Bunyck 4 (1) Cepis: Mpo6nemu MeToANKN £Q HAYKOBI 3ATNUCKH

CAMOCTIMHE MUC/TIEHHA HA YPOL|
3ACBOEHHA HOBUX 3HAHb

Fanuna NO/IOBHUHA, Qap’a TPULY/IA

Cmamms npucesvena DO3SUMKY CAMOCMIGHOZO MUCTEHHA Y4HI6 Y nNpoyeci eueveHHR ghisuxu.
Tlpoananizoeana camocmitina poboma ysHie8 Ha ypoyi 30C60€HHA HOBUX 3HAHWb. Pozzranyma camocmiina
OiRrviicms YuHs na ypoyi. Janponoioeano ansmepramuenuis memod CRiAKYSAHHA 3 yuHem. Bidssimoeano npo
PEIYABMAMYU MEMOOY 3 MOUKU IOPY MEMOOUKY SUKNGOARHA Qisuxu. Busnaveni memoduunri pexomendayil no
pobomi 3 YUHAMYU HA YPOyl 2GCE0CHHA HOBUX IHAHbL MA YPoyi HaBymmsa eMmiHb MAa HAGUYOK OAR NORINUEHHA
ZRUBUHYU 3HAHY M 3ayiKaereHHR Gizuror0.

The article is devoted to the development of students” independent thinking in the process of learning
Physics. Students’ independent work during the lesson of mastering new knowledge has been analyzed
Independent student’s activity at the lesson has been regarded. The alternative method of « ication with
a student has been suggested. The results of the method in terms of teaching Physics have been reported. The

thodical r dations for work with students for improving knowledge profundity and interest 1o
Physics at the lesson of mastering new knowledge and lesson of acquiring habits and skills have been defined.

CamocrTiiina pobora MIOAHHH, 1O HABYACTECA, € OJHHM 3 HAHBIUIMBOBILIMX (aKTOpIB
JOCATHEHHA METH HaBYaHHA — IMIHGOKHX 3HAHb Ta po3yMiHHA, CaMOCTIHHICTE NiJ 4ac HaBYaAHHA
PO3CNANAETRCA B NaHii CTATTI AK CaMOCTiHHICTH PO3yMOBHX NpPOLECIB, CaMOCTIMHICTL reHepauii
ifefi, 10 BHHHKAIOTH BHACTIAOK YCBINOMIEHHS HOBOI HaykoBoi iHGopMauii, IO NOTpaIUIfE A0 Y4YHA
YW CTYAEHTA. AKTYaNbHICTh TEMH MOJNATAE B TOMY, IO B HABYANBHHX 3aKJIA/IaX, HAa Xaib, 4acTO
NPOCTEXYEThCA AOrMATHYHICTh HABYaHHA 1 MexaHiyHe 3ayuyBaHHA 6e3 posyminus. B poGori
OMHCaHO QparMeHTH HaBYAJIBHOrO MpONECy, WI0 TOPOMXKYE TBOpYE MHCHEHHA Ta Triuboke
PO3yMIiHHA MaTepialy HaB4aJbHOI MPOrpaMH BHACHINOK CaMOCTIHHOI po3yMoBOi poGOTH YUHIB.

OG'eKTOM JOoCHiIKeHHA € HaBYAIBHHHA Mpolec, Y AKOMY BHHHKAE CaMOCTiHiHE MHCIEHHA
Y4HS Mij Yac CNpHHATTA HOBOI iHpopMalii. [IpeaMeTOM BHCTyna€E came 1ie CaMOCTiHE MHCNEHHS,
B MpOHLECi AKOr0 B yYHA BHHHKAIOTH NMHTAHHA, HA AKi CaM YYCHb BiMOBICTH HE MOX€E BHACNiOK
HEAOCTaui 3HAHP MNpo #ABHUIE, HI0 HHM BHBYacThcA. lli MWTaHHA, AKII0 HEe MOCTaBIEHI
6esnocepeqHBO MiCNA BHHHKHEHHS, 4acTO 3ary6miolOTECA B NaM’ATi Ml HAarpoOMamXeHHAM
HacTynHoi iHpopMauii, IO HAafaETLCA HA YPOlli, a Yepe3 HEe3aN0BONeHy moTpely y BiANOBiAi Ha
NpoGneMHe 3aNHTaHHA BTPAYacThCA [THOHHA PO3yMiHHA T2 3HAHE.

