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Bb3MOXHOCTHU HA U3CJIEAJOBATEJICKUA
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Pe3rome. M3cite1oBaTecKUAT IIOIXO0/ B 00YIEHHETO 1O ITPUPOJHN HAyKH € ITIABHO
CpencTBO 3a (hOpMUpaHE N pPa3BUTHE HA KITIOYOBH 3HAHMS, YMEHHS U OTHOILICHUS Y
yueHunure. Cpesi 0CeMTe PaBHOIIOCTABEHHU KJIFOUOBH KOMIIETEHTHOCTH €2 YMEHUSTA
3a MOJIKpera Ha yCTOWYMBOTO pa3BUTHE U 3a 3/[PaBOCIOBEH HAYMH Ha KUBOT. Te ca
CBBP3aHU C OBJIa sIBAHE HA €KOJIOTMYHU 3HAHUsI, (POPMHUpAHE Ha yMEHHMS 32 ONla3BaHe
Ha OKOJIHAaTa Cpejia U 3a 31paBOCIOBEH HAYMH Ha JKUBOT, U3rpakJjaHe Ha [IEHHOCTHU
OTHOILCHHMS y MOApacTBalIuTe. B cTarusara e npeacTtaBeH OMMT 33 M3IMOJI3BaHE HA
M3CIIEI0BATEIICKUS TOAXO0/] B 00yIEHHETO B TPO(IIINpaHaTa ITOIr0TOBKA [0 XMMUS 32
oboraTsBaHe Ha CHCTEMaTa OT 3HAHUS], YMECHUSI M OTHOILLICHUS, CBbP3aHH C ONa3BaHE
Ha OKOJIHATa Cpefia. 3a OCHLIECTBSIBAHE HA M3CIIEI0BATENICKH IOAXO0] € Pa3paboTeH
1a00paTopeH MPaKTUKYM C BKJIIOYBAHE Ha EKCIEPUMEHTAIHU H3CIIEI0BATENICKU
3aJ[a4u 3a aHaJIM3 Ha NMPOOM OT MouBH. [IpoBeeHO € MarHOCTUYHO M3CIIC/IBaHE
3a yCTaHOBSIBaHE LeJIeChOOPA3HOCTTA HA CH3/AJCHMS NMPAKTHKyM. PazpaboTeH e
KpPHUTEpHAJICH TECT 3a AMArHOCTHKA Ha MO3HABATCITHNUTE PE3yNTaTH HA YUCHHUIIUTE
B M3CJIeIBAHNTE Ipynu. Pe3ynTaTture OT TECTHPAHETO MOKA3BaT, Y€ BKIIOYBAHETO
Ha eKCIIEPUMEHTAJIHU U3CIIEI0BATEIICKU 3a/]a4i B J1a0OPaTOPHUSI MPAKTUKYM BOAX
JI0 OBJaJsiBAHE HA OCMHCJICHU EKOJIOTMYHM 3HaHWs, (OpMHUpaHE Ha yMEHHs 3a
MIPUJIaraHeTo UM B PA3JIMYHU IO3HABATEIHN CUTYAIMU M M3TPaXKJaHe Ha ICHHOCTHO
OTHOLIEHHE KbM OKOJIHATa CPeAa.

YBog

Pa3BuBaHeTO Ha KIIFOUOBM KOMIIETEHTHOCTH CE€ OTKPOSBA KAaro IIaBHA IIEJ
Y TEHJCHIIMS B CBBPEMEHHOTO 0Opa30BaHUE, B YACTHOCT — B MPHUPOJOHAYYHOTO
oOpa3oBanue. Kilro4oBHTE KOMIETEHTHOCTH Ca TE3U, OT KOWUTO MOJPaCTBAIIUTE
“Mar Hyx/a 3a (OpMUpaHEe U pa3BUTHE HA HAyYHA TPAMOTHOCT, 32 COLMAJIHA MH-
Terpaus 1 akTHBHO rpakaancko nosenenue (Emilov, 2015; Kolarova et al., 2017;
Petrova, 2016; Petrova & Vasileva, 2007; Tafrova-Grigorova, 2011; 2013; 2014).
B crorBercTBHe ¢ EBpormelickata pedepeHTHa paMKa KIFOYOBUTE KOMIICTCHTHO-
CTH ce JepuHUpAT KaTO ChBKYITHOCT OT 3HAHUS, YMCHUS U OTHOIICHUS, OTHECEHU
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KBbM OIpejiesieHa o0nacT. YMEHHATA 3a MOAKpena Ha YCTOHUMBOTO pa3BUTHE H 32
3paBOCJIOBEH HAYMH HA XHMBOT (T. Hap. 3APaBHO-EKOJOTMYHM KOMIIETEHTHOCTH)
ca Cped 0OceMTe PaBHOIIOCTABEHH KIIFOYOBH KOMIIETEHTHOCTH, BKIIOUCHH B HOBHUS
3aKoH 3a MPeAyYMITUIHOTO M YYHIHIIHOTO oOpa3zoBanue". OCHOBaBar ce Ha OBJa-
JsIBaHE Ha €KOJIOTMYHHU 3HAHUS, GOPMUpPAHE U pa3BUTHE HAa YMEHUS 32 ONa3BaHe Ha
OKOJTHATa CPeAa M 3a 3[PaBOCIOBEH HAaYMH Ha KUBOT, U3rpaKAaHe HA LEHHOCTHU
OTHOLICHUS KbM OKOJHaTa cpena y nogpacramute (Dakova et al., 2015; Kostova,
2003; Orr, 2009; Palmer, 1998; Vladimirova, 2012).

B nbpxaBauTe noxkymeHTH (IbpkaBHH 00pa30oBaTeIHN M3UCKBAHHA 32 y4eO-
HO ChIbpPKaHHE MO XUMUs, Y4eOHU MporpaMu mo XHUMHUsS U Ola3BaHe Ha OKOJI-
HaTa cpefia) ca 3alieTHajd WACHTE 3a Pa3BUTHE HA KIIIOYOBU KOMIIETEHTHOCTHU
y YYEHHUIHUTE Ype3 pellaBaHe Ha 3a/Jadyd B peajHH CUTyallid U Ch3JaBaHE Ha
OnaronpusITHA yCIOBHs 3a JTabopaTopHa ASHHOCT B yUWIIMIIE. XUMUITA € eKC-
neprMeHTalHa HayKa U OW cieiBajio jJabopaTopHaTta paboTa a € HEOTMEHHMA
gacT oT oOyuenuero B yumnuuie (Boehnke & Delumyea, 2000). JlabopaTopaute
EKCTICPUMEHTH MO3BOJISIBAT HA YUYCHHUIIUTE /1a yyaT ¢ pa3dupaHe U B CHIIOTO Bpe-
Me I'l BKJIIOYBAT B TMPOIIEC HAa KOHCTPyUpaHe Ha 3HAHMA Ype3 MpaBeHe Ha HayKa
(Dimitrova et al., 2018; Ivanova, 2018; Leicht et al., 2018). [Ipu u3nbiiHeHUE-
TO Ha XMMHMYHH EKCIEPUMEHTH Ce cJellBa MBTAT Ha HAYYHOTO MO3HAHHE — OT
LEeJIeHACOYCHOTO HAOIIOCHUE, TUIAHUPAHETO Ha W3CIEeIBAaHETO, U3BHPILBAHETO
Ha onuTa, oOPMSIHETO Ha pe3yiaTratuTe KbM (GopmynupaneTo Ha n3Boau. ChbB-
KyIHOCTTa OT T€3M ACHHOCTH € OCHOBA 3a peajn3upaHe Ha H3CJICAOBATEICKHUS
noaxo (inquiry-based approach) B mponeca Ha o0yuenue (Angelova et al., 1994;
Tzanova & Raicheva, 2012; Tzvetkov & Boiadjieva, 2013). CBbp3BaHeTO Ha 3HA-
HUSITa, OBIAACHU B 1a00paTopusaTa, C HayuYHUTE 3HAHUS € YCIOBUeE 3a (hopMUpaHe
Ha KJII04oBHM KoMIleTeHTHOCTH y yuenuuute (Hadjiali & Kolarova, 2016; Pinn,
2017; Taylor et al., 2009).

HHTepechT KbM KIIOYOBUTE KOMIETEHTHOCTH, KbM HAaYMHUATE W IbTUILATA 32
M3TPXIAHETO UM Y YUCHHUIIUTE MPOBOKKPA HACTOSILIOTO M3cienBaHe. B Hero e mo-
CTaBEH aKLEHT BHPXY H3CIIEIOBATENICKHUS TOAXO] M SKUITHATa €KCIIepUMEHTAIHA
paboTa Ha yYEeHHIIUTE KaTO Bb3MOKHOCT 3a IPOMsIHA Ha 0Opa3oBaTeHaTa cpeia u
(dopMupaHe y yICHUIIMTE Ha KITIOYOBH 3HAHUS, YMEHHS U OTHOILICHHS.

TeopeanHH OCHOBH HA M3CJICABAHETO

Pomnsita Ha yIIC6HOTO H3CJICABAaHC 3a KOTHUTUBHOTO U 3a COLIMAJIHOTO Pa3BUTHUC
Ha YUYCHUIUTC € BCCIIPU3HATA U HC MOMJIC)KN Ha CbMHCHUC. PeSyJ'ITaTI/ITC OT Ipu-
JIaraHeTO Ha MU3CJICOOBATCIICKUA NOAXOA B MpolEcCa Ha 06yqu1/Ie KopecnnoHaupar
C JOCTUI'aHC HAa BUCOKHU paBHHUIIA HA IMO3HABATCJIHATA AKTUBHOCT U CaMOCTOATCII-
HOCT Ha Y4YCHUKA, C OBJIaIIBAHC HA YMCHUS 3a KPCATUBHO MUCJICHE, C (bOpMI/IpaHe
Ha COOCTBEHO OTHOIIICHUE KbEM N3y4aBaHUTC ABJICHUS, C YCBOSABAHETO HA ChAbPIKa-
TCJIHU 3HAHUS, U Haif-Beue Ha CII0COOHU 3a MHCIIOBHA U MMpaKTU4ICCKa I[GI\/'IHOCT, T.C.
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Ha Metonu Ha no3Hanue (Angelova et al., 1994; Malcheva et al., 2000; Tzanova &
Raicheva, 2012).

