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Onyshkiv Z. Assessment of educational achievements of younger schoolchildren in the New Ukrainian School
setting

The article analyzes the methods of evaluating the results of students' educational achievements from 1990 to today: from
the five-grade school to the twelve-grade, which significantly expanded the ability of teachers to differentiate the evaluation
of students' educational achievements. Since 2000, for the first time the concept of “competence” was introduced for perfor-
mance in primary education. The peculiarities of evaluating the educational performance of primary school pupils in the context
of the implementation of the concept of the New Ukrainian School, which is based on person-oriented and competency-based
approaches, are revealed. It is emphasized that according to the requirements of the State Standard of Primary Education,
obtaining data on learning performance is carried out in the process of formative and final evaluation. It is noted that form-
ative assessment makes it possible to monitor the personal development of pupils, to build a personal educational trajectory
of the individual, and the results of formative assessment are expressed through a verbal assessment in the form of evaluative
Jjudgments, and non-verbal methods of assessment can also be used: to wink, lightly touch the shoulder with your hand, nod your
head. The use of various types of educational portfolios in formative assessment (thematic, summative, “free”, continuous, class
portfolio, development, demonstration, project portfolio) deserves attention. It was noted that formative assessment, despite
the positive feedback, is a resource-consuming process: it takes a lot of teachers’ time and is not always clear to parents. It is
noted that in grades 3—4, in addition to formative assessment, summative assessment is also used, which is expressed through
level assessment (four levels). It is indicated that the teacher has academic freedom and may develop their own evaluation sys-
tem. Therefore, the question of evaluation of the academic performance of primary school pupils remains debatable.

Key words: formative assessment, summative assessment, evaluative judgment, portfolio, level assessment, assessment
methods, primary school.
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PO3BUTOK HABUAJBHO-II3HABAJIbHOI KOMIIETEHTHOCTI YYHIB
Y IPOLIECI BUKOHAHHS TIPAKTUKO-OPIEHTOBAHUX 3ABJIAHD 3 ®I13UKHU
B IU®POBIN TABOPATOPIi VERNIER

Cmamms npucesuena HaguaibHO-Ni3HABANbHIL KOMREMEHMHOCIT YUHi6 3aK1a0i6 3a2anbHoi cepednboi oceimu 6 Ykpaini,
6 npoyeci 6UKOHAHHA NPAKMUKO-OPIEHMOSANUX 3a80aHb 3 Qisuku. IIpedcmasneni memoouuHi Hanpaylo8ants aemopie wooo
opeanizayii i peanizayii yukmy 00CTOHUYLKOL OIAIbHOCHI MA PO3GUMKY 6 YUHIB 3A2AlbHOHAGUANLHUX YMIHb Y Npoyeci nocma-
HOBKU eKCNePUMEHMANbHUX 3A80aHb 3 (DI3UKU: OOCTIONCEHHS NPOYeCy 3aMOPONCYBAHHS 800U, OOCTIOHCEHHS NPOYecy POIMOPO-
JCYBAHHS 160D,

3 pisnux npuuun inmepec yunie 00 guguenHa Qizuxu nocmiiHo suuxcyemocs. Tomy yuumens nogunen aKmusHo 6nposa-
021Cy8amu 8 0CGIMHIU NPoyec Memoou, Ki Oy0yms NOCMIUHO NIOGUULY8AMU YIKABICMb VUHIE, NIOMPUMY6amu inmepec ma ix
AKMUBHICIb He NPOCMO HA OOHOMY YPOYI, a NPOMAZOM 8UBUEHHs 6Cici memil, Ycbozo Kypey @izuku. [Josedeno, wjo 3acmocysan-
HA Y HABYATLHOMY NpOYeci NPAKMUKO-OPIEHMOBAHUX 3a80aHb 3a0e3nedye opmyeants Oinbu 2IUOOKUX MeOPeMUUHUX 3HAHb
ma nPaKmuuHo20 00C8i0Y iX GUKOPUCIAHHA NPU NOSACHEHHT RPUPOOHUX ABULY, NIO20MOEKY YUHI8 00 NPAKMUUHOT OiANbHOCHI.

Ho nabopamoprozo 0bnadHanHa yeivuiny npocmi yuhposi 6UMIPIOBATbHI NPULAOU. AHATO20-YUDPOBUTI NEPemeopr6ay i3
ekparom 01 06pooku danux Vernier LabQuest, oamyux memnepamypu 3 Hepoicasitoyoi cmani Vernier ma asmopcoke camo-
pobHe obnaonanua: npobipka 11X — 16x150 mm, mipruii yurindp na 10 mn, xropuo nampiio (NaCl), y nobymi eioomuii ax cino,
nabopamopruti wimamuse i3 mpumavem, abo nankoio ( y 1anyi HepyxomMo 3aKkpinuoms npobipKy), 1o, 6000nposiona 600a,
mipHa ckaanka Ha 400 mn, hapgoposa noscka (014 HACURAHHA CUnYYoi peuosutu), nanuuka ckisHa Ha 15x4 mm (3acmoco-
8YEMbCS 8 npoyeci nposedents 00CHi0y), Wo YMONUCIUGTIOE Peani3ayilo NPONOHOBAHUX 3A80AHbL ) HABYANLHOMY DI3UUHOMY
eKCnepuMenmi.

