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HABYAJIbHA «MACTKA» IK METOAWYHWIA NPUAOM
AKTMBI3ALIi PO3YMOBOI IANbHOCTI 300EYBAUYIB
OCBITU

CraTtTs npucBsuYeHa JIOCHKEHHIO IpOoOJIeMH aKTUBI3alii po3yMOBOi JISIIbHOCTI 3700yBayiB
OCBITM 4Yepe3 BHUKOPUCTAaHHS MNPOOJEMHUX 3aBJaHb, 110 MICTATh MOMMJIKM Ta MHPOTHPIYYS.
PosrnsiHyTO npukiany, mo JarTh M1ICTaBU YUYUTEII0 CaMOCTIHHO BapiloBaTH PIBEHb CKIIAJHOCTI
Ta GopMH MoJ1a4yl MaTepiany 3 ypaxyBaHHSIM IHIUBIIYAIBHUX 0COOIMBOCTEH 3100yBaviB OCBITH.
Poskputo MoxkmmBOCTI (OopMyBaHHS KOMIIETEHTHOCTEW IS TOJOJAHHA IIaOJOHHUX
QITOPUTMIYHUX MIIXO/IIB O BUPILIEHHS (I3UYHOT 3a1a4l.

KuouoBi ciioBa: nasuanvhuii npoyec, mMemoouyHuil nputiom, po3ymosa OisbHICMb,
AKMUGHiCMb, 3aNUMAanHA, MOMUEBOBAHICMb.

BcTyn

dopMyBaHHSI HABUYOK CBIJOMOTO Ta KOMILUIEKCHOTO 3aCTOCYBaHHS 3HaHb €
3alOPYKOI0 Pe3yJIbTAaTUBHOCTI HABYAHHS Ta MOJIMBOCTI, BIAMOBITHO, OTPUMAaHHS
Brcokoro KK/ ocBiTHBOI IisIIBHOCTI.

3azHayeHa npobiieMa He € HOBOW. MDK TUM 13 IUIMHOM dYacy Ta 3
ypaxyBaHHSIM JMHAMIKH OCBITHBOT'O MPOIECY B3araji, BOHAa BUMarae BUHAWICHHS,
ampoOairii Ta BIOPOBAHKEHHS HOBUX a00 BJIOCKOHAJICHHS W 3MIHHM BXXE€ BITOMHUX
METO/I1B Ta MPUHOMIB HABYAHHS.

JlocBig poOOTH CBITYUTH IPO TE, IO OAHUM 13 BAAJIUX CyYaCHUX MPUAOMIB
aKTHUBI3AIlll TISUIBHOCTI 3100yBaviB OCBITH € HaBYaJIbHA «MacTkay. ToMy 3a MeTy
CTaTTl CTaBUMO PO3KPUTTS TIOHATTS HAaBYAIBHOI «IACTKW» Ta TMOJaHHA Ha
MPUKIaJAaX MOXKIMBOI YMOBHOT iX Ki1acudikarii.

OcHoBHa YacTuHa

HaBuanpHa «macTka» Moxke OynM BU3HAUEHA SIK HABMHUCHO CTBOpPEHA
CUTYyallisl, 110 HaTsIKae€ Ha 3a3Jalierib XUOHUN HUISIX BUPIMICHHS MpoOjieMu Ta
OTPUMAaHHS MPABUIBHOTO pe3yinbTaTy. OJHIEI0 13 MOXIHUBHX OCHOB JIS TaKoi
kinacudikaiii MoXXe CTaTH CHUCTeMa BIIOMUX 0a30BUX METOIB Ta MPUMOMIB
HaBYaHHS (DI3UIIL

DOI: https://doi.org/10.31865/2413-26672415-3079122022261633 127



ISSN 24132667 (Print), ISSN 24153079 (Online)

HaiinmomupeHiow € «macTka» Ha OCHOBI MOMUJIKM (HaBMHUCHOi). Tak mif
yac OTpUMaHHS pO3pPaxyHKOBOi (opMynu [0 3ajayi, SKy IMOSICHIOE BYMTEIb,
«BUMAJKOBO» Ha TMEBHOMY €Tall TMO3HA4YeHHsS JeAKuX (I3UYHUX BEIMYHUH
3aiiMaloTh MOMIJIKOBE Micile abo B3arajii BTpadaroThCs, TO1 KiHIEBa (popmMyra
MOJKE MO/IaBaTUCS SIK 3 MOMMJIKOIO TaK 1 06e3 Hei. [Ipu nboMy mojanbiiie 3aBIaHHs
MOJKE MOJSATaTH Y MOUTYKY TOMUJIKH.

