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Pestome. Ilenta Ha TO3W JOKIAJ € Jia TPEICTABH PE3YJITATH OT TPEAPHETO
MEIATOTHYECKO W3CIIEABAHE C YUYCHHWIH OT TUIOBIMBCKA THMHA3Ws, CBBP3AHO C
M3TPKIAHETO HAa MOJEN 3a TPHIAraHeTO Ha HW3CICAOBATEIICKHS IMOAXOA MPH
n3y4yaBaHC Ha T€Mara 3a MEXaHWYHH TPEITCHHA U BBJIHHU. Tosu MOJECJI BKJIKOYBaA
ompejieJieHd KOMIIOHEHTH, CBbP3aHU ¢ (hOPMUpPAHE Ha y4eOHU H3CIIEIOBATEIICKU
3a7aud U pa3pabOTBaHE HA CIIEHAPUM 3a M3CJICBAHEC HA OMPEICICHU SIBICHUS U
KOHKPETHH TIPHJIOKEHHS HAa MEXaHUYHUTE BBJIHU. B HEro ce omucsar AefHOCTHTE
Ha YYUTEIS ¥ Ha YUCHUIINTE, CBBP3aHHU C OTPEICIICHH KOHCTPYKTUBUCTKH METOIH
Ha 00ydeHue, KOUTO MMAT OTHONICHHE KbM H3CIICIOBATEICKHUS TTOIXOI.

Keywords: inquiry-based science education; didactics of physics; mechanical
oscillations and waves
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JluHaMukaTa Ha ChBPEMEHOCTTA Hajiara MmpoMmsiHa B 0Opa3oBaTeiHATa I0-
JIMTAKA U W3TPaKJaHe Ha MoOJepHa oOpa3oBaTeIHA CUCTEMa, KOSATO Ja Jajie
Bb3MOKHOCT 3a M3siBa HAa BCEKH yueHHK. M3cnenBaHus, HampaBEeHH y HAC OT
WHuctutyTa 3a Hacenenuero u yoseka (bAH), nmokasar, ue ,,Hang 80% ot TUIH-
SUKBPUTE OMO3HABAT CBETA, KAaTO MOJ3BAaT €MOIUU 3a TOBA, KOETO BHPILIAT, U
TO3M CTHJI € TOYHO OOpaTHUST Ha CTUJIA HA Bh3PACTHHUTE, KBCTO MPeoldiiaaBar
JIOTHKA U CTPYKTypa‘“.

Cnopen U3HECEHUTE Pe3yATaTU OT MEKIAyHapoaHOTO oueHsiBane PISA, mpo-
BeaeHOo mpe3 2012 1., roasgma 4acT OT YUCHULUTE HSMAT HY)KHATa MOATOTOBKA
3a yCHelIHa peanu3anus B )kuBoTa. OCHOBHATA MPUYMHA 33 TOBA €, Y€ 3HAHUSATA
Y YMCHHSITa UM HE MOKpUBAT 001000pa3oBareiHis MUHUMYM. B oOmactra Ha
npupogoHayuyHara rpaMoTHOCT 14,4% ot nenata B bearapus ca moj Haif-HHC-
KOTO PaBHUIIE, a CHIIUAT [TOKA3aTeNa 32 BCUUKHU cTpaHu € 4,8%.

dopMupaHETO HA TaKaBa TPAaMOTHOCT CTaBa Upe3 pa3flUuuHU MbTUIIA U CPE-
CTBa, KaTO C€ BKJIIOYAT JbPKaBHUTE 00pPa30BaTCIIHU UHCTUTYIIUU, U3/IaTEICTBA-
Ta Ha y4eOHUIM ¥ yuuTenu. Bojenia criopea Hac € poJiaTa Ha YUUTEIs, KOUTO
MOXE€ JIa OpraHu3upa y4yeOHHUs MpOoIec M0 HauMH, MO3BOJISIBAI PHIATAHETO
Ha CbBPEMEHHU MOAXOAU U METOAU. MSCTOTO HA KOHCTPYKTUBUCTKUS MOAXOMA U
Ha CBBP3aHUTE C HETO M3CIEAOBATEIICKN METOIX HAa 0OYyUCHHE € OMPEICIISINO 32
(hopMupaHe Ha HayyHA TPAMOTHOCT y YUYCHHIIUTE.

