Chemistry: Bulgarian Journal Volume 27 Ipupoonume nayxu
of Science Education Number 6, 2018 6 0bpazosanuemo

Education: Theory & Practice
Hayxama 3a obpasosanuemo: meopus u npakmuxa

Physics is an ever young science, Varna, October, 27 — 29, 2017
Qusuxama — 8euno miada Hayka, Bapna, 27 — 29 okmomepu 2017 .

PU3NKATA, HOBEKBT U ITPUPOIATA
N JEIHATA HA HOBOTO BPEME

DPo3a PanresnoBa, ?Musiena MaBpoBa
UCpeono yuunuwe ,, Omey Haucuit “ — 2p. Cmambonuticku
2 Ocnosno yuunuwe ,, Bacun Ilemnewxos — Iiosous

Pesrome. B Hacrosmara — pa3paboTka  ce  pasmIexJaT — HIKOJIKO
WHTEPANCIUILINHAPHA ypoka — ,,dm3uka mo HOTH®, ,,CBETHT Ha IIBETOBETE B
HayKaTa i U3KyCTBOTO", ,, ENIEKTPUYECKHUAT TOK B YOBEIIKOTO TS0, ,,Ha HeobuTaem
ocTpoB® u ap. Paszmexnar ce cherezanueto ,,ChkpoBuinara Ha map ComoMoH,
UTPH, JTOMANIHK CKCIICPUMCHTH B OOy4eHHETO Mo ,,DH3MKa U acTpOHOMUS U
,JoBeKbT U mpupoxpara‘.
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OcHoBeH mpoOiieM B 00yueHHETO (B Y4aCTHOCT B oOydyeHueTo 1o ,,DOusuka u
acTpoHomus“, ,HOBeKbT M mpHUpojaTa’) € HUCKATa AaKTUBHOCT HA YUYCHHIIUTE B
y4eOHO-BB3MUTATESIIHUS MPOIIEC U HUCKATa MOTUBAIMS 32 IPUIO0UBAHE HA TPAHU
3HAHUS U YMeHHS. V3KIFOYMTETHO MOIIHO CPEACTBO 3a pelllaBaHe Ha MpolieMa
€ M3MOJI3BAaHEeTO HA PAa3HOOOpPAa3HH, HETPAJAUIIMOHHU, I'PBKABU M WHTECPAMCIUTLIH-
HapHU METO/IU, (OKYCUPAHU BbPXY JIMYHOCTTA Ha y4eHUKa. [Ipu u3non3BaHeTo Ha
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TE3U METOJIU YUUTEIAT € MapTHhOP Ha yueHuka. Cb3/1aBa ce KpeaTuBHA, MOTUBUPA-
11a cpeia B 00y4eHUETO Ype3 MeTojia Ha He(hOpMaTHOTO 00yueHue, 00y4YeHUE upe3
MPEKUBSBAHE, Ype3 MPOEKTOOa3upaHO 00yUYCHHUE.

B HacTosmara pa3paboTka ce pa3miekaaT HIKOJIKO HHTEPAUCIUIUIMHAPHU YPO-
Ka — ,,dusnka no Hotu*, ,,CBETHT HA LIBETOBETE B HayKaTra U U3KyCTBOTO®, ,,Enek-
TPUYECKUSIT TOK B YOBEIIIKOTO TsU10°, ,,Ha HeoOuTaem octpos™ u jip. Pasriexaar ce
CBhCTE3aHUETO ,,ChKkpoBHuIaTa Ha ap COIOMOH, UTPH, JOMAIITHU EKCIIEPUMEHTH B
o0yuenwuero 1o ,,dusnka u acrpoHomus™ u ,JOBEKbT U MpUpoaaTa’.