Hanpuknao: Tlpu BUBYEH1 ra30BUX 3aKOHIB, 110 OTPUMYIOTHCS Ha OCHOBI
piBHsAHHS MenneneeBa-Knaneitpona pV=mRT/M, mnincyMKoBa TaOJUIs MOXKeE
BUIISIIATH NMPUOAU3HO Tak: 3Binku m= pVR /(MT) abo m= pVM / T — maca
PEUYOBUHH Y TIOCYAUHI.

AGO CTBOpEHHSI Ha OCHOBI «IIPaBUJILHOTO» TOSICHEHHS HOBOTO Marepiaiy
M1CYMKOBOT «IIOMUJIKOBO1» TaOIMIIL.

Hapuxnao:
CTAJINM
MAPAMETP MMPOLEC 3AKOH DOOPMYIJIA
T - Temnieparypa 130TEpMIYHHM boitns-Mapiorra | p; V= p,V>
P -00’em 1300apuyHui I'eii-JIroccaka V,/V,=T,/T,
V - THCK 130XOpUYHUN [Tapss P,/T,=P,/T,

CTBOpeHHS HaBYAJIbHOI «IMaCTKW» TaKOXX MOXKE€ BiAOyBaTHcs uepe3
HNOPYIICHHS JIOTTYHOCTI.

Hanpuknao, npu posrasiai Il 3akony Heiotona. flka 3 HaBeneHux Gopmyn €
npaBuibHOW a=F/m uu F=ma ?

A) IlpruuuHOIO 3MIHM PyXy € B3a€MOJIs, a OT’KE — CHJIA, 30BHIIIHINA BIUIUB,
K BUMIpIOBAHa XapakTepUCTHKa. Maca » B3araji >KOJHUM YHHOM Yy KJIACUYHIN
MEXaHiI[l He 3aJIeKUTh Bl MPUCKOPEHHS 1 € cTayno BenuunHor. OTxke, cuia Ta
Maca BHCTYNAalOTh HE3QJICKHUMH IMapaMeTpaMu, a IPUCKOPEHHS — 3aJIEKHOIO
BeIU4MHOW0. Tomy, nepiunii Bupa3 € JIOTIUHIIINUM HIXK APYTH.

B) s 3MiHM MIBUAKOCTI TUIa OUIBIIOT Macu Tpeda JOKIACTH OUIbIY CUTY
Ta 1100 TIO MIBUIIE 3MIHWJIO MIBUAKICTH (HA0Y10 OUTBIIIOTO MIPUCKOPEHHS) Tpeda
TaKOX JIOKJIACTU OuTbIy cuity. OTxKe, TOTTYHIIIUN ApYTUid BUpa3?

HaBenenuii mnpukian gae MiACTaBU CTBEPAXKYBAaTH, IO JJsi PO3YMIHHSA
(GI3MYHUX TPOIECiB, IO BiIOYBalOTbCS HABKOJIO MPUHIMUIIOBO BAXKJIUBUM €
(dhopMyBaHHS 37aTHOCTI B YYHIB BCTaHOBJIOBATH JIOTIYHI MPUYUHHO-HACIIIKOBI
3B’ SI3KU.

Jlist 3aKkpiluieHHsT BUBYEHOro a0 TMEPBUHHOIO 3aCTOCYBaHHS Marepiany
CTalOTh B HAroJll AKICHI 3aJadyil. BOHM TaKoX MOXXYTh MICTUTH «IPOBOKAIIIIOY»
(HaBMUCHY TOMUIIKY) Y (hOpMYITIOBaHHI.

