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AnHotanmum: CraTbd COAEPKUT AaHAIW3 I[EJAarorMuyeckoro -JKCHEpUMEHTa, Trjae Obul
YCTAHOBJIEH YPOBEHb (POPMUPOBAHMSI KPUTUUECKOTO MBIIIICHUS YJalIUXCs, a TaKKe MPUBOJIUTCS
OIMCAaHNE HEKOTOPBIX IPUEMOB U CTPATErnii, KOTOPbIE MOT'YT OBITh IPUMEHEHBI HAa YPOKaX XUMMUHU.

[TpuHIMNHManbHBIE H3MEHEHUs, KOTOPhIM MOJBEPIIach 3KOHOMHUKA M OOIIECTBO, 3aTPOHYIIH
cucteMy obOpazoBanus Kaszaxcrana, kortopas TpeOoBasia npoBeneHust pedopM. JlanHbie pedopMbl
HaIpaBJIeHbl HA MOJIEPHU3ALMIO0 00pa30BaHus, B pe3yJbTaTe KOTOPOU BCE 3BEHBSI 00pa30oBaTENbHOMN
cUCTeMbl OyIyT COOTBETCTBOBAaTh COBPEMEHHBIM TpeOoBaHUAM oOmectBa. HoBble pedopmbl
IPEANOJaraT MOJTHOLIEHHOE Pa3BUTHE JIUYHOCTH, KOTOPOE 3aKJII0YAETCsl B TOM, YTOOBI BHIITY CKHUK
IIKOJBI HE TOJIBKO BJajell HAaOOpOM MpEeAMETHBIX 3HaHWH, HO W MOI IPUMEHHUTH MOJy4YEHHbIE
3HaHUS B pPEaJIbHON JKU3HU, A TAaKXKe BBIMTYCKHHUK JIOJDKEH UMETh HAaBBIKM caM000pa30BaHus, HAbop
Hau0Ooee Ba)KHBIX KOMIIETEHTHOCTEN M MOTHUBALIMIO, HAIIPABJIECHHYIO HA IIOCTOSHHOE MPOI0JKEHUE
o0y4deHHUSI.

Jlis ocylecTBiIeHUs JaHHBIX peopM HE0OXO0ANMO U3MEHEHHE MO3UIMK o0ydatomierocs. Jlus
MOJEpHU3AIMK 00pa30BaHUSl HYKHO pealM30BaTh Iepexoa oOydarolierocs M3 MacCHBHOTO
00bEKTa, BBHINOJIHIIOMErO MpU OOyYEHHH JIMIIb BOCHPOM3BOAUTENBHYIO (DYHKINIO, B aKTHBHBIHI
00BEKT y4eOHOro nmporecca, KOTOpbli MOKET MBICIUTh KPUTUUYECKU U TBOPUECKH.

UYroObl peanu3oBaThb Bce TpeOOBaHMS, IPEABABIAEMbIE BBIIYCKHUKAM, HCIOJIb3YIOTCA
IOAXOZbl, OCHOBAHHBIE HA TEOPUU KOHCTPYKTHBHM3Ma, CYIIHOCTh KOTOPOH 3aKIH0YaeTCA B TOM, YTO
YCHEIIHOMY YCBOGHMIO 3HAaHUH CIIOCOOCTBYET JIMIIb T€ 3HAHUS, KOTOPbIE CKOHCTPYH POBAHbI CAMUM
cyObekToM oOydeHus. K TakuM moaxojamM MOKHO OTHECTH TEXHOJIOTMIO Pa3BUTUS KPUTUYECKOIO
MBILUIEHNS, KOTOpas HaIpaBJieHAa HA CAMOCTOSATEIbHOE OLIEHOYHOE MBIIUIEHHE, Pa3BUBAOILEECS
IyTEM HaJIOKEHHUS NOJIy4YEHHbIX 3HaHUH Ha COOCTBEHHBIN JKU3HEHHBIN OMBIT.

IIpuoputetHoii  menpi0o  o0pa3oBaHHUS  SBISIETCS  €r0  JIMYHOCTHO-OPHUEHTHPOBAHHAs
HalpaBIEHHOCTh, TO3TOMY HEOOXOIUMO Pa3BUTHE KPUTHYECKOIO MBIIUIEHUS, KOTOpasl MO3BOJIET
HE TOJIBKO BJIAJIeTh HH(pOpPMaLMell, HO U aHAIW3UPOBAaTh, OLICHUBATh, MPUMEHATH ee. [Ipu n3ydeHuu
HOBOM MH(OpPMAaLMU YYEHUKU JOJDKHBI YyMETh CAMOCTOSITEIBHO JI€NaTh BBIBOABI O TOYHOCTH U
LIEHHOCTH 3TOH MHPOpMAILIHH.

Co3manuve ycnoBUI M MPUMEHEHHE pPA3IMYHBIX CPEACTB OOY4YEHMs, KOTOpbIE MOIYT
copMUpPOBAaTh KPUTHUECKOE MBIIIJICHUE YYalluXcsl SBISETCS OJHOM W3 OCHOBHBIX 3aJay
YCIIEITHOT'0 OCYIIECTBJICHUS MOJIEpHU3ALMU 00Pa30BaHUs, TOITOMY Ceiluac MHOTMMHU IearoraMu
¥ TICUXO0JIOTaMU NPOBOAUTCS TEOPETUKO-IMIUPUUYECKUI ITOUCK JJIs1 CO3JaHUS 3TUX YCIOBUH.

VUeHHKH AODKHBI CaMH CTaBUTh LEIM M BBIOpAaTh MYTH UX JOCTHKEHHs, HCIOJb30BATh
HOJTy4YEHHbIE B ILIKOJIE 3HAHUS B peajbHOM KU3HU, BBIXO/IS 32 PAaMKU y4eOHOTO0 mporiecca.

[lenarornyeckuii SKkCEpUMEHT ObLIT MPOBEJIEH C LEbI0 YIYUIICHUS] KPUTUYECKOT' O MBIIIIEHU S
HIKOJBHUKOB. B skcnmepumente npuHumanu ydyactue 10 ydeHukoB 10-ro kiacca OOBIYHOM
CpelHel HIKOJIBI B TeueHue 3-X MecsaneB. [legarornyeckuii 3KCNepUMEHT COCTOSIT U3 TPEX ITAIOB:
KOHCTaTUPYIOLIEro, (GOpMHUPYIOIIEro U KOHTPOIBHOTO. 3a BpeMs IPOBEEHUs IKCIIEpUMEHTa ObLIN
pa3paboTaHbl pa3lMyHbIE 3aJaHMs AJS KAKIOrO 3Tala, KOTOpBIE CIYKUIM AMATHOCTUYECKUM U
(GOpMHUPYIOIIM HHCTPYMEHTapHEM.