,,OU3HKA 10 HOTU" € HHTEPUCIUIUIMHAPEH YPOK 110 ,,DU3nKa U aCTPOHOMHUS* U
,»My3uka“, CeIMOKJIaCHHUIIUTE CE 3all03HABAT ChC CHIHOCTTA HA 3BYKa, OT (PU3UY-
Ha IJIeIHa TOYKa, U C HErOBUTE KauecTBa, OT INIeJHa TOUKa Ha My3ukata. [loctase-
HUTE 1eJi OE3CIIOPHO Ce TIOCTUTAT [0 MHTEPECEH U HECTaHIapTeH HauKH. B ypoka
Ce M3I0JI3BAT MTapalie]IHO EMOIIMOHAJICH CTapT, (PU3HUEH EKCIICPUMEHT, CPE/ICTBA Ha
My3UKaTa U HH(pOPMAIMOHHU TEXHOJIOTUH. 3a pa3jifKa OT TPAJUIIMOHHUTE METOIU
TO3U TapaHTUPA MIBIHOLEHHO YYaCTHE HA BCUUKHU YUCHHIIH, TOOLIPSIBA TBOPUECKU-
T€ PEICHUS U WHOBAaTUBHOTO MHCJICHE, OCUTYpsiBa 3a0aBlcHHE B OOYYCHUETO H
BIIUSIC TIOJIOKUTETHO HA €MOLIMOHATHOTO ChCTOSIHUE. YPOKBT ,,Du3uKa Mo HOTH
¢ mpeaHa3HaveH 3a yueHum ot VII kiac. B kpas Ha ypoka Ou MoIIIO J1a ce 3aaajie
MPOEKTHO 3aJIlaHue 3a pa3paboTBaHe HAa yUEHUYECKH MPOCKT ,,.Bpenara ot mryma“.

,,CBETHT Ha LIBETOBETE B HAyKaTa U U3KyCTBOTO" € MHTEPAUCLIUILINHAPEH YPOK
o ,,du3uka u actpoHomus u ,,M300pazurenno u3kyctBo®. Toll e npenHa3HauYeH
3a yueHuuu ot VII kjac. YUeHUIUTE ce pa3aessaT Ha EKUIIM Hail-MaJIKo €JMH MeCeLl
Ipenu MpoBeKIaHe Ha ypoka. Te ce 3amo3HaBar ¢ TeMara Ha MPOEKTa, a UMEHHO
,,CBETHT HA LIBETOBETE B HAayKaTa U M3KYCTBOTO', C LIEJIUTE HA MPOEKTA, C BpeMe-
TO 32 OTUUTAHE HA MEXKIUHHU U KPAWHU PE3yATaTH, C OLECHSABAHETO U C KPAMHUS
MPOAYKT OT peaju3upaHeTO Ha MPOEKTa OT ChOTBETHHUA ekul. [Ipenmarar um ce
MPUMEPHH aKICHTU W/WIH JTUTepaTypHU U3TOYHHUIU. KpallHUAT pe3ynrar € 1mo u3-
0Op Ha eKUIUTEe — MOXKE JIa ObJIe MYJITUMEAMIHA MMPE3eHTAIVsI, TToCcTep, pedepar,
MakKeT, puCyHKa wiu Jip. Tol ce mpeacTaBs B y4eOeH vac, OnpeeiicH MpeIBapuTeli-
HO 3a MpEACTaBsiHE Ha KpailHUTE pe3ylTaTd OT MPOCKTUTE HAa OTACIHUTE EKHIIH.
Pa3zrnexxnaneTo Ha cBeTa HA IBETOBETE OT JIBE IVICTHM TOUKHU — HA HAyKaTa U Ha U3-
KyCTBOTO, IPOBOKUPA MUCTICHETO HA YUYCHUIIUTE B TOCOKA ThPCEHE HA ISJIOCTHOCT
U €IUHCTBO B 3a00MKAJISAIINS HU CBAT.

