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EJIUH MPOEKT HA
HAIIMOHAJIHO U3JATEJICTBO ,,A3 BYKHU* U

HEHTDHP 3A KOHTPOJI 1 OHEHKA HA KAHECTBOTO
HA YYUJIMIITHOTO OBPA3OBAHHUE

B Owreapckama obpasosamenna cucmema 6ce ouje
JUNCEAM a0eK8aAmHU Memoou U nOOX00s UHCIPYMeHma-
PUYM 3a OyeHsasane, Koumo 0d usmepeam He camo noayde-
HU Meopemudnu 3HAHUs, HO U NPUOOOUMY NPAKMUYECKU
yMenus, opmMupanu YeHHoCmu U HA2nacu.

Hayuonanno uzoamencmeo ,, A3 byxu* cmapmupa 6 Ha-
uyanomo Ha 2013 2. ambuyuosna npoepama 3a no020mosKa
u nyonuKysame na nopeouya om paspadomxu, C6bp3aHu ¢
OYeHAsanemo 8 yuunuwHomo oopasosanue. Ilpoepamama
ce peanuzupa cvemecmuo ¢ Llenmvpa 3a KOHMpPOR u OyeH-
Kd HA Ka4ecmeomo Ha YYUIUWHOmo oopasosanue Kom Mu-
HUCMEPCMEomo Ha 00pa308aHuemo u Haykama. Braouenu
ca mexkcmose 3a GbMpewHo U 8bHUHO OYeHsigane, npeo-
HA3HAYEeHU 3a yuumenu, 0opazoeamentu eKCnepmu u 6Cut-
KU, AH2AACUPAHU ¢ NPOOTIeMamuKama.

Beaxa om knuoicxume na cn. ,, Cmpamezuu na 06pazosa-
mennama u nayuynama noaumuxa “ npes 2013 u 2014 2. co-
OBPIUCA AHATUZU 0T HAYYHU U3CTICO8AHUSL HA MENCOYHAPOOHU
U OBA2APCKU ABMOPU U eKUNU, AHAXNCUPAHU 6 cdhepama Ha
VUUTUWHOMO OYEeHABAHe, KAKMO U MeHOeHYuume 8 pas3ei-
Muemo Ha oyensi8anemo 6 ceemoser mawao. Iyonuxysam
ce OaHHU U U3600U, CbP3AHU C YHACTUEMO HA Dba2apcKume
VUEHUYU 8 MEAHCOYHAPOOHU cpasHumentu oyenasanust (I1po-
2pama 3a MexcOyHapooHo oyensgane Ha yuenuyume — PISA,
Medicoynapoono uzcnedsane Ha YMEHUsmMa 3a yemeHe Ha
yuenuyume — PIRLS, Medxcoynapooro uzciedsane na epasic-
oanckomo oopazosanue — ICCS, Egponeticko uzciedsane na
yyoicooesukosume komnemenmuocmu — ESLC, Meocoyna-
POOHO usciedsane 3a npenooasaue u yuene — TALILS).
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Educational Assessment
Oyensieanemo 6 yUuIuHoOmo 06pazoeanue

AHAJIN3 HA NIOCTU/KEHUATA HA BBJITAPCKUTE
YYEHUIIUA 110 ITPUPOJIHU HAYKH B PISA 2006,
2009, 2012 ITPE3 IPU3MATA HA TPUTE ®AKTOPA —
YUYEBHMU ITPOI'PAMM, IIPEIIOJJABAHE
N OINEHABAHE
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JIluiim CamypkoBa
Hcnancka esuxosa eumnasus ,, Mueen e Cepganmec
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Pe3rome. HanpaBen e ananu3 Ha pe3yiTaTuTe Ha y4eHUIUTE OT brarapus Bbp-
xy 17 3amaum, oOum 3a nM3cieaBaHMsATa MO npupoxHu Hayku Ha PISA 2006, 2009
n 2012, B KOHTEeKCTa Ha OBJIrapcKUTe Y4eOHM NPOrpaMu M CTaHAAPTH 11O OTAEN-
aute npeamerd B KOO , Ilpuponnn Haykm u exomorus. Llenta Ha aHanmm3a e nma
odeprae KapTHHA Ha TOBA KaK M J0 KaKBa CTEIEH ce (OpPMHUpAT U yCBOSBAT YMEHUS
U KOMIIETCHTHOCTU OT YYCHUIWUTE B obyacTra Ha MPUPOAHUTE HAYKHW U KaK TE3U
YMEHHSI U KOMIETEHTHOCTH CE€ ChOTHACAT KbM HM3MEPBAaHUTE KOMIICTEHTHOCTH B
MEXXAYHAPOIHHUTE CPaBHUTENIHH m3cienBanus Ha PISA, kakro u kak pesynrarure
OT MEXYHAapOIHUTE M3CIEABAHNS KOPECIOHIUPAT ¢ OOyUYCHUETO U OLCHSIBAHETO
10 TIPUPOAHU HAYKH U 3aJI0)KEHUTE CTAHJAPTH B OBJITAPCKOTO YUMIIAIIIE.

Keywords: natural science literacy, curriculum, teaching tasks

,, Cvepemennama yusunuszayus 3asucu om uaykama... Haykama e ocvuecm-
816AHEMO HA BCUYKO, KOEMO HU 6NeYamiaed, ¢ Gb3MONCHOCIUME HA YO8EKA 3d
UHMeNeKMYaieH U MOPALeH HanpeovK U CbOYIHCOa H08ewKUsl UHMeNeKm 00 cmpe-
MeAC KbM NO-BUCOKO CbCMOsiHUe Ha wogeyecmeomo. * (Haonuc om [ocoyseqh Xe-
Hpu, nvpeust cekpemap Ha Hayuonannus myseu Ha Amepukanckama ucmopust 6v6
Bawunemon).

C yCKOpPEHOTO pa3BHTHE HA HAyKaTa, TEXHHKATA, TEXHOJIOTHHUTE, C JTABUHOOO-
Pa3HOTO HapacTBaHE Ha WH(POPMAIIMOHHUTE U3TOYHHUIM CE 3aCHIBA U MHTEPECHT
KbM MPUPOIOHAYYHATA TPAMOTHOCT, KbM HAYMHUTE W MBTHIIATA 33 (HOPMHUPAHETO
M y Xopara OT JAHEMIHOTO U ObaemuTe nokosienus. C HactbnBaneTo Ha XXI Bek
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M3UCKBAaHUATA KbM 3HAHUATA IO PUPOJHU HAYKU U TEXHOJIOTMM CTABAT BCE IIO-
ronemu. B mpupogoHayyHaTa rpaMOTHOCT c€ MPOSIBSIBA BPb3KaTa MEXKLy OOILIECTBO
W HayKa B CMHCBJIa HAa OCH3HATOCT, Ye OJ1aroChbCTOSHUETO Ha OOLIECTBOTO 3aBHCH
OT Pa3BUTHUETO HA HAYKATa U HAYYHOTPAMOTHHUTE XOpa Ca B CbCTOSHUE /14 OLICHAT
10JI3aTa UJIU PUCKA OT €HO WU APYTO HAYYHO OCTHKEHUE.

Oco0eH TaachkK 3a HApacTBAHETO HAa TO3M MHTEPEC Cpel 3aMHTEPECOBAHHUTE B
oOnacTTa Ha 00pa30BaHUETO J1aBaT MEXKTYHAPOIHUTE CPABHUTEITHH U3CIICIBAHUS B
obnactra Ha yyunuiHoTo oopasosanue (PISA, TIMSS).

IIpe3 nocnenHuTe 1eCETUIIETUS B CBETA CE€ OTAEINS IOISIMO BHUMAaHUE Ha BbII-
poca JOKOJIKO MHBECTULIMUTE B 00pPa30BaHUETO CHOTBETCTBAT Ha PE3yJITaTUTE OT
HETO, KOMTO Ca CHIIECTBEH (aKTOp 3a MKOHOMHUYECKH, OOIIECTBEH M COLMAICH
npocneputeT. ETo 3amo o0pa3oBaTeIHUTe CUCTEMH B CBETa THPCAT METOIU, KOUTO
Jla HarpaBAT 00y4YEeHUETO B Te3U oOnacTu no-eekTuBHO. Pesynrarute oT mpoBese-
HUTE MEXIyHapoAHU u3cienBanus Ha PISA B ToBa HampaBieHue qaBat nH(opma-
sl HE caMo 3a MOCTH)KEHHUATA HA YYCHHULUTE, HO U 32 (aKTOPUTE, KOUTO BIHSAT
BbPXY T€3U IOCTUKECHUS.

Cropen PISA rpamMoTHOCTTa IO IPUPOAHM HAYKH C€ OMPEAENs KaTo: ,,lI03HaHU-
€TO 10 MPUPOAHM HAyKH M U3MOI3BAHETO My 3a AeuHUpaHe HA TpodiIeM, IPUIo-
OuBaHe Ha HOBO 3HAaHHWE, OOSCHSBAHE HA HAYYHH SIBICHUS U MPOLIECH U M3BEXKa-
HE Ha apryMEHTHpaHH 3aKIIOUYeHUs; pa3OupaHe Ha XapaKTepHUTE OCOOEHOCTH Ha
MPUPOIHUTE HAYKH KaTo YacT OT O3HAHHUETO 3a CBETA; pa30upaHe KaK NPUPOTHHUTE
HayKH (OpMHUPAT O3HAHUETO CU U METOIUTE, KOUTO n3non3sar 3a ToBa“ (Ilerposa,
Bacunesa, 2007: 26).

Tecrosete B PISA, ¢ xouto ce m3ciensa mpUpoJoHaydHaTa IPaMOTHOCT, Cb-
JIBpKaT BBIIPOCH ¢ M30upaeM (CTPYKTYpHUpaH) OTTOBOP U BBIIPOCH CHC CBOOOAEH
OTrOBOP — KpaTbK M pasiiupeH. Benpocure ca KoMOMHUpaHH B TPYIH, CBBP3aHH C
KOHKPETEH M3TOYHUK Ha WHPOPMAIHs, BE3IPOU3BEKIAI peallHa CUTyalusl.

Ckanara mo mpUpoAHM HAyKH ChOTBETCTBA HAa PA3JIMYHM PABHUINA B 3aBHUCH-
MOCT OT TPYQHOCTTA Ha 33Ja4UTEe U U3MEPBAHUTE KOMIIETEHTHOCTHU U € pa3JelicHa
Ha 1IECT PABHUILA HA IIOCTHKEHUSL.

3agaunte ot [ u Il paBHUIIE ca HECIOXKHH, GOPMYIHPAHU Ca B TO3HAT KOHTEKCT
Y U3UCKBAT €JIEMEHTAPHO ThIIKYBAHE HA CUTyalUsITa WU [I03HABAHE HA IIPUPOJHU-
T€ MIPOLIECH U SIBJICHUSL.

3anauute ot Il n IV paBHuILE ca MO-COXKHU, pelIaBaHETO UM M3UCKBA Ipe-
JUMHO aHaJIW3 Ha CUTYyallUH, KOUTO Ca HENO3HATU 3a ydeHuuure. Hakou 3amaun
ot III u IV paBHMIlle M3UCKBAT UHTEIPUPAHU IO3HAHUS IO PA3JIMYHU IIPUPOIHU
HayKH.

3agauute ot V 1 VI paBHHILE ca Hali-CJIOKHM U Ca CBbP3aHU C 00SICHEHHUE Ha e3Ke-
JIHEBHU CUTYyallH CbC CPEACTBATA HA HAYKATA, U3IIOJI3BAT CE IIO3HAHUATA 110 IIPUPOL-
HU HAayKH{ B HETIO3HAT KOHTEKCT. MI3UCKBa ce CaMOCTOATENIHO Ch3/1aBaHE HAa MOJEIIH 32
CPAaBHEHUE U EKCIIEPUMEHTUPAHE U IPUWIOKEHUETO UM B PEATHUS KUBOT.
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[Tono6no Ha apyrute obnacTh, nuzciensanu B PISA, BTopo paBHullE OT CKasara
ce ompeens KaTo KpUTUYEH Tpar Ha MOCTH)KEHHE.

CpenHuaT pe3yaTaT Ha BCEKM YUYEHHK IOKa3Ba Ha KO€ PaBHUILE Ca HaMHUpaT
HaAl-TpyAHUTE 3aa49H, KOUTO TOH MOXKE Jla PEILH.

TpyaHocTTa Ha 3a7a4nTe O MPUPOIHH HayKu B PISA 3aBHcH OT HSKOJIKO Xapak-
TEPUCTHUKH, KaTO C€ OTYHUTA U CIOKHOCTTA Ha JICHCTBUSITA, KOUTO YUEHUKBT TPsiOBa
Jla OCBHLIECTBH.

Ilpenoc u npunoscenue na no3nanue: Npy Hali-HUCKUTE PaBHUIIA HA CKAaTa
MIPUIIOKEHUETO Ha TIO3HAHME € MPSKO, KaTO TIOHSIKOTa € JOCTaThbuHO YUEHUKBT CaMO
na nocouu otaeneH ¢axt. [Ipu 3agaunte OT MO-BUCOKHUTE paBHUILA OT YUCHHKA CE
M3MCKBA Ja pa3no3Hae QyHAaMEHTaIHU KOHIETIHH 1 Jja KOMOWHHUpa [TO3HaHUE, 32
J1a OTTOBOPH MPABUIIHO Ha BBIIPOC.

Ilo3nanue, neodxo0umo 3a ananu3 HA KOHKPEMHA CUMYAUUsA: aKUCHTHT €
BBbPXY OCMHUCIISTHETO Ha KOHKPETHO 3HAHUE U THIKYBaHETO MY B CUTyallUH, CBbpP3a-
HU C )KMBOTa Ha yUCHHKA.

Ananu3z na enemenmu, OMHOWEHUA, CMPYKmypu: NehUHUPAHE HA TPOOIIEM,
MpeACTaBeH B KOHKPETEH KOHTEKCT, ONpe/esisiHe Ha 3HAHUATA 110 IPUPOAHU HAYKU
W 3HaHUATA 32 IPUPOJHHUTE HAyKH, HEOOXOIUMH 3a PelIaBaHe Ha MpodieMa U H3-
MOJI3BaHe HA apryMEHTH M JIaHHHM 3a GOpMYNHpaHe Ha Te3a WM M3BOHA. AHAIHU3BT
MOXeE J]a 3aBHCH OT TOBA JaJii KOMIIOHEHTHTE Ha CUTyallHsATa ca sIBHO IpeiCcTaBe-
HU, WIN YYCHUKBT TPAOBa Ja pa3rpaHUud KOHKPETHUS H3cieIBaH MpolieM B eaHa
001110 MpeAcTaBeHa mpolieMaTiKa

Ymenusn, neooxooumu 3a pewasane na npeosapumentno 3aoaden npoonem:
U3M0J3BaHe Ha oTAeieH (akT win (akT, GopMyIupaHe Ha HOBO MO3HAHUE, pe-
LIaBaHe Ha KOMIUIEKCEH MpobieM, npeobpa3yBaHe Ha HH(popManus oT eIuH BHI B
JpYT U apryMEHTHpaHe

Cunmes na 0annu u ghaxkmu, peopeanuzayus Ha 0A0EHOCHMU: B HIKOU CITy4au
OT y4eHHKa Ce U3UCKBa Ja HaMepu HH(OpMaLus B AaJieH U3TOYHHK, O3 1a € HeoO-
XOIMMO JIa c€ apryMEHTHpa WK Aa IpaBu U3BOAW. B Apyru ciyuam — a u3mon3sa
pa3NUYHM M3TOYHUIM Ha MH(OpMAaNus U a CpaBHSIBA OTAEIHU €IEMEHTH OT TX,
3a na aprymentupa uzson (Ilerposa, Bacunesa, 2007: 39 — 40).

B 3agaunTe OT meTO W mecTo paBHUIIE OT ckanara Ha PISA mo mpuponnun
HayKH C€ M3MCKBa MHTEPIpPETHpPaHE Ha KOMIIJICKCHU M HEMO3HATH JaHHH, 005-
CHSIBaHE Ha CUTYyallMM OT BCEKUAHEBUETO MOCPEICTBOM METOAUTE Ha HayKaTa,
W3MOJI3BaHe Ha HAyYHO TMO3HAHKUE B HEMO3HAT KOHTEKCT U JIp. 3a Ja ce CIpaBsT
YCHEIIHO, YYeHULIUTE TPsIOBa J1a ChIIOCTABIT OTACIHU €JIEMEHTU OT HH(OpMa-
LS, KaTO MU3BBPIIAT HSAKOJKO MOCIeN0BaTeIHN AelcTBHs. DOopMyTHpaHeTo Ha
apryMeHTHpPaHU 3aKII0UYEeHHS U IPEJCTAaBIHETO UM MO ONpeAesieH HauuH H3UC-
KBaT KPUTUYHO M CUCTEMHO MHUCJIEHE, MUCIEHE Ype3 MOAENIH, YMEHHUs 3a Tpe-
oOpasyBaHe Ha nHpoOpManus (HanpuMep ch3IaBaHe HAa TAOIUIHU U rpadUKu OT
CYpPOBH JIaHHH) U AP.
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Oxono 1,3% ot yuenunute ot OMCP ycnemHo ce cnpaBar ¢bC 3aa4uTe Ha
mecto paBuuiie B PISA 2006. 3a bwearapus e ca 0,4% .

Uzcnensanero PISA 2006 mokasBa, 4e CpemHUST pe3ynTar Ha OBbJIrapcKUTe
YYEHHUIU B YacTTa NpUPOAHU Hayku € 434 Touku npu cpeneH pesynrar Ha OUCP
ot 500 Touxu. Hali-ronsm e 1enbT Ha yUEHUIUTE, YUUTO PE3yATaTl ChOTBETCTBAT
Ha BTOpO paBHUILE, a 42,7% OT OBJIrapCKUTE YUEHHUIN Ca MOCTUTHAIH PE3YNITaTh
0]l KpUTUYHOTO BTOPO PAaBHUIIIE Ha CKaJlaTa.

[Ipe3 2009 1. cpenHuAT pe3yaTar Ha ObArapCKUTe YYSHNUIH 10 TPUPOIHN HAYKU
€ ¢ 5 TOUKM 1T0-BUCOK OT cpeanus pesynrtatr B PISA 2006, Ho ¢ 12 TOUKH 1TO-HUCHK
ot cpennus pesynrar B PISA 2000.