JUIs KOHCTaTHPYIOLIET0 3Tana 3KCIepUMEHTa ObUIM HCIOJIb30BAHbI 3aJaHUs, C MOMOIIbIO
KOTOPBIX MOXKHO YCTAaHOBHUTH HAYallbHBI ypOBEHb KOMIIOHEHTOB KPHUTHYECKOI'O MBIIUICHUS.



dopMupyromuUit 3Tall SKCIEPUMEHTa BKIIOYAET B ce0sl IPUEMBI U CTPATErny TEXHOJIOIUH pa3BUTHUS
KPUTUYECKOT O MBIIUIEHUS Yepe3 YTeHHE U NMUCbMO, KOTOphIE SABIAOTCSA 3()(PEKTUBHBIM CPEACTBOM
pa3BUTUS KpUTHUecKoro MmbinuieHus [1]. Ha xoHTponpHOM 3Tame crnocoObl AMAarHOCTUPOBAHUS
YPOBHEH KPUTHYECKOTO MBILIIEHUS OCTAJIMCh IPEKHUMHU, MEHSUIMCh JIMIIb COEPIKaHU 3aJaHuM.

Ha koHcTaTupyromieMm 3T1ane 5KCIEpUMEHTa Y4YEHMKaM ObUIM IPEUIOKEHBl pa3IMyYHbIE
3aJJaHus C LU ENbI0 IMarHOCTUKU YPOBHS Pa3BUTHUs KPUTUYECKOTO MBILIUIECHUS.

[lenpro KOHCTATUPYIOLIErO 3Tala 3KCIEPUMEHTA SBJISETCS ONPENEICHUE Ha4albHOIO yPOBHS
Pa3BUTHUS KPUTUUECKOTO MBIIUIEHHUS] Y YUEHUKOB B Ipoliecce 00y4eHus: XMMUU. B cooTBeTCTBHU C
LIEJIBIO BBIAEINAIOTCS OCHOBHBIE 33Jja4l KOHCTaTUPYIOILEro ATarna dKCIIepUMeEHTa:

1.0npenenuts ypoBEHb MOTHBALIMOHHOW TOTOBHOCTM ydalluxcsi K (OPMUPOBaHUIO
KPUTUYECKOI O MBILIJIEHUS B IPOL[ECCE U3YUEHUS XUMUU;

2.0npenenuTb KpUTEPUM U TI0Ka3aTelIM YPOBHSA Ppa3BUTHS KPUTUYECKOTO MBIIUICHUS
YUEHUKOB.

3.ITono6paTh AMArHOCTMYECKMH MaTepuall, C IOMOIIbI0 KOTOPOI'O MOXKHO OIpEIEIUTh
KayeCTBEHHbIE XapaKTEPUCTUKU, CBOMCTBEHHBIE KaXKIOMY U3 YPOBHEH KPUTHUECKOTO MbILIUIECHUS.

4. OnpenenuTs  HayaldbHBIH  YPOBEHb  Pa3BUTHS  KPUTUYECKOTO  MBIIUICHUS Y
JECSITUKIIACCHUKOB.

5. IlpoaHanu3upoBaB pe3yJbTaThl, IIOJyYEHHbIE B XOI€ HCCIECIOBAaHUSA, IEPEUTH K
dopMupyromeMy 3Tamy, IJe HEoOXOJUMO YUYUThIBaTh MTOTHM KOHCTAaTHpYOIeH cTaguu
JKCIEPUMEHTA.

PaccmoTpum kpuTepuu onpeneneHus ypoBHsS pa3BUTUS KPUTUUECKOro MplluleHusa: Huskuit —
XapaKTepU3yeTcs HU3KOW CTENEHbIO IPOSBICHUSI CAMOPETYJSATUBHOCTH IOBEACHUS (HE yMeEeT
CIlylIaTh JPYruX, HETEPIUMO OTHOCHTCS K UX IO3UIUHU; CIHOCOOEH IpPeoaoJieBaTh JIMIIb
HE3HAYUTEIbHbIE CIOKHOCTU; HMMEIOTCS TPYAHOCTH B IMPU3HAHMM CBOEH OIIMOKM W Ip.) H
CaMOCTOSITEJIbBHOCTH B IIPOLIECCE BBINOJHEHMS 3alaHUi. ApryMeHTalMs NPUCYTCTBYET, HO HeE
CIMIIKOM yOenuTesbHas — B 00pbO€ MHEHUI CKJIOHEH HMOTYMHATHCS. TBOpUEcKHe CHOCOOHOCTH
posIBISIFOTCS peako. PedrexcuBHble ymeHus pa3BUTHl c1a00 (HeaJeKkBaTHas CaMOOLIEHKA WU
HECIIOCOOHOCTh TOCMOTPETh Ha ce0sl, OLIEHUTh CBOU ACHCTBMSI, B TOM YMCJIE U MBICIUTENIbHBIE, CO
CTOPOHBI, OOHAPYXUTh OLIMOKY B COOCTBEHHON MBICIHTEIBHOW NEATENbHOCTH). JlesTenbHOCTD
y4E€HUKa Ha JaHHOM YPOBHE HOCUT OCMBICIEHHBIA XapaKTep, HO JHIIb B OIEpalMOHaJIbHO-
JEeITEIbHOCTHOM — acliekTe. B comepkaTelbHOM  acleKTe IENarorM4eckoro mporecca Yy
IIKOJIBHUKA MOXET OBITh HEJONOHMMAHUE CTPYKTYpPbl U MeEpbl HPOSBIEHUS KPUTUYHOCTH
MBILIIEHHUS.

CpenHuil — XapakTepus3yercs IpOsSBJIEHHUEM JOCTaTOYHO BBICOKOM CaMOpPEryISITHBHOCTU
noBeaeHusl (yMeeT CIyllaTh APYIMX, TEPIHUMO OTHOCUTCS K MX MO3ULHUH; YMEET MpPeoJ0JeBaTh
TPYAHOCTH; MOXET MPU3HATh CBOIO OLIMOKY, HEMPAaBOTY U MP.) U CAMOCTOSATENBHOCTH B IPOIIECCE
BBINOJHEHUA  3aJaHuil. B  OojbIIMHCTBE  ClIy4yaeB  CIOCOOEH  MBICIMTB  TBOPYECKHU.
AprymeHTanusi HIMpokas M yOenuTenbHas, B JUCKYCCHMM YYEHHK MOXKET CKJIOHUTH OINIOHEHTa
K cBoeil Touke 3peHus. PediexkcuBHble ymMeHus pa3BUTHI €1abo0 (HECIOCOOHOCTh MOCMOTPETh
Ha ce0s, OLIEHUTh CBOM JAEWCTBHSA, B TOM YUCIE M MBICIUTEIbHBIE, CO CTOPOHBI, OOHAPYXHUTh
OomMOKYy B COOCTBEHHOW MBICIMTENIBHONU JESITeNbHOCTH). JeSITenbHOCTh yYEHHKAa Ha JaHHOM
YPOBHE HOCHT OCMBICIIEHHBIMH  XapakTep, HO JMIIb B  ONEPALUOHAIBHO-AESITEIbHOCTHOM
acriekte. B conepiaTenbHOM acleKkTe IMelarorMyeckoro Mpolecca y ydallerocss MOXeT OBITh
HEJIONIOHUMAaHUE CTPYKTYPBl U MEPBI IPOSABICHHS] KPUTUYHOCTH MBILIECHUS.

