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The role of innovative technologies in increasing the level of
professional competence of the future physics teacher

Modern pedagogical science states that the new concept of education of the XXI century is being developed
through the prism of improving the culture of the personality of the future teacher, which should include a set
of knowledge, skills and, most importantly, the cultural and moral values accumulated by mankind, which are
necessary for the formation and development of a competent personality, its professional maturity. The article
deals with the problem of training teachers for innovative activities in the context of distance learning. The
necessity of this component of professional training of teachers is substantiated, the features-of an innovative
approach to the organization of the educational process are described, the essence of the innovative orientation
of pedagogical activity is revealed. The authors believe that the primary, main, but/dong—term goal is the
formation of a competent personnel potential of teachers of a new formation, justifying the quite:obvious: the
direct dependence of the quality of the education system on the quality of teachers working in it. Proposed
solutions to the problems of training highly qualified, competent physics teachers of'a new formation who are
able to work in distance learning, create high-quality electronic resources for.students on the basis of innovative
technologies and who are ready to effectively implement them in the pedagogical system.
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Introduction

Since 2020, in the face of the threat of the spréad of cotonavirus infection, all universities, colleges and
secondary schools have decided to switch to distance learning.

Due to the state of emergency in the country due to the coronavirus pandemic and the transfer of students
to distance learning, remote rural areas without the Internet and with poor communication are faced with a
new problem. There are remote rural areas where students do not have access to the Internet and mobile
communications, and therefore were cut off from studies [1].

There are distinctive features of distance learning technologies.

Distance learning technologies are based on the following methods of information transfer:

- Electronic textbooks and reference books;

- Two-way communication using internet connections.

Electronic textbooks are becoming more and more popular every year due to their much wider
possibilities. Let's name the main advantages of electronic textbooks:

- Quick search function. The ability to quickly and accurately find the information you need for any
request.

-Multimedia functions. The ability to use in educational material not only illustrations, but also video
materials, animations.

- Interactive simulation. Students have the opportunity to conduct many virtual experiments, especially
in physics.

- An interactive self-test system, which allows the student to assess the level of his knowledge in a
convenient form, to prepare more thoroughly for tests and exams.

The need to use high-quality electronic textbooks is becoming today's requirement for distance education.

Students need electronic teaching aids, textbooks, problem books, virtual laboratory works, tests for self-
examination of knowledge, etc. which can be used without access to the Internet. Here the following question
arises: are there enough highly qualified, competent teachers with innovative education who are able to create
high-quality electronic resources for students and are ready to effectively implement them in the pedagogical
system? It is well known that it takes years to develop a competent, creative human resources. How is the
problem of training competent teaching staff — teachers of a new formation solved?

The theoretical understanding of the term “competence” led to the following conclusions:
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firstly, competence requires constant updating of knowledge, mastering of information for optimal use in
specific conditions, i.e. possession of operational and mobile knowledge;

secondly, competence is not just the mastery of knowledge (in such cases, we can talk about erudition),
it is rather a willingness to solve problems with knowledge of the matter, therefore, competence includes both
content (knowledge) and procedural (skill) components, then there is a competent person who should not only
know the essence of the problem, but also be able to solve it, and flexibly applying adequate methods;

thirdly, a competent specialist must have critical thinking that allows him to make accurate decisions
based on an independent assessment of the problem [2].

By virtue of the above, the competence-based approach, reflecting the ideas about the professionalism
and business qualities of a modern physics teacher, is able to have a positive impact on the development of
innovative processes in the pedagogical education system. Universities should train highly qualified, compe-
tent physics teachers of a new formation, capable of working in distance learning, create high-quality electronic
resources for students on the basis of innovative technologies and who are ready to effectively implement them
in the pedagogical system.

New conceptual approaches involve the development of such schools and universities that will be able to
effectively influence the positive socio-economic advancement of society, they focus'on the development of
the individual, his thinking in the emotional-aesthetic, volitional, intellectual spheres, the disclosure of a per-
son's creative potential, his political socialization, qualities that should manifest themselves in any sphere his
professional activity.