Ilenta Ha TO3W NOKIAJ € Ja MPEICTaBU pa3paboTeH MUIAKTHYCCKH MOJEI
3a mpuiIaraeTo Ha uscienoBarenckus noaxox (MI1) mpu nsyuaBane Ha Temara
3a MEXaHUYHU TPENTEHUS U BBJIHHU B IeBeTH kiac. [Ipeanoxkenara KOHCTPYK-
nust ce 0a3upa Ha BB3MOXKHOCTTA YYUTENAT J1a OPraHU3Hpa YUYCHUIIMTE B W3-
CIeBaHE HA XapMOHUYHOTO TPENTEHE, HETOBUTE XapPaKTEPUCTHUKH, Pa3Mpoc-
TPAHEHHETO Ha TPENTEHETO B MaTepuajHa cpefa moja ¢popMara Ha MEXaHUYHU
BBJIHH, XapaKTePUCTUKUTE U BUJAOBETE MEXaHUUYHH BBJIHU, OJy4aBaHETO, pa3-
MPOCTPAHEHUETO U BH3MPUEMAHETO Ha 3BYKa, PA3IMUMUATA MEXKAY 3BYK U IIIYM U
BB3ACUCTBUETO HA IIIYMOBOTO 3aMBbPCIABAHE BbPXY YOBCLIKHUS OPTaHU3DM, KAKTO
1 OOSICHEHHMETO Ha HSIKOW aKyCTUYHU SIBICHUs. M3rpaJieHUsT MOJEN BKIIOYBA
CJICTHUTE KOMIOHEHTHU: (A) ICHHOCTH HA YYUTEIs, CBbP3aHH C MpHIIaraHe Ha
M3CJIEIOBATENICKUS MOAXO0]l 3a OpPTaHM3MpaHe Ha ydeOHara JACHHOCT Ha yue-
nunute; (b) onucanue HAa Bb3MOXKHUTE JIEHHOCTH HA YYCHHUIIUTE, CBhP3aHU C
nocraBeHute 3anaun; (B) numakTudyecku marepuanu, ode3rneuaBaiiu yuyeOHus
MpOLEC, CBbP3aHU C U3CIEABAHETO HA YUCHUIIUTE.

JeiiHocTH Ha y4uTeJisl, CBbP3aHHU C NMPUJIaraHe HAa M3CJIe0BATEJCKHS
MO/IXO0/ 32 OpraHU3MpaHe HA y4eOHATA AeHHOCT HA YYeHHINTe

VYenemHoTo npunaraie Ha M3CIe0BaTeNICKUs MOAXO OT YUUTENS MPearno-
Jlara IMbpBOHAYaIHO TOW Ja HampaBH METOJMYECKH aHAJIM3 Ha OMNpPENesIEHOTO
y4eOHO ChIAbpKaHUE. AHATU3BT BKIIOYBA KOHKPETHO (GOPMYIUpPaHE U OCMHC-
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JsSHE Ha LEJIHUTE W 3aa4uTe Ha TeMara, onpeaessiHe 3HaUeHUeTO Ha MSICTOTO [
B YUMJIUIIHUS KypC 1O (pU3KKa, U3SICHABAHE HA HIKOW CHEeNU(DUIHN METOIHAYC-
CKH 0c00EHOCTH Ha (PU3UYHOTO YUeOHO ChABPIKAHNE U U3TPaKAaHe Ha JIOTHYe-
CKa cxeMa 3a U3ydyaBaHe Ha TeMmara.

