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Abstract. Problem and goal. Currently, to school education in Russia is given a lot of
attention, both from state structures and from the Ministry of Education of the Russian Federa-
tion. Federal State Educational Standards of secondary general education of the Russian Fede-
ration define high requirements for the level of training of schoolchildren. In modern condi-
tions of the information society, the school education system is designed to prepare students
who form a fundamental system of subject knowledge in school disciplines, develop active,
creative, critical, analytical thinking, and ICT competence. Today, those students success-
fully study at higher educational institutions in the educational process which are widely
used information and communication technologies, self-learning and shaping system of
fundamental knowledge in university disciplines which are based on modern achievements
of world science.

Methodology. The development of ICT competence in high school students in teaching
physics will depend on success rate of: improving the goals, objectives and content of teaching
physics using digital laboratories together with educational Internet resources; implementing
didactic principles of teaching physics using digital laboratories together with educational Inter-
net resources, as well as forms, methods and tools for teaching physics using digital laborato-
ries together with educational Internet resources.

Results. At laboratory workshops in physics in the conditions of using digital laborato-
ries together with educational Internet resources, high school students acquire the skills to apply
modern computer technologies. High school students gain experience in analyzing the results
of experiments on various physical processes and phenomena using digital laboratories to-
gether with educational Internet resources. High school students acquire in-depth knowledge
not only of subject knowledge in physics, but also of the potential of digital laboratories and
information technologies. Such knowledge, skills and abilities allow high school students to
develop ICT competence.

Conclusion. Developed in the process of teaching physics in the conditions of joint use
of digital laboratories and educational Internet resources, ICT competence will allow high school
students to be a successful student after graduation, entering a higher educational institution.

Key words: teaching physics to high school students, digital laboratories, educational
electronic resources, ICT competence

© Kornilov V.S., Khanina [.A., 2020
This work is licensed under a Creative Commons Attribution 4.0 International License
sv https://creativecommons.org/licenses/by/4.0/

146 EDUCATIONAL ELECTRONIC PUBLICATIONS AND RESOURCES



Kopuuios B.C., Xauuna U.A. Becmnuux PY/[H. Cepus: Ungpopmamusayus obpazosanus. 2020. T. 17. Ne 2. C. 146152

Problem statement. One of the fundamental school disciplines is physics,
which is widely used in teaching information technology (see, for example, [3; 9;
13; 17]). In the process of teaching physics to schoolchildren, goals and tasks are
implemented aimed at forming fundamental subject knowledge, developing crea-
tive abilities, acquiring skills and abilities to use information technologies to solve
educational problems, and other goals and tasks.

The scientific and methodological aspects of the use of information technology
in the teaching of physics to schoolchildren were devoted to their work by M.O. Ver-
khovtseva, E.V. Gerasimov, V.N. Davydov, A.l. Zabolotny, I.A. Zakharkin, N.Yu. Iva-
nova, O.V. Kuznetsova, N.P. Lytkina, M.A. Ogneva, V.G. Petrosyan, O.A. Pova-
lyaev, 1.Sh. Salikhov, E.A. Samoilova, N.Yu. Sokolova, E.P. Sukhankova, A.E. Tar-
chevsky, S.I. Telegin, L.V. Tishchenko, N.B. Fedorova, N.K. Hannanov, S.V. Kho-
menko, T.G. Yakovleva, and other authors (see, for example, [2; 4; 5; 7; 10; 12; 15]).

Currently, in teaching high school students physics, a variety of information
technologies are used. Among such information technologies, various digital la-
boratories are widely popular, the use of which makes it easier for high school
students to understand various physical phenomena. In addition, in digital labora-
tories, it’s possible quickly configure to a specific laboratory practice and imple-
ment visualization of the data obtained during the experiment. Digital laboratories
have convenient tools with which you can conduct various experiments, carry out
appropriate analysis, test hypotheses and other possibilities.

Obviously, the use of digital laboratories in conjunction with educational In-
ternet resources for teaching high school students physics requires the improve-
ment of goals, content, forms, methods and means of training, the implementation
of didactic principles of training using information technology.

Research methods. The use of digital laboratories in conjunction with edu-
cational Internet resources at laboratory workshops allows for interdisciplinary com-
munication. As a result, high school students quickly master subject knowledge in
physics.

Note some digital laboratories that are widely used in teaching physics to
schoolchildren.

Digital labs “L-micro”. These laboratories are designed to conduct a labora-
tory workshop in physics according to the scheme “two students — one computer”
or “one student — one computer”. Measurement tools are used comprehensively:
analog and digital devices, a computer measuring system based on digital labora-
tory sensors. Separate modules can be used to assemble various plants for the ex-
periment. The works included in the kit cover the topics studied in grade 10: “Me-
chanics”, “Molecular Physics”, “Thermodynamics”, “Electrodynamics”.

