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B cooOmennn mpencTaBiieH OMBIT amanTtanuu H(poBoi madopaTopuu IUTsl peUIeHUs
BOIPOCOB CBETOTEXHUYECKOW HAMPABICHHOCTH IO BHISIBICHUIO JOMOJHUTEIBHBIX PECYPCOB MPHU
OpTraHu3aIly PAIMOHAILHOTO OCBEHICHHS paboueill TTOBEPXHOCTH €CTECTBEHHBIM PacCEsHHBIM
(conmreunbiM) cBeTOM. CBETOUYBCTBUTEIBHBINA JATYUK KOMIUIEKCA OBbLT aJallTUPOBAH K PEXKUMY
MMOBOPOTAa CBOEH IUIOCKOCTH OTHOCHUTEIIFHO TOPWU30HTA. DTO MO3BOJHIIO 3apETHCTPHPOBATH H
HCCIIeIOBaTh OCBEIIEHHOCTh paboueii MOBEPXHOCTH NMUCBMEHHOTO CTOJIA, CO3AaBAEMYI0 CBETOM
U3 OKOHHOTO mpoema. I[lo Xoay wu3MepeHuss TpH BAPHUPOBAHHUM IOJIOKEHHS J1aTYNKA
OTHOCHUTEIILHO TECTUPYEMOU MOBEPXHOCTU HA DKpaHe HOYTOYyKa MOJIyUYeH CTYMEeHUYAThINA rpaduk,
MOKA3bIBAIONINN (C TIOMOIIBI0O MAapKEPOB) 3HAYEHHE OCBEIICHHOCTH paboyero Mecra CTYACHTa
MpU  Pa3INYHBIX TOJOXKEHHUSIX TUIOCKOCTH JaT4yuka OTHOCHTEIHHO TOPH30HTaIbHOMN
MTOBEPXHOCTH.

N3mepenust ObUIM BBIMIOJIHEHBI W JUISL psAfa TIOJOXKEHUH OCBEHIAeMOW IMOBEPXHOCTU OT
OKOHHOTO TpoemMa TOo ynaneHuto. [lomydeHHbIE NaHHBIE TO3BOJMIN TOJIYYHUTH  rpaduku
3aBHCHMOCTH OCBEIICHHOCTH OT pacctosHus 10 okHa E=f(R). Ilo xomy uccrenoBanus rak:xe
BBISIBIICH BKJIAJ] B OCBEIICHHOCTh PA3NIMYHBIX COCTABISIONIMX E€CTECTBEHHOTO W3IYYCHHS TIO
CHEKTPY. BBINMOTHEHHOE WCCIEOBaHUE JaeT BO3MOXHOCTh PEIIUTh OOpAaTHYIO 3amady |
paccymTaTh IPKOCTh OKOHHOTO IMPoeMa KaK MPOTsHKEHHOTO UCTOYHUKA PACCESTHHOTO COJTHEYHOTO
W3ITy4eHUs B 3aBUCUMOCTH OT BPEMEHHU CYTOK U BBICOTHI COJHIIA HAJl POPU3OHTOM.
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Currently, Kazakhstan is developing a new education system focused on entering the world
educational space. This process is accompanied by significant changes in the pedagogical theory
and practice of the educational process as a whole. Particular attention is paid to computer
teaching aids, the use of information and communication technologies. One such technology is
the interactive whiteboard.

When working with computer technologies, the role of the teacher also changes, the main
task of which is to support and direct the development of the personality of students, their
creative search. Relations with students are built on the principles of cooperation and joint
creativity. In these usloviyah inevitable peresmotr slozhivshihsya segodnya organizatsionnyh
form uchebnoy raboty: increase samostoyatelnoy individualnoy and gruppovoy raboty
uchaschihsya, othod From traditsionnogo uroka with preobladaniem
obyasnitelnoillyustrativnogo metoda Trainings, and magnification obema prakticheski
tvorcheskih rabot poiskovogo and issledovatelskogo haraktera.
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Thanks to this, it becomes possible to conduct virtual laboratory work with students both
during classes and at home during distance education. Students have sufficient practical
knowledge of computer skills to perform these works