CTBOpCHHA HalCIIPHATIMBILIMX YMOB HA Ypoui Aff DIHOG0KOro CpUHHATTA T3 po3yMiHHA
cxnagHol HaykoBoi iHopMamii snexurs mnoBHicTio Ha BumteneBi. II[o6 ix cTBopHTH Tpeba
BpaxyBaTH Geaniu HioaHCIB: creuuiky TeMH, METOAMKY BHKIAJaHHA, BIKOBI Ta IHAMBIXyanbHi
OCOOHBOCTI YYHS, MICHXOIOFIMHHI KJTIMAT KONEKTHBY HAa YpOUi, piReHb 3aHiKaRIEHOCTI YYHIB y
npenMeri 1a iH.. Jing Toro, mo6 NMPOYHTATH Yy4HAM TeMy Tak, o Gyne BpaxoeaHo Bce lie Tpeba
JAIEKO He ONHH YPOK.

Y po6oTi OMHCYIOTHCA AeAKi NPHAOMH, MO NOMOMOXYTh B OpraHisamii edexTHBHOro
HaBYAILHOIO MPOUECY, IO MOPOXMTH CAMOCTIMHE MHUCJIEHHS, T2 3¢KOHOMIATE 4Yac. 3BiACH BHTIKAE
FinoTe3a: MOXHA OPraHi3yBaTH Ha Ypoui NOBIJJOMICHHA HOBHX 3HaHb i Ha ypoui HabyTTA BMiHb Ta
HaBHYOK TakHi HaBYanbHHA mnpomec, B OCHOBI skoro Oyne nexaTH caMocriiiHa po3ymosa
RiANBHICTE Y4HA, 3 BHACHAOK IBOTO OJEPKATH BHCOKI TOKAIHMKH MHOHMHH 3HaHb, TBOPYOro
MHCIIeHHs, iHTepecy o ¢isnkn. Omxe, 6ynH nocrarneHi HacTynHi 3aBaaHHA: 1)o3HalOMHTHCA 3
JITEpaTYpHHMH JUKEpeNaMH, € pO3IJIANAEThCA mnpobiieMa camocTilfiHOl AisnpHOCTI B XOmi
HaBYaHHA, 2)PO3INIAHYTH METOAH, NMPHAOMH, MiXOAH N0 BHKNANAHHA (I3MKH, 1O BUXOBYIOTH
CaMOCTIHHICTB;, 3)3anpOnOHyBaTH METOAHYHI PEeKOMEHAALI] BUHTENAM IUOXO MPUAOMIB CTBOPEHHA
HABYAJILHOTO MPOLIECY, TIPH AKOMY B YUHIB BHHHKATHME CAMOCTIHHE MHCAEHHA.

CamocrTifiHoI0 po60oTOI0 AK $aKTOpPOM YCHILUIHOTO HAaBYAHHA YYHIB JIO cepelHHH XX CTOmiTTS
saiimanucs Cokpar, ITnaron, Ix Jptoi, A.A.Komenceknit, k. Jlokk, XK.-XK.Pycco, ®.A. {ucrepser,
K. . Yurnucskuit, J.M.Toncro#, B.O.Cyxomnunceknil Ta iH.. Han nutanssM camocTifiHoi poGotu
B Apyriii monoeuni XX cr. mpawosanu B.K.Bypak, M.I'Tapynor, H.K Haitpi, M.O.{aninos,
B.ILE€cunos, JL.B.Xaposa, B.1.3areasuncekuii, C.1.3isoB'es, L5.Jlepuep, A.C.JInxna, LI Manxin,
M.I.Mopo, O.A Hikenwcon, I11.HinkacucTuii, H.O.TlonoBHikoBa, M.M.Ckarkin,
B.I1.Ctpe3uxo3uH, A.B.Ycopa Ta iH..

Kmiovosi gppazmermu nasuanoHo20 npoyecy, o 6UKIUKAE CaMOCMITHY PO3YMOEGY disnsHicmy
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1 HAYKOBI 3AITUCKH Cepia: NMpobnemu meToanku Bunyck 4 (I)
_ Pi3uko-MaTeMaTuuHOT | TeXHONOrIYHOT ocBiTH

MH po3risHyM BHIH JiIBHOCTI YYHIB TA CTYAEHTIB, AKi MOXHA BBXXATH CAMOCTIHHHMH i
FYNHHAECMOCS Ha CaMOCTIHHOMY MHC/EHHi, IO BHHMKAa€E MNiJ Yac MPOCHyXOBYBAHHA NeEKUil
CTyleHTaMH Ta Ha YPOLIi NOBiNOMJICHHA HOBHX 3HaHb (260 HabyTTs BMiHb Ta HABMYMOK) B YUHIB.