,,EJCKTPUUECKUAT TOK B YOBEHIKOTO TSUIO® € MHTEPAUCIUIUIMHAPEH YPOK IO
,,DU3nKa 1 actpoHoMusi, ,,buonorus u 3apaBHO 0OpazoBaHue™ U ,,XUMUS U OTa3-
BaHe Ha oKkoiHata cpena’. Toll e mpeaHa3HadeH 3a yueHunu ot VII kiac u ce npo-
BEXJIa 110 Bh3MOXKHOCT B JIBa CJIETH YY€OHH Yaca. YUCHUIIUTE Ce Pas/IeliiT Ha SKU-
1 Hall-MaJIKO €IUH MECeI] MPEAU MPOBEXKIAHETO Ha ypoka. [IpenBapurento um ce
JlaBa Bb3MOXHOCT J1a m30epar TeMa Ha MPOEKT, 10 KOSITO Ja PaboTAT: MOpaKeHUS
10 YOBEIIKOTO TSUIO OT €IEKTPUUECKaTa Mpexka; MOPaskeHUs OT CTATUYHO €IEKTPH-
YECTBO; MPWIOKEHUS HA CIEKTPUUECKUS TOK B MEIUIIMHATA; CTCIICHU HA €JIEKTPO-
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MOPAKEHUE TIPU MPOTUYAHE HA TOK MPE3 YOBEIIKOTO TSIO B MPOABIKEHHUE HA SAHA
CEKyHJIa; MEeCTEIMBO U 0E30MaCHO M3MOJI3BAHE Ha SJIEKTPUYCCKHs TOK. KpalHusT
MPOAYKT € MPE3CHTUPAHE MO aTPAKTUBEH HAYUH MPE3 ChyUCHULIUTE. Y UCHUIIUTE
pa30upar, ue eNeKTPUYCCKHUAT TOK MOXE Jia JIEKyBa, HO MOXKE U Ja JIOBEJIEC JI0
CMBPT. 3aTOBa MpaBUIIaTa 3a 0E30MMACHO U3IOJI3BAHE Ca U3KITFOUUTEIIHO BAXKHHU.

WNHTepaucuuauHapHUTe ypOIM 3aCHIIBaT MHTEpeca KbM HayKaTa U MOBUIIIA-
BaT MOTHBAIIUATA HA YYCHULIUTE. AHAJIOTHUYCH €(PEKT UMaT U ChCTE3aHHUATA — TC
CTUMYJIUPAT TBOPYECKOTO MHCIICHE, ChbOOPA3UTEIIHOCTTA U PA3BUBAT KOMILJICKCHO
KJTFOYOBUTE KOMITIETEHTHOCTH.

,Ha HeoOuTaeM OCTPOB* € ChCTe3aHUe, MOAXOAAIIO 3a yueHurm ot V u VI kiac.
To moxe Aa ce mpoBene B yac 1Mo ,YOBEKbT M MpUpOoAaTa* WM U3BBH YaCOBETE.
B HauanoTo Ha ChCTE3aHUETO KIACHT c€ pa3neis Ha 4 — 5 exuna, BCEKH OT KOUTO
MOCTaBEH IMPe MPEIU3BUKATEICTBOTO Ja HAMEPU PEIICHHE KaK J1a OleNiee B HeCTaH-
naptHa cutyarws. Ciell ToBa BCEKH €KHIT TpsiOBaliie J1a u30epe Hail-BaxKHUTE CIIOPENT
Hero 9 kavecTBa, 3HAHUS U YMEHUS, Hy>)KHU 32 OIICISIBAHETO HA HEOOMTAaeM OCTPOB
(urpa ,,JleBerre nuamanTa‘“). Cpes TSX Ha MBPBO MACTO YUEHUIIUTE OCTAaBUXa 3HA-
HUSITA 32 MPUPOJIaTa KaTo HEOOXOAUMO YCIIOBUE 3a CIpaBsiHe Che cutyarus. CheTe-
3aHHUETO Pa3BUBA MPEANPUEMAYECCTBO, HHULIUATUBHOCT, OTTOBOPHOCT U BE3MOKHOCT
3a MPWIOKEHNUE Ha 3HAHUATA 10 ,JOBEKBT U MpHUpoaaTa’ B peaaHa CUTyalusl.

