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NMEPEAMOBA

3MiHM B HIKiNbHI 6i0/I0TiYHIi OCBITI 3[ilICHIOIOTHCSI B KOHTEKCTi peasisanii KOHIem-
nii «Hopa ykpaincbka mkona» i «3akony Ykpaiam «IIpo ocity». OCHOBY IMX JOKyMeH-
TiB CK/Iala€ MifIBUIIEHHSA AKOCTi OCBITY B LIIOMY i 6i0/10TiYHOI B TOMY 4MCITi, BUXOBaHHS
KOMIIETeHTHOI 0COOMCTOCTI 3/]aTHOI 10 CAMOPO3BUTKY J1 CAMOHABYAHH: B YMOBaX I7100a/Ib-
HUX 3MiH i BUKMKiB. ToMy OCHOBHIUM 3aBfIaHHAM OCBITH € peajisallisl KOMIIETeHTHiCHOTO
HiXOMy 1O HaBYaHHA 6ioyorii. A CTBOpPEHHSA METOAMYHOTrO IIOCIOHMKA € Ha Yaci TOMY, 110
3MiHU B OCBiTi TOTPeOYIOTh 3MiH i B MeTozuIli HaB4aHHA 6iosoril. Ie mifkpecioe akTyab-
HICTB JI0TO CTBOPEHHS i HOBU3HY POOOTIL.

[TocibHMK MiCTUTB NepefMOBY, BCTYI, TP PO3AimM i 4oTupy momaTtku. Y pospim 1
«KoMmeTeHTHICHMIT IiAXiy — OfHA 3 K/IIOYOBMX TeHJEHIill pO3BUTKY BiTYM3HAHOI IIKi/Ib-
HOI 610710Ti4HOI OCBiTM» PO3KPUTO TEOPETUYHI OCHOBM (POPMyBaHHA IpeaMeTHOI (6ioo-
ri4HOI) 1 KIIOYOBUX KOMIIETEHTHOCTEIL, a CaMe o6rpyHTOBaHo TIOHATTS: «KOMIIETEeHTHICHUN
HifXifg», «IIpegMeTHa KOMIIETEHTHICTb», «K/IF0YOB1 KOMIIETEHTHOCTI», iX CTPYKTYPY i 3MICT.

Y pospini 2 «HackpisHi 3MicTOBi B HaB4aHHi 6iosorii OfMH i3 YMHHMKIB POPMYBaHHSA
B YYHIB IIPEIMETHOI I K/IHOYOBUX KOMIIETEHTHOCTEN» OIMCAHO HACKPIi3Hi 3MICTOBI JIiHiI:
«IpomajsiHCPKaA BifMOBifaIbHICTh», «EKomoriuHa 6e3reka i cTanmii pO3BUTOK», «3TOPOB’si
i 6esneka» i «IlignpuemnusicTs i iHaHCOBa rPaMOTHICTB». OMMC OXOIUTIOE X peasnisariio
YIPOJOBXX LIi/IOr0 HaBYa/IbHOTO Kypcy «bionoris. 6-9 xmacu» 3 ypaxyBaHHAM BiKOBMX 0CO-
6/1MBOCTeI! Y4HIB, IPEIMETHOrO 3MICTY i crienudiky HacKpi3HOI 3MicTOBOI JTiHii.

Y pospini 3 «KKoMmIeTeHTHICHO OpieHTOBaHe BUBYEHHs 6i0710Til B 6-9 K/1acax» Ha I10vaT-
KY PO3[IiTy HaBeJeHO METOAMYHI MOXK/IMBOCTI HOBOI CTPYKTYPU KajleHJapHO-TEMaTUIHIX
IIaHiB 3 6iosoril WA 6-9 KiIaciB; pO3KpUTO NOCIIIOBHY peai3allilo BUBYEHHs 6ionoril
3 ypaxyBaHHAM BiKOBMX OCOOIMBOCTeI!, TIOEAHAHHS IPEIMETHOTO 3MICTy 3 HACKPi3HUMU
3MiCTOBMMM JIiHisIMY, 3aCTOCYBaHH:A {HHOBALiTHUX (HOPM, METOAIB i 3ac06iB HaBYaHHSA 6i-
ortoril. ¥ KiHIIi KO>KHOTO Haparpady € IPUKIafy KOMIIETEHTHICHO OPiEHTOBAaHMX 3aBJJaHb
1 CITMCOK pEKOMEH/JOBAHOI JIITEPATyPH, AKY YIUTENb MOXKE BUKOPUCTATH HA YPOLLi.

B kiHI1i mocibHMKa € YOTUPY JOHATKH, B SIKUX IPUK/IAV KaJleHJapHO-TeMaTUYHYIX I1/1a-
HiB 3 6iosorii 3a mepMit ceMecTp I KOKHOTO HaBYaIbHOTO Momys «bioyoris. 6 kmac»,
«bionoria. 7 xnmac», «biojoria. 8 kmac», «bionorid. 9 kimac».



BCTVIl

B ykpaiHcbKilt OCBiTi HAOMpalOTh TEMIIiB MigX0AM 0 peasisarii konnenuii «Hosa ykpa-
iHcpKa mKomna» ['] i 3akony Ykpainnm «IIpo ocsiTy» [*]. Lli foKymMeHTV MatOTh Ha MeTi — TIifI-
BUILUTU AKICTb OCBITU, B OCHOBI SIKOI MalOTh 6yTM 3aK/Ia/ieHi He JIMile 3HaHHA, a 1 YMIHHS
IX 3aCTOCOBYBaTU, OBOJIOMIiIHHA PI3HUMM crroco6aMy MMisHaBaIbHOI Ais/IBHOCTI, )KUTTEBUMU
HaBUYKaMU TOIIIO.

Y 3B’A3Ky i3 3ampoBa/pkeHHAM Ii€l KoHuemnmii i 3akoHy Ykpainu «IIpo ocBity» Ha
IIK{IBHY OCBITY Yekae 6araTo HOBOBBEJICHb, OfIHE 3 IPOBIJHMX — Iie peaisallifd KoMIe-
TEHTHICHOTO IiJIXOAY O OpraHi3alii HaBYaHHS.

Y crarri 12 3akony Ykpainn «IIpo ocBiTy» 3a3Ha4yeHO, II0 «IIOBHA 3arajbHa cepefHs
ocBita B YKpaiHi € 000B’I3KOBOIO i 3[j00yBaeTbcsl B iHCTUTYLIHUX ab0 iHVBifTya/TbHUX
¢dbopmax, BU3HaYEHNX 3aKOHOJJABCTBOM, sIK IIPABIJIO, B 3aK/IafiaX OCBiTH. BoHa Mae Tpu piB-
Hi OCBiTM: IIOYATKOBA OCBiTa TPMBAJIICTIO YOTUPK POKY; 6A306a cepedHS 0céima mpueai-
cmio n’amo pokie; IpodibHa CepeHs OCBiTa TPUBATICTIO TP POKI» [3].

3mMicT 6a30BOI cepeHbOI 6i0IOriYHOI OCBiTY BiOOpaskeHWIT B 6i0/IOri4Hi T KOMIIOHEHTI
ocBiTHBOI ranysi «[IpuponosHaBcTBo» [lep>kaBHOrO CTaHAAPTY 6a30BOI i HOBHOI CepeHbOI
ocsitu (2011 p.) [*]. Bin KOHKpeTI30BaHWIT B 060B A3KOBOMY HaBYaJIbHOMY IIpenMeTi «bi-
O7I0TiA», AKMIT B OCHOBHIlI KO/ OXOIUIOE 6-9-1 Kimacu. IIpoekTyBaHHA 1I0T0 34iliICHEHO
Bi[IIIOBIZHO MO 3MICTOBMX JIiHiI 6i0/OriYHOI KOMIIOHEHTH) Ta BUMOT [IO 3araJIbHOOCBITHHOI
HiArOTOBKY Y4HiB 3 6io1orii ocBiTHBOI ramysi «[Ipuporo3HaBcTBO» [lepKaBHOTO CTaHAAPTY
6a30B0i Ta MOBHOI 3arasbHOI cepeqHboi ocBiTH (2011) [°].

Hapuanpauit npenmet «bionoris» € KOMIIOHEHTOM IOBHOI 3arajIbHOI CEPeSHbOI OCBITU
i HaleXXUTh 10 iHBapiaHTHOI CK/IaZloBOI 6a30BOT0 HABYAJIBHOTO IUIAHY AEpP>KaBHOIO CTaH-
JapTy OCBiTH i € 060B’A13KOBUM /I yCiX TUITIB HABYA/IbHUX 3aK/IafliB OCBiTH. BiH Mae 3a6e3-
IIEYVTY BUITYyCKHMKY OCHOBHOI IIKO/IY MiHiMaJIbHY, aJle JOCTATHIO /I 3ara/IbHOKYIbTYPHOI
nigroroBku iHgopmoBaHicTb 3 6ionmorii, cdopmyBaTu mpeaMertHy (6ionoriuny) i KIH04OBi
KOMIIETEHTHOCTI Ta 3a0e3NednTy JOro 3JATHICTb IMPOJOBXXYBATU OCBITY Ha Pi3HMX piB-
HAX IpodinbHOI cepeiHbol OCBiTH (CTaHAAPTY i MpodiTbHOMY) Ta IHIINX 3aK/IafaX OCBITH
I-1I piBHiB akpepnTaLii.

1) Hosa ykpaincpka mxona /caitt MOH Yxpainn.— 2017.
2) 3akoH Ykpainnu «IIpo ocsiry» //caiit MOH Ykpainn.— 2017 p.
3) 3axon Ykpainu «IIpo ociry» //caiit MOH Vkpainu.— 2017 p.

4)  JlepxaBHWIT cTaHAAPT 6a30B0i i MOBHOI cepenHboi ocBiTn // ITocmanosa Kabinemy Minicmpie Yipainu «IIpo
3ameeporceHHs 0epiasHozo cmanoapmy 6430607 i n08HOI 3azanvHoi cepedrvoi ocsimu Ne 1392 6id 23.11. 2011 p. i3
3miHamu, éHecenumu 32ioo 3 Ilocmanosoio Kabinemy Minicmpie 3a Ne 538 6i0 07.08.2013 / caitt MOH Ykpainn.

5) Tam camo.
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Po3oin 1

KOMNETEHTHICHUM MIAXIA — OAHA 3 MPOBIAHUX
TEHAEHLIA PO3BUTKY BITYU3HAHOI LUKINTbHOI
BIOJIOTNYHOI OCBITU

1.1. Buxnuku HoBoi ykpaiHcbKOT IIKOMN i BiATyKy B MeTOAVIIi HaBYaHHA Giomorii

ITposinna iness HoBoi ykpaiHcbKol 11kony, Ha 3acafiax sikol Biff0yBaeTbcst pepopMyBaHHSA
BCiX piBHIB 3arajibHOI CEpENHbOI OCBiTU,— HAaJlaHHA YYHAM ILVMPOKOTO CIEKTPY MOXJINBO-
CTel camopeartisalil I pO3BUTKY, 1O JOIOMOXeE IiJpPOCTAr0YOMY ITOKOMIHHIO YCIIIIHO [JIifl-
TU B YMOBaX AVHAMIYHMX COLIIOKYIBTYPHUX 3MiH i JOCATaTH XUTTEBOrO ycmixy. IIpiopurer
HaJIa€ThCS1 OBOJIOAIHHIO CLIOCOOaMM B3a€EMOZT IIKO/IAPIB 31 CBITOM i pO3BUTKY 6a30BUX LiiH-
HoOCTel1 (TO/IepaHTHICTb, CBOOOJA, CIIBPOOITHMUIITBO TOLIO), IO Y3TOKYIOTHCA 3 IIHHOCTAMMI
COLIiyMy i CIIpUSAIOTh CTAHOBJIEHHIO BiITIOBia/IbHMX, KPUTUYHO MUC/IAYMX TPOMAJISH [24].

Ocnoboro Konuenuii HoBoi ykpaiHChKOi IIKO/IY BU3HAYEHO AUTHMHOLIEHTPU3M, 3TiTHO SKO-
IO HABYaHHA i BUXOBaHH:A IIOK/IVKaHi 3a6e31eunTy 36epeskeHH:A caMOOYTHOCTi KOYKHOI IMTHUHIA,
po3BUTOK 11 iHTepeciB i 3pibHOCTeN! [25]. e BinoOpaskeHO y MeTi 6a30B0i 3arajIbHOI CepemHbOl
OCBITI: «PO3BUTOK i comiaisanisi 0cooucTocTi y4HiB, popMyBaHHs: IXHBOI HalliOHAJIBHOI caMo-
CBiJOMOCTI, 3aTra/IbHOI KY/IbTYPY, CBITOITIAIHIX OPiEHTUPIB, €KOJIOTIYHOTrO CTU/I0 MUC/IEHHA Ta
HOBE/[iHKM, TBOPYNX 3iOHOCTEIA, JOCTITHNUIIBKYIX i )KMTTe3abe3NeuyBaTbHIX HABIYOK, 3aTHO-
CTi 10 CAaMOPO3BUTKY 1 CAMOHABYAHHS B YMOBaX I7I00Q/IbHYX 3MiH i BUK/IUKiB» [4, c. 16].

JocArtu 3a3Ha4eHol MeTH i JOCTOHO BifiNOBicTU Ha BUK/IMKK HoBOI yKpaiHCHKOI KO-
JIV OCBITSIHaM JJOIIOMOXKYTb TaKi METOIAMYHI OpPi€HTUPY: TpaHCPOPMAILList CTPYKTYpH i PyHK-
111 3HaHb, Nleflarorika NapTHEPCTBA, IPOOIeMHe HaBYaHHSA, KOMIIe TEHTHICHWI mipxix [25].

Tpancpopmauis cmpyxmypu i Pyuxuiii 3nano. TeopeTrdHmit GyHIAMEHT MIKiTbHOI
6io0riYHOI OCBiTU CTaHOBIATL Giomoriuni sHaHHA. Ile BukIameHi HayKOBO, B IIEBHill I10-
CTZOBHOCTI 1 Ha JOCTYIIHOMY I Y4YHIB PiBHi HayKOBi ()akTy, MOHATTS, 3aKOHOMiPHOCT,
3aKOHM, IiII0Te3N, TeOPii, KOHILIENLII 3 PiSHUX rary3ei HayKu PO XKUTTA, 3 JOIIOMOTOI0 AKX
PO3KPUBAETBCS CTPYKTYPHO-(PYHKI[iOHaIbHA OpraHisalis 610/I0riYHMX cucTeM BCiX piBHIB
oprasisariii >K1BOI IpUPOAM, OHTOT€HE3, €BOIOLisA, 6i0pi3HOMAHITTS, pOJIb OpraHi3MiB B ic-
HYBaHHi IIJTAaHETH Ta TOCIIOAAPCHKiil MiATBHOCTI IIOIVHY, METOSY BUBYEHH:A XUBOTO, CIIO-
cobu 36epexxeHHs 3TOPOB s i mpupoau 3emiri.

Y 3B’a3Ky i3 3aBgaHHAM HoBOI yKpaiHCBKOI LIKO/MM 3MICTUTU aKLIEHT BiJj HAKOIIMYEHHS
IMTUHOIO 3HAHD 10 PO3BUTKY YMiHb IX 3aCTOCOBYBATHI He JIMILIE y HAaBYaHHI, ajie 11 3a MeXKaMu
IIIKO/IY, 3HAHHEBMII KOMITOHEHT 3MICTY Cy4acHOI 6i0/710ri9HOI OCBIiTH TepMaHEeHTHO 3MiHIOETh-
cs1. Jlo 4MHHOI HaBYa/IbHOI ITporpamu 3 6i071oril KpiM 3HaHb, sIKi BUKOHYIOTb iHpOpMaLiiHy
¢yHKuio (IpefMeTHi 3HAHHS PO 00’ €KTH, IPOLIECH Ta SIBUIIA B XXMBIl IPUPOSi), BKITIOYEHO
3HAHHS [TPO Pi3Hi crloco6M AisTIbHOCTI Ta LiHHICHI acTieKTV 00’ €KTIB Ta SABYIL )KMBOI IPYPOANL.
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Po3oin 1

[TporpecuBHMM KPOKOM y LIbOMY CTa/I0 BU3HAYEHHs Y IIPOTrpaMi CTPYKTYpH it 00csry
IpeIMeTHIX 3HaHb, BU/i/IeHHA 40% HaBYaIbHOTO MaTepiasry B OILIifIHe HABYaHH:, TOOTO pi-
IIeHH IIPO I0T0 BUBYEHHS IPUIIMA€E BYNTEb, 3BXKAI0UY Ha Pi3Hi YMHHMKY (MaTepiabHO-
TeXHiyHe 3abe3leyeHHs OCBITHBOTO Ipolecy 3 6iosorii, MiATOTOB/IEHICTh KIACy TOILIO);
BU3HAYEHHs [IO KOKHOI TeMJ TePMiHiB, OLIepyBaHH: SKUM € 000B’S3KOBMM pe3y/IbTaTOM
HaBYaHH:A; BUOKPEMJIEHHA i 3MiCTOBE HAIIOBHEHHA KOMIIOHEHTA OYiKyBaHMX Pe3y/bTaTiB
«CraB/ieHHsI», 1110 POPMYETBCS TIifi Yac YCBiJOM/IEHHS 11 OLjiHIOBaHH: 3HaHb [3]. Taxi smMiHu
aKTMBi3yBamm B Teopil i pakTuili HaBYaHHs 6i0/IOTil MMOIIYK BifjIIOBifell Ha 3aIMTAHHS: SIK
IpefMeTHI 3HaHHS, 110 3[e0i/IbIIoro abCTpakTHI /I Y4YHIB i He 1TOB’sI3aHi 3 IXHIM XUTTSM,
3po6UTYU OCOOMCTICHO 3HAYYIIMMY, IIPOJEMOHCTPYBATH Pi3Hi acrieKTy iX HiHHOCTI /IS JIto-
IOVHMA i TIOfICTBA B LIiTOMYy?

[lis1 TorO, 11106 PO3KPUTY YYHAM IIiHHICHMIT OTeHIiaM 6i0/I0TiYHNX 3HaHb, HEOOXITHO
BUCBIT/IIOBaTY IUTaHH:A 6ioeTuku i 6iobesmexn, obropoproBaTi 3n00yTKM 6ionoriB i Bifi-
KpUTTs B 6io710rii, o sKi JOCTaTHBO YacTo HoBifoM/aioTh 3MI Ta sKi aKTMBHO CTAIOTh
YJaCTMHOI OTOYEHHs JiiTeil Ta IXHIX poayH (HAaIpMKIaj, O6i0OIUIaCTHK, eKOTIPOJYKTH, Opra-
HiYyHa KOCMeTHKa, reHeTMYHO MopudikoBaHi opraniamu). [Ipu 1jpomMy BapTo 3BepTaTH yBa-
Iy Y4YHIB Ha TaKi MOMeHTH. BUKOpVCTaHHA JOCATHEHb HAYKM 3 IIPAaKTUYHOK METOI IIOPO-
JDKY€E HOBI [/Is1 HAyKI, JIIOIAMHY, IPUPOAY Ipobemu. SIKIo foHeaBHA MI0AMHA 3MiHIOBaIa
IPUPOAY, TO Tellep BOHA aKTMBHO BTPYYa€TbCA y NMPUPONHE CEPEOBUIILE, IOYACTH CTA€E
IPUYMHOK HETaTUBHMX HE3BOPOTHMX 3MiH. ToX IpM OLiHIIi IepCIeKTUB PO3BUTKY HAyKM
i IPaKTMYHOrO 3aCTOCYBAHH 1i pe3y/IbTaTiB BUHMKAIOTDb COL[ia/IbHO-eTUYHI ITpo6ieMu, sIKi
HOBYHHI BUPILIYBaTHCh 3 COL[ia/IbHO-eTMYHNUX 103M1Liit. OO6roBopeHHs Cr1oco6iB iX poss’si-
3aHHs Ha ypoKax 6iosorii 103BonuTb copmMyBaTi 0cOOMCTIIL JOCBIL Ii3HABA/IBHOI, ITPaK-
TUYHOI, OL[{HHOI AiA/IBHOCTI y4HIB, IIOJ0/IATH IX iesiKe Bijuy>KeHHs Bijj 6iomorii.

3 MeToro ycminHoi peaisanii 3aa4 HoBol ykpaiHchKoi KO/ Y HaBYaHHI 6i0710Til Bask/m-
BO CTBOPUTY YMOBY, 32 SIKVX ILIKOJISIPI BMOXKYTh 3aCTOCOBYBaTH HaOyTi 6i0/10Ti4HI 3HAHHS TpU
BUpIIIEHH] peasbHMX XUTTEBMX MpobieM. [lieBuM criocob6oM BUCTYIIAE HA[JAHHS HpefMeT-
HVIM 3HaHHSIM IIPaKTMKO OPIEHTOBAHOTO XapaKTepy, POSKPUTTS iX 0COOMCTICHOI Ta COLjiaIbHOI
3Hauymocti. Harpukiiaz, yuni HapiBHIi 3 fopociimy € ciokuBadamu pisHoi popykiii. I1lo6
JIOLIOMOT'TY IM Y BOOpi eKOoIorivHoro ToBapy (To6TO 6e3IevHoro i JOBKI/IA i 3[0pOB’s),
HeoOXiTHO 03HAIOMMTI LIKO/IAPIB aKTYa/IbHVIM CbOTOH] €KO/IOTTYHIM MapKyBaHHSIM.

ExoMapKyBaHHA — 1je KOMIUIEKC BiflOMOCTEN €KOJIOTiYHOTO XapaKTepy WIOf0 MPOJyK-
11ii, ITPOIIECY 4M MOC/MYTH. IX y BUITIAMI TEKCTy, 3HAKIB Ta iX KoMOiHaliil 3a3Ha4al0Th Ge3-
HOCepeHbO Ha BUPOOax, YIIAKOBL, SPIMKaX, eTUKeTKaX 4 B CYNPOBiAHIN JOKyMeHTallil.
Exo3Haky iHOPMYIOTH CIOXKMBa4a IPO €KOIOTiYHY YMCTOTY TOBAapiB ab0 IPO eKOomoriv-
HO 6e3IevHi crrocoby IX eKcIuTyarallil, BUKOPUCTaHHA abo yTuiisanii. YMiHHA npaintoBaTu
3 1jiero iHdopMarliero JO3BOJISIE CBITOMO 00MpaTy €KOIOTiYHO Oe3IeYHy IPOAYKIio i B Ta-
Knii c11oci6 6aty npo 36epeskeHHs HaBKOMIITHBOTO CepefJoBMIIA, BIACHOTO 3[[0OPOB’s, 3710-
POB’sI OTOYYIOUMX i HAI[AJKIB.

ExoMapKyBaHHA IOpeYHO PO3I/IAIATY IIPY BUBYEHHI OpraHi3My JMIOAVHM Y 8 K/Iaci B Me-
Kax pisHMX TeM, 30KpeMa OOMiH pedOBUH i IlepeTBOPEHHs eHeprii, XapuyyBaHHs, TAKOX Y 9
K/Iaci Ipy BUBYEHHI IPMHINIIB QyHKI[iOHYBaHHS K/TiTVHN, 3aKOHOMIPHOCTSIX YCIIaKyBaH-
HS O3HAK, eKOJIOTiYHMX MOHATH TeMu «HamopranismoBi 6iocucreMu», cydacHUX HanpsMiB

10
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6ioTexHOIOTi1. YYHAM OCHOBHOI i CTapIIOI KON i CYUTy BUKOHATY TaKi 3aBaHH:A: «]]i3-
HaliTecs, IKi ToBapy 3 BalIOT0 OJEHHOIO BXXUTKY, MAalOTb €KO/IoriyHi sHaku. [llo BoHM 03-
HavaroTb? fIKi 3 TOBapiB BM IopajuTe 3HaloMMUM? 3 IKMX MipKyBaHb?»

OsHajloM/IeHHs Y4YHIB i3 IPaKTUYHMM 3HA4eHHM 010/I0TiYHMX 3HaHb ITOTPeOYe JOfaTKO-
BOI yBaryu BUMTeiB 6i0/10rii, He3Ba)Kar0uM Ha Te, 110 Y YMHHMX HiIPYYHMKAX HaBeIeHO Bifo-
Bigni npuxaau. i mpuknagy abo HaBefeHi BunTeeM HeOOXi/JHO pO3I/IANATY 3 PiSHMX ITO3U-
11ii1: €KOJIOTiYHOI Oe3I1eKt, eKOHOMIUHOI JOL/IBHOCTI, MOPA/IbHO-eTMYHIX HOPMATHBIB TOLIIO.
Hanpuxkmnag, mig yac 03HafloM/IEHHS HIECTUK/IACHNKIB i3 arpOTeXHIYHMMM IIPUITIOMAaMI BIPO-
LIyBaHHA POC/IMH i ITpaBIUIaMy JIOI/IAZY 32 HMMM MOYKHA HarOJIOCUTU Ha MOXK/IMBOCTSIX OT-
pVMaHH: IPUOYTKY 3 L€l CIIpaBy, SKIIO TPAaMOTHO CK/IACTY IUIAH Jijif, IPOpaxyBaTy BUTPATH
Ha pi3HMX eTalax IIpoLecy, epefdadnTy pUSUKY i BUSHAYMUTY CIIOcoOM X MiHiMisaril. [H1mit
BapiaHT — 3aIIPONIOHYBATH ILIKO/LAPaM Ha OCHOBi 3aCBOEHMX 3HAHD IIPO YMOBM IIPOPOCTaH-
Hs1 HaCiHVH, PO3BUTOK POC/IMH 1 0COOMCTOrO JOCBi/ly CIIPOTHO3YBAaTH, sIKi MOYX/IVBI HACTTKI
JUI BUPOIYBaHMX KY/IBTYP a00 iX otoueHHs (6ioTnyHi, abioTnyHi i1 aHTPONIOTeHH] YMHHI-
KI) MaT¥MYTb 3aX0fy 00pOOITKY IPYHTY, 60poThOM 3 Oyp’siHaMM i KOMaXaMy-IIKiTHUKaMI
Ky/IbTYPHUX POCIMH TOILO. Y POSIIAHYTUX IPUK/IAJlaX HasABHI 3HAHHA CIIYTYIOTb OCHOBOIO
Ii711 OTPMMAHHA HOBUX /1 Y4HIB 3HAHB, 1110 TIO3UTMBHO BIUIMBAE HA CTAHOBJIEHH: €MOLIiTHO-
I[{HHICHUX CTaBJ/IeHb LIKO/ISIPIB JIO 3HaHb, 0 IIPUPOAY Ta B3aEMOJII 3 Helo, 3a0esIedye yCBi-
JIOMJIEHEe 3aCBOEHHS HUMMU 3MICTY 6i0/10TiYHOI OCBITH, CIIpYIsiE PO3BUTKY iHII[IaTMBHOCTI, Kpe-
aTMBHOCTI Ta IHIINMX OCOOMCTICHMX SKOCTel! Y4HIB.

ITponeMoOHCTpYBaTy OCOOMCTICHY 3HAYYILICTh 610/IOTIYHMX 3HAHD JJOIIOMOXKE MOJIETIO-
BaHHs CUTYaIlill, 110 BiITBOPIOIOTH peasbHi fii, i 3aHypeHH: y Hux mKo/ApiB. Taka curya-
11is1 TOBMHHA OYTH BIIi3HABAHOIO, JOCTATHDHO ITOLIMPEHOI0, JO3BOIATH YiTKO 1 OZHO3HAYHO
BUAB/IATYU XKUTTEBY YCTAaHOBKY ocobucTocTi. Hanpukian, posrisagaeTbca curyaisa BUKO-
PUCTaHHA TBAPMH Y TECTYBaHHI KOCMETUYHIUX, TiKapChKVX, MUIHNUX Ta iHIIMX 3ac06iB. Y-
HAM IIPOIIOHYETbCA OOTOBOPUTH 1[I0 CUTYALLi0, BYUC/IOBUTY CBOE CTAaBJICHHA JI0 IIpo61eMu
«JIaboparopHi TBapuHM: 3a i MPOTN», Ji3HATUCS PO A/lbTePHATVBHI a00 3aIPOIIOHYBATH
B/IacHi crioco6u mepeBipky eeKTUBHOCTI BUPOOIB, sKi 6 He 3arpoxkyBanyu TBapyuHaMm. Lle
HO3UTYBHO NO3HAYNTHCS TAKOXK Ha (OPMYBaHHI CIIOXKMBALIbKOI KY/IBTYPY ILIKO/IAPIB, PO3-
BUTKY IX MOPAJ/IbHO-€TUYHNX AKOCTEIL.

Otxe, HaBefieHI IPUKIIAMY TIOCTPYIOTh, SIK MOYKHA 3aIIO0IITV 3aCBOEHHIO YYHAMU a0-
CTPaKTHUX 3HaHb, IKVM BaXKO 3HAITI 3aCTOCYBAaHH: B pea/IbHOMY >KUTTi. BkmodenHs 6iomo-
TIYHMX 3HAHD Y KOHTEKCT XKUTTEALANBHOCTI CY4aCHMX FOHAKIB i IiBYAT 3HAYHO PO3IUMPIOE KOJIO
HaBYJIbHIIX 1 KUTTEBUX ITPOOTIEM, 1O PO3B I3aHHA SIKMX OYAyTh MiTOTOB/IEH] YKPaiHChKi Y4Hi.

OpHuM i3 pe3y/bTaTiB IPMPOTHIYOL OCBITY BY3HAUYEHO: YUeHb/YUeHUIA «IIOSICHIOE IIPU-
POJHI ABMIIA 1 TEXHOJIOTTYHI IIPOLIecy, BUKOPYCTOBYIOUM HAYKOBE MUC/IEHHsD» [22, C. 36].

PO3BUTOK OCTaHHBOrO HEMOX/IUBUIL H6€3 0COOIMBOTO TUITy 3HAaHb — METOOJIOTIYHMX,
AKi CTOCYIOTbCSI METOJiB Mi3HaHHA («3HAaHHS IIPO 3HAHH»). Y Ipolieci HaBYaHHS 3arajb-
Hi MeToxy MHisHaHHS BMKOPVMCTOBYIOThb IIOABINIHY (YHKIIif0: BOHM BUCTYNAIOTh OKPEMUM
BUJIOM 3HaHb, 1[0 Hi[/IATal0Th 3aCBOEHHIO, i 3aC060M 3aCBOEHHS IIPOTrPAMHOTO Marepiainy.
3aBAAKM LIbOMY METOZOJIOTIYHI 3HAHHs HEeOOXifIHi /I MOJO/IaHHA HeraTVBHUX MOMEHTIB
y LIKIbHI MpakTuii: 1) mKo/spi 3ay4y0Th 3aKOHOMIPHOCTI, @ He OTPUMYIOTb IX Ha OCHOBI
pob6oTyu 3 pakTamy; 2) hakTy 3aaM ATOBYIOTbCS 11032 3B 13KOM 13 3aKOHOMiPHOCTSIMIA.
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Y HaBuaHHi 610710Ti1 TepPLTICTD 3a/IMIIAETHCA 32 TEOPETUIHNMI i €KCIIepUMEeHTaTbHIIMI
MeTOfiaM! ITi3HaHHS, L]0 IPOHUSYIOTh KYPC (IIOPiBHAHHS, QHA/IOTISA, CIIOCTEPEXKEHHS, €KC-
nepuMeHT). BogHouac, sk okasye aHasi3 YMHHMX MiAPYYHMKIB i TOCIOHMKIB 3 6ioorii, He-
JOCTaTHDBO yBary MpUJiIEHO IIIAXaM BiJKpUTTSA 3aKOHIB, IEPEXOAY BiJi eMITIpMYHNX 3HAHDb
JI0 HeBHOI 610710TiYHOI 3aKOHOMIPHOCTI, 0OMajIb BiJOMOCTeli PO 3arajbHOMOTIYHI MeTO-
Iy — aHau3 i cuHTes, iHAYKILO i AefyKIlifo, MOIe/IIOBaHHS, y3araJbHeHHs, abCTparyBaH-
HA. 1110 nporanuny f0BOAUTbCA YCYyBaTV BUUTENIO, BUKOPUCTOBYIOUM CIIellia/IbHi 3aBJJAHHA
(TIpo HUX JieThcA y mifpo3zini 1.6).

ITedazozika napmuepcmea. OHOBIEHHS METH 1 3MICTy OCBIiTH 3YMOBJIIO€ 3MiHY POJIi BUM-
TE€/IbCTBA: BUNTENIb CbOTOJHI — Lie He JIMIIE [PKEPeIIo i TPAHCIATOP MPEAMETHOTO 3MICTY, ae
OJJHOYACHO i IICUXOJIOL, i BUXOBAaTENb, i OpraHisarop, i ynpasiiHenp. besnepedno, BMHMKae
CyTTEBe HaBaHTAXXCHHA HAa BYNTEIIIB, aJie BOHO HEeOOXi/jHe 3a//11 KOHCTPYKTUBHOIO IIefa-
FOriYHOrO CIIJIKYBAaHHS 3 YYHSMUY, L0 3a0e3ledyBaTyMe PO3BUTOK KOXXHOTO 3 HuX. [um
00yMOBJIEHe PO3IIVPEHHS ITIOBHOBAXKEHb YUMTEIbCTBA: HE JIMIIE OPTraHi3OBYBAaTH Jif/b-
HICTb Y4HIB 3a/|/151 3aCBOEHHSI HABYA/IBHOTO 3MICTY, a 71 JOIIOMAaraTy AiTsM OBipuTu y cebe,
JOIaTU TPYAHOL Y HaBYaHHI i 6aunTy HO3UTHBHI pe3y/bTaTyl CBOEI Ipalli, Bif4yBaTi KO-
PUCTD Bif Hel He eMi30M4YHO, 2 Ha KO)KHOMY 3aHATTI. Taka nefjaroriuxa migTpuMkKa € ofHUM
3 IIPOSIBIB ITOBAry 0 0COOMCTOCTI Y4YHS Yepes 3aliKaB/IeHICTb Y JIOTO YCIIIIHiI Jis/IbHOCTI
i BUCTyIIa€ HEOMIHHOIO CK/IQ/I0BOI0 OCOOMCTICHO 30piEHTOBAHOrO IiAXOY.

OcHoBy nefiaroriku mapTHepCTBa CTAHOBUTD IIOJIOXKEHHSA IIPO Te, 1[0 YYEHb i y4nUTeNb
BUCTYIIAIOTh PIBHOIIPaBHMMM HAapTHEpaMy, KOXXKHMII 3 SKMX Ma€ BJIACHMII HeOoOXimHMit
y HaBuaHHi 70cBifi. OCKiNIbKM y4eHb BOJIOfi€ IIeBHMM HOCBifioM (Ii3HaBa/JbHUM, KOMYHi-
KaTMBHVM TOLO), BiH IIOBMHEH MaTy MOX/IMBICTb AKHAMIIOBHIIlIE BUKOPUCTOBYBAaTU J10TO,
a He IPOCTO OYTM aKIEIITOPOM TOTO, LIO MOBiJOMIIE BUNTeNb. BaknnBo He irHOpyBatn
OCOOMCTICHMM [JOCBIZIOM Y4HIB, OpaTi O yBarm Te, SIK BOHM CIIPUIIMAIOTh Ta iHTepIpe-
TYIOTb aTMOC(epy YPOKY, 110 [YMAIOTb i BiT4yBalOTh, KON iX HABYAIOTb, SIKY METY CTaB-
JIATh Ha OCOOMCTICHOMY 11 KOo/eKTMBHOMY piBHi. lle BuMarae Bij megarora ypaxoByBaTu
BaroMMI1 CIIEKTP ocobnmBoOCTEN Y4HIB, 30KpeMa MOTVBaLillHO-CMUC/IOBYX, Ili3HaBa/IbHIUX,
€MOIIi/THO-BO/IbOBUX, i CTBOPIOBAT! YMOBM J/IA1 iX BUABY B XOfi 3aHATTA. Y HaB4YaHHI 6ioo-
ril B OCHOBHIJI IIKOJIi He CTAHOBUTH CYTTEBY IIPOO/IEMy 3BEpHEHHS IO 0COOMCTOrO HOCBiy
Y4HIB, 3B)Kal0uyl Ha Te, IO iXHiil i3HaBa/bHWIT JOCBIJ PO >KMBY NPUPORY GopMyBaBCs
y HOIIepefHi POKY Y IpOoLieci BUBYEHH: Ipupono3HaBcTBa (1-5 kaacu), a motiM — 6iomo-
rii. Kpim Toro, oro4ueHHs fiiTelt HajIiuye pisHOMaHiTHi 6ionoriyni 06’ekTy i ABMIna (KiMHATI
POCIVHY, JOMAIIIHI TBAPUHY, IMCTOIAJ, IIPUJIIT NITAaXiB Ta iHIIi), TOX mesAKi 3SHaHHA PO HUX
HIKOJIAP] OTPUMYIOTD 3 TOBCAKJIEHHOTO XKUTTA 32 MEXKaMy LIKOJIL.

3ajIy4eHHs XUTTEBOTO I1i3HABaJIbHOTO JJOCBifly YUHIB Ha ypokax 6iojorii morpebye
Bifl y4MTens DOJATKOBOI MiATOTOBKM, sIKa Iepefbadae 30CepefykKeHHs He TiMbKM Ha BU-
K/IaJii HaBYaJIbHOTO Marepiay, a lile Ha aHasli3i TOro 3MicTy, 3 AKUM 00i3HaHi y4Hi 3 TeMu
ypoky. Ha yBary 3acnyroBye opranisaiiisi ciBpoOiTHUIITBa BUMTe/S i YYHIB Ha OCHOBI
mianmory. OpraHi3yBaTu J10ro Ha ypolli ZOIIOMOXXe 3BepHEHHA 10 K/Iacy i3 3alMTaHHAMU
Ha 3pa3oK:

« IIlo BaM BizoMo 1po BuydyBaHe ... (HAPUKIaJ], IPO PO3MHOKEHHS POC/INH, CIIOCOOM

OpiEHTYBaHHS TBapyH, PO COHIYHMII yAiap, PO CIIaKOBI 3aXBOPIOBAHHS TIOAVHN)?
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o SIki BmacTMBOCTI/0O3HAaKM BV MOI/IY O BUAUIUTH. .. (HalIpuKiIaz, «SIki o3Haky aneprii Bam
Bifomi?», «IIpo sxi cioco6u mpodinakTyky iHdeKIiTHNX 3aXBOpIOBaHb BY 3HaeTe? [le
BOHI, Ha Ballly AYMKY, MOXYTb OyTU BUKOPMCTaHI? 3 AKMMU 3 HUX BU BXXe 3yCTpiva-
JIUCH?»).

Y upoMy BUIIaZIKy MaTepiasl, 110 IJ/IAra€e 3aCBOECHHIO, IIOCTAE IIEpef] YYHAM He y TO-
TOBOMY BUITIAJ, SIK He3allepeyHa /IOTMa, a BMHMKAE fAK 3HAHHA, AKMM BOJIOZE He JIMILeE
BUNMTENb, a I yuHi. eit mporec moTpebye HebaraTo HaBYaJILHOTO YacCy, ajle € METOANYHO
I{HHUM: IIiJj 9ac [ia/ory i KOJeKTVBHOro OOMiHY 3HAHHSMM Y4eHb BUCTYIAE YIACHUKOM
YTBOpPEHH:S HOBOTO 3HaHHA. 3aBJAKM TOMY, LIJO JIOTIAE€ThCS BiJUy>KeHICTDb J10TO Bifi peanb-
HOTO >KUTTS AUTVHY, 3pOCTAE IMOBIPHICTD ITepeTBOPEHHsI 3HAaHHs 3 6€30C00MCTICHOTO, 1110
3a/Ia€ThCS 330BHI, Y 0COOMCTICHO 3HaYyIIle.

ITpouec HaByaHHA Nepenbdadae MXOCOOUCTICHY (MDKCYO’€KTHY) B3a€EMOJiI0 YIHIB MK
co00I0 Ta 3 yuuTeIeM y pisHUX popMax, cepelt AKMX IepeBara HaJla€ThCA THUM, IO JO3BOJA-
I0Tb JJOCSTAaTV METY CIIIBHOI AiS/IBHOCTI, BPAaXOBYIOUM iHTepecu KOKHOTo cy6’ekra. 3 1jiel
103l ONTYMaIbHOK BU3HAHO (OPMY HaBYAIbHOTO CIIBPOOITHMUIITBA: Y4HI Y mapax abo
rpymnax, 3a yJacTi BumTens abo 6es3 j1oro ZOMOMOTY NPALIOOTh HaJl BUPIIEHHSIM IIEBHOI
npobnemu (3aBpanHHsA). [Ipy 1jpbOMy BiffOyBa€TbCsl KOJIEKTMBHE KOHCTPYIOBAaHHS HOBOTO
3HAHHA 1 HOBOTO JJOCBifly [is/IBHOCTI Ha IPOTMBAry CIIOXKMBAHHIO LIKO/IsApamMu iHdopmaii,
SIKYy BOHU MOXXYTb OTPMMATH 3 Pi3HUX MKepesl, 30KpeMa i Bifi yuntens. TakoxX y4Hi oTpu-
MYIOTb MOX/IMBICTb HABYUTUCA HaflaBaTy IICUXOJOTIYHY MiATPUMKY IIapTHEPAM IIO TPy,
BJIOCKOHQ/IIOBATy KOMYHIKATVBHi YMiHHs, PO3BMBAaTM HaBUYKM OO EKTVMBHO OLIiHIOBATH
CBOIO [IsIBHICTD i BHECOK iHIIMX YYaCHMKIB y JOCATHEHHS pe3y/IbTaTy CHiIbHOI po6oTH,
I00PO3UYINBO OOIPYHTOBYBATH CBOIO MO3ULIIIO.

Huni MeTonuKY HaBYaHHA LIKIIbHUX HAaBYa/JIbHUX IIPEMETIB, BK/IOYAI0YN 6iosnoriro,
BUPIIIYIOTD 3aBIaHHS — 3a0€3IeUNTI MOXK/IMBICTh KO)KHOMY Y4HEBi JOCSATaTy TOTO PiBHS
YCIIiXiB, SIKMIT [y HbOTO afeKBaTHWIT i 6axxanuit. [Jo yMOB, 10 Lie 3a0e3e4yTh, Hajle-
KaTb MOBaKHE CTABJIEHHA /10 Ipalli KOXKHOTO y4Hs, BUABOM AKOT'O BUCTYIIA€ 0OOB A3KOBE
00’eKTUBHE OL[iHIOBAHHA BCiX BUJIB [isA/IbHOCTI; JO30BaHa JOIIOMOIaA IIif] YaC BUMKOHAHHA
HaBYa/IbHYX 3aB/JjaHb; HAJJAHHS MOXX/IMBOCTI «BI/IBHOTO BUOOPY»; 3a0e3Ie4eHHs IO TalHO-
TO PO3BUTKY KOMIIETEHTHOCTeII K 000B’I3KOBMX pe3y/IbTaTiB HABYaHHS.

IIle omyH acneKT pPO3BUTKY OCOOMCTOCTI AUTVHN Y IPOLieci HABYAHHS i BUXOBAHHS pO3-
KpMBAETHCA B ifjel BinpHOro Bubopy. Ha musaxy po ii peanisanii y 6ionoriuniit ocBiTi 3po-
671eHO BaXX/IVBMII KPOK: HaBYA/IbHOIO IIPOrPaMolo 3 6io/orii He pernaMeHTOBAaHO TeMaTUKY
HaBYa/IbHUX IIPOEKTIB, a mepenbadeHo i Bubip yuntenem. besnepedHo, Ha Ije BIIMBAIOTh
pi3Hi YMHHMKM (YMOTVMBOBAHICTB i piBeHb 6i0/10TiYHOI MATOTOBKM yYHIB KOHKPETHOT'O K/Ia-
CY, MOK/IMBOCTI TeXHIYHOTO 3a0e3IIedeHHs Ta iHIII), ajle OCTaTOYHO YTBEPAUTUCH Y BUOO-
pi TeMU MPOEKTY JOIOMOXKe 0OrOBOPEHH MO>K/IMBYX BapiaHTIiB 3 yYHAMMN. YCBiTOM/IEHHA
AUTVHOIO TOTO, 1[0 BOHA POOUTD Te, 1110 0bpasa cama, CTUMYJIIOE 1i 10 aKTMBHOI His/IbHO-
cti. llboMy TakoX crpusie HalaHHs YIHAM MOXIMBOCTI 06MpaTy /I BUKOHYBATy 3aBIaHHSI
3-IIOMDK pi3HOMaHITHUX 32 (POPMOI0, BUOM, pPiBHEM CKIAHOCTI, sIKi po3po6/IeHo BYMTe-
neM ab0 BMilleHO y HiJpyYHMKaX i HABYA/IbHUX MOCIOHMKAX; BU3HAYATY CBOIO POJIb Y IPY-
IIOBOMY HaBYa/IbHOMY IIPOEKTi 4y JUJAKTUYHIN Ipi; BapiloBaTy criocoby Ii3HAHHS >KUBOI
npuponu i (ikcyBaHHA Ji0oro pesynbratiB (HalpUKIIaf, CIIOCTEPEXXEHb i JOCTAiB); 06upa-
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T OpMY IpencTaBlIeHHs pe3y/IbTaTiB BUKOHAHHS TBOPYMX 3aB/JaHb, XapaKTep BifNoOBii
(mMcpMOBa, yCHA, PO3TOPHYTA, PO3IIOBifib, pe3IoMe, aHaJIi3 BilTIOBi/li OfHOK/IACHUKIB TOILO).

Ileparorika mapTHepcTBa CyTOI0CHA TEXHOJIOTiAM iHTEpaKTUBHOIO HABYaHHS, L0 IPYH-
TYETbCA Ha CIIZIKYBaHHI 1 B3aeMOJil y4aCHMKIB OCBiTHBOTO IIPOLIECY 32 YMOBM piBHO3HA-
9yIIoCTi KOYKHOTO 3 HUX. [HTepaKTVBHI TeXHOOTII 371e0i/Ib1Ioro moB’A3yTh i3 indopma-
LiIHYMM TE€XHOJIOTiAAMY, AMCTAHLIHOK OCBIiTOI, 3 BUKOPUCTAHHAM pecypciB IHTepHeTy,
po60TO0 Yy pexxyMi OH-MajH. 3aBAsSKM Cy4aCHUM KOMITIOT€PHVMM iHHOBAIisIM y4aCHUKU
OCBITHBOTO IPOLIECY MAIOTh MOXK/IMBICTb BCTYIATV B IHTEPAKTUBHMII Aia/ior MK co6010,
a TaKOXX BMKOPUCTOBYBATH iHPOpMaliiiHi cucTeMu /I HOLIYKY, 06po6/ieHHs i mepecuian-
Hs iHpopMarlii i aKTMBHOT0 0OMiHY HOBiOM/IEHHAMI.

PexomeHpaii 111070 BUKOPUCTAHHS KOMIT IOTEPHIX TeXHOJIOT1i1 y HaB4aHHi 6iosorii y4-
HiB MicTATh nyOniKauii BiTYnsHAHMX aBTOPIB [1, 2, 8, 13, 15, 17, 21, 22, 33]. IIpore inTepak-
TYBHE HaBYaHHs YYHIB He 0OMEXYEThCsI BUKOPUCTAHHAM iH(GOpMaIiiiHO-KOMYHIKaI[ilTHIX
TEXHOJIOTIlI y IIKi/NbHI OCBiTi. [HTepakTMBHICTD BracTuBa pisHMM GopMaM CriBHABYAHHS
i B3aemoHaBuaHHA (poboTa y mapax i rpymnax, pisHOBUAY KOTEKTVBHOTO OOTOBOpPeHH: (Ha-
NpUK/Ia, TUCKycii i Kpyri crom) [20, 28]. Ix BupasHa osHaka — aKTUBHICTH O6GMiHY iH-
¢dopmaliiero MbK yuacHMKaMy OCBITHBOTO IPOLieCy, AMHAMIUHNIT 3BOPOTHIlT 3B’SI30K MK
y4IMUTeIeM 1 YUHAMM, MDK YYaCHMKaMM HaB4a/IbHOI IPpyIiy a0 MiXK IpyIamim IIKO/IAPIB, iHi-
LIaTUBHICTD y4YHIB Y CIIIIKyBaHHi, IAPTHEPCHKi BiTHOCVHY 3 OJHOK/TACHUKAMM i BUNTEJIEM.

InTepaKTUBHMIT XapaKTep CIIKYBaHHSA € BUPAa3HOI 03HAKO IPYIIOBOI HABYA/IbHOIL [i-
ANBHOCTI. Y Tpymi BifOyBaeTbca 0OMiH 3HAaHHAMM i IiIMM, CIBPOOITHUIITBO i B3aEMOff,
BUOIp BiAIOBIZHNUX CIIOCOOIB [1iit Yepe3 B3a€MOBIUINB, PETy/IALis [iilf OHOTO YYHS iHIIMMU
yYaCHMKAMI, OpraHisallia clinbHMX Aijl. Taka KONMeKTMBHA B3a€EMOfid CTBOPIOE YMOBY, 32
SIKMX Y4YHi IIOYyBaIOThCSA CIIBABTOPaMy OCBITHBOTO IIPOLECY, TOMY BijOyBaIOThCs 3pyIIeH-
H# y IXHiVl IOBeZiHII: BOHA CTa€ Oi/blI BIIEBHEHOID, iHII[iaTVBHOIO, yMOTMBOBAHOM. 3 TIpK-
K/IaZlaMJi BUKOPYICTAHHS METOJIiB IHTePAaKTVBHOIO HABYAHHSI HA 3aHATTAX 6i0710Tii 3HAIOM-
JIATh HACTYIHI MiPO3Ainy mocibHmKa.

IIpo6nemne nasuanns. Konueniieto HoBoi ykpaiHcbkoi ko nepeoadeHo opieHTa-
L0 Ha HaBYaHHA, AKE PO3BUBAE KPUTUYHE i POAYKTMBHE MICIEHHS, TBOPYMII MifXiy KO
BUpilleHH: Ipo6seM, 10 BUHMKaTh. Ha IyMKy rcuxornoris i nmegaroris Hait6inb edek-
TUBHVM JIJIS1 PO3BUTKY MUC/ICHHS € Ipo0/IeMHe HaBYaHHA, 3a KOI'O 3aCBOEHHS 3HAHD Bijl-
OyBa€eTbCs y TpoLieci po3B’sA3aHHS KOHKPETHOI >KUTTEBOI M 3MOJIE/IbOBAHOI IIPOO/IEMIL.
Ieit MOMEHT BUCTYIIA€ BM3HAYa/IbHVIM Y/HHMKOM IIPU CTBOPEHHI i BUKOPUCTaHHI 3aBJJaHb
y IIpoI1ieci KOMIIETeHTHICHO OPi€EHTOBAHOro HaBYaHH:A biosorii (migpospin 1.6).

[ITo6 chopmyBaTy B y4HIB yMiHHs 3aCTOCOBYBATY 3HAHHs, BAPTO He OOMEXYBATICS Ti/lb-
KU 3aCBOEHHAM CIIOCOOIB iA/IBHOCTI 3 IIEBHMM HaBYaAbHUM 3MICTOM. BaxkjmBo HaBumtmCA
3[Ii/ICHIOBATY IIepeHeCeHHs LIUX CIIOCO6iB Y HOBI cuTyalil. Y cBOIO Yepry Ipoliec IepeHeceHHs
noTpebye HabyTTA JOCBi/ly aHATITUKO-CUHTETUYHOI Jis/IbHOCTI, y3aranbHeHH: i abcTparyBaH-
Hsl, PO3BUTKY €/leMEHTIB TBOPYOI Ais/bHOCT. Lle TeXk yMOXK/IMBIIOETbCS IIPOOIEeMHIIM HaBYaH-
HAM, IiJ] AKMM PO3YMIIOTb CHCTEMY PO3BUTKY Y4HIB, IO IPYHTYETbCA HAa BUKOPMCTaHHI Ha-
BYJIbHYX IIPOO/IeM Y TIpolieci HaBYaHH i 3a/Ty4eHHi LIKO/ISAPIB 1O aKTMBHOTO PO3B sI3aHH IX.

Buxigumit myHKT y npo6/1eMHOMY HaBYaHHi — CTBOpPeHHs NPOOIEeMHOI cuTyarlii, sika
y LIKO/IAPIB CTUMY/IIOE ITOTpeOy BUPILINTH IIeBHY TEOPETUYHY UM IPAKTUYHY IIPpoO/IeMy,
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Bi/{HaiI TV 1II0Ch HOBe (IaHi, BiITIOBib Ha 3aIMTaHHSA TOIIO). Bayk/IMBUM aKTUBI3yI0UMM MO-
MEHTOM BJCTYIIA€ BJIACHA iHilliaTMBa y4HA: AKIO BiH 3alliKaBJ€HMII y BifiIOBifi, BiH cam
IIYKaTYMe CII0COOM TOCATTI MET.

Y BiTum3HAHIN Teopil i MeToaMIi HaBYaHHA 6ioOrii Ta iHIMX IPUPOXHIYNX HABYAIb-
HIIX IIPeIMeTiB onycaHi 3acobu i mpaBuIa CTBOPeHHs IPOOIEMHIX CUTYaIliil (BUKOPUCTaH-
HS IPOTUPIY, KOH(IIKT MDK HasBHMMM 3HAHHAMM 71 BiJOMYMI YIHSM CIOCOOaMM PO3B’sI-
3aHHA 3aBJAaHb IIEBHOIO TUIIY i BUMOraMyu HOBOI 3ajiadi, MK 3MiCTOM HaBYa/bHOI TeMU
i inTepecamu y4HiB Ta inmi) [6-11, 23, 27, 30-32, 34-36].

Ha ocHoBi 3micTy HaBuanpHOrO npegmeta «bionoris» (6-9 kaac) MOKHa BMOKPEMUTH
TPY TUIIM IIPOOIEMHO-Ti3HaBa/IbHVX 3aBJJaHb 1 PO3NOAIINTY iX 3a TPbOMA PiBHAMM CKIIafI-
HocTi (Tabmyus 1.1.). Iporjec HaBYaHHA HeOOXiHO OpiEHTYBATM Ha PO3B’sI3aHHA YIHAMU
3aBJJaHb, 110 YCK/IQTHIOKOThCS,  OBOJIOAIHHSA YMIHHAM PO3B A3yBaTy 3aBJJaHH IIOIIePEHbO-
IO TUITY BUCTYIIA€ YMOBOIO J/IS1 PO3B A13aHHA 3aB/IaHHA HACTYIIHOTO TUITY.

Tabnuuys 1.1.

Tumnn IIPOG]ICMHO-IIiSHaBaTII)HI/IX 3aBIaHb

Tunu 3aBgaHb

OCHOBHi 03HaKM 3aBJaHHA

IIpuxmagu

ITpobnemua curyanis

CynepeyHocTi MK HayKOBM-
My Qakramy abo CyIepedHo-
CTi MDK HAasBHUMU 3HAHHAMU
i HoBuMU (akTamMm

Y pocnmH-CyKyneHTiB IPOJVIXY CIIe-
KOTHOTO JjH:A [TOBUHHI Oy TN 3aKpUTi.
Aste BmeHb Ha cBiTIi Bi}I6YBa€TbCH
dborocnHTe3 i HEOOXiHO 3MilICHEH-
Hs1 ra3006MiHy depes mpopmxu. SIki
IPUCTOCYBAaHHA MOITIM YTBOPUTHCS
Y IMIX pOCTINH?

t‘IaCTKOBO—l'IOI.I.IyKOBe

3aBJaHHA MICTUTh Ipo6IEMY

UyM MoBMHEH BifipisHATHUCA Tpoliec

TIOLIYKOBE 3aBAaHHA

Ky HeoOXifHO BupimmTH Ca-
MOCTiifHO, ~ cOpMyITIOBaBIIN
HIOTIEPEIHBO TiNoTe3y

3aBJaHHA i YaCTKOBO BKa3aHO UUIAXY A | (POTOCHHTE3y Y POCIMH JCOCTEIy
ii po3B’sA3aHHs i IyCTEeIbHMX POCIMH-CYKY/IEHTIB,
AKIO TIPOAMXM CYKY/IEHTiB BJI€Hb
3akpuTi (y CIieKy) i ra3006MiH MOX-
JIMBUIA TIAIIE BHOYI?
ITpobnemHo- 3aBmaHHA MicTuTh mpobneMmy, | Y pPOCINH-CYKYTeHTiB BIeHb Ipo-

IUXV 3aKpUTi, IO IEepeUIKOIPKAE
Ha}IMipHOMY BUIIAPOBYBAaHHIO BOIMN.
CoopmymoiiTe rinoTesy, Mo IMOAC-
HIOE, 5K BinOyBaerbcs (OTOCUHTES
Y IMX poc/iuH. Ik MOXXHa mepeBipn-
TH L0 TimoTesy?

HA

HocnigHuiibKe 3aBIaH-

3aBJaHHA MICTUTb /uiIe (aKT,
a MOIIYK Mpo6meMit i MISXiB 1i
BUPpIIIEHHA 3[iJICHIOETbCA Ca-
MOCTITHO YYHAMMA

[Tpomec ¢oTOoCHHTE3y Y IyCTelb-
HUX POC/IMH-CYKY/IEHTIB Bifpi3H:-
€TbCA Bifj LIbOTO NPOLECY Y POCTIMH
micocreny. fK BU BBa)kaeTe, YOMY?
Sx moxe BimOyBatucsa ¢orocunres
Y CYKy/IeHTiB?
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HasBHicTb i ycBioMIeHHs sIKOiCh po6eMy, Tporiec ii po3B’si3aHHs, 1[0 BK/IIOYAE YiT-
Ke IUTAHYBaHH: Jiili, pO3IOJiI 3aBJjaHb MK YYaCHMKAaMM BUKOHAHHA 3aBJaHHA IIpUTaMaHHe
MeTOfy IpOeKTiB. BiH Mae craryc 0coOuCTiCHO 30pi€eHTOBAHOI IeAAaroriYHol TEXHOIOTII, OC-
HOBY SIKOI CTAHOBUTD BK/IIOUEHHsI YUHIB Y pi3Hi BUY AisSUIBHOCTI (Ii3HABa/IbHY, JOCIiTHALIb-
Ky, KOMyHIKaTUBHY, IpakTH4Hy Ta iHmi). [Tpu npomy BifOyBaeTbcs iHTerpalis 3HaHb Y4YHIB
3 Pi3HMX IIPEIMETIB, 3a/Ty4EHHA BIACHOTO JJOCBiMly, CTBOPIOIOTbCA OIITYMA/IbHI YMOBM JI BU-
CyBaHHA HOBUX ifjeit. Ile cripyusie po3BUTKY KPUTUYHOTO i TBOPYOTrO MUC/IEHHA KOHKPETHOTO
Y4HA, JIOTO HAIIOJIEITIMBOCTI, KPEATUBHOCTI, CIIPSIMOBAHOCT] Ha KiHLIEBUII pe3y/bTarT, IIi3Ha-
BaJIbHOI CAaMOCTIMIHOCTI, Mi3HABa/IbHMX HABMYOK Y4H:, YMiHHA CaMOCTIIHO KOHCTPYIOBAaTyU
CBOI 3HaHHS, YMiHHS OpiEHTYBATHCA B iHPOPMALIITHOMY CepeiOBMUILL, CITiBIIPAIlIOBATIL.

Komnemenmmuicnuii nioxio. Konueniielo HoBoi ykpaiHChKOI IIKOMM iHCTPYMEHTOM
BIIPOBA/I>)K€HHA KOMIIETEHTHICHOTO MifIXO[y Y HaB4a/IbHUX IIpOrpaMax BY3HAYEHO 3MillleH-
HS aKI[eHTY 3 HarpoMaKeHHs (aKkTiB Ha PO3BUTOK YMiHb [25, c. 12].

DopMyBaHHA KOMIIETEHTHOCTEN CTa/I0 BU3HAYa/IbHUM B OHOBJIEHHI HaBYa/IbHUX IIPO-
rpam y 2017 poui, BK/IF04a04y mporpamy 3 6iomorii jyisa 6-9 Kiacis, 3aj1s 4iTKOTO OKpec-
JICHHS 3HaHb, YMiHb i LIHHOCTEI, 10 BXOAATD [0 CK/Ia/ly KOMIIOHEHTIB BiJIIOBiIHOI IIpef-
METHOI KOMIIeTeHTHOCTI [3].

Bignosigps MeTopyky HaB4aHHsI 6ioIoril Ha MPO6/IeMy KOMIIETEHTHICHO OPiEHTOBAHOTO
HaBYaHHs NOJIAATAE Y po3pobieHHi Gopm, 3aco6iB i MeTOAIB, aleKBaTHNUX 3aBAAHHIO Qop-
MYBaHH: IIPEIMETHOI i KTI0UOBUX KOMIIETEHTHOCTEN YKPalHChbKMX Y4HIB, i BK/IFOYA€E Ki/lbKa
nosuwiiit. ITo-nepine, HajlaHHA NPIOPUTETY POSBUTKY YMiHb, INMPOKUI CIIEKTP AKUX BKIIIO-
YEHO JJO HaB4Ya/IbHOI ITporpamMu. Y Hill yMiHHA BK/IIOYEHO O KOMIIETEHTHICHOTO ITOTEHIIiamy
npepMera «bionorisi» i g0 O4iKyBaHMX pe3y/bTaTiB HaBYalAbHO-III3HABAIbHOL JifAMbHOCTI
y4HiB. SIK Bifomo, popMyBaHHs yMiHb Bij0yBa€TbCs y MpOLieCi OaHyBaHHS YYHAMM CIIO-
cobamy Mi3HaBa/IbHOI [Ais/IbHOCTI (HALIPMKIIAZ, PO3Ii3HABATH, IIOPiBHIOBATH, YCTAHOBIIIO-
BaTU B3a€EMO3B 3K, 3aCTOCOBYBATHM 3HAHHA) i MPAKTUYHOI Ais/IbBHOCTI (BUTOTOB/IATY Mi-
KpoIpernapaTy i po3risafaTy ix mij MiKpoCKONOM, IpopoLlyBaTy HaciHuHY Ta iHmi). s
11bOr0 e(PeKTUBHVM € BUKOPUCTAHHS MeTOfiB, GopM i 3aco6iB HaBYAHHS, 1[0 TO3UTUBHO
3apeKOMeH/lyBau cebe y IpakTHLli MUHY/IOro i cborofieHHs. [xepenamu iHdopmarii mpo
HYIX BUCTYIIAIOTh METOMYHI ITOCIOHMKY, myO/iKalii y HayKOBO-METOAMYHYX HEPIOANIHUX
BUJIAHHSAX, iHTepHeT-mKepena [14, 18, 19, 37].

3acmyroBye Ha 0COO/MBY yBary Te, 10 MOBa Jijje He /yIlie IPO MPeAMETHI yMiHHS, 3Y-
MOBJIeHi crerydiko HaB4anbHOro npepmera «biomoris» (BusABmATH Ta omucyBaTn 6io-
JIOTi4Hi 00’ €KTH, IOSICHIOBATH SIBUIIA XKIBOI IIPUPOAM, XapaKTepU3yBaTy IPUCTOCYBAHHSA
OpraHi3MiB 0 IIeBHMX YMOB CepefJOBUILA Ta iHI), ajie i 3ara/IbHOHABYa/IbHI, HATIPUK/IAT,
YMiHHSA OpraHi30BYBaTy CBOI0 HaBYa/IbHO-IIi3HABAJIbHY [iA/IbHICTD; YMiHHA INYKATH, OIIpa-
IIbOBYBATH i IpeseHTyBaT! iHGOPMaIliio; yMiHHA CHIBIIPALIOBATH Y TPYI/KOMaHAI 3311
HOCATHEHHA CIiIbHOLI MeTu. 1]i yMiHHA BUCTYIIAIOTh €/IeMEHTaMI K/II0YOBUX KOMIIETEHT-
HOCTel1, iHTerpoBaHMil XapakTep sIKMX BU3Hauae crenniky MeTopuky ix ¢popMyBaHHS,
3 AKOI0 3HAIOMJIATD HACTYIIHI PO3JIiNMN.

[To-npyre, BpiBHOBa)KeHHsI 3HAHHEBOTO KOMIIOHEHTY 3 PO3BUTKOM adeKTUBHOI cde-
pu fuTVHY (€MOLLiit, TOYyTTiB, IparHeHb, Boii). [JboMy crpusie BKIIOYEHHS [IPEIMETHOTO
3MICTY, 110 BU3HA4YEHNI1 HAaBYa/IbHOK IIPOIPaMOK), Y KOHTEKCT >KUTTENIANMbHOCTI IIKOJIAPIB.

16



Hasuanns 6ionoeii yuHie 0cHO8HOT WKOU

Hanpuxian, neMOHCTpyBaTH LIKOJLIPAM, K BOIOAIHHS PiSHMMY YMiHHAMM (YMiHHAM IIPO-
BOJIUTY CIIOCTEPEKEHHS i eKCIIepYMEHT, aHa/Ti3yBaTH, CIiBCTAB/IATH, y3aTra/IbHIOBATH TOLL[O)
JIOTIOMAra€e CaMOCTiTHO OpiEHTYBATHCh Y pisHMX Kepenax iHpopmarnii i ;ob6yBaTy HOBI
3HAHHsA, 00MpaTy CTpareril BTACHOI HOBENIHKY Y KUTTEBUX CUTYALIAX, SIK-OT JIs BKUBaH-
HS 3aXOfIiB MPOQIIAKTUKY 3aXBOPIOBAHb, 1[0 CHPUYMHIOIOTHCS IprbaMy, I IPUITHATTS
pillleHHA 100 HaJaHHA MePIIOl JOIOMOIY TPy YUIKOJPKEHHAX OIIOPHO-PYXOBOI CUCTEMY,
if 9ac BMOOPY i BUKOPUCTaHHSA NPOAYKIil, CTBOPEHOI Ha OCHOBI TeHeTMYHO Mopupiko-
BaHMX OpraHi3MiB. 3a TaKOro IifXOHy IOCUITIOETHCSA NMPaKTMYHA OPiEHTOBAHICTb 3MICTY
HaBYa/IbHOTO MaTepiasy i croco6iB Ais/IbHOCTI, 110 CIPUsIE YCBIZOM/IEHHIO YIHAMY 0COOM-
CTiCHOI 3HauyIOCTi 6i0/MOriYHOI OCBiTH, T PO y XXUTTI MOACTBA i BUpiLIeHHI II06aIbHIX
po6seM IIaHeTy, TO6TO 3a0e3Ievy€eThCsI PO3BUTOK y LIKO/IAPCTBA L[iHHICHOTO CTaB/IeHHS
[0 HaBYaHHA B3araji, 6i0/10riYHol 0CBiTH, XKUBOI HIpUpOAY Ta i BUBYEHHS.

OCKinbKM OCBiTa HifpOCTaI04Oro IOKOIIHHA Opi€HTOBaHA Ha Pi3HOOIYHMIL, BIMbHUIL
i TBOpUMIT PO3BUTOK OCOOMCTOCTI, HA OCOOIMBY YBary 3ac/lyrOBy€ CTAHOBIEHHS 0COOMCTIC-
HIIX SIKOCTel1 y4HIB 3acobamMy HaBYaIbHYX IIPEAMETIB, 30KkpeMa «bionorii». 3 foTpuMaHHAM
IICYIXOJIOTO-TIElarOTiYHMX 3aKOHOMIPHOCTE) HaBYaHHSA i BUXOBaHHA Y4HIB HifI/IiITKOBOTO
BiKy y MeTO[VIIi HAaBYaHH: 6i0/10Til CTBOPIOIOTHCS peKOMeHAALIT 1107I0 PO3BUTKY CaMOCTili-
HOCTI y IpUITHATI pillleHHA i BiIITOBiIa/IbHOCTI 3a Pe3y/IbTaTy CBOEI iA/IbHOCTI, HAIIOJIeI/IN -
BOCTI Y JOCSITHEHHI MeTH, TOTIEPAHTHOCTI, iHiI[iaTBHOCTI, pedIeKCMBHUX YMiHb |5, 14, 38].

Tak, 11106 HaBYUNTY YYHIB Bi/JICTOIOBATI CBOIO TOUKY 30PY HEOOXi/JHO CITOYATKY ITOKa3aTu
iM 3pasKy JOBefieHHs HayKOBOI IIPAaBOTH, NPUK/IaAy 60pOThOM Pi3HMX IOIIAZRIB (HAIpK-
KJIaji, AUCKYCii BYCHVX 1I[OI0 BUHMKHEHHS >KUTTS, MaTepia/IbHMX HOCIIB criakoBocTi). [
LIbOTO CTAaHYTb B HAarOfli 3aB/IaHHA MPOBOKALIITHOTO XapaKTepy, 4O AKMX BK/IIOYEHO IPOTU-
piuus, 110 MOfeNMoTh Ayckycito. Hanpukian, «JJaBHbopuMcbKuit opatop KsiHTiniaH pa-
IMB CBOIM Y4YHAM y MOBJIEHHi BUKOpMCTOBYBaTu 7 3anuTanb: XTo? lllo? Hasimo? [le? Yum?
SIx? Komn? CporopHi Lieil mepeik BUKOPUCTOBYIOTh 0i3HeC-KOHCY/IBTAHTH, >KYPHATCTI
i npepcTaBHUKY iHINX podeciit. Yu JOCTATHRO IMX 3alUTaHb [JI TOTO, {00 IOSCHUTI
criBicHyBaHHs rpu6iB i BOZOpoCTell y MMIIaiiHUKy?

Bapro mam’sitaty, 1110 ypaxyBaHHs BYKTe/IeM OCOOVCTICHOTO JOCBiNy Y4HiB i jforo 36ara-
YeHH: € YMOBOIO IIPOCYBAaHHsA IUTHHY B HABYaHHI, HAOYTTi HEr0 BIIEBHEHOCT] Y BIIACHMX MOX-
JIMBOCTSIX BUPILIyBaTy HaBYa/IbHI I II03aHABYA/IbHI IPOOJIEMY, HOCATATI )KUTTEBOTO YCIIiXY.

3anopyka epeKTUBHOI peasi3alil KOMIIETEHTHICHOTO MiX0RY y 6ionmoriuHiit ocBiTi —
BU3HAYeHHs 1 JOTPMMaHHS yMOB HaBYaHHsA 0io/oril Ha KOMIIETEHTHICHINI OCHOBI, po3po-
O/1eHHs1 HaBYa/IbHO-METOAMYHOTO IHCTPYMeHTapilo, 1110 3abesnedye GopMyBaHHA Ta OLi-
HIOBaHHSI IIPeMEeTHOI 6i0/TOri9HOI i K/TFYOBMX KOMIIETEHTHOCTEIA.

YMmoBU pOpMyBaHHS IpeAMeTHOI 610/10TiYHOT KOMIIETeHTHOCTI OAIAI0Th Ha BHY TPilll-
Hi (BiKOBi 0COOMMBOCTI AUTHHY, iI COLia/IbHMIT JOCBIf 1 IiHHICHI OpieHTaNii, ini i MOTMBU
HaBYaHHS, 5Ki 3a0e31e4yI0Th YCBiIOM/IEHY Ais/IbHICTD) i 30BHILIIHI, 1110 BK/IIOYAIOTh METOJY,
¢dopmn i BifnoBigHe pecypcHe 3abesnedeHHs (HaBYa/JIbHO-METONMYHMII iHCTpyMeHTapii
i MmaTepianpHO-TexHiUHY 6a3y HaBYaHH: 6ionorii) [16].

Ha oco6mmBy yBary saciyroBye npodeciiiunii piBeHb IearoriqyHux Kafipis, a TaKOX
COLIIOKYNIbTYPHI YMOBM HaBYaHHsA, IO CTOCYHOTbCA LIiHHOCTEN 1 Tpaiuuiil HaBYa/JbHO-
ro 3akmafy. JlyaqpHuM XapakTepoM HafineHi iHGopMaliiiHi yMOBY, sIKi XapaKTepusyIoTh
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3aJIOKHICTh CIIPUIIMaHHA 3MICTy OCBiTM YYHAMM Pi3HMX BiKOBMX IPYII Bifj II€aroriYHOro
BIUIMBY Bumrens. IIpu peanisaniii 1ux yMOB HeOOXiZIHO BpaXxOBYBaTy BifIIOBiIHICTD erle-
MEHTIB 3MiCTy OOIPYHTOBaHMM KOMIIOHEHTaM IIpefMeTHOI 6i0NoridyHoi KOMIIeTeHTHOCTI
(3HAaHHEBOMY, [is/IBHICHOMY, LIIHHICHOMY), PiBeHb IiTOTOB/ICHOCT] Y4HIB /IO 3aCBOEHHS
CKJIQ[JHMKIB 3MICTy 1 pOpMyBaHHS Bi/JIIOBiTHMX KOMIIOHEHTiB KOMIIETEHTHOCT], OIITMMaJIb-
HICTb BU3HAYEHNX MPUIIOMIB IIPE[CTAaB/IEHHA HaBYaIbHOIO Martepiany y4HAM. [lo 30BHill-
HiX yMOB HaJIe)XaTb yci 3aco0M HaBYaHHs (IMAAKTIYHI, HaBYa/IbHO-METOAMYHI, TeXHIYHi),
SAKi cpusA0Th GOPMYBAHHIO IPEAMETHOI 6i0/10riuHOI KoMIeTeHTHOCTI. CydacHMiT BYNTENDb
6iormorii Ma€e 3HaYHUI apceHal AUAAKTUYHMX 3ac00iB, sIK-0T repbapii, Konmekuii, penbedHi
TabmMLi, cxeMy, MiKpoIpenapary, IpuponHi 06 ek, Biteodparmentn, pororpadii, Mo-
O, MgPYYHMKY, JOBiJKOBY i HayKOBO-Ili3HaBa/IbHY JiTepaTypy. HaB4aibHO-MeTOANMYHI
3aco0u JJOIIOMAraloTh LIKO/IIPaM OBOJIOAITY Pi3HMMY BUIAMU His/IBHOCTI, BK/IIOYAIOTD iH-
¢dopmaliito po mocIifoBHICTD i BUKOHAHHS HeOOXiIHUX Aiilt. []o HUX Hajle)XaTb arOpUTMU
i, OpieHTOBaHi Ha OBOJIOJiHHA HaBYa/IbHO-II3HABA/IbHMMM i HaBYa/IbHO-IIPAKTUYHIMU
YMIHHAMM, 3arajibHi a/IFOPUTMIYHI NIPUIINCY, IHCTPYKLil 0 BUKOHAHHA IPAKTUYHUX i /Ta-
6opaTopHMX po6iT, TabOPaTOPHUX OCIIPKeHb, HABYA/IbHI 3aBIAHH: i BIPaBU JIA CaMo-
CTiIHOrO BVIKOHaHHA YYHAMU. Y Ilepefadi HaB4YanbHOI iH(opMallii TaKOX [JOIIOMararThb
TeXHIYHi 3aco6u, 30KpeMa 0OaHAHHS i TabopaTopHi mpuIaay, 3aco06y IMPOrpaMoOBaHOTO
HaBYaHH (e/IeKTPOHHI MiIPyIHMKY, TOCIOHMKM, TpeHaKepy Ta iH). Hanpukiaz, KoMIIeKT
nigibpannx 3aco6iB 10 BUBYEHHs 0COOIMBOCTEI aHATOMO-MOPOIOTi4HOI OYZOBY POCINH
BK/IIOYAE OUIAKTUYHI, HAaBYaJIbHO-METONUYHI, TeXHIUHi 3acoOu HaB4YaHHA. J0 IMIAKTIY-
HIIX 3ac006iB HaJ/Ie)XaTh IPUPOJHI 06 €KTY (KIMHATHI poC/IMHM), BOJIOT1 Tpenapary, repoapii,
KOJIeKIIii, ifpyYHMKY, JOfATKOBA JiTeparypa. HaBuyanpHO-MeTOnMYHI 3aC00M BKIIOYAIOTh
iHCTPYKILiI Ta aNTOPUTMIUHI IPUINCK /IS IPOBEEHHS CIIOCTepeXXeHb i HOCifiB, ependa-
YeHVX HaBYa/IbHOK IIPOTrpaMolo [3], IIOfleHHMKY CIIOCTepe>KeHb, HaBYa/IbHi 3aBaHHA. Tex-
HiYHMMY 3ac06aMy € MiKPOCKOIL, JIyIIa, BUMIpIOBa/IbHI i pernapyBanbHi IpuIaim, IIaHIIeT
41 KOMIT I0Tep.

Crermdika MeTOAVIKY KOMIIETEHTHICHO Opi€HTOBaHOTO HaBYaHHsI 6i0s1oril yYHiB 1OIsI-
Ta€ y TOMY, 10 Li/IeCTIPSIMOBAHMII IIejaroriyHmil BIVIMB OBMHEH 0a3yBaTCs HA B3aEMO-
IIPOHMKHEHH] 1 B3aeMo36aradyeHHi 30BHILIHIX i BHYTpillIHiX yMOB GOpMyBaHHS IpeIMeTHOI
6iomoriuHoi KoMeTeHTHOCTI. Takumil miAXix KO3BOJIsIE CMHXPOHI3YBaTy CKIQJHMKY 3a3Ha-
4eHOI KOMIIETeHTHOCTI y Li/licHe 0coOucTiCHe Ha/i0AHHS IIKOISPIB.
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1.2. KoMneTeHTHiCHO OpieHTOBaHe HaBYaHHSA 0i0/OTii: TEOpeTUYHI OCHOBHU

KommeTeHTHICHO OpieHTOBaHe HaBYaHHsA 0a3yeTbCA Ha peayizaliil KOMIIETEHTHICHOTO
nigxony B ocBiti. Pe3ynbTaToM Takoro HaB4aHHSA HepepOadyeHO GOpPMYBaHHS IpeIMEeTHOI
(6iomoriyHol) i KIIOYOBUX KOMIIETEHTHOCTEI.

IIoHATTA «KOMIIETEHTHICHMII MifXifl», «KOMIIETEHTHICTb», «IpefMeTHa KOMIIeTEHT-
HICTb», «K/TF0YOBi KOMIIETEHTHOCTI» y>K€ MAIOTbh CBOIO iCTOPIiI0 pO3BUTKY.

3a ocTaHHE JleCATUPIYYA 3pOCiia KiZIbKICTh CTaTell, B IKMX 3aCTOCOBYIOTbCS 1ii TOHATTS.
IIpore, omHO3HAYHOCTI B iX TIyMadeHHi He icHye. Hamra yBara Tako)X IpMUKyTa [0 TIyMa-
YeHHs LMX HOHATD, iX 3MICTY, CTPYKTYpH i IOKOMIIOHEHTHOTO IPOsABY B OYiKyBaHMX pe-
3y/IbTaTax HaBYaHHA.

AHami3 OCTaHHIX [JOCTiMKeHb II0Ka3aB, 110 YIPOBAPKEHHS KOMIIETEHTHICHO
Opi€HTOBAaHOTrO HaBYaHHA 0i0JIOTil B OCHOBHIII KO CIMPA€ETHCS HA PO3POOKNM 3apyOiK-
HUX i BITYM3HAHMX y4eHMX. AHajli3 IXHIX HayKOBUX Ipalb i ny6}1i1<auil71 IIOKa3aB, 1o IIe
IATAHHA PO3INIAHYTO 3 TAKMX CTOPIH:

o OOIPYHTYBaHO 3arajibHOIEMarOTiYHMII aCIeKT KOMIIETeHTHICHOTO IIIXORY B OCBITi
(€. bepexxnosa, H. bi6ik, C. boupap, I. 3umus, B. Kanpneit, B. Kpaescpkuit, O. JIokmum-
Ha, O. Ilomeryn, [Ix. Pasen, 1. Pogurina, O. CaBuenko, A. Xyropcpkoit, C. lInmos ta
iH.);

o c(OpPMyIbOBAHO O3HAYEHHH JI BU3HAYEHO CYTHICTb Ta CTPYKTYPYy KOMIIETEHTHOCTI
(C. bonpap, I. 3umns, O. ITomerys, [Ix. PaBen, O. CaBuenko, C. Tpy6auesa, A. XyTop-
cokoii, C. [Inmos, I. miripinosa ta in.);

e BU3HAYEHO NPEAMETHUI aCIIeKT KOMIIETEHTHICHO OPiIEHTOBAHOIO HaBYaHH:, 30KpeMa il
6ionoriunuii (JI. Bamenxo, T. Kopuesniok, H. Marsm, H. HoBukosa Ta in.).
3araspbHOIENATOTIYHUIT aCIIeKT MPOOIEMU KOMIIETEHTHICHO OPIEHTOBAHOI OCBITH aK-

TUBHO PO3ITIAMAETbCA B KiHIi XX ¢T.— Ha o4aTKy XX1 cT. MbDKHapOgHMMM OpraHisalis-
mu — IOHECKO, IOHICE®, papoto €spomnn, Oprasnisalii€io €Bpomneiicbkoro ciiBpo6iTHm-
IITBA Ta PO3BUTKY, MDKHApOJHUM JelIapTaMeHTOM CTaH/]aPTiB, SIKi y3araJabHIIN JOPOOOK
nefaroris 3 ycboro cBity. IIpo ne 3asHadae O. OBYapyK «HayKOBILi €BPOIENCHKMX KpaiH
BBQ)KAIOTB, 1II0 HAOYTTA MOJIOA/I0 3HAaHb, YMiHb i HABUYOK CIIPAMOBaHe Ha BIOCKOHA/ICHHS
iXHbOI KOMITETeHTHOCT], CIIpMA€ iHTENEKTyaTbHOMY J1 KyIbTYPHOMY PO3BUTKOBi 0COOMCTO-
cTi, GpopMyBaHHIO B Hel 31aTHOCTI IIBYUAKO pearyBaTy Ha 3amnTy 4acy. CaMe TOMY BaXK/IM-
BUIM € YCBiJOM/ICHHSI CAaMOT0 IIOHATTS KOMIIETeHTHOCTI Ta AK HeoOXiftHo 1i popmyBary, 1m0
Mae OyTy pe3y/nbTaToM HaB4aHH:» [16, c. 6].

Y BiTUM3HAHIN OCBITi TAKOX 37i/ICHIOETbCA ITepeopieHTallid IUKiTbHOI OCBITU Ha KOM-
HeTeHTHICHy mapapurmy. Y 2003 p. B mexxax npoekry IIPOOH (anrn. United Nations
Development Program — opranisanis B cucremi Opranisanii O6’egnannit Haniit) pos-
I7IA7IaN0Cs MATAaHHA 3allpOBA/PKEHHA KOMIIETEHTHICHOTO MifXony Ao HaB4YaHHA. lo cKma-
Ry pobouoi rpynu Bxopwmm 1 ciiBpo6iTHuky HanioHanbHoi akagemii megarorigyHux Hayk
Ykpainn. 3a pe3ynbTaTaMul AisIBHOCTI po604ol rpymm OY/I0 «3alIpOIIOHOBAHO TaKUII Iie-
PeJliK K/I04OBMX KOMIIETEHTHOCTEN: YMiHHA BUMTUCA; KOMYHIKaTMBHA, COljia/IbHa KOMIIE-
TEHTHICTb; 3ara/IbHOKY/IbTYPHa; 3/[0POB’A30epeXKyBa/IbHa; TPOMA/IAHCbKA; KOMIIETeHTHOCTI
3 iHpopMailTHNX i KOMyHIKaLiTHMX TeXHOMOTiN» [11].
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ITigcymoBytoun focBiy eBpormericbkux Kpain C. borgap (2003) 3po6mia BUCHOBOK, 110
HOBMII BUTOK y PO3BUTKY TeOpil 3MICTy IIOB’SI3aHUII i3 YIIPOBaKeHHSAM KOMIIETEHTHICHOTO
nigxopy. KommereHTHicHa ocBiTa Oi/bllle 30pi€HTOBaHa HA IIPAKTIYHI pe3y/IbTaTH, JOCBi] 0CO-
6uCTOl AisS/IBHOCTI, BUPOO/IEHHS CTaB/IeHb, HDK Ha 0OCST 3HAHD, a Ije 00YMOBJ/IIOE IIPVMHIIMIIOB]
3MiHU Y 3MiCTi Ta OpraHisauil HaBYaHHS, SIKe CTA€ CIIPAMOBaHNM Ha pO3BUTOK KOHKPETHYIX LIiH-
HOCTe1 1 JKUTTEBO HeOOXiIHVX 3HaHb i yMiHb y4HiB... C. BoH#ap MpogoBXye, 110 B pe3y/bTaTi
HaBYaHHA «BUITYCKHIK IIKOM Ma€ Oy TV MOOUIbHYM, BOTIOAITY MilJHUMY (PyHIaMEHTaTbHIMI
3HAHHAMM, CYYaCHUMIM TEXHOJIOTiAMU, BMITV OPI€HTYBATHCA y PiSHMX rajly3saX HayKy, afarl-
TYBATUCA [0 AiVICHOCTI, IO MOCTIiTHO 3MiHIOETHCS, BMITU IPUIIMATy 3BaXKeHi, 00IpyHTOBaHi
pilleHHs, 6y TV TOTOBMM IO CAMOHABYAHHS i CaMOBJJOCKOHa/IeHHs1. ToMy 3aBJjaHHs Cy4acHOI
IIIKOJIV — BMXOBAHH: KOMIIETEHTHOI OCOOVICTOCTI, AAKa BOJIOfi€ He JIIle 3HAHHAMM, BICOKVIMU
MOpa/IbHIMI IKOCTSIMM i € podpecionasnom, a i yMi€ JiATH aJieKBaTHO y BiIIOBITHMIX CUTya-
1Ii5IX, 3aCTOCOBYIOYY 3HAHHA i1 Oepyun Ha ceOe BiiIOBIa/IbHICTD 3a CBOIO ALUIBHICTD» [4, C. 8].

C. Bonpgap (2003) i L. IlImiripinoa (2013) 3akijeHTyBa/my yBary Ha BArOMUX Y/HHMKAX,
1110 00YMOBJIIOIOTh YIIPOBaPKEHHS KOMITeTeHTHiCHOTO minxony. «[lepumit unHank — XX1
CTOTITTS — Iie 4ac IePeXOfy A0 BUCOKOTEXHOJIOTIYHOrO iH(OPMAILiifHOTO CYCIIiIbCTBA.
B HPOMY AKICTb JIIOACHKOrO MOTEHILIiaTy, PiBEHb OCBIY€HOCTI /1 Ky/IbTYpyY BCbOTO HAaCEIEH-
Hsl HaOyBalOTh BMPIIIA/JIbBHOTO 3HAUYEHHS I €KOHOMIYHOTO i COLia/IbHOTO IIOCTYITY Jep-
kaBu. ColiasibHi 3MiHM, HAYKOBO-TeXHIUYHMUIT PO3BUTOK, XapaKTepHi /1A OCTaHHIX JlecATI-
JIiTh CBiTOBOI iCTOPIl, BIVIMHY/IM HA 3MiHY MeTH i 3aBIaHb OCBiTH. [Ipyruil YNHHUK — 3MiHA
COLIiaJIbHO-€KOHOMiYHMX YMOB, IIBU/IKi TEMIIM PO3BUTKY HAYKOBVX 3HaHb i TEXHOJOTII BU-
MararTb CYyTTEBUX 3MiH K y Ipo¢ecioHanbHil, Tak i B IIKiNbHIi ocBiTi» [4, c. 9].

I. IImiripinosa (2013) popasna Iue ABa YMHHMUKM (BOHUM OYAYTb TpeTiM i yeTBepTUM)
«TpeTili YMHHUK — HeOoOXi[HICTb IpVBEIeHH: Y BiAIOBIAHICTD iCHYIOUY CHCTEMY IIKiNTbHOI
OCBITM BUMOTraM CY4aCHOI €KOHOMIKMU i CyCIIi/IbHOTO PO3BUTKY i 4eTBEPTUI YMHHUK — y3-
FOIKEHHs 3HAaHHEBOI IIapaJXir'My OCBITY 3 KOMIIETEHTHICHO OpieHTOBaHOMI0» [23, ¢. 49]. 11i
YYHHUKY TiCHO MXK COO0I0 B3a€MO3B A3aHi.

I1ig 9ac peasnisanil KOMIIETEHTHICHOTO MiIXOMy O KOHCTPYIOBAHHA 3MICTY OCBIiTH YyBili-
AyTb 3HAHHS, CIIOCOOM [is/IBHOCTI, JOCBil pelpOyKTUBHOI i TBOPYOI His/IBHOCTI, HOCBif
L[iHHICHOTO CTaBJ/IeHH: JIO CBIiTY. 3 MO3ULil KOMIIETEHTHICHOTO MiIXOAYy B 3MICTi OCBiTU aK-
LIeHT Ma€ Oy Ty 3MilleHnit Ha CIocoOM HisTIbHOCTI, TOZIi 3HAHHSA CTAIOTh TUM 3ac060M, 6e3
SIKOTO He MO>XHa 3[iMICHUTY Jisi/IbHICTD.

Y pmocmipKeHHAX 3a OCTaHHI POKM HAyKOBILi HAMAararoTbCA BUM3HAYNUTHCA 3 IOHATTAM
«KOMIIETEHTHICTb», pO3pOOMTH JIOTO CTPYKTYPY 1 3MICT i IifXO/5aMu 10 3aCTOCYBaHHS KOM-
MIETEHTHICHOTO MiX0[y B peaTbHOMY HaB4a/IbHO-BMXOBHOMY Ipoleci. BusHauyeHHs NULAXiB
i MeXaHi3MiB IIbOr0O IPYHTY€TbCH, Ha AYMKY I. Ponurinoi, «Ha poexil izeit KOMIIeTeHTHiC-
HOTO IIiIXOly 1O CTPYKTYPH, 3aKOHOMiPHOCTEI Ta peaJiill MefaroriYHoro mnpouecy... Bopu-
HOYAC IeTa/IbHIIIOI PO3pOOKM MOTPeOYI0Th MUTAHHS AUJAKTUIHOTO Ta METOAUYHOTO 00-
IPYHTYBaHHS KOMIIETEHTHICHOTO IiJIXONly, «€KCTPAIO/IALIiA ifieil Ha HaBYaJIbHO-BUXOBHUN
Hpoliec, BUSHAYCHHA He TIIbKY TEOPETUYHVX OCHOB, a I IPOLieCyalIbHNUX YMOB (GOpPMYBaH-
HS1 KOMIIETeHTHOCTI y4HiB» [18, ¢. 9].

JocmipKeHHA 3 Iefaroriky i KOHKpETHMX METOIMK 3 OCTaHHi IeCATb POKiB CBifjyaTh PO
Te, 110 BEZIEThCS Cepiio3Ha po6oTa 0 OCMIUC/IEHHIO OCOOMMBOCTEN YIIPOBA/PKEHHS ifielt KOM-
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HeTEHTHICHOTO ITiIXOY B CUCTEMY 3arajibHoi cepeiHboi ocBiti. IIpoTe TeopeTnyHi po3pobxu
IIje He 3HAVIIIUIV HaJIKHOTO 3aCTOCYBAHH y IpakTuili pobory mkomn. Sk 3asHavae 1. b. [Hmi-
Tipi/IoBa «OCHOBHOIO NPMYMHOK TAaKOTO CTAHOBUIIA € HENPUIHATTA YYUTELAMY CaMOTO I10-
HATTS «KOMIIETEHTHICHMII TifiXif», sIKMil Ha iXHIO [yMKY He Hece Hi40ro HOBOTO ab0 I03M-
TUBHOTO B CUCTEMY ILIKi/IbHOI OCBIiTH; BiJICYyTHICTD CIIiBBiJHECEHHA ifiell KOMIIETEHTHICHOTO
MiIXO[y 3 KOHKPETHMMM IPEAMETHUMY METOAVMKAMY HaBYaHHS; BiICy THICTb PO3YMiHHA pi3-
HULi MDK 3SHAHHEBMM i KOMITeTeHTHICHMM Tigxozamu Toro» (I1Imiripinosa, 2013) [23, c. 50].

O. CaB4eHKO 3a3Havae, 110 «BifMiHHOCTI Mi>K 3HaHHEBMM i KOMIIETEHTHICHUM IIigxoma-
MU, Ha Hall IIOIIA], BUPA3HO BUABJIAE iX 3iCTaB/IeHHs 32 METOI0, 3MiCTOM, IIO3ULIEI0 BUNTE-
7151 i pe3ynpraTamy HaB4aHH» [19, ¢. 5].

Omnmparounch Ha JOCTIIKeHH IIOf0 MOPiBHAHHA 03HaK (3HaHHEBoOro (O. CaB4yeHKO)
[19, c. 5] abo Tpaguuiiinoro (T. Illupmosa) [22, c. 5] Ta KOMIIETEHTHICHOTO MiAXOMiB, HAMI
po3pobieHo nopiBHANBHY Tabmuo 3Y HiBcbkoro (3HaHHEBOTO) Ta KOMIIETEHTHICHOTO IifI-
XOZiB 10 HaBYaHHA (mabauys 1.2.1).

Tabnuys 1.2.1.

IMopiBHsbHa xapakTepucTuka 3YHiBcbKoro (3HaHHEBOTO)
i KOMIIETEHTHICHOTO IiTX0/IiB 10 HABYaHHSI

CyTTeBi 03HAKH
NOPiBHAHHA NigX0NiB

3YHiBchkmit
(3HaHHEBMIT) migXin

KommneTreHTHiCHMIT
MigXim

Merta ocBiTn

dopmyBaHHs BCe6IYHO PO3BHU-
HEeHOI 1 rapMOHiltHOI ocobucTo-
cti (Casuenxo, 2013) [19]

@®opMyBaHHA [IiANBHOI KOMIIE-
TeHTHOI 0cobucrocTi (Casuenko,
2013) [19]

PesynbraT HaBuambHO-
Mi3HaBaJIbHOIL AisITbHOCTI
Y4HIB

HabyrTs 3Haub, ymiHb i HaBU-
YOK

3acTocyBaHHs 3[00yTUX 3HAHB,
YMiHb 1 HaBMYOK B pPeaIbHUX
JKUTTEBUX CUTYallifAX 1 IposAB
0COOMCTICHOTO CTaB/ICHHS YYHS

CyTHicTb nifxopis

Ha6yTT51 3HaHb, YMiHb i HaBU-
YyOoK a60 iHaKIIIe
«4guM Oifibllle 3HaHb, TUM BUILA

HabyTTs 3HaHb, yMiHb, HABUYOK
i ocobucTicCHMX I[HHICHUX Opi-
eHTaniin (ocoOucTiCHE CTaBIeH-

OCBITH, 5IKa BUABJIAETbCA y 3a-
CBO€HHI YYHAMM 3HaHb, YMiHb
i HaBMYOK i3 KOHKPETHUX Ha-
BYaJ/IbHUX IIPEJIMETIB

AxicTb  ocBitw»  (Tpemvsaxos, | HA y4HA) ab0 iHaKIIe «3[aTHICTD
2004) [21, c. 25] pobuty cmpaBy 3i 3HaHHAM
crpasu» (Tpemvsaxos, 2004) [21,
c. 25]
30pieHTOBaHICTb OCBIiTH ITpenmeTna  3opienToBaHicTh | [loemnanna IIpeIMEeTHOI

i MDKIpegMeTHOI 30pi€eHTOBa-
HOCTi OCBITH, sIKa BUSBIAETHCA
y dopmyBaHHi B y4HIB IIpegMeT-
HUX i KJIFOYOBMX KOMIIETEHTHO-
cTen

QopMyBaHHA 3MICTy
HaBYaHHA

3MicT HaBYaHHA (OPMYETbCA
«BIJT METU»

3MmicT HaBuaHHA (OPMYETbCA
«BiJl pe3y/nbTaTy»

XapakxTep 3MiCTy OCBiTI

In¢opmaruBHMII (TTacUBHWIT)

HistmbHiCHMI (AKTUBHWI)
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Po3oin 1

CyTTeBi 03HaKN
NOPiBHAHHA MiX0NiB

3YHiBchkmit
(3HaHHEBMIT) migXin

KoMmnieTeHTHiCHMIT
IMigXig

Ponb yuntena

Indopmarop i KoHTpONEp IIpO-
IleCy HaBYaHHA

KoopaunaTop mpolecy HaBYaH-
HA

Ponb yuna

Bucrymae sx o6’exT mpouecy
HaBYaHH

Bucrymae sx cy6’ekr mporecy
HaBYaHH

CToCcyHKM MiX y4uTeneM
1 y9HAMU

Cy0’eKTHO-06’€KTHI (yun-
Teb — CYO'€KT aKTUMBHOCTI,
aBTOPUTAPHUIL, YUHI — 06’€KTH
BIUIVBY)

Cy6’exTHO-Ccy6’ekTHi (i yunTenn
i yuni — cy6’ektu aKTMBHOCTI,
CTOCYHKU TTapTHEPCHKi)

Jominyroui popMy HaBYaH-

JHominye pponranbaa pobora

Jominye rpynosa ¢opma pobo-

HA TH (ITapHa To1o)

JloMiHyIOUi METOIY HaB-
JaHHSA

CroBecHi Ta penpoRyKTUBHi Haouni Ta npopgykTyBHi (#iamor
He JIMIIe MDK yYHeM 1 yuuTesem,
a 1 MDK YYHAMM, II€farorika

HIApTHEPCTBA)

Hominyroui 3aco6u HaBuaH- | lIKinbHUI HigpyYHUK, HaOuHI
HA Tabmmni (4acto 3actapini)

IToepHaHHA MIKIIBHOTO MiAPYYHNU-
Ka 3 [HTepHeT —pecypcamu, Mynb-
TUMENIIHUMM 3aco0aMyi HaBYaH-
Hs1, OH-7TalfH TOMiYHMKaMU

[ToTpibHO mam’sITaTH, IO «MDX 3YHIBCbKUM (3HAHHEBMM) i KOMIIETEHTHICHO OPi€HTO-
BaHMM IiffxofaMu Mae 6yt 6ananc. .. Y BiTun3HsHil (yKpaiHChKiil) OCBITI € 3acTepeskeHHs
TOTO, 110 3 YIPOBAKEHHAM KOMIIETeHTHICHOTO HiaXony /10 GOpMyBaHHA OCBiTU IOMiHY-
BaTMMe IIpaKTMYHA Opi€HTaNiA ii 3MIiCTy i Ipolecy HaBYaHHA, 10 3MOXKE 3arajbMyBaTyu
3aCBO€HHs YYHAMM (QYHIAMEHTAIbHNUX 3HaHb. TOMY HOIVIAA Ha If0 Ipo6reMy moTpiOHO
po3MMpNTH i mif 9ac f060pPy 3MICTy Ta 10T0 KOHCTPYIOBAHHS BXK/IMBUM € JOTPUMAHHSI
npyHONIY (yHAaMeHTasIi3alil Ha KOMIIeTeHTHICHil ocHOBi» [14, c. 3]. Hocmigankn 3a-
CTEPIralTh Bifi PO3yMiHHA KOMIIETEHTHICHOTO MiIXOAy AK ifjel MoCuIeHHA PUK/IaJHOro,
MPaKTUYHOTO XapaKTepy IIKiAbHOI OcBiTH. O4eBUIHO, IO 3aMiHa TEOPETUYHNUX 3HAHb Ha
IPYK/IaJHi, TPaKTUKO-OPIEHTOBAHI He /Muille HaHece yiiep6b ¢yHaMeHTaNIbHOCTI OCBiTH,
azne 71 He Oyfe rapaHTyBaTu GOPMYBaHHA KIIOUOBUX KOMIIeTeHTHOCTel y4HiB. IIpo 1e 3a-
crepirae 1t JI. Benmnmdko, AKa B pe3y/nbTaTi aHa/Ii3y HalpaljloBaHb B Iefarorini 20-X pokis
XX cT. poOUTh BICHOBOK: «BiIOMO, 1[0 CIIpo6a 3pyilHyBaTy 3HAHHEBUII MifIXiJ BXXe Maja
MiCIle B Halllill OCBiTi, KO/IV B 3a3HA4€HMNI1 IIepiof] BiIMOBWIVICA Bifi IPEMETHOTO HABYaHHA
I BUBYA/M TaKi KOMIUIEKCH, K IPUPOJA, CYCHi/IbCTBO, Npand. JocBif 3acBif4MB HENOB-
HOIIiHHICTb TaKOTO MiAXOMY, OCKi/IbKM 6e3 CUCTeMHMX 3HaHDb He (OPMYBa/ICS MOBHOL[HHI
yMmiHHA» [6, c. 11]. locmigHuIA 3a3Havae, o «yIpOBaIKeHHA KOMIIETeHTHICHOTO IIi/IXOMy
JI0 CTBOPEHHSI METOAVYHOI CHCTeMM BYBYEHHS IIpefiMeTa cipuse il MofiepHisalii i 36epe-
JKEHHsI HAIIpallloBaHb IOIIEPeIHNUKIB, 30KpeMa 30epeskeHHs QyHIaMeHTalTbHOCT] OCBiTH,
HAyKOBOCTI, AiA/IbHICHO-0COOYCTICHOTO XapaKTepy TOLIo» [TaM caMo].

M. CaB4MH 3aKIeHTyBajIa yBary Ha TOMY, L0 «YIPOBa/pKEHHA KOMIIETEHTHICHOTO MifI-
XOJy BU3HAUa€ AesiKi 0COOMMBOCTI 3arajIbHOI CepefHbOI OCBIiTH, 30KpeMa: PO3BUTOK LIiHHiC-
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HIIX Opi€HTAIlill i cTaB/IeHb, HeOOXITHYX [/Is1 HOBHOL[{HHOTO XXUTTS i Jis/IbHOCTI B yMOBax iH-
(dhopMalifiHOro CYCIiNbCTBA; PO3BUTOK iHAVMBIYaIbHYUX 34i0HOCTEN 0COOMCTOCTI, Yepes sKi
¢dbopMyroThcs iHVBIya/IbHI BMIiHHS, a BiffTaK CUCTeMa 3HaHb i CTaB/IeHb, 110 [IEPEPOCTAIOTh
y GyHKILiOHa/IbHI 3HAHHS i BMiHHSA, COLia/IbHI Ta MOTMBALilIHI KOMITeTeHTHOCTI» [19, ¢. 10].

Pospob6nenns [lepxaBHOro craHpapry 6a3oBoi i IOBHOI 3arajbHOI CepefHbOI OCBITH
(2011 p.) y>xe 6asyBaocs Ha yIpoBaKeHHi KOMIIETEHTHICHOTO TixoAy. Y rmocapiit ep-
KcTaHgapty (2011 p.) BXOAUTS ¥ BUSHAYEHHS, 1[0 «KOMITeTEeHTHICHWIT IiAXiT — Iie CIIpsMO-
BaHICTb HaBYa/IbHO-BMXOBHOI'O IIPOLIECY Ha JJOCATHEHH:A Pe3Y/bTaTiB, AKMMU € iEpapXidyHO
HiATIOPALKOBaHi: K/II040Ba, 3ara/IbHONPEeAMETHA 1 TpegMeTHa KOMIIETEHTHOCTI. Bin ciipuse
(hOpMyBaHHIO KITIIOUOBYX, 3ara/IbHONIPENMETHNX i IIpeMETHIX KOMIIETEHTHOCTel» [8].

3a miprpumku €spornericbkoro gouay ocsitn (EPO) y >xoBTHI 2017 p. BigbyBCs ce-
MiHap «KomnerenTHicHuMII migxin y HoBiit ykpaiHcbKiit mkomi — Bifi meknapanii go Aii»,
Tie epen6auyeHo 060B’13KOBe IIPOTHO3YBAaHHS Pe3y/IbTaTMBHOI CK/Ia/IOBOI 3MICTY, a 1ie Po3-
IIVPIOE JIOTO CKJIaJ, i HOTpeOye BiOBIAHMX 3MiH Y CHCTeMi KOHTPOJIIO 71 OL[iHIOBaHHS Ha-
BYa/IbHUX JJOCATHEHD y4HIB.

ITix yac po3po6/eHHs KOMIIETEHTHICHOTO IAXO0Y O 3MICTY OCBiTI Ta OpraHisarii mpo-
LleCy HaBYaHHA B CEPENHill IaHLI OCBiTY BaXK/IVMBUM BUAB/IAETbCA 3BEPHYTH yBary Ha TakKi
aCIeKTV: IOAO/MaHHA 6ap’epy MDK BITYM3HSHOIO i €BPOIEIICHKOI OCBiTOM; chopmyBaTn
B Y4HIB 3[JaTHICTb BUUTUCS YIIPOJOBXK BCbOTO >XUTTS, TOTOBHICTD O caMopearisalii yepes
CaMOOCBITY i CaMOBJIOCKOHAJIEHHSI; JOTPUMAHHS HACTYIHOCTI Y GpOpMyBaHHI KIIOUOBUX
KOMIIETEHTHOCTEN; PO3poOKa METOAMYHOTO iIHCTPyMEeHTapil0 KOMIIETeHTHICHOTO HaBYaH-
Hs, KpUTepil i BUMiproBaJIbHi MaTepia/u 110 OLiHLi JI0r0 pe3y/IbTaTiB TOLO.

O3HayeHHs, CYTHICTb Ta CTPYKTYpa HOHATTA «KOMIIETEHTHOCTI».

O. CaByeHKO 3aHAYae, 10 «TpMBasli HAYKOBI AMCKYCil Aany 3MOTy BUOKPEMUTU YOTUPU
6a30Bi XapaKTepUCTUKI TIOHATTS «KOMIIETEHTHICTb», @ CaMe:

o BMKOPVCTaHHS KOMIIETEHTHOCTI 3aBX/j1 BilOYBa€TbCs Y IEBHOMY KOHTEKCTI (CKaXKiMo,
y KOHKPETHill HaBYa/IbHill cuTyanii);

o KOMIIETEHTHICTb 3aBXX/M € pe3y/IbTaTOM, BOHA XapaKTEePU3Ye Te, [0 MO>Ke 3pOONTH iH-
IMBif], @ He OIICYE IPOLieC, IiJ Yac SKOro BiH HAOYB 110 KOMIIETEHTHICTD (HaIlpUKIIaf,
Y4eHb II0Ka3ye, 110 CaMe BiH yMi€, a He posIoBifae: «f unras, g nmcas.. »);

e UL BUMIPIOBaHHS 3[JaTHOCTI iHAMBI/Ia KOPUCTYBATUCS KOMIIETEHTHICTIO TOTPiOHi 4iT-
KO BU3HA4€HI Ta 3aTBEP/KEHI CTaHNAPTY;

o KOMIIETEHTHICTb € MipOI0 TOTO, 110 iHAMBI MO>Ke 3pOOUTI Y KOHKPETHO BU3HAYEHMII
qac» [19, ¢. 5].

TakuM 4MHOM, HAyKOBLi PO3YMIIOTb «KOMIIETEHTHICTb SIK iHTETPOBAaHMUII pe3ynbTar
OCBiTH, IPUCBOEHNI 0COOMCTICTIO, IO nepe116aqae 3MillleHHS aKIeHTiB i3 HaKONMYeHHs
HOPMAaTMBHO BM3HAYeHNX 3HAHb, YMiHb i HABMYOK Ha (POPMyBaHHS il PO3BUTOK YMiHb Hisi-
TI, 3aCTOCOBYBATH OCBif] y IpobmeMHNX ymoBax» [1, . 53].

Y [lep>xaBHOMY cTaHAapTi 6a30B0i i TOBHOI 3araibHOI cepeHbOI 0cBiTH (2011 p.) «kKoMm-
nemeHmuicme — 1ie HabyTa y Ipolleci HaBYaHHs iHTerpoBaHa 3[ATHICTb iHVBiMA, sKa
CKJIaJIa€TbCA 13 3HAHb, YMiHb, JOCBify, IIHHOCTEN i CTaB/IEHH, 1[0 MAIOTh LIiJIiCHO peasni3o-
BYBATHUCs Ha IPaKTuLi» [8].
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Po3oin 1

KommeTeHTHicTh sIK Oyfb-siKe iHIE MOHATTS
Mae CcTpyKTypy. Taki mocnmiguukm ax [x. PaBen
i I. 3uMHa Bu3Hauwm I'ATh KoMioHeHTiB (Puc.
Cxema «KOMIIOHEHTM KOMIIETEHTHOCTI»). CrinbHi
nie fBa: KorHiTMBHMI i adexrusumit (JIx. Pa-
BeH) [17] a6o emouirumit (I. 3umus) [10].

Y HayKOBOMY CBiTi PO3piSHAIOTDH [IBa BaXK/IMBi
Pi3HOBUIM KOMIIETEHTHOCTEN: K/IKOYOBi Ta IIpen-
METHi.

KnrouoBi KOMIIeTEeHTHOCTI,
CK/IaJIEHO Ha OCHOBIi JVIPEKTUBHUX i HOpMaTVBHUX
OCBITHIX JJOKYMeHTiB €Bporelicbkoi Acomiarii Ta
KoHUenuil «HoBa ykpalHCbKa IIKOMa» i 3asHaue-
HO B 3akoHi Ykpaiun «IIpo ocsity». Bigibpano 11

KJIIOYOBMX KOMIIeTeHTHOCTel (IuB. Tabnuio 1.2.2).

KoMIOOHEeHTH KOMIIETEHTHOCTI

N\ 4 )
1. KorniTiBHIIT ! 'M?HB.MH]EI
5 o 2. KorHITHBHIIT
2. AdexTHBHNI . .
. . 3. IToBeIHKOBIIT
3. BOIBOBI SKOCTL 4. Tismi
4. Yminaa - LisHicHO-
5. Tocix CMICTOBHIT
5. Emomnifianii
K. P
(7. Pasen) (I.3aMHSA)
IIEpemK AKUX S \_ J

Puc. 1.2.1. Cxema.
KoMIioHeHT KOMIIETEHTHOCTI.

Tabnuys 1.2.2.

Ilepenik KTOYOBMX KOMIIETEHTHOCTEI, IX 3MiCT
i MoxxIMBOCTI peanisanii y npoieci HapyaHH#A Gionorii [3].

1. BinvHe 601100iHHA Oepicas-
HOM M080t0 — 3HATHICTDb Bifb-
HO CIIJIKYBAaTUCA [eP>KaBHOKO
MOBOK, O0bOPMIATU  AYMKY
B IIICHMOBIlT popmi

3HaHHA 1L yMIHHA:

e YCHO i NMMCBMOBO TAYMadUTH 6iomoriuHi OHATTS, (akTy,
SIBUIIIA, 3aKOHM, TEOpil;

o ommcyBaTut (YCHO 4Y¥ IVCbMOBO) €KCIICPVMEHT, IOCTyTOBY-
F0UYMCh OaraTMM apceHaJloM MOBHUX 3aCO0iB — TepMiHamiL,
TIOHATTSAMHA TOII[0;

« o0b6roBoprooBaTy mpo6remn 6i0/IOTiIHOTO 3MICTY.

CmaesneHHs:

* YCBiOM/IEHHS 3HAYyI[OCTi 300y TKIB 610/I0TIYHOI HayKu, 30-
KpeMa IOIIaHyBaHH:A JOCATHEHDb YKPAIHChKIX YUEHNX;

e TIIparHeHH:A O PO3BUTKY YKpaiHChKoi 6iomoriynoi TepmiHOIO-
Ti9HOI IeKCUKML.