Pezynomamu sumipiosans Qisuunux 00CioxiceHs 8i000paxcalomvca Ha expani yugpogozo 60Ky ma 3a60AKU GUKOPUC-
manuio 6e30pomosux MeXHONO02il Nepedarmvcs Ha eKpan Komn'tomepa, nianuema 4u cmapmeona. Obpodra pesyromamis
BUMIpIOBaHb Ma ix 8izyanizayis (epagiku, mabnuyi) npoeoouUUCcy 3acobamu Cneyianizo8aH020 NPOSPAMHO20 3a0e3neyeHHs, Ke
MAKodc 0a€ MOJNCIUBICIb GUUINENIO NPOBOOUMU HABYATLHI 00CIOUMU, Cnocmepieamuy ma 3a nompeou Kopezysamu, 00Caio-
HUYbKY pOOOMY YUHA.

Kntouogi cnoga: naguanbHo-nizHaABANbHI KOMNEMEHMHOCME YUHIG, HAGUATbHUL (DI3UYHUL eKCnepUMeHM, NPAKMUKO-OPIEH-
mogani 3a60anHs 3 QPisuxu, yugposa rabopamopis Vernier.

3-MOMIXK aKTyaJIbHUX MPOOJIeM OpraHizaiii MpakTHKO OPi€EHTOBAHOI €KCIIEPUMEHTATOPCHKOI TisSUIBHOCTI Y4HIB
B HaBYaHHI (Di3UKH MPOBIJTHE MICIIE MOCIJa€ PO3BUTOK HABYAIBHO-TTI3HABAILHOI KOMIIETEHTHOCTI THUX, XTO HaBYa-
€THCS Uepe3 3aTyYeHHS YUHIB JI0 HABYAJIFHO-TII3HABAIBHOI iSUTBHOCTI, 30KpeMa T0CIIiAHUIBKOT, Ta KepYBaHHS HEIO;
PO3BUTOK B YUHIB MOTHBIB HaBYaJIbHO-NI3HABAJIBHOI JIiSNIBHOCTI; PO3BUTOK B YUHIB 3arajJbHOHABYANBHUX YMiHb;
PO3BUTOK B Y4HIB 3araJbHOHaBYAJBHUX YMiHb TOIIO0. Pa30M 3 TuM, Ha Cy4acHOMY €Tali PO3BUTKY IIPUPOIHHUO]
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OCBITH € HarajbHa MoTpeda BpaxyBaHHS YMOB IM(poBOi TpaHChHOpMaIlii OCBITH, PHUIICIUICHHS HABUYOK CaMO-
CTifHOT poOOTH YYHIB Ta IXHE MParHeHHS 3700yBaTH HOBI 3HaHHs. PO3BUTOK 0COOMCTOCTI Y4HS, HOTO MUCIICHHS
Ta IHTENEKTYyaIbHNX 3M10HOCTEH PO3MIIAAAETHCS SIK IEPEAYMOBA JJIs1 TROPUOI IIPAKTHKO OPIEHTOBAHOI EKCTIEPUMEH-
TaTOPCHKOI MISITBHOCTI, IO JTO3BOJISIE€ 3a0€3MEYNTH MIllHI i YCBIJJOMJICHI 3HAHHS; MiJITOTYBAaTH YYHIB 10 aKTUBHOI
ydacTi y Hi3HaBaJbHIN MiSNIBHOCTI; cpopMyBaTu BMiHHS CaMOCTIii{HO ITOTIOBHIOBATH 3HAHHS; BTLTIOBATH B JKUTTS
HAyKOBO-TEXHI4Hi PiIlIEHHS TOIIO.

[IpoOnema pO3BUTKY HABYAIBHO-MI3HABAIBHOI KOMIIETCHTHOCTI Y4YHIB y MpOIleCi BHUKOHAHHS IPAKTHUKO-
OpIEHTOBAHMX 3aBJaHb Ha 3acagax Uu(poBizalii HABYaIbHOTO (PI3UUHOTO EKCIIEPUMEHTY repeOyBae Ha eTarli CBOro
po3B’si3aHHA. Pi3Hi i1 acieKTH BHCBITIIOBAICS B IpalIX YKPaiHCHKHUX Ta 3apyOiKHIX YUSHHUX, 30KpeMa: TeOPETH-
KO-METOIWYHI 3aCaji PO3BUTKY HaBUAIBHO-TI3HABAIHLHUX KOMITCTCHIIIH YYHIB OCHOBHOT IIIKOJIM B HABYaHHI (i3UKH
(I.B. bypryn, O.1. JIstrenko, B.J1. Illapko Ta iH.); opraHi3aiiii mi3HaBaJIbHOT MisIILHOCTI YUHIB Ha 3acaJax METOIIB
HaykoBoro mizHaHHA (M.T. Mapruniok, B.I. PasymoBcekuii, H.B. Tlogonpuropa, b.A. Cychk Ta iH.); 3amy4eHHS
Y4YHIB JI0 HABYQJILHO-ITI3HABAIBHOT JIISUTBHOCTI B yMoBax 1udposizanii ocsitu (I1.C. Aramanuyk, [1.C. AramaHuyK,
L.T. bormganos, C.I1. Bennuxo, B.I1. BoBkotpy6, O.1. IBarumskuii, B.Jl. Cupotiok, O.M. Tpudonosa, M.1. IllyT Ta
iH.). AHaJIi3 HayKOBHX Npalb i3 OCHIIIKYBaHOI IPOOIEMH JAJH MOXIIUBICTh BUSIBUTH CYIIEPEUHICTh B PO3BUTKOBI
HaBYAJILHO-TII3HABAJIHOI KOMIIETEHTHOCTI YUHIB HA NPAKMUKO-MEMOOUYHOMY piéHi — MK TIOTpe00I0 B OpraHizariii
MIPOIECY PO3BUTKY HAaBYAIBHO-TI3HABAILHOI KOMIIETEHTHOCTI YYHIB B HaBUYaHHI ()i3UKH Ta HEJOCTaTHHOIO PO3PO-
OJIEHICTIO METOAUYHOTO 3a0€3MEUEHHs I[bOTO MPOLECY B YMOBaX LU(POBOIO CyNpOBOAY HAaBUAILHOIO (hi3UUHOrO
EKCTIIEpUMEHTY B 3aKJIaZiaX OCBITH.