Let's consider the goals and objectives outlined in the state program of education reform of the Republic
of Kazakhstan:

— —updating the content and structure of education;

—— improvement of educational, methodological and scientific support of the educational process;

— — integration of education, science and production;

— — strengthen the environmental training of students;

— — introduction of new pedagogical and information technologies;

— — improving the social status of teaching professions; etc.

Experimental

As is well known, since 2015, the South Korean government has abandoned paper textbooks. The South
Korean Department of Education announced: that they are ready to change school textbooks, testing, etc. into
electronic format. The Intellectual Nation program has been operating in Singapore since 2015. 4D virtual
labs, interactive maps and other innovations are being introduced. Finland is considered the most advanced
state in Europe in the field of e-learning. Its progressive education system is accepted as the basic model in
many countries. Due to innoyvations in education, the country without any natural resources has acquired the
status of the leading one in the EU for two decades [3].

According to_the results of participation in the PISA (Program for International Student Assessment)
studies, an international study initiated by the OECD (Organization for Economic Cooperation and Develop-
ment), Estonia is in first place in reading and science, and in mathematics — in second, behind only Japan.
Primary informatization in Estonian schools began in the 1990s, and already in 1997, a project was developed
to connect all schools to the Internet, implemented by 2006. Since 2002 there has been an e-School system
that provides quick access to all electronic educational information, all of them are electronic textbooks. united
into a single educational platform Opiq — “Library of educational materials” for grades 1-12 in all subjects.
The advantage of such a system, among others, is the provision of intersubject connections. For example, in
the 8th grade textbook on geography on the topic “Water resources”, information is given through hyperlinks
where you can find the necessary material in other textbooks — not only for grade 8, but also subsequent ones.
Opiq can be accessed from anywhere with an Internet connection and from any device. Estonian educational
technologies are now being introduced in Kazakhstan [3].

But the problem is, how can they use such unified educational platforms for students who do not have
access to the Internet and mobile communications?

An analysis of empirical data obtained in the course of a survey of teachers shows that teachers use some
elements of electronic resources in pedagogical practice for distance education, but there are also teachers who
have no idea of creating electronic textbooks. At the same time, practicing teachers realize the need to solve
the problem of teachers' innovative competence.
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The nature of competence is such that it, being a product of training, does not directly follow from it, but
rather is a consequence of the self-development of the individual. As a result, the professional training of future
teachers seems to be a personality-oriented educational process, i.e. ensuring the maximum demand for the
personal potential of the future teacher in the implementation of pedagogical tasks.

The analysis of the structure of the competence of future teachers has scientific, theoretical and practical
significance. This problem lies at the junction of the structuring of personal and pedagogical culture. Unfortu-
nately, the practice of higher education, as a rule, demonstrates the results of a not very high level of profes-
sional training of future teachers.

According to the work [4], the problems of teachers' competence in the use of information technologies
in online classes during the pandemic were identified. The Ministry of Education has allowed the use of mes-
sengers, e-mail and special e-learning programs. For students of remote Kazakh villages, it was planned to
keep attending classes in a regular mode with two shifts of training.

Results and Discussion

It should be noted that in our country, in order to maintain and raise the education system to a higher
quality level, in the current difficult socio-economic conditions, a lot of positive things are being done. For
those who have decided to work in rural schools, the state allocates housing, "lifting", etc. are allocated.

Since January 2020, the Law "On the status of a teacher republic of Kazakhstan" has‘come into force in
the country, which is purposefully aimed at supporting the profession of school teachers and increasing the
prestige of teaching. There are a lot of innovations in this law that cover the social and financial well-being of
Kazakhstani teachers.

The dependence of the quality of education on the quality of teacher training is proved by a multitude of
both statistical data and practice [5, 6].

On the agenda of the present day, the problem of training physics teachers of a new formation, who can
quickly respond to changing conditions of education and implement innovative teaching technologies in phys-
ics lessons, is still urgent.

Due to the situations, we believe that it is first of all necessary to maintain and update the training of
teachers of computer physicists.

