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PE3IOME

[prpogHMYO-MaTemMaTyHa OCBITa SK ckiagoBa STEM-oCBITM Mae BigirpaBaTi BU3Ha-
YyafbHYy POSb y CMCTEMI OCBITK, BYyTWU NepeayMOBOK 3MiLlHEHHS KOHKYPEHTO34aTHOCTI eKo-
HOMIKW, PO3BUTKY NIIOACLKOro Kanitasy Ta IHHOBaLiv. [1poTe pe3ynbTaTy MXKHapOo4HOro no-
PIBHSAbHOro gocnigxeHHs PISAL, B AKOMy yKpalHCbKi 15-piyHi yYHI Bneplle B3s/M yy4acTb Y
2018 poui, NpOAEMOHCTPYBa/IM TPMBOXHI TEHAEHLUIT OO0 HU3bKMX HAaBYaIbHNUX OCATHEHD 3
NPVYPOAHUYO-MaTEMATUYHNX NPeAMETIB. 30Kpema, He oocarnm 6a3oBoro piBHA 3 MaTeMaTmy-
HOI FPaMOTHOCTI 36 % Halwwnx y4HiB (cepenHe no kpaiHax OECP — 23,9 %), 3 NnpMpoaHMY0-Ha-
YKOBOI rpamMoTHOCTI — 26,4 % (cepenHe no kpaiHax OECP — 21 %). Ocobnuei npobnemMn Halui
YYHI MatoTb I3 3aCTOCYBAHHAM 3HaHb 419 BUPILWEHHSA NPAKTUYHUX | KOMMEKCHMX 3aBAaHb.

STEM-ocBiTa B yKpaiHCbKMX LLKOMNaX CTUKAETbCSA 3 HU3KOK Npobnem, cepen AKUX 3HMKEH-
HA PIBHS BUKIAOaHHS NPMPOAHNYO-MAaTEMATUYHUX NPEOMETIB, HEBIANOBIAHICTb 3MICTY OCBI-
TV BMMOraM CbOrOfEHHS, BUKNAQaHHA NpeaMeTiB NpupogHMY0-MaTeMaTUUYHOrO CNPSMyBaH-
HS BUNTENAMM IHLWOIO haxy, HM3bKa AKICTb NiAPYYHWKIB, HEAOCTATHE MaTepiabHO-TEXHIYHE
3abe3nedeHHs NpodinbHMX KabiHETIB, BiACYTHICTb B OKPEMMX 3aKadax OCBIiTK BiANOBIAHMX
yMOB 019 3abe3neyeHHs A4oNpodinbHOI NiAroTOBKM Ta NPOgiNbHOMO HaBYaHHSA NPUPOLHM-
Yo-MaTeEMaTUYHMX NPeAMeTIB Tow0?. CBOE Yepro, HeJOCTaTHIN PiBEHb 3HAHb He JO3BONSAE
BMMYCKHMKAM WKiN obnpaTh ANg NpoaoBXeHHA HaBYaHHA Npodecii, Nos’a3aHi 3 NpupoaHu-
YO-MaTeEMATUYHMMIN HayKaMu. KpiM TOro, CydacHUIM PUHOK NpaLi 3 KOXHWUM POKOM MPOMNOHYE
BCe binblue KOHKYPEHTOCMPOMOXHNX BaKaHCii, ane cnabka npupoaHUYo-MaTeMaTmyHa nia-
rOTOBKA MOMOAI yCKNaAHKE BiAbip KaHOMAATIB Ha HAasgBHI poboui MicLs.

HaBeneHi YMHHWKKM CMOHYKatTb [0 MOAepHi3auil Ta OHOBJIEHHA MPUPOAHMYO-MaTe-
MaTWUYHOI NIArOTOBKM y LWKOMI BIANOBIAHO A0 KoHuenuii HoBOI YKpaiHCBbKOT WKOMK, SKa ce-
pen KA4YOoBMX KOMNETEHTHOCTEN, HEObXIAHWX AN yChilWHOI caMopeani3alii B CyCninbCTBI,
BM3HAYaE MaTemMaTWYHYy KOMMETEHTHICTb, @ TaKOX KOMMETEHTHICTb y ranysi npupoaHu-
YMX HayK, TEXHIKM Ta TexHonorin. KoMmneTeHTHICHMI nigxia nepenbadae He nuule 3006yTTs
3HaHb, a 1 BMIHHSA 1X 3aCTOCOBYBATK AJ19 BUPILLIEHHSA PIBHOMAHITHUX NPaKTUYHMX 3aBAaHb Ta
(hopMyBaHHS BiAMOBIAHOMO CTaBeHHS. Y HoBoMy [lepxxaBHOMY cTaHAapTi 6a30Boi cepea-
HbOT OCBITW® rOIOBHOK METOH AKOCTI MPUPOAHNYO-MATEMATUYHOI OCBITU € PO3YMIHHA YYHEM

HauioHanbHWI 3BIT 3a pe3ynbTaTaMu MiXKHaAPOAHOro AOCNIAKEeHHS aKocTi ocBiTh PISA-2018 / kon. aBT. : M. Masopuyk
(ocH. aBTOp), T. BakyneHko, B. TepeuieHko, I. buuko, K. LlymoBa, C. PakoB, B. Topox Ta iH. ; YKpaiHCbKUI LEHTP OLiHIOBAaHHS
AkocTi ocBiTK. KuniB : YLUOAO, 2019. 439 c.

2KoHuenuis po3BMUTKY NPUPOAHMYO-MaTeMaTMyHol ocBiTK (STEM-0CBiTH), cxBaseHa po3nopsaaxeHHsam KabiHeTy MiHi-
cTpiB Ykpaitm Big 05.08.2020 N2 960-p. URL: https://zakon.rada.gov.ua/laws/show/960-2020-%D1%80# Text.
S[ep>kaBHMI cTaHoapT 6as30BOi cepedHbOl OCBITW, 3aTBepOXXeHWM nocTaHoBoto KabiHeTy MiHicTpiB YKpaiHu Bif,
30.09.2020 N¢ 898. URL: https://www.kmu.gov.ua/npas/pro-deyaki-pitannya-derzhavnih-standartiv-povnoyi-zagalnoyi-
serédnoyi-osviti-i300920-898.

MOX/IMBOCTEN 3aCTOCYBAHHA MaTeMaTuKK, Di3nKK, Ximii, bionorii Ta reorpadii B ocobuctomy
Ta CyCNiNbHOMY XXWUTTI, 30aTHOCTI OLLIHIOBATW BMIMB MPUPOOHUYMX HAyK, TEXHIKM | TEXHONOTIN
Ha CTaMn PO3BUTOK CYCNiNIbCTBA Ta MOXJ/MBI HACNIAKW NHOACLKOI AiSAbHOCTI Y Npupoai, Bia-
noBigasibHa B3aEMO/iA 3 HABKONMLIHIM NPUPOAHUM CEPEOOBULLEM.

OcobnumBoi 3HauUyLOCTIi okpecneHa npobnema HabyBae ona 3aknagis ocBiTK MicTa Kneea,
AKI 3a3BMUYaM CNYryt0Tb MEBHUM OPIEHTUPOM (PYHKLIOHYBAHHA Ta PO3BUTKY CUCTEMM OCBITU
ONS HWWX PErioHIB KpaiHW.

MeTa uboro AOCNIAXEHHS — OiarHOCTyBaTW 30aTHICTb YYHIB M. KreBa 3aCTOCOBYBaTM
OTpMMaHi 40 9 Knacy BKJIKOYHO 3HAHHA 3 MaTeMaTuku, isnku, ximii, bionorii Ta reorpadii gns
BMPIWEHHA NPaKTUYHNX 3aBOaHb, MpOaHani3yBaTy YMHHUKMK, WO BNAMBAKTb Ha AKICTb Npu-
POOHMYO-MaTEMATUYHOI OCBITW, | PO3PObUTKN peKoMeHAauIl Woao i NIABMLWEHHSA 018 PI3HUX
yYacHMKIB OCBITHbOIO NMPOLLECY.

MeTy A0oChigXeHHs chopMynboBaHO B KOHTEKCTI BUMMOT [lepxaBHOro ctaHaapTy 6a30Bol
CcepeaHbol OCBITU, Ae 30KpPEMa 3a3Ha4YeHO, LO:

+  METOK MaTemMaTW4YHOI OCBITHbOI rany3i € pO3BUTOK 0COBUCTOCTI yuHs uepes dopmy-
BaHHS MaTeMaTUYHOI KOMMETEeHTHOCTI Y B3aEMO3B’A3KY 3 IHLIMMM KTIOUYOBUMUM KOMMNETEHTHO-
CTAMM A9 YCNILWHOI OCBITHBLOI Ta NoAa blOl NPOMECINHOT AiSAbHOCTI BMPOOOBXK XUTTH, WO
nepenbayae 3aCBOEHHSA CUCTEMM 3HAHb, YAOCKOHANEHHS BMIHHSA pO3B’a3yBaTy MaTemMaTuu-
Hi Ta NPaKTUYHI 3a4ad4i; PO3BMTOK NTOTMYHOr0 MUCNEHHS Ta NCUXIYHMX BNacTuBoCTen ocobu-
CTOCTI; PO3YMIHHS MOXIMBOCTEM 3aCTOCYBAHHSA MaTeEMATUKM B OCODMCTOMY Ta CycnisibHOMY
XUTTI;

+  METOH NMPUPOAHNYOT OCBITHBLOI ranysi € hopMyBaHHS 0CODUCTOCTI YUHS, AKNIM 3HAE Ta
PO3YMIE OCHOBHI 3aKOHOMIPHOCTI XMBOI | HEXMBOI NPUPOAKW, BONOAIE MEBHUMU BMIHHAMM Ti
OOCHIAXEHHS, BUABNSAE AONUTAMBICTb, HA OCHOBI 3400y TNX 3HAHb | Ni3HABabHOro AOCBIAyY
YCBIOOMJIKOE LiNICHICTb NPUPOLHMYO-HAYKOBOI KapTUHW CBITY, 34aTeH OLIHUTK BMIMB NpU-
POOHMYMX HAYK, TEXHIKM | TEXHOOrI Ha CTannm pO3BMTOK CyCMiNIbCTBa Ta MOXMBI HACNIOKM
NOACLKOI AIANBHOCTI Y NpUpoal, BIANOBIAANbHO B3AEMOAIE 3 HABKOTULLHIM NMPUPOOHUM Ce-
penoBumLLEM?,

[lna peanisaLii gocnig)XeHHs NpoBeaeHO KOMM'IOTePHE OHNAMH-TECTYBAHHA Ta aHKeTy-
BaHHSA YYaCHMKIB OCBITHbOIO MPOLECY.

[lna npoBefeHHs TecTyBaHHS y4HiB daxisui YLUOAO po3pobunum cim TecToBux PopM 3a-
BOAHb: MO OAHIM TECTOBIM hopMi i3 3aBAAHHAMM 3 MatemMaTuKK, i3nKK, XiMmii, bionorii Ta re-
orpadii Ta oBi POpMM IHTErpoBaHmMX 3aBAaHb, AN9 BUKOHAHHA AKUX CNig NPOAEMOHCTPYBaTH
PO3YMIHHS KiNbKOx NpeameTiB. byno po3pobneHo ABa BapiaHTW KnacTepa 3 iHTerpoBaHUMuU
3aBAaHHAIMU. KoxXHe KnacTepHe 3aBAaHHS NobygoBaHO HAaBKOJI0 HACKPI3HOT TeMuK. Y nepLlo-
My BapiaHTi TaKoK TeMOot0 byna NiMHONOrIYHa KaTacTpoda, piaKicCHe NPUPOAHE ABuMLLE, Y APY-
roMy — CBIT/IOBI iBMLLA Ta CIPUMHATTA IX 30POBOK0 CUCTEMOO XPEBETHUX | IIOAUHN.

4 TaM camo.



Po3pobneHi TECTU CXOXi Ha 3aBAaHHS [Nporpamy MiXKHApPOAHOIO OLiHIOBAHHS YUHIB PISA.
3HauHy yBary B AOCAIAXEHHI, Tak camo aK PISA® | npuaineHo BUBYEHHKO YNHHUKIB, SIKi BAN-
BalOTb Ha YCMiWHE HAaBYaHHS YUHIB.

Y TecTyBaHHiI, wo Bigbynoca 29 sepecHs 2021 p., B3snu yyacTb 3 135 yyHiB 10-x knacis
pi3HMX npodinis, Axki npeactaBnanun 292 3aknaam 3CO pi3HMx TMNIB i NpodiniB. Y BiNbLLIOCTI
KpaiH caMe B LbOMY BiLli YYHI 3aKiHYYOTb OCHOBHY LLKOJY, MOCTarTb Nepen Bnbopom npode-
Cil Ta ManbyTHbOrO XXMUTTEBOIO LLASXY 3arasoM. Y KOXXHOMY i3 3aK1afiB OCBITM 3a NPUHLMMNOM
BMNaAKOBOCTI byno BigibpaHo HeobxigHy KiNbKICTb YUHIB ANS AOCNIAXEHHS. YUHAM byno 3a-
NPOMNOHOBAHO BMKOHATW 3aBAaHHA TPbOX I3 BULLIENEPENIYEHNX CEMM TECTOBUX JOPM, a TAKOX
BiJNOBICTK Ha 3anMUTaHHA aHKEeTW WOo40 IXHbOro CTaB/eHHSA 00 BMBYEHHA STEM-aucumnnix.

Y paMKax OOCNIOyeHHs ONUTaHO e ABI KaTeropii pecnoHaeHTiB: 976 yuntenis Mmatema-
TUKM, Qi3nKK, XiMmii, bionorii Ta reorpadii 3aknafiB 3arajsbHOI CEPEeAHbOI OCBITU, AKI BUKNaaa-
M ancumnaiHm B 9-my knaci, Ta 195 KepiBHMKIB 3aKafiB 3arajibHOI CepeaHbol OCBITK.

[ocnig)XeHHa He Mano Ha MeTi NopPiBHIOBATM MK CODOOK KOHKPETHI 3aKaan 3arasbHol

cepefHbol 0CBITU MicTa KueBa.

3a pesynbTaTaMu 0OCNigYXKeHHSA BCTAHOBNEHO 3[0aTHICTb YYHIB 3aCTOCOBYBATM 3HAHHSA 3
PI3HWX HaBYaNbHUX OAMCUMNAIH ONS PO3B’'A3aHHA NPaKTUYHMX 3aBAaHb BiANOBIAHO A0 YOTU-
PbOX YMOBHMX PIBHIB (MOYaTKOBOr0, CEPEeAHbOro, 4OCTAaTHbOrO i BUCOKOrO). 6,3 % Y4YHIB Bif,
3aranbHoi KilbKOCTi YYaCHUKIB TECTYBAHHSA AOCAMNN BUCOKOrO PiBHSA, 27,9 % — AOCTATHLOrO,
42,2 % — cepenHboro, 23,6 % — noyatkoBoro. Lli gaHi 3icTaBHi 3 pe3ynsraTtamm OLiHKOBaHHS
3HaHb YKPAIHCbKMX LWKOMAAPIB Y MiXKHapoOHOMY O0CAIAXEHHI 9KOCTI ocBiTM PISA-2018. Tak,
6a30Boro (cepenHboro) piBHA chopMoBaHOCTI MPUPOAHNYO-HAYKOBOI FPAMOTHOCTI He A0Car-
m 26,4 % yyacHuKIB gocnigxeHHsa PISA, matemaTnyHOI rpaMoTHOCTI — 36 % yuHiB. Hankpa-
WMMW B ranysi NprupoaHUY0-HayKOBUX AUCLMANIH cTanu nuwe 3 % yuHiB, y ranysi MmaTema-
TUkM — 5 %6,

Xnonui Kpalle po3B’a3aan Halli 3aBAaHHSA 3 XiMil, hisnkn, MmatemaTurku, reorpadii, gisya-
Ta — 3 bionorii. Y pocnigxxeHHi PISA xnonui Tak caMo Kpalle BMKOHaM 3aBAaHHsA 3 MaTema-
TUKK. BogHoyac pi3HULS B YCNIWHOCTI 3 NPUPOAHMYO-HAYKOBUX OMUCLMUAMIH MK XNONUAMU 1
[iBYaTaMu Mamke He CnocTepiraeTbes (He € CTaTUCTUYHO 3HAYYLLIOD) .

Y cepefiHbOMY MpaBuIbHY BIANOBIAb HA OKPEMI 3aBAaHHA TeCcTy Haganu 46,1 % yyacHu-
KiB, Hagas v HenpasuibHy Bignosiab 41,1 %, He Haganv Bignosiai 12,8 %.

CepenHiv BiACOTOK NpaBUbHUX BIANOBIAEN HA OKPEMI IHTErpOBaHi 3aBAaHHA NepLOoro
BapiaHTa (3 reorpadii, ximii, bionorii Ta qisnku) — Big 17 % no 48,8 %; apyroro BapiaHTa (3

> HauioHanbHWI 3BIT 3a pe3ynbrataMmn MiXKHAPOLAHOrO OOC/IAXEHHS 9KOCTi ocBiTi PISA-2018 / kon. aBT.: M. Masopuyk
(ocH. aBToOp), T. BakyneHko, B. TepeleHko, I. buuko, K. Lymoga, C. Pakos, B. Topox Ta iH.; YKpaiHCbKUI LEHTP OLiHIOBaHHS
AKocTi ocBiTK. Kunie: YLLOAO, 2 019. 439 c.

® HauioHanbHWI 3BIT 3a pe3ynbrataMmn MiXKHapPOAHOrO AOCHIAXEHHSA SKOCTi ocBiTK PISA-2018 / kon. aBT.: M. Ma3opuyk
(ocH. aBTOp), T. BakyneHko, B. TepeuieHko, I buuko, K. LymoBa, C. Pakos, B. lopox Ta iH.; YKPaATHCbKMIA LEHTP OLLiIHKOBAHHS
aKocTi ocBiTU. Kunis: YLIOAO, 2019. 439 c.

7TamM caMmo.

bionorii Ta disnkn) — Big 13,5 % 0o 79,1 %. OTpuMaHi pe3ynsTaTi cBig4aTb Npo Te, Wo Tec-
TOBaHi NepeBaXXHO MOXYTb 3aCTOCyBaTK NPUPOAHMYO-HAYKOBI 3HAHHSA A5 PO3B’'A3aHHS 3a-
BOAHb, MOB’A3aHNX i3 MOBCAKAEHHUM XUTTAM, | BUKOPUCTATM NpeaMeTHI Ta NpoLeaypHi 3HaH-
HA, TOOTO B HMX Ha CepeaHbOMY PIBHI CHOPMOBAHO MPUPOAHNYO-HAYKOBY KOMMETEHTHICTb.
Ha geuio HK4YOMy piBHI ChOPMOBAHO MaTeEMATUYHY KOMAETEHTHICTb, | TOMY 3HAYHO MeHLa
YyacTMHa YUHIB MOXE: BUOKPEMUTY MaTeMaTUUYHWIM 3MICT Yy 3aBAaHHI, HAaBEOEHNIN Y TEKCTOBIN
abo rpadiyuHin chopmi; 3acTocyBaTM MaTemMaTUYHI MeTOAM 019 PO3B’A3yBaHHS 3aBAaHb Npu-
KNa[HOro 3MiCTy; IHTEPNpPEeTyBaTK pPe3ynbTaTh PO3PaxyHKIB Y KOHTEKCTI 3aBAaHHS.

Pe3ynbTaT onnuTyBaHHA BUMTENIB Ta KepiBHMKIB 3aknaaiB 3CO 3acBigumamM HegoCTaTHIO
NIATPUMKY HUMW BNPOBAOYKEHHSA IHTErpPOBaHOM0 KYPCY 3 NPUPOAHUYNX ANCUMMNIH. BINbLWICTb
PECMOHOEHTIB BarakTbCs, WO NIATBEPAXKYE Cnabke CAPUMHATTS LbOro KypCy B Cy4aCHOMY
OCBITAHCbKOMY CepefnoBuLLi. Iael iHTerpoBaHoro Kypcy «[pupogHudi Hayku» noTpebytoTb
aKTVBHOI NONynsipmu3aLlii cepep y4aCHMKIB OCBITHbLOIO NMpoLuecy. BaroMoto 3anmwaeTbCsa Npo-
6nema po3pobneHHs HayKOBO-METOOMUYHOrO CynNpPOBOAY LibOro KypCy.

BuokpeMneHo 30BHilHi Ta BHYTPiWHI YNHHUKM (LLIOAO0 A0 YUHIB 9K yYaCHMKIB OCBITHbO-
ro nmpouecy), 9Ki BNAMBatOTb Ha SKICTb MPUPOAHNYO-MATEMATMYHOI OCBITK. Bnbip nepmnx
[OBOX YMHHMKIB 3yMOBJ/IHOBABCS JIOTIKOK PO3MNOAIIY KiSIbKOCTI YYHIB 3@ TUNamu, npodinsaMm
3aknafiB 3arasbHoI cepedHbOoi OCBITY Ta NPoiNamMm Knacis Ang 3abesneyeHHsa peneBaHTHO-
CTi BMBipKK. BMbip noganblinx YAHHWUKIB CTaB MOXXMBUIM 3aBASKM NOPIBHAHHIO pe3ynbTaTiB
TecTyBaHHS 3 BiANOBIAAMN PECNOHAEHTIB (KePIBHUKIB, yYMTENIB Ta YYHIB) HA 3anNUTaHHS, WO
PO3KPMBaOTb PI3HI aCNeKTU NPUPOAHMYO-MaTEMATUYHOI OCBITH.

OCHOBHIi YUNHHUKMWU, AKi BNINBAKOTb Ha AKICTb NPUPOAHNUYO-MATEMATUYHOI OCBITHU
1. Tun 3aknapy 3CO

Halkpaltie 3 3aBaaHHaMM Bnopanucs y4Hi niueis (y cepeaHboMy NpaBuibHy BiANOBIAb Ha
KOXHe 3aBaaHHSa TecTy Hagann 52,0 % y4yacHKKIB), HANTipLIe — Y4YHi 3arasibHOOCBITHIX LLKIN
(43,0 %). Cepep, yuHiB, IKi He HaBYalOTbCS B Kiacax NpUMpoaHMYO-MaTeMaTUYHOro npodinto,
Tex Binbl yCAIWHWUMN € NPEACTABHUKN NiLeiB. Pe3ynbTati AOCNIAXEHHS NiATBEPAUNN OaHI
pocnigxeHHa PISA no YkpaiHi — 3HaYHWI PO3PMB MiXK cepefHiMun pe3dynbTaTtaMm yuHis 33CO
Ta OKpeMUX crneujanizoBaHux 3aKnadiB oCcBITK. Y NiLesax, riMHasigax | cneuianisoBaHmMx 3akna-
Oax oCBiTW cepefHi banu cyTTEBO BULLI 3a cepeaHi bann yyHiB, 9Ki HABYatOTbCHA B 3arajibHo-
OCBITHIX WKOMAaX | HABYanbHO-BMXOBHMX KOMMeKcax &,

YuuTeni niueis Haganu binbll BUCOKY OLLIHKY Pi3HMX aCNeKTIB peanisalii OCBITHbOro Npo-
Lecy, TaKmnx sK:

mMaTtepianbHe-TexHiYHe 3abe3neveHHsa (0bnagHaHHSA KabiHeTIB, HASBHICTb HaBYaIbHOI
niTepatypu, 4OCTYN A0 WBUAKICHOrO IHTepHETY, HasBHICTb KOMM'IOTEPHOT TEXHIKW);

opraHisayis AUCTaHLiIMHOro HaBYaHHS (OXOMIEHHS YUHIB NPY ANCTAHLIMHOMY HaBYaHHI,

8HauioHanbHWI 3BIT 3a pesynbTaTaMy MiXKHAPOLHOro AOCAIAXKEHHS AKOCTi ocBiTM PISA-2018.



piBEHb OpraHi3auii ocBiTHbOro npouecy B 3aknafi 3CO, piBeHb iHhopMaLINHO-KOMYHIKaL,in-
HOT KOMMETEHTHOCTI BYUTENIB);

0COBMCTICHUI PO3BUTOK YUHIB (HAABHICTb CTIMKOro iHTepecy A0 NpupoaHUY0-MaTeMa-
TUYHUX OUCLUMIH, CMPOMOXHICTb 3aCTOCOBYBATM TEOPETUYHI 3HAHHA Ha NPaKTULI AN no-
[lONaHHS PISHOMAHITHUX XXUTTEBUX BUKMKIB | npobnem).

2. Mpodini knacy i 3aknaay 3CO

3aBOaHHa 3 NPUPOAHMYO-MaTeMATUYHUX ANCUMNAIH HaMKpalle po3B’a3anun Y4YHi Knacis
NpPUPoOAHMYO-MaTemMaTyHoro npodinto: B cepegHbomy 50,3 % 3aBgaHb Oyno po3s’asaHo.
[HWI WwKoNapi BUKOHYBanu 3aBaaHHa NpubnnsHo oaHakoBo — Big 44,4 % no 45,6 %.

Tak caMo HamKkpalle 3 3aBAaHHIMM 3 NPUPOAHNYO-MATEMATUYHUX OAUCLUMNAIH BNOpanu-
csa y4uHi 33CO npupogHMYo-MaTeEMaTUYHOrO Npodinto: B cepedHbomy 52,2 % 3aBaaHb byno
PO3B’A3aH0. THWI WKONAPI pO3B’A3yBann 3aBAaHHA HEOQHAKOBO. HaMHMXKUYMIM MOKA3HMK — Y
3CO 6e3 npodhinto: po3e’as3aHo B cepegHbomy 42,8 % 3aBaaHb.

3. MartepianbHO-TeXHiUHe i HABYaNIbHO-MeToAuYHe 3abe3neueHHsa

Hansuuii 6anun oTpumanu y4uHi came Tux 3aknagis 3CO, ae, Ha OyMKY BUYUTENIB, HasBHE
cyyacHe obnagHaHHSA Ta HeobxigHi MaTepianu AN SKiCHOT peani3aLii OCBITHbOro npotecy, a
6ibnioTeku 3abe3neyeHo cydyacHMMM NigpyYHUKaMM.

KepiBHrkM 3aknaais 3CO Hanbinbll BUCOKO OLLIHMAM HASBHICTb MaTepianbHO-TEXHIYHOIO
obnagHaHHa kabiHeTiB bionorii (39,2 % Bif 3aranbHOI KiNIbKOCTI PECNOHAEHTIB NOBHICTO 3
LM NOroA KytoTbCs). HanHMKYe pecnoHOeHTY OLiHMAKM MaTepianbHO-TexHIYHe obnaaHaHHSA
kabiHeTiB MaTemaTmku (18,0 %). [MoHaa uBepTb KePiBHMKIB (26,7 %) 3a3HaUMNN, O 3aKnaau,
AKI BOHW 0400 Th, MOBHICTHO 3abe3neyeHi obnagHaHHAM Ta HeobXigHUMK MaTepianamm ons
AKICHOro ONaHyBaHHSA NPeaMETIB NPUPOAHMYO-MATEMATUYHOIO LUMKIY.

Cxoxi BignoBiai 3aikcoBaHo cepep yumtenis: nnuwe 20,6 % pecnoHOeHTIB 3a40BOTbHAE
HasiBHe MaTepianbHO-TexHiYHe obnagHaHHs, 12,0 % — KaTeropmM4yHoO He 3a40BObHAE, 67,4 %
PEecnoHaeHTIB Baranmca y Bubopi Bignosifi.

HaiuacTiwe B npoueci HaBYaHHS BYMTEN BUKOPWUCTOBYHOTb KOMMIOTEPHY TEXHIKY
(komn'toTep, HOYTOYK, NnaHweT). TpaguuinHi 3acobn — MapKepHa AoLWKa, Tenesizop — NocTy-
MNOBO BTPa4arTb NOMNYASPHICTb. HanHMXUMIM NOKaA3HWK MatoTb 3acobu BipTyanbHOI abo go-
NOBHEHOI peasbHOCTI, W0 BMPa3HO CBIAYMTb MPO HEAOCTATHIO HAABHICTb TaKoro 0bnagHaHHA
y WKONax Ta OKpPecate NnpobnemMy cTBOPEHHS i po3BuTKYy STEM-nabopaTtopin, aki akTyasbHi
came 019 NpUpoaHUYO0-MaTeEMATUUYHMX HayK.

MeHLle NonoBMHM pecnoHaeHTiB (44,6 %) 4acTKOBO 3a0B0OEHI 3abe3nedyeHicTio 6ibnio-
TeK HaBYaslbHO-MEeTOAMYHO NiTepaTypoto. CyyacHOMY BUMTENHO B yMOBax pedopmm «HoBa
yKpaiHCbKa LWKoNa» bpakye METOANYHUX PO3POBOK, OMAAKTUYHOrO CYNpPOBOAY WoA0 OpraHi-
3aLii Ta 3MICTY 3aHATb I3 NPUPOAHMYO-MaTEMATUYHMUX ONCUMNITIH.

4. OucTaHuiHa OCBiTa B YMOBaX KapaHTUHY

YuHi Tux 3aknaais 3CO, oe Ha AyMKy BUUTENIB, YCiX 3000yBaYiB OCBITK OXOMNAEHO NpW AUC-
TaHLIMHOMY HaBYaHHI, OTpUManu Hameul banu B TecTyBaHHi. Kpim Toro, 45,8 % yunTtenis
3a3HayatoTb, L0 A0 HAaBYAHHSA 3ay4eHo BCiX Y4HIB, 52,3 % — binbuwicTb, 1,9 % — MeHLle Hix
NONIOBMHY YUHIB.

Ha nymky 6inbwocTi BumTenis (58,2 % ocib), nocTyn A0 OCBITHIX OHNaMH-NNaThopm 003-
BONISIE peasisoByBaTM OCBITHIN Npouec. Pa3om i3 TMM AOCTYN A0 WBMAOKICHOO IHTepHeTY, Ha-
ABHICTb Cy4aCHOI KOMM IOTEPHOI TEXHIKM Ta KOMM'IOTEPHMUX NPOrpam A03BONAOTbL peani3oBy-
BaTM OCBITHIN npouec (47,5 %, 50,7 %, 60,3 % BinnoBiaHO). Ha AyMKY BUMTENIB, iXHi OMaLLHI
TeXHIYHI yMOBM N5 peani3auil QUCTaHUIMHOro HaBYaHHS 3HAYHO Kpalli, HX Ha poboTi.

YUHI WKIA OUIHWAN AOMALLHI TEXHIYHI MOXMBOCTI A5 peani3alii ANCTaHLUIMHOMO HaBYaH-
HA:

83,4 % yuHiB BBaXakoThb, WO WBMUAOKICTb [HTEPHETY A03BOSE IM HABYATUCS;
68,8 % 3abe3nedeHi KOMM'IOTEPHOI TEXHIKOW A1 HABYAHHS;
58,9 % MatoTb HeobxigHI KOMMN'IOTEPHI Nporpamu ANa HaBYaHHS.

[1oBOAi BaromMo Ha sKOCTi OCBITHbOr0 NPOLLECY BiAOMBAETLCS PiBEHb IHPOPMALIMHO-KOMY-
HIKaLINHOI KOMNETEHTHOCTI BUMTENIB — HU3bKWM PIBEHDb LLIET KOMMETEHTHOCTI CMIBBIAHOCUTb-
CA 3 HU3bKMMM pe3ynbTaTaMm yYHIB NPU TECTYBAHHI.

KepiBHuKK 3aknaniB 3CO biNbll BUCOKO OLLIHIOOTh piBeHb iIHDOPMaLLIMHO-KOMYHIKAL,iIMHOI
KOMMNETEHTHOCTI BUMTENIB, HIXX caMi BUMTeni. Ha aymky 64,9 % ocib, e piBeHb € BUCOKUM,
TOAI 5K yunTeni nepeBaxHo (66,5 %) BBaXatoTb MOro CEpeaHiM.

Ha gymky 6inbwocTi Buntenis (68,1 %), piBeHb iHGopMaLiMHO-KOMYHIKaLLIMHOI KoMne-
TEHTHOCTI YYHIB TakK camo € cepefHim. [1poTe B OOCNIAXEHHI HE BMSIBIEHO 3a/IEXKHOCTI MiX
pPiBHEM iH(hOPMaLIMHO-KOMYHIKATUBHOI KOMNETEHTHOCTI YYHIB Ta pe3ynbTataMn BUKOHAHHS
HVMMW TECTOBMX 3aBaHb.

5. MpodeciiHMM piBeHb yunTens

BcTaHoBEHO SaKOHOMipHiCTbI qui, AKNUM N0O00aETbCA, 9K BUKNAAAE BUNTEND, oTpunMa-
v UL banu 3a pes3ynbraTtaMn TECTYBaAHHA.

OuikyBaHO, WO HaWKpall pe3ynbTaTi MOoKasykTb YYHI AOCBIAYEHWX YUMTENIB BULLOI Ta
nNepLloi KaTeropin 3i cTaxem pobotn noHag 11 pokis. Y Bumtenis BikoM 30—39 pokiB y4Hi
NPOAEMOHCTPYBANN HAWTIpLWI pe3ynbTaTh, 30KpeMa 3 isnkKn, MaTeMaTukn Ta reorpadii. Lie
CMOHYyKae 00 po3pobeHHs | 3anpoBadKeHHS CUCTEMM NIATPUMKM MOMOAMX YUNTENIB Ha Pi3-
HUX PiBHSAX (MaTepianbHOMY, MOpanbHOMY, METOAMYHOMY TOLLO).

Ha aymKy KepiBHMKIB 3aknaaiB 3CO, kBanidikauig BUNTENIB NPUPOAHNYO-MATEMATUYHMUX
OMNCUMNAIH € OOCTATHBbOK AN peanidalii akicHoro HaB4YaHHsA. OcobanMBO BUCOKO PECNOHOEH-
TV OLiHIOITb KBanidikalito BUMTENIB MaTeMaTukK, reorpadii Ta bionorii (Npo ue cBigyaTs
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BignoBiai noHan 75 % OupekTopiB). HMKYe BOHM OUIHIOKTb KBasidikalito BUMTENIB XiMil

(72,6 %) Ta disnkn (66,7 %).

AHani3 CTaTUCTUYHOro MOPTPETA BUYMTENIB NPUPOAHNYO-MATEMATUYHUX OUCLUMNIH 3a-
knaaiB 3CO micTa KueBa yMOXIMBIOE TaKe y3aralibHEHHS: y WKoNax Krneea nepeBakHO npa-
LFOKOTb XIHKM BIKOM noHad 50 pokKiB, SKi MatoTb BULLY KATEropito, CTax noHafd 21 pik, noHan,
11 pokKiB BMKNAAarTb Yy KOHKPETHOMY 3aknafi OCBITW | MaKTb OOAATKOBE HaBaHTAXEHHSA
(knacHe KepiBHUUTBO, 3aBiflyBaHHSA KabiHETOM, rpoMacbKy poboTy Ta iH.).

6. MoTuBauifa yuHiB

Cepen BaXk/IMBUX YNHHWKIB, GKI BNNMBAKTb Ha SKICTb HABYaHHSA, BUAIIEHO MOTMBALLIIO Y4-
HiB Ta i1 cKknagoBi:

yBara y4HiB [0 BMBYEHHS AUCUMNMIHK, TOMY LLO BOHA 3HAA0OMTbCA A9 BCTYNy 40 3a-
Knagy BULWOT OCBITY;

yBara y4HiB 40 BUBYEHHSA AUCLIMNIHK, TOMY LLIO BOHA N0A0baETbCS.

BinblwicTb yunTtenis (42,3 %) BBaXKatoTb, WO IHTEPEC A0 ANCLIMNNIH, AKI BOHM BUK1a4atoTh,
MatoTb Bif 25 % no 50 % yuHiB knacy. KoxeH TpeTin BunTens (35,8 %) 3a3Havae, wo binbLue
NONOBMHM YYHIB 3aLliKaBNEHi MOro HaBYasibHUM NPeaMeToM, KOXeH N'aTum Buntens (21,9 %)
CTBEPOXKYE, L0 MEHLLIE YBEPTI KJlacy MakTb CTIMKUIA IHTEPEC 40 HAaBYaHHS.

7. MpaKTUKO-OPIEHTOBAHMM 3MIiCT HABYAHHS

Y 6inblWOCTI BUNAAKIB Ti YUHI, SIKi Big4yBatOTb BAroMiCTb NPUPOAHNYO-MaTEMATUYHUX ANUC-
LMNAIH 0N BUPILLEHHS MPaKTUYHKMX 3aBaaHb, OTpUMani BuULL banu 3a pesynsrataMm TeCTy-
BaHHSA.

Jnwe 13,2 % BUMTENIB BBAXKAKTh, WO YYHI CMPOMOXKHI 3aCTOCOBYBATK TEOPETUYHI 3HAH-
HS Ha NPaKTULI A19 NO40AaHHS PISHOMAHITHUX XXUTTEBUX BUKNMKIB | npobnem. Lle okpecntoe
BaXXIMBICTb peanizauii NpMKNagHoT CNPIMOBAHOCTI HaBYabHUX ANCLMUMNIH, PO3BUTKY YMiHb
«baunTN» NPUPOOHMYO-MaTEMATUYHI AUCUMNNIHK B pealbHOMY CBITi, 3aCTOCOBYBaTK OTpMUMa-
Hi B LUKOSI 3HAHHA Ha NpaKTuL,.

[po AOCBIA BUKOHAHHA NMPaKTUKO-OPIEHTOBAaHMX 3aBaaHb noBigoMunv nuwe 20,7 % y4HiB.

Hanbinblw BarommMMmn npuymHamMm, Lo BNAMBAKTb Ha 30aTHICTb Y4YHIB 3aCTOCOBYBATK TEO-
PETUYHI 3HAHHA Ha NPaKTUL, BUMTENI HA3MBAOTb: BIACYTHICTb IHTEPECY A0 HABYAHHS, HECMKC-
TemMaTuYHe BiABIAYBaHHS YPOKIB Ta MACUBHICTb YYHIB Ha YpOKax.

OTpuMaHI gaHi NigTBEPAUIN pe3ynbTaTi aocnigxeHHs PISA no YkpaiHi, 30Kkpema, Heao-
CTaTHIO yBary negaroris go npobnem cTaHOBAEHHA KOMNETEHTHICHOI Napaanrmm oceiTv 3 11

aKLEHTOM Ha peanbHUX NPaKTUYHKX, UTTEBUX Npobaemax, ki akTyanbHi ONS YUHIB
Ta MOTUBYIOTb X A0 HABYAHHS’.

HalioHanbHNI 3BIT 3a pe3ynbTaTamMu MiXKHaAPOOHOro AOCHIAXKEHHS SKoCTi ocBiTK PISA-2018

Hawi knrouoBi pekomeHpauil

MigBULLEHHS SKOCTI NPUPOAHUYO-MaTEMATMYHOI NIAFOTOBKM YUHIB WKIN MicTa Kneea —
CKNagHun Ta 6araToBEKTOPHUIM NPOUEC, KNI MOXe BOyTU peanizoBaHO B CUHEPril Pi3HMX
noro cyb’ekTiB. 19 NOAINWEHHA onaHyBaHHA yuHamu STEM-amucumnninid, 3 ypaxyBaHHaIM pe-
3yNbTaTiB NPOBEOEHOr0 AOCNIAXEHHSA AOLITBHO NPUAINNTY yBary peanisaLii Takmx 3axonis.

MiHicTepcTBY OCBiTU | HAyKM YKpaiHu

Ha HopMaTMBHO-NPABOBOMY PiBHi BPEry/ItOBaHHA NOTPEbyTb TaKi MUTaHHS:

3abe3neyeHHsa onnaTtn A0AATKOBOI poboTn BUMTENIB, CMPSIMOBAHOI Ha MiHIMI3aLLit0
NPOraanH y 3HaHHAX YYHIB, WO CAPUYMHEHI OMCTAHUIMHUM HaBYaHHAM. Y pe3ynsTati 4ocni-
[XXE€HHS BCTAHOBJIEHO, WO OMCTAHLIMHUM HaBYaHHSIM Hapasi OXOMJIeHO He BCIX YYHIB; KPIM
TOrO, Ha OYMKY BYUTENIB, Y YaCTUHM YUHIB BIOCYTHIN IHTEPEC A0 HAaBYAHHS, BOHU HECUCTEMA-
TUYHO BIABIAYHOTb YPOKM Ta BUKOHYHOTh JOMALLUHI 3aBAaHH4A, NACcKBHI Ha ypPOKax TOLLO;

CTBOPEHHA MepeayMoB A9 3anovaTKyBaHHS cepTudikauil BUMTENIB-NPEOMETHIKIB
6a30B0T TAHKW OCBITH;

3abe3neyeHHs NiATPUMKM MONOANX YUYUTENIB ANS NIABULLEHHA MOTMBALT 40 NoAab-
Wwoi poboTn B 3aKnafi ocBiTM (MaTepiasbHE 3a0X04YeHHSA 3a pe3ynbTaTamu npawi, HagaHHsa
CNy>b0BOro xu1Tna, 3abesnedyeHHsa npodecinHoi aganTalii Ta HaCTaBHMLITBA TOLWLO); NiaBK-
LLIEHHS COLiaNbHOro CTaTyCcy BUNTENS;

NOCUMNEHHS MIATPUMKKX CTYAEHTIB, 9Ki HABYaAKTbCS HA NPUPOAHUYO-MATEMATUYHMX
cneuianbHocTax y 3BO (36inblUeHHS BiACOTKA CTYAEHTIB A€HHOI (DOPMM HaBYAHHS, Ki OTpU-

MYIOTb aKageMiyHy CTUneHaito, 3abesnedyeHHs akageMiyHoi MobinbHOCTI 4S9 TanaHOBMUTOI

MOJIOAI, 3abe3neyeHHss MOXIMBOCTI MPOXOAUTN BUPOBHMYY MPaKTUKY Yy MPOBIOHMX KOMMa-
HiSIX, OpraHisaLisx, Ha NianpPUEMCTBAX KpaiHW, NPOXMBAHHSA CTYAEHTIB y rypToXuTKax 6es
onnaTtu Ta iH.).

Ha 3MicTOBHO-MeTOANUYHOMY Ta OpraHisauinHoMy piBHAX Mae OyTu BMPILLEHO Take:

NOLWMPEHHS cepen YYuTeniB NpUPOAHNYO-MAaTEMATUYHUX OUCLUMIIH HaNKpPaLLoro
O0CBiAYy 3 PO3POOKM CydYaCHUX HaBYaNbHO-METOAUYHUX MaTepianis, NPOBEAEHHA HaBYa b-
HWX 3aHATb, 30KPEMa B yMOBaX AUCTAHLINHOI OCBITU 3 BUKOPUCTAHHAM METOAUK «NepeBep-
HYTUI KNnac», MOgeni poTaLii Towo;

PO3p0bNEeHHS MeTOAMK HaBYaHHA MPUPOOHUYO-MATEMATUYHUX OUCLUMMIIIH, ¥ T. Y.y
STEM-nabopaTopisiX, Wo yMOXIUBAIOKTb PO3KPUTTA KOMMNETEHTHICHONO noTeHLuiany mMaTe-
MaTWUYHOI Ta NPMPOAHUYOI OCBITHIX ranysen BignoBigaHO A0 BMMOT [ep)KaBHOro cTaHaapTy
6a30B0Oi cepeaHbOl OCBITY;

peanisauia cucTemu NiaBULLEHHSA KBasiikaull ANs NOTEHLIMHMX aBTOPIB WO40 CTBOPEH-
HS HOBOTO MOKONIHHA WKITbHUX NIAPYYHMKIB 3 MPUPOAHMYO-MATEMATUUYHUX ANCLUNIIIH 3 ypa-
XyBaHHAM igen edutainment Ta LMHPOBUX TEXHONOTIN;

11
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PO3pObNEHHA MEeTOAMYHMX MaTepianiB ana peanisauii nosaknacHMX 3axoniB (eKc-
KYPCiil, CNOCTEePEXEHb, EKCNEPUMEHTIB Ta iH.), WO CNpAMOBaHi Ha PO3BMTOK 34aTHOCTI BU-
KOPUCTOBYBATM 3HAHHA 3 MPUPOAHNYO-MATEMATUYHMX AUCUUANIH ONS9 BUPIWLEHHS XUTTEBUX
npobnew;

nonynspu3auis 1iael 3anpoBaaXKEHHSA IHTErPOBAHOI0 KYPCy 3 MPUPOAHMYMX HAYK AN
NiABULLEHHS PIBHA MOro NiaTPUMKM 3 OOKY DaTbKIB YYHIB, NegaroriyHux npaLiBHMKIB Ta KepiB-
HukiB 33CO. N9 ubOoro NOTPIOHO BXXUTK TaKMX 3aX0LiB:

+ nowupeHHs iHhopMauii B IHTepHeTi, 3MI, pos’acHioBanbHI 3yCTpidi 3 yuntenamu,
baTtbKkamMm TOLLO, B AKMX PO3KPMBATW NepeBaru iHTerpoBaHoro Kypcy oas gopmy-
BaHHA B OiTEN LiNICHOI KAPTUHM CBITY;

+  po3pobneHHs HayKOBO-METOAMYHOro CynpoBOAy peanisaLii IHTerpoBaHOro Kypcy
3 NPUPOAHMYMX HayK, 3abe3neyeHHs BiANoBIAHOro OHOBEHHS

s 3MICTY OCBITHIX MpoOrpaMm, 3anpoBaaXeHHs CUCTEMM MIABULLEHHA KBanidikauii
BUMTENIB IHTErPOBAHMX KYPCIB, YNPOBaXXEHHS IHTErpOBaHMX KypCiB 3i 36eperxeH-
HAM KiTbKOCTI FOAMH, WO BUAOINAOTECS CYMApPHO Ha BMBYEHHS OKPEMMX HaBYa lb-
HUX AMCLUMNIIH TOLWO;

+ 3aNyyeHHs axiBLIB BUCOKOTEXHOMOMYHNX Trany3enm A0 OCBITHbLOMO MpoLecy B
LIKONI;

NiABULLEHHA NefarorivHol Keanidikauil yuynTeniB y KOHTEKCTI peanidauii pisHUx Gopm
| MeTOAiB HaBYaHHA B yMOBAX OMCTAHLIMHOI OCBITU, B T. Y. IHTEPAKTMBHOIO XapakTepy, WO
PO3KPMBAOTh YUYHAM MPUKAAAHY CMPSMOBAHICTb HaBYa/bHUX AMCUMMMIH, YMOXIMBOKTb
OHNAMH-AEMOHCTPALLT, CUMYNSLIT EKCNEPUMEHTIB TOLLO.

NenapTtaMeHTy ocBiTU i Hayku KMIOA

Ha opraHisauinHomy piBHi HeobxigHi Taki 3axogu:

3 METOH MOLWNPEHHSA HAaMKPaLLoro AOCBIAY — NPOBEAEHHS CEMIHAPIB, TPEHIHTIB, Mam-
CTEP-KNACIB 3 YUNTENAMM, YUHI SKMX MatOTb Baromi 3000y TK1 Npy BUBYEHHI NPUPOAHMYO-Ma-
TeMaTuUJHKX gucunnnid (Bucoki banu 3HO, nepemoru B ofiMniagax, KOHKypcax TOLLO);

NpoBefeHHS KOHKYPCIB, TYPHIPIB, IHWNX IHTENEeKTYaNbHNUX 3MaraHb, WO Nonynapuay-
OTb MPUPOAHMYO-MATEMATUYHY HAYKY;

nonynapusalia cepef y4HiB WKin micta Kuesa npodecinn, sKi noTpebytoTb OCBI-
M 3 NPUPOAHMYO-MATEMATUYHUX CMeLianbHOCTEN, Yepe3 MIABULLEHHA PIBHA cniBnpa-
i Mk 33CO Ta ycTaHoBaMu, nNigNpPUEMCTBaAMMK, opraHizauiaMu (MpoBedeHHS eKCKyp-
Ci ONa WKONSApIiB, roCTbOBI YPOKM Bif MpaKTWKIB, peanisalis CnifibHMX NPOEKTIB TOLLO).

Ha maTepianbHO-TeXHIYHOMY piBHi NOTPebytoTb BUPILLEHHSA TaKi MUTaHHS:

CTUMYMOBAHHA Ta MaTepianbHa NiATPMMKa BUMTENIB, 9Ki MatOTb BWCOKI pe3ynbratw
APOMECINHOI AiIFNbHOCTI, p03p0bnAtoTb aBTOPCHKI OCBITHI MPOrpamMu NPpaKTUKO-OPIEHTOBAHOTMO

XapakTepy, WO CApUSTb OOCATHEHHIO YYHSAMKM PIBHA 3HAHb, HEObXIAHOro ANs YChilWHOro
XUTTS B CYCNINbCTBI, peanisal,ii 3arafbHOKYAbTYPHUX NOTPED;

NoKpaLLLeHH MaTepianbHO-TEXHIYHOI 6a3n WKin, y T. 4. yepe3 cTBOpeHHA STEM-nabo-
paTtopin, ocHalleHHa obnagHaHHAM NPUPOAHUYO-MATEMATUYHNX KabiHeTiB, 3abe3neyvyeHHs
HOBOK KOMM'IOTEPHO TEXHIKOK Ta KOMM'IOTEPHMMM MpOorpaMamu;

3MEHLIEHHS BIAMIHHOCTEM Yy MaTepianbHO-TEXHIYHOMY OCHALLEHHI Ta HaBYa/lbHO-Me-
ToAnYHOMY 3abe3neyeHHi Mix pisHumm Tunamm 33C0O;

MNOCTIMHNM MOHITOPUHT CTaHYy KOMM'HOTEPHOTO | MepexeBoro obnagHaHHg 3 MeToo nia-
TPUMKM Moro B poboyomy cTaHi, N1aHOBOIro OHOBMIEHHA MOpPaibHO 3acTapinoro abo gisnyHo
3HOLLIEHOro 0bnagHaHHs, NiABULLEHHS WBUAKOCTI iIHTepHeT-gocTyny B 33CO, hyHKLIOHYBaH-
HA BHYTPIWHIX WiFi-Mepex.

3aksiagaMm 3arajibHoi cepefHboi OCBiTU

AKICTb NPUPOAHNYO-MATEMATUYHOI OCBITM 3a/1EXUTb Bif, BUPILLEHHSA NMTaHb HA 3MICTOB-
HO-MEeTOOUUYHOMY PiBHi:

Yy KOHTEKCTI noganblol peanidaLii pepopmu «HoBa yKpalHCbKa LWKOIa» BIANOBIAHO A0
BuMOTr [lep)xaBHoOro ctaHaapTy 6a30BOI cepeaHboi OCBITU YyUUTENSM NPUPOAHMYO-MaTeMa-
TUYHUX OMCUMNNIH 5—9 KnaciB OPIEHTYBATMUCSA HA PO3KPUTTA KOMNETEHTHICTHOrO NOTEeHLIany
MaTeMaTUYHOI Ta NPMPOAHNYOI OCBITHIX rany3en, 30KpeMa NpUAaiNaTy yBary CTaHOBIEHHIO
KOMMNETEeHTHICHOI MapagnrMm OCBITU 3 1T aKLLEHTOM Ha peanbHUX MPaKTUYHUX, XKUTTEBMX MPO-
bnemax, 9Ki akTyanbHi AN YYHIB | MOTMBYHOTb iX O HABYAHHS;

NiABMLEHHS yBaru 3 60Ky BUMTENIB A0 (DOPMYBAHHS B YYHIB KOMMNETEHTHOCTEN, AKi 3a
pesynbrataMm TeCTYBaHHS BUABMANCS HEQOCTAaTHbO CDOPMOBAHMMM:

MaTtemMaTtuka: BMIHHSA CKagaTv CUCTEMY PIBHAHb | 3HAXOAMUTW Ti PO3B’A30K; 3HAXOAUTK
BIACOTOK Bif, YMCa; BU3HAYATM KYT MK MPAMMMI HA NAOLLMHI | 3HAX0AUTU TPUTOHOMETPUYHY
(hYHKLIiKO LUbOro KyTa 3 MPAMOKYTHOIO TPUKYTHMUKA; ByayBaTV MaTeMaTMUYHy MOAEeNb TEKCTO-
BOI 3a4aui Ta po3B’a3yBaTu ii apumMeTyHMM cnocoboM. Hanbinbliy KifnbKiCTb MOMUIOK YYHI
O0NyCcTUAM B TeMax: «PIBHAHHA | HEPIBHOCTI. CUCTeMU PIBHAHb», «4uKcna i BUpasn. 3Haxo-
IXXEHHSA BIACOTKIB BIA YMCNa», KTPUKYTHUKK, YOTUPUKYTHUKN, KOS10. CUHYC, KOCUHYC, TAHTEHC
FOCTPOro KyTa NPAMOKYTHOIO TPUKYTHMKA. CNiBBIAHOWEHHSA MiXX CTOPOHAMM | KyTaMu nps-
MOKYTHOIO TPUKYTHKMKa», «4uncna i Bupa3u. TeKCTOoBI 3agadi».

Qi3nKa: po3yMiHHS ABULL, 3a/TOMNEHHS | BIAOMBAHHSA CBITNOBUX MPOMEHIB, 3HAHHA MOHAT-
TS BIAHOCHOIO NOKa3HMKa 3a/10MIEHHS CEpeaoBuLLA; YMIHHA BU3HAYATN HANPAMOK Ail | 3Ha-
YEHHS CUIM MAarHiTHOrO NONSA Ha NPOBIAHWMK Y HbOMY 3aJ/1IEXHO Bif, MOro PO3MillleHHS; 3HaH-
HA NOHATTSA Nepioay NiBpo3nady, 3aCTOCYBaHHS TEOPETUYHUX 3HAHb Y MPAKTUYHIN CUTYaLl.
Hanbinbly KiNbKIiCTb NMOMUIOK AONYLWEHO B TeMax: «CBITNOBI aBMLLa», «MarHiTHe none», «di-
3MKa atoma Ta aToMHoro aapa. Pi3nyHi OCHOBM aTOMHOI EHEPreETUKI».,
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XiMig: YMiHHS 3aCTOCOBYBATU MaTeMaTWYHI MeTOAM AN PO3B’A3yBaHHS 3aBAaHb 3 XiMil,
BUKOHYBaTW AesKi 0buncneHHs. Hanbinbly KifnbKiCTb MOMUNOK AONYLLEHO B TEMax: «PO34MH
| NOrO KOMMOHEHTW: PO3YUHHMK, PO34YMHEHA pevoBMHa. KiNbKICHMI CKNad PO34MHy», «Po34un-
HW. CyMmiw rasie».

bionoriga: yMiHHA po3B’'A3yBaTW eNeMeHTapHi BNpaBuM 3 MONeKynapHoi bionorii wono
CTPYKTYpw BiNKiB; aHanisyBaTu i MOPIBHIOBATK CTPYKTYPHI piBHI opraHisaLii 6inkiB; 3acToco-
BYBATW 3HAHHSA 3 IHWNX NPUPOOHUYMX OUCLUUMIIIH; OUIHKOBATK pe3ynbTaTh, OTPMMaHI 3a po3-
paxyHKaMu, Ha OOCTOBIPHICTb; 3aCTOCOBYBATU 3HAHHA 015 CKJIa[laHHA Xap4yoBOro pawioHy
BIAMNOBIAHO A0 EHEPreTUYHNX BUTPAT OpraHiaMy, po3paxoByBaTh MOKA3HMKM XxapyyBaHHA 3a
TabnmusaMn; 3aCTOCOBYBATK 3HAHHS MPO CNOCObU XMBNEHHS TBapuH. Hanbinbluy KinbKiCTb
NOMWUIOK OONYLWEHO B TeEMax: «XIMIYHUI CKiag KNITUHW», «Cuctemm opranis: dnxaHHa. TpaH-
CNoOpT peyoBuH. BugineHHs», «<Cuctemu opraHis: OpraHiam gk cuctema. Onopa 1a pyx. ObMmiH
PEYOBMH Ta NEPETBOPEHHS EHEPTiT B OPraHi3Mi MOANHU. TpaBAeHHA», «[1poLecu XKUTTEQIANb-
HOCTI TBApUH».

[eorpadig: yMiHHA NpaKTUYHO BUKOPUCTOBYBATW TonorpadiyHi KapTy (BM3HaYeHHS Bif-
CTaHi 3a TonorpagivyHO KapTo, BU3HAYEHHS a3numyTa 3a TonorpadivHo KapToko, BM3Ha-
YEHHS BIOHOCHOT BUCOTM TOYKM 3a TonorpadiyHo KapToto). Hanbinblly KinbKiCTb MOMUIOK
[ONyLLEHO B TeMi «TonorpadivHi KapTu: YUTaHHS Ta NPakTUYHE BUKOPUCTaHHS Tonorpadiy-
HUX KapT»;

PO3pP0bNEHHSA CUCTEMM OLLIHKOBAHHA 34aTHOCTI YYHIB 3aCTOCOBYBATM OTPUMaHI 3HAHHSA
3 NPUPOOHUYO-MaTEMATUYHUX ONCUMNNIH 015 BUPILWEHHSA NPAKTUYHNX 3aBAaHb, a TAaKOX Bif-
CTEXEHHSA IHOMBIOYANbHUX TPAEKTOPIN PO3BUTKY YUHIB;

YyNpPOBaOKEHHS IHTEePaKTUBHUX TEXHOMOT I HaBYaHHS, MOCUIEHHS PO HAaBYaIbHOT -
ANbHOCTI B KOMaHAI; BUKOPUCTAHHSA LUMMPOBMX IHCTPYMEHTIB ANA AEMOHCTPALLIM, CUMYASLLIN
eKCnepuMeHTIB, nonynapusalis rypTkoBoi poboTn, akynbTaTuBIiB 49 NiABULLEHHSA PIBHS
3aLiKaBEHOCTI YUYHIB Y BUBYEHHI MPUPOAHNYO-MATEMATUYHNX AUCLUMNIIIH;

aKTUBHE BUKOPUCTAHHS B MPOUECI HaBYaHHA 3aBOaHb MDKMPEeOMETHOro MpakTu-
KO-OPIEHTOBAHOIO XapaKTepy; NIABULLEHHA CTATyCy MaTeMaTUKK B IHTErpaTMBHOMY Nigxomai
[0 peanisauii npupogHMYo-MaTemMaTnUUHol ocBiTK (STEM-0cCBITH);

3abe3neyeHHs pO3BUTKY BHYTPILIHbOI cUCTeMM 3abe3nedeHHss AKOCTI OCBITK Yepe3
peanisaLito BianoBigHOI cTpaTerii, CTBOPEHHS HEObXiAHWX pecypciB ANs opraHi3allii HaBYaH-
HS, IHKJTIO3MBHOMO OCBITHLOrO CepenoBullia, po3byaoBy NPO30POI CUCTEMU OLLIHKOBAHHS Yu-
HiB, MeJaroriyHMx npauiBHUKIB Ta AMPEKTOPa, 3abe3neveHHs MexaHi3MiB peanisalii akaae-
MIiYHOT 4OBPOYECHOCTI Ta Cy4YacHOI IHpOpPMaLLIMHOI CUCTEMW YNPaBAIHHS LLKOJOHO.

Ha opraHisauintHoMmy piBHi NoTpebyoTb BUPILLEHHS TaKi MUTaHHS:

akTvBHa cnisnpaua 3aknaais 3CO m. Kruesa Ta KMIBCbKOro YHIBEPCUTETY IMeHI bopuca
[piHYeHKa aK egnHoro 3BO KOMyHanbHOI BACHOCTI TepUTOpPIanbHOI rpoMagu Micta Kresa
ang:

NiABULLLEHHS SKOCTI MPAKTUYHOI NIAFOTOBKM CTYAEHTIB — MANbBYTHIX yUnTENIB;
OpraHisaLii ekcnepumeHTanbHMX MaraaH4ymkie Ha 6asi 3aknaais 3CO;

3a/lyUYeHHa NPOBIOHMX HAayKOBO-NedaroriyHux npauiBHWKIB 015 NpoBedeHHSA da-
KYNbTaTUBHUX 3aHATb, FOCTbOBMUX YPOKIB, ManCTep-Knacie, NPOdOpIEHTALIMHUX
3axofiB, TWXHIB nonynapusauii STEM-ocsiTy;

BMKOPUWCTAHHA MaTepiasbHO-TEXHIYHOI ba3n KMIBCbKOro yHiBEPCUTETY iMeHI bo-
puca IpiHYeHKa 019 NPOBeAEHHSA OKPEMMX YPOKIB Ta EKCKYPCIN.

15



16

BCTYIN

[prpogHMYO-MaTeMaTMyHa OCBITa Mae BiAirpaBatt BM3Ha4yaabHy pPoJib Y CUCTEMI OCBITH,
byTV nepefyMOBOK 3MillHEHHSA KOHKYPEHTO34aTHOCTI EKOHOMIKM, PO3BUTKY NIFOACHKOrO Ka-
niTany Ta iHHoBauin. [TpoTe pe3ynbTaTy MiXXHAPOAHOIO MOPIBHANBHOIO A0CAimXeHHs PISA,
B IKOMY YKpaiHCbKi 15-piuHi yyHI Bneple B3aamn y4acTb y 2018 poui, NpoaeMOHCTpyBaim
TPUBOXHI TEHAEHLUIT WOAO HU3bKUX HABYa/IbHUX AOCATHEHb 3 MPUPOLHUYO-MATEMATUUYHNX
npegmeTiB. 30Kpema, He gocsarm 6a30BOro piBHA 3 MaTeMaTMYHOI FPaMOTHOCTI 36 % Halumx
yUHiB (cepenHe no kpaiHax OECP — 23,9 %), 3 NnpMpoAgHMY0 HAyKOBOI rPaMoTHOCTI — 26,4 %
(cepenHe no kpaiHax OECP — 21 %). Ocobnuei npobaemMu Halli y4YHi MatoTb i3 3aCTOCYBaHHAM
3HaHb 019 BUPIWEHHSA MPaKTUYHWX | KOMAIEKCHWX 3aBOaHbE.

K CBIAYMTb OOCBIA PO3BMHEHMX KpaiH CBITY, NPUPOAHMYO-MaTeMaThYHa OCBITa € OC-
HOBOI O/19 PO3BUTKY CYCMiIbCTBA | B CMCTEMI 3arajibHOI CeEpPeaHbOI OCBITM MOCIgAE OAHE 3
NPOBIAHMX MiCLb, WO BM3HAYAETHCS T NPAKTUYHOK OPIEHTOBAHICTIO, MOXMBOCTAMWU O
KOMMETEHTHICHOIO PO3BUTKY JOANHW, PO3LWMPEHHSM YABAEHb MPO HAYKOBI METOAM MNi3HAH-
HA OiNCHOCTI. KpiM TOro, npupogHM4Yo-MaTemMaTiyHa OCBiTa € 3anopyKo (POPMyBaHHA 0CO-
BGMCTOCTI, a caMe PO3BMTKY BULLMX MPOLECIB 1T MUCNEHHSA: CydXKeHb, YMOBMBOLIB, MOPIBHSAHD,
Knacudikauin, LWo BpewTi-pellT BNAMBa€E Ha POPMYBaHHSA IHTENEKTY.

3anpoBagxeHa 3 2017 poky pedopMa 3aranbHOI cepeaHboi 0CBITM «HOBa yKpalHCbKa
LLIKOMa» BPax0OBYE L Npobnemy i NponoHye KOMMOETEHTHICHMI Niaxia, Wwo nepenbadvae He
TiNbKW 3000yTTS 3HAHb, @ 1 YMIHHS X 3aCTOCOBYBATW AN BUPIWIEHHS PI3HOMAHITHUX Npak-
TUYHMX 3aBOaHb Ta POPMYBaHHA BIAMNOBIAHOIO CTaBEHHS.

OQHMMM 3 KNTIOYOBMX KOMMETEHTHOCTEN BiANOBIAHO A0 [JepXaBHOro ctaHaapTy 6a3oBol

cepenHboi OCBITK € MaTeMaTMUYHaA KOMMNETEHTHICTb | KOMNETEHTHOCTI B ranysi NpupoaHMUNX
HayK:

«MaTeMaThyHa KOMMNETEHTHICTb nepenbayae 340aTHICTb PO3BMBATM | 3aCTOCOBYBATH
MaTeMaTMyHi 3HaHHS Ta METOAM ONS PO3B’A3aHHS WMPOKOro cnekTpa npobnem y NoBCAK-
OEHHOMY XUTTI; MOOENOBAHHA NMPOLECIB Ta CUTYaAL,IM i3 3aCTOCYBAHHAM MaTEMATUYHOIO ana-
paTy; YyCBIAOMIEHHS PO MaTeMaTUYHMX 3HaHb | BMiHb B 0COBUCTOMY Ta CyCMiNbHOMY XKUTTI
NOOUNHN;

8HauioHanbHM 3BIT 3a pe3ynbTaTaMn MKHAPOAHOro AOCNIAXEHHS aKoCTi ocBiTv PISA-2018 / kon. aBT.: M. Masopuyk
(ocH. aBTOp), T. BakyneHko, B. TepeuieHko, I buuko, K. LymoBa, C. Pakos, B. lopox Ta iH.; YKPaTHCbKMIA LLEHTP OLLiIHKOBAHHS
AKoCTi ocBiTU. Kunis: YLLIOAO, 2019. 439 c.