HeoOxigHicTh pO3B’sA3aHHS BHIIE3a3HAYCHOI CYIIEPEIHOCTI BUSABIISAE MPOOIEMY HEJOCTaTHBOI PO3POOICHICTD
HABYAIHHO-METOIMYHOTO 3a0e3eueHHs PO3BUTKY HABYAIBLHO-II3HABAJIHHOI KOMIIETEHTHOCTI YUHIB B IpOLECi
M (HPOBOrO CyNPOBOY CKCIIEPUMEHTAIBHOT NIsUTBHOCTI YUHIB 3 QI3UKH B IITICHUH PO3BUTOK IIi€] IHTETPOBAHOT
SIKOCTI yYHIB.

MeTom cTaTTi € NMpe3eHTallis METOAMYHOI PO3POOKH, IO CIPUSE PO3BUTKOBI HaBUAIBHO-TTI3HABAIHLHOI KOM-
METEHTHOCTI YYHIB B YMOBaX OpraHi3alii IiICCIPsIMOBaHO] €KCIIEPIMEHTATOPCHKOI AiSITBHOCTI YUHIB HA TIEPETBO-
PCHHS 3HaHHS y BMiHHS i OJHOYaCHO CIIPSIMOBAHI HAa PO3BUTOK TBOPUOi AKTUBHOI JISUIBHOCT] yUHIB 3aco0aMu 1ud-
poBoi maboparopii Vernier LabQuest. Peanizariro Takoro mijgxoay 3a0e3nedyoTh NPaKTUKO-OPi€HTOBAHI 3aBJaHHS
3 JOCHI)KEHHS POLIECiB 3aMOPOXKYBaHHS BOAU Ta PO3MOPOXKYBAHHS JIbOLY, SIKi TOTPEOYIOTh (YOPMYIIOBAHHS TEO-
PETHYHUX BUCHOBKIB Ta MipKyBaHb, 301IbLIICHHA CaMOCTIHHOT AisNTbHOCTI Y4HIB, BUKOPUCTaHHS Cy4yacHHX iH(Op-
MaliiiHUX TeXHOJOTrii. Pa3oMm 3 TUM BapTo BiAMITHUTH, 10 BUKOPUCTaH1 METO/IIB HAYKOBOTO Mi3HAHHS JO3BOJISIOTH
YUYHEBI 3’SICYBaTH CyTHICTh BUBYCHHS OTOUYYIOUOTO CBIiTY, CIIPHSIOUH Ta 32a0€3MeUyI0ud PO3BUTOK IXHBOI Ii3HABAIb-
HOT JIISUTBHOCTI B HaBYaHH1 (i3UKH.

Huni kabineTr (hi3HKM 3aKIIaiB 3araIbHOT CePEeHBOI OCBITH MOMIOBHIOKOTHCS CYYaCHUMH IU(POBUMHU BHMIipIO-
BaJbHUMH KoMImiekcamu Vernier LabQuest. Lleid koMILieKe € TpoIyKTOM aMepHUKaHCHKOTO BUPOOHHKA, KU JI03BO-
JI5I€ TIPOBOAUTH €KCIIEPUMEHTH 3 IPUPOAHUIMX HAyK (XiMis, OioJoris, ¢iznka), o JO3BOJISE peasi3yBary 1adbopa-
TOPHI JTOCIIKEHHS, PAKTHYHI eKCIIEPUMEHTAIbHI 3aBAaHHS Ta 3/[IHCHIOBATH JIEMOHCTPAIIII0 IPUPOJHHYUX SBHUII
3acobamu G poBoi ineHTH]iKaMii eKkcriepuMeHTaAIbHUX JaHuX. [Ipunan Bonozie BOyI0BaHOIO MaM'ATTIO Ta MOXE
MPAIIOBATH i pi3HUMU onepaliitHuMu cucTeMami. Lle MoXITUBICTE He uIe 30upaTtu iHdopMmartio, a it mBUAKO i1
00poOIATH 3 BIATBOPEHHSM Ha BOYIOBaHUN AUCIUICH YU eKpaH MpoekTy [3, ¢. 258]. Bupobuuku 1udpooi 1adbopa-
TOPIii PO3POOWIIH IHCTPYKIT 3 BUKOPHCTAHHS KOXKHOTO JTATYHMKA, & TAKOXK MPHUKIIAAN 3aBIAHb I HABYAIBHUX TPO-
ekTiB [4]. OmHak U1 BUKOpHCTaHHA taboparopii Vernier LabQuest moTpiOHe po3po0iIeHHsS METOTUIHOTO 3a0e31e-
YEeHHS JUTsl HOTO YITPOBAKCHHS B OCBITHIN MPOIEC, YPaXOBYIOYH MOXKIMBOCTI IU(POBOI Bidyaizallii nepediry ta
00pOOKH pe3yNbTaTiB HAaBYAIBHOTO (DI3MUHOTO CKCIIEPHUMEHTY.