Hasuanvni pecypcu:

e HaBYaJ/IbHi, HAYKOBO-TIONY/IAPHI, Xy/I0>KHi TEKCTH ITPO IIPUPO-
Ly, ROCTiHNIBKI IPOEKTH B TajIysi 6ioyoril, ycHi / muchMoBi

IIpe3€HTallll 1X pe3y/IbTaTl

2. 30amuicmv  CHinKy8amucs
pionoro (y pasi  eiominHOCHi
6i0 OepiasHoi) ma iHO3eMHU-
Mu mosamu — lie YMiHHA Ha-
JIEKHO PO3YMIiTH BUCTIOBJIEHE
PifiHOIO Ta iHO3EMHOKI MOBOIO
YCHO i IMCbMOBO, aKTMBHO IX
BUKOPUCTOBYBATH y OYAb-sIKiit
TisSJIBHOCTI

3HAHHA T yMIHHA:

e 3HATM Ta BMKOPMCTOBYBAaT! iHIIOMOBHi HaBYaJbHi Kepena
I OTpUMaHHA iHopMariil 61070ri4HOro 3MICTY;

* OMNCYBaTV iHO3EMHMMI MOBaMM, aHA/Ii3yBaTy Ta OLIiHIOBATH
POJIb IPUPOJHMX SABUIL Y CY4aCHOMY CBiTi, JOpE€YHO BUKO-
PUCTOBYBATY 6i0/IOTiYHI TOHATTS Ta Hay>KMBAHIII TepMiHN
B YCHUX M NMUCBMOBMX TEKCTAX, YNTATHU i TIyMaduTH 6iomo-
riYHy HOMEHK/IATyPy 11 TEPMiHOJIOTiI0 iIHO3€MHOI MOBOIO;

o omucyBaTy 6iomoriuHi mpobmemu.
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CmasneHns:

* 3anikaBjeHicTh iHdopMaliero 6ionorivHoOro 3MicTy iHO3eM-
HOI0 MOBOIO; pO3yMiHHA INI06a/IbHOCT] €KO/IOTiYHMX IIPob/ieM
i IparHeHHA JOyYUTUCA [0 IX BUPIIIEHH:, 30KpeMa i 3a I10-
CepefHNLITBOM iHO3€MHOI MOBH.

Hasuanvni pecypcu:

e JIOBiZIKOBA JIiTE€paTypa, OH/IAIHOBI IepeK/Iazadi, IHIIOMOBHI
CaiTH, CTaTTi 3 iHIIOMOBHOI BiKilepil, iHO3eMHi IipyYHUKI
Ta MOCIOHMKM

3.  Mamemamuuna
menmHicmes — 1€ iHTerpaTuB-
He YTBOPEHHs 0cobucrocri,
[0 IOEfHYe B coOi MareMa-
TUYHI 3HaHHA, YMiHH:A, HaBM-
YKM, JOCBIiJI MaTeMaTUYHOI [Ii-
SAZIPHOCTi, OCOOMCTICHI AKOCTI,
AKi 06YMOB/IIOIOTb IIParHeHH,
TOTOBHICTD i 3[JaTHICTb PO3B’sI-
3yBaTy MaTeMaTUYHi IpobaeMu
i 3aBIaHHA, YCBiIOM/TIOYY IIPU
LIbOMY 3HA4yLIiCTb IIpefMeTy
i pesynmbrary pisnpHOCTI [5].

Komne-

3HAHHS T yMIHHSL:

3HATM 1 BMITH 3aCTOCOBYBATU MaTeMaTIIHi METOIM I/Ist PO3B s
3aHHs 6i0/I0r1YHKX IPO6/IEM, PO3YMITH il BUKOPVMCTOBYBATH Ma-
TeMaTUYHi MOJie/i IPUPOJHUX SABULL i IIPOLECIB.

Cmasnenns:

YCBiJOM/IEHHSsI BapiaTMBHOCT] MaTeMAaTUYHNX METOMIB y PO3B’s-
3aHHi 610710riYHIX IPOOIEM i 3afiad.

Hasuanvni pecypcu:

3aBJJaHHA Ha BUKOHAHHA PO3PaxyHKiB, aHaJIi3 Ta IPeJCTaB/IeH-
HS CTaTUCTUYHOI iHdopMarii, mogaHol B rpadiuniin Gopmi, Ha-
HPUKIIAT IOf0 CTATEBO-BiKOBOI Oy[OBM MOMY/IALi

4. Komnemenmuocmi y 2anysi
NPUPOOHUMUX HAYK, MeXHIKU
i mexHono2itl 1le 3HaHHA
IIPO IIPUPOJHMYI HAYKM, IX JO-
CATHEHHsA; YMiHHA OLIAJHOTO
BUKOPMCTAHHA IPUPOTHNUX
pecypciB, LIiHHiICHE CTaB/I€HHA
10 iX BUKOPMCTaHHA B TEXHILli
i TexHOMOriAX

3HAHHA T yMIHHA:

 TIOSICHIOBATM ABUILA B XKMBill IPUPOJi, BUKOPUCTOBYIOYM Ha-
YKOBE MUCTIEHHS;

e CaMOCTIIHO YU B I'PYIIi JOCTiPKYBaTy >KUBY IIPUPOLY, aHATIi-
3yBaTH il BUSHAYATH IPOOIEMU JOBKI/IIA;

o OLIHIOBATV 3HaYeHHsI 6i0JIOrii A/ CTaZIOro PO3BUTKY.

Cmasnenns:

 BiJTIOBifANIbHICTD 32 Olja/fHE BUKOPUCTAHHSA IIPUPOJHIUX pe-
CYpCiB, €KOJIOTiYHMII CTaH y MicleBili rpoMafi, B YKpaiHi Ta
CBiTi;

+ TOTOBHICTb /IO BMpIllIeHHA Ipo6/IeM, MOB sA3aHMX 31 CTaHOM
JOBKIiIIA.

Hasuanvni pecypcu:

o OionoriuHi 3ajavi, CUTyaTVBHi BIpaBM LIOKO BMPIIIEHH:
po6sieM CTaHy JOBKi/ULA, 610pi3sHOMAHITTSI, OIIA/JHOTO BUKO-
PYICTaHHA NPUPOJHUX PECYPCIB TOILLO;

e BiJBilyBaHHA MY3€iB i BUCTaBOK HayKM J TEXHIKM, Ha AKUX
IIpefcTaB/IeHi 6isHec-TIPOeKTH B ramysi HOBITHIX TeXHOOTIN
(6ioTexHOMOTi, HAHOTEXHOIOTI TOIII0), OCHOBOIO SKMX € IPU-
ponHMYi HayKn

5. IHHOBauiliHicmyb — 1ie 3[arT-
HICTh 0COOUCTOCTI MOOGITPHO
NpUIIMaTy afleKBaTHi pillleHHs,
TBOPYO BUKOHYBATH IX

3HauHs 1 yMiHHA:

e BUKODPMCTOBYBAaTU iHHOBALIii B OCBiTi, METOO/IONII IIi3HAHHA
JULSL TIOSICHEHHST GIO/IOTIYHYX SIBUIL i1 TIPOLECIB XXMBOI IIpH-
ponu.
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Cmaenenns:

e JIO OCBITHIX iHHOBAILIili, iHHOBALN Y C(bepi HayKM, TEXHIKM,
IKT Ta iHIIMX TEXHOMOTIAX

Haesuanvni pecypcu:

e TIIPOEKTHA Mis/IbHICTh YYHIB, y4aCTh B COLIAJbHMX aKIifAX
IIPUPOJOOXOPOHHOTO crpsiMyBaHH#A, IIporpama «Crpateris
CTaJIOro po3BUTKY «YKpaiHa — 2020»

6. Inpopmauiiino-komyHixauiina
KoMNemeHmHicmy — 1ie 3[art-
HICTb OCOOMCTOCTI 3HAXOOUTU
indopmariiio, BUKOPUCTOBYBa-
™ 1i 3 JOTPMMAHHAM iHTe/NeK-
TyaIbHMX IIpaB, OOpOOIATH,
OOMIHIOBATHCS HEIO, [IPe3eHTy-
BaTM TOLLO

3HAHHS T yMIHHA:

 BUKOPHCTOBYBATU Cy4acHi 1juppoBi TeXHOMOTI Ta IpUCTPOL
IJIA CIIOCTEPEXEHHs 3a NOBKUULAM, ABUINAMU JI IIpoLecaMu
>KMBOI IPUPOIY;

« cTBOpIOBaTH iH(pOpPMALilHi IPORYKTU (MyIbTUMEZiHA TIpe-
3eHTallis1, 67I0T TOLI0) MIPUPOFHUIOrO CIIPSIMYBAHHS;

o mrykaru, 06po6ssiTu ta 36epiraru inpopmariio 6iooriuHoro
XapaKTepy, KpUTUYIHO OLIHIOKYM 1i.

Cmasenenns:

o [IOTPMMAaHHA aBTOPCHKOTO IPaBa, €TMYHNX IPUHINIIIB IT0BO-
IKeHHs 3 indopmariiero;

* YCBiloM/IeHHsI HeOOXITHOCTI eKOIOTIYHIIX METOAIB Ta 3aCO0iB
yTuisanii 1uppoBUX IPUCTPOIB.

Hasuanvni pecypcu:

o KOMITIOTEPHI eKCIIEPMMEHTH Ha OCHOBI IHQOpMAILiiTHIX MOl

7. Hasuanns enpoooss scumms

3HAHHA T yMIHHA:

e OpraHi3oBYBaTy J1 OLIiHIOBAT) CBOIO HABYa/IbHO-Ii3HABA/IbHY
JiA/IbHICTD, 30KpeMa CaMOCTIJIHO 41 B IPyIi IUIAHyBaTu 1
IIPOBOZIUTH CIIOCTEPEXXEHHA Ta EKCIIEPMMEHT, CTaBUTH IIepef,
€00010 11i1i i1 ocAraTy iX, BUOYZOBYBATH BIACHY TPAEKTOPIIO
PO3BUTKY BIIPOZIOBX XKMUTTA.

Cmasnenns:

e JOIUTIMBICTD i CIIOCTEPEX/IMBICTD, TOTOBHICTD JJO iIHHOBALLilL.

Hasuanvni pecypcu:

o GiosioriyHa iTeparypa, [OBIIKOBA CMCTeMa IIPOrPaMHIX 3ac00iB

8. ITionpuemnusicme ma  i-
HAMCOBA 2paMomMicmp — Iie
BOHOHiHH}I IIPAKTUYIHVIMHI aC-
nekramy (iHAHCOBMX IUTaHb

(s3miricHenHs 3a0II[a[I’KEHD,
iHBeCTyBaHHA, 3allO3MYeHH,
CTpaxyBaHHA, KpegUTyBaHHA
TOILIO)

3HaHHA 1L yMIHHA:

e TeHepyBaTU ifiel i1 iHiliaTuByU 00 MPOEKTHOI Ta BUHAXI/I-
HULBKOI {is/IBHOCTI, €)eKTUBHOTO BUKOPUCTAHHS IIPUPOJ-
HUX PeCypcCiB;

o IIPOTHO3YBATM BIUIMB OioOril Ha PO3BUTOK TEXHOJIOri, HO-
BMIX HAIIPAMIB IiATIPMEMHULITBA;

e 3MEHIIYBATM PUSUKM I BUKOPUCTOBYBATU MOXXIMBOCTI I
CTBOpEHHS IIIHHOCTeIT iisA cebe Ta IHImX;

o KepyBaTu IpyHor (HafuXaTy, IIepeKOHYBATH I 3a/ydaTy JO
RifIBHOCTI, 30KpeMa IPUPOJOOXOPOHHOI Yl HAYKOBOI).

CmaeneHHs:

e IIPOAKTMBHICTh, BiIIOBIJA/IbHICTD 33 YXBA/IEHHSA BUBAYXKEHIUX
PpilIeHb MO0 AiATPHOCTI B JOBKI/UI, Iifl 9ac peasidanii mpo-
€KTiB i JOCTiTHMUIIbKUX 3aB/laHb.
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Hasuanvni pecypcu:

o Oiorpadii Bizomux y4eHUx — oprasisaropis Bupo6uunrs (JIyi
ITacTep), 6i3Hec-TmaHy, eKCKypcii Ha HOBiTHI 6i0TexHOMOriHi
IiATPUEMCTBA, 3yCTPidi 3 YCIIIHYMU MiAIPUEMIUAMMA

9. Ipomaodsncoki ma coyianvHi
KoMnemeHmHocmi, — TIOB sI3aHi
3 ifesAMu IeMOKparTii, cripaBefi-
JIMBOCTI, piBHOCTI, NIpaB JIIOAN-
HM, [OOPOOYTy Ta 3XOPOBOTO
CII0co0y XXUTTS, 3 YCBIJOMIEH-
HAM pPiBHUX IIPaB i MOXX/IMBO-
creit

3HAHHS T yMIHHSL:

e IIPaBWI NOBENIHKM B KOJIEKTUBI i YMiHHA IIpallOBaTH B KO-
MaHZi HiJ Yac BUKOHAHHS G107OTiYHNUX JOCTIAIB i IPOEKTIB,
OLIHIOBATY MTO3UTMBHMII MOTEHLIA Ta PUSUKYM BUKOPUCTAH-
Hs1 Haf0aHb 610/10Ti4HOI HayKM 151 JOOPOOyTY mofuHY i 6e3-
MeKU JOBKIiIs.

Cmasnenns:

e BiiBara BifICTOIOBATy BJIACHY IIO3MIIII0 LIOZI0 yXBaJEHH:A pi-
IIeHb Y CIIpaBi 30epesxeHHs i OXOPOHY JOBKI/IIs, TOTOBHICTD
OpaTu y4acThb y IpUpPOLOOXOPOHHIX 3aX0AAX; TPOMA/IsTHChKA
BiIIOBiJJa/IbHICTD 3a CTaH JJOBKi/UIA, IIOIIAHYBaHHA PO3MAiT-
TA JYMOK i IIOITIAJiB;

 OLIIHIOBAHHA BHECKY YKPAIHCbKMX Ta iHO3EMHMX YYEHNX i BU-
HaXiJHMKIB y CYCIIbHMII PO3BUTOK; ITOIIAHYBAHHA BHECKY
KOYKHOTO / KOXKHOI B IOCATHEHHA KOMaH[IN.

Hasuanvni pecypcu:

e KOOIEpaTVBHE HaBYaHHs, IAPTHEPCbKI TEXHOJIOTII, IPOEKTH

10. Ekonoeiuna KomnemeHm-
Hicmb SIK TIOKa3HUK SIKOCTi €KO-
JIOTiYHOI OCBIiTU Ta €KOMIOTiYHOL
Oesrexy y cucTeMi MpUMHLMIIB
i cTpareriit CTazoro poO3BUTKY

3HAHHA T yMIHHA:

o e(eKTUBHO CIIIBIIPALIIOBATH 3 {HIIMMI HaJ| peani3allielo exo-
JIOTIYHMX TIPOEKTIB, pO3B’A3yBaTH MPO6IEeMI JOBKI/IIA, 3aTy-
Yaluy MiCIleBy pOMajy Ta IIMPINY CIi/IbHOTY.

* 3aCTOCOBYBATM HaOyTHII JOCBif 327151 30epe>keHHs BITACHOTO
3[OpOB’s Ta 3HOPOB’A IHIINX.

Cmasnenns:

o TypboOTa PO 3N0POB s CBOE Ta IHIINX JTIOfiEl], L{IHHICHE CTaB/IeH-
Hs JI0 HABKO/IMIIHBOTO CEPEOBMUILA SIK JIO TIOTEHLIIIHOTO JKe-
pena 300poB’st, KoOpoOy Ty Ta Ge3reKyt MIOAVHN i CIIBHOTIL.

Hasuanvni pecypcu:

o EKOJIOTiYHi NPOEKTH, pPO3PaXYHKOBi 3aBJaHH:A, HAIPUKIAf,
PO3paxyHOK eKOHOMii CiMeJIHOro GIO/KeTy 3a yMOBU palio-
HaJIbHOTO XapyyBaHHA

11. Kymvmypna xomnemenm-
HicMb — PiBEHDb a[JallTOBAHOCTI
JIOIVHU 10 KYABTYPHOTO, KO-
MYHIKaI[i/IHOIO, TEXHOI€HHOI'O
Ta iH. Cy4acHOro CepenoBMu-
I1a, il BMIHHA OpPIEHTYBaTUCH
y iHdopMmanifiHOMy moOTOI],
MPaBWIBHO BUKOPUCTOBYBATHU
oTpuMaHy iHopMmauilo A
NPUIHATTS PillleHb

3HauHs 1 yMiHHA:

* BIUIPHO KOMYHIKYBaTll B Cy4YaCHOMY IOJIKY/JIbTYPHOMY IJIO-
©6a/1i30BaHOMY CBiTi 3 IMTaHb OXOPOHM OiOpi3HOMaHITTA Ta
iHIIMX TMTaHb 3 ramysi 6ionoriYHNX HayK;

* BUKOPUCTOBYBATI IIPMPOAHI MaTepiau Ta 3aco0y It BTi/IeH-
HA XYOXKHIX if1eif, IOACHIOBATY IAIPYHTA MUCTELTBA 3 6iomo-
rivHoi Touku 30py (Pisionoris 30py, CIyXy, CMaKy, HIOXY TOLLO)

Cmaenenns:

e IO HAIJIOHAJbHUX Ta 3ara/JibHOMIOACBKMUX I[IHHOCTEM, fKi Jie-
JKaTb B OCHOBI Ky/JIbTYPU Pi3HMX Hal[ill, MDKKY/IbTYPHUX Ha-
L[iOHa/IbHYUX IHTEPECiB;
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e YCBiJOMJIEHHA INPUYETHOCTI [0 Hal[iOHAJbHOI Ta CBIiTOBOL
Ky/IbTypU Yepe3 BUBYEHHA 0iosIorii i1 MyUCTeLITBa; pO3yMiHHA
TapMOHIITHOI B3a€MO{Iii IFOMVIHY VI IPUPOIV

Haesuanvni pecypcu:

o MDKHApOJHI IPOEKTH 3 MUTaHb OXOPOHU NPUPOAH, 30epe-
SJKEHHS 6i0piSHOMaHiTTH;

o My3W4Hi TBOPM /I BUBYEHHA aKycTUKM it ¢isionorii ciyxy,
OIIOPHO-PYXOBWIT amapar i 6ajet, moesis sAK imoctpanisa mo
BUBYEHH: ABULY i IPOLIECiB IPUPOIM, TBOPU 06Pa3OTBOPYO-
ro MucTenTBa i Qisionorisa sopy, ocobnmuBocTi BUIOI HepBO-
BOI JIisI/TBHOCT

IIpenMeTHa KOMIIETEHTHICTD AK AUAAKTUYHA Mpo6remMa
3a JlepxxaBHUM cTaHAapTOM OCBiTH 2011 p. 6io/oris K HaBYa/JIBHMII IIPeMeET Hase-

XKUTB JI0 OCBiTHBOI ranysi « I Iprposo3HaBcTBO», TOMY GOPMYBaHH: HpeMeTHOI (6iomoriv-

HOI) KOMIIETeHTHOCTi Ma€ Bij0yBaTICs Ha OCHOBI iHTerpalii 3 iHIIMMY IpeIMeTHUMM KOM-

HEeTEeHTHOCTSAMM (aCTPOHOMIYHO, TeorpadidHo, (i3NYHOI, XiMIYHOW), pe3yIbTaToM

AKoi Mae OyTI pO3yMiHHSA NIPUPOTHNYO-HAYKOBOI KAPTUHM CBITY i BifmoBifHO popMyBaH-

HS IIPUPOJHIYO-HAYKOBOI KOMIIETEHTHOCTI (Marl. 1. 2. 2).
3Bifcy, MeTOI OCBITHBHOI ranysi «IIpn-

p0,£[03HaBCTBO» € (I)OpMYBaHHH B y‘IHlB et 3M&HBH@HPIIPOE[EEI"HIi‘I
NIPUPOAHNYO-HAYKOBOI KOMIIETEHTHOCTI 4K
6a3oBoi Ta anom,u}fmx MPESMETHUX KOMIIE- i L Acrpononimumit
TEHTHOCTEN AK 00OB’SI3KOBUX CK/IaJIOBUX 3a- =2
. . . ™
TaJIBHOI KY/IBTYPY OCOOUCTOCTI Ta PO3BUTKY il B Eg N
YARTYP . p Y E =g — BionorivHuH
TBOPYOT'O ITOTEHIIiaTy. € "=
H ) -
Ha vaci po3po6/ieHHs HaCTYITHOTO HMOKOJIiH- E 25
I - £ ER | H Teorpagiummi
HA JIEPXKaBHYX CTaHJAPTIB Pi3HUX OCBITHIX TaHOK S =&
IIIKO/IM: IOYaTKOBOL, OCHOBHOI i CTapILIO] (IIOBHOI). ge
Jloriuaum Oype iHTerpariisi OKpeMux KOMIIOHEH- T H Diznream
TiB 200 i1 YCiX IPUPOIHMYNX 3HAHD. Y>Ke CTBOpe-
HO iHTerpoBanmit Kypc «IIpuponHmdi HayKm». - Xinimii
KoxxeH HaBua/bHUII TpeMeT Ma€ BifiIo-
BiZiHi OUiKyBaHi pe3y/lbTaTyi HaBYaHHA I 3MICT, Man. 1.2.2. Cxema. Komnonentu
AKi cpAMOBaHi Ha (POPMYBaHHA BiJIOBITHMX ocBiTHDBOI ranysi «IIpupomosHaBCTBOY.

KomnreHTHOCTel. Hapasiy Jlep>xaBHOMY cTaH-

maprti (2011 p.) maeTbcs Take BU3HAYCHHS: «NpeOMemHa KoMnemeHmHicmo — lie HabyTuit
YYHAMIU B IIpoOLieci HABYAHHSA JOCBIZ ClieryiigHIIA LA IIeBHOTO ITpeMeTa [Iis/IbHOCTI, OB -
3aHOI 31 3100yBaHHAM, IePeTBOPEHHSAM i 3aCTOCYBaHHAM HOBOTO 3HaHHsD» [8].

HOymku yyennx (JI. Benmnuko, T. Kopureniok, O. Kosnenko, H. Marsur, JI. Pubanko ta
in.), AKi BiATOBia/IbHI 32 IPUPOAHNYY OCBITY 3iMIIUINCA Ha TPUKOMIIOHEHTHIN CTPYKTYPpi
IIpeIMETHOI KOMIIETEHTHOCTI: 3HAHHEBOMY, HiANbHICHOMY i I[iHHICHOMY.

[IpenmerHa (6ionoziuna) komnemenmuicmo — Lie «IiTiCHe 0COOMCTICHE yTBOPEHH,
BUPaKeHe y 3[JaTHOCTI YYHs 3aCTOCOBYBATY B IIeBHUX )XUTTEBUX CUTYaIiAX 3000yTi 6ios10-
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2iuMi 3HAHHS, YMiHHS Ta Haéuuky crieryiivni i 6iomorii i IpOABIATU yiHHiCHe cMaBIeHHsT
CTOCOBHO 30epeXXeHHs IPUPOMM, XXUTTS, 300POB s, IPUIIMATH B XXUTTi aJileKBaTHe pillleHHs
i HecTu BifNoOBigaAbHICTD 32 HbOTO» [14, c. 119].

BaxnmBum etanom y popmyBaHHi mpegMeTHOI (6i0/10Ti4HOI) KOMIIETEHTHOCTI € po3-
KPUTTS 3MICTY KO>KHOTO 1i KOMIIOHEHTA: 3HAHHEBOTO, [I/IbHICHOTO i iHHICHOTO. Y TabmmIi
1.2.3 po3KpUTO KOMIOHEHT! (3HAHHEBWIA, [i/IbHICHMIA 1 LiHHICHMIT) 6iomoriyHOI KoMITe-
TEHTHOCTI, IX 3MIiCT i BUABJ/ICHHA y pe3y/bTaTaX HABYaHHs y4HiB.

Tabnuus 1.2.3.

3MiCT KO)KHOTO KOMIIOHEHTA IMPeIMETHOI (6i0/TOTiTHOI) KOMIIE TEHTHOCTI
i1X BUAB/IeHHA Y pe3yIbTaTax HABYAHHA YUHIiB

CTOCYIOTbCA DiBHIB OpraHisanii >XMBUX
CHUCTEM; BIACTUBOCTI KUBUX cuCTeM (00-
MiH peYOBMH Ta €Heprii, caMOperyALisd,
CaMOOHOBJIEHHS], CAMOBIITBOPEHHS, €BO-
JIOLIiSL TOIIO)

PosymiHHA xnTTA i pi3HUX itoro ¢popM ic-
HyBaHH, 6io/moriyHoi KapTHY CBiTY, Li-
JIICHOCTI >KMBOI IIPUPOJIL.

HouinpHicTs B oprawisanii 6iocucrem
i eKoCHCTeM.

BsaemosB’a3km B 6iocucremax, M 6io-
CUCTeMaMI, )KMBOIO i HEXXMBOIO IIPUPOJIOI0

Kommnonentn 3micr BuABieHHA KOXXHOTO
6ionoriyHoi KO>KHOTO KOMIIOHEHTa KOMIIOHEHTA y pe3ylbTaTax
KOMIIETEeHTHOCTi HAaBYaHHA YYHiB
3Hannesuii 3acBoeHHs (yHAAMeHTANbHUX O6IO/MOTid- | « OMepye BiAMOBigHMMI Tep-
KOMNOHEHM HUX ITOHATB, (aKTiB, 3aKOHIB i Teopill, 1j0 MiHaMu;

o BUMIYMAYYE TIOHSATTSI;

o Hasueae GaxTy, 3aKOHU Ta
Teopii;

o MOSCHIOE Te 4N iHIIIe 6i0/10-
TiyHe ABUILE, IPOLIEC;

o HABOOUMY Npuxnadu 6io-
CUCTEM i eKOCUCTEM

HisnvHicHuti Kom-
NOHeHm

3acTocyBaHH: 6i0/TOTIYHMX 3HAHD Y KUTTI
Ta IpodeciitHiit AiMbHOCTI.

Po3BUTOK IpakTMYHMX YMiHb y Ipolieci
BMKOHAHHs Ppi3HMX BUZIB Ii3HaBaJIbHOI
JiATbHOCTI, cepef AKUX ITOCTAaHOBKA JIO-
CigiB, mabopaTopHe TOCTKeHH:, 1abo-
paTopHa po6o0Ta, HOCTITHUI[BKMII IHpaK-
TUKYM, y4YHIBCbKi mpoekTtu. Lleit mponec
TICHO IOE€JHAHMII 3 PISHUMU METOAMU
HayKOBOT'O Ii3HAHHA: CIIOCTEPE&XEHHA 33
6iomoriyHMMI 06 €KTaMI, IX TOPIBHSIHHA,
6i0/OTiYHMIT eKCIIEPUMEHT, OIIC JI0TO0 pe-
3y/IbTAaTiB, IPOTHO3YBAHH, MOJE/TIOBAHHA
00’€KTiB, ITpoLeciB i BN TOLLO.

o 3acmocosye 3500y Ti 3HAHHS
Y KUTTI;

e BUKOPUCMOBYE Pi3HI Me-
MOOU HAYKOB020 Ni3HAHHS
(cmocTepeXxeHHs, eKcrre-
PUMEHT, IPOTHO3YBaHHH,
MOJIE/TIOBAHHS TOIL[O);

o onucye 0cobmmBoCTI 06°€K-
Ta, AABUILIA YY1 IIPOLIeCY 3a
TIeBHUMI O3HaKaMU;

e MOPiBHI0E ABUIIIA YN MIPOLe-
CI1, BU3HAYA€ MIOLIOHOCTI Ta
BIIMiHHOCTI Mi>K HUMU;

o JompumyembCs npasu
MOBEMiHKM B KabineTi, mif
Yac BUKOHAHHA Pi3HUX
BUZIB POOIT
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1]innicHuti komno-
HeHm

3acBOEHHA TaKMX IIIHHICHMX KaTeropiit, K
3HAHHS, TIPUPOJA, XXUTTS, 3TOPOB’5I;
ycBifomeHHs 6iocdepHOi eTHKy;
¢dbopMyBaHHA CBiJOMOTO CTaBI€HHS [0
B/IACHOTO 3[OPOB’SI 1 XUTTS, eKOIOTIYHIX
pobem;

OLIiHIOBaHHS porIi 6i0/MOTiYHNX 3HAHD IS
B/IACHOT'O OPTaHi3My, 340pPOB’s iHIINX JIIO-
Ieil, CYCIIIBHOTO PO3BUTKY, IIEPCIEKTUB
PO3BUTKY 6i07IOTii SIK HayKy Ta {i 3HaYEeHH
y 3abesmnedeHHi icHyBaHHA 6iocdep.

Lleit KOMIIOHEHT TiCHO MMOETHAHMIA 3 COITi-

BUCTIOBTIIOE CYOHCEHHS TIPO
3Ha4YeHHs 610/TOTiYHMX
3HaHb IIPO KUBY IIPUPOAY,
300pOB’s;

BUCJIOBTIIOE CBOE CTAB/IEHHS
IO 3[{OPOB’sI, KUTTSI, €KOJIO-
rivHUX IpobIem;

pobump MOTiYHMI MiCYMOK
Ha OCHOBi MipKyBaHb IIpO
6ioctepHy eTnKy;

OUiHI0€ 3HAYEHHS PO3BUTKY
BITYM3HAHOI 6io/mOrivyHOl

amisaliero 0coOMCTOCTi, BU3HAYEHHAM i
TIOBEJiHKM B IPUPOJI i CyCIi/IbCTBI.

HayKy, 610/IOTIYHUX 3HAHD
IULSL CYCITIBHOTO PO3BUTKY

IIpenMeTHa KOMIIETEHTHICTD YYHA € L/IICHMM YTBOPEHHAM, TOMY IIOfIi/l HA 3HAHHEBUIA,
RisNbHICHWI i I[iHHICHUIT KOMIIOHEHT) He MOXKe OyTy abCONMIOTHMM, JiesiKi HaB4abHi il
CTOCYIOTbCS Ki/TbKOX KOMIIOHEHTIiB BOJHOYAC.

3 MeTO0 MOCU/IEHHsI KOMIIETEHTHICHOTO IiIXORY [0 HaBYaHHs Oy/I0 YBEEHO YOTUPU
HacKpisHi 3MicToBi niHii: «[poMasHCPKa BifllIOBifaIbHICTb», «EKO/IOriyHa Gesmeka i cTammit
PO3BUTOK», «310poB’s i Gesneka» i «[ligmpnemMnmBicTp i piHaHCOBA IPAMOTHICTb», SIKi BifI-
6MBaIOTh IPOBIfIHI ColLlia/IbHi i1 0COOMCTICHO 3HAYYII] ifTel, 1[0 ITOC/IiJOBHO PO3KPUBAIOTHCS
y Ipolieci HaBYaHHA i BUXOBaHHA; TiCHO IO€QHAHI MK c06010, B3aEMO3AJIE)KHI; € CNibHI
JUIs BCIX HABYA/IbHYIX IIPEAMETIB; € 3ac000M iHmMezpayii HaBYaTbHOTO 3MICTY; KOPeomucs
3 Knouosumu komnemenmocmamu (mus. 3akoH Ykpainu «IIpo ocsity») [9], omanyBanHA
AKMX 3a0e31edye GopMyBaHH L[iHHICHUX i CBITOI/IAHIX OPi€HTAIliil, I1J0 BU3HAYAIOTb I10-
BE[iHKY y4H:/y4eHNIli B )KUTTEBUX CUTYaLiAX.
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1.3. Exonoro-eBonmoniiiHmMii MigXif K0 KOMIIETEHTHICHO OPi€HTOBAaHOTO HAaBYAaHHA
oiomorii

CyuacHa cucTeMa IIKi/TbHOI 6i0/10Ti9HOI OCBITY B KOHTEKCTI peastisanii KOMIIe TEHTHICHO
Opi€HTOBAHOTO HaBYAHHA NOTpeOye OHOB/IEHHA 1 3MiCTy Ha KOHIIENTYa/bHOMY Ta METO-
ANYHOMY PiBHAX. 3aCTOCYBaHHS eKOJIOro-eBooiiHoro migxony (mami — EEIT) mo HaB-
vJaHHsA 6io7orii 3a0e3neunTs popMyBaHHA B YUHIB IpeMETHOI KOMIETEHTHOCTI 3 6ioyorii,
€KOJIOTiYHOI KOMIIETEHTHOCTI Ta Bif[ITOBiTHOTO €KO/IOTiYHOTO CBITOITIALY.

3acrocyBanns EEII no HaBuaHHs 6io/orii MOB’A3y€MO 3 BUPILIEHHAM IUTaHb OCBITH
JUIS CTAJIOTO PO3BUTKY, AKi IUKTYIOTh HEOOXiNHICTD IIOJO/IAHHA B CYCIIIbCTBI I7106aIbHIX
€KOJIOTiYHMX IpOo6yIeM, 1[0 BUHUKAIOTH Y 3B’A3KY 3 YCK/IaJHEHHAM B3a€MOBITHOCUH JIIONI-
cTBa 3 npupofomw. lliHHiCHe CTaB/lIeHHs MIOAVHY [0 IPUPOAU MOXK/INBE 32 HAABHOCTI B ii
CBITOMOCTI €KOJIOTiYHOIO MIC/IEHHS, €KOJIOTIYHOrO CBITOITLALY Ta €KOMIOTiYHOI KOMIIETEHT-
HocTi. HInAX 10 €KONOTriYHOTO MUCTIEHHS, €KOJIOTiYHOTO CBiTOITIAMY MIOfICTBA BOavaeMo ye-
pe3 sKiCHY IIKi/IbHY OCBIiTY, 30KpeMa epeKTVBHe HaBYaHH: 6io/Iorii B IIKOJI, sIKe CIIpUse
YCBiJOMJIEHHIO TOTO, 110 36epesxeHHs 6iocdepn — HeoMiHHA yMOBA He Ti/IbKM iCHYBaHH:
JIIONCTBA, aJIe i1 CTaJIOTO 10T PO3BUTKY [6].

Crmparounce Ha npaui B. Kpucadenka i H. [lenenuyk [2, c. 117-118], BBa>kaemo, 1110
€BOJIIOLIITHMIL | eKOTOTIYHMII TIIXOV B3aEMO3B A3aHi i B3aEMo3a/ieXKHi 3a CBOIM 3MIiCTOM, IX
POJIb Y CYy4acCHOMY ITPMPOJIO3HABCTBI IOSICHIOEThCS 3IATHICTIO 3abe3nevyBary iHTerpamniingi
IIPOLIECH Y HayIli Ta CUCTEMHICTb HAYKOBMX 3HAHb, & TAKO)K MOXK/IMBOCTAMI IIPOTHO3YBaTH
HePCIeKTUBY PO3BUTKY IIPUPOJHNYNX HAaYK Ta 00’ €KTIB, Ki BOHU BUBYAIOTb.

EBomoniitanii i eKoNnoriYHmii migxoau B iX €QHOCTI MalOTh MOTY>KHUI MOTEHIIias II0f0
exorrorisanii Ta pyHgamMeHTanisalil 3MicTy HaBYaHHA IPYPOFHITINX IIPEAMETIB Y 3ara/IbHO-
OCBITHIX HaBYa/IbHVX 3aK/IaflaX, Y TOMY 4ucyi i1 Giomorii. Tox 3acTocyBaHHA KOMIUIEKCHOTO
€KOJIOT0-eBOJIIOLIIITHOTO ITIAXOY A0 HaBYaHHs 6i0/Ioril 3a6e3ednTs i1oro ekosorisario, ¢pop-
MYBaHHA B Y4YHiB IIPYPOJHNYO-HAYKOBOI KOMIIETEHTHOCTI Ta ITPEAMETHIX KOMIIETEHTHOCTEIA.

ITig exonozo-esomouyitiHum nidxo0om po3yMiEMO Cy4acHMII 3ara/IbHOHAYKOBUIT HATIPSIM
Y MeTOROIOTil Mi3HaHHA IPUPOAY Ta Il 06’€KTIB AK IiIICHNX CHCTEM i3 TOACHEHHAM IX eKOo-
JIOTIYHUX 3B A3KiB, €BOJIOL] Ta IPOTrHO3YBAHHAM IIEPCIIEKTUB IX 30aTaHCOBAaHOTO PO3BUT-
Ky [5, c. 78].

3MiCT eKOJIOr0-eBOIOLIITHOTO MiAX0AY BIU3HAYAI0Th KOHIENITYa/IbHI ifel esontoyil, abo
PO3BUTKY, Ta eKOUeHMPU3My, IO IPYHTYETbCS Ha MpuHIMIAX (inocodii «exomorivHoOro pe-
a/li3My» /i €eKOJIOTiYHOTO BUXOBaHH:A. BOHM MalOTh JOCUTD TPUBAY iCTOPil0 CTAHOB/IEHHA
i 3a/MIIaT0THCA AKTYaIbHUMM B Cy4aCHOMY BuMipi [5].

I0est esonoyii mae 3MOTy 3’ICYBaTy He TUIBKM €TaIy PO3BUTKY XXUTTS Ha 3eMli, icTopito
6iororii, aste 71 iHTerpyBaTM 3HAHHS IIPO XXUBY NIPUPOJY, BCTAHOB/IIOIOUM 3B A3KU i1 OOIPYH-
TOBYIOUM BHYTPIIIHIO 3aJ/IEXKHICTh MK 00 €KTaMy, SIKi BMBYAOTbCA. Peaniaria imel eBosmromii
y Ipolieci HaB4aHHA 6i0/10Tii YMOXX/IMBIIOE TIOKA3aTy YYHAM, IO OPTaHIYHMIA CBiT pO3BUBAB-
s 1 PO3BMBAETHCS B HANIPSAMI YCK/IaIHEHHA CTPYKTYPHOI OYZOBH i ITpoLieciB XUTTENIAIBHOCTI
OpraHi3MiB, 1O BifTIOBi/la€ IX NPUCTOCYBa/JIbHUM MOXX/IMBOCTAM Ta crienmilli HABKOMMILI-
HBOTO cepepioBuIa. KpiM Toro, ifiess po3BUTKY iII0CTpye eBOMOLiITHI 3B’ I3KM MDK CHICTeMaMu
JKVBOI IPYPOJIYL, TTOACHIOIOUN 3aKOHOMIPHOCTI i iCTOPMYHOTrO pO3BUTKY, B3a€MHI 3B 13K MDK
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opraHisMaMy y IpUPOZi. YCBiTOM/IEHHA LiTICHOCTI XMBOI IIPUPOAM 3a IOIIOMOTOIO ifiel eBO-
JIOLIT € HaJBOXK/IMBILIMIM KOMIIOHEHTOM €KO/IOTiYHOI Ky/IbTyP) MUC/IEHHS B Y4HIB [9)].

I0est exouenmpusmy (exonoeiurozo peanizmy) NOJATAE B TOMY, IO iCTMHHICTb 3HaHb IIPO
00’€KTMBHY peajibHICTb >KMBOI IIPUPOAM MM IIi3HAEMO /MIIe LULIXOM HPsIMOi B3aeMOil
3 HaBKO/IMIIHIM cepepioBuiieM (ZoBKimiam). Sk ckmamoy EEIT 1110 ifeto cifg po3ymitu B ac-
HeKTi 3’ICyBaHHs IPUIMHOBO-HACIIKOBIX €KOIOTO-eBOMIOLIHIX 3B I3KIB i BITHOCMH MiX
CUCTEMAaMI >KMBOI IIPUPOAY, OCTAHHIX i3 HaBKOJMIIHIM cepefoBuiLeM. Ines exomorivyHoro
peanismMy 3abe3redye YCBiIOMIEHHs IIPUPORHNMX YMOB XKUTTS OpPraHi3MiB, 00’€KTiB »KMBOI
i HEOXMBOI IPUPOY Y B3aEMO3B SI3KY i BiTHOCMHAX, IULIXM PO3BUTKY 6iocdepn i BUOKMBaHHS
nopicTBa. CaMe TOMY MeTOO/IOTiYHOK OCHOBOIO KOMITETEHTHICHO OPIEHTOBAHOTO HABYAaHHA
6iornorii Ha 3acagax EEII e exonoriunmit peanism. Ajke Ipyposia — Be/MVKa KHUTA >KUTTS,
3 SKOI JIFOAVHA YepIIa€ He TiIbKU IOYYTTs IIPEKPACHOTO, ajie 11 Mi3HA€ 3aKOHM Ta 3aKOHOMIp-
HocTi 1i po3BUTKY. IIprpona nocrae nepep IHOAMHOIO K YacTHHA 1 caMoi, 60 IIpy BMiHHI KO-
JIOTiYHO MUCTIUTH BiIOYBAa€THCS OTOTOXKHEHHSI i rapMOHIVIHe €[JHaHHS TIOAVHM i3 CBITOM IIpM-
ponu, NOPYyLIEHHA rApMOHil y IPUPO/i CIIPUIIMAETHCA AK HETaTVBHUI BIUIVB HA KOHLIEIILIIO
BracHoro «f». Topi nmpupopa mocTae K BacHe NOIOBHEeHHA «f» i cBoepigHa foMiBKa Ayt
«I» 1 yCBiOMIIIOETbCA AK LUTICHICTD 3 BiJIIOBiIHOIO LiHHICTIO. I]iHHiCHE CTaBNIeHHA [0 Ipy-
pomy Moxke OpMyBaTICS JIIIIE TOJ, KO BOHA IIOCTAE TIepef JIFOAVMHO SAK CBiT — 3aBIAKN
CyOCTaHITHOCTI, TOOTO 32 JOIIOMOTOK PO3YMiHHSI, CIIPUIHATTS Ta CAMOYCBITOM/IEHHS 1i SIK
CaMOBIOPANKOBAHOI LIIIICHOCTI, 1110 KPUETbCA B 1i IOLIIBHOCTI Ta PiSHOMAaHITHOCTI i He Mae
B €001 IIEBHOTO 1IeHTPY, 60 KO>KHa aHKa npupoau (6iochepn) — Bin aroma o Beecity —
BJIALITOBAHA AK LUIICHMII CBIT, Y AIKOMY JilOTb CBOI >KUTTEBI 3aKoHuU. [Ipyu npomy npupopa
Ma€ IIOCTaTy Y CBiOMOCTI y4HIB He 5K 6e3/MKe HaBKOJIMIIHE CEPefOBMILE, [0 B CYyJacHiit
OCBITi IIpeyiCTaB/IeHe JOCUTD LIMPOKO, a SIK CHCTeMa IPUPOISHUX 00 €KTIB 3 IX B3aEMO3B sI3Ka-
MU, Y €JHOCTI Ta HeNOBTOPHOCTI. CaMe TOMY Ha YPOKax y IPUPOfi, eKCKYPCisiX, «eKOMTOTiUHiil
CTeXIi» AK elleMEHTaX HaBYa/IbHOIO CEepeJOBMIIIA TEOPETUYHI 3HAHHA BUIDHO «OXKUBAIOTh,
CTAIOTh 3PO3YMI/IVIMYL, IIPABAVBUMM 1 BOFHOYAC CIPYSIIOTH CAMOYCBIIOM/IEHHIO OCOOUCTICTIO
cebe He JMIIIe SIK YACTVHKY JOBKI/ILA, a 11 yciei 6iocdepu [7].

Otxe, EEIT yMOXX/IMBIIIOE 3[i/iCHeHHs HAaCKpi3HOI iHTerpanii 6io/10riyHNX 3HaHB, IO
3abesnedye GopMyBaHHsA B Y4YHIB LII/IiICHUX 3HAHb IPO >KMUBY IPUPOLY, @ IOTOMY 1 TIpef-
MeTHOI KOMIIETEHTHOCTI 3 6iosorii. BogHouac, 1eit mifgxin yTBepkye JyMKY IpoO Te, L0
3[JaTHICTb MOJIOAVX ITOKO/iHb Ii3HAaBaTU MPUPOAY B 1l LiJIiICHOCTI, K i IX 30aTHICTb IPOAY-
KyBaTJ HayKOBi 3HaHHS, € pe3y/IbTaToM 1000py. OCTaHHIi TOSCHIOEMO TaKUM IPUK/IA/JOM:
HosiBa 1po6emuy, 110 i He06XiHO BUPILINTY, BUK/IMKAE YMCIEHH] Clipo6u 1i po3B’si3aHHs,
BHACJIJJOK YOTO CTBOPIOETHCA Oe3/1id MpoOHMX Teopiit (Cy/pkeHb), KOXKHA 3 SIKUX KPUTUIHO
OLIIHIOETbCS Ta NEPEBIPAETHCA.

Peanisauis izei eBosoriii B KOMIUIEKCI 3 ifje€lo eKOLIeHTpU3MY Y 3MicTi 6ioorii ae sMory
IIOKa3aTy YYHAM, IO OPTaHIYHMII CBiT PO3BMBABCA i pO3BUBAETHCA B HANIPAMI YCK/IaJHEHHSA
OyzoBU CHCTeM XKUBOI IIPUPOAY, 1110 BifIIIOBiAA€ IPUCTOCYBAIBHUM MOXK/IMBOCTSM i CIIeIN-
(il HABKONMIIIHBOTO CEePefOBUIIIA, IIIOCTPYE CIIOPiHEeH] 3B 3K MDK pisHMMU 06 €KTaMu
JKVBOI IIPUPOJY, TIOSICHIOE 3aKOHOMIPHOCTI 1i PO3BUTKY, B3a€EMO3B I3KM MiX ii cucTeMaMiL.
Taknit mipxiz criprsie GopMyBaHHIO €KOJIOTIYHOI KY/IbTYPY MIC/IEHHS, [IiHHICHOTO CTaB/IeH-
HS 10 KVBOI IIPMPOAY Ta B Pe3y/IbTaTi IPeAMETHOI KOMIIETEHTHOCTI 3 6iotorii.
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BaxxmusnM e Te, mjo 3acrocysanHs EEIT B HaByaHHi 6iororil 1ae 3MOTy YYHSM YCBiZOMUTH
TOI1 (PaKT, 1110 OYAb-SIKMIT OpraHisM, TIOAMHA B TOMY YMCII, CAMOCTINIHO POPMYE CBOE TOBKI/ULA
(cepenoBu1Le XXNTTA), 3a0€3I1e9y€E JIOTO CTIMKICTh, CTBOPIOIOYY OIITVMA/IbHI YMOBH /IS CBOTO
icHyBaHH; 1110 cTabiIbHICTD Giocdepy 3ameXnTh Bif 1i 11iTiCHOCT Ta 6€311eYHOr0 PO3BUTKY.

Ha ocHoBi ananisy npaup M. Bepsinina [1], I. 3Bepesa [3], b. Komicaposa [4], A. Cremna-
HIOK [10], mpucBs4YeHNX po6ieMaM MeTOVIKY HaBYaHHs 6i0/10Til B IKOJIi, JOXOAMMO BIUC-
HOBKY, I110 METOAMKA SIK CYCTeMa BK/IIOYA€E TPY B3AEMOIIOB sI3aHi CK/Ia[JOBi: 3MiCT HaBYaHHS
(Teopiio), aIrOpUTM [is/IPHOCTI BUMTE/A i TearoriqyHy MPaKTUKY (Iis/IbHICTD Y4YHIB).

3micm HasuanHs BU3Ha4a0Th KoHUentyanbHi ifei EEIT (imei eBomronii Ta ekorjeHTpus-
MY); OIIOpHIi IOHATTs 6i07I0Tii, 110 CTAHOB/IATDH IOHATINIHO-KaTeropianpumit amapar EEIT
i BOJHOYAC CITYTYIOTh TOJIOBHUM iHCTpYMEHTapi€M 3MiCTy HaBYaHHS.

Aneopumm OisimbHOCMI 8uumens BiIOBIHO BU3HAYAIOTh AMAAKTUYHI IIPMHIVIIN Ta 3a-
KOHOMIpHOCTi HaBYaHHS, JOTPUMaHHsA KX cripusie peanisanii EEIT, nmpasuna edexTnBHO-
TO 3[i/ICHEHHA NIeJaroriYHoI Ais/IbHOCTI 1o 3acTocyBaHHI0 EEIl y HaB4aHHI.

ITedazoziuna npaxmuxa, wo BKIo4dae BrpoBapkenHs EEI y naBuanHi 6ioyorii, 3a6es-
re4ye KOHTPOJIb i KOPEKLi0 NearorivHol JiA/NbHOCTI, 10 Ja€ 3MOT'Y YHUKHYTH HE[OMKiB
Ta TpysHoLiB mpu peanisanil EEIT, npoBeneHHs MOHITOPMHTY OLIiHIOBaHHs e(eKTUBHOCTI
KOMIIETEHTHICHO Opi€HTOBAHOTrO HaBYaHH: 6ionorii Ha 3acayjax EETI.

Pesynbpraty mocmimpKeHHs Ta JOCBiJ, YYMTENB €KCIIEPUMMEHTA/IbHUX LIKIN Jaayu 3MOTy
BUJiINTY MeTOog4Hi ocHOBY peanisanil EEIT y KoMIeTeHTHICHO OpiEHTOBaHOMY HaBYaHHI
6ionorii [8]:

o (QOpMyBaHHs €KOTOTiYHNUX Ta €BOJIIOLIIIHIX ITOHATH Y IX €IHOCTI Ta B3aEMO3B A3KY SIK
OCHOBHIVX 3HaHb y 3MiCTi HABYa/IbHOTO MaTepiany;

o OOIPYHTYBaHHs Ta CUCTeMaTy3allis eJIeMEHTiB 3HaHb IIPO XKVUBY IPUPOAY HA OCHOBI
koHuenTyanbhux ifeit EEIT (eBomonii Ta eKOLeHTpU3MY);

e MOJEMIOBAaHHA 3MICTY HaBYaJIbHOTO MaTepially y BMUIVIAJLI PpisHMX piBHIB LIJTiICHOCTI
3HaHb PO >KMBY NIPUPOJY 32 JOIIOMOTOK CTPYKTYPHO-JIOTIYHMX cXeM, ineorpadiunmx
OINCiB IOHATD Ta JUIAKTUYHNX Te3ayPYCiB;

o (QopMyBaHHS B y4HIB ysBJ/IEHb IIPO CYTHICTD Ta Jif0 3aKOHOMIPHOCTei1 PO3BUTKY IIPK-
POZY Ta 3aKOHIB eKOJIOTil, sIKi € CUCTeMOTBIpHMMY YMHHMKAMM, 3ac00aMy HaCKpi3HOI
iHTerpauii 3HaHb IIPO XXMBY IPUPOAY;

e BUKOPMCTAHHS B HaBYaHHI METOMIB MOJE/MOBAHHA Ta NOPiBHANBHO-ICTOPUYHOrO [/
HOSICHEHH: 0CO0/MMBOCTe GYHKIIOHYBAaHHS 1 POSBUTKY >KMBOI IIPUPOJYL;

 HasABHICTH cucteMn popM opraHisailii KOMIIETEHTHICHO OPi€HTOBAHOTO HaBYaHHS, SIKi
peanisyrorb EEIL
OTxe, OCHOBHMMI TIOJIOKEHHAMY METONMKY HaB4YaHHA 6iosorii Ha 3acagax EEIT a ac-

TIIEKTi pearisalii KOMIIETEHTHICHO Opi€EHTOBAHOTO HaBYaHHA €:

POopMYEAHHS eKONOIMHUX Ma eBOMOUITIHUX NOHAMD Y iIX €OHOCMI Ma 83AEMO36 SI3KY AK
OCHOBHUX 3HAHD Y 3MICI HABYATILHO20 MAMePiany i 600HOUAC AK KOMNOHEHMA NPeoMemHOl
Komnemenmuocmi 3 6ionoeii [7].

Sk 6yno 3rajaHo BuIlle, OCHOBY aBTOPCHKOI METOAMKM CTAaHOBUTb 3MICT HaBYaHHS,
IIPEeZICTAB/IEHNIT CUCTEMOIO HaYKOBMX 3HAHb IIPO KMBY IPUPOJY, BMIHHAMM i HABUYKaMI,
SIKVIMY Ma€ OBOJIOZITY y4eHb Y Ipolieci HaBYaHHs 6iosoril.
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CucreMa HayKOBMX 3HaHb BKJIIOUa€ OCHOBHI 6i0/10TiYHi TOHATTH, qoaKTM, Teopil, 3aKOHNI
Ta 3aKOHOMIpHOCTI. BupiiieHHs1 ocHOBHOTO (OCHOBHUX 3HaHb) Y 3MICTi HABYa/IbHOTO Mare-
piasny 3 6iosorii mo’si3yemo 3i cpsimoBanicTio EEI] y HaBuanHi 6iosorii Ha dpopmyBaHH 11i-
JIICHMX 3HaHb IIPO >XVMBY IPUPOAY, HAABHICTD AIKUX Y CBilOMOCTI Y4HiB IIEPEKOHYE iX y TOMY,
110 BCi MpoLecH B XUBIil PUPOJi 3aKOHOMIPHI, Y3IOPKeHi y IpUPOI 11 iCHYIOTb y MeXKax
enuHOi 6iocdepy; Bei mpoliecy, 10 3a06e3eYyITh ICHYBaHHS JKMBUX CUCTEM, IiJIATAIOTh
€[VIHMM 3aKOHAM i 3aKOHOMipHOCTSM IIPUPOLY, 30KpeMa, 3aKOHOMIPHOCTAM 1i pO3BUTKY.

Ilig, OCHOBHMMM 3HaHHAMM HaBYaJIbHUX IIPEJMETIB y IMENarorili po3yMiloThb Teopii,
3aKOHM, IIOHSATTS, 11]0 y3ara/JbHEeHO BifloOpaXkaroTh 3MICT IpeaMeTa abo jioro 4acTuH. bes
LIi/IeCIpAMOBAHOTO BMOKpPEM/IEHHA OCHOBHOTO 3 HaBYa/IbHOTO Marepiany maparpada,
TeMU, pO3JiNny Y4Hi He MOXYTb 3[iICHUTI OJHY i3 HallBa)K/IMBIIINX MMUC/IEHHEBUX OIle-
pauill — cMHTe3 BUBYEHMX 3HaHb, OpraHis3alilo X B €IMHY CUCTEMY — LIiTiCHiCTb. Bupi-
JIeHHA OCHOBHUX 3HaHb (OIIOPHMX ITOHATDH) i3 BUBUYEHOTO M€ 3[1/ICHIOBATICS He LIUIAXOM
MeXaHiYHOTO BiJKMIaHHS YaCTMHY HaBYaIbHOI iHpopMallii, a 3a JOIOMOTO0 3rOpPTaHHS
HaBYa/IbHOTO MaTepiany, YIIIbHEHHA 100 3MICTY [0 KiJIbKOX OCHOBHMX IIOHATD, SIKi BU-
CTyHaTb onoporo (PpyHZaMeHTOM) IIpy BiATBOPEHHI 3aCBOEHNX 3HAHD, €JIEMEHTOM IIi/I0-
r'o JIAHI[IOTa 3B A3KiB.

CucreMHicTb (1imicHICTb) 6i0/IOTiYHIX 3HAaHDb MOYXKe Oy TH JOCATHYTA, KO/IY BOHU 30Cepe-
JDKYIOTCSl HABKO/IO OCHOBHUX (OIIOPHMX) IIOHATD, yTBOPIOKOYY 3 HUMI 3B SI3KM Ta BiTHOLIIEH-
HS1, 5IKi IIOCTIITHO 3’SICOBYIOTBCSI, GIKCYIOTBCS Ta YTOYHIOIOTBCS, CTAI0YM YiTKVMIY T SIBHUMIL

o oOcHOBHUX O6iO/NOriYHMX IIOHATH, 110 BUKOHYIOTh (YHKIIO IOHATIIHO-
KareropianpHoro amapary EEII, BifHOCMMO Taki: «€BONIIOLifA», «PO3BUTOK», «CUCTEMa»,
«EKOJIOTis1», «eKOJIOT14Hi 3B SI3KM», «OPTaHi3M», «BJIACTUBOCTI», «K1Ba IPUPOJa», «PiBHI Op-
ragisailii >KuBOro» ToIIO.

OCHOBHI TOHATTS HEPIAKO CHIBBITHOCATHCS He JIMIIIe 3 TeOPisAMY, a 11 i3 TeOpeTUYHUMU
3HAHHAMUY, BUIIVIMM 33 PAHTOM y3araJbHeHHsA, TOOTO OCHOBaMM HayKy (IIPMHIMIIAMY, 3a-
KOHaMJ, 3aKOHOMIpHOCTAMM).

OcHOBHI OHATTA 6i0JI0ril, BUAI/IEH] HAMU K onopHi nouArtA EEIL, MaroTh cTaHOBUTU
OCHOBY 3MiCTY HaB4aHHsI 6i0/1OTil 1 BUBYATICA HA OYATKy Kypcy «biomoris» B 6-7 Kmacax,
ajlKe BOHM MAIOTh BENMKY IOACHIOBA/IbHY i y3ara/lbHIOBa/IbHY 3[ATHICTb i BUKOPUCTOBY-
IOTbCA SIK M€XaHi3M YIIOPAKYBaHH:A 3HAHb IIPO )KUBY IIPUPOAY B LiTiCHICTb.

Baxaemo, 1110 popMyBaHHs €KOIOTIYHYX i €BOMIOLIIHNX HOHATD Ma€ BiftbyBaTHCs B IX
€IIHOCTI Ta BsaeMosB’ﬂsxy, T,0 TOT'O 3K, y TIEBHill IIOCITiJOBHOCTI.

Ha mnepmiomy erami nepepm6adaemo ¢opMyBaHHS IIOHATb 4Yepe3 YYTTEBO-OOpasHe
CHIPUITHATTSA 00 €KTIB Mi3HAHHA, CIIOCTEPEXXeHHs 11 BocmikeHHs. OTpuMaHi JaHi aHami3y-
IOThCS: BUMI/IAIOTHCSA 3araIbHi iCTOTHI 03HAKM, BIACTUBOCTI 06 €KTIB Ii3HAHHS, BCTAHOBIIIO-
I0TbCs acolliallii, 37iiICHIOETbCS TOPIBHAHHA OTPMMAHMX JaHMX i acouianiit. Tak BizOysa-
€TbCA a0CTparyBaHH, sKe 3aBePUIYETbCA CIOBECHNM BY3HAYEHHAM ITOHATT, LI0 CUHTE3y€
B c00i icTOTHi 03HaKM 00 €KTA.

I pyruit eran — 11e pyX Bif abCTPAaKTHOTO O KOHKPETHOTO, 1110 3abe3Iiedye KOHKpeTH-
3allilo MOHATD i PO3IIMPEHHS iX 3MICTY, 30KpeMa YTOYHEHHA.

[/ TpeThoro eTamy BIacTMBE PO3KPUTTSA 3B AI3KiB i BifHOLIIEHb HOHATD, 1[0 POpMY-
I0TbCA, 3 iHIIVMY ITOHATTAMM, SIKi BXXe BiZlOMi YYHAM.
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JloTpuMy0unch 3a3Ha4eHOI MOCIOBHOCTI, ITifi Yac GOpMYBaHHS TaKMX OCHOBHMX I10-
HATD SIK, «eBOMIOLifA», PO3BUTOK», «CUCTEMa», «€KOJIOTifA», «OpTraHi3M», yUHi OIIaHOBYIOTb
OCHOBHIi 6iooriuyHi TE€PMiHM, BCTAaHOBJIIOIOTh 3B’ 43K 1 BiHOIIIEHHS MK €KOJIOTIYHMMU Ta
€BOJIIOLi/IHVMM IOHATTAMY Pi3HOTO PiBHA CKJIAJHOCTI.

OpHax, y 4MHHIil HaB4a/IbHil nporpami «biooris. 6-9 kmacu» (OCHOBHA LIKOJIA) €BO-
JTIOLIiVIHI Ta €KOIOTi4Hi OHATTSA PO3IVLIAI0THCS OKPEMO, He IIPOCTEXYIOThCS iTKi 3B 13K
MK HuMH. [losscHeHHAM MOXKe CITyryBaTy CTaH Cy4YacHOI €BOMIOLINHOI Teopii Ta BKpall 3a-
MaJjla HallOBHEHICTb 3MiCTy HaBYalbHOTO IpenMeTa «biomoris» enemMeHTaMu eKONIOriYHUX
i eBO/TIOLIiTHMX 3HAaHb. Y CBiJOMOCTI Y4HiB IIifi Yac BUBYEHH: 6i0710Til HOPMYIOTHCA TOMIK
IHIIMX ABi IpyNy IOHATb — €KOJIOTi4Hi J1 €eBOMoLiNiHI. BoHM CHiBiCHYIOTD, aie He B3aEMOJi-
I0Tb, 1110 YCK/IaZHIOE POPMYBaHHS II/TICHOCT] 3HaHb IIPO XKVBY IPUPOAY TOLLO.

ITocTae HEOOXiAHICTD MOUIYKY LIIAXIB B3a€MOIIPOHVKHEHHS eBOJIIOLITHIX i eKOJIOTiY-
HYX 3HaHb Y LIKIIBHOMY Kypci 6ioorii, afpke BOHY (€BOJIIOLiHI Ta €KO/OTiuHi 3HaAHHA)
MAIOTb IPOBiIHY porb Y GOpMYBaHHi LIiIiICHOCTI 3HaHb y4HIB Ipo uBy npupony, ITHKC,
€KOJIOTI4HOI CBiloMOCTi To1o. BogHovac, AK 3acBiI4yOTh pe3ynbTaTyi KOHCTATyBaabHOTO
€KCIIEPVMMEHTY, €KOJIOTiuHi i, 0COOIMBO, €BOMIOLIIHI MOHATTA 3a/MMIIAIOTHCA CKIAMHUMU
II7Is 3aCBOEHHSA YYHAMY OCHOBHOI IIKOJN.

IIpyyrHamMy HUM3BKOTO PiBHSA 3aCBOEHHS YYHAMY €KONOTiYHMX 1 €BOMIOLiIIHNX [TOHATD,
Ha Halll IIOIVIAM, € TaKi:

o aBTOpaMM YMHHMX HaBYa/JIbHUX Iporpam i3 6iomorii msa 6-9 xmaciB He nepegdadeHoO
MIOCTIiIOBHIIA PO3BUTOK €BOMIOLIIHNX i €KOIOTiYHMX 3HAHD;

o y migpy4HuKax i3 6iosorii HasBHUIT HELOCTATHII B3AEMO3B I30K MK €KOIOTIYHUMM Ta
€BOJTIOLIIHMMM IIOHATTSIMI;

e HABYa/JbHO-BUXOBHUII IIPOLIEC MA€ OJHOMAHITHUI XapaKTep, MepeBaXKalTb CIOBECHI
MeTOAM HaBYaHHSA, YCHA IlepeBipKa 3HaHb, HEJOCTATHBO 3aCTOCOBYIOTbCA MPOOIeMHi
MEeTOJ[Y HaBYaHHs, MajIo yBary IPUIEThCA OpraHizanii caMocTiitHOl po60TH y4HIB,
BMKOPVCTaHHIO HAOYHOCTI.

Ormxe, EEIT 3a6esneuye ¢popMyBaHHS B Y4HIB LITICHUX 3HaHb IIPO XXMBY IIPUPOAY 5K
KOMIIOHEHTA IIpeiMeTHOI KOMIIETEeHTHOCTI 3 6io/oril.

O6spyHmMYBaHHA MA CUCEMAMUSAYIS eNleMeHMi6 3HAHb NPO HUBY NPUPOOY HA OCHOBI
koHuenmyanvHux ioeti EEIT (esontouii ma exoyeHmpusmy).

Jlns oprasisanii 11i/1icHOro 3aCBOOBaHHA 3HaHb IIPO XKUBY IPUPOAY IIPOIIOHYEMO AeyK-
TUBHY CHCTeMaTu3allilo, IpK sKiil 3arajibHa 3a GopMoro i IboKa 3a 3MicToM iHpopMaris
(igei, Teopii, 3aKOHM, 3aK0H0MipHOCTi) Ja€ 3MOTy Ofiep>KaTy TOYHI BUCHOBKM, IIOSCHUTH LIN-
poxe koo axTis i sBuy. Hackpisanmit xapakrep cucreMaryusaii 3a6e3nedyerbesi MUIIXOM
MIOC/iJOBHOTO BUKOPVCTaHHA Y HaBYa/IbHiil IiA/IbHOCTI CBOEPIHOI MaTPULIi i1 IEPECTPYK-
TyPyBaHH: 3aCBOIOBAHMX 3HaHb, YCTAHOBJIEHHA XOPOJIOIiYHOI BIIOPAJKOBAHOCTI IIPOLECiB
i sy y >xmBiit npupopi. Tak, mix yac BUB4YeHHA po3fity abo Temu y4Hi TpaHCHOPMYIOTH
i yuiipHIOIOTB 06CST HaBYa/IbHOI iHGOpMaLil IIPO BifIIIOBIfHY IPYITy KMBMX OPraHi3MiB 3Tiz-
HO 3 TIOIIepeJHbO BUBYEHVIMY BJIACTMBOCTAMM >XMBUX OPraHi3MiB, IPOCTOPOBOI Ta YaCOBOI iX
opranisauii. 114 0cHOBa BUKOPUCTOBYETbCA SIK TEOPETUYHO CKOHCTPYIIOBAHE «CUTO», Yepes
sIKe TIPOCII0ETHCS BCs 3aCBOIOBaHa iHGopMallis. 3a/IMIIaeTbCsl HANICY TTEBILIE i TOIOBHE — 351-
COBYIOTBCSI 3MiCTOBI B3a€EMO3B 13K MK 3HAHHIMY IIPO YKVBY IIPUPOLY.
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TyT maroTp O6yTy 3afisHi JUAAKTUYHI KOHCTPYKLIl MOOeI08AHHS 3MICIY HABHAILHO-
20 mamepiany y 6uensioi pisHux pieHie yinicHocmi 3Haxv npo xusy npupody. Ceped maxux
NOWUPeHOor i OUOAKMUYHO BUBANEHOIO € CIPYKMYPHO-I02iuHI cXemu, iDeoepadiuni onucu
NOHAMb Ma OUOAKMUYHI me3aypycul.

CrpykrypHo-noriuni cxemu (CJIC) BigoOpa)kaloTb OCHOBHi IOHATTS, TEPMiHM, 3aKO-
HOMIpHIi 3B’I3KM MDK e/leMeHTaM 3HaHb. BoHM BK/II04atoTh (akTU4Hi, TOHATIHI Ta Teo-
petuuni 38’s13ku (3a B. ®egoposoro). PaxkTuyHi 38’13KM BU3HAYAIOTH CHOPiAHEHICTh MK
HOHATTAMM Ha PiBHI (akTiB, 1[0 BUBYAIOTHCA B HaBYaJIbHOMY IpenMerti. IlisHaBa/bHa
[iS/IBHICTD YYHIB IPY I[bOMY CIIMPAETHCS Ha IPOLIECH 3allaM sATOBYBAHHA Ta Bisyasisamii
(daxTuyHOrO Marepiaiy. Y>ke Ha IIbOMY piBHi BifOyBalOTbCS CHCTeMATH3allis i y3araibHeH-
Hs1 3HaHb, PO3YMOBI IIpoLiecy aHasIi3y i cuHTe3Y, POPMYIOThCS «KOMIUTEKCH (aKTiB» 5K CTa-
Ziil B pO3BUTKY HOHATH. B y4HiB popMmytoThCcs yMiHHS aHaMi3yBaTy, 3iCTaB/IATH, y3arajib-
HioBaTy (QaKTy, MOSCHIOBATY IX Ha OCHOBi 3aKOHOMIPHOCTENI, Teopiil, 3aKOHIB IIPUPOAY,
CHCTEMHOTO IIpeJiCTaB/IeHHs BMBYEHOIO HaBya/lbHOrO Matepiany. [Ipu nboMy Mix HOHAT-
TAMU BCTAQHOB/IIOIOTBCA IOHATINHI 3B A3KIL

Binomo, 1110 Hait6i/b1I YCBiOM/IEHO Ta MilJHO 3aCBOIOIOTHCS 3HAHHS, 300y Ti B pe3y/ib-
TaTi caMOCTilfHOI IOIIYKOBOI [iA/MbHOCTI y4HiB. CaMe TOMY Iic/1s 03HAIOM/IEHHS Y4HIB i3
3araJIbHMMI IPMHIMIIAMY TTOOYIOBYU PiSHOBMJIIB CXeM 3a TOTOBMMM 3pa3KaMMm CJIif mepe-
XO[IUTH O CAaMOCTIITHOI cucTeMaTu3allii 3HaHb YYHAMY HUIAX0M cklafiaHHA Humu CJIC o
TeM Ta po3ziniB (auB. puc. 1.1.3).
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Puc. 1.1.3. CrpykTypHO-noriuHa cxema «OGHOK/IITMHHI OpraHizMm»

ITig yac KOMIIETEHTHICHO OpiEHTOBAHOrO HaBYaHHA 0io/IOTil BapTO HAaBYAaTy Y4YHIB ca-
MocriitHo crBoproBaty CJIC. IIponionyemo eranu yxnaganus CJIC:
* BUOKPEM/IEHHS KTIOYOBOTO C/I0Ba (OCHOBHOTO IOHATTA) a00 CIOBOCIIONYYeHHS;
e BUJIZIEHHA acOLIaTMBHMUX IIOHATD, AKi CMHOHIMI4HI TOMY 4I iHIIOMY, ab0 TIOHATD, AKi
MOSICHIOIOTD JI0TO CYTHICTb — PYX BiJl HOHATTA JO JIOTO CYTTEBUX O3HAK;
 BCTAHOBJICHHA 3B A3KiB Ta Bi[HOLIEHb MK MOiOHMMM O TIEBHOTO IIOHATT.
[ GopMyBaHHA B y4HIB YMiHb ITOfJaBaTV 3HAHHA Y BUITIALL CXeM Ilepei6adyeHo KOMII-
JIeKC HaBYa/IbHVIX 3aBJIaHb BiJITIOBiIHOTO 3MiCTy. 3aBJjAHHA Ha CK/Ia[JAHHA CXeM MAIOTh Oy T
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TPbOX PiBHIB CK/Ia[IHOCTI BifilIOBITHO [0 XapaKTepy HaBYa/bHOIL [ifANbHOCTI y4HIB: PENpo-
IYKTMBHOTO, IIOIIYKOBOT'O i TBOPYOTO.

Jl7nA BUKOHAHHA 3aBJAHDb NEPIIOrO PiBHA CKIAJHOCTI JOCTATHHO PENPOAYKTUBHOIL [Ji-
STIBHOCTI YYHIB I[OI0 3HAXOIKEHH y MiIPYYHMKY eKCIUTILUTHO (sIBHO) mofaHoi indopma-
1ii. 3aBaHHA [PyTroro piBHA NepefdadanTb CaMOCTiiiHe BM3HAUYeHH BiTHOIIEHD (I1apame-
TpiB), 3B’A13KiB, 32 SIKUM MOTPIOHO XapaKTepu3yBaTy ONMUCYBaHe MOHATTSA. [[/I1 BUKOHAHHS
TaKMX 3aBaHb HEOOXi/[Ha YaCTKOBO-IIOIIYKOBA AiS/IbHICTD YYHIB OO CKIAaHHs CXeMU
IiJ KepiBHUIITBOM y4uTe/s. 3aBaHHS TPETbOTO PiBHA (TBOPYOro) MOTPeOYI0Th CaMOCTili-
HOTO CK/IaJJaHHA YYHAMU CXE€MU Y IIPOLLeCi BUKOHAHHA Bi/ITIOBiTHOTO a/ITOPUTMY JIiil.

[Tpencrasnenus indopmarii B CTpyKTypHO-JIOri4Hii GopMi Mae HUSKY IepeBar Iopis-
HAHO 3 JIiHIHO-TeKCTOBMM BUK/Ia[JOM HaBya/lbHOrO MaTepiany. Cepef IMX IlepeBar MO>KHa
BUIiIUTYU TaKi:

e IIpM JIiHITHOMY HOfjaHHI TeKCTOBOI iHdopMmaril iHOAI CK/IafHO BUSHAYUTH CTPYKTYPY
ABUINA, 10 BMBYAETHCA, BUOKPEMUTH iCTOTHI 3B S13KM MDXK 1Or0 KOMIIOHEHTaMM Ha
npoTuBary opopMIeHHIO HaBYa/IbHOI iHpOpMallii y BUIIAAL cXem;

o TIOJAHHS 3MICTY HaBYaJIbHOTO MaTepiajy y cxeMaTU4Hill popMi € Haf3BUYaiiHO edek-
TUBHMM METOJOM aKTMBi3allii MMCIIEHHS y4HIB;

o BUKOPUCTaHHA 0Cco0/MMBOI GopMu aHamisy — aHami3 4depe3 cuuTe3. g omepanis —
OCHOBA LIiTICHOTO 3aCBOEHHS 11 pO3yMiHHA HaBYa/IbHOTO MaTepiany LUIAXOM JIOro 3Ha-
KOBOT'O MOJIe/TIIOBaHHS;

o CTPYKTypM3allis i cxeMaTusariist TeKcToBoI iHpopMaliil € HalIBaK/IMBILIIMY KOMIIOHEH-
TaMJ MUC/IEHHS, 1[0 CTAHOBUTD OCHOBY IIPOLIECY 3aIlaM ATOBYBaHHS;

o IIpefCTaB/IeHHs HaBYalIbHOI iHpopMalii y BUITILAAL CTPYKTypHO-orivaux cxeM (CJIC)
€ ocTaTHBO eeKTUBHMM 3aco00M opraHisauii i akTuBisanii camocTiitHOI po6oTn
Y4HIB, Crpusie paijioHanisanil ;060py MeToxiB i GpopM HaBYaHHA 3 METOI €KOHOMII
HaBYa/IbHOTO 4acy.

Bopnouac BigsHaunMo HU3Ky HepomnikiB 3acrocyBanns CJIC. Ilo-nepie, 6yab-sxmii
CXEeMaTM3M IPUSBOAUTH [O CIPOIIEHOCTI PO3yMiHHA TOrO, 10 BMBYA€TbCA. lle Moxe
CTBOPUTH B Y4YHIiB i/lI03i10 IIPO Te, 11O A4 BUBYEHH IIPeJMeTa L[iTKOM JIOCTaTHbO Ma-
Tepiany, npencrasieHoro Ha cxemi. [To-gpyre, abcomoTusalis HaBYaTIbHNUX ITOCIOHMKIB,
no6yI0oBaHNX 3a IPUHLMIOM JIOTIKO-CTPYKTYPHOTO MOZEIIOBAaHHSA, MOXKE HETaTHMBHO
BIUIMHYTY Ha pOPMYBaHHSA KPUTUYHOTO MIUC/IEHHA i MOB/IeHH. 1[I0 06cTaBMHY BaXKIMBO
BPaxoBYBaTH Y 3B 3Ky 3 TUM, 110 iCHYIOTb IIPMHIIUIIOB] BiIMIHHOCTI MK ryMaHiTapHUM
i IpMpPOJHNYO-HAYKOBUM CTUIAMM MUCNIEHHA Y4HiB. Ilo-TpeTe, feAKi Bijpisku HaBYasIb-
HOTO MaTepiany Ay>Ke BaXKO MiifalTbcA CTPYKTYpH3allil, [0 CTAHOBUTD TPYLHOLLL IIpyU
HOfIaHHi 110T0 3a oroMorom cxeM. [To-4eTBepre, cxemarn4Ha GpopMa IpefCcTaBIeHHs Ha-
BYa/IbHOTO MaTepialy He 3aBX/Y [IOBHOIO MipOI0 BiITBOPIOE 3MICT IeBHOro ¢parmMeHra
CUCTeMM 3HaHb.

Came ToMYy IIifi yac HaBYaHH:A 6i0710Tii ONTMMA/IBHO ITOEXHYBATHU Pi3Hi ciocobu mpep-
CTaBJ/IeHH: HaBYa/IbHOI iH(OpMaIlii: TeKCTOBUIL i CTPYKTYpPHO-/IOTiYHMIA.

Cuctemarn3salliss 3HaHb IIPO >KMBY Ipupony Ta ii BupakeHH: y Buraai CJIC mae smory
Y4HSIM y3ara/jpHIOBaTy 6io/oriuHi sHaHH:, POpMYI0UM B CBiOMOCTI LIi/TiCHICTD, @ HOTOMY i1
IpegMeTHY KOMIIeTeHTHICTb 3 6iomoril.
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151 mosicHeHHs1 0cOO/MMBOCTEl PYHKIIOHYBAHHS i PO3BUTKY 00 €KTIiB )KVBOI IIPUPOMM Ha
ocHoBi yripoBapkeHHst EEIT BOXIMBUM € n0€0HAHHS MPaouitinux i cyuacHux (iHHo8auitiHux)
Mmemodie HasuarHs. OCHOBHUMY MeTOIaMyl HaBYaHHs 6iororii, siki cipusitors peanisarii EEIT
B ACIHEKTi KOMIIETEHTHICHO OpiEHTOBAHOTO HAaBYaHHs, € METONOMOTIUHI MeTopy (crocTepe-
YKEHHSI, IOCTIKeHHsI, MOeMOBaHH A (IuB. migposyin 1.4.) Ta iH.) i pupakTiaHi MeTopy (MeToz,
HPOEKTIB ([VB. Miffpo3xin 1.5), MOPiBHAIbHO-ICTOPUYHNMI, IPOOIEMHOTO HABYAHHS TOLLO).

Ocob6muBoro 3HadeHHs npu peanizanii EEIl y koMIeTeHTHICHO Opi€HTOBaHOMY HaB-
yaHHI HabyBae MeTOZ MPOOIEMHOr0 HaBYAHHsI 6i0JIOTil, AKMIT HAJIOKNUTh IO METOHNIB CTH-
MY/IIOBaHHsI HaBYaJIbHOI Jis/IBHOCTI y4HIB i epen6adae CTBOpPeHHs MPOOIEMHOI CUTYalii
a60 GopmyoBaHHs IPOO/IEMHOTO 3aBIAHHSL.

[Tpobnemua cutyarist — Iie CUTYaIlist, Ajis BUPIlIeHHs KOl y4YeHb Ma€ 3HAITH i 3aCTO-
CyBaTy HOBI [y1s1 ceOe 3HaHHS 4 CIIOCOOU Aill.

Ins ypokis 6iosorii, siki peanisyorb EEII B acrekTi KOMIIETEHTHICHO Opi€HTOBaHOTO
HaBYaHHS, € XapaKTePHi TUIIM IPOOTIEMHUX CUTYaLLill, sIKi 3yMOBJIeH] crienyikoro HaB4Yayb-
HOTO IIpefiMeTa.

1. ITpobnemua cutyaris, mobygoBaHa Ha OCHOBI HaykoBux (akriB. Hanpuxman: «Homy
OJHOK/ITVHHI OpraHisMu, fKi € HalIIPUMITUBHIIIVMA B €BOJIOLIIHOMY PO3BUTKY >KMBOI
IIpUPONY, ICHYIOTD i 1oci?», «HoMy mapasuTUYHi YepBU, IPUCTOCOBYIOUNCH /IO MTapasuUTU3-
MY, He MalOTb TPAaBHOI Ta BUJi/IbHOI CHICTeM OpPTraHiB?»

2. [Ipo6reMHa cutyariist Ha OCHOBI CYIIepeYHOCTi MXK YABIEHHAMM IPO IeBHMIT (aKT
Ta 110r0 HayKOBMM NOsicHeHHAM. Hanpuknan: «Homy cyyacHi manopoTtenofiOHi pocimnuu
IpefcTaB/eHi muie Tpa AHUCTUMHU (popMamMy, TOAL SIK ApeBHi Manopoti 6ynu BUHATKO-
BO TiraHTCBKUMMU JlepeBaMu?», «KIO pOCIMHM MalOTh 3[ATHICTb IPUCTOCOBYBATUCA [0
Pi3HOMaHITHUX YMOB CepeJOBUILA iCHYBaHH:, TO YOMY 3 HACTAaHHAM OCEHi JIMCTAHI lepeBa
CKIOAIOTh CBOI JIMCTKM, a XBOMHI — Hi%»

3. IlpobnemHa cuTyaliist Ha OCHOBi CYIIepPeYHOCTi MXK HasIBHMMU B Y4HIiB 3HaHHIMMU
i HoBuMu Qaxramn. Hanpuknag: «Homy MyTaii, SKi € UIKiJIMBYMY IS IesIKMX OpraHi3-
MiB, MalOTb B&X/IMBY pO/Ib B €BOJIONIT BUAiB?», «HOMY /yille 3 HACTAHHAM OCEHi JIUCTA Jie-
PeB 3a0apBIIIOETHCS B )KOBTUIL TA YePBOHMIT KOBOPU?»

4. IIpobneMHa cutyalyis, sika notpebye posyMiHHs: (akTiB Ta BMiHHA IX IOSCHUTY Ha OCHO-
Bi HAsABHUX 3HaHb. Hanpuxag: «<Homy crpayc He yiTae K nTax?», «SIKijo aenbgin mo-
RiOHWMIT KO puby, TO YOMY BiH HAJIOKUTh O CCaBLiB?», «{OMy HACiHHA POC/IVH, IVIOAM SIKMX
AKTMBHO IOIJal0TbCA TBAPVHAMMY, He IIEPETPABIIOETHCA Y IX IITYHKOBO-KUIIKOBOMY TPAKTi I
36epiraioTb CBOIO XUTTERISIBHICTB?», «3 HACTAHHAM IOCYLUIMBOTO K/IiMaTy B XOZi €BOIOLI
BOJIHI TBapVHY BUMIIIN Ha CYIITy. AJle IesIKi BUAM 3/IMIIVINACS MeLKaTy y Bofi. oMy 1ie Tak?»

He menu BaroMumu € gopmu opeanidauii KoMnemeHmHIiCHO OPIEHIMOBAHO20 HABUAH-
HA, sAKi cnpusiiomy peanizayii EEIL SIkimo ¢dopmu opraHiszarii ois/ibHOCTI y4HiB 00 €HaHi
CIIIZTbHOIO METO0, BOHM CK/IAJAI0Th CUCTEMY, 11JO € METOAMYHO LIiHHUM.

Mertop, IpOEKTIB B OCHOBHOMY 30Pi€HTOBAHMII Ha CII/IbHY [iA/IbHICTD Y4HIB, KA peaJli-
3YEThCS IEPEBAXKHO B TPYIIOBIN Ais/IBHOCTI, 1110 Iepefi0avae po3B si3aHHs BATOMYX IIPOOIIEM.

[TpoextHa poboTa pearizye 0COOMCTICHO Opi€EHTOBAaHWII IMifXi[j Y HABYaHHI, OCKi/Ib-
KU B Hill KOXKEH 3 YYaCHUKIB peajli3ye CBOI 3HaHH:, BMiHHA, HABUYKU AK 0COONCTICTD, He
BTpaydae CBOE1 aKTVMBHOI Ais/IbHOCTI, HAMAra€TbCA 3alHATY B IPyIIi IO3MLi0, 1O BillTOBiflae
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JI0r0 MOYX/IMBOCTSM: 3[i0HOCTSIM, MUCTIEHHIO To1lo. []e mosHauaeTbcsl Ha 3araibHOMY op-
MYyBaHHI iHAMBilyaTbHOTO CTWIIO XUTTA. IIpanrooun Haj IMPOEKTOM, Y4Hi CIIIKYIOTbCA,
CIIiBIIPALIIOIOTD i JOIIOMAraloTh OfIH OJJHOMY Y IIPOLieCi HABYAaHH:, PO3BMBAIOTh MUC/IEHHS,
COLIia/IbHi Ta pO3yMOBi HaBMYKU. [I/A YCIIIIIHOrO BUKOHAHHSA IIPOEKTY BE/NIMKE 3HAYEHHSA
Mae piBeHb BUB/IEHHS 0COOMCTOI BiJIOBia/IbBHOCTI OKpeMuMH i10ro ydacHuKamu. [Ipak-
TIKa BUKOPYMCTAHHS IIPOEKTIB IIOKA3Ye, 1[0 UMM BUILINIT piBeHb 0COOMCTOI BifjIIOBigambHO-
CTi y4aCHVMKIB, TUM BULIA AKICTb KiHIIEBOTO IIPOAYKTY.

B ocHOBY memody npoexmie IOK/IafieHO ifieo IparMaTYHOro CIPSIMYBaHHS Ha pPe3yiib-
TAT, SIKUJI MOYKHA OTPUMATH 32 YMOBY PO3B’s13aHHSI Ti€l 4 iHIIIOI TPaKTUYHO ab0 TeopeTnd-
HO 3Hauywloi mpo6ieMu. PesynbTaT MoXKHa 1106a4nTH, IPOAYMATH, BUKOPUCTATI B peajlb-
Hil1 pakTnyHii gisibHOCTL. CaMe TOMy HeOOXiTHO HAaBUMTHM HiTell CAaMOCTITHO MUCIIATH,
3HAXOZIUTY Ta PO3B A3yBaTy MPOOIeMY, BUKOPUCTOBYIOUY 3HAHHA 3 Pi3HMX Taysell, yMiH-
HS1 IIPOTHO3YBATH pe3y/IbTaTyl Ta MOXK/IMBI HAC/Ii/IKM Pi3HMX BapiaHTiB po3B 3Ky IpobieMm,
YMiHHS BCTAQHOBJIIOBATY IPUYMHHO-HACIIAKOBI 3B’I3KM MK HOHATTAMU Ta (pakramu. Pe-
3y/IbTaTH IPOEKTIB MalOTh OyTN MaTepia/IbHUMMU, TOOTO BiANOBiIHO oopMIeHUMI — pe-
¢epar, BineodinpM, mpeseHTallis, a/IbOOM, KOMIT I0TepHE MOJIETTIOBAHHS TOLLO.

Cucmema ¢opm opeanizauii KOMIETEHTHICHO OPI€EHTOBAHOTO HAB4AHMS 0ionioeil, sKi
copusoTh peamisanii EEII, mMicTuTh fAK TpagMuLiiiHI TUIM YPOKiB, I AKUX BJIACTUBA
€KOJIOT0-eBOJIIOLi1HA CITPSMOBAHICTb (YPOKM 3aCBOEHHS HOBYX 3HaHb, KOMOiHOBaHUIA, Iie-
peBipKy, KOHTPOJIIO Ta KOPEKIil 3HaHb, y3araJbHEHHs Ta CYCTeMaTy3allil 3HaHb), TaK i Cy-
JacHi pi3HOBMUAM YPOKiB (YpOK-ceMiHap, YpOK-Ipa, YPOK-KOH(]epeHIis, YPOK-eKCKypcis
y IPUPOLY, 3aHATTS HA «EKOIOTIYHIN CTeXI»).

Ypok-eKcKypcis y Ipupoay — Iie OfiHa i3 HeTpaauLiliiHuX ¢popM opraHisaliil HaBUaHHA
6iosmorii y mkorii. BiH mpoBoguTbCs BUHATKOBO Bif BinkpuTuM HeO6oM, cepen mpuponu. Tpu-
BaJIiCTb TaKMX YPOKiB Moxke Oy Ty pisHO0: Biff 10-15 10 45 XBU/INH 3a/I€)KHO Bifi TEMU YPOKY,
JIOro MeTH Ta 3MiCTy HaB4Ya/IbHOI pOOOTH Cceper; IPUPOJL.

Ypoku Ha exonoeiuHiti cmedicyi € He TiIbKM HEOOXiTHOI YMOBOIO LIi/TICHOTO 3aCBOEH-
HS1 3HaHb IIPO JKMBY IPUPOLY, ajle i IPUPOLOBIIOBITHOTO PO3BUTKY Cy0’€KTa Mi3HAHHS.
YdeHb, AKMit 3000yBae 3HAHHA PO >KMUBY HPUPOAY, CUAAYM B KJIaci 3a MapToIo, i yueHb,
AIKMII 3aCBOIOE 3HAHHSA IIPO >KUBY NIPUPOJY, CIIOCTEPIraroyy i JOCTIIPKYI04M XKIBi OpraHisMu
y IPUPOA, IT0-Pi3HOMY PO3BMBAKOTbCS.

3aBJjaHHA «EKOJIOTiYHOI CTeXXKI» — HABUUTU YUIHIB €KOJIOTIYHO MUCIUTU, KPUTUIHO
aHaTi3yBaTy, BMITY CIIOCTEpiraTy i JOCIPKyBaTy IPUPORY, LIiHYyBaTV 06’ €KTHU IPUPOLIM.

OcobucTnit [OCBix po6OTH B LIKOJI Ta HOCBiJ] BUMTENTIB eKCIIepMMEeHTA/IbHYX IIKiT 3a-
CBIIYYIOTb, LII0 CaMe «eKOJIOTiYHa CTeXKa Mae Oarato mepesar. B ocHOBy pob6ortu exono-
TiYHOI CTEXKKY IOKJIAZIEHO €KOIOT0-KPAE3HABYMI Ta eKCIIENULITHO-TOCTiTHULIbKII IIPUH-
. BoHa € >xmBo aboparopiero i BUBYEHHs O0’€KTIB NPUPOAY Ta IPOBEEHHS
OOCTIIKeHb, BAYK/IMBUM elIeMEHTOM CUCTEeMU eKOIOTiYHOI'O BUXOBAHHS MOJIOJ.

«Exonoeiuna cmeska» BUCTYIIA€ B HABYa/IbHO-BUXOBHOMY ITPOLIEC] K PiSHOBU/] HABYa/lb-
HOTO CepeOBMIA YYHs, AK CBOEPIIHNI MallJaH4VK CIIOCTEPEXEHD Ta IOC/ipKeHb. HaByab-
Ha «EKOJIOTi4Ha CTeXKa», IIepefycCiM, sB/sge€ OO0 YiTKO BM3HAYEHMI MApLIPYT eKCKYpCii
y IPUPOLY, YIPOLOBX SIKOTO BEyThCs PO3IOBi/b, Oeciia Ipo MpUponHi 00 €KTH Ta SIBUIIA,
1[0 3yCTPiYalOThCs HA Tilt um iHmii mictieBocti. [Tpy nboMy ocobmmBa yBara npupiseTbest
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PO3KPUTTIO B3aEMO3B 513Ky M>K KOMITOHEHTaMM XKVBOI Ta HE>KMBOI IIPUPOJM, XapaKTEPUCTH-
I 3B’A3KiB MDK HVIMM, BUBYEHHIO OCOOMMBOCTE)l NPMPOJHNX YIPYIyBaHb. Yce Iie AMKTYE
YMOBY BUOOPY MapLIPYTY, SIKUI1 IIPY BCili Pi3HOMaHITHOCTi YMOB (PyHKIIIOHYBaHHSI €KOJIOTi4-
HOI CTEXKKM Ma€ HU3KY 3aKOHOMiPHOCTEI: JOCTYIIHICTh MApIIPYTY 1A BifBilyBaHHA YIYHAMU
(67M3BKICTD 1O MIKO/MYM a00 3PYYHICTb TPAHCIOPTHOTO CIONMYYEHHsI); eCTeTMYHA IIPUPOLHA
BUPasHICTh aHAmadTy; HaB4aIbHO-iH(OpMalliiiHa EMHICTb MapUIPYTY.

IIpoBOgUTH «EKOJIOTIYHY CTEXKKY» BAPTO HE JIMILE Ha OKPEMUX YPOKaX, a I Y IT03aK/Iac-
Hii1 po6oTi un mif yac GpakynbTaTUBHUX 3aHATh. 3aB/SAKY Il IPOBEIEHHIO Y4Hi OfIePXKYIOTh
eMIipyyHi ysABIeHHs PO 00 €KTV IPUPOAY, SBUILA, B3AEMO3B I3KY KOMIIOHEHTIB >KMBOI
Ta HeKMBOI IPUPOJY, IPAKTUYHI HABMYKY [lepeOyBaHH: cepef IPUPOAY i PO CaMOCTiiHy
HAyKOBY 11 fociifHy po6oTy. CIiNIKYI04MCh Ta HABYAKOYMCD Cepef] IPUPOM, YUHI Kpalle 3a-
CBOIOIOTb HaBYa/IbHUI MaTepias, 3aKpillUIIOTD I0ro MPaKTUYHMMY HaBUYKaMI Ta BIIACHU -
M1 criocTepeskeHHsAMM. [Ipy Takiit Gpopmi HaBYaHHA y CBiOMOCTI yuHIB Hajikpalie popmy-
€TbCA LTICHNIT 00pa3 MpUpPOAM, BUTIKAI0UM 3 Bi3ya/IbHUX CIIOCTEPEKEHb. Y YHAM He BapTO
YABIATY COOi Te, PO 10 PO3IOBIAE YUUTENb, aflKe BOHO HiIKPIIUIIOETHCS iX BIACHUMMU
iHIMBifyaTbHMMIY CIIOCTEPEXEHHAMY 32 IEBHMMY 00’ €KTaMM YU AABUIIAMM Y IPUPOZI, PO3-
TALIOBAHMMM HaBKOJIO Yy OO/IM3y HUX, a00 BijOYBa€ThCA «Ha IX 0Yax».

EdekTnBHICTD IPOBEIEHHSA «EKOIOTIYHOI CTEXXKI» HOJIATAE He TUIBKY B TOMY, LIO Y4Hi
Kpallle 3aCBOIOIOTD Bi/INOBiHNII HaBYa/IbHNII MaTepiaJl, ajie 1 BYaTbCA CIJIKYBATVCA 3 IIPU-
POrOI0, 06roBOPIOBATH €KOIOTiYHI ITpo6/IeMy Ta OpaTyt aKTUBHY Y4acThb y BIACHUX CIIOCTe-
PEXKEHHAX Ta HOCIIIKEHHAX, A0aTH PO YUCTOTY JOBKI/UIA.

«EKOJIOriYHa CTe)KKa», eKCKYpCia B IIPUPOAY fAK €1eMEHTV HaBYaJIbHOIO CepeloBUIIA
3 6i0710Tii BK/TIOYAIOTh >KMBi 06’ €KTY IPUPOAM, IIPUPOAHI ABUIIA Ta IIPOLECH, 1[0 YMOXK/IVB-
JTIOE TIPOBeIEHHs YYHSIMI B/IACHMX CIIOCTEPEXXEHD i JOCII/PKeHD i BUK/TI0OYaE Oyab-s1Ki Mofie-
i, Tabnuii, poboty 3a maproro. Taki popmy HaBUaHHS He IIPOCTO AYO/IOIOTH, IOBTOPIOIOTD
BUBUEHe, 3MICT Il po3BUBaE, OITIMOTIOE HABYAIbHIIT MaTepiar i3 6iomorii. 3’ cyBaHHs eKo-
JIOTiYHMX IIPO6/IeM Ha MiCLIeBOCTi BiflOyBa€TbCs 1O iHIIOL, MOPIBHSAHO 3 KIACHO-YPOYHOIO
CUCTEMOIO HaBYaHHS, JIOTiKM, X044 i IPUITyCKa€ IX B3aEMHUI 3B S130K.

TemaTnka i CTPYKTypa «eKOJIOTiYHOI CTEXKM», eKCKYpCil B Ipupomy Moke 6yTH pisHoO-
MaHITHOIO: BiilIOBi/jaTy TeMaTnLii ypoKy abo y3arajabHIOBAaTV 3HAaHH IIPO BUBYEHE.

Ypoku y npupopi, K i «eKOJIoriyHa CTeXXKa» BKIIIOYAIOTb CaMOCTIIHY poOOTy Y4HIB,
Iif, 9ac SIKOI IM IIPOIIOHYIOThCA HaBYa/IbHi 3aBJJaHHA TBOPYOTO NOCTITHULBKOIO XapaKTepy
Ta KEPiBHMLTBO [/1A iX BUKOHAHHA. Bce 1je CTBOpIOE ONTVMA/IbHI YMOBU Ji/I BUAB/IEHHA I
PO3BUTKY iHTepeciB Ta 3[iOHOCTeT IIKOJIAPIB.

Pesynbrarn BnpoBamxenHaA EEII y mpakTuKy KOMIIETEHTHICHO OpiEHTOBAaHOIO HaBYaH-
HA 6i0710Til JOBOIATD:

o iHTerparjito 3HaHb IPO XUBY pupoay Ha ocHoBi ifneit EEII (eBormrorii Ta ekoLieHTpu3MYy)

i ysAAB/IeHb IIPO CYTHICTb Ta [Iil0 3aKOHOMiPHOCTEN pO3BUTKY IIPUPOJY i 3aKOHIB €KOJIOT1;

o CTPYKTypPYBaHHs HaBYaJIbHOTO MaTepiay TakK, {006 HaCKpi3HOIO /TiHiel0 Oy eKomoriv-

Hi 3HaHHS, a OOIPYHTYBaHHA i HOACHEHHA OCHOBHMX €/IEMEHTIB 3HaHb IIPO XXVBY IIPH-

porny BizbyBanucs Ha OCHOBI ifiei eBoOLLil;

o BUBYEHHs 00’€KTiB )XMBOI IIPUPOAN 5K CUCTEM, 11O IOCTIIHO IepeOyBaloTh B €BOJIIO-

LiTHOMY PO3BUTKY, MAlOTh BHYTPILIHI CMCTEMHI Ta 30BHIIIHI €KO/IOTiuHi 3B’A3KM, 00-
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IPYHTOBYIOUM B32EMO3B 130K MDX CHCTEMaMy >XMBOI IIPUPOAM i TY POJIb, IKY 00 €KTI
nisHaHHSA MaIOTh y QyHKI[iOHYBaHHi BCi€l 6iocdepn, 3abesnedyroun ii LinicCHICTb;
IIPOEKTYBaHH:A [iA/IbHOCTI JIIOAVHY B HANIpAMi rapMOHi3allii BifHOCHH JIO[ICTBA 3 IIPU-
pornoro;

3’sICyBaHHs NPUYMHHO-HACTIIKOBMX €KOJIOTO-eBOMIOLINHNX 3B sI3KiB MDK HayKOBUMMU
¢daxTamu i nporecamy, 10 BifOyBaIOThCs B XKUBIil IPUPOL;

PO3yMiHHS €KOJIOTiYHMX 3B I3KiB y IPUPOL;

¢dbopMyBaHHS LiNTICHUX 3HAHD IIPO XKUBY IPUPOARY, IPUPOFHIYO-HAYKOBOI Ta €KOJIOTiY-
HOI KOMITETEHTHOCTEI i €KOJIOTiYHOTO MICTIEHHA.

Omxe, pesynpraty BripoBakeHHs EEII B MIKibHY MpaKTUKY any 3MOTY BU3HAUUTHI

0c061UB0CMI KOMNEMEHMHICHO OpIEHMO08AH020 HABUAHHS 6ionozii Ha 3acadax EEII, sxumu
Ha JUIAKTUYHOMY PiBHi €:

Bifi6ip i KOHCTpYIOBaHHA 3MicTy Kypcy «biomorisi» Ha KOHIIENTyanbHNX iffesiX MiXORy
(eBoIOLiI TA EKOLIEHTPU3MY), 11JO Ilepe6adaroTh HACKPi3HY €KOJIOTi3allilo HaBYa/IbHOTO
MaTepiay Ta BKIIOYEHHSA TEM IIPO €BOIIOLI0 XKMBOI IPUPOLY;

i yac BUBYEHHs 6i0/oril OpiEHTYBATUCS He CTIIbKY Ha 3aCBOEHHS KOHKPETHMX Hay-
KOBUX (DaKTiB, CKI/IbKM Ha YCBiJOM/IEHHS Ta pO3YMiHHsI B3a€EMO3B s13KiB ((YHKIIiOHA/Ib-
HIIX, eKOJIOTIYHMX, €BOJIIOL/IHIX TOLI0) Y TIPUPOZ;

BUBYEHHS IpUpoxaH i Il 06’€KTiB 30KpeMa sIK LITICHUX CUCTeM, Ki MalOTh CBOI BHY Tpilll-
Hi (cucTeMHi) Ta 30BHILIHI (€KOIOTiYHI) 3B A3K;

y3arajibHEHHA 3HaHb IIPO KUBY NPUPOJY Ha OCHOBI 3aKOHOMipHOCTEI PO3BUTKY IIPU-
pony Ta 3aKOHIB eKosoril. 3’s1coBaHo, 110 IPOBiKHMMY ifesiMmu Kypcy «bionoris» Ha 3a-
cagax EEII €:

imes eMHOCTI, LiIICHOCTI i CMCTEMHOCTI OpraHisanil XX1Boi IpUpoay;

imed B3a€MO3aIeXHOCTI JIIOAVHY i IpUpOAY;

imed rapMoHi3aLil B CUCTeMi «IIpUpOJa — JIIOVHA».
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1.4. MopenroBanHA y npoueci ¢popMyBaHHA HpeIMeTHOI i KTIOYOBUX KOMIIETEHT-
HOCTeN

1. Mopaensp i MoenioBaHHS

CoBO «MoOfienb» TOXOAWUTD Bifi MaTMHCbKOro cmosa «modelium», o3Hauae: Mmipa,
cnoci6 i T. in. Vloro nepeuHHe 3HayenHs 6y/0 MOB’A3aHO 3 GY/iBETBHUM MUCTEITBOM,
i MaiKe y BCiX €BPOIIEICHKMX MOBaX BOHO BXXMBAJIOCS /IS IO3HAa4YeHHs 06pasy abo peui,
CXO0>KO0I B AIKOMYCb BiJHOILIIEHHI 3 iHIIOW pivyro. I1ig Mofeno B LIMPOKOMY CEHCi po3yMi-
I0Tb TTOAYMKM 2060 HPAaKTUYHO CTBOPEHY CTPYKTYPY, L0 BiITBOPIOE YaCTUHY AiICHOCTI
B CIIPOILIeHiil i HaouHiit popmi. Mozenp B 1IbOMY CeHCi BUCTYIIA€E sK fesKa ifeanizanis,
CIpOIIEHHA AiMICHOCTI, X04a caM XapaKTep i CTYIiHb CIPOLIEHHS, 0 BHOCATbCA MOJEN-
JII0, MOXXYTb 3 4aCOM 3MiHIOBAaTUCA. Y 6araTbox AMCKYCifAX, IPUCBAYEHNX METOHOJOTIY-
HOMY 3Ha4€HHIO MOJIeJli, Liell TePMiH BXXMBABCA fAK CMHOHIM Ii3HAHHA, Teopil, rinoresu
iTm [1, 2, 3]. OnHMM 3 eTalIOHHMX € BU3Ha4YeHHs, sike HaBoguTh B.O. lITodd y cBoiit
kH131 «MogenoBanHs i dinocodisr: «Ilig Mogeno po3ymioTh Taky ysBHY ab0 MaTepi-
a/IbHO peajli3oBaHy CUCTeMY, 5IKa, BifoOpaxkarouy abo BiATBOPIOI0OYN 06’ €KT JOCIIIKEeH-
Hs, 37laTHA 3aMilljaTy JIOTO TaK, W10 I BMBYEHHs [Ja€ HaM HOBY iHQopMalilo Ipo 1eit
06’exT» [4].

ModentosanHam Ha3MBAETHCSA MPOILIEC 3aMillleHHsI OFHOrO 06’€KTa iHIMM 3 METOI0 OT-
puMaHHA iHpopMaii Ipo HalBaKIMBIlIi BIACTMBOCTI 00’ €KTa-OpUTiHATY 32 JOIIOMOTO0
o6’exTa-mopeni. TakuM 4MHOM, MOJIe/TIOBaHHS MOyKe OyTV BU3Ha4YeHe sIK IOfaHHA 00’eKTa
y BUIJIAZL MOZIeTi [I/Is1 OTPUMAaHHA iHpopMaliii po 1jeit 06 €KT LUIAXOM IIPOBEeHHs eKCIle-
PUMEHTIB 3 10T0 MOJEJLIIO.

Y sarazibHOMY BUIIa/IKy IIPOLIeC MOJIEMIOBAaHHA CK/IA/IAEThCSA 3 HACTYIIHYUX €TalliB:

1. IlocraHOBKa 3aBIAHHA i BUSHAYEHH BIACTUBOCTEN OPUTiHAITY, IO MiJIATAI0TD [0-
CITIIKEHHIO.

2. KoHcTaranisa cKIafiHOCTI YU HEMOXIIMBOCTI IIPAMOTo HOCTI/IKeHHs OpUTiHay.

3. Bubip moperni, sika ;ocTaTHBO JOOpPe ikCye iCTOTHI BIACTUBOCTI OpUTiHAY i JIETKO
MigmaeTbCA JOCTiIKEHHIO.

4. JlocmimkeHHS MOJIei BiIIOBITHO 3 IOCTaB/IEHNM 3aBIaHHIM.

5. IlepeHeceHHs pe3y/nbTaTiB JOCTIIPKEHHA MOIe/i Ha OpUTiHAIL

6. IlepeBipka pesynbrarib.

MopenoBaHHs Bifirpae BU3HaYHy porib y HayKoBoMy misHaHHi (Puc 1.4.1, 3a ([5]).

BaxnBuM € 3B’A30K MDK ITOHATTAMMU MOJeMIOBaHH:A Ta ekcriepuMenty. B. A. Illtodd
[4] BU3Haua€e eKCIIepUMEHT K BUJ, Jis/IBHOCTI, 110 3aCTOCOBYETHCS 3 METOI HAYKOBOTO ITi-
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3HAHHA, BIIKPUTTA 00’ EKTMBHIX 3aKOHOMIPHOCTEN! i CK/Tala€ThCsl y BIUIMBI Ha TOCIIKyBa-
HUIT 00’€KT 32 JJOIIOMOTOIO CIIelia/IbHIX IHCTPYMeHTIB Ta mpunajis. BignosigHo mopernto-
BaHHs [lITodd Bu3HAYAE K eKCIIEPUMEHT, B IKOMY BUKOPUCTOBYIOTHCA Aif04i MOfier, y pasi
HEMOXX/IMBOCT] eKCIIEPUMEHTYBAHH 3 Pea/IbHUM 00’ €KTOM JOCTII>KEHHS.

2. Kmacudikanis Moperneit i BUy MofeTrOBaHHSA

€nuHa xracudikanis BUiB MOfIeTIOBaHHA

CnocTtepexeHHs
yCK/IaJiHeHa 4epes OIMCaHy BUIle 6araTosHay- P
HICTDb IIOHATTA «MOJ€Nb» B HayLi i TexHini. I ﬂ MpuBoanTs Ao
MO>XHA HaBOJVITY 32 Pi3SHMMM KpUTepiAMu: daktn

* 3a XapakTepoM Mogeneii (To6To 3acobamu
MNopiBHIOETLCH

MOOET0BAHHS);

3a XapaKTepOM MOJIe/IbOBAaHMX 00 €KTiB;
3a cdepaMu 3aCTOCYBaHHA MOJETIOBAHHS
(MopenoBaHHA B TexHilli, y ¢isnynux Ha-
yKax, B XiMii, MOJI€/TFOBaHHS IIPOLECIB XKM-

I I CTtBOpIOETLCA

OnucoBa Moaenb
AHanoriyHi ﬂ Mossonsie
BU3HaHi BUBECTU
mMoaeni
|:> FinoTeTn4Ha mogene

BOTO, MOZIE/IIOBAHHA IICUXIKY 1 T.IL.); Aoseonse ﬂ TecTyeTbost
. BUBECTU
o 3a piBHAMM («IJIMOMHOIO») MOJE/TIOBAH-
] MNepenbayeHHs
HA, MOYNMHAIOYM, HAIPMKIIaZ, 3 BUJi/IeH-
. . . - CTtBOpIOETLCA
HA y disulli MoienoBaHHA Ha MIKpOpiBHi
(MopenmoBaHHA Ha PIBHAX HOCII/PKEHHS, MpuiHATE TNYMaYeHHs

IO CTOCYIOTbCS €/IeMEHTAapPHUX YaCTUHOK,
aToMiB, MOJIEKY/I).

Y 3B’a3Ky 3 umMM Oyab-sAka Kaacudika-
Lif MeTOHiB MOJENIOBAHHA IIpUpedYeHa Ha
HEIOBHOTY, TUM Oijibllle, 110 TePMIiHOJOriSA B Liili 00/1acTi CIMPAETHCS He CTiMbKM Ha
«CyBOpi» IIpaBMJIa, CKI/IbKY Ha MOBJIEHEBI, HAYKOBI Ta MMPAaKTUYHI TpaJniiii, a 1le 9acTi-
1Ie BM3HAYAETbCA B PAMKaX KOHKPETHOTO KOHTEKCTY i 1032 HUM HifIKOTO CTaHZAPTHOTO
3HAa4YEeHH: HE Mae.

Y BiTUM3HAHIN Nefarorili NpUITHATUN € IIOALI Ha 1Ba OCHOBHI TUIIN MOJENeN: MaTepi-
anbHi Ta igeanpHi. [Tepiui MoxxHa nofinuTy Ha PpyHKIIOHANTBHO NOAIOHI (MOperni mporjeciB
i sBum) i cTpykTypHO mopi6bHi (Mopeni 06’ekriB). Lle po3pisHeHHs CyTO BifHOCHe s
ximii a6o ¢i3uku, ane BOHO HabyBa€ YiTKOTO 3MIiCTy B HayKaX PO XXUTTS, fie PO3Pi3HEHH
CTPYKTYpH i QYHKIIIi cHCTEM XMBOTO HATIEXUTD [J0 Yyc/Ia QyHJaMEHTaIbHUX METO0/I0-
FiYHMX MPUHLMIIB HOCTIIKeHHs, i B KibepHeTuIyi, o poOUTh aKIeHT Ha MOJEMIOBaHHI
(YHKI[IOHYBaHHS CUCTEM, 11J0 BUBYAIOTHCA. [eanbHi MOJieni KOHCTPYIOIOTBCS Y CBijoMO-
CTi JIIOIVHA.

ITpu po3po6uii mismpHICHOI CK1a0BOI pOOOTH 3 3aCBOEHHS HaBYa/IbHOTO 3MICTY I10-
CTajIa 3ajjaya CTBOPEHH: OJIOKIiB MOfenell, JOCI/KeHHs Ta aHaJIi3 SIKUX SO3BONUTD Y-
HSIM 3aCBOITM HaBYajIbHMII MaTepian i HaOMM3UTUCA [O HPEAMETHOI KOMIIETEHTHOCTI.
[lns Toro, w06 yunTenb Mir aBTOpusyBaTy poboTy 3 MOfesIMH, Lii 610Ky Manu 6 6yt
nifibpano Tak, mo6 Ko HUX BXOAWIN Mogei pisHux Tuiis. e morpi6bHo 3pobutnu 3amis
aBTOpM3allii HABYAJBHOTO MaTepiany BYMTe/leM Ipy HaBuaHHI 6iosoril. Tomy nmorpiben
IIMPOKNMIT BUOIp Pi3HUX TUIIIB MOJe/Ielt, Cepef; AKX YUuTenb o0upae HaitbiIbI ajjeKBaTHI

ﬂ Yarogxyetbesa

Puc. 1.4.1. Jlornka HayKOBOTO Mi3HAHHA
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KOHKpPeTHMM yMOBaM, ab0 IIPOIOHYE iHIIi, BTaCHI TeKCTOBi, MaTeMaTnyHi ab6o rpagiu-
Hi Mogiesti, BUXO[A4M 3 peaJlbHOIO CTaHY HaB4aJIbHOTO CepPeloBMUIILA KOHKPETHOIO KIacy
Ta 3akmafy ocBiTu. Hamu Bukopucrano kmacugikaiiiio Mopeneit 3a KHUTOK CY4acHOTO
amepukaHcbkoro negarora CriBena [Dxnunbepra «HaB4aHHA NPUPOSHUYNM HayKaM, 10
6asyerbcs Ha MogenmoBaHH» («Models-based science teaching», [5]). B Hiit mopeni posmo-
Ji/IEeHO Ha LIIiCTh TUIIIB:

o peanbHi (06’emHi, ab0 ¢isnyHi) Momeni: MaciITabHi Mofieri, MakeTH, Girypx;

« o006pasHi (rpacdiuni) Mozerni: Kpecnenns, pororpadii, cxemu;

o MaTeMaTM4Hi Mopieni: popMynu, piBHAHHA, Tpadiki;

. Bep6aani MOJI€]Ii: OIVCH, CLieHapil, HACTaHOBY;

e iMiTaliifHi MOZENI: iIrpU-CUMYIALlL, TPEHAXKEePU IIO/IbOTiB, MAHEKEHM JI/I KPEIl-TECTiB;

o CcuMBOJiYHI (ceMioTMYHI) MOZeIi: YMC/Ia, JOPOXKHI 3HAKY, CMAVIMKY TOLIO.

