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INPUJIOKEHUE HA EJIEKTPOHHHUTE
OBPA3OBATEJIHU PECYPCHU
B UHTEPANCHUIIVINMHAPHUTE STEM YPOLIU

J-p Emuins Jlazaposa', Becetuna HBanosa’, Hpuna Koctagunosa?,
Anera Kunesa?, I'eopru Hopaanos’

'Munucmepcmeo na obpasosanuemo u naykama

’Bmopa anenuiicka e3ukoea eumnasus ,,Tomac Jocedpepcon “ — Cous

Pe3iome. [loxmaast ce (okycupa BbpXy H3pa0OTBAHETO U MPUIOKEHHETO
Ha eNeKTpOoHeH cOopHUK ¢ obpazosarenaun STEM marepmanm 3a IX m X ximac.
EnextponHusaT cOopHUK € cheTaBeH no wHoBanusATa Ha 2. AEI" — ,,.STEM nentsp
C BHPTyaJlHH Jjaboparopuu 3a ydeHe“, peanmsupaHa B mepuoga 2018 — 2022
r. COOpHHMKBT ChABPXKA PECYpCH, TOIXOASAIIN 3a CHBMECTHO IIpENoOjiaBaHe M
IpuiiaraHe Ha MHTETpaJieH Moaxox B oOyueHueTo. Pecypcute ca mpencraBeHd
Ha OBJArapCKU M HA AHDIMICKH €3WK, MPEABH] creludukara Ha yYWIUIIETO U
MIPENO/IaBAHETO Ha MPUPOJHNUTE HAYKU Ha aHTIIUICKU e3uk. ToBa npaBu cOOpHHKA
MIPUJIOKKM 32 MO-IIUPOK KPBI' OT YUUTEIH U YUCHHUIIH.

Kniouosu dymu. enekrpoHeH cOOpHUK; nHTEerpaieH moaxom; STEM

Bropa anmmiicka e3ukoBa ruMHa3us ,,lomac J>xeepchbH € HHOBATUBHO YUH-
muie ot 2018 rox. [IspBusT nHOBaMoHEH NpoekT € ,STEM meHTHp ¢ BUpPTYyaJI-
HHU JadopaTopuu 3a yuene“. lnesra 3a nunoBauusita B oonacrra Ha STEM Bb3-
HUKHA B PE3yATaT Ha MOCTIKEHUATA HA TUMHA3MsATa B 00NAcTTa Ha MPUPOIHUTE
HayKH, TEXHOJIOTUUTE ¥ HATJIACHTE Ha YYUTEIUTE 3a IPOMsiHA B 00pa30BaHUETO.

Ienra Ha nHOBaIUATA €:

MOTHBALlMSl HA YyYWIMINHATa OOLIHOCT, CBBbP3aHa C MOJEpHA
U MHTEpAKTHBHA Cpela 3a H3y4yaBaHEe Ha MPHUPOJHUTE HAYKH,
MaTeMaTHKaTa U TEXHOJIOTMHTE;

HOBaTa pOJNSl HA Yy4YUTeNsl W Yy4YeHWKa B Yy4eOHHUS mpouec H
HEOOXOIMMOCTTa OT (POPMHUPaHE HA MHOTOOPOHHHM KOMIIETEHTHOCTH,
BaXKHM 32 KHUBOTA;

yAeCHsABaHE IMIpolleca Ha YCBOsIBAHE Ha Yy4yeOHHUS Marepuad,
3aapa00oyaBaHe W TPaAHOCT Ha 3HAHUATA 4Ype3 MHTErPajHOCT,
JUTUTATHOCT U ChbBMECTHO IPEIOJaBaHe;

NpaKkTHYeCKa HaCOYCHOCT Ha OOYyYEHHETO M pa3BUTHE HA yMEHUSTA
Ha XXI Bek;
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— e(p)eKTUBHO MHTETPUPAHE HA TEXHOJIOTUHUTE B 00pa30BaTEITHHS ITPOLIEC;

— upe3 MNpWIAaraHeTo Ha MoJena ,,yu4eHe dpe3 IpaBeHe™ 1a ce
MPOBOKHPAT CaMOCTOSITETHOTO MHCIICHE, TBOPYECKOTO TBHPCEHE M
M3CIICIOBATEIICKUAT JAyX Y YYCHHUIUTE, BOJACIIU 10 (OpMHUpaHE Ha
Ba)KHHM 32 TSIX )KUTCHCKH YMCHUS;

—To100psiBaHe Ha YCIIOBUsATA 32 00MeH Ha MH(opMaIus, 100py MPaKTUKH
1 0o0OpaTHa Bpb3Ka MEXK/y WICHOBETE HA YUMIIUIHATA OOIIHOCT;

— m3pabOTBaHE HA ENEKTPOHEH COOPHUK C METOJMYECKH HACOKH M
oOyunrennn Marepuanu 3a IX u X kimac, pa3paboTeHH U MPUIIOKEHH
OT TBOPYECKHUS €KUI Ha MTPOCKTA.