W3zcnenoBarenckusT NOAX0 B YUYHIUIIHOTO 00pa3oBaHue MO MPUPOIHU HAYKH
€ IIaBHO CPeACTBO 3a opMupaHe Ha HayyHa rpamoTHOoCT (Emilov, 2015). Ectect-
BEHOTO JIIOOOMUTCTBO Ha Aelara Hail-1o0pe ce yAOoBIeTBOPsBa Upe3 HaloneHue,
ThpceHe Ha MH(OpPMAaLKs, MOCTaBIHE HA BBIIPOCH U THPCEHE Ha OTTOBOPUTE MM
Yype3 onuT, (opMyaupaHe Ha U3BOJIU HA OCHOBATa Ha JJOKa3aTeJICTBA.

VYdeHeTo upe3 M3cCneABaHE Ce ChbCTOM B HAOJIOACHUE, TIPOYYBaHE HA MHQOP-
MalMOHHU W3TOYHHILIHM, HIeHTU(UIMPaHE Ha mpobieMa, GpopMynupaHe Ha XHIIO-
Te3a (IpeanojoKeHne), aHupaHe, MPOBEKAaHe Ha EKCIIEPHMEHT 3a MPOBEepKa
Ha XHUIIOTe3aTa, ChOMpaHe, aHallu3 U THIKyBaHE Ha JAaHHU, HAMHUPaHE Ha 00sCHE-
HUS, TIPEACTaBsIHE Ha pe3yJTaTuTe, AOCTUraHEe 0 3aKIoueHHs (MpHeMaHe WIn
OTXBBPJIHE Ha XumoTe3ara). M3cneaBaneTo mpeamnosiara U3MOI3BaHEe HA JIOTHYC-
CKO M KpUTHYECKO MUCJICHE M Pa3KpHBa Ha yUeHHKa HAyYHHS BT HA TTO3HAHUETO,
KaTo pa3BHBa CIIOCOOHOCTHTE My Ja HaOIIogaBa, ChIIOCTaBs U CPaBHABA, Aa THP-
cu nHpopmanus, Aa moadUpa Hy>KHOTO U TIABHOTO, Ja IJIAaHWPA, CUCTEMaTU3Upa,
koMyHukupa (ibid.). ,,JloOuTHTE MO TO3M HAYMH 3HAHUS — OT MPHUPOAATA, )KUBOTA
u naboparopusita, ca CUTYpHU M TpaiiHu. Upe3 TakuBa ,,M3CIeABAHUS" YUCHUKBT
MOCTENEHHO ce JOOMIKaBa U BbBEXKa B METOIUTE HA HayKara. B conuanen mian
TO3M METOJ € 0COOCHO Ba)KEH, 3allI0TO TaKa C€ Bh3MUTABAaT MHULIMATUBHH U CaMOC-
TOSITENTHH XOpa, KOUTO OTTOBOPHO MOTaT Ja IUJIaHWpaT >KUBOTA CH, 0e3 Ja yakar
apyr na muciu 3a X" (Toshev, 2007).

Bonem meron npu peanusupaHe Ha M3CIeJOBATEICKHS MOAXON B Mpoleca Ha
oOydeHHe M0 XUMUS € y4eOHHUIT XUMHUUEH eKCIIEpPUMEHT, KOWTO M0o3BoJsiBa (op-
MHUpaHe Ha CHCTeMa OT KJIIOYOBH 3HAHUS, YMEHHUS M OTHOLICHHUS Y YUYCHUIUTE
(Ahromushkina & Valzeva, 2016; Angelacheva, 2006; Malcheva et al., 2000). Crio-
pen aeiicTBaiysi CyOeKT 1 OpraHu3alusITa Ha eKCIIepIMEHTaIHaTa JEHHOCT ce pas-
rpaHrYyaBaT JeMOHCTPALMOHHHU U JIAOOPAaTOPHU YU4eOHW XUMHYHH EKCTIEPUMEHTH
(Angelova et al., 1994). JlabopaTtopHUTE EKCTIEPUMEHTH C€ pean3upar B: (a) 1abo-
paToOpHH YPOLH — YPOLH 32 HOBH 3HAHUS, B KOMTO CE ChUETaBaT IEMOHCTPALIMOHEH
u 1abopaTopeH eKCIepruMeHT; (0) 1adopaTopHu yHpakKHEHHsI, TIaBHUTE e Ha
KOWTO Ca 3aTBbP/sBaHE HA 3HAHWS U YCHBBPIICHCTBAHE HA YMECHHUS — YMEHHUS 32
HaOmroeHue, 3a MIaHUpaHe ¥ U3IbIHEHUE Ha EKCIIEPUMEHT, 32 HHTEPIpEeTaLus Ha
EKCIIepUMEHTAIIHU JIaHHU 1 Jp. (ibid.).

Opranuzanuonnata (Gopma, B KOSITO C€ BIIMCBA CHCTEMa OT JadopaTOpHU eKc-
MEPUMEHTH, € J1a0opaTOPHUAT NpakTUKyM. Toll oOenuHsIBa OTACTHH Ja00paTOpHU
yIpakHeHHUs B efHa 0000IIeHa TeMa, pa3riek1aHa OTHaYalI0 CEMHHAPHO, a Clie]
TOBA Ype3 NOAXOISIIN OMUTH, U3ITBIHIBAHU OT YYCHUIIUTE IPYNIOBO MU MHIUBH-
nyanHo. OTHeceHH KbM 00y4YeHHETO 10 XUMMS, JabopaTopHara padoTa u Jadopa-
TOPHHUSAT NPAKTUKYM Ca Hal-TIOIXOASIUTE (GOPMH 3a peann3upane Ha y4eHe, OCHO-
BaHO Ha M3cJieBaHe, 0cOOeHO B TpodrinpaHara MoAroToBKa 10 XUMHUs ¥ ONla3BaHe
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Ha okonHara cpena (Cheredov, 2019; Epitropova et al., 2012). JIaboparopuuTe ym-
paKHEHUSI aKTUBHO JIOTIPUHACAT 332 (DOPMUPAHETO HA KIFOYOBU KOMIIETCHTHOCTH
KaKTO B 00JIacTTa Ha MPUPOJAHHUTE HAYKU, TAKa U B JIPYT'H HAYYHU HAlpaBJICHUS
(Dimitrova et al., 2018; Ivanova, 2018). YyeHunute ycBOsSIBaT 3HaHUS, CBbP3aHU
ChC ChCTaBa, CTPOEXKA, CBOWCTBATA, MPUIIOKEHUETO, (PU3UOJOTHYHOTO JCHCTBUE
Ha BEII[ECTBATa, KaTO MPOBEXK/IAT CAMOCTOSATEITHO U3CIIeIBaHe U (POPMYIIUPAT U3BO-
1. Upes taboparopHara paboTa ce Ch3/1aBaT yCIOBHSI yUSHUIUTE TO-ISUIOCTHO J1a
CUCTEeMaTH3UpaT, 0000IIaBaT 1 MpUIaraT OBIAJCHU 3HAHUS U Ja YChBBPILICHCTBAT
EKCTIICpUMEHTAIIHUTE CU YMEHUS, Jla pa3BUBaT MHTEpECa CH KbM HAyYHOU3CJIEe[0Ba-
TeJCcKara ISHHOCT. 3a]ja4iTe 3a M3IBIHCHHE (ChC WU 03 MOAPOOHHN HHCTPYKITUH )
Y OITUCBAHETO B IIPOTOKOJ Ha JISHHOCTUTE 10 BpEeMe Ha JIaOOPaTOPHOTO 3aHSATHE Ca
CBbp3aHH ¢ (POPMUPAHETO HA KOMIIETCHTHOCTU B 00OJNIacTTa Ha OBITApCKUS €3UK,
THU KaTo pa3BUBAT YMCHUATA 33 YETCHE U pa30HpaHe Ha TEKCT, KAKTO U YMECHHUATA
3a Ch3/1aBaHE Ha TEKCT, KaTO Ce MpUiIarar KHWKOBHU €3UKOBU HOPMH. YCHBBPIIICH-
CTBAT CE M YMEHUSATA 3a JIMAJOTHYHO OOIIyBaHEe NPU 00CHXkKIaHE Ha ChBMECTHATa
neiiHoct. [IpencraBsiHero Ha MHGOPMAIUATA ¥ HA OTUTHUTE PE3YJITATH YPEe3 CXSMH,
MOJISJIA ¥ TAOJUIM U M3MO0I3BAHETO HAa KOMIIOTHPHH ITUIAT(OPMH U MPOTPaMHU 32
TEKCTOOOpabOTKa € CBhP3aHO C MAaTEMaTHYECKaTa U UTUTATHATA KOMIICTCHTHOCT.
CaMOCTOSITEIIHOTO IJIAHUPAHE U OPTaHU3HUPAHE HA CKCIIEPUMEHTHUTE CIIoMarar 3a
(hopMUpaHETO HA MHUIIMATUBHOCT U NpeanpuemMunBoct. [Ipu rpymnosara padora ce
pa3BUBaT COIMAITHU U TPAXKJAHCKU KOMIIETEHTHOCTH UPe3 KPUTUYHO MHUCIICHE TIPH
B3EMAaHETO Ha PELICHMSI, IPHEMaHe Ha Pa3IUYHU TIICHH TOYKU MPHU 00CHKIAHETO
Y MPOSIBSIBAHE HA TOJIEPAHTHO OTHOIIeHHe. HeoOXoauMocTTa OT cria3BaHe Ha CTPO-
I'¥ IpaBmWia 3a Oe3omacHa paboTa B XUMUYHATA J1a00paTOpHsi U OCh3HABAHETO Ha
OTTOBOPHOCTTA 3a Ola3BaHE Ha COOCTBEHOTO 3[[paBe W 3[[PABETO HA OKOJHUTE, Ca
CBbP3aHU C YMEHUS 32 MOJKPEera Ha YCTOWYMBOTO PA3BUTHE U 32 3IPABOCIOBEH Ha-
YIH Ha KUBOT. YUEHETO Ype3 U3CIC/IBAaHE M CAMOOIICHKAaTa ImoMarar 3a pa3oupaHe
Ha JIMYHUTE MOTPEOHOCTH B YYEOHUS MPOLIEC U OTKPUBAaHE HA BH3MOXKHOCTUTE U
CIOCOOHOCTHUTE 3a MIPEOJIOJISIBAHE HA TPYIHOCTHUTE B yueHETO. OT Ka3aHOTO JIOTYK
MOXe Jia ce 000011H, Ye peaau3upaHeTo Ha IeITUTe Ha J1a00paTOPHUTE yIpaXkHe-
HUSl JIOTIPUHACS 332 (JOPMHPAHETO HA KOMILICKC OT KJIFOYOBH KOMIIETEHTHOCTHU Y
YUCHUIIHTE.