3. BukopucranHa Mopeneii pisHIX THIIB y popMyBaHHI KOMIETEHTHOCTeEI ITif Yac
HaBYaHHA 6iomorii

CyTreBi 03Haky i 38’513K1, 3aiKCOBAHO B MOJieJTi, CTAlOTh HAOYHUMM JIA [IiTell TIIbKM
TOfi, KON 1ji O3HAKM, 3B’A3KY OY/IV BUOKPeM/IeHi CAMUMM AiThMU B IX 0COOMCTHX [IisiX, TOO-
TO KO/IV BOHU caMi 6pajiu y4acTb y cTBopeHHi Moperni. [TobynoBa Mozeni gitbMu 3abesmedye
HAOYHICTb CYTTEBUX O3HAK, IIPUXOBAHNX 3B’s13KiB Ta BiHOIlIEHD; yci iHIIIi BIaCTUBOCTI, He-
CYTTEBI B IIbOMY BUIIAJIKY, BITKMAAIOTHCA [6)].

Hisnvnicnuii cknaonux 6ionoziunoi KomnemeHmHoOCmi 30piEHTOBAHNIT Ha PO3BUTOK
iHTEe/IEKTyaNIbHUX i PAaKTUYHMX YMiHb y IIpOLleCi BUKOHAHHA Pi3HUX BUJIB Ii3HaBaIbHOI
[iSIBHOCTI, cepefi SKMX MOCTaHOBKA JOCTiZiB, TabopaTopHe JOCIpKeHH:, TabopaTopHa
pob6oTa, HOCIiIHNIIBKMII IPAKTUKYM, YYHIBCbKi mpoekTu. 1leit mpoiec TiCHO MoemHaHMI
3 pi3sHMMM MeTOJaMy HayKOBOTO ITi3HaHHS: CHOCTEPeXKeHH: 3a 6iomorivnnmm 06’ ekramuy, ix
HOPIBHAHHS, 610/T0TiYHNTT €KCIIePYIMEHT, OIIJC I0TO Pe3y/IbTaTiB, IPOrHO3YBAaHHS, MOJEITIO-
BaHHs 00 €KTIB, IIPOIIeCiB i ABUII TOLLO.

CyTT€EBOIO 0COOMMBICTIO HABYA/IBHOI Jis/IBHOCTI B OCHOBHII IIKOJIi € IIOCTYIIOBUII ITe-
pexifi BiZi 30BHIIIHBO 3aJaHNX IO CAMOCTIITHO chOpMY/IbOBAaHMX aNTOPUTMIB i I/IaHIB y Ta-
KJX a7ITOPUTMi30BaHMX BUJJAX His/IBHOCTI, K IIPOBENEHHS CIIOCTEPEKEHD, XapaKTEPUCTUKA
00’€KTiB, aHaJIi3 i TOPIBHAHHS, @ TAKOXX OMIC 00’ €KTIB 1 ITpo1ieciB xuBoi npupopu (y T.4. mif
Yac BUKOHAHHS MPOeKTiB). Tak caMo MOCTYIIOBO 3MiHIOEThCS poboTa 3 6i0MOriYHNMM Tep-
MiHaMM: BiJj pelpOAYKTMBHOTO BiITBOPEHHs O3HA4YeHb ITOHATH 10 CAMOCTiTHOro Gpopmy-
JIIOBAaHHA iX 3a IEBHUMU NIpaBUIAMI — TaKa JIiANbHICTD IEMOHCTPYE OllaHYBaHHA YYHAMMU
TEPMiHOJIOTIYHOTO anapary HayKIu.

JisnpHICHMIT CK/IATHMK CTOCYETHCS 3aCTOCYBAHHSA 3HAHb 3 0i0/IOTil y OBCAK/IEHHOMY
JKUTTI Ta MatOyTHiN podeciiiHiii JisIbHOCTI.

Pospob6reno maH aHamidy Mopiernelt 3 BUOKPEM/ICHHSM TUITY MOJierli, CyTTEBUX Ta He-
CYTTEBUX O3HAK TOILO (AMB. puc. 1.4.2.), IKuii BiATIOBITHO TPaCcyeThCs HA CK/IAJHUKM TIPei-
METHOI KOMIIETEHTHOCTI.

[Tpaktnyne Bukopuctanus Knacudikarii cogeneit C. [xunbepra y HaByaHHi 6iomoril
I03BOJIV/IN TIOKA3aTV MOXKIMBOCTU (POPMYBAHHA AiANbHICHOTO CK/IaJHUKA IPEIMETHUX
KOMIIETEHIIiiT 3a ;ooMoroxo Mozperelt pisuux tumis (Tabmuis 1.4.1).
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3HAHHEBHI i H ]
Vyeus . naseamodeni
Ha3MBAE et N
Dopmynioe 2. Tun mogeni:
3anucye « O6’eMHa (peanbHa) Moaenb
MoAcH0E

+ OBpasHa (rpaciuHa) Mogenb
+ MarematuyHa Mmogenb
» Bep6anbHa (cnoBecHa) Moaenb

HaeoguTe nNpuknagu
3Hae i posymic

RiANGHICHHA 4

g:f;’i’% ae + IMiTauifiHa Mogenb
Pozpizuse « CuMBoOnNiYHa (3HaKoBa) Modenb

ONUCYE e,
Cknapae

Mopigxioe, sicTasnse

Auaniaye
Knacudikye \
YCTaHOENE

3. OB'ekT MogentoBaHHSA (opuriHan)

/7 N\

4. BnacHo mogenb (CTUCAWIA onunc)

4

N\ A

5. MeTa MmoaentoBaHHA

Buaxavae

Bukonye, npoBoauTs 6. C Bi BNacTWMBOCTI mogeni
064ucnioe (aTpubymv), Wo BignoeigaoTb
Hggﬁgwe BNACTVBOCTSM OpUriHay
Cnocrepirae 7. Bnractueocti (aTpubytn)
JloTpumyeTLCS ’ opuriHany, BigcyTHi B Mogeni
npaeun

BuroToBnde = (HecyTTeBI ANA Mogeni BMAcTUBOCTI)

YMiNo noBoguTLCA
BUKOPUCTOBYE e
JacTocoeye
Poap'azye 3a0ayi s
Ymie

UiHHICHHRA
Vughs
Veeigomnioe
06roeoptoe

KPUTHYHO CTABUTLE:
OuiHoe —)
Bucnoenioe
CYDKEHHS

06rpyHTOBYE

CYIKEHHS
PoGUTE BUCHOBKH

8. BignoBigb Ha 3anuTaHHA

9. Kopuerb Big poGoTy 3 Mogennio
(wo cTtano BGinbL 3po3yMinUM
3aBgaku poboTi 3 Mogennio)

Puc. 1.4.2. TpacyBaHHs BMMOT /IO PiBH: 3araIbHOOCBITHHOI iITOTOBKY YYHiB
3a CKIAFHIKAMM IpegMeTHIX KOMIEeTEeHTHOCTeI 3 6ionorii i XiMil Ha po6oTy 3 aHaTi3y MOpereit.

Tabnuys 1.4.1.
®opMyBaHHA JiATbHICHOTO CKIAJHMKA IPeIMEeTHNX KOMIIETEHTHOCTeI
npu po6oTi 3 Mofteneli pi3HIX THIIIB.

O6’emHi
(peanpHi) Mopeni
O6pasHi
(rpadiuni) mogmerni
MaremaTn-4Hi
Mopeni
Bep6anbHi
(cmoBecHi) moperni
ImiTaniiai Mmogeni
CumBoriuHi (
3HAKOBi) Mopei

PosmisHae

+
+
4
+
+
4

=
Qo
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Pospisusae +

Omnncye

Ckamae +

ITopiBHI0E, 3icTaBA€E +

+
+ |+ |+ |+ |+

Amnarnisye

+ |+ [+ |+

Knacudixye +

Xapakrepusye +

YcTaHOBIIOE + + + +

Busuauae + +

Buxkonye, npoBoguTh + +

O6uncnoe + +

[Tnanye

ITpornosye

Cnocrepirae

+ 0+ |+ |+

HoTpuMmyeTbcs mpaBUI

+ |+ [+ |+

Burortosnse

+

YMmino moBomuTHCSA

Bukopucrosye

3acTocoBye

Posp’a3ye 3amaui

+ [+ [+ |+
+

+
+ [+ |+ |+

YMmie

3.1. O6’emHi (peanbni) mogerni

ITpocTOpOBYMM 3aBHAHHAM 3 00’€MHUMI MOJE/IAMM 1 MAaHIITY/IALINIHNAM irpaM B 3arab-
HOOCBITHIJI IIKOJIi y>Ke He MOIACTIIO. 3 OfHOTO OOKY, BUNTEIi IX IOAEKYAM CIPUIIMAIOTh
sK TasiHHA 4acy 6e3 0co6/MMBOI KOPKCTI, a 3 APYroro 60Ky — y4Hi, AKi 3BUK/INU [0 JIOTiKO-
C7I0BeCHOI MOOYIOBY HABYAHHS, TAKOXK CXV/IbHI CIPUIIMATH IIPAKTUYHO OYb-sAKe 3aBIaHH:
3 IPOCTOpOBUMM 00’ €KTaMu SIK rpy. LI mpobreMa € ZOCUTD JaBHBOIO, Ha BiIMiHY Bijj Takoi:
3 PO3BUTKOM KOMIT I0TepHOI Bisyarisanlii y BUNTenA BUHMKAE i/1103is 6i3yanvHoi 3po3ymino-
cmi: 6arato BUMTENIB BipATb, IO HOCTATHBO Bisya/lisyBaTu 00 €KT (HalpUKIIal, MOKa3aTu
Ha Ma/IIOHKY MOJIe/Ib MOJIEKY/IN), I{00 yIHi BUKOHA/IM Olepaliii, HeOOXi/{Hi /st BifTBOpeHHs
MPOCTOPOBYX XapaKTEPUCTUK, B ysABi. IIeBHMM 4MHOM IPMHIMII HAOYHOCTI MigMiHAE CO-
0010 iHIIi AUAAKTUYHMI IPYHIUITY — TIEpII 3a BCe, 3 JOCTYIHICTD 1 aKTUBHICTh HAaBYaHHSL.

IIpore MaHINymOBaHHA € Oy>Ke BAX/IMBUMM KOMIIOHEHTOM TP€HYBaHHsS MMC/IECHHS.
L. A. O3epkoBa 3a3Hauae, 10 «3apa3 y 6ararbox Mi[pyYHMKAX CIIOCTEPiraeTbcs 3CyB Y Oik Bi-
3ya/IbHOTO CIIPUITHATTS, AKE YaCTO TPAKTYIOTh AK HAOYHICTb, 10, HA Miil IIOITIAM, HE € CMHO-
HiMiuHMM. HesBa)karoun Ha BeNMKY KiIbKiCTb 3aBJJaHb, 110 BUPILTYIOTbCA YIHAMU B PiSHUX
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TaJTy3sX, 3a/IMIIAIThCSA BEMUKI IPo6/IeMy 3 MOTOPHOIO TAaM ATTIO i 0COOMBO 3 MOTOPHNM
CpUTHATTAM. JacTKa OCTaHHBOrO HEYXW/IBHO 3HVDKYETBCH, CIIOCTEPEKEHHA, NOCIiON Ta
eKCIIepYMEHTH 3aMiHIOI0ThCS iX omvcami (BepOanpHUMM 200 BisyanbHNMMM), B KPAI[OMY BU-
HaJIKy TPOBOJATHCS €KCIEPUMEHTI 3 KOMIT I0TepHUMM MOfiesAMI. BinmosinHo, yuHi 3 1um
TUIIOM II€PEBAYKHOTO CIPUITHATTA 3HAXOATHCA B TipuioMy craHoByi. I]ikaBo, 1110 OCKiIbKY
MOTOpPHe CIpUIHATTA GOPMYEThCS paHillle, HDK BidyasbHe 1 TM Oinblie BepbaibHe CIIpuii-
HATTS, TO BOHO alpiopi BBXAETbCA «TipIIMM», TaKUM, 110 Ja€ iCTOTHO HIDKYi pe3yabraTu
B HaBYaHHI. BuxopuTh 3aMKHeHe Koio. Afle OCBif, HABYaHH:A, B AKOMY aKTMBHA [IiA/NbHICTD
Y4YHA PO3ITIANAETHCA AK OCHOBHUII €/IEMEHT He TiIbKY 3aKPillJIeHH, aJle 1 OTPYMAaHH:A HOBUX
3HaHb, € AyXKe ycrmiumuM.» [7] IIpukiagamMy BUKOPUCTaHHS TaKMX MOJe/IeNt 3 irpOBOIO CK/Ia-
JIOBOIO € PO3pOOKY YPOKIB 3 MofienoBaHH: 6ionomimepis ([8, 9]) Ta Bipycis ([10]).

IlixaBuM i ZOBOJI HONIVPEHNM HAIIPSIMKOM CTBOPEHHs 00OEMHUX MOJieieil € po3poo-
Ka Ta peajm3allid BUUTeeM Ta/ab0 yIHAMM CaMOPOOHMX HAOUHMX MOCIOHMKIB, AKi MOTiM
BUKOPVCTOBYIOTBCS IK 00EKTH IS AeMOHCTpaLil Ta JOCIimpKeHH:. [/ Toro, 11106 BunTesni
MOI/IM 3pY4Hillle Ije pOONTH, BUJAIOTHCA CIIelia/IbHi KHUTY 3 MOJE/LAMM /IS 30MpaHHS; AK
IIPUIK/IAZ, HaBefieMO MOJie/li BUKOIIHMX OpraHi3MiB, TpUBMMIpHI mepepisu (30Kpema, MO30K
JoaVHNM) 1 HaBiTh Maneposi animanil y BuaaHin B SInownii kuusi «Ilaneposa 6iomoris» [11].

3.2. O6pasni (rpadivsi) Mmogeri

B.O. CyxomnmmHcbKmit BBaXas, 1110 6e3 popMyBaHHs pO3BMHYTOI eMOLIIOHA/IbHOI ITaM AT,
AKa € pe3y/IbTaTOM OFHOYACHOCT] 6aueHHs, CTyXOBOTO CIPVITHATTSA, IePE>KVBAHHA i MUCIIeH-
Hs1, He MOXX/IMBUII IIOBHOL[IHHMII PO3YMOBMIA PO3BUTOK y4YHA: «]I[pMHIMII HAOYHOCTI MyCUTD
IIPOHM3YBAaTH He TLIbKK YPOK, a I iHIIIi CTOpOHM HaBYa/IbHO-BMXOBHOTO IIPOLIECY, BCE Mi3HAH-
Hs» [12]. BiH pagyB mOCTYIIOBO IepeXOAMTH Bifi HATYPalIbHMX KO 06Pa3oTBOPUMX 3ac006iB
HAOYHOCTI, 3TOZIOM /IO CXeMATUYHIX, SIKi [JAI0Th CUMBOJIIYHe 300pa>keHH IIPeIMETiB, IBULLI.

Bci rpadiuni Mozmeni MOYKHA PO3AUINTY 32 TTePeBKHOI0 KiIbKICTIO BUMIpIB: OHOBMUMIp-
Hi (iHiVHIL: cTpiuky Yacy Ta IIKamy, MOZE/i pery/iLii reHHOi aKTMBHOCTI Ha XPOMOCOMaAX,
reHy ToMeo6oKca TOILO), ABOBUMIpHI (Manu Ta 3acobu Bisyanisanii — rpadiku Ta giarpamn),
TpuBMMIpHI (iMiTalis Ha IUIOL[VHI TPUBIMIPHUX OOEKTIB: AKCOHOMETPis, 130MeTpis y Kpec-
JIeHHSIX, TpUBUMIpHI rpadiku y Bisyanisauil ganux; 3D-moperni sk imitanis 06eMHUX Tis, siKa
PO3JLAAETBCST OKpeMO). Takok MOYKHA JJOfiaTyi OKpeMUii BUMIp — 4ac, BHAC/IJOK YOr0 OTPU-
Ma€eMo JyHaMivHi (aHiMOBaHi abo 1ceBjO0aHIMOBaHI, SIK Y KOMiKcax) rpadidHi Mozeri.

Pob6orta 3i cmpiukoro (niHiero) uacy Hane>XUTb O TPAAULIHNUX IPUITOMiB pOpMyBaHHS
XPOHOJIOTIYHUX YABJIEHb Ta BMiHb IOPAL, 31 CK/IAJJAHHA XPOHOJIOTIYHMX Ta CMHXPOHICTNY-
HUX Tabmp. «Lleit 3aci6 HAOYHOTO HaBYAHHS Ja€ 3MOry GOpMYBATH YSIBICHHS PO JTiHil-
HiCTb, HE3BOPOTHICTD Yacy, pi3Hi Kareropii yacy (CTOMITTS, TUCAIOMITTS, €py) 3a JOIIOMOT 00
rpadiuHux 06pasis. BiH jae MOXX/IMBICTD IPOLTIOCTPYBATH HOHATTS MTOCIIOBHOCTI Ta TPK-
BA/IOCTi iCTOPMYHYX IOf 1 Tpo1ieciB KOHKpeTHUMM rpadiyHumMy 306paxeHHAMM.» [13].

Crpiuku gacy (Tak camo, sIK i MeHTa/IbHi Mamy, mind maps) IIMPOKO BUKOPUCTOBYIOTh-
Cs B €IeKTPOHHUX MifPYYHMKAX AK OKpeMMil TUII iHTepaKTUBHUX MoOfefieil. € TakoxX Je-
Ki/ZIbKa OH/IA/THOBMX CepBiCiB 3i CTBOpeHHs CTPidoK 4acy (Hampukiap, Dipity http://www.
dipity.com/, Timetoast http://www.timetoast.com/, Timerime http://www.timerime.com/).
Toxx He [MBHO, IO Cy4yacHi MiAPYYHUKM 3 MPUPOAHUYMX AVICUMIUTIH BUKOPMCTOBYIOTDH
CTPIYKM Yacy B SIKOCTI imocTpaTuBHMX rpadivHux Mopeneit [14].
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OcHoBHa 1po671eMa, 3 KO0 CTUKAITHCA JIFOAY IIPY POOOTi 3 XPOHOMIOTIYHUMY JaHUMU
i cTpiukamu yacy sk ix rpadiunum ab6o pearbunM (PisnaHMM) BTiIEHHSM, OB 13aHa 3 TUM,
110 B MEHTAaIbHOI MOJIEII POCTOPY-4acy, BIACTUBII JIIOAVHI, IOHATTA YaCOBOI LIKa/IN He
3akpimteno. «@opmu yacy (mokamisaris mogin y vaci),— muire Crisen ITinkep,— moBo-
IATHCA TMOAIOHO IPUIIMEHHVKaM Ta iHIINMM IIPOCTOPOBUM TepMiHaM (JI0Kaji3alis B Ipo-
cropi). Kareropis gyacy nokanidye CUTYyaLifo Ti/IbKM LIOKO eSKOTO OPIEHTUPY (MOMEHT MOB-
NeHHs ab0 1ofiisA-pedepeHT), aje He y GiKcOBaHiil CHCTeMi KOOPAVHAT, TAKVX 5K TOVIHHUK
a60 xanenpap. s Hel BayX/IuBILIMM € HaIPsAMOK (1o abo mics), ajne 6aiigyska abcomoTHA
BificTaHb (IHI, rogyHy, ceKyHM). I BOHa 3a3B1Yail He 3BepTA€ yBary Ha Te, SIK BIALITOBAHO
JIOKaJTi30BaHe sIBMIIIE, OCKIIbKM CIIPUIIMAE JIOTO SIK TOYKY 200 4acTKy, sika He Ma€ BUMMO]
BHYTPIlIHBOI CTPYKTYpu.» [15].

Bracmigok 1poro 3a cTpiuky 4acy 3a 3aMOBYYBaHHAM NPUIMAETHCA MIPOCTO MOCiIOB-
HiCTb IOfit, a He iXHE po3TaIllyBaHH 3 IIEBHUMY IPOMDKKaMy, IPOIOPLitHNMM Bifo6pa-
JKyBaHMM iHTepBaiaM 4acy. ToMy OffHMM 3 TOTIOBHUX KPUTEPIiB YCIIiXy B poOOTaX 3 TAaKUMMI
JlAaHVIMY € caMe CTBOPeHHs 4acoBoi mkam. IIpu 11poMy Heob6XifiHO, 06 1151 IIKama Maa
IIOYaTOK B KOHKPETHMII iCTOPMYHMII MOMEHT 4Yacy i KiHelp (3a3Buyail B CbOTOZIeHHi, aje
He 000B’3K0BO). HacTynmHMM KpOKOM € 4iTKe pO3[ji/IeHHs YacOBOTO BifIpi3Ky Ha IPOMDK-
KU, 110 BifTIOBialoTh 00paHOMY MacIITaby MpefcTaB/IeHHs Yacy (MibsSpAy Ta MiIbilOHN
POKIB /Il FeOXPOHOJIOTIYHOI IIKa/IN, TUCAYOMITTA i CTOMTTA /I pO3BUTKY IPUPOJHIYO-
HAayKOBMX 3HaHb TOILIO). JIyie mic/is 1ibOro MOXKHA IIPUCTYIIATH IO PO3TAIIYBaHHS MOAIN
3 ypaxyBaHH:AM L€l KA.

Hesixi HacTiIBbHI irpy TaKOXX MO>KHA BBaXKaTy rpadidHMM BapiaHTOM peasisariii cTpiuku
vacy [16]. basoBuit BapiaHT Takoi rpy — irpoBe I1071e 3 TPAEKTOPIEI0 IIOKPOKOBYX IIEPEXONIiB
Ta Ipa/IbHMIL KYOUK SIK TeHepaTop 4MCiIa epexomiB.

OCHOBHMM [IMFAKTMYHO BUIIPABJAHUM Bapi-
AQHTOM peajlisallii CTpiYKyM 4acy B OCHOBHII ILIKO-
JIi aBTOpM BBaXaTb caMe€ CTBOPEHHA peanbHOI
(o6’emHoi) Mopeni (man. 1.4.3.): posraiioBaHOI
y IPOCTOPi K/IaCHOI KIMHaTH CTPiuKy abo MOTY3-
KM, 10 AKOI IPUKPIIUIIOITbCA KapTKY IIEBHUX I10-
niivt. 3’s1cOBaHO, 110 CYTTEBI O3HAKM i 3B’513KH, 3a-
(ikcoBaHO B MOfieIi, CTAI0OTh HAOYHUMM /IS YIHIB
JIMLLIe TO, KOV 6y/M BUOKpEM/IEHHI HUMM CaM-
MM B iX 0COOMCTUX AifX, KOMM BOHM caMi Opanmu
y4acTb y CTBOPEHHI MOJIEIL.

IIle ogHuM BapiaHTOM rpadiqHOrO MpefCcTaB-
JIEHHS CTPIYKM Yacy € IePeHeCeHH MOl 3 OfHi€l
4acoBOI IIKamy (HAIPUK/IAJ, Ti€l )X re0XpOHOIO-
riuHOI) Ha iHITY, 61/IbLI 3BMYHY Ta 3PY4HY Y BUKO-
pucranHi. Hanpukiaz, 118 HAOYHOrO IpeNCcTaB-
JIEHHS €BOJIIOLTHUX MTOill MOXKHA B3ATY piYHUNI
KaJIeH/Iap i MpefCcTaBUTU TeOJIOTiYHI IIPOMIXKMI Puc. 1.4.3. Y4Hi CTBOPIOIOTH CTPIUKy
y BUIVIALL JHIB 1 MicsALiB poKy (OAMH feHb B it 4acy 3 eBOMIOLIITHIMY MOFiAMU
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MoJieni fopiBHIOBaTHMe 12,6 MinbiioHaM poKiB y icTopii 3emli, asie BapTO 3aIIpOIIOHYBaTU
Y4HAM PO3paxyBaTi Iie caMoCTiltHO). Tox, AKIIO BBaXKaTMMeEMO, 10 3eM/Is YTBOpMIACT
HEePLIOTrO CiYHs TAKOTO Ka/JIeHAAPHOTO POKY, TO HaliJaBHIllI CKaM SHI/I K/TiTVHY YTBOPUIN-
cs1 1-2 KBiTHS, HepIui eyKapioTy BUHMK/IM 17 cepIiHs, 6araTOK/IiTUHHI BOJOPOCTI 3 IBU/INCS
Ha II0YaTKy BepecHs, a Iepiui XxpeOeTHi TBapyHM BMHUK/IM 26 nucronafa. 30 mucTonazga
POCIVHY BUIILJIY HAa CYXO[i/, CIIiOM 3a HUMM 1 IpynHA BUILIIM 1 TBapuHU. [InuHO3aBpU
BUMep/N Juiie 26 TPynHs, a mopuHa posymua (Homo sapiens) 3’siBunacst 31 rpygHs 3a ro-
nuHy po niBHodi. I Mozens (i pobora 3 1i cTBOpeHHs) TeX cripusie GOPMYBaHHIO YSIB/ICHHS

IIPO Yac SIK UIKa/y 3 IIOAiIOM Ha OfMHIYHI BiflpisKuL.

Menmanvui manu [17], Concept Maps («noHs-
TilIHI KapTu», «KapTu naM’ATi», «MEHTAIbHi KapTi»,
«MaJHJ-Mamnn», «KapTi CTPYKTYpyBaHHs iHopmarii»
TOILJ0) — Lie ABOBMUMIpHi rpadiuni Mogerni, sKi cTBOpIO-
I0TBTCA JIA Bi3ya/IbHOTO IIPEiCTAB/ICHH Ta «3B A3yBaH-
HsA» JYMOK, € ONHUM i3 BU[iB Bi3yaJlbHOTO HAaBYaHHA.
BukopucraHHA MEHTaIbHUX KapT — MePIUNIT KPOK I
Hepexofly Bif JIHIHMX MOfeseil 0 JepeBOIOAiOHNX,
X04Ya J1 JBOBUMIPHICTD B HUX HCUTb IEPEBAXKHO CITYXK-
60BMIT XapakeTp, He Hece JOJATKOBOTO iHpOopMaIliiiHo-
ro HaBaHTaXeHHA. Hampukiaz, B migpy4nuky 6iomorii
aBTopiB bana A., Jlamuma M., Jlamuna I1., CkupMyHTT
I, Ckupmynrt K. [18], BUKOPUCTOBYIOTbCS MEHTa/IbHI
MaI K IPOCTi ISl CTBOPEHHA Ta CIIPUITHATTSA BapiaH-
TI iepeBOIOAiOHOTO rpady, [0 perpe3eHTye CTPYKTY-
Py Ta 3B’3KY OCHOBHMX 3MiCTOBMX OfMHMIIb TeMU MDX
co0010 Ta 3 iHIIMMY TeMaMIL.

Hacrymumit Kpok — cTBOpeHHs rpadiyHmx Mogierner,
B AKUX IO Pi3HMX OCAX BiK/IaZleHO pi3Hi mokasHyku. Ha
puC. HaBefieHO Ba/mil mpuKiaz iHgorpadiuHoro npen-
CTaBJIeHHs HaBYaJIbHOI iHpOpMallii: BepTHKaIbHa BiCh €
BiCCIO Yacy, TOPM30OHTa/IbHA BUKOPUCTAHA JJIA TIPEfICTaB-
JIeHHs1 reorpadiyHyX JaHKX (PO3ceeHHs 110 3eMHil Ky/ii),
KOJIip — JI71s1 BUJII/IEHHA eTalliB aHTPOIIOTeHe3Y, a BiTHOC-
Ha IIVpYHA — IOILIMPEHICTh TOTO YY iHIIOTO BULY.

OkpeMuit BUIIQJOK MEHTAJIbHOI KapTu (BTiM, CyT-
TEBO CTapilmit 3a Hel) — e inoceHemuuHe Oepeso.
Xoua pisHi rpadiuni ciocobu yHaouHeHHs Knacudika-
Ll 3yCTpida/mics B PiSHMX ralmys3sx [JisANbHOCTI MIOACTBA
JIOCUTh JIABHO, (biyloreHeTN4Hi IepeBa SIK yHAOYHEHHS
HOXO/PKEHHsI Pi3HNUX BUJIB i iHXMX TakcoOHIB B 6ioyoril
IIOYMHAETHCSA CaMe 3 YepHETKOBOro MaroHKa Y. [lapsiHa.
Hapuanusa mo6ynosi fepeB knacuikanii Ta ¢inoreHe-
TUYHMX JiEPeB € NOCUTb BaXK/IMBOI KOMIIETEHTHICTHOIO

52

Ma |
Azia | Europa iAmevyka

| |
pofudniowa|  wschodnia
o | Afryka Afryka

5is
| | : |

ecessor

jcus

anthropul
ops

ralopithecus
nsis

ipithecus
5 | rgmjdus

rrorin|tugenensis

Puc. 1.4.4. Cxema eramiB
aHTpomnoreHesy [18]



Hasuanns 6ionoeii yuHie 0cHO8HOT WKOU

3ajjadero IIif] Yac HaBYaHHA 010JI0Til: 3 IIEBHOIO ITOXMOKOI0 MOXKHA BBaXKaTy 010/IOTiI0 B OCHOB-
Hiit Koy Haykoro npo knacuikarii. [le HafgBa>kMBa s MOACHKOL AisUIBHOCTI 34aTHICTB:
«Y miofeli € crieljianizoBaHi AUIAHKY MO3KY, PO3TAIllOBaHi y CKPOHeBil 4acTi (a came y Bepx-
Hiil CKpOHeBiil OOPO3Hi Ta BepeTeHOBU/HII 3BMBMHI), 10 BifNOBiZaI0Th 32 Kracugikario
TBapyH i pocvH. IToMKOmKeHHA NUX OiIAHOK MOXKe IIPU3BECTH IO BTPATY 30ATHOCTI Bifipi3-
HUTY JIeBa Bifi MUIII Ta pOMAIIKY Bifi 6epe3u 1pyu 30epeskeHH] iHIIMX MeHTaIbHMX (PYHKIIIL.
CyuacHi MucnmuBLi-361padi po3pisHATh 6araTo COTeHb BUMIB )XMBUX iCTOT — Ha BiMiHy Bif
TOPOJSIH, Y SIKUX BifITTOBi/HI JITHKM ITaM’siTi, MabyThb, 3a0MTi cOpTaMy LIAMITYHIB, JIOTypTiB
i aBromo6iniB (Yoon, 2009).» [19]. Tomy HaByaHHs TOOYHOBI fepeB Knacudikarii i ¢iinore-
HETUYHMX JiepeB € MOIIVMPEHO MPAKTIYHOIO 3a/a4elo, KA MoXKe 6a3yBarycs AK Ha 6esro-
cepenHbO 0iONOriYHNX 00 €KTAX, TaK i Ha iHIIMX MOZENbHMUX 00 €KTIiB (€ po3poOKM 3aBIjaHb
3 KIacudikalli€ero BSXiB i IypymiB, MeurnBa, MaKapoOHHUX BUpo6iB ToIo) [20, 21, 22].

Po6ota 3 rmobycamy Ta MamaMm K MOJEIAMM 3eMHOI ITIOBEPXHi € OfIHIEI0 3 OCHOBHIUX
¢dbopM poboTH 3 MOzIeIAIMI Ha Ypokax reorpadii. Aste it Ha ypokax 6ioyorii Taki Mofieni MOXXyTh
Oy eeKTUBHO BUKOPUCTaH (OKPIM TpajyLiliHIX 3aB/JaHb 3 PO3CE/ICHHS OPraHi3MiB 110 KOH-
TUHEHTAaX Ta PUPOJHMX 30HaX). KapTorpadis sB/ste cobor noenHaHHA rpadivHmux Mopenei
3 ceMiOTMYHMMY (JIeTeH/a IO KapTy — Lie CeMiOTUYHMII HOBITHMK), 00’ €MHVIMM Ta MaTeMaTI4-
HyMI (pisHi BapiaHT IIPOEKIIil 3eMHOI II0BEpXHi 3 IJIOOYCY Ha IUIOLIMHY, MAcIITa0).

Ha puc. 1.4.5 HaBefieHO IIpUK/Ia/J, CTBOPEHH:A/BiTHOB/IEHHS MaIl y HaBYaHHA 6iosoril:
Tpeba 3i6paty niBaeHHy YacTuHy IlaHrei, Kepyrounch po3TalryBaHHAM BUKOIIHMX 3HAXiOK
TPbOX POJIiB TBApUH i OJHOTO POJY POC/INH.

Puc. 1.4.5. ITaneoreorpadiyni gaui B 3agaui 3 6ionorii

[HIMMY KTacu9HNMY 6i0/IOTiYHIMY JBOBUMIPHUMM MOZE/ISIMY € POJJOBOZM T PELIiT-
Ka [leHeTa B reHeTNI], BOHY JOCTTaTHBO JOOPE BiflOMi BUMTETISIM, 1110 [Ja€ MOXK/IMBICTD He
3YNMHATUCS Ha HUX JJOK/IAJTHO.
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Komrr'iotepHa peanisanis rpadiunux Mopernest 03BOJISIE LOAATHU Yac, B IKOMY PO3TOp-
TA€THCSI MOJIE/Ib, 200 IHTEePaKTMBHICTD — MOXX/IMBICTh BUK/IMKATHU JOATKOBY iHpOpMAIiio
3a KOMaHJ0I0 KOPMCTyBaya.

3.3. MaTreMaTu4Hi Mogemi

Maremarnyni Mopeni B 6ionorii (B. Bonsreppa, H. Ipa6osa, B. Kasrapapge, I. Pisuiyen-
ko0, M. ®apkac) Ta exornorii (M. biron, B. KaBrapanse, /lsamenko 1. M.) € noBosi noumpe-
HMMY, JesKi 3 HUX Oy/Iu Ha[jBOX/IVBYM €TAIllOM B PO3BUTKY IPUPOJHNYNX HAYK B LIIIOMY
(mopens Jlotka-Bonbreppa) (Marn. 1.4.6.).

Komr'ioTepHa pearnisaliisi MaTeMaTMYHUX MOZeJeN BifKpuia HOBI MOXXIMBOCTI BU-
KOPMCTAaHHS MOJiefieli LIbOro TUIY Y HaB4YaHHi 6iosoril. Ile € BaxmmBuM yepes CyTTBY ab-
CTPaKTHICTh MaTeMaTUYHMX MOJeETIEeN, AKa YCKIATHIOE COPUIHATTS IX YYHAMU, 0COOIMBO
B OCHOBHI1 KOJIi. ToMy MOXXIMBICTb HAOYHO Ta AVHAMIYHO NPECTaBUTH BIUIMB OKPEMUX
IapaMeTpiB y 3arajbHi NpoLecH, 10 3MOLEIbOBAHO, € BAXK/IMBUM IHTCPYMEHTOM YHAO0Y-
HEHHA MaTEMaTUYHMX L3aKOHOMiPHOCTEIL.

CyTTeBuil BHECOK B IIepeTBOPEHHsI MaTeMaTMYHMX MOXKZeneil Ha OUIbLI 3po3ymin Ta
B)X/BaHI € BUKOPUCTAHH e/leMEHTIB eKOHOMIYHVIX MOJie/Iell y HaB4aHHi 6i0/10rii, «1tepeBofmy»
abcTpakTHUX GOPMY/I Ha 3pO3YMilTy MOBY IPOILLEN Ta IIPUOYTKIB; IIPO Iie MITUMETbCS B PO3Ji-
JTi, IPUCBSYEHOMY MiJIPUEM/IMBOCTI Ta (piHAHCOBIiT IPaMOTHOCTI SIK HACKPIi3Hili JiHii.

3.4. Bep6ansbHi (ctoBecui) momeni

PosrnsiHemo fiesiki actiekty po6oTy 3 BepOaIbHUMY MOAESIMU Ha IPUKIAJi LUTATH
3 1 Puyappa Jlokinsa «PosmiTaroun Becenky»:

«PO3KMHBTe PyKI B CTOPOHM SIKHAJILIVpILIE, 11[006 BMICTUTI BCIO €BOJIIOLIIIO Bif 11 movar-
KY y KiHYMKiB ITaJIbL[iB BallIOi /IiBOI PYKM, O CbOTOfIEHHA — Y IIpaBiil.

Ha BcpoMy 1IIAXY, O MPOXOAUTD BiJj KiHYMKIB MaJIbLiB JTiBOI PYKM 4epe3 CepefVHy
i mani mpaBoro IUIeYa, >KUTTS CKIAAIOCs TIIbKY 3 GaKTepiil.

BarartokniTrHHe 6e3xpebeTHe KUTTS PO3KBIT/IO fiech Oi/1s1 BaIIOro IpaBoro JKTs.

[luHO3aBpy 6epyTh MOYATOK B CepeyHi BaIIOi IPaBoi JOMIOHI, i BUMMPAIOTh B Ha PiBHI
OCTaHHbOI (haJIaHTY TTA/IBIIA.

Bcs icropist Homo sapiens i Hamoro npenka Homo erectus yMmilaerbcs Ha KiHYMKY HIilTA.

IIIo >k cTocyeTbCA 3anmcaHol icTopii, IyMepiB, BaBUIOHAH, €BPEICbKMX NaTpiapXiB, Au-
HACTiil HapaoHiB, PUMCHKIX JIETIOHIB, XpUCTUAHCBKIX OATbKIB IjepKBY, HE3MiHHMX 3aKOHIB
MifigH i nepcis; Tpoi i rpexiB, Onenn IlpekpacHoi i Axinneca i cmepTi AramemHoHa; Hamo-
neona i I'itnepa, bitns i binna KninroHa, ix i Bcboro iHIIOro, 1110 HaM BiZloMO — 3 YBaIOTbCA
Y BAITIAL] TOPOLIVHKY Bif IETKOTO JOTUKY IIVJIOYKY IS HiITiB.»

Lle Bep6anbHa MOfieNb, SIKy MO>KHA [JOOIIPALIIOBATY SIK CaMe BepOasibHy, 200 3 sIKOI MOX-
Ha yTBOpUTH rpadiyny abo ¢isuyHy Mofesb. Y IepIIoMy BUIIA/IKY IPOIOHYEMO YYHAM JI0-
JaTy e KifbKa MOAiil 3 icTopii »KUTTA Ha 3eMili, CTMMI3yBaBLIM iX onucu «iif, JJokiHsar,
a TAKOXK TIIOJfyMaTy HaJl 3allUTaHHAM: «3BEPHITb YBary Ha MeTy MOJIE/IIOBAHHA: K BY raflae-
Te, YoMy aBTop 0Opas came wii nogii? Illo BiH XxoTiB mokasary uyM Bub6opom?». CTBOpPIO0OYN
rpacdiuHy MOfe/b, HafIo IOK/IACTY Ha MapTy ab0 BUMTE/IbCHKWIA CTi/I BeIVKMIT apKYII Ia-
IIEPY Ta 3alPOIIOHYBATy YYHEBI ITOK/IACTY HA HbOTO PO3KMHYTI B CTOPOHM PYKM, AKi IIOTIiM
obBecTy oniBLeM a60 drromMacTepoM. 3azist OiIbIIOI HAOYHOCTI JOAETHCS TOPU3OHTA/IbHA
JIiHifA, BiCh Yacy, Ha AKUI HAHOCATbCA PUCKMY, 1O BifITOBiIAOTh MiNbsApaM POKiB, Ha AKiil
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HOTiM [I03HAYAI0Th BKa3aHi aBTOpOM LimTaTy nogii. Tak camo, ipy nepexozi Bif Bep6anbHOI
mo disv4yHOI Mofieni MOYKHA BUKOPUCTATH CTPiUKy BifmoBifHOI foBXMHM abo 6e3nocepen-
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Bep6anbui Mofieni MOXXYTb OYTH TaKOX peanizoBaHi y BUIVIAAL TaOMMLb i3 TeKCTaMu,
B CTBOITYMKAX SIKOI ITIOPiBHIOIOTHCA PisHi Iporiecy abo sBUIIA, 110 BifOyBammcs B TOI ca-
MMIT Yac 3 pisHuMY 00’ eKTaMu (Tak 3BaHi CMHXpOHicTHYHI Tabmuui, Hanpukian [23]). On-
JAaKTVYHA MeTa CUHXPOHICTUYHMX TaOINIIb [TO/IATA€E B iHTeTpalil 3HaHb, 30,00y TUX YIHAMU
IIiJ} 9ac BiBYEHHA OKpEMUX IIPEAMETIB LIKi/IbHOI IPOrpaMy, YHAOYEHHi IPOLIECiB PO3BUTKY
HayKM Ta KyIbTypu [24]. 3a CMHXPOHICTUYHMMIY TaOMUIISIMU TAKOXK MOXKHA CTBOPUTH Ha-
6opu KapTOK /1A Bisyasisauii Ta HAOYHOTO NpeACTaBIeHHS OB A3aHNUX IOAIN Y Pi3HUX
rayy3Aax HayKy Ta Ky/IbTypH.

IIle onyH 3 HAaIIPAMKIB po6OTHU 3 BepOaTbHUMM MOJEIAMU — POOOTa 3 MIOHATTAMY 32
HeBHUMM BepOanbHMMU anroputMamy. PopMyBaHHA NOHATD B 6ionoril Mae Beyke 3Ha-
YEeHH, aJle 3a3BMYall JIeTCA PO 3aCBEHHA IIOHATD Ta IXHE IIEBHE 3aCTOCYBAHHA, a HE PO-
60Ty 3 HOHATTAMU K BepOaTbHUMI MOAE/IAMY, HOOYJOBaHMMY 3a IEBHVIMY IIPYHIIAIIAMIL
A. YcoBa: «IloHATTS — Ile cK/IafiHa JIOTiuHa i THOCeosoriyHa KaTeropis. Lle pesynbrar mes-
KOTO eTally B pO3BUTKY HAIIMX 3HaHb IPo Ti abo iHuI 06’exTn MatepianbHoro caity. ITicisa
BUHVKHEHHA MOHATTSA BXKe CaMo CTa€ 00’€KTOM Ii3sHaHHA. Pa3oM 3 TUM IOHATTA — OfHA
3 pOpM MUC/IEHHS: B I[bOMY CE€HCi BOHO BUCTYIIA€ SIK 3aci6 misHaHHs» [25].

Anropurm I uiepona Ta iHmi nigxony 3a po60ty 3 BepbaIbHUMI MOAE/LAMM OY/IN CYC-
temaTusosadi E. B. 3aikoro [26].

3.5. ImiTaniitni mogeni

Komr'toTepHa peanisaryis imMiTariitHux Mogiernest, siki OBHOYaCHO € MaTeMTUYHUMI 32 OC-
HOBOIO, TpaiyHMMI 32 CIIOCOOOM ITpeCTaB/IeHHs Ta CAMOCTIIHIM K/IACOM MOJIeTIel 3a Xapak-
TepOM B3aeMOfil Ta 06 ’eMoM iHpopMaliii, 1110 IPefCTaBIAEThC — HANIOMMPeHimii cocio
HpefICTaB/IeHHs TY BUKOPMCTAHH iMiTalliliHMX Moyieieli B HaBYaHHi 6ioyorii (Marn. 1.4.7.).

AKkBapiyMm

Kopm (r) 2 Temneparypa (°C) 20 Napamerpu J

O3HaloMTecs 3 eneMeHTaMu ynpaeniHHa akeapiymom. O6epiTe no4aTkosi napameTpu. HaTUCHITb
KHOMKY «[MoyaTu>.

© TOB «Komnanin CMIT» lbll}

Man. 1.4.7. Imitaniiina Mmopenb «AKBapiym»
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Komrr'ioTepHi imiTariitHi Moziesi cTanmm HaCTiIbKY IOLIMPEHMMI, 1110 iHKO/IM B3araJii Ha-
MararTbCs IIOCTABUTY 3HAK PIBHAHHSA MDK IMITAI[IHMMM Ta KOMIT FOTEPHUMM MOZE/LIMMA.

Bpasnoro imitaniiiHoo Mopennio, sika y (GisMYHOMY BTiNEeHHi O3BOJIAE 3MOJIEMIOBATH
IIeBHi eBOIIOLIIIIHI ITPOLIeCH, € eKCIIepUMEHT 3a Kybikamu Big koHcTpykTopa LEGO y mpanb-
Hiil MalVHi. B HbOMY MOJENIOETbCA NMPOLEC YTBOPEHHA BiTHOCHO CKIAJHUX CTPYKTPY
3 IPOCTYX LIEI/IMHOK, O MOJIEIIO€ IPOLIeC CAMO3APOMIXKEHHA XXIUTTSA Yepes3 CIIOHTaHHE YTBO-
PEHHS CKIaJHUX OPraHiYHMX MOJIEKYI 3 O1/IbII IPOCTUX Y NIepBUHHOMY 0i/1boHI. B ibomy
eKcriepuMeHTi aBTop [27] Bucumnas y npanbHy MaumiHy Miele Bifpo crapux ky6ukis LEGOS,
AKi npunucs 70 XBWIVH Ipu Temnepatypi 40 rpagycis 6e3 BimxumaHHs. [lepen moyarkom
eKCIIepMMEeHTY Bci fieTani Oymu pos’enHani. B pesynbraTi 3’aBumncs Bocutb 6arato 3’efi-
HaHb: OiIBLICTD OY/I0 3 ABOX LIEIIMHOK, ajle TPAIULINCA 1 3’€lHAHHA 3 TPbOI, YOTUPHOX,
IUSATY T HaBiTh IIECTY LEIIMHOK KOHCTpyKTopa. Ha Ma. 1.4.8 HaBeeHO NIpUKIafy TaKuX
CKJIAIHUX CTPYKTYP, 1110 YTBOPMIIUCS B XOfii MOJIeTIbHOTO eKCIIepMMeHTY. B 11boMy Ta aHaso-
TiYHMX eKCIIPYMEHTAX y 3 €HaHHAX Oepe y4acTb 10 30% MOHOMepiB-1LieITMHOK.

BipryanpHi naboparopii i NpakTMKyMu TakKoX ;
€ OfHUM i3 croco6iB peaisaii efarorivyHo opieH-
TOBaHMX iMiTaniitHux mopeneit [28]. BmacHo, Bip-
Tya/bHI NPAKTUKYMJ € HailOiIbII IONIIMPEHOI Ta
HailOIIbII aJIeKBaTHOI OpraHisauiiiHow ¢opMoo
BUKOPUCTaHHs CKJIAJHUX IHTEpaKTMBHUX MOJEJIeN
B HaBYaJIbHOMY IIPOLIEC.

3.6. CumBomniuHi (ceMioTHM4Hi, 3HaAKOBI) MOmei

CraHoB/NIeHHA Ta  PO3BUTOK 3HAKOBO- ;
CUMBOJTIYHUX QYHKIIINl B OHTOTeHe3i [iTeil Ma€e 0co- Man. 1.4.8. CknapHi CTpyKTYpu
61vBe 3Ha4YeHHs B JIOLIKITBHOMY Billi. BBakaerncs, 3 IEeIMHOK, 110 YTOBPMINCA
0 HaifBaX/MMBinI CKTamoBi 1iei GyHkiii dpopmy- B XORi MOJIETHHOTO eKCIIEPUMEHTY

I0TbCSI CaMe TOJIi, 1 BKe Ha PiBHI 3aKiHYEHHs OCHO- 13 «CaMO3apOJIKEHHA JKUTTD»

BHOI IIIKO/IM YYHSMY B)Ke IIPOJiIeHO BCi eTany OllaHyBaHHS HUMU. B cemioTnuHiit PpyHK-
il BMOKpeM/TIOI0Th CUMBOMIYHY QYHKIII0 — II0YaTKOBUII PiBeHb PO3BUTKY CEMIOTUYHOI
GbyHKIIi, KO MOYKHa TOBOPUTH JIMILE ITPO 00 €KTVBHE iCHYBaHHS IIOAITy ABOX IUIaHIB
(o3HaueHe i 03Hayaue), i 3HAKOBY (YHKIIiI0 — pO3BUHEHY GOpMy ceMioTM4HOI QYHKIII],
II[0 TIPUITYCKA€E HAsIBHICTD BCiX 1i CK/IaOBMX i TAKMX XapaKTEPUCTHK, K pedriekcis, 060poT-
HicTb, iHBapiaHTHIiCTbTA iH. [I0YaTOK CTAaHOB/IEHHS 3HaKa sK eleMeHTa (QYHKIIIOHYBaHHS,
OllepyBaHH: 3HAKOBO-CMMBOJIIYHMMY 3acobamy, OB A3yI0Th 3 iMeHeM JI. C. Burorcskoro,
3TifIHO 3 SIKMIM Y BUILIV IICUXIUHI CTPYKTYPi «(DYHKIIIOHA/IPHMM BU3HAYAIOUUM Li/IMM 260
(oKycoM ycboro Impolecy € 3Hak i croci6 itoro BxuBaHHA» [29]. B sAxocTi ncuxonorigynnx
3HAps/b AisTIBHOCTI BUTOTCHKMIT Ha3MBa€ Taki 3HAKOBI CHCTEMM: MOBa, pi3Hi popmu HyMe-
pauii Ta 064MC/IeHHs, MHEMOTeXHi4Hi 3aco0u, ajnrebpaiyHa CMMBOJIiKA, TBOPY MUCTELITBA,
IMCbMO, CXEMM, JliarpaMyl, KapTu, KPeC/IeHHs, BCUIAKI YMOBHi 3Haku. Ak 6aunMo, MainKe
BCi BUAM MOJieTIet, siKi 6y BUOKPEMJIEHO i PO3ITIIHYTO paHiliie, BUTOTChKMIT BUOKPEMITIOE
y BUITIAZL NIeBHUX CAMOCTIITHMX 3HAKOBUX cucTeM. CK/IaJloBi 3HaKOBO-CUMBOJIIYHOI CICTe-
MU € CBOEPIIHMMM YMHHMKAMM iHCTUTYLiali3alil, AKi COpUAIOTD COoLjia/lIbHill iHTerpanil Ta

6) «LEGO» e 3apeectpoBanoio Toprosoto mapkoo LEGO Juris A/S B Billund, Ddemark.
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HiATPUMII COLiaTbHOTO MOPALKY B CYCIIIBCTBI, @ TAKOX iHTepIIpeTalii Ta 3[iliCHEHHIO CO-
LiaJIbHUX MIPAKTHUK BiTHOCHO HOPM, CTaHJAPTiB, 3BM4aiB IIEBHOTO COLIa/IbHOTO iIHCTUTYTY.
Toxx 3HaKOCTIpUITHATTA Ta 3HAKOTOBOPEHHA € IHCTpyMeHTaM! OIIaHyBaHH: HOBOTO CBiTy Ta
BK/IFOYEHHS JI0TO KOMIIOHEHTIB y COLia/IbHi CUCTEMIL.

3HaKOBi MofieIi, 3 IKMMM JOBOJUTBC 1Ii/IECTIPSIMOBAHO CTUKATUCS B HaBYaHHI 6io71orii,
JIOBOJIi CKJIafHO BMOKPEMUTH Bij Meqia (B T.4. MeiaoCBiTH), aiyke BaXKKO IIPOBECTI MEXY,
ko rpaciunmit o6pas (abo maremaruunuit rpadik, GpisuyHa MOJENb YM HaBITh PEYOBMIL
BUCIIIB) CTAa€ CUMBO/IOM (4 NpMHAMHI MeMOM). B moBcskpeHHi cumBoniuHi Moperni mo-
LIMPEHi 3HAYHO LIMpIIE, AaHDK MY IYMAEMO, IIPOCTO MU iX 3YUTYEMO MalbKe HECBIIOMO, AK
BKasiBHUKM «Buxig» B cynepmapkeri. Hanpuknan, Hapgmmc «220 B» Hapg poseTkoro € came
cemioTnyHOI0 Mopeio «O6epexxHo, HebesleuHa Hanpyral», a He indopMaiero (Hacrpaszi
HaIpyra B eleKTPUYHiil Mepexxi Moxke KonuBarucs Bif 190 no 250 B). Bminns nparroBatu
3 CEMIOTMYHMMM MOJEAMM [Iy>Ke BaXK/IMBe B HAlll 4ac, KOJIM B €IEKTPOHHOMY CIIiNIKYBaHH]
aHi BMpa3 00mmysl, aHi 0COOMMBOCTI IIOYEPKY He IePealoThb eMOLITHOTO CTaHy CIiBPO3-
MOBHMKa. 3aMicTh 1IIbOTO BUKOPUCTOBYIOTbCS CUMBOJIIYHI MOfie/li — TaK 3BaHi CMail/IMKu
(Bix aHrI. smile — mocmimka). Lle ymuine oguH 3 mpuKIafiB TOro, K 30i/IBIIYETHCS 30HA
BMKOPVCTaHHs CUMBOJIIYHUX MOJEIEN.

HocnigkeHHs 3HAKOBUX MOJIeJIell, i He TiIbKM B JIFOOMHM, OCTaHHIM YacOM BUIAIIIO Ha
HOBUI piBeHb. Hanpukmnag, focimifiKkeHo cMMBOIIIYHI MOJie/li B MaBII — aHaJli3 3ByKOBOI KO-
MyHiKallii [T0Ka3aB, 10 II€BHi 3BYKM BUKOPUCTOBYIOTbCA B AKOCTi CUMBOJIiB KOHKPETHOI He-
6e3mnexn [30], e HOCIiPKEHHS CTa/I0 OCHOBOIO 1IiKaBOTO KOMIIETe THHICTHO-OPiEHTOBAHOTO
3aBganHA (nus. Posmin 1.6).

Y pexnami cumBosniuHi Moferni y hopMi OpeHAIiHTy, CTBOPEHH: PeK/IaMHMX TeKCTiB (c1o-
raHiB i oBiOMJIeHb), Mefiiao0pasiB i T. iH. cIpsAMOBaHi Ha MiTPUMKY MapKeTMHIOBUX KO-
MYHiKalii1 i € cBoepiguumu indopmaniranmm Mopensimu [31]. B 3anexxHocTi Bif cioco6y
nopayvi indopmarii: npsima (cyTo iHpopmaTuBHa), HenpsiMa abo npuxosaHa (T. 3B. Product
placement — po3smileHHs peK/IaMHIX HOBiJOM/IEHb B MeAMATBOPAX: KapTUHAX, XY/IOXKHIX
a60 aHiMaIiiTHUX inbMax) pekaaMa — Ii MOfei HaOMKYIOThCA B0 PeaIbHIX, IpadidHmx
a60 Bep6abHUX MOJIeTIell, ajle MaybKe BCIOAM B PeK/IAMHMX CYMBOJIIYHUX MOJIEJISIX MapKe-
TUHTOBa (PyHKIIis epeBakae Hax iHdopMalliHOI0.

Hasepemo fBa npuk/Iajy BUKOPUCTAaHHS CeMIiOTYHMX MOZie/iell Y HaB4aHHi 6iosorii.

1. THK 5K cumBo 6iomnorii i iHmi MonekynsapHi mogeni. Mopeni MOeKys BXKe CTamn
00’€KTOM MacOBOI KY/IbTYPU — i IEPIIO0 «KOMEPLINHO YCIIIIIHOI» MOAE/UIIO, SIKY IINPOKO
BUKOPUCTOBYIOTb HaBiTh Y peksiami, ctana Mopenb Monexkynu JJHK. B Haut yac MonexynapHi
Mofie/li HaIMXalTh CKY/IBITOPIB i usariHepiB 6DKyTepii (Masn. 1.4.9), € yacTUHOIO JeKopa-
TMBHOTO OpOPM/IEHH: IPOMaJICbKIX 3aXOiB.

Man. 1.4.9. A. MoHeTa, BUNye-
Ha B 2003 p. y Benukiit bpuranii
Ha 4ecTh 50-pivysA BifKpUTTA
crpykrypu JTHK. Monexymm Ak
NIPUKPAcH, I0BETipHi BUpoOu:

b — mapa xoMneMeHTapHNUX
Hykneorunis PHK — cepexxn.
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3aBJaHHA 1O POOOTi 3 MOfIE/IAMY MOJIEKY/T HYK/IeTHOBUX KUC/IOT MOXKe OyTu, Halpu-
Kiafi, TakuM: «Jomy s3o06pakenHs monekynu JJTHK Hactinbku noummpene B pexnami? Cum-
BOJIOM 40ro BoHa €? UuM BifpisHsaeTbcs 306pakenHs “pexnamuoi [THK” Bix 306pakeHHs
monekynu JJHK B migpyunukax?»
2. 3naku He6e3nekn. [JoOpe BioMyMy € 3HaK 6i0/1OriYHOI He-
6esnexu (main. 1.4.10).
Y4HAM MO>KHA 3aIIPOIIOHYBATI CTBOPUTY BJIACHI 3HAKV Hebe3-
IIEKM JI/I1 3aXBOPIOBAHb 3 Pi3HMMU LUIAXaMU IIepefiadi:
 BOJHMIT i Xap4yoBuii (aniMeHTapHNIT 260 (eKaTbHO-OpaIbHMIN)
IUIXY P TOCTPUX iHDEKITHIX KMIIKOBUX XBOPO6ax, poTa-
BipycHiit indexii;
¢ KpaIe/lbHO-TIOBITPAHUII — Hpy iHPEKLitHNX XBopobax u-
XaJIbHUX HIISIXIB;
o IPYHTOBMII — Ipy aHaepoOHuUX iHPeK1isax (mpaBerp, 60TY/Ii3M Ta iH.);
e KOHTario3sHMI1 — 3aXBOPIOBAHHS, LIO IepeNaOThCA NPU KOHTAKTi, HAIIPUK/IAJ, CTaTe-
BUM LI/IIXOM;
o TPAHCMICMBHMII (3aXBOPIOBAHHS, 10 II€PEAIOTHCS NTePEHOCHUKAMI: MaJIsApis, )KOBTa
JIMXOMAaHKa Ta iH.).
TakuM 4MHOM, B LIbOMY PO3Zi/i HOKa3aHO 3HAYYYiCTb ONIAHYBAHHSA YYHSIMU CIIOCOOIB
po60TK 3 pisHUMM BUIaMU Moferneil y popMyBaHHI ITeBHUX IPeJMeTHIUX KOMIIETeHIIill.

Main. 1.4.10. Puc. 3nak
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1.5. MeTtop, mpoOeKTiB AK IefaroriyHa KOMIIETEHTHiCHO Opi€HTOBaHAa TEXHONOTiA
HaBYaHHA Oiomorii

B ymoBax pearisallii KOMIIETEHTHICHOTO MiIXOAy 0 HABYaHHS BOXIMBUM € aflaliTallisa
Ppi3HUX TeXHOJOTiM o Jioro opraHisanii. Cepef TaKMX MefarorivyHNX TEXHOJOTi BaroMOIO
€ Memod npoexmis, AKnit BUHUK e B 20-x pokax XX ct. y CIIA. Voro HasuBam Takox
MeTOZIOM IIpo6sieM i OB’ A3yBa/M 3 ifjleAMU TyMaHICTMYHOTO CIPsMYBaHHA B Qinocodii i
OCBiTi, po3pobeHnmMy aMepuKaHcbkuM ¢inocodpom Jx. [Iproi Ta itoro yunem B.X. Kinma-
TpuKoM. /. JIplof HamaraBcs oOyAyBaTy HABYaHH:A Ha aKTVBHII OCHOBI, 1100 3a1jikaBUTH
ZiiTell, 3a/Iy9UTH IX 1O 3HAHb, HABYUTY 3aCTOCOBYBATY 3HAHHA Y IOBCAK/ICHHOMY XUTT] [8,
c. 19]. IcTopuyHO TaK CKIaI0Cs, MO B Ii >k poky XX CT. METOJ IIPOEKTiB OYB NOIIVPEHNM I
Y PajsHCBKil egarorilyi, a yxe B 30-40-i poku mpo Hboro 3abymu. B Toii >xe yac 1ieit MmeTop
CTaB IOLIVPEHNM B 3apyODKHIIN Iefarorili: aMepyKaHChKill, aHITIICPKilL. 3apa3 y BiTum3-
HAHIN Tefarorini MeToy, IIPOeKTiB 3HOBY I0Ya/IM 3aK/IajaTy B IIiSHABa/IbHY HiANbHICTD y4-
HiB. OCTaHHIM YacoM IIbOMY MeTOJly PUIIIAETbCA Ha/mexHa yBara. Voro ynpoBajpkeHHs
y HaBYQJIBHMII IIPOLieC CIPYS€ BUPOOIEHHIO JOCTITHUIIBKIX HABUYOK Yy IIKO/IAPIB, PO3BU-
Ba€ Ii3HABA/IbHMII iHTepecC, IPUBYAE IO CAMOCTIIHOTO BMKOHAHHA IIOCTAB/IEHNX 3aB/IaHb,
HOCVWIEHH MOTYBALil 1O HABYaHH:, (GOPMYBaHHSA KITIOYOBOI KOMIIETEHTHOCT] «HaBYaHHS
YIPOMOBX XUTTs», a CAMe YMiHHA BYUTHCH TOLLO.

T. B. bymxak, XapakTepu3yrouy IMPOKNII iialla30H AUAAKTUYHIX MOX/IMBOCTEI METO-
Jla TPOEKTIB, BITHOCKUTB OO IO MeAArOriYHUX TEXHOIOTIit [2].

MeTonyyHi MOX/IMBOCTI METOY TIPOEKTIiB AK CYYacHOI II€faroridHoi TeXHOJIOTii HaB-
YaHHA € BarOMMM 4MHHUKOM IOCWIEHHSA MOTMBAllii JO BMBYEHH:A IpeaMety. JocmigHu-
ku b.B. IleryxoBa, O. €. Pubnnkosa, O.O. IleTyxoB 3a3Ha4aIoTh, 1110 B OCHOBHIl KO, KON
HIOYVHAETHCS BUBYEHHS BE/IVIKOTO 00CATY MaTepiasty, B y4HIB IOCTA0II0ETbCA iHTEpeC 10 TOTO
4l iHIoro npeamMeTa. [IpoBeeHHA OMHOMAaHITHUX YPOKiB, BUKOPMCTaHHA TPAAVLIIIHIX Me-
TOAIB Ta 3ac00iB HABYAHHS He CHPUSIOTh aKTUBi3allil Mi3HABaIbHOI Jis/TBHOCTI i1 MOTMBALl
110 3000y TTA 3HaHb. MeTOJI ITPOEKTIB A€ 3MOTY IIOCY/IMNTY MOTVBAILIIO 1O HABYaHHA [9)].

IIntanns yuHiBcbKuxX npoektis focnimkye T.1. Boponenko 3 ypaxyBanHAM crienugikn
XiMmil fIK HaBYaIbHOTO mpenmeTa [3,4].

Mertop, HMpOEKTiB CK/IaB OCHOBY Y4YHIBCBKMX IPOEKTiB. BOHM cTamy HOMMpEeHUMMN.
Briepute ix BK/IFOY€HO B HaBYa/IbHY TIporpamy 3 6iosorii jyist ocHoBHOI ko 2013 p. [1]. Ix
YBE[JeHHA Y HaBYa/IbHY IIPOTPaMy € JOTPMMaHHAM Cy4YaCHUX METOAVMYHUX IiIXOMiB [0 Op-
raHisaril mpouecy HaB4aHH:A 6ioyorii. ¥ HaBYa/bHIl IIporpami, BOHU YOMYCh HiCTa/IM Ha3-
BY «MiHi-IIpOeKTI». Ajie TPOEKTY MOXKYTb OyTH «IK MiHi», TaK i MaKci», Bce 3a/IeXKNUTb Bif
Ki/ZIbKOCTi MaTepiasry, OXOIUIEHOTO ZOCTiIHNKOM, a0 Ipo6IeMut: IOKa/IbHOI 4 I/I06aTbHOT
towo. Jlo IIbOro 4acy ANCKYCiTHMM € MUTaHHA AK Ha3BaTU IPOEKTH, BKIIOYEHi B HaBYa/IbHY
nporpamy. B 6ionorii B oHOB/eHiiT HaBuabHIN mporpami «bionorif. 6-9 kmacu» [2] BoHn
Ha3BaHi «IIPOEKTN», B XiMil «HaBYajIbHi TpoekTn» [11]. My goTpuMyemMocs JyMKH, 110 10-
TpiOHO Ha3MBATY «yYHIBCHKi IIPOEKTN».

ITpoexTy MO>XyTb Oy TH pi3Hi 3a TUITaMM 3a/IeXKHO Bijj 03HAKMY, 1[0 3aK/IafieHa B iX OCHOBY.
JVpaKTU4HO PO3pPi3HAIOTH poeKTy: iHpopmauiitHi (36ip, onparroBanHsA i opopmIeHH iH-
dbopmariii), gocmigHuLbKi (HOCTiMKeHHS SKOICh TpobIeMn), TBOpYi (IposiB TBOPUOCTI) [6].
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[Tpote 4iTKy MeXy IIPOBeCTV MDK HMMU HEMOXK/IVBO, BOHU HEPEIUIITAOThC MK CO00I0.
Ingopmauiiini npoexmu mepeBaXHO CIPSIMOBaHi Ha 36ip iHdopmauii npo skuit — HeOyab
00’€KT, Ha O3HAIOM/IEHH YYaCHMKIB IIPOEKTY 3 Iieto iHpopMariiero, I aHaIi3 i y3araibHeH-
HsA. BoHI MalOTb CBOIO CTPYKTYPY: M€Ta IIPOEKTY, JIOTO aKTya/IbHIiCTh, METOAM OTPYMAHHSA
(mitepaTypHi pKepena, 3acobu MacoBoi iHdopMmariii, 6asu faHKx, InTepHeT) T2 06pOOKM iH-
¢dopwmarii (if ananis, ysarajpbHeHH, 3icTaB/IeHHs 3 BifoMuMM paKTaMi, apryMeHTOBaHi BI-
CHOBKM), pe3y/brar (crarts, pedepart, Bigeodinpm). Taki mpoexTyt MOXXYTb Oy TH 4aCTHHOIO
OyZb-5IKOTO {HIIIOTO IIPOEKTY.

ITix yac HaByaHH: 6iosoril NOMMpeHNMI € 00CTiIOHUYYKI npoekmu. 10 BUKOHAHHS Ta-
KX IIPOEKTiB HeoOXiHO: BUOpaTH TeMy HOCTifKeHHs IpobieMy, OOTpyHTYBatTH I akTy-
QJIPHICTD, YiTKO BU3HAYMTY 00 €KT i IpeaMeT SOCTiKEeHHS, I/l Ta 3aBIaHHA poOOTH Haf
IPOEKTOM, CPOPMYIIOBATH TiNOTe3y (IPUITYIIeHH:S) HOCIiIKeHHs, BUSHAYMTY METORU
IOCTIiPKeHHs Ta JpKeperna iHdopMaliii, CKIacTu IU1aH BUpILIeHHs Ipo6/ieM, 3aCBOITY Ui
BU3HAYMTY HOBE 3HAHHA JOCTIIHIM IIULIXOM, OOTOBOPUTY Ofiep>KaHi pe3yIbTaTi, KOHCTa-
TYBaTH CIIEKTP HOBMX IIPOO/IEM /IS IIOJA/IbIIOTO HOCIKEHHA.

Tsopui npoexkmu He MalOTb [eTANbHO OIpPAllbOBAHOI CTPYKTYPU CIIIbHOI AiANMbHOCTI
y4acHukiB. CTpyKTypa i mpolec peasisanii 3armmaHOBaHMX pOOIT y TAKOMY MPOEKTi Imifi-
MOPANKOBYIOTbCA KiHLIEBOMY Pe3Y/IbTaTy, IPUIHATIN IPYIIOKO JIOTiLi CIIi/IbBHOI JiA/IbHOCTI,
iHTepecaM Y4YacHMKIB IIpOeKTy. BUKOHaBIIi 3a3faslerifb JOMOBIATHCA PO 3aIUIAHOBaHI
pe3ynbraTyt i popmy ix nogaHHsa — 3BiT, pedpepart, BigeodinpM ToI1I1O.

Axmwo 6paTy KO yBary HaBYAIbHMII IIPEAMET B MeXaX SAKOTO BUKOHYETbCA IIPOEKT,
TOJi PO3PISHAIOTH: NPeAMETHI (BMKOHYIOTHCS B paMKaxX OHOTO HAaBYa/JIbHOTO IIPeMeTa)
i MbkripeMeTHi 260 iHTerpoBaHi (BUKOHYIOTbCSI Ha OCHOBI iHTerpaiii 3HaHb 3 Pi3HUX AUC-
LVIVTIH). [Hmezposani npoekmu € METOIVYHO LIiHHUMM TOMY, IIJO B HUX YYaCHUKY 00 €HY-
I0Tb 3700y Ti 3HaHH: 3 6araTboX HaBYA/IbHMX IIpeaMeTiB: biosoril, ximii, reorpadii, disuku,
MaTeMaTUKH, iCTOpii, OCHOB 3[I0POB’sl. [X BUKOHAHHA MOXKHA OPTaHi3yBaTi 3 BUKOHAHHAM
BijoBigHMX poreit: 6iomory, ¢isuky, XiMiku TOLIO.

IcuytoTb kacudikanii 3a cK1ajoM y4acHMKIB (YUHI OJHOTO KJ1acy, OfHi€l KON, MiCTa,
perioHy, KpaiHu, pisHUX KpaiH CBiTy) i 3a IX KiibKicTio (iHAMBiZyanbHi, IPyNOBi i KOMEK-
TVBHI (Y pasi BUKOHaHHS IPYIIOBYUX i KOMEKTUBHYX IIPOEKTIB MDK YYHAMM PO3TIOAIIAIOTCS
000B’sI3KY Ta BI3HAYAETHCS Bi/IOBiA/IbHICTD KOXKHOTO 332 BUKOHAHHS IIPOEKTY B LII/IOMY).

B onosreniit HaBuasbHil nporpami «bionoris. 6-9 xmacu» (2013 p.) mpoeKTH IPOXo-
IATh HACKPI3HOIO 3MICTOBOIO JTiHI€I0 i € B KOKHiN TeMi. TeMaTuka IpoeKTy 3a 8U60poM yuu-
mend i3 3a/lyYeHHAM YUHI6.

Bascnueumu € emanu pobomu 3 npoekmom. [Jo OCHOBHUX eTalliB poOOTH 3 IIPOEKTOM
HaeXxarb [7]:

1. IlnanyBaHHA BYMTEeM IIPOEKTY B MEXKaX IPOrPaMIL.

BucyBanHs ifei yunreneM Ha ypoLii.

O6roBopeHHs ifiel 3 Y4HAMY, BUCYBaHHS HUMM B/IACHYUX ifieil.
®opMyBaHHA MiKpOTPYIL.

Posnogin saBganp y Mikporpymnax.

IIpakTn4Ha OiANbHICTD YYHIB Y MEXaX IIPOEKTY.

[TpomixkHa nepeBipka pe3y/nbTaTiB poOOTH.

NG e
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8. O6roBopeHHs c110c06iB 0OPMIEHHS IIPOEKTY.

9. MynbruMepiiiHa Ipe3eHTallis pe3y/nbTaTiB.

10. Iligcymok po6OTH Haj, IPOEKTOM: OOrOBOPEHHsI pe3y/IbTariB, BIUCTABI€HHS OLli-
HOK, IUIaH Mail0y THbOTO IIPOEKTY.

Hampuxnag, y 8 xaci B Temi «Bupinenns. Tepmoperynsiiisi» B mporpaMi HaBefjeHO IIpo-
eKT «BusHavyeHHs THITy LIKipy Ha Pi3HUX AUIAHKAX 0OMMYYS Ta CK/IAJJaHHS IPABUII JOTJIY
3a BJIACHOIO LIKIpOI0 (a60 memamuxa 3a 6U60POM yuumerss).

Merta NpOEKTy: HaBYMTICS BU3HAYATY TUII IIKIipU Ha Pi3HUX [UIAHKAX 06MmM4ds; fo-

TPUMaHHA IIPABUJI IOITIANY 3a BIACHOIO HIKipolo.
Xif BUKOHAHHA IPOEKTY

3aBpanns 1 (rpyma 1). 36epith iHpOpMaLiio PO cyxuti THII WIKipy. 3a ZOIOMOTO0 CIIe-
Ijia/IbHMX METOAiB BM3HAYTe TUII LIKipy o6mmyys i pyk. [Tigroryiire 3acobu st gormagy 3a
CYXOI0 LIKipo}o.

3aBpanus 2 (rpyna 2). 36epith iHpOpMaLiio PO HuUpHUL TUI LIKipK. 3a JOIOMOTOIO CIIe-
Ijia/IbHMX METOAiB BM3HAYTe TUII LIKipy o6mmyys i pyk. Iligroryiire 3acobu st gorsagy 3a
>KMPHOIO LIKipOIO.

3aBpanus 3 (rpyma 3). 36epiTh iHpopMalito PO KoMOIHOBAHUL TUTI LIKIpK. 32 JOTIOMO-
TOI0 CIIeljja/IbHMX MeTOAIB BU3HAYTe TUII IIKipy ob/mmyys i pyk. [ligroryitre 3acobu mst mo-
ITIA/ly 32 HOPMaJIbHOKO LIKipOIO.

3aBpanus 4 (rpyma 4). 36epitp iHdopMarito IIpo TaTywBaHHA K TaTy-iHAycTpio0. Ynm
BUK/IMKaHe i orupenHs? Odopmits iHpOpMaLLiio y BUITISALI MYIbTUME/iIHOI Tpe3eHTallji.

BucnoBku: Biz goro sanexxnts Tii mkipn? Yomy noTpibHO JOIIARaTH 3a MIKIPOK0, 0c06/m-
BO 00/144A i pyk? Y YoMy HojrArae ocoO/mmBiCTb IOITIALY 3a CYXOL0, XKVUPHOIO Ta KOMOIHOBaHO0
mKiporo? YoMy TaryroBaHHs HaOyBa€ NMOMIMPEHHS cepef MOIOfi? SIKi pUSMKY TaTyIOBaHH?

3axMCT IPOEKTY 3MiIICHIOETLCS Ha YPOLli 3 BUKOPUCTAHHAM MY/IbTMMENiIHOI YCTAHOBKIA.

Hasepemo 11e ofyiH IpuK/iaj, BUKOPUCTAHHSA METOAY IPOEKTiB Ha ypoui 6iosorii mix
4yac BUBYEHHA TeMM «Bumii cioposi pocimvanm». Lo TeMy MO)KHa BMBYaTH OJHOYACHO 3i
CTBOPEHHAM YYHIBCbKOTO MIPOEKTY. TakK K 114 TeMa BUBYA€ETbCA Y 6-My Kjaci i 3a BIKOBUMU
ocobmBocTsamu e aiti 10-11 pokis i im 1jikasi irpoBi ¢popmu opranisanii po6oru. Tomy
BUOPABIIN METY IPOEKTY, Ipo6/IeMy ZOCIiPKeHH, BUSHAYeHHA HANIPAMIB IIOLIYKY iH(Op-
Mallil, pOpMYIOTbCs IPYIH, sIKi CIIPSIMOBaHi Ha BUKOHAHH IIeBHOI pori. Hanpukiaz, Moxxna
copmyBaru 4 rpynu BifilIOBiJHO IO Ha3B HAYKOBUX TaJTy3eil, 110 3a/iMalOThCsI BUBYEHHAM
Ti€l 4K iHLIOI rpynyM pociuH: nepia — 6piodiToNOrM BUBYAIOTh MOXY, Apyra — JIKOIIOMi-
oditomory — BMBYAIOTH IUIAYHU, TPETs — €KBi3eTONIOTM — XBOIL, YeTBepTa — IIOJINO-
nioditonorn BuB4aoTh nanopori. Ko>xHa rpymna BUKOHYE BifllOBi/iHi 3aBaHH:, BU3HAYAE
CrIoco0M Ta METOAM HOCTi/KEeHHsI, 0OMIHIOETbCS iHpOpMaIlielo B MeXKax Ipymu Toio [8].

Jlo BM3Ha4YeHHs TeMaTVKM YIHIBCHKMX IIPOEKTIB MOXKYTh Oy TH Pi3HOMaHITHI miXomu.

Y4Hi MOXYTb 00MpaTy IPOEKTH BifITIOBifHO 0 Ka/IeHAAPs eKONOTiYHNX fiaT: 21 6epes-
HA — BcecBiTHiit feHb 3emiti. Mi>kHapOfiHMIL ieHb JIicy, 1 KBiTHA — [leHb NTaxiB TOILO.

A TakoXX MO>KHa 006MpaTy 0 KajeHaapsi 3T0POB s130epirarouoro 3MicTy:

o 20 6epesHs — BcecBiTHiit eHb 3[[0POB’sI pOTOBOI TIOPOXXHUHM,
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o 24 6epesHs — BcecBiTHiit ;eHb 60pOTHOY 3 TYOEPKYIHO30M,

e 7 kBiTHA — BcecBiTHill feHb 3nop013’;1,

o 17 TpaBHs — BcecBiTHiit feHb 60POTHOM 3 ApTEPia/IbHOIO rilepPTOHIEID,
o 19 TpaBHs — [leHb 60poTHOY 3 reIATUTOM,

o 29 BepecHA — BcecBiTHill IeHb cepLiA TOILO,

o 12 nmucronana — BcecBiTHilt eHb 60pOTHOY 3 THEBMOHI€IO,

o 14 nmucronaga — Jlenp 60poTOU IpOTH AiabeTy,

e 15 mucronaga — Mi>KHapOgHUI IeHb BiIMOBY BiJ ITa/liHHA,

o 1rpynusa — BeecBitHiit sens 6opots6bu 3i CHIlom,

11 rpypus — BcecBiTHiit feHb XBOPOro Ha OpOHXia/IbHY acTMY.

TemaTuka IpoeKTiB MOXe CTOCYBaTICh IIPeMEeTHOTO 3MiCTy HaBYaJIbHOI IIporpaMu
«bionorisa. 6-9 kmacu», peanisanil HACKpi3SHMUX 3MiCTOBUX JIiHill Ha OCHOBiI BHYTPIlIHbO-
IpefMeTHOCTI a60 MDXKIIpeMeTHOCTI (Ha OCHOBI Ki/IbKOX HaBYa/IbHUX IIpeaMeTiB) abo ix
MOEJHAHHA.

Ilomo cTBOpEHHA Y4YHIBCHKUX IIPOEKTIiB Ha MIKIIPEIMETHII OCHOBI LI € 3allOPyKOI0
00’eHaHHA peaisallil HACKpi3HMX 3MicTOBUX JiHit. Hanpukay peaisariis HacKpisHOi 3Mic-
TOBOI JiHil «310pOB’s i Oesmexka» Oyae MOBHOLHHIIIOW0, AKIIO YYHI BUKOHYBaTUMYTh IPO-
€KT B IIOEJHAHHI 3MiCTy TaKiX HaBYa/IbHMX IpeaMeTiB 5K «bionoriar, «PisuyHa Kynbrypa,
«OCcHOBY 3710poB’si». A ImypIIIa peanisanis HaCKpi3HOI 3MicToBOI NiHii «[pomMazsHCcbKa Bifmo-
Bifja/IbHICTb» MOXK/IVBA B TIO€RHAHHI 6iosorii i3 cycminbecTBo3HaBcTBOM; «IlinmpuemmmBicTs
i piHaHCOBa IPaMOTHICTH» 3 MaTeMaTHKOI0. Taki IPOEKTH € TPUBAIVIMY, ajie I{iKaBUMI.

[Tpuknazgy 3acTocyBaHHS METOJY IIPOEKTIB y HaBYaHHI 6ionorii yuHiB 6-9 K1aciB HaBe-
IEHO y IPYIOMY i TPETbOMY PO3iIi.

LliHHMM [y151 yIIPOBaJKEHHS [IPOEKTHOI IISUIbHOCTI YUHIB y ITpoliec HaBYaHH € 1X 00’€ef-
HaHHA B IPYIN 1A 3000y TTA CIIZIBHOTO pe3y/nbTaTy. CaMe «IIpaBIMIbHO OpraHi3oBaHa poboTa
B IPYIIaxX [la€ 3MOTY 3a0e3IeYnTy aKTBHY AiS/IbHICTD Y4HIB, ITlepei6adae po3nopin 0008’ A3KiB
MDK HMMM, BUKOHaBYYy Ji OpraHisaliliHy iHilliaTUBY, aKTya/li3alilo AK JOCBily CaMOCTIiTHOI
AiSUIBHOCTI, TaK i CIiNbHOT po60TY HaJi BUKOHAHHAM KOHKPETHOTO 3aBfjaHH:» [10].

Peanisania MeTony IpoeKTiB Befie O 3MiHM POJIi BYUUTENA, JI0T0 MO3MULii, 3 HOCiA roTo-
BJX 3HaHb BiH IIepeTBOPIOETLCA B OpraHi3aTopa MisHaBaIbHOI AiAbHOCTI cBOIX Y4HiB. Oco-
6/1MBO BaYK/IMBMM IIPJ LIbOMY € BMKOHAHHS YUMTe/IeM POJIi He3a/IeXHOTO KOHCY/IbTaHTa [8].

SIk pesymbpraT mpoeKTHOI [Ais/IPHOCTI B Y4HIB OPMYIOTbCA KpiM mpenMeTHOI (6ioso-
TiYHOI) KJIF0YOBI KOMIIETEHTHOCTI: KOMIIETEHTHOCTI y ralysi NPUPOJHNYNX HAYK, TeXHIKI
i TexHOIOT11, iHOpPMAaIiiTHO-KOMYHIKaI[iliHa KOMIIETEHTHICTh, IHHOBAIilTHICTh, [POMAaIsIH-
CbKi Ta colLlia/IbHi KOMIIETeHTHOCTI, €KO/IOTiYHA KOMITeTeHTHIcTh Ta iHmi [5]. Ix 3micT crpu-
si€ PO3KPUTTIO iX BXK/IMBOCTI Y KUTTi KOXXHOTO Maii0yTHbOTO 4WieHa CycrinbcTa. Hampu-
KJafl, «<KOMIIeTeHTHOCTI y TaTy3i IpUpOJHNYMX HaYK, TEXHIKM 1 TEXHOJIOTii1» CIpAMOBaHi Ha
¢dbopMyBaHH: B y4HIB 3HaHb i yMiHb OSICHIOBATH SIBULIA B )KVBIil IPUPO, BUKOPUCTOBYIO-
4J HAyKOBE MUCIIEHH:; CAMOCTIIIHO 4 B TPYIIi JOC/I/IXYBaTy >XVUBY IIPUPOLY, aHATi3yBaTH
1 BU3HA4YaTV MpOoOIeMM JOBKI/IIS; OLIHIOBATM 3HaYeHHs 0107IOTii /I CTa/loro po3BUTKY;
dbopMyBaTy CTaB/IeHH: Y4YHIB, BUpa)KeHe Yyepe3 Bi/JIOBiaIbHICTD 3a Olja/jHe BUKOPUCTAaH-
HA IIPUPOJHUX PECYPCiB, EKOIOTIYHMII CTaH Y MiCIIeBiil TpOMafi, B YKpaiHi Ta CBiTi; FOTOB-
HiCTb /10 BUpillleHHs Ipo6iieM, TIOB’13aHMX 3i CTaHOM HOBKi/ULA. I1if yac BUKOHAHHSA TaKux
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IpOeKTiB MOXKHa BUKOpucToByBaTy enemenTy STEM-ociti’, B sKiil 11 criocTepiraerbcs
TiCHE IIOE€NHAHHA IPUPONHNYINX HAYK, TEXHIKM, IH)KeHepil Il MaTeMaTUKIL.

J71s1 pO3BUTKY KO>KHOI 0COOMCTOCTI BaXK/IMBOIO € TaKa KOMIIETEHTHICTh SIK iHHOBAIijt-
HiCTb, @ caMe 3[jaTHICTb 0COOMCTOCTI MOOITBHO IPMIIMATH afieKBaTHI pillleHHsI, TBOPYO BU-
KOHYBaty ix. Po60Ta Hafi IPOEKTOM CTBOPIOE YMOBY POPMYBaHHS TaKOi KOMIIETEHTHOCTI.

AJte, X04eTbCs 3aCTeperT! YUMTeNiB Bijj 3aXOIUIEHHA IPOEKTHOIO AisnbHicTio. He mo-
TpibHO 3a0yBaty, 1[0 MIPOLIEC CTBOPEHHS IIPOEKTY 3abupae 6araTo 4yacy B YUHiB; CTBOPIOE
HepeHaInpy>keHH IIiJ] 4ac yioro MiirOTOBKM, IPU3BOAUTD IO IEPEBTOMM, BpelITi BinOuBa-
€THCSI Ha 3[JOPOB’1 Y4HIB.

SIKI1I0 KOYKEH KOXKEH YYUTE/Ib-IIPEAMETHYK 3a/Iy9aTIME Y4HiB 10 IPOEKTHOI AiAMbHOCTI
B Pe3y/bTarTi IpolleC HABYAHHA B IIiJIOMY CTaHe CKIaHUM. ToMy I/1s1 CTBOpeHHH i 3aXUCTy
IPOEKTiB MOTPi6HO cKmajaTy rpadik 3 HaBYATBHIX IIPEIMETIB 3 METOI YHUKHEHHS Iiepe-
BaHTa)XeHHs Y4HIB, a 11le eeKTUBHIIINM € KOOoIlepallis y4nTesIiB 3 pisHMX IpeaMeTiB i CTBO-
PEHH:A Y4YHIBCbKUX IIPOEKTiB Ha MDKIIPEAMETHI OCHOBI. Ile facTb 3MOry y4HAM 3pO3yMiTi
3Ha4YeHHs iHTerpallil 3HaHb, POPMyBaHHS IX IITICHOCT] i BifTIOBIZHMX KOMIIETEHTHOCTEI.
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1.6. MeToa4Hi MOKIMBOCTi CUTyal[iilHNX i KOMIIETEHTHiICHO OPi€HTOBAHMUX 3aBlaHb
3 biomorii

YIIpoBajkeHHA KOMIIETEHTHICHOTO IIXOMy y 6i0/IoriuHiit OCBiTi CyIpOBOmKYEThCA He
JIVIIIe 3aCTOCYBaHHAM HOBUX METOIMYHIX IifIXOAIB, K 6Y/I0 PO3KPUTO y HONEPeNHiX Mipo3-
Zii1ax, ase 11 po3po06/IeHHAM i BUKOPYICTaHHSAM 3aBJaHb, AKi 3a0e3Ie4yloTh OpraHisaniio i mia-
TPMMKY J1iit, I1J0 Opi€HTOBaHi Ha GOpMyBaHHs EBHOI KOMIIETEHTHOCTL. ONTYMa/IbHYIMI IIOf0
LIbOT'O € CUTYaIliiiHi i KOMIIETEHTHICHO Opi€EHTOBaHi 3aBJaHHA. Y HMX Peali3yl0ThCs IPVHIIIN
HpOoO/IeMHOCTI, CrIeljia/IbHOro (JOpMyBaHHS IPUIIOMIB PO3yMOBOI AisTIbHOCTI, iHAMBIyaisa-
1iii, camocrtirtHoCTi. KokHe Take 3aBIaHHS BK/IIOYA€E €/IEMEHTH, 1[0 KOMITIEMEHTAPHI KOMIIO-
HeHTaM K/TIOYOBMX 1 IIpeMeTHOI 6i0ToriyHOi KOMIIETEHTHOCT] (3HAHHSAM, CII0CO6aM [isIbHO-
CTi, CTaB/IEHHAM), OT>K€, SIBJIIE COOOI0 np06neMHo-H13HaBaanm7[ KOMIUIEKC. TOMy i 3aBIaHHS
BKJIIOYEHO 10 METOJMKI KOMITETEHTHICHO OPIEHTOBAHOTO HaBYaHHsI 6i0/IOTil.

Cumyauyitini 3a60anHs. J[Jo CUTYaIiHVX HaTeXaTh 3aBJAHHSA, AKi CTOCYIOThCA 0COOMCTiC-
HO YM COLia/IbHO 3HAYYILVX np06HeM (ririeHiYHMX, €KOIOriYHMX, H06yT0BMX, CaHITapHNX,
elizeMionoriyHmx, eTUYHNX Ta iH.) i HepenOavyaroTh 3AiICHEHHA YYHeM Jiil, 110 CBiTOMO HUM
o6paHi 11 X BupilleHH:: ifjeHTH]iKaLia mpobremMy, 06paHHsA ClIOcO0y BUKOHAHHS 3aBJIaH-
H#, OOIPYHTYBaHHA CBOTO BUOOPY, IIPECTAB/IeHHS Pe3y/IbTaTy BUKOHAHHS 3aBJaHH.

Y mpoueci po60TH Hafi TaKMMY 3aBAAHHAMY Y4HI MOXYTb BUSABJIATH, LIO IX SKUTTEBUI
IIOCBifI, iesIKi TOYKM 30y, KpuTepil OLiHKy i Bubip pillleHb, AKi paHile 6yTy I HUX IIpa-
BWIBHUMI i JOCTAaTHBO Ha/{iiHIMY, Hee(eKTUBHI y peabHNUX YMOBax. Le clioHyKa€ MmKos-
PiB 10 MIOIIYKY HOBMX 3HaHb, CIOCOO0IB [is/IbHOCTI, ePeI/IAAY BIACHOI CCTeMY LI HHOCTEI.

Bak/uBi XxapaKTepUCTUKY CUTYaLifIHOTO 3aBJaHHA — HMPOOIEMHICTD, 3a AKOI pe3y/ib-
TAaTOM JIOTO BMKOHAHHS OyJie 3HAXOIKeHHs HOBOTO 3HAHHS, AKe YYeHb CIpUIIMATIIMe SK
CBill 0COOMCTUIT Pe3Y/IbTAT, i AKTYa/IbHICTD, SIKa JOCATAETHCA 3aB/AKIM MOXIMBOCTI 3MOfie-
JTIOBATY ITICHMIT KOHTEKCT peabHUX MOfiN (TOMY y /MiTepaTypi mIfd VX 3aBJaHb TaKOX
BXXVBAIOTh TEPMiH KOHTEKCTHi).

Huxde HaBefieHO KiZlbKa NPUK/IAZIiB CUTYALIIHUX 3aBJaHb. 3BEPHITb yBary, i 3Bep-
HEHHsA JI0 YYHIB 6 K/Iacy Y 3aBJaHHAX BXXMBAETbCA 3alIMEHHUK TH (fpyra ocoba OfHMHY,
a B {HIINX 3aBJAaHHAX — BU (Apyra 0co6a MHOXXWHN).

IIpuxnad 1. I1ix yac mpory/IAaHKM y ici To6i He TpammiIoch )xoHoro rpuba. Yn ceimantsb
1ie IIPO Te, Y IiboMYy Jtici rpu6iB HeMae? ITosicHM CBOIO BifIIOBifib.

IIpuxnad 2. Binomo, mo CHIJT — 1ie octauns crapis BUI-indexuyii, sika xapakTepusyeTbcst
HATOJIOTIYHMM CXYAHEHHM, KMIIKOBUMY PO3JIafiaMy, CTabOyMCTBOM. BUCTIOBITD CBOIO TOUKY
30py Ha IIPUYVHIY LIbOTO SBUIIIA, TIOB’A3aBIIN X 3 0COOMMBOCTAMM XXUTTEBOrO LMKy BIL

IIpuxnad 3. Bu 3axBopinu Ha aHTiHY i TiKap NPU3HAYMB IBOTVDKHEBWIT KypC TiKYBaHHA
anTu6iorukamu. ITic/a Tpbox [HIB JiKyBaHHA By cTami movyBarucs Kpalle i IpUIMHAIN
npuitmary aHTu6ioTnku. IlosicHicTh, Ha Ky Hebe3neky Bu HapakaeTe cBiil opraHism y Bu-
IaJIKy IOBTOPHOTO 3aXBOPIOBAHHA Ha aHTriHy? Binnosigs o6rpyHTyiiTe.

Takuit popmaT 3aBIaHb JO3BOJIAE IePEBipUTH, HACKIIBKY 3HAHH, HAOYTi B LIKOJi, MO-
JKYTb BUKOPUCTOBYBATUCS YYHAMH y OBCAKIEHHOMY KUTTi, Y pealbHUX CUTYyaLlifax. Buko-
HaHHs TONiOHMX 3aBJJaHb 37IaTHe 3a1100irTy OPMYBaHHIO B YUHIB Ta IXHiX 6aTbKiB ysAB/IeH-
HS, 1110 6i0710Tis JajieKa Bif iX KUTTEBUX MOTPED.
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Kpim Toro, curyaniiini 3aBgaHHs npuBaOaMBi /I y4IHIB 3 Kinbkox npuunH. [To-mep-
111e, BOHY 371e0imbIioro no36aseHi 6e30cobucTicHoi popmu, a MICTATD aipecHe 3BepHEHHS
(ax mu esaxaeus, NOSACHU C60H0 OYMKY, 0ali MOMIUEE NOACHEHHS, 3aNPONOHYT 6UPIULEHHS
npobnemu ma in.). lle [eMOHCTPYE IKOJSIpaM, 10 IXHs JyMKa BaXX/IMBa, B IXHIX cuIax Bupi-
VTV 3aBIAHHS, IPO0/IeMY, SIK HACTITOK — ITO3UTMBHMII IICXO/IOT{YHNIT BIUVIMB Ha AUTYHY.
[To-npyre, 1ji 3aBHAHHS CTOCYIOTbCS PeaNbHUX CUTYaLill, sIKi criocTepiranyu y4Hi, Oymm ix
y4acHuMKaMu abo MOXYTb OyTM HUMM 3 BUCOKOK 4YacTKow jiMoBipHOCTi. [To-Tperte, y4Hi
OTPUMYIOTH IIPaBO CAMOCTIIIHO 00MpaTy LIJISIX BUPIlIeHHs 3aBIaHH i HeCTH BifjIIOBigab-
HicTb 3a cBiit BuOip. L1i yminHsA HeoOXinHi i ycminmHol ajanTanii O Cy4acHOTO >KUTTSA 1
AKTMBHOI II0311lil B HbOMY.

BukopucTaHHs y HaBYaHHI CUTYaIiiiHIX 3aBJJaHb [JO3BOJISIE 3/IiJICHIOBATH 3B 30K HaB-
YaHHs 3 IPAKTMKO, aKTMBHO BUKOPMCTOBYBATH i HAKOMYYBaTI OCOOMCTHII JOCBiA y4-
HiB, olIOMarae IM yCBiloMUT poib 6i0NOriYHMX 3HAHD Y PO3YMiHHI ABUIL )KMBOI IPUPOLY
i paxTiB, y 6esniedHOMY iCHYBaHHI y COLIONPUPOJHOMY OTOYEHHI, YCIIIIHIN BIacHii Bisb-
HOCTI cebe Ta is/IbHOCTi OTOYYIOUNX.

OcHoBHI KpuTepil CUTYaLilTHOTO 3aBIAHHA: JOCTYIHICTD /U1 pO3YMiHHA YIHAMM; HASAB-
HICTB 3B’513Ky 3 KOMIIOHEHTaMJ IIPEAMETHOI 010710ri4HOT KOMITETEHTHOCTI, 1110 BUSHAYeHi Ipo-
rpaMolo (3HAHHEBVIM, AiSUIbHICHVM, IIIHHICHIM); BiTOOpa>keHHsI €/IeMeHTIB K/TIOYOBMX KOMITe-
TEHTHOCTeN; 0COONCTICHA i colliaibHa 3Ha4yIicTh. YacTo offHe cuTyalliiiHe 3aBIaHHS CIIPUSE
CTBOPEHHIO YMOB /11 POPMYBaHH Ki/IbKOX KOMIIOHEHTIB OfjHi€l KOMIIETEHTHOCTI a00 Kib-
KOX i MO>Ke OyTu BUKOpUCTaHe [y ix epeBipku. Lle o3Havae, 1m0 curyauirizi 3aBgaHHi Haji-
JIeHi KOMIIETEHTHICHUII TIOTEHIIa/IOM, PO3SKPUTTSA SIKOTO HAa KOHKPETHVX NPUK/IaJax IOIaHO
y Tabmuui 1.6.1. 3a3HaueHnit y Tabnumiii megaroriamii epeKkT 3aBIaHHA iHTEIPye 0COOUCTICHY
i corjianpHy 3HaYy1IiCTh CHOPMOBAHMX KOMITETEHTHOCTeI! (i IIpeMeTHOI, i K/II090BNUX).

Oco6mBYM TUIIOM CUTYaLilIHMX 3aBJaHb € 3aBJaHHS Ha €KOCOIia/bHe OPiEHTYBaH-
Hs. L1i 3aBIaHHA JO3BOJLAIOTD aHA/Ti3yBAaTU 11 MOJE/IIOBATY PO3BUTOK COLLiONPUPOJHIUX CHC-
TeM, YCBiIOM/IIOBAT) 3aKOHM iX PO3BUTKY, ME€XaHi3MU 3B’A3KiB i IpUUMHM X OPYLIEHHS,
a TaKOXK MOYK/IMBOCTI BUKOPUCTAHHS 3HaHb Y IPaKTU4HIi AignpHOCTI. O1jiHKa pillens, sAki
HPUIMAIOThCS LIKOJLIPAMM LIOJ0 IPUPOIM, BiOYBa€eTbC 3 TOUKM 30py eKOHOMIKH, ecTe-
TUKM, JOBIOTPUBA/IMX iHTepeciB CyCIiNbCTBa i BpaXOBYIOThCS He Jiiiile Oe3rocepenHi, aje i
BifjasieHi pesy/braTyl (HaIpyUK/Iaz, OL[iHKa IIKO/Y, 3aBJaHOI IPUPO/, i BUTpAT Ha il BiTHOB-
neHHs). Po3B’A30K 1iuX 3aBIaHb XapaKTepusye MOpPANbHUIT BUOIp AUTVHM B €KOJIOTTYHMX
CUTYalifAX — Pea/IbHMX i HaBYaIbHUX.

Haii6inpi anpo6oBaHuMu € iBa TUIIM 3aBJjaHb Ha eKOcoljiaibHe opieHTyBaHHA. OfHi
IPOINOHYIOTh YYHAM PO3IIAHYTH SABMILE 3 KiIBKOX MO3MLiN (HAIpMKIaf, BU3HAYUTU
eKOHOMIYHi BUTpaTK Ha IPUPOLOOXOPOHHI 3axoan), abo 3mopentoBary curyaiino. Came
3aBJJaHHsA BUPI3HAETbCA BUCOKUM CTyIleHeM iHTerpatuBHOCTi. Hanpuknan: «Bucnosime
NPUNYUIEHHS, K MONHA OMPUMAMU COPM KAPMON, AKUL He 6paxarmv WKiOHUKU.
3asnaume HeoOXiOHi ON151 U020 YMOBU, OUIHIMb OOUINLHICMb 3aNPONOHOBAH020 CNOCOOY
3 mouku 30py 6iobe3nexu i Gioemuxu».

3aBIaHHA JPYTOro TUITY IPOIOHYIOTh IIPOAHAIi3yBaTy TEKCT €KOJIOTIYHOTO 3MiCTY, BU-
K/IaJIEHOTO 3 IIEBHOI TOYKM 30pY, IIOTOAUTHCH UM CIPOCTYBATH JIOT0, OOIPYHTYBATH CBOE
pitenHs (guB. ctop. 70).

67



Po3oin 1

‘GHTN T IHRHE
xuidgeH EHHeloudoxmd olordodl T190H
-50 eH sHHaMId tHANINAdLOHOY sewuudil e

‘orrmeALyd A9OH A BHHING ©L
EHHEHE THIBRH 9LMOOHIdSI OHUILDOWED o
‘BTIMHORA / aHORA (Y

‘{(xAd ‘vHHI¥KOHWEOd
‘qrotanreedron ‘sHHexuI ‘KHHoLE@IDK) yid
-0IMeQ ILOOHIUEIIALLIDK Moonodu uimmAeod e
andoryeg KHHedAHOT ofmugorodoo niedaneeH o
‘ndonxeg wonmwdax nregidoro
BHHUHG
‘1Lhgom A XuH
-HULINIOHTIO LLOOHIUBITALIINK mddftodir odir e
‘quegoidogaxes xuHdelL
-ueeden el xuHYNDIDQHT IDMLYerIodI KUT o
EHHBHE UI1BIA9000108E
BHHIWA / QUIDIHALEL]T

‘ridar
-yeg odl KHHeHE dLAHELD ITOJeH A XIDME €
‘BLLIDK olJodd Irmelinmd udi uoioronwg (y

LHTMEOIT 1909 IiTelHIWAIde 1
IDAOUT KL 1Qooee THIOW afgoroudodme o
‘GHINA T IHBHE
xuifger gHHeLOMdodyd oJohdodl 190H
-50 ed uHAmd HanAdionoy sewyndir e

aiwerHeIdo
XUHHUIINOHIO ME0TAQ 11009UIQOD0 MIBHE o
N
-grHeIdo THHULINIOHTO WOoHIWdaL nredddamo e
‘BHHDHG
“ILOOHAUEIALLINK MoaftodIr 1 Ag01Ag nredomHaidon o

SOINAY 01095 MIdg0N 9ot “BomaeLondoNd
UL WUL, ;KHHERLUII OIOdIl € M3eWAT UL Off]
sWIRada1IAD apIMHOeRA BIMeon BO9I9KIHA T
AWOR BH ‘maexedd UL MK ‘HUIO0d off AWSTH
-e1do 010411 1LOOH¥KALEHNAI ©H MI/EIBLOLIEH
mHI ‘Hydedl oY 9IVDKOLBH BHOLOE BHOLIED

‘BIIMHIRA /THIR £ BHHINA /auotHarst]y | o ‘uredlHodada1r IHYO) “BouLERadaID THR
QHDKIIOOY A1TOLIN T drrerudir "BEHHed

XUHIBHAD OIOIOWOIIOT BE MHULIIN BHHIKIID -eHemeod XI € UIT 9IDTHIOTIIOON UIRINID)

MeH -0 OJOMIQUII JIIOTAMINKOW MUIBHOIKNOLIEOL s1ederrad nmig

-€0 EHHOUIIME OIOLOIW € VI3 0O 9AEIEHE o
‘orrmeALyd A90H A BHHING BL

KHHBHE THIKEH ILMDOHIAOI OHUILOOWED e
‘KHHeI'dee KHHRHOMUE KL AHITXQ0

-oH ‘ormendodHr 1B wen on sordodimrd e

‘BIIVHORA/THIR £

BHHIUIDUL)
‘MHULI HUIO®h niteioindin uinifogen o
BHHDHE

xeredenaduodyin ed 9ol
-RINDD THX] BL MHULIN THHULOO0d niegeHsiieod o
BHHINA / QUoIHaLEL]]

o MIVEEHEME QOM MleHE OHQIdIOI Off]
"I9If01(9 BXLONL (4

‘eHAge ILOME W (9

‘ruhouit y1oAu yoidpim (e

mrederrodi

-odxm ndL nrernd 9ol rIororg rmod£ ey

VIDLOOHIHOIIIINOM XMEOROIIN [ IOHLOW
-Yodu SILHOHOIIWOY 1TedISLHI IS0HO0 BH)

BHHe'ges IO} NNHRIIOILTI]|

(uwediodu JoHIL BRI RH OX OHITIOLITE)
WEHHeYges Bd9LoiBdrgadon/Bog91o1
-Awdod oI ‘TLOOHIHILINIWOY NIHIHOLINOY]

EHHer'ges oIoHUTTeALnd remnmdy]

‘19 nnugyy,

68



Hasuanns 6ionoeii yuHie 0cHO8HOT WKOU

XVINOYTE [90HD0 BH U

-argodir ¥HHeEE ge0d 1god01d afHomodr o
‘orrreALnd AgoH £

BHHIWA 1 BHHEHE 9IMOOHIdaIT OHYILOOWED o
QrmeA Iy UTH

-1dernerd £ nwargodir 190H ULNKRQ STWA o

BIIVHIRA | 9HIh

uwegudil ¥>9L010IHMENdID
ofm ‘qHegoidoaxes AMIIIEIQOH MLBHOILNOTTEIA o
BHHAUOVUL))

uwegudil K>9L010IHMENAID OfII ‘aHed

-oidogaxes mryeridodi ‘HHed ndex arINAT
-odur ¥HHRIIdoQE BUT BHHPHE MIBGAH0D0LORE o
yHHIWA / QuitHauEL]T

11T 109D MAL
-HAd19() ;0109KHOILII € QIIX MMUKBYOL OIIDIK
‘mmgode 1L O[] ; ULMHOKOM i1 MK “BEBHOILII
EO4L9KIEE £ OLOBR TLOMEI AWOSOHOLIILIIL
-0l £ BOQLI®IINIEE QIT eXILTI OfII ‘IQIX B

"XMIWOMTE T90HO0 BH MWargodir

yHHeeK geod QDOID ymMgoH afMATodm
‘uwargodu EHHeeK gg0d

off uifoxifin HaureHdoldre UIMKeQ SINA o
‘g1 QO IITeM

-iyoery yu aidoindy digue sorHOMIE o
‘orrreALnd A90H £

KHHIWA 1 BHHRHE 9LMOOHIdAII OHUIIDOWED o

BTIVHORA/IHIh

i “eHVHIDEH MWeHINdSL niegfdatio e
‘BHHDHE
SUIN3 QO THRLIOKOIQ MIRTANIDUORINT o

urodudn
IOFIDK  €1IM9 Q0 VDBHEO 199LIAD WLELIIVE o
‘aunood naeido nregensicod o
BHHINA / QuoIHaLEL]]

‘Tmex1uoeInt 1 A€TeH MTOLIW [HRII
-or/oHqIeIeE UIRdAg0d0LoRe ‘Urtodudi 109
VDK MM 9o uledeHemieod BHHINA ‘(KHHod
-MIION X] 91Q0J0ID ‘dIfOLII dIINL) BHHBHE
nregkdronowsrodil WI 91ur0deol offl ‘OH
-Y1100Wed 9101ed1Qo XI IHhA "BMIUTI MLAQ
KOW MeHEO O AWOl ‘urort uiedAxipud
-BINI OHINTXQOOH OIOME € ‘AMBHEO OHeERME
OH OHOUWAE THHeTdes AWOAN [ eNLINNA]]

‘AT UTHXOM AdeeH
yelr 1 uuAdl eH X1 UIITOIIE0 ‘TI/OdedM ‘Ul
-odon ‘mHMIEN Ax0dOI “exAuor ‘UHMgodol
UQeQILAN “BHIIN THIMNE MWeTfou € AHNIAD
-OlII 19Ol geffud qUALUhd ILIoKOIg 1Tod£ e

nirewdodHr sHHOKgRIOTodI

B ngooee THIOW afgoroudoxmda oHlowedI
‘(nrewdodH1 kHHAKERLOTAAII T KHHREOIHIIIO
“xgododarr ‘vHHENYMAID SHODIE Xeradox
xuneld g qmrewdodH! BHHOMKIOXeHE 910IARh
-3II€20eE DK ‘LIOOHILEIIN MQOJOID) KHHINA
HauIeTHAWoX-oHyITewdodrr  seauasod
‘BIIMHORA / 9HOR £ (

‘qHegordogx
-ee xuHdeIneRedelr eL XUHYUTIDIOMHT £OIIE209H o
MIRIOINOTTEIA

XeW
-9LOUOOMD g dINETHeIdO XMHHUIIINOHTO qrod o
MLLedOIHIITO
BHHILIDUL)

arefdit xuw
-OV[RHE ‘dIIMHORINOHIO XI09D WIH € WOV[BH
-0 eradaxi 1903IeYOY MRoiAgoLoudodmg
‘«arpifrodu otHHedA>1 MInitosmadarr Sg»
svHredon mitery)) ;¥HHedAhdex grLNAY
-odir 1Lo0YME BHHOMALION «MWEIILLeSAHME»
MIBEAELH BHXXOW OJOY ‘ML Makgoroudox
-Md 0JO4Il KLU TME ‘drroxes uiremindio
uitoger] ‘uitoxee 1Held gqroifgoroudoxmg
‘arArodn orHHeaAon MLIIgOIeE QOfT] (g

69



Po3oin 1

Yueni 6cv0e0 c6irmy 00HOCMALiHO BUSHAIOMb HEUMOBIPHI MOXIUBOCMI GiomexHON0ei y Me-
OULUUHI, CINbCbK020CN00aPCOKOMY BUPOOHUY MBI, 30epesceHHi GiopisHOMAaHImms ma iHuux cge-
pax Oisinvrocmi. Ocobnusux ycnixie 00csena eeHemuuHa iHieHepis y 6UBUeHHI MONAUBOCEL
CIMB0PeHHS 0peaHi3mie i mamepianie 3 yHikanoHumu énacmusocmamu. la nonpu cmpimiuti
PO368UMOK i 3000yMKU 1020 HANPAMY biomexHonozii (HANPUKAO, 2eHHA mepanis, KIOHY8AH-
HA 0peaHi3mie) 3pocmae He /uuie KibKictb NPUXUTbHUKIB 2eHHOT iHJKeHepil, ane 1l npomue-
Hukie. Came 60HU BNEBHEH], W40 2eHEMUUHO MPAHCHOPMOBAHT Op2aHi3MU, 0co06nUE0 bakmepil,
CMAaHOoBAMYb 3a2po3y 0nA biocepu. TIpubiuHuKy HOBUX HANPAMIE 0i0MeXHON02i] nepeKOHaH,
W40 2eHeMUUHO-THICeHEPHI DOCTIIONEHHS MaA IX pe3ynbmamu Hebe3neuHi 071 M00UHU Ma THUUX
Mmewikanyie Hauiol nnanemu. OuiHimp yi MouKU 30py ma apeymeHmyiime 6/1acHy 0YMKY.

BukonaHH# nofi6HMX 3aBaHb He BUYEPIYETHCS 3HAXOMKEHHAM IIPAaBU/IbHOI BifilIOBi-
Zii, Bifl y4HIB OYiKY€ThCS OLIHUTY CUTYALIIIO i IPUITHATH pillleHHs PO BMOip criocoby nose-
IiHKM B JAHMX YMOBAX, i TUM CaMUM BUABUTY COLIia/IbHO aKTVBHY IO3MLI0 i B IIpoOLieci 1o-
LIYKY HOBOT'O 3HaHH, i IiJ] 4ac JI0ro 3aCTOCyBaHHA 3 METOK KOHTPOJIIO i KOPeKIii BIacHOI
IIOBENIHKN. Y4YHi TPEHYIOThCSA 3[iJICHIOBATY €KOHOMIiYHi PO3PaxyHKI.

