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UNCCNELOBARMUS

YK 372.853
M. B. 3yes

MPOCTBIE OMNbITbl K HABJIIOAEHUA KAK
CPEACTBO MOBbIWEHUA 3ODPEKTUBHOCTH

3KCNEPMMEHTAJIbHOM NOArOTOBKM YYALLIMXCA

B cratbe o6cy>K,qaeTca npo6nema NOBbIWEHUA YPOBHA 3KcnepumeHTaanoF1 noa-
FOTOBKKU y4yalluxca no CbVI3VIKe NpU UCMOJIb3OBaHUU MPOCTbIX OMbITOB U Habnto-
OEHUN. YkasaHbl 0COBEHHOCTH OMbITOB U MUX 3HauYeHWe ANA NOoBbIWEHUA 3(*)d)eK-
TUBHOCTH 3KCI'IepVIMeHTaJ1bHOﬁ noaroToBku o6yqaeMb|x.

KntoueBoie cnoBa: MOTUB, 3aHUMaTEJ/IbHOCTb, UH>XEeHepHoe o6pasoBaHMe, npo-
6neMa, npocCTblie onbITbl.

Ananu3 mesiTeNbHOCTH yyaluxcs o01eofpa3oBaTesibHbIX LIKOJ B
npouecce o0yueHust (PU3MKe MO3BOJSIET TOBOPHUTh O CHUMXKEHUHU MO3HABA-
TeJbHOHU MOTHUBALIMH K HU3YUYEHHIO 3TOr0 mpeaMeTta. B YaCTHOCTH, €CJIH
CYAHTBH O TOM, KAKOU MPOLEHT YYal[UXCsi BbIOMPaeT (PU3UKY AJs CoAYH
ET2 u OI'3, 1o BHIBOA OUEBHMIEH: TOYTH MO BCEM MpeaMeTaM, KPOMe
UCTOPUHU U CpI/ISI/IKI/I, NPOLEHT y4YallUuXCs, CAABABIIUX MPEAMETHI 10 BbI-
6opy, pacret (cratuctuka ¢ 2017 mo 2021 rr.). Ecau k npemsiokeHHO#H
cratiucThKe 100aBuTh pesyibraThl oueHkd EHI yuamuxcs 15-setHero
BO3pacTa MO0 MTOraM MeXAYHAapPOAHOTO TECTHUPOBAHHS, TO BO3HHKAIOT
«BeYHble» Bomnpochl: Uro nenate? u Kro BHHOBAT?

OTBeTUTb OAHO3HAYHO HA 3TH BOMPOCHI HEJb3sl, HO MOXHO 0Opa-
TUTbCST K (DakTam Hauied (0TeUeCTBEHHOH) HCTOPHM, KOTOPhIE Kpac-
HOPEUYUBO CBUIETEJbCTBYIOT 00 yClexax OTeYeCTBeHHOro o0Opas3oBa-
HHS, 0COOEHHO B 00/1aCTH (DU3MKHM M TeXHWYeCKHX AucuuIinH. [Ipo-
tdeccopamu A. D . Hoppe u C.II. TumomieHko OblT CO3HAH MPOEKT
(hHU3UKO—MaTeMaTHUYeCKOro (haky/abTeTa U OAHOBPEMEHHO Hadasa [eH-
CTBOBATh ceMHHap, u3 koroporo Boiuy [1. JI. Kanuua n H. H. Cemenos
[7]. Hpyro#i TeHmeHLueH NOPEBOJIOLHOHHOrO Mepuona ObIIO 3aMeT-
HOe yCHUJIeHHe «CeMeHHOW» TPaguIu eCTeCTBEHHO—HAy4yHOro 06paso-
Banus. [locse Hauasna wkonbHbeX pedopm 1899-1902 romos cranu mo-
ABJATbCS KJaaccuyeckue nocobus . U. [lepennmana, E. H. Mruareesa,
A E. ®epcmana, A. B. Lunrepa u ap. Cosnatenu (aBTOPBI) KHHUT M0 3a-
HUMATEJbHbBIM HAYyKaM CTPEMHJHUCH K TOMY, I-ITO6I>I NpUBbIYHAA BEIllb,
IaBHO 3HAKOMOE SIBJIEHHE, YTPaTHBILIEE JJIsT HAaC MHTepec, M0Ka3aJaoch
6bl HAM HEOOBIYHBIM, HEOXHAaHHBIM, 3amaHuuBbiM [4]. HoBusua wu
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HEOPJMHAPHOCTb CTHUMYJIHMPYIOT HHTEpEC, a OH, B CBOK Ouepelb, nepe-
pacTaeT B MO3HABATE/NbHBIH MOTHB, KOHLIEHTPUPYyeT BHUMAHHE U aKTH-
BH3UPYeT pabOoTy MBIIIJIEHHUSI.

