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Experiments
Yueben excnepumenm 6 npupoonume nayxu

XUMHUYHUAT OIIUT - HAYKA U 3ABABA

Eanna Yopoamxuiicka, Beanuka JIumurpoBa, Marnanena Illexepauiicka,
l'anuna bansoBa, Metoauiika AHrejioBa
FOzo3anaoen ynusepcumem ,, Heogpum Puncxu** — brnacoesepao

Pe3rome. XuMHUUHNTE ONUTHU B KJIAC €A OT IOJIIMO 3HAUCHME 3a NOLAbPKAHE Ha
MOTHBAIMITA HA YYCHUIUTE Ja y4aT XUMHA. B Tasn crarus ca mpencraBeHH HAKOJIKO
0CO0EHO 3aHUMATEIHH XUMHYHU eKCIIePUMEHTa, KOUTO Morar Aa ObJaT II0OKa3BaHU Ha
YUSHHIH C pa3iiyHa Bb3pacT. OMUTHTE, 328IHO C IOTHYHUTE 33/1a4H, Ca HHCTPYMEHTH,
Ype3 KOUTO MOXeE JIa Ce MPeIajie Ha YUCHHUIUTE CHITHOCTTA HA XUMUSTA KaTO MIPUPOIHA
Hayka. Te3n omuTH MoTar Jja ce NPeUIoKaT U B CEMUHAPH C YYHUTEIH 3a IOBUIIABAHE HA
TEXHHUTE EKCIIEPUMEHTAIHN YMEHHSI.
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BoBenenue

EKCHepI/IMeHTBT € OHa31 4acCT OT XUMUATA, KOATO IMMPUBJINYA Hal-CUJIHO BHUMAaHUETO
Ha YYEHULIUTE KbM Ta3M Taka TPyIHA U MHTEpEeCHa HayKa. EKCIEpUMEHTHT € OCHOBA
Ha CETUBHUTE BB3MPUATHS U NPEACTaBH, KOUTO crioMarar 3a ()opMUpaHe Ha MOHSTHUSA,
3a U3BEXKJaHE Ha 3aKOHU U TEOPETUYHU IMOJIOKEHUS. J[eMOHCTpUpPAaHETO HA XUMUYHU
€KCIIEPUMEHTH MIPOBOKUPA YUYEHULIUTE, CTYACHTUTE U YUYUTEIUTE 32 ThPCEHE HA HOBU
BapUaHTH U Bb3MOXHOCTHU 3a NIPEACTABAHETO HA XUMWYHUTC 3HAHU . Ha6HIOIIaBaHI/I$IT B
IMOCJICAHUTE T'OAUHU CIla/] B MHTEPECAa KbM IIPUPOJHUTE HAYKHU € O6yCJIOBeH 1 OT HAYUHA
Ha [IPET0JIaBaHETO UM B ChBPEMEHHOTO ObJIrapcko yumuiie. YecTo yact oT MaTepuasia
ocTaBa Hepa3OpaH, He Ce ThPCH 00IaTa JIOTHYECKa BPh3Ka B M3y4aBaHUTE MTPEIMETH U
BB3MOXKHOCTHUTE 3a OpMHpaHe Ha MPUPOAOHAYYIHA IPAMOTHOCT. MHOTO Majka 4acT OT
YYEHHIINTE UMaT BB3MOXKHOCT J1a HaOIOaBaT peajieH XUMHYEH eKCIIEPUMEHT B YUUITUIIIS
¥ TI0 TO3W HAYMH YacT OT 3aJI0KCHHUTE B YICOHHUTE IPOTpaMy OYaKBaHU PE3YJITATH 3a
(dhopMupaHe Ha YMEHHS OCTaBaT HepeaIu3upaHu.

Ien Ha HACTOAIOTO CHOOIIEHHE € JIa CE TTOKAKAT HAKOU Bb3MOKHOCTH 33 IIPECTa-
BsSIHE HA XUMUYHH SKCIICPUMEHTH 110 3a0aBEH M aTPaKTHBEH HAUWH, KaTo MapajeIHo C
TOBA C€ Pa3KpUBAT HAYUYHUTE UM XapAKTEPUCTUKH U Bb3MOKHOCTUTE 32 CBbP3BAHETO
UM C PEATHH MTPAKTHICCKH TTPOOIIEMH.
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IonOpanu aTpakTUBHY XUMHYHHU ONUTH

