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1. Peanuzanusa STEM-noaxona B coBpeMeHHOM 00pa30BaHUM

STEM - anrnwmiickas ab0OpeBuarypa: S — science, T — technology, E —
engineering, M — mathematics. Hayunas cocraBistomas (SCIENCe) BKIOYaeT
OCHOBHBIC MOHSTHS, 3aKOHBI, MATEMaTHYECKUE MOJICIH, OOBICHSIOIINE CYIIHOCTD
paccMaTprUBaeMbIX 00BEKTOB, a TAaKXKe MPEANOIaracT 03HaKOMICHHE YUaluXcs CO
CTPYKTYypO#l mccienoBanus. TexHonormdeckas cocrapisitonias —(technology)
OpHEHTHUpOBaHa Ha (HOPMHUPOBAHUEC Y HUX YMEHHS OIEPUPOBaTh rpaduuecKoim
uHpOpMaIne, HUCIOIb30BaTh MPUOOPHl M TEXHUYECKHUE MPHUCIIOCOOICHUS IS
pa3pabOTKH aBTOPCKUX MHXKCHEPHBIX Mojeneii. MHkeHepHas COCTaBIISIOIAs
(engineering) mpexamonaraeT TPUMEHEHWUE HAYYHBIX 3HAHUN I PEIICHUS
npo0jaeM B peallbHOM MHPE, a TakKe BKIIOYAET CYIICCTBYIOMIHE IOIXOABI K
PCILICHUIO OIpPEICICHHBIX TEXHMUYSCKUX 3ajad, pa3pabd0TKy M HCCIEI0BaHUE
yYaIIUMHUCS COOCTBEHHBIX TMPOCKTHBIX HJaeH. MaTeMaTHUeCKuid KOHTEKCT
(mathematics) mpenmosiaraeT  OBJIQJACHWE  YYaAIlIUMUCA  MaTEMATHYCCKHUMU
HNOHATUAMH, (DYHKIIMOHAIBHBIMHA 3aBUCHUMOCTSMH JUIS TOWCKAa HOBBIX CBSI3eH W
OTHOIICHUHA MEXIY H3y4acMbIM HHKXCHEPHBIM OOBEKTOM M WHBIMHU IPEIMETaAMU
OKPYIKaIOIIEero Mupa.

STEM-mmogxom — 9T0 moaXxoJa K OOYYeHHIO, HaIpaBiICHHBIA Ha
dopmupoBaHHe Yy OOYYAIOIIMXCS HHXEHEPHO-TEXHHYCCKOTO MBIIUICHUS H
BOBJICYCHHE HX B HAYYHO-TEXHHMYCCKOE TBOPYCCTBO IOCPEACTBOM IMPOEKTHOW H
y4eOHO-UCCIIeI0BATEIBCKON IESITeIbHOCTH c TCITBIO peIICHHS
NPaKTHKOOPHEHTUPOBAHHBIX 3a/a4 HAa OCHOBE MHTErpAIlMM €CTECTBEHHBIX HAyK,
TEXHOJIOTH, UH)KEHEPHOTO TBOPYECTBA U MATEMATHKH.

1.1. OnbIT ucnoJab3oBanus STEM-noaxona B mupe

B coBpeMeHHON MeXIyHapOaHOW 00pa30BaTEeIbHON MPAKTUKE OTCYTCTBYET
eauHoe moHuMaHue cymHoctH STEM-monmxoma. JlanHbIi moaxon  crainu
ucrnonb3zoBaTth B CIIIA u BenukoOputaHuu B OTBET HA CUCTEMHBIM XapakTep
COBETCKOTO o00Opa3oBanusi (HEe Bce oOpazoBatenbHbie 3aBeneHus CIIA wu
BenukoOputanun uMenu B CBOMX Y4YeOHBIX IUIaHAX TakKWe TMPEAMEThI, Kak
MaTteMmaTuka, Gu3nKa, XUuMusl).

STEM-noaxon 061aiaeT 3HAYUTEILHBIM TTOTEHIIUAIOM ISl 1OTTPOGUIBLHON
MOATOTOBKHM M MPO(HIHHOTO OOYyYEHHUs, OPUCHTHUPOBAHHBIX HAa KOMIUIEKCHOE
pa3BUTHE OCHOB WHXXEHEPHOTO MBIIIICHUS, TUTSt OpraHu3aluu
npoopueHTAIMOHHOW padoThl M (OPMHUPOBAHMUS MOTHBALMU K MOJTYYEHUIO
oOpazoBaHus B o0sacTu « TeXHUKA U TEXHOJIOT Y.

OnbIT colManbHO U SKOHOMUYECKUA PA3BUTHIX CTPAH MUpPA MOKA3bIBAET, YTO
BHenpenue STEM-moaxona kak cpenctBa mpodopueHTanuu U (GOpMHUPOBAHUS
MOTHBAIIMA K TOJYYCHHUIO 00pa3oBaHus B o0iacTu «TeXHWKAa W TEXHOJOTHI
MOXET UTH IO CJIECAYIOIINM HAMPABICHUSIM:

1. Pacmupenue coaep:kKaTeabHOTO W PE3yJbTaTUBHOTO ACIEKTOB YYEOHBIX
MPEAMETOB C  HWCIIOJB30BAaHUEM TPOOJIEMHO OPUEHTUPOBAHHOW  y4eOHOU
NEeATEeIbHOCTH, B XOJ€ KOTOpPOW MNpUOOpPETEHHBbIE YYalllUMHUCS 3HAHUS W
dbopMHpyeMble YMEHHUS UCTIOIb3YIOTCA JIJISl PEIICHUs pealbHbIX TPOOIeM.



2. Wuterpanys 3HAaHWM W yMEHHUH ydYammxcs s OoJjiee TIyOOKOTO
MOHUMAaHUS UMH COACPKAHUS Pa3IMYHBIX YUYCOHBIX MPEAMETOB M (POPMHUPOBAHUS
WH)KEHEPHOT'0 MBIIIJICHUS. DTO MO3BOJISIET PACIIMPUTH BO3MOXKHOCTH yUYaIlIUXCS B
MOCJICYIOIIEM BBIOOPE TEXHHUYECCKOTO WIIM HAYYHO-TCXHHUYCCKOTO HAIpaBJICHUS
podeCcCUOHAILHOMN Kaphephl.

3. Opranmsarus OoOyd4eHHsS ¢ WMHTAIUCH PEATBHBIX IMPOU3BOJCTBEHHBIX
YCIIOBHM, TIPEATONATAIONINX MPUMEHEHNUE YJYalUMUCA 3HAHUH W YMEHUW IS
pEIICHNs] TEXHOJOTHYECKUX MPOoOIeM. DTOT MOIXOJ] HaIMpaBiIeH Ha pPa3BUTHE
TEXHUYECKUX CIIOCOOHOCTEH M MHTCHCHUBHOE (POPMHUPOBAHUE OCHOB WHKEHEPHOTO
MbinuieHus1. OOpa3oBaTeNbHBIM MOpoOlLleCC CTPOUTCS Ha 0aze MpoOJIEeMHO
OPHUEHTHPOBAHHOW Yy4eOHOW MACATENBHOCTH (Ha OCHOBE METOJa IPOCKTOB U
TEXHUYECKOTO MPOEKTUPOBaHMs). Takue ydeOHbIC 3aHATHUS ITPOBOMISTCS OTACIBHO
OT YPOKOB I10 Y4€OHBIM IIPeJAMETaM TUIIOBOT'O YU4€OHOTO IJIaHA WIIH MPEANoJIaraioT
MOJU(DUKALIUIO YK€ CYIIECTBYIOIIUX YUE€OHBIX MPEIMETOB C IEIbI0 JOCTHUKCHUS
HanOoJIee 3HAUUMBIX PE3YJIbTATOB.

4. BHenpeHWe HWHHOBAIlMH HE TOJIBKO B YacTHBIE METOIUKH OOYy4YEHUS
OTJICJIbHBIM Y4eOHBIM MpeaMeTaMm, HO U (POPMHUpPOBAHHE IEJIOCTHOM ydeOHOMU
nporpamMmmbel — STEM, BKkitoYaromieid OCHOBHBIE TOHSTHS HAayKH, TEXHOJOTHH,
WHXCHEPUH U MAaTEMAaTHKH HAa OCHOBE HHTETPATHBHOTO TI0IX0/1a K 00yUYEHUIO.

1.2. OcobeHHOCTH OpraHu3anuy 00y4YeHUs1 ydauuxcs Ha ocHoe STEM-
noaxoaa B Pecnyosimke benapych

B ocnoBe STEM-niogxoa nexar Cieayromue TPUHIHAIIBL

1.TlpoextHass ¢opma  opraHuzanuu  OOy4EeHHSs,  MpeIoJiararoas
00bEeIMHEHUE YUaIIUXCs B TPYIIIIbI IS COBMECTHOTO pEIICHUs yueOHBIX 3a1au.

2. IlpakTrueckuil XapakTep yuyeOHBIX 3a/lad, pe3yJbTaT PEIICHUsS KOTOPBIX
MOJKET OBITh MCIIOIb30BaH JUIsl HY K]l CEMbH, KJlacca, yUpeKIeHHsI 00pa30BaHusl.

3. MexnpeaMeTHbI XapakTep OOydYeHHMs: Il pelieHUs y4eOHBIX 3ajad
HEOOXOMMBbI 3HAHUS Cpa3y HECKOJIbKUX YU€OHBIX IPEIMETOB.

B PecnyGnuke benapych CHOXWINCH ONpENCICHHbIC TEHACHIIMU B
opraHuzaiuu o0ydeHus: Ha ocHoBe STEM-noaxona.

B Hacrosmee Bpemst ocHoBHbIe npuHIMIBEI STEM-nioxona B y4pekIeHUSIX
o0I11Iero CpeaHero o0pa30BaHUsSl peaTu3yloTCs B mpoliecce o0ydeHusl yuyeOHbIM
npeaMeTaM TOCPEICTBOM HCIIONB30BaHHUS HAayYHO-METOAMYECKOTO OOeCTeueHus
(MpaKTUKO-OPUEHTUPOBAHHBIX 3a/ay, 3aJaHUil MEXIPEIMETHOTO XapakTepa B
HOBBIX yUEOHBIX MOCOOUAX, B CEpUU MOCOOUH AJist yuntene « KoMmeTeHTHOCTHBIN
MOJIX0/»), BHEIPEHHUS B OOpa30BaTEIbHYIO NMPAKTHKY MPOEKTHOM AEsTeNbHOCTU
yyanxcs (opraHu3anusi TPOEKTHOM AeATeIbHOCTH MPEeIyCMOTPEHAa Y4eOHBIMH
nporpaMMaMu Mo y4eOHBIM MpeAMeTaM), MPoBeneHUsl (PaKyIbTaTUBHBIX 3aHATHUN
N0 JaHHOMY HANpaBJIIEHUWIO C  HCIOJB30BAHUEM  YYEOHBIX  MPOrpaMm
(bakynbTaTUBHBIX 3aHITHH.

MunuctepctBom oOpazoBanusi Pecnyonmuku  bemapycs B 2023 T
pazpaborana J[lopokHash KapTa MO pa3BUTUIO CETU NPOQUIBHBIX KIIACCOB
WHXEHEPHOW HAMPAaBIEHHOCTH B YUPEKIEHUSAX OOIIEro CpeaHero oopa3oBaHus,
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ONpEJENieH TepedYeHb YUYPEKJICHUH OoOIIero cpeaHero oOpa3oBaHUs IS
opranuzanuu padotsl STEM-11eHTpOB.

Yupexxnennem — oOpazoBaHusi — «HalmoHaIbHBIA —~ JETCKUN  TEXHOMAPK»
pa3paboTaHbl yueOHbIE MpOrpaMMmbl (HaKyIbTATUBHBIX 3aHATHM JJIs1 OpraHU3alUU
pabotel B STEM-11eHTpax.

B pspe yupexnaeHuid o00pa3oBaHUST B paMKax AKCIEPUMEHTAJIbHOMU
JEATCIIBHOCTH ~ PEANM3YIOTCSl  UCCIIEIOBATENIbCKUE, HOKCIEPUMEHTAJIbHBIE U
WHHOBAIMOHHBIC TTPOCKTHI: Pa3pabaThIBAIOTCS M allPOOUPYIOTCS HOBBIE METOIUKH,
dbopMHpYETCS W COBEPIICHCTBYETCS KaIPOBBIM MOTCHITMAN, PACIPOCTPAHSIOTCS
HOBBIE UJICU U MPAKTUKU, HAITPABJICHHbBIC HA PA3BUTHE POOOTOTEXHUKHU U YCUJICHUE
€CTECTBEHHOHAYYHOM M TEXHUYECKOW COCTABJISIIONIUX  OOIIEr0  CpPeaHEro
obpazoBanusg. B ugactHoctu, ¢ 2018 r. mo 2020 r. B 13 yupexaeHusx oOIIero
CpelHero o0pa3oBaHUs OCYIIECTBISJICS WHHOBALIMOHHBIM TpoekT «BHenpenue
mozaenu STEM-oOpazoBanusi kak cpeactBa JI0oNpodUIbHONM TOATOTOBKH B
YUPEKICHUU o0Opa3oBaHUs. Hayuyno-meToanueckoe COIIPOBOKJICHHE
WHHOBAIlMOHHOTO  TIpoekTa  Obu1o  Bo3iokeHo Ha [YO  «Axkagemus
MOCJICTUTIIIOMHOTO 00pa30BaHUs.

B yupexneHusx MAOMOJHUTENLHOTO OOpa3oBaHMs JETe W MOJIOACKH
MPOBOJAATCS 3aHATUS N0 HampaBieHusiM «Pobotorexnukay, «HpopMaimoHHbie
TEXHOJIOTUNY, « TeXHnYeCKoe MOACTUPOBAHUEY» U IPYTHUM.

OYHKIIMOHUPYIOT KYPCHI/IIKOJIbI, OPUEHTUPOBAHHBIC HA MOJATOTOBKY JeTel
¥ TTOAPOCTKOB Ha ocHOBe STEM-moaxoma. BombIMHCTBO M3 HUX OTPaHHYHUBAIOTCS
MPOBEJEHUEM 3aHSITHUI TT0 pOOOTOTEXHUKE.

[IpoBoguTcs paboTa MO TMOBBILICHUIO KBaTU(UKAMK MEAArOru4ecKux
pabotHukoB B obnactu STEM-nonxona. Hanpumep, B MHCTUTYTE TMOBBIMICHUS
kBamMpukanuu W nepenoAroroBku YO  «benopycckuii  ToCyaapCTBEHHBIN
MEeIarOrMuecKnii yHuBepcuTeT UMeHn Makcuma Tanka» peanusyercs nmporpaMmma
NoBbINICHUsT  KBamupukaruu  negaroroB «OCHOBBI  00pa3oBaTebHOU
POOOTOTEXHUKH JUIsS peaju3alui nporpaMMm (akynbTaTUBHBIX 3aHATHR» (36
4acoB).

B HamumonanmpHoM wuHCTHTYTE 00pa3oBaHusi pa3paboraH  y4eOHO-
METOJUYECKUN KOMIUJIEKC [IJIi TpoBeAcHUs (DAKyJIbTaTUBHBIX 3aHITHH 1O
dbopmupoBaHU0 (PYHKIMOHAIBHOW TPAMOTHOCTH OOYydYaroUIuxcs B IpoIecce
MPOCKTHON JEeATEeNbHOCTH «DYHKIIMOHAIbHAS TPAMOTHOCTh: KOHCTPYHpPYEM U
npoektupyem» (st X—XI Ki1accoB yupekISHHUH 00IIero cpeiHero oopa3oBaHus).

YO «HamuoHanbHbIil [OETCKUI TeXHOMAapK» pa3zpaboTan cleayroume
nporpammsel  (akyiabTaTUBHBIX 3aHsaThil g VI knacca yupexaeHuit oOiero
cpennero oopazoBanus. «CoBpeMEHHBIE KOMITBIOTEPHBIE TEXHOJOTUU: OT MTPHI K
npodeccun», «OCHOBBI PAIMOHAIBHOTO MPUPOJOTIONB30BAHUS UM OXPaHbI
MPUPOJIHBIX pecypcoBy»; «OCHOBBI HMHKEHEPHO-TEXHUUYECKOTO TBOpUECTBay; «B
MUpE apXHTEKTypbl W Ju3aiiHa: BbIOMpaeM mpodeccutoy; «3aHuMaTeabHas
pPOOOTOTEXHUKA.