YecTo NOHATHUSITA KOMIETEHTHOCT U KOMITETEHIIHSI CE€ M3II0I3BAT KATO CUHOHHU-
Mmu. Criopesi TOBEYETO aBTOPU KOMIIETEHTHOCTTA MPECTABIISIBA KAYECTBO Ha JINY-
HOCTTa, OCHOBAaHO Ha HAJMYMETO HA OIPEJCNICH 3HAYMTEJICH 00eM OT 3HAHUS U
YMEHUS, MTOJTyYeHU Ype3 CUCTEMHA MOJI'OTOBKA U MPAKTUYECKH OIUT B OIIPEIICIICHA
TeopeTH4Ha WK mpaktuuecka obmact (Emilov, 2015; Petrova & Vasileva, 2007;
Tzanova & Raycheva, 2012). Jlo oOpa3oBaTeiiHa KOMIETEHTHOCT € JOCTUTa Ona-
roJlapeHUe Ha MPOIBIDKUTSITHUTE YCUIIMS HA YYaCTHULIUTE B 00pa3oBaHueTo. T e
CHUCTEMa OT KOMIETCHIIMU U KOMIIETEHTHOCTH TI0 ONpeiesieH! Bbiipocu. Moxe na
ce 0000111, Ye KOMIIETCHIIMUTE Ca 3aJI0KEHU B 00pa30BaTeIHUTE 1Ie]IH, & KOMIIe-
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TEHTHOCTTA C€ MPOSBSABA KaTo JMYHOCTHA XapaKTEPUCTHKA, CIIOCOOHOCT Ha MHOTO
BHCOKO paBHHMILIE Ja ce (GOpMUpa M YIPAKHSIBAT B €IMHCTBO JOOpE CTPYKTYpH-
paHM MO3HAaHUE, IEHHOCTEH aHTaKUMEHT U €(EKTUBHH JIEHCTBHUS, ONTHUMAIHO U
0 HEOOXOIMMOCT MPOSBSBAIIN CE B KOHKpPETHA MPHUIOKHA U35BA Upe3 aJeKBaTHN
ymenus (Orr, 2009).

B 1031 cMucha HAOOPBT OT KOMIETEHIMH, OTHACALIH c€ J10: (2) OL[CHsBAaHE Ha
pHUCKOBETE OT COOCTBEHOTO MOBEACHHE 3a JIMYHOTO 37paBe U OKoiHarta cpeaa; (0)
W3II0JI3BaHE HA 3HAHUS 3@ CTPYKTYPHU U MPOLECH B YOBEIIKOTO TSUIO U 32 ONa3BaHe
3paBeTo MpH U300p Ha pelieHne B KOHKPETHU CUTYalny; (B) MOJKPEIISTHE Ha JeH-
HOCTH, HACOUYEHH KbM OIla3BaHE Ha JIMYHOTO 37IpaBe M Ha OKOJIHATa cpela, MOXKe
Jla ce Hapeye 37paBHO-ekojornyHa kommeTeHTHocT (Dakova et al., 2015; Palmer,
1998; Vakleva, 2011).

31paBHO-EKOJIOTMYHATA KOMIIETEHTHOCT € TIO3HAHHWE 332 OCHOBHUTE MPUHIIUITU
Ha MPHUpOAATa M HA TEXHOJOTHYHHUTE MPOAYKTH. CHIIECTBEHO € MO3HABAaHETO Ha
MOHSATHSI, OCHOBHU MPUHLUIIHA U METOIU HA MPUPOAHUTE HAYKH U TEXHOJIOTUUTE,
KaKTO M pa30MpaHeTo 3a MOCIEeACTBUATA BEPXY OKOJHATa cpefa. Te3n KOMIEeTEeHT-
HOCTH TpsI0Ba J1a 1a1aT Bb3MOXKHOCT Ha Xopara Mmo-100pe 1a pa3oupar HampeabKa,
OTPaHUUYCHHATA U PUCKOBETE OT HAYYHUTE TEOPUH, NPUIIOKEHUSI U TEXHOJIOTHHU B
00IIECTBOTO, KaTo 1510 (M0 OTHOIIEHHE HA B3EMaHETO Ha PELICHUs, LIEHHOCTHTE,
eTHKaTa, Kynrypara u T. H.) (Petrova, 2016).

OcHOBHa LIeNT Ha CHBPEMEHHOTO 00pa3oBaHKe € upe3 00yYeHHETO B yUMIIHUILE /2
ce popMHUpar y y4eHUIUTE KOMIIETEHTHOCTH, a TOBa, OT CBOSI CTPaHa, MOXe Jia Ce CIIy-
Y{ clieq TPailHo MpUAOOMBaHE Ha 3HAHHUATA, YMEHHATA U KOMIIETCHIMUTE, 3aJI0’KEHN
B HOPMaTHBHHUTE JOKYMEHTH 3a YYHJIMIIHOTO oOpa3zoBanue. Hactosmmoro oOmecTBo
,»KaJJHO" ce MHTepecyBa OT IpakJaHH, KOUTO ca CIIOCOOHH JIa pa3BUBAT Beue MPUJIO-
OuTn KoMreTeHTHOCTH. ToBa € Beue OBazsHa OT HEro KOMIETEHIIUS ChC 3aTBbPICHU
3HaHUSI U YMEHHs. B CHHXPOH ¢ M3MCKBaHMSTA HA ChBPEMEHHOTO 00pa30BaHue U 00-
LIECTBO Ca Ch3/aJCHN HOPMATHUBHHUTE JOKYMEHTH, 4acT OT KOUTO € y4eOHOTO ChIbP-
YKaHHe, KOETO BKJIIOYBA TPU OCHOBHM KOMITIOHEHTA — 3HAHHS, YMEHHS M OTHOILCHUSL.
VYuenunure 61xa MOIJIH Jia IIOCTUTHAT 3aJI0’KEHUTE LIETIH B HOPMaTUBHHUTE TOKYMEHTH
LIeTIM M OYaKBaHU PE3YATATH PU U3MOI3BaHE Ha MOIXOIAIH GOPMH, TOIXOIH, METOAN
U cpeacTBa Ha oOyueHue. B HacTosiaTa padora ca moTbpCceHu MbTUILA 32 (POpMHUpaHEe
1 pa3BUBaHE Ha 3HAHUSI, yMEHUS U OTHOLLCHHS, 3aJI0’KEHH B Y4€OHHUTE TPOrpaMu, KOU-
TO ca B OCHOBATa 3a MIOCTUTaHe Ha 30PaBHO-EKOJIOTUYHN KOMIIETEHTHOCTH.

MeTonosnorus Ha U3cjaeIBaHETO

3a ochILECTBsIBaHE HA M3CIIE0BATEIICKH MOAXO0/ B MPOQHIMpaHaTa MoAroTOBKa
o xumus B XI kiac e pa3paboTeH 1adbopaTopeH MPakTUKYM 3a MOATOTOBKA M 32
n3cneaBane Ha 00pas3uu oT nouBH. Llenta Ha eKCIEPUMEHTATHOTO U3CIeBaHe € 1a
ce MoJTydaT A0CTaThbYHO HAACKIHHU JaHHH 32 e()eKTUBHOCTTA Ha Ch3/1aACHU 1a00-
paropeH NpakTUKyM OTHOCHO 00OTaTsIBaHE HA CUCTEMaTa OT EKOJIOTUYHHU 3HAHUS U
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YMEHHSI U [IGHHOCTHH OTHOLICHHUS Ha YYCHUIUTE KbM MIPUPOJATA, T.€. 32 Pa3BUTHE
Ha 3[paBHO-EKOJIOTUYHU KOMIETEHTHOCTH.

OOeKT Ha W3CIIeIBAHETO Ca YUYEHHUIH C MpopuiInpaHa MOATOTOBKA MO XUMUS
B XI kJac, a mpeaMeT — NO3HABAaTEHUTE PE3YNITaT HA YUYCHULUTE — EKOJIOTUYHU
3HAHUSI U YMEHHUS U LIEHHOCTHU OPUEHTALUU KbM OKOJHATa Cpeaa.