WuHoBanusaTa ce peanusupa B YETUPU MOCIENOBATSIHH Y4eOHU TOIWHH, KaToO
cTapTHpa B TpH mapaienku Ha [X kiac u 3aBbpiu npe3 2022 roguna, oOxBaraii-
ku Bcuuku napaienku oT [X u X knac. B Hes ydyacTBar yuyuTenuTe 1o MpUPOIHU
HAyK{, MaTeMaTuka U MHPOPMAIMOHHU TeXHOJIorur. OOXBaThT HA MHOBAIIUATA CE
pas3Iupy ¢ IPUCHEANHSIBAHETO HA MPEMOIABATEIUTE 110 H300pa3UTETHO U3KYCTBO
U 1o reorpadus U UKOHOMHUKA. MIHOBALIMOHHUST TBOPYECKU €KUM MO €CTECTBEH
nbT chopmupa npodecuonanna yuebna oodniroct (I1YO) o npupoaHu Hayku u
npogecnonanta yueoHa oomuoct (ITYO) o TeXHOIOrur U MaTeMaTuKa.

3a peanusupaHe Ha MHOBALMATA U MPOMsHA B 0OyYEHHETO C€ M3rpaju HOBa
ydeOHa cpeia ¢ HOB JM3aiiH Ha y4eOHHTE KaOMHETH, C TEXHOJOTUU M pa3invHa
opraHusanys Ha y4eOHHMs poLec, Mpeanonaraiia akTHBHOCT Ha yYSeHULIUTE, TIPO-
eKTHO 0a3upaHo 1 MpoOIeMHO Oa3upaHo 0OyUYeHHE, IIMPOKO MpHUiaraHe Ha KOMIIe-
TEHTHOCTEH MOAXOJ Ype3 eKUITHH U IPYNOBH 3a1a4d. HoBUST qu3aiiH Ha yuyeOHU-
Te kabunetn B STEM neHThpa ce HalloKK U BbB Bpb3Ka C HJESTa, Y€ B LEHTHPA
HE € YUMTEIsT, a rpynarta (eKumbT). Ta3u opraHu3anus MpeJocTaBsl YCIOBHUS 3a
CHTPYIHUYECTBO NP U3ITBJIHEHHUE HA [TO3HABATEIIHUTE 331a4H, 10 KOUTO YYESHHUIIH-

Te paboTAT B MHTETPUPAHUTE YICOHH YacOBe.
\ = I
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lonsiMoTO Mpenn3BUKaTencTBO Ha MHTETPUPAHOTO 3HAHNE U3UCKBA HOBH Hara-
cH, KBanu(ukanysa U npoecuoHaIHa aHTKUPAHOCT Ha MPEToJaBaTeNICKUsI SKHUII.
ToBa Hanoxwu 3a1b1004eH aHanu3 Ha yueOHuTe nporpamu 3a [X u X kiac o 00-
oo0pazoBaTesHa MoAroToBka Ha yueOuute npeameru ot STEM nanpasnenuero,
peanu3upaiiy nHoBanuATa. Onpenenuxa ce TEMUTE, KOUTO MpeanosaraT MHUPOKH
MEXIYyIPEAMETHH BPB3KH, ChbBMECTHO MPENOAABAHE, IPAKTHUYECKAa HACOYEHOCT Ha
oOyuenunero. TemuTe ca CBbp3aHU C €KOJOTHATA U YCTOHUMBOTO pa3BUTHE, 31pa-
BETO M 3/PABOCIOBHMS HaYMH Ha KUBOT. MIHTEerpupaHoTo 00y4yeHne pa3KprBa Ha
YUEHHILIUTE, Ye SIBICHUATA U TIPOLIECUTE B IPUPOATa Ca CBbP3aHU M B3aUMHO 00y-
CIIOBEHH, ue HiAMa Oouomnorus 0e3 xumus, pusuka 0e3 MareMaTHKa, 4e JHeC TeXHO-
JIOTHHTE Ca HAaBCSKBJE U MOraT a ObJaT M3M0JI3BaHHU YCIECIIHO HE CaMo 3a KOMY-
HUKaIMs, HO U 3a MPUA00MBaHe HA HOBH 3HAHHS M YMEHUSI, KAKTO U 32 TBOPUECTBO
1 OTKpPHUBATEJICTBO.