Firstly, it solves the problem of teacher training in related subjects for the integrated study of subjects,
since one of the distinctive features of the updated content of education, which has been introduced into the
general education system of our country, isithe improvement of the pedagogical skills of teachers in the use of
“cross-cutting themes”, which will most effectively organize intersubject connections in the classroom. In turn,
interdisciplinary connections, arousing interest in knowledge, activate the student's mental activity. According
to the updated content of education, the role of a modern teacher is the organization of independent cognitive
activity of students.

Currently, graduates do not view their professional activities as an integrated process; do not know how
to adapt to changing technical'and technological environments. Western experts state that today science and
technology are developing so rapidly that there is no time after graduation to “finish their studies” and “reach”
the current level of development of high-tech production, it is necessary to engage in intensive scientific ac-
tivities with a focus on future professional employment already on the “university bench” [7].

Secondly, distance education is becoming an integral part of current education, so it is necessary to think
about training physics teachers with knowledge of computer science. The main goal of universities in teacher
training isnot a simple set of knowledge, skills and abilities, but personal, social and professional competence
based on them ~— the ability to independently extract, analyze and effectively use innovative technologies in
a rapidly changing world, especially in online-learning.

As the authors [8] note, during online classes, in connection with COVID-19 for a number of educational
institutions, the investments that have been made recently have paid off. However, every teacher has to solve
other current problems with teaching online courses.

Conclusion

In view of the above, the content of the concept of competence includes the following main features: the
mobility of knowledge, flexibility of the method of problem solving and critical thinking. The relevance of
this approach is due to the need to bring the results of education to the parameters demanded by modern society:
teacher mobility, his ability to respond quickly to changing conditions and social realities, the humanistic ori-
entation of his behavior.
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The consequence of this is the accelerated renewal of the means and conditions for obtaining education
and the expansion of opportunities for obtaining continuous education, the use of distance education tools
allows the creation of competitive educational services and the formation of a single education market.

The competence-based approach, reflecting the ideas of professionalism and business qualities of a mod-
ern teacher, is able to have a positive impact on the development of innovative processes in the system of
pedagogical education. In addition, the following should be attributed to the principles of the competence
approach: diagnosticity, i.e. orientation towards achieving the diagnosed result, manifested in behavior and
thinking; complexity, interdisciplinarity — taking into account both educational and external, environmental
factors and influences; multifunctionality: competence cannot be characterized by one skill or property; it is
the ability to solve a set of tasks.

At the L.N. Gumilyov ENU, the training of future physics teachers according to the educational program
6B01510 — “Training of physics teachers” is carried out at two levels of education, bachelor's and master's
degree. To train competent teachers of computer-physicists, the university has the necessary pedagogical and
scientific personnel. There is a certificate of primary international accreditation of thé educational program
6B01510 — “Training of Physics Teachers” (bachelor's degree) by an independent agency for quality assurance
in education (IQAA). Since in the city of Astana, physics teachers are trained only at ouruniversity and receive
a high-quality education that meets international standards, more than 95 % of graduates of this educational
program work in their specialties. We believe that for the training of teachers of.a new formation who are able
to quickly respond to changing conditions and social realities, who are ready to effectively implement innova-
tive technologies within the framework of updating the content of secondary education in the Republic of
Kazakhstan, teachers of computer-physicists, our university has all the necessary resources.

It is also obvious that today, and in the future, there will be an increasing demand for specialists with a
broad general erudition, who show in their professional activities mot only functional literacy, but also
knowledge of the basic fundamental laws of the existence and development of Nature, knowledge formed
during the study of natural science disciplines mainly physics — the fundamental science of Nature, the leader
of modern Natural Science.

