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YIOCKOHAJIEHHSI METOJUKHU ITPOBEJIEHHS IABOPATOPHUX POBIT I3
KYPCY 3AT'AJIbHOI ®I3UKU

IlocTanoBka mpodJemu. JlocBim mpoBeneHHS Tab0OpaTOPHUX POOIT i3 Kypcy 3araibHOI
(hi3UKHM, BUKOHAHHUX CTyJIEHTAMH IPOTITOM OCTaHHIX pokiB B YIIIA, moka3aB: CTyA€HTH ITaCHBHO
MOBOAATHCS Ha 3aHATTAX. OTpUMAaBIIM METOAWYHI BKa31BKH 1 BUTPATHBILM ONM3bKO 45 XB. Ha iX
BHBUYEHHS, HE MOXYTh C(HOPMYITIOBaTH MeETy JIabopaTOpHOi pOOOTH, OCHOBHI TEOpPEeTHYHI
MOJIO’KEHHS, HE 3HAIOTHh MOPSAAOK BHKOHAHHA POOOTH TOmO. 3a X MEepeKOHaHHSIM, BHKJIanad
MMOBUHEH 1M PO3IOBICTH, 1110 1 SIK BOHU NMOBHHHI poOuTH. [liciis BUKOHAaHHS 1a00paTopHOi poOOTH
BOHH, SIK TIPABHUJIO, HE MOXKYTh CAMOCTIMHO OLIHUTH PE3yJIbTaTH pOOOTH 1 3pOOHTH BHCHOBKH.

VY 1e#t 9ac y mpakTUKy HaBYAIBHOT POOOTH BBIHIILIA MOIYIHHO-PEHTHHIOBA CHCTEMA OIIHKH
3HaHb CTYJCHTIB. [IeBHY KiNbKiCTh OalliB CTyJIEHTH OTPUMYIOTH i 32 BUKOHAaHHS JabOpaTOpPHUX
poOit. 3paBamocst 0, y HuUX 3'IBWIacs JOAATKOBA MOTHBAIlis Ui SKICHOTO BHKOHAHHS
nmaboparopaux poOiT. IIpore mocBin mokasye, Mo IFOTO HE BiMOYBaeThcs. Buxomsdau 3 1bOTO,
MO)KHa 3pOOWTH BHICHOBOK, IO TpeOa BHECTH KOPEKTHBH B TPAAWIIAHI METOIN IPOBEIEHHSI
nabopatopHux poOiT. [1Jisi HbOTro MPONOHYETHCS BAKOPHCTOBYBATH METO/T MIPOEKTIB.

AHaJji3 ocTaHHIX A0caiIKeHb i myOaikaniid. MeTox IpoeKTiB He € MPUHITUIIOBO HOBUM Y
cBiTOBI# mexarorimi. Bin Buank y 20-i poku munynoro cromitts B CHIA (fioro Ha3uBamm Takox
MeToaoM npobnem). Lleit MeTon, moB'sa3anHuil 3 igesiMA TYMaHICTHYHOTO HanpsMy y ¢inocodii Ta
OCBITI, 3aIPOIIOHOBAHO aMEPHUKAHCHKUM (inocodom i memarorom k. /1’101, a Takoxk HOro y4yHem
B. X. Kinmarpikom [1, 2]. MeToa npoekTiB Ha0yB MOIIHMPEHHS Ta MIHPOKY IMOMYJISPHICTH 3aBISIKH
pauioHaTbHOMY 00'€THAHHIO TEOPETHYHHMX 3HAHb i MOMIJIMBOCTEH 1X MPAaKTHYHOTO 3aCTOCYBaHHS
JUIs1 BUPIIIEHHS! KOHKPETHHX 3aBJaHb Y MPOLECi CHUTBHOT AisIbHOCTI YUHIB.

B ocHOBI MeTomy MpOEKTiB JIKUTh PO3BUTOK y THX, IO HABYAIOTHCS, Mi3HABAIBHHX
HaBUYOK, YMIHHSI CaMOCTIIHO KOHCTPYIOBATH CBOI 3HAHHS Ta Opi€HTyBaTHCS B iH(oOpMaIlitHOMY
MPOCTOPI, PO3BUTOK KPUTHYHOTO MUCIICHHS, (POPMYBaHHS HABHYOK MUCIICHHS BUCOKOTO PiBHSL.