BaxXHBIM JOCTHKEHHEM NOMYJNSPU3ALUH HAYKH MyTeM H3[aHUS 3a-
HUMAaTeJIbHOH U MeTOILquCKOﬁ JINTEPATYPhl, 4 TaKXKe OTKPbITHE B OK-
tsi6pe 1935 roma Jloma 3aHuMaTesbHOU Hayku (mpoobpasa COBpPEMEH-
HBIX KBAHTOPHYMOB U TEXHONAPKOB) sIBJSIETCS TOT (PAKT, UTO 32 MEPHOL
¢ 1926 no 1939 rox KonMUECTBO HMHXKEHEPOB Pa3HbIX CleLHaNbHOCTERH
BeIpOoCsIO B 7,7 pasa. Takum 006pa3oM, MOXKHO TOBOPHUTb O TOM, UTO
3TOT COUMaJ/bHbIH 3((DeKT npexiae Bcero 00yC/aOBJEH AesTEIbHOCTbIO
Jloma 3aHuUMaTebHOH HAayKH W OOJIBIIOH M3AATENbCKOH IPOrpaMMOH,
OPHEHTHPOBAHHOH Ha NPHBJIEUEHHE MOJIONEKH B HHXKEHEPHO—HAYUYHYIO
chepy nesitesbHOCTH [2].

3aHuMaTe/IbHAst HAyKa JO/IXKHA CTHMYJIHPOBATh U3y4YeHHe OCHOB Ha-
yk. Akanemuk W.II.IlaBnoe B [lucbme kK mosomexu mucan: «Uro 6ol
s XOTeJl II02KeJaThb MOJIOAE2KH MoeH POAViHbI, [TOCBSITUBIIEH cebst Hay-
ke? lpexne Bcero mocsenoBatesbHOCTH. OO 3TOM BakKHEHIIEM yCJIO-
BHU IJIONOTBOPHOM HAy4HOH PabOThl s HUKOTZA HE MOTY FOBOPHUTb 0e3
BoJIHeHHs1. V3yunTe a3bl HayKH, MpPeKIe YeM IBITAaTbCsi B3OHTH Ha ee
BepIIMHBEL. Hukorna He GepuTech 3a Moc/jenylomiee, He YCBOUB MPeEJbl-
nyuero. Hukorna He mbITadiTech MPUKPBITh HEOCTATKH CBOMX 3HAHHMH
XOTs1 Obl ¥ CAMBIMH CMEJIBIMH IOTafAKAMH H THIIOTE3aMH>.