2. Opranu3anusi ¥ NpoBe/JeHNe MPOEKTHOM 1eiTeJJbHOCTH

Omno w3 1neHTpanbHBIX MecT B STEM-moaxone 3anumaer memoo
npoekmos,  TPEANOJAraloNIMii  ONpeNeNeHHYI0  COBOKYNMHOCTh  y4eOHO-
MO3HABATENIbHBIX MTPUEMOB, KOTOPbIE€ TTO3BOJISIIOT PELIUTh TY WA UHYIO MPOOIieMy
MyTeM CaMOCTOSITENbHBIX JEHCTBUI ydamuxcs C oO0s3aTeNbHON Mpe3eHTaluein
JOCTUTHYTBIX PE3yJIbTATOB.

IIpoexkTHas aeATENBHOCTh MPEACTaBIsET COOOHM TBOPYECKYHO pabdoTy IO
PELIECHUIO MPAKTUYECKOW 3a7auM, LeJId U COACPIKAHUE KOTOPOW OMPEAeIISIIOTCS
yYalllUMUCS TOJ] PYKOBOJACTBOM Yyuutessa. OHa OCYIIECTBISIETCS B MpoOliecce
TEOPETUUECKON MPOPa0OTKH MH(GOPMAITMH U MPAKTHIECKON peann3aiun uiaeH.

B pesynbraTe peanuzanuu mpoeKkTa CO3/1a€TCsl KOHKPETHBINM COOCTBEHHBIM
MPOJYKT, KOTOPHIA OTJIMYAETCS HOBH3HOM W MOXET OBITh HCIOJb30BaH Ha
MIPaKTHUKE.

[Ipu opraHuzanuu MPOEKTHON AESATEIBHOCTH HEOOXOJAMMO YYHUTHIBATH
cleyroniee:!

IPOEKT JIOJDKEH OBITh MOCUIILHBIM JIJIS BHITIOJIHEHUSI YUaIlIUMUCS;

PYKOBOJICTBO ~ MPOEKTOM  OCYIIECTBJISIET  YYHTENlb, KOTOPBIA  BEIET
MOTOTOBKY YYAIIUXCS K YCIICITHOMY BBITIOJIHCHHIO MMPOCEKTA M CO3MAET JJIS 3TOTO
HEO0OXOIMMBIE YCIIOBUS;

KaXJIOr0 ydyalerocsi HeoOXOAMMO OILICHUTh 3a BKJIAJ B BBIINOJHEHUE
MPOEKTA;

10 3aBEPIICHUH MPOCKTA MOBOIATCS UTOTH paOdOTHI (ITPEe3CHTALIHS).

Meton NpOEKTOB CHOCOOCTBYET YCIHEIIHOW CONMANU3aluU  y4YaluXxcs
omarogapsi UHGOPMAIMOHHOM cpeje, MO3BoJisoned (GOpPMUPOBATH HABBIKU —
cocTaBisitone  (QyHKIMOHAIBLHOW  TpaMOTHOCTH.  BwiOupas  mpobiiemy
UCCJICIOBAHMUSI M peElIas KOHKPETHBIC 3aJlauu, YdJallhecs HCXOMSIT M3 CBOMX
WHTEPECOB W CTENEHH TMOATOTOBJICHHOCTH. OITO 00ECIEeYUBAECT KaXKIOMY
COOCTBEHHYIO  TpPAaCKTOPHIO  OOyYeHMS W CaMOOOYYCHHS,  T03BOJISCT
nudepeHIupoBaTh U UHANBUYATM3UPOBATh 00pa3oBaTeNIbHBIN Mpoiiecc. Pabora
B rpymme (GopMupyer JIUYHOCTh, CIIOCOOHYIO OCYIIECTBISATH KOJIJICKTUBHOE
HeenojaraHie M - IUIAHUPOBAHUE, pacOpeaesisiTh 3aJadyd U PO MEXIY
YYaCTHHKaMW TPYyMINbl, JCHCTBOBaTH B POJM JIWJAEpa W HMCTIOJHHUTEIS,
KOOPJIMHUPOBATh CBOM JICHCTBUS C JICHCTBUSAMU JPYTHX YIACTHHKOB.

3. Pexomenaanuu nmo peanusanum nporpamMm GpaxkyJbTATUBHBIX 3aHATHH
njas1i STEM-ueHTpoB yupexaenuii o01mero cpeanero o0pa3oBaHus Mo
HANPaBJICHUSAM

st STEM-o6pa3zoBanust B pamkax (GakyIbTaTHBHBIX 3aHITHI OMPEACICHbI
CJIEIyIOLIME OCHOBHBIE HAIIPABJICHMUS:

«PoboToTexHuka u mpoToTUNIUpOBaHUEY, «H(MOPMAIIMOHHBIE CHCTEMBI U
TEXHOJIOTUN;

«HXKEHEPHO-TEXHUYECKOLY;

«ECcTeCTBEHHO-HAYyYHOE;

«ApXHUTEKTYpa U TU3ANH.



Jlns  mpoBefeHUs 3aHATHM 1O YKa3aHHBIM HampaBieHusm STEM-
o0pa3oBaHUs MOTYT OBITh MCIIOJIb30BaHbI YUEOHBIC TTPOrpaMMbl (PaKyIbTaTHUBHBIX
3aHATUN | MCTOAUYICCKUC MATCpUAJIbI, PasMCHICHHBIC Ha HaHHOHaJIBHOM
obpazoBarensHom moptane  (https://adu.by/ru/homeru/obrazovatelnyj-protsess-
2023-2024-uchebnyj-god/obshchee-srednee-obrazovanie/metodicheskie-
rekomendatsii-ukazaniya.html).

3.1. Hanpaiaenus «Po0oToTeXHHKA U MPOTOTUIIMPOBAHUE,
«HdopmannoHHbIe CHCTEMbI U TEXHOJIOT MW

Hanpasnenus «PoboToTEXHUKA 51 [IPOTOTUIIUPOBAHUEY,
«H(popMallMOHHBIE CUCTEMBI M TEXHOJOTMM» IO3BOJSIOT yYallUMCSl OBJIaJETh
0a30BbIMU  TEXHOJIOTUYECKUMHU KOMIETCHLUSIMH, Pa3BUTh TEXHOJIOTHYECKOE
MBIIUICHUE, II03HAKOMUTBCA C COBPEMEHHBIM yPOBHEM TEXHOJIOTMM U
coJiepkaHueM npodhecCHOHAIBHON 1€ATEIbHOCTH B IPOU3BOJICTBEHHOH cdepe aiis
OCO3HAaHHOro0 BbIOOpa mMpodeccu U TOTOBHOCTM OCBauMBaTh IPOTPAMMBI
MH)XKEHEPHOT0 00pa30BaHUsl.

B nponecce (akynbTaTUBHBIX 3aHATUN CO3JAIOTCS YCIOBUS I MPAKTHKO-
OPUEHTHUPOBAHHOIO OOYYEHHS, BOCIIUTAHUA U PA3BUTHUS YYAIIUXCSA C MOMOIIBIO
IPOEKTHOM JI€ATEIbHOCTH B 00JIaCTU HMHPOPMAMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTU: ydallluecs 3HAKOMSTCS C OCHOBaMHM BeO-Iu3aiiHa, TEXHOJIOTHSIMU
BUPTYaJIbHOM U JOMOJIHEHHOM PEaIbHOCTH, METONAMM IE€pENayu, PaclpenacIcHus
Y 3alIUThl MHGOPMALMK;, M3YYalOT NPHUHLMIBI U WHCTPYMEHTApUil pa3padOTKu
CUCTEM BHUPTYaJbHOM M JIONOJHEHHOM pPEAJIBHOCTH; NPHUHIMUIIBI IE€peradn
uHbOopMaIuu B MTHPOPMAIIMOHHBIX CETSIX U METObI €€ 3aIUTHI.

OOpazoBaTenbHass  POOOTOTEXHUKA  3aKJIAJbIBAET  IPOYHBIE  OCHOBBI
CUCTEMHOI'O MBIIIJICHUS] YYalllUXCsl B pe3ysibTaTe€ WHTErpanuu MHPOpPMaTHKH,
MaTeMaTHKH, (U3MUKHU, YEpUYEHUs, TPYIOBOr0 OOy4YEHUS, €CTECTBEHHBIX HAYK C
HAyYHO-TEXHUYECKUM TBOPYECTBOM, CIIOCOOCTBYET IMOBBILIEHUIO HHTEpeca
yyanmxcsd K oOpa3zoBaTelbHOMY Impoueccy. B mpouecce mnpoBeaeHus
(bakyIbTaTUBHBIX 3aHATHUH B JAHHOM HAINpAaBJICHUU Yy4yalluecs 3HAKOMSTCS CO
croco0aMu TMOCTPOEHUS aBTOMATHU3UPOBAHHBIX U POOOTU3UPOBAHHBIX CHUCTEM,
HEOOXOJAMMBIX ISl YIYUIIECHHs KauecTBa dU3HU YeJIOBEKa, TOMOIIHU B Pa3TUYHBIX
chepax ero >KU3HEACSATENbHOCTH; MPUOOPETAIOT YMEHHUS M HaBBIKM pPa3padOTKU
aBTOMATU3UPOBAHHBIX CUCTEM.

3.1.1. YueOHble nporpaMmMbl (aKyJbTATUBHBIX 3aAHATHI M0 HANIPABJIEHUAM
«Po0oTOTEXHMKA M TPOTOTHIIHPOBAHHUEY,
«AndpopmannoHHbIe CUCTEMBI U TEXHOJIOT MU

VYyeOnas nporpamMma (aKyIbTaTUBHBIX 3aHATHI «OCHOBBI
KoHcTpyupoBanua ¢ EV3» mia V  kmacca yupexzaenwit  oOpasoBaHus,
peanu3yronmx o0pa3oBaTeIbHBIE MPOTPAMMBI OOIIETO CPEAHETO 00pa30oBaHUS
(https://adu.by/images/2023/inform/fz_osnovi_konstruirovaniya_5kl.pdf).

@dakynbTaTUBHBIE 3aHATUSA MpeAHA3HAYEHBbl i1 OOYyYEeHHS Yy4alluxcs
OCHOBaM  pOOOTOTEXHUYECKOTO  KOHCTPYMPOBAaHUS,  4YTO  CIIOCOOCTBYET
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3aKpEMJICHUI0 3HAaHUW W YMEHHUH, CBA3aHHBIX C pPa3pabOTKOW aJropuTMOB,
MOJICIMPOBAHUEM U KOHCTPYHUPOBAHUEM.

3amaun  QakyNbTaTUBHBIX  3aHATUNA:  pa3BUTHE  AITOPUTMUYECKOTO,
TBOPYECKOTO, TUBEPTEHTHOTO MBIILJICHUS YYAIIUXCS; 00ECIIeueHre BO3MOKHOCTEH
JUIS TBOPYECKOM M HCCIEAO0BATENIbCKOW JESITENIbHOCTH; MOBBIIIEHUE HUHTEpEca U
MOTHBAIIMN YYAITUXCS K U3YUCHUIO MPOTPAMMHUPOBAHUS U TEXHHUECKNX HaYK.

C mempl0  aKkTyaJdu3alud  MEKIPEIMETHBIX  CBSI3M  MaTEMaTHKH,
nHpopmaTrku, GU3UKA U 00pa30BaTEIILHON POOOTOTEXHUKU Ha (DaKyIhTATHBHBIX
3aHATHSX ~ OpPraHW3yeTcs  IModTamHas  ydeOHas  JIESITeIbHOCTh  YYalluXxcs,
MIpeayCMaTPUBAIOIIIAS

KOHCTpyHpoBaHue podota (1-# stam);

porpaMMHpoBaHue pobora (2-i sTar);

OKCHEPUMEHT  CO  CKOHCTPYHMpOBaHHBIM  pobGotom  (3-ii  stam).
(KonctpyupoBaHue mpoBOJUTCS Ha OCHOBE POOOTOTEXHMUECKOTO KOHCTPYKTOpa
Lego EV3))

VYyebnass mnporpamma ¢GakyabTaTUBHBIX 3aHATUN «U3y4yeHHe OCHOB
poboToTexHuku (Ha mnpuMepe KoMILIeKTOB Robbo)» s V-VII kiaccos
yUpexIACHUN 00pa3oBaHusl, peau3yIolUX 00pa3oBaTeIbHbIE TPOrPaMMBbl OOIIIETO
cpennero  oOpaszoBanus  (https://adu.by/images/2023/inform/fz-izuch-osnov-
robototehniki-5-7kl.pdf).

OcBoeHne yJamyMHucs MPOTPaMMEI SIBIIICTCS MIEPBOM CTYTNICHBIO B 00yUYeHUH
pobGoToTrexHuke, 3D-MOAETUPOBAHUIO W MPOTOTUITMPOBAHUIO UYEPE3 IMPOCKTHYIO
paboTy co cpeao BusyalbHOro mporpammupoBanus Scratch/RobboScratch
(manee — Scratch, RobboScratch) u mnargopmamu st coznanust 3D-npoekTos, B
OCBOCHMHM OCHOB HWHXWHUPHUHTA [IJI1 TIOCTPOEHUS COOCTBEHHBIX MOjeNen
POOOTOTEXHUKH.

O6opynoBanue, HeoOxomumoe s peanusanuu mnporpammel: «POBBO
Po6omnardopmay, «POBBO Jlaboparopusi», «POBbO Habop pacmmpenuit mmns
Po6omaboparopuny, «POBBO Cxemorexnuka», «POBBO Tpaccer — HabGop tpacc
JUTS 3aHATUN U COPEBHOBaHMIY, D-ipuHTEp, MyIhTHOOPA (MHTEpAKTUBHAS TIAHEIb,
cMapT-mocka). JlonomHuTebHBIE MaTEpHUAbl: (PUIAMEHT IS TeYaTH, OaTapelku
«Kponay (9V), mapkepsl Bogubie, USB-ynnuautenu.

Bce nmporpamMmMHoe obecriedeHue, HCXOTHBIC KOABI M YePTEKH JTOCTYITHBI Ha
wiki u github npoexkra: https://wiki.robbo.ru/wiki.

Metoauyeckue peKoMeHIauu sl paboThl ¢ POOOTOTEXHUYECKUM HAOOpOM
«POBBO» u 3D-npunTepa pa3MellleHbl Ha HAIMOHAJIBLHOM 00pa30BaTEILHOM
noptane. https://adu.by/ru/homeru/obrazovatelnyj-protsess-2023-2024-uchebnyj-
god/obshchee-srednee-obrazovanie/metodicheskie-rekomendatsii-ukazaniya.htm1.

VYyebOnas nporpaMmma (bakyIbTaTUBHBIX 3aHSATUN «OcHOBBI
podororexuukw» i1 VII-VIII  kmaccoB  yupexnenuit  oOpa3oBaHuf,
peanu3yronmx o0pa3oBaTeIbHBIE MPOrPAMMBI OOIIETO CPEIHETO O00pa30oBaHUS
(https://adu.by/images/2023/inform/fz-Osnovi-robototehniki-V1I-VI11-Kkl.pdf).

VY4ebHOU mporpaMmoi mpeaycMOTPeHo fBa dTana oOydenwus. [lepBorit aTam
BKJIIOYaeT B ce0si TeMbl: «lVcmomHuTens u cpena ero odoutaHus», «OCHOBBI
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nporpamMmHoro ymnpasieHus Mcnonnutenem», «lcnons3oBaHue npouenyp npu
YOpPaBJICHUM  BHpPTyalnbHbIM  Mcnomnurenem»,  «OCHOBBI  TPEXMEPHOIO
MozieaupoBaHus». Bropoil sTan BkiIowaer B cebs cienyromue TeMbl: « OCHOBBI
IPOEKTUPOBAHUA POOOTOTEXHUYECKUX YCTPOMCTB», «llocTpoeHue mpocTenmmx
AIIEKTPUYECKUX cXeM», «OCHOBBI MPOrpPaMMHUPOBAHUS POOOTOTEXHUYECKHUX
yCTpOHCTBY, «lIporpaMmMupoBaHre MHTEPAKTUBHBIX CUCTEMY», «CamMoCTOATEIbHAs
IIPOEKTHAs ACSITENbHOCTDY.

