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Innovative approaches to teaching chemistry in medical universities
 One of the requirements for Ukraine to join European Union is raising the level of modern, competitive professionals.  Therefore, modern system of high medical education in Ukraine is focused on the development of intellectual potential of students through the establishment of creative environment considering the intellectual abilities of students from the first course. In this regards groups with in-depth study of disciplines has been created in Kharkov National Medial University since 2010. The level of students’ intellectual abilities is higher than the average in these groups. They show creativity and perseverance in the study of subjects.

Pedagogical objectives that teacher facing in groups with advanced study are not fundamentally different from the problems in usual groups, but they have specific features that need to be taken into account. The first feature includes the necessity to provide more complete and advanced study of phenomena, concepts, rules and theories than usual under the program. This is due to the necessity to satisfy the expressed interest of students
.

For example, when studying the topic “The kinetics of biochemical reactions” in the normal group we examine the definition of the reaction order as the sum of indexes in the kinetic equation, and in the groups with advanced study emphasize that this definition applies only to simple reactions and unambiguously define precisely the reaction order from experimental data using differential and integral equations, or graphically. Emphasizing their attention that this method is used in the pharmacokinetic study of medications, for example, in department of clinical pharmacology and therapeutics departments.

Second feature involves the necessity of more rigorous logic in the presentation of educational material. At first glance it seems that this requirement is rather trivial and applies equally to any teaching at all. In fact this is not true. It was noted that the students with advanced study more closely, rigorously and critically conceive the presentation of the material, notice details that students in mainstream groups do not consider. 
Besides that, rigorous logic in the presentation of educational material allows students to understand more deeply the logic of studied phenomena and by the optimal way to higher standard of knowledge.

The third feature is that the teacher who works in such groups should not only have deep knowledge of his subject at modern level, but also be aware of latest publications, because students, who interested in the study of the subject, read a lot of popular-scientific and scientific 
literature, but not always understand everything and, therefore, ask questions to the teacher. The willingness of the teacher to answer these questions is a prerequisite for success or failure of his work with such a group. In this regard, in our department work the most experienced teachers in groups with in-depth study of discipline.
The fourth feature is that in these groups possible and appropriate a wider application of knowledge (on physics, biology) that students have learned in high school, as well as a more detailed interpretation of those statements that will apply in the study of normal and pathological physiology, biochemistry, pharmacology, and so on. The influence of subjects on each other demonstrates that students acquire great depth of knowledge, awareness and become more systematic
.
When we started to work in groups with advanced study, we faced the question: “Is it necessary to expand the range of subjects that students will study in these groups?” Studying the pedagogical literature on this subject, we found out a very precise expression of Erich Fromm. In the last century, he wrote: “Hundreds of scattered and unrelated facts are dumped into the heads of students; their time and energy are taken up by learning more and more facts, so that there is little left for thinking. To be sure, thinking without a knowledge of facts remains empty and fictitious; but “information” alone can be just as much of an obstacle to thinking as the lack of it.”

Therefore we concluded that the groups with advanced study of the discipline, in our opinion, require rather qualitative then quantitative form of learning activities. It is also necessary to take into account physiological factors. First-year students are yesterday's schoolchildren and this pressure can eventually affect the health and success, not only in our discipline, but also in other subjects. We believe that the features of teaching in groups with in-depth study of the subject do not imply any goals or problems that are fundamentally different from the problems facing common groups. Qualitative change of the practical classes’ conduction in these groups will be creation of dialogue between students and their teacher on the key aspects of the studied topic. This is very important because in this case the teacher acts not as an authority, but as a mediator, which creates favourable conditions for students understanding of educational material and awareness of its value for themselves.

It is very important, especially in groups with advanced study of discipline to provide a shrewd motivation of educational activity
. Therefore, teachers our faculty and students in these groups constantly use the word: “Why”. We are trying to create such a climate that encourages students to ask questions about new material. Students, who forget how to ask questions, are no longer able to answer them. Personality is revealed more in the questions than in answers. In our classes we prove: asking questions, makes students’ thinking better.

During the discussion, the teacher has an opportunity to ensure maximal understanding of educational information, which significantly increases the students’ acquisition of knowledge. On the other hand, students, who participate in the discussions, learn to call in question some statements and prove the legitimacy of thesis.