Hanpuknao: Tlpu BUBUYEHHI KUMIHHS JOpPEYHOIO Oyje Taka sIKiCHa 3ajava.
3pocTtaHHs 00’eMy OyJIbOAIIKKU TPU KUIIHHI CYNPOBOXKYETHCS 3pDOCTAHHSAM THCKY
y Hiil. Ile cynepeunts 3akony boiins-Mapiorrta. Sk nosicHUTH siBUILE?
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AG0 Hanpuxnao: CynyTHuk 3emiii poOuth mepruii oo6ept 3a 1 rox 40
XBWIMH, a Apyruit 3a aume 100 xBuiauH. SIK MOXKHA MOSICHUTH NPHUYMHY I[HOTO
ABUIIA?

['oToBUH pO3B’SI30K 13 «MACTKOKO» MOKe OyTH 3amporoOHOBAaHUN s
camocTiiiHoro posrisay. [lomanmpmuii po3risia 3aaadl Ta BUKPUTTS «IACTKU» €
MOKa3HUKOM SIKOCT1 MTPOBEJICHHS CaMOCTIHHOI IsIbHOCTI 3400yBaviB ocBiTH. [Ipu
IbOMY BapTO 3a3HAYMUTH, IO IHJUKATOPOM SIKOCTI OIpaIOBaHHS HAaJlaHOi
iHopMaIlii € HasIBHICTh MUTAaHb Ta / 800 BUCIOBIIOBAHHS BJIACHOI MO3UIIIT (TyMOK)
CTOCOBHO 3ajayi Ta ii 3ampomnoHOBaHOro pimeHHs. [lpu npomy ciif 3BepHYTH
yBary Ha MOXJIMBICTh YCKJIQJJHEHHS 3aBIaHHS yepe3 3MiHy Horo ¢hopMysIroBaHHS
Hanpukiaa: «llepeBiputu mnpaBuiibHICTH». [IOpIBHSHO BiJ MONEPEIHBOTO TaKe
dbopmyIIIOBaHHS BIIPI3HIETHCA THUM, 110 HEBIIOMO YW € HACIpaB[i MOMUJIKA, YU 1i
HEMae Ta CKUIBKM caMeé TUX T[OMUJIOK €. Taky [acTKy JOUUIbHIIIE
BUKOPUCTOBYBAaTH JUIsl HaBYaHHs 3700yBayiB, M0 MalOTh BUCOKUWA pIBEHb
HaBYAJIBHUX JOCSATHEHb a00 JJI CTY/ICHTIB y 3aKjaJaX BUIOT OCBITH.

Hanpuknao: BuzHauutu Macy pedyoBHHM (BBaXkalTe ii 1/1eaJJbHUM razom),
10 3HAXOAMUTHCS M1 MOopIIHeM (1 JIITp BYTJIEKHCIIOTO ra3y 3a HOpMaJbHUX YMOB).

Macy pe4oBMHM MOXKHa 3HAWTH CKOPUCTABIIUCH PIBHSAHHSA MeHeneeBa-
Knanetipona:  pV=mRT/M, 3Bigxku m= pVR /(MT) — «nomuiakoBa» maca
PEUYOBHHH.
3a yMOBOIO:

06’em V=1 11= 10" ’,

Temmeparypa t=27 °C (a6o T=27+273=300 K) ta Tck p=10° ITa.
mossipHa Maca CO, nopisrioe M=12+16%2=44 r/mons=44*10" Kr/Moib.
yHiBepcalibHa ra3ona ctaia R=8,31 JIx/(xkr*K).

Jlani MOXJIHBI, MPUHAWMHI, J1Ba MIX0U (Ha BUOIP YUUTEI):

1 — xopucTyeEMOCS IPABIIIBLHOIO (POPMYIIOIO 171l OOUMCIECHHS Pe3yJIbTaTy:
Toxni, m=10° * 10™ *44*107 / 8,31*300 =~ 0,01765 (xr) = 17,65 (T).

2 — KOpUCTyeMOCs XUOHOIO (POPMYII0T0 JyIsi OOUUCIICHHSI PE3yJIbTATY:
Toxni, m=10° * 107 *8,31/ 44*10 *300 = 629,546 (kr) =~ 629,55 (xT).
Opnak, niTpoBa 0aHKa 3 BYIJIEKMCIMM ra30M HE MOXKE MaTu Macy OJIU3bKO

630 kr. Tomy, HaBeAeHUI MPUKIAJ MEPEKOHYE y HEOOXiAHOCTI (HOpMYBAaHHS B
YUHIB 3BHYKHM HaMaraTHCs 3a JIOINOMOIOI0 JIOTTYHUX YMOBHUBOJIIB TEPEBIPITU
pe3yibTaT Ha IOCTOBIPHICT.