«KOMMETEHTHOCTI Yy ranysi NpupoaHMYMX HayK, TEXHIKL | TEXHONOTIN nepenbayatoTb
(hopMyBaHHA HAyKOBOrO CBITOrNA4Y; 30aTHICTb | FOTOBHICTb 3aCTOCOBYBaTW BIMNOBIAHWM
KOMMIEKC HAyKOBWMX 3HAHb | METOO0MOrIN AN NOACHEHHSA CBITY Npupoau; HabyTTs OocBiay
OOCAIAXEHHS Npupoan Ta OpPMyIOBaHHA AOKA30BUX BUCHOBKIB Ha OCHOBI OTPMMAHOI iH-
hopmauii; po3yMiHHA 3MiH, 3yMOBIEHWX JTIOACHKO OiSNIbHICTIO; BIANOBIAANbHICTb 3a HACNIA-
KW TaKol OigNbHOCTI»’.

Taki nigxo4am cnif BpaxoByBaTW | MPY HaBYaHHI YYHIB 3a YMHHMM [lepxXaBHUM CTaHOap-
TOM. A)Ke caMe BMIHHS PO3B’A3yBaTh NPaKTUKO-OPIEHTOBAHI 3aBAAHHA NiACKOKTbL CMPO-
MOXHICTb Y4YHIB YCRillHilEe BMPILLlYyBaTV NpobneMun B NoganbLLioOMy KUTTI.

OcCTaHHIM Yacom NpupoaHMYO-MaTeMaTUYHY OCBITY noB’a3ytoTb 3i STEM-ocsiTolo (Bif,
aHrm. science — NpuMpoaHuYi Hayku, technology — TexHonorii, engineering — iHXXeHepis, Npo-
EKTYBaAHHSA, An3anH, mathematics — matemMaTtumka). STEM-ocBiTa — Ue TpaHcaMCUMnAiHapHWI
nigxia A0 HaBYaHHSA, AKMIM Ba3yeTbCS Ha MPaKTMYHOMY 3aCTOCYBaHHI HAYKOBMX, MaTemMaTuy-
HUX, TEXHIYHNX Ta IHXXEHEPHMX 3HaHb 19 PO3B’A3aHHSA NPaKTUYHMX NPOBIEM peanbHOro CBi-
Ty, CTBOPHOHOUM 3B’A3KM MK LLIKOJIOK, TPOMaoto, npodecieto, rnobanbHO EKOHOMIKO, WO
CNPUSIE KOHKYPEHTO34aTHOCTI 0COBUCTOCTI B HOBIM KOHOMIL Ta POOUTb BUBYEHHS HAyKW,
TeXHIKW, iHXXeHepil Ta MaTeMaTuKK BiNbLU 3HAYYLLMM Ta KOHTEKCTHUM. 3rigHo 3 KoHuenuieto
PO3BUTKY NMPUPOAHMYO-MaTeMaTUYHOI ocBiTH (STEM-ocBiTK), cxBaneHoto y 2020 poui, npu-
pPOOHMYO-MaTeEMATUYHA OCBITA MA€E CTaTW KKOYOBMM HaNpPAMOM PO3BUTKY OCBITHbOI ranysi,
CK1a0BO AePXXaBHOT NOMNITUKN WOAO0 3MILHEHHS KOHKYPEHTO34aTHOCTI EKOHOMIKM Ta po3-
BUTKY NOACBKOro Kanitany, 04HUM 3 FONOBHUX YMHHWKIB IHHOBALLIMHOMO PO3BUTKY OCBITH, L0
BiANOBIJA€E 3anNMTaM Cy4YacHOl eKOHOMIKKM Ta noTpebam cycninbcTeall,

Pa30oMm i3 T1M, aHani3 peasibHOI OCBITAHCBHKOI MPAKTUKM CBIOYNTD, WO B rasy3i NnpupoaHu-
Y0-MaTeMaTUYHOI OCBITM HaABHI BaroMi npobnemu, cepen H1UX Hanbinbll 3HAYY LMK € TaKi:

3HMXEHHS PIBHS BMKNAAaHHA NpPUpPOOHMYO-MaTeEMATUYHUX MPeaMeTIB; HEBIAMOBIA-
HICTb 3MICTY NPUPOAHNYO-MATEMATUYHOI OCBITU BUMOram CbOroAeHHS;

BUKNAOAHHA NPeaMeTiB NpUpPoaHUYO-MaTEMATUYHOIMO CAPAMYBAHHA BUYUTENAMM iH-
LWOro axy,

HM3bKa AKICTb OKPEMUX NIAPYYHMKIB 3 MPUPOAHMYO-MaTEMATUYHMX MPEOMETIB; 3acTa-
pine MaTepiaNbHO-TEXHIYHE 3abe3nedeHHs NpodinbHMX KabiHETIB y 3aKknagax 3aranbHol ce-
penHbOol OCBITH;

BIOCYTHICTb BIANOBIAHMX YMOB Yy OKPEMMX 3akiafax oCBiTK Ang 3abesneyeHHs A0Npo-
(iNbHOT NIArOTOBKM Ta NPOMINIbHOr0 HaBYaHHA NMPUPOAHMYO-MaTEMATUYHNX NpeaMeTiB TowoM.

°HepxaBHUIN cTaHoapT 6as30BOi cepenHbol OCBITW, 3aTBepOXXeHWn nocTaHoBow KabiHeTy MiHicTpiB YKkpaiHu Bif
30.09.2020 N¢ 898. URL: https://www.kmu.gov.ua/npas/pro-deyaki-pitannya-derzhavnih-standartiv-povnoyi-zagalnoyi-
serednoyi-osviti-i300920-898.

10K oHLenuia po3BUTKY NPUPOOHUYO-MaTeMaTUUHOI ocBiTY (STEM-0CBITY), CXxBasieHa po3nopsamxeHHam KabiHeTy MiHi-
cTpiB YkpaiHu Big 05.08.2020 N2 960-p. URL: https://zakon.rada.gov.ua/laws/show/960-2020-%D1%80#Text
HKoHUenuis po3BUTKY NPUPOOHNYO-MaTEMATMYHOI OCBITU (STEM-0CBITH).
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Hn3bKKin piBEHb 3HAHb, WO NIATBEPOXKYETHCSA pe3ynbTaTamMy 30BHILLHbOI0 HE3aNEXHO-
ro ouiHtoBaHHA (3HO) 3a ocTaHHI POKM, HE [03BONASE BUMYCKHMKAM LWKiN obupatn npodecii,
NOB’A3aHi 3 NPUPOAHUYO-MaTEMATUUYHMMK HayKaMK. 3 iHWOro oKy, cnabka NonynspHiCTb Ta-
KX Npoecin He MOTMBYE AiTEN A0 HaBYaHHS MaTemMaTuKku, isnku, bionorii, reorpadii, ximii
y wkoni. OkpecneHi npobnemy cnoHyKatTb 3BEPHYTUCS A0 AOCNIAXKEHHS AKOCTI NPUPOAHM-
YO-MaTeEMATUYHOI OCBITU IK CUCTEMHOIO (HEHOMEHY, WO PO3rNaaaTb Y inocodCcbKoMy, CO-
LiaTbHOMY, EKOHOMIYHOMY, NefaroriyHomMy, NoNITUYHOMY, AeMorpadiyHoOMy Ta IHWKUX paKyp-
cax.

BignosigHO 00 3aKoHY YKpaiHu «[1po 0CBITY», SKICTb OCBITM — BIANOBIAHICTb pe3ybTaTiB
HaBYaHHSA BMMOram, BCTAHOB/IEHUM 3aKOHOAABCTBOM, BiAMNOBIAHMM CTaHOAPTOM OCBITK Ta/
abo 0OroBOPOM MPO HaJaHHSA OCBITHIX Nocayrt?. KpiM Toro, aKicTb — L& CYKYMHICTb XapakTe-
pnUcTUK 0b6’eKTa, WO HanexaTb A0 MOro 34aTHOCTI 3a40BONbHATM BCTAHOB/EHI Ta nepenba-
yyBaHi NnoTpebun!3, kKoMNNeKcHa xapakTepPMUCTUKA, 9Ka Bigobparkae aianasoH i piBeHb OCBITHIX
NOCAYT, WO HaJarTbCa CMCTEMOO OCBITM BIANOBIAHO A0 iHTepeciB ocobu, cycninbcTBa i aep-
KaButt,

AKICTb OCBITW PO3rNAAETLCA 9K baraToacnekTHe ABULLE: NMPOLLEC, CTaH Ta pe3ynbTaTt Ha-
BYa/IbHOI AIANIbHOCTI. KpiM TOro, AKICTb OCBITU € CYKYMHICTH XapaKTePUCTUK OCBITHbLOIO NMPo-
Liecy, 9Ki BM3Ha4aloTb CMCTEMHE (DOPMYBaHHS NPeaMETHMX Ta KJTHOUYOBUX KOMMETEHTHOCTEN
BIAMOBIAHO A0 LiNen HaBYaHHA Ta BMXOBAHHA B CepeaHin LWKomi. DeHOMEH AKOCTI OCBITK OXO-
MJIHOE PI3HI aCNeKTH AiFNbHOCTI 3aKNaay OCBITU: pe3ynbTaTh HaBYaIbHOI AiSIbHOCTI YYUHIB, Pi-
BEHb NPOMECINHOI NiArOTOBKM NegaroriyHmnx Kaapis, 34aTHICTb aAMiHICTpaLLT 3aKknaay OCBITH
3abe3nevyBaTy MOro MyHKLIOHYBAaHHA Ta PO3BUTOK, MaTepianbHO-TEXHIYHE 3abe3nedyeHHs
Towo. 3abe3neyeHHs GKOCTI MPUPOAHNYO-MATEMATUYHOT OCBITU MEBHOK MIPOK 3aNeXUTb
BIZl BM3HAYEHHSA 1T METH, WO CMIBBIAHOCUTbLCS 3 pe3ynbraramu.

YNpPOAOBX OCTaHHIX POKIB Y HaLLi KpalHi NPUAHATO HU3KY OOKYMEHTIB, CNPAMOBAHMX Ha
NOKpPaLLEHHSA MPMPOOHMYO-MATEMATUYHOI OCBITW B LLKONI, Cepen, HNX:

[epxaBHa LinboBa coljaNbHa nporpamMa nigBULLIEHHA SKOCTI WKINbHOI NpUPOOHU-
Yyo-MaTeMaTM4YHOI OCBITM Ha nepioa Ao 2015 poky (2011 pik)*s;

PekoMeHpauii Kpyrnoro ctony 3 npobnem npupoaHmMyYo-maTeMaTuyHoI OCBITK B YMO-
Bax peopMyBaHHSA yKpaiHCbKOI WwKonu (2018 pik)*e;

KoHuenuig po3BUTKY NpUpoaHMY0-MaTeMaTnYHoI ocBiTK (STEM-ocBiTW), WO basy-
eTbCs Ha Pesontouii feHepanbHoi Acambnel OOH «[epeTBOpPEHHS HaLWOro CBiTy: MNopsagok

123akoH Ykpainn «Mpo oceiTy». URL: https://zakon.rada.gov.ua/laws/show/2145-19.

BCraHpapt AOCTY ISO 9000:2007. URL: https://dnaop.com/html/32617/doc-%D0%94%D0%A1%D0%A2%D0%A3_
1SO_9000_2007.

MEHUMKNoONenis oceiTu / ron. pen. Bacunb Kpemensb. K. : KOpiHkom IHTep, 2008.

[lep>xaBHa LiNboBa colia/ibHa NporpamMa niaBULLEHHS AKOCTI WKINbHOT MPUPOAHMYO0-MaTeEMATMYHOI OCBITU Ha nepiof,
00 2015 poky, 3aTBepAeHa noctaHoBoto KabiHeTy MiHicTpiB Ykpainm Big 13.04.2011 N2 561. http://zakon4.rada.gov.ua/
laws/show/561-2011-%D0%BF.

¥PekoMeHpauii Kpyrnoro ctony 3 npobnem npupogHmMyo-mMaTeMaTyHO! OCBITU B yMOBax pedopMyBaHHA yKpaiHCbKOT
wronn. URL: http://naps.gov.ua/ua/press/announcements/1457.

OEeHHWUI y cchepi cTanoro po3sBuTKY Ha nepiod Ao 2030 poky» (2015 pik), 3BiTi EBponencobKo-
ro MapnameHTy «3aoxo4yeHHs gocnigxeHb STEM ana puHky npaui» (2015 pik), IHYXOHCbBKIN
neknapadii «OcsitTa 2030» BcecBiTHbOro ocBiTHbOro opymy nig erigoto KOHECKO (2015
PiK), AKa BM3Ha4Yae STEM-0CBITY K/IKOYOBOI CTpaTerietd JOCATHEHHS Lifer cTanoro po3suT-
Ky, NPOrpaMHOMy AOKYMeEHTI MixkHapoaHoro 6topo 3 nutaHb ocBiTK KOHECKO «[docnig)eHHs
STEM-komneTeHTHOCTeM ana XXI ctonitta» (2019 pik)*7;

KoHuenuia peanisauil AepxaBHOI NOAITUKN Yy cdepi pedhopMyBaHHA 3arasabHoOI cepea-
HbOI OCBITW Ha nepioa Ao 2029 poky «HoBa yKpaiHcbKa wkona» (2016 pik)*e ;

KoHuenuis po3BUTKY LMGMPOBOI EKOHOMIKKM Ta cycninbcTBa YKpaiHu Ha 2018-2020
poku (2018 pik)*?;

oronouweHHs 2020/2021 HaBYaslbHOrO poKy POKOM MateMaTWYHOI OCBITK B YKpaiHi®;

MnaH 3axonis woao peanizauil KOHUENUIT po3BUTKY MPUPOAHNYO-MaTEMATNYHOT OCBITH
(STEM-ocBiTK) 0o 2027 poky (2021 pik) ?*; 3axoam OXONaTb Taki HanpaMu:

+  po3pobneHHs HoBoro 3micty STEM-ocBiTM ona 3000yBadviB 3arasbHOI CepeaHbol

(OepykaBHi CTaHOAPTW, TUMOBI OCBITHI Ta HaBYaIbHI NpPorpaMu NpeameTiB Ta iHTe-
rPOBaHMX KYPCiB, KypcCiB 3a BMOOPOM) Ta No3aLlKiNnbHOI (HaBYaibHi Mporpamm rypT-
KiB, CEKLIM Ta iHWNX TBOpYMX 0b’€aHaHb) OCBITW; OHOBNEHHS CTaHOAPTIB BULLOI
OCBITM ranyasi 3HaHb «OcBiTa/llegarorika» 3 NMTaHb BUKOPWUCTAHHSA HOBITHIX ne-
JaroriyHmMx nigxonis A0 BMKNAAaHHS Ta OLIHKOBAHHS, MPaKTUKM MiXKNPEOMETHOrO
HaBYaHHS, METOAIB Ta 3ac0obiB HaBYAHHS, WO CAPUAOTb PO3BUTKY AOCAIAHNLIbKNX
Ta BUHAXIOAHULUBKNX KOMNETEHTHOCTEN;

« OpraHisauis 3axofiB (KoOHMepPEHLN, cemMiHapiB, KOHKYPCIB, oniMniad, NiTHIX WKin Ta
iH.) 3 NUTaHb BUKOPUCTAHHA HOBITHIX MeToanK STEM-0CBITK AN NefaroriyHmnx i Ha-
YKOBO-MeaaroriyHmnx npaLiBHKKIB, 3400yBaviB OCBITY;

«  NigBULEHHS KBanidikaLil negaroriyHnx i HayKoBO-NeaaroriyHmx npaLiBHMKIB 3 Nn-
TaHb BUKOPUCTAHHA HOBITHIX MeToanK STEM-ocBITY;

« CTBOpPEHHS 3aknafiB cnewuiani3oBaHOl OCBITU HAyKOBOrO CMPSIMyBaHHSA, HOBMX
STEM-ueHTpiB Ta STEM-nabopatopii, rypTKiB | CeKLi 3aknafiB no3alKiibHOI
OCBITU, PO3LIMPEHHS HANPAMIB IXHbOI AIANbHOCTI, OCHALLEHHS obnagHaHHAM Npu-
POOHMYO0-MaTEMATUYHINX KabIHETIB Y 3aK1agax OCBITH.

YKoHUEeNLia po3BUTKY NPUPOAHUYO-MaTeMaTyHoi ocBiTK (STEM-ocBiTK).

8KoHuenuia peanisalii gepxaBHOT NONITUKK ¥ cdepi pehopMyBaHHSA 3arasbHOI cepeaHboi OCBITK Ha nepioa Ao 2029
poKy «HoBa ykpaiHCcbKa WKona», CxBaneHa po3nopaaxeHHam KabiHeTy MiHicTpiB Ykpaitm Big 14.12.2016 N2 988-p. URL:
https://zakon.rada.gov.ua/laws/show/988-2016-p#Text.

YKoHuenuisa po3BUTKY UMMPOBOI EKOHOMIKM Ta cycninbcTBa YkpaiHn Ha 2018-2020 poku, cxBafieHa po3MnopsaXKEeHHAM
KabiHeTy MiHicTpiB Ykpainu Big 17.01.2018 N2 67-p. URL: https://zakon.rada.gov.ua/laws/show/67-2018-%D1%80.
2%¥ka3s MpesungeHTa Ykpainum Big 30.01.2020 N2 31/2020 «[Mpo oronoweHHa 2020/2021 HaBYanbHOro poky Pokom maTte-
MaTK4YHOT ocBiTK B YKpaiHi». URL: https://zakon.rada.gov.ua/laws/show/31/2020#Text.

2MnaH 3axofiB Woao peanisauii KoHuenuii po3BUTKY NpupoaHuYo-maTeMaTuyHol ocsitn (STEM-ocBiTh) no 2027 poky,
3aTBepPOXeHUN posnopaaxeHHsM KabiHeTy MiHicTpis YkpaiHu Big 13.01.2021 N2 131-p. URL: https://zakon.rada.gov.uay
laws/show/131-2021-p#Text.
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Monpun HaBeAEeHI AOKYMEHTM, SKi BNPOBaAXKYOTbCS abo SKi BXXe peanisoBaHO B OCBITHbO-
My NMPOLECI, MIMTaHHA SKOCTI NPUPOAHUYO-MATEMATUYHOI NIAFOTOBKM YYHIB WK 3a1MWAETb-
Cs BKpan akTyanbHUM, OcobnmBoi 3HauyLLOCTI OKpecneHa npobnema HabyBae Ang 3aknapnis
0CBITM MicTa Knesa, AKi 3a3BUYail CAyryroTb NEBHUM OPIEHTUPOM (DYHKLIIOHYBAHHSA Ta po3-
BUTKY CUCTEMM OCBITM ONS IHWKX PErioHiB KpaiHK. PasoMm 3 TuM, gK cBigYaTb nonepenHi pe-
3yNbTaTh OLIHKOBAHHS AKOCTI OCBITWM, CTOMYHI 3aKnam 3aranbHoi CepedHboi OCBITM MatoTb
NeBHIi NpobnemMuy B KOHTEKCTI NPUPOAHMYO-MaTeMaTHUYHOT NiArOTOBKM YYHIB.

Hacamnepen 3as3HaysMo, WO BIANOBIAHO A0 CTAaTUCTUYHUX OaHWUX OCHOBHOI cecli

3HO y M. Knesi 3a 2021 pik??, y4Hi No-pisHOMy 0bupanu aucumnnidm ang npoxoaxxeHHs 3HO.
Tak, 81,0 % BMNYCKHMKIB WKiN 06paB matemMaTuky (Le HanBULLXIM NOKa3HUK cepen 24 obnac-
Tel Ta M. Kuesa), nuwe 3,7 % — xiMito. [TOpPIBHAHO 3 IHWKMMK 061acTAMU HEQOCTATHBO MOMy-
napHuMm bynu reorpadia (21 Micue) Ta bionorisa (24 micue).

Ak ceigyaTtb pesynsratt 3HO B M. Kuresi (amB. Tabn. 1), 6banu ocHosHOI cecii 3HO cTaHoB-
natb Big 144,0 3 matemaTukn o 148,9 3 bionorii. CepenHi OLiHKM AepXXaBHOI NigCcyMKOBOI
atecTauii (OMA) — Big 6,0 3 MaTemaTnkn ao 7,5 3 6ionorii, Wwo BigHOCUTLCSA A0 CEPEAHbOro Ta
[OCTaTHbOMO PiBHIB 3aCBOEHHS HABYa/IbHOO MaTepiany Ta BMIHHS onepyBaTu HUM?S.

Tabnuysa 1
Pesynbratn 3HO Ta AMA B M. Kunesi, 2021 p.
Pe3ynbtatn 3HO
Mpeomet TbKi Cepeans
KiNbKiCTb TR ) oujiHka OMNA
3apeecTpoBaHUX, . . cepepHin 6an
. nopir, oci6
ocib
MaTemaTnKka 27 334 17 904 144,0 6,0
dismnka 2935 2125 146,8 6,9
Ximisa 1258 911 145,0 6,6
Bionoris 8470 6042 148,9 7,5
feorpadis 13759 9406 145,1 7,0

AHani3 po3nofiny pesynbTaTiB YYaCHWUKIB 30BHIWHLOMO HE3afIeXXHOro OLUIHIOBAHHSA
B M. Knesi3a 2021 pik?* (amB. Tabn. 2) ceigunTsb, o 23,8 % y4HIB He CKNanu TecTiB 3 MaTeMa-
TnKnK, 8,6 % — 3 xiMmii. 180-200 banis oTpumanu 3 reorpadii nuwe 10,5% 3000yBadviB oCcBiTH, 3
mMaTteMaTuku —11,3%. Kpim Toro, MeHwwe Hix Ha 160 6anis cknanun 3HO 3 matematunkm 74,8 %
Y4HiB, 3 reorpadii — 69,8 %, 3 ¢isnku — 65,8 %, 3 ximii — 69,5 % , 3 bionorii — 64,0 %.

220penData. CtatucTuyHi gaHi ocHoBHoiI cecii 3HO. URL: https://zno.testportal.com.ua/opendata.

23Hakas MiHicTepcTBa OCBITM | HaykM YkpaiHu, Akagemii negaroriyHmx Hayk Ykpainu Big 04.09.2000 Ne 428/48 «[po 3a-
npoBagKeHHs 12-6anbHOI WKaau OUiHIOBaHHA HaBYa/lbHMX OOCATHEHb YUHIB Y CUCTEMI 3arasbHOi CepenHboi OCBITW».
URL: https://zakon.rada.gov.ua/rada/show/v0428290-00.

2. 0penData. CtaTncTmyHi gaHi ocHosHoi cecii 3HO. URL: https://zno.testportal.com.ua/opendata.

Tabnuys 2
PesynbtraTtn yuyacHukis 3HO B M. Kuesi, 2021 p.

Npeamet He ) [100'—120] (120'—140] (140'—160] (160‘—180] (180'—200]

cknanu, % 6anis, % 6anis, % 6anis, % 6anis, % 6anis, %
MaTtemaTtuka 23,8 19,9 15,1 16,0 13,9 11,3
disnka 4,7 18,3 22,5 20,2 18,9 15,3
Ximis 8,6 22,6 19,4 18,9 16,3 14,2
Bionoria 1,9 151 231 23,9 20,7 15,3
feorpadgis 4,2 18,5 22,7 24,4 19,7 10,5

OTxe, peanii CbOrogeHHsa OKPeCTb NPobaemMy Ha ABOX PiBHAX. 3 ogHOro boky, BTpa-
Ta NONyNSPHOCTI i3MKO-MaTEMATUYHNX, HAYKOBO-TEXHIYHNX, IHXXEHEPHUX Npodecin Biabu-
BAETbCA y CcnabKin 3aLiKaBAeHOCTI BUBYEHHAM BiAMNOBIAHMX AUCLUMNAIH Y WKOAI. 3 iHLWOro
— CyYaCHUM PUMHOK MpaLi 3 KOXXHUM POKOM MPOMOHYE BCE Difiblle KOHKYPEHTOCMPOMOXHMNX
BaKaHcin, ane cnabka npMpoaHMyYo-maTeMaTnyHa NiAroToBKa Moao4i yCKnaaHoe Biabip KaH-
ONAATIB Ha HasaABHI poboui Micus.

Y 2018 poui YKkpaiHa Bneplle B3s/1a y4acTb Y MKHAPOAHOMY OOCAIAXEHHI AKOCTI OCBI-
T PISA (Programme for International Student Assessment), ake koopanHye OpraHisadis 3
eKOHOMIYHOro cniBpobiTHMLUTBA Ta po3BUTKY (OECP). PISA He nepeBipsie, UM 3aCBOINN YYHI
3MICT OCBITHbOI MPOrpamu, a OLLIHKOE, HACKINbKM YYHI 34aTHI BUKOPUCTOBYBATW 3000y Ti 3HAH-
HA, YMIHHA 1 HABWMYKM B peanibHOMY XUTTI. BU3HauaeTbCs, HACKINbKW YYHI BOOAIIOTb TPbOMaA
K/TFOYOBUMM KOMMNETEHTHOCTAMM (TPAMOTHOCTAMM): YMTaLbKOI, MAaTEMATUYHOK Ta MPUPOA-
HUYO-HayKOBO. [OCNiAXeHHS BUABMIO NpobnemMmn 3 mateMaTUUYHOK Ta NMPUPOAHMYO-HAY-
KOBOI FPaMOTHICTIO YKpaiHCbKMX LWKONapiB. Tak, cepedHin ban i3 mateMaTuKyM CTaHOBUTH
453,12, 3 NpMpoaHMYO-HayKOBMX ancumnnin — 468,99. [1na kpaiH OECP cepepnHin 6an 3 Ma-
TemMatukn — 492,03, 3 NpupoaHNY0-HayKoBUX ancunniid — 490,78. KpimM TOro BCTaHOB/EHO:

y DiNbWOCTI KpalH HEMAE 3HAYHMX BIAMIHHOCTEN MiX pe3ynbTaTaMu YUHIB Y Pi3HUX
npeoMeTHMUX rany3sax, HaToMICTb B YKpalHi 0cO6MBO MOMITHI BiAHOCHO HWU3bKi pe3ynbTatu
YYHIB i3 MaTemMaTuKWy;

Tinbkn 64,0 % yKpalHCbkux 15-piyHnx nigniTkie  gocsrnym  6a3oBoro  pis-
HA COPMOBAHOCTI MaTeMaTU4YHOI rpPamMoTHOCTI, 73,6 % — NpUpPOOHMUYO-HAYKOBOI?®.

2SHalioHanbHWI 3BIT 3a pe3ynbTataMu MixKHapoAHOr0 AOCIAXKEHHSA AKOCTI ocBiTN PISA-2018.
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HaBedeHi YUHHUKU CNOHYKAIOTb HAYKOBY CNiJIbHOTY 00 NneBHOi MOOepHi3auyii Ta OHOBJ/IeHHS

npupoOHU4O-MATeMATUYHOI niOroToBKU y WKOJ/i BiOnoBiOHO 00 npoBiOHuUX idell KoHuenyii

«HoBa ykpaiHCcbka wkona», sKa ceped KJKYOBUX KOMNneTeHTHocTell, HeobXiOHux 0
yCcniwHoOI camopeanizayii B CycninibCTBi, BUSHAYAE MATEeMATUYHY KOMNETEHTHICTb, A TAKOM(
KOMNETEeHTHICTb y rasy3i npupoOHU4UX HAYK, TeXHIKU TA TeXHOJ0ril?®.

MeTa pocnip)XeHHs — AiarHOCTyBaTM 34aTHICTb yYHIB M. KMEBa 3aCTOCOBYBATU OTPUMaHI
00 9 Knacy BKJIHOYHO 3HAHHA 3 MaTeMaTuKu, isuku, ximii, bionorii Ta reorpadii ana supi-
LUEHHSA MPaKTUYHKMX 3aBAaHb, NpOaHanizyBaTh YAHHUKN, WO BANMBAOTb HA SKICTb MPUPOOHMU-
Y0o-MaTEMATUYHOI OCBITH, | PO3POOUTY pekomeHdaLil Wwoao i1 NigBULWEHHS ONS PI3HMX yyac-
HWKIB OCBITHbOIO MPOLLECY.

3aBpaHHA:

B13HAUMTK, HACKINbKIM 3HAHHS, YMIHHA 1 HABWYKKM, 3000y Ti YUHAMM NI Yac BUBUYEHHS
MaTteMaTuku, isnku, bionorii, xiMil Ta reorpadii, 3abe3neuytoTb IXHIO FOTOBHICTb A0 MOBHO-
LLIHHOIO YXUTTHA B Cy4aCHOMY CYyCnifIbCTBI.

IAeHTUdIKYBATU YMHHUKM, LLLO MOXYTb BNAMBATN HA 3aCBOEHHS YYHAMM 3HAHb 3 Npea-
MEeTiB NPUPOAHNYO-MATEMATUYHOMO LIMKITY.

3’AcyBaTy BNAMB 3aNpPOBaAXEHNX KaPaHTUHHNX 0BMeXeHb, AMCTaHUIMHOIO HaBYaHHS
Ha AKICTb MPUPOAHMYO-MaTEMATUUYHOT OCBITU SIK 3aNOPYKMN BUPILLEHHS XUTTEBUX | Npodecin-
HUX Npobnem.

Po3pobuTn pekoMeHaaLil LWoa0 NOKPaLLEHHSA SKOCTI MPUPOAHNYO-MAaTEMATUYHOI OCBI-
TW YYHIB Ta MIHIMI3aLil HEraTUBHOIO BNANBY OMCTAHLIMHOIO HaBYaHHS Ha OCBITHIN NpoLEC.

3a3HaunMo, WO B AOCNIAXEHHI HE CTaBMNack MeTa BUABUTM, HACKIIbKW Y4YHI 3aCBOINM BU-
HATKOBO 3MICT LWKIIbHOT NPOrpaMu, a BUSBNANACH IXHS 30aTHICTb BUKOPMCTOBYBaTKN 3006yTi B
LUKOMI 3HAHHSA, YMIHHS M HABUYKM 015 NOO0NAaHHA peanbHUX XXUTTEBMX TPYOHOLLIB Ta BUKIN-
KiB. Taka 30aTHICTb NOMArae B YiTKOMY PO3YMiHHI Ta YCBIAOMMEHHI PO NpUpPOAHMYO-MaTe-
MaTUYHMX 3HAHb Yy Cy4acHOMY CBITi, yMIHHI MOSICHIOBATM NPUPOAHI Ta HAyKOBI ABMLLLA, POOUTHK
0b6rpyHTOBAHI BUCHOBKM MPO HUX, PO3YMITIW BMIMB HAYKW | HOBITHIX TEXHOIOT I Ha NOKpaLLeH-
HS MaTepiasbHOTO, IHTeNEeKTYaNbHOro Ta KybTypPHOro cepenoBulLLa.

Y ubOMy acnekTi MeToOoNoris AOCAIAXEHHS NePeryKyeTbCa 3 METOA0OMNE MIXKHAPO-
HOrO OOCNIOYEHHSA AKOCTI 0CBITK PISA. 30Kpema, 3Ha4YHy yBary B OOCNIOXKEHHI NPUOINAETLCA
BMBUYEHHIO YMHHUKIB, SKi BMNAMBAKTb Ha YCNillHEe HaBYaHHA y4YHIB?’ . OpieHTMPOM ANS A0CHi-
IXKEHHA TaKOX BUCTYNatOTb HAYKOBI pe3y/bTaTu, OTPMMaHi aHaliTUYHUM LeHTpoM «OCBITA-
HaniTuka» KNiBCbKOro yHiBepcuTeTy iMeHi bopuca MpiHueHka?® . BoHn cBigyath npo notpe-
by ocBiTK YKpaiHu B pedopMi «HoBa yKpaiHCbKa LWKoNa», roJ0BHa MeTa KOl — NepenTn Big,

2°HoBa ykpaiHcbKa WKona: nopagHuk ong Buntens / 3a sar. pea. H. M. bibik. Kuis: Jlitepa JITA, 2018. 160 c.

27 HauioHanbHWI 3BIT 3a pe3ynbTaTaMmn MiXKHAPOAHOro AOCHIAXEHHS AKOCTi ocBiTWM PISA-2018.

28§ OpraHisalis OCBITHbOI0 MPOoLECy B WKoNax YKpaiHM B yMOBaX KapaHTUHY: aHaniTuuHa 3anucka / J1. lpuHesny, J1. Inbiy,
H..-Mopse, B. MpowkiH, I. lWemenunHeup, K. JInHboB, I. Pin. Knis: KuiBcbkuit yHiBepcuTeT imeHi Bopuca MpiHueHka, 2020. 76 c.

LWKONW, e Aat0Tb ULLIE 3HAHHSA, A0 LWKOAM KOMAOETEHTHOCTEN, NOTPIOHNX ANA XnTTa y XXI
CTONITTI 2%

PecnoHoeHTamu gocnigyeHHs bynm 15-pidHi yuHi, agxxe B 6iNbWOCTI KpaiH came B LbOMY
BiLlLl YYHI 3aKiHYYHOTb OCHOBHY LLKOY, NOCTat0Tb Neped BubopoM npodecii Ta 3arasom Mam-
Oy THBOrO XXUTTEBOIO LLNAXY.

KapaHTUHHI 0OMeXeHHs He 003BONNTM NPOBECTM OOCNIAXEHHSA Y WKoNax Micta Krnesa
ynponosx 2020/2021 HaBYaNbHOro POKY.

Y pocnigxeHHi, wo sigbynoca 29 sepecHa 2021 poky BiAnNoBiAHO A0 Hakasly [enapTta-
MeHTY ocBiTU | Haykn KMIA Big 02.07.2021 N2 10-7, B3anu yyactb 3 135 y4yHiB 10-x knacis
(y NoAanblwoMy — yuHi), aKi npeactaBnsnmn 292 s3aknaamn 3CO. IM 6yno 3anponoHoBaHoO BUKO-
HaTW 3aBOaHHA 3a 9-1 knac. OKpIM BUABNEHHSA 30aTHOCTI YYHIB 3aCTOCOBYBATW 3HAHHA ANA
BUPILLEHHA NPaKTUKO-OPIEHTOBAHMX NPObAeEM, BaXIMBO OyN0O TaKOX OLIHUTU PIBEHb IXHIX
«3aULKOBMX 3HAHb» AK YaCTUHM HaBYa/IbHOro MaTepiany, Wo 3aaMWaeTbCa B naM’aTi nicns
BMBYEHHA HABYAIbHOI AVCLUMAIHW | € 4OCTATHbOK A5 MO4AbLIOro HaBYaHHS.

KpiM TOro, B pamKax AOCNIAXXEHHA ONMTAHO LLLe OBi KaTeropii pecnoHaeHTIB: 976 yunTtenis
mMaTteMaTuku, dismku, xiMmii, bionorii Ta reorpadii 3aknafiB 3arafbHoOI cepeaHboi OCBITH, AKI
BUKNaganv oucunniiHm B 9-my knaci (y noganswomy — Bunteni), Ta 195 kepiBHMKIB 3aKknaaiB
3aranbHoOI cepeaHboi 0CBITK (y noganswomy — aupekTopu). na uboro po3pobaeHo aHKeTu
019 TPbOX KaTeropin pecnoHAeHTIB.

AHKeTa 0719 YYHIB MiCTKMa 3anuTaHHA, NoB’a3aHi 3 PO3YMIHHAM BaromMocTi NPUPOAHMN-
4o-MaTEMATUYHUX OMCLUMMINIH ANA BUPILEHHS XXUTTEBMX Npobnem, a TakoX HAagBHUMU YMO-
BaMW B LUKONI WOAO BMBUYEHHS LIMX OUCLMMNIH, Y TOMY YACAI NPpY AUCTAHUIMHOMY HaBYaHHI
(JopaTtok A)

AHKeTa Ona BUMTENIB CKnaganacs 3 Tpbox 3MicToBux 6/10kiB. MNepwnin 610K MiCTUB 3anu-
TaHHS, WO PO3KPMBAKOTb CTATUCTUYHUN NOPTPET yunTens (3aranbHi AaHi Npo pecnoHOeHTa),
3anuTaHHSa y apyromy bnoui oxonntoBanav npobnemMuy HaBYaHHS NPUPOAHMYO-MaTEMATUUYHMX
aUCUMnNiH. TpeTin 6noK MICTUB 3anNnUTaHHS, NOB’A3aHi 3 BUBYEHHAM NPUPOAHMY0-MaTeMaTy-
HUX OMCUMNIH B YMOBax AUCTaHLIMHOro HaB4YaHHa (Jogatok b).

B aHKeTi 419 OMPEKTOPIB 3annTaHHa CTOCYBa/IUCS BM3HAYEHHSA peasibHOro CTaHy npu-
POAHMYO-MaTEMATUYHOI OCBITY, NPOBNEM, MOXTMBOCTEN Ta NnepcnekTus i po3BuTKY (Joaa-
ToK B).

DaxiBUsaMM YKPAIHCbKOrO LLEHTPY OLIHFOBAHHS SSIKOCTI OCBITU pOo3p0b1eH0 TECTOBI 3aBAaH-
HA 019 YYHIB 3 MaTeMaTuKK, isnku, xiMmii, bionorii Ta reorpadii, Cxoxi Ha 3aBAaHHA MiXKHa-
POAHOrO OOCNIOYXEHHNA SKOCTI OCBITM PISA, a TakOoX MIArOTOBAEHO IHTErPOBaHI 3aBAAHHA 3
umx gucumnnid (JopaTtok IN).

I'puHeBuny J1. Mepenmosa // AHapeac LUnenxep. Hankpalwmni knac y CBiTi: 9K CTBOPUTM OCBITHIO cnucTemy 21-ro cToniTTs
/ MNMepeknana 3 aHrn. laHHa Jlenis. JlbgiB: JliTtonunc, 2018. 296 c.
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Yci aHKeTW | TECTOBI 3aBAAHHA CTBOPEHO B €1EKTPOHHOMY BUTASAL

Y 3BITi 3a pe3ynbratammn OOCAIAXEHHS HaBeaeHO iHopMaLito Npo BMBIpKY Ta OCHOBHMIA
OOCNIOAHWLBKMIA HCTPYMEHTapin, NpeacTaBieHo y3arajbHeHl pe3ynbTaTv OOCNIOXKEHHS, a
TaKOX Pe3ynbTaTh BUKOHAHHS TECTIB 3 MateMaTuku, isnku, xiMmii, bionorii, reorpadii, y T. 4.
3 IHTErpoBaHMMM 3aBAAHHSAMM | HAJAHO peKoMeHaalll Woa0 NOKPALLEHHS SKOCTI NPUPOAHM-
YO-MaTeEMATUYHOI OCBITM YYHIB Ta MIHIMI3aLil HEraTUBHOIO BNANBY OMCTAHLIMHOIO HaBYaHHS
Ha OCBITHIM Npouec. Bucnosnoemo Baa4HiCcTb cniBpobiTHkam YLIOAO, po3pobHukam TecTo-
BMX 3aBaHb, AKI TAaKOX OONYUUINCh A0 aHaNi3y ofep>KaHnX B X041 AOCTIAXEHHS OaHUX: Te-
TsHI BakyneHko, CiTnaHi HosikoBin, Jlapuci KpeMmiHcbkin, JTiniani 3axapindyeHko, Onekcangpy
Ko3sneHnky, lannHi Kapntok. JaKyeEMO 3a KOPUCHI nopaan peueH3eHTaM AOCAIAXKEHHSA Ta IpuHi
dinoHeHko, Bagumy MaBpoHcbkomy 1 OneHi Onekciok.

[locnigyxeHHs peanisoBaHo aHANITUYHMM LUeHTpPoM «OcBiTAHaNi TUKa» (@Hani3 pesynbra-
TiB gOCNiAXeHHs) y cniBnpadi 3 [lenaptameHToM ocBiTH i Haykn KMIA, KHIM «OcBiTHA areHuis
MicTa Kneea» (opraHisalis Ta NpoBeAeHHS OOCTIOXKEHHS, B TOMY YMCNi OBrpyHTYBaHHA Ta
BM3HaYEHHS BMOIPKM y4acHMKIB) Ta YKPAIHCbKMM LEHTPOM OLiHIOBAHHS AKOCTI OCBITU (po3-
pobneHHs TecToBMX 3aBAaHb) 3a NIATPUMKM MixkHapogHoro oHAay «BigpoaxeHHs» Ta lMo-
conbcTBa WBeLii B YkpaiHi.

BUBIPKA TA IHCTPYMEHTAPIN
OOCNIAXEHHA

O6rpyHTYBaHHA BUBIpKK ponqa npoBeneHHS AOCiAXKeHHS «HAKicTb npu-
poAHMYO-MaTEMATUUHOI OCBITU YUHIB WKin Micta Kuepa»

BubipkoBa cykynHicTb — y4Hi 10-X KNnaciB 3aknaais 3arasbHOI cepeaHbOol OCBITM MicTa
KneBa neHHoI hopMu HaBYaHHS. OcHOBa BMbOIpKK — 3aK1aam 3aranbHoi cepeaHboi OCBITH KO-
MYHanbHOI (DOPMK BNACHOCTI.

Y pocnigykeHHi He bpanu yyacTb Y4Hi, SKi HaBYalOTbCA Yy BEYIpHIX 3aKnagax 3arafbHol
cepeaHbOl OCBITUY, CneLlianbHUX WKOMax, HaBYanbHO-peabiniTauinHKMX LeHTpax, CaHaTOPHMUX
LKOMax, WKonax colianbHol peabiniTauil, (puBaTHUX 3aKnagax oOCBITW.

Mpwn nobynosi BUbipKK HeObXigHO ByNo NPONOPLINHO penpe3eHTyBaTh y4HiB 10-x Knacis.
3a 0aHMMK panoHHKMX ynpaBiHb OCBITU M. Kneea, ctaHom Ha 2020 piK y 3aknanax 3arajibHol
cepenHbOl OCBITN KOMYHaNbHOI (POPMK BNacHOCTI HaBYanocs 23 545 yyHiB 9-x Knacis.

CTtaHoM Ha BepeceHb 2021 poKy B 3aKjagax 3arajbHol cepeaHbOoi OCBITU KOMYHaNbHOI
thopMum BnacHocCTi HaBvanocsa 16 710 yyHiB 10-x Knacis, Wo cTaHoBUTb 71 % Bif, KiNbKOCTI
yuHiB 9-x knacis y 2020 poui. Y 4OCNIAXEHHI PO3MNAHYTO pe3ynbTaTi YUHIB, AKI NPOA0BX MM
HaB4yaHHA B 10-My Kfaci B TUX CaMmX LWKONAX, y AKUX HaBYaIMCsa B noNepeaHboMy KNaci.

Y Tabn. 1.1 HaBeoeHOo po3MnoAin KiNbKOCTI YYHIB 3a TMNamMm 3aknais 3araibHol cepeaHbol
OCBITW.

Tabnuysa 1.1

Posnogin KinbKOCTi yuHiB 3a TMNaMu 3aKnapfiB 3arajibHOI cepenHboi OCBITH

. , . YacTKa Bifg 3aranbHoi . . .
. . KinbkicTb yuHiB 10-x . . . KinbKiCcTb pecnoHAeHTIB,
Tun 3aknapgiB oCBITU . KinbKoCTi y4HiB 10-x .
KnaciB g BKJIHOUEHUX 0,0 BUGIpKU
Knacis, %
liMHasil / nivet / 10 907 65,3 2285
cneuianizoBaHi WKOAn
CepepHi wkonn /
HaBYa/IbHO-BUXOBHI 5803 34,7 1215
KoMnnekcu
Ycboro 16710 100 3500

Y Tabn. 1.2 HaBeAeHO pPO3MOAiN KiNbKOCTI YYHIB 3a panoHamMu M. KneBa, Ae po3TalloBaHo
3aKnaan OCBITH, B SKMX BOHW HABYarOTbCH.
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Tabnuysa 1.2

Po3nopin KinbKocTi yuHiB 3a panoHamn M. Kueea

Posnogin kinbkocTi yuHiB 3a npocinamu 10-x knacis

Tabnuysa 1.4

. .. KinbkKicTb
. . YacTka Big, 3aranbHoi .
. . KinbKicTb yuHiB 10-x . . . PEecCnoHAeHTIB,
Mpodinb 10-x knacis . KIJIbKOCTI YYHIB
Knacis : BKJIOUEHUX A0
10-x knacis, % .
BUGIpKK
CycninbHO-ryMaHiTapHui 1870 11.2 392
dinonoriyHmn 7441 445 1559
MpupoAHNYO-MaTEMATUUYHWNM 3526 21.1 739
TexHONoriYHNM 786 4.7 165
XYO0XKHbO-eCTeTUUHWNM 45 0.3 9
CnopTMBHUK 72 0.4 15
BigcyTHin npodinb 1272 7.6 266

.. . YacTka Bipg, 3aranbHoi . .
o KinbKicTb yuHiB . . . KinbKicTb pecnoHpeHTiIB,
PanoH M. KneBa . KinbKOCTi yuHiB 10-x .
10-x knaciB g BKJIOUEHUX 40 BUBiIpKK
Knacis, %
FonociiBCbKUI 1144 6,8 240
JapHULBKINI 2523 15,1 528
JecHAHCbKMIN 2199 13,2 461
[OHINPOBCbKUNA 1791 10,7 375
OB0IOHCbKNM 1819 10,9 381
MeuvepcbKni 1092 6,5 229
MominbCbKnM 1098 6,6 230
CBATOWMHCBHKMN 1775 10,6 372
ConoM’aHCbKWUM 1818 10,9 381
LLleBUeHKIBCbKNM 1451 8,7 304

Po3noain KinbKoCTi y4HIB 3a NpoinsaMu 3aknafiB 3arafbHol cepeHbol 0CBITK Ta Npodi-
namm 10-x knacie HaBegeHo B Tabn. 1.3 Ta 1.4.

Tabnuys 1.3
Posnopgin kinbkocTi yuHiB 10-x knacis 3a npodhinamum 3aknagis
3arasibHOI cepeHboil OCBITH
. . KinbkicTb
.. . YacTka Bip, 3arasibHoi .
, . . KinbkicTb yuHiB 10-x . . . PECNOHAEHTIB,
Mpooinb 3aknagis ocBiTU . KiNIbKOCTI y4HiB 10-x
Knacis A BKJIIOYEHUX [0
Knacie, % .
BUBipKK
CycninbHO-ryMaHiTapHUn 998 6,0 209
dinonoriyHmin 5437 32,5 1139
MPUPOLHMYO-MATEMATUYHNN 1709 10,2 358
TexHONoriYHNM 646 3,9 135
XYO0XKHbO-ECTeTUYH NI 86 0,5 18
CnopTuBHNM 86 0,5 18
BaraTonpodinbHun 4895 29,3 1025
BigcyTHi npodinb 2853 17,1 598

Bnbipka y4acHMWKIB AOCHIAXEHHS Penpe3eHTYe reHepasnbHy CYKYMHICTb yCix yuHiB 10-x
KNaciB 3a TaKMMM 03HaKaMu:

panoH MicTa KrneBa, B AKOMY pO3TallOBaHO 3aKkiaf OCBITY;
TN 3aKnagy OCBiTH;

npodink 3aKnany ocBiTy;

npodinb 10-x Knacis.

Y KOXHOMY i3 3aKNafiB OCBiTK 3a NPUHLMNOM BUNaAKOBOCTI byno BigibpaHo HeobxigHy
KINbKICTb YYHIB, AKa BIANOBIAAE KBOTHUM MapameTpaM A0CAIOKEHHS.

[ocnip)XeHHa He Mano Ha MeTi NOPiBHIOBATU MiXK cOO0L0 KOHKPETHi 3aknaau 3arab-
HOI CepenHbOi OCBITM UM KOHKPETHI paoHu MicTta Kuesa.

3a pesynbTaTamMu [oCNigXXeHHS He nepepbavaeTbcs 3aCTOCYBAHHS XXOOHUX HEraTue-
HMX pilleHb YNPaBAiHCbKOro XxapakTepy A0 KepPiBHUKIB WKiN, y4HiB a6o Buntenis.

3arasioM y 4OCniaXeHHI B3Anu yyacTb npeactaBHukmy 292 3aknaais 3CO M. Kunesa.

KinbKicTb Y4YHIB, SIKi NPONLLIM OHNAWH-TeCTyBaHHSA, — 3 135 (89,6 % Bia 3annaHoBaHOI
KiNIbKOCTI).

IHcTpyMeHTapin pocnigyXeHHs

Y OOCNIAXKEHHI YYHAM BUNAAKOBMM YMHOM DYNO 3anpONOHOBAHO M'ATb PI3HUX TECTOBUX
hopmMm, Wo MicTuan bnoku 3aBaaHb 3 isnkK, XiMmii, bionorii, reorpadii Ta MatemMaTukun. Kpim
TOro, Y4YHI BUKOHYBanM TECTOBI 3aBAaHHS IHTEFPOBAHOIro xapakTepy BIANOBIAHO A0 3MICTyY
HaBYaNbHUX oMcUMNNIH «Didnka», «Ximia», «bionoria» Ta «feorpadia» (ams. Tabn. 1.5).
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3MicT TecToBUX hopMm

Tabnuys 1.5

TecTtoBa chopMa TecTtoBa chopMa TecTtoBa chopMa TecTtoBa chopMa TecTtoBa chopMa

Ne 1 Ne 2 Ne 3 Ne 4 Ne 5

disnkKa Ximis Bionoris leorpadis IHTerposani

3aBAaHHa 1

Ximis Bionorig feorpagis diznka IHTerposa

3aBOaHHA 2

MartemaTuka IHTerposani MaremaTtuka IHTerposaui MaTemaTuka

3aBOaHHA 1 3aBOaHHA 2

TpurBanicTb BUKOHAHHA BNoKy cTaHoBMNa 20 XBMAWH. 3aranbHa KifbKIiCTb 3aBAaHb B Of-

Homy bnoui — Big 6 oo 10. 3aranbHa KinbkicTe 6anie 3a BMKOHAHHA 3aBAaHb OAHOro O/0KY

- 20.

BignoBigHO 40 3a3HaYeHOoI KinbKOCTI 6aniB i CKNagHOCTI 3aBAaHb byno BUAINEHO YOTUPK

PIBHI 30aTHOCTI YYHIB 3aCTOCOBYBATM 3HAHHA 3 MPUPOAHMYO-MATEMATUYHMX OUCLUUMNIIH ANS

PO3B’A3aHHS NPaKTUYHKX 3aBAaHb: noyatkoBui (05 banis), cepenHin (6—10 banis), pocTaT-

HiM (11-15 6ani.), Bucokuit (16—20 banis). [ns onncy nokasHWKIB 3a3HaYeHUX PIBHIB y3ATO

3a OCHOBY NiAXiA WOA0 BU3HAYEHHS PIBHIB CCHOPMOBAHOCTI MPUPOAHNYO-MaTEMATUYHOI Fpa-

MOTHOCTI B gocnigyxeHHi PISA% (ouB. Tabn. 1.6).

Tabnuysa 1.6

PiBHi Ta NOKa3HWKM 30aTHOCTI YUYHIB 3aCTOCOBYBATW 3HAHHSA

3 NpUupooHNYO-MaTeMaTnuvYHUX aucumnnin gns pO3B’F|3aHHF| NpPaKTUYHUX 3aBAaHb

PiBeHb

[Moka3HuKKu

MouaTKkoBUM

[lna po3B’A3aHHs NpakTUYHMX 3aBOaHb Y4YHi MOXYTb BUKOPUCTOBYBATM
enemMeHTapHi NpegMeTHI Ta NpoLeaypHi 3HaHHS, Wob po3nisHaTh abo
iAEHTMIKYBATM NOACHEHHS MPOCTUX HayKOBUX SBULL,. 3a NIATPUMKIM BOHK
MOXYTb MPOBECTN HAYKOBE AOCIIXKEHHS, Y Mexax AKoro HeobxigHo onepyBaTm
3 He BiNnbl 9K ABOMa 3MiHHMMM (TOOTO ogHa BXigHA N OAHA BUXiAHA 3MiHHA).
3paTHi igeHTUdgIKyBaTK NPOCTi MPUYMHOBO-HACAIAKOBI ab0 KOPEeNnsLiHi 3B’a3Ku
Ta iHTepnpeTyBaTu rpadiyuHi 1 BidyanbHi gaHi. YUHi MoxyTb 0bpaTu HanKpalle
3-MOMIiX 3anpONoHOBaHNX HayKOBE NMOSICHEHHS OTPUMaHMX AAHUX, AKLLO
NOeTbCs NPO 3BUYHI KOHTEKCTWU. 30aTHI BUKOHYBATM MPOCTI 3a4a4i 3a YiTKUMM
anropuTMamu, Taki ik YMTaHHS NEBHOMO 3HAYEHHS 3 NPOCTOl Aiarpamu abo
Tabnuui, oe Hanucu 36iratoTbCs 3i CNOBaAMK B 3aBAAHHI; K NPaBuio, BOHW 34aTHI
BUKOHYBaTW apudMeETUYHI 0BUNCNEHHS TiNbKK 3 LiINUMK Yncnamm abo gKLLo M
Jlanu Y4iTKy Ta KOHKPETHyY BKa3iBKy.

0HauioHanbHWi 3BIT 3a pesynbTaTaMmn MiXKHAPOAHOIr0 AOCNIAXEHHS aKOCTi ocBiTM PISA-2018.

CepepHin

[na po3B’A3aHHs NPaKTUYHKX 3aBOaHb Y4YHI MOXYTb KOPUCTYBATUCS MOMIPHUM
3HaHHAM NpeaMmeTa, Wob ineHTNdiKyBaTH BigoMi asuila abo NnoacHUTM ix. Y
MeHLW BiAoMMX abo cKNadHilnX CUTyaLisx 30aTHI 3anponoHyBaTh NOSICHEHHS

B pa3i HafABHOCTI NeBHMX NiAKa3ok abo AonomMorn. MoxyTb YaCTKOBO
KOpUCTYBaTUCS NpoLedypHMMM abo eniCTEMHUMM 3HAHHAMM, W06 BUKOHATM
NPOCTUI EKCNEPUMEHT B 0OMEXEHOMY KOHTEKCTI. YUHIi 34aTHI Bigpi3HUTH
HayKOBI MMTAHHS Big HEHAYKOBMX Ta iAeHTMDIKYBaTN A0Ka3K, WO NiATBEPOXKYOTb
HayKOBICTb. MOXYTb BMKOHYBATW YiTKO ONKMCaHi NpoLeaypu, 30Kkpema i Ti,

W0 NoTpebytoTb NOCNIAOBHOMO NPUAHATTA PilleHb. YUHI MOXYTb e(eKTUBHO
npauBaTh 3 AeTaNbHUMN MOAENAMM CKNAAHMX KOHKPETHUX CUTYaLIl, aKi
MOXYTb MaTK NeBHi 0bMexeHHs abo NoTpebytoTb YCTAHOBAEHHS NEBHMX
npunyweHb. 3aaTHi BigbupaTtu v iHTerpysaTu iHchopMallito, npeacTasneHy

B Pi3HMX hopMax, 30KpemMa B CUMBOJbHINM, beanocepeaHbo NoB’'A3youn ii 3
PI3HMMM acneKkTamm peasbHoro CBITYy. YUHI MOXYTb KOPUCTYBATUCSH 0BMEXEHUM
[0iana3oHOM CBOIX YMiHb Ta MOXYTb MipKyBaTW, BUSBASIOYM NEBHY IHTYILItO B
HecKnagHMx cnTyauiax. basytoumnch Ha BNaCcHMX iIHTEpnpeTauisax, apryMeHTax

i DisiX, 30aTHI BMOYAOBYBATM 1 HABOAMTM CBOI NOSICHEHHS CTOCOBHO CMocoby
pPO3B’A3yBaHHS 3a4aui.

JocTaTtHil

[N po3B’A3aHHA NPaKTUYHNX 3aBOaHb YYHI MOXYTb BUKOPUCTOBYBATH
abCcTpaKTHI HayKOoBI igel Ta KoHLenL,i, wob NoACHUTN HEBIAOMI IM | KOMMNEKCHI
ABMLA, NOAIT 1 NpoLecn 3 baraTbMa NPUYNHOBO-HACNIAKOBMMN 3B’A3KaMU.
3paTHi 3acTocyBaTu rMUBLLI enicTeMHI 3HAHHS, WOO OLIHNUTY anbTepHaTUBHI
NNaHW eKCNeprMMeHTIB Ta 0brpyHTyBaTK iX BMOIP, | CKOPUCTATMCS TEOPETUUYHNMM
3HaHHAMU, Wob iHTepnpeTyBaTK iHpopMaLito abo 3pobUTY NPOrHO3. MOXYTb
OUiHMTM cnocobu gocnignTy Npobnemun 3 HayKoBOro NOrnaay Ta igeHTUdikyBaTm
0OMEXEHICTb AaHnX, 30KpeMa B yMOBax HEMOBHOTU Ta HETOYHOCTI HAABHMX
OaHunX. 30aTHi po3pobnaTy Mmodeni cknagHux NnpobnemMHmux cuTyadin Ta
NpaLoBaTy 3 HAMU, BUABATY iXHI 0OMEXEHHS M1 POBUTY NPUNYLLEHHS LWOO0
HUX. MOXYTb 0bMpaTK, MOPIBHIOBATM 1 OLiHIOBATY BignoBigHI cTpaTerii
PO3B’A3yBaHHA CKIAAHUX 3a4a4, AKi BiANoBigatoTh UM Moaensam. MoxyTb
LifecnpsMoBaHo NpaLoBaTy i3 3a4a4eto, BUKOPUCTOBYOUM 0,0Ope PO3BMHEHI
BMIiHHSA MUCAUTK M MipKyBaTW, 3aCTOCOBYO4M BIiANOBIAHI (DOPMUN NpeacTaBAeHHS
iH(hopMaLiii, BUKOPWUCTOBYHOUM BAACHY IHTYILLIIO Ta ONMUCYHOYM PO3TNSAYBaHy
cuTyauito hopManbHo abo 3a 4ONOMOro CMMBONIB. PO3MIpPKOBYOTb NMPO
cnocobu po3B’a3yBaHHS 3aa4i Ta MOXyTb (hOPMyNtOBaTK 1 MOBIAOMASTM CBOI
iHTepnpeTaL,i 1 MipKyBaHHS.

Bucokui

[na po3B’A3aHHs NPaKTUYHMX 3aBOAHb YYHI MOXYTb CIMPATMCS Ha Kilbka
B3AEMOMOB’A3aHNX HAYKOBUX iAen | KOHUENLIN Takux OMCUmnnin, 9K dismnka,
XiMis, bionorisa, Hayka npo KOCMOC, | KOPUCTYBATMUCS 3MICTOM, NPoLEeaypPHUMM

Ta enicTeEMHUMM 3HAHHAMM, L0 3aNpOMNoHyBaTMN NOSICHIOBaSIbHI MiNoTe3u

OO0 HE3BUYAMHNX HAYKOBMX SIBMLL, MO | npoueciB abo 3pobuTy NporHoa.
IHTepnpeTyoumM OaHi M AokKasu, BOHW 34aTHI BIQOKPEMUTY NpuaaTHY iHpopMaLLito
BiO, HENPUAATHOI 1 MOXYTb CKOPUCTATMCA 3HAHHAMM, L0 BUXOAATb 3a MeXi
OCBITHbOI MporpamMu B 3akiagax ocBiTh. MoxyTb BiAPI3HUTN aprymMeHTH,

WO I'PYHTYIOTbCS Ha HAYKOBUX AaHMX | TEOPIsX, Bif, TUX, LLO IMPYHTYOTbCS Ha
AKNXOCb IHLLIMX NO3ULIAX. 30aTHI OLiIHNTW anbTepHaTUBHI MPOEKTU CKNAOHMUX
eKCNepUMEHTIB, OCNIAXEHb Y NOSIbOBUX YMOBaX | B MPOLLECi MOeNtoBaHHS ix

y nabopaTopHKMx ymMoBax Ta 0brpyHTyBaTu CBit BMOIp. MOXYTb OCMUCIOBATH,
y3aranbHoBaTK Ta BUKOPUCTOBYBATM iHDOpMaLLito HA OCHOBI CBOTX A,0C/IYKEHb
Ta MoJentoBaTy CKNaaHi NnpobnemMHi cuTyalii, BUKOPUCTOBYHOUM BNACHI

3HaHHS B HETUMOBMX KOHTEKCTAX. 34aTHI BUKOPUCTOBYBATM Pi3Hi aykepena
iHchopMaL,ii Ta FHy4YKo onepyBaTh HUMK. 30aTHI AEMOHCTPYBATU BUCOKUIA PIBEHb
MaTeMaTUYHOro MUCNEHHS 1 MipKyBaHb. Pa3oM 3 onepyBaHHAM MaTeMaTUYHUMM
cMMBONaMu Ta opMasbHUMM MaTEMaTUYHUMM OnepaLisMu i BigHOWEHHAMM
BOHM 30AaTHI po3pobaTK HOBI NiAXOAM Ta CTpaTerii ANa po3B’a3yBaHHs
HecTaHAAPTHMX 3a4a4. MoxyTb 0bMipkoByBaTH, POPMYNOBATU 1 TOYHO
0br'pyHTOBYBATM CBOI fii Ta MipKyBaHHS OO0 CBOIX BUCHOBKIB, iHTepnpeTaLiin,
apryMeHTIB, a TaKOX MOSCHIOBATW [IOPEYHICTb iX BUKOPUCTAHHSA B NEBHI
cuTyalii.
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HaBegeHuin po3noain cnyrye neBHUM OPIEHTUPOM A5 BUABNEHHS 34aTHOCTI yUYHIB BMKO-
pPUCTOBYBATW 3000y Ti Y WKONI 3HAHHS, YMIHHA Ta HABUYKM 019 BUPILLEHHS peanbHUX XUTTE-
BUX TPYAHOLLIB | BUKNKIB.

Y4HaAM Byno 3anponoHOBaHO 3aBAaHHSA Pi3HUX TUMIB:
i3 BMOOPOM OAHOr0 BapiaHTa BigNOBIAI 3 YOTUPbOX HAAAHUX;
Ha YBIANOBIAHEHHS / HA YyNOpPSaaKYBaHHS;

Ha HaJaHHS KOPOTKOI hopmu Bignosiai (Line Ymcno / uine YMcno 3 4ecaTKOBOK YacTu-
HOI0).

[MacnopTu 3aBOaHb i cneundikaLii TectoBux pobitT HaBegeHo B [logaTtky I.

Y3ATrAJIbHEHI PE3VYJIbTATU

OOCNIAXEHHA

2.1. Inchopmauis Npo pecnoHAeHTIB

3aranom y gochigxxeHHi B3anun yyactb 3 135 yuHiB (tabn. 2.1.1), 976 yumtenis (Tabn.
2.1.2), 195 kepiBHMKiB 3aknaais 3CO (tabn. 2.1.3).

Tabnuysa 2.1.1

KinbKicTb yuHiB, aKi

BUKOHYBaJn OerMi TecTu

Tect KinbKicTb yuHie
MatemaTurka 1849
disnka 1273
Ximisa 1263
reorpadgis 1261
IHTeI’pOBaHi 3aBAaHHs. 1256

BapiaHT 2

Bionoria 1253
IHTerpoBaHi 3aBgaHHs. 1248

BapiaHT 1

Tabnuys 2.1.3

Posnogin kepiBHUKIB 3a
Tunom 3aknagy 3CO

Tun 3aknagy 3CO Kl:i:i;:iﬂli:s
3aranbHOOCBITHS LWKONa 74
CneuianizoBaHa Wwkona 68
FiMHasisa 21
Niuen 16
HaB4yanbHO-BUXOBHNN 16

KOMMNeKC

Tabnuysa 2.1.2

Posnogain yunteniB — yyacHukiB
OOCNiAXEeHHS 3a npeaMeTaMm

MpepmeTt YacTka, %
MaTtemaTuka 26,6
Bionoriga 23,4
diznka 21,5
Ximis 20,0
Feorpadis 8,5

2.2. KinbKicHi pesynbraTtu
DOCNif>KeHHSA

3a pesynbratamu A0CNIAXKEeHHS BCTAHOB-
NEHO 30aTHICTb YYHIB 3aCTOCOBYBaTK 3HAHHSA
3 PI3HMX HaBYa/bHUX AUCUMNAIH ANS PO3B’a-
3aHHA MPaKTUYHMX 3aBOaHb BIAMOBIAHO A0
YOTUPBLOX YMOBHMX PiBHIB (Mo4YaTKoOBOro, ce-
peaHboro, 4OCTATHBOIO | BUCOKOr0):

1) 6,3 % yu4HiB Bif 3aranbHOI KiNbKOCTI

YYACHWKIB TECTyBaHHA [OOCArNM BUCOKOrO
PIBHS;

2) 27,9 % — 0oCTaTHLOrO;
3) 42,2 % — cepeHboro;
4) 23,6 % —noyvaTkoBoro (ans. puc. 2.2.1).
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reovaes u 2 &
Disuka - 30,6 47,7 16,2
MaTemaTnka _ 35,8 30,4 10,1
Bionoris - 49 42,1 |1,7
0% 10% 20%  30% 40%  50%  60%  70% 80% 90%  100%
B TlouaTkoBui, % CepepHin, % LocTtaTHin, % B Bucokuin, %

PucyHok 2.2.1. PiBeHb 30aTHOCTI y4HiB 3aCTOCOBYBATU 3HAHHS
3 NPUPOOHUYO-MATEMATUYHUX OUCYUNIIH 011 BUPIWEHHS NPAKTUYHUX 3aBOAHb

AK cBigyaTb gaHi puc. 2.2.2, binbwictb yuHiB (70,1 %) nocarnu cepeaHboro Ta gocTart-
HbOrO PIBHIB, KPIM TOro, 23,6 % y4HIB He AOCArNN cepeHbOoro pPiBHA. MNOpPIBHIOKYN OTpUMaHI
pesynbratu 3 PyHKLIE HOPMabHOro PO3NOAINY, BiAMITMMO ACKPABO BUPAXKEHY NiBY acMMe-
TPIto, WO CBIAYUTb, LLO YYHI HE MOBHOK MIpPO 34aTHI 3aCTOCOBYBATK OTPUMAHI 3HAHHA 19
BMPILWEHHA NpaKTMYHMX Npobnem i 3aBaaHsb.