,»CbKpoBuIeTo Ha 11ap ColnoMoH* € CheTe3aHue, OIXOAAIIO 38 YueHUIH oT VI kiac.
Bceku oTO0p TpsiOBa 1a ce cripaBsi ¢ pa3IMYHU MPETISITCTBYS, KaTo pasrioara ¢ Orpesie-
JIeH HabOop OT Marepraii. BCSKo OT PEnsTCTBUATA € 3a/1a4a C PAKTHIeCKa HACOUCHOCT.
[pensiTcTBUsTA, C KOUTO TPSIOBA [1a CE CIIPABSIT OTOOPUTE, Ca MOAPES/ICHU B IIPE3CHTAIISL.
Taka ycIoBHETO € Ipef Moriea Ha etara npes IEUI0To BpeMe 3a n3mbiHeHue. Urpara e
MOAXOISIIA HE CaMO 33 M3BBHKIACHH JISHHOCTH. MoKe J1a ce M3I0M3Ba B 0000IIUTENICH
ypoK Ha Tema ,,Ou3nuHu siBieHus 1o ,YOBEKbT U mpupoara’. 3agadnre ca nonopaHu
TaKa, 4e Jia 00XBaIlaT BCUYKU BUJIOBE CWJIH, TSXHOTO JCHUCTBHE W TpWiIokeHue. Ta3u
Wrpa 1aBa BE3MOKHOCT 32 OCBIIIECTBSIBAHE HA MHOTO MEXKITYTIPEIMETHH BPB3KH — C T€0-
rpadust, OUONOTHS, aHTITIMHACKY 31K, MaTeMaTHKa, UCTOPUSL.

[Ipennarame HaOOp OT MHTEpPECHU M 3a0aBHM HAUWHU YUCHUKBT J1a ObJC Bb-
BEJICH B CBETa Ha MPUPOAHUTE HAayKu. BakHO € YYEHUKBT Ja ce YyBCTBa Karo
OTKpUBATe] M M300peTarei, Ja OCMUCIH BAXHOCTTA HA MPHUPOIHUTE HAYKU U 1A
(hopMupa MOIIOKUTEITHO OTHOIICHHE KbM Mpupojara. Beuuko ToBa Moxe na Ob/e
MOCTUTHATO B MPOIEC HA UTPa.

Urpurte, kouto mpejiarame, ca KOHCTPyUpaHu 1o eauHeH 1uiad: (1) paborara
€ rpynoBa; (2) yU4eHUIMTE Ce MOCTABAT B CUTYyallMs, B KOSITO TpsiOBa OBp30 J1a ce
B3eME HaW-TPaBUIHOTO pelieHue; (3) Beska 3aqaua pa3kpuBa MPaKTUUECKO MPU-
JIO)KEHUE HA 3HAHUATA 110 MPUPOIHU HAYKH — TE3U 334a4M ca MOAXOSIIN KaKTo 3a
M3BBHKJIACHH JICHHOCTH, TaKa ¥ 32 YaCOBETE OT 33 IBJDKUTEIHA MTOATOTOBKA 1 (hop-
MUpAT YMEHHS 33 pa0d0Ta B €KUII, TOBHUIIABAT MOTHBAIIUATA 32 aKTUBHO BKIIFOYBAHE
B y4eOHO-BB3MHUTATEIIHATA PAa00Ta, IOBHIIIABAT HHTEPECA KbM (PU3UKATA.
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., Quzuka 6 napka “

Llenta Ha urpara € Ja ce OTKPUAT Bb3MOXKHO Hai-MHOTO (DU3HYHHU SIBJICHHUSI, 3a-
KOHOMEPHOCTHU, MEXaHU3MHU H JIp., KOUTO C€ HAMHUpAT U HAOJIIOaBaT Ha MPeocTa-
BEH TEPEH. YUCHUIIUTE CE Pa3/eiisAT Ha TPYIH, OJTydYaBaT HEOOXOAUMUTE HACOKH.
Ompenens ce U BpeMe 3a M3MBJIHCHUE Ha 3ajavara. Mrpara e npenHa3HadeHa 3a
W3BBHKJIACHU JCHHOCTH. B 3aBHCHMOCT OT Bbh3pacTTa Ha Jerara Morar ja Obaar
MpeJyIaraHy pa3jinyHu TePEHU — KJIacHaTa cTast, OPUCHT, (PU3KYITYPHHUSIT CAJIOH U
np.