BaxiBa 3 ICMXOIOri9HOI TOYKY 30pY OCOOMUBICTD 3aBJaHb Ha COLI0EKOIOTiYHe Opi-
€HTYBaHH: B TOMY, 1110 B IXHill yMOBIi 3afaHi curyariii, B sKuX BIacHMil BU6ip crioco6y mo-
BeJliHKM ITOTpebye He JIIlle ONOPY HA OCBOEHI 3HAHHS i BMiHHA, ajie it cpOpPMOBaHOI ro-
TOBHOCTI IIPOTUCTOSITI €MOLIIIHOMY BIUIMBY PiSHMX YMHHMKIB, 3TaTHUX «30MTYU 3 TYMKI»:
HaIIpUK/Iaf, pi3Hi IPYIOBi Ail i BYMHKMY, BIUIMB X044 J1 >KUTTEBOTO, 3a3BMYall IIOBCAKIEHHO-
ro (mo6yTOBOro) CTaB/IeHH: [0 00’ €EKTIB IIPUPOAY, ajle YaCTO HealeKTBATHOTO.

Y po6oTi BUnTENA 3 KOHCTPYIOBAHHA 3aBJaHb Y HATOfli CTAaHYTh MPUKJIAZN C/IiB-IIOMid-
HVIKIB 1 [Ii€CTIIB, SIKi CTOCYIOTBCS IEBHOTO KOMIIOHEHTA IIPeMeTHOI 06i0/I0ri9HOI KOMIIETEHT-

HOCTI, 11J0 HaBefieHo y Tabmui 1.6.2.
Tabnuuys 1.6.2.

OpieHTHpPH L1 KOHCTPYIOBaHHS 3aBIAHD

CrnoBa-mmOMiYHUKI HiecmoBa

Hianvuichuil koMnoHeHm KomnemeHmHocmi

SIK MOXXHa BUPILINTY IPOOIEMY ..., BUKOPUCTOBY- | PosmisHaifTe, ommiuite, MOpPiBHsAITE, IIO-

104N 3HaHHA 1Ipo ...? SICHITD, OXapaKTepU3YIiTe, HpPOAHAI3yNTe,
Sk ... moB’A3aHO 3 ...? Y YoMy pisHuus ...? YCTaHOBITh (3B’A30K, 3aJIKHICTb, BIUIVB),
Ha 9omy rpyHTyeTbCs TBEpIKEHHA. .. ? HPOBENITh (CIIOCTEpeXXeHHs], eKCIIEPVIMEHT),
SIKuit BUCHOBOK MOYKHa 3p0o6UTH? 3aCTOCYITE 3HAaHHA
3nannesuil KOMnoHeHm KoOMnemeHmHocmi

lo? Xto? Me? Kum? Komn? Ckinbkm? Has3BiTb, HaBeAiTh (3pa3Ku), BUAIMITH, ITOKa-
SIkMM TepMiHOM IO3HAYAIOTb..? KiTb, TIEPENiYiTh, PO3KaXKiTh, HABEMIITh ITPK-
Sxwit mpukiag Bigmosigae..? KIaziy, cGOPMYIIONTe O3HAYECHHS

SIka rojoBHa imesi?

LHinnicnuii komMnoneHm KomnemeHmuocmi

Bu sropHi 3...2 Yomy? OLiHITh, 3pO6ITH BMCHOBOK, 3aXVCTITb,
Ha yomy IrpyHTyeTbCs TBEPIKEHHH ... ? crpocTyitTe abo migTpuMaiiTe (TOUKy 30py),
SIK MOYKHA OLIIHUTY .. 3 TIO3UIII ...? TOBEJIiTh, BUC/IOBITh CY/PKEHHA
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CuryaniiiHi 3aBIaHHs, 11J0 HaBeIEHO HIDKYe, MOXKYTb Oy TV BUKOPYCTaHi BUNMTETIEM 5K 6e3-
HOCepeHbO y HaBYaHHi 6i0710T1i], TaK i c/ryryBaTyt 3paskamu IIpu po3poO/ieHHi B/IaCHNX 3aBJIaHb.

1. Jli3HariTecs, sIKi ITaxy BiABiAYIOTH AepeBa Ha moABip1 Bamoi mkomu. s nporo
YIIPOJOBX TVXKHSA YBa)KHO CIIOCTEpiraiire 3a IepHaTMMU PYy3sAMMU, 3aIUCYNTe CBOI CIIO-
CTEpeXXeHH:A. SIKIIO He 3MO)KeTe CaMOCTiIHO BM3HAYUTY Ha3BU CIIOCTEPEXYBAHMX IITa-
XiB, 3BEpHITbCS O JOPOC/IUX ab0 JOFATKOBUX JpKepern iHpopMalil (BU3HAUHNKIB IITaxiB
Ha IarnepoBMX i eIeKTPOHHMX HOCIAX TOILO). 3aIpPOIOHYIiTe IUIAH eKCIEPUMEHTY, 110
I03BOJINTD 3’ACYBATH, AKOMY KOPMY BifjjaloTh IlepeBary Li NTaxy (HACIHHIO COHALIHNKA,
HIIEHNII 4y Ipoca, XI0HNM KpUXTaM 41 YoMYch iHmomy). IIpoBeniTh 1ie HoCmifiKeHHs
i 3anmuriTe oTpuMaHi pesynpraTii. O6roBoOpiTh BUKOHAHHS I[bOTO 3aBJJAHHS B K/Iaci Ta OIi-
KYJTech ITaXaMU 11 HaJjasi.

2. Y4Hi oTpuMany 3aBJaHHA: BUSHAYUTY JOBXVHY KOJIOCKIB IIIeHNIH. AKuit MeTop fo-
CTTiJKEHHS IPUPOAY HeoOXiJHO BUKOPUCTATH IIKO/sIpaM? SIKe 06mafHaHHs TV IM HOpafyII?

3. Hlectuxnacuuky Mapiiika it IleTpyk Bu3HauamM KiTbKiCTb KpaIllouoK y COHeuka. Komm
BYNTE/Ib 3aIIMTAB Y4HIB, IKUII METOJ, BMBYEHH:A IIPUPOAM BOHU IIPY LIbOMY BMKOPMCTAN,
Mapiiika BiflI0oBi/a, O CIIOCTEPEXKEHH, a [leTpuk HasBaB BUMipIOBaHHA. fIK TU BBaXKa€lL:
XTO 3 Y4HiB IIpaBuii? JJoBeny CBOIO AYMKY.

4. llIkonsapi oTpyMay 3aBaHH:: BCTAHOBUTH, SIK Ha PICT KaIlyCTy BIUIMBAIOTh o6puBa. [lo-
MIOMOXKM ILKO/IIpaM: Ha3BM METO, IKMM IM BapTO CKOPMCTATHCD, i CK/Ia[iyl IUIaH JIOTO BTiIEHHS.

5. Y cepmHi BuCOX/Ia BOLOVIMA, B AKiil MEeLIKaay OFHOKIITMHHI TBapuHu. Ilicna pouwis
BOJIa HAITOBHIJIA BOZIOVIMY i B Hill 3HOBY 3 IBWIVCb OFHOK/IITUHHI. [losicHM onucaHe siBuiIe.

6. IInst miKyBaHHs 3aXBOPIOBaHb, BUK/IMKAHIX XBOPOOOTBOPHMMM O6aKTepisiMu, BUKO-
PUCTOBYIOTb aHTHOaKTepianbHi mpemapaTyt a0 aHTUOIOTUKY. AJie BXXMBAHHS LMX JTKap-
CbKMX 3aCO0iB HeraTMBHO BIUIMBA€ Ha QYHKIi OpraHiB TpaBHOI cucTeMu. SHAN/ITh HOSIC-
HEHHsI, YOMY IIpY BXXVIBaHHI aHTMOIOTMKIB BMHMKAIOTh PO3JIafiyi TPAaBJIeHHs i sAKi 3axopu
JIOTIOMOXKY Tb OOPOTICS 3 L€ TPOOIEMOIO.

7. SIk meHbOK BiJ CHIMJIAHOTO fiepeBa MOXKe JOIIOMOITH 30Pi€EHTYBATVCA TOMY, XTO 3a-
6rmykaB y mici?

8. IIpounTaii TeKCT i mpuymaii jioro HasBy. [laii BifIoBigb Ha 3alIMTaHHS ITiC/IA TEKCTY.

Ha nonepueromy 3pizi cmosbypa Oepesa nomimui Kona, ki Maromo ceimuy i memuy ua-
cmunu. Lle max 36ani piuni kinvys. Ix ymeopenns 8id6ysacmocs y neemy nopy poxy 3as0sxu
disnvHocmi kamoiro.

3a HOPMATLHUX YMO6 KOHHO20 IiMa yMeopHEMbCs 10 00HOMY PiYHOMY Kinbi410. 3a 106-
UWLUHOIO PIMHUX Kinleyb MOMCHA Oi3HAMUCH, 8 AKUX YMOBAX POCIIO 0epPeBo 8 Pi3Hi POKU HUm-
ms. IlIupoki piuni Kinoys céiouamv npo cNPpUAMAUBI yMo8U, 3a AKUX 0epeso OMPUMYBAo
00CcMamHvo 607102, NOIUBHUX PEHOBUH, CBItNTIA, He NOMepnao 6i0 cunvHux eimpie. Bysvki
PiuHi KibUs MAE POCIUHA, AKA OMPUMYBANA MATIO 607102U A0 NONUBHUX PeHOBUH, POC/A
8 00CUMb 3aMiHEHOMY MiCU.

3ammranH4 1. [IJo Mo)XHa BU3HAYNTH, PO3I/IAAAI0YM IIONIepeIHMIt 3pi3 fepeBa?

3amuTaHHA 2. Bif 4oro 3aseXxmuTb MMUpUHA PiYHOTO KinbIiA?

3anuranss 3. Ha neHbKy Bif ciimisiHOI cOCHY OY/I0 ITOMideHO, 110 piuHi KisbLis sBIs-
I0Tb COOOI0 He Ki/blid, a OBaJIbHi Qirypu, BUTATHYTI B ofuH 6ik. e pocra 1151 cocHa: y jici
MIOMIX JiepeB, Ha BifKpuTilt MicliMHi uu Ha y3iicci?
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9.V maBHMHY iCHYBa/IO KpacuBe BOPOXKiHHA: Ha IIOYATKY I'PY/IHA HiBYaTa BiflTaMyBaIn
rizouky BuiIHI i craBwm ii y Bogy B cebe Broma. SIkiuio Ha PisgBo Ha rimouri 3’aB/summch
KBIiTH y AIKOICb IiBYVMHY, TO Lie TAYMAa4du/Iy, 110 BOHA HEBJIOB31 BUIIJE 3aMiX.

Hapaiite nosicHeHHsI 6i0/10TiYHOMY SIBMINY, IO OIIVICAHO Y BOPOXKiHHI, BMKOPUCTOBY-
104 3HaHHA 1po 6ynoBy i PpyHKIT cTebma, picT i pO3BUTOK POCINH, iX IPUCTOCYBAHHS [0
YMOB CEpefJOBUIIIA.

IlpumiTKa. Y 3aBgaHHi 9 1/1d BUKOHAHHA 3aBaHHA YYHAM JAIOTbCA OPiEHTUPU HEBM-
najgkoBo. CrpaBa B TOMY, LIJ0 BM3HA4€HMX HaBYa/IbHOIO IIPOIPaMO0 3HAHb He I0CTaTHHO
JUIsI BUIEPITHOTO HOSICHEHHs CYTHOCTI 3Ta/JaHOTO Y 3aBIaHHi 610/10riqHOro sABUIIA. AJle y4Hi
CIIPOMO>KHI Ha/laT¥ 4acTUHY IOACHEHHA B MEXAaX TOrO MaTepiaily, AKuii BOHM BVBYa/IMN.
Came Ha 11i 3HaHHA BKa3yIOTb HaBeJleHi OPieHTUPH.

10. Ykpaina — opuH i3 CBIiTOBMX /IifiepiB 3 BUPOIIYBaHHA BUIIEHb. YKPalHChKi cafo-
BOIM BUPOILYIOTb YPOXKallHi COPTM BUIIEHD, Ii/KUBIOKTD IX i 3aXMINAIOTH BiJj KOMax-
HIKiTHMKiB. AJle BiTpsiHA i joI[0Ba ITOrofia y>Ke HeIIOKOITh TOCIIOfapiB KBiTY4MX BUIIIHEBUX
capiiB. [TosacHu yomy.

Ha BigminHy Bif cuTyaniiiHux KoMIleTeHTHiCTHO-opieHTOBaHi 3aBanusa (KO3) ctBopro-
I0Tb [I/Is1 YYHIB MOXK/IMBICTD ITPOJIEMOHCTPYBATI BMiHHS ITpalfoBaTy 3 iHdopMali€ro 3 pi3-
HIIX JpKepes1, 00upaTy Croci6 YHaOUHEeHHs JaHuX, pOOUTY BUCHOBKM HA OCHOBI CTBOpEHMX
i omparpoBaHMX Mofeseil — TOOTO AeMOHCTPYBATY He KOHKPeTHI AMCKPeTHI 3HaHHS, a 3a-
ra/IbHOHABYa/IbHi BMiHHA, OIIAHYBAHHA YHiBE€PCA/IbHMX HaBYa/IbHYUX JIiil.

JIK 1 cuTyaTuBHI, KOMIIETEHTHICTHO-OPi€EHTOBAHI 3aBJAHHA YaCTO AIEOITh 0 BaXK-
JIMBUX IJIs1 Y4HIB IIpo6eM Ta noTpeod, ajie 4acTo Ije MoXKe OyTV IIPUXOBAHUM, He BIOKPeM-
7ieHuM y crenjianibHi pedeHHA. Takox KO3 MaroTh po3ropHyTMit CTUMYII, HaBiTb 3HAUYHO
LIMPIINI IOPIBHAHO 3 CUTYaLiIHMMMY 3aBJAHHAM: B IbOMY CTUMYIJIi MiCTUTbCS MaibKe BCS
HeoOXiHa [/1s1 BUKOHAHHS TeopeTnyHa iHdopMallis, HofieKyay HaBiTh HA/IMIIKOBA — Y4HI
MaIOTb caMi BMOKpeMuTy GakTH Ta [aHi, HeOOXi/jHI /I pO3B’sA3aHHA 3aJad Ta BifNOBiAi
Ha 3allMTAaHHA: BMiHHS IPALIOBaTy B TaKMX «3aLIYMJICHMX» YMOBA € OJHI€I0 3 BaXK/INBUX
HaBMYOK KOMIIETEHTHOI JIIOAMHN. 3a3BM4Yall CTUMY/I MICTUTDb OfHY a00 JieKi/ibka Mogierneit,
1110 /{O3BOJIAIOTH IIPECTABUTY JaHi, HeoOXifHi Iy po60TH: epeBakHO e rpadiuHi, Mare-
MaT4Hi Ta Bep6anbHi Moperni. 3a peaizaliil 3aBJaHH:A B e/IeKTPOHHIN GOPMi CTUMYIT MOXKe
MicTUTH CKIafHi iMiTaniiiHi Mofie, aHali3 AKMX JO3BOINUTD YYHIM 300y TI HeoOXinHi A1
BifiOBifi Ha 3anMTaHHA QAKTIH.

TakuMm ynaOM, KO3 CK1ajaloThCs 3 TAKMX €7IEMEHTIB:

o MotTuBanitHuit BCTYI (SIBHMI 4 IPUXOBAHMIA);

+ Posropuyra ocHoBa 3 iHpopMali€ero, HaBeeHO y pisHKX popmax;

o JlexinpKa 3aBHaHb Ha BMiHHSA OIIPAl[bOBYBAaTy HaBeleHy iHdopMarito (B T.4. 3aBJaHHA
Ha nepeTBOpeHHs iHdopMalil 3 ogHiel popmu Ha iHINy: O6yHOBa rpadiky, YNTAaHHA
TaO/IMYHNX JAHMX TOILO);

« 3aBpaHHA Ha TIIyMadeHHs iHopMalii Ta OLiHKY mKepen (KpUTHYHE MUC/IEHH).
BupineHHI0O KOMIIETEHTHICTHO-OPIEHTOBAHMX 3aBIAHb B CAMOCTIIHUII €7IEMEHT METO-

JIMYHOTO anapary HaB4aHH:A 6iosorii cripusio nomvpeHHs B YkpaiHi 3506y TKiB amepuKaH-
cbKol TecTosIOTil, IpOBiTHMKOM siKMX OyB (i €) 3HaHMIT paxiBerrp 3 TecTosnoril Mapk 3emaH.
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CaMme BHACTIOK JIOTO IIPOCBITHULIBKIN AiANMBHOCTI yBiioB B 06ir npuitHsatnit y CIIA no-
Zi TecTiB Ha TecTV JOCATHEHDb (achievement-tecTn), siKi IepeBipsOTh HASBHICTD B YYHIB
3HaHb PO IIeBHi QakTy, Ta TecT MOXKnmBocTei (ability-Tectu), siki nepeBipswTh cHop-
MOBAHICTb 3arajJibHOHaBYa/IbHKX BMiHb. Ha moyarky 2000-x y CIIIA e 6yB mopin BuiwiB,
AKi IpuiiMany abiTypieHTiB 3a pisHMMM TUIIAMU TeCTiB: Ha 3axiz Big Miccicini nepeBaxann
achievement-Tecty, Ha cxig — ability-Tectu. 3apa3 maiike BCIOAV BUKOPUCTOBYIOTbCS TECTHI
ZIPYTOTrO TUITy Ha OCHOBi iHTEPaKTMBHIX KOMIT IOTEPHIX MOJe/Ieil Ta IX JOCIPKeHH .
IosicHMMO PisSHULIO HA IIPUK/IAJIAX:
1. ®oTocHHTe3 i KITITMHHI OpraHenn
[TosHauTe opraHeny, sika 3/iJICHIOE (POTOCHHTES.
A. Xnopormnact
b. Mitoxonppis
B. KniTuHHMI LeHTp
I. Bakyona
2. CBiuKH pi3HUX KOMIIaHi
Kommanisa «MepexTnyBa cBidKa» CTBEPIDKYE, 110 iX CBIUKM B CEpeHbOMY TOPATb JJOB-
1Ie, HDK CBiuKM, 3po6yeHi komnaHier «bmickyyda cBiuka». Tectepu i ClIOXXMBYMX HOBVMH
cramun 15 cBi9OK KoMIaHii «MepexTimBa cBidka» i 15 ¢Bi4OK KoMmaHil «bmickyda cBiu-
Ka», i 3ammcanm KiZbKicTb XBIWINH, AKi TOpi/la KO>KHa cBiuKa. Y HaBefeHOMY rpadiky moka-
3aHO Yac TOPiHHSA KOXKHOI CBiYKM, 50% -Buii /jiarias3oH (4ac ropiHHs ITOTIOBMHM Bif 3arabHOI
KiZIbKOCTI CBi4OK 3 cepeHiMM MOKa3HMKaMI — AKILO BUKIIOYNTY 25% TUX, 110 TOPATH Hail-
MeHIlIe, 1 25% THX, 11J0 TOpATH Haiifosle) i Memiana (Marr. 1.6.1.).

«BbIHCKYYa CBiYKaA» «NMepexTIHBa CBiUKa»
Tiarrazon 25-75% 3a uacoM ropiHma (X8.) Jiartazorr 25-75% 3a wacom ropinma (x8.)
[ |

[ ]
T XX XY [ )
[ ] 0000000 e @ ® 00000O0PCF OO0 o
4% 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68
1 Memiama: 58 1 Memiama: 60
Hac ropires (x8.) Yac ropirsa (x8.)

Marn. 1.6.1. ITopiBHAHHA CBiYOK IBOX BUPOOHUKIB

Yu nigTBepIKyeThCs pe3yIbraTaMyl BUIIPOOyBaHb TBEPIKEHH:A KoMmaHii « MepexTm-

Ba CBiYKa» IIPO Te, 110 IXHi CBIYKY TOPATH [AOBILIE?
A. Tax b. Hi

SIx 6aummo, nepiue 3aBJaHHA — TUIIOBE JJIA IOMIMPEHNX Y HAC TECTiB, 32 HaBEJEHO
BHIIIe JMXOTOMIi€I0 — Iie 3aBJAHHA TeCTY JOCATHEHb. [Ipyre 3aBIaHHA — K/IACUYHUII NIpU-
KJIafi TecTiB MOXK/MBOCTe, ability-TecTiB: HaBpsiy 41 XTOCH 3 Y4YHIB ITepeiiMaBCsl MUTAHHAM
HpaBauBOCTi iHdopMallil, IKY HaBOAATH Y peK/IaMi BUpOOHMKY CBiUOK. BTiM, BOHO 103BO/IsIE
nepeBipuTH, uu cOpMOBaHi B yIHIB BMiHHS IIPAIIOBaTy 3 iHpOpMaIli€lo, SHAXOAUTI He0O-
XifHi gaHi Ta poOuTK MeBHi BUCHOBKYU. MoTHBalliliHa YacTVHA B IIbOMY 3aBIaHHI HesBHA,
ajie MPUCYTH:: TeCTEPU PeKIaMU, SKi OIPUIIOSHIOITh CBOI Pe3y/IbTaTy JOCi/KEHD Y Mic-
IIeBMX HOBMHAX — Iie Ti cami HeOai[y>Ki IpefCTaBHUKY IPOMAJCbKOCTI, 0 SIKMX B ifeasti
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Mae HaJIe)XaTy O1/IbLIICTD HAaCeTIeHHS; 1ie 3aK/IMK /10 CAMMX YYHIB Oy TH TaKOXX YBOKHUMM Ta
Heb6aiimy>xumu. Ha 0CHOBI 11bOT0 CTMMYTY MOKHA COPMYITIOBATH Ilie AeKi/IbKa 3aliTaHb,
sAKi 11je 6i1blIIe HaBepHY/IN 6 Y4YHI 1O 3aCTOCYBaHHS METOMIIiB HAYKOBOTO JOCTII>KEHHS Y 110-
BCSIKIEHHOMY JKUTTI Ta JO3BOMIN O IPOJIEMOHCTPYBATH B/IACHI II{HHOCTI Ta CTaB/IEHHS
Ha OCHOBI 3p0o0/IeHNX 3 HOCIi/KeHb BUCHOBKiB. Hampukiaz, Mo>kHa 3pOO6UTY BUCHOBOK,
B AKiJl 3 KOMIIaHill Kpallle II0CTaBIeHNI1 KOHTPO/Ib AKOCTI MPOJYKIil.

Jlpyre 3aBmaHHA B3ATe 3 KIacudikanii TUIIB TeCTOBMX 3aBIaHb YHIBEPCUTETY IITATY
Operon, CIIA [3], guB. man. 1.6.2.

IIpoBigHMKOM ifie}i KOMIIETEHTHICTHO-OPiEHTOBAHOIO TECTYBaHHA y 3aCTOCYBaHHI IO
HOPIiBHSA/IBHMX MDKHAPOIZHUX HOCimKeHb € TecTyBaHHA PISA (Programme for International
Student Assessment: Monitoring Knowledge and Skills in the New Millenium — ITporpama
MDKHApPOJJHOTO OLIiHIOBAaHHS Y4HIB: MOHITOPVHT 3HaHb i yMiHb B HOBOMY TUCS4OiTTi). [TopiB-
HSUIBHI JOCTIIDKEHHA IPOBOAATHCA 3 1997 p. OpraHisaliieo eKOHOMIYHOTO CIIiBPOOITHUIITBA
ta po3BuTKy (OECP). ITporpama 3piifHIOEThCSI KOHCOPLITYMOM, SIKMI CK/IA[JAETHCS 3 TPOBITHIX
MDKHapOJHMX HayKOBMX OpraHisaiii 3a ydacti HarjioHanpHux neHTpiB i OECP. Kepye po6o-
TOI0 KOHCOpLiyMy ABcTparniricbka Paga mocmipnukis B ranysi ocsitu (The Australian Council
for Educational Research, ACER). [To Koncopuuymy Bxopsats Takoxx Higeprmanncpkumit Hargio-
Ha/IbHMI IHCTUTYT BuMiproBanb B ranysi ocsitu (Netherlands National Institute for Educational
Measurement, CITO); Cry>x6a negaroriusoro tectyBanus CIIIA (Educational Testing Service,
ETS); Sinoncpkuit Hanionanpamit iHCTUTYT fOCTimpKeHb B ramysi ocsitu (National Institute for
Educational Research, NIER); amepukancbka opranisaris WESTAT, sika BUKOHY€E pi3HOMaHIT-
Hi JOC/TimKeHH: 3i 300py Ta ONpaIloBaHHA CTATUCTNYHOI iHdopMmaril, Ta iHui.

¥ 2015 poui BuMiproBanacs came IpMpOSHIYO-HAYKOBa IPAMOTHICTb, IO IKOI Ha/IeXXaTh
i sHaHHA 3 6iosoril (3a MbKHapopHOI HOMeHK/Iaryporo e Life Science Ta wactkoBo Earth
Science — mutaHHA ekonorii). 2018-ro poky YKkpaiHCbKuMil IIeHTp OLIHIOBaHHSA AKOCTi OCBi-
TI MiATOTYBaB MociOHMK «PISA: mpuponHuY0-HayKoBa IPaMOTHICTb» [1], B AKOMY Ha Ha04-
HUX NIPUK/IAJax 3 3aBJjaHb MMHYIUX POKiB II0Ka3aHo, AK mpauwoioTb KO3 B pamkax 115010
IOCIIi/PKEHHS, 1[0 1 B AAKMII CIIOCiO BUMIPIOIOTb.

raead

| \._MPaMOTHICTb

Maremarnyxa
rpamoTHICTb

33%

HayKoBa

4% rPamMoTHICTL 4%

38'A3aHHA Npobnem
y cnisnpaui

Man. 1.6.3. CTpyKkTypa IpipOogFHIIO-HAyKOBOI IPaMOTHOCTI y 2015 p.
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Bapto 3a3HaunTy, mo tectyBaHHA PISA He opieHTOBaHe TinbKy Ha 15-piuHMX HIKOMAPIB,
sIKi 00pasy came HayKOBe MailOyTHE, Iie OCTiIYKEeHHs 3ara/IbHOI TOTOBHOCTI 3aCTOCTOCOBIBa-
TV METOIY IPUPOJHNYNX HAYK Y TOBCAKIEHHOMY >KUTTI. SIk HammcaHo B JOKyMeHTi EBporieii-
CbKOI KOMICii, «1ie He 03Ha4ae, 10 KOKHA 0c00a Ma€e IepeTBOPUTICA Ha HAYKOBOTO €KCIIepTa,
ajie BOHAa MaTyMe MOX/IMBICTb BUKOHYBATH IIPOCBiTHULIBKY POJIb 33 YXBa/IIOBAHHA PillleHb,
110 BIUIMBAKOTh HA CEPENOBMUILE JIIONEN, i B MIMPOKOMY CEHCI PO3YMiTM COLiia/ibHi HaCTigKu
IUCKYCilt MK ekcriepTamMi». CydacHe MOBCAKJIEHHE XKUTTA 3 JI0T0 HACMYEHICTIO TeXHIYHUMU
3aco0ami, pisHOMaHITHUMM peYOBMHAMM 1 BIUIMBaMy, O6yib-sika mpodeciiiHa JisyIbHICTD 1m0-
TpeOYIOTh HaYKOBMX 3HAHb i JOBOJII IIMPOKOI 00i3HAHOCTI B TEXHOJOTIAX, 1110 6a3yI0ThCs Ha
IPUPOSHNYIMX HayKax. ToMy FOTOBHICTD 0 >KUTTs Cy4aCHMX LIKOJIAPIB Ma€ BK/IIOYATH PO3Y-
MIHHS IIMX TaJTy3eil He3a/IeXXHo Bifi podeciiiHoi opieHTalil un npoginbHOro BUOOpY.

B YxpaiHi, fxa npuepgHanacs 1o MbKHapopgHoro pocrimkenHa PISA e y 2018 pori,
B IIVPOKOMY OOir'y ITOKMU 1110 € JIMIIe TOOAMHOKI po3poOky 3aBaaHb. Cepef HUX MOXKHA Ha3-
BaTy JedAKi 3aBjaHH:A YYHIBCHKOTO Ta BUNTENbCKOTO KOHKYPCiB «lemianTyc»/ « COHALIHUKY.

HaBememo mpukiaj aBTOPCHKOTO ITOBHO(MYHKIIIOHA/JBHOTO — KOMIIETEHTHICTHO-
OPiEHTOBAHOTO 3aBJJaHHA.

CurHanizanisa MapTHIIOK

Maptuiku Kembena (Cercopithecus campbelli) MerikaroTp B icax 3axigHoi Appukn He-
BETIMYKMMM IPYIIaMI 3 OHOTO IOPOC/IOTO CaMIis, IeKI/IbKOX caMIUIlb Ta auTiHYaT. Camii 3a-
XUIIAIOTb TEPUTOPIIO CBOEI Ipyi Biff iHIMX rpym. OCHOBHMMM BOpOTaMy MaBII € IeOHapiy Ta
op/-rapiii, muMIanse ta mopu. Maptumky Kemmnbena ginars TepuTopio 3 MapTUIIKaMI-
fiaHamM, Ui KPUKM TPUBOTY CIIYTYIOTB IM [JOZATKOBOIO IIePeCTOPOrOI0 PO HeOesIIeKy.

HocmimkenHs koMmyHikaril y MaBn Kemmn6ernia mpoBogniocs B IpUpPOSHUX YMOBAX: pe-
€CTPYBAJIOCS, SKi 3BYKYM BUJJAIOTH CaMIli B Pi3HMX CUTYallisX, K peaJbHMX (3ITKHEHH: 3i
CIIPaBXXHIMM XVDKaKaMM, 3 IHIIMMM TPyTIaMy MapTUILOK, IPUPOAHI Hebe3MeKy Ha KIITa/IT
HaJiHHSA CTApMX JiepeB), TaK i IITYYHO CTBOPEHNX: JeMOHCTpallis Yydes TeonapiB i opiis,
IIpOrpaBaHHs 3aIlMCiB rONOCIB XVDKAKIB.

TocmimKeHHs OKasamy, Mo y caMIjiB € mricTb ocHoBHUX curHaniB: Kpak (K), Kpak-y
(K+), Xox (H), Xok-y (H+), Bak-y (W+) i Bym (B). Ha mas. 1.6.4. HaBefieHO TabnuIto, B Kl
[I0Ka3aHO, B AKUX CUTYalLifX CaMIli BUJaBajIu KNI 3BYK.

1. SIxwii 3 3BYKIB, 11J0 BUJAIOTbCS CaMIIMY, MOXKHA TPAKTYBaTy SIK II03HaYeHHs N0ba-
4eHOro JIeoIapya:

A. Kpaxk (K)
B. Xok (H)
B. Xok-y (H+)
I. Bak-y (W+)
BigmoBign: A
2. fxui 3 3ByKiB crioBiiae HE nmpo ximkaka:
A. Bym (B)
B. Kpaxk (K)
B. Xok (H)
I. Bak-y (W+)
BigmoBigs: A
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7 - = - - e - - - 3 2 5
8 - - - - - - - - - 3 2 5
9 - - - - - - - 1 10 3 4 28

Mar. 1.6.4. 3BykoBa KomyHiKanisa MaBn Kemmn6erna B 3a/me>kHOCTI Bif cutyanii

3. Bueni BCTaHOBWIINY, 11O CaMellb, KO/ KPUYNUTh OVIH 3 KPUKIiB, IPUIIMAE 1103y IOTPO-
3u. o 1e 3a curnam?
A.BK+
B.B K+ H+
B. KK+
LKHH+ W+
Bignosins: b
4. BueHi BcTaHOBWIN, IO Pi3Hi IOETHAHHA 3BYKiB BUK/IMKAIOTh Y MapTuIIOK Kembemna
PpisHWMII CTyIIiHb HacTOpory. Po3rannyiiTe HaBefieHi HYDKYe IOENHAHHA 3BYKiB Y IIOPAJKY Bif
TAKOT0, 1110 BUK/IMKAE HaitOiIp1y TpuBory (1), 1o TaKoro, {0 HaliMeHIIle TPUBOXUTB (4):
A.B
b.K
B. K+
I KK+
Bigmosigs: 1 — b,2 —1,3 —B,4 — A.

SIx 6aurMo, B OCHOBI 3aBJJaHH: BUKOPUCTAHO IpadpiyHy MOJIe/Ib, KA IPECTABIAE Pe3yib-
TaTy PeabHOTO NOCTipKeHH [2]. Baarasi nait6inbim Brani KO3 nobynosani HaBKoIO peasb-
HJIX HAyKOBIX €KCIIEPUMEHTIB, Pe3y/IbTaTy AKMX IIPeCTaB/IeHi B Tl 4u iHIITii Hao4Hii PpopMi.
e mosBorsA€ mifTpyMaTH Ha BICOKOMY PiBHi HaYKOBICTb 3aBJJAHHA, i BiITBOPUTH JIOTIKYy Ha-
YKOBOTO JIOC/I/DKEHH: BK/IIOYHO 3 aHA/II30M pe3y/IbTaTiB JOCTIPKEHHA Ta IX 0OrOBOPEHHSAM.

Ha BigMiHy BiJ CUTYaTMBHMX KOMIIETEHTHICTHO-OPi€HTOBAaHI 3aBJJaHHA € JOBOJIi CK/Iajl-
HMMY Y HaIlVICAHHI, HOTPeOyIOTh 6arato 4yacy Ha BUKOHAHH:A YYHAMY (depe3 BEIVKWIL CTH-
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MYJL, SIKUI1 IOTPiOHO He TiNMbKM IIPOYMTATH, ajle ¥ IPOaHali3yBaTy HaBeleHy MOZE/Ib i 3po-
OMTY IIeBHi BMCHOBK, SIKi JO3BOJIATD BiAIOBICTY Ha 3aIIMTaHH ), TOX IIOBCAK/EHHE YPOUHEe
3aCTOCYBaHHS TaKUX 3aBJAHDb € HEJOPEYHNM. [X BAPTO BUKOPUCTOBYBATHU IS PYOIKHOTO
KOHTPOJIIO, SIK CaMOCTiitHy ¢popMy poOOTH Ha YpOKax 3aCTOCYBaHHs 3HaHb ab0 HaBiTh SIK
CaMOCTiliHy poOOTy HAIIpMKiHIII HAaBYaJIBHOTO POKY. BTim, okpeMmi enemMeHTV y BUIIAAL
ability-TecTiB 3acTocoByBaTV MOXKHA i HaBiTh HOTPiOHO. BapTo po3pob/ATK Ta BKIIOYATH
TaKi 3aBJJaHHA B IOTOYHI KYPCHL.

HaBenemMo mpyKkiIaji TaKOro TEMAaTUYHOTO 3aBJAHHA, fIKe LIIIKOM MOXKe OyTU BUKO-
pucTaHe Ha ypolii 3 Temu «BupinbpHa crcTeMa» (HaBeleHy 3HOCKY IIpy peasisaliii 3aBgaHHs
B IPyKOBaHOMY BUIVLA/Ii TAKO>K BapTO BK/IIOYATV B OCHOBY 3aBIaHHA y BUILAJ IIPUMITKY).

KpoBomnocrayannsa HUPOK (MHOXXVHHWUI BUOIp)

PospuBiTbca pmiarpamy, Ha fKill IIOKa3aHO XBU-
MHHMIT 06’eM KpoBi® Yepe3 HUpKy Ta ceple. BinzHa-
4yTe TBEPIPKEHHS, AKi NPOLTIOCTPOBaHi IpefcTasie-
HOI fiiarpamoto (man. 1.6.5.).

A. Maca HUPOK CTaHOBUTb 6mmspko 0,4% Bif
MacH Tilla HOpMaJIbHOI 3H0POBOI IIOIVHMA.

b. Hupxku opepxyooTb 20% XBUWIMHHOTO 06’€My
KPOBI.

B. Hopma H1pKOBOro KpOBOTOKY 4-5 M1 / XB Ha
1 r TKaHMHY, Lie HABMINMII ITOKa3HMK KPOBOTOKY
B OpraHax.

I. Bepboro 4epe3 o6uaBi HupKku npoxoputs 1200
MJI KPOBi B XBIJIVIHY, TOOTO 32 5 XB IIPOXOUTD BeCh
HasIBHMII B KPOBOTOLi 00’€M KPOBI.

. 3 uporo 06’eMy KpoBi B HMPKOBUX TIIBLIAX  Man. 1.6.5. XBumuHHMI 06’eM KpOBi
(bianpyeTbc;I 125 mn masmu. 114 pigyHa Ha3MBa€EThb- B HUPKaX i cepii.
cs1 KTy604KoBMit pinbTpar abo mepBUHHA Ceva.

E. Maca HupoK i cepiis mopuHy npubIn3HO of-

HAKOBI, ITPOTe CepLieBMII M 513 OTPUMYE /NLIe O/IM3bKO 5% XBWIMHHOTO 06’ €My KpPOBi.

BigmnoBins: ABI'E

XBHIHHHHH 00’ €M KDOBi

B upomy 3aBiaHHi 11ikaBo0 € HeOOXiHICTb 06paTy He BCi IpaBIIbHI TBeppKeHHsI (60 BOHM
BCi IpaBM/IbHI 3 HAYKOBOI TOUKY 30DY), 4 6Ci teepoxeHHsI, AKi npoinocmposaui diazpamoro.

Hocsig BpoBampkenns KO3 B crapuriit mkomi (y popMi BMOKpeMIEHNX CaMOCTINIHUX
po6iT) K03BOIsIE 3pOOUTH IIEBHI BUCHOBKY CTOCOBHO YCIIIITHOCT] Y4HIB Y BUKOHAHHI TaKux
3aBflaHb. B rpymi cepefHixX i CMIBHMX YYHIB HeMae 4iTKOI IPsMOi 3a/IeXKHOCTI MK 6anom
3a mpexMeToM (3 6iosorii), ctyneHem akTuBHOCTI miprorosku fo 3HO Ta pesynbratamu,
8)  XBwMHHMIT 00’€M KPOBi — BE/IMYNHA, 1110 XapaKTepu3ye KiIbKIiCTh KPOBI, IKY ceplie BilpaBisie B KPOBO-
HOCHY CHCTeMY NPOTATOM XBUIMHM. BiH BUMIPIOETBCA B JITPax 3a XBIINHY i JOPIBHIOE IIPUOIN3HO 4-6 JIiTPiB
B CTaHi CIIOKOIO pn I‘OpI/ISOHTaHbHOMY IIOJIOJKEHHI Tina. TaKI/IM YMHOM, CEPLIE 3NaTHE 3a XBI/UII/[HY IepexKadaTn
IIPAaKTNIHO BCIO KpPOB, 1O MICTUTBHCS B CYI[I/[HaX Tina. BapTo BiﬂSHa‘-H/ITI/I, aife] XBUJIMHHUI O6’€M KpOBi CHy)KI/ITb

XapaKTepUCTUKOIO q)yHKuiOHyBaHHH AK BCI€I CepLEBO-CYJMHHOI CUCTEMM, TaK i OKPEMIX OPIaHiB, i IpefCcTaBIIsIe
06’eM KpOBI, 110 IIPOXOJUTH 38 XBIIMHY Yepes Oy/ab-sAKWil BIpTya/lIbHUIT PO3TUH B CUCTEMi KPOBOOOIry.
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HabpaHMMM Ha KOMIIETETHTHICTHO-OpieHTOBaHOMY TecTyBaHHi. [Togekynn HaiiBuii 6ann
npu po6oti 3 KO3 Habuparots y4Hi, B AKMX CepelHi pe3y/IbTaTyl YCIILIHOCTI: BOHM IIPOCTO
00MparoTh HAVOLIBII BTy CTPATeTi0 BUKOHAHHS I[VIX 3aBJaHb i 3aBA4yI0UY [IbOMY HOCS-
rafTh ycmixy. BriM, y4Hi, AKi B cTapuIill IIKOJIi CAMOCTIIHO 3pO3yMi/IM LiHHICTb HABYaHHA
Ta, SIK TO K&Ky Th, «B3S/IUCA 32 PO3yM», JOK/IA[AI0Th 6araTo 3yCuib 10 3000y TTA OCBiTH, K
Pas IeMOHCTPYIOTb HAVKpallli pe3y/IbTaTH i € JTifiepaMy 3a KiIbKicTio HabpaHux 6aJiiB.

JlitepaTtypa go po3giny 1.5.
1. PISA: npupopnuyo-HaykoBa rpamoTHicTs / yknap. T.C. Bakynenxo, C.B. Jlomakosud, B. M. Te-
pemtenxo, C. A. Hosikosa; nepexi. K. €. lllymosa.— Kuis, 2018. 119 c.

2. Ouattaraa K., Lemassona A., Zuberbuhler K. Campbell’s monkeys concatenate vocalizations into
context-specific call sequences. Published online before print December 9, 2009, doi: 10.1073/
pnas.0908118106 PNAS December 22, 2009 vol. 106 no. 5122026-22031. URL: http://www.pnas.
org/content/106/51/22026.full.

3. Scalise K. Computer-Based Assessment: «Intermediate Constraint» Questions and Tasks for
Technology Platforms. Published online June 2009, URL: http://pages.uoregon.edu/kscalise/
taxonomy/taxonomy.html.

1.7. KommeTeHTHiCHMIT MOTeHI[iaN cCyYacHNX 3ac06iB HaBYaHHA Giomorii

MopepHisauis i mporpec HalliOHaJIbHOI OCBITI He MOYKHA YABUTY O3 IIO€HAHHA Iiepe-
BipeHuX 3aco0iB HaBUaHHS i3 JOCATHEHHAMY CY4aCHOTO CBITYy. JIuile KOMIUIEKCHUIT TifXif
[ACTh 3MOT'Y HiIBULLUTHU AKICTb OCBITH, BiIKPUTI HOBI LIUIAXY /I CaMOpearii3allil y4HiB ce-
PenHiX 3ara/IbHOOCBITHIX HaBYa/IbHMX 3aK/Ia/iiB, 3pOOMUTY YKPaiHChKWIT OCBITAHCHKMIL IPO-
ctip e 6i1b11 17106a/Ti30BaHNM. YPaXxOBYIOUY BUXifl YKpaiHu Y Ljeil TpOCTip BUMarae Bifi Bit-
YM3HAHOI OCBITY CEePIIO3HMX 3MiH LIOJO MiATOTOBKY Mai0y THBOTO JIIOICHKOTO IIOTEHIIaTy.

Ilo cydacHUX 3ac06iB KOMIIETEHTHICHO OPi€HTOBAHOTO HaBYaHHA 6ionorii MoXHa Bifj-
HeCTH: Cy4acHMII LIKiIbHNI MiIPYYHIK, eJIeKTPOHHI Mifpy4HyKM, [HTepHeT pecypcnu: 610-
TU, MY/IBTUMEfiiiHi 3ac00M HaBYaHHA TOLIO.

CydJacHmil MIKiTbHWIA TiIPYYHMK AK BarOMUiT 3aci6 HaBYaHHA Mae HeaOMAKMIT KOMITe-
TEHTHICHMIA TToTeHLjias. I]e KOMITIETEHTHICHO Opi€HTOBaHi 3MiCT, HaBYa/IbHi Ta KOHTPOJIbHI
3aBJjaHH:, OpraHi3allid HaBYaHHA.

IIKiTbHMI NifPYYHNK Lie HaBYa/IbHA KHUTA, SIKA € He TIIbKY HOCieM 3MiCTYy, lepenbade-
HOTO HaBYa/IbHOIO ITPOTPAMOI0 3 IIEBHOTO IIPEAMETA, SIKIIT MICTUTD HEOOXiIHWI /s 3aCBO-
€HHA MiHIMYM CKOHLIEHTPOBaHMX i CMCTEMAaTU30BaHMX 3HAHb, BUCBIT/IEHMX 3 yPAXYBaHHAM
BIKOBMX 0COOIMBOCTe}I KOHKPETHOTO LIKI/IBHOTO Iepiofly Ta MisHaBaJIbHUX iHTepeciB yd-
HiB, a JI BK/IIOYa€ OpraHisalilo IIpoLeCy OBOIOJIHHA BifIMIOBITHMMY 3HAHHAMM, YMIHHAMU
i pisHoMaHiTHUMYU criocobamu misbHOCTI (Marts, 1998) [4, . 15-17]. Buxopnsau i3 Takoro
BVI3HAYEHH, IIKI/IbHUI MiIPYYHUK BYUCTYIIAE B POJIi 3aCO0Y HaBYaHHA.

C. TpybaueBa 3a3Ha4a€, L0 «CyIaCHNI MTPYIHUK Ma€e Oy TH Ai/IbHICHO OpieHTOBaHUM. Y TIifl-
PYYHVKY BiIOMBAIOTbCA BCi KOMIIOHEHTH 3MICTY OCBiTH, AIKi CIIPAMOBYIOTb YYHIB Ha HABYa/IbHO-
iHpopMariifHy, pelpOIyKTIBHY, TBOPYY, EMOLITHO-1{{HHICHY, OL{iIHHY AisUIbHICTD» [8, ¢. 57].

HiA/MbHICHO-OPiIEHTOBAHNM MiPYYHMK CTA€ TOMi, KOMM B HbOMY MICTATbCA pisHi Ha-
BYaJIbHI 3aBJaHHA. HaMararoumch 3po3yMiTu K IPOEKTYBAaT 3aBJaHHA B MifPyYHMKaX
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3 6iortorii, My onmpanucs Ha nosutito C. Kypranosa, sikuit 3a3Havae, 0 «3MICT MiipyIHMKa
MO>Ke BUCTYIIATH K CePefioBUIIIE /I CK/Ia/JaHHA KOMIIETEHTHICHO OPiEHTOBaHMX 3aB/laHb»
[3, c. 100]. Takmit mipxip 3abesredye He /MIiIe OXOIUIEHHS 3MICTY MiIPyYHMKA, ajie it popMye
HpeIMeTHY KOMIIETeHTHICTh, BUPQKEHY Y 3HAHHAX, YMiHHAX OIlepyBaTH 3500y TVIMY 3HaH-
HAMMY, 3aCTOCOBYBATH IX B Pi3HMX CUTYyaliAX, CTaB/I€HH] [0 Ti€l 4 iHIIOI cUTYyaljil TOLIO.

CyvacHi nmifpyYHMKM MICTATb KOMIIETEHTHICHO Opi€HTOBaHMII 3MICT, HaBYasabHi i
KOHTPOJIbHI 3aBIaHHs, CIIOCOOM peaii3alil HaCKpi3sHMUX 3MiCTOBYMX JIiHil TowO [2,5,9].

OCKinbKy BUMOTOIO 4Yacy CTa€ Bce Oibll CTpiMKe NMPOHMKHEHHS JAHUX MYJIbTHMe-
IiIHMX TEXHOJIOTiNl B OCBITHE CEpENOBUILE CaMe 3 HABYAJIbHOK METOI0, 1ie 11 CIIOHYKA€E 10
MOJIEpHi3alil METOAUYHOIO CYIIPOBOLY YYMTENA i BiITOBIHO IO MOCTIIHOTO OHOBJIEHHA
3HAHb WOJO IX BUKOPUCTAHHA.

3a pesy/nbTaTaMy JOCIiI>)KEHH JOBEefIeHO, 110 B CY4aCHOMY OCBITHbOMY ITpOlieci ITO€f -
HaHHS LIKIJIBHOTO MiAPYYHMKA 3 CYy4acHUMU iHPOpMaLiiiHO-KOMYHIKAIIIHMMI TEXHOMO-
rismu (IKT) HaB4aHHS MigBMIIYE MTiSHABATbHUIT IHTEpeC YYHIB.

[TonsTTs «iHdopMaLiliHO-KOMYHIKalliiiHi TeXHOJIOTil HaBYaHHSA — Ije CYKYIIHICTb CIIO-
co6iB oTpUMaHHs, Oprasisariii, 36epe>xeHHs, OLpalloBaHHs, Ilepefiadi i1 HofaHH: (Ipe3eH-
tanii) indopmarii (BizomMocTeil Ipo 110Ch) 3a ZOIIOMOTO0 KOMIT I0Tepa i iHIINX My/IbTIMe-
OiHMx 3acobiB HaBYaHHA» [8, . 14].

Ilo indopmaniitHo-KOMYHIKaIiiiHIX 3ac00iB HaBYaHHS 0107I0Til BiTHOCATD: €leKTPOHHI
HipYYHUKY, CIelianbHi Iefaroriydi mporpamHi 3aco0y HaBYaHHs O6iooril, IIaHIIeTH,
cMapTQOHM, iHTepaKTVBHI JOIIKM 3 TAKETOM JOKYMEHTIB [I0 HUX TOLIO.

ErnekTpoHHi MigPyYHUKN — Ile KOMIT IOTePHNUII NTefaroriqyHmii IporpaMHumii 3acio, 1o
IpU3HAYeHN! Y TIepIly Yepry A/Is HOfaHHsA HOBOI iHdopMallii, sika JOIOBHIOE PYyKapChKi
BUJIAaHHS, CITY>KUTD I iHAVMBiyaJIbHOTO HaBYaHHS, i JO3BOJIAE TECTYBATH OfIEP>KaHi 3HaH-
HA 9Y BMiHHA YYHSL.

Y npopaxy ZOCTyIIHa Be/VKa KiIbKiCTh pi3HOMaHITHUX IPUCTPOIB 3 eKpaHamu e-ink,
AIKI MO>KHA BUKOPUCTOBYBATHU fK €/IEKTPOHHI HMiApy4YHMKM B IIKodi. HaBemeMo fekinbka
BapiaHTiB [10]:

1. 3miwanuii eapianm e-ink enexmporHozo niopyuHuka. Y 1jboMy BapiaHTi mamneposi
Bepcil NiIpyYHNKIB i KHUT, B AKMX KOJip Ma€ KPUTHYHE 3HAYEHH, BUKOPUCTOBYIOTHCA K
3BUYAIIHO, a B IKOCTIi €/IEKTPOHHOTO Ii[pyYHNKA BUKOPUCTOBYETHCA SIK €IEKTPOHHA KHUTA
3 eKpaHOM e-ink, B sIKy 3aBaHTa)XYIOTbCS BCi 1HIII IIKIbHI MiPYyYHUKY i JOgaTKOBA JIiTe-
parypa.

2. Toenuii sapianm LCD enekmponHozo niopyuruxa. Y 1iboMy BapiaHTi BCi eleKTPOH-
Hi Bepcii Mipy4YHMKIB, KHUT Ta I0faTKOBa JliTepaTypa 3aBaHTa)KeHi 10 IJIaHIIEeTY.

3. Buxopucmanms 6yov-saxoeo cmapmgona. besKomToBHMIT BapiaHT, ZOCTYIIHUIT yCiM
YUHSM, Y AKUX yKe € cMapT@oH. Marbke BCs TOZATKOBA XyIOXKHS JIiTepaTypa B TEKCTOBOMY
BUIIAZIL ZOCTYIIHA [UIS 3aBaHTAKEHHs B 0araTboX MicLsX i Il MOXKHa 6e3 mpobieM BUKO-
pucTOBYBaTK Ha OiIBIIOCTI CydacHUX cMapT¢oHiB. TaKMM 4MHOM MO>KHA BUKOPJMCTOBYBa-
T MaVDKe BCIO IOIaTKOBY JIiTeparypy.

4. BuxopucmanHs nnaxuiema abo naaHuiemHuii nepcoHanvHuil xkomn'romep. Ilnan-
wiemn (JacTille BXXMBAETHCS) MMOXOANUTH Bif aHIL. tablet PC (nnanuiemnuil nepcoHanvHul
Komn’tomep — Ky1ac HOYTOYKiB, 00/IalHAaHMX IUIAHIIETHUM IIPUCTPOEM PYKOIIMCHOTO BBe-
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JileHHs1, 00’ €HaHNM 3 eKpaHOM). [IaHIIe THIIT KOMITIOTep Ia€ 3MOTY IIPAIIoBaTH 3a JOIO-
MOTOI0 CIIel}ia/IbHOTrO Iepa (cTuayca), abo HajbLiB K 3 BUKOPUCTAHHAM, TaK i 6e3 BUKopu-
CTaHH:A KJIaBiaTypy i MUIII.

[TnanmeT MO)KHA 3aBaHTAKUTHK Pi3HOIO iHpOpMaliieo, sika Hafani MoOiIbHO Oyfe Bu-
KOPMCTOBYBATHCS Ha ypoui. [/ npsMoro saBaHTaXKeHHs Ha KapTy IaM ATi B IpeACTaB-
neHoMy Opaysepi OTpiOHO BigKpmTH JOFATKOBI omuii (AuB. OH-malH migTpuMKy/ https://
www.samsung.com/ua/support/mobile-devices/how-to-download-files-from-the-internet-
directly-to-the-memory-card-by-default/) [15].

EnextponHi Bepcil MKiIbHUX MiZPYyYHMKIB MOXKHA 3HAWTU i 3aBaHTXUTHU B Oara-
THOX MicLsAX [HTepHeTY, ajie MOTPi6HO OyTH yBa>KHMUMY, TaK SK 3[e0i/NbIIOTO MOCKUIaH-
Hs Oy yTh HENPSIMUMY, 3aIUIyTaHUMM 260 HaBiTh WIKIAIMBUMU. B crmcky HIDKYe mifi-
Opani Hajikpaii 6esneyHi cailTy 3 migpyYyHUKamu, 61bIIicTb QaityiiB 3 AKUX JOCTYIIHI
U1 IpsIMOro 3aBaHTaXeHHs B ¢popmari PDFE. CaiiTu akTMBHO 3MiHIOIOTBCA i SKIIO He
BUXOJUTDb 3HANTU 200 HOPMa/IbHO 3aBAHTAKUTY MIAPYYHNK 3 OFHOTO CANTY, TO MO>KHA
cripoOyBaTy Ha iHIIOMY.

Hanpukiaz, HalmommpeHimi caiiTi Iy CKa4yBaHHA i PyYHMKIB:

o Caiir http://pidruchnyk.com.ua/ gy»e 3py4Huii K AjIs HepeIryIAAY B peKMMi OHJIAVH, TaK
i 1 3aBaHTaKEHH MiIPYyYHMKIB (IpsAMi IOCU/TAHHSA TTif, BIKHOM OHJIaIH-TIEPETTISANY).

« Carir http://portfel.info/ Takox 3pyuHmMii Aj1s1 3aBaHTa>KEHH €/IeKTPOHHOI KOIIii Mifipyd-
HIIKa, ajie HeoOXi/JHO Ha J10T0 CTOPIHIIi KIIKHYTH «CKadaTy».

o Caiir http://shkola.yccat.com/ 3py4nuii, ane 1A 3aBaHTaXeHHA AEAKUX €/IeKTPOHHMX
KOIIili MiApyYHNKIB HeOOXiTHO IPOVITY IPOCTY peecTpaiio. [/ 3aBaHTa)KeHHs He00-
XifHO K/IIKHYTM IO TIOCMIAHHIO i Bubpaty «36eperty NOCHIaHHs AK» ab0 momi6HmIt
ITYHKT MEHIO.

o Caitr http://www.geneza.ua/ BupaBHMITBa «[eHe3a», KMl po3Milye sKicHI Komii
IIKiIBHYX HIiPYYHUKIB y BiIbHOMY focTymi. {71 3aBaHTa)KeHHs HeOOXiJHO KIIIKHYTI
110 300pakKeHHIO IIOTPiOHOTO Higpy4HNuKa i BUOpary «30eperty oCuIaHHs sK» abo 11o-
HiOHUI TYHKT MEHIO.

Cneuianvni nedazoziuni npozpamui (mynomumediiini) 3acobu Hasuanus 6ionozii.
Ilo cydacHMX My/IbTUMERIIHMX 3ac00iB HaBYaHHA 6i0/moril MOXKHA BiffHEeCTH: Iefjaroriu-
Hi mporpamHi 3aco6u (ITI13), mpesenTauiitunit MaTepian (y4nTeNbCbKNIT i yIHIBCHKMI),
6nor-texnosorii B IHTepHeT-HaBYaHHi (€ y4uuTeni, sSKi BXe IX Bifkpun), iHTepakTUBHI
(MynbpTuMeniiiai) gomky toio. OCKiZIbKM BUMOTOIO Yacy CTA€ BCe CTPiMKillle TPOHMK-
HEHHA JJaHUX MY/IbTUMENIIHMX TEXHOJIOTiN B OCBITHE C€pefOBUIIE CaMe 3 HABYaJIbHOK
METOI0, TO L€ J1 CIIOHYKA€ N0 MOJE€pHi3alil METOLUYHOIO CYIIPOBOAY BUMTENA i BifIIO-
BiJIHO [10 TOCTIiTHOTO OHOBJ/IEHH: 3HaHb 1070 BukopuctanHa IKT-Texnomoriit. Hanpu-
KJIaJ], AKIO CTBOPEHHs Ipe3eHTalii 3a gornomMoroi nporpamu Microsoft Power Point
Oy/0 noHeaBHA iHHOBAIli€I0, TO Hapa3i BUKOPUCTAHHS L€l IpOrpaMy B)Ke He MO>KHa
BBa)KaTU iHHOBAIIi€IO0.

ITegaroriyHi mporpamMHi 3aco6u HaBYaHHA 6iomorii I ocHOBHOI mKonu. Iledazo-
2iunull npozpamuuii 3aci6 «Bipmyanvua nabopamopis. Bionozis moounu. 8-9 kn.» i Me-
TOAMYHI peKoMeHpallii Jo 71oro BUKopucTaHH:, Akuit ctsopwin H. Maram pasom i3 3AT
«TpancnioptHi cucremm» [6] (man.1.7.1).
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CrBopenmit III13 «BipryanpHa maboparopis. bio-
noria mropuHN. 8-9 Kilacu» BKIIIOYAE: Bi3yaJIbHUI PAL: Tucmumym
Mogeni Gionoriunux 06’eKTiB, ixHi pororpadii, o6mag- & WAPopMauiinuImex oAz i
HaHHA: MIKpOCKOIM TOILO; CMHTE30BAaHUI Bi3ya/JIbHUIL
PAn: CTaTWYHI Ta AMHAMivHi Mozesi 6ionoriyHnx 06 ex- ’ <
TiB (KJIITVMH, TKaHUH, Oprasis, cucTeM opraHiB) TOIIIO;
CUMBOJIBHI 00’ €KTH, rpadiky (cxemu, TabMuIl, MajOH- 7
KI); 3BYKOpsifi (3BYKO3AIMCH HOSICHIOBATIbHUX TEKCTiB);

Bifjeo-dparmenty [435, c. 25]. 3micT nocibHuKa BinmoBi- 4 4 /
: =
fiae 6a30BOMY CTaHAAPTY 3 6I0JIOTiI /A1 3aTaTbHOOCBIT- | 4 = \

pexomendauii

Memoduuni
Aabopamopis

) ( @‘2@@,@“;'- A

HiX HaBYaJIbHYX 3aK/IafliB. Y YMTe/Ib MOXKE JIETKO aflanTy- @ = P€ [ %
BaTH JI0TO JIO HOBOI IIPOrpaMu 3 6iosoril. - 7 ) R e

InTepdeiic KopucTyBaya CKIAJJa€ThCsI 3 TOIOBHOTO N
BiKHa, sIKe BK/IIOYa€ Taki eneMentyt (Man. 1.7.2.): 1 —ma- 5% #
Heslb BUOOPY po3ziny, maparpada (TeMy YPOKY), IYHKTY st
(mipTemu ypoky); 2 — 3aroJloBOK aKTMBHOTO BiKHa I1O-
psin 3 kHomKoo «Ha royoBHe BikHO»; 3 — maHesns iHdop- Man. 1. 7.1. Bipryanbua
Mallii Ta KOHTPOJIIO TOJIOBHOTO BiKHA; 4 — TOJIOBHA IIa-  naGoparopia. Biomoria momuun.
HeJTb HaBirailii; 5 — maHesnb OIIii; 6 — ITaHeab HaBirarii 8-9 kmac.

Ta iHpopmaii o maparpagax.

@ Pozginu nigpyyHuka

_8knac — Cxema. CucTemaTuyHe NONMOXEHHs NIOAMHI. Hayku, Lo BrBkaloTL
Gionorito nioanHW. Cxema oprawisauii opraHiamy noauHu

W Tema 1. OpraHisM NIOAWHN 5K (@
Sionoriuua cucrama Topc nioAvHW. 3aranbHuii BUrNsA opraHiaMy nioanHu
W Tewma 2. PerynAuin cbyHKuIN (demoricmpauis)
Tabnuui: TeapuHHa KniTvHa Ta ii Gyaosa. TikaHUHN ONOPHO-pYX0BOT
W Tewma 3. Onopa | pyx cUcTEMU: KicTkoBa (Bem
BapeneechHi moaeni: opraie (cepue, WNYHOK, BYXO, OKO, NereHi);
Tewma 4. KpoB | KpoBooBIr CUCTEM OpraHis (LunyHm'sa—Kuu.lmEmﬁ TPaKT, ce4yoBMAINsHa
cucTema) (GeMoHcmpauia)
W i Hiecens Bres e
ﬂ Tewma 6. Tpasnenra
W Tewma 7. OBMiH pe-ioBuH i enepril B Cxema. CUCTEMaTMYHE NONOKEHHA NIOAWHW. Hayku, LU0 BUBYAIOT. .. | 4
W Tema 8. BupineHns Tepernan AemoHcTpaLT
W Tewa 9. Wkipa

— 9 knac

W Tewma 10. CencopHi cucTemu
Tema 11. BioNorivHi OCHOBM NOBeAIHKN E
NOAWHKU EJ

I =" ===

Man. 1.7.2. Intepdeiic negarorivHoro nporpamHoro 3aco0y «BipryanpHa ma6oparopis...»

[Tanenb BOOPY pO3MiNTy MiPYYHNKA, TEMM YPOKY CKIAJA€TbCS 3 TPHOX YaCTHUH: IIep-
I1a — Ife [TaHenTb po3painiB mifgpy4nnuka (Poszin 1. Opranism mopuuu sk 6iosorivHa cucrema.
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Pospin 2. Perynanis ¢isionoriuanx ¢yHkii i T.4.); Apyra — naHenb Bijobpakae neMOH-
CTpalifo HeoOXifHNX 3ac00iB HaBUYAHHS: CXeMM, MOZeI, TabnunIy, My/LsDKi, JOCIIAM TOIO;
TpeTsl — IaHesb, 1IJ0 MiCTUTD Tab0OpaTopHi i IpakTYHi poboTH.

Hanpuxnaz, yuurens Bubupae posnin «OpraHism moayHu siK 6iooriuHa cucteMar, Bif-
HOBi/JHO Ha BCiX IaHe/sX BUCBITIIOETHCS iHpOpMaIllis Ipo HeoOXifHI MaTepiaan st opra-
Hizaii ypokiB 3 1jporo pospiny (Man.1.6.2). ¥ npasiit yacTusi po6o4oi 06macti 3’ ABIA€TbCA
7iBa BikHa. Y BepXHbOMY BiKHi HaBenieHO darimm 3 iHpopMali€ro 1o JaHOro po3finy (Temn),
a caMe — TPM CIAlU 3 AEMOHCTpaLiero: 1-i1 caity — Tabmi, MYJLDKI; 2-11 — KIiTUHA, I
6ynoBa; 3-it — mabopatopHa po6ora Ne 1 «Mikpockomiyna 6ymoBa TKaHVH JIIOAMHI» (MaJL.
1.7.2.). B inmmx pospinax marepiany Moxke 6ytu 6inpue. Hanpuxnag, B posgini 3 «Onopa
i pyx» — IeB’ATH CIal/iB 3 JEMOHCTPALIIEIO.

EnemeHnTy maHenmi 3py4Hi y KOpPMCTYBaHHi. Y4mUTe/lb, HaTMCKAIOYM BiJIIOBiHY KHO-
IIKY, MO>XKe LIBUJKO BUKOPUCTATH OYAb-sKMil GpparMeHT BMOHTOBAHOIO Marepiany. Takmit
niaxin 3abesnedye MOX/IUBICTD K IOCTYIIOBOTO, TaK i BMOIPKOBOTO IEperyisiny po3finiB
i IXHPOTO HAIIOBHEHH:A. BUKOpMCTaHHA aKTMBHOIO BiKHa IOPAM 3 KHOIKOK Ha «lormoBHe
BiKHO» CTBOPIOE MOXX/IMBICTb IIBUJKO IOBEPHYTHUCA Hasaj, IOBTOPUTM TOW 4M iHIIMI
¢dparmeHT.

[Tanens indopmarii Ta KOHTPOJIIO TOTOBHOTO BiKHA MICTUTh KHOIIKM, 32 JOIIOMOTIOIO
SAKMX MO>KHA MiHiMi3yBaty (3ropTary) BiKHO IIpOrpami; 3aKpMBaTy BiKHO IpOrpamuy; B3si-
i1 iHopMaliito Ipo aBTOPIB MPOEKTY; 3yIMHNUTY A00 IPOJZOBXKUTY IPOrPABAHHS JUKTOP-
CbKOT'0 TEKCTY; BUKOPMCTATY aHIMALIi/iHi POJIMKMY, IO € 3pyYHUM I YIUTEA Mif| 9ac ieTa-
Ji3alii HaB4aJIbHOTO MaTepiany.

Bukopucranus naHerni Hasiranii Ta iHpopMariii gae 3Mory: IIepexXofuTy 3 OSHOTO PO3Ji-
JTy Ha iHIINIT; TIEPEeXOJUTH KO HOTPiOHOTO MICIis B HaBYa/IbHOMY MaTepiaiti.

ITaHenb onuiit gae 3MOry NOBEPHYTHUCA Ha II0YATKOBI ITapaMeTpy, BUIIPABUTY IIOMUJIKY,
TOIyLIeHy KOPUCTYBayeM; CKOPUCTATHCSA JOJaTKOBOIO BKa3iBKOIO, I1i/JKa3KO00; HalalITyBa-
TI 3BYK (BBIMKHYTM 200 BUMKHYTH, 301/Ib1IIMTY 200 3MEHIINTN); HACTPOITH Bifieo; BMOpaTu
KOJIip BiKHa, HA/IAIITYBaTy Ta CKOPETYBATH KOJIip eKpaHHOI popMIL.

Bax/mBMM e/1eMeHTOM IeJarOTiYHOTO IIPOrPAMHOr0 3aCO0Y € BUKOPYCTAHHA yUnTe/IeM
KOHCTPYKTOpA YPOKIB, KMl la€ 3MOTy BK/IIOUMTH B METOAVKY YPOKY KOHKpeTHMit ¢par-
MeHT. Hampukag, yanrens, pjisa ypoky 3 Temu «Opraun. @isionoriuni it GpyHKIioHanbHI
CUCTEMI», OCHOBHUII 3MICT SIKOTO BKJIIOYA€E: PiBHI OpraHisalii opraHismy JIIOQUHMU, Opra-
HY, isionoriuni cucTemn Ta QyHKI[iOHANbHI crcTeMM, MOXKe BUOpaTy HeOOXifHI craiu
i BKIIOUNTY IX B IIpe3eHTaniHuit Marepian. IIif yac moscHeHHA HaBYa/IbHOTO MaTepiary,
yuuTeNnb MOXe IIPOIeMOHCTPYBaTH pi3Hi cxemu. KpiMm cxeM, yunTesnb Moxke BUKOPUCTATH
Ha ypoui 11 Bifeomarepiamn. Hanpukmaz, pid ypoky 3 Temn «byfoBa ckenera THOIMHNA», OC-
HOBHMII 3MICT SIKOTO BK/IIOYA€: 3’€IHAHHS KiCTOK; Oy/j0Ba CKeleTa MOAHY (CKeJIeT TO/IOBY,
CKeJleT Tyny0a, CKeleT KiHIIiBOK), yIMTeNb Ma€ 3MOTY IokasaTu caiiy «CKeJleT TOloBm»,
«Ckerner Tyny6a», «[pyana kimitka», «CKeeT Bi/IbHOI BEpXHbOI KiHIIiBKI», «CKeyeT BibHOI
HIDKHBOI KiHL[iBKI», «Cyrmoou mopyan». [1in yac gemoHcTpanil cnaiipy «Cyrmobu momm-
HV» Y9UTE/Ib Ma€ 3MOTy He JIMIlie TIOKA3aTy CyI7io0u, aje il IpOJAeMOHCTPYBATH IXHill pyX.
Craiiny MaroTh 3ByKOBUII CYIIPOBIf, are iHdopMalis € MopLiiiHO, 10 A€ 3MOTY BYUTETIO
a60 y4yHsIM 1i JOTTIOBHIOBATH.
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AHasoriqHO y4uTeIb MOXKe BUKOPYCTAT! PO30OipHMII TOPC JIIOMVHY, Ha AIKOMY MO>Ke I10-
Kas3aTy pO3TalllyBaHH:A OPTaHiB B OPraHi3Mi TOIVHM, HAIPUKIAL cepu (Man. 1.7.3).

PoabipHi mogeni. Cepue noauHu (demorcmpauis)

HaemynHE CrIopiHKe

Manr. 1.7.3. Cnaiig,. PosmimeHnHs ceplid B opraHi3Mi TrogiHu

B oxpeMi posginu BKI04eHO aHiMaliliHMii MaTepian. Hanpukiag, mif 9ac BMBYEHHA
pedrexciB, yunTenb Moxe IIPOAEMOHCTPYBATU KOTHHMIT pediekc (Ma. 1.7.4.).

Ei==] Nip 9. BeaymoBsHi pedhnexcu

i pedhnexTopHOl
Ha

YyTnueuit HepoH

PeuenTopu 4oTMpuronoeoro m'asa ‘
PyxoBui HerpoH ‘

CnnHHMIA MO30K (PechIeKTOPHI UeHTpK)

M'A3, WO CNPUYKHAE nerke
PO3rMHaHHA HOMU B KONiHi

CYXOXKWUJIKY YOTUPUIonoBoro m'A3a

Yaap HeBpPOmNoriYHNM MONOTOYKOM Mo
crersa

Man. 1.7.4. Cxema. [leMOHCTpalis KOMiHHOTO pedneKcy
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Jlo megarorivHOro MporpaMHoOro 3aco6y BKII0YEHO METOLVIKY IIPOBEIeHH TOCTi/IiB.

Ha npaxtuni mu nepexkonanucs B eeKTMBHOCTI TOEAHAHHS BIPTYalbHOTO Ta Peasib-
HOTO BVIKOHAHHA /1a00paTOpHOI poOOTH. YUHi CIIOYaTKy BipTya/lbHO 3HAIOM/IATBCA 3 Me-
TOJVIKOI0 BMKOHAHHA JIAOOPaTOpHOI po60TH, a MOTIM peasnbHO Il BUKOHYIOTb. 30KpeMa,
nmabopaTopHa pob6ora Ne 1 «MikpockomniuHa 6yfoBa TKaHVMH JTIOAMHI» CTPYKTypOBaHa Ha
py6puxn: «TeopernyHi BifomocTi», «Xix pobotn», «IlepeBipre cBOI 3HaHHA», «BUCHOBKI».
Bubupaemo pospin «TeopetnyHi BifoMocTi», Ha eKpaHi BUHMKAIOTb: TeMa poOOTI; MeTa;
006/1aHaHHSA; TEOPETNYHI BiTOMOCTI, AIKi pO3KPMBAIOTh 3MiCT POOOTI. YUeHb Ma€ 3MOTY 03-
HallOMUTHCA 3 HeOOXiIHVM L1 BUKOHAHHSA po60TH MaTepianoM. Y BepXHill YacTVHi BikHa €
TP KHOIIKY «IIOIIEPEHA CTOPiHKa», «TOBTOPUTI», «HACTYIIHA CTOPiHKA», 32 iX OIIOMOTOI0
MO>KHa 37Ii/ICHIOBATM OCHOBHi MaHiny/nii 3 Hasiranil. CTpykTypHMil eleMeHT 1abopaTop-
HOI po6oTu «Xif po60TH» A€ 3MOTy YUHEBi 03HAIOMUTICS 3 METOIMKO0 BUKOHAHHS p0o60-
1. IIpy 11bOMY BUKOPMCTaHO MOX/IMBOCTI BipTyanpHoI maboparopii. [Tpote, He oTpi6HO
HeXTYyBaT! peaJIbHMUM NpOBefeHHsAM i. [Hia ckmagoBa 1iel po6oTn «BucHOBKM», 5Ki € He-
OOXiZTHMM e/IeMEHTOM POOOTH Ta HAILIIIIOE YYHIB Ha y3ara/JibHEHHs poOOTH 3a JOIIOMOTO0
Bi/JOBiHMX TeCTOBMX 3aBJaHb: HA BCTAHOBJIEHH BifJIIOBiHOCTEII, BUOip BapiaHTiB Bifmo-
Bifii, 3 HIMMMM MaTOHKaMI, 3 Tabnuiero, rpadikom Toio. Tak camo MiAXif BUKOPUCTAHO I
y pyopui «IlepeBipre cBOi 3HAaHHSI».

Cepen mpakTyHNX po6iT, sIKi BK/IIOYEHI B HaBYa/IbHY Iporpamy 3 6iosorii, € Taki, sxi
IAl0Tb 3MOTY BUABUTY IIcuxodisionoriyni ocobmBocri yynsa. Y nepiop npodinbaoro camo-
BU3HAYEHHA JIA YYHIB 1li 3HAaHHA MAIOTh CYTTEBE 3HAYEHH:A. 30KpeMa, Iii poOOTI BUKOHY-
I0Tb TIif, 9ac BuBYeHHA TeM: «DopMyBaHH: MOBENIHKM i IICUXiKM MIOAVHM» Ta «MucneHHA
i cBigOMicTb» Tepen6ayeHO BUKOHAHHSA IPAKTUYHUX poOiT: «JoCmipkeHHs pi3HUX BUAIB
naMm’ATi», «BU3HauYeHHs TUITy TeMIepaMeHTY», «BusaBieHHs npodeciliHNX CXUIBHOCTEN».
3a JoIIOMOT010 MeTOAVK, 3akiafieHnx y I1113, yueHb BuAB/IsA€ cBOI iHAMBIAyaIbHI BTaCTUBO-
CTi: IaM’ATh, TEMIIEPAMEHT, CXM/IBHOCTI /10 IIeBHOTO BUAY AisTIBHOCTI Ay>Ke MIBUAKO Ta Bi-
Ipasy OTPUMYE pe3y/lbTaT JOCIi/pKeHH:. PesybraTu BIaCHUX CIIOCTEpEKEHDb 33 BUKOHAH-
HSIM YYHSMU NIPaKTUYHUX po6iT 3 BukopuctanHaM [1I13 nepexoHam Hac y ToMy, 11O Lie €
edextuBHMM i 1jikaBuM. Hanpukiay, HaBegeMo ¢pparMeHTV METOAMK IPAKTUIHUX POOIT:
«JJocmipKkeHHs pisHKUX BUAIB ITaM siTi», «BU3HAUYeHHs TUITY TeMIlepaMeHTY».

Yuni MoxyTb Bukopuctaru I1113 3 MmeToro camonepeBipKy 3HaHb, AKi BOHY 35,00yIIM IIij
Yyac BUBYEHHA [IEBHOTO MaTepiay.

Jo 3anponoHoBaHMX 3aBIaHb BK/IIOYUEH] iX pi3Hi THIN: 3aBIAaHHS Ha BUOIp IIpaBM/IbHOL
BiJIIOBifi, 3aBAHHA HA 3HAXOIPKEHHA BiJIIOBIJHOCTI TOIIO. Y4HI 3 iHTepecOM BUKOHYIOTb
IIi 3aBAaHHSA.

OTKe, IefaroriyHmii mporpaMumii 3aci6 HaB4aHHs «BipryanpHa mabopatopis. «biono-
ris monyHy, 8-9 KI1.» € HeOOXiIHOIO CK/Ia/I0BOI0 HABYA/IbHO-METOIMYHOTO KOMIUIEKCY Kabi-
HeTy 610710Tii, 3aBAsSKY 5Kl CTBOPIOIOTBCS YMOBY KOMIT I0Tepu3aliil HaBYa/IbHOTO IIPOLIECY.

Y nepeBakHiit 6inpmocti 1113 € koHCTpyKTOPK YpOKiB. Baxk/mBor € MeTopnyHa Iiji-
TOTOBKA BUMTENA IO YPOKY i3 BUKOPUCTaHHAM KOHCTpYKTOpa ypoky I1I13.

ITedazoeiunuii npoepammuii 3acio6 (I1113) «bibniomeka enexmportux HaouHocmeii. bionoeais.
6-11xn.» (pospobuuk AT3T «KBasap — Mikpo- Texto») (Man.1.7.5). Moro oco6musictio € Te,
1110, KpiM HAOYHOCTI, BiH MicTnTb cTaTn4Hi 06’ektin (pororpadii, 3006pa>keHHs Ta MaIFOHKM),
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nuHaMivHi 00’exty (aymio Ta Bimeo- gparmeHTH) i oco-
6muBo 1iHHMMY € 3D-Mopeni (TpuBUMipHI Mopei).
Hanuit 1113 micTuTh opraHi3oBaHUIT MeTORMYHUI
amapaT: KOHCTPYKTOpP YPOKiB, NpOBeIeHHA YPOKy Ta
KOHCOJ/Ib YYUTENA, AKUI JIa€ IOMy 3MOTY MaKCHMAaJ/IbHO
BuKopuctatu MoxmBocrti I1I13. Y pexxumi KOHCTpPyK-
TOpa YPOKY BUMTE/Ib CTBOPIOE HOBUII PparMeHT 3aHAT-
T (JOaBaHHS CLIEHM, PefjaryBaHHs CLeHN, BUIAIeHHS

JARAMTARENNA. ..., Bepcin 1.0
cuenn) abo penarye icHyrounit pparmeHT 3aHATTA. Eta-

IVl CTBOPEHHsI HOBOTO (parMeHTa Ta Iofaibiua pobo- B I on o rlﬂ
Ta 3 HUM JeTaJbHO OIMCaHi aBTOpaMy y KepiBHMITBI BIEMIOTEKA HAOYHOCTEH
KOPUCTYBaya, L0 IOAETbCA 10 3ac00y. 3a JOIIOMOroI0
KOHCTPYKTOPa YPOKiB MOXHa CTBOPUTH (pparMeHT ypo-
KY, SKMI1 CKJIAJATVMETbCA i3 JEeKiIbKOX CLeH PpisHMUX
3a cBOIM HamoBHeHHsAM. lle Moxe OyTu ¢parmeHt, 110
CKJIafiaeThes e 3 indopManiiHux 00’€KTIB, Ki HEOOXIHO IeperIIHyTH YYHSAM Y IIeB-
Hill IIOC/TiJOBHOCTI Ilepef, BUBYEHHAM [JAHOI TEMY YU Ha 3aKPillJIECHHA.

@DparMeHT ypoKy MOKHa JOIIOBHUTU TEKCTOBMMM IIOSCHEHHSAMU Ta TeCTOM. fKIIo fa-
HMIT (ParMeHT YPOKY BUKOPUCTOBYETbCA Iepef] BUBYEHHAM abo IIifi 4ac BUBYEHHA HOBOI
TeMM, 300pakeHi iHpopMarliiiHi 06’ekT 6e3 MiANMUCIB BaXKKO CIIPUIIMAIOTBCS YYHSAMIU.
Tomy BuMTeNH MOXKE BBECTV HEOOXIIHI MIAIIMCH YUY TTOSCHEHHS /IO e/IeMEHTIB CLIeH! CaMo-
CTiliHO 260 32 JOIIOMOTOI0 TBOPYMX y4HiB 3aB4acHO. [Ipu 1jpoMy nposBisioThes i panTasis,
i sHanHA y4HiB. ¥ III13 € eneMeHT, AAKMit fla€ 3MOTy BUMTeNeBi BHOCUTH BJIACHI MifiMUCK /10
00’€KTiB BUBYEHHS. SIKII[0 HEOOXiIHICTD Y MiAICaX 3HUKAE, YYUTEIb MOXKe iX BUFATUTI.

3 MeTO y3arajbHeHHA 3H00yTUX YYHAMY 3HAHDb Ta IOBTOPEHHA BUBYEHOTO 3a JOIO-
MOTOI0 BiKHa pelakTopa TeCTiB MOKHA JJOJATH [0 CLIeHV TeCTOBe 3allMTaHHs a0 3MIHUTHI
icHyroue. Y maHiit KOMIT'IOTepHill IporpaMi € Taki BUAM TecTiB: 6iHapHi (BifIOBiAb: «TaK»
a60 «Hi»), TecTV 3 OEMHNYHMM 200 MHOXXVHHUM BMOOPOM IIPaBI/IbHOI BilTIOBI/.

TakuM 4MHOM, KOHCTPYKTOP YPOKiB fa€ 3mory BukopucroyBaty gauuii I1113 Ha era-
I1ax aKTya/li3alii ONIOPHUX 3HaHb, BUBYEHHI HOBOTO MaTepiay, IOBTOPEHHI Ta 3aKPillJIeH-
Hi BUBYEHOTO.

HManwit [1I13 Mae BUCOKMII CTYIIIHD MY/IBTUMEJITHOCTI, TOOTO 3a JOIIOMOTOI0 3BYKY, Bifjeo
300pa>keHHs], aHiMallil BIVIMBa€ OJHOYACHO Ha Ki/IbKa OpraHiB 4yTTiB, ONTUMI3YI04M IIPOLieC
HaBYaHH:. BifNoBigHICTD AUIAKTIYHUM BYMOTraM 3a0e3IeuyeTbes, K YoKe 3a3Ha4anocs, Ha-
SABHICTIO MeTOAMYHOTO anapary y gaHomy I1I13, 3okpeMa KOHCTPYKTOpa YpOKiB, dyepe3 1[0
IpefiMeTHe HallOBHEHHA IIPOTPaMHOTO 3aC00y MOYKe PeflaryBaTyCs Ta IIONOBHIOBATIACA Y4M-
TelleM. Y KOKHOMY iHpopMaliltHOMy 00’€KTi € TilepIociIaHHA Ha JpKeperno. Y pe3y/bTari
IPOBEJICHOTO aHAJI3y Ta BUKOPYCTAHHSA Ha IPAKTULIi AHOTO AMAKTIYHOTO 3aC00y MM 3’AACY -
BasIy, 1o cTpykrypa nobynosu 1113 «bibmioreka enekTpoHHNX HaogHOCTei. Bionoris, 6-11
K/L» JJa€ 3MOTY BUKOPUCTOBYBATH JIOTO [IS1 iATPUMKY (PPOHTA/IBHOI Ais/IBHOCTI YUHIB (T1051C-
HEHHsI HaBYa/IbHOTO MaTepiainy 3 BukopucTaHusaM 1113 i3 MeTo yHaO4YHeHHsI), TPYIIOBOI Ta
ingmBinyanbHOl popMy HaBYAHHSA [PV BUBYEHHI 010710Til B yMOBaX K/IACHO-YPOYHOI CHCTeMI
oprasisaniii HaB4aILHOTO IIPOLIECY, ITI03aYPOYHOI Ta I103aK/IacHOI GOpM poOOTHL.

Mar. 1.7.5. IIII3 «bi6niorexa
€IeKTPOHHIX HA0YHOCTeI1.
bionoris. 6-11kmw.»
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Buxopucranus I1I13 € ocHOBOIO [/14 iHTEpaKTMBHOI B3a€MOJIl yuuTeNns Ta Y4Hs, BJO-
CKOHAJIEHH:A OpraHisalil HaBYaHHA Ta aKTMBi3allii Mi3HaBaAbHOI HiA/IbHOCTI y4YHIB i 4ac
3aCBOEHHSI HOBYMX 3HaHb i popMyBaHH: iHpopManiitHoi KommeTeHTHOCTI. I1ix yac Bukopu-
cranss [1I13 norpibHO 3BaXkaTty Ha CaHiTApHO-Tiri€HiYHi HOpMU POOOTH 3 €IEKTPOHHOIO
TEXHIKOI0, TOMY Y4MUTe/ISIM BapTO I1aM’ ATaTH, 1j0: HagMipHe BukopucTtanHs [1113 ta rpuBana
po60Ta 3 KOMITI0TepPOM Ha OFHOMY YPOLIi HeraTVBHO BIUIMBAE HA 3ip, HEPBOBY i1 eHIOKPYH-
HY CHCTEeMM Ta OpPraHi3M [iTeil B I{i/IoMy; OKpiM YpPOKy 6io/orii, ypoZoBX HaBYaJIbHOTO
4acy, € ypOKM 3 iHIIMX IPeAMETiB, YYUTei AKMX TaKOXK IIParHyTh BUKOPYCTOBYBATY MY/Ib-
TUMeRiiiHI 3aco6y HaByaHH:A. ToMy mif yac opraHisaiii ypoKy moTpi6HO METOAMYHO BYUBaA-
YKEHO BYKOPMCTOBYBATY KOMIT IOTEPHY TEXHIKY.

InTepHet-pecypcu. OpHuM i3 BXXIMBMX aCleKTiB MiiBMIeHHS (axoBoi MiATOTOBKM
YUUTENs € CAMOOCBITa YIIPOJOBX XXUTTS. 3 L[i€I0 METOI0 yuUTeNi aKTVBHO BUKOPUCTOBYIOTh
pisHOMaHiTHI [pKepena iHdopMaliii, B ToMy unci it [HTepHeT-MoxmMBOCTI. IHTEpHET — 1IE
BCECBITHS Mepe)ka 00’ €[HaHIX KOMIIT I0TEPHIUX CIiTOK.

MoxmuBocTi i pecypcu Internet, siki MOXXyTb 6yTM BUKOPMCTaHi BumTeneM 6iomoril
y CBOIi1 po0OOTi, BK/IFOYAIOTh B cebe:

o WWW (BCeCBITHE TaBYTHHHS),

o E-mail (enexrponsna nomra),

* CKail, Baibep,

« pisHOMaHiTHI KOHTaKTHi conianbhi Mepexi: Facebook, YouTube, Twitter,
e XMapHi TeXHOJIOrI TOLIO.

Ha ocHoBi InTepHeTy mpamoe i 6araro iHmmx cucteM mepenadi manux. Hanpukap,
{06 IepersAHyT! BeO-CTOPiHKY, MOTPiOHO mifKmounTy 6paysepu (Iporpamm Ijis mepe-
ARy cropiHok). IcHye 6arato 6paysepis. Hajinmoumpenini — Google Chrome, Internet
Explorer, Mozilla Firefox, Safari i Opera.

Lle mae 3Mory mpoBOAMTM BipTyasbHi JIEKIil, ceMiHapy, TelleKoH(pepeHIiii, KOHKypcH,
OJIiMITiafu TOIIO.

YrposamxenHsas CMapT — TeXHOJNOTiN 3MiHIOE OpiEHTMPU B OCBITi Bif, «eKOHOMiKU
3HaHb» 10 cMapT-ocBiTu. lllupoke 3acTocyBaHHA iX CTBOPIOE CMapT-CyCIinbcTBO. CaMa
«abpesiarypa SMART Hece mozBiiiHe 3MiCTOBHe HaBaHTa)KEHHs: KpiM ZOCTIBHOTO Iepe-
(motuBoBaHmit), Adaptive (amanTmBHMIT), Resource-enriched (pecypcHo 36arauenmii),
Technology embedded (i3 B6yzoBaHOI0 TexHO/OTi€I0) — TOOTO HaBYAHHSA CAMOCTIlTHe, MO-
TMBOBaHe, aJAIITUBHe, 30aradeHe pecypcami, 3 BOyZOBaHMMIY TeXHO/OTiAMI. CTaHOB/IEHHSA
Smart-cycribcTBa MOXKHa Ha3BaTy I7100a/IbHOIO TeH/eHIieto» [11, c. 25].

Smart-ocBiTa — 1le HaBYaHHA B iHTEPAaKTMBHOMY OCBiTHbOMY IIPOCTOpi 3a [[OIIO-
MOTOI0 CBIiTOBOrO KOHTEHTY, KM 3HaXOOUTbCA y BiIbHOMY pocryni. [onoBHe y nbomy
nporieci — Iie MakCKMasibHa HOCTYIHICTh 3HaHb. CMapT-0CBiTa HEMOXK/IMBaA 6e3 BUKO-
PUCTaHHS BiIKPUTUX OCBITHIX pecypciB, 110 [jae 3MOry 3a0e3lednTy MOTpedu NANHA
y IOCTIiliHil CaMOOCBITi.

OcHoBoto ¢popmyBanHs Smart-dinocodii craB po3BuTok TexHosoriit Web 2.0, Taknx sk
Facebook, YouTube, Twitter To1jo, siKi Jal0Th 3MOTy KOPUCTyBadyaM CTBOPIOBATY BJIACHMII
iHTepHeT-KOHTEHT.
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IndpacTpykrypHo Smart-ocBita 6a3y€eTbcsi Ha BUKOPUCTaHHI LIeHTpiB Ha miatdopmi
XMapHMX TeXHOJIOTi, iHTepaKTMBHUX JIOIIOK, IUIAHIIETiB, cMapTOHIB Ta iHIIOrO Bifmo-
Bi/JHOrO IIPOrpaMHOr0 3a0e3Ie4eHHs.

ITepenosi yunreni 6ioorii y)ke BUKOPUCTOBYIOTh YYHIBChKI ITaHIIeTH i cMapdOHM Ha
3aHATTAX.

Indopmanirino-komyHikariiHi Texnosnorii (IKT) 3 yacom TicHo neperuienucs 3 mo6yToM.
JKopna cydacHa mropyiHa He 00XOAMTBCA 6e3 064MCTIOBaNbHNUX TeXHOori. [Ipudomy Ha-
CTi/IBKM, 1110 TIOCTIiTHO HOCUTBD IIpY COO1 HeBeMKIMII KUIIIEHbKOBUIT KOMIT 10Tep (cMapT¢OH).

Cmaprdon (3 anr. smart — posymHuii, i phone — TenedoH) — 1e okpema KaTeropis
tenepoHa, siKa Ha BifIMiHY Bifi IPOCTUX CTIIbHUKOBUX Te/lepOHIB — Mae Oifbliie OnepaTyB-
HOI MTaM’ATi i B/IACHMIT IOTY)KHMIA, IK ISl KMIIEHbKOBYUX TIPUCTPOIB TIpoliecop. [x inakiue
Ha3MBAIOTh «KVIIEHbKOBUIT KOMIT I0Tep». PisHux Mopeneit cmapTdoHiB fyxe 6araro. [14].
BoHu my>xe BUIKO 3aMiHIOIOTh OJHA OJJHY, BIOCKOHA/IIOIOThCA.

Y4Hi HabaraTo aKTMBHilIe pearyloTh Ha HOBUHKM B cdepi inpopmarusanii. Tomy mait-
Ke KO>KeH CYYacHUIT y4eHb/ydeHuUIs Bomofie cMapTdoHOM. Ajle HalfyacTille BOHM BUKO-
PUCTOBYIOTD IX JyIs irop. 3aBOaHHS y4uUTeNsl CIPSMYBaTy Y4HIBCbKi cMapTdonHnm Ta iHIui
HPUCTPOI B HABYAJIBHUII IIpOLieC, 06’ €AHATY IX 3 IHIIVIMM IPUCTPOSIMU TOLLO.

BukopucTaHHs Ha 3aHATTAX YYHIBCbKMX IIEPCOHA/IBHMX IUIAHIIETIB i cMapTdOHiB fae
3MOr'y Y4UTeNeBi OXOIUIIOBATH BECh K/IaC, OPraHisyBaTyl 3aCBOEHHS i IIepeBipKY 3aCBOEHOTO
HaBYa/IbHOTO MaTepiajy, yYHsIM PO3KpMBAE HaBYaIbHi MOXK/IMBOCTI CMapTQOHIB, TOCUIIIOE
CHiBIpAIli0 MK y4MTeIeM i y4HeM 3 OIIOpOI0 Ha pe3y/IbTaT HaB4aHHsA. [Ipobiemoro € Te, 1110
U1 opraHisauil Takoi po6oTu norpi6bui: Intepret, maker «Smart Notebook» i, 3Bu4aitso,
Y4HIBCbKI ImaHmety abo cmaptdonn. Haitnpocrimmm 6y1o ocTaHHE.

Cepen xopucryBauiB IK-texnomoriit mommpenum € SMART Learning Suite Online.
Ile — 4ymoBmit HOBUIT KOMIIOHEHT IporpamHoro 3abesneyeHHss SMART Learning Suite,
SIKMIL CTaB JOCTYIIHMIA /11 KOPUCTYBauiB iHTepakTuBHMX ook SMART yke 3 20 BepecHA
2017 poxy. L5 6e3komToBHa mpo6Ha Bepcis SMART Learning Suite Online 6yzme goctymnna
BciM Kmientam o 31 ciuns 2018 poxy. [Ticns 31 ciuns 2018 poky BoHa Oyje BKIIOUEHa SIK
vyactuHa mignucky Ha SMART Learning Suite, 1110 mocTavya€eTbcA 3 iHTepaKTMBHUMIU HOIIKA-
mu SMART Board (http://suite.smarttech.com) [16].

SMART Learning Suite Online nae smory yunrensm Binkpusaru ypoku SMART Notebook
B Oy/Ib-IKOMY MiCLIi Ta JI/TUTIICS HUMI, 100 YIHi IPAII0BaIi 3 ypOKaMu Ha Oy b- IKMX IIEPCO-
HaJIBHUX IIPUCTPOsIX (Ha cMapTOHAX, IVIAHIIeTaX i KOMIT I0Tepax). [Ipy 11boMy yuHi BUKOHY-
I0Tb IHTEPAaKTUBHI 3aBaHHsI i HABYAIOTHCS Y CBOEMY B/IacHOMY TeMmiti. Lle abcomoTHO HOBMIT
crioci6 akTUBi3yBaTy HaBYaHHS Ta 3a0XOTUTH YUHIB IO BUPIlIeHHS IIOCTAB/ICHUX 3aBIaHb.
®yukuii SMART Learning Suite Online BK/I:04aloTh HaCTYIIHI MOX/IMBOCTI:

o Jloctyn go matepiaznis iHTepakTuBHOro ypoky SMART Notebook, B .4. SMART LAB,

3 6y/1b-AKOTO IIEPCOHA/IBHOTO IIPYCTPOIO.

o CrBopeHH: B Opaysepi HOBuX iHTepakTuBHMX 3aBaHb B SMART LAB ra inTepakTns-

Horo onuTyBaHHsa SMART response 2.

o JlocTymn fio moitHo cTBopennx ypokiB SMART Notebook, un siki 6ynu cTBopeHi paHirre.
o MuTTeBMit JOCTYI IO CTBOPeHHs aKTUBHOCTI «Bukpuk» (Shout it Ou) mig gac ypoxy.
(http://www.smartboard.com.ua/news/229/) [17].
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binpmicTh mKin B YKpaiHi y>Ke MaroTh iHTepaKTuBHI fomku. [lepenosi yauTerni Takox
HaMaralTbcs IX Ipu0aTy i BUKOPUCTOBYBATY B OCBITHPOMY IPOLIECi.

Inmepaxmueni (mynomumediiini) 0owku ma ix 6uxopucmans. IHTepaKTVBHA IOIIKA —
HOTY>)KHA CyYacHa CCTeMa NOofaHHA iHdopMmarlil, KepoBaHa KOMITI0TEpPOM i Ipy3HaYeHa JIs
BYKOPVCTAHHA B ITPOLieCi HABYaHHA, AKa IOCTYIIOBO CTAE BCe OUIBII MONMPEHO0 B yCTAHOBAX
ocBitu. [lomika /jae 3Mory 3aIyckaTy Ha KOMITI0Tepi pisHi JopaTky (IIporpamm) Ta HOBHICTIO
YIIpaB/LATY HUMY 3 TIOBEPXHI IOLIKY; ITPALIFOBATH 3 MY/IbTMMEia: IIOKa3yBaTy CIaii[y, Bifieo;
IIVICATV, MAJTIOBATV, KPECTIMTY PisHi cXeMy (SIK Ha 3BMYAIIHI IOIIIIi); B peaIbHOMY Yaci HaHO-
CUTY Ha IPOEKTOBaHe 300paykKeHH: TO3HAYKY; 3MIHIOBATH Ta 30epiraTy iX y BUILA/I KOMIT 10-
TepHX GaiiIiB s TOfA/IBIIOrO [OKa3y ab0 pefaryBaHHs, APyKy Ha IIPUHTEPI.

B VYkpaini Ha pMHKY iHTepaKTMBHMX OCBIiTHIX IIDOAYKTIB IIpENCTaB/IeHi iHTepak-
TBHI momky Takux BupoOHuKiB: SMART Board, INTERWRITE Board, POLYVISION,
TRIUMPH Board Panaboard toro. 3okpema, fisi BUKOPUCTaHHS IHTEPAKTUBHOI JOIIKI
SMART Board y mpomeci HaB4aHHsI pO3pOOHMKM IPOIIOHYIOTh BiAIIOBIIHNIT IPOrPAMHMIL
nponykT — SMART Notebook. 1151 nmporpama 3sHa4HO pO3IIMPIOE MOX/IMBOCTI OpraHisanii
npouecy HaBYaHHs. li ypoBamykeHHs y IpoLiec HaBYaHHs 36i/IbIIYE METOAMYHI MOK/INBO-
CTi yunTess, a camMe 6e3rocepeHE 3a/y9eHHs YIHIB 1O HaBYaHHS, a Lie BiAIIOBiHO MOCK-
JTIO€ TXHi HaBYa/IbHi MOXK/IMBOCTI. BOHa a€ 3Mory BiiTBOpUTH Ha eKpaHi po604y TOBEPXHIO
JUISL CTBOPEHHS He TUIbKM CTaTUYHMX 00’€KTIB, K Ha 3BUYANTHOMY eKpaHi 4i JIOMIIYi, a Ta-
KOX 1 JMHAMIYHMX MOXX/IMBOCTEN 00 €KTIB.

Hamnpuxaz, Ha Be6-caitti SMART Exchange MoyxHa nifibpary HaBYanbHi Matepianu s
ypokiB. 30kpeMa, Ha bomy caiiti € ypoku SMART Notebook, makern saBganp SMART table,
3D-kouteHT [16,17]. [Iy151 opranisanii HaB4aHH: y 8-My Ki1aci (6io/orist IFoAyHI) MOYKHA BUKO-
pucTaTy Taki aHiMOBaHi 00’€KTI: OyIoBa ceplisi, ByXa, OKa TOIIO0. MeTOAMYHO LIiHHe, 1IJ0 € MO-
zienti 6e3 HaAMuCiB 1 iX MOKYTb BHOCUTH y4Hi ab0 yumTenb Iif yac Hap4aHHs. Lle jae smory ak-
TUBI3yBaTy IIPOILIeC 3aCBOEHHS HaBYa/IbHOI iHdopMallil i iABNUIIye MOTHBALIIO JO HABYAHHI.

BukopucTaHHs iHTEPaKTUMBHMX JIOIIOK Ja€ 3MOTy YYMTe/IeBi MO-pisHOMY Kmacugiky-
BaTM HaBYa/IbHMII MaTepiajl, pO3UIMPIOBATY METOAMYHI MOXX/IMBOCTI YPOKiB. MeTonu4HO
I[{HHUM € Te, IO YYUTe/b [0 L€l poOOTY MOXKe 3a/ydaTyl YUHiB, Ki CTAIOTh aKTUBHMMU
y4YacHMKaMU NIPOLieCy HaBYaHHS.

XMapHi TeXHOOTIi y Cy4acCHOMY OCBiTHbOMY CepeflOBMIIIi BIKOPUCTOBYIOTbCS BCe Ya-
crime. BoHM npefcTaBIsA0Th 06010 IHYYKY MaciuTaboBaHy iHGPacTpyKTypy dopmMyBaH-
Hsl, 30epiraHHs, OHOB/ICHHSI, 3aXMCTY iHpOpMaIlii Ta TEXHOJIOTII0 PO3IIOfiiIeHoi 06poOKY fja-
HIIX, B sKiil KOMITI0TepPHI peCcypcy HaJaloThCs
KOPUCTYBa4aM fIK IIOC/Iyra iHTepHeT-cepBiciB

TlomTa Gmail \

(man. Cxema. XmapHi texnornorii Google) [19]. &
~. 77_7///
PospisHAIOTH pisHi MOfieni XMapHMUX TeX- _ I
HOJIOTiM: KOPIIOpaTUBHA, 3arajlbHOLOCTYIIHA, / A Y Kaeunp H Ak Google |
rpynoBa, riopupna. Hanpuknapn, kopnopamue-  ~ 7~ 7
S —
Ha IKT-cucrema, a6o npocro IKT-cucrema,—
Gooqle Sites i
cxmagank OOC, mjo 3abesnedye epeKTUBHY o

peanisanito koprnoparuHux IKT-mporecis, -
B AKifi 30MpaHHA Ta ONpaIlOBaHHA MJAHMX Man.1.7.6. Cxema. XmapHi Texuonorii Google.
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3IiMICHIOETHCSI aBTOMATM30BAHO 32 JOIIOMOT'OI0 BiJITIOBIHMX 3ac06iB KOMIT IOTEpHOI TeXHi-
ku ta IKT. 3acobu i rexnonorii kopnoparnsaoi IKT-cucremn yrBoproors B OOC ruyuke it
aJlaNTVBHE iHTETpOBaHe OpraHi3alliiiHO-TeXHOJIOTiYHe Ta iHpOpMaLiiHO-004NCITIOBa/IbHE
cepenoBuile, 1110 po3BuBaeThcs (brkos, 2016) [1].

Jlo mepeBar XMapHMX TE€XHOJIOTiN BiTHOCATD: JOCTYIIHICTb; HU3bKA BapTiCTh; €EKOHOMis
4acy; THYy4YKiCTb; HaflilHICTb; 6€e3I1e4HiCTh; Be/IMKi 004MCITIOBaIbHI MOXKIMBOCTI.

Cmeopenns mynvmumeOiiinux npesenmauiti. CydacHnil y9uTeNb 7 Y4Hi IIVMPOKO Ta aK-
TUBHO BUKOPVCTOBYIOTb [HmepHem-pycypc. [l yauTensa BaX/IMBYUM € CKepyBaTu poboTy yd-
HiB B [HTepHeT-6i0mi0TeKaX, HaBUNTH BuOMpaTy iHpopMaliiio, mpeseHTyBaTH il. ToMy HOLIIEHO
BpaxOBYBaTy METOLVIKY IPe3€HTallil K OFHOrO i3 Cy4acHUX METOJIB HaBYaHHA. Ipesenmauis
(Bim nmar. praesento — Tepeyao, BpyJaro i1 aHIVIICBKOTO present — MPEeACTABIIATI) — Lie my0-
JiYHe IpefiCTaB/IeHHsI YOro-HeOy/[b HOBOTO, 1110 HEABHO 3 SIBUJIOCS, OY/I0 CTBOPEHO.

Ydeni-niegarory, JOCIIKY04M TEXHOJIOTIIO IIPe3€eHTallill, 3a3HA4YA0Th, 10 3aBJAKN il
MO>KHA 3HaYHO YHAOYHUTY HaBYa/IbHUI MaTepial Ta MOCWINTY JI0TO CIIPUMHATTSL.

Amnanis niTepaTypHUX JpKepen laB HaM 3MOTY BMOKPEMMTH TaKi MOXKX/IMBOCTI IIpe3eH-
Talii: MiCTUTb KOPOTKMII KOHCIIEKT JIOIOBifi Ta 3aMiTKM I/IA [OIOBifa4da; My/IbTUMeENiliHi
edekTy pe3eHTalil Jal0Th 3MOTY 30CEPENUTH YBary C/IyXadiB Ha OCHOBHIl iHpopMaliii; mo-
CIIIOE 3a1laM sITOByBaHHs iH(popMaliii; Mo)ke 3MiHUTH IIOCTiIOBHICTD TTOJAHHS MaTepiary,
3aJIKHO Bifj ayiMTOPil 4 MeTHU [IOIOBifi; Ma€ MOXX/IMBICTb IOBEPHYTUCA O KOXHOTIO i3
y>Ke pO3ITISIHY TUX IIUTaHb; MAa€ MOXK/IMBICTb JOCUTB HIBUKOIO CTBOPEHHS MOTPIOHOI Kijlb-
KOCTI KOIIiil e/IeKTPOHHOI IIpe3eHTallii; € TpaHCIIOpTabe/IbHOI0, sIKa 3abe3evye Iepecuian-
H# 1i 110 €/IEKTPOHHI IOLITi TOLIO.

YrpoBa/pKeHH: KOMIT F0TePHIX TeXHOJIOTiil B OCBITHIlI IIPOLieC CIIpysie IOCUIEHHIO ITi3Ha-
BaJIbHOTO iHTepecy y4HiB. [lifBuiennit inTepec Ko IpeseHTanill y LIKO/LAPiB 3yMOB/IEHNII He-
00XiIHICTIO BUKOPUCTAHHS Pi3HNX JpKeper iHpopMaliii, B ToMy 4nmci it [nTepHeT-pecypcis; ca-
MOCTIITHICTIO BifOOpY i HAKOIMYeHHs MaTepiajy; MyOIiYHICTIO 3aXICTY, TUM, 110 poboTa Oyze
OlliHeHa He Ti/IbKM BUMTe/IEM, a J ONHOKIACHMKaMI. Taka BifIKpUTICTDb pe3y/IbTaTiB MiBUIIYeE
BiJIIIOBifa/IbHICTD 32 BUKOHAHY pOoOOTY Ta CAMOOLIHKY IIKO/IIPIiB. ToMy Ba>K/IMBUM € TIpoLiec
CTBOpeHHS Iipe3eHTallil. BiH nepen6adae BUKOPYCTaHH AU3aiiHY, IO IIOB A3aHO 3 HeOOXimHi-
CTIO 3aCTOCYBaHHs TBOPYMX 37i6HOCTeI1. []1s1 Y4HIB, SIKi 3aXOIUTIOIOTBCS KOMIT IOTEPHUMI TeX-
HOJIOTifIMY, € MOXK/IMBICTb BUKOPVCTATY CBOI 3HAHHA Ta BMiHHA Ha IIPaKTULL.

CTBOPUTH IIpe3eHTalLlil0 MOXKe CAMOCTIIHO i BUNTEND, i yueHb. [Ij14 1jporo iM noTpi6bHO
omnaHyBaTy IeBHi nmporpamu. HaiijocTymnHiNIOw i HalIOIMpPEHINIOKw HMHI € IporpaMa
PowerPoint. Ane 3 BUHUKHEHHSM IHTEPaKTUBHMX (My/IbTMMeNiHNX) KOLIOK ii BUTICHSA-
10Th iHIII nmporpamu. Ilepen cTBOpeHHSAM Ipe3eHTalii HeOOXiTHO WiTKO Ipopgymary ii
mwiaH. Ha cmaiiay kpaiije BUHECTM TOil MaTepias, SIKMIl He MOYKHA MOSICHUTI BepOabHO:
MaJIIOHKM, Tabmuui, ¢poro, rpadiku, fiarpamu, BigeopparmMeHTH TOI[O. TekCTOBe HAIIOB-
HeHHs Ma€ OyTy MiHiMa/lTbHUM.

ITpu cxnapmanHi mpeseHTanii cmif kepyBaTucs BuMoramu fo iHdopmarii, TekcTy Ta
odopmnenns. JJo Bumor Bindopy indopmalii BizHOCATH: JOCTOBIpHICTD iH(OpMarii ye-
pe3 BiAMoBigHICTD il CyyacHOMY CTaHy HayKy; IOBHOTA Yepes BifloOpaskeHHs yCiX icTOTHMX
CTOpIH ZOCTIKYBAaHOTO 00’€KTa; HASIBHICTD MIOCUIaHb Yepe3 BiOMOCTI PO MOXOMKEHHS
indopmauii 3 JOTPUMaHHAM aBTOPCHKOTO IIPaBa; YiTKA BU3HAYEHICTD i OfHO3HAYHICTh; HO-
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Bu3Ha iHdopMalil; HapmuKoBicTh iHdopMalil, sika 3abe3nedye roTOBHICTb BifIoBicTH Ha
MO>X/IVBI IMTAHH IiJ] 9ac npe3eHTaril po6boTu.

Cepey, BUMOT JI0 TEKCTY MOXKHA 3a3HA4UTI: HAyKOBICTb, sIKa 3abe3Neyye HayKoBe 00-
I'PYHTYBaHHs YCiX IIOJIOKEHb, BU3HA4Y€Hb Ta BYCHOBKIB; JIOTI4HICTb 3 ypaXyBaHHAM JIOTid-
HYX 3B’53KiB MDK IOHATTSAMY, 5IKi BK/IIOUEHi B TEKCTOBMII MaTepiasl; JOCTYIHICTb Yepe3
MOSICHEHHSI HOBMX TEPMIHIB Y TEKCTi; OJHO3HAYHICTb — OJHAKOBE TPAKTYBAaHHS TEKCTY
pisHMMM YYHAMM; JTAKOHIYHICTb 3 NOTPUMMAHHAM BUK/IA[EHHA TEKCTOBOIO BUK/IA/ly Mak-
CUMAaJIbHO KOPOTKUM i CTUC/IMM; 3aBEPIIEHICTD Yepe3 JIOTiYHe 3aBepIIeHH 3MiCTy KOXXHOI
YaCTMHIM TeKCTOBOI iHpopMartii.

Ceper, BUMOT 0 0OpM/IEHHSI ITpe3eHTallil B II/TOMY MO>KHA BUJIUINTI: TIpe3eHTaLlisl He
HOBMHHA OYTH Iy>Ke BE/IMKOI0 — B CepeffHboMY 12—-15 craiiziB; ciaiiiy pe3eHTail IOBMHHI
MICTUTH He TiIbKY TEKCTOBY iHpOpMaLLiio, ajie /I MOK/IMBI I/TI0CTparlil 1o 3afiaHili TeMi; 3ByKO-
Be 0popM/IeHH (K10 BOHO He0OXi/jHe) He TOBMHHO OYTH [{y>Ke I'YIHVIM; CTYIIiHb MY/IbTYMe-
AiTHOCTI IIpe3eHTallii — He 3aXOIUIIOBATYICS BEMKOIO KilbKicTIO ebeKTiB aHiMaIlil.

ITincymoByr0uM IOCBifi BUKOPUCTAHHS IIpe3eHTalliil MO)KHa 3pOOMUTU BUCHOBOK, IO
Ipe3eHTallii JOI/TbHO BUKOPUCTOBYBAT! B pisHMX opMax opraHizaljii HaB4anbHOI Hisyib-
HOCTI HIKOJIAPIB.
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HACKPI3HI 3MICTOBI JIIHIT B HABYAHHI BIOJIOTIi
YYHIB OCHOBHOI LUKOJIU

Y npoueci pedopMyBaHHA CHCTEMY OCBiTH YKpaiHM, Y BiIIIOBiHOCTI 10 ITpOBigHMX HO-
JIOXKeHDb KOHIIENTYaIbHUX 3acafi peopMyBaHHA cepenHboi ocBiTy «HoBa ykpaiHCcbKa MIKO-
nax», y 2011 poui Bigbyn10csi OHOB/IEHHS 3MIiCTY LIKiIIbHKX IIPOrpaM il OCHOBHOL. OpfHi€e0
3 K/IFOYOBMX 3MiH y HOBMX IIpOrpaMax € BK/IIOYEHHA Y IPEAMETHMI 3MiCT YOTUPbOX HACKpi3-
HUX 3MiCTOBUX JiHiit: «[poMazsiHChKa BifgmoBiganbHicTh», «EKonoriuda 6esmexa i crammit
PO3BUTOK», «300poBs i Oe3mneka», «IlignmpremmmBicTp i piHaHCOBa IpaMOTHICTb». BoHu €
CIIIJIPHVIMU JiJIA BCiX MPEAMETIB i CHIBBITHOCATBCA 3 KIIOYOBMMY KOMIIETEHTHOCTAMU, BU-
3HauyeHNMU B 3akoHi Ykpainu «IIpo ocsity» (2017 p.).