[Ipe3 2012 1. cpenHUAT pe3ynTar Ha ObJArapckute yueHunu e 446 Touku — ¢ 55
TOYKHU TO-HUCHK OT cpeaHus pesynrar Ha OUCP.

450
446
445 P
439
440
434

435 r——
430
425 : .

PISA 2006 PISA 2009 PISA 2012

®urypa 1. CpaBHeHHE MEXIY CPEAHUTE PE3YITATH MO MIPUPOAHU HAYKH
Ha Opnrapckute yueHunu B PISA 2006, 2009 n 2012

PesynTarute ot TpuTE M3CNeABaHNS TOKA3BAT ICHO N3pa3eHa TeHACHLUS Ha T0-
BHUIIIaBaHE HAa CPEIHMUS PE3yITaT Ha ObJArapCKUTE YUYESHHULH 110 IPUPOAHU HAYKH.

Jannure ot 2006 1. moka3Bar, 4e yUeHUIUTE UMAT Hall-BHCOK CPEJEH pe3yaTar
M0 KOMIIETEHTHOCTTA HAYYHO 00ACHABANE HA NPUpOoOHu npoyecu u asienus (444
TOYKH) ¥ Ha-HUCBHK 1O KOMIIETEHTHOCTTA U3NOA36AHE HA HAYYHU OAHHU U OOKA-
samencmea (417 Touku). 3HaHUATA U YMEHHATA, CBbP3aHU C HHTEPIPETUPAHETO U
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M3M0JI3BAHETO HAa HAyYHM JIaHHU U J0KA3aTeJICTBA, ca MPSKO CBbP3aHU C MO-BUCO-
KHTE paBHMIIA HA TPAMOTHOCTTA 10 IPUPOIAHN HAYKH.

OOumTe U3BOAM OT TPHUTE U3CIECABAHMS MOKA3BAT, Y€ OBJITapCKUTE YUCHHIIN:

— MpUTEXAaBaT MMO3HAHUS U yMEHUs, HEOOXOAUMHU Ja C€ CHPAaBAT C MO3HATH
HECJIOKHHU 3aJja4 U MPOoOIeMH;

— OIpeNeNsIT IPUUYMHUTE U HHTEPIPETUpaT OyKBAIHO Pe3yATaTUTEe OT HAy4HO
W3CJIEIBAHE;

— MpUTEKaBaT HEOOXOAMMOTO MMO3HAHUE 10 PUPOJHH HAYKHU A2 IPABAT U3BO-
JI1, KOUTO C€ OCHOBABaT Ha HECJIOKHU MPOYUBAHMS;

— OLIEHSBAT Bpb3KaTa MEXAy HECII0KEH MOJEI U SBIEHUETO, KOETO TOW mpe-
Ch37aBa.

Kak pe3ynrature oT MEeXAyHApOIHUTE U3CIIEIBAHUS KOPECIIOHIUPAT C 00yyde-
HHUETO TI0 IPUPOAHH HAYKU U 3AJI0KEHUTE CTAHAAPTH B OBJATapcKOTO yUuIuIe?

B Obarapckure yueOHM MporpaMu M U3MCKBAaHMS 33 YUSOHHU PE3yNTaT Mo OTAe-
nurte npeaMeru ot KOO |, Ilpupoanu Hayku U eKoJOTHS (w08exvm u npupooama,
uszuxa u acmponomus, Xumus U onazeare Ha OKOIHAma cpeoa u buono2us u 30pas-
HO 0Opaszosanue) He ca 3aJ0KeH! n3MepBanuTe B PISA yMeHHs 1 KOMIETEHTHOCTH
WM 3a€MaT ChBCEM CKPOMHO MSICTO, a 33JaduTe OT MEXIYHapOJHOTO M3CJeBaHE
M3UCKBAT MPHJIAraHEeTO Ha TIO3HAHUS M YMEHHS OT PA3JIMUYCH XapakTep U OT Pa3InyHU
MpeAMETHH 00JAaCTH, T.€. HHTETPaJICH MOIXO0A B 00YYEHHETO 110 IPUPOAHH HAYKH.

AHaJIn3 Ha pe3yJITaTHTe HAa yueHHInTe oT bpiarapus Bepxy 17 3anauu,
001 32 M3CJIeABAHMATA MO npupoaHu Hayku Ha PISA 2006, 2009 u 2012V,
B KOHTEKCTA Ha OBJTrapCcKUTe Y4eOHH MPOrpaMM M CTAHAAPTH MO OT/IEJTHH-

Te npeametu B KOO ,,IIpnpoann Haykn u eKoJI0rusi

Llenma na ananu3a e na oueprae KapTHHA Ha TOBAa Kak M JI0 KaKBa CTENEH
ce (opMuUpaT U yCBOSBAT YMEHHUSI U KOMIIETEHTHOCTH OT yUYEHHUIUTE B 001acTTa
Ha MPUPOJHNUTE HAYKH U KaK T€3U YMEHMsI 1 KOMIETEHTHOCTH CE€ ChbOTHACST KbM
M3MEpPBAHUTE KOMIIETEHTHOCTH B MEXKAYHApPOAHUTE CPABHUTEIHU H3CJIE€BAHUSA
Ha PISA.

[Ipupogonayuynara rpaMoTHOCT (3a LenuTe Ha oueHsBaHeTO Ha PISA) o6xBa-
Ila YeTHPH B3aMMOCBbp3aHu enemeHTa: (1) KoHTekcT; (2) KoMIneTeHTHOCTH; (3)
3HaHUs U (4) HHTEpPECH, OTHOLICHHSI U HAarIacH. 3aJadyuTe ca OT CICTHUTE ChIbP-
KaTeJIHUTE 00JIaCTH:

— (U3UYHU CUCTEMU;

— OMOIIOTUYHH CUCTEMH;

— 3emsa u Kocmoc;

— TEXHOJIOTHH.

OTroBopuTe Ha BBIIPOCUTE OT T€CTA U3UCKBAT YUEHUIIUTE J1a IPUTEkKAaBaT TPU
OCHOBHH KOMIIETEHTHOCTH:
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— Jla pasmo3HaBar mpoOieMHuTe, Ha KOUTO MOXE J1a C€ HaMepH Hay4yHO pe-
LICHHE.

— Jla o0sicHsIBAaT HAy4YHO MPUPOIHH MIPOLIECH U SBIICHUSI.

— Ja u3non3Bar HaydHW (axkTH, JaHHU M JIOKA3aTeNCTBa, 3a Ja OOSCHST WM
apryMEeHTUpaT U3BO/.

3agaunTe ca pasnpezeieHu B ABe 00JIaCTH — 3HAHMS 110 TPUPOAHU HayKu (IIO3Ha-
HHE 32 IPUPOAATa) U METOJOJIOTHYECKO 3HAHUE (3HAHHE 33 IPUPOAHUTE HAYKH).

[IppBOTO € CBBP3aHO C MO3HABAHETO HA (YHAAMEHTAIHU KOHLETLIUN U TEOPUU
3a TIpUpOJaTa, a BTOPOTO — C NO3HABAHETO Ha CHUIHOCTTA Ha MPUPOTHHUTE HAYKU
KaTo crenu(uyHa Hay4YHa 00JacT.

Tpyonocmma na 3ad0auume 3agucu om:

— CJIO)KHOCTTA Ha KOHTEKCTa Ha 3a]a4ara;

— JOKOJIKO YYEHHIIUTE MI03HABAT U3II0JI3BaHaTa HayuyHa TEPMHUHOJIOTHS, KOHLIETI-
UM U TIPOLIECH;

— KOM M KOJIKO Ha OpoH NeiCTBUSl YUEHUKDBT CJIEIBA J1a M3ITBJIHU, 32 Ja PEeLIH
3ajavara;

— JIOKOJIKO a0CTPaKTHHU ca TOHSATHATA, KOUTO YYCHUKBT CIIeBa J1a U3I0I3Ba 3a
pelaBaHeTo Ha 33/1a4aTa;

— MO3HABaTETHUTE YMEHUS, KOUTO TpsiOBa Ja ObAaT NpUIIOKeHHU 3a (hopMynupa-
HE Ha MpeleHKa, W3BOJ UK 00sICHEHHE.

Pe3ynraru Ha Objarapckure yYeHHIIM B OOIIMTE 32/1a4M M0 NPUPOIHU HA-
ykH B m3ciaensanusata Ha PISA 2006, 2009, 2012 u ouakBaHUTe pe3yJaTaTH
B OBJIrapckuTe NMpOrpaM MO MpeaMeTHTe (uU3UKA U ACMPOHOMUSA, XUMUSA
U onazeane Ha OKoIHama cpeoa N ouonozusn u 30pasno oopazosanue or KOO
» I IPHPOIHN HAYKHU U €KOJIOTHA*

B 3aa4nTe, U3MEpBaAlllM KOMIIECTCHTHOCTTA HAYYHO obsicnAsane Ha npupodHu
npoyecu u seierus, CC U3MCKBA YUYCHUIIUTC Ja NpUjiaraT 3HaHUATA HA HAayKaTa B
JAaJeHa CUTyalus, Aa OrMcCBaT UK THJIKYBAT ABJICHUATA HAYYHO U J1a IPOTrHO3UPAT
MPOMCHUTE U a JaBaT NMOAXOAAIIN OIIUCAHUAA, 00sICHEHUS U IIPOrHO3HU.

[Ipu 3apauata ,,TpenTenusi™ yueHunure TpsaOBa a OTTOBOPST Ha 1B Bb-
npoca cbc CBOOOJIEH OTTOBOP Bb3 OCHOBA Ha MH(pOPMaLUs, KOSITO € TIPeICTaBe-
Ha B TEKCT. ENUHUAT OT BBIIPOCUTE, Upe3 KONTO C€ OLIEHSIBAa KOMIIETEHTHOCTTA
HayuHo obsacHAGANHe HA NPUPOOHU NPOYeCU U A61eHusl, € CBbP3aH CbC 3BYKOBUTE
TPENTEeHUs U BH3IPUEMAaHETO UM OT YOBEIIKOTO YXO. BbBIpochT oneHsABa go-
KOJIKO YUYEHHUILIUTE UMAT KOMIIETEHTHOCT J1a U3M0J3BaT HayYHUTE (PaKTH, AalCHU
B TEKCTa, 3a 00sICHSIBaHE Ha MpoOjeM, CBbP3aH ChC 3arydara Ha cilyxa B Ompe-
JIeJIeH YeCTOTEH AMana3oH Ha MJAJeXH, KOUTO CIyIIaT My3HKa ChC CIYLIAIKH
MoBeYe OT /IBa yaca Ha JIeH M MOcellaBaT JUCKOTeKa MOHE BEJHBK CEIMHYHO.
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TpynHocTTa € 557 TOUKM U CHOTBETCTBA Ha TPETO paBHHUILE B ckanara Ha PISA.
OT yueHUIIUTE Ce M3MCKBA Jia THIKYBAT M M3I0JI3BaT HHPOPMAIIHs OT TEKCT, 12
pasmo3HaBar OomHMcaH HaydeH mpobiem, Kato nmoxdupar HeoOxogumara nHdop-
Malus OT TEKCTa U C€ OMMPAT Ha 3HAHMITA, KOUTO OM TpsiOBaio aa ca npuaoou-
JM B IPEIXOIHU TOAMHHM, Ja OOSCHAT HAIPaBEHUTE MU3BOJIU.

W3zncksa ce na mokaxkar yMeHHs 3a paboTa ¢ OHSATHATA 3BYK, IIYM U YyBacMHU
3a 4OBEKa 3BYLIU. 3a 1a OTTOBOPST Ha BBIIPOCA, YUSHULIUTE TPsIOBa Aa pa3rpaHuvar
JIB€ XapaKTepUCTUKH Ha 3ByKOBaTa BbJIHA — HEHATa 4eCTOTa U CHJIaTa Ha 3ByKa.

3a mbJIeH KpeAuT Ha BBIIPOCA YUCHUKBT TPSAOBA 1a CBBPIKE TE3H XapaKTePUCTHU-
KH C BB3IPUEMAHETO Ha 3ByKa OT YXOTO U Ja AaJe apryMEeHTUPaHO OOsICHEHHE.

bbarapckute ydeHUIM MOKa3BaT CIEIHUTE PE3YITATH:

— PISA 2006 — mbyieH KpeauT ca noiyduiau 25% oT y4yeHMLUTe, y4acTBalIN B
W3CIIEIBAHETO, U HEMbJIeH Kpeaut — 16%;

— PISA 2009 — nmbnen kpeaut ca noayuuiau 24,4% oT yuyeHUIUTe U HEN'bJIEH
kpenut — 18,5%;

— PISA 2012 — meneH kpenuT ca noiyduiun 26,65% 0T y4eHUIUTE; HE'bJIeH
kpeaut — 17,6%.

Habniooasa ce cnabo ysenuuenue na npoyenma Ha y4eHuyume, nOIY4UIU NbleH
Kpeoum Ha 6bnpoca, 3a CMemKa HaA HAMAA6AHe HA NOJYHUIUMe YacmuyeH Kpe-
oum. 3abensizéa ce u meHOeHYUs KbM HAMAA8AHe HA OPOs HA yieHuyume, KOUmo
He ca 0om2o8apsu Ha 6bNPOCUE.

Bb3mokHa mpuuMHa 3a MPEICTaBsIHETO HA YACTHYHO BEPEH OTIOBOP €, 4e yue-
HUIIMTE HE ca CbyMEJIH J1a 3BJIEKAaT ChLIECTBEHATa MHPOPMAIHS, TO3BOJISIBAIIA UM
Jla pa3mo3HasT npobyiema 1 1a o OOSICHST.

BorpochT u3KcKkBa J1a ce HampaBAT M3BOJM 3a Bpb3KaTa MEXJy YecToTara Ha
TpernTeHe 1 yoBemkara ped. OT IieJHa TOUYKa Ha W3MCKBAaHMATA HAa y4yeOHUTE TPO-
IpaMHu 110 6uoI02Us: U 30PasHO 0OPA306aHUe TUIICBA OOCTOCH aHAJIU3 Ha Ta3U BPB3-
ka. [IpencraBenu ca 3HaHUS 32 MOHATHUATA 3BYK, IIIyM M UyBaeMHM 3a YOBEKa 3BYLIU
ouie B IV xnac no wogexvm u npupooama. O1demns3Ba ce, 4e CIIyXOBUTE Bh3IIPHUs-
THUS ca OT 3HAYEHHE 3a Bb3IpUEMaHe Ha OKOJIHATa Cpejia U 3a pa3BUTHETO Ha pedTa.
Jluncsa aHanu3 Ha MPOMEHJIMBUTE BETMUYMHU U 3HAUEHUETO UM 32 YOBEKa JOPHU U B
VIII knac (ciryXoB aHaIM3aTop).

OuakBaHM pe3yATaTH B yueOHaTa mporpama no ¢usuka u acmponomus (VII
KJIac) ca yYEHHKBT Ja ,,XapakTepu3upa MEeXaHHYHHUTE TPENTEHHS C MEPUOJ, dec-
TOTa U aMIUIMTYAQ, J]a ONMCBA KAUE€CTBEHO TPENTEHUATA HA U3TOYHHULIUTE Ha 3BYK,
pasMpoCTpaHEHNETO Ha 3ByKa U BB3IPUEMAHETO My OT YOBEIIKOTO YXO; Jla CpaB-
HSIBA 3BYKOBETE I10 YeCTOTa (BHCOYMHA) U CHJIA U pa3dupa Bpb3KaTa MEXKAY aMIl-
JUTYyAaTa Ha TPENTeHe Ha YaCTUIMTE M CHiIaTa Ha 3BYKa; Aa pa30upa, ue IyMbT U
CWJIHUTE 3BYKOBE Ca BPEJHH 3a 3/[paBETO HA HOBEKa“.

OuakBaHM pe3ylTaTH OT sIPo ,,[penTeHus U BHIHKU B yueOHaTa mporpama 1o
Quzuxa u acmponomus 3a IX xinac ca y4eHUKBT Ja ,,0MHCBa MOJy4YaBaHETO U pas-
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MPOCTPAHEHUETO Ha 3BYKa M BH3MPUEMAHETO My OT YOBEIIKOTO yX0*, 1a ,,pa3onpa
BpezaTa OT LIyMa 3a 3/1paBeTo Ha YOBeKa™.

H36poenume ouaxeanu pesynmamu ca npeOUMHO HA HUBO 3HAHUE U pa30upaHe.
Dopmupanume ymeHus 0a npaessam 6pb3KA MexcOy NPUYUHA U C1e0CmEUe Ca pa3su-
mu 8 He0OCMAamvyHa cmenen y Ovieapckume y4eHuyu.

VYuenuuute pa3Oupar NOHATHATA, HO He pa30upar npoueca. ToBa € KOMIETEHT-
HOCT, KOATO ce (JOpMHUpPa Ha OCHOBATa Ha MPOLECUTE B MO-BUCOKUTE KOTHUTHBHU
paBHUILA, T.€. TOBA € KOMIIETEHTHOCT, IPOBEPsIBaHA B 3ajjayara, HO HE € 3aJI0KEHa
KaToO OYaKBaH pPe3yJTarT B sIBEH BHUJ B yUeOHUTE MPOrpamu 1o (U3uKa U acCTPOHO-
MUS 1 OMOJIOTHS U 3IpaBHO 00pa3oBaHHUE.

Bropust Benpoc kbM 3agadara ,,IpenTeHHsi OLEHsABA METOAUTE 3a HAyYHO
n3cre/BaHe Ha Bb3MPUEMAHETO HA MEXaHWYHHUTE TPENTEHUS B IMana3oHa Ha 3BY-
KOBHTE YECTOTH; CIIOCOOHOCTTA Jla CE€ YCTaHOBSBA MOCOKATa, OT KOSTO HUIBA 3BY-
KbT; EKCIIEPUMEHTHPAHETO U NMPOBEpKaTa Ha XHUIoTe3a. Toil M3MCKBA YUYEHHLIUTE
Ja WACHTUQHUUIUPAT MPOoOIEeMHUTE, KOUTO MOrar Aa ObJaT W3CIEABaHU HAydHO, /2
HaMepsT KJIIOYOBH JAYMH 3a ThPCEHE Ha HayYHa WHPOPMALUsL, 1a OTKPOST OCHOB-
HUTE XapaKTePUCTUKN Ha HAyYHOTO M3CJIeBaHE — EKCIIEPUMEHTHPAHE U MPOBEpPKA
Ha XxunoTe3a. TpyIHOCTTa Ha BBIIPOCAa CHOTBETCTBA HA ME€TO PAaBHUINE OT cKajara
(640 Toukxwm).