2a cnacum uzévHzemmomo

LlenTta e yueHUIIUTE Ja MOJydyar 3HaHUs 3a 1aHeTute oT CirbHUEBATa CUCTEMA,
KaTo caMH ThPCAT HHpopManus. 3aa4ara, KosTo Ce IOCTaBs, € JIa Ce OTKPHE IuIa-
HETa 10 IPeBAPUTEIIHO 3a/1aJicHH xapakTtepuctuku. OTHOBO paboTara € TpyIoBa,
MPEJCTABsIHETO HAa U3IThIHCHUETO Ha 3a/1a4aTa U3MCKBa U3pa0oTBaHe HA TabJIo, Ma-
KeT Wiu npe3eHTanus. Mrpara e moaxo/sina 3a y4eHUI B V KJlac py U3y4aBaHe
Ha CrpHUEBaTa cucteMa o ,JOBeKbT U Mpupoaara.

., Hanpasu cu cam uepa ¢ macnumu “

Llenrta e na ce MPOBOKMPAT U300PETATEITHOCT, HAXOIYUBOCT, IEMOHCTPHPAHE HA
MPAKTHYECKU YMeHUs. B 3aBHCHMOCT OT Bb3pacTTa MOTaT Jia ObJIaT MPEJIOKEHH U
JIPYTH TEMU — UTPa C MaKapu, urpa ¢ 6arepuu u ap. Urpara, KOsSTO IETETO U3MHUCITH