B Hauanoto Ha BCEKM eTal TBOPUECKHUST SKUI MOAOUpa U aKLEHTHPa TEMHU
OT yueOHOTO ChIabpkaHue, B kouto npeamerutre or STEM mo Haii-ecTecTBeH
IbT C€ AOMBJBAT U MPUMOKPUBAT. MeXIyNpeaAMETHUTE BPB3KH U MHTErpall-
HUAT NOAX0J B 00yUYEHHETO M0 MPUPOJHU HAYKH MMAaT BOAECILIO 3HAYCHUE MPHU
n3bopa Ha TeMa, CTPYKTYPUPAHETO Ha MHTEPAUCLUUITIMHAPHUTE YPOLHU H I103-
HaBaTEJTHUTE 3aJaud. MeTOONYEeCKH aKLEHT B padoTaTa Ha MPENoiaBaTeICKus
€KHI NTpU U3IIBbJIHEHUETO Ha NHOBALMATA € NIPOMsHATa Ha KJlacu4ecKara opra-
HU3alMs Ha yuyeOHUS 4yac, Ha METOAHMTE Ha OOydeHHe, Ha M3IMO0JI3BaHUTE 00y-
YUTEJIHU MOAXOAH M Ch3/IaBaHe Ha MOAXOISIIN 00pa3oBaTeaHu pecypcu. B un-
Terpupanus yuyeOeH yac ydacTBaT €JHOBPEMEHHO HSAKOJIKO YYHTENH, KOUTO ce
BKJIIOYBAT B Pa3jIMYHU MOMEHTH OT YpoKa. YYacTHETO UM € B 3aBUCHMOCT OT
XapakTepa Ha pasriexaaHus yuyeOeH mpobjeM U ChOTBETHO HEOOXOIMMOCTTA
OT MHTEPAUCUHUILINHAPHO OOsICHEHHE Ha MpoLecHuTe U siBneHusita. Uurerpupa-
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HOTO ChABPKaHHE B TeMHUTe U cb3aanenute STEM oOpasoBarenHu pecypcu ca
BKJIIOYEHHU B EJIEKTPOHHHS cOOpHUK ,,O0pa3oBaTtennu STEM pecypeu 3a IX
u X kaac“ (IIpunoxenue 1), npeacraBeH Ha HalMOHATHATA YYHJIALIHA KOH(pe-
penuus ,,CriofesieHy Nnejarornyecky NpakTUKY B MIPENOIaBaHETO Ha IPUPOIHHU
Hayku“, 51. CY ,EnucaBera barpsua®“, M. mapt 2023 1., cioziefieH U 1OCTBIICH
Ha caifta Ha Bropa AET.

I. Oopa3oBarennu pecypen — IX kiac

L.

2.

3.

4.

5.

~

8.

0.

XpaneHe u xpaHocMuiiane. XpaHna u 3apase / Nutrition and digestion.
Food and health — B30, M, XOOC, ®A, UT
JIBMKEHMETO KaTo OCHOBEH JKU3HEH rnpotiec / Movement as a basic life
process — B30, XOOC, ®A, 1, M
BenTbuure — Mosnekynu Ha xxuBota / Proteins — the molecules of life —
B30, XO0C, UT

JAHK — monekyna Ha HacnenctBeHoctTa / DNA — heredity molecule —
B30, ®A, M, XO0C

Krnerkata — OCHOBHA CTPYKTypHa W (DYHKIIMOHATHA EIMHHIA HA
xuBoto / Cell — the basic unit of the living matter — B30, ®A, UT,
XO0C

. Crpoex Ha BemiectBara / Structure of matter — XOOC, A, M, UT
. MepHu eauHUIIM U BEIMYUHU, U3MON3BaHU 10 npeametute oT STEM

Hanpasienueto / Units of measurement and quantities used in STEM
subjects — @A, B30, XOOC, M, UT

Temneparypa Ha Bb3yXa, H3APEHUE, BIAXKHOCT U Basexu / Air tem-
perature, evaporation, humidity and precipitation — TU, ®A, M, UT
CMucha Ha JonUparenHa B Touka / Tangent at a point — meaning — M,
DA, XO0C, UT

10. Bupryanno monenupane / Virtual modeling — UT, M, XOOC, B30

I1. O6pa3zoBarennu pecypen — X KJiac
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2.

