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Pe3rome. B crarusiTa ca mpeicTaBeHU PE3yITaTUTE OT OIICHSBAHE Ha MOCTHKCHUSITA HA
ydeHHUIUTE 1Mo ,JOBEKBT U PUpPOIATa* OT IIECTH KJIaC B 4aCTTa, CBhP3aHa C BEICCTBATA U
TexHuTe peBpbianus. M3cnenaneto oOxpaiia noctmkenusTa Ha 1010 mectokmacHum
OT pa3JIM4HY BUI0BE yuuiuiia Ha oonact JloBeu. OCHOBHATa 11€)1 Ha U3CJIE/IBAHETO € 12
Cce ONpe/IeiIM B KaKBa CTETICH Ce [IOCTUTaT OYaKBaHNUTE PE3YJITaTH, ONPEICIICHH B ydeOHaTa
nporpama. [TocTiKeHHsATa Ha YUCHHUIIUTE Ca OLCHSIBAHU C TECT, ChCTABCH B ChOTBETCTBHE
¢ /IspxaBHNTE 0Opa3oBaTesIHM U3UCKBaHUS U yueOHara nporpama 3a VI kirac. Ot noiry-
YCHUTE PE3YJITATH Ca HAlPABCHH KOHKPETHH W3BO/IH 110 OTHOIIICHUE Ha MOCTIKCHUSATA Ha
YYCHUIIMTE W HAKOU CIIa0U MECTa B PAHHOTO OOYYCHHUE [0 MPUPOJHUTE HAYKH.
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JpprxkaBHUTE 0Opasoparennu u3rckBanus (JJON) 3a yaeOHO ChIbpkKAHUE OTIPEICIISAT
3HaHUSTA, YMCHHUATA U OTHOIICHHUATA (LIEHOCTHN OPUEHTALIMH M HATJIACH), KOUTO y4e-
HUILIKTE TPsIOBa Jla UMaT B pe3ynTaT Ha 00yYCHUETO CH 110 ONpe/ieiieH YUeOeH peiMeT
IpY 3aBBPILIBAHE HA OTpeiesieHa oOpa3oBareiiHa CTENeH WK eTarl. Y4eOHara nporpa-
Ma Ompeeis EIUTe, OYaKBAaHUTE Pe3yITaTH, yueOHOTO BpeMe, CTPYKTypaTa 1 odema
Ha yueOHOTO ChABbpKaHHE MO yuyeOHM mpeameTH U kiacose.” ToBa ca qBaTta OCHOBHU
HOPMAaTHBHU JIOKYMEHTA, KOUTO 3a/1aBaT HUBOTO HA KOMIIETCHTHOCTH Ha YUYCHHIIUTE.

IIpoBepkaTa Ha cTeneH Ha peaju3MpaHe Ha OYaKBaHUTE PE3yNTaTH JaBa BaXkHa
UHQOpPMAIHS 110 OTHOIICHHE Ha: YYeOHUTE MOCTHIKCHU U Bb3 OCHOBA Ha MOIYUYCHUTE
pe3ysITaTy ce MpaBsT U3BOAM MO OTHOILICHHE HA ydyeOHaTa JOKyMEHTAalWs, OpraHu3a-
oUsiTa y4eOHO-BB3MUTATETHHS POIIeC U JIp.

Haii-yecto M3M0I3BaHUST HAYMH 32 OIICHKA HA MOCTH)KEHHUSTA HA YUCHHUIIUTE € Upe3
TECTOBE, pa3paboTeHu Ha Oa3ara /IbpkaBHUTE 00PA30BATEIIHN U3UCKBAHUS 33 YUCOHO
ChAbpXKaHUE” U O4aKBAaHHUTE PE3YJITAaTH OT ydeOHaTa mporpama.
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MeTononorusi Ha U3cjaeIBaHETO

OcHoBHHTE eTany B u3cieasaneTo ca: (1) PazpaboTBane Ha TeCcTOBM 3a1a41 3a ompe-
JeTIsTHE Ha MTOCTIDKeHUTa Ha yueHuure; (2) IlpensapurenHo u3cneqBane Ha KadecTBara
Ha TECTOBHUTE 3a/lauMl upe3 eKkcriepTHa oueHka; (3) [IpoBexxgane Ha eKCIIEPUMEHTATHO
TecTupane; (4) AHanu3 Ha OIyYEHHUTE PE3yNITaTu.

B u3cnensanero yuactBar 1010 yuennum ot 43 yunnuiia Ha obnact Jloseu. Cbe
CHINUTE YUCHUIU € IPOBE/ICHO n3cienBaneTo B V kiac npe3 rouu 2011 1. (Burovska &
Tsakovski, 2012).

OO6yuenuero no ,YoBeksT 1 npuponara™ B VI kiac ce ocblecTBsIBa BbB BCUUKH
BUOBE YUMJIMIIA 110 €HA U ChlIa yueOHa nporpama, onpeneneHa ot IO 3a yuedbno
ChIbp)KaHUe. YUeOHUST IJI1aH 3a 6. Kjac MpeABHK/1a OKPHBaHe Ha yueOHaTa mporpama
B pamkute Ha 85 yaca®. Bropu pasznen ,,Bemectsa. [IpeBpbinane Ha BemecTBara“ ce
M3y4yaBa B paMKHTE Ha OKoJIO 28 vaca.

W3non3BaHuAT B U3CIEIBAHETO HHCTPYMEHT — KPUTEPHAJIEH TECT 3a MOCTHXKEHUS,
€ ChCTaBeH B CHOTBETCTBUE C ONKcaHara B JquTeparypara npouenypa (Tadposa-Ipu-
ropoaa, 2006).

TecTbT e IaHUpaH Jja IPOBEPH B KaKBa CTETEH ca [IOCTUIHATH OYaKBaHUTE PE3yJITaTh
Ha HUBO yyeOHa mporpama. 3a [enTa € HalpaBeH MoAPOOEH IJIaH Ha BCUYKH HepapXuiHU
HUBA HA 3HAHUS U YMEHUSI, 3aJI0’KEHH B CTaHAAPTUTE U ydeOHaTa mporpama rno , JoBekbT
U npupozara’, B 4acTra ,,Bemectsa. [IpeBpbiiane Ha BemecTBara™.?

OcHoBHara yacT Ha TecT-cnennukanusra (Tadmuua 1) e npeacTaBeHa BbB BUA Ha
JBYMEpHa MaTpula: yueOHO ChAbPKaHUEe/HUBO Ha YCBOSIBAHE, OTOENSA3aH € ChbOTBETHHSAT
Opoii 3a71a4M 32 BCEKM OYaKBaH Pe3y/TaT OT yueOHaTa mporpamMa u HUBOTO Ha yCBOSIBAHE
0 TO3HABATEeHU paBHUILA, KoeTo 1ie 0bae nposepsiBano (Tyler, 1969; Bloom et al.,
1956; Anderson et al., 2001).