Digital laboratories “Archimedes”. The laboratories are designed to conduct
laboratory workshops in physics, chemistry, biology. These laboratories allow to
provide automated data collection and processing, as well as display all stages of
the experiment (instrument readings, tables, graphs). The experiments conducted
during the laboratory workshop can be saved in real time and reproduced syn-
chronously with their video recording. The wide range of sensors available makes
it possible to implement laboratory workshops on many topics of school courses
in physics, chemistry, and biology.
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Digital laboratories “Releon”. The laboratories are designed to conduct la-
boratory workshops in many school subjects, including physics. These laboratories
allow in the process of teaching physics to conduct not only laboratory experi-
ments, but also to conduct laboratory and practical exercises. In these laboratories,
direct connection of sensors to mobile tablets or computers is implemented,
the built-in memory of digital sensors can store up to 10 laboratory experiments,
it is possible to connect and disconnect sensors during a laboratory experiment
without interrupting it and losing the results

The works of such authors as V.N. Davydov, S.I. Eskova, A.l. Zabolotny,
0.V. Kuznetsova, M.A. Ogneva, M.A. Petrov, O.A. Povalyaev, N.Yu. Sokolova,
N.B. Fedorova, S.V. Khomenko, N.K. Khannanov, T.G. Yakovleva and other authors
are devoted to educational and methodological and scientific aspects of teaching
physics to schoolchildren using digital laboratories (see, for example, [4; 5; 7; 10;
12; 15]). The authors in their research pay attention to the organization of research
mini-projects using a digital laboratory in high school physics lessons; the possibili-
ties of using a digital laboratory for technical support of the choice of the subject of
research activities of schoolchildren within various conceptual systems of natural
sciences; the organization of experimental activities of schoolchildren in the con-
ditions of using digital laboratories; the organization of extracurricular activities
in physics in the main school with the use of a digital laboratory and other aspects.

Results and discussion. The methodological aspects of the development of
ICT competence of schoolchildren are devoted to the work of many authors, among
them: E.I. Bulin-Sokolova, V.F. Burmakina, V.E. Evdokimova, V.I. Kolesnikova,
A.A. Kuznetsov, E.S. Polat, T.A. Rudchenko, A.L. Semenov, I.N. Falina, E.V. Khar-
lova, E.N. Khokhlova, I.A. Nesterova and other authors (see, for example, [1; 6; §;
11; 16]).

In their research, the authors highlight such aspects of ICT competence of
schoolchildren as functional literacy in the field of information and communication
technologies; skillful use of digital technologies, communication tools for accessing
and managing information for solving educational tasks; understanding of the so-
cial significance of information and communication technologies, and other aspects.
As an example, we give the opinion of V.I. Kolesnikova, who believes that “ICT
competence is the ability of students to use information and communication tech-
nologies to access information, determine (identify) it, organize, process, evaluate,
and create/produce and transmit/distribute it, which is sufficient to successfully live
and work in an information society, in an economy that is based on knowledge” [8].

The joint use of digital laboratories and educational Internet resources in teaching
physics to high school students, which allows them not only to form a system of
fundamental subject knowledge, develop creative abilities, but also initiates the de-
velopment of their ICT competence [14]. These circumstances require the deve-
lopment of methodological approaches and guidelines for conducting such labora-
tory workshops; the development of educational sites that support such training.

Conclusion. By participating in laboratory workshops in physics, high school
students develop information culture, functional literacy in the field of digital
technologies, and become more aware of the importance of digital laboratories in
conducting laboratory physical experiments, thereby developing ICT competence.
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Paseutne UKT-KOMNETeHTHOCTU y CTapLUeK/1aCCHUKOB
npu o0y4yeHumn pusmnke ¢ UCNOJIb3OBaAaHNEM
undpoBbIX NadbopaTopui

B.C. Kopuuios!, U.A. Xanuna?

"MockoBckuii ropoicKoif eiaroruueckuii yHuBepcuTeT
Poccuiickas @edepayus, 127521, Mocksa, yn. [llepememvesckast, 29
[1lkoma Ne 1494 ropojga MockBbI
Poccuiickaa @edepayus, 127276, Mockesa, y1. borvwaa Mapgunckas, o. 1, xopn. 5

