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Pe3rome. Paborara npencTass moaxos 3a MPOBEKIaHEe Ha SKCIICPIMEHTATHA 3a-
Jladya, aHAJIOTHYHO HA HAy4HO W3CIIC/BAHE, B PAMKHUTE HA MPAKTUKYM MO (DU3HUKA.
BxirouBaHeTo Ha TakaBa ,,M3CJIEOBATENCKA  3a/1a4a LENN Jja 3all03HA€ CTYIEHTUTE
(wm yyenunure) ¢ 6a30BUTE €Talu OT €KCIIEPUMEHTATHUTE M3CIICIBAHUS U J1a TH
MIPOBOKHPA JIa YCETAT YIOBOJCTBHUETO OT CIIOAEICHOTO ,,0TkpuTHe . IloaxonsT e
peanu3upaH B paMKUTE Ha IpakTHKyma 110 ,,00ma ¢usnka“ cec 76 mbpBOKypC-
HUIA OT CIICIHAIHOCT ,,MOJeKyIsipHa OHONIOTHS . 3a pa3luKa OT KIACHYCCKUTE
1a00paTOPHH YIPAXKHEHHsI TON BKIIIOUBA: MTPUIAraHe HA HAYYHHs METOJ, H300p Ha
EKCIIEPUMEHTAIICH METO/I, U3BbHKJIACHA paboTa B eKuIl, hopMyJIUpaHe Ha 3aKIFoUe-
HUSI M ITyOJTMYHO MPE/ICTaBsiHe Ha pe3yaTarurte. ExcriepuMenTannure 3aaadn Osxa
MOI0OpaHHy Taka, 4e Jia Morar Jia ObJaT U3IBIHEHH C MOAPHYHN MaTepHUaH, IPOCTH
ypenu u npuwiokeHus 3a cMapToH. B HacTosmara paboTa ca pe3roMupaHu HadJIro-
JICHHUSTa HA YYaCTBAIUTE MPEIIOABATEIIH, KAKTO U PE3yITaTUTE OT MpOBeIeHATa
cpen cTyaeHTUuTe aHkera. VaeHTHu(DUIMpaHu ca eTanuTe, 3aTPYIHUIN HAl-MHOTO
cTyAeHTHTe: (QOPMYIUPAHETO HA XHUIIOTE3W W M3BOJH, Ch3/IaBAHETO HA MOJEJ Ha
(uzmuen mpornec, oOpaboTkara Ha pe3ylATaTUTe M eKumHara padora. HampaseH e
H3BOII, Y€ MOJ00CH (popMaT Ha OOyUYCHHME ¢ MOTHUBHUPAIII, TIOJIC3CH 3a Pa3BUTHE HA
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KPUTHYHOTO ¥ TBOPYECKOTO MHUCIICHE U IIUPOKO MPUIIOKHM KbM CTY/ICHTH/Y4EHH-
L1 Ha Pa3JINYHO HHBO.
Keywords: physical laboratory; research-like approach

YBon

B xnacuueckus cu ¢opmar 1abopaTOpHUT MPAKTUKYM 33 YUCHUIIN U CTYHCH-
TH MIPEICTaBIsABAa N3pabOTBaHE Ha Ta0OPATOPHO yIPAKHEHNE B pAMKUTE Ha Orpa-
HUYEHO BpEMe ChINIACHO ymbTBaHe. Haif-decTo ympTBaHETO pe3roMHpa HYKHHTE
TEOPETHYHU 3HAHUS, OMUCBA HEOOXOIUMara amaparypa W MOIXOIIIINAA eKCIIepH-
MEHTAJICH METOJ] ¥ JIOPH 33J[aBa HAYMHA Ha MpeJICTaBsHe Ha pesynrarure. M3Bbp-
IeHara padoTa ¥ MOIyYeHUTE Pe3yATaTd OOMKHOBEHO Ce MPEICTABAT B IPOTOKOIL,
KOWMTO ce TpoBepsiBa OT MpenojaaBaTens. Makap ye To3u (popMar Mmo3BoJIsBa Mpo-
BEX/IaHE Ha TOJIsIM OpOil yrpakHEHHUs ¥ OTpaOOTBaHE Ha TEXHUYECKU YMEHHUS, TON
rMa HeocTarhiy. Ha mbpBo MACTO, KITACHYECKUTE TaOOPAaTOPHH YIPAKHEHHUS HE
BKJIFOYBAT €THH OT HA-BaYKHHUTE U TIPEAN3BUKATEIIHH E€TAITH OT €KCIIEPHUMEHTATHH-
Te n3cnensanus. Toa ca: popMmynrpaHe Ha XHATIOTE3a, TUTEPATYPHO POyIBaHE U
n300p Ha EKCIIEPUMEHTAJICH METOI, ITOI00p /WK KOHCTPYyHpPaHe Ha OMUTHA IOC-
TAHOBKA W IpEJICTaBsiHEe W OOCHKIaHEe Ha Pe3ylTaTHTe Mpei OOIHOCT OT PaBHH.
B mo-cy0OexTuBeH miiaH, clieIBaHETO Ha JIA0OPATOPHU MHCTPYKIIMH PSIKO TIOCTaBS
oOy4yaBaHHTE B CUTYyall¥sl HA pelIaBaHe Ha MPOOJieM U He MPOBOKHPA TBOPYECKOTO
M MHUCIICHE.