Ilin mpoexkToM 3a3BHYail pPO3YMIIOTh CYKYIHICTh TIEBHUX Jiid, TOKYMEHTIB, TEKCTIB,
NpPU3HAYEHUX JUISi CTBOPEHHS pEabHOrO O00'€KTy, IMpeaMeTa a0 TEOPETHYHOTO HPOIYKTY.
OOOB'SI3KOBOI0 BHUMOTOI0 BHKOHAHHSI TIPOCKTY € HOro OQOpMIICHHS Yy BUIJISALI 3BiTY abo
Mpe3eHTallii.

3rigHo 3 inesmu biayma, npodecopa yniBepcutery Uikaro [2], mpoekT MOXKHa YSABISITH Y
BUIJISII Mipamiiu, 1110 Mae 6 piBHiB (IUB. pHC.).

Ha mnepriomy, 06a30BoMy piBHI 3HaXOAATHCS 3HAHHS, a BHUIINE — IOCHIJOBHO PO3yMIiHHS,
BUKOHAHHS, aHaNi3, CHHTE3, OI[IHIOBAaHHA — BUCHOBKU. CTpYyKTypa MpoOeKTa BIAIMOBIJAE PiBHIM
MuUCIieHHS cTyaeHTa. OcTaHHI Tpu piBHI mipamigu 3a kiacudikamiero biyma BiImoBigaroTh
BHUCOKOMY PiBHEB1 MHCIIEHHs. 3HaHHS Ta AiSJIbHICTH CTYIEHTIB MalOTh OYTH CIIJIAHOBaHI TakK, 1100
mporiec HaB4YaHHs OyB CHPSMOBaHMA Ha 3MiHM PIiBHIB pPO3YyMOBOI JisulbHOCTI. Bakmuso
(dbopMyBaTH HE MPOCTO MHCIICHHS, a HABUYKH MHUCIIEHHS BUCOKOTO piBHS. Kpim Toro, cryneHTam
HEOOXiZHO MOSICHUTH, L0 B LEHTPI HABYAIBHOTO MpoLecy nepedyBae yyeHb, HOTO Mi3HABaJIbHA 1
TBOpYA JisUTBHICTh, a BiJIOBIANBHICTh 3a YCITIiX HaBYAJIbHOI JIiSIBHOCTI B OCHOBHOMY JIsiTa€ Ha
HUX.
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IocranoBka 3aBaanHs. Posrmsg i aHami3 3acTOCYBaHHS METOAY TMPOEKTIB B MPaKTHII
MPOBEICHHs Ta00PaTOPHUX POOIT 3 KypCy 3arajibHOl Pi3uKH.

Bukaan ocHoBHoro martepiairy. OCHOBHUMH BUMOTaMH METOY IPOEKTIB €:

1. HasBHicTh MeTH a00 3aBJaHHS, JJIsl BUPIIICHHS SKOI MOTPIOHI 3HAHHS Ta JOCIITHUIIBKUN
MOIIYK.

2. IlpakTmyHa, TeOpETHYHA, MTi3HABAJIbHA 3HAUYIIICTh ITepe10aTyBaHIX PE3yIbTaTIB.

3. CamMocTiifHa JisUTEHICTH CTYICHTIB.

4. BusHaueHHS KiHIIEBOI METH MPOCKTY.

5. BuzHaueHHst 0a30BUX 3HAHB i3 PI3HUX Taly3ei, HEOOXiTHUX I POOOTH HAJ| IIPOESKTOM.

6. CrpykTypu3zallis 3MiCTOBHOI YaCTHHU MPOEKTIB (i3 BKa3iBKOIO MOETAITHUX PE3yJIbTATIB).

7. BukopucTaHHS JOCHIJHHIBKUX METOJMIB: BH3HAYEHHS TNPOOJIEMH, JOCIHIAHUIBKUX
3aBJIaHb, SIKi BUTIKAIOTH 13 IPp0O0OJIeMHU, 0OrOBOPEHHS METO/IIB AOCIIKCHHS, 0(OpPMIICHHS KIHIICBHX
pe3yIbTaTiB, aHaJi3 OTPUMAaHUX JTAHUX, MiIBEECHHS MMiJICYMKiB, KOPUTYBaHHS 1 TaK Jaji.