[IpomennuBara BeIMYMHA, KOSTO CE€ U3MEPBa B XO/a HA EKCIIEPUMEHTA, € 00y-
YEHOCTTA Ha YYCHUIUTE M0 XUMH. 3a IMarHOCTUKa Ha MOCOYeHaTa BEIHMYHHA Ce
W3M0JI3BAT CIETHUTE KPUTEPUH U MOKa3aTeNu: (a) KpUTEPUH €KOJOTWYHM 3HAHUS
(3HaHUs 3a 00pa3yBaHETO Ha MOYBaTa, BUJOBETE MOYBH, 3aMbPCUTEIUTE HA TIOYBA-
Ta U Jp.) C MoKa3aresn 00eM 1 OCMUCICHOCT Ha 3HaHUATA; (0) KpUTEPHid €KOJIOrHY-
HU YMEHHMS C TOKa3aTeld YMEHHS 3a MpHjlaraHe Ha OBJIAJACHUTE CKOJOTMYHH 3Ha-
HUS B Pa3IMYHM MTO3HABATEIIHU CUTYallMd U YMEHUS 3a IUIaHUpaHE U MIPOBEKIAHE
Ha XMMUYHHU €KCIICPUMEHTH NPH Clla3BaHe Ha TEXHUKaTa 3a Oe3omacHa pabora u 3a
aHaJU3 Ha ONMTHU PE3yiTaTH; (B) KpUTEPUH LIEHHOCTHH OTHOLICHUS 1O IpodieMa
3a Ona3BaHe Ha MOYBaTa OT 3aMbpCSIBaHE C MOKA3aTelIH OCH3HATOCT U MHTCH3MB-
HocT Ha oTHomeHusTa (Angelacheva, 2007; Angelacheva & Gergova, 2011; Cohen
et al., 2011; Deriabo & lasvin, 1996).

W306pannTe KpUTEpHUU U MOKa3aTeld ca M3MOJI3BaHU MPH pa3padOTBAaHETO Ha
KpUTEpHUAJeH TecT (BXK. mpuiiokeHune). KadecTBara Ha TecTa ca OLEHEHH OT IIeCT
EKCTIEPTH-YUUTENN [0 XUMHsI B MaJIKa U3BaJiKa OT YYCHHIIM B yCIOBUITA HA €KC-
nepuMeHTanHo o0y4yenue. B cbcTaBa Ha TecTa ce ChIbpKaT TpHU cyOTecTa: cyo-
tect 1 (3agaum ot 1 10 4) MMa 3a el 1a TuarHocTHIHpa o0eMa U OCMHUCIEHOCTTa
Ha OBJIAJICHUTE OT yUYESHUIIMTE €KOJIOTHYHN 3HAHUSI 3a T0YBaTa; cyoTecT 2 (3a1aun
oT 5 10 8) nMma 3a 1el 1a perucThpa yMEHHsITa Ha YYSHULIUTE 1a IpujlaraT oBia-
JCHUTE SKOJIOTUYHH 3HAHUS B PA3IMYHH CUTYallMH, 1a IUIAaHUPAT U U3IIBIHSIBAT
XMMHUYHHU OMUTH MPH Clia3BaHe Ha TEXHUKaTa 3a Oe3omacHa padota; cyOrect 3
(3amaun ot 9 o 12) uma 3a Len Ja yCTaHOBH HE CaMO €KOJIOTMYHUTE 3HAHHUSA U
YMEHHUSI Ha YYCHHLIUTE BbPXY YUeOHOTO ChABP)KaHUE, BKIIOYEHO B CyOTECTOBE
1 1 2, HO ¥ OTHOILIEHUETO HA YUYSHHUIIUTE 110 IpobiemMa 3a ona3BaHe YUCTOTaTa Ha
noyBara.

3agaunTe B TeCTa ca ¢ ©300pEeH MM ChC CBOOOEH 0TroBop. OIeHsBaHETO Ha 3a-
JaquTe ¢ n300peH OTroBop € ¢ 1 Touka 3a mpaBuiieH 0TroBop U ) TOUKHM MPH rPeLieH
WM HEMOoCco4eH oTroBop. [Ipu 3anaunte cbc cBOOOICH OTTOBOP TOUKHTE CE OIPEee-
JSIT B 3aBUCHMOCT OT CIIOKHOCTTA Ha 3ajJayaTa U H3UepraTeHOCTTa Ha OTTOBOpa.

Karo He3zaBuCHMa MPOMEHJIMBA € OINpeesieH Tad0PaTOPHUSIT XUMUUEH EKCIIe-
PHMEHT, CBbpP3aH C U3CJIeABaHE Ha TPOOU OT pa3IMuHU Mo BUA moyBa (Angelacheva,
2014; Nikolova et al., 1990).

ExcnepumenTtannara xunores3a € (GopMyarpaHa KaTo O4akBaHe, 4e pa3zpadoTe-
HaTa cUCTeMa OT XUMHYHHM €KCIEPUMEHTH BIIHUSC MOJIOKHUTEIHO BbPXY MO3HAaBa-
TEJIHUTE PEe3yATaTH Ha YYCHUIUTE — 3HAHUs, YMEHHs U OTHOLICHUS, CBbP3aHU C
ora3BaHe Ha IOYBaTa OT 3aMbPCsBAHE.
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B ocnoBara Ha xumore3ara € IIocTaBeHa nuaesaTa, 4€ OBJIaAABAHCTO OT YUCHUILIA-
TC Ha CUCTEMaA OT 3HAHUS, YMCHUS U OTHOUICHUSA 11O PA3TIICIKAAHUA HpO6J'ICM BOIHU
A0 MO-aKTUBHO PA3rpbIIaHC HA TO3HABATCIIHUS IPOLCC 10 XUMUS.

3a IMPOBCPKA Ha XUIIOTE3aTa €a M3MOJI3BAHU CJICAHHUTEC MCETOAU Ha HAYYHO W3-
CJICABAHC — NEAArorn4ycCKu CKCIICpuMEHT, TCCTUPAHE, AaHKCTA, CTATUCTUYCCKU aHa-
JIn3 Ha CKCIICPUMCHTAJIHUTE PE3YIITATH.

Onucanue HA N3CJIEIBAHETO

Omperierniena mpe/cTaBa 3a 00pa3yBaHETO Ha MOYBATa, 32 HEHHKS ChCTAB U IUIO0PO-
JIie, 32 BUJIOBETE TI0YBH M OCHOBHHTE 3aMBbPCHTEIIH Ha 10YBara, € u3rpaaeHa B [V u V
KJIac TIpY M3y4YaBaHe Ha yueOHus npeamet ,JoBeksT U npupozara‘. B IX kiac B pasaena
,»VA rpymna Ha [leproquynara cuctema™ 3HaHHSTA 3a TI0YBATA CE 00OTaTsBAT B CIICIHHU-
TE aCIeKTH: 3HAYCHHE Ha CheMHEHHATA Ha a30Ta M Ha (ocdopa 3a IIogopoareTo Ha
MOYBATa; MPOLIECH, KOUTO MPOTHYAT B MOYBaTa IPU KPBroBpara Ha a3ora u gocopa B
MPHUPOJIATA; BUIOBE MUHEPAIHH TOPOBE W TEXHUTE CBOICTBA; SKOJIOTHYHU MPOOIEMH,
CBBP3aHH C U3MOJI3BAHETO HA MHHEPAIHH TOPOBE, U ITBTHUILA 32 PELIABAHETO MM H JIp.

Monynst ,,MeToan 3a KOHTPOJ M aHalM3 Ha BelecTBara™ € 4acT oT npodu-
JMpaHara TMOAr0TOBKAa Ha YYEHHIUTE N0 XMMHS U ONa3BaHE HA OKOJIHATA Cpeia
BbB BTOPHsI TMMHA3HMAaJICH €Tall Ha CPEHOTO 00pa3oBaHue. Y4eOHOTO ChAbpPKAHHIE
M OYaKBAaHHUTE PE3YJITATH B MOJAYJIa HACOYBAT OOYYCHUETO HA YUCHHUIIMTE KBM YC-
BOSIBAHE HA 3HAHMS 32 OCHOBHHTE NMPHUHIMIHM HA KaYE€CTBEHHS U KOJIMYCCTBEHHMS
aHaJIM3 Ha BellecTBara. BaxkeH akIeHT B ydeOHaTa mporpaMa € MmoCTaBeH BbPXY
eKCIIepMMEHTaIHaTa paboTa, PelaBaHeTo Ha MPAKTHYECKU 33add B 00JacTTa Ha
XUMHUYHHUS aHAJIH3 U TPOOJIEMHTE, CBbP3aHU C Olla3BaHE Ha OKOJIHATA CPe/ia U 37pa-
BeTO Ha xopara. [IpenBuneHu ca ydeOHM yacoBe 3a MPAKTHYECKH ACHHOCTH, CBBP-
3aHM C M3CJIe/IBaHe Ha IPOOH OT MOYBH MJIH OT BOJIH, KOMTO ACHHOCTH MOTar Jia ce
000co0sT oz popmara Ha y4eOHH MPAKTUKYMH.

B xmacuyeckusi cu opmar 1abopaTOpHUSAT MPAKTUKYM IPEICTABIIsBA U3pa-
0oTBaHEe Ha JIAOOPATOPHO YNMpPaKHEHHE 32 OTPAaHMYCHO BPEME, Karo Ce M3IO0JI3Ba
ykazanue. To pe3roMupa HeOOXOAMMHTE 33 M3IIBIHCHUE HAa OMHUTUTE TEOPETHYHU
3HaHWs, anaparypa, HauuHa Ha paboTa M Ha MpeJCTaBsiHe Ha pesyirarute. Makap
4e To3u (popMar MO3BOJISIBA IPOBEKAAHE HA TOISIM OpOM YyIpaKHEHUs] B OTPadOT-
BaHE Ha TEXHHMYECKH YMEHUs, TOW MMa Henocrarblu. Kitacuyeckure aboparop-
HH YIPaKHCHUsI HE BKIIFOYBAT BAYKHU €TAIM Ha EKCIIEPUMEHTAIHOTO M3CIIE/IBaHe:
(bopMynupaHe Ha XUIOTE3a, JINTEPATyPHO NMPOyYBaHEe M M300p HA EKCIIEPUMEHTA-
JICH METOI, TOA00p M/WIKM KOHCTPYUpPAHe Ha ONMTHA MOCTAHOBKA M NIPE/ICTABSIHE U
00CHKIaHe Ha pe3yiITaTu npea oOIHOCT oT paBHU. ClieJBaHETO HA JTabOPaTOPHU
MHCTPYKIUH PSIKO MOCTaBs 00y4yaBaHUTE B CHTyallUs HA pelllaBaHe Ha MPoOiIeM U
HE MPOBOKHPA TBOPYECKOTO UM MHCJICHE.