ExcneprHo nnpoyuBaHe

Bakna xapaxkTepucTrKa 32 KaueCTBOTO Ha TECTA € HEroBaTa ChbpKaTeIHa BaIuI-
HocT. Ts moka3Ba B KakBa CTeNeH pa3padOTeHUTE TECTOBH 3a1a4H Ca CBbP3aHHU C O4YaKBa-
HUSI pe3ynTat, KOWTo € 00eKT Ha MpoBepKa. B m3cnenBaHeTo BaauIHOCTTA € OTIpeieneHa
Ype3 eKCIIepTHA OLEHKA.

Ha 40 excneptu e npegocTraBeHa aHKETHa KapTa 3a OlleHKa Ha 38 3a1aun BbpPXY
yueOHaTa mporpama no ,JoBeksT u npuponara“ VI kiac. Auketupanute ca ot 18
HaceJeHu MecTa, 37 ca yuYuTeldHu, OCTAaHAINTE ca JTUPEKTOpP, 3aMECTHUK-AUPEKTOP U
CTapIu ekcnept. 33 OT aHKETUPAHUTE MPEIMOoIaBaT B METU Kiac, 28 — B mecTH, 29 — B
ceamu kiac. Te ca ¢bC CHENUAIHOCT: Ouonocust u xumus — 23; xumus u gusuxa — 8;
xumusi — 6; Qusuxa — 2; buonocus — 1. YUuTenuTe ca ChC CIEAHUS TPYIOB cTax: 4 — 9
roaunu — 2; 15 ¢ Tpynos ctax ot 10 — 20 roqunwu; 16 ¢ Tpyaos ctax 20 — 30 roausu, u
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Ta6auna 1. Tecr-cnenudukanus Ha 3a1a9nTe

OuyakBaHHU pe3yJITaTH

Bb3npous-
BeXKIaHe

Pa3on-
paue

Hpunoxe-
HHE

Oo6uro

Pasno3nasa IMPOCTHU U CJIOKHU BEIIECTBA
110 CbCTaB

Omnmucsa u CpaBHsBa I'pa IMBHUTE YaCTUIIHU
Ha BeUIeCTBATa: aTOMH MOJICKYJIU U HOHHI

I'pynupa BerecrtBara 1o Buaa
Ha IpaJIuBHUTE UM YaCTULH

OmncBa (pU3NIHUTE CBOMCTBA HA TPOCTH
U CIIOXKHH BEIIECTBA

PazjinuaBa HAKOU XapaKTEPHU XUMUYHU CBOM-
CTBa Ha [IPOCTH U CJIOXKHH BELIECTBA KUCIIO-
PO/, BOIOPO]L, XKEJIA30, HAKOM ChEIUHEHUS HA
KHCJIOPOJIa | HKEIISI30TO

YcraHoBsIBa Bpb3Kara MEK/y CBOMCTBATa Ha
KHCIIOPOZIa /1a yJacTBa B MIPOLIECUTE TOPEHE U
JWIIaHe ¥ 3HAYEHHEeTO My 3a )KUBHTE OpTaHn3-
MH U IIpaKTHKaTa

Wnroctpupa ¢ npuMepu NpakTu4eckoTo
IPUJIOKEHUE HA HAKOU CMECH Ha JKEJISI30TO C
OIIpE/IeJICHU KOJIMUECTBA OT JPYTrH BEIIECTBA

Omnpenens NPOAYKTUTE HA XUMUYHHUTE B3aH-
MOJIEHCTBHS Ha KUCIIOPOJA KaTo 3aMbPCUTENN
Ha OKOJIHaTa cpeja

Ornmcea ycioBusATa 3a 06pa3yBaHe Ha pbixKaa u
Bpeaara OT Hes

PaznnyaBa (I)I/ISI/I‘IHI/I OT XMMHYHH ITPOLECU

Omucea IMpU3HaIy 3a MpOTUYaHe
Ha XUMHUYHUTEC pCaKIIUN

Onucea ycCioBuUATa 3a IPOTUYAHE
Ha XUMHUYHA peaKuus

PaznmuaBa xuMuYHHUTE BeniecTBa 1o Opost
Ha U3XOJHHTE BEIICCTBA M MPOLYKTHUTE
Ha peakuusaTa

M3mnosn3Ba 3akoHa 3a 3ama3BaHe Ha Macara
Ha BelIeCTBara nNpu XMMHUYIHU PCaKIIun

O3HayaBa C IyMH U ¢ MOZICIH XUMHYHHUTE
peaxkuuu

0O6110:

12

13

13

38
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Hax 30 roqunan — 4;. C npodecnonamHo-kBanudukanuonHa crenex ca: ¢ V IIKC —2; ¢
IVIIKC —7; c I TIKC — 1; ¢ IT TIKC — 12; ¢ I TIKC — 4.

Excneprure TpsiOBa 1a opeieNIsaT CTENeH Ha ChOTBETCTBHE MEX/Ty AaJ/IeHara 3a/1ada
Y OYaKBaHUTE PE3YNTaTH, ONIPE/IeNIeHH B y4eOHaTa mporpama 1o , YoBeKbT 1 rpupoaara’,
paznen ,,Bemectsa. [IpeBpbiiane Ha BemectBata® B VI kimac. OueHkara ce u3BbplLIBa
10 CeIEMCTENEHHA CKala.

[TomyuenuTte pe3ynraT OT eKCIEPTHOTO MIPOyYBaHE ca mpeacTaBeHu Ha Owur. 1.

[IpenBuz momydeHUTE EKCIIEPTHHU OIIEHKU HA 33JJa4UTe U HA OYAKBAHUTE PE3yITaTH
Ha HHUBO y4eOHa rmporpama ca n30paHu 22 3a1a4u 3a ChCTaBsSHE Ha 3aKIFOUUTENICH TECT
CcJIe]] MPUKJTFOUYBAHE Ha pa3Jiena, 00EKT Ha HACTOSIIOTO H3CIIe/IBaHE.

3agauum

®ur. 1. PeByﬂTaTI/I OT CKCIICpHAaTa OLCHKA HAa TCCTOBUTC 3a1a4n

AmnocTepuopeH aHAJIU3 HA 3aa4YUTe

B paMkuTe Ha M3CIEIBAHETO € HAIIPABEH aHAIN3 HA TECTOBHU 33/1a4u OT TECT BbPXY
yueOHus marepuain no ,JoBexksT U npuponara“ 3a VI knac. 3anaunre B Tecra ca noape-
JICHH, CIIeIBaliKM yueOHOTO ChIbPIKaHUE U OUAKBAHH PE3YATATH OT yueOHaTa mporpama
(ITpunoxenue).

