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Abstract. The active learning in science is a textbook written as part of the international
project “Student Active Learning in Science” (SALiS). Academics and educators at ten partner
institutions from six countries: Georgia, Bulgaria, Germany, Ireland, Israel and Moldova
participate in this project to promote modern teaching and learning strategies in science
education. The book comprises three chapters, bibliography and three appendixes. Authors
present the aims of school science education, such as development of scientific literacy,
procedural skills and positive attitudes towards science. They give a classification of active
science teaching and learning strategies along with their main features, and the application of
chemical experiments in inquiry and problem-based student-centered teaching. In addition,
some examples of active learning through simple, low-cost experiments and activities are
given. The Active Learning in Science would be of great help for pre- and in-service science
teachers, academics and educators.
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Kuwurara ,,Adkmusno odyuenue no npupoOoHu Hayku' € IpoayKT OT paboTaTa Ha aBTO-
purte 1o MexayHaporaus npoekt SALiISY (Student Active Learning in Science). B To3u
MPOEKT Ca aHTAKUPAHU YYEHHU B 00JacTTa Ha IPUPOJOHAYYHOTO 0Opa3oBaHue, KOUTO ca
00EeIMHEHH OT CTpEMEXka CH 3a IIPOMSIHA B CTPATErHUTE ¥ NPAKTUKUTE HA YUUIULIIHOTO
o0y4eHHe 110 IPUPOAHU HAYKH. Y YACTHULIMTE B IPOCKTA —yHHUBEPCUTETCKU MIPENOAaBa-
TeJH OT 1ecT abpkasu: [ pysus, benrapus, ['epmanust, Uspaen, Upnanaus u Mongosa,
MMar 3a 11eJ1 1a IOAIOMOTHAT 00pa30BaTeIHUTE peopMH, 0COOCHO B CTPAHUTE, B KOUTO
Bce olle 00y4YeHUETO € HEHTPUPAHO OKOJIO YUHUTENs, KbJACTOKOHCTPYKTHBUCTKHUSATH
CPOIHHUTE HEMY H3CJICIOBATEIICKH M MPOOJIEMEHIIOAX0JUHE ca o0nyaiiHa nmpakTuka. B
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NAOBAMBCKH YHHBEPCHTET
S, NAHCHA XMIEHIAPCKH

AKTHBHO OBYYEHHE
110 NPUPOJHHU HAYKH

A EnHTponoea e I'i[upnamca JAumora « Kannna Kamapcka

VHUBEPCHMTETCKO M3OATENCTBO ,MTAMCHI XMIEHIAPCKH®

CTIOMEHATHTE CTPAHH, a U HE CaMo B TAX, ¢a B XOJ1 00pa3oBaTeiHu pehopMHu, HACOUCHH
KBbM MPHUJIATAHETO Ha MOJXOAM 33 00yYeHHE U yUeHE, B KOUTO aKTHBHATA CTpPaHa ca
YUEHHIIUTE, KOUTO yuaT upe3 AeHCTBIE, upe3 MPOBEKIaHEe Ha EKCIICPUMEHTH B ThPCEHE
Ha PELICHHETO Ha JaJICH IPOoOJIeM.

ChabpKaHUETO HA KHUTaTa ¢ 0(OPMEHO B KPATKO BbBEICHUE, TPH TJIABU, TPH MPHU-
JOXeHus: U Oubmuorpadusi.