2.1. Hackpi3zHa 3micToBa niHisa «[poMaggaHcbKa BignoBifanbHicTb»

Jo neperiky K/II040BMX KOMIIETEHTHOCTeIT, POpMYBaHHSA AKMX BUSHAYEHO Pe3y/IbTATOM
HaBYaHH: 6iosoril yuHiB 3aK/IajiiB 3arajabHOI cepefHbOI OCBITH, BXOAATD COLialbHa i rpo-
MaJIsTHCbKa KOMITeTeHTHOCTI [2]. OpienTnpom B ix popMyBaHHi € HacKpi3Ha 3MicTOBa JTiHiA
«[pomaasHCPKa BiJIOBifaMbHICTD», peanisanis axkol «cupusaTiMe GOpMyBaHHIO Jis/IBHOTO
YIeHa IPOMajM i1 CYCIi/IbCTBA, SKUI pO3yMi€ IIPYHIUIMN Ta MeXaHi3sMM QyHKI[iOHYBaHH:A
CYCHIIbCTBA, € BiIbHOIO OCOOVCTICTIO, KA BM3HAE 3aTa/IbHOJIONICHKI /1 HAI[iOHa/IbHi I[iHHO-
CTi Ta KEPYETHCA MOPAIbHO-€TUYHMMM KPUTEPIAMU i TIOYYTTAM I'POMAIAHCHKOI BifIIOBi-
[/IBHOCTI Y B/IacHilt mosexini» [1, c. 20].

Y3romxeHHs IIbOr0 O3HAYEHHA i3 CTPYKTYPOIO KOMIIETEHTHOCTI, 10 BK/IIOYAE 3HAHHE-
BUIA, JiA/IbHICHWIA i IIIHHICHMI KOMITIOHEHTH, CBil4UTD NP0 KOMIUIEKCHUIA XapaKTep IpoLecy
(hopMyBaHHA I'POMAJISHCBKOI BifIIIOBifla/IbHOCTI. 3HAHHEBMII KOMIIOHEHT BK/IIOYA€ IIPABOBi
I MOpaJIbHO-eTVMYHi 3HAHHSA, 3HAaHHA PO I'POMAIHCBKI YeCHOTI, HOPMU (PYHKIIIOHYBaHHS
COLia/IbHNX iHCTUTYTIB, HOCATHEHH: BITUYM3HAHMX i 3apyObKHMX ydeHux-6iomori Ta in. [li-
STIbHICHMII KOMITOHEHT Ilepefi0adae HaOyTTs YMiHb po3yMiTu coljianbHi npobmemu popmy-
TIFOBATH, BiZICTOIOBATY BJIACHY JIYMKY, aHa/Ii3yBaTy IOBiJOMJIEHHA Yy MEiITHOMY IIPOCTOPI, KO-
MYHIKyBaTH il CIBITpAIlOBATH 3 iHIIVIMM Ha 3acajjaX II0Bary, 00Mpary i 3aCTOCOBYBATV MUpPHI
crpaterii y BupileHHi KOH(IIKTHUX CUTYaLill, JiATY BiiIIOBia/IbHO i HeyIIepemKeHO, JOTPU-
MYBaTJCh 3araJbHOBM3HAHIX MOPa/IbHIX IPMHLNIIB i HiHHOCTel Towo. L]inHicHniT KoMIIo-
HEHT CTOCYETbCA PO3BUTKY CTABJIEHHS, 1[0 BU3HAYAE TIOBEiHKY,— YCBiJOM/IEHHA 3arajibHO-
MIONCHKUX 1 HAI[iOHAMBHUX [[IHHOCTE, CBOIX MpaB Ta 000B’sA3KIB, IMoBara 10 3aKOHIB KpaiHu,
OepexIiBe CTaB/IeHHA 10 IIPUPOJY, IOMIAHYBAHHA TYMKM 1 )KUTTEBOTO BUOOPY iHIINX.

I3 mMicieM HackpisHOI 3MicTOBOI MiHii «[poMazAHCbKa BiNIOBilabHICTh» Y HABYAIbHIX
TeMax, nepefOaueHNX porpamolo 3 6iomorii ayia 6-9 kiacis, Ta ii XapaKTepUCTUKOI O3Ha-
yiomnTb Tabmn 2.1.1, mo Mu 1i ykanm 3a pe3y/nbTaTaMy aHasIi3y OHOBJIEHOI mporpamu [1].
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Tabauys 2.1. 1

3microBa ninia «[pomMamsaHchbKa BignoBiganbHICTb»
y 3MicTi HaBYa/IbHUX TeM (6-9 K1acn)

Knac Tema XapakTepucTHKa 3MiCTOBOI TTiHil
6 PisHoMaHiTHICTD Cnpusie ¢GOpMyBaHHIO BifIIOBiTa/JIbHOTO WIeHa IPOMafy, CY-
pocnuH CIIiZIbCTBA, KNI pO3yMi€ Ba)K/MMBICTh pallioOHaIbHOTO BUKOPU-
CTaHHA JIIOSVHOI0 POCIMHHMX YIPYTIOBaHb
7 Opranismn i cepe- | Opientye Ha GOpMyBaHHS BiTIOBia/IbHOTO YieHa CYCIIIbCTBA,
IOBHMILe ICHYBaHHA | SIKUIT YCBIOM/IIOE HEOOXiAHICTD 30epeXKeHHs MPUPOLOOXOPOH-
HIIX 00’ €KTIB Iep>KaBu
8 Beryn HalJII0E Ha YCBiJOMJIEHHA BifIIOBiJaZIbHOCTI 3a BJIaCHE >KUTTS
i 3OpPOB’A CBOE Ta OTOUYIOUMX
8 Tpancnopt pevo- Harrinoe Ha BOXX/IMBICTD TOIEPAHTHOTO CTaB/IeHHs O BIJI-indi-
BUH KOBAHIX; YCBIIOM/IEHHsSI OCOOMCTOI BifIIOBiffabHOCTI 3a 36epe-
JKEHH;I BIIACHOTO 3[JOPOB’sI Ta 3[,0POB’sI OTOUYIOUNX
9 HapopranismoBi CrpsaMOBYye Ha aKTUBHY y4acTb Y IPUPOJZOOXOPOHHII AisMbHOCTI
6iomoriuHi cucTeMy | Ta FOTPUMAaHH eKOJIOIYHOI KY/IbTypH B OBCAKIEHHOMY XXUTTI,
BUSIB TPOMAJITHCHKOI TO3KLIIT B Tasysi 36epexxeHHs TOBKINIs
9 biornoris sk ocHoBa | CrIpsAMOBYe Ha PO3YMiHHA MOPA/JIbHUX i COLia/IbHMX acIeKTiB
6ioTexHosIorii T2 6ioIoriuHMX AOCImKeHb B ramysi 6i0TeXHO/Orl Ta FeHeTUIHOI
MEIVIIVIHIA imKeHepil, BaXX/IMBICTb IPOQIIAKTUKY yIIepeIXKeHOTO CTaBIeHH A
[0 Cy4aCHMX TEXHOJIOTIN

1151 cTaHOB/IEHH A I'POMaJITHCHKOI BifITIOBiaIbHOCTI IKOJIAPIB Y IIpolieci HaB4aHHs 0i-
or1orii HeoOXiTHO BUKOPMCTOBYBATY METOAM, 3aco0u i popMu HaBYaHHS, sAKi 3a0e311euyIoTh
HaOyTTA yYHAMU SOCBily y4acTi B TPOMafICbKOMY >KUTTi, PO3BUTOK IIOYYTTsI Hal[iOHATbHOI
TiJHOCTI, BiATIOBila/IbHOTO CTAB/IEHHS JJ0 CBOIX 000B’A3KiB, )KUTTA 1 3[l0POB’sI CBOTO Ta OTO-
YyIOUNX, TOJIEPAaHTHE CTaBJIEHHS [0 AYMOK i MOITIAAIB iHIINX, POPMYIOTh IPOMaJsSHCBKY
BiJIIOBi/Ja/IbHICTD MiIpOCTaI0YOr0 IOKOMIHHA 34 CTaH JOBKI/IA.

Y upoMy HomoMO)Ke OpraHisaliis CIiBpOOITHMIITBA MjIsi BUKOHAHHS 3aBaHb, IO IX
CK/IaJIeHO 3 YpaXyBaHHAM pea/lbHUX COLlia/IbHMX YMOB XXUTTS Y4YHiB. Po3rnsHeMo npukagu
TaKMX 3aBJaHb Ta IHCTPYKILill MOAO0 IX BUKOHAHHA.

IIpuxnap 1.

Knac: 7.

Pexomenoauii ons suumens

Yac nposederns: 3akmo4Hi ypoku B TeMi «Opraniamu i cepefioBuilie iCHyBaHHSI».

Tpusanicmo eukonanusa: 20-25 XBUNIKH.

Mamepianu: KapTKu 3 OIIVICOM CUTYaLil (KiIbKiCTh KapTOK 3a/IeXXUTD Bifj KiITbKOCTI rpyn
Y4HIB y KJ1aci).

Mema: IigBeCTy y4YHIB 10 BUCHOBKY IIPO BaXX/IMBICTh iHIL[iaTMBHOCTI, TOJIEpaHTHOCTI I
BiJIIOBi/JaNIbHOCTI y CIi/IBHOMY YXBaJI€HHi pillleHb.
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1. 3anporoHyJiTe Y4HAM 00 €IHATUCS Y TPYIN IO 5-6 0cib.

2. PospariTe rpynam KapTKM i3 OIIMICOM HaBE[EHOI CUTYaLIii.

Curyauis. Bawa epyna 6yna Ha npoeynsHuyi 6 napky i HAMpPAnuna Ha KOMNAHi 8iono-
YUBANILHUKIB, SKI CMANUNU M ACO HA OAzammi, 6UMonmyeany mpasy, 3anyckanu geepeep-
Ku, cmimunu. Bu posymieme nenpasomipricmo i 6e368i0nosioanvHicmy w000 npupoou maxoi
nosedinku modeti. IlJo mosce 3pobumu eawia 2pyna, w06 3anobiemu Hebe3neuHUM HACTIOKAM
6 yiil cumyauii?

3. IloBigoMTe y4HIB, 11J0 KO>KHA IPyIIa IIOBYHHA OOTOBOPUTY CUTYAILii0, 3aIIPOIIOHYBA-
TV CHOCI6 1i po3B’sI3aHHSI, YXBa/IMBILY IPYIIOBE PillleHH, i IPe3eHTYBaTy Pe3y/IbTaTI CBOE]
poboru.

4. 3BepHITb yBary rpym Ha Te, 106 3a Oyab-sike pillleHHs MalOTb IIPOTOJIOCYBaTH YCi
YJYaCHUKY IPyIy, i BOHO Ma€ OyTy cxBajieHe O1IbLIICTIO 3 HYX. JIMiie Topi pilleHHs BBaXKa-
€TbCS IPUITHATUM.

5. Y49acHuK rpynu npejcrapisae yXBajieHe pillleHHA. [HImi rpynm cryxaoTh i JOIOBHIO-
I0Tb Y pa3i HeoOXiHOCTI.

IIpoBeniTh 3 YUHAMU chifibHe 002080PeHHS 3a MAKUMU 3ANUMAHHAMU:

o SIK y4Hi Bamol MIKOIY MOXXYTb JOIIOMOITM IPOMaJi y CIpaBi 30epe>KeHHs IPUpOAn

CBOEI MiCIIeBOCTiI?

« Sk BigbyBamocsi 06TOBOpeHH: y IPyIi?

Hpumimxa. Mo>kHa BUKOPUCTATH C/IOBOCIIOTYYEHHS, 10 IOTIOMOXXYTb YYHAM BYUCIIOBIIIO-
BaTJCh 3 LIbOTO IIPUBO/Y, @ BUNTENIEBI — 3p0O3yMiTi aTMOC(hepy IPyIoBoi poOOTH, HATIPUKIIAT,
«KOYKHUI BIIbBHO BUCTIOB/IIOBAB IYMKY», «BVICTIOB/IIOBA/IVCA HE BCi WIEHU TPYIIN», «HOCIYyXO-
BYBAJIUCh JIO BYMKH J€AKUX YYaCHMKIB», «TYMKOIO iHIIMX irHOpyBain», «[IaHyBaja Jpy>KHa
arMocdepa», «H0OPO3NYINBE CTABIEHHS O BYCTIOB/IIOBAHb OJVH OJHOTO» TOLIIO.

o Illo BaxmmBO y po60oTi rpymm?
o Illo HeoOXigHO 3po6MTH, 11106 Ballla IPyIa JOCAITIAa KPAILjOTro pe3y/IbraTy?

IIpuxnap 2.
Knac: 6.

Pexomenoauii ons euumerns

Yac nposederHs: 3aK/II04HI YPOKU B TeMi «Pi3HOMaHITHICTb POCTIVHY.

Tpusanicmov eukonanus: 20-25 XBUNIKH.

Mamepianu: MOTy3Ka 3aBIOBXKM 5—6 MeTpiB ab0 Kpeiifia, 2 IiakaTy (II0CTep) 3 HAIU-
camu. Ha ogHoMy 3 Hux HanmcaHo «Iloropxyroch», Ha iHmoMy — «IHe moromxyroco».

Mema: igBeCTy Y4HIB JO PO3YMiHHA TOTO, IO BiiTIOBia/IbHICTh KOXKHOI JIFOAVHY i O-
TPYIMaHHA IIPAaBII PalliOHa/IbHOTO BUKOPUCTAHHSA POCTVMHHMX yTPYIOBaHb Crpuse 36epe-
JKEHHIO i BIITBOPEHHIO POC/IHHUX 0ararcTs.

1. Posrauryiite miakaTu (mocTepu) y ABOX IMIPOTUIEKHNX KiHIISIX KITACHOI KIMHATH TaK,
11106 IPOBECTM MDK HUMM TIPSIMY JIiHiI0 (HAKpeCcInTI Kpeioi0 abo IM03HAYNTI MOTY3KOI0).

2. IloAcHITh y4HAM, 11O BU IMPOYNUTAETE TBEPIXKEHHA, 3 AKVMM KOXXHUII 3 HUX MOXKe
HOBHOI MipO0 200 YaCTKOBO HOTOKYBATHCs 260 Hi. 3a/IeXKHO Bifj LIbOTO, Y4YHi 3a/IMalOTh
Micrie B3oBx npsimoi niuii. [Tpu ripomy umm Ginbiiie Hamyc Ha rtakari (mocrepi) Bifnosigae
BUOOPY Y4HIB, TMM O/IVDKYE IO HbOTO BOHJ PO3TALIOBYIOTHCH.
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3. I[IpounTaiite Bronoc TBeppKeHHs «Yci IpOMajisiHU HOBUHHI O€PEX/NBO CTAaBUTUCD
JI0 POC/IMHHMX YIPYIIOBAHb i pallioHa/IbHO IX BUKOPUCTOBYBAT!». 3pO0iTh HEBEUKY Iay3y,
11106 Y4Hi MOIVIV CaMOCTiITHO 06paTy Miclie B3TOBXK JiHil.

4. 3BepHITbCA O HIKOJAPIB Ha IPOTWISKHMX KiHIAX JIiHil, a OTIM IO TUX, XTO OIMN-
HYBCSA B LIEHTPI, 3 IPOXaHHAM IOSICHUTY BMOip 1mx nosuiit. [IpoMoBIsaM HagaeTbes 1o 1
XBIIVHI, {HIIN YYaCHMKM YBa)XKHO IX C/TyXalOTh, He IIepeOUBaIOTh.

5. Jlo3BO/IbTE YYHAM 3MiHIOBATH CBOKO JIOKALIIO TiC/IA IOy TUX IIOSCHEHD.

ITpoBeniTh 3 YYHAMU chifibHe 002060PeHHA 30 MAKUMU 3ANUMAHHAMU:

o XTOCb i3 Bac 3MiHMB CBOIO IYMKY IIiC/Is TOYYTUX HOACHeHb? Sk came?

« XTO BifiTOBifja€ 32 pOCIVHHMIA CBIT Y BalllOMy HacelIeHOMY ITYHKTi¢

o ]I/ 3aOBOJIEHHA AKMX NOTPe6 BUKOPMCTOBYIOTh POC/IVIHHI YTPYIIOBaHHA?

o SIKnmit BHECOK MOXKYTb POOUTY IKO/IAPI Y pallioHa/IbHe BUKOPUCTAHHS IPUPOJHMX POC-

JIMHHUX yTPYIIOBaHb?

Bucnosneni y4HAMM IPONO3NIIII 3aNIMCYIOTh Ha JOLILIL.

Y BUXOBaHHI I'POMAaJAHCBKOI Bi[TIOBila/IbHOCTI Y4HiB MOXXE JOIIOMOITM iCTOPMKO-
6iorpadiunnit Marepian. O3HalOM/IEHHS 3 CBiTOYaMy YKPalHCbKOI HAyKM, IXHIM XXUTTAM, Ha-
YKOBOIO Jis/IbHICTIO, 300y TKaMM B pi3Hi epiofiyi pO3BUTKY CYCII/IbCTBA IEMOHCTPYE CKIIazl-
HMIA i 9aCTO CyNepewIMBUII UIIAX BYEHOTO y MIOIIYKY HAyKOBOI icTVHN. BuynTenesi BaxxmmBo
He JIIIe TI0Ka3aTy YYHIM eHIVIK/IONeANYHY OCBIiUeHIiCTb i HayKOBMI1 JOPOOOK HAYKOBLIIB M-
HYJIOTO i CY4acHOCTI, a J1 BUCBIT/IMTY IXHIO TPOMAJIAHCbKY NO3NUL0. 171 IIbOro MOYKHA BUKO-
pUCTaTy ICKPaBUil IPUKIIAJ i3 XKUTTS OCIIHYKA, 1110 Oy7ie JOCTYITHWIL BCIM YYHSM, 3p03yMi-
I Ta eMOLIIIHO HaCUYeH i1, BitoOpa>keHmit B aeKTHUBHIl cepi MIKOMIAPIB i cipusATiMe He
JIMILIE 3aCBOEHHIO HABYA/IPHOTO MaTepiaty, ajie CIyryBaTyMe 3paskoM IPOMaJIAHChKOI IO3MILi.

SIk BifoMO, BUXOBaHHs Ha NIPUK/IAJAX >KUTTS Ta AiSUIBHOCTI BYEHMX BilOyBa€ThCs HEIIO-
MITHO J/Isf YYHiB. Y4UTe/Ib OPIEHTYETbCA HA CXWIBHICTD AiTeil O HAC/IiAyBaHH, 3a0e31euye
Li/TiCHe CIIpUIMAaHHsI MOP/IbHYX SIKOCTeI! 1 IIIHHICHUX Opi€HTAaIliil KOHKPEeTHOI 0COOMCTOCTI.
OpHiero 3 Hux € akagemik [Tannno Kupunosiy 3abonoThuit, mepumit jupexrop IHcTuryTy
Mikpo6iornorii i Bipyconorii HAH Ykpainn. Po3noinb 1npo Hamosnermsy 60poTb0y B4eHOTO
i ioro Korer i3 cMepTebHMMI XBOPOOAMI JIIOZICTBA (XO/IEPOI0, IYMOI0, BICIIOO Ta iH.), Hebe3-
IIeYH]i eKCIIepyMeHTH Ha co0i, reHiabHi BITKpUTTS B 6aKTepioyoril Ta MEMIIMHI K pe3y/IbraT
HaIO/IeIMBOI IIpalli IPOAEMOHCTPYE MiJUTiTKaM JIOrO BiilaHICTh CIIPaBi, Hay1Lli i CYCIIi/IbCTBY.

B ykpaiHcbKiit icTopii € 4nMaIo IpMUKIIafiiB IepCOHAIIN, AKi yCIaBUIN HAYKY, MajIi HEllo-
XWUTHY I'POMAJIAHCHKY MO3MLI0. ByBYarouy XiMiYHMIT CKIa KITVHN y 9 K/Iaci i cTapuliil IKo-
J1i, BapTO IPUAINTH yBary posIoBifi po >KUTTeBMIL i HayKoBmit nuiAx IBana fxosuya Iop-
6ayeBcpKoro (1854-1942). Lleit BupaTHuit 6ioXiMik 3p06MB BaroMmit BHECOK Y HAYKY: OfHIM
3 HepIINX BCTAHOBMB aMiHOKMCTIOTHMII CKIaJ, Oi/IKIB, IepIIMM CMHTe3yBaB CEYOBY KIUCTIOTY,
BiIKpUB (pepMEHT KCaHTMHOKCHZA3y, PO3pOOMB METOAM BM3HA4YeHH: OiIKiB, JOCTIHKyBaB
B/IACTMBOCTI 11 JOOyBaHHSA Pi3HUX 6I0OMOJIEKYII, PO3POO/IAB YKPAIHCBKY XiMiUHy TepMiHOMO-
rito. I BogHo4ac IBan SIkoBnd 3axam 6yB y BUpi rpoMaicbKoro sutTs. 1lle mif yac HaBuaHHs
y TepHominbcpkiit rivuasii oHnit fopb6aueBcbKuil, CTae YWieHOM MiIiNbHOL OpraHisanii ykpa-
iHcpKOl y4HiBcbKOI Monozi «[pomana», meBiszoM skoi 6yno «HaBidHO cry>kuTu CBOIiT ykpa-
iHCBKiit 3emyi». IpomaniBui mpo6ymKyBany B HApOJi HAIiOHAIbHY CBiIOMICTb, BUBYAIN i
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nomynAapusysanmu TBopu Tapaca IlleByenka, ITanrteneiimona Kyinra ta iHINMX mucbMeHHMKIB.
Y BinencbkoMmy yHiBepcuTeTi MaitOyTHil B4eHNUIT OYO/IOBAB CTYfIeHTCbKe 00’ enHaHHi «Ciu»,
sIKe CTBOPWMJIO YKpaiHCbKy 6i0mioTeky, Bupano «Ictopito Ykpainm» M. A. MapkeBuya, moesii
T.T. lleBuenka. 3a 1o gisibHiCTb cTyAeHT 1. 5. [opbadeBcpKmit OTpaNyB Iif HATTIAL, MOILIiL.

Xoua yce cBoe xurts 1. TopbayeBchbkuii panoBas 1o3a Me>xaMy YKpainu, BiH 3amm-
LIaBCA CIIPABXHIM I'POMAZJAHMHOM i CBiJOMMM IIaTpiOTOM CBO€I Hallil. Y4eHMil CTBOpUB
¢doHz moroMory Mano3abesrnedyeHnM CTyIeHTaM, BiIKpUB i 040/muB «My3eit BUSBOIBbHOI 60-
porbbu YKpainn», opranisysas ¢oHp gormoMory HesanexHii Kapnatcpkiit Ykpaini. In6o-
Ke [IEPEKOHAHH4, 10 YKpalHChbKa Hallisl Mae BaroMmii HayKOBMII IIOTEH1iall, a II0YeCHe Miclle
y CBIiTOBIiI HAYKOBIiT CIII/IBHOTI yKpalHCbKOMY HapofoBi 3abe3Iedye JOCTiIHO-HayKoBa po-
6orta, cionykano fopbaueBcbkoro o opraHisanii Ykpaincbkoro HaykoBoro 3i3ny B [Ipasi.

YcnimHicTs GopMyBaHHA I'POMAJIAHCHKOI BifIOBiZA/NIbHOCTI 3a7I€XUTD Bijf TOro, Ha-
CKIZIBKM B OCBITHBOMY IIpOIieci BijoOpa>keHO COLianbHI OpieHTVPM, MDKOCOOMCTICHI i1
MDKIPYIIOBi CTOCYHKMY, YKUTTEBI IIPiIOPUTETH 1 LIiHHOCTI, IpUTaMaHHi COLIiOKY/IbTyPHOMY
CepefloBUIY YYHIB.

OgHi€lo 3 BUpa3HMUX O3HAK CY4aCHOTO YKPAiHCBHKOTO CYCIII/IbCTBA € CIIECK BOJIOHTEP-
CbKOI aKTMBHOCTL. Y mpoljeci HaBuaHHA 6iosorii HeoOXiTHO O3HAVIOMIIOBATU YYHIB 3 po-
60TO0 BOTIOHTEPCHKUX OpraHisaiii i rpoMajcpKux 06’eHaHb, 10 6epyTh Ha cebe Bifmo-
BifJa/IbHICTD Y BUpIlIeHH] Pi3HMX HEBiKIafHUX NPo6IeM, HAIPUKIIAJ, JOIOMOTra JIIOfAM
3 0OMEXXEHVMY MOXX/IBOCTAMI, ITPUPOZOOXOPOHHA [Iis/IbHICTb.

Y mipyritkoBOMY Billi IiTAM BaXK/IMBO, 00 IXHIO IYMKY BpaXOBYBa/I/ He JIVIIIE OTHOITKY,
ajie 11 ;opociii. Y HaMaraHHi IpuBepHYTH 0 cebe yBary IiTiTKM 4acToO 3ifICHIOI0Tb BUMHKIL,
10 He OTPMMYIOTb CXBaJIeHHA OTOYYIOUMX, 3aCY/PKYIOTbCA HUMI. BUITpaBuTH TaKy cuTyallito
JOIIOMOXKE O3HAIOMJIEHHS IX 3 TVIM, SIK MO>KHA BVABUTH CBOI Ta/IAHTY i peajlisyBaTy IIOTEH-
LiaJl y CyCIi/IbHO KOPYCHII IifANIbHOCTI, 30Kp€Ma €KOJIOTTYHMX aAKIIiAX, COLia/IbHIX ITPOEKTAaX,
PO3’AICHIOBA/IbHIN POOOTL. Y4UHi MOXYTb CKOPVCTAaTMCh COLIiQ/IbHVMM MepeXKaMy A Iif-
TPUMKM Ta NOLIVPEHHA I'POMAJAHCBKNX iHIL[iaTUB, pEECTPYBATUCA HA CaliTaX €KOJIOTiYHMUX
opranisauiit (Hanpukiag, caiit WWF B YkpaiHi) i cTaBaTu yyacHuKamy pisHIX 3aXOZiB, SIK-OT
NpUOMPAHHA 3€/IeHNX 30H, PO3YNIIEHHs, 00/AIITYBAaHHA Ta JIOIVIAL TePUTOPIl HABKOJIO JpKe-
pern mutHOI Bopy (KO/MOyiA3iB, apTe3iaHChKIX CBEPIJIOBNMH, OI0BETiB), BUTOTOB/IEHHS LITYYHIX
THi3JliBeJIb, 03€/IEHEHHSA TEPUTOPIi CBOTO HACE/IEHOTO ITYHKTY, CTBOPEHHA ITAPKiB Ta CKBEPIB.

BaxmmBo akLleHTyBaTH yBary LIKO/APiB Ha TOMY, 1O TOJIOBHA ifiesl BOIOHTEPCTBA —
3TypPTYBATHCh i CIIIBHUMM 3YCH/ULAMY HaJaBaTK JOIOMOTY TuM, XTo ii moTpebye. Haby-
BaTM HaBMYOK CIIBPOOITHMIITBA Ii/IiITKaM JOIIOMarae rpymnosa po6oTa, Imij yac sKoi gitn
CIIiZIbHO TIPALIOIOTh /1A JOCATHEHHA Pe3Y/IbTaTy, 3HAYYILIOTO A/I KOXKHOI JUTUHI OKPEMO
i @ rpynu B 1iomy. 3anopyka yCHilIHOTO CIiBPOOITHUIITBa — 0COOMCTA 11 TPpyIIoBa Bifi-
HOBi/Ja/IbHICTh, KOMYHIKaTVBHI HaBMYKY, aKTUBHICTB i 3a1jikaBjieHicTb y pobori. Ile Baxk-
JIMBO IIaM’ ATATY BUNTEITIO, KNI IVTAaHY€ OPTaHi3yBaTy IPYIIOBY pOOOTY Y4HIB, a TAKOXK 3Ha-
TY LIKOJLIpaM, {00 BpaxyBaTyl Y CHI/IbHIN [is/IPHOCTI, HAIPUK/IaZ poOoTa Haf IPYyIIOBUM
HaBYa/bHUM NPOeKTOM. EpeKTUBHICTD IPOEKTHOI poOOTI 3pOCTAE, SAKILO TeMM IIPOEKTiB
1iKaBi /IS Y4HIB Y 3B’5I3KY i3 3HAUYILICTIO Y IXHPOMY XMTTI.

IIporonyemo rpymoBuii mpoeKT «EKojoridHa BapTa» i BUKOHAHHA YYHAMM 9 KIaciB
y nporieci BuB4eHHs TeMu «HagopranismoBi 6ionorivyni cuctemm».
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Mema npoexmy. Po3BuBaTy B y4HiB HaBUYKY 30MpaHHs i IpeficTaBieHHs iHopMaliii,
3IiMICHEHHS IPOCBITHUIBKOI Ais/IBHOCTI, 6a)kKaHHs OpaTy y4acTb y IPUPOJOOXOPOHHMX 3a-
XOJjax TPOMaJIIL.

Pexomenoauii ons euumerns

Bpaxyiite, 1110 BUKOHAHHS IIPOEKTY HOTPeOye YacOBOTO pecypcy — Ki/ibka TvoKHiIB. Uepes
Te HeOOXiTHO 3a3/1asieriib PO3/aTyl KApPTKY i3 3aBJAaHHAMM IPYIIaM y4HiB, 11J0 BOHM iX yTBOPU-
7M1 32 BJIACHUM OKaHHsIM. BapTo monepeyuTyt WieHiB rpyny, 1o [4jis YCHilHOi poO0Ty BOHK
MAIOTb POSIOAUINTH Y IPYIli 000B’sI3KI: BUSHAYNTY BUKOHABIIIB OKPEMMX 3aBJIaHb i TEPMiHU
BUKOHAHHs1, 00rOBOPUTY KiHIIEBMII Pe3y/IbTaT i CIoci6 0ro IpefcTaBIeHH .

3asoanms 0ns epyn.

1. Onpautorite fopaTKoBi mxepena indopmail (micteBi 3MI, inTepreT-

pecypcu), IpOBeAiTh ONMMUTYBAHHS JOPOC/INX i IajiTe BiAMIOBi/b HA 3aNIMTaHHS: «IKi mpu
NOMUSIKU 8 OiSTIbHOCI 0OUHU NPU3Ben 00 AHMPONOEHHUX 3MIH y 8auiomy pezioHif». Jli-
3HAJITeCh, AKMUX 3aXOfIiB BXXMBAIOTD I YCYHEHHs IIUX IIOMMJIOK.

2. 3’scyitTe, sKi opraHisauii y BallloMy HaceJIeHOMY ITYHKTi OIIKYIOTbCs Ipo6IeMaMu
TOBKI/UIA. SIKOIO AisiNIbHICTIO BOHY 3alIMaloThbcA? fIK 10 Hel MOXYTb JOMYYMTUCA HMIKOIAPI?
IIpoBeneHHA SKMX eKOMIOTiYHMX 3aXOfiB 3aIl/TAHOBAHO Y Ballliif IIKOJTi¢

3. 3ibpany inpopmariio opopMiTh y pisHmit croci6 (Hanpukian, y BUILAAL OykieTa,
nocrepa, npesenraiii). [Toinpopmyiite y4HiB BalIoi LIKOIN PO IPUPOJOOXOPOHHI 3aX0-
IV, SIKi IPOBOJATD y LIKOJI Y/ HACEIEHOMY IIYHKTI, [je BY IIPO>KMBAETE, Ta Bi3bMITb Y4acTb
B OJJHOMY i3 HUX.

4. Odopmits 3BiT PO BUKOHAHY POOOTY y OyAb-sKiil popMi Ha BlIacHUIt po3cyn (Ha-
HpuKIIaf, 36ipka ¢oTo- 4 Bifeomarepiasis, yCHuUII eKooriyHmit xypHai). O6epith crioci6d
3a3HAYUTY BHECOK KOXKHOT'O YYaCHMKA IPYIN Y IOCATHEHHS CIIIIbHOTO PE3Y/IbTaTy.

HasepeHi npukiagy cayryioTh OpieHTHpaMu Jyis BANTeENs y po3po0/ieHH] 3aBIaHb, Hif-
6opi MatepianiB A peanisanil HackpisHoi 3MicToBoiI niHii «[poMajaHChKa BifNOBigaIb-
HicTb». Crif 3BaXKaTy Ha Te, 110 TPOMAJISTHCbKA Bi/JIIOBiaIbHICTh HACKPi3sHO GOPMYETHCS
Iifl Yac BUBYEHHA BCiX IIKiIbHUX MpeaMeTiB. OTKe, IOCUIIOETbCA POIb Mi>KIIpeMEeTHUX
3B’sI3KiB 610710Tii 3 IHIIMMY HaBYA/IbHVMY IIPEMETaMI.

Jliteparypa go migpospiny 2.1.

1. Dbionoria. 6-9 xmacu. IIporpama [y 3aralbHOOCBITHIX HaBYaJIbHMX 3aKiajiB. bionoria. Ilpu-
ponosHaBcTBo. OCHOBHU 3[OPOB’st : Memoouuni pexomenoayii MOH Ykpainu w000 opearisauii
HasuanvHozo npovecy y 2017/2018 HasuanvHoMy poyi; OHOB/IEHI HA KOMNEMEHMHICHiTL 0CHOB1 Ha-
8uanvHi npozpamu 05 5-9 knacie; memoouuHi KomeHmapi nposioHUX HAYKOBUIE U000 BNPo8a-
Oxcennst ideti Hosoi yxpaincvkoi wikonu. Kuis, 2017. C. 16-62.

2. 3axon Ykpaiuu «IIpo ocBity». Bidomocmi Bepxoeroi Paou, 2017. Ne 38-39. ct. 380. URL: http://
zakon5.rada.gov.ua/laws/show/2145-19.

3. IpomapsHcbka BifnoBimanpHicTh: 80 BIpaB [ (OpMYBaHHS IPOMASHCHKOI Ta COLiabHOI
KOMIIETEHTHOCTe IIifi 4ac BUBYEHHs Pi3HMX LIKIIbHUX IpeaMeTiB. 5-9 kiac. IlociOHuK s
Buntens / Padanbebka M., Bosapuyk O., Tepacum H. Ta in.— Kuis, 2017.— 136 c. [EnexTponHmMit
pecypc] — Pexxum moctyny mo pecypcy: http: // ukr.theewc.org/download/file/1828
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2.2. Hackpisna 3microBa niHia «Exonoriuyna 6e3meka i crammit po3BUTOK»

YcBifOM/IEHHS JTIOACTBOM peajibHOI Hebe3leK1 eKOIOriqHoi KaTacTpodu, 10 3arpo-
XKye iCHyBaHHIO IIVBiTi3allii, CTa/I0 MPUYMHOIO ITOYATKY PO3POOIEHHS KOHIIEILl CTamto-
ro po3BuUTKy [4]. KoHIenmis it ckasma 0CHOBY HOBOI IIapafurMy PO3BUTKY CYCIIiIbCTBA 11
POSITIANAETHCA K MAapPaJUIrMa CTaJIor0 PO3BUTKY, KY NOLUIBHO PO3YMiTH HE INIIE B KOH-
TEKCTi 3MIiHM CTOCYHKIB JIIONVHMA i IPUPOAM 3a//1A PO3LIMPEHHA MOXK/IMBOCTEN €KOHOMIY-
HOTO 3POCTaHHS, a K CKOOPAMHOBAHY I7I00a/IbHy CTpaTerilo BYDKVIBAHHS JTIOACTBA, Opi-
€HTOBaHy Ha 30epeXeHH 1 BiTHOB/IEHH: NIPUPOJHMX CIIIBHOT Y MacuITabax, HeOOXiTHIX
JUIs HOBEPHEHHS 10 MeX TOCHOfapChKoi MicTKOoCTi 6iocdepn [8].

[IMTaHHAMM €KO/IOTiYHOI 6e3IeKM i CTaloro po3BUTKY 3aHeNoKoeHi B HanioHabHil
akageMii Hayk Ykpainu [7]. YdeHi po3po6uim KOHIIEMIIiI0 CTa/IOr0 pO3BUTKY /it YKpaiHu
(4, 10].

JI1s1 KoM BaXk/IMBO OpaTy y4acThb Y PO3B’A3aHHI OCBITHIX IMTaHb 33151 €KOIOTi4HOI
6esneku i crazoro po3Butky [2]. C. JIeBKiB Haronouye Ha TOMY, IO «KO>KeH I'POMaJIsTHUH
Ma€ BOJIOAITY IIEBHOI0 623010 eKOJIOTIYHMX 3HAHb, 10 JACTh 3MOTY PO3YMITH /1 OIITHMA/Ib-
HO PO3B’A3yBaT! eKOJIOTi4Hi Ipo6/IeMM Ha OCHOBI HAYKOBYUX 3HAaHb IIPO IPOLECH PO3BUTKY
6iocdepn, 3araIbHOMIOACHKIX ZOCBAY 1 LIiHHOCTET. ToMy MOXKHA CTBEPIXKYBATH, 1[0 CaMe
IIKi/IBbHIV €KOIOTiuHilT OCBiTi CbOrO/IHI Ha/IXKNTH IIPOBiZHA POIb Y CTBOPEHH] PyHIaMeHTY
eKOJIoTivHOI 6e3meku Ykpainm» [5, c. 1]. OTxe, ofHMM i3 3aBIaHb MIKITBHOI OCBITH € (op-
MYBaHH: IPOMaJIHVHA, Bi/IIIOBia/IbHOTO 3a Oe3IeKy KpaiH i eKOJIOTiuHy 6e3IeKy B TOMY
qpcri. Yepes Te eKO/IOTiuHa OCBiTa SIK €/IeMEHT 3ara/bHOI cepefHbOI OCBiTH Mae Oy Tu CIips-
MOBaHa Ha 3aCBOEHHA YYHAMM HayKOBMX OCHOB B3a€MOfii CYCIIIbCTBA I IIPUPOAM, YCBi-
JIOMJICHHSI TICHOTO B3a€EMO3B’SI3KY BCiX IPUPOJHMX i coliabHMUX HpolieciB, HeoOXifHOCTI
3aXMICTY JOBKI/IIA Ta JIOTO MOINIIEHHS, pallioHaTbHOTO pUPOROKopucTyBaHHA. IIponec
HaBYaHHA Ma€ OyTy CIpsAMOBaHMII Ha GOPMYBaHHA B YYHIB €KOJIOT{YHOI KOMIIETEHTHOCTI
B KOHTEKCTI CTpaTerii cTazoro po3BUTKY. TakyM 41HOM, €KOJIOTiYHY KOMIIETeHTHICTD YJIHiB
HOTPiOHO BBaXKATV MIOKA3HIKOM SIKOCTi €KOIOTi4HOI OCBITY T €KOJIOTi4HOI Oe3IeKu y cuc-
TeMi IPMHLNIIIB i CTpaTeriii CTaioro po3BUTKY. EKoO/IOrivyHa KOMIIETEHTHICTD Y IIKi/IbHIN
OCBITI BUABJISIETHCA SIK IPEIMETHA 1 K K/II040Ba.

IIMTaHHA eKOOTiYHOI 6e3IeKM i CTa/Ioro pO3BUTKY HOCTIIHO PO3I/IANAIOTHCSA Ha Pis-
HUX piBHAX. 30KpeMa, 15 BepecHs 2017 p. ypsan Ykpainu npepcrasus B OOH Hauionanbny
pomnoBinb «Iimi cTanmoro posBuTKy: Ykpaina» [6]. Y momoBini HaBefileHO pe3y/bTaTy ajjar-
Tanii 17 r1o6aabHNUX LiijIell CTaloro pO3BUTKY 3 YpaxyBaHHAM crieln¢iky HallioHaIbHOTO
po3Butky (1. Ilogonanus 6igHocri. 2. Ilogonanusa romopy. 3. Miune 3gopos’s. 4. fxicHa
ocsira. 5. [engepna piBHicTb. 6. Qucma 600a ma nanexcHi canimapui ymosu. 7. Bionoe-
nena exepezia. 8. ifHa mpars Ta eKOHOMiuHe 3pocTaHHA. 9. IHHOBawil Ta iHdpacTpyKTy-
pa. 10. 3meHmenHs HepiBHOCTI. 11. Cramit po3BUTOK MICT i ciiibHOT. 12. Bignosiganbae
crioxuBaHHA. 13. Bopomuv6a 3i 3minor knimamy. 14. 36epexceHHss MOPCOKUX eKOCUCMEM.
15. 36epencenns exocucmem cywi. 16. Mup ta cripaBeusictb. 17. [TapTHepcTBO 3apagn
CTIMIKOTO PO3BUTKY.

Ceper Liisieit 3HaYHA YaCTKa, @ caMe TpeTyHa (29,4%) CTOCYEThCA €KOMOTiYHOI Oe3IeKkn
(6 mexcmi 60HU BUOINIEHT HUPHUM KYPCUBOM).
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¥ 2016 p. B MiHicTepcTBi OCBiTH i HayKM YKpaiHM TaKOX 3aKTUBi3yBa/yi POSITIAL, 11bO-
ro IUTaHHA. Byno 3alponoHOBaHO yBeCTM IO 3MICTY BCiX HaBYaJIbHUX IIPEIMETIB YOTU-
pu HackpisHi 3MicToBi niHil: «Exonoriuna 6esneka i crammit po3BUTOK», «[pomMajsHCcbka
BifiIOBiaIbHICTDY, «300pOB’s i 6esnekar, «[lignpuemMnusicTs i piHaHCOBA IPaMOTHICTDY.
Ix 3akmameHo it y HaBuanpHuit npeamer «bionoris» (ocHosna wikona). KokHa 3 HUX Mae
HaBYa/IbHe HaBaHTa)KEHHS CIIPSMOBaHe Ha (GOPMYBaHH:A B YYHIB BifITIOBITHIX KITIOUOBUX
KOMIIETEHTHOCTEI.

Hackpisna 3micToBa minis «Exonoriuna 6esmnexa i ctannuit po3BUTOK» MICTUTh ABa
MOHATTA — «EKOJIOriuyHa 6e3reKa» i «cTanmi PO3BUTOK», 1110 TiCHO B3a€EMO3B A3aHi MiX
co6010 i B3aeMOOOYMOBIIOIOTb OiMH OfHOrO. IIOHATTA «exonoziuna Gesnexa» 03HA4AE
TaKMII CTaH HaBKOJIMUIHbOTO IIPUPOJIHOTO CEPENOBMUIIA, 32 IKOTO FApPAHTYETbCA 3aIlo-
6iraHH: IOTipIIEHHA eKOJIOTivHOI cuTyaii Ta 350poB’s mopuHu (cm. 50 3akony Ykpai-
Hu «IIpo 0xX0pOHY HABKONUUIHDO20 NPUPOOHO2O CepedosUL4a», 0 OyB IpUITHATHI 26.06.
1991 p., a 04.06. 2017 p. 6yna mpepcTaB/ieHa HOBA pefjaKliis 3aKOHY, KU 1je He HaOyB
yyuHHOCTI) [3].

CyTHICTb IOHATTA «cmanuti po3sumox» IOIATa€ B TOMY, L]0 1ie TAKII PO3BUTOK IIpU-
pony i CycHizibCcTBA, SIKMII Ja€ 3MOTY HUHILITHbOMY IOKO/TIHHIO 03 KON i Maitby THiX
IIOKOJTiHb 33/I0BOJIBHSTH CBOI B/IaCHI TOTpeOu (8U3HaA1eHH MiNHAPOOHOT KOMICi N0 HABKO-
JUuHbOMY cepedosuusy i pozsumky abo Komicii Bpynomnano, 1984 p.).

Mertoto 3microBoi niHil «Exonoriuna 6esrneka Ta cTamit po3BUTOK» € (HOPMyBaHHA
B y4HIB COLia/IbHOI aKTMBHOCTI, BifilIOBiJa/IbHOCTi Ta €KOJIOTiYHOI CBiJOMOCTI, IX TOTOB-
HicTh OpaTy y4acTb y BUPpIlleHHi IMTaHb LIOf0 30epeXKeHHs JOBKI/UIA I PO3BUTKY CY-
CIII/IBCTBA, YCBiIOM/IEHHSI BYK/IMBOCTI CTA/IOTO PO3BUTKY A/Is1 MaiOyTHIX ITIOKOJIiHb.

OpuH i3 migxopiB peaisanii 1i€l HACKPi3HOI 3MiCTOBOI JTiHIl y IIpoleci BUBYeHHs 6i0/10-
rii MO)Ke BpaxoByBaTy Taki mapaMeTpu: 1) o4ikyBaHi pe3y/nbTaTyi HaBYa/IbHO-IIi3HaBaTbHOI
IisIBHOCTI YYHIB; 2) IpeAMeTHNI 3MiCT HACKPi3HOI 3MiCTOBOI JIiHii; 3) HaBYaNbHI pecypcu
HOCATHEHHA OYiKyBaHUX Pe3y/bTaTiB HABYaHH y4YHIB.

Ouikyeani pe3ynvmamu HA64ATbHO-NI3HABATLHOT 0iANbHOCIMI YUHI6 BUPAKEHO Ye-
pe3 TaKi KOMIIOHEHTH ITPEIMETHOI KOMIIETEHTHOCTI:

o 3HaHHeBULI (€KONOTIYHI 3HaHHS NO€NHAaHI 3 iHmMMM (6ionoriyHuMy, reorpadivHnMuy,
CYCIIIbCTBO3HABYMMM TOLLO);

o OianvHicHuti (YMiHHA ITOSCHIOBATY SBMIIA B KUBI IPUPOZI; JOCTIPKYBATy )XIUBY IIPK-
PORY caMOCTiitHO ab0 B IpyIIi; aHA/Ti3yBaTy i BU3HAYaTy IPOOIeMI JOBKI/ULA; OLiHIO-
BaTy 3HaUeHHs 6i0JIOrii 7151 eKO/IOTiYHOI 6e3IIeKy Ta CTAloro PO3BUTKY);

o yiHHicHuti (CTaB/IeHHs [0 HaBKOIMIIHBOTO CepefOBUILa, BifiIOBiJa/IbHICTD 3a €KO/IO-
TiYHMI CTaH y MiCLeBill rpoMaji, B YKpaiHi Ta CBiTi; TOTOBHICTb O BUPIIIEHHA IIPO-
671eM, IIOB A3aHMX 31 CTAHOM JOBKi/IIA).

OpuH 3 04iKyBaHMX pe3y/IbTaTiB HaBYaHHSA Y4HIB 6ionorii — chopMoBaHicTh KiTto-
4OBOI €KOJIOTiYHOI KOMIIETEHTHOCTI. BUsAB/I€EHHA O4iKyBaHUX pe3y/IbTaTiB HABYaHHA Y4-
HiB BijOyBa€eTbCA Yepe3 TpU KOMIIOHEHTH IIPeMETHOI KOMIIETEHTHOCTI. Y Tabmuui 2.2.
1 HaBefieHO eTany GOPMYBAaHHS B YYHIB IPeAMETHOI €KOJIOTiYHOI KOMIIETEHTHOCTI 3 6
o 9 Kmac.
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Tabnuus 2.2.1.

CdopMoBaHiCTh KITI0YOBOI €KOTOTiYHOT KOMIIETEHTHOCTi
SIK OYiKyBaHUII pe3y/IbTaT HABYAHH: YYHIB 6iomorii

Knacu

BusaBnenHA o4iKyBaHMX pe3ylIbTaTiB HABYAHHA YIHIB
Yyepe3 KOMIIOHEHTY KII0YOBOI €KOTTOTiYHOI KOMIIETEHTHOCTi

KommoneHT

3HAHHEBUIL

OisoHicHULL

UiHHicHull

OcCHOBHa IIIKO/1A,

HaB4YanbHMII npenmert «bionorisa. 6-9 xmacu»

6 KyIac

3HAHHA TIPO EKOCUCTEMM,
HACTigKM OisIMIbHOCTI JIIO-
OVHU ILOZIO €KOCHCTEM;
OXOPOHY  POCIMHHOTO
cBity; UepBoHYy KHUTY
pocnuH YKpainu

Yminna  3acrocoByBaTH
3m06yTi 3HaHHA Y cripaBi
0XOpOHM TIpuponn (poc-
JIVH, NUINAJHUKIB, TpU-

6iB)

Cmaenenns y4HiB 1O 3HaHb IPO
3HAYeHHS POCIMH I iCHYBaHHSA
JKUTTSA Ha IVIaHeTi 3eMJIs; 3HaueH-
Hs1 pOCIVH, TpUOIB Ta IMLIATTHUKIB
B OKpEMUX eKOCMcTeMax i B 6ioc-
depi six rmobanpHiit ekocucTemi

7 Knmac

3HaHHA TIPO €KOCHCTe-
MU Ta B3aEMO3B A3KMU
iIX KOMIIOHEHTIB; BIUIUB
IisSVIBHOCTI JTIOAVMHU Ha
€KOCHCTeMM; eKOIOTiuHy
€TUKY; OXOPOHY TBapMH-
HOTO CBiTy, IpUPOAO-
OXOPOHHMX TEpPUTOPIli;
YepBoHY KHUIY TBapuH
Ykpainn

YMinHA ~ 3aCTOCOBYBaTHU
3HAHHA IIPO  B3aEMO-
3B’A3KM  KOMIIOHEHTIB

€KOCHCTEMM; TOTPUMaH-
HA €KOJIOTiYHOI eTUKMU
IIOfO IOBENiHKM  JIIO-
IVHU B TIPUPOZL; IIPO
YepBOoHY KHWIY TBapuH
YKpainu; 3aXuCT TBapyH-
HOTO CBIiTY, IPUPOJI00X0-
POHHMX TEPUTOPI

Cmasnenns y4HiB [0 TIpobmeMu
OXOPOHM  €KOCUCTEM, 30KpeMa
TBapMHHOTO CBiTy B €KOCHCTEMAX,
IIPUPOIOOXOPOHHMX TEPUTOPIiIL

8 xmmac

3HanHs Ipo MoANHY AK Oi-
OCOILlia/IbHY iCTOTY; 9aCTH-
HY KMBOI IIpypomy i 1o ii
iCHyBaHHA 3aleXUTh K
BiJj IPUPOJHMX YMOB Ce-
pemoBMIIA TaK i coliaib-
HOTO CepefoBIIIA

Yminna  3actocoByBaTn
3HAHHA PO IPMHAIEX-
HICTh JIOOMHU [0 CUC-
TeMM OPTaHi4HOTO CBIiTy
i Jo coliyMy; IOBEIiHKY
B HaBKOJMIIHbOMY Ce-
penosuILi

Cmasnenns y4HIB 1O €KOJIOTiTHOTO
CTaHy HaBKOIMIIHBOTO CEpPENOBHIIIA,
YCBiJOMIEHHA HMMM BaXKIMBOCTI
MiATPMMAHHA YKMCTOTH TIOBIiTpA, 3a-
NeXHOCTE pobOTH IMYHHOI CrcTeMy
Bill IIbOTO CTaHy, 3aJIKHOCTI (YHK-
L[iOHYBaHHA  CIyXOBOi ~ CEHCOPHOL
CUCTEMI BiJi ITyMOBOTO 3a6py11HeHHH
HABKO/IMIITHBOTO CEPEOBUIIIA TOIIO

9 xmac

3uanmus 1po (HOTOCHH-
Te3; E€KOCUCTEMM, B3ae-
MOJiI0 OpraHi3sMiB B €KO-

CUCTEMAX; 3aIoBigHI
Teputopii;  6ionoriune
pisHOMaHITTA

Yminng  3acTocoByBaTH
3HaHHA PO PoToCUHTE3
mna  36epexeHHs IIpu-
POIHOTO  CEpefoBUILa;
€KOCHCTeMH Ta iX IIOBHO-
iHHe QYHKIIOHYBaHH:

Ouyinka y4HAMM IUIaHETapHOI poni
($OTOCUHTE3Y 5K OJJHOTO 3 OCHOBHIVX
MeXaHi3MiB IMiJTPYMaHHA TOMEOCTa-
3y B atMoc(epi; aHTPOIIYHOrO BIIIN-
BY Ha IIPYPOJHi €KOCUCTeM, 3HAYEH-
HsI KOOOO6Iry pedoBuH y 36epexxeHHi
€KOCHCTeM, PO7Ib 3aIIOBifHIX TePUTO-
piit y 36epexxeHHi GiomoriyHoro pis-
HOMaHITT#, piBHOBaru B 6iocdepi
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HJpyruit mapamerp peanizanii HackpisHoi 3micToBoi miHii «Exonoriyna 6e3meka
i cTammit po3BUTOK» — 11€ 3Mictm 610TIOTIUHOI i eKOMTOTIYHOT OCBITH B OCHOBHIIT IIKO/TI (€KO-
jorisarisi 6i070riYHOro 3MicTYy).

Y tabmuui 2.2.2 HaBeieHO OPiEHTHUP peajti3aliil HacKpisHOI 3micToBoI niHii «Exomoriuna
Oesmeka i ctamuit pO3BUTOK» IIOCTIZIOBHO IO POKaX HaBYaHHA (6-9 KIacy) BiAIOBIZHO 1O

IIPEMETHOTO 3MICTY.
Tabnuuys 2.2.2.

IloemHaHHA €KONOTiYHOTO 3MiCTY I HACKPi3HOI 3MiCTOBOI TiHil
«EkormoriuHa 6e3mexa i cranuit po3BUTOK»

Kmacn

HaBuanmpHa Tema

Exomnoriuanii 3MicT TeMn

Hackpisna 3smicToBa niHia

Ocnoena wixona (6-9 knacu), Hasuanvruii kypc «bionozis»

Beryn

PisHoMaHITHICTH (Ha
IPUKIaJlaX TPeNCTaBHMKIB OC-
HOBHMX I'PYII XXMBOI IPUPOJIN)

JKUTTA

OpienTye Ha pOpMyBaHHS B y4-
HiB €KOJIOTiYHOI BillIOBimambHO-
CTi W0N0 30epeXXeHHs Ta 3axXu-
CTY IOBKijis

Tema 2. OQHOK/TITMHHIL
opranismu. Ilepexin
10 6araTOK/IiTMHHOCTI

OpHOKIIITMHHI OpraHi3Mu.
Ponb opHOKIITMHHKX y IpUpOAi
Ta YKUTTI IIOAVIHA

OpieHTye Ha yCBiloM/IeHHA poTi
OIHOKJIITMHHMX B €KOCUCTEMAX

9 Tema 3. Pocran Pocnmunua — >xuBuii oprasism. OpienTye Ha ycBiloMIeHHA PO
g QoTOCMHTE3 AK XapaKTepHa | POC/IMH B €KOCUCTEMaX
© 0COGNMMBICTD POCTUH
Tema 4. Pisnomanir- | Pocuuni yrpynosaHss. OpienTye Ha ycBifjoMeHHA He-
HIiCTb pOCTIMH 3HaueHHsI POC/INH IS iICHYBaH- | 0OXifHOCTI 36epeXXeHHs POC/INH
HS XKUTTA Ha IJTaHeTi 3eMs. Ta IX yTPyIIOBaHb
3HaueHHs POCIINH 1A TIOANHNA
Tema 5. JInmaitnyiky. | 3HaueHHs MINAMHVKIB, rpubiB | OpieHTYeE Ha YCBITOMIEHH 3Ha-
Tpubn Y IPUPOJi Ta >KUTTi JIFOSVHI YeHHs TpubiB Ta JIMIIANHUKIB
y 6iocdepi
Tema 1. PisHomaniT- | PisHOMaHiTHOCTI TBapmH, ix | OpieHTye Ha PO3BMUTOK y IIKO-
HICTh TBApUH ponb y NpUpOAI Ta 3HAYEHHH | JIAPIB €KOJOTriYHOL CBiIOMOCTI,
B JKUTTI JIONVHINA. 36epe>KeHHﬂ COIlia/IbHOI aKTMBHOCTI Ta Bif-
Pi3HOMAHITTS HOBiTanbHOCTI 3a 36epe>keHH:
TBapMH
‘E Tema 3. IToBeninka ITpucrocyBanbHe 3HaYeHHA 1O- | Opi€eHTye Ha PO3BUTOK Y ILKO-
lf TBAapUH BEMIIHKM B XXUTTi TBapMUH JApiB LiHHICHOTO CTaB/IEHHA JI0

TBapMH

Tema 4. Opranismn
i cepemoBulILe icCHY-
BaHHS

ITpuponooxoponHi Tepuropii.
YepBoHa KHUTa YKpaiHu

Opi€enTye Ha PO3BUTOK y LIKOJIA-
piB BifmOBifanbHOCTI 3a 36epe-
>KE€HHA OpTaHi3MiB /I €TMYHE CTaB-
JIEHHA IO IPUPOJM Ta Il OXOPOHM
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Tema 3. O6MmiH pedo-
BIH Ta IIEPETBOPEHHA
€Hepril B OpraHismi
JIIOMVIHN

Ckimaz XapuoBUX IIPOAYKTIB.
3HaueHHsl KOMIIOHEHTIB Xapyo-
BUX IPOAYKTiB. EKONOTIYHO uu-
CTi IPORYKTH

CrnpsmoBye Ha (opMyBaHHs
B YYHiB pO3YMiHHA IIpaB CIIO-
JKMBada, sKi Iepen6adaTdb 3a-
[IPOBA/DKEHHS  00OOB’3KOBOrO
MapKyBaHHS AKICHOTO CK/Iafy
Xap4OBMX IIPOMIYKTiB

Tema 5. [Tuxanus

3HavyeHHS IUXaHHA

CopAaMOBye Ha YCBifloMJI€HH:A
YYHAMM BaOKIMBOCTI IifTpu-
MaHHA 4YUCTOTU IIOBIiTpsA B IpoO-
MaJICbKUX MiCIISIX

Biocdepa sk mimicHa crcrema.
3axncr i 36epexxenns 6ioctepn,
OCHOBHI 3aX0[yl 1JOJO OXOPOHMU
HaBKO/IMIIHBOTO CEPeOBUIIIA

9
&
S | Tema 6. Tpancnopt Imynna cucrema. Imynirer. Cne- | CnpsAMOBye Ha PO3YMiHHA Yu-
® | pevosun uivanit 1 HecmeryiYHMIT | HAMM 3a/IEXKHOCTI po6OTH iMyH-
imyHiTerT. Imynisanisa HOI CHCTEMMU BifI €KOJIOTiYHOTO
CTaHy HaBKOJIMIIHBOTO CEPefo-
BMIIIA
Tema 9. 38’5130k CrnyxoBa ceHcopHa cucTema. | COpsIMOBYe Ha YCBifIOM/IEHH:A
oprasismy mopguau i3 | Byxo. I'iriena cnyxy YUHAMU 3a7IeXHOCTI (PyHKIIO-
30BHILIHIM cepef- HyBaHHA C/IyXOBOI CEHCOPHOI
osumteM. CeHCOpHI CUCTeMN Bif IIYMOBOTO 3a06pya-
cHUcTEMM HEHHs HaBKO/MIIHbOTO Cepefio-
BIIIA
Tema 3. I[TpuHIMIIM DoTOCKHTES i JI0T0 3HaYEHHA OpienTye Ha yCBiloM/IEHHA Y4-
(YHKLIOHYBaHHSA HsIMU IUTaHeTapHOI porni ¢oTo-
KIiTUHA CUHTe3y K OJHOTO 3 OCHOBHMX
Me€XaHi3MiB IiJTPMMaHHA roMe-
ocTasy B arMocdepi
Tema 8. Hapropra- PisHOMaHITHICTb €KOCKUCTEM. OpienTye Ha pPO3yMiHHA Y4HA-
Hi3MOBI 6iomorivHi XapuoBi 3B’13KY, TIOTOKM €HEPril | MU aHTPOIIYHOrO BIUVIMBY Ha
cucTeMn Ta KOTOOOIr PEYOBMH B €KOCH- | IPUPOLHI €KOCUCTEMH, 3HAUEH-
cTeMax. HA KO/006iry pe4oBuH y 36epe-
BioTmuni, abioTn4Hi Ta aHTPO- | )KEHHI €KOCKCTeM, POJb 3amo-
o mivHi pakTopu. BiHUX TepuUTOpiit y 36epesxeHHI
g CrabinpHICTh  eKOCHCTeM Ta | 6i0/IOriYHOro pisHOMAHITTSI, piB-
Py IpUIVHY Ti HOPYLIEHH . HoBary B 6iocdepi;

CIIPSMOBYE Ha IOTPUMAHHH €KO-
JIOTiYHOI KyIbTYpM B IIOBCAK-
[IEHHOMY >XWTTi, y4acTb y IIpU-
POIOOXOPOHHII HiAMbHOCTI

Tema 9. Biomoris gk
OCHOBa b6ioTexHoIOoTi1
Ta METUIIVHA

Ponb  renetmuHoi  im>keHepii
B Cy4acCHUX 610TeXHOMOriX i Me-
muuyHi. TeneTmyHo Mopydiko-
BaHi OpraHismMu

CrpsiMOBY€E Ha OOTOBOPEHHA Y4-
HAMM TlepeBar Ta MOX/IMBUX pU-
3MKiB BUKOPUCTAHHS T€eHETUYHO
Mopu(dikoBaHMX  Oprasismis,
MOPA/IbHUX i cOLlia/IbHMX aCIIeK-
TiB 610/IOTIYHIX JOCTIIPKEHD
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Tperiit mapamerp peanisanii HackpizHoi 3micToOBOI n1iHii «Exonoriuna 6esmnexa i crammii
PO3BUTOK» — Ile HABYa/IbHi PeCypcU JOCATHEHH: OYiKyBaHMX pe3ylIbTaTiB HaBYaHH:A
y4HiB (mabnuys 2.2.3).

Tabnuuys 2.2.3.
HasyanbHi pecypcn mOcATHEHH:A OYiKyBaHMX pe3y/IbTaTiB HABYAHHA YYHIB

Knac HagsyanbHi pecypcn

6 K1mac Pisni popmMu BisNbHOCTI €KONIOTIYHOr0 3MiCTY: MIATOTOBKA ITOBiJOM/IEHD IIPO pifiKicHi
poc/uHu, TpubY i1 INIIAITHYKY Ta IPUPOJOOXOPOHHI 06’ EKTH CBOrO Kparo; iHpopMy-
BaHH;I [IPO HMX HACEJIEHHS CBOEL MiCIIeBOCTI (CTBOPEHHSI MCTIBOK, Oporryp, po3mi-
ImeHHA iHdopMaii Ha caifTi HaBYa/IbHOTO 3aK/Iajly TOLIO); YIaCTh Y 3aX0fjaX 3 0XOPO-
HU IOBKI/I/IAl, IKi IPOBOJATHCA Y IIKOJI, HACEIEHOMY ITYHKTi Ta PerioHi, KpaiHi

7 xmac | ITlifrotoBKa mMOBiOM/IEHb IIPO PifKICHUX TBapMH; IPUPOZOOXOPOHHI 06’ €KTI CBOE]
MicneBOCTi. JJOCiPKEHHA HAABHOCTI PiIKiCHUX TBapMH y CBOIll MiCLI€BOCTi; HasB-
HOCTi 6€3[OMHMX TBapyH i CTaB/IeHH JIIOfEl O HIX; POOOTI BeTEPUHAPHOI CTyXO1
IIIOfO IIPOBEEHH I LileTIeHb Oe3fOMHMX TBApHH i BUCBIT/IeHHs 1i pe3y/IbTaTiB Ha cait-
TaX LIKOJIM 1 Y BilTIOBIFHMX IPOMAJICbKIX MICLIAX TOLIO. Y4acTh y 3aX0fjlaX 3 OXOpPOHM
TBapMUH, AKi IPOBOAATbCA Y KO, HACeIEHOMY ITYHKTI TOIIO0

8xmac | locmimkeHHs BIUIMBY €KOJIOTIYHMX YVHHIVIKIB Ha 3HOpOB’A Mofuuy (abioTMYHUX —
CTaH aTMOC(epHOTo IOBITPs, BOAM, TPYHTIB TOLIO; OIOTMYHNX — CIa/lax pi3HUX Bi-
PYCHUX i 6akTepianbHMX XBOPO0); iMYHI3allii y Me>kax KjIacy, IIKO/IM TOLIO i BUCBIT-
JIeHHA il pe3y/IbraTiB Ha caifTaX CBOEI IIKO/M. Y4YacTb B pO3pOOIeHH] eKOTOriqHIX
IIPOEKTIB, AKLiAX Pi3HOIO piBHA

9xmac | JlocimimKeHHs IPUPOTOOXOPOHHIX 30H Y HACETEHOMY IYHKTI, pO3pOO/IeHHs JIUCTi-
BOK IIOfI0 IXHBOTO CTaHy i MOLIMPEHH IX Cepef HaceleHHs. Y4acTb ¥ po3pobieHHi
€KOJIOTiYHMX ITPOEKTIB, aAKIIiAX II0/I0 OXOPOHM IIPUPOAU

Jlo BaroMyx HaBYa/IbHUX PeCypCiB Ha/leXXaTb KOMIIETEHTHICHO OPi€HTOBaHi 3aBJaHHA.
3 Tak¥Mu 3aBIAaHHAMM OKpeMi y4Hi osHaitomwmics mif dac nposegerHs TIMMS (Third
International Mathematics and Science Study) — 1je MeTOAVIKa Mi>KHaPOJHOTO MOHITOPYH-
TOBOTO JIOCTIPKeHHA AKOCTI MpUpOgHMYO-MaTeMaTnyHoi ocBitTu. Hocmimxenns TIMMS
3 OLIIHKM AAIKOCTi HaBYaJIbHMX IOCATHEHD YYHIB 3[jiJicHI0€ MDKHapO/IHa acoliallis pO3BUTKY
ocsitu (IEA Association for the Evaluation of Educational Achievement) 3 1991 p. Y ubomy
HpoeKTi 6epyThb y4acTb noHaz 60 KpaiH CBiTYy.

Hanpuknan, 3aé0anns 1. Y cinbebkiit MicieBocTi 6arato gepes. JIronu, ki KUBYTb TaM,
BUpilIM BUpy6baTn AepeBa Ha gpoBa. HaBeniTh ofyH 3 MOXKIMBMX TPMUBAIMX HACTIKIB
LIbOT'O PillleHHA JI/I1 HABKOTMIIHbOTO CEepefOBUILA.

3aedanns 2. TlornaHbTe Ha CIIVICOK OpTaHi3MiB (POC/IVH i TBapuH) y HaBeeHill HIDKYe
TabmuIi.

OpranizmMn Omnuc
DiTOMIaHKTOH OpraHismu, B SIKUX Biff6yBa€eThCs GOTOCUHTES
300I7TaHKTOH MikpockornivHi TBApUHM, AKi KUBIATHCA IITAHKTOHOM

104



Hasuanns 6ionoeii yuHie 0cHO8HOT WKOU

TyHenp CepenHix po3mipiB TBapyHa, sIKa XMBUTHCS HEBEMUKOIO OO0
Ocenenenp Hesenuka pub6a, sika >XMBUTHCS 300I/TAHKTOHOM
Axyna Benuka sxuBa puba, sika SKMBUTHCSA iHIIOK pr6or0

A. CksafiiTh cXeMy /IaHIJora )XKMB/I€HHS.

b. YHacmigok iHTeHCMBHOTO BU/IOB/TIOBAHHS POV B OKeaHi 3MeHIIIacs KibKiCTb TyH-
4. ONuIiTh, 0 B TAKOMY BUIIAZIKY, IMOBipHillle 3a BCe, CTAHETbCA 3 YMCE/IbHICTIO aKy/L.
IlosicHITBH CBOIO BiIIOBifIb.

3aedannsa 3. TloscHiTh, YOMY epO3ilo IPYHTIB MO>KHA 3MEHIINTY 3aBJIAKI HacCa/PKyBaH-
HIO JIepeB.

3ae0anns 4. Icuye 6arato MOXX/IMBOCTEI BUKOPUCTATY JOCATHEHHS HAyKM 1 TeXHIKM 11
OXOPOHY HaBKO/IMIITHBOTO cepenoBuia. Hanpuxaz, 6ys BUHaIeHIT TaKVi HOBUII BT IUIaC-
TUKY Ji/I1 BUTOTOBJ/IEHHA MIIIIKiB JIJI1 CMITT#, AKUII IETKO pO3KJIafia€TbcA y 3eMili. ONMUIILITS, K
JIOCATHEHHS HAyYKM 1 TeXHIKM MO>KyTb OyTV BUKOPUCTAHI U1 BUPIILIEHHA TaKoi IIpo6ieMu sK
106aJIbHe MOTEeIVTiHHSA BHAC/IJOK 30i/IbIIIeHHsI BMICTY BYIJIEKVIC/IOTO Ta3y B arMOCdepi.

BucHoBOK. Y pesynbraTi peanisanii HackpisHoi 3micToBoi iHil «Ekonoriuna 6e3neka
i cra;mit po3BUTOK» y IIpolieci HaB4aHHA 6io71orii y4Hi MatoTh cHOPMYBATH €KOMIOTIYHY KOM-
NIETEHTHICTb, BUP&KEHY B PO3yMiHHi LII/iCHOI HAYKOBOI KapTUHM >KMBOI NIPUPOAN; YMIHHAX
HOSICHIOBATM 3B’A3KM MDK OpraHi3MaMu B eKOCHCTeMi; POJIb 3aIlOBiJHMX TepuUTOpill y 30e-
pekeHHi 610/10Ti4HOTO Pi3HOMAHITTA, piBHOBarK B 6iocdepi; 3aCTOCOBYBATH 3HAHHSA IIifL 4ac
IIPOTHO3YBAHHA HAC/IKIB BIUIVBY JIFOAVHY Ha €KOCUCTEMMY, BU3HAYEHH: ITPaBIJI CBOEI II0BE-
[iHKM B Cy9acHMX YMOBaX HAaBKO/IMIIHBOTO CEPEOBMILA; POOUTU BUCHOBKM IIPO 3HAYEHHS
OXOPOHV IPYPOJIHMX YTPYIIOBaHb I 30epeXkeHHs piBHOBaru B 6iocdepi i BuABIATY 0COOM-
CTe CTaB/IeHHs JI0 3a3HAYEeHNX eKOJIOTTYHYX IIPo6/ieM i 6paty yyacTb B iX po3B’si3aHHI.

Bukopucrana mireparypa:

1. Biomoris. 6-9 xnacu. HaByanbha nporpama [Enexrponnmii pecypc]. 2017. Pexxum foctymy: https:/
mon.gov.ua/ua/osvita/zagalna-serednya-osvita/navchalni-programi/navchalni-programi-5-9-klas.

2. 3akoH Ykpainn «IIpo ocity» (2017 p.). https://uk.wikipedia.org/wiki/%D0%97%D0%B0%D0%B
A%D0%BE%D0%BD_%D0%A3%D0%BA%D1%80%D0%B0%D1%97%D0%BD%D0%B8_%C2
%AB%D0%9F%D1%80%D0%BE_%D0%BE%D1%81%D0%B2%D1%96%D1%82%D1%83%C2
%BB_(2017).

3. 3akoH Ykpaimu «IIpo OXOpOHY HaBKOMMIIHBOTO INpupomHoro cepemosuija. URL: htps://
uk.wikipedia.org/wiki.

4. KoHueruis cTasoro po3BUTKY sIK OCHOBHA T€OPist COLia/IbHOI MOITUKY B yMOBaxX rmo6asisarii.
URL: https://buklib.net/books/25519//.

5. JleBkiB C.II. DopMyBaHH:A eKONOTi4HOI KOMIIETEHTHOCT] Y4HIB Ha ypokax 6ionorii. ModepHiza-
uist sunioi oceimu 6 Ykpaini ma 3a kopooHom : 36ipHMK HayKOBYX IIPaLb / 3a 3ar. pef.[.ILH., Ipod.
C.C. BitBuubKofi, K.ILH., fiot]. H. M. Muponuyk. JKutomnp, 2014.

6. HauionanbHa gonosins «Llini cramoro possutky: Ykpaina». URL: http://un.org.ua/ua/publikatsii-
ta-zvity/un-in-ukraine-publications/4203-2017-natsionalna-dopovid-tsili-staloho-rozvytku-
ukraina-iaka-vyznachaie-bazovi-pokaznyky-dlia-dosiahnennia-tsilei-staloho-rozvytku-tssr.

105



Po3oin 2

7. HanionanpHa mapagurma cTajoro po3BUTKy YKpainm / 3a 3ar. pefl. b.€. Ilarona. Jepicasna
ycmanosa «IHcmumym exoHOMIKU HPUPOOOKOPUCHYBAHHS ma cmanozo possumxy Hayionano-
Hoi axademii Hayk Yxpainu». Kuis, 2012. 72 c. C. 7. 8. IIukoBckuit A. A. YcToit4nBoe pasBuTe
u Kynbrypa. Cmanuti po3sumox Ax napaduema cycninvrozo 3pocmanus XXI cm. URL: https://
www.google.com.ua/search...

8. Cramuit possurok. URL: http://uk.wikipedia.org/wiki/...

9. Tperobuyk B. Konuemnuis cranoro possutky mia Ykpainu. Bicnux HauionanvHoi akademii Hayk
Ykpainu. Knis, 2002. Ne 2. C. 31-40. URL: http://nbuv.gov.ua/UJRN/vnanu- 2002-2-7.

2.3. HackpisHa 3micToBa niHisg «310poB’s i 6e3mexa»
)i

B YkpaiHi nutanHI0 30epeXXKeHHs 3[[0POB’sl MOJIOAi B HABYA/IbHMX 3aK/IajlaX 3arajibHOL
CepefHbOI OCBITI IPUAIIAETCS JOCTATHBO YBArM: € YMHHUMY 6e3/1id mporpam JIutsagoro
¢oupy Opranisanii O6’egnannx Hauniit (UNICEF); BUXOBHMX IPOCBITHUIIBKUX 3aXOfiiB
Ha pajiioKaHamax i Tene6adeHHi; IPOBOAUTHCS MPEBEHTHBHA POOOTA 3 MOIOAMAI0 B IIKO-
Jax, fie po3poOATh pisHi migxomu fo 1 3AiliCHeHHs; 30iIbLUIYETbCS KiNMbKICTh QiTHeC-
K1y6iB i iHIIMX 3aK/IajiiB CIIOPTUBHOTO CIIPAMYBaHH:A; HeoOXigHa iHpopMallisa 3akTafeHa
B Jlep>xaBHOMY cTaHAapTi 6a30B0i i TOBHOI 3araybHOI cepeHbol ocBiTH (2011 p.), YMHHUX
HaBYQ/IbHMX NPOrpaMax i MKIIbHMX Mifpy4YHMKAX npepaMeTiB «bionorisa» i «OcHoBy 3110-
poB’si» Tomo. ITompy MpiopUTETHOCTI 1{bOrO MUTAHHSA, BOHO € JOCUTD 3arocTpeHnM. Ilo-
CTi/{HO BMHUKAIOTb Pi3HOMAHITHI PU3UKY, 110 HETATVBHO BIUIMBAIOTh HA 3[I0POB’A i HaBiTh
XUTTS Monofii. Ile Bukinkae cTyp6oBaHIiCTb IefarorivHoi rpoMajchKoCTi, CiM’1 Ta iHmmx
COIlia/IbHUX JTAHOK.

OCHOBHOI IPMYMHOIO O4iKyBaHHA IIO3UTUBHMX PE3Y/bTaTiB € HaJIMipHA TeaTpasli3oBa-
HicTb 6araTbox 3axofis. Came TOMy HOTPiOHO peTesbHillle BK/I0YATU OyAb-5AKi BiTOMOCTI 10
IPEeIMETHOTO 3MICTy, BUKOPMCTOBYBATH peabHimli ¢GopMu i MeTonu 110ro BifoOpaskeHHs
CIMPaIOYCh Ha JKUTTEBUI JOCBiJ| YUHIB.

basoBa mikinbHa 6i0/10riuHa OCBiTa € OGHUM 13 MOXK/IMBUX LIIAXIB 3aK/IaJjaHHA CUCTEM-
HIX 3HaHb PO 3[J0pOB s, CIOCOOM 110T0 30eperkeHH i Oesnexy >kutts mopuan. Came ToMy
offHMM i3 1i 3aBjaHb € GOPMYBaHHA B y4HIB ByH/[AMEHTATbHMX 6i0/IOriYHIX 3HaHb, BifIIO-
BiJHMX YMiHb i HABMYOK IX 3aCTOCYBaHHA i LIiHHICHMX Opi€HTAIlill Ha CIIOCOOM 30epesKeHHs
3IOpOB’sI, I10r0 3HAYEHHI /IS TOBHOLIIHHOI caMopeaisatiii 0COOMCTOCTI B KUTTI.

PedbopmyBaHHA IMIKiNbHOI BiTYM3HAHOI OCBiTM TPYHTYETHCA HAa KOMIIETEHTHICHOMY
niaxopi ;o GopMyBaHHSA pefMETHOTO 3MICTy, OpraHisanii i pesynbraris HapdaHH:. Came
toMy B 2017 p. 6Y/I0 OHOBJIEHO CTPYKTYPY i 3MICT HaBYa/IbHUX IPOTpaM 3 yCix mpepme-
TiB 3 ypaXyBaHHAM YOTMPbOX HACKPi3HMX 3MICTOBUX JIiHiil, cepel sKUX — «3HOpOB’s
i 6esmexa». 1ls 3micToBa miHifA € 3aco60M iHTerpamil K BHYTPIilIHbOIIPEAMETHOTO, TaK
i MDKIpegMeTHOro 3MiCTy i KOpemoeTbCs 3 HMPOBIAHOW (30POB’A36epeXKyBaNbHOI0)
KOMIIETEHTHICTIO, 1[0 BXOJUTD 10 CKNafy «[pomMafaHChKi Ta collianbHi KOMIIETEHTHOCTI,
HOB’sA3aHi 3 ifjesAmMu ... Bo6pobyTy Ta 3H0poBoro crnocody kuttsa» [3]. Ilixg yac onmanysaH-
HA YYHAMMY IIi€]l KOMIIETEHTHOCTI K/TIOYOBYIM MOMEHTOM € pOPMYBaHHA Y HUX PO3YMiHHA,
1[0 3[J0POB’sI HABNUIIAa OCOOMCTICHA i colianbHA [[iHHICTh, OCHOBA IIOBHOIIIHHOI caMope-
ajisauii IOOUHA Y )KUTTI.
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HackpisHi 3MicTOBI /iHiI TICHO IO€HAH1 3 KOMIIETEHTHICHMM IIOTEHIL}ia/IOM HaB4a/IbHO-
ro npepMerta «biosnorisi» (npo e tidemvcst y noscH08anvHil 3anucyi HaguanvHoi npozpamu
«bBionoeisi. 6-9 knacu»); 3arajbHOIO JIOTO XapaKTEPUCTUKOI; KOHKPETU30BaHO IO K/Iacax
(6-9 kmacu) B KOXHilt TeMi (epaga npoepamu «3MicT HaBIATBHOTO MaTepiany») [1], a Takoxx
PO3KPUTO B Ka/IeHOAPHO-mMeMamu4Homy naawi) [2].

Y tabmmui 2.3.1 HaBefieHO OpieHTHp peasisawii HaCKpi3HOI 3MicTOBOI JIiHIl «3XOpOB’S
i 6esmexa» B OCHOBHIJI LIKOJIi ITOCIIJOBHO 1TO POKax HaB4YaHH: (6-9 Kmacyu) BiAOBiHO 1O
IIPEMETHOTO 3MICTY.

Tabnuuys 2.3.1.
IToegHaHHA MpeMeTHOro 6i0IOriYHOrO i 370pOB’A36epeKyBaTbHOTO 3MiCTy

3 HACKPi3HO0 3MiCTOBOIO TTiHi€I0 «3M0pOB’s i Oe3mekar»

< | HaBuampna rema 3popoB’a36epexxyBanbHMIl Hackpisna 3micToBa miHia
3 3MiCT TeMu
Ocnoena wikona (6-9 knacu), nasuanvruii kypc «bionozia»

Bcryn bionoris — nayka npo xxutta | Copuse yCBiIOMIEHHIO 3HAYMMOCTI
6e3IIeYHOr0 3[J0pPOBOTO >KUTTEBOTO
cepenoBuIla

Tema 2. OpHoxyi- | bakrepii — HaiiMenmi opHo- | Cripuse yCBiIOMIICHHIO He0e3IeKu

TUHHI OPraHisMu. | KIiTMHHI OpraHi3Mu. indexuiitHux Ta mapasUTapHMX 3a-

ITepexig no 6ara- | Ponb OfHOK/IITUHHUX Y IPUPO- | XBOPIOBaHb

TOKJTITUHHOCTI i Ta KUTTI TIOAVNHI

Tema 3. Pocmuan | Pocimua — >xuBuii oprasism. | CripusAe  yCBiOMIEHHIO 3HaueHHA

° QoTocuHTe3 AK XapaKTepHA | 3e7IeHNX HACa/PKeHb /I CTBOPEHH:A
8 0COOMMBICTD pOCIVH CIPUATINBOTO CEPENOBUILA KUTTA
: Tema 4. PisHoma- | PocimHHi yrpynoBaHHs. Cropuse yCBiTOMIEHHIO 3HAYEHH:

HITHICTb pOCTMH | 3HaUeHHA POCIVH JJIsA iCHYBaH- | POCIIVH 1A 3Mil[HEHHS 3[J0pOB’A

Hs KUTTA Ha IJIaHeTi 3eMIiA.
3HayeHHS POC/IVH JIA TIOVHNA
Tema 5. [pnbu JInmaiHukm. Cnpuse ycBimomneHHI0O Hebe3neku
IMapasurwani rpubu (Ha HpK- | 3aXBOPIOBAHb, L0 CIPUYMHIOITHCS
K/Iafii TPYyTOBUKIB i 30ymHMKIB | rpubamu
MiKO3iB JIFOIUHI).
SuaveHHst rpubiB y IpUpopi Ta
SKUTTI TIOIVHN
Tema 1. PisHoma- | Bupy tBapuH, o € mapasura- | OpieHTye Ha (pOpPMyBaHHSA y LIKO/LIPIB
HITHICTb TBAapMH | MM JIFOAVHY Ta IEPEHOCHMKAMM | LIHHICHOTO CTaB/I€HHA [0 B/IACHOTO
9 36y;u.{1/n<is XBoPo6 PisnomawiT- 3}:[0.1.)0.BTH i joTpuMaHHs IpaBUI 0COOM-
) HOCTi TBapyH, iX po/b Y IPMUPO- | CTOi riri€HM OO0 TOIEPEIKEHHA 3apa-
~ T Ta 3HAYEHHSA B XUTTI IOAMHM | XKEHHS MApasUTUIHUMM Oe3xpebeTHN-
MV TBapMHAMI

107




Po30in 2

< | HaByanpHatema | 3popoB’aséepexxyBanbHuil Hackpisna smicToBa miHis
3 3MicT TeMu
3
Ocnosna wixona (6-9 knacu), Hasuanvuuii kypc «bionozia»
5 Beryn 3HaueHHs 3HAHb IIPO NIOAVHY | 30pieHTOBYE Ha (POPMYBAHHI B yU-
8 17151 36epexxeHHs 1i 3T0pOB’s HIB PO3YMiHHS, IO 3OPOB’st — Hall-
; BUIIIA OCOOUCTICHA T1 CYCITi/IbHA LIiH-
HicTb
Tema 1. Opranism | Opranism mopyau sk 6ionorid- | CipsMoBYe Ha pO3yMiHHA yYHAMMU:
JIIONVHMA 5K 6i0710- | Ha cucTeMa e OpraHisMy JIFONMHU AK LIiJTiCHOI Ta
riyHa cucrema BiffkpuTOi 6i07IOTiYHOI cucTeMY;

e 3HA4YEeHHA PETYAATOPHUX CUCTEM
1A 3abesNedeHHs ITOBHOLIHHO-
ro (QyHKIIOHYBaHHA OpTaHisMy
TIOVHA

Tema 2. Onopa Ta | Hagannsa nepmoi goromorn 30pieHTOBye Ha  yCBiflOM/IEHHA
pyx IIpY YHIKOJPKEHHAX OIIOPHO- 3HA4EHHsA PYXOBOi aKTMBHOCTI JyIA
PYXOBOI CHCTEMM. 36epe>keHHsT (I3MIHOTO 3[OPOB’SI
[Mpodinaxryka mopyeHb JIOOVHY; HA TOTPUMMAaHHS IIPaBUII
OIIOPHO-PYXOBOI CCTEMU 6e3MmeyHOro0 MOBOIKEHHS T dac

KaTaHHA Ha PO/MKaX, KOB3aHaX, JIN-

JKax, CKeiiTax, CHOyOop/ax, BeloCH-

Iefjax Ta Ipy BUKOPUCTaHHI pi3HO-

MaHITHOTO CHOPTUBHOTO MpWIafA

é Tema 3. O6min Cx1aj] XapuoBUX HpO;[I.YKTiB. 30pieHTOBYE Ha YCBiJOM/IEHHS 3Ha-
¥ | pe4yoBMH Ta 3HaueHHs KOMIIOHEHTIB Xap4o- | YeHHs 36a/laHCOBAHOTO XapYyBaHH:]
® | meperBopenns BUX IIPOJYKTIB. I1s1 36epeXXEHHS 3[0POB s IOAVNHN
€Heprii B opranis- | Xap4oBi Ta €HeEpreTUdYHi IIO-
Mi JIIOIVMHY Tpebu MOoNUHN

Tema 4. TpaBen-
Hs

Xapu4oBi po3nmaju Ta ix 3anobi-
TaHHA

30pieHTOBYe y4HiB Ha yCBiJOM/IeH-
HA BOX/IMBOCTI JIOTPMMAaHHs Tirie-
HY Xap4yBaHH:; Ipo(diIakTuky 3a-
XBOPIOBaHb 3y0iB Ta iHIMX OpraHiB
TPaBHOI CCTeMy; Hebe3IeKu Xap4o-
BUX OTPY€EHb;

PO3yMiHHS ~HETaTUBHOIO  BIUIMBY
Ha TpaBJIeHHA aJIKOTOJIbHMX HAIOIB
1 TIOTIOHOIIA/TiHHA

Tema 5. [luxanus

3HayeHHs UXaHHA.
ITpodinakTka 3aXBOpIOBaHb
IVXAJIbHOI CUCTEMU

3opieHTOBYE Y4YHiB Ha PpO3yMiHHSA
HEraTMBHOT'O BIUIMBY TIOTIOHOIA/IiH-
Hs J1 3a0pyJHEHOrO MOBITpPs HA Y-
XaHHA Ta 3[I0POB’A JIIOJMHA
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< | HaBuanmpnatema | 3popoB’saséepexxyBanbHuii Hackpisna smicroBa minis
3 3MiCT TeMU
Ocnosna wixona (6-9 knacu), Hasuanvuii kypc «bionozia»
Tema 6. Tpan- Ipymu KpoBi Ta mepennBaHHA | 3OPiEHTOBYE Ha YCBiOM/IEHH: BaK-
CIOPT pe€4OBUH KpoBi IMyHHa cucrema. IMyHi- | IMBOCTI JOTPYMaHHA:
teT. CreundiuHmit i Hecrelu- | « TPaBWI IePETUBAHHA KPOBI s
¢biunmit imyHitet. ImyHisargis. 3ar06iraHH: iHPeKUIHNX 3aXBO-
Anepria. CHIJ. PIOBaHb, IO IIEPENAIOTHCA Yepes3
KposoTeui. kpos (CHIJI, remmatut C To1m0);
CeprieBo-CyayHHI XBOpOOU Ta | » 3axOfiB 3amobiraHHsA XBOpob6am
ix mpodinakTuka CepleBO-CYAMHHOI cucTeMu: ¢i-
3MYHI HaBaHTaKEHHA, YHMKHEH-
HA EMOLI/HUX CTpeciB, palio-
HaJIbHe XapyyBaHH:, Bif[IOYMHOK
Ha IIPUPOJI TOLLIO)
Tema 7. Bupinen- | Bupinenns — BaxmBmit etan | 30pi€eHTOBYe y4HIB Ha pPO3yMiHHA
Hs. Tepmopery- 06MiHY peqoBUH. 3aXBOPIOBaH- | HETATVBHOTO BIUIMBY aIKOTONbHIX
nAnisa Hs HUPOK Ta iX mpodinakTika. | HanoiB Ha QYHKIIiI0 HUPOK;
Ilepura gonomora npy TepMid- | YCBiJOM/IEHHsA ~ 3Ha4YeHHA  IIKipu
HUX TOIIKOMKEHHAX IIKipM | y IPUCTOCYBaHHi OpraHisMy Ji0 YMOB
(omixu, 0OMOPOXKEHHST), TEI/IO- | HABKOTMIITHBOTO CEPeIOBIIIIA;
9 BOMY Ta COHAYHOMY ynapi. _ | HaAOTpUMAHHA HpaBUT TeXHiKM 6e3-
E 3axBOpIOBaHHA MWIKipM Ta iX | IeKM IIif 9ac BUKOHaHHA IIPAKTUKO-
® npodimakTuka opieHTOBaHMX poOiT 3 6ioyorii, XiMmil,

¢isyKM, TPYZOBOrO HaBYAHHA TOLL[O;
JOTpUMaHHs OesIeYHOl IOBeNiHKM
B 100OyTi, Ha LK

Tema 8. 38’130k
OpraHisMy JIIOfu-
HMU i3 30BHIIITHIM
CepefioBUIIIEM.
Hepsoga cucrema

ITpodinakTuka 3aXBOPIOBaHb
HEPBOBOI CUCTEMI.

3opieHTOBYE Y4YHiB Ha pO3yMiHHSA
podiIakTUKM 3aXBOPIOBaHb HEPBO-
BOI CHCTeMM, 30KpeMa JOTPUMaHHSI
IIpaBM/I 4ePryBaHHA PO3YMOBOI [i-
AJBHOCTI Ta BifITOYMHKY

Tema 9. 38’130k
OpraHismy Jogu-
HI i3 30BHIIIHIM
CepeflOBHUILIEM.
CencopHi cuc-
TEMU

30poBa  CEHCOpHa
Oko. T'iriena 3opy.
CryxoBa CeHCOpHa CHCTeMa.
Byxo. I'iriena cnyxy

CucTreMa.

CropsAMOBye Ha PO3YMiHHA YYHAMU
NOTPMMAHHA IIPaBWI: Tiri€eHM 30py
Ta CIyXYy;

TeXHIiKM 6e3IeKM ITif YaC BUKOHAHHS
MPaKTUYHUX 3aHATD 3 XiMil, Qisuku,
6iomorii, TEXHOJOriit i TPyEOBOrO
HaBYaHH: TOIIO

Tema 10. Buira
HEPBOBA [IisA/Ib-
HICTb

Comn. bioputmn

30pieHTOBYE Ha YCBiOM/IEHHA y4-
HAMM 3HAYEHHA CHY JIA ITOBHOLIH-
HOTO (PYHKIIIOHYBaHHS OpraHi3My
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< | HaByanpHatema | 3popoB’aséepexxyBanbHuil Hackpisna smicToBa miHis
3 3MiCT TeMu
3
Ocnosna wixona (6-9 knacu), Hasuanvuuii kypc «bionozia»
Tema 11. Enpio- ITpodinakTuka 3saxBopioBaHb | CIPsAMOBYE Ha PO3YMIHHS YYHSIMU
KPMHHA CUCTEMA | €HIOKPMHHOI CUCTEMMU BIUIMBY TOPMOHIB Ha Ipoliecy o6mi-
Hy PE€YOBMH B OPraHi3Mi JTIOVMHY;
npodiakTuKy iogomeditnTy B op-
raHisMi Ta IHIIMX 3aXBOPIOBaHb,
§ [OB’SI3aHNX 13 TOpYIIEHHSM (PYHK-
; 11l eHJOKPUHHUX 327103
Tema 12. Po3amHo- | PenpopyKTyiBHe 300pOB’s Hauintoe Ha posyMiHHA y4YHAMU He-
JKEHHS Ta PO3BU- 06xXifHOCTI 30epeXeHHS PEIpONyK-
TOK JIFOfIVTHA TUBHOTO 3JI0POB’S MOJIOi Ta 3[J0pO-
BOTO CIOCOOY XXMUTTS AK HeOOXimHOi
YMOBY HapOJIXKEHH 3,0pOBOI IUTYHNA
Tema 3. [Tpuumu- | Knitnnze fuxanaa OpieHTye Ha 3aCTOCYBaHHA 3HAHHA
1 GYHKIiOHY- IIPO NPOLIECH SKUTTENIANBHOCTI KITi-
BaHHSA KIiTHHA TUHU JJI1 MOTMBALIII 30POBOTrO CIIO-
coby KXUTTs
Tema 5. 3akono- | Myrauii: Bugu MyTaniit, npu- | OpieHTye Ha PO3yMiHHA BaXK/IMBO-
MIpHOCTI yCIIaJi- | YMHU Ta HACTIgKM MyTaLill. CTi TEHETMYHOIO KOHCY/IbTYBaHHS
KYBaHHs 03HAaK CnanxoBi 3aXBOPIOBaHH:A JIIO- | Ta MOJIEKY/LIPHMX METOJiB fiarHOC-
mvHU. leHeTVYHe KOHCYMIbBTY- | TMKM 3ajyld HapOIKEHHA 37I0po-
BaHHA BUX JiTell, Ha IIUOOKe 3aCBOEHHS]
BIUIMBY Ha IIOTOMCTBO MIKiZZIMBUX
3BMYOK OAaTbKiB: TIOTIOHOKYPIHHS,
BXXVMBAHHSA a/IKOTOJII0, HAPKOTUYHMX
peyoBuH
§ Tema 8. Hapjopra- | biocdepa sk nimicHa cucrema. | Harimoe Ha posymiHHA Hacminkis
:\ Hi3MOBi 6io/moriu- | 3axuct i 36epexxeHHs 6ioce- | aHTPONIYHOrO BIUIMBY Ha IPUPORHI
Hi cucremMn P, OCHOBHI 3aXOJJ IJOZI0 OXO- | eKOCUCTEMM I 3[O0POB’sl JIIONVHY;
POHM HaBKOJIVIIHBOTO cepefio- | GOpMyBaHHA aKTMBHOI T'pOMajsiH-
BUIIIA CbKOI TO3MLil B Tranysi 36epexeHHA
MOBKI/IIA SIK OJHOTO 3 HAIpsAMIB 60-
pOTHOM 32 3M0POB’A
Tema 9. biono- OcHOBM reHeTMYHOI Ta KMTHH- | OpieHTye Ha PO3YMiHHA yYHAMM Cy-
Tid K OCHOBa HOI im>KeHepii. Po/b reHeTMYHOI | 9aCHMX TE€XHOJIOTIN y Talrysi liarHoc-
6ioTexHosorii Ta | iHKeHepii B cyd4acHuMX 6ioTeX- | TMKU Ta KOPEKIii CIIaIKOBUX XBOPOO
MeIULIVHNI HOJIOTiAX 1 MeguiyHi. [eHeTn4- | IIOmMHML;
HO MopudikoBaHi opraHismMn MOXX/IMBUX ITO3UTUBHUX i HeraTUB-
HUX HaCMiJKiB 3aCTOCYBaHH:A CydYac-
HUX GIOTeXHOJIOTiN, TeHETUYIHO MO-
EupikoBaHNX OpraHisMiB
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SIx mokasaHno B Tabmuwi 2.3.1 peMeTHUIT 3MicT po3piny «bionoris. 6 Kmac», CTOCyeThb-
Cs BUBYEHHS POC/INH, OaKTepiit, rpubiB i meperiiTaeTbes 3 BifOMOCTAMY NIPO 30epe>KeHHs
3OpOB’s i 6e3IeK >KUTTS JIIOVHNA.

Hacuuenns npegMeTHOro 3MicTy y « Bcmyni» 3[0poB’s30epeXKyBabHIM 3MiCTOM, SIKWIA
CIIPAMOBAHNIT Ha YCBiJOMJICHHA YYHAMY 3HAYMMOCTi 6€3II€YHOro 3JOPOBOTO >KUTTEBOTO
cepefoBMIIA.

3mict memu 2 «O0HoKRiIMUHHI 0pearizmu. Ilepexio 0o 6a2amoKimMuHHOCMi» CIIpUS€E YCBi-
JIOMJIEHHIO YYHsIMY HeOesIeKy iHpeKIiiTHIX Ta IapasuTapHMX 3aXBOproBaHb. I1if yac peari-
3anlil HacKpi3Hoi 3MicTOBOI JiHii «310poB’s i 6e3mexa» 11-piuHNM AITAM MOTPIOHO 3aK/IACTU
indopmariiro npo indexuiizi i mapasuTapHi 3aXBOPIOBAHHS, IPUYMHM iX BUHMKHEHHS, 110-
IIMpeHHs Ta Hacmigky. Hanpukiian, HaBdanpHMit MaTepian npo 6akrepil 30pieHTOBaHMII Ha
PO3KPUTTA iX MO3UTUBHOIO Ta HETATVBHOIO 3HAYEHHA. 3aCBOEHHA HaBYAJIbHOIO MaTepiany
€ eeKTVBHUM, SKIIIO OIMPATIICS HA XUTTEBUIT OCBIf yuHiB. Hanpukiiaz, Ha 3aHATTAX Me-
TOIMYHO JIOL/IBHO 3a/Iy4aTyl yYHIB O CK/Ia/JAHHs JIOTIYHMX 3MICTOBMX 3B sI3KiB MK GakTe-
pia/IbHUMI 3aXBOPIOBAHHAMMI, AHTUOIOTUMKAMM, KUIIKOBOK HaTMYKOK i KMCIOMOIOYHUMU
HPOAYKTaMI; O iCTOPil pO3BUTKY MIKpOOGIO/OTii SIK HayKu, pO3KPUTTA i BHECKY Y CHIACiHHS
JKUTTSI JIIOfieVl Bifi 6araTbox cMepTe/bHIX iH(eKIiTHIX 3aXBOPIOBaHb (4yMi, TUQY TOLLO).

Ba>xnBMM acrieKTOM BUBYEHHS LIUX [IUTaHb € JOTPUMAHHSA 0COOUCTOI ririeny, npodi-
JTAKTUYHMX IIelIeHb (Halpukiazg npotu audTepil, npasus, TyOepKynibosy). Pasom 3 Tum,
MO>KHa 3aIIPOIIOHYBATy YYHAM 3BEPHYTM YBary Ha CBOIO Me[IMYHY KapTKY, HasABHICTb B Hiil
pesynbrariB 1jerieHb. e ae 3MOry 3aMUCIUTICS He JIMIIe YYHAM, ane 1 6aTbKaM.

CripssMoBaHicTb HaBYa/IbHOTO MaTepiany TeM Ne 3 «Pocriutu» Ta Ne 4 « PisHomanimmicmo
pocnum» CIIpUAE YCBIIOM/IEHHIO YYHAMMU 3HAYEHH: 3€/IeHMX HACa/PKEHb I CTBOPEHH:A
CIIPUATIVBOTO CepefOBMIIA XXUTT i BIAIOBIJHO /51 3Mil{HEHHS 3OPOB 5.

ITpenmeTHi 3HaHHA PO HOTOCUHTE3 3aBJSAKYU SIKOMY 3€/IeHi POCVHY II€PETBOPIOIOTH
HeOpraHiyHi pe4OBMHM HaBKOIMIIHBOTO CepefoBMILa (BYIJIEKUC/INI a3 i BOAY) B OpraHiu-
Hi, BUKOpucTOBYIoul eHeprito CoH1d. I1py 1boMy B HaBKONIUIIIHE CepefioBUILe BUIAETbCA
KVICeHb HeOOXiTHWI /1A 31i/ICHeHH JVIXaHHA. Y YMTe/Ib 3BePTAE yBaTy Y4HIB Ha 3a/IeXKHICTh
YMUCTOrO aTMOC(EPHOro IOBITPs Bill 3€/IeHNX HACa/PKeHb. YYHI MOXYTb B3ATH Y4acTb Y ix
Haca/pKeHHi 01711 KO/ Ta IHIINX MICIX palioHy, ie BOHU NPOX1BaoTh. EdexTnBHUM €
y4acTb B aKisax «[pomazicbka iHBeHTapu3allis 3e/ieHNX Haca/pKeHb», «MaitOyTHe /1icy y TBO-
ix pykax», «Ilocanu cBoe nepeBo», «3a uncTe JOBKiIA», «[locamyu fepeBo — BpATYI MicTO»
Ta iHmi. Hanpukman, akuisa «IpoMancbka iHBeHTapu3allid 3e/IeHNX HacaJpKEeHby MIpU3HaYe-
Ha 11 3a6e31edeHHsI 00Ky i KOHTPOJIIO 32 CTAHOM 3eJIeHMX Haca/KeHb, IX SKOCTi TOLIO.

Tema 5 «[pubu» Tako)X Mae CIpsIMYBaHHS Ha 30epeXXeHHs 3[0pOB’sl Y4YHiB i Oe3neky
ixHbOrO XUTTA. [prbM sk i 6araTo iHIIMX OpraHi3MiB MOXKYTb OyTV HeOe3IeYHUMM i BU-
K/IVIKaTV OTPYEHHA i pisHi 3aXBOpIOBaHHA. Y4Hi MalOTh KUTTEBMIL JOCBif, PO OTPYEHHSA
B IIepiof 30MpaHHs IANMHKOBYUX IpubiB. ToMy BaykK/IMBUM € BUKOHAHHS IIPAKTUYHOI po6o-
i1 «Po3misHaBaHH: ICTIBHMX Ta OTPYIHMX IPUOIB CBOET MiCIIeBOCTi», Ha sKiil y4HI 3aCTOCO-
BYIOTb aT/Iacyl i BUSHAYHVKY Ta 32 IX JOIIOMOTOI0 BYAThCsI PO3IIi3HABATI IPUOML.

3n0poB’s136epe>KyBaIbHNUI ACIIEKT L€l TEMU MOMIATAE Y POSKPUTTI IIVPOKOTO BUKOPU-
CTaHHA Pi3HNX BUJIiB TPyOiB B MEMYHIil IPOMMC/IOBOCTI. YYHAM BifjoMe IIOHATTA «aHTHOi-
OTHKW», TOMY JOLII/IbHO 3BEPHYTH iXHIO yBary, Ij0 caMe IIeBHi BUM IpubiB IX IPORYKYIOTb,
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a aHTMOIOTHUKY € 3ac000M 60pOoTHOM 3 iHpeKitHNMM XBopobamy. CIpUITHATTS HaBYa/Ib-
HOTO Marepiany Ipo LiHHICTh IpubiB METOANYIHO MTOCU/IIOETHCS, SAKIIO 3a/TyYUTI YYHIB O
PO3KpUTTs HaykoBoro noasury Onekcanppa OnemMinra, AKuit i 1oro Kosmeru BiffKpuim aH-
THO10TUK «HeHiummiHy» 1 B 1945 pori orpumany HobeniBcbKy IpeMito B ranysi MeAUIIVHN.

KomnereHnTHicCHMIT OoTeHIjan 3MicTy 6iomnorii y 7-My Kiaci opieHTye y4HIB Ha BU-
BYEHHs 6107I0TiYHMX 0COOIMBOCTElT TApasUTAPHNUX Oe3XpebeTHNUX I MOIepeKeHHs 3a-
pakeHHs HUMM. MeTofm4Hi MOX/IMBOCTI peanisariii 3MicToBoI J1iHil «370poB’s i Oe3meKka»
HOJIATAIOTh Y PO3KPUTTI YYHAM IIIHHICHOTO CTaB/IeHHS [JO BJTACHOTO 3[JOPOB 5.

3 IUTUHCTBA JIIOIMHY OTOYYIOTb TBAapMHMU BOMa, Ha By/IMii Toilo. Bona MumoBorni
KOHTaKTye 3 HMMU. ToMy y4uuTe/b Ma€ 3B€pHYTH YBary y4HiB Ha BUAM TBAapUH, SKi Iepe-
HOCATD 6arato pisHUX XBOPOO i 110 BOHM € IKePe/IoM iX BUHMKHEHHsA. ToMy ITOBOI>KeHH
3 TBapuHaMM Mae 6yTu o6epexxHMM. Tako)K OCHOBHUM CIIOCOOOM YHUKHEHHsI 3apa>KeHH:
i 36epe>keHHs 3[0POB’Sl € JOTPUMAHHS 0COOMCTOI TirieHu I MOIepePKeHHs 3apaXKeHHs
HapasUTUYHUMM Oe3XpeOeTHIMM TBapyHaMM Ta POoQiIaKTUYHI 3aX0fu.

KomnerenTHicHmMiT noTeH1iasn smMicTy 6ionmorii y 8-My Ki1aci HaitOi1bII1 HaCHYeHMIT 3HAH-
HSIMM 37I0POB’ 5130€peXXYBa/IbHOTO CIIPSMYBaHH:. «MeToaM4HI MOXX/IMBOCTI peasisarii 3mic-
TOBOI J1iHil «370pOB’sl i O6esmeKka» NO/ATAIOTh Y PO3KPUTTI YMHHMKIB HOTPUMAHHS 3[l0POBOTO
criocoOy >KUTTA, sKi Hailbi/Ible 3ajeXXarh Bifi caMol mofuHM: Le (isuyHa KyIbTypa; pario-
Ha/IbHe i 30aTaHCOBaHe Xap4yyBaHHS; JOTPYMAHHA YMCTOTY HOBITPS; 3arapTyBaHHA OpraHi3-
My; IpodiTakTHYHi 3aX0/M; CIIoco6u 3ar00iraHHs 3aXBOPIOBAHb, 1110 IePEAIOThCS CTATeBUM
msixoM (Benepuunux i CHIJly); moTprmMaHHs 0COOMCTOI riri€HN; YHUKHEHHS TIOTIOHOKYPiH-
Hsl, BXVBAHHA aJIKOTO/IbHMX HAIlOiB, HAPKOTMYHMX Ta iHIIMX TOKCUMYHUX PEYOBUH; iHTe/IeK-
Tya/IbHOTO, MOPAJIbHOTO i [[yXOBHOTO PO3BUTKY MIOAVHM Towlo. [OL/IbHO BUKOPMCTOBYBATH
cy4acHi popMu BUpaKeHH: BifIIoBifHOro 3MicTy (T1aKaTy, 6ykieTy, MiHi-ipoexTi), hpopmMu
opranisauii gisyIbHOCTI y4HIB (MaicTep-Kmacy, akuii Towo)» (Matsr, 2018) [4, c. 26].

Dopmysanns pizuuHoi Kynvmypu cTocyerbesi 3micTy Temu «Omnopa i pyx», B sKiit po3-
KPUTO 3HAaHHA IIPO ONOPHO-PYXOBY CUCTEMY; IIpaBWIa 6e3[eYHOro ITOBOMKEHHA IIifl Yac
KaTaHHA Ha PO/MKAaX, KOB3aHaX, JIMDKAX, CKENTaX, CH0y6opnax i miji 4ac BUMKOPVICTaHHA
Pi3HOMaHITHOrO CIOPTMBHOTO MPUIAJMA; HABMYKM HalaHHA MEPIIOl MEAVYHOI OIIOMOTY
B Pasi YIIKOPKEHDb OIIOPHO-PYXOBOI CMCTEMM; LIIHHICHI Opi€HTaLl II0/I0 YCBITOM/IEHHS y4-
HAMM HAaC/ifIKiB TimoayHaMil i 3Ha4eHHs PyXOBOi aKTUBHOCTI i/1s1 30epexkeHHs Bi3NIHOTO
3gopos’st mopuHu. 1i 3HaHHSA, yMiHHA 1 IiHHOCTI MOTPiOHO POopMyBaTy B y4YHIB y 3B SI3KY
3 BUBYeHHAM IpegMeTiB «PisnuHa kynbrypar i «OcHoBM 310poB’si». Ha ypokax ¢iskynbpry-
P Y4Hi MaloTh BUKOPUCTOBYBATH 6io/oriuHi 3HaHHS 1po (isnyHi Ta NCUXiYHi MOXK/IMBO-
CTi opraHismy moayHN (HalpyK/Iaz, JOCTIIKeHH 3MIHU ITY/IbCY, apTePiaIbHOTO THUCKY IO
i mica disyHOrO HaBaHTaKeHHSI, BO/IbOBE MOJOAHH (i3VYHMX ITepeIKOf, TOLIO). € foc-
Bifj poOOTH LIKiJI, B AKMX YYHI BUpaXXaloTb iHPOpMallito Ipo rinoanHaMiio yepes CTBOPEHH
6ykieris, Hanpukiaz «[inoguHaMiss — BOPOT Cy4acHOI IFOAMHI» TOLLO.

Payionanvhe i 36anarcoéare xapuysanHs po3KpUTO B TeMax « TpaBiieHH i xkusieHH:» 1 «O6-
MiH pPe4YOBUH i eHeprii», B IKMX 3p00/IEHO aKI|eHT Ha CIOC00ax 30epe)keHHsI OpraHiB TPaB/IeHHs
BiJl pi3HMX YIUIMBIB, ZOTPMMAHHS PAlliOHAJIBHOTO i 30a1aHCOBAHOTO XapuyBaHH:; GOPMYBaHHS
YMiHb PO3paxOByBarTyi eHepreTHYHi 3aTpaTyi OpraHi3My Ta 00MpaTy IIPORYKTY XapayBaHH!A 3 ypa-
XYBaHHSM MeVIKO-0i0MOTI4HIX BUMOT 10 iXHBOI IKOCTi Ta 6e31eKy; JOTPYMaHH TirieHn Xxapuy-
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BaHHS; IPOQIIaKTUIIi 3aXBOPIOBAHb OPTaHiB TPABHOI CUCTEMI 71 XapUOBMX OTPYEHD; PO3yMiHHI
HETaTVBHOIO BIUIVBY Ha TPaBJIEHHA a/IKOTO/IbHYX HAIIOIB i TIOTIOHOKYPiHHA. I1if yac BuBYeHHA
L€l TeMu CTTif| 3a/Ty4aTyl YUHIiB 10 pO3pOO/IeHHs Pi3HMX MiHi-TIPOEKTIB, y4acTi B Pi3HNUX aKIIifX,
HaIpUKIIaf «300pOoBi 3y01 — 3M0pOBMIT OpraHism», «Mu 3a 3[0poBe XapuyBaHHs!» TOLIO.