Pa3npenenenue Ha oTroBOpHTE:!

— PISA 2006 — 25% ot yuyacTBaquTe y4E€HHUIM ca C I'bJIeH KpeauT u 8 % — ¢
YaCTUYEH KPEAUT;

— PISA 2009 — 22 % oT yyacTBaJIUTE YUYEHHUIU ca C II'bJIEH KpeauT u 8 % — ¢
YaCTUYEH KPEANT;

—PISA 2012 — 25 % c mbaeH kpeauT u 7% — ¢ 4aCTUYEH KPEIUT.

Bmxna ce, ue HsiMa 0coO€HO ABMKEHHUE B PE3YATATUTE HAa ObJITapCKUTE yUCHH-
LIM 110 OTHOIIEHNE Ha U3MEpBaHaTa KOMIETEHTHOCT U B TpUTE U3cinenBanus. Ha-
naza ce uzg00vm, e y nogeve om eoHa mpema Om yueHuyume He e GopMuUpaHo
YMeHUuemo 0a OMKpUeam 6pb3Ka Medxcoy uoesma, Kosamo ce noonaza Ha HaAyyHo
uscieosane, u eKCnepUMeHmaitHomo U 0Cbujecmessane.

Enna oT Bb3MOXHHUTE MPUUMHU MOXKE 12 C€ THPCH B LieNuTe, 3anoxkenu B JJON
n YC 3a KOO ,,IIpupoanu Hayku 1 exonorus‘. B T4x IuncBar M3UCKBaHUS YUEHHU-
oUTe 1a HASHTUGHUIUPAT MPOoOIEeMHUTEe, KOUTO MOTaT Jia ObAaT U3CJIeABaHN HAyYHO,
Ja HaMUpaT KIIOYOBH AYMH 3a ThpPCEHE Ha HayyHa MH(pOpMaLUs, 1a OTKPOSBAT
OCHOBHHUTE XapaKTePUCTUKH Ha HAYYHOTO U3CIIEBaHE.

Bbecenara e OCHOBHMAT METOJ, KOMTO ce U3I0JI3Ba MPU U3y4YaBaHE Ha 3BYKOBHUTE
BBJIHU. TOH ce chyeraBa ¢ AEMOHCTpAIUs, eKCIIEPUMEHTUPAaHE U JI0Ka3BaHEe WU
ONpOBEpraBaHe Ha TBBPACHUE U JIP.

B VII xiac yyeHMIIUTE UMAT JOCTAaTbU€H XU3HEH OIUT BbB BPb3Ka C U3TOU-
HUIUTE Ha 3BYK, Pa3IMuMATa MEXAY TAX, CIYIIaHETO Ha My3HKa, Bb3/IE€HCTBUETO
Ha CHJIHHTE W Ca0uTe 3BYLH, OPUCHTUPAHETO MO 3ByKa. Te3W 3HaHUS MOraT Jia

646



AHanuz Ha nNOCMUMICeHUsIma Ha 6'bJZZCIPCKMm€...

ObJaT U3MO0A3BAaHU OT YUYHTEISI 32 BbBEXKJIAHE B TeMara, 3a JIe(UHUPAHE HA HOBUTE
MOHSITHS, 32 KAYeCTBEHO OOSCHEHHME HA HaydyHa MH(OPMAIUsS 3a TPENTEHUSITa Ha
HW3TOYHULIUTE Ha 3BYK, pa3lPOCTPAHEHUETO HA 3ByKa U BB3IPUEMAHETO MY OT YO-
BEIKOTO YXO.

B IX knac, 0CBEeH KM3HEHHUS ONUT HAa YYEHULUTE, YUUTEIAT U3I0J3Ba TE3U 3Ha-
HUSI, 32 J1a C€ BbBEAAT HOBUTE MOHATHS NHTEH3UTET U HUBO HA MHTEH3UTETA U /1 CE
KOMEHTHPA 3HAUYCHUETO UM 32 Bb3IMPUEMAHETO Ha 3BYLIUTE OT YXOTO (IOJIEH U TOPEH
Ipar Ha 4yBaHe). 3a Ja pa3BUAT YMEHHUSATA Ha YYCHHIIUTE Ja CPaBHSBAT 3BYIIH-
TE M0 TEXHUTE XapPaKTCPUCTUKH, YUUTEIUTE U3IOJI3BAT rpauuHu 3a7a9u, CXEMH,
tabmuim. Kakro B VII kinac, Taka u B [X kiac, BakeH MOMEHT € pa30UpaHeTo OT
YUYCHMIIMTE Ha BpeJara OT IllyMa 3a 3[[paBeTo Ha yoBeka. C MmomollTa Ha 3aJa4u 3a
caMoCTOsITelTHa padoTa, CBbP3aHU C THPCEHE U MPOyYBaHE Ha WHPOPMAIIUS, YIH-
TEJISIT OM MOT'BJI JIa peaiu3upa Ta3u medl.

Hpyr Ba)x€H MOMEHT NpPHU U3y4YaBaHETO HA BBIPOCHUTE 3a 3BYKa U Bb3NpHEMa-
HETO Ha 3ByKOBUTE BBJIHU OT YOBEKA € PA3BUBAHETO HA YMEHUS 3a KPUTUYHO MHUC-
nene. ToBa ce moctura 1o pasHooOpa3eH HAYMH B 3aBUCUMOCT OT METOJMYECKHUTE
BIDKJIAHUS HA BCEKH YYUTEN — HApUMep 4pe3 HaOlltojlaBaHe U KOMEHTHpaHE Ha
pekiIaMu, 00CHKIaHE Ha TEXHUUECKH OIUCAHMSI, IPOYYBAHE M aHAIU3 Ha Pa3jiny-
HU CTaTUM OT €JEKTPOHHU U M€YaTHU MEAUU U Ap.

Enun ot nmpobiaemuTe, KOUTO BH3HUKBAT B IIpolieca Ha oOydenue B X kiac, e,
Ye TEMUTE 3a 3BYKOBUTE BBJIHU CE IUIAHUPAT ¥ TPOBEKAT B Kpasi Ha yueOHaTa ro-
IuHa (CclieABaiiky JIOTUKaTa Ha MojIpexaane B yueOHunure). B kpas Ha yueOHara
rOJIHA MPHU HEJOCTUT Ha BPEME TE€3U TEMH CE€ OOCIMHSBAT U PECTPYKTYypUparT U
ce M3yuaBar B Mo-Mabk Opoii yacoBe. OT efHa cTpaHa, TOBA € 3apaju HeOOXOI1-
MOCT OT MOBEYE BpEME 3a ,,[T0-CIO0KHU U MO-TPYAHU 32 BBH3IPUEMAHE BHIIPOCU
OT IpyTH pa3aenu, uzydaBanu B [X kiac — Harpumep eJIeKTPUYHO I0JIE, EIIEKTPO-
MarHeTus3bM U JIp., a OT Apyra — 3apaJild HAaBaKCBAHE HA MPOIYCHATH YaCOBE.

Eoun om seasicnume gpaxmopu, Kotimo eause Ha YYeHuueckume noCmudICeHus,
e Konuuecmeomo yuebHo epeme, noceemeno Ha npupoonume Hayku. [lopaou mazu
NPUYUHA V4eHUYUme yCce0sa8am CMUXUHO me3u NOHAmus, He ce oopvua 00Cma-
MBYHO GHUMAHUE U He Ce NOCMU2AM Yeaume, 3a10CeHU 8 Y4eOHama npocpama.

3anadara ,,JIBKHIH CE ChCTOM OT €IUH BBIIPOC C M30UpaeM OTroBop. Ts e
OT ChJbpKATEIHA 00JacT (PU3MYHU CHCTEMHU U U3MEPBA KOMIIETCHTHOCTTA HAYYHO
obsicnasane Ha npupoonu npoyecu u séienus. TpyaHoctra n e 324 Touku (IBPBO
paBHHLIE).

3amavara nmpeAcTaBs KIaCUYECKa CUTYyallHs, KOATO C€ pasmiekaa Mpu n3ydyaBa-
HE Ha BEJIMYUHUTE ,,KOJIMYESCTBO TOIUIMHA® U ,,CTICHU()UYCH TOTUTMHEH KarmauTeT .
BobnopochT € cBbp3aH ChC CTENEHTA Ha HAarpsiBAaHE Ha Tejla OT Pa3IMYHU BEIIECTBa,
KOUTO MOITBIIAT €AHAKBO KOJIMYECTBO TOILIMHA 32 €QHO U CHILO BpeMe. 3agadara
€ C HHUCKa TPYAHOCT M C€ M3UCKBA M3IOJ3BAaHE HA 3HAHUS B MO3HATA CUTYalIUS.
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OOWKHOBEHO TOBA € CUTYAIINs, KOSTO CE PA3Iiexk/ia B YaCOBETE NPH JeHUHUPAHE U
aHATU3UPAHE HA CMUCHIIA HA MTOHATHETO.

BepHuUTE OTTOBOPH HA YUEHHIIUTE B TPUTE U3CIICABAHUS CA:

— PISA 2006 — 82% oT yueHUIUTE;

— PISA 2009 — 83% oT yueHuUIure;

— PISA 2012 — 88% oT yueHunure.

Tpaouyuonno Ovreapckume yuenuyu ce cnpassim 00ope 8 NO-HUCKUMe Huéa om
ckanama na PISA, 6 ymenuemo 3a pazoupane u oosicHenue na Cmanoapmuu u no-
snHamu cumyayuu. BeIpEeKd TOBa OT OTTOBOPHUTE HA YUCHUIIUTE CE BIDKA, Y€ BCE
olIe UMa YUICHHUIH (He MPEeHeOPEIKUMO MATBK MPOIICHT), KOUTO CE 3aTPYAHABAT OT
3a7a49M JOPU Ha HAl-HUCKO PABHUIIIE.

Bb3MokHA PUYHHA MOXKE fla ObJIe HEOCTATHYHO OTJCICHOTO BPEME B Yaco-
BETE 3a M3SACHSIBAHE HA CMHCHJIA U 3HAYCHUETO HA MOHATHATA, 32 00CHKIAHE Ha
MPUMEPH U IPUIIOKEHHE HA TPUAOOUTHTE 3HAHUS B pEasTHUSI )KUBOT. Yecmo uzyua-
BAHEMO HA NOHAMUETNO Ce C8eNCOA camo 00 depuHUpane U U3NOA36aHe HA HUCTe-
Hama My CMOUHOCH 34 NPECMAMAHUS Ype3 OUPEKMHO 3aMeCmeane 6668 opmyid.

B yueOnute nporpamu no ¢uzuxa u acmponomus 3a VIII kiaac odakBaHUST pe-
3yATaT € YYCHUKBT JIa ,,IPECMSITa KOJHUECTBO TOIUIMHA®, /1a € YCBOWJ TIOHSITHETO
,»,CTeIIU(pHUCH TOTUTMHEH KAMAIUTET™ U € Bb3MOXKHO YaCT OT BEPHUTE OTTOBOPH Ha
YUEHHIIUTE J]a Ca PE3yNITaT OT HATPYTaH KUTEHCKH OTIHT.

[onsiTreTo, KOETO MMa BPBh3Ka C BBIIPOCA, CE U3yUaBa 10 (hu3uKa u acmpoHOMUs
B VIII knac. BeBexxaHeTo Ha MOHITHETO ,,CTICU(PUYCH TOILIMHEH KanaluTer™ ce
MPaBH 10 PA3IHUYCH HAYUH U eIHA OT Bh3MOKHOCTUTE € UPe3 EKCIIEPUMEHT, KOUTO
Jla IEMOHCTPHpa OTMIMCAHUTE BHB BBIIPOCca pasinku. JIabopaTopHOTO yIpaxkHEHHUE,
npeasuaeno B VIII kiiac, e 3a onpeaessiHe Ha ,,crieliu(UIeH TOMTMHEH KamanuTeT
Ha fganeHo BeriectBo. OT eHa CTpaHa, upe3 Hero Ce 3aTBbPIKIaBa MOHATHETO, a OT
Jpyra CTpaHa, Ce Pa3BUBAT CKCIIEPUMEHTATHUTE YMEHHUS HA YUCHHUITUTE 3a TIPOBEXK-
JIlaHe Ha eKCIICPUMEHT, U3MEpPBaHe Ha BEJIHUMHM, aHAIN3 HA JTaHHH, 0000II1aBaHe,
(bopmyrpane Ha U3BOIH, TIPEICTABSIHE HA Pe3y/TaTa.

Ynpaosicnenuemo ne e cnooicHo 3a mexHuyecko U3NvIHEHUe, HO e 6DEMEEMKO, UBUCKEA
UBMOYHUK 30 302pAdane (KOMJIOH, eNeKmpUyYecKa Kaua ui op.), Kalopumempu u mepmo-
mempu. Hecmo mo ce usnwinasa noo opmama Ha OeMOHCMPAYUOHEH eKCNEePUMEHM
om yuumerns wir eOUH-08aMa YYeHUYU, KOemo HAMA Colyusi 00pas08ameneH egexm.

Mamepuannama 6asza, u no-cneyuaino cb8PEMeHHOMo U He HeNpeMeHHO CKb-
no, a n0OX005uUl0 1abOPamopHo 0Oopyodsare, Couo e NPeOnoCmasKa 3a NO-8UCOKO
Kauecmeo u epekmusHocm Ha 00y4eHuemo no npupoOHU HayKu.

3angava ,,Temmeparypa Ha 3eMsiTa“ € OT ChAbpKarenHa obnact 3ems u Koc-
Mmoc, buono2uunu u pusuunu cucmemu. Tst ce CbCTOU OT ABa BBIIPOCA ChC CBOOOAEH
OTTOBOP U €AMH C u30upaeM oTroBop. M mpu Tpute BbIIpoca OLEHsIBaHATa KOMIIE-
TEHTHOCT € HAYYHO 00ACHABAHE HA NPUPOOHU NPOYECU U SGLEHUS.
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[TBpBUAT BBIIPOC KbM 337a9aTa W3UCKBA CBOOOIEH OTrOBOp. TpyaHOCTTa My €
ot Tpeto pasuuiie (503 Touku). 3a A2 OTTOBOPST BAPHO, YUCHHUIUTE TPOBa Ja
OTIPE/ICIISAT MPUYMHA U CICJCTBUE TT0 OTHOIIECHHE HA KOHKPETHO OTMUCAHM SBICHUS
B IIPUpO/IATa.

OTroBOPHITUTE TIPABUITHO YUCHHUIIH C TTIBJICH OPO KPEIUTH ChCTABNISBAT:

— PISA 2006 — 64% oT yueHunure;

—PISA 2009 — 54,5% ot y4yeHuuure;

— PISA 2012 — 56,6% ot yuyenunure, 17,1% nasat rpemau otroBopu, a 25,5%
HE IMOCOYBAT HUKAKBB OTTOBOD.

Pesynrarute mokasBart, ye MOBEYE OT MOJIOBUHATA OT OBJATapCKUTE YUCHHUIIH Ca
pas3no3HaANN SBHO MOCTABEHUS HAYYCH MPoOIeM U ca (GOopMyIHpaid HAKPaTKoO 1Mo-
CIIC/ICTBUSITA, KATO CE OCHOBABAT HA HAYYHU 3HAHUS 3a MPUPOATA.

Tenoenyusma npes eo0uHume e yCmoudusda u NOMevpAHcoasa u3600d, ue mpa-
OUYUOHHOMO NPENn0dasane Ha NPUPOOHUME HAYKU Y HAC Ce CbCPedomoudsd 6bp-
Xy HAYYHOMO 00sSCHeHUe Ha NPupoOHume npoyecu u aeienus. B coujomo epeme
obauye, ako yueHuyume He mozam 0a OepurHupam Hayuen npodrem u cied mosa
0a urmepnpemupanm OaHHUME N0 Ad)eK8ameH HA4UH Ha U3UCKBAHUSAMA HA Pea-
HUSL JICUBOT, MO Me He NPUMENCABAM He0OX0OUMAmMda 2pamMomHOCH N0 NPUPOOHU
HAYKU.

BTopusT BRIPOC KbM 3a/7auara ChIINO € BBIIPOC ChC CBOOOMEH OTroBop. Toi
e OT 00JacT Huonoeuuny cucmemy ¥ € OT YETBBPTO paBHHMIINE HA TpymHOCT (584
TOYKH).

3a J1a moy4ar mbJIeH KPEIUT 3a CBOSI OTTOBOP, YUCHUITUTE TPsIOBa Ja mocoyar
Jpyra npuYrHa, OCBEH Ja/icHaTa B TEKCTa, 3a TOBA M0 KaKbhB HAYMH YHHIIO)KaBaHE-
TO Ha TOPUTE BJIHSE BbPXY MOBHIIIABAHETO HA KOJMYESCTBOTO BHIVIEPOACH THOKCH]T
B armoc(epara. [IpobiaeMbT B 3a7a4ata € sicHO Ae(hUHUPAH U OTTOBOPHT U3HUCKBA
YUEHHKBT J1a KOMOWHHMpA 3HAHUS OT Pa3InIHU 00JacTd (OHOJIIOTHS M XMMUS) Ha
MPUPOIHUTE HAYKH, KAaTO TH MPUIIOKHU B KOHKpeTHA cuTyanus. Heobxoaumo ¢ 1a ce
HaMpaBH BPb3Ka M1y Mporieca GOTOCHHTE3a U HEOOXOIMMUS 3a Hesl BbIJICPOJICH
mnoxcuz (CO,).

Pesynrarute Ha OBATAPCKUTE YUCHHUIIH, TIOJYUYHIIH ITBJICH KPEIUT, Ca:

— PISA 2006 — 24% oT yuyeHUIIUTE B U3CICABAHETO;

—PISA 2009 — 22% oT yueHunure;

—PISA 2012 - 21,55% ot yueHunure.