KnacuyHoto «macTkoo» MOXYThb OyTH 3aBAaHHS W00 BCTAHOBJIEHHS
3QJICKHOCT] PI3HUX XapaKTePUCTHK PEYOBUHM ab0 MpWIaaiB Bl OJHIET 3
BHUMIpPIOBaHUX.

Hanpuknao, BuU3HaYEHHS 3aJI€KHOCTI:

A) omopy ab0o MUTOMOTO ONOPY BiJl CUJIM CTPYMY Ta HAINPYTH, 110 HATAKAE
y TIOIIYKY BIAMOBII HA BUKOPUCTAaHHS 3akoHY OMa Ta CIpsIMOBYE IYMKY XHOHUM
UTSIXOM;
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B) emHOCTI KOHJIEHCATOPA B/l HANPYTHU Ta 3apsAy, 10 KOXKHOI 3 IKUX TaKOX
NEepIIOYeproB0 BUHUKAE OakKaHHS LI0JI0 BUKOPHUCTAHHS XUOHOI GopMynu s
BIJIITOBII.

3aBgaHHS 3 HEJOCTAaTHIMU JaHMMHU B YMOBI HalUIeHI Ha (QOpMyBaHHS
KOMIIJIEKCHOTO OayeHHsl MOCTaBiIeHOi MpoOsieMu Ta HAOYTTS KOMIIETEHTHOCTEH
JUTSL 3IaTHOCTI PI3HOOIYHOTO 11 BUPIIIEHHS.

Hanpuxnao: 3anpornoHyBaTH  KUIbKa  CMOCOOIB  MpSMOTO  Ta
OMOCEPEIKOBAHOTO BHU3HAYEHHA 00’eMy TBepaux Tl Ta piauH. llpu upomy
nopeuyHuM Oyje MaTH Ha yBasil 3anmuTaHHs Oe3 BiamoBini: «Yu MokHa B3araii
BU3HAUYUTH O0’€M TBEpPAOro TuIa HpsIMUM crocobom?». Came BOHO HaJacCTh
MOXJIMBICTb BYHUTENI0 BCTAHOBUTH TJIUMOMHY Ta pi3HOOIYHICTh Y MiIX0Jax
3100yBaviB OCBITH JIO MOIITYKY BiJIIOBIICH.

[TacTkoro Moke OyTH 3ajadya Ha OCHOBI EKCIEPUMEHTY abo rpadiyHOi
iHbopMaIlii.

Hanpuknao: SIxy makcuManbHy poOOTY MOKE€ BUKOHATU CUJa TSHKIHHS, 10
Jll€ Ha KOKHY 3 TBapUH (Macu TBapWH BBaXKailTe piBHUMHM 10 2 Kr)? BusHaurte sk
BIJIPI3HAIOTHCS MOTEHIIATbHI €HEPrii B3aEMHOT'O PO3TAIIyBAHHS KOXHOI 3 TBapUH

BITHOCHO 1HIIIO].
d
>— 170 cm 130

*" d

ITacTkOI0 TaKOX MOXKE BHUCTYIIATU CKCIICPUMCHTAJIbHA 3a/1d4a.

Hanpuxnao: Onieenb, MO CTOITh MNEPHEHIUKYISIPHO HA CTOJI, MOYHUHAE
nagatu. Moro TOJIOKeHHs MOKa3aHi pi3HUMH KosibopaMu. OJiBellb OCBITICHUU
TOYKOBUM JDKepesioM cBiTiia. OgHOYACHO 3 MaAiHHAM JOCHIIHUK (PIKCY€E TIHI BiJl
OJIBI. YK MpaBUILHUNA MaJIOHOK MOJAaB JAOCIITHUK IS TiepeBipku? Sxoro Oyae
MiHIMaJIbHA TiHB? YW OHO3HAYHOIO € BIAIIOBIIL?
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Bbynb-sika mpukiajHa 3ajiadya € CBOEPIIHOIO MACTKOIO, 00 3a CBOEIO CYTTIO
BHUMAarae iHTerpauii 3HaHb 3 pi3HUX HaBYAIbHUX JUCHUILTIH.