[IporioHOBaHAa HaMH €KCIIEpUMEHTAabHA yCTaHOBKA 30MpaeThcs Ha 0asi MUPPOBUX BHUMIPIOBAIBHHUX IPHIIA-
JIiB: aHAJIOTO-ITU(POBUI TIEPETBOPIOBAY 13 eKpaHOM JiIsl 00poOku naHux Vernier LabQuest, narumka TeMieparypu
Vernier Ta TunoBoro obiamHanHs (izudHoro kabiHetry. HaBempemo mpukia BUKOpHCTaHHS IUQPPOBOI Jaboparo-
pii Tix yac BUKOHAHHS YYHSAMHU MPaKTHKO-OPIEHTOBAHOTO 3aBJaHHA “3aMOpPOXKYBaHHS BOAM Ta PO3MOPOXKYBAHHS
neony”. lle 3aBraHHA MoXe OyTH YacTHHOIO JIEKiIbKa EKCIIEPUMEHTAIBHUX POOIT mpornoHoBaHuX HaBuasibHOIO
nporpamoro 3 ¢izuku st 8—9 KiaciB i3 OKpeMHUX NpeAMETiB 3a HOBUM JlepKaBHUM CTaHAapTOM 0a30BOi 1 MOBHOI
3aranbHOi cepeanboi ocBiTH. Pizuka [1], mpencraBieHUX y BiINOBIIHOMY HiAPYYHUKY 3 Gi3uku 1 8 xinacy [2].
[Tix yac BuBdeHHs po3ainy “Teruosi siBuma” B Temi “IlnaBneHHs i kpuctamizaiist TBepAux Tl [luroma Terora
IUTaBJICHHS PEYOBHHU TIepen0aueHO BUKOHAHHS JJabopatopHol po6oTy “Bru3HaueHHS MUTOMOT TEILIOTH TUIABICHHS
JTHOIY” Ta IEMOHCTPAIIIHOTO eKcriepuMeHTy “TlmaBieHHs 1 KpucTali3amis TBEpIuX Til”.

OO0nagHaHHSI: aHAIOTO-ITU(POBUI TIEPETBOPIOBAY 13 eKpaHoM it 00poOku nanux Vernier LabQuest, naTuuk
TEeMIIEpaTypH 3 HeprkaBitouoi craii Vernier, mpobipka [1X — 16x150 mm, mipHU#t mutiaap #a 10 Mi1, XJIOpHIT HATPIO
(NaCl), y moOyTi BitoMu#i 5K Cilib, Ta00pATOPHUH IITATHB i3 TpUMadeM, a00 JIAIKOKO (Y JIaIlli HepyXoMO 3aKpiIuTo-
I0Th MIPOOIPKY), i1, BOMONPOBiIHA BoJa, MipHa ckisHKa Ha 400 M, dapdhopoBa Jioxkka (1 HACUITaHHS CHUITYYOi
PEYOBHHH), MAJMYKa CKJISTHA Ha 15x4 MM (3aCTOCOBYEThCS B TIPOIIECi MPOBEACHHS AOCITILY).

MeTa po00TH: 03HAHOMHUTHUCH 3 BUKOPUCTAHHSIM aHAJIOTO-I{(POBOTO EPETBOPIOBAUA i3 EKPAHOM I 00pOOKH
nanux Vernier LabQuest, mocmianTu mporeci 3aMOpoXKyBaHHs BOIU Ta PO3MOPOXKYBaHHS JIbO/TY, BU3HAUECHHS TEM-
MepaTypy 3aMep3aHHs Ta PO3MEP3aHHS JIbOLY.
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KopoTtki TeopeTnuHi Bitomocrti:
TemnepaTypa 3amMep3aHHs — L€ TEMIIEPaTypa, 3a AKOI PeYOBHHA MEPETBOPIOETHCS 3 PIAKOTO CTAaHY B TBEPIUil,
a TeMIieparypa po3Mep3aHHs — I TeMIleparypa, 3a sIKOi peYOBHHA TIEPETBOPIOETHCS 13 TBEPAOTO CTaHy B PiIMHY.
VY nboMy eKCriepuMeHTI OyJie TOCITIPKEHO MPOLECH 3aMOPOXKYBAHHS BOIH Ta PO3MOPOKYBaHHS JIbOY. AHATI3YIOUH
eKCTICpUMEHTAJIbHI IaH1, 3IHCHIOETHCS OPIBHUTBHUH aHATI3 TeMITepaTyp — 3aMep3aHHs BOIH 1 pO3Mep3aHH JIbOTY.
Xinx po6oru
3apaannsa Ne 1. JlocaigsxeHHs nmpouecy 3aMOpPOKYBaHHSI BOAU