B orut 3a mombJIBaHe Ha TE3H MPOITYCKH Ipe3 yueonara roguaa 2016/2017 ronu-
Ha KbM IIPaKTUKyMa 110 ,,001a Gu3uKa‘ 3a CTyACHTH ITEPBU KypC OT CIIEIIAATHOCT
»Monekynsapraa ounonorus’ B Codumiickus yauepeurert ,,CB. Kimmment Oxpuackn
(CY) Gemre mobareHa ,,u3cieaoBareicka’ 3amada. Maunmuarnsara Oerie HHCITHPH-
paHa oT mpumepa Ha penuna xoseru or Pusndeckus dakynrer Ha CY, KouTo ca
BBBENH JIA0DOPATOPHU MPAKTHKYMH, BKITIOUBAIIN peajiHa M3CIenoBareicka pado-
Ta. BB ®u3ndeckus GaxyiTeT TakuBa MPaKTUKYMH OOMKHOBEHO Ce POBEXKIAT C
MAaJIKU TPYIH CTYACHTH OT MO-TOpPHUTE Kypcose. Jpyr mo0bp npumep Osixa Kypco-
B€, B KOUTO CTY/ICHTUTE CaMH IIPOEKTHPAT 1 U3pab0TBaT ONMMUTHA ITOCTAHOBKA (T.HAap
student-designed experiments), KOUTO ca MPHIOKUMH B OOyYEHHETO TIO (QHU3UKa
(Damyanovet al., 2015)", xumusa (Amend et al., 1990), 6uomorus (Coker, 2017)
1 WIKeHEepHH Hayku (Smyser et al., 2015). Te o6ade n3MCKBAT TOJISIM BPEMEBH pe-
cypc u 100pa o0I11a MOATOTOBKA M TEXHUYECKa IPaMOTHOCT Ha CTYJCHTHTE.

3a Ja BKIIOYUM ,,M3CIIeOBaTENICKA 3a1ada KbM MPaKTHKyMa 110 ,,0011a Gpusn-
Ka“ Ha MBPBOKYpPCHUIIN OT buomornueckus daxynrer Ha CVY, 6e3 ga mpemaxBaMme
KJIACHYECKHUTE yNPaKHEHUs, TECTBaXMe HOB T0oaX01. KiIrouoBUTE MOMEHTH B HETO
ca: TpWjaraHe Ha HAay4YHWS METOHA, padoTa 0e3 MHCTPYKIIMH M pa3paboTBaHEe Ha
coOCTBEH I1aH U rpaduk, padoTa B ekuIl, (GopMyJIHpaHe Ha 3aKITIOYCHIS B ITPETIO-
PBKHU U TIpEICTaBSHE M ITUCKyTHpPaHE Ha PE3YJNTATHTE ChC CHCTYACHTH. 3aadnTe
Osixa ogOpaHy Taka, 4e JAa Morar Aa ObJaT M3MBIHCHH C TOAPHYHU MaTepHAIIH,
MIPOCTH YPEau U NpUJIoKeHus 3a cMapTdoH. Peanmsanusra Ha moxxoaa e mpeacra-
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BC€CHaA B HACTOsAIIATa pa60Ta. Hpe,Z[CTaBCH € U aHaJIM3 Ha PE3YJTATUTC OT aHKCTH,
MNOM'BJIHCHU OT YHACTBAJIWUTC CTYACHTH U HA BIICHYATIICHUATA HA IMPCIIOAABATCINUTC.

