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MCIMOJIb30BAHHLIMH PECYPCAMH, KaK X HaMepATh? [IoucKk OTBETOB Ha Tie-
PEUHCJICHHBIE BONPOCH! JaJ CJAEAYIOLIME NMPEABAPHUTE/bHBIE PEe3y/ILTATH:
nejaroruueckast 3pPexTUBHOCTb — 3TO Mepa AOCTHXKEHUS [O3UTHBHO-
rO pesyibTara YUCHUKOM M YUUTEJIEM B IPOLECCe UX COBMECTHOH jesl-
TEJIbHOCTH IIPH PALUOHAIBHOM HUCINOJb30BAHUM BHELUIHUX M BHYTPEHHHUX
PeCypecoB cpeibl U MAKCUMAJIbHOM YJIOBJICTBOPEHHH NMOTPeOHOCTEN Cy0b-
€KTOB JIeSITEJIbHOCTH.

B pesy/brare MPOBEACHHOIO KOHTEHT—aHa/lu3d HaM YAaJ0Ch YTOY-
HUTh TOHSITHE «y4eOHO-HCC/IEN0BaTe/IbCKast JesiTenbHoCTh» [ 1], 210
AKTHBHBIHA CO3HATEJbHBIA W TBOPUECKHH MPOLECC TIOJMYUEHHS yUaIUMCS
HOBOT'O J/IS1 HET'O 3HAHUS 00 OKPYXKAKLLIEM MHDPE Ha OCHOBE NPUMCHEHUS
HAYYHOIO METOfA MO3HAHHUS I[10J, PYKOBOJACTBOM II€JArora, B pesyibTare
KOTOPOrO IIPOUCXOANUT (POPMUPOBAHUE U CTAHOBJCHUE KAYeCTB JIMUHOCTH,
B YACTHOCTH, MBILJICHUS, HAYUHOTO MHUPOBO33PEHUS U ONBITA HUCCJEH0-
BATE/bCKOM ALATEJBHOCTH. B gaHHOM onpeneseHuu cjeayer o6paTHTb
0co00e BHMM@HHE HA TO, YTO 3TO LEJCHAIPABJCHHBIE MPOLECC B3au-
MOJICHCTBUSL CyOBEKTA € 3JEMEHTAMM PeaJbHONO MHPA, B pe3yibTare
KOTOPOTO 4YeJIOBEK [O3HAET MUP HAYUHBIMM METOAAMH M IOJy4aeT HO-
BOOOPA30BAHHUS, BAXKHBIC JUISI NOCJACAYIOUEH KU3HEACATENABHOCTH. Mbl
yOeKACHDI, UTO NEPBOOCHOBOM HA3HAUCHUS UEJIOBEKA U [PEAMETOM H3Y-
YEHUS B IIKOJE ABJISICTCS YUCHHUE O JIeSITEJIbHOCTH, €€ CTPYKTYpe, BUJAX,
(hopMmax, cpeacTBax U MeTojax.

B cootBerctBun ¢ peanusauueii PI'OC obpa3oBaTesbHBIM OpraHH-
3aLUsAM LeAecO00pPa3HO PACCMOTPETb KOMIIETEHTHOCTb Kak pe3yJbrar
o6pazoBanus. CTPYKTYPHBIMH 3JEMEHTAMH KOMIIETEHTHOCTH SIBJSAIOTCA
3HAHUSI, YMEHUS, LEHHOCTHBIC OPUEHTALMU U ONBbIT NPAKTHUYECKOH aes-
TeJBHOCTH MKOJbHUKA. C/efyeT OTMETHTDb, YTO OMBIT JEATENbHOCTH —
3TO BaXKHEHINMI KOMIIOHEHT KOMIIETEHTHOCTH. Be3 npaxrtuueckoro npu-
MEHEHH sl 3HAHWH U YMEHHUH HEBO3MOXKHO MpeoOpa3oBaHre OKPyKarulero
mupa. Ho 1o creneHn 0CO3HAHHOCTH M PeaM3alUM HCCJEA0BATEIbCKON
JICATENBHOCTH OINBIT MOXKET OBIThb UEJOCTHBHIM, (PparMeHTapHLIM H I1y-
cTeIM. [TyCTOH ONBIT XapakTepu3yeTest OTCYTCTBUEM NPHOOPETEHHBIX HO-
BbIX 3HAHUH, YMEHHH, KaueCTB JHUYHOCTH, CAA60H OCO3HAHHOCTBE) OCY-
HIECTBJSAEMBIX JICHCTBUI.