B anpo6upanero yuactar 1010 yuenunu ot JIoBemka obnact, Kato ciiest onpeaesste
Ha eKCTpeMaJHUTEe Ipynu (cuiiHa U cinada) ce moayuu cOop ot 546 obcnenBanu iuua,
YMUTO JIaHHM Ca B OCHOBATa HA aHaJM3a Ha TECTOBUTE BBIIPOCHU M 331a4u.

Wznon3sanu ca 3afauu ¢ uzbopen u ¢be cgoboden omeosop. OUEHABAHETO Ha 3a-
JaqurTe ¢ M300peH OTroBOP € AMXOTOMHO — | TOYKa MpH MpaBUiIeH OTroBOp U 0 TOUKH
IIPY TPelIeH OTTOBOP MM HemocoueH oTroBop. IIpu 3amaunte cbc CBOOOAEH OTTOBOP
TOYKHTE CE OTPENIEINIAT B 3aBUCUMOCT OT CJIOKHOCTTA Ha 3a/1a4ata 1 M34epraresIHoCTTa
Ha OTTOBOpA.
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OmnpenesisiHe Ha TPYAHOCTTA HaA 3aJa4nTe

TpynHOCTTa Ha eAHa 3a/1a4a ce ONpenesl OT MPOLEHTHUS AU Ha IPABUITHO pellu-
JIUTE 51 yUYSHUIIH.

WHnexcurte Ha TPYIHOCT Ha 33Ja4MTe ca MpeacTaBeHu Ha Our. 2.

B u3cnenBanero npeobiagaBar 3agaunte CbC cpedHa mpyoHocm (C MHIEKC Ha TPYI-
HoCT 40 — 60). Jlenbt Ha rechume (Han 60) u mpyonume (nox 40) 3a7a4u € MaTbK.

C unnexc Ha TpyaHocT B unTepBana 60 — 80 ca3amauu 1,2 u 5. Te3u 3aauu ca JeCHU U
YUEHHIIUTE CE CIPABAT C TAX. 3aJja4nTe ¢ MHAEKC Ha TpyAHOCT oA 40 ce mpuemar 3a Tpya-
uu. Kaxro ce Bikzaa oT Gurypara, B Ta3u KaTeropus ca nonajgHany 3aaaun 3,4, 6, 12 u 15.
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3apada
®ur. 2. IHAeKC Ha TPYAHOCT HA TECTOBUTE 3a7a4u
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®@ur. 3. Inaekc Ha TMCKPUMUHATUBHA CUJIA HA 3a/1a4UTe OT TECTA
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Onpenesisine HA JMCKPUMHUHATHBHOCTTA Ha 3a/1a4UTe

JIlnckpuMMHaTHBHATA CHUJIa [TOKAa3Ba Bb3MOKHOCTHUTE Ha JIaJieHa 3a/]1a4a Jia pa3rpaHudn
CHJIHUTE OT cJa0uTe MOCTIKEHHS Ha YUYCHHULIUTE.

JluckpuMHMHATHBHATA CUJIa HA 3aJ]a4lTe OT alpoOUpaHus TECT € NpeACTaBeHa BbB
Our. 3.

[IpeobnamaBaiara yacT OT 3a1a4UTe UMAaT MHOTO 100pa nucKpuMuHAaTHBHOCT (0,4<
D <0,6). 3agaun ¢ otnmuHa quckpumuHatuBHocT (D > 0,6) ca 11, 16 u 17. C Hucka
muckpumuHatuBHocT (D < 0,4) ca 3amaun 13 u 15.

Ha ®ur. 4 e npeacTaBeHo pa3npeneaeHueTo 1Mo TPYIHOCT U TMCKPUMHUHATHBHA CHJIa
3a Besika oT 3agaqnte. Llle ObaaT KOMEHTHpaHU 3a1auuTe, KOUTO M3IU3aT OT IPEnoph-
YUTETHUTE TPAHUIIM 32 IBETE XapaKTEPUCTHKH.

3amaun 13 u 15 ca cbe cpeqHa TpyAHOCT M HUCKA AMCKpUMHUHATHBHA cuia. lpu-
YMHATa 3a HUCKaTa AMCKPUMUHATUBHOCT INpH 33ja4a 15 e, 4ye yUYeHUIUTE U OT JIBETe
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®ur. 4. Pa3Hp€H6H6HI/IC Ha 3a1a491TEC 1O TPYAHOCT U JUCKPUMUHATHBHA CHUJIa
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KOHTPACTHHM I'PYITH HE OIPEIEIIST BhIVICPOAHUS TUOKCH] KaTo MPUYHMHA 32 TAPHUKOBHS
edekT. B HacToAmOTO M3CIeBaHe PH 331a9uTe ¢ H300pPEH OTIOBOP HAMA Hee(hEKTUB-
HU IucTpakTopu. EquHCTBEHO B 3a1aya 15 muctpakTop (B) € ocoueH oT OU3bK Opoit
JMIa OT CHJIHATa M OT ciabara rpymna. Moxe Ja ce MPOMEHH ChAbPKaHHETO Ha TO3H
JMCTPAKTOP, KAaTo Ce 3aMEeHH: (B) pa3pylIaBaHe Ha O30HOBHS CJIOW M BEPHHUAT OTTOBOD
ce kopurupa: (0) mapHuKoB edekr. CmaTame, 4e Taka Mo-MaxbK Opoil OT ,,CHITHUTE
IIe TIpeIIoYeTar AUCTPAKTOP (B) U e C€ YBEIMYH OPOSAT Ha MPABUIIHO OTTOBOPHIINTE
YUYCHUIIMTE NP Ta3M 3aja4a.

3agaga 13 e cbc cBOOONIEH OTroBOp. BApHOTO pemreHne Ha 3agadara 10 roisma
CTEIICH Ce OIpeIess OT pelieHne Ha noaycioBrue A. bposT Ha ydeHUIHTE, pPerim
TIO/TyCIIOBHATA, €, KAKTO CJIe(BA:

[oxycnoBue Cunna rpyna Cnaba rpyna
A 141 45
b 126 26
B 44 40

3amaun 11, 16 u 17 ca cpenHo TpyaHH ¢ OTIMYHA IUCKPUMHUHATUBHOCT. Te3u 3a1auu
SICHO pa3rpaHW4aBar CHIIHUTE OT CIa0UTe MOCTHKEHNS. 3a1a4a 2 € JJecHa 3a/1a4a ¢ MHOTO
no0pa TMCKPUMHHATUBHOCT.

YcneBaemMocT Ha yUeHUIIUTE

YcneBaeMOCTTa Ha YUCHHUIIUTE CE M3YUCIISIBA, KATO OPOST TOYKH, MOCTUTHATH OT
BCUYKH YUYCHHIU (Y4acTBajaM B M3CIICABAHETO) 3a JaJicHa 3a/1a4a, Ce JICJH Ha TOUKHTE,
KOHUTO T€ 6I/IX3 IMOJIYy4YWJIM, aKO Ca PCUIWIM HAIl'bJIHO BAPHO 3ajiavdara. HOHy‘lCHI/IHT pe-
3ynrtar ce ymHoxaBa mo 100.