Onucanune

B mpakrukyma no ,,O0ma ¢usuka“ npe3 yuednara 2016/2017 roguna ce o0y-
yaBaxa 76 CTYIEHTH OT CIEIUAIHOCT ,,MoJeKynspHa OWONOTHUs*, pasJeleHd B
8 rpynu. M3nbiHeHHETO Ha ,,M3cieoBaTeiIcka’ 3aaada Oemle Mo JKeJaHue, Kato
HOCELIE Ha CTYICHTUTE TOYKM 3a (UHAIHATA OLEHKa (MakcumyM 7.5% oT oOmus
Opoit Touku, 20% OT HEOOXOMUMHTE 3a TIOJIKHUTETHA OIIEHKa). 3a IeNuTe Ha 3a-
nagara Oemre OTHeNeHO eaHo 3aHsTue (3 4aca) oT yyeOHara mporpama, B KOETO
CTYACHTHUTE Ja MPEACTAaBIT U AUCKYTHpar padorara cu. OcraHanara AEHHOCT 1O
3ajayaTa CTyICHTHTE M3IbJIHABAaXa B N3BbHY4YEeOHO BpeMe. 3ajauara Oemie nocra-
BEHA HA CTYIEHTUTE YETHPH CEIMHUM CJIe]] HaYaJ0TO Ha MPAKTHKyMa, BKIIOUBAILl
KJIACHYECKH JIAOOPAaTOPHU yNpa’KHEHUs. 3a U3MbJIHCHUE Ha 337a4aTa CTyACHTHTE
uMaxa neT CeIMHIIH.

Ha Bcsaka rpyna cryneHTu Oemie JajieHa BB3MOXHOCT 3a M300p Ha enHa
ot cnegnute 3anadu: (1) ,,Science friction*: Onpenenere xoeduIMeHTa Ha
TPUEHE NPHU XJIb3raHe MEXAY Pa3IMuHM Teja U MOBBPXHOCT. M3cnmenBaiite
OT KOW BeNW4YuHH 3aBUCH; (2) ,, [Ipoxkiamuemo na Cuszug “: N3cnenpaiite me-
XaHUYHATa CH MOLIHOCT IPHU KayBaHEe Ha cThIOM. CpaBHeTe MexaHMYHATa
MOIIHOCT Ha Ipyla MYCKYJIH, KOTAaTO ca OTIIOYMHAIN U KOTaTO ca YMOPCHH;
(3) ,, Kynunapnu eggs-nepumenmu ““: V3cnensaiiTe mporeca Ha ocMo3a Ipe3
MeMmOpaHaTa Ha siina; (4) ,,The sound of silence*: VI3cnenBaiiTe 3aBUCUMOCTTA
Ha HUBOTO Ha MHTEH3UTETA Ha 3ByKa HA Pa3jIMYHU YCTPOICTBA OT JENCHUITA
Ha 3BYKOBUA UM MHAMKaTOp. M3crnenBaiiTe 4ecTOTHUS AMANa30H Ha cilyXa Ha
pasnuuHu xopa; (5) ,, X-men: Magneto's legacy*: VI3cnenBalite NBUKEHUETO
Ha MarHUT BBbPXY MeTajHa (HEMarHuTHAa) U HeMeTajlHa HaKJIOHEHA MOBBPX-
HocT; (0) ,, Bapsamenu na ouume cu? “‘: V3cnenBaiiTe 3akoHa 3a MpedyIBa-
HE Ha CBETJIMHATa Ha rpaHUIATa Ha ABe cpeau. Iloaroreere NeMOHCTpaLNH;
(7) ,, Ten green bottles full with... dye“: VN3cnenpaiiTe NOTIBIIAHETO HA CBET-
JUHAaTa BbB BOJA C pa3lMyHa KOHUEHTpauus Ha Oarpwio; (8) ,, Harry Potter:
Patronus range “: W3cneaBaiiTe Kak 3aBUCH OCBETEHOCTTA OT PAa3CTOSIHUETO
JI0 IOCTOSTHEH M3TOYHUK Ha CBETIMHA.