IlepBoIii JTall o0yueHus IIPELyCMATPUBAET  OCBOCHUE a3o0B
POrPaMMUPOBAHMS U YIPABJICHHS HE TOJIBKO BUPTYaJIbHBIMH, HO M, C HEKOTOPBIM
npUOIMKEHUEM, pealbHbIMU poboTamu (35 yacoB). Ha BropoM 3Tane oOyuyeHus
y4aluecs: CO3Jal0T MEXaHMYECKUI MMPOTOTUT yCTpoiicTBa (35 4acoB).

VYyeOHast mporpamMma (axkyabTaTUBHBIX 3aHATUNH «CopeBHOBaTeJbHasI
poGororexuuka» s VI kiacca yupexaeHuil oOpa3zoBaHus, peaM3YyIOIIMX

06pa30BaT€JII>HI:Ie HpOFpaMMBI 06IH€FO cpenHero 06paSOBaHI/I}I
(https://adu.by/images/2023/inform/fz-Sorevnovatelnaya-robototehnika-VI11-
Kl_1.pdf).

Ha ¢daxkynbTaTUBHBIX 3aHATUSIX Yy4alldecs 3HAKOMATCS C OCHOBHBIMU
QAITOPUTMUYECKUMU M KOHCTPYKTOPCKUMHU  PEIICHUSAMH B  CIIOPTHUBHOM
pOOOTOTEXHUKE, YTO CIOCOOCTBYET MOBBIICHUIO 3()PEKTUBHOCTA YCBOEHUS
coaepKaTeNbHON JUHUM «OCHOBBI QITOPUTMH3AIMN U TPOTPAMMHUPOBAHUS
yueOHoro npeameta « MHpopmaTukay.

C umenpl0  aKTyalM3allMd — MEXIPEIMETHBIX  CBSI3e  MaTeMaTHKH,
uHpopMaTuKy, (QU3MKK U 00pa3oBaTebHOM POOOTOTEXHUKH OpraHUu3yeTcs
nodsTanHas ydyeOHas e TebHOCTh YUaIIUXCsl, MPeaycMaTprBarOIIas:

KOHCTpyupoBaHue podota (1-ii atam);

IporpaMMHpoBaHue pobora (2-i 3Tar);

HKCIEPUMEHT CO CKOHCTPYHPOBAHHBIM poOoTOM (3-ii 3Tar).

PekoMeHayeMble MaTepHalibHble peCcypchl Il TPOBEACHMS 3aHATHIL:
KOMITBIOTED JJISl KaXIO0To ydarierocsi; mporpammuoe obecneuenne Lego EV3-G
(mmst  mporpammupoBanusi), Lego Digital Designer (mans wmoxenupoBaHus);
poboToTexuudyeckuii KOHCTpYKTOp Lego education EV3.

Yuebnas mnporpamMmma (akynbTaTUBHBIX 3aHsATUH «McciaenoBareabekasi
poboTroTexHuka» i [X kiacca yupexaeHuid o00pa3oBaHUSs, pPeATU3YIOIIMX
oOpazoBaTebHbIE IpOTrpaMMBbl o011ero CpeaHero o0Opa3oBaHUsI
(https://adu.by/images/2023/inform/fz-issledov-robototehnika-9kl.pdf).

Ha ¢akynbTaTUBHBIX 3aHATHAX YYalldecs 3aHUMAIOTCS MCCIIEIOBATEIbCKOM
JeSITEIbHOCThIO, TIPUMEHSSI 3HaHUS MO YYeOHBIM TpeaMmeTam «MareMaTukay,
«Puzukay, «MHpopmaTHKa». ITO COCOOCTBYET JyUIlIEMy YCBOSHHUIO MaTepHalia
coniepkaTeibHONM  JTMHUK «OCHOBBI  QJITOPUTMHU3AIMN M MPOTPAMMHUPOBAHUS)
yuebHoro npenmera «MHpopmaTukay.

3aHATHA B JaHHOM  HallpaBJICHUHM  CHOCOOCTBYIOT  Pa3BHUTHIO
JITOPUTMHUYECKOT0, TBOPYECKOTO, JTUBEPTEHTHOTO MBIIIJICHHS] YUAIIUXCSL.

OOyueHne MPOBOAUTCS O CIEAYIOIIUM dTAIaM:

KOHCTpyHupoBaHue podota (1-# stam);
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nporpaMMupoBaHue podorta (2-i sran);

HKCIEPUMEHT CO CKOHCTPYHUPOBAHHBIM poO0TOM (3-if 3TaI).

PexomennyeMble MaTepHalibHble pECypChbl JUIsl TIPOBEICHUS 3aHATHIA:
KOMITBIOTED ISl KaXXAO0ro ydaiierocsi; mporpammHoe obecneuenne Lego EV3-G
(mms  mporpammupoBanusi), Lego Digital Designer (mis MoaenupoBaHus);
pobGoTorexHudyeckuii KOHCTpykTop Lego education EV3 (mo omnomy Ha AByX
yYaILUXCS).

OcHOBHBIE pE3yJbTaTBl OCBOCHHUS COACpPKAaHWA Y4eOHOrOo MaTepuaia
BBIPKAIOTCS B TOM, YTO Y yUaITUXCsl CHOPMHUPYIOTCS OCHOBHI MCCIIEIOBATEILCKON
NEATETLHOCTH C TPUMEHEHHWEM 3HAaHWUW W3 Pa3IUYHBIX 00JIacTel MaTeMaTHKH,
¢u3uku 1 nHGOPMATHKH (C UCTIOB30BaHUEM POOOTOTEXHUIECKOTO KOHCTPYKTOPA
Lego education EV3, mporpammuoro o6ecneuenus Lego EV3-G u Lego Digital
Designer).

VYyebnass mnporpamma  ¢akyJIbTaTUBHBIX  3aHATHH  «CoBpeMeHHbIe
KOMIIBIOTEPHbIC TEXHOJOTHMU. OT HUrpsl K mnpogeccum» g VIII knacca
yUpexIACHUN 00pa3oBaHusl, peau3yIoluX 00pa3oBaTeIbHbIE TPOTrPaMMBbl OOIIIETO
cpennero ooOpasoBanus (https://adu.by/ru/homeru/obrazovatelnyj-protsess-2023-
2024-uchebnyj-god/obshchee-srednee-obrazovanie/uchebnye-predmety-v-Xi-
klassy/informatika.html).

QdakynbTaTHBHBIC 3aHSITHS HaAMpaBiICHBI HAa PA3BUTHE Y YYaIIUXCS
MOTHBAIMA K ACATEIBHOCTH B 00JacCTH HWH(POPMAIMOHHO-KOMMYHHKAITMOHHBIX
CUCTEM U TEXHOJIOTUM, OPUEHTHUPOBAHbI HA OCBOCHHE UMHU MPOHECCHOHAIBHO
3HAYMMBIX KOMIICTCHITHH.

Ha 3anstusx y4ammecss 3HAKOMSTCS C OCHOBaMHM  BeO-Au3aiiHa,
TEXHOJIOTUSIMU BUPTYAJILHOW U JOMOJTHEHHOW PEaNbHOCTU, METOJIaMU Tepeaayu,
pacnpeneneHus 1 3aiuThl UHPOpMaIIMK; U3y4atoT MPUHIIMITBI 1 UHCTPYMEHTApUN
pa3pabOTKM CHUCTEM BHUPTYaJbHOM M JOMOJHEHHON peaqbHOCTH; TPHUHIIUIIBI
nepenaun uHopMaruu B WHOOPMAIMOHHBIX CETSIX MU METOAbl €€ 3alllUTHI;
Ha3HAUCHUE, TPUHIMI pPaOOThl, MMapaMeTpbl W XaPaKTEPUCTUKU OCHOBHBIX
YCTPOMCTB CXEMOTEXHUKH; TPHOOPETAIOT TPAKTUYCCKHE YMEHUS U HaBBIKA B
OCBOCHHMH CHEIUATN3NPOBAHHBIX KOMITBIOTEPHBIX MPOTPaMM, S3BIKOB U CPEICTB
IPOrpaMMHUPOBAHMS, TPUMEHEHUN METOJIOB M CPEJICTB MPOTHBOICHCTBHS yIpoO3aM
0e30macHOCTH MH(POPMAITMOHHBIX CUCTEM.

YyeOHass mporpamma  (aKyIbTaTHBHBIX 3aHATHH «3aHUMAaTeJbHas
pobororexnuka» s VIII kimacca yupexaeHuil oOpa3zoBaHusl, peaM3yIOMIMX
oOpazoBaTebHbIE IpOTrpaMMBbl o011ero CpeaHero o0Opa3oBaHUs
(https://adu.by/ru/homeru/obrazovatelnyj-protsess-2023-2024-uchebnyj-
god/obshchee-srednee-obrazovanie/uchebnye-predmety-v-xi-
klassy/informatika.html).

Ha dakyapTaTUBHBIX 3aHITHSIX yYalluecs 3HAKOMSTCS CO CIocoOamu
MOCTPOEHUSI aBTOMATHU3UPOBAHHBIX U POOOTHU3UPOBAHHBIX CHUCTEM, MPUOOPETAIOT
YMEHUS U HABBIKH Pa3pabOTKU aBTOMATHU3UPOBAHHBIX CHCTEM.

Ha ¢akynpTaTUBHBIX 3aHATHUSX MPEIINOIATACTCS 3HAKOMCTBO YYAIIUXCS C
COJIep)KaHUEM 00s3aTeIbHOTO KOMIIOHEHTa YYeOHOW MporpaMMbl (OCHOBBI SI3bIKA
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nporpaMMupoBanus «Arduino», 0a30BbIe AJIEKTPOHHBIE KOMIOHEHTHI, IMKJI B
SI3bIKE TIPOTPAMMUPOBaHUs, PYHKIHUS B SI3BIKE MPOTPaMMHUPOBAaHUS, UHTEPHEHCHI
nepefayd  JaHHbIX, 3D-NpoTOTUIIUpOBaHWE M Jp.), a TaKXKE BapPHUATHBHOTO
KOMITIOHEHTa IO BBIOOPY yuuTens (pabora ¢ poOOTOTEXHHUUECKHMHU Habopamw,
pa3paboTka aBTOMaTU3UPOBAHHOTO YCTPOKMCTBA, pa3paboTka poOOTOTEXHUYECKOM
CHCTEMBbI, WHTEPHET BEIICH, CIOPTHBHAS POOOTOTEXHUKA) IS BBITOJHCHHUS
(peanu3anym) UCCIEA0BATEIHCKOTO MPOEKTA yYaIIUMHUCS.

BrinmonHenne #MccneaoBaTeIbCKOTO MPOEKTa MPEAOCTaBISIET  y4alluMCs
BO3MOXXHOCTh CO3/1aTh JJIEMEHTHl KOHCTPYKIIMH CIIOKHBIX POOOTH3MPOBAHHBIX
CpeICcTB 1O CcOOCTBeHHBIM IM(GpoBeIM 3D-MoxensM 7nuOO 3aKOHYCHHBIE
yCTPOMCTBA, KOTOPbIE MOTYT TMOCIY)XHTh TMPOTOTHUIIOM aBTOMAaTHYECKHX
TEXHUYECKUX CPENCTB (CUCTEM, KOMIUIEKCOB U T. II.), pa3paboTaTb COOCTBEHHBIE
YIPaBJISIOLIUE POrpaMMbl MUKPOKOHTPOJUIEPOB.

3.2. HHKeHepHO-TEeXHUYECKOE HANIPABJIEHHE

@dakynbTaTUBHBIE 3aHATUS 10 HWHXKEHEPHO-TEXHUYECKOMY HaIPaBJICHUIO
ABJISIFOTCS BAXKHEUIIIUM 3JIEMEHTOM CHCTEMBI HETIPEPHIBHOM CIIEIIMATIU3UPOBAHHOMN
MOATOTOBKM  YYalIUXCSl  YUpPEXKJACHUN  OoOIero cpeaHero  oOpa3oBaHus,
OpPUECHTUPOBAHHON HA MPOJOHKEHHUE OOpa30BaHHUS B YUPEKICHHUSIX BBICIIETO
o0Opa30BaHuUs MO CHEIUATBLHOCTSIM JaHHOTO MPOQUIIS.

Llenpr0 MHKXEHEPHO-TEXHUUECKOTO 00pa30BaHusl ABISETCS (HOPMUPOBAHUE Y
YUYaIUXCSl TEXHOJIOTUYECKON KyJIbTYPhI KAK KOMIIOHEHTa OOIIEH KyJIbTYPHI.

@aKkynbTaTUBHBIE 3aHATUA HWHXEHEPHO-TEXHOJOTHUYECKOTO HAMpPaBICHUS
OyIyT cOCOOCTBOBATH PA3BUTHIO TEXHUYECKOTO MBIIUICHHS yYaIlIUXCsl HA OCHOBE
UCCIIEIOBATENbCKOM  JEATEIbHOCTH  NPU  HCHOJIb30BAHUM  CIIEHHAJIBHBIX
TEXHUYECKUX YCTPOUCTB, 00OOPYIOBAHUS U TEXHOJIOTHM, a TaKke (OPMUPOBAHUIO
JUYHOCTH, OPUEHTUPOBAHHOM HAa OCBOCHHE MNPO(ECCHOHAIBHO 3HAYUMBIX
KOMITETEHIIUM, CIIOCOOHOM K CaMOOOYyUYEHHIO, CaMOBOCIIUTaHUIO
¥ CaMOCOBEPIIICHCTBOBAHUIO.

B pesynbpraTe OCBOEHMsS COACp)KAHUS Y4YEOHOM mpOrpaMMbl ydaluecs
JTOJKHBI OBJIAJCTh 0a30BBIMU TEXHOJIOTUYECKUMU KOMIIETEHIIUSMH,
TEXHOJIOTUYECKUM  MBIIIJICHUEM, O3HAKOMHUTBCS C COBPEMEHHBIM YPOBHEM
TEXHOJIOTUH, COZEp)KAHUEM npodeccuoHanIbHON eI TEIIbHOCTH
B ITPOU3BOICTBEHHOU cdepe JUIsi 0CO3HAHHOTO BbIOOpa MPOGECcCHu U TOTOBHOCTU
OCBaMBaTh MPOTPAMMbI HHKEHEPHOTO 00Pa30BaHUS.

3.2.1. YueOHble nporpamMMbl GakyJIbTATUBHBIX 3aHATHH
10 MHKEHEPHO-TeXHUYECKOMY HATIPABJICHUIO
VYyeOHast mporpamMma (axyJbTaTUBHBIX 3aHiATH «B MHpe TeXHMKHM U
TEXHOJIOTHI: BbIOMpaeM MHH:KeHepHYI0 mpodeccuro» i1 X—XI Ki1accos
yupexAeHU 00pa3zoBaHusl, peau3yIoluX 00pa3oBaTeIbHbIe MPOTrPaMMBbl OOILIETO
cpennero  ooOpasosanus  (https://adu.by/images/2023/inform/fz-v-mire-tehniki-
tehnoloqij-10-11Kkl.pdf).
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3amayaMy TaHHOTO (PaKyJIbTAaTUBHOIO 3aHATUS SIBISIOTCS. (pOopMUpOBaHHE
YMEHUN TPUMEHATHh pa3ju4Hble CIOCOOBl M CpPElCTBA MpeoOpa3zoBaHUs
MaTepHayioB, YHEPTrUU, UHGOPMAIIMK, PACCUUTHIBATH BO3MOXKHBIE IKOJIOTHUYECKUE
MOCJIEJICTBUSI TEXHOJIOTMUECKON NEeATETbHOCTH; (POPMUPOBAHUE TEXHOJOTUYECKUX
KOMITETEHIIUM (KOTHUTUBHOTO, OMEPAlMOHATIBHOTO, JUYHOCTHOTO U COLIMAIBHOTO
KOMITIOHEHTOB); PAa3BUTHE TEXHOJIOTMYECKOTO MBIIIJIEHUS YYAIUXCSd Ha OCHOBE
OCYIIECTBICHUS TMPOCKTHOM JEATEIbHOCTH; pacCHIMpeHue, yriayOleHue W
CHCTeMaTH3alus 3HAHUHM y4yalmxcs O crnerupuke U MHOrooOpa3uu WHKEHEPHOM
JEATEIBHOCTH, €€ COUUAIBHONW, JKOHOMUYECKOHN U KYJIbTYPHOW 3HAYNMOCTH.