PiBeHb 30aTHOCTI _ 27,9 42,2
Hopmanbhuii posnogin NG 34 34
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
B MovatkoBui, % CepepHin, % DocTtaTHin, % Bl Bucokuin, %

PucyHok 2.2.2. lNopiBHAAHHS1 30ATHOCTI y4HIB 3ACTOCOBYBATU 3HAHHS
3 NPUPOOHUHO-MATEMATUYHUX OUCYUNJTIH 3 HOPMAJIbHUM p0O3N00isIoM

YpaxoByruu, WO AOCAIAXEHHS 30aTHOCTI YYHIB WKIA M. KrMeBa 10a0 3aCTOCYBaHHS 3HAHb
3 NPUPOAHMYO-MaTEMATUUYHUX ONCLUMNIH ONS BUPIWEHHS NpaKTUYHMX 3aBAaHb byno pea-
Ni30BaHO BMepLUe, YaCTKOBO OLIHUTIL MOr0 pe3ynbTaTii MOXMBO 3a AOMNOMOrok IXHbOrO 3i-
CTaBNIEHHS 3 pe3ynbTaTaMu BXe NPOBEeAEHNX NOMibHMX HAayKOBUX OOCAIAXEHb, 30Kpema 3
pgocnigxeHHam PISA.

3a3HaunMMo, WO oAepxKaHi pe3ynbTaTh CX0Xi 3 pesynbTaTaMu OLiHIOBAHHA 3HAHb YKpa-
THCBKMX WKONASPIB Y MDKHAPOAHOMY AOCNIOXEeHHI aKocTi ocBiTn PISA-2018. Tak, 6a3oBoro
(cepenHboOro) piBHA chOPMOBAHOCTI NPUPOAHUYO-HAYKOBOI FPaMOTHOCTI He gocarnn 26,4 %
YYaCHWKIB OOCNIAXEHHS, MaTeEMATUYHOI FPaMOTHOCTI — 36 % y4HIB.

Hankpauwymn B ranysi npupoaHUY0-HAYKOBUX ANCLUMNIH CTann nuwe 3 % y4HiB, y ranysi
mMateMatukm — 5 % 31,

Pe3ynbTaTt MOXHa YaCcTKOBO MOACHUTU TUM, LLO BiANOBIAHO A0 IHCTPYKTUBHO-METOAMY-
HUX peKOMeHAalin Woao BMKNagaHHA HaBYaNbHUX NPeaMeTIB Y 3akNagax 3aranbHoi cepef-
HbOI OCBITK Yy 2021/2022 HaBYanbHoMy poLi®?, y BepecHi 2021 poky Bumtenam byno sanpo-
MOHOBAHO 3AIMCHNTK BXiAHE OLIHIOBAHHS YYHIB 3 METOI OiarHOCTYyBaHHS PIBHS HaBYas/lbHMX
OOCSIrHEHb 3a NONepeaHil pik Ta cnaaHyBaTu noganblly poboTy i3 cucTemaTmaalii, ysaranb-
HEHHS | 3aKPINJIEHHA HAaBYaIbHOro MaTepiany, Lo BMBYABCS YYHSIMN ONCTAHLLIMHO.

Y pocnigxerHi (ame. Tabn. 2.2.4) TakoX BCTAHOBMEHO YCMILIHICTb BUKOHAHHSA TECTOBMX
3aBAaHb BIANOBIAHO 00 cTaTi y4uHiB (xnonui — 45,3 % Big 3aranbHOI KiNbKOCTI PECNOHAEHTIB,
nisuaTa — 54,7 % Bifg 3aranbHOI KiNlbKOCTI pECNOHAEHTIB).

Tabnuys 2.2.4

YcniwHicTb BUKOHAHHSA 3aBOaHb 3a/1€XKHO Bif, CTaTi yUHIB

Cratb
HaBuanbHa i }
avcuuniiHa yoJioBiva XiHoYa
KinbkicTb 6anis
Bionoris 9,4 9,8
Ximiqa 6,6 6,0
disrka 12,5 11,2
MaTtemMaTuka 9,6 9,3
leorpadis 6,9 6,3

Xnonui Kpalle po3B’a3ann 3aBaaHHs 3 Ximii, hisnku, MaTemaTukn, reorpadii, gisyata — 3
bionorii. Y gocnigyeHHi PISA xnonuj Tak caMo Kpatlle BUKOHaNM 3aBAaHHS 3 MaTeMaTuku.
BogHoyac pi3HMLUI B yCAILWHOCTI 3 NPUPOOHMYO-HAYKOBUX OAUCLUMIIH MK XNOMUAMM 1 AiBYa-
TaMu MalKe He cnocTepiraeTbcs (BOHa He € CTATUCTUYHO 3HAUYLLIOHD)®S,

Po3rngHeMo 30aTHICTb YYHIB 3aCTOCOBYBATM 3HAHHS 3 MPUPOAHMYO-MaTeMATUYHMX OMC-
LUMNAIH 0159 PO3B'a3aHHA NPaKTUYHMX 3aBAaHb B IHLIOMY PO3pi3i: B CEpeaHbOMY NpaBUfbHY
BiAMNOBIOb HA KOXXHE 3aBAaHHa TecTy Haganu 46,1 % y4yacHuKIB, Haganum HenpaBubHY Biano-
Biab — 41,1 %, He Haganu Bignosiai — 12,8 % (auB. puc. 2.2.3).

3HalioHaNbHNI 3BIT 3a pe3ybTaTaMu MiXXHAPOAHOIO AOCIAXKEHHS 9KOCTi ocBiTn PISA-2018.

32Jluct MiHicTepcTBa OCBITM i Hayku Ykpainu Big 22.09.2021 N2 1/9-482 «IHCTPYKTUBHO-METOAMYHI pekomeHzauii

W0A0 BMKNAAAHHS HaBYalbHUX NpeaMeTIB y 3aknajax 3aranbHol cepedHbol ocBiTr y 2021/2022 HaBYanbHOMY POLLi».
URL:https://mon.gov.ua/ua/npa/shodo-metodichnih-rekomendacij-pro-vikladannya-navchalnih-predmetiv-u-zakladah-
zagalnoyi-serednoyi-osviti-u-20212022-navchalnomu-roci.

33HalioHanbHNI 3BIT 3a pe3yNbTaTaMu MiXXHAPOAHOMO AOCNIAXKEHHS SKOCTI ocBiTn PISA-2018.

33



34

IHTerpoBaHi 3aBgaHHA 2 36,4 22,4
leorpadis 37,4 10,2
Ximia 31,2 17,7
Disnka 63,9 5,2
Ycboro 46,1 12,8
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Il Hapasanu npasunbHy Bignosigp, % [ HapaBanu HenpasunbHY BiANOBIAb, %

He paBanw Bignosigb, %
PucyHok 2.2.3. Pe3ynbTatu BUKOHAHHS TeCTOBUX 3ABOAHb

KpiM TOro, B 4OCNIAXXEHHI OTPUMAHO TaKi pe3ynbraTu:
Hanbinblua KinbKicTb y4HiB (1,9 %) BMKOHaNM NpaBuUbHO BCi 3aBAaHHS 3 MaTeMaTUKMN.

YKopeH i3 y4HIB He BMKOHAB NpaBMIbHO BCiX 3aBAaHb 3 XiMil Ta reorpadgii. Hambinswa
KiNbKiCTb y4YHIB (4,4 %) He BUKOHAM KOAHOMO 3aBAaHHs 3 XiMil.

[pV BUKOHAHHI NepLlloro BapiaHTa IHTerpoBaHmx 3aBgaHb 24,9 % y4HiB He BMKOHAIN
YKOOHOro 3aBaaHH4, 1,1 % BMKOHaNW BCI 3aBAaHHS. [1py BUKOHAHI ApYyroro BapiaHTa iHTe-
rpoBaHux 3aBaaHb 2,9 % y4YHIB HE BUKOHa/IM 0oOHOro 3aBaaHHs, 0,7 % y4yHiB BMKOHAM BCI
3aBOaHHS.

2.3. Y4HHMKMN, WO BNMBAKOTb HA AKIiCTb NPUPOAHUYO-MATEMATUUHOI
oCBIiTHU

HacTynHMUM KpOKOM O0CNIAXKEHHSA CTaB NOLWYK Ta 0OrpyHTYBaHHA YNHHMKIB, LLO BNANBA-
I0Tb Ha SKICTb MPUPOAHNYO-MATEMATNYHOI OCBITK y4HIB 33CO.

Ona aHanizy o6paHo TaKi 30BHilIHI Ta BHYTPiWHIi YMHHMKK (BiANOBIAHO 00 YUHIB fIK
YUYACHUKIB OCBITHbOIO NpoLecy):

1) Tun 3aknapny 3CO.
2) Mpodini knacy Ta 3aknagy 3C03%.
3) MaTepianbHO-TeXHiYHe Ta HaBYaJIbHO-MeToanuHe 3abe3neyveHHs.

4) OucTaHuiliHa OCBiTa B YMOBaX KapaHTUHY.
34Y 3aranbHil CTaTUCTUMLI BPAXOBAHO YYHIB i3 K1AaCiB CMOPTUBHOMO Ta XYA0XHbO-eCTeTUUYHOro Npodinis, ane npu aHanisi

pesynbTaTiB OKPeMo Ui npodini He BMUOINEHO Yepes 3amany KinbkicTb yuHiB (151 9 ocib BionoBiaHO) Y KOHTEKCTI obcary
BUbIpKN.

5) MpodhecitHnin piBeHb yuntens.
6) MoTuBauisa y4His.
7) NMpaKTUKO-OpPiEHTOBAHUIM 3MIiCT HABYAHHS.

Brbip nepwmnx ABOX YMHHKMKIB 3yMOBJ/KOBABCS JTOTMKOK PO3M0AIMAY KiTbKOCTI YYHIB 3a TU-
namu, Nnpodinamu 3aknaniB 3arasabHOI CEpeaHbOi OCBITM Ta NpodiNsaMu Knacie ansa 3abesne-
YEHHS peneBaHTHOCTI BMOipKK. Bnbip noganblumx YNHHWUKIB CTaB MOXNMBUIM 3aBASKM NOPIB-
HAHHIO Pe3yNbTaTiB TECTYBAHHS 3 BiAMNOBIAAMM PECNOHAEHTIB (KEPIBHUKIB, yYUTENIB Ta YUHIB)
Ha 3anMTaHH4, WO PO3KPMBAKOTb PI3HI aCNEKTM NPUPOAHMYO-MATEMATUYHOI OCBITHU.

MpoaHanisyeMo pesynbTaTi JOCNIOXEHHS BiANOBIiAHO A0 NepPLoro YAHHMKa — Tuny 3CO

(omB. Tabn. 2.3.5, puc. 2.3.4).
Tabnuys 2.3.5

PesynbTaT BUKOHAHHS TECTIB YUHAMM pi3HMX TMNiB 33CO

YacTka yuHiB, 9Ki B cepegHbOMY Hafianu npaBuibHi Bigno.igi, %
Tun 3aknagy 3CO
1381 |I3B2| B r X ) M | Cepenne | KimbKicTe
YUHIB
MiMHasis 396 | 545 | 526 | 388 | 33,3 | 65,5 | 51,2 48,2 546
3arayibHOOCEITHS 301 | 50,4 | 485 | 353 | 280 | 59,8 | 445 | 43,0 898
LKOa
Niuett 455 | 571 | 531 | 41,7 | 35,6 | 70,5 | 58,0 52,0 406
HaBqanbHO-BUXOBHMN | 1 g | 495 | 503 | 35,6 | 280 | 763 | 49,5 45,9 194
KOMMNeKC
CrelianisosaHa wkona | 359 | 51,4 | 50,9 | 37,3 | 31,7 | 63,4 | 49,3 46,3 1091

13.B1 = iHTerpoBaHe 3aBaaHHs, BapiaHT 1; I3.B2 = iHTerpoBaHe 3aBaaHHs, BapiaHT 2; b = 6ionoriqa; I = reorpadis; X =
ximis; @ = hismka; M = MaTeMaTuKa.
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PucyHok 2.3.4. Pe3ynbTatu BUKOHQHHS TeCTiB y4HAMU pi3HuUx TuniB 33CO (4acTka y4His,
SIKi B cepedHbOMY Hadasu npaBusibHy Bionogiob, %)
13.B1 = iHTerpoBaHe 3aBaaHHs, BapiaHT 1; I13.B2 = iHTerpoBaHe 3aBaaHHs, BapiaHT 2; b = Gionoris; [ = reorpadis; X =
ximisg; @ = thisnka; M = maTemMaTuKa.

fAK cBigYaTb pe3ynbTaTu OOCNIOXKEHHSA, HanKpalle 3 3aBOaHHSIMKM BMOPaNMCca yyHi niueis
(y cepeaHbOMy NpaBubHY BiAMNOBIAb Ha KOXHE 3aBAaHHA TecTy Hagann 52,0 % yyacHuKiB),
HamripLlie — y4YHi 3arafibHOOCBITHIX wWKin (43,0 %).
PaH»XyBaHHS yCNiWHOCTI BUKOHAHHA 3aBAaHb HaBeAeHO B Tabn. 2.3.6.
Tabnuys 2.3.6

PaH>xyBaHHA yCI'IiLLIHOCTi BUKOHAaHHA 3aBaHb

PaHr
Tun 3aknapy 3CO
13.B1 | I13.B2 b r X b M
lMHasid 3 2 2 2 2 3 2
3arasibHOOCBITHSA 5 4 5 5 45 5 5
LKona
Niuen 1 1 1 1 1 1 1
HaB4YanbHO-BUXOBHUN 5 5 4 4 45 5 4
KoMnaexkc
CneujianizoBaHa WKoNa 4 3 3 3 3 4 3

13.B1 = iHTerpoBaHe 3aBAaHHs, BapiaHT 1; I3.B2 = iHTerpoBaHe 3aBAaHHs, BapiaHT 2; b = bionorisg; I = reorpadis; X =
XiMis; @ = hisnka; M = maTemaTumka.

Ak 6auMMo, yUHIi NiLeiB HalKpaLlle BUMKOHa M BCi TECTU 3 HaBYaIbHUX OMCLMMIH. TakoX
[OCUTb yCRilWHMMK Bynn NpeacTaBHUKN TiIMHA3IM, AKi Kpalle BUMKOHa M 3aBaaHHs 3 bionorii,
reorpadii, ximii Ta MaTeMaTuku (paHr = 2), ripwe — 3 qisnku (paHr = 3).

Y4Hi cneujanizoBaHMX WK TaK caMo Kpalle po3B’'A3yBanu 3aBAaHHsA 3 bionorii, reo-
rpadii, xiMii Ta MaTemaTuku (paHr = 3), ripwe — 3 gisnkn (paHr = 4). MeHwWw ycniwHuMm bynn
NpencTaBHMKM HaBYalbHO-BUXOBHMX KOMMEKCIB, SIKi 4OCUTb BAA10 BUKOHAM TECT 3 (PI3UKMU
(paHr = 2), pelwTy TecTiB — ripwe (nepeBakHO paHr = 4); HAMMeHL yCniWHUMK Bynun yyHi 3a-
rasIbHOOCBITHIX LWKIif, SIKi MPY BUKOHAHHI TECTIB OTpMManu HanripLui pesynstatu (nepeBaxKHo
paHr = 5).

AKLWO aHaniayBaTy YCNiWHICTb BUKOHAHHA IHTErPOBAHMX 3aBAaHb, MOXHa BIAMITUTY, WO
YUHI NiLeiB AeMOHCTPYIOTb HaMKpallli pe3ynstaTi (paHr = 1), Hanriplie BMKOHaNN L 3aBaaH-
HS YUHI 3arasibHOOCBITHIX WKiN (paHr =4 i 5).

MoXKn1Be NPUNYLLEHHS, L0 came NILEICTX KNaciB NMPUPOAHNY0-MAaTEMATUYHOIO MPOMIO
3abe3neyyroTb 3arajibHi BUCOKI MOKa3HWKK. HavacTilwe ICTOTHO BULLL pe3ynsTaTu MatoTb Ti
YYHI, AKi BUTpa4atoTb Ha BMBYEHHA NpeameTa binblie roamH Ha TUXKOEHb, HIXK Ti, XTO Ma€E MeH-
LY KiIbKICTb FOANH 3aHATD .

[lna cnpocTyBaHHS Y AOBEAEHHS LIbOTrO MPUMYLLEHHSA PO3MNAHEMO BUDIPKOBY CYKYMHICTb,
I3 9KOI BMTYYEHO BCIiX YYHIB i3 KN1aciB NpUMpOAHMYO-MaTeMaTnUyHoro npodinto (tabn. 2.3.7).

Tabnuysa 2.3.7

PesynbTaT BUKOHAHHSA TeCTiB yuHSaMM pisHMx TMniB 33CO, KpiM Knacis
NPUPOAHMYO-MaTeMaTMUHOro npodinto

YacTka y4HiB, SiKi B cepefHbOMY Hafanu
npaBwubHi Bignogigi, %

Tun 3aknapy 3CO
13.B1 | 13.B2 b r X (0] M CepepnHe

FiMHasis 38,2 | 53,7 | 51,3 | 37,4 | 32,2 | 65,1 | 49,7 46,8

3arasibHOOCBITHSA WKoMa 30,4 | 50,2 | 48,5 | 34,9 | 27,7 | 59,9 | 44,0 42,2

Niuewn 43,0 | 54,8 | 51,1 | 40,9 | 32,9 | 70,9 | 50,8 49,2

HaB4YanbHO-BUXOBH WM

388 | 48,0 49,4 | 353 | 27,2 | 649 | 441 44,0
KOMMNEeKC

CneujanisoBaHa WKona 35,8 1 50,9 | 50,8 | 36,9 | 31,4 | 63,2 | 48,5 45,4

13.B1 = iHTerpoBaHe 3aBAaHHs, BapiaHT 1; I3.B2 = iHTerpoBaHe 3aBAaHHs, BapiaHT 2; b = bionorisg; I = reorpadis; X =
xiMis; @ = hisnka; M = matemMaTumka.

Ak cBigYaTbh gaHi Tabn. 2.3.6, cepen yuHIB, SKi He HaBYatOTbCA B Kilacax NpMpoaHMY0-Ma-
TeMaTMYHOro Npodinto, 3HOBY BiNbLL YCAIWHMMK € NPEACTaBHUKN NiLEiB. BOHW B cepegHboMy
BUKOHanu 49,2 % 3aBAaHb, NPUYOMY HaKpalle BMKOHANM BCi TECTU, Kpim bionorii. HanmeHww
YCMILWHMMW € YYUHI 3arasibHOOCBITHIX LWKIM, 9Ki BUKOHanu 42,2 % 3aBgaHb.

3*HauioHanbHW 3BIT 3a pe3ynbTaTamMmmn MiXKHAPOAHOro AOCIAXKEHHS SKOCTi ocBiT PISA-2018.
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LlikaBo gocnignTun, Wo came Moxe BNAnBaTK Ha AKICTb HaBYaHHA B nileax. Jnsa uboro no-
PIBHANN pe3ynbTaTy aHKeTYBaHHS BUMTENIB NILEIB 3 yUMTenamu, aKi npaLonTb B 3aknagax
3CO iHwux TUniB (tTabn. 2.3.8).

Tabauys 2.3.8

Pesynbrat onutyBaHHsa BunTteniB 33CO pisHUX TMNiB

YacTka yuntenis, aKi Bignosinu
. «Tak», %
3anuTaHHA gNs BUNTENIB —
i iHWi TMNK

33CO0
Yn BBaxkaeTe Bu, wo Balw kabiHeT Mae cyvacHe obnagHaHHs Ta HeobXiaHi 327 18.4
Martepianu oas aKiCHOI peasizau,ii OCBITHbOro npouecy? ’ ’
Yu 3abe3neueHmnin Balw 3aknan OCBITK Cy4acHO KOMM IOTEPHOM 55 3 369
TexXHIKO A5 peanisalii 0OCBITHbOro npouecy? ’ ’
Yu 3abesneueHa wWkinbHa bibnioTeka cydacHUMM NigPyYHUKAMM AN 575 128
3abe3neyeHHs AKICHOro HaBYaHHSA? ’ ’
Yu 3abe3neveHa wkinoHa 6ibnioTexka cy4acHo MeTOANYHO 186 122
niTepaTtypoto 4Ns BUNTENIB? ’ ’
Yn Mae Baw 3aknafg oCcBiTM LOCTYN A0 WBWAKICHOrO IHTepHeTy Ang 559 208
peasisal,ii OCBITHbOro MpoLecy? ’ ’
Yn Mae BiNbLWICTb BalMX YYHIB CTIMKUIN IHTEpPEeC A0 HaBYanbHOI 535 294
ONCLUMNNIHK, AKY BUKNaOaeTe? ’ ’
Y1 MOXKHA OLHMTM AKICTb OpraHisaLii oCBiTHbOro npouecy y Bawomy 88 6 66.4
3akfafi 0CBITM Ha Nepiod Aii KapaHTUHY SIK BUCOKY? ’ ’
Y oxonneHi BCi y4Hi Npy ANCTAHLIMHOMY HaBYaHHI? 75,4 40,7
Y MoXeTe OUIHMTK piBEHb BNACHOI iHpopMaLLiMHO-KOMYHIKaLiMHOI
KOMMETEHTHOCTI /15 3abe3neyeHHs 3aBAaHb OCBITHbOIO MPOLIECY SK 35,0 29,7
BUCOKY?

Ak cBigyaTtb gaHi Tabn. 2.3.8, yunteni niueiB Haganu binbll BUCOKY OLIHKY Pi3HMM acnekTaMm
peaniszalii OCBITHbOIr0 MNPoLECy:

MaTepianbHe-TexHiuHe 3abe3nedyeHHs (0bnagHaHHS KabiHeTIB, HASBHICTb HaBYaIbHOT
niTepatypu, 4OCTYN A0 WBUAKICHOTrO IHTEepHETY, HASBHICTb KOMM'IOTEPHOT TEXHIKW);

OpraHisaLis AMCTaHLIMHOro HaBYaHHS (OXOMIeHHS YYHIB NpY AUCTAHLiIMHOMY HaBYaH-
HIi, piBEHb OpraHi3aLii 0CBITHbLOro npouecy B 3aknani 3CO, piBeHb IHPOPMaLINHO-KOMYHIKa-
LiINHOI KOMMNETEeHTHOCTI BUNTENIB);

0COBMUCTICHUI PO3BUTOK YYHIB (HASBHICTb CTIMKOro iHTepecy A0 NpupoaHMY0-MaTemMa-
TUYHWX AUCLUMNIH, CNIPOMOXHICTb 3aCTOCOBYBATM TEOPETMYHI 3HAHHS Ha MpaKTULi AN no-
[ONAHHS PIBHOMAHITHUX XXUTTEBUX BUKAKKIB | npobnem).

OTpuMaHi pesynbTaTi CXOXi Ha pe3ynbTaTn AocnigxeHHs PISA, oe Takox byno BUSBNeHO

3HAYHMIN PO3PMB MK CepefHIMK pe3ysibTaTaMn YYHIB N0 KpalHi M pe3ysibTaTaMn OKPeEMMX
cneuianisoBaHUX 3akaagiB ocBiTH. Y niuesax, riMHasigax i cnelianiaoBaHmx 3aknagax ocBiTH
cepegHi banun cyTTEBO BULLi 3a cepeaHi banu yuHiB, AKi HaBYaOTbCA B 3araJIbHOOCBITHIX LLKO-
nax i HaBYaNbHO-BUXOBHMX KOMMNNeKcax:® .

MpoaHanizyeMo AaHi BIAMNOBIAHO OO BPYroro YUMHHMKA — npoginie Knacy ta saknagy
3CO (tabn. 2.3.9, 2.3.10, puc. 2.3.5, 2.3.6).

Tabnuys 2.3.9
PesynbTaT BUKOHAHHS TECTIB YUHSMM KNaciB pisHUX npodinis
YacTka yuHiB, 9Ki B cepegHbOMY Hafanu npaBuibHi Bignosigi, %

fIpo®inBcnacy 13.81|13.B2| B r X @ M | Cepeane Ki’;:::‘:"
baraTonpodinbHmn 33,71 52,2 |49,8 | 38,0 | 27,4 | 64,1 | 451 44,5 317
Bes npodinto 34,0 | 48,9 | 49,8 | 35,6 | 29,9 | 59,2 | 48,1 44,4 238
MpupoaHuyo-matemaTuuHum | 40,8 | 55,7 | 53,2 | 40,7 | 34,4 | 66,3 | 56,4 50,3 674
CycninbHO-ryMaHiTapHNi 35,9 | 52,21 49,6 | 352 | 31,1 | 64,1 | 48,0 45,6 368
TexXHONOrIYHNUM 33,3 |1 50,5 50,6 (37,6 |331|63,6] 455 45,5 139
dinonoriyHmmn 36,1 | 51,5 | 50,2 | 36,7 | 30,4 | 63,4 | 47,3 454 1375

13.B1 = iHTerpoBaHe 3aBAaHHs, BapiaHT 1; I3.B2 = iHTerpoBaHe 3aBAaHHs, BapiaHT 2; b = bionorisg; I = reorpadis; X =
xiMist; @ = hisnka; M = matemaTumka.
% 67

57

47
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27,4
27
13.B1 13.B2 b r X [) M CepepnHe
BaratonpocinbHui CycninbHo- Bes npodinto
rymaHiTapHui
MpupogHuyo- TexHonorivHui dinonorivyHni

MaTeMaTUYHUI

PucyHok 2.3.5. Pe3ynbTatu BUKOHAHHS TECTIB yYHSMU KJACIB pi3HuUx npoginis (uactka
YYHIB, IKi B cepedHbOMYy HAdasiu npaBusibHy BionoBiob, %)

13.B1 = iHTerpoBaHe 3aBAaHHs, BapiaHT 1; I3.B2 = iHTerpoBaHe 3aBAaHHs, BapiaHT 2; b = bionorisg; I = reorpadis; X =
ximis; @ = hisnka; M = maTeMaTumka.

3®HauioHanbHWI 3BIT 3a pe3ynbTaTaMu MiXKHAPOAHOI0 AOCNIAXKEHHS AKOCTi ocBiTUM PISA-2018.
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OuikyBaHO, L0 HarKpalle 3 3aBAaHHSIMU 3 NPUPOAHMYO-MaTEMATUYHUX OAMCUMNAIH BNO-
panncs y4Hi Knacis NpMpoaHMYo-maTemMaTuyHoro npodinto: B cepeaHbomy 50,3 % 3aBaaHb
byno po3B’asaHo. IHWI WKoNApi po3B’a3yBann 3aBaaHHS NpubAN3HO 0AHAKOBO — YCMILLHICTb
BUKOHaHHSA BiO 44,4 % no 45,6 %.

Po3rngaHemMo pes3ynbTaTti BUKOHAHHSA 3aBAaHb BignoBiaHo 4o npodginto 3aknagy 3CO.
Tabnuys 2.3.10

PesynbTaTy BUKOHaHHSA TecTiB yuHsamu 33CO pisHux npodinis

YacTKa yuHiB, 9Ki B cepegHbOMY Hafanu npaBuibHi Bignosigi, %

Tun 3aknagy 3CO

I3.B1 | 13.B2 b r X (0} M CepepHe

baraTonpodinsHun 38,1 53,0 52,2 39,3 32,0 67,6 49,8 47,8
bes npodinto 29,9 49,8 48,3 35,0 28,0 58,4 45,4 42,8
MpupoaoHUYo-maTeMaTUUHUM 42,7 56,7 54,9 41,6 35,5 67,7 60,3 52,2
CycninbHO-ryMaHiTapHum 38,0 49,9 48,1 33,4 31,1 64,6 443 441
TexHonoriYHum 35,3 52,1 51,7 32,9 32,3 59,9 47,9 451
dinonorivyHnn 36,3 51,9 49,9 37,0 30,7 63,0 [ 48,0 45,6

13.B1 = iHTerpoBaHe 3aBAaHHs, BapiaHT 1; I13.B2 = iHTerpoBaHe 3aBAaHHs, BapiaHT 2; b = 6ionoris; [ = reorpadis; X =
ximist; @ = thisnka; M = maTeMaTumka.

% 67

57

52,2

47

37

32,9 N/
29,9 28
27
13.B1 13.B2 b r X 0] M CepefHe
baraTonpodinbHuin CycninbHo- — Be3 npodinto
ryMaHiTapHuUi
MpupogHuyo- TexHONoriuHnm ®dinonorivyHni

MaTeMaTUYHWUI

PucyHok 2.3.6. Pe3ynbratu BUKOHAHHS TecTiB y4HAmMu 33CO pi3Hux npoghinis
(yacTka y4HiIB, SKi B cepedHbOMy Haodasiu hpaBusibHy BionoBiob, %)

13.B1 = iHTerpoBaHe 3aBaaHHs, BapiaHT 1; I3.B2 = iHTerpoBaHe 3aBaaHHs, BapiaHT 2; b = 6ionoria; [ = reorpadis; X =
xiMig; @ = dhisnka; M = maTeMaTumKa.

OuikyBaHO, WO HaKpalle 3 3aBAaHHAMW 3 MPUPOOHMYO-MaTEMATUYHNX AUCUMMANIH BNO-
panuncs yyHi knacis 33CO npupogHmMyo-MaTemMaTUUYHOro Npodinto: B cepeaHbomy 52,2 % 3a-
BOaHb byno po3B’a3aHo. IHLWI LWKOASPi pO3B’a3yBasiv 3aBAaHHS riple. HaHMK4YMIM MoKa3HMK
y 3CO 6e3 npodinto —y cepenHbomy 42,8 % 3aBaaHb po3B’a3aHo.

[N nowyKy IHWKX MOXIMBUX YMHHMKIB, LLIO BMIMBAKTb HA SKICTb MPUPOAHNYO-MaTEMA-
TWUYHOI OCBITM YYHIB, PO3MIAHYTO pe3ynbTaTu ONnTyBaHHA anMpekTopiB 3aknaais 3CO. Becra-
HOBJMEHO, LLIO HAMBINbLI BArOMUMM YNHHMKAMMU, LLO BMBAIOTL Ha SKICTb MPMPOOHMYO-MaTe-
MaTWUYHOI OCBITK, KepiBHMKM 33CO BBaXKakTh TaKi:

BMCOKOKBanihikoBaHi negaroriydi kagpu — 94,8 % pecnoHOeHTIB BiAnoBin «Tak»;
mMaTepianbHO-TEXHIYHEe 3abe3nedeHHs — 89,1 %;

OOTPUMaHHA akaaeMiyHol nobpodecHocTi — 87,4 %;

BIOKPMTA, NPO30pa Ta 3p0o3yMisia CUCTEMA OLLIHIOBAHHSA yuHIB — 85,9 %;
HaBYa/lbHO-MeToAMYHe 3abe3neveHHda — 82,8 %.

AKLLO AesKi YMHHMKM (NIOACbKNIM KaniTan, MaTepiafbHO-TEXHIYHE Ta HaBYalbHO-MeTOoaNY-
He 3abe3neyeHHs) by NporHO30BaHKMM, TO NiABULLEHHS yBary ocBITAH A0 NpobnemMm akaae-
MiYHOT 4OBPOYECHOCTI BBAXXAEMO A0BOJI HOBUM ABMLLEM O/19 HALLOrO CyCcninbcTBa. HanesHo,
Le NOB’A3aH0 3 3aKPINIEHHIM HOPM | MpaBMa aKaaeMiuHoT 4OOPOYECHOCTI Ha 3aKOHO4aBYOMY
PiBHI (3aKoHM YKpaiHu «[1po ocBiTy»*?, «[1po BuLLy 0CBITY»*8, «[1p0 HayKOBY | HAYKOBO-TEXHIUHY
LigNbHICTb»®?, «[Tp0 aBTOPCbKE NpaBo | CyMiXHI NpaBa»*®, «[1po BuaaBHU4y cnpay»*t, Haui-
OHaJslbHa CTpaTeria po3BMUTKY OCBITM B YKpaiHi Ha nepiog Ao 2021 poky*?, noctaHoBu Kabi-
HeTy MiHICTpiB YKpaiHu «[1po 3aTBepakeHHs MMopsaKy niAroToBkM 3000yBaYiB BULLOT OCBITH
CTyneHs gokTopa inocodii Ta AOKTOpa HayK y 3aknagax BMLLOI OCBITK (HayKOBMX YCTaHO-
Bax)»*3, «[1p0 MpOBeAEHHS EKCNEPUMEHTY 3 MPUCYOXEHHS CTYyNeHs AokTopa dinocodii»?*4,
ETMUYHMI KoOeKC yyYeHoro YKpaiHn®®), a Takox aKTUBHOK Nonynspmu3auieto akageMiyHol ao-
OpoYecHOCTI B OCBITAHCbKOMY cepenosuLii (€. Hikonaes Ta B. baxpywunH?®, 1. Conosa*’Ta iH.).

37 3akoH YkpaiHu «Ipo oceiTy». URL: https://zakon.rada.gov.ua/laws/show/2145-19.

383akoH Ykpainum «Ipo BuLy ociTy». URL: https://zakon.rada.gov.ua/laws/show/1556-18#Text.

393aKkoH YkpaiHu «[1po HayKoBY i HayKOBO-TeXHIYHY OianbHicTb». URL: https://zakon.rada.gov.ua/laws/show/848-19#Text.
403akoH YkpaiHu «[1po aBTOpCbKe NpaBo i cyMixHi npaBa». URL: https://zakon.rada.gov.ua/laws/show/3792-12#Text.
“13akoH Ykpainu «Mpo BuaasHmyy cnpasy». URL: https://zakon.rada.gov.ua/laws/show/318/97-%D0%B2%D1%80# Text.
42ykas Mpe3npeHTa Ykpainm Big 25.06.2013 N2 344/2013 «[po HauioHanbHy cTpaTerito po3BUTKY OCBITU B YKpaiHi Ha ne-
pioa oo 2021 poky». URL: https://zakon.rada.gov.ua/laws/show/344/2013#Text.

4[MocTtaHoBa KabiHeTy MiHicTpiB YkpaiHu Big, 23.03.2016 N2 261 «[Mpo 3aTBepaXeHHs Mopsaky niaroToBky 3000yBadyiB BU-
0T OCBITW CTyneHsa AokTopa Ginocodii Ta 4OKTOPa HayK Yy 3aKfajax BUMLLOT OCBITK (HayKoBMX ycTaHoBax)». URL: https://
zakon.rada.gov.ua/laws/show/261-2016-%D0%BF#Text.

“MocTaHoBa KabiHeTy MiHicTpiB YkpaiHu Big 06.03.2019 N2 167 «[po npoBeaeHHS eKCNepuMeEHTY 3 MPUCYOXKEHHS CTyneHs
nokTopa dinocodii». URL: https://zakon.rada.gov.ua/laws/show/167-2019-%D0%BF#Text.

SETUYHUI KOOEKC yueHoro YKpaiHu, CXBaneHnii nocTaHoBO 3aranbHux 36opis HAH Ykpainn 15.04.2009 Ne 2. URL: https://
zakon.rada.gov.ua/rada/show/v0002550-09#Text .

4Hikonaes €., baxpylmrH B. PoswmnpeHnin rnocapin TepMIHIB Ta NOHATH i3 akagemiyHoi nobpoyecHocTi. URL: https://osvita.
ua/doc/files/news/622/62228/glyusariy.pdf;

MeToOnuHi pekomeHgali’ Ana 3aknanis BALLOT OCBITU 3 NIATPUMKM NPUHUMMIB akageMiuHoi gobpodecHocTi. URL: https;//
osvita.ua/doc/files/news/622/62228/recomendatsii.pdf.
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Cnig 3a3HauYMTK, WO KiIbKICHI MOKA3HUKM OOTPUMAHHA pecnoHaeHTaMy akaaeMiduHol o-
bpouecHocTi (87,4 %) Ta BiOKPUTICTb, MPO30PICTb | 3PO3YMINCTb CUCTEMU OLIHIOBAHHSA YUHIB
(85,9 %) maimxke 3biraroTbcs.

OaHaK nNpu oNUTYBaHHI PECNOHAEHTIB OKPEMO He Byno aKLEHTOBAHO yBary Ha NUTaHHSX
OLiHIOBAHHSA YYHIB Ta peanisalii NpuHUMNIB akaaeMiyHol gobpoyvecHOCTI. ToMy BBaXKaeMo,
O OOCNIOXKEHHA MUTaHb IXHbOr0 BMANBY Ha AKICTb MPUPOAHNY0-MaTEMATUYHOI OCBITU MOXE
cTatm NpeAMeToM NMoAanbliMX HAyKOBMUX PO3BIAOK.

[poaHaniayeMo TPETIN YMHHUK, LLIO BNIMBAE HA AKICTb NMPUPOLHMYO-MaTEMATMYHOI OCBI-
T, — MaTepiasibHO-TEXHIYHEe Ta HaBYa/lIbHO-MeToaUYHe 3abe3neueHHs.

3a pesynbTaTamuy OOCNIAXEHHS BCTAHOBMNEHO, WO HanBuLi banu (3 Makcumymy — 20 ba-
niB) oTpmManu y4Hi came Tux 3aknagais 3CO, ae, Ha AyMKY BUMTENiB, HasiBHe cyyacHe obnag-
HaHHS Ta HeobXiaHI MaTepiany ANa AKICHOI peanisaLl,ii 0CBITHbOro npouecy (ane. Tabn. 2.3.11).

Tabnuys 2.3.11

PesynbTaTv BUKOHAHHSA TECTIB Ta BigNOBiAi BUMTENIB HA 3aNUTaHHSA:
«Yu BBarkaeTe Bu, wo Baw kabiHeT Mae cyvyacHe obnagHaHHA Ta HeobXigHi
MaTepianu A4ng SKicHoi peanisauii 0CBiTHbOro npouecy?»

Bignosigb yunutens
Ouvcumunnina «Tak» «Paple Tak» «PapLe Hi» «Hi»
cepepHin 6an yuHis
Bionoria 9,8 9,4 9,5 9,6
XiMmis 6,7 6,3 6,0 55
diznka 9,8 9,4 9,5 9,6
MaTtematuka 10,0 8,8 9,1 8,1
leorpadis 7,3 5,7 6,6 7,1

TaKOoX yCTaHOBNEHO, WO HamBuli 6bann oTpumanu y4uHi Tux 3aknagis 3CO, ae, Ha OyM-
Ky BUMTENIB, 6ibNioTekn 3abesneyeHo cydacHUMI NigpyYHNUKaMM AN HaB4YaHHS (amBe. Tabn.
2.3.12).

47Conosa [. O. AkageMiuHa YecHiCTb K ckafoBa NnpoecinHoi NiaroTosky ManbyTHIX axiBLiB B yHiBepcuTeTax EBponeit-
cbkoro Coto3y. [lncepTadia Ha 30,06y TTS HayKOBOro CTyneHsa AoKTopa dinocodii 3 negaroriky 3a cneuianbHicTio «011 Haykum
npo oceiTy» (OCBITHI, NnegarorivuHi Haykw), ranysb sHaHb «01 OcBiTa/lNenarorika». Kuis: KuiBcbkuii yHiBepcuTeT iMeHi bopuca
Fpiryerka, 2020.

Tabnuys 2.3.12

PesynbTtatv BAKOHAHHSA TECTIB Ta BiANOBiAi BUMTENIB HA 3aNUTAHHA:
«4u 3abesneyeHa WkKinbHa 6ibnioTeka cyvyacHMMM NigpyvyHUKamMu
nons 3abesneyeHHs AKICHOro HaBYaHHA?»

Bignosigb yuntens
Oucumnnina «Tak» «Pagwe Tak» «Papue Hi» «Hi»
cepepHilt 6an yuHie
Bionoris 9,4 9,5 9,4 8,1
XiMis 6,5 6,1 4,5 6,4
disnka 9,8 9,5 9,4 8,1
Marematuka 9,3 9,1 6,8 9,4
leorpadis 9,0 7,5 5,6 6,9

PasoM 3 TMM 3’'9CO0BaHoO, WO 3abe3neYeHiCTb WKiNbHUX BibNIoTEK CyUYaCHO METOOANUYHO
niTepaTyporo 419 BUUTENIB TEXK € BAXKIIUBUM YUNHHWKOM, 1€ MEHL 3HAYYLLIM, HIXX NONepeaHi.
Lle noB’A3aHO 3 HAABHICTIO METOAMUYHOI NiITEPATYPU Y BiTbHOMY AOCTYMi B Mepexi IHTepHeT.
3ayBaXknMo, ogHaK, Lo AKICTb LMX MaTepianis Moxe byTu Pi3HOH.

Ak cBigYaTb gaHi Tabnuub 2.3.11, 2.3.12, MaTepiaNbHO-TEXHIYHE | HABYaNIbHO-METOANYHE
3abe3neyeHHss € BaroMnMM YMHHMKOM SIKOCTI MPUPOAHMYO-MaTeEMATUYHOI OCBITU. BogHouac
noTpebye yTOUHEHHS MOro peanbHU CTaH. Pe3ynbTaTy ONUTYBAHHA KEPIBHUWKIB 3aknafdiB
3CO HaBepeHo Ha puc. 2.3.7.

KabiHeT MaTeMaTuKu 41,8 30,9 9,3
KabineT reorpadii 36,8 30,1 93
Ka6ier ximii 351 27,3 9,2
KabiHer tisnku 351 28,4 7,7
KabiHeT 6ionorii 39,2 31 22,7 7,1
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
W Tak Paple Tak Paguwe Hi Hi

PucyHok 2.3.7. Po3nodin BionoBidell kepiBHUKiB 3aknadie 3CO Ha 3anUTAHHSA:
«Yu BBaxaete Bu, wo y Bawomy 3aknadi oceitu kabiHeTu
npupoOHU4Y0-MATeMATUYHUX OUCYUNJIIH MAOTb CyYacHe 06/100HAHHS TA
HeobXxiOHIi maTepianu 0515 IKICHOro HABYAHHA?», %

OTxe, KepiBHWUKM 3aknaais 3CO HambinbLL BUCOKO OLHUAM HAaSABHICTb MaTepianbHO-TEX-
HiYHOro obnagHaHHs kabiHeTiB Bionorii (39,2 % Bifg 3aranbHOI KiIbKOCTI pECNOHAEHTIB NOB-
HICTIO 3 LIMM MOTroaXKYTbCs). HalHMK4Ye pecnoHaeHTN OUiHUAK MaTepianbHO-TEXHIYHE 0B+

43



44

nagHaHHeA kabiHeTiB mateMaTukum (18,0 %). MoHang uBepTb KepiBHUKIB (26,7 %) 3a3Haunnu,
LLLO 3aKaam, AKi BOHM OYOJHOOTb, MOBHICTHO 3abe3neyeHi obnagHaHHAM Ta HEOOXIAHUMM Ma-
TepianaMmn gns 9KiCHOro onaHyBaHHA NpeaMeTiB MPUPOAHNY0-MATEMATUYHOIO LINKITY.

Cxoxi BignoBiai 3aikcoBaHo cepen yuntenis: nuwe 20,6 % pecnoHAEHTIB 3a0BOJIbHAE Ha-
fBHE MaTepianbHO-TeEXHIYHe obnagHaHHs, 12,0 % — KaTeropuMyHo He 3a40BONbHSAE, 67,4 %
pPeCnoHAeHTIB Baranucs y Bubopi Bignosiai.

LlikaBo Byno TakoX YTOUYHUTH, AKi caMe 3acoby HaBYaHHA BUMTENI 3a3HAYMAN K TaKi, L0 BU-
KOPUCTOBYIOTb Y CBOIM POBOTI:

WKINbHUA KOMM'HOTEpP, HOYTOYK, NiaHweT ana suntensd — 71,4 % BumTenis;
B1ACHIi cMapTgoH, HOYTOYK, NNaHLWeT, eNeKTPOHHY KHury — 70,1 %;
npoexkTop — 56,8 %;

nabopatopHe obnagHaHHA — 52,1 %;

IHTEPAKTUBHY OOLWKY — 45,5 %;

LIKINbHI KOMA'tOTEPW, HOYTOYKM, NNaHWeTn AN yuHiB — 34,5 %;
CMapTMOHN, NAAHLLETU, ENEKTPOHHI KHUTK yuHIB — 33,6 %;

MapkepHy gowky — 20,6 %;

Tenesizop — 16,9 %;

3acobu BipTyanbHoi abo gonoBHeHoI peanbHOCTI — 11,7 %.

fAK cBigYaTb pe3ynbTaT OOCAIAXEHHS, HanyacTiwe B MpouUeci HaBYaHHA BUMTENI BMKO-
PUCTOBYIOThb LWKIiNbHY Ta BACHY KOMM'IOTEPHY TeXHIKY (KoMn'toTep, HOYTOYK, naaHLWeT), Npo
Le cTBepaxytTb 71,4 % Ta 70,1 % ocib BignosigHo. TpaguuinHi 3acobun — MmapKepHa aoLuKa,
TeneBi3op — NOCTYNOBO BTpavatTb nonynspHicTe (20,6 % Tta 16,9 % BianoBiaHO). HaHMX-
YMN NOKA3HMK MatoTb 3acobu BipTyanbHOI abo 4oNoBHEHOT peanbHOCTI (11,7 %), 1o B1upasHo
CBIZYMTb MPO HEOOCTATHIO HAABHICTb TaKOro 0bnafHaHHA y WKONax Ta OKpecae npobnemy
CTBOPEHHS | po3BuTKY STEM-nabopatopin, aki akTyanbHi came Ang npupoaHNY0-MaTeMaTmy-
HUX HayK.

BaromMmm acneKkToM SKOCTI OCBITM BUCTYMNAE TAKOX HAsiBHICTb HaBYalbHO-MeTOANYHOI fi-
TepaTypu. Ha puc. 2.3.8 HaBedeHO pe3ynbTaTv ONUTYBaHHS BUUTENIB LWOA0 3abe3neyeHoCTi
6ibnioTek cyyacHUMU NigpyYHMKaAMM 019 YUHIB Ta METOAUYHOK NiITEPATYPOrO 419 nefaroriy-
HX MPaLiBHAUKIB.

MigpyYyHUKM oNs yuHis 45,5 42,2 10,8 1,5
NiTepatypa gns BunTenis 13,2 31,4 40,5 14,9
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
B Tak Papuwe Tak Pagwwe Hi Hi

PucyHok 2.3.8. Po3nodin Bionogidel y4uTtesiB HA 3aNUTAHHS:
«Yu 3abe3neveHa wkinbHa 6ibnioteka cyyacHUMU niopyyHuUkamu 0715 3abe3neyeHHs
SIKICHOro HaB4YaHHA?» Ta «YHu 3abe3nevyeHa WkinbHa 6ibnioteka cy4acHo MeToO0UYHOH
niTepartyporo 01 BHUTENIB?», %

OTXe, BUNTENIB NepeBaXKHO BNalWTOBYE 3abe3nevyeHicTb bibnioTek cydacHMMK nigpyy-
HUKAMW N9 YYHIB — NPO Ue CTBepaAXytoTb 87,7 % pecnoHOeHTIB. AKLWO roBOpUTM Npo Ha-
BYaSIbHO-METOAMYHY NiTepaTypy A9 BUMTENIB, KAPTMHA NPOTUNEXKHA: MEHLLE HIXX MOI0BUHY
pecnoHaeHTiB (44,6 %) 4acTKOBO BNawToBYE 3abe3neveHicTb 6ibNioTEK HaBYaIbHO-METO-
OMYHOO NiTepaTtypoto, a binbwicTb (55,4 %) — He BNaLITOBYE.

Ha Haly oyMKy, cydacHOMy BUUTENO B yMOBax peopMu «HoBa yKpaiHCbKa LwKona» bpa-
KYE METOAMYHUX PO3PODOOK, AMOAKTUYHOINO CynNnpoBOAY OO0 OpraHisalii Ta 3MiCTy 3aHATh i3
NPUPOOHMYO-MaTEMATUYHUX OUCLUMMITIH.

IpekTopu 3aknaais 3CO npnbnnsHo Tak camo OLiHWTbL 3abe3neyeHicTb bibnioTek cy-
YaCHOK MEeTOOMYHOK NiTepaTypord ANg BUYMTENIB NMPUPOAHNYO-MATEMATUYHUX OUCLUMITIH.
Jnwe 13,3 % KepiBHWKIB MOBHICTIO MOFOAXYOThCS 3 TBEPAXKEHHAM, L0 WKiNbHa bibnioTeka
3abe3neyeHa cy4vacHow nitepaTyporo, 7,7 % — KaTeropnuyHo He NOorodxKyrTbCs 3 LM, binb-
wicTb (79,0 %) — BaratoTbCs LWOA0 BMOOPY BiANOBIAI.

3a3HayeHe NigTBEPOAXKYE HaranbHy NoTpeby B MOCMAEHHI HABYaNbHO-METOOMYHOIO 3a-
be3neyeHHs cydYacHMX 3aKafiB OCBITH, WO BMMArae Bif iXHiX KEPIBHUMKIB OiNbLLOI yBaru oo
LbOro NMTaHHS.

3 orngay Ha Te Wo ApYrni pik Nocninb HaBYaNbHWIM NpoLec BiobyBaeTbCsa Y 3MillaHOMY
thopMarTi, y 4OCAIAXKEHHI BaXXN1MBO ByNo BUABUTM BNAUB BUCTAHLLINHOI OCBITU IK YeTBEPTOro
UMHHMKA BMNIMBY Ha AKICTb MPUPOAHNYO-MATEMATUYHOI OCBITU YUHIB.

PesynbTat onnTyBaHHSA BUMTENIB WOO0 0OCAriB OXOMMEHHS YYHIB NPW AUCTAHLIMHOMY
HaBYaHHI CBIAYaTb, WO yUHI TKX 3aknaais 3CO ge, Ha AyMKY BUUTENIB, YCix 3406yBaviB OCBITH
OXOMMIEHO NPW AMCTaAHLIMHOMY HaBYaHHI, OTpUMann HarBuLLi bann B TecTyBaHHI (auBs. Tabn.
2.3.13).
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Tabnuys 2.3.13

Pe3ynbTaTy BUKOHAHHS TECTIB Ta BigNoBifi BUMTENIB HA MUTAHHS
«OUiHITb 06CAr OXOMNEHHS YUHIB NPU AUCTAHLINHOMY HaBYaHHI»

BignoBigb yuntens
«OxonneHo
A «OxonneHo «OxonneHo MEHLLIe Hisk
BCiX YYHiB» 6iNbLLiCTb YUHIB» .
NOJIOBUHY YUHiB»
cepepHin 6an yyHie
bionoria 9,6 9,5 8,7
Ximig 6,7 6,0 3,4
®di3nka 9,7 9,5 8,7
MaTtemaTuka 9,6 8,4 8,0
leorpadis 9,6 6,4 -

AKWUI, HA OYMKY BUMTENIB, peanbHIM 06CAr OXOMMEHHS YYHIB NPY ANCTAHLiIMHOMY HaBYaH-
Hi? 45,8 % yunTeniB 3a3HavatoThb, WO A0 HaBYaHHS 3a/y4eHo BCiX y4UHIB, 52,3 % — BinblUiCTb,
1,9 % — MeHLLEe HiXX NONOBUHY YYHIB.

OTXe, KOHCTATYEMO Baromy npobnemy: He BCiX YYHIB CUCTEMHO OXOMNEHO Npu AUCTaH-
LiIMHOMY HaB4YaHHI. 3p0O3yMino, WO NPUYMHK LUbOro BApTO WYyKATW Hacammnepemn B OpraHisa-
LLIMHO-TEXHIYHNX MOXMBOCTAX peanidaLii OCBITHbOro npouecy. Y Tabn. 2.3.14 HaBeneHo ae-
TaNbHi pe3ynbTaT ONUTYBaHHS BUNTENIB.

Tabnuys 2.3.14

Pos3nogain Bignosigen yuntenis Ha 3anuTaHHA: «OLiHITb, HACKINIbKM NOJaHi HUXKYE Tex-
HiYHi MOXX/TMBOCTI B WWKOJIi 0,03BONAIOTb BaM peanizoByBaTn 0CBiTHIN npouec», %

nporpam (60,3 %). 3a3HAUMMO TaKOX, WO KOXEH BOCbMUIM yUUTENb KATErOpPMUYHO BUCIIO-
BMBCS NPO Te, WO BiACYTHICTb KOMM'IOTEPHUX NPOrpam He A03BOMSE 34IMCHIOBATM OCBITHIN
npoLec. 3aranoM OTpUMaHI gaHi NeperykyTbCa 3 pe3ybraTaMy aHaniTUYHOro 3BITy, Nia-
FOTOB/IEHOr0 aHaNiTUYHUM UeHTpoMm «OCBITAHaNI TUKa» KMIBCbKOrro yHiBepCUTETY iMeHi bo-
puca MpiHveHka y 2020 poui*é.

Moka30Bo, Wo KepiBHWKM 3aknaais 3CO Mmamxe iAeHTUYHO BIANOBINM HA NOCTaBNEeHI 3a-
NUTaHHA, BUOINMBLNW HANDINbLW rocTpi Nnpobnemm — HeJoCTaTHIO 3abe3neyeHicTb 3aKnanis
Cy4acHOK KOMM'IOTEPHOK TEXHIKOK Ta KOMM'IOTEPHUMK NporpaMamm Ansg NnpoBeaeHHs 3a-
HATb I3 NPUPOAHMYO-MATEMATUYHUX OUCLUMITIH.

Pa3oM 3 TuM, OOMallHI YMOBW BUMTENIB 015 peanisalii OCBITHbOro NpoLecy BUSBUANCS
6inbW etheKTUBHMMMN. Lle, Be3CYMHIBHO, CNpUSo e)eKTUBHOCTI HABYAHHS y nepiod coliasb-
HOro gucTaHuitoBaHHsa (oms. Tabn. 2.3.15).

Tabnuys 2.3.15

Posnogin Bignosigen yuntenis Ha 3aNUTaHHS:
«OUiHITb, HACKINbKN NOAAHI HUXXYe TeXHIYHI MOXXNuBOCTI y Bac yooma
[,03BONSNN peani3oByBaTH OCBITHIM Npouec Nig, Yac KapaHTUHY», %

«He po3BondaioTb

TexHiuHi MOXXNuBOCTI

«[lMoBHicTo 0,03BONAOTH
peanisoByBaTW OCBITHil
npouec», %

«YacTKoBO 0,03BONAOTb
peanizoByBaTu OCBITHIl
npouec», %

peanisoByBaTu
OCBITHi npouec»,
%

[ocTyn oo WBMAOKICHOIO

nporpam

79,5 19,3 1,2
IHTEepHeTy

HaFIB!—HCTb Cy4acHol 63,4 32,4 4,2
KOMMN'IOTEPHOT TEXHIKM

HaaBHICTb KOMM' IOTEPHMX 47.0 46,9 6,1

TexHiuHi MOXXNMBOCTI

«loBHicTIO 0,03BONSAOTH
peanisoByBaTu OCBITHiM
npouec», %

«YacTKoBO [,03BONSAIOTb
peanisoByBaTu OCBITHil
npouec», %

«He po3BongTb
peanisoByBatu
OCBITHIl npouec»,

%

JocTyn 0o WBMAKICHOTO

44,2 47,5 8,3
IHTEpHETY

HaﬂB!—HCTb CydacHol 40,8 50,7 8,5
KOMM'IOTEPHOI TEXHIKN

HasBHICTb KOMMN'OTEPHMX 26,9 60,3 12,8
nporpam

LocTyn 0o oHnanH-nnaThopm

ONs peanisauii gucTaHLUiMHOro 58,2 36,7 51

HaB4YaHHA

OTxe, Ha oymKy binbwocTi BumTenis (58,2 % ocib), 4OCTYN A0 OCBITHIX OHNAMH-NNaThopm
MOBHICTIO IO3BOJISIE pPeaisoByBaTW OCBITHINM NpoLec. B IHWWX NUTaHHAX BUMTENI HAMYacTi-
e obupanu BignoBiab «4acTKOBO A03BONATL». Lle cTocyeTbCca 4OCTYNy A0 WBUAKICHOMO
IHTepHeTy (47,5 %), HasBHOCTI cydacHoi koMn'toTepHoi TexHikn (50,7 %) Ta KOMM'toTepHUX

LlikaBo, L0, Ha AYMKY BUMTENIB, IXHI AOMALLHI TEXHIYHI YMOBM 3HAYHO KpalLLli, HiXX WWKIAbHI.
Tak, 79,5 % ocib cTBepAXYHTb, WO BAOMA MaKTh rapHUi AOCTyN A0 WBUAKICHOro IHTep-
HeTy. Jlnwe anga 1,2 % ocib 4ocTyn A0 WBMAOKICHOro IHTepHETY € akTyaibHOK Npobnemoto.
Ha poboTi y WwKoni uen nokasHmK 3Ha4yHo Bunim — 8,5 %. Kpim Ttoro, 63,4 % pecnoHOeHTIB
KOHCTaTYOTb HAABHICTb ya0OMa Cy4YacHO! KOMM'IOTEPHOI TEXHIKN, WO YMOXIUBKOE OMNCTAH-
LiHe HaBYaHHSA. 19 nopiBHAHHS: nuwe 26,9 % ocib niaTBepanu, Wo WKinbHa Komn'totep-
Ha TexHika MOBHICTHO A403BOMSE peanizoByBaT OCBITHIM Npouec. BogHoyac 3aNMLIAETHCA
aKTyaslbHUM NUTAHHA OOCTYMNY A0 Cy4acHOro nporpamMHoro 3abesnedenHsa. Tak, nuwe 47,0
% yu4mTENIB FOBOPSATb MPO AOCTATHIO HAABHICTb KOMM'IOTEPHUX NpOorpam Ana peanisadil oc-
BITHbOIO MpoLEecy.

AHanisyroum BIANOBIAj YYHIB LWOA0 OOMALLHIX MOXIMBOCTEN ONS peanisauil AUCTaHLUIn-
HOro HaBYaHHSA, 3a3HAYMMO TaKe:

83,4 % yu4HiB BBaXatoThb, L0 WBMAOKICTb [HTEepHETY BAOMAa AO3BOMSE M HABYATUCS;

480praHisaLis OCBITHbOro NpoLLecy B WKonax YKpaiHM B yMOBax KapaHTMHY: aHaniTMYHa 3anucKa.
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68,8 % 3abe3neyeHi KOMM'IOTEPHOK TEXHIKOK AN HABYaHHY;
58,9 % mMatoTb HeobXxigHI KOMM'KOTEPHI NPOrpamu s HaBYaHHS.

[ocnTb BaroMo Ha KOCTI OCBITHbOro NpoLecy BiabnBaeTbCs piBEHb IHHOPMALiNHO-KO-
MYHIKaLiMHOT KOMNEeTEeHTHOCTI BUMTenis (amB. Tabn. 2.3.16). HM3bkWI piBeHb L€l KOMNe-
TEHTHOCTI CMIBBIAHOCUTBLCS 3 HU3bKNUMUK pe3ynbTataMy yUHIB NpU TECTYBAHHI.

Tabnuysa 2.3.16

PesynbTatv BUKOHAHHS TECTIB Ta BiANOBIiAi BUMTENiB HA NUTAHHS:
«OUiHiTb piBeHb BNacHOI iH(hopMaL,iMtHO-KOMYHIKaLINHOI KOMNETEeHTHOCTI
Onsa 3abe3neueHHs 3aBAaHb OCBITHbOIO NpoLecy»

PiBeHb iHhopMaLinHO-KOMYHiKaLiliHOT KOMNETeHTHOCTi BUUTENIB
(3aixHiMK BignoBigamu)
OuvcuunniHa «Bucokum» «CepepHin» «Hu3sbknn»
cepepHin 6an yuHie
Bionoriqa 9,6 9,5 9,1
Ximis 6,3 6,2 6,1
di3nka 9,5 9,6 9,1
Maremartuka 9,0 9,2 6,1
leorpadis 6,7 6,2 -

3asHauymMmo, Wwo Hameuwi 6anu 3 Gionorii, XimMii Ta reorpadii 3atikcoBaHO Y TUX YYHIB,
yunTeni aKkmx, BiANOBIAHO A0 CAMOOLIHIOBAHHS, BU3HAYakOTh BIACHWI PIBEHDb IH(DOPMALLIM-
HO-KOMYHIKaLiMHOT KOMNETEHTHOCTI IK BUCOKMI. Halkpauli banu y4yHiB i3 isnku Ta mate-
MaTWKM BIANOBIOATb CEPEAHbOMY PIBHKO PO3BUTKY IHOPMALIMHO-KOMYHIKALLIMHOT KOMMe-
TEHTHOCTI BUNTENIB, ane BiApi3HATbCA Bif iHWKX banis He binbLue, Hix Ha 0,2 bana.

OKpecnnmMo cTaH pPo3BUTKY iH(DOPMALIMHO-KOMYHIKALINHOI KOMANETEHTHOCTI yuYnTenis
BIANOBIAHO OO0 MPOBEAEHO! HMMKM CAMOOLIHKM, a TaKOX IX OLIHKM OMpeKTopamMu 3aknanis
3CO (auB. puc. 2.3.9).

CaMooL,iHKa BUNTENiB 30,1 66,5 3,4
Ouirica pupexropic | R 351
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Il Bucokun CepepnHin Hunsbkni

PucyHok 2.3.9. Po3nodin Bidnogideli yuyuresiiB Ta OUPEKTOPIiB HA 3ANUTAHHS NPO PiBEHb
iHhopmauiliHO-KOMYHIKQYIUHOI KOMNeTeHTHOCTI BYuTenis, %

7K cBiAYaTh pe3ynbTaTy ONUTYBaHHS, KepiBHWKKM 3aknaaiB 3CO 6inbl BUCOKO OLIHIOKTb
PiBEHb IHPOPMALIMHO-KOMYHIKALIMHOI KOMOETEHTHOCTI BUMTENIB, HIXX cCaMi BUMTENI. Ha oyMm-
Ky 64,9 % 0cCib, Len piBeHb € BUCOKUM, TOAI 9K yunTeni nepeBakHo (66,5 %) BBaXat0Tb M0Oro
cepenHiMm.

LlikaBo, WO Ha OyMKY BUYNTENIB, PiBEHb IHHOPMALINHO-KOMYHIKALIMHOI KOMNETEeHTHOCTI
YUHIB TaK CaMO € CepefHiM, Npo ue CTBepaXyTb 68,1 % pecnoHaeHTiB. [MpoTe B A0Chi-
OXXKEHHI He BUSBIEHO 3aN1EXHOCTI MK pIBHEM IHDOPMALINHO-KOMYHIKATUBHOI KOMMETEHT-
HOCTI YYHIB Ta pe3y/ibTaTaMy BUKOHAHHA HMMW TeCTOBMX 3aBAaHb.

Y nocnigXXeHHi BaXXanBo byno BCTAHOBUTU, Y BUKOPUCTOBYOTb YUMUTEN TEXHOMNOTIT HaB-
YyaHHS, 0cobMBO HeobXiaHI 415 peani3alii OCBITHbOro Npouecy B 3MillaHoMy dopmaTi («ne-
PEBEPHYTUM KNac», MoAenb pPoTaLlii, MeTod NPOEKTIB Ta iH.)*°. 3a3Ha4YMMO, WO BianoBigaum
Ha 3anNuTaHHA, yunTeni HanvacTiwe obupanu BapiaHT «IHodi». TeXHONOrit0 «NepeBepHyToro
Knacy» Ta MOAeNb poTaL,ii 4acTo BUKOPUCTOBYOTb 23,8 % 117,4 % pecnoHAeHTIB BiANOBIAHO
(y YYHIB Li noKasHuKK — 28,5 % 1 6,7 % BiANOBIAHO), LLLO OKPEC/E aKTyalbHYy NoTpeby B pO3-
POOMEHHI METOANYHMX PEKOMEHAALIN 1W0A0 peani3auii hopM i METOAIB HABYaAHHS B YMOBaX
OUCTaHLIMHOT OCBITW.

OTpuMaHi pe3ynbTaTh BKasasau Ha We OfaHy BaroMy npobnemy — noganblie NigBuLLEH-
HA KBasidikalil yunTeniB y KOHTEKCTI LMdpoBi3aLii oCcBITK. Y LIbOMY acneKTi A0LibHO byno
BCTAHOBUTMW, Y1 3a[0BOSIEHI BUMTENI NPOMNO3MLIIMM NpOrpam niaBuLLEHHS KBanidikauii IH-
CTUTYTY NIABULLEHHS KBaNidikalli KNIBCbKOro yHiBepcuTeTy imeHi bopuca piHueHKa. Buas-
NeHo, Wo binbwicTb pecnoHaeHTiB (52,1 %) 4aCTKOBO 3a40BOJIEHI HAABHUMM NMPOMNO3ULLIAMMY,
NOBHICTIO 3apoBoneHi 34,6 % ocib. KpiM Toro, pecnoHaeHTn Haganu npono3u,ii woao tema-
TUKW Nporpam nigsuileHHda ksanidikauii (JooaTok ).