8. Pe3ynbTaTi BUKOHAHHX IPOEKTIB MarOTh OyTH MaTepiallbLHUMH, TOOTO NMEBHHUM YWHOM
odopmIIeHi.

ITopiBHIOIOUM TIepepaxoBaHi BUMOTU 3 BUMOTaMH, IIO NPEA'SBIAIOTHCS 10 J1a0OpaTOpHUX
po0iT, MOXHaA TEPEeKOHATUCS B TOMY, III0 BOHU Oarato B 4omy cxoxi. JJaboparopna pobora mae
METy, Ui JIOCATHEHHS SIKOi TOTpiOHI 3HAHHS 1 NPOBEJCHHS EKCIIEPUMEHTIB. 3HauyIIicTh
nepeadadyyBaHuX pe3y/ibTaTiB 3a3BUYail JAOCUTH BesuKa. Y (i3Wli e BU3HAYEHHS OCHOBHHUX
(hi3MYHUX CcTaNHX, MEepeBipKa OCHOBHHX 3aKOHIB, BU3HAYECHHS PI3HMX 3aJIEKHOCTEH 1 Tak aalii.
OcHoBHa yBara B IIpOBEJICHHI 1a00OpaTOPHUX POOIT MPUALISETHCS CAaMOCTiHHIN POOOTI CTY/IEHTIB.
AHai3 MOXHa MPOJOBKUTH, ajie Pe3yibTaT Horo A0CUTh oueBuaHuil. [Ipore mepHa ajamrarris
nmabopaTopHUX PoOIT HEOOXiTHA.

Sk npukian aganTauii 1a0opaTopHOi poOOTH Bi3bMEMO poOOTY, 110 nmpoBoanThes B YIIIA B
pamkax Kypcy 3aranbHoi ¢izukum (po3min "Enextpomarnetusm") "Bu3HaueHHS TEpMIYHOTO
KoediuieHTa onopy mignHoro apory" [3].

Ilepm 3a Bce, mouwinbHO 3MIiHMTH Ha3By. Hampuknan, "JlochimkeHHS TeMmmeparypHOi
3aJICKHOCTI OIOPY MIAHOTO ApPOTY".

VY MeroauyHMX BKa3iBKax J0 Ja0OpPaTOpHUX poOIT po3aii "Mera poboTu", SIK MPaBHIIO,
MOBTOPIOE Ha3By poOOTH B TOMY ab0 iHIIIOMY BUTJISAL, TOOTO HE HECE CMHUCIOBOTO HAaBAaHTAXKEHHSL.
Sx MeTy poOOTH B JaHOMY BHUNAJIKy MOXHA IMOpeKOMeHayBatH "BueneHHs dopmynu st
BH3HAYEHHSI OTIOPY MIJJHOTO JPOTY MPH Pi3HHUX TeMmreparypax'.

VY po3aini "3aranbHi mojaokeHHS" HEOOXigHO MiAKPECHUTH, IO TeMIIEpaTypHa 3aJeKHICTh
OTIOpY METAaJiB BUPAXKAETHCA PIBHSHHAM NPSAMOI JiHii, a MeTa poOOTH — MoOyIyBaTH LIO MPIMY
JUIET KOHKPETHOTO BHIIQJIKy 1 3HAWTH ii mapaMeTpu 3a JIOIIOMOTOI0 MaTeMaTHYHHX METOJIIB.



3arajgpHa CHPSAMOBAHICTHP Mae OyTHM Taka, OO CTYOEHT BiT4yB 3B'A30K MiXK aOCTPaKTHUMHU
MaTeMaTHYHUMU TOHSTTAMHU Ta peanbHuMH (izmyauMu o0'ektamu. Jlaimi HEOOXiTHO KOPOTKO
CXapakTepru3yBaTH OCHOBHI METOM BUMIpPIOBaHb, IO MPOBOISATHCS IIPH BUKOHAHHI i€l poOoTH.