Bonem kputepuii npu n300p Ha 3agauurte Oemie ga MoraT jJa ObAar U3IIbJI-
HEHH ¢ NOAPBYHU MaTepuaiu (Hampumep KHUTH, Yalld, IPOLYKTH 3a TOTBEHE),
MPOCTH ypeau (HarpuMmep Be3HH, (peHepUe) Win MpHiIokeHus 3a cMapTdoH (Har-
puMep 3a U3MEpBaHe HAa MHTCH3UTETA Ha CBETJIMHA WM HA HUBOTO HA HHTCH3UTE-
Ta Ha 3ByKa). pyr kputepuil Oemie HeoOOXOAMMHUTE 3a U3MBJIHECHUE HA 3aJa4uTe
3HAHUS J]a ca OT YYWIHLIHHUS MaTepuai, B Cllydyail Ye CbOTBETHUTE TEMHU OIIE HE
ca mpernojgajeHu Ha Jiekuud. JonbaHuTenHa nein Oemre 1a ce MOKPUAIT pa3IudyHu
oOmacTu Ha KjacHuueckara (pU3UKa M Pa3IUyHH 110 XapakTep eKCIepUMEHTAIHN
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3aja4M (M3clieBaHe Ha MPOIEC, U3CIeIBaHe Ha 3aKOH HIIM 3aBHCUMOCT, OIIpee-
JSTHE Ha CTOMHOCT Ha BEJIMYMHA, M3MEpBaHEe Ha WHIVBHYyaTHU 38 OPTaHU3MUTE
xapakrepuctukn). Ha crynenrure Oemre npenocraBeHa HHCTPYKIHUS 32 HEOOXO-
JMMUTE eTany OT paboTarta, HO HE M MHCTPYKIMU 32 U3IBIHCHUETO HA 3aa4H-
te. berre UM mpeocTaBeHo M ONMMCaHKE HA U3ITBIHEHUETO Ha IPUMEpHA 3aj1a4a,
pas3nu4Ha OT MOCOYeHUTE. B paMkuTe Ha ceMuIa cTyIeHTUTe TpsiOBaie: (a) aa
cthopmupar ekurr; (0) na nmpoydar npobiema; (B) Ja HampaBsT IJIaH 3a padoTa u
Jla ONUIIAT He0OXOMMMHTE MaTepraiy; () cJe/] TOBA Jja ce KOHCYATHPAT C MPero-
JaBaTelsi, BOJCI MPaKTHKyMa.

Eranmre, KOMTO Ce 0O4aKBalle CTYACHTHUTE Ja U3ITBJIHAT P padoTaTa cH, Osxa:
(1) mepBOHauamHM HaOMrONCHUS U (hOpMyIHpaHe Ha XHIoTe3a (WU aaTepHATHB-
HHU XMIIOTE3HW Ha Pa3IMYHHUTE WICHOBE Ha €KWIa); () TUIaHupaHe U MPOBEKIaHEe
Ha M3Clie[BaHeTo; (k) 00paboTka M Ka4eCTBEH M KOJIMYECTBEH aHAJIHM3 Ha pesyil-
Tature; (3) GopMyIupaHe Ha N3BOAM 32 BEPHOCTTA HA ITbPBOHAYAIHATA XUIIOTE3a;
(n) wnenTuduMpane Ha Biuseny (akropu U GopMmyrarpaHe Ha TPEMOPHKHU 3a
noo0penue; (K) mpencTaBsHeHa pesyararute (1o Ha4uH, n30paH OT CTYIEHTHUTE)
npeJ KoJIeTHTE OT ChIIaTa Irpyla U MpernoiaBaTelIuTe, BOACIIN IPAKTUKYMa U JIeK-
IIUHTE KbM Kypca.

OT cTyneHTHTE ce OYaKBalle ChUIO0 Taka Ja Y4acTBaT B IUCKYCHSTA BBPXY pabo-
Tara Ha JIPyTuTe 0TOOpH OT cBosiTa rpyma. [Ipu padorara cu Te nMaxa Bb3MOKHOCT
Jla M3M0JI3BAT yueOHHUTE JIa0OpaTOpuM M Ja c€ KOHCYITHpAT C TPEroaaBaTeiuTe
JMYHO, IO Tesie)OoHa WK Ype3 rpymnara Ha Kypca BbB Facebook.