OCTaHHI 3anuMTaHHA, WO XapaKTEPU3YKTb CYTHICTb OMCTAHLIMHOMO HaBYaHHA B yMO-
Bax KapaHTWHy, bynu noB’a3aHi 3 BUOKPEMNEHHAM LUPPOBMX IHCTPYMEHTIB Ta CEPBICIB, 9K
BUKOPUCTOBYHOTb Y4MUTENI. 3a pe3ynbTaTaMm ONUTYBAHHSA 30IMCHEHO paHXyBaHHS CaWTIB |
nopTaniB 3 eNeKTPOHHMMKN OCBITHIMK pecypcamu (Big, HaMbINbL MNONYASPHUX 00 HANMEHLU
nonynsapHux): 1) «Ha ypok»; 2) HaB4YanbHi MaTepianu, po3MilleHi B YouTube; 3) «BceocsiTa»;
4) «BceykpalHcbKa WKoMa oHNnanH»; 5) «EdEra»; 6) kaTanor eNeKTPOHHMX OCBITHIX pecyp-
ciB IHCTUTYTY NicnaaMnAoMHOT 0CBIiTU KMIBCbKOMO yHIBEPCUTETY iMeHi bopuca MpiHueHka; 7)
«Prometheus»; 8) «Min knac»; 9) «iLearn»; 10) «Coursera».

KpimM TOro, BUMTEN Ha3BaNM iHWI CanTK Ta NOPTaan 3 e/IEKTPOHHNUMM OCBITHIMU pecyp-
camu, 9Ki BUKOPUCTOBYHOTb y pobOTI: «EAnHA WKOMa», BUAABHMUTBO «PaHOK», BMOAABHMLTBO
«MeparoriyHa npeca», «LLkinbHe nTTa», «OcBiTaUA», «Ypok-UA», «Classtime», «LlikaBa Ha-
yKa», «KnacHa ouiHKa» Ta iH., a TaKoX 6/10rn, IHTEPHET-CTOPIHKM BUMTENIB-NPEAMETHUKIB,

Y 0OCNIOYEHHI TaKOX BUSIBIEHO LUMMPOBI IHCTPYMEHTU A1 HaBYaHHA NPUPOAHNY0-Ma-
TeMaTuiHux gucuunnid (Jogatok ).

49 OpraHisalLiis OCBITHbOr0 NpOoLLeCy B LUKONAaxX YKpaiHM B yMOBaX KapaHTWHY: aHaiTUYHa 3anmcka.
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AHani3 OCBITSHCbKOI NPaKTWKW, NefaroriyHmii OCBIA aBTOPIB AOCNIAXEHHS A03BONSE
BMOKPEMUTK BaXKIMBE 3anMTaHHA: 9K 36eperTun yBary y4HiB Mig Yac AMCTaHUINHOI OCBITH,
3aNy4nTy iX 00 aKTUBHOI Mi3HAaBaNbHOI AiFNbHOCTI, BpaxoByBaTKh 3anuTu i noTpebu? Bigno-

Bidb Ha L& 3anMTaHHSa MOXHa oTpmMaTih nicns 3’F|CyBaHHF| MOXNMBOCTEM Ta OMOAKTUYHOT

OOLUINbHOCTI 3aCTOCYBAHHA IHTEPAKTUBHMX METOAIB | TEXHOMOr N AMCTAHLIMHOMO HaBYaHHS.

[Ona peanizauii IHTEPAKTUBHUX METOAIB | TEXHONOTIN AMCTAHLIMHOIMO HABYAHHS BaXK/IMBe
3abe3neyeHHs ABOX YMOB:

OcHaLLeHHS WKIN CyYaCHNUMM TEXHIYHMMK 3acobaMm iHTepaKTMBHOI B3aeMopii (Taknumm
AK LUMDPOBUIM BUMIpOBANbHUIA KOMM'IOTEPHUI KOMNEKC, CUCTEMA TeCTYyBaHHS Ta roflocy-
BaHHS, IHTepaKTUBHI 3acobu (NaHenb, CTiN, NICOYHMLS, NiANora), Wo A03BOASKOTb YYHAM Kpa-
e afanTyBaTnUCA B KNaci, BCTAHOBNOBATM OCOBUCTI KOHTAKTK, 0OMIHOBATUCS IHOpMaLLIEH,
b6paTu Ha cebe BIANOBIAANbHICTb 3a AiSbHICTb FPYNK, BUCYBaTW iAel, CTBOPHOBATU NMPOEKTMH,
MTN Ha BMNPaBAAHWN PU3MK | MPUAMATI HECTAHOAPTHI PILUEHHS, YHUKATX MOBTOPEHHSA MO-
MWNOK, NEePEKOHNMBO BMKNA4ATU CBOI AyMKM, nepenbavaTy Hacniaku poboTu, eheKkTUBHO
yNpaBnATY CBOEK AISNIbHICTHO | YaCOM TOLLLO. 3a3HadeHi TeXHIYHI 3acobu 0cobnmnBO BaXKNMBI
ONS AMCUMNAIH NPUPOAHUY0-MAaTEMATUYHOIO LIMKIY B KOHTEKCTI NpoBeaeHHs nabopaTopHMX
O0CAIAiB, MPAKTUYHNX PObIT 3 AeMOHCTpALIED aBML, 3 MatemMaTuKK, i3nKK, Ximii, bionorii,
reorpadii Ta iH.

Po3pobneHHs MeTOAMYHUX PeKOoMeHaaLi WOoAO0 BUMKOPUCTAHHSA UMEPPOBMX IHCTPY-
MEHTIB Ta CEPBICIB Yy NMPOLEeCi HaBYaHHSA NPUPOAHUYO-MATEMATUYHUX OUCUMMIIH, Y T. Y. TUX,
O YMOXIMB/IOKTE OHNANH-AEMOHCTPaL,l, cuMynauil ekcnepumeHTiB (Hanpuknaa, Go-Lab,
Mozabook, PhET, «BipTyanbHi nabopatopii», Sketchfab, PlantSnap Ta iH.). Taki nporpamu imi-
TYHOTb BUKOHAHHSA NabopaTopHMX pobiT, MOAENOKTb EKCAEPUMEHTH, HAOUHO AEMOHCTPYIOTb
NPUHLMAKM PODBOTM NPUCTPOIB, 403BONAOTHL CNOCTEPIraTh 3a NpoLecamm, AKi BaXKKo nobaymtm
B peasibH1X yMoBax be3 3acToCyBaHHSA 404aTKOBOT TEXHIKM TOLLO.

M’aTMM BaroMmMM YUMHHUKOM SKOCTi MPUPOOHMYO-MaTEMATUYHOI OCBITU BMUAINEHO NPO-
theciiHuM piBeHb yuuTtens.

Y DocCnigXXeHHi BCTAHOBMEHO TaKy 3aKOHOMIPHICTb: Y4YHI, AKMM NogobaeTbes, K BUKNA-
[a€ BYUMTENDb, OTPUManu BuLLi 6anu 3a pesynstaTtamu TecTyBaHHS, AMB. Tabn. 2.3.17.

Tabnuys 2.3.17

CepepHin 6an yuHiB Ta iXHi BianoBiAi Ha 3anMTaHHSA Npo Te, UM nogobaeTbes iMm,
K OUCLUNNIHY BUKNALA€E BUNTEND

Bignosigb yuHiB
OuvcumnniHa «Tak» «Hi»
cepepnHin 6an yuHie

Bionoriga 9,6 9,6
Ximis 6,4 6,2
di3rka 12,1 11,7
MaTemaTuKka 10,0 8,9
leorpadis 6,9 6,6

OUiHIOYN HAasBHI NedarorivyHi kagpu, nepesaxHa binblWicTb KepiBHUKIB 3aknaais 3CO
CTBEPMXKYHOTb, WO KBaniikaL,is BYUTENIB NPUPOOHNYO-MATEMATUYHMX ONCUMMNIH € AoCTaT-
HbOK ANS peanisau,ii AKicCHOro HaBYaHHA. OcobNMBO BUCOKO PECMOHAEHTM OLLIHIOTb KBasli-
hikalito BUMTENIB MaTeMaTUKK, reorpadii Ta bionorii. Mpo ue ceig4aTh Bignosigi noHan 75 %
anpeKkTopiB. TPOXM HUXKYE BOHM OLHIOKOTL KBanidikawito BunTenis ximii (72,6 %) Ta disnku
(66,7 %).

Y Tabnuui 2.3.18 HaBegeHO yChilHICTb BMKOHAHHSA TECTOBKMX 3aBAaHb BiANOBIAHO 40 Xa-
paKTepucTukK yuntenis (Biky yunmTens, cTaxky noro poboTtu, Kateropii BumMTens).

Tabnuysa 2.3.18

YCniWHICTb BUKOHAHHA TECTOBMX 3aBOaHb Ta BiK, CTaX | KaTeropis BuMtenis

Bik, pokiB Crax, pokiB KaTteropis
Avcunnniva | D0 33%' i%' 55%' 60+ | 0-5 | 6-10 1115 20+| B | 1 | 11 | cn
CepepHi 6anu yuHiB

Bionoris 10,0 | 9,7 10,0 9,6 | 9,7 | 9,6

Ximis 58 ] 6,8 6,8 | 62| 64| 70

diznka 11,8 1 12,0 11,9 111,7 | 11,7 | 11,5
MaTtemaTuKa 9,0 8,9 8,5 9,4 | 9,2 8,7

leorpadis 6,9 6,2 65|74 | 64|72

B = Buwa kateropis; I = nepwa kateropis; II = gpyra kateropisa; Cn = cneuianicT.

. Hawnripwwnin pesynsrar Hankpauwmn pesynsrat
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OuikyBaHoO, WO HaMKpalli pe3ynsTaTu, SK NpaBnIo, NOKasyTb YUHI AOCBIOYEHUX yUnTE-
NiB BULLOI Ta NepLIOi KaTeropin 3i ctaxem pobotn noHad 171 pokis. Y BunTenis Bikom 30-39
POKIB YYHI MPOAEMOHCTPYBaIM HAWrIpWi pe3ynsratn 3 Qi3nku, MaTeMaTuku Ta reorpadii.
LlikaBO, WO OTpMMaHi pesynbTaT NeperykyrTbes 3 AaHUMK OOCNiaXeHHS KUIBCbKOro yHi-
BepcuTeTy iMeHi bopuca lpiHYeHKa WoA0 BM3HAYEHHS KOMMETEHTHOCTEN BUKNaAAYiB BU-
oI WKoNm®®. Byno BCTaHOBNEHO, L0 Negarori 3a3HauyeHoro Biky MatoTb BaroMi NpoMecinHi
TpyaHouli. Lle cnoHykae 0o po3pobneHHsa Ta BNPOBaOXKEHHS CUCTEMM NIATPUMKN MONOOMUX
BMKa[adiB Ha Pi3HMX piBHAX (MaTepianbHOMY, MOpPasibHOMY, METOOANYHOMY TOLLO).

BogHouac noTpebye aHanisy peanbHUN CTaH NegaroriyHnx Kagpise, 30KpeMa cTaTucTuy-
HW MOPTPET YUYNTENS CTONUYHOI LLIKON.

3a pesynbratamu onNUTyBaHHA 976 yuymTenisa NPUPOAHUYO-MATEMATUYHUX AUCUMMIIH
BCTaAHOBJ/IEHO, WO 28,9 % ocib matoTb Bik 50—-59 pokiB. 3aranom yacTka negaroris, AKUM no-
Hapg 50 pokiB, cTaHOBUTb 53,1 % BiA 3aranbHOI KIbKOCTI PECMOHOEHTIB, YUYUTENIB BIKOM 40
29 pokiB — 9,3 %, Bikom Big 30 0o 49 pokis — 37,5 % (auBs. puc. 2.3.10).

24% 6% 14%

W [o 24 25-29 30-39 W 40-49 W 50-59 60 i binbLie

PucyHok 2.3.10. Po3nodin yuureniB 3a Bikom, %

Ha puc. 2.3.11 HaBefeHo iHopmauito Woao cTaTi BuMTeNiB. BignosigHO A0 pe3ynsratis
OOCNIOXEHHS, Y WKonax BukNnagarTb 8,2 % yonosikie i 91,8 % xIHOK.

@
' 8% uonoBiku

PucyHok 2.3.11. Po3nodin yuutenis 3a cTartio, %

Ha puc. 2.3.12 HagaHo iHhopMaL,ito Woao0 CTaxy: BiNbWICTb yUMTENIB MAE CTaX NoHang,
21 pik (62,5 % Big 3aranbHOI KiNbkocTi), Ao 10 pokiB cTaxy MatoTb 17,7 % ocib.

. b b “

I 0-5 pokiB 6-10 pokiB 11-20 pokiB Ml 21 pik i 6inbwe
PucyHok 2.3.12. Po3nodin yuurenis 3a ctaxem, %
S0 KomneTeHUiT BMKNanadis BMLLOT WKONW B 00y 3MiH: AiarHOCTMKa Ta aHaniT1Ka (3a pesynstataMu AoCniaxeHHs B Kuie-

CbKOMY yHiBepcuKTETI iMeHi bopuca MpiHueHka) / Xopyxa J1., bpaTko M., KoTteHko O., MenbHuderko O., MpolukiH B.; 3a Hayk.
pén. o-pa nen. Hayk, npodecopa J1. Xopyxoi. Kuis: Kniscbkuii yH-T iMeHi bopuca MpiHyeHka, 2018. 92 c.

Kpim TOro, 36,8 % yumtenis npautotoTb 21 pik i binblle y KOHKPETHOMY 3aKknafi OCBITH,
3aranom 59,8 % yumtenis npautotoTe noHaa 11 poKiB y KOHKPETHOMY 3aKafi OCBITH.

MepeBaxkHa binbwicTe yuntenie (74,8 %) MatoTb BULLLY KATEropito, Lo KOPESOE 3 MOKa3-
HUKaMK IXHbOro cTaxy (ams. puc. 2.3.13).

11% 8%

[ Buwa Karteropis I kaTeropis II kaTteropis M cneuianict

PucyHok 2.3.13. Po3no0in yuuteniB 3a kBanighikayitiHumu kareropisamu, %

TakoxX y XO4l ONUTYyBaHHA BCTaHOB/EHO, WO 89,1 % yunTeniB MatoTb A0AATKOBE HaBaH-
TaXkeHHa (KnacHe KepiBHULTBO, 3aBifyBaHHS KabiHETOM, rpoMaacbKy poboTy Ta iH.).

Buainnmo iHWwi acnekTy NpodecinHol AiSIbHOCTI CY4aCHOr0 BUMTENS NPUPOAHMYO-MaTe-
MaTUYHUX AUCUMMIH:

71,6 % y4mTeNiB NOBHICTO 3a40B0OJIEHI CBOIMW CTOCYHKAaMM 3 afMIHICTPaLLE0 3aknaay
3C0, 50,5 % — 3 yuyHamu (ona nopisHaHHA: 70,0 % KepiBHUKIB WK 3a40B0OJIEHI CTOCYHKAMM
3i cBOIMUM BUnTENSMN, 69,5 % — 3 yUHAMM);

66,9 % yunTeniB peKoOMeHOyTh CBOK LLKOSY K rapHe Micue ansg pobotu (ansa nopis-
HAHHA: 84,1 % KepiBHUKIB peKOMEeHOYI0Tb CBil 3aKNag OCBITH K rapHe Micue ans poboTtwn);

nvwe 28,9 % yumTenis NOBHICTIO 3a40BOMEHI CTOCYHKamMu 3 baTbkaMu yuHiB (ANns no-
PIBHAHHS: 26,3 % KepiBHMKIB 3aknafiB 3CO 3a40B0OMIEHI CTOCYHKAMW 3 baTbKaMu YUHIB).

I B uboMy BbavaeTbcs npobnemMa, Wo noTpebye 000aTKOBOIrO BMBYEHHS, afXXe yCnilHa
peanizauis KoHuenuii HYL MoxnuBa 3aBOsKM CRINIbHIN OiSABHOCTI yUMTENSA Ta YUHIB, Y4u-
Tensa i baTbkig, WO nepeabayae B3aEMOPO3YMIiHHS, CRiNbHICTb IHTEPECIB | MParHeHb i3 MeTo
0COBUCTICHOTO PO3BUTKY LIKONAPIB®L.

OT)e, aHani3 CTaTUCTUYHOrO NOPTPeTa BUMTENIB NPUPOAHMNYO-MATEMATUYHNX OUCLIN-
nniH 3aknagis 3CO M. Knesa yMOXNMBIIOE TaKe y3aralbHEHHS: Y LWKOAax MicTa NepeBaXXHo
npaLtoTh XiHKM BikoM noHad 50 pokiB, 9Ki MalTb BULLY KATEropito, cTaxk noHafd 21 pik,
noHapg 11 pokKiB BMKIa[alTb Y KOHKPETHOMY 3aKafi OCBITU | MaloTb A04ATKOBE HaBaHTa-
XEeHHS (KnacHe KepiBHULUTBO, 3aBiayBaHHA KabiHeToM, rpoMaacbKy PoboTy Ta iH.).

OKpecneHi XxapaKkTePUCTUKN CNOHYKatOTb A0 MNOAA bLOro NOWYKY BIAMNOBIAEN HA HU3KY
aKTyaslbHUX 3annTaHb:

Y roToBUIN yUUTENDb BIAMOBUTUCS Bif yCTANIEHNX OCBITHIX METOAMK HA KOPUCTb HOBUX

*'HoBa yKkpaiHcbKa WKona: nopagHuK aaa BUnTens.
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TEXHONOrIM HaBYaHHA B yMOBaX ANCTAHLUINHOI OCBITH?

Yy 3paTHMN yunTenb 40 NOCTIMHOIO NPOdECIMHOro CaMoOBAOCKOHANEHHSA B KOHTEKCTI
LM poBisaL,ii oCBITU?

AK 3BMEHWWNTU «UNDPOBUI» Ta «BIKOBUN» PO3PUBM MK YUNTENEM Ta yUHEM?

Cepen BaX/IMBUX YMHHUKIB, AKI BMAMBAKOTb Ha AKICTb HaBYaHHS, CNig, Ha3BaTW pPiBEHb
MOTMBAaLIT YYHIB Ta Il CKNaAoBI, WO BNANBAKOTb Ha AKICTb HAaBYAHHS:

yBara yuHiB [0 BMBYEHHS OAWCLMMNIHW, TOMY WO BOHA 3HaLobWTbCA ANa BCTYNy A0
3aknagy Buioi ocsiTk (3BO) (amB. Tabn. 2.3.19);

yBara y4HiB [0 BUBYEHHS AUCLIMMNIHK, TOMY WO BOHa NogobaeTbcs (avB. Tabn. 2.3.20).

BignoBigb yuHiB

Tabnuys 2.3.19

Oucuunnina «Tak» «Hi»

CepepHin 6an yuHiB Ta ixHi Bignosiai Ha
cepepHin 6an yuHie

3anUTaHHA:
«Mpo 9Ky 3 gucunnnid (MaTematuka, isu- Bionoris 9,9 9,6
Ka, Ximis, 6ionoris, reorpacis) Bu moxeTte Xinis 6.7 6.2
CTBEpPAHO cKasaTu Take: «S npuginaio
yBary BUBUYEHHIO LLiET AUCLUNAIHW, TOMY LLLO Pisuka 12,7 1.7
BOHa 3HaA06MUTbCA ANS BCTYNy A0 3aKnagy MaTemaTuka 9.7 8.1
BULLOT OCBIiTU»?

leorpadis 7,2 6,6

BignoBiab yuHiB

Tabnuys 2.3.20 Oucuunnina «Tak» «Hi»
CepepHin 6an yuHiB Ta ixHi Bignosigi Ha cepepHin 6an yuHis
3anuTaHHA. Bionoria 9,7 9,6
«Mpo aky 3 gucuunnid (Matrematuka, isu-
.. . . . Ximis 6,5 6,2
Ka, XxiMiq, 6ionoria, reorpadcisa) Bu Moxe-
Te CTBEpPAHO cKasaTu Take: «4d npuaingaw ®disunka 12,7 11,7
Bary BUBYEHHIO L€ AUCLUNMIIIHK, TOMY WO
yBary i Hiet ancty ’ yul MaTtemaTuKa 10,0 8,8
BOHa MeHi nopobaeTbca»?
leorpadis 6,9 6,6

Y MatoTb YYHI OCTATHIV IHTepeC A0 BUBYEHHS NMPUPOAHNYO-MATEMATUYHUX OUCLUMNITIH?
Bionosiai BUMTENIB HaBEAEHO Ha puc. 2.3.14.

42,3 28,3 7,5

H 0-24% 25-50% 51-75% 76-100%

PucyHok 2.3.14. Po3no0in Bidnogidell yyuteniB Ha 3aNUTAHHS:
«Ha Bawy 0yMky, skull BiOCOTOK yYHIB Knacy Mae cTilikuli iHTepec 00 HABYAIbHOT
ducyunniHu, Ky Bu Buknaodaere?», %

OTxe, 6inbwicTb yumTenis (42,3 %) BBaXKatoTb, WO iHTEpPeC 40 AUCUMNAIH, SKi BOHW BU-
KNnagatTb, MatoTb Big 25 % 0o 50 % yuHiB knacy. KoxeH TpeTin BumTtens (35,8 %) 3a3Havae,
o binblie NONOBUHM YUHIB 3aLiKaBNeH| MOoro HaB4Ya abHMM NPeaMeToM, KOXeH N'aTui BUn-
Tenb (21,9 %) cTBepOXKyE, WO MEeHLLIe YBEPTI K1acy MakTh CTIMKNIM IHTEPEC A0 HaBYaHHS.

OTpuMaHi pesynbratn AOCIAXEHHS CNOHYKaTh A0 NOLWYKY MeXaHI3MIB NigBULLEHHS MO-
TMBaLiT y4YHIB O HABYaHHS B yMOBaXx peaniv CborogeHHs, NoB’a3aHux 3i 3binblleHHAaM 0bcariB
ONCTaHLIMHOI OCBITW, 3HUXEHHAM NPECTMXKHOCTI (Di3UKO-MaTEMATUUYHMX, HAYKOBO-TEXHIYHMX
Ta IHXXeHepHUX Npodecin i, 9K HACNIAOK, 3MEHLWEHHSIM 3aL,iKkaBneHOoCTI 3000yBadyiB OCBITH
NPUPOOHMYO-MaTEMATUYHUMM NPeaMEeTaMN.

OCTaHHIN, CbOMUIM YUMHHUK, L0 BMNMBAE HA SKICTb NPUPOAHUYO-MAaTEMATUYHO! OCBITH, —
NPaKTUKO-OPIiEHTOBAHMUIN 3MICT HaBYaHHSA. Came Bif, LbOro Hanbinblle 3anexaTb BiAnoBifi
Ha 3anNUTaHHSA:

Yn BigUyBatOTb YUHI, O NPUPOOHMYO-MaTEMATUYHI ONCUMNNIHN, SKI BOHU BUBYAKOTb Y
LLKOAI, MOTPIOHI Y NOBCAKAEHHOMY XUTTI?

Yn 30aTHI YUHI 3aCTOCOBYBATM TEOPETUYHI 3HAHHS Ha MPaKTULL 4719 N0O0NaHHS Pi3HO-
MaHITHUX XXUTTEBUX BUKIIMKIB | npobnem?

BignoBigb yuHie

Tabnuys 2.3.21 : :
OucuunnniHa «Tak» «Hi»
CepepHin 6an yuHiB Ta ixHi BignoBsigi Ha » -
cepepHin 6an yuHis
3annTaHHS:
«Mpo aKky 3 gucumnnin (MatemMaTtuka, isu- bionoris 9,5 9,6
Ka, ximia, 6ionoria, reorpadcis) Bu moxe- XiMig 6.3 6,2
Te CTBEPAHO cKasaTu Take: «4d npuainawo
- . disuka 12,3 11,7
yBary BUBUYEHHIO L€ AUCLUNAIHN, TOMY L0
BOHa NOTPibHa y NOBCAKAEHHOMY XUTTI? Matematyka 9,8 9,0
leorpadis 6,6 6,6
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Y Tabn. 2.3.21 HaBeaeHO pe3ynbraTh BUKOHAHHSA TECTIB 3 PI3HUX HaBYaibHUX ANCLMMAIH
3 ypaxyBaHHAM CTaB/IEHHA YYHIB 40 NPObAEMI 3aCTOCYBAHHA OTPMMAaHMX 3HaHb 3 MatemMaTy-
KU, i3nKK, XiMii, bionorii Ta reorpadii 4N9 BUPILIEHHS NpaKkTUYHMX 3aBAaHb. Y BiNbWOCTI BU-
nNagKiB Ti y4Hi, AKi Big4yBarOTb BAroMiCTb MPUPOAHMYO-MATEMATUYHMX ONCUMNNIH, OTpUManm
BULLL Banu 3a pesynbratamum TeCTYBaHHS.

[MMPUHUMNOBUM Y KOHTEKCTI npobnemaTnkin OOCAiAXeHHA Byno BCTAHOBAEHHSA MO3MLIT

YUYMTENIB LWOA0 30aTHOCTI yYHI 3aCTOCOBYBATM TEOPETUYHI 3HAHHA Ha MpakTuui Aag noao-
NaHHSA PIBHOMAHITHUX XUTTEBUX BUKMKIB i npobnem (aue. puc. 2.3.15).

66% 21%

B Tak Papgue Tak Pagwe Hi

PucyHok 2.3.15. Po3nodin Bionogidel y4utesniB Ha 3anUTAHHS:
«Ha Bauty 0yMKy, YU ChpOMOM(HI y4HI 3aCTOCOBYBATU T€OPETUYHI 3BHAHHS HA NPAKTUYi 015
No0OJIAHHS PI3HOMAHITHUX HUTTEBUX BUKJ/IUKIB i npobsem?», %

Ak baunmo, nuwe 13,2 % yunTtenis cTBeEPAHO BIAMNOBINM HA LLe 3anMTaHH4, OiNbLWICTb Ba-
ranacs, obupatoum anstepHatTmuBy «Pagule Tak» (66,0 %). Lle okpecntoe BaXKNnBICTb peanisa-
LiT nprKNagHoi cnpsaMOBAHOCTI HaBYabHUX AMCUMNAIH, PO3BUTKY YMiHb «B6aunTm» Npupoa-
HNYO-MaTEMATUYHI OVCUMMNIHL B peasibHOMY CBITI, 3aCTOCOBYBATW OTPMMaHI B LWIKOJI 3HAHHSA
019 BUPIWEHHS NOBCAKAEHHWX, XXNUTTEBUX NOTPED. Y LibOMY aCNeKTi KOPUCHUMIN MOXYTb By Tr
pekoMeHalii, HagaHi 3a pe3ynbrataMu MiKHaAPOOHMX MOPIBHANbHUX focnigxeHb (TIMSS,
PISA Ta iH.). Y OOCHIAXeHHI BCTAHOBNEHO, WO 55,9 % yunTenis 4acTKOBO BPaxoBYHOTb iX Y
poboTi. CTBEPAHO BiANOBINM Ha Le 3annTaHHa 34,5 % ocib. BogHo4yac Npo A0CBIA BUKOHAHHS
NPaKTUKO-OPIEHTOBaHMX 3aBAaHb nosigoMunm nuwe 20,7 % y4HiB, WO CBIAYMTbL NPO HEobXia-
HICTb BUPILLEHHA NPOHAEMM NOKPALLEHHS 34aTHOCTI YYHIB 3aCTOCOBYBATM TEOPETUYHI 3HAH-
HA Ha NPaKTULi NS N0A0NAaHHS PIBHOMAHITHUX XXUTTEBUX BUKIMKIB | Npobnem.

OTpuMaHi pe3ynbTaTu CXOXi Ha pe3ynbratn gocnigyxeHHs PISA, ne byno BMOKpeMneHo
HeAOCTaTHIO yBary nefaroris 4o npobnem CTaHOBEHHA KOMMNETEHTHICHOI Mapagurmm OCBIiTH
3 11 aKLEHTOM Ha peanbHUX NPaKTUYHUX, XUTTEBMX Npobnemax, AKi akTyasbHi ANA YYHIB |
MOTWBYHOTb iX 40 HABYAHHSA®2,

[ns po3yMiHHA NpUpPOaM HaJaHMX BiANOBIAEN BAPTO TAKOX YCTAHOBUTM OCHOBHI NpUYm-
HW, WO BNANBAKOTb HA 34aTHICTb YYHIB AKICHO 3aCTOCOBYBATM TEOPETUYHI 3HAHHA Ha NPaKTU-
Ui (ouBs. Tabn. 2.3.22).

S2HaLioHanbHMI 3BIT 3a pe3ynbTaTammy MiXKHaApPOOHOrO AOCNIAXEHHS AKOCTi ocBiTM PISA-2018.

Tabnuys 2.3.22

PaH)XyBaHHS BignoBigen yuntenis Ha 3aNUTaHHS:
«HacKinbKKn KOXHa 3 NPUYUH BNJIMBAE HA CMPOMOXHICTb YYHIB IKICHO 3aCTOCOBYBaTU
TEOpPeTUUHI 3HAHHA Ha NPaKTULI?», %

PaHr MpuunHa Bip.:gﬁﬂl:;:g’w;,wo
1 BiocyTHICTb iHTepecy A0 HaBYaHHS 61,6
2 HecucTteMaTuuHe BiABigyBaHHS yPOKIB 47,3
3 MacnBHICTb YYHIB Ha ypoKax 38,2
4 BigipBaHiCTb 3MiCTy HaBYaNbHUX AUCLUMMIH Bif peanii CbOrogeHHs 24,9
5 HecncTeMaTUUHICTb BUKOHAHHA YYHAMM OOMALLHIX 3aBAaHb 32,2
6 MNepeBara B HaBYaHHI Teopii Hag NPaKTUKO 15,7

YCTaHOBEHO, WO Hanbinbl BaroMMMmM NpuUYMHaAMK, WO BNAMBAKOTb Ha 30ATHICTb YUHIB
3aCTOCOBYBATW TEOPETUYHI 3HAHHS Ha MPaKTULI, € BIACYTHICTb IHTEpecy A0 HaBYaHH4A, He-
cucTemMaThYHe BiABIAYyBaHHS YPOKIB Ta MACMBHICTb YYHIB Ha ypokax. Lii npobnemMn noTtpeby-
t0Tb 0,00ATKOBOro BMBYEHHSA Ta OnpaLtoBaHHS.

3arasom No3nUTMBHO OLLIHIOKYM CBOT 3aK1aam OCBITM 415 pobOOTM Ta HaBYAHHS | HASABHI
CTOCYHKM 3 yYdaCHMKaMK OCBITHbOIO npouecy, nuwe 26,5 % kepisHukiB 3aknaais 3CO nos-
HICTHO 3a0BOJIEHI MOKa3HMKaMKM CBOrO 3aKnady OCBITK cepef IHWWX WKin ctonuui, a 47,0 %
yU4mMTenNiB MOBHICTHO 3a40BOJIEHI CBOIMM NOKa3HMKaMn poboTu. 3 ogHOro boKy, Le BiAKpMBaEe
nepcneKkTVBM 09 N0AaNbLOro BAOCKOHANEHHS Ta PO3BUTKY, 3 iIHWOMO — AEMOHCTPYE HasBHI
npobaemy 0CBITHbOIr0 MPOLLECY, 30KPEMA B KOHTEKCTI HaBYaHHA MPUPOAHNYO-MATEMATUYHMX
ONCUMNAIH, WO BMPA3HO NIATBEPOXKYHOTh WopivHI pe3ynbtatn 3HO.

AHani3 pesynbTaTiB 4OCNiOXXEHHS 003B0OSIAE CDOPMYNIOBATM y3arasbHEHHS:

YCTaHOB/IEHO 34aTHICTb YYHIB 3aCTOCOBYBATM 3HAHHS 3 PI3HUX HaBYaslbHUX AUCLM-
nniH (MateMaTunku, ismku, Ximii, 6ionorii, reorpadii) oN9 po3B’a3aHHS NPAKTUYHMX 3aBAaHb:
6,3 % y4HIB Bif, 3arafibHOI KINIbKOCTI Y4aCHWUKIB OOCSTIN BUCOKOTO PiBHSA, 27,9 % — 00CTaTHbO-
ro, 42,2 % — cepenHboro, 23,6 % —noyaTtkoBoro. OTprMaHi pe3ynbTaTh CXOXI 3 pesynibTaTaMu
YKPAIHCbKMX WWKONAPIB Y MXXHAPOAHOMY AOCIAXEHHI AKoCTI ocBiTK PISA-2018. Y cepeHbo-
My NpaBW/IbHY BIAMNOBIAb HA KOXHE 3aBAaHHA TeCcTy Hagann 46,1 % y4acHuMKIB, HenpasuibHy
Bignosigb — 41,1 %, He Hapganv Bignosigi — 12,8 %.

BuaineHo YMHHNKN, WO BNIMBAKOTb Ha SKICTb MPUPOAHNYO-MATEMATUYHOI OCBITY YYHIB
3aknapgis 3CO:

Tnn 3aknaay 3CO;

npodini knacy Ta 3aknangy 3CO;
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MaTepianbHO-TEXHIYHE | HABYaIbHO-METOAMYHE 3abe3NeUeHHs;
OVCTaHLUIMHA OCBITa B YyMOBaX KapaHTUHY;

NpoeCinHNI pIBEHDb YUNUTENS;

MOTMBALLIA YYHIB;

NPaKTMKO-OPIEHTOBAHMI 3MICT HABYAHHS.

BussneHo npobnemu, o noTpebytoTb BUPILLEHHSA OA5 NOKPALLEHHSA AKOCTI NPUPOA-
HUYO0-MaTeMaTMYHOI OCBITK. LI npobaeMmn yMOBHO MOXHa MNOAINNTM Ha 30BHILLHI Ta BHY TPILLHI
CTOCOBHO Y4YaCHMKIB OCBITHbOIO NPOLECY:

a) 30BHILLUHI Npobnemu:

HegoCTaTHIN piBeHb MaTepiaslbHO-TEXHIYHOMO | HABYa/IbHO-METOANYHOr0 3abe3neyeH-
HSI WK, 0cOBAMBO B KOHTEKCTI CTBOPEHHS Ta po3BUTKY STEM-nabopatopin, 4oCTyny WKia oo

LWBWAKICHOIrO IHTEPHETY, HAaBYaNbHNUX OHNANH-NAATROPM, HAABHOCTI Cy4YacHOI KOMM'IOTEPHOI

TEXHIKM Ta KOMM'IOTEPHUX NpOorpam;
OMCTaHLIMHOK OCBITOH Hapasi OXOMNJIeHO He BCIX YYHIB;

HeOoCTaTHbO PO3P0bBNEHO METOAMYHI peKoMeHAaLLT ANg peanizauii pisH1UX opm i Me-
TOAIB HaBYaHHA B YMOBAaX AMCTAHLIMHOI OCBITH, Y T. Y. IHTEPAKTMBHOIO XapaKTepy, SKi pO3-
KPMBAKTb YYHSAM BaX/IMBICTb peanisalii npuknagHoi cnpsaMoBaHOCTI HaBYaNbHUX AUCLM-
NNiH, YMOXIMBAKOKTb OHNAMH-AEMOHCTPAL,T, CUMYNALIT EKCNEPUMEHTIB TOLLO;

BaXKN1MBO BiNbll aKTUBHO BUKOPMUCTOBYBATK B OCBITHbOMY MPOLIECI peKOMeHaaL,il, Ha-
[laHi 32 pe3ynbraTaMn MiXKHapoOHUX NOPIBHANbHUX AocnigxeHb (TIMSS, PISA Ta iH.);

0) BHYTPILWHI npobaemu:

3HAYHWMI PO3PUB MiX cepeaHiMn pe3dynbTaTaMin yuHiB 33C0O Ta pe3ynbraTaMm OKPeEMmnX
cneuianisoBaHMx 3aknafiB oCBITK; B NiLedax, riMHas3igx | cneuianizoBaHnx 3aknagax ocBiTH
cepenHi banu cyTTEBO BULLI 3a cepeaHi banu yuHiB, aKi HaBYaOTbCS B 3araZIbHOOCBITHIX LLKO-
nax i HaBYaNbHO-BUXOBHMX KOMMAEKCax;

HeOoCTaTHA yBara negaroris 4o Npobniem CTaHOBNEHHS KOMMEeTEHTHICHOI napaanrmMm
OCBITM 3 1T aKLEHTOM Ha peasbHUX NPaKTUYHUX, KUTTEBUX Npobnemax, aKi akTyanbHi a1
YUHIB i MOTUBYIOTb X [0 HABYAHHS;

HanbiNblW BAaroMMMM NpUYMHaAMK, WO HEraTMBHO BMNMBAKOTbL HA 34AaTHICTb YYHIB 3a-
CTOCOBYBATW TEOPETUYHI 3HAHHA Ha NPAaKTULL, € BIACYTHICTb IHTEPECY A0 HABYaHHSA, HECUC-
TeMaTuyHe BIABIAYBaHHS YPOKIB, MACUBHICTb YUYHIB Ha YpoKax;

«UNPPOBUIM» Ta «BIKOBUN» PO3PUBM MIXK YUMTENEM Ta YUYHEM BAPTO 3MEHLIYBaTH;

piBEHb IHPOPMALLIMHO-KOMYHIKALINHOT KOMNETEHTHOCTI yunTenis noTpebye NocTinHO-
FO PO3BUTKY Ta BOOCKOHANIEHHS;

He BCI BUMTENI FOTOBI BIAMOBUTUCSA BIf, YCTA/IEHNX OCBITHIX METOAMK Ha KOPUCTb HOBMX
TEXHONOTIM HaBYaHHS B YyMOBaX ANCTaHLLIMHOI OCBITY;

noTpebye NOKPAaLLEHHS PiIBEHb B3AEMOPO3YMIHHS MIXK YUHAMK, baTbKaMu Ta BUMTENS-
MW 3 METOK 0COBUCTICHOIO PO3BUTKY LLIKONSPIB.
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'.'.' .°‘ ‘ ':.' .. o o MpaBUIbHO BUKOHANM BCi 3aBAaHHA 36 yuHiB (1,9 % Big 3aranbHOl KinbkocTi), 19 yuHiB
ol ,'. * 'PE3VJ1 bTATU BUKOHAHHA TECTIB (1,1 % Bifg 3arasbHOI KiJIbKOCTI) HE BUKOHAM XOO4HOM0O 3aBAaHHS.
.. - .°, . .3-OKPEMMX .U,MCU,M NAIH Pe3ynbTaT BUKOHAHHSA 3aBAaHb TECTY yYaCHMKaMKM TeCTyBaHHSA HaBeaeHo B Tabn. 3.1.1.
N PR Ta6nuys 3.1.1
.3.1. Pe3ynbTaT BUKOHAHHSA TeCTY 3 MaTeMaTUKU PesynbTaTv BUKOHAHHS 3aBAaHb TECTY 3 MaTeMaTUKMU

3aranom 3aBgaHHs 3 MaTeMaTuKyK BUKOHyBanu 1 849 yuHis.

YyacTKa y4HiB, %

Hapanu npaBunbHYy BignoBigb 90,4 86,7 11,5 12,8 84,2 46,2 38,9 11,9

Hapganw HenpaBunbHY BiANOBIOb 8,4 12,0 61,0 59,2 13,1 46,7 44,3 60,2

YCTaHOBNEHO 3[0aTHICTb YYHIB 3aCTOCOBYBATM 3HAHHA 3 MaTeMaTWUKW AN PO3B’A3aHHS
NpaKTUYHUX 3aBAaHb BiAMNOBIAHO 40 YOTUPBLOX PIBHIB:

He Hapanu Bignosiai 1,1 1,3 27,4 28,0 2,8 7,1 16,8 27,9

. 7 DI - 0 in . .
no4aTkoBUin piBeHb — 23,7 % Y4HIB; - pocTaTHiif piseHb — 30,4 % yuHiB;

© CepenHin piseHb — 35,8 % yuHis; - BMCOKWI piBeHb — 10,1 % yuHiB.

BinblWICTb YYHIB MatOTb CEpeaHil Ta AOCTaTHIN piBHI (66,2 %), He OOCArNN CepeaHbOoro
piBHS 23,7 % yuHiB. Ha puc. 3.1.1 HaBeOeHO PO3MNOAINT YUHIB 3a KISIbKICTHO OTPUMAHUX HUMN
H6aniB 3a BMKOHAHHS TECTY 3 MaTeMaTUKM.

KINbKICTb YYHIB

160

140

120
10 Hapanwu npaBuibHY BignoBigb 70,5 | 14,0 | 759 | 70,3 | 63,9 | 63,2 | 41,8 | 41,5 | 36,4 | 30,2
8
Hapanu HenpaBunbHy Bignosiab | 13,6 | 69,4 | 7,2 12,7 | 19,2 | 19,8 | 21,0 | 21,3 | 26,4 | 32,2
III I He nHapanwv Bignosigi 159 | 16,6 | 17,0 | 17,0 | 17,0 | 17,0 | 37,2 | 37,2 | 37,2 | 37,6
. 11 1

Y cepenHbOMYy NMpaBubHY BiAMNOBIAb HAa KOXHE 3aBAaHHa TecTy Haganun 49,2 % ydacHu-

yacTKa y4HiB, %

o

o

o
o

IS
o

N
o

KinbkicTb
TecToBuX banis

PucyHok 3.1.1. Po3n00in y4acHUKiB TeCTYBAHHS 3 MATEMATUKU 3A Ki/IbKICTIO
HabpaHux TecToBux 6anis YCnilWHICTb BUKOHAHHSA KOXXHOMO 3aBAaHHA BigobpaxkeHo Ha puc. 3.1.2.

MO W1 M2 W3 M4 W5 6 07 8 19 110 M11 W12 W13 W14 W15 W16 W17 W18 W19 W20 . . . . o
KiB, Hagasm HenpasuibHy Bignosiae — 31,0 %, He Haganv Bignosiai — 19,8 %.

[ MouatkoBuii piBeHb | CepepHiii piseHb [ HocrtatHivi piseHb M Bucokwii piBeHb




MpaBunbHe

BMKOHaHHS MpoaHaniayemMo aesKi 3aBAaHHs TecTy.

3aBAaHHS, %

100 3aBpaHHA 1

% AKOMY UnCy MOXKe AOPIBHIOBATHM KiNbKICTb YY4ACHWMKIB BiAEOKOH(EPEHLLT?

90,4
86,7
84,2
A V160
8 75,9
705 70,3 B 200
70
3
63,9 63,2
B 18
60
r -15
50
46,2
M8 415 lMpasusbHa BiONoBidb: B.
40 B2 e
’ CTatncTrKa BUKOHaHHA 3aBaaHHA 1 nokasye, o 8,4 % TeCToBaHUX He 3p03yMisiv YMOBM
30,2 . . . . .
30 3aBOAHHS | BBAXaNW, WO KiNbKICTb YY4AaCHWKIB BiAEOKOHMDEPEHLT MOXe ByTu BMpaXKeHa He-
LinMm abo Big'EMHUM YmcnoM. [1na BM3HAYEHHS NpaBWIbHOI BianoBigi noTpibHo byno 3'acy-
20 .
Y g 110 BatK, WO 4mcno 160 He € KBaApaTtoM HaTypasibHOro umcna Ta wo vuncno 200 He ginuteca
’ ) 11,5
10 HaLuino Ha 3.
3aBpaHHA 2
0

bes 3anuuky posacyBanu 51 6aHKy 3 coycaMm Ta axxemamu y nogapyHKoBi Habopu, Ko-

Homep

3aBOAHHS H1l H2 E4 191 H81 M92 [H93 M4 5 10.1 10.2 6 10.3 104 W82 W32 W7 W31

YEH 3 AKMX MicTUTb abo 3 HaHkM 3 coycamun (x HabopiB), abo 4 baHkK 3 gyxkemamu (y Habopis).

Il MouaTkoBWI piBEHb CepepHivi piBeHb [ [HocTtatHiii piBeHb W Bucokuii piBeHb . X .
YKaXiTb NpaBUIbHY PIBHICTb.
PucyHok 3.1.2. Pe3ynbTatu BUKOHQHHS 3aBOAHb TECTY 3 MaTeMatuku, %

A 3y +4x=51
CepefHii BiACOTOK NpaBuAbHUX BiANoBigen 3 matemaTunkm (49,2 %) nepeBuLLye CepeaHin
Bi,ICOTOK NpaBuUbHMX BiANoBigen ycix tecTis (46,1 %). HanmeHwe yuHis (11,5 %) ganuv npa- B 3x+4dy=51
BMMbHY BiANOBIAb Ha NepLle 3anuTaHHa 3aBaaHHa 3, Hambinbwe (90,4 %) — Ha 3aBaaHHA 1. B % + % =51
N 12xy =51

MpaBusbHa BionoBiob: b.

MNobynoBa MaTeMaTU4YHOI Modeni (3aBAaHHS 2) € BaXX/IMBOK MaTeMaTMYHOK KOMMETEeHT-
HICTH0, HEObXIAHO Nig, Yac po3B’I3yBaHHA TEKCTOBMX 3adad. [JecaTa YyacTuHa yYacHMKIB He
Bnopasnacs i3 cknagaHHaM byKBEHOro BMpasy 3i 3MiHHKMMM, WO BM3HAYAE KibKiCTb BaHOK i3
NpoayKTaMu. BaxnmBirM enemMeHTOM CTaB PUCYHOK, SKMIA BidyasisyBaB YMOBY 3aBAaHHS Ta no-
NEerwmB Moro BUKOHaHHS.

MpoaHanisyeMo ycnilwHiCTb BUKOHAHHA MaTeMaTUYHUX 3aBAaHb. Hallkpalle y4Hi po3s'a- LoBoni BOANO YUHi BNOPaNCS i3 3aBOAHHAMM 3 TeM: «Hucna i Brpasw. TekCToBi 3amavi»
3yBasin 3afadi 3 TeM: «Hucnai Bupasu. Y1cnosi MHOXUHW» (3aBaaHHA 1), «DyHKuii. opmyna» (3aBAaHHA 8.1) i «DyHKLi. Tpadik thyHKLI» (3aBaaHHsA 9). CepeaHilt BiACOTOK NpaBUAbHUX Bid-
(3aBmaHHA 2), «KoopamHaTth i BekTopu. KoopamnHaTty Toukn» (3aBpaHHA 4). CepenHin Bigco- noBifen cTaHoBWTb Bl 63,2 % 00 75,9 %.

TOK NpaBUbHKX BignoBigen ctaHoBuTb Bia 84,2 % 0o 90,4 %. 3a 4ONOMOrow Linx 3aBAaHb i3

: . . . 3a gonomorow 3aBaaHHga 8.1 nepesipeHo cthopMOBaHICTb TaKoi NMPeaMeTHOI KOMMNETEHT-
NPaKTUYHMM 3MICTOM NMEPEBIPEHO 3HAHHS YMCTTOBUX MHOXWH, YMIHHS CMIBBIAHOCUTU WyKaHe

. HOCTI, K YMIHHS pO3B’A3yBaTK TEKCTOBY 3adady apuMeTnyHMM cnocoboMm. Y 3aBmaHHi no-
YMCIO 3 YNCIIOBOI MHOXMHOLO, AKil BOHO HaNexuTb (3aBaaHHA 1), BupaxkaTu hopMysoto 3a- . . ) . . .
. . . . TPiObHO OyN0 3PO3YMITH, L0 HAOYBHUIM YOBEH PYXaETbCA PIUKOK 3i WBUAKICTIO 11 Teuil, Ta BU- . ...,
2. NIXHICTb MK ABOMA 3MIHHUMW (3aBAAHHA 2), BUSHAYATW KOOPAMHATY TOUKM (3aBOaHHS 4). AT .-

3HAUUTM KINBKICTb FOAMH, AIKi BUTPATATL TYPUCTU Ha CMNaB PIUKOK, BUKOPUCTABLUM (hOPMYAY -



3a/1€XKHOCTI AOBXMHM MapLlIpyTYy Bif Yacy CnnaBy Ta WBWAKOCTI YOBHA. 3a3Ha4vMMo, o 30 %
yYacHMKIB He BNopanncs 3 UMM 3aB

3a JonoMOror 3aBaaHHA 9 nepeBipeHo CHOPMOBAHICTb TaKMX MPEAMETHUX KOMOETEHT-
HOCTEWN, K YMIHHS BM3Ha4aTu 3a rpadikomM 3Ha4eHHA QyHKLIT 3a BIAOMMM apryMeHTOM, 3Ha-
YEeHHS apryMeHTY 3a BIiAOMOK PYHKLIEK, MPOMIXKKM 3POCTAHHS (DYHKLLI.

Y 3aBAaHHi NOTPIOHO ByNO BCTAHOBUTU 3aNEXHICTb MK 4acOM Ta KiNbKICTO ApibHO-
OMNCAEPCHOro NUMy, KUK € 0OAHUM i3 (hakTopiB 3abpyaHeHHS NoBiTpA. A9 Uboro HeobXigHo
6yno BM3HAYMTK 3a BIAOMMM 3HAUYEHHAM apryMeHTy dyHKLUIT (Yacy) 3HaueHHs dyHKUIT (Kinb-
KiCTb 3a(DiKCOBAHOr0 B Liei Yac nuny), 3HanTV NPOMIXKOK 3HaYeHb apryMeHTy, ANS SKUX 3Ha-
YeHHs (PYHKUIT NepeBuMLLyBanv 3aaHe YMCco, BKasaTh apryMeHT, SKOMy BIANOBIAAN0 HaW-
MEHLLEe 3HaYEeHHS DyHKLIT.

3HAYHO HMXKYA YCMILHICTb BMKOHAHHA 3aBAaHb 3 Takux Tem: «KoopauHatu i BekTopu. Ko-
opavHaTV BekTopa» (3aBaaHHa 5), «<KoopanHaTh i BeKTopu. BigcTaHb MK ABOMaA TOUKaAMU»
(3aBOaHHA 6), KTPUKYTHUKM, YOTUPUKYTHUKN, KONO» (3aBaaHHsa 10). CepeaHil BiACOTOK npa-
BunbHMX Bianosigen — Big, 30,2 % 0o 46,2 %. Uumun 3aBaaHHAMM NepPeBIPSIN BMIHHA BU3Ha-
YyaTK KoopaMHaTK BeKTopa (3aBaaHHaA 5); BM3Ha4aTW BiACTaHb MiXX ABOMa TOUKaMu B JeKap-
TOBI CUCTEMI KOOPAMHAT Ha NNOWMHI (3aBAaHHS 6); BM3HAYaTK OOBXWUHY Bigpiska 3a 1oro
YacTUHaMM, JOBXUHY OYr NiBKOMa, CTOPOHU NPAMOKYTHMKA (3aBgaHHa 10).

Y 3aBOaHHAX byno HaBedeHo NPakTUKO-OpPiEHTOBaHI NpobaeMn Ha BU3HAYEHHS KOOPAU-
HaT BEKTOpa Ta Moro Moay/ns gk BiACTaHI MiXK LLIKOJIOK Ta My3€€EM; Ha BIANOBIAHICTb MiX NeB-
HOK BENNYMHOK Ta i 3HAYEHHAM Ha NPUKAanl BIKOHHOI pamu.

MeHLW HIXXK NON0BMHA yYaCHUKIB BU3HAUMIM KOOPAMHATM BEKTOPA 3@ PUCYHKOM, Ha AKO-
My 300pa)eHo MOro NoYaToK i KiHeLb, OTXe, He BUKOpUCTanu NoTpibHy hopmyny. [JOBXMHY
BEKTOPa MOXHa byno BU3HAYMTM He N1LLEe 3a BiANOBIAHOW (DOPMYOLD, ane 1 CKOPUCTaBLUNCH
TeopeMoto lNiharopa ang 3Haxo4KEHHS HEBIAOMOI MNOTEHY3M 3a BIAOMUMK KaTeTaMu.

[na po3’a3aHHsa 3aBaaHHsa 10.1 noTpibHO Byno 3HaMTK OOBXWHY pafdiyca niBkona, Bu-
3HAYMBLLM NOTO AlaMeTp 9K CyMy TPbOX PIBHUX BIAPI3KIB. 3HAXOAXXEHHS BIANOBIAI A0 OAHHSM.

3aBgaHHsa 10.2 noTpebyBano Bif yYaCHMKIB YMIHHSA BM3HAYaTW OOBXWUHM BiOPI3KIB 3a Bi-
OOMMM BiOHOLWIEHHAM IXHIX OOBXWH. Hanripwe yyacHuku Bnopanucs i3 3asgaHHam 10.4, y
AKOMY HeobxiaHo byno HabAMKEHO 0DBUMCNNTI OOBXKMHY NiBKONA, BUKOPUCTABLUW HaBeAeHEe
B YMOBI 3aBAaHHs HabNMKEHE 3HAYEHHS Ymcna TL.

AK cBigYaTb pe3ynbTaTh AOCNIAXKEHHS, HAUCKNAAHILMMK AN BUKOHAHHSA OyNn 3aBOaHHS
3 TeM: «PiBHAHHSA | HepiBHOCTI. CucTemMu piBHSAHb» (3aBaaHHS 3.1), «4ucna i BMpasn. 3Haxo-
OXXEHHS BIACOTKIB Big uncna» (3aBaaHHs 3.2), «TPUKYTHUKN, YOTUPUKYTHUKMK, KOno. CUHYC,
KOCWHYC, TAHFEHC FOCTPOro KyTa NPAMOKYTHOMO TPUKYTHMKA. CNiBBIAHOLWEHHSA MiXK CTOPOHa-
MW | KyTamu NPSAMOKYTHOIO TPUKYTHMKa» (3aBAaHHs 7), «Mucna i Bupasun. TeKCToBi 3aaadi»
(3aBOaHHA 8.2). CepenHin BiacoToK npaBunbHMx Bignosigen — Big 11,5% no 14,0 %.

3a 40NOMOrow LMX 3aB4aHb NEPEBIPEHO BMIHHA CKNaAaTh CUCTEMY PIBHSAHb | 3HAX0AUTK
11 po3B’'A30K (3aBOaHHa 3.1); 3HAaX04MTM BIACOTOK Bif yuncna (3aBAaHHs 3.2); BM3HAYaTh KyT
MK MPSMUMUM Ha MAOLLMHI Ta 3HAXOAUTU TPUFOHOMETPUYHY PYHKLIKO LIbOro KyTa 3 NPSIMOKY T-
HOro TPUKYTHMKA (3aBOaHHA 7); byayBaTy MaTemMaTUYHY MOAeNb TEKCTOBOI 3a4a4i Ta po3B’a-
3yBaTu i anrebpaiuHmm cnocobom (3aBoaHHsS 8.2).

JInwe 11 % yyacHuKiB 3yMinu nobynyBatn MaTemMaTUYHy MOAeNb 3adadi (3aBaaHHa 3), Lo
€ CMCTEMO NIHIMHMX PIBHAHb, Ta po3B’a3aTn ii. Tpoxu binbuie (14 %) yyacHWKIB cknanm mate-
MaTWYHY MOOeNb A0 3a4aul y BUrASAI NHIMHOTMO PIBHAHHS | 3HAWLLAN MO0 KOPIHb.

Br3HaYeHHS KOCKMHYyCa FOCTPOro KyTa B MPAMOKYTHOMY TPUKYTHUKY € 6a30BMM YMIHHAM
ONs NNaHiMeTpil, NpoTe BUKAMKAE TpyaHoLlli B 6inbwocTi (90 %) yyacHumkis. [1ns Moro B1M3Ha-
YEHHSA TaKoX MOXKHa Byno ckopucTaTnucs GOpMynoto cCKanapHoro gobyTky, ane us Tema Bu-
KNWKaE Lie binbLii TpyaHOoLL.

HaBenemMo geski 3aBaaHHs 3 TeCTY.
3aBpaHHA 3

bes 3anuwky po3sdacysann 51 baHKy 3 coycamu Ta AXemamu y nogapyHKoBi Habopw,
KOXEH 3 AKMX MiCTUTb abo 3 baHKK 3 coycamu (x Habopis), abo 4 baHkK 3 gykeMmamu (y HabopiB).

Ycboro ckomnnekToBaHo 15 HabopiB.

Br3HauTe KinbkicTb Habo-
pIB I3 AXXemMaMu.,

MpaBunbHa BiOnoBidb: 6

3aBpaHHAa 7 v

Y NpSMOKYTHIM OeKapToBIA CUCTEMI KOOPOMHAT Ha MOUWLMHI il

No3Ha4YeHo po3TallyBaHHA wWKonu (Touka A) i Myseto (Touka B). .
MpamMoniHinHa pgopora AB npoxoanTb 6e3nocepenHbo 6ing WKonm '1.A'D!/‘

Ta My3set, npamoniHinHa gopora AC npoxoauTb 6ing wWKonu | /" H

ol | X

napanenbHa oci X (AMB. PUCYHOK).

BusHauTe KocnHyC KyTa a Mixxk goporamm AB i AC.

MpasunbHa Bidnogids: 0,8.

Ha puc. 3.1.3 HaBeaeHO PO3MOAiIN BiANOBIAEW YUHIB WOA0 piBHA 3abe3neveHocTi Kabi-
HeTiB MaTeMaThKKM CyYyacHMM obnagHaHHAM i MaTepianaMn s HaBYaHHS.
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PucyHok 3.1.3. Po3nodin Bidnogideli y4yHiB HQ 3ANUTAHHS:
«Yu BBaxaete Bu, wjo y Bawill wkoni kabiHeTu npupodHU4Y0-MATEMATUYHUX OUCYUNJTIH
(kabiHeT maTeMATUKU) MArOTb cyyacHe 061a0HAHHA TA MaTepianu 0711 HABYAHHS?», %

3a pe3ynbrataMn BUKOHaHHA TECTY 3 MaTeMaTUKN MOXHa ,D,WITVI TaKMX BUCHOBKIB:

1. YcTaHOBNEHO 34aTHICTb Y4YHIB 3aCTOCOBYBATW 3HAHHA 3 MAaTEMATUKM A5 PO3B’'A3AHHS
3aBAaHb NPaKTMYHOIro 3MICTY BiAMNOBIAHO A0 YOTUPbLOX PIBHIB: MOYATKOBUIN piBeHb — 23,7 %
YYHiB; cepeaHin piseHb — 35,8 % yuHiB; gocTaTHiM piBeHb — 30,4 % y4HIB; BUCOKMNI PiBEHDb —
10,1 % yuHiB. BukoHanm npaBmnbHO BCI 3aBaaHHA 1,9 % y4uHIB Bif, 3arajibHOl KiIbKOCTI, He
BUKOHaW xoaHoro 3agaHHa — 1,1 %.

2. CepefHin BiACOTOK NpaBubHMX BianoBigen 3 MatemMaTuku (49,2 %) nepeBuLlye ce-
penHin BiACOTOK NpaBMAbHKX BignoBsigen ycix tecTiB (46,1 %). HanbinbLu ycnilHo y4YHi po3B’a-
3a/u 3aBAaHHA 3 TeM: «Hucna | Bupasu. YncnoBi MHOXUHM», «DyHKLiT. Dopmyna», «Koop-
anHaTK | BekTopu. KoopanHaTtu Toukm», CepedHin BiACOTOK MpaBUbHUX BIAMNOBIAEN 3 UMX
3aBaaHb cTaHoBuMB Big 84,2 % 0o 90,4 %. lig yac po3B’a3aHHA UMX 3aBAaHb NepeBipsaau
C(hOPMOBAHICTb TaKMX KOMAETEHTHOCTEN ANSA BMUPILLEHHS 3aBAaHb NPAKTUKO-OPIEHTOBAHOIO
XapakTepy:

© 3HAHHS YMCNOBUX MHOXMH, YMIHHS CMIBBIAHOCUTM LLIYKAHE YUCI0 3 YMCIOBOK MHOXN-
HOMO, AKIM BOHO HaNIEXNTb;

< YMIHHS BMpaXkaTu (hOPMYIOK0 3aNEXHICTb MK OBOMA 3MIHHMMW; BMIHHA BM3Ha4aTu
KOOPAMHATW TOUKMN.

Hanbinbluy KinbKIiCTb MOMUAOK YYHI AONYCTUAM Nif Yac po3B’'A3aHHA 3aBAaHb 3 TaKMX
TeM: «PiBHAHHS | HEPIBHOCTI. CUCTEMU PIBHAHb», «4uKcna | Bupa3n. 3HaxX04KeHHS BIACOTKIB
BiA umcna», <TpUKYTHUKK, YOTUPUKYTHUKK, KONO. CUHYC, KOCMHYC, TAHFEHC rOCTPOro KyTa
NPAMOKYTHOIO TPUKYTHMKA. CNiBBIAHOWEHHSA MiXX CTOPOHAMM | KyTamMu NPAMOKYTHOIO TpK-
KyTHUKa», «4ncna i Bupasn. TeKcToBi 3agavi». CepeaHin BiACOTOK NpaBMAbHUX BigNoBigewn
ctaHoBmB Big 11,5 % 0o 14,0 %. 3a 4ONOMOrow UMx 3aBAaHb NePeBIPEHO BMIHHA CKagaTw
CUCTEMY PIBHAHb | 3HAX0aAMTW Ti pO3B’A30K; 3HAXOAUTW BiACOTOK Bif, YMCNa; BM3HAYaTN KyT
MK NPAMMMW Ha NAOWMHI | 3HAX0AUTU TPUFOHOMETPUYHY (PYHKLLIKD LUbOro KyTa 3 nNpsMo-
KYTHOIrO TPUKYTHMUKA; byayBaTh MaTeMaTUYHY MOAENb TEKCTOBOI 3aJaui Ta po3s’asysatu il
apuMeTUYH1UM cnocobom.

3.2. Pe3ynbTaTy BUKOHAHHA TecCTy 3 (pisuku

3aranom 3aBaaHHs 3 Qisrku BUKOHyBann 1 273 yuHi.

YCTaHOBMEHO 34aTHICTb YYHIB 3aCTOCOBYBATM 3HAHHA 3 (i3WKW 0N PO3B’A3aHHS
NpPaKTUYHMX 3aBAaHb BIAMNOBIAHO 40 YOTUPbLOX PIBHIB:

© no4aTkoBWMM piBeHb — 5,5 % yuHiB;
< cepefgHiv piBeHb — 30,6 % yu4HiB;

< [ocTaTHin piBeHb — 47,7 % y4HiB;

BUCOKMUI piBeHb — 16,2 % y4HiB.

BiNbLWICTb YYHIB MalOTb CEPEaHIN Ta AOCTaTHIN piBHI (78,3 %), He Jocarnu cepeaHboro
piBHA 5,5 % yuHiB. Ha puc. 3.2.1 HaBegeHO po3MN04in y4acHUKIB TeCTyBaHHA 3 (hi3WKM 3a
KINbKICTHO TECTOBMX HaniB 3 ypaxyBaHHAM YOTMPbOX PIBHIB.

KinbKicTb yuHis
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[ TloyaTkoBWA piBEHb CepepHini piseHb [l LoctaTHin piseHb [ Bucokuii piBeHb

PucyHok 3.2.1. Po3n00in y4acHUKiB TeCTyBAHHS 3 (hi3UKU 3A KiNIbKICTIO HABpaHux
TecToBux 6anis




MpaBunnbHO BMUKOHaNK BCi 3aBaaHHA 20 yuHiB (1,6 % Bif, 3aranbHOT KilbKOCTI YYaCHUKIB
TecTyBaHHS), 24 yuHi (1,5 % Big 3aranbHOI KiNbKOCTI TECTOBAHMX) HE BUKOHANWU YOOHOro
3aBOaHH4.

PesynbraTh BUKOHAHHS y4acHMKaMM TECTYBaHHS KOXHOI0 3aBAaHHS HaBeaeHo B Tabn. 3.2.1.

Tabnuys 3.2.1

PesynbTaTv BAKOHAHHSA 3aBOaHb TeCTy 3 Di3nku

yacTka y4yHiB, %

Hapanu npaBunbHY BiANOBiOb 63,8 55,8 53,2 34,6 54,7 92,9 61,1 67,7 81,7

Hapanu HenpaBuabHy Bignosiab | 34,2 41,9 42,5 62,2 42,2 3,9 35,7 29,2 15,2

He Hapanu Bignosiai 2,0 2,3 4.3 3,2 3,1 3,1 3,1 3,1 3,1

7.4

yacTKa y4HiB, %

Hapanu npaBunbHYy BignoBigb 94,3 90,4 96,1 81,1 7,1 63,2 25,7
Hapanw HenpaBunbHY BiANOBiOb 2,6 6,5 0,8 15,8 71,8 29,8 58,8
He Hapanu Bignosiai 3,1 3,1 3,1 3,1 21,1 7,0 15,5

Y cepeaHbOMy NpaBU/IbHY BIAMNOBIAb HA KOXHE 3aBAaHHA TecTy Hagann 63,9 % y4acHu-
KiB, Haganun HenpaBuabHYy Bianosiab — 30,9 %, He Haganu Bignosigi — 5,2 %.

Pe3ynbTatn BUKOHAHHSA 3aBAaHb TeCTy 3 i3nKKM BigobpaxkeHo Ha puc. 3.2.2.