In order to increase the effectiveness of our work and the orientation of students in the learning material, we have created methodological instructions for classroom and self-work that includes specific practical problems and tasks. Students can confirm that he has learned the theoretical material after solving these tasks. Groups with advanced study of disciplines usually do not experience complications in solving these problems. For students from these groups teachers of our department (medical and bioorganic chemistry) created package of more complex tasks with which students have the opportunity to work in the room for self-training using computers after class hours and on weekends. Students have opportunity to work with this material at home because these tasks are presented on the website of our department.
Classes in which we use short educational films for study of disciplines are especially interesting and dynamical. Demonstration of these films at the beginning of the class is a “starter”, which motivates students actively discuss problematic of studied material. On our department established film library for medical and bioorganic chemistry. For each topic of both disciplines interesting educational films were selected.

In groups with advanced study of the discipline we are trying to diversify the forms of practical classes. For example, the final class Medicinal Chemistry “Chemistry of nutrients” this academic year, was held in the form of a mini-conference. Students in advance got tasks on the disclosure the role of relevant biogenic chemical elements that are present in our body and affect the vital processes. Each student has prepared and reported a multimedia presentation. Also student prepared interesting question to the group, a student who gave the answer received additional points. The teacher also quizzed students and asks questions from the “black box”. Thus, a student’s grade for this class consisted of the report presentation, speaker skills and participation in the answering to additional questions. The class was conducted in the atmosphere of competition and experience of such studies is very positive.

Some practical classes in groups with advanced study of the classes are held as “briefing”. One group of students prepares a report that reflects more detail application of the subject, e.g. medicinal chemistry in medicine. In parallel to all students group offer challenge to prepare questions on this problem. In the class after the discussions of principal topics we listen to report, and then the speaker answers the questions of the group. If he cannot answer, he receives help from other students of the group. This form of training promotes positive competition among the students in the group.

In the past academic year 2013-2014 the head of department came up with an idea to conduct “Brain Ring” titled “Come to Know Chemistry”. Class was carefully prepared over two months both teachers and students. The structure of “Brain Ring” include answering questions, drawing “Lego” test, “guessing”, laboratory experiment and crossword. The regulation time allocated for a response and task was developed, as well as determine quantity of points each of the two teams should receive, which were distributed to the students for each correct answer. Each of the teams that won received a chip (red or green) with a certain number of points. Questions and correct answers were presented in the form of bright multimedia presentations. At the end of class scores of each team were counted. the winning team has been determined. All students participating in the “Brain Ring” were awarded with colorful laminated diagram of the main energy cycle of the human body - the Krebs cycle. All activity was imbued with a sense of goodwill, mutual support and a high activity and performance of students. Students in their closing speech expressed great satisfaction from this study activity and thanked the teachers. Activists from the student council attended this class and organized video and photographs.

In future, staff of the department is planning to extend the experience of conducting such classes with students of pediatric, dental, preventive medical faculties and with undergraduate students.

In groups with advanced study of the discipline we practice the teaching in the form of a business game
,
.

At the lessons of bioorganic chemistry, which is characterized by a large number of chemical names of physiologically active substances and special terms, in groups with advanced study of disciplines invites students to compile crosswords that promote a better perception and assimilation of teaching material. These crosswords then used to perform activities in the conventional group.

Very interesting and creative classes are held in groups with advanced study of discipline, where one student acts as a teacher. We offer such a role, usually to the strongest of the students, who is planning to be involved in scientific activities. The teacher very carefully prepares student and working not only on learning material, which he must work in class, and on details of the student-teacher behavior. Teacher at a lesson coordinates and correct actions of the student-teacher. These classes are effective because there is not indifferent, “sleeping” in the group. Each student is trying not to fail his friend. Students also have the opportunity to appreciate the hard work of the teacher.

Learning objectives are achieved in full extent when the student has the opportunity not only to acquire knowledge, including self-study, and also can monitor its activities
. An application of software for students’ self-work “Control” provides a great help for students at our department. The program includes tests of the "Medical Chemistry" and allows students to self-monitor their knowledge. The program is designed in such a way to encourage the students to analyze and evaluate phenomena, to improve their thinking rather than stimulate simple memorization of answers.
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