B mbpBata raBa ca pasrieJaHd TPH OT DIABHUTE ST HAa ChBPEMEHHOTO 00y UeHHE 10
MIPUPOIHHU HAYKH: (POPMHUPAHETO HA MPUPOJOHAYUHA PAMOTHOCT, PA3BUBAHETO HA IPHUPO-
JIOHAYYHH MPOIIECYaTHA YMEHHS U U3TPAKIaHE Ha OTHOIICHHSI KbM MPUPO/IATa, YOBEKA,
00I1IeCTBOTO, HAayKaTa, yueHeTo, paboTara. KakTo JHYH OT MHOTOOPOWHN MyOHKAI[UH
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3a IOHATHETO MPUPOJOHAYYHATA IPAMOTHOCT, TO € MHOTO 00TaTo Karo ChAbPIKaHUE
Y TOBA TIO3BOJISIBA PA3IVICKIAHETO HA PA3IMYHA HETOBH XapaKTEPUCTUKH, KOETO BOJU
u 10 pazHooopazau aedunumu (Nelson, 1999; Goel, 1993; Laugksch, 2000; Hazen,
2009; [lerpoBa & Bacunera, 2007; Tafrova-Grigorova, 2011; Tafrova-Grigorovaetal., .
2011). [loxBasHO €, 4e aBTOPUTE HE Ce MOJIaBaT Ha YBICYSHUETO J]a IPUBEXK/IAT peIrIia
OTIpeZIeNIeHUs 32 HayYHa TPAMOTHOCT, a I0-CKOpo ce (OKyCcHpar BbPXy OHE3U HEeHWHHU
ACTEeKTH, KOMTO Ca ChIECTBEHH 3a N3yYaBaHETO Ha IPUPOJHHUTE HAYKH Upe3 IpHUiIaraHe
Ha METOJINTE Ha HAYYHOTOTIO3HaHUE. BhIIpexu, 4e Bede € N3MHUHAI TIOBEYE OT TIOJIOBUH
BEK OT MPU3MBA 32 W3MraHe HA HayYHaTa IPaMOTHOCT 32 OCHOBHA IeJ Ha oOpa3oBa-
HueTo 1o npuponsu Hayku (Hurd, 1958), BeIpexu 4e pa3BuBaHETO HA TIPOIIECYATHATE
YMEHHUS ¥ OTHOIIIEHUATA, ITPSIKO CBEP3aHU C IIPUPOIOHAYYHOTO 00yIEeHHE,Ca KOMITOHEHT
Ha HAIIHOHATHUTE CTAHJAPTH M Y4eOHUTE MPOTPaMU B MHOTO CTPAHH, BKITFOYUTEITHO U B
bwarapus, Te3u nenu Bee o1rie He ca MOCTUTHATH. B To31 CMUCHI KOHKPETHUTE JISHCTBUS
3a (hopMupaHe Ha YMEHHS U U3TPakJlaHEe Ha OTHOIIIEHUS, OTIFICAHU B ITbpBaTa IJ1aBa Ha
KHHTaTa CTETHATO, IO ChIIECTBO, Ca IMOJIE3HH KaKTO 32 ChCTABUTEIHNTE HAa CTAHAAPTH U
MpOrpamMu, Taka U 3a YYUTEIIHTE.

B BTOpara rmaBa ca npenctaBeHN aKTUBHUTE CTPATETHH 33 yU€HE U IMPEro/iaBaHe.
Criopes1 aBTOpHTE TOBa Ca CTPATETHH, ,,[ICHTPUPAHU OKOJIO YUEHUKA, KOUTO MY JaBaT
BB3MOXHOCT JIa y4H, KaT0 caM KOHCTPyHUpa 3HAHUATa CH Ype3 WHTeTpHpaHe Ha HOBATa
nHGpOPMAIIYS U OTIHT C PEIUIITHY To3HaHus . ToBa pa3OupaHe 3a aKTUBHUTE CTPATETUH
IO CHILECTBO € M3pa3 Ha KOHCTPYKTUBUCTKH Bh3IIIEIN 32 HaYrHA Ha 00y4yeHue. TepMuHbT
,,IIPeTio/IaBaHe’* He € TOYEH, KOTaTo CTaBa BhIIPOC 32 YIYCHUKO-IIEHTPUPAHHU JeiHOCTH. B
TO3U CMHCHJI HAMUPAM 3a TIO-TIOAXO/SIIO0 TE€3H CTPATETHH JIa C€ HapUJaT aKTUBHU WIIH
JIOPU MHTEPAKTUBHU cTpareruu 3a o0yueHue. [lociaeqHoTo BKIIIOUBA U IPENOaBaHETO,
1 y4eHeto. JleTaliHO 1 Upe3 MpuMepH ca MPECTaBEHH CIICTHUTE aKTHBHH CTPATETHH:
BU3YaJTHH U JIOTO-BU3YaITHH, POJIEBHU, aBTOJMIAKTHYHH H KOMITIOTHPHH HIPH, TOHATHHHU
(KOHIIENTyaJTHN ) KApTH U XUMHUUEH eKcTriepruMeHT. [ [peBr I eKxcriepuMeHTaTHIS XapaKTep
Ha MTPUPOJHHUTE HAYKH € TIOCTABEH aKIIeHT BhPXY yUeHe Ype3 eKCIIepIMeHTaIHa padoTa
u m3cienBane. Llsmara Tpera miaBa € MOCBeTeHA Ha yUeOHHSI XUMHYEH €KCIIEPUMEHT
KaToO CPEACTBO M CTPATEeTHs 3a BH3MHUTAHWUE M Pa3BUTHE HA JIMYHOCTTA, 32 YCBOSBAaHE
Ha HayYHO-U3CIIEOBATEIICKHS MTOIX0/, 32 Pa3BHBaHE HA CPHUHOCTH M 0OOTaTsIBaHE
Ha IPUPOIOHAyYHAaTa rpaMOTHOCT. [logpoOHara kiacudukanus Ha y4eOHUTE XUMHUY-
HU OMUTH € WIOCTPUPaHA ¢ MHOXKXECTBO TPUMEPH, BKIFOUUTEITHO W Ha BUPTYATHH U
M3BBbHYYMIIUIIHA €KCIIEPUMEHTH. B 3akilfounTenHaTa 4acT Ha TJiaBaTa € pasrjielaHo
MSCTOTO Ha y4eOHHs €KCIIEpUMEHT B CXEMHTE Ha aKTUBHOTO yueHe. M3kymieHure na
eKCIIEpUMEHTHpAT U MpHjIaraT B yueOHaTa MmpaKkThKa MpooieMHO-0a3upaHo oOydeHwne,
M3CIIEIOBATEIICKH TOIXO0/l, YICHE Upe3 OTKPUBAHE U MpaBeHE U Mpoyee 1mo3adpaBeHu
CTapy, HOBH M HE TOJIKOBA HOBH ITOJIXOJIH, Y€CTO CH 3a/1aBaT BHIIPOCA: KOH Ca PA3IUKUATE
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MeXKIy TX? 3aI10To, KaKTo OTOEISI3BaT aBTOPUTE, ,,CXOACTBATA MEXKIY TE3H IOIXOIH
ca TOJIKOBAa MHOTO, Y€ TPaHUIMTE UM Ce Pa3MUBAT... . BCHUKHM Te ca MposBieHHs Ha
aKTHBHOTO y4YeHE — U3UCKBAT CHbBMECTHA JICHHOCT Ha YUYEHHLUTE U ChTPYIHHIECCTBO
MEK/Ty TSIX, U CE Pa3InyaBar 1o T. Hap. IUKJIM Ha y4eHe, KOUTO IPECTaBIsIBaT PAa3InIHH
CXEMH Ha MUCJICHE U ICHCTBHS.

