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ABSTRACT

The article offers a sample didactic model for foemation of a complex competence on the subjedhén
education of chemistry and environment protectiom,the basis of the stage-by-stage formation ofsiesn of
competencies necessary for the education in thesulAn analysis is made of the main structurahponents of
the model: purpose, content, and organization efgtadagogical experiment.
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INTRODUCTION

One of the main tasks that Bulgarian school isnfgds the attainment of a new, up-to-date qualitgducation.
That involves the formation in students not onlyaafystem of knowledge, skills and habits, but als@ttempt for
independent activity and personal responsibiligy, $pecific educational competencies.

The resolution of that task requires the incredgingpre comprehensive usage of the competencesagipin the
education process. “That approach corresponds dogmeral concept adopted in most developed cesntri
regarding education results in the form of competen discussed as an indicator of human potenfid]. The
essential idea of the competences approach comsitii® assumption that the main result of eduoatioes not
comprise the individual items of knowledge, skdlsd habits; it comprises the capability and reasdired students
for effective and productive activity in diversec&ly significant situations. In its turn, the liatluction of the
notion of educational competences into the norradtiase of education enables the resolution ofryathar crucial
problem that schools are facing, viz., the probtgrassessment of students’ educational achievements

Studying the psychological and methodological ifees, we did not discover a united attitude ord#faition of
the notions of “competence” and “competency”.[1;8]40ut of the definitions we have studied, we &by the
ones that define competencies as a “necessary ofshe educational activity of students which qoises not only
knowledge and skills, but also the adopted metliddstions, personal qualities necessary for prodei@activity”,
and competence as an integral feature of perspnalisystem of competencies structured in a spetifinner and
integrating knowledge, skills, and also attitudéthe individual towards himself/herself” [8].

In the three-stage hierarchy of competencies pexpby A.V. Hutorskoy, key competencies occupy th& place.
They are followed by general subject competencidschw refer to a specific range of school subjeats a
educational areas. The author allots the thirdeptacsubject competencies (specific with respedhéofirst two
types of competencies, formed in the frameworkcbbsl! subjects) [7].

The fulfillment of the competence approach in tharse of the education hemistry and environment protection

has the purpose of forming a system of competenc@sesponding to that educational area. Furthezmor
possibilities exist for the formation and develommn®f both subject and beyond subject (key) compts.
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According to the references studied, subject coemuets are formed via the contents of the schogésyland key
competences are formed via the technologies ofagitucand the fulfillment of interdisciplinary rélanships. [7]

In the Bulgarian references we have studied, wendidfind a description of a model of formation sfbject
competence. [1,2,3,4,5,8] There is also a lackestdptions of the possible ways of its formatinomiethodology
books and in practical guidance books for teachHer&ussian language references, examples areedffier the
formation of specific key competencies, but thegaim we did not discover a generalized, invariamdet of
formation of subject competence in the educatiachemistry and environment protectiofr.,9,10,11,12]

That determined the goal of the pedagogical exparimart of which we have presented in the pregseblication,
viz.: development of a methodology for the formatiof subject competence in the educatiorclemistry and
environment protection.

EXPERIMENTAL SECTION

The stages of the methodology are fulfilled in tbkowing sequence: Acquaintance with the theoedtltases of
the competence approach (an apparatus of notidtactat technologies for its fulfillmenty—> Studying the
good pedagogical experience for the formation of &@mpetencies in educatiom— Diagnostics of students’
motivation and attitude at the start of the expentn—> Setting the goal— Development of a didactic
model for the formation of subject competence ia ¢uucation irchemistry and environment protectiorm—>
Selection of the methods, forms and means for tifdlhent of the goal set—> Approval of the developed
model in the course of educatiom™ Concluding diagnostics.

In the present article we have presented the sesfithe stage related to the establishment ofliiectic model. In
its development, we have proceeded from the uraleistg that the formation of subject competencesmatbe
fulfilled solely via the educational content. Fhetpurpose, the complex formation is necessarynafnaber of other
competencies: scientific chemical, education cogmit health and ecological, information, communimt
research, experimental, control and assessmentetengies.

RESULTSAND DISCUSSION

The developed didactic model reflects the goaltexnand organization of the pedagogical experimasra result
of which knowledge and skills in chemistry are reastl, and students’ individual capabilities andspeal qualities
are developed. The structure of the model is pteden Figure 1.

The goal that we have set for ourselves is the formatiostiients of a complex subject competencehiemistry
and environment protectioion the basis of stage-by-stage formation of sesy®f competencies necessary for the
education in the subject.
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Figure 1.Sample model of the for mation of subject competencein chemistry and environment protection
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The incoming diagnostics establishes the leveleyf dtompetencies formed which are part of the systesubject
competence, and students’ motivation and attitodbe forthcoming work.

In the framework of the competence approach, tedgminant significance is allotted not so muchh®éxpansion
of the volume of knowledge and skills acquired, puedominantly to the acquisition of experiencetlieir

application in specific practical situations. Therrhation of personal qualities which enable stusletat be

successful in their development is of no lesseroitgnce. The spontaneous acquisition of these tmsalby

students in the course of lessons, and even ia@xticular activity, is impossible. For the purpp# is necessary
to systematically use the capabilities of modernagegical technologies (research, design, infoomatnd

communication etc. technologies) which compris@vacand interactive methods and forms of educatidrey

create favorable conditions for the developmenskifis for collaboration, communication, toleranaad self-

assessment, they stimulate creativity and initegtiand in that manner assist for the formationngbartant key
competencies.