Pesynrarute 3a ycrieBaeMOCTTa Ha yUEHUIIMTE ca MpeicTaBeHu Ha dur. 5.

OT npe/IcCTaBeHNUTE PEe3yJITaTH 32 YCIEBAeMOCTTa Ha YUCHHIIUTE € BUIHO, Y€ HAMA
3aj1aua, KosiTo Jia e peieHa ot 80% ot mectoknacuunute (Tadnuna 2).

Ot ganHUTE ce BUXkAA, ue Mexay 60 — 70% oT pe3yaTaTuTe Ha yCIEBaEMOCTTA
Ha yYECHHIINTE ce Hamupar 3axaqu 1, 2, 4, 5, 8, 14, 17 u 21. Ilocouenute 3agauu ca
¢ u3bupaem orroop. [lo-royisiMa 4acT OT U3IMOJ3BaHUTE BEleCTBA B 3a1a4a 1 u 2 ca
MO3HAaTU Ha YYCHUIIUTE OT U3YyUaBaHOTO B II€TH KJIaC U CC CPELIaT B 6I/ITa " IpaKTHUKa-
Ta. B'BHpeKI/I MOCTUTHATUTE PE3YJITAaTU CHUTAME, Y€ TC Ca HE3aAOBOJIUTCIIHU, TBU KaTo
BKJIIOYUBAT 633I/ICHI/I XUMUYHU 3HaHus. [lo-HuCcKuTE pe3yiTaTu npu 3aga4a 1 ITIOKa3Bar,
Ye YYEHUIUTE Cpelar 3aTPyAHCHUs, KOTaTo TPsOBa Jla MPHIIOKAT ONPEICICHUETO 32
IIPOCTO BEUICCTBO B KOHKPETCH MIPUMED.
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80

YcneBaemMocT

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22a226
3apava

®ur. 5. PesynTaru 3a ycreBaeMOCT Ha YUYCHULIUTE

3anaua 4 e cBbp3aHa ¢ opMHUpPaHE HAa YMEHUS 32 pa3inyaBaHe Ha IPaIUBHUTE Yac-
TUIY Ha BEIIeCTBaTa — aTOMHU U HOHH, 110 TEXHH ChLICCTBEHU NIPU3HALY, PAa3INUaBaHe
Ha IOJOXXKUTEIHM OT OTpuuareaHu Houu. Ilpu 3agaga 5 ce mpoBepsiBaT yMEHUATA Ha
YUYEHUIUTE J1a IPUJIaT 3HAaHUSTA 3a MOJIy4yaBaHe Ha HOHHM OT aTOMM. Te3u 3HaHus He
ca HOBM 3a yYEHHUIWTE, ThH KAaTO B YacTTa, CBbp3aHa ¢ (PU3UYHUTE SBICHUS, € pa3-
MUCaH OYaKBaH PEe3yJTar: OIKMCBA aToMa, U3TPaJCH OT MOJIOKUTEIIHO 3apEACHO SAPO
U OT €JICKTPOHHU, M1 OCHOBHHM MOHSTHSI KbM T€MarTa: eJIeKTPUUCH 3apsi]], aTOM, aTOMHO
AP0 U CICKTPOHHU.

3agava § e cBbp3aHa ¢ I03HaBaHE HAa (PU3NYHHUTE CBOMCTBA HA KUCIIOPOAA U METOANTE
3a JI0Ka3BaHE Ha HAJIMYMETO HA KUCIOPO.I.

[Ipu 3agaua 14 u 17 ca n3non3BaHu NPUMEPH, KOUTO Ca IIO3HATHU OT NPAKTUKATA Ha
YUEHHLIUTE.

W3uncnenusiTa OOMKHOBEHO 3aTPyIHBAT yUYCHHLIUTE, HO B 3a7a4a 21 ce U3UCKBaT
eJIeMEeTapHN MaTeMaTHYECKH JICHCTBUS P IPeCMATaHe HAa MacaTa Ha pearupajus Kuc-
nopoz. 64,4% OT ecTOKIIACHUIMTE TPHAJIaraT B KOHKPETHA 3a7jada 3aKOHa 3a 3arla3BaHe
Ha Macara Ha BeIleCTBaTa.

Mexay 50 — 60 % ot pe3ynTaruTe Ha yclieBaeMOCTTa c€ HaMupar 3agaqu: 9, 10,
11, 16 m 18. 3amaunte 9, 10 u 11 ca cBbp3anu ¢ GU3NIHA U XUMUYHH CBOIMCTBA Ha BO-
JI0pOJ, KUCTIopoA U Boza. ToBa ca 3a1auu, KOUTO ca ChC CpeJHa TPYAHOCT U U30upaem
otroBop. [lomydyennTe pesynraTu nokassar, 4e B He3a10BOJINTEIIHA CTEIICH CE T03HABAT
(U3MUHUTE CBOMCTBA HA M3y4YaBaHUTE BEILIECTBA U HE CE PA3JINYaBaT HAKOM XapaKTepHH
XUMHYHU CBOMCTBA.
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3amaua 16 e cBbp3aHa C MO3HABAHETO HA 3aMbPCUTENNTE Ha Bb3ayxa. Camo 38 %
OT IIECTOKJIACHUITUTE TIOCOYBAT a30T KaTo ra3, KOMTO HE 3aMbpCsiBa OKOJIHATA Cpela.
Brpexu e a30ThT ce n3yuaBa KaTo MOCTOSTHHA ChCTaBHA YacT Ha Bb3/lyXa B TIETH KJIac
(yuebna nporpama mo ,HoBekbT u mpupomara‘“, 5 kiaac, tema 8).% Ilpu npoBeaeHOTO
W3cIeBaHe B NeTH Kiac okoiio 60 % OT y4eHUIUTe TI0CoUBaT a30Ta Karo MOCTOSIHHA
ChCTaBHA YacT Ha Bb3ayxa (Burovska & Tsakovski, 2012). ToBa moka3Ba, 4e 3HaHUATA
OT TIPEIXOAHNUTE TOJMHH Ca HETPAlHU U HE ce TpaHC(POPMHUpPAT B HOBA CUTYAIIHS.

3amaua 18 e cBbp3aHa ¢ pa3lo3HaBaHE Ha MPHU3HAIMTE 32 MPOTHYAHE HA XUMHYHA
peaknus.