1. 3ibparu exciepuMeHTaJ bHY YCTAHOBKY Uil JOCIIPKSHHS MPOIECIB 3aMOPOXKYBaHHS Ta PO3MOPOXKYBaHHS
Bonu B maboparopii Vernier LabQuest (puc. 1)

Puc. 1. 3acanvnuii guensio ycmanoeku 00CHiodiceHHs RPOYECi6 3aMOPOINCYBAHHS MA POZMOPOICYBAHHS 600U
6 nabopamopii Vernier LabQuest

2. [Momictutr 100 M1 BoM 1 6 KyOUKIB JIbOY B XIMIUHY CKIISTHKY Ha 400 ML

3. INomicTuTH 5 M1 BOAM B MPOOIPKY 1 3a JOTIOMOTOIO 3aTHCKa4a 3aKpilliTh MPOOIpKy Ha KPYIJIOMY INTATHBI.
[TomicTiTh TEeMIIEpaTypHUHN TaTUYMK y BOIY BeepeauHi npodipku (puc. 2).

Puc. 2. @ikcayia nowamxosoi memnepamypu 00CciodCenHs nPoyecy 3amMopoAICYBaANHS 600U

4. IligkmrounTty atauk temieparypu 10 LabQuest i BuOepits komanay “CtBopurn” 3 MeHI0 “Daiin”.
5. Ha expani niumnpHuKa HaTUCHYTH Rate. 3mina mBuakocti 36opy ganux o 0,2 Bubipox/cek (3 iHTEpBaIoM

y 5 ceKyH/1/3pa3okK), a TpuBalicTs 300py aaHux — a0 900 cexyna. O6patu OK. Konu Bce Oyzne rotoBo, po3nodaTtu
30ip paHux. OmycTUTH NpoOipKy B CTaKaH i3 BOJOIO Ta JILOJOM (pHcC. 3).

Puc. 3. Dixcayin nowamky 3amep3ants 600u 6 npooipyi
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6. I[Ticnst 3aHypeHHs IPOOIPKU JOMATH 5 JIOKOK COJIi B CKIITHKY 1 IepeMillIaTH CKIISTHOO Majgudkoto. He mpumnu-
HSTH PO3MINITYBaHHS CYMIIIIi 3 BOIOIO 1 JIbOJIOM. 3JIeTKa, alie Oe3nepepBHO, IEPEMIIIyHTe JaTINK TEMIIEPATyPH TPO-
TsiroM riepamx 10 xBumH. CTeXUTH, 06 AaT9uK OyB yCepennHi, a He BHIIE KPUIITAINKIB JIbOLY i 9ac iXHBOTO
yTBOpeHHS. Uepe3 10 XBWIMH NPUITMHUTH HEpEeMilIyBaHHS KprokaHoi cymimii. /logaBatu mo Mipi HeoOXimHOCTI
OibIe KyOUKIB JIBOAY Y CKIISHKY, SIKIIO MOMEPEIHI KyOHKH JIbOIY CTaBaTUMYTh BCE MEHIINMH.

7. llpunuautn 30ip gaHux yepe3 15 xBuimH. Tpumatu mpoOipKy 3aHYpEHOI Yy BOASHY OaHIO 3 JIbOIOM
10 kpoky 10.

8. IlpoanamnizyBaTu JiHiiHY yacTHHY rpadika i1 BU3HAUEHHs TeMIepaTypy 3aMep3aHHs BOau (puc. 4).

Puc. 4. Jliniinoi vacmuna epaghixa npoyecy 3amep3anns 600u

a. BusHaunTu niHiliHy yacTuHy rpadika, skuil ¢ikcye mporuec 3amep3aHas. HaTuCHyTH 1 mepeTsrHyTH CTUILyC
y3IOBX JiHIHHOI 4acTHHi rpadika, mod BUOpaTH AUISHKY, SIKa BiINOBIIAa€ 3aMOPOXKYBaHHIO BOAU (pHuC. 5).

Puc. 5. I'pagpiuna sisyanizayia npoyecy 3amopoxicy8anus 600U
b. ¥ menro “AHani3” obparu no3wui “CTaTHCTHYHI JaHi”.

c. 3amucaryu cepeqHe 3HAUCHHS TEMIIEPaTypH, sIKE BiIOBiIaTUMe TeMIeparypi 3amep3anss Boau. Ilopisasiite
OTpHMaHe 3HaYCHHsI 3 MOKa3HUKaMHU Ha eKpaHi BUMipoBanbHOro npuiagy Vernier LabQuest (puc. 6).

Puc. 6. Dixcayin memnepamypu 3amep3anns 60ou Vernier LabQuest

9. 30epexiTh OTPUMaHI JaHi, HATUCKAIOUW HA 3HAYOK KapTOTEKU.
10. YTrmisyiite KprykaHy BOAY BiAIOBIAHO 10 iHCTPYKIIH.
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3apaannsa Ne 2. JlociigxeHHs1 mpoiecy po3MOPOKYBAHHS JbOTY
11. Hanutu 250 M BOAOTIPOBIAHOT BOJM KIMHATHOT TEMIIEPATypH B CKIISTHKY 3 JIboJoM. Uepes 12 XBUIIMH OITy-
CTITh TPOOIPKY 1 ii BMICT (3 gociimy Ne 1) y CKISIHKY 3 BOJOIPOBIIHOIO BOJOIO KIMHATHOT TeMmeparypu (puc. 7).