HeoOxinnicTb dompumanns uucmomu nosimps i, BifoBigHo, 30epexkeHHsI OpraHis ju-
XaHHA PO3SKPUBAETHCA B TeMi «[lXaHHA», B SIKill 3aKLIEHTOBAHO YBary y4HiB Ha pO3yMiHHA
HeTaTVBHOTO BIUIMBY TIOTIOHOKYPIiHHA i1 3a0py/JHEHOTO IIOBITPs HA AMXaHHA Ta 3[JOPOB’A
mopauHn. CaMe TOMY BaXX/IMBUM € IPUIIEIUIEHHA YYHAM HaBUYOK JOTPUMAHHA CaHiTapHO-
TirieHiYHMX HOPM YMCTOTH IOBITPA y KIIACi i BOOMA, PEry/IApHOro NpOBITPIOBaHHA NPU-
MimeHHA. [lo 1iel TeMyu MOXXyTb OyTV puypodeHi akuii «ducre nmosirpsa — emikcup 3p0-
POB’s1», «Mm 3a 4uCTe MOBITPSI» TOLLO.

3azapmyeanHs opeanismy CTOCYeTbCA 3MicTy Temu «Bupinenns. TepmoperymAmis».
3MicT TeMM CIIpAMOBaHMIT Ha CIOCOOM 3arapTyBaHHSL. [i 3aCBOEHHA MOTPi6HO TIOEAHYBATH
3i 3MicTOM BifjIIOBiHOI TeMM HaB4aIbHOro IpeaMeTa «OcHOBYM 30poB si». [1if yac po3kput-
TS IIbOTO NMTaHHA Clifl 3BE€PTAaTy YBary Ha KOPUCTD i IIKOAY MOP>KYBaHH:A. Baxxiusumu €
BijloMocCTi 3 icTOpii MOp)KyBaHH, sAKe 3 4aciB CrapofaBHbOI YKpaiHM OB A3aHO 3 OfHUM
i3 HayOIBII IAHOBAHMX LIEPKOBHMX CBAT — XpeljeHHsAM. MeTofuuHo eeKTUBHUMM €
BMKOPVCTaHHs Ha 3aHATTAX HapOAHOI MyApocTi. Hanpukiaz ogHe 3 TaTMHCbKUX BUCIOBIB
Mens sana in corpore sano — «Y 300pOBOMY Tilli — 3[JOpOBUII AyX» YBIMIIJIO B HAPOLHY
CKapOHMUKY i XapaKTepu3ye €HICTb TileCHOTO i JYXOBHOTO.

Temu «TpaHcropT pe4oBuH», «Bupinennsa. Tepmoperynanisy», «CeHCOpHi cucTeMn» Ta-
KOXX aKyMY/IIOIOTh B 061 MaybKe yCi YMHHUKY 3I0POBOTO CIIOCOOY XXUTTS, CIPSIMOBaHI Ha:

* 3axoaM 3amobiraHHsA XBOpPOOaM CeplieBO-CyMHHOI cucTeMy: (isnyHi HaBaHTAKEHHS,
YHUKHEHHS €MOLI/IHMX CTPECiB, pallioHa/IbHE Xap4YyBaHHA, BiIIOYMHOK Ha IIPUPOLi
TOL0;

e PO3yMiHHS HETaTMBHOIO BIUIVMBY a/IKOTO/IbHMX HAIlOiB Ha CEPLEBO-CYJVHHY CUCTEMY,
(YHKIII0 HUPOK;

e POSKPUTTS 3HaUY€HHA CEHCOPHMX CUCTEM i LIKipK y IPUCTOCYBaHHI OpraHisMy JO yMOB
HaBKO/IMIIHBOTO CEPENOBUILA;

* YCBiIOMJ/IEHHSI Ba>K/IMBOCTI JOTPUMAHHS IIPAaBIUI ITepeBaHHs KPOBI J1s 3aro0iranHs
indexiTHNM 3aXBOPIOBaHHAM, 11]0 IlepefaroThes yepes KpoB (CHIJI, remarut C Toio);
ririenu 30py Ta cnyxy; OesneqHoi oBefiHKY B HOOYTi, Ha IUIDKI; TpaBuI 6e3neKn Iif
Yac BMKOHAHHs IPAKTUKO-OPIEHTOBAaHUX poOiT 3 Giosmorii, ximil, ¢isuku, TpymoBoro
HaBYaHH:A TOILO.

Bask/mBmit acreKT 3TOPOBOTO CIIOCOOY SKUTTA Lie 1Po6edeHH NPpoPdinakmuHux 3axo-
oOie. I1i BifoMOCTi MiCTATH MaiKe BCi TEMMU:

o «[Iuxanus», ¢pmrooporpadis — oayH 3i cioco6iB MpodinakTUKM 3aXBOPIOBaHb TyOep-
KYy/IbO3Y;

 «Tpancnopr pe4oBUH», BYaCHa NPOQiTaKTNYHA BaKLMHALA IIPOTH KOPY, TPUITY, IIPaB-
1I10 TOLLO;

» «EHJOKpMHHA cHcTeMay, PeTy/lApHa 3[jada KPOBi /171 BUABJIEHHA PiBHA [I0KO3M B KPO-
Bl, 11O 3a6e3neqye BYAaCHE BUABJIEHHA 3aXBOPIOBAHHA Ha niabeT; BXXMBaHHA 110OBAHOI
comni — opuH 3i crroco6iB npodinakTrky itofonediunTy B OpraHismi;
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o «3B’s30K OpraHi3My JIIofiMHY i3 30BHiIIHIM cepenoBuieM. HepsoBa cucremar i «Bumra
HEPBOBa [iA/bHICTb», JOTPUMMaHHA NIPAaBWI YePryBaHHA PO3yMOBOI JIiA/IbHOCTI Ta Bif-
HOYMHKY; 3HAYeHHs CHY 151 IOBHOL[IHHOTO (QYHKIIIOHYBaHHS OpPraHisMy.
InmenexmyanvHuti, MOPAnvHULL i OYX08HULI PO3BUMOK MHOOUHU € OCHOBOIO PO3BUTKY

mopuHn. 1i BigoMocTi 3aknafeHi B Temi «Buila HepBoBa Ais/NbHiICTb». BoHM cripsamoBaHni
Ha YCBiIOM/IEHHS YYHAMM Icux0odisionorivHol iHAMBIAyaIbHOCT] MOAVHY; 3HAYEeHHS Ca-
MOBMXOBaHH: y popMyBaHHI 0COOMCTOCTI; 6€311eYHOr0 BIUIMBY COLia/NTbHNUX (aKTOpiB Ha
dbopMyBaHHA 0COOUCTOCTI.

Y WKiIbHi pOKM IICHXiKa JUTHHY iHTEHCMBHO PO3BMBAETHCA i 3a3HAE PiSHUX YIUIMBIB. e-
pe3 Te I1ij] Yac 3aCBOEHHsI 610/IOTiYHX 3HAHb, HA 3aHATTSX IIOCTIIHO Tpeba 3aIy4aTyl y4IHiB 0
Oecify Ipo pr3MKY, SIKi MOKYTh HAIIKOWUTY 30POB 10 1 XKMUTTIO mofuHu. Lle KoHTaKT! Ha By-
JIMLAX 3 HE3HAVIOMMMMY JIFO[IbMY, PEECTPaLiisl B HE3HAIOMMX IPyTIaX COLia/IbHUX MEPEX TOLLIO.

Cnocobu 3an06ieaHHs 3aX60PH068AHD, U0 NePedarMbCs CrAmMesum Wisxom (8eHepUUHUX
i CHI/Ty) poskputo B TeMi «PO3MHO>XeHHs Ta PO3BUTOK TIOAMHW». [i 3MicT Hallimoe yuHiB
Ha pPO3yMiHHs He0OXiTHOCTI 30epeXKeHHs pelPOfyKTUBHOTO 3[0POB s MOJIOZIi Ta 3[I0POBOTO
CriocoOy XXUTTS SIK He0OXifIHOI yMOBY HapoOpKeHH: 31opoBoi gutuHy. 1i sHaHHA 1 LjiHHO-
cTi noTpibHO popMyBaTH B y4YHIB y 3B’I3Ky 3 HaBYaJIbHOIO Iporpamoro npexmera «OCHO-
BU 370poB’s1». I1ifl yac BUBYEHHS 11i€l TeMy NOTPiOHO 3BepTATM yBary y4HiB Ha CeKCyasibHe
3IOpOB’si, BpaxOBYBaTHM iXHiit iHTepec JO LyX muTaHb. [liITTKiB [iKaB/IATh MUTAHH, 110
TaKe CEKC, CEKCya/IbHi Opi€HTallii, CeKCya/IbHa IIOBEiHKA, CEKCYa/IbHICTD TOWO. 111 BayKmuBi
YMHHMKM CTAHOBJIEHHSI 0COOMCTOCTI BIUIMBAIOTD Ha 1i IICUXiYHe 30poB’st. BpaxoByioun fe-
JKATHICTh IIVIX IIMTaHb, 10 i€l po60TH MOTpiOHO 3amyyary $axiBLiB: TiKapiB-TiHEKOIOTIB,
CEKCOJIOTiB, BEHEPOJIOTIB Ta iHIIi, AKi PO3T/TyMadarTh Iil/IiTKaM Cy THiCTb TAPTHEPChKMX CTO-
CYHKIB MK X/IONLIAAMU Ta AiBYaTaMU, HACTiKN He00auHMX, Oe3BiNIIOBIgaIbHIX CTOCYHKIB,
iX yIUIMB Ha ITOfia/IbliIe XXUTTA. Ba>K/IMBYUM I1ifj Yac PO3KPUTTSA MPOO/IeM PelpOfyKTUBHOIO
Ta CEKCYa/IbHOTO 3[JOPOB’Sl MOJIOJ € 3a/y4eHHA OaTbKiB 3 METOIO ITPONAraHAy POAVHHUX
LiHHOCTeI 1 BiIOBiTa/IbHOI IIOBETiHKIA.

Komu jigetbcs npo peaisario 3MicToBoi JiHil «30poB’s i 6e3meKka» c/1if HeOEMiHHO
aKIeHTYBATy yBary yYHiB Ha JOTPMMaHHI 0COOMCTOI ririeHn, a TakoXx 3acrepiratu ix Bif
TaKUX LIKiUIMBUX 3BUYOK, AK TIOTIOHOKYPIiHHA, Y>KMBaHHA a/IKOTO/IbHUX HAIIOiB, HApKO-
TUYHUX Ta {HIIVX TOKCMYHMX PEYOBYH, HaIMipHe 3aXOI/ICHHA KOMIT FOTEPHVMM Ta HIIVMUI
irpamu, iX BIUIMBI Ha AKICTb >XUTTA MogyHN. 1]i nuTaHHA pOSITIALAI0TbCA MalbKe B yCiX Te-
Max HaB4a/IbHOro Moy «biosnoris, 8 Kmac».

ITig yac npoBefieHH: 3aHATh 0COOMUBY yBary Tpeba MpUALIATY OBONOMIHHIO Pi3HUMMU
crioco6aMy HaJaHHs IepIIOi HEBiIKIAaZHOI OIOMOTY, OCHOBHE 3aBJaHHS SKOI IONIATAE
B TOMY, 11100 LIJIIXOM IIPOBEIeHHS HAIIPOCTILINX MEANYHIX 3aX0O/iB BPATYBATY KUTT I10-
TEpIIZIOMY, SMEHILUTY JI0T0 CTPaKAaHH: i IToNlepefuTI pO3BUTOK MOXIMBUX YCK/Ia/JHEHD.

ITig yac 3aHATD i3 HaTAaHHS eKCTPEHOI MeMYHOI JOIIOMOTY e(PeKTVBHUMM € IIPOBefieH-
H MaJICTep-K/IaciB, Ha AKUX CTBOPIOIOTbCA Pi3Hi CUTYallil, AKi MOXXYTb BUHUKHYTU B XKUTTI,
SIK IIPaBUJIO, HECTIOAiBaHO, 32 YMOB JedilnTy Yacy i 3a BifICyTHOCTI JItofieit 3i CreliabHOI0
MENMYHOIO OCBITOIO.

ITig vac imitanii pisHUX BUJIB HaJaHHSA IEPIIO] MeAMYHOI JOIIOMOI B y4HiB (opmy-
I0TbCsI HeOOXi/IHI HaBWYKY, SIKi HAJIAIOTD /TIOAVHI BIIEBHEHOCT] Y MORIOHMX CUTYALIisIX Y KUT-
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Ti. ¥ IMX BUIIafIKaX BaXX/IMBO He IifJaBaTUCA MaHilli, JiATY WBUAKO 11 pilllyde, TOMY 11O
B TaKi MOMEHTH IOpOra KO)KHa ceKyHa. Hanpukmnapm, ciifi ycBifoMIroBaTy, HACKI/IbKM BaXK-
JIMBMM € BYaCHe HaJJaHHA IIepIIOi MEAMYHOI JOIIOMOTH IIiJ] Yac apTepialbHOI KpOBOTEYi.

Y4Hi MalOTh 3HATU IIPO 3HAYEHHA HaJaHHA NIEPIIOi HEBiK/IAHOI OIIOMOI'H, IKOTO Ha-
marwTb MixxHapoguuit pyx YepsoHoro Xpecra i Yepsonoro IliBmicaAns i mo 13 BepecHs Bifi-
3HA4Ya€TbCA AK BcecBiTHIN JeHb HalaHHA NePIIOi MeUYHOI fonoMoru. IHiniaropamu y 1ioro
Bi[J3Ha4eHHi BUCTYIIAI0Th HALiOHa/IbHI OpraHisauii — 4neHn MiXHapogHOro pyxy Yepso-
Horo Xpecra i Yeponoro IliBmicsais [6]. B ocBiTHiX 3ak/majax IpOXOAsATh pisHOMAaHITHI
aKIIil, MajicTep-K/Iacy TOLLO.

[Tonynsipua BigeoxocTuHroBa Komnanis YouTube npencrasisie 6e3/iy Bifjeo pisHUX ak-
11iit, pparMeHTN AKMX MOXKHA IIPOJAEMOHCTPYBATH Ta 0OTOBOPUTY Ha 3aHATTAX TOLIO.

KomneTeHnTHicHMIT moTeH1Iia 3MicTy 6iomoriiy 9-My Kinaci 3opieHToBanuit Ha popmy-
BaHH: BMiHHA XapaKTepU3yBaTy IlepeBary Ta MOX/IMBI pU3UKY BUKOPUCTAHHA FeHeTMYHO
MOfVQIiKOBaHUX OPraHi3MiB; 3aCTOCOBYBATY 3HAHHSA IS OLIHKY MOXX/IVMBUX HO3UTUBHUX
i HeraTMBHUX HAC/IAKIB 3aCTOCYBaHH Cy4acHMX Oi0TE€XHOJIOTIiT; BUCTIOB/IOBATY CYI>KEHHS
I[OfI0 MO>K/IMBOCTEN BUKOPUCTAHHS FeHeTUYHO MOAV(iKOBaHNX OpraHi3MiB.

3mict Temn 3 «IIpyHIMIM GYHKIIOHYBaHHA KIITUHI» OPIEHTYE YYHIB Ha 3aCTOCYBaHHA
3HAHHJ [IPO IPOLIECH KUTTENSUIBHOCTI K/ITYHY [JIs1 MOTMBALIII 3lOPOBOTO CIIOCO0Y >KUTTSL

Bigomocrti mpo meTa6051i3M, itoro 6iomoriuHe 3HaUYeHH: /11 PYHKI[IOHYBaHHS OpraHis-
MiB B I[/IOMY € BOXIMBUMM JIJI1 YYHIB. Y4HI MalOTh ONMPATHCA HA 3HAHHA IIPO IIPOLECH
JKUTTEIIS/IBHOCT] TBapyH i 0OMiH PEYOBMH i TepeTBOPEHHsI eHeprii B OpraHisMi JTIOVHIL.

Y wiit TeMi po3IIMPEHO BUBYAETHCA (POTOCKHHTES i PO3KPUBAETDCA 10T bionoriuHe 3Ha-
YeHHs /I MigTpUMaHHA )KUTTA Ha 3eMJIi, a caMe IJIaHeTapHa JIoro pojb.

3asoanms 0ns yunis. Po3B’sDKITh 3ajiady i 06TOBOPITH pe3y/nbTaTit B TPy,

3apmaya. Exomoru 3aHenokoeHi Bupy6koro niciB B Kapnarax. Poss’s3aBim 3agauy, foBe-
ZiTD sIKe Ma€ 3HAYEHH: I HaCeJIeHHA OJHOrO MiCTeuKa, AKILO 3a OOy ToAJHA CIIOKIBAE
B cepegHboMy 560 11 KucHI0. PospaxyiiTe, Ha CKUIBKY [JHIB BUCTa4YUTDb MICTEYKY 3 HaCe/IeH-
HAM 36 THUC. MEIIKAHIIB KICHIO, IO BUAIIAETHCA T€KTapOM JIiCY 3a BereTaliliHNil Iepiof,
AKILO B COHAYHMI IeHb ic Bupinse 200 kr kucHio (02).

3mict Temn 4 «30epexxeHHs Ta peanizaiisa cnagkoBoi ingopmarii» i Temu 5 «3aKoHO-
MipHOCTi yCHagKyBaHH:A 03HaK» OPIEHTYIOTb YYHIB Ha pO3YMiHH: BaXK/IMBOCT] T€HETMYHOTO
KOHCY/IBTYBAaHH:A Ta MOJIEKY/IIPHUX METOJIB JiarHOCTUKM 3311 HAPOJKEHH: 3[I0POBUX JiTelL.

Y4urenb sBeprae yBary yuHiB Ha BUBYEHH: CIIaIKOBMX O3HAK y POAMHI Ta IJTAHYBaH-
HS POZIMHM; 3aCO0M 3aXMCTY Bijj BIVIMBY MyTareHHMX (PaKTOPiB; CIaJKOBi 3aXBOPIOBAHH
mopuHN. BUKOHAHHA y4HAMMU IpoeKTy «CKIaflaHHA B/IACHOTO POJOBONY Ta JIEMOHCTpaA-
LA yCIIagKyBaHH:A NEBHNX O3HAK (3a BMOOPOM y4Hs) / POIOBIifl POAVHY BUIATHUX JIFOfiEN
(3a BMOOpOM y4HsI)» € METOIMYHO epeKTUBHMM i BUK/IMKAE iHTepec B yUHIB.

ITig gac peanizanii HackpisHoi 3MicTOBOI J1iHil «3KOPOB’s i Oe3neka» MpeaMeTHNI 3MICT
TeM MOTPIOHO HACHYYBATH IPUKIAAMU 3 )KUTTA i COLIA/IbHUX MeAitHMX 3aco0iB, fie po3-
IJIARAI0TBCS TPArivyHi HACTIKM BIUIVBY Ha IIOTOMCTBO IIKi/IMBUX 3BMYOK OATbKiB: TIOTIO-
HOKYPIiHHS, B)X/BaHH: aJIKOTO/II0, HAPKOTUMYHIX PEYOBUH.

Takok MOYKHA 3a/Ty4aTyl Y4HIB IO CTBOpPEHHsI OyK/IeTiB, I/TaKaTiB, IX BUKOPUCTAHHS Ha
ypoli, 3a/Iy4aTy iX O pO/IbOBOIL IPU.
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Tema 8 «HapmopraHnismMoBi 6iomoriysi cucreMu» HalliTI0e Ha PO3yMIHHS YYHAMY HACTT/IKIB
AHTPOIIYHOTO BIUIVBY Ha IPVUPOLHI €KOCUCTEMM LA 3T0POB sl IOAVIHY; CIIPUSAE TOTPYMAHHIO
€KOJIOTIYHOI Ky/IBTYPY B OBCSIKJIEHHOMY YXUTTI, POPMYBaHHIO aKTVUBHOI I'POMA/ITHCBKOI 031~
1ii B rayysi 36epekeHHs JOBKI/ULA sIK OZHOTO 3 HAIIPsIMIB 60pOThOM 32 310pOB 1. TaKuM 4nHOM,
y Liiit TeMi IIPOCTIKOBYIOTbCS TPY 3MicToBi JiHii «Exonoriuna 6e3nexa i cTammii pO3BUTOK»,
«3nopoB’s i besmexa» i «I[pomasiHCbKa BiNOBIANBHICTD», SIKi IEPEIVTITAl0ThCI MDK 0000
i ocHOBHe iXHE CIIpsAIMyBaHH: Ha 30epeXXeHHsI CepelOBUILIA /1A IKICHOTO ITPOXKVBAHHS TIOVHIL.

BuBuatoun oco6mBocTi GyHKIIOHYBaHHS HOIY/IALL, eKOCKUCTeM, b6iocdepu st 06rpyH-
TYBaHH 3aXOJiB IX 30epe>keHHs], IPOrHO3yBaHH: HACI/IKIB BIUIMBY JIIOAVHY HA €KOCHCTEM,
BM3HA4YEHHA NIPAaBUJI CBOEI TIOBEIHKI B CyYaCHUX €KOCUCTEMAX; YIACTb Y IPUPOJOOXOPOHHIN
JiA/IBHOCTI Ta JOTPMMAHHA €KOJIOTIYHOI KY/IbTYPU B IOBCAK/IEHHOMY XKUTTI 11 CTBOPIOE CIIPU-
SIT/IVBI YMOBY JJIS1 >KUTTS JIFOAVIHY 1 36epeskeHHs il 310poB’s. TyT MpOCIifKOBYETbCA IpsiMa
3aJIeXKHICTD Bifj IIOYYTTS BIACHOI IPOMAJISTHCHKOI BilIITOBIJa/IbHOCTI IO €KOJIOTi4HOI 6e3nexu
i cTamoro posBUTKY i BifiIIOBiTHO /10 3M0poB’s i 6e3neku >kutts mopuun. Lle ctocyerbes mo-
BE/IIHKM B JIiCi, B CTAaBJIEHH] [I0 BUKI[IB CMITTs, JI0rO HAKOIIMYEHHA. Y YHi AK Y4I€HU CYCIIiIb-
CTBa € OYEBU/ILAMM 3aCMidyBaHHA MICT, IapKiB, CKBEPIB, TiCOHACAIKEHD, 6eperiB BOOVIMMII]
i BmacHe Boziu. PasoM 3 TVM, BOHM Iie TIOTY>KHa CIJIa, KA CBOEI0 YYacTIO y MAaCOBMX 3aXO-
flax (Hampukiaz, akuis «BpATyiiMO cBO€ MiCTO Bifj CMITTA» TOIIO), po3p0o6/IeHHI IPOEKTiB 3i
CTBOPEHHS CII0C06iB 60pOTHOM 3 yTHT3aIli€I0 CMITTA MOYKe ITOfI0/IAT 6araTo meperoH. Y4Hi
3HAIOTB IIPO iCTOPIIO i3 TbBIBCHKMM CMITTSIM, SIKa IIPUBEPHY/IA YBAry O IPO6IeMy TOBOKEH-
H# 3 Bigxoiamy B MaciuTabax Bciel kpainm. Taka >x mpo6ema fefasi rocTpiliie ocTae mepey
BE/IMKVMMMY Ta Ma/IVIMM MIiCTaMM, ce/laMI. | MMTaHHA He JMile B iHBECTULIAX 1 IPOEKTYBaHHI
cMiTTEnepepoOHMX KOMIUIEKCIB, a i1 Y KY/IBTYPi MEIIKaHI[iB {010 IIOBOIPKEHHS 3 BiIXO#aMu
Ta IXHill CHPOMOXXHOCTI OIUIATUTH SKICHY Iepepo6bky cmiTTs (Cxopoxon, 2007) [5].

Bucnosox. HanoBHEHHA INpeIMETHOrO 3MICTY CIeljia/IbHMMM 3HAHHAMM, YMiHHAMU
i HiHHICHMMM Opi€HTALiIMM CTOCOBHO peasisalii HackpisHol niHii «3m0poB’s i 6e3mexa»
B NO€HAHHI 3 pisHMMM popMamy opraHisallii HaBYaHHSA € HA[|3BUYAIHO BOX/IMBUM. Ta-
KM HIJXif CIpysie pO3BUTKOBI B Y4HIB IIPeIMETHOI i K/TI0Y0BOI (3[0pOB’s130epeXKyBaibHOI)
KOMIIETEHTHOCTeN. MeTOINYIHO TOBEEHO, 1110 epeKTUBHMM € Oe3IocepeHe IX 3aTydeHHs
JI0 Pi3HOMAHITHMX aK1ii, 30KpeMa «MoJIozib 3a 3MOPOBMIT CLIOCIO XXUTTS», «Bunmocs 6ytn
3popoBUMI», «Monopb npotu CHIly», «CHIlly — HI»; yuyacTb y Mi>KHapOHMX OCBIiTHIX
IIporpaMax 3j0poB’s130epeXKyBaJbHOTO CIIPSIMyBaHHs, 30KpeMa «PiBHIIT — piBHOMY», @ Ta-
KOX 'POMaJICbKIX OpraHisaiisx, 3okpema «IlIkoma 6esmnexu ta BuxusanH fiteit « TVIBEP».

Jliteparypa:
1. Dbionorisa. HaB4anpHa mporpama i 6-9-X K/IaciB 3araJbHOOCBITHIX HaBYa/JbHMUX 3aKIafliB.

[EnextponHuit pecypc]. 2017. Pexxum goctymy: https://mon.gov.ua/ua/osvita/zagalna-serednya-
osvita/navchalni-programi/navchalni-programi-5-9-klas.

2. Bionoris. 6-9 xnacu. KanengapHo-temarnyHi 1wianu. bionoeist i ximist 8 pioHiti wikoni. Kuis, 2017.
NeNe 4, 5, 6.

3. 3axoH Ykpainn «IIpo ocsity» (2017 p.). https://uk.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA %D
0%BE%D0%BD_%D0%A3%D0%BA%D1%80%D0%B0%D1%97%D0%BD%D0%B8_%C2%AB%D
0%9F%D1%80%D0%BE_%D0%BE%D1%81%D0%B2%D1%96%D1%82%D1%83%C2%BB_(2017).
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4. Maram H. Peanisanis 3micToBoi niHil «350poB’s i 6e3neka» y HaBYaHHI yYHiB 6i0710Tii TIOAMHIL.
Bionoeis i ximis 6 pioniti wixoni. Kuis, 2018. Ne 5. C. 26-28.

5. Cxopoxon I.C. Ilpo6memyu HakonM4YeHHA TBepAMX IOOYTOBUX BiIXOHIB B KypOPTHO-
pekpeaniiiuiil cepi Ta LyLAXM iX BupilleHH: MaTepianu monosifeit III kongeperuii «Inpop-
MAUIHHI MeXHOTI02I 8 YNPABNIHHI MYPUCINUYHOI Ma KYPOPMHO-DEKPEAyiliHON eKOHOMIKOH».
Beppsancopk, 2007. URL: http://tourlib.net/statti_ukr/skorohod.htm.

6. Illxorma 6esmeku ta BiokuBaHHs giteit. URL: kivertsi.com.ua/. ../go-shkola-bezpeki-ta-vizhivannya-
tiver-provela-pershi-miski-zmag. ..

2.4. 3mictoBa ninia «IlignmpuemnusicTh i piHaHCOBa IPaMOTHICTH»

Merta HackpisHoi 3MicTOBOI NiHii «ITionpuemnusicmo i PiHaHco8a pamomHicmo» — pos-
BUTOK JIiIEPCbKYX iHILiaTUB, 30AaTHICTb YCHIIIHO AifiTM B T€XHOJIOTIYHOMY LIBUIKO3MiH-
HOMY CepefioBuIL, 3a0e3Ie4eHHsI KPalloro pOo3yMiHHS MOJIOAVM IIOKOHHAM YKpaiHIiB
HPaKTUYHMX aCIeKTiB QiHAHCOBYX INTaHb (3Ii/ICHEHHS 3a0lLIa>KeHb, IHBeCTyBaHHS, 3a-
HO3MYEHHs, CTPaXyBaHH:, KPENUTYBAaHHA TOIIO).

Y HaBYasIbHIN IpOrpaMi 3 ypaxXyBaHHAM METOLMYHMX MOXK/IMBOCTEN IPEJMETHOTO 3Mi-
CTy Opi€eHTHPU Ha POPMYBaHHs YMiHb PO3IICAHO HOETANHO (110 Kmacax) [2].

YuHiB 6 K1aciB OpieHTYIOTb Ha (POPMYBaHHA YMiHHA IipaxyBaTu KilbKicTb piyHMX
Kirenb i 3po6MUTY BUCHOBKM IIPO IX HAsIBHICTD; HOSICHUTH 3Q/IOKHICTh YPOXKal0 Bif yMOB
cepeloBMIIA TOLIO.

YuniB 7 K1aciB OpieHTYIOTh Ha (OpMyBaHHA BMiHb PO3B’SI3yBaTH €leMEHTapHI eKo-
JIOTi4Hi po6/IeM; BMITI PO3paxyBaTy YMCebHICTD MOMY/IAL Y MiCLieBiil ekocucTeMi, ix
B32€MO3B A3KM 3 IHIIVMY HOMY/IALISIMIL.

YuniB 8 knaciB opieHTyI0Tb Ha popMyBaHH:A BMiHb pO3B’A3yBaTH b6io/oriuHi 3agaui Ha
00UNIC/IeHHs 3aTpaT eHeprii ITiJ] Yac BUKOHAHHS Pi3HUX BU/IB [JisS/IBHOCTI.

YuHiB 9 K1aciB OpieHTyI0Tb Ha (POPMYBaHHA 3TATHOCTI PO3B’A3yBaTy €/IeMEHTapHi re-
HETHYHi Ta eKOJOTi4Hi 3a/1a4i; pO3pax0OByBaTy 3a/IEKHOCTI POCTY OffHi€l IOITY/IALI Biff iHIIOL.

Y 4uHHI HaBYa/IbHIN Iporpami 3 6iomorii 1A ocHOBHOI mIKomM [2] HackpisHa 3Mic-
toBa niHiA «[ligmpremmuBicty i ¢iHaHCOBa IPaMOTHICTb» 3HANIIUIA CBOE BiOOpPaXKEHH:
(mabnuys 2.4.1).

Tabnuus 2.4.1.
Bimo6pakeHHa HaCKpi3HOI 3MiCTOBOI TiHil
«IlignpuemmuBicTb i piHaHCOBa rpaMOTHICTH» B YMHHII HABYA/IbHIl HpOrpami
3 0i0/I0ril I/IA 0CHOBHOI LIIKO/IM.

6 Kmac

Tema 1. Knitnna Cripuse po3BUTKY 3[aTHOCTI YCIIIIIHO [iATU B TEXHOJOTiYHOMY
LIBU/IKO3MIHHOMY CE€PENOBUIILL

Tema 2. OpHokniTiHHI opra- | Cripuse ycBiTOMIEHHIO MOXIMBOCTEN MPAKTMYHOTO BUKOPHU-
Hismu. Ilepexig go 6araro- CTaHHs ONHOK/ITUHHMX /I OTPUMaHHs Giorymycy, 6iomanusa
KIiTMHHOCTi TOIIO
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Tema 3. Pocnuan Crpusie 3a6esIeYeHHI0 KPAIOro PO3YMiHHS MOJOAVIMU YKpa-
THISIMY IPAKTUYHMX aCreKTiB GpiHAHCOBMX MUTaHb: OBOYIBHMIL-
TBO, CaZliBHULITBO, 610TEXHOJIOTII TOLO

Tema 4. PisHomManiTHiCTD Crpusie 3ab6e3nedeHHI0 KPaIoro po3yMiHHs MOJIOAVMI YKpaiH-
pocnuH LAAMU TPAKTUYHMX aclIeKTiB (biHaHCOBI/IX IIMTaHb: (biTo;[maI?[H,
JEeKOPATMBHI POC/IMHM, CTBOPEHHA KOJIEK1iil, CYBEHIPiB TOLO

Tema 5. Ipubu Crpusie 3abe31edeHHIO KPaIjoro po3yMiHHs MOJIOAMMY yKpPaiH-
ISIMY [IPAKTUYHUX ACTEeKTiB (piHAHCOBMX MUTAHb: BUPOIIYBaH-
Hs1 IIAIMHKOBYX Ipu6iB, BUPOOHMIITBO MPOAYKTIB XapuyBaHHS
3 BUKOPYCTAHHSM IPr6iB TOI[O

7 Knac
Bceryn (opieHTOBHO 4 rogu- Opi€eHTye Ha IpaKTHUYHe BUKOPUCTAHHS TBAPKH Y HepMepChKo-
HH) My TOCIIOJJapPCTBi, PO3BUTOK JIilepPChKUX iHIl[iaTUB

8 xnmac

9 xnmac
Tema 8. Hagopranismosi OpieHTye Ha YCBiZOM/IEHH: BifMiHHOCTE!l MDK IPUPOTHVIMU
6iomoriuni cucremMn Ta IITYYHUMI €KOCUCTEMAMU 32 IIOKA3HUKAMIU IIPOJYKTUBHOC-

Ti 71 eEeKTVBHOCTI; CIIPAMOBYE Ha YCBiIOM/IEHHS eKOHOMIiYHOI
OLIiHKY IPMPOJHMX €KOCUCTEM Ta AHTPOIIIYHOTO BIUIMBY Ha HIUX;
CIIPSIMOBYE Ha ZOTPUMAHH eKO/IOTIYHOI KYNbTypy B 6i3Heci

Tema 9. Bionoris sk ocHoBa | OpieHTye Ha PO3YMiHHs HepeBar Cy4acHuX 610TeXHOMOril Hax
6ioTexHOMOrl Ta MEAVIIMHN | K/IACMYHVMY METOfIAMM CeNeKILii; 3SHa4eHHS LS MiAIPYEMHNIIb-
KOl [IiAJIPHOCTI Cy4aCHMX HAyKOEMHMX TEXHOJIOTIN, 30KpeMa,
B [iarHOCTHMIII Ta KOPEKIil CIafIKOBIX XBOPOO JIOAVHY, Y BUKO-
PUCTaHHI TreHeTUYHO MOAM(IKOBAHMX OPraHisMiB Ta peYOBUH
(mponyxuii), SIKi OffepXKYIOTh METOfaMI TeHHOI iHXeHepii

Il oganbLUIoro BIPOBaIpKEHHA CKIAJHMKIB Lii€l HAaCKpi3HOI 3MiCTOBOI JIiHil BaXK/IMBO pe-
TE/IbHO O3HAMIOMMTHCA 3 €BPOIENICHKUM JJOCBiIOM BIPOBAa/PKEHHA PaMOK OliHIOBaHHSA PiBHIO
chOopMOBAHOCTI BifOBIHMX KOMIIETEHIIiN y /Iofeil pisHMUX BikoBMX Karteropiit. O6 emHaHMit
nocnigayipknii neHtp (JRC) nposis y 2010-16 pp. mocmipkeHHA Bix iMeHi [eHepanbHOTO V-
PpeKTOpary 3 MMTaHb 3aTHATOCTI, COLlia/IbHMX CIIpaB Ta CYCII/IbHOI iHTerpallil 3 METOX BU3HAYEH-
HA CIIJIPHOTO MiIXORY /10 PO3BUTKY Mi/ITIPUEMIMBOCTI K KOMIIETEHTHOCTI. PesynmbTaToM 11boro
TOCIJIKEHHA CTajla paMKa MiITPUEM/IMBOCTI K HACKPiSHOI KOMIIETEHTHOCTI /1A TIOfENl pi3HMX
BikoBuX Kateropiit EntreComp (1o anasorii 3 po3po6seHoto paHillie Ta apase/bHO0 PaMKO0
my¢posoi komnerenTHOCTI DigiComp). Pamka EntreComp BusHavyae nionpuemnusicmo 5K
HACKPi3Hy KOMIIETEHTHICTD, SIKy TPOMAJITHI MOXXYTb 3aCTOCOBYBATM Y BCiX cepax >KUTTH,
MOYMHAI0YM 3 IK/TyBaHHA PO BIACHUIT PO3BUTOK, 10 AKTVBHOI YYaCTi Y >KUTTi CYCIIiIbCTBA,
BXOJ)KeHH: (IIOBTOPHOTO BXO/DKEHHA) HA PMHOK Mpali B pojii IpaliBHMKa abo caMo3aiiHsA-
TOi 0CO0Y, @ TAKOXK [0 3aCHYBAHHS B/IACHOI CIIPaBy (KY/IBTYPHOI, COLia/IbHOI Uyt KOMEPLIITHOI).
EntreComp cK/IafiaeTbcs 3 TpbOX cep KOMIIETEHTHOCTEN Ta 15 KOMIETEHTHOCTEIA, I AKMX
PO3po6IEHO TeCKPUIITOPI’, 1110 OIMCYIOTD BiTIOBi/HI /iis/IbHiCHI 03HaKM (ZMB. Tabmuiio 2.4.2).

9) eckpumTop — JeKCUYHA OFVHNL (CTIOBO, cnosocnonyquHﬂ) ichopMauiimo—nomyKOBoi’ MOBMU, AKa
CITY>KITD IS OIMCY OCHOBHOI'O CMIC/IOBOTO 3MiCTY JJOKYMEHTIB.
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Tabnuus 2.4.2.

CxrmagHUKI MiApUEMHNIBKOI KoMneTeHTHOCTi EntreComp

Cdepn | KomnereHTHicTD ITigkasku Jeckpunropn
1.1 Buasnenns Buxopucrosyrite BusHauTe MOXXIMBOCTI Ta CKOPMUCTATECH
MO>KTTMBOCTEMN CBOIO YSIBY 1 3716- HVMM JJI1 CTBOPEHHSA LIHHOCTI B COLjia/lb-
HOCT, 11106 BU3HA- HOMY, KY/IBTYPHOMY Ta €KOHOMiYHOMY ce-
YUTU MOXKIUBOCTI penoBMILi
IJ1A CTBOPEHHA BusHaute notpebu i mpobnemu, sKi mO-
TIeBHOI LIiHHOCTI TpibHO BUpiumMTH
BcTaHOBITH HOBI 3B'I3KM i 3BeHiTh pasoM
pOSKUZAHI CKIafOBi CepefoBUIINA, IO6
CTBOPUTH MOXX/IMBOCTI I CTBOPEHHSA
IiHHOCTI
1.2 Kpearus- Possusaiite kpea- PossuBaiiTe BapianTu ifieti i MOXXIMBOCTEN
HiCTh TUBHI Ta 3MiCTOB- CTBOPEHHA L[iHHOCTi, 30KpeMa, jimmi pi-
Hi iei 1IIeHHS JI/I HAsABHUX Ta HOBUX BUK/IUKIB
HocnmimxyiiTe i eKcriepyMeHTYIiTe 3 iHHO-
BaLiIHMMU TiIXOIaMI
IToepnyviTe 3HaHHA Ta pecypcu JJiA JOCAT-
’§ HEHHA L[iHHUX pe3y/IbTaTiB
g 1.3. bayennsa IIpamoriTe, VsaBristiiTe MaitOy THE
; KEpPYIOUNCh CBOIM PosBuBaiite cBoe 6adeHHs i BTimoiiTe ifel
g 6ayeHHAM Mali- y Al
s 6yTHBOTO Bisyamisyiite MaitbyTHi cueHapii mia mim-
E)[ LIOTO KepYBaHHsI JiAMU
— 1.4. OninoBaHHA | MakcMa/lIbHO Ou1iHiTb, YOro BapTa OKpeMa IIiHHICTb y co-
imeit BUKOPVICTOBYTE Llia7TbHOMY, KY/IBTYPHOMY /1 EKOHOMi4HOMY
imei Ta MOXK/IN- TIaHi
BOCTI Busnaute, gxuil moTeHIianm Mae€ ifmes 1A

CTBOpEHHsI IIIHHOCT, 1 3izeHTNdiKyiiTe Ha-
JIeXH] ctoco6y il MaKCUMaIbHOTO BUKOPH-
CTaHHA

1.5. ETmyHe Ta
00rpyHTOBaHE
MUCTIEHHS

OuiHroiTe Ha-
CIIiJIKY 1 BI/TUB
if1e11, MOXKJIMBO-
cTell i fiit

Omninite Hacnmipkm imet, AKi IPUHOCATH
LiHHICTD, i BIVIMB MifIIPUEM/INBOI Ail Ha
LIi/IbOBY TPYITy, PUHOK, CYCIIi/IbCTBO i cepe-
[OBUIIE

TMomipkyiiTe, HACKUIBKY OOIPYHTOBAaHNMI
€ IOBIOTEPMiHOBI CoLlia/ibHi, Ky/IbTypHi Ta
eKOHOMIYHI L/, a TakoX Kypc oOpaHux
T

HiviTe BigmoBimampHO
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2. Pecypcn

2.1. Camocaigo-
MicTh i camoe-
dexTUBHIiCTD

Bipre y cebe
i IpoROBXYyJiTE
PO3BUBATHCD

PosmipkoByiiTe IIpo CBOI MOTpebu, mpar-
HeHHsI Ta O)KaHHS Ha KOPOTKUIL, CepenHiit
Ta TPUBAJINI TEPMiH

BusHauTe Ta OLiHITH CBOI 0COOMCTI Ta IPy-
OB CH/IBHI 1 C7TabKi CTOpOHM

Bipre y cBOIO 3[aTHICTh BIUIMBATK Ha Xif
MOpMiVi, He3Ba)kalo4yM Ha HeEIeBHICTb, 3a-
TPUMKM Ta TUMYACOBi IIOPa3KN

2.2 MoTuBamis
i HamomermMBicThH

He Brpavaiite
KOHILIEHTpallii i He
371aBaliTeECh

Mariite TBepanit Hamip BTinmuTH ifei B mii
i 3aIOBOIBHUTY CBOIO IIOTPeOY B YCIiXy
bynbTe roToBi mo TepmiHHA i HamarariTech
TOCSATHYTU CBOI JOBIOTEPMiHOBI 0cOOMCTI
Yy IPYTIOBI LI

BynbTe rHyYKMMM LIIOMO TUCKY, HECIIPUAT-
JIMBYUX YMOB Ta TUMYACOBMX IIOPa30K

2.3 Mo6inizarisa
pecypcis

36epitb HEOOXiT-
Hi Bam pecypcu
i KepyiiTe HUMM

OtpumariTe MaTepianbHi, HeMmarepiambHi
Ta 1MpPOBi pecypcy, HeoOXimHI WA BTi-
TIEHHA ifielt B [1il, i KepyiiTe HUMI
MakcuManbHO CKOPUCTATeCh 0OMeXeHN-
MU pecypcamm

PosBuBaiiTe KOMIIETEHTHICTb, He06xi1my
151 6Yb-IKOTO €TaITy, 30KPeMa, TEXHIUHY,
IOPUIVYHY, IIOFATKOBY Ta IM(POBY KOMIIe-
TEHTHICTb, i KepyliTe Hero

2.4. ®inaHcoBa
Ta eKOHOMiYHa
IPaMOTHICTh

Possusarite
¢inancosi Ta
€KOHOMIi4Hi «HOY-
xay»

OminHiTh BapTicTb BTi/leHHA ifel B Aisi/ib-
HICTb 3i CTBOpEHHS IIEBHOI L[iHHOCTI
IInanyiiTe, 3aIpOBA/PKYIITE Ta PETYIAPHO
orjiHoiiTe PiHAHCOBI pillleHHs

Kepyitte ¢inancamu, 11106 nepecBifuntiucs
B TOMY, L0 [Ii/IbHICTD 3i CTBOPEHHA IIEBHOL
LIHHOCTI MO>Ke TpMBATy OBIMIA Yyac

2.5. Mob6inizanis
iHImMX 0ci6

Hapuxarire in-
VX, BUKINKANTE
Y HUX €HTY3ia3M

i 3amyyaitre 10
CIpaByu

Hapuxaiite BifnoBifiHi 3a1]ikaB/ieHi cCTOpO-
HI Ta BUK/IMKAliTe Y HY HUX €HTY3ia3M
3mo6yabTe MifTPUMKY, HeOOXITHY LI BOCAT-
HEHHS BOX/IVMBUX Pe3yNbTaTiB JleMOHCTPYIi-
Te e(peKTUBHE CIIIKYBaHH, IIePeKOHAHH,
JleMoHCTpYyTiTe e(l)eKTMBHe CIIJIKYBaHHS,
TIepeKOHaHH:A, BMiHHA BeCTU IIeperoBopu
Ta JTifiepchKi 3ai6HOCTI

3. Tpaucdopma-

i B Oii

3.1 InimiaTuB-
HiCTb

Tiitre

3aI0YaTKOBYIITe IIPOLIECH, AKi CTBOPIOIOTD
IiHHICTh

IIpuiimariTe BUKIMKA

HiiiTe i mpawoiiTe HaJi JOCATHEHHAM LIijIei
HE3aJIEXXHO, He BiIXOfIbTe Bifi CBOIX HaMipiB
i BUKOHYJITE 3aIl/TaHOBaHi 3aBJaHHA
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3. Tpaucopmauis B il

3.2 IInanyBanna | Crasre npioputery, | » CTaBTe JOBrO-, CE€pefHbO- Ta KOPOTKO-
Ta ynpaBliHHSA OpraHi3oByiTe Ta CTPOKOBI 1Ly BusHauvaiite mnpiopurern
IIPOBOJIbTE TIOCTIi- i wraum fift AganTyiitecs o Hemepenbaye-

IyH04nii KOHTPO/Ib

HIUX 3MiH

3.3. Jonanusa
6ap’epiB, moB’s1-
3aHNX i3 HeOolI-

HO3HAYHiCTIO, IBO3HAYHOCTI Ta HeodiKyBaHUX pe3y/nbTaTiB Y MeXKaxX CTBOPEH-
HEBU3HAYEHICTIO | PU3UKY HA L[IHHOCTI CTPYKTYPOBAHO OLIiHIOITE Ta II0-
Ta pUSMKaMu PIBHIONTE ifjel Ta IIPOTOTMIIN 3 PAHHIX €TaIliB

[Tpuitmarite
pillleHHS CTOCOB-
HO HEIEBHOCTI,

ITpwitmariTe pillleHHA, KOM pe3ynIbTaT TAKOTO
pillieHHs HelleBHMIA, KO/M OCTYIIHA iHdopMa-
11 He[IOBHA 4y ABO3HAYHA, a60 KOJIN € PU3UK

V1A SMEHILIEHHS PU3JKIB TOPAa3KN
Bupimryitte MinnuBi curyanii HeraitHO
i THYYKO

3.4. CniBnpans
3 iHINMMM OCO-

G6ammu IIOJATE i IypTYyIiTe Te imei B il Iypryiite moBkoma cebe iio-
IOBKOJIA cebe meit Bupimryiite xoHQIKTM i TO3UTHBHO
TIoIeN CpuiiMaliTe KOHKYPEHIIiIo

CrBoproiiTe KO-
MaH[y, CIIiBIIpa-

IIpamtoriTe pasoMm i croiBmpamoiite 3 iH-
IIMMM 3 METOK PO3BUTKY iflell Ta BTi/IOM-

3.5. HaBuaHHs
yepe3 JOCBif

BuiTbca B mponeci
TIisITBHOCTI

Buxopucrosyiite 6ynb-sKy iHIL[iaTUBY A5
CTBOPEHHA L[iHHOCTiI K MOXX/IMBICTb 4O-

rOCh HaBUMTUCA

e BuiTbcad pasoM 3 iHIIMMM, BKIIOYANYK
1 KOJI€er, 1 HaCTaBHMKIB

o MipKyiiTe i BUiTbCA i 3 YCIIiXY, i 3 MOpasKu
(2K B/IaCHOI, TaK 1 iHIINX)

Pamka EntreComp Bigobpakae ckmafHicTh cepyt KOMIETEHTHOCTI MiAPUEMINBOCTI,
SIKa CTOCY€ETDHCA JEKI/IbKOX acleKTiB HALIOTO LIOJEHHOTO JKUTTH, i MOXKE BUKOPVICTOBYBATHCh
sIK GararoriboBuit oBifHMK. [TepeBara xoua i1 IMPOKO, a/te BCEOXOITHOI PAMKI KOMITETEHT-
HOCTEJ B TOMY, 1110, HE3BXKAI0YM Ha MOXK/IMBI By3bKOCIIELlia/li30BaHi Ha/lalITyBaHH:A, BOHA
TaKOXX YMOXK/IMB/IIOE IIOPiBHAHHA iHIL[iaTUB, AKi pO3ITIAAIOTD IiIPUEMINBICTD AK KOMIIE-
TEHTHICTb, CIIPYUSIIOYY CIIIBHOMY PO3YMIHHIO TOTO, 110 O3HAYA€ Oy T MiAIPUEMINBAM.

Y HaBuanHi 6ioyorii MOXyTb OyTH peanizoBaHi pi3Hi HampsAMKu (OPMYBaHHS YMiHb,
IIOB $I3aHVX 3 HACKPi3HOIO 3MicTOBOIO niHier0 «IligmpuemmuBicTp i PpiHaHCOBA IPaMOTHICTDB».
OpHyM i3 HaIIPAMKIB € IPOEKTHA Ais/IbHICTD YYHIB. 3 miAIpueMIMBicTIO Ta (piHaHCOBOIO rpa-
MOTHICTIO IIOB s13aHa OKpeMa opMa NpoeKTiB — 6isHec-1Iany i crapramm. Kpim Toro, Bax-
TIVIBUM, XOY i HETOIIMPEHNUM CKIa[IHMKOM IIPUPOSHMYIOOXOPOHHMX iHILaTVB i IUIaHiB A1l €
OLIiHKAa €EKOHOMIYHOTO CK/Ia/JHIKA, 30KpPeMa, BAPTOCTi eHepreTMYHMX BUTPAT, OLliHKa IPUPO.I-
HUX pecypciB (pekpeawiiiHoi Ta eCTeTNYHOI LiHHOCTI) B CHCTeMi eKOHOMIYHVIX ITOKa3HMKIB.
Sk oxpemmil cKMaiHMK MiANpUeEMIMBOCTI i PpiHAHCOBOI TPaMOTHOCTI PO3ILAIAETLCA MeAili-
HMIA ACIIEKT: POJIb PeK/IaMy Ta 0COOMMBOCTI 1l GYHKIIOHYBaHHS y CY9aCHOMY CBITi; TOMY CK/Ia-
JlaHHA pexIaMyl (Y1 TO aHTUPEeKIaMI) SKOMYCh 00 €KTY, ABMIY a00 MOfil € ZOBOMI MOIIN-
PEHMM TUIIOM BiIKpUTUX 3ajiay, sIKVM IIPUINCYETbCA TBOPYUMIL piBeHb (HAIIPUKIIAJ], CK/IACTI
aHTMpEKTaMy TIOTIOHOKYpiHHI0). HajimommpenimmM (MOX/IMBO, 11 HallOi/IbII KOPUCHUM) €
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BUKOPUCTaHHs (piHAHCOBMX PO3PAXYHKIB 3 METOIO YPO3YMIHHS YUHAMM MaTeMaTMYHMX MO-
zieneit 6ionoriyHMX 00 €KTIB, IpoLeciB i ABuLL: (iHAHCOBA IPAMOTHICTD PO3ILAIAETHCA SK iH-
CTPYMEHT, 1110 TIOJIETIIYE 3aCBOEHHA MaTeMATUYHMX MOJIefel] y IIPYPOJHNYMX HayKaXx.

PosrisiHeMo fesiki 3rafaHi HAIPSMKY Ha KOHKPETHMX IIPUKJIafiaX 3 HaBYaHH:A 610710Tii.

Hikde HaBefieHO 3a/jaqy, MoOyHoBaHy Ha po6oTi 3 popMynamn.

«Ocb Mopienb, 1110 OMUCYE Xifl emifeMil:

b =0,00002 x B x N — 0,00005x B
¢=0,00004 x B,

fie B — uncenpHICTD (B IIeBHMII MOMEHT) XBOPUX

C — 4ncenpbHicTDb TUX, XTO IIepeXBOpPiB

N — 4mcenbHICTDb THX, XTO HE XBOPIB

b — mpupicT 3a eHb KibKOCTi XBOpUX

C — IIPUPICT 3a IeHb TUX, XTO [IEPEXBOPIB

3anuTaHHA:

1. Yu popmyeTbes y mofeit 1o i€l XBOpoOu CTiiikumii iMyHiTeT?

2. YUy BMMpaIoTh IO Bif 11i€l XBopo6u?

3. Enipemii sikux XxBopo6 MOXKyTb 6yTH ONucaHi Tako0 Mofeno?» [3, c. 57]

Sk 6aurmo, MaTeMaTNYHa MOJIe/Ib € OCHOBOIO 1€l 3amadi, B sAKiil gudepeHuiitHi pis-
HSIHHS HaBMJCHO IIOKa3aHi y crpolieiit popmi, sIK IpupicT 3a geHsb. Binnosini Ha mepiui
JiBa 3aIIMTAaHHA € pe3y/IbTaTaMyl aHa/Ii3y HaBefleHNnX GOpMYII i He TOTPeOyIOTh MifiCTAaHOBKYI
Oynp-saKux yncen'’. Bigmosizp Ha mepiie 3aMTaHHS BUXOAUTD 3 GOPMY/IM IPUPOCTY XBO-
pux. Yu € B 11itt popMyIi CKIaHUK, 1110 MiCTUTD KiNbKiCTb THX, XTO nepexBopis? Hi. Tox, Ti,
XTO IIepeXBOPIB, 3HOB He XBOPIIOTh: Y HMX Taky cHOPMYyBaBCs CTiVKuit iMyHiTeT. OTpuMaTn
BiJIIOBifb Ha Jpyre 3alMTAHHA [EII0 CKIAJHillle, ajie TAKOXK MOXI/IMBO BUK/IIOYHO 3 aHalli-
3y dopmys. UncenbHICTD XBOPUX 32 IA€HDb 30ibUlyEMbcs 32 PaXyHOK HEPLIOTO CKIaJHMKA
(0,00002xBxN) i smeHuyemocs 3a paxyHok apyroro (0,00005xB); B Toit cammit 4ac Kinb-
KICTb TUX, XTO II€PEXBOPIB, 36i/1bmyembm Ha 0,00004xB. Ik 6aunmo, XBOPMX WO JHA CTaE
MeH1Ie Ha 0,00005xB, ane TuX, XTO Ofly>XaB, CTa€ 6inpure nuire Ha 0,00004xB. Kymau mornmn
nogituca 0,00001xB? Ma6yTb, BOHIH i € Ti€I0 YaCTKOKW XBOPUX, AKi oMepnu... Bignosigb
Ha TPeTeE 3alUTAaHH] — i IIOEHAHHA MaTeMaTUIHOI MOJierli 3 peasbHUMU 6i0/I0TiYHMMY
3HaHHAMU: Tpeba 3HAWTY IPUK/IAV TAKUX XBOPOO, SKi JAIOTh CTIVIKWIT IMYHITeT cepen THX,
XTO IIePeXBOPiB, CMEPTHICTb IP6MM3HO 20% i B MOMY/IALII 1O HUX HEMA€ BPOIPKEHOTO iMy-
HiTeTy (TMOgyMariTe cCaMOCTIITHO, K BUITIaM 6 popMyny, SKIO [IeBHA YaCTVHA HaCe/IeH-
HS Mana 6 ypomKeHuit iMyHiTeT 10 1iel XBopoon).

ITa 3amada € MOBOMII CKIaJHOI0, OI/IbIlIEe TOTO: HABITh MOSCHEHHS, HaBeNeHi BuUllle, He BCi
Y4Hi CHpUIIMAIOTh 1 pO3yMIIOTB «3 TO/I0Cy». A Tenep ysiBMMO co0i Taky 3agady. Tato sarpormo-
HYBaB THHeIKepy' popMyny pospaxyHKy TVIKHEBOI CYMM KUILIEHBKOBMX IPOILEN Ta TPo-
IIIeVA, IO BifJK/Iafjal0ThCsl Ha JIITHI BifmmounHOK. MoykeMo 6yTy BIIeBHEHUM, IO Oy/b-sIKuit

10) IIs3apjaua mikaBa came THM, 1110 CIIpO6a BUPILIMTH i 32 JOOMOTOIO IiICTAHOBKI IIEBHIIX 3HAYEHD i MOie/Tio-
BAHH;I, HATIPUK/IJ, B CEPEIOBUILI €/IEKTPOHHNX Tab/NIIb, He TUIBKI He HAOMVDKAIOTh [I0 PO3B sI3aHHsI, @ HABIAKIL,
3aIUTyTYIOTb i YCKJIQ/JHIOIOTD PO3B’I3aHHS; Ha TIEPILIVX ABOX 3alIMTAHHAX Lie pahiHOBAHO YMCTa MaTeMaTIYHa 3a/jaya.

W Tineiipkep (Bix aHri. teen-ager, teen — ...HaJUATh SIK CKJIa10Ba YaCTHHA YHCIIBHUKIB + age — BiK) —

I1JUTITOK, 0HAaK abo aiBYrHA y Biui Big 13 10 19 pokis.
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THUHEVPKep MIBU/IKO 0 IIPOBiB aHasti3 popMynn i 3po3yMiB, sKi [ii MOXYTb 30i1b1umu Cymy
KUILEHbKOBYUX I'POILLeT, a sIKi — 3meHuumu. I1icyis Takoro aHasIi3y poss’si3aTyi HaBeeHy BUIIe
3ajiaqy Oy1o 6 3Ha4HO yerure. (Bapro 3asHaunTy, 1J0 B eAKMX HaBYQIbHYUX 3aK/IaZlaX PO3po-
671eHO C1CTeMy BHYTPILIHBOLIKITBHUX «IPOLIOBMX» OVHUILIb, TAKUX COOi MiCIIeBMX IPOILIEIL.
L1i rporui HapaxOBYIOTbCSI OKPEMMM YYHAM (i K/1acaM B 1I/IOMy) 32 IeBHi JOCATHEHHS Ta MO-
XKYTb Oy TV BUKOPUCTaHi B MeXXaXx ILIKO/IY B IKOCTI IVIATDKHOTO 3aC00Y: 3 HUX MOYKHA KYTIUTHU
COJIOZOLLi Ta HAIIOl B IKIIbHOMY OydeTi, a00HEeMEHT y LIKi/IbHY TPEeHKEPHY 3a/1y, 3aMOBUTHI
eKcKypcito Tomo. e Texx croci6 HabmsuTy MateMaTndHi GOPMYIIN IO yPO3YMiHHS YIHAMIA.)

He Bapro mymaty, 1110 HaBefieHa BMILe 07iMNia0HA 38 PIBHEM CKIQJHOCTI 3ajia4ya € BUHSAT-
koM. HacripaBpi, HaBiTb B OCHOBHIII ILIKOIi € TTeBHA Ki/IbKiCTb MaTeMaTMYHMX Mopierneit (Y T.4.
IpsIMO BKa3aHi y Iporpami, HanmpuK/az, GopMyIy ONTHMATIbHOI Macyl Tila Ta iHeKcu Macu
Ti/a), O SIKVX aHA/IOTi4Hi MeToay aHaisy 6y/1o 6 LikaBo 3amyunTi. Oco6/I1MBO BPaXOBYIOUM fie-
Jia/1i YacTile BUKOPUCTAHHS «HAYKOHOAIOHNIX» GOpMYN y peK/iaMi Ha KILITAIT POPMYIU KPACU.

Sk Bxxe 3asHa4asmocA BHuIE, APYIMM HAIpsAMKOM BIIPOBAJPKEHHSA €/IEMEHTIB IiJIIPUEM-
ymBoCTi i piHaHCOBOI IPaMOTHOCTI (a TAKOXX MeRiarpaMOTHOCTI, KPUTUYHOTO MUC/IEHHS Ta
HIIMX KOPUCHYX KOMIIETEHIIiN) € «IKpa3 aHa/li3 peKIaMy — siK y GopMi TEKCTOBOro abo Ha-
OYHOTO, TpaivHOro HOCIA, TaK i y BUITISAAL aK1iii, pek/aMHoI KaMnaHii (To6To MiHi-TIpoeKTy).
Ocp npuxiaz Takoro 3apiaHHs: «[lifroTyiite pekamMmy OfHOTO 3 XiMiYHIUX eleMeHTiB Tab/m-
ui Menpeneesa, sKa IIOKaXe, YOMY €/IEMEHT HOTpi6HI/H7{, e 3yCTpi4a€eTbCs, LiKaBi (baKTM, 110
HiZCWITIOE J10TO JiI0, a 1110 3MeHIye. [is/jadi HOBMHHI 3aX0TiTH J10T0 KymuT» [6].

IlixaBo, 110 Lie 3aBAaHHA Hepefdadae MOXKIMBICTh OpraHisallii TO/I0OCyBaHHs «IPOILN-
Ma» 5IK CBOEPIIHY 1iiKaBy (pOpMY B3aEMOOLIHIOBAaHHS — OLIiHIOBAHHS IpolIMMa (/151 LIbOTO
JOLIbHO BUKOPMCTOBYBAT/ HE PeasibHi, a irpoBi Ipollli, AK OT 3e4y 3 Mi>XHapOJLHOTO I10-
piBHsIBHOTO fHocmimpkeHHs PISA). 3a3HaunMo TakoX, 110 1je 3aBJaHHS MOXKe CYTTEBO 3Mi-
HIOBATNUCS B 3aJIOKHOCTI Bifj MeTu (HanpuKiIaz, MOXKe Iepef6adaryl iHTerpaio 3 TeXHIKO0
i TeXHOJIOTisIMM — YAaCTOTY BUKOPUCTAHHA Yy cMapT@oHax, peepBepKax, MEAMUIVIHI TOILIO),
crimpaTucs Ha 6io/IoriuHy posb, iHTerpyBaTy 3HaHHA 3 reonorii i acrpodisuku (moumpe-
HICTb e7IeMeHTiB y IPUPOZi, IOXOpKeHH ifi yac Benukoro Bubyxy a6o Bubyxy HagHOBUX
3ipok i Take inmre). Kpim Toro, € pisHi rpacdiuni cepii, B skux XiMiuHi eieMeHTN yocoOeHi
B BUIJIA/ JTr0fieit, Mipo/oriyHmx iCTOT TOII0; Taki 300paskeHHs TeXX MOXKYTb 3irpaTit BaXK-
JIMBY POJIb B PEK/IAMyBaHHi XiMiYHOTO €/IEMEHTY.

Hpyruit puknaz 3aBgaHHA Takuil: «CKIaiTh HeBEMMKNIL TEKCT /1A peKIaMU Le/I07I03-
HOI KJTiITMHHOI CTiHKM y )KMBOMY CBiTi. Baira Meta — mepexkoHaTy BCi KIITHHM «IIpUE6aT»
co0i TaKy >X KIITUHHY CTiHKY» [4]. Sk 6a4nMo, je By>k4e 3aBIaHHs, siKe MK iHIINM TOTy€
Y4HIB [I0 TOTO, 11J0 PeK/IaMHe HOBiJOM/IEHHS He € BUK/IIOYHO iHpopMaTuBHMM (Ha BifMiHy
BiJj IIONIEPENHDOrO, B IKOMY BMMAaraaacs, Xo4 i HeIBHO, HAyKOBa JOCTOBIPHICTb HaBeeHNX
(daxTiB), B HBOMY 3aBX/Y € eJIeMEeHT IIePEeKOHAHH, 1 BapTO [IaM sATaTy, 110 ToBap abo Io-
CIIyTa, SIKi PEKIIaMYIOThCs1, MOXKYTh Oy TH 11 He Iy>Ke KOPYCHUMM IS BCIX CIIOKMBAYiB.

BupineHH:o Takoro 3MicTy pek/iaMHIX HOBiJOM/IEHb, IXHBOTO SIBHOTO 200 IPMXOBAHOTO
CeMaHTMYHOTO CKJIAJIHVUKA, IIPUCBAYEHA poOOTa 3 CeMIOTMYHMMM MOJE/IAMM, 3aCTOCOBA-
HyMH B pekami. Ile Moxxe 6y i1 pakmuekine'?, mepeBipka IpaBUIbHOCTI BUKOPUCTAHUX

12) ®axkruekiHr abo dakT-uekinr (3 aHr. fact checking) — nepesipka goctosipHOCTi iHpOpMaLLii mepep KiH-
IIeBOIO TTOfAYEI0.
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¢daxTiB, 00’€KTIB (AKMX GiO/OTIYHMX TOMMIOK HPUITYCKAIOTHCS XYHLOXKHMUKI-PEKIAMICTH),
i 6i1b11I BUCOKOpiBHEBE 3aNIMTAHH LIOJ0 BUKOPUCTAHHS IIEBHMX 00 €KTIB y pek/aMi 5K 1mo-
Bi/JOMJIeHb, 11I0 MAIOTh HECTY 3pO3yMinuii BciM miapadam 3mict (Mar. 2.4.2).

MIHCTHATYT
NMEAATNONIEN
HANH YKPAITHN =
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3aepaHHA. Homy 306paimeHHA Manekynn JHK HacTinskK
nowWpeHe B pernami? CHMBONOM Yorg BoHa &7 Hum
BlApisHAsTECA 300pakeHHa "pernamycl OHK" Big
aobpamerHn monexynn OHK B migpydHnkax?

Mayr. 2.4.2. Kagp npeseHTanii 3 mpukaagaMn BUKOPUCTaHHA MoABiliHOI ciiparni momekynu JTHK

SIkio mpofoBXXyBaTH TeMy XiMiYHMX €/IeMeHTiB, TO 1[ikaBO (He CTIMBKM iCTOPUYHO, CKi/Tb-
KI HayKOBO-€BOJIIOLIIIIHO) MOPIiBHATY Pi3Hi MO3HAYeHH: XiMiYHUX elleMeHTiB. SIk 6aunmMo Ha
MaJL. 2.4.3., 32 cTC/mii Yac Oy/I0 3aIIpOIIOHOBAHO JIEKi/IbKa CMCTeM MO3HAYEeHHs €/IeMEHTIB,
BTIM JIVIIIe OffHa BUABWIACA BJA/IOIO i TaKoo, IO BUTiCHMIA BCi iHmi. Mo)kHa cripobyBatu
3’ACyBaTH, YOMY CaMe OCTaHHIll BapiaHT 3aKpilMBCA B Haylli (a TaKoX CIIpoOyBaTy HaBeCTH
CXOXKI1 IIPMKIIa/IY, KOV CUMBOJI 200 300pakeHH: CIIPOLIYE 3aIIaM ITOBYBaHHS).

~
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Man. 2.4.3. IIpukragy no3HayeHb

XiMiYHIX €JIEMEHTIiB

Bpamoro dopmoro opranisaiii mpoeKTHOI Tismb-
HOCTi 3 mignpueMmmBocTi Ta (piHaHCOBOI IPaMOTHOCTI
€ MPOEKTHO-PONbOBa rpa. BoHa mosBomsie o6’emHaTH
TepeBary MPOEKTHOI His/TbHOCTI (BUCOKMIT PiBeHb Ha-
YKOBOCTi, IJIMOMHA OCBOEHHS HAaBY/JILHOTO MaTepiaiy,
edexTMBHA TpyToBa i MbKocoOMCTICHa B3aeMOfiA y4ac-
HVIKiB, MOXX/IMBICTb OpraHisallii IisHaBa/IbHOI JisA/IbHO-
CTi Ha OCHOBi BHYTpIIIHbOI MOTMBAIii O HaBYaHHSA)
3 IlepeBaraMi poyIbOBYX irop (BMCOKVM eMOLIiITHIM piB-
HeM, aKTVBHICTIO i1 0COOVCTICHVIM IepeXXVBaHHAM y4ac-
HMKaMJ TOTO, IO BitOyBaeTbcs). Y Hill yqacHUKH, iHAM-
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Biflya/IbHO 4y B IPyIIaX, BUKOHYIOTb BY3HA4YeHi IPOEKTHI 3aBiaHH:, O/IM3bKi 32 TeMaTHUKOIO,
i TOTYIOTb ITpe3eHTallil BIACHMX IIPOEKTIB, 3aXMCT SAKMUX 3[iJICHIOETbCA y BUITIAML POIBbOBOL
rpu. IIpy 11boMy 3a6e31edyeThesi MOXK/IMBICTh BUKOPUCTAHHS Pi3HUX SKOCTEl YIaCHUKIB —
BiJl YMiHHA MUCINMTH, BUKOHYBATy TBOPYi i IOLIYKOBO-AOCTIZHUIIbKI 3aBIaHHA, 3pO3yMi/Io
JIOBECTY CBOI IYMKM i TeOpii, aKTMBHO i KOPEeKTHO OpaTy y4acThb y AMUCKYCii 1O KOMYHIKaTB-
HYX (OpraHisoByBaTy poOOTY B IPYIIi, 3BepTATICS O ayAUTOPiI) 1 HABITH YMCTO 30BHIIIHIX /ja-
HUX. Peastisyerbcs TakoXX MDKIIpeMeTHa CIIPSAMOBaHICTh 11bOTO BULY HABYa/IbHOI IiA/IbHOCTI:
SIK IIPABWJIO, IPOEKT IPUITYCKAE Pi3HOOIYHE BYBYEHHS MUTAHHA 3 MO3ULIN Pi3HNUX (daxiBLiB
(YMOBHO — pi3HUX LIKiNbHKX HpenMeTiB). [TifrotoBKa mpeseHTallii MoXKe BMMaraTy siK HaBy-
YOK BOJIOTiHHSI iHPOPMALIITHVMY TeXHOMOTisIMY (IIPY MiATOTOBIIi €leKTPOHHVX ITPe3eHTaLiil
a00 I0CTepiB), TaK i XyJO>)KHBOTO CMaKYy, HABUYOK IIPOMICIIOBOTO JV3aliHY, IPUK/IaHOI IICH-
XoJIoril i T.II. AJle yepe3 Te, IO JisUIbHICTb TPYII i OKpeMMX YUaCHUKIB 3aJ/IeXXUTD Bif| BU3HAUe-
HOI, BUSHAY€HOI MeTH, EMOLIiJHA CK/Ia[j0Ba HE € NOMiHYIOYOI0, TOJIOBHOIO B [0 rpu. Pasom
3 TUM Hellepe6adyBaHiCTh pe3y/nbTaTy (30KpeMa, aBTOPY IIPOEKTIB [I0 IIOYATKy POTbOBOTO
¢inasy He 3HAIOTD IIPO POOOTY OIVH OJHOTO) JO3BOJISIE IIATPYMATY BUCOKMII iHTEpec 10 TPuL.
BukoprcTaHH:A aKTyalIbHMX, [I0B I3aHNX 3 PeIbHUMM NIOTpe6aMu y4HIB TeM, TAKOX ITi/{BI-
L1y€ BHYTPIIIHIO MOTVBALII0 YYACHMKIB 10 HaBYa/IbHOI AiA/IbHOCTI.

[Tpuknaom € poeKTHO-po/boBa rpu «bioTexHOOris, reHeTHYHA iHXXeHepis: PpiHaHCY-
BaHHs HAyKOBMX pO3po6ok» [5], pospaxoBaHa Ha yuHiB 11 K/1aciB 3arabHOOCBITHIX LIKiJI,
nmineiB, riMHasiit pisHoro mpodimo. 1lsa rpa € Mome/I0 cucTeMy BiHOCKHH IepyKaBHUX,
KOMEpLIiNHNX, TPOMaJICbKIX OpraHisauiil i mpuBaTHux oci6 mpu QiHaHcyBaHHI HayKOBMX
IIPOEKTIB B YMOBaX PMHKOBOI EKOHOMIKM i BITKpUTOrO, IEMOKPATNYHOTO CyCiNIbCTBaA. B oc-
HOBI Ipy Ie&XXNUTH Takuii cioxeT. Komicis 3 ¢iHaHCyBaHHS HayKOBUX po3poOOK (fiep>kaBHA
4y [pUBAaTHA) IOBIZOM/ISIE PO KOHKYPC I'PAHTIB Ha NPOBeNEHHs HAyKOBMX JJOCIIKEHb
B ralysi reHHol iHeHepii i 6i0TeXHOIOr], 1110 MAIOTh IPAKTUYHY, IPUK/IATHY CIPSIMOBaA-
HicTb. KonmekTuBu JOCTiZHNKIB i OKpeMi BYeHi IIOAAI0Th 3asABKY 3 OIMCOM IIPOEKTiB JOCTi-
JDKeHb i PO3pOOOK, a TAKOXK OI0/PKeTiB IIpoeKTiB. [I/s1 pilleHHst uTaHH: PO GiHaHCYBaHHS
Po3po6oK mpoBoxuThCs 3acifanHsa Kowicii 3 ¢piHaHCyBaHHS, Ha SIKOMY aBTOPM 3asBOK Ha
TpaHTY IIPOBOJATD IIPe3eHTallil0 IIPOeKTiB, BiTIOBifal0Th Ha 3anMTaHHs KoMicii, a Takox
HPYUCYTHIX IPeCTaBHMUKIB TPOMAZICBKOCTI (CYCHiNBbHUX, Y T.4. IPUPOOOXOPOHHNX Opra-
Hi3awiil, IpeJCTaBHMKIB PelirifiHuX KoHQeciil, MOMTUYHNX HapTiil, 3ac06iB MacoBoi iH-
¢dopmariii Toro). 3a pesynbraramu obroBopenHs Komicis npuitMae pilieHHs Ipo IIOBHE Y
4acTKOBe (PiHAHCYBaHHS OKPEMUX IPOEKTIB, OfepKaHH SKOTO i € IepeMOroro B Ipi.

UYepes Te, 10 ommcaHa y CTaTTi I'pa roTyBajlacsa caMe 3 IPiOpUTETOM INPUPOSHNYO-
HayKOBOTO, HaBiTh By>K4e — 0i0/IOTiYHOTO CK/IafiHVKA, eKOHOMIUHWIT CKIIAJHUK Y Hill Mi-
HiMi30BaHO. BapTo 3a3Ha4mnTH, 10 iCHYE TAaKOXX MOXK/IMBICTb PO3BUTKY L€l Ipy IJIAXOM
po36ynoBY TO#A/IBIIO] €KOHOMIUHOI MOfie/ti Gi0NOTiYHMX JOCTiIKeHb. YCTaTKyBaHHA, 110
¢ipMy MaroTh Ha MOMEHT IIOYATKY TPy, i oTpuMaHe (piHaHCYyBaHHA OyAyTb BUKOPUCTOBYBA-
TICS 1A MATOTOBKY pipMaMy HEOOXiTHUX TOCTiKeHb, IPUAOAaHHS HOFATKOBOI TEXHIKY,
Ky/IBTYp OpraHi3MiB, BeKTOPIB Ta iH. MexaHi3mu rpu 6yfyTh BU3HA4YaTU IMOBIpHICTD JOCAT-
HeHHs dipMaMyl YCIiXy 3a LMK/IN TOCTiKeHb, MOK/IMBICTb Ofep)KaHHS NPUOYTKY 3a pa-
XYHOK IIPOJa)Xy OTPMMAHNUX 3pPasKiB i 3a/iBUX IPUIAJiB; a TAKOXX MO>K/IMBOCTI IPUAOAHHS
HOBOTO 00/IafiHaHHA 1 Ky/IbTyp. MOXX/IMBMII TAKOXK BIUIMB BUIIA/IKOBUX HOZIM, K IO3UTHB-
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HUX (HomaTkoBe (hiHAHCYBaHHS), TaK i HeraTUBHUX ((popc-Ma>KOpHi 00CTaBUHM — HOXKEXKa,
noBinb). Takuit BapianT rpu norpebye Bii YYaCHMUKIB JOCKOHAJIbHOTO 3HAHHS METOJVIKY
FeHHO-iH)KeHepHIX i 610TeXHOOTIYHMX JOCTIPKEHD i pO3pO0OK, peTe/IbHOrO IIPOPAXYHKY
MO>XX/IVBUX PU3MKIB i BUTpAILiB, MiATOTOBKM irpoBMX IpariciB Ha HeoOXifHY TexHIKY (a Ta-
KO)X 3HaHHA 1i MOXK/IMBOCTeI 1 TEXHIYHUX ITapaMeTpiB).

Takym 4MHOM, Lieit BapiaHT Ipy BXKe MAaKCHMaJIbHO Hab/MVDKeHuit 1o 6i3Hec-IUIaHiB i crap-
TaIIiB, 110 MPEJCTAB/IAI0Th COO0 CaMOCTiIHY (GOPMY IPOEKTIB, HAIl/IEeHNX caMe Ha IJIaHy-
BaHHA IiIIPUEMHUIIBKOI [is/IbHOCTI, BK/IIOYHO 3 aHA/Ti30M HasBHMX PecypciB (sike MaTepi-
QJIBHUIX, TaK 1 MIOACHKIX, iH(pOpPMALiIIHMX TOLI0), PU3MKIB, MOXK/IMBMX IIPUOYTKIB TOLIO.

bisHec-1maH € JOKYMEHTOM, KM Ma€ IIEPEKOHATY ITOTEHIIITHOTO iHBECTOpa B NOLi/Ib-
HOCTI BK/IafIlaHHs KOLITIiB y IIeBHY ciipaBy. HampanpboBaHo 6arato pisHux mopesneit 6isHec-
IUIaHIB, 10 BiPI3HAIOTHCSA CTyNeHeM feTamialil okpeMux nuraHb. Haiibinbur ysaranb-
HEHOIO € MOJIe/Ib EBPOIIEIICbKOro OAHKY PeKOHCTPYKII Ta pO3BUTKY. 3arasbHa CTPYKTypa
6i3Hec-11aHy, y BignosigHoOCTi 1o cTangaptisB EBPP, mae mictuty Taxi pospimu:

1. TuTynbHMI TUCT.

2. MemopaHyM Ipo KOHQiZeHLiHICTb.

3. Pesrome.

4. IlipnpueMcTBoO:

A. Icropis po3BMTKY MifIPMEMCTBA, JIOTO CTAaH HAa MOMEHT CTBOpPeHHs Oi3Hec-
IUIaHY, OIINC IIOTOYHOI AiANIbHOCTI
b. Bracauku, KepiBHUIITBO, MEHEIPKMEHT CEPENHbOI TAHKI
B. IloTouHa gisinbHICTD
I ®inancosuii cTan
5. IIpoexr:
A. 3aranpHa iHpOpMalis IPO IPOEKT
b. InBecTmwLiiHNII II/7TaH TPOEKTY
B. Anani3 puHKY, KOHKYpEHTOCIIPOMOXKHICTb
I. Onnc nporjecy BupoOHuIITBa (HalaHHS TIOCTYTN)
II. ®iHaHCOBMII IIIaH
E. Exonoriyna o1rrinka
JK. GinancyBanus

6. O6nmagHaHHs Ta poOOTH, SAKi IIAHYETHCS MPOQIHAHCYBATY 332 PAXYHOK 3aTy4eHUX
KpenuTiB

7. SWOT-ananis

8. Pusuku ta 3axoau 3 ixX 3HIMDKEHHS

9. llomaTku.

SWOT-ananis — 1e MeTof, CTpaTerivHoro IjIaHyBaHHA, KUl NONATAE Y BU3HAYEHHI
(akTOpiB BHYTPILIHBOrO Ta 30BHILIHBOIO CEpPefOBMINA OpraHizallil, sSKi MOJIIAITHCA Ha
JOTUPY TPYIIN:

o Strengths (nepesarn),

o Weaknesses (Hegomnikn),

« Opportunities (MOXXIMBOCTI),
o Threats (3arposn).
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ITepeBaru Ta Hepomnmikyu € pakTopamy BHYTPILIHBOIO CepefoBMINA OpraHisaii, 1mo €
00’€KTOM aHasi3y, TOOTO THM, Ha 110 OpraHi3allisi 3jaTHa BIUIMHYTH CaMOCTiltHO. MOXXn-
BOCTI Ta 3arposu € pakTopamMy 30BHILIHBOTO CepelOBMIIA, sIKe He KOHTPOIOETHCS 00’€K-
toM. AkpoHiM SWOT 6yB 3anponionoBanuii y 1963 p. y Iapsappi Ha koHdepeH1ii 3 mpo-
6r1eM Ge3rexys; jioro 3anpononysas npodecop Kenner Enpproc (Kenneth Andrews).

Hanpuxnan, sikio cniBpo6itHuky 6ionmoriuHoro ¢dakynprery Hebkoro yHiBepcurery
IIPOIIOHYIOTh CTBOPUTH €KOIIApK Ha TepuTopii ogHoro 3 parionis Hebkoi o6macri, To:

o Strengths — mepeBaramm fgaHoro npoexTy Oyze Bucoka KBaigikarjis criBpoOiTHUKIB,
SAKi IVTAHYIOTD B3ATU Y4aCTb Y IPOEKT, IXHA CIIPOMOXKHICTb OpraHisyBaTV HELIKi MBI
I HABKOJIMILHBOI'O CEPENOBMINA Ta LiKaBMil 711 BiBiyBa4iB BiflIOYNHOK;

o Weaknesses — Hemomikamu Oypie IXHs (MOK/IMBa) HefocTaTHs 00i3HaHIiCTh y 6i3Heci Ta
0COOMMBOCTSAX 3aKOHOJABCTBA;

o Opportunities — K MOXXJIMBOCTI MOXKYTb PO3I/IAATUCS peKpealliliHuil Ta eCTeTUYHUI
HOTeHIlia 06paHoi MicIeBOCTI, BIana TpaHCIIOPTHA iIHQPACTPYKTYPA, 1110 ZO3BOJISIE OP-
raHi3yBaTH JIOTICTUKY IOTEHLITHNX K/IIEHTIB TOILO;

 Threats — 3arpo3amu JaHOTO IPOEKTY MOXYTb CTaT¥ OCOOIMBOCTI IPUPOTOKOPUCTY-
BaHHs JJAHOTO PailoHy (HAaIpuK/aJ, BiIBefeHH CYCifHIX yrigb mif KOMepLiliHO Ipu-
Bab/Bi Ky/IbTypy a0 MUCIMBCBKI TOCIIOAAPCTBA), HEJOCTATHS IJIATOCIIPOMOXKHICTD
MerkaHLiB Hebkol Ta cycignix obmacteit Tomo.

SWOT-ananis 3py4Ho 3aCTOCOBYBATY KO>KHOTO Pasy, KOIM Y4Hi po3pOo0O/IsAIOTh CBOI KO-
JoriyHi MiHi-TIpoekTH: iM Oyfie KOPUCHO 3pO3yMiTH, 110 HaisAcKpasiui ifei 6e3 Bixmosiz-
HOro (piHaHCOBOTO, IOPUAMYHOTO i T. iH. OOIPYHTYBaHHSA He NPUBEAYTH IPOEKT [0 YCIIXY.
Brim, OCBij Ta HanIpaLlOBaHH:A 3 TOTO, «4) MOKHA iflel MpoflaBaT TaK caMe, K IUPDKKI»
[1], €, BapTO /M11Ie Iy OOTPYHTYBAHHI IIPOEKTIB 3BePHYTHCS 1O BiAIIOBIAHOI TiTepaTypu.

Ho 6i3Hec-mmaHiB i cTapTaris, AKi pO3pOOIAIOTHCS YIHAMY B PAMKaX CBO€E] HABYA/IbHO-
IIPOEKTHOI Jifi/IbHOCTI, BAPTO 3aCTOCYBaTH CXEMY MaTpULi MiJIIPUEMHUIILKOI KOMIIETEHT-
HOCTi, HaBefieHy B Tabmuiii 2 1bOro po3ziny; ii KOMIETEHTHOCTI i HeCKPUIITOPU MOXYTb,
3 OHOTO OOKY, YYHSM BIOCKOHAIUTY CBOK IPOEKTHY JisUIbHICTD, @ 3 iHIIOrO — BYMTEII,
3aIpolIeHi WieHy >Kypi a0 BiAIOBIZHO MiATOTOB/IEH] YUHI MOXYTbh BUKOPUCTATH 1i CK/Ta-
JIOBi sIK CUCTeMy KpUTepiiB, 3a AKMMY BapTO OL[iHIOBATY Oi3HEC-IPOEKT.

Buxopucrana nireparypa o nigposginy 2.4.

1. Anpepcen K. Mapketusr st coBpeMeHHbIX Po6uH [ynoB. ITpyuMeHsteM IPUHIMIIBI YCIENHbIX Map-
KETVHTOBBIX CTPETUIMIL B peanmsariyy 6/1ar0TBOPUTENbHBIX IPOrpaMM. [1iep. ¢ aHrt.] M., 2008. 272 c.

bionoris. 6-9 xnacy, IIporpama, 2017 p. / Casit MOH Ykpainn.
buonoro-maremarnyeckue samaun. buonozus 8 wikone. M., 1993. Ne 2. C. 57.

4. Kani6epma M. C,, JIutoBuenko O.A., Illanamos P.B. bionoria: po6ounit 3ommr a1 9 kiacy 3a-
raJIbHOOCB. HaB4. 3aK/afiB. Xapkis, 2017. 128 c.: in. C. 27.

5. Kosnenko O. [TpoekTHO-poboBa rpa 3 6iomorii sk popma pearnisanii HaCKpi3HOi 3MiCTOBOI JiHil
«ITigmpremnuBicTs Ta piHAHCOBA IPAMOTHICTD». Biosoeis i Ximis 6 pioniii wikoni. Kuis, 2018. Ne 2.
C. 11-19.

6. Ineinst posBUTKY KpUTUIHOTO MUCTeHHs Ha ypokax. URL: https://osvitoria.media/experience/12-
idej-dlya-rozvytku-krytychnogo-myslennya-na-urokah/.
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Po30in 3

KOMMNETEHTHICHO OPIEHTOBAHE BUBYEHHSA BIOJIOTTI
B 6-9 KIIACAX

3.1. KanenpapHo-TeMaTiyHe IIaHYBaHHA 3 6ionorii Ha 0CHOBi KOMIIETEHTHiICHOTO
migxoxy"

KoMmmeTeHTHiCHMIT TTiAXif B OCBiTi, KOMIIETEHTHOCTI y4YH:, KOMIIETEHTHICHO OPi€HTOBA-
Ha MeTOMKa HaBYaHHs — I1i Ta 6araTo MofibHNX TepMiHiB OCTaHHIMYU POKaMy YBIMILIIN KO
BXUTKY, cTa/m 3BMYHMMM. OCKiZTbKY KOMIIETEHTHOCTI PO3ITIAMIAIOThCA AK pe3y/lIbTaT HaB-
YaHHA YYHA, TO IIepel yInuTeIeM II0CTAE IOTpeba INIAaHOMIPHOTO POPMYBaHH KOMIIETEHT-
HOCTelt 3acobaMy HaBYaJIbHOTO Marepiany 3 mpenMera. MeTofuuHy po6OTy B I[bOMY Ha-
HpsMi C/1i] TPOBOAUTY Ha KOXKHOMY ypoLii, a popManbHO ii MOYKHA BifoOpa3uTy B TAKOMY
000B’sI3KOBOMY TOKYMEHTI, sIK Ka/leHIapPHO-TeMaTUIHNUII IIaH.

KanengapHo-TemaTiyHe INIAaHYBaHHA — Ile OCHOBAa HAayKOBOi OpraHisalii nepgaro-
rivHOI IMpani yIuTens i € BXXIMBUM OPraHisalliflHMM YMHHMKOM Y HMiITOTOBLI BYUTENA [0
ypoky. OCHOBOIO CKIaJlaHHA KaJleH/JapHO-TEMAaTUYHOIO IVIAHY € aHali3 HaBYa/IbHOI IIpO-
rpaMu, NOACHIOBA/IBHOI 3aIMICKY, 3MICTY HaBYa/IbHOT'O MaTepiany i O4iKyBaHMX pe3y/bTaTiB
HaBYa/IbHO-ITi3HABa/IbHOI JiA/IbHOCTI Y4HiB.

YduTtenb MoXKe CaMOCTIITHO CK/IafiaT! KaJIeHAaPHO-TeMaTIYHNI IUIaH 260 BMKOPUCTATI
TOTOBUII I0TO BapiaHT.

KanenpapHo-teMaTiyHmil IVIaH ITepeBaXKHO Ma€ JJOBiIbHY popmy. BogHouac y HpOMY
€ 000B’sI3KOBI €lleMeHTI: JjaTa IPOBEfieHH s, Ha3Ba TEMI, PO3IIOJIT YPOKIiB B TeMi, IIOHATTS
II7Is1 3aCBO€EHHS, IIPAaKTUYHA YaCTIHA IPOTPaMM, OUiKyBaHMII pe3y/IbTaT.

Mu BUXOIMMO 3 IOHATTS «IIpefIMETHA KOMIIETEHTHICTb», 3aK/Ia/IeHOTrO B Jlep>kaBHOMY
cTaHjapTi 6a30Boi i HOBHOI 3arajbHOI cepenHboi ocBiTi (2011 p.), 1[0 0O3HAYa€e «HAOYTMI
YUIHSMU Y TIPOLleCi HaBYaHHS NpefMeTa JOCBif], OB sI3aHMIl i3 3aCBOEHHAM, PO3YMiHHAM
i 3acTOCyBaHHAM HOBMX 3HaHb, BMPa)K€HMX B 3/IaTHOCTI YYH:A 3aCTOCOBYBATH iX B yMOBax
KOHKpeTHOI cuTyanii, oinni ix posi B >kMTTi i cycminbeTin ',

bionorisa Hane>xuTh KO HABYAJIBHOTO NPEAMETA, y 3MICTi AKOTO MPOBiITHUM CKIa[JHU-
KOM € HayKoBi 3HaHHA. L1 06’€eKTMBHA 00CTaBMHA 3YMOB/IIOE BKTIOUEHHS 10 IIPEIMETHO-
o 3MicTy HayKOBuX (aKTiB, TOHATD, 3aKOHIB, TeOPiil, 1110 Bil0OMBAIOTh PiBeHb PO3BUTKY
HayKM i IpecTaB/IeHi HaB4a/IbHOIO iHpopMaljiero B Takux ¢popmi it 06¢s3i, 1m0 pobuTs ii
TOCTYIIHOIO /11 3aCBOEHHS YYHAMM IIeBHOTO BiKY. 3 O3UIIiif KOMIIETEeHTHICHOTO MiJIXOAy

13) Bemmuxko JI.IL, Bypuncska H. M., Matsiiu H. 0., Kopuestiok T. B., Boponenko T.1., Kosnenko O.T. Kanennapto-
TeMaTHYHe IIaHyBaHHsI 3 6i0710ril i XiMii Ha OCHOBI KOMIIETeHTHICHOTO Ti/IXORY. bionoeist i ximis 6 piOHiti uikori.
Kwuis, 2016. Ne 4. C. 2-5.

14) [lep>kaBHMIT CTaHAAPT 3arajibHOI cepegHboi ocBiTy (2011 p.) /Caiir MOH Ykpainu.
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BJIaCHe HayKOBi 3HAHHA 3a/IMIIAIOTLCA PYHAAMEHTATbHOK KOTHITMBHOI OCHOBOKO (op-
MYBaHHA IIPEIMETHOI KOMIIETEHTHOCTI Y4HiB.

[TpenMeTHY KOMIIETEHTHICTD OiIBIIICTD AMAAKTIB i METOVCTIB TPAKTYIOTD 5K 6araTo-
KOMIIOHEHTHE yTBOPEHHS, OCHOBHMMM KOMIIOHEHTaMI AAKOTO € 3HAHHEBUI, JiA/IbHICHMI
1 IiHHICHUIA.

3 MeTo10 popMyBaHHS IpefMeTHOI (6ionoriuHoi) KomnetreHTHOCTI Y 2016 p. mepersis-
HYTO ITOTEHI]ia/l HABYA/IbHOTO NpeameTa «bionoris» B ocHoBHil mkorti. I1ig yac oHOBIIEH-
Hs1 HaBYa/IbHOI Tporpamu 3 6ionorii'® 6y1o sMiHeHO ii CTPYKTYpY, fKa CKIaJaeTbCs 3 TBOX
KOJIOHOK: Ilepllla — pe3y/ibTaTMBHa (OYiKyBaHi pe3y/nbTaTy HaBYa/IbHO-Ii3HaBa/JIbHOI
RisZIbHOCTI yuHiB), apyra — 3microsa. Ilif yac odpopmienHs nepuioi (pe3ynbTaTNBHOI)
KOJIOHKY BPaXOBaHO TPY KOMIIOHEHTH IpeMeTHOI KOMIIETEHTHOCTI: (3HaHHEBMII (3HAH-
H:1), isIbHICHMI (RisIBHICTD, YMiHHA) i iHHICHUI (cTaB/IeHHs), a Apyroi (3MicTOBOI) —
IpefMeTHMII 3MiCT i HacKpisHi 3MicToBI miHil, cripsMoBaHi Ha GOpPMYBaHHS IPeIMETHOI
i k/MIoYoBMX KoMIeTeHTHOCTel. [lepenyciM OHOB/IEHHS IporpamMu'® IOATA€ B Ieperani
rpadm «[lep>kaBHi BUMOTM [JO PiBHSA 3ara/JIbHOOCBITHBOI MiATOTOBKYM y4YHiB», Ha3BY SIKOI
3aMineHo Ha «OuiKyBaHi pe3y/nbTaTy HaBYa/lIbHO-Ii3HABAIbHOI Ais/IBHOCTI Y4HiB». CaMe
B OYiKYBaHUX pe3y/lbTaTaX HaBYaHH:A y4YHiB yBary 3aKLleHTOBAaHO Ha IpeJMETHY KOMIIe-
TEHTHICTb 3 ypaXyBaHHAM il KOMIIOHEHTiB. 3HAHHEBMII KOMIIOHEHT IIPOABIISETbCS Yepe3
ollepyBaHH: TepMiHaMM, HaBeJleHHSAM HPUK/IA/iB 6i0onoriyHNX 06’€KTiB, ABMUIIL; XapaKTe-
PUCTUKOIO 06’€KTa 260 MpoLiecy, itoro noscHeHHAM. Jis/ibHiCHNMIT — BifoOpaskeHnit B Ta-
KMX JisIX SIK: pO3Ii3HAaBaHHI Ha Ma/lIOHKAX, PO3B’sA3yBaHHi 6i0/I0TiYHMX 3aja4, HOOYIOBi
rpadikiB, MOfie/II0OBaHHi, 3aCTOCYBaHHi 3HaHH: TO1[0. KpiM 11bOr0 BaykK/IMBUM BUSBJISETb-
Cs LiHHICHe CTaBJIeHH:A JI0 3400yTHX 3HaHb i YMiHb, L0 BUpPaXKeHe Y BUC/IOBIEHUX CY-
IKEeHHSAX, o6rpyHTyBaHHi iX, OLIiHIIi, BUCHOBKaX.

JleBi3 OHOBNIEHHA HaBYaJIbHMX IIPOrpaM «Bif MpeiMeTOLeHTpU3MY 10 AUTVHOLEHTPU3-
MY», [ie TOJIOBHMM € y4Y€Hb, IKIIT HABYAETHCS, @ He IPEIMET, IKOMY HaB4aIOTh.

ITix yac po3pobreHHs KaleHapHO-TeMaTUYHMX IUIaHIB 0710 OOIPYHTOBAHO PO3IOZNT
BUMOT BU3HA4YeHHsI KOMIIOHEHTIB IIPeMETHOI KOMIIETEHTHOCTI 1 PyHKIIiOHa/IbHE HABAHTa-
SKEHHS KOKHOTO (mabnuusg 3.1.1).

Ha ocHOBI HOBOCTBOpEHOI CTPYKTYpy IUIaHYBaHHA Oy/I0 po3poO/eHO KajleHJapHO-
TeMaTW4Hi I1aHu 3 6iosorii (6-9 Ki1.) Ta HadpykosaHo ix y xxypHai «biomnoris i ximis B pig-
Hiit mkomi» (2016-2017 pp.). Y mpomnoHoBaHOMY BapiaHTi's,'”!¥, BiH BupaxeHMil yepes
CKJIAJHMKM TTpeMeTHOI (610/10ri4HOI) KOMIIETEHTHOCTI.

15) Bionoris 6-9. HaByanbHa mporpama jiji 3araJIbHOOCBITHIX HaBYa/IbHMX 3aK/mafis. [EnexrponHnii pecypc].
2017. Pexxum octymy: https://mon.gov.ua/ua/osvita/zagalna-serednya-osvita/navchalni-programi/navchalni-
programi-5-9-klas.

16) Kopuesniok T. KanenpgapHo-tematnyasnii 3 6iosorii, 6 kac. bionoeis i ximis 6 pioniit wikoni. Kuis, 2016. Ne 4.
C. 17-23;2016. Ne 5. C. 19-24.

17) Marsu H. KanenpapHo-temMarnaumii wiaH 3 6ionorii, 8 kiac. bionoeist i ximist 6 pioniti wikoni. Kuis, 2016.
Ne 4, C.31-38; Ne5.C. 19-24.

18) Pubanko JI. KanengapHo-reMatiuyumii wiak 3 6iosnorii 7 kiac. bionoeis i ximis 6 pioniil wixoni. Kuis, 2016.
Ne 4. C.23-31; Ne 5. C. 23-31.
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CTpyKTypM Ka/leHZapHO-TeMaTUYHOro IUIaHy 3 6ioyorii Taki rpadm: 1) Ne ni/m; 2) Jlara
npoBefieHH: 3aHATTs; 3) Tema ypoky; 4) [Tonsrrs, sxi yBogsrces Buepiue (1) i i, o pos-
BUBAOThCA (2); 5) JleMOHCTpyBaHH:, 1abOPaTOpHi HOCIiKeHHs, mabopatopHi poboTu,
JOCTiTHULIBKI IPAKTUKYMH, TPoeKTH; 6) OduiKkyBaHi pe3y/IbraTyi HaBYa/IbHO-Mi3HABAIbHOI
AiSTBHOCTI Y4HIB, BifoOpa)keHi B KOMIIOHEHTaX IIPeMETHOI KOMIIETeHTHOCT] (3HAaHHEBOMY
(3HaHHA), AisIbHICHOMY (YMiHHS, HAaBUYKM), IIIHHICHOMY (CTaB/IeHH).

KanenpapHo-TeMaTiyHi IJIaHU CTaIM METORMYHUM OPIEHTHPOM IS yIUTeNiB 6ioyo-
rii, METOOVCTIB iIHCTUTYTIB MiC/ANUIUIOMHOIL IIEJarorivYHol OCBiTH Ta BUK/IAaJa4diB METOAUKI
HaBYaHHs 6i0710Til y BUIMX HaBYA/IbHIX 3aK/Ia/jax.

ITpaBwibHe i1 4iTKe IUIAaHYBaHHS [ja€ 3MOTY BUMTEJIEBi 3aCTOCOBYBATy (popMU, METOIM
i1 3acO00M HaBYAaHHS, BU3HAYATY TUIIOJIOTIIO YPOKIB i CK/IafjaTyl IJIaH!U YPOKIB, IO CIIPUSE
ycrimHoMy GOpPMYBaHHIO B YYHIB OCHOBHMX HAaYKOBMX IIOHSATB, IIPEIMETHOI i K/IIOYOBMX
KOMIIETEHTHOCTEN, PO3BUTKY ITi3HaBa/IbHUX IHTEPECIB.

KoykeH HaBuanbHWMiT IpegMeT Mae GOPMYBATH He JIMIIE CYTO IPeAMETHY KOMIIeTEHT-
HiCTb a /1 poOuTH BHECOK Y GOPMYyBaHH: KTIOYOBUX (iX Iepestik 6y 3a3HaueHuti 6 KoHuenuyil
«Hosa ykpaincvka wikona», a menep 6 3axoni Ykpainu «IIpo oceimy»(2017 p.).

Tabnuys 3.1.1.
Po3nogin BMMor 1o piBHA pe3ynbTaTiB HABYaHHA YYHiB
3a CKIIaJHUKaMU (KOMIIOHEHTAMM) PeqMeTHOI (0i0moriaHoT) KOMIIETEHTHOCTI

Kommonent

3HAHHEBUI

OiATbHICHUI

IiHHiCHII

Yd4enn/yuennnsa
Hasusae

Dopmymnioe

3anmncye

[NosicHroe

Haponntp npukmagm
3Hae i posymie

Y4enn/yuennnsa
PosmisHae

Pospisuse

Omnucye

INopiBHIOE, 3icTaBmAE
Ananisye
Knacnixye
XapakTepusye
Buxonye

O6uncmioe

[Tnanye

ITporHosye
Crocrepirae
JHoTpuMyeTbcs mpaBun
Burorosnse
3acTocoBye

Y4enn/yuennns
O6rosoproe

Kputnuso craButbcs
Ouinroe

Bucnosiioe cymkeHHs
OO6rpyHTOBYE CYIKeHHs
Pobuth BUCHOBKI

ITig yac po3pobeHHsT METOAVKY HaBYaHHs 6iosorii HOTPi6HO omyparucs Ha By KO-

JIOHKY ITpOrpamMmmn i PO3KpMUBaT KOMIIOHEHTU HpeHMeTHOi KOMITIETEeHTHOCTI.
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TakuM uMHOM, KalleHIApHO-TeMaTN4Hi IVTaHY PO3pOo06/IeH] 32 OHOBJIEHOIO HABYA/IbHOIO
IPOrpaMoIo /I 3ara/IbHOOCBITHIX HaBYa/IbHMX 3aKnafiB «bionoris. 6-9 kmacu» (IIporpama
3arBeppkeHa Hakazom MinictepcTBa ocBity i Hayku Ykpainm Big 07.06.2017 Ne 804 (ous.
dodamxku 1-4) Ta HAPYKOBaHO X y xypHai «biomorist i ximist B pigHiit mkomi» (2016-2017
pp.))-Kanenpapuo-remarnyni mmanm 3 6iosnoril y nponoHoBaHit ¢opmi ciyryBarumyThb
YCIIIHI MeTOAWYHIN peaisallii KOMIETEHTHICHOTO IifIXOAY SIK KOHLIENITYa/IbHOTO y HaB-
YaHHI 11 CTa/I METOAVYHNM OPIEHTVPOM JiIs1 yYuUTeNiB 6i0710rii, @ Ha IX OCHOBI po3p006/IEHO
MeTOZIVKY HaB4YaHH: 6ionorii (6-9 kmacu).

3.2. KoMneTeHTHiCHO OpieHTOBaHe BIBYeHH: 6iomorii y 6-My Knaci

ITepur HiXX PO3KPUTU METOAMKY KOMIICTEHTHICHO Opi€HTOBAaHOTO HaBYaHHA 6ioyoril
y LIOCTOMY KJIaci, OXapaKTepu3yeMo Celn(iky 3MiCTy I{bOTO PO3JiTy.

HaguanpHOIO mporpamoto 3 6ioorii y 6 kmaci nepen6adeHo BUBYEHHA 0COOIMBOCTEN
6y110131/1 1 >KUTTENISANIPHOCTI ONHOK/IITMHHMUX OpPraHisMiB, POC/IMH, rpM6iB, JIUIIAMHUKIB,
3B’A3KIB BMyYyBaHMX OpraHi3MiB i3 cepemoBuILieM iCHYBaHHA i 3HaYeHHA y NPUPOAL Ta
XUTTI JTIOAVHN. [0 3MICTy BK/IIOYEHO €/IeMEHTV 3HaHb Pi3HMX 0i0/OTiYHMX HaykK: aHaTO-
Mii i Mopdornorii pocnnH, ¢isionorii, cucremaTnky, ekosorii, uTonorii, giroreHomoril,
POCIMHHUIITBA, IPYHTO3HABCTBA, reorpadil pocimH. B yuHiB IIOCTOTO K/IACY HOYMHAETHCS
¢dbopMyBaHHA 3araIbHOOIONOrIYHNX NMOHATD (K/IiTUHA, OpraHi3M, OOMiH pe4oBUH, €JHICTh
OpraHisMy i cepefoBmIa iCHyBaHHA Ta iH.), PO3BUTOK AKMX BiOYBAa€TbCA i B OCHOBHII
i B crapuiit mkoi. 3HaHHA PO LiHHOCTI IPUPOAM, HOPMM CTaBJIeHHS [0 Pi3HUX 00 €KTIB
Ta ABUIL COLIIONPUPOTHOTO CepefoBMINA i TpaBIIa B3AaEMIUH 3 HUMM BiloOpaXeHO y IjiH-
HiCHOMY KOMIIOHeHTi. KpiM Toro, po3fi BUpisHAETbCA PO3raTy>KeHOI0 MepesKer0 MDKIIpe] -
MEeTHMX 3B’SI3KiB 3 IPUPOJIO3HABCTBOM, XiMi€I0, (Hi3UKOI0, TEXHOOTIE, Bi3MIHOI0 reorpa-
¢iero Ta iHmMMMM HaBYanbHMMY IpenMeTaMu. OcoOMMBICTb pO3AiNy — 3Ha4YHA KiZIbKIiCTh
HPaKTUYHMX POOIT, IPaKTUYHNX 3aHATD, TA00PATOPHUX POOIT.

Y nporpami BKa3aHO TepMiHM, OIlepYBaHHs AKMMIY BU3HAUY€HO 000B’I3KOBMM pe3y/IbTa-
TOM HaB4YaHHsA. Lle mormomoxxe BuUnTe/IeBi 30cepeauTIcs Ha POPMYBAHHI B YUHIB KJIIOYOBUX
HOHATD KYPCY, PO3BUTKY HaBIYOK BUKOPYICTaHH: 6i07I0ri4HOI TepMiHOJIOrii B IOBiOMIIEH-
HSIX, YCHMX i IIVICBMOBUX ITepeBipHIUX po6OTax.

I[Tporpamolo mepen6adeHoO ONMAHYBaHHSA YYHAMMU Pi3HUX BUAIB i ClIOCO6IB HaBYaIbHO-
Mi3HaBa/IbHOI [is/IBHOCTI, 1[0 CTAHOBJIATH [JisUIbHICHMII KOMIIOHEHT IIPeJMeTHOI 6iomoriv-
HOI KOMIIETEHTHOCTI. 3arajlbHOHaBYa/IbHA [i/IbHICTD peasisyeTbCsl B YMiHHAX HasMBaTH,
HaBOJUTY NPUK/IAa[V, ONMCYBATH, XapaKTePU3yBaTy, IIOPiBHIOBATY, BUAB/IATY CTaB/ICHHSA
Ta OILiHIOBATK Oi0JIOTiYHI 00 €KTH, MPALIOBATU 3 PiSHMMM MKepenamu iHpopmariii (mare-
POBMMM Ta €IEKTPOHHMMM, HATYPA/TIbHUMM 00’€KTaMy i MOAe/IAMM, HAOYHVMY HOCIOHM-
kamu rtomo. Li Buay Ais/bHOCTI Bifo6paXkeHO B OYiKyBaHMX pe3y/IbTaTaX HaBYaJIbHO-
Mi3HABaIbHOI [isI/IbHOCTI 1I1eCTUKJIACHMUKIB.

OpHe i3 3aBaHb BUBYECHHS pO3AiTy — (OPMYBaHHS IIIHHICHOTO CTaB/IeHH: JiiTeil O
HPYPOJY, TOMY IIPY BUBYEHH] OpraHi3aMiB 060B’I3KOBO PO3IVIAAIOTHCA iX 3B’A30K i3 cepeni-
OBMUIIEM iCHYBaHH, POJIb B eKOCKCTeMaX i 6iocdepi 3 THM, 106 IOKa3aTy 3HAYYLIICTb POC-
7mH, 6aKTepiit, rpubiB, MMINAMHNKIB y iCHYBaHHI XUTTSA Ha Hamiil mianeti. Ha oco6mmBy
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yBary 3ac/IyrOBYy€ BUBYEHHS 3aKOHOMIPHOCTEN BIUIMBY Ha Lii OpraHisMy YMHHUKIB cepefo-
BUII, 5IKi 320€31e4yI0Th TOTPeOy OpraHi3sMy y BUKOHAHHI )KUTTEBO BOX/IMBUX (QYHKIII,
a TaKOXX 3HAHHJA IIPO CIOCOOU AiANBHOCTI y IPUPOZ, 110 IX OPIEHTOBAHO HA IiATPMMAaH-
Hs €KOJIOTiYHOI piBHOBArY, JOCATHEHHA palliOHa/IbBHOTO NPUPOJOKOPUCTYBAHHA 3 METO0
36epexeHHs IpUpoy K IiHHOCTI. HaBuanHsA 6ionorii B 6 K/1aci opieHTOBaHO Ha Te, 1100
y4Hi: BUAB/LIN iHTepec i moBary [0 >KMBOI IPUPOAY, PO3YMinu HeoOXifHICTh BUBUEHHS
i 36epe>xeHHs pOCIVH, 6aKTepiit, rpubiB Ha OCHOBI HAOYTVX 3HAHb IIPO Lii OpPraHismMu; yMinu
IOCTIiPKYBaTy >KUBi 00’€KTH Oe3 3aIORissHHA IM LIKOAW; HaOy/Iu JOCBiLY BUKOPUCTOBYBa-
TV 3HaHHA Ta BMiHHA I IPUITHATTA pillleHb, 3[[0POBOTO CIIOCOOY >KUTTS, BUKOHAHHA Ha-
BYa/IbHUX 3aBJIaHb, OL[IHIOBAHHA Ta BUpIllleHH:A II03aHABYa/IbHMX IPOOTIEM.

Y 6 xiaci HaBYa/IbHUIT Matepian po3IofiTeHo y «Berymi» i saTH TemMax, KOKHa 3 SKUX
MICTUTB ITeBHi HACKPi3Hi 3MicTOBi /iHil: «EKororiuHa Ge3reka Ta CTamit pO3BUTOK», «3TOPOB s
i 6esmexar, «[TignpremmBicTsb i piHaHCOBA IPaMOTHICTD», «[pOMajIAHCbKa BilIIOBiATbHICTH».

Hackpisna 3microBa miHist «Ekon02iuHa 6e3neka ma cmanuti po3eumox» OpiEHTYE Ha
YCBiZIOM/IEHHS1 YYHAMM POJIi OXHOK/TITMHHYUX OPraHi3MiB i pOC/IVH B eKOCHCTeMaXx, HeoOXiI-
HOCTI 30epeXXeHHsI POC/IVH Ta IX YTPYyIOBaHb, 3HaYeHH: IpyOiB Ta MMIIAHMKIB y 6iocdepi.

Hackpisna 3microBa miHist «300pos’s i bGesnexka» CIpuUs€ yCBiJOMIEHHIO LIKOIAPaMU
Hebe3reky iH(QeKIIIHNX Ta NapasUTapHNUX 3aXBOPIOBAHb i 3aXBOPIOBAHb, 110 CIIPUYMHIO-
I0TbCSA TprbamMIL, 3HaYeHHA 3€/IeHNX Haca/KeHb [ CTBOPEHHA CIIPUATIMBOTO CepefoBAILA
KUTTA, 3HAYEHHA POC/IVH U1 3MilIHEHHS 3[[0POB 1.

Hackpisna 3micToBa ninis «Ilionpuemnugicmo i pinancosa epamommuicmv» OpieHTOBaHa
Ha PO3BUTOK 3/IaTHOCTI YCHIIIHO JifiTY B TEXHOJIOTIYHOMY HIBUAKO3MIHHOMY CepelOBUIILi;
YCBiOMJIEHHA MOX/IMBOCTEN IIPAKTUYHOTO BUKOPUCTAHHA ONHOK/IITUHHUX JI1 OTPUMaH-
Hs Giorymycy, 6iomanuBa TowIO; Cripysie 3a0e3NeYeHHI0 KPAIoro pO3yMiHH MOJIOVIMU
YKpaiHIAMM IPaKTUYHMX aCIeKTiB (iHAHCOBYUX HUTAHb i EPCIIEKTUB PO3BUTKY OBOYiB-
HUIITBA, CafiBHMUITBA, QiToAM3alHY, CTBOPEeHHs (iTOKOJEKIIil, CyBeHipiB, BUPOIIyBaHHS]
IeKOPATVBHYX POCIIVH i IIAMHKOBUX IPpUOiB, BUPOOHMIITBO IIPOAYKTIB XapyyBaHHA 3 BU-
KOPMCTaHHAM IpUOiB TOLLO.