Y4eHuuTe TPYIHO pa3aryaBaT yCIOBHUS OT MPU3HAIY 32 MPOTUYaHE HA XUMUYHH-
Te peakuuu. [lokazaTenHu ca MOCTMKEHHUATA Ha yUeHUIUTE Npy 3aaa4a 19. Exna ot
BEPOSITHUTE TIPUYMHHM 3a PE3YATATUTE € MaTepHaTHO-TeXHUYecKara 0a3a 1o XuMus B
YUWJIHIIATA, KOSTO HE TIPEIoiara mpoBexk1aHe Ha Ta00paToOpHH yIpaKHEHUS 1 IEMOH-
cTpannoHHn onuTH. ChIO Taka ce U3yyaBa B €lHAa TeMaTHYHA eJINHUIIA ,, YCIOBHSA 32
MIPOTHYaHe HA XUMUYHHUTE PEAKIIUU‘, KOSTO € 32 HOBY 3HaHUsI TOBa, OT CBOS CTpaHa, He
BOJIH JIO TOKpYBaHe Ha O4aKkBaHUTE pe3ynrtatu oT Aapo 10: HabmroneHue, ekcriepuMeHT
Y U3CleBaHe OT ydeOHara mporpama.

Ot 40 — 50 % e ycneBaeMocTTa npu 3anauu 3, 6, 7, 12, 15, 19, 20 u 22.

3amaunte 3, 6 1 7 ca CBbp3aHU C I'PAJUBHUTE YACTUIM Ha BEIIECTBAaTA. 3aJaunTe
ca cpenHo TpynHU. OT MONYYSHHUTE pe3yaTaTd MOXKE Ja Ce HallpaBH M3BOJ, Y€ HE ca
YCBOEHU CHINECTBEHUTE MPU3HAIM HA MOJICKYJIUTE. Y UYSHUIIUTE Ce 3aTpyqHSBAT J1a
ChOTHECAT CXeMaTHYHU O3HAYCHUS Ha aTOM, MOJIEKYJIa, TTOJIOKHUTEJICH M OTpHIIaTeNIeH
WOH KbM TEXHUTE HAUMEHOBaHUS.

3amava 12 BKITIOUBA HOBY 3HAHUS, CBP3aHU C YMEHHATA Ha YISHUIIUTE J1a pas3IrndaBatT
XUMHYHUTE PEaKIUH 110 OpOil Ha U3XOTHUTE BEIIECTBA U MTPOAYKTUTE HA PEAKIIHUITA U
Jla 0O3Ha4aBaT C TyMH U MOJIENT XUMUYHHTE PEaKIih. 15 € ChC CBOOOAECH OTTOBOP, KOETO
JIOITBJTHATEINTHO € 3aTPyAHIIIO MECTOKIACHUINTE. BeposiTHa MpyuYrHA 3a HECKATa yCIIe-
BaeMOCT IIPH Ta3H 33j1a4a OW MOTJIa J1a C€ IOTHhPCH, Y€ BEIIECTBOTO KAJIMEB IepMaHTaHaT
HE € JOCTaThuHO JOOpe MO3HATO, BBIIPEKH Ue B yueOHaTa mporpama € BKIIFOUEHO Ja ce
M3y4YaBa NP ONKMCBAaHE Ha METOUTE 3a IMOIy9YaBaHe Ha KHCIOPO/.

3amaua 15 mpoBepsiBa eKOJIIOTHYHATA KYJITypa Ha yaeHurmre. [lomydennte pesynraru
Ca y4y/Balllo HUCKH TPEJIBH/I TOKA3aHUTE MTO3HAHUS B H3CJICABAHETO C METOKIACHUIIH-
Te. He ce cBbp3Ba IEICTBHETO HA 3aMBPCUTEIINTE HA Bh3yXa C TEXHUTE CBOHCTBA U
MTOCJIEANIINTE OT TAXHOTO ToMagaHe B arMocdepara.

3amaya 19 e cBbp3aHa ¢ ONMCBaHE HA YCIIOBUSTA 3a IPOTHYAHE HA XUMUYHU PEaKIINH.
[IpuunHUTE 32 HUCKATa YCIIEBAa@MOCT IPH 3a/1a4a ca KOMEHTHPAaHHU TO-TOpe.

[Ipu 3amada 20 ce u3KMCKBa yYCHUITUTE Ja MIPUIIOKAT B KOHKPETHU MPUMEPH 3HA-
HUSTA 332 BUJIOBETE XUMUYHH PEAKIINU: XUMUYHO 3aMECTBaHE, XUMUYHO ChEAMHSIBAHE
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U XUMUYHO pasnaraHe. [lokazaHara ycrneBaeMOCT € MOoAOOHA Ha Tas3u OT 3aaada 12 u
OTHOBO IOTBBPXK/1aBa, Y€ YUCHUIIUTE Cpelar TPyAHOCTH MPY ONpeesisiHe Ha BUA Ha
XUMUAYHUTE PEeaK1y 110 OPOi Ha M3XOHUTE BELIECTBA U Ha MPOAYKTUTE Ha PEaKLHUATA.

Huckara ycnieBaemocT npH 3aza4ya 13, KosTo € ¢bc CBOOOAEH OTrOBOP, MOKa3Ba, e
KOT'aTo yYEHUIUTE CaM1 TPsIOBa OMMIIAT C TyMHU MOJIEJI HA XUMUYHA PEaKLus 1 J1a OIpe-
JeJISIT BUIAa HA XUMUYHATA Peakiys, Cpelar cepuo3Hu 3arpynHenus. Ot oopaboreHure
JAHHU Ce BIXK/A, ue 16.,2 % OT yUeHUIIUTE 3HAST KaK MOXKE J1a C€ JOKAXKE, Y€ BOZOPOABT
€ IPOAYKT Ha peakuusTa. [lomydeHusT pe3yarar KopecloHAnpa ¢ pe3yaTara B IeTH Kiac,
KB/IETO OT METOKIACHULIUTE CE M3UCKBA J1a IPEUI0KAT METO/ 32 J0Ka3BaHE Ha KUCIOPOLL.