Hanpuknao: BuzHaute, Ky CyMy KOIITIB 32 MICAIlb (PiK) BUTPATUTH POJAUHA
JapeMHO, SIKILO XTOCh Oyje 1o/Hs 3a0yBaTh BUMKHYTH Ha 1 TOAMHY CBITHJIBHUK
Ha 4 naMrodku notyxHicTio 60 BT Ta Tenesizop notyxHictio 150 Br.

OxkpeMUM BHJIOM HaBYaJIbHOI MAaCTKH MOXKe OyTu OararoetanmHa ¢izvyHa
3ajlaya MIABUIIEHOI CKIAJAHOCTI. 3a3BH4ail, y TaKuUX 3aJayaX BUMAaraeTbcs
BU3HAYEHHS BEJIMKOI KUIBKOCTI BEJIMYUH 332 YMOBH JyK€ OOMEXKEHO1 KIJIbKOCTI
3aJ1aHUX.

Hanpuxnao: Tino xumymn mix kyrom 20° 10 ropusoHTy 3i mBuakicTio 12
M/c 3 BUCOTU 15 M. T110 pyXa€eThCs y MOl CUIIH TSKIHHSL.

A) BusHauuTH A4 TUIA BUCOTY MIAHSATTS, AAJIBbHICTh MOJBOTY, IMIBUAKICTH
y MOMEHT NaJIHHS, KPUBU3HY TPAEKTOPIi y BEPXHIM TOUI, HUISAX, AKUH MPOUILIO
T1JI10, IEPEMIIICHHS BiJl MAKCUMAJIbHOI BUCOTH Ta 3arajibHe MepeMillieHHS.

B) 3anucaru piBHSAHHS pyXy, HIBUAKOCTI Ta TPAEKTOPII.

C) IlobynyBatu rtpadiku 3aqeKHOCTI IMIBHUAKOCTI, MOIYJIS IIBUJKOCTI,
BEPTUKAJIBHOI Ta TOPU3OHTAIBHOI KOOPAMHATH B 4Yacy, a TakKoxX TIpadik
TPaEKTOPIi 3a BECh Yac pyxy.

Bapro npu 1npomy 3ayBaxuTH, IO HasBHICTh (BIICYTHICTH) B YMOBI
cynpoBigHOi rpadiyHoi iHGoOpMalll Mae 3aJUIIUTHCS Ha BUOIp YyUYUTENs:
Bi3yalizallisi YMOBHU TEKCTOBOI (I3MYHOI 3a7aui Ta rpadiyHe BIATBOPEHHS €
OKPEMHM €TaroM ii BUPIIECHHS.

He MeHII ycHINIHOIO «IAcTKOIO» JJis CTaHE HaBMHUCHA OOIPBaHICTh JEKIii
Yy PO3MOBiJII HA TIEBHOMY 3allUTaHH1 (MOXJIMBO, HE JO0 KIHIIS BHUPIIICHOMY), aje,
pa3oM 13 TUM, 3 MOJANbBIIUM «HETOBEPHEHHAM)» 10 HHOTO Micias nepepBu. Takuii
MIX1 9iTKO BU3HAYATUME CBITOMUM MIJIX1J1 10 OTPUMAaHHS OCBITH: 3alliKaBJICHICTh
TEMOIO PO3MOBHU Ta PO3TJISAYBAaHUMU MUTAHHSIMHU BUKpUE ceOe uepe3 HaraayBaHHs
PO HEOOXITHICTH MOAANBIIOTO PO3TIISAY «IIEPEPBAHOT0» MUTAHHS.