MpaBunbHe
BUKOHAHHS
3aBAaHHA, %

100
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81,7
80
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0

Homep
3aBaHHA

81,1
67,7
63,8 63,1
61,1
61,2
55,8 53,2
34,6
25,7
7,1

H73 H71 W61 W72 W64 W74 63 1 B9 62 [m2 HS5 13 4 10 W8
[ MouaTtkoBuI piBeHb CepepHini piseHb [ OoctaTHivi pieHb [ Bucokuii piBeHb

PucyHok 3.2.2. Bi0coTok yuHiB, ski 0anu npaBusibHy BiOnoBiob
Ha OKpeMi 3anUTAHHS TeCTy 3 (hi3uKu

3a3HauMMo, L0 B CepeHbOoMy YacTKa BMKOHaHHA 3aBAaHsb i3 disnkn (63,9 %) 3HauHo ne-
PEBULLYE CEPEAHIN pe3ynbTaT BMKOHAHHSA BCiX TecTiB 3aranom (46,1 %). CepenHin BiocOTOK
npaBUIbHUX BiANOBIAeN cTaHoBMTL Bif, 7,1 % (3aBOaHHa 8) 0o 96,2 % (3aBaaHHs 7.3).

CepefHin BIACOTOK NpaBUbHUX BignoBigen 3 disnku (63,9 %) 3HAYHO NepeBulLLyE ce-
pPenHil BIACOTOK NpaBubHKX BianoBigen ycix TecTis (46,1 %). HameHwe yuHiB (7,1 %) nanu
NpaBWbHY BiANOBIAb Ha 3aBAAHHA 8, Hanbinblue (96,2 %) Ha TpeTe 3anuTaHHa 3aBaaHHA 7.

HeobxigHO 3a3Ha4YMTH, WO YaCcTKa HEBMKOHAHHA 3aBAaHb i3 3anponoHOBaHVMMM BiAMNoOBI-
nsmu (3 Bubopom ogHiel NpaBubHOI BiANOBIAI Ta 3aBAaHb Ha BCTAHOBIEHHS BiANOBIAHOCTI)
HabaraTo H1X4a 3a 4YacTKy BMKOHAHHSA 3aBAaHb, fe NoTPibHO byno caMmuMm oTpruMaTy YMCNoBY

BignoBiab, TO6TO 3aBAAHHS 3 KOPOTKOK BiANOBIALH0.




70

MpoaHanisyeMo ycniwHicTb BUKOHAHHS 3aBOaHb i3 hisnku. Halkpalle yyHi po3B’a3y-
Ba/M 3aBAaHHA 3 TeMU «MexaHiuHi Ta eNeKTPoMarHiTHI xBuni» (3aBaaHHa 6.1, 6.4), a TaKox
KOMbOiIHOBaHe 3aBaHHs, Lo NOeAHYE Kinbka 3MicToBMx ONoKiB (3aBaaHHsa 7). CepenHin Bia-
COTOK NpaBuUbHMX BignoBsiaen ctaHoBuTb Bia 81,1 % 00 96,2 %. 3a 4ONOMOrow Lnx 3aBAaHb
NPaKTUYHOrO 3MICTY NEePEBIPEHO 3HAHHSA | PO3YMIHHSA NPUPOAN (DI3UYHMX ABULL (3aBAAHHSA 7),
BMAOIB €NeKTPOMArHiTHOro BUNPOMIHIOBAHHS, a TaKOX MOXJIMBOCTEN 3aCTOCYBAHHSA B XUTTI
KOXKHOIO 3 HUX 3aM1eXXHO Bif, iXHiX ocobnmnsocTen (3aBaaHHA 6).

CnpaBgai, 3aBAaHHa 6 1 7 MatoTb HaMbINbLIMIA cepef yCix 3aBAaHb TECTY 3B’A30K i3 MOBCAK-
OeHHUM XUTTaMm. Mpuctpoi (ceiTnohop, MobinbHUn TenedoH) i aBuLLa (CNiB, TAHEHHS CHIrY
TOLLO), 3raJaHi B yMOBI 3aBAaHb, 40Ope BiAOMI yUHAM, | TOMY AN BiNbWOCTI TECTOBAHMX L
3aBOaHHS BUABUIUCS NEFKMMM, NPO L0 CBIAYMTb YaCTKa iX BUKOHAHHS.

Po3rngHemMo Haunerwi 3aBaaHHs TecTy.
3aBpaHHAa 6

YCTaHOBITb  BIOMOBIAHICTb  MDK  MPUKIAAOM  BUKOPUCTAHHA  €1eKTPOMarHiTHOro
BUNPOMiHtoBaHHA (1-4) i noro sugom (A-[)

1 MObiNbHUI 3B'A30K A H(hpauepBOHE BUMPOMIHIOBAHHSA

. B panioxsuni
2 npwnapg HivyHoro bayeHHs paA
B ynbTpadionetoBe BUNPOMIHIOBAHHS

3 AesiHpexuis nosiTps I peHTreHiBCbKi NPOMEHI

4 ceiTnodop L Bugume cBITN0

MpaBunbHa BidnoBidb: 16, 2A, 3B, 4/1.

3aBOaHHS 6 BMKOPUCTAHO 019 NepPeBIPKN BMIHHSA PO3PISHATY BUOM €NeKTPOMarHiTHO-
ro BUNPOMiHIOBaHHS. N5 BUKOHAHHSA 3aBAaHHSA HEODXIAHO: 3HATN BUAM BUNPOMIHIOBaHb 3a
LKAI0K eNeKTPOMarHiTHOro BUMPOMIHIOBAHHS; BMITW 3aCTOCYyBaTW TEOPETUYHI 3HAHHA 414
PO3Mi3HaBaHHA BMAIB BUMPOMIHKOBAHHA B XKUTTI.

MobinbHUIM 3B'A30K — Lie 3B’A30K i3 3aCTOCYBAHHSAM pPafioTEXHONOrIN; Npunagmn HiYHOro
bauyeHHs, abo TennoBi3opK, NePeTBOPHOIOTL HEBUAMME TenaoBe 300pakeHHs Ha Buaume
(4acTKka BCTaHOBMEHHS L€l BignoBigHOCTI — 61,2 % — MeHLa, OCKiNbKM UMK npunagamm
MW HE KOPUCTYEMOCS B MOBCAKAEHHOMY XWUTTI); ynbTpadioneToBe BUNPOMIHIOBAHHS, Ha Bid-

MiHY Bif IHLWIWX, MA€E BMCOKY XIMIYHY aKTUBHICTb, TOMY MOr0 3aCTOCOBYOTb AN Ae3iH(eKLUIl

NOBITPS B NIKAPHAX | MICLAX BENNMKOrO CKYyNYeHHs Ntoaen (YacTka BUKOHaHHS — 67,7 %, onTu-
MaJsibHa CKNaAHICTb, XO4a YBaXKHa 1 ONUTANBA NHOAMHA B HUHILWHIN eNiAeMIYHIN cuTyauil, Lo
CKJjlanacs B yCbOMy CBITi, HE MOr/1a HE 3BEPHYTM yBary Ha BCTAHOBJ/EHI CKPI3b ynbTpadione-
TOBI namnu onsa AesiHgekLii nosiTps); NaMnu ceiTnoopa BUNPOMIHIOKTb NPOMEH| BUANMOro
OianasoHy.

3aBpaHHA 7

YBiONOBIAHITE iznyHe aBuLle (1-4), NpoiNtoCTpoBaHe Ha PUCYHKY, 3 MOro Hassoto (A—11).

I MexaHiuHe

A cBiTnose

B 3BykOBe O Tennose

B enexkTpomarHiTHe MpaBunbHa Bidnogidb: 1[1, 2A, 3b, 4B.

3aBAaHHs 7 CNpsSMOBAHO Ha MEPEBIPKY 3HAHHA K PO3YMIHHA NPUPOAU ISUYHUX ABMULL,
WO BMBYAOTb Y PI3HMX TeMaTUYHKMX B1oKax WKIiNbHOro Kypcy isunku. [na noro BUKOHaHHSA
HeobXIAHO PO3YMITH, 3a AKUMM 03HAKaAMM (Di3NYHI ABKMLLA NOAINSOTHCA HAa BUOM, a TAKOX 3Ha-
TV NPUKAAON UMX ABULL Y NPUPOAI Ta NobyTi.

3Ha4YHO HMKYA YCNIWHICTb BUKOHAHHA 3aBAaHb 3 TeM: «Di3KKa aToMa Ta aTOMHOro aapa.
Di3nYHi OCHOBWM aTOMHOI eHepreTukn» (3aBaaHHs 1, 5), «MexaHiuHi Ta eNeKTPOMarHiTHI XBU-
ni» (3aBaaHHa 2, 3), a TaKoXX KOMBIHOBAHOro 3aBAaHHS, L0 NOEOHYE 3HAHHSA KifTbKOX 3MiCTO-
BMX OnoKiB (3aBaaHHa 9). CepenHin BiACOTOK NpaBUbHUX BiANOBIAen cTaHoBUTb Big 53,2 %
no 67,7 %. 3a 4ONOMOrot UMx 3aBAaHb i3 MPaKTUYHKMM 3MICTOM NepeBipeHO 3HaHHA OCHOB
OynoBY peyoBMHM (3aBOaHHA 1); OOBXMHU XBUAI M YMIHHS OTPUMYBATW OaHi 3a PUCYHKOM Ta
BMKOHYBATM YMCNOBI pO3paxyHKn (3aBAaHHA 2); nepioay KonmBaHb (3aBAaHHA 3); BUAIB pa-
LiOBUMNPOMIHIOBaHb, a caMe a-BMMPOMIHIOBAHHSA Ta a-po3nady (3aBaaHHA 5); 3aCcToCyBaHHS
3HaHb NPO CBITNOBI 1 3BYKOBI XBUNI (3aBAaHHS 9).

KomeHTap no 3aBpaHHAa 1
3aBoaHHa 1

flka 3 HaBeaeHMX YacTUHOK 36epirae xiMiyHi BNaCcTMBOCTI PEYOBUHMN?

Monekyna Aapo NPOTOH HEeNTPOH

MpaBunbHa BiOnoBiOb: A.
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3aBaaHHa 1 cnpsMOBaAHO Ha MEPEBIPKY PO3YMiHHA Teopii byooBu peyoBuHWU. [0na 1Moro
PO3B’A3aHHA HEObXigHO: 3HATW, WO TaKe eNleMeHTapHI YaCTUHKK, NpUHLKMN ByaooBK aTOMIB |
MOJIEKYN YCIX PEYOBMH; PO3YMITK, LLO eleMEHTapPHI YaCTUHKM OOQHAKOBI 415 BCIX Pe4OBUMH, a
BM3HAYasIbHUM A9 XiMIYHMX BNACTUBOCTEN PEYOBMHU € caMe Habip enemMeHTapHMX YacTu-
HOK. 3aBAaHHS NPOMNOHYBaaM K NIerke, afie BOHO BUABMAOCA ONTUManbHUM. Llen dakT cBia-
YUTb NPO HN3bKI TEOPETUYHI Ba30BI 3HAHHS.

KomeHTap po 3aBpaHHA 2
3aBpaHHA 2

[OBXMHa MOPCBKOT XBW/TI CTAHOBUTL 2,4 M. 3a pUCYHKOM BM3HauTe BIACTaHb MK Yanka-
MW.

2,4 M 3,6 M 4.8M 7,2 M

MpaBunbHa BiOnoBiob: b.

YUHI NOBUHHI 3HATK, WO TaKe KONMBANbHUIM PyX i LLIO TaKe OAHE KOMBAHHS; BMITU MpaLito-
BaTW 3 pUCyHKamu, bpatn iHopmaL,ito 3 HMX. K CBIOYMUTL CTAaTUCTMKA, poboTa 3 pUCyHKaMu
Ta rpadikaMm € CKNaaHIWOoK, TOMY O YYHI MOBMHHI CAMOCTIMHO 3HaWUTK NOTPIOHI aaHi Ang
PO3B’A3aHHS 3aBAAHHS.

KomeHTap po 3aBpaHHAa 3
3aBpaHHA 3

Bu3HauTe nepiod KonmBaHb Yaku Ha XBUASX, 9KWO 3a 1,5 XB Ler nTax NigHIMaeTbCa Ha
rpebiHb 30 pasi..

BignoBiab 3anunwWiTb y cekyHaax (c).

MpaBunbHa BiONOBIOb: 3.

Mig yac po3B’A3yBaHHA 3aBAaHHA NOTPIOHO 3HATK, WO Take Nepiod KONMBAHHS, | 3BepTa-
TV yBary Ha oauHULLI QI3UYHUX BENMYMH, 3HAYEHHSA GKMX NOTPIOHO HagaTu 3a MixKHapo4HO
cuctemoto ognHnub (CI).

KomeHTap go 3aBaaHHAa 9
3aBpaHHA 9

Ha akin BigcTaHi Bif Bac eniueHTp rpo3u, SKLLO BX NOYYIM FYPKIT rPOMy Yepes 3 ¢ nicng
TOro, Ak nobaumnm banckasky? YBaxkamnTe, WO WBUAKICTb 3BYKY B MOBITPI cTaHOBUTL 340 m/C.

Bignosigb 3anuuiTbh y MeTpax (m).
MpaBunbHa Bidnogidb: 1 020.

Lle 3aBAaHHSA NOEAHYE ABa 3MICTOBI 6/10KM — «CBITNOBI ABMLLLA» | «MexaHIYHI Ta eNeKkTpo-
MarHiTHI xBuni». [1ng po3B’d3aHHsS 3aBAAHHA YYHI MOBWHHI 3HATW, LLO CBITNO0 Big bavcKaBKu
MK 6AYMMO NPaKTUYHO MUTTEBO, TOMY WO WBUAKICTb NOLWMPEHHS CBITNA HabaraTo BuLLa 3a
WBWAOKICTb MOLIMPEHHS 3BYKY.

7K cBigYaTb pe3ynbraTi TeCTyBaHHS, HaWCKNagHIWVMW ANS BUKOHAHHS BUSIBUIUCS
3aBaHHA 3 Takux TeM: «CBiTnoBsi aBuLLLa» (3aBoaHHa 4), «MarHiTHe none» (3aBgaHH4 8), «Di-
3MKa aToMa Ta aToMHoro aapa. PisnyHi OCHOBM aTOMHOI eHepreTukun» (3aBaaHHa 10). Cepen-
HI BIACOTOK NpaBubHMX BIAMOBIAEN Ha Ui 3aBAaHHA — BiA 7,1% no 34,6 %.

3a A0MOMOrok UMX 3aBAaHb NepeBipeHO PO3YMIHHS SBULL, 3aIOMNEHHSA 1 BiAOMBaHHS
CBIT/IOBMX MPOMEHIB, 3HAHHA MOHATTS BIAHOCHONO MOKa3HMKa 3a/lOMIEHHS CepenoBula
(3aBOaHHS 4); YMIHHS BM3HAYATK HANpPSMOK Ail i 3HAYEeHHS CUM MarHiTHORO MOAS Ha NPOBIA-
HWK Y HbOMY 3a/1EXKHO Bifl MOro po3MillleHHs (3aBAaHHA 8); 3HaHHA NOHATTS nepioay NiBPO3-
nafy, 3aCTOCyBaHHS TEOPETUYHMX 3HAHb Y MPaKTUYHIN cuTyauii (3aBaaHHsa 10).

KomeHTap go 3aBaaHHA 4
3aBpaHHA 4

Posrnanbte hotorpadii 1-4: cnoyaTky (hoTo 1) y NOPOXHIO Bady HacKnanu Kynbku 3 rig-
poresto — MaTepiany, Wo 34aTteH NOrMHaTK M yTPMMYBaTK BENWKY KiNbKiCTb BOAM. [10TIM Mix
LMK KyNbKaMu noMicTunu irpawky (hoto 2). Micnsa uboro Hanunuy Basy soay (oto 3). HYomy,
KON Ba3y 3anoBHUAM BOOO, KYNbKM «3HUKNW» 1 irpallky ctano gobpe snaHo (hoto 4)?
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A KynbKW 3 rigporento po3yYnHUAMCS B BOAI, M irpallKy cTano gobpe BUOHO
B nokasHuK 3an10MAeHHSA BOAM BiNblLIMI 32 NOKA3HWK 3aIOMIEHHS FiApOorento
B onTnyHa ryctnHa BoOy MeHLWa 3a ONTUYHY MYCTUHY KYbOK 3 Faporesito

r Yy BOON " KYNbOK 3 riﬂ,poremo MPaKTUYHO O[HAKOBI MOKA3HWKM 3a/TOMIEHHS

lMpaBunbHa BiOnoBiok: T.

[lna po3p’a3aHHsa 3aBOaHHA 4 HeobXigHO 3HATK OCHOBHI 3aKOHM MOLIMPEHHS CBITN0BUX
MPOMEHIB | PO3YMITU, K BOHW MOLLMPHOKTLCS Mif Yac O0NaHHS Mexi cepedoBuLL, i3 MPaKTUYHO
OOHAKOBOK ONTUYHOK TYCTUHOK. 3aBOaHHS BUABMNOCA HabaraTo CKAAOHIWMWM, HiX
OYiKyBasiM, Xo4a 3a3Bu4yan po3nin «feoMeTpryHa onTUKa» OOCUTb NErKui Ons PO3yMiHHS,
OCKIIbKM CBITNOBI MPOMEHI Ta ONTUYHI NpUIaaM OTOYYKOTb HAC Y MOBCAKOEHHOMY XUTTI.
Takui pesynbraT BUMKOHAHHA (34,6 %) MOXHaA MOSACHUTM TWUM, WO B 3aBOaHHI 4Mmano
TEKCTY, BUKOPMCTAHO YoTupn hoTorpadii, Tpeba byno yBaxHO YnTaTh i 3iCTaBNSTU YMOBY 3
BiANOBIAHMMK (hoTO. [MpUKIaa 3aCTOCYyBaHHSA ONTUYHMX 3aKOHIB, BUKOPUCTAHUW Yy 3aBOAHHI,
HOBWI | HE € 3aranbHOBIAOMMM (He 3 NigpyYHMKa).

KomeHTap po 3aBpaHHA 8

[poBioHWK O0BXMHOW 60 CM, PO3MILLEHO B MArHiTHOMY NoNi Tak, AK

306paXXEHO Ha PUCYHKY (MO3HAUYEHHS: XPECTUKOM MO3HAYEHU HAaNpaMoK — #  #  * #E
«Bi[, BaC», TOYKOK — «[0 Bac»). 3 AKOK CUNIO Ai€ O,EI,_H)Opi,D,He MarHiTHe s }l:_f;_}{ B
nofie Ha uer NpoBiaHMK? IHOYKUIA mMarHiTHoro nons B = 50 mTn, cuna w® H.".H.:h: »®
CTPYMY B NPOBIAHWKY OOpiBHIOE I = 8 A.

pyMmy B np y AOp " oW W W

BionoBiab 3annwWiTh y HbtoTOHax (H).
MpaBunbHa BidnoBiok: 0.

[lna po3B’a3yBaHHA 3aBAaHHS 8 HEODOXiAHO 3HATK, 9K Oi€ MarHiTHe nofe Ha NPOBIAHMK,
PO3MILLEHMI Y HBOMY, ane, KPiM LbOoro, HeObXigHO PO3yMiTu, BiA YOro MateMaTM4yHO 3ane-
XUTb cna AMnepa. Y 3aBAaHHi 4OCTaTHBO ByNo NpoaHaniayBaTu PUCYHOK, LWob HagaTu Bia-
MOBIAb, HABITb HE BUKOHYOUYM YMCITOBMX PO3PaXyHKIB.

KomeHTap po 3aBpaHHAa 10
3aBpaHHAa 10

[lo aBapii B peakTopi YeTBeptoro 6noky YopHobunscekoi AEC MicTMBCA ypaH macoto
6nn3pko 200 TurC. Kr. CKibKK NepioaiB niBpo3nagy NOBMHHO NPONTY, WODOKM Maca padioak-
TUBHWUX aTOMIB Yy PeakTopi 3MeHLwWwmnacs oo 25 tuc. kr?

lMpaBunbHa BiONOBIOb: 3.

Y 3aBaaHHi 10 HeobxigHO po3yMmiTu, L0 Take Nepiod NiBpo3nany, i, 3acTocyBaBLLIM TEOPIt0
[10 OMKMCaHOI B YMOBI 3aBAaHHSA CUTYaLii, 32 JONOMOror NOrYHUX MipKYBaHb i MPOCTUX YCHUX
MaremaTUYHMX Oih BUSHAYNTM NPaBuUbHY BIANOBIOb.

BaknnBy ponb y )OpMyBaHHI KOMMNETEHTHOI 0COOMCTOCTI BIAIrpatdTe HaBYabHUI i-
3UYHUI eKCNEePUMEHT, AEMOHCTPaL,l, nabopaTopHi poboTu. 4N iX NOBHOLIHHOMO BUKOHAHHS
HeobxigHa BiANOBIAHA MaTepianbHa basa. Ha puc. 3.2.3 BigobpaxkeHo po3noAin Bignosigemn
YYHIB W0O0 3abe3neyeHocTi KabiHeTiB i3nKM cydacHMM obnagHaHHAM | MaTepianamuy ong
HaBYaHHS.

34% 26%

B Tak Papuwe Tak Papgwe Hi B Hi

PucyHok 3.2.3. Po3no0din Bidnogidel yYHiB Ha 3ANUTAHHS:
«Yu BBaxaete Bu, w0 y Bawil wkoni kabiHeTu npupoOHU4YO-MATEeMATUYHUX OUCYUNJTIH
(kabiHeT ¢hizuKku) MarTb cydacHe 06/100HAHHS Ta MaTepiaau 071 HABYAHHS ?», %

3a pe3synbTaTaMyn BUKOHAHHS TECTY 3 (DiSUKM MOXXHA OilNTN TaKMX BUCHOBKIB:

YCcTaHOBNEHO 34aTHICTb YYHIB 3aCTOCOBYBATW 3HAHHA 3 (Di3NKK A9 PO3B'A3yBaHHSA
3aBAaHb MPaAKTUYHOro 3MICTY BIAMNOBIAHO A0 YOTMPLOX PIBHIB: MOYaTKOBUI piBeHb — 5,5 %
YYHIB; cepeHin piBeHb — 30,6 %; AoCTaTHIM piBeHb — 47,7 % y4HIB; BUCOKUI piBeHb — 16,2 %
YYHIB. BMKOHann npaBuiibHO BCI 3aBAaHHA 1,6 % y4HIB Bif, 3arafibHOI KIJIbKOCTI, HE BUKOHa M
XXOOHOro 3aBaaHHa — 1,5 %.

CepefHiit BIACOTOK MpaBWbHMX Bignosigen 3 disnkum (63,9 %) 3HaYHO MepeBULLYE
CepefHin BiACOTOK MpaBUMbHKX Bignosigen ycix TecTiB (46,1 %). Hanbinblw ycniwHO Y4Hi
PO3B’A3ann 3aBAaHHS 3 TeMU «MexaHiuHi Ta eNleKTPOMarHiTHI XBUNi», a Takox KOMbIHOBaHe
3aBOaHH$, WO NOEAHYE KislbKa 3MIicToBKX 6nokiB. CepeaHin BiACOTOK NpaBuibHMX BigNOBIAEN
3 Umx 3aBaaHb — Big 81,1 % 0o 96,2 %. Iig yac po3B’a3yBaHHA LKX 3aBAaHb NepeBipeHo:

3HAHHA BUIB €1EKTPOMArHiTHOrO BUNPOMIHIOBAHHS, PO3YMIHHS MOXJ/IMBOCTEN 1X BU-
KOPWUCTAHHS B XXUTTI 3a/1EXKHO Bif, IXHIX 0CObnMBOCTEN;

3HAHHSA | PO3YMIHHS NPUPOAY (DIZUYHMX ABULL.

Hanbinbluy KinbKICTb MOMUNOK YYHI 3pobunn nig vyac BUKOHaHHS 3aBAaHb 3 TeM «CBITNOBI
ABuLa», «<MarHiTHe none», «Pisnka atomMa Ta aToOMHOro sapa. PisnyHi OCHOBM aTOMHOI EHep-
reTukun». CepeHii BiACOTOK NpaBMAbHKX Bianosigen — Big 7,1 % 0o 34,6 %. 3a 4ONOMOrot
LMX 3aBOaHb NepeBipeHo:

PO3YMIHHS ABULL 3a/J0MNEHHS | BioOMBAHHSA CBITIOBMX MPOMEHIB, 3HAHHSA MOHATTS BiA-
HOCHOIO NOKAa3HMKa 3a/IOM/IEHHS CEPENOBULLA;
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© YMIHHS BM3Ha4YaTW HaANpPAMOK il | 3HAYEHHSA CUAM MarHiTHOro Nofas Ha MPOBIOHMK Y
HbOMY 3a/1eXHO BiJ, NOr0 PO3MILLEHHS;

©  3HaHHS NOHATTA nNepiody NiBpo3naay, 3aCTOCYBaHHS TEOPETUYHMUX 3HAHb Y MPaKTUY-
HI CUTyaUll.

3. 1ns po3B’a3yBaHHA 3aBAaHb TeCTY 3 Qi3nKku He NoTpibHI bynu cknagHi MaTeMaTUYHI
pO3paxyHKK, a OTKe, OTPUMaHi pe3ynbTaTh BUKOHAHHS 3aBOaHb NPOAEMOHCTPYBaNn HeHa-
NEXHWIM piBEHb CaMe TeopeTUYHMX Ha30BUX 3HAHD.

3.3. Pe3ynbTaTtn BUKOHAHHSA TECTY 3 XiMil

3aranom 3aBaaHHa 3 XiMii BUKoHyBaan 1 263 yuHi.

YCTaHOBNEHO 34aTHICTb YYHIB 3aCTOCOBYBATW 3HAHHSA 3 XiMil 415 PO3B’A3aHHSA MPAKTUYHMX
3aBAaHb BiAMNOBIAHO A0 YOTUPBLOX PIBHIB:

< no4vatkoBuM piBeHb — 41,0 % yuHiB;
< cepenHiv piBeHb — 51,6 % yuHiB;

©  [OCTaTHiN piBeHb — 6,4 % yu4HiB;

+ BUCOKMM piBeHb — 1,0 % y4HiB.

MepeBaxkHa BiNbLUICTb YUHIB (92,6 %) Mae NoYaTKOBUIM Ta cepedHiin piBHI, He 4oCArnu
cepenHboro piBHa 41,0 % yuHiB. Ha puc. 3.3.1 HaBegeHO PO3MOAIN YY4aCHWKIB TECTYBAHHSA 3
XiMii 3a KINbKICTIO TeCTOBMX HaniB 3 ypaxyBaHHAM YOTMPbOX PIBHIB.

KINbKICTb Y4YHIB
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PucyHok 3.3.1. Po3n00in y4acHUKIB TeCTyBAHHS 3 XiMii 3a KiNIbKICTIO
HabpaHux TecToBux 6anis

Jlnwe oanH yYeHb BUMKOHAB NpaBW/IbHO BCi 3aBAaHHSA, 56 yuHiB (4,4 % Bif 3aranbHOI Kifb-
KOCTI yY4aCHMKIB TECTYBaHHS) HE BUKOHAN KOAHOI0 3aBAaHHS.
Pe3ynbTaTtn BUKOHAHHA 3aBOaHb TECTY yYacHMKaMM TeCTyBaHHSA HaBedeHo B Tabn. 3.3.1.

Tabnuys 3.3.1

Pe3ynbTaT BUKOHAHHSA 3aBAaHb TECTY 3 XiMii

YyacTka y4yHiB, %

Hapanw npaBunibHYy BignoBigb 61,5 28,5 24,9 22,3 72,4 24,0 39,6 74,0

Hapann HenpaBuibHy Bignosigb [ 34,5 67,0 69,4 71,6 21,1 69,5 53,9 19,6

He Hapanv Bignosiai 4.0 4.5 5.7 6,1 6,5 6,5 6,4 6,4




YyacTKa y4HiB, %

Hagann npaBunbHy

. . 60,3 160,7162,91|54,7117,8| 3,8 2,4 0,4 111,41 3,4 2,5 1,5
BiAnoBiab

Haganu HenpaBunbHy

. . 31,1 (30,6 128,5]36,7149,0]160,4|61,4]63,2]147,7|53,0]52,9] 53,1
BiANoBiab

He napanwv signosigi 86 | 86 | 86 | 87 |33,2]359]36,2]|364|40,9(43,6|44,6| 45,3

Y cepenHbOMY NpaBu/ibHY BIANOBIAb Ha KOXHE 3aBOaHHS TeCcTy Hadanu 31,2 % yyacHu-
KiB, Haanm HenpaBuabHY Bignosiab — 51,1 %, He Haganu Bignosiai — 17,7 %.

Pe3ynbTaTtn BUKOHAHHSA KOXHOro 3aBAaHHs BigobpaxeHo Ha puc. 3.3.2.

MpaBunbHiCcTb
BUKOHaHHS
3aBAaHHe, %
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PucyHok 3.3.2. BiOcoTok yuHiB, siki 0asiu npaBusibHy BiOnoBiob
HQ OKpeMi 3anUTAHHS TeCTy 3 XiMii

CepenHin BIACOTOK NpaBUbHKX Bignosigen 3 xiMmii (31,2 %) HMXKYMI 3a cepeaHin Biaco-
TOK MpaBUIbHMX BignoBigen ycix TecTis (46,1 %). HanmeHwe yuHiB (0,4 %) nann npaBuabHYy
BiANOBIAb Ha YeTBepTe 3annTaHHsa 3aBaaHHsa 7, Hanbinbwe (74,0 %) — Ha YeTBepTE 3anuTaH-
HA 3aBOAHHA 5.

OTpuMaHi pesynbTaTy CBigYaTh NPo Te, WO B NepeBaXKHOI BiNbLIOCTI yYaCHUKIB TECTYBaH-
Si:'fq,iﬂﬂbHiCHMVI KOMMOHEHT C(POPMOBAHO Ha HNU3bKOMY PIBHI.

Jnwe TpeTnHa TeCTOBaHMX:
©  PO3YMIiOTb NpoLecH, sKi BiabyBatoTbCa MiXK peYOBMHAMU;
© MOXYTb 3p06UTUN BUCHOBKM LLIOAO pPe3ybTaTy XiMIYHOI B3aEMOIT peYOBUH;

©  MPOrHO3yTb (i3MYHI BNACTUBOCTI PEYOBMHM 3aM1EXKHO Bif, BUOY XiMIYHOIO 3B’'A3KY |
TUMNY KPUCTaNIYHUX IPaTOK;

©  YMIilOTb 3aCTOCYyBaTV TEOPETUYHI 3HAHHSA B XUTTI.

Ha HM3bKOMY PiBHI ChopMOBaHO MaTeMaTUUYHy KOMMNETEeHTHICTb, | TOMY He3HayHa YyacTu-
Ha YYHIB MOXYThb:

+ 3acTocyBaTu MateMaTW4YHIi METOAM A9 PO3B'A3yBaHHS 3aBAaHb MPUKAAAHOrO Xapak-
Tepy XiMIYHOr0 3MICTY;

©  TAYMauuUTu giarpamy;

©  BWU3HAYUTM CMIBBIAHOLWEHHA KOMMOHEHTIB CyMiLLI 3a Aiarpamoto.
BogHouac Mmamke NoNoBMHA YYaCHMKIB TECTYBaAHHS:

©  PO3PI3HATb i3MYHI Ta XIMIYHI ABALLA;

©  3HaKTb NPUKIALAUN KOMOIOHMX Ta ICTUHHMX PO3YMHIB,

©  MOSICHIOKTb BN/IMB PI3HMX YNHHMKIB HA PO3UYNHHICTb PEYOBUH;

< TnyMayatb rpadik 3a71eXXHOCTI PO3UYMHHOCTI PEYOBUHM BIA TemnepaTypu;

© MNOPIBHIOKTb PO3UYMHHICTb Pi3HMX PEYOBMH 33 OAHAKOBOI TEMMEpPaTypU.

MpoaHanisyeMo ycnilWHiCTb BUKOHAHHSA 3aBAaHb 3 XiMii. Halkpatle y4Hi po3B’a3yBanim
nesKi 3aBaaHHs 3 Tem: «CyMilwi ogHopigHi M HeogHopiaHi. [TOHATTA Npo AMCAEPCHi cucTe-
MW. Po3umHu» (3aBaaHHsA 5.1, 5.4), «<Po3umHM. PO3UMHHICTb PEYOBUH, i1 3aNEXHICTb Bif, PI3HNX
YMHHWKIB» (3aBAaHHS 6.1-6.4), «[ToyaTKOBI XiMiYHI MOHATTA. XiMiUHI peakLii Ta aBuLa, Lo iX
CynpoBOAXKYOTb>» (3aBAaHHs 1). CepefHil BiACOTOK NpaBUbHMX BIANOBIAEN CTAHOBUTb Bif,
54,7 % 0o 74,0 %. 3a 4ONOMOroK LUMX 3aBAaHb I3 MPAaKTUYHMM 3MICTOM NepeBIpeHo chopMo-
BaHICTb TaKMX NPeaMETHMX KOMMETEHTHOCTEN:

© YMIiHHS NOSICHIOBATW NPUPOAHI SBMLLIA, MPOLLECK B OpraHiamax (3aBoaHHs 1);
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YMIHHSA MNOSICHIOBATM ABMLLA HA OCHOBI XIMIUHMX Ta i3MUYHNX 3HAHb (3aBAaHHS 5);

YMIHHA TAyMaunTu rpadiku, cxemn, giarpaMm isvyHMX Ta XiMivYHKUX NpoLeciB (3aBaaH-
HA 6).

Po3rnsHemMo aeski Hamnerii 3aBgaHHA TECTY.
3BpaHHAa 1
XiMIYHI ABMLLA MO3HAYEeHO Undpamu: Al,2 4

1 NOXOBTIHHA INCTSA BOCEHM

63,56
2 YTBOPEHHS IpXI
3 nnaBAeHHS antioMiHIt B1,2,6
4 ropiHHSa nanepy

r3,4,5

5 K1niHHga BOAMU

6 noapibHeHH:A cKka lMpaBusbHa BiOnoBiOb: A.

3aBAaHHA 1 BUKOPUCTAHO A9 NepeBIpKM BMIHHS PO3PISHATY (DI3NUHI Ta XIMIYHI SBULLA.

[INa BUKOHAHHA 3aBOaHHS HeobXigHO: 3HATW, WO TakKe XiMidyHa peakuia Ta aKi asuua 1i

CYNpPOBOOXKYHOTh; YMITK 3aCTOCyBaTW TEOPETUYHI 3HAHHA ONA PO3Mi3HABAHHS (ISUYHUX |
XIMIYHUX ABULLL Y XKUTTI.

XiMiYHa peaKuig— e NepeTBOPEHHA OAHMX PEYOBMH Ha IHLLI, TKE MOXYTb CYyMpOBOOXXYBaTM
Taki 9BMLLA: MOABA YM 3MiHA 3abapBNeHHs; BULINEHHS rasy, yTBOPEHHS YK PO3YMHEHHS 0caay;
NosiBa, 3HMKHEHHS Y/ 3MiHa 3anaxy; BUAINEHHS Y1 NOMMHAHHS TeN0TW; NOABa NOYyM’s, iHOAI
— CBITIHHS.

3aBOaHHA 6

[poaHaniaynmTe KpWBI PO3YMHHOCTI AESKMX conen y BoAl. [JONOBHITb KOXXHe pedyeHHs 1-4
oaHieto 3 byks (A—[1) Tak, Wob yTBOPUIOCS NpaBUIbHE TBEPAXKEHHS.

1 PO3UYMHHICTb ... 3 36iNblUEH- A K,CO,

= =q

HAM TemnepaTypy 3MeHLLIYETbCS.

04 : | 2 3a teMnepatypu 20 °C B KNO,
i . : - Hanbinblla PO3YMHHICTD ... .
T AT - 3 3a Temnepatypw 60 °C pos- B Cus0,

e YMHHICTb ... Taka cama, ak NaCl.

. P 4 3a Temnepatypu 40 °C ... FAgNO,
R — — o
b o mMacoto 70 r yTBOPKE HaCKUYEH NI

po3ymH y 100 r Boaun. A Li,SO,

MpaBunbHa Bidnogidb: 1[0, 2T, 3B, 4b.

3aBOaHHA 6 CNpAMOBAHO Ha MEPEBIPKY PO3YMIHHA PO3YMHEHHS PEYOBUH y BOAI AK
(DI3NKO-XIMIYHOIO ABULLA; YMIHHA TAYMaunTK rpadiku, cxeMu, iarpamm QisnyHmnx ta XiMivHmx
npouecis. [1ns MOro BUKOHaHHA HEOOXIAHO BMITU TAYMa4nTK rpadik 3a1eXKHOCTI PO3YNHHOCTI

PEYOBMHM BiO TemMnepaTypu, MOPIBHIOBATU PO3YMHHICTb PI3HMX PeYoBMH 3a TiEl camol

TemnepaTypu.

3HauYHO HMXX4Ya YCMIWHICTb BMKOHAHHS 3aBAaHb 3 TeM: «KiNbKICTb PeYvyoBMHM. 3aKOH
ABoragpo. BigHocHa rycTuHa» (3aBOaHHs 2), «XiMiYHWIM 3B’A30K | OygoBa peyoBUHMN.
3aNexHiCTb (Pi3NUHMX BNACTMBOCTEN PEYOBUH Bif, TUMIB KPUCTaNIUYHKX I'PaToK» (3aBaaHHA 4)
Towo. CepenHin BiACOTOK NpaBuAbHKMX Bignosiaen —Big, 22,3 % 0o 39,0 %.

3a 40NOMOrot LUMX 3aBAaHb NEPEBIPEHO YMIHHA MOACHIOBATM ABMLLLA HA OCHOBI XIMIYHMUX
3HaHb | 3aKOHIB (3aBOAHHSA 2), BNACTUBOCTI PEYOBUH 3a IXHbO bya0oBOH (3aBAaHHS 4) TOLLO.

[1na po3B’A3aHHA 3aBAaHHS 2 HeobxigHO Byno 3acTocyBaTh TEOPETUYHI 3HAHHA B XUTTI
N BU3HAYUTW, KYSIbKM 3 SKMM ra30M MOXYTb 3[IMMaTLCS B NOBITPI, a B 3aBAaHHI 4 MOSACHUTHK
BTACTUBOCTI KyXOHHOI Coni ocobansocTamu i1 bygosu.

KomeHTap no 3aBaaHHA 2
3aBaaHHA 2

Tpu 0gHaKoBI ryMOBI KYy/bKI HANOBHWAN PI3HUMK razamu: I — reniem, 11 — BogHem, III -
BYIIEKMCNMM ra3oM. AKi 3 KyNbOK 34iMMaTUMYTbCS B NOBITPI?

A nnwe

b nnwe II

Bltall

IIITalll

MpaBunbHa BionoBiOb: B.

3aBAaHHA 2 CNPSIMOBAHO Ha NepeBipKY BMIHHS 3aCTOCYBaTW TEOPETUYHI 3HAHHSA B XXUTTI.

[nsa noro po3B’a3aHHA He0bXiQHO: 3HATK 3aKOH ABOraapo, CepeaHto MOASAPHY Macy NoBITPS;
PO3YMITU PI3UYHWMI 3MICT BIAHOCHOI F'YCTUHW; BMITK 3aCTOCYBATU TEOPETUYHI 3HAHHA B XXUTTI.

7K cBig4aTb pe3ynbTaTh TECTyBaHHSA, HaWCKNaAHIWWUMKM O BUMKOHAHHS BUSBUAKUCS
3aBOAHHA 3 Takux Tem: «PO34YMH | MOro KOMMOHEHTU: PO3YMHHMK, PO3UYMHEHA PedvYoBMHA.
KinbkicHMi cknag, po3unHy» (3aBoaHHa 7), «Po3unHu. CyMiw rasie» (3aBgaHHs 8). CepenHin
BIACOTOK MpaBubHKMX BigNoBiaen Ha Ui 3aBgaHHsa — Big, 0,4 % 0o 17,8 %.

3a [OOMOMOroK UMX 3aBAaHb MEPEBIPEHO CMHOPMOBAHICTb YMIHHS 3aCcTOCOBYBATH
mMaTteMaTWyHI MeTOAM ANS PO3B’A3yBaHHS 3aBOaHb 3 XiMil, BUKOHYBaTW AeaKi 064MCNeHHS.
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MpoaHanizyemo 3aBpaHHA 7
3aBpaHHa 7

OAHieto 3 ranyseit 3acTocyBaHHsS MigHoro kynopocy (CuS04+5H20) € pocAMHHKULTBO. Moro
BUKOPUCTOBYHOTb AK hyHriUma — 3acib o 3HUWEHHSA rprbiB Ta ixHiX cnop. PO34nHOM MigHOro
Kynopocy obnpucKytoTb (pPyKTOBI AepeBa, arigHi Ky ans 6opotbbn 3 xBopobamu.

[lns npuroTyBaHHS PoO34KMHY MigHWM Kynopoc Macoto 100 r posumHatoTb y BoAi ob’emom
10 n (ryctuHa Boau 1 kr/n).

1. ObumcniTe Macy (Kr) TaKoro po3udmnHy.

Bidonogiob: 10,1.

2. ObumcniTh KiNbKiCTb peyoBUHM (MOMb) MIOHOIO
Kyrnopocy.

BidnoBiodb: 0,4.
3. O6uuncnite macy (r) kynpym(II) cynbary.
BidnoBiob: 64.

4. O6buumcniTb MacoBy YacTky (%) kynpym(II) cynbdaty B po3unHi. Bignosiab yKaxiTb 3
TOYHICTIO 0 AECATUX.

BionoBiob: 0,6.

Y 3aBAaHHi 7 HeobxiAHO BMITW pPO3PI3HATM KOMMOHEHTU PO34MHY; 3aCTOCOBYBATU
MaTeMaTUYHiI MeToam AN PO3B’'A3aHHS 3aBAaHb MPUKIAAHOIO XapakKTepy XiMiYHOro 3MiICTy;
PO3YMITU CYTHICTb (DI3NYHOI BEANYMHWN «KIIbKICTb PEYOBMHWU»; BMITU CKNagaTu CXemy i
BMKOHYBATW 3a HEHO PO3PaxyHKM; 0bUmMctoBaTK Macy 3a KiflbKiCTH, MacoBY YaCTKY PO3YUHEHOI
PEYOBMHM B PO3YMHI; OLLIHKOBATM pe3ynbTaT 064MCNEeHHS.

[na po3B’A3aHHA 3aBOaHHA 8 HeobxigHO BMITWM TAymMayuTW Aiarpamy; posyMiTu, §K
BM3HAYMUTW CNIBBIAHOLWEHHSA KOMNOHEHTIB CyMilli 3a AiarpaMoto; BMIiTK obumncntoBat 06’eMHi
BIAHOLWEHHSA ras3iB 3a XIMIYHMMM peakuigaMu; 3aCTOCOByBaTW MaTeMaTWdHI MeToau Ons
PO3B’A3yBaHHS 3aBAaHb 3 XiMii, BUKOHYBaTK NEBHI 06UNCNEHHS 3a (hopMynamu.

Baxxnumy ponb y hopmMyBaHHI KOMNETEHTHOI 0COBMCTOCTI BiAirpae HaBYaibHUM XiMIYHWUIA
ekcnepumeHT. 115 NoBHOLIIHHOMO BMKOHAHHSA AOCAIAIB HeobxiaHa BignoBigHa maTtepianbHa
6asa. Ha puc. 3.3.3 BigobpakeHo po3noain BianoBiaen y4HiB Woao0 3abesneyeHocTi KabiHeTiB
XiMiT cydacHuM obnagHaHHAM | MaTepianammy ons HaBYyaHHS.
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33% 21%

B Tak Paplue Tak Papuie Hi B Hi

PucyHok 3.3.3. Po3nodin BionoBidell y4HiB HA 3ANUTAHHS:
«Yu BBaxaete Bu, w0 y Bawil wkoni kabiHeTu npupoOHU4YO-MATEeMATUYHUX OUCYUNJTIH
(kabiHeT ximii) maroTb cyyacHe 061A0HAHHSA TA MaTepianu 019 HABYAHHA?», %

3a pesynbTaTaMu BUKOHAHHSA TECTY 3 XiMil MOXXHa [iATU TaKUX BUCHOBKIB:

YCTaHOBMAEHO 34aTHICTb YYHIB 3aCTOCOBYBATW 3HAHHA 3 XiMiT 4159 PO3B’'A3aHHA NpaK-
TUYHNX 3aBOaHb BiAMNOBIAHO A0 YOTMPbOX PiBHIB: Mo4aTKoBMIM piBeHb — 41,0 % yuHiB; cepea-
HiM piBeHb — 51,6 % y4HIB; AOCTaTHIN piBeHb — 6,4 % Yy4HIB; BUCOKMM piBeHb — 1,1 % y4HiIB.
Jlnwe oaonH y4yeHb BUKOHAB MpaBW/IbHO BCi 3aBAaHHsA, 4,4 % y4HIB HE BUKOHANM XOOHOro
3aBAaHHS.

CepefHii BiACOTOK NpaBubHKX Bianosigen 3 ximii (31,2 %) HMXUKUA 3a cepeaHin Bia-
COTOK MpaBubHKX BianoBiaewn ycix TecTiB (46,1 %). HanycniwHiwe y4Hi po3s’a3ann 3aBaaH-
HA 3 TeM: «CyMili OOHOPIAHI 1 HeOAHOPIAHI. MOHATTA NPO OMCNEPCHI cucTeMU. Po3umHmn»,
«P034YMHN. PO3UYNHHICTb PEYOBUH, i1 3a1EXHICTb BIf, PI3HUX YMHHUKIB», «[10YaTKOBI XIMIYHI
NOHATTA. XIMIYHI peaKLii Ta ABKMLLa, WO X CYyNPOBOAXKYOTb». CepeHii BIACOTOK NPaBUIbHMX
BignoBigen 3 umx 3aBaaHb — Bia 54,7 % no 74,0 %. MNig yac po3B’A3aHHA LMX 3aBAaHb nepe-
BIPEHO C(HOPMOBAHICTb TAKMX KOMMETEHTHOCTEMW:

NOSICHIOBATM NPUPOAHI SBMLLA, MPOLLECK B OPraHiaMax;
NOSACHIOBATM ABMLLLA HA OCHOBI XIMIYHUX | (DI3UYHMX 3HAHD;
TAYMaunTu rpadiku, cxeMu, giarpaMmm QisnyHmnx i XimivHMx npouecis.

HanbinbLuy KinbKiCTb MOMUAOK Y4YHI 3p0bWAM Nig Yac BUKOHAHHS 3aBAaHb 3 TeM «Po34unH
| MOr0 KOMMOHEHTU: PO3YNHHUKK, PO3UNHEHA peyvoBMHaA. KiNbKICHUIW cKkNag po3unHy», «Pos-
YnHu. Cymiw rasie». CepefiHiv BIACOTOK npaBunbHux Bignosigen — Big 0,4 % no 17,8 %. 3a
OOMOMOroK LUMX 3aBAaHb NepeBipeHo CPOPMOBAHICTb YMIHHS 3aCTOCOBYBATM MaTEMATUYHI
MeToOM 019 PO3B’A3yBaHHA 3aBAaHb 3 XiMii, BUKOHYBATW OeAKi 0OUMCNEHHS.
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3.4. Pe3ynbrat BUKOHAHHSA TecTy 3 6ionorii

3aranom 3aBAaHHs 3 bionorii BukoHyBann 1 253 yyHi.

YCTaHOBAEHO 3[aTHICTb Y4YHIB 3aCTOCOBYBATM 3HaHHA 3 Oionorii ong po3B’A3aHHA
NpaKTUYHMX 3aBOaHb BIAMNOBIAHO 0O YOTUPLOX PIBHIB:

< MOYaTKOBWUM piBEHb — 7,2 % Y4HIB;
< cepepnHin pieeHb — 49,0 % y4HiB;
+  [OCTaTHIM piBeHb — 42,1 % yuHiB;

< BUWCOKMM piBeHb — 1,7 % yuHiB.

BinblWICTb YYHIB MatOTb CepeaHil Ta gocTaTHIn piBHi (81,1 %), He AOCArNN cepeaHbOoro
piBHA 7,2 % yuHiB. Ha puc. 3.4.1 HaBegeHO po3Moain y4aCcHMKIB TeCTyBaHHA 3 Hionorii 3a
KINbKICTIO TECTOBMX BaniB 3 ypaxyBaHHAM YOTMPbOX PiBHIB.

KinbKicTb yuHiB

160

140

120

10

8

6

4

“walal I
Ol-II. H - -.

Kinbkictb
TECTOBUX B0 W1 W2 N3 W4 W5 6 7 8 9 1011 W12 W13 W14 W15 M16 17 H18 W19 W20
6anis

o

o

o

o

o

W MouaTkoBuiA piBeHb | CepefHil piBeHb [ DoctaTHi pieHb [l Bucokuii piBeHb

PucyHok 3.4.1. Po3no0din y4acHuUKiB TecTyBaHHS 3 6ios10ril 3a KisIbKiCTHO
HabpaHux TecToBux 6anis

MpaBWIbHO BCi 3aBAaHHS BUKOHaNM AeB’aTb y4HiB (0,7 % Bif 3arasbHOI KifIbKOCTI), AECATb
yuHiB (0,8 % Big 3aranbHOI KiNbKOCTI) HE BUKOHAIM XKO4HOro 3aBAaHHS.

Po3nofin y4acHuKIiB TeCcTyBaHHS 3a HabpaHMK banaMu LiIKOM BiANOBiAAE CTaHAAPTHIN
hopMi KpMBOI HOPManbHOro PO3MNOANY 3 HambiNbll O4YiKYBAaHMM 3HAYEHHSM Yy CepedHin
yacTuHi wkanu (10 b6anie). CepenHin Ta 4OCTATHIN piBHI NpoaeMoHCcTpyBanu 81,1% yuHib.

3a3Ha4yMMo, WO pe3ynbTaT BUKOHAHHS 3aBaaHb 3 bionorii (50,8 %) nepeBuLLye cepeaHin
pe3ynbTaT BUKOHAHHS BCiX TecTiB (46,1 %).

Pe3ynbTaTh BUKOHAHHSA KOXXHOMO 3aBAaHHS HaBedeHo B Tabn. 3.4.1.

Tabnuus 3.4.1

Pe3ynbTraTt BUKOHaHHSA 3aBAaHb TecTy 3 bionorii

YyacTKa y4HiB, %

Haganu npaBunbHy

. . 16,4 6,1 72,2 83,1 44,8 45,3 71,3 3,9 44,5
BianoBiab

Haganu HenpaBuibHy

. ! 58,1 66,9 21,7 10,9 49,2 48,6 22,6 76,2 47,2
BIAMNOBIAb

He Hapanu Bignosigi 25,5 27,1 6,1 6,1 6,1 6,1 6,1 19,9 8,3

yacTKa y4HiB, %

Hafanv npasusbHy

. . 478 | 26,3 | 84,0 | 72,2 | 38,5 | 57,14 | 43,7 | 86,4 | 85,1 | 13,2 | 73,4
Bignosigb

Hapann HenpaBuabHy

. . 43,2 | 64,6 7,0 18,9 | 52,5 | 32,4 | 45,8 2,3 3,6 74,9 | 11,5
Bignosigb

He Hapanwu Bignosigi 9,0 9,0 9,0 9,0 89 (10,51 1051113 | 11,3 | 11,9 | 151

Y cepenHboMy NpaBUbHY BiAMNOBIAb HA KOXHE 3aBAaHHA TecTy Haganun 50,8 % yyacHuKiB
TecTyBaHHS, HenpaBuabHy — 37,9 %, He Haganu Bignosiai — 11,3 %.

Pe3ynbTaTh BUKOHAHHS KOXXHOMO 3aBaaHHa BigobpaxkeHo Ha puc. 3.4.2.
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MpaBunbHe
BUKOHAHHS
3aBAaHHA, %

100

90

864
51
84 831
80
73,4 72,2
721 913
70
60 57,1
50 47,8
453 448 445 437
40 38,5
30 26,3
20 16,4
13,2
10 61 4,
0

Homep

3aBaaHHs W33 H384 HMo63 H32 10 3.1 6.4 3.5 8.1 6.1 3.4 3.3 5 8.2 7 6.2 1 9 2 4

MoyaTKoBUI piBEHb CepefHil piBeHb LocTaTHil piBeHb Il Bvicokwii piBeHb

PucyHok 3.4.2. Bi0coTok yuHiB, ki 0asiu npaBusibHy BiOnoBiob
Ha OKpeMmi 3anuTaHHs Tecty 3 bionorii

HaicknagHiwmm ans TectoBaHux byno 3aBoaHHa 4, Moro BukoHanu nuuwe 3,9 % yuHiB.
Hannerwmnm — 3aBaaHHa 8.3, 3 akum ynopanucsa 86,4 % y4acHMKIB.

CepenHin BIiACOTOK MpaBUnbHUX Bignosigen 3 bionorii (50,8 %) BuWMIA 3a cepenHin
BIACOTOK MpaBUMbHMX Bignosigen ycix TecTiB (46,1 %). HanmeHwe yuHiB (3,9 %) nanu
npaBUbHY BiANOBIAb Ha 3aBAaHHA 4, Hanbinblwe (86,4 %) Ha TpeTe NUTaHHA 3aBAAHHS 8.

OTpuMaHi pesynbTaTy CBig4aTb NPO Te, WO NepeBaxHa binblUICTb YYaCHWKIB TECTYBaHHS
MOXYTb 3aCTOCYBaTW MPUPOAHNYO-HAYKOBI 3HAHHA A0 3aBAaHb, MOB’'A3aHMX i3 MOBCAKAEHHUM
XUTTAM, BUOKPEMUTM BIOAMOBIAHNIM 3MICT | BUKOPUCTATW NPeaMeTHI Ta NpoueaypHi 3HaHHS,
TOX Y HMX CC(HDOPMOBAHO Ha CEPEaHbOMY PIBHI MPUPOOHNYO-HAYKOBY KOMMNETEHTHICTb.

Ha [elwo HMx4YoMy piBHI cChOpMOBAHO MaTeMaTUYHy KOMMETEHTHICTb, | TOMY 3HAYHO
MeHLLa YacTMHA TeCTOBAHUX MOXYThb:

BUOKPEMUTU MaTeEMATUYHWLIM 3MICT Yy 3a4adi, HaBeAeHUn Y TEKCTOBIM abo rpadiyHin
topMi (3aBaaHHa 4, 2, 1);

3acTocyBaTM MaTeMaTuuHi MeToOu AN9 PO3B’A3yBaHHA 3aBdaHb MNPUKIALHOMo
xapakTepy;

iHTepnpeTyBaTK pe3ynbTaTy PO3PaAXYHKIB Y KOHTEKCTi 3aBAaHHS.

BiNbWICTb y4aCHMKIB TECTYBaHHS MatoTb AOCUTb MNOOKI «3aMLLIKOBI» 3HAHHS 3 Bionorii

POC/IMH | TBApWH, WO BMUBYANK B MONEPEOHIX KNacax, | MOXyTb 3aCTOCYBaTM X Y HE3BUUHMX
obcTaBMHax, 0ocobAMBO HAKLWIO KOHTEKCT 3aBdaHHA BIAMNOBIJAE 3BMYHMM crnocobaM Ain
(3aBOaHHA 8);y BMNaaKax, KoM 3MICT 3aBAaHHA MEHLL MOB’A3aHMN 3 KOHTEKCTOM, «3a/INLLIKOBI»
3HaHHS BOAN0CSA NPOAEMOHCTPYBATK MEHLWIM YacTUHI TecToBaHMX (3aBaaHHs 9).

Ha dymky 6inbwocTi ByuteniB 6ionorii, Bid 25 % Ao 75 % y4HiB MarThb CTilikul
iHTepec 0o biosorii.

18,4 % yuuteniB 6ionorii BBAXarTb, WO Y4YHI CNPOMOMHI 3ACTOCOBYBATU Teope-
TUYHI 3HAHHSA 3 6io10ril 019 N000IAHHS PI3HOMAHITHUX YUTTEBUX BUKJIUKIB [ npobsiem.

MpoaHanisyeMo ycniWHICTb BUKOHAHHA 3aBpaHb 3 6ionorii. KnactepHe 3aBgaHHN
TecTy, ke nobygoBaHO HAaBKOMO HalioHanbHOI cTpaBK YKpaiHu — boplly (3aBaoaHHa 3—10),
MICTUTb MPaKTUKO-OPIEHTOBAHI 3aBAaHHSA Ha BM3HAYEHHSA EHEePreTUYHOl LiHHOCTI DKi Ta
BMICT OKPEMMX KOMMOHEHTIB, OPraHiB Pi3HMX KBITKOBMX POC/MH, WO 3aKnagatTb y bopu, a
TAKOX CUCTEMATUMYHUX Fpyn TBApWH, M'ACO 9KUX gogatoTb y bopul. CepedHs yChiWHICTb 3a
KNnacTepoM cTaHoBUTb 45,3 %, HanycnilHille BUKOHAHO 3aBAaHHA 8 (cepeaHe 3HaYeHHsa —
68,1 %), 3aBaaHHa 3 (cepenHe 3HadYeHHA — 63,3 %), 3aBOaHHa 6 (cepenHe 3HayYeHHa — 57,6
%), a 3 okpeMux 3aBgaHb — 3aBaaHHa 10 (73,4 %).

Hankpalle y4Hi po3B’a3yBanu 3aBoaHHs 3 TeM: «CucteMun opraHis: OpraHiam sk cuctema.
Onopa Ta pyx. ObMiH peYoBMH Ta NEPETBOPEHHSA EHEPrii B OpraHiami NtoanHu. TpaBneHHa»
(3aBOaHHA 3), «PocnunHum» (3aBaaHHa 6), «PisHOMaHITHICTb TBapuH» (3aBoaHHs 8), «bionoris
K ocHoBa bioTexHonorii Ta meguunHm» (3aBgaHHsa 10). CepeaHint BIACOTOK MpaBUIbHUX
Bignosigen ctaHoBMB BiA 71,3 % 00 86,4 %. 3a 4ONOMOro LinX 3aBAaHb NEPEBIPEHO YMIHHSA:

3acTOCOBYBATU 3HAHHA NPO 306asaHCOBAHICTb PaLioHIB A5 OUIHKM TBEPAXKEHb Ha
NPaBUIbHICTb, 30KPEMa i3 3aCTOCYBaHHAM MaTeMaTU4YHUX PO3pPaxyHKIiB 3a Adiarpamamu
(3aBOaHHS 3);

PO3pPi3HATU OpPraHM KBITKOBWX POCNVH (3aBAaHHS 6);

knacudikyBaTtu B1aM TBApWH Ha OCHOBI 3HAHb MPO CMNOCI6 XXUTTA Ta 0COBAMBOCTI NO-
BEiHKM; 3aCTOCOBYBATW NPeAMeTHI 3HaHHS B MOBCAKAEHHOMY XUTTI (3aBAaHHS 8);

3HaAXoOAMUTU (haKTK B TEKCTax, AONATU HeBianosigHoCTI (3aBaaHHs 10).
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HaBepeMo peqki 3aBgaHHA TeCTy
3aBaaHHA 6

3aBAaHHa Ha BCTOHOBJ/IEHHSA BIAMOBIAHOCTI

OcHoBy boplly cK1aaakTb 0BOYI. BKaxKiTb, iKi OpraHm pisHMX KBITKOBUX POCIMH KNaayTb
y 6opu.

1 bypsk A TlaroHu
2 KapTonng B JIncTku
3 KanycTta B KopeHi
4 Tomatu I KBITKM
I' Mnoam

MpasunbHa Bidnosidb: 1B, 2A, 36, 4T

3aBOaHHSa 8
3aBAaHHa HA BCTAHOBIEHHSA BiAMOBIOHOCTI

M’aco TBapuH

«5K M'Aco B BOpLL MOXYTb BMKOPUCTOBYBATNCS CBMHWHA, A10BUYMHA, bapaHWHa, KOHWHA,
lWMHKA, KYPATUHA, KaYvKa, rycaTuHa, bynbioH i3 KicTok (6e3 M'aca), bruyadi XxBoCTK, NOTPYXM
(niBep). Takox nogekyau y bopu, nogatoTe pnby: Kapacis, B'tOHIB, KiNlbKy, OCcenefLLi TOLLo».

1 AnoBnunHa A MTaxu, N'ycenopnibHi

2 CBMHMHa B Mtaxu, KyponogibHi

3 KypsatnHa B CcaBuj, [TapHOKOMUTHI, HEXYIMHI

4 M'aco Kaukw I CcaBui, MapHOKOMUTHI, XYIHI

I' CcaBui, HenapHOKOMUTHI

MpaBunbHa Bidnosidb: 1T, 2B, 36, 4A.

[ello HMXKYOK € YCMIWHICTb BUKOHAHHS 3aBAaHb 3 TaKMX TEM: «XIMIYHUIA CKNag, KNITUHW»
(3aBOoaHHA 5), «PisHOMaHITHICTb pocnuH» (3aBaaHHA 7). CepeaHin BiACOTOK MpPaBUAbHUX
Bianosigen —Big 38,5 % 0o 44,5 %. 3a UMMM 3aBOAHHSIMN NEPEBIPAN YMIHHSA:

PO3pPi3HATU BNACTMBOCTI OpraHivyHMX MOneKyn, Ski MatTb bionoriyHe 3HayeHHs
(3aBmaHHA b);

3icTaBnaTh iHhopMaLito 3 PI3HUX AXepen, 3acTocoByBaTK i 4O KOHTEKCTHOI 3adadi
(3aBpaHHA 7) Ta iH.

fAK cBigYaTb pe3ynbTaTy AOCNIAXEHHS, HANCKNAAHIWNMK ONA BUKOHAHHS Byny 3aBAaHHSA
3 TeM: «XiMiYHUN cKnad KNiTUHKW» (3aBoaHHa 1), «Cuctemu opraHiB: [uxaHHa. TpaHcnopT
peyoBUH. BupgineHHs» (3aBoaHHa 2), «Cuctemum opraHiB: OpraHiam gk cuctema. Onopa Ta
pyx. OBMiH peyoBMH Ta NEPeTBOPEHHS eHeprii B opraHiami ntognHu. TpaBneHHa» (3aBOaHHS
4), «[lpouecn XUTTEQIANbHOCTI TBapuH» (3aBaaHHA 9). CepedHin BiACOTOK MpaBUIbHMX
BiANOBIAeN Ha Ui 3aBoaHHa — Big, 3,9 % 0o 16,4 %.

3a /40NOMOro LMX 3aBAaHb NepeBipeHo BMiHHA:

pO3B’A3yBaTM eleMEHTAPHI BNpaByK 3 MONEKyASpHOI Bionoril woao cTpykTypu BinkKis,
aHanisyBaTu i NOPiBHIOBATU CTPYKTYPHI PiBHI opraHisadii 6inkis (3aBaaHHs 1);

3aCTOCOBYBATU 3HAHHSA 3 iHLWMX NPUPOAHNYUX AMCLMUMNIH, OLIHOBATK pe3ynbTaTy,
OTPUMaHI B po3paxyHKax, Ha JOCTOBIPHICTb (3aBAaHHA 2);

3aCcTOCOBYBATM 3HAHHSA /159 CKIa[laHHA Xap4y0BOro paLioHy BiAMOBIAHO 00 eHepreTny-
HUX BUTPAT OPraHiaMy, po3paxoByBaTh NOKa3HWKM xapyyBaHHS 3a Tabnnuamm (3aBaaHHs 4);

3aCTOCOBYBATU 3HAHHS NPO CNOCOOU XNUBNEHHSA TBapUWH (3aBaaHHSA 9).
HaBenemo Oeqaki 3aBOoaHHS TECTY.
3aBpaHHA 2
PiBEHb NMOKO3M

HunpkoBui nopir (piBeHb MIOKO3M, 3a KOO LyKOp MoYMHae BMuBoamTmcs 3 ceveto) — 10
MMONb/N. CKINbKW YaMHNX NOXOK MHOKO3U1 MICTUTBCA B KPOBI NtoanHu (NnpuinMemo ob'eM KpoBi
3a 5,5 n) 3a Takoro cTtaHy? ([Mam’dTaEmMo, WO YarHa NoxKa BMillye NpnbamnsHo 5 r uykpy, a
MonspHa maca rntokosu — 180 r/monb).

3a 00MNOMOroK 3aBAaHHA 2 NepeBipsann 3acTOCyBaHHA 3HAHb | BMiHb 3 IHLLMX NPUPOOHUYMNX
Hayk (XiMil) Ta MaTemMaTW4yHy KOMMETEHTHICTb. AHani3 BiAMNOBIAEM Yy4aCHWKIB TecTyBaHHS
noKasaB, Y SKOMY came 3i CKNagHMKIB BUHUKAM NpobneMu, ane NopiBHIHHA 3 pe3ynsratamm
TEeCTyBaHHA3 XiMilgae3Mory3pobuT 0brpyHTOBaHE NPUNYLLEHHS LW0A0 BMIHHA 3aCTOCOBYBATH
XIMIYHI NOHATTA (MONb Ta KiNbKICTb PEUYOBNHM), @ TAKOX YMIHHS 3aCTOCOBYBATU MaTeMaTU4HI
MeTOAM AN PO3B’A3yBaHHA 3aBAaHb 3 XiMmil.

MpaBunbHa BiONoBiOb: 2.
3aBpaHHAa 4

bopu

Bopuw, odiuinHO 3apeecTpoBaHO B VYKpaiHi 9K HalioHanbHy cTpasy. bopu, - ue
BaXK/IMBa YacCTMHA YKPAIHCbKOI iAeHTUYHOCTI. CTaHOapTu30BaHW peuenTt Ooplly, AKui
BUKOPUCTOBYETLCS AN PO3paxyHKy Tak 3BaHoro «IHgekcy bopuy», Takui: 500 r bypska,
300 r cBuHKUHK, 500 r kapTtonni, 200 r mopksu, 300 r kanyctu, 200 r unbyni, 90 r ToMaTHOI
nactu, 30 r coHsawHMKOBOI oAii, 200 r cMeTaHu.