PaBHocMeTKa OT mbpBaTa roquHa

Beuuku 76 crymeHTH ydacTBaxa B 3ajadara W mpeactaBuxa pesyiaratd. [lo
MHCHHUEC Ha MPEIoAaBaTCiInTe CTYACHTUTE CpCUIHAaXa 3aTPyAHCHUA OCHOBHO IIpU:
(1) opranuzaiust Ha eKUITHaTa paboTa U OlleHKAa HAa HE00X0UMOTO Bpeme; (2) dop-
MYyJHpaHe Ha XHuIoTe3a (JITica Ha OTIIPaBHa TOYKA U IOHSTHE 32 IPaBHIHA POpPMY-
JUPOBKA Ha XHI0Te3a); (3) moadop Ha MeTOA 3a u3cieaBaHeTo (mpodiemure Osxa
CBBP3aHH OCHOBHO C MOJEITUPAHE HA pEaJIHUs MPOLEC U CBEP3BAHETO MY C M3y4a-
BaHHUTE 3aKOHOMEPHOCTH, KAKTO U C JKEJIAHUETO J]a Ce U3IOI3BAT TOTOBH PEILICHHS);
(4) mpunarane Ha MaTeMaTHYECKH arnapar; (5) CHHTe3UpaHe Ha U3BOAM (MHOTO Yec-
TO U3BOAUTEC 6$IX3 633I/IpaHI/I Ha TCOPCTUYHUTEC PA3ITICIKIAHUA, 4 HC HA IOJIYUYCHUTE
OT CTYACHTHUTE Pe3yNaTaTh); (6) 3aIpBKKHU J1a ce KOHCYJITHPAT C MperoiaBaTess 1 1a
JUCKYTHPAT C KOJIETHTE CH.

Haii-cunnara cTpana Ha CTyAEGHTHTE Ce OKa3zaxa MpPE3eHTALMOHHUTE UM yMe-
Hus. [lourn Bcuuku Osixa moarotBuin npeseHranuu (¢ PowerPoint). Muoro npej-
CTaBsHHA BKIIOYBaxa CHUMKHU, aHUMallM, BUJCOKIIMIIOBE Ha XOJa Ha pa60TaTa u
JIEMOHCTpAIMKU Ha )uBO. J[0OpO BrieUaT/ieHUE HAIIPABH U CTPEMEKbT Ha ITOBEUETO
CTYACHTHU Ja MOCTUIHAT IMO-TOYHU PE3YJTATHU U Ja OTKPUAT Bb3MOKHUTC U3TOYHU-
L HA TPELIKH.
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U3TOYHMUM Ha UHPOpMaLUA
YyebHu nomarana 24
YueGHM MaTepuanu B UHTEpHeT 46
HayuHu cratun 19
LLpyrvi CTaTUK B UHTEPHET 32

BUIEOKAMMOBE B UHTEPHET 26

(I)nrypa 1. [TocoueHu B aHKETUTE M3TOYHHUIIM Ha I/IH(I)OpMaI_II/IH

Cren MpuUKIIOYBAaHE HA 33/IaUUTE CTYACHTHUTE OsIXa ITOMOJIEHH J1a TTOMTBIIHST
AHOHMMHHU aHKeTH (Ha XapTHs WIIH 110 HHTEPHET). AHKeTUTE 0sXa MOATOTBEHU
Y aHAJIU3UPAHU C MOMOUITA HA YETUPUMA CTYAECHTU OT ChIIUA KypCc. AHKETH-
paHm Osxa 52-ma cTyaeHTH. Pe3ynrarure OT OTTOBOPHUTE HA IBPBHS BBIPOC,
Kacaelll U3TM0JI3BaHUTE U3TOYHHITN Ha HH(pOpMaIus, ca mpeAcTaBeHn Ha dur. 1.
OuakBaHO, OCHOBHUST U3TOYHUK Ha MH(OpMaInus e nHTepHeT. Bcuuku aHke-
TUPaHU Ca U3MOJI3BAJU MOBEUE OT €IUH U3TOYHHK, a okoyno 50% ca raenanu
BUJCOKINUNOBE B UHTEpHET. [locoueHuTe OT CTYAECHTUTE CpPEACTBa 3a pealu-
3aIys Ha eKCIepUMEHTAaIHaTa 3aj1a4a ca npeacrtaBenn Ha ¢ur.2. Okomo 35%
OT aHKETHpPAaHUTE Ca YIMOTPEOWIN caMO €JHO OT TPHUTE IMOCOYECHHU CPENICTBA.
N30pannuTe HAaUMHU Ha TpEACTaBsSHE Ha pe3yJTaTUTE ca MOKa3aHW Ha (wur.3.
Han 80% oT cTyneHTHTE ca HapaBHJIM CHUMKHU W/WIU BUJICOKIUIIOBE IO Bpe-
Me Ha paboTara cH.