B onuT 3a mombiiBaHe Ha TE3M MPOITYCKH € pa3padoTeH J1abopaTtopeH MPaKTHKYM
3a M3cieIBaHe Ha 00pa3liy OT I0YBAa C BKIIFOUYBAHE HA M3CJICI0BATEIICKU 3a1a4n. Te
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ca CBbp3aHH ¢ paboTa O6e3 MHCTPYKLUUH, paboTa B eKUIl, POpMyIUpaHe Ha XUIOTe3a
(unM anTepHATHBHU XUIIOTE3HM HAa YJICHOBETE HA €KWIa), Ch3aBaHe Ha COOCTBEH
TUIaH 3a M3CJIeABaHe, MPOBEXkKAaHe HA M3CIIEIBAHETO, 00padOTKa U aHAIMU3 Ha pe-
3ynrarure, GopMyIUpaHe Ha U3BOAM U MPENOPBKH, IPEACTaBsIHE U 00CHKAaHe Ha
pe3yNTaTuTe ChC ChYUYCHHUIIUTE.

[MpaktukymsT € mpoBeaeH mpe3 ydeOHute 2017/2018 u 2018/2019 ronunm.
B nero ywactBar yuennuu ot Xl kiac, npoduiarpana moarotoBka OT pa3indyHU
yunnnia B rpaa [lnosaus. JIabopaTOpHUST MPAaKTUKYM € pealu3upaH B TPH MO-
peIHM 3aHATHS IPH U3y4aBaHe paszena ,,KauecTBeH u koinnyecTBeH aHanu3 . [1bp-
BOTO 3aHSTHE 3all03HABa YUYEHHIIUTE ¢ HAYMHA Ha B3eMaHe Ha mpoba OT moysa u
MOIrOTOBKATa I 3a aHAJIN3; C ONIUTHO YCTAHOBSIBAHE MEXaHHYHUS ChCTAB HA TOYBA-
Ta, HATMYMETO Ha BB3AYX B IOYBATa; U3CJIEABAHE MPOMYCKIMBOCTTAa HAa Pa3InYHU
BUJIOBE MOYBH.

B®B BTOpOTO 3aHsTHE ce paboTH ¢ 00pa3ly OT MOYBA, B3ETa OT 3€JICHYYKOBa
rpaanHa, oT ropa, ¢ TopeHa cmec. M3cneaBar ce XAMUYHUAT XapakTep Ha MPOOH-
T€ ¥ HAJIMYMETO Ha KOHKPETHH HOHU B Pa3IMUHUTE BUIOBE MTOYBA.

B Tpetoro 3aHsTHE Ce M3MO3BaT 00pa3LM OT NMOuBa, B3eTH 030 A0 KOxHara un-
JIycTpuaiHa 30Ha Ha rpan [Tnosnus, no KomOuHaTa 3a BETHH METaIM U O CMETHIIIE-
TO Kpaii [TnoBauB. OTHOBO ce n3cieaABa XUMHUYHUST XapakTep Ha IpOOUTEe U HaJIWYH-
€To Ha pa3nuyuHu oHu. HeoOxoaumo e 1a ce yTouHH, 4e B J1JaOOpaTOpHHUTE 3aHSATHS
HE ce pea3upa KOIMYEeCTBEH aHaju3 Ha 0Opa3LMTe OT MOYBa, Thil KATO YUCHULIUTE
HE TPUTEKaBaT HEOOXOAMMHTE 3HAHHS 110 aHATUTHYHA XUMHS M YMEHHS 32 TIPEL3HA
naboparopHa pabota. JJaHHHTE OT MPOBEJCHUTE EKCIIEPUMEHTH YUSHHIIUTE MPECTa-
BAT B MPOTOKOJH 1O 0Opazell. Bb3 ocHOBa Ha onmuTHHUTE JaHHHU (GOPMYITHpAT U3BOAN
3a MPUTOAHOCTTA Ha MOYBATA 32 OTIVIC)KIAHE HA 3€JICHUYLIM, Ha LIBETSI, 32 €BEHTYAITHO
3aMbpCsIBaHE Ha TI0YBATa C HUTPaTH, ¢ pocdaru, ¢ TEKKU METAIH H JIp.

B excrieprMeHTaIHOTO M3CIEABaHEe yyacTBaT ABE TPYNH YUCHUIH, 00ydaBaHU
1o J1Ba BapuaHTa. [IbpBUSAT BApHaHT aKLEHTUPA BbPXY JIA00OpaTOPHU XUMHUUHH €KC-
MEPUMEHTH ¢ MOAPOOHN MHCTPYKIHUH 32 TSXHOTO M3MTBJIHEHHE (KOHTPOJIHA TpyIia
KT'), a BTOpUAT BapuaHT — BBPXY JIAOOPATOPHUS €KCIIEPUMEHT, MTPU KOWTO yUeHH-
KbT € aKTHBEH M3ITBIHHUTEN Ha OMMTHOTO M3CIeABaHE (EKCIIEpUMEHTAIHA Ipyma
EI). [lo Bpeme Ha 1a0OpaTOPHUTE YHPKHEHHS YUYEHHIUTE OT EKCIIEPUMEHTAI-
Hara rpyna U3Moj3BaT HHCTPYKIUH 32 HEOOXOJUMHUTE eTany Ha paboTrara, HO HE U
WHCTPYKLHUH 32 U3ITBIIHEHUETO Ha 3aa4uTe. J[BeTe rpyIu ca u3paBHEHH MO MOCTH-
JKEHUSITA HA YYCHUIIUTE OT 00YUYEHUETO M0 XUMHUS Upe3 MpeABapUTEIICH TECT.

Pe3ynraru u o0cbhxI1aHe

Craructuveckara oOpabOTKa U aHAU3bT HA PE3YJATATUTE OT MEJaroruvecKus
eKCIIePUMEHT ca (POKYCHUpPaHU KbM pellaBaHe Ha BbIPOCA paziuiasam iu ce pas-
npedenenuama Ha cayyarnume seruyuny X u'Y, KOumo xapaxmepusupam ooyue-
HOCMmMA Ha y4eHuyume 6 eKCnepumMeHmaiiama u 8 KOHmpoaHama 2pynd.
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Cmamucmuveckume xunomesu ca: H — pa3nukara MEXy pasnpe/ieieHusTa Ha
Cily4aiinuTe BenuuuHu X u'Y B M3CIEIABAHUTE TPYIIU € HECHLIECTBEHA; H : MEKILY
pasmpe/eNieHusITa Ha CITy4aiiHuTe BeMYuHU X 1 Y B U3CJICIBAHUTE TPYITH CHIIECT-
ByBa 3HaYMMa Pa3JiuKa.

JlanHuTe 32 pasnpe/esieHusITa Ha ciiydaiiHuTe BenuanHd X u 'Y, XapaKkTepu3n-
pamu o0y4eHOCTTa Ha YUYCHHUIIUTE B U3CIICIBAHUTE IPYIIH, Ca MIPEICTABCHH B TaOI.
1u?2.

Tadauna 1. O6001EeHN pe3ynTaTi OT CTaTHCTUYECKOTO M3caensane 2017/2018 .

Kr Er Kr Er Kr Er
CraTtucTuyeckun
BenMumMhu cybtect 1 cybtect 1 cy6Tect 2 cybtect2 | cybrtect 3 | cybtect 3
Bpoti uscn;enc;eal-lu nuya 40 40 40 40 40 40
c”ea‘“’°a‘;‘)‘("}”e’"”“”a 3,21 4,29 3,05 411 2,96 3,85
HAucnepcus (s?) 1,23 0,98 1,18 1,05 1,29 1,08
CmaHdapmHo
omisoHenue (s) 1,11 0,99 1,09 1,02 1,14 1,04
F-kpuTepwuit Ha @uwep Fom =126 Foum = 1,12 Fom =119
HO: s12 = s22 F0‘005,39/39 < FeMn. < F0,995,39/39 FD,005,39/39 < Femnv < FD,995,39/39 F0‘005,39/39 < Femn. < F0‘995,39/39
H:s?#s}? H, ce npuema H, ce npnema H, ce npuema
t-kpuTepuit Ha CTIOALHT tyn = 6,65 t,.. = 6,50 ton = 5,31
Hﬂ: m1 = m2 teMn > t0,99/40 teMn. > t0‘99/40 teMn. > t0,99/40
H:im #m, H, ce nprema H, ce npnema H, ce nprema

Tadauna 2. O6001EHN pe3ynTaTi OT CTaTHCTHYECKOTO M3caensane 2018/2019 1.