YyammMcs TpeaIararoTcs 3aHATHSL IO CIIEAYIOIIEeN TeMaTuke: « TexHonoruu
IPUPOAOIIOIb30BAHNS, OXpaHbl MPUPOJHBIX  PECYPCOB, OMOTEXHOJIOTHH,
«JKoJorusl W €€ 3HAYCHHE B COBPEMEHHOM TOpHOW opraHu3amun», «UT-
TEXHOJIOTMM B DJKOJIOTMM», «DKojorudyeckas KuOepHeTuka», «llonsarue o
PEKYIbTUBALMNA U KOMIUIEKCHOM MCIIOJIb30BAHUM TOPHBIX NIOpoA. BoccranoBiieHne
HapyIICHHbIX TOPHBIMU paboTaMu TeppuTopuit», « HxkeHepHas 3KojiI0rus. 3agaun
U CcoJlepkaHuE MpOo(EeCcCHOHATBHOM NEeATEIbHOCTH HHXKEHepa 10 OXpaHe
OKpYXXaloIllel cpeabl»; MpakThuueckas padora «ODKOJIOTMUYECKHE AaCIEKTh
JEATEIbHOCTH MPOMBIIIJIEHHBIX OPraHU3alUuil U UX BO3JIEHCTBHE HA OKPYKAIOLLYIO
cpeny. OKOHOMHYECKHE METOJbI YIIPABICHHS 3KOJOTMYECKOW JEATEIBHOCTHIO
OpraHu3alu».

VYyeOnass mnporpamMma (pakyJbTaTUBHBIX 3aHATHH «DYHKIHOHAJIbHAA
rPAaMOTHOCTB: KOHCTpyHMpyeM H mnpoektupyem» i1 X-XI Kiaccos
yUpexACHUI 0011ero o0pa3zoBaHusl, peaqu3yolnux 00pa3oBaTeIbHbIE TPOrPAMMBI
obmiero cpeanero oopasosanus (https://adu.by/ru/homeru/obrazovatelnyj-protsess-
2023-2024-uchebnyj-god/obshchee-srednee-obrazovanie/uchebnye-predmety-v-Xi-
klassy/informatika.html).

VYyeOHass mporpamma IpeaHa3HaueHa Uil NMpoBeneHus (akKyJIbTaTUBHBIX
3aHATUH 1O (OPMUPOBAHUIO (PYHKLIHMOHAIBHOM TI'PaMOTHOCTH Y4YalllUXCs B
IpoLEecCe MPOEKTHOM JEATENbHOCTH TMpPU H3YYEHUHM Y4YeOHBIX MPEIMETOB
MaTEeMaTHYeCKOr0 M E€CTECTBEHHOHAYYHOro OOpa3oBaHHUs B  YUPEKICHHUSIX
oOpazoBanus. llenp (¢GakynbTaTUBHBIX 3aHIATHH — (OPMHUPOBAHHE B paMKax
MPOEKTHOM JIEATETbHOCTH KITIOUEBbIX KOMIETEHININ yJaluxcs, HEOOXOUMBIX IS
KU3HU M YCHENIHOM camopealv3alyy, Pa3BUTHE TAKUX KA4eCTB JIMYHOCTH, KaK
WHULMATUBHOCTh, CIIOCOOHOCTh TBOPYECKU MBICIWUTH, HAXOAUTh HECTaHAApTHHIE
peLIEHHs.

Conepxxanue  (akyJbTaTUBHBIX 3aHATUNA HAMpaBiI€HO HA  pEILCHUE
CUTYallMOHHBIX 33J1a4 WHKEHEPHO-TEXHUYECKON HAIIPABICHHOCTH, BKIIFOYAIOILINE
MOJICJIMPOBAHUE PA3NIUYHBIX KU3HEHHBIX CUTYallMi C MOMOIIbIO (pU3MUECKON U
MaTeMaTHYECKOW MOJEIIEH U OPUEHTUPOBAHHBIE HA ITIPOEKTHO-UCCIIEIOBATEIBCKYIO
JEeATEIbHOCTD YHalluxcs (MUHU IPOEKTHI).

VYyeOnast mporpamma (akyJIbTaTUBHBIX 3aHATHH «OCHOBBI HMHKEHEPHO-
TeXHH4YecKoro TteopyectBa» 1 VIl kmacca yupexnenwii, peann3yrommx
oOpa3oBaTeIbHbIC IPOTPAMMBI o01ero CpEIHero oOpa3oBaHUs
(https://adu.by/ru/homeru/obrazovatelnyj-protsess-2023-2024-uchebnyj-
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god/obshchee-srednee-obrazovanie/uchebnye-predmety-v-xi-
klassy/informatika.html).

@dakynbTaTUBHBIE 3aHSITHS HaAMpaBieHbl Ha pPa3BUTHE Yy YyYalIuxcs
MOTHBALMA K JACSATEIBHOCTH B OOJACTH HMH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX
cucteM U TexHoJoruid. OHM OyIayT crmocoOCTBOBaTh (HOPMUPOBAHUIO JTUYHOCTH,
OPHUEHTHPOBAHHOW Ha OCBOCHHE NPO(ECCHOHATHLHO 3HAYMMBIX KOMIIETEHITUH,
CHIOCOOHO K cCaMO0OYy4EeHHIO, CAMOBOCIIMTAHUIO U CAMOCOBEPILICHCTBOBAHHUIO.

B mporuiecce ¢dakynbTaTUBHBIX 3aHATUN y ydamuxcs OyneT GopMUpOBaTHCS
WH)KCHEpHAasT W TEXHOJOTMYecKas KyJIbTypa, IO3UTUBHOE OTHOIIEHHE K
UCCIIEIOBATENbCKOM  JAESATETbHOCTH, MOTHUBAIUS K OCO3HAHHOMY  BBIOOpY
CIEUAIBHOCTEN MHXEHEPHO-TEXHUUYECKON HAIMPABICHHOCTH.

VYyammecs NO3HAKOMATCS C HCTOPUEH, COBPEMEHHBIM COCTOSSHUEM H
MEPCIEKTUBAMHU PA3BUTHSl aBTOMOOWJIECTPOCHHS; YCTPOMCTBOM M MPUHIIUIIAMU
paboTbl aBTOMOOWIIEH, OECHUJIOTHBIX JIETATENbHBIX AammnapaTtoB; OCHOBAMHU
HAaHOTEXHOJIOTUH, JIA3€PHBIMU TEXHOJOTUSMHU U TEXHOJOTHEHN MOTyYEHUSI SJHEPTUH
U3 BO300OHOBIIIEMBIX HCTOYHMKOB B Mupe W PecnyOnuke benmapych; Hayuatcs
NPUMEHSTh PAa3IMYHbIE CHOCOOBI W CpEJCTBa MpeoOpa3oBaHUs MaTepUANIOB,
SHEPIHH, MpeAnoJiaraTh BO3MOKHBIE JKOJIOTHYECKHUE MOCJEACTBUSA
TEXHOJIOTUYECKOU JIeSITEILHOCTH.

3.3. MartemMaTn4ueckoe M eCTECTBEHHO-HAY4YHOEe HATIPaBJIeHHE

@axky/IbTaTUBHBIE 3aHATUS 1O €CTECTBEHHO-HAYYHOMY HAIIPABIICHUIO
CHOCOOCTBYIOT Ppa3BUTHIO Y Y4YalUXCSl MOTHBAIMM K €CTECTBEHHO-HAyYHOMU
NEeSATENIbHOCTH, (OPMUPOBAHUIO JIMYHOCTH, OPUEHTHUPOBAHHOW Ha OCBOCHHE
1po(heCcCHOHATIBHO 3HAUMMBIX KOMIIETEHIIUH.

Lens paxynbTaTUBHBIX 3aHATUN — CO3/IaHKE YCIOBUH ISl (DOPMUPOBAHUS Y
yYallMXCsl €CTECTBEHHO-HAyYHOTO MBIIUIEHHS, IO3UTHUBHOTO OTHOILIECHHUS K
UCCJIEIOBATENLCKOW  AESATENbHOCTH, MOTHBAallMM K OCO3HAHHOMY  BBIOODY
€CTECTBEHHO-HAYYHBIX CIIEHUAIBHOCTEN.

3.3.1. YueOHble nporpamMmsbl GakyJIbTATUBHBIX 3aHATHH
10 MaTeMaTH4Y€eCKOMY M €CTeCTBEHHO-HAYYHOMY HANPABJIEHUIO

VYyebnast mporpamma (pakyIbTaTUBHBIX 3aHATAA «XUMHUS 3eMJIn» IS
X (XI) kmacca yupexaeHHi o00pa3oBaHHS, PEATU3YIONIMX 00pa3oBaTeIbHbIC
nporpaMMbl o0miero cpemnero obpasosanms (https://adu.by/images/2023/him/fz-
himiya-zemli-10-11KI.pdf).

3amauaMu TaHHOTO (DaKyJTHTATUBHOTO 3aHSITHS SIBISIOTCSA: (DOPMUPOBAHKE Y
YYaIUXCs OTbITa TBOPUYECKOTO UCIIOIH30BAHUS 3HAHUM, TTOJYYCHHBIX B OCHOBHOM
Kypce XUMHHU, MPU PACCMOTPEHUH U OOBSICHCHUH XHUMHYECKUX IMPOIIECCOB,
MPOTEKAIOUIUX B OKPYXAIOIel cpejie; MponeAeBTUKA MpodhecCHuOHANbHBIX 3HAHUM,
CBS3aHHBIX C JAESITENBHOCTHIO MO PAIMOHAIIBHOMY HCIOJIb30BAaHUIO MPUPOIHBIX
pecypcoB; TMOATOTOBKA Y4YalllMXCAd K YYacTHUIO B peaju3allid HalMOHAJIBHOM
CTpaTeTMu  yCTOMYMBOTO  pPa3BUTUS HAa  OCHOBE YCBOGHHUS HUMH €€
MHPOBO33PEHYECKO-IIEHHOCTHBIX OPUEHTUPOB; POPMUPOBAHUE Y YUAILIUXCS OMBITA
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UCCJIEIOBATENLCKONW JIEATEIbHOCTH M TO3HABaTEIbHOM CaMOCTOSATEILHOCTH MpHU
MPOBEICHUH XMUMHUYECKOTO SKCIEPUMEHTa MO H3YUYEHHUI0 MPUPOIAHBIX OOBEKTOB;
BOCIIUTAaHUWE YOEKIECHHOCTM B HEOOXOAMMOCTH IIOMCKA HOBBIX Hay4YHO
00OCHOBaHHBIX MyTEH HCMOIB30BAHUS IPUPOIHBIX OOTATCTB.

JUist  pellieHusT TOCTaBIEHHBIX 3a7ad MpesiaraeTcs OpraHu30BBIBATH
NpaKTUYECKUE  3aHATHS MO  cleayromeid — tematuke:  «OmpeneneHue
KPUCTAUTM3AIMOHHON BOJBI B MEIHOM Kymnopoce», «OmpeaeleHrue CcocTaBa
KapOoOHaTHOU MOpoabl», « CHHTE3 U aHAJIN3 MAJIaXUTa U a3ypuTay, « BeipanuBanue
MOHOKPHUCTAIIJIOB COJIEH W3 TEPECHIINIEHHOTO BOJHOIO pacTBOpa», «BwimeneHue
XJIOpUJa Kallisl U3 CWIbBUHUTAY, «OnpeaeneHue MOJISIPHOW MacChl YTIEKHUCIIOTO
raza», «OmnpeneneHue  pacTBOPUMOCTH  coiiei»,  «l'mmponmus  conen»,
«Omnpenenenne pH BOOHOTO pacTBOpa COJSHOM KHUCIOTHI METOJOM TUTPOBAHUS
pacTBOpoM THApPOKCHAA HaTpus», «OmpeneneHue M yCTPAHEHUE KECTKOCTH
BOJb», «OmpenenceHue B BOAE PACTBOPEHHOTO KHUCIOPOAA», «AHalW3 IOYBY,
«OnpeneneHne MUHEPAIBHBIX YI00PEHUN.

VYyebnas mnporpamMma (aKyJIbTaTUBHBIX 3aHATHUH «DJIEKTPUYECTBO M
xumusty st X (XI) kmacca  yupexiaeHuid 00pa3oBaHUs, PeaTU3YHOIINX
oOpa3oBaTeIbHbIC IPOTrpaMMBbl oO1iero CpeaHEro o0Opa3oBaHUs
(https://adu.by/images/2023/him/fz-elektrichestvo-i-himiya-10-11Kkl.pdf).

B pamkax STEM-o06pa3oBanuss MOTYT OBITh PEIICHBI CIEAYIOIINE 3a1a4u
JAHHOTO (paKyIbTATUBHOTO 3aHSATHS. CUCTEMATH3alMsl KOMIUJIEKCa 3HAHUM O
CTPOCHHUU BEIECTBA, (PU3UKO-XUMHUUECKUX MPOIecCax, MPOTEKAIIMMNX B BOAHBIX
pacTBOpax, OCOOCHHOCTSIX  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  MPOLIECCOB,
MPOTEKAHUSI CAMOMPOU3BOJIBHBIX U CTUMYJIUPYEMBIX DJJICKTPUYECKHUM TOKOM
peakuuii (3JEKTPOJIN3), pa3pabOTaHHBIX HA WX OCHOBE XUMHUYECKHX TEXHOJIOTHSX
U 00JacTsIX TPAKTUYECKOTO HCIOJIB30BAHMS, BKJIIOYAsS HMX DJKOJOTHYECKYHO U
SKOHOMHYECKYIO COCTAaBISIIONIYI0; pa3BUTHE I[I03HABATEIIbHOW AaKTHUBHOCTU H
HaBBIKOB MPAKTHYECKOTIO HCIOJb30BAHUS 3aKOHOB, TEOPUA XUMHH M CMEKHBIX
HayK IpU KOMIUIEKCHOM pAacCMOTPEHHUH 3aKOHOMEPHOCTEW OKHUCIUTENBHO-
BOCCTAHOBUTEIBHBIX  MPOIECCOB;  (OPMHPOBAHWE  OMbITA  MPUMEHEHUS
MOJYYEHHBIX 3HAHUM 711 XUMUYECKHM TPaMOTHOIO TMOBEJCHHS B MOBCEIHEBHOM
JKU3HU, TMPEIyNpeKACHUs SBICHHUM, HAHOCSIIIMX BpeJ 3J0pPOBBIO0 UEJIOBEKA H
OKpyXaroliei cpene; MnpodecCHoHaIbHOE CaMOOMNpPEACICHUE W BOCIUTAHUE
IIEHHOCTHOTO OTHOIIECHMSI K TMPAKTUYECKOW JEATCIIbHOCTH YEJIOBEKAa, JUYHOU
OTBETCTBEHHOCTH 3a €€ Pe3yJIbTaThl.

Jlns  pemieHus TIOCTaBIEHHBIX 3ajJad MpeasiaraeTcsi OpraHu30BLIBATH
MIPAKTUYECKHUE 3aHSATHUS o A D13%1011 (97 TeMaTHKeE: «3yueHnne
AJIEKTPONPOBOHOCTH PACTBOPOB XJIOPHJIA HATPUS M YKCYCHOM KHUCJIOTHI B
3aBUCUMOCTH OT KOHIIEHTPAIIUU pacTBopay, «OmnpeaeneHne CKOpOCTH JBUKEHHUS B
AIEKTPUYECKOM  TIOJIE  OKpalleHHbIX HOHOB B  cryaHe», «llomyuyenue
ralbBaHUYECKUX TMOKPBITUA M3 MEIU, HHUKENS, HUHKA», «IJIEKTPOXUMHUUYECKOE
rpaBUpOBaHKE», «DIJIEKTPOJIMU3 pacTBOpa XJIOpUAa HATpUs KakKk METOJ
XJIOpUPOBaHUS BOABDY, «3roTOBIECHUE ralbBAHUYECKOTO SJIEMEHTA.