CpeacTsa 3a peanusauus

NaBopaTopHu ypean n KoHCyMaTuBm 16

CMapTQOH M NPUIOKEHNUA 36

MoapbyHu MaTepuanm 42

®urypa 2. [locoueHu B aHKETUTE CPEJICTBA 32 peaTH3aIHs
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dopma Ha npeacTaBaHe
MNpesenTauua 50

Pedepar 4

Moctep 4

CHUMKM 27

Bugeoknunose 16

®@urypa 3. opma Ha rpescTaBsIHE Ha PE3yJITaTUTE

OcBeH TOBa CTYIEHTHTE 0s1Xa TIOMOJIEHH Jla TI0COYaT B aHKETHTE O TPHU
erara OT HayYHHUTE U3CIeBaHMsI, KOUTO CMSTAT 32 Hall-Ba)KHU 32 OCHIIECTBSI-
BaHE Ha WU3CJICIBAHETO W 3a MOJIydaBaHe Ha JOCTOBEPHH M TOYHHU PE3yITaTH.
OrroBopute ca npeacraBenu B tabuuia 1. Kakro ce Buxaa, uMa ertanu, Ha
KOUTO € OTJajZieHa TBBPJE roJisMa TEKECT MO OTHOIICHHWE Ha PoisiTa UM 3a
OCBIICCTBIBAHE HA U3CJIEABAHETO, KATO aHAIM3a U MPEJCTaBsIHETO Ha pe3y-
TaTUTe, a IPYyTH ca HETTMXKUPaHH, KaTo GopMylIupaHeTo Ha xunoTesa. [Inanu-
paHeTO W MPOBEXKAAHETO HA M3CIEBAHMITA € CYSTEHO 3a CJINH OT HE TOJIKOBA
BaXXHHUTE €TallU 32 MOJIy4aBaHETO Ha JOCTOBEPHH pesynraru. [IpencraBeHure
pe3yiTaTH MoKa3BaT, ue € He0OXOAUMO MO-ToAPOOHO pa3siCHIBaHE HA POJIsATa
Ha OT/CJIHUTE €Taly Ha CTYACHTUTE. AHKSTHPaHUTE OsXa MONUTAHH H 32 eTa-
ma, KOWTO TW € 3aTpyAHUJ Hail-MHOT0, Ha K0eTo ca oTroBopuin 46 aymmu. OT
TAX 12 ca MOCOYMIM, Y€ HUTO €UH eTal He ' e 3arpyaHui. Etanure, kouto
Hali-4yecTo ca I'u 3aTPYyAHHIINH, HAll-4eCTO ITOCOYBAHUTE IPHYHMHHM 3a TOBa ca:
aHaNM3bT Ha pe3yaTaTute (9 HoBeKa — HE NOCTAThYHO TOYHH U KATETOPUYHU
pe3yiTarH, pa3MHHABaHE C XUIIOTe3aTa, TPYAHH U3YHCICHHS), GOopMylupaHe
Ha n3BoJx (9 yoBeKa), MIaHUpaAHE U MPOBEXKIaHE HA H3cienABaHusATa (8 yoBeKa
— 3apaJu eKunHata pabora, nurcara Ha HHpopManus 1 ap.), GOpMyITHpaHETO
Ha xunoTe3a (7 4yoBeKa — HEsACHOTA 3al0 € HEOOXO0IUMO MPH U3BECTEH (U3M-
YeH 3aKOH) W MpeJCTaBsHEeTO Ha pe3yiararute (6 yoBeKa — HEONMUTHOCT, He-
pazduparenctBo B exumna). Hikou oT aHKeTHpaHUTE ca Jalid MOoBeYe OT €IUH
otrroBop. [IpaBu BrewyarieHue, 4ye OlleHKAaTa Ha CTYIICHTHTE 3a €TAINUTE, KOUTO
ca T'W 3aTPYAHMIIH, JIO TOJIsIMa CTENEH ChBIAJa U C OIlEHKATa Ha IMperojaaBa-
TeJuTe.
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Tab6auma 1. bpoii cTyneHTH, MOCOYWIN ChOTBETHHS eTar (BCeKH OT 52-mara
OTTOBOPWJIH € TIOMOJIEH Ja Iajie 10 3 OTrOBOpa)

Han-BaxkHu Han-saxxHun
32 OCbLLECTBSABAHETO 3a nory4YaBaHeTo
Ha eKcrneprvMeHTarnHo Ha [OCTOBEPHU
Hay4HO n3cneaBaHe 1 TOYHU pesynTaTu
CdhopmupaHe Ha ekun 42 1
JlntepatypHa cnpaBka 8 29

Mopn6op Ha ypeaou 1 Mmatepuanu
N KOHCTpyMpaHe Ha eKkcrnepumMmeH- 25 20
TarnHa yctaHoBKa

dopmynupaHe Ha xunotesa(u) 11 12
[MnaHvpaHe 1 npoBexaaHe Ha 32 19
n3cnenBaHeTo
AHanus Ha pesyntatute 19 35
dopmynvpaHe Ha n3Boau 6 27