Pesynrarute 3ama3Bar CTOHHOCTH, KOUTO MMOKA3BaT, Y€ YUCHHUIIUTE HE CE Crpa-
BAT ChC 3a/1a4W OT BUCOKHTE paBHHMIIA OT cKanara Ha PISA, a uMeHHO B yMeHHsATA
U KOMIICTEHTHOCTTA 3a OOSCHEHHE Ha €KEIHEBHHU CHTYaIlMM ChC CPEACTBAaTa Ha
HayKara, U3MOA3BAHETO Ha MO3HAHUSITA TI0 TIPUPOTHH HAYKH B HEMO3HAT KOHTEKCT.

Te3u pe3yaTat Morat aa ce oOsCHST ¢ (akTa, 4ye B yIeOHHTE MPOrPaMH IO
otaenuaute npeameru ot KOO ,,IIpupoatu Hayku U eKooTus (ghuzuxa u acmpo-
HOMUSL, XUMUSL U ONA36AHe HA OKOIHAMA cpedd u Ouono2us u 30pasHo oopasosanie)
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JIUTICBA HAY4YEH MOJXO[ 32 €AUHCTBO U B3aUMOBPB3KH MPU U3YyYaBAaHETO HA OTHE-
HUTE HAYKH, HAPYIIECHU ca MEXAYIPEAMETHUTE BPH3KU U TOBA MPaBU HEBb3MOXK-
HO MPEMNOJaBaHETO Ha MPUPOIHUTE SIBJICHUS U MpolecH B IsuiocT. [lonstusita ce
BBBEXK/IAT TIOCPEICTBOM YUEOHUS MPEIMET uogekvm u npupooama B IV xiac, a B
V u VI knac ce nombiBar ¢hC cXeMa U yCIJIOBHsI 3a MPOTUYAHE Ha mpoiieca GpoTo-
cunTe3a. O0EeMBT U XapaKTepUCTHKHUTE (YCIOBHS 32 MPOTUYAHE, €TAlK U (a3u) Ha
noHsATHeTo (orocuHTe3a ce pazmmupsisa 1o [X knac Bkmtountenno. B VIII kinac ve
Ce pa3mIexKIaT )KU3HEHH MPOIECH IIPU PACTCHUSITA.

Cpasnumenno pagHoMepHOmMo pasnpeoenenue Mexicoy 6epHU U PeUHU 0mMe080-
PU HABAPHO ce ObdiCU HA (hakma, ue yueHuyume, om eOHa Cmpand, 00ope nosHa-
8am ponAma HA pACMEHUAMA 30 NOTbUWAHEMO HA 8b21ePOOHUsSL OUOKCUO U 00pa-
3y6aHemo Ha KUCI0poO, HO Om Opyad, ce 3ampyousasam 0da NPeHecam u npuro#cam
SHAHUEMO CU 30 KOHKPEMHAMA ONUCAHA CUTTYAYUAL.

TpeTusiT BBIPOC KbM 3a/1auaTa € BbIIPOC ¢ u3dupaem otroBop. Toii e ot obnact
Gusuunu cucmemu. TpynHoctta My € oT ieto paBauiie (617 Touku). OT yuyeHHIIUTE
ce M3MCKBA Jia ocouar ¢ ,,Jla“ wiu ,,He* nanu ynorpebara Ha BCEKH OT YETUPUTE
M30pOCHU CHePTUHHU U3TOUYHUKA BOJM JI0 OTJCIISTHETO Ha BHIVICPOJCH TUOKCHU.

3a nosyyaBaHe Ha IThJICH KPEIUT TOYKHU OT YUSHHUIIMTE CE U3UCKBA Ja KOMOMHHU-
par 3HaHus 10 XUMHS (BBIJICBOJOPOAH, TOpeHe), (hr3uKa (1odydyaBaHe HA CHEPI U
B pE3yNTaT Ha AIPEHU PEaKlUU U HAa BHTPEIIHATA CHEPrusl HAa FeOTepPMAlIHU W3-
TOYHUIIH, KOSATO C€ OCBOOOXK/[aBa Ype3 TOILIOOOMEH), JIa OTKPUBAT BPbh3KaTa MEXK-
Iy OTJETHUTE 3HAHUSA, /14 OLEHSIBAT KPUTUYHO KOHKPETHATA CUTYyallUs, Aa TIPABSIT
000CHOBaHU 3aKJIFOUEHUS], KOUTO c€ 0a3upaT Ha aHAJIN3 Ha JIaHHU.

[IpouleHTHT Ha YYECHUIIUTE, AU BEPHU OTTOBOPHU, OCTABA MOCTOSIHEH IIPE3 ro-
JIUHUTE:

— PISA 2006 — 16%;

—PISA 2009 — 15%;

—PISA 2012 - 16,5%.

PesynraruTe OT pemaBaHeTo Ha Ta3M 3a7a4ya B TPUTE U3CIICABAHUS TOTBBPKIA-
BaT M3BOJA, Y OBJITAPCKUTE YUCHUIIM HAMAT 100pe (OpMUpPaHU YMEHUS M KOMIIC-
TEHTHOCT B KOMOMHUPAHETO U MPUIIOKESHUETO Ha MPUIO0OUTUTE MTO3HAHHUS T10 IIPH-
POJHM HAyKH B PEAJIHU CUTYallMU U M3IOJI3BAHETO MM 3a OOSICHEHUE Ha MPOIIECH
U sBIEHUA. [01eMUSIT NPOLEHT TPEIIHU OTTOBOPU MOKa3Ba, Y€ YUCHUIIUTE HE Ca
YCHEIH Jla CBbPXkKAT BCEKU OT U30POCHUTE CHEPTUIHN U3TOYHUIIA C HETOBHUTE Xa-
PaKTEPUCTHUKH, Ja TO OLICHST MPABWIHO OT IVICAHA TOUKAa Ha MEXaHU3Ma, IO KOUTO
ce OTIEeNsl EHEPrus, U Ja OLICHST Jalid TOBA € CBbP3aHO C OTIEISHETO HA BHIVIEPO-
JIeH TUOKCU. Bpb3kara Ha olieHsIBaHaTa KOMIIETEHTHOCT ¢ Y4eOHUTE IPOTpamMu 1o
Guszuxa u acmponomusi B VII kiac € B paMKkuTe Ha W3y4aBaHOTO B Tema ,,ATOMHU
W aTOMHHU siipa‘ ¥ OYakBaH pe3ydTar Ha HUBO pa3Oupane (,,pa3doupa, ue npu je-
JICHETO Ha ypaHa Ce OTJEIIS CHEePTusl, KOSITO CE€ W3IOJI3BA B SPEHUTE PEAKTOPHU ).
Temara ce n3yuyaBa camo Ha KaueCTBEHO HUBO B kpas Ha VII knac. Bpb3ka uma u ¢
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ydeOHara nporpama no gusuxa u acmponomus B VIII knac B paMkuTe Ha u3y4aBa-
HOTO B TéMa ,, JOTNIMHHY MalIMHU" ¥ IOCTUTAHETO Ha OYaKBAaHUTE PE3YNTATH: yue-
HUKBT /12 ,,0lIMCBa AEHCTBUETO Ha JABUraTeIUTE C BbTPEIIHO TOPEHE U CBbP3aHUTE
C TSIX EKOJIOTHYHH Tpobnemu; oueHsiBa Makcumanaus KI1J{ va paznuannute Bugose
TOIJIMHHY MAalllMHU BbB BPb3Ka C TOIUNIMHHOTO 3aMbpCSBAaHE HA OKOJIHATa cpea‘.
CpaBHSBaHETO Ha pa3iIMYHU €HEPruiiHU M3TOYHMIIM 1O OTHOIIEHHWE HA MPUYUHH-
TENUTE Ha 3aMbpcABaHEe HA OKOJHATa cpema OM Moo Ja ce ochbuiecTBsiBa B VII
nnu B VIII knac ype3 mocTurane Ha O4akBaHUS pe3yaTar ot siupo ,,HaOmonenue,
eKCIEpUMEHT U M3Cle[BaHe’, CTaHAapT — ,,y4YeHUKbBT M3M0J3Ba Pa3INYHU H3TOY-
HUIM Ha MHQOpMaNys 3a pa3KpuBaHE Ha CHUIHOCTTA M NPAKTHYECKOTO 3HAUCHHE
Ha MEXaHUYHUTE U TOIUIMHHUTE SBICHUS U ,,yUEHUKBT M3MOJI3BA Pa3IU4YHU U3-
TOYHUIM Ha UH(OpMAaIHKs 3a CBOWCTBATa M MPAKTUYECKOTO 3HAYCHUE Ha SapeHara
eHeprusi‘. @OpMyIHPOBKUTE ca TBHPAE OOLIM M MOTaT Ja Ce WHTEPIPETUPAT 110
pa3iaryeH Ha4YMH.

Heoobpe cmpyxkmypupanume npoepamu no omoernume npeomemu om KOO
10 NPUPOOHU HAYKU U 3AL0ANCCHUTNE 8 MAX CIAHOAPMU €A eOHA OM NpUdUHUmMe
3a cn1abo opmupanama npupoOOHAyUHA PAMOMHOCI Y Oba2apcKume yueHuyu,
KaKmo u HeobXo0uUMOCmma om npuiaeane Ha nooxood Ha NPenoodsane upes pas-
Kpusane na medxncoynpeomemuume 6pwb3ku u mexronozuume. OCBEH TOBa MAJIKHAT
Opolii yacoBe, MPEABUICHU B IPOrPaMUTE, BOJIH CaMoO JI0 MapKupaHe Ha Mpoodiema,
0e3 Bb3MOXKHOCT JIa Ce OT/ACIH BpeMe 3a TUCKYCHSI MJTH J]a Ce TIOCTAaBST TOAXOSIIN
3aJa4M 3a CAaMOCTOSITeNIHA paboTa Ha yUYCHHULUTE.

Mnoeco cneyuanucmu 6 obnacmma Ha 00pA306aAHUEMO CMAMAM, He Nopaou
@yHOamenmannume npoMeHU 8 HAYKAMa YUUIUUHOMo 06pazoeanue no npupooOHu
HayKu mpsaoea 0a npemecmu mexcecmma cu Om usyyasane Ha MmexHoai0cuume Kom
NpUHYUNUMe Ha Haykamd.

VYuuTenure U3M0N3BaT Pa3IMYHH TOAXOAH B YACOBETE MO QPUUKA U ACPOHO-
mus B VIII xnac u oryactu B VII kiac npu u3ydyaBaHETO HAa TEMH, CBbP3aHU C
HM3MEHEHHETO Ha TeMIleparypara Ha 3eMsiTa, IIOOaIHOTO 3aTOIUIHE, OTACISIHETO
Ha BBIJIEPOJIEH AMOKCHJ U M3TOYHMIIUTE Ha BBIVIEPOJEH IuoKcun. IlmanmpaneTo
1 MPOBEXKIAHETO HAa TaKWBA YacOBE MOXE Ja ObJe MHOTO PasHOOOpa3HO W HAMA
€IMHCTBEH BepeH nonaxoA. Yecto, mopaau MHTEPAUCUMILIMHAPHUS XapakTep Ha
BBIIPOCUTE, c€ POPMYIHUPAT TEMH, KOUTO CE€ JaBaT 3a CaMOCTOsTENIHa paboTa Ha
YUEHHLIUTE, KOSITO BKJIIOYBA THPCEHE M MPENCTaBsIHE HA MH(POPMALUS MO TeMara.
TakbB MeTo Ha paboTa nomaaa Ha yueHUnuTe. Upes Hero Te pa3BUBaT YMEHUS 32
pe3oMupane Ha HHPOpMaLHs, IpeAcTaBsHe Ha anTepHaTuBy. pyr monxox e pado-
Ta BbPXY Marepuaiu, OCUTYPEHH OT YUUTeNs, ¢ GopMyIupaHy BBIPOCH, 3a1a4H 32
n3nbeiaHeHne. 1 B qBara ciayvas yueHUIIMTE pa3BUBAT YMEHMsSI 32 HHTEPIPETUPAHE
Ha HHOOPMAIIHUSL, 32 OPraHU3UPAHETO U TPEACTABIHETO 1. [JoOpume npakmuku 00-
Kazeam, ye KAubm KoM KAUeCMEeHOMOo YUUNUUHO 00pa306anue 6 20JsMa CMeneH
€ 6 pvyeme Ha yUUmerns.
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3agavara ,,BekbT HA mJIacTMacaTa® € OT ChAbPIKATEIHU O0NACTH MeXHOI02UU
U Quzuunu cucmemu. 3ajadara ce CbCTOM OT TPH BbIpoca. OeHsBaHUTE KOMIIe-
TEHTHOCTHU Ca U3NO0N36aHe HA HAYYHU (pakmu 3a 00ACHABAHEe HA NPUPOOHU NPOYecu
U 6N1eHUs U HAYYHO ODACHABAHE HA ABTIEHUSL.

Bwnpoc 1 ot 3agauata e ¢ n3dupaeM OTrOBOP OT 00JIAaCT MexXHOAI02UY U € OT YeT-
BBPTO PaBHUIIE HA TPYTHOCT (584 ToukH). 3a Ja Momydar MbJIeH KPEAUT, yUeHH-
mUTe TpsAOBa /1a M3MON3BAT PE3YATATH OT M3MHUTAHKS HA HOB INIACTMACOB MaTepHal
U J1a IPELEeHsT, oTroBapsaiku c ,,Ja* nmu ,,He*, nanu marepuanbT e moxxonsu 3a
n3pabOTBAHETO HA TPU M3JIENHUS, YECTO CPELIaHu B OHTA.

KommnerentHocTTa usnonseane na Hayumu O0OKA3amencmed O3Ha4aBa yUCHH-
LUTE J1a THIKYBaT HayYHU JaHHH, Ja NPaBAT 3aKJIIOUYEHUS U MPEINOoI0KeHus, 1a
JlIoKa3BaT ¥ MOTHUBHpAT 3aKJIIOYEHHUs], 1a TIO3HABAT COLIMATHUTE MOCIIEICTBUS OT Ha-
YYHUTE MOCTHXKEHUSI U TEXHOJIOTMYHOTO Pa3BUTHE, T.€. a UMaT 3HAaHUS 3a Hayka
(Hay4yHM MeTOAM M OOSICHEHUS) U J1a T03HaBaT Celn()UIHUTE HAyYHH TEMH.

3a /1a moyvar IbJIEH KpeIuT TOUKH Ha 3aJadara, OT yUYEeHHUIUTE Ce U3MCKBA Ja
M3II0JI3BAT IaHHU 3a KayecTBaTa Ha MaTepHaJINTE U Jja IPEIBUIAT Bb3MOKHOCTHUTE
3a MPUJIOKEHHE Ha TE3W MaTepuai. 3a MPaBUIHOTO pelllaBaHe Ha 3aa4ara € Heoo-
XOJIMMO YUEHUIIUTE Jla HallpaBAT aHaJIN3 U OlIEHKA Ha KadecTBaTa Ha MaTepualnTe
U B pe3yaTar Ha TOBa Jla HaIllPaBsIT 3aKJIIOYEHNUE.

[IponeHThT Ha yUEHUIIUTE C IBJICH KPEIUT €:

—PISA 2006 — 26%;

—PISA 2009 — 27%;

— PISA 2012 — 30% ot yueHunure, y4acTBajIl B U3CJIEABAHETO, TPELIHH OTIO-
BOpH ca fanu 67% ot yueHunure, a 1,5% He oTroBopsT Ha BBIIpOCA.

ToBa nokasBa, 4ye yUEHHIIUTE HE YMEAT Jia CBbP3BAaT OCHOBHU XapaKTEPUCTHKHU
Ha Marepuaiute ((U3NYHU CBOIMCTBA, YCTOWYMBOCT HAa PAa3lWYHU BB3JCHCTBUS U
OMMacHOCT 3a 3paBeTO) C OCHOBHM M3MCKBAaHUS KbM KauecTBaTa Ha M3JEJUsl, KOUTO
MOrar Jia ce U3padoTIT OT TAX.

Bpb3kara ¢ yueOHUTE IPOrpaMH € KakTo CJIe/Ba:

— Yosexvm u npupooama, V Kiac — Cope]] CTaHAapT ,,0NHCBA BPb3Ka MEXKIY
HSIKOM CBOICTBA Ha BB3IyXa W BOAATa M Bb3MOKHOCTHUTE 3a TsIXHaTa ynorpeda“,
tema 10. , IlpunoxxeHne Ha BemecTBaTa® o4akBaHU pe3yaTarTu ca: ,,JJaBa IpuMepH
3a BEIIeCTBA ChC CBOMCTBA, MMAIIM IOJIIMO 3HAYEHHUE 3a )KUBOTA HAa YOBEKa“, ,,1aBa
MIPUMEPH 3a BEIIECTBA ChC CBOMCTBA, ONACHU 32 YOBEIIKHS KUBOT M 32 YOBELIKOTO
3apaBe’, ,,0MUCBa 3HAYEHUETO Ha BEIlleCTBaTa 3a YOBEUIKaTa JeHHOCT .

— Yosexvm u npupooama, VI xnac — ,,Ha30BaBa BEIIECTBA, KOUTO M3TPaXKAaT
He)XMBaTa Mpupoza‘, ,,0l1cBa BaKHU MPOLECH, KOUTO NMPOTHYAT B MPUPOJATA U B
YOBEIIKaTa MPaKkTHKa™.

— Xumus u onazeane na oxornama cpeda, VII kiac — ouakBaHH pe3ylNTaTH KbM
cranaapr ,,Onpenens Bpb3Kara Mex 1y CBOMCTBaTa Ha BEIlEeCTBaTa U Bb3MOMKHOC-
TUTE 3a TAXHATa yrnorpeda“ ca: ,M3pa3siBa upe3 XMMUYHU (POPMYJH ChCTaBa Ha
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BEILIECTBA, U3MOA3BAHU BbB BCEKUIHEBHATA MPAKTHUKA®, ,,IIIOCTpUpA C MPUMEPU
NPUIOKEHUETO Ha COJIHATA KHUCEIWHA U HaTpueBaTa OCHOBA™, ,,0MHUCBA BPEIHOTO
JICHCTBHE HA XJIOP, XJIOPOBOJIOPOJI, HATPHUEBA OCHOBA, (DPEOHU U BIUSHUETO UM
BBpPXY OKOJIHaTa cpeaa.