Y4eOHUAT XUMHUYEH €KCIEPUMEHT € METOA 3a HEMOCPEICTBEHO M3CIIeIBaHE Ha
neiicreutenHoctTa (Auapees, 1996). Toii ce siBsBa BapuaHT Ha HAYYHUS XUMUYEH €KC-
MEPUMEHT, HO KaTo METO/l Ha 00y4IEHHUE Y4acTBa B IOCTUTAHETO Ha ONIPEEICHU aCTIEKTH
OT OCHOBHUTE MEIarOTHYECKH IIeJTH — KOTHUTUBHA, apekTUBHA 1 TicuxoMoTopHa. CaMo
MO TO3W HA4YHMH M3IOJI3BAHETO Ha XUMHUCH EKCTIEPUMEHT OW JIOBENO JI0 peau3upaHe
Ha KOHCTPYKTHUBHUCTKA yyeOHa cpeia U MpUI0OMBaHE Ha BaKHU MIPAKTUUYECKHA YMEHHSI.

OcBeH TOBa 32 IOBHILABAHE HA MHTEPECa Ha YUCHULIUTE KbM XUMHATA U MOTHBALIUATA
3a U3y4aBaHETO 1 € BAYKHO EKCIIEPUMEHTBT J1a € ,,AHTEPECEH, HEOUaKBaH, HEMPEIBUANM,
n1a Oy JIFOOOTTUTCTBO, /1 C€ CHIIPOBOXKIA C €PEKTH, KOUTO CHITHO BB3IEHCTBAT BBPXY
CeTHBaTa, MOPAKAAT CCTETHUCCKU BB3NPHUATHS U TPEIICTABH, JOCTABIT HACIAKICHHUE,
MPOBOKHUpPAT aKTUBHOCTTA HAa yMa U pa3nanBar BroOpaxenueTo (EmuTpomosa et al.,
2012).

Jluncara Ha JOCTaTbYHO OHAIVICASIBAHE W M3IOJI3BAHE HA XUMHUYHH €KCIIEPUMEHTH
IIPY TNPENOAABAHETO B CHbBPEMEHHOTO OBJIrapcko yYWJIMIIE HACOUBA BHUMAHHETO Ha
YYEHHIUTE KbM APYI'H JOCTBIIHU U3TOUHHLN Ha MH(GOpPMALUs — Hal-4€CTO HHTEPHET.
OOWKHOBEHO MPEJICTABEHUTE TaM EKCIIEPUMEHTH ca 0e3 ChOTBETHUTE HAYYHU OOSICHEHN S,
3ajara ce Ha BU3yaJHHUs e(eKT M He ce OTUYMTAT MepKHTe 3a OezomacHa padoTa. [Ipu
nperiiena Ha HSIKOU OT caliToBeTe Y, peyiaraly KJIMIIOBEe HAa XAMUYHHU €KCIIEPUMEHTH,
Y Ha METOAMYHATA JIUTEPaTypa, CBbp3aHa ¢ pabora B yueOHara nabopartopust (AHresna-
uyeBa, 2006; Kupxkona et al., 1994; Jlazapos, 2006; Manuesa et al., 2000; HuxomoBa &
Hparosos, 1985), ca mogOpaHu HAKOJIKO €KCIIEPUMEHTA, ITOIXOISIIH 3a TIPEACTABIHE Ha
BpB3KaTa XMMUYHHUS CKCIIEPUMEHT — HayKa 1 3a0aBa (TpuioxeHust 1 — 4).

[peanoxxeHUTE XAMUYHHU OITUTH Ca aTPaKTUBHHU, O€3011aCHU U ObP3H 32 M3ITbIHEHHE.
CamuTe HaMMEHOBaHHS Ha T€3M XMMUYHHU €KCIIEPUMEHTH Ca WHTEPECHH, 3araJb4Hu.
Te rpaOBaT BHUMAaHUETO HA YYCHULUTE OLIE ¢ OOSBSIBAHETO CH. 3a PEeaIM3UPaHETO UM
ca HeoOXOIMMH JIECHO JOCTBIIHU MaTepHal U peakTUBU. Te3u onuTy Morart fa Obaat
U3I0JI3BaHM KaKTO B YUWIMIIHUS KypC, TaKa U B peAnlia U3BbHKIACHU JeiHocTH. [lo-
pazy JECHOTO CH U3ITbIIHEHNE MOTar JIa ce JICMOHCTPUPAT OT MPEBAPUTEITHO 00YICHU
YUEHHIIY TpeJl APYTH YYCHUIH OT Pa3IMyHH Bb3PACTOBH IPYIIH.