Jns HIKOMH MH PEKOMEHIYEMO 3aBECTH «3OIIHT A0OBIP’4», AKHH 3HAXOAMTHCA Y BUMTENS,
mo0 yyeHb Ha YPOLli MiI' 3aMMCaTH Ti NHTAHHA, WO BUHHKAIOTH NiJ YaC MOACHEHHA BYHTENS, | Ha AKi
6 yuyHeBi XOTiNOCA OBEPKATH BiANOBIAL. Y LHOMY 30LIMTI BiIOOPaXEHO CMINKYBAHHA BYUMTENS Ta
Y4HA, IO Aa€ MOXNJIMBICTH BYHTENIO BPaxyBaTH iHAMBIAYanbHICTs KOXHOro. BoHu anpo6osaHi
npotaroM 10 pokis y LeHrpanpHo-MickkoMy niuel ans yuHiB Gi3HKO-MaTEeMaTHUHOrO Kiacy i Janu
FapHUH Pe3ybTaT. 3HAHOMCTBO 3 LIMMH 30LIMTAMH HANO MOXIMBICTh HABECTH TIPUKIIANM 3alHTaHb,
AKI BUHHKIIY B YYIHiB Ha YPOUli NOBiAOMIIEHHA HOBHX 3HAHb.

Tema: «Enexmpoemuicmoy

[lpu po3p’a3ky 3amay 3 TeMH 3yCTpisacs Taka 3alaya. OfAHA 3 IUIACTHH WIKiNBHOrO
KOHJIEHCATOpa 3 €lHaHa i3 CTEPXKHEM EJIEKTPOMETpPA, a /Ipyra i3 3a3¢eM/IeHHM KOPIyCOM. SIKHMH
cnocobamMu MOXHA 3MIHMTH NOKa3H eneKkTpoMerpa? [4]
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E Puc. 2 Enexrpudna cxema NEPeBipKH 3aKOHY

Oma

Puc, 1. IToeitpAanui KOHAEHCATOD

ITumanns yuns: «doMy 3eMis 3apamxeHa
HeraTuBHO, a CoHlle — no3uTHBHO? II]o 4H xT0 iX TaK 3apaauB?»
Bionosios: BunTenp 3anponoHyBaB YYHEBi BHKOHATH TBOPYY HayKOBO-focHiamy podoty mo

Y < ion BHMIiPIOBAHHIO 3apagy 3emuri Ta
LA . HANpYXEHOCTI E€NEeKTPHUYHOTO NOJA. Y4eHb
141 R-08957, 3p0OMB PO3PAXYHKH CEPEAHBOI TIyCTHHH
1.2 4 3apAfiB Yy PI3HHX IIapax aTMocgepH,
| e sOM BU3HAYHB  HANPAM  PyXy  3apAIDKEHHX
YaCTHHOK, I'yCTHHY CIPyMy B aTmocoepi,
03 1 Ri=099%63,  —lom yac, 3a Akui 3emna Mana 6 pospanuTHCs,
06 1 g;’m’“',,,”"m“‘) AKWO He OyJo nifpkHRICHHS. ' '
—2 0w (Jlirifise) Takox nponoHyeMo mpsMy BiIfIOBLIb.
04 JoBeneMo, WO eNekTpHyHe nojie 3Jemni
02 RI=09733 =3 Om (liniftera) AiHcHO icHye. Jlna upOro NMpHBEAEMO JUIA
\ R NpHKAANYy JOCH 1NO  BHMIPIOBAHHIO
o1 02 03 64 g 05 HaNpyXeHOCT eJIEKTPHYHOrO NoNs (puc. D),
02 4 O 3alpoOnoHOBaRO B miApyuHHky J{. B.