u I/I3pa6OTI/I CaM(‘), CcTaBa HE CaMO J'IIO6I/IMa, HO W MHOT'O ITIOJIE3HA 3a PA3BUTUCTO MY.
*

* *

Excniepumentute B 00y4eHHETO MO MPHUPOJHM HAYKH Ca OCHOBHA YacT TPH OC-
MUCIISIHETO Ha pa3lIekJaHuTe MPOLIECH, SBIEHHS, 3aKOHOMEPHOCTH. Te maBar Bb3-
MOKHOCT J]a c€ OOBBpIKaT TEOPETUYHHUTE 3HAHUS C TIPAKTHYECKOTO UM MPUIIOKEHHE,
KOETO MOTHBHpA YUYEHHUIIUTE aKTUBHO JIa y4acTBaT B yyeOHara paOota. 3yuaBanara
HayKa cTaBa JIOCThIIHA, 3a0aBHa, U3ITbJIHEHA C PeIHLa TAHHCTBA, KOUTO OOelaBar ia
Obaar pa3kpuTu. EkcriepuMeHTHpaiKy, yUeHUIIUTE BIN3aT B POJIATA Ha OTKPHBATEIIH.
[IpexxuBsBaiiky €I1H EKCTIEPUMEHT, T€ YCBOSIBAT 3HAHUSTA TPAHO M KaUueCTBEHO, IOC-
TaBAT HOBH BBIIPOCH, KOETO BOAW 10 pa3BUTHE. Peauia uzcnensanus B Ta3u oonact
MOTBBPyKIaBar (hakrta, 4e y4eHeTo upe3 IpaBeHe e Haii-eekTuBHO. ExcriepumenTai-
Hara AeiHOCT 00ade yecTo ce n30sArea B yueOHHUTE YacoBe 1Mo NpUpoaHu Hayku. [Ipu-
YMHHUTE ca MHOTO Pa3XoH, 32 KOUTO PEIOBHO HsMa CPEACTBA, MPEABApUTENIHA MOA-
TOTOBKA, KOSITO OTHEMa MHOTO BpeMe, JIMTCa Ha KaOMHET 10 MPUPOAHH HAyKH, MaTbK
Opoii yacoBe, IPEABUICHH 32 JlabopaTopHa padota, u Ap. Torasa Heka MpeBbPHEM Je-
¢ekra B edekt! 3a 1a criecTHM pa3xonuTe, EKCIIEPUMEHTUTE € Jo0pe Aa ce POBEXKIAT
€ MOZIPBYHM MaTepuaiy. Taka Te Iie ca JOCTBIIHU 3a MO-ToJsIMa Ipyla yYeHHUIH, 11
ce HaMaJIi U PUCKBT OT 3aMbpCSBaHE Ha OKOJIHATA CPEAa, a U I1Ie Ce OCUTypH Oe3omac-
HOCT TIpH M3IIBJIHEHUETO. 32 JIa Ce CIIECTH BpeMe OT YUeOHHs Yac v IpeABapUTeIHaTa
MOJIrOTOBKA, OMUTHTE OMXa MO Jla ObJIaT MOCTaBeH! 3a AoMaiHa padora. [To To3u
Ha4MH CE OCHUTYpsiBa M BKJIIOUYBAHETO HA POAWTENIUTE B YUeOHO-BB3MUTATEIHUS MIPO-
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nec. [loxkpemnara Ha poauTenuTe € OT 0COOCHO 3HAYCHUE 33 YUCHUIIUTE U TCXHUTE
ITBPBU CTHITKU B Haykara. OCBEH BCHUYKO OCTAHAJIO C€ OCMUCISI M CBOOOTHOTO BpeMe
W3BBH yumiming. [Ipu nocrarbuHo 100pa opraHu3aius Ha JOMAIIHUS SKCIICPHMEHT
TOM OM Ce IPEeBBbPHAJ B HEBEPOSTHO TOJIC3HO, MPHUATHO U EMOIMOHAIHO TIPS)KUBSIBAHE
BKBIIM U Cpefl pUpoaara. 3a a ce OCUTypH TOYHOCT IPU U3IMBIHEHUE HA 3a/1a4uTe,
MIPEBAPUTEITHO CE TIOITOTBSIT KAPTH, ChABPKAIIM HEOOXOMMUTE MaTepralli, HauuHa
Ha M3ITBJIHCHHE W YKa3aHHs KaKBO Jia ce HaOronaBa. Kaprara chabpika u mose 3a 1o-
IThJIBAHE HA PE3YITATUTE, KPATKO 00SICHEHUE Ha HAONIOABaHOTO SIBJICHHE U BBIIPOCH.
3a mpaBWICH OTTOBOP Ha BBIIPOC KbM EKCIIEPUMEHTA C€ MPEABWKIAT OOHYC TOYKH,
KOUTO I10 MPEABAPUTEITHO MOATOTBEHA CKaJla Ce TPAHC(HOPMHPAT B OIICHKA. AKO € HE00-
XOJIMMO, C€ BKITIOUBAT U YKa3aHUs 3a Oe3omacHa padbora. [lomaniHure 3aaHus TpsoBa
Jla OTTOBapsIT Ha CJICMHUTE U3UCKBAHUS: a) JIa Ca JICCHU 3a U3ITBJIHEHUE; 0) HEOOXOH-
MUTE MaTepUali Jia ca JJOCTHITHU ¥ EBTUHHU; B) Jia ca OE30I1acHU; T') J1a He 3aMbpCsIBaT
OKOJTHAaTa Cpejia; 1) Jla ca aTpakTHBHMY, €) J1a HIMAT 3aJIbJDKUTEIICH XapakKTep.

Bceska roguna B VI u VII kiac Hue mocraBsiMe JoMalllHA €KCIIEPUMEHTAJIHA
3amaua — ,,MosiTa yHHKaliHa eleKTpuuecka Bepura“. TpsOBa ma ce CBbpKe ene-
MEHTapHa €JIEKTpUYECKa BEPUra, J1a CE HaYEpPTae CXeMara U Ja c€ MPEACTaBU IO
YHUKaJICH HauuH. Pe3ynrarure ca BrieuamisiBamiu!

ExcniepuMeHnTHTE Ca €IMH OT MAJIKOTO HA4YMHU JIa HaKapaMe YYCHHIIUTE J1a O0H-
yar (pu3mKara u jaa s pazoupar. Tazu BB3MOXKHOCT TPsIOBa Jia Ce U3I0JI3Ba HE3aBH-
CHUMO OT BCHUYKO. A Jalld yUYUTENAT € YCIISI, i € IOCTUTHAM LIeNTa CH, MOXE J1a
C€ MPOUYETE EAUHCTBEHO B OUNUTE HA YUYEHHUKA.

PHYSICS, MAN AND NATURE, AND PUPILS IN OUR DAYS

Abstract. This paper describes several interdisciplinary lessons, competitions,
games and home experiments. All of them were tested in practice with a good
success.
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