14


https://adu.by/images/2023/him/fz-elektrichestvo-i-himiya-10-11kl.pdf

PazpabGoransl  «MeTonuueckue  peKOMEHIAIMM K IPOBEJIECHUIO
(baKyabTaTUBHBIX 3aHATHH «DiekTpudyectBO U xumus» (X—XI| kmaccel)»,
pa3MelleHHbIe Ha HAIMOHAIBHOM o0pazoBaTenLHOM noprane
(https://adu.by/images/2023/him/Elektrichestvo_i_ximiya.pdf).

VYyebnas nporpamma ¢GakyJIbTaTUBHBIX 3aHATHA «YCTOWYMBOE Pa3BUTHE
st X—XI| kiaccoB yupexaeHuil o0pa3oBaHus, peaau3yolnuX o0pa3oBaTelIbHbIC
pOrpaMMbl o011ero CPEIHETO oOpa3zoBaHus
(https://adu.by/images/2023/geoqgr/fz_ustoichivoe razvitie_10-11Kkl.pdf).

B pamkax STEM-o06pa3oBanusi MOTYT OBITh PEIICHBI CICTYIOIINE 3a1a4uu
JAHHOTO (PaKyJIbTaTUBHOTO 3aHATHS. PACHIMPEHHE 3HAHWA O TJIOOATBHBIX
npo0JieMax COBPEMEHHOCTH, YCIOBUIX MEPEeXojia Ha MyTh YCTOMYMBOTO Pa3BUTHUS
oOIIIeCTBa; OBJAJICHUE 3HAHUSMU, YMEHHUSMU M HaBbIKAMH, HEOOXOJIUMBIMU B
00JIaCTH MOHHMTOPUHTOBBIX HCCIIEIOBAHUN OKPYKAIOIICH cpejbl; (opMUpPOBAHUE
KOMIIETEHIIMM B 00JIACTU DHEPro- M PEeCcypcocOepereHus, COXpaHEHUs
OMOJIOTUYECKOTO Pa3HOO0Opa3usi W MPUPOTHO-KYJIBTYPHOTO HACleIus; pa3BUTHE
YMEHHUM  aHAIW3UpOBaTh, MPOTHO3UPOBATh, MOAECIUPOBaTH M  HAXOJUTh
ONTUMAJIbHbIE MYTH PEMICHUS SKOJOTHYECKUX, IKOHOMUYECKUX U COLMAIbHBIX
npobiem; GOpMHPOBAHUE SKOJOTUYECKON KYJIBTYphl YYAIIUXCS KaK COCTaBHOM
4acTH OOUIEN KYJIbTYPHI.

Jlns  pellleHWsT TOCTAaBJIEHHBIX  3a7ad  MpeJjlaraeTcss  OpraHu3alus
MPAKTUYECKUX 3aHSATUN U peau3alius NPOEKTOB MO CIEAYIOIEH TeMaTHKe:

pa3paboTka U pean3alus npoekTa «Jlaaum orxoaam BTOPOM IIaHC;

OIIEHKA DKOJIOTUYECKOTO COCTOSIHUSI BOJTHOI'O 00BEKTA;

OTIPENICJICHUE COCTOSIHUSL aTMOC(EPHOTO BO3/1yXa METOA0M OMOUHINKALINH;

pazpabotka mpoekta «Kak BbIOMpaTh 3A0pPOBYIO MHILY. DKOJOTHYECKas
AKCIEPTU3AY;

ONpENICJICHHE BEJIMYHUHBI HKOJOTHMYECKOTO Clela IyTeM TECTUPOBAHUS:
«TBOM JTUYHBIN cield Ha IUIAaHETE 3eMIIS;

U3MEpPEHUE U yUeT pacxojia TopsYeil U X0JIOAHOM BOJIBI B IoMe (KBapTUPE);

M3TOTOBJICHHE MOJIENIA BETPSIHOM (BOASIHOM) MENBHUIIBI,

co3JlaHue TeHepaTopa 6uorasa (1Mo BEIOOPY yJamuxcs).

VYyebOnas nporpamMma (pakyinbTaTUBHBIX 3aHATUH «I'eo3konorust benapycn»
s Xl kjmacca ydupexaeHuidl 00pa3oBaHMs, peaM3yIOMIUX 00pa3oBaTe/bHBIC
POrpaMMBbl o0111ero CPEIHETO oOpa3zoBaHuUs
(https://adu.by/images/2023/geogr/fz_XI_kl_Geoekologiya Belarusi.pdf).

B pamkax STEM-nmoagxoma MoryT OBITh pEIICHBI CIEIYIOIIUE 3aJ1auu
JaHHOTO  (paKyJIbTAaTUBHOTO  3aHSTHS: O3HAKOMJICHHE  ydYallluXcsi  C
T€OdKOJIOTUYECKUMH TMPOOJIEMaMH  WCTIOIB30BaHUSI TMPUPOJHBIX YCIOBHA U
pECYpCOB, BO3HUKAIONIUMU B PE3YJIbTATE€ XO3SMCTBEHHOW JESATEIBHOCTU B
pecnyOnuKe; BBISBICGHUE BIIMSHUS COBPEMEHHOW COIMATbHO-DKOHOMHYECKON
CUTYyallMM B pPecnyOJMKe Ha MPUPOJHYIO CPEAy; XapaKTePUCTUKA BO3MOXKXHOCTEH
OpraHu3allid  PAlMOHAIBHOTO MPHUPOJOINOIL30BAaHUS U IPUPOJOOXPAHHOU
nestenpHOCTH B bemapycw; pacmmpeHue TPEACTaBICHHS — ydaluxcs 00
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HKOJIOTUYECKU OMACHBIX PETrHOHAX PECHyOJMKHA W OINpeJeieHHe BO3MOXKHOCTHU
MIPUPOJIOTIONB30BAHUS B HUX.

JIns  pelieHHWs TMOCTABJIEHHBIX 3aJad  Mpeiaraercss  OpraHu3aius
MPAKTUYECKUX 3aHATUN U peaau3alis MPOEKTOB IO CIEAYIOLIEH TEMaTHKE:

cocTaBjieHHE TpadUKOB AMHAMUKM M JAHArpaMM CTPYKTYphl BBIOPOCOB
3arpsI3HSIONIMX BEIIECTB B aTMoc(depy B pa3IMYHBIX TOPOJAX PECIyOJIMKH, WX
aHaJIN3; BBISBIICHUE TEPPUTOPHATHHBIX OCOOEHHOCTEH 3arpsi3HeHUs aTMOC(EpHOTO
BO3/lyXa B pecryOJnKe;

HaHECEHUE Ha KOHTYPHYIO KapTy bemapycu KPYITHEUIINX
MIPUPOOOXPAHHBIX O0BEKTOB; 00OCHOBAHHE CO3aHUS HOBOTO MPUPOIOOXPAHHOTO
00BEKTa B|KOHKPETHBIX 00JIACTH, paliOHE.

VYyebnas nporpamma GpakyinbTaTUBHBIX 3aHATHN «MesKNnpeaMeTHbIe TPAHT
matematukn» 1 VII-XI knaccoB yupexaeHuit o0pa3oBaHus, pean3yrOIMINX
oOpa3oBaTeIbHbIC POTrpaMMBbl o01iero CpEeIaHEro o0Opa3oBaHuUs
(https://adu.by/images/2023/matem/fz-mezhpredm-grani-matem-8-11Kkl.pdf).

@dakynbTaTUBHBIE 3aHATUSA MpeAHA3HAYEHBI [JI1 OOYYEHHS YyYalluxcs
MPUMEHEHUI0O MaTEMaTUYECKUX 3HAHUN M YMEHUW MpU PEUHICHUH I[IHPOKOTO
quana3oHa Y4yeOHBIX 3a7ad, NPUOIDKEHHBIX K pEalbHBIM CHUTYyallUsM, B
pa3uuHbIX chepax AeSITEILHOCTH, IPU U3YUEHUHU IPYTUX YUCOHBIX MPEIMETOB.

[Ipu ocBOeHUU cozepKaHusl Y4EOHOUM MPOrpaMMBbl yHaIIuecs: MO3HAKOMSITCS
C Ppa3HbIMM CHUTYallUOHHBIMH  3aJlayaMM 10  MareMmaTuke (TpaKkTUKO-
OPUCHTUPOBAHHBIMHU, HCCJIEIOBATEILCKUMHU, MPEIAMETHO- M MPOodheCCHOHAIBHO
OPUEHTUPOBAHHBIMH) C MEKIIPEIMETHBIM COJICPIKAHUEM, CIIOCOOAMU UX PEIICHHUS;
MPUOOPETYT OMBIT COTPYAHUYECTBA MPU BBIMOJHEHUH TPYIIIOBOIO MUHHU-TIPOCKTA
U HCCJIEIOBATEIHLCKUE HABBIKK B XOJI€ BBITIOJIHEHUS TMPAKTUUECKHX pPadoT, mpu
pa3paboTKe HHAUBUIYATLHOTO MUHU-TIPOEKTA.

MUHHU-IPOEKTHl TMPEACTABICHBl B BHUAE psAla CUTYallMOHHBIX 3a7ay IO
€CTECTBEHHO-HAYYHOMY HaIlpaBJIEHUI0, 00bEIMHEHHBIX 00 TEMOH.

VYyebnas nporpamMma (QakyIbTaTUBHBIX 3aHATHI «@MHU3MKA BOKPYI HACH
st VI knmacca yupekneHuidd oOpa3oBaHMs, pealu3yroNuX 00pa3oBaTeIbHBIC
mporpaMMabl o01Iero cpeanero oopasosanus (https://adu.by/images/2023/fizika/fz-
fizika-vokrug-nas-8kl.pdf).

®dakyabTaTUBHBIE 3aHATHUS MPEIHA3HAYCHBI JJISI COMPOBOXKIACHUS Y4eOHOTO
npeamera «dusuka» B VIl knacce. B pamkax STEM-mogxoma Moxer OBITH
MCIIOJIb30BaHa IMOJAPOOHO OIMMCAHHAS B TMOCOOMM IS y4YalIMXCs MpaKTHYeCcKas
4acTh, KacCaroIascsi METOJI0OB E€CTECTBEHHO-HAYUHBIX YYEOHBIX HCCIETOBAHUM.
[IpuBeneHbl METOAMKHA HAOIIOICHUM, U3MEPEHUN U aHaIu3a. Psa npenmaraeMbix K
BBHITIOJIHCHUIO 3aJJaHUN MOXKET OBITh HCIIOJh30BaH B KAaY€CTBE MHUHU-TIPOEKTOB,
MIPEIMETOB OOCYKJIECHUHN U TUCKYCCHIA.

OJIEeKTpOHHasi  Bepcus  MOCOOMsT  pa3MellleHa Ha  HalMOHAJIbHOM
obpazoBarensHoM mopraie (https://adu.by/images/2023/fizika/FZ_Phizika_8.pdf).

®daxkynpratuBHbIC 3aHATHS «[IpaBujia :Ku3HM B MHpPe BellecTB» (yucOHas
nporpaMma, JIHJAKTAYECKHUE MaTepualibl M METOAUYECKHE PEKOMEHJALNUHN )
(https://adu.by/ru/homeru/obrazovatelnyj-protsess-2023-2024-uchebnyj-
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god/obshchee-srednee-obrazovanie/uchebnye-predmety-v-xi-
klassy/informatika.html).

@akynbTaTUBHBIE 3aHATUS MPEANOJATalT PEATU3ALUI0  CIIECIYIOINX
npoekToB: «BemecTBa u xumudeckue sBieHus Bokpyr Hacy (VI kmace); «Xumust
Ha CIyk0€ 370pOBOT0 MUTAHUM», «XUMHUS KpacoThl U npusiekaTeasHocT» (VI
KJ1acc); «XMMHUYECKUE BEUIECTBA B MOEM JIoMe», «[Ipon3BoACTBO BEIIECTB B MOEM
peruone» (IX «kmacc); «DHepreTMyeckuii Kpusuc: MH(BI U PEaTbHOCTHY,
«ITonmumepsl VS skomorus» (X kiacc); «YTIeBoJ0POIbl VS JIEKTPUIECTBO», «UTO
Mbl enum? TlpaBuiia 31opoBoro nutanus» (XI knace).

VYyeOnas nporpamma (aKyIbTaTUBHBIX 3aHATHI «OCHOBBI
PANMOHAJIBLHOTO NMPUPOIOIIOIb30BAHUS U OXPAHBI MPUPOIHBIX PECYPCOBY» IS
VIII kmacca yupexieHuid oOpa30BaHUs, pPEATU3YIOMIUX O00pa3oBaTEIbHbBIC
POrpaMMBbl o01ero CpeaHero oOpazoBaHuUs
(https://adu.by/ru/homeru/obrazovatelnyj-protsess-2023-2024-uchebnyj-
god/obshchee-srednee-obrazovanie/uchebnye-predmety-v-Xi-
klassy/informatika.html).

Ha ¢akyapTaTUBHBIX 3aHATUSX Yy4Yallldecs 3HAKOMSITCS C HCTOpHEH
BO3HUKHOBEHUS M PAa3BUTHUS <«3€JICHOM XUMHW» U «3€JICHBIX» XHUMHUYECKHX
TEXHOJIOTUMA, WHXEHEPHON DSKOJIOTUU, OMOTEXHOJOTHH, T'EOJIOTUYECKUX HayK;
M3Yy4alOT COBPEMEHHBIC METOJbl MOHUTOPUHIA, OYMCTKA M OXPaHbl BO3AYIIHOM,
BOJTHOM M TIOYBEHHOU CpeJl, METOJbl PEKYIbTUBAIIUU 3€MENb U PagUualliOHHOIO
MOHHUTOPHUHTA.

IIpu npoBeaeHun (GakyJIbTaTUBHBIX 3aHATHUH Yy ydamuxcs OyayT
dbopMUpOBaTbCSI yMEHUS NPUMEHATh pa3udyHble CIOCOOBI U CPENCTBA
npeoOpa3oBaHus  MaTepUalioB, OPraHW3MOB,  TMPEIIOJaraTb  BO3MOXKHBIE
AKOJIOTHYECKUE TOCIEACTBHUSI AHTPOMOT€HHOrO0 BO3JICUCTBUS HAa OKPYKAIOUIYIO
Cpely; HHTEpeC K TIOMCKY PEIICHHS OSKOJOTUYECKUX MpoldJieM MyTeM
IJIAHUPOBAHUSI MEPOIIPUATHH 10 OXPAHE BO3AYILIHOM, BOJHOM M MOYBEHHOW CpEN;
€CTECTBEHHO-HAYYHbIE  KOMIIETEHIIMM  (KOTHUTHUBHBIM,  ONEpalMOHAIbHBIN,
JUYHOCTHBIM M COIMAJIbHBIN KOMIIOHEHTHI).

[Iporpamma  (akynbTaTUBHBIX 3aHATUH «MaTemMaTHyecKue OCHOBBI
TEOPUM AJITOPUTMOBY» TIPEAHA3HAUCHA ISl TTpoBeJeHUs B X Kilacce yupexaeHUun
o0pa3oBaHus, peaTu3yIIIMX 00pa30BaTElIbHBIC MPOrPaMMBbI OOIIEr0 CPEIHEro
oOpa3oBaHus, (HaKyJbTaTUBHBIX 3aHATUN MO (HOPMUPOBAHHMIO MaTEMaTHYECKOU
KYJbTYPbl 1 HABBIKOB MAaTeMaTHYECKOTO MOJICTUPOBAHUS KaK 0a30BbIX AJIEMEHTOB
oO11iei 1 mpodecCUOHANBHOM KyIbTYphl OyIYIIEro CreuanucTa B cepe BHICOKUX
TEXHOJIOTHUI (https://adu.by/ru/homeru/obrazovatelnyj-protsess-2023-2024-
uchebnyj-god/obshchee-srednee-obrazovanie/uchebnye-predmety-v-xi-
klassy/matematika.html).