Llen u 3a0auu nHa memama 3a MexanuuHume mpenmeHus u 6vanu

Lenute u 3amgaunte ca: (a) 3amo3HaBaHe C OCHOBHUTE MOHSTHS, BEIHUNHU
U SIBJICHUS 32 XapPMOHUYHHUTE TPENTCHUS M MEXaHUYHU BBJIIHU U YCBOSIBAHE Ha
YMEHHsI 3a MpWJIaraHe Ha Te3W 3HAHUS MPHU OOSCHEHUETO Ha KOHKPETHH MpHU-
Mepu u cutyanuu; (0) dopmupaHe Ha aOCTPAKTHO MHCJICHE Ype3 U3MOJI3BaHE
Ha aHAJOTWH, IpaBeHe Ha 00OOUIeHWS W U3rpakjaHe Ha (U3HYHU MOJIEIH;
(B) M3rpak/iaHe Ha 3HAHUS 3a MPUYUHHATA BPh3Ka U 00YCIOBEHOCT Ha SIBICHUS -
Ta 4pe3 N3y4aBaHETO Ha 3aKOHUTE U M0 TO3M HAYMH MMOANOMarane Ha pa3BUTHE-
TO Ha HAyYHOTO MUCJICHE Ha YUCHHULNTE; (T) pa3BUBaHE HA YMCTBEHHUTE CIIOCO0-
HOCTH Ha YYEHHUIUTE Ype3 pellaBaHe Ha KaUeCTBEHU M KOJUYECTBEHU 3a4a4H;
(1) pa3BuBaHe Ha rpa)MUHHUTE YMCHUS Ha yuyeHunute (rpaduka Ha TpenTeHe
U Ha BBJIHA); (€) pa3BUBAaHE Ha CKCIECPUMCHTAIHUTE YMCHUS HAa YUYCHUIIUTE;
(>x) ¢popmupaHe Ha TO3HaABaTeJIeH MHTepeC KbM (hu3HMKaTa; (3) U3TpaxkaaHe Ha
€KOJIOTUYHO TOBeeHNE Ha 0a3zaTa Ha MPHJIOKEHUETO HAa (GU3NYHUTE 3HAHUS B
JKUBOTA W MPAKTUKATA.

Msacmo na memama @ yuebnama npoepama

VY4eOHOTO ChABPKAHKE IO TeMaTa ce u3yyaBa B yueOHuUs npeamer ,,dusuka
n actponomus® B VII u IX knac. B VII knac ce n3yuasar TpenteHe u xapakre-
PUCTUKHTE MY aMIUIMTYyIa, Y€CTOTa M MEePHOJ, KaTO KOJUYECTBEHO CE M3yuyaBa
caMo Bpb3KaTa MEXAY Mepuoj U 4ecTora. Pasriexnar ce: M3TOYHHUIM Ha 3BYK,
OTHCAaTEeHO HErOBOTO Pa3NpoCTpaHEHUE, BUCOYMHA U CHJIa Ha 3BYyKa, MPHUIIO-
JKEHUETO MY NMPU MUKPO(POHU U BUCOKOTOBOPHUTENIN U HA-00IIM CBEICHUS 3a
yATpa3ByKa.

Memoouuecku ocobenocmu na memama

Te ca: (1) Temara ce BpBeXJa Clej pa3riekIaHe HA €ICKTPOMarHUTHATa
WHAYKIUS U TPOMEHJINB TOK — MO TO3W HAUYMH CE€ OCUTYpsIBa MPUEMCTBEHOCT
Ha 3HAHMSTA 32 TPENTCHHITA, PA3BUTHE HA 3HAHUSATA 33 BBIHOBHUTE MPOILECH
U TOJTOTOBKA 3a MPEXO KbM EJICKTPOMATHUTHHUTE BBIHU; (2) MEXaHUYHU-
T€ BBJIHU CE€ Pa3NpOCTpaHsIBaT caMO B MaTepHasHa cpena; (3) MEeXaHUYHHTE
BBJIHM MPEHACAT SHEeprus, a He BEeleCTBO; (4) CKOPOCTTa Ha pa3mpocTpaHeHne
Ha BbJIHATa € pa3lInuyHa OT CKOPOCTTAa Ha TPENTEHE Ha YaCTHIIUTE Ha cpejaTa;
(5) eHEepreTHYHMAT MOAXOA MOAKPETIS Pa3IIIeKIaHOTO IBH)KEHUE Ha TPaIUBHU-
T€ YaCTHIIH.

