.Петрий. Электрохимия М., Высшая школа, 1987, 295с.
3. J.O’M. Bockris, A.K.N. Reddy. Modern electrochemistry. New York, Plenum, 1970, 303p.

4. Allen J. Bard, Larry R. Faulkner. Electrochemical methods. Fundamentals and Applications. New York, John Wiley and Sons, 1980, 718p.

5. Б.С. Багоцкий. Основы электрохимии. М., Химия, 1988, 400с.
6. Б.Б.Дамаский, О.А.Петрий. Введение в электрохимическую кинетику.

7. P.W. Atkins. Physical Chemistry, New York, W.H. Freeman and Company, 1986, 857p.

8. Л.И.АНтропов. Теоретическая электрохимия. М., Высшая школа, 1984, 519с.
Applicationof nature minerals in water purif.by sorption

ĶNF 676

Associated Professor Augusts Ruplis

Course description: 10Credit units; 32 hours lectures

Control forms: Test

Course content:  

· Characteristics ot  Sorbents  

· Natural Sorbents

· Filtration 

· Sorption of Ions 

· Molecular Sorption 

· Sorption of  Macromolecules

· Sorption Radioactiv Substances

· Koagulation and Sorption 

Literature: 

1. A.Ruplis Synopsis of course 

2. A.Ruplis Water Treatment by Coagulation, RTU, Riga,1991, 42p (In Russian) 

3. J. Tarasevich Use of Natural Sorbents in Water Treatment, Naukova Dumka, Kijev, 1981, 201p (In Russian)   

Surfactants and Molecular Disperse Colloidal Solutions Properties

ĶNF 677

Associated Professor Augusts Ruplis

Course description: 10Credit units; 32 hours lectures

Control forms: Test

Course content: 

· Thermodynamics of Surface Layer 

· Emergence of Micelles 

· Ionogene and Non-Ionogene Surfactants 

· Adsorption

· Monomolecular Layers

· Soaps 

Literature:   

1. R.J.Hunter Introduction to Modern Colloid Science, Oxford, Oxford Science Publications,  1996, 343 lpp. 

2. P.C. Hiemenz Principles of Colloid and Surface Chemistry, New York and Basel,  Marcel Dekker Inc., 1986, 803 lpp.  

3. J Edelman Lehrbuch der Kolloidchemie Leipzig, 1,2 645lpp

4. Journal of Colloid and Interface Sciences

5. A.Ruplis Synopsis of Course

Kinetics and catalysis

ĶNF 684

Professor   Sergejs Trusovs 

Course description: 10Credit units; 32 hours lectures, 32 hours practice 

Control forms: Exam

Course content: 

· Chemical kinetics. Formal kinetics. The Rate of Chemical Reactions. The Classification of the Reactions.  Irreversible first-order, second-order, third-order reactions. Reversible first-order reactions. Rarallel and consecutive reactions. Temperature Dependence of Reaction Rates.

· Theories of Kinetics. Arrhenius Theory. Activated Cpomplex Theory.

· Reactions in solution.

· Chain Reactions.

· Photochemical Reactions.

· Catalysis. The Classification of Catalytic Reactions. Homogeneous Catalysis. Heterogeneous Catalysis. Kinetics of Heterogeneous Catalysis Reactions, Principles and Applications.

· Theories of Heterogeneous Catalysis.

· Autocatalysis.

Literature:

15. P.W. Atkins. Physical Chemistry, New York, W.H. Freeman and Company, 1986, 857p.

16. U.Alksnis, Z.Kļaviņš, P.Kūka, A.Ruplis. Fizikālā un koloidālā ķīmija. Rīga, Zvaigzne, 1990, 425 lpp.

17. А.Т.Стромберг, Д.П.Семченко. Физическая химия. М., Высшая школа, 1988, 496с.
18. Е.Н.Еремин. Основы химической кинетики. М., Высшая школа, 1976, 374с.
19. Н.М.Эмануель, Д.Т.Кнорре. Курс химической кинетики. М., Высшая школа, 1969, 400с.
20. Е.Т.Денисов. Кинетика гомогенных химических реакций. М., Высшая школа, 1978, 367 с.
21. Walter J.Moore. Basic physical chemistry. P.H.I., Inc., 1983, 711p.

Environmental Chemistry and Technology

KNF 685

Assistant proffesor  Sarma Valtere

Course description: 4Credit units; 64 hours lectures, 48 hours laboratories 

Control forms: Test

Course content: 

· General principles of the environmental chemistry. Principles of the environmental toxicology. 

· Characteristics of the biogenic chemical elements, micro- and macroelements. 

· Chemical and physico-chemical processes in diferent spheres. The living processes and the bio-geo-chemical cycles. 

· How society interacts with natural material flows - global antropogenic flows: the unbalanced carbon cycle, the increased nitrogen, phosphorus and sulphur flows. 

· The main xenobiotics: heavy metals, radionuclides, synthetic organic substances. Response to xenobiotics: chemical carcinogenesis and mutagenesis.

· Air pollution: the main antropogenic pollutants. Photochemical chain reactions, photochemical smog. Depletion of stratospheric ozone. Climatic changes. Acidification of environment.

· Water and land pollution. Charakteristics of natural water resources. Sources of water pollution: municipal sewage, industrial wastewaters.

· Pollution controle: pollution prevention in the sources (cleaner technologies, alternative row materials) purification of flue gases, wastewater treatment, waste disposal and recycling, treatment of hazardous waste.

Literature:

1. M. Klavins. Environmental Chemistry. Chemical Pollutants and their cycles (In Latvian). University of Latvia, Riga, 1996, 298 p.

2. S. Valtere. Water chemistry (In Latvian). Riga Politechnical Institute, 1987, 66 p.

Further Readings:

1. S.F.Zakrzewski. Principles of Environmental Toxicology. American Chemical Society, Washington, DC, 1991, 270 p.

2. S.Karlsson, C.Azar, G.Berndes, J.Holmberg, K.Lindgren. Man and Materials Flows. The Baltic University Programme A Sustainable Baltic Region, Booklet N 3, Uppsala Publishing House, 1997, 52 p.

Physical Chemistry

ĶNF 686

Associated Professor Augusts Ruplis

Course description: 15Credit units; 64 hours lectures

Control forms: Test

Course content: 

· Introduction. What is physical chemistry. Historical background of physical chemistry.  Methods of phhysical chemistry.

· Principles of chemical themodynamics. First principle. Energy. Heat and work. Methods of  thermodynamics. Equivalence of heat and work. Internal energy. Equilibrium. Application of the first law to ideal gases. Heat capacyites. Enthalpy. General application of the first law. Thermochemistry. Heats of reaction. Enthalpies of formation. Kirchoff’s law. Calorimetry. Second law of thermodynamics. The meaning and significance of the second law of thermodynamics. Permissibility and direction of spontaneous processes.  Statistical nature of the second law of thermodynamics. Formulation of the second law of thermodynamics. Entropy. Irreversible processes. General relations for isolated system. Entropy and thermodynamic probability. Thermodynamic potentials. Relations between thermodynamic functions. Total differential of the thermodynamic functions. Equations of Gibbs-Helmholtz. Application of  second law to ideal gases. Thermodynamics of non- ideal gases. Change of equilibrium

· Phase and chemical  equilibrium. General conditions of phase equilibrium. The Gibbs phase rule. One component systems. Equilibrium relations in phase equilibrium. The chemical potential. The law of mass action. Equilibrium constants. The equation of the isotherm of a chemical reaction. Chemical affinity. The equation of the isobar and isotherm of a chemical reaction. Chemical equilibrium in heterogeneous reactions. The Nernst heat theorem. Absolute entropies. Calculation of chemical equilibrium. Gibbs free energy of formation of chemical compounds. Indirect calculations of Gibbs energy changes and equilibrium constant. Experimental methods of determining Gibbs energy changes. Calculation of equilibrium by means of the heat of reaction and entropy. Dependence of the equilibrium constant on temperature. Calculation of chemical equilibrium using standard entropies  and heats of formation of the reaction components

· Solutions Ways of  expressing the composition of solutions. Liquid solutions. Dilute solutions. Rauolt’s law. Crystallization temperature of dilute solutions. Boiling point of dilute solutions. Determination of the molecular masse of a solute. Concentrate solutions
 Saturated vapor pressure of a simple system. Saturated vapor pressure in different systems. Activity and activity coefficient. Composition of the vapor of solution. Boiling points of solutions. Distillation of  binary mixtures. The lever rule. Rectification. Saturated vapor pressure of systems with limited mutual solubility of components. Solutions of gases in liquids

· Phase equilibrium in condensed systems Mutual solubility of liquid systems. The partition law. Isothermal equilibrium in ternary systems. Extraction from solutions Diagram of state for simple system with an eutectic. Systems whose components form compounds. Systems whose components form mixed crystals ( solid solutions) in any relative amounts. Complex systems. Ternary systems. Thermal analysis

· Electroconductance of  solutions Specific Electroconductance. Measurements of Conductance of Solutions. Equivalent Conductance. Electroconductance of  Strong Electrolytes. Electroconductance of Weak Electrolytes. Conductometric Titration. Ion Mobilities. Transport Numbers

· Electrode processes and electromotive force Electromotive Force. Reversible and Irreversible Cells. Electrode Potentials and the EMF of Galvanic Cells. Types of Reversible Electrodes. Measurement of Electromotive Force. The Standard Cell. Concentration Cells and Diffusion Potentials. Oxidation-Reduction Electrodes. Thermodynamics of Galvanic Cells. Potentiometric Determination of pH and Potentiometric. Electrolysis. Polarisation. Decomposition Voltage and Overvoltage. The Electrochemical Theory of Metal Corrosion. Protection of Metals Against Corrosion 

· Chemical kinetics 

1. Rate of a Chemical Reaction

2. Kinetic Classification of Chemical Reactions

3. First Order Reactions 

5. Second Order Reactions 

6. Third Order Reactions 

7. Experimental Measurements of Reaction Rates 

8. Determination of the Order of a Reaction

9. Molecularity of Reactions 

10.Complex Reactions 

11.Stady State in Complex Reactions

12.Influence of Temperature on the Reaction Rate 

!3. Calculation of Reaction Rate Constants and of Activation Energies 

14.Chain Reactions

15.Catalysis. Basic Principles 

16.Homogeneous Catalysis 

17. Heterogeneous Catalysis 

18.Theories of Catalysis

19. Photochemical Reactions 

Physical Methods of the Investigation of Organic Compounds

ĶOĶ 601

Professor   Raimonds Valters

Course description: 15Credit units; 32 hours lectures, 32 hours practice 

Control forms: Exam

Course content:  

· Combined application of the spectroscopic methods -- electronic absorption spectroscopy, infrared absorption spectroscopy, 1H and 13C-nuclear magnetic resonance spectroscopy, and mass-spectrometry in the structure determination of organic compounds (problem solving). Two-dimensional NMR spectroscopy methods and experiments: 2D J-resolved, HH-COSY, HC-COSY, CC-INADEQUATE, CH-COLOC, HH-NOESY. Their practical application in the organic structure determination (problem solving). Multinuclear 19F, 15N, 17O, 29Si, 31P -NMR spectroscopy methods, their application and limitations. Modern trends in NMR spectroscopy. Application and limitations  of the other physical methods in  the investigation of organic structures.

Literature:

1. M.Hesse, H.Meier and  B.Zeeh. Spectroscopic Methods in Organic Chemistry. Stuttgart: G.Thieme Verlag, 1997, 365 p.

2. H.Friebolin. Basic One- and Two-Dimensional NMR Spectroscopy. 2nd ed., Weinheim:VCH, 1993, 368 p. 

3. H.Günther. NMR Spectroscopy. An Introduction. Chichester: Wiley, 1980 (Russian translation, 1984, 478 p.).

4. R.Valters. Applications of infra-red spectroscopy to the structure analysis of organic compounds (In Latvian). Riga Technical University, 1990, 81 p.

5. R.Valters. Applications of nuclear magnetic resonance spectroscopy to organic chemistry (In Latvian). Riga Technical University, 1991, 110 p.

6. R.Valters. Applications of electronic absorption spectroscopy to organic chemistry (In Latvian). Riga Technical University, 1992, 81 p.

7. R.Valters. Applications of mass spectrometry to organic chemistry (In Latvian). Riga Technical University, 1993, 105 p.

Spectroscopic Data Tables:

1. E.Pretsch, Th.Clerc, J.Seibl, W.Simon. Spectral Data for Structure Determination of Organic Compounds. 2nd ed., London: Springer, 1989.

Problem Books:

8. L.D.Field, S.Sternhell, J.R.Kalman. Organic Structures from Spectra. 2nd ed., Chichester: Wiley, 1995.

9. D.W.Brown, A.J.Floid and M.Sainsbury. Organic Spectroscopy. Chichester: Wiley, 1988, 250p.

10. E.Breitmaier. Structure Elucidation by NMR in Organic Chemistry. A Practical Guide. Chichester: Wiley, 1993, 265 p. 

2. 12.E.Pretsch, J.Seibl, A.Manz, and W.Simon. Aufgabensammlung zur Strukturaufklärung organischer Verbindungen mit spektroskopischen Methoden. Berlin:Springer, 1985.

3. 13. J.K.M.Sanders, E.C.Constable, B.K.Hunter. Modern NMR Spectroscopy. A Workbook of Chemical Problems. Oxford: Oxford University Press. 1990, 119 p.

Organic  chemistry III ( Ph.D. course) 

ĶOĶ 603

Professor  Ojārs Neilands

Course description: 10Credit units; 32 hours lectures, 32 hours practice 

Control forms: Exam

Course content:

· Nomenclature of Organic Compounds.

· Thermodynamic and Kinetic Characterisation of Organic Reactions.
· Acidity and Basicity of  Organic Compounds.
· Electronic shifts in Chemical Bonds and Molecules. Substituent Constants (Hammett, Taft).
· Characterisation of Conjugated Systems by Molecular Orbital Method.  Methods how to Depict Conjugated Systems.
· Electron Donor  and  Electron Acceptor Properties. Intermolecular Electron Transfer. Charge Transfer Complexes and Ion Radical Salts.
· Basis Principles of Stereochemistry.
· Organometallic Compounds. (-Complexes, Peculiarities of Their Constitution and Reactions  Ability.
· Free Radicals, Their Generation, Stability and Reactions. Carbenes, Nitrenes, Arynes. Biradicals.
· Carbanions and Carbocations, Methods of Generation, Their Stability and Reactions Ability.
· Nucleophilic Sustitutions Reactions,  Mechanisms according to Type of  Carbon Atom and Nucleophilic Reagent.
· Electrophilic  Substitutions Reactions  at Different Typs of Carbon Atoms.
· Substitution  Reactions with Free Radical Mechanism
· Addition Reactions, Nucleophilic, Electrophilic and Free Radical Mechanisms.
· Elimination  Reactions.
· Pericyclic (concerted) reactions. Arrangement reactions. 
· Isomerism and Tautomerism.
Literature: 

1. L;. Vfhx. Jhufybxtcrfz [bvbz. N.1-4. - V.%Vbh. -1987.

2. J.Z. Ytqkfyl. Jhufybxtcrfz [bvbz. -V.%Dscifz irjkf. -1990. -752 c.

3. O.Neilands. Organiskā ķīmija. -Rīga:Zvaigzne. -1977. -798 lpp.

4. H.D.{jaavfy. Vt[fybpv [bvbxtcrb[ htfrwbq. -V.%{bvbz. -1979. -304 c.

Additional books. 

1. F.Nthytq. Cjdhtvtyyfz jhufybxtcrfz [bvbz. -V.%Vbh. -1981. -N.1.670 c.& N.2.615 c.

2. D.V. Gjnfgjd. Cnthtj[bvbz. -V.%{bvbz. -1988. -464 c.

3. Yjvtyrkfnehyst ghfdbkf B?GFR gj [bvbb. N.2. Jhufybxtcrfz [bvbz. -V.%DBYBNB. -1979. -896 c.& N.3. Jhufybxtcrfz [bvbz. Dscjrjvj​ktrekzhyst cjtlbytybz. -V.%DBYBNB. -1983. -404 c.& N.5. Abpbxtcrfz jhufybxtcrfz [bvbz. -V.%DBYBNB. -1985. -380 c.

4. H.F. L;trcjy. Ddtltybt d bpextybt vt[fybpvf jhufybxtcrb[ htfrwbq. -V.%{bvbz. -1978. -192 c.

Contemporary  Organic  Synthesis

ĶOĶ 604

Professor  Ojārs Neilands  

Course description: 10Credit units; 32 hours lectures, 32 hours practice 

Control forms: Exam

Course content:
· Reorganisation of Chemical Bonds, Typs and Classification.  Multistep Reactions. Literature.

· Choise of Synthesis Performance Manner. Protecting of Functional groups. Polymer Supports. Immobilized Reagents and Substrates. 

· Phase Transfer Catalysis. Templates. The Use of  Microwaves and Ultrasound.

· Catalysts for Organic Reactions.

· Methods for C-H Bond  Connection and Disconnection by Protonation, Deprotonation, Catalytic Hydrogenation and Dehydrogenation.

· Methods for C-H Bond Connection and Disconnection by Reduction, Hydride Ion Transfer, Hydroboration, Hydrosilylation. Induction of  Stereoselectivity.

· Methods for C-Metal, C-B, C-Si, C-P Bonds Connection and Disconnection.

· Methods for C-C  Bond Connection and Disconnection by Alkylation, Arylation, Nucleophilic  Addition , Elimination and Substitution. Induction of Stereoselectivity.

· Methods of  C-C Bond Connection and Disconnection  by Pericyclic and Arrangement Reactions. Metatheses Reactions.

· Methods for Carbon-Carbon Double Bond and Tripple Bond Connection and Disconnection      Reactions.

· Methods for Carbon-Nitrogen Single, Double and Triple Bonds  Connection and  Disconnection.

· Methods for C-O and C=O Bonds Connection and Disconnection. Induction of  Stereoselectivity.

· Methods for C-S, C=S, C-Se, C-Halogen Bonds Connection and Disconnection.  Cascades ( “domino”)  Reactions. 

· Combinatorial  Synthesis, Formation of  “Libraries”.

· Synthones. Retro-synthetical Analysis.

1. Literature: 

2. Р. Маки, Д. Смит. Путеводитель по органическому синтезу.-Москва: Мир.-  1985.-352 стр.
3. R.K.Mackie, D.M.Smith, R.A.Aitken. Guidebook to Organic Synthesis. 2nd Ed.- NewYork:Wiley, 1990.-387 p.

4. J. Fuhrhop, G. Penzlin. Organic Synthesis.- Weinheim:VCH.-1994.-432 p. 

5. E. Gudriniece, A. Kārkliņa, I. Strakova. Organisko savienojumu sintēzes metodes.- Rīga: Zvaigzne. 1976.-432 lpp.

6. О.Я. Нейланд. Органическая химия.- Москва:  Высшая школа. 1990.-752 стр.

7. К.В. Вацуро, Г.Л.Мищенко. Именные реакции в органической химии. Справочник.-Москва:  Химия, 1976.-528 стр.
8. Г.Л. Мищенко. К.В. Вацуро. Синтетические методы органической химии. Справочник.- Москва : Химия, 1982.- 440 стр.
9. К. Бюлер, Д. Пирсон. Органические синтезы, часть 1 и 2 .- Москва:  Мир.-1973.- ч.1  620 стр., ч. 2  592 стр. 
10. М. Нограды. Стереоселективный синтез.-Москва:  Мир.-1989.-406 стр.
11. R.C. Larock. Comprehensive Organic Transformations.-New York, Weinheim, Cambridge: VCH.-1989.-1160 p.
12. Theilheimer’s Synthetic Methods of Organic Chemistry, Vol.1-Vol.48.-Basel; Karger.-1946-1994 
13. Comprehensive Organic Synthesis: Selectivity, strategy and efficiensy in modern  organic chemistry. 9 volume set. Editors B.M. Trost, I. Fleming.-Amsterdam: Elsevier.-1991.

Additional Reviews.

Protecting Groups

1. Защитные группы в органической химии. Ред. Дж. МакОми.-М., Мир.-1976.-392 с.

2. Th.W.Greene, P.G.M.Wuts.Protective Groups in Organic Synthesis. Second Edition. Wiley:NewYork.- 1991.-473p.
3. Schelhaas M., Waldmann H. Protecting Group Strategies in Organic Synthesis. Angew.Chem.Int.Ed.Engl.1996, Vol.35, pp.2056-2083.
Synthesis Performance

1. Fruchtel J.S., Jung G. Organic Chemistry on Solid Supports. Angew. Chem.Int.Ed.Engl.-1996.-Vol.35.-pp.17-42.

2. Shuttleworth S.J., Allin S.M., Sharma P.K. Functionalised Polymers: Recent Developments and New Applications in Synthetic Organic Chemistry. Synthesis.-1997.-No11.-pp.1217-1239.
3. Caddick S. Microwave Assisted Organic Reactions. Tetrahedron.-1995.-Vol.51.-No38.-pp.10403-10432.
4. Hoss R., Vogtle F. Template Synthesis. Angew.Chem.Int.Ed.Engl.-1994.-Vol.33.-pp.375-384.
5. Гольдберг Ю.Ш. Избранные главы межфазного катализа. Рига: Зинатне.-1989.-554 стр.
6. Межфазный катализ. Химия, катализаторы и применение.-Москва: Химия.-1991.-190 стр.
 Catalysis 

1. Steinhagen H., Helmchen G. Asymmetric Two-Center Catalysis - Learning from Nature. Angew.Chem.Int.Ed.Engl.-1996.-Vol.35.-No20.-pp.2339-2342.

2. Kirby A.J. Enzyme Mechanisms, Models and Mimics. Angew.Chem.Int.Ed.Engl.-1996.-Vol.35.-pp.707-724.
3. Clarck J.H., Macquarrie D.J. Enviromental Friendly Catalytic Methods. Chem.Soc.Reviews.-1996.-Vol.25.-pp.303-310.
4. Herrmann W.A., Cornils B. Organometallic Homogeneous Catalysis - Quo Wadis? Angew.Chem.Int.Ed.Engl.-1997.-Vol.36.-pp.1048-1067.
5. Shibasaki M., Sasai H., Arai T. Asymmetric Catalysis with Heterobimetallic Compounds. Angew.Chem.Int.Ed.Engl.-1997.-Vol.36.-pp.1236-1256.
C-H Bonds Formation

1. Noyori R., Hashiguchi Sh. Asymmetric Transfer Hydrogenation Catalyzed by Chiral Ruthenium Complexes. Account Chem. Res. 1997.-Vol.30.- pp.97-102.
C-M Bonds Formation

1. Коллмен Дж., Хигедас Л., Нортон Дж., Финке Р. Металлоорганическая химия переходных металлов. В двх частях, Москва  Мир.-1989.

C-C  Bonds Formation

1. Heck R.T. Palladium-Catalyzed Reactions of Organic Halides with Olefines. Account Chem.Res. 1979.-Vol.12.-pp.146-151.

2. Mikami K., Shimizu M. Asymmetric Ene Reactions in Organic Synthesis. Chem.Rev.-1992.-Vol.92.-pp.1021-1050.
3. Krause N., Gerold A. Regio- and Stereoselective Syntheses with Organocopper Reagents.  Angew.Chem.Int.Ed.Engl..-1997.-Vol.36.-pp.186-204.
4. Белецкая И.П., Бумагин Н.А. Катализируемые палладием реакции образования связей углерод-углерод в органических и водных средах.   ЖОрХ.-1996.- Т.32.-вып.12.-стр.1771-1812.
C=C Bonds Formation

1. Furstner D., Bogdanovic. New Developments in the Chemistry of Low-Valent Titanium.  Angew.Chem.Int.Ed.Engl.-1996.-Vol.35.-pp.2442-2469.

2. Schuster M., Blechert S. Olefin Metathesis in Organic Chemistry. Angew.Chem.Int.Ed.Engl.- 1997.-Vol.36.-pp.2036-2056.

Combinatorial Organic Syntesis

1. Accounts of Chemical Research. 1996 

2. Thompson L.A., Ellman J.A. Synthesis and Application of Small Molecular Libraries. Chem.Rev.- 1996.-Vol.96.-No1.-pp.555-600.

3. Balkenhohl F., Bussche-Hunnefeld Ch., Lansky A., Zechel Ch. Combinatorial Synthesis of Small  Organic Molecules. Angew.Chem.Int.Ed.Engl.-1996.-Vol.35.-No20.-pp.2289-2337.

Quantum organic chemistry

ĶOĶ 605

Asoc. prof. Māris Utināns

Course description: 10Credit units; 32 hours lectures, 32 hours practice 

Control forms: Exam

Course content: 

· Introduction in quantum chemistry.

· Models of molecules. Geometry of molecules, bonds lengths and angles between bonds. Physical methods for geometry determination. 

· Calculation methods of chemical compounds. Molecular mechanic and quantum chemistry. Possibilities to solve the Scrodinger’s equation. Born - Openheymer approach.

· Molecular mechanics.

· Born-Openheymer surfaces. Model of molecular mechanics. Functions of potential energy. Force fields. Deformations of bonds, unvalent interactions, torsial energies. Van-Der-Vals potentials. Parametrization .

· Force fields for conjugated systems. Minimization of energies. Change of conformations, molecular dynamics.

· Quantum mechanics.

· Wave function for system. Born - Openheymer approach. Energy quantization.Schrodinger’s equation. Operators. Wave function and its physical interpretation. Properties of wave functions. Orbitals, their types and energies. Atomfunctions and atomic orbitals. Formation of molecular orbitals.Wave functions for two center systems. Functions and coefficients. Variation method. Multicenter systems. MO methods. Ab initio methods. Base functions. Slater’s type functions, Gaus type functions. Ruthan equation.

· Semiempirical methods. LKAO MO. SCF methods. MNDO, MNDOC, AM1, PM3 versions. INDO, MINDO, MINDO/3 versions. CNDO, CNDO/2, CNDO/S, ZINDO/S versions.