BbicOKMI — XapaKTEpU3yeTCs MPOSBICHUEM BBICOKOW CaMOPETYJSATUBHOCTU IIOBEIEHUS
(ymeeT cinymath APYrMX, TEPIUMO OTHOCHUTCA K MX IO3UIUHU; YMEET IPEOA0JIeBaTh TPYAHOCTH;
Croco0eH NpHU3HaTh CBOIO OWIMOKY, HENpaBOTy M Mp.) U CaMOCTOATEIBHOCTH B IIpoOLEcce
BBIMOJIHEHUA 3afaHuil. OTiauuyaercs BBICOKOW TBOPUECKOW AaKTMBHOCTBIO. ApryMeHTaius
IUpoKass U yOenuTenbHas, B AUCKYCCUU YYEHHK CIHOCOOEH CKJIOHMTh ONIIOHEHTa K CBOEH Touke
3peHus. PednexcuBHble yMeHHsS pa3BUTBI Ha JOCTaTOYHOM YPOBHE, 4YTOOBI aJeKBaTHO



aHaJM3UPOBaTh Cce0sl, OOBEKTUBHO OIICHMBATh CBOU MBICIUTEIbHBIC TPOLIECCHl U CBOE IMOBEICHUE
BO BpeMsl WHIWBHAYyaJIbHOW WJIM TPYNIOBOW  pabOThl HAJA  NPOOJEMHBIM  3aJlaHHEM.
JlesTenbHOCTh yYEHMKAa Ha JAHHOM YpPOBHE HOCHT OCMBICICHHBIM  XapakTep Kak B
OTepaloOHaTbHO-IEATETbHOCTHOM, TaK U B COJEP)KAaTEIbHOM acnekrax [2].

Koncratupyronmii stan wuccienoBaHusi 0a3upoBajiCs Ha YTBEPKACHUH, YTO B CTPYKTYype
KPUTHYECKOTO MBIIIJICHHSI MOXXHO BBIICJIUTh TPU KOMIIOHEHTAa: MOTHBAIIMOHHO-IIEJICBOH,
WH()OPMAITMOHHO-AEATCIbHOCTHBIA,  aHAJIMTUKO-PE3YIbTATUBHBIN. IS  TPOBEpPKHM  JaHHBIX
KOMIIOHEHTOB  OBLIM  pa3paboTaHbl pa3JIMYHbIE 3aJaHWs, HaNpaBJICHHbIC HAa H3y4CHHUE
OTIPEIETICHHOT' 0 KOMITOHEHTa KPUTHYECKOT O MBIIIJICHUS.

Ha stom sTame skcmepuMeHnta ObUIM  HCCIEAOBAaHBI ydyeOHass MOTHBAIUS IIKOJBbHHUKOB,
CIIOCOOHOCTh YYEHHUKOB K OIICHOYHBIM CYXACHHSIM W YPOBEHb PAa3BUTHUS THUIIOB MBIIUICHUS,
SIBJITIOIIMXCS HAYajOM JIJISi Pa3BUTHUS KPUTHYECKOTO MBINLICHUSA. BBUIM MPUMEHEHBI CIEAYIOIIHE
METOJIbl UCCJICIOBAaHUS: aHKETHPOBAHKE, CTOCOOHOCTh K KiaccH(UKaIuu, K pediekcuu, n3ydeHme
MPOAYKTOB JIEATEILHOCTH IIKOJIBHUKOB. Hampumep, ais OLIGHKH CTEeHH CHOPMHPOBAHHOCTH
pedIeKCUBHO-OIIEHOYHOTO KOMITOHEHTa KPHUTUYECKOTO MBIIUICHUS IIIKOJbHUKOB HaMH OBILI
MCII0JIb30BaH TEKCT Ha TeMy «L{MHK» C 3aBe1OMO JOMyIIEHHBIMU HETOYHOCTSIMHU.

Pesynbrater ucciaenoBanus pedaeKCUBHO-OIIEHOYHOTO KOMIIOHEHTa KPUTUYECKOT O MBITILICHH S
IIKOJILHUKOB TIPE/ICTaBJICHBI B TaOuiie 1.

Tabmuua 1
Pe3ynbTater uccienoBanus pedIeKCHBHO-OIEHOYHOTO KOMITOHEHTA KPUTHYECKOTO MBIIIIIICHH S
[IKOJIBHUKOB

YpoBHH Koanugectso ygamuxcs %
Bricokuit 1 10
Cpennuit 5 50
Huzkuii 4 40

M3 mnomyyeHHBIX Ha JaHHOM JTale pe3yibTaTOB ObLIO YCTaHOBJIEHO, YTO KPUTHYECKOE
MBIIIJIEHHUE 1€CATUKIACCHUKOB Pa3BUTO HEIOCTATOYHO, XOTs UIMEETCsl OCHOBA JUIsl €10 Pa3BUTHSA.

Ilenbto  QopMupyroIero JTamna >KCHEPUMEHTA SBISETCS MPOBEPKAa M J10KA3aTEJIbCTBO
3QPEKTUBHOCTH METOAMKH, pPa3paboTaHHOM 11 (OPMHPOBAHUS KPUTHUUECKOTO MBIIIICHUS
HIKOJbHUKOB, C INPUMEHEHHEM IPUEMOB M CTpaTerui, MpeaIOKEHHbIE TEXHOJOTMEeH pa3BUTHS
KPUTUYECKOT O MBIILIJICHUS Yepe3 YTeHUE U MUCbMO. 3a7aun (JOPMHUPYIOIIEro Tara 3KCIepUMEHTa:

1.Pa3paboTka METOAMKH NMPOBEACHUS IKCIIEPUMEHTA C IPUMEHEHHUEM 3JIEMEHTOB TEXHOJIOTUU
pPa3BUTHS KPUTUYECKOIO MBIIUICHUs 4Yepe3 YTeHHE M IHUCbMO, CIIOCOOCTBYIOIIME PA3BUTHUIO
KPUTUYHOCTH yMa.

2. AHanu3 BIMSHUS [PUEMOB TEXHOJOTMU Pa3BUTHS KPUTHUECKOI'O MBIIUIEHUS Ha
KPUTEPHUAIbHBIN anmnapaT KpUTUYECKOI O MBIIILICHUS.

[Tocne npoBeneHMst KOHCTATUPYIOIIET O dTana KCIEPUMEHTa, I/ie ObUIM YCTaHOBJIEHBI YPOBHU
Pa3BUTHS KOMIIOHEHTOB KPUTUYECKOT'O MBIIIICHUS, Mbl IEPEXOAUM K CIIEAYIOIIEMY 3TaIly HaIIero
sKcriepuMenTa (Qopmupyromemy. Ha stom srtame MBI JIOJDKHBI TIPOBEPUTH II€HHOCTb
pa3paboTaHHON HAMHU METOAUKH U BEPOSITHOCTh TMIIOTE3, BHIIBUHYTHIX B Ha4aJle HCCIEI0BaHHUS.

[Ipu mpoBeneHMM AAHHOTO ATana 3KCHEpUMEHTa OyIeT Ierecoo0pa3sHbIM CTPYKTYpPHUPOBATh
€ro U BBIACIUTH MOCIEI0BATEIbHbIE 3TAIbl OCYIIECTBICHUS HKCIIEPHUMEHTA:

-[IOATOTOBUTENBHBIN 3Tall, TJ€ Mbl JOJKHBI ONPENEIUTh IPUEMBI U CTPATErHMH, KOTOPHIE MBI
OyzaeM NPUMEHSTH JJIs1 pa3BUTUS KPUTHUECKOTI'O MBILIICHMUS;.