Puc. 7. Dikcayia memnepamypu 600u Hano4amxy eKCnepumenny

12. Po3novaty 30upaHHs TeMIepaTypHUX JaHUX NiepeTBoproBadeM Lab Quest 3a T0IOMOTor0 TaTYMKa TeMIiepa-
TYpH yIpomoBxK 15 xBunH. 3adikcyBaTH TeMIEparypy po3MOpPOXKyBaHHS BOAH HAIIPUKIHIN eKCIIEPUMEHTY (pHcC. 8).

Puc. 8. Temnepamypa pozmopooicysanus 00u HAnpuKiHyi excnepumenmy

13. IIpoananizyBaru JiHiiiHY yacTHHY rpadika 3adikcoBany neperBoproBaueM Lab Quest (puc. 9) Ta BU3HAUUTH
TeMIeparypy IUIaBJIeHHS BOIIH.

Puc. 9. Bizyanizayis npoyecy po3moposxcyanhs 1b00y 6 npooipyi

a. CrumycoM 3adikcyiTe TiHIHHY 9acTHHY Tpadika, sKkuil 300pakye IpoLec MIaBICHHS.

b. ¥V mento “Ananiz” obparu “CratuctudHi naHi”.

c. 3ammcaTy cepe/iHe 3HAUCHHS TeMIIepaTypH, ke 1 Oy/e BiANOoBiiaTu TeMIeparypi IUIaBICHHS BOIM.

14. 3aiiicHUTH MOPIBHUTBHUM aHAJ13 KPUBUX 3aMep3aHHs 1 ITaBICHHS, BAKOPUCTOBYIOUH 00H 1Ba HA0OpH JaHUX,
CyMiIIalouH ix Ha onHoMy rpadiky. s uporo Ha neperBoproBaui Lab Quest motpiono HarucHyTH Run 2 1 o0paru All
Runs. O6unsa rpagiku, 3amep3aHHs Ta IUIaBICHHS JbOMy, OYIyTh CyMIllleHi B OJHIN cucTeMi koopauHat (puc. 10).
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Puc. 10. Cymiwenns Kpusux 3amep3ants 600U i pOIMOPONHCYBAHHA TbOOY

15. CepenHi 3HaUCHHS pe3yNbTaTiB EKCIIEPUMEHTY 3aHECTH B TaOJIHUITIO:

Temmneparypa 3amep3anss Boau, t°C 0,0°C
Temmneparypa ninaenaeHss soay, t °C 23,2°C

16. ChopmymmoBaTi BUCHOBKH 32 pe3yJibTaTaMi BUKOHAHHX 3aBIaHb 1 1 2.

OTxe, Konu Temmneparypa noBitTps Moxe Oytu 0°C TaHe CHIT 1 JiJ, aje 3amep3ae BOXHOYAC BOMa. 3a TeMIle-
parypu 0°C mig taHe (TUIaBUThCS), a BoAa — 3amep3ae (TBepane). [1ig yac 3aMOpOKyBaHHS TETUIOTa BUIISIETHCS,
a MiJ Yac TUIaBJICHHS — MOTIMHAETHCS. 3 JaHUX JO0CTiIiB 0auMMO, M0 MPOIEC IEPEXOAY PEYOBHHH 3 PIAKOTO CTaHy
B TBEPIUil HA3UBAIOTH KPUCTATI3AIII€I0, & MPOIEC MEPEXOy PEIOBHHU 3 TBEPJOTO CTAHY B PiIKUil — IUTABICHHS.

3 rpadikiB BUAHO, 110 IPOLIEC KpHCcTai3alil KpuBa 3aMep3aHHs Craae (TeMnepaTypa moCcTynoBO 3MEHITYEThCS
nat 0,0°C), a npouec ruiaBnenHs Kpusa 3pocrae (temmneparypa spocrae 1o t_°C 23,2°C).