· HMO. Calculations of conjugated systems using the Hyckel’s method. MO for ethylene, butadiene, arenes. Aromaticity. Parametrization of HMO. Problems of heteroatoms. Extended Hyckel’s method. Pariser’s-Parr’s-Pople’s (PPP)methods. Electronegativities. Overlap integrals.

· Theories of chemical bonds. Bond’s energies, bond’s orders, bond’s lengths, conjugation and hyperconjugation. Ionization potentials. Charge density distribution in molecule. Localized and delocalized MO. Frontal MO. Use of FMO theory.

· Potential energy surfaces. Local and global minimums, conformations change, activation energies, direction of reactions. Perturbation theory. 

· Photochemical reactions. Stability of excited states. Potential energy surfaces for excited states. Photoinduced electron transfer.

Literature: 

1. Cnhtqndbpth ". Ntjhbz vjktrekzhys[ jh,bn lkz [bvbrjd-jhufybrjd% Gth. c fyuk.#Gjl htl. V.T. Lznrbyjq. V.%Vbh 1965> 435 c.

2. <ehrthn E.> "kkbyl;th Y.K. Vjktrekzhyfz vt[fybrf.-V.% Vbh 1986

3. Rkfhr N. Rjvg/nthyfz [bvbz% Gth. c fyuk.#Gjl htl. D.C. Vfcnh/rjdf b lh. V.% Vbh 1990> 384 c.

4. L/fh V.> Ljuthnb H. Ntjhbz djpveotybq vjktrekzhys[ jh,bnfktq d jhufybxtcrjq [bvbb% Gth. c fyuk.#Gjl htl. K.F. Zyjdcrjq. V.%Vbh> 1977.
Organic Materials for Electronics and Optics

ĶOĶ 606

Professor  Ojārs Neilands

Course description: 10Credit units; 32 hours lectures, 32 hours practice 

Control forms: Exam

Course content: 

· Basic principles of feasibility to use organic compounds in electronics and optics. Physical properties of organic compounds usable for design of active elements for devices.

· Transformation of organic compounds into materials for electronics and optics.

· Organic semiconductors and their physical properties. Organic compounds and assemblies of organic compounds characteristic of semiconducting properties.

· Organic metals and superconductors. Organic compounds and assemblies of organic or inorganic compounds capable to form metallic state in solid substance.

· Organic compounds characteristic of non linear optical effects. Constitution factors which determine large hyperpolarizability of molecules. Photorefraction.

Literature:  

1. Siliņš E. Organiskie pusvadītāji. - Rīga: Liesma, 1968. -  80 lpp.

2. Eiduss J., Siliņš E. Fotonika. - Rīga: Liesma, 1974. - 128 lpp.

3. Симон Ж., Андре Ж.-Ж. Молекулярные  полупроводники. - Москва: Мир, 1988. - 342 c.

Additional literature
1. Organic Conductors: Fundamentals and applications / ed. by J.-P. Farges. - New York: Marcel Dekker Inc.,1994. - 854 p.

2. Electrical and Related Properties of  Organic Solids / ed. by R.W.Munn, A.Minewicz, B.Kuchta. - Dordrecht: Kluwer Academic Publishers, 1997. - 450 p.

3. 6. Miller J.S., Epstein A.J. Organic and Organometallic Molecular Magnetic  Materials—Designer Magnets //Angew. Chem. Int. Ed. Engl. -1994. - Vol.33. -  P. 385-415.

4. Optical Organic and Semiconductor Inorganic Materials / ed. by E.Silinsh, A.Medvid,  A.Lusis, A.O.Ozols // SPIE Proceedings. - Vol.2968. - 1997. - 324 p.
5. Clays K., Persoons A. Hyper-Rayleigh Scattering in Solution //Rev. Sci. Instrum. - 1992. - Vol.63. - Nr.6. - P. 3285-3289.

6. Marder S.R., et al. Large First Hyperpolarizabilities in Push-Pull Polyenes by Tuning of the Bond Length Alternation and Aromaticity // Science. -1 994. - Vol.263. -P. 511-514.

7. 10.Garito A., Rui Fang Shi, Wu M. Nonlinear  Optics of Organic and Polymer Materials // Physics Today. - 1994. - May. - P. 51-57.

8. 11. Luping Yu, Wai Kin Chan, Zhonghua Peng, Ali Gharavi. Multifunctional Polymers Exibiting Photorefractive Effects // Acc. Chem. Res. - 1996. - Vol.29. - P.13-21.
Intermolecular and Intramolecular Electron Transfer

ĶOĶ 607

Professor  Ojārs Neilands

Course description: 10Credit units; 32 hours lectures, 32 hours practice 

Control forms: Exam

Course content:  

· The conception of charge transfer and single electron tranfer.

· Characterisation of electron donating properties. Determination of ionisation energy.

· Constitution of organic molecules and ions, and values of ionisation energy.

· Characterisation of electron accepting properties.Determination of electron affinity.

· Constitution of organic molecules and ions, and values of electron affinity.

· Formation of charge transfer complexes and their classification. Formation constants of complexes and intensity of charge transfer band in electron absorption spectra. Charge transfer degree in complexes. The dependence of charge transfer energy from ionisation energy and electron affinity of components.

· Intramolecular charge transfer and photoinduced electron transfer. The types of organic molecules characteristic of intramolecular charge transfer.

· The role of charge transfer complexes and single electron transfer in chemical reactions.

· The probably use of charge transfer complexes and ion-radical salts as materials in electronics and optoelectronics.

Literature:

1. Marcus R.A. Electron transfer Reactions in Chemistry: Theory and Experimental (Nobel Lecture)// Angew. Chem. Int. Ed. Engl.- 1993.- Vol. 32.- № 8.-P.1111-1122.

2. Кампар В.Э., Нейланд О.Я. Сродство к электрону органических электронакцепторов //Успехи химии.-1977.-Т.46.-№ 6.-С.945-966.

3. Кампар В.Э. Комплесы с переносом заряда нейтральных доноров с акцепторами  органическими  катионами //Успехи химии.-1982.-Т.51.- № 2.-С.185-206.

4. Кампар В.Э., Нейланд О.Я. Степень переноса заряда в донорно - акцепторных системах (,(-типа // Успехи химии.-1986.-Т.55.-№ 4.-С.637-651.
5. Кампар В.Э. Межмолекулярное и внутримолекулярное электроно-донорно-акцепторное взаимодействие в (-электронных системах // Изв.АН Латв.ССР,  Сер.хим.-1984.-№ 5.-С. 585-601.
6. Нейланд О.Я. Проблемы поиска сильных органических электронодоноров и электроноакцепторов и их физико-химические свойства // Изв.АН Латв.ССР, Сер. 
7. физ.-мат. наук.-1981.-№ 6.-С. 63-77.
8. Kebarle P., Chowdhury S. Electron Affinities and Electron Transfer Reactions // Chem.Rev.-1987.-Vol.83.-№ 3.-P.513-534.
Stereoselective Synthesis

 ĶOĶ 617

Professor  Ojārs Neilands

Course description: 10Credit units; 32 hours lectures, 32 hours practice 

Control forms: Exam

Course content: 

· Configuration and conformation of molecules. Chirality. Enantiomers and diastereomers. Nomenclature. 

· Asimmetric atoms of tetrahedral configuration. Molecules with two and more asimmetric centra. Chiral axis and chiral plane.

· Racemates and their resolution.

· Stereoselectivity in chemical reactions.Stereospecific reactions.Enantiomeric excess.

· Prochirality. Enantiotopic and diastereotopic ligands and faces.

· The conception of stereodifferentiation . Induction of stereoselectivity.

· Stereoselective formation of bond C-H in protonation, hydrogenation, reduction, hydride ion transfer reactions.

· Stereoselective formation of bond C-C in alkylation, nucleophylic addition, pericyclic reactions.

· Stereoselective formation of bond C-O in epoxidation and dihydroxylation reactions.

· Stereoselective formation of bond C-N in aziridination and aminohydroxylation reactions.

Literature: 

1. D.V.Gjnfgjd. Cnthtj[bvbz. -Vjcrdf: {bvbz.- 1988. - 463 cnh

2. Yjvtyrkfnhyst ghfdbkf B?GFR gj [bvbb> Njv 3  Jhufybxtcrfz [bvbz    Dscjrjvjktrekzhyst cjtlbytybz  Gjkenjv 2.- Vjcrdf:  DBYBNB> 1983.- cnh. 5 - 118 .

3. V. Yjuhflb. Cnthtjctktrnbdysq  cbyntp.- Vjcrdf: Vbh> 1989.- 406 cnh.

4. E.L.Eliel, S.H.Wilen, L.N.Mander.- Stereochemistry of Organic  Compounds. New-York: John Wiley&Sons, 1994.- 1267 p. 
5. Atta-ur-Rahman, Z.Shah. Stereoselective Synthesis in Organic Chemistry Berlin, New-York: Springer Verlag, 1994.- 522 p.

Selected chapters of  medicinal chemistry 

ĶOS 628

Professor   Andris Strakovs

Course description: 10Credit units; 32 hours lectures, 32 hours practice 

Control forms: Exam

Course content:

· Basic principles and particularities of screening  of new  medicaments.

· Substances  with impact on function of the heart and circulatory system

· cardiotonical medicaments: nitrites and nitrates, nitrogen heterocycles,  oxygen heterocycles, b-adrenoblocators, a+b adrenoblocators, calcium antagonists.

· antihypertensical medicaments, neurotropical drugs, peripheral vasodilatators, diuretics, inhibitors of reninangiotensin system.

· antiatherosclerotical drugs.

· medicaments of antithrombosis: heparine, 4-hydroxyqumarines and 1,3-indandiones, their synthesis, other anticoagulants, K vitamins for coagulation.

· replacements  of blood plasma .


The interaction between the drugs substances and the  receptor. The biological membranes. The transportation of the drugs to the point of the  biological action. The metabolism of the drugs. 

· Interconnections of structure and activity of organic compounds.

Literature:
1. Ð.Ï.Åâñòèãíååâà. Òîíêèé îðãàíè÷åñêèé ñèíòåç. Ìîñêâà, Õèìèÿ,  1991,184 ñ.

2. Â.Ã.Áåëèêîâ. Ôàðìàöåâòè÷åñêàÿ õèìèÿ. Ìîñêâà, Âûñøàÿ øêîëà, 1985, 768ñ.

3. A.Kleemann, J.Engel. Pharmazeutische Wirkstoffe. 1982-1987. G.Thieme Verlag, Stuttgart, New York, 1987.

4. S.Pfeifer, P.Pflegel, H.-H.Borschert. Grundlangen der Biopharmazie. Lehrbuch. Berlin, Volk und Gesundheit, 1984.

5. Diversity of Interacting  Receptors. Ed. L.G. Abood, A.Lajthe. New-York, Acad.Sci., 1995, 531 pp.

6. V.Kluša, S.Svirskis. Signāla transdukcijas mehāmismi. LU.OSI. Rīga, 1998 (mācību līdzekļi).

Advances in heterocyclic chemistry
ĶOS 647

Profesore Emīlija Gudriniece

Course description: 10Credit units; 32 hours lectures, 32 hours practice 

Control forms: Exam

Course content:

· Introduction (2 hr)

· Pyrazole, imidazole, 1,3-dithiole, oxazole, isoxazole, thiazole, isothiazole, triazole, oxadiazole, thiadiazole, tetrazole. Synthesis. Reactions. Stability of cyclic system. Hydroxy-, mercapto- and aminoderivatives. Structure and reactivity ( 8 hr).

· Pyridine, hydroxypyridines, pyridinethiols, aminopyridines. Synthesis. Structure, tautomerism. Reactions (3 hr)

· Dihydro- and tetrahydropyridines. Synthesis. Chemical properties ( 3hr)

· Pyrrolopyridines, furanopyridines, pyrazolopyridines, imidazolopyridines, oxazolopyridines, thiazolopyridines. Structure, tautomerisms. Synthesis. Properties (8 hr).

· Derivatives of hydroxy-, mercapto- and  aminopyrimidines. Synthesis. Acidity and  basicity. Reactions at N-, O-, S-, C-atoms. Compementary hydrogenbonds (4 hr).

· Derivatives of hydroxy-, mercapto- and aminopyrine. Synthesis. Properties. Structure, tautomerisms (4 hr).

Unit tests and home exersises:

· Nomenc1lature and definitions of heterocyclic compounds (2 hr)

· Five-membered ring heterocycles with more than one heteroatom ( 2hr)

· Pyridines and hydrogenpyridnes (3, 4)

· Biocyclic pyridine compounds ( 5 hr)

· Drivatives of pyridine and pyrimidine (6, 7)

Literature: 

1. R.Valters. Chemistry of Heterocyclic Compounds. Riga Technical University. Riga. 1995. (in Latvian) (and there quoted  literature).

Selected chapters of polymer physics 

ĶPĶ 685

Professor  Mārtiņš Kalniņš

Course description: 10Credit units; 48 hours lectures 

Control forms: Exam

Course content:

· Distinctions of macromolecular structure of polymers. 

· Configuration of macromolecules (CM). CM levels. Heterogeneities of macromolecules on various CM levels. Primary and secondary heterogeneities. Heterogeneities of linear, branched and cross-linked macromolecules. Necessity and possibilities to evaluate CM and its heterogeneities.
· Conformations of macromolecules (CoM). Types of CoM of linear macromolecules: by form,  by regularity, by life-time. Structural characteristics, which determine the type of CoM: flexibility and uniformity of configuration. External factors, which determine the type of CoM: temperature, and the rate of deformation.

· Structure of polymers and  main features of its formation. States of aggregation, phase states and deformative states of polymers. Their correlation. Primary structures - domains. Permanent and fluctuating structures. Coexistence of amorphous and crystalline regions. Secondary crystalline structures. The state of the amorphous part of polymer in the crystalline polymers. Crystallinity. Heterogeneities of structures. Possibilities of their evaluation. Oriented macromolecular structures. Degree of orientation. Cross-linked structures, their evaluation. 

· Unified parameters of polymer structure. Structure parameters of macromolecules. Parameters for linear polymers: average molecular weight (M) and molecular weight distribution (MWD). Parameters for cross-linked polymers:  average chain length between proximal cross-links (MC). Parameter which characterizes flexibility of chains - molecular weight (length) of the segment Mseg (Lseg ) Parameters which characterize organized structures of chains. Crystallinity, degree of crystalline builds, distribution of the arrangement. Morphology of crystalline builds. 

· Most important unified characteristics of polymer properties. 

· Strength-deformation characteristics. Short-time strength-deformation characteristics: modulus, limit stresses (forced high elasticity stress, recrystallization stress, yield stress), strength, deformation at break, reversible and residual deformation, work of fracture, mode of fracture. Long-time strength-deformation characteristics: creep, stress relaxation, durability, fatigue. Specific characteristics: hardness, wear, impact strength.

· Characteristic temperatures. For the amorphous part of polymer: flow temperature, glass transition temperature, temperature of brittleness. For the crystalline part of polymer:: melting temperature. Destruction temperature..

· Polymer viscosity.
· Parameters which characterize chemical stability of polymers. Destruction temperature.

· Induction period of oxidation.

· The dependence of unified characteristics of polymer properties on temperature and on the rate of deformation.

· Possibilities of prediction of polymer structure characteristics and characteristics of main properties.

Literature: 

1. Ì. Áàðòåíåâ, Þ. Â. Çåëåíåâ. Êóðñ ôèçèêè ïîëèìåðîâ, Õèìèÿ, 1976á ñ.288.

2. Êóëåçíåâ, Â. Øåðøíåâ. Õèìèÿ è ôèçèêà ïîëèìåðîâ. Ì. Âûñøàÿ øêîëà, 1988. 312ñ.

3. Òàãåð, Ôèçèêîõèìèÿ ïîëèìåðîâ. Ì. Õèìèÿ, 1978, 544 ñ.

4. Òóãîâ. Ã. Êîñòðûêèíà, Õèìèÿ è ôèçèêà ïîëèìåððîâ. Ì. Õèìèÿ, 1981.

5. Êóëåçíåâ, Â. Øåðøíåâ. Õèìèÿ è ôèçèêà ïîëèìåðîâ. Ì. Âûñøàÿ øêîëà, 1988. 312 ñ.

6. M. G. Covie. Polymers: Chemistry & Physics of Modern materials

7. The Physics of Glassy Polymers, Ed. by R. H. Haward, Appl. Science Publ. 1973, p. 620.

8. W. Birley, B. Haworth, J. Batchelor. Physics of Plastics. Processing, Properties and Material Engineering, Hanser Publ.,1991, p. 528.

9. J. Young, P. A. Lovell. Introduction to Polymers, Chapman & Hall, 1991, p. 443.

10. W. Van Krevelen. Properties of Polymers, 3-rd Edition, Elsevier, 1994, p.  875 

11. L. H. Sperling. Introduction to Physical Polymer Science, John Wiley & Sons, 1992, p. 594.

Problems of chemistry of polymers and olygomers 

ĶPĶ 686

Professor  Mārtiņš Kalniņš

Course description: 15Credit units; 32 hours lectures 

Control forms: Exam

Course content:

· High molecular compounds (HMP). Specific features of HMP. HMP as materials or components for production of various materials. Origin of HMP: natural and synthetic polymers. Most important  natural polymers: cellulose, proteins, resins. Important synthetic polymers. Positive characteristics of polymers, shortages. Trends of development of HMP.

· Essential concepts. Concepts which characterize configuration and properties of macromolecules: monomer, polymer; macromolecule (MM), MM skeleton,  degree of polymerization, repeating unit. MM configuration, levels of configuration, Homo- and heterochain polymers, homopolymers and copolymers. Linear, branched and network MM. Heterogeneities of MM. MM flexibility. Statistical character of these parameters.

· General characteristic of polymer synthesis methods. Synthesis of polymers from  monomers: polymerization and polycondensation. Synthesis of polymers from olygomers. Synthesis of polymers from HMP: polymeranalogous  and macromolecular reactions.

· Polymerization. General characteristics of polymerization process (P). Stages of P. Heterogeneities of polymers synthesized by P. Active centers of P.  Monomers for P.Radical P (RP). Stages of RP, their mechanism. Characteristic of RP kinetics. Technological solutions of RP. Most important RP polymers. Ion (IP) and ion-co-ordinatiom (ICP) polymerization. Their mechanism. Main features of IP and ICP in comparison with RP.

· Polycondensation. General characteristics of polycondensation (PC). PC with and without releasing of low-molecular substance. Types of PC polymers, necessary m0nomers. Functionality of monomers. Kinetics of PC. Side reactions of PC. Degree of conversion of PC. Heterogeneities of polymers, made by PC. Technological solutions of PC.

· Comparison of polymerization and polycondensation processes. 

· Microbiological synthesis of polymers. Principles of microbiological synthesis of polymers (MSP). Bacteria, which perform the polymerization. General conceptions. 
· Polymeranalogous conversions (PAC). General characteristic. Main features of PAC : availability of functional groups, effects of adjacent groups, influence of stereoconfiguration of chains. Influence of macromolecules conformation, length of chains, cross-linking degree of network structures. Distinctions of PAC products: uncompleted conversion, accumulation of heterogeneities Characteristics for the evaluation of conversion of PAC products. 
· Main PAC reactions. Comparison of structure characteristics and properties of with initial polymer. Practical use of PAC products. PAC of polyvinylacetate PAP.  Synthesis of polyvinylalcohol (PVAl), Polyvinylacetals (PVAc) - products of further modification of PVAl. Preparation of double (VA - VAl) and triple (VA - VAl - Vac) copolymers. PAC of polyethylene. PAC of styrene copolymers.  Preparation of ion exchange resins. PAC of cellulose. Preparation of cellulose ethers, esters, acetals. Grafting of biologically active and other substances on to polymer chains.

· Macromolecular reactions. Types of macromolecular reactions (MR): destruction, cross-linking, cyclization. Methods of their accomplishment. Parameters which can be used for the evaluation of destruction and cross-linking.

· Destruction of polymers. Factors which provoke destruction (D). Oxidative D,  photo initiated D,  thermos D Depolymerization. D initiated by ionizing irradiation. Mechanodestruction. Biological D. Competition of D with cross-linking processes. Principles of investigation of all kinds of D. D as trend of modification and utilization of polymers. D and aging.  Inhibition and acceleration of D, their practical importance. 

· Cross-linking of polymers. Cross-linking (CL) by free radical mechanism. CL by direct reaction of polymer functional groups. CL by participation of cross-linking (hardening) agents. Functionality of cross-linking agents. CL by co-polymerization. Kinetics of CL. Criteria and methods of evaluation of cross-linking reactions. Dependence of polymer properties of cross-linking degree. 

· Main polymers and olygomers which form cross-linked structures. Reactions of synthesis and cross-linking of these polymers (olygomers), structure of obtained products, main characteristics of properties and areas of use (phenol - formaldehyde polymers,  epoxide polymers, urethane polymers, unsaturated polyesters etc.). 
· Cross-linking reactions of linear polymers. Vulcanization of elastomers. Rubber. Cross-linking of polyolefins (peroxide, sylane, radiation). Cross-linking reactions of chlorsulfonated polyethylene. 

· Cyclization reactions of polymers. Cyclization of polyacrylnitrile. Preparation of carbon fibers. Cyclization of elastomers. 

· Reaction of polymer blends.

· Chemical modification of solid polymers. Characteristics of polymer surface state: chemical structure, surface free energy. Surface layer of polymer, its structure. Chemical reaction of polymers in solid state as a method of modification of polymer surface and surface layer. Surface modification of low-energy polymers (PE, PP, PTFE and others): oxidation,  cross-linking, grafting etc. 

· Chemical reaction in heterogeneous polymer composites. Direct interfacial reaction of polymer functional groups with second component of the composite (filler particles, reinforcing fibers). Coupling agents. 

· Synthesis of copolymers. Synthesis of statistical copolymers by copolymerization, copolycondensation, by PAC. Synthesis of bloc-copolymers.Synthesis of grafted copolymers.

Literature:

1. 1.À.À. Òàãåð, Ôèçèêîõèìèÿ ïîëèìåðîâ. Ì. Õèìèÿ, 1978, 544 ñ.

2. À. Øóð, Âûñîêîìîëåêóëÿðíûå ñîåäèíåíèÿ. Ì. Âûñøàÿ øêîëà, 1981, 578 ñ. 

3. F.Billmeyer , Textbook of polymer science . 1984 , 578 p

4. M. Kalniņš, Ē. Neimanis, V. Kaļķis. Lielmolekulārie savienojumi, Rīga, Zvaigzne, 1981, 339 lpp.

5. Ì. Êàëíèíü, Ìàêðîìîëåêóëû è íàäìîëåêóëÿðíûå ñîåäèíåíèÿ ïîëèìåðîâ. Ðèãà, ÐÒÓ, 1988, 142 ñ.

6. È. Òóãîâ. Ã. Êîñòðûêèíà, Õèìèÿ è ôèçèêà ïîëèìåððîâ. Ì. Õèìèÿ, 1981

7. Òåõíîëîãèÿ ïëàñòè÷åñêèõ ìàññ. Ïîä. ðåä. Â.Â. Êîðøàêà, Ì. Õèìèÿ, 1981, 560 ñ.

8. 8.Â. Êóëåçíåâ, Â. Øåðøíåâ. Õèìèÿ è ôèçèêà ïîëèìåðîâ. Ì. Âûñøàÿ øêîëà, 1988. 312 ñ.

9. Jan-Chan-Huang, Aditya S. Shetty and Ming-San Wang; Biodegradable plastics:A Review. Advances in Polymer Technology, Vol.10,Nr.1,(1990), 23-30p.

10. Áèîïîëèìåðû. Ïîä. ðåä. Þ. Èìàíèñè, Ìîñêâà, Ìèð, 1988, ñ. 544.

11. Ì. Ôåäòêå. Õèìè÷åñêèå ðåàêöèè ïîëèìåðîâ. Ì. Õèìèÿ, 1990, 152 ñ.

12. Í. Ãðàññè, Äæ. Ñïîòò. Äåñòðóêöèÿ è ñòàáèëèçàöèÿ ïîëèìåðîâ. Ì. Õèìèÿ, 1990. 152 ñ. 

13. Í.È. Äóâàêèíà, Â. Í. ×óäèíîâà, Ê.Â. Áåëîãîðîäñêàÿ, Ý. Ñ Øóëüãèíà. Õèìèÿ è ôèçèêà âûñîêîìîëóêóëÿðíûõ ñîåäèåíèé. Ë. ËÒÈ, 1984, 284 ñ.

14. Äæ. Îóäèàí. Îñíîâû õèìèè ïîëèìåðîâ. Ì. Ìèð, 1974, 614 ñ.

15. Comprehensive Polymer Science, The Synthesis, Characterization, Reactions & Applications of Polymers. Vol. 6 Polymer Reactions. Pergamon Press, 1991

16. M. Kalniņš. Polimēru fizikālā ķīmija. R., Zvaigzne 1988, 242 lpp.
17. O. Neilands. Organiskā ķīmija. R., Zvaigzne 1977, 797 lpp.

18. Á. À. Àëåêñàíäðîâè÷, Ïëàñòè÷åñêèå ìàññû. Ë. Ñóäïðîìãèç, 1961, 720 ñ.  

19. Äæ. Ñàóíäåðñ, Ê.Ê. Ôðèø. Õèìèÿ ïîëèóðåòàíîâ. Ì. Õèìèÿ, 1968, 470 ñ.

20. À.À. Äîíöîâ, Á.ß. Ëîçîâèê, Ñ.Ï. Íîâèöêàÿ.  Õëîðèðîâàííûå ïîëèìåðû. Ì. Õèìèÿ, 1979, 232 ñ.

21. Ñèíòåç è ìîäèôèêàöèÿ ïîëèìåðîâ, ïîä, ðåä. Ê.À. Àíäðèàíîâà. Ì. Íàóêà, 1976, 232 ñ.