JIJ19 OBBILICHUSI YPOBHS HCCJEA0BATENbCKOR KOMIIETEHTHOCTH BAXK-
HO OTMETHUTh, UTO KOMIIETEHTHOCThL Kak pesysabraT obpasoBaHus (op-
MUPYETCSl ¥ IPOSBJSCTCS B JASATEJIbHOCTH. BHe CHTyalMu AeqaTesIbHO-
CTH KOMIIETEHTHOCTb HE peajiu3yercs. B mpouecce M3yuyeHUsl AAHHOH
npo0JeMbl ObLI0 YCTAHOBJICHO, YTO OCHOBHOE HECOOTBETCTBUE OpPraHU3a-
UMK y4eOHO-UCCAeI0BATEIbCKON AEATENbHOCTH 00ydaeMbIX B IPAKTH-
YEeCKOH HANPAaBJICHHOCTH HCCJASAOBATE/bCKOR JACATEJbHOCTH H TEOPETH-
YECKOM Xapakrepe o0ydueHusi 3TOH AeATEeJbHOCTH ydauuxcs. PelieHue
JIAHHOT'O HECOOTBETCTBUSI SIBJSETCS, HA HALI B3MVISJ, OCHOBHBIM YCJOBH-
€M MOBBILIEHUS 3PPEKTHBHOCTH UCCASAOBATENBCKON KOMIIETEHIIH.

Peub uper 00 MACHTU(PHKALUM KOHKDPETHOH I[O3HABATEJLHON Jes-
TEJbHOCTH WIKOJBbHUKA U OCO3HAHUSI UM CBOCH POJH B 3TOH ALATEJIbHO-
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cTd. JIpyruMH CJ0OBaMH, yYeHHKa HaJ0 MOTMBHPOBATh HAa PeaJjU3alHi0
MCCJIEIOBAHUSA U YUUTD €T0 BHITIOMHATL. MOIIHBIMU CPEICTBAMH MOTHBA-
MW SIBJSIOTCS OPMTHHAJABHOCTD, 3aHUMATENbHOCTD, TIPOCTOTA, YAUBJE-
Hue! YeToiuuBhI MOTHB (OPMHUDPYETCS B TIPOLIECCE TIOHMMAHWS 3TaroB
JEeATENbHOCTH, B TIPOLECCE TIOMYUYEHHS PAfOCTH OTKPHITHA, YCIEXOB, B
MPOAYKTUBHOCTH TTPUMEHEHHS PAlIMOHAJIBLHBIX METOJ0B MO3HAHWS, B MC-
MOJMb30BAHUM aJ€KBATHHIX (COBPEMEHHBIX) MPUOOPOB U MaTepuasoB. Ta-
kUM oOpa3zoMm, HeoOxoauMo (hopMHUpPOBaTh Y CyObeKTa M03HaBaTedbHOH
NEeATENbHOCTH TEOPETHYECKHH 0a3uC O MO3HABAEMOCTH MHpPA M METO-
Jax ero MO3HaHHWA; CO3/[aBaTh YCTOHYMBOE MOHMMAHHE KaxKJ0ro 3Tamna
JEeATENbHOCTH, €ro COJeP:KaHUs U TIOCJAE0BaTeJbHOCTH; (DOPMUPOBATDH
YMEHHE B OTHOIIEHUH KAXKJ0TO JEHCTBHUS, BEAYIIETO K AOCTHXKEHHIO TI0-
3HABATEJBHOTO pe3yabTata. OObACHEHHE W H3YUYeHHe TPHHIMIOB M03BO-
JISIET yYAIMMCS TIOATOTOBUTLCS K OCBOEHMIO 1IHKJA HAYYHOTO MO3HAHUSA
Kaxk 0co00r0 BHJA UEJOBEYECKOH MESATENbHOCTH.

Cuntaem nesnecoo6pa3HbIM HAUMHATH 3HAKOMHTD C [UKJOM HAYYHOTO
MO3HAHHUS C MOMEHTA MOCTYIIJIEHUS YYAIMXCS B MEPBHIH KJIaCC U H3y4aTh
er0 Ha TpUMepe PeadbHBIX 00BeKTOB NMpUpPoabl. COBpEMEHHBIE IKOJIbHHU-
KM UCIBITBIBAKT OCTPbIH Ae(pULUAT OOIIEHUS C PeaNbHBIMH OOBEKTaMH
MPUPOABI, KOTOPHIE POAMTENH B LEJAX 0e30MacHOCTH YMBIIIJIEHHO 3a-
MEHSIIOT MIeaJbHBIMH JHO0 YaCTHYHO MATePHATM30BAHHBIMU 00bEKTAMH
WJH SBJCHHSAMH. YJalUIUMCS CJaeayeT OOBSICHHUTh, YTO HATYpPHOE, 3MIIH-
pPUUECKOE 3HAHWE XapaKTepH3YeTCs Kak 3HAHHWE O fIBJEHHWH, a TeOPETH-
yecKoe — 0 ero cymHocTd. [locsenoBaresbHas peadau3alys MO3IHAHUA
COOTBETCTBYET JIBHXKEHHIO OT fIBJIEHHS K €r0 CYIIHOCTH — TeopeTHde-
CKOMY OCMBIC/JEHHIO. YYalIMecs: TOJKHE TIOHUMATh, YTO 3MITHPHUIECKOEe
M TEOPETHUYECKOE TMO3HAHMA JOMOJHAT JPYT APYyra ¥ BHICTYMAOT Kak
JIBa HEOOXOMMMBIX CT10c00a HCCAEOBATENbCKOH AeATEIbHOCTH.