-OCHOBHOM 3Tall, r1e OyayT anpoOupoBaHbl 3TH IPUEMBI U CTPATETUN.

[TonroroButenpHplii  3Tam. [y pa3BUTUS KPUTHYECKOTO MBIIUIEHUS Yy IIKOJIHHUKOB
CYILIECTBYET OTPOMHOE KOJIMYECTBO NPUEMOB M CTpaTeruil. Mbl BBIOpanM JMIIb HECKOJIBKO,



KOTOpble OoJsiee MOMyJIAPHBI U UX MOXXHO NPUMEHUTh K XMMHHU, HO M T€, KOTOpbIE SBISIOTCS
MaKCUMaJIbHO NpONYKTHBHBIMU. [Ipuemsel, ncnonp3oBaHHbIE B Hamed meroauke: «Kmacreps»,
«MHCEPT», «KoHuenrtyanpHas Tabiunay, «BepHble W HEBEpHBIE YTBEPKIACHUA»,
«IlepexpectHas nuckyccusi», «CUHKBeHH», «Mo3roBas araka», «3Hawo-Xody y3HaTh -Y3Ha»,
«Tonkue u Tonctelie Bonmpockl» [3].Hanpumep, takas crpaterus kak «KoHuenrtyanbHas Tabuuua»
(Tabmuia 2), noMoraer CUCTeMaTU3UpOBaTh MH()OPMALIUIO, BBISBIATH PA3INUMsI U CXOACTBA MEXIY
HECKOJIBKMMHU 00bEKTaMH, IPOBOIUTH Mapajlien MEXy COOBITHAMU U GakTaMu. B cBoro ouepenn
Takol npuemM Kak «CHHKBEWH» MO3BOJIIET CHHTE3MPOBATh M3Yy4eHHbI Matepuan. IIpocrora mu
KpaTHOCTb (OpMBI MOTYT TIOMOYb pa3BUTh CIHOCOOHOCTh PE3IOMUPOBATH  IOJYUYEHHYIO
UH(pOPMAIMIO, HU3JI0XKUTh HH(GOPMAIMI0O B HECKOJBKO CNIOB. «CHHKBEHHBD»  CIIOCOOCTBYIOT
CHUHTE3HPOBAHUIO CJIOKHOW M TPOMO3JIKOM HH(pOpMalKY, OLIEHUBAHUIO MOHATUHHOrO ammnapara
YUEHHUKOB, Pa3BUTHIO TBOPYECKOIO IIOX0Ja B IPEACTABICHUN CBOMX 3HAHUU.

Tabmuua?
KonnenryanbHas tabiuna Ha TeMy «HaTpuii, kanuil 1 ux cBorcTBa»

JIunus cpaBHeHUs OOBeKT cpaBHEHMS OOBeKT cpaBHEHMS
Na K
BanenTHblll ypoBeHb 3s' 4s
B3aumoneiicteue c C obpazoBaHueM C obpazoBaHueM
KHACIIOPOIOM NaxO; K20

ITpuem «Cunkseiin». CocTaBieHHE MSATUCTUUIbS K CIOBY LIUHK.

1. [{uHK.

2. TBepablii, MJIACTUYHBIN.

3. BzauMopeicTByeT, MJIaBUTCS, IPOBOIUT TEILIIO.

4. [IuHK -IIMPOKO UCIOJIb3YEMBbIH MeTall.

5. d-a;emMeHT.

OcHoOBHOI 3Tan GopMUpyIOLIEH CTaauid dKCIEPUMEHTA, TA€ MbI JIOJDKHBI anpoOHpOBaTh ITH
OpUeMbl MpPU HU3YyYEHHH TeM, a TaKKe OOBSICHUTh MPUYMHY BO3HUKHOBEHHS CIIOKHOCTEH IpHU
peanu3anuy dTUX CTpaTeruii B mpoiecce padoThI.

Ha meronuyeckoM ypoBHE JaHHBIN 3Tam MpeACTaBisieT co00il HaOOp MPUEMOB M CTpATErHid,
KOTOpbI€ OXBAaThIBAIOT pa3JIM4YHble BUABI y4yeOHOH nedarenbHocTH. CylIecTByeT OrpoMHOE
KOJIMYECTBO PA3JIMYHBIX CTPATETUi, MBI PACCMOTPUM JIMIIb HECKOJBKO M3 HHUX IPUMEHUTENBHO K
yueObHol mporpamme mo xumuu 10 xmacca. IIpuMeHssI TEXHOJOTMIO Pa3BUTHUSL KPUTHYECKOTO
MBIIIJIEHUS, BECb YPOK MOYKHO TOJEIUTh HAa TPU YACTU: CTaAMs BBI30BA, CTAJUs OCMBICIEHUS U
cramusi pediekcuu, TakKe YCIOBHO MOXKHO Pa3feNUTh Pa3lUYHbIE CTpaTeruid, mpuMeHsieMble Ha
ornpeneneHHou craauu. K kaxxaomy ypoky ObLI pazpaboTaH HaOOp MPUEMOB TEXHOJIOTHH Pa3BUTHS
KPUTUYECKOT O MBIILJIEHHS], CIOCOOCTBYIOIUI (hOPMUPOBAHUIO KPUTUUECKOTO MBIIUICHHUS, a TAKXKE
HOSBJIEHUIO yuyeOHOM MoTuBauuu. Ilpu oOydeHuuM ydamuxcsl JIOTUKE, apryMEHTUPOBAHUIO CBOEH
IIO3ULINH, BBISBJICHUIO IPUYMHHO-CIEACTBEHHBIX CBSA3EM HYKHO IPEJOCTABUTHh UM «TOYKY OIOPHI»,
KOTOPO B XMMHH SBJISIETCS MPOBEJEHUE XUMUUYECKOr0 IKCIIEPUMEHTa. B 3TOM cMmbIcie y XUMUH
€CTb OTPOMHOE NPEUMYLIECTBO MEPeA APYTMMH AUCHUIIIMHAMU. Bce ecTecTBEHHbIE HAYKH, B TOM
YUCII€ W XUMHS, HCHOJB3YIOT B KadeCTBE JOKA3aTEbCTBA THUIIOTE3bl WM YTBEP)KIEHUS
sKkcrepuMeHT. Eciu Mbl XOTUM cOpMUPOBATh KPUTHUECKOE MBIIIJICHHE Y4€HUKOB, TO MBI JJOJKHBI
YCUIIUTH POJIb SKCIIEPUMEHTA B 00YUEHUN XUMHH.

Ha KOHTponbHOM 3Tame HpOMCXOAUT MpoBepka A(P(PEKTUBHOCTH NPUMEHEHUS MPUEMOB U
CTpaTeruii, HalpaBJICHHbIX HA Pa3BUTHUE KPUTUYHOCTU yMa.