22. Ô. Áèëìååð. Ââåäåíèå â õèìèþ è òåõíîëîãèþ ïîëèìåðîâ. Ì. Èíîñòð. ëèò., 1958.

Special technology of polymers and polymer composites

ĶPĶ 687

Assistant Professor J.Kajaks

Course description: 20Credit units; 16 hours lectures

Control forms: Test

Course content:

· 
Special polymers and polymer composites, their processing specifics. Methods of processing of special polymers and composites. Polymer processing in high elastic and glassy states. Processing specifics of high temperature resistance polymers: sticking together, striking, cold compression moulding and etc. Hydroextrusion in solid state. Polymer powders coating obtaining technologies on different profile items. Different complicated profiles obtaining technological shemes. Multilayer films, sheets, pipes obtaining technologies with and without reinforcement. 

· Printing problems on different polymer materials. Thermal shrinkage materials obtaining and processing technologies.  Winding up methods for different purposes. Thermosets and thermoplastic pipes obtaining technologies. Non weawen polymer materials items, polymer nets. High  filled composites obtaining  and processing technologies specifics. Rheological properties and their influence on processing process. Materials with electrical conductivity processing in magnetic field.  Tribological problems of polymer processing equipments. Recycled polymer processing and materials quality improvement. Biodegradable polymers and processing characteristics.  Gas filled products obtaining technologies. Newest polymers and composites, their ecological and economical aspects and processing characteristics.

· Self-dependent (individual) task connected with post graduate scientific studies theme.
Literature:

1. J. Kajaks, V. Bulmanis, S. Reihmane Effect of linen yarn,s production waste composition and concentration on physico - mechanical properties of polyolefine composites.- Mechanics of composite materials, 1997, N3.

2. J. Kajaks, V. Bulmanis, S. Reihmane Influence of coupling agents on physico - mechanical properties of polyethylene and linen yarn,s production waste composites.- Mechanics of composite materials, 1997, N4.

3. A. A. Berlins, F. A. Šūtovs Gāzu pildītu polimēru ķīmija un tehnoloģija. - M. : Zinātne, 1980. - 495 l. ( krievu val. )

4. V, Guļs, L. Šenkels Elektrovadošas polimēru kompozīcijas. - M.: Ķīmija 1984.- 240l.

5. Dr.inž. J. Kajaka sistematizētās kartotēkas materiāli.

Investigation methods of polymers and polymer based materials 
ĶPĶ 688

Professor  Mārtiņš Kalniņš

Course description: 10Credit units; 32 hours lectures

Control forms: Exam

Course content:

· Aims and goals of polymer investigation. 

· Clarification of the structure of polymer system on different levels. Structure levels. Parameters, which depend on polymer structure: absorption emission spectra, specific volume (density), heat effects and change of heat capacity of certain structure, change of deformability with structure transformations, the shape of structural units.

· Appraisal of certain characteristics or group of characteristics of polymer systems Groups of characteristics: exploitation, technological characteristics.
· General features of investigation methods.Classification of investigation methods by the principle of the impact on the study object: Impact by the electromagnetic irradiation - optical methods: spectroscopic and nonspectroscopic optical methods.Classification of spectroscopic methods by the wavelength (frequency) of the electromagnetic irradiation: X-ray spectroscopy, electronography, UV, IR and visible light spectroscopy. Respective energy transformation processes.Absorption, emission and scattering spectra.

· Specific interaction and effects, which can be used in the nonspectroscopic optical methods: refraction, interference, diffraction, dispersion, polarization, dichroism. The main corresponding methods: optical microscopy, polarizes light microscopy and others.

· Interaction with low-molecular compounds: with gases, vapors, liquid substances. Absorption (swelling), desorption and permeability. Formation and phase separation  of solutions . Osmotic and other effect in polymer solutions.Change of characteristic parameters with the temperature: specific volume (dylatometry), heat effects and change of heat capacity (DTA, DSC), change of weight (DTG), change of deformation (thermomechanics).Impact of mechanical force: strength - deformation characteristics; creep, stress relaxation, dynamometry.Durability and fatigue.

· The evaluation of the method by the mode and character of information. “Direct” and “indirect” methods.Destructive and nondestructive” methods.

· The evaluation of the suitability of the method.

· Methodology of sample preparation.Necessary amount of the substance (material). Methods preparation of the  average sample. Preparation and pretreatment of the sample. Evaluation of repeatability of this operation. Artifacts.. 

· Exposure of parameters which can provided by the certain method. Accuracy of measurements. Evaluation of the reliability and repeatability of measurements. Time-consumption of measurements.  Possibilities of automatization of measurements.

· Necessary equipment and facilities. Their costs. Cost of one measurement cycle. 

· Short description of some simple investigation methods. Principles, construction of the equipment. Methods of sample preparation. Definable parameters, their connection with structure and property characteristics of the object. 

· Main optical methods:X-ray and electron diffraction structural analysis. Optical microscopy and electron microscopy TEM and SEM. IR spectroscopy. UV and visible light spectroscopy Mass- spectroscopy.

· Thermal analysis of polymers:Differential thermal analysis (DTA) and differential scanning calorimetry (DSC). Thermogravimetry. Thermomechanics. dylatometry.

· Methods based on the investigation of the properties of polymer solutions: Methods of determination of molecular weight.Osmotic method. Light scattering method. Viscometry.  End group method.Fractionation of polymers by molecular weight.Precipitation method.  Extraction  methods. Elution chromatography. Gel-permeation chromatography. Determination of swelling of cross-linked polymers.

· Methods based on the interaction of polymers with gases and liquids. Investigation of permeability.  Sorption - desorption methods. Investigation of  surface free energy.

· Density measurements. Hydrostatic weighing method. Density gradient method.

· Methods based on reaction polymer reaction on mechanical stress.Investigation of strength-deformation characteristics of rigid and high-elastic polymers: creep, stress relaxation, dynamometry. Determination of short time strength, durability and fatigue characteristics of polymers.  Determination of impact strength and microhardness. Viscometry of polymer melts and solutions.

· Evaluation of polymer structure.

· Evaluation of configuration of macromolecules.
· Determination of configuration of repeating unit (IRS, chemical analysis). Determination of assemblage of repeating units. Evaluation of heterogeneities: branching, end groups, etc. Determination of average statistical molecular weight. Determination of molecular weight distribution (MWD).Evaluation of the structure of cross-linked systems: determination of the gel-fraction and sol-fraction (extraction methods), determination of MC value of gel (degree of swelling, thermomechanics), determination of average statistical molecular weight and MWD of sol, definition of the type cross-links (IRS).

· Evaluation of conformation and location of macromolecules. Rapid verifying of whether the polymer is amorphous or do contain crystalline part (heating of sample in the polarized light microscope, X-ray analysis, IRS etc.)  Determination of orientation degree of amorphous polymer (polarized light microscopy, strength - deformation anisotropy, density measurements).Determination of the crystallinity degree (X-ray analysis, density measurements, dylatometry, IRS, DSC, thermomechanics). Study of kinetics of crystallization and melting (dylatometry, DSC, thermomechanics, microscopy). Study of morphology o crystalline structures (optical microscopy, SEM, TEM). Study of the parameters of crystalline lattice (IRS, X-ray spectroscopy).

· Determination of characteristic temperatures. Glass transition temperature (dylatometry, , DSC). Flow temperature (thermomechanics). Brittleness temperature (mechanical tests) Interval of melting and crystallization temperature. (DSC, dylatometry, thermomechanics, optical  microscopy). Destruction temperature (TG).

· Determination of essential mechanical characteristics. Determination of values of characteristic limit stresses: flow stress, recrystallization stress forced high elasticity  stress. Determination of strength and respective deformation. Experimental determination of creep and stress relaxation curves. Determination of durability and fatigue.

· Determination of viscosity of polymer melts. Capillary and rotation viscometry. Experimental determination of flow curves 

· Study of diffusion and sorption characteristics. Determination of diffusion, solubility and permeability coefficients by use of sorption and permeability methods.

Literature:

1. ß.Ðàáåê. Ýêñïåðèìåíòàëüíûå ìåòîäû â õèìèè ïîëèìåðîâ. Ìîñêâà, Ìèð, 1983.  ÷.1. c. 479, ãëàâû 2 - 7, 9 - 15, 20 - 22.  ÷.2. c. 382,  ãëàâû 26 - 32, 34 - 37.

2. D. Campbell, J.R. White. Polymer Characterization. Physical Techniques. Chapman and Hall Publ., 1991, 362 p. Chapters: 1 - 14.

3. L.C. Sawyer, D.T. Grubb. Polymer Microscopy, Chapman and Hall Publ, 1994, 303 p., Chapters: 1, 2, 4, 5.

4. R.J. Samuels. Structured Polymer Properties. The Identification, Interpretation and Application of Crystalline Polymer Structure, Wiley Intersc. Publ., 1974, p. 248, Chapters: 1 - 5.

5. Modern Methods of Polymer Characterization. Ed. G. Barth, J.W. Mays, Wiley Intersc. Publ., 1991, p. 561, Chapters: 9, 11, 12.

6. L.H. Sperling. Introduction to Physical Polymer Science,  2-nd edition, Wiley Intersc. Publ.,1992, p. 594. Chapters: 2 - 6.

7. M. Kalniņš. Polimēru fizikālā ķīmija, Rīga, Zvaigzne, 1988, 242 lpp. Nodaļas: 3, 4, 5, 6.

8. A. K. Bledzki, T. Spychai. Molekular - gewichtsbestimmung von hochmolekularen stoffen, Hüthig & Wept Verlag, 1991, s. 154.

9. Laboratorium z fizykochemii polimerow. Pod redakcja A. Bledzkego, Szczecin, 1981, s. 207.     
Polymer composites in coatings, theory and practice.

ĶPĶ 689

Associated Professor Laimonis Mālers.

Course description: 20Credit units; 16 hours lectures

Control forms: Test

Course content:
· Introduction. General information about polymer composites in coatings. Heterogeneous and homogeneous coating systems. Classification of polymer coatings.History of coatings.

· Physics and  chemistry of formation of polymer composites coatings. Main surface and boundary processes during adhesive interaction of polymers with substrates and fillers. General characterization of solid surface. Properties of polymers, responsible for formation of coatings. Fundamentals of film formation ( with and without participation of chemical processes, from solutions, dispersions, melts ).

· General properties of polymer coatings and their estimation methods. Mechanical properties. Adhesion and internal stresses. Permeability and protective properties. Appearance and thermal properties. Aging of organic coatings. Parameters, having influence on it : temperature, radiation, chemicals. Biological degradation of coatings. Natural aging. Durability of coatings.

· Basic application technologies of coatings related to different substrates. Technology of coating and drying in case of organic and inorganic substrates. Comparative evaluation of different application technologies. Modes of hardening of coatings and their comparative estimation.Technology and ecology of coatings.

Literature:

1. G. Turner. Introduction to Paint Chemistry and Principles of Paint Technology.Chapman&Hall, 1993.

2. Z.W.Wicks, Jr.F.Jones, S.P.Pappas. Organic Coatings: Science and Technology. 1.and 2.part. John Wiley & Sons, 1992.

3. Jakovļevs. Laku - krāsu pārklājumu ķīmija un tehnoloģija. Ļ.Ķīmija,1989  (in russion ).

4. S. Bagažkovs, N. Suhanova. Laku un krāsu pārklājumu tehnoloģijas praktikums. Ļ., Ķīmija, 1989 (in russion ).

5. Jakovļevs u.c. Pulverveida polimēru materiāli un pārklājumi uz to bāzes.Ļ.,Ķīmija, 1979 (in russion).

6. Paint and surface coatings.Theory and practice. Edit.R.Laumburne. Ellis Horwood , 1987 .

7. M.Sorokins,Z.Kočnova,L.Šodē. Chemistry and technology of film forming substances. M.Ķimija,1989 ( in russion).

Bioceramics

ĶST 607

Assistant proffesor Līga Bērziņa

Course description: 10 Credit units 32 hours lectures

Control forms: Exam

Course content: 

· Biomaterials, definition, history of development, division.

· Chemistry and technology of biomaterials.

· General characterization of bioceramics. Bioinert and bioactive bioceramics.

· Corundum, zirconum, titanium dioxide, calcium phosphate, hydroksilapathite bioceramics.

· Obtaining technology of bioceramics and biocoatings.

· Sol-gel technology as one of obtaining methods of bioceramic materials. Examples of synthesis.

· Formation of bone-tissues  and their interactions with biomaterials.

· One- and many layers coatings onto  the implants.

· The role of interfacial surfaces in the processes of obtaining, treatment and service of biomaterials.

· The standards of biomaterials.

Literature:

1. Larry l.Hench, June Wilson. An Introduction to Bioceramics, Advanced Series in Ceramics. Vol.1, Hong Kong, 1993, 386.

2. G.Heimke. Bioceramics. Vol.2, Heidelberg, Germany, 1990.

3. Ö.H.Andersson, R.P.Happanen, A.Y.Urpo. Bioceramics. Vol.7, Turku, Finland, Butterworth Heinemann, 1994.

4. L.Bērziņa. Lekciju konspekts “Biokeramikā un tehnoloģijā” (rokraksts), 1999.

Investigation methods of high temperature materials

KST 608

Professor   Gundars Mežinskis

Course description: 15Credit units; 32 hours lectures

Control forms: Exam

Course content: 

· Methods of mathematics statistics.

· X-ray structure and X-ray phase analysis.

· X-ray spectroscopy.

· Thermal analysis.

· Differential scanning colorimetry.

· Electron microscopy. Scanning electron microscopy.

· Auger spectroscopy.

· Methods of emission and absorption spectroscopy.

· Nuclear magnetic resonance method.

· Messbauer spectroscopy.

· Surface analysis of materials.

Literature:

1. F.Dtcn. {bvbz ndthljuj ntkf. Ntjhbz b ghbkj;tybz. x.1>2. Vjcrdf> Vbh> 1988.

2. E.Etylkfyln. Nthvbxtcrbt vtnjls fyfkbpf. Vjcrdf> Vbh> 1978.

3. B.Hjvfityrj> F.Jhkjd. Rybuf lkz yfxbyf/otuj bccktljdfntkz [bvbrf. K.% {bvbz> 1987.

Chemistry and Technology of Portland Cement Clinker

KST 641

Assistant Professor  Ojārs Baumanis

Course description: 10Credit units; 32 hours lectures 

Control forms: Exam rakstveidā

Course content: 

· Constituents of portland cement clinker. Chemical and mineralogical composition of clinker. Alite, belite, C3A, brownmillerite, periclase, glass phase, free CaO. Solid solutions.

· The equilibria of clinker components: systems CaO-SiO2, CaO-Al2O3, CaO-Fe2O3, CaO-SiO2-Al2O3, CaO-Al2O3-Fe2O3, CaO-SiO2-Al2O3-Fe2O3; systems containing MgO, Na2O, K2O, TiO2, P2O5, Cr2O3, SO3.

· Chemistry of cement hydration: systems C3S-H2O, C2S-H2O, C3A-H2O, C4AF-H2O, C3A-CaSO4-H2O. Influence of Na2O and K2O. The structure of the hydration products. Identification of phases.The aluminate and ferrite complex salts (calcium sulfoaluminates, calcium chloraluminates, calcium sulfoferrites, hydrogarnet solid-solution series, sulfoaluminate-alkali systems).

· Technology of portland cement manufacture: raw materials, proportioning of raw materials, preparation of kiln feed (dry and wet process), burning of raw material mixture, treatment of clinker, milling process of clinker ans additives, separation and packing cement.

· Requirements of cement:

- physical requirements (initial setting time, soundness),

- chemical requirements (loss on ignition, insoluble residue, sulphate, chloride),

- mechanical requirements (standard compressive strength, early strength).

Literature:

1. ?.V.<enn> V.V.Csxtd> D.D.Nbvfitd. {bvbxtcrfz nt[yjkjubz dz;eob[ vfnthbfkjd. V.> Dscifz irjkf> 1980.

2. F.F.Gfotyrj> D.G.Cth,byf> C.F.Cnfhxtdcrfz. Dz;eobt vfnthbfks. Rbtd> Dbof irjkf> 1975.

3. F.D.Djk;tycrbq> ?.C.<ehjd> D.C.Rjkjrjkmybrjd. Vbythfkmyst dz;eobt dtotcndf. V.> Cnhjqbplfn> 1966> 1973> 1979> 1986.

Physical chemistry of silicate and high-melting nonmetallic materials

KST 653

Professor   Uldis Sedmalis

Course description: 10Credit units; 32 hours lectures

Control forms: Exam

Course content: 

· Diagrams of phase equilibrium, their obtaining and using. Enantiotrophic and monotrophic changes of phase.

· Diagram of practical changes of SiO2 modifications. Crystalline modifications of SiO2 in conditions of increased pressure.

· Aluminium compounds: hydrides, borides, carbides, nitrides, haloides, oxides and hydroxides.

· Zirconium compounds: hydrides, borides, carbides, nitrides, oxides and hydroxides.

· Formation of baddeleyite and zircon in earth crust and artificial systems.

· Diagrams of phase equilibrium of one component systems with several polymorphic modifications.

· The main diagrams of phase equilibrium in two component systems.

· The main diagrams of phase equilibrium in three component systems.

· The main diagrams of phase equilibrium in four and multi component systems.

· Six periods of solid state reactions by Hüttig. Principle of solid substance reaction sequence. Formation scheme of calcium silicates. Reaction kinetics of the solid substance. Jander’s, Ginsting’s, Bronstein’s equations of reaction kinetics.

· Silicates in crystalline state. The main formation lawfulness of ion-covalent crystall structures. Basic types of crystalline silicate structures.

· Silicates in liquid and solid state. Crystallization of silicate melt and glass. Properties of silicates in liquid and glassy state.

· Thermochemistry of silicates and use of some general chemical thermodynamic law in silicate chemistry.

Literature: 

1. Y.V.<j,rjdf. Abpbxtcrfz [bvbz cbkbrfnjd b neujgkfdrb[ cjtlbytybq. Vbycr> Dsci.irjkf> 1984> 256. 

2. Abpbxtcrfz [bvbz cbkbrfnjd. Gjl.htl. F.F.Gfotyrj. V.> Dscifz irjkf> 1986> 368.

Chemistry and Technology of Glass and Glassy Materials

ĶST 667
Professor   Jāzeps Boļšijs

Course description: 10Credit units; 32 hours lectures 

Control forms: Exam 

Course content: 

· The glassy state of a substance.

· Viscosity and the process of glass forming. Crystalline compounds and the ability to form glass. The stabilized state of glass. The forming and crystallization of glass - antagonistic processes.

· The structure of silicate glasses.

· Thermal phenomena in glass.

· An ability to crystallize, density, optical, electrical, mechanical and other properties of glass. The influence of various components on the properties of glass : SiO2, oxides of elements of the first, second, third and fourth groups, of elements with variable valency and oxides of rare earths.

· Components of semi-conductoring, photoirritable, optically transparent and other special glasses.

· Flux, refreshers, mufflers and other important additions in the glass technology.

Literature:

1. Fggty F.F. {bvbz cntrkf. ( K.% {bvbz> Ktybyuh.jnl(ybt> 1974> 351 c.

2. Oel H.J., Schaeffer H.A. Glas: Letfaden zur Vorlesung. Glas und Keramik II. - Erlangen, 1970.  Bibliogr.: 47 ref.

3. Schaeffer H.A., Heussner K.H. Technologie des Glases. - Erlangen: Instit. für Werkstoffwissenschaften, 1990, 306 s.

4. Boļšijs J. Stikla ķīmija un tehnoloģija. Lekciju konspekts. RTU: SMI, 1997, 78 lpp.

Chemical technology of tradicional  and new ceramics

ĶST 672  

Asociētā profesore Gaida-Maruta Sedmale

Course description: 10Credit units; 32 hours lectures 

Control forms: Exam.

Course content: 

Aim: to give the knowledge to the students of connection between structure, properties and technology of ceramics.

· Characteristics of tradicional and new ceramics: differences in compositions and technologies.

· Structure: the form of joining (atom-, ionjoining, other), crystals; silicates (systematic, cryterion of stability, modifications of  SiO2, important layer silicates). Amorphous substance: glasses (structure, properties). Joining of boundary  formation, formation of  compound.

· Thermochemistry,  thermodynamic phases equilibrium (phase bill, diagramme), kinetic (melting - crystallisation, diffusion, reaction, sintering).

· Important systems for ceramics.

· Properties: thermal, mechanical, electrical, magnetical, optical, chemical.

Literature:

1. Salmang-Scholze. Keramik. Teil1. Springler Verlag,1983, 308 S.

2. E.Krause,I.Berger u.a. Technologie der Keramik.Band1. VEB Verlag für Bauwesen, Berlin, 278 S.

3. E.L.Rbyuthb. Ddtltybt d rthfvbre> Vjcrdf> 1967> 549 cnh.

4. F.F.Rhegf. {bvbxtcrfz nt[yjkjubz rthfvbxtcrb[ vfnthbfkjd> Rbtd> 1990> 399cnh.

Technology and equipment of biomaterials

KST 679

Assistant Professor  Rūdolfs Cimdiņš

Course description: 10Credit units; 32 hours lectures

Control forms: Exam

Course content: 

· Basic technologies of biomaterials production: technology of metals, technologies of glass and ceramics, technologies of biopolymers and composite materials.

· Influence of technologies to structure and properties of biomaterials.

· The polylayer bioactive coatings output of background.

· Interaction of materials during of output process. Influence of technological operation to ready implant properties.

Literature:

1. Larry l.Hench, June Wilson. An Introduction to Bioceramics, Advanced Series in Ceramics. Vol.1, Hong Kong, 1993, 386.

2. G.Heimke. Bioceramics. Vol.2, Heidelberg, Germany, 1990.

3. Ö.H.Andersson, R.P.Happanen, A.Y.Urpo. Bioceramics. Vol.7, Turku, Finland, Butterworth Heinemann, 1994.

4. H.Blumennauer. Werkshtoffprüfung. Deutscher Verlag  für Grundstoffindustrie, Leipzig, Stuttgart, 1976.

Biocompability of materials

KST 680

Assistant proffesor Līga Bērziņa

Course description: 10Credit units; 32 hours lectures

Control forms: Exam

Course content:
· Biocompability in vivo environment. The choice of laboratory animals and implantation technique according to the properties, dimensions and planned usage of the implant in the clinic. 

· The effect of body on the material. The effect of the material on teh body. The tests of biomaterials before, during and after the implantation.

· Biocompability tests. Bioactivity.

· Biomaterials for stomatology (dental biomaterials, kinds of biomaterials, properties), plastic surgery (medical, biological, surgical and esthetic requirements to the biomaterials), cardiovascular surgery and orthopaedy.

· Drug delivery systems.

· Natural bimaterials.

· Standards and test methods.

Literature:

1. E.Wintermantel, S.W.Ha. Biocompatible Werkstoffe und Bauweisen, Implantate für Medizin und Umvelt, Springers - Verlag Berlin Heidelberg, 1998.

2. Materials in Medicine. Edit. M.O.Speidel, P.J.Uggowitzer, Hochschulvalag AG under ETH Zürich.

Chemical Process Modeling

ĶVT 641

Assistant Professor Ilo Dreijers

Course description: 10Credit units; 32 hours lectures
Control forms: Exam

Course content:
· Types of matematical models, classification.

· Laplass transformation, complex plane models. residence time distribution models and transfer functions.

· Transfer functions for combined models.

· Identification of parameters and adequacy.

· Numerical methods for nonlinear algebraic and differencial equations.

Literature:

1. W.L. Luben. Process Modeling, Simulation and Control for Chemical Engineers. McGrawHill,1990. 725 pg.

2. M.M. Denn. Process Modeling. Longman Scientific, 1987. 321 pg.

3. В.В. Кафаров, И Н Дорохов. Системный анализ процессов химической технологии. М., Нaука, 1976.

Theoretical Principles of Chemical  Engineering

ĶVT 642

Assistant Professor Ilo Dreijers

Course description: 10Credit units; 32 hours lectures 

Control forms: Exam

Course content:
· Modeling basics, classification of models, systems, elements, and hierarchy.

· Material and heat balances for steady state processes. 

· Balance equation system analysis and solving.

· Flow diagrams: serial and parallel connection, bypass, purge, recycle. Decomposition of flow sheet.

· Residence Time Distribution (RTD) models: ideal mixing, plug flow, longitudinal diffusion, combined RTD models, model parameter estimation.

· Problem solving using QuickBasic, Eureka, Matlab.

Literature: 

5. I. Dreijers. Kompjūteri ķīmijas tehnoloģijā. Rīga: RTU, 1992. 211 lpp.

6. I. Dreijers, I. Riekstiņa. Inženierķīmiskie modeļi un skaitliskās metodes. Laboratorijas praktikums. Rīga: RTU. 1996. 134 lpp.

7. I. Dreijers, P. Vītols. Ķīmijas tehnoloģijas teorētiskie pamati. Rīga:224 lpp.

8. Roger G. E. Franks. Modeling and Simulation in Chemical Engineering. Wiley-Interscience, 1972. 409 pg.

9. Morton M. Denn. Process Modeling. Longman Scientific & Technical, 1986. 321 pg.

Process Simulation

ĶVT 643

Assistant Professor Ilo Dreijers

Course description: 10Credit units; 32 hours lectures 

Control forms: Exam

Course content:
· Historical owerview.

· Comercial simulation systems (Aspen, ChemStations, SimSci, VisiMix)

· models,

· numerical methods,

· modules,

· interfeiss.

· Case studies using available systems.

Literature: 

User manuals and reference manuals.

Paper Tecnology

ĶVT 644

Assistant Professor Valdemārs Ščerbaks

Course description: 10Credit units; 32 hours lectures

Control forms: Exam

Course content:

· Historical overview. Paper operations. Raw materials in Latvia. Paper grades.

· Preparation of stock for papermaking.

· Repulping, refining, metering and blending.

· Secondary fiber. Non-fibrous additives.