U NpenopbKu

MpencrtaBsHe Ha pesynTatuTe 11 12

B mocnennara 4act OT aHKeTara CTYJACHTHTE OsXxa IMOMOJEHH Jia T0coYar
MpeJMMCTBAaTa U HEJOCTAThIUTE OT Taka MOCTABEHATAa 33jilaya B CPaBHEHUE C
KIIACHYECKHUTE yIpaxkHeHus. Ha BeIipoca, CBbp3aH ¢ MpEeIUMCTBATa, Ca OTrO-
Bopunu 39 ot 52 ankerupanu. Karo rimaBHa MOJOKUTEIHA CTPAaHA CTYACHTUTE
W3THKBAT MPAKTUYECKAaTa HACOYEHOCT Ha 3ajiaunte. Criopel TsX Taka yaeOHHUsT
Marepuai OMBa yCBOCH IMO-0BP30 W JECHO, CHOYXKJa Ce MHTEPECHT UM U CE
pa3BUBaT KPEaTUBHOCTTA MM U YMEHHUATA 3a caMocTosTelHa padora. [ToBeue ot
MOJIOBUHATA CTY/ICHTH IMOCOYBAT paboTaTa B €KUM KAaTO MPEJUMCTBO. 32 MHOTO
OT aHKETHPAHUTE TO3M EKCIIEPUMEHT € OWJI MbPBUAT COTBCHK C MOM00HA 3a1a-
ga. 3a HIKOW CTYJAEHTH 00paboTKara W MPEACTABIHETO HA PE3yJITATHTE TPEI
ayJIMTOPUs CHINO € IUII0C TIOPaAIM JIMIICA HA MPEAUIINEH ONUT. ENquH oT aHkeTn-
paHUTE € TOCOYHII, e 3aja4yara HsMa HUKaKBH mpeauMcTBa. Kato ocHOBeH He-
IOCTaThK CTyASHTHUTE IMocouBar padorara B ekutl. [loutn 1/3 ot orroBOpUINTE
Ha TO3M BBIIPOC HE Ca YCIENH Ja HaMepsT 0011 e3uk ¢ kosierute cu. CTyeHTHuTe
MOCOYBAT JIUIICaTa Ha OTHUT ¢ NoJJ00Ha 3aJ1ayua, JINIcaTa Ha KOMYHHKAITUS U pa3-
MpeJIeNITHETO Ha 3aJ]a4UTe KaTO OCHOBHU MPOOJIEMH, C KOUTO ca ce CONbCKAaIH.
Jpyru HeJoCTaThllU CHOPE]] aHKETUPAHUTE Ca JIMICATa HA WHCTPYKIIMH, JIHII-
caTa Ha MPenoJaBaTelin, ¢ KOUTO Jia ce KOHCYIATHPAT, KAKTO M JIMIcaTa Ha 000-
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pyJBaHE U MaTepHAJIH 3a MPOBEKIaHE Ha M3CaeABaHeTo. Te3u Tpu HeJ0CTaThKa
ca MoCoYeHH 0T 0K0JIO 1/4 ot oTroBopuiute. OTroBOp ,,HIMa HEAOCTATHIM ca
rnmocovrmyia 12 oT aHKeTHpaAHUTE.

Ha 0a3a Ha BneuaTjeHHMATa Ha MPEMOJABATEIUTE U PE3YITATUTE OT aHKETUTE
Oellie HAIIPaBEH M3BOABT, Y€ € J00pEe Ha CTYACHTHUTE Jla CE MOCTaBsIT CPOKOBE 3a
OTOCIIHUTE €Tallk U Oa 6’bIIaT HaC’bp‘IaBaHI/I a ce KOHCYHTI/IpaT I10-aKTHUBHO C Hpe-
roiaBaTenuTe U moMexay cu. llle Opaatr oTYeTEHU U TTOJIE3HUTE MTPETIOPHKU, aje-
HU OT CTYIEHTHUTE, & UMCHHO Jia C€ pa3likpy U300PHT Ha 3aJa4M U Jla ©Ma IOBeYe
3aJlauy, CBbP3aHH C IPUIIOKEHUS B OMONIOTHSATA.