BucHoBKH Ta mepcneKTHBH MOAAJIBIIOTO AOCTiTKeHHs. [{nppoBHii CypoBix HABYAIEHOTO (PI3HYHOTO eKC-
MEPUMEHTY, 30KpeMa i3 BUKOPUCTaHHIM IIH(POBOI 1aboparopii Vernier, Cripusie pO3BUTKOBI HaABYATHHO-ITI3HABAIb-
HOT KOMIIETEHTHOCTI YYHIB, 3[aTHUX 3/iHCHIOBATH HABYAJILHO-II3HABAIBHY JiSUTbHICTh, CIIPIMOBaHY Ha 3100yTTS
3HaHb, CIIOCOOIB JISUTHHOCTI, MOTPIOHKUX JUTS BUPIIIICHHS MPAKTHYHUX MPOOJIEM B YMOBax ITU(PPOBOI TpaHChopMaItii
CYCIIBCTBA, 10 BOJHOYAC posmnpme KOJIO MOYKJIMBOCTEH OpraHi3aiii m3HaBaJbHOI JisSUIbHOCTI YYHIB Ta BCTa-
HOBJICHHS] MIJKIIPEIMETHHUX 3B'A3KiB TMPUPOXHAYHIX JTUCHHUIUTIH 3 BAKOPUCTAHHIM Cy4acHHX I_[I/I(i)pOBI/IX TEXHOJIOTI !
HaBYaHH:. BukopucTaHHs un(prBHx BUMIPIOBATBHUX an/mamB Ta 00poOKa pe3ysIbTaTiB BUMIPIOBaHb 3a JIOIIOMO-
rOI0 IPOrPAaMHHUX 3aC00iB B PEKUMI PEaIbHOTO Yacy J03BOJISIE 3AICHIOBATH 3aHSTTS SKCIIEPUMECHTAIBHIX JaHUX Ta
iXxHIO o6po61<y JIOCUTB HIBHJIKO Ta 3 BEJIMKOK TOYHICTIO, KCIICPUMEHT CTA€ 3aXOIUTIOKUHM LS YUHIB, aKTHBisy}oqn
IXHIO Mi3HABATIBbHY JisUTbHICTE. YIIPOBAIXKESHHS ITijl 4ac opramsaun SKCTIEPUMEHTATOPCHKOT AiSTTBHOCTI YUHI cydac-
HUX NUPPOBUX KOMILUICKCIB € HaraJIbHOIO HOTpe6OI0 MOJIEPHI3allii HAaBYAIFHOTO ()i3UYHOTO EKCIIEPUMEHTY 1 PO3-
POOJICHHS MPaKTHKO-OPIEHTOBAaHHX 3aBIaHb IHTETPOBAHOTO MIPHPOIHUYOTO 3MICTY 3 BHKOPHCTAHHSIM MOKITHBOCTEH
nr¢poBoi madopatopii Vernier € mepCrEeKTHBOIO HAIIUX MOJATBITNX JOCTIIKESHb.

Buxopucmana nimepamypa:
1. MinicTepcTBO OCBiTH 1 Hayku Ykpainu. HaBuanbni nporpamu uist 8—9 kiaciB 3 Horu0IeHUM BUBUECHHSIM OKPEMUX HPEIMETiB
3a HOBUM JlepkaBHIM cTaHIapToM 6a30B01 1 MOBHOI 3araiubHoi cepentboi ocBith. ®izuka. URL : https://mon.gov.ua/storage/app/
media/zagalna%?20serednya/programy-5-9-klas/fizikal.pdf
Cuportiok B. JI. ®izuka: miipyd. 1uist 8-ro KJI. 3aKIL. 3ar. cepeil. ocBiTH / 2-re Buj., nepepodi. Kuis : 'enesa, 2021. 192 c.
Yepenuuk J[. C. MeTonuka mpoBeAeHHs eKCIEPUMEHTY 3 BHKOPHCTaHHAM IU(pOoBOT Taboparopii mpy HaBYaHHI iHTETPOBAHOTO
kypey “Tlpuponunuux Hayk”. Haykosi sanucku. LlenmpanbHOyKpaincbkoeo 0epiucagro2o nedazo2iuno2o yHigepcumenty iMeHi
B. Bunnuuenka. Cepia : “Iledaeociuni nayku”, 2021. (198). C. 257-262.
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Podoprygora N., Cherednyk D. Development of educational and cognitive competence of students in the process
of performing practice-oriented tasks in physics in the Vernier Digital Laboratory

The article is devoted to the educational and cognitive competence of students of general secondary education institutions
in Ukraine, in the process of performing practice-oriented tasks in physics. The methodical work of the authors is presented
regarding the organization and implementation of a cycle of research activities and the development of students' general edu-
cation skills in the process of setting experimental tasks in physics: research on the process of freezing water; study of the ice
thawing process.

For various reasons, students' interest in studying physics is constantly decreasing. Therefore, the teacher must actively
introduce into the educational process methods that will constantly increase the curiosity of students, maintain their interest
and activity not just in one lesson, but throughout the study of the entire topic, the entire course of physics. It has been proven
that the application of practice-oriented tasks in the educational process ensures the formation of deeper theoretical knowledge
and practical experience of their use in explaining natural phenomena, and the preparation of students for practical activities.

Laboratory equipment includes simple digital measuring devices: an analog-to-digital converter with a Vernier LabQuest
data processing screen, a Vernier stainless steel temperature sensor, and the author's home-made equipment: test tube PH —
16x150 mm, measuring cylinder for 10 ml, sodium chloride (NaCl), commonly known as salt, a laboratory tripod with a holder
or a foot (the test tube is immovably fixed in the foot), ice, tap water, a 400 ml measuring cup, a porcelain spoon (for pouring
loose substances), a 15x4 mm glass stick (used during the experiment), which enables the implementation of the proposed tasks
in the educational physical experiment.

The results of measurements of physical studies are displayed on the screen of the digital unit and, thanks to the use of wire-
less technologies, are transmitted to the screen of a computer, tablet or smartphone. The processing of measurement results
and their visualization (graphs, tables) were carried out using specialized software, which also enables the teacher to conduct
educational research, observe and, if necessary, correct the student's research work.