Hackpisna 3micToBa nmiHifA «Ipomadsucvka 6ionosioanvHicmo» cupuise GpopMyBaHHIO
BiJIIOBiJa/IbHOTO YI€Ha IPOMaZiy, CYCII/IbCTBA, AKUI PO3YMi€ BaXK/IMBICTb PalliOHAaTbHOTO
BUKOPUCTAHH JIIOIVHOIO POC/IMHHMX YTPYIIOBAHb.

Hasepemo xapaxtepuctuky «Berymy» i wsaru tem: «Knituna», «OgHOKTITHHHI opra-
Hismu. Ilepexin mo 6araToK/IiTMHHOCTI», «PocnuHm», « Pi3HOMaHITHICTD pocnH», <<Fp1/161/[».

Y «BcTymi» 3HAHHEBMII KOMIIOHEHT IIPefCTaB/IeHO HaBYaIbHUM MaTepianoM Ipo 6io-
JIOTiIO SIK HAyKY, BIACTUBOCTI >KMBOTO, PI3HOMaHIiTHICTb OPraHi3MiB, 3SHAY€HHS JOCATHEHHA
BiTUM3HAHOI 6i0/10TiYHOI HayKM, MeTOAM 0i0/IOTiYHNX JOCIPKeHb OpraHi3MiB. BkmoueHHs
1o «BcTyny» IOHATTA PO Bipycy 3yMOBJIEHO TUM, L0 MOPiBHAHHA KIITVMHHOI i HEKJIITUH-
HOI popMU XXUTTS COPUATIME PO3BUTKY 3HaHb YYHIB IIPO BiMiHHOCTI XMBOTO i HEJIOBTO,
OTPMMAaHMX Ha YPOKax IpUpORo3HaBcTBa. [lepenbadeHo, 110 OHNUM i3 pe3y/brariB 3acBO-
€HHsI 3HAHHEBOTO KOMIIOHEHTY CTaHe OllePYBaHH:A TepMiHaMu 0i07IOTis, CIIOCTepeXKeHHs,
excriepuMeHT. [lis/IbHICHMI KOMIIOHEHT BK/TIOYA€ YMiHHS PO3PIisHATI 06’ €KTH >KUBOI IpK-
POIY Ta MPAaKTUKYBaTU METOJ CHOCTepeXKeHH: 6ionoriynmx 06 exTiB. LliHHiCHMIT KOMITO-
HeHT «BcTyny» opieHTOBaHMIT Ha yCBiIOM/IEHH:A Y4YHAMM I1i3HAaBAHOCTI IIPUPOAM i B3ae-

132



Hasuanns 6ionoeii yuHie 0cHO8HOT WKOU

MO3B’sI3KiB MK il 06’€KTami, OLiHIOBaHHS 3Ha4eHHs OiO/IOTiYHVX 3HAHb Yy IPAKTUYHIN
RiSIBHOCTI mopyHM (MeIVILIMHI, CI/IbCBKOMY TOCIIOIAPCTBI, Y CIpaBi OXOPOHM NIPUPOLY
TOIL|0), BUSIBJIEHHS CTaBJIEHHSI IO JOCTII)KEHHs OpPraHi3MiB.

ITpu BuBYeHHi «BcTymy» nepenbadeHo peaisaliito JBOX 3MicTOBUX iHii: «Exonoriyna
Oesmeka Ta CTanmMil PO3BUTOK», sIKa OPiEHTYE HAa GOPMyBaHHs B YUHIB €KOIOTiYHOI CBif{0-
MOCTI Ji/1s1 30epe>KeHHs Ta 3aXUCTY HOBKI/ULA, Ta «30pOB’s i 6e3Iiekar, 110 CIPUSIE YCBITOM-
JICHHIO 3HAYMMOCTi 6€311eYHOT0 3;0POBOTO )XUTTEBOTO CEPENOBMIIA.

Y «BcTymi» Ko ONLiliHOro HaJeXXUTh MaTepia PO HAyKY, O BUBYAKOTD KUTTs, IOHAT-
TA IIPO BIpYCH.

Y temi «KmiTMHa» po3IiAfalOTbCA OCHOBHI YaCTMHM Ta BJIACTMBOCTI KIITHHY,
npuIagy [l BUBYEHHA K/IITUH, XapaKTepHI pUCU POCIMHHOI i TBapuHHOI KIiTVH. [lo
ONUIHUX BiJHECEHO iCTOPil0 BMBYEHHS K/IITMHM Ta OCHOBHI ITIOJIOKE€HHS K/IITMHHOI Te-
opii. 3HaHHEBMII KOMIIOHEHT 3MiCTy Opi€HTOBaHUII Ha OllepyBaHHA TepMiHaMM KJIiTHU-
Ha, KJIITMHHA MeM6paHa, KJIITUMHHA CTiHKa, UUTOIIa3Ma, AP0, IVIACTUAY, MiTOXOHJpIi,
BaKyoO/Isl; ITOPiBHSAHHSA POCAMHHOI i TBapMHHOI KTiTMH; GOPMYBaHHAM YsABJIEHHS IIPO
CKJIAOBI YacTUHM KIiTUHM (KIiTHMHHA MeM6paHa, KJIiTUMHHA CTiHKa, IUTOIUIa3Ma, ANpO,
opraHe/u: IVACTUAY, MiTOXOHpII, Bakyoss). [Ipu BuB4YeHHi TeMu BifOyBaerbcs hpopmy-
BaHHs YsBJIEHb IIECTUK/IACHNUKIB PO OCHOBHI IPOIIeCcy/BIaCTUBOCTI KIITUHU — 0OMiH
3 HAaBKOJIMIIHIM CepPelOBUILEM, IIOAIN i picT, O CAyryBaTUMe HifIPYHTAM /A pPO3yMiH-
HA 3MiCTy HACTYIIHUX TEM.

HisAnbHICHMIT KOMIIOHEHT TEMJ HACMYEHNII IPaKTUYHUMI YMiHHAMM, 30KpeMa yMiHHA-
MM Y4HS/y4eHUIi po3Mi3HaBaTy — Ha MOAEIIAX, PoTorpadisix pOCINHHY i TBAPUHHY KITITH-
HM Ta iXHi CKJIaflOBi YaCTMHM; — Ha MiKpOIIpenaparax pOC/IMHHNX K/IiTVH IXHi CKIa[j0Bi; KO-
TPUMYBATICh IPABIWI POOOTH 3 MIKPOCKOIIOM Ta 1A00PaTOPHUM 0O/IafHAHHAM; YMiHHAMUI
HaJIALITYBATH MIKITbHYUI OIITMYHIIT MIKPOCKOII Ta OTPUMATH YiTKe 300paskeHHs MIKpPOCKO-
HiYHOTO 06’€KTa, BUTOTOBJIATY IIPOCTI MiKpOIIperapaTyt pOCIMHHUX KITiTVH;

IliHHiCHMIT KOMIIOHEHT I'PYHTYETHCSI Ha YCBiJOM/IEHH] IIKO/ISIpaMy MO>K/IMBOCTI I/INO-
IIOTO OC/Ii/PKeHHs OyJ0BY K THHM 3a JOIIOMOTI'OI0 CYYaCHMX NPUIAZiiB (€7IeKTPOHHMIT Mi-
KPOCKOII) Ta METOZIB JOC/IPKeHb; OL[{HIOBaHHI BHECKY Y4€HMX Y PO3BUTOK 3HAHb IIPO KJIi-
TUHY; OOIPYHTYBaHHI Cy)KeHHS, 1110 K/TiTMHA — LTICHMII 00’ €KT >KMBOI IPUPOJINL.

Y remi «KiTrHa» 10 ONIIiTHOTO Ha/IEeXKUTD MaTepias po icTopilo BUBUYEHHA KIIITVHY Ta
OCHOBHI IIOTIOKEHHA K/IiTHHHOI TeOopii.

Hackpisna smicToBa siHis B Temi «Kiitnna» — e «IlignpremmmsicTs i pinaHcoBa rpa-
MOTHICTb», IO CIIPUAE PO3BUTKY 3[JaTHOCTI YCIIIIHO JiATH B TEXHOJOTiYHOMY LIBUIKO3-
MiHHOMY CE€peIOBMILL.

Tema «OpgnokniTuHHI opraHizmu. Ilepexin 10 6araTOKIITMHHOCTI» BK/TIOYA€ HABYAITD-
HUIT MaTepiaj Ipo 0co6MMBOCTI 6yHOBM i OCHOBHI IIPOLIeCH KUTTENS/IBHOCTI OHOKTITYH-
HJX OpraHi3MiB, PO KOJIOHia/IbHi Ta OaratokmiTvHHI opraHismu. IlepenbadeHo o3HaoM-
JIeHHsI Y4HIB i3 IIpeficTaBHMKaMI OHOK/TITMHHYUX POC/IVH, TBapyH, 6aKTepiil, cepefoBuILeM
iX icHyBaHHs, POJUIIO Y IPMPOJ Ta KUTTI moayHN. Y Ipolieci BUBYEHHS TeMU BilOyBaeTbCs
(dbopMyBaHHA Y IIECTUKTACHUKIB 3HAHD PO BiICYTHICTb YiTKOI MeXXi MIXK OfHOK/TI TMHHIMU
pocnMHaMy i TBapyuHaMy, Ipo Hebe3meKy iHdeKIiTHIX Ta apa3uTapHMX 3aXBOPIOBAHb, X
npodinakTuKy. YUHiB HiZBOIATD O BUCHOBKY: KIITMHU MOXXYTb Oy TI CaMOCTIlTHMMM Opra-
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HisMamu. [lepeniyeni eneMeHTH 3MiCTy CTAaHOBJIATb 3HAHHEBMII KOMIIOHEHT Iporpamu. o
OILI{ITHOTO Y HbOMY HaJIOK/UTh HaBe[eHHs IPUKIIaJiB KOMOHIaTbHUX Ta 6AaraTOKIITMHHUX
opraHiamiB 6e3 TKaHMH.

JiANbHICHMIT KOMIIOHEHT IIPEICTABIeHNIA PiSHUMY BUIAMI yMiHb, a caMe: pO3Ili3sHaBaTU
(Ha Moperax i pororpadisx) ofHOKIITMHHI opraHisMu (i3 4yc/Ia BUBYEHNX); OIUCYBATH Cepe-
JIOBMIIIA iICHYBaHHI Ta Oy7i0BY OfHOK/IITMHHMX OpraHi3MiB (Ha IPMK/Ia/ji BUBYEHMX); 3aCTOCOBY-
BaTy 3HAHHA U1 PodiIakTKY iHPEKIIHNX Ta apasUTapPHIX 3aXBOPIOBAHb i PO IpoLiecu
YKUTTERISUIBHOCT] OTHOK/IITYHHYX y OOV Ti; JOTPUMYBATHCS IIPaBUI pOOOTH 3 MIKPOCKOIIOM.

Jlo onuiitHMX HajeXaThb YMiHHS HaBOAMUTY IPUK/IAAN KOJMOHIaTbHUX Ta 6araTOK/IiTHH-
HYIX OpraHi3MiB 0e3 TKaHJH; OIMCYBATH IPOLIECH >KUTTENISIBHOCTI OHOK/IITHHNX Opra-
Hi3MiB; TOPIBHIOBATM 332 BKa3aHVMM O3HaKaMy OY[OBY i IIpoIecu XXUTTERIATBHOCTI OTHO-
K/TITMHHYUX OpraHi3MiB (Ha IpUK/Ia/i BUBYEHNX).

JiHHiCHMIT KOMIIOHEHT OPi€HTOBaHWII Ha OLIIHIOBAHHSA YYHAMM POJi OJHOK/IITMHHMX
OpraHi3MiB B eKOCHCTeMaX, YCBiIOM/IeHHs Hebe3Ieky iHQeKIilHNX Ta mapasuTapHuX 3a-
XBOPIOBaHb, GOPMY/TIOBAHHS BIUCHOBKY, I1J0 KTITMHM MO>KYTb Oy T CaMOCTIiIHUMM OpraHi3-
MaMI. BrcioBmoBaHHA CypKeHH PO IPUCTOCYBa/IbHE 3HAYEHH IIePeX0fy A0 6araToKi-
TUHHOCTI € OIMIIiITHMM.

Y Temi 2 «OpHOKTiTHHHI OpraHismu. [Tepexif o 6araTOKIITMHHOCTI» IO OMIITHOTO Hasle-
KIUTb Marepiasl Ipo IPeACTaBHUKIB OGHOK/IITYHHMX i KOJIOHIa/IbHI OpraHismu, IIpo Ipouecu
YKUTTENSUIBHOCTI OMHOKTITYHHMX OPTaHi3MiB i Imepexif; 1o 6araToK/IiTMHHOCTI (TyOKY, y/IbBa).

Y rtemi «PocnHm» BUBYAaETbCA Oy0Ba POCMHHOIO OPraHi3My, PO3KPMBAIOTbCS B3a-
€MO3B’A3KM MDK JIOTO CTPYKTYPHUMM eleMeHTaMy (KIiTMHaMM, TKaHWHaMM, OpTaHaMn),
y4Hi IEpeKOHYIOTbCA B LITICHOCT] poc/vHM Ta 1i 3B’513KY i3 cepeioBMILeM iCHYBaHHs. 3HaH-
HEBMII KOMITIOHEHT YTBOPIOIOTh aHATOMO-MOpdostoriuHi i ¢isionoriyni moHATTS, 10 CIyTy-
I0Th TEOPETUYHOK OCHOBOIO [/I1 POPMYBAHH IIPAKTUYHMX YMiHb: IIPOPOLIYBAaTH HACIHHA,
CTBOPIOBATU OINTMMA/IbHI YMOBU [yl BUPOIIYBaHHsA POCIMHMY, JOITIANATU 33 POCTMHAMMU
BJIOMa, 16ATV TIPO HMX B iX IPMPOJHOMY OTOUYEHHI. Y Takmil Coci6 He /e BifOyaeTbcsa
norb/IeHHs 6i0/IOTiYHNX 3HAHB, a7le I pO3BMBATMMEThCS iHTepeC [JO MPAaKTUYHOI Ta 10-
CIIIZHMIBKOI AiANIbHOCTI B rajly3i pOCIMHHULITBA, IIPUPOIOOXOPOHHOI CIIPaBHL.

3HaHHEBUIT KOMIIOHEHT TeMu «PocmHM» BUPI3HAETbCA HACMYEHICTIO TEPMIHiB, 1110 MifI-
JIATaloTh 0OOB I3KOBOMY 3aCBOEHHIO: POC/IVIHY, BeTeTAaTUBHI OpraHy pocimun (KOpiHb, CTe-
6710, MTUCTOK, OpYHbKA), CTaTeBe PO3MHOYKEHHS POC/IVH, HecTaTeBe PO3MHOXKEHHS POCTIVH,
¢>0TOCMHTe3, JKVBJIEHHs POC/IVH, KBiTKa, CyLIBiTTA, 3allV/IEHHA, 3aIUTiJHEHHA, HaCiHMHa, IUTif,

Y mis/IbHICHOMY KOMIIOHEHTI IIpefiCTaBIeHO BCi TPy yMiHb, CPOPMOBAHICTD AKMX €
pe3ynbTaToOM HaBYaHHA. |0 HUX Ha/leXaTb YMiHHA OMMCYBATH PiCT i pO3BUTOK POC/IVHHO-
r0 OpraHiaMy (PO3BUTOK POC/IVMHY 3 HAaCIHMHN); pO3IIi3HABATy KJIITUHY, TKAHVHA Ta Opra-
HY POCIIVHY; IMOYINHY, KOpeHeBuile, 6ynbp0y KapToIUl sK BUEO3MiHeHi IMifi3eMHi maro-
HIf; TOPIiBHIOBATY 33 BKa3aHMMU O3HAKaMI IIporecy GOTOCHHTe3y Ta IUXAaHHA; CTaTeBe il
HecTaTeBe PO3MHOXKEHHS; YCTAaHOB/IIOBAaT! 6i0/IOTiuHe 3Ha4YeHHS BUJIO3MIH BereTaTMBHUX
opraHiB (Ha IIpUK/Iafiax), CyLBiTh, IUIOfiB; aHAII3yBaTy 3HaUYeHHA (POTOCHHTESY, KMBJICH-
Hs, IMXaHH:, BUIIAPOBYBAHHA BOJM B >KUTTI POC/INH; IJIAHYBATy BJIACHI CIIOCTEPEKEHHA
OyZOBM Ta KUTTERIIBHOCT] POC/IVHY; IIPOTHO3YBATU Pe3y/IbTaTy BIACHUX CIIOCTEPEXKEHb;
IPaKTUKYBaTy OCI/PKeHHs OYJOBY OpraHiB POCIMHY; JOCTIAMN, 1O MiATBEPIPKYIOTb OC-
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HOBHI IIPOLIeCH >KUTTEISIBHOCTI POC/INH; ZOTPUMYBATHCh IIPaBIUI pOOOTH 3 MIKPOCKOIIOM
Ta 1a00PaTOPHUM OOJIATHAHHAM; 3aCTOCOBYBATY 3HAHHA JUIA HOIIARY 3a pociuHamu. Ha
0COO/INBY yBary 3ac/IyTOBYIOTb YMiHHA PO3MHOXKYBAaTy POC/IVIHY, ITPOPOLYBaTy HACIHVHIL,
(ikcyBaTy pe3ynbTaTy FOCIIAIB 1 ZOCTiKeHb, MOfe/TIoBaTH 6i0/1oriuHi 06’€KTH Ta IPOLeCH.

IJiHHiCHMIT KOMIIOHEHT OPi€HTOBaHO Ha YCBiIOMJIEHHA yYHAMMY, IIO POCIMHA — LiJTic-
HMII OpraHi3M, OLiHIOBAaHHSA 3HauYeHHA (POTOCHHTE3Y, BUCIOBIIOBAHHA CY[PKEHHS PO BI-
JI03MiHV OpTaHiB POC/IVH, Pi3Hi CIIOCOOM 3aNM/IeHH I, TOMIVPEHHS IJIOfiB MAOTh IIPUCTOCY-
Ba/IbHUIT XapaKTep, YMiHHS pOOMTY BUCHOBOK ITPO POTOCUHTES SIK XapaKTepHY 0COOMMBICTh
pociuH. 3 MeTo GOPMYBaHHSA LIHHICHUX CTaB/IeHb Y IPOLeCi BUBYEHHA TeMIU 0COOMBY
yBary BapTo NPULIINTY O3HAVOMIEHHIO YYHIB 3 KUTTEBVM LULAXOM YKPalHCbKUX BYECHUX,
AKi JocArm 3000y TKIB Y OCTPKeHH] CTPYKTYpHO-(QYHKI[IOHaIbBHUX 0COOMMBOCTEN POC-
yuH (C.I. HaBammna, B. 1. Basunosa, M.T. XonogHoro Ta iHIINX).

Jlo ocHOBHUX 3aBJjaHb TeMU «PociyHI» Ha/le>XaTb:

o chopMyBaTH IiHHICHe CTaB/IeHH: [0 POCIMH Ta IXHbOTO ITi3HAHHS;

¢ PpO3BMBATV 3HAHHA IIPO 0COOMMBOCTI Oy7I0BY i PYHKIIIOHYBaHHS POCTIMHHOTO OPraHi3My;

e II0Ka3aTy IPUCTOCOBAHICTh POC/IMH [0 iCHYBaHHA B PiSHUX IIPUPONHNX YMOBAX;

o HABYUTM y4YHIB BCTAHOB/IIOBATY 3B 130K MDK 0COO/MMBOCTAMY OYIOBU POC/IMH i cepefo-
BMILIEM IXHBOI'O iCHYBaHHS;

e CIIOHYKATH Y4HIB [IO 3/1ifICHEHHA IPMPOLOOXOPOHHOI HisA/NIBHOCTI HA OCHOBi yCBiflOM-
JIeHHs NOTpe® POCIMHHOIO OpraHi3sMy B OpraHiYHMX Ta HEOPraHiYHMX PevYOBMHAX,
OCBIT/IEHH] Ta iHINMX YMHHNKAX CEPENOBUILA;

e JI€MOHCTPYBaTU NPAKTUYHI aCIIEKTY 3HAHDb Ta YMiHb, L]0 OIIAHOBYIOTbCA y MPOLIEC BU-
BYEHHs1 TeMU (3a01a/PKeHHsI POCTIMHHOI CUPOBIHY, BIIPOBA/KEHH TEXHOJIOTIN BUPO-
I[yBaHHs POC/IVH i TOPIBHAHHA iX €KOHOMIYHOI e(peKTUBHOCTI TOILO).

Y npoueci BuB4eHHs Temu «PocimHn» nepenbadeHo peasisaniiio TpbOX HACKPi3HUX 3MiCTO-
BUX 1iHiiT: «ExororiuHa 6e3mexa Ta cTanmii poO3BUTOK» (OPIEHTYE Ha YCBITOM/IEHHS POJIi POC/IVH
B €KOCHCTeMax), «370poB’s i Oesreka» (CIIpysie YCBiJOM/IEHHIO 3HaYeHH 3e/IeHNX HaCaJKeHb
JULSL CTBOPEHHS CIIPYSIT/IMBOTO cepemoBuiia uTTs) i «[ligmpremmmsicTs i pinancoBa rpamMoT-
HICTB» (TOIIOMArae y4HsAM OpieHTYBaTuCs Y GiHAHCOBMX aCleKTax rajTy3elt, 1o OB sI3aHi 3 BU-
y4yBaHMMM OpraHiaMamy (OBOYiBHMIITBO, Ca/JiBHUIITBO, TAaHAIIA(THIIT AM3aITH TOLLIO).

Y nporieci BMBYEHHS KOPeHs POC/IVIH YBara yYHiB 3BePTA€ThCS Ha 3B 130K OYJOBM I1bOTO
OpraHy 3 BUKOHYBaHMMU (PYHKIIiAMI, 3B’ 30K KOPEHS i3 CepelOBUIIEM 3pOCTAHHS POC/IVHIA.
Heo6xifHO po3KpuTI 3HAYEHHA IPYHTY — BK/IMBOTO JULA POCIVH YVMHHMKA CEPeJOBMUIIA,
PO3BUBATH yABJIEHHA Y4YHIB NP0 HallBa>K/IMBilli arpOTEXHIYHI 3aX0/Y, 110 CIPUAITH POCTY
1 PO3BUTKY KOpeHs (BHeCeHHs HeoOXifHUX JoOpuB, 00pobKa IPYHTY, Memiopaliis TOILIO).
Ckafi i BMacTMBOCTI IPYHTY LIKOJLAPi BUBYAIN B KYpCi IPMPOI03HABCTBA, TOXK aKTyaisa-
i IUX 3HaHb CIPUATHME MillHOMY OIIaHYBAaHHIO HaBYa/IbHOTO MaTepialy LIeCTUK/IaCHU-
kamyt. OfuH 13 crioco6iB 1ie 3poO6UTY — IMPOAEMOHCTPYBATH JOCIAN [/Isl BU3HAYeHHS ¢i-
3MYHOTO i MEXaHIYHOIO CK/IaJly IPyHTY, BUKOPUCTOBYIOYM MOJENOBAHHA 1 My/IbTUMENiNIHI
3aco6u [3,4]. [TocTynoBo y4HiB MifBOAATD IO BUCHOBKY IIPO 3aJIEXKHICTD KUTTENISIBHOCTI
KOpeHiB Bijj Gpi3NIHOr0 CK/Ialy IPYHTY, BMICTY B HbOMY O>KVMBHVIX PEYOBVH, BOJY, IIOBIiTPSL;
IPYHT — Lie IpUpOJHe 6AraTtcTBO, sike Tpeba 6eperty Bif pyitHyBaHb i 3a0pYAHEHH, TIIbKI
Ha pOJII04OMY IPYHTi MO>KHA BUPOCTUTY XOPOLINIT yPOXKaL.
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Tpapuuiitai repbapHi 3pas3ku i TabmuLi, 1J0 BUKOPUCTOBYIOTD IIifi YaC O3HAIOM/IEHHS
3 BUJJaMJ1 KOPEHiB i TIIaMJl KOpEHEeBUX CUCTEM, OTIOBHIOIOTHCA TEXHIYHMMM Ta MY/IbTYMe-
pirtHMMy 3aco6amu [1, 3]. Yuni HabyBaloTh YMiHb pO3Ii3HaBaTy Ha HATYPA/IbHMX 00 €KTAX
TUIIV KOPEHEBUX CYCTEM, BUKOHYBATH JOCTIIN LA 3 ACYBaHHA OCHOBHUX (PYHKIIiil KOpEHs,
BUPOILYBaTy POCTMHY i JOITIANATH 33 HUMM, IPOBOJVUTHY PO3IYLUIyBaHHA IPYHTY, HiKipoB-
KY, IiifOpTaHHA, MiJ[PKMBJIEHHA; TOSICHIOBATH IOC/IiIV MOIIMHAHHA KOPEHEeM BOJY, BIIIVB
MiHEPa/IbHUX PEeYOBVH Ha PO3BUTOK pOCiuH. Ha OCHOBI POSKPUTTA Me€XaHi3My >KMBJIEH-
HS pPOC/IVH 3 IPYHTY, Oy70BY i PYHKIIill KOpeHs B CBiT/Ii IPUYMHHOI 00YMOB/IEHOCTI SIBUILL,
LULAXiB KepyBaHHsA POCTOM POCIIVH 32 IOIIOMOT'OX0 Pi3HUX arpOIpUIIOMiB yMOXX/IMBIIIOETD-
¢ pOpMyBaHH: HaYKOBOTO CBITOITIANY.

IIpakTKO Opi€eHTOBaHMII XapaKTep MAa€ HaBYA/IbHUII MaTepial po 3HAYEHHA BifUiu-
IIyBaHH: TOJIOBHOTO KOPEH:A /I PO3BUTKY OiuHMX. PO3NOBi/ib PO BUKOPUCTAHHSA IIbOTO
IIpUIIOMY IIpM NiKipyBaHHI POCIVMH BapTO CYIIPOBOIKYBAaTH NEMOHCTPYBaHHAM YYHAM
BignosigHoro gocminy. HlecTMKIACHUKM OTPUMYIOTh MOXK/IMBICTD YCBiJOMNTH, 11O MiKipy-
BaHHA PO3Caiy CIIpUAE YTBOPEHHIO IIOTY>KHOI KOPEHEBOI CUCTEMM y BEPXHIX HIapax IPYH-
Ty 3 HaIBUIIMM BMICTOM IIOXKMBHMX PEYOBMH, 1[0 3abesIiedye MifiBUIeHH BpoxKato. Lleit
IPUK/IaJ, IEPEKOHYE IIKOJIAPIB Y TOMY, 1[0 POCTOM i pO3BUTKOM POC/IMH MOXKHA KepyBaTl.

OsHajloM/TI0I04M YYHIB i3 Oy/[0BOI0 KOpeHs HeoOXiHO Ii/jBeCTV Y4HIiB [0 BMCHOBKY,
IO 3MiHa 30H KOPEHA € BaXX/IMBUM IIPUCTOCYBaHHAM [I0 IOITIMHAHHA BOAY i IOXXMBHMUX
PEYOBMH 3 Pi3HUX [JUITHOK IPYHTY.

Posryap muTaHHA PO 30HM KOPeH: J03BOJIAE 30CEPEANTI YBary YYHIB Ha B3a€MO3B A3-
Kax B OpraHi3Mi pOC/IMHY, TOKa3aTy 3a/Ie)KHICTb OffHIE] 30HYM KOPEHs Biff iHILOI, B3aEMO3B 51~
30K MDK OYZIOBOIO 1 PyHKIIisAMY, HIKPECTUTI IPUYMHHY 00YMOB/IEHICTD Gi0/IOTIYHIX SBULLL

Po3kputy mpakTM4HY 3HAYYIIiCTh 3HAHD IIPO KOPiHb JOIIOMOKe 0OTOBOPEHHS 3 IIeCTH -
K/IaCHMKAMU NUTaHb:

SIK IpaBWIbHO IONIMBATU POCIMHN?

Yomy nonmBaty poCMHY HeoOXiTHO yBedepi, a He CIEKOTHOI THMHM?

Yum HebesreyHe IONMBAHHS XOJIOFHOIO BOJOI0 KiMHAaTHUX POC/INH, sIKi 3pOCTalOTh
y HiBJIeHHiil YaCTMHI KiMHaTH?

Y yomy nepeBaru CTpM>XKHEBOI KOPEHEBOI CHCTEMM HaJj MUYKYBaTOI0, i HABMaKm?

Y mporeci BUBYEHHA IIarOHY BinOyBaeTbcsA GOPMyBaHHA B YYHIB 3HAHDb PO YACTVHU
narony (cre6mo, mICTKM, 6pyHBKM), 0cOOMMBOCTI OyHOBM 1 IpolieciB, 1110 B HMUX BigOyBa-
I0TbCA. Y4Hi [Ii3HAIOTbCA PO POTOCKHTE3 AK HABKIMBILINII IPOLEC KUTTEIANBHOCTI
POC/VH, Ipo OyIOBY BereTaTMBHMUX i KBITKOBMX OPYHBOK, IIPO OCHOBHI TKaHMHM JIMCTKA
i cTe6ma, BUBYAIOTh B3a€EMO3B 30K MiHEpa/lbHOTO >KMUBJIEHH:A i GpoTOCHHTE3Y, bionoriune
Ta TOCIIOfJAPChKe 3HAYeHH: BUIO3MiHEHNX MIarOHiB: KOpeHeBUIa, Oy1bou, UnOymHY, posi
POCIVH y IPUPOJi Ta )KUTTi MIOAVHY, BUABJIATD 3aJ/IEXKHICTD )XUTTENIANTbHOCTI pOC/IVH Bifl
YJMHHMKIB HAaBKO/MIIHBOTO cepefoBuia. BuBuenns Oynosu i pyHkuii mucrtka i crebmna 3 mo-
3uuil Mpu4MHHOI 0OYMOB/IEHOCTI SBUIL JO3BOJIAE TTOKA3aTH 3a/IKHICTD >KUTTENISIBHOCTI
POC/IVH BijJj YMHHUKIB HABKOIMIIIHBOTO CEPEJOBUIIA, Mi/IBECTH O BICHOBKY IIPO HEOOXi-
HICTb CTBOPEHHA ONTYMAa/IbHUX YMOB IIPY BUPOLIYBaHHI POC/IMH.

[lo nmpenMeTHMX yMiHb, 1110 GOPMYIOTbCS Y IPOLieci BUBYEHHS IIaTOHY, HaJIKaTh YMiHHSA
pO3IIi3HaBaTy HPOCTi i CKIA/HI MCTKY, BereTaTUBHI i KBITKOBi OpYHbKM, XapaKTepy3yBaTu
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0COO/MMBOCTI PO3TAIIYBaHHsI JIMCTKIB i OpyHBOK Ha CTeOJIi, BM3HAYATH BiK /iepeBa 3a piYHuMI
Ki/IbLIIMY, TIOSICHIOBATY HOCTII/V, IO TiITBEPIKYIOTh (POTOCHHTE3, AVXaHHs, BUIIAPOBYBaH-
HsA BOIY, TOTYBATU MiKpOIIpemnapar IMCTKA 1 po3ITIAfaTH JIOTo Iifi MiKpOCKOIIOM; BUAB/IATYI
IpaKTHYHe 3HAYeHHs 3HaHb PO OYHOBY i QYHKII /MCTKA i cTeb1a, Ipo 3HaYeHHs YMOB LS
nporecy GOTOCUHTE3Y ULl XUTTEAISUIBHOCTI POC/INH 1 MiBUILEHHS X BpOXXaHOCTI. Bak-
JIVBi 3aBIaHHA TeMM — IIiJIBECTV LIKOJAPIB N0 PO3yMiHHA LIMICHOCTI Ta €QHOCTI pOCINH-
HOTO OpraHi3My Ha OCHOBi BCTAHOBJIEHHS B3aEMO3B 513Ky OyfioBU i QyHKIil nmucTa i cTeba,
iX 3B’A3KiB MDK CO0OI0 Ta 3 iHIIMMM OpraHamy; HaBYMTY Y4YHIB HaflaBaTy HayKOBe OOIPYH-
TYBaHHS Ha/lBOK/IMBILIMX arpOTEXHIYHMX 3aXOfiB (CTBOPEHHS ONTMMA/IbHOI OCBIT/IEHOCTI,
3abe3reyeHHsI POC/IVH BOZOIO B IEPiof iX pO3BUTKY, 301/IbIIIEHHS BMICTY BYITIEKMCIIOTO Ia3y
B TIOBITpi IIpY BUPOLIYBaHHI POC/IVH B TEIUINLISIX TOLLO); BUXOBYBATH A0ai/IBe CTAB/IEHHS IO
npypony, popMyBaTy HENPYMMPEHHE CTAB/IEHH /10 BUIIA/JKiB 3HUIIEHHS Ta MOLIKOKEHHS
PpOC/NH, 3aTy4aTyl IIKOJIAPIB 10 Y4aCTi B 03€/I€eHEHHI HIKO/M, PIHOrO Cea, CeUIIa, MicTa.

Tema HapmineHa noteHuiazoM i GOpMyBaHHSA L[iHHICHOTO CTaBJIeHHs LIKOJIPIB IO
IpUpOaM, aKTUBHOI y4yacTi B 1i 30epeskeHHi Ta oxopoHi. HabyTuit nmisHaBanpHmit i mpak-
TUYHMI JOCBIJ LIECTUK/IACHYKIB 1I0JI0 POCIMHHOTO OPraHi3My CTaHYTbh OCHOBOIO /IS 06-
IPYHTYBaHHS HeOOXiJHOCTi 03e/IleHeHH s HacelleH)X ITYHKTIB i IpuMillleHb, HOsICHEHHH i 10-
TPMMaHHA NPaBUI JOIJIALY 3a POCIMHAMH, Il CAMOCTIITHOTO CTBOPEHHA ONTMMAJIbHUX
yMOB (YHKIIIOHYBaHHsI POC/IVH, OOTOBOPEHHS 3aXOfiB, IO IX CIPSIMOBAHO Ha ITiIBUIIEH-
HS BPOXKaitHOCTi, (POPMYBaHHS HETEPIVIMOTO CTAaB/IeHHs /IO BUIIAZIKiB 00/1aMyBaHH T1I0K
y IepeB, obavpaHHs Kopu Ta iH. Bee 11e Bupo6sie y mkomspis notpeby B 3aXMCTi pOC/INH,
16ai/IMBOMY CTaB/IeHH] 10 HUX.

Bopnouac smict Temu «PocnmHm» fae MOXIMBICTD ITOKa3aTH YYHAM CYIIEPEYINBi MO-
MEHTH, 30KpeMa AK BUPIllleHHsA €KOHOMIiYHMX 3aBJIaHb MOXKe IIPM3BECTHU [0 3arPO3/IMBUX
eKOJIOTiYHMX HacmifiKiB. Hampukiiaz, y mpolieci BUBYeHH: BUBYEHHI 3/iepeB’siHi/Ioro cre6ma
(cToBOYypa) AepeBa HPUAUIUTY yBary mpo6ieMi 3HAYHUX BUTPAT AEPeBUHM Ha Oy/iBenbHi
po60TH, BUPOOHUIITBO Ialepy, ONajeHHs NPYUMIlieHb y TBEPAONA/NIMBHUX KOTIAX; 00ro-
BOPUTHM 3 LIECTMKIACHUKAMM CIIOCO0M €KOHOMHOTO BMKOPMCTAHHA JePeBMHY (IIOBTOPHE
BUKOPNCTAaHHA BMPOOIB 3 Tanepy i1 KapToHy, 306ip MakynaTypu Towo). Y Takuil croci6b
BUPIIIYETbCS KOMIUIEKCHE 3aBJaHHS HaBYaHHA 6ioforil y4HiB — peasisaliisi HaCKpi3HUX
3micToBux niHil «Exonoriuna 6esmexa Ta cramiit po3BUTOK», «[poMaAHChbKa BifIoBigab-
HicTb», «[lignpuemnusicTs i piHaHCOBA IPaMOTHICTDY.

Y temi «Pocnian» K0 ONLiTHOTO HaJIEXUTD MaTepias PO TKAHVHU POC/IVH.

Tema «PisHomanimuicms pocium» OXOIUIIOE IIMPOKE KOO IMOHATD, 1[0 CTOCYIOTHCH
XapaKTepHUX O3HAK BOJOPOCTEN, MOXiB, IAIlOPOTEN, TOTOHACIHHUX i MOKPUTOHACIHHMX
POC/IVH, PO3BUTOK 3HAHb IIPO POC/IMHHI YTPYIOBaHHS, €KOIOTI4Hi IPyIH, XUTTEBI popmu
POC/NH, 3HaYeHHA POCINH Y IPUPOAi Ta XKUTTI MOAUHN. 3a3Ha4eHi eleMeHTI 3MiCTy yTBO-
PIOIOTh 3HAHHEBMIL KOMIIOHEHT. Y HbOMY OILI/IHMM € HaBeJEeHHs IIPUK/IaziB XBOLIB i Ij1a-
YHIB Ta cepefioBuUILa IX iCHyBaHHS, 2 TAKOXK 3HAHHS IIPO OCHOBHI >KUTTEBI GOpMIU POCTIVH it
OCHOBHI €KOJIOTi4YHi I'pyIy pOC/INH.

JisANbHICHMII KOMIIOHEHT BK/IIOYa€ HU3KY YMiHb: PO3Ii3HaBaTy POCIVHM Pi3HUX TPyl
(Bonopoaeﬁ{, MOXiB, XBOILiB, II/IayHiB, IAIIOPOTENL, TOTOHACIHHNX i HOKpMTOHaciHHMX), oc-
HOBHI >KUTT€BI GOPMIU POCTIVH; POC/IMHM Pi3HMX €KOJIOTIYHVX IPYIL; OCHOBHI TUIIV POC/IVH-
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HJIX yTPYIIOBaHb; ONMCYBaTy OYIOBY Ti/Ia BOJOPOCTeIT, MOXiB, XBOLIiB, IVIayHiB, IIAIIOPOTE,
rOj/IOHaciHHMX (Ha IPUK/IAZli XBOVHMX) i HOKPUTOHACIHHMX (KBITKOBVX) POC/IVMH; PO3MHO-
>KE€HHA MOXIiB, XBOLIiB, IUIayHiB, IAaIIOPOTeEN1, TOJIOHACIHHMX i TOKPUTOHACIHHIX (KBITKOBMX)
POC/INH; MOPiBHIOBATI 32 BKa3aHMMM O3HAKaMU POCIMHM Pi3HMX IPYIL, XXUTTEBUX OpM
TOLIIO; MiKOMpaTy BUAY KIMHATHUX POC/IVH J/IS BUPOIL[YBaHHA B IIEBHMX yMOBaX.

Tlo onuiiHyX HameXXaTh yMiHHS PO3Ii3HABaTU OCHOBHI XUTTEBI GOPMMU POCINH i poc-
JIVHY Pi3HUX eKOJIOTIYHMX IPYIIL, OIMCYBaTH OYIOBY Ti/la i pO3SMHOXKEHHS XBOLIIIB, IJIaYHiB.

LIiHHiCHMM KOMIIOHEHTOM Ilepef6adeHo, 10 YueHb/y4eHNI|A POOUTh BUCHOBOK: Oyzio-
Ba, 0COOMMBOCTI >KUTTENIS/IBHOCTI POCIMHHUX OPraHi3MiB — Ije pesy/bTar iX IpUCTOCY-
BaHH: JI0 YMOB CepeJOBUILA; OL[iHIOE 3HAYEHHs POC/IMH 1A iCHYBaHHA XUTTA Ha IJIaHeTi
3eM/1s1; BUCTIOBIIOE CYIPKEHHA 11[0JJ0 BUKOPUCTAHHS MIOAVHOI0 BOJOPOCTel, MOXiB, XBOIIiB,
I/IayHiB, IIAIIOPOTEIl, FOJIOHACIHHMX i MIOKPUTOHACIHHMX POC/IVIH; MAa€ MEPEKOHAHHA LIOM0
HeoOXiTHOCTI 30epe>keHHsI OKpeMuX BUJIB pOC/IuH, 6akrtepiil, rpubiB, MMIIAMHUKIB, TaK
i mpupoRHUX yrpyHoBaHb, TaK i IXHIiX yrpymnysanb. [Iporpamoro nepen6adeHo BUBYEHHS I~
TaHb 30epeXXKeHHsI 1 OXOPOHM POC/INH, 3a/TydeHHsI IIKO/IAPIB [0 3AiNICHEHHS IPUPOJOOXO-
POHHOI [is/IBHOCTI I[O0 pOCMH MiciieBoi ¢yiopu. [lo OMIITHNX Ha/Ie)KUTh BUCTIOB/TIOBAH-
HA CyIPKEHHA L0JI0 HepalliOHa/IbHOTO BUKOPVCTAaHH:A IOAMHOI0 XBOLLiB, IJIayHiB.

BaxmBo10 yMOBOIO 30epeskeHHs KUTTs Ha 3eMiTi € 610pisHOMAaHITTS SIK OCHOBa CTaJIO-
cti 6iocdepn. Tomy BxKe B nepinit pik BUBUEHH: 6i0710ril HeOOXiIHO PO3KPUTH IECTUKITAC-
HYKaM 6iocepHe 3HAYeHHSI KOXKHOI BIUY4YyBaHOI rpyny opraHismis. Tax, 3emeHi pocimiuu
3a0e31euyITh KIICHEM OPraHi3MU IJIAHETH, PETY/IOITD CKIa aTMOC(epy, IepeTBOPIOIOTh
i akyMy/II0I0Th COHAYHY eHeprito. HesaminHicTb 6akTepiit i rpubiB y 6iocdepi BusHayaeTh-
¢ IXHbOIO 3[JaTHICTIO PYJMIHYBaT/ He JIMIIE )KVBY PEYOBUHY, ajle 11 HEOPraHiuHi CIOTYKMN.
BuBuYeHHs nMuTaHb PiI3HOMAHITHOCTI POCTINH, 6aKTepiii, rpubiB, MMIIAHUKIB Ta IXHBOI PO
B €KOCHCTeMAX MiBOAUTD IIECTVK/IACHUKIB O PO3YMiHHA €IHOCTI IPUPOJY 1 TIOANHMN.

Tema BK/II04a€ BCi HACKPi3Hi 3MiCTOBI /iHii:

«Exororiyna 6esreka Ta cTanmii pO3BUTOK», SIKa OPIEHTYE Ha YCBiTOM/IEHHS HeOOXiHO-
CTi 30epeXXKeHHsI POC/IVH Ta IX YTPYIOBaHb).

«[pomajsiHCPKA BifiTIOBiJa/IBHICTD», 110 Cripusie GOPMYBaHHIO BifIIOBiZaNbHOTO YieHa
rpoMajiy, CYCII/IbCTBA, SIKUI PO3yMi€ Ba)K/IMBICTb PalliOHATbHOIO BUKOPVICTAHHSA JIIO[V-
HOIO POC/IMHHMX YTPYIIOBAHb.

«3710poB’s i 6esnekar, siKa CIpYsie YCBIIOM/IEHHIO 3HAYEHHSI POCTIVH IS 3MiL{HEeHHS 3[J0POB L.

«ITignpuemnusicTs i piHaHCOBA IPaMOTHICTb, IO CIPUSIE 3a06e3MIeYeHHIO KPALoTo Po-
3yMiHHSI MOJIOFVIMM YKPAiHIISIMM IIPAKTUYHUX aCTeKTiB (piHAaHCOBUX MUTaHb: GiToAM3aliH,
IEKOpaTBHI pOC/IVHMA, CTBOPEHHA KOJIEKLiT, CyBEHipiB TOWIO.

Y TeMi «Pi3sHOMaHITHICTD POCIMH» [0 ONLITHOTO HANIEXNUTh MaTepia, O CTOCYEThCA
XBOLIB i IIayHiB, crioco6iB Kmacudikanii pocinH (3a cepefoBuieM iCHyBaHHs, Oy10BOIO,
PO3MHO>KEHHSIM, TOIL[O), eKOJIOTIYHVX IPYII pPOC/INH (32 BiTHOIIEHHSM /IO CBIiT/Ia, BOIM, T€M-
HepaTypu), KUTTEBUX GOpM POCTIMH.

Y npouieci BuBYeHHsI TeMu «I pubu» BinOyBaeTbcsi GOPMYBaHHS B YYHIB 3HAHb PO 0COOTIN-
BOCTi OYZOBU 11 ITPOLIECiB XUTTEISNIBHOCTI IPpUOIB, 1110 HAJIEKATh 0 PI3HNUX IPyH (CUMOIOTIY-
Hi — MIiKOpM30YyTBOPIOKOYi IIANMHKOBI IpuOV; IMIIAHIKY; callpoTpodHi — 1BineBi rpnby,
IPDKIKi; TapasuTIyHi), IX 3Ha4YeHHs y IPUPOJ Ta KUTTi mofyHN. Lle SHaHHEBMIT KOMIIOHEHT.
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JisAnbHICHMIT KOMIIOHEHT Ma€ BUPaKEHUI IIPAKTUKO OpieHTOBaHMI Xapakrep. IIpo me
CBiIYaTh BUAM YMiHB, 1110 GPOPMYIOTHCS B YUHIB y ITPOIIeCi BUBUEHHS TEMI, @ CaMe yIeHN1Ls1/
ydeHb: IOPIBHIOE 32 BU3HAYHMMI O3HAKaMM IPUOY i POCIMHY; LIBi/eBi Ta IIAMHKOBI Ipy-
61; TIOSICHIOE: B3aEMO3B 130K IpM6iB 1 BUIMX POC/INH; CHiBiCHYBaHH: IpubiB i BogopocrTeit
y MMIIAHUKAX; POIb IPUOIB Y IPUPOZi; 3HAYEHHS IITYYHOTO BYPOILLYyBaHHS IPUOiB; po3-
nisHae iCTiBHI Ta OTPYIiHi Ipnby CBOET MiCIIeBOCTI; MMIIATHMKY; TOTPUMYETHCS IIPABUTI PO-
60T 3 MIKPOCKOIIOM Ta J1TA00PaTOPHUM O0/IaIHAHHSAM; aHA/Ti3y€ BUKOPUCTAHHS JTIOVIHOI0
rpu6iB i MUIIAHNUKIB; YMi€ BifpisHATK OTPYIiHi rpuby (Ha IpMUK/Iafgax BUJiB CBOEI MicIieBO-
CTi); 3aCTOCOBYE 3HAHH /11 30epiraHHs IPOAYKTIB Xap4yBaHH:; MPODIIAKTIKM 3aXBOPIO-
BaHb, 1[0 CIPUYMHIOIOTHCA rpybaMy; MpodiIakKTUKM OTPYEHHS IprbamMu

Temoro nepen6adeHo peaisaniifo TakuX HaCKpi3HNX NiHil: «Ekororiuna 6esreka Ta crammii
PO3BUTOK» (Opi€HTye Ha yCBiOM/IEHHsI 3Ha4YeHHsI rpMOiB Ta JMIIAHKKIB y 6iocdepi), «3m0-
poB’s i Gesrniekar» (Crpusie YCBiOM/IEHHIO HeOe3IeKy 3aXBOPIOBaHb, 110 CLIPUYMHIOIOTHCS TPY-
6amn), «[TigmpuemmmsicTs i ¢inaHCOBa rpaMOTHICTb» (CIpysie 3a0e3MeYeHHI0 Kpalloro po-
3yMiHHS MOJIOAVMMM YKPAIHI[IMM NPAKTUYHMX aCTIeKTiB (PiHAHCOBMX NMUTAHb: BUPOLIYBAHHS
IIANMHKOBYX IpU6iB, BUPOOHUIITBO IIPORYKTIB XapuyBaHHA 3 BUKOPUCTAHHAM IpUOiB TOLLO.

Ocob6nmuBicTio Temu «[prby» € BiICYTHICTD OMIiTHNX €IeMEeHTIB.

Y npakTu4Hil CKIAfOBill IIEpEHECEHO [0 ONLIVMHMX NEMOHCTPYBaHHA BIUIMBY MiHe-
pa/IbHUX PEYOBMH Ha PO3BUTOK POC/MH.

Oco6nmBicTI0 HaBYaHHS 6i07IOTil Ha KOMIIETEHTHICHII OCHOBi € OpiEHTOBaHICTb Me-
TOZMKM Ha POpPMyBaHHA B y4YHIB YMIiHHS BUSABJIATY CTaB/IE€HHS Ta OLIiHIOBATY CUTYAIil,
6iomnoriuni sBuUIA, NOAIl. Y BUMOrax IO HaBYaJbHUX JOCATHEHb KPiM NpeIMETHMX pe-
3y/bTaTiB BKa3aHO OYiKyBaHi O0COOMCTICHI pe3ynbraTy HaB4aHHA 6iormorii mecTmkmac-
HUKIB, 30KpeMa BVIAB/ICHHS CTaB/ICHHA O 3HAUeHHA OiONOriYHMX 3HAaHb IS JIIOVHI,
OLIiHIOBAaHHA HAC/IIKiB BIACHOI JifiMTbHOCTI Ta BYMHKIB iHIINX JIIOfEN Y IPUPOJi; OMNC
X0y 1 pesynbraTiB BIACHOPYYHOIO INPOPOIIYBAaHHA HACiHVMH, PO3MHOXXEHHA 1 BUPO-
I[yBaHHA POC/VHY, 3aXOfYI OXOPOHU NPUPOAY, B AKMX OpaB/6pana y4acTb. [Ina 1boro
y HaB4aJIbHO-BUXOBHOMY IIPOLIECi PEKOMEHYETbCA BUKOPMCTOBYBATY 3aB/IaHHA, B AKMX
Y4HAM HeOOXiIHO BYMC/IOB/IIOBAT B/IACHY TOYKY 30pPY Ta OOIPYHTOBYBATH ii, IIPOIIOHYBa-
TV peKOMeH/alii y BupilieHHi Ipo6/eM, BUCTIOB/IIOBATICSA IIOAO LIiHHOCTI IIeBHOI iHdOp-
Manii. HapoguMo npukinagy TakMx 3aBIaHb.

IIpuknad 1. SIx Bu BBaXKaeTe, MOAAM sKMX npodeciit HeobxigHi 6ionoriuni snanus? Ha-
BEiTh IPUK/IAAV Ha MifTBEP/>)KEHHA BallIOl BifiNIOBIf.

IIpuknao 2. O6roBopiTb y rpymi i 3amporoHyiiTe, SK MOXXHa BMKOPUCTOBYBAaTH
KOMIT I0Tep IIpY BUBYEHHI XMBOI Ipupoan. Bramryiite 3maranus Mix rpynamu. [Tlepemosk-
HIILIEI0 CTaHe Ta IPYIa, sKa Ha3Be HailOi/Ible CriocobiB.

IIpuknao 3. JlropyiHa BUPOILILYE PisHi COPTY ITOMiOPIB, BUKOPUCTOBYE iX JyIs IPUTOTY-
BAaHHA CTPAaB i BUTOTOBJIEHHS, KETYYITy, TOMaTHOI ITACTU Ta iHIIMX IPOSYKTOBMUX TOBApiB.
SIxi opranu pociVH Ipu IIbOMY BUKOPUCTOBYIOTH? YoMy came ix? II0sACHITb CBOIO [YMKY.

IIpuknao 4. SIx Bu BBaXKaere, 10 BinOyI0Cs paHille — BifKPUTTSA KIITUHN 91 BUHAI-
meHHA Mikpockomna? JloBefiTh CBOIO AYMKY.

IIpuknap 5. Binomo, o pocyHa MOIIMHAE BOAY 3 IPYHTY, a IIOTiM BUIIAPOBYE il 4yepe3
Ipoayxu. BuxopnTs, 1[0 poc/IvHA IOIIMHAE 3HAYHY KiIBKiCTh BOAMY, 11100 IOTIM MapHO ii
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BTPATUTH, BUIIAPOBYIOYM Y HABKOJIMIIHE cepefoBuilie. A AK BBa)KA€Te BU: AKE 3 3HAUEHHA
MAIOTb 3raJlaHi IpoIecy B XXUTTi pOCIMHNI?

IIpuknao 6. OpHOro pasy Ha ypoui 6ioyorii yueHb ckasaB: «Y pocinH GOTOCHHTe3 Bifi-
OyBa€eTbCs Ha CBiT/I, a AMXaHHA — y TeMpsBi. LluM Bifipi3HAIOTHCA 3rafaHi nmporecy oguH
Bil ofHOrO». Y moromxyerech B 3 JyMKowo yuH:A? Homy? [lajiTe IOBHY BifNoBifib IpO
BiIMIHHOCTI MDK JUIXaHHAM i POTOCHHTE30M.

IIpuknad 7. SIx Bu BBaXKaere, 10 Bif0yAeThCs, AKIIO Y /Iici 3SHUKHYTD ICTiBHi Ta OTpYIiHi
rpu6m? 3MOzeIoNTe HACIIKY TaKOi CUTYAIlii.

[Ile opHi€0 0COOMMBICTIO METOAMKM € IOCUIEHHS €KOJIOTO-TIaTPiOTUYHOI OpieHTOBA-
HOCTI HaBYaHHA 6iosnoril. Hacamiieper 11e cTOCYeTbcs BUCBIT/IEHHS 30,00y TKiB BiTYM3HAHOL
6io/orivHOI HayKy Ta BHECKY YKPAlHCbKMX YYeHUX Y BUBYEHHs POCIMH, IpubiB, bakTepiit,
POC/IMHHMX YTPYHNOBaHb. TaKOXX METOIMYHO JIOL/IbHO OPraHi30ByBaTy IPAaKTUYHY AidA/lb-
HICTh IIECTMK/IACHUKIB €KOJIOTiYHOTO XapakTepy, L0 cHpusATiMe (GOPMYBaHHIO 0COOM-
CTOl BiANOBifa/NBHOCTI 3a CTaH IPUPOAM B3araji Ta ii 6I0TMYHOrO KOMIIOHEHTY 30KpeMa.
3asry4yeHHs LIeCTUKIACHUKIB 10 MOCU/IbHOI CYCI/IbHO 3HAYYIOi AiA/IbHOCTI €KO/IOTivyHO-
rO XapaKTepy HO3UTMBHO BIUIMHE Ha PO3BUTOK eMOLiTHO-4yTTEBOI cpepy y4HIB, CTiiKOI
MOTMBALi O BUBYEHHS >KMBOI IIPUPOAN Ta YCBiIOM/IEHHA CBOTO MiCLA Y Hiil, JO3BOIUTD
HiABMIINTY piBeHb MATPIOTUYHOTO BUXOBAHH Y IIPOLieci HaBYaHH: 0i0/Ioril, a TAKOX CIIpK-
ATUME PO3BUTKY K/IIOYOBUX KOMIIETEHTHOCTEN, a CaMe €KOJIOTiYHa IPaMOTHICTbD i 3opoBe
JKUTTA, COLIia/IbHA i TPOMaJAHCbKa KOMIIETEHTHOCTI.

Ha sanarTsax 6iormorii mecTUKIACHMKIB MiJBOAATH O PO3YMIHHS, 1O POCIMHHUIA
CBIT — TO/IOBHUIT KOMIIOHEHT 6iocdepn, 3maTHMII [IepeTBOPIOBATY COHSIYHY €HEpriio Ta
3[iJICHIOBaTM CMHTe3 OpPTaHIYHMX PeYOBMH Ha 3eMJli, BUHATKOBUM € 3Ha4eHHA POC/IVH Y 3a-
Oe3mneyeHHi 6i0TH KUCHeM, MiATPUMaHHI CTaNIOCTi CKIamy atmocdepu. Bin crany pocmun-
HOTO TTOKPYBY OKPEMMX PailOHIB i IUIaHeT! B LIIOMY 3a/IeKUTDb 3arajbHuil 6ajaHc pedo-
BUHM Ta eHeprii B 6iocdepi. 3Bakaroun Ha pojib POC/IMH y 3abe3NedeHH] )XUTTS Ha IUIaHeTi
0co6/MBOI aKTYaIbHOCTI HaOyBa€ 3aBiaHHsA GOPMYBAHHSA B y4YHIB J0A/IMBOTO CTaB/IEHHS
JI0 POCTIMHHMX OpraHi3MiB, 30epekeHHs IX pisHoMaHiTHOCTI Ha 3emi. IIporpama opienrye
LIECTVK/IACHYKIB Ha Ii3HAHHA NPUPOLY PiTHOTO Kpar, 30KpeMa BUBYEHHSA I'PYIl OpraHis-
MiB 3JiJICHIOETbCA i3 3a/Ty4eHHAM BUJIB, SKi BXOOATD O CKIANY €KOCUCTEM MiCLE€BOCTI 1
JIOCTYTIHI /151 6€3I0CcepeHbOro CIIoCTepeskeHH:A. HermpocTuM 11 BunTesA € 3aBjaHHA Ha-
JATU YYHAM MOXIVIBICTb BYMBYATV OPraHi3MU B IX IPUPOAHOMY OTOYEHHI. fIK IIpaBuio, Lie
BifOyBaeThcs mmif yac ekcKypciil. IIpoTe 4MHHOI IpOrpaMor He repefdadeHo eKCKypcii
y LIOCTOMY K/aci. BUIIpaBuTyl 1110 CUTyallio JOIOMOXXYTb IIPOEKTH, Y IIPOLECi BMKOHAH-
HS SIKMX YYHI pO3BMBATMMYTh YMiHHs BUSB/IATH i OIMCYBAaTy 3BA3KY y IPUPOL, 06’ €KTI
i ABUILA XKMBOI IPUPOAN, NOPiBHIOBATH iX. IIpO€KTM Kpa€3HABYOrO CIIPAMYBAHHA CIIPU-
ATUMYTb PO3LIMPEHHIO 3HaHb IIPO OCOOMMBOCTI POCIMHHOCTI MiclieBOi Giopy, pO3BUTKY
€CTeTMYHIX IOYYTTIB i HABMYOK €KOIOTiYHO JIOL/IbHOI TOBEiHKM, GOPMYBAHHIO BifIIOBi-
JIaJIBHOTO CTaB/IeHHS i 1F060Bi J0 IPMPOJY, MiCLIEBOCTi CBOTO IIPO>KMBAHHS, YKPAIHNL.

Crieriky MeTOMKY KOMIIETEHTHICHO OpPi€EHTOBAHOTO HaBYaHH:A 6Giororii BU3Hauae
HeoOXiHICTh peaizaliil HACKPi3HMX 3MICTOBUX JIiHiil, BUSHAYEHMX /I BCIX HaBYaJIbHUX
npenMeTiB. [leTa/IbHO yBary 11bOMy MUTAHHIO IPUIIEHO B OKPEMOMY PO3ZiIi LIbOro HOCi6-
Huka. Hapasi 3a3Haunmo, 1o epeKTMBHMUM 3ac000M peajtisaiiil HACKPI3HMX 3MIiCTOBUX JIi-
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Hiil € HaBYaJIbHi IPOEKTH. Y Ipolieci BUKOHAHHA IIPOEKTIB Nepefi0adeHo BKIIOYeHHS TIpef-
MeTHMX 3HaHb i BMiHb Y KOHTEKCT >KUTTEBOTO NMPaKTUYHOTO JOCBiAy yuHiB. OKpiM 11bOroO,
IPOEKTH 3a06e3MevyIoTh IHTeTpaliio MPeAMETHNX i MDKIIpeMEeTHIX 3HAHD i 3ara/IbHOJION-
cpKMX LiHHOCTel. Hanpukian, y npoekri «PocinEy B Tpaguniax yKpalHCbKOTO HapO#y»
Mae Miclie iHTerpallist eleMeHTiB 60TaHiKM, HAPOJZO3HABCTBA, YKPAIHCHKOI JiTeparypu, 06-
Pa30TBOPYOro i My3MYHOTO MUCTELITBA, eTUKN. O4iKyBaHUM pe3y/IbTaToM 371iJICHeHHA IIPO-
€KTHOI [iAI/IbHOCTI CTaHe PO3BUTOK YMiHb: B Pi3HUX JKepeax 3/1iJICHIOBaTH IOIIYK, aHaIi3
Ta y3araJbHeHHs iHopMarii, HeOOXiTHOI [/I1 BUKOHAHHS IPOEKTY, BUKOPUCTOBYBATH ii
IIpY MiATOTOBLI IIOBiJOM/IEHD 1 ITpe3eHTalill, IIPALI0BATH B IPYIIi U1 JOCATHEHHS CIIIBHO-
ro pesynprary. Lli mono>xeHHA MOXYTb CTyTYBaTU OPi€EHTMpPaMU, SIKi JOIIOMOXXYTb BU3HA-
9TV €(PeKTYBHICTD BMKOHAHHS IPOEKTY.

Y ¢opmyBaHHi IpegMeTHOI 6i0/10TiYHOI KOMIIETEHTHOCT 3HAYHUM ITOTEHIIia/IoOM Hagi-
JIeHa IIPOEKTHA TEXHOJIOTiA. MeTa IPOEKTHOrO HaBYaHHA — CTBOPUTU YMOBY, B AKUX Y4Hi:

¢ CaMOCTIITHO i 3 3a0BO/IEHHSM HaOyBalOTh HEOOXiTHI 3HAHHSA 3 PI3HUX IXKepert;

* BYATbCA KOPUCTYBATVCA HAOYTUMM 3HAHHAMM JUIA PO3B A3aHHA Ii3HABA/IbHMX i IIpaK-
TUYHMX 3a/ja4; HAOyBalOTh KOMYHIKaTVBHI yMiHHS, IPAIIOI0YM B Pi3HNUX IPyIax;

o PO3BMBAIOTb JOCIIHMIIbKI YyMIHHS (YMIHHSA BUABIATU Ipo6/eMy, 30upaty iHpopmaiiito,
IPOBOAMTY CIIOCTEPEXKEHH Ta eKCIIEPYMEHT, aHaJIi3, OOYIOBY IiloTes, y3arabHeHb);

e PO3BMBAIOTb CUCTEMHE MUCIEHHS.

ITpoexTHa misAnbHICTD Y4uHIB 3abesmedye (OpPMyBaHHS 3araJlbHOHABYA/IBHUX YMiHb
i HaBMYOK. 3ara/IbHOHABYa/IbHMMU BY3HaYeHO 4 TPyIM YMiHb i HABMYOK:

o HaBYaJIbHO-OpraHi3alliliHi yMiHHA i HaBUYKY Iepef6avaroTh OBOJIOJIHHSA YYHEM CIIO-
co6aMy BUKOHAHHSA KOXKHOT'O KOMIIOHEHTA HaBYa/IbHOI Aisf/bHOCTI (HaBYa/IbHOI 3ajadi,
HaBYaJIbHYX JIiil, CAMOKOHTPOJIIO i CaMOOLIHKM ), a TAKOXK CIIOCO6AaMM CAaMOCTIITHOTO I1e-
Pexopy Bifj OTHOrO KOMIIOHEHTA 4y €TaIly HaB4a/IbHOI pOOOTH 0 IPYTOro; Criocobammu
30BHIIIHBOI OpraHisanii cBo€i HayanbHOI Hpari (KyJIpTyporo pobodoro Miciy, pario-
Ha/IbHMM MOPAZKOM 3aHATD TOILIO); CIIOco6aMy Iepefiadi 3HaHb CBOIM OJJHOK/TACHMKAM
a60 MOJIOAIINMM LIKOJIIPaM;

o HABYAJIbHO-IHTE/IEKTya/IbHi YMIHHS i HABMYKY BKJIIOYAIOTh CIIOCOOM BUKOHAHHS PO3Y-
MOBOI [isI/IbHOCTI, IOCTAHOBKY i pO3B’sI3aHH: Ipo6JIeM, a TAKOXK IPUITOMI JIOTi9HOTO
MICIeHHs (Ha OCHOBi (pOpMasbHOI Ta [ia/leKTUYHOI JTOTiKN);

o HaBYaJIbHO-iHPOpMAILiiiHi yMiHHS | HABMYKY IIOJIATAIOTH B OBOJIOJIHHI MeTofamu i mpu-

e HAaBYa/JbHO-KOMYHIKalliliHi yMiHHA i HABMYKM IOJIATAIOTh B OBOJIOAIHHI Y4HEM CIIOCO-
6amy oOyIOBYM YCHOI Ta MUCbMOBOI MOBU 3aJIKHO Bifj Iiijieil Ta yMOB CIIJIKyBaHHS
3 y4MTe/IeM Yy OFIHOK/TACHMKOM Y XOZii HaBYa/IbHOI pOOOTH.

OBosIofiHHA 3ara/IbHOHABYA/IBHUMY YMiHHAMIU Jla€ 3MOTY 3abe3nednTit epeKTBHe 3a-
CBOEHH: YYHAMM HaBYa/IbHOTO MaTepiaiy 3 yCiX IpegMeTiB i CTBOPIOE YMOBU /1A IX CAMOO-
CBITM He JIMIIIe B 3aTa/IbHOOCBITHPOMY 3aK/Iafi, a il y MaiiOyTHbOMY.

it suumens i yuHis.

Y WIKiIbHIN TPaKTUL CKIIANCA TaKi cTafii po3poOKy IPOeKTy: po3pobKa IIPOEKTHOTO
3aBJIaHHsA, pO3pOOKa CaMOTro IPOEKTY, 0(OPMJIEHHS pe3y/IbTaTiB, CYCII/IbHA ITpe3eHTallis,
pedrexcisi. PoskpueMo cyTHICTb 3B’I3KY Y4HS 1 BUNTENS Y IPOEKTHII Ais/IOHOCTI.
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B3aemopia BunTe i1 yYHiB Y HABYaIbHOMY IIpolieci
Il YaC BUKOHAHHA MPOEKTY

Crapii

HiAmbHICTH BUMTENS

JiAnpHiCTD YYHIB

Pospo6ka npoexmnozo
3060aHHSA

Bubip temu npoekty

Buntenp Bigbupae MOXMBI TeMu
i IponoHye X y4HAM

YuHi 06roBOPIOIOTH i IPUIIMAIOTh
pillleHHA 10 TeMi

Bunrenp IIPOIIOHY€E YYHAM CIIiNb-
HO BU3HAYNTU TEMY IIPOEKTY

Ipyna yuHiB pasoM 3 yuuTeneMm
Bifbupae Temu i MPOIOHYE Kacy
I 0OTOBOpPEHHS

Yuurenp 6epe y4actb B 0OroBo-
peHHi T€M, 3aIIpOIIOHOBaHUX Y4-
HAMN

YuHi camocTiifiHO  [O6MparTh
TEMM i IIPOIOHYIOTh KJacy M
06roBOpeHH

BupineHHs migTeM y Te-
Max IIPOEKTiB

Bumnrenb 3aBYacHO BOKPEMITIOE TIifI-
TeMH 1 IPOIIOHYE iX YYHAM Ha BUOIp

Ko>xumnit yuens Bubupae cobi mig-
TeMYy i IPOIIOHYE HOBY

Buurens 6epe ydacTb B 00roBo-
PeHHi 3 y9HAMU TigTEM

Y4Hi aKTMBHO 06rOBOPIOIOTH i IpO-
TIOHYIOTh BapiaHTM mifgTem. Kox-
HMIT y4eHb BUOMPAE OffHY 3 HVIX IS
cebe (To6TO BrbMIpPaE cobi ponp)

®opmyBaHHA TBOPYMX

rpyn

YuuTenb MpoBOAUTH OpraHisanii-
HY po60Ty 10 06’€fHAHHIO YUHIB,
sIKi 06panu cobi KOHKpeTHi miaTe-
MU i BUIM Tis/TBHOCTI

Yuni BXXe BM3HauMIM CBOi PO
i TpyImylOTbCA BiIIOBIZHO [0
Y HUX Y MaJli IpyIn

ITigroToBKa MaTepiasniB
[0 HOCTiFHMIIBKOI pobo-
TI1: POPMY/IIOBaHHS 3a-
IIATaHb, Ha AKi HEOOXiTHO
BifITIOBiCTU, 3aBJIaHHS
IU1 KOMaHJ, Bifnbip mxe-
pen iHpopmarrii

S0 poeKT 06’eMHMIL, BUNTEND
3aBYaCHO pO3pOOIAE 3aBIaHHA,
3allMTAaHHA [ IIOUIYKOBOL [Ii-
SZIBHOCTI Ta JpKepena iHdopmariii
(niTeparypy, IntepHer- pecypcu
TOLLO)

OkxpeMi yuHi (SIK IpaBuIo, 3 BU-
COKVM piBHEM HaBYa/IbHIX JJOCAT-
HeHb 3 TIpefMeTy) 6epyTh y4acTh
y po3po01ii 3aBfaHb. 3alMTaHHA
Ui TIOIIYKY BifTIOBifli MOXXYTb
CTBODIOBAaTHCh B KOMaHJaX 3 Ha-
CTYIIHUM OOTOBOPEHHSAM Y KJIaci

BusHaueHH: popM
BUPaKEHHS MiJICYMKiB
TIPOEKTHOI Jifi/IbHOCTI

Buurenp 6epe ydacTb B 00roBo-
penHi

YuHi B rpynax, a moTiMm B Kiaci
06roBOPIOIOTb (POpMM IPEeNCTaB-
JIEHHSA Pe3YNbTaTy NOC/iFHUIIBKOI
HiANbHOCTI: a/bOOM, HaTypasbHi
00’€KTH, KOMITIOTEPHA TPe3eHTa-
IIis1, BUCTaBKa TOIIO

Pospobka npoexmy

Bunrenb KOHCYNMbTye, KOOPIMHYE
poboTy y4HiB, cTMMYyIOE iX mi-
ANBHICTD

Yuni 3[ifICHIOIOTD IOLIYKOBY -
AJIBHICTD

Odgpopmnenns pe3ymno-
mamie

BunTtenb KOHCYNbTye, KOOPAMHYE
poboTy yuHiB, cTuMMymO€ iX ni-
STIbHICTD

Y4Hi cnovaTky mo rpymam, a Io-
TiM y B3a€MOJII 3 iHIIMMM TpyIIa-
MY 0pOPM/IAIOTD Pe3y/IbTaTyl Bifi-
MOBiJTHO IO BU3HAYEHMX IIPABUTT
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Hpesenmauisn Bunrenp opranisye excrneptusy | JJonosiflaloTb IIpO  pe3ynbTaTU
(Hampuksiagi, 3ampolIye B SIKOCTI | CBOEI AisIbHOCTI
€KCIIEpPTIiB y4YHIB CTaplMX K/IaciB
abo mapanenpHMII Kiac, OaThKiB
TOIILIO)

Pegpnexcis BunTenp oO1iHIOE CBOIO IiA/IBHICTD | 3AilICHIOITh pedrieKcito mporie-
3 IEJAroriyHoro YIpaBIiHHA Ji- | CY, CBOEI PO/li B HbOMY 3 ypaxy-
ANBHICTIO Y4YHIB, BPaxoBye€ iXHi | BaHHAM OLIHKM iHIMX. BaykaHo
OLIHKM 3IiVICHUTY TPYIIOBY pedieKcito

3a yacoM BUKOHAHHS MOYKHA BU/I/INTY TPY BUAM HABYA/IbHIX ITPOEKTiB: KOPOTKOTpUBAJI
(2-6 ropun); cepenuboTpyBati (12-15 rofuH), JOBrOTpUBAI, SKi BUMAararoTh 3HaYHOI Ki/b-
KOCTI 4acy /yIs IOLIYKY MaTepiajly, Ioro aHajIi3y, IPOBefeHH: HOCTiHNAIBKOI POOOTH TOLIO.
3BaXkarouM Ha BikoBi IcuxodisionorivyHi Ta MmisHaBa/JIbHI MOX/IMBOCT] YYHIB ITOCTUX K/IACiB
y HaBYaHHi 6io7I0Til Mporpamoro repegbadeHo KOPOTKOTPUBAI IPOEKTH (MiHi-IIpOeKTH).

Kpumepiamu oyintoeanHs BUKOHAHHS IIPOEKTY CIYTYIOTb JOCATHEHHA METH IIPOEKTY,
piBeHb cpOPMOBAHOCTI 3arabHOHABYA/IbHIUX YMiHb (IIpalioBaTi 3 JpKepernamu iHpopma-
11ii, JOO6MpaTy BiOMOCTI, III0 CTOCYIOTBCA TeMM IIPOEKTY, IPAIIOBATH Y TPYIIi, IIPe3eHTY-
BaTy Pe3yNbTaTVl BUKOHAHHA 3aBJaHb TomlO0). JJo 06roBopeHHA Ta OIiHIOBAaHHSA IIPOEKTY,
IPE3eHTOBAHOIO OIHOOCIOHO UM IPYIION0, MOXKHA 3a/IydaTy 6a)Kalounx y4HiB K1acy. Bonn
3BEPTAIOTDH yBary Ha TaKi AKICHi XapaKTePUCTUKY, AK LIKaBIiCTb IPOEKTY, JOCTYIIHICTD [/
PpO3yMiHHA, OPUTiHAIBHICTD IPEACTABIEHHSA PE3Y/IbTaTiB BUKOHAHHA IIPOEKTY Ta iHIIi.

Pesynomam. SIKImo 1ini NpoeKTy JOCATHYTI, BUNTENDb MOXKE PO3PAXOBYBAaTU Ha OTPHU-
MaHH:A fAKICHO HOBOTO Pe3y/IbTaTy, BUPAKEHOTO y PO3BUTKY Ii3HABa/IbHUX 37i6HOCTEN
Y4Hs Ta JIOrO CAMOCTIIHOCTI Y HaBYa/IbHO-IIi3HaBa/IbHIil JiATbHOCTI.

ObMmesxncenHs y 6UKOPUCTAHHI efieMeHIMie NPoeKmHo20 HABYAHHA: H3bKA MOTUBAIIiA BUM-
TETA [0 BUKOPMCTaHHA €/IeEMEHTIB IIPOEKTHOTO HaBYaHHA, H3bKa MOTMBALliA YYHIB JJO y4acTi
B IIPOEKTi, HeOCTATHIlI piBeHb C(HOPMOBAHOCT] Y LIKO/IAPIB YMiHb JOCTHUIIBKOL Ai/IBHOCTI,
HEYiTKiCTh y BI3HaYeHHi KpUTepiiB OL[IHKY BiICTe)kKeHH: pe3y/IbTaTiB pOOOTY Haf] IIPOEKTOM.

B yuHiB mm1ocToro kmacy nepepaka€ eMOLIIHO-eCTeTMYHE CIPUITHATTA IPUPOAN, TOMY
i GOpMYBaHHA OCOOMCTOrO HEIPAarMaTHYHOTO CTaBJIEHHS JIO XKVMBOTO HOLIBHO BYKO-
PUCTOBYBATH eMOL/IHIII KaHa/I CIpUIIMaHHA. Y Iporpami e 3abesredye MpakTUIHA Ya-
cTuHa i mpoekTn. TeMaTnka ocTaHHIX BapiaTiBHa, IO JO3BOJIAE BPaXOBYBAaTH OCOOMMBOCTI
Y4HiB IIEBHOTO K/IaCy, MaTepialbHO-TEXHi4YHi 11 9acoBi pecypcu. 3a Ha/IeXKHOI IearoriyHol
HiATPUMKM BUKOHAHHSA IPOEKTIB 37JaTHe IPMBEPHY T yBary IIeCTUK/IACHUKIB [10 37100y TKiB
BiTYM3HAHOI 6i07OriYHOI HayKy, Ipo6/IeM 30POBOTO CIIOCOOY XKUTTS, eKOTOriYHNX IIPO-
671eM pi3HOTO PiBHA i BK/IIOUEHHA Y4HIB y OCVIBHY [iA/IBbHICTD 3 iX BUpIillIeHHA.

BripoBa/iKeHHA IPOEKTIB CIIPSIMOBaHe Ha CTUMY/IIOBaHHA Ii3HaBa/JIbHOTO iHTEpeCy y4-
HiB [I0 i3HAaHHA >KUBOTO, 3a6e31euye GOpMyBaHHSA B Y4HIB YMiHb BUpIIIyBaTy IIOB A3aHi
3 MOBCAKJEHHUM XUTTAM IpoO/IeMy, IO CIPUATIME PO3BUTKY 3HATHOCTI aZleKBaTHO >KUTU
Yy IPUPOJHOMY i COLIia/IbBHOMY CE€PENOBUIIL.

HaBememo 3pa3ok IpymoBOro JOCTiZHUIIBKOTO IMPOEKTY «YMOBM BUPOIIYBaHHA POC-
JIMHW», TIEBHUI OPIEHTUP BMKOHAHHA AKOrO MiCTUTD IIPOIIOHOBAHA iHCTPYKTMBHA KapTKa
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I/ YYHiB. 3TifHO Hel IeCTMKIACHUKM MOXYTb IIO€TAlIHO BUKOHYBAaT! IIPOEKT, a MOXYTb
CKOPVICTATHCh LIi€10 KAPTKOIO SIK 3pa3KOM i po3poOMTY BIacCHUII Xifi poOOTY HaJl IIPOEKTH.
Ymosu supowrysanns pocnunu

Mera: 3’cyBaTy yMOBY, ONTMMA/IbHI IJIs1 POCTY i PO3BUTKY POCIMHY (IeKOPATUBHOI

a060 rOpOHbBOI KY/ITYPH, HALIPUKIIAJ], TOPOXY, PEIbKIA).
Xig po6oTu

ITonpauygotime Haod npoexmom, 06’ €0HasuILUCD Y 2pynu (00 5 0cif).

3aBpanHa 1. HasBiTb yMOBY, HEOOXifiHI /11 pOCTy pOC/IMH. 3aNMILITh ABi 3 IIVIX YMOB,
BIUIMB AKUX Ha PiCT pOC/IVH NOCITIPKYBAaTUMeETE I1ifi 9aC BMKOHAHHA IIPOEKTY: Ileplia — Ta,
1[0 OIIJICAaHa Yy 3aBJJaHHi 2, ;pyra — Ha Baul BUOip.

3aBpaHHA 2. BukoHaiiTe ekcriepMeHT «BIuB cBiT/1a Ha picT pociuH». [I14 1boro Bam
3HAJOO/IATHCS ABI MOCYAMHY (TOPILIMKM, CTAKAHYMKY TOIIO) 3 IIPOPOIEHNMI POCTIMHAMIL.
[TosHaunmo ix pocmmna 1 i pocnuua 2. Baxkmuso, 1106 061Bi pociuHm Oy 0gHAKOBOI
Bucotu. Pocnuuy 1 BupolyiiTe B yMOBaxX JOCTaTHbOTO OCBIiT/IeHHs (HAIPUK/IaJ, Ha MiaBi-
KOHHI, HO6/1M3y /1aMIn), a pOCTIMHY 2 — B YMOBaX HEIOCTATHBOTO OCBIT/IeHHs (HAIIPUK/Ia,
y madi, mig cronom) (AB. MaIIOHOK).

TpuBamicTb excriepuMeHTy — 12 [HiB. YIPOJOBX eKcliepyMeHTY pociuHy 1 i pociuny
2 TIonMBaNiTe OMHOYACHO OHAKOBOIO Ki/IbKiCTIO BOMIIL.

ITig yac excriepyMeHTY 3AiICHIONTe BUMIpIOBaHHS BMCOTI POC/IVH, a pe3ynbraTtu ¢ik-
CyiiTe y KaJIeHJJapi CIIOCTEPEXXeHb.

Kanenpap cnocrepeskeHb

Tepmin Bucora pocmmnan, cm
BUMipIOBaHHA
Pocnuna 1, BUpoIeHa B yMmo- Pocnuna 2, Bupoiena
BaX IOCTaTHbOTO OCBiTI€HHA B YMOBaX HeIOCTaTHbOTO
OCBiT/IEHHS

INepimit neHb eKCIEPUMEHTY.
IlaTa

3-J1 IeHb eKCIIEPUMEHTY

6-11 IeHb €KCTIIEPUMEHTY

9-i1 IeHb EKCIIEPUMEHTY

12-7i IeHb eKCIIEPMMEHTY.
Iata

Ins dikcanii pesynbratiB MO>KHa CKOpycTaTycs POTO- UM Bifje031I0MKOIO.

ITicis 3aBepIIeHHS eKCIIepYMEeHTY 3p06iTh BICHOBOK IIPO Te, K CBIiT/IO BIVIMBAE Ha PiCT
pOCIMHMN.

3asganHA 3. CKIafiTh IVTaH eKCIepUMEHTY 3 BIUIMBY Ha PiCT POC/IMHU APYTOi YMOBH,
AKy oOpasa Bala rpyma.

3aBpanHA 4. BusHaute, ke 061MaiHaHHA BaM 3HAIOOUTHCS IS IIPOBEJICHHS eKCIIepy-
MeHTY (1106 cTBOpUTI HeoOXijHi yMOBY BUPOLIYBaHHA POCIVHY, BUMIpIOBaTH il BUCOTY,
(ikcyBaTV pesybTaTy CIIOCTEPEKEHbD).
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3aspanna 5. [lig yac excriepuMeHTY crocTepiraiite 3a pocaMHaMy, BUMIpIOiiTe iX BU-
coty. ITo MoxxnmmBocTi ¢ikcyitTe cBoi Ail i ABMINA 32 JOIOMOTrO0 (GOTO- Uy BifleO3MIOMKIL.
3amucyiiTe pe3yIbTaTy CIOCTEPeXKeHb i BUMipIoBaHb y KaJleHAAp CIIOCTepeXkeHb. 3BEePHITh
yBary Ha iHTeHCUBHICTb 3a0apB/IeHHs OpPraHiB POC/INH, 3adiKCyiiTe 11i BiTOMOCTI.

Kanenpgap cnocrepeskeHb

Tepmin Bucora pocmiamu, cMm
BUMipIOBaHHA

Pocnuna 1, BupomeHa B ymo- | Pocriuna 2, BUpoueHa B yMO-
Bax Bax

[Nepumit neHb eKCIEPUMEHTY.
IaTa

3-J1 IeHb eKCIIEPUMEHTY

6-11 IeHb €KCTIIEPUMEHTY

9-i1 IeHb €KCIIEPUMEHTY

12-71 IeHb eKCIIEPUMEHTY.
Iata

3aBgaHHA 6. 3po06iTh BICHOBOK, 3 SIKVIX YMOB POC/IVIHA POC/IA i pO3BYMBA/IaCch HalIKpallle.

3aBganna 7. O6epitb hopmy, B AKiit Bu OyaeTe IogaBaTy pe3ynbTaTy poOOTH Haj IIpo-
eKTOM i Ipe3eHTyeTe ix (Hampukiaz, y GpopMi KOMITI0TepHOI Ipe3eHTallii Ha 6-8 craiifis,
HIOCTepY, iHTe/eKTya/IbHOI KapTn).

HesBaxxatoun Ha Te, 110 Y HaBeJleHOMY IIPOEKTi JOMiHye IpefMeTHMIt 3MicT (yMOBU BM-
POLLYBaHH: POC/IVIH), ITifi 4ac JIOro BUKOHAHHA BifJ0YBa€TbCs PO3BUTOK OpraHisallilfHuX i KO-
MYHIKaTMBHVX YMiHb Y4YHIiB (CIUTaHYBaTH poOOTY, PO3IOAIIATI 3aBJAHHA MDK YYaCHMKAMU
TPyIIN, BU3HAYUTY TepMiHV BUKOHAHHA 3aBjaHb, CIOCOOM (PiKCYyBaHHS CIOCTEPEXKEHb 1 IpesI-
CTaB/IeHHA Pe3y/IbTaTiB, PO3BUBAIOTHCA HABMYKI KOMaH/IHOI pOOOTH, TOJIEPAHTHOTO CTaBJIeH-
HA 10 JYMKM YYaCHMKIB Ipymnu To1o). Ile T0SUTHBHO IMO3HAYAEThCS HA PO3BUTKY K/IIOYOBUX
KOMITIETEHTHOCTeI1, GOPMYBaHHA AKIX BUCTYIIAE OJHVM i3 pe3y/IbTaTiB HaBYaHHA 6ioyorii.

BpaxoBytoun BikoBi 0cO6/MBOCTI y4HIB IIOCTUX K/TaciB Ta 3aTajIbHi 11i/1i BUBYEHHA HUMM
6iostorii 3aC/TyTOBYIOTb Ha YBary BUKOPUCTAHHS irpoBoi Ais/IBHOCTI B TAKMX BUIIA/IKAX:

e K CAaMOCTilHy TEXHOJIOTIO [/I1 OCBOEHHS MOHATTA 200 TeMI HaBYa/IbHOTO IIPEMeTa;
e dK eJIeMeHT 3arajbHol TeXHOJIOT1;

e SIK YPOK 4l JIOTO YaCTUHY (BCTYII, KOHTPOJIb);

e 5IK TEXHOJIOTIO MTO3aK/IACHOI pOOOTH.

EnemeHTM ponboBoOi Ipy BIacTUBI 3aBAaHHAM Ha 3pa3oK TaKoOro: «3 HaBHIX YaciB yKpa-
iHIIi BUpOILYBamyM Ta BUKOPUCTOBYBA/IN B DKy KOpPEHEIUIOAM OYpsIKY, MOPKBY, XPOHY Ta
IHIIMX POCIMH. YABITH, IO BU >KYPHAJIICT, IKOMY AOPYYMIN HiITOTYBAaTH PENOPTAX IIPO
BUKOPMCTaHHA KOPEHEeIUIOAiB XKUTEIAMM Ballloi MicLleBOCTi. [I/1 11bOro B OGHOK/IACHUKIB,
3HaIOMUX i poANYiB Bi3bMiTb iHTepB 10 (Ije TaKa pO3MOBA, B sAKiil OAVH CIIiBPO3MOBHMK CTa-
BUTD 3allUTAaHHS, IPYTMIl HaJla€ HA HYX BiINOBifi, sKi 3anmcyroTbes nepumm). Ilpuaymaiite
3alMTaHHA, AKi JOIIOMOXXYTb BaM MiArOTyBaTH LjiKaBUI pENIOPTaAX».
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Lle saBanHs cupusie He e GOPMYBaHHIO KOMIIOHEHTIB IIpeIMETHOI KOMIIETEHTHO-
CTi (3HaHHS IPO BUIO3MiHM KOPeHsI, yCTAHOB/IEHHs 610/I0Ti4HOT0 3HaUeHH BU/J03MiH Bere-
TaTVBHUX OPraHiB), ajie /1 pO3BMBA€ K/II0YOBi KOMIIETEHTHOCTI, 30KpeMa:

o CHINKYB8AHHS 0ePHaBHO10 M0B0I0 (i pidHOI0 Y pasi 6i0miHHOCMI): yIeHb/yIeHNUIIs] 0O0TOBO-
pro€ npob6iemu 6i0/IOTiYHOTO 3MICTY, TPaMOTHO BUKOPMCTOBYE MOBHI 3aco01 y mporieci
HOIIYKY i TpefiCTaB/IeH s iHpopMariii;

o YMIHHA 84UMUCS 6NPOO0BIH HUMMS: YMIHHS OPTaHi30BYBaTH CBOIO Jis/IbHICTD, KOpery-
Baty 1i mepe6ir, caMoCTiitHO 06MpaTy HeOOXi/H /IS JOCATHEHHS MeTH Ail, OL[iHIOBaTH
iX BifITIOBigHICTD 3a1yMY;

o IHIYiAMUBHICMb, NIONPUEMAUBICMb: YMIHHSA PO3pOo6/IATH i BTimoBaTy cBOI ifiel, BifmoBi-
[a7bHO CTaBUTHCH IO LIbOTO.

[TonsATTs irpoBi IemaroriyHi TeXHONOrii BKIIOYAIOTh JOCUTh 00’€MHY IPYIy MeTOHIB
i mpuitoMiB opranisanii nefaroriyHoro mpouecy y ¢popmi pisHux negaroriyaux irop. Ha Big-
MiHY BiJj I'pM B IIMPOKOMY CEHCI, IIelaroridyHa Irpa Ma€ CyTTEBY O3HAKy — YiTKO BU3Ha4eHY
MeTy HaBYaHHS i BiJIIOBiIHMII NIearoriyHmil pe3y/bTar, sIKi MOXYTb 6yTu 00IPYHTOBaHI,
BUJIiJIEH] 1 XapaKTepu3ylTbCsl HaBYa/IbHO-III3HABA/IbHOIO HalpasjeHicTo. IrpoBa ¢popma
3aHATb CTBOPIOETHCA HAa YPOKAX 3 JOIIOMOTOI0 irpOBUX IIPUIIOMIB i CUTYallill, AKi BUCTYIIA-
I0Tb 3aC00aMM CTUMY/IALI 1O HaBYa/IbHOI Jis/IBHOCTI.

Peanisauis irpoBux npuitoMmiB i cutyarniit B ypouHiit popmi 3aHATH BigOyBa€eTbcs 3a Ta-
KVMMJ OCHOBHMMM HaIllpsAMKaMM:

o UJAKTUYHY MeTy chopMynboBaHoO y popmi irposoi 3agadi;

e HaBYa/IbHA JiA/IbHICTD MiIOPANKOBAHA IIPABMIAM IPU;

o HaBYAJIbHMII MaTepial BUKOPUCTOBYEThCSA B AKOCTI 1i 3aco0y;

e Y HaBYA/IbHY iA/IbHICTb BBOJVUITDCA €JIEMEHT 3MaraHH, AKNI TpaHCHOPMYE AMITAKTIY-
Hy 3ajja4y B irpoBy;

e yCHilllHe BUKOHAHHS JUAKTUYHOI 3a/1aui II0B’s13aHe 3 irpOBMM Pe3y/IbTaTOM.

Ha ypoxkax 6ionorii epeKTMBHMM € BUKOPUCTAHHS Pi3HOMAHITHUX JUAAKTUYHUX irop.
IupaxkTudHa rpa cupuse GpopMyBaHHIO IAPTHEPCHKMX B3AEMOBIJHOCUH MDK Cy0 €KTaMu
HaBYaHHs (MDK y4uTeneM i y4HAMY, MDK YUHAMM), 10 CIPUsIE JeMOKpaTu3anii i rymaHisa-
1Iil HAaBYa/IbHOT'O IIPOLECY. Y IIKIIbHIN IPAKTHILI Ha yPOKaX Pi3HUX TUIIB BUKOPUCTOBYIOTh
pi3Hi irpu, 30kpeMa HacTiIbHI irpu (KpocBOpaM, 10TO, JOMiHO ToI110). CaMOoCTiliHe CK/IafjaH-
HS1 YYHSMY KPOCBOPIB, 3arajjoK, pe0dycis, 4aitHBOPAiB 260 po6oTa i3 Tvimy, 1110 iX CKIazieHO
iHIIMMM, BUKOPUCTOBY€ETbCA AK METOJ, HABYAaHHS.

Irpu-3maranHs 3a/iMaioTh 0COO/IVBE MiClie B HABYA/IbHOMY IIPOLIECi 3aBIsKY TOMY, IO
pi3Hi iX B MOXXYTb BUKOPMCTOBYBATHCh 5IK OKpeMi popMy HaBYaHH:. Baxxmmsum Mo-
MEHTOM LMX irop € KOJEKTMBHE Ta iHAMBiflyalbHe 3Mara"Hs. Jlo 1poro BUAy AMAAKTUY-
HIIX irop Hajie)XaTb piSHOMaHITHI TypHipy, BikTopunu, intenexryanbHi irpu (KBK, “Ilfo?
Ne? Komn?”, “llacnusuit Bunagox’, “Ilone uypec”, “Tlepumit minbiton”, “HaitposymHirumit”
to1wo). Lleit Bup irop Moxke yCITillIHO 3aCTOCOBYBATHCh 3 METOIO Y3ara/IbHEHHS i CHCTeMaTH-
3alil, KOHTPOJIIO Ta KOPEKLil 3HaHb y4HiB.

Jlo TBOpYuX irop HajIeXXaThb PONbOBI irpy, KIIOYOBUM MOMEHTOM SIKMX € IIEPEBTiIEHHA
Y4HIB, BUKOHAaHHA HUMU IIEBHUX POJIEN, 1[0 CTBOPIOE MOXK/IMBOCTI [/ iMITpoBi3alii, cTu-
MYJIIO€ PO3BUTOK PEKOHCTPYKTMBHOI'O i TBOPYOT'O MUCTIEHHS.
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Ha ocHOBi ponboBuX irop 6yRyl0TbCs Taki HeTpaauLiiiHi GopMy HaBYaHHS, SIK YPOK-
Cyz, pec-KoHdepeHIis, MaHapiBKa, eKCIIeAULIis TOLIO.

PonpoBa rpa XapakTepusyeTbcsi TAKMMI 0COOIMBOCTSIMI: YMOBHICTD (YY4aCHMUKM JiIOTH
B PaMKaX YMOBHOI pPeayibHOCTI); CUMBOJIIYHWIT, HEe YTWITApHUII XapakTep (KOXXHMIT ydac-
HVK MOXXe BUSIBJIATY BJIACHY iHILIaTMBY); HeBM3HAYEHICTh (PO/IbOBA Tpa HEMAE OfHO3HAY-
HOT'O PO3BUTKY i pe3y/brary); fia/IoriqyHuit XapaxTep.

Hii y49acHUKIB pONIbOBOI TPV CYBOPO He PEIAMEHTYIOTBCH, Yepe3 L0 Xifl IPU MOXKE BifI-
XWJIATUCD BiJl HAMIY€HOTO i He 3aBXXIM Ja€ MOXK/IMBICTD JOCATHYTY O4iKYBaHMX PE3Y/IbTaTiB.

PisHOBMIOM [JaHOTO BUIY I'PU € CUTYaLillHO-PO/IbOBI irpy, B AKUX YYaCHUKM IIOTpa-
IUIAIOTh Y 3a3[ajierigb CIPOEKTOBaHi CUTyaljil i NMpUIIMAIOTh I€BHi pimeHHA. IMiTanii-
Hi irpy nepen6avaroTh MOZETIIOBAHHSA XKUTTEBMX CUTYalliil, B AKUX y4Hi OepyTh Ha cebe
PpOJIb OCAMIOBLIB i IPMUIIMAIOTD PillleHHA BiJIOBiHO JO TUX YMOB, y AKi BOHUM IOTPAaIVIJIN.
CuryariiliHo-po/boBi Ta iMiTalliliHi irpy MO>XXYTb YCIIIIIIHO 3aCTOCOBYBATHUCh B IIpOIieci po-
BEJICHHA YPOKIB 3 €KOJIOTIYHUM 3MiCTOM.

Haonumo npukiaz ponboBoi rpy 3a TeMoro «OCHOBHI (QYHKIII IMCTKax.

JupakTyyHa MeTa Ipy — KOHKpETU3allisd, pPO3IIMPEHHs, YTOYHEHHs Ta y3arajabHEHH:
HOHATTA IIPO B3a€EMO3B 30K JIMCTKA i3 HABKO/IMILHIM CepefjoBMIIIeM, BUXOIAUM 3 BUKOHY-
BaHMX HUM QYHKIII.

B iepositi popmi dudaxmuuny memy copMynIbOBaHO TAKUM YMHOM: BUKOPUCTOBYIOUM
3HaHHA 3 6io/10Til PO3poOUTH peKOMeH/allii 3 BUPOIYBaHHS KY/IbTYPHUX POCIVH Ha IIPK-
caguOHiN qiMAHL.

JocsirHeHHst MeTH BiiOyBa€eThCs Y IPOLIeCi PO3B sI3aHHS HaBYa/IbHO-BIXOBHIX 3d60aHD:

3aBpaHHA 1. Posmmmputy 3HaHHS Y4HIB IIPO B3a€MO3B’SI30K OY[JOBM /IMCTKA 3 JIOTO
GbYHKIIsIMY 71 YMOBaMy POCTY POCIMHY, TIPO 3HAYEHHS JIMCTKA B KUTTI pOC/IMHM, KOHKpe-
TU3yBaTy 3HAHHA IIPO PO/Ib OCHOBHMX arpoOIPUIIOMiB, 110 3a0e31eYy0Th ONTUMA/IbHI yMO-
B JI/1A 3[Ii/ICHEHHs OCHOBHMX ITPOLIECIB Y MUCTKY POC/IVHY;

3aBaaHHA 2. Y XOfii Ipy BKIIOYNUTY Y4HIB Y CUCTEMY CYCI/IbHUX BiJHOCUH

(HaykoBMII CIiBpOOITHNK, 3aBifyBad 1aboparopii), posBuBaru intepec 1o 6iosorii;

3aBpanHA 3. 3aiiicHI0BaT GOPMYyBaHHS YMiHb i HABMYOK y3araqbHeHHS i

HOPiBHAHHA Ha OCHOBI PO3B’A3aHHA IIPAKTUYHMX 3aBJJaHb.

HaesuanvHo-memooutte 3abe3neuenns epu.

1) dakTuyHMi Marepiaa LIOO MCTKA POCAMH JyIA KOKHOTO yYacHMKA IPYNN: BHY-
TpilHsA OyJoBa MMCTKA, OCHOBHI QYHKIII ucTKa (POTOCUHTES, JMXaHHSI, BUIAPOBYBAHH
BOJM), TMCTOIA;

2) 3aBIaHHA /1A KOKHOI TpyIIy;

3) KapTKM Ha CTONM 3 Ha3BaMu IpyIr: «Jlaboparopis aHaTOMii pociuH», «Jlaboparopis
¢isionorii pocinhy, «Jlaboparopis exonorii pociuu», «/labopaTopis pocIMHHNIITBAY, «[HO-
3eMHa Jejeraiisa»;

4) apkyu nanepy popmary A-3, Kireit, HOKNL, TiHiKa, TyMKa.

[ToyaTky rpu nepenye nideomosuuti nepiod: 3a TVKZIEHb O TP BUUTENDb 00 €IHYE Y4HIB
y LICTD TPYII, KOKHA 3 AKMX Oyfie TpaTty posb 1abopaTopil HayKOBO-AOCIIJHOTO iHCTUTY-
Ty 6iormorii pociuH, a MKo/sApi — 1l CHiBpoOITHYUKIB; 3HAIOMUTD LIKO/MAPIB 3 MPABUIAMUI
rpu. ITigroToBKa BUNTEIS MOMIATAE Y KOMIUIEKTaIil (aKTM4IHOrO MaTepiany i po3po6eHHIO
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BiZITIOBifIHMX 3aBJaHb /1A KOXKHOI Ipynu y4HiB. PaKTUIHMIT MaTepia KOMIUIEKTYETbCS Ha
OCHOBI TE€KCTiB y YMHHUX Hifpy4YHMKaxX 6i0/1oril /st 6 K1acy i BK/IIOYA€ 3HAHHS PO OCHOB-
Hi IIporiecy, 1o Bif0yBalOTbCA B IMCTKY POCIMHN: POTOCUHTE3, [UXaHHA, BUIIAPOBYBAHH:A
BOIM, ra3000MiH. Ilepenbavaernces, 10 y4HI Iic/IsA onpaioBaHHa (GAaKTUYHOTO MaTepiany
OyZyTb BifIIOBiZaTV Ha 3aNMTAaHHA IPAKTUYHOTO XapaKTepy, sIKi OpiEHTOBaHI Ha 3aCTOCY-
BaHHA 3HAaHDb Y KOHKPETHIiI cuTyanil. Binmosifi Ha 3aniMTaHHA JO3BONATD YYHAM PO3SKPUTHU
B3a€MO3B’A30K YMOB CEPefJOBIIIA Ta OCHOBHIUX (YHKIIilT 3€/IEHOTO MCTKA.

Croscem pob060i epu TIOTATAE B TOMY, L0 TPYTIa BIACHMKIB IPUCaANOHMX ALTHOK «BykeT»
3BEPTAETHCA Y HAYKOBO-IOCTIIHMIT IHCTUTYT bionoril poc/vH 3 MpOXaHHAM HaJaTU PEKOMEH-
JaLil Ipo MO>XX/IMBOCTI Ta ONTVMA/IbHi YMOBY BUPOILYBAHHS CLIBCbKOTOCIIOAAPCHKIX POCIVH.
KepiBHMK iHCTUTYTY BUpYILAE 3 Jie/ieralli€lo BTaCHMKIB 110 HayKoBMM aboparopism HJII.

Ha nmovarky ypoKy mic/s BCTYIIHOTO C/IOBA BUMTE/IA Y4YHi B IPyllaX BUKOHYIOTb 3aBJIaH-
HA YIPOLOBX 15 XBUINH.

JTabopatopis aHaToMii pociuH.

3BepHenHs. «[llaHoBHi apysi! Bu — cniBpobitHykn iHcTuTyTy Bionmorii pocinH. Bama
nmabopaTopis HOCIIKye aHaTOMiI0 pociuH. Y 1aboparopii IpamooTh 3aBigysad i ciBpo-
6itHyku. Posnopinite pori. Po3nounHaiite BUKOHYBaTH 3aBIaHHs. baxkaeMo ycmixiB».

1. Hamarmoitte cxemy Oy0BY IPOAMXIB.

2. PosB’sxiTp 3amayi:

a) Ha 1 MM? yIMCTKa /MaTaTTs 6ioro TpariieTbes noxay 400 Mpoauxis, KO TOTO X po3-
TalIOBaHi BOHM TUIbKY Ha 30BHIlIIHIV IOBEPXHi MCTKA. YM MO>XKHA ITOSAICHUTY TaKe pO3Ta-
IIyBaHHS MPOAVXIB y 1i€l pocmun? CKinbKy NPOANXIB Ha MUCTKY /1aTaTTs 6i0710T0, AKIIO0
IIJIOLLA JIMCTKA 450 cm??

6) MUCTKY, BKPUTI IIApOM BOCKY, BUIIAPOBYIOTb 3a 00y 3 1 cM? CBO€I OBepXHi 6/113bKO
3,6 r Bomu. JIucTku 6e3 BOCKY, BUIIAPOBYIOTb 3a 100y 3 Takol camoi noBepxHi 4,03 r Bogu. Sk
BIIVBA€ Ha BUIIAPOBYBAHHS IMCTKAaMM TOKPUTTA 3 BOCKY? SIKi BaM BifjoMi IIpucTOCyBaHHA
POC/INH, 110 3aXUIIAIOTH IXHi IMCTKM Bif HafiMipHOTrO BUNapoByBaHH:A Bofu? HaBeniTs mpu-
KJIaZiy TakKux pocnuH. Bigomo, mo i3 1000 niTpiB Boau, AKY OTpUMYIOTb POCIIVHY, 3aCBOIO-
€TbCs1 67IM3bKO 2 JTPiB. SIK BUTpaYa€eThCsi pOCMHOIO peuTa 998 yiTpiB Bopu?

3. 3po6iTh BUCHOBOK, SIK POC/IVIHU IIPUCTOCYBA/IMCh €KOHOMUTY BOJY B YMOBaX Hefo-
CTAaTHBOI Ki/IbKiCTi BOJIOTH.

JTaboparopisa disionorii pocnH.

3BepHeHH: aHaJIOTiYHe JI0 TOTO, 110 0ro afipecoBaHo /laboparopii aHaToMii pOCIuH.

1. Omnparroiite HaKTUYHMIT MaTepial, B IKOMY PO3KPUBAETBCS CYTHICTD mporiecy ¢o-
TOCHHTE3Y.

2. Ckafitp cxemy, 1o BifoOpakye CyTHICTb POTOCUHTESY.

3. Po3B’spxiTh 3aaqy. YuHi 3HsIM 3 MO/IOZIOro fepeBa s16myHi 162 mopa. CKimbKy ucT-
KiB Opasio y4acTb B YTBOPEHHI LMX IUIOAIB, SIKIO BiOMO, IO JO3PiBaHHS OZHOTO IUIOLY
s67yHi 3a6e31euyeThbcs AisIbHICTIO 70 TUCTKIB.

4. 3po6iTh BUCHOBKM IIPO Te, SIK CTYIIIHb OCBIT/IEHOCT] IMCTKIB BIIMBAE HA YTBOPEHHS
II0AiB. SIKi yMOBY HeOOXifiHi /11 HOpMaIbHOTO Iepebiry pOTOCHHTE3y B IMCTKAX POCTIMH?

JTaboparopisa disionorii pocnH.

3BepHeHH: aHaJIOTiYHe JI0 TOTO, 110 10ro afipecoBaHo /laboparopii aHaToMii poCauH.

148



Hasuanns 6ionoeii yuHie 0cHO8HOT WKOU

1. Onpautoiite pakTUYHNUI MaTepia Ipo JUXaHHSA POCIVH.

2. CKIIafiiTh CXeMy, 1110 iM0CTPYy€ AUXaHHA POCTINH YAEHD i BHOYI.

3. [laiite BignoBinb Ha 3anuTaHHA. KiMHaTHI pocIMHM He fullle PUKpallaloTh IIOMell-
KaHHA, aJIe 1 OYMINYIOTh IOBIiTpA 1 HACMYYIOTb KMCHEM. YOMY HE PEKOMEH/IYIOTb CTaBUTU
6arato poc/IuH Ha Hi4 y CIIa/IbHi?

4. 3pob6iTh BUCHOBOK, sIKi IIpoLiecy IepeBaXkaloTh y JIMCTKY POCIVHA BJEHb, a SIKi —
YHOYI.

Jlaboparopis exonorii pociuH.

3BepHeHH: aHaJIOTiYHe JI0 TOTO, 110 10ro afpecoBaHo Jlaboparopii aHaTOMii pOCINH.

1. Onpautorite pakTUYHNUIT MaTepia, KNIl BY OTPUMAasa y BUNTENA.

2. CkafiiTh cxeMy «3HaueHH: IMCTOINAJY B XKUTTi POCTIMHY.

3. IIpounTariTe TEKCT i maiiTe BifNOBifb Ha 3anUTaHHA. [JOCUTb 4acTo Iifi BUITIALOM
TypOOTH IIPO NPUPOAY /IOAMHA MOXKe 3aBparty 1if mkomay. Hanpuknag, y migrorosii no
3UIMM Y POC/IVIH BOCEHM HACTA€E Nepiofi GOpMyBaHHA TEIIIOL «KOBJPI» 3 POCIMHHUX PEIITOK
(omasoro ymucTs B JIici i BigMepsol TpaBy Ha /IyKax), sKi B3UMKY 3aXUIATMYTh 3MMYIO-
4i OpyHbKM 6araTOpiyHMX TPaB sIHUCTUX POC/INH, KOpeHi fepes i kymiis. [lo Toro >x omasne
JCTA — DKa i 6aKTepili, JOILOBUX YepB sIKiB Ta iHIIMX MEIIKAHIB IPYHTY. 3HAI0UN Lie,
BU3HAYTe, Yl JIOL/IbHO BOCEHN Y CafiaX, [TapKaX, Ha ra30HAX 3rpibaTy omaje MICTA Y Ky
i cmamoBaTy IX. SIK 1i Aii MOXXYTh BIUIMHYTM Ha XUTTS POCIVH i 6io/moriunuit Konmooobir pe-
YOBMH?

4. 3po6iTh BUCHOBKY IIPO 3HAYEHHS JIMCTONAZY B )KUTTI POC/INH 1 Y IPUPOZi.

Jlabopatopis pOCTMHHUIITEA.

3BepHeHHs aHaJIoriYHe JI0 TOro, IO 7oro agpecoBano Jlaboparopii aHaTOMIl POCIMH.
JonaeTbcs, MO pOCIMHHUALITBO — L€ Tajly3b arpOHOMIl, IO BYBYA€ KYJIBTYPHI POCIVHU
i MeTOMM IX BUPOIYBAaHHA.

1. Omnpamtoiite QakTuuHMit Marepian mpo mpouecu (GOTOCHMHTesy, BUIAPOBYBAHHSI
BOJM, JVIXaHHS, Ta3000MiHY B POCIMTHHOMY OpTraHi3Mi.

2. IlaiiTe BifgIIOBigb HA 3alIUTAHHA:

a) YOMY Y TeIUIMLAX [AI0Th JOJATKOBE OCBIT/IEHHS i IepPiOANYHO HACUYYIOTh IOBITpPA
KMcHeM?

6) YoMy 3ereHi 0BOYi (casar, IIIMHAT) I CIIOKMBAHHA PEKOMEHYETbCS 3pUBATH yBe-
yepi?

B) YOMY CYHMIA, SIKa POCTe Ha COHAYHIN ra/IABMHI, Ma€ COMONUIMI CMaK HDX Ta, 11O
BMPOCIIA ¥ 3aTiHKY?

T) YOMY po3cajy Kpallle BUCA/KYBATy Y APYTiil TONOBKHI 1H:, O/IVKYe 10 Bedopa?

1) Ha OFTHOMY IIOJIi CKOCW/IV KOHIOIIVHY Ha CIHO Ha ITOYaTKY L{BiTiHHS, @ HA IPYTOMYy —
B KiHIi IIBiTiHHA. 3 SIKOTO IO/ CiHO OyZie HOXKMBHILIM 1 YOMYy?

3. Po3po6ith pexomeHpalil 3 BUPOLYBaHHs KYIbTYPHUX POCIVH y 3aKpPUTOMY 1 Bif-
KPUTOMY IPYHTi 3a IUIAHOM: YMOBM OCBITJIEHHS Ta arpoupMiloMM, IO 3a0e3nedyroTh ii
ONTMMa/IbHe 3HAYEeHHs; YMOBM 3BOJIOKEHHS; IIPaByIa 30M[paHHsA YPOXKAl0 IMCTOBUX KYJIb-
Typ. IloTim ciifibHO 3 yunTeneM BijOyBaeTbcss 00rOBOpeHHs 3a MifICYMKaMyl BUKOHAHMX 3a-
BJIaHb, 5Ki ITOJaHO y GopMi 3BiTiB i pekOMeH/jalliil BITacCHMKaM NPUCaaMOHNX OiISTHOK 3 BU-
POILLYBaHHSA POCIIUH Y BiTKPUTOMY i 3aKpUTOMY IPYyHTI.
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Inmepaxmueni memoou 6 HasuanHi 6ionozii.

Memoo ITPEC pae y4HsM 3MOTY IIijj 4ac yPOKiB BUOMpaTH apryMeHT a00 BIC/IOB/IIOBA-
TU CBOIO IYMKY 3 JVICKYCIIHOro nuTaHH:A. MeTtop fonoMarae y4HAM MOSACHUTY CBOI JyMKU
Ta copmymoBaTy iX y BupasHiii i crucriit popmi. BukoprucTanHsa METORY HOLIIBHO, KON
BUHMKAIOTDb CyIlepevINBi NIMTaHHA Ta IiJ Yac IPOBEfieHHs BIIPAB, y AKNX Tpeba 3ailHATI
BU3HAYeHY ITO3UIIiI0 3 00rOBOPIOBAHOI IIPOOIEMIL.

