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Streszczenie. W prace analizuje sie problem ksztattowania wiedz i umiejetnosci studentow w
trakcie organizacji i przeprowadzenia laboratoryjnych ¢éwiczen praktycznych z ogdlnego kursu
fizyki. Zaproponowano autorskie konstrukcje dziatalnosci dla samoprzygotowania studentow
przeprowadzenia pracy laboratoryjnej, jej wykonania i obrobki wynikbw pomiaru. Zaproponowane
konstrukcje dziatalnosci, ze bedzie sprzyjaly, jak dotkowi fundamentalnych wiedz studentow, tak i
bedzie stuzyty propedeutyce metodycznych wiedz i umiejetnosci.

Stowa kluczowe: laboratoryjne ¢éwiczenia praktyczne, ogolnafizyka, laboratoryjne prace,
konstrukcje dziatalno$ci, samoprzygotowanie do pracy laboratoryjnej.

Abstract. In the article the problem is considered of forming of knowledge and skills of
students in the organization and conduct of laboratory work on the general course of physics.
Proposed activity author constructs for self students for laboratory work, its performance and
results processing. Designed constructs will both advance fundamental knowledge of students and
serve propaedeutics teaching knowledge and skills.

Keywords: laboratory practice, general physics, laboratory work, constructs activities,
homework for laboratory work.

AHoTauif. Y poboTi aHanisyeTbcs npobnema popmyBaHHS 3HaHb | YMiHb CTYAEHTIB B NPOLECI
opraHizauii Ta npoBedeHHs nabopaTopHOro MPakTUKyMy 3 3arafbHOro  Kypcy  Qi3uKu.
3anponoHOBaHO aBTOPCbLKi KOHCTPYKTMBWU AiANbHOCTI 411 CaMONigroTOBKN CTYAEHTIB NPOBEOEHHS
nabopaTtopHol poboTu, il BUKOHAHHA Ta OBpobku pesynbTaTiB BUMIPIOBaHHS.  3anporoHOBaHi
KOHCTPYKTUBM  LiANbHOCTI, WO CNpUATMMYTb, $SK NOrMMbneHH ¢yHAaMeHTanbHUX 3HaHb
CTYAEHTIB, TaK i CryrysaTMMyTb NponeaeBTuLi METOANYHUX 3HAHb Ta YMiHb.

Knio4yoBi cnoBa: nabopaTtopHui NpakTukyMm, 3aranbHa dismka, nabopatopHi poboTw,
KOHCTPYKTUBM AiANbHOCTI, camonigrotoBka Ao nabopatopHoi poboTu.

Baxnuneowo cknagoBok (pyHOaMeHTanbHOI i MeToAMYHOI MigrOTOBKM ManbyTHIX yuuTenis
di3nkM € ekcnepuMmeHTanbHa AisnbHiCTb. Ba3oBi ekcnepuMeHTanbHi 3HaHHA | YMIHHSA CTyOeHTIB
dopmyOTbCA Ni4 Yac BUKOHAHHA pobiT nabopaTtopHoro ¢isnMdHOro npakTukymy. B npoueci
METOOUYHOI MIAFOTOBKM Ui  3HAHHA | YMiHHA HabyBaloTb MPOMECINHOIO  CnpsMyBaHHS,
YOOCKOHAMTLCA, NOrNubnoTeca Towo. [Ona peanisauil npuHUMNY HenepepBHOCTI Mig 4ac
yHOAaMeHTarnbHOI Ta METOANYHOI NiArOTOBKM CTYAEHTIB MPONOHYEMO MOAEPHI3yBaTU opraHisauito
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CaMoniaroToBKM i NpoBeAeHHs1 nabopaTopHMX pobiT, BUKOPUCTOBYHOUN NPONEAEBTUYHMI NiOXia Ao
dhopmyBaHHS METOANYHMX EKCNEPUMEHTANbHUX YMiHb ManbyTHLOro yumTens disuku.

MuTaHHsaM popMyBaHHS eKCnepuMeHTasnbHOI KOMMETEHTHOCTI Ta eKCnepuMeHTanbHUX YMiHb B
npoueci dyHaaMeHTanbHOI NiAroToBKM ManbyTHBOro yuntens qoisvku npucesayeHi npaui M.1.WyTa,
B.l.CeprieHko, nig 4Yac metoaudHoi nigrotoBku — npaui B.B.MeHgepeubkoro, O.M.HikonaeBa,
I.B.Kopoboeoi, B.A. lapko Ta iH. OaHak, 3anuwaeTbCA akTyanbHWM MUTaHHS HACKPI3HOro
dopMyBaHHS eKCnepuMeHTarnbHMX 3HaHb Ta YMiHb B npoueci doyHOaMeHTanbHOI Ta MeTogUYHOT
NiArOTOBKM | HagaHHO opraHi3auii caMomnigroToBkM Ta BUKOHaHHIO pPobiT  npodeciiHoro
CNpsiIMyBaHHS.

MeTolo cTaTTi € onuMc MeToaMYHUX MPUIAOMIB OpraHisauii camomnigroToBkM i NPOBEAEHHS
nabopaTopHux pob6iT 3 3aranbHOro Kypcy @isMkm Ha OCHOBI BMKOPUCTAHHS KOHCTPYKTUBIB
DianbHOCTI.