CTaTMcTUYeckm Kr Er Kr Er Kr Er
BeNU4nMHU cy6tect 1| cy6Ttect 1 cy6TecT 2 cy6Tect2 | cy6Tect 3 cy6Ttect 3
Bpoli uscnedeaHu nuya 40 40 40 40 40 40
(n)
CPeoHoaRummemusta | 3,34 4,53 3,15 4,23 3,11 4,19
HAucnepcus (s?) 1,12 0,89 0,97 0,76 1,09 0,91
CmaHdapmHo 1,06 0,94 0,98 0,87 1,04 0,95
OMKJIOHEHuUe (S)
F-kpuTepuit Ha ®uwep Fom = 1,26 Fom = 1,28 Fom = 1,20
HO: 512 = s22 FO,OOS:SSISQ < emn. < FO,995:39/39 FO,005:39/39 < FeMn < FO,995:39/39 F0,005:39/39 < emn. < F0,995:39/39
H:s?#s? H, ce npnema H, ce npvema , Ce npuema
t-kpuTepuin Ha CTIOABHT o, = 7,74 tteM" >=t7’55 ttew-::’oz
Hyo, 2 o > o .o npiwa .o npima
Hip #4, H, ce npnema 1 1
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F-xpurepnii Ha ®uiiep
[Tpu n36pano pasaumie Ha focToBepHOCT 0= 0,01 M0oOGeM Ham3BaaKaran =n, =40
ropHara KpuTH4Ha croifwoct F, .\ ce oTunra OT Tabnuua, a JOMHATa KpH-

Ti4Ha crofiwocr F , -\ ce usuncissa (Lakurski, 1999, 118 — 119; 166). 3a Ha-

0,995;39/39 - 2’296’ FO,005;39/39

cmu na ¥ ca 6 epanuyume ¥ <F <F . .., ce npuema nynesama xunomesa

HO: HAMa CTAaTUCTUYCCKU 3HA4YMMa pasjinka MCXKAYy AUCHCPCUNUTE B KOHmMpoJiHamda

must ciyvait: F = 0,44. Tvii kamo uzuucieHume cmouHo-

U 8 eKCNePUMEHMAIHAMA 2PYNA YUeHUYU U npe3 ogeme 200UHU HA eKCnepUMeHma.
Crient xKaTo BeTe W3BAKU MIPUHAIEKAT KbM T€HEPaTHH ChBKYITHOCTH C €THAKBU
JIACTIEPCUH, MOXKE 1a C€ MPUIIOKU t-KpuTepusar Ha CTIONBHT 3a YCTaHOBSIBAHE HA
pasiruKa MEXIy CPSIHUTE BETUIHHH.

t-xpuTepnii Ha CTIOTBHT

Upes TO3W CTaTUCTHYECKU METOJ C€ W3CJeABAT pasnpeieiieHUsITa Ha CITydaii-
HUTE BEJIMYMHU B CKCIICPUMCHTAIIHATA U B KOHTPOJIHATA IPyIa MPH HE3aBUCUMU
W3BAJIKU C paBEH 00eM n, = n, = 40 u paBuuuie Ha nocrosepHoct a = 0,01. Kon-
CTaTHPAHHUTE MO-BUCOKU EMITMPUYHU CTOHHOCTH Ha KPUTEPUs t OT HETOBOTO KPH-
THYHO 3HaveHue t . = 2,423 (Lakurski, 1999: 161) ca ocHoBanue na ce npueme
anTepHaTUBHA XuIoTe3a H, : npe3 JBeTe roaMHu Ha IeIarorndeCcKusl eKCIIEPUMEHT
U 3a TpuTe cyOTecTa pa3jimKata Mex/1y CPeIHOAPUTMETUYHUTE CTOMHOCTH B €KC-
MEPUMEHTATHUTE ¥ B KOHTPOJIHHUTE TPYITN YYCHHIIA € CTATUCTHYESCKU 3HAUMMA.

CTaTHCTUYECKUAT aHAJIM3 HA PE3YJITaTUTE OT TECTa MOTBbPXK/IaBa OYAKBAHETO
3a Mo-100pu pe3yaTaTu oT 00YYSHHETO B EKCIICPUMEHTANTHATA IPyTa YYCHHUIU. 3a
€IHO U ChIO y4eOHO BpeME YUCHUIIMTE OT SKCIICPUMEHTANIHATA TPYIa JOCTUTaT
MM0-BHCOKO PaBHUIIE HA TIOCTUKCHUATA 110 U30PAHUTE KPUTEPHUHU U TIOKa3aTed. 3a
YYCHUIIUTE OT KOHTPOJIHATA IPyIa C€ YCTAHOBSBAT 3aTPY/JAHCHUS MIPU PEIIaBAHETO
Ha 3a/1a4y, U3UCKBAIIU OIICHSIBAHE U TpaHCcPopMupaHe Ha HH(OPMAIH 32 ChCTaBa
Ha [T0YBaTa, BUJIOBETE IMOYBA U MMOCJICJCTBUSITA OT 3aMbPCSIBAHETO Ha ouBaTa (cyo-
tecT 1 1 2). BzeMaHeTo Ha 11e7eChO0pa3HU PelICHHS B JlajieHa cutyarus (cyorect 3)
€ OrpaHUYCHO, KOETO OOSCHSBA PErHCTPUPAHUTE HEBUCOKHU PE3yJTaTH 1O KPUTE-
pusi MPOSIBEHO OTHOIICHUE KbM MpobiieMa 3a Ora3BaHe Ha [0YBara.

Pesynrarute or Tecra mokasar, 4e JJAOOPATOPHUSIT SKCIIEPUMEHT C BKIFOUCHHU
W3CIIeIOBATEIICKH 339K MMa TI0-CHITHO TIOJIOKUTEITHO BIIMSIHAE BhPXY 00yUeHOCT-
Ta Ha YYEHUIIMTE, ThH KAaTO TOH IMO-ITBJIIHO MPHOOINABA YYCHUIIUTE KbM CKCIIePH-
MEHTAJIHOTO M3CJIC/IBAHE U TY MPABU aKTHBHH YYaCTHUIIM B yUeOHOTO MIO3HAHUE.

ExcniepuMeHTaIHUTE JaHHU JIOKa3BaT IIEJEChOOPa3HOCTTa HA MOJICIIMPAHUTE
J1a00PaTOPHH EKCIIEPUMEHTH U TSXHOTO IMOJIOKUTEITHO BIUSHUE BHPXY O0Y4EHOCT-
Ta Ha YYCHUIUTE OT CKCIIEpPUMCEHTANIHAaTa rpyna. /[lJaHHUTE OT TeCTUPAaHETO ca H
apryMeHT OTHOCHO TOBa, Ue€ TECThT MOXKE Jla CIIYKH 32 pa3lInyaBaHe HAa YUYCHHUIIUTE
OT EKCIIEPUMEHTAIIHATA U OT KOHTPOJIHATA TpyTa.
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[IpoBenenara ankera (peAcTaBeHa B MPHIOKEHHE) TOKa3Ba, Y€ U3IIbJIHEHUETO
Ha XMMUYHHU EKCTIEPUMEHTH 32 aHAIIM3 Ha Pa3InuHu 00pa3iHy OT T0YBa U 00CHKIa-
HeTo Ha MH(opManus 3a ChCTaBa Ha MMOYBATa, 3a Mpoliema 3a 3aMbpPCSIBAHETO HA
MoYBaTa MOBHIIABA [IO3HABATEHHIS MHTEPEC HA YUCHULIUTE KbM yueOHUS IpeaMeT
XMMHUS U BOAM 10 (hopMHpaHe y YUCHHUIIUTE Ha JISHCTBEHO OTHOLIEHUE KbM MPO0-
JieMa 3a Ona3BaHe YMCTOTaTa Ha IoYBara.

ExcrniepuMeHTanHoO ycTaHOBEHATa pa3jiMKa MEXAY pa3lpelesieHHeTO Ha CIy-
YaiiHuTe BeqnunHU X 1 Y, Xapakrepusupamy o0y4eHOCTTa Ha YYCHHUIUTE B H3-
CIIeIBAHUTE TPYIH, U3BEXKAa HEOOXOIUMOCTTA OT pelllaBaHe Ha CICTHHS BBIIPOC:
pas3nuvaBa Jii ce pa3NnpeesCHUETO Ha CIIyYalHUTEe BETMYMHU X U Y, XapaKTepU3u-
paty 00y4eHOCTTa Ha YUEHHUIUTE B €KCIIEPUMEHTAIIHUTE TPYIH MPE3 IBETe FOIu-
HU Ha n3cienBaneTo. OTroBOpbT Ha TO3M BBIPOC MOXKE J1a IOKaKE HATUUUETO WIIN
OTCHCTBUETO Ha MOBTOPSIEMOCT B e(hekTa Ha pazpaboTeHus: 1abopaTopeH MpaxTu-
KyM.

Kputepusr y* € moaxoIsiy Ipy CpaBHsBaHE OTHOCHTEIIHATA YECTOTa Ha pasmpe-
JeTICHUETO Ha Pe3yATaTHTe, TIONyUYeHH OT He3aBUCUMH M3BaJIKH, C IO JIBE KaTero-
pHH 32 U3MepBaHe Ha U3cieaBaHus Oener (B ciydas ,,IOCTUTHAIN — ,,HEIOCTUTHA-
' nenute Ha tecta) (Lakurski, 1999: 63).

Craructuaeckure xunoresu ca: H) —p, = p, OTHOCHTeHATa Y€CTOTA Ha pasnpe-
JeTICHUETO Ha Pe3yNITaTUTe B U3CIIEABAHUTE IPYITH € €HAKBO BEPOSITHA MPE3 JBETE
TOJIMHM Ha eKcriepuMenTa; H, —p, ' p, OTHOCHTeIHATa YeCTOoTa Ha pasIpeeeHue-
TO Ha Pe3yJTaTUTe B U3CICABAHUTE TPYIH MMa Pa3InyHa BEPOSTHOCT Mpe3 JBETE
TOIUHM Ha EKCIIEPUMEHTA.

[Mpunaranero Ha KpUTepus > NPU MPOBEPKa HA XUIIOTE3UTE U3MCKBA JaHHUTE
3a TPyIHTE J1a Ce MPEACTaBIT B ,,TAOMUIA C yeTHpH nonera‘ (Tadi. 3).