VY pozaini "Ommc mabopaTtopHOi YCTaHOBKH HEOOXITHO IepepaxyBaTH OCHOBHI ii €JIeMEHTH 1
BKa3aTu (YHKLIi, SIKi BOHW BUKOHYIOTb, & TAKOX OIMHUCATH 1 KOPOTKO MOSICHUTH MPUHLMUN X Aii.
Baxxano matu nOyOnikaTH OCHOBHMX BY3IMiB, IIOO CTYIEHTH MOTJM iX JETaJbHO BHBYUTH, HE
MOPYIITYIOYX IUTICHOCTI €KCIIEPHIMEHTAIbHOI YCTAaHOBKH. Y IIiii maboparopHiit poOoTi me mMoxke
OyTH KOTYIIIKA 3 MiTHUM IPOTOM, TEpPMOIIapa, HarpiBaJTbHUN €JIEMEHT 1 TaK JaJli.

Hami cninye posmin "IluranHs ans camomepeBipku”. bakaHo, 1100 mepenik MUTaHb
BIJIMTOBITaB TOPSIKY BUKJIAIEHHS MaTepialy B METOAMYHUX BKaziBKax. lluraHp moBHHHO OyTH
JIOCTaTHRO Oararo, MO0 MOXKHa OYyJ0 OMUTATH BCIX CTYACHTIB MATPYNH, IO BUKOHYIOTH ITFO
poboty. CkiagHicTh NHUTaHb NMOBWHHA BapitoBaTucs. CniJ yHMKAaTH NHTaHb, M0 HE MAalOTh
0e3mocepeTHLOr0 BIAHOIICHHA [0 TMpeaMeTa AOCHiKeHHS. MoKHa MOpPEeKOMEHIYBaTH TaKHN
TIepEITiK TUTaHb I JaHOi poOOTH:

1. Illo Ha3uBaeThCs omopom?

2. SIxi npuYMHN BUHUKHEHHS €JICKTPUYHOTO OMOPY B MeTali?

3. SIK 3aJIeXKUTH OMip METAJIEBOTO MTPOBITHUKA BiJ TeMIepaTypu?

4. 1llo Take TepmiuHui Koe(ili€EHT ONMOPY METAIIB 13 TOYKH 30py MaTeMaTHUKN?

5. o Take TepMivuHUIT KOSPILIEHT OMOPY METATIB 13 TOUKH 30py (i3uKn?

6. SIk BUMipIOETHCS OTip y iKd poOOTi?

7. Ha3BiTe mapameTpu, HEOOXiTHI IS BHBEIEHHS (POPMYIH, IO BH3HAYAE TEMIIEPATyPHY
3aJIeKHICTD OIOPY METAIB.

Pozgin "Ilopsaok mpoBeneHHs jabopaTopHOi poOoTH" Kpaile TmepeliMEeHyBaTH Ha
"Metoauka poBeieHHS eKkcriepuMeHTy'" . [IpounTaBmm et po3ain, CTyIeHTH ITOBHHHI 3’ SICYBaTH,
SK BIUIMBAE METOJI BUMIpIOBaHb HAa JOCTOBIPHICTh OTPUMaHHMX AaHUX. Y AaHid J1a0opaTopHii
PpOOOTi BUMIPIOIOTBCS 1Ba MapaMeTpH: OIip 1 TemrepaTypa. BumipioBaHHs MO>KHA TIPOBOAUTH MPH
HarpiBaHHI MiJHOTO JApPOTy, a0 K, 3a3JaJerifp HArpiBalO4Yd MIiTHUH JpiT, MTPOBOJUTH
BHUMIPIOBAaHHS TPU WOTO OXONOMKeHHI. CTyIEeHTH MOBHHHI PO3YMITH TMEpeBard i HEJONIKH IHUX
MeTOAIB Ta 3pobutH BuOip. KpiM TOro, CTyJIeHTHM MOBHHHI DPO3YMITH, IO JJsl BUBEICHHS
(bopMyIIH, 0 BUpaKae TEMIEPATYPHY 3aJIeKHICTh OMOPY, JOCHTh TPOBECTH BCHOTO JIBa BUMIPH, &
JUIS IEPEBIPKU TBEPKESHHS, 11O ISl 3aJIeKHICTh € TPSIMOIO JIHIE0, IBa BUMIPH SIBHO HEZIOCTATHBO.