Key words: educational and cognitive competence of students, educational physical experiment, practical-oriented tasks
in physics, Vernier Digital Laboratory.
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OPTAHM3AILISA CAMOCTIHHOI POBOTHU CTYJAEHTIB TEXHIYHOT'O YHIBEPCUTETY
IPA BUBYEHHI BUIIIOI MATEMATHUKH

Y emammi noxazano, wo peanizayisn y HaguanbHOMy npoyeci camocmitinoi pobomu, ska Mae meopuy cKiadogy, npuzgooums
00 nioBUWeHHSs Y CHIYOeHmI8 MOMUBAYii 00 HAGUAHHS BUWOI MaAMeMAMUKY, AKMUBI3AYil 3aC60EHHS MA 3AKPINIEHHS OMPUMA-
HUX 3HAHb, HAOYMMA 6MiHb MA HABUYOK X NPOpecilino20 NPAKMUUHO20 3ACHOCY8AHHSL.

Y cmammi noxasarno snauywicme no3aayoumoproi camocmiinoi pobomu cmyoeHmie , a maxoxie 0CHO8HI Memoou ma gop-
Mu opeanizayii d0ano2o sudy pobomu.

Tocunoemvbes akmugizayis camoocsimu cnyOeHmis, momy 0coonusa ysaza NpUdilaemucs po3pooyi HABUAIbHO-MeMOo-
OUYHUX PecypciB, OPIEHMOBAHUX HA NIOMPUMKY CAMOCHMIUHOI podomu cmyoeHmis, MOOYIbHIU N0OY008i 0C8IMHLO2O NPoYecy
ma ocHaujeHHio OUOGKMUYHUMY Mamepiaramuy. Y cmammi 00TPpYHMOBAHO KePi8HY Ma CNPAMOBYIOUY PONb MEMOOUUHUX NOCIO-
HUKI6 0151 NIOGUUWeHHS eheKMUBHOCI CAMOCMITIHOL poOOmu cnyOeHmig.

Posenanymi numarnns ujo0o ymos egpekmuenocmi i 3a0au opeanizayii camocmitinoi pobomu cnydenmis mexHiuHo2o yHieep-
cumemy npu BUBYEHHI BUUOI MAMEMAMUKU.

3 memoto gusuenHs pori camocmitiHoi pobomu npu 8UBYEHHT BUUJOT MameMamuKy y MexHiYHoMY YHigepcumemi Hamu npo-
B00UNIOCHL ONUMYBANHSL CEPe) CIYOEHMIE NepuLo20 Mma Opy2020 Kypcie npuiadodydisnozo gaxyrvmeny Kuigcbko2o nonimexmiy-
Hoeo incmumymy imeni leopsa Cikopcbkozo. Ak nokazano ankemy@ants, OCHOGHUMU RPUHUHAMU MPYOHOWIE HABYAHHSL CTYOEH-
MU HA3UBAIOMb CKAAOHUL MA 00 €EMHULL Mamepiai ma HeOOCMAmHIll 4ac Ha NIO20MOBKY.

Boownouac maxi npuuunu, aK HeBMIHHA CUCEMAMU3Y8AmMU HAGUATLHUL Mamepian, 8i0CYMHICMb HABUYOK CAMOCTIUHOT
pobomu 3 rimepamypoio Oilbwichs cmyoenmia e gsascaroms eazomumu. Hasimv na opyeomy kypci cmyodenmu ne nos ‘sa3yiomo
VCRIWHICMb 3 pIGHEM CHOPMOBAHOCHI HABYATILHUX 6MIHb MA OpeaHizayiero 8nacHoi disnvrocmi. Tomy HeobXiOHa yinecnpsamo-
6ana poboma 3 opmysaHHs NPULOMIE HABUANLHOL OIATLHOCMI 3 OPeaHI3aAYil caMOCMIIHOT pobOmu.

Kntouoei cnoea: cmyodenmu, 8uya Mmamemamuxa, GHKemMy8anHs;, 8UOU camocmilinoi pobomsl, popmu u mMemoou opeanusa-
yii, echexkmueHicmv, KOHMPOb.

VY cyyacHUX yMOBax, KOJH 3pOCTa€ MOMUT Ha (haXiBIIiB, 3MaTHUX O TBOPUOI MisIBHOCTI, 10 HECTAHAAPTHOIO
MUCJIEHHS, SIKi BMIIOTb OPIEHTYBATUCS B MOTOLI 1H(pOpMaIii, 110 Aeani 3pocTae, Ta 00upaTH ONTHUMAaJbHI CIOCOOH
PO3B’sI3aHHSI MUTaHb 1 MPOOJIEM, 110 MOCTAIOTh Mepe] HUMH, 0COOIMBOI 3HaYYLI0CTI HA0yBae PO3BUTOK CaMOCTIH-
HocTi. CaMOCTIHHICTD — IIe 37aTHICTh OCOOMCTOCTI JI0 MisTIBHOCTI, 3/1MCHIOBaHOI 0e3 BTpydYaHHs 3 OOKY, TOOTO
3JIATHICTH JIIOMUHU 0€3 CTOPOHHBOT JOIIOMOTH CTABUTH IIiJIi, MACIIHTH, JIISATH, OPIEHTYBATUCS B CHTYAITil.
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