Tabauna 3. Yectora Ha pa3npeieieHUEeTO Ha Pe3yJITaTUTE OT TECTA 3a eKCIle-
PUMEHTAIIHUTE TPYIIH TIPE3 ABETE roaunuu Ha excnepumenTa (E n E))

OGy4yeHOCT Ha y4yeHuuuTe E, E, O6uwo
a=29 b =28 _
MocmuaHanu yenume Ha mecma (a=28,5) (B = 28,5) a+b=57
c=1 d=12 _
HenocmuzHanu uenume Ha mecma (v = 11,5) ®=11,5) c+d=23
Oo6wo a+c=40 b+d=40 n =280
X*=023 <x?,,,,~ 6,64

BbB BCSKO OT dYeTHPHUTE MOJIETAa C€ BMKHCBAa HAOMIOMaBaHATa YECTOTA Ha
pasmpeeieHHeTo Ha Pe3ylTaTuTe OT TecTa — a, b, ¢ u d, 3aeHO ¢ TEOPETUYHO
OYaKBAHUTE pasmpejaeicHus — a, b, g u d, KOUTO ce U3UHCIAIBAT O (POPMYITH
(Lakurski, 1999, 64). Kputepusat y> ce usuuciasisa no ¢opmyna (ibid., 63).
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EmnupuyHaTa cTOWHOCT Ha KpUTEpHs ¥’ Ce CpaBHSIBA C KPUTUYHATA BEIMYMHA
X goin= 6,64 (ibid., 158). Teit karo x> <y, ce npuema H: oTHOCHTENHATA
YecTOTa Ha pa3mpe/eiCHUeTO Ha Pe3yJTaTuTe OT TeCTa B EKCIIEPHUMEHTATHHUTE
TPYIU € CXOJHA Ipe3 JIBETe T'OJWHM Ha IMeJaroruueckoTo u3ciensaHe. He ce
orOessi3Ba CTATHCTUYECKHM 3HAYMMO pa3inyhe B PaBHUIIETO Ha y4YeOHHTE
NOCTHXKEHHS (M3MEPBaHU 110 M30paHUTE KPUTEPHHU U MTOKA3aTeNIN) Ha YICHUIIUTE
B EKCIIEpUMEHTATHUTE Ipynu. CIeoBaTeIHO MOXKE Ja Ce IPHEME 38 EMITUPHYHO
JOKa3aHa Te3aTa 3a HaJM4Me Ha TOBTOPsAEMOCT B edekra Ha paspaboTeHHs
1abopaTopeH MpPaKTHKyM 3a ONTHMHU3UpAHE Ha IO3HAaBaTelHATa JCHHOCT Ha
YUCHHUIIUTE Ype3 00oraTsBaHe HA CHCTEMaTa OT 3HAHUS, YMEHUS U OTHOIICHHS,
CBBP3aHH C ONa3BaHe Ha OKOJIHATA cpela.

3akaoueHne

JlaHHUTE OT MegarornyecKusl €eKCIEePUMEHT AaBaT OCHOBAHUE J1a C€ Hampa-
BU U3BOJBT, Y€ U3IMOI3BAHETO JOPU U CAMO Ha €IEMEHTHU Ha U3CIE0BATEICKU
0azupaHo oOydeHHUE yclsiBa Jla MOCTUTHE IIEJIH, CBbP3aHU ¢ (popMupaHe Ha
KJIIOYOBU KOMIIETEHTHOCTH y YUYCHULIUTE C aKIEHT BbPXY TEXHUTE €KOJIOTHY-
HU 3HAHUS U YMEHUS U LICHHOCTHU OTHOLICHUS KbM OKOJIHaTa cpena. Toma e
MOTHUB 32 YCHBBPIICHCTBAHE Ha MPEJIOKEHHS JTa00paTOPEH MPAKTUKYM H 3a
MPOABIDKABAHE HA M3CJICABAHUATA B Ta3H MMOCOKA, Thil KaTo (POPMUPAHETO HA
KJIIOYOBU KOMIIETEHTHOCTH € MPOIBIKUTEICH MPOLEC U U3UCKBA MpUIIaraHe
Ha pa3JIMYHU OPTraHU3AIMOHHYU (JOPMH, METOJIH U CPEJICTBA B IIpoIlleca Ha 00y-
YyeHHeE.

HNPUJIOKEHHUE
JlaGopaTopen npakTukym ,,M3ciiensane Ha mo4BH*
1. KoMneTeHTHOCTH KaTO 0YaKBAHHU Pe3yJITATH OT 00y4YeHHUeTo — 3HAHUS,
YMEHHs] H OTHOIIECHHSA:
— ONKMCBA MOYBaTa KaTo Hall-rOpHUs pOXKaB CION Ha 3eMHaTa Kopa, KOMTo
OCHUTYpsIBa YCJIOBUS 32 JKUBOT HAa PACTEHUATA U HA )KUBOTHUTE;
— ONMCBa MEXaHUYHUS ChCTAB Ha MoYBara (KaMbHH, MCHK, TIIUHA, XyMYC);
— nmo3HaBa 00pa3yBaHETO Ha MOYBaTa U HEHHHUTE ChCTABHU YacTh (TBbpAa
(aza — MHHEpaJlHU BELIECTBa W XyMYyC, T€4Ha (a3a — BOJIEH pa3TBOP
Ha Pa3IUYHU COJH, HEOPTraHUYHH U OPraHWYHH KHCEIUHH, ra3000pa3zHa
(aza — mouBeH BB3IYyX);
— CpaBHsBa MPOIMYCKINBOCTTA Ha MECHUIUBUTE U Ha ININHECTUTE MTOYBH;
— o0sicHsIBa 00pa3yBaHETO HAa XyMyca B IOYBaTa M HEroBara poJis 3a IIOo-
JIOPOJIMETO Ha MTOYBATA;
— IMO03HAaBa OCHOBHHU 3aMbpPCUTENM Ha MOYBaTa M HAYMHUTE 32 HEHHOTO
OIla3BaHE;
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— CBCTAaBs IUIAH 32 CAMOCTOSTEIHO U3IbJIHEHUE HA OMUTHUTE,
— B3eMa npoba OT MoYBa U s MOATOTBS 32 aHAIIN3;
— M3CcJeBa MPONYCKIMBOCTTA Ha Pa3IMYHUTE OYBH;
— YCTaHOBSIBa ChIbPKaHHETO HA Bb3yX B [10YBATA, XUMUYHUS XapaKkTep U
HAJIMYMETO Ha KOHKPETHH HOHU B 00pas3Iy OT 0YBa;
— onucBa HAOMIONEHHUATA M PE3YJITAaTUTE OT XUMUYHUTE EKCIIEPUMEHTH B
MPOTOKOJ 1O 00pasers;
— MO3HaBa M NpuIIara npasmia 3a 6e3onacHa paboTa ¢ BellecTBara u ¢ ja-
0OpaToOpHUTE CHAOBE;
— e(peKTUBHO OpraHU3upa pabOTHOTO MSICTO U BPEMETO 3a U3IBIHCHUE HA
EKCIIEPUMEHTHTE;
— Cla3Ba TEXHOJOTMYHATa MOCIJIEJ0BATEIIHOCT Ha JIAOOpaTOpHUTE Orepa-
LUK
— caMoolLIeHsIBa cOOCTBeHaTa paboTa 1Mo BpeMe Ha JIabopaTOpHUs PaKTH-
KyM U OIICHsIBa paboTaTa Ha CKHIIa;
— OLICHsIBAa 3HAYECHHETO HA I0YBaTa 3a pacTeXa U Pa3BUTUETO HA PaCTCHH-
ATa;
— IOCOYBa JICHHOCTH 3a Olla3BaHe YMCTOTATa HA MM0YBATA;
— MpOsIBSiBa TOTOBHOCT 3a a/ICKBaTHO pearupaHe B CUTyallHH, 3acTpaliaBa-
M coOCTBEHOTO 3paBe U 3APABETO Ha OKOJIHHTE.
2. IIpuMepeH m1aH Ha 1a00pPaTOPHUTE YIPAKHEHUS
2.1. TeopeTnuHna yact
3agaua 1. Pasmmpere mo3HaHUsTA CH 3a TOYBATa, KaTo MPOYYHTE CAMOCTO-
ATENHO cleqHuTe TeMu: (a) oOpasyBaHe Ha mouBaTa; (0) ChCTaB Ha MOYBATA M
BUJIOBE M0YBA; (B) 3Ha4YCHKE U ONa3BaHE Ha MOYBATA.
2.2. ExcnepumeHTaJHa YacT
Ilpedsapumenna nodcomosxa:
— (opMmupaiiTe rpymnu 3a npeaBapUTEIHO NMPOYYBaHE HA OCHOBHH BBIIPOCH
10 TeMaTa;
— n30epeTe KIOYOBU AYMH, [0 KOUTO J1a THPCUTE MOBEYE NaHHMU;
— mpoyyeTe 1o u30paHuTe KIUOBH TyMHU MH(OpMAaLUs B CHEHHATA3HPA-
HU JIUTEPATYPHU U3TOYHHULU U B UHTEPHET;
— 00ChIeTE C yUUTENs pe3ylTaTUTe OT IPOYYBAHETO HAa MH(OpMAaLHs, KaK-
TO ¥ Bb3HUKHAJIUTE BBIIPOCH (IIPU HEOOXOAMMOCT);
— n30epeTe HaYMH 32 Ipe/CTaBsiHe Ha 00o0IeHara nHopmanus;
— ¢hopMynupaiite 1en Ha JrabopaTopHaTa padora;
— ompezienieTe BeUlecTBaTa, MaTepUaInTe H XUMUYHHUTE ChI0BE, HEOOX0I1-
MH 32 U3II'BITHCHUE HA ONUTHTE;
— omnuuieTe NoApoOHO AeHCTBHUATA CH 32 BCEKU OT ONUTHUTE;
— apryMeHTHpaiiTe COOCTBCHHMTE HICH, M3CIYyLIBATE M KOMEHTHpaiiTe
UJICUTE Ha JPYyTHUTE.
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[IpaBuia 3a mpoBexkIaHEe HA OMUTHUTE!
— U3MBJIHETE BHUMATEIHO €KCIIEPUMEHTHUTE, KATO CTPUKTHO CIIa3Bare Mpa-
BHJIaTa 3a Oe3omacHa padora;
— OTpa3eTe HAONIOJCHUSITA U PE3YITATUTE OT OMUTUTE B MPOTOKOJ 1O 00-
pazerr;
— U3pa3eTe NPOTEKIUTE PEAKIIUU ¢ XUMUYHU YPABHEHUS;
— 00siCHETE TIOJIyUYCHUTE ONMUTHU PE3yaTaTH, GopMyupanTe U3BOJI;
— MOJpEeJIETe U TIOYUCTETe PAOOTHOTO MSICTO.
3agauya 1. B3emere npo0a OT 1ouyBa U MOJATOTBETE MMOYBEHUS 00pa3el] 3a aHa-
JIM3.
3amaua 2. Onpenenere MEXaHUYHUS ChCTAB HA MOYBATA.
3anaua 3. M3cneaBaiiTe mpomyCcKIMBOCTTA HA INIMHECTA U HA NECHWINBA MOY-
Ba.
3anaua 4. YcraHoBeTE HAJIMYUETO HA BB3yX B IIOYBATA.
3agaya 5. YcraHOBeTe XMMHYHUS XapaKTep Ha 00pa3iy OT ITOYBH.
3anpaua 6. 3cnenBaiite npoOU OT MOYBY 32 HAIMYUE HA KOHKPETHU HOHU (HU-
tpatau NO,, docdarau PO 43’, kanuesu K*, sxenesnu Fe¥t, menuu Cu?’, cyndar-
uu SO,*, kanuuesu Ca*', onosuu Pb*" u sip.)
3anpaua 7. M3cienpaiite 00pa3uTe OT MOYBH 3a ChAbPKAHUE HA XYMYC.