Hactymuuit posain "OOpoOka pe3ysibTaTiB eKCIIEPUMEHTY" MOBHHEH BKJIIOYATH BKA3iBKU Ha
HEOOXIIHICTh IPOBEACHHS aHai3y OTpUMaHUX HaHux. J{j1s maHoi mabopaTopHOl poOOTH BiH MOXKE
MICTUTH TaKi ITyHKTH:

1. OuiHNTH YKCeIbHI 3HAaU€HHS OTPUMAHHUX JIaHUX.

2. Bubparu macmtal a1 no0yoBu rpadiky.

3. lloOGymyBatu rpadik i MOPIBHATH HOTO 3 TIPSIMOIO JTiHI€IO.

4. TIlpoBectu BinOpaKyBaHHS JaHUX, 0 BUKIUKAIOTH CYMHIBH B iX JOCTOBIPHOCTI.

5. PoszpaxyBaTu mapameTpH, HEOOXigHI Ui BHBEICHHS (QOPMYJH, IO BUpaxae
TEMIIEPATypHY 3aJISKHICTh OMOPY MiJHOTO JAPOTY.

6. Busectu opmyiry aist BU3HaYESHHS OIIOPY MiJJHOTO JAPOTY 3aJI€KHO BiJl TEMIIEPATYPH.

OcraHHill po3/ia MeTOMUYHUX BKa3iBoK "OdQopmieHHs 3BiTy" MOXHa mpuOpaTH, a Horo
MyHKTH, Y BIAMOBIIHIN penakiiii, 1omaTu y BHUIE IepepaxoBaHi po3niiv. Hampukian, B po3min
"3aranpHi MoN0XKeHHs" BKIIOUNTH ITyHKTH:

— HaKpecIUTH Tpadik 3aJeKHOCTI ONOPY BiJl TEMIEpaTypH;

— 3anucaTd JABi (QopMynH, IO MOB'A3YIOTH [Ba 3HAYEHHS OIOpPY 1 JBa 3HAYCHHS
TeMIepaTypu;

— 3ammcaTy JBi (GOPMYIIH, IO BU3HAYAIOTH 3HAUCHHS TEMIIEPaTypHOro KoedillieHTa onopy
MeTaniB a Ta onopy npu 0°C Ry.

VY posain "Onwuc 1a00paTOPHOT yCTaHOBKHU" J0aTH TyHKTH:

— HAKPECIUTH CXeMY JIAOOPaTOPHOT YCTAHOBKH 3 TIOSICHEHHSM MPUHHATHX TO3HAYCHD;

— 3anmcaTty GopMyITy JUTS BU3ZHAYEHHS OTIOPY METOIOM, 10 BHKOPHUCTOBYE MICTOK YiTCTOHA.



VY pozain "llopsmok mpoBeaeHHS TabopaTOPHOI poOOTH" TOAATH MYHKTH:

— HaKpECIUTH TaOJUIIO I 3aIHCy Pe3yIbTaTiB eKCIIEPUMEHTY;

— 3aHECTH JaHi eKCIIEPUMEHTY B TaOJIHIIIO.

VY poszain "OOpoOka pe3ynbTaTiB eKCIICPUMEHTY" TOJIaTH ITyHKT:

— 3amMcaTh BUCHOBKH, 3pO0OJIeH] Ha MiACTaBl OTPUMaHUX PE3yNbTaTiB.

3aranmpHa CIIPAMOBAHICTE afaNTaril METOIUMIHNX BKa3iBOK Taka, 00 BOHU PO3TIIAIAIHCS K
TEXHOJIOT1S TIPOBEICHHS JTA00PAaTOPHUX POOIT.