TpsabBa na orGeneka KaTo €IHO OT JOCTOMHCTBAaTa HAa KHUrara, KOSATO € Heroisima
o obem, Oorarara Oubirorpadus — Npoy4eH! u nuTupanu ca Haj 130 nureparypHU
M3TOYHHKA — ChBPEMEHHHU M KITACHYECKH.

[IpencraBeHnTe B MPUIIOKEHHUATA JIAOOPATOPHH YPOLM, BKIIOYBAIIM M PabOTHU
JIMCTOBE, WIIOCTPUPAT TNPHHIMIINTE HA aKTUBHOTO YYEHE, 3JIOKEHU B MPEAXOJHUTE
miaBy. Te3n abopaTtopHu JEHHOCTH MOTAT J1a C€ OCBIIECTBSAT C TPOCTH, EBTHHU TTO/I-
PBYHM MaTepUaId U MOTAT Ja Ce MPUIIOKAT HETOCPEICTBEHO B ydeOHaTa IMPaKTHKA.
ToBa npaBu KHUrata 0COOEHO MOJIE3HO TOMArayo 3a YYUTEIHUTE 110 PHUPOIHHE HAYKH.
U ne camo 3a Tax. Ts e 1ieHHa u 3a jaeiiuuTe B 0071acTTa HA 00PA30BAHUETO, KOUTO B
HACTOSIIHS MOMEHT IpepaboTBaT Ibp KaBHUTE 00PAa30BATEITHN U3UCKBAHHS U CHCTABAT
HOBH y4eOHH nporpamu. [IpernogaBarennTe BbB BUCIIUTE YUWIIUILA, KOUTO MOATOTBAT
OBJIeIM YYUTEIH 110 IPUPOAHYU HAyKH, IMaT Bb3MOKHOCT Ja OOHOBSAT M OCHBPEMEHST
npernojaBaresckara cu AedHocT. CTyaeHTHTe-0bACIIN YUYUTEIH 110 TPUPOIHN HAYKH
MOTar J]a N3M0JI3BaT KHATATa KaTo PHbKOBOACTBO IPH MOITOTOBKATA CH U Pa3paboTBaHETO
Ha ypouuTte cH. A3 JIMYHO UMaM HaMEpPEeHHUEe J1a Ce BB3IOI3BaM OT KHHrara ,,AKTHBHO
o0ydeHue 1o MPUPOJHM HAYKU', 3a 1a OOHOBS JICKIIMUTE CH ChC CTYACHTUTe—ObIeIN
YUYHTEIH 110 XUMHS, Ol Ta3u ydyeOHa ToAnHa.
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