Ta6auna 2. YcrieBaeMOCT Ha YYEHUIIUTE MO OYaKBaHU pe3yiITaTH OT yueOHaTa

nporpama
OuakBaHU pe3yJTaTH Yeneae- 3agaua
MOCT Ne B TecTa
Pa3no3HaBa NpOCTH U CIIOXKHH BEIIECTBA 110 ChCTAB. 60,91 % 1
Ornperniensi chCTaBa Ha MPOCTH U CIOKHU BELIECTBA. 67,43% 2
OmnucBa U cpaBHABA TPAJAUBHUATE YaCTUIM HA BEIIECTBATA! 53,64 % 3
aTOMU, MOJIEKYJIU U HOHHU.
I'pynupa BemecTara 1o Buia Ha rpaIuBHUTE UM YaCTULU. 48,11% 4,5,6,7
Omnwcsa (pu3NUHUTE CBOWCTBA HA IPOCTH U CIOKHH BEIIECTBA. 56,77 % 8,9,10
PasinuaBa HIKOM XapaKTEpHU XUMHUYHU CBOKCTBA HA IPOCTU 56,84 % 11,13
1 CJIOXHHM BEIIeCTBAa KUCIOPOJ, BOAOPOI, KeIA30, HIKOU
CBHETMHEHUS Ha KUCIOPOJa U HKENISI30TO.
Wnroctpupa ¢ npuMepr IpakTHYECKOTO IPUIIOKEHHE Ha HAKOU 66,25 % 14
CMECH Ha JKEJI30TO C ONPEAEICHH KOINYECTBA OT JPYTH
BEILIECTBA.
Ornpenenst NPOAYKTUTE HA XUMUYHUTE B3aUMOJICHCTBHS 50,97 % 15,16
Ha KUCJIOPOZa KaTo 3aMbPCUTENN Ha OKOJIHATA Cpefia.
Omnmcaa ycnoBusTa 3a 00pasyBaHe Ha pbXk/Ja U Bpeara 68,48 % 17
OT Hesl.
PaznnyaBa Gu3MUHM OT XUMHUYHH MPOIIECH. 34,99 % 22
OnucBa npu3HAIM 32 IPOTHYaHE HA XMMUYHHUTE PEaKIu. 50,53 % 18
OrnucBa ycnoBHsITa 32 MPOTUYAHEe HA XUMHYHA PEaKIHsl. 46,85 % 19
PasmiuaBa XuMHYHAUTE peakInu 10 Opos Ha M3XOIHUTE 48,82 % 20
BEIECTBA M IPOIYKTUTE HA PEaKIHATA.
M3non3Ba 3aKkoHa 3a 3ama3BaHe Ha MacaTa Ha BEILecTBaTa Ipu 64,4 % 21
XUMHUYHH PEAKIHH.
O3HayaBa ¢ JyMU U C MOJI€JN XUMUYHUTE PEAKIIH. 48,98 % 12
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Huckara ycneBaeMocT npu 3a7ava 22a 1mokaspa, 4e He ca YCBOCHH (H3MYHHUTE U
XMMHYHUTE IPOMEHH Ha BELIECTBATa JJOPH CJIeI M3y4aBaHe Ha CTPOEKa Ha BEIIECTBOTO.

Mexny 20 —30% e ycneBaemocTTa nipu 3aaa4da 226. [Ipu 3anaua 22 noxycnosue (0)
€ TIO-TPY/IHO OT (@), 3aI0TO U3HCKBA apI'yMEHTUPAHEe Ha TBHPACHHUETO OT (), KOETO ITbK
M3UCKBA I0-700pO IMO3HABaHE HA MaTepuaa.

3akioueHnue

(1) Moxe na ce 00001111, e anmpoOUPaHUST TECT aJeKBATHO OIIEHSBA yCIIEBAEMOCTTa
Ha yYEHHULUTE ChIVIACHO 3aJI0KCHUTE 3HAHUS ¥ YMEHHUS B J{bpKaBHUTE 00pa30BaTeIHU
M3MCKBAaHMS U MOXKE Ja Ce M3II0JI3Ba 33 OLEHIBAHE HA 3HAHUATA HA YUCHULINTE U uar-
HOCTHKA Ha y4eOHUs MpoLeC IPU NPUKIIOUYBaHe Ha pasnena ,,Bemecrsa. [IpeBpbiiane
Ha BelIecTBara’ OT yueOHOTO ChIIbpKaHue 10 ,JoBeKbT u npupoxara“ 3a VI kirac. 3a
n300pa Ha 3a1a4MTe BasKHA POJISI UTpae U M3IOJI3BAHUSAT ekcriepTeH aHanus. [Ipeodnana-
BaIllaTa YacT OT 3a1a4UTE Ca ChC CPeiHA TPYIAHOCT U MHOTO 100pa TUCKPUMHHATUBHOCT.

(2) YuennuuTe cperuart 3aTpyIHEHUs IPH 3a1a4UTe CbC CBOOOJEH OTIOBOP, CBbP3aHH
C ONMCBaHE HA U3y4YaBaHUTE MPOLECH, ChbCTaBsIHE HA TEKCT C IPaMaTu4eCcKy NPaBUIIHO
[IOCTPOEHH U3PEUYCHUS U PUJIaraHe Ha 3HaHWUS B KOHKPETHA CUTYaIlHsl.

(3) Heobxonumo € TbpceHe Ha Io-yIaqHo 32 Bb3PacTOBUTE 0COOEHOCTH Ha yUCHULIUTE
CHOTHOILIEHHE MEKAY 3HAHUS, yMEHUS U OTHOLIEHHs. B yueOHaTta mporpama mnpeoo-
JaJaBaT OYaKBaHHU PE3yITaTH OT HUCKUTE KOTHUTHUBHH PaBHHUILA — BB3IIPOM3BEKIAHE,
pa3dupaHe 1 OTYACTH NPUIIOKEHUS], IOZOOHO Ha MPOrpaMuUTe MO XUMHUS 3a 7. U 8. Ki1ac
(Gendjova, 2012). 3a na ce u3rpaju mbJiHA KApTHHA 33 IPUPOIaTa, € HEOOXOAMMO y4e-
HULMTE Ja MOTAT J1a aHaJIM3Upar 1 0000111aBart, 1a ce nNpeLu3upar OYaKBaHUTE Pe3yiTa-
TH, CBBP3aHH C NPAKTHUECKU YMEHHUS 3a paboTa ¢ IPOCTH MOJENHU, CXEMH, J1a paboTAT
C pa3IMYHM U3TOYHUIM HAa WHPOPMALH, Ja TUCKYTHPAT U JAp., KOUTO ca 3aJIETHAIN B
OCHOBHTE Ha KJIIOYOBUTE KOMIIETEHTHOCTH IO MPUPOAHU HAYKH.

KitouoBHTE KOMIIETEHTHOCTH O MPUPOAHU HAYKHU ce€ Ae(GUHUpAT KaTo MO3HaBaHE
Ha OCHOBHH NPUHIMIIM B IPUPOJAaTa U Ha OCHOBHH IOHSTHS, IPUHLUNIHN U METOAU Ha
HAay4HO MO3HAHME; ThPCEHE U YCTAHOBSBAHE HA IPUYMHHO-CIICACTBEHN BPB3KU MEXKILY
H3y4yaBaHUTE SIBICHUS, pa30upaHe 3a Bb3MOKHUTE IOCIEACTBUS OT YCBOCHUTE 3HAHUS
3a BB3JICHCTBUETO BHPXY OKOJIHATA CPEAA; CIIOCOOHOCT J1a C€ M3IOJ3BaT Pa3InIHU ype-
1M 32 HaOMIOICHUE U U3MEPBaHMs U 32 000011aBaHe Ha PE3yATaTH; CIIOCOOHOCT J1a ce
M3II0JI3BaT HayYHH JaHHU 3a (GOpMHUpaHE U NPEICTaBsIHE Ha 3aKIIOUCHUS, CIIOCOOHOCT
Jla ce Pa3ro3HaBaT OCHOBHUTE XapaKTEPUCTHKH HA HAYYHOTO M3CJICBAHE, Ch3AaBaHEe
Ha MHTEPeC KbM Hay4IHUsI HAMTPEIbK U Ha CBbP3aHUTE C HErO OrPAaHUYCHUSI M PUCKOBE. ©