Obwa memoouyecka cxema Ha npeocmassine Ha yueOHOmMo CbObPICAHUE

Ta3u cxema BkirouBa: (1) onucanue Ha sIBJICHUATA (Bh3 OCHOBA HA BHHIITHU
(M3UYHYU TPU3HAIM) U YCIOBUS Ha MpoTuvaHe; (2) BbBEXKJAaHE HA BEIUYUHU-
Te (KOJMYECTBEHU XapaKTePUCTHKU Ha sBJICHUsATA); (3) ycTaHOBsSBaHE Ha 3a-
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KOHOMEPHH BPB3KU MEXKAY (PU3HYHUTE BEIUYUHU (10 SKCIIEPUMEHTAJICH IIbT);
(4) oOsicHeHue Ha SIBICHHETO Bb3 OCHOBAa Ha OOLIM TEOPETHYHHU MOJIOKEHUS
(TEeOpeTUYHO U3BENEHU 3aKOHHW, MOJENH, NPUHIUIHN U 1p.); (5) openensiHe Ha
BpBb3Ka MEXY ABICHHUATA; (6) pa3KpUBaHEe Ha MPAaKTUYECKaTa MPUIOKUMOCT Ha
SIBJICHHETO.

[Ipu pa3paborBaneTo Ha yu4eOHOTO CHIBPKAHHWE MMa MSCTO M NMPUEMCTBE-
HUST MOJXOJ], KATO TOH Ce M3pa3siBa BbB Bph3KaTa ChC 3aKOHA 3a 3ala3BaHe Ha
EHEPrusiTa U MUKPOCTPYKTYPHOTO pa3IyiekJaHe Ha SBICHUITA U MPOICCUTE.

Enna ot 1ienuTe Ha mpuiiaraHeTo Ha U3CISA0BATEIICKUS MTOIX0] € J1a BbBIIeUe
YYCHUIIUTE B aKTUBHO W3y4YaBaHE HA MPUPOJHUTE HAYKU U Jla UM JIaJIe Bb3MOXK-
HOCT Jia M3IUTAT BBJIIHCHUETO U MPEIU3BUKATEIICTBATa OT MPABCHETO HA HayKa
Ype3 eKCIepUMEHT U M3cieBaHe. AKTHBHOTO y4acTHE B yUEHETO BOJIH J0 TI0-
rojsiMa MOTHBALUS U O-T00pH MOCTHKEHUS. Yuenuxoyenmpupanume memoou
ca Te3H, KOUTO OCUTYPSBAT IIEHHO BpeMe Ha YUUTENs Aa pad0OTH HHIUBUIYAITHO
Y ¢ MaJIKU TPYIU OT yYCHHUIIM. MOJenbT 3a MpujaraHe Ha U3CJICA0BATEIICKUS
oaAXoJ TpsiOBa Jja BKIIOYBA TOJIIM HaOOp OT METOJU 32 aKTHMBHO y4eHEe — Ha0-
mopenue, Oecena, TUCKYCHs, MO3bUHA aTaka, aHaJlU3 Ha pe3yiITaTuTe, METO.
Ha MOJICIUPAHETO, CUMYJIAINs, TEXHUKHU 3a aKTUBHO YETCHE, aKTUBHO IMMHCAHE,
Mpe3eHTHpaHe U JeMOHCTpUpaHe. Te3n MeToIn U3KII0YBaT 3araMeTsIBAHETO Ha
HaydyHH (DaKTU ¥ MHPOPMAIHS U BOAAT 10 pa30UpaHe M eMOLMOHAIHO MpHJia-
raHe He caMO Ha KOHKPETHH 3HaHUs, HO U Ha HAyYHU METOIM 3a ChOMpaHe Ha
JIaHHU, TAXHOTO aHAJIU3MPAHE U MpelajiaraHe Ha OOsICHEeHHMsI, KOUTO ce Oazupar
Ha nokasatenctBa (Raykova, 2015; Katsarova & Kaleva-Levi, 2015).