MHOFI/IQ METOILI/ICTI)I—(pI/BI/IKH, 0CO3HaBasdA 3HAYUMOCTb IpPaKTHUYE-
CKHX ONBITOB U HEOOXOAMMOCTb WX HCIOJb30BaHHsI, M3Jjaraju CBOH
unen B paborax: C.d.Ilokposckuit «[IpocTbie OnbITE U HAOGMIOEHMUST»
[6], B.A. bypos, A.U.Heanos, B.H. Ceupunos npemioxuiu (hpoH-
TajIbHbIE IKCIepPUMEHTa/IbHbIe 3ananusi no ¢usnke [ 1]. [epeuncsen-
Hble PabOTBl TOBOPST O HEOOXOLMMOCTH CO3JaHHS IKCNEPHUMEHTAIbHON
Cpenbl, MO3BOJSAILEH B YCIOBUAX CAMOH 3aypsiiHOH LIKOJBI, HE UMEI0-
el TUMOBOrO 060PYNOBAHUS, IPOBOAUTbL IKCIIEPUMEHTHI M0 (DU3HUKE B
IIKOJIE U MPOAOJKATH WX B AOMALIHHX YCJOBHSIX, TMPOSIBAATH H300pe-
TaTeJbHOCTb U HaxoouuBoCTh. Akamemuk, Jlaypear HoGeneBckoit mpe-
muu [1. JI. Kanuna B ot3biBe 0 BricTaBke «IOHBIE TEXHHKH — B IOMOIIb
IKOJIE» TOBOPHUJI, UTO «IIKOJBbHHK IIOHHUMAET CpI/ISI/I‘{eCKI/II‘/JI OIIBIT TOJIBKO
TOTZa, KOTAa Aesiaet ero caMm. Ho ere sydiie oH MOHHMAET ero, eciau
nesaeT caM npubop Ass dKcrepuMeHTa. [Ipu KOHCTpyHpoBaHHH mpHOO-
pa cjenyeT o6paTUTb BHHMAaHHe Ha BBISIBJEHHE TBOPUECKUX CHOCOOHO-
cTell YUEHHKOB M [aBaTh UM MaKCUMAJbHYI BO3MOXKHOCTb MPOSIBUTb
CBOM H300peTaTebCKUe CKIOHHOCTH X0Ts Obl B Mesiouax. [opasno myd-
me npudop, KOTOPHIH MOCTPOEH KYCTapHO, CAMBIMH IPOCTBIMH Cpef-
CTBaMH, HO OCTPOYMHO M CaMOCTOSITE/JIbHO, YeM TOYHAsl U aKKypaTHas
KOMHsl U3 Kypca (DU3HKH, chesaHHasi TeM ke yueHHkom» [3]. [lomo6-
Hbl€ HJE€H BbICKA3bIBAJIM BbIOAIOIIHECA MATEMATHKHU H I€JarorudeckKue
nestenn M. B. Ocrporpanckuit u M. A. baym B pa6ote «Pasmbimnenue
o0 npenogaBaHuu». «O0yueHHe, — yTBEPKAAJIH OHU, — BEAETCS CJIHLI-
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KOM CYXO, a0CTPaKTHO, OTOPBAHO OT MOTPeOHOCTeH KH3HHU, Oe3 yueTa
HaKJOHHOCTe! U noTpeOHOCTeH neTed. MMeHHO MO3TOMY AeTH Maso
npuydeHsl HaOmonatb. Booblie OHHU CMOTPSIT, HE BHAS, CJAYIIAIOT, He
BOCIIPUHKMast, TOBOPAT, He 3Has. Ecan Bbl cMOXKeTe NMPUYUHTH JioLel
K TOYHOMY HAOJIONEHHIO, TO Bbl OJIM3KM K NOCTHXKEHHIO COBEpIIEH-
ctBa B meje Bocmurtanusi» [5, ¢. 10]. [Ipomo/mkasi paccyxuatbh 0 TOM,
KaK CJIelyeT OpPraHH30BaTh jajbHelillee ofydyeHue neTeil, yyeHble MH-
LIyT, YTO NPUOOPHl U 000PYNOBaHHE HOJIKHbBI CO3[aBAThCS B MPOLIECCE
TBOPYECKOr0 TPyHa CaMuX neTed. Hy»KHO CHaOmUTH UX MPOCTEHLIMMHU
UHCTPYMEHTaMH, MaTepuajaMy U 3JjeMeHTapHbIMM npubopamu. bosee
CJIOXKHAas anmaparypa AJs BBINOJHEHHS (DU3HUECKHX, MEXaHHYeCKHX,
ACTPOHOMHYECKHUX OIIbITOB OOJI2KHA OBITh CO3ldHa pyKaMu neTeﬁ o
DYKOBOACTBOM YUHTEJIsI HJIH OMBITHOrO pabdouero [5, ¢.9].