[Topsimox mpoBeneHHs MeTORY IiepenOadyae BUKOPUCTAHHS AUIAKTUYHNUX Marepiasis,
B AKMX 3a3HavyeHo eTanyu Metony [IPEC. Hanpuknap:

T[IO3NMIIIA

4 BBaXkaro, 1110
(BMCTIOBITD CBOIO AYMKY, ITOACHITD, Y YOMY IIOJIAITA€ Ballla TOYKA 30PY)
OBIPYHTYBAHHYA

TOMY, 1110
(HaBeMiTh NPMYMHY MOABY Iii€l ZyMKH, TOOTO Ha YOMY I'PYHTYIOTbCA IOKA3Y Ha ITiji-
TPUMKY BaIIO] ITO3MILi)

I[IPMKIIA

HaIlpUKIaz,

(HaBeniTh QaxTy, AKi JEMOHCTPYIOTD Ballli JOKa3), BOHY 3MIIIHATD Bally MO3MUIIi0)
BMCHOBKI TOMY

(y3ara/bHITb CBOIO AYMKY, 3p00iTh BUCHOBOK IIPO T€, 1J0 HEOOXiHO pobuTy; T06TO,
1€ 3aK/IVK IPUITHATY Ballly IO3MIIO0).

Eranu Mo)xHa afflanTyBaTy, IPOIOHYIOYY YYHAM HAaBOOUTH JEKiNbKa BapiaHTIB CBOIX Iy-
Mok ab6o nipukazis. Ko popmyna 6yae 3posymia BciM y4HIM, MOYKHA TOYMHATY BIIPABY.

«Moskosuti wimypm» — 1ie epeKTUBHMIT Ta FOOPe BifOMMIT iHTepaKTUBHMII METOZ, KOJIEK-
TUBHOTO 0OTOBOPEHHS, IO IMPOKO BUKOPYICTOBYEThCA. [/ IIPOBEIeHH LIbOTO BULY AMCKYCIl:

1. BusHauTe OCHOBHI IpaBwIa (AUB. HIDKYE).

2. IloBifomTe y4HsM IIpo6/IeMy, sika oTpedye BUPIIIeHHS.

3. 3amporoHyiiTe y9acHMKaM BUCIOBUTHI CBOI ifjei mjopo 1poro. He moTpibHo BHOCHTHI
KOPEKTUBM Y BUTOJIOLLEH] ifiel.

4. Hamararitecsi He JOIyCTUTH I/Ty3yBaHHs, KOMEHTapiB a60 BUCMiIOBaHHS BUCTIOBJIIO-
BaHUX ifTen.

5. IIpopmoBxyiiTe OTH, JOKYU OYAyTh HaXONUTHU HOBI iffei.

6. Ha 3akiH4eHHs1 0OroBOPITH Ta OLiHIT 3aIIPOIIOHOBaH ifel.

IIpaBusia npoBefeHHA «MO3KOBOTO IITYPMY», AKi MOXKHA 3aIIpOIIOHYBATH YIHAM:

1) ITig yac «BUCYBaHHSA ifielt» He MPOITyCKaiiTe XKOFHOL. SIKijo Bu OyzeTe aHamisyBaTtu
imei Ta owiHIOBaTH iX ITiff YaC BUC/IOB/IOBAHb, YYaCHNUKI 30CepPeNsATh Oi/iblile yBaru Ha 3aXm-
CTi CBOIX ifjet, HDK Ha cIpo6ax 3apoIOHYBaTy HOBI Ta OI/IbII JOCKOHAJI.

2) Heo6xifjHO 3a0X04yBaTH BCiX 10 BUC/IOB/IEHHSI SIKOMOra 017111101 KinbKoCTi ifeit. Bap-
TO 320X0YyBaTy HaBiThb (paHTacTHyHi ifei. (Kuwjo mif 4ac «<MO3KOBOro LWITypMy» He BJa-
€TbCS OTpUMATK 6araTo ifei, e MOXKHa MOSICHUTY TUM, L]0 YYACHUKM Ti/IAI0Th CBOI ifjel
CaMOILIeH3ypi — /ABiYi MOAYMAIOTh IIEPe] TUM, SIK BUCTIOBUTH).
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3) KinpkicTb ifeit cmif 3a0Xo4yBaty, OCKi/IbKY KiNbKiCTh IOPOKYE AKiCThb. B ymoBax
BVMICYBaHHS BEJIMKOI KiJIbKOCTI ifiell y9aCHUKM MAlOTb 3MOTY ATy MOJIT YABI.

4) CrionykaiiTe BCiX y4acCHUKIB po3BuBary ab0 3MiHoBaty ifel inmmx. O6’exHanHsA a60
3MiHa paHillle BUCYHYTUX ifle/l 4aCTO CIIPMYMHIOE BUCYHEHH: HOBUX, 1O I€PEBEPIIYIOTH
HoIepeyHi.

5) ¥V kmaci MO)KHa ITOBICUTM TaKUII I/TaKaT:

» KaxiTb yce, 1110 ciazie BaM Ha IyMKY.

» He xoMeHTYyIITe i HE KPUTHKYIITE BUC/IOB/IIOBAHD iHINX.

o MoskHa 06roBOpIOBaTH ifiel, 3aIPOIIOHOBaHI KMMOCH iHIIM.
o PosmupenHs 3alponoOHOBaHOI ifiel 3a0X04Y€EThCA.

Busnau abo sminu ocobucmy nosuuiro. 1lert MeTOR KOPMCHMIA ITifT 4ac IPOBEeHH B K/1aci
nucKycii Ha cynepewBy Temy. DyHKIII0 TakuX Ipo6/ieM 34aTHI BUKOHATY /IBi IPOTHUIEX-
Hi IYMKH, fIKi He MalOTb IIPaBWIbHOI BifNoBizi. 114 BIipaBa KopycHa I IEMOHCTPYBAaHHA
PI3HMX [YMOK i3 TeMM, 11J0 0OTOBOPIOETHCS; HAE YIHIM MOYX/IVBICTb BUCTIOBUTY CBOIO TOUKY
30py 1 HAaIIPMKiHLI YPOKY OL[iHUTY 3aCBOEHHA LIi€l TEMM.

ITopsdok nposedeHHsi:

1. Po3MmicTiTh I1akaTyl B IPOTWISKHNUX KiHIAX Kabinery. Ha ogHOMY 3 HMX HammcaHo
«3TOJIeH», Ha IHIIIOMY — «He 3rofieH». (BapianTu: Ha IIaKaTax MOXXyTb Oy Ty BUK/Ia/jeHi o-
JIAPHI O3MUIII {010 TPO6IeMI: HAIPUK/IAT, «IIPOOYBAT HAPKOTUKIM 3a00POHEHO» 1 «IIPO-
OyBaTy HAPKOTVKM TO3BOJIEHO BCIiM»).

2. BuBicith npaBuia poBeeHHs BIPaBy 1 00TOBOPITH IX (BUK/IaeHi HIDKYE).

3. Ilonpocith yyacHMKIB cTaTy 6iys BiJIIOBIZHOTO ITaKaTa 3a/IeXKHO Bif iXHBOI ZyMKM
I[OI0 0OTOBOPIOBAHOI TPO6IEM.

4. JToBinibHO B1OEPITh Ki/IbKa YYaCHMKIB 1 ITOMPOCITH IX OOIPYHTYBATH CBOIO IO3MIIIO.

5. ITicna BUK/Iamy pisHMX TOYOK 30py 3alMTaliTe, YU He 3MiHMB XTO-HeOYIb 3 YUaCHMKIB
CBOEI IYMKM 1 4M He X04e IepeiiTy 10 iHIIOro IIakaTa. BoHy MaroTh 0OIpYHTYBATV IPUYM-
HJI CBOT'O IIEPEXONY.

6. ITompociTh yuyacHMKIB Ha3BaTy HaMOI/IbII IIEPEKOH/IVBY IIPUYMHY IIPOTU/IEKHOI CTO-
poHu.

IIpasuna nposedeHHs enpasu:

1. ToBoputy 110 yepsi. He mepe6uBaru.

2. OfHOYaCHO TOBOPUTH Ti/IbKM OffHA 0C00a.

3. He cniepevatyicst opHe 3 ogHuM. BuronouryBary HOBi mpuynHu abo inei.

4. ITepexopuTy Bifi OFHOTO IIaKaTa IO iHIIOTO MOXKHA B OyAb-s1KMit yac. byt roroBum
BVICTIOBUATY IIPVYVHY 3MiHM CBOEI MO3MIIL

5. Cnyxaru ifei iHmmx. Byt roroBuM BifitoBicTy, AKi ifel BaM IMIOHYIOTD i YOMYy.

3arajioM JOCATHEHHA OUYiKyBaHNUX pe3y/IbTaTiB HABYAHHS, OKpeC/IeHNX Y HaBya/IbHIiil
Iporpami, rapaHTye OIOopa Ha 0COOMCTICHO 3HAYYII 1A YYHIB BUAY JiANbHOCTI. Y TaHOMY
BUIIQJIKY BaXX/IMBO iHTETPYBaTy HaBYaJIbHE [Ti3HAHHA YYHIB B KOHTEKCT IX )XUTTENIANBHOC-
Ti. KaramisyBaTyu MexaHi3Mu nmisHaBa/lbHOI AiA/IbHOCTI 11 CAMOIIi3HAHHS CIIPOMO>KHE BKITIO-
YeHHsI LIKOJLAIPIB Y pO3B’A3aHH: aKTYalIbHUX IPO67IeM, 1110 IiepeOyBatoTh y cdepi iHIIMX BI-
ZIiB Iis/IBHOCTI, ajie Ipy LIbOMY HOTPeOYIOTh Bifj YUHIB IIOCTAHOBKM CY6 €KTMBHO BOXK/IMBUX
Mi3HaBaJIbHUX 3aBlIaHb.
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[l1s1 TOTO, 11106 HABYMTY YYHIB Bi/ICTOIOBATY CBOIO TOUKY 30Py HEOOXiHO CLIOYATKY ITOKa-
3aTy IM «3pa3Ku» IOBEeeHHs HAyKOBOI IIPaBOTH, IIPUK/IAM 60POTHOM Pi3HVX HOITIAAIB (Ha-
HPVK/Iaf, TOI/IAAIB Ha BUHMKHEHHS >KUTTS, Ha MaTepia/nbHi HoCIi criagkoBocTi). [l mporo
CTaHyTb B Harofii 3aBflaHHA IIPOBOKALITHOTO XapaKTepy, W0 MICTATb IPOTUPiYYs, SAKi MO-
IeIOTb IMUCKYCito. POpMYBaHHIO B Y4HIB MepeKOHAHb IIOAO0 LiTICHOCTI IpUPOAN, MOXKIN-
BOCTI Ta LiHHOCTI 1i Mi3HAHHA COPUATME JOTPMMAHHA BUUTENEM YMOB: JIOTIYHO J1 JOKa30BO
BMKJIQJIaTy MaTepial, BIVIMBATY Ha eMOLii Ta PO3BMBaTH iHTEpeC, pO3KpMBaTI IIOMIIKOBI I10-
VLA B iCTOpIi HayK IPO >KUTTS, CTBOPIOBATY IPOOJIEMHI CUTYallii MEeTO/{O/IOTiYHOTO XapaK-
TepY, @ TAKOXK CUTYallii, 110 TOTPeOYIOTh Bif Y4HIB BiICTOIOBATY B/IACH] IOITISIN.

JocATHeHHIO pe3y/bTaTiB HaBYaHHS, BY3HAYE€HNX Cy4YaCHUMM HOPMAaTUBHUM JIOKYMEH-
TaMU, CIIPUATVIME CTBOPEHHSA CEPENOBUILA LA MOLIYKOBOI i TBOPYOi aKTMBHOCTI HIKOJIAPIiB
y pO3B’s13yBaHHI IPaKTUKO-OPIEHTOBAHNX 3aBJjaHb (30ip HaHNX, BUCYBaHHS i lepeBipKa Ii-
1I0Te3, KOHCTPYIOBaHHS MOJiefeli pisHOI 3HaKOBOI MOZIA/IBHOCTI, pedieKcisi, CTUMY/TI0OBaHHS
cuTyanii ycmixy, pobora y Manux rpyrnax, FOTOBHICTb 10 JUCKYCil i MHOXKMHHOCTI pO3B’s13y-
BaHHA 3aBJJaHb, PO3BUTOK AMBEPTeHTHOTO MMUC/IEHHA TowIO Touo). IlboMy cripuse mocra-
HOBKA 3aBJJaHb 3 Pea/IbHOTO KUTT i IOLIYK CII0co0iB iX BUpillIeHH:, aHaIi3 Ta OL[{HIOBaHH:
IPUPOJHMX SBUIL i IPaKTUKM, poboTa 3 pisHMMU [pKepenamy iHpopManii Ta 06i3HaHICTh
3 criocobamu popmamu 1i IIpefCTaB/IeHHs, aKTyali3alliss MHOKMHHOCTI pillleHb Ha OCHOBI
OJJHO3HAYHOCTI JAHNX, BUABIECHHS 3aKOHOMiPHOCTEN, aHAJIOTiN, AMHAMIKY JOCTiKyBaHUX
IIPOLIeCiB, IPOTHO3YBAaHHs Pe3y/IbTaTiB, IOLIYK aITOPUTMIB pillleHb, 0OpaHHA CIOCOOIB
IpefcTaBIeHHs 1 BIacHe Ipe3eHTalis pe3ynpraTiB. Ha 0co61mBy yBary 3acyroBye BUKO-
pUCTaHHS TPyHOBOi GOpMIM HABYA/IBHOI AiS/BHOCTI, sIKa BUCTYIIAE [PKEPETIOM CaMOAKTYya-
mi3anii i po3BUTKY, CTMMYJIOM /IS TBOPYOI aKTMBHOCTI /1 0COOMCTICHOTO CaMO3POCTAHHS.

Cepen po3mairts popM i THIIIB 3aBaHB, SIKi BUKOPUCTOBYIOTbCS y HaBYaHHI 6ioyoril, mpu-
AUIMMO yBary 3aBIaHHAM i 3aIIMTaHHAM €TaJIOHHOTO XapakTepy (i3 3a3Ha4eHHSM eJleMeHTIiB
BinoBizi). [lepepara 11X 3aBIaHb IIOJIATAE B TOMY, 11O YYHI CAaMOCTilTHO IX BUKOHYIOTb i 371iJ1-
CHIOIOTb CAMOIIEPEBIPKY, TOKPOKOBO IOPIiBHIOKYM PE3Y/IbTaTH 3 €TaIOHOM. [Ipy IboMy HIKO-
JISIPi MAIOTh MOYK/IVBICTD He /uiIe 00’ €KTYBHO OLIIHMUTY CBOI HABYa/IbHI 300y TK, ajie it OCMIC-
JIATY L{IHHICHI OpieHTVPYM, 0COOUCTICHI 11 coLia/IbHO-3HAYYILi pe3y/IbTaTyi BUBYEHH: 6i0/Ioril.

[Tpuknazgy 3aBRaHb i 3aNMTaHb €TAIOHHOTO XapaKTepy, IIJ0 MOXXYTb Oy TV BUKOPUCTaH]
IIiJl Yac BMBYEHHS OPraHiB pPOC/IVHMY, HABELEHO HIDKYE.

3anumanHs i 3a60aHHS, W0 CIOCYIOMbCA HABYATLHOZ0 MAMEPIany npo KOpiHb.

3anumanns 1. 3a paxyHOK sIKOi 30HM KOpPeH: 3[i/ICHIOETbCA JO0To PicT?

EnemenTtu BigmoBigi Ha 3anmmTaHHA 1.

1) KopiHb pocTe y JOBXKXMHY CBOEIO BEPXiBKOIO.

2) V BepxiBLi KOpeHs pO3TAILOBaHi KTiTUHI, IO AiTATHCA.

3) HacTuHy KOpeHs, 11J0 POCTe, Ha3MBAIOTh 30HOIO TIOJTY.

3anumanns 2. 3 sIKOI0 METOIO 3[{JICHIOIOTb 00PI3Ky IUIOOBO-ATIIHNUX 1 HeKOPATUBHIX
pocnnH?

EnemenTtu BigmoBigi Ha 3anmmTaHHA 2.

1) O6pi3ka Ha/j3eMHOI YaCTVHM JO3BOJISIE 3aTPUMYBATH PiCT POCTIVHY IIPY IIEPECaIKy-
BanHi. le ae MOXK/IMBICTb KOPEHEBIN CHCTEMI BiJTHOBUTUCA IiC/Is MOIIKOKEHH .
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2)O6pisKa sIK IpOPimKyBaHHs KPOHY 3aCTOCOBYIOTb /IS 3MiHV HAIIPSIMY POCTY 260 BU-
JTy4eHH 3aliBMX [TarOHIB 3 METOIO ITOKPAIlleHH OCBIT/IEHHS JIMCTKIB COHAYHMM CBiT/IOM.

3) O6pisKy IIPOBOAATH 3 METO0 HAaJATV KPOHAM JiepeB i KYILiB IIeBHOI popMu.

3anumanns 3. SIkuM 4MHOM KOpeHi 6epyTh y4acTh y HiABUILEHHI POJIOYOCT IPYHTY?

EnemenTtu BigmoBigi Ha 3anmTaHHA 3.

1) ITpoTucKyrounch y WiIbHOMY IJIMHUCTOMY IPYHTi, KOpeHi JI0r0 pO3IyLIyIOTbh i CBOi-
MM BUZIUIEHHAMY 3a0€311e4yI0Th PO34MHHICTD IIOIIMHYTUX MiHEpa/JIbHUX PEYOBYH.

2) ITponusyroun NyxKi miliaHi I'pyHTH, KOPeHi 3MiIJHIOIOT IX.

3) Kopenesi Bonmocky, 1110 BiIMIPAIOTh, pa3oM i3 3/TyLIyBaHHAM CIM30BUX KIIITUH KOpe-
HEBOTO YOX/IMKa 3a0e3I1eYyI0Th )KVB/IeHHS MIKpO/IOpK IPYHTY.

3anumanHs i 3a60aHHH, ULO CHOCYIOMbCA HABYATILHOZ0 MAMepiany npo cmeoro.

3asdanns 1. Y TycTOMY J1ici KpOHM iepeB pO3TallOBaHi BICOKO Hajl 3emriero. Komn epe-
BO pOCTe, HVDKHI TiJIKK BifgnagaoTb. I1oAcHITD, 3 4nM ne OB’ A3aHO.

EnemenTu BigmoBigi Ha 3aBmaHHsA 1.

1) Yepes HegoCTaTHIO Ki/IBKICTD CBiT/Ia HVDKHI IIarOHY BTPavalOTh CBOE 3HAYEHHSI, TOMY
BUJATIAIOTHCA.

2) [l pocnuHM MalOTh 3HaYeHHs Ti IIarOHY, B AKMX BifOyBaeTbcs GoTOCKHHTES, TOOTO
OCBIiT/IEH] COHAYHVMY ITPOMEHAMML.

3asoanns 2. HasBitp arponpuiiomn, ki 3a06e31e4y0Th aKTVBHMUI PiCT i PO3BUTOK KO-
PEeHEeBUX CUCTEM POCIIUH. ¥ YOMY CYyTHICTb LIMX IpUIOMiB?

EnemenTu BigmoBigi Ha 3aBmaHHsA 2.

1) PosnyuryBaHHS IPYHTY: IOKpaLye YMOBY JVIXaHHS KOPEHEBOI CUCTEMM, CIIPUSIE ifi-
BUILIEHHIO i 30epe)KeHHI0 BOJIOTY; 3MEHIIYE Ki/IbKiCTb Oyp siHiB.

2) ITimKuB/IeHHs POCTIMH: BHECEHHS JOOPUB IIiJl Yac POCTY POC/IUH.

3) IlpuuumyBaHHs rOJIOBHOTO KOPEHs CIPUSIE YTBOPEHHIO OIYHMX KOPEeHiB, 1110 36i1b-
HIye IJIOLY BCMOKTYBAHHA POC/VMHOIO ITOKMBHUX PEYOBYH.

4) IligropTaHHsA OCHOBM CTe0/Ia PO3IYIIEHMM i BOTIOTMM IPYHTOM CIIPUSIE YTBOPEHHIO
JIOIATKOBMX KOPEHiB i 614HMX IaroHis.

3aedanns 3. Y paitonax bpaswii, fie 6yBaroTh OCYLIIMBI Ce30HM, 3yCTPIYalOThCA fiepe-
Ba, CTOBOYPY SKMX HaragyrmTb 004K, SIKe 3Ha4eHHs MAIOTh TaKi cTe0/1a, 1[0 pO3pOCTAI0Th-
Cs He3BUYHUMM CIIOCO6amMm?

EnemenTu BigmoBigi Ha 3aBmaHHA 3.

1) Cre6710 3MiHIOETBCS Y 3B 513Ky 3 BUKOHAHHSIM IIeBHOI PYHKIIi{ B yMOBaX HaIliBITyCTe/Ib.

2) Oynkuis creba — 3amacaHHs BOJIOTY Ha BeChb IIOCYLIVBUI CE30H.

3anumanHs i 3a60aHHS, ULO CNOCYIOMbCA HABYATILHO20 MAMepiany npo TUCHOK POCTUHU.
3anumanns 1. Yomy y 6i1bIIOCTI Ha3eMHUX POCIMH HMPOAMXM PO3TAIIOBAHI HA HIDK-
HbOMY 0011 TMcTKa?
EnemenTtu BigmoBigi Ha 3anmTaHHs 1.
1) Yepes npopuxu BifOyBaeThCsl BUIAPOBYBAHHS BOJIN.
2) YumM BuIja TeMnepaTypa HOBIiTPsi, TMM Oi/lbllle BUIIAPOBYBAHHS, OT)Ke, TUM Oi/blile
BOJY POC/IMHA IIOBYHHA IIOITIMHYTHU 3 IPYHTY.
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3) Ha HiwkHBOMY 60111 TMCTKA, 1110 0OepHEHMII IO IPYHTY, [ie TeMIepaTypa HIK4a, BO-
norictb 6inbina. To>x BUapoByBaHH:A Oy/e He Ay>ke IHTEeHCMBHMM. Y TaKWil CIIoci6 pocimHa
€KOHOMUTD BOJIOTY.

3anumanns 2. SIKi BU0O3MiHU TMCTKIB BaM BifloMi? Y YoMy IpM4MHa TaKUX 3MiH?

EnemenTtu BifmoBigi Ha 3anmmTaHHA 2.

1) 3HayHa YacTMHA BMUFO3MiH JIMCTKIB IIOB’s3aHi 3 IPUCTOCOBAHICTIO IO BUKOHAHHS
pisHOMaHITHMX (PYHKIIilL.

2) Jesxi mucTky BU03MiHEH] B KOMIOYKN. 3 OHOTO OOKY, Lie IIPUCTOCYBAHH 10 3MeH-
LIEHHS BUIIAPOBYBaHHsA BOMIM, a 3 IHILIOTO — 3aXVCT POC/IVH Bifi IOIJAHHA TBaPYHAMMA.

3) Bycuxu 4irifroThes 3a ONOPY i MiATPUMYIOTh POCTIVHY Y BEPTUKATbHOMY HOJIO>KEHHI.

4) 3oBHilLIHI CyXi TycKM 3aXUIAIOTH BiJj IOLIKO/PKEHHs, @ BHYTPIllIHi COKOBUTI CITyTy-
I0Tb JIJ1A 3aIlaCaHHA OXXMBHUX PEYOBH.

3asoanms 1. IIpy BUpOILyBaHHI POC/IVH y TEIUIMIISX JAIOTh JOJATKOBE OCBIT/IEHHH i Ile-
PIOAMYHO HACUYYIOTD MOBITPs BYIIEKUC/INM ra3oM. [10sCHITD, 11 4oro 1e poOnATs.

EnemenTtu BimmoBigi Ha 3aBmaHHA 1.

1) Byrnexucnnii ra3 HeoOXi/fHWI /151 yTBOPEHH: OpraHiyHux pe4oByH. OCKi/IbKY Y Te-
IUIMIISAX 3aIaX i€l peyoBMHM 0OMEXXeHMIA, TTOBITPsI HACUYYIOTb BYITIEKVIC/IIM Ta30M.

2) JlonatkoBe OCBiT/IEHH: HEOOXITHO [y1s1 TOTO, 11100 poTOCHHTE3 BinOyBaBCs iHTeHCHBHIllle.

3anumarHs i 3a60aHHH, U0 CIOCYIOMbCA HABYANLHOZ0 MAMEPIAny npo Keimxy.

3asoanms 1. Ha3Bith npucToCyBaIbHi 0COOMMBOCTI KBITKOBUX POC/INH [0 3alVJIEHHS
BiTpOM, KOMaXaMM.

EnemenTtu BimmoBigi Ha 3aBmaHHA 1.

KBiTKV KOMax03ammIbHUX POC/INH TIePeBaXKHO:

1) IlepeBaxxHO sickpaBe 3abapBiieHHs. SIcKpaBa OLBiTMHA IPUBAO/IIOE KOMAX.

2) MaroTb 3a1ax.

3) MicTATh HeKTap.

4) TInmok MUIKNit 3 BUPOCTaMIL.

Y BiTpO3anMIbHUX POCIMH:

1) Ksitku fpi6OHi.

2) He matoTb sickpaBoro 3abapB/ieHHs i apoMarTy.

3) 3asBmyaii 3i6paHi B CyLBIiTTA.

4) IInnAaxy, B AKUX YTBOPIOETHCA 6AaraTo MWIKY, pO3TALIOBaHI Ha JOBTMX TUYMHKOBUX
HUTKAX.

5) ITunoxk cyxwuii i fpibHmiL.

3anumanHs i 3a60aHH, U0 CIOCYIOMbCA HABYANILHOZ0 MAMepPiany npo HACIHUHY
3aBfaHHA. BUC/IOBITh IpUITyIIeHHS, AK Ha PO3BUTOK HACIHHA BIUIMBAE HEJOCTATHA
KIJIBKICTb TeIia
EnemenTu BimmoBigi Ha 3aBIaHHs
1) Ter1o MprCKOPIOE TIPOLIECH, SIKi BiffOyBalOTbCs Y HACIHYMHI (HAIIPUKIIAZ, JUXAHHA).
2) 3apopioK HaCiHMHM Kpallle pO3BUBA€ETHC, AKIIO MPYCKOPIOIOTHCS IIPOLIECH XKIBJICH-
Hf, IVXaHHS.
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3) HepgocTaTHs KiZIbKIiCTD Tel1a yIOBi/IbHIOE PO3BUTOK HACIHMHIA.

KomnereHTHiICHO OpieHTOBaHi 3aBFaHHA A0 po3finy «bionoria. 6 kmac»

1. CyyacHi mofu 3 pi3HOI0 METOI0 BUKOPKCTOBYIOTD 30i/IbIIyBaibHe CKIO. SIK iforo 3a-
CTOCOBYIOTD NP BUBYEHHI XMBOi pupoan? Poskaxu po BIacHUI JOCBifl BUKOPUCTaHHA
361/Ib1IIyBaIBHOTO CKJIa Ha YPOKax 6ioyorii.

2. 3Haiiay i BUNIpaB IIOMMWIKY Y pe4eHHAX, 1110 HaBefleHO HIDKYe.

Ingysopis-mypenvka mewikae Ha cmosbypax Oepes i Hazadye opaznucmy epyoouxy. Lls
PpOCuHA MAE NOCMIliHY opMy Mina, MOMY U40 60HO BKPUIE ULITLHOIW 000TI0HKO10. 3A60AKU
MPpAasBHili 6aKYOTIi 3 0p2aHi3My e82rieHU 3e1eH0T BUOANAIOMbCS HenompioHi pewosuru. Ameba
PyXaemucs 3a60AKU 0COOTUBUM 8UPOCTNAM MINIA — HECHPABHHIM HixKam. 3a HeCNPUAMU-
BUX YMOB ameba ymeoproe ujinvHy 0007I0HKY i nepermeoproemMvCs Ha CHOpY.

[Tpupymait HasBy, sika 00’ €HYE 1ii peYeHHI.

3. Ilpoananisyit faHi Tab/MMLli IPO BMICT IIOXKMBHMX PEYOBUH y HACIHMHAX Pi3HUX POC-
JIVH 1 Jall BigTIOBifi Ha 3alIMTaHHs MMic/aA TaOmmI

BMicT HO>KMBHMX pe4OBUH Y HaciHMHaXx (%)
Ha3su pocnun
Binku Kpoxmanp Kupn

ITmenns 17-18 69 2

Kuro 12 68 1,8-2
OBec 11,5 60 4,5-5
CoHSIIHUK 26 16 44-55
Kyxypynsa 11-14 70-75 4,5-5

1) Y HaciHMHAX AKOi 3epHOBOI KY/IbTYpY BMICT Oi/IKiB HaitBUIIIIT?

2) Yomy or1ito OTpUMYIOTb 3 HACIHIH COHAIIHNKA,  3ePHO IIIIEHMNII] i )KUTA [/I L[bOTO
He BUKOPJICTOBYIOTb?

3) SIxi T 3HA€LI IPOLYKTH, A/Is1 BUPOOHNUIITBA SIKVX BUKOPVUCTOBYIOTH IUTOAY HIIEHNII
i KuTa?

4.Y tabmuii BKa3aHO KiIBKICTb IPOAVXIB y IMCTKAX Pi3HUX POC/INH, IO NIPUIIAJIa€ Ha

1 mm?. IIpoanarisyit gaui Tabmmui i gait BifmoBifi Ha 3anMTaHHA Mic/A Hel

BepxHsA moBepxHs TUCTKA HinkHA TOBepXHS MICTKA
Hassa pocnunn
KUIbKicTh IpOpMXiB

ITmenns 47 32

OsBec 40 27

JlatarTs 6ine 406 0

Iy6 0 346

S6nyus 0 246

155




Po30din 3

1) Ha sxiit moBepxHi po3TaIloBaHi IPOAMXM y IUCTKA MaTaTTs 6ioro? YuM me MoxxHa

TMOACHUTN?

2) Y nucTKax AKOi pOCIMHM Haibi/IbIIa KilbKiCTh IIPOAMXiB?
3) IMennus i oBec pocTyTh Ha f0Ope OCBIT/IEHNX Ai/ITHKAX. SIK 1ie ITOB’s13aHO i3 Ki/IbKi-

CTIO IIPOAIVXiB HA BEPXHIll i HYDKHII ITOBEPXHAX MMCTKIB VX POCTIMH?

4) Illo MoxxHa cKasaTu Ipo Micre3pocTanHs AyOy i s6myHi? 3Mopenoit BifnoBiab, fo-
Ouparouy CloBa 3 MepetiKy: MpiCHa BOJOJMA, CYXOAi/I, 3aTiHeHi AIAHKY, MOpe, BiIKPUTI

COHSYHI Ti/ITHKNA.

5. 3amuiy Ha3BM KYIBTYPHUX POCTIVH, IVIOAY SIKMX 300pakeHo y Tabnuiyj, i gait Bigmo-
Bifi Ha 3aIIMTAHHA MiC/IA TaOMMI

306pakeHHs OpraHiB HasBa kynbrypHOi Teumeparypa -np o Kl}.IbKICTb AAHILD BIA
POCTaHHA HaCiHMH ciBOY 10 MOABY
POCINHU POCIVHUI Q .
(y rpamycax °C) cXOfIiB

18 8

24 6

28 7

20 15

26 10

156




Hasuanns 6ionoeii yuHie 0cHO8HOT WKOU

1) Hacinuam sikoi pocvHy IpOpOCTYTh paHille 3a iHImi?

2) SIky pocnuny noTpibHO cisfiTy Haimi3Hime?

3) Y Axoi pocninHM HatHMKYa TeMIlepaTypa IPOPOCTaHHA HaCiHMH?

6. TBiit sHaloMMI1 LIiIKaBUTbHCA Oiooriero i xoue gisHaTMCA:

e K TEIUIO BIUIMBA€E Ha POCTIMHU IYKiB;
 sKi OCHOBHI YaCTVHM /JCTKA KaIUTaHY;
e K MVXAIOTh 3Mil;

e [le 3MIMYIOTB Xabu;

e CKIiJIbKM IIEJIIOCTOK y KBiTLli TOPOXY.

Y 6i6mioTeri € KHury 3 ekosorii, 3oo7orii Ta 6oTaniku. ITopajp 1oMy, B IKMX 3 HUX MOX-
Ha 3HaVTK BiANOBiAi Ha 11i 3anmTaHHA. UMM TH Ipy 11bOMY Oy[eI KepyBaTucs?

7. HaBecHi Ha NO/IAX BUCIBAIOTh NMIIEHNIII0, KYKYPYA3Y, COHAIIHMK. 3 AKOI METOI0 BU-
POLIYIOTH 1ii pocnMHM? 3HAYHOI IIKOAY MOCiBaM 3[aTHi 3allofiATU NTaxXy, SAKi 3/1iTal0TbCA
Ha 10711 i IacyI0Th HaCiHMHAMU KY/IbTypHUX pociuH. Lle 3MeHIye Bpoykai i 3aBiae 30MTKiB
CIIbCHKOTOCTIONAPCHKIUM IIAIPUEMCTBAM. 3AIPOIIOHYII CIIOCOOY BUPIMINTH 110 IPO6IeMy,
aJie Tax, w06 nraxy He nocTpakaanu. [1oscHM 0coOMMBOCTI KOXKHOTO CIIOCO0Y.

8. [IBi mopipyry1 BUPIIIM/IN PO3MHOXKUTH COPT TPOSIHJ, SIKMit iM Tofo6aBcs. Ae fiiBuara
He 3HAIOTb, sK Lie Kpallle 3poOuTI — >KUBLSIMM M HaCiHHAM. A K 61 T BunHuUB? Bigmo-
Bi/ib OOIPYHTYIL.

9. ¥s1Bu cebe OMHOKTITMHHUM OpraHisMoM (Ha BracHuit Bubip). Cxmaau Bif itoro imeHi
PO3IIOBIfIb PO CBOE XXUTTSI: Jle MEIIKAELI, sIKi OpraHi3Myu OTOYYIOTb, SIK BijOYBa€ThCs XKM-
BJICHHS, IUXaHH:A, PO3MHO>KEHH:. 3BEpHM yBary Ha po/ib 0OpaHOTO OpraHisMy y npyupofi
1 KUTTI TIOOVHMA.

10. ITpounTaii TeKCT i fail BiAIIOBifAb HA 3alIUTAaHHS ITiC/I HbOTO.

Tpusanuti wac yueni 66axany TUMAUHUKY 36UHATIHUMU POCTIUHAMU 1]

gioHocunu ix 0o moxis. JTuuie 6 1867p. 6ionozam 60anocst 6Udinumu 3eneHi KIimuHu 3 iu-
WATHUKA KCARMOPIT i 6CMAHO8UMU, U0 B0HU He MIZIbKU MONYMb HUMU No3a Mislom -
WAlHUKaA, ane PO3MHONYI0MbCs nodinom i cnopamu. Omoie, 3eeHi KAIMUuHY TUMARHUKA —
Camocmitini pocIuHU, 8000POCHII.

1) Ilpo sixy nopito B 6iosorii iHpopmye 1ieit TekcT?

2) Ilo Take nmuimamHUKm?

3) Ha ocHoBi 90ro BueHi BU3HAYM/IM, IO SIKOI TPYIIM OPraHi3MiB MOTPiOHO BiTHECTH /-
MIATHUKN?

11. ITix 4ac eKcKypcii o micy y WIKO/IAPIB 3aKiH4YMIACA NUTHA Boja. BoHy Bupimmm
Habpaty BOAM Y 03epi, 0 TPAmmIocs IM ZOporow. Ajie MK AiTbMU BUHUKIIA CyIlepeyKa:
OJIHi IIepeKOHYBa/IN, 1IJ0 BOAY MO>KHA IIUTH, aJpKe BOHA IIPO30pa i He Mae 3alaxy, a 03epo
PO3TalIOBaHO JjasieKo Bif mopory. IHimi Oymy BreBHeHi, 110 110 BOAY CIIOYAaTKy HOTPiOHO
HPOKUIT ATUTH. SIK TV BBa)KA€EIL, Y1 JOCTATHBO KUIT ATIHHA, 11100 Bofia Oy/1a 6e31edHOor0 /1
cioxxuBanH:¢ 1106 i1 6 3po6MB y Takiii curyanii?

12. TBos cycigka BupilIIa MiIPKMBUTY KIMHATHI POCIMHY, ajle He AyXXe obOi3HaHa
B oMy nutaHHi. O6epy, 110 TH il Hopagmu:

1) cKkOpUCTATUCh JOCBiOM 3HAIOMUX, SIKi Lie po61/um;

2) 3BepHYTHCB [0 IIPOJABLIs MiHEPaIbHUX LOOPUB;
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3) mompocuTH JOIOMOTHY y JOCBigueHoro cafiBHuKa. OOrpyHTyit cBiit Bubip. Bucnosn
CTaBJIEHH JI0 1IOpa/l, AKMMU He CKOPUCTAEILCH.
13. Poaranb giarpamy «Cxitaf IOBITps» i faif BifiMOBiAi Ha 3anMTaHHA ic/is Hel

r

1) SIxi rasu nosHaueHo mitepamu A, biI?

2) SIx pocnyHM BIVIMBAIOTD HA CKJIAfL ITOBITPA?

14. Huni HaciHHA Ky/IbBTYPHMX POCIMH NPOJAIOTHCA Y MaKeTHKaX, Ha SAKUX yKa3aHO
KinbKicTh HaciHMH (MamoHOK A) abo ix Maca y rpamax (ManoHOK b). [l Toro, mo6 BusHa-
YWUTY, CKIIBKY HACIHUH Y TAKOMY ITAKETYKY, IOTPiOHO 3HATH Ki/NbKiCTh HACIHMH B 1 T.

LS

(-

OTrIPOK APUCTOKPAT F1

Cucumber Aristocrat F1

[Tpoananisyit sani Tabmuii i gat BifHoBiAl Ha 3anMTaHHA HicA Hel
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Hassu pocmun Kinpkictp HaciuyH B It | TpuBamicte 36epexxeH- | MiHiMampHa  TeMie-
Hs CXOXKOCTi HAaciHMH, | paTypa IIPOPOCTaHHS
POKiB (B rpagycax °C)

Mopxksa 800-900 3-4 4-5

Oripxn 40-60 8-10 14-16

[MlaBens 1000-2000 2-3 1-2

Ksacons 2-3 6-8 8-9

1) Ckinpky HaciHMH y TakeTUKy b?
2) HacinyHu K0l poCc/IMHM HaitOUIbII BUTPUBAJI O HU3BKOI TEMIIEPaTypu?
3) Yu 3amexxnth TPUBAIICTh 30epeXKeHHs CXOKOCTI HaciHMHM Bif ii po3mipiB? fkio

BIJITIOBIZIb «TaK», TO IIOSICHU 1110 3a/I€>KHICTb.

10.
11.

PexoMeHpioBaHa riTepaTypa

Aman . C,, JIntBunerko O. B. [HTepHeT-cepBicy B 0CBITHbOMY IIpOoCTOpi. Buryck 2: MeTommaHmiA
noci6uuk. Kpormsumipkuit, 2017. 60 c.

Boupap H. Bukopucranus HecTaHapTHNX OPM i METO[iB HABYAHHsI Ha ypokax biosorii. Bioso-
2ist i ximis 8 wixoni. 2008. Ne 3. C. 33-37.

TonoBujoBa M. Bukopucranus IKT Ha ypokax 6ionorii. Jupexmop wixonu. 2011. Ne 11. C. 13-15.
Inixenko p. JupakTuyHa rpa Ha ypoui 6iomnorii. bionoeist i ximist 6 wikoni. 2002. Ne 5. C. 18-19.

I'ynxanmox JI., Bepbuiipka 3. IrpoBi TexHoOril HaBYaHHA Ha ypoKax 6ionoril. Tepromninb-Xapkis.
2009. 128 c.

Miposerip JI. BUKoprcTaHHs KOMIT IOTEPHIX TEXHOIOTIH Y MKiTbHOMY Kypci 6iosorii. Bionoaist.
HIxinvnuii ceim. 2007. Ne 36. C. 3-5.

Omnemyk H. Ypok-BikTopyuHa 3 TeMu «bymoBa KIiTMH IPOKapioTiB Ta eyKapioTiB. bionoais i ximis
6 cyuaciti wixoni. 2013. Ne 2. C. 23.

Ocrpaguyk O. A. IrpoBi TeXHOMOTII B KOHTEKCTI Cy4aCHOI IKiIbHOI 0CBiTH. MeTomuyHmit noci6-
HuK. Binnyma. 2012. 90 c. URL: file:///C:/Users/Marina/Downloads/igrovi_tehnologiyi_mlnjmv.
pdf (mara sBepuenns 3.03.2019)

ITometyn O.L, IMupoxenko JI.B.. InTepakTuBHi TexHonorii HaB4aHHA: HaykoBo-MeTOOMYHNI
noci6uuk. 3a pep.. O.1. ITomeryn.— Kuis. 2004. 192 c.

Cenesko I. K. CoBpemeHHble 06pasoBaTenbHble TexHOMOrM. MockBa. 2002. 256 c.

Lnmbamok O. Touku foTrKy 6iosorii Ta iHPOPMALIHIX TEXHOIOTIN: METORMYHI MaTepiasiL.
bepesne, 2018. URL: https://naurok.com.ua/metodichni-materiali-tochki-dotiku-biologi-ta-
informaciynih-tehnologiy-42423.html (zara 3BepHenH: 3.03.2019)

3.2. KoMneTeHTHiICHO OpieHTOBaHe BUBYEHH: 6ionorii y 7-My Knaci

Bcmyn
Ocnosnuii 3micm: OCHOBHI BiIMiHHOCTI TBapMH Bif pocmuH Ta rpu6is. OcobmmBocTi

JKUBJIEHHA TBapUH. BYI[OBa TBapUH: KHiTI/IHI/I, TKaHMHI, OpTaHN Ta CUCTEMU OpI‘aHiB.

Ouikysani pe3ynomamu HA84anbHO-NI3HABANLHOT 0iALHOCT YUHI6:
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1) 3HanHA: HA3uéa€e BIIMIHHOCTI TBapMH Bif POCIMH i rpubiB, cepenoBuIa iCHyBaH-
HsA TBapyH, IPOABY XUTTENIANBHOCTI TBAPUH; NMOSACHIOE BiIMiHHOCTI TBapMH Bifi pOCIUH
Ta TpUOIB; Xapakmepusye TUIN )XMBJIEHHA (aBTOTPOQHMII Ta reTepoTpOdHMIT) OpraHi3MiB;
Ppo3ymie, 110 TBApMHA 3a IEBHYMY O3HAKaMM € KVBUM OpPraHi3MOM;

2) OisgnvHicmy: NoPisHIOE TBAPYH 3 POCTIMHAMY Ta TPpUOAMI 32 TUIIOM >KUBJ/ICHHS; TUIIN
X1BJIeHH (aBTOTpOQHMII i reTepoTpodHMiL);

3) cmaeneHHA: BUCIOB/IIOE CYOHEHHS OO0 3HAYCHHS 3HAaHb IIPO TBAPUHM JUIA KUTTA
JIOfIUHIL.

Tema 1. Piznomanimnicmo meapum
OcHosHuti 3micm: Po3riamaoTbcs 0co6MMBOCTI OYZOBM, CIIOCOOY XKUTTS PiSHOMAHIT-
HICTb, PO/b y IPUPOJi Ta 3HAYEHHA B >XUTTI JIIOAVHY TBapUH 3a3Ha4eHUX IpyI. IloHATTA
npo knacudikarito TBapuH. Kumkosonopoxxuunsi. Kinbyacti yepsu. Ynenncronori: Pako-
nopiioHi, ITaBykononi6ni, Komaxu. Momockn. ITapasutiyni 6esxpeberni tTBapuun. Pubn.
Ami6ii. Penrtyii. ITraxm. CcaBii.

Tema 2. IIpouecu scummeodianvHocmi meapun

OcrosHuti 3micm: JKviBnenss i TpaBienHsA. Oco6mBocTi 00MiHy pedoBMH retepoTpod-
HOTro opraHiaMy.PisHOMaHITHICTb TpaBHUX cyucTeM. [IuxaHH: Ta ra3006MiH y TBapuH. Opra-
HU JVIXaHHA, IX Pi3HOMaHITHICTb. 3HaYeHHA IIpolieciB AuxaHH:A. TpaHCIOPT pe4oBUH y TBa-
puH. HesamkHeHa Ta 3aMKHeHa KpoBOHOCHI cuctemu. Kpos, i ocHOBHI dyHK1il. Buginenns,
1oro 3HaueHHA Ay opraHismy. Opranu BupiteHHs TBapuH. Omopa i pyx. Bupgu ckenera.
3Ha4yeHHsI OIIOPHO-PYXOBOi cucteMu. [IBa TUIm cuMeTpil K BifoOpaXkeHHsI CIIOCO0Y >KUT-
1s1. Criocoby nepecyBaHHs TBapuH. [IoKpyBYM Tila TBapyH, iX pisSHOMaHITHICTb Ta QYHKILIL.
Oprann 4yTTs, ix 3HayeHHA. HepBoBa cucreMa, ii 3Ha4eHH:A, pO3BUTOK Y Pi3HMX TBapUH.
Po3mHo)xeHHA Ta itoro sHaueHHA. PopMy po3MHOKeHH: TBapuH. CraTeBi KIITVHM Ta 3a-
wiigHeHHs. Po3BUTOK TBapuH (3 epeTBOpeHHAM Ta 6e3 mepeTBopenHs). [lepiogu Ta Tpu-
BAJIiCTb )XUTTA TBAPYH.

Tema 3. Ilogedinka meapun

OcrosHuti 3micm: [ToBeniHKa TBapyH, MeToaM il BUBYeHHs. BpomkeHna i HabyTa moBepin-
ka. Criocobu opieHTyBaHH: TBapyH. XoMiHr. Mirpauii TBapus. Popmu oBeiHKM TBapUH:
JOCIiTHUIIbKA, XapY0OBa, 3aXVCHa, ririeHiuHa, pernpoayKTBHa (ITOLIYK IapTHEpPiB, 6aTbKiB-
CbKa [OBefliHKa Ta TypOOoTa PO IOTOMCTBO), TEPUTOPia/IbHA, COLlia/ibHa. TUIIN yrpyroBaHb
tBapyH 3a K. Jlopenuewm. lepapxia y rpyni. Komynikania TBapys. BukopucranHs TBapuHa-
MM 3HapAAb npaui. EneMeHTapHa po3ymoBa JisfnbHICTh. EBOmIoLia NmoBeiHKM TBapuH, ii
IPUCTOCYBa/IbHE 3HAYEHHS.

Tema 4. Opezanizmu i cepedosuuse icHy8anHs
Octosnuti 3micm: IIOHATTA PO €KOCUCTEMY Ta YMHHUKU cepefioBUIa. JIaHIIOTY XKu-
BreHHA. Kpyroo6ir pedoBnH i morik eHeprii B exocucreMi. CriBiCHyBaHHs OpraHi3MiB
B YIPYNOBaHHAX. BIums nmropyam Ta 1i 1iA/IbHOCTI Ha ekocucTeMu. Exonoriyna etuka. I1pu-
POROOXOpOHHi TepuTopil. YepBoHa KHMUTra YKpainm.
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Ysazanvnenns
Ocnosnuii 3micm: Iloni6HicTh y Oy70Bi Ta IpOsIBaX KUTTERSUIBHOCTI pOC/INH, 6aKTepii,
rpu6iB, TBAPUH — CBiTYEHHS €HOCTI )XMBOI IPUPOAN

Oco6muBicTIO BIPOBaI>KeHHsI KOMIIETEHTHICHOTO TIiIXOALY € Te, IO IIifi YaC HaBYaHHSA
6iornorii MaroTb 6yTH peanizoBaHi HacKpi3Hi 3MicToBi miHii: «Exomoriuna 6esmexa ta crammit
PO3BUTOK», «[poMajsTHChKA BifAIIOBiJa/IbHICTb», «30POB’A i Gesneka», «[lignpremamBicTb
i ¢inaHCOBa IPaMOTHICTB», sIKi IOCTIIOBHO PO3KPMBAIOTHCS y HaBYaHHI Ta KOPEJIOIOTH
3 K/II0YOBMMH KOMIIETEHTHOCTAMM SIK pe3y/IbTaTaM}l HABYaHHS.

Posrisagaemo HackpisHi 3MicTOBI /TiHii sIK 3aci6 BHYTPIlIHbOIPeMEeTHOI iHTerpaii 3mi-
cTy 6ioorii, omaHyBaHH: AKMX 3a0esredye GOpMyBaHH B YYHIB L[UIICHUX 3HAHb ITPO KMBY
HpUPOAY, LiHHICHUX i CBITOITIANHMX OPi€HTAL, AKi BUSHAYAIOTD IX OBEiHKY B XKUTTEBUX
cuTyanisx. Bonu Big6uBaoTh IPOBifiHI COIianbHO 71 0COOMCTICHO 3Ha4yLi ifjel, 110 mocri-
JIOBHO PO3KPUMBAIOTHCS Y IIPOLieCi HaBYaHH:A 610710Tii.

Peaizanito HacKpisHMX 3MICTOBUX JIiHilT y 6ionorii 7 Kmacy 3abe3nedye MeTOAMKA HaB-
YaHH, 110 YMOXX/IVIB/IIOE BiITIOBiIHE TPaKTyBaHHS 3MiCTy HaBYa/IbHUX TeM i (GOpPMYBaHHIM
B YYHIB BiJITIOBiTHIMX CBITOITLAHYX i LiHHiCHNX opieHTaill. Tak, 3micToBa miHifA «Ekonoriyaa
Oesreka Ta CTaMi1 PO3BUTOK», AIKA € HACKPI3HOIK Y1 TeM «PisHOMaHiTHICTD TBapun», «Ilo-
BeJliHKa TBapuH», «OpraHismu i cepefjoBuiIie iCHyBaHHA», OPIEHTYE Ha PO3BUTOK Y HIKOJLAPIB
€KOJIOTiYHOI CBiJOMOCTI, COILia/IbHOI aKTMBHOCTI Ta BifIIIOBiNa/IbHOCTI 32 30€peXKeHHs TBApVH.
It Temu «PisHOMaHITHICTD TBapyH» HACKPI3HOIO € 3MiCTOBa /IiHiA «30pOB’s i Oe3mekar, ska
opieHTYye Ha GOPMYBaHHS y IIKO/IAPIB L{iHHICHOTO CTaB/IeHHsI IO BIIACHOTO 30poB s1. Hackpis-
Ha 3MicToBa 71iHiA «[poMazigHCbKa BiTIoBiganbHICTb» ¥ TeMi «OpraHismu it cepefoBuilie icHy-
BaHH:» 3a0esneuyye GOPMYBaHHs B YYHIB CBiJOMOrO MiXORy IO 30epesKeHHsI IPUPOZOOXO0-
ponHux 06’exriB aeprkaBu. Topi Ak HackpisHa 3micToBa niniA «[lignpremmsicTs i diHaHCcOBa
IPaMOTHICTb» OPiEHTY€E Ha IIPAKTUYHe BUKOPUCTAHHS TBAPVH Y hepMepCbKOMY TOCIIONAPCTBI,
PO3BUTOK JTifepchbKux iHintiaTys. CIpUATUMYTb peastisallii HaCKpi3HMX 3MiCTOBYX JIiHIll Y HaB-
YaHHi 0i07IOTil: 3AcmOocyBanHts iHMePaKmMuUBHUX Merooie HA6UAHHS, NPOEKMHA OisTIbHICMb, iH-
mezpamueHuti nioxio 00 HABUAHMHS, SIKi, MOIEIOIYM Ha YPOKaX KUTTEBI CUTYallil, CIOHYKaTH-
MyTb Y4YHIB 10 PO3yMiHHA HABYa/IbHOTO MaTepiaiy, KpeaTVBHOTO MIUCIIEHHS TOLLIO.

HackpisHi 3micToBi n1iHii y 6io/10rii BifirpatoTh iHTerpaTMBHY POJIb, IO CIPKSE YHUKHEH-
HIO (PaKTOIOTIYHOCTI Ta po3pisHeHOCTi 3HaHb YuHiB. Topi K Npy3HaYeHH iX HOJIAraEe y 1iie-
CIIpsIMOBaHOMY (pOpMyBaHHi B y4HIB LI/IICHMX 3HaHb IIPO TBAPMH i IX cepefoBuILe iCHYBaHHS,
LIiHHICHUX i CBiTOI/IAHMX OpienTaniit. Peasisariis ix y HaBuaHHi 6i0/10Tii 31iiICHIOETbCSA BijITo-
BiJJHOI0O METOJVIKOIO Ha 3aCajlaX HACKPi3HOI iHTerpalil 3HaHb IIPO XXUBY IIPUPOLY.

PexomeHnpoBana riTepatypa
Bypxosira T. Ypok Ha Temy «Porb ccaBliiB y exocucremax». bionoris i ximia B mxormi. Kuis, 2011. Ne 4. C. 33.

2. 3asopcbka O. Bigkpurnit ypok Ha Temy «Tum ITnocki yepsu». bionmoris i Ximis B cy4acHiii mkorti.
Kuis, 2013. Ne 2. C. 22.

3. Isanosa C. Ypok 3 Temn «3eMHOBOAHI». bionoria i ximia B mkomi. Kuis, 2011. Ne 3. C. 28.

4. Haymosa H. Ypok Ha Temy «Puby — MenikaHui BogoiiM». biomoris i ximia B mxomi. Kuis, 2009.
Ne 1. C. 29.
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3.3. KomnereHTHiCHO opieHTOBaHe BUBYeHH:1 Oiomorii y 8-mMy Knaci

KomnereHTHicHO OpieHTOBaHe BUBYeHHA 6io71orii y 8 K/1aci BM3HaYeHe YMHHOIO HaBYa/Ib-
HOI0 IIPOIPaMoI0, WO ITOYMHAETHCA 3 OYiKyBaHMX Pe3y/IbTaTiB HaBYaJIbHO-IIi3HABAIbHOI
TiANBHOCTI Y4YHIB, B OCHOBY AKMX 3aK/IalcHO KOMIIOHEHTM IIPEAMETHOI KOMIIETEHTHOCTI:
SHAHHEBUI (3HAHHA), MsAMbHICHNIT (IiA/MbHICTD) i IIHHICHMIT (CTaB/IeHH:A).

B oHOBIIeHilT HaBYa/IbHII IIporpaMi Hepen6adeHo MOENHAHHS IPEIMETHOrO 3MICTY 3 Ha-
CKpisHUMM 3MicToBUMM JiHiAMI. [IpenMeTHNMI 3MicT cripAMoBaHMit Ha POPMyBaHHS IIOHAT-
Ts IIPO OPraHi3M JIIOAVIHY SIK CK/IA[jHy OAaraTOKOMIIOHEHTHY LIJTiCHY 610/10TiYHy cucTeMy, 1o
(dyHKIiOHY€E B 0COOMMBYIX YMOBAaX COLia/IbHOTO CePeOBUIIIA; CBiJOMOI MOTHBALl 37I0POBOrO
CII0co0y >KUTTS, BiiIOBiJa/IbHOCTI 3a B/IacHe XXUTTA i 310poB’s. Hackpishi 3micToBi niHii «Ipo-
MaJIsTHChKa BiiIOBiIanbHicTb», «EKororiuna 6e3meka i cranuit po3BUTOK», «3T0poB’s i Oesie-
Ka» i «[TigmpuemmsicTs i hiHaHCOBA TPAMOTHICTb» ITOCKTIOIOTD IIPEAMETHIIA 3MICT i CIIpsIMO-
BYIOTb JI0T0 Ha pOPMyBaHH: B Y4YHIB IIPeAMETHOI i BifIIOBITHIX K/IFOYOBVIX KOMITETEHTHOCTEIL.

Y nporpami 3a3Ha4eHo 1 OPi€eHTOBHI HaBYaJIbHI pecypcy CIpsMOBaHi Ha GOpPMyBaHHS
B yYHIB [IPEIMETHOI i K/IFOYOBMX KOMIIETEHTHOCTEIA. [X BK/IIOUEHHs Y MPOLieC HABYaHHA it
CIPUATUME CTBOPEHHSA KOMIIETEHTHICHO OPi€EHTOBAHOI METONVIKY HaBYaHHA.

Y meropuni HaBYaHHA 6ioOTil TIOAVIHM YMOBHO BMOKpPEM/IEHO TPMKOMIIOHEHTHMII
CKJIaJ] KOMIIETEHTHOCTe (3HAHHEBOTO, Ais/IbHICHOTO i IIIHHICHOTO), 1110 AI0Th 3MOTY YiTKi-
1Ie CIpsIMyBaTy HaBYa/IbHO-IIi3HaBa/lbHY His/IbHICTD YUHIB i ii pesynbraT. BoHu 3aknafeHi
B HOBY CTPYKTYPY Ka/IeHAapHO-TEMaTIYHOTO IUIaHY, 110 Bif0MBae KOMIIe TEHTHICHUI MifXif
1o HaB4aHHA' (0us. dodamok 3). YuTeb BUKOPUCTOBYE Ka/leHJAPHO-TeMaTHYHMI IUIaH
AK METOIVYHMI OPIEHTUP OpraHisalii OCBITHbOIO IPOLECY.

ITig vac oprauisarii HaB4aHHs 6iomorii y 8-My K/1aci JOoLibHO 3aCTOCOBYBATH JisA/IbHiC-
HUIT IiJXiJ 7O HaBYaHHA, 30KpeMa pery/LipHy pobory yuHiB B napi. Hanpuknan, e Mmoxxe
6yt poboTa 3 TEKCTOM IiIPyYHMKA, IOIIYK JOAATKOBOI iHopMalii 3 TeMy 3aHATTA 3 BU-
KOPMCTAHHAM YYHIBCBKUX CMap(OHiB, 3aCBOEHHS HOBMX TepMiHiB i IOHATDH (OVH y4eHb
3aUNTYy€e TepMiH, iHIIMIT — J10ro BU3HAYeHH:) Towlo. BapianTiB Takoi po6oTn Moxe Oyt
6esiu. Sk pe3ynbrar y4Hi aKTUBHIII, CII/IKYIOTHCA MiXK CO0010, BYATHCA MPAIIOBATH B Iapi.

ITix yac oHOB/TeHH: HaBYa/IbHOI Tporpamu «biosoris. 6-9 ki1.» (2017 p.) BKIIOYEHO HACKPiI3-
Hi 3micmoei tinii «[poMafIsTHCbKa BiIIOBIIAIBHICTb», « EKO/OriuHa OesreKa i cTammit po3BUTOK»,
«3popoB’s i 6esnekar i «IligrpuemmusicTs i dinacoa rpamorHicTb». Hanpukian, Metomyrani
MOX/IMBOCTI peatisalil HacKpi3Hoi 3MicTOBOI /1iHil «30poB’s i Gesekar mif yac BUBYeHH: 6i0-
JI0Tii JIFOVHY BUCBIT/IeH] B TIepioayaHOMY >KypHat «biosoris i xiMis B pifHilt mkosmi»?.

ITig yac HaBYaHHA /I YYHIB IOTPIOHO CTBOPIOBATY YMOBY, CIIPSIMOBaHi Ha POSKPUTTSA
ixHix 3pi6HOCTEI, TPOOYIKEeHHS Ti3HaBa/IbHMX iHTepeciB. ToMy BUKOpPUCTAaHHA cY6 EKmMus-
HO020 00c6idy y4HIB (ZOCBimy, 3M06YTOr0 AMTMHOK CAMOCTIITHO, 11032 HABYA/IbHUM IIpOIle-
COM) HalfyacTillle CK/Iajja€ MOTMBALIIITHNMII KOMIIOHEHT y4iHHS, IIOCUIIOE iHTepec 0 HaB-
YaHHA, JI0T0 IPAaKTUKO-OPiEHTOBaHe 3HAYEHHA.

19) Maraum H. KanenpapHo-reMaTnanuit miaH 3 6ionorii. 8 kmac //Hapis Matsiu / Bionmoris i ximist B pifgHiit
mKomi.— 2017.— Ne 4.— C. 34.

20) Matsm H. Peanisauist smictoBoi jiHil «310poB’s i 6e3neka» B HaBuaHHi 6iomoril mopyHn. Biomoris i ximist
B pifHiit mxomi. Kuis, 2018. Ne 5. C. 26.
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bynb-sika HaBYanbHa [iANbBHICTD I Y4HIB LjiKaBa TMUM, 11O B L€l IIPOLEC BK/IIOYEHI
JIVIBe 3aBMISIKM BUKOPUCTAHHIO 00CIIOHULbK020 Mero0y, SIKIIL A€ 3MOTY 3aKTUBi3yBaTy Ha-
BYaJIbHY [I/IbHICTD KOXKHOTO YYHs1/y4eHMLL], 0 3abesneuye popMyBaHHA y HUX 3TaTHOCTI
BHOCUTU B IIpOLEC Mi3HAHHA JiMICHOCTI 3MiHM, IIYKaTV ONTVMAJIbHI LUIAXU NOCATHEHHA
pe3y/nbTariB HaBYaHHA. MeTOOMYHI MOXIMBOCTI JIOTO BUABIAKTBHCA Iifi YaC BMKOHAHHA
IPaKTUYHOI YaCTVHY HaBYa/lIbHOI IporpaMy (BUKOHAHHS JJOCIIAIB, 1Tab0paTOPHUX, IIpaK-
TUYHMX POOIT, ZOC/TITHUIIBKUX IPAKTUKYMIB, YYHIBCBKMX IIPOEKTIB TOILIO).

CyyacH1il ypOK HeMOXX/IVBUIT €3 yBe[leHHs B OCBITHII ITPOLieC CYyYaCHYX TeXHOJIOTIiI HaB-
vaHHsA. Hanpukiiaj, BaX/MBYUM 11 OCBITHBOTO IIPOLIECY € HOEOHAHHS WKI/IbHOZ20 NidpYHHUKA
3 cyuacHumu ingopmauitino-xkomyHixayitinumu mexronoeismu (IKT) HasuanHs, W0 TiABUILYE
HisHaBa/IbHII iHTepec y4HiB. Hanpukiaz, BUKOPUCTaHHA Ha 3aHATTAX yYHIBCbKMX IVIAHIIETIB
i cMapTdoHIB [ja€ 3MOry yunTeneBi OXOIUIIOBATY BeCh KJIac, OpraHi3yBaTy 3aCBOEHHS i Iepe-
BipKy 3aCBOEHOT'O HaBYa/IbHOTO MaTepiamy, y4HAM PO3KPMBA€E HABYA/IbHI MOXIJIMBOCTI CMapT-
(OHIB, TOCWTIOE CITIBIIPALII0 MK YYUTeNIEM i y4HEM 3 OLIOPOIO Ha pe3y/ibraT HaBuaHH:. [Ipo-
671eMol0 € Te, 110 1A OpraHisaniii Takoi po6oty noTpibHi: IHTepHeT, maker «Smart Notebook»
i, 3BM4aItHO, y4YHIBCBKI IUTaHIeT! a60 cMapTdonu. HaitnpocTinmm € ocTaHHE.

Baxx/mmBoI0 € TeHeHI1iA 30epe>KeHH 3T0POB A JIIOAVHIA. Y YHAM NOTPiOHO JoHeCTH iHpOp-
Malilo, 1110 37J0POB’s1 € HAVIBXX/IMBIIIOK OCOOMCTICHOIO i CYCITiIbHO HiHHiCTIO. [I/15 11OT0 y4-
HAM HOTPiOHO 3aCBOITI Ta HOTPMMYBATHCA 3TOPOBOTO CIIOCOOY XKUTTS: 3[l0POBE XapyyBaHH,
3aHATTA (i3MIHOIO KY/IBTYPOIO i CIOpTOM, Oi/Iblile OyBaTy Ha MPUPOZI, YHUKATU IIepeBaHTa-
JKEHD 1 MIKiyIMBUX 3BMYOK (TIOTIOHOKYPIHHSI, BXXVBAHH QJIKOTO/IbHVIX HAIIOIB i HAPKOTUKIB).
Tomy 3m0poB’s36epeXxyBabHa /IiHis IPOXOANUTD Yepe3 BeCh HaBYaIbHII PO3HLL.

Jlo BUBYeHHS yCiX MUTaHb HOTPIOHO 3a/Ty4aTyt yYHiB, TIOENHYBATI HaBYaIbHUII MaTepi-
aJ 3 IIoTIepeHIMY HaBYa/IbHUMM PO3Zinamu, fobupatu indopmarito 3 [HTepHeTy, fomydatn
Y4HIB 10 piSHOMaHITHUX aKLiil TOLIO.

Bceryn

OcHoBHa ifjest BUBYeHHsI 610710l TIO/HM IIOTIATAE B POSKPUTTI 6i0COIianbHOI TPYPOLH JIH0-
IVHYL. 3arajibHi O3HAKM OPraHi3My JIIOAVHM SIK 010710Ti4HOI cucTeMy (PiBHEBICTb, CaMOperyJisi-
1isl, EXHICTD XIMIYHOTO CKIaAy, OOMiH PEYOBMH Ta IIEPETBOPEHHs eHepril, IOPasInBiCTb, PyX,
PO3MHOYKEHHS, PiCT, PO3BUTOK), Ha 5IKi IIOTPIOHO 3BEPHYTH yBary Ha IOYATKy BUBYEHHS KypPCY,
a B HACTYIIHMX TeMaX, Ha KOHKPeTHOMY HaBYa/IbHOMY MatepiaJi, Ili 3HaHH:A IOIINO/TIOBATIL.

3HaHHA IPO MOAMHY 6a3yl0TbCA HAa 3HAHHAX, 3MO0YTUX YYHAMM IiJ 4ac BUBYEHHS
TBapyH. KoMIieTeHTHICHO opieHTOBaHa QYHKIIis TeMM ONMPAETHCSI HA KOMIIOHEHT O4iKy-
BAaHMX pe3y/bTaTiB HABYa/bHO-III3HABA/IbHOL [iA/bHOCTI YYHIB i peasisaliilo HaCKPi3HUX
3MICTOBYX NiHil. 3HAHHEBULL KOMNOHEHM 3MICIY TIOJIATAE Y PO3BUTKOBI IIOHATD: 3[I0POB s,
3OPOBMII CIIOCIO XKUTTSI, MOHATTA 6iocoIiazbHa IPUPOJIA JIIOAVHIA.

BuBueHH: 3B’A3Ky JIIOAMHM 3 iHIIVMM NIPeCTaBHUKaMM LiapcTBa TBapuHuy, 1i Hamex-
HicTb o K1acy CcaBlyi, 1a€ 3MOTy 3pO3yMiTH IIPO AesiKi CrinbHi 6iooriuHi o3Haky B OyoBi
Ta QyHKIil opraHis, ¢isionoriunnx i pyHkijioHanbHUX cucteM. Posmmproroun cBiit cBiTo-
IJIAA7, IIPO OPTaHiYHUIA CBIT, y4Hi LIje PO3BUBAIOTb CBOI ITOIIEPE/IHi 3HAHHA IIPO TaKi TAKCOHO-
MiYHi KaTeropii K KJIac, pofVHY, pif, BUL,.
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YTim, 11ifj 9ac BUBYEHHS OPraHi3My JTIOAVMHM BaXK/IBO PO3KPUTH OCOOMMBOCTI JIFOVIHI
K 6iocorianbHOI icToTV Ta cPOpMyBaTH Y HUX HOHATTS 610710Ti4HOI IpMpou i coiabHOT
CYTHOCTI JIIOJVIHN.

JlocATHEHHA YYHAMM PiBHA NOACHEHHSA MiCLA JIIOAMHY B CCTEMi OPraHi4HOrO CBiTY i il
6iocoriianbHOI CYTHOCTI MOXK/IMBE 32 YMOBY KOJIEKTMBHOTO OOTOBOPEHHS, AUCKYCii, 3 ormo-
POI0 Ha HayKOBi (paKTIL.

3asoanms 0ns KonekmueHozo 062080perHs. OMMPardnCh Ha HAYKOBi PaKTy, HOSCHIMD:
a) Miclle JIFOMHM B CUCTeMi OpraHigyHOro CBiTY; 6) 0cOOMMBOCTI 6i0MOriYHOI IPUPOAN TI0-
OVIHY Ta 1i colia/IbHOI CyTHOCTI.

JIropuHa sIK 00’€KT BUBUEHHS — OarayHKIIIOHa/IbHMIL, TOMY OCHOBOIO 3MICTy KypCy
€ HayKM, fIKi CK/IafjaloTh HeoOXifHi 6ionoriuni 3HaHHA npo Jlropuny. Y 3B’A3Ky 3 TUM, 10
IUTAHHA [IPO HAYKM i METOAM NOCTi)KE€HHA OpraHisMy NIOAVHM y NpOrpami BU3HAYE€HO
BMBYATH OILIITHO, MO>KHA 3alIpONIOHYBATH 3aBJlaHHA /LA TPyl yuHiB «KopucTyrouncs pis-
HYMU IpKepernamu iHbopManii cknazits cxemy «Hayku, 1110 BUBYaIOTh oofuHy» i «MeTtopmu
TOCTiIPKEHHA OPraHi3My JTIOVHI».

HisnvHicHUil KomMnoHeHm memu TTIOEMHAHNI 31 3HAHHEBUM i HAlli/IeHUIT HA BUSABICHHS
03HaK 6io/oriyHoi i couiasbHOI CYyTHOCTI JIIOAMHM B TIOACHKUX CIIIIBHOTAX, eeKTUBHIM
METOZIMYHVM IIPUITOMOM € IiepeBefeHHs iHpopMarii B pisHi popmu il BupaxeHHs (Harnpu-
KJIal, TEKCT y Tab/INIIIO0, CXEMY TOILO).

LinnicHuii KoMnoHeHm 3micmy TICHO NMOENHAHNUI 3 MOTUBALIIHO0 QYHKIIE i Crpsi-
MOBaHMII Ha PO3KPUTTS YYHAMIY 3HaUeHH: 6i0/T0T1YHIX 3HAHD [IPO OPraHi3M JIIO[VIHMA, 10T
XUTTERIABHICTD i POpMYBaHHA IXHPOTO CTaB/IEHHS IIOJO 3HAYEHHs 3HAHD IIPO JIOVHY
11st 36epe>keHHs il 3TOpOB’sl.

YBeqieHi y 3MicT HacKpi3Hi 3MicTOBI /TiHii SIK opieHTUpP POpPMYBaHHA KIIOUOBYX KOMIIE-
TEHTHOCTEJ1: TPOMAJISTHChKOI BiIOBIIa/IBHOCTI i 370pOB’s130epe>KyBa/IbHOI IIOCHTIOITH 3HA-
YMMICTb BUBUYEHH: IJbOTO KYpPCY B IIJIOMY i BCTYIIy 30KpeMa. 3MicToBa fiHif «[poMasigHcbKa
BifINIOBiJA/IbHICTb» HALIIIOE YYHIB HA YCBiIOM/IEHHA BiJIIOBiJa/IbHOCTI 32 B/IACHE >KUTTA i 3[10-
POB’SI CBOE Ta OTOYYIOUNX, @ 3MICTOBA JIiHiA «300pOB’s i Oe3reKa XUTTs» 30PIEHTOBYE YYHIB Ha
(hopMyBaHHs Y HMX PO3YMiHH, 110 XKUTTA i 3IOPOB’s1 — HalBMIIA OCOOVCTICHA Ta CYCII/IbHA
inHicTh. L1 06uaBi 3MicTOBI /iHII IO KYPCY € HACKPI3HMMIU i MEPeIVITAalThCst MDK c06010.
ITig yac peasisaniii 1MMX 3MICTOBYX JIiHiil HEOOXITHO OIMPATICS HAa 3HAHHA, 3T00YTi 3 KypCy
«OCHOBY 3I0POB’sI», XUTTEBUII JOCBIL Y4HIB, KepyBaTUCS IX YIaCTIO B COLIia/IbHMX Mepexax
i pusuky, OB’ s13aHi 3 1M, MeTOIMYHO JIOL/IBHMM I YIHIB € OpraHisyBaTyi KOpPOTKe ece?’.

Tema 1. Opranism mroguHu AK 6iomoriyHa cucrema
BaxnuBe 3HaueHHs [Is1 OPraHi3My JIIOAVHM Ma€ roMeocTas (IiATpYMaHHs BiTHOCHOI
CTaJIOCTi JI0TO BHYTPIIIHBOTO CEepeJOBMIIIA), TOMY 3HAaHHS IIPO TOMEOCTATUYHI IIOKAa3HM-
KJ HOCTiTHO MOTPiOHO PO3KpMBATM Ha KOHKPETHUX NpUKIafax. JJo pOSKPUTTA LbOrO
HNUTAHHS NOTPIOHO 3aTyYnTH Y4HIB, 11106 BOHM Ha3Ba/Iy OCHOBHI TOMEOCTaTHYHI IIOKa3-
Huku. [loctaBeni yunam sanutanHA: 1. Uu nocriiiHoIo € TeMIepaTypa Tina nMogMHM?

21) Ece, eceii (p. essai — «crpobar», «Hapyc») — HEBEMKIII 32 06CATOM IIPO30BUITL TBI, 1[0 Ma€ JJOBIIbHY KOM-

HOSI/H_IiIO i BUCTIOBITIOE iHHI/IBiI{YaHhHi AYMKN Ta BpaXX€HHA 3 KOHKPETHOTI'O IIPMBOAY 9N IIMTAHHA iHe IIpETEHAYE
Ha BUYEPIIHE i BU3HaYajIbHe TPaKTyBaHHA TEMMU.
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2. fIxi o3HaKM B OpraHi3Mi TIOIVHYU CIPUYNMHIOE MiTBUIIeHHA TeMIlepaTypu Tina? 3. Yomy
Iij] 9ac 3aXBOPIOBAHHA TEMIIEPATYpa Ti/la 301/IbLIYETHCA?» IOCUTIOIOTh PO3YMiHHA HUMU
3HA4YEeHHA roMecTasdy. A B KiHIli BUBYEHHs LIbOTO NMUTAHHA 3HAHHA IIPO TOMEOCTA3 II0-
TPi6HO y3araZIbHNUTH 1 3aKIIEHTYBATH YBary, 110 0o 3abesnevyye y3romKeHa JisbHICTh
OpraHiB pi3HMX cucTeM, a iX poOOTy 3abe3edyloTh PeryIATOPHi CUCTEMU — HEpBOBa,
€HJOKPMHHA Ta iMyHHa. B3aemogia MiXX HepBOBOIO Ha €HIOKPMHHOK CUCTEMaMM Bifj-
OyBaeTbcs Ha PiBHI CTPYKTYpy IMPOMIKHOTO MO3KY (TrimoTanamyca) Ta IpOBifHOI eH/0-
KPUHHOI 3271031 — rinogisa, AKi yTBOPIOIOTh €EAVHY rinoTaaaMo-rinogisapHy cucremy, B
po06OTY sKOI 3aK/Ia/ijeHNil IPUHINII IIPSIMOTO i 3BOPOTHOTO 3B’5I3KY. A 3B’SI30K MK €H-
JOKPUHHUMM ¥ IMyHHUMM MeXaHi3MaMy 3a0e3edyeThCsi BUJIOYKOBOIO 337103010 (TUMY-
COM), sIKa BUPOOIIsiE TOPMOHOIOAIOHI PeYOBMHM, SKi CTUMYIIIOIOTh YTBOPEHHS 0COOMNM-
BOI IpyImu miM¢pOUNTIB.

3HaHHEB U KOMNOHEHM Ui€l memu CTIPAMOBaHNI Ha PO3BUTOK B Y4HiB IIOHATD NP0 KJTi-
TUHY, TKAHVHY, OPTaH, CUCTEMY OpPraHiB Ta OPraHisM, 3 AKMMU Y4Hi O3HaIOMUINCA Y 6-My
(pocivHy, MMIIANHKUKY, Tpuby, 6akTepii) i 7-My (TBapuHM) Knacax. PO3BUTOK MOHATTS PO
KJTTVHY HOJATAE Y PO3KPUTTI il SIK CKIaZHOI CTPYKTYPHOI Ta yHKI[iOHAIbHOI OffMHMILL
»xuBoro. ITif yac BMBYEHHs OpraHisMy JIOAMHY JOLIBHO 3yNMMHUTIUCA HA 0COOMMBOCTSAX
TBApPMHHOI KTiTUHY, i 6YZOBM, CTPYKTYPHUX €/leMeHTIB Ta iXHiX QYHKIifAX, Ha TaKUX OC-
HOBHMX >KATTEBUX BIACTUBOCTAX K/IITVHY K OOMiH PEYOBMH i eHeprii, pO3SMHOXEHHS, 110-
IPpa3/IMBICTD, PyX, PiCT, CAMOPErynALis. JK pe3ynpTaT y4Hi MalOThb BMIiTH XapaKTepU3yBaTu
KTITMHHY 6yZOBY OpraHi3My JTIOVIHN.

ITig yac BUBYEHHS 11i€l TeMM OMIMOITIOIOTHCS 3HAHHS 3 KYPCY 7-T0 K/Iacy PO TBapUHHI
TKaHMHM: elliTesTia/bHi, CIOMyYHi, M’130Bi Ta HepBOBY. L1i 3HaHHA [/ KOHKPETU3YIOTbCS Y
8-My KJIaci mmij yac BUBYeHHs Takux TeM: «Omopa i pyx», «Kpos» To11o.

I1ig 4ac 3araJbHOrO O3HAIOMJIEHHSA 3 OPraHi3MOM JIIOIVHY IIPOJOBXYETbCA PO3BUTOK
HOHSATTSA «OpraH». Pa3soM 3 TMM pO3KPMBAETHCA 3a/IKHICTh PYHKIIII TOTO UM iHIIOTO OpraHa
Bij; jioro 6yoBy, a caMe — Bifi BULy TKQHMH, 110 IEPEBAXKAE Y CTPYKTYPi OpraHa i BU3Ha4Yae
jioro ¢yHkuio. 3HaHHA Ipo ¢i3i0/oriuHi 3B’ A3KM MK OpraHaMy pO3KpMBAIOTh CYTHICTh
HOHATTA «(i3i0/M0riYHi cucTeMmn», X pu3HaYeHHs. PO3KPUTTS B3a€MOY3TOfKeHOI Ais/IbHO-
cTi i3ionorivyHmx C1CTEM JJa€ 3MOTY YUHAM 3PO3yMITH, 1[0 OPraHisM MoanHyu QyHKIIOHYE
sAK imicHa 6iocucrema. Ilifn yac BuBYEHHS IIi€l TeMU BaXIMBMM € CPOPMYBATU B y4HIB
CBITOIVIAZI, BUp@KeHWIT B YCBIZOM/IEHHI IIITICHOCT] OpraHi3amMy sk 6iosoriyHoi cucremn, 10-
TPUMaHHs B HbOMY CTaJIOCTi BHYTPIIlIHBOTO CepefoBIIIa (ToOMeocTasy) Ta Joro 3B 3Ky i3
30BHIIIIHIM CBiTOM, aflaniTalii ;O YMOB 30BHIIIIHbOTO CEPENOBNUIIA.

SIK pesynbrar y4Hi MaloTb onepyBaTy TEpMiHaMI TKaHVHA, €IIiTe/liabHi TKAaHMHY, TKa-
HVMHY BHYTpIIIHBOTO CepefoBMINA, M SI30Bi TKaHMHM, HEPBOBA TKAHVHA; HA3UBATY TUIIN
TKAaHVH OPraHi3My JIIOfVHY; HABOAWTY IIPUKIIAAV PiSHOBUIIB TKAaHVH Pi3HMX TUIIIB.

3HaHHEBMIT KOMIIOHEHT 3MiCTy TeMU TiCHO IIOE€THAHMIA 3 Nis/IbHICHUM.

LisnvHicHuti KOMNOHeHM meMuy HaLli/IeHNii Ha BUKOHAHHS TA00PaTOPHYX i IPAKTUYHNX
poO6iT, fOCTIAIB, Mif] Yac AKMX YYHI pO3BMBAIOTD IPAKTUYHI YMiHHSA POOOTH 3 MIKPOCKOIIOM i
nmabopaTopHMUM OOTaTHAHHSAM i3 JOTPUMAHHIM BiJIIOBIIHNUX IIPaBIL; METOROIOTIYHI yMiH-
Hs CIIOCTEpIiraTy, eKCIIepMMEHTYBATU TOLLO; iHTE/IEKTYa/IbHI YMiHHA pO3Ii3HaBaTU TUIIN
TKaHJH; IIOPiBHIOBATH IX, y3ara/IbHIOBAaTH, POONTY BYCHOBKY TOLIO.
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Hinnicnuti koMnoHeHm memu CIPAMOBAHUI HAa POSKPUTTA 3HAYEHHSA 3HAHD IIPO Opra-
Hi3M JIIOIMHY SIK LIITICHY, BIIKpUTY (3B’s13aHy 3 HABKO/IMILIHIM CepeOBMUILEM) Ta CaMOpery-
JIbOBaHY (371aTHY 10 CAMOBIZTHOB/IEHH:I) 610710TiYHY cucTeMY; GOPMyBaHHS CBITOIIARY IIPO
Te, L0 CUCTEMM OPTaHiB XpeOeTHMX TBAPVH i IIOVIHM MAIOTb CII/IbHi O3HAKV; BUXOBAHHS B
Y4HIB pO3yMiHHSI HETIOBTOPHOCTI KOXKHOI JIIOVIHMA, 306epe>keHH 1i 3T0pOoB’sl.

Yuuremo 6iosnorii Hae>XXNTb BU3HAaYa/IbHA POJIb HABYMTIY YYHIB LIiHyBaTy HAYKOBi 370-
Jiae 3Mory 3abesneunTy 300poB’st Hawlil. KokeH yyeHb Mae 3HaTH, 1110 PO 3[0POB 51 TOTPi6-
HO IOCTiNIHO 16aTH, BiIC/IiIKOBYIOUM JIOTO CTaH y KIIHIYHUX /1ab0paTopisax i 3aBAsAKM 0-
TPYIMaHHIO 3Jl0POBOTO CIIOCOOY >KUTTSL.

MeTopMYHO HOLIBHO OMMpPATHCA HA CY0 EKTHWIT JOCBI/ y4HIB i 3amy4ary ix 5o o6roBo-
PeHHs 3HaYeHHs KIHIYHMX abopaTopiil, mpodimakTHIHuX pKepen iHpopMmalil: OyKieTis,
IJIAKaTiB TOLLO.

Hackpisna 3micToBa miHis «350poB’s i 6esmexa XUTTA» IOCUIIE B YYHIB GOpPMYBaH-
HS1 KJII0YOBOI 37I0pOB’s130epe>KyBabHOI KOMIIETEHTHOCTI i CIIPSIMOBYE iX Ha PO3yMiHHSA Op-
raHi3My JIIOJVMHY 5K LI/TICHOI Ta BifKpNUTOI 6i0/IOTiYHOI CHCTeMI; 3HAYEHHS Pery/IsATOPHUX
crcTeM s 3abe3ledeHHsI HOBHOLIHHOTO (PyHKI[iOHYBaHHS OPraHi3My JIOIVHIL.

Tema 2. Omnopa i pyx

1151 yaHiB BayX/IMBO foHeCTV iHOpMAaLifo ITPO 3aTHICTD TIOAVHY BUKOHYBATH BUCOKO-
KOPAVHOBaHI pyxu, sKi 3abesnedye crerjianizoBaHa OIIOPHO-PyX0OBa CUCTeMa, poOOTY SIKOI
PETYIIOITD BifJIIOBiIHI HEPBOBI MEXaHi3MIL.

KoMnereHnTHiCHO OpieHTOBaHI (PyHKIIOHAIbHI MOK/TMBOCTI TEMY 3a/1eXKaTh Bifi BUSIB/ICHHS
KOMITOHEHTIB O4iKyBaHVX pe3y/IbTaTiB HaBYa/IbHO-T1i3HAaBa/IbHOI AiSU/IBHOCT] y4HIB (3HAaHHEBO-
IO, JisUIbHICHOTO i I[IHHICHOTO). 3HAHHEBUI KOMNOHeHM TeMU CIIPSIMOBAHMII Ha Te, IO Y4Hi
MAIOTh OIlepPyBaTy TEPMiHAMI CKeJIeT, KiCTKa, XPsILL, M 53, CKeJIETHI M 5131, CTaTM4YHA poboTa,
OMHAMiYHA p060Ta, IIOCTaBa, JIOPHO3, Ki(bozz, CKOJTi03, TJIOCKOCTOIIICTb, TilIOAHAMifA, pO3TATH,
BMBVIXM, IIEPEZIOMY; HA3MBATV YAaCTUHY OIIOPHO-PYXOBOI CUCTEMMU, Bifl[ii/iM CKe/leTa, BUAM Ki-
CTOK, TUIIN 3 €IHAHHA KiCTOK, OCOONMBOCTI CKe/leTa JIIONVHI, 3YMOBJIEHI ITPAMOXOiHHAM, OC-
HOBHI I'PyIIM CKe/IeTHMX M $513iB; XapakTepyu3yBaTy (QyHKIl OIIOPHO-PYXOBOi CHCTEMMI; TKAaHMH
(KicTKOBOI, XPAIIIOBOI), TOCMYTOBAHOI M sI30BOI TKaHMHM, Qi3VyHi BaCTUBOCTI M 5I31B, piCT Ta
BiKoBi 3MiHM ckmafy Kictok. Tomy GyHKIis Temy nonsrae y GopMyBaHHi B Y4YHIB 3HAHb IIPO
€/HICTb OpraHi3My Ha IIPUK/IaJi aHATOMIYHOTO i PYHKIIIOHA/IBHOTO 3B’sI3KY CKe/leTa i Ms3iB, a
TaKOX 3B’sI3Ky poOOTH M5I3iB 3 HEPBOBOIO CUCTEMOI0. KOHKpeTusalist OCTaHHbOTrO MUTAHHS
IOJIAITa€ y BCTAHOBJIEHH] TOTO, 1110 HEPBOBE 30y/KeHHs — IPUYMHA s/IBHOCTI M A131B, 1110 C1Ia
CKOpOYeHHs M’513a 3aJ/ISKUTD Bifi IOBHOTY IOIIVMPEHHS HEPBOBOTO 30YIKEHH: 110 M SI30BUX
BOJIOKHAX, @ BTOMa M 5132 3aJIKITh, HacaMIlepefi, Bl BTOMI HEPBOBOI CUCTEMIA.

HisnvHicHuti KomnoHeHm memu CIIPAMOBAHMII Ha BJJOCKOHAJIEHHA NPAaKTUYHNUX YMiHb
po60THI 3 MIKPOCKOIIOM i Tab0paTOpHNUM 00/1afHAHHSIM, 3 ZOTPYMAHHSM BilIIOBiJHNX ITpa-
BIWI TEXHIKM Oe3IeKy. YuHi, posI/IA/jalouyt TKaHWHM: KiCTKOBY i XpAIOBY, MA30Bi ( mocMy-
TOBaHY Ta HEIIOCMYTOBaHi) BYaTbCs PO3PI3HATH IX.

17151 y4HIB BOK/IMBUM € HABYMTHICS TIPALIOBATY 3 MATIOHKaMI, My/LsDKamu, pororpadism,
HaIpuK/Iaj, cpopMyBary yMiHHA pO3Ii3HABATI YaCTVHM CKEJIeTa; TUIIN 3’ €HAHHA KiCTOK TOLIIO.
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3MICT 1ji€i TeMM Mae BaXK/IMBe IPAKTUYHE 3HAYEHH:, sIKE € )KUTTEBO BAXIMBUM — Lie
YMiHHSA Y4YHIB 3aCTOCOBYBaTy 3[4,00yTi 3HAHHS Ha IPAKTUIL]i B PI3HUX XUTTEBUX CUTYAL[ifX,
30KpeMa YMiHH:A HajlaBaTy [IepIlly MeMYHY JOIIOMOTY IIij 4ac TpaBMyBaHH:A OIIOPHO-PYXO-
BOI CMCTeMI, a TAKOXX TOIIepPeKaTy 3aXBOPIOBAHHS OIIOPHO-PYXOBOi cucTeMu (CKOio3y);
3acrepiraTu Bifi TpaBM OIIOPHO-PYXOBOI CCTEMM.

[TpakTuko-opienToBaHi po60TN POPMYIOTh B YUHIB iHTe/IeKTya/IbHI YMiHHs, 30KpeMa
HOPiBHIOBATHU, pOOUTY BUCHOBKM Tolo. Hanpukiaz, MOpiBHAHHS CKeIeTiB ITIOAVHY i Ofi-
HOTO 3 IIPeJCTaBHMKIB CcaBLiB (c00aKim); pO3BUTOK BTOMU IIPY CTATUYHOMY i AMHAMIYHO-
MY HaBaHTA)XEHHI; BU3HAUYeHHs BIUIMBY PUTMY i HABAHTa)KEHHA Ha PO3BUTOK BTOMU IIpK
CTaTMYHIN i AuHaMivHi poboti M's3iB. [IpoekTyBaHH: BIUIMBY rinopmHamii Ha QyHKIiO-
HyBaHHsA OPraHisMy JIIOQVHU CIIpUAE PO3BUTKOBI yMiHb BUKOHYBaTV HaBYaJIbHi IIPOEKTH,
IpAIIOBATy B Iy, opopMIATH IX.

BpockoHaneHHsA yMiHHA IpalloBaTy 3 MiPyYHMUKOM, 3iCTAB/IATH TEKCT MiPyYHMKa 3
imocTparisiMy, y3arajpHIOBaTH BUBYeHe i pOOMTM BifilIOBi/{HI BUCHOBKM, BUKOPUCTOBYBATHI
HAOYHi MOCIOHMKM, BECTI CAMOCIIOCTepeXKEHHS IIOCUTIOE peaTi3aliilo Ais/IbHICHOTO KOMIIO-
HEHTa TeMJU i pO3BYBAE B yYHIB K/IF0UOBi KOMIIETEHTHOCTI: YMiHHS BYNTHCS, iHPOpPMALiiiHY
KOMIIETEHTHICTb TOIIIO.

LinnicHuii komMnoHeHm memu CpsMOBaHMIT Ha GOPMYBaHHS B yIHIB ITepeKOHaHb IIPO
HeoOXiTHICTD 1[oleHHNUX Pi3NIHMX HABAaHTAXXeHb SIK Of{Hi€l 3 YMOB JOTPUMAaHHS 3[[0POBOTO
crioco0y XXUTTS, 3HaUeHH: Qi3MYHMX BIIPAB /Is1 OIOPHO-PYXOBOI CUCTEMMU JIIOIMHY, 1 0CO-
6/11BO mifyIiTKa, OPraHi3M sIKOTO iHTEHCUBHO pO3BUBA€ThCsA. O3HAIOM/IEHHS Y4HIB 3 ririe-
HIYHMMM BiJOMOCTAMM € BarOMMM apIyMeHTOM BMXOBAHH:A Y HUX JOTPUMAaHH:A OCHOBHMX
HOpUHLINIIB 30epe>KeHHs 30pOB’s, a caMe I[OfieHHe BUKOHAHHA (i3MYHNUX BIpaB i iHIINX
BU/IiB Bi3MYHOrO HaBaHTAXEHHs HA OpraHisM jropuuu. 1]i nuTaHHs BaXX/IMBO 06roBopIo-
BaT! 3 YYHSMY, OIVPAIOYMCDH Ha X XUTTEBMII JOCBi, PO3KPMUBATK 3HAYeHHs QiTHEC-KITy-
6iB, CHOPTMBHUX K/Ty0iB, TPeHa)XePHUX 3a/1iB. SIK pe3y/IbTaT YuHi BUCTOB/IOIOTH CYA>KEHH
IIPO 3HAYEHHs OIIOPHO-PYXOBOI cucTeMU I/ PYHKI[IOHYBaHHS OpraHisMy MIOAVMHY; 3MiHI
B OIIOPHO-PYXOBIil CHCTeMI TIOAVMHY, 3yMOB/IEH] IPAMOXOAIHHAM; QYHKIIIOHAIbHI 0cO0/I-
BOCTi CKeJIeTHMX M sI3iB; BIUIMB (Pi3MYHMX BIIPaB Ha PO3BUTOK CKETETHUX M AI31B; BOKIIN-
BiCTb HaJlaHHA IEPILOI JOIIOMOIY IIPY YIIKO>KEHHAX OINIOPHO-PYXOBOI CUCTEMMU; POJIb Py-
XOBOI aKTMBHOCTI J/1s1 30epekeHHs 3T0pOB’sl; POO/IATh BUCHOBOK ITPO 3HaUYeHH: Qi3VyHMX
BIIPaB LA IPaBWIbHOTO (POPMYBaHHA CKeETY; PO BIUIMB HABKOIMIITHBOTO CEPefioBMIIA i
CIIoco0y )KMUTTA Ha YTBOPEHHS i PO3BUTOK CKeJleTa.

Peanisauis HackpisHOI 3MicTOBOI /iHII «3X0pOB’s i Oe3eKa XXUTTsI» IOCUITIOE YCBiIOM-
JICHHS YYHAMM 3Ha4eHHS PYyXOBOI aKTUBHOCTI /1A 30eperkeHH: (isMYHOTO 3J0POB s JIFO[M-
HIf; JOTPVMMAHHS IIPaBl 6€3IeYHOTro IOBOPKEHHS I1iJ] 4ac KaTaHH:A Ha POJIMKAX, KOB3aHaXx,
JIVDKAX, CKeliTaX, CHOyOOpHax, BeIOCUIIe[aX Ta Py BUKOPUCTAHHI PiSHOMaHITHOTO CIOp-
TUBHOTO IIpUIaifi.

Tema 3. O6MiH pe4oBUH Ta IepeTBOPEHHSA eHeprii B opraHiami mogunu. TpaBnieHHsA
Temy «OOMiH pedoBMH Ta IepeTBOPEHHs eHeprii B OpraHismi JIOfVHN» IOTPIOHO BU-
BYATHU B NOENHAHHI 3 TeMamu «TpaBieHH:», «[IuxaHHA», «[paHcriopT peyoBMH» i «Bumi-
nenns. Tepmoperynsaiisy. [x moTpi6HO posriaaaryt iicHO. 3aBAAKN TPaBNIEHHIO OPraHisM
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JIONVIHU OTPUMYE TIOXKVBHI peYOBMHM, IKi BUKOPUCTOBYIOTBCS K OyZiBeNbHMUIT MaTepiar i
CIIyTYIOTb JKepeIoM eHeprii, HeoOXiTHOI 111 3abe3IedyeHHs] HOPMaTbHOTO (PYHKIIIOHYBaH-
HA BCiX cucTteM opraHiB. OpraHu AuxanbHOI CUCTeMy 3a0e3IedyIoTh IPOoLiecy ra3000MiHy,
a caMe HafIXOJPKEHH:A B OPTaHisM JIIOIVMHI KUCHIO, LIJ0 3YMOBJIIOE OKMCHEHHs PiSHUX IPYII
OpraHivYHUX CHONYK (BYITIEBOAIB, Oi/IKIiB, )KMPIB) Ta 3BIIbHEHHS €HePril, siKa 3aIacaeTbCs
B IIVIX CIIONyKaxX. TpaHCHOPTHY yHKIIif0 B OpraHisMi JTIOAMHY BUKOHYIOTh KPOBOHOCHA Ta
nimparnyna cuctemu. Kpos i mimga 3abe3nedyrors TpaHCIOPT IO OpraHi3My TIOANHY 110-
JKVBHUX PEYOBMH, IasiB, KiHIIeBUX IPOAYKTIB 0OMiHY pedoBMH, 6i0/IOTiYHO aKTUBHUX pe-
4oBYyH Towlo. KiHIeBi mpopykty 06MiHy pedoBuH (MeTabonismy), ki Bke HermoTpioHi abo
HaBiTb LIKi[UIVBI /I OpraHisMy, BUBOGATbCA 3 HbOTO 3aBJAKM OpraHaM BUI/IbHOI CUCTEMM:
OpraHaM TpaBJIeHHsI, AMXaHHS, WIKipi i 0COOMMBO CEYOBUIIIBHIN cuCTeMi.

3uannesuil komnonenm memu «OOMIH pedOBUH Ta IIePeTBOPEHHs eHepril B opraHiami
JIOAVIHM» CIPSMOBaHMII HAa GOPMYBAHHS B YUHIB 3HaHb IPO CKJIAfl XapYOBUX IIPOAYKTIB,
DKy 5K JpKepesno eHepril, 0OMiH pedoBUH Ta IepeTBOPEHHsI eHepril B opraHiaMi monuHu,
Xap4oBi i1 eHepreTnyHi noTpebu mopyan. PopMyBaHH:A 6i0/IOTiYHNX 3HAHb IIPO TPAB/IEH-
HS JIOL/IBHO PO3IJIAJATH SIK 3arajabHOOiooriuHi i crierjianbhi 3HaHHA. []o 3aranpHO6iom0-
riYHNX 3HaHD IIi€] TEMV MO>KHA BiJHECTU: METOZIO/OTi4HI (HAYKOBi METOAM JOCTIKeHH)
cBiTOMIAZHI (€BOIOLiITHI) 3HaHHSA. BUBYEHHs HAYKOBMX METOZIB JOCIIPKeHH: (CcrocTepe-
xeHHs, icrynbpuuit Meroy I.I1.ITaBnoBa TO1[0) Ha€ 3MOTY YYHAM PO3KPUTH PO3BUTOK 6io-
JIoTiYHOl HayKM Ta il mpuKIagHe 3Ha4eHHs. CBIiTOIIAAHI (€BOIOLiHI) 3HAHHS CIIPUSAIOTD
PO3KPUTTIO B3a€MO3B A3KY JIFO[IMHY 3 iHIIVMM >KMBMMY OpraHi3MaMmim. [X po3BUTOK 3filic-
HIOETBCA IIiJ] 4aC BUBYEHHs PO3BUTKY TPABHOI CCTEMY B TBapYH i JIO[MHY, 1110 [IA€ 3MOTY B
y4HIB chOpMyBaTV pO3yMiHHS IIPO CIIOPifHEHi 3B sI3KM TIIOAVIHN 3 TBAPUHAMIL.

o cmemnia/ibHMX 3HAaHb HaJIeXXaTh: aHATOMIivHi, q)isionorqui, 6ioximMiyHi, TirieHi4yHi.
AnaToMivHi 3HaHHA BKJIIOYAlOTb AaHATOMIYHMII OITIAZ, OPTaHiB TPaBHOI CUCTEMM, KOPOTKa
XapaKTepUCTHKa ix Gopmu, NONOKeHHs 1 OyoBu. BuBueHHs OyoBY OpraHiB Ha TAOMUIIAX,
CIaiifiax Ia€ 3MOTY y4YHsM po3BuBary yBary. OcoOmmBuii akIieHT Py BUCBIT/IEHH] TUTaHb
TeMy poOuThcs Ha ¢isionoriuni sHaHH:A. Lle cTocyeTbest ocobmmBocCTeit mporjecis 6ioximiu-
HOTO IepeTBOPEHHA DKi B IIOXKMBHI pe4OBMHMY, 10 IPOXOAATh B KOXKHOMY Bififii/i TpPaBHOI
CHUCTeMM, TIPOLleCY BCMOKTYBAHHS iX y BHYTPIIIHE cepefloBUIle OpraHi3My. 3aBASKU po3-
BUTKY TaKOT'O NOHATTS, K HEPBOBO-TYMOpPA/IbHA PETY/IALiA B YYHIB POPMYETbCA PO3yMiH-
HS1 Y3TO[PKEHOCTi B poOOTi OpraHiB TpaB/ieHH:, a TAKOX LTICHOCTI opraHiamy, QyHKIio-
HYBaHHs J10T0 5K einHoI ¢isionoriunoi i pyHKIioHanbHOI crcTeMu. PoSKpUTTs MexaHi3My
¢isionoriyHNx MpoleciB € MiITHUM I'PYHTOM [jIs1 PO3BUTKY aOCTPAaKTHOTO MUCTIEHHS Y4HIB
CEpEeNHbOrO LKIJIbHOTO NEPIORY.

®disionoriydi 3HaHHA TiICHO MOENHAH] 3 6i0XIMIYHMMM 3HAHHAMM, BUBYEHHS AKUX IIO-
YMHAETHCS 13 OMOPHMX XIMIYHUX 3HAHb PO PepMeHTH 5K 6ioKaTamizaTopy ¢izionoriyHnx
npotieciB. BoHM po3BUBaOTbCS YIPOILOBK BUBYEHHS 0i0XiMiUHOI /1il KOHKPETHMX TPaBHUX
¢depmenris. IIporec popmyBaHHs 6i0XiMiYHMX 3HAHb BUK/IVMKAE B YYHIB TPYAHOLL, TOMY
1110 He BUCTAYa€ 3HAHb 3 XiMil. YUHI /IuIie TOYMHAIOTD il BUBYATH.

Y cucreMi NOHATH TeMM 4iZbHE MICIle 3aliMAlOThb 3HAaHHA MENVYHOIO CIIPSMYBaHHS.
3MiCT TeMM Ma€ MIMPOKi MOXXIMBOCTI JI/IsI POSKPUTTS CY4acHUX YCHixXiB Hayku ¢isiosmorii,
30KkpeMa (i3ioorii TpaB/IeHHS K OCHOBM PO3BUTKY MEAMIIVIHNA.

168



Hasuanns 6ionoeii yuHie 0cHO8HOT WKOU

Tirieniuni sHaHHA MicTATD iH(OpPMaLio TPO FOTPUMAHHS CaHITAPHO-TITiEHIYHNX HOPM
xapuyBaHHs. Ilif 4ac X ¢popMyBaHHS JOLIBHMM BBa)XXA€TbCSI BUKOPUCTAHHS IPOCBIT-
HUILIBKYX IJTAKaTiB i 6ykieTiB. Pa3oM 3 TMM He0OXiJHO HABYNTY YYHIB 3aCTOCOBYBATH 3HAH-
HA 1Ipo OynoBY i QyHKIIl OpraHiB TpaBjeHHs st OOTPYHTYBaHHSA IPaBWI Tiri€eHu, mpo-
¢bimakTuKy 3aXBOPIOBAaHb OPraHiB TPaB/IeHH:, XapuOBUX OTPYEHb, HAJJAHHSA JO/IKapChKOI
IOTIOMOTY IIPY OTPYEHHAX.

SIk pe3ynbraT HaBYa/IbHO-III3HABA/IBHOI [is/IBHOCTI Y4YHI OIIEpPYIOTh TepMiHamMu: OOMiH
PEYOBVH, eHepreTMyYHi MoTpedu, BiTaMiHy, TpaB/eHHs, TPaBHA CUCTEMa, TPABHMII TPAKT,
TpaBHi 32710311, GepMeHTH, BCMOKTYBaHHs; Ha3MBalOTh KOMIIOHEHT! DKi, OpraHu TpaBHOI
CHCTeMH, TPaBHi 321031, XBOPOOY OpraHiB TpaBjIeHHs; HABOJATD IPUK/IaV BiTaMiHiB (Bo-
[IOPO3YMHHIX i )KMPOPO3UNMHHUX), GePMEHTIB; XapaKTepU3yIOTh CK/IaJl XapuOBMX IIPOLYK-
TiB, DKY SIK J)Kepesio eHepril, 0OMiH pe4OBVH Ta TlepeTBOPEHHs eHepril B OpraHi3mi ToanH,
Xap4oBi 11 eHepreTM4Hi MotTpebu mopnHy, GyHKUil opraHiB TpaBieHHs, OynoBy Ta QyHKI
3y6iB, IIpoliecu KOBTaHHS, TPaB/IeHH:A, BCMOKTYBAHHS, PETY/LALII0 TPAaB/ICHH; IIOACHIOITDH
¢dyHKIiOHa/IbHE 3HaYeHHS /11 OPTaHi3My Oi/IKiB, KVpIB, ByI/IeBOJIB, BiTaMiHiB, BOAM Ta Mi-
HepaJIbHUX PEYOBUH, PO/Ib TPAaBHMX (HepMEHTIB, PO/Ib MEYiHKM Ta HMiJIUIYHKOBOI 3271031 B
TpaBJ/IeHHi, 3HaUeHH: 3y0iB y TpaB/IeHHi, 3Ha4eHHs MIKpOQIOpy KUIIEYHKY, HeTaTVBHUI
BIUIVB Ha TPABJIEHH: a/IKOTOJIbHMX HAIIOIB Ta TIOTIOHOKYPiHH:A, IPMYMHY BYHMKHEHHA 3a-
XBOPIOBaHb TPaBHOI CCTEMML.

HisnvHicHutl KoMnoHeHm memu CIIPSIMOBAHMII Ha PO3IIiSHABAHHs OpraHiB TpaB/IEHHS,
e/leMeHTiB 30BHIIIHBOI Oy710BM 3y0iB Ha Ma/TIOHKaX, poTorpadisx, My/sDKax, XapaKTepUCTUKY
ix monoxeHHs i 6ynoBy. ITix yac y3araibHeHHs HaBYaIbHOTO MaTepiany y4Hi B4aTbCsl poOUTH
TaKi po3yMOBi ollepallil: K aHaJli3, CUHTE3, IOPiBHAHHS, y3ara/JIbHEHHA TOLLO.

BukoHaHHSA JOCTITHUIIBKOTO MPaKTUKYMY «[list hepMeHTIB cimHM Ha KpoxMmasb» Gop-
MY€ B Y4YHIB YMiHHA BUKOHYBAT! JOCTiIM, aHA/Ii3yBaTy, pOOUTI BUCHOBKI. YYHAM HEOO0-
Xi[HO CTBOPUTH AMAAKTUYHI YMOBM 3aCTOCYBAaHHsA 3HAaHb UL OOIPYHTYBaHHA CIIOCOOIB
36epexeHHs BiTaMiHiB y IIPOAYKTaX XapyyBaHHs, aHAJIi3y XapYOBOTo Pal[iOHY, CK/IaJaHHs
Xap4YOBOTro PaL[iOHY BifiTIOBI/{HO /1O eHEepreTMYHIX BUTPAT OpraHi3My, IpodinakT1Ky 3aXBo-
PproBaHb 3y0iB, OpraHiB TpaBjIeHHs, XapYOBMX OTPYEHD TOLLO.

LinnicHuii KoMnoHeHm memy HAL[JIEHUI Ha pOSKPUTTS IOTPeOy YUHIB y 3SHAHHSIX IIPO
0co6mBOCTi OYZOBY OpraHiB TpaB/IeHHA Ta iXHIX (YHKIT Ha KOXKHOMY eTalli Ipolecy
TpPaBJIeHHS, IIPO MPOQIIAKTIYHI 3aXO0/M 1010 3a1100iraHHs 3aXBOPIOBAHHAM OPraHiB TpaB-
JICHHS1; BUXOBAaHHA B Y4YHIB CaHiTapHO-Tiri€HIYHMX IpaBWJI MIOBENIHKY IIiJ] Yac Xap4yBaH-
Hf, JOTPVMMAHHA PalliOHaIbHOTO Xap4yBaHHA K OJHOTO 3i CK/Ia[JOBMX 3[J0POBOTO CIIOCOOY
JKUTTS, KYIbTYPU XapuyBaHHA.

SIx pe3ynbrarT HaBYaHHA Y4YHi BMC/IOBIIOIOTDL CY[PKEHHS IIOI0 3HAaUYeHHA 30a/laHCOBa-
HOTO Xap4yBaHH: J/I1 HOPMa/JIbHOTO PO3BUTKY i 30epeXKeHHs 3[0pOB’sl; 3HaHb PO PyHK-
1ii Ta 6yKOBY TpaBHOI cucTeMU st 30epeXXeHHs 3TOPOB’sI; 00T PYHTOBYIOTb CYIXKEHHS IIPO
3Ha4YeHHs OIIKiB, XVPIB i BYITIEBOAIB POCIMHHOTO i TBAPMHHOTO IIOXO/PKEHHs B pallioHi
HifyIiTKa; OL[{HIOITh 3HAYeHHs MeTabO0/Ii3My /11 HOPMa/IbHOTO (YHKIIIOHYBaHHS OpraHi3-
MY, NPOdiIAKTUKY 3aXBOPIOBaHb TPABHOI CHCTEMY; POOIATh BUCHOBOK IIPO HEOOXiJHICTh
NOTPMMAaHHsA CIiBBiJHOIIEHHA Bary i 3pOCTY; YCBiJOM/IIOIOTh 3HAYEHHA BHECKY BYEHUX y
po3BuTOK 3HaHb 1po Bitaminy (M. I Jlynin, X. Efikman, K. @yHk Ta iH.), y ToMy uncri it
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ykpaincokux (O. B. Ilamnagin), npo tpasnenns (1. I1. ITanos, O. M. Yrones Ta in.). Bifo-
MOCTI IIPO YY€HUX 3aIIPOIIOHOBAHO BMBYATH OILITHO, TOMY TYT TAaKOXK Ha/Ia€ThCA IepeBara
YYHIBCBKill iHilliaTUBi, IXHIM IIPONO3NLIAM K BUBYATH 1€ IUTAHHS.

HackpisHi 3MicTOBI /IiHii IOCUIIOITD NpeAMeTHMIA 3MicT Temu. Hanpuknan, smicrosa
MiHisA «3K0poB’s i Ge3meKa )XUTTs» 30PIEHTOBYE Y4HIB Ha YCBiIOM/IEHHS 3HaUeHH: 30a/IaH-
COBAHOTO XapuyBaHHA LA 30epeXKeHHA 3[J0POB s IIOAVHY BaXIMBOCT] JOTPYMAHHA Tiri-
€HM Xap4yBaHH:; IPOQIIAKTUKY 3aXBOPIOBAaHb 3y0iB Ta iHIINX OpraHiB TPaBHOI CUCTEMM;
He0e3IeKV Xap4OBUX OTPY€EHb; PO3YMiHHSA HETaTMBHOTO BIUIVMBY HAa TPAB/IEHHS aJIKOTO/Ib-
HJX HaIIOIB Ta TIOTIOHOIA/TiHHA.

3microBa ninis «Exonoriyna 6esmneka i cTammii po3BUTOK» CIPSIMOBYE y4HIB Ha pO3y-
MiHHS HMMIU TIPaB CIIOXKVBAYa, SIKi IepefdayaoTh 3apoBaKeHHs 000B I3KOBOTO MapKy-
BaHHA SAKICHOTO CK/IaJly Xap4YOBUX IIPOAYKTIB.

Tema 5. [InxanHs

3HanHesULl KOMNOHeHM Yiel memu 3aKIaJIeHUI1 y 3MICTi yepes3 aHaTOMi4Hi, isionoriy-
Hi, ririeHiuHi, COlioKyIbTYpHI, 30poB’130epiratodi Ta inur sHanH:. I1if yac BUBYeHHS 1€l
TeMJ METORMYIHNUII 3a/[yM IIOJISITaB Y TOMY, 1100 I1i SHaHHS MXK CO00I0 06’€IHATH i B pe3y/Ib-
Tari cpopMyBaTU B y4HIB IIi/TICHI 3HAHHS IIPO IPOLEC AVXAHHS K BXX/IVBY YMOBY XKUTTS
JIOIVHM Ta 30epe>KeHHs YMCTOTU aTMOC(EPHOTO MOBITPsA AK YMOBY ITOBHOLIIHHOTO JVIXaH-
Hi. JIOCATHYTH I[bOTO MOXKHA 4Yepe3 B3aEMO3B 530K OyioBM Ta (QYHKIIii OpraHiB AyuXajb-
HOI CHCTeMV; B3a€MO3B’SI30K 30BHIIIHBOTO (JIereHeBOro) i BHYTPIUIHBOrO (TKaHMHHOTO)
ra3o00MiHy; IO 3B’I30K 30BHIIIIHBOTO i BHYTPIIIHBOTO CEPENOBMUILA OPTaHi3My (3HAYEHHS