[ouinbHICTb | BaXXNMBICTb OpraHisauii HaBYanbHUX 3aHATb 3 OOCNIMXKEHHS DIBNYHMX SBULL i
npoueciB Big3Havanu Taki Bigomi disnkn gk LA, lodpde, MN.J1. Kaniua, J1.4. JlaHgay, M.4. Jlebeges,
Ix. Makceenn Ttowo. Ha ix gymky, BuB4aTn Byab-ske siBvwe B NpupoAi (NagiHHA Tina, po3psia B
TpyOui, 6apoMeTpUYHUn TUCK) HEODXIOHO SK ekcnepuMeHTanbHe gisnyHe JOCMiAKEHHS, B NMPOLECI
NPOBEAEHHSA SIKOro Cnig 3 camMoro no4vatky 3BepTaTtu yBary Ha MeToauky isyHMX AOChigXeHb
[1]. Tomy, nouvnHaroum 3 cepeamHn 18-ro CT. B YHiBepcuUTETax CTBOPIOKOTLCS HaBYarbHi i HayKoBI
nabopaTopii, B KX CTYAEHTU NPOBOAUIIN eKCriepuMeHTanbHi Pi3nyHi 4OCHIOKEHHS.

EkcnepumeHTanbHUM MeTOA Mi3HAHHA MPUPOAN € | KpUTEPIEM iCTMHM, NiATBEPAXYHOUM abo
CMPOCTOBYIOUMN pO3pobneHi Teopil, i [KepenomMm BUHUKHEHHS] HOBUX YSIBIEHb NPO OOBKINNA.

Y BULWMX HaBYanbHUX 3aknagax YKpaiHu BUKOHaHHA nabopaTopHux pobiT 3 3aranbHOro Kypcy
isvkn npoBoauTbCS y dbopMi NpakTukyMy. B 6aratbox 3akopgoHHux BH3 naGopatopHi pobotu
NPOBOAATECA (PPOHTAsNbHO: BCi CTYAEHTU OTPUMYIOTb OAHAKOBI 3aBAaHHS, ane KOXHUA BUKOHYE
MNOro camoCTiHO Ha OKpPeMil ekcnepuMeHTarnbHi YCTaHOBL, 3 PI3HUMU BUXIAHUMM NapaMmeTpamu.

3a3Ha4nMmo, WO BUKOHAHHS CTyAeHTaMu nabopaTopHux pobiT cnpsiMoBaHe Ha:

— y3aranbHeHHsl, cucTemaTm3auito, NOrnNUBMEHHs, 3aKpiNNeHHs OTPUMaHUX TEeOoPEeTUYHUX
3HaHb 3 KOHKPETHUX TEM KYPCY 3aranbHOi (i3unku;

— (popMyBaHHS YMiHb 3acCTOCOBYBaTWM OTPUMAaHI 3HAHHA Ha MpakTuui, peanisauito €gHOCTI
iHTeneKTyanbHOI i NPaKTUYHOT AiSNbHOCTI;

— PO3BUTOK IHTENEKTyasnbHUX YMiHb Y ManbyTHiX cneuianicTiB: aHaniTM4HUX, NPOEKTyBanbHUX,
KOHCTPYKTUBHMX TOLLIO;

— BMPOBNEHHA NPOMECINHO 3HAYYLMX AKOCTEN(CaMOCTINHICTb, BiAMOBIAANbHICTb, TOYHICTb,
TBOpYa iHiuiaTnBa).

— [lpoBigHMK gnaakTUYHUMK LinamMmu nabopaTopHux pobiT €:

— eKcrnepuMeHTanbHe MigTBepKEHHS | NepeBipka CyTTEBUX TEOPETUYHUX MOMOXEHb, 3aKOHIB,
3anexHocTel;

— opMyBaHHS MNPaKTUYHMX YMiHb | HaBMYOK MOBOMXKEHHS 3 pisHUMM npunagamu,
ycTaHOBKamu, nabopaTtopHuMm obnagHaHHAM, anapatyporo, SKi MOXYTb CTAHOBUTU YaCTUHY
nNpodeCinHOI NPaKTUYHOT NiArOTOBKY;

— (popmyBaHHA  OOCRIOHMUBKMX  YMiHb  (CmoOcTepiraTu, nOpiBHOBaTW,  aHanisysBatw,
BCTAHOBNIOBATU 3aneXHOCTi, poOUTU BUCHOBKW i Yy3ararbHEHHH, CaMOCTINHO MPOBOAUTU
AOCTiAKEHHS, opOpMNATM pe3ynbTaTh eKCrepuMEHTY).

— BignosigHo 0o NPOBIAHMX AMAAKTUYHMXUINEN3MICTOM nabopaTopHMx pobiT MOXyTb ByTu:

— eKcnepuMeHTanbHa nepesipka Qopmyn, MeToOMK po3paxyHKy, BCTAHOBMEHHA Ta
NiATBEPAXEHHS 3aKOHOMIPHOCTEN, 03HANOMIIEHHS 3 METOAUKAMUN NPOBEAEHHS EKCNEPUMEHTIB,;

— BCTQHOBMIEHHS BNAacTUBOCTEM PEYOBUH, IX SHAKICHUX Ta KiNbKICHUX XapakTepUCTUK,
CMOCTEepPEXEHHA PO3BUTKY SIBULL, NPOLECiB TOLLO.

TpaguuinHa MeToAavka HaBYaHHA CTYAEHTIB OOCHIgHMUBKIA AiSNbHOCTI BKIKOYAE HACTYMHI
eTanu NPoBeAEHHSA 3aHATb NabopaTopHOro MpakTUKyMy M4 Yac BMBYEHHS PO3AiNiB 3ararnbHoi
diznkn:

— OTPMMaHHSA AOMyCcKy [0 BMKOHAHHA pobOTU 3a pesynbrataMu BUBYEHHS TEOPETUYHOro
mMatepiany i onMcy HasiIBHOI eKCnepMeHTanbHOI YCTaHOBKY;

— BWIKOHaHHS poboTK 3a roOTOBUMU IHCTPYKLISAMN;

— ocbopmMneHHs 3BITy i 3axucT nabopaTtopHoi poboTu.
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3BiT 0(oOpMNOETECA MNMCbMOBO  3ri4HO BCTAHOBMEHOI (QOPMM, MICTUTb pe3ynbTaTu
BMMIpPIOBaHb i, Y BUNaAKy HE3HA4YHOI NOXMOKKM, poboTa BBaXXAETbCA BUKOHAHO | 3aXULLEHOI0.