· Wet end operations. Approach system. Flowspreading and headbox. Sheet forming process. Wire part. Pressing. White water system. Vacuum system.

· Dry end operations. Drying. calendaring. Reeling. winding. Paper machine drives. Roll finishing.

· Surface treatments.

· Paperboard manufacturing. Specific paper and board grades.

1. Literature:

2. Фляге Д.М. Технология бумаги. M., Лесная промышленность, 1998.

3. J.E. Kline. Paper and Paperboard: Manufacturing and Converting Fundamentals. A Pulp & Paper Book, San Francisco, 1982.
4. Papīra ražošanas tehnoloģija. (LPSR TSP augstākie inženiertehniskie kursi). R., 1964.
Pulp Technology

ĶVT 645

Assistant Professor Valdemārs Ščerbaks
Course description:  10Credit units; 32 hours lectures

Control forms:  Exam

Course content:

· Characteristics of wood and wood pulp fibers, overview of raw materials.

· Wood resource and harvesting. Wood preparation. Chip handling and storage.

· Pulping methods. Market pulps, trends in pulping.

· Mechanical pulping.

· Sulfite pulping.

· Kraft pulping.

· Cooking equipment.

· Processing of pulp.

· Chemical recovery.

· Bleaching.

· Alternative fiber sources.

1. Literature:

2. Непенин Ю.Н. Технология целлюлозы. М., Бумиздат, 1983.

3. G.A.Smook. Handbook for Pulp and Paper Technologists. Angus Wilde Publications, Vancouver, 1992.

Wood Chemistry 

ĶVT 646

Assistant Professor Valdemārs Ščerbaks

Course description: 10Credit units; 32 hours lectures

Control forms: Exam

Course content:

· Wood structure, chemical composition, physical properties.

· Pulp composition and properties. Sorption, chemical reactions, interaction with water.

· Pulp reaction with alkalis.

· Solution of cellulose.

· Ksantogenates.

· Esters and ethers.

· Modification of pulp.

· Hemicellulose.

· Pectins.

· Lignin.

· Resin.

· Thermal and chemical hydrolysis.

1. Literature:

2. Никитин Н.И. Химия древесины и целлюлозы. М.-Л., изд АН СССР, 1992.

3. Lecture materials and journal publications.
Mass transfer processes

ĶVT647

Assistant Professor Jurijs Ozoliņš

Course description: 10Credit units; 32 hours lectures 

Control forms: Exam

Course content:
· Mass transfer processes. Phase equilibrium. Ideal and nonideal systems, equilibrium calculations.

· Mass transfer statisticas. material balance, operational lines.

· Mass transfer kinetics. Molecular diffusion differential equation. Convective diffusion. Mass transfer models. boundry layer theory. similarity of mass transfer processes. Driving force, number of transfer units, height of transfer unit.

· Mass transfer equipment design basics. Equipment with continuous contact area and  tray columns.

· Mass transfer for solid phase mass transfer (extraction, drying, adsorbtion).

Literature:

1. Koroļkovs N., Mihailovs I. Masas apmaiņa šķidrumu sorbcijā.- Rīga: Zvaigzne,1975.- 250 lpp.

2. Шервуд Т. , Пигфорд Р., Уилкин Ч. Массопередача. Пер. с англ._ Москва:  Химия, 1982._  696 с.

3. Берд Р., Стюарт В., Лайтфуд Е. Явление переноса. Пер. с англ. _ Москва: Химия, 1974._ 688 с.

4. Рудобашта С. П. Массоперенос в системах с твердой фазой. _ Москва: Химия, 1980._ 248 с.

5. Промышленные тепломассообменные процессы и установки. Под ред. Бакластова А. М. _ Москва: Энергоатомиздат, 1986._ 328 с.

6. Кафаров В. В. Основы массопередачи. 3 _е изд. _ Москва:  Высшая школа, 1979. _ 439 с.

7. Касаткин А. Г. Основные процессы и аппараты химической технологии._ Москва: Химия, 1973._ 752 с.

8. Ch.J. Geankoplis. Transport Processes and Unit Operations. Prentice Hall,1993.     921 pg.

Environmental engineering

ĶVT 648

Assistant Professor Juris Mālers

Course description: 10Credit units; 32 hours lectures 

Control forms: Exam

Course is meant for candidates for a doctor’s degree in ‘’ Environmental & Chemical Engineering’’.

Course content:

· Environmental protection from industrial pollutants.

· Air pollution and Engineered systems for air pollution control

· Water pollution and treatment unit processes

· Engineered systems for wastewater treatment and disposal

· Engineered systems for Solid-Waste managment

Literature:

1. 1.C. D. <tkjd> A. F. <fh,byjd> F.A.Rjp/rjd b lh. Pfobnf jrhe;f/otq chtls. V.% Dscifz irjkf> 1991.- 319 cnh.

2. F.B.Hjlbjyjd> D.Y.Rkeiby> Y.C.Njhjxtiybrjd. Nt[ybrf pfobns jrhe;f/otq chtls. V.% {bvbz> 1989. - 512 cnh.

3. F.B.Hjlbjyjd> ?.G.Repytwjd> D.D.Ptyrjd b lh.. J,jheljdfybt b cjjhe;tybz lkz pfobns ,bjcaths jn ghjvsiktyys[ ds,hjcjd. V.% {bvbz> 1985.-352 cnh.

4. H.S. Peavy, D.R.Rowe, G.Tchobanoglous. Environmental Engineering. McGraw-Hill Publishing Ltd., 1985. - 699 p.

5. M.L.Davis, D.A.Cornwell. Introduction to Environmental Engineering. McGraw-Hill, Inc., 1991.-822 p.

Expermental Data analysis

ĶVT 649

Assistant Professor Ilo Dreijers

Course description: 10Credit units; 32 hours lectures 

Control forms: Exam

Course content:
· Error analysis and uncertainty – precision, accuracy, repeatability, reproducibility.

· Histograms, distribution of data and associated parameters. 

· Sample statistics. 

· Correlation, regression analysis, curve fitting.

· Analysis of variance, factorial design basics.

· Design of experiments, first and second order plans. 

· Experimental optimization.

· Hypothesis testing. 

1. Literature: 

2. I. Dreijers. Eksperimentālās optimizācijas metodes. Mācību palīglīdzeklis.- RPI, 1978. 66 lpp. 

3. I. Dreijers, P. Vītols. Ķīmijas tehnoloģijas procesu teorijas pamati. - Rīga.: Zvaigzne, 1986.- 228 lpp. 

Additional textbooks:

1. G.E.P.Box, W.G. Hunter, JS. Hunter, Statistics for Experimenters, John Wiley & Sons, 1978. -653 pg.

2. R.L.Mason, R.F. Gunst, J.L. Hess, Statistical Design and Analysis of Experiments. - John Wiley & Sons, 1989. -689 pg.

Flow Sheeting

ĶVT 650

Assistant Professor Valdemārs Ščerbaks

Course description: 10Credit units; 32 hours lectures 

Control forms: Exam

Course content:
· Levels and hierarchy of the Chemical Process Systems. Models, elements, and structures.

· Analysis. Open and closed systems. Identification of loops and cycles. Loop disconnecting methods.

· Numerical methods – iteration, minimization, differentiation.

· Synthesis. Methods of structural parameter, dynamic programming, heuristics, and evolutionary methods.

· Optimization. Linear programming, nonlinear programming, restrictions.

· System dynamics.

· Sensitivity.

· Pinch theory.

Literature:

1. Химико-технологические системы. Синтез, oптимизация и управление. Под ред. Мухленова. Л., Химия, 1986. 420 стр.

2. Vollmann T. E., Berry W. L., Whybark D. C., “Manufacturing Planning and Control Systems”, IRWIN, 1988.

3. Turton R., Bailie R. C., Whiting W. B., Shaeiwitz J. A. “Analysis, Synthesis, and Design of Chemical Processes”, Prentice Hall International, 1998.

Unit Operations of Chemical Engineering

ĶVT 660

Assistant Professor Ilo Dreijers

Course description: 15Credit units; 64 hours lectures 

Control forms: Exam

Course content:
· Hydraulics. Euler's differential equations. Internal and external problems. Hydraulics of particles and layer. Filtering layer. Boundary layer. 

· Heat transfer processes. Nonsteady state problems. Resistance of boundary layer in convection. Radiation.

· Mass transfer processes. Phase equilibrium calculation. Convective mass transfer differential equations.

· Similarity of momentum, heat, and mass transfer processes.

· Heat exchangers.

· Tray columns. Packed bed columns.

· Fluidization.

· Membrane processes.

· Mixing.

Literature:

1. A. Г. Касаткин, Основные процессы и аппараты химической технологии. M., Химия, 1971. 784 стр.

2. L. Osipovs. Ķīmijas tehnoloģijas pamatprocesi un aparāti. R., Zvaigzne, 1991. 679 lpp.

3. Ch.J. Geankoplis. Transport Processes and Unit Operations. Prentice Hall,1993. 921 pg.
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Association of Latvian professors, since 1995

Member of  Academic board, Faculty of Chemical Technology,  Riga Technical University, since 1992

Member of Experts Commission of Latvian Concil of Science in section “Scientific foundation of Chemical technology: materials, chemistry, pharmacy”, since 1993

Courses:
Chemical Technology of  Forest, University of Latvia, 1954-1956

Universal Industrial Warmetechnic. University of Latvia, 1956-1958

Riga Technical University, 1959-1965

Chemistry and  Biology of Woter,

Riga Technical University, 1960-1961

Chemistry and Technology of Pure Organical Substances. Riga Technical University, 1968

Chemistry and Technology of Fine  Organic Sunthesis. Riga Technical University, 1967-1968

Teaching of Construction materials, Riga Technical University, 1971-1974

Fundaments of Scientific work, Riga Technical University, 1989-1992

Equipment of Organic Synthesis Factories. Design and Construction I, Riga Technical University, since 1969

Curriculum  vitae

Name, surname:
Ojars Baumanis

Dr.sc.ing., docent of Institute of Silicate Materials, Riga Technical University

Addresses: 
14/24 Azenes Str., Riga, LV 1048

Phone:   7089266

Fax.:      7901460

E-mail:   SMI@ktf.rtu.lv

Interests:
Chemistry and Technology of Inorganic Binding Materials

Mineral Raw Materials of Latvia 

Deterioration and Conservation of Stone

Languages: 
Latvian, Russian, English

Education:
Riga Polytechnical Institute, Faculty of Chemistry, cum laude, 1956

Dr.sc.ing. (Candidate of Science in former USSR), Riga Polytechnical Institute, Latvia, 1965

Experience
Post Graduate, Faculty of Chemistry, Riga Polytechnical Institute, 1961-1964

Junior and Senior Researcher, Lecturer, Faculty of Chemistry, Riga Polytechnical Institute, 1965-1972

Assistant Professor, Faculty of Chemistry, Riga Polytechnical Institute, Riga Technical University, 1972-

Honors and Awards:
Head of Center of Stone Material Conservation and Restauration, 1994-

The Latvian Republic (than LSSR) Ministers Councils Premium, 1988
Courses:
Chemistry and Technology of Binding materials, 1965-

Conservation of Inorganic Materials,
Conservation/Restoration of Inorganic Materials
The Theory and Practice of Conservation/Restoration, 1998-
Special Cements, 1996-
Decoration Materials of Stone, 1997-
Curriculum  vitae

Name:



Līga Bērziņa
Date of birth:

March 18th, 1951.

Academic qualifications:
Doctor of Engineering Science (1989)

Title of thesis:
Glass ceramic on the basis of the phosphor containing systems.

Academic experience:
1974 – present
Chair of Silicate Technology, Faculty of the Chemical Technology, RigaTechnical University (RTU) : laboratory assistant, senior assistant of laboratory, junior research assistant, senior research assistant, head of Laboratory of Silicates Technology, leading research associate of Biomaterials R&D Laboratory.

1995 
Sertificate of the EU Programme  COMETT - training course "Element - microanalyses for quality control of solid materials", Kiel, Berlin, Germany

1979 - 1983
correspondence postgraduate

1969 - 1974
Student of the RPI, Faculty of Chemical Technology. 
Speciality: Silicate Technology

Scientific interests:
Chemistry and technology of glass and ceramics. Bioceramics materials and their application in medicine.

Scientific activities:

1998 – present
Author and the head of the project of Latvian Council of Science “Research of forming processes of phases and interlayers in synthesis of novell functional multicomponential bioceramic materials”. 


1996 – present
Participant of the national importance scientific program “Biomaterials and new technologies in medicine”.

1995 - present 
Participant of EU COPERNICUS project  "Treatment and Recycling of Unavoidable Industrial Waste - Development of Glasphase Containing Materials with Multi-Barrier Structure", member states: Germany, Poland, Ukraine, Latvia.

1994 – present
Participant of the EUREKA  Project  EU-294, “Medical Materials  (Biomaterials)”, member states: Germany, Italy, Latvia, Greece, Macedonia

1994 - 1997 

Author and the head of the project of Latvian Council of Science "Elaborating the testing methods for estimation bioactivity of Bioceramics".

1993 - 1994
Author and head of the project of Ministry of Education and Science Latvia "Development the testing methods and Latvian Standard of hydroxyapatite's implant materials"

1990 - 1993
Executor  of the project "High temperature glassy materials, their obtaining, structure and properties"

1994 - present
Member of the Latvian Materials Research Society

1995 - present
Member of the European Ceramic Society (E.Cer.S.) Council

1995 - present
Head of the Latvian Technical Committee of Biomaterials Standarts 

Lecturing and teaching activities:

1996 -present 
Head of the teaching programme “The chemistry and technology of biomaterials”
1995 - present
Masters work leading

1994
EC Programme Tempus individual mobility grand: IMG - 93LV - 1031, Germany, 1 month

1994 
Stipendiat of EC Programme TEMPUS JEP 4962, Italy, 1 month

1992 - present
Associate professor, RTU. Courses of lectures for masters and engeneers 



"Bioceramics", 



"Biomaterials",



"Biological Compatibility of Materials"

1991 - present
3 postgraduates work leading

1988 - present
7 students graduation work leading

Lecturing and teaching activities:

1996 -present 
Head of the teaching programme “The chemistry and technology of biomaterials”
1995 - present
Masters work leading

1994
EC Programme Tempus individual mobility grand: IMG - 93LV - 1031, Germany, 1 month

1994 
Stipendiat of EC Programme TEMPUS JEP 4962, Italy, 1 month

1992 - present
Associate professor, RTU. Courses of lectures for masters and engeneers 



"Bioceramics", 



"Biomaterials",



"Biological Compatibility of Materials"

1991 - present
3 postgraduates work leading

1988 - present
7 students graduation work leading

Curriculum vitae

Name, surname:
Erika Bizdena


Dr.chem., Docent


Riga Technical University


Faculty of Chemical Technology

Addresses: 
Azenes 14/24, Riga LV-1048, Latvia


Phone/fax  +371 7901461


email: erbi@ktf.rtu.lv

Born:
June 14, 1942, Birzgale, Latvia

Education:
Graduated from Riga Polytechnical Institute, Faculty of Chemistry in 1965

Graduate studies at the Institute of Organic Chemistry, Moscow, 1965.

Postgraduate course in organic synthesis, 1968-1971

Theses Cand. Chem. (equivalent to Dr.chem. or Ph.D.) in 1971, Riga Polytechnical Institute

Postdoctoral work in the Laboratories of Chromatography and Spectroscopy, Institute of Organic Chemistry, Novosibirsk, 1972.

Study of Chemistry of Nucleic acids in the laboratory of Nucleic acid chemistry, Institute of Organic Synthesis, Riga, 1978 and 1982.

Study of modern methods of synthesis and analysis during 2-3 week visits at Stockholm University and Karolinska Instituted (Sweden), 1990-1998) and  Southampton University, 1997-1998.

Experience: 
Laboratory assistant 1966-1968

Postgraduate student 1968-1971

Teaching assistant 1971-1974

Lecturer 1975-1979

Docent - since 1980 at the Faculty of Chemical Technology, Riga Technical University (previously Faculty of Chemistry, Riga Polytechnical Institute).

Courses:
Methods of isolation, purification and analysis of organic compounds (1971-1998)

Methods of isolation, purification and  analysis of natural products (1977-1994)

Introduction in chemistry and technology of biologically active compounds (1975-1986)

Protein and nucleic acid chemistry (1985)

Purification and chemical analysis of organic substances (1995-1999)

Bioorganic chemistry, since 1996

Research projects: 

E.Bizdena (head of Project): Studies on synthesis and application of modified oligonucleotides as antisence modulators of oncogene expression. Latvian Council of Science (1994-1996)

E.Bizdena (participant): Synthesis of natural and modified RNA fragments, Stockholm University, Royal Academy of Sciences, Sweden, 1995-1996.

E.Bizdena (Head of project): Antisence oligoribonucleotides as potential anticancer and antiviral therapeutics. Latvian Council of Science (1997-2000)

E.Bizdena (participant): The role of some  oncogenes in genome re-programming during  transdifferentiation. Southampton University, Royal Society, UK (1997-1998)

Interests: 
Nucleic acids chemistry; Carbohydrate chemistry; Gene therapy Honours and Awards: Atis Kronvalds medal and  Prize, Ministry of Education of Latvia, 1988

Languages:
Latvian, Russian, English, Swedish

Publications:
44 scientific publications

17 conference and symposium  abstracts

3 patents

4 laboratory guidebooks for students

Curriculum vitae

	Name:
	Aivars Blūms

	Born:
	Rīga, Latvia, 26.05.1931

	Education:
	Received Doctor Degree in Chemistry – 1992

Received Diploma and Title of Associate Professor /U.S.S.R./-1972

Received Candidate of Science Degree in Chemistry/U.S.S.R./-1968

A postgraduate course, Riga Polytechnical Institute, Department of General Chemistry - 1962-1968

Latvian State University, Faculty of Chemistry - 1950-1955

Received Engineer Degree in Technology of Chemistry



	Work expierence:
	1958 - present,
Riga Technical University /until 1990 - Riga Politechnical Institute/, Faculty of Chemical Technology /until 1985 - Faculty of Chemistry/, Professor Group of General and Aplied Chemistry /until 1998 Department of General Chemistry/.

1972 - present,
associate professor,

1969 – 1972
assistant professor,

1966 -1969 
senior lecturer,

1965 - 1966 
assistant

1962 - 1965 
 post graduate

1960 - 1962 
assistant

1958 - 1960 
senior laboratory assistant

1955 - 1958 
engineer in Cellulose and Paper Factory in Sloka

1972 - 1976 and
1996 - present - member of the Council of Faculty of Chemistry 

1997 – present
secretary of the Council of faculty of Chemical Technology



	Scientific activities:
	Peroxide compounds, corrosion of metals

	Publications
	Author and Coauthor of 18 scientific publications and 10 text books


Curriculum  vitae

	Name, Surname:
	Jazeps Bolsijs



	Birthdate:
	1941.06.12.



	Working place:
	Riga Technical University, Department of Chemical Technology, Institute of Silicate materials



	Education:
	Engineer-technologist (1965), Dr.sc.ing. (1971), Dr.habil. chem. (1987).



	Experience:
	Laboratory assistant (04.10.60. - 01.02.62.), Factory of medical preparations (Riga). 

Engineer-technologist (01.10.65. and 01.10.67. - 20.06.67.), Group of enterprises of building materials (Kalnciems, Latvia).

Chief of shift (29.06.67. - 30.05.68.), Factory of plate glass (Riga).

Riga Polytechnical Institute and Riga Technical University. In the period of time from 1968 to 1991: post-graduate student, youngest and senior research associate, chief of group, main research associate, associate professor.

Professor (from 1991).



	Research:
	New types of glasses and glassy materials on the basis of various oxides and compounds and improvements in existing glass technology.



	Publications:
	More than 100 published works. Results are summarized in Sedmalis U., Bolsijs J., Sedmale G., Lagzdina S. Phosphate glasses and their application. - Riga: RTU, 1995. - 500 p. (in Russian).



	Teaching activities:
	Lecture courses and laboratories: 

· chemistry and technology of glass and glassy materials,

· crystallography and mineralogy,

· inorganic building materials.



	Other activities:
	Member of the Council and the Research-technical commission of the Department of Chemical Technology.

Member of the Society of Latvian Chemists.

Member and chief of the glass section of the Society of Latvian Materials Research.



	Adresses: official:

                  home:
	Riga Technical University, Institute of Silicate Materials 

14/24 Azenes Str., Riga,  LV 1048, Latvia

Phone:     371 - 7089217

Fax:         371 - 7901460

40 Dammes Str., fl. 18 Riga LV 1069, Latvia

Phone:     371 - 2422967 


Curriculum vitae

Name, surname: 
Svetlana Chornaja, 


Assoc. Professor 

Born: 
May 12, 1953 in Daugavpils, Latvia

Addresses: 
Faculty of Chemical Technology


Riga Technical University


Azenes 14/24 – 351, Riga, Laatvia, LV-1048

Languages:
Latvian, Russian, English

Educaation, Scientific Qualification and Academic Positions:

· 5th Secondary School of Daugavpils (1960-1970)

· Riga Politechnical Institute (Faculty of Chemistry) (1970-1975)

· Candidate of Chemical Sciences, Latvian Academy of Science, 1982.

· Research scientist, Riga Politechnical Institute (1980-1987)

· Senior lecturer Faculty of Chemistry, Riga Politechnical Institute (1987-1992)

· Associated professor of Department of Inorganic, Analitical and Physical Chemistry, Faculty of Chemical Technology, Riga Politechnical Institute / Riga Technical University, 1992- present.

· The degree Cand.chem.sci was equated to Dr. chem., Riga Technical University, 1992.

Lectureships:

1. Physical Chemistry, RPI/RTU, 1987 – present.

2. Electrochemistry, RTU, 1994 – present.

3. Kinetics of electrode processes, RTU, 1996 – present.

4. Basis of electrochemical productions RTU, 1989 – 1997.

Fields of Research:

· Physical Chemistry

· catalused oxidation of organic and inorganic compounds by oxygen.

· Electrochemistry

· Ecology

Professional Activities and Memberships:

· Member of Latvian Chemical Society

Continued education:

Workshop “New Catalytic Systems and Processes in the Small and Medium Enterprises”, International Centre for Science and High Technology of the United Nations Industrial Development Organization, Trieste, Itaaly (1998, september – october, Bratislava, Slovak Republic)

Publicaations:
Published 52 scientific papers including:    

1. A.B. Levina, S.R. Trusov, S.S. Chornaja, T.V. Stelmah. Kinetics and mechanism of benzyl alcohol oxidation by oxygen in chloric acid water solutions in the presence of sodium nitrite. Kinetics and Catalysis, 1991 V.32, N6.

2. S.R.Trusov, I.I.Svalova, S.S.Chornaja. Potentiometry in Homogeneous Ox-red Catalysis. First European Congress of Catalysis. 1993, Montpellier, France. Book of Abstracts, v.1.

3. S.S.Chornaja, S.R.Trusov. Redox behaviour of cobaltous-bromide catalyst in the oxidation of substituted aromatic compounds by oxygen. 3rd World Congress on Oxidation Catalysis. 1997. September. USA, San Diego, California . Abstracts.

Curriculum vitae

Name: 
Rūdolfs Cimdiņš
Date of birth: 
April 17th, 1947

Academic qualifications: 
Doctor of Engineering Science (1989)

Title of thesis: 
Temperature Resistant Glass Coatings for Niobium and Iron Alloys

Academic experience:
1994 - present

Head of Biomaterials R&D Laboratory,




Riga Technical University (RTU)


1994 - present

Associate Professor, RTU

1972 - 1994 

Senior Engineer, Research Associate, Senior Research Associate, Managing Research Associate, Faculty of Chemical Technology, RTU 


1995

COMETT - training course "Element - microanalyses for quality control of solid materials", Germany

1992

Summer School of Business Administration, Pacific Lutheran University, Washington, organised at RTU

1967 - 1972 

Student of The State University of Latvia.



Speciality: Physics.

Scientific interests:

- 
glass and ceramics coatings on metals;

- 
interfacial science in materials joinings;

- 
establishing the technological parameters of glass and ceramics coatings on metals for use in medicine;

- 
research of restored biosystem "living body - artificial implant";

- 
development of ecologically harmless materials.
Scientific projects:

1996-present    
Head of the national importance scientific program 

 
(Biomaterials and new technologies in medicine(
1995 - present
Coordinator in Latvia of EU COPERNICUS project  


"Treatment and Recycling of Unavoidable Industrial Waste - Development of 
Glasphase Containing Materials with Multi-Barrier Structure", member states: Germany, Poland, Ukraine, Latvia

1994 - present
Coordinator in Latvia of the EUREKA  Project  EU-294,


Medical Materials (Biomaterials), member states: Germany, Italy, Latvia, Greece, Macedonia
1994 - present 
Head of the project "Bioactive coatings for porous ceramics implants, complex work on biosystem implant - bone" (Part of EUREKA project)

1991 - 1996 
Author and head of the Latvian Science Council project "Synthesis and application of bioactive ceramic materials in maxillofacial surgery"

1994 - present
Head of the project "Organisation of Ceramic Implants Production"

Scientific papers and inventions:
Author of:

- 123 scientific papers,

- 22 inventions (of the former USSR), and 

- 2 Latvian patents.