Cusyxina.[6] IToni6Hi BUMipH nokasaiH, wo
) 3¢MHa Kyl 3apijDkeHa HeraTHsHo. B
cepeHbOMY HanpyxeHiCTb nojs 6ina camoi nmosepxHi 3emmi craHoButs 130 B / M. 3Haroun
HAnpyXeHiCTh NOJA Nobnu3y 3eMHOI NMOBEPXHI, HEBAXKKO MJPAxXyBaTH, IO NOBHHI HeraTHBHHM
3apan 3emi craHoBHTH Gmm3pko 6°10° Kn. [6] Iljono moxomkenHs 3apsay 3emni icHye maca
rimotes. Baarani 3eMHi cTpyMH MOXYTh OyTH pi3noi npupoas. [8] Ha 3emii xoxHy 100y rpuMHTE
6auspko 300 rpo3. YV Hayui DpHEHATO BBaXaTH, WO CepefHii 3apsaa 3eMili MIATPHMYETHCA
rONOBHHM YHHOM BiJ GinckaBok.[7]
Tema: «Ilocmitinuii cmpym. 3axon Oma Ons OiNRHKU KOnay

Puc. 3. ExcnicpumMenransei kousi / (U)
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Bunycx 4 (1) Cepisn: Mpo6nemMu MeToaUKY HAYKOBI 3ATTUCKU
thiznko-MaTeMaTHYHOI | TeXHONOriYHOT ocRiTH

ITpu noscHeHHI L€l TEMH BYNTEND 3aNPOIIOHOBYRAB 3aKOH OMa UIA OUIAHKH KOJIa YHTATH TaK:
NP MamMX CTpyMax CWIa CTPyMy NpsMO npomnopuiiHa sanpy3i Ha mawnidi ninsaui i obepHeno
nponopuifina ornopy el AUIAHKH.

Humanna yunsa. «1{o 3Ha4HTE «IpH Manux crpymax»? Kony ix BBaXkaTH MajiiMH, a KOJIH —
Hi?»

253 1a ‘ Bionogios; Buurtesnp 3anporoHyBaB
$olB NpOBECTH eKCTIepHMEHTaNbHE

2 HOCHIIKEHHA 3aKoHy OMa [UIS NiNSHKH
R 09936 » 03B KOJia. 3a JONOMOrol0 MOTEHUIOMETPY

(puc. 2) BHCTaBAANACA IEBHA HAIpyra
5B IS KOXHOTO nocnizxy, aMnepMeTp

(Tloxasunxons) NnokKasyBaB CTPyM Ha IUIAHLI kona i3
crnoxuBayeM, B AKOCTI CnoXMBauiB

05 4 ~——0,3 B (floxassuxoss)l  BHKOPHCTOBYRAIH PE3HCTOPH 3 OIIOPOM

R:= 09935 1 Om, 2 OM, 5 OM. 3a Takmx yMmOB

0 —— . ———» R.Om eKCIIEPHMEHTANBHO NnobynoBano rpadix
0 2 4 6 8 10 12 I(U) — puc. 3.

Puc 4 FExcnenumenramnwi xnuni [(R) JocniaxeHHs moka3ano, HIO NpH

3MEHINCHHI onopy Ha AUIAHUI Koja
36inBIIyETHCA cuia CTpyMy, NpH  sKif
NPOBINHHK HArpiBacTBCA 1 3AIEXKHICTH
orpumyeMo Heminifiny. IToriM y  wii
eNnexXTpHYHIH CcXeMi NIATPAMYBATH 3a
JOTMOMOTOI0 NOTEHLIOMETPa crany
Puc. 5. TlocnigoBHe NiAKIOYEHHA Harpy Y, a 3MiHIoBAIH or{ip. Orpumann
A — 3aJIEJKHICTh CHJIH CTPYMY Bix onopy (pHc.

4).

Orke, eKCIepUMEHTANEHO MNOBEINEHO, IO NpPH 3MEHIIEHHI ONOpYy Ha NUIAHII KoOna
30iNBIIYETHCA CHIA CTPYMY, NPH sKill TMPOBIAHMK HarpiBacTHCA, TOHi 3aiexHicTs /(R) HeniHiliHa.
3HayMTh, MaNi CTPYMH — Li€ TaKi CTPYMH, NPH AKHX MPOBIAHHK HE HATPiBACTHCA.

Tema: «Ilocnidosne 3’ €OHANNA CNOJNCUBAYIEY

Ha ypoui npuifuind 10 BHCHOBKY, IO NPH NOCHIAOBHOMY 3’€QHAHHI CHNa CTPYMY Ha BCIiX
IOUHKAX ofHaKoBa. YueHb 3anaB numanna. «llo 6yne i3 cunow cTpyMy NIpH NOCHAIIOBHOMY
3’ €IHAHHI, AKLIO 30iBUATA KIIBKICTh CIIOXKHBaYiBY. IHHII y4HI JalTH Taki BiANOBIAL:

et}

d Tax AK 3°cAHAHHA TOCNIAOBHE, TO CHIA CTPYMY He 3MIHMTECA (XUOHA TyMKa).