Hsaxou om ouaxeanume pezyimamu

OT npunaraHeTo Ha TO3M Moaxoxa Ou TpsOBano na ce nonyuu: (1) TBopuecko
YyCBOSIBAHE U OCMUCIISIHE HA Y4EeOHOTO ChABPKAHHE YPEe3 METOAM Ha CKCIEepH-
MEHT, CAMOCTOSITEITHO M3CJEABAHE U MHTEPAKTUBHOCT; (2) pa3BUTHE HA UHTE-
JIGKTYaJIHUTE KayeCTBa Ha YYCHUIUTE, TEXHHUTE MPAKTHUYECKU YMEHHS, KpPH-
TUYHO M TBOPUYECKO MUCIICHE U Hay4YHa IPaMOTHOCT; (3) YChBBPIICHCTBAHE Ha
yMEHHUATA 3a paboTa B €KUIl, COMAIIHA YMEHUS 32 CIOJCIISTHE Ha PEe3yJITaTUTe
OT IEWHOCTHUTE C BPBCTHULIM U C MO-IITUPOKA ayJUTOPHS, YMECHUS 32 MPOBEKIa-
He Ha peduieKcHs.

Onucanue Ha Bb3MOKHUTE IeH{HOCTH HA YYEHHLUTE, CBbLP3aHHU € MOCTA-
BEHHTE 3324

[IpenBua cbabpKaHUETO HA TeMaTa HHE GOPMYyTUPaXMe CIETHHS U3CIE0-
BaTesIcKu npobnem — ,,KakBo € BIMSHUETO HA IIyMa BbPXY YOBELIKUS OPTaHU-
3pM?%. [Ipenennxme, ye Ta3u Tema: (a) OTroBaps Ha yCIOBUSTA 1a ObJie OPTaHU-
3UpaH y4eOHHST IPOLEC KaTo U3CieqBaHe, MPOBEACHO OT yueHuuure. T qasa
BB3MOXKHOCT Jla C€ OCHUTYpPH CUMYJaTHBHa cpela 3a oOydeHue W jJa ce cie-
Ba MBTAT Ha HAyYHOTO No3HaHUE; (0) Mpoy4YBaHETO HA QOPMYITHpPAHUs MPOO-
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JIeM € CBBP3aHO C M3MO0J3BaHe U JOMBIHUTEIHO U3ydYaBaHe Ha Y4EeOHO ChIbP-
JKaHHUE OT 3aJbJIKUTEIHATA IIOATOTOBKA HA yueHUIUTEe. ToBa AaBa Bb3MOXKHOCT
Ha y4WTeNs Aa OpraHu3upa LelechoOpa3sHo yueOHOTO Bpeme, IMPeJBUICHO 3a
ypouHa AeHHOCT; (T') € OpHeHTHpaHa KbM OOLIECTBEHO 3HAYUM U peajieH mpoo-
JieM — IIYMOBOTO 3aMbpPCSBAaHE U M3CJIEJBAHE HA LIYMOBHUS (OH B YUWJIHLIE U
IpeJJiaraHe Ha MEpKHU 3a HETOBOTO HAMaJsIBaHeE.