ITpu noxbope AMArHOCTHYECKOTO WHCTPYMEHTapusi 00s3aTeNIbHbIM YCIOBHEM IpPUMEHEHUs
ObUIO YZOBJIETBOpPEHUE €ro pany TpeOoBaHMi. Bo-nepBbIX, METOIbl HM3MEpPEHUs JIOJDKHBI
B3aUMOJIONIOJIHATh U B3aUMOIPOBEPATH APYr Apyra. Bo-BTOpBIX, NONy4eHHas B XOJ€ M3MEpPEHUs
uH(popMaIMs J0JDKHA OJHO3HAYHO BbIpa)kaTb COCTOSIHME IIpollecca pPa3BUTUS KPUTHUUYECKOTO
MBIIIJIEHUS IIKOJBHUKOB, OBITh OOBEKTUBHOM M jgoctaTouHoil. Kpome Toro, Heobxoanmo
YUUTBIBATh U BPEMEHHBIE 3aTpaThl HA IPOBEIECHUE U3MEPEHUS TOTO WM MHOIO KOMIIOHEHTA, TaK
KaK Ha YPOKH XMMUH BbIJI€JIEHBI TOJIBKO 2 Yaca B HEAEII0, I0ITOMY HEOOXOAMMO ObLIO yUUTHIBATh
U TAaKyl0 XapaKTEpUCTUKY KakK OIEPaTUBHOCTb MeTonAa. J[MarHOCTUYECKUH HWHCTPYMEHTapui
OCTaBaJICSl TOCTOSIHHBIM Ha MPOTSKEHUU BCEH ONBITHO-3KCIIEPUMEHTAIbHON paboThl, H3MEHSIIOCH
JIMILUB COAEPIKAHUE TECTOB, AHKET, 3aJaHUH.

Anpobanyst IpMeEMOB pa3BUTHI KPUTHUECKOIO MBILIUIEHUS IIKOJIBHUKOB (KJIaCTEPhl; BEPHbIE U
HEBEpHbIE YTBEPXKICHUS; «MO3roBas aTaka»; I'paduuecKkue HpHUeMbl) Jl0Ka3ajla BO3MOXHOCTb
LIeJICHANPABIEHHOT O PA3BUTUS KPUTUUECKOTO MBIIIJICHUS JECATUKIACCHUKOB B Ipoliecce 00ydeHHs
XUMHH.

Hanpumep, takoil mpuem kak «ToscTble M TOHKHE BONPOCHI». DTOT IPUEM MOXKET ObIThH
UCIOJIb30BaH Ha JI000M U3 TpexX cTaauil ypoKa, eCiy Mbl II0Jb3YEMCSl UM Ha CTauu peduieKCUH, TO
3TO OyayT BOIPOCHI, JAEMOHCTPHUPYIOLIME IOHMMaHHE NpOHIeHHOro martepuana. Tabmuma 3
COCTOMT U3 ABYX KOJIOHOK. IlepBasi KOJIOHKa- «TOHKHE» BOIPOCHI, T.€. T€, YTO TPeOyIOT IPOCTOrO,
OJTHOCJIO)KHOTO OTBeTa. BTOpas KONOHKa- «TOJICTBIE» BOHPOCHI, T.e. TpeOyrolMe MOoApOOHOro,
pa3BEpHYTOrO U MOJIHOIO OTBETA.

Tabmuna 3
((TOJ'ICTI)I@ U TOHKHC BOHpOCBI»

«Tonkue» BOIIPOCHI «Toncteie» BOITPOCHI

Uro Takoe miIacTU4YHOCTh? OOBsicHHUTE, TOYEMY METAILIBI IPOBOAST TEIIIO?

BepHo nu, yTo nutuii camelil gerkuit metamn? | [louemy, eciau 3uMOW  JIM3HYTh MeETajUl, S3BIK
MPWINIIAET K HEMY?

Pe3ynbTaThl NpOBEPKU BCEX KOMIIOHEHTOB KPUTHUECKOIO MBIIIIEHUS HAa KOHTPOJIBHOM JTarle
HNOATBEP)KIAIOT YCIEIIHOCTh IPOBEAEHHOIO JKCHepUMeHTa. Tak, Hampumep, HTPOUCXOTUT
M3MEHEHUE B YPOBHE Pa3BUTHUS PE(IIEKCHBHO-OLIEHOUYHOI0 KOMIIOHEHTa (Tabiuua 4).

Ta0Omuma 4

Pe3ynbTatel uccienoBanus pedaeKCuBHO-OLEHOYHOI0 KOMIIOHEHTa KPUTHUYECKOT O MbIILITICHU
IIKOJILHUKOB J10 U TIOCJI€ HKCIIEPUMEHTA

YpoBHH KonundectBo ygyammxcs

o Ilocne
Bricokuit 1 1
Cpennuii 5 6
Huszknit 4 3

JIns  HarsIIHOCTH  pe3yJbTaTbl  KOHTPOJBHOIO  OLEHUBAHUSA JAHHOIO  KOMIIOHEHTA
IIPEACTABIIEHBI B BUJI€ PUCYHKA 1.




PI/IC}’HOK 1. PCBYJ'II)TaTBI HCCICOOBaHUA pe(l)J'IGKCI/IBHO'OI_[CHOLIHOFO KOMITOHCHTAa KPUTHUYCCKOI'O
MBIIIIJICHHW A HIKOJIbHUKOB 110 U IMOCJIC OKCIICPUMCHTA

Hecmotpss Ha pa3HooOpasue NHOAXOAOB K HM3YyYEHHIO MpPOOJIEMbI M MHEHUSM DPa3IMYHBIX
YUEHBIX, CYLIECTBYET €JUHOE€ MHEHHE, 4YTO KPUTHUUECKOE MBILIJICHUE, KOTOPOE A0CTaTOYHO
pa3BUTO, SBIISIETCA HEOThEMJIEMOH dYacTbio 3(QQPEeKTUBHOrO o0OydeHHs, XOpPOIIEro BIAICHUS
y4eOHBIM MaTepHaJIOM U IPUMEHEHUS 10 Ty4EeHHON MH(POPMaLUU B OOBIYHOM KHU3HHU.

ITpu nuddepenunanum ypoka Ha TpU CTaJUU MOSABISIETCS YETKUH alIrOPUTM JESTENbHOCTH
YUEHUKa M Y4YUTENs, KOTOpblEe IpPECIEAYI0T COOCTBEHHbIE MOTHUBBI U LieaM. Takoe pasjeneHue
ypoKka HE€ MPUBOAMT K BBHINOJHEHUIO JMIIb OJHOW (QYHKIMU 3aHATHS, a CIHOCOOCTBYET
BO3HUKHOBEHHIO KOMILJIEKCA (PYHKIIMH (MOTUBALlMOHHOM, HH()OPMALIMOHHOM, KOMMYHUKAIIMOHHOM,
CHCTEMAaTU3allMOHHOM M OIIEHOYHOM), Osaromapst KOTOpPbIM OOy4deHHE CTaHOBHUTCS Ooiiee
IPOJYKTHUBHBIM.