é 36inbWMTECA OMip Ha Wil JiNAHII — 3MEHLIHTHCA CHJIA CTPYMY, Hampyra 3anMIIHTHCA
cTanoio (xuOHa KyMKa).

Tabnuus 1
o8
=i
S8R, | R, [ RS, | Re | RN o e ||| Y
25| om | OM | On | Om 1%L gl B | B | B >
2 g Ov | A
Q
2] 200 200 400| 080 160] 1,60 325
3| 200] 200] 215 615 065] 140 140! 140 4,00
4| 200] 200] 215] 218! 833] 055 120] 120] 120] 120] 460
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LA HAYKOBI 3ANMTUCKH Cepis: Npo6nemu MeTOaNKM Bunyck 4 (1)
hianko-MareMaTUYHOI i TEXHONOTIMHOT OCRITH

Bionosios: Iins 3HaX0IpkeHHs BINEBHEHOI BIAMOBIAI Y4eHb NMPOBIB eKcriepuMeHT. ByJo 3i6pano
e1eXTPHYHY cxeMy (PHC. 5), 10 AKOi M0 Yep3i MiAKNIOUANH CHOKHBA4], 3HIMAIOYH OKA3H NPHIALIB.
OrpuMmaHi excnepuMeHTaNbHI faHi (Tabm 1)
NOKa3yloTh, O  BHACHINOK  JI0JABAHHA
CHOXHBAYIB NOCAIJOBHO (a, 3HAYHTD,
30LIBIIYIOYH 3aralbHHIA OMip KONa) Hampyra Ha
pe3NCTOpax 3MEHIIYEThCA, a 3aralbHA Hanpyra
3binpmryerecs. Sk BHOHO 13 pocaigy, omip
30INBUIYETBCA IIBHAIIE, HDK HANpyra, TOMy

Puc .6 [apanenshe NaKmo4eHHA CIOXHBAYIB 3aralbHUA CTPYM 3MEHIIYEThCA.
Tema: «Ilapanenshe 3’€OnannA
croJcuUsauier

Tlin yac BHBYEHHA YYHAMM L€l TeMH
BHHHKJIO nuUmAanHs aHAIOriYHe MonepeHEOMY MYHKTY CTari; wo Gyae 3 Hanpyrow, AKWO 0 ABOX
napanensHo 3’ €HaAHHX PEe3HCTOPIB NPHEAHATH TPeTiH, YeTBepTHii? Bixnosiai yuHis:

é Hanpyra He 3MiHMTHCS, TOMy IO OpH NapaneisHOMY 3'€AHaHHI HaNpyra Ha KOXXHOMY
Pe3HCTOPI OJHAKORBA.

é SIk1o nonaTH pe3ucTop,To 30LIBMIMTBCS 3arabBHUK OMp i Ha KOXKHOMY Pe3ucTOpi, Hanpyra
36inBIMTECA (XHOHA KyMKa).

Tabnnus 2

?

5 R | U I

E R1, | R2, | R3, | R4, | RS, sar.. | sar It, 12, I3, 14, 15, sar
5 OMm | OM [ OM | OM | OM OM B A A A A A A
4

1 4,0 400] 34 0,80 0,80
21 40| 41 ' 2021 2210501 0,50 1,00
31 40 4,1 4.0 1,34 1,61 0,401 0,35 0,40 1,10
4| 4,0 41{ 40| 3,9 1,00 141030 030]| 030] 0,30 1,15
S| 40] 4,1 40| 39 38079 1,21 025] 025} 0251 0254 0,25 1,20

Bionosids: Jlexinbka y4YHIB B3SNHCS €KCNEPHMEHTANLHO e AOCHIAMTH. EnekTpHuHa cxema
Jocainy 300paxeHa Ha puc. 6, OTpUMaHI MOKa3H MpHNafiB HaseleHi B Tabnuii 2. Omke, BUXOAAYH
i3 OTpHUMAaHHX IaHHX, 3poGHmMoO

@ @ BHCHOBKH:
' é JlilicHo, Hampyra Ha BCiX
1} R2 pesucropax onmakosa, ame B
KOXHOMY OKpPEMOMY BHIAJKy. SKiuio

pe3sdcTopy  nojaBaTH  (3HAYHTH

Puc. 7 lonapanus cnoXusatis 1o KO BrOPHHHOI 0GMOTKH 3MEHILYBATH 3aralbHHi onip B ko),
tpascdopmaropa TO Hanpyra Gyne majpary.
é HNonaioun PE3HCTOpH

napanenbHO 3arabHHA omip KoNa 3MEHIIYETHCH, i3 eKcrmepHMeRTy GaymMmo, mio i1 Hampyra
3MEHIIYETHCS, & CTPYM 3pOCTa€. I3 mboro BHTIKAE Te, IO 3HAYEHHA OMOPY CNANAE LIBHALIE, Hix
criaza€ 3HaYeHHA HANpyTH.