B 310 TpyAHO MoBepHTb, HO yualiHecs COBPEMEHHOH LIKOJbI MaJio
4yeM OTJIMYAlTCs OT yyauuxcs wkojbl 60-x romgos 19 cronerus. [lo-
CTOsIHHO paboTasi ¢ COBPeMeHHBIMH LIKOJAbHUKAMH ¢ 1 o 9 kzace, Mory
KOHCTaTHPOBAaTh CJEAYIOLHe 0COOEHHOCTH:

1. IIkoJbHHKHM MasJO B3aMMOAEHCTBYIOT C MaTepHajJbHbBIMH OOBeK-
TaMH, KPOME 3JIEKTPOHHBEIX YCTPOHCTB.

2. Yuamuecs He yMeloT Hab/101aTh U HE XOTAT OCYLIECTBJSATh Ha-
6JIIOIEHUST 32 TIPUPOJHBIMH BJIEHUSAMH W TEXHHUECKHMH 00beKTaMH.

3. CaMmble jeMeHTapHble NEHCTBHUS M OMEpaLMH BbI3bIBAIOT y yua-
ILUXCS 3aTPYIHEHHUS.

4. IIKOMIBHUKH He MOT'YT CaMOCTOSIT€JNBHO COOTHOCHTb MPHYMHY U
CJIeLICTBHE.

5. He nposiBasiioT MHTepeca K KOHCTPYHPOBAHHIO U CO3[aHHI0 pas-
HOTO pOa MaTepHaJIbHBIX 00BEKTOB, MPUOOPOB, U3IENUH.

[TepeuncsienHele (hakThl BO MHOrOM OOBSCHSIOT HEJOUETHl B H3yde-
HAM (DU3UKH M APYTHX €CTECTBEHHO—-HAayUHBIX NOHUCHMIVIMH, @ TaKXKe
MeCTa, MoJy4yaeMble HaMH CPeId CTPAaH—YyYaCTHHL MeXAYHApOAHOr0
tectupoBanus PISA. Cinenyer moHMMarb, YTO Mbl TOTOBHM JeTeH K
2KHM3HH, 4 3TO 3HAYHUT, 4YTO HeO6XOJlI/IMO HAy4YWUTb UX JlefICTBOBaTb camo-
CTOATEJNbHO, TAK KdK BIIOCJIE€ACTBHUHU OHH 6yﬂyT YMETb [eJidaTb TO, YEM
3aHHUMaJIUCh, a HE TO, YeMY HX YUYHMJH Ha CJIOBaX.

[Tostromy MBI riry60oko y6exzieHbl B HEOOXOIMMOCTH MAaKCHMaJIbHO
HCMO0JIb30BaTh MPOCTOM IKCIIEPUMEHT Ha KaxKIOM ypoke (Mo BO3MOXK-
HOCTH), YUUTBIBasi, UTO MIPOCTOH He 3HAUUT rpyObIi, HE EPBOCOPTHbIH,
a NPOCTOM — 3HAUUT HEe COCTABHOW, €CTeCTBEHHBIH, NOCTYMIHBIA A/
nouumanus (TosikoBwidl cioBaps [1. H. Ymakosa) [ 8]. [Ipocroii skcme-
puMeHT 06J1agaeT psOM 0COOEHHOCTeH:

1. Jlns ero MOCTAaHOBKH W TPOBEIEHHS HCIOJB3YIOTCS IMPEIMETHI
IOMAIIHEr0 00MXO0fia ¥ HEKOTOPBIE 3JIeMEHTapHbIE PHOOPHL.

2. STI/I IKCIEPUMEHTBl HEINPOAOJI2KUTEJIbHBI 10 BPEMEHH, OHU pac-
cuntanbl Ha 10-20 munyT.

3. OHM UMEIOT MPAKTUYECKOE 3HAUEHHUE.
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4. Bxkaouaor B cebs 3JeMeHThl UCCJeN0BaHUS.