II'bpBOHAYaANHO y4YUTENAT Ipeajlara CTaTUM, KOUTO €a C aJalTHUPAaHO Hayd-
HO ChIbpPKaHHE, OTTOBAPAT Ha M3UCKBAHUATA 32 HAyYHOCT U ca pa3OupaeMu 3a
yueHunure. Paborara mpoabibkaBa ¢ OpraHM3MpaHe Ha CpPeIld C YYCHHUYECKH-
Te 0TOOpH (paboOTHM €KWIM) 3a pa3siCHSABAaHE Ha OCHOBHHU MOJOXEHUS OTHOCHO
KpaiiHHsI IPOAYKT Ha U3CICABAHETO U 32 MPELEeHsIBaHe Ha HEOOXOIMMOCTTa Aa ce
MpaBsIT EKCIIEPUMEHTH B CHOTBETHHU Jabopatopuu (B IlnoBauMBckus yHUBEpCH-
tet, XEW, MennuuHCKusl YHUBEPCUTET). YUUTENAT AaBa yKa3aHHs, Ype3 KOUTO
ce PBKOBOJM M OpraHu3upa y4eOHusT mpouec. Te3u ykazaHus ca cboOpa3eHH ¢
KOHCTPYKTUBHMCTKHUS IIPUHIIUII J]a HE C€ HajlaraT F'OTOBU IOJIOKEHUsI W PELIEHHs,
Jla ce JAaBaT OTTOBOPU CaMO HA BBIIPOCHU, IIOCTABEHU OT YUEHULUTE, U Ja UM CE
rmomara caMo ako T€ MMAaT HyXJa U M3UCKBAT nomMoul. Ilo-HaTaTbk yuyeHULUTE
ce OKypakaBaT Jla TBPCST APYTH CTaTHHM U APy U3TOYHHMLIM HAa MHPOpMaLus,
Jla TocenaBar 1aboparopur B YHUBEPCUTETA, J]a c€ 3all03HasIT ¢ IpaBujara 3a
pabota B naboparopus u ¢ paborara Ha yueHute. M30upar ce yueHu, KOUTO CTa-
Bar posnesu moxenu. ITocnenoBarenHo ce npeanpueMar pa3saindHd UHULUATUBH.
Yuurenar 3amo3HaBa y4eHULUTE ¢ IPOTOKOJIA HA YPEKJIAaHE HA CPELU C YUYEHHU
U OpraHu3upa InpeABapuTeaHaTa IIOATOTOBKA 3a TIX. Y YCHULUTE IOJy4aBaT J0-
M'BJIHUTENIHU 3HAHUS 32 OpraHU3upaHe Ha HAyYHH CHOUTHUS U CPELIH.

B xona Ha u3ciie1BaHETO YYEHUIIUTE HAY4YaBaT 38 BPEAHOTO Bb3CUCTBHUE HA
IryMa BbpXY YOBELIKHUS OPTaHU3bM. 3a Ja U3paboTsIT KpallHUS IPOAYKT — Mpes-
JIOKEHUE C MEPKHU 32 HAMAJISIBAHE HA 1IyMa B YYUJIULIE, YICHULIUTE CE HYKAAAT
OT 3HAHUS, 3AJI0KEHU B yuyeOHara mporpama, 3a MeXaHH4HOTO TPENTEeHe, Hero-
BHUTE XapaKTEPUCTUKH, OOEKTUBHUTE XapaKTEPUCTUKH HA 3ByKa U CyOEKTUBHU-
T€ XaPAKTEPUCTUKU HA CIIYXOBOTO Bb3IPUSATHE.

HeobOxonuMu ca ¥ NONBJHUTETHW 3HAHUS OT objacTTa Ha OMOJOTUATA U
30paBHOTO 00pa3oBaHHe W POPMHUPAHE HA MOBEJEHUE, KOETO OCUTYpsBa 3Apa-
BOCJIOBEH HAUMH Ha KUBOT. B X0/J1a Ha U3CIIEABAHETO YUUTEIAT U3I0I3BA BCIKA
MpeloCTaBeHa My Bb3MOXKHOCT, 32 1a OopMHUpa 3HAHUS 32 II'BTS HA CAMOTO Hay4-
HO MMO3HAHHE U YMEHHUS 3a 001lyBaHe, padoTa B €KHII, CTUMYJIUPA TUIHOCTHOTO
pa3BUTHE HA YYCHHUIIUTE U UM [TI0COYBa BT 3a MpodecruoHanHa peann3amnusi.