3ak/ouenue

B pabotara e npencraBeH Mojaxoj 3a BbBEKAaHE Ha ,,M3CIIEA0BATEIICKA™ 3a/a-
Ya B IPakTHKyM 10 ,,O0ma gu3uka™, Karo JOMBIHEHHE KbM KIACHYECKHUTE Jia-
OoparopHu yrpaxsHeHus. [lonxoasT € peaju3upaH YCIENIHO ChC 76 CTYICHTH
bpBOKypcHUIM OT bronormueckus dakynrer Ha CY mpe3 yueOnara 2016/2017.
[IpunaraneTo Ha TaKbB IMOIXOJ LIEJHU JIa 3al03Hae CTYCHTUTE (TIOTEHIINATHO y4e-
HI/IHI/ITG) ¢ 0a3oBHUTE €Tany OT CKCIICPUMCHTAJIHUTE U3CJIICABAHUA, KOUTO TPYAHO
ce WIIOCTPHpaT B PaMKHUTE Ha KIACHYECKO JabopaTopHO yrnpaxkHeHwe. Jombi-
HUTEJHA 1eJT € a ObJaT MPOBOKUpaHH 00yvaBallnuTe Ce Jia MHUCIST KPUTUYHO U
TBOpUYECKHU. Pe3ynTarbT npe3 mbpBara roJHa OT BhBEXKJIAHETO Ha 3ajadara Oere
OLICHEH OT MpEeIoaBaTesIuTe, KAKTO U Ha 0a3a Ha TOBIIHEHU OT CTYJACHTHUTE aHKe-
TH. bsixa uIeHTHUIIMPaHN eTanuTe, KOUTO 3aTPYy/IHSBAT HA-MHOTO CTY/JICHTHTE:
(dbopMynrpaHeTo Ha XUIIOTE3a M M3BOJIM, Ch3J]aBaHETO Ha MOJIEN Ha (PU3HUEH MPO-
mec, obpaboTkaTa Ha pe3yaTaTuTe u paboTara B eKUI. BBIpeku Te3u TpyTHOCTH
00III0TO MHEHHE Ha YYacTBAIIHWTE MPEMOJaBaTeNId U Ha TIOBEUETO CTYJCHTH €, ue
nozo6eH Gopmar Ha oOydeHue e noje3eH u MoTuBupai]. Cuntame, ye GopMaTbT
€ IUPOKO TPUIIOKHUM KbM CTYACHTH/YYECHHUIIM HA Pa3IMYHO HHUBO U MOXE Jia ce
peam3upa mouTH U3ISUI0 N3BBH YacoBere. [Ipu pazpaboTBaHeTO M MPEACTaBIHETO
Ha ,,U3CJICIOBATEIICKU * 33/1a41 MOTAT IMO-CUITHO J1a ObJaT 3aCTHIICHH U HHOBATHBHU
METOJI 32 MperolaBaHe KaTo peerinstruction u reversed classroom, OTKOIKOTO Mpu
KJIAaCHYECKHTE JTA00PATOPHH YIIPaKHEHUSI.

Baaronapuoctu. [Ipusnarennn cme Ha Ctpaxun ['eoprues, Hacko ['opynckn u
Crumusa JIummes 3a moie3HuTe TUCKYyCHH, 32 paboTara UM 10 YChBBPIICHCTBAHETO
Ha eKCIIePUMEHTAITHUTE 3aJ]a4u U 3a paborara UM cbC cTyAeHTHTe. [Ipu3Harennn
cme u Ha Crosinka [lemkaioBa 3a mojKpenara ¥ 0Ka3aHOTO ChJEHCTBUE TIPU pea-
JU3UPAHETO HA 3aJ[aunTe.

BEJIEKKHN
1. https://teachingcommons.stanford.edu/teaching-talk/how-create-physicists
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RESEARCH-LIKE STUDENT LAB

Abstract. The work presents an approach in which an experimental assignment
is carried out similarly to a scientific study in the frames of a student lab course.
The approach aims to meet the students with the basic stages in experimental studies
and to instill in them the excitement of shared “discoveries”. It was first tested in
the frames of a General physics lab course with 76 freshman students majoring in
Molecular biology. In contrast to classical labs, the proposed approach involved:
application of the scientific method, selecting an applicable experimental method, out-
of-class teamwork, drawing conclusions from the obtained results and presenting the
results in public. The selected assignments can be completed with common materials,
simple equipment and smartphone applications. The current work summarizes the
observation of the involved faculty and the results from a survey among the students.
The stages that the students had most difficulty with were identified as the following:
setting up a hypothesis, modeling the physical processes, processing the results
and drawing conclusions from them, and cooperating with team members. It was
concluded that the proposed educational approach can be inspiring and useful for the
development of the students’ critical thinking and creativity. Furthermore, it is widely
applicable to students at different levels of competence.
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