WBKII0YUTETHO BaYKHO € YYUTEIAT TOYHO M BHUMATEIHO Ja TUIaHUpa LeUTe MpH
peanu3upaHe Ha BCEKU OT eKCIIEPUMEHTUTE B PUIIOKEHHUATA B ChOTBETCTBHUE C yueOHaTa
nporpama, 3a Jia ce pa3KpHusT HayqHHUTE XapaKTepPUCTUKH Ha HAOII0IaBaHUTE IPOMEHU.
Hampumep ommmrture ,,Bynkan (mpunmoxkenue 1) u ,,OBBITIIBaHE Ha 3axap (IprITOXKe-
HHUE 2) MOTaT Jla ce M3IMONI3BaT B Kypca 1o ,HOBeKbT U mpupoaara’ 3a MpeacTaBsHe,
o0siIcCHeHHE U pa3rpaHMYCHHE Ha YCIOBUATA U MIPU3HALIMTE 32 IPOTUYAHE HA XUMHUYHH
peaxuu, 10KaTo B Kypca 1o ,,XHMHUsSl U ONa3BaHe Ha OKOJHATa cpela’ cienBa Ja ce
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00sICHM XMMHU3MBT Ha HaOIIONaBaHUTE TIPOMEHH, J]a C€ CBhPIKE C BHJIA HA MPOILECUTE
Y Jla ce MBIIONI3BAT U IPYTH HUBA 3a MPEICTaBSIHE — XUMUYHU ypaBHEHUsI, MOJIENH, a0-
CTPaKTHO MHCJICHE H JIp.

Omnutute ,,Cnoncka nacta‘ (npuioxkenue 3) u ,, I [puspak* (mpunoxkenue 4) ca moaxo-
TSI 32 U3II0JI3BAHE MTPU TEMUTE 3a OTyYaBaHe Ha KUCIOPO/ U KaTanu3a. Morar ia ce
THPCIT HOBU KOHCTPYKTUBHU PEILLICHUS OT YUCHULIUTE 33 U3bIIHEHUE Ha €KCIIEPUMEH-
TUTE — HAIPAUMeEP TPEAJIOKEHHUS 3a araparypa, MoIxo/sIia 3a ChOupane Ha OTIeIeHUs
KHUCJIOPOA, IPEIJIOKEHUS 33 APYTU KaTaIU3aTOpH, NPEIIOKEHUS 32 NPUIIOKEHUE UITU
pemaBaHe Ha KOHKPETHH MPAKTHYSCKH 331aui. 3a BU3yaIHM3UpaHe Ha HIKOU OT o0pa-
HHUTE XUMUYHU EKCIIEPUMEHTH MOTAT J1a CE U3IOJI3BAT CIEIHUTE JINHKOBE (6~ 9):

OnurcaHuTe HIKOJIKO XUMHUYHU €KCIIEPUMEHTA U Bh3MOXKHOCTUTE 32 TIPUIIOKEHUETO
¥M B 00y4eHHEeTO 10 ,, XMMUS ¥ ONIa3BaHe Ha OKOJTHATA cpefia’ ca camo Oeriia FITFOCTpaIys
Ha pa3HOOOpa3HUTE BapHaHTH 32 peaTu3upaHe Ha BpPBh3KaTa MEXy aTpaKTUBHOCTTA U
Hay4YHOCTTA Ha XUMUYHHUS EKCTIEPIMEHT. MaKCHMaTHOTO i M3ITO3BaHe B 00YYEHUETO 110
MIPUPOIHY HAYKH HECHMHEHO MOJKE J1a JIOBEJIE /IO YBEIMYaBaHe Ha MHTEpeca Ha yICHU-
uTe, na opMupa NpupoIoHayYHa IPAMOTHOCT U JIa TOBHUINIABA MOTUBAIIMSITA 32 YUCHE.