Membership:
1995 – present

Member of Latvian Technical Committee of Biomaterial Standards
1994 - present

Member of the Latvian Materials Research Society and Head of Biomaterials section

Lecturing and teaching activities:

1994 - present
Associate Professor, RTU, Courses of lectures for masters:


(Material science(,


(Metal implants for use in medicine(,


(Methods of elements microanalysis of solids(,


(The technology of coatings of medical implants(
1993 - present
Supervisor of 3 postgraduate’s works

1986 - present
Supervisor of 5 engineers graduation works and 3 master’s works

1995 - present
Representative of the Latvian Material Research Society at the Baltic work group "Development of unitare programme of material science for teaching in European universities"

1994
EC Tempus individual mobility grant: IMG - 93 LV - 1032, Germany, 1 month

1994
Stipendiat of Tempus JEP-4962, Italy, 1 month

Curriculum vitae

Name: 

Ilo Dreyer 

Date of birth

10. 05. 1939

Nationality

Latvian

Civil status

Maried, 5 children

Education, Scientific Degrees

	Institution
	Riga Technical University

	Date
	1992

	Degree
	Doctor of Science (Engineering)

	

	Institution
	Moscow Mendeleev's Institute of Chemical Technology Department of Chemical Cybernetics

	From / To
	September – December, 1972

	Diploma
	Chemical Engineering Simulation & Modelling Course 

	

	Institution
	Riga Polytechnical Institute

	From / To
	1965 - 68

	Degree
	Candidate of Science (Chemical Engineering)


Language skills

	Language
	Reading 
	Speaking
	Writing

	Latvian (native)
	5
	5
	5

	Russian
	5
	5
	5

	English
	4
	4
	4

	Estonian
	3
	3
	2


Membership of professional bodies

· Vice-chairman, Latvian Council of Science Expert Committee 

· Member, Latvian Chemical Society 

· Member, Americal Chemical Society

Other skills
Computer – Word, Excel, Matlab, QickBasick, AspenPlus (MAX)

Present position

Head of the Chemical Engineering Chair, 

Riga Technical University, Riga, Latvia

Key qualifications

Chemical and environmental engineering, process modeling, practical statistics for experimentation and statistical quality control – teaching and reaserch projects.

Professional Experience Record

	Date
	Location
	Company
	Position
	Description

	1968-
	Riga
	Riga Technical University
	Senior lecturer, 

docent, head of chair
	Lecturing Chemical and Environmental Engineering courses, study planning

	1962 -1965
	Lode, Latvia
	Brick factory
	Engineer
	Heat system engineering


Publications
More than 70. 

Among them more than 50  scientific papers,  6 monographs, invention certificates.

Over 10 equipment units introduced in the chemical, pharmaceutical and foder industry including cleaner production and waste minimization.

Curriculum Vitae

	Personal data: 
	Modris Drille 

Assoc. Professor, Head of Professor Group of Physical Chemistry, Faculty of Chemical Technology, RTU



	Work Address:
	RTU Chemical Technology Faculty

Azenes 14/24-350, LV 1048, Riga, tel. 7089215



	Date of birth:
	15.08.1953, Jekabpils



	Education:
	1992 - Dr. Chem. degree

1985 -present dissertation (Analytical Chemistry)

1979-1985 - supervisor of 5 diploma works

1980-1983 doctoral studies at RTU, Chemical Technology Faculty

1971-1976 Latvian University, Faculty of Chemistry. Diploma of Chemist 

1960-1971 1. secondary school, Jekabpils



	Experience:
	1987- till now Assoc. Prof., Head of Professor Group of Physical Chemistry

1983-1987 Assistant, Inorganic, Department of Analytical and Physical Chemistry 

1980-1983 Doctoral student, Department of Inorganic and Analytical Chemistry 

1977-1980 Engineer, Department of IACh

1976-1977 Engineer, development of the air analysis laboratory at Latvian University



	Scientific interests:
	Organic Analytic reagents using to check environmental’s  pollution, ion-selective electrodes



	Publications:
	50, as well as methodical brochures, including book to the elementary school’s  pupils “ Chemistry for 8 and 9 class with drift to environmental protection education”.



	Improvement of qualification: 
	1998 - Vilhelm University, M(nstere

1994 -Rostock University, Germany

1987/88 Rostock University, Germany

1986 - Leningrad Technological Institute



	Others activities:
	Member of the Scientific Society of Latvia and Latvian Chemist Association

Co-organiser of Conference of History of Science and Technique (1987) and  World Chemist Congress in 1991.

Organiser of scientific seminars and head of international conferences work group Eco-Balt’93, Tech- Eco-Balt’96, Eco-Balt’97, Eco-Balt’98, Eco-Balt’99.


Curriculum  vitae

Name:
 Marcis  Dzenis

Title: 
Associate professor  of  Polymer  Materials  Institute, Faculty of Chemical Technology (FCT), Riga Technical University (RTU).

Birthdate:

1943.21.02.

Education:
Engineer - chemist technologist (1970) , doctor  of  technical  sciencies (1976).

Experience:
Senior  engineer (1969-1971), senior  research  associate  (1971-1979), 



senior  lecturer (1979-1980),  associate professor  ( since 1980).

Teaching

Lecture courses  and laboratories:

activities:

- pigments  and  dyes;




- leather -  material  science, 




- leather conservation and restoration,

- leather chemistry,

- ancient materials and technologies.



Chief of study programme “Conservation and restoration”.

Research:
Organic  coatings,  coating technologies, surface processes in  composite materials.

Other

activities: 
Deputy  Dean  for research at the  Faculty  of  Chemical  Technology  (since 1977).

Member:
of  the  Science-Technology Council  of  the  RTU,  


of  the  Learned  Council  of  the  FCT,


of  the  Association  of  Latvian  Scientists,


of  the  Latvian  Society  of  Chemists.

Publications:
More than  70  published works, among  them:

1. M.Dzenis., R.Svinka. Specialisation in Glass, Porcelain and Ceramics as an Integral Part of the Conservation/Restoration Chemistry and Technology Degree Programme. The Interim Meeting of ICOM-CC Working Group, September 13-16 1998, Vantaa, Finland, 2 pp.

2. M.Dzenis. Conservation and Restoration Technology as Two-stage Interprofessional and Multidisciplinary Specialization. Achievements of TEMPUS Project JEP 06154, Riga, July 4-5, 1996,  2 pp.

3. M.Dzenis. Training System and Syllabus of Conservation/Restoration in the FCT of the RTU. The International Conference on Library Collection Policies and Preservation, Riga, April 13-15, 1995, 6 pp.
4. M.Dzenis. Conservation and Restoration Students Training at the RTU, its Outlooks. Conservation of Built Environments and Cultural Property, Museology, Göteborg, Oct. 12-14, 1995, 15 pp.

5. M.Dzenis. Conservation and Restoration Specialization Students Training Process in the Riga Technical University. The 1st Conference for Baltic, Nordic and Russian Restorers, Vilnius, November 6-9, 1993, Print. Oslo, Norway, 1994, 5 pp., 
Adresses:

	official:


Riga Technical University ,

Faculty of Chemical Technology,

Institute of  Polymer  Materials.

14/24,  Azenes  street

LV 1048,  RIGA

LATVIA

(  371-7089220     Fax  371-7901460
	home:

9-26,  Silciema str.

LV 1024,   RIGA

LATVIA

(  523145


Curriculum vitae

	Name:
	Professor Emilia Gudriniece


	Ofice adress:
	Riga Technical University

Azenes iela 14/24

Riga, LV-1048

Latvia

Phone: 7089115



	Interests:
	Theoretical and Synthetic Organic Chemistry



	Languages:
	Latvian, Russian, English, German

	Education:
	· University of Latvia (Faculty of Chemistry), 1949

· Dr.chem. (Candidate of Science in former USSR, Ph.D. in a few Western Countries), University of Latvia, 1952

· Dr.habil.chem. (Doctor of Science in former USSR, Institute of Element Organic Chemistry, Moscow, Russia, 1960), Institute of Organic Chemistry, Latvia, 1992



	Experience:
	· Docent, Faculty of Chemistry, University of Latvia, 1952-1958

· Faculty of Chemical Technology, Riga Technical University, 1959-1960

· Professor, Riga Technical University, since 1961

· Head of Department of Organic Synthesis and Biotechnology, Riga Technical University, 1963-1989

· Prorector for Research, Riga Technical University, 1959-1960



	Honors and Awards:


	· Corresponding Member, Latvian Academy of Science, 1963-1978

· Academician, Latvian Academy of Science, since 1978

· Member of Habilitation Council “RTU H-01” in Chemistry; speciality: Organic Chemistry
· President of Latvian Federation of Academic Educated Women
· Member of Latvian Chemical Society
· Member of Association of Latvian Scientists
· Member of Redcolegia Latvian Journal of Chemistry
· Latvian Academy of Sciences Gustavs Vanags Prize (in chemistry) Committee, 1972 



	Courses:


	University of Latvia, 1949-1958

Riga Technical University, 1958-1995

· Methods of Organic Synthesis

· Organic Chemistry

· Synthesis of Heterocyclic Compounds



	Research and Expertise:
	I and my scientific co-worker have been  investigated and synthesised various N-, O, S-heterocyclic compounds on basis of 1,3-dicarbonil compounds . Many of them are obtained biological activity. I have > 600 publications about theoretical and synthetic researches in heterocyclic and 1,3-dicarbonyl compounds chemistry.

Multinuclear (1H, 13C, 14N, 17O), IS, UV, X-ray of 1,3-di-, 2-acyl-, 2-aminomethylen-1,3-diketones, stabilised with the intramolecular hydrogen bond has been investigated.

Recently my scientific work has been connected with investigation of rape oil and other lipids.

Early studies obtained the condensation of more nucleophilic CH-acid compounds, like malononitrile, with 1,3-indandione and 1,3-cyclohexandiones in the presence of basis.

I hope to discover new synthetic methods in oxazolono[5,4-b]pyridine series.

Development and testing of physical and chemical techniques for separation and refining of rape oil in Latvia

	Recent/Representative Publications:


	· E.Gudriniece, A.Strakov, I.Strakova. Syntheses of heterocyclic compounds on basis 1,3-cyclohexanediones.  Chemistry of Heterocyclic Compounds, 1988, No6, pp. 723-738

· E.Gudriniece, S.Belyakov, M.Jure. Structure of 3-aminocarbonil-2-(N-benzyamino)-6-phenyl-4-trfluoromethylpyridine, Acta Crystallogr., 1991, 47, 344-345.

· E.Gudriniece, A.Kārkliņa, I.Plukse. 2-Buten-4-olide from compounds of 3-formylacrylic acid, Zhurn. Organich. Khimi, 1983, 19, 2461-2462.

· E.Gudriniece, E.Pālītis, V.Barkane, Z.Sproģe. Heterocyclic compounds on diketone basis. XXXII. Synthesis of Thieno[2,3-d]pyrimidones on basis of  2-amino-3-cyanothiophenes. Latvian Journal of Chemistry, 1992, 356-360.

· E.Gudriniece, I.Dambeniece, A.Kārkliņa, M.Petrova. Butenolides. 19. Reactions of 4-ureido-2-buten-4-olides with amines. Latvian Journal of Chemistry, 1993, 338-343.

· D.Shantare, M.Yure, S.Belyakov, M.Petrova, E.Gudriniece. 2-Oxooxazolopyridines. 1. Synthesis of alkyl-N-(2-oxo-3-pyridyl)carbamates. Chemistry of Heterocyclic Compounds, 1997, N02, pp.241-249 (Russian).




Curriculum vitae

	Name:
	Mara Jure


	Date of birth:
	13 September, 1961



	Place of birth:
	Lielplatone, Region of Jelgava, Latvia



	Marital status:
	Divorcee; two children: Andris Juris, born 1 November, 1982

                                       Viktors Juris, born 13 February, 1984



	Education:
	· Postgraduate studies at Faculty of Chemical Technology of Riga Technical University (1987-1990)

· Graduate course in chemical engineering (1980-1986) at Faculty of Chemical Technology of Riga Polytechnical Institute, Diploma of Engineer. Specialty: Chemical technology of biologically active compounds



	Scientific qualification:
	· Dr. Chem. (1992) (under Latvian law about equability and rehabilitation of the scientific degrees). Faculty of Chemical Technology of Riga Technical University

· Degree of the candidate of chemistry sciences (Ph.D.) (1990). Thesis title: “Synthesis and properties of 6,9-disubstituted purines and their analogues”. Faculty of Chemical Technology of Riga Technical University



	Job experience:
	Vice Dean of Faculty of Chemical Technology of Riga Technical University (since 1993)

Associated Professor (since 1998) at Riga Technical University

Assistant Professor (1993-1998) at Riga Technical University

Lecturer, Teaching Assistent  (1986-1987, 1990-1993) at Riga Technical University

Laboratory Assistent (1983)



	Job experience abroad:
	Research Associate (1993, 1997, 1998) at University of Wisconsin, Madison, USA (total 10 month)



	Pedagogical activities:
	· Participation in development of curriculum, programms and plans for bachelor’s, engineer’s and master’s level studies in chemical technology

· 6 lecture courses and supllementary materials (programms of courses, colloques, exercises, quizes) are prepared. Most important of them:

· Methods of organic synthesis (for bachelor’s level)

· Reaction mechanisms in organic chemistry (for bachelor’s level)

· Chemical informatics (for bachelor’s level)

· Selected topics in organic synthesis (for master’s level)

· Supervisor or consultant of 4 bachelor’s thesis, 5 master’s thesis, supervisor of 2 postgraduate students (2 thesis have been awarded by Latvian Academy of Sciences)

· ECTS (European Credit Transfer System) coordinator in Latvia



	Research:
	Synthesis and properties of nitrogen containing heterocycles: purines, pyridines, imidazo- and oxazolopyridines, etc. Synthesis of substances with antiviral and analgesic activity

	Publications:
	52 scientific papers, including

· 47 articles in journals and abstracts in the proceedings of conferences

· 2 author’s certificates (USSR Patents)

· 3 review articles



	Membership in professional organisations:
	Member of ACS (American Chemical Society)

Member of ISHC (International Society of Heterocyclic Chemistry)

Member of LZS (Society of Latvian Scientists)

Member of Latvian Chemical Society (Member of the Board)



	Address:
	Riga Technical University, Faculty of Material Science and Applied Chemistry

14/24 Azenes Str., Riga, LV-1048, LATVIA

Fax: 371 7 901461. Phone: 7 089220. E-mail: mara@ktf.rtu.lv


Curriculum  vitae

	Name:
	Janis  Kajaks



	Title:

	Dr.Ing.Sci.,assistant  prof. of  Institute  of  Polymer  Materials  of  Riga Technical University ( RTU).



	Birthdate:
	1946.02.02.



	Education:
	Middle  School  (1964),  Engineer  (1969),  Dr.Ing.Sci. (1978),  Assistant  prof. (1984).



	Experience:
	assistant  at  Polymer  Technology  Department,  RTU  (1969-1974),

corespondence  post-graduate  stud. (1974-1978),

lecturer  (1974-1984),

assistant prof.  (1984).



	Teaching activities:
	Lecture courses  and  laboratories: 

- polymer  processing  equipments  and  basis  of  designing;

- special  polymer  materials  and  special  processing    technology,

- materials science,

- recycling of polymers and utilization,

- wood chemistry



	Research:
	Surface  and  boundary  processes  of  formation  and ageing  of polymer  composites. Systems virgin and recycled polyolefines, ethylene  vinylacetate  copolymers  (EVA)  -
natural vegetable fibres and textile fabricating waste.  

Rheological properties  of  polymer  mixtures,  filled wih natural fibres  polymer composites. New  polymer  composites exploitation properties.

	Other activities:


	scientific work at Material Structure Institute Madrid ( 1994, april-june )

	Publications:
	More than 60 published works ( 1 monograph,  1  text-book) , among  them: 

1. German-English-Russian-Latvian  Illustrated  Dictionary  of  Terms  for  Processing  and  Fabricating  of  Plastics.   Authors:  K.Miller, L.Arendt,  Wismar  and  J.Kajaks, V.Grunte, V.Karlivans.  Riga, Avots, 1980,  70 p. (in four  languages).

2.  J.Kajaks.  Polymer  Processing  Equipment  and  Basis  of  Designing.  Part  I.  Riga, RTU, 1993, 168 p. (in Latvian); part  II, 66 p.  (in Latvian).

3. J.Kajaks, A.Vainsteins.  Contact  Formation  in  Systems Polyolefins-polyethylene-terephtalate.  Plastic  Masses,  Nr.10, 1988, p.34-36 (in Russian).

4. D.Rueda, A. Viksne, J. Kajaks, F.J. Balta - Calleja  Properties of Arylpolyesters with Reference to Water Content.- Macromol. Symp. 1995, Vol. 94, p. 259 - 268.

5. J. Kajaks, V. Bulmanis, S. Reihmane, M. Ciprins . Influence Composition and Concentration of Linen Yarn Production Waste on Physico - mechanical Properties of Composites on the Basis of Polyethylene.- Mechanics of Polymer Composites, 1997, N3, p. 408-416 ( in Russian ).

6. J. Kajaks, V. Bulmanis, S. Reihmane, M. Ciprins Influence of Modifacators on Physico - mechanical Properties of Composites on the Basis of Linen Yarns Production Waste and Polyolefines.- Mechanics of Polymer Composites, 1997, N4, p.540 - 547 (in Russian ).



	Adresses:
	official
Riga Technical University.  Institute of Polymer Materials 


14/24, Azenes street  LV  1048,  Riga


LATVIA


phone 708 9219  fax  790 1460 

home:
74, Vikingu  str, fl.1


LV 2010, Jurmala


LATVIA


Curriculum  vitae

	Name, first name:
	Kalnins Martins 

 

	Birthrate:
	1939.25.02



	Present occupation:
	Director  of  the Institute  of  Polymer  Materials (PI)   of  Riga  Technical  University (RTU). Professor of Materials Science



	Education:
	Riga Industrial Polytechnics, 1957

Riga Polytechnical Institute, 1962

Post-graduate studies in Riga Polytechnical Institute, 1968



	Qualification:
	Candidate of Chemical Sciences (first scientific degree), Riga, 1968

Docent, 1968

Doctor of Engineering Sciences (second scientific degree), Leningrad, 1986

Professor, 1987

Full Member of Latvian Academy of Sciences,  1992

Professor of Materials Science, 1998



	Positions:
	Chair of Polymer Chemical Technology, Faculty of Chemistry of Riga Technical University:

Lecturer, docent 1968 - 1987

Head of the Chair, since 1976

Professor of Polymer Technology, 1987 - 1998

(since 1990: Faculty of Chemical Technology of Riga Technical University)

Director of  the Institute  of  Polymer  Materials head, since 1994

Head of the Professor Group “Materials Science”, since 1998



	Lecture courses: 
	Polymer Chemistry;

	
	Polymer Physics and Physical Chemistry

	
	Methods of Investigation of Polymers

	
	Surface and Boundary Processes in Polymer Technology

	
	Polymer Adhesives

	
	Aging and Life-Time Control of Polymer Materials

	
	Basics of Material Science



	Research Interests:
	Development of the Structure and Properties of Polymer Composites. Theoretical Basics of Formation and processing of Composites.

Optimization of Surface, Interface and Boundary Processes in Formation of  Polymer  Composites.

Polymer Composites based on Renewable Sources of Raw Materials.

Polymer Biocomposites.

Recycling of Polymer Materials.

Was a supervisor of 15 post-graduate students.

Now is a supervisor of 8 post-graduate students.

	Visiting Professor:
	University of North Carolina, Chapel Hill, USA,  1985 

The Royal Institute of Technology,  Stockholm, Sweden, 1990

Technical University of Kassel, Germany, 1993, 1994, 1995, 1996

Madrid Institute of Matter Structure, Spain, 1995
Research Centers of the 3M Company,  St. Paul, MN, Austin, TX, USA (1992, 1993, 1994, 1995, 1996)



	Other activities:

	Assoc. Editor of Journals "Mechanics of  Composite Materials" and “International Journal of Adhesion & Adhesives”

Head of RTU Habitation Council “Chemical Engineering Sciences”



	
	Head of  the Experts Comity of Latvian Scientific Council: "Theoretical Principles of Chemical  Technology".

Member of Latvian Material Research Association 

Member of  The Adhesion  Society

Member of the RTU Senate 



	Published  works:
	More than  400  published works,  2 monographs , 2 text-books;  among them:

	
	1.
	M.Kalnins. Synthetic Glues. Riga, Liesma, 1973, 233 pp.(in Latvian)

	
	2.
	M.Kalnins. Physical Chemistry of Polymers. Riga, Zvaigzne, 1988 , 242 pp. (in Latvian)

	
	3.
	M.Kalnins. Adhesive Interaction of  Polyolefins with Steel. Riga,Zinatne, 1990, 345 pp.(in Russian).



	Addresses:
	office:
	Riga Technical University, Institute of Polymer Materials 

Azenes street 14, LV 1048,   Riga , LATVIA,

(  371-708918, 

Fax: 371-790-1460, 

e-mail: martinsk@ktf.rtu.lv

	
	private:
	Kalnciema street 39B, .9, LV 1046,  Riga, LATVIA

(  371- 7 624419 

e-mail: martinsk@parks.lv

	
	home page:
	http://www.lza.lv/scientists/kalninsm.htm


Curriculum  vitae

	Name:
	Professor Valdis Kampars



	Present occupation:
	Professor of the Department of General Chemistry, 

Faculty of Chemical Technology, Riga Technical University



	Addresses:
	Azenes iela 14

Riga, LV 1048

LATVIA

Phone: +371 7089224, +371 7089249

Fax: +371 7901460

E-mail: kampars@ktf.rtu.lv


	Born:
	October 5, 1944, Priekule, Latvia



	Interests:
	Applied Chemistry 

Domestic Raw Materials for Chemical Industry 

Organic and Industrial Organic Chemistry 

Inter- and Intramolecular Charge Transfer Phenomena 

Photochemistry 

Diazonium Compounds 

Chemical and Chemical Engineering Education



	Languages:
	Latvian, Russian, (German, English)



	Education:
	· Riga Technical University (Faculty of Chemistry), cum laude, 1970

· Dr.chem. (Candidate of Science in former USSR, Ph.D. in Western countries), Riga Technical University, 1974

· Dr.habil chem. (Doctor of Science in former USSR), Latvian Academy of Sciences, 1983



	Experience:
	Riga Technical University: 

· Junior and Senior Researcher, Faculty of Chemistry, 1970-1984 

· Associate Professor, Department of Organic Chemistry, 1984-1988 

· Head, Department of General Chemistry, 1988 - 

· Professor , Department of General Chemistry, 1989 - 

· Dean , Faculty of Chemical Technology, 1993 –



	Honours and Awards:
	Corresponding Member, Latvian Academy of Sciences, 1994-1997

Full Member, Latvian Academy of Sciences, 1997



	Professional Activities and Memberships:
	· Vice-president , Latvian Association of University Professors, 1996-

· Chairman, Habilitation Council (Organic Chemistry), Riga Technical University, 1997 - 

· Member of Board, Latvian Chemical Society, 1990 - 

· President, Riga Technical University Deans Council, 1996 - 

· Member of Senate, Riga Technical University, 1993 - 



	Courses:
	Riga Technical University: 

· General Chemistry 

· Photochemistry



	Recent/Representative publications:
	· V.Kampar. Charge transfer complexes of neutral donors with kations - acceptors. - Uspekhi Khimyi, 1982,vol. 51, N 2, pp.185-206 (in Russian). 

· V.Kampar, O. Neiland. Degree of charge transfer in p -p complexes. - Uspekhi Khimyi, 1986, vol. 55, N 4, pp. 637-651 (in Russian). 

· E.Kutner, V.Korolkova, D.Prikule, V.Kampar. Decomposition of diazonium borfluorides under non-isothermal conditions. - J. Obsch. Khim., 1992, vol. 62, N 10, pp. 2350-2356 (in Russian). 

· V.Kokars, V.Kampars. Synthesis and properties of dithioliliden-(4-diazoniumphenyl) acetonitrile derivatives. - Khim.Geterotsikl. Soedin., 1994, N 2, pp.      179-181 (in Russian). 

· V.Kampar, Z.Silina, A.Edzina, J.Kreicberga. Derivatives of 1-indanone in reactions of chromogen photographic development. - Latvian J. Chem., 1995, N 3-4, pp. 126-130 (in Russian).



	Research Projects:
	· V.Kampars (Head of Project). Substances and Materials for Optical Information Record. Latvian Council of Science (1997-2000). 

· V.Kampars (Head of Project). Utilisation of the Lake Sapropels. Latvian Council of Science (1997-2000). 

· V.Kampars (Head of Project). Waste Oil Recycling. Latvian Council of Science (1997-2000). 

· A.Kapenieks (Head of Project), V.Kampars. Recruitment of Professors, Implementing the New Law. TEMPUS-CME-015099 9 (1996-1997).




Curriculum  vitae

	Name:
	Vladimirs Kasyjanovs



	Date of birth:

	September 10, 1946, Ukraine



	Address:
	16 Viestura Avn., apt. 63, Riga, LV-1034; Latvia;  phone: 7 39-60-84



	Education:
	· 1989 - Doctor of Engineering Sciences (Dr.habil.sc.ing.). Latvian Scientific Research Institute of Traumatology and Orthopaedics, Riga, USSR. Specialty: Biomechanics. Thesis: ”Deformability of Soft Biological Tissue of Cardiovascular System and Their Substitutes”.

· 1977 - Candidate of Engineering Sciences (Ph.D.). Institute of Polymer Mechanics, Latvian Academy of Science, Riga, USSR. Specialty: Continuum Mechanics. Thesis: ”Deformation and Strength of Human Blood Vessels Under Uniaxial and Biaxial Stress State”.

· 1969 - M. S. in  Civil Engineering, Riga Politechnical Institute, Riga, Latvia, Specialty: Industrial and Residential Building Design. Diploma: “Deformability of Cylindrical Shell Under Initial Imperfections”.



	Academic Certification:
	· Professor of Biomechanics, Diploma from Baltic Institute of Biomechanics and Artificial Organs, Riga, 1995.

· Doctor of Engineering Sciences (Dr.habil.sc.ing.), Diploma from the Latvian Scientific Council, Riga, 1992.

· Doctor of Engineering Sciences (Dr.habil.sc.ing.), Diploma from the USSR Supreme Attestation Committee, Moscow, 1990.

· Senior Research Fellow, Diploma from the USSR Supreme Attestation Committee, Moscow, 1982.