Ha ¢akynbTaTUBHBIX 3aHATHSAX YYalluecs TO3HAKOMATCS C pa3ieiiaMu
MaTEMAaTHUKH, KOTOPBIE OKAKYTCSI BOCTPEOOBAHHBIMU TP BHIOOPE CIICIIMAIBHOCTEN
B chepe BBICOKUX TEXHOJIOTHH; PACIIUPSIT, YIIIYOST U CUCTEMATU3UPYIOT 3HAHUS O
cnenuuKe 1 MHOr0OOpa3uu MpoLeCCOB MOCTPOEHUSI MATEMATUYECKUX MOJIEEH 1
aJIrOPUTMOB, UX COLMATIBHOM, 9KOHOMUYECKON U KYyJIbTYPHOW 3HAYUMOCTH.
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VYuyanuecs HaydaTcss NpUMEHSATh 3((PEKTUBHBIE METOJbI pEelIeHUs 3aaad
HHTETPUPOBAHHOIO XapaKTepa, MPAKTUKO-OPUEHTHUPOBAHHBIX 3a7ad M 3ajad ¢
MEXIIPEIMETHBIM COJACP)KAaHUEM; aHaJW3UPOBaTh M HCCIEI0BaTh ITOJTYYCHHBIC
pe3yJbTaThl; HUCIOJb30BaTh Pa3IMUYHBIC MATEMAaTHUYECKHWE TOHSATHUS U METOJIBI,
HEOOXOJMMBIC [IJI1 YCIEITHOTO OCBOCHHS CIICIHAIbHOCTEH B cdepe BBICOKHUX
TEXHOJIOTUI; OCYIIECTBIIATh KOHCTPYKTUBHYIO KOMMYHUKAIIMIO HA OCHOBE aHaIN3a
UMEIOINUXCSA JaHHBIX W (aKToB, OOOCHOBAaHHBIX CYXICHHHA, TPaMOTHO
BBICTPOEHHBIX J0KA3aTeJIbCTB; MJIAHUPOBATh M OCYIIECTBISATH CBOIO YUYEOHYIO U
MPOEKTHYIO JEATEIIbHOCTh, KOHTPOJMPOBATh €€ PE3YIbTaThl; aHAIU3UPOBATH U
oGOpMIISTH MOTYYEHHBIC PE3yJbTAThl, OIICHUBATh CBOIO PabOTy MO BHITIOJHEHUIO
MPOEKTA.

OxugaemMbiM  pe3yjbTaTOM OCBOCHHUS COJACp)KaHUSA JIaHHOM y4eOHOM
IPOrpaMMbl SBJSIETCS CPOPMUPOBAHHOCTD Y YYAIIUXCS YCTOMYMBOTO MHTEpEca K
MaTeMaTUYECKOMY MOJEIUPOBAHUIO, MOJOKUTEIBHONM MOTUBAlMA U OCO3HAHHOU
MO3UTHUBHON YCTAHOBKHU Ha MPOJI0JKEHUE 00pa30BaHMs B HAIIPABJICHUH OBJIAJCHUS
npodeccueit B chepe BHICOKUX TEXHOJIOTHM.

[Iporpamma  ¢dakyneratuBHBIX  3aHaTuil  «lIpuMeHeHMe  Teopuu
aJIropuTMOB» TMpEIHA3HAYCHA JUIA Yydyalluxcsd X KJIACCOB  YUYPEKIACHUU
o0pa3oBaHus, peaTu3yIoNINX 00pa30BaTElIbHbIE MPOrPAMMBI OOIIET0 CPEIHErO
oOpa3oBaHUs, U HaMNpaBjieHAa Ha pa3BUTHE Yy YYalIUXcsi aOCTPaKTHOTO U
QITOPUTMUYECKOTO  MBIIUICHUSI, TIOJydeHHUE TMPEJCTaBICHUH O  METOoJaax
MOCTPOCHUSI U ONTHUMM3ALUKU AJITOPUTMOB, (HOPMUPOBAHUE YMEHUN U HaBBIKOB
pelIeHrs CIOXKHBIX aJTOPUTMHYECKUX 3a7a4 KaK OJHOrO M3 0a30BBIX AJIEMEHTOB
oO11ieii 1 mpodecCUOHANTBHOM KyIbTYphl OyIYIIEro CreuanucTa B cepe BHICOKUX
TEXHOJIOTHIi (https://adu.by/ru/homeru/obrazovatelnyj-protsess-2023-2024-
uchebnyj-god/obshchee-srednee-obrazovanie/uchebnye-predmety-v-xi-
klassy/matematika.html) wmm (https://adu.by/ru/homeru/obrazovatelnyj-protsess-
2023-2024-uchebnyj-god/obshchee-srednee-obrazovanie/uchebnye-predmety-v-xi-
klassy/informatika.html).

VY4eOHOIl mporpaMmol MpeIyCMOTPEHO O3HAKOMJICHME Yy4Yalluxcs C
JOTIOJIHUTEIIbHBIMU paszaenamMu uH(OPMATHKH, KOTOpbIE OKaXKyTCsl
BOCTpPEOOBAaHHBIMU TPU BBIOOpE CIELUATBHOCTEN B cpepe BBICOKMX TEXHOJIOTHIA;
W3yYCHHE METOJIOB TIOCTPOCHUS M aHajiu3a ajrOpPUTMOB, CYIIECTBYIOIIHUX
MOAXOJ0B U QJITOPUTMOB JJI PEIICHHUS HW3BECTHBIX AJTOPUTMHUYECKUX 3ajad,
HauOoJiee PacIpOCTPAaHEHHBIX CTPYKTYp AAHHBIX;, paclUIUpeHue, yriayOJIeHHE H
CHUCTEMATH3allMsl 3HAHWUW YyYalllUXCs, YCTAHOBJICHUE CBS3M JOTOJHUTEIHHBIX
paznenoB  MH(POPMATHKA C  MaTEeMaTUKOW;  pa3BUTHE  JIOTUYECKOTO M
QITOPUTMHUYECKOTO  MBINUICHHUS — y4ammuxcs, (QopMUpoBaHUE KOMITETEHITUH,
HEOOXOMMBIX ISl HAMMCAHUs, TECTUPOBAHUS M OTJIAJKH MPOTPAMMHOTO KOja C
LEeNbI0 TMOATOTOBKM Oyaymiero cmeuuainucra B chepe HHPOPMAIMOHHBIX
TEXHOJIOTHH.

[TpakTuueckas OPUEHTUPOBAHHOCTH (baKyIbTaTUBHBIX 3aHATUN
MO/IPa3yMEBAET BBHITIOJIHEHHE OOJIBIIIOTO KOJUYECTBA MPAKTHUYECCKUX YMPaKHEHUN
KaK 0 peaju3allid U3y9aeMbIX aJlfTOPUTMOB, TaK U I (DOPMUPOBAHHS YMEHUS

18


https://adu.by/ru/homeru/obrazovatelnyj-protsess-2023-2024-uchebnyj-god/obshchee-srednee-obrazovanie/uchebnye-predmety-v-xi-klassy/matematika.html
https://adu.by/ru/homeru/obrazovatelnyj-protsess-2023-2024-uchebnyj-god/obshchee-srednee-obrazovanie/uchebnye-predmety-v-xi-klassy/matematika.html
https://adu.by/ru/homeru/obrazovatelnyj-protsess-2023-2024-uchebnyj-god/obshchee-srednee-obrazovanie/uchebnye-predmety-v-xi-klassy/matematika.html

peliaTh ajJrOPUTMHUYCCKUE 3aJlaud PA3HOTO YPOBHSI, HCIOJIB3YS aJTOPUTMBI M
CTPYKTYpbI JaHHBIX. J[Is1 ydeTa BBINOJHEHHUS 3aJlaHMi M YIPOIICHHUS Mpoliecca
NPOBEPKH  TPEJIaraeTcsi  HCIOJb30BAHWE  aBTOMATH3MPOBAHHBIX  CHUCTEM
TecTupoBanus (Hampumep, Sumekc.Kontect wim iRunner) W 31IeKTPOHHBIX
3aJ]auHUKOB (Hampumep, acmp.ru). B kauecTBe s3bIKa MPOTPAMMHUPOBAHUS IS
peanu3anuu anroput™MoB pekomenayercs C++ B cpeae CodeBlocks, a Ttaxke
npyrue, Takue kak Python (cpena PyCharm) unm Pascal (FreePascal, nomyckaercs
PascalABC.NET).

3.4. HanpapiieHue «ApXMTEKTypa U AU3AHH»

AKTYyaJIbHOCTh JJAaHHOTO HaIlpaBJICHHUs] OOYCJIOBJIEHA TEM, YTO COBPEMEHHBIC
ypOaHU3UPOBAHHBIE MPOCTPAHCTBA TPEOYIOT 0COOOr0 BHUMAHUS K (POPMUPOBAHUIO
XYJI0)KECTBEHHOTO OOJIMKA CPEJIbl KU3HEEATEIbHOCTH JIIOJIEH, €€ KOM(POPTHOCTH,
AKOJIOTMYHOCTH U 0Oe3omacHOCTH. PacmupeHue chekTpa MNEpCHEKTUBHBIX
HalpaBJICHU  apXUTEKTYphl W  Ju3aiiHa, BHEAPEHUE  WHHOBAIMOHHBIX
KOMIIBIOTEPHBIX TEXHOJOTHI ONPEETsiOT POCT MOTPEOHOCTH B CIEHHATUCTaX
WHKCHEPHO-TEXHUYECKOTO MPOQUIs, CHOCOOHBIX YIy4lIUTh (YHKIMOHAIbHBIE,
ACTETUYECKUE, IKOJOTUUECKUE KAaUeCTBA OKPYKAIOIIEH CPE/IbI.

3.4.1. YueOHble mporpaMmmbl (paKyJIbTATUBHBIX 3aHATHIA

110 HANIPABJICHUIO KAPXUTEKTYpPa U AU3aiH»

VYyebnas nporpamma (hakyabTaTUBHBIX 3aHATUN « TexHu4eckass rpadpuka»
st IX kmacca yupexkaeHuil o0pa3oBaHUs, peaM3yIONIMX 00pa3oBaTeIbHBIC
pOrpaMMbl o011ero CPEIHETO oOpa3oBaHUs
(https://adu.by/images/2023/cher/fz_1X%20%20_kl_Tehnich_grafika.pdf).

B pamkax STEM-o6pa3zoBanusi MOTYT OBITh PEIICHBI CIEAYIONINE 3a/lauu
JTAHHOTO (haKyJIbTATUBHOTO 3aHATHUS. PA3BUTHE CTATHMUYECKUX U JUHAMHYECKUX
MIPOCTPAHCTBEHHBIX MPEACTaBICHUH, 00pa3HOTO MBIIIJICHUs] HA OCHOBE aHallM3a
dbopMBI  TIPEIMETOB, WX KOHCTPYKTHBHBIX OCOOCHHOCTEH, MBICIECHHOTO
BOCCO3J]aHUSI MPOCTPAHCTBCHHBIX O0O0pa30B IMPEAMETOB IO IPOCKIIMOHHBIM
n300paxxeHusiM; obydeHue rpaduueckomy SI3bIKy OOIIEHUS, IpaBUiiaM UYTEHUS U
BBITIOJTHCHUSI PA3IMYHBIX YEPTEkKEH, ICKU30B, MPOCKIMH, TEXHUUYECKUX PHUCYHKOB
U IPYyTUX TpauuecKkux u300paxeHuil.

Jist  pemieHusi  TIOCTaBJICHHBIX — 3aJad  TMpeJiaraercsa  OpraHu3aIus
MPAKTUYECKUX 3aHITHHA U Pean3aIis MPOCKTOB 10 CIAEAYIONICH TeMaTHUKE:

APXUTEKTYPHO-CTPOUTEIIbHBIC YEPTEKHU,;

O0COOEHHOCTH ¥ BUJIBI YEPTEKEH, YCIOBHBIC H300paKEHUS;

YTCHUE YEPTEeKEH; TNPAKTUUYECKOe 3aHiATHEe «YUTeHue apXuTeKTypHO-
CTPOUTEIIBHBIX YEPTEKEN».

VYuyeOnass mporpamma  ¢akynbTaTuBHbIX  3aHATUid  «TexHuueckoe
MakeTupoBanue» st X—XI| Kj1accoB yupexaeHuid oOpa3oBaHUs, PEaTM3YIOIIUX
oOpa3oBaTebHbIe IPOrpamMMBbI oO11ero CPEIHEro oOpazoBaHUs
(https://adu.by/images/2023/cher/fz_X-
X1%20%20_kI_Tehnich_maketirovanie.pdf).
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B pamkax STEM-o6pa3zoBaHusi MOTyT OBITh PEIICHBI CICAYIOIIME 3aJa4u
JAHHOTO (PaKyJIbTATUBHOTO 3aHATHUS: YIIyOJEHHOE OCBOCHUE TEM MPOEKIIMOHHOIO
U MAIIMHOCTPOUTEIBHOTO  YEPUCHHUs: MPOCKIUH  TeOMETPUUYECKHX  Tell
(M3rOTOBJICHUE PAa3BEPTOK M MAKETOB TIE€OMETPUUECKHUX TeJ); COJCHCTBUE
OCBOCHHMIO W TMPAKTUYECKOMY 3aKpEIUICHUIO Y4YalllUMHCS 3HAaHUM B 00J1acTu
TEXHUYECKON TpaduKu; BBISBICHHE MNPOPECCUOHAIBHBIX CKJIOHHOCTEH W
CHIOCOOHOCTEH yJaluxcs.

Jlns  pemieHus TIOCTaBIEHHBIX 3aJad MpeAsiaraeTcsi OpraHu30BLIBATH
MPAKTUYECKUE 3aHATHS IO CJICIYIOIIEeH TeMaTHKE:

MAaKETUPOBAHUE 3aHUN, COOPYKEHHN;

OCOOCHHOCTH MAaKETHUPOBAHUSI APXUTEKTYPHBIX OOBEKTOB; MPAKTUYECKOE
3aHsTHE «M3rOTOBIIEHHE MAKETOB 3[JaHU U COOPYKEHUIN».

VYyebnass mnporpamma  (akyiabTaTUBHBIX  3aHATUH  «OcHoBbl 3D
moaeaupoBanus» s VI knacca yupexaeHuit oOpa3oBaHUs, peaTu3yIOIIUX
oOpa3oBaTeIbHbIC POrpaMMBbl o01ero CpEeaHEro oOpa3oBaHuUs
(https://adu.by/images/2023/inform/fz-osnovy-3D-modelirov-8kl.pdf).

B pamkax STEM-o0pa3oBanusi MOTYT OBITh PEIICHBI CIEAYIOIINE 3aJlauu
JAHHOTO (PaKyJIbTATUBHOTO 3aHATUSA. PACHIMPEHUE MPEACTABICHUM Y4YalIUXCS O
Ha3HAYECHUU W BO3MOXHOCTSX Mporpamm oOpabOTKH KOMIBIOTEPHOW rpaduku u
aHUMAIIMW; TPUOOPETCHHUE yJYalTUMUCS 3HAHWK O CO3JaHWUU W TpuMeHeHuu 3D
Mojenel; (hopMuUpoBaHNE YMEGHHMA W HABBIKOB JJIS CO3MAaHHS W MpuMeHeHus: 3D
rpadUKM YW aHUMAIMM Ha TpUMeEpax MPOEKTHUPOBAHUS JKHWIBIX IMOMEIICHUH,
co3fianusi (OTOPEATUCTUUHBIX TPEXMEPHBIX CIIEH C UCMOJIb30BAHUEM MCTOUYHHKOB
cBeTa; (OPMUPOBAHHE TOTOBHOCTU YYAIUXCS K CAMOCTOSATEIbHOMY OCBOCHHIO
TEXHOJIOTUI 00paOOTKM KOMITBIOTEPHOU IpaPUKU U aHUMAIIUH.

VYyebnast nmporpamMmma (hakyJIbTaTUBHBIX 3aHATUN «B MHpe apXuTeKTypbl U
au3aiina: Bpioupaem npodeccuro» s VI kmacca yupexnennit oOpazoBanus,
peanu3yommMX 00pa3oBaTelbHBIC MPOrpaMMBbI OOIIEro CpeaHero o0pa3oBaHUS
(https://adu.by/ru/homeru/obrazovatelnyj-protsess-2023-2024-uchebnyj-
god/obshchee-srednee-obrazovanie/uchebnye-predmety-v-xi-
klassy/informatika.html).