3.

Hacnencteenoct u usmenuuBoct / Heredity and variability — B30,
UT,M

STEAM —ypok B my3est Ha Tema ,HoBekb1™ / STEAM — “Man” — a
lesson at the museum — B30, UL, ®A, M, UH, T

Ckopoct Ha xumMuuHHTE peakuuu / Rate of chemical reactions —
X00C, M, B30, UT

. Meranu u texnute cbemuHenus / Metals and their compounds —

X00C, M, B30, UT

. Munepanaute Boau B beirapust — cberaB u aeueOHu cBolicTBa / Min-

eral waters in Bulgaria — compositions and medicinal properties —
I'", B30, XOOC, UT
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6. Jlazepu — BUOBE, NPUHLIMI HA paboTa 1 npuiioxenue / Lasers — types,
principle of operation and application — ®A, B30, XOOC, UT

7. [IpoMEHIIMB TOK — MMPUHIIUT Ha IeHCTBUE, PIIIOKEHUE U BB3IICHCTBHE /
The influence of electric current of the human body — ®A, M, UT, B30

8. I'padmuna obpaboTka Ha ekcnepuMeHTaHu Januu / Graphical pro-
cessing of experimental data — M, XOOC, B30, UT

9. Bwb3neiicTBue Ha JUTHTATHUTE TEXHOJOTMU BBPXY 3APaBETO U
okonHata cpena / Impact of the use of digital technologies on health
and the environment — AT, XOOC, B30

10. STEM u rnoGanuute nenu 3a ycroitunso passurue / STEM and glob-
al goals of sustainable development — B30, ', XOOC, UT

I'paduunoTo oopmieHre Ha COOPHHUKA 1IENIM B KpAWHUS CH BHJI J1a € SCTCTH-
4eH, ynoOeH u npaktuieH. [Ipu nu3rpak1aneTo Ha MSUIOCTHUS IM3aiiH O¢ BaXKHO J1a
Ce CIIe/IBaT KOMIIO3HIIMOHHHA 3aKOHOMEPHOCTH, KOUTO Ca ChOOpPA3EHU ChC ChIbP-
JKaHUETO.

OTnenHUTE €IeMEHTH Ca CBbP3aHU B XapPMOHHWYHO ISUIO0. APXUTEKTOHUKATA
(emuHCTBO MEXy ChABpKaHUE U (hopMa W B3aMMOBPB3KAa MEXKIY CHhCTABHUTE
M 4acTH) JiaBa Bb3MOXKHOCT 3a ObP30 M JISCHO OPHEHTUPAHE B ChIABPKAHUETO U
CTPYKTypara Ha ypOIIHTE.

BaxHO € IpaBUIHOTO ChUETAHHUE U CHOTHOIICHUE MEKY:

— HaOOpHO MoJie 1 OeIu ToJIeTa;

— Ta0IMYHA YacT U CBOOOIEH TEKCT;

— MPaBWJIHUS CTPOCK HA KOPUIIATa, TUTYIIHUTE, HAYAIHUTE U KpailHUTE
CTPaHUI U HA 3aIJIaBUATA;

— XapMOHHYHO Pa3MOJI0KEHUE HA WITFOCTPAIHHTE.

Upes pa3uyHu XyJ0KECTBEHU U TEXHHUYECKU CPEICTBA CE€ OPTaHU3HUPa PUTD-
MBT Ha YETCHETO Ha YPOKa, KaTo TEKCThT € Taka BH3IPOU3BEIICH, Ue JIa YJICCHU
BB3IPUEMAaHETO Ha ChAbpkaHueTo. HabopbT Ha TekcTa W Heropara 00paboTKa ca
HalpaBeHU B TEKCTOOOpaboTRaiia mporpama. Ts mo3Bosisisa 0bp30 HaOUpaHe Ha Te-
KCTa, JISCHO PeJlaKTHpaHe, Ch3/1aBaHE Ha HOB TEKCT Ha 0a3ara Ha Beue Ch3/aJICHUS
Y aBTOMAaTUYHO (popMaTHpaHe.