Thus, it can be assumed that the teacher's work on enhancing the cognitive activity of
students will be the most effective, and the quality of students' knowledge will be higher if, when
conducting lessons, techniques and means are used that activate the cognitive activity of students
and develop their cognitive interest. In a specific case, to study the topic "Statistical Physics", it
is proposed to use interactive equipment and the corresponding software in the course of
studying the topic as a whole. Both for conducting lessons of lectures, and for lessons in problem
solving, consolidation and generalization of material, laboratory studies.

Statistical physics at school is studied rather superficially, it is limited to such concepts as:
Brownian motion of particles, the average speed of molecules. Such an important.concept as the
Boltzmann distribution, the Maxwell distribution, are not considered in the school course. It is
difficult to explain to students what they cannot see. In the university program; Statistical
Physics is studied, but does not have a sufficient experimental base.

In KarU them. Buketov carried out classical and virtual laboratory work with 1st year
students of the Faculty of Physics and Technology, as well as“in the®10th grade of KSU
"Gymnasium 45". Pupils and students performed works using interactive technologies.

4 virtual laboratory works were performed: Distribution of molecules by velocities, Study of
the distribution of Brownian particles in a gravity field and determination of the Boltzmann
constant, Determination of the mean free path of gas molecules, Study of Brownian motion and
determination of the Boltzmann constant from the range of a Brownian particle.

As an example, let us consider a virtual laboratory work on the study of the equilibrium
distribution of molecules by velocities - the. Maxwell distribution, in this work the classical
experiment of O. Stern is modeled. The Maxwell velocity distribution is very difficult for
students to perceive, and laboratory work on this topic is important to improve this perception.
Usually, in a physics workshop, the study of the'distribution of molecules by velocities is carried
out on a mechanical model, so a computer experiment can completely replace mechanical model
work. Let us show on the example of the virtual laboratory work "Distribution of molecules by

velocity" the expediency of using new interactive technologies in teaching physics.
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Fig 1. Interface of the virtual laboratory work "Distribution of molecules by velocity"
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Experimental curves plotted at different temperatures.
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The implementation of this virtual work allowed the students to comstruct the velocity
distribution of molecules. As you can see, the computer program counted on the order of several
thousand particles; on a mechanical model, this action would take a very long time.

Statistical physics works on the Maxwell distribution (velocity distribution), it is
extrapolated to potential energies and we get the Boltzmann 'distribution. The Boltzmann
distribution was experimentally studied by Pirenne in_his time for 3 years using Brownian
particles. He believed that it is possible to work not with molecules, but with Brownian particles.
The average kinetic energy of Brownian particlesis equal to the average kinetic energy of
molecules, therefore our work is based on Brewnian particles. In 1908, Perrin stopped his
experiments, since Einstein's doctoral dissertation. on "The theory of motion of Brownian
particles" was published. Perrin conducted his experiments using Einstein's formula, this is
reflected in the work "Study of Brownian motion and determination of the Boltzmann constant

from the path of a Brownian particle"
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Fig 2 Interface of the virtual lab on the Perrin Experience
Based on the above, the following conclusions can be drawn:
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1. The study of the topic "Statistical Physics" can be included in the compulsory curriculum
for teaching physics.

2. In the 10th grade, the children got acquainted with the basic and fairly simple concepts on
the topic. A number of topics are of a theoretical orientation. In a number of topics, not only the
concept itself was studied, but also the skills of applying the studied material in practice when
solving problems, for example, the Maxwell distribution, the Boltzmann distribution, were
worked out.

3. The use of both classical and virtual laboratory work in the study process has increased
the interest of students in the study of this section of physics.