[Ipu npoBeneHuu (GakyabTaTUBHBIX 3aHATHN Yydalldecs MO3HAKOMSTCS C
OCHOBAaMU  apXUTEKTypbl, JH3allHa U  MNPOEKTUPOBAHUS  APXUTEKTYpPHO-
JM3aMHEPCKUX 00BEKTOB, KOMIBIOTEPHOU rpaduKoM, pa3iMuHbIMU rpapuIecKUMU
TEXHUKAMU, OCHOBAMH CKETUMHTa U apXUTEKTYPHOTO MaKETHPOBAHUS; PACIIUPSIT,
YIIyOsIT U CUCTEMATH3UPYIOT 3HAHUS O cheruduKke U MHOrooOpa3uu BUJIOB
MPOCKTHOM JEATEIbBHOCTH B OOJIACTU apXUTEKTYpbl W JAW3aiiHa; MPUOOPETYT
NPAaKTUYECKUE yMEHUS W  HAaBBIKM MPOEKTHUPOBAHUS W  BU3yaJu3alluu
APXUTEKTYPHBIX U apPXUTEKTYPHO-IN3aHHEPCKUX 00BEKTOB, MPAKTUIECKUE YMEHUS
Y HaBBIKA B OCBOCHHH CIEHUAIIM3UPOBAHHBIX KOMIIBIOTEPHBIX MPOTPAMM, MOJTydat
BO3MOXXHOCTh Pa3BUBATh KPUTHUYECKOE MBIIIJIEHUE, KPEATUBHOE MHBIILICHHUE,
HABBIKOB KOMMYHHKAITUU U KOOTIEPAIIUU B XOI€ BHITIOJHEHUS MPAKTUYECKUX PaboT
MIPY MCTIOJIB30BAHNUH CTICIIHATM3UPOBAHHOTO O0OPYIOBAHMS ¥ TEXHOJIOTHIA.
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4. OOopynoBaHue 1Jis1 NPpoBeAeHUs (PAKYIbTATUBHBIX 3aHATHIA

ABTOMaTH3WpOBaHHBIE paboune Mecta yuamumxces B STEM-mentpax
000OpyZI0OBaHbl COBPEMEHHOM KOMITBIOTEPHOW TEXHUKOW, MOAKIIOYEHHOU K
JIOKaNbHOU ceTu M ceTh MHTepHET, YTO MO3BOJISIET OCYIIECTBIATH ONEPATUBHBIN
JocTyn K oOpa3zoBaTelnbHOMY  KOHTEHTY. STEM-menTtphl  yupexaeHwuit
oOpazoBanuss  PecnyOnmkn  bemapych — ocHameHbl  HEOOXOAWMBIM IS
o0Opa3oBaTensLHOTO TIpoliecca obopyaoBanneM: 3D-npuHTEepamMu, THTEPAKTUBHBIMU
CEHCOPHBIMHU CHUCTEMaMH (TIAaHEJISIMH ), KOMITJIEKTaMU POOOTOTEXHUKH.

41. Pooororexuunueckuii komiieke «POBBO»

NuxenepHslii  WHHOBAaIMOHHBIM  knacc POBBO — 5310  KOMILIEKC
COBPEMEHHOTO POOOTOTEXHUYECKOTO 000pyIOBaHUS: 3D-npunTEpOB,
poboTOTEeXHUYECKUX TIaTHOpM, HAOOPOB CXEMOTEXHUKU U MHUKPOAJICKTPOHUKH,
TEXHUUYECKUX MHHHU-ITA00paTOpuii, B KOTOPBIX yuamuecss OyayT OCBauBaTh
MPAKTUYECKUE HABBIKU CO3JaHUS KOMITBIOTEPHBIX UT'P, MOOMIBHBIX MPUIIOKEHUN U
KOHCTPYHUPOBaHUS pOOOTOB.

Nuxenepusle nHHOBaIMOHHBIE Kinacckl POBBO mo3BoisAroT wH3y4aTh
COBPEMEHHBIEC TEXHOJIOTUU U BOCTPEOOBAHHBIC HAMPABJICHUS HAYKH U TEXHUKH.

B cocraB komiuiekta pobOotoTexHudeckoro obopynoBanus (POBBO)
BXOJIST:

1. Po6ororexuuueckuiit KOHCTpyKkTOp «POBBO Pobommardopmay.

1.1. PoGotorexnuueckuit koHCTpykTOop «POBBO  PobGommardopmar
ABJIeTCST 00pa30BaTENbHBIM, AJaNTUPOBAHHBIM, MPOCTHIM M WHTEPAKTUBHBIM
KOHCTPYKTOPOM po0OTa ¢ JaTYMKAMU HA MAarHUTaX HA OTKPHITOM UCXOHOM KOJIE.

1.2. Texunueckue xapaktepuctuku «POBBO pobormnargopmbiy:

nutanue. 5-9B (USB kabens - 5B, 6arapes 6LR61 - 9B, 850 MA);

MukpokoHTpoiep: ATMEGA-328P;

OecnipoBoHas kKoMmmyHuKanus: Bluetooth;

nporpammHoe obecrieuenue: ScratchDuino, Arduino IDE;

rabaputel, Mm: 160*140*110;

Macca, rp: 320;

pabouast moBepxHOCTh, cM: 30*30);

BXOJIbI: JIATYMK CBETA, CEHCOPHBIM NATYMK, NAaTYUK PACCTOSHMUS, AATUUK

OpsIMOM JIMHUU, KHOIIKH;

BBIXOJIbl: CBETOJMOJHBIN JAaTYMK, CBETOAMOJHAs IMOJACBETKA, JABAa MOTOpA,

HOPTHI;

2. HaGop pacmmpenuit mns podororexHudeckor miatdopmel «POBBO
Ha6op pacmmpennii niis PodomnatdopMbny.
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2.1. HaGop pacumupenuii gt «PobGomnardopmel» BkiItouaeT B ceds Habop
JIOTIOTHUTEIBHBIX JIATYMKOB M YCTPONCTB W TMPUMEHSETCS IJs PacUIUpeHUs
dbynkuunonana «POBBO Pobomnardopmay.

!

2.2. TexHUYECKNE XapAKTEPUCTHUKHU:
YIbpTpa3ByKOBOU JaTYUK 1 wi.
Hatunku nsera RGB ¢ponTanbubii | 1 mrT.
Jatunku uBeta RGB HmxHMI 1 .
POBbBO 3axsar I .

3. Habop tpacc «POBBO Habop Tpacc m1st 3aHATHI 1 COPEBHOBAHUI.
3.1. «POBBO Habop Tpacc Isl 3aHATHI ¥ COPEBHOBAHMIN» COCTOUT U3 3-X

MOJIEH C TPACKTOPUSIMH TpaccC.
POBBO ®

POEBO

0990d

0990d

3.2. TexHu4yeckne XapakKTEPUCTUKU:

[Ipocras Tpacca, pa3mep He meHee 2 M Ha 1,5 MeTpa.

Marepuan noss: cmecs nosmsctpa u [IXB ¢ moaBopoToM kpast o BceMy

nepuMeTpy, KadecTBo nevatu 720 dpi.

1 mrr.

CnoxHas Tpacca, pa3Mep He MmeHee 2 M Ha 1,5 meTpa.

Marepuan noss: cmech nosmasctpa u [IXB ¢ moaBopoToM kpast o BceMy

nepuMeTpy, kauectBo nevatu 720 dpi.

1 mrr.

Kpyrnas Tpacca nis kerenbpusra, pasmep He mesee 1,3 m Ha 1,3 metpa.
Marepuan nosist: cmech nosmadctpa u [IXB ¢ mogBopoTom Kpast 1o Bcemy

nepuMeTpy, kauectBo nevatu 720 dpi

1 .
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4. KoMIUIEKT MjaT paclIMpeHus C Jardydkamu BBoja-BbiBoja «POBBO
JlaGopatopusy.

4.1. «POBBO JlabGopaTopusi» sBisieTcsi yueOHOI 3JIEKTPOHHOU IIaTON Ha
OTKPBITOM HUCXOJIHBIM KOJE, TMpPEJHA3HAUYEHHON JUIsi OCBOCHHUSI HAaBBIKOB
IPOrPaMMHUPOBAHMS W U3YYEHHUS B3aUMOJCUCTBUS OKPYKAIOIIEH Cpelbl C
KOMITBIOTEPHOM.

4.2. TeXHUYECKUE XapaKTEPUCTUKH:

nutanue: 5B (5B ot kabenss USB);

mukpokontpoiuiep: ATMEGA-328P;

nporpammHoe obecniederue: ScratchDuino, Arduino IDE,;

rabaputHble pa3mepbl: 127%91%34 mwm;

OecrpoBoiHas KoMMyHHKanus: Bluetooth;

BXOJIbl: TOTEHIIMOMETP, KHOIKH, 3 BXOJa /I JaHHBIX, KPOKOIMJIBI,

CBETOYYBCTBUTEJIbHBIN JATUUK, MUKPO(]OH.

5. Habop nmns co3maHus  DJEKTPOHHBIX  YCTPOMCTB  Ha  0ase
MukpokoHTpoiuiepa «POBBO CxeMoTexHuKay.

5.1. Habop «POBBO Cxemorexnuka» coctout u3 100 »1eKTpOHHBIX
KOMITOHEHTOB, IOAKIIOYAEMBIX dYepe3 OeCmacuyHyr0o MaKeTHYI IiaTy K
MUKPOKOHTpoJutepy Arduino, u mnpuMmeHsiercs isd Yy4eOHBIX IPOCKTOB IIpH
00yueHUH OCHOBaM BHCKT%I:II/IKI/I.

5.2. TexHnueckne XapaKTePUCTUKU:

Arduino UNO R3 1 mwrr. | [Inara ympaBiieHUs MaroBbIM 1 .
JIBUTaTEIEM
USB-kabensb mis Arduino 1 mrr. | CepBonpuBoa TowerPro SG90 1 .
Ananrep s 6aTapen 1 mr. | MoTop nocrostHHOro ToKa 3..6 B | 1 mT.
CoeauHuTeNnbHbIE TPOBOJA 1 mit. | 3ByKOM3ITydaTenb akTUBHBIH 1 .
TakTOBBIE KHOIIKH 4 wt. | 3ByKOU3Ty4yaTenb NaCCUBHBIN 1 .
CBeToauo i CUHUH 10 | daTuwmk orHs 1 .
IIT.
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CBeToano1 KpacHbI 10 | doropesuctop 3 IIT.
IIT.
CBeTonuon 3eeHbII 10 | Pesucrop 220 Om 10
IIT. IIT.
Cseronnon RGB 1 mt. | Pesucrop 330 Om 10
IIT.
[ToTeHIMOMETp 1 . | Peaucrop 1 kOm 10
IIT.
NudpakpacHbIil IpUeMHHUK 1 . | Pesuctop 10 kOm 10
IIT.
Hatuuk Temneparypsl LM35 | 1 mt. | Jlatunk HakioHa 2 1IT.
becnacunas maketHas iata | 1 m. | [IpoBoj ¢ kpokoauiaamu 2 1IT.
JlaTumk BIa)XHOCTH U 1 wrr. | HITeIpEeBOit pazwem, 40 1 .
temneparypsl DHT11 KOHTaKTOB
[TaroBsiii 4-x (a3Hblil 1 .
nBurarein 5 B
Ipunyunwvr pabomuwi

Jist  oOydyeHust ywammxcs mnporpammupoBaHuio po6otoB «POBBO»
HEOOXOJMMO H3YYHUTh CHEIHAIBHYIO CpeIy BH3YaIbHOTO MPOrpaMMHUPOBAHUS
Scratch ¢ rpaduueckum wunHTEepdeiicom u cpeay RobboScratch, B kortopoii
3aJI0KeHBl pacimpenus s ynpasienus podoramu «POBBO JlaGoparopusy,
«Pobot POBBO», nmporpammupoBanue kKouTposuiepom ArduinoUno. Jlist coznanus
BCIIOMOTATENIbHBIX OOBEMHBIX MOJENEeH MOXKHO HCIOJb30BaTh pasznudHbie 3D-
penaktopsl (TinkerCard, FreeCard, Kommac).

OcHognvie ozmoxcnocmu Scratch u RobboScratch:

pa30ueHne BCceX KOMaH]I, UCIOJIb3YEeMBIX JIJIsl TOCTPOCHUS aJlTOPUTMOB, HA
JIOTHYECKHe OJIOKH, MCTOJIB30BAaHUE JOMOJHUTEIBHBIX OJIOKOB-PACIIMPEHUHN IS
HOBBIX YCTPOMCTB WJIM YBEJIIMYEHHUsI BOZMOKHOCTEH ITPOIPaMMUPOBAHHUS CIIPAUTOB
B 1IEJIOM;

CO3/IaHME AHUMHUPOBAHHBIX POJUKOB C DJIEMEHTAMH HHTEPAKTUBHOCTHU
nepcoHaxei, ynpasyenue poooramu «POBBO» u konTponepom ArduinoUno;

coznmanue STEAM-mipoekToB: «YMHBIM  Oropoa», «YMHBIH JIOM»,
«HccnenoBanue okpysxaromen cpeash», «[Ipoxoxaenue podoTpacce» U Ipyrux;

CO37JaHUE AaHWMUPOBAHHBIX WCTOPUH, WHTEPAKTUBHBIX OTKPBITOK, WUTP C
WCITOJIb30BAaHUEM BBEJICHHSI IIEPEMEHHBIX M BCTIOMOTATEIbHBIX AJITOPUTMOB;
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CO3/IaHHE TIPOCKTOB, B KOTOPBIX TJIABHBIM IIEPCOHAXKEM BBICTYIACT
TEXHMUYECKOE YCTPONCTBO C JOOABJICHWEM pACHIMPEHUN JJIs  YIpaBJICHUS
pobotamu B cpene RobboScratch.

[TomenuThCsi CBOMMHU TIPOEKTAMHU M IIOCMOTPETH MPOCKTHI APYTUX MOXKHO Ha
caitrax: http://scratch.mit.edu/, http://robbo.ru.

N3 texamdeckux npeumymiecTB Scratch u RobboScratch ciaenyer ormetnts
MyJabTHITIATGOpMEHHOCTh (KoppekTHas pabora Ha Windows, Linux, MacOS) u
BO3MOYKHOCTh pa00TaTh 0€3 YCTAHOBKH MPOTPAMMBI B PEXKHME OHJIAIH.

«POBBO Pob6omnardopmay co3maHa s OOydeHUS NETEH W B3POCIHBIX
IporpaMMHUpOBaHUI0 u pobOoTorexHuke. [lmatdopma mpencraBisier coOoi
MIPOCTON KOHCTPYKTOP, KOTOPBII MO3BOJIAET JOCTATOYHO JIETKO coOpaTh podoTa u3
y’K€ TOTOBBIX MOJYJIEH U OBICTpO €ro 3amporpamMmMmupoBaTh. B kauectBe 6a30Boii
Cpelbl TPOrpaMMHPOBAHUS HUCMONB3yeTcsl cpeaa Scratch. B 3aBucumoctu ot
TEMaTUKH pemaembix 3amad  «PobOoratdopmay MokeT OBITH OCHAlllEHA
pa3IMYHBIMM  JIATYUKAMH, KOTOpbIE BXOIAT B Ha0Op pacHIMpEeHUN IS
poboToTexHuyeckod 1mIar@opmbel  (MOXKHO TMOAKIOYATH 1O O JIaTYMKOB
OJIHOBPEMEHHO).

«POBBO JlabopaTopusi» moMoraeT Hay4YuTh Y4allUXcs MoIydyaTh JaHHbIC U3
BHEIIHUX MCTOYHUKOB (CEHCOPOB), KaIMOPOBaTh MX, 00pabaThIBaTh MOJIYYEHHYIO
WH(OPMAITUIO U WCIIOIH30BaTh €€ MPU HAIMCAHWW MporpamMM (Tak Ha3bhIBaCMBIN
«nTepHer Bemiei»). OTO chenMaibHas I1aTa, MOAKIIOYHUB KOTOPYH K
KOMITBIOTEPY, MOJKHO TOJYYUTh JOCTYN K BHEIIHWM JaTdydKaM M yCTPOHCTBaM
ynpasienus. Jlaboparopusi ynakoBaHa B MPOYHBIN MPO3PAYHBIA KapTPUIK — TaK
ydamuecss CMOTYT YBHIIETh COACPKMMOE W Pa30o0paThCs B MHUKPOIIJICKTPOHHOM
4acTH.