Jpyr OCHOBEH €JIEMEHT P U3TOTBSIHETO Ha cOOpHUKA ¢ mpudThT. Upes Hero
Cce mpe/iaBa He CaMo ChIbPIKAHUETO, HO U CE Bh3/ICHCTBA €MOIIMOHAIHO U CE BIIUSIC
BBPXY Ch3JIaBAaHETO HA XyJI0KESCTBEHUS OOJHUK.

O0paboTkara Ha M300paKeHUATA € HeOOXOMMa C IIeJT MTOJTyYaBaHe Ha TAKUBa C
OIPENICIICHN XapaKTePUCTHKH, ChOTBETCTBAIIM HA M3UCKBAHUATA 32 UHTCPAKTUBEH
PDF nokymeHT.

B cOopHuka ca u3non3Banu renepupanu Bpbh3ku Links — maHen 3a reHepupane
Ha BPBh3Ka MEKIY YPOILUTE U MPUIOKCHHUSITA, KATO BPb3KU KbM BBHIIIHH (hailJIoBE C
LIeJT HAMAJISIBAHE TEXKECTTa U 00eMa Ha KpaiHUs TIPOIYKT.
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3a u3paboTBaHeTO HA rpadUUHMS TU3aifiH Ha COOPHHUKA ca U3MOJI3BAHU CIe/l-
nute nporpamu: Adobe Photoshop, Adobe Illustrator, Adobe Acrobat, Adobe
InDesign.

EnexTpoHHUAT COOPHUK € KaueH Ha YUMJIMIIHUS CaiT, ynoOeH e 3a HaBuramus,
a 00y4YHTeJHUTE PECYPCH ca JIeCHO AoCThITHU nocpeacTBoM QR komose'. [Ipexacra-
BeHu ca 20 Temu 3a IX n X kiac, BCsika OT KOUTO BKITIOUBA KPATKH METOIUYECKU
HACOKH 32 YUUTENs U PadOTHHU JIMCTOBE — HA OBITapCKU M HA aHIIMHCKH €3HK.

Peanusupanusat monen Ha MexynpeaMerHa STEM unTerpanus nokasa ycron-
YMBOCT M Be4e C€ HAJIOXKU KaTo Ha4MH Ha paboTa BB Bropa AEI. M3non3Banero Ha
MEXKIYNPEAMETHH BPB3KU U MHTETPUPaAH MOAXO0] C€ MYJITHILTHIUPA U B Tipodecno-
HasHara yyeOHa obmnocT (ITYO) no uyxam e3uny 1 B npodecrnonanHara yueoHa
obmHoct (ITYO) mo oOmiecTBeHn HayKH.

[IpeacraBenusaT cOOpHUK MOKE Ja ObJe MOJie3eH W Ja ylIecHH paboTara B
STEM nHampaBieHHETO B yUHIIHUILE, KAKTO U Ja JaJic HOBH UeH 3a (hopMHupaHe Ha
KOMIIETEHTHOCTH Ype3 MPOEKTHO U MpoOieMHO 0a3upaHo oOydeHHe.
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[pnaoxenne 1. TutynHa cTpaHnna Ha cOOPHUKA

ﬂE%s"T!E

STEM iﬁﬁﬂi‘il‘i‘;“&‘ﬁfﬂ’mm
OBPA30BATEJIHU STEM
PECYPCU

STEM

EnexTpoHeH cBopHiAK, CbCTaBeH o MHOBaLWA:
#»STEM-ueHTbp — BMpTYyanHu nabopatopun 3a yuexe”
I AET, Tomac JxedepcsH”
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APPLICATION OF ELECTRONIC EDUCATIONAL
RESOURCES IN STEM INTERDISCIPLINARY LESSONS

Abstract. The report focuses on the development and application of an electronic
collection of educational STEM resources for grades 9 and 10. The electronic
collection was compiled with resources developed for the innovation of Thomas
Jefferson Second English High School — “STEM-Center — Virtual Learning Labs”,
implemented in the period 2018 - 2022. The collection contains resources suitable
for joint teaching and for the application of the integral approach in education. The
resources are presented in Bulgarian and in English, given the specifics of the school
and the fact that natural sciences are taught in English. This makes the collection
applicable to a wider range of teachers and students.

Keywords: electronic collection; integral approach; STEM
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