CyieyeT MOMHHTL CJI0Ba JiHIITeHHA: «PagocTb BUAETH W TOHHU-
MaTh — CaMblil TPeKpacHBId jaap npupomel!s OMuT paGoTH B MHKEHEP-
HBIX KJAaccaxX IOKa3biBaeT, UTO YYallHecs B COCTOSHUM MCIOJb30BaTh
M0 HA3HAYEHHIO HAYYHBIE METOMB TIO3HAHHWST M 3MOLMOHAJBHO BOCITIPH-
HUMATb CBOU OTKPHITHSL. [IPOLEHT OflapeHHBIX JieTell ¢ BO3PACTOM PEe3KO
cuuxaercsi: B 10-yerHem Bospacte oH cocrasssier 60-70%, B 14 jetr —
30-40%, B 17 jer — 15-20%, nmo3TOMy Ba)KHO He YIYCTUTh BO3MOXK-
HOCTb COOOIIMTH YUallMMCS HYXKHYIO MH(DOPMALMIO, TTOKA OHA [/ HUX
MHTEpecHa W 3HauuMa. POpMUPOBAHKE Y YUAIIMXCA YMEHHWH TPOBOIUTH
HCCJIEIOBAHME 11J€CO00PA3HO OCYIIECTBIAATL B COOTBETCTBHH C TEOPHEH
I1. {. TanbneprHa o nosTanHoOM (POPMUPOBAHUM YMCTBEHHBIX ACHCTBUM.

[ToHuMaHue OPUEHTUPOBOUHOH OCHOBBI SIBJSAETCS TJIABHBIM M3 3TATOB
M BKJIOYAeT B cels MpejcTaBieHne cyObeKTa O LUEJH, METOJe, YCJIOBH-
X OCYIIECTBJEHHS AeHCTBUS. UeTKoe MOHMMaHWe AEHCTBHS MEPEXOMUT
BO BHYTPEHHWH MJaH W TO3BOJSET OCO3HAHHO M YCIENTHO BHIMOJMHSATH
HCCJIEI0BATENBCKYIO AEATEJIbHOCTh. De3ycaoBHO, BHIMOJHEHHE KaxKI0TO
JICHCTBUS, BXOASAIIErO0 B COCTAaB MCCJAEN0BaHUS, TpebyeT GoJbIlIoH npo-
paboTKHM W MPAKTHKH, U MO3TOMY, KpoMe mporpaMmbl «OIBIT HayuHOTO
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N03HaHUS», MBI [IpejlJlaraeM CUCTEMY PasHOOOpasHbIX M0 00beMy, CJ0XK-
HOCTH, 3HAYMMOCTH W MPOJOJKUTEJIBHOCTH HCCIE0BAHHH, BHIIOJHEHHE
KOTOPBIX II03BOJIMT MPUOOPECTH PEAJIbHBIH OMBIT OCO3HAHHOM HCCJIe10Ba-
TEJNBCKOU AEATENBHOCTH.

CaieiyeT OTMETHTD, YTO B HACTOSAIIEE BpeMsi HAMM pa3pabaThiBaoTCs
HEKOTOpbIEe CMOCOOB! OUEHKH 3((EeKTUBHOCTH HCCJEN0BATENBCKOR fes-
TEJBHOCTH YYalMXCs, KOTOpash OCYIIECTBJSETCS 10 TPEM HalpaBJeHH-
SIM: 1IeJeBOMY (COOTBETCTBHE Pe3y/bTaTa 1edH), IKOHOMHUYECKOMY (OT-
HOITIEHHE CTOMMOCTH Pe3y/bTaTa K 3aTparaM) W COUHMaNbHOMY (COOTBET-
CTBHUE pe3ysibTaTa OKUIAHUAM MOTPebuTea WM 3aKazdyuka). [Ipeacran-
JIEHWE Pe3yJbTaTOB OIEHUBAHUS MOKET OBITh KK Ka4eCTBEHHBIM, TaK M
KOJMMYECTBEHHBIM. B mocseqHeM ciydae TpHMeHseTCs KBaJWMeTpHye-
CKMH aHaJ/u3.