[Ipuno6uBaHeTo Ha KIFOYOBU KOMIIETEHTHOCTH T10 IPUPOJHH HAyKH € B OCHOBAaTa Ha
IpaMOTHOCTTA 10 IPUPOAHH HAYKH. [ paMOTHOCTTA IO MPUPOIHU HAYKH CE ONPEIesIsi KaTo
[IO3HAHUETO 0 IPUPOJHH HAYKH U IPUIIAraHETO MY 3a pPellaBaHe Ha IPOOIeMH B Ta3u
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oOact, 3a mpuoOMBaHE HA HOBO TO3HAHME, 32 OOSICHABAHE HA MPUPOAHUTE MPOLIECH
U SIBJIEHUS ¥ GOPMYIHMpaHEe HAa apryMEHTHPaHU 3aKJIIOUEHHS 110 BBIIPOCH, CBBP3aHU C
NPUPOIHHUTE HAYKH, 32 pa30rpaHe Ha XapaKTePHUTE 0COOCHOCTH Ha IPUPOIHUTE HAYKH
KaTo 4acT OT YOBELIKOTO ITO3HAHUE U KAKBO € IMPWJIOKECHNUETO HA IPUPOJHUTE HAYKU
TexHonoruute B chBpemenus caT (Ilerposa, 2010).

(4) CpritacHO paMKOBHTE M3UCKBaHMsI HA MUHHCTEPCTBOTO Ha 00pa30BaHUETO U HAY-
Kara 3a pa3zpaborBane Ha J{bpKaBHI 00pa30BaTEIHU U3UCKBAHUS 32 yUeOHO ChIbpKaHUEe
,»BKHO M3MCKBAaHE KbM CTAaHAAPTUTE 3a yUYEOHO ChIBbPKAHUE, C KOUTO CE ONpPEAes
00111000pa30BaTEIHUAT MUHUMYM I10 CTEIICHU U €TalH, € Te 1a ObAaT HOCTIKUMHU 3a
80% ot yuenunute." TpeBoKeH € (akThT, Ue MAIBK MPOLEHT OT IIECTOKIACHUIIUTE
MOKPHUBAT MUHUMYMa OT [{bp>kaBHUTE 00pa30BaTeIHN U3UCKBaHus. ToBa BOau 10 HEOO-
XOIUMOCTTA OT HOBH J[bp:kaBHM 00pa30BaTeIHN U3UCKBAHUS 32 YUeOHO ChAbPKaHME,
pa3paboTBaHe HA CTaHAAPTH 3a OLICHSIBaHE U 3a yueOHa cpefa.

TTPNJIOXKEHUE
TectoBu 3a1auu BEPXY MOYI
,Beuectsa. [IpeBpbiane Ha BeniecTBara‘ no ,JosexksT u npupogara“ B VI kiac

Temara cbabpka 22 TECTOBM 3a1a4M OT pa3zaen ,,.Bemectsa. [IpeBpbliiane Ha Bellie-
cTBara“. 3a/launTe ca ¢ YeTUPU BB3MOXKHU OTTOBOpA, OT KOUTO CaMO €/IMH € BepeH, U
3aJ1a4u, B KOUTO TPsOBa J1a AombJIHUTE. [[podeTe BHUMATETHO YCIIOBUATA Ha 33/Ia9NTE U
ru pemrere. OTroBopuTe 0TOCISA3BaliTE BBPXY TECTA. 3a 1A OTOSIEIKUTE CBOSI OTTOBOD,
3a4yepTaiiTe OyKBara OT HOMEpa Ha ChOTBETHATA 3a/lada ChC 3HaKa X.

3anava 1. IIpocTo e BewecTBOTO, ChCTABEHO OT:
a) JIBa aToMa BOJIOPOJ U €IMH aTOM KHUCJIOPOT;
0) enyH aToM BBIVIEPOJI U JIBa aTOMa KHUCIOPOT;
B) TpY KUCIIOPOJIHHU aToMa;

T') €IMH aTOM BOJIOPOJT ¥ €IH aTOM XJIOP.

3anaua 2. Onpenenere B KO pesi BelecTBara ca caMo IPOCTH U B KOW — CaMO CIOKHHU:
a) HaTpHEeB XJIOPHU/, BOJIA, BBIIEPOACH JHUOKCHUI,

0) cepeH AMOKCHI, a30T, KeJe3eH cyapu,

B) KHCJIOPOJI, 030H, BOIOPOI;

T') KEeIA30, Kele3eH AUXIOPU]I, Cspa.

A. CaMO IPOCTH ...eeevveeereannenn
b. caMo CIOXHH ..........cccuuu.....
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3amaga 3. Kot oT m30poeHNTE MPU3HAIM HE € XapaKTEePeH 32 MOJIEKyHuTe?
a) rpaIuBHY YacTUIM Ha BEIIECTBATa;

0) nMar maca;

B) IPUTEXKABAT 3apsiz;

I') U3rpajieHy ca OT aTOMH.

3agada 4. Jlagenu ca yactunute A, B u C.

YacTuua [IpoToHun EnexkTponu
A 11p* 10e-
B 8p~ 8e
C 16p* 18e"
Onpenenere:

Kos wacTuima e Ha HEyTpajIeH aToOM ...............
Kos gacTtuma e mojoXKHUTEIEH HOH ................
Kos wacTtuna e orpunarenet HoH .................

3amaga 5. OT KO# aTOM MOXKE Ja C€ MOJy9H HOH, KOUTO ChaABpKa 9p* u 10e?
a) 10p™ u 10e;

0) 9p" u 9e;

B) 8p”" u 8¢

r) llp u lle.

3amada 6. Koe ot BemiecTBaTa € ChCTaBEHO OT MOJIEKYJH?
a) XKeJys30;

0) n1uaMaHT;

B) KHCIOPOJI;

I') HaTpPHUEB XJIOPHUJ

3agaua 7. CBbpKETE CXEeMAaTHUYHUTE O3HAYCHUS C HANMCHOBAHUATA UM:
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3anaua 8. Koe or u30poeHuTe CBOKCTBA Ha KUCIOPOA € HAW-TIOAXO IS0 32
JIoOKa3BaHe MPU HETOBOTO MoJiyyaBaHe?

a) B3amMOJIcHiCTBA C BOIOPOI;

0) pa3mainBa Tiieemia Tpecka;

B) MO-TEXBK OT BB3AYyXa;

r') MaJIKO pa3TBOPUM BBHB BOjIA.