CymiecTByeT OrpoMHOE KOJIMYECTBO NPHUEMOB U CTpPATErHH, MO3BOJISAIOIIHE CHOPMUPOBATH
KpUTHYECKOE MbIITIeHHs. B nanHON paboTe ObUIN BbIAEIEHBI HECKOJIBKO Hanboiee MOMmyJIsIpHbIX U
IPONYKTUBHBIX MPUEMOB, K TOMY K€ HEOOXOIUMO OBLIO YUUTHIBATH BO3MOKHOCTh UX MPUMEHEHUS
Ha ypokax xumuu. Kaxaelii U3 mpHeMoB MO3BOJISI pa3HOOOpa3uTh Y4eOHBIN mpoliecc, KOTOPbIi
3a4acTyI0 COCTOUT M3 OJJHOT'O BUJA JIEATENbHOCTH: MMCbMEHHOIO MJIM YCTHOr0. Takxke 3TH MpHeMbl
IIOMOTal0T 3aMHTEepecoBaTh OoJiee MAaCCHBHBIX YYEHHKOB, Y KOTOPBIX CO BpPEMEHEM B Ipolecce
00y4eHHs MOTYT MOSIBUTbCS JIMYHOCTHbIE (YHKIMH, B YACTHOCTH MOTHBalIMs K oOydeHuto. [Ipu
OPUMEHEHUU JaHHBIX CTPAaTeruyd pa3BUBAIOTCS CAMOCTOSITEILHOCTh CYXKJIEHUH, TBOpPUYECKUE
ciocoOHocTH. Ecnu yuuTens ucnosnb3yeT 3TH MpUeMbl B y4eOHOM MpoIlecce, TO OHU TaKKe MOTYT
BBISIBUTH MHUBUyaJbHbIE TPOOEIbI B 3HAHUIX KaXA0r0 y4alerocs.

[Tpoananu3upoBaB pe3ysbTaThl KOHCTATUPYIOLIETO 3Tana SKCIepUMEHTa, OBbUIO YCTaHOBIIEHO,
YTO YPOBEHb KPUTHUECKOI'O MBIIUIEHUS AECATUKIACCHUKOB HEAOCTaTOYHO Pa3BUT, YTO TOBOPUT O
HECIIOCOOHOCTH TPAaJMLIMOHHOIO 00pa30BaHUS Pa3BUTh B yUYEHUKAX KPUTHUECKOE MbILIUIEHUE Ha
XOpOULIEM YpPOBHE, KOrJa Y4YEHMKH MOIJH Obl CaMOCTOSATEIbHO MHPOAYLHMPOBATH HOBBIE HJIEH,
KOTOpbI€ BIIOCJIEACTBUH BO3MOKHO BOIJIOTUTH Ha IPAKTHKE.

boun BbIsSBIIEHBI yCIOBHUS (OPMHUPOBAHUS KPUTHUECKOI'O MBIIUICHUS, K KOTOPHIM MOXXHO
OTHECTH BKJIIOUEHHE B Y4EOHBIE TPOrpaMMBbl 1I€JIel Pa3BUTUS KPUTUUECKOTIO MBILIUIEHNUS, 3aJaHUs U
yIpaKHEHHsI, HampaBJIeHHbIE Ha OTPa0OTKY KPHUTUYHOCTH yMa, HAJIUYHE JHArHOCTUYECKOTO
UHCTPYMEHTapHs, C IIOMOLIbI0 KOTOPOrO MOXKHO CJIEIUTh 3a HU3MEHEHUSMU B pPa3BUTUHU
KPUTUYECKOT O MBIIIJICHUS.

YroOb! pa3BUTh Y YUEHUKOB KPUTUYECKOE MBILIUIEHHE HEOOXOJUMO HCII0JIb30BaTh PAa3IMUHbIe
OpueMbl MU METOJbl HE TOJbKO Ha YpPOKax, HO M Ha MPAKTUYECKUX 3aHATUSAX, TAE YUUTEIIO
HEOOXOIUMO BBI3BaThb KOTHUTHBHBIM KOH(MJIMKT, KOTOpBII IOMOraer ydeHMKaM OCO3HAaTh
IPOTUBOPEUHE MEXKIY CBOMMH IPEICTaBICHUSIMHU U HaONIOJaeMbIMU SIBICHUSMU. Takke BaKHO
3a/laBaTh BOIPOCHI 10 XOAY BBIMOJHEHHS 3KCIEPUMEHTOB, UYTOOBI 3Ta JEATENIbHOCTh HE ObLia
MEXaHUYECKOU.

ITpu Mcnonb30BaHUM JTAHHOM MPOrpaMMbl YUUTENb ABJIETCS HE IMPOCTO MCTOYHMKOM HOBOM
UHpOPMaLUU, HO U CIIOCOOCTBYET KaueCTBEHHOMY YCBOEHHUIO JaHHOM MHQOpManuu. YUeHUKH Ha
YPOKax 3aHMMaIOT aKTUBHYIO ITO3ULIUIO, YTO IIPUBOAUT K U3MEHEHUIO JINYHOCTHBIX (DYHKIIUH.

[Ipuobperennsle B mporecce OOydeHHs XUMHUU 3HAHMS, YMEHHS, HaBBIKM, JIOCTHUTHYTOE
pa3BUTHE KPUTHYECKOrO MBIIUIEHUS JODKHBI MOMOYb Y4YEHHKaM B aJanTalud K peatusMm
COBPEMEHHOW JKM3HU. ['JIaBHBIM YCJIOBHEM pa3BUTHA KPUTHUYECKOIO MBILIUICHUS SBISETCS HE
U3JI0)KEHUSI KOHKPETHOIO W OrpaHMYEHHOro o0beMa uHGpOpMaluu, a [POBOILMPOBAHUE
noOyXJIeHrue UuHTepeca K HU3YyYEHHIO XHMHH, KPUTHYECKOrO OLICHWBAHUS Y4YEHUKaAMH
IPEJIOKEHHOTO TEOPETUYECKOr0 M SMIHMPHUYECKOro MaTepuala M Jlajee CUHTE3MPOBaHHS HX B
CBOCH JESATEIbHOCTH.



Pe3ynbTaThl 9SKCHEpUMEHTa IOKa3alM  yJIydlleHHs B CTEHeHH C(HOPMHUPOBAHHOCTU
KPUTUYECKOTO MBIIJIEHUS M 3TO 3a HENPOAOJDKUTENbHOe BpeMs. [Ipu Gosee mpoaomkUTeIbHOM
BOBHeﬁCTBHH U CUCTEMHOM HCIHOJIB30BAHUHU PAZJINYHBIX CTpaTeFHfI, a TaKXC IIpu COBMECTHOM
paboTe, yuuTened [MaHHOrO Kjacca, MOXHO JOOUTbCA Oo0Jiee BBICOKOIO YPOBHS pa3BUTHUSA
KPUTUYIHOCTU yMa

TexHoJoruss CrnocoOCTBYET YCTaHOBJEGHHUIO JMalora MexXJy Yy4YEeHHKaMH, IOCPEICTBaM
crparerun «llepekpectHas nuckyccus», «3urzar». Yvaiuecsl NPUHUMAIOT aKTHBHOE Y4acTHE B
JIMICKYCCHH, XeJasi OTCTOSITh CBOIO TOUKY 3PEHUs, B TO )K€ BpeMs, BBICIYLIMBAs MO3UIMIO CBOMX
OTMOHEHTOB. 3/1€Ch BAYKHO KaXK/bII pa3 HAIOMHHATH 00 yBaKCHUU MHEHUS IPYTUX JIFOJIEH.

B HpaKTquCKOﬁ ACATCIBHOCTH YYUTCIIO XMMHU HYKXKHO ITOMHHTL, YTO HUKTO HE CII0OCOOEH
AyMaTb KPpUTUYCCKHU 3a HAC, Mbl MOKEM I€JIaTb 3TO TOJLKO CaMH 3a CG6$I, MMO3TOMY IJId pa3BUTUA
KPUTUYECKOTO MBIIUIEHUS] YYEHUKaM JI0JDKHAa ObITh NpeAocTaBlieHa cBOOOJAa JymaTh CBOEH
TOJIOBOM M CaMOCTOSITEIbHO PEIIATh JJaXKe TPYAHbIE 3a4a4u.

duHaHCHpyeTCs 3a CUET I'paHTa Jiyuliero npenoaasarens BY3a 2015.