Takum o6pazoM, pas nopolmeHust 3(pPeKTUBHOCTH yueOHO—HAYUHOH
JESITeJbHOCTH HeOOX0AUMO:

1) chopMyaupoBaTh AMATHOCTHYHBIE LEJH YUeOHO—-HCC/IENOBATEb-
CKOH JeATeNbHOCTH YUalHXCS;

2) COCTaBUTh KOHKPETHYIO MEeTanpeaMeTHYIO TporpaMmy 1o (hopmu-
POBaHUI) OIbITAa HAYUHOrO no3HaHus [ 2 ];

3) HauaTh OCBOEHHE 3TOU MPOTPAMMB B HAUAJbHEIX KJACCaX MTKOJH;

4) MOCTOSTHHO Pa3HOOOPA3UTh U COBEPIIEHCTBOBATL METOIUKY PA3BH-
THST UCCJIEI0BATENBCKOR JIEATENBHOCTH TI0 COIEPXKAHUI0, METOAAM, (op-
maMm, ofopynoBauuio [ 3, 41;

5) pazpaboTath CHUCTEMY OUEHUBAHHUS 3(PEKTHBHOCTH PA3BUTHS
yueBHO—HCCIEI0BATENBCKOR AEATEJNbHOCTH YUAIIUXCH.
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Arzhanik A.R., Bogdanova J.V., Masalov A.E. E.I. Goldberg machines in a
Physics workshop on mechanics in high school. We have proposed a method of
using Goldberg machines in a high school physics workshop. Keywords: physics work-
shop, Goldberg machines.

Geyt T.S., Semenov D. A., Sidorenko F. A. Direct measurement of the Cartesian
diver critical diving depth. In contrast to the previous works, direct and not indirect
measurements of the Cartesian diver critical diving depth have been carried out, de-
pending on the initial volume of air and the density of the liquid. A good match of the
measured and calculated values has been obtained. Keywords: Cartesian diver, critical
depth.

Mayer V.V., Varaksina E.l., Kornev Yu.A. An absolute method of measuring
voltage in the physical workshop of the bachelor’s degree. For physical workshops
of a pedagogical university and high school classes with an in-depth study of physics, a
laboratory work is offered to measure the maximum voltage created by a piezoelectric
generator. In the process of performing the work, students are introduced to the abso-
lute method of measuring voltage. Keywords: voltage measurement, absolute method,
piezoelectric generator, physical workshop, pedagogical university, secondary school.

Mayer V.V., Varaksina E.I., Vasiliev I. A. Saie, low—power and simple network
voltage doubler. A schematic diagram of a low-power AC voltage doubler of an
electric lighting network (220 V) is considered. The design of the device, which gives
a constant voltage of 500 V, is simple, affordable and ensures the safety of its operation.
Keywords: electric lighting network, voltage doubler, training experiment, work safety.

Saranin V.A. Isotherm or adiabatic? The problem about piston oscillations in a
vertical vessel with gas is solved. It is shown that the problem has the decision in two
statements: oscillations or isothermal or adiabatically. Keywords: isothermal process,
adiabatically process, piston oscillations in a vessel with gas.

Gerasimov S. A. Series and parallel connection of dark electric currents in liquid.
When two conventional current sources are connected in parallel, the internal resistance

decreases, and when in series, the electromotive force increases. For dark current
sources, not everything is so simple. Keywords: voltage, electric current, energy, water,
aluminum.

Saurov Yu. A. Once again about the sources of knowledge and understanding in
teaching. Methodical, cognitive and project—based activity in teaching physics are al-
ways multifactorial and heterogeneous. And the formulated methodological knowledge
carries the orientation of educational activity. And this is their didactic meaning. Key-
words: cognition, understanding, methodology, activity, creativity of methodologists—
physicists.

Zuev P. V., Koshcheeva E.S. Improving the effectiveness of learners’ educational
and research competencies in physics education. The option of increasing the ef-
ficiency of research activities of students in the implementation of the metapedmet
program is proposed. Keywords: efficiency, educational and research activities, scien-
tific knowledge, competence, efficiency directions, qualification analysis.

Varaksina E.I. Scientific activity in educational physical experiment. The paper
considers the content of scientific activity in the field of educational physical experi-
ment. A brief description of the systems of demonstration and laboratory university and
school experiments developed in the post-war period in the domestic physics education
is given. The directions of research that led to the creation of systems of new experi-
ments in the second half of the 20th century are indicated. The analysis of publications
on the educational experiment in leading domestic and foreign scientific journals is
carried out. The main problem of research activity in the modern educational physical
experiment is identified. Keywords: educational physical experiment, scientific activity,
demonstration experiment, laboratory experiment, novelty, publication.
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