— Xumus u onazeane na oxornama cpeda, VIII knac — o4akBaH pe3ynrar KbM
crangapr ,,Onpezens Bpb3KaTa MEKIy CBOMCTBAaTa Ha BEUIECTBATa U Bb3MOMKHOC-
TUTE 32 TSIXHATA yrnoTpeda“ e ,,pa3KkpuBa Bph3KaTa MEXKJly CBOMCTBaTa HA H3YUYCHH-
T€ HEOpPTaHWYHHU BeliecTBa ¢ ynorpedara uM™, OuakBaH pe3ylTar KbM CTaHIAPT
,»OILICHsIBa BXKHU 32 MPAKTUKATa HEOPraHUYHU U OPTaHUYHH BEIIeCTBa“ € ,,lIpo-
ciesiBa 00JaCTUTE HA MPUIIOKEHHE HA HAKOW TUIACTMACH, TCYHH U Ta3000pa3Hu
ropuBa, BIAKHA M Kay4yK'. Makap U 3aJiokeHa KaTo OYaKBaH Pe3yJiTar, Bpb3Kara
MEX/1y CBOWCTBAaTa HA N3yYyaBaHUTE BEUICCTBA U 00JIACTUTE HA TAXHOTO MPUIIOKE-
HUE HE CE pa3KpHuBa B IOCTAaThbUHA CTEIEH Mpel YUeHUIUTe. BeposTHa mpuunHa €
JUIICaTa Ha IOCTAaThYHO BPEME MOPaJH rojieMus 00eM Ha 3aIbJDKUTEITHUS 32 Tpe-
[0/1aBaHE TEOPETUYCH MaTepHal.

Oueguono e 1 9e U3NOoA36aHemo Ha NO3HAHUSL OM PA3IUYHU 00acmu Ha npu-
POOHUME HAVKU U MEXHON02UUMe 3aMPYOHABA NO-20NAMAMA YACm OMm YUeHuyume
U NOKA36a C1AOOCMU U NPONYCKU 8 USNONZ6AHENNO HA MENHCOYNPEeOMEemHUMe 6Pb3KU
6 NPeno0asanemo Ha CceOUCMEAmMa Ha gewjecmeama, Kakmo u JUncama Ha npax-
MUYECKa HACOYEHOCT 8 0OYUeHUemo.

Bwnpoc 2 kbM 3a1auara € ¢ u30upaeM OTroBOp OT 001acT TexHonoruu. Toii e ot
BTOPO paBHHUIIE HA TPYAHOCT (463 TOYKH) U OLICHSBAa KOMIIETCHTHOCTTA HA YYCHH-
LIUTE J]a U3M0I3BaT HAay4YHU (PAaKTH, 32 12 OOSICHSIBAT IPUPOTHH TIPOIICCH U SIBIICHHUSL.
3a Ja moyyvar mbJeH KPEIuT, OT YUYCHUIIUTE C€ U3UCKBA Ja U3MOI3BaT Pe3yaTaTu
OT U3NUTAHUS HA YETUPU IUIACTMACOBU MaTepuaia U 1a IPELeHsT KO OT BUIOBETE
€ MOAXOAAL] 3a U3padOTBaHE HA U3/ICIHE C ONpeesIeHH KauecTBa.

Bepnu otroBopu nasar:

—PISA 2006 — 45% ot yueHunure;

—PISA 2009 — 52% ot yueHunure;

— PISA 2012 — 58%, rpemnu otroBopu aasat 40,8%, neorroBopmwiu — 10,4%
(TO3M MPOLIEHT 3HAYMUTENIHO HaMaisiBa B cpaBHenue ¢ 2009 ).

H3600vm e, ue yueHuyume mpyoHo u3eaudam u CpasHA8am umpopmayus om
mabdauyu, 3a 0a HANPAAm ApeyMeHMupPaH U3600.

YMeHueTo 3a u3BianuaHe Ha nH(OpPMAIKs OT TaONIHIU, TPAPUKH U JIP. CHIIECT-
ByBa KaTO OYaKBaH PE3y/TaT B yUeOHHUTE MPOTrPaMHU, HO € OYCBH/IHA HEJIOCTAThYHA-
Ta pabora B 00yueHHETO 3a (opMHUpaHETO HA Ta3U KOMIIETEHTHOCT.

Bwnpoc 3 kbM 3a1a4aTa € oT 00macT gusuynu cucmemi v € OT YeTBbPTO PaBHH-
e Ha TpyaHocT (604 touku). O1eHsIBa KOMIIETEHTHOCTTA HA YUCHUIIUTE HAYYHO
obsicusgane Ha sAeenus. 3a 1a TIoJIy4yar bJICH KPeAUT Ha BhIIPOCa, OT YUYCHUIIUTE
C€ M3UCKBA Ja HAMpPaBsIT CPABHEHUE HA IUIBTHOCTTA HA TBHPIO BEIIECTBO (ILJIacT-
Maca) ¢ IUTBTHOCTTA Ha PA3IMYHU TEYHOCTU U Ja MOCOYaT AaJId Mapyuero IJIacT-
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Maca IIe U3ILTyBa, WY 1Ie oThHEe. EAHa U chllla mocie10BaTeIHOCT OT JEHCTBUS
TpsiOBa Ja Ce MPUIIOKU JIBA ITBTH — JIAJICHU Ca JBE IJIACTMACHU C Pa3JIM4HU TUTIBHT-
HocTH. CHTyalusTa € SICHO ONKCaHa, IAHHUTE 33 ITbTHOCTUTE UMAT €HA U ChIla
MepHa enuHuna (r/cM®) U ca fajeHu B TabauueH Bua. He ce Hamarar npecMsaTaHus.
OTroBopbT TPsiOBa Jia ce OTOEIEKH 10 OIPE/ISIICH HaYkH (J1a Ce MOCTaBU 3HAK ,,+*
WIH ,,-*) B KJICTKH OT TabiuIara.

3a J1a moyTydaT mbJICH KPEAUT Ha BhIIPOCA, OT YYCHUIIUTE CE U3MCKBA Ja Hampa-
BAT CPaBHCHHE HA JAaHHH 3a KAaueCTBaTa Ha BEIECTBATa W Jla HATPABAT OIICHKA.
YueHuruTe camu TpsiOBa J1a Ch3/AaqaT MOJIEN 3a CPAaBHEHHUE M Jia TO IpeHecaT B
KOHKpETHATa peajiHa CUTYaIusl.

Bepnu otroBopu jagar:

— PISA 2006 — 23% oT yueHUIuUTE;

— PISA 2009 — 25% oT yuyeHuUIure;

—PISA 2012 — 33% , rpewnu otroBopu ca ganu 48,7% ot yuenuuurte, a 17,1%
ca OCTaBHJIU BBIIpOCca 0e3 OTTOBOP.

B 3agavara e npeyicraBeHa KilacCHUeCKa CUTYaIlusl, KOSTO CE Pa3IiIek 1a U KOMEH-
TUpa B 4acoBeTe 1o ¢usuxa u acmponomus B VIII kiac u B 4acoBete Mo yvogexvm
u npupooama B VI knac npu u3ydyaBaHe Ha riaBaHe Ha tenara. [lo npeamera yo-
sexvm u npupooama B VI xiac B pe3yaTar Ha n3ydaBaHOTO B Tema ,,CHiH U Ha-
nsirane” ot vact | ,,du3nynHu sBIeHus ce o4akBa YYSHHUKBT J]a yMee 11 ,,i3MepBa
IUTBTHOCTTA HA TEYHO M TBHPJO TSUIO* M [ ,,00CHSBa KaueCTBEHO IUIABAHETO U
MOTHBAHETO Ha TejaTa.

B yue6na nporpama o ¢usuxa u acmporomus B VIII knac e 3anoxen cranaapt
YYEHUKBT JIa ,,005ICHIBA [IaBAHETO U MTOTHBAHETO HA TeJara™ U B pAMKUTE Ha TeMa
,MexaHHKa Ha TEeYHOCTH U ra30Be’ € OYaKBa YYCHHUKHT 1A ,,(hopMyIIHpa U Ipujara
3aKoHa Ha Apxumen .

Pesynmamume nedsycmucieno noxazeam Jqunca uiu HeOOCMAamvyHO Popmu-
PAHU YMEHUs 3a C8bP36AHE HA XAPAKMEPUCMUKA HA 8eujecmeo (Heecoeama nivm-
HOCM), KOHKPEMHO CE0UCME0 (U3NLYE8AHE ULU NOMBEAHE) U NOBEOCHUENO MY 8 KOH-
KpemHa peaina cumyayus.

[TonsiTusATa, KOUTO Ca B OCHOBAaTa HA OTTOBOPUTE U HA TPUTE BBIPOCA, CE yC-
BOSIBAT W 3aTBBPKJABaT IIABHO Ype3 eKCIepUMEHTHpaHe. EKcrieprMeHTaHUAT
MOJIX0J], KOWTO Ce Mpuiiara Ipyu U3y4aBaHETO Ha BEIMYMHATA TUITbTHOCT, SIBJICHUETO
IUTaBaHE U 3aKOHA Ha ApPXHMMeE]], CE M3I0JI3Ba IIIMPOKO OT YUUTEIIUTE U C€ Bh3IPHU-
ema J1o0pe ot yueHunure. [IpunaraneTo Ha TO3M MOAXO] MO3BOJIsABA J1a ce (opMy-
JIUPAT BBIIPOCHU U JIa C€ Ch3/1aBaT CUTYAI[UH, IPH KOUTO CE M3UCKBAT PA3ChKICHHUE
OT yYCHUIIUTE, YCTAHOBSIBAHE HA TPUYMHHO-CIICIICTBEHN BPBH3KH U Pa3BUBAHE Ha
JIOTUYECKOTO MHCIeHE. EXCriepuMeHTHTE, KOUTO YUSHUIIMTE U3BBPIIBAT, Pa3BUBAT
MPAKTHYECKUTE UM YMEHUsI, HAOIIOAATEITHOCT, KOHIICHTPALIUS U JIp.

He e 3a npenebpezsane u haxmovm, ue ¢ MHO20 ObA2APCKU YUUAUWLA TUNCEATN
VCII0BUSL 34 OCHUECTNBABAHE HA TAOOPAOPHA U eKCHEPUMEHMATHA paboma 6 Y-
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Jauwge, koemo 3ampy()H;16a yuumenume, owemsAaed yvenuyume U npasu He6b3MONCHO
gbopMupaHemo HA KOMNEMEHMHOCT 3d Cb30dB8aHe HA MOOENU 3d CpABHEHUE U OYEHKA
U NPEeHAacAHemo UM 6 pedjinusl sicueom, a UMEeHHO npupoOOHayuHa cpamommHocm.

3anada ,,CITpbHYEBHU MAHEJIH € OT ChAbpiKaTelHA o0nacT 3ems u Kocmoc u ce
ChCTOM OT TPH BBIIPOCA C U30UpaeM OTrOBOP.

Bwrpoc 1 ot 3agauara oueHsBa KOMIIETEHTHOCTTA HAYUHO 00SICHABAHE HA AGNEHUe,
a BBIPOCH 2 U 3 OLICHSBAT KOMIIETEHTHOCTTA 32 PA3NO3HABAHe HA HaAY4eH Npooem.

Brmpoc 1 e ot Bropo paBuuiie (410 Toukn). OT yueHMIIUTE C€ U3HUCKBA J1a U3-
OJI3BAT JAMPEKTHO JajieHa WH(pOpMAIHMITa OT TeKCT W JaHHU OT rpaduka, 3a ja
OTTOBOPST HA BBIIPOC.

[Ibnen xpenut momyyanar:

— PISA 2006 — 64% ot yueHunure;

—PISA 2009 — 61% ot yueHunure;

— PISA 2012 — 63,4%, rpewmnu otroBopu aasat 24,7% ot ydyenuuure, a 8,2%
HE OTTOBOPST Ha BHIIPOCA.

Pesynmamue noxaseam nocmosuHocm 6 nocmudiceHusma Ha Ovieapckume yue-
HUYU 8 CNPABAHEMO UM CbC 3a0adume om 6mopo pasuuuje om cxarama na PISA,
mam, Ke0emo pabomsam 6 NOIHAM KOHMEKCH U Ce USUCKBA eNeMEeHMAPHO MbJK)-
6aHe HA cumyayuama uiu no3Hasane Ha npupoonume npoyecu u seienus. He e 3a
npereOpersane U GakThT, 4e 11% OT yUeHUIIUTE He yMEsT Jla U3BIUYaT HHPopMa-
LUS OT TEKCT.

Bwnpoc 2 e ot Tpeto paBHHILIE (455 TOYKM) U IPOBEPSIBA KOMNEMEHMHOCMINA
3a pasnosHasane Ha npoodoem, KOUmo modce 0a ce peuiy no Hayiex noim.

OT y4yeHHIIUTE C€ M3HCKBA J1a OTroBopsAT c ,,Ja“ wnu ,,He* Ha nBa BwIpoca,
CBBP3aHU C MHCTAIHUPAHETO U HM3IOJ3BAHETO HA CIIbHUYCBU MAHENU. Y UCHUIIUTE
TpsiOBa Ja MPECHAT Jalld OTTOBOP HA TE€3U BBIPOCH MOXKE Ja CE MOJIY4YH 4pe3
Hay4YHU €KCIICPUMEHTH.

[Ibnen kpenut momayyanar:

— PISA 2006 — 49% ot yueHunure;

—PISA 2009 — 44% ot yueHuuure;

—PISA 2012 — 51,9%, rpemnu otroBopu nasat 42,3%, a 2,3% He OTTOBOPST Ha
BBIIpOCA.

BucokusT mpoLeHT rpeliHu OTTOBOPH MOKAa3Ba, Y€ YUCHULIUTE HE Pa3lI03HABAT
BBIIPOCH, YUUTO OTTOBOPU MOTAT Ja CE ThPCAT Upe3 HAyUeH CKCIICPUMEHT.

Bwnpoc 3 ot 3amayara e ot Tpero paBHuie (525 toukn). ChabpikaTenHara 00-
JIACT € Hay4yHO u3cieaBaHe. OT YUCHUIIUTE CE€ M3UCKBA Ja OTTOBOPAT ¢ ,,Jla“ nimn
,»He Ha Tpy TOABBIIPOCA, CBbP3aHH C MOJI3U OT yrnoTpedara Ha HOBU CHEPTUHHU
u3TouHunu. O4aKBa ce Te Ja pa3rpaHuyar KOU OT NaJCHUTE TPU MPEAU3BUKATEI-
CTBa Ca HAyYHW MPOOIEMHU U KOE/KOU NPEAN3BUKATEIICTBA HE ca Hay4eH, a Apyr (B
CJTy4asi UKOHOMUYECKH) TPOOIIeM.
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[Ipnen kpeauT noayyaBar:

— PISA 2006 — 34% ot yueHuuuTe;

— PISA 2009 — 34% ot yueHuUuTe;

— PISA 2012 — 34%, rpemnu otroBopu nasatr 60,2%, a 1,8% He oTroBopsAT Ha
BBIIPOCA.

3arpyIHEHHETO HA YYCHHUITUTE Ja TI0COYaT KaTo ChIIECTBYBAIIl MpoliieMa ¢ yBe-
JIMYaBaHe Ha JIOOMBA Ha EIEKTPOCHEPTHUs, MPOU3BEKIAHA OT CIIbHUCBUTE MMAHEIH
IIPU OTPAHUYEHO KOJIUYECTBO CI'IbHUYEBA CBETIMHA, C€ IBJKM HA HEMO3HABaHE HA
0COOCHOCTUTE Ha MPOU3BOJICTBEHATA TEXHOJIOTUS M MaTEePHAIUTE, U3TIOI3BaHH 32
CI'bHUEBH ITaHEIIH.

B pamkuTe Ha yueOHaTa mporpama mo (usuxa u acmporHomus 3a Te3U BbIIPOCH
ca otnenenu 1 — 2 yueOnu vaca B X kiac mpu u3y4yaBaHe Ha CBOWCTBATa M MPH-
JIOKEHUSATA Ha MOIYIPOBOAHUKOBUTE Marepuain. pyr BbIpoc, KOUTO 3aTpyAHsIBa
YUYCHUIIUTE U ,,[I0eMa‘* 3HAYUTEIICH MPOLEHT OT TPEIIHUTE OTTOBOPH, € HEYMEHUETO
Jla Ce pa3rpaHuyM MpoOeM, KOUTO MOXe Ja ObJie pa3pelleH OT YUYCHHUTE, 3aHuMa-
BalllM C€ C TOJ00psIBaHE Ha M3MOI3BAHETO HA CITBHYCBU MAHEIH, U UKOHOMUYECKU
po0JIeM, KOWTO € Pe3y/ITaT/CIe[CTBIE OT U3MO0I3BAaHETO Ha TAKUBA MaHed. bimso
27% OT y4eHUIUTEe He pa3li03HABAT HAYYHUS ITPOOIEM, ITOPOANI UKOHOMHUYECKUTE
IIOCJICACTBHS, B KOHTEKCTA Ha 3ajaJaTa.

B yueOnute nporpamu no ¢usuxa u acmpornomus B VIII x1ac B mo-mmpox KoH-
TEKCT Ha M3MOJI3BaHE Ha CIIbHYEBATa C€HEPrus, KaTo MOMBIHEHUE U Pa3lIupECHUE
Ha M3y4aBaHOTO B TeMa ,,[OIUIMHHM MAIIMHU', C€ OYaKBa YUCHHUKBT JAa ,,0MHUCBA
JIEUCTBUETO HA ABUTATEINTE C BHTPEUIHO TOPEHE U CBHP3AHUTE C TAX CKOJOTUUHU
npobnemu, na oneHsBa Mmakcumanaus KI1J] Ha paznuuHuTe BUIOBE TOTUIMHHYU Ma-
IIMHU BbB BPB3Ka C TOIUIMHHOTO 3aMbPCSABAHE HAa OKOJIHATA cpena‘.