3agaga 9. Ilocouere rpemIHOTO TBBPACHUE:

a) BOAOPOABT € Oe3LBETEH Ta3, MO-JIeK OT Bb3/yXa;
0) BOIOPOABT € XUMHYCCKH aKTUBHO BEIIECTRO;

B) BOJOPOABT MOAIBbPkKA TOPEHETO;

T') BOAOPOIBT € ,,TOPUBO HA OBIIEIICTO™.

3amaga 10. Koe ot u3dpoeHurte cBOHCTBA He CE OTHACS 3a Bojara?
a) TEYHOCT IPH CTallHa TeMIeparypa;

0) HAMA LBAT;

B) kunu nipu 100 °C;

r) HE MOXeE Jla ce pasiara.

3anaua 11. Koe oT nocoueHuTe CBOMCTBA HA KUCIOPOAA € XUMUYHO?
a) pa3TBOPUM BBHB BOJA;

0) 6e3mBeTeH ra3;

B) MO-TEXBK OT BB3yXa;

T') B3aMMOJEHCTBA C BOJOPO/I.

3anaua 12. Eaun ot MeTonuTe 3a MoslydaBaHe Ha KHCJIOPOJ € Ype3 HarpsiBaHe Ha
KaymeB nepmaHranar. [lomyuyaBar ce omie KajaueB MaHTAHAT M MAaHTAHOB JHUOKCHJI.
W3pazere c Mozpen mpoleca U OnpeaeieTe BUaa Ha peaKuara.

3amava 13. XKens30T0 B3auMOnEHCTBA ChC COJIHA KUCEIHMHA, KAaTO MPOAYKTUTE Ha
peaKkmusITa ca JKelIe3eH JUXIOPUI i BOAOPOS.
A. 3annieTe Mozienia Ha XUMAYHATa PeaKIus
b. Onpenenere Bua Ha XUMUYHATA PEAKIINS
B. KaxMokeM 1a moKa)keM, 9€ BOIOPOIBT € MTPOIYKT HAPEAKITHATA ......cuvveeereereveeenreanns
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3anaua 14. UyryHbT € CIUIaB Ha KeNsI30TO ¢ Bbriepoaa. Onpezaenere CBOUCTBO, OT
KOETO 3aBHCH HM3IIOJI3BAHETO HA YyTyHa 3a M3pab0TBaHe HA OTOIJIMTEHHU MEYKH U pa-
JMaTOPU.

a) ©Ma MarHUTHU CBOMCTBA,

0) o6paboTBa ce ¢ pexkenum HHCTPYMEHTH;

B) NPOBEXAa TOIJINHA;

I') UMa MeTalleH OJISICHK.

3agaga 15. Otnenenust B arMocdepara mpH U3rapsiHe Ha BbIIMINA U He(TeHH
IIPOLYKTHU BBIVIEPOIEH TUOKCHU] € IPUYMHA 34!

a) KHCEJIIMHHNTE IHKI0BE;

0) I106aTHOTO 3aTOIIISHE;

B) 030HOBATa IYIIKA;

T') HaMaJieHaTa BUAUMOCT.

3amaua 16. Koil oT ra3oBete He 3aMbpcsiBa OKOJIHATA cpeaa?
a) BBIVICPOACH TUOKCH,

0) a3or;

B) a30TCH TUOKCHUI;

T') CepeH JUOKCHUIL.

3amaga 17. XKene3nute mpeaMeTH ce MpeAmna3BaT OT PBKIAICBAHE, KaTo:
a) Ce MOCTaBAT Ha OTKPHUTO;

0) ce 6osaucaar;

B) He ce 00paboTBAT JOMIBJIHUTEIHO;

I') ce U3MHUBAT YECTO C BOJA.

3agaua 18. [Tocouere koe oT M30pOEHUTE € MPU3HAK 32 MPOTHYAaHE HA XH-
MHYHA peaKIus:

a) 3arpsBaHe HAa U3XOAHUTE BEIIECTBA;

0) cTpuBaHe Ha TBBPAUTE U3XOJHH BEILIECTBA;

B) KOHTAKT MEXJy M3XOJIHHUTE BELICCTBA;

I') OTAEsAHE Ha Ta3.

3agaua 19. [locouere koe OT U30OpOCHUTE € yCIOBHE 3a MPOTHYAHE HA XH-
MUYHA PEAKIIHS:

a) KOHTAKT MEXJy U3XOJHHUTE BEIIECTBA;

0) oOpa3yBaHe WJIU pa3TBapsHE HA yTalKa;

B) OTAEJSHE HA TOIUIMHA U CBETINHA;

I') IpoMsiHa Ha LBETa.
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3anava 20. JlaneHu ca MOJedIM HA XUMUYHU PEAKI[UU:
a) BOJOPOJCH MEPOKCUl — BOJA +KUCIOPOI;

0) BOmOpOI + XJI0p —> XJIOPOBOIOPOI;

B) MEIIEH OKCHUJ + BOAOPOI — Mea + BOJA;

T) capa + KUCIOPOJ — CEepEeH TUOKCHU/I.

OmnpeneneTe BUIa HA BCAKA XUMHUYHA PEAKITUS:
XUMHWYHO 3aMCCTBAHEC........euvevenen.n.. R
XUMHYHO ChCIUHSIBAHE................... R
XUMHUYHO PA3TATAHC .cuevnenernennennnnen.

3amaga 21. [Ipu usrapsiae Ha 42 g csgpa B KUCIOPOJ, ce moiaydaBar 98 g ce-
peH nuokcua. MacaTa Ha pearupanus KUCIOPO €:

a) 94g;

0) 54 ¢g;

B) 64 g;

r) 56 g.

3anaua 22. IlocoueTe KOM OT MOCOUYEHUTE NMPOMEHHU Ca XUMUYHU U U KOU —
Gbu3NIHA.

a) 3aMpb3BaHE HA BOJA;

0) TopeHe Ha AHPBECHHA;

B) PBKASICBAHE HA JKEJIC3HU MPEIMETH;

r') TOTIEHE Ha 3axap.

OGocHoBeTE OTrOBOpPA CH.

XUMUYHUA TIPOMEHU ca
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Ananuz na nocmudsicenusma Ha ydernuyume om wiecmu Kiuac...

STUDY OF PUPILS’ PERFORMANCES (SIXTH GRADE) ON
SECTION ,,SUBSTANCES AND THEIR PROPERTIES* IN THE
SUBJECT ,,MAN AND NATURE*

Abstract. This article presents the results from assessing students’ performances in
»Man & Nature* (6th grade), in the part related to substances and their transformations.
The study was conducted with 1010 sixth graders from various schools on the territory of
Lovech region, Bulgaria. The main objective of the paper is to determine to what extent
students’ performances meet agreed deliverables in the curriculum. Students’ performances
are evaluated with test established in accordance with state educational requirements
and the curriculum for the sixth grade. Specific conclusions have been drawn from the
obtained results with respect to students’ performances, and some weak points in early
science education have been identified.
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