[ns meTtoamn4yHoro cynpoBogy nabopaTopHux pobiT iCHye HM3Ka HaBYanbHUX MOCIOHUKIB, SKi
MICTATb onuck nabopaTtopHux pobiT [ 2,3].

Onucu nabopatopHux pobiT B nocibHukax i, BIONOBIAHO B iHCTPYKUIAX, CKMafeHi 3a Tako
CTPYKTYPHOIO CXEMOIO:

- HasBa poboTu;

- MeTa poboTy;

- npunaguv i matepianu;

- TEeOpPETUYHI BiAOMOCTI;

- ONWUC EKCMEPUMEHTANbHOI YCTaHOBKY;

- MOpPSAOK BUKOHAHHA poboTu;

- BUMIpIOBaHHS | 06pobka pesynbrarTis,;

- MWUTaHHSA | 3aBAAHHA.

B npoueci BUKOHaHHS1 KOXXHOT nabopaTopHOoi po60TM PO3B’A3YETLCA HU3KA 3aBAaHb, sKi 4al0Tb
MOXTNUBICTb CTYAEHTOBI HABYMTUCS:

- nosicHIoBaTh Pi3nYHy CyTb SBULLA, sIKe OOCNIAXKYETbCA B pOOOTi;

- XapakTepuayBaTu 00'€KT 4OCNIMKEHHS, BUAINSAYN KOro 0COBNMBOCTI;

- MOSICHIOBATU (Pi3NYHI OCHOBN METOANKN BUMIPIOBaHb, SIka BUKOPUCTOBYETLCA B pObOTI;

- 0bGrpyHTOBYBaTW NOCMIQOBHICTL i1 B MPOLIECI BUKOHAHHS KOXHOI KOHKPETHOI poboTy;

- npautoBatM 3 npunagamu, BubMpaTtn NOTPIOHMIM Oianas3oH BUMIpOBaHb, BU3HA4YaTU LiHY
NOAINKN LWKanw;

- MPOBOAUTM BMMIPIOBaHHS, 4OTPMMYIOYUCH 3a4aHUX YMOB, IPaMOTHO i aKkypaTHO 3anuncyBaTu
pesynbsraTty;

- BM3Ha4yaTW IHCTPyMeHTanbHy noxmbky npunagy Ta obuucrnioBaTy BMNAOKOBY MOXMOKM
NPAMUX | HEMNPSMNX BUMIPIOBaHb;

- nogaeaTtuv pe3ynbTaTv eKCNEPUMEHTY Y BUMMsSAi Tabnuup i rpadikie;

- aHanisyBaTu OTpMMaHi pesynbratn, pobutn oOrpyHTOBaHi BUCHOBKW, CKNagaTu 3BiT 3
pesynsratamu poboTu.

YCiX uMx yMiHb MOXXHa HabyTu nuue B pesynbTaTi LifecnpamoBaHOi camMOoCTiHOT poboTh npwu
CEepro3HOMYy i BAYMNAMBOMY CTaBneHHi Ao cnpasu. OcobnueicTb 3aHATb nabopaTtopHOro
NPaKkTUKyMy Nongdrae B TOMy, WO BOHW, HA BiAMIHY Bif iHLIMX HABYanbHUX 3aHATb, 3 NEPLUNX KPOKIB
BMMaralTb CaMOCTIHOCTI (SIka MOCTYNOBO MOBUHHA CTaTW NPaKTUYHO MOBHOIO) i CBIAOMOT aKTUBHOI
po6oTn He nuwe B nabopaTopii B NPOLECi CKNaaaHHA YCTAHOBKM Ta NPOBEAEHHI BUMIpIOBaHb, ane
i nig Yac aHanidy iHCTPYKLUil N ycTaHOBKM 0 nabopaTopHoi poboTu, NiAroTOBKU 4O BUMIpIOBaHb,
06pobui pesynbTaTiB Ta CKNagaHHi 3BiTy TOLLO.

ToMy BUKOHaAHHSI KOXHOI nabopaTopHOi poboTn 3 i3k HEOOXIAHO MOYMHATU 3 BUBYEHHS i
Onucy i NPUBEAEHHS 3HaHb Y CUCTEMY, a CaMe:

- yCBiOOMMWTM 3aranbHy MeTy KOHKpeTHOI nabopatopHoi poboTu i NOoCnigoBHICTL 3aBOaHb,
PO3B’A3aHHS SKNX Npu3Beae 40 LOCArHEHHS NOCTaBEHO! METH;

- 3HaTtu, ake disnyHe sBMLLIE BMBYAETLCA B AaHin poboTi i sIKi 3aneXHOCTi, CniBBigHOLIEHHS,
PIBHSHHSA, LLIO AOr0 ONUCYIOTh;

- 3HaTX OCHOBHI 0COBNMBOCTI 00'eKTa JOCNIAKEHHS;

- BUMBYUTU i BMITU MOSICHUTU (Di3NYHI OCHOBW METOAIB BUMIPHOBAHHS LUYKAHUX BEMWYUH, SKi
BUKOPUCTOBYIOTLCS B pOBOTi;

- BMITV 306pasnTy NPUHLMMNOBY CXEMY YCTAHOBKM i 3HATU NPU3HAYEHHSA KOXHOTO 3 11 BY3riB;

- 3HaTu NOCNILOBHICTb BMKOHAHHA eTaniB nabopatopHoi poboTu;

- MaTtu 3ararnbHe ysABMEeHHsI NpO O4iKyBaHi pesynstaTh NPOBEAEHOr0 EKCrepUMEHTY i BMITU
Bnbpatn metoa, HeobxigHMI anga ix MateMaTuyHoi 06pobKN;

- BMITM 34INCHUTK aHani3 i npeacTaBnNeHHsA pesynbsraTiB eKcnepuMeHTansHOro JOCNIAKEHHS.