3akiaouenne

B ToBa mpoyuBaHe ca mogOpaHU HAKOJIKO aTPaKTUBHU XMMHYHU €KCIIEPUMEHTA,
KOUTO OWMXa MOIJIM J1a C€ MPEACTABAT Mpe] pa3IndHU Bb3pacToBU IpymH. M30panute
EKCIICPUMEHTH Ca HE caMo aTpakIvs, HO W JIOTHUCH MpobiieM, CBbp3aH C ONpe/eIcHa
HayJHa 3aj1a4a, pa3KpUBaIllyd XUMUATA KaTo 00IacT Ha HayKaTa. B eqHo 115010 ca chueTa-
HU HAyKaTa U aTpaKTUBHOCTTA Ha XUMUATA, JEMOHCTPUPAH € BAPUAHT 3a peaanu3upaHe
Ha BpBb3KaTa MEX]y aTpaKTUBHOCTTA M HAyYHOCTTA Ha XUMUYHUS €KCIIEpUMEHT. Te3u
eKCIIEPUMEHTH MOorar Ja ObJaT M3IMOJI3BaHU KaKTO MO0 BpeMe Ha KJIaCHHW 3aHWMaHUS,
TaKa ¥ B U3BBHKIIACHU ACHHOCTH — CEMUHAPH C YICHHUITH, CTYACHTH U YUYUTEIIH, KOUTO
HCKAT Ja TIOI00PST YMEHUSATA CH.

Acknowledgments. This study was supported by the South-West University Science
Fund: The chemistry experiment — science and attraction, 2015-2016.
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NPUJIOXEHHUE 1

Byakan

Heobxooumu npubopu u peaxmueu. (NH,),Cr,0, Mg-nenTa, orueynopna nocraBxa
(ToUMHKOBAHA JITAMapHHA, KEpaMHUIHA TTOCTaBKa).

Hauun na paboma. Hacunsa ce 18ppa K,Cr,0, Ha KymunHKa, B cpeiaTa ce MoCTaBs
Mg-neHTa u ce 3anainsa.

Habmooasanu npomenu. Habnronasa ce n3pursane Ha MUHHUBYJIKaH: AUXPOMEHHAT
TPHUOKCHJI C€ OTJIEIIsl KaTO POXKaBa Maca M ce HaTpyIBa BbB BUJI Ha KOHyC. Ha Bbpxa Ha
KOHyCa Ce BUKIAT NCKPH OT HaxexeHuTe 9acTudku Cr,O; Taka 4e KapTHHaTa Haroz1o-
0OsiBa M3pUrBaHe Ha ByjikaH (¢ur. 1).

il S

®@urypa 1. Onur ,,Bynkan*

Xumuunu ypaenenus Ha npoyecume:

(NH,),Cr,0, — Cr,0,+N, +4H,0

H3600. OuTshT ,,Bynkan™ BCHITHOCT MPEACTaBIABA EK30TEPMHUYEHO pa3liaraHe Ha
aMoHueBUs quxpomar. ToBa € eUH W3KIIIOUUTEIHO aTPaKTUBEH OIUT, KOWTO MOXeE Ja
IMPUBJICYE BHUMAHHETO HA Pa3/IMUYHU 110 Bb3PAaCT YUYCHUIIN (I/I Ha MaJIKyi, 1 Ha I‘OJ'IeMI/I).
Hecnyuwaitno Hocu umerto ,,Bynkan‘ — HaOIrOaBa ce ,, ICTUHCKO  U3PUTBaHE HA MAIIBK
ByJKaH. TO31 OITUT MOJKe J1a c€ IEMOHCTPHpa Mpel YISHHIH, KOTaTo U3y4aBaT XUMUYHHTE
€JIEMEHTH a30T WJIH XPOM, KaKTO U IIPU M3y4aBaHE Ha OKHCIUTEIHO-PEIYKINOHHUTE
peaxnuu.
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NPUJIOKEHUE 2

OBbIiIsiBaHe HA 3aXap

Heobxooumu npubopu u peaxmueu: OexepoBa dama (Bucoka ¢gopma) ot 100 M,
JTbXKMYKA, CTBKJIEHA NPBUKA, HPBbCKANIKa, XaBaH4e u nectuk, k.H,SO, 3axap 50 —100 T,
Ba3eJIMH WJIM TEUCH CaIlyH;

Hauun na paboma. B penBapuTeTHO HaMa3aHa ¢ Ba3eJUH UM TEUCH CallyH YalliKa
Ce HAaCHIIBA IUIACT JIEKO CTPUTA KpUCTaliHa 3axap ¢ aebenuna 2 — 3 cm. [Ipubassr ce
HSKOJIKO KaIlK{ BOZA 3a OBJIQXKHSABaHE, pa30bpKBa ce U CieJ TOBA ce MPUOABAT 5 M
k.H,SO, Pa36bpkBa ce cbC CThKIICHA IPBUKA 10 IOsBaTa HA Ka()€HUKABO OLBETSBAHE U
MpBYKATa CE OCTABS BbB BEPTHKAJIHO MOJIOXKECHHUE B Cpe/iaTa Ha yalara.