Annotation: The article contains the analysis of pedagogical experiment, where was set a level
of formation of students' critical thinking, as well as a description of some of the techniques and
strategies that can be applied in the chemistry lessons.

The principal changes that underwent the economy and society, affected the educational
system of Kazakhstan, which demanded reforms. These reforms are aimed at the modernization of
education, which resulted in all elements of the education system will meet the requirements of
modern society. New reforms involve the full development of personality, which is a high school
graduate is not only owned a set of subject knowledge, but could apply their knowledge in real life,
as well as a graduate should have the skills of self-education, a set of the most important
competencies and motivation directed to constant continuing education.

For the implementation of these reforms it is necessary to change the position of the student.
For the modernization of education it is necessary to implement a learner transition from a passive
entity performing at training a reproductive function in the active object of the educational process
that can think critically and creatively.

To implement all the requirements that were presented to graduates, used approaches based on
constructivism theory, the essence of which lies in the fact that successful assimilation of
knowledge contributes only the knowledge that constructed by the subject of study. Such
approaches include technology of development of critical thinking, which aims at self-evaluative
thinking, developing by applying the acquired knowledge to their own life experience.

The priority objective of education is its learner-focused orientation, so we need to develop
critical thinking, which allows not only to have information, but also to analyze, evaluate, apply it.
When studying the new information, students should be able to make their own conclusions about
the accuracy and value of the information.

Creation of conditions and the use of various learning tools that can generate students' critical
thinking is one of the main tasks of the successful implementation of the modernization of
education, so now many educators and psychologists conducted theoretical and empirical search for
the creation of these conditions.

Students themselves should set goals and choose ways to achieve them, to use the knowledge
acquired at school in real life, beyond the educational process.

The pedagogical experiment was conducted in order to improve student’s critical thinking. The
experiment involved 10 students of the 10th class of ordinary high school for 3 months. Teaching
experiment consisted of three steps: stating, forming and control. During the experiment the
different tasks for each stage have been developed that were formative and diagnostic tools.

For stating stage of the experiment were used tasks, that can be used to set the initial level of
critical thinking component. The formative stage of the experiment includes techniques and
technology development strategy of critical thinking through reading and writing, which are an
effective means of developing critical thinking [1]. In the control phase methods of diagnosing of
critical thinking levels remained the same, only the content of jobs have changed.

On stating stage of experiment the students were offered different tasks in order to diagnose of
development level of critical thinking.

The aim of stating stage of the experiment is to determine the initial level of development of
critical thinking in students while learning chemistry. According to the purpose the main tasks of
stating stage of the experiment are allocated:

1. Determine the level of motivational readiness of students to the formation of critical thinking
in the study of chemistry;

2. Determine the criteria and indicators of the level of critical thinking of students.

3. To choose a diagnostic material that can be used to determine the qualitative characteristics
inherent to each of the levels of critical thinking.

4. To determine the initial level of development of critical thinking of tenth graders.



5. After analyzing the results obtained in the course of the study, go to the forming stage,
where it is necessary to take into account the results of stating stage of experiment.

Consider the criteria for determining the level of development of critical thinking: Low - is
characterized by a low degree of manifestation of self-control behavior (do not know how to listen
to others, intolerant of their position, is only able to overcome minor complexity; there are
difficulties in recognizing his errors and so forth.) and independence in the performance of tasks.
The argument is present, but not too convincing - in the struggle of opinions inclined to obey.
Creative abilities are rare. Reflective skills are poorly developed (inadequate self-esteem or an
inability to look at itself, to evaluate own actions, including the mental, from the side to find an
error in its own mental activity). Activity of student at this level bears meaningful character, but
only in operationally-activity aspect. In substantive aspect of pedagogical process the student can
misunderstand the structure and measure of manifestations of critical thinking.

Middle - characterized by the expression of sufficiently high self-regulation of behavior (able
to listen to others, tolerant to their position, is able to overcome the difficulties, may recognize its
mistake, wrongness, etc.) and independence in the performance of tasks. In most cases, able to think
creatively. The reasoning is broad and compelling, in the discussion the student can persuade an
opponent to his point of view. Reflective skills are poorly developed (inadequate self-esteem or an
inability to look at itself, to evaluate own actions, including the mental, from the side to find an
error in its own mental activity). Activity of student at this level bears meaningful character, but
only in operationally-activity aspect. In substantive aspect of pedagogical process the student can
misunderstand the structure and measure of manifestations of critical thinking.

High - is characterized by a high expression of self-regulation of behavior (is able to listen to
others, tolerant to their position, is able to overcome the difficulties, able to admit his mistake,
wrongfulness, etc.) and independence in the performance of tasks. It features a high creative
activity. The reasoning is broad and compelling, in a discussion student is able to persuade the
opponent to its point of view. Reflective skills are developed at a sufficient level to analyze itself
adequately, objectively evaluate their thinking processes and their behavior during individual or
group work on the problem task. Activity of student at this level bears meaningful character, but
only in operationally-activity aspect [2].

The stating stage of the study was based on the assumption that in the structure of critical
thinking can be identified three components: motivational-targeted, information-activity, analytical-
productive. To test these components various tasks were developed aimed at studying of specific
component of critical thinking.

At this stage of the experiment were investigated students' learning motivation, the ability of
students to make value judgments and level of development of different ways of thinking, which are
starting point for the development of critical thinking. The following research methods were used:
questionnaires, ability to classification, to reflection, study of students’ activities products. For
example, to assess the extent of formation of reflective-assessment component of pupils’ critical
thinking we used text on theme "Zinc" with deliberately inaccuracies.

The results of the study of reflective-evaluative component of students' critical thinking are
presented in Table 1.

Table 1

The results of the study of reflective-evaluative component of students' critical thinking

Levels Number of students %
High 1 10
Middle 5 50
Low 4 40




From the obtained results, at this stage, it was found that the critical thinking of tenth graders
developed insufficiently, although there is a basis for its development.

The purpose of forming phase of the experiment is to test and prove the effectiveness of the
methodology developed for the formation of students' critical thinking, using techniques and
strategies, proposed the technology of critical thinking development through reading and writing.
Tasks of forming stage of the experiment:

1. Development of the method of the experiment using the elements of technology
development of critical thinking through reading and writing, promoting development of critical
intelligence.

2. Analysis of the influence of methods of technology development of critical thinking on the
criteria unit of critical thinking.

After stating stage of the experiment, where the levels of development of critical thinking
components have been installed, we proceed to the next stage of our experiment - formative. At this
stage, we need to check the value of developed technique and the probability of the hypotheses put
forward at the beginning of the study. In carrying out this stage of the experiment would be
appropriate to structure it and identify the successive stages of the experiment:

- a preparatory stage where we need to identify methods and strategies that will be used for the
development of critical thinking.

- the main stage, where these techniques and strategies will be tested.