TakarpyHTOBHa i cucTemaTtuyHa nigrotToBka A0 BMKOHAHHA KOXHOI nabopaTopHoi poboTtu
di3nKkn HagacTb MOXNMBICTb CBIJOMO BMKOHYBaTM 1i 3 i LiNecnpsMoBaHO OTpUMyBaTH HeobXigHi
ANa ManbyTHBOT AiANbHOCTI YMIHHA, HaBUYKK Ta cnocobu Ain.[na uboro NponoHyeMo po3pobneHi
HaMW y3aranbHeHi KOHCTPYKTUBM AiSNbHOCTI ANs camonigroTOBKM OO BUKOHAHHA niabopaTopHOi
po60TK, BUKOHAHHSA i OOPMIEHHS 3BIiTYy 3axMcTy nabopatopHux pobiT Towo: «CamoniarotoBka 4o
nabopaTopHoi poboTU», KOHCTPYKTUB «AHani3 disnyHoro ssuwia», «lligrotoBka yCTaHOBKWM A0
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pobotn», «Po3paxyHok noxmbok», «lMobyaoBa Ta aHania rpacdhika 3anexHocTi oAHiei i3ndHOI
BEMWMYUHM BiF iHWOI». HXYe HaBegemMo npuknaam po3pobrieHnx Hammn KOHCTPYKTUBIB AiSNbHOCTI.
KoHcmpykmue « Camonidzomoska 0o 1abopamopHoi pobomuy.
|.Mpountatn iHCTPYKLUit0 4o NabopaTopHOi poboTK Ta onpauBaTh HaBYanbHUA MaTepian 3
TeMn poboTtn.
[I.MpoaHanisysatn aBuLWEe, SAKe Jocnigkyetbcs B poboTi. [Ans uboro ckopuctatucb
KOHCTPYKTUBOM «AHani3 goisan4Horo asuiia.
[ll.BcTaHOBUTH, AKi (Pidn4Hi ABMLLA NOKMaAeHO B OCHOBY eKCnepyMeHTansHOro Metoay
BU3HAYEHHS (Pi3UYHNX BEMUYUH.
IV.BcTaHOBUTK, SKMA TUN AOCHIOKEHHS BUKOHYETLCS | KOHKPETU3YBATM MOr0 (3HAXOOKEHHS
3Ha4YeHHs Pi3NYHOI BENUYMHM, NepeBipka abo BCTAHOBNEHHS 3anNeXXHOCTi TOLWO).
V.BCcTaHOBUTU (Di3NYHi BENUYUHK, SKi BU3HAYaOTbCA MPSAMUMU  BUMIPIOBAHHAMMK, a  SKi
HenpsAMUMMU.
VI.3anucatu ctani BennymHu, siki BAKOPUCTOBYHOTbCS B nabopaTopHin poboTi (TabnunyHi gai,
napameTpu 3paska), Lo NOTPiOHI AN BUKOHaHHA poboTu.
VII.BuBuntn Gymosy, npuHUMn Aii npunagie ana npsamux BUMIpOBaHb (i3UHHMX BENWYMH (3a
IHCTPYKLUi€ abo TEXHIYHUMM IHCTPYKUISSMKU 0O Npunagis).
VII1.Bubpatn cnocib koayBaHHA pe3ynsraTtiB 4ocniaiB (MPOTOKONM, Tabnuui, pucyHKn, (OTO3HIMKK).
IX.BuaHaumtu, ki rpadoikv cnig nobyaysaTu 3a pesynsrataMu BUKOHaHHSt poboTu i sky
iHbopMaUito 3 HUX OTpUMaTH.
X.3anucatn opmynu po3paxyHKy noxXmboK ANns BeNUYMH, SKi OBYMCRIOTLCA HENpSAMUMM
MeTodamMm.
KoHcmpykmue «AHari3 ¢bisu4HO20 seuwia»

1. Bkasatu, sike siBMLLE OOCNIOXKYETBCA.

2. MpoaHanisyBaTn 03Ha4YeHHA ABMLLA, sike NoAaHe B HaB4YanbHMX NOCIOHMKaX i NigpyYHMKaXx.

[ns uboro BMAINUTK 3 O3HaAYEeHHS (PiI3UYHOro sBMLLA y3aranbHEHi 3HaHHS NPO MOr0 CTPYKTYPHI
enemMeHTu:

- npo maTtepianbHum 06'ekt 1 (MO1), cTaH AKOro 3MiHIETLCS;

- npo matepianbHui 06'ext 2 (MO2), Bnnme sikoro Ha MO 1 npn3BoaAWTbL 40 3MiHW AOrO CTaHy;

- NPO pe3ynbTaTh Lboro BNmey — 3MiHu ctaHy MO 1;

- NpO yMOoBM, B skux Bigbysaetbcs Bnnme MO 2 Ha MO1.