CpaBHIBaHETO HA PA3IMYHU CHEPTUMHU U3TOYHUIM MO OTHOIICHHUE Ha MPUYHU-
HUTEIIMTE HA 3aMbPCSIBAHE HA OKOJTHATA cpesia Ou Moo Jia ce ochinecTsiBa B VIII
KJIaC 4pe3 MOCTUTaHe Ha OYaKBaHUsS Pe3ysTaTr OT sapo ,,HabOmronenwe, ekcriepu-
MEHT U U3CcJeNBaHe’ U CTaHAapT — ,,VICHUKBT U3MOI3BA PA3TUYHU U3TOUHUIIU HA
uH(popMaIHs 332 pa3KpUBaHE Ha CHIIHOCTTA M MPAKTUICCKOTO 3HAYCHUE HA MeXa-
HUYHUTE ¥ TOIUNIMHHUTE SIBJIICHUS ‘.

B yueOnara nporpama no ¢pusuxa u acmporomus B 1X Kjac B paMKHUTE Ha
OYaKBaHMs Pe3yaTaT OT PO ,,EIEeKTprUecTBO U MAaTHETU3BM ™ YUCHUKBT TPsO-
Ba Ja ,,0MMCBa KAY€CTBEHO OCHOBHU E€JICKTPUYHU CBONCTBA HA MOJIYNPOBOIHU-
UUTE U TAXHOTO mpuioxeHue*. B IX knac B paMKUTe Ha OYaKBaHUS pe3yaTatT
oT sA1po ,,HaOnroneHre, eKCIEPUMEHT M U3CJICIBaHE  CE OYaKBa ,,yUCHHUKBT J1a
W3T0J13Ba Pa3IuYHU U3TOUYHUIIM HAa HH(OpMaIus 3a ,,peliaBaHe Ha Ka4eCTBEHU
3a1aun’ U ,,ipuiaraHe Ha QU3WYHU MOJIeNIH B To3HATH cutyanuu’. U tyk dop-
MYJIUPOBKUTE ca OOIIH U 1aBaT Bb3MOXKHOCT J1a C€ MHTEPIPETUPAT 0 Pa3InyeH
HayuH. bu MoTI10 12 ce Mpeanoaoku, e 3a rojisiMa 4acT OT YUYUTEIUTE U YUYCHH-
LUTE BHIIPOCHUTE 3a CIBHUECBUTE MAHEIU HE Ca CPEJ Pa3IIIeKIaAHUTE.
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OOMKHOBEHO B YUWJIHIIE 33 U3yYyaBaHEe Ha BHIPOCHUTE, CBbP3aHU C M3I0NI3-
BaHETO Ha EHEprHsiTa OT CIBHIETO, 0COOCHOCTHTE Ha CIBHYEBUTE MaHEIU,
MpeauMcTBaTa, HEJOCTAThIIUTE U OTPAHUYEHUATA UM, YECTO CE€ MOCTaBAT 3a-
Jlaud 32 caMOCTOsATeNHa paboTa — KaKTo 3a ThpCeHE U MpeacTaBsiHe Ha HHPOP-
Manus, Taka u noja opmara Ha paboTa ¢ MaTepuain, HOATOTBEHH OT Mpenoaa-
Baress. ToBa ynecHsBa yYeHULIIUTE IPU YCBOSIBAHETO HA YMEHHUsI 32 U3BIUYAHE
¥ 10160p Ha HH(POPMALUS U TPEACTABSIHETO I MPeJ ChyYCHUIMUTE U CIIOMara
3a popmupaHe Ha yMEeHHS 3a U3MOI3BaHE HA Ta3u HHGOpMAIKS 32 HAyIHO 0051-
CHsIBaHE Ha SIBJICHUE U Pa3l03HaBaHe Ha MPOOJIEeM.

Toit kato B yueOHaTa nmporpama no ¢usuka u acmpoHomus HsIMa OTACIHO
000co0eHM TeMH 3a cl'bHUYEBaTa CHEPrus, T€3H BBIIPOCH BUHATH CE pasriieik-
JaT B KOHTEKCTA Ha alTEpPHATUBHHUTE €KOJOTUYHU U3TOYHHUIIM HA EHEPTHs, BU-
JIOBETE HEU34YepraeMH U3TOYHUIIM Ha €HEeprus WM KaTo 4acT OT MPHIJIOKEHU-
€TO Ha MOJIyIPOBOAHUKOBUTE MaTepuanu. CiielcTBHE OT TOBA € HEJOCTAThUHO
BHCOKaTa CTENEH Ha 3abJIO0OYEHOCT M M3UEpHaTEIHOCT Ha pa3riekIaHe Ha
BBIIPOCHTE.

3a YYEeHHIIH C O-U3Pa3eHU TEXHUUYECKH HaKJIOHHOCTH MM YUYEHUIIU OT IPO-
(hecroHaIHN TUMHA3UU YYUTEINUTE TIOCTAaBSIT HHANBUYaJIHU 3a]]a4M 32 U3CIe/I-
BaHE Ha J0OMBa Ha EIEKTPOCHEPTHs Ha CIbHUEB naHen. Paborara Ha cibHYEB
MaHeJ MOXe J1a ce IEMOHCTPHUpa Mpej Kiaca U CbBMECTHO /1a ce OOCHAIT ak-
TOPH, KOUTO OMXa MOBIHSIM BBPXY KOJIMYECTBOTO Ha MOJydeHAaTa eJIeKTpoe-
Heprus. Te3u nmonxoau B yueOHaTa paboTa ca CBbP3aHH C MOCTUTAHETO Ha OYaK-
BaHUTE Pe3yATaTH OT SAPO ,,Habmtonenue, eKCriepuMeHT U U3CIIeBaHe .

3anayara ,,OCTPOBBT HA MUHIBHHUTE € ChCTAaBEHA OT YETUPU BBHIPOCA
— ZBa ¢ u30MpaeM OTrOBOP U JIBa CbC CBOOOEH 0TTOBOP. OIEeHIBAHUTE KOMIIE-
TEHTHOCTH Ca: U3NO0A36AHE HA HAYYHU (Pakmu 3a 005CHABAHE, HAYHUHO OOSCHS-
8aHe Ha AGJleHUs. U PA3NO3HABAHE HA HAYYeH npooiem.

Bbrnpocure ca oT chabpKaTelHa 00JaCT OUONO2UYHU CUCHeMU — HAYYHO
00SICHEHHE ¥ HAyYHO U3CJICABaHE.

Bbnpoc 1 ot 3amayara e ¢ uzdbupaem orroBop. O1ieHsIBa € KOMIIETEHTHOCT-
Ta 3a U3NO0N36AHE HA HAYYHU hakmu 3a 00sacHA6aHe. TPYIHOCTTAa MYy ChOTBET-
CTBa Ha YETBBHPTO paBHUIIE (576 TOUKH).

OT y4eHUIIUTE Ce U3UCKBA J1a n30epaT BEepHHS OTTOBOP OT YCTHPH Bh3MOXK-
HOCTH, IPELECHABAUKU KOE € BIPHOTO 3aKJIIOUCHUE 32 PA3MOI0KEHUETO HA THE3-
Jla Ha TIMHTBUHHU, 32 JIa € YCICNIHO Pa3MHOXaBaHETO WM. 3a Jla u3depar mnpa-
BIUIHUSI OTTOBOP, YUCHUIIUTE TPsIOBa J1a U3MOJI3BAT HHPOPMAIIUATA B TEKCTA U
OT IPHJIOKEHATa TabJIUIIa U Ja HANIPaBSIT apryMEHTUPAHO 3aKIIOUCHHE.

[Ibnen kpenut momyyanar:

— PISA 2006 — 29%;

— PISA 2009 — 31%;
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—PISA 2012 — 34,3% ot y4yenunure; rpemsu otroopu aasar 61,4% ot yueHu-
uute; 4,3% OT yueHHIIMTE HE OTTOBOPST Ha BBIIPOCA.

Pesynmamume ca noxazamennu 3a mosa, e 6ce owje 201IM NpoyeHm om ov.-
eapckume yyeHuyu ce 3ampyonseam 0a c1ed8am 102U4ecKu cxemu u 0a OmKpo-
A6aM CoUECMBEHU OM HECLUECMEEHI OAHHU, HeOOX0OUMU 3d 3aKII0YeHUe/U3600/
nPeOnonoNCeHUe.

Bwnpoc 2 e ¢ u3bupaem otroBop. OueHsBaT ce KOMIIETEHTHOCTTA 3a HAVYHO
obscusgane Ha npupooru npoyecu u Aénenus. CbOTBETCTBA Ha YETBHPTO PABHUILE
Ha TpyaHOCT (592 Toukn). OT y4eHUIIUTE CE 3MCKBA Ja OOSICHAT HaMaJsIBAHETO Ha
Oposi Ha TMHI'BHHUTE 33 IOCOYEH NEPUOJ Bb3 OCHOBA Ha MH(OpMaLusITa OT TEKCTa
Ha 3aJa4yara.

[Ipnen KpeauT noxy4JaBar:

—PISA 2006 — 37% oT yuyeHMLUTE, y4aCTBAIN B U3CJIEIBAHETO;

—PISA 2009 — 37% oT yueHuLUTE, Yy4aCTBATIH B U3CJICIBAHETO;

— PISA 2012 — 35,5% , rpemnu otroBopu aasat 35,2%, a 26,6% He ca ganu
OTTOBOP.

Pesynrarute B TpuTe M3cieaBaHUsA OCTaBaT MOYTH HENPOMEHEHH IPE3 TO/U-
HUTE U NIOKa3Bar ciado GopMupaHaTa NPUPOJOHAYIHA IPAMOTHOCT Ha YUCHHIIH-
T€ ¥ HEJOCTAaThuHO 100pe GopMUpaHU yMEHHUSI U KOMIIETEHTHOCTH, KOUTO A3 UM
MO3BOJISIT /14 CE€ CHPABST ChC 3a7auyuTe HaJ TPETO paBHUILE OT ckanaTta Ha PISA.
[To-ronsamMara yacT OT yUYEHUIMTE CE 3aTPYAHABAT Ja OOSCHAT MpUYHMHATA 3a Ja-
JIEHO fABJIEHHE — B CJIy4as HApaCTBAHETO Ha HACEJIEHUETO, KOETO MPOMEHS KU3-
HeHara cpeia Ha MMHI'BUHHUTE U BIIUsE HAa OpOs UM, a ChIIO TOJIKOBA IOJIIMa YacT,
JIaJIH TPeLIeH OTTOBOP, IOPHU Ca C€ HACOYMIIU KbM (aKTH, KOUTO HAMAT BPB3Ka C
MOCTaBEHHU BBIIPOC.

Bwnpoc 3 kbM 3agadata e cbC cBOOOAEH oTroBop. OueHsBa ce Komnemenm-
HOCMMA 3a U3NOA36aHe HA HAYYHU pakmu 3a 00SCHAGAHE HA NPUPOOHU NPOYeCcU U
sA61eHuss U € OT MEeTO PaBHUILE HA TPYAHOCT (653 TOUKM).

OT y4eHHIIUTE ce€ M3HMCKBa J]a OTTOBOPSAT U Jja ce 000CHOBAT AajH JaHHHUTE OT
TabaMLa ca JOCTaThYHM, 3a Ja Ce HAalpaBH 0OOCHOBAH M3BOJ. 3a MOJlyyaBaHE Ha
'BJICH KPEAUT YUSHUIUTE TPSAOBa a aHANM3UpaT AageHara nHpopManus (1aJeHu
ca OpoAT Ha CHECEHMTE siIa U Ha OLEJIETUTE MAJIKH 32 JBE TOAUHM) H Ja ycTa-
HOBST, Y€ ca UM HEOOXOAMMH TMOBEYE JaHHH, 3a J1a HapaBsT 3aKkiIoueHue (3a mo-
JIBITBT TIEPUOJ] WIIM 32 MPOMSHA B YCJIOBHUATAa Ha OCTPOBA). 3ajauara € Ha BUCOKO
MO3HABATEJIHO PABHUILIE M U3UCKBA Ja Ce HAIPaBH 3aKII0YCHUE ITPHU HEJOCTaThbuHa
UHpOpMAaIHSL.

[Tpnen KpeauT noxy4JaBar:

— PISA 2006 — 25% oT yueHuuure;

— PISA 2009 — 24% ot yyeHMLINUTE, y4aCTBAIN B U3CJIEIBAHETO;

— PISA 2012 — 18%, rpemnu orroBopu nasat 49%, a 29% oT ydeHHLUTE HE
OTrOBapsIT Ha BBIIpOCA.
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[To-ronsimara yact oT OBJITAPCKUTE YUYCHHIIM HE CE CIIPABST C OLICHKATa Ha Ha-
JIMYHATa MHPOPMALIKS OT IVISHA TOYKA HAa HeWHATa ITBJIHOTA M M3UEPIIaTeIHOCT U
HE MOrarT Ja B3eMar pelIeHUe 3a MOJKPena Wil He Ha U3BO/A, KOWTO € HalpaBeH.
Hemanbk € ¥ MpoLeHThT HA YYCHHUIIUTE, KOUTO HE Ca JIaji OTTOBOP Ha 3aj1a4ara.

[IpaBu BneuaTieHWE CHUXKABAHETO HA PE3yATATUTE HA yUeHUUUTE. Te3u pe3yn-
mamu nOMewbPHCOABAM HANPABEHUS 8eue U3600, Ye YUeHUyume Himam ooope gop-
MUPAHU YMEHUs U KOMNEMEeHMHOCIU 3a AHAU3 HA OAHHU, ONpeoeiaHe Ha OCHOGHU
Xapaxmepucmuxu u OyenKa Ha pe3yamamume, 3a 0a ce Hanpasu 0OOCHOBAH U3600.
Hanaea ce uz600vm, ue e neobxoouma yenrenacouena paboma 6 uacogeme no npu-
POOHU HAYKU U peuiasane Ha 3a0adu, noonomazawu Gopmupanemo Ha ymeHus u
KOMNemeHmHoCm 3a aHanu3, CUHMe3 U OYeHKa.

Brrpoc 4 xbM 3a1a4ara e ¢ u3dbupaem oTroBop. OleHsIBa C& KOMIIETEHTHOCTTA
3a pasznosnaeane Ha Hayuen npoodonem. TPymHOCTTa My € OT BTOpO paBHUIle (461
TOYKH) OT CKaJjara.

OT yueHUIIMTE ce M3KMCKBA J1a M30epar CIUCHK C KIFOYOBU JyMH, KOUTO € Hal-
MTOJIXOJIAIIL 32 ThPCEHE Ha MH(popMaIus B OMOINOTEeKA WK UHTEPHET.

[IbeH kpenuT mosryvaBar:

— PISA 2006 — 57% Obarapckute y4eHUIIH;

— PISA 2009 — 56% ot yueHunure;

—PISA 2012 — 58%, rpemnu orroBopu nasat 35% ot yuenuuure, a 3,7% He ca
OTTOBOPWJIM Ha BBIPOCA.

Bwnpocure HsiMar mpsika Bpb3Ka ¢ yUeOHHUTE MPOTPaMU 0 (u3uKa U acmpoHO-
mus. OT yUSHHLIUTE CE€ 04aKBa Jla M3MOJI3BAT OOIINTE CH MO3HAHUS 32 0COOEHOCTUTE
HA HAyYHHTE U3CJIC/IBAHUS U TIOIXO/IUTE, KOUTO CE U3MOJI3BaT. YMeHus, (POPMUPAHU B
MPaKTUYECKU YIPayKHEHUS TI0 Pu3uKa u acmporomiis, buxa oKazajy rojisiMa oMOLI —
HaIrpuMep, Koraro TpsioBa Jia ce ChoOpa3sT OTTOBOPHTE Ha BBIPOC | wiu BeIpoC 3.

B obyuenuemo no npupoouu HayKu HAMA 3A7109CEHA Yel 0d cnomazd uiu noo-
20M@s yyeHuyume 0a movpcam uHGOpMayus no Kioioa 0ymda, MHO20 8AICHO YMe-
Hue 6 ungopmayuonnus XXI gex.

Benuku 3a1a4m U3MCKBAT 3HAHUS 32 OCHOBHUTE )KU3HEHHU TPOIIECH (B YaCTHOCT
Ha MIMHTBUHUTE). 3HAHUSITA Ca 3AJI0KEHU B wosekvm u npupodama B IV knac, Haj-
rpaxaar ce u ce KoHkpetusupar B V kiac. B rema ,,Knac Iltunu‘ B VIII knac ce
pasmiexkaar OMOJIOrMYHU 0COOSHOCTH Ha MMHIBUHUTE, HO JIMIICBAT MOJAPOOHU Xa-
PaKTEPUCTUKU. AHTPONIOTCHHH (aKTOPH Ce PA3IICKAAT B YOGEKbNL U NPUpoOama
B VI ki1ac, a OCHOBHOTO | 3aJIbJIOOYCHO n3y4aBaHe € B IX kiac (exonorwust). 28,4%
OT YYCHUIIMTE HE ca PabOTHIIH IO BBIPOCH 3 U 4.

3anaua ,,3eJleHu MapKoBe™ ce ChCTOU OT TPHU BBIIPOCA, KaTo JiBa ca ¢ u3du-
paeM OTrOBOp M €IUH — ChC CBOOOACH OTroBop. OleHsIBaHATa KOMIIETCHTHOCT €
PasnosHasame Ha Hayuer npobiem. BuupocuTe ca oT 00NIACT HAYHHO U3CIed8aHe
(o3HaHuWe 3a HAayKaTa).
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Bwnpoc 1 xbpM 3agadara € ¢ u3dupaeM OTrOBOP U € OT MBPBO (HAH-HUCKOTO)
paBHuLIe Ha TPyAHOCT (351 Toukwn). BEOpochT M3KCKBa yUYeHUIIUTE J1a [TOCOYar ¢
»HAA“ mm ,,HE® MecTara, OT KOUTO rpaJuHap MOXKe Ja Hamepu HH(OpMaLus KaK
Jla TIOIIbpKa TpeBaTa CBEXa U 3€JIeHa.

[Ipnen kpeauT noy4aBar:

— PISA 2006 — 71% ot ObArapcKkuTe yUeHHIIH;

— PISA 2009 — 67% ot ObArapcKuTe y4eHHIIH;

—PISA 2012 — 71%, rpeurnu otroBopu gasar 26,1%.