HaGop cxemorexnuku «POBBO» HyxkeH qias 00ydeHUST OCHOBaM
MEKTPOHUKH. OH COCTOUT M3 PA3IMUYHBIX AJIEKTPOHHBIX KOMIIOHEHTOB, KOTOPHIE
JIETKO MOAKIIIOYATCS K MUKPOKOHTpoJiIepy Arduino.

Ocobennocmu uCnonb308aHUsL KOMNJIEKMOS
pobomomexnuueckozo obopyoosarus (POFBO)

HaGop oOopynoBaHusi mpeaHa3Hau€H I 3HAKOMCTBA YYAIIUXCA C
OCHOBAMHM MHKPODJICKTPOHHMKH, TMPOTPAMMHPOBAHUS U POOOTOTEXHUKH B paMKax
peanu3anud  Y4YeOHBIX TIPOrpaMM TI0 OTHCIbHBIM YYCOHBIM IpEaMETaM,
(baKyIbTaTUBHBIX 3aHATUN U 00BETUHEHUH TI0 HHTEPECaM.

VYueOnniit  npeamer «Mudbopmatuka» MoXeT ObITb 0a30BBIM  JJIA
IPUMEHEHUS POOOTOTEXHUYECKOTO o0opynoBaHUS npu U3YYCHUHT
ATOPUTMH3AIIIN U TIPOTPAMMHUPOBAHHUSI, MOJICITHPOBAHUSI.

PoboTtoTrexnuueckoe 000pyAOBaHHE MOXKET HCIIOJIB30BAThCsl HA Y4EOHBIX
3aHATHSAX 10 y4eOHOMY mpenMeTy «Dusnkay npu U3y4eHUH TeM «MexaHndecKkoe
JBIDKEHNWE W B3aUMOJICUCTBHUE TeI», «DIIEKTPOMArHUTHBIC SBICHUSN), «OCHOBBI
kruHeMaTHuKn». C MCTOIb30BaHUEM JATYMKOB TEMIIEPATYPhl U BIAKHOCTH MOXKHO
co37aBaTh MPOEKTHI MO y4eOHOMY mpeameTy «UenoBek u Mupy», IaT4yuK 3ByKa U
BCTPOCHHBI JAWHAMHUK TIOMOTYT CO37aTh MPOEKT MO0 Yy4eOHOMY TMPEAMETY
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«My3bika», a «Po6or POBBO» M0kHO HUCIOIB30BaTh MPU OOBSICHEHUH IPaBUII
0e30macHOro MOBEICHUS Ha JOpOTrax.

PexoMeHIAIUM M0 UCMOJIb30BAHUIO 000PY/I0BAHUS H MPOTPAMMHOTI0
o0ecneuyeHust

XKenatenpHO ~ 0oOecmeUMTh  KAXAOTO  Y4YAIIETOCS  MEPCOHATLHBIM
KOMITBIOTEPOM C YCTAHOBJICHHBIMHU:

onepaunonHoi cuctemoit Windows, Linux uiu Mac OS;

Adobe AIR odnaiin-penaktopom Scratch (Scratch  Offline  Editor)
(moxpoOHee Ha caiite: https://scratch.mit.edu/scratch2download/);

oduaiin-penakropom RobboScratch (moxpobuee Ha catite: https://robbo.ru).

TpeOyetcs monkimouenne Kk cetu VHTEepHET (MUHHMAIBHO — KOMIBIOTEP
yUUTENs), IKeIaTeJbHO HaJu4Me NpoeKkTopa, Habopa pobotoB «Robboy
(kenmaTesbHO 1 KOMITIEKT Ha 1 ydarerocs), o BO3MOXXHOCTH HAJIMYUE B KAOWHETE
3D-npunTepa.

Ecnu B KOMIIBIOTEPHOM KJlacce HE BCE KOMIBIOTEPHI MOAKIIOYEHBI K CETH
WNuTepHet, paboTa MOXKET ObITh YaCTMYHO OpPraHM30BaHa Ha 0a3ze KOMIIbIOTEpa
YUUTEIS C UCTIOJIH30BAHUEM MPOEKTOPA; B PEKMME OHJIAMH WM C UCTIOIh30BAaHUEM
odumaitn-pegakropa  Scratch/RobboScratch u  moAroToBIeHHBIX — ydHTEIEM
CKPUHIIIOTOB TPUMEPOB WP, 3arpy>KEHHBIX 3apaHee W3 ceTu VHTepHeT, Wi
aHAJIOTUYHBIX TIPOEKTOB.

3aHATUS ~ PEKOMEHAYETCS  CTPOWTh C  YYETOM  BO3PACTHBIX |
MICUXOJIOTUYECKUX  OCOOEHHOcTeW  yuammxcs.  [IpegycmaTpuBaercss — Kak
WHIUBUyallbHAs paboTa, Tak U padora B rpymnmax. CII0)KHOCTh CaMOCTOSATEIbHBIX
MIPOCKTOB YUaIINXCsl PEKOMEHIYETCSI ONPEIEeTISATh BO3PACTHON IPYNIION U ypOBHEM
3HAHHM 110 MaTeMaTUKe, dJIEKTPOHUKE, POOOTOTEXHUKE.

IIpaBuia 6e3o0nacHoOCTH

3aHATHS C KOMIUIEKTaMH pPoOoToTexHHYecKoro obopynoBanus (POBBO)
JIOJDKHBI TIPOBOJIUTHCS B KOMITBIOTEPHOM KJIacce, MOATOMY K paboTe cliemyer
JOTYCKaTh YYallluXcs, 03HAKOMJIEHHBIX C MpaBWJIaMH O€30MaCcHOTO TOBEICHUS B
KOMITBIOTEPHOM KJlacCe W HE HWMCIOIIMX IMPOTHUBOTIOKA3aHUHA TIO COCTOSHUIO
310poBbsi. B mpoiecce paboOThl C KOMIUIEKTaMH HEOOXOIUMO COOJII0IaTh
pacniicaHie YYeOHBIX 3aHATHH, YCTAaHOBJICHHBIC PEXHMBI Tpyaa W OTAbBIXa,
MOPSJIOK TIPOBEJICHUs PabOT, MpaBuja JUYHOW TUTHUEHBI, COJIEpKaTh B YHCTOTE
pabouee mecTo.

[Ipu HeucnpaBHOCTH pPOOOTOTEXHHMUYECKOTO OOOPYIOBAaHUS YyYalldMCS
HEO0OXOMMO MTPEKPATUTH PabOTy U COOOITUTH 00 ATOM IEIarory.

[To caHUTapHO-TUTHEHUYECKIUM HOPMaM MPOJI0JDKATEITFHOCTh HEMPEPHIBHOMN
¢ukcanuu B3rsAAa Ha SKpaHe MOHUTOpa Kommbiorepa anst ydanmxces V-VIII
KJIACCOB HE JIOJDKHA TPEBBIMATh 25 MUHYT. [losToMy Ha 3aHSATHH HEOOXOAMMO
MIPETYCMOTPETh IPOBeIeHnEe (HU3KYIBbTMUHYTKH U 3apsaku s riaa3. Kpome Toro,
KQKJI0€ 3aHATHE PEKOMEHIYETCS ISTTUTh Ha JIBE YaCTH:
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JTMIAKTHYCCKUE WIPbl M YIPWKHCHUSA;, DEIICHUE JIOTMYSCKHX 3a1ad H
rOJIOBOJIOMOK,  pa3paboTKa  MpOeKTa,  MOJCIMPOBaHHE,  IJIAHUPOBAHUE
JIeSITEIbHOCTH,

pabota B cpene IPOrpaMMHUPOBAHUS Scratch/RobboScratch
HETOCPEICTBEHHO Ha KOMITBIOTEPE.

4.2. Hudpossbie JadopaTopun

Lupposas nabopamopus no ghuzuke
[MudpoBass mnaboparopuss 1o (u3MKe TpeaHA3HAYeHA [UISI HAyYHBIX
OKCIIEPUMEHTOB M UCCJICIOBAaHWA KaK B ayJUTOPUH, TaK U Ha OTKPHITOM
npocTpaHcTBe. B ycioBusx 1abopatopuyl HarJSIIHO MOXHO JE€MOHCTPUPOBATH
MPOBOJIUMBIN y4E€OHBIN SKCIEPUMEHT. JTO 00JierdaeT MOHMMAaHHE Y4YalluMUCA
00BACHIEMOM KOHIICTIIIMY WA TEOPHUHU.

Bcerpoennsie  pmatumku:  akcenmepomerp (3 ocu), GPS, Ttepmomerp
OKpY’Karoleh cpesibl, 0apomerp.

CbeMHbIE M3MEpUTETbHBIC NAaTYMKH: JABJICHHE BO3/1yXa, TOK, JBH)XCHHE,
CBET, HAIIPSLKEHUE, 3BYK, ChJIa, yactota UK-u3myyenus.

Kaxnas naGopatopusi TOCTaBisieTcss B KOMIUIEKTE € HaboOpom
U3MEPUTETFHBIX YCTPOWCTB M TPEOOpa3oBaTENICH, COMYTCTBYIOIIUX KaXIOMY
JaTYUKY; METOJUYECKUM IO0COOMEM C BapuaHTaMu JIa0OpaTOPHBIX paboT U
onpiToB; USB-kabeneM W CETEBBIM amanTepoM IS 3apsiiKd W TOJAKITIOYCHUS
YCTPOHCTBA K KOMIIBIOTEPY; JUCKOM C MPOTPAMMHBIM 00ECIICYCHUEM; CYMKOW TSI
XpaHEHUs U MIEPEHOCKU JTa00paTOpUH.

Lugposas nabopamopus no okpysscarouemy mupy

[udporas madopaTopust MPeACTABISIET COOOM UHCTPYMEHT JIJIsl IPOBEACHUS
HAyYHBIX DSKCICPUMEHTOB B TIOJICBBIX YCJIOBHSAX. Ero GyHKIHMOHAN IO3BOJISET
yYaIyMCcs ¢ YBICUCHHEM 3aHUMAThCSI HAYKOW Ha TTPAKTHKE.

Bcrpoennnie  nmatumku:  akcenepomerp (3 ocu), GPS, Ttepmomerp
OKpY>Karollen cpeibl, bapomMeTp.

CbemHbIE U3MEPUTENBHBIE AATYUKU: PACTBOPEHHBIN KHUCIOPOJ, KHUCIOTHO-
MIEJIOYHONM OajiaHC, OTHOCHUTENIbHAs BIAXHOCTh, 3BYK, YD-Hm3IydeHUe, CBET,
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TeMIepaTypa.

Kaxnmas naGopatopusi TOCTaBJIIETCS B KOMIUIGKTE C  HaOOpoMm
U3MEPUTENBHBIX YCTPONCTB M TpeoOpa3oBareiield, COMYTCTBYIOIIUX KaKIOMY
JaTYUKYy; METOJUYECKMM I0COOMEM C BapuaHTaMH Ja0OpaTOpPHBIX padoT U
onbiToB; USB-kabeneM M ceTeBBIM ananTepoM ISl 3apsSOKd M TOJKIIOUCHUS
YCTPOKCTBA K KOMIIBIOTEPY; AUCKOM C IPOTPAMMHBIM 00ECIIEYCHUEM; CyMKOM IS
XpaHEHUs U IEPEHOCKH J1TabopaTOPHil.

Lugposas nabopamopus no xumuu u buosOcUU

[udpposass maboparopusi MO XUMHH W OHOJOTHH JaeT BO3MOXHOCTh
OpPTaHU30BaTh MPAKTUYECKUE PAOOTHI, HAIPUMED: U3yUCHHE BIUSHUS (PU3HUECKUX
yIpaXHEHUH Ha TEMIIEpaTypy Tella 4YeJOBeKa W YacTOTy €ro IIyJibCca;
UCCIICIOBAaHNE  HWCHApEeHHs  BOJBI  HAa3¢MHBIMH  PACTCHHSIMH,  BIUSHUE
PaCTHTEIHLHOCTHA HA MUKPOKIUMAT TOPOJIa U JP.

‘Q = 6;0?
- DR

=

Bcerpoennsie  pgatumku:  akcenmepomerp (3 ocu), GPS, Ttepmomerp
OKpY’KaroIen cpepl, 6apomeTp.

CbheMHBIEC U3MEPUTEILHBIC JAaTUNKH: JaBJICHUE BO3IyXa, TEMIIEpaTypa, CBET,
MIPOBOJIMMOCTh, PACTBOPCHHBINH KHCIOPOJ, CEepAIcOMEeHHE, KHUCIOTHO-IICIIOTHON
OaslaHc, OTHOCHUTEbHAS BIIAXKHOCTH, TEpMOTIapa.

Kaxnas naGopatopusi 1OCTaBisieTcsl B KOMIUIEKTE € Habopom
U3MEPUTEIBHBIX YCTPOWCTB M TPEOOpa30BATENCH, COIMYTCTBYIONIUX KaXIOMY
JaTYUKY; METOJUYECKUM IO0COOMEM C BapuaHTaMu JIa0OpaTOPHBIX paboT U
onbiToB; USB-kabeneM W CETEBBIM aganTepoM IS 3apAIKH W TOJKIIOYCHHS
YCTPONCTBA K KOMIIBIOTEPY; AUCKOM C MPOTPAMMHBIM O00ECIIEYEeHUEM; CYMKOM JIJIs
XPaHEHUS ¥ IEPEHOCKH JTa00OpaTOPHUH.

Meroanueckie peKOMEHJAIMU MO paboTe ¢ HEKOTOPHIMU JJIEMEHTAMHU
o0opyZ0BaHUSI pa3MEIeHbl Ha HAIMOHAIBHOM 00pa3oBaTeILHOM TOpTaje
(https://adu.by/ru/homeru/obrazovatelnyj-protsess-2023-2024-uchebnyj-
god/obshchee-srednee-obrazovanie/uchebnye-predmety-v-xi-klassy/khimiya.html):

Mpeiuko, . M. Hcrnomp3oBaHuEe DPOrpaMMHO-ANIIAPATHOIO KOMIUIEKCA C
JATYMKOM TEMIEPATyphl IS OMPEISICHHUS TEIUIOBBIX 3(P(EKTOB XHUMHYECCKUX
peakumii / 1. 1. Meiuko, A. C. bepectueB // bisnoris 1 ximis. —2020. — Ne 3. —
C. 16-25.

bepecthes, A. C. Mcnonp30BaHue MporpaMMHO-aINapaTHOTO KOMILIEKCA C
JATYMKOM ONTHYECKOM TJIOTHOCTH IIJISi OMPEACNICHUS KMHETHYECKHX TMapaMeTpoB
peaKuu OKHCIIEHUS MOIUA-MOHOB mepokcuaoM Bogopona / A. C. bepectHes,
J1. 1. Meruako // bistnorig 1 ximist. — 2020. — Ne 2. — C. 3-6.
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bepectnee A. C. Meronudeckue peKOMEHIAIMK TI0O OpraHU3aluu
JIEMOHCTPAIIMOHHOTO 3KCIIEpUMEHTa Ha Yy4YeOHBIX 3aHATHUAX 10 XHUMHU C
UCIIOIb30BAHUEM JIaTUYMKa, OIPEICISIIOIEr0 O00bheM BbIACIHMBINErOcs Taza [
A. C. bepectnes, /1. 1. Mbruko // bistnoris 1 ximist. — 2019. — Ne 6. — C. 3-10.

bepecthe A. C. Meroauyeckue peKOMEHAAMM IO OpraHU3AIMU
JEMOHCTPAIIMOHHOTO JKCIEPUMEHTa Ha YYEOHBIX B3aHATHSAX 10 XHUMHH C
UCIIOJIb30BaHUEM JaTumka sjekrpornpoBognoctd /  A. C. bepectues, /. U.
Meruko // Bistmoris i ximis. — 2019. — Ne 1. — C. 17-28.
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