3. BuBuntn i npoaHanisyBatM eneMeHTU ekcrnepuMeHTanbHOI YCTaHOBKM, X BNacTUBOCTI Ta
BKkasaTu 06’ekT JOCNiaXeHHS, 06’eKT BNNMBY, 40OATKOBI €NleMeHTH, iHOuKaTop, yMOBMK B3aEMOS;.

4. BUaBUTU BESTMUYUHN, AKi XapaKTepusyloTb JaHe ABULLe.

5. BusiBUTK 3aKOHW, 3aKOHOMIPHOCTI, AKi ONMUCYIOTb JaHe ABULLLE.

PesynbTaT BMKOHaHHA nepepaxoBaHMX BuULWE Aid MICTUTb BIgNoBigi Ha NUTaHHA «AKMMM
npunagamm  nNoTpibHO  KopucTyBatucs, WOO  3HAWTUM  3HAYEHHS  BENUYMH  NPSMUMU
BUMIPIOBaHHAMN?» | «AKe siBULLIE NOTPIOHO BIATBOPUTU? ».

Ak npuknag, HaBegemo 3BIiT 3 CaMOMigroTOBKM OO0 NpoBeAeHHs nabopaTtopHoi poboTtu 3
MexaHikn «[JocnimkeHHs obepTanbHOro pyxy 3 BUKOPUCTaHHAM MasaTHuKa Obepbekar.

|. YcTaHoBka «MasaTHuk Obepbeka» gae MOXINUBICTL NPOBECTU 4 6GA30BUX EKCNEPUMEHTMU:

- BMBYEHHS AnHaMiKM oBepTanbHOro pyxy TBepaoro Tina;

- BMBYEHHS 3aneXHOCTi MOMEHTY iHepuil Tina Big po3noainy mMacu BcepeanHi HbOoro;

- BMMIpPIOBaHHSA KYTOBOI LUBMAKOCTI Tina, sike o6epTaeTbCA HaBKOMO HEPYXOBOI OCi;

- BU3HAYEHHA KyTOBOrO NPUCKOPEHHS.

Il.AHanis ¢izuyHoe2o s8uwa

1. [JocnigpxyeTbca sBuLle — obepTanbHU pyx TBEPAOro Tifla HABKOMO HEPYXOMOI OCi.

2. OsHayveHHsa. ObepTarnbHUM Ha3MBaETLCH TakM pyX TBEPAOro Tina, Npy SKoMy ABi TOYKH,
LLIO HanexaTb Tiny, 3anvLatrTbCA BECb Yac HEPYXOMUMM.

MatepianbHuii 06’ekT | (MO ) — TBepae Tino.

MatepianbHuin o6’ekt (MO Il) — Tino, ke NpuBoANTL Y PyX TBEpAE Tino.

YMOBM B3aemMofii — HasBHICTb CUI — rpaBiTauiiHa cuna, 4OTUKOBI cunn (TepTtsa) —ang
PUKLINHOI, peMIHHOI, NaHLroBoil nepeaadi.Pesynsrat — TBepae Tino 3aiicHioe obepTaHHs.

3. EnemeHTM ekcnepumeHTarnbHOI yCTaHOBKM

O6’ekT gocnigXeHHs — CTpuXHI 3 Tarapuamun. OB’eKT BNNMBY — BaXKKK, SIKi MPUKPINNIOTLCA 00
LWKiBa Bana masTHMKa.[logaTkoBi eneMeHTn —404aTKOBI BaXKKK, LLKIBM pPi3HOro giaMeTpa,
CeKyHOoMip, NiHinka.lHgukaTop — opraH 30py NOANHW.YMOBU B3aEMofii — ornocepeakoBaHa
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B3aemMogid.
4. {Bulle xapaKTepusyeTbCcs TakKUMKU PisdHUMUM BeNnuMHamMm — w, €, 1, m, .
T

Z *'w‘iz =1gE

5. 3akoHu: i=1 — 3aKoH AuHamiku Onsi obepmarbHO20 PyXy.
6. [ =1, +4mR* _ yomenm inepuii
1 -
qu Z_Imuf" .
12 — MOMEHM [HepUii Xpecmo8uHU MasimHukKa

lll. ABunwe piBHO3MIHHOIO 06epTanbHOrO pyxy MasiTHMKa Nig Qi€ NOCTIMHO AitYoi cunm
TSDKIHHA BiQHOCHO HEPYXOMOI OCi.

IV. MNepeBipka 3anexHocTi

Po3paxyHoK ¢i3n4HOT BESIMYNHN HA OCHOBI EKCNepPUMEHTanNbHUX JaHUX.

V. Mpami BumiptoBaHHs — |, m, R, h,t.

Henpsmi BumiptoBaHHS — a,m.

VI. Ctani TabnuyHi gaHi.

VIl. BuB4aeTtbca 6ygoBa i npyHUMN gii npunagie.

VIII. Cnocib kogyBaHHSI eKCnepuMeEHTanbHUX JaHUX — Tabnuui.

Hamn po3pobneHo ysaranbHEeHi KOHTPOSibHI MUTaAHHA AONs CaMOMNEpEeBIpKM CTyAEeHTOM i
nepeBipKnN BMKNagavem CTyNneHsl roTOBHOCTI CTyAeHTa 40 BUKOHAHHS NnabopaTopHoi poboTu.

1. Axke disnyHe ABMLLE BUBYAETLCS B AaHIi poboTi?

2. Aka meta nabopaTopHoi poboTn?

3. Aki KOHKPETHI 3aBoaHHA B xoAi gocnigy i 06pobkun pesynbraTtiB [OBEAETHCS PO3B’A3yBaTU
ONs1 OOCATHEHHST METU?4. AKMMM 3aneXxXHOCTSIMU MOB'A3aHi BENMYNHK, WO OMUCYHOTb AOCMiAKyBaHe
disnyHe aBuLLe?