A preparatory stage. For the development of critical thinking among students there are many
techniques and strategies. We chose a few, which are not only more popular and can be applied to
the chemistry, but also those that are the maximum productive. The techniques used in this method:
"Clusters”, "Insert", "Conceptual table”, "True and false allegations”, "Cross-debate”, "Cinquain™,
"Brainstorming”, "I know, | want to know - Learned", "Thin and thick questions" [3]. For example,
such a strategy as "a conceptual table™ (Table 2), helps to organize information, identify the
differences and similarities between multiple objects, to draw parallels between the events and the
facts. In turn, such a technique as "Cinquain™ allows synthesizing studied material. The simplicity
and the multiplicity of forms can help to develop the ability to summarize the information received,
to present the information in a few words. "Cinquain™ contribute to synthesizing of complex and
cumbersome data, evaluating of the conceptual apparatus of students, the development of creativity
in presenting their knowledge.

Table 2
A conceptual table on "Sodium, potassium and their properties"
Comparison line An object of comparison An object of comparison
Na K
Valence level 3s 4s"
Interaction with oxygen With formation With formation
NazOz Kzo

Method "Cinquain™. Making a five-line stanza with a word “zinc”.
1. Zink.

2. Hard, plastic.

3. Interact, melt, conduct heat.

4. Zinc - a widely used metal.

5. d-element.



The main stage of formative stage of experiment where we need to test these techniques in the
study of topics, as well as to explain the cause of the difficulties in the implementation of these
strategies in the process.

On the methodical level, this stage is a set of techniques and strategies that cover a variety of
learning activities. There are many different strategies; we will consider a few of them in relation to
the curriculum in chemistry in 10th grade. Applying the technology of critical thinking
development, the whole lesson can be divided into three parts: the call phase, comprehension stage
and the stage of reflection, also can be divided different strategies applied at a certain stage. To each
lesson has been developed a set of technology development techniques of critical thinking,
contributing to the formation of critical thinking, as well as the emergence of learning motivation.
When teaching students the logic, argumentation of their position, identifying causal relationships
we need to give them a "foothold", which in chemistry is represented as a chemical experiment. In
this sense, the chemistry has a huge advantage over other disciplines. All the natural sciences,
including chemistry, use the hypotheses or approval of the experiment as evidence. If we want to
form the critical thinking of students, we must enhance the role of the experiment in teaching
chemistry.

On the control stage there is a check of efficiency of applying techniques and strategies aimed
at developing critical intelligence.

When selecting diagnostic tools mandatory condition of its use was satisfaction of certain
requirements. Firstly, measuring methods should be complementary and mutually check each other.
Secondly, obtained during measuring information must clearly express condition of students'
critical thinking development, be objective and reasonable. Moreover, it is necessary to take into
account the time costs required to carry out measuring of one or another component, as only 2 hours
per week have been allocated for chemistry lessons, so it was necessary to take into account such
characteristic as the efficiency of the method. Diagnostic tools remained constant throughout the
experimental work, but altered the content of the tests, questionnaires, tasks.

Approbation of methods of critical thinking at students (clusters; correct and incorrect
statements, "brainstorming”, graphical techniques) proved the possibility of targeted development
of critical thinking at tenth graders in learning chemistry.

For example, such a technique as "Thick and thin questions"”. This technique can be used on
any of the three stages of the lesson, if we use it on the stage of reflection, it will be questions that
demonstrate an understanding of the studied material. Table 3 consists of two columns. The first
column - "thin™ questions, i.e. those that require a simple, monosyllabic answer. The second column
- "thick" questions, i.e. requiring a detailed and full answer.

Table 3
"Thick and thin questions”
"Thin" questions "Thick" questions
What is plasticity? Explain why metals conduct heat?
Is it true that lithium is the lightest metal? Why, if in winter to lick metal a tongue sticks to it?

The results of critical thinking testing in the control stage confirm the success of the
experiment conducted. For example, so there is a change in the level of development of reflexive-
evaluative component (Table 4).

Table 4

The results of a reflexive-evaluative component research of students' critical thinking before
and after the experiment.




Levels Number of students

Before After
High 1 1
Middle 5 6
Low 4 3

For illustration the results of the control estimation of the component are presented in Figure 1.

Figure 1. The results of a reflexive-evaluative component research of students' critical thinking
before and after the experiment

Despite the variety of approaches to the study of the problem and opinions of different
scientists, there is a common opinion that critical thinking which is developed enough, is an integral
part of effective teaching, good training material possession and use of the information obtained in
ordinary life.

At differentiation of the lesson into three stages appears clear algorithm of student and
teacher's activity that are pursuing their own motives and goals. Such a division of the lesson does
not perform only one function of study, but contributes to the emergence of complex of functions
(motivational, informational, communicational, and classificational, evaluation) due to which
learning becomes more productive.

There are many techniques and strategies to generate critical thinking. In this paper we have
highlighted some of the most popular and productive methods, besides it was necessary to take into
account the possibility of its use in chemistry lessons. Each method allows diversifying the learning
process, which often consists of one activity: written or oral. Also, these techniques help to interest
more passive students, at whom due course in the learning process may appear personal functions,
in particular a motivation to study. When applying these strategies independence of judgment and
creativity are developed. If a teacher uses these techniques in the educational process, they may also
identify the individual gaps in knowledge of each student.

Having analyzed the results of stating stage of the experiment, it was found that the level of
critical thinking at tenth graders is underdeveloped, which tells about the inability of traditional
education to develop critical thinking in students at a good level, when students could
independently produce new ideas, which are then be possible to put into practice.

Have been determined conditions for the formation of critical thinking, to which we can refer
inclusion in the curricula aims of critical thinking development, tasks and exercises aimed at testing
of critical intelligence, availability of diagnostic tools that can be used to monitor changes in the
development of critical thinking.

To develop critical thinking in students should be used a variety of techniques and methods not
only at lessons but also during practical classes where the teacher should provoke a cognitive
conflict that helps students to realize the contradiction between their own ideas and observable
phenomena. It is also important to ask questions in the course of performing experiments, so that
this activity was not mechanical.

When using this program, the teacher is not just a source of new information, but also helps in
a quality assimilation of information. Students at lessons take an active position, which leads to a
change in personality functions.

Acquired in the process of chemistry learning knowledge, skills, achieved development of
critical thinking should help students to adapt to the realities of modern life. The main condition for
the development of critical thinking is not a presentation of a specific and limited amount of
information, but motivation of interest in the chemistry study, the critical assessment of the



proposed theoretical and empirical material by students and then synthesizing them in their
activities.

Results of the experiment showed improvement in the degree of formation of critical thinking
and this is for a short time. At more long-lasting influence and system usage of a variety of
strategies, as well as the joint work of teachers of this class, we can achieve a higher level of
criticality of the mind.

The technology helps to establish a dialogue between students, through a strategy of "Cross-
discussion”, "Zigzag". Students take an active part in the discussion, wanting to defend their point
of view, at the same time, listening to the position of their opponents. It is important to remind
every time about respect of other people's opinions.

In practical activity, the teacher of chemistry should remember that no one is able to think
critically for us, we can only do it for themselves, so the freedom to think for themselves and to
solve independently even difficult tasks should be provided for the development of critical thinking
of students.

Funded by a grant of the best teacher of the University 2015.



	На констатирующем этапе эксперимента ученикам были предложены различные задания с целью диагностики уровня развития критического мышления.
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