· Candidate of Engineering Sciences (Ph.D.), Diploma from the Council of the Institute of Polymer Mechanics, Latvian Academy of Sciences, Riga, USSR, 1977.



	Professional Experience:
	1989-Present:
Deputy Director, Institute of Biomechanics and Biomaterials, Riga Technical University, 1 Kalku St, Riga, LV-1658, Latvia. 

1989-1994:
Head of the Laboratory of Biomechanics, Riga Technical University, 1 Kalku St, Riga, LV-1658, Latvia.

1 - 14 August, 20 November - 28 December 1998:


Visiting Professor, 


Department of Cell Biology and Anatomy and Cardiovascular Developmental Biology Center, Medical University of South Carolina, Charleston, SC, USA.

1 February 1998 - 28 February 1998 :


Visiting Professor, 


Department of Civil Engineering, University of Wales Swansea, Singleton Park, Swansea SA2 8PP, Wales, UK.

March 1995-April 1995 :


Visiting Professor, Department of Civil Engineering, University of Wales Swansea, Singleton Park, Swansea SA2 8PP, Wales, UK.

June 1994-September 1994 :


Visiting Professor,


College of Textile, Textile Engineering, Chemistry & Science NCSU, Box 8301, Raleigh, NC 27695-830.

March 1993-May 1993:


Visiting Professor,


College of Textile, Textile Engineering, Chemistry & Science NCSU, Box 8301, Raleigh, NC 27695-830.

October 1990-November 1990:


Visiting Professor,


Hokkaido University, Department of Biomedical Control, Sapporo 060, Japan.

1971-1988: 
Engineer, Junior Research Fellow, Senior Research Fellow, Laboratory of Biomechanics, Institute of Polymer Mechanics, Latvian Academy of Sciences, Riga, Latvia, USSR.



	Areas of Expertise:
	Biomechanics of soft and hard biological tissues

Biomechanics of cardiovascular system 

Non-linear theory of large deformation

Failure of biocomposite materials structure

Experimental investigation of the mechanical properties of biological tissues and biomaterials

Designing  and fabrication of artificial prostheses for human blood vessels and aortic heart valve



	Publications:
	104 publication and 11 patents.


Curriculum vitae

	Name:
	Valdis Kokars



	Born:
	Madonas raj., Latvia, 10 september 1951



	Education:
	Received Doctor of Science Degree in Chemistry-1992

Received Diploma and Honorary Title of Associate Professor /U.S.S.R./ -1985

Received Candidate of Science Degree in Chemistry/U.S.S.R./               - 1979

Post-graduate course, Riga Polytechnical Institute(RPI), Department of Organic Chemistry - 1974 – 1979

Riga Polytechical Institute(RPI), Faculty of Chemistry - 1969 -1974,

Received Engineering Degree in Technology of biologically active Compounds.



	Work experience:
	1974 - present,
Riga Technical University(RTU) /until 1990 RPI/, Faculty of Chemical Technology /until 1985-Faculty of Chemistry/ 

1987 - present,
associate professor, Department of General Chemistry,

1980 - 1987,
lecturer, Department of General Chemistry,

1979 - 1980,
junior research associate, RPI, Research Laboratory of diketones,

1995 - 1996,
Visiting Researcher, Emergencies Engineering Division, Environmental Technology Centre, Environment Canada,

1994 – 1997
RTU and Environment Canada Joint Project of  assessment, remediation and contaminated soil  and ground water chemical analysis of former  Soviet military bases in Latvia.     



	Training:
	training course: “Analytical instrumentation for spill response” August, 1995, Ottawa, Canada

“Hazardous materials handling and chemical protective clothing”,  September, 1995, Ottawa, Canada

“Project management”, January, 1996, Ottawa, Canada    



	Publications:
	More than 60 published works




Curriculum vitae
	Name:

	Linda Krāģe



	Born:
	29-04-1966, Riga



	Address:
	Kooperatīva 38-58, LV-1067, Riga, LATVIA

Tel. (home): 371 - 2 - 420 510

Tel. (work place): 7-089257,  7-602702

Fax: 7-089141; 7-602702


e-mail: lindak@latnet.lv


	Academic education:
	Riga Technical University         

Faculty of Chemical Technology  -   1985-1991

University of Gothenburg, Institute of Conservation (Sweden) -   1992-1993

Swedish Institute of Classical Studies in Rome (Italy) - 1993-1994

Riga Technical University, Institute of Silicate Materials, doctoral studies
- 1996-1999



	Positions:
	1)
Chief stone conservator - Riga History Museum

01.08.1991 - 15.05.1992


2)
Chief stone conservator - Board of Monument to 


Freedom and Riga Brethren’s Cemetery - 01.08.1994. – 31.12.1999.



	Present position:
	1)
Riga Technical University, Institute of Silicate Materials – lecturer (from 15.02.2000.)

2)
Board of Monument to Freedom and Riga Brethren’s Cemetery –consultant on the question of stone restoration (from 01.01.2000.) 




	Other activities:
	1)
teaching practice  - master and bachelor degree students of course 


“Technology of conservation and restoration”; 


Lecture courses – “Principles and documentation in restoration / conservation”, “Principles of scientific research work”, “Theory and practice of conservation / restoration”, “Techniques and technology of stone conservation / restoration”

2) 
supervision of diploma works:


R.Lūsis “Conservation of XIII and IXX c. stone carvings of Riga Dom “- 1995


I.Sidraba“Scientific research on stone materials of Riga Brethren’s cemetery 1988-1996”- 1996


I.Antoņēviča “Scientific research on stone materials ofMonument to Freedom” - 1997


I. Sidraba “Test on conservation remedies for natural stone materials”- 1999



	Foreign languages:
	Russian, English, Swedish – good

Italian – middle


Curriculum Vitae

	name, surname:
	Jana Kreicberga



	time and place of birth:
	the 7 of September 1949 in Riga



	Nationality:
	Latvian



	Private Address:
	Braslas street 49a/1 - 10,  Riga, LV-1035



	Telephone:
	572572



	Educational Qualifications:
	1992   
Doctor of Chemical Sciences (Dr. chem.)

1977   
Candidate of Chemical Sciences(VAK, SU) 

1971 – 1975
Working on Doctor Thesis in Department of Organic Chemistry, Riga Polytehnic Institute (RPI), 

1965 – 1971
Riga Polytechnic institute Faculty of Chemistry 



	Work Experience:
	From 1999
Associate Professor, Riga Technical university (RTU)

1992 – 1998
Assistant Professor RTU

1987 – 1991
Senior Researcher RTU, Department of General Chemistry

1983 – 1986
Senior Researcher RTU, Department of  Organic Chemistry

1975 – 1981
Junior Researcher RTU, Department of  Organic Chemistry

1969 – 1971
Laboratory Assistant  RTU, Department of  Organic Chemistry



	Languages:
	fluent - Latvian, English, Russian



	Scientific Work:
	70 publications, 10 patents


Curriculum vitae

	Name:
	Matīss Lācis

Lectures with chemical Engineering chair, Riga Technical University (RTU)



	Born:
	March 3, 1939, Riga



	Qualification:
	Master of Engineering (Chemical Engineering), 1993.



	Education:
	1. Postgraduate studies, RTU, Chemical Engineering chair (1968 – 1972)

2. Engineer (1967, Riga Politechnical Institute)

3. Technican (1959, Riga Industrial Polytechnical school)



	Positions held
	1. Riga Politechnical Institute, Riga Technical University
Lecturer, senior lecturer (since 1970)
assistant (1968 – 1970)
senior technican (1967 – 1968)
technican (1960 – 1967)

2. Reinforced concrete construction factory Garkalne foreman (1959 – 1960)

3. Riga Industrial Polytechnical School and Riga State Technical School, lecturer (since 1977)



	Lecture courses:
	Chemical Process Control

Chemical Process and Equipment Control

Wastewater Treatment



	Research interests:
	Physico – chemical properties at Latvian oil.



	Ofice adress:
	14 Azenes Street, Rīga LV-1048



	Home adress:
	36 Druvienas Street, Apt. 124, Riga LV-1079.

	
	


Curriculum vitae

	Name, Surname:
	Janis Lemba



	Official address:
	Riga Technical University

Faculty of Chemical Technology

Azenes St.14

Riga, LV 1048

LATVIA

Phone:  371 7089228; 371 7551053

Fax:       371 7612103; 371 7551056

E-mail:  lemba@ktf.rtu.lv


	Private address:
	Lielvārdes St. 119 – 53

Riga, LV 1084

LATVIA

Phone: 371 2578992



	Date of birth:
	1 th September, 1944, Cēsis



	Education:
	1970
Riga Polytechnical Institute (RPI), Faculty of Chemistry, Received Diploma of Engineering Technology

1975
RPI, Received Diploma of Candidate of Science in Chemistry (comparable Ph.D.)

1980
Chemical Cybernetics and Modeling Course, Moscow Mendeleyev  Chemical Engineering Institute

1986 
RPI, Received Diploma of Associate Professor

1992 
Riga Technical University (RTU) , Received Diploma of Doctor Chem.



	Work experience:
	1984 – Present
Associate Professor, Department of Chemical Egineering (DCE),


Faculty of Chemical Technology (FCT), RTU

1976 –1984
Senior Lecturer, DCE, Faculty of Chemistry (FC), RPI

1975 –1976
Assistant, DCE, FC, RPI

1975
Research Scientist, Department of Organic Chemistry (DOC), FC, RPI

1974 –1975
Senior Engineer, DOC, FC, RPI

1971 –1974
Engineer, DOC, FC, RPI

1970 –1971
Senior Laboratory Assistant, DOC, FC, RPI

1968 –1970
Laboratory Assistant, DOC, FC, RPI

1966 -1968 
Technician, Citric Acid Factory

1963 –1966
Military Service

1962 –1963
Technician, Citric Acid Factory

	Teaching activities:
	Lectures and laboratory courses:


- Industrial Processes Kinetics and Chemical Reactors


- Technical Thermodynamics


- Chemical Energotechnology


- Environmental Protection and Ecology


- Chemical Reaction Engineering



	Recent/representative publications:
	Textbooks: 

· J. Lemba. Technical Thermodynamics, 1995, Riga: RTU, 200 pp. (in Latvian).

· J. Lemba. Industrial Process Kinetics and Chemical Reactors, 1979, Riga: RPI, 70 pp. (in Latvian).

· J. Lemba. Homogeneous Chemical Reactors, 1981, Riga: RPI, 62 pp. (in Latvian).

Scientific Publications more than 70: 

· J.K.Lemba, I.R.Kramzaka, R.J.Karklins, L.O.Raminia, I.R.Karklina. Electrodialysis in  Production,  Purification and Isolation of Citric Acid. - Proceedings of Academy of Science of Latvian, 1988, N.2, pp. 77-82 (in Russian).

· I. R.Kramzaka, J.K.Lemba, R.J.Karklins, I.J.Kalvins. Electrodialysis in Production of Nitrogen Organic Derivatives. -  Mass Transfer in Chemical Technology. Riga, Riga Technical University, 1991, - vol.10, pp. 26-38.  (in Russian).

· R.Karklins, L.Raminia, J.Lemba. Purification and Isolation of Organic Compounds by Ion Exchange Processes.- Proceedings of Academy of Science of Latvian, 1995,N.5-6 , pp. 3-17   (in Latvian).
· 3 USSR Author's Certificates  for Electrodialysis Method.

Patent LR 5046. Method of Production of 3-(2,2,2-trimethylhydrazinium) propionate dihydrate. J.Lemba, I.Kramzaka, V.Aizbalts, I.Kalvins, I.Melbergs, A.Sidorovs, A.Zarins.-1993.



	Recent Research Projects:
	· J.Lemba (Head of Project). The Theory of Membrane Processes and Ion Exchange, its Application of Organic Acids and its Salts Technology Performance (1994-1996).

· J.Lemba (Head of Project). Investigations of Eelectrodialysis and Ion Exchange Processes for Ecologically Clean Technology Performance (1997- ).

· 3 installed equipment units (Electrodialysis) in the Latvian Pharmaceutical  and Food Industry,  1984 - 1995.



	Professional Activities and Memberships:


	· Member , Latvian Scientists Society 

· Member, Latvian Chemical Society

	Languages:
	Latvian, Russian, German


Curriculum vitae

Personal:
Juris Malers, Dr. Sci. Eng.

Official adress:
Riga Technical University

Faculty of Chemical Technology

Azenes str. 14

Riga LV 1048

Latvia

Tel. 371- 708-9228, 371-708-9275

Fax: 371 7612103

Date of birth:
16 th June, 1944

Education:

1962 – 67
Riga Polytechnical Institute (RPI), Faculty of Chemistry, Diploma of Engineering Technology (Plastics Processing)

1973 – 76
RPI, Department of Polymer Technology, Post-graduate Course

1981
RPI, Candidate of Science in Engineering 

1982
RPI, Diploma and Honourary Title of Senior Research Associate 

1992
Riga Technical University (RTU), Diploma of Doctor of Sciencein Engineering
Work experience:

1993 - Present:
Associate Professor - RTU, Faculty of Chemical Technology (FCT),Department of Chemical Engineering (DCE)

1994 - 1995
Visiting Researcher - Emergencies Engineering Division, Environmental Technology Centre, Environment Canada

1990 -  93
Lecturer - RTU, FCT, DCE

1981 -  90
Senior Research Associate - RPI, Research Laborotory of Polymer Compound Materials (RLPCM)

1973 -  81
Research Associate - RPI, RLPCM

1967 -  73
Senior Engineer - RPI, FCT, RLPCM

1966 -  67
Senior  Laborotory Assistant - RPI, FCT, DPT

Lectures and laborotory courses: 

- Environmental Engineering

- Contaminate Site Assessment

- Soil Treatment Technologies

- Groundwater Treatment Technologies 

Research activities:

- Participation in the Latvian - Canadian joint project ‘’Contaminated sites assessment and remediation of contaminated soil and water at former Soviet military bases in Latvia‘’, (1994 - 1997)

Publication:
Author or co-author of over 50 publications on the topics of Polymer Adhesion Science and Technology, and Environmental Engineering

Curriculum   vitae
	Name:
	Laimonis Malers



	Birthdate:
	03.09.1942.; Riga, Latvia



	Position:
	Associate Professor at Institute of Polymer Materials,

Faculty of Chemical Technology,

Riga Technical University



	Education:
	Universal secondary ( 1961) , Engineer ( 1970), Dr.Chem.sc.(1977)



	Experience:
	Engineer (1970-1972), post graduate student (1972-1975), assistant at Faculty of Chemical technology  (1976-1978), lecturer (1979-1980), docent (1981- 1997), assistant Dean of Faculty of Chemical Technology (1980 - 1989), assoc. professor (1998 - ).



	Teaching activities:


	Recycling of Materials, Material Science, Technology and Chemistry of Polymer Coatings




	Research:
	Recycling of Polymer Materials, Adhesion of Polymer Coatings



	Visiting research:
	City University , London (1989), Institute of Material Structure, Madrid (1993), University of Kassel (1994), University of  Gothenburg ( 1996), University of Copenhagen ( 1998), University of Loughborough ( 1998)



	Other activities:
	Member of Doctors Habilitation Council ( RTU, Chemical Technology ), Member of Council of  Faculty of Chemical technology (RTU), Member of Council of Latvian Material Research Society



	Published works:
	More than 65 published works



	Addresses:
	official - 
Institute of Polymer Materials,


faculty of Chemical Technology,


Riga Technical University


14, Azenes str.,LV - 1048, Riga, Latvia;


phone - 371-7089219


fax - 371 -790 –1460

home -
12, Zentenes str., apt.64, 


LV - 1069,Riga, Latvia


phone - 371 – 2- 415087


Curriculum vitae

	Name:
	Imants Meirovics

Prof., Dr.Chem.



	Education:
	The Faculty of Pharmacy at the Institute of Medicine in Riga ( 1959. )



	Published:
	Published over 190 scientific and 9 inventions.



	Research experience:
	38 years 

From 1960 
works at the Chair of organic chemistry at the Chemical Technology Faculty, Riga  Polytechnical Institute

1960 -1966 
Research Associate

1967 - 1971 
Senior Research Associate

1972 - 1983
Assistand Professor of the Departament of Organic Chemistry

from 1983
Professor of the Departament of Organic Chemistry of  Riga Polytechnical Institute ( since 1990 of Riga Technical University )

1974 - 1993
Dean of the Chemical Technology Faculty



	Manager of the grants:
	" The synthesis and study of organic luminophores and dyes on the basis of naphthalyc acid anhydride and phenalene - 1,3-dione and bezantrone for biology, medicine and laser techniques".



	Lectureships:
	Organic Chemistry

Biochemistry

Chemistry of Organic dyes

Chemistry of Bioorganic



	Text-books:
	Organiskā ķīmija: Mācību grāmata augstskolu studentiem. 

      R., Zvaigzne, 1992.-524 lpp.

Rokasgrāmata ķīmijā: Mācību līdzeklis skolām.



      R., Zvaigzne, 1994. - 604 lpp.




Curriculum  vitae

	Name, Surname:
	Gundars Mezinskis



	Birthdate:
	1953.14.02.



	Working place:
	Riga Technical University, Department of Chemical Technology, Institute of Silicate materials



	Education:
	Engineer-technologist (1976), Dr.sc.ing. (1981), Dr.habil. chem. (1998).



	Experience:
	Laboratory assistant (1976-1977), Junior Research Associate (1981-1983), Senior Research Associate (1984-1988) Department of Silicate Technology, Riga Polytechnical Institute

Visiting Scientist (1988-1989) Materials Section, University of Padova, Italy

Senior Research Associate (1989-1992) Department of Silicate technology, Riga Technical University

Visiting Scientist (1992-1993) Institute of Inorganic Materials, Technical University of Clausthal, Germany

Leading Scientist, Ass.prof. (Docent) (1994-1998 August) Institute of Silicate Materials, Riga Technical University

Head of the Quality Department (1998 August -1999) Joint Stock Co. Broceni (Readymix Group’s Portland cement factory)

Prof., Director of the Institute of Silicate materials (1999 August -) Riga Technical University



	Research:
	1. Structure and physico chemical properties of phosphate, borophosphate and silicophosphate glasses and coatings. X-ray diffraction, DTA and TG, UV-VIS-NIR-IR-Spectroscopy data analysis. Measuring of thickness of coatings with interferometer and profilometer. Analysis of TEM, SEM and Atomic Force Microscopy data.

2. Preparation of SiO2, SiO2-TiO2, SiO2-P2O5, Al2O3-SiO2-TiO2, CdO-SiO2-P2O5, PbO-SiO2-B2O3, Fe2O3-SiO2, SiO2-TiO2-ZrO2, BaO-Fe2O3-SiO2-TiO2 glasses and coatings by sol-gel process.



	Publications:
	More than 50 published works. 



	Teaching activities:
	(1983-1987) Lecturer (part time) Riga State Secondary School. Lecture courses and laboratory in “Chemical Technology of Silicates”, “General Chemical Technology”.

(1989-1990) Consultant of two diploma thesis of graduate students and supervisor of two graduate students diploma work. Department of Silicate Technology, Riga Technical University.

(1991-1994) Supervisor of candidate for doctor’s degree. Department of Silicate Technology, Riga Technical University.

(1994-1998) Ass.Prof. responsible for lecture courses: ”Sol-Gel Technology”, “Chemistry of Advanced Glasses and Ceramics”, “Investigation methods of Materials”, “Chemistry of High Temperature Substances and Materials”, “General Chemical Technology of Silicates (the last one only for MS program students from abroad). Supervisor of a candidate for doctor’s degree. Department of Silicate Technology, Riga Technical University



	Other activities:
	(1994-1998) Independent expert of cement testing in A/s Broceni and A/B Akmenes Cementas (Lithuania) according to the Contract between Riga Technical University, Latvia and Landesmaterialprüfamt Sachsen-Anhalt, Magdeburg, Germany 

(1995-1996) Vice-Director of Latvian National Certification Centre of Building Materials and Constructions (founded at the Riga Technical University) 

(1998 - ) Expert of the Latvian Technical Standardisation Committee of Building Materials

(1999 - ) Leading Expert of the Building Materials and Constructions Conformity Evaluation Centre (Certification Centre notified by the Goverment of Latvia)



	Ability of Foreign Languages:
	English, Russian - fluent,

Italian - reasonable,

German - poor.


Curriculum vitae
	Name:
	Janis Millers



	Born:
	Auce, Latvia, 09.09.1943



	Education:
	Received Doctor Degree in Chemistry/Analytical Chemistry / - 1992

Received Diploma and Title of Associate Professor /U.S.S.R./ - 1989

Received Candidate of Science Degree in Chemistry /U.S.S.R./ - 1976

A postgraduate course,Riga Polytechnical Institute,Department of Analytical and Inorganic Chemistry - 1972 - 1975

Riga Polytechnical Institute,Faculty of Chemistry - 1961 - 1970;

Received Engineer Degree in Technology of biologically active Compounds



	Work experience:
	1975 - present, Riga Technical University /until 1990 - Riga Polytechnical Institute /, Faculty of Chemical Technology /until 1985 – Faculty of Chemistry /, Department of General Chemistry:

- 1988 - Present, 
ass. professor,

- 1978 - 1988, 
lecturer,

- 1977 - 1978, 
assistant,

- 1975 - 1977,
RPI, Laboratory of Glass and Ceramic, Junior research associate.

- 1994 - 1995    
Visiting Researcher, Emergencies Engineering    Division, Environmental Technology Centre, Environment Canada

- 1970 - 1972
Latvian Branch of Institute of Pure and Fine Chemicals, Junior research associate Three years experience on fuel contaminated sites’ assessment, remediation and contaminated soil and groundwater chemical analyses /Latvian - Canadian Joint Project of Assessment and Remediation of Former Soviet Military Bases in Latvia /



	Scientific activities:
	1996 - 1999 Researhc project Nr. 96 - 0174 “Usage of associations of                                                                          microorganismes  in remediation of contaminated soils “


	Training:
	-
Groundwater Contamination and Remediation courses, University of Toronto, Canada, June 1995

-
English as a Second Language one year course, Advanced level, Ottawa Board of Education, Canada, 1994 – 1995

-
Remediation of Hazardous Waste Sites intensive courses, East Brunswick, New Jersey, U.S.A., 1994

-
Workplace Hazardous Materials Information System.Laboratory Safety, Ottawa, Canada, 1994



	Publications:
	Author and Coauthor of 55 publications

1993 - 1999 - 13 publications and proceedings in Canada, Latvia, Poland, USA and Netherlands on environmental problems.

Created two syllabus for bachelor studies for management and maketing in chemical industry.



	Address:
	6 - 40 Stures st. 

Riga LV- 1055, 

Latvia

phone: 7089621

2 - 464291 ( private )


Curriculum  vitae

	Name, Surname
	Talis Millers



	Birthdate:
	1929.4.01.



	Working place:
	Latvian Academy of Sciences



	Education:
	University of Latvia Faculty of Chemistry (1952)

candidate of technical sciences (1962), Dr.chem. (1992), Professor (1994), Dr.h.c. (1996)



	Experience:
	(1952-1954) factory “Rigips”

since 1955 junior researcher, senior researcher, Head of laboratory (1969), Deputy Director in science (1970), Director (1984-1997) Institute of Inorganic Chemistry Latvian Academy of Sciences.



	Degrees and honours:
	Corresponding member of the Latvian Academy of Sciences (1989), Full member of the Latvian Academy of Sciences (1992)

Vice President of the LAS (1992-1994), President of the LAS (1994-1998), Vice President of the LAS (1998-)



	Research:
	Leading specialist in inorganic chemistry and the plasma chemistry and technology. 



	Publications:
	More than 270 published works. 



	Teaching activities:
	Since 1971 lecturer at the Riga Technical University.

Has been a scientific supervisor for 15 doctoral theses.



	Other activities:
	Member of the Latvian Council of Science, Chairman  (1993-1994)

Member of the Council of Higher Education

Member of the EMRS

Member of European Academy of Science and Arts

Editor-in-chief of the “Latvian Journal of Chemistry”

Awarded the 1st Prize of the USSR Council of Ministers (1976), the State Prize of Latvia(1980)


Curriculum  vitae

	Name Surname:
	Ojārs Neilands



	Born:
	April 8, 1932,  Liepāja, Latvia



	Address:
	Department of Organic Chemistry, Riga Technical University, 14 Azenes str., LV 1048, Rìga, Latvia, tel. 371-7089282. Fax: 371-7901493

E-mail: neilands@ktf.rtu.lv



	Education and scientific qualification:
	1. Secondary school of Liepāja, 1947-1951; 

Latvian State University, Faculty of Chemistry, 1951-1956; 

First scientific degree (candidate of chemical science), Moscow, 1961; 

Second scientific degree (doctor of chemical science), Riga, 1971; Degree equated with Dr. habil. chem.(of Latvian Republic), 1991;

Professor, 1973; 

Corresponding member of Latvian Academy of Sciences, 1989;

Member of Latvian Academy of Sciences, 1992.



	Languages:
	Latvian, Russian, German, English



	Academic positions:


	Latvian State University, Faculty of Chemistry: senior technician, 1956-1958; 

Riga Polytechnical Institute, Faculty of Chemistry: postgraduate student, 1958-1959; 

Instructor, 1959-1961; 

Senior lecturer, 1961-1962; 

Senior research scientist, 1962-1964; 

Assistant Professor and Chairman of the Department of Organic Chemistry, 1964-1972; 

Professor and Chairman of the Department of Organic Chemistey, since 1973 ( since 1990 in Riga Technical University).



	Awards:
	Gustav Vanag’s Award of Academy of Sciences of Latvian SSR, 1978; Latvian SSR State Award, 1980; Honoured Science and Technic Worker of Latvian SSR, 1982; Gustav Vanag’s Memorial Medal, 1991; Solomon Hiller’s Memorial medal, 1992.