" Tema: «3minnuii cmpyM. Bueueuns poGomu mparcgopmamopas
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Bunycx 4 (1)

Cepis: Npo6nemu metoaukm 0 HAYKOBI 3ATTUCKH
tpizuko-maTemMaTHUHOI | TexHONoriYHOT OCBiTH

Ha ypoui HaOyTTa BMiHB Ta HaBHYOK pO3B’A3yBanH 3ajavy mpo rte, mo Gyne BiaGysaTHcs 3i
CTPYMOM, OTIOPOM Ta HAaNpyroko B KOJax MEepBHHHOI Ta BTOPHHHOI 06MOTOK TpaHCchopMaTopa aKio
3611pLIy BATH KiIBKICTh CTIOKHMBAYIB. Lle numanna yaHi NOCTIHITH eXCTIEPHMEHTANBHO.

Bionogids; Tak sk y moOGyTi, BMHKAIOUH eNEKTPONPWIALH B PO3ETKY, MH MiIKIIOYAEMOCH
napanensHo, TO i B HAlIOMY AOCHINI HaBaHTakeHHA OyneMo gonaBatd napajiensHo. Bixnosizi
YUHiB IOyxke€ BUIpi3HAIHCA. Bond Gaumnu nporupiuua B TOMY, IO NpH 3MEHIIEHHI OnOpY
(mapayenbHe MAKIOUEHHA) HaNpyra 3MEHIIYBalacs, aJie CHia CTPYMy, LIO 3aJIeXKHUTh BiJ HANPYTH,
36inbuIyBanack. [IpHHIMIIORA eNEKTpocxeMa nociay 300paxena Ha puc. 7.

Tabnuus 3
KinekicTe crioxkuBauin 11, A Ui, B 12, A U2, B KK
Xonoctyii xin 0,038 60 1,7
Peoctat 0,047 60 0,44 1,65 0,2574
Peocrar+HiaMnouka 0,067 60 1,16 1,6 0,4617
Peocrar+2 IaMIIouKH 0,088 60 1,96 1,5 0,5568

[Tpoanani3yBaBIIK eKCIEpHMEHTANBHI NaHi (Tabn. 3), poGuMO BUCHOBKH;
é NpH BBIMKHEHHI BTOPHHHOTO KOJIa CYTT€BO 30iNbIIYETHCA CTPYM Y NEPBHHHOMY KO,

d NpH BBIMKHEHHI BTOPMHHOrO kona OyJi0 NOMIYEHO HECYTTEBY 3MiHY Halpyru y
NEPBHHHOMY KOJIi; HAnpyra 3MEHIUyBakach NpH BBIMKHEHHi i 3011blIyBanach NpH BHKTIOYECHHI;
3MiHH BiOyBanucsa B Mexkax OOHi€l NOAUIKH BONBTMETPA, AKUM MH KOPHCTYBANHCSA, TOMY CKa3aTH
TOYHO Ha CKiIbKH HaNpyTa 3MiHWIACA MH HE MOXEMO;

é IIpM OJaBaHHi CIIOKHBAYIB MU 3MCHIIYBANH 3aranbHUM ONip Y BTOPHHHOMY KON i npu
1bOMY. Y NEPBHHHOMY KOJIi CTPYM 3pPOCTaB, Y BTOPHHHOMY KOJi CTPYM 3pOCTaB, Y BTOPHHHOMY
ko Hanpyra napana, KKJI Tpancdopmaropa 36insiryrascs.