JleliHOCTHTE HAa yYEHHUIUTE C€ OpraHU3MUpar Mo ciaeaHus HauyuH. KimaceT ce
paszens Ha rpyIu, KaTo 3a7adara Ha BCsKa Ipyla € Ja HallpaBU KpaTKa IIPe3eH-
Talus, ¢ KOsATO Ja MPeJCTaBU CBOUTE pelieHus o npodiema. Ha npencenarens
Ha BCSIKa TpyNa ce AaBar OeleXKHW C MHCTPYKIUHU M OT YUYCHULUTE Ce MCKa Ja
M3paboTAT MUIaH 32 U3HACSHETO Ha MPe3eHTAlUsITA.
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3a 1a ce mpoBe/ie YCIEIIHO U3CIIeIBAaHETO, € HEOOXOIMMO Ja Ce Clia3Ba Cle/l-
HaTa MOCIEI0BATeIHOCT OT AeiHOCTH U npenopbku. (1) [Tepsonauanno 3ano-
3Hasamne — MIPEN UENHs KIac Ce BhbBEXKIa TeMaTa M Ce JaBaT WHCTPYKIMHUTE 3a
pabota. (2) Pasnpedensne Ha epynume — UACAIHYU Ca TPYIH OT 5 YYCHHLIU, SUH
OT TSIX J1a € mpejcenates (TPynu OT MO-MaJjKo OT 5 YUSHHITH II1e H3UCKBAT JBaMa
JYIId 1a paboTIT BbPXY €Ha TOYKA WU CMH YYCHUK IIe pabOTH BHPXY JBE).
(3) Iloocomosxa na emanume om niaHa — MHINBUAYATHO WX 1O ABOHKH (3a-
BHICHU OT Opos BbB BCsKa rpyna). (4) [lrianuparne u 006cwvocoane Ha npesenmayu-
sama — cpemia Ha rpynute. (5) Ilpedcmassne na npesenmayusi no epynu.

Yuutenar cHabasgBa yUCHHUIIUTE C JUCT, HApEUYeH ,,branka 3a onmucanue Ha
neitnoctute”. Ha TO3M JUCT ce omucBa Hail-001110 paborara, KOITO Ce OYaKBa
TE€ J1a CBBPIIIAT, 33J]aUunTe, KOUTO TPAOBa aa pemaT. Te3n ykaszaHUs ca HE camo
MOJIC3HH 3a YUCHHIIMTE, KaTO TH HACOYBAT B MPABHIIHA TTOCOKA ITpH paboTa, HO U
CITy’ar Karo mpoBepka (,,4eK-JIUCT ) 3a MPOCHeAsIBaHe HA HATIPEIbKA UM.

B HauanoTo ce mpaBu BbBEJCHUE B TEMATa, KATO YUCHHUIIUTE CE 3aMO3HABAT C
npobiieMa 3a IymMa ¥ HeTOBOTO BIHSHUE BbPXY YOBCIIKHUS OPTaHU3BM.

Crest TOBa ce ONMPEAENAT IPYIUTE U Ce pasnpeaesiaT 3a1adiTe Ha YUCHUIU-
Te. Pasmpeenennero mo rpynu cTaBa 1Mo 5 yYEHHUIM B HAl-I00pus cirydai, HO
Moke ¥ 10 4 win 6 yueHuiu. XKenmaTenHo e BesAka rpyna aa uzbepe cama cBos
npencenaren. Ipeaceaarenat me O0bJae OTTOBOPEH 3a y4acTHETO HA Tpyrara B
JUCKYCHSTA, 32 MPOBEKIAHETO HA Oecenara ¢ BbIIPOCH U OTTOBOPH, 3a PHKOBO-
JICHE Ha TUCKYCHUATA U 3a MPEACTABIHETO HA pe3eHTanusaTa. Ha nmpencenarens
ce MPeIoCTaBs KOMIUIEKT OT HHCTPYKIUK 3a paboTara Mo TOYKUTE OT IIaHa.

OTaenHUTe TEMH OT TUTaHa ce pa3paboTBaT B CJIeHATA MOCIETOBATETHOCT:

Tema 1: BhBeneHue Tema 2 KaKeo & 38yKHN Tema 3 Kaxkea e Bpenara or
K3KBO & Wym? wyma?
Tema 4: Kakgo macin Tema 5 Kaken mepi ca . I,_’
Tema 6 [uckycun
0B ECTBOTO 33 WymMa? - NPEINPHETH 33 #3BOT B - Ay
cpena Ges wym

Tema 7: MpeanoseHre Ha
MEpKH 33 HAMaNABaHE Ha
wyma
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Crien mOATOTOBKATAa HA BCUYKU TEMH LEJUAT KJac ce ChOMpa 3aeaHo 3a JKC-
KyTHpaHe Ha MpoOJIEeMHUTE Ha BCSIKa eHa oT rpynute. [logroroBkara Ha npe3eH-
TalusATa TPAOBA J1a CTaBa OPraHU3UPAHO U Jia ce ChoOpa3yu ¢ M3UCKBAHUATA 32
MpaBUJIHA MPE3CHTAIIUA.