	Professional activities:
	Chairman of Habilitation Council H-01 (Organic Chemistry) of Riga Technical University;  Supervisor of 27 Ph.D. students and tutor of 2 worker for a doctor’s degree (second scientific degree)



	Lectureships:
	Organic Chemistry; Theoretical Problems of Organic Chemistry; Analytical methods in Organic Chemistry; Selected Topics of Organic Chemistry; Stereochemistry; Organic Synthesis.



	Text-books:
	Organic Chemistry.-Rìga: Zvaigzne, 1977.-798 p. (in Latvian).

Organic Chemistry.-Moscow: Vsh. shkola, 1990.-751 p. (in Russian).



	Fields of Research:


	Theoretic and synthetic organic chemistry. Synthesis, reactivity and tautomerism of (-dicarbonylcompounds. Elaboration of new synthetic methods using organic compounds of hypervalent iodine. Synthesis and investigation of novel organic materials for electronics and optoelectronics.



	Scientific publications:
	Book:
Structure and tautomeric interconversions of (-dicarbonylcompounds.- Neilands O.Ya. Stradins Ya.P., Silinsh E.A. et al., Riga: Zinatne, 1977.-448 p. (in Russian).

400 publications, 185 abstracts of conferences, 70 inventions USSR.


Curriculum vitae

	Name, surname:
	Jurijs Ozoliņš

	Official address:
	Riga Technical University

Faculty of Material Science and Applied Chemistry 

Azenes St.14

Riga, LV 1048

LATVIA

Phone:  371 7089228

	Private address:
	Dzirciema St. 31 – 65

Riga, LV 1084

LATVIA

	Date of birth:
	September 23, 1952

	Qualifications:
	1992
Riga Technical University (RTU) , Dr. sci. eng. degree

1988
Riga Politehnical Institute (RPI), Diploma of Associate Professor

1984
Candidate of Science in Engineering diploma (RPI)

1976
Diploma of Chemical Engineering, Riga Polytechnical Institute (RPI)

	Work experience:
	From 1988
Associate Professor, Department of Chemical Engineering (DCE), Faculty of Chemical Technology (FCT), RTU

1984 -1988
Senior Lecturer, DCE, Faculty of Chemistry (FC), RPI

1979 -1984
Postgraduate reasearch fellow, DCE, FC, RPI

1976 -1979
Senior Engineer, engineer, DOC, FC, RPI

	Foreign experience:
	1992
3 month visit at Koblenz-Landau University, Germany

1987
10 month internship at Erlangen-Nurnberg University, Germany

1985
Semester at Leningrad Institute of Technology

	Teaching activities
	Lectures and laboratory courses: 

- Hydrodinamics, heat and mass transfer

- Unit proceses of chemical engineering

- Heat exchange processes

- Mass exchange proceses

	Scientific Publications:
	54

	Scientific interests:
	Mass transfer processes, particularily for environment protection

	Professional Acti​vi​ties and Memberships:
	· Member , Latvian Scientists Society 

· Member, Latvian Chemical Society 

	Languages:
	Latvian, Russian, German


Curriculum vitae

	Name, surname:
	Skaidrite Reihmane



	Post:
	Assoc. prof. of Polymer Materials Institute (Chemical Technology Faculty of Riga Technical University (RTU) 



	Birth date:
	February 28, 1945



	Nationality:
	Latvian



	Family status:
	married, 3 children



	Address:
	Institute of Polymer Materials, RTU, Azenes str. 14, Riga,

LV 1048, Latvia

Phone 7089219

Fax 371-790-1460



	Education:
	Dr. ing. (1981),

Engineer chemist-technologist (1968).



	Experience:
	from May 25, 1998, assoc. prof. (RTU),

(1993-1998) lecturer (RTU), 

(1983-1992) senior research associate (RTU),

(1975-1983) research associate (RTU),

(1971-1974) post-graduate (RTU),

(1969-1971) laboratory assistant (RTU)



	Teaching work:
	Lecture courses:


* Textile Chemistry


* Textile Materials Finishing


* Dyeing and Finishing of Textile Materials


* Theory and Technology of Printing 


* Fibre Materials

* Finishing of Fibre Materials


* Textiles - Material Science


* Conservation of Textiles


* Materials Science (laboratory work)



	Directions:
	Textile Materials Finishing

Polymer Composites with Natural Vegetable Fibers



	Publications:
	66 publications and certificates of inventors, for 

example:

	
	1. A.K.Bledzki, S.Reihmane, J.Gassan Thermoplastics Reinforced with Wood Fillers. Polym.- Plast. Technol. Eng., 37(4), 451-468 (1998).

2. J.Kajaks, S.Reihmane, M.Tsiprin Physico-Mechanical Properties of  Composites from Recycled Polyethylene and Linen Yarn Production Waste. Mechanics of Composite Materials, Vol. 34, No 2, p.199-209, (1999).



	Qualification improving:
	University of Kassel (Germany) 1994, 1995, 1996. Lecture (Mercerisation - Method of Natural Vegetable Fibers Modification( (1994).



	Other activities:
	Participation in scientific programme No 96. 003. of the government of Latvia

Participation in formation of Latvia State normative documents on textiles names and their quantitative methods of analysis

Member of Materials Association of  Latvia 

Collaboration with Restoration Association of Latvia

Collaboration with publishing house NORDEN (scientific-technology explanatory dictionary)



	Languages:

	Latvian, Russian, English


Curriculum vitae

	Name:
	Augusts Ruplis

Department of Chemistry, Riga Technical University

1, Kalku Street, LV-1658, Riga, Latvia

Fax: + 371 – 8820094

E-mail: auruplis@acad.latnet.lv


	Scientific and academic qualification:
	Dr. habil. chem. in Physical Chemistry, 1998

Dr. chem. in Physical Chemistry 1992 (under Latvian law)

Cand.of  Chem. Sci.,1967 (under USSR law)

Associated Professor ,1998

Docent 1971 (under USSR law)



	Education:
	Distance Education Course  RTU 1999

Qualification courses for University  level professors (4 month): 1987,1978,1971             

Courses of language (French) , (10 month) : 1972-1973 State University of Leningrad

Postgraduate course in Physical Chemistry : 1960-1964 Riga Polytechnic Institute 

Graduate course in Chemistry: 1954-1959 State University of Latvia, Riga Polytechnic Institute



	Experience:
	Since 1998 
Associated professor with Riga Technical University, Chair of Physical Chemistry, Lecturing Physical and Colloid Chemistry                                                  

1971-1998  
Docent at RTU

1989-1993  
Half-time Associated Professor with Medical Institute of Riga, Department of  Pharmaceutical Chemistry  

1980-1983 
Visiting Professor with  University of  Burundi ( Bujumbura, Republic of Burundi)                                                                                                                       1973-1976 Visiting Professor with Institute of  Hydrocarbons, Oil, and  Chemistry (Boumerdes, Algeria )    

1965-1971 
Lecturer with Riga Polytechnic Institute, Chair of Physical Chemistry, Tutoring Physical and Colloid Chemistry  

1960-1965 
Engineer, Design Office of Chemical Engineering                                   

1959-1960 
Engineer, Superphosphate Plant of Riga                                  



	References:
	1. 
Professor J. Stradins, Dr. Chem. Hab., Academician of Latvian Academia of Sciences,   (Riga, Latvia)   5-4, Terbatas Str., Riga, LV-1050, Latvia, Phone: Riga, 281657

2. Dr. Chem. Yu. Eltekov, Institute of Physical Chemistry, (Moscow, Russia) Dom 23, Korp.1, Kvart. 32, Ivana Babushkina  Str., Moscow, 117292, Russia, Phone: Moscow 1294252



	Special qualifications:
	Fluent Russsian, fluent French, fluent Latvian, English, German 

Computer user`s programs
Sorption Phenomena, History of Chemistry, Distance Education



	Publications:
	78 scientific papers

12  manuals

	
	1. A.Ruplis Study Guide of Distance Education Course “Introduction in Envirnmental Science” , RTU, Riga, 2000, 44 p. (In Latvian) 

2. A.Ruplis, “ Alchemy “, Min. of  Educ., Riga, 1995,  52 p. (in Latvian)

3. A.Ruplis, "Water Purification by Coagulation", RTU, Riga, 1991, 42,  (in Russian)

4. U.Alksnis, Z. Kļaviņš, P. Kūka and A. Ruplis "Textbook of Physical and Colloid Chemistry", Zvaigzne, Riga, 1990, 425 (in Latvian)                 

5. A.Ruplis, "The Phase Rule", University of Burundi, Bujumbura, 1981, 38, (in French)


Curriculum vitae
	Name:
	Gaida Maruta Sedmale



	Born:
	in 1936, Latvia 




	Private address:
	Salgales str. 5, Riga LV 1029, Latvia 



	Office:
	Azenes str. 14/24, Riga LV 1048. Latvia



	Education:
	1953-58
- Mc.sc., Latvian State University

1971
- Dr. sc. ing., Riga Technical University, 

1989
-
Dr. h.sc. ing, Sankt - Petersburg Technical University, Russia 

1992 
- Dr.h.chem, Riga Technical University



	Experience:
	1958-61
Laboratory chief (manager) at  porcelain works (factory)
1961-71
Junior scientific associate  in the laboratory of glass and ceramics (department of glass and ceramics) at the Faculty of Chemical Technology of Riga Technical  University 

1971-88
Senior scientific associate in the laboratory of glass and ceramics (department of glass and ceramics)  at the Faculty of Chemical Technology of the Riga Technical  University 

1970-88
Supervisor of 4 Ph. D. students and 20 (master degree) students.

1989-90
Leading scientific researcher  in the laboratory of glass and ceramics (department of glass and ceramics) at the Faculty of Chemical Technology of Riga Technical  University. Main research area glass and ceramics

1990-92
docent (assistant professor). Lecture course - Chemistry of ceramics and ceramic technology

since1992
professor,  lecture course - “Chemistry and technology of ceramics” “New heat-resistant ceramic material’s chemistry and technology”

1992-93
supervisor (chief) of state financed scientific program “ Anticorrosive glassy coatings  on metals and alloys “

1993-95
work (development) on theme” Latvian clays for building ceramic”. Financed by “Volkswagenstifftung”(Germany), Project manager Dr. V. Shvinka

1993-95
work on State financed scientific program (project) “New construction functional materials for optoelectronic communication systems,” Project manager Prof.U.Sedmalis

1995-98
work on State financed scientific program (project) “Latvian raw materials and their application,” Project manager Prof. U. Sedmalis

1995-98
work on State financed program (project) “Theoretical basis for functional ceramic and glass materials and coating technology” Project manager Prof. U. Sedmalis

1989-98
supervisor of one Ph.D,  two masters  degree students in Silicate in heat resistant non metallic  materials chemistry and technology Participation in 25 all-union (ex-USSR) and International congresses and conferences with presentations(reports).



	Improvement proffesional skills:
	1998 (1week)
California State University, depart. of chemical engineering(USA)

1997 (1week)
Maastriht, Porcelain factory of Maastriht (the Netherlands)

1996 (2month)
Technical University of Denmark, depart.of chemical engineering Porcelain factory of Denmark’s  kingdom

1992 - 1996
(1-2 month every year) - University of Erlangen -Nurenberg, Institute of Materials Science(Germany)

1989 ( 2 month)
Technical University of Leningrad( Sankt-Petersburg, Russia)



	Professional councils and societies:


	-member of Riga Technical University Council of habilitation and promotion

-member of Latvian Chemical Society

-member of Latvian Scientist Society

-member of High School Professor’s association

-member of Materials Science Society

-member of American Ceramic Society




Curriculum vitae

	Name:
	Professor Uldis Sedmalis 
Dr.habil.chem., Director of Institute of Silicate Materials

Institute of Silicate Materials, Riga Technical University



	Addresses:
	Azenes Str. 14/24, Riga, LV 1048

Phone: 7089266

Fax.: 7901460

E-mail: SMI@ktf.rtu.lv


	Interests:
	· Chemistry and Technology of Phosphate and Silicate Glass(y) and Glasscrystalline Materials

· Ceramics and Binding Materials Produced using Mineral Raw Materials of Latvia

· Formation Order of Crystalline Phases in Multicomponent Systems

· Crystallography and Mineralogy

· Mineral, Chemical and Technological Terminology of High Temperature Silicate Inorganic Materials



	Languages:
	Latvian, Russian, German



	Education:
	· University of Latvia (Faculty of Chemistry) cum laude, 1956

· Dr.ing. (Candidate of Science in former USSR), Riga Polytechnical Institute , Latvia, 1965

· Dr.habil.ing. (Doctor of Science in former USSR), Minsk Polytechnical Institute, Byelorussia, 1972

· Dr.habil.chem., Riga Technical University, Latvia, 1992



	Experience:
	· Post Graduate, Faculty of Chemistry, Riga Polytechnical institute, 1962-1964

· Junior and Senior Researcher, Lecturer, Faculty of Chemistry, Riga Polytechnical Institute, 1962-1966

· Assistant Professor, Faculty of Chemistry, Riga Polytechnical Institute, 1966-1975

· Professor, Faculty of Chemical Technology, Riga Technical University, 1975-

· Head of Chair of Silicate Technology, Faculty of Chemical Technology, Riga Technical University, 1980-

· Director of Institute of Silicate Materials, 1994-

· Leader of 18 Dr.ing. Research Works (Dissertation Thesis), Riga Polytechnical Institute, Riga Technical University, 1972-

· Scientific Adviser of 2 Dr.habil.ing. Research Works (Dissertation Thesis), Riga Polytechnical Institute, 1986-1989



	Honors and Awards:
	· Corresponding Member, Latvian Academy of Sciences, 1990-1992

· Full member, Latvian Academy of Sciences, 1992-

· The Latvian Republic (than LSSR) State Premium, 1977

· The Society “Knowledges” (former USSR) Vavilov Medal, Moscow, 1983

· Honoured Science and Technics Worker of Latvian Republic (than LSSR), 1987

· The Latvian Republic (than LSSR) Ministers Councils Premium, 1988



	Professional Activities and Memberships:
	· Member, International Society of Crystallographs

· Council Member, Association of Baltic Materials Research Societies, 1994-

· Board Member, Society of Latvian Chemists, 1990-

· Board Member, Association of Latvian Building Materials Producers, 1997-

· Editor-in-chief, Research Papers “Inorganic Glasses, Coatings and Materials”, 1980-

· Board Member, Russian Ceramic Society, 1990-

· Member, Latvian Council of Science Expert Committee for “Scientific Foundations of Technologies”, 1992-

· Council Member, Habilitation CommittIe, Riga Technical University, 1990-



	Courses:


	· Crystalline Structure of Inorganic Materials, Riga Polytechnical Institute, 1965-1970

· Crystallography, Riga Polytechnical Institute, Riga Technical University, 1965-

· Mineralogy and Petrography, Riga Polytechnical Institute, Riga Technical University, 1965-

· Chemistry of Building Materials, Riga Technical University, 1996-



	Research Projects:


	· U.Sedmalis (Head of Project). Development of physicochemical foundation for producing of magnesium cement, facing and refractory materials and magnesium soluble salts using carbonate rocks of Latvia, Latvian Council of Science (1994-1996)

· U.Sedmalis (Head of Project). Mineral raw materials of Latvia and their use, Latvian Council of Science (1995-    ).

· U.Sedmalis (Head of Project). Theoretical base of functional ceramics and glass(y) materials and coatings technologies, Latvian Council of Science (1992-     ).




Curriculum vitae

	Name:
	Janina Setina

Born 1946,Latvia



	Addresses:
	Home address:
Andromedas gatve 12-59

  
Riga, LV-1084, Latvia

Office address:
Riga Technical University

  
Institute of Silicate Materials

  
Azenes Str.14, Riga-1048, Latvia

  
Phone: +371-7089257

  
Fax: +371-7 901460

  
E-mail: juris@ktf.rtu.lv



	Academic training:


	1964-1969
Politechnical Institute Riga

                  
Faculty of Chemistry

                  
speciality-engineer-technologist

1972-1975 
Post-graduate courses , Politechnical Institute Riga

                  
Department of Silicate Technology

1977         
Candidate of technical science, thesis on subject  (Easily melting fluorine containing phosphate glasses and coatings on their base( Polytechnical Institute Riga

1992 
Dr. sc. ing. Riga Technical University

1996 
Practical Training Course ‘Laboratory testing of non-metallic raw materials and products’, UNIDO-Czech Republic Joint Programme, Pilsen

1997    
Individual Tempus Phare programme, Jena, Germany



	Work expierence:
	1969-1972
Glassfactory “Sarkandaugava” engineer-technologist

1975-1978
Junior researcher, Department of Silicate Technology, Polytechnical Institute Riga

1978-1992
Senior researcher,  Department of Silicate Technology, Polytechnical Institute Riga

1992 to date -
leader researcher, Institute of Silicate Materials, Riga Technical University                   field of research: technology of silicates and high - melting  nonmetallic materials

1992 
Asst. Professor Riga Technical University,  Department of Silicate Technology speciality - technology of glass and glassy materials; Department of All- and inorganic Chemistry; speciality - inorganic chemistry

1993 to date 
team member, (The new construction and functional materials for optical electronical communication systems(. Project funded by the Latvian Concil of Science

1994 to date
team member, program  (Higher  education  and  science integration  and practically oriented research program(, specifically (High temperature substance and material chemistry and technology(
1995 to date
team member program (Mineral deposits of Latvia and their use‘

1985, 1989
Scientific secretary of the All-Union Conferences (Structure, properties and applications of phosphate, fluoride and chalchonide glasses(
1983 to date
scientific secretary of the editorial board of the scientific annual  (Inorganic glasses, coatings and materials(
1975-1998
Head for more than  20 student’s diploma thesis. Supervisor for 4 post-graduate students 

1996
Member of Organizing Committee of International Conferene ‘Advanced Optical Materials and Devices’, Riga, 1996 

1996 to date
team  member grant ‘Theoretical  foundation  on  the  technologies  of functional ceramic  and  glass  materials  and  coatings’



	Publications and conferences, meetings etc.


	1995
3rd Conference European Society of Glass Science and Technology (ESG) ‘Fundamentals of Glass Science and Technology’, Wurzburg, Gemany. 4th International Conference ‘ Advances in Fusion and Processing of Glass’, Wurzburg, Germany; financial suppot from Germany Society of Glass Technology

1995
40th International Symposium  ‘ Optics ,Imaging and Instrumentation’, SPIE’s, San Diego, USA. Participated with exhibit in Technical exhibition

1995
17 th International Congress on Glass, Beijing, China; financial support from Chinese Ceramic Society and Soros Found, Latvia

1995
14th Conference ‘Construction and manufacture technology of products of non-metalic materials’, Obninsk, Russia   

19961
International Symposium on Glass Problems, Istanbul, Turkey Soros Found, Latvia travel grant

1997
4th Conference European Society of Glass Science and Technology (ESG) ‘Fundamentals of Glass Science and Technology’, V(xj(, Sweden

1998
18th International Congress on Glass, San Francisko, USA Soros Found , Latvia and American Ceramic Society travel grant

1998
6th Otto-Schott International Colloquium, Jena, Germany 



	Professional memberships:
	1990
Member of Latvian Chemestry Society

1991
Member of Latvian Scientists Society

1994
Member of the International Society for Optical Engineering (SPIE’s) Baltic  Commission

1997
Member of the American Ceramic Society




Curriculum vitae

	Name:
	Andrejs Skagers

	Birthdate:
	August  3 , 1940

	Place of birth:
	Dzelzava, District Madona , Latvia

	Languages: 
	Latvian, Russian, English, German (Semi)

	Present position:
	Professor, Head of Department of Oral and Maxillofacial Surgery Institute of Stomatology Medical Academy of Latvia (AML)

	Identity no:
	030840 – 11528



	Education:
	Riga Medical Institute, Faculty of Medicine 1958 – 1964;  

Alma - Ata Institute of Postgraduate medical training (Traumatology and Orthopedics) 1965  (4 months);

Central Institute of Postgraduate medical training (1968), Moscow 

(Orthopedics and Rehabilitation (2 months) and 1975 (2 months);

Bakulev Institute of Cardio - vascular surgery 1973, Moscow (Vascular surgery) (1 month);

Central Institute of Stomatology Moscow 1978, (Maxillofacial Surgery) (1 month);

USSR Oncological Center 1978, Moscow (Head and neck oncology) (2 weeks);

Moscow Institute of Cosmetology 1978 , (Cosmetic surgery) (2 weeks);

Moscow Medical Stomatological Institute 1981 (3 weeks) (Surgical stomatology) 1989 (2 weeks);

Central Institute of Postgraduate  medical training 1989 (3 weeks), Moscow (Course in Riga - Maxillofacial Reconstructive Surgery); 

Latvian LASER Center (LASER surgery) 1989;

AO - International, Davos, Switzerland 1992 (Maxillofacial Trauma and Orthognatic Surgery)  (10 days);

University of Wales, Dental School, 1993

Cardiff and Wales center of Maxillofacial and Plastic Surgery (Oral and Maxillofacial Surgery)  (1 month);

Clinical epidemiology 1 week, Karolinska Institut, nov. 1998.



	Research contrubutions :
	1. Individual peculiarities of regenerations potency in diaphiseal fractures of long tubular bones – 1970 – 1975, MS – 1975, Riga.

2. Vascular – regeneration‘s complex and possibilities of its optimisation in damages of maxillofacial region – 1977 – 1986, Ph.D. (Dr.med.sc.) – SanctPetersburg, 1986, nostrification as Dr.habil.med. Riga, 1993.

3. Biomaterials in maxillofacial surgery, since 1992 (TEMPUS JEP 4962) – Development of educational systems in bioengineering biomechanics and biomaterials for substitutions of damaged biological tissues); grants of Latvian Science council



	Hospital appointments :
	Staff, General surgeon – Kimpersai mines hospital, District Aktjubinsk, Kazahstan 1964 – 1967

Staff, Traumatology and Orthopedics - 1967 – 1977,

2nd Riga clinical hospital (1971 – 1977 Head of the Department)

Attending Staff, Health Center „ Jaundubulti „ Plastic Surgery – 1991-present

Attending Staff, Hospital „ Bikur-Holim „ Riga, Plastic Surgery – 1994

	Faculty appointments:
	Assistant Professor, Department of Surgical Stomatology Faculty of Stomatology Riga Medical Institute 1977 – 1978

Head of Department of Surgical Stomatology RMI 1978 – 1992

Professor of Department of Surgical Stomatology Faculty of Stomatology RMI 1986 – 1992

Professor, Head of Department of Oral and Maxillofacial Surgery Faculty of Stomatology AML – 1992-present

Director of Bachelor study programm of Stomatology, University of Latvia 1992 – 1995

Visiting professor University of Wales, College of Medicine, Dental School 1993

Visiting lecturer – Riga Technical University – Biomaterials for plastic surgery, since 1997.



	Speciality examinations :


	Traumatology – orthopedics
1st category

1970





Highest category
1975

Surgical stomatology

Highest category
1992

Plastic Surgery  -  License



1991, 



     certificate 



1994

Dentistry  -  Certificat




1993, 1998

Sertification : Plastic Surgery 



1994 

Oral and Maxillofacial Surgery, certificate -

1995



	Speciality organizations:
	Latvian Scientific Society of Stomatologists (Member of Board, secretary) 1978-present 

Latvian Scientific Society of Traumatologists and Orthopedists – 1968 – 1978

Latvian Scientific Society of Surgeons (Member of Board) – 1977 – 1991

International Association of Oral and Maxillofacial Surgery – 1988 – 1992;

since 1997 (affiliated member)

Baltic Association for Maxillofacial and Plastic Surgery (President 1990 – 1993; Vicepresident 1993 – present)

Latvian Physicians Society, Certification board for Maxillofacial and Plastic Surgery (Vice – chairman) 1994 – present

Senate of Latvian Medical Academy (Vice – chairman) 1993 – present

Latvian Medical Academy Council for Promotion and Habilitation in Stomatology specialities 1992 – present, chairman, surgical specialities

TEMPUS JEP 4962 (Member of board) – 1992 – 1995; Latvian Society of Material research, since 1997;

European Association for Cranio-Maxillo-Facial Surgery, active member since 1997


Curriculum vitae

	Name:
	Professor Andris Strakovs
Head of Department of Chemistry and Technology  

of  Biological Active Compounds



	Addresses:
	Riga Technical University

Azenes iela 14/24

Riga, LV-1048

Latvia

Phone: +371 7089221

Fax:     +371 7 901 461



	Interests:
	· Organic Chemistry

· Chemistry of N-Heterocycles

· Chemistry of Cyclic 1,3-dicarbonyl compounds

· Medical Chemistry

· Antihistaminic Substances



	Languages:
	Latvian, Russian, German



	Education:
	· University of Latvia (Faculty of Chemistry), 1957

· Dr.chem. (Candidate of Science in former USSR), Latvian Academy of Sciences, 1962

· Dr.habil.chem. (Doctor of Science in former USSR), Latvian Academy of Sciences, 1975



	Experience:
	· Lecturer, Daugavpils Pedagogical University, 1957-1959

· Doctorant, Riga Technical University, 1959-1961

· Lecturer, Assistant Professor, Professor, Riga Technical University, 1961-

· Pro-rector for Science, Riga Technical University, 1974-1985

· Head of Department of Organic Synthesis and Biotechnology, Riga Technical University, 1990-1998.

· Head of Department of Chemistry and Technology  of  Biological Active Compounds, since 1998.



	Honors and Awards:
	· Corresponding Member, Latvian Academy of Sciences, 1992-1995

· Full Member, Latvian Academy of Sciences, since 1995.


	Courses:


	· Chemistry and Technology of  Pharmacy

· Pesticides

· Chemistry and Technology of Biologically Active Compounds

· Medical Chemistry

· Chemistry and Technology of Fine Organic Synthesis 



	Research Projects:


	· A.Strakovs (Head of Project). The synthesis and properties of azoles, azines and azepines in connection with 2-acyl-1,3-cyclandiones. Latvian Council of Science (1997-2000).