4. The section "Statistical physics" can be successfully taught at school with a certain
correction in the mathematical apparatus. Before explaining complex concepts, students should
explain the elements of combinatorics and probability theory.
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Anpatna: Opra mekrenTe (uzuka calarblH TUIAKTUKAIBIK KOJAAy YIIIH MOOWIBI
mupIBIK OUTIM Oepy pecypcTapblH JaMBITYy TPOOJIeMachl TalKbUIAaHABL. MEBICA peTiHe
«OIEKTp >KOHE MAarHeTH3M) TaKbIPHIOBIHIA OKY MOJYJNI YCHIHBUIFAaH. MOIYNb TEOPUSUIBIK
MaTepHAIIBI, ayAuO JKOHE . BHIICO Ma3MYHIbI, (U3HKAJIBIK ASKCHEPUMEHTTIH HWHTEPAKTHBTI
MOJIEIIH, YiJe TOXIpuOeaep oTKi3yre apHajaFaH TarchblpMalap/bl, OMbIH TAallChIPMAChIH (KBECT)
KOHE TeCT TYpiHIE 63iH-031 OaKbUIayFa apHaJIFaH TarchklpMaiapasl KaMTuabl. Ou3uka cabarbiH
OKBITYFa apHaJiFaH MOOMIIB/I1I KOCHIMIIIANIAP/IBIH 1aMYybl «OCHIH/IA JKOHE Ka3ip OKBITY» KaFruJdaThiH
KY3ere acsIpy KYPasbl PETiH/e KapacThIPbLUIa/IbI.

Tyiiin ce3nep: pU3MKaHbl OKBITY, AJIEKTPOHABI OL1iM Oepy pecypcTapbl, MOOHIBAL Ol1iM
0epy KochIMINIachl, MOOUITBA1 OKbITY, Android Studio.

Kipicrre. 3aMaHHBIH 3aHFap OUWITiHE MIBIFBIN, KaTapJaH KajaMmay YIIiH ajaMm OallachklHaH
06JICK, KeKe cajia/ia Ja YaKbIThUIbI JJAMBII OTBIPY OYTiHJe MIHJETTI OOJIBINT caHaIaabl. OHUTKeHI,
XXI'racbip 611iM MeH OUTIKTUIIKTIH, 1€l MEH TOKIpHOEHIH HaFbI3 ChIHAMBIIN KaTKaH 1ayipi. Kes
KeJIleH cajara Ke3 TacTam Kepewikiil... OTKEeH FachIpIblH JIEHIeHiIMEH Kbl KETKEH
CIIKANUCHICHl JKOK. bapnbirbiHna kimiripiMm OosceiH inrepineymrinik 6ap. Con cexinml Kaszipri
TaHza OuUTiM Oepy caiachl TaMyIbIH €H 1pl KE3CeHIHJE JeN alWTcak Ta KaTeJeCNeHTIHIMI3 aHBIK.
Onemzie OOJIBIN KaTKaH KOPOHABUPYCTHIK 1HJETTIH ©31 Oyl callaHblH ecelen AaMmyblHa Oip
yieciH KocKaHmail. MektenTeperi, KOJUICIKIEPAETl >KOHE YHHMBEPCHTET KaObIPFACHIHIAFbI
OHJIaliH OiNiM aly, KalIbIKTBIKTaH OKy HeMece o3 OeTiHIIe OUTIMII JaMBITy, TYpJl KypcTapra
KaThICy Ka3ipri TaHmarbl ©3eKTi KyOwuibic. OChbl oOpaiiia MOOWIBIIK KYPBUIFBUIAD MEH
KOCBIMIIIAJap/AbIH MaHBI3IBIIBIFBI KOFaphl. ByHbIH ce0ebi aHbIK: MOOMIIBAIK KYPBUIFbLIAPABIH,
SFHU CMapTQOHIAPIBIH, KON(YHKIHOHABUIBIFEL. Ke3 kenreH aepiik cMmapTdoH 013 YIIH
wieepain ae, Qoro-OelHeanmapaTrThlH 12, T.0. KYpBUIFbUIAPABIH pOJiH OWHAN, HHTEPHET-
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