Y Tabnuui HaBeoeHO peanbHi BENMYMHM eHepre-
TUYHOT LIHHOCTI Ta BMICTY OCHOBHMX KOMMOHEHTIB 1XKI
B 100 r 6bopuly. Ha giarpami nokasaHo Lii XX NOKa3HUKMK
y BIACOTKax Bif peKOMeHA0BaHOro A0H60BOr0 CNoXM-
BaHHs (PC) nopocnoi nognHuy nepepaxyHky Ha oaHy
Tapinky (300 r). (Mam’aTaemo, LLLO 3a MOBHOIO po3Lue-
nneHHs 1 r 6inkiB BUBINbHAETbCS 17,2 KX eHepril,
1 rxkupie — 38,9 k[, 1 r Byrnesoais — 17,6 k).
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Kanofﬁﬁ;ic-rb’ Binku, r Xwupu, r Byrnesogu, r Boﬁi?(:z?ir r
BmicT (Ha 1001 205 11 22 6,5 0,8
NpPOaYKTY)
% Bip, POC
16
14
12
10
8
6
4
2
0
KanopinHicTb Binku HKupwn Byrnesoam Xapuosi

BOJTOKHa
MpaBunbHa BiOnoBidb: 20 1

[ocnyroByrYmMCh JaHMMK, HaBeAeHVMI B TabnuLi Ta giarpami pospaxymnTe, CKinbku rpa-
MIB Xap40BMX BOSIOKOH BXOAMTb 40 PEKOMEH0BAHOI0 AO0OOBOr0 CNOXMBAHHA AOPOCOI Nto-
OMHW. 3BEPHITb yBary, Wo Tabnuus i giarpama nobynosBaHi Ans pi3HOI KINbKOCTI NPOAYKTY.

3a 40noMOoroto 3aBaaHb 3 i 4 nepeBipsann BMiHHA aHanidyBaTu AaHi, HaBeaeHi B TabanuHin
I rpadpiuHin opmax. Pe3ynbtat BUKOHAHHA LMX 3aBAaHb CBigYaTb NMPO HEC(HOPMOBAHICTb
UMTALbKOI KOMMETEHTHOCTI Ta HEroTOBHICTb BWMOKPEMOBATM MOTPIOHY iHGOpMAaLiito,
HaBedeHYy B Pi3HMX Oykepenax: xova B 0CHOBI 3aBAaHHS byno BKkasaHo, Wwo Tabnuuto 1 giarpamy
nobynoBaHo 414 Pi3HOI KiNbKOCTI MPOAYKTY, YaCTMHA YUHIB LIbOrO He BpaxyBana.

Y4Hi BMCNOBMAMCA WOAO TOro, YMm MarTb KabiHeTu bionorii cyyacHe obnagHaHHSA Ta
MaTtepianu Ans HaByaHHA (amBs. puc. 3.4.3).

32% 20%

W Tak Paple Tak Papwe Hi W Hi

PucyHok 3.4.3. Po3nodin BidnoBidel y4HiB Ha 3aNUTAHHS:
«Yu BBaXKaeTe Bu, wo y Bawil wkoni kabiHeTu npupoOHU4O-MATeMATUYHUX OUCYUNTiH
(kabiHeT bionorii) MmaroTb cyvacHe 06/1a0HAHHS Ta MaTepianu 07159 HABYAHHA?», %

3a pe3ynbraTaMn BUKOHAHHA TecTy 3 bionorii MoXxXHa LTy TaKUX BUCHOBKIB:

YCTaHOBMNEHO 34aTHICTb Y4YHIB 3aCTOCOBYBATW 3HaHHS 3 6ionoril 4na po3s’d3aHHs 3a-
BOAHb NPAKTUYHOMO 3MICTY BIANOBIAHO A0 YOTUMPbOX PIBHIB: MOYATKOBUIA PiBEHb — 7,2 % Y4HIB;
cepeaHin piBeHb — 49,0 % yuHiB; AOCTaTHIM piBeHb — 42,1 % yu4HiB; BUCoKun piseHb — 1,7 %
YYHIB. BMKoHanun npaBuibHO BCi 3aBaaHHA 0,7 % y4HIB Bif, 3arafibHOI KiIJIbKOCTI, HE BUKOHa M
»ogHoro 3aBgaHHsa — 0,8 %.

CepenHin BIioCcOTOK npaBuibHUX Bignosigen 3 bionorii (50,8 %) BuWMIA 3a cepenHin
BIACOTOK NpaBubHUX Bignosigen ycix TecTiB (46,1 %). Hanbinblw ycnilHO y4Hi po3s’a3anu
3aBAaHHs 3 TeM: «CucTemm opraHie: OpraHiam gk cuctema. Onopa Ta pyx. ObMiH peyoBuMH Ta
NepeTBOPEHHA eHepril B OpraHiami nloanHu. TpaBneHHa», «<POCnnHM», «PI3HOMaHITHICTb TBa-
PUH», «bionoria ak ocHoBa bioTexHONoriT Ta MeagnunHW». CepegHin BiACOTOK NPaBUbHNX Bia-
noBigen 3 unx 3aBaaHb CTaHOBUTH Bif 71,3 % no 86,4 %. i yac po3B’a3aHHA LinX 3aBAaHb
nepeBipann BMIHHS:

3acTOCOBYBATU 3HAHHA NPO 30anaHCOBAHICTb PaLLiOHIB NS OUIHKM TBEpAXKEeHb Ha
NpPaBUIbHICTb, 30KPEMa i3 3aCTOCYBaHHAM MaTemMaTU4YHMX PO3paxyHKIB 3a Aiarpamammu
(3aBOaHHa 3);

PO3PI3HATU OPraHn KBITKOBUX POCNVH (3aBAaHHSA 6);

KnacudikyBaTu B1UAM TBApWH Ha OCHOBI 3HaHb MNPO cnocib XKTTa Ta 0ocobaAnBOCTI No-
BEAIHKM; 3aCTOCOBYBaTW NPEAMETHI 3HAHHSA B MOBCAKAEHHOMY XUTTIi (3aBAaHHSA 8);

3HaAXOAMUTU haKTM B TEKCTaX, BONATU HeBignosigHocTi (3aBaaHHs 10).

HambinbLwy KinbKiCTb NTOMMUAOK YYHI AONYCTUAM NI Yac po3B’'A3yBaHHSA 3aBAaHb 3 TAKUX TEM:
«XIMIYHUIM cKNan KNiTUHW», «Cnuctemm opraHie: dunxaHHs. TpaHCNOPT peyvyoBuH. BuaineHHs»,
«CucTtemn opranis: OpraHiam gk cuctema. Onopa Ta pyx. ObMiH peyoBnH Ta NePETBOPEHHS
eHeprii B opraHiaMi noanHu. TpaBneHHsa», «[1pouech XXUTTEQIANbHOCTI TBapuH». CepeaHin
BIACOTOK NpaBUIbHMX BiAMNOBIAeN CTaHOBMB Bif 3,9 % 00 16,4 %. 3a 40NOMOroto LMX 3aBAaHb
nepeBipeHO BMIHHS:

pO3B’A3yBaTU €/1IeMEHTAPHI BNpaBK 3 MONEKyAsapHOT 6ionorii Wwoao cTpykTypu 6inkis;
aHanisyBaTu i NOPiBHIOBATU CTPYKTYPHI piBHI OpraHisad,ii bifkis;

3aCTOCOBYBATU 3HAHHS 3 IHWWX NPUPOAHNYMX OUCLNNIH;

OLLIHIOBATU pe3ynbTaTi, OTPUMaHI 3a pO3paxyHKaMu, Ha OOCTOBIPHICTb;

3aCTOCOBYBATU 3HAHHSA 0719 CKIa[aHHA XapyoBOro paLioHy BIANOBIAHO OO eHepre-
TUYHMX BUTPAT OPraHiamMy, po3paxoByBaTu NoKa3HWKM XxapuyBaHHSA 3a Tabnuuamu;

3aCTocoByBaTu 3HaHHA MNpo CNoCobU XNBNEHHS TBapPWH.

OKpeMo BapTO 3a3Ha4MTW, WO YYaCHMKM TecTyBaHHA MPOOEMOHCTPYBanM [OOCUTb
BMCOKWI piBEHb OMaHyBaHHSA NPUPOOHNYO-HAYKOBOI KOMNETEHTHOCTI, afie OKpeMi 3aBAaHHS
BMCBITIMAN NpOBAEMM 3 MaTEMATMYHOLO | YMTALLbKOK KOMNETEHTHOCTAMM.

91



3.5. Pe3synbTat BUKOHAHHA TeCTy 3 reorpadii

3aranom 3aBgaHHa 3 reorpadii BMKoHyBaB 1 261 y4yeHb.

YCTaHOBNEHO 34aTHICTb YYHIB 3aCTOCOBYBATW 3HAHHA 3 reorpadii ona po3B’A3aHHA
NpaKTWUYHMX 3aBAaHb BiAMNOBIAHO A0 YOTUPbLOX PIBHIB:

< noyaTkoBui piBeHb — 40,4 % yuHiB; ©  [OCTaTHIM piBeHb — 12,9 % y4HiB;
< cepefHin piBeHb — 44,0 % yuHiB; © BWCOKWI piBeHb — 2,7 % Y4HIB.
MNepeBaXkHa BINbLLICTb YYHIB MatOTb NOYATKOBUI Ta cepefHin piHi (84,4 %), He nocarnu

cepenHboro piBHa 40,4 % yuHiB. Ha puc. 3.5.1 HaBeOeHO PO3MOAIT YYaCHWKIB TECTYBAHHSA 3
reorpadii 3a KinbKicTio HabpaHMx TeCTOBMUX BaniB 3 ypaxyBaHHAM YOTMPbOX PIBHIB.

KinbkicTb yuHiB

160
140

120

100
80
60
40
20 I
o I-Ill _

KinbkicTb
TECTOBUX MO0 W1 M2 W3 W4 W5 6 7 8 9 1011 W12 13714 1516 H17 H18 W19 W20

6anis

[ MouvaTkoBuii piBeHb || CepepHii piBeHb [ LoctatHiii piseHs [l Bucokwii piseHb

itir:, PucyHok 3.5.1. Po3n00in y4acHUKiB TeCTyBAHHSA 3 reorpadhii 3a KiibKicTio HabpaHux

TecToBuXx banis

YXopeH yyeHb He BUKOHAB NPaBUbHO BCiX 3aBAaHb, 54 yuHi (4,3 % Bif 3aranbHOI KiNbKOCTI)
HEe BMKOHaIM XO4HOro 3aBAaHHs.

Pe3ynbTaT BUKOHAHHSA 3aBAaHb TECTY y4aCHMKAMM TeCcTyBaHHSA HaBedeHo B Tabn. 3.5.1.

Tabnuys 3.5.1

Pe3ynbTaTv BUKOHAHHSA 3aBAaHb TECTY 3 reorpadii

yacTKa y4HiB, %

Hapanw npaBunbHy Bignoeigb | 32,0 37,7 49,4 53,5 71,5 59,7 49,9 50,9

Haganu HenpaBuibHy

. . 60,2 57,1 46,0 41,8 22,0 33,8 43,6 42,6
BigNoBiab

He Hapanu Bignosiai 7,8 5,2 4.6 4,7 6,5 6,5 6,5 6,5

YyacTKa y4HiB, %

Hapanv npaBunsHy Bignosiab | 47,7 30,3 29,3 23,0 19,5 7,5 13,9 23,2

Hapanv HenpasuneHy 439 | 61,3 | 623 | 686 | 689 | 704 | 613 | 552
BiOMNOBiOb

He Hapanu Bignosiai 8,4 8,4 8,4 8,4 11,6 22,1 24,8 21,6

Y cepenHbOMY MpaBubHY BIAMOBIAb HA KOXXHE 3aBAaHHA TeCTy Haganu 37,4 % yyacHMKIB
TeCTyBaHHS, HenpaBuAbHy BianoBiab — 52,4 %, He Haganv Bignosigi — 10,2 %.

Pe3ynbTaTv BUKOHAHHA KOXXHOIo 3aBAaHHA BigobpaxeHo Ha puc. 3.5.2.
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MpaBunbHicTb
BMKOHaHHS
3aBOaHHg, %

80

71,5
70
59,7
60
53,5
509 49,9 49,7
50 47,7
37,7
40
32
30,3 29,3
30
23,2 23
19,5
20
13,9
10 I 7,5
O I
Homep
sa8RaHRs W51 M52 M4 W54 W53 W3 W61 M2 1 162 163 110 164 M7 M9 M8

[ MoyaTKOBUI piBEHDb CepepHil piBeHb HocTtaTHii pieeHb [l BUCOKUI piBeHb

PucyHok 3.5.2. BiOcoTOK y4HiB, siKi 0ai1u npaBusibHy BiOnoBiOb HA OKPeMi 3anUTAHHS TecTy
3 reorpadgii

CepenHin BIOCOTOK MpaBWAbHWMX Bignosigen 3 reorpadii (37,4 %) 3HA4YHO HMXKYMIK 3a
cepefHin BiACOTOK NpaBuNbHUX Bignosigewn ycix TecTiB (46,1 %). HanmeHwe yuHis (7,5 %)
Janv NpaBWbHY BiAMOBIAb Ha 3aBaaHHA 8, Hanbinbwe (71,5 %) — Ha neplle 3annTaHHS
3aBhaHH4a b.

OTpuMaHi pesynbraT cBig4aTh, WO B BINbLIOCTI YY4aCHWKIB TECTYBAHHSA Ha HMU3bKOMY 1
CepefHbOMYy PIBHI CPOPMOBAHO | 3HAHHEBUN, | OIANBHICHMA KOMMOHEHTM BMMOTI HaBYaslbHOI
nporpamu 3 reorpadii Ha piBHi 6a30BOI 3arasbHOI cepeaHboi OCBITH.

MCUXOMETPUYUHI XapaKTEPUCTUKM TECTOBMX 3aBOaHb, BKIIHOYEHWX A5 OUIHIOBAHHS
3HAHHEBOIO CKNadHWKa pe3ynbTaTiB HaBYa/lbHO-MNI3HABA/IbHOI [LOiS/IbHOCTI TECTOBaHMX,
3acBigumMan, Wo OINbWICTb I3 HUX He PO3Ni3HatoTb MiCcUa pOo3TallyBaHHS reorpadiuHoro
ob’ekta (MicTa KneBa) Ha KapTOCXeMi; He PO3YMilOTb MPUUYMHHO-HACMIOKOBMX 3B’'A3KIB Y
NPUPOOHNX KOMMNeKcax (BMAMBY aHTULMKIOHY Ha MOCUAEHHS HeraTMBHMX HACMIOKIB CcMory
B YMOBax MicTa). BogHouac 6inblliCTb TECTOBAHMX PO3YMItOTb CYyTHICTb MOHATb, AKi BMBYaIM
B po3aini «feorpadis HaceneHHs YKpaiHu 1 cBiTy» y 8-My Knaci («<HapodyXyBaHICTb», «Canbao
Mirpawin», «cybypbaHisauig» Toulo).

Pe3ynbTaT BMKOHAHHS TECTOBWMX 3aBAaHb, CMPAMOBAHWX Ha MepeBipKy AIANbHICHOrO
KOMMOHEHTa pe3ynbTaTiB  HaB4Ya/bHO-MI3HABaNbHOI  AIANBHOCTI  Y4YHIB 3 reorpadii,
OEMOHCTPYIOTb 3HAYHMI Aiana3oH pPiBHIB c)OopMoBaHOCTI 6a30BMX yMiHb. [yxe HWU3bKUIA
piBeEHb CHOPMOBAHOCTI HaBMYOK POOUTM BUMIPHOBAHHA Ta 0b4YMCNEeHHs 3a TonorpagiyHow
KapToto (4acTka TUX, XTO MPaBUIbHO BMKOHAB LIl 3aBAaHHS, HaHMK4Ya cepep, yCiX 3aBOaHb
3 reorpadii): BiACTaHi Ha MicLeBOCTi 3a uncnoBuMm MacwTtabom (19,5 %), azumyTy pyxy
(cknagHicte 7,5 %), BiOHOCHOT BMCOTU ToukM (cknagHicTb 13,9 %). BinblwicTb TECTOBAHUX
He 30aTHi NpoaHaniayBaTh CTaTUCTUYHY iHhopMaLLito, BigobpaXKeHy Ha KapTocxeMi YkpaiHu
3a perioHamu, i 3pobUTN NpaBUbHI BUCHOBKM B 3aBAaHHSAX i3 CycninbHOT reorpadii (3mMiHu
LIO[I0 KOHTPAKTIB Ha MOCTa4YaHHA 3epHa BHACIAOK 3MIHM BPOXXaMHOCTI MWEHUL] B YOTUPbOX
perioHax BU3Ha4uIu npaBunibHoO Bif 23 % 0o 47,7 % TecToBaHmXx).

AHani3 CTaTUCTUYHMX MOKA3HWKIB BMKOHAHHA 3aBAaHb, CMPAMOBAHMX Ha OUiHIOBAHHSA
PIBHS C(HOPMOBAHOCTI NMPeAMETHUX KOMMNETEHTHOCTEW, BUCBITANB HWU3KY npobnem. Ao
TECTOBaHi M 3HaAM 3MICT OCHOBHWMX HAyKOBWX KaTeropin, pPo3yMifM B3aEMO3B’A3KM MiX
OKPEMUMU SBMLWAMM, TO CAPOrHO3yBaTWM PO3BUTOK MPUPOAHMX | CyCNiNbHWUX MNPOLECIB,
CMPOEKTYBATM IX BMAMB Ha XWUTTA | 300POB’A JIIOAMHM, EKOMOTiYHMI CTaH MiCLEeBOCTI,
e(heKTMBHICTb rOCMOAAPCbKOI AiSNbHOCTI IM ByNo cCKNagHilwe.

Ha dymky 6inbwocTi B4utenis reorpadghii, 3o 50 % y4HiB MaroTh cTilikuli iHTepec 00
reorpadgii.

Yuurteni reorpadii (8,9 %) BBamaroTb, WO y4Hi 30ATHI 3aCTOCOBYBATU TEOPETUYHI
3HAHHS 3 reorpaghii 07159 n000/IAHHS Pi3HOMAHITHUX MUTTEBUX BUKJIUKIB i npobsiem.

MpoaHaniayemMo ycniwHiCTb BUKOHAHHSA reorpadgivyHux 3aBAaHb. HarcknagHiwmM ans
TecToBaHMx Byno 3aBaaHHS 8, MOro BUKOHaNW nuwe 7,5 % yuHiB. Hamnerwmm — 3aBaaHHS
5.1, i3 akum ynopanmca 71,5 % yyacHuKIB.

Harkpalwymmy € pesynbtaTi OLiHKOBAHHA MPEeAMETHUX KOMMNETEHTHOCTEW, CDOPMOBAHMX
y NpoLeci BMBYeHHA TeM «[nobanbHi npobnemun ntoacTea. EkonorivHi npobnemMun» (3aBoaHHS
4), «Po3ceneHHsa HaceneHHsa. YpbaHiszauia» (3aBgaHHa 5). CepefHin BiACOTOK NMpaBUIbHUX
Bignosigen cknas Big 50,9 % 0o 71,5 %. 3a 4ONOMOrow LUMX 3aBAaHb i3 MPAKTUYHMM 3MICTOM
nepeBipeHo CPOPMOBAHICTb TaKMX KOMNETEHTHOCTEN:

e BCTAHOBJIKOBATU JIOTIYHY MOCMIAOBHICTb «MpUYMHA — MNPOSB — HaACAIOKW» 04
NPUPOOHMX | CYCNINIbHUX MPOLECIB B aHTponocdepi;

« nepepbayatu BNIMB NPUPOOHMX MPOLECIB HA COLiaNbHO-EKOHOMIYHI MOKA3HUKMK
(3aBoaHHAa 4);

e BM3HauaTuU BMIMB AemorpadiyHmx MNPOLECIB HAa EKOHOMIKY PEerioHy, HaCeleHoro
NYHKTY, EKOHOMIYHY MONITUKY MICLLEEBOro CaMoBpsaayBaHHsA (3aBAaHHS 5).
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Po3srnaHemo .D,eﬂKi 3aBaaHHA TeCTy.
3aBpaHHA 4
3aBAaHHA 3 O4HIEK NMPaBUABbHOK BIANOBIAAL.

AK BNAMBATMMYTb Ha PUHKM HEPYXOMOCTI B perioHax YKpaiHu NporHo3u NpulBUALLEHHS
TaHEeHHS NbOA0BWKIB YHACNIA0K rN0b6asbHOro NOTENMIHHA?

X | 3MEHLWMTBCS NONUT Ha XMTNO Ha MOpPCbKoMy y3bepexoki OgellmnHm, XepCoHLWNHM
30iNbWNTLCA NONUT Ha 3eMeNbHI AiINSHKM Ha OCTpoBax y Aenstax dyHato | JHinpa

3HW3ATbCS LIHW HAa XKMUT0 B NiBHIYHO-3axigaHMX 061acTax | 3pOCTyTh — Y NIBAEHHO-
CXIOHMX

3POCTE BAPTICTb 3EMENb CiNTbCbKOrOCNOAaPChbKOro NPpU3HaYeHHs B CTEMOBIM 30Hi,
3HW3UTbCSA — Y NICOCTEMNOBIN

3aBOaHHA 4 BUKOPWUCTAHO ONSA NMEPEBIPKM PO3YMIHHA HACMIAKIB TaHEHHHA NbOOOBUKIB,
YMiHHSA nepenbayatv BNAMB MiABULLEHHSA PIBHSA OKeaHy Ha PUHKW HEePYXOMOCTI B PIi3HMX
perioHax YKkpaiHM 3 ypaxyBaHHaM ocobnuBocTen npupoaHux ymoB (penbedy, Knimary,
BiAOaneHocTi Big Mops Touwo). [Ona BMKOHAHHS 3aBAaHHA HeobxigHo: 1) 3HaTW, Wo
NPULWBUALLIEHHS TAHEHHS NbOAOBMKIB CMPUYMHNTDL NiABULLEHHSA pPiBHA CBITOBOrO OKeaHy, 2)
PO3YMITK HACNIAOK LbOr0o NpoLecy — NiABULLEHHS PiBHSA OKeaHy SiK HenepepBHOro BOAHOMO
NPOCTOPYy OAHOYacHO BiabyBaTuMeTbcsa | B YopHOMY, i B A30BCbKOMY MOpsiX, TOMy byae
3aTONEHO AOINSHKM y30epexiksa 3 HeBenuKoK abCoMTHOK BMCOTON, MIATOMAEHO rmMpna
pivokK (menbTy — 3aTonneHo); 3) NPOrHo3yBaTy NadiHHA MONUTY M LiH Ha 3eMebHI OiINSHKK Ha
y36epexeKax LumMx MopiB.

3aBoaHHAa 5
3aBAaHHa Ha BCTAHOBNEHHA BiAMNOBIOHOCTI

[06epiTb 40 KOXHOI XapaKTEPUCTUKN HaceneHHs B KMIBCbKiN arnomepalii BianoBigHui
HanpsiM IHBECTULINHOT NONITUKN Bi3Hecy.

1 | 3MEHLWeEeHHA HapOaXXyBaHOCTI A By#iBHWLTBO XMTNA
. . B pO3BUTOK MPMUMICBKOrO TPAHCNOPTY
2 | popaTHe canbAo Mirpauin ,
B po3BUTOK HayKOMICTKUX BUPOOHULITB
3 | npuwBsKAaLeHHs cybypbaHrizauil T OyaiBHMUTBO HOBMX NPUBATHUX HABYAIbHUX
. o 3aKnaais
4 | 3aTyxaHHS «BIigNIMBY Mi3KiB» - .
I' onTvMi3auia BUTpaT Ha po3bynoBy 3aknaiis
[OLLKINbHOIO BMXOBAHHS

MpasunbHa Bidnosidk: 1T, 2A, 36, 4B.

[1na BUKOHAHHA 3aBOAHHA HEOOXIAHO:

3HATM 3MICT NOHATb «HAPOAYKYBAHICTb», «CasibA0 Mirpauin», «arnomepauis», «cybypbaHi-
3auig», «BIANAMB MI3KIB», PO3yMITK MPOSIBM KOXHOIO npoLuecy B Mexxax KMiBCbKOI MOHO-
LEHTPUYHOT arnoMepaLii;

NOrivyHO YBiANOBIOHUTHK:

3MEHLEHHS HApPOMXKYBaHOCTI — 3i 3MEHLWEHHAM KINbKOCTI AITEN Ta HeobxigHICTIo
ONTMMI3yBaTW BMUTPaTK Bi3HECY Ha po3byaoBYy NMPMBATHKMX 3aKNaaiB, 3aknafiB AOLWKIAbHOMO
BUXOBAHHSA (3MEHLWINTM BUTPATK, NepeHanpaBmuT KOLITK 3 PO3LIMPEHHS MICTKOCTI 3aKnaais
Ha NoNiNWeHHS IrPOBMX 30H, NiIABULLEHHSA KBanidiKaLii KagpiB TOLWO);

00AaTHe canbao Mirpauiv — 3 HeobXIiAHICTHO 30INbWNTY NPONO3ULII0 HA PUHKY XKTNa
(AKWO canbao AoAaTHE, TO KiNbKICTb NPUOYNMX 40 HaceneHux NyHKTIB arnomMepaLii nepesu-
LLYE KINbKICTb BUOYNMX, 3roAoM HasaBHA NPOMNO3ULLIA XMTNa He 3a40BONIbHATME 3POCTaHHSA
nonuTy i TOMy ByaiBeNbHUM KOMMaHIAM BUTIAHO 30iNbWNTY 06CArN XUTNOBOro byAiBHULTBA);

npuwBMAaLEeHHS cybypbaHisalii — 3 pO3BMTKOM MPUMICbKOro TpaHcnopTy (3i 36inb-
WEHHSAM MOOHOCTI M PO3WMPEHHAM DYHKLIM HACENEHMX MYHKTIB HABKO0 KMeEBa, pO3BUTKOM
iH(hpacTpyKTypu nepeamicTb byae 36inblyBaTNUCS IHTEHCUBHICTb MAATHMKOBUX Mirpauin Ta
3pOCTe NOMMUT Ha Naca*KMpPCbKi NepeBe3eHHs, TOBTO NOCAYrn TPaHCMOPTHUX NIANPUEMCTB);

3aTyXaHHS «BIANMBY Mi3KIiB» — 3 MOX/IMBICTIO PO3BMBATN HAyKOMICTKI BUPOOHMLITBA
(3MEHLLEeHHS KiNbKOoCTi BUBYNMX HAYKOBLLIB Ta BUCOKOKBaNiikoBaHMX pobiTHNKIB € nepeny-
MOBO PO3LIMPEHHSA BUMPODBHMLITBA HM3KM TOBAPIB i MOCAYr — HayKOBMX PO3p0bOK, Nporpam-
HOro 3abe3nedeHHs, BUCOKOTEXHOMOMYHOI MPOMUCIOBOT NPOAYKLIT TOLO).

3HauYHO HMXKYa YCMILWHICTb BMKOHAHHA 3aBAaHb 3 Takux TeMm: «[lpupoda Ta HaCeneHHs
CBOrO perioHy: reorpadivyHe NONOXeEHHNA MicTa» (3aBaaHHS 1), «KniMaT i KniMaTU4YHI pecypcu
YKpaiHu: atMmocepHi (PoHTK, LMKIOHM Ta aHTULMKNIOHK» (3aBAaHHS 2), «Penbed YkpaiHu:
MM penbedy 3a MNOXOoOyKeHHAM; 0cobnmMBOCTI reonoriyHoi bynoBu Ta penbedy CBOEN
MicueBocCTi» (3aBmaHHs 3), «CinbCbkorocnogapcbke BUMPOOHMLTBO: YMHHUKKM PO3BUTKY W
po3TallyBaHHA» (3aBAaHHSA 6), «3aMHATICTb HAaCceNeHHs B CBITi Ta YKpaiHi: TpyaooBi pecypcu,
E€KOHOMIYHO aKTMBHE HACENEHHS, 3aMHATICTb HaceneHHs» (3aBaaHHa 10). CepenHin BiACOTOK
npasunbHKx Bignosigen — Big 23,0 % 0o 49,9 %. 3a UMMM 3aBOAHHAMMK NEPEBIPANM TakKi
KOMMETEHTHOCTI:

UMTaTU KapTy, OPIEHTYBATUCA 3a KapToto (3aBAaHHS 1);

OLiHIOBATU piBEHb Be3neKkn ANS XUTTS W 300POB’S NOANHM 3a NEBHUX NPUPOAHMUX
yMOB, nepeabavaTi HACNiAKM BNAMBY NOroAHMX YMOB Ha CaMOMoYyTTa Ta 340P0OB’A NOAUHM
(3aBOaHHA 2);

nepepbavaTy HacNiAKM NpPoLEecCiB, NOB’A3aHKX i3 penbeoM, TEKTOHIYHO Ta reosoriy-
HOtO Bya0BOtO (3CyBU, KapcT, 0bBanu), npaBmna besneyHol noseniHkK (3aBaaHHs 3);
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OLLIHIOBATM KIJTbKICTb | SKICTb TPYAOBMX PECYPCIB B YKPaAiHi, OKPEMUX HACENEHUX MYHK-
Tax (3aBpaHHg 10).

Lle npakTMKO-OpieEHTOBAHI 3aBAaHHS, CNPAMOBAHI Ha BU3HaYeHHS po3TalyBaHHA K1eEBa,
NPOrHO3y noroan ANs AOLINbHOCTI ABOAEHHOI eKCKYPCIi 3a MexxaMu KneBa, NporHo3yBaH-
HA HACNIOKIB CTUXIMHOIO NMXa, OLIHIBAHHS IHhopMaL,iT LWoa0 3MiHM cepeHbOl BPOXanHOCTI
nweHuui B obnacTax YKkpaiHm Ta i BNAMBY Ha YyMOBM KOHTPAKTIB 3 MoCTa4aHHsA 3epHa, obumc-
NeHHS KinbkocTi 6e3pobiTHMX.

HancknagHiwmmm ANsg BUKOHAHHSA Bynin 3aBAaHHS 3 TeMu «TonorpadiyHi KapTu: YUTaHHS
Ta NpaKTUYHE BUKOPUCTAHHSA TonorpadivHmx KapT» (3aBoaHHA 7, 8, 9).

Po3rnaHeMo AesKi 3aBOaHHs TECTY.
3aBpaHHA 8

MionpreMelb NNaHye B3ATN B OPEHOY HEBUKOPUCTOBYBaHI byaiBNi rocnogapCbKoro ABo-
py 6ing nepexpecTts Aopir. 3a pparmMeHToM TonorpadgivyHoi KapTy BU3HAYTE YMCcnoBy iHOpP-
MaLito ONA JOMOBHEHHS XapaKTEPUCTUKN MiCLLA PO3TallyBaHHA LbOro 0b’eKTa.

@

[T 4

Macwmval 1:20 000
Cymianui ropnaontani nposeaeno wepes 5 u

[lopora no cena YcTnHKa oMuHae ropb, TOMy BIAXMNAETLCA B, HANPSAMKY Ha MiBAEHb Ha
8°. OTxe, NoTpibHO pyxaTncs 3a asaumMyToM

MpaBusbHa BiOnoBiOb: 172°.

3aBaaHHS 8 BUKOPUCTAHO A5 NEPEBIPKM PIBHS CCHOPMOBAHOCTI BMIHHA BU3HAUYNTU a3u-
MyT 3a TonorpagiyHoto KapTot. A5 BUKOHAHHSA 3aBOaHHA HeobxiaHo: 1) 3HaTK anropuTtm
BM3HAYEHHS HAMPSAMKIB 32 KApPTOt0, 3MICT MOHATTSA «a3nMyT» (@3UMYT — FOPU30OHTANIbHUI KYT
MK HaNPSIMKOM Ha MiBHIY | HANPSIMKOM Ha 0bpaHuin 06'eKT 3a FOAMHHMKOBOK CTPINKOHD);

2) YMIiTV BM3HAUYUTWN HANPSMKKM 32 CTOPOHAMM FOPU30HTY 3a rpadycHoto abo KinomeTpo-
BOO CITKOH TOMorpadivHoi KapTun, BCTAHOBUTN HANPAMOK PyXy AOPOrot0 Bif, roCnogapCbKoro
LBOPY [0 cena; 3) BU3Ha4MTK cxigHe BigxuneHHsa Ha 8° Big HanpsaMKy Ha niBaeHb; 4) 3p0butu
obumcneHHsa: 180° — 8° =172°.

3aBpaHHA 9

MignpueMeLb NNaHye B3ATN B OPEHOY HEBUKOPUCTOBYBaHI byaiBni rocnoAapCbKoro ABo-
py bing nepexpecTsa Oopir. 3a hparMeHTom TonorpadivyHol KapTu BM3HAYTeE YNCA0BY IHOP-
MaLio ANsS JONOBHEHHS XapaKTEPUCTMKM MiCLLA po3TallyBaHHS Lboro ob’ekTa.

A

[N ¢

Macwmva® 1:20 000
Cymianmi ropaaontani nposeaeno wepes 5

ByniBni rocnogapcbKoro ABOPY CTOATb Ha AiNAHLI 3 abCcoNtoTHOW BMcoToto 205 M. [1na ne-
peKadyBaHHS BOOM 3 piukn NOTPIBHO BpaxyBaTu, LLO BiAHOCHa B1COTa (y MeTpax) LLEl AiNAHKK
OO0 YPI3y BOAM B pPidLLl CTAHOBUTb

lMpaBunbHa BiOnoBidb: 83 M.

3aBaaHHA 9 BUKOPUCTAHO OJ15 NEPEBIPKM PIBHA CHOPMOBAHOCTI BMIHHA BM3HAYMTK BIf-
HOCHY BMCOTY 3a TonorpadiyHot kapToto. na BUKOHAHHSA 3aBAaHHA HeobxigHo: 1) 3HaTK
3MICT MOHATTA «BIJHOCHA BMCOTa», YMOBHI 3HaKK TonorpadivHol KapTu, anroputm BMU3Ha-
YEeHH$ BIAHOCHOI BUCOTM TOYKM 3@ KAPTOHD; 2) YMITU BU3HAUYUTMN abCOMOTHI BUCOTM TOYOK 3a
YMOBHWMM 3HaKaMu; 3) 0BUNCNNTM NepeBULLIEHHS OINSHKX rocnogapcbkoro Asopy (@bcontoT-
Ha BucoTa 205 M) Haf ypisom Boau B pivli (122 m): 205 - 122 =83 (m).

YUHi BUCNOBUANCS WOAO TOro, UM MatoTb KabiHeTu reorpadii cydacHe obnagHaHHSA Ta Ma-
Tepianu onsg HaB4yaHHa (amB. puc. 3.5.3).
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33% 20%

W Tak Papwe Tak Papuie Hi B Hi

PucyHok 3.5.3. Po3nodin BidnoBidell y4YHiB Ha 3ANUTAHHS:
«Yu BBaxcaete Bu, wo y Bawil wkoni kabiHeTu npupodHU40-MATeMATUYHUX OUCYUNITIH
(kabiHeT reorpaghii) MaroTb cyyacHe 06/100HAHHS Ta MaTepiasau 07151 HABYAHHS ?», %

3a pe3ynbTaTaMu BUKOHAHHSA TeCTy 3 reorpadii MoXxXHa LinTu TaKnx BUCHOBKIB:

YCTaHOBMEHO 34aTHICTb YYHIB 3aCTOCOBYBATW 3HAHHA 3 reorpadii 19 po3B’'a3aHHS
3aBaHb NPaKTUYHOrO 3MICTY BIAMOBIAHO A0 YOTUPBLOX PIBHIB: NovaTtKkoBui piBeHb — 40,4 %
YYHIB; cepefHin pieeHb — 44,0 % yuHiB; gocTaTHIN piBeHb — 12,9 % y4HIB; BMCOKWNM PiBEHb
— 2,7 % yu4HiB. XXoOeH y4eHb He BUKOHAB MpPaBuIbHO BCIX 3aBAaHb, HE BUKOHAIN XOL4HOMO
3aBaaHHa — 4,3 %.

CepenHin BioCcOTOK NpaBunbHMX Bignosigen 3 reorpadii (37,4 %) 3Ha4HO HMXKUNI 3a ce-
pPenHil BIACOTOK NpaBUbHKX BignoBiaen ycix TecTiB (46,1 %). Hanbinbl yCniwHo y4YHi po3B’sa-
3a/u 3aBAaHHa 3 TeM: «[nobanbHi NpobneMu ntoacTBa. EkonorivHi npobnemm», «<Po3ceneHHs
HaceneHHs. YpbaHiszauia». CepeaHiln BiACOTOK NpaBUAbHMX BIAMNOBIAEN Ha Ui 3aBOaHHS CcTa-
HoBUTb BiA 50,9 % 0o 71,5 %. Mig yac po3B’A3aHHA LIMX 3aBAaHb NepeBipsann chopMOBaHICTb
TaKMX KOMMNETEHTHOCTEN AN BUPILLIEHHS 3aBAaHb MPaKTMKO-OPIEHTOBAHOIO XapaKTepy:

BCTAHOBHOBATW JTOTIYHY NOCAIA0BHICTb «MPUYMHA = NPOSIB = HACNIAKM» ANS NPUPOa-
HWX | CyCMiNbHMX NpoLeciB, NnepeabayaTyt BNAMB NPUPOAHMX NMPOLLECIB Ha COLLia/IbHO-EKOHO-
MIYHI MOKA3HWKN;

BM3HaYaTy BNIMB NPOLECIB MPUPOAHOI0, MEXAHIYHOMO PYyXy HACENEHHS | PO3CENEHHS
Ha EKOHOMIKY PErioHy, HaCeNeHoro NyHKTY, EKOHOMIYHY MOMITUKY MICLLEBOro CaMOBPAaYyBaH-
HS.

Habinbluy KinbKIiCTb MOMMUAOK YYHI ONYCTUAM B PO3B’A3aHHI 3aBAaHb 3 TeMU «Tonorpa-
(DiYHI KapTW: YMTAHHA Ta NpPaKkTUYHE BUKOPUCTAHHS TonorpadivyHmx kapT». CepenHin Biaco-
TOK MpaBUNbHUX BiANOBIigen cTaHOBUTL Big 7,5 % 00 19,5 %. 3a 4onoMorow umx 3aBaaHb
nepeBipeHo ChOPMOBaAHICTb TaKMX NPEAMETHUX KOMNETEHTHOCTEN:

NpaKTUYHE BUKOPUCTAHHSA TonorpadivHmx KapT (BM3Ha4YeHHs BiacTaHi 3a Tonorpadiy-
HOO KapTot);

NpaKTUYHE BUKOPUCTAHHA TonorpadiuHnx KapT (BU3HAYEHHSA asnuMyTy 3a Tonorpadid-
HO KapTot);

NpaKTUYHE BUKOPUCTAHHA TonorpadivHmx KapT (BM3HAUYEHHS BiHOCHOT BUCOTM TOUKM
3a TonorpadivyHo KapToto).

3.6. Pe3ynbTaT BUKOHAHHS TECTiB, W0 MiCTUNK IHTEerpoBaHi 3aBAaHHA
3 hisukm, xiMmii, 6ionorii Ta reorpadcii

[HTerpauis 3MIiCTy HaBYalIbHUX NPEAMETIB, 30KpeMa NPUPOAHMYO-MaTEMATUUYHNX, — BU-
Mora vacy. BinnosigHo no igen peanizauii KoHuenuii HYLL®, B YKkpaiHi TpMBaEe eKCNepMMeHT
«P0o3pobneHHs i BNpoBagKeHHS HaB4Ya/lbHO-METOAMYHOrO 3abe3neyeHHs iHTEerpoBaHoro
Kypcy «[pupogHuyi Hayku» ana 10-171 knaciB 3aknaniB 3arajbHOI cepeaHbOol OCBITU», 00
AKOro HUHI 3anyyveHo noHapg 100 wkin. [MpoTe cTaBNeHHs [0 iHTerpauii NpupoaHMY0o-MaTeMa-
TUYHUX OUCLMNAIH KEPIBHUKIB 3akiafie 3CO Ta yunTtenis Aewo PI3HNUTLCS.

3a pesynbratamuy onuTyBaHHA KepiBHMKIB 3aknaais 3CO BCTAHOBMIEHO, L0 MOBHY iHTe-
rpawuito NPUPOAHNYMX MPEOMETIB Y WKOAI, WO Aa€E 3MOry BUMTEMD Ta YUYHAM «BUXOOMUTU» 3a
MEXi OKPeMOoro HaBYanbHoro npeameTta (OKPeMoi OCBITHbOI ranysi) Ta cnpuse GopMyBaHHHO
B OiTeN LiNiCHOI KapTuHM CBITY®*, miaTpnumMytoTb 11,3 % pecnoHaeHTiB. LLe 35,9 % amupekTopis
BBaXKaloTb, L0 NOTpibHA YacTKOBa iHTerpaLis NpupoaHMYMx npegmeTie. Ha kopucTb peani-
3aliil MixXnpeoMeTHUX 3B’a3KiB BUCTYNatTb 47,2 % 0cib, KaTeropuyHo NpoTu iHTerpaL,ii npu-
poaHNYMX NpeameTiB — 5,6 %.

3-MOMDK  yyuTenNiB 14 MOBHOI IHTerpauil npupooHUYMX npeaMeTiB MNIATPUMYOTb
6,8 % onuTaHuKx, 22,7 % — 3a 4acTKOBY IHTerpauito, 51,6 % niaTpyMyoTb Npouec peanisaLii
MIKNPEeAMETHNX 3B’A3KIB, NPOTK iIHTerpawii NpUpoaHMYMX ancumnnid — 18,9 % yuntenis.

Ak cBigyaTb gaHi onuTyBaHHS, nuwe 16,8 % aupexkTopis i 25,7 % yumTeniB YiTKO BMU3HA-
YUNNCS CTOCOBHO NIATPUMKM abo HeniATPMMKM 3aNpOoBaAXXEeHHS B 3aK1aax OCBITY IHTErpo-
BAHOIo KYpCy 3 NpUpoaHUYmMxX HayK. MNepeBaxkHa binbLiCTb peCnoHAEHTIB BaratoTbCs, WO Mnia-
TBEPAXYE HEAOCTATHE CIPUMHATTS LIbOrO KYPCY B Cy4aCHOMY OCBITAHCbKOMY CepenoBMLL.
CKkopille 3a BCe, CMpaLbOBYtOTb CTEPEOTUNMM MUCEHHS, LLO IHTErPOBAHM KYPC HEFATUBHO
BMJIMHE HA SKICTb MOBHOI 3arajibHOI OCBITU — 3MEHLNTbCA KINIbKICTb YYHIB, 30aTHMX 40 MO-
0anblIOro HaBYaHHA 3a (isNKO-MaTeEMATUYHUMK, TEXHIYHUMM Ta NPUPOOHMYMMUK CcrneLianb-
HOCTAMM. [iOTBEPAXKEHHSM LIbOrO CTEPEOTUNY € TOM (PaKT, WO WKiSTbHA OCBITa TPagULINHO
3a/IMLWAETLCS CNPSIMOBAHOK Ha BUBYEHHS NPEAMETIB, a HEe Ha 3MiHW 0CODUCTICHOro PO3BUT-
Ky YUHIB®®.

OpepykaHi pesynbTaTi CNoHYKatoTb A0 aKTUBHOT NONyAApu3aLii inen iHTerpoBaHoro Kyp-
cy «MpupoaHMYi HayKK» cepep y4aCHMKIB OCBITHbOMO NMPOLIECY, a TaKOX PO3P0b6IeHHS HayKo-
BO-METOAMYHOr0 CYynpoBOAY LibOro KypCy.

3 KoHuenTyanbHi 3acaamn peopMyBaHHsS cepeiHbol WKonu «HoBa ykpaiHcbka wkona». URL: https://mon.gov.ua/storage/
app/media/zagalna%?20serednya/nova-ukrainska-shkola-compressed.pdf.

> HoBa yKpaiHCbKa lWKoMa: nopagHuK ANs BUNTENS.

% Hakas MiHicTepcTBa ocBiTH | Hayku YkpaiHm Bif 03.08.2018 N2 863 «[Mpo npoBefeHHS EKCNEPUMEHTY BCEYKPaATHCbKO-
ro piBHsA «P0o3pobneHHs | BNpoBaAKeHHS HaBYaNbHO-METOAMYHOrO 3abe3neyeHHs iIHTerpoBaHoro Kypcy «MpupogHudi
Hayku» ong 10-11 knacis 3aknaAiB 0CBITN 3arafbHOT cepeaHboi 0CBITU» Ha cepneHb 2018 —oBTeHb 2022 pokm». URL:
https://imzo.gov.ua/2018/08/06/nakaz-mon-vid-03-08-2018-863-pro-provedennya-eksperymentu-vseukrajinskoho-
rivnya-rozroblennya-i-vprovadzhennya-navchalno-metodychnoho-zabezpechennya-intehrovanoho-kursu-pryrodnychi=
nauky-dlya/.
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[na neMoHCTpauil y4HAM MOXIMBOCTEN PO3riaay NeBHOro ABMLLA B paKypCi pi3HUX Ha-
BYaNbHUX AMCUMNIIH Byno po3pobneHo ABa BapiaHTW KNacTepa 3 iIHTerpoBaHMMKM 3aBAaH-
HaMK. KoxXHe KnacTepHe 3aBAaHHS nobyaoBaHO HABKOMO HACKPI3HOI TeMW. Y nepliomMy Ba-
piaHTI Tako Temoto byna AiMHoNorivyHa Katactpoda, PiaKicCHe NpupoaHe SBULLE, Y APYyromMy
— CBIT/I0BI 9BMLLLA Ta CAPUMHATTS X 30POBOK CUCTEMOID XpebeTHMX i ntognHn. PopMytoBaH-
HS 3anMTaHHA nepenbadyano po3rngn sBuwa 3 pisHMx 6oKiB. Y nepwomMy BapiaHTi KnacTe-
pa TecToBaHMM HeobxigHO ByNo OLUIHNUTKU 3HAYEHHSA 3HAHb NPO reorpadiyHi 3aKOHOMIPHOCTI
NpMpoAaY NEBHOI TEPUTOPIT AN XKUTTA NOOMHM, NOPIBHATK rigporpadivHi ocobnmBocTi 03ep,
YyCTAaHOBUTM B3AEMO3B’'A30K MiX (DISUYHMMK BENNYMHAMM, MPpOaHani3yBaTh akTu 1 NOSCHK-
TV iX, 3aCTOCYBaTN TEOPETUYHI 3HAHHS B XXUTTI. Y ApyroMy BapiaHTi — 3’acyBaTu, 9K NOB’'A3aHi
0COBMMBOCTI CAPUIMHATTS CBITNA (30KpeEMa KOMbopiB) i3 CUTYyaLLIIMK 3 MOBCAKAEHHOMO XUTTS
(30KpeMa 3 NiANPUEMHMLbKO AiSNbHICTHO). OKPIM TOro, BCi y4aCHUKM TECTYBAHHSA Mann npo-
JEMOHCTPYBATW AOCTATHIM PiIBEHb BOMOAIHHA HE MLLE MPUPOLHMYO-HAYKOBOK MPaMOTHICTHO,
a M ynTaubKoto, MaTeMaTUYHOK Ta NPEAMETHUMM KOMNETEHTHOCTAMM TOLLO.

Mepwwnn | opyrun BapiaHTK KNnactepa MICTATb CTUMYN Ta WICTb | CIM IHTerpoBaHmx 3a-
BOAHb I3 NPUPOAHMYMX NpeAMeTIB BiANOBIAHO. [10 Nepworo BapiaHTa BK/IKOYEHO 3aBAaHHA 3
reorpadii, ximii, 6ionorii i hisvkum, a 0o Apyroro — 3 bionorii Ta Qi3nKun.

MNepwwuin BapiaHT po3s’asyBann 1 248, apyrum — 1 256 yyHis.

Mig yac po3p’a3yBaHHa nepuworo BapiaHTa 3171 yuHiB (24,9 % Bif 3aranbHOI KiIbKOCTI) He

BUKOHaNW »oaHoro 3asganHa, 14 (1,1 %) BMKOHa M BCi 3aBAAHHS.

i yac po3B’a3yBaHHS Apyroro BapiaHTa 37 y4HiB (2,9 % Bif 3arasbHoOi KiNbKOCTI) HE BK-

KOHaM »KOAHOro 3aBAaHHs, fes’aTb yuHiB (0,7 %) BMKOHANM BCi 3aBAAHHS.

[poaHanisayeMo 34aTHICTb YUHIB 3aCTOCOBYBATM 3HAHHS | BMIHHS 4151 PO3B’'A3aHHS IHTErpo-
BaHMX 3aBAaHb 3a KifbKICTHO NpaBUAbHUX BIANOBIAEN, HAAAHMX HA KOXHE 3annMTaHHS TECTY.

Pe3yanaT|/| BMKOHaHHA y4YaCHMKaMWN TECTYBAHHA KOXHOIo 3aBAaHHA NeEPLOro BapiaHTa

HaBeOeHo B Tabn. 3.6.1.
Tabnuys 3.6.1

Pe3yanaTw BMKOHAHHSA 3aBOaHb NEpPLIOro BapiaHTa TecTy

Homep 3aBoaHHA
1 2 3 4 5 6
Pe3synbraT BUKOHAHHS y .
OCHOBHWI HaBYaNbHWI NpeaMeT
3aBAAHHA
reorpadis | reorpadis XiMmig Ximis Bionoris hisnka

yacTka (%) yuHiB
Hapanw npaBuabHy BiANOBIAb 44 4 48,8 457 17,0 23,6 39,3
Hapanu HenpaBWabHY BiANOBIAb 33,8 28,8 32,0 60,2 53,8 38,5
He Hapanu Bignosiai 21,8 22,4 22,4 22,8 22,6 22,2

Y cepeaHboMy npaBuiibHY BiAMNOBIOb HAa KOXXHE 3aBAaHHs NepLIoro BapiaHTa TEeCTY Hada-

nm 36,4 % y4yacHuKiB, HenpaBunbHy — 41,2 %, He Haganv Bignosiai — 22,4 %.

YCRiWHICTb BUKOHAHHA KOXXHOMO 3aBAaHHA NepLIOro BapiaHTa BigobpaxkeHo Ha puc. 3.6.1.

2. Teorpadis 48,8

3. Ximia 45,7

1. Feorpadist 44,4

6. disunka 39,3

5. Bionoris 23,6
4. Ximis 17

MpaBUNbHICTb BUKOHAHHS

3aBpaHHs, % 0% 10% 20% 30% 40% 50%

MouaTKkoBMI piBEHb CepepHil piBeHb LocTtaTHiv piBeHb [l Brcokuin piBeHb

PucyHok 3.6.1. BiOcOTOK y4HiB, IKi 0a/1u npaBusibHy BiOnoBiOb HA OKPeMi 3anUTAHHS
nepuworo BapiaHTa TecTy 3 iIHTerpoBaHUMU 3aBOAHHIMU

Y nepwoMy BapiaHTI ONMCaHO PIAKICHE NPUPOAHE SBULLE — NIMHOMOTIYHY KaTacTpody. [1o
LbOro CTMMYNy HaBeAEeHO ABa 3aBAaHHs 3 reorpadii, 4Ba — 3 xiMii, N0 ogHOMy — 3 bionorii Ta
Di3nKL.

MalKe NoNoBKHA YYaCHMKIB TECTYBAHHSA BMilOTb OLLiHKOBATU reorpadivHi 3aKOHOMIpHOC-
Ti NPUPOAN NEBHOI TEPUTOPIT ANS XKUTTA NOAMHN; NOPIBHIOBATU rigporpadivHi ocobnmBOCTI
03€ep; NOACHIBATU NPUPOAHI ABMLLLA HA OCHOBI XIMIYHUX 3HAHb, 3a/1EXKHICTb OAHIET PI3NYHOT
BE/IMYMHM BI, IHWOI;, YyATaTK rpadikn; 3aCTOCOBYBATU TEOPETUYHI 3HAHHA B MOBCAKAEHHOMY
KUTTI.

MprbnM3HO YeTBEPTA YaCTNHA TECTOBAHMX YMIilOTb MOSICHIOBATU $1BMLLA HA OCHOBI (i3ny-
HMX | BIONOriIYHMX 3HaHb, 30KPEMa 3aKOoHIB bionorii Ta isnku.

HarcknagHiwmm ons TeCToBaHWX BUABMAOCA 3aBAaHHA 4, noro BukoHann 17,0 % yuHi.,
WO CBIAYMTb MPO HM3bKWUI PiBEHb MaTEMATMUYHOI KOMNETEHTHOCTI. 3a 40MNOMOrot0 3aBAaHHS
nepeBipeHo BMIHHSA 3aCTOCOBYBAaTU MaTeMaTWYHI MeToAM AN PO3B’A3yBaHHSA 3aBAaHb XiMid-
HOro 3MICTY, BUKOHYBATU NeBHi 064YMCneHHs 3a hOpMyamMm Ta Cxemamm XiMiYHOro nepeTBo-
PEHHS.

Hannerwum BruaBmnnocs 3aBaaHHs 2, 3 akuM ynopanucs 48,8 % ydyacHuKiB. BoHW npoae-
MOHCTPYBaIM YMIHHS BCTAHOBMOBATM 3a/1€XHICTb MiXK TEKTOHIYHOK OyQ0BOO, PEbEQOM i
BOLAMU Cyx040ny.

Pe3ynbTaTi BUKOHAHHSA KOXHOMO 3aBAaHHA APYroro BapiaHTa HaBeaeHo B Tabn. 3.6.2.
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Tabnuys 3.6.2

Pe3ynbTraTv BUKOHaHHS 3aBAaHb APYroro BapiaHTa TeCTy

Homep 3aBaaHHSA

1 2 3.1 3.2 3.3 3.4
Pe3ynbTaT BUKOHAHHSA . .
OCHOBHM HaBYanbHWI NpeaMeT
3aBAaHHSA
hisnka bionoris ismka
YyacTKa y4HiB, %

Hapanw npaBunbHYy BignoBigb 79,1 68,1 51,0 74,5 13,5 36,9
Hapanu HenpaBWbHY BiANOBIOb 18,2 291 46,1 22,6 83,7 60,3
He Hapanu Bignosiai 2,7 2,8 2,9 2,9 2,9 2,9

Homep 3aBgaHHS

4 5 6 7

PesyanaT BUKOHaHHA . ”
OCHOBHWMW HaB4YaJibHUW nNpegmMeT

3aBAaHHSA
bionorig Bionorig bionorig Bionorig
YyacTKa y4HiB, %
Hapanw npaBuabHYy BignoBigb 42,3 64,3 43,5 49,4
Hapann HenpaBWbHY BiANOBIAb 49,4 32,6 53,0 443
He Hapanu BignoBiai 8,4 3,2 3,5 6,4

Y cepeaHbOMY NpPaBU/bHY BiANOBIAb Ha KOXXHE 3aBAAHHSA APYroro BapiaHTa TecTy Haja-

52,2 % yyacHuKiB, HenpaBunbHy — 49,3 %, He Haganu Bignosigi — 3,9 %.

YCRiWHICTb BUKOHAHHS KOXXHOMO 3aBAaHHSA APYroro BapiaHTa BigobpaeHo Ha puc. 3.6.2.

1. disunka 79,1
3.2. disnka 74,5
2. bionoria 68,1
5. bionoris 64,3
3.1. disuka 51
7. bionoris 49,4
6. Bionoria 43,5
4. Bionoria 42,3
3.4. ®isvka 36,9
3.3. disuka 13,5
MpaBUNbHICTb BUKOHAHHS
saspanis, % 0% 10% 20% 30% 40% 50% 60% 70% 80%
MoyaTKoBWI1 piBEHD CepepHili piBeHb JocTaTHil piBeHb Il Buvicokuin piBeHb

PucyHok 3.6.2. BiOcoTOK y4HiB, SKi 0ai1u npaBusibHy BiOnoBiOb HA OKPeMi 3anUTAHHS
Opyroro BapiaHTa TecTy 3 iHTerpoBaHuUMuU 3aBOAHHIMU

Y Apyromy BapiaHTi MAETbCS NPO NpUiMMadi CBITAa, Yy TAMBICTb 40 CBITIOBUX XBWUIb, yCNaa-
KyBaHHSA TpuTaHonii. Knactep MiCcTUTb ABa 3aBAaHHA 3 i3nKn Ta N'aTe — i3 bionorii.

MepeBaXkHa BiNbLLICTb TECTOBAHMX 3HAKTb | PO3YMIOTb NPUHLMN OiT NPUCTPOK ANA NpK-
NHATTS (NepeTBOpeHHN) eHeprii cBiTNa — Npuinmada CBiTna, ONTUYHI SBMLLA, YMIiKOTb NOACHO-
BATW L ABMLLA B MPMPOAI; 3aCTOCOBYHOTb TEOPIKD A0 KOHKPETHUX NPUKNAMAIB 13 XKUTTS.

MeHLle NOMOBMHM YYHIB YMiOTb BU3HA4YaTU Cnocib ycnagkKyBaHHA O3HAKKM 3a CXeMOK
(pomoBOoOM); BUKOPUCTOBYBATU iH(hopMalLlito, HaBedeHy B Tabnuui, Ha giarpami ons po3s’a-
3aHHA XXUTTEBUX CUTYaLLIN.

HarncknagHiwmm ana TectoBaHmx byno 3aBaanHa 3.3: nuwe 13,5 % y4YHiB 3HaThb, LLO Npu-
YMHOK COHSYHOrO 3aTEMHEHHSA € MPAMONIHIMHE NOWWPEHHS CBITNA. Hamnerwnm — 3aBgaHHs
1, i3 kM ynopanuca 79,1 % y4acHuKiB. BoHM po3yMitoTb NpuHLMN AiT NPUCTPOKO AN Npu-
NHATTS (NepeTBOpeHHs) eHeprii.

MpoaHanisyeMo ycniwHiCTb BUKOHAHHSA 3aBAaHb, WO nepenbavanun npegMeTHi iHTe-
rpauii. B obox BapiaHTax HarKpalle y4Hi BNopasuncs i3 3aBAaHHAMN, B AKUX ILLNOCSA NPO Npu-
POOHE ABMLLE, WO CTOCYBANOCH TaKUX TEM:

nepwun BapiaHT:

«Boawu cyxomony: 03epa, ix Tunu» (3aBaaHHa 2, reorpadis);
«KinbKicTb peyoBnHM. 3akoH ABoraapo. BigHocHa rycTuHa» (3aBaaHHs 3, XiMis);

OpYruuv BapiaHT:

«CaiTnosi asuua. [xxepena Ta npuiMadi ceitna» (3aBgaHHa 1, 3, isvka);
«DyHKUIT. DopMmyna» (3aBAaHHS 2, bionoris);

«3B’A30K OpraHiamy NOAMHK i3 30BHILLIHIM cepenoBuLLeM. Hepeosa cnuctema. CEeHCOpHI
cucTemMu. Bulla HepBoBa OisnbHICTb. EHAOKPWHHA cucTema» (3aBaaHHA 5, bionoris).

3a 40NOMOro UMx 3aBAaHb NepeBipeHo CPOPMOBAHICTS:

nepwun BapiaHT:

YMiHHS nopiBHIOBATK rigporpadivHi ocobnmBocTi 03ep (3aBAaHHs 2);

YMIiHHS NOSAICHIOBATKM SBMLLA HA OCHOBI XIMIYHUX 3HAHb | 3aKOHIB (3aBOaHHA 3, XiMis);
3aN1EeXHICTb OAHIET PI3NYHOT BENNYMHK BIfL IHLIOT, YnTaTh rpadikm (3aBaaHHs 6, isnka);

OpYruuv BapiaHT:

PO3YMIiHHS NpUHLMAY OiT NPUCTPOIO ANS NPUNHATTA (MepeTBOPEeHHS) eHeprii ceiTna —
npuMmava CBiTna, yMiHHA 3aCTOCOBYBATU TEOPIT 40 KOHKPETHUX NPUKIAAIB I3 XXUTTHA, ONTNY-
HNX 9BMLL, GBAYNTU 1 NOSCHIOBATY L 9BMLA B Npupoai (3aBaaHHa 1, 3, dhisnka);
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YMIHHS 3aCTOCOBYBATK BJIACHI CMNOCTEPEXEHHS 00 KOHTEKCTHOI 3adaui, 3HaxoauTwu
HeobXxigHy iHhopMaL,ito B TabNNYHMX AaHWX.

MaliKe NofoBMHA YYaCHMKIB TECTYBAHHA BMIiOTb (3a NEPLINM BapiaHTOM):

YCTaAHOBJOBATM B3aEMO3B’A3KM MiX TEKTOHIYHOW Oyn0BO0, penbedoM i Bogamm cy-
X0O0ny;

TNYMAUnNTM ABKLLA HA OCHOBI XIMIYHMX 3HAHb | 3aKOHIB;
NOSICHIOBATU 3aN1EXHICTb OAHIET (PI3NYHOI BEMNYNHM BIf, IHLLO.

MepeBaXkHa biNbWICTb TECTOBAHMX (32 APYrMM BapiaHTOM):

3HAKTb | PO3YMIOTb NPUHLMM OiT NPUCTPOI ANA NPUNHATTA (NepeTBOPEHHs) eHeprii
CBITNa — npurMaya CBiTna, ONTUYHI ABULLLE;

3aCTOCOBYHKTb TEOPETUYHI 3HAHHA [0 KOHKPETHUX NPUKNAAIB I3 XXUTT4H, a BNacHI Cno-
CTepeXeHHs — 00 KOHTEKCTHOT 3aaaui;

BUKOPUCTOBYHOTb JaHi, HaBeAeHi 9K aiarpamy, ANsg po3B’a3yBaHHA 3a4aui.
Po3rnsHeMo pesiki 3aBpaHHA TecTy.

Mepwum BapiaHT

3aBpaHHa 2 (reorpadis)

Ha TeKTOHIYHIM KapTi CBITY TepuTopito KamepyHy 1 Binblioi YacTuHM YKpaiHM NO3HAYEeHO
AK OINSHKW OaBHIX NAaT(opM, Y Mexax aKkuMx € po3nomMu. YoMy BYrNEKUCINM ra3oM, SKNK
BUAINSE MArMa, He Hach4yeHa Bofa B xogHomy 3 20 Trucay o3ep YKpaiHmu?

A HeOoCTaTHbO ONafiB AN YTBOPEHHSA MMBOKMX 03ep
B HemMOXAnBMIM pyx BOAM Y MPICHMX 03epax

B HeMmae 03ep, yTBOPEHMX y KpaTepax BYJ/IKAHIB

I He 36bepernucsa penikToBi be3CTiYHI 03epa
MpaBunbHa BidnoBiOb: B.

[lna po3B’A3aHHA 3aBAaHHS HeobxioHO BMITK KnacudikyBaTh 03epa 3a MOXOOXKEHHAM,
YCTaHOBJ/HOBATWN 3a/1IEXKHICTb MiXK TEKTOHIYHO ByQ0BOt0, PenbeoMm | BOAAMM CyXOA0NY.

Opyrun sapiaHT

3aBpaHHA 1

CoHue — egmHa 3ipka CoOHAYHOI CUCTEMM — HaMbINbLLe M HAMNOTY XKHiLLEe O)KePeno CBiTNa Ha
3emni. CBiTNO Mae cknaaHy CTPYKTYPY, Lie B OAHIM 3i CBOIX YMCNEHHMX PODIT A0BIB BCECBITHLO
BIAOMUI yueHnM Icaak HbtOTOH. 3a 40NOMOrOK CKASHOI MPM3MKM BiH MOKa3as, Lo bine cBITNO €
cknageHuM, TobTo CKNaaaeTbes 3 yCiX KONbopiB Becenku (UepBOHOro, OpaHXeBoro, XXOBTOrO,
3€neHoro, ronyboro, CMHLOro Ta hioIeTOBOro KOMTbOPIB).

LlikaBo, o Mun baummo npegMeTn HaBKO10 HAC ILLE TOMY, L0 CBITI0BI MPOMEHI BinbunBatoTbCs
Bif, HEMPO30PUX TiN i NOTPaNNATb A0 HAC B O4i, cCaMe TOMy B KiMHaTI b6e3 Xo4HOro axepena
CBITN1a HEMOXXJ/TMBO HiY0ro nobaumnTu.

MpunmMadi cBiTNa — LLe NPUCTPOI, AKI 3MIHIOOTb CBOI BNACTMBOCTI Yepe3 Aito CBITNa Ta 3a

OOMOMOroK0 SKMX MOXHa BUABUTU CBITNOBE BMNPOMIHIOBAHHS. byab-aKuni npuinmMad ceiTna
NepeTBOPHOE CBITIOBY EHEPrit0 Ha iHLWI BUAM eHepril. MNpuimadi cBiTna byBatoTb WTYYHUMNA i
NPUPOOHMMMU.

YKaxiTb, Wo HE € npummayem cBiTna.
A 0Yi XUMBUX ICTOT

B coHsauHi baTapel

B onToBONOKOHHMI Kabenb

I ceiTnouyTnuea nniska (nanip)

MpaBusbHa BiOnoBiOb: B.