Memooduuni pexomendayii euumensam w000 npuiioMie CmMeopPeHHA HABYANLHO20 NpoYecy, npu
RKOMY 6 YH4HIE SUHUKAMUME CAMOCMIliHe MUCTIENHA

BaxIHBOI0 YMOBOIO 3ALKARICHHA YYHIB Y MpeAMETI € BYaCHA BIANOBIAbP HA NHTAHHA B
npoueci MucneHHA. IIlo6 BHKOHaTH IO YMOBY, HE BHTPAayalOMH 3aHBOro 4acy Ha ypoli Ta He
NOpPYIIYIOYH 3AIMIAHOBAHOTO XOAY YPOKY, MOXHA CKODHMCTATHCA 3alIPONOHOBAHHM METOIOM
«3ouT RoBip'A». BiH € MIIHHM ATBTEPHATHBHHM 3B’A3KOM CILNKYBAHHA BUHTENA 3 yudem. Llei
3OLIMT N03BOJNAE rapHO MPOCILAKYBATH 32 XOAOM AYMOK Jitelt Ta 3adikcysard ix imei. Vunisceki
JaMHTAHHA MiATBEPIKYIOTh HAABHICTE CAMOCTIHHOrO MHCIEHHA Ta SABMAIOTHCA IHAMKATOPOM
NparHeHHA K0CArTH IMHOHHH 3HaHb. Jlyxke BOXUIHBO BIIIMOBINATH HA NMUTAHHA YYHIB, IO BHHHKIH B
HpOLECi MHCIICHHA Ha YPOU, MO0 He HaTH 3racHYTH GaxaHHIO YuHA BHBYATH Qi3uKy. A e Kpalue
HaTH MOXJIMBICTH YUHIO CAaMOMY €KCIIEPHMEHTANBHO 3HAWTH BiNoBixs. YacTo Ui MHTAHHA TaKoro
rubokoro 3MicTy, IO MaiOTh 3MOrY CTATH TEMOI0 HAYKOBOTO Y4YHIBCHKOro aocmimkenus. Toxi
yueHsb, o Oyae 3amyqeHui 10 HayKOBOi pOGOTH, NPHCBAYEHOI HOro X NMUTAHHIO, HA3ABXKIH CTAHE
NPHUXMABHHM 10 YPOKIB Qisnkm Ta (i3MKH fK Haykd, a 3HaHHA, AKi BIH orTpumae, 6ynyTh
IPYHTOBHHMM T2 NTHOOKHMH. '

Came mUTaHHA MPO €NEKTPHYHE Mojie 3eMITi CTAIO TAKHM. Y4eHb il KepiBHUUTBOM BYMTENA
BHKOHAB €KCIIEPHMCHTANbHI JOCII/DKEHHA i AETanbHO po3ifpaBcs B upOMY ABHINI. BiH BHKOHaB
6ucKy1y TBOpYY Y4HiBCBKY pofoty 3 disuku.

Hocnimpkenns 3akoHy OMa JUI HiASHKH KOJIa TAKOK MOYANOCA i3 MHTAHHA YUYHA. | BOHO TakoxX
3aCIYroBye OyTH TEMOIO YHHIBCHKOro AOCHiMkeHHA. OpuriHansHe QOpMYTIOBaHHA 3aKOHY RANO
TOWITOBX UBOMY NHMTAHHIO. 3aKOH (OPMYNIOETHCA: NMPH MalmHMX CTPyMax CHIA CTPYMY MNpPAMO
nponopuifHa Hanpy3i Ha JaHifi AinAHni i oGepHeHo nponopuiiHa onopy ui€i AinAMkH. Mmu
HanoJIATaEMO Ha ToMY, o6 y mkoni yuTanH 3akoH OMa came Tak. Lle HeoOxiaHo Mua TOro w6
3HATH YaCTHHY ifeanizauii, Wob HabNHIMTH HABYANBKUI MaTepian A0 peanbHUX MPOLECIB, &, OTXKeE,
HaBaTH YYHAM Ginbll afieksaTHy iHopManuiio, o He Oyle BUIIMKATH CHTYalifl HENOPO3yMiHHA
mia yac ekcrnepuMeHTiB. Byno npoanamizosaHo pap migpyusukis [1; 2; 3; 5; 6] ma mpeamer
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O3Ha4eHHA 3aKOHY OMa i He BHABIEHO MPAMMX BKa3iBOK PO Te, WO NIPH HarpiBaHHi MpOBiAHHKA
3aK0H OMa HeZOLLNbHHIL.