[Ipean HauamoOTO Ha MPE3CHTUPAHETO TPsIOBA Ja Ce MPEACTABAT YICHOBETE
Ha rpynara. [IpencenarensaTt Ha rpynara TpsiOBa a BbBee B TeMara. Bpemero
3a mpe3eHTanus Aa e oT § 0 10 MunyTH.

KbMm 3amauata 3a u3cieqBaHe € BKIIOUEHO U YCIOBHETO YUYCHULIHUTE 12
M3palboTAT IUIAH 32 HaMaJlssBaHE Ha mIyma B yuwunile. [locTaBsi ce KOHKpeT-
HO M3HUCKBaHE, KOETO € HACOYBAI0 33 YUYCHHIIUTE: IUIAHBT TPsiOBa Ja Obae C
OYaKBaHM Pe3yJTard, GUHAHCOBO 0OOOCHOBAH U MPEIJIOKEH HAa PHKOBOJCTBOTO
Ha YUYUIHILIETO.

TpeTusiT KOMIIOHEHT HA MO/eJa: JUIAKTUYECKUTEe MaTepuaJsu, ode3me-
YyaBally yuyeOHUs NMPOLeC H CBbP3aHU € U3CJAEeABAHETO HA YYEHHUIIUTE

Te3u Mmarepuanu ca CBbp3aHU C KOHKPETHUTE TEMU HA U3CJIEIBAHETO U MPE-
cTaBisiBaT: (POPMYITUPAHU 3a]1a49H, PEIIIOKEH CIIUCHK C U3TOYHUIU HA UH(OP-
Manus (yed agpecu, CIUCaHusl, KHUTH), TEKCT Ha aIallTUPAHN CTATUH, YKA3aHUS
3a paboTa Ha YYCHUIIUTE, YKa3aHUs 32 MOATOTOBKA HA MPE3CHTAIIMH.

OnucaHusT AUJIAKTUYSCKU MOJIEN € KOHCTPYyUpPaH 3a MPUJIOoKEHUE B 00yue-
Hueto no (usuka Ha ydyenunu ot IX kmac Ha E3ukoBa rumuaszwus ,,IlnoBaus
— [InoBaus. IIpennpuero € u3cinenBaHe Ha HETOBUTE KaueCTBA Ype3 NENaroru-
YECKHU EKCIIEPUMEHT, B KOUTO Ca BKJIIOYEHH JBE MapaJEIKHU, & OCTAHAJIUTE OCEM
CIy’KaT KaTo KOHTPOJHU rpynu. OuakBaHUATA ca MPAKTUKATa Ja MOTBbPIU IH-
JlaKTUYecKaTa CTOMHOCT Ha MO/JieJia, KOETO Ja IM03BOJIM HETOBOTO MYJITHUILIMLIH-
paHe B APYTH YUUIIUIIA U OT IPYTU YIYUTEIU N0 PU3HKA.
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Mooen 3a usyyaedane Ha MexanudHu...

MODEL STUDY OF THE MECHANICAL OSCILLATIONS AND
WAVES IN HIGH SCHOOL (9™ GRADE) BY APPLYING THE
TEACHING-RESEARCH APPROACH

Abstract. The aim of this paper is to present the results of educational research
undertaken by students from Plovdiv School and associated with the construction
of a model for the implementation of the teaching-research approach to studying
the topic of mechanical oscillations and waves. This model includes certain com-
ponents related to the formation of learning research tasks and the development of
scenarios for the study of certain phenomena and specific applications of mechani-
cal waves. It describes the expected results of such organized training and the con-
crete application of certain constructivist learning methods that are relevant to the
research approach.
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