Kputepnanen tect ,,JlouBaTa u HeiliHOTO ona3BaHe OT 3aMbpCsIBaHe
3agaua 1. [TouBata e cMec, KOSITO ChIbpKa:
a) TBBPAM U ra3000pa3Hu BEIIECTBA;
0) TBBPJIM U TEUHU BELICCTBA;
B) TBBPJHU, TEUYHH U Ta3000pa3HU BEILECTBA;
') caMO TBBbP/AH BELIECTBA.
3agaua 2. XymychT ce o0pa3yBa MpH:
a) U3BETPSIHE HA CKAJIUTE;
0) pa3yarane Ha PacTUTEIHHU U KUBOTHHCKH OCTaTbLU;
B) IPOCMYKBaHE Ha BOZA B [10YBATa;
') HaTOpsSBaHE Ha MMOYBaTa.
3agaua 3. B muHecTa Wiy B mech4inBa Mo4Ba TpsiOBa Ja 3acaguM pacTeHHUE,
KOETO ce HyKaae oT moseye Brara? OO0CHOBETE OTTOBOPA Ca.
3agaua 4. [TocoueTe Koe OT CIeIHUTE TBHPACHHS 3a MOUBaTa HE € BIPHO.
a) [TIouBeHHUAT BB3YX € H3TOUYHHUK Ha KHCIOPO, HEOOX0IUM 3a AULIaHe-
TO Ha KOPEHOBaTa CUCTEMa Ha PacTEHUITA.
0) [InomopoareTo Ha moyBara ce yBeanuaBa MPHU BHACSAHE B HEs HA I0O-
JIEMH KOJIMYeCTBa MUHEPATHH TOPOBE.
B) [lenocdepara e eqna oT BbHIIHUTE OOBUBKU Ha 3eMsATa M BKIIOYBA
MOYBUTE.
r) [TouBeHHUTE YacTULU Ce MPEHACAT OT Bb3AyXa U OT PEKUTE.
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3apaua 5. Onwuiere kak ce oOpasyBa moyBaTa. 3amio MOYBOOOpa3yBaHETO €
HEBB3MOXKHO 0€3 yuacTHe Ha )KUBUTE OPTaHU3MHU?
3agaua 6. Hanumere yetupu npaBuiia, HapylaBaHETO Ha KOUTO MOXKE Ja J10-
BeJIe JI0 MHIIUICHTH B XUMUYECKaTa JadbopaTropus.
3amaua 7. B nousara ce chabpxkar ¢pocharnu donu PO’ mox dpopmara na
pasnuuHu Gocdaru.
A. Tlpennoxere MeTon(M) 32 OTKpUBAHE HA TE3U HOHU B IPo0a OT MOYBa.
b. Onuirere mocnenoBaTeIHOCTTa OT ACHCTBUS 3a aHANIKM3 Ha mpobara,
HEOOXOJIMMHUTE ChIOBE U PEAKTUBH.
B. H3pazete mpoiiecute ¢ XUMUYHUA YPAaBHEHHUSI.
I'. TlpencrarnsiBar v Te3u HOHM OMACHOCT 3a okoyHara cpena? Ooo-
CHOBETE OTIOBOpA CH.
3agaua 8. 3anumieTe nMociea0BaTEIHOCTTA OT ACHCTBUS MPU ONPENCsIHE Ha
XUMUYHHS XapakTep Ha oOpa3ell OT 1oYBa ¢ MOMOIITa Ha YHHUBEPCAJIHA UHIUKA-
TOpHA XapTus u Ha pH-MeTbp.
3agaua 9. B koif pen ca noCoueHU U3TOYHUIIM HA 3aMbPCABaHE Ha MoyBara?
a) OTHAJHU BOJM OT MPOMUIILICHOCTTA U CEJICKOTO CTOIAHCTBO;
0) OUTOBM OTHAIBIIN;
B) M3II0JI3BaHE HA MUHEPATIHU TOPOBE HAMl JOMYCTUMUTE HOPMU;
T') BCUYKH TTOCOYEHHU TOTYK.
3agauya 10. KakBo Moke Ja HampaBU BCEKH OT Bac U BallleTO CEMEUCTBO 3a
oIla3BaHe YHCTOTaTa Ha Imo4ysara’?
3agaua 11. Kak e nocTbsnuTe, 3a 1a YBEIUUUTE ILIOAOPOIUETO HA OUBaTa?
a) IIIe HATOPsI C MUHEPaJIeH TOP, KOWTO UMaM B HAJIMYHOCT;
0) e mocTaBs MOBEYE ISICHK B [TOYBATA, Thil KATO TOW MPOITYCKa BOAA-
Ta;
B) IlI€ U30pa MOYBATa;
) IIe U30pa MoYBaTa U 1€ HATOPsl C MUHEPAJICH TOP, CIIOPE HYKIUTE
Ha OTIVICKIAHUTE PACTCHUS.
3anmaua 12. B kpas Ha maboparopHaTa paboTa 1o XUMUs Balll Cby4YCHHUK OTIIH-
Ba U3MOJ3BAHUTE PEAKTUBH B KaHAIU3AIUATA, 4 HE B CICI[UATHO IPUTOTBEHH 32
Ta3u uen coaose. Kak me nocrenure Bue?
a) IIe U3Jiess MOUTE PEaKTHBH, TaKa KaKTO U TOH;
0) e My 00sICHS 3a110 He TPsAOBA J1a M3XBBPJIS U3MIOI3BAHUTE BEIISCTBA
B KaHAJIM3aIUsITa;
B) ILI€ Pa3Ka)ka 32 HETOBUTE NIEUCTBUS HA YUUTES;
T) IIIe TOCTaBsl pa3TBOPUTE B MPUTOTBEHUTE 32 11€JITa ChJIOBE H I11e 00siC-
Hs Ha ChyYCHHUKA CH 3alll0 He TPsIOBa Ji1a U3XBbPJIs H3MOI3BAHUTE BEIICCTBA
B KaHaJIM3aIlUsITa.
Tabauua 4. AHkKeTa 3a MPOyYBaHE MHEHHETO HAa YUYCHUILIUTE 32 MPOBEACHUS
J1a00PaTOPEH MPAKTUKYM
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Btnpocu HE Mo-ckopo HE Mo-ckopo Oa OA

1. UHTepecHu nu 6sxa 3a Bac Temute 1
onuTWTE, MPEACTaBeHN B MPaKTukyma?

2. MNMpeueHsiBaTe N1 KaTo NOE3HN
npeanoxeHvTe naen 3a nabopaTtopHu
ynpaxHeHua?

3. MNpeueHsiBaTe N KaTo AOCTBIMHM 3a
M3MbIHEHWe B KnacHaTta cTasi NpoBefeHNTe
nabopaTtopHu onnTn?

4. YQoBneTBOPEHN N CTe OT y4acTUETO CU B
ekcnepumeHTanHara pabora?

5. imaTe nn npenopbku KbM opraHusaunsi
Ha 3aHaTMeTo? Mons, HanuweTe:

6. KakBo GuxTe nckanu ga Hayunte ole
no Temarta, no kosito paboTuxte? Monsi,
HaMULLETE! oovveeeeeieeieeieannes
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POSSIBILITIES OF THE INQUIRY-BASED APPROACH
FOR FORMATION OF THE KEY COMPETENCES
IN SECONDARY SCHOOL CHEMISTRY EDUCATION

Abstract. The inquiry-based approach in science education is the main tool
for the formation and development of key knowledge, skills and attitudes. Among
the eight equal key competences are skills to support sustainable development and
healthy lifestyles. They are related to the acquisition of ecological knowledge,
formation of skills for environmental protection and for healthy lifestyles, building of
attitudes to the environment. The article presents an attempt to use the inquiry-based
approach in specialized chemistry education to enrich the system of knowledge,
skills and attitudes related to environmental protection. A laboratory practicum
with experimental research tasks for soil analysis is developed. A diagnostic test
to establish the appropriateness of the created practicum is carried out. A criterion
test to diagnose students’ cognitive achievements in the experimental groups is
created. The test results show that the inclusion of experimental research tasks in
the laboratory practicum positively influences on the development of ecological
knowledge, skills for their implementation in different cognitive situations and
attitudes towards the environment.

Keywords: key competences; chemistry education; inquiry-based approach
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