4. Aki isnyHi aBuLLa noknageHi B OCHOBY eKCnepuMEHTarbHOro MeTody BU3HAYeHHS
LYKaHUX BENUYNH?

5. fka TeopeTnyHa 3anexHicTb Mae OyTn nepesipeHa B 4aHOMY KOHKPETHOMY Aocniai?

6. Axi gonyweHHs 3pobneHi npu onuci Teopii metoay?

7. $lke NpM3Ha4YEeHHS OKPEMUMX BY3MiB €KCNEPUMEHTAarbHOI YCTaHOBKN?

8. Lo € o6'ekToM gocnigkeHHs1 B AaHi poborTi?

9. fke piBHAHHA (ab0 cucTema) Aae MOXMAMBICTb 3HAWTW LUyKaHy BenuuuMHy abo noTpibHy
3aneXxHiCTb Ha OCHOBI JOCHIAHUX OaHUX?

10. Aki ctani (TabnuyHi gaHi, napameTpu 3paska Ta yCTaAHOBKW) MOTPIOHI ANA BM3HAYEHHS
LUYKaHOI BENMYMHM 3a JaHUMK Jocnigy?

11. Ak MOXHa NepeBipUTU HAZINHICTb OTPUMaHNX eKCnepuMeHTanbHUX pesynsTaTiB?

12. Aki rpadiku NoBuHHI ByT NoBynoBaHi 3a OTPUMaHMK AaHUMIN?

13. Ak 6yne Bn3HaveHa noxmbka npAMnX BUMIptoBaHb?

14. Ak goenetbecs OUiHIOBATM NOXMOKY KIHLEBOro pesynbraty?

15. Aki Tabnuui NnoTpibHI B NpoTOKONi ANs 3anucy pesyrnbTaTiB BUMIptOBaHb?

16. Yn mMoxHa 3iCTaBUTU pe3ynbraTv eKCNEPUMEHTY 3 TabrnMYHMMKM OaHUMM, iHOpMaL€EL,
nodaHo B HaBYanbHUX NigpyYHUKaX i NOCiOHMKax?

Lis cuctema nutaHb gyxe BaxnvBa i 3 iHLOT NPUYNHM.

Mcmnxonorammn BCTAHOBMEHO, WO Npouec HagbaHHS | PpO3BMTKY 3HaHb He MOXe MpOoTiKaTh i
HaBiTb noyaTucs 6e3 NOCTAHOBKWU i PO3B’A3aHHA HAMPI3HOMAHITHIWMX NUTaHb. Byab-aknii Kpok B
nisHaHHI BUNepeaXye NUTaHHA MpPo Te, YMM AaHa iHdopmauia Baxnuea. Came 3anuTaHHAMU
BMpaXaeTbca nepwe npobymkeHHs oymMku. OBOMOAIHHA BMIHHAM NpPaBUSIbHO CTaBUTW 3anuTaHHS
He MEHLU BaXnuBe, HX 3HaXO[XeHHs crnocobiB oTpumyBaTtu Bignosigi. TOMy, BMKOPUCTOBYHOYU
NPUHUMN MigXo4y OO0 E€KCNEPUMEHTY, 3adaHui y3aranbHEHWUMW MUTaHHAMMW, HEeoOXiQHO BYMTUCS
CTaBuUTW i hopmynioBaTh 3annTaHHSA, NOB'A3aHi 3i aMicToM poboTw.

OkpiMm po3p0obBKM KOHCTPYKTUBIB AiSINIbHOCTI ANSA CTYAEHTIB, HAMU YAOCKOHANeHo iHCTPYKLUii 4o
HU3KM nabopaTopHux pobiT 3 3aranbHOro Kypcy qoisvku.

Taknum YMHOM, I'PYHTOBHWUI NigXig 40 NPOBEAEHHS CaMOonigroToBKM i BUKOHAHHS nabopaTopHmux
po6iT 3 BMKOPUCTAHHSIM €fEMEHTIB MpPOoneaeBTUKM METOAMYHUX 3HaHb 3abe3nednTb PO3yMiHHS
CYTHOCTIi i TexHikm nNpoBedeHHA  OOCHIMXKEHHdA, CrpusaTUMe  AKiCHOMY  (DOpMYyBaHHSA
eKCNepuMeEHTanbHMX YMiHb CTYAEHTIB, TMM camuM 3abe3nedntb nponegeBTuky (OOpMyBaHHSA
eKCrnepuMeHTanbHOI CKNagoBoi METOAMYHOT KOMNETEHTHOCTI CTYAEHTIB.
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ORGANIZATION OF PREPARATION AND CONDUCT OF LABORATORY PHYSICAL
PRACTICE WITH USING THE PROSPECTS OF THE PROSPECTS

Myslitska Nataliia, Zabolotnyi Volodymyr

An important component of the fundamental and methodological training of future teachers of
physics is experimental activity. Basic experimental knowledge and skills of students are formed
during the work of laboratory physical practice. In the process of methodological training, these
knowledge and skills become professional, perfected, deepened and so on. To implement the
principle of continuity during fundamental and methodological training of students, we propose to
modernize the organization of self-study and laboratory work, using a propaedeutic approach to
the formation of methodical experimental skills of the future teacher of physics.

Issues of the formation of experimental competence and experimental skills in the process of
fundamental training of the future teacher of physics are devoted to the works of Ml Shut, VP
Sergienko, during the methodical preparation — the works of VV Menderecky, O. M. Nikolaev, I.V.
Korobova, V.D. Charcot et al. However, the question of the continuous formation of experimental
knowledge and skills in the process of fundamental and methodical preparation and the provision
of the organization of self-training and the implementation of professional work is still relevant.