5. O6sanaoT BO3MOXKHOCTBIO MPOMAOJIKEHHS W 3aBepIIEHHS B JO-
MalIHUX yCJIOBUAX.

MHoOroIeTHUH OMBIT HCIOJb30BAHUSI MPOCTBIX ONBITOB K HabJIO-
IeHUH T03BOJISIET MOBBICUTh YPOBEHb JKCIEPUMEHTAJbHON TOATOTOBKH
y4amuxcs, cpopMUpOBaTh YCTOHYMBYIO TT0O3HABATEJNbHYI0 aKTHBHOCTD,
MO3HAKOMHTDb YYAIIUXCS C LUKJIOM TMO3HAHUS U CTPYKTYPOH HesITelb-
HOCTH, c(hopMUpOBaTh 00001EHHbIE YMeHHUs, CHOPMUPOBATb U Pa3BUTh
MeHKEPCKHEe YMEHHs, NOBBICUTb YPOBEHb 3MOLIMOHAIbHO—LIEHHOCTHOIO
OTHOIIEHHUSI K 00bEKTaM MPUPOIbl U TEXHUKH.
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Dammer M.D. XVI All-Russian Student Olympiad on the the-
ory and methodology of teaching physics named after A.V. Uso-
va. The results of the XVI All-Russian Student Olympiad on the
theory and methodology of teaching physics named after A. V. Usova
are discussed. The characteristics of tasks and the results of their
implementation by the participants of the Olympiad are given, the
peculiarities of the preparation and performance of teams in competi-
tions are analyzed, winners and prize-winners are listed. Keywords:
A.V.Usova, All-Russian Olympiad, theory and methodology of teach-
ing physics, pedagogical education.

Mayer V. V., Varaksina E.I. School physics textbook as a means
of developing critical thinking. It is shown that descriptions of some
demonstration experiments in school physics textbooks can become
the basis of research projects that develop students’ critical abilities.
Keywords: school physics textbooks, demonstration experiments, re-
search projects, critical abilities.

Mayer V.V., Varaksina E.I., Kornev Yu.A. Simple demonstra-
tion experiments in electrostatics lessons. It is shown that a mod-
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all schoolchildren will understand it. Keywords: physics lesson, elec-
trostatics, demonstration experiment, cycle of scientific knowledge.

Gerasimov S.A. Experiments with dark current and manipula-
tions with second law of thermodynamics. An amazing thing —
the contact of aluminum with distilled water produces electrical en-
ergy that does not disappear for weeks and even months. It remains
to be seen why this is happening and what it has to do with the
second law of thermodynamics. An attempt to change the shape of
aluminum electrodes contributes to the solution of this problem. Key-
words: distilled water, aluminum, voltage, temperature of liquid, dark
electric current.

Sidorenko F.A. Presentations to on-line exercises for solving
problems in the course of physics. It is proposed to use animated
presentations as a reference component when conducting remote prac-
tical classes with engineering students. The didactic principles of slide
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sidered. Keywords: presentation, slide, animation.

Mukushev B. A. Study of physical processes using the MathCAD
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programs are described. Examples from physics are presented, where
the MathCAD package is presented as a tool for studying physical
processes and phenomena. Keywords: MathCAD application software
package, standard mathematical language, formula editor, animation
model.

Zuev P.V. Simple experiments and observations as a means of
increasing the effectiveness of experimental training of students.
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