[na po3B’a3aHHsA 3aBAaHHSA HEOBXIAHO 3HATM 1 PO3YyMITU NPUHLMN OiT NPUCTPOO ANS
NPUINHATTS (NepeTBOPEHHS) eHeprii CBiTNna — npuiMava CBiTna, BMIiTU 3aCTOCOBYBaTU Te-
OpPEeTUYHI 3HAHHS 00 KOHKPETHUX NPUKAAAIB i3 XKUTTS.

fAK cBigyaTb pes3ynbTaTv O0CNIOXKEHHHA, HAWUCKAAOHIWWUMKM 0159 BUKOHAHHA Oynu
3aBaHH$s, B AKUX ONMCaHe 9BULLLE CTOCYBANOCHA TaKUX TEM:

nepwuin BapiaHT:

«KinbKicTb peyoBuHM. OBUMCNEHHSA MacK PeYOBUHM 3a i1 KiNbKICTIO» (3aBAaHHS 4);

«[duxaHHa. nxanbHa cucTema ntogmHu. MNpouecr rasaoobMmiHy B NereHsx i TKaHMHax»
(3aBOaHHA 5);

OpYruv BapiaHT:

«CBiTnoBi aBuLLLa» (3aBOoaHHg 3.3, 3.4).
3a 40NoMOroto Lnx 3aBaaHb nepesipeHo:

nepLwwunin BapiaHT:

YMiHHSI 3aCTOCOBYBATU MaTeMaTUYHI MeTOoaM A9 PO3B’'A3yBaHHA 3aBAaHb XiMIYHOIO
3MICTY, BAKOPUCTOBYBATU MEBHI 004YMCNEHHS 3a (hopMynamm Ta cxemMaMm XiMIYHOro nepe-
TBOPEHHS (3aBaaHHs 4);

YMiHHS @aHani3yBaTu i NosiCHIOBaTU (hakTu (3aBaaHHA b);

OpYruv BapiaHT:

3HAHHSA | PO3YMIHHS ONTUYHUX ABULLL, YMIHHSA 6AUNTK 1 NOSCHIOBATW LI ABMLLA B NPU-
poai (3aBoaHHsa 3.3, 3.4).

107



108

Mepwum BapiaHT

3aBpaHHA 4 (XiMiq)

BugaBneHo, WO nig 4yac NIMHOMOrYHOI KaTtacTpou 3 Hagp o3epa Hioc BMBEPrHyTO
Byrnekucnui raz ob’emom 6nmsbko 1,2 km? (H. y.). Obuncnitb macy (T) LUbOro rasy m yKaxiTb

HanbnMx4y 40 TOYHOI BiANOBIAb i3-NOMiX HaBeOEeHWX.
Ona poBigkuy: L kM2 =10 n, 1 17=10°T
A 2400000 B 1200000
B 0,0024 I 1200000000

MpaBunbHa BiOnoBiob: A.

[ns BUKOHAHHSA 3aBAaHHA HeobXigHO BMITM 0buMcAOBaTM Macy PevYoBMHU MEBHOro
ob’emy.

Opyrun sapiaHT

3aBpaHHA 3

YBiONOBIOHITE NPUPOAHe onTuyHe asuule (1-4) 3 1oro 0CHOBHOW NpuunHo (A-[1).

0O e

B S0 T i

4. 6BNakUTHWUIA KONip

3. COH4aYHe

1. 3abapBAeHHS

2. MiCAYHa AOpiXKKa

BECEKN Ha BO 3aTEMHEHHA AcHoro Heba

A po3citoBaHHS CBiTNa I mornvHaHHA cBiTna

B BinbuBaHHA cBiTNA O, NpaAMOniHINHE NOWNPEHHA CBITNa

B nwucnepcida ceitna MpaBunbHa Bidnogidb: 1B, 2b, 3[1, 4A.

N9 BUKOHAHHS 3aBAaHHSA HEODXIAHO 3HATW M PO3YMITY ONTUYHI ABMLLA, YMITK BaunTm 1
NOACHIOBATM L ABMLLLA B MPUPOLI,.

3a pe3ynbTaTaMn BUKOHAHHS TECTIB, SKi MiCTATb iHTErpoBaHi 3aBoaHHS 3
NPMPOLAHMUYNX NpenMeTiB, MOXKHA AiNTN TAKUX BUCHOBKIB:

CepefHi BiACOTOK NpaBUIbHNX BIANOBIAEN Ha 3aBAaHHA NepLIOoro BapiaHTa (3aBaaH-

Ha 3 reorpadii, xiMmii, bionorii Ta ¢ismku) — Big 17 % 0o 48,8 %. Maixe NoNoBMHA yYaCHUKIB
TeCTyBaHHS BMIitOTb OLiHKOBATU reorpadiyHi 3aKOHOMIPHOCTI NPMPOAM NEBHOI TepUTOPIT NS
XUTTSA NOAMHN; NOPIBHIOBATU rigporpadiyHi ocobnmBOCTi 03ep; NOSACHIOBATU NPUPOAHI SBU-
Llla Ha OCHOBI XIMIYHWUX 3HAHb, 3a/IEXHICTb OAHIE PI3MYHOI BENMYMHN Bif, IHLIOI, YMTaTK rpa-
(iKK; 3aCTOCOBYBATU TEOPETUYHI 3HAHHSA B MOBCAKAEHHOMY XUTTI.

MpnbNM3HO 4YeTBepTa YaCcTMHa TECTOBaHMX YMIilOTb MOACHKOBATW HABMLLA Ha OCHOBI
BioNOrivHMUX | PIBUYHNX 3HAHb, 3aKOHIB BIONOTIT Ta I3UKN.

HancknagHiwmnm ong TeCTOBaHMX BUSBMIOCA 3aBAaHHS, 3a 0NOMOr0K SKOro NepeBIpsn
BMiHHS 3aCTOCOBYBATU MaTeMaTUYHI METOAM AN PO3B'A3yBAHHA 3aBOAHb XiMIYHOMO 3MICTY,
BUKOHYBaTK 0O6YMCNeHHs 3a (hopMynamMm Ta CXEMaMM XiMIYHOrO MEPETBOPEHHS.

CepefHil BiACOTOK NpaBuNbHUX BiANOBIAEN Ha 3aBOAHHSA APYroro BapiaHTa (3aBaaHHS

3 bionorii Ta disnkn) — Big 13,5 % 0o 79,1 %. MNepeBaxHa HiNbLWICTb TECTOBAHMX 3HAKOTD |
PO3yMIilOTb MPUHUMN AiTl NPUCTPOIO AN NPUMHATTA (NepeTBOPEHHS) eHeprii CBiTna— npuiMada
CBITNa, ONTUYHI ABMLLA, YMIHOTb MOSACHIOBATM Lii iBMLLA B NPUPOLI; 3aCTOCOBYHOTb TEOPETUYHI
3HaHHS A0 KOHKPETHWUX MPUKIAAIB i3 XUTTA. MeHWe NON0BUHMU YYHIB YMIKOTb BM3HAYATM
cnocib ycnagKyBaHHS 03HaKKM 3a cxemMoto (POA0BOAOM); BAKOPUCTOBYBATU A9 PO3B’A3aHHSA
XUTTEBUX CUTYaLiIM IHDOPMaLLItO, HaBedeHY B TabnuLi i Ha giarpami.

OTpuMaHI pesynbTaTti cBigdaTb NpPO Te, WO TECTOBAHI Ha CepeaHbOMy PIBHI MOXYTb
3acTocyBaTy MNPUPOAHNYO-HAYKOBI 3HAHHA AN PO3B’A3aHHA 3aBAaHb, MNOB’A3aHMX i3
NOBCAKOEHHUM XUTTAM, | BUKOPUCTATW NPEAMETHI Ta NPoLEeaypHi 3HAHHS.

Ha geuo Hux4omy piBHI cchopMOBaHO MaTeMaTU4YHy KOMMETEHTHICTb, i TOMY 3HA4HO
MeHLLa YaCTMHa YUYHIB MOXKYTb:

BMOKPEMUTU MaTeEMATUUYHWI 3MICT Y 3aBAaHHI, HABEAEHWN Y TEKCTOBIN abo rpadivHin
opmi;

3acTocyBaTu MaTeMaTUYHI METOAM ANs PO3B’I3yBaHHS 3aBAaHb NPUKIAAHOI0 3MICTY;
iHTepnpeTyBaTW Pe3y/bTaTU PO3PAXYHKIB Y KOHTEKCTI 3aBAaHHS.

PesynbTaTii ONUTYyBaHHS BUNTENIB | KepiBHMKIB 3aknaais 3CO 3acBiguMan HeqoCTaTHIO
NIATPUMKY HUMK BMPOBAOYKEHHSA IHTErPOBAHOIO KYPCY 3 MPUPOAHNYNX OUCLUMUNIH. BINbWiCTb
PECNOHAEHTIB BaratoTbCs, WO NiATBEPAXKYE CnabKe CAPUMHATTS LbOro KypCy B Cy4acHOMY
OCBITSHCbKOMY cepenoBuLli. Iael iHTerpoBaHoro Kypcy «IpupogHudi Hayku» noTpebytoTb
aKTUBHOI NONynsapu3auil cepen, y4YaCHMKIB OCBITHbOIrO mnpouecy. Baromor 3asmaeTbes
npobnema po3pobneHHs HayKOBO-METOAMUYHOMO CyNpoBOAY LbOro KypCy.
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PEKOMEHOALLII

MiaBULLEHHS SKOCTI NPUPOOHMYO-MaTEMATMYHOI MIAFOTOBKM YYHIB LWKIN MicTa KreBa —
CKNagHMi Ta 6araToBEKTOPHUIM MpoLeC, KU Moxe ByTWM peanizoBaHO B CUHEPTil Pi3HMX
noro cyb’ekTiB. [Ans noninweHHs onaHyBaHHS yuHaMu STEM-amcumnnin, 3 ypaxyBaHHAM pe-
3yNnbTaTIiB NPOBEAEHOr0 AOCIAXEHHSA OOUINTbHO NPUAINTY yBary peanisauii Takux 3ax0ofiB.

MiHicTepcTBY OCBiTU | HAyKK YKpaiHu

Ha HopMaTMBHO-NPaBOBOMY PiBHi BperyntoBaHHA NOTPebyOThb Taki MMTaHHS:

3abe3neyeHHa onnaTn AOAATKOBOI poboTW BUMTENIB, CMPSMOBAHOI Ha MIHIMI3aLLItO
NPOranuH y 3HaHHAX YYHIB, WO CNPUYUHEHT ANCTAHUIMHUM HaBYaHHAM. Y pe3ynbTaTti AOChi-
OXKEHHA BCTAHOBJ/IEHO, WO OMCTAHLIMHAM HaBYaHHSAM Hapa3si OXOMNeHO He BCIX YYHIB; KPIiM
TOro, Ha AYMKY BUMTENIB, Y YaCTUHM YYHIB BIACYTHIM IHTEPEC A0 HABYaHHSA, BOHU HECUCTEMA-
TUYHO BIABIAYHOTb YPOKM Ta BUKOHYOTb AOMAaLLHI 3aBAaHHSA, NACMBHI Ha ypOKax TOLLO;

CTBOPEHHS MepenyMoB 015 3ano4vaTKyBaHHA cepTudikaLil BUMTENIB-NPEOMETHNKIB
6a30BOI TaHKW OCBITY;

3abe3neyeHHs NIATPUMKKM MOMOANX YUYNTENIB ANS NIABULLEHHA MOTMBALLT 40 NoAab-
Wwoi poboTu B 3aKNafi OCBITM (MaTepiasibHe 3a0X0UYeHHS 3a pe3ynbrataMu npawi, HagaHHS
CNy>Xb0BOro XK1TNa, 3abe3nedeHHs NpodecinHol aganTalii Ta HacTaBHMLTBA TOLLO); MiaBu-
LLIEHHSA COLiaNIbHOrO CTaTyCy BUNTENS;

MNOCUMIEHHSA MIATPUMKW CTYOEHTIB, AKI HABYAKTLCA Ha MPUPOOHMUYO-MaTEMATUYHUX
cneuianbHocTax y 3BO (36inblUeHHS BiACOTKA CTYOEHTIB AEHHOI (DOPMU HABYAHHSA, AKi OTPU-
MYIOTb aKageMmivHy CTUneHAaito, 3abesnedyeHHsa akagemivyHoi MobiNbHOCTI ANsg TanaHoBMUTOI
Mofof4i, 3abe3neyeHHs MOXAMBOCTI NPOXOANTHU BUPOBHMYY NPaKTUKY Yy NPOBIAHUX KOMMNa-
HifX, opraHisauigx, Ha NiANPUEMCTBAX KpaiHW, NPOXMBAHHA CTYOEHTIB Yy rypTOXMTKax 6e3
onnaTu Ta iH.).

Ha 3MicTOBHO-MeTOQUUHOMY PiBHiI Mae by T BUPILLEHO TaKe:

MNOLWMPEHHA Cepen YYuTeniB NpMpPOAHUYO-MATEMATUYHUX OUCLUUMNIH HaWKPaLLoro
J0CBiQYy 3 PO3POOKM CyYaCHUX HaBYa/bHO-METOAUYHMX MaTepianis, NPOBEOEHHS HaB4Yaslb-
HWUX 3aHATb, 30KPEMA B YMOBAX AMCTAHLINHOI OCBITM 3 BUKOPUCTAHHAM METOAMK «nepeBep-
HYTUM Knac», Mogeni poTauii Towo;

PO3p0bNEeHHA MeTOAMK HaBYaHHSA MNPUPOAHUYO-MATEMATUYHUX OAUCLMUMANIH, ¥ T. Y. Y
STEM-nabopaTtopisiX, Wo yMOXINBAIOKTb PO3KPUTTA KOMMETEHTHICHOrO NoTeHLiany maTe-
MATWUYHOI Ta NPUPOAHNYOI OCBITHBOI Frafly3ei BIANOBIAHO A0 BUMOTr [1epyKaBHOro CTaHaapTy

6a30B0i cepeaHbol OCBITY;

peanizauia CMCTeEMM NIABULLEHHNA KBasliiKaLil ANA NOTEHLIMHWX aBTOPIB WOo40 CTBO-
PEHHS HOBOIO MOKOMIHHS WKINbHUX NIAPYYHWKIB 3 MPUPOAHNYO-MATEMATUYHNX ANCUMNNIH 3
ypaxyBaHHaM igen edutainment Ta uMpPOBMX TEXHONOTIN;

pPo3pobneHHa MeToOMYHMX MaTepianiB ANna peanisalii nosaknacHMx 3axodis (ekc-
KYpCii, cnocTepexeHb, eKCnepuMeHTIB Ta iH.), O CNpsSMOBaHi Ha PO3BUTOK 34aTHOCTI BU-
KOPWCTOBYBATW 3HAHHA 3 MPUPOAHNYO-MATEMATUYHUX ANCLUNAIIH NG BUPIWLEHHS XKUTTEBUX
npobnem;

nonynapusauia igei 3anpoBag)XeHHs IHTEFPOBAHOro Kypcy 3 NPUPOAHMYMX HAYK ONSA
NiABULLEHHS PIBHS MOro NiATPUMKK 3 BoKy BaTbKiB YYHIB, NedaroriyHnMx npaLiBHUKIB Ta Ke-
piBHMKIB 33CO. 119 LubOoro NoTPIiObHO BXMUTM TaKMX 3aXO0MiB:

«  NowupeHHs iHpopmauii B IHTepHeTi, 3MI, po3’acHoBaNbHI 3yCTpivi 3 yuntenamu,
b6aTbKaMu TOLLO, B AKMX PO3KPMBATM NepeBaru iHTerpoBaHoro Kypcy ans hopmy-
BAHHSA B AITEW LINICHOI KAPTUHW CBITY;

«  po3pobneHHs HayKOBO-MeTOOMYHOro CynpoBOAY peanisalii iIHTerpoBaHoro Kyp-
CYy 3 NPUPOAHNYMX HayK, 3abe3neyeHHs BiANOBIAHOMO OHOBEHHS 3MICTY OCBITHIX
nporpam, 3anpoBagXXEHHS CUCTEMM NIABULLEHHA KBaNIQiKaLll BUNTENIB IHTErPO-
BaHMX KYPCiB, YNPOBAAYXEHHS IHTErPOBaHMUX KYPCIB 3i 30epexeHHAM KibKOCTI
FOAMH, WO BUAOINATLCS CYyMapHO Ha BMBYEHHS OKPEMMX HaBYaIbHUX ANCLUMUMIIIH
TOLLO;

« 3aNyyeHHs axiBLIB BUMCOKOTEXHOMOTMIYHMX rasy3en 00 OCBITHbOIMO MPOLECY B
LIKOSI;

NiABMLLEHHS NefarorivHol KBanidikauii yunTeniB y KOHTEKCTI peani3alii pisHMX GopM
| METOAIB HABYaAHHA B YMOBAX AMCTAHLIMHOI OCBITW, B T. Y. IHTEPAKTMBHOIO XapakTepy, Lo
PO3KPMBAOTb YYHAM MPUKAAOHY CAPAMOBAHICTb HaBYaslbHUX OAUCLUMWNAIH, YMOXIMBOKTb
OHNaMH-OEMOHCTPAaLT, CUMYNSALIT EKCNEPUMEHTIB TOLLO.

OdenaprtamMeHTy ocBiTu i Haykn KMIOA

Ha opraHisauinHoMy piBHi HeOOXiaHI TakKi 3axoau:

3 METOH NOLWMPEHHS HAMKPALLOro AOCBIAY — NPOBEAEHHSA CEMIHAPIB, TPEHIHFIB, Mal-
CTEP-K/ACIB 3 YYUTENAMM, YUHI AKX MAaKOTb BaroMi 3400y TKM NP1 BUBYEHHI MPUPOAHNYO-Ma-
TeMaTuUYHKX aucumnnid (Bucoki banu 3HO, nepemMoru B oniMniagax, KOHKypcax TOLL0);

NPOBEAEHHA KOHKYPCIB, TYPHIPIB, IHWWX IHTENEeKTyaslbHMX 3MaraHb, Wo nonyasapusy-
tOTb MPUPOAHMYO-MaTEMATUUHY HAaYKY;

nonynspusauisa cepeq y4YHiB WKin Micta Kneesa npodecinn, aKi noTpebytoTb OCBITH 3
NPUPOOHMYO-MaTEMATMYHMX CMeLianbHOCTEN, Yepes NiaBULLEHHS PIBHA cniBnpaui Mixk 33C0O
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Ta ycTaHoBaMu, NiANPUEMCTBAMMU, opraHizauigamm (MpoBedEeHHS eKCKYpCit ANS WKONSpIB,
rOCTbOBI YPOKM Bif, NPaKTUKKIB, peanisaLis ChifibHWUX NPOEKTIB TOLLO).

Ha MaTepianbHO-TeXHIYHOMY piBHi NOTPebytOTb BUPILLEHHS TaKi MMTaHHS:

CTUMYIOBAHHA Ta MaTepiafibHa NiATPMMKA BUYUTENIB, AKI MalOTb BWUCOKI pe3ynbraTu
NpoecCinHOl AiANbHOCTI, PO3P0bNAOTb aBTOPCKI OCBITHI NPOrpamMuy NPaKTUKO-OPIEHTOBAHO-
ro XxapakTepy, W0 CNpUStOTb OOCATHEHHIO YYHSIMUW PIBHS 3HaHb, HEOOXIAHOro A9 YCRIWHOro
YXUTTS B CYCNiNbCTBI, peanisauil 3arabHOKYAbTYPHUX NOTPeED;

NOKpaLLEHHA MaTepianbHO-TEXHIYHOI ba3n WKif, Y T. 4. yepe3 cTBopeHHA STEM-nabo-
paTopin, oCcHaleHHsa obnagHaHHAM NpPUPOAHUYO-MaTEMATUYHUX KabiHeTiB, 3abe3nevyeHHs
HOBOK KOMM'IOTEPHOK TEXHIKOK Ta KOMM'IOTEPHUMM NPOrpamMamu;

3MEeHLEHHS BIOAMIHHOCTEN Yy MaTepiafbHO-TEXHIYHOMY OCHALLEHHI Ta HaBYallbHO-Me-
Toau4HoMy 3abesneyeHHi Mix pisHumm Tunamm 33CO;

MNOCTIMHWIM MOHITOPWUHT CTaHy KOMM'IOTEPHOTO | MepexeBoro obnagHaHHA 3 MeTO Nia-
TPUMKMK NOro B poboyomy CTaHi, N1aHOBOro OHOBIEHHSA MOpPasibHO 3acTapinoro abo gismyHo
3HOLIEHOro obnagHaHHs, NigBULWEHHS WBUAKOCTI iIHTepHeT-gocTyny B 33CO, hyHKLIIOHYBaH-
HA BHYTPIWHIX WiFi-Mepex.

3aksiagaMm 3arajibHoi cepeaHboi OCBITU

AKICTb NPUPOAHNYO-MATEMATMUYHOI OCBITM 3a1EXUTb Bif, BUPILLEHHSA NMMTaHb HA 3MIiCTOB-
HO-MeTOAUYHOMY PiBHI:

Yy KOHTEKCTI nodanbloi peanisauii pethopmm «HoBa yKpalHCbKa WKOAa» BIANOBIAHO A0
BMMOr [lep>xaBHOro ctaHaapTy 6a30Boi cepefHbOl OCBITK YUMUTENSM NPUPOOHMYO-MaTeEMaA-
TUYHUX AUCUMNNiH 5=9 KnaciB OpiEHTYBATUCS HA PO3KPUTTA KOMNETEHTHICTHOO NOTEHLiany
MaTeMaTMYHOI Ta NPMPOOHMYOT OCBITHIX ranysemn, 30KpemMa NpUAINATY yBary CTaHOBJIEHHIO
KOMMETEHTHICHOI MapaanrmMmy OCBITK 3 1T aKLLEHTOM Ha peasibHUX MPaKTUYHUX, XKUTTEBUX MPO-
bnemax, 9Ki akTyanbHi ANA YYHIB | MOTUBYHOTb IX 00 HABYAHHS;

NiABMLLEHHS yBaru 3 6oKy BUMTENIB A0 (POPMYBaHHS B YUYHIB KOMNETEHTHOCTEN, AKi 3a
pes3ysibTaTaMn TECTYBaHHA BUSBUINCS HEAOCTAaTHbO CHOPMOBAHUMMU:

MaTemaTtmka: BMiHHS CKagaTh CUCTEMY PIBHSHb | 3HAXOAMTHM i pO3B’A30K; 3HAX0AUTM
BIACOTOK Bif, YNCAQ; BU3HAYATW KYT MK NPAMUMM Ha MAOLLMHI | 3HAXOOUTU TPUTOHOMETPUYHY
(hYHKLIIO LUbOro KyTa 3 MPAMOKYTHOIO TPUKYTHMKA; byayBaTy MaTeMaTuyHy MoOeNb TEKCTO-
BOI 3a4a4i Ta po3B’a3yBaTh i1 apudmeTnyHmm cnocobom. Hanbinblly KifnbKiCTb MOMUAOK YYHI
J0NyCTUNN B Temax: «PiBHSHHS | HEPIBHOCTI. CMCTEMN PIBHSAHb», «4ucna i BMpasn. 3Haxo-
OXXEHHS BIOCOTKIB BIf UnCna», KTPUKYTHUKN, YOTUPUKYTHUKK, KONO. CUHYC, KOCUHYC, TAHTEHC
FOCTPOro KyTa NPSIMOKYTHOMO TPUKYTHMKA. CNiBBIOHOWEHHSA MK CTOPOHAMU | KyTamMu npa-
MOKYTHOIO TPUKYTHWKa», «4mcna i Bupasun. TeKCToBI 3adadi».

DisnKa: PO3yMIHHA ABULL 3a1OMNEHHS | BiAOMBAHHA CBITNOBUX NPOMEHIB, 3HAHHSA MOHAT-
TS BIAHOCHOIO NOKa3HMKa 3a/I0MJIEHHA CePenoBULLLA; YMIHHS BU3HAYaTW HANpPSMOK Al | 3Ha-
YEHHSA CMAM MArHiTHOrO NOAS Ha NPOBIAHWK Y HBOMY 3a/IEXHO Bif MOro PO3MILLEHHS; 3HAH-
HA MOHATTSA nepiody NiBpo3nafy, 3aCTOCYBaHHS TEOPETUYHMX 3HAHb Y NPAKTUYHIM CUTyaL,l.
Hanbinbly KinbKIiCTb MOMUNOK AONYLWEHO B TeMax: «CBITNOBI aBMLLa», «MarHiTHe none», «Pi-
3MKa aToMa Ta aTOMHOro aapa. Mi3nyHi OCHOBM aTOMHOI EHEPreTUKM».

XimMig: yMiHHS 3aCTOCOBYBaTK MaTeEMATUYHI MeToAM A9 PO3B’A3yBaHHA 3aBAaHb 3 XiMil,
BMKOHYBaTK AesKi obuncneHHs. Hanbinbluy KifnbKiCTb MOMUAIOK AONYLLIEHO B TeMax: «PO34mH
| NOrO KOMMOHEHTU: PO3UNHHUK, PO3UYMHEHA pevoBMHa. KiNbKICHUI CKnan, po3umnHy», «Po3yn-
HK1. CyMil rasie».

bionorig: yMiHHS pO3B’'A3yBaTV efeMeHTapHi BApaBX 3 MOMNeKynapHoi bionorii wono
CTPYKTYpwW BINKIB; aHani3yBaTK | MOPIBHIOBATY CTPYKTYPHI piBHI opraHidaLii b6inKiB; 3acToco-
BYBATM 3HAHHSA 3 IHWWX NPUPOLAHUYUMX ONCLUMNIIH; OLIHIOBATK pe3ynbTaT, OTPMMaHIi 3a po3-
paxyHKaMu, Ha AOCTOBIPHICTb; 3aCTOCOBYBATM 3HAHHA A5 CKAa4aHHA XapyOBOro paLioHy
BIANOBIOHO 4O €HEePreTUYHUX BUTPAT OpraHiamy, po3paxoByBaTh NOKa3HWKM XapyyBaHHS 3a
TabnMusMK; 3aCTOCOBYBATK 3HAHHS NMPO CNOCObU XUBMEHHS TBapWH. Hanbinblly KiNbKiCTb
NOMMAOK AONYLLEHO B TeMax: «XiMIYHUM ckAag KNiTuHM», «CucteMmn opraHis: uxaHHs. TpaH-
CMNOPT peyvoBuH. BuaineHHs», «Cuctemum oprais: OpraHiam gk cuctema. Onopa ta pyx. ObMiH
PEYOBMH Ta NEPETBOPEHHA EHEPriT B OPraHi3Mi IIOANHW. TpaBNeHHA», «[TpoLecu XXUTTERISNb-
HOCTI TBAPUH»,

feorpadig: yMiHHA NpaKTUYHO BUKOPUCTOBYBATK TonorpadiyHi KapTy (BM3HaYeHHS Bia-
CTaHI 3a TonorpadiyHO KapTo, BU3HAYEHHS a3nuMyTa 3a ToOnorpaivyHoO KapToto, BU3HA-
YeHHS BiHOCHOT BUCOTM TOYKM 3a TonorpadiyHo KapToto). Hanbinblly KinbKicTb MOMUIOK
[0nyLweHo B TeMi «TonorpadivHi KapTu: YNTaHHA Ta NPaKTUYHE BUKOPUCTaHHA Tonorpadiy-
HUX KapT»;

p0o3p0bEHHS CUCTEMM OLLIHIOBAHHS 34aTHOCTI YYHIB 3aCTOCOBYBATM OTPMMaHI 3HaHHS
3 MPMPOAHMUYO-MaTEMATUUYHUX AUCUMNNIH ONA BUPILLEHHSA NPaKTUYHWX 3aBAaHb, @ TaKOX Bif-
CTEXEHHS IHOMBIAYaNbHNUX TPAEKTOPIN PO3BUTKY YUHIB;

YyNPOBAAXEHHSA IHTEPAKTUBHMX TEXHONOT I HABYAHHS, MOCUTIEHHS POJTI HABYAbHOI fi-
ANBbHOCTI B KOMaHAI; BUKOPUCTAHHA LMMPOBUX IHCTPYMEHTIB ANA AEMOHCTPALIN, CUMYISLIN
eKCnepunMeHTIB, Nonynapusauia rypTkoBoi poboTn, hakynbTaTuBIB 019 NiABULLEHHS PIBHSA
3aliKaBNEeHOCTI YUHIB Y BUBYEHHI MPUPOOHUYO-MATEMATUYHUX OUCLINMIIIH;

aKTMBHE BMKOPWUCTAHHA B MPOUECI HABYaHHS 3aBAaHb MiXKXMPEeAMETHOro MpPaKTUKO-
OPIEHTOBAHOIO XapaKTepy; NIABULLEHHS CTATyCy MaTEMATUKM B IHTErPaTUBHOMY nigxoni pe-
anisauii npupoaHMYo-maTemMaTuyHoi ocsit (STEM-ocBiTwM);

3abe3neyeHHs po3BUTKY BHYTPILWHbOI CUCTEMM 3abe3neyeHHs SKOCTI OCBITM Yepes
peanisauito BignoBigHOI cTpaTerii, CTBOPEHHA HEOOXiAHUX pecypciB ANa opraHi3aLii HaBYaH-
H4, IHKTHO3MBHOIO OCBITHLOIO CEPeaoBUMLLLA, PO3DyA0BY NMPO30POI CUCTEMM OLLIHIOBAHHS
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YYHIB, NnefaroriyHmMx npauiBHWKIB Ta OMPEKTOpPa, 3abe3neyveHHs MexaHi3MiB peanisaliii aka-
AEMIYHOT OBPOYECHOCTI Ta cyyYacHOI IHPOPMaLLIMHOI CUCTEMW YNPaBAIHHS WKOOHO.

Ha opraHisauiiHOMy piBHi NOTPebyOTb BUPILLEHHSA TaKi MUTaHHS:

aKTMBHa cniBnpaud 3aknagis 3CO M. Knesa Ta KMIBCbKOro YHIBEPCUTETY IMeHi bopuca
[piHYeHKa aK eamHoro 3BO KOMyHanbHOI BNACHOCTI TepuTopianbHOl rpomaan MicTa Kuesa
ONs:

0 NiABULEHHS AKOCTI NPaKTUYHOI NiArOTOBKM CTYAEHTIB — ManbyTHIX yYMTeNIB;
0 oOpraHisauii ekcnepmumMmeHTanbHMX MangaHunkiB Ha 6a3si 3aknagis 3CO;

0 3aJly4YeHHs MPOBIAHMX HAayKOBO-MeAaroriyHnx npauiBHUKIB 18 NpoBeaeHHs gakysib-
TaTUBHMX 3aHATb, TOCTbOBMX YPOKIB, MalCTEep-KNacie, NPOQOPIEHTALIMHNX 3aX0A4iB, TUXHIB

nonynsapusauii STEM-ocBiTu;

0 BUMKOPUCTAHHA MaTepianbHO-TEXHIYHOI 6a3n KniBCbKOro yHiBepcuTeTy iMeHi bopuca
[piHYEHKa 019 NMPOBEOEHHS OKPEMMX YPOKIB Ta EKCKYPCIN.

OOAOATKW

Oopatok A. 3anuTaHHA OJNis YUHIB

3aBpaHHA N2 1
3aBoaHHs 3 00HIE BIONOBIOOH
LLlaHOBHI yYHi!

[akyemo Bam 3a y4acTb y AOCNIAXKEHHI, AKE CNPAMOBaHE Ha BU3HAUYEHHS SKOCTI MPUPOA-
HNYO- MaTeEMATUYHOI OCBITW YUHIB WWKIN MicTa Kuesa Ta po3pobneHHs pekoMeHaauii woao ii
NOKpaLleHHs. Y NUTaHb LIEI aHKETU HEMAE NpaBuibHMX abo HenpaBUbHKUX Bignosigen. OT-
pPUMaHy iHhopMaL,ito M1 NpoaHani3yeEMO NnLLe B y3araibHEHOMY BUINA4i, »)KogHa 3 Bianosigen
He byae po3ronouweHa. CnogiBaemocs, Lo Bawwi Bignosiai byayTe WMpUMM M npaBansumMm!

Bawa ctatb

YyosoBiva

XiHoua

3aBpaHHa N2 2
3aBdaHHs Ha BUbip OeKisIbKoX BAPIAHTIB
Mpo aKi i3 Aucumnnid B MmoxeTe CTBEPAHO CKa3aT HaCTYMHE:

— A Npuaingto yBary BUBYEHHHO LIMX OMCUMMNIH, TOMY WO BOHW 3HAA00NATbCA 48 BCTyNy
B 3aK/1af BULLOI OCBITH

mMaTemMaTmka
di3nKa
Ximig
bionoria

reorpadis
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3aBpaHHAa N2 3
3aBdaHHS Ha BUbIp OeKisIbKOX BaPIAHTIB
Mpo aKi i3 gucumnaid Bu MoxxeTe CTBEpPAHO CKasaTu HacTymMHe:

— A npuaingato yBary BUBYEHHKO LIMX OMCLMMANIH, TOMY LLO BOHM MeHi Noa00at0ThCs

MaTemaTmnka
isnka
Ximig
bionoris
reorpadis
3aBpaHHA N2 4
3aBdaHHS Ha BUbip OeKisIbKox BAPIAHTIB

Hpo AKI i3 ancumnaid Bu moxeTte CTBEPOHO CKa3aTh HaCTYyMHeE:

— 9 NpuAaingto yBary BUBYEHHIO LUX OUCLMNNIH, TOMY WO MeHi Nerko ix BUBYaTH

MaTemaTmka
disnka
XiMis
bionoris
reorpadig
3aBpaHHA N2 5
3aBodaHHS Ha BUbIp OeKisIbKOX BaPIAHTIB

Mpo aKi i3 AucuuniiH B MoxeTe CTBEPAHO CKasaTu HaCTYMHE:

— A Npuaingto yBary BUBYEHHIO LUMX OMCUMMNIH, TOMY WO MeHI NoA0baETbCs, K IX BUKNA-
0A€E MiN yunTenb

mMaTemaTuKka
isnka
XiMig
bionoriga

reorpadig

3aBpaHHAa N2 6
3aBdaHHs Ha BUbip OeKisIbKOX BapIaHTIB
Mpo aki i3 gucunniid B moxeTe cTBEpOHO CKa3aTh HaACTYMHE:

— A npuaingato yeary BUBYEHHO LMX ANCLUNAIH, TOMY WO BOHW MNOTPIOHI y NOBCAKAEHHOMY

UTTI

mMaTemaTuKa

isnKa

XiMis

bionoriga

reorpadis
3aBpaHHa N2 7

3aBOaHHS Ha BCTAHOBAEHHS BIONOBIOHOCTI (BUbIp 3i cnucKy BapiaHTIB)

Yu MPONOHYKTb Bawi Bunteni npnpoaHN4Y0-MaTeEMATUYHINX OMCUMNNIH B npoueci HaB4YaH-

HA HAaCTYyMnHe:

YYHI YaCTUHY TEOPETUYHOIO MaTepiany BUBYAKTb
ONCTaHLIMHO, B ayAuTOopii nepeBara HagaeTbCH

pO3B’F|3aHHI-O NPaAKTUYHNX 3aBOaHb

YYHI Y4epryoTb pi3Hi cnocobu poboTn 3 HaBYasb-

A uyacTo
HUM MaTepianoM, OOHMM 3 SKUX € OHMaWH HaB- o

b iHoAl
YaHHA (Hanpwknag, 4YacTuMHa Knacy npaLte B

B Hikonwu

nabopatopii 3 xiMmil, iHLWa — BMBYAE MaTepian anc-

TaHLiNHO)

YYHI BUKOHYIOTb IHAMBIAyanbHUN abo CRiNbHAUR

NPOEKT (pO3p0bKY NEBHOI NPaKTUYHOI Npobnemm)
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3aBpaHHa N2 8
3aBodaHHs Ha BUbIp OeKisIbKOX BapIaHTIB
AKWwo By MaeTe TpyAHOLLI NPy BUBYEHHI MPUPOOHMYO-MaTEMATUYHNX OUCLMNIH:

NPOCUTE BUUTENSA A0OATKOBO MOFCHUTN HE3PO3YMINNM MaTepia
000aTKOBO CaMOCTIMHO BMBYAETE TEOPETUYHMIA MaTepian
3BEepPTaETECH 3@ 4ONOMOIo0 A0 OOHOKIACHMKIB

3BepTaETecd 3a A0NOMOror 40 baTbKiB

npautoeTe 3 peneTuTopoM

CaMOCTINHO BUKOHYETe Binbluy KiNbKICTb TPEHYBaIbHUX BNPaB

Bac ue He Typbye
3aBpaHHA N2 9
3aBOaHHSI Ha BCTAHOBAEHHS BIONOBIOHOCTI (Bubip 3i CNUCKY BAPIAHTIB)

Yn BBaXkaeTe By, Wo y Bawwin wkoni kabiHeTK 3 NpMpoaHMYO-MaTEMATUYHUX OAUCLIUMANIH
MatoTb cy4YacHe bnagHaHHA Ta MaTepiany ong HaB4YaHHA?

KabiHeT i3nku
A Tak
KabiHeT Ximii
B ckopiwe Tak

KabiHeT MaTemMaTunKu _ _
B ckopiwe Hi

KabiHeT bionorii [ i

KabiHeT reorpadii

3aBpaHHa N2 10
3aBOaHHS Ha BCTAHOBAEHHS BIONOBIOHOCTI (BUbIp 3i cnucKy BapIiaHTIB)
fAK 4acTo B WKONI 415 HAaBYaHHA By BUKOPUCTOBYETE Take 0bnafHaHHS:

WKINbHI KOMM'HOTEPW, HOYTOYKMK, NNaHWeTu

B/1ACHI CMapTgOHM, NNaHWETH, HOYyTOYKHM

NpoeKTop
A uyacTo
TeneBi3op
B iHopai
3acobu BipTyanbHOI abo 4ONOBHEHOI peanbHOCTI .
B Hikonn
IHTEPaKTMBHA AoLIKa
MapKepHa OoLlKa

nabopaTopHe obnagHaHHS
3aBgaHHa N2 11
3aB0aHHSI Ha BCTAHOBAEHHS BIONOBIOHOCTI (BUbip 3i CNUCKY BAPIAHTIB)

Yy BBarkaeTe Bu, Wo \Y% Bac goma € TeXHIYHI MOXXNMBOCTI AN HABYAHHS:

O0CTYN A0 WBMAKiCHOro IHTepHeTy A MOBHICTIO J03BOASIOTH

HasABHICTb Cy4aCHO! KOMM'IOTEPHOI TEXHIKMN B uacTKOBO 0O3BONAOTH

HasiBHICTb HEODOXiOHMX KOMM'OTEPHMX NPOrpam B He nosBonstoTb

3aBpaHHA N2 12
3aBoaHHsI Ha BUbIip OeKisIbKoX BAPIAHTIB

Aki canTn abo nopTanu 3 eneKTPOHHUMM OCBITHIMKM pecypcaMu Bu BUKOPUCTOBYETE B

HaBYaHHI?
BceykpalHCbKa WwKona oHAamH Ha ypok
Prometheus BceocBiTa
Coursera Min knac
EdEra HaB4YabHI MaTepianu,
. po3MileHi B YouTube
ILearn
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3aBpaHHA N2 13
3aBOaHHS 3 BION0BIOOK - TEKCTOM

AKi canTn abo nopTanu 3 eNeKTPOHHUMKM OCBITHIMK pecypcamu Bu BUKOPUCTOBYETE B
HaBYaHHI?

BeeniTb CBIv BapiaHT BIANOBIA|.

3aspaHHA N2 14
3aBOaHHS Ha BCTAHOBEHHS BIONOBIOHOCTI (BUbIp 3i cnucKy BApIiaHTIB)

Hackinbku By norogpyeTecs i3 KOXXHUM 13 TaKnUX TBEPOIKEHE?

9 3a10BO/IEHNIM CTOCYHKAMM 3 YYHAMM Knacy

A NOBHICTH NOroAXYHCh

9 3a[10BOJIEHUI CTOCYHKAMM 3 YUNTENSMM
B cKopiwe norogxytochb

A 3a40BOSIEHUNI CBOIMW MOKA3HMKaMM B LLUKONI _
B ckopilwe He NoroaXXytch

9 6 pekoMeHOyBaB L0 WKOJY SIK rapHe Micue [ He NoromKyich

0na HaBYaHHA

JopaTtok B. 3anutaHHA And BuuTenis

3aBpaHHA N2 1
3aBOaHHS 3 00HIE0 BIONOBIOO
LlaHoBHWI/a BUUTENIO!

[akyemo Bam 3a yyacTb Y OOCNIOXKEHHI, AKE CNPAMOBAHE Ha BU3HAYEHHS aKTyaslbHOro
CTaHy 9KOCTI NpUPOaHMYO-MaTEMATUYHOI OCBITM YUHIB WKIN MicTa Kuesa Ta po3pobneHHs pe-
KOMeHOaL,iT Woao iTnoKpaLleHHS.

Bawi Bignosiai byayTb KOHQIAEHUINHMMK. YCi BIANOBIAI BUNTENIB PI3HMX 3aKNaiB OCBITH
003BONATb BU3HAYMTK 3arasbHi Ta cepeaHi nokasHukn. Lle yHeMOXNMBUTL iaeHTUdiKaL,ito
KOHKPETHOro BUMTensa abo 3aknagy oCBiTW Ta He BMNIMHE Ha OLHKY IXHbOT AiSTbHOCTI.

Bik
0o 24
25-29
30-39
40 - 49
50 - 59

60 pokiB i binbLue

3aBoaHHsa N2 2
3aBoaHHsI 3 00HI€EH BIONOBIOOH
CtaTb
4O/I0BIYa
XIHOYa
3aBpaHHA N2 3
3aB0aHHs 3 00HIEH BIONOBIOOKD
MeparoriyHmnm cTax
0-5 11-20

6—-10 21 pik i BinbLue
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3aBpaHHA N2 4
3aBOaHHS 3 00HIEH BIONOBIOOK
KinbKiCTb pokiB pob0oTH B KOHKPETHOMY 3aKafi OCBITH
0-5
6-10
11-20
271 pik i BinbLue
3aBaaHHA N2 5
3aBO0aHHS 3 00HIEH BIONOBIOOK
KBanichikauiHa KaTeropis BuMTens
BULLA
I kaTeropig
IT kateropis
cneuianicT
3aBpaHHA N2 6
3aBdaHHS Ha BUbip OeKisIbKox BAPIAHTIB
[penMeT, 9Kk BUKNagaeTe
XIMis
disnka
MaTemaTmka
bionoris
reorpadig
3aBpaHHsa N2 7
3aB0aHHS 3 00HIEH BIONOBIOOK

JlopaTkoBe HaBaHTaXKeHHs (Hanpuknag, KiacHe KepiBHULTBO, 3aBidyBaHHA KabiHeToMm,

rpoMajcbka poboTa Ta iH.)

TaK

Hi

3aBpaHHA N2 8
3aBOaHHS HA BCTAHOBAEHHS BIONOBIOHOCTI (BUbIp 3i cnucKy BapIiaHTIB)

CKINbKM FOAMH Ha TUXXOEeHb By BUTpayaeTe Ha Taki Buan pobit

nigroToBKa A0 YPOKIB

. " A 0-5
nepeBipKka CaMOCTIMHUX, KOHTPOJIb-
HWX, AOMaLUHIX pobIT b 6-10
B 11i6inbwe

opraHisauinHa poboTa, BBEOEHHS
LWKINBbHOI OKYMeHTaL,l

3aspaHHa N2 9
3aBOaHHS Ha BCTAHOBAEHHS BIONOBIOHOCTI (BUbIp 3i cnucKy BapIiaHTIB)

fAK YacTo BM BUKOPUCTOBYETE B MPOLIECI HABYAHHSA TaKi MaTepialbHO-TEXHIYHI 3acobu:

WKINbHI KOMM'tOTEPW, HOYTOYKMK, NNAHIWEeTV ANS YUHIB
WKINbHWI KOMI'IOTEP, HOYTOYK, NNaHWeT ANS BYMTENs
CMapTMOHM, NAAHLLETU, ENEKTPOHHI KHUTK YYHIB

BJ1aCHi cMapThOH, HOYTOYK, MAaHLIET, eNeKTPOHHY KHUTY

NpoeKTop A 1acTto
_ b iHoal
Tenesi3op
B Hikonm

3acobu BipTyanbHoi abo 4ONOBHEHOI peasbHOCTI
IHTEPaKTMBHAa AoLKa
MapKepHa OoLKa

nabopaTopHe obnagHaHHS



124

3aBpaHHsA N2 10
3aBO0aHHS 3 00HIE BIONOBIOOH

Yn BBaxkaeTe Bu, wo Baw KabiHeT Mae cyyacHe obnagHaHHa Ta HeobxigHI maTepiann ans
AKICHOT peanisal,ii OCBITHbOrO NPOLLEC?

Tak
CKOpille Tak
cKopile Hi
Hi

3aBpaHHA N2 11

3aBOaHHS 3 00HIEHO BIONOBIOOHD

Yn 3abesneveHa WKinbHa bibnioTeka cyvyacHUMK NigpyyYHMKamm ans 3abesneyeHHs aKic-
HOrO HaBYaHHA?

Tak
CKOpille Tak
cKopile Hi
Hi

3aBpaHHA N2 12

3aBOaHHS 3 00HIEHO BIONOBIOOHD

Yn 3abe3neyeHa WKinbHa 6ibnioTeka cy4yacHo METOAMYHOK NiTePaTypPOLo AN BUNTENIB?

TakK
CKopille TaK
cKopiule Hi

Hi

3aBpaHHa N2 13
3aBOaHHS 3 0OHIEHD BIONOBIOOHD

Ha Baluy gyMky, K1 BIiACOTOK YYHIB K1acy Ma€e CTIMKUIA iIHTepecC A0 HaBYasibHOI AMCLMU-
nNiHKW, 9Ky Bu Buknagaete?

0—24%
25-50%
51% - 75%
76% — 100 %
3aBpaHHA N2 14

3aBO0aHHS 3 00HIE BIONOBIOOH

Ha Bawy oymKy, 4 CIPOMOXHI YYHI 3aCTOCOBYBATK TEOPETUYHI 3HAHHSA Ha NpaKTULi ANg
NoO0MaHHS PIBHOMAHITHUX XXUTTEBUX BUKNKIB | Npobnem?

Tak
CKopille TaK
cKopille Hi
Hi

3aBpaHHa N2 15

3aBOaHHS Ha BCTAHOBAEHHS BIONOBIOHOCTI (BUbIp 3i cnucKy BapiaHTIB)

HacKinbky KOXHa 3 NpUYMH BIMBAE HA CMPOMOXHICTb YYHIB AKICHO 3aCTOCOBYBAaTK TEO-
PEeTWYHI 3HAHHS Ha NpaKTuL,?

HecucTeMaTnyHe BIABIAYBaHHS YPOKIB
NacUBHICTb YYHIB Ha ypoKax

BIACYTHICTb IHTEPECy A0 HaBYaHHS
A cuvnbHO BNMBaE

HECUCTEMATUYHICTb BUKOHAHHSA YYHAMM 00O-
B BnuBae

MallHiX 3aBAaHb
B 30BciM He BnvBae

nepeBara B HaBYaHHI Teopii Hag NPaKTUKOK

BIAIPBAHICTb 3MICTY HaBYa/IbHUX ANCLMMIH

Bif, peani CbOroaeHHs
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3aBpaHHA N2 16
3aBO0aHHS 3 00HIE BIONOBIOOH

Hackinbkun BaxnmemM, Ha Bally oyMKy, € 3anpoBafyXXeHHs B 3akafax OCBiTW iHTerpoBa-
HOro KYpCY 3 NMPUPOAHMUNX HayK?

noTpibHa NOBHa IHTerpaL,ia NpUpPoOaHMYMX NpeaMeTiB
NOTpibHa YacTKOBa IHTerpaLis NPUPOAHUYMX NpeaMeTiB
NOTpibHa peanisaLis MiXnpeaMeTHMX 3B'93KiB

IHTerpauis NpMpoaHMYNX NpeaMeTiB He NOTPIbHa
3aBpaHHA N2 17
3aB0aHHS 3 00HI€EH BIONOBIOOO

Yu BpaxoByeTe By B poboTi pekomMeHaaLii, HagaHi 3a pesynbTaTtamm MiXKHapOOHWX NOpiB-
HANbHKWX gocnigyeHb (TIMSS, PISA)?

Tak
4aCTKOBO
Hi

3aBpaHHA N2 18

3aB0aHHS 3 00HIEHO BIONOBIOOHD

Yn 3agoBoneHi Bu nponosumuismMmn nporpamm NiaBULLEHHSA KBanidikauil IHCTUTY Ty niaBu-
LeHHa KBasidikauii KniecbKoro yHisepcuteTy imeHi bopuca piHueHka?

Tak
CKopile TaK
CKopiLLe Hi
HI

He 3HaMOMI 3 NPONO3ULLIAMMK

3aBpgaHHa N2 19
3aBoaHHsI Ha BUbIip 0eKisIbKOX NPABUIbHUX BAPIAHTIB

AKy TeMaTnKy HeobxigHO 4oaaTV 40 NporpamMu NiaABULLEHHSA KBanidikauii IHCTUTYTY nic-
NAAMNNOMHOT OCBITU KMIBCBKOrO YHIBEPCUTETY iMeHi bopuca lpiHveHKa?

BUKOPUCTaHHSA UMPPOBMX IHCTPYMEHTIB, NnattopMm, CepBiciB 419 3abe3neyeHHs aKic-
HOI AMCTAHLLIMHOT OCBITHU

MOZENI YPOKIB B yMOBaX 3MillaHOro Ta AMCTaHLIMHOIO HaBYaHHS

STEAM Ha ypokax

0CObNMBOCTI NiArOTOBKM YUHIB 40 30BHILIHBOrO HE3AEXHOI0 OLLIHKBAHHS

IHHOBaUIT B chepi npnpogHM4o-MaTeMaTUUYHOT OCBITH

KOMMNETEeTHICHI 3a4a4i Ha ypoKax

PO3BNTOK KOM6iHaTOpHOFO Ta NIOriYHOro MUCNEHHS

PO3BUTOK KPUTUYHOIO, AOCNIAHNLBKOrO Ta NigMPUEMHNLIBKOrO MUCNEHHSA
3aspaHHa N2 20

3aB0aHHS 3 BIONOBIOOK - TEKCTOM

fAKy TemaTnKy HeobxiaHO aoaatT 4o Nporpamu NiaBuLLEHHSA KBanidikawuil IHCTUTYTY nic-
NAANNIOMHOI 0CBITU KMIBCbKOro yHIBEpCUTETY iMeHI bopuca piHueHKa?

BeeniTb CBiM BapiaHT BiANOBIA,.

3aBpaHHa N2 21
3aBOaHHS 3 0OHIEHD BIONOBIOOHD

OUiHITE AKICTb OpraHisaLii oCcBITHbOro npouecy y Bawomy 3aknaai oceiTv Ha nepiog Ail
KapaHTUHY

BUCOKA
cepenHs
HU3bKa

He3a40BiNlbHA
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3aBaaHHa N2 22

3aBOaHHS 3 00HIEK BIONOBIOOK

OUIHITb 0OCAT OXOMMEHHS YUHIB NPY OUCTAHUIMHOMY HaBYaHHI
YCI YYHI
BINbLWICTb Y4YHIB

MEHLLE HIXX NoJI0BMHA
3aBpaHHsA N2 23
3aB0aHHS 3 00HIE BIONOBIOOKD

OuiHITb piBEHb BMacHOI iHPOpPMaLiMHO-KOMYHIKaLIMHOI KOMNETeHTHOCTI Ana 3abe3ne-
YeHH$s 3aBAaHb OCBITHbOI0 NPOLLECY

BUCOKUIN
cepenHin
HU3bKNIN

He3a[40BIbHUM
3aspaHHA N2 24
3aBOaHHS 3 0OHIEH BIONOBIOOKD
OUiHITb piBEHb IHPOPMaLMHO-KOMYHIKALLIMHOI KOMNETEHTHOCTI YUHIB 19 HABYaHHSA
BUCOKNN
cepenHin
HU3bKWI

He3a40BiNbHUM

3aBpaHHsa N2 25
3aBOaHHS HA BCTAHOBAEHHS BIONOBIOHOCTI (BUbIip 3i cnucKy BapiaHTIB)

OUiHITb, HACKINbKM NOOaHI HMXKXYe TEXHIYHI MOXNMBOCTI B LUKONI 403BONAOTL Bam peani-
30BYyBaTW OCBITHIM NPOLEC:

AOCTYN A0 WBWAKICHOrO IHTepHeTy

HasiBHICTb Cy4acHOI KOMM'IOTEPHOI TEXHIKM A NOBHICTIO 4O3BONAOTb

HasiBHICTb KOMM'IOTEPHWX NPOrpam b 4acTkoBO A03BONAKOTH

. . B He 0o3BondATb
OOCTYN A0 OHNanH naathopMu oaga peani-

3aUii AMCTaHLIMHOIro HaBYaHHSA
3aBnaHHA N2 26

3aB0aHHS Ha BCTAHOBAEHHS BIONOBIOHOCTI (BUbip 3i CNUCKY BAPIAHTIB)

OUiHITb, HACKINbKM NOAAHI HMKYE TEXHIYHI MOXMBOCTI y Bac goMa 4o3Bonany peaniso-
BYBaTW OCBITHIN NPOLLEC NI Yac KapaHTUHY:

OOCTYN A0 WBMAKICHOro IHTepHeTy A MOBHICTIO A03BONSHOTH
HasBHICTb Cy4acHOI KOMM'IOTEPHOI TEXHIKM b 4yacTKoBO 403BOMAOTb

HasABHICTb KOMM'IOTEPHUX NPOrpam B He po3BonatoTb

3aBpaHHsA N2 27
3aBOaHHS Ha BCTAHOBAEHHS BIONOBIOHOCTI (BUbIp 3i cnucKy BapIiaHTIB)

7K 4aCcTO BMKOPUCTOBYMTE B pOOOTI MOAaHI HMXKYe TEXHONOr T HaBYaHHA?
«[epeBepHyTU Knac» (YYHi YaCcTUHY TEOPETUYHOrO MaTe-
piany BMBYaKTb AUCTAHLIMHO, B ayaMTOpIl nepeBara HagaeTbCa

PO3B’A3aHHI0 NPaKTUYHUX 3aBAaHb)

«Mopgenb poTauii» (NMPOXOoAXKeHHs HaBYasibHOI Mporpamu

30IMCHIOETBCA Ha OCHOBI rpadika, KO YYHI YeprytoTb PI3HI CMo- A uacto
cobu poboTu 3 HaBYabHMUM MaTepiasnioM, OOHMM 3 HUX € OHNAWNH B iHon
HaBYaHHS) .

B Hikonu

MeTon NpoeKTiB (cnocib AoCArHeHHs AMAAKTUYHOT MeTK 3a
[I0NMOMOroto feTanbHOI po3pobkuM NpobnemMu, ska Mae 3aBepLInTU-
CA peanbHUM MPaKTUYHUM pe3ynbTaToM, OOPMAEHUM Y TON UK

IHLWWI criocib)
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3aBaaHHsa N2 28
3aBdaHHsI Ha BUbip 0eKisIbKoX BAPIAHTIB

AKi canT abo NopTann 3 eNeKTPOHHKMM OCBITHIMKM pecypcamu By BUKOPUCTOBYETE B PO-
60oTi?

BceykpalHcbKa LWKOoMa OHAanH
Prometheus

Coursera

EdEra

iLearn

Ha ypok

BceocsiTa

Miin Knac

KaTanor eneKTPOHHMX OCBITHIX pecypciB IHCTUTYTY NicnagmMnIoMHol 0CBITU KMIBCbKO-

ro yHiBepcuTeTy iMeHi bopuca piHueHKa

HaBYaNbHI MaTepianu, po3MiuleHi B YouTube
3aBpaaHHA N2 29
3aBOaHHS 3 BIONOBIOOO - TEKCTOM

AKi canT abo nopTann 3 eNeKTPOHHKMM OCBITHIMKM pecypcamu By BUKOPUCTOBYETE B PO-
6oTi?

BeBeniTh CBIv BapiaHT BIANOBIA|.

3aBpaHHsa N2 30
3aBdaHHs Ha BuUbip OeKisIbKoX BAPIAHTIB

AKI uMppPOoBI IHCTPYMEHTH By BUKOPUCTOBYETE B POOOTI
OH-NalH OEeMOHCTpauii, cuMynauii, ekcnepumeHnTiB (Hanpuknag, Go-Lab, Mozabook,

PhET, BipTyanbHi nabopatopii, Sketchfab, PlantSnap Ta iH.)

opraHizauisa BebiHapiB (Zoom, Google Meet, Skype, Cisco Webex Meetings, Microsoft

Teams Ta iH.)

opraHisaLia cninkyBaHHs 3a gonomoroto MeceHmxkepis (Viber, WhatsApp, Telegram Ta

iH.)

yNpaBfiHHA  HaBYasnbHOW rpynoBotd poboTtoto  (Microsoft Teams, Granatum,

TrainingSpace, Google Classroom Ta iH.)
opraHisauisa cninbHoi poboTu 3 nokymeHTamum (Notion, GSuite (Google Workspace) Ta iH.)

iHCTpyMeHTK Ans Bisyanisauii (Visme, Easel ly, Google Charts, Piktochart, Venngage,

Canva Ta iH.)

IHCTPYMeHTM Ans opraxisaudii TectyBaHHa (Classtime, Mentimeter, Kahoot!, Poll

Everywhere, Google Forms, EDpuzzle, ClassMaker, Online test pad, Triventy Ta iH.)

pecypcu 3i cTBOpeHHa npeseHTauin (Microsoft PowerPoint, Prezi, Moovly, Emaze,

Beautiful.ai Ta iH.)

MeHTaNbHI KapTu Ta kapTu 3HaHb (CartoDB, XMind, Mindmeister, Mindjet Coggle,

WiseMapping, Mind42, FreeMind, Spider Scribe, Mindomo Ta iH.)
xpoHonorisa noain (Timeline, Tiki-Toki, TimeToast, Histropedia, Sutori Ta iH.)
cTBopeHHs xMapu cnis (Tagul, Tagxedo, Wordle i Wordclouds Ta iH.)

BipTyanbHi undposi gowkm (Wikiwall, Tutorsbox, Glogster, Dabbleboard, Twiddla,

Scribblar, Padlet, Educreations, Popplet, Realtimeboard, Twiddla Ta iH.)

B3arani He BMKOPNCTOBYHO
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3aBpaHHsa N2 31
3aB0aHHS! Ha BCTAHOBEHHS BIONOBIOHOCTI (BUbIp 3i cnucKy BApIiaHTIB)
Hackinbky By NOroAXXyeTecs i3 KOXXHUM i3 TaKnX TBEPOYKEHDL?

y npodpecii Buntens nepesar binblie, HixX He-

JONIKiB

9 3a[0BOJSIEHNN CTOCYHKaMW 3 aaMIiHICTpaL,i-

€10 3aK1aay OCBITU .
A NOBHICTHO MOTOAXYHCb

9 3a10BONTIEHNIM CTOCYHKAMM 3 YYHAMMN B copillie Noromxych
9 3a0BONIEHMIN CTOCYHKaMM 3 baTbKamMm yUHIB B cKopilwe He NoroaXytocb
a4 6 pekoOMeHAyBaB CBOK LIKOJY SIK rapHe Mic- I He noroaxytoch

Le onsg poboTtu

9 3a0BOSIEHUM CBOIMW MOKAa3HMKAMM B LK

LWKONI

Oopatok B. 3anutaHHsa pna gupeKTopis

3aBpaHHA N2 1

3aB0aHHS Ha BCTAHOBIEHHS BIONOBIOHOCTI (BUbip 3i CNUCKY BAPIAHTIB)

LlaHOBHWIN/a KEPIBHWKY 3aKnaay OCBITH!

[aKyeMo Bam 3a y4acTb y AOCNIOXKEHHI, SKe CNPSIMOBaHE Ha BM3HAYEHHSA aKTyaslbHOro
CTaHy 9KOCTI NpUPOaHMYO-MaTeEMATNUYHOI OCBITM YYUHIB WKIN MicTa KueBa Ta po3pobneHHs pe-

KOMeHOaL,iT Woao i1 noKpaLleHHs.

Bawi BignoBiai byayTb KOHDIAEHUIMHUMIK, YCi BigNOBIAI KEPIBHUKIB 3aKNaiB OCBITK A03-
BONATb BU3HAUNTM 3arafibHi Ta CepefHi NoKasHMKK. Lle YHEMOXANBUTL ineHTUdIKaL,iK0 KOH-
KPeTHOro KepiBH1Ka abo 3aknaay OCBITM Ta He BMIMHE Ha OLLIHKY IXHbOI AiNIbHOCTI.

Hackinbku By norogyKyeTecs i3 KOXXHUM i3 TaKUX TBEPAXKEHb?

y npodecii BunMTENna nepesar binbliue, HiX He-

JONIKiB

91 3a40BOSTIEHWNI CTOCYHKaMWu 3 BUNTENAMN CBO-

ro 3aKJsiafy OCBITU
9 32J0BOJIEHNN CTOCYHKAMM 3 YUYHSAMM
9 3aJ0BOSIEHNI CTOCYHKamMK 3 baTbKaMn yYHIB

a9 6 pekoMeHayBaB CBil 3aKnaf OCBITM 9K rap-

He MicLue ANns poboTu

a 6 pekoMeHayBaB CBil 3aKnaf OCBITK 9K rap-

He Micle A5 HaBYaHHSA

9 3a40BONIEHMN MOKA3HWKaMM 3aKsagy OCBITHU

cepeq iHWKWX 3aKknagis ctonuui

o o >

MOBHICTH MOrOAXYHCb
CKOpille NOroa)KyrcCh
CKOPILLIE He NOroaykCh

He MOromXKYHCh
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3aBaaHHa N2 2
3aBOaHHS Ha BCTAHOBIEHHS BIONOBIOHOCTI (BUbIp 3i cnucKy BApIAHTIB)

Ha Bawy gymKy, 4 0oCTaTHA KBaNidikaL,is BYNTENIB NPUPOAHMYO-MATEMATUYHNX AUCLM-
nNiH Baworo 3aknany ong peanisauii AKiCHOro HaB4aHHA?

yunteni Qisnku

) A Tak
yumTeni MateMaTuKm

b ckopiwe Tak
yumTteni bionorii

B ckopiwe Hi
yunTeni reorpadii
I Hi
yunTeni xiMmii
3aBpaHHA N2 3
3aB0aHHS 3 00HIEH BIONOBIOOHD

OUIHITb piBEHb IHPOPMALLIMHO-KOMYHIKALIMHOI KOMANETEHTHOCTI Balwmx yumTenis npuposa-
HUYO-MaTEMATUYHUX AUCUMNNIH ON5 3abe3nedYeHHsa AUCTaHLIMHOro HaBYaHHS

BMCOKUM
cepenHin

HU3bKNIN

3aBpaHHA N2 4
3aB0aHHS 3 00HIEHD BIONOBIOOHD

HackinbKku BaXxknmMBKuM, Ha Bally AyMKY, € 3anpoBaayXeHHs B 3akafax OCBiTU iIHTerpoBa-
HOrO KypCy 3 NPUPOAHUUNX HAYK?

noTpibHa NoBHa iIHTerpaL,is NpUPOaHMYMX NPeaMETIB
noTpibHa YacTKOBa IHTerpawis NPUPOAHNYUX NpeaMeTIiB
noTpibHa peanisawig MixxnpegMeTHUX 3B’a3KiB

IHTerpauis NpUPOAHNYUX NpeaMeTiB He NOTPIbHa

3aBpaHHa N2 5
3aBOaHHS Ha BCTAHOBEHHS BIONOBIOHOCTI (BUbIp 3i cnucKy BApIaHTIB)

Ha Bawy oyMky, v BNAMBatOTb 3a3Ha4YeH| NPUYMHKM Ha SKICTb MPUPOAHNYO-MATEMATUYHOT
OCBITH:

eeKTUBHE yNpaB/liHHS
BMCOKOKBanI(hiKoBaHI negaroriyni kagpu

mMatepiasibHe Ta MopasibHe CTUMYIOBAHHSA

yunTenis
MaTepianbHO-TEXHIYHE 3abe3neyeHHs
HaBYaIbHO-MeToAMYHe 3abe3neyeHHs

YyNPOBAaAXEHHSA IHHOBALINHUX OCBITHIX TEXHO-

o . ) A Tak
Norin («<nepeBepHyTUN KNac», MeTOA NPOEKTIB, «MO-

Oenb poTaLii™» ToLLo) B ckopiwe Tak

. . B ckopiwe Hi
ncuxonorivyHa aTMocepa B KNaci p

T
BiAKPWTaA, NpO30pa Ta 3p03yMina cuctema ou,i-

HIOBAHHS YYHIB

HAABHICTb Y LWKOJI CUCTEMWU MOHITOPUHIY AKO-

CTi OCBITW

cniBnpaugs yuntenis 3 batbKamy yyHiB, NOCTIN-

HWN 3BOPOTHIM 3B'A30K

OOTPUMaHHS akageMivyHol obpoYecHOCTI
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3aBpaHHA N2 6
3aBOaHHS Ha BCTAHOBAEHHS BIONOBIOHOCTI (BUbIp 3i cnucKy BapIiaHTIB)

Y BBaxkaeTe Bu, wo y BawoMy 3aknaai ocBiti KabiHETM 3 NpUpPOaHMYO-MaTEMATUYHMUX
ONCUMNAIH MaloTb cydacHe obnagHaHHS Ta HeobXiaHI MaTepiany ANg AKICHOro HaB4YaHHA?