The purpose of the article is to describe the methodological methods of organizing self-training
and conducting laboratory works on the general course of physics based on the use of constructive
activities.

The expediency and importance of organizing training sessions on the study of physical
phenomena and processes were noted by such well-known physicists as I.A. Joffe, PL Kapitsa,
L.D. Landau, P.Ya. Lebedev, J. Maxwell and others like that. In their view, to study any
phenomenon in nature (body fall, discharge in the tube, barometric pressure) is necessary as an
experimental physical study, in the course of which should be drawn from the outset the attention
to the method of physical research [1]. Therefore, starting with middle of the 18th century. In
universities, educational and scientific laboratories are created, in which students conducted
experimental physical research.

The experimental method of knowledge of nature is a criterion of truth, confirming or refuting
the developed theory, and a source of new perceptions of the environment.

In higher educational institutions of Ukraine, laboratory work on the general course of physics
is carried out in the form of a workshop. In many foreign universities, laboratory work is carried out
frontal: all students receive the same tasks, but each performs it independently on a separate
experimental installation with different output parameters.

Note that the student's performance of laboratory work is aimed at:

- generalization, systematization, deepening, consolidation of theoretical knowledge
obtained from specific topics of the general physics course;

- formation of skills to apply the obtained knowledge in practice, realization of unity of
intellectual and practical activity;

- development of intellectual skills of future specialists: analytical, design, constructive,
etc.;

- development of professionally significant qualities (independence, responsibility,
accuracy, creative initiative).

The leading didactic objectives of laboratory work are:

- experimental confirmation and verification of essential theoretical positions, laws,
dependencies;
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- formation of practical skills and abilities of handling various devices, installations,
laboratory equipment, equipment, which may form part of professional practical training;

- formation of research skills (to observe, compare, analyze, establish dependencies,
draw conclusions and generalizations, independently carry out research, formulate the results of
the experiment).

In accordance with the leading didactic targets, the content of laboratory works may be:

- experimental verification of formulas, methods of calculation, establishment and
confirmation of regularities, familiarization with methods of conducting experiments;

- determination of properties of substances, their qualitative and quantitative
characteristics, observation of the development of phenomena, processes, etc.

The traditional teaching methodology for research students includes the following steps in
conducting laboratory workshops during the study of general physics:

- obtaining admission to the work on the results of the study of theoretical material and
description of the existing experimental installation;

- work on ready-made instructions;

- registration of the report and protection of laboratory work.

The report is made in writing in accordance with the established form, contains the results of
measurements and, in the case of a slight error, the work is considered to be executed and
protected.

For the methodological support of laboratory work there is a series of training manuals that
contain descriptions of laboratory works [2,3].

Descriptions of laboratory work in the manuals and, respectively, in the instructions, are
structured according to the following structure:

- the name of the work;

- the purpose of the work;

- devices and materials;

- theoretical information;

- description of the experimental installation;

- the order of the work;

- measurement and processing of results;

- guestions and tasks.

In the process of performing each laboratory work a number of tasks are solved, which enable
the student to learn:

- to explain the physical essence of the phenomenon that is being investigated in the
work;

- characterize the object of research, highlighting its features;

- explain the physical foundations of the measurement methodology used in the work;

- to justify the sequence of actions in the process of performing each specific work;

- work with instruments, choose the desired measurement range, determine the price of
the scale divisions;

- to carry out measurements, observing the given conditions, competently and accurately
record the results;

- to determine the instrumental error of the device and to calculate the random error of
direct and indirect measurements;

- submit the results of the experiment in the form of tables and charts;

- analyze the results, make substantiated conclusions, compile a report with the results of
work.

All these abilities can be acquired only as a result of purposeful independent work with a
serious and thoughtful attitude to the case. The feature of the laboratory practice is that, unlike
other training sessions, they, in the first steps, require independence (which should gradually
become almost complete) and conscious active work not only in the laboratory in the process of
setting up and carrying out measurements, but also under the time of analysis of instructions and
installation for laboratory work, preparation for measurements, processing of results and drawing
up a report, etc.

Therefore, the execution of each laboratory work on physics must begin with studying its
description and bringing knowledge to the system, namely:
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- Understand the general goal of concrete laboratory work and the sequence of tasks, the
solution of which will lead to the achievement of the goal,

- to know what physical phenomenon is studied in this work and what dependences,
relations, equations describing it;

- to know the main features of the research object;

- to study and be able to explain the physical foundations of the methods of measuring the
desired quantities used in the work;

- be able to depict the basic scheme of installation and know the purpose of each of its
nodes;

- to know the sequence of the stages of laboratory work;

- have a general idea of the expected results of the experiment and be able to choose the
method required for their mathematical processing;

- be able to analyze and present the results of experimental research.

Such a thorough and systematic preparation for the implementation of each laboratory work of
physics will allow you to consciously carry it out and purposefully receive the skills, skills and
actions necessary for future work. For this purpose, we propose the generalized constructs of
activity for self-preparation for laboratory work, execution and execution of the report of protection
laboratory works, etc.: "Self-preparation for laboratory work", constructive "Analysis of the physical
phenomenon”, "Preparing the installation for work", "Calculating nonsecurity "," Construction and
analysis of the graph of the dependence of one physical quantity on the other ". Below we give
examples of the constructs developed by us.

Construct "Self-preparation for laboratory work".