MeTonyHa MOMUJIKA SIK HaBYAJIbHA «IIacTKa» CTaHE B HAroJll mpu poOoTi 3i
cTyneHTamMu (MailOytHiMu yuutensmMu ¢i3uku). Tak, wanpuxnad, min dac
BHUBYEHHS METOJ[IB Ta MPUIOMIB HaBYaHHS MOJAHHS JOMAIIHBOTO 3aBIaHHS MOXKHA
3aMpONOHYBATH Y BUIJIANI TakKoro ciaiay (AWB. MNPUKIAIA HUXKYE) Ta
3aMpONOHYBAaTU JAaTH METOJIUYHY OLIHKY.
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Tak Ha mepiioMy cinaiii oro ocHoBa (KapTHHKA) Ta 3allpONOHOBAaHA 3a7a4a
3a TEMaTUKOIO 30BCIM HE BIMOBIAAIOTh OJHA OAHIN. [[71s1 OUIBIIOr0 KOHTPACTY Ta
3BYKCHHSI MOKJIMBOCTEH IJISl MOIIYKY «ITaCTKW» MO>KHAa HABECTH TUIAH-KOHCTICKT
YpOKy, 10 a00pe po3poOJieHHi, HArojOCUTH Ha BUBAXKEHOMY YCKJIaJHEHHI
migiopaHux 3a1ad 1 T. 1H. (a0 BIIBOJIKTH yBary).

Ha npyromy — mogana ximacudikaiiss MEXaHIYHOTO pPyXy 3a (PopMoOro
TPAEKTOPIi Ta XapakTEPOM 3MIHU MIBUAKOCTI € MEPEIUIYTaHOK Ta 3MIIIAHO0, 110
HE € MPUITYCTUMHM.

BUCHOBKM

Ha ocHOBI BuIlle 3a3HAYEHOr0 MOKHA 3pOOUTH BHUCHOBOK, 1[0 HaBYaJIbHA
«IIacTKa»:

— 3JaTHa poOWTH BaroMuii BHECOK y CB1JIOME HaBYaHHS 37100yBadiB OCBITH
3 QI3UKH;

— 3 METOAWYHOI TOYKH 30py € BHUIPABAAHOI JUISI BHKOPHUCTAHHS Y
HaBYAJIbHOMY IPOIIEC] Y 3aKjIalaX OCBITH PI3HUX PIBHIB,;

— PO3KpHBAE€ MOMKIMBOCTI YUHUTEIIO JUIS IIMPOKOTO BapifOBaHHS 3aJICKHO
BiJl ITUJAKTUYHOI METH, PiBHA C(HOPMOBAHOCTI 0A30BHX 3HAaHb YYHIB Ta HAOyTTs
HMMH BIJIOBITHUX KOMIIETEHTHOCTEN;

— 3J1aTHA 3a0€3MEeUYUTH MOXKJIMBICTh YPI3HOMAHITHIOBATH 3aBAaHHS ITiJ 4ac
pobotn 31 3m00yBayaMu OCBITH, 1[0 MAalOTh BHCOKHH pPIBEHb HaBUYaJbHUX
JOCSITHEHb Ta 3 001apOBaHUM YYHSMH;

— BHUMAara€ akTUBHOCTI ¥ BHUHAXIIJIMBOCTI BiJ YYHUTENS, a TaKOX MOro
CaMOBJIOCKOHAJICHHS.
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3azHayeHa TeMa HE € OCTaTOYHO MJOCHIPKEHOI0, BHUMAara€e IMoAaJIbLIIoro
HIUTBHIIIOTO PO3TJISIAY B MPOEKI(i Ha OCOOJMBOCTI BHBUEHHS TMEBHUX TeM abo
po3auTiB  (GI3UKM  AK 3araJilbHOOCBITHBOI HABYaJbHOI JUCHUILIIHU. Tomy
MEPCIeKTUBU TONAJBIINX PO3BLIOK JOIUIBHO 30pPIEHTYBAaTH B  HAMPIMKY
BU3HAYEHHS TE€M Ta PO3JUIIB (DI3UKU SIK1 MepIl 3a BCe NOTPEOYIOTh BUKOPUCTAHHS
TaKkoro METOJY 3 METOI TIJHATTS pPIBHSA 3allKaBICHOCTI MaTepiajoM Ta
BMOTHBOBAHOCTI 3/100yBayiB OCBITH.
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Training trap as a methodical method of activating mental
activities of educators

The article is devoted to the study of the problem of activating the mental
activity of students through the use of problematic tasks that contain errors and
contradictions. Examples are given that give teachers a reason to independently
vary the level of complexity and forms of presentation of the material, taking into
account the individual characteristics of students. Possibilities of formation of
competences for overcoming of standard algorithmic approaches to the decision of
a physical problem are proved.

Keywords: educational process, methodical reception, mental activity,
activity, questions, motivation.
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