KabiHeT i3nku

. . “es A TaK
KabiHeT Ximii
B ckopiwe TakK
kabiHeT MaTeMaTuKy . .
B ckopiwe Hi
KabiHeT bionorii .
roH

KabiHeT reorpadil
3aBnaHHa N2 7
3aBOaHHS 3 00HIED BIONOBIOOH

Yn 3abesneveHa bibnioTeka cy4acHO METOAMYHOK NiTepaTypoto AN BUYNTENIB NPUPOLI-
HUYO-MaTEMATUUYHNX ONCUMNANIH?

Tak
CKopille TaK
CKopilwe Hi
Hi

3aBpaHHA N2 8

3aBOaHHS Ha BCTAHOBAEHHS BIONOBIOHOCTI (BUbIp 3i cnuCKY BApIiaHTIB)

OUiHITb, HACKINbKM NoAaHI HMXKYE TEXHIYHI MOXIMBOCTI B LLUKOJ/I J03BOASOTL peanisoBy-
BaTW OCBITHIN NPOLEC:

OOCTYN A0 WBMAKICHOro IHTepHeTy

HasABHICTb Cy4YaCHO! KOMM'IOTEPHOI TEXHIKMN A TMOBHICTIO 0O3BONASIOTL

HaABHICTb KOMM'IOTEPHMX MPOrpam b uacTkoBO 103BONAIOTHL

OOCTYN 40 OHNaWH nnathopMn Ang peani- B He nossonaioTs

3aUiT AMCTaHLINHOroO HaBYaHHSA

3aBpaHHA N2 9
3aB0aHHS 3 PO3ropHYTOK BIONOBIOOH

Ha Baly aymky, Wo noTpibHO 3pobuTu ana NoKpaweHHs SKOCTI NpUpogHMYo-MaTema-
TUYHOT OCBITU?

— Ha piBHI Baworo 3aknaay ocBiTH
3aBpaHHa N2 10
3aBOaHHSI 3 PO3ropHYTOK BIONOBIOOH

Ha Bawy ay™mky, wo noTpibHO 3pobuTn ANs nokpaulleHHs SKOCTi NPUpOoAHUY0-MaTeMa-
TUYHOT OCBITU?

— Ha piBHI [lenapTaMeHTy OCBITH | Haykn Knesa
3aBpaHHa N2 11
3aBOaHHS 3 PO3ropHyTOH BIONOBIOOHD

Ha Baly ayMmky, Wo noTpibHO 3pobuTu s NoKpaweHHs SKOCTI NpupogHMYo-MaTema-
TUYHOI OCBITU?

— Ha piBHI MOH YkpaiHi
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JdopaTtok I TecToBi 3aBpaHHA

3aBpaHHSa TecToBOi po60TM 3 MaTeEMaTUKN MOHITOPMHIOBOr0O AOCNIAXXEHHSA CTaHy Npu-
poaHMYo-MaTeMaTUUHOI o0cBiTU 3006yBauiB 6a30B0oi 0CBiTU M. Kuesa

3aBpaHHA 1

AKOMY Ymcny Moxe AOPIBHIOBATK KiNbKICTb YYaCHMKIB BiAeOKOHMDepPEeHLLiT?

A V160
200
3

B 18

b

r -15
BionoBiob: B.
3aBpaHHA 2

bes 3anuuky po3dacyBanu 51 baHKy 3 coycaMu Ta A)kemamum y nogapyHKoBi Habopu, Ko-
YEH 3 AKMX MicTUTb abo 3 HaHkM 3 coycamm (x HabopiB), abo 4 baHkK 3 gyxkemamu (y Habopis).

A 3y +4x=51

b 3x+4y=51
X y

B § + A =51

M 12xy="51

BionoBiob: b.
3aBpgaHHA 3

bes 3anuuwky po3dacyBanu 51 baHKy 3 coycaMu Ta g)kemamum y nogapyHKoBi Habopu, Ko-
YEH 3 AKMX MicTUTb abo 3 HaHkM 3 coycamun (x HabopiB), abo 4 baHkK 3 gyxkemamu (y Habopis).

Ycboro ckomnnekToBaHo 15 Habopis.

1. BuaHauTe KinbKicTb HabopiB
i3 KeMaMu. e

2. CKiNbKW BIACOTKIB CTAHOBUTb
KiNbKICTb HAbOPIB i3 AXemaMu Bif, yCiel
INbKOCTI HabopiB?

BidnoBiob. 1. 6. 2. 40

3aBpaHHA 4

Y NPSIMOKYTHI OEKapTOBIM CUCTEMI KOOPAMHAT Ha NAOWMHI MO3HAYeHO po3TallyBaHHSA
wkonu (Touka A) i myseto (Touka B). MpamoniHinHa gopora AB npoxoauTb besnocepeaHbo
6iNg WKoNM Ta My3seto, NpAMoniHinHa gopora AC npoxoanTb Bing WKoNW i napanenbHa oci X
(ONB. PUCYHOK).

YKaXiTb KOOPAVHATY LWKOMN.
A (3:2) ¥

fa
B (2;-3)
B (2; 3) /,.v’ |

r (_3; 2) o X

BionoBid.b: T.
3aBpaHHA 5

Y MpSIMOKYTHIV AEKAPTOBIN CUCTEMI KOOPAMHAT Ha MAOLWMHI NMO3HAYEHO PO3TallyBaHHS
wronu (touka A) i Myseto (Touka B). MpamoniHinHa gopora AB npoxoauTb 6e3nocepenHbo
6ing WKonM Ta Myseto, NpaAMoniHinHa gopora AC npoxoanTb Bing WKoNW i napanenbHa oci X

(OMB. PUCYHOK).
%

BusHauTe koopamHaTty Bektopa AB

A (~4:-3) ;

P
b (4; 3)
B (3: 4) S '

r (_3;_4) o 1 X

BionoBiob. b.
3aBaaHHA 6

Y NpAMOKYTHIN OeKapTOBI CUCTEMI KOOPAMHAT HA MOLWMHI NO3HAYeHO po3TallyBaHHS
wkonu (Touka A) i myseto (Touka B). MpamoniHinHa gopora AB npoxoauTb besnocepeaHbo
6ing WKoNM Ta My3seto, NpaAMoniHinHa gopora AC npoxoamTb Bing WKoNW i napanenbHa oci X

(ONB. PUCYHOK).
P
LIKONW [0 MY3€l0.
| { i
BionoBiob: 5. |

ObuuncniTb BigcTaHb Bif,
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3aBpaHHa 7

Y NPSIMOKYTHI OeKapTOBIM CUCTEMI KOOPAMHAT Ha NAOWMHI NO3HAYEeHO po3TallyBaHHSA
wkonu (Touka A) i myseto (Touka B). MpamoniHinHa gopora AB npoxoauTb besnocepeaHbo
6iNg WKoNM Ta My3seto, NpAMoniHinHa gopora AC npoxoanTb Bing WKoNW i napanenbHa oci X
(ONB. PUCYHOK).

Bu3HauTe KOCMHYC KyTa ¥ /
;

a Mixk gpoporamu AB i AC.

Bionogios: 0,8. L

|:|| I X
3aBpaHHA 8

TypuCTX CNNaBnstoTbCa 3a Teuietd piukyM Tuca Ha HaayBHMX 4YoBHax 0e3 ABUIYHIB,
BMKOPWUCTOBYIOUM Becna nvle ONS YHUKHEeHHsA nepewkod. LOoBXWHA MaplpyTy crniaBy
CTaHOBUTb 6 KM. LLIBMAKICTb Teuil Tucr B3AOBX YCbOro MapuwpyTy — 1,5 km/rog.

1. CKiNbKKW roonH BUTPATATb TYPUCTK
Ha cnnas piuKo?

2. MOTOPHM YOBEH BUTPAYa€E Ha MOAONAHHS
LibOro MapLIpyTy 3a Tedieto piukuM Ha 3,5 rogmHm
MEHLLE, HiXK TypucTu. BusHauTe BnacHy
WBMAKICTb (y KM/rof) LbOro YoBHa.

BidnoBiob: 1. 4. 2.10,5.

3aBpaHHAa 9

[pibHogncnepcHU nNua y MNOBITPI € WMOro rofioBHMM 3abpyaHtoBadeM. Ha pUCYHKY
BigobparKeHo 3MiHy KiNlbKOCTI Lboro nuay (y MKkr/m?®) y neBHOMy panoHi MicTa NpoTarom aobwu.
YCcTaHOBITb BiAMOBIOHICTb MiXK 3anuTaHHAM (1-4) Ta Bignosigat Ha Heoro (A=[).

3anuTaHHA
1. Aky KinbkicTb (Mkr/m3) opibHogmcnepcHoro nuny 3adikcoBaHo o 8.007
2. O KoTpint roanHi apibHoancnepcHoro nuny byno HanmeHwe?

3. MpoTarom CKiNbKOX FOAMH CHOCTepirann 3poCTaHHsA KiNbKOCTI ApibHOAMCNEPCHOro
nuny?

4. MNpoTarom CKiIbKOX roAMH KiNbKIiCTb ApPIOHOAMCNEPCHOro nuay nepeBulLyBana
O0NYCTUMNIM cepeaHbogob0BMIA PIBEHD, LLO CTAHOBUTb 25MKr/M37?

BionoBiOb HO 3QNUTAHHSA

A S i . e BB RESE SIS RREST SRS SAPIE RTE [ Lo
2w L INNENEEEENS NN NS

B 6 ;H' L] | [ "-q“"""\-ﬂ-..q_* |[
i AN NN RN N RN -4 NN k. N A
[ [ . : )

r15 . 1] . |
e !

o 20 of 2 4 6 F M Oi2 04 06 I8 20 33 34

s, roqumne

BionoBiob. 1T, 2A, 3B, 4b.
3aBpaHHsa 10

Ha pucyHKy 306paxeHo nnaH BiKOHHOI pamu. ABCD — npsiMOKYTHMK, ctopoHa BC €
niameTtpom niBkona BKC 3 ueHTpom B Touui O. Bigpiskn LM i NP ginate npamokyTHMK ABCD
Ha Tpwu piBHI YacTuHK, AL=1m, AB:AD=2:3. YCTaHOBITb BiANOBIAHICTb MiX BennumnHoto (1-4) i
iT3HavYeHHam (A-0).

BenununHa K_
1. JoBxuHa Bigpiska OK \

, \
2. [osxuHa Bigpiska AB B M L ! cl,

3. BucoTa h BikHa

4. HabnwxkeHa poxunHa ayrm BKC (yBaxkanTe, wom=3)

A ! -I-II- W o
3HaYeHHS BeNIMYNHU .
A 45mMm B 35m™m O 15m

B 4m r 2m Bionosiob. 111, 2T, 3B, 4A.

3aBOaHHA TecToBOI po60TK 3 hi3UKM MOHITOPUHIOBOrO AOCHNIAXKEHHS CTaHY NPUpPOL-
HMYO-MaTeMATUUHOI OCBITU 3a06yBaviB 6a30B0i 0CBiTU M. Kuesa

1. fka 3 HaBeOeHMX YaCTUHOK 3bepirae XiMiuHi BNacTUBOCTI peYOBUHU?

A b B r

Monekyna aapo NPOTOH HEeMTPOH

BidnoBiob: A
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2. [1oBXXMHa MOPCbKOT XBUNi CTAHOBUTL 2,4 M. 3a pUCYHKOM BM3HAYTE BIACTaHb MiX Yain-
KaMu.

A b B r

2,4 ™M 3,6 M 4.8M 7,2 M

)

BionoBiob: b.

3. BusHauTe nepion KoNMBaHb Yankiy Ha XBUNAX, AKLWO 3a 1,5 XB uen nTax nigHIMaeTbCs
Ha rpebiHb 30 pasi..

BignoBigb 3anuuwiTb y cekyHaax (c).

BionoBiob: 3

4. PosrnaHbte doTorpadii 1-4: cnoyaTtky (poTo 1) y NOPOXKHKO Basdy Hacunanu Kymb-
KV 3 TIAPOresnto — matepiany, Wo 34aTeH NOrAnHaTK 1 yTPUMyBaTKU BEVKY KINbKICTb BOOM.
MoTiM MK UMMK KynbKaMn NoMicTUAM irpawky (poTo 2). Micns uboro Hanunau y Basy Boay
(oTo 3). YoMy, Konm Ba3y 3aNOBHUIM BOAOHD, KYNbKN «3HUKAW» I irpallKy cTano gobpe B1a-
Ho (hoTo 4)?

e '| 1 r 1 1
LE R

";v:.'" | ik

. :ﬂ

. :.;—: N T |
®doTo 1 ®doTo 2 doTo 3 doTo 4

A KynbKW 3 TigpOrento pO3YMHUANCS B BOAI, M irpallky cTano gobpe BMAHO
B nokasHMK 3a10MNeHHSA BOAM BinblINM 32 MOKA3HUK 3aIOMIEHHS FAPOresnto
B onTuyHa ryctrvHa BoOAM MeHLWa 3a ONTUYHY FYCTUHY KYNbOK 3 Figporento

I yBOAM I KYNbOK 3 MAPOresto NpaKTUYHO OJHAKOBI MOKA3HMKM 3a/I0MIEHHS

BionoBiob: I

5. YKaxiTb peakKuito a-po3nagy.
A ‘oo Rd—?22Rn + He

g :H—3He+%e

B Th-Se +iPa

[ 2H-2H+3He+1!n BionoBiob: A

6. YCTaHOBITb BIOMNOBIAHICTb MK NPUKIAAOM BUKOPUCTAHHA eNeKTPOMarHiTHOro
BUNpOMiHoBaHHSA (1-4) i noro Bugom (A-[).

1 ™MobinbHMIM 3B ' 930K A iH(DpavepBOHE BUMPOMIHIOBAHHS

2 npunag HiYHoro baveHHs B panioxsuni

3 pgesiHgekLis noBiTps , .
a (exu P B ynbTpadioneToBe BUNPOMIHIOBAHHSA

4 csiTnoop

Bionosids: 1B, 2A, 3B, 411

I peHTreHiBCbKI NPOMEHI
L Buanme cBiTNO

7. YBignoBigHiTh isnuHe asuile (1-4), NpoiNtCTPOBaHE Ha PUCYHKY, 3 MOro HasBO

(A=1).

I MexaHiyHe

A cBiTnose

b 3BykoBe O Tennose

B enekTpoMarHitHe Bionosiob: 111, 2A, 3B, 4B.

8. MpoBiOHMK OOBXMHOK 60 CM PO3MILLEHO B MarHiTHOMY Nofi Tak, K WM W W
3006paXKeHo Ha PUCYHKY (MO3HAYEHHS: XPeCTUKOM MO3HAYEHNI HanpsMoK w0 EI % f;,:
«Bi[, BAaC», TOYKOI — «[0 Bac»). 3 AKOI CU/OK [i€ OOHOPIAHE MarHiTHe Le)

. . . . s oA S
none Ha uewn nNpoBiaHMK? IHAyKLUig MarHiTHoro nons (B ) =50 MTn, cuna
AA & A

CTPyMy B NPOBIAHMKY OopiBHIOE I = 8 A.
BignoBiab 3anunwWiTb y HbtOTOHaXx (H).

BidnoBidb: 0
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9. Haqakin BiOCTaHI Bif Bac eniueHTp rpo3u, aKLLO BU MOYYIM FYPKIT rpoMy Yepes 3 ¢ nicng
TOro, Ak nobaunnm bnmckaBky? YBaxkanTe, WO WBWAKICTb 3BYKY B MOBITPi cCTaHOBMTL 340 M/c.

Bignogigb 3anuuwitb y MeTpax (M).
BionoBiob: 1020

10. [do aBapii B peakTtopi 4eTrBepToro 6noky YopHobunbcbkoi AEC MicTuBCS ypaH
mMacoro 6nm3bko 200 Tuc. Kr. CKinbKK nepioaiB niBpo3nagy NOBMHHO MPOWTU, WOOKM Maca
pPafioakTUBHMUX aTOMIB Y peaKTopi 3MeHLWwmnaca Ao 25 T1c. Kr?

BionoBiob: 3

3aBOaHHSA TecToBOi Ppo60TH 3 XiMii MOHITOPMHIOBOro [OCNIAXEHHS CTaHy NPUPOOHUYO-
MaTeMaTU4Hoi ocBiTK 30,06yBaviB 6a30B0oi 0CBiTU M. Kuesa

3aBpaHHAa 1

XIMIYHI 9BMLLLA MO3HAYEHO Lndpamu:

1 NOXXOBTIHHS NUCTA BOCEHM A 124
2 yTBOPEHHSA IpXi b 3,56
3 nnaBneHHs atoMiHIl0 B 1,2,6
4 ropiHHA nanepy r 3,4,5
5 KuNiHHA BOAM

6 noapibHeHHA ckNa BionoBiob: A
3aBaaHHA 2

Tpwn 0QHaAKOBI F'YMOBI KY/IbKW HANOBHWUAW PI3HUMK ra3amu: I — reniem, IT — BogHem, II1 —
BYINEKMUCANM ra3oM. AKi 3 KyIbOK 34iMMaTUMYTbCsA B MOBITPI?

A nnwel
b nnwe Il
B Itall
I IItalll BidnoBiob: B
3aBpaHHAa 3
: : HaBarnnoMicTuam osi CKNAHKW. Y nepuin
i ’ CKNSHLLI ByB oLeT (PO34MH OLITOBOI KMCNOTH),
1 - y Apyrin — xap4yoBa cofga (pucyHok 1). MNMoTim
00 BMICTY MNepuwoil CKASHKW Oofanv BMICT
E:] OPYrol | NOPOXHI CKIISHKY 3HOBY NMOCTaBUIN
Ha Tepe3n (pucyHok 2). MNoKasHWK Ha LWKani

TepesiB
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A He 3MIHUTbCA

B 3MeHwyBaTUMETbCA

B 36inbwyBatMmeTbes

I cnouvatky 36inblWyBaTUMETHCS, NOTIM 3MEHLYBAaTUMETbLCA

BionoBiob: b.

3aBpaHHA 4

BnacTrBOCTI pevyoBMH 3anexaTb Bif, IXHbOI bygoBu. HaTpin
xnopua (KyXoHHa Ciflb) — KpucTaniyHa pedvoBMHa, fKa Mae
BWUCOKY Temnepartypy nnasneHHa. Po3uuH | po3nnas uiei coni
NPOBOAATb €NEeKTPUYHMIA CTPYM. TaKi BNaCTMBOCTI PEYOBMHMN

3yYMOBJEHI:
A VIOHHMM 3B’A3KOM | MOSIEKYSIPHOIO BYA0BOID

B KOoBaneHTHWM HENONSPHNM 3B’A3KOM | NOHHO ByO0BOD

B 110HHWMM 3B’A3KOM | MOHHO Byg0BOKO

[ KOBaNeHTHMM MONAPHUM 3B’A3KOM | MONTEKYSPHOI0 ByA0BOO
BidnoBiob: B

3aBpaHHAa 5

YBIAMNOBIAHITE CyMiLL 11 Ha3BI.

Mpuknapg cymiwi: HasBa cyMiwi:

1. TymaH A KONOIgHWI PO3YMH
2. MOJOKO B iCTUHHWI PO3YMH
3. ppyKTOBE XKene B aeposonb

4. nemsa I emynbcis
Bidnogidb: 1B, 2T, 3A, 41 O, TBeppa niHa
3aBpaHHAa 6 =1

MpoaHanisymTe KpWBI PO3UYMHHOCTI AEAKUX . |
conen y Boai. [IONOBHITb KOXHE pedeHHs 1-4 ;
ogHieto 3 bykB (A-[) Tak, wob yTBOpPMUNOCH
nNpaBubHE TBEPOXKEHHS.
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1. PO3UYMHHICTb ... 31 36iNbLUEHHAM TEMNEpPaTYpPU 3MEHLLYETbCS. A K,CO,

2.3a Temnepatypu 20 oC Hamnbinblia PO3YMHHICTD ... . B KNO,

3.3aTemnepatypu 60 oC pO3YMHHICTb ... Taka cama, gk NaCl. B CuSO,

4.3a Temnepatypu 40 oC ... macoto 70 r yTBOPHOE HACUYEHMIN PO3YMH I AgNO,
y 100 r Boaw. 01,50,

Bionosiob: 111, 2T, 3B, 4b
3aBpaHHa 7

OpHieto 3 ranysen 3actocyBaHHa MigHoro Kynopocy (CuS0O,<5H,0) € pocanHHMLTBO. Woro
BUKOPUCTOBYHOTb AK (PYHriLMA, — 3acib ANnga 3HULEHHS rpnbiB Ta ixHiX cnop. PO34nHOM MigHOro
Kynopocy 0bnpucKyroTb QPYyKTOBI AepeBa, arigHi Kyl ana 6opoTbbu 3 xBopobamu.

[ns npuroTyBaHHS po34mMHy MigHUM Kynopoc Macoto 100 r po3unHaAoTh y Boai ob’emom
10 n (ryctunHa Boau 1 Kr/n).

1. O6uumcniTe Macy (Kr) TaKoro po3umHy.

Bionogiob: 10,1.

2. ObuncniTh KiNbKiCTb peyoBMHU (MOSb) MiOHOrO
Kyrnopocy.

BionoBiob: 0,4.

3. Obuncnitb macy (r) kynpym(II) cynbdaty.

BionoBiob: 64.
4. ObumcniTe MacoBy 4acTKy (%) kynpyM(II) cynbdaty B po3unHi. BianoBigob yKaxiTb 3
TOYHICTHO 00 AECATUX.

BionoBiob: 0,6.

3aBaaHHA 8
MponaH-byTaHoBY cyMil AobyBatoTb i3 HadTh W A T
BMKOPMCTOBYIOTb K NasibHe.
TulE 0= v L5 40% S

Ha pucyHKy HaBegeHo ob’eMHi YacTKM nponaHy W
ByTaHy B IX CyMillax 3a1exHO Big, MOpM POKY.

=
w"‘ —

1. Y cKinbkK pasiB ob'emMHa 4acTKa nponaHy
binbwa 3a 06’eMHy YyacTky byTaHy B3WMKY 3a yMOBU
MaKCKManbHOro BMICTY NponaHy B CyMmiLwli?

BidnoBiob: 9.
Y3970 nponaH-byTtaHoBy cyMiw o6’emom 100 M3 3 06’eMHOKO YacTKoK nNponaHy 80 %.

2. 0buncnite 06’eM KMCHIO (M3), AKMIA BUTPATUTBCS Ha 3rOPSHHSA NMPOMaHy.

Bionogiob: 400.

3. 06umcniTe 06’eM KUCHIO (M3), AKUN BUTPATUTHLCS Ha 3rOPAHHSA ByTaHy.
Bipnosigb: 130.

4. O6uncnitb 06’eM nosiTpsa (M3), NOTPIOHNIM ONA cnantoBaHHA L€l CyMilli. YBaXkanTe, Lo
0b’eMHa YacTKa KMCHI B NOBITPi cTaHoBUTb 20 %.

BionoBiodb: 2650.

3aBpaHHA TecToBOi poboTn 3 6ionorii MOHITOPMHIOBOro AOCHIOXKEHHS CTaHy
NpUPOAHMYO-MaTEMATUUHOI OCBITU 3000yBauiB 6a30B0i 0CBiTU M. Knesa

3aBAaHHS nNosa KfacTtepom
1. MonekynapHa Maca OncuHy

Binok CITKIBKM OKa OMNCUH Ma€e MONEKYNApHY
mMacy 38 564 a.o.M. 3HauaiTb MOMEKYISpPHY
Macy peTuHanto, Wo BXOAMTb A0 MOro CKiagy,
AKLLO BiOOMO, WO NoNinenTUAHUM naHutor binka
Cknapaetbca 3 348 aMiHOKUCAOTHUX 3aULWKIB
(BpaxoBYEMO, WO cepegHs MOneKynspHa maca
oaHOro 3anuuky gopisHtoe 110 a.o.M.).

BionoBiodb: 284 a.0.M.
2. PiBeHb rnoKosu

HupkoBuin nopir (piBeHb MOKO3M, 3@ SKOrO LyKOp NoYnmHae BnuBogmTmcs 3 ceveto) — 10
MMOb/N. CKiNbKN YalMHUX NOXOK TMOKO3M MICTUTbCA B KPOBI NMtoanHM (Npuinmemo ob’eM
KpoBi3a 5,5 n) 3a Takoro ctaHy? ([laM’aTaeMo, W0 YaHa NoXKa BMiLLYE NPUBAN3HO 5 T LyKpY,
a MonapHa mMaca rnoko3u — 180 r/moneb).

BionoBiob: 2.

3. BMicT cknapoBux

bopuy,

bopu, OQiuIMHO  3apeecTpoBaHO B
YKpaiHi 9K HauioHanbHy cTpasy. bopul — ue
BaXK/IMBa YaCTMHA yKPAIHCbKOI IEHTUYHOCTI.
CTtaHpapTM30BaHWin peuent boplly, SKWK
BUKOPWCTOBYETbCS AN PO3PaxyHKy Tak
3BaHoro «IHgekcy 6oputy», Takui: 500 r
bypsika, 300 r cBuHMHK, 500 r kapTonni,
200 r mopkBu, 300 r kanycTtu, 200 r unbyni,
90 r TomatHoi macTtn, 30 I COHALWHMKOBOI

onii, 200 r cMeTaHu.
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Y Tabnuui HaBeaeHo peanbHi BEIMUMHU EHEPreTUYHOT LLIHHOCTI Ta BMICTY OCHOBHMX KOM-
noHeHTiB Ki B 100 r 6opuly. Ha giarpaMi mokasaHo i X NOKa3HWKK Y Big,COTKaX Big, peKo-
MeHp0BaHoro gobosoro cnoxueanHa (PIOC) nopocnoi noamHu y nepepaxyHKy Ha oaHy Ta-
pinky (300 r). (MamM’aTaemo, Lo 3a NOBHOro postienneHHs 1 r 6inkiB BUBINbHAETbCA 17,2 kI
eHeprii, 1 rxupis — 38,9 k[, 1 r Byrnesoais — 17,6 k).

Kanofg::ic-rb’ Binku, r Xupwu, r Byrnesogu, r Bgﬁg:ﬁ:’i -
BmicT (Ha 100 T 205 11 22 6,5 0,8
NPOAYKTY)
% Bin, POC
16
14
12
10
8
6
4
2
0
KanopinHictb Binkn HKupwn Byrnesoau Xapuosi

BOJIOKHa

MocnyroByt4mMchb AaHMMK, HaBeaeHMI B Tabnuui Ta aiarpaMi po3paxynTe, CKiNbKK rpa-
MIB Xap40BMX BONIOKOH BXOAMUTb A0 PEKOMEHA0BAHOr0o A0B0BOIro CNOXMBAHHSA AOPOCAOI /0=
OVHW. (3BEPHITb yBary, Wwo Tabnuus i giarpama nobyaoBaHi A5 Pi3HOT KiNbKOCTI NPOAYKTY.)

Mo3HauTe Tak abo Hi ONA KOXXHOIMo 3 HaBeeHNX TBePOXKEHb.

1. EHepreTuyHa UiHHICTb BoplLy 3yMOB/IeHa NepeBaXKHO KMpaMmu.

2. OcHOBHMM mxxepenom binkis y boplii € Msaco.

3. CniBBigHoLEHHS BiNKiB, XUpIB | ByrneBoniB y boplii BianoBigae
pPEKOMeHALISM 3 PaLiOHANIbHOIO XapyyBaHH4.

4. [1Bi Tapinku 6opLLy 3aL0BONBHATL 1060BY NOTpeby B Xapy40OBUX BOTOKHAX.

5. MpnbnunsHo NONOBUHY KaNoPIMHOCTI BopLLy 3yMOB/IOKTh BYyrneBoau.

4. PAOC xap4oBUX BONTOKOH

MocnyroBy4YnCb AaHNUMK, HaBeAeHUMK B TabnuLi Ta giarpami, po3paxymTe, CKiNbKu rpa-
MiB Xap40oBKX BOTOKOH BXOAMWTb A0 PEKOMEHAOBAHOO 4O060BOr0 CNOXMBAHHA AOPOCOI to-
OWHK. (3BEpHITb yBary, Wo Tabnuuto i giarpamy nobynoBaHo 419 Pi3HOT KiNbKOCTI MPOAYKTY).

BionoBiob: 20 .
5. BiTamiHun y 60opuLui

Ha cBiTnnHi BUOHO, WO Kpani X1py Ha NoBepxHi bopLly MakTb SCKPaBO-NOMapaHyeBni

KOnIp.

BKaXiTb Ha3BY PeYOBNHM, AKa 3yMOBIIHOE
Take ixHe 3abapBneHHs.

A. KapoTtuH (npoBiTaMiH A)
B. TiamiH (BiTamin B))
B. Kobanamin (siTamin B, )

I. AckopbiHoBa kucnoTa (BiTaMiH C)

BionoBiob: A.

6. PocnuHHi cknaposi (yBignoBigHEHHS)

OcHoBy boply cknagatTb 0BOYI. BKaxiTb, AKi OpraHu pisHMX KBITKOBUX POC/IMH KNaayTb
y bopu.

1. bypsak A. laroHu
2. Kaprtonng B. JIncTku
3. KanycTta B. KopeHi
4. Tomatu I. KBiTkK
I Mnoom

Bidnogidb: 1B, 2A, 36, 4T.
7. POCNWUHKU B KYNbTYpi

P0o3AMBITbCSA KapTy NMOXOOXKEHHS KYbTYPHUX POCNH.

YKaxiTb iHrpegieHT, akoro HE bynoy
TpaanuinHoMy Kosaubkomy bopliiy XVII-
XVIII cT.

A. Bypsaku

b. Kanycrta
B. KBacons
I. Kaptonns

BionoBiob: T.
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8. M’aco TBapuH

«fAK M’'Aco B BOPLLI MOXYTb BUKOPUCTOBYBATUCS CBMHMHA, AT0BMYNHA, bapaHMHA, KOHWUHA,
WMHKA, KYpPATUHA, Kayvka, rycaTuHa, bynbloH i3 KicTok (be3 m’'aca), buuadi XxBOCTH, NOTPYXM
(niBep). Takox nogekyam y bopu goaatoTb puby: Kapacis, B'HOHIB, KiflbKy, 0ceneau,i Touio».

BKaxiTb cMCcTEMATMYHI Fpynu TBapUH, M'ACO SKMX A0AAK0Tb Y Bopli.

A. AnoBurunHa 1. Mtaxu, N'ycenomibHi
B. CBMHMHA 2. MTaxn, KyponoaibHi
B. KypstnHa 3. CcaBuyj, [TapHOKOMUTHI, HEXYIMHI
I. M’'aco kaukm 4. CcaBuj, [TapHOKONUTHI, XYWnHI

5. CcaBui, HenmapHOKOMUTHI

BionoBiob: A4, B3, B2, I'1.

9. Kauku

BkaxiTb, 4O AKOI Fpyny TBAPWH 3@ TUMOM XMBEHHSA HANEXUTb CBIMCbKa Kayka.
A. ®inbTpaTopu

B. PocnuHoigHi TBapmHM

B. BceigHi TBapuHM

. AKTUBHI XMXKaKK

BionoBiob: A.

10. PisHOBMAM 60pLyy Ta BEraHu

BeraHcTBO — Cnocib »uTT4, Wo nepegbadvae NnoBHyY BIAMOBY Bif, MPOAYKTIB eKcnnyaTaLii

TBapuWH. BeraHn — npubiYHMKM BEraHCTBa — CMOXMBAtOTb NIMLIE POCAMHHY 1KY 1M MOBHICTHO
BIAMOBNAOTLCSA Bifl YCiX NPOAYKTIB TBAPUHHOIO MNOXO4XXeHHS (3oKpeMa aelb, Mefly, MONoKa,
YXenaTuHy TOLLO).

BkaxiTb, AK1I 3 BMAIB OOpLLY NiAXOANTb BEraHam:

A. TaraHpo3bKni — «pyauin» bopuy i3 ToMaTiB | bruyavmx XBOCTiB

B. 3eneHuin — 3 MONOAOro WaBMo Ta KapTonii, 3 rpubamu, 6es cana i M'dca, 3 0Nieto

B. nicHui i3 puboto abo nicHmin bopuy, Ha pUBHIK oL

I. i3CcMpoBaTKM —3BapPEHNI i3 CMPOBATKM 3 KPYNOt0, 3anpaBieHnin CMeTaHo i3 60poLHOM

BionoBiob: b

3aBoaHHA TecToBOi poboTm 3 reorpadii MOHITOPUHIOBOrO [OOCHIOXKEHHS CTaHy
NpPUPOAHMYO-MaTEMATUUHOI OCBiTM 3000yBauiB 6a30Boi 0CBiTU M. Knesa

Bnok 1.

» 1. Ha  KapToCcxeMi  BWAINEHO  akBaTopito
b f KuniBCbKOrO BO4OCXOBMLLA. AKoto byKBO
B/ no3Ha4YeHo po3TallyBaHHA M. Kneea?
&
) J BidnoBiob: T.
r

2. Y K1EBI COHAYHO, OQHAK AOLWKYASOTb TMNHEBa CneKa 1 3aAyLWnyBMiA CMOT, LLLO BXE KislbKa
[HIB NOCMINb OropTaEe MiCTo. 3a AKOro MPOrHo3y Noroam AoLiNbHO B cyboTy noixatn 3 Kneea Ha
LABOOEHHY EKCKYPCito B XKUTOMUPCbKY 061acTb, W06 YHUKHYTU MOCUNEHHS LWKIAIMBOrO BAMBY
cmory?

A «noroay B MICTi BU3HAYATUME LUMKIOH 3 ATNAHTUKW...»

B «aHTUUMKNOH 3aTPUMAETLCSA B CTONNLL Ha Kinbka aib...»

B «HanpuKiHLi TUXHS Haa MICTOM Nponae XonogHUM (GPoHT...»
I «OUiKYETbCS 3HMXEHHS aTMOC(EpPHOro TUCKY, rpo3a ...»

BionoBiob: b.

3. 30Ha BIgMNOYMHKY B OAHOMY 3 paroHiB Knea obnawToBaHa Ha CXuiax MMHUCTUX
naropbis. Micna cMNbHUX TPUBANIMX 311MB HEODXIAHO CNPOrHO3yBaTW HACIAKM CTUXIMHOMO Nxa

Ta NoiHopMyBaTW NOAEN NPO PiIBEHb 3arpo3n 1 Miclie
A pO3BUTKY KapcCTy B yTBOpEeHHS 3cyBy

b npocigaHHa rpyHTy I nornnbneHHsa banku

BionoBiob: B.

4. AKBNAMBATMMYTb HA PUHKN HEPYXOMOCTI B perioHax YKpaiHW NporHO3un NpULLBUALLEHHS
TaHEHHS TbOAOBMKIB YHACAIAOK rnobanbHOro NOTENNIHHA?

A 3MEHLWNTbCSA MNOMNUT Ha XXUTNO0 Ha MOPCbKOMY y3bepexki OaeLHmn, XepCOHLLMHN
B 36inbWKMTbCA NONUT Ha 3eMebHI AINSHKKM Ha OCTpoBax y AensTtax [yHato i [Hinpa

B 3HM3ATbCA LiHW Ha XWTAO B MiBHIYHO-3axigHMX 0bnacTax | 3pocTyTb — Y MNiBAEHHO-
CXIAHMX

I 3pocTe BapTiCTb 3eMefNb CiIbCbKOrOCMNOAAPCbKOro MPU3HAYEHHS B CTEMOBIN 30HI,
3HU3UTbCA — Yy JTICOCTEMNOBIN

BionoBiob: A.
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Bnok 2.

5. [106epiTb 40 KOXHOI XapaKTepUCTUKM HaceneHHs B KUIBCbKin arnomMepaLii BianoBigHmn
HanpPsiM IHBECTULIMHOT NONITUKMK Bi3Hecy.

1 3MEeHLIEHHSA HapOOXKYBAHOCTI A bOyaiBHMUTBO XKUTNa

2 fomaTHe canbao MirpaLiil B p03BUTOK NPMMICLKOrO TPAHCMOPTY

o B pO3BMTOK HayKOMICTKMX BUPOOHMLTB
3 npuwBMaeHHsa cybypbaHisauii

I OymiBHMLTBO HOBMX NPUBATHMX

4 3aTyxaHHS «BIANNVBY MI3KIB» HaBYasIbHUX 3aKNaniB

L onTuMisauia BUTpaT Ha po3bynosy

Bidnosiob: 111, 2A, 3B, 4B. 3aKnafiB AOLWKINbHOMO BUXOBAHHS

6. daxiBuj CTONMYHOrO NigNpUeMCTBa «KUIBMANH» CTBEPOXYOTb: «Mu Menemo pgns Bac
HanKpale 3epHo, ke MOXHa 3HanTu B YKpaiHil» OgHak, reorpadis noctavaHHsa NweHKnLI
M’KMX COPTIB ICTOTHO 3MiHIOETbCSA. MpoaHanisynTe BigobpaxkeHy Ha KapTocxeMi iHopMaLlito
000 3MiHK (Y %) cepeaHboi BPOXKaMHOCTI NileHuLi B obnactax YkpaiHuy 2020 p. NOpiBHSAHO 3
nonepeaHimMnepioaoM. [1obepiTb NPONOHOBAaHI 3MiHM LLLOA0 YMOB KOHTPaKTY (06cary noctayaHHs
3epHa, LiHM Ta iX 06rpyHTYyBaHHA) NigNpUeEMCTBa «KUIBMAMH» 3 KOXHUM BMPODOHMKOM 3epHa B
perioHax (nitepu A=I1 Ha KapTi).

B
+19 430 +29
+43 +29
+15
A
¥4 41l 449 g 12 . 26 e
+27 +18 2
+2 7 -17 -34 38
b
02! -39
-16

1 306inblUEeHHS TPMBANOCTI 3aCyX = 3MEHLEHHS BPOXaNHOCTI | AKOCTI
NweHWLi = 3MeHLeHHs obcary noctaBok Ha 40 %

2 36inbleHHs BUTPAT Ha yaobptoBaHHSA | BanHYBaHHA FPyHTIB = 36iNblIEHHS
BPOXanHOCTI = 3binblweHHsA obcary Ha 25 %, uiHn — Ha 10 %

3 ynpoBamXXeHHs CIBO3MiHM Ha Cip1X NiCOBUX FPYHTax — iCTOTHe 30inblUeHHs
BPOXaMHOCTI — 30iNblIeHHsA 06Cary Ha TPeTUHY

4 BOOHa epo3ia CXMAIB, 3MEHLLEHHS NOLLI NOCIBIB  — HE3HauyHe
30iNblEeHHSA BPOXKaNHOCTI = 3MeHLWeHHs obcary Ha 5%

Bionoiob: 15, 2B, 3A, 4.

3aBpaHHsa N2 7-10.

MinnpreMelb NNaHye B3ATW B OPEHOY HEBUKOPUCTOBYBAHI byaiBNi rOCMNOAApPChbKOro ABOPY
6ing nepexpecTs AopIr. 3a pparmeHToM TonorpadivyHol KapTy BU3HAYTE YMCAOBY iHhopMaLLito
ON9 AOMNOBHEHHSA XapaKTePUCTUKN MiCLUS pO3TalllyBaHHSA LbOro ob’ekTa.

7. Bin rocnogapcbkoro ABopy Ao
cena YCTWH BIAPI3OK AOPOrM Ha KapTi

Mae OOBXMWHY 9 CM, OTXXe Ha MiCL,EeBOCTI
Ls BiacTaHb (y MeTpax) CTaHOBUTb:

Bidnosiodb: 1800.

8. [opora go cena YCTMUHKa OMUHaE
ropb, TOMy BIAXWMNAETLCA Bif, HANPSIMKY
Ha niBAaeHb Ha 8°. OTxe, NOTpPIbHO
pyXaTncs 3a a3anMyTOM:

Macurra® 1:20 000
Cyuhnsel rognuonrast aposeseno wepos §

BionoBiob: 172.

9. byaiBni rocnogapCbKoro ABOPY CTOATb Ha AiNAHUI 3 abcontoTHO BUcoTO 205 M.
[lns nepekavyBaHHA BOAM 3 PiukM NOTPIOHO BpaxyBaTW, WO BiAHOCHa BUcoTa (y MeTpax) Liel
OINSHKW WOAO0 YPIi3y BOAM B PiuLLi CTAHOBUTb:

BionoBiob: 83.

10. Hambnunykye 0o rocnogapcbKoro ABOPY ceno YCTuHKa. Y uboMy ceni npoxusae 612
0Cib, 3 HUX EKOHOMIYHO aKTMBHe HaceneHHsa — 350 ocib. Ak 3anHaTux 310 ocib, To KiNbKIiCTb
6e3pobiTHKX (0cib) cTaHOBUTL

BionoBiob: 40.

3aBOaHHATECTOBOIPO6OTN3iHTErpoBaHOro3aBAaHHA 1 MOHITOPUHIOBOIO O0CNIAXEHHS
CTaHy NPMpPOAHNUY0-MaTeEMATUUHOI OCBITK 3000yBaviB 6a30B0i ocBiTM M. Kuesa

JIiMHONoriyHa kKatactpotha — pigKiCHE NpUpoOHE $SBULLE, 3YMOBMIEHE BUKWOOM
Byrnekucnoro rasy CO2 3 Boaun osepa (NiMHOMOTIA — Lie 03ep03HABCTBO).

Hanbinblia niMHOAOrYHa KatacTpoda Cy4aCHOCTI, BHACNIAOK AKOI 3arkHyno noHag 1
700 ocib, ctanaca 1986 p. Ha 03epi Hioc, ke po3TawosaHe Ha B1coTi 1 089 M Hafg piBHEM
mMops B KaMepyHi. [lepeHacunyeHa ByrnekmMcnmMm raaom soga nigHsnacs 3 rmnbuHm 150-200
MEeTPIB Ha MOBEPXHI0 03epa, 1 Mo4Yanocs BUBINIbHEHHS PO3YMHEHOT BYrNeKMcnoTu (oerasauis).



BuBepeHu ByrneKncnmii ra3 nowmpmrecsa ABomMa NoToKaMum Ha BiAcTaHb 40 25 KM Big 03epa,
3HULLMBLUN BCE XKMBE HA CBOEMY LLINIAXY.

3aBpaHHA 1 (reorpadis)

AKbKN y ABOX YTBOPEHMX NOTOKAX YMICT BYFNEKUCNOro rady byB MeHLIUM, HacAiaky bynun 6
He TaKMMK KaTaCTPOQIYHMMM. 3a AKOI YMOBM BYTIEKUCTTUIA a3, BUBEPIHYTUMN 13 BYJIKAHIYHOIO
KpaTepa, B AKOMy yTBOPMIOCS 03epo, Nowmnpmeca 6 piBHOMIPHO NPUAErNO TEPUTOPIEID B

paaiyci 25 KM Big opkepena Bukuay?
A DIBHMHHOTO penbedy B BiTpsiHOI norogu

B nomipHoro knimaty I po3pigXeHO! POCIMHHOCTI

BionoBiob: A.
3aBpaHHA 2 (reorpadis)

Ha TeKToHIYHI KapTi CBITY TepuTopito KamepyHy 1 Binbliol YacTUHM YKpaiHM NOo3HA4YeHO
AK OINSHKW OaBHIX NAaTdopM, Yy Mexax aKkuMx € po3nomMu. YoMy BYrNEKUCIMM ra3oM, SKnm
BUAINSE MArMa, He HacM4yeHa Bofa B xogHomy 3 20 Trucay o3ep YKpaiHmu?

A HenoCTaTHbO onafiB 418 YyTBOPEHHS MMMOOKMX 03ep
B HeMOXnuMBMIA pyx BOAM Y NPICHMX 03epax
B HeMae 03ep, yTBOpEeHMUX y KpaTepax By/IKaHIB

I He 36bepernucsa penikToBi be3CTIUHI 03epa

BionoBiob: B.
3aBpaHHA 3 (ximiqa)

Byrnekucnui ras, BUKMHYTUIA 3 03epa Hioc, HakonmuymBcs n06an3y 3eMHOT MOBEPXHI TOMY, WO
BiH
A nerwwumn 3a noBITpY B € KMCNOTHUM OKCMAOM | pearye 3 BO40H0

B Baxkuui 3a NoBITPA I pearye i3 cuniuin(IV) oKCUAOOM Y I'PYHTI

BionoBiob: b.

3aBpaHHa 4 (ximiq)

BuasneHo, wo nig 4vac NiMHOMOrMYHOI KatacTpodu 3 Haap o3epa Hioc BMBEPrHyTo
Byrnekucnum ras o6’eMom 6nm3bko 1,2 kM3 (H. y.). ObumncniTe Macy (T) UbOro rasy i BKaxiTb
HaMbAMXKYY 40 TOYHOI BiANOBIAb i3-MOMIX HaBEOEHWX.

Ina posigkn: 1 kM3 =10%n, 1 7=10°T.

A 2400000 B 1200000

B 0,0024 I 1200000000

BidnoBiob: A.
3aBpaHHa 5 (6ionoris)

MpounTamTe TeKCT: «JTIMHOMOrYHa KaTacTpoda 3yMoBmMna NoTpanIsHHA BYrNeKMCAoro
rasy CO2 B KpoB TOMY, L0 ra3oobmiH BigbyBaeTbcs BHacnigok (1) i nos’asaHui 3 (2)
napuianbHKUM TUCKOM (3)». 3aMicTb UM@p Y TEKCTI NOTPIOHO BAKCATK CNOBa, HABEAEHI B
PSAKY. YKXKITb NpaBWUIbHWI BapiaHT BIANOBIAI.

A 1-aKTMBHOro TpaHcnopTy, 2 — HM3bkKM, 3 — O,
B 1 -akTmBHOro TpaHcnopTy, 2 — BMucoknMm, 3 — CO,
B 1-awndysii, 2 — Husbkum, 3 -0,

I 1-andysii, 2 — Bucokum, 3 — CO,

BionoBiob: T.

3aBpaHHA 6 (hisnka)
Bio nouatky 2000-x Habupae MonynsapHOCTI TEXHOMOrIS
”I | Ill BNTOB/IOBAHHSA i 30epiraHHsA BYrNeK1CI0ro rasy TeXHOreHHoro
“~ noxomkeHHs (aHrn. Carbon Capture and Storage, CCS,
AMB. PUCYHOK). 3a Heto Lien ra3 3axOpOoHHKTb Y MiA3eMHUX
CXOoBuLLLAx rMnMboko nig 3emnetrn. Mogenato Takoro CxoBuLLa €

. 3an0OBHeHa razoM 3aKkpuTa nocyamHa ctanoro ob’emy. OamH
3 apryMeHTiB NPOTK BMKOpUCTaHHS TexHonoril CCS — Hebe3neka TEXHOreHHOI KatacTpodu,

noaibHOI 4,0 NIMHOMOTIYHOI.

AKMM 13 HaBeAeHMX rpadikiB NpaBWIbHO IKOCTPOBAHO 3aIEXHICTb BHYTPILLIHbOT €Heprii
U Byrnekuncnoro rasy Big remnepatypu T B MNiA3EMHOMY CXOBWLLI?

A b B r
BionoBiob: A.
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3aBOAHHATECTOBOIPO6OTU3IHTErPOBAHOr0 3aBAAHHA 2 MOHITOPUHIOBOr0 J,O0CNIAYXKEHHSA
CTaHy NPUPOAHNYO-MaTEMATUYHOI OCBITU 30006yBauiB 6a30B0i oCcBiTM M. Kneea

CoHue — eamHa 3ipka CoOHAYHOI CUCTEMM — HaMbinbLUe M HAMNOTY XKHiLLEe O)KePeno CBiTNna Ha
3emni. CBITNO Mae cknagHy CTPYKTYpPY, Lie B OOHIN 3i CBOIX YNCIEHHMX POBIT O0BIB BCECBITHBO
BigoMun yueHunn Icaak HbOTOH. 3a OOMNOMOrot CKASHOI NpM3MK BiH Nokasas, wo bine
CBITNO € CKNadeHWM, TOOTO CKNada€ETbCa 3 YCiX KONMbOPIB Becenkn (4epBoHOro, OpaHXeBoro,
YKOBTOr0, 3e/1eH0ro, 61akMTHOro, CUHLOIO Ta (hioNeToBOro KoMbopiB). LiikaBo, Wo Mn baummo
npegMeTn HaBKOO HAC NLLE TOMY, WO CBITNOBI MPOMEHI BinbunBaroTbCs Bid, HEMPO30PKUX TiN
| MOTPanngaTb 40 HAC B 04Yi, came TOMy B KiMHaTI 6e3 KOOHOro axepena CBiTna HEMOX/INBO
HiYoro nobaumTu.

1. Mpuimadi cBiTNa — Le NPUCTPOI, AKI 3MIHIOKTb
CBOI BNaCTMBOCTI Yepes Aito CBiTNa Ta 3a A0NOMOroto
AKUX MOXHa BMSBUTK CBITNIOBE BUMPOMIHIOBAHHS.
Byaob-gKuin NpuitMay CBIT/Ia NePETBOPIOE CBITNIOBY
EeHeprito Ha iHWIi BMAW eHepril. lMpuiMadi ceiTna
OyBalOTh WTYYHMMU | NTPUPOAHUMU. YKaXiTb, o HE €

npuMMadvem cBiTna.
A OYi XMBUX ICTOT B onToBONOKOHHMIN Kabenb

B coHsauHi baTapei

BionoBiob: B.

I cBiThouyTAMBa nniBka (nanip)

2. HewopaBHo y lMpaBuna popoxHboro pyxy (MNAP) 6yno BHeCeHO AOMNOBHEHHS, WO B
NiLIOXOM4iB Ha 04593 Mae ByTW CBITNONOBEPTANbHUI €TEMEHT, KM 3MIHIOE HANPSIMOK CBITNa
thap aBTOMObINA Ha 180° y pe3ynbTaTi NOABIMHOMO BiAbUTTS | pobUTb 0OAT NHOAMHN TaKUM,
o aobpe BuOHO y TeMpsBi. Y baraTbox BMAIB TBApUH ycepeanHi oka, nia CiTKIBKOLO, € Lwap,
KU Ha3MBatOTb TaneTymoM (tapetum lucidum), wo 3aateH BinbmeaTu cBiTno. ObepiTh Napy

TBapWH, 04l 9KMX «BignosigatoTb MN1P»
A KpoTu Ta roni semnexkonu B Apa Ta XxBUNACTI many»xKu

B Kotu Ta miccicincbki aniratopu

I Jloci Ta aHTMNoONM rHy

BidnoBiob: b
KomeHTap:

TaneTyM Aae hoTopeLenTopam
OOHY MOXNMBICTb KPaLLLOro NOrAnMHaHHS
BiAOUTOro npomeHs, o 3abesneuye
3ip B yMOBax HM3bKOT OCBITIEHOCTI.
Cepea HaBedeHMX Nap HIYHMMU € TiNbKK
KOTW 3 aniratopamu, o4di aK1Ux cnpasai

«CBITATLCA» B TEMPSABI.

3. YBiANOBIAHITL NpupoaHe onThyHe asuule (1-4) 3 Moro 0CHOBHOW NpuunHoto (A-[1).

‘1~ - -

1. 3abapBneHHs 2. Mica4Ha gopixka 3. CoHsauHe

4. BnaknTHUM Konip

BECENKU Ha Bofi 3aTEMHEHHA AcHoro Heba

A po3citoBaHHS CBITNa I mornvHaHHA cBiTNa

B BinbuBaHHA cBiTNA O NpaAMOniHINHE NOWNPEHHA CBITNa

B naucnepcia ceiTna Bionosiob: 1B, 2b, 31, 4A.

4. YyTnumBicTb 00 CBITNOBUX XBUNb (BBEOEHHS YnCna)

Y CITKIBLi OKa MICTATbCA 0COBMMBI KOMbOPOUYTAMBI KNITUHN — KONOOYKK. BOHM iICHYIOTb
TPbOX TUMIB, | KOXEH Mae CBIM TUMN MIFMEHTY ONCUHY, YyTAINBMIA OO0 OOHOrO 3 KONMbOPIB —
YEPBOHOrO, CUHLOrO abo 3€N1eHOT0. IXHI OCHOBHI XapaKTePUCTUKM HaBedeHo B Tabnui.

XpoMocoma,
Liana3soH B AKil
Tun Konbo4oK 3a ONCUHOM . Makcumym .
YyTAUBOCTI JIoKanisoBaHo
reHu
L —«npoTaH", «eputponab» 500-700 Hm 564 Hm X
M — «penTaH", «xnoponab» 450-630 HM 534 um X
S — «TpUTaH», «LjiaHonab» 400-500 HM 420 HM 7

BkaxkiTb 3a Tabnuueto, CBITNO 3 AKOK A0BXMHOW (Y HM) MOXe CnpuiMaTucs, TIE un
IHLWO MipOto, BCiMa TpbOMa OMNCUHAMMU.

Bidnogidb: 500.

KoMeHTap: Tpeba 3a Tabnunuer 3HanWTWM TaKy OOBXWUHY XBWAI, WO BXOAUTb Yy Aiana3oH
YyTNMBOCTI BCIX TPbOX oncuHiB. Lie € 500 HM.

Ha kKonbopoBiM pgiarpamMi HaBeOeHO aKTUMBHICTb Pi3HMX TuMiB Konboudok (Bick Y) vy
BiNOBIAb HA OCBIT/IEHHS CBIT/IOM NEBHOIO KONbOPY (3 MEBHOK AOBXMHOW XBUAI Y HM, BiCb X).
[MYHKTUPHO NTIHIED BKA3aHO Yy T/IMBICTb POAOMNCUHY NasvyoK.

Hanpuknag, pogoncuH nannyok (R), xo4a 1 He NOB’A3aH 1M 3 KONbOPOBMM 30pOM, HambinbLL
YyTAMBUI 00 ONAKMTHO-3€MEeHOI YacTUMHW CneKTpa CBiTNa, MOro MakCUMyM YyTAMBOCTI
npunagae Ha 498 HM, a fiana3oH YyTanBoCTI — 482-508 HM.

Mpn oedeKTi CNPUNHATTA KOMbOPIB, 3a BIACYTHOCTI OOAHOrO 3 NIrMEHTIB, NtOANHA 6aunTb
CBIT Yy NEBHMX BiATIHKaX.
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Axralcns, %
100

400 500 620 700
KONp Corma (actooss X, \v)

MpuMipoM, OeNTepPaHONM He PO3PI3HATb
3€/1eHOr0, a 419 Naen i3 NpoTaHoMIe He ic-
HYE YepBOHOr0. € 1 Ti, KOMy 0COBNMBO He Mo-
TanaHwmio, — CBIT HAaBKOI0O MOHOXPOMATIB BU-
HATKOBO YopHO-b6inuK, i X 1 % Big Ntoaen, sKi
MatTb NOPYLUEHE 30POBE CAPUMHATTS.

6. BiocyTHicTb YUepBOHOro NirMeHTy (MHOXXUHHUI BUGIp)

HannowupeHiwow (OpMOK HECNPUNHATTA OAHOIr0 3 KOJbOPIB € MNpoTaHonid, daka

3yCTpivaeTbca y 8 % vonosikiB i 0,5 % XIHOK. Y UMX N0OEeN BHACTIAOK MyTaLii reHy BIACYTHIN

nirMeHT L. BKaxiTb 3a giarpamoto, gk byae cnpuinmaTnca YepBoHE CBIT/IO NAa3epHOT YKasKu

(620 HM) NtOABMK 3 MPOTAHOMIE.

Axralcns, % 20 93 S See
100

400 500 600 700
KONp Cortna (O0ooons xowrn, vv)

7. Konip norotuny (MHOXWHHWUIK BUGIp)

AxTalcns, %
100

U

400 500 600 700
Konp cormna (ootoone o, )

A b
BionoBiob: A.

A fk uepBoHe B fk bine
B Ak 3enenHe ' 9k cuHe

BionoBiob: b.

KomeHTap:

3 giarpamMu BUAHO, LLO CBIT/I0 TAKOro
KONbOPY aKTUBYE TiNbKK 3eneHi konbouku (M).

MporpamicT IxayeHko — po3pobHYK
4yO0BOr0 HOBOrO MPOrpPaMHOro NPOAYKTY,
Mae aenTepaHonito, TobTO B HbOrO He NpaLtoe
«3€eNIEHNN» ONCUH M.

[lonoMOoXiTb MOMy 0bpaTh Takui Konip
NOroTUMNY, SKMUIM 0JHAKOBO CnpuiiMaBcs b aK
NOABMU 3 MOBHOKO/IbOPOBKM 30POM, TaK i 3
OenTepaHonieto.

KomeHTap:

Konip noroTuny Mae oAHaKOBO CTMMyMOBaTK (TOYHILLE, HE CTUMYOBATU) «4EePBOHUN»
| «3eneHunn» oncmHu, 6o caMe «4epBOHUIN» OMNCKH ChpaLboByBaTUME y BINbLIOCTI BUNaAKiB
3aMICTb «3€1EHOro», O M NPU3BOAUTIME 00 XMOHOIr0 CAPUMNHATTA KONbOPIB.

Lle uinkoM peanbHa ictopiga. Ak BigoMo, Mapk Llykepbepr, «baTbKo»
dencbyky, Mae genTepaHonito, ToMmy obpaB As8 CBOro NMpPorpamMHoro
NPOOYKTY TakKui Konip eMbnemMu, AKMin OOHAKOBO CNPUMMAETBCS SK

NOAbMKN 3 NMOBHOKOJTbLOPOBMM 30POM, TaK i3 ueMTepaHoniero.

8. YcnapkyBaHHSA TpuTaHonii (MHOXUHHUI BUGIp)

Ha pogoBofl BKa3aHOo ycnankKyBaHHA TPUTAHONMIT B AEKIIbKOX POAMHAX.

o [ O
T PR IT W=
1@ L ©<j? N

13 14 1

SHd S &THO

5
17 18 21 22 23 24 25

OmO O o

- - Hinxa O ‘ Dwmue-nx
Moamsa 3 - u’”"(‘b Moaunxa
Q3IHAKOK De3 o3HaKn

YMOBHI NOIHAYSHHA

BkaxiTb, K yCNaAKOBYETHCA LSt aHOMasis KOSTbOPOBOIro CAPUNHATTS.
A fK peuecurBHa, 34eneHa 3i CTaTTio

b ¢k gomiHaHTHa, 34enneHa 3i cTaTTio

B fk ayTocoMHa, peLecmBHa

I Ak ayTocomMHa, AOMIHAHTHa

BionoBiosb: B.

KomeHTap:

KinbKiCcTb YONOBIKIB Ta YIHOK, WO MakTb aHOManito, NpnbAnN3HO 04HAKOBA, WO BKA3ye Ha
ayTOCOMHMI XxapakTep ycnagkyBaHHa. KpiMm Toro, B Tabnuui HaBeaeHo, WO reH ONCUHY-TPUTaHyY
N0Kani3oBaHo B 7-1 XpOMOCOMI, TOBTO B 04HIM 3 ayTOCOM. HaaBHICTb 03HaKM B NHOAMHMK, 060€E
baTbKiB AKOI € 32 PEHOTUNOM 3 MOBHOKO/TbOPOBMM 30POM, € JOKA30M PELLECMBHOIO XapaKkTepy
ycnagKyBaHHS.
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Dopatok I. Mpono3uuii BuuTenis Wopo nporpam nigBuLLEHHSA KBanidi-
Kauii pns IHCTUTYTY nigBuweHHa KBanidikawii KWiBcbkoro yHiBepcutety
iMeHi Bopuca lNpiHYeHKa

(Big, HaMbinblW BaroMoi 4o HaMeHLL BaromMol i3 3anponoHoBaHMX TeMaTuK)
Mogeni ypoKiB B yMOBax 3MillaHOro Ta AUCTaHLUINHOIO HaBYaHHS.
IHHOBAULIT B chepi NpMpoaHNYO-MaTEMATUYHOI OCBITK.

P03BUTOK KPUTUYHOIO, AOCNIAHMLBKOrO Ta NiANPUEMHULIBKONO MUCIEHHS.

BrKkopucTaHHA LMMDPOBUX IHCTPYMEHTIB, N1aT(OpM, CepBiciB 419 3abe3neveHHs saKic-
HOI AMCTaHLLIMHOT OCBITW.

STEAM Ha ypokax.

KoMneTeTHICHI 3aJaui Ha ypoKax.

OcobnmBOCTI NiArOTOBKM YYHIB A0 30BHILUHBOIO HE3A/IEXKHOMO OLLIHKBAHHS.
P03BMTOK KOMBIHATOPHOrO Ta SIOTIYHOr0 MUCTIEHHS.

KpimM TOro, pecnoHaeHTn BUCAOBMAM CBOI NobaxaHHSA WOAO IHWOT MOXIMBOI TeMaTuKM
nporpam nigBuLLEHHSA KBanidikauii IHCTUTY Ty NICASAMNNOMHOI OCBITU KMIBCbKOIO YHIBEPCH-
TeTy imeHi bopuca piHYeHKa:

OUuiHOBaHHSA YYHIB NI Yac AUCTAHLIMHOIMO HaBYaHHA 3 ypaxyBaHHSIM aKkadeMIYyHol A0-
BpoYECHOCTI.

OcobnmBocCTi aganTaLii OCBITHIX Nporpam ANg yYHiB 3 0CobNMBMUMM OCBITHIMK NOTpe-
bamn.

OcobnmnsocTi BMKNagaHHa B HYLL. HacTynHICTb HaBYanbHMX Nporpam 3 MaTeMaTuKm
HYLL mMixk mMO4aTKOBOK Ta CEPEAHbO LLKOSOH.

MpupogHUYO-MaTeEMATUYHI HayKW B XXUTTI NHOANHN.

AHrNiCbKa MOBa 419 BUNTENIB NPUPOAHMYO-MaTEMATUYHMUX OMUCLUMMNIH.
MigroToBKa YYHIB A0 BUKOHAHHS pobiT MAH.

IrpoBi hopmMKM HaBYaHHS.

Mopaan NCMXONOriB ANA BUMTENIB NPU ANCTAHLINHOMY HaBYaHHI.
MigroToBKa 00 CKNagaHHa yuHamm PISA.

MpaKTUYHI METOAM HaBYAHHS.

BipTyanbHi nabopatopii.

Oopartok [. LucpoBsi iHCTpyMeHTH, AKi BUKOPUCTOBYHOTb Y po60Ti BUn-
Teni NpUMPoAHNUYO-MAaTEMATUYHUX AUCLLUNAIH

(Big HaMbiNbLL NONYNAPHMX 00 HANMEHLL NONYNAPHNX)

Opranizauis BebiHapis (Zoom, Google Meet, Skype, Cisco Webex Meetings, Microsoft Teams
TaiH.).

Pecypcu 3i cTBOpeHHA npeseHTaL,in (Microsoft PowerPoint, Prezi, Moovly, Emaze, Beautiful.
ai Ta iH.).

OpraHisauis cninkyBaHHs 3a gonomoroto Mmecenaxepis (Viber, WhatsApp, Telegram Ta iH.).

YnpaBsniHHSA HaBYyanbHO rpynoBoto poboToto (Microsoft Teams, Granatum, TrainingSpace,
Google Classroom Ta iH.).

IHCcTpyMeHTU ANg opraHizauiiTectyBaHHs (Classtime, Mentimeter, Kahoot!, Poll Everywhere,
Google Forms, EDpuzzle, ClassMaker, Online test pad, Triventy Ta iH.).

OHnamnH-geMoHcTpaL,ii, cumynsauii ekcnepumenTie (Go-Lab, Mozabook, PhET, BipTyanbHi
nabopatopii, Sketchfab, PlantSnap Ta iH.).

BipTyanbHi undposi gowkn (WikiWall, Tutorsbox, Glogster, Dabbleboard, Twiddla, Scribblar,
Padlet, Educreations, Popplet, Realtimeboard, Twiddla Ta iH.).

IHcTpyMeHTH and Bisyanisauii (Visme, Easel ly, Google Charts, Piktochart, Venngage, Canva
Ta iH.).

MeHTanbHiKapThikapTu3HaHb (CartoDB, XMind, Mindmeister, Mindjet Coggle, WiseMapping,
Mind42, FreeMind, Spider Scribe, Mindomo Ta iH.).

Opranizauis cninbHoi poboTn 3 pokymeHTamum (Notion, GSuite (Google Workspace) Ta
iH.).

CtBopeHHs xmMapu cnis (Tagul, Tagxedo, Wordle i Wordclouds Ta iH.).

XpoHonoria noain (Timeline, Tiki-Toki, TimeToast, Histropedia, Sutori Ta iH.).

My6nikayito 30ilicHeHo B Mexax IHIYiaTuBU 3 PO3BUTKY AHAMITUYHUX UEHTPIB B YKpaiHi, aKy BukoHye MixHapooHul ¢oHd
«BiOpo0xeHHs» y napTHepCTBI 3 IHiyiaTuBo BIOKpUTOro cycninbctea 015 €sponu (OSIFE) 3a iHaHcoBoi nidTpumku [Tocosib-
cTBa liBeuii B YkpaiHi.

Lymku Ta nosuyil, BuknadeHi y yit nybnikayii, € no3uyieto aBTopiB Ta He 0608’93K0B0 BIOOOpaMarTh ho3uyito [10conbLCTBA
LIseyii B YkpaiHi, MixHapoOHoro ¢poHOy «BidpodmeHHa» Ta IHiyiaTuBu BiOKpuToro cycninsctsa 015 €sponu (OSIFE).
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