KopexTuBu ciig BHECTH 1 B METOIMKY MPOBEACHHS J1abopaTopHuxX poOiT. B mpuHuumi, 6yne
sIKa CyTTeBa mepe0y0Ba METOAMKH NPOBEJCHHS HEe € HeoOXimHo. [IpoTe po3cTaBUTH aKUEHTH i
JaTH BiAIOBIIHI MOSCHEHHS CTyIeHTaM O0axxaHo. OcoOIMBO 1€ CTOCYEThCA MepIIoro 3aHATTS. He
CIIiJ ACTATBHO BUKJIAAATH MPUHIMITA METOAY MPOEKTIB, HABOIUTH OyIb-sIKi MPUKIIAIH, JOBOJUTH
HOro mepeBaru, IOCUTh KOPOTKO BUKJIACTH CYTh CIpaBH. 3pa3KkoBa 4acoBa PO3KIAJAKa IEPIIOTO
3aHSATTS MOYXKE BUTIISAIATH TaK:

— BCTYITHA YaCTHHA, [0 BKJIIOYAE KOPOTKUM OMHUC MeToLy mpoekTiB — 10 — 15 xB.;

— caMmocTiiiHa poOoTa CTyAEHTIB Hax po3fainamu "3aranpHi monokeHHs" 1 "Ormmc
nmaboparoproi ycranoBku" — 30 — 35 xB.;

BIJIMIOBi/i BUKJIaJaueBl Ha MUTaHHS [T camornepeBipku — 10 — 15 xB.;

— TPOBEJICHHS EKCIIEPUMEHTIB, 00po0Ka pe3ynbTariB, BUCHOBKH — 70 — 75 xB.;
odopmIiieHHs 3BIiTY — 15 XB.;

3nmayva (3axucT) JaboparopHoi podotu — 15 xB.

3aHATTS MarOTh OyTH MOOYA0BaHI Tak, MI00 Y CTYJEHTIB MOCTYIOBO BUPOOISUINCS HABUYKH
CaMOCTIHHOI TBOPYOI JiSUTBHOCTI.

Armpo0arrisi BUIIEONMUCAHUX KOPEKTWB Oyla TMpoBeJeHa Ha JIA0OPATOPHUX 3aHATTSIX
CTYJCHTIB JIPYroro Kypcy, siki BXK€ MarTh JIOCBiJ BUKOHAHHS J1Ja0OpaTopHUX poOiT. KinbKicTh
CTYJCHTIB Yy HiATPYIIi, 1110 BUKOHYE Ja00paTopHy poOOTy, 3a3BU4aii ckiiaaae 5-6 oci0, a BUKIIaay,
SK TPaBHJIO, KEPYE ABOMA ITiATPYTIaMH.

[Tpu BuKoHaHHI NMabopaTOpHUX POOIT OyJIO BCTAHOBJICHO, WO 2-3 JIOMUHH 3 MiATPYNH
AKTHBHO CIIPHMAII HOBOBBEICHHS, €(DEeKTUBHICTB X pOOOTH CYTTEBO 301NIbIIYBAIACS.

BucHoBkH. BipoBa/ykeHHs METOy IPOEKTIB Y MIPAKTUKY NPOBEACHHS J1a00paTOPHUX pOOiIT
CYTTEBO 30inblIye iX e(eKTUBHICTh, AKTUBI3yE Ii3HABAIbHY MiSUTBHICTE CTYACHTIB. BoHO
noTpedye BHECEHHsI KOPEKTUB JI0 3MICTY pO3JLTiB METOJUYHHIX BKA3iBOK, 3pa30K SIKUX HABEJICHO Y
MaTtepiaii cTaTTi.

IlepcnekTHBU MOAAJBIINX AOCHiTKeHb. [lomanmbin mocimimpkeHHsT OyyTh CIIpSMOBaHI Ha
BCeOIUHY TMEPEBIPKY 3alpOIIOHOBAHUX PEKOMEHJAIN 1 pPO3MOBCIOKCHHS 3alpOIIOHOBAHOT
METOJIMKH Ha BECh Ta0OpaTOPHUI MPAKTUKYM.
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PaccMoTpeH MeTol MPOeKTOB KaK allbTepHATHBA TPAJAUIHOHHOMY MTOJIX0AY K 00pa30BaHUIO.
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Improvement of Procedure Laboratory Works on the General Physics Course

The article considers the project method as an alternative to the traditional approach to
education. The possibility of applying the project method to the practice of the general physics
course labs carrying out is studied. Changes to the content of the guidelines and methodology of
the labs carrying out are proposed.
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