A teacher has no right to lag behind the modern level of science, and a scientist should not forget about
the need to prepare a shift and create “his own school”.
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Boaamak ¢usuka MyrajgiMiHiH K9CiOM KY3bIPeTTUIIK JeHreiliH KeTepyae
HHHOBANUSUIBIK TEXHOJOTUAIAPABIH MAHBI3IbLIbIFbI

Kasipri 3amanrs! nmemarorukanslk FeuIbIM XX Faceiparsl OimiM Oepy/IiH jkaHa TYKBIPBIMIAMachl OOJamIak,
MYFATIMHIH TYJFaJIBIK MOACHHETIH apTTHIPY IPHU3Machl apKbUIBI MYMKIH €KeHAITH, OFaH OiTiM, OUTIK >koHE
JaFIblIap KUBIHTBIFBI, COHBIMEH KaTap €H 0acTBIChI, KY3bIPETTI TYJIFaHbl KAJIBINITACTBIPY MEH JAMBITY YIIH
a/1aM3aTTbIH )KUHAFaH MOJICHH JKOHE aJIaMIePIITIK KYH/IbUIBIKTAPbIHBIH MaHbI3IbUIbIFbI OHBIH KOCiOM JKeTiin
KbI3MET eTyiHe BIKMaJlbl 30p €KeH[IriH HaKThUIaiiapl. Makanaga KalbIKTBIKTaH OKBITY JKaFdaiblHIa Ka3ipri
3aMaHFbl MyFaliMJepai WHHOBAIMSUIIBIK KbI3METKE Aaspiay Maceseci KapacTeIpbUiFaH. bomamak ¢usnka
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MyFaJliMIepiH KociOu maspiayna ocbl HHHOBAIMSJIBIK KOMIIOHEHTIHIH KaXKETTUIIrT MEH MaHBI3IbUIBIFI HET13-
JienreH, O0itimM Oepy yAepiciH YHBIMIACTHIPYAaFbl HHHOBAIMAJIBIK TOCUIIIH epeKIIeNiKTepi CUIIATTAIIFaH, Ie/ia-
TOTUKAJBIK KbI3METTiH HHHOBALMSIIBIK OaFbITHIHBIH MOHI MEH MaHbI3[bUIBIFbI alllbUTFaH. KalIbIKTHIKTaH OKBITY
JKaFTalbIHIa HOTHKEII JKYMBIC JKacail alaThiH, )KOFaphl OUTIKTI, KoCiOM KY3BIPETTi, ”HHOBAIIUSIIBIK TEXHOJIO-
THSUIap/IbIH HET131H e OUTIM almynibuiapFa apHalFaH carajibl JJICKTPOHIBI PECYPCTap bl MAHbIHIAYFa )KOHE OHBI
MeTarOTUKAJIBIK JKYHeIe THIMII JKYy3ere achlpyFa KaOiaeTTi, )kaHa GhopManusiarel GU3MKa MyFaliMACPiH Ja-
HBIHIAY MOCeNeNepiHiH OHTAMIBI IICHIIMACPI YChIHBUIFAH. AJTAMHBIH OJICYMETTIK OJIEMIe CHIll, OHBIH OCHI
anemze OeiMACTII jKkOHE OHIM/II KBI3MET aTKapyBbIH KAMTaMachl3 €Ty MocesIeciH OUTiM Oepy/i HEFYPIIbIM JKeKe
JKOHE QJICYMETTIK MHTETpalUsUIaHFaH HOTIDKEMEH KaMTaMachl3 €Ty Ka)KeTTUIIMH aj/IbIH ajla aHbIKTal, Heri3Ti
Mocelie eKeHIH TYCiHY KaKeT eKeHi Oenriii 0ol

Kinm cesoep: dpmsnka myramiMaepi, 0istim 6epy yzepici, xaHa (hopMaiusi, THHOBALUSIIBIK TEXHOJIOTHIIAP, Ky-
3BIPETTINIIK, OiiM Gepy GarmapiiamMachl, KalIBIKTEIKTaH OKBITY, TOHAPAIIBIK OaiiiaHbIcTap.