· A.Strakovs (Head of Project). The synthesis of blocators of histamine H2- and H3-receptors (Latvian Council of Science (1997-2000).

· A.Strakovs, F.Avotinsh (Head of Project). The integrated intermediates for synthesis of quinazoline. Latvian Council of Science) (1997-2000). 




Curriculum vitae

	Name:
	Shcherbaks Valdemars (Ščerbaks Valdemārs)



	Date of Birth:
	February 28, 1945



	Nationality:
	Latvian



	Civil Status:
	Married (daughter 1982)



	Education:
	· Process Control and Simulation Course (1998), Helsinki University of Technology (MatLab & Simulink) 

· Pulp and Paper Technology Course (1996), Helsinki University of Technology 


· Chemical Engineering Simulation & Modeling Course (1984), Moscow Mendeleev’s Institute of Chemical Technology

· Postgraduate Course (1979 - 1982), Riga Polytechnic Institute (since 1991 – named as Riga Technical University), Chem.-Tech. Dept. 

· Graduate Course (1962 - 1971), Riga Polytechnic Institute

· Graduated: Dipl. Eng. (design engineer for chemical industry)



	Language:
	Latvian (mother tongue) Russian English

	Other Skills:
	· Microsoft Office (Word, Excell, PowerPoint) and in different kind of specific software (MAX, Matlab, Simulink, VisualBasic, Java (beginner), etc.)

· Driving license since 1977

· Accouter (self-taught) 1997



	Membership of professional Bodies:
	Member of Pulp and Paper Association

	Present Position:
	Project Manager Latvian Environmental Investment Fund Associated professor Chem.-Tech. Dept., Riga Technical University



	Years within the RTU:


	30

	Key Qualifications:
	Assoc. Profesor

Lecturing: - Unit Operation; - Plant Design; Process Modeling and Simulation; - Software Application in Process Design; - Membrane Separation; -Automatization. 



	Scientific Work:
	more as 80th publications
23 Dipl. Eng. thesis science completed under my scientific leadership;

6 Bc. Sc. thesis completed under my scientific leadership;

7 Ms. Sc. thesis completed under my scientific leadership;

4 doctor thesis in membrane science completed under my scientific

leadership: 1986 –1989; 1988 –1992; 1992 – 1994; 1996-1999. 



	Practical Activities:
	· Research Engineers (from Latvian Academy of Science in  biochemical factory designs and starts time) 1971 - 1975;

· Project Chief Engineer (pilot plant for peat hydrolysis) 1978 - 1979;

· Leader of 8 Grants (with RTU) 1980 – 1997;

· Lecturing for Latvian industrial specialists: Application of Membrane Separation in Laboratory works and Industry, 1992, 1993, 1995 – 1998;

· Lecturing for “Linkage Program” students in Helsinki University   of Technology: Membrane Separation in Latvia and World,  1996, 1998;

· Project Manager with Latvian Environmental Investment Fund.



	Adresses:
	Office: Riga Technical University
Home:
27/29 Valdemara St. N84


Chem. Eng. Department

Riga, LV 1010

     
14/24 Azenes St.


LATVIA


Riga, LV 1048, LATVIA

mob. 9247048

Phone 
371+7612103                 

371+7338919

E-mail
valdis@ktf.rtu.lv                    

scerbaks@mbox.riga.lv




Curriculum  vitae

	Surname, Name:
	Shvinka Ruta



	Birth date:
	19th April, 1940



	Office:
	RigaTechnical University, Faculty of Chemical Technology, 

Institute of Silicate Materials



	Occupation:
	Docent (Associate Professor)



	Education:
	Secondary school (1958), higher ed. - engineer (Riga Politechnical Institute, 1963), Dr.ing.sc. (1969)



	Scientifical  work:
	Postgraduate student (1965-1968), associate researcher (1969-1970), senior researcher (1970-1981)



	Directions of scientifical  work:
	· physical, chemical and ceramics properties of Latvian clays,

· chemistry of solid materials,

· synthesis of glass lazier materials,

· environmental chemistry - purification of waste water and binding of heavy metal ions



	Scientifical training: 
	· St. Petersburg Technological Institute (1983)

· Fridrich- Alexander University Erlangen-Nuerenberg, Germany (1995, 1998)



	Participation in the international conferences in last years:
	· Nordic Ceramics( 96, Porsgruna, Norway (1996)

· Euroceramics( 96, Veszprema, Hungary  (1996)

· Interim meeting of the working group “Glass, Ceramics and Related materials” Vantaa, Finland (1998)



	Study work:
	Docent (Associate Professor, since 1981),

· PHARE stipendium for the training of course “Glass, ceramics, china (material science)” for speciality “Restoration and conservation of stone materials” (bachelor(s study progr.) - 1997, 2 months, Germany

· PHARE stipendium for the training of course “The problems of long life of silicate and high - temperature materials” - 1999, 2 months, Germany

· Since 1981 prepared and teached disciplines:

- Crystallography and crystallchemistry,

- Physics and chemistry of solid state,

- General silicate technology,

- Raw materials of silicate technology,

- Special analyses course of silicate materials,

- Recycling of industrial waste in silicate technology,

- Crystallchemistry of biological tissue and their substitute.

Leader of   36 diploma works for engineers,


5 bachelor(s works,


1 master(s work,


1 doctor(s work.



	Ability:
	works with PC (Word, Excel)

know Latvian, Russian, German and English



	Publications:
	51 publications,

 5 licences, 

 1 textbook “Chemistry and Technology of Silicate Materials” , Riga, 1997.- 192 p.



	Home address:
	Atgazenes str. 1-4, Riga, LV - 1004, Latvia,

Phone 7610300



	Office address:
	Azenes str. 14/24, Riga, LV - 1048, Latvia,

Phone 7089211, e-mail: svinka@ktf.rtu.lv




Curriculum vitae

	Surname, Name:
	Shvinka Visvaldis



	Birth date:
	24th February 1940



	Office:
	Riga Technical University, Faculty of Chemical Technolology Institute of Silicate Materials



	Occupation:
	Assistent Professor



	Education
	Secondary special education (Riga politechnical scool 1958), higher ed. - engineer (Riga Politechnical Institute, 1963), Dr.ing.sc. (1977), Dr.hab.ing.sc. (1998).



	Scientifical work:
	Postgraduate student (1968-1971), researcher (1971 - 1983), senior researcher (1983-1990), leader researcher (1990-1993)



	Directions of scientifical work:
	- 
physical, chemical and ceramical properties of Latvian clays, 

- 
stone ware from native raw materials,

- 
porous ceramic materials (pottery, heavy ceramics),

- 
environment chemistry - purification of waste water and binding of heavy metal ions,

- 
improvement of quality of Latvian sands



	Scientifical training:
	-
Institute of Colloidal Chemistry and Chemistry of Water, the Ukraine (1978),

-
Fridrich-Alexander University Erlangen-Nuerenber, Germany (1993-1998, 3 month every year)



	Another significant experience:
	-
the head of projekt “Latvian raw materials for the production of thermal insulating building ceramics” with financial support of Volkswagen foundation, Germany (1993-1996),

-
the head of projekt “ Dense ceramics materials from Latvian raw materials” with financial support of Volkswagen foundation, Germany (1997-1999), 

-
the head of draft contracts with enterprise “Latvijas keramika” (1970- 1994),

-
the head of draft contract with Glass fiber factory Valmiera  “Purification of waste water” (1988-1989),

-
co-operation and adviser to ceramic factories in Latvia,

-
co-operation with German companies Gumbmann, Liapor, Boral, Schultheiss, Walter, Zschimmer ( Schwarz



	Another activities:
	-
member of German Ceramic Society

-
fellow of the Counsil of the European Ceramic Society,

-
member of Latvian Material Research Society



	Study work
	docent (Associate Professor, 1990). Prepared and teached disciplines:

-
Technology of ceramic materials (bachelor’s study progr.),

-
Equipment of ceramic technology (bachelor’s study progr.),

-
Chemistry and technology of ceramics (master’s study progr.),

-
Problems of longevity of silicate and high-temperature materials (master’s study progr.).

-
leader of
32 diploma works for engineers,



5 bachelor’s works, 



1 master’s work, 



3 doktor’s works.



	Ability:
	-
works with PC (Word, Excel)

-
know Latvian, Russian and German



	Publications:
	41 scientifical publications (without abstracts of conferences and  popular science publications), 17 licences, 4 Latvian patents 1 Textbook “Chemistry and Technology of Silicate materials” Riga. 1997.- 192 P.



	Home adres:s

	Atgazenes str. 1-4, Riga LV 1004, Latvia. Phone 7610300



	Office adress:
	Azenes str. 14/24, Riga LV 1048. Phone 7089211, 

E-Mail: svinka@ktf.rtu.lv









Curriculum  vitae

	Name:
	Professor Sergey Trusov



	Born:
	July 22, 1946.



	Addresses:
	Faculty of Chemical Technology

Riga Technical University

Azenes 14/24 – 351, Riga, Latvia, LV – 1048



	Languages:
	Latvian, English, Russian



	Education, Scientific Qualification and Academic Positions:
	· Riga Politechnical Institute, Faculty of Chemistry (1964 – 1969)

· Research scientist, RPI (1973 – 1979)

· Senior lecturer, RPI, Faculty of Chemistry (1979 – 1982)

· Associated professor, RPI, Faculty of Chemical Technology (1982 – 1986)

· Professor, RPI/RTU, Faculty of Chemical Technology (1987 – present) 

· The degree Dr. habil. chem. (1985)



	Lectureships:
	· Physical Chemistry, RPI/RTU, 1979 – present 
· Kinetics and Catalysis, RPI/RTU, 1979 – present


	Fields of Research:


	· Physical Chemistry

· Catalyzed oxidation of organic compounds  by oxygen



	Professional Activities and Memberships:


	· Member of Latvian Chemical Society

· Member of American Chemical Society

· Member of RTU Doctor Habil. Council H-01

· Latvian Catalytic Club Vice – president 



	Publications:


	Published 137 scientific papers, including:

1. S. Trusov. Cobaltous – Bromide Catalyst: New Synthetic Possibilities // II World Congress and 

2. IV European Workshop Meeting “New developments in selective oxidation”, 1993, Benalmadena, Spain. Preprints.

3. A.Levina, S. Trusov. Nitrious acid – catalysed oxidation of alcohols by oxygen in strongly acidic aqueous sollutions // Journ. of Molecular Catalysis, 88, 1994, p. 121 – 123.

4. Н. А. Боровко, С. С. Чёрная, С. Р. Трусов. Каталитическое окисление производных Д – глюкозы кислородом в щелоч​ных растворах в присутствии медь – фенантролиновых комплексов. ЖПХ. 1999, т.72, вып.11, с.1842 – 1846. 


Curriculum  vitae

	Name:
	Velta  Tupureina



	Title:
	Associate Professor at Institute  of  Polymer  Materials  of  Riga Technical 
University (RTU).



	Birthdate:
	1937. 01.03.



	Education:
	Technician  (1955), Engineer  (1962), Master Chem.Eng. (1993).



	Experience:
	Laboratory assistant (1955-1960), engineer (1960 - 1962), laboratory assistant, assistant at Polymer Technology Dept., RTU (1962-1965), 

Senior lecturer  (1965-1990),

Correspondence post-graduate stud. (1975-1978),

Associate  professor (1990),

Director at Material Science Studies Dept. (1999)



	Teaching activities:
	Lecture courses:

- Plastics Technology,

- Methods of Investigation of Polymers,

- Biopolymers and Technology



	Research:
	New biodegradable polymer composites and technology of their manufacturing and processing



	Visiting research:
	Institute of  Materials Structure, Madrid  (1994, 1996)



	Other activities:
	Member of Presidium of  Latvian  Chemical Society. Member of  the Council  of  the  FCT Member of Latvian Material Researh Society



	Publications:
	6 sertificates of inventor  (Latvia, USSR), more than 70 published works, among them:

1. Dielectric Relaxation of Poly--hydroxybutyrate Relating to Microstructure (with I.Šics, M.Kalnins, T.Ezquerra, F.J.Balta-Calleja). J.Macromol.Sci.-Phys., B37(6), 851-862 (1998).
2. Production technology and properties of piezoelectric composite thick films (with I.Āboltiņa, M.Kalniņš, A.Dzene, L.Timma). Latvian Journal of Chemistry, N 5-6, 115-122 (1995).
3. Some Properties of Biocompatible Poly--hydroxybutyrate Biopolymer Membranes (with T.Filatova, D.Strode, R.Bendere, A.Dzene, L.Savenkova). Proceedings of the Latvian Academy of Sciences, B, N 4, 428-434 (1993).


	Adresses:
	official:

Riga Technical University

Institute of Polymer Materials

14, Azenes street 

LV  1048,  Riga 

LATVIA

(  371-7089219

home:

39 , Juglas street, Apt. 41

LV 1064,  Riga

LATVIA

(  371-2527065


Curriculum vitae

	Name:
	Maris Utinans



	Affiliation and official address:


	Eaculty of Chemical technology, Riga Technical University.  

Azenes str. 14, LV-1048, Riga, Latvia



	Date and place of birth:
	Born   11 December 1961,  Liepajas region, Latvia.

	Nationality:
	Latvian



	Education (degrees, dates, universities):
	Riga Polytechnical Institute, Faculty of Chemistry, 1985. First scientific degree (candidate of Chemical sciences), Riga, 1990. First scientific degree equated with Dr.Chem. (of Latvian Republic), 1993.



	Carerr/Emploument (emplouers, positions, dates):
	Riga Polytechnical Institute (since 1990 Riga Technical University), Faculty of Chemistry: Laboratory assistant 1982-1985. Postgraduate student 1985-1988. Junior research associate 1988-1990. Senior research associate 1990-1993. Assistant professor, since 1993-1998. Associated professor, since 1998.



	Specialization:
	· main field: Theoretic organic chemistry and organic synthesis. 

· other field: Computational chemistry. 

· current research interests: Synthesis of surface  active compounds for the Langmuir-Blodgett films. Chemistry of quinones and their heterocyclic derivatives. Intramolecular charge transfer in organic compounds.  Non-linear optical effects in organic compounds.



	Membership of professional Societies:
	Latvian Society of Chemists, Latvian society of Scientists



	Number of papers in refereed journals:


	17

	Number of communications to scientific meetings: 
	18


Curriculim vitae

	Name:
	Janis Vaivads



	Addresses:
	Technical University Riga

Department of General and Inorganic Chemistry

Azenes iela T 4/24, Riga, L V 1048, Latvia

Tel. 00-37T-7089258, Fax 00-379-7909460

Private: Vestienas iela 45, Rīga, L V 1035, Latvia

Tel. 00-371-7249 906



	Nationality:
	Latvian



	Age:
	55



	Place of Birth:
	Riga



	Education:
	Riga Technical University, 1961-1969

Faculty of Chemical Technology Dr. Sc. Ing. of Silicate Materials 1978



	Professional experience:
	Enterprise VEF, Riga 1961-1962

Chemist at the Galvanic Plant

Riga Technical University, 1969 to Present

Faculty of Chemical Technology

Engineer, Research Assistant, Senior Research Assistant"

Doctor of High-Temperature Material Science,

Docent, Lecturer for :


Physical Chemistry of High-Temperature Materials;


Computer Application and Mathematical Methods in Production Managing ;


Basic Principles of the Advanced Material Technology ;


Restoration Methods for Materials ;


General and Inorganic Chemistry ;


Industrial Inorganic Chemistry

The Experimental Technological Plant Anti-Corrosion, 1989 -1993

Riga - Salaspils

Technologist



	Additional professional activities:
	Qualification at the Friedrich-Schiller-University 1980 –1981 Jena, Germany,10 Months

Scientific Work at the Friedrich-Alexander-University 1993 to Present

Erangen-Nürnberg, Germany,

Institute of Material Science III,

Scientific and Technological Cooperation Project Between

Germany and Latvia, IB-BMBF-DLR Code X092.1,

Project Responsible in Latvia



	Languages:
	Latvian, Russian, German - Fluently, Basic Knowledge in English


Curriculum vitae

	Name:
	Assoc. Professor Sarma Valtere



	Born:
	December 14, 1936 in Riga, Latvia


	Addresses:
	Faculty of Chemical Technology

Riga Technical University

Azenes iela 14

Riga, LV - 1048

LATVIA

Phone:
(371)-9294987

Fax:
(371)-782 0094 

E-mail: svaltere@acad.latnet.lv


	Languages:
	Latvian, English, Russian



	Education and Scientific Qualification:


	1. 2nd Secondary School of Riga (1950-1954)
2. Riga Politechnical Institute (Faculty of Chemistry) 1959

3. Candidate of Chemical Sciences, Riga Politechnical Institute, 1968

4. Senior research scientist, Riga Politechnical Institute, 1972

5. Associated professor, Riga Politechnical Institute, 1985

6. The degree Cand. chem. sci. was equated to Dr. chem., Riga Technical University, 1992



	Academic Positions:
	1. Junior researcher, senior researcher, senior lecturer Faculty of Chemistry, Riga Politechnical Institute (RPI), 1968 - 1983

2. Dean, Department of Postgraduate Education, Riga Technical University (RTU), 1990 - 1996

3. Associated Professor, of the Department of Inorganic, Analitical and Physical Chemistry, Faculty of Chemical Technology, Riga Technical University (In 1990 the name of Riga Politechnical Institute is changed to the Riga Technical University), 1983 - present



	Lectureships:
	1. Physical Chemistry, RPI, 1985 - 1987

2. Water Chemistry and Microbiology, RPI/RTU, 1986 - present 

3. Colloidal Chemistry, RPI/RTU, 1986 - 1996

4. Ecology and Environmental Protection, RPI/RTU, 1987 - present

5. Environmental Engineering RTU, 1997 - present

6. Environmental Chemistry, RTU, 1996 – present (2 published text-books)



	Professional Activities and Memberships:
	1. Member of Federation of European Chemical Societies (FECS), 1997 - present

2. Member of Latvian Chemical Society, 1994 - present

3. Member of the Board of Association for Waste Management of Latvia, 1996 - present 

4. Member of Council of Environmental Scientists of Latvia, 1994 - present

5. Member of Technical Committee of Environmental Quality Management (ISO/IEC St. 14001), 1996 – present



	Fields of Research:
	1. Physical Chemistry

2. Instrumental investigation of organic compounds

3. Ecology

4. Environmental Engineering

5. Waste water treatment processes. Assessment and remediation of polluted soils and     waterbodies.

6. Metodology of Environmental Education

Published over 100 scientific papers including the monography: 

O.Neilands, J.Stradins, E.Silins, D.Balode, S.Valtere, V.Kadysh, S.Kalnina, V.Kampars, I.Mazeika, L.Taure. Structure and tautomerism of SYMBOL 98 \f "Symbol"-dicarbonyl compounds (In Russian). Riga: Zinatne, 1976, 448 p.



	International projects:
	Project manager of the Canadian-Latvian project Remediation of former Soviet military bases in Latvia, 1994 - 1997

Coordinator/tutor of the international project The Baltic University courses The Baltic Sea environment and A Sustainable Baltic region, 1993 - present
Local expert of the Danish-Latvian project Capacity building for cleaner technology in Latvia, 1996 - present

Expert/teacher of the international project The Sea and the cities, 1996 - present

Expert of the UK-Lithuania-Latvia project Agriculture and pollution: environmental problems and practical solutions, 1998 - present




Curriculum vitae

	Name:
	Professor Raimonds Valters



	Born:
	May 27, 1938 in Riga, Latvia



	Addresses:
	Faculty of Chemical Technology

Riga Technical University

Azenes iela 14

Riga, LV - 1048

LATVIA

Phone:
(371)-7089231 or (371)-7220725

Fax:
(371)-782 0094 or (371)-7821153

E-mail: rvalters@acad.latnet.lv


	Languages:
	Latvian, English, Russian, German



	Education and Scientific Qualification:
	· 1st Secondary School of Liepaja (1952-1956)
· Riga Politechnical Institute (Faculty of Chemistry) cum laude, 1961

· Candidate of Chemical Sciences, Riga Politechnical Institute, 1965

· Doctor of Chemical Sciences, Latvian Academy of Sciences, 1975

· The degree Dr. chem. sci.  was equated to Dr. habil. chem., Latvian Institute of Organic Synthesis, 1991 

· Professor, 1988



	Academic Positions:
	· Junior and senior researcher, Faculty of Chemistry, Riga Politechnical Institute (RPI), 1961-1976

· Head of Research Sector, Faculty of Chemistry, RPI, 1976-1986

· Chief Researcher, Faculty of Chemistry, RPI, 1986-1988

· Professor of the Department of Organic Chemistry, Faculty of Chemical Technology, Riga Technical University (In 1990 the name of Riga Politechnical Institute is changed to the Riga Technical University), 1988 - present



	Lectureships:
	· Organic Chemistry, Riga Technical University (RTU), 1987 - 1994

· Physical Methods of the Investigation of Chemical Compounds, RTU, 1994 - present 

· Physical Methods of the Investigation of Organic Compounds, RTU, 1994 - present

· Chemistry of Heterocyclic Compounds, RTU, 1993 - present

· Carbohydrate Chemistry, RTU, 1993 - present

· Supra molecular Chemistry, RTU, 1996 - 1998.

Seven published text-books.



	Honors and  Awards:
	· The Latvian Academy of Sciences Gustavs Vanags award, 1982

· The Riga Technical University Gustavs Vanags medal, 1991

· Corresponding Member, Latvian Academy of Sciences, 1992

· Full Member, Latvian Academy of Sciences, 1992

· The Latvian Institute of Organic Synthesis Solomon Hillers medal, 1998



	Professional Activities and Memberships:
	· Chairman, The Division of Chemical, Biological and Medical Sciences of  the Latvian Academy of Sciences, 1998 - present

· Member, Editorial Advisory Board of the Proceedings  of the Latvian Academy of Sciences, 1998 -

· Member, Terminology Commission of  the Latvian Academy of Sciences, 1999 -

· Member, Board of Latvian Chemical Society, 1990-

· Member, Habilitation Council (Chemistry) at Riga Technical University, 1990-

· Member, Advisory Board at Latvian Academic Library, 1994-

· Member, Emeritus Professorship Awards Council at Latvian Ministry of Education, 1996 

· Member, Latvian Academy of Sciences Gustavs Vanags Prize (in Chemistry) Committee, 1990 - 

· Member, International Society of Heterocyclic Chemistry,1996 - 

· Member, New York Academy of Sciences, 1996 - 1997



	Fields of Research:
	· Organic Chemistry

· Tautomerism of Organic Compounds

· Chemistry of Heterocyclic Compounds

· Chemistry of Quinonoid Compounds

Ring-chain tautomerism of organic compounds. Intramolecular  heterocyclization reactions. Synthesis of surface active derivatives of quinones for Langmuir-Blodgett films. Synthesis of hetarylsubstituted 1,4-benzoquinones and investigation of their properties.

Published over 200 scientific papers including three books.

For  the full list of the published papers see

· Doctor of Chemical Sciences Raimonds Valters. Personal biobibliogrphy. Riga Politechnical Institute, 1988.

· Professor Raimonds Valters. Biobibliography. Part 2. Scientific Library of Riga Technical University, 1998.



	Research Projects:


	· R.Valters (Head of Project). Elaboration of the Methods of the Synthesis of Quinonoid Compounds Linked to Heterocycle and Investigation  of Their Intramolecular Electronic Interactions. Latvian Council of Science (1993-1996).

· R.Valters (Head of Project). Synthesis of Hetarylsubstituted Quinonoid Compounds and Investigation of Their Properties. Latvian Council of Science (1997-2000).




Curriculum vitae

	Name:
	Janis Vetra



	Date of birth:
	July 19th , 1959



	Education:
	1977
Leons Paegle 1st Middleschool

1983
Riga Medical Institute, Faculty of Medicine

1991
Yale University, USA (Postgraduate course orthopedic surgery)



	Scientific degree:
	1993
Dr.habil.med. Habilitation Council


Latvian Scientifically research Institute of Traumatology & Orthopedics



	Academic experience:
	1983 – 1984
Junior Research worker, Latvia Institute of Traumatology & Orthopedics

1984 – 1986
Head, Laboratory of Endoprothetic Biomechanics,          Latvia Institute of Traumatology & Orthopedics,

1987 – 1992
Junior Research worker, Physician at the Ward of Pathology of Joints and Bones, Latvia Institute of Traumatology & Orthopedics,

1992
Deputy Head Doctor, Latvian Scientific research Institute of Traumatology &   Orthopedics,

1992, IX
Rector, Medical Academy of Latvia

1998, XII
Member of Parlament



	Holding more than one office:
	1993 - up today
Head of Scientific projects on research of Biomaterials and   Antrhropology  financed by Latvian Scientific Council

1997 - up today
Chief executor, Co-leader of National meaning research programme “New technologies in Medicine and Biomaterials” financed by Latvian Scientific  Council,

1995,II - 1997, X
Executive Head, Department of Anatomy Medical Academy of Latvia,

1997, XI
Director, Medical Academy of Latvia Institute of Anatomy & Anthropology,

1998
Elected as Professor of Medicine at the Medical Academy of Latvia in the field of Anatomy.



	Professional organizations, councils, societies:
	Presedent, Latvian Rectors Council, 

Chairman, Council of Habilitation and Promotion in theoretical medical  disciplines,

Permanent Expert, Council of Habilitation and Promotion in surgical disciplines,

Chairman, Latvian Society of Anatomists, Histologists and Embryologists,

Member of Latvian Medical Society, Latvian Association of Traumatologists & Orthopedists, Latvian Association of Public Health,

Member of Council, Union of professional organizations of Latvia medical  personnel,

Member, UNESCO Latvia National Committee.



	Publications, inventions, patents:
	48 - publications

5 - inventions

1 - patent

16 - proposals of rationalization





Picture 3. Allotment of academic staff by qualification
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Figure 5. Allotment of prizes for students’ research by awarding bodies (1995-2000)











Picture 4. Allotment of academic staff by age
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