~ Bucuoska. JIo TeM, 110 3a3BHYAIl 3a1IKABIIOIOTH Y4HIB, HAIEXHATh TeMa «3MiHHu# cTpym». Lle
00yMOBIEHO THM, IIO 3 LIHM ABHIIEM Y4Hi 3YCTPiYaloThCA B NoOYTi kOXHOTO AHsA. I1pH BHBYEHHI
po6otu TpaHcdopMaTopa y yuHIB BHHHKIH MeBHIi DyMKH. [IpM HaBaHTaxeHHi BTODMHHOTO KOJa
3MEHUIYETECA OMip i 36LMBLUIYETECS CHIA CTPyMy. Ane NPH LibOMY 3MEHINYEThCA Hampyra. To
BHHHKAE MHTaHHA: YM 30UIBIIYETHCA CHIA CTPyMy NPH OJHOYaCHOMY 3MEHIIEHHI OmMopy Ta
Hanpyru? Tomy Tpe6a pobHTH ekcnepUMEHT, NP0 AKHil BiX3BiTOBAHO B CTATTi. Lle nocmimxeHHs €
OJIHHM i3 HaHMEePCIIEKTHBHILIMX JUI% TBOPYOl Y4HIBCHKOI po0OTH.
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BIXOMOCTI ITPO ABTOPA
Honosuna I'anuna Ilerpinna — xaHgHnaT Qi3HKO-MATEMATHIHAX HayK, fOoueHT Kadenpu ¢isuku Ta METONHKH i
Hapuanms, Kpupopissxuit negaroriunuit incturyr JIBH3 «Kpupopisbkuil HauioHansHuil yHiBepeHTeT
Kono nayxosux inmepecis: nnpakTika Qiznky BHINOT Ta CepeHbOT LIKOJIM,

I'puuyns JRap's IOpiisna — crynentka Kpupopisekoro neaaroriysoro imcruryty JIBH3 «Kpusopisbkuii
HanioHambHUi yHIBEpCHTET»
Kono nayxoeux inmepecie: metonuia Hasuanmua $isuxn

METOAUYHI OCOBNUBOCTI IABOPATOPHOI POBOTH
“KONUBAHHSA OBPYYA”

Muxaiino NPABAA

3anponownosano opuzinanreiy memoduxy euxonarns rabopamoprot pobomu 3 eueenns KOXueans obpya,
KA CNPUIE ONAHYEANNIO CRIYOEHMAMY HAYKOSO20 MEMOOa OOCAIONCENHA ROULY NPUPOOU.

The experimental method of fulfillment of the laboratory work on hoop oscillation research, which
pr tes forming students ' scientific method of natural phenomena investigation.

HaykoBHit MeTON KOCTIKEHHA ABHIL MIPHPO/H, MPHTAMAHHHUIT B niepidy 4epry ¢isuui, nonsrae
y mnoexHaHHI Teopii Ta ekcrniepuMeHTy. TOOTO TeOpeTHYHI MOMOMKEHHA, WO BHCYBAIOTHCA,
MiAAraTh 060B’ A3KOBIH eKCIIepHMEHTANBHIA nepeBipui, | Gi3MMHUMH 3aKOHAMM CTAKOTH TLTBKH Ti
i3 HUX, fiKi Y3rO[KYIOTBCA 3 HOCTIAOM. CIMHHM AO0Ka30M Oynb-akoro (i3HYHOro 3aKkOHY € MEBHa
CYKYNHIiCTB JaHHX ekcnepumeHTy. (isuka, ska OypX/JIHBO pPO3BMBACTBCA Ha MNpPOTA3i GNAM3BKO
OCTaHHIX JOTHPBOX CTONITh, HAKOMHYMNA 32 Uel 4ac HAA3BHYANHO BeJHKHH eKClepHMeHTANbHHUI
martepian. OnaHyBaTH B LIOMY BCIO II0 BEJIHYE3HY CYKYIHICTh €KCTIIEpHMEHTANbHAX JAHHX ONHiH
MIOJIHHI HEMOXIIHBO, T2 B LIbOMY HeMmac i moTpe6u. JUna Toro, xTo BHMBYAE Qi3uKy Hacammepen
BAaXJIMBO ONAHYBATH (hisuynuii Memoo NOCNIJDKCHHS SBHIL NMPHPOAH, | caMe INO MeTy, B mepiuy
yepry, MOBHHEH IiepeciixysaTH NabopaTopuuit npaktukyM. CaMe ToMy J1aGopaTopHHii NPaKTHKYM
3 Gi3HKH € HEBI'€EMHOIO YaCTHHOIO (Gi3MYHOI OCBITH, AKY HE MOXH2 aHi BHIYUHTH 3 HABYAIBHOTO
npouecy, aHi 3aMiHHTH Oynb-AKMMH HOBITHIMHM TEXHONOTIAMH HA KIITANT KOMIT IOTEPHOTO
MOJIENFOBAHHA. ' '
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