AunHotauus. [Ipobnema u yenv. B HacTodee BpeMs IKOJIbHOMY 00pa3oBaHuio B Poccun
yJemsercst OOJIbIIOe BHUMAaHUE TOCYIapCTBEHHBIMU CTPYKTYpaMH, B TOM 4nciie MUHHCTEpCTBOM
npocgeiernss. PI'OC COO npeabsBIsSiOT OONbIIME TPEOOBAHHUS K YPOBHIO MOJTOTOBKH IIIKOJIb-
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HUKOB. B COBpEeMEHHBIX YCIIOBHSIX MH()OPMAIMOHHOTO 00IIecTBa CHCTEMa MIKOJIBLHOTO 00pa-
30BaHMs MPU3BAHA TOTOBUTH IIKOJIBHUKOB, (POPMUPYIOMINX (HYHAAMEHTAIBHYIO CHCTEMY TIpe/I-
METHBIX 3HAHUHU I10 IIKOJILHBIM AUCHUINIMHAM, Pa3BUBAOIUX aKTUBHOC, TBOPYECKOEC, KPUTU-
yeckoe, aHanutuieckoe mplnuienue, MKT-komnerenTHOCTh. CeroHss UMEHHO TaKue LIKOJIb-
HUKH yCIEITHO YYaTCs B BBICHINX y4eOHBIX 3aBENCHHSX, B y4eOHOM IpoIecce KOTOPBIX -
POKO IIPUMEHSIOTCST HH(POPMAIIMOHHBIE 1 KOMMYHHUKAIIUOHHBIC TEXHOJIOTHH, CAMOCTOSTEIBHO
ocBamBast U GOPMHUPYS CUCTEMY (YHIaMEHTAIBHBIX 3HAHWH 110 BY30BCKHM JAWCIHIUIMHAM,
COJEpIKaHHS KOTOPBIX (POPMHUPYIOTCS HAa OCHOBE COBPEMEHHBIX TOCTIDKCHUN MUPOBOI HAYKH.

Memooonozcus. Pazsutue MKT-KOMIETEHTHOCTH y CTApILIEKIACCHUKOB IPU 00yUCHUU
¢m3rKe OyaeT 3aBUCETh OT YCTICIIHOCTH COBEPIICHCTBOBAHMS LICNEH, 3a1a4 U CoAepKaHus 00y-
geHus1 (PU3UKE C UCIIOIB30BaHIEM HU(PPOBBIX Ja00OpPaTOPHiA COBMECTHO C 00pa30BaTEIEHBIMU
HutepHeT-pecypcamu; peanu3aluy JUIAKTHISCKAX MPUHIUIIOB 00y4eHHs (pU3KKe C UCTIONb-
30BaHMEM HH(POBBIX JTa0OpaTOPUi COBMECTHO ¢ 0Opa3oBaTenbHbIMU MHTEpHET-pecypcamu,
a Taxke GopM, METOJIOB U CPEIICTB O0yUeHHS (PHU3HMKE C UCIIOJIb30BaHHEM U(POBBIX Jabopa-
TOPHIi COBMECTHO ¢ 00pa3oBaTenbHBIMU HTEpHET-peCypcaMu.

Pezynomamut. Ha mabopaTopHBIX PaKTHKyMax MO (PU3UKE B YCIOBUSX MPUMEHEHHS IU}-
POBBIX JTabopaToprii COBMECTHO ¢ 00pa3oBaTenbHBIMI VIHTEpHET-pecypcaMu CTapIeKIacCCHUKI
MprOOPETA0T YMEHHS U HABBIKK OOPANICHUS C COBPEMEHHBIMH KOMITBIOTEPHBIMH TEXHOJIOTH-
SIMH, TIONYYalOT OMBIT aHAJIM3a PE3yJbTATOB 3KCIEPUMEHTOB IO PA3IUYHBIM (DH3UYECKUM TPO-
[ieccaM U SIBJICHHSIM C UCTIOJIb30BaHUEM ITU(PPOBBIX JTAOOPATOPHUI COBMECTHO C 00pa30BaTellb-
HBIMU MHTEpHET-pecypcamu, GOpMHUPYIOT TIIyOOKHE 3HAHUS HE TOJIBKO IO MPEIMETHBIM 3Ha-
HUSIM 110 (PU3HMKE, HO M O MOTeHIHANE IU(POBBIX JIabopaTopuil, HHYOPMAITHOHHBIX TEXHOJIO-
THUSIX, YTO B COBOKYITHOCTH TO3BOJISIET cTapiekaaccHuKaM pa3BuTh UKT-koMneTeHTHOCTS.

3axmouenue. PazBuras B mporiecce 00ydeHHs (PU3HKE B YCIOBISIX COBMECTHOTO UCIIONB30-
BaHus IU(POBBIX JTabopaTopuii u obpazoBarenbHbix MHTEpHET-pecypcoB MK T-koMIeTeHTHOCTD
TMO3BOJIMT CTAPUICKJIACCHUKAM IIOCJIC OKOHYaHUs MIKOJIbI, TOCTYIIUB B BBICIICE yqe6Hoe 3aBEC-
IieHne, OBITh YCIEITHBIMU CTYICHTaMH.

KiroueBble c10Ba: o0ydeHUE CTapLIEKIACCHUKOB (hu3uke, nugpoBble adbopaTopuy,
o0pazoBaTesbHBIC 3TeKTpoHHBIE pecypchl, MKT-koMneTeHTHOCT
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