I. Read the manual for laboratory work and work out a training material on the topic of work.

Il. Analyze the phenomenon that is being studied in the work. To do this, use the construct
"Analysis of the physical phenomenon".

lll. Determine which physical phenomena are the basis of the experimental method for
determining the physical quantities.

IV. Determine which type of research is performed and specify it (finding the value of a
physical value, checking or establishing dependence, etc.).

V. Set physical quantities that are determined by direct measurements, but which are indirect.

VI. Record steel values used in laboratory work (tabular data, sample parameters) required for
work.

VII To study the structure, the principle of the devices for direct measurements of physical
guantities (according to the instructions or technical instructions for the devices).

VIIIl. Choose the method of encoding the results of experiments (protocols, tables, figures,
pictures).

IX Determine which graphs to build based on the results of the work and what information to
get from them.

X. Write the error calculation formulas for values that are calculated by indirect methods.

Construct "Analysis of the physical phenomenon"

1. Indicate which phenomenon is being investigated.

2. To analyze the definition of the phenomenon, which is given in textbooks and textbooks.

To do this, distinguish from the definition of the physical phenomenon, generalized knowledge
about its structural elements:

- on a material object 1 (MO1), the state of which is changing;

- on a material object 2 (MO2), the influence of which on MO 1 leads to a change in its
condition;

- about the results of this influence — changes in the state of the MO 1,

- the conditions under which the effect of MO 2 on MO1 occurs.

3. To study and analyze the elements of the experimental installation, their properties and
specify the object of study, object of influence, additional elements, indicator, conditions of
interaction.

4. ldentify the quantities that characterize this phenomenon.

5. Identify the laws, laws that describe this phenomenon.

The result of the above-mentioned actions contains the answers to the question "What devices
should | use to find values of values by direct measurements?" And "What phenomenon should be
reproduced?".
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As an example, let's give a report on self-training for laboratory work on mechanics
"Investigation of the rotational motion using the Oberbeck pendulum®.

I. The installation of the "Oberbeck Swing" makes it possible to conduct 4 basic experiments:

- studying the dynamics of rotational motion of a solid;

- study of the dependence of the moment of inertia of the body on the distribution of mass
within it;

- measurement of the angular velocity of the body, which rotates around the non-moving
axis;

- Definition of angular acceleration.

Il. Analysis of the physical phenomenon

1. The phenomenon is investigated — rotational motion of a solid body around a stationary
axis.

2. Definition. A rotational movement is called a solid body motion, in which two points
belonging to the body remain fixed all the time.

Material object | (MO ) is a solid body.

Material object (MO II) — a body that drives a solid body.

Terms of interaction — the presence of forces — the gravitational force, the touch forces
(friction) -for frictional, belt, chain transmission. The result — the solid renders.

3. Elements of the experimental installation

The object of the study — rods with heavyweight. Object of influence — heavy, which are
attached to the pulley of the shaft of the pendulum. Additional elements — additional loads, pulleys
of different diameters, stopwatch, ruler. The indicator — the organ of the human vision. Terms of
interaction — mediated interaction.

4. The phenomenon is characterized by such physical quantities -, @:< ||, wm, .

Tt

> M, =1,

5. Laws: i=1 - law of dynamics for rotational movement.
I'=1, +4mR* _ moment of inertia.
1 2
[,=2—m,l? o
12 — moment of inertia of the pendulum cross

Il The phenomenon of the equilibrium rotational motion of the pendulum under the action of a
constantly acting gravity relative to the stationary axis.

IV. Dependency Check

Calculation of physical value based on experimental data.

V. Direct measurements — I, m, R, h, t.

Indirect measurements — a, m.

VI. Steel tabular data.

VII The structure and principle of the devices are studied.

VIIl. The method of encoding experimental data — tables.

We have developed generalized control questions for self-examination by a student and a
teacher's assessment of the degree of readiness of the student to perform laboratory work.

1. What is the physical phenomenon studied in this paper?

2. What is the purpose of laboratory work?

3. What specific tasks during the research and processing of the results will have to be solved
for the achievement of the goal? 4. What dependencies are related values describing the physical
phenomenon under study?

4. What physical phenomena are the basis of the experimental method for determining the
required quantities?

5. What theoretical dependence should be checked in this particular experiment?

6. What assumptions are made in describing the theory of the method?

7. What is the purpose of the individual nodes of the experimental installation?

8. What is the subject of research in this paper?

9. What equation (or system) allows you to find the desired value or the required dependence
on the basis of research data?
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10. What kind of steel (table data, sample parameters, and settings) are needed to determine
the desired value according to the experimental data?

11. How can | test the reliability of the experimental results obtained?

12. What graphs should be built on the data received?

13. How will the error of direct measurements be determined?

14. How to evaluate the margin of error?

15. What tables are required in the protocol for recording measurement results?

16. Can | compare the results of the experiment with tabular data, information provided in
textbooks and manuals?

This system of questions is very important for another reason.

Psychologists have established that the process of gaining and developing knowledge can not
proceed, and even begin without staging and solving a variety of issues. Any step in knowledge
ahead of the question of what this information is important. It is the questions expressed by the first
awakening of thought. Mastering the ability to correctly ask questions is no less important than
finding ways to get answers. Therefore, using the principle of approach to the experiment, given by
the generalized questions, it is necessary to learn to put and formulate questions related to the
content of the work.

In addition to developing constructs for students, we have improved the instructions for a
number of laboratory work on the general course of physics.

Thus, a thorough approach to conducting self-study and laboratory work using elements of the
propaedeutics of methodological knowledge will provide an understanding of the essence and
technique of conducting research, will contribute to the qualitative formation of experimental skills
of students, thereby providing propaedeutics of the formation of an experimental component of
student's methodological competence.
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