3a 12 OTroBOPSAT Ha BBIPOCH 2 1 3, yueHUIMTe TpsiOBa a n3non3Bar uHdopma-
LU OT ONUCAH EKCIIEPUMEHT.

Brnpoc 2 e ¢ u3bupaem oTTOBOp U € OT BTOPO paBHULIE Ha TpyAHOCT (470
TOYKH). 3a Aa MoxyyaT MbJIeH KPEeAUT TOYKH, YUCHUIUTE TPsIOBa 1a mocodar
npobiema, KOWTO € M3ciaeBaH HAyyHO C ONMUCAaHHS eKCliepuMeHT. Te TpsOBa
Ja oyenam omeogopume om 2leoHa moyka Ha npobiremume/3adavume, KOu-
mo ce pewasam ¢ HAy4HU eKcnepumermu, U OTTOBOPUTE, KOUTO MOraT Ja ce
rnojydar.

[TpneH KpeauT ca Moay4YriIn ObIrapCKUTe YUYSCHHUIU, KAaKTO ClIe/Ba:

—PISA 2006 — 46%;

—PISA 2009 — 43%;

— PISA 2012 — 43%, rpeurau otroBopu — 45,5%, u 8,9% He ca nanu oTroBop.
3a 21,3% OT OTroBOpHIIMTE TPELIHO HAK-NIPAaBAONOA0OEH € OTTOBOPBT KAKBO KO-
JMYECTBO TOpP € HEOOXOAMMO, a He KO OT TPHUTE BHJA TOp MOJOOpsiBa TpeBaTa B
Hal-roJIsIMa CTEIEH.

Bwnpoc 3 kbpM 3aga4ara € ¢bc CBOOOAEH OTIOBOP U € OT YeTBBPTO PaBHUILE Ha
TpyaHocT (592 Touku). 3a qa moayyar IbJeH KPenuT, OT YUSHHUIIUTE Ce OUaKBa Jaa
pa3dupar IpaBUIIHO CHIHOCTTA HA €MH HAy4eH eKCIIEPUMEHT U Ha KOHTPOJIHpa-
HETO Ha MPOMEHJIMBUTE (aKTOpH. 3a Jia TOJIydar II'bJIeH KPEAUT, OT YUYCHUIIUTE Ce
OYaKBa J]a OTTOBOPSIT, 4e 00padoTKaTa Ha MovBaTa ce MOBTaps Ha Pa3iudyHU MecTa
B pELIETKATA, 32 /1a C€ OTYETAT Pa3IMKH, CBbP3aHU ChC ChCTaBa Ha MOYBATa U yCJIO-
BuUsTa (CI'BHIIE, CSIHKA U AP.).

[IbneH KpenuT ca MmomyyriIn:

— PISA 2006 — 17% oT ObArapckuTe y4eHHIH, rpetiHd otroBopu 31% u HeoT-
roopuin 52%;

—PISA 2009 — 17% ot yuenuuuTte, rpetau orropopu 32%, HeotroBopuiu 45%;

—PISA 2012 — 18,5%, rpemnu otroBopu 37% u Heotrosopuiu 41,5%.

[Toutn monoBHHATa OT YYEHUIIUTE HE pa3doupar He0oOXOAUMOCTTa OT KOHTPOJIH-
paHe Ha yCJIOBUSATA, IPU KOUTO C€ IJIaHWpa 1 MPOBEXK/Ia HaydeH eKCIIEpUMEHT U ce
(bopMmynHpar 3aKiI04eHHsI Bb3 OCHOBA Ha MOJIYyYEHHUTE pe3ynTard. B Te3u ciyuan
HE MOXKE J]a CE MIOCOYHM MpsiKa BPb3Ka ChC ChABPKAHUETO HA y4eOHHUTE MPOTpaMu
10 u3UKA U ACTMPOHOMUSL, & C HHTETPATHUTE UM TIO3HAHMS 110 IPUPOTHH HAYKU.
OvyakBa ce y4eHUIIUTE A2 IPEeHacsT 3HaHU 32 TNIAHUpaHe U MMPOBEKAAHE Ha eKCIIe-
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PUMEHT, KOUTo OM TpsiOBaJIO Jja ca yCBOMIIM B IPEAXOJHH TOJUHU B 00YYEHHETO T10
oraennute npeameru B KOO ,,IIpuponHu Hayku U €KOJIOTHS, ¥ 1a IPUIIOXKAT TE3U
3HAHMA 32 KOHKPETHUS CIIy4a.

Bp®b3ka ¢ yueOHHUTE IPOTpaMu MO XUMUs U ONA38amne Ha OKOIHAmMa cpedda B
VIII kiac — ,,IInaHupa eneMeHTapHU XUMUYHU €KCIIEPUMEHTU U M3II0JI3Ba I10-
Jy4eHUTE JaHHM 3a U3BOAM U 3aKitoueHus” . OueBUIHO TyK IpUYMHATa 3a He-
(dbopMupaHaTa KOMIIETEHTHOCT HE C€ KpHe B JIUIICaTa Ha CTaHAAPT B yueOHUTE
IIpOrpaMH, HO TOH € 3aJI05KEH TBbPIE KbCHO — e1Ba B VIII kitac. B npeauninure
roguan (V, VI u VII kiac) ouakBaHuTe pe3yirard, GopMmynupaHu B yueOHH-
Te mporpam, ca GokycupaHu NpeaUMHO BbPXY M3BbpLIBaHE Ha HaOIIONEHUS
U JIEMOHCTPUPAHE HA HAKOU IPOLECU U CBOMCTBA HA BELIECTBATA, KAKTO U 3a
(dbopMupaHe Ha HIKOM €JIEMEHTapHU TEXHUYECKU yMeHUs 3a pabora B nabopa-
TOpHUSL.

3anaua ,,Paznnyen KaIuMaT® ce CbCTOM OT TPH BBIIPOCA, KAaTO €/IUH € ChC CBO-
0ozleH OTrOBOP U JIBa BBIIpOca ¢ n3dupaeM oTroBop. OLeHsBaHaTa KOMIIETEHTHOCT
€ U3NO0N36aHe HA HAYYHU (hakmu 3a 00SCHABAHE HA NPUPOOHU NPOYECU U A6TLEHUs.
Bwnpocure ca ot chabpkarenta oonact Jems u Kocmoc.

Bwnpoc 1 oT 3amadara € cbC CBOOOAEH OTIOBOP M € C TPYAHOCT OT TPETO PaB-
nuie (500 touku). OT yyeHHKa ce M3MCKBA Ja aHalu3upa rpaduka, Ha KOsITO ca
MIpeCTaBEHN U3MEHEHMSITA Ha JIBE BEJTMUNHU — CPETHOMECEUHA CyMa Ha BaJIS)KUTE
U cpeslHa TeMIiepaTypa B IpOIbJIKEHHE Ha €/JHa TOJIMHA, U Ha OCHOBATa HA JTaHHUTE
HAaKpaTKo J1a XapaKTepu3upa KiIuMaTa Ha OlpesiesieH rpaj.

OTroBopute Ha OBITApCKUTE YYCHUIH Ca!

—PISA 2006 — 22% ot y4eHuuuTe ¢ bJieH KpeauT, 19% ¢ yacTuueH Kpenur;

—PISA 2009 —20,5% ot yuenuuure ¢ mbieH kpeaut, 20% ¢ 4acTU4eH KpeauT;

— PISA 2012 — 26% c mbaeH kpeaut, 19% c yacTuyueH KpeauT, ¢ TPEIIHUd OTTo-
Bopu — 29,5% o1 yuenunute, u 24% He ca 1aau OTTOBOP Ha BBIIpOCA.

Bwnpoc 2 e ¢ n3bupaeM OTTOBOP U € C TPYAHOCT OT TpeTo paBHULIE (497 TOUKH).
OT yueHHKa ce M3UCKBa J]a pa3ueTe W CpaBHH JaHHU OT rpaduKu M Ja HalnpaBu
apryMEHTHPAHO 3aKJIIOYEHHE.

[Ibnen xpenuT nosyvaBar:

— PISA 2006 — 42% ot ObArapcKkuTe yUeHHLH;

— PISA 2009 — 43% ot ObArapcKkuTe yUeHHLIH;

— PISA 2012— 48%, rpemnu otroBopu aasat 45,9%, a 5,1% He OTrOBOPST Ha
BBIIpOCA.

Bwnpoc 3 e ¢ nuzbupaem orroBop. Mima TpynHOCT OT 4eTBBPTO paBHHIIE (612
ToukH). OT y4eHHKa ce M3MCKBa Ja u30epe TBbPAECHHETO, KOeTo Hai-100pe 0bsic-
HSIBa Pa3JIMKUTE B KJIIMMAaTa Ha J[Ba rpaja, KOUTO UMaT NPUOIM3UTEIHO eIHAKBA I'e-
orpadcka NIMPHHA, HO PAa3IMYHO MECTOIOIOKEHHE, U BIUSHUETO HA OKeaHa BbPXY
KOHKPETHUS KIMMaT U TeMIepaTypHUTE IPOMEHHU.
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[TbJeH KPeaUT MOTyYaBar:

— PISA 2006 — 36% oT ObArapcKuTe yueHHIIH;

— PISA 2009 — 35% ot ObArapckuTe yueHHIIH;

— PISA 2012 — 34%, rpemnu otroBopu aasar 56,2%, a 8,7% He OTrOBOpAT HA
BBIIpOCA.

[IpaBu BrieuatTiieHHE B pe3yJITATUTE HA BTOPU U TPETU BBIIPOC, Y€ YUCHHUIIUTE HE
MPUTEKABAT YMEHUs 3a padoTa ¢ sICHO (POpMYIIMPaHU MOJICIHU 3a JACUCTBHE B KOM-
TUIEKCHHU CHTYalluH, KOUTO M3UCKBAT MpaBeHe Ha MPEANonokeHust. Oxono dee mpemu
om maAx He ymesam 0a uzdupam u KOMOUHUPAM PA3UYHU HAYUHU 3a NPEeOCMABHe
Ha uHgopmayuama u 0a 2u NPEeHacsm 6bpxy peaiHu cumyayuuy. Pesynrarnte npsko
KOPECIIOHTUPAT C OBJITAPCKUTE YUCOHU MPOrpaMu TI0 MPUPOJHU HAyKH, 3aII0TO 32
MIPaBUJICH OTTOBOP Ha BBIIPOC 3 OCBEH 3HAHUS 110 Teorpadusl ce U3UCKBAT U 3HAHUS
1o (pu3KKa — MO3HABAHETO HA CHIIHOCTTA HA BEJIMYHMHATA CHCHU(UYCH TOILUTMHEH
KanaimuTeT U HEHHOTO 3HaYeHUE. B KOHTEeKCTa Ha BBIIPOCa rOJIEMUST TOILTMHEH Karia-
LUTET Ha BOJIaTa OIPEICIIsl T0-0aBHOTO HArpsiBaHE U OXJIAXK/IaHE HAa BOJATA M OT TaM
— IO-MEKHs KJIMMaT Ha KpalOpe:kHUTE palioHu. M3yuaBaHeTo Ha MOHATHETO CICIHU-
(buYeH TOTUTMHEH KanaluTeT YeCTO € CaMO Ha HUBO JICUHHUIIUS U U3II0JI3BAHETO MY €
MEXaHWYHO U CE€ CBBbP3Ba CaMO C yUaCTHUETO MY KaTO YKMCICHA CTOWHOCT B KOJIHYECT-
BEHU IMPECMATAHUS HA TIPUETA WU OTIaJICHa TOIUTUHA OT TSUIO.

Jlannume noxazeam, uye U3NON3BAHEMO HA UHMEPOUCYUNTUHAPEH NOOX00
Medcoy eeoepagus u guszuxa u Opyeume npupooOHU HAYKU 6ce ouje e psoKoCcm 8
npenooasanemo 6 ovreapckomo yyuauwe. Upes nmpuiaraHeTo Ha TaKbB MOIXON
MOJKE JIa C€ MOCTUTHAT HIKOU OT OYaKBAHHUTE PE3YNITaTH OT siapo ,,Habmonenue,
SKCIIEPUMEHT U U3CleABaHe " U YYCHUIIUTE Jla Pa3BHIT U yCHBBPIICHCTBAT Ha-
y4HaTa CU IMPEJICTaBa 3a CBETa, KaKTO U Ja (opMHUpAT KOMIETEHTHOCTTA CH 3a
W3MO0JI3BaHe HA HAayyHU (akTu 3a o0scHsABaHe. MeToauTe, KOUTO MOTAT Ja Ce U3-
T0JI3BAT, Ca ChBMECTHH YpoIH, paboTa Mo MUHUIIPOSKTH, CAMOCTOsITEIHA padoTa
Ha YYCHUIIUTE BbPXY 3aJaJICHa TeMa, WHIAUBUAYATHO WU B €KHIL. B 0OyueHu-
emo npeobnadaseam vacogeme, 8 KOUMO GeauyuUHama ,, cneyupuiern moniuHen
Kanayumem " ce u3nNOA36a 3a pewdasane Ha USYUCIUMETHU 3a0a4ll U No-paoKo
3a pewiagane Ha KAYeCeeHU 3a0ayu, KOUmo 00 20aamMa cmenes QONpUHACIm 3a
passumiue Ha 102U4ecKomo MUciene U 3a YCmaHnoeasaune u 3amebpicoasane na
NPUYUHHO-CIE0CMEEHU 8PBb3KU MeNCOY SAGNeHUAmMAa U npoyecume 68 NPpupooamd.

3agava ,,Jopcku mo:kapu‘ ce ChCTOM OT TPH BBIIpOCca C U30HMpaeM OTTOBOD.
OleHsIBAaHUTE KOMIIETCHTHOCTH Ca U3NOA36AHE HA HAVHHU (hakmu 3a 00SCHABAHE
HA NPUpOOHU NpoYecy U A6JIeHUs. U PA3NO3HABAHe HA HaydeH npodiem. Berpocure
KBbM 3aJla4ara ca OT 00JaCTU HAYYHO U3CAe08AHEe U HAYYHO 0OICHEHUE.

Brrpoc 1 kbM 3a7ayara € OT BTopo paBHuUIIE Ha TpyaHOCT (435 Touku). Oue-
HsIBA CE KOMIICTCHTHOCTTA 3a pa3l03HABaHE HA HAy4YeH MPOOJIEM OT 00JIACT HAYYHO
u3cnenaBane. OT yYCHHUIUTE C€ U3UCKBA Ja OTroBopsr ¢ ,,JIA“ wnu ,,HE* Ha tpu
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BBIPOCA, CBbP3aHU C EKCIIEPUMEHTAITHOTO N3y4aBaHE Ha TOPCKU MoXkap. 3a /1a mo-
Jy4aT IbJCH KPEIUT TOYKH, YICHUIUTE TPsIOBaA Ja ChIOCTABST BCEKU EIEMEHT OT
MoJiesia ¢ peanHusi 00eKT (TOpCKuUsl paiioH, 3eMsTa, BATHPa).

[Ibnen KkpenuT ca moayyuau ObJArapCKUTe yUSHHLU, KaKTO CIIe/Ba!

—PISA 2006 — 43%;

— PISA 2009 — 44%;

— PISA 2012 — 48%, rpemnu otroBopu nasat 46,5%, a 2,2% ne ca ganu oTro-
BOp Ha BBIIpOCA.

Bwnpoc 2 e ¢ TpyaHocT oT Tpeto paBHuile (515 Toukn). OneHsBa ce KoMmIe-
TEHTHOCTTA 32 M3MOJI3BaHEe Ha HAayuyHH (PaKkTH 3a 0OsCHSABaHE Ha MIPUPOIHU MPOLie-
cH ¥ siBieHust. Benpocst e fj obnact nayuno ooscuenue. OT yueHHKa ce U3HUCKBA
Jla MpeIBUAM Kak 1€ c€ pa3NpocTpaHy oxkap MpH JajieHa I0COKa Ha BATHpA, 3a /1a
B3€Me€ peIlleHHE KOE€ HACceJIeHO MCTO Jla CE €BaKyHpa IbpPBO.

Bepen otroBop nasar:

— PISA 2009 — 45% ot ObArapckuTe yueHHLH;

—PISA 2012 — 46%, rpemnu orroBopu nasat 48%, a 2,8% OT y4eHUIIUTE HE ca
JlaJId OTTOBOP Ha BBIpOCA.

Bwnpoc 3 e ¢ TpyaHocT ot Bropo pasHuiue (414 toukn). OueHsBa ce KoMmIe-
TEHTHOCTTA 32 pa3llo3HaBaHE Ha Hay4yeH MPOOJEM OT 00NaCT HayuHO U3Cieosawe.
OT yueHuIuTE ce U3UCKBa Ja OTrOBOPAT C ,,Jla* unu ,,He* Ha nBa Bpmpoca, mpeiie-
HSIBAKH JaJli OTTOBOPUTE HAa BCEKH OT TSAX MOTAT Ja ObJaT MOyuYeHH C TIOMOIITa
Ha Hay4yeH eKCIIEPUMEHT.

[Ibnen xpenuT nosydaBar:

— PISA 2006 — 56% oT ObArapcKuTe yUSHHLH;

— PISA 2009 — 48% oT ObArapckuTe yUeHHLH;

—PISA 2012 — 46,5%, rpemnu otroBopu aasat 49%, a 2% OT yueHHuIUTe He ca
JlaJId OTTOBOp Ha BBIIPOCA.

Bwnpocure kbM 3a1auata HIMAT NpsiKa Bpb3Ka ¢ y4eOHOTO ChIbPKaHHE 10 KOH-
KpeTeH MpeaMeT OT MPUPOJHUTE HAYyKH, HO 10 BEPHMS OTTOBOP HA BTOPHU BBIIPOC
01 MOTJIO J1a ce JOCTUTHE, cJie]] KaTO YUYeHUKBT NPUIIOKH MaTeMaTHYeCKH MOZET 32
HaMHUpaHe Ha BEKTOpHA cyMa (CKOpOCTTa Ha BAThpa KaTo HACOYEHA OTCEUKa B 3aBU-
CHUMOCT OT TIOCOKaTa My U HaMHpaHe Ha BEKTOpHATa cyMa Ha JIBE€ HAaCOYEeHH OTCed-
KH), 1a IpeLieHn KOl OT rpajioBeTe TpsiOBa a Oble eBakyupaH. 3ajauara € 100bp
MpUMep 3a MPUIOKEHHETO Ha MaTeMaTH4EeCKUTEe MOAENTH (BEKTOPH M CKOpPOCTTa
KaTo BEKTOpPHA BEJIMYMHA) B PEaJlHU CUTyallMd M OLEHsSBaHEe Ha pe3yararure. Ta-
KOBa pasmiekIaHe € U3BbH JeHcTBalara nporpama 1o ¢usuka u acmponomus (3a-
IBJDKUTENHA MOATOTOBKA) U OCTaHAIMTE MPUPOAHU HAYKU U YUCHUIIUTE OYaKBAHO
HE Morar Ja ce CIpaBsT.