K K. EpmexoBa, 2.K. Koxabekosa, I'.E. CarbiipikoBa

PoJib MHHOBALIMOHHBIX TEXHOJIOTHii B MOBbIIIEHUH YPOBHA
npodeccuoHAIbHON KOMIIETEHTHOCTH OyAyIIero yaureyisi Gpuanku

CoBpeMeHHas Ieiarornyeckas Hayka KOHCTaTHPYET, 4To HOBast KoHIenus oopazosanus XX Beka pa3paba-
TBIBAETCS Yepe3 MPU3MY MOBBINICHHS KYJIbTYPBl JMYHOCTH OyIyIIEero reaarora, KOTopas JAO/DKHa BKIFOYATh
KOMIUTEKC 3HAaHHH, yMEHUI ¥ HABBIKOB, U, YTO CAMOE ITIaBHOE, HAKOIUICHHBIE YeJI0BEIECTBOM KyIbTypPHO-HpPaB-
CTBEHHBIC IIEHHOCTH, KOTOPbIe HEOOXOAMMBI Il ()OPMHPOBAHUS M PA3BUTHS KOMIIETEHTHOH JIMIHOCTH, €e
npodeccnoHaIbHOM 3penocTr. B HacTosmel craTbe paccMOTpeHa mpodieMa MoArOTOBKH 11eIaroroB K HHHO-
BaI[MOHHOH JIEITEIBPHOCTH B YCIOBHAX AUCTAaHIMOHHOTO 00ydeHus. OG0cHOBaHa HEOOXOAUMOCTH JAHHOTO
KOMITOHEHTA MPO(eCCHOHANEHOI ITOrOTOBKH II€aroroB, ONMCAHbI 0COOCHHOCTH MHHOBAaIMOHHOTO MOAXO0/a
K OpraHu3aluy 00pa3oBaTeIbHOr0 MPOLecca, PACKPbITa CYLIHOCTh HHHOBALIMOHHOHN HAIPABJICHHOCTH I1e/1aro-
THYeCKOi nesrenbHocTH. [lepBooUepeHOl, TTIaBHOM, HO AQITOCPOUHON IE/IbI0 aBTOPHI MoJIararoT GopMHpo-
BaHHE KOMIIETEHTHOTO KaJpOBOTO IOTEHLHala MNearoros (yuureineil) HoBoW Qopmanuu, o00CHOBBIBAs
BIIOJIHE OYEBH/IHOE: NPSIMYIO 3aBUCHMOCTb KaueCTBA CUCTEMbI 00Pa30BaHMUs OT KaueCTBa y4uTelsel, paboTaro-
myx B Helt. [IpetoxeHs! permenns mpo6ieM IoroToBKH BEICOKOKBATH(HIIUPOBAHHBIX, KOMIETCHTHBIX yIH-
Tenel (Gu3uKK HOBOH hopMaryy, CiOCOOHBIX pabOTaTh B YCIOBHSAX ICTAHIIMOHHOTO 00yYeHHs, CO3/1aBaTh HA
OCHOBE MHHOBAIIMOHHBIX TEXHOJOTHI KaueCTBEHHBIC HIICKTPOHHBIC PECYPCHI U 00y4alOMUXCsl U TOTOBBIX
3¢ PeKTHBHO PeaT30BBIBATE HX B IIeAaroruIeckoi cucreme. CTaHOBUTCS OYEBHIHBIM, UTO II00ATbHAS 3a1a4a
obecriedeHNs1 BXOXK/ICHUS YeI0BEKa B COLMUANBHBIM MUD, €ro MPOJYKTHBHOHN aJanTalliyd B 3TOM MHpE, TIpea-
ompenenseT HeoOXOAUMOCTh TOCTAaHOBKHU BOIIPOCa obecrieueHns: 00pa3oBaHueM Ooee MOITHOTO JIMYHOCTHO U
COIMAILHO HHTETPUPOBAHHOTO Pe3ybTaTa.

Knwouesvie crosa: yunrens Gusnky, 00pa3oBaTeNbHbIHA mporecc, HoBask (hopMarys, MHHOBAIIMOHHbBIE TEXHOJIO-
T'MH, KOMIETEHTHOCTh, 00pa30BaTeIbHas IPOrpaMmMa, JUCTaHINOHHOE 00ydeHNe, MEeXIIPEIMETHEIE CBS3H.
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