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Abstract
Science education becomes more and more important in contemporary society. Its effects depend
mainly on teachers. No wonder that in many countries the problem of science teachers’ education becomes
of significant importance. This article presents topical problems connected with education and improvement
of science teachers in Poland. First of all, there will be characterized the ways leading to obtain qualifications
for doing teacher’s job, the regulations and important factors affecting the course and results of science
teachers’ education. Then after discussing main principles governing science teachers’ education, their
practical application will be presented based on the example of chemistry teachers’ education at M.C.
Skáodowska University.
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Introduction
Education of science teachers in Poland has been constantly changing during the last few years.
First of all, this a result of the educational system reform carried out a few years ago. According to
the current compulsory educational structure pupils start learning in the six-year Primary School.
Another stage of compulsory education is the three-year Junior Secondary School. Then learning
can be continued in the three-year Senior Secondary School ending with the school final exam. In
the Primary School there is introduced a new subject “science” which is taught in the grades from 4
to 6. In the Junior Secondary School the science subjects (biology, chemistry, physics and
astronomy as well as geography) are taught on the average 4 hours of each subject distributed in the
period of three years; e.g. 2 hours of biology weakly in the first form and 2 hours in the second
form. In the Senior Secondary School on the average 3 hours of each subject during the first two
years are taught, obligatory for all pupils. During the third year maximum 8 hours are optional for
one or two of these subjects in the classes of suitable range of interests. Each of these levels of
teaching requires suitably educated science teachers.
Moreover, the educational system reform involved also essential changes in curricula and
basically different approach from the previous one which means different methods of teaching. First
of all revaluation of teaching aims took place evidenced in divergence from teaching based on
memorizing often useless information by pupils and paying more attention to understanding
knowledge being acquired and ability to use it. It is assumed that school should train skill of
universal character as well as form and develop attitudes important as regards further development
of pupil and his future life in the society. That requires from teachers application of teaching
methods developing cognitive activity and engagement of pupils. At the same time, the teacher
should analyse the course and effects of his work with pupils and improve his teaching
accomplishments. Moreover, the possibility created by the reform of a few or even several
handbooks for a given subject functioning at the same time provides a serious task of choosing an
optimal curriculum and handbook.
Necessity of changes in teachers, education was pointed out in the Report of the National
Inspectorate published in 2001 including some incorrectness in this aspect. Most students were

educated in the inspected universities based on the curricula not obeying the regulations for this
type of studies. In many cases the staff members educating prospective teachers were not well
prepared for this task. Also the organization of teacher practical placement in school which should
be the main place for acquiring teaching skills, was questioned. Little care was attached to didactic
and educational supervision of proper course of teacher practical placement in school by the
university workers responsible for them. The universities were not sufficiently equipped with
computers and multimedia teaching aids which made it impossible to prepare properly prospective
teachers to use computers. In more than half universities libraries did not possess the latest curricula
and handbooks prepared according to the assumptions of the new educational system introduced a
few years ago for teaching in primary schools and junior secondary schools.
Another factor affecting science teachers’ education in Poland is developing international
cooperation. There are more and more possibilities of using achievements of other countries in this
field owing to better access to literature and participation in various conferences and symposia
organized in different foreign countries. Lately many Polish universities educating teachers took
part in realization of the TEMPUS projects and at present participate in the SOCRATESCOMENIUS projects. The experience and funds obtained in this way are used for modernization of
curricula and methods of science teachers education.
This article presents topical problems connected with education and improvement of science
teachers in Poland. First of all, there will be characterized the ways leading to obtain qualifications
for doing teacher’s job, the regulations and important factors affecting the course and results of
science teachers’ education. Then after discussing main principles governing science teachers’
education, their practical application will be presented based on the example of chemistry teachers’
education at M.C. Skáodowska University.
Some information about the system of science teachers’ education in Poland
The Minister of National Education determines qualifications required of teachers and the
minimum number of hours assigned for profesional preparation. According to the current
regulations issued by the Minister on September 23, 2003, this preparation must comprise a
minimum of 480 hours, including:
x 150 hours in pedagogy and psychology;
x 120 hours in subject teaching methods;
x 60 hours of so called complementary courses which, besides obligatory lessons in voice
production contain humanistic subjects like ethics, language culture, history and region
culture etc.;
x 150 hours (10 weeks) of a teacher practical placement in school.
The outline of teacher specialization graduate included in the above mentioned regulations,
which describes his/her competences, besides knowledge in psychology, pedagogy and subject
didactics, includes substantial knowledge of a given subject as well as the use of information and
communication technologies in teaching. A quite new thing is also demand from the prospective
teacher to know at least one foreign language on the advanced level.
The education of teachers in higher education institutions is mostly provided within the fields of
study which prepare specialists for various professions (e.g. studies in the field of chemistry,
biology, physics etc.). The students may choose a teacher's specialisation and acquire teacher's
qualifications as part of their studies. Another way is to complete studies without such
specialisation and acquire teacher's qualifications upon completion of post-graduate studies or
qualification courses. Getting credits of the professional course during the 5-year studies [M.Sc.]
qualifies for teaching in the Junior and Senior Secondary Schools. Moreover there are the 3-year
professional teacher studies [B.Sc.] which qualifies for teaching only in the Junior Secondary
School.

Higher education institutions train mostly teachers of one specialisation, though recently
they have also started to introduce studies covering two specialisations (two subject teachers),
mainly combining related specialisations (e.g. chemistry with biology or physics, biology with
environmental protection, etc.). Teachers may also be prepared to teach a second subject in the postgraduate studies lasting 3 to 4 semesters.
Current system of science teachers’ education is not successful. There are many reasons of
it. Despite more precisely defined conditions of acquiring qualifications for doing a teachers’ job in
above quoted decree compared with the previous regulations, there is still lack of compact and
sufficiently precise conceptions regarding preparation for this profession. As a result, level of
teachers’ education in individual universities differs greatly. Self-governing of higher education
institutions giving powers for elaboration of curricula and freedom in maintaining standard of
teaching has unfavourable influence. The graduates of the universities focusing attention only on
formal observance of very general regulations presented earlier, can obtain credits from suitable
subjects but it does not mean acquiring essential skills indispensable for doing teachers job.
The standard of teacher education depends also on the teaching staff preparation. The results
of studies presented in Report (Janiuk et al., 2002) elaborated by the Commission for Science
Education within the Polish Scientific Societies show that many university teachers didactics of
science subject do not possess experience of teaching at school or theoretical knowledge provided
by specialistic literature and they have never carried out studies in the didactics of a given subject.
Also difficulties in obtaining scientific degrees in the field of didactics affect unfavourably
development of scientific staff.
The activities taken by the National Accreditation Commission will surely affect the
changes in teacher education before long. It is authorised to evaluate education quality and to
control conditions of higher education in all Polish Universities. Its activity includes also evaluation
of teacher education. It began the works in 2002, so far focusing mainly on analysis of functioning
of some subjects of studies. One can expect it will deal with curricula and quality of the courses
preparing for the teacher profession. Undoubtedly, this will promote better preparation of
prospective teachers for doing their job.
Another problem deciding about quality of prospective teachers education are motives of
students while choosing the courses providing suitable qualifications. For a long time there has been
observed gradual decrease of teacher profession prestige in the society. This fact is due to many
reasons, of which the most important is relatively law salary and the common negative opinions
about the education condition. As a result a smaller and smaller number of students enrolling for the
course providing teaching qualifications, is really willing to become teachers. They are rather
motivated by security in case not finding a more desirable job after being graduated.
Describing the situation in education of science teachers, one should mention about
difficulties which appear a few years ago when a new subject “science” was introduced into
Primary Schools. Its teaching is greatly demanding as far as teachers are concerned. They should
have good basic knowledge from all science subjects and be able to guide pupils’ cognitive activity.
Unfortunately, science teachers in Primary School are recruited mainly from the hitherto teachers of
science subjects (mostly biology). Their preparation for the new task consisted in finishing a twosemester postgraduate studies. Though some time passed, a new subject of studies giving full
qualifications for teaching science has been introduced at any Polish university. All of this can have
negative influence on level of science knowledge acquired by pupils’ in Primary School and then on
the process of learning science subject in Junior Secondary School.
After starting teacher’s job it is possible to attain the following categories of profesional
promotion:
x trainee teacher;
x contracted teacher;
x appointed teacher;

x

chartered teacher.

Promotion to higher category will require the upgrading of qualifications and pay rises will be
tied to the teaching post category and teaching performance. The teacher may be promoted to a
given category if he/she:
x holds required qualifications;
x has completed a practical placement which ended with a favourable assessment of his/her
achievement during the placement (the placement is based on the individual skill development
programme);
x has been accepted by the selection committee or, in the case of the contraction teacher, has
passed an examination conducted by an examination board.
One of the conditions for teacher’s promotion are postgraduate studies or other forms (courses)
of professional improvement. The postgraduate studies usually organized by higher education
institutions provide qualifications for teaching of other related subjects. Another type of such
studies enables improvement of professional qualifications in the range of the taught subject.
Education of science teachers at M. Curie-Sklodowska University
Good preparation for teacher’s job is difficult task requiring constant search for better
curricula and organisation of the studies (Janiuk, 1998b). Therefore during the last few years in the
Faculty of Chemistry thorough modification of the classes for chemistry teacher education has been
made. It was possible owing to the experience and cooperation of the persons conducting the classes
in didactics of chemistry, pedagogy and psychology. Of significant importance was also
participation of our University in the realization of the project “Science Teachers Education
Programme” within the Tempus program (Janiuk, 1998a). That provides opportunity for financing
many conceptional works concerning curriculum changes and purchase of laboratory equipment.
Professional qualifications of science teachers as well as teachers of other subjects are affected
by (Janiuk, 1997):
x basic knowledge of a given subject ( physics, chemistry, biology);
x knowledge how to teach given subject;
x knowledge needed by teacher as an educator.
The curriculum of a well planned course qualifying for the teachers’ job should include the
above mentioned elements combining them in a uniform way.
The group of subjects taught for three semesters giving qualifications for teaching are didactics
of chemistry (120h), pedagogy (90h), psychology (60h) and school practice (2 weeks of
pedagogical training and 8 weeks of subject – method training). Professional training begins in the
fourth year of studies (semester VII) from the classes in didactics of chemistry and pedagogy (Fig.
1). Classes in psychology are in a successive semester. Such a sequence results from the belief that
before classes in psychology, students should acquire basic theoretical and practical knowledge of
didactic-educational process which will enable greater engagement in these classes being aware of
the importance of knowledge from the field of psychology in the teacher’s work. It is worth
mentioning the regular contacts of all the teachers of the above mentioned subjects which makes
possible earlier arrangements of relations between subjects as well as exchange of information
about existing problems.
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Figure 1. Structure of course qualifying for teaching chemistry in the Faculty of Chemistry,
M.Curie-Skáodowska University, Lublin.

While preparing the new curriculum for a profesional course for prospective chemistry teachers
which has been in force since the academic year 1999/2000 it was assumed that the graduates
should possess all essential skills indispensable for this job. That required making a list of the skills
connected with didactics of chemistry, pedagogy and psychology. This in turn was the starting point
in preparing curricula of given classes in such a way that students were able to to acquire these
skills. In the case of chemistry didactics they were as follows:
1. Planning of teacher’s work (long term)
(e.g. making the analysis of chemistry teaching including teaching aims and teaching content
structure).
2. Preparation of the workplace
(e.g. making a list of essential equipment and reagents necessary for school chemical
laboratory)
3. Preparing and conducting lessons
(e.g. choice of teaching methods and teaching aids indispensable for realization of the assumed
aims).
4. Analysis and verification of the methods used
(e.g. preparation of the test for pupils checking the knowledge presented in a given part of the
curriculum )
5. Other kinds of teacher’s activities
(e.g. preparing project for the extra-lessons in chemistry)
The structure of didactics of chemistry classes resulted from the assumption that the best and
complete possibilities of acquiring skills necessary for chemistry teachers are provided by school,
therefore the school practical placement occupies a key role in this structure. Of 8 weeks planned
for them, four weeks are designed for the training course in senior secondary schools during the
second semester in the fourth year of studies. The other four weeks of the training course take place
in junior secondary schools in September before beginning the fifth year of studies. As a result
arrangement and contents of didactics of chemistry classes are conformed to school practical
placement. The classes in semester VII precede the first school practical placement and provide the
basic skills for planning, preparing and conducting the lessons. During the classes in semester VIII
along with the school practical placement improvement of the acquired skills and forming next ones
necessary for the chemistry teacher take place.
The didactics of chemistry curriculum included: lecture (15h, semester VII), seminarlaboratory classes (60h in semester VII 30h in semester VIII) and seminar (15h, semester IX) as
well as the school practical placement.
The aim of the lecture is to present the problems connected with the work of chemistry
teacher and to provide essential information useful for acquiring suitable skills. Besides common
subjects like teaching aims, methods and teaching aids in teaching chemistry, the other problems
such as origin and structure of chemical knowledge as well as learning chemistry process are
discussed.
Seminar-laboratory classes aim at providing students gradually with the skills necessary in
the future professional work which will be practised and improved during school practical
placement. While preparing these classes, the attempt was made to conform suitable skills to
successive classes based on the earlier worked out list.
During the first 60 hours of these classes, students learn, among others:
x to determine and formulate cognitive aims of the lesson;
x to choose chemical experiments for cognitive aims of the lesson;
x to guide a reasoning process of pupils while acquiring new knowledge;
x to use curricula in planning the lesson;

x
x

to use the models of matter structure to explain and predict chemical facts;
to use chemical experiments and other audio-visual aids (overhead projector) to achieve the
assumed teaching aids.

During successive 30 hours of classes in the next semester when the students have got some
experience from the school practical placement, they acquire further skills, among others, in:
x using the Internet and multimedia device;
x evaluation of pupils’ school achievements;
x introducing problems in the field of environment protection during the chemistry lessons;
x planning realisation of some contents of education (carbohydrates, chemistry in everyday life);
x basing on the knowledge of other science subjects in teaching chemistry;
x applying the methods promoting cognitive activity of pupils.
In planning seminar-laboratory classes there were taken into consideration all important factors
which could influence on their course and consequently, on the skills being acquired by students.
During the first classes, which are of organizational character, the students complete the
questionnaire whose aim is toobtain information about their attitude to the teacher’s job, reasons for
choosing a group of subjects giving qualifications for doing teacher’s job and expectations about the
classes in didactics of chemistry. Additional and very important aim of the questionnaire is to create
already at the beginning of classes possibilities for discussion about work of chemistry teacher. That
promotes creating positive attitudes of students towards participation in these classes. The
motivation factor, essential in each activity, was taken into consideration while planning the classes
in all possible situations. The example can be the fact that the classes are held at school where
students attend the lesson conducted by an experienced chemistry teacher. They can realize how
wide range of skills the teacher must have to make the lesson interesting and effective and also how
much depends on the proper attitude towards the job you are doing.
Acquiring new knowledge, whether it is information or skill, the activity of the learner plays an
important role. Therefore planning the seminar – laboratory classes it was assumed that they will
consist mainly in doing the tasks by students leading to “discovery” of individual elements of
knowledge in the field of chemistry didactics and to suitable skill acquisition. This requires basing
on the experience when they were pupils and also on the example observed during the lessons they
attended or reproduced from a vast collection of video recordings prepared earlier, presenting the
course of the lessons conducted by the best chemistry teachers.
A typical example of the classes conducted in this way can be an exercise dealing with teaching
rules. The students usually learn about them during the lecture or from the textbook. Doing a given
task, they analyse suitably chosen educational situations and formulate rules. The knowledge
acquired in this way is then verified during lectures, lesson attendance and referring to suitable
literature. Another example for showing the way to acquire new skills by students, can be a task
how to make chemical experiments. It enables students getting acquainted with the choice of the
way how to carry out experiments depending on the assumed teaching aims. They get to know
technical and didactic aspects of making experiments as well as how to keep the safety conditions.
Similarly, during the classes on importance of theories of matter structure in acquiring chemical
knowledge by comparing different ways of presenting models referring to these theories, the
students learn how to use them to create conceptions about matter structure and to carry out
reasoning in order to explain or predict chemical facts. Still another example can be tasks done by
students in order to get to know how to make use of Internet and multimedia in teaching chemistry.
For each classes there are special work sheets including the information about the assumed aims
and description of individual tasks to be done by students. Doing these tasks, the students write the
obtained effects and conclusions in suitable places on the work sheets. The work sheets are checked
before next classes and in the case of doubts and problems they are discussed with students.

The skills acquired during chemistry didactics classes can not be confined only to the process of
teaching this subject. Therefore whenever possible the knowledge acquired during the classes in
pedagogy and psychology is consolidated which refers to the course of learning process, teacher –
pupil relations and the role of teacher-educator in the educational process. Much attention is paid to
the problems connected with the changing situation in the educational system. This includes, for
example national exams which started already last year, multidisciplinary educational paths, new
curricula and handbooks as well as teaching aids etc. If possible other problems concerning
everyday work of teachers, like requirements for profesional promotion are discussed during
classes.
A number of hours of classes meant for learning about possible use of computers in teaching has
been increasing lately. Which can take place thanks to the sufficient number of computer stands in
the laboratory. Students get familiar, among others, with the use of the Internet in teachers’ work,
learn how to use multimadia programs during chemistry lessons and also prepare teaching aids by
themselves by means of computer techniques.
During practical placement at school, on one hand the students can test their skills acquired
during the classes at the university and on the other hand, they train new skills which they will be
able to develop and improve during further classes at the university. The experiences from the
school practical placement should make them aware of the importance of systematised knowledge
in didactics of chemistry field which they get to know during these classes.
The choice of type of school for the practical placement is not accidental. The first practical
placement takes place in the Senior Secondary School. However, the substantial knowledge
required for conducting lessons on this level is greater than in the Junior Secondary School but
easier as far as teaching methods are concerned. The second practical placement takes place in the
Junior Secondary School. The level of pupils’ knowledge in this stage is more differentiated and in
the earlier intellectual development than in the Senior Secondary School. Conducting lessons in the
Junior Secondary School requires more skills and experience, which is confirmed also by students.
Another factor is more serious educational problems with pupils which students encounter during
the practical placement in the Junior Secondary School.
Testing students’ skills takes place in the final period of the practical placement when students
got used to school, got to know pupils and working conditions. Then the lessons conducted by them
are attended and evaluated by the teacher and the supervisor of the school placement practice who is
the university worker. The evaluation is made using the especially prepared lesson analysis sheet.
Using this sheet a few skills are evaluated, among others: the preparation of scenario of the lesson,
choice of a suitable teaching method, using teaching aids, activating pupils, emphasising
importance of chemical knowledge etc. Positive evaluation of the attended lesson is necessary,
though it is the condition of crediting the school practical placement. The students’ skills tested
during the final subject – didactics of chemistry courses are also part of an exam in chemistry
education.
After finishing the school practical placement the students still participate in the seminar which
takes place in semester IX. Its aim is to sum up and consolidate the knowledge acquired during two
semesters of didactics of chemistry classes and practical placement at school. It consists in
successive activities connected with preparation for realisation of the chosen section in the
curriculum of chemistry teaching in the junior or senior secondary schools and then in their
analysis. This creates the occasion for students to make aware that teacher’s job is not copying the
same procedures all the time. They also see that the ability of critical analysis of curricula,
handbooks, choice of teaching aids as well as verification of effects of one’s own work and
improvement of professional skills are of significant importance. In many cases students must refer
to their chemical knowledge. Then it proves that in some cases they have difficulties with
presenting some chemical problems in a simple way comprehensible for pupils and they also
become aware of the gaps they possess in their chemical knowledge. This is the starting point for

another thought about significance of good command of subject knowledge, which they must
deliver to pupils.
The exam in the didactics of chemistry which ends this course of classes is to perform an
important function as passing it is confirmation of qualifications for becoming a chemistry teacher.
It consists of a few elements whose aim is to check:
x the extent of chemical knowledge acquisition in the scope of junior and senior secondary
schools;
x knowledge in didactics of chemistry;
x abilities for planning teaching and educational activities;
x abilities for conducting the lesson.
The best students who obtained very good results during all classes in chemical education and
the lesson conducted by them during the school practical placement was highly evaluated are
dispensed from taking the final exam.
The studies educating teachers of other science subjects at Maria Curie-Sklodowska University
are of similar character. After graduating and taking a job as a teacher a large number of those
finishing the studies attends the postgraduate studies at our University to improve their
qualifications. Generally, they are fee-paid studies, though in the last few years, after introducing
the educational reform they were financed by the National Ministry of Education. Most people
attending them were teachers wanting to acquire powers for teaching science in Primary School. It
should be also mentioned about other activities made by our University affecting the work of
Science teachers. Regular meetings are arranged during which teachers are informed about new
achievements in science subjects teaching. Teachers often get in touch with us when they need help
in their everyday professional activities. Our University was also an organiser of the international
course in 2000 in which several chemistry teachers from the Central and East European countries
took place.
The problems connected with education of science teachers in Poland presented in this paper
practically occur in other countries. Simultaneously with the increasing importance of science
education in contemporary society, the requirements for better teachers’ qualifications will become
larger. Therefore development of international cooperation thanks to which searching for common
ways of more effective science teachers education is possible, is of significant importance.
Conclusions
As results from the presented analysis the quality of science teachers education is mainly
affected by the following factors:
x suitable requirements concerning the way and conditions of teachers education resulting
from the policy of given country in this respect;
x proper choice of candidates for studies mainly conditioned by the situation in the society;
x ways and conditions of education provided in individual universities.
A direct influence of science teachers’ educators is possible only for the last factor. Therefore
proper planning of the teacher education process and providing good conditions at each university
play an important role. This requires creating a team of people engaged in this kind of job and at the
same time searching for better organization and teaching methods used in this process. Precise
description of aims resulting from the professional profile of the science teacher is significant in
planning of science teacher education. Its aim should be first of all acquisition of proper skills by
the students, indispensable in work of prospective teachers. In this context development of
international cooperation, thanks to which searching for common ways of more effective science
teachers’ education is possible, assumes significant importance.
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Ɋɟɡɸɦɟ

ɇȿɄɈɌɈɊɕȿ ɁȺɆȿɑȺɇɂə ɉɈ ȼɈɉɊɈɋɍ ɈȻɊȺɁɈȼȺɇɂə
ɍɑɂɌȿɅȿɃ ȿɋɌȿɋɌȼȿɇɇɕɏ ɉɊȿȾɆȿɌɈȼ: ɉɈɅɖɋɄɂɃ ɈɉɕɌ
Ɋɵɫɡɚɪɞ Ɇ. əɧɸɤ
ɉɨɞɝɨɬɨɜɤɚ ɭɱɢɬɟɥɟɣ ɟɫɬɟɫɬɜɨɡɧɚɧɢɹ ɜ ɉɨɥɶɲɟ ɩɨɫɬɨɹɧɧɨ ɢɡɦɟɧɹɥɨɫɶ ɜ ɬɟɱɟɧɢɟ
ɩɪɨɲɥɵɯ ɧɟɫɤɨɥɶɤɢɯ ɥɟɬ. ɉɪɟɠɞɟ ɜɫɟɝɨ, ɷɬɨ - ɪɟɡɭɥɶɬɚɬ ɪɟɮɨɪɦɵ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ,
ɜɵɩɨɥɧɟɧɧɨɣ ɧɟɫɤɨɥɶɤɨ ɥɟɬ ɧɚɡɚɞ. ɗɬɚ ɪɟɮɨɪɦɚ ɜɵɡɜɚɥɚ ɫɭɳɟɫɬɜɟɧɧɵɟ ɢɡɦɟɧɟɧɢɹ ɜ
ɫɬɪɭɤɬɭɪɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ, ɬɚɤ ɠɟ ɜ ɭɱɟɛɧɵɯ ɩɥɚɧɚɯ ɢ ɜ ɫɢɫɬɟɦɟ ɦɟɬɨɞɨɜ ɨɛɭɱɟɧɢɹ
ɟɫɬɟɫɬɜɨɡɧɚɧɢɹ. Ɋɚɡɜɢɬɢɟ ɦɟɠɞɭɧɚɪɨɞɧɨɝɨ ɫɨɬɪɭɞɧɢɱɟɫɬɜɚ ɡɞɟɫɶ ɢɝɪɚɟɬ ɜɚɠɧɭɸ ɪɨɥɶ.
ɉɨɞɝɨɬɨɜɤɚ ɭɱɢɬɟɥɟɣ ɟɫɬɟɫɬɜɟɧɧɵɯ ɩɪɟɞɦɟɬɨɜ ɜ ɭɱɪɟɠɞɟɧɢɹɯ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ
ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɨɛɟɫɩɟɱɟɧɨ ɜ ɩɪɟɞɟɥɚɯ ɨɛɥɚɫɬɟɣ ɫɬɭɞɢɣ, ɤɨɬɨɪɵɟ ɝɨɬɨɜɹɬ ɫɩɟɰɢɚɥɢɫɬɨɜ ɤ
ɪɚɡɥɢɱɧɵɦ ɩɪɨɮɟɫɫɢɹɦ (ɧɚɩɪɢɦɟɪ ɫɬɭɞɢɢ ɜ ɨɛɥɚɫɬɢ ɯɢɦɢɢ, ɛɢɨɥɨɝɢɢ, ɮɢɡɢɤɢ ɢ ɬ.ɞ.).
ɋɬɭɞɟɧɬɵ ɦɨɝɭɬ ɜɵɛɪɚɬɶ ɫɩɟɰɢɚɥɢɡɚɰɢɸ ɭɱɢɬɟɥɹ ɢ ɩɪɢɨɛɪɟɫɬɢ ɤɜɚɥɢɮɢɤɚɰɢɢ
ɭɱɢɬɟɥɹ ɤɚɤ ɱɚɫɬɶ ɢɯ ɫɬɭɞɢɣ. Ⱦɪɭɝɨɣ ɩɭɬɶ - ɡɚɤɨɧɱɢɬɶ ɫɬɭɞɢɢ ɛɟɡ ɬɚɤɨɣ ɫɩɟɰɢɚɥɢɡɚɰɢɢ ɢ
ɩɪɢɨɛɪɟɫɬɢ ɤɜɚɥɢɮɢɤɚɰɢɸ ɭɱɢɬɟɥɹ ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɨɫɧɨɜɧɵɯ ɫɬɭɞɢɣ ɢɥɢ ɧɚ ɤɭɪɫɚɯ
ɤɜɚɥɢɮɢɤɚɰɢɢ. ȿɫɬɶ ɦɧɨɝɨ ɩɪɢɱɢɧ, ɱɬɨ ɫɟɝɨɞɧɹɲɧɹɹ ɫɢɫɬɟɦɚ ɩɨɞɝɨɬɨɜɤɢ ɭɱɢɬɟɥɟɣ
ɟɫɬɟɫɬɜɨɡɧɚɧɢɹ ɧɟ ɭɫɩɟɲɧɚ. ɇɟɯɜɚɬɤɚ ɤɨɦɩɚɤɬɧɵɯ ɢ ɞɨɫɬɚɬɨɱɧɨ ɬɨɱɧɵɯ ɤɨɧɰɟɩɰɢɣ
ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɞɝɨɬɨɜɤɢ ɤ ɷɬɨɣ ɩɪɨɮɟɫɫɢɢ ɢɝɪɚɟɬ ɫɭɳɟɫɬɜɟɧɧɭɸ ɪɨɥɶ.
ɏɨɪɨɲɚɹ ɩɨɞɝɨɬɨɜɤɚ ɤ ɪɚɛɨɬɟ ɭɱɢɬɟɥɹ - ɬɪɭɞɧɚɹ ɡɚɞɚɱɚ, ɬɪɟɛɭɸɳɚɹ ɩɨɫɬɨɹɧɧɨɝɨ
ɩɨɢɫɤɚ ɥɭɱɲɢɯ ɭɱɟɛɧɵɯ ɩɥɚɧɨɜ /ɩɪɨɝɪɚɦɦ/ ɢ ɨɪɝɚɧɢɡɚɰɢɢ ɫɬɭɞɢɣ. ɏɨɪɨɲɢɦ ɩɪɢɦɟɪɨɦ
ɦɨɝɭɬ ɛɵɬɶ ɞɟɣɫɬɜɢɹ, ɩɪɟɞɩɪɢɧɹɬɵɟ ɜ ɩɨɞɝɨɬɨɜɤɟ ɭɱɢɬɟɥɟɣ ɯɢɦɢɢ ɜ ɭɧɢɜɟɪɫɢɬɟɬɟ ɢɦɟɧɢ
Ɇɚɪɢɹ Ʉɸɪɢ ɋɤɥɨɞɨɜɫɤɚ ɜ ɬɟɱɟɧɢɟ ɩɪɨɲɥɵɯ ɧɟɫɤɨɥɶɤɢɯ ɥɟɬ.
Ƚɪɭɩɩɚ ɩɪɟɞɦɟɬɨɜ, ɩɪɟɩɨɞɚɜɚɟɦɵɯ ɜ ɬɟɱɟɧɢɟ ɬɪɟɯ ɫɟɦɟɫɬɪɨɜ, ɞɚɺɬ ɤɜɚɥɢɮɢɤɚɰɢɢ
ɨɛɭɱɟɧɢɹ - ɞɢɞɚɤɬɢɤɚ ɯɢɦɢɢ (120 ɱɚɫɨɜ), ɩɟɞɚɝɨɝɢɤɚ (90 ɱɚɫɨɜ), ɩɫɢɯɨɥɨɝɢɹ (60 ɱɚɫɨɜ) ɢ
ɲɤɨɥɶɧɚɹ ɩɪɚɤɬɢɤɚ (2 ɧɟɞɟɥɢ ɩɟɞɚɝɨɝɢɱɟɫɤɚɹ ɢ 8 ɧɟɞɟɥɶ ɩɨ ɩɪɟɞɦɟɬɭ ɨɛɭɱɟɧɢɹ).
Ʉɭɪɫ ɞɢɞɚɤɬɢɤɢ ɯɢɦɢɢ ɫɨɫɬɨɢɬ: ɥɟɤɰɢɢ (15 ɱɚɫɨɜ, ɫɟɦɟɫɬɪ VII), ɫɟɦɢɧɚɪɵ ɢ
ɥɚɛɨɪɚɬɨɪɧɵɟ ɡɚɧɹɬɢɹ (60 ɱɚɫɨɜ ɜ VII ɫɟɦɟɫɬɪɟ ɢ 30 ɱɚɫɨɜ ɜ VIII ɫɟɦɟɫɬɪɟ) ɢ ɫɟɦɢɧɚɪɵ (15
ɱɚɫɨɜ, ɫɟɦɟɫɬɪ IX) ɬɚɤ ɠɟ ɲɤɨɥɶɧɚɹ ɩɪɚɤɬɢɤɚ (4 ɧɟɞɟɥɢ ɜ ɬɟɱɟɧɢɟ VIII ɫɟɦɟɫɬɪɚ ɢ 4 ɧɟɞɟɥɢ
ɩɨɫɥɟ VIII ɫɟɦɟɫɬɪɚ).
ȼ ɬɟɱɟɧɢɟ ɲɤɨɥɶɧɨɣ ɩɪɚɤɬɢɤɢ, ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, ɫɬɭɞɟɧɬɵ ɦɨɝɭɬ ɩɪɨɜɟɪɢɬɶ ɫɜɨɢ
ɭɦɟɧɢɹ ɢ ɧɚɜɵɤɢ, ɩɪɢɨɛɪɟɬɟɧɧɵɟ ɜ ɬɟɱɟɧɢɟ ɡɚɧɹɬɢɣ ɜ ɭɧɢɜɟɪɫɢɬɟɬɟ ɢ, ɫ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɨɧɢ
ɩɪɢɨɛɪɟɬɚɟɬ ɧɨɜɵɟ ɭɦɟɧɢɹ ɢ ɧɚɜɵɤɢ, ɤɨɬɨɪɵɟ ɨɧɢ ɛɭɞɭɬ ɫɩɨɫɨɛɧɵ ɪɚɡɜɢɜɚɬɶ ɢ ɭɥɭɱɲɚɬɶ ɜ
ɬɟɱɟɧɢɟ ɞɚɥɶɧɟɣɲɢɯ ɡɚɧɹɬɢɣ ɜ ɭɧɢɜɟɪɫɢɬɟɬɟ.

ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɲɤɨɥɶɧɨɣ ɩɪɚɤɬɢɤɢ ɜɫɟ ɫɬɭɞɟɧɬɵ ɟɳɟ ɭɱɚɫɬɜɭɸɬ ɧɚ ɫɟɦɢɧɚɪɟ, ɰɟɥɶ
ɤɨɬɨɪɨɝɨ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɨɞɜɟɫɬɢ ɢɬɨɝɢ ɢ ɨɛɴɟɞɢɧɢɬɶ ɡɧɚɧɢɹ, ɩɪɢɨɛɪɟɬɟɧɧɵɟ ɜ
ɬɟɱɟɧɢɟ ɞɜɭɯ ɫɟɦɟɫɬɪɨɜ ɢɡɭɱɟɧɢɹ ɞɢɞɚɤɬɢɤɢ ɯɢɦɢɢ ɢ ɡɧɚɧɢɣ, ɩɨɥɭɱɟɧɧɵɯ ɜ ɲɤɨɥɟ ɜɨ ɜɪɟɦɹ
ɩɪɚɤɬɢɤɢ.
ɗɤɡɚɦɟɧ ɩɨ ɞɢɞɚɤɬɢɤɟ ɯɢɦɢɢ (ɤɨɬɨɪɵɦ ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɷɬɨɬ ɤɭɪɫ) ɞɨɥɠɟɧ ɜɵɩɨɥɧɢɬɶ
ɜɚɠɧɭɸ ɮɭɧɤɰɢɸ – ɷɬɨ ɩɨɞɬɜɟɪɠɞɟɧɢɟ ɤɜɚɥɢɮɢɤɚɰɢɣ, ɱɬɨɛɵ ɫɬɚɬɶ ɭɱɢɬɟɥɟɦ ɯɢɦɢɢ.
ɗɤɡɚɦɟɧ ɫɨɫɬɨɢɬ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɷɥɟɦɟɧɬɨɜ, ɰɟɥɶ ɤɨɬɨɪɵɯ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ
ɩɪɨɜɟɪɢɬɶ:
x ɫɬɟɩɟɧɶ ɩɪɢɨɛɪɟɬɟɧɧɵɯ ɡɧɚɧɢɣ ɩɨ ɯɢɦɢɢ ɜ ɩɪɟɞɟɥɚɯ ɫɪɟɞɧɟɣ ɲɤɨɥɵ;
x ɡɧɚɧɢɟ ɩɨ ɞɢɞɚɤɬɢɤɟ ɯɢɦɢɢ;
x ɫɩɨɫɨɛɧɨɫɬɢ ɩɥɚɧɢɪɨɜɚɬɶ ɨɛɭɱɟɧɢɟ ɢ ɞɪɭɝɭɸ ɨɛɪɚɡɨɜɚɬɟɥɶɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ;
x ɫɩɨɫɨɛɧɨɫɬɢ ɩɪɨɜɨɞɢɬɶ ɭɪɨɤ.
ɉɪɨɛɥɟɦɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɩɨɞɝɨɬɨɜɤɨɣ ɭɱɢɬɟɥɟɣ ɟɫɬɟɫɬɜɨɡɧɚɧɢɹ ɜ ɉɨɥɶɲɟ, ɮɚɤɬɢɱɟɫɤɢ
ɫɭɳɟɫɬɜɭɟɬ ɢ ɜ ɞɪɭɝɢɯ ɫɬɪɚɧɚɯ. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɜɚɠɧɨɫɬɢ ɟɫɬɟɫɬɜɟɧɧɨɧɚɭɱɧɨɝɨ
ɨɛɪɚɡɨɜɚɧɢɹ ɜ ɫɨɜɪɟɦɟɧɧɨɦ ɨɛɳɟɫɬɜɟ, ɬɪɟɛɨɜɚɧɢɹ ɤ ɤɜɚɥɢɮɢɤɚɰɢɢ ɭɱɢɬɟɥɟɣ ɩɨɫɬɨɹɧɧɨ
ɜɨɡɪɚɫɬɚɸɬ. ɉɨɷɬɨɦɭ ɪɚɡɜɢɬɢɟ ɦɟɠɞɭɧɚɪɨɞɧɨɝɨ ɫɨɬɪɭɞɧɢɱɟɫɬɜɚ ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɨɢɫɤɭ ɨɛɳɢɯ
ɩɭɬɟɣ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɭɱɢɬɟɥɟɣ ɟɫɬɟɫɬɜɨɡɧɚɧɢɹ.
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɟɫɬɟɫɬɜɟɧɧɨɧɚɭɱɧɨɟ ɨɛɪɚɡɨɜɚɧɢɟ, ɩɨɞɝɨɬɨɜɤɚ ɭɱɢɬɟɥɟɣ.
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