Subject competences are formed within the frames specific subject. But that formation does ngigdea only

once, in an isolated manner; it happens via thgesby-stage formation of an overall system of caepees

characteristics for the specific subject areatdrurn, each of these competencies also includesmplex of other
competencies related to the thought, researchtivegarocesses in students’ cognitive activity. B purposes of
the work presented here, we have dwelled on thabibifes for forming the competencies includedtlie model

proposed. In our opinion, they have the highestoiigmce in the formation of a complex subject cot@pee in

chemistry and environment protection.

Scientific chemical competency comprises chemitaldcy: knowledge of substances and their proggrikills for
safe work with substances, skills for adequate afsehemical knowledge for the solution of everyddg and

practical problems. It is formed both via educagionontent and via chemical experiments. To attgirwe

employed a specially developed methodological syste the course of the work. It includes lessomgplavith

usage of innovative technologies and didactic malgerworksheets, information cards, contextualbpgms. In

addition, students search and enrich the educdtioméent with suitable interesting informationeyhmodel objects
and processes being studied (e.g. circumrotatiosubfstances), they plan and conduct chemical expets,

carrying out part of them in home conditions.

Educational and cognitive competencies are relatestudents’ readiness for independent cognitieviac They
are characterized by built skills for establishingusal/effect relationships and formulating coniolos, for
independent acquisition of new knowledge and slalisl fulfillment of their personality potentiahdiuded in these
competencies are the setting of goals, planninglyais, reflection, self-assessment. Within themiea of these
competencies, the requirements for functionalditgrare determined [7].

For the formation of these competencies in the smwf the work, we use the solving of non-standegical

problems; entertaining problems such as puzzlesserords; cases related to the application of iaat been
learned into practice. The problem research apprées proved especially effective for their devetept. To
fulfill it, in some of the lessons we conduct edimaal mini research cycles which enable studeadsa result of
observations, analysis, formulation of hypothesad their verification, to formulate conclusions aatiain new
knowledge on their own.

Health and ecological competencies formed in thersm of education ithemistry and environment protection
include a student’s capability to find his/her wiaythe surrounding world, assess the preciousnesstare, of
his/her own health and the health of the peoplairmpand also skills for decision taking, risk asseent and
management. For the formation of health and eccédgcompetencies in the course of education, we use
interdisciplinary lessons and role playing relatedlobal ecological or socially significant probis, debates, work

on projects. A "Bulgarian People Are IlI” projectaw developed. Within the project framework, redeamas
conducted on the most frequent diseases and ouatrigigimes suitable for each disease, relating esgime to the
calorie content of foods. In the website launchegart of the project, a calculator is included ahhprovides data

on the basis of age, sex, weight, physical loading.

Information competencies are related to the skibaing able to independently search, analyze,nizgatransform
and use the necessary information. Their formasasiosely related to the training of students $ing information
sources in the right manner. For the purpose, veethe following types of educational tasks: prepanaand
writing of reports; preparation of a list of sitesntaining information on a given topic; collectiof electronic
materials for illustration of specific topics withthe educational content; preparation of presemtst animations
and simulations, preparation of brochures. Studstutdy independently additional sources of infoioratbooks,
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dictionaries, encyclopedias, digests, Internet rate When the end products of the work are preghaccording to
preliminary specified criteria, students form skiluch as creativity, skills for planning, genezialj, aesthetic taste,
the skill for assessment and self-assessment.

Communicative competencies involve the good commainthe language official for the country, as wa
command of other European languages, knowledgeuaadf communication skills, the skill of particijmay in
team work, the skill of presenting information. Tarm them, we use dialog methods: discussion, @éghafin
attack, case solving, work on a project.These misttawe accomplished by working in a group whereattievities
are aimed at coordinating different opinions, téagbthe final goal. During discussions, in an eawiment of free
communication, students interact with one anotbechange information, solve the problems set tagetimodel
situations, overcome conflicts, and when necesseyrt to compromise.

Research competencies require the availability ridvkedge acquired in a specific scientific fielddaformed

research skills. For the formation, in the coursthe pedagogical experiment we use educationabreh problems
related to independent searching and finding lagkiformation, and work on a project, with the thesrbeing:

Catalysts of natural processes, Circumrotationtodgen in nature.

The experimental competencies formedchemistry and environment protectiorclude skills for planning and
implementation of a chemical experiment, knowledgel observation of the rules for safety, presemtatind
analysis of the results obtained, expression ottemical reactions that have occurred by chenaigahtions. One
of the possibilities we use to attain these compeés is the work with worksheets. They mandatoirigiude
problems which require independent creative sahstiby students. Another possibility is implementkding
laboratory tests. Students, divided into groupke taideo clips of the tests being performed. Thaewiclips are
watched by the other groups which have to assesshehthe safety rules have been observed, hovisphg@nd
accurately the tests have been conducted. In tlaainer, the skills formed are a responsible attittmeards
experimental work, skills for planning and safe @act of chemical experiments, as well as the sfithssessment
and self-assessment.

Control and assessment competencies are relatde wtudents’ assessment of their own theoretivalpactical
preparation, with the skill of self-control and mngiof different manners of control of classmatetivaty. To form
these competencies, the students were given thedgsepare criteria for the assessment of a ptasen and of a
lesson. After discussing the suggestions madeerizritvere determined on the basis of which studesgess their
own achievements and the achievements of theismlaies.

Owing to the limited volume of the publication, wle not include a description of the specific metilodical
variants of forming the respective competenciegs€hvariants shall be the subject of another articl

CONCLUSION

The pedagogical experiment has not been conclueed ke finale result expected from its condu¢hesformation
of a complex subject competencechemistry and environment protection.
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