Habmooasanu npomenu. Ciiesi HIKOJIKO MUHYTH CMECTA TIOUSPHSIBA M 3aIT04Ba J1a HA0bO-
Ba, ITBJI3W HATOPE 110 CTEHUTE Ha chaa (ur. 2). OTAENAT ce ra3oBe 1 criequpuuHa MUpU3Ma.

Xumuynu ypaeHeHus Ha npoyecume.

C,H,,0, +k H,SO, - 12C+ 11 H,0

C +k. 2H,SO, —» CO, + 280, + 2H,0

H3600. PeakisiTa MeXx Iy csipHaTa KUCEJIMHA U 3aXapTa
€ eK30TepMUYEH Ipolec (TIpoLec, TPUAPYKEH C OTAETSIHE
Ha TOTUTMHA), 38 KOETO CBUETEIICTBA OTACIISTHETO Ha TTapa
U 3aTOIUIAHETO Ha OexepoBara damia. OCBEH OTHEMaHE
Ha BoJaTa OT 3axapTa CsApHaTa KHCEJIMHA pearupa u C
IIOJIy4€HHsI BBIJIEPO], IIPU KOETO CE OTAEIIST ra3000pasHu
OPOAYKTHU, KOUTO IIPaBAT Macara IyIrjiecTa 1 1 U3THUKBAT
oT yamara. To31 ONMUT MOXe Jia ce JeMOHCTpUpA MpH
HA3y4aBaHETO Ha csipHa kucenuHa B VIII kiac, kakto u B
X KJ1ac pH ypoKa 3a BbIVIEXUIPATH — 3axXap.

®urypa 2. OBbINIsSIBaHE HA 3aXap
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NPUJIOXEHHUE 3

CaoHcka nmacta

Heobxooumu npubopu u peaxmueu: epieHMaiiepoBa Koida
ot 200 mu1, Gexeposa darmia ot 50 M1, CTHKIICHA IPHUYKA, TOTLIA
Boz1a, 30% H,0, Teuen camyH, mast 3a XJis10.

Hauun na paboma. B xonba ot 200 mut ce Hanusar 50 M 30%
H,0,. HobassT ce okomno 15 mi Tedyen canyH. Cien pa30bpkBaHe
B KoJI0aTa ce HaJMBa MPEJBAPUTEITHO Pa3TBOPEHA Mas 3a XJIs10.

Habniwooasanu npomenu. OT xonbaTa U3pUTBa roysiMa 1
obOemHa mstHa. [Tpu 1o0aBsiHe Ha oLBeTHTE M (HAIP. 00 3a sAi1a)
TNsTHaTa ce OLBETSBA.

Xumuunu ypasnenus na npoyecume:

2H,0, -2H,0 + O,

U3600. To3m onuT MOKa3Ba pas3liaraHETO Ha BOJOPOICH Iie-
pookcu. Moxe Jia ce M3M0JI3Ba NMPH U3y4aBaHETO Ha BOJOPOI
Y KUCIIOPO]I.

®urypa 3. CnoHcka nacra

MHNPUJIOXEHHUE 4

IIpuspak

Heobxooumu npubopu u peaxmueu: epieHManiepoBa
xonba ot 200 mu1, 30% H,O,, TBEpa KMnO,.

Hauun na paboma. B epneamaiiepoBa kon0a ce HaJuBat
30 — 50 mx 30% H,0,. 1o6aBs ce TBpa KMnO,.

Habnrooasanu npomenu. OT Koytbara U3pUrea cThjo oT
napa.

Xumuunu ypaenenus Ha npoyecume:

2H,0, - 2H,0 + O,

U3600. To3n OMUT OTHOBO MOKa3Ba pa3iiaraHETO Ha
BOJIOPOZIEH IepooKcua npu karaiausarop KMnO, . Moxe
Jla ce M3II0JI3BA MPH U3y4aBaHETO Ha BOAOPO. M KUCIOPO/.

®@urypa 4. , IIpuzpak™
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THE CHEMISTRY EXPERIMENT -
SCIENCE AND AMUSEMENT

Abstract. The laboratory chemical experiment derives a motivation for learning
natural sciences to a great extent. The aim of this paper is to present a few attractive
chemical experiments which could be demonstrated to a great variety of different age
students. The selected experiments are not only an attraction but also a logical problem
connected with a certain scientific task revealing the chemistry as a field of science.
These experiments can be used during the seminars with students and teachers who
would like to improve their skills.
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