3anada ,,AHTHOMOTHIM CE ChCTOU OT TPU BBIIPOCA OT ChABPIKATEIIHA 00JIaCT
OUONIO2UYHU CUCTEMU.
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Bwnpoc | u3nckBa yueHUIIMTE Ja HAMEpAT MHPOPMALUS B CIIMCHK U A2 H3II0JI3-
BaT MMO3HAHUATA CH B KOHKPETEH KOHTEKCT — BbPXY KaKBO Bb3ICHCTBA aHTHOMOTH-
KbT. 3a7a4aTa IpoBepsBa KOMIIETEHTHOCT 3a HAYYHO OOSICHSABaHE Ha SIBICHUS U €
OT YETBHPTO PAaBHUILE HA TPYAHOCT (578 TOUKH).

[Ibnen KkpeauT nosyyaBar:

— PISA 2006 — 30%;

— PISA 2009 — 34%;

—PISA 2012 — 42%.

Brmpoc 2 kM 3aauaTa U3UCKBA OT YUEHUIUTE 2 U3MOI3BAT MOHATHETO ,,aH-
THOMOrpama”, 3a Ja apryMeHTHpar TBbpIEHHE, CPABHIBAT U MOCOYBAT PA3IHKH,
MpaBAT 3aKJI04eHHs Ha 0a3a HECJIOKHU JaHHM. V3HMCKBa ce Jla OLEHAT JalH Cb-
HIECTBYBaT AOCTAaThYHO JAaHHU, MOTBBPKIaBallly 3aKI0UEeHHETO. BrIpochT npo-
BepsiBa KOMIIETEHTHOCT 32 U3I0JI3BaHE HAa HAYYHU J0Ka3aTeJICTBA U € OT TPETO paB-
HUILE HA TpyIHOCT (532,5 Toukn).

[IbnieH KpeauT nosyyaBar:

—PISA 2006 — 37%;

— PISA 2009 — 40%;

—PISA 2012 — 45%.

Bonpoc 3 u3uckBa OT y4eHUIUTE Jja U3pa3siT MHEHHE 3a IPUEMAHEeTO Ha aHTHU-
OMOTHLIM caMo 1O MpeANKCcCaHue Ha JieKaps. 3ajadaTa mpoBepsiBa KOMIIETEHTHOCT
3a Hay4yHO OOsICHSIBaHE Ha SIBIICHUS M € OT BTOPO paBHHILNE Ha TPyAHOCT (459
TOYKH).

[IbneH KpeauT nosyyaBar:

—PISA 2006 — 52%;

— PISA 2009 — 56%;

—PISA 2012 - 58%.

W Tpute BbIIpOCa OT 331auaTa M3UCKBAT 3HAHMSI 32 OCHOBHUTE )KM3HEHU ITPOLIECH
Ha OaKTepUHTE U MO-KOHKPETHO 33 Pa3MHOXKAaBaHETO M. 3HAHMS 32 OOJIIECTOTBOP-
HU MHKPOOPTaHMU3MH Ca 3aJI0KEHH B B IPOTPaMUTE M0 y4eOCH MpeIMeT Y08eKbin
u npupodama B IV knac. 3nanus 3a popma, pazmep, yCTPOUCTBO M pa3MHOKaBaHE
Ha OakTepuuTe ce BbBeXar B V kiac. [Ipu 0000menneTo ce ctura 10 U3Boj, ue
HIMPOKOTO MM PA3MpPOCTPaHEHHE CE IBJDKM Ha OBbP30TO UM pa3MHOKaBaHE U 00-
pasyBaHeTO Ha CHOpU. B TemuTe ce KOMEHTHpa KOJIMYECTBOTO Ha OaKkTepuHUTE B
OKOJTHaTa cpena (Bb3ayX, BOJa, TI0UBa).

B VII knac ce pasmexxaar 3a00sBaHusI Ha YOBEKa, IPUYMHEHH OT €IHOKIEThY-
HU napazutu. CeMuHapeH ypok ,, [ IpuioskeHrie Ha MUKpOOpraHU3MHTE B HOBEIIKaTa
JIEHHOCT" mpeaocTaBs 3HaHUs 3a 00Opa3yBaHe, OTAeNsSHE, ICHCTBUE U U3IIOI3BaHE
Ha aHTHOMOTHLIUTE, KAKTO M Bb3JICHCTBUETO UM BHPXY APYTd MUKPOOPTaHU3MH.

B VIII knac ce pasmexaar 3a0onsiBaHus, TPUYMHEHH OT OAKTEpHH, KaKTO U
NpEeBEeHIMs U NPODUIAKTUKA, HO IUNCEA NOHAMUEIO AHMUOUOSPAMA U CbOMEeN!-
HO 00sCHeHUe HA 3HAYEHUEmO M).
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B 3anaua ,,3ej1eHn mapkoBe” ce U3KMCKBA U3IOJI3BAHE HA JAHHU OT U3TOYHUK 32
MOTBLPIKACHHUE U OTXBBPIISIHE Ha HaNpaBeH u3Bo1. Llenrta e na ce onpenenu Kot ot
MPEI0OCTABCHUTE U3TOUHUIIN Ha UH(pOpMaIys € Hali-3HauuM. M3mon3BaneTo Ha mo-
JydyeHara uH(OpPMAIUs BOIH J0 EKCIIEPUMEHT, KOWTO M3MCKBA 3HAHUS 32 €TaluTe
U 0COOCHOCTHTE MY.

3HaHUS 32 METOJNTE HA M3CJICJBAHE U 33IbJKUTEIHO YCIOBUE 32 U3IOI3BaHE
Ha KOHTPOJTHA IpyIa ca 3aJI0KCHH B OOYYEHUETO 10 YYeOCH MPEIMET Y08eKbIn U
npupodoama B 5. KJac, Ho 6 cledgawume emanu Ha oOyueHue maxKuea 3Hanus ne ca
3aCmvnenu, Koemo 600U 00 HEeEb3UONCHOC 3 hopMmupane Ha YMeHus 3a pasou-
pamue u u3Non36aHe Ha KOHMPOIeH ONUM Npu AHAIU3 HA Pe3VImamu Om u3cieosane
u uzgexncoane Ha 3axaoderue. ToBa ce TOTBBbPXKIABA U OT TOJEMUS JIST YICHUIU
—44,7%, xouTo HE ca pabOTUIIH BhPXY 3a/1a4aTa.

B 5. knac ce cmomenaBar a3oTduKcHpaniu 0akTepuu, 6e3 J1a ce BbBEK/1a MOHS-
THEeTO. V3ucKkBaHUsATa HA OPraHU3MHUTE KbM YCIOBHSTA 32 )KUBOT CE PA3IIIekKIaT B
9. knac (exoJyorusi), pasriekaa ce U KpbroBparsT Ha a3ota (N), 3HAYCHHUETO My 3a
OpPraHU3MHUTE, KAKTO ¥ SKOJIOTMYHUTE (PaKTOpH (I10YBa, CBETIMHA, TEMIIEpaTypa u
Ip.). 3HaHUs 32 3HAYCHUETO HA a30Ta ca 3aJOKEeHU B Tema ,,Kpbroepar Ha Belie-
CTBaTa U MOTOK HA EHEPTUsTa’.

Brmpoc 1 kbM 3aaua ,,MJIsIKO* H3UCKBA OT YYCHHIIUTE JIa HAMPABAT aHATIU3 U
TBJIKYBaHE Ha MH(POPMAIIUsS OT TEKCT W TaOJIMIla, KOUTO Jia IOBEJAT 10 U3BOJa, 4e
JIBa BUJIa MIISIKO ChIIbPKAT €HAKBU ChCTABKH (Ma3HUHU, OCITHIU U BhIJICXHUPA-
TH). BBIPOCHT OTroBapst Ha TPETO paBHUIIE HA TPYAHOCT (514 Toukm).

Pesynrarute Ha OBIATapCKUTE YUCHUIIH:

— PISA 2006 — Bepen otrosop 37,5%, , rpetien orroBop 20%; neorroBopuu 41%;

—PISA 2009 — Bepen otroBop 40%; rperieH otroBop 21%; HeorroBopuiu 38%;

—PISA 2012 — Bepen otroBop 37%; rpetieH otroBop 23%; HeotroBopuid 39%.

[Ipu ananmu3a Ha pe3yiTaTUTE MPaBU BIIEYATIICHUE TOJIeMUST TporieHT (39%)
YYEHUIN, KOUTO HE ca PaOOTHIIH I10 Hesl, BRIIPEKH Y€ CE M3MCKBAT 3HAHUS 33 Xpa-
HUTEIIHU BEIECTBA, KOMTO Ca UM MMO3HATH. B 5. Ki1ac Ha eMIupryHa OCHOBA CE€ Bb-
BEX/IAT MOHATHTA OCATHIN, MA3HUHU U BBIJICXUPATH U TAXHATA POJIS 32 OpPraHH-
3mute. B 6. Kllac ce pa3kpuBaT BPh3KUTE MEKIY XPAHCHE U OCTAHAIIUTE )KU3HCHU
IIPOLIECH ¥ CUCTEMH B XKUBOTUHCKUTE OPraHU3MH, B TOBA YHUCJIO U B YOBEIIIKUSI.

Bwnpoc 2 kbM chluaTa 3ajade € ¢ TPETO paBHULIEC Ha TPYAHOCT (487 TOUKH).
W3uckBa ce ydeHUIUTE Jla HANPaBsIT M3BOJA U Jia r0 apryMEHTUpAaT Ha 0a3ara Ha
JTAHHHTE 32 ChCTaBa Ha J[Ba BUJIa MIISKO.

Pesynrarute Ha OBIrapcKUTE YUSHUIIH Ca!

— PISA 2006 — Bepen otroBop 36%, neotroBopuiu 45%:;

— PISA 2009 — Bepen otroBop 38%; HeotroBopuiu 43%;

—PISA 2012 — Bepen otroBop 37%; HeorroBopuiu 41%.

U B puTe uzcnenBanus Hag 40% 0T y4eHUIIUTE HE ca pabOTUIIN BEPXY BhIIPOCa
HeoOxoaumute 3HaHMS 32 XPaHUTESIHUTE BEICCTBA U TSXHOTO 3HAYEHUE Ca BKIIIO-
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YEeHU B u08ekvbm U npupooama B 1V xiac, Ho 6e3 KOHKpETHU Ha3BaHus (OenTbiy,
Ma3HHUHH, BbIIIeXUApaTH). Te3u MOHATHs, KaKTo 1 MH(OpManus 3a XpaHUTE, KOUTO
TH ChABPIKAT, M pasrpakJaHeTo UM (0CBOOOXKIaBaHe Ha EHEPTHs) ce BbBEXAaT B V
kac (XpaHeHe Ha YOBEKa) U Ce M3ACHSIBA PasMKaTa MEXAY XPaHUTEIHHU MPOIy-
KTH M XpaHUTEIHHU BelecTBa. M3yyaBaneTo Ha OEATHIM, TUIUAN U BbINIEXUAPATU
B [X kiac rapanTHpa crpaBsiHE ChC 3aJauuTe (CTPYKTypa, MOHOMEPH, 3HaYCHHE).
W3yyaBaHeTo UM BEPOSITHO € Pa3MOIOKEHO BbB BPEMETO CIEA MPOBEKAAHETO Ha
M3CIIeIBAaHETO.

Bwnpoc 3 kpM 3amaua ,,MasIKo™ M3MCKBAa OT YUYCHHUIMTE Aa [OCOYAT BEPHUS
M3BOJ OT EKCIIEPUMEHT, KaTO OIPEAeIsT ChCTaBa Ha TBHPAOTO BelecTBO. M3mons-
BallKM €TUKETUTE, OTKBAETO MOTaT J1a ToJIyyaT HHPOpMaIHs 332 ChbIAbP)KaHUETO Ha
MJIIKOTO, KaTerOPUYHO CTHUTaT A0 U3BOAA, Y€ TBHPIOTO OeliecTBo € OenThK. 3ana-
Yara € OT TPETO paBHHUIIE Ha TPyAHOCT (512 ToUKH).

Pesynrarute Ha ObATApPCKUTE YUCHHULIHN:

— PISA 2006 — Bepen otroBop 45%;

— PISA 2009 — Bepen otroBop 48%;

— PISA 2012 — Bepen otrosop 54,5%.

Bwnpoc 4 orroBaps Ha ieto paBHuUIIE Ha TPyAHOCT (690 TOUKH).

3HaHUATA 33 XpaHa ¥ XPaHUTEIHHU BEIECTBA, KAKTO U 3HAYCHUETO Ha OENTbHIIH,
Ma3HUHU U BBIIEXUAPATH OT V KIJIac, KAKTO U pa3MIMpsBaHETO UM B 8. KJlac, MO3BO-
JSIBAT HA YUYEHULIUTE Aa 00001IT HHPOpMaLMATa OT Ta0IUIIaTa U Ja AOCTUTHAT JI0
BEPHUS OTTOBOP 3a TOBA, KOM BEIIECTBA CA M3TOYHHUK HA CHEPTHs 32 YOBEILIKHUS Op-
TaHU3bM U KOU — He. 3HaHUSTA 32 pa3rpakJaHeTO Ha BhIVIEXUAPATUTE U 3HAYCHHE-
TO UM KaTO Hal-IOCTBIIEH U3TOYHHK Ha eHeprus ce aonbasar B IX kmac. Chaelku
0 pe3yNTaTuTe, Ta3u HHPOPMALUS OYEBUIHO He € OMila TOCTaThYHA 33 YICHUIUTE
Jla OTTOBOPSIT MPABUIIHO Ha BBIIPOCA.

— PISA 2006 — Bepen otroBop ca nocouniu 18% oT yueHunure;

— PISA 2009 — Bepen otrosop ca nocounnu 17,5% ot yueHuuure;

— PISA 2012 — Bepen otroBop ca nocouusu 22,5% OT y4eHULUTE.

3anava ,,/JIuB oBec* BKIIOYBA YETUPHU BbIpOca. T U3UCKBA OT YUCHUIIUTE J1a
HaTpaBsT U3BOJ] 3a 3HAYCHHUETO Ha YCJIOBHATA 33 )KMBOT Ha OBECa, KATO ChOOPA3SIT,
Ye MO-BUCOKUSAT PBCT Ha AUBUSL OBEC MY OCHUTYpsIBa MO-TOJISIMO KOJUYECTBO CBET-
nuHa. 3agaun 3 u 4 ca CBbP3aHU ¢ OCHOBHUS KM3HEH MPOIEC Pa3MHOKaABaHE.

VYcnoBus 3a KUBOT M OCHOBHH >KM3HEHU IMPOLIECH (CaMO JUIIaHe, XpaHEHE U
pa3MHOXKaBaHEe) U YCTPONCTBO HAa CEME CE BbBEKIAT B Y0GeKbm U npupodama B IV
kiac. OcoO0eHOCTH Ha OCHOBHUTE JKU3HEHU MPOIIECH — JHIIAHE, XpaHEHE, OT/IeIIs-
HE, pacTexX, pa3BUTHE, PAa3MHOXKABAHE U JBUKCHHUE HA PACTCHUITA, Ca 3aJ0KECHU
yacTU4HO B V knac u usisuio B VII knac. Tema ,,Pa3MHoXUTEIHN OpraHu IIpH pac-
TeHUsITa” BbBEKIA U 00SCHSIBA HEOOXOAUMUTE MOHATHUS, HO 33,1% OT yueHuIure
HE ca CTUTHAJMU J0 pellieHUe Ha 3aadaTa.
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AHanuz Ha nNOCMUMICeHUsIma Ha 6'bJZZCIPCKMm€...

IIpuunHara BEposATHO €, Ue HE ca HApPaBWJIM U3BOJ, Y€ PACTEHUETO € €AHOIO-
JIUIITHO ¥ HEKOJIKOKpaTHaTa KOCUTOA HE MO3BOJIsIBA Ch3/1aBaHE HAa CeMEHa (KU3HEH
uKb1). O000IIEHNE HA 3HAHUATA 32 PAa3MHOXKABaHE HA PACTCHUSTA CE OCHIIECT-
BsiBa B X KJac.

BEJIEKKU

1. Cnen Bcexu eram Ha PISA MexayHapOoTHHUST KOHCOPIIMYM ITyONHKyBa MajKa
YacT OT M3IIOJI3BAHUTE 3aJa4H, 3a J1a IPpeACTaBy (opMaTa Ha TECTa U Ha TeCTO-
BUTE 33J1auM, a OCTAHAJIMTE CE€ ChbXPaHsIBAT KOH(PHUICHIIMAIHO U C€ M3IOJ3BaT B
clieBallUTe eTany Ha nporpamara. [lopaau ToBa 3agauure, KOUTO ca OOEKT Ha
HACTOSIIUS aHAJIM3, HE MOTaT 1a ObJIaT I THPaHU.
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ANALYSIS OF THE RESULTS OF THE BULGARIAN STUDENTS
IN SCIENCE LITERACY IN PISA 2006, 2009, 2012 THROUGH THE
LENS OF THREE FACTORS — CURRICULUM, TEACHINIG AND
ASSESSMENT

Abstract. The article presents an analysis of the results of students from Bulgaria
on 17 tasks common to research in natural sciences of PISA 2006, 2009 and 2012, in
the context of Bulgarian curriculum and standards in different subjects of the Cultural
and Educational Field “Science and Ecology”. The aim of the analysis is to outline
a picture of how and to what extent are formed and learn skills and competencies
of students in the natural sciences and how these skills and competencies relate to
the competencies measured in international comparative studies of PISA, and how
results of international studies correspond to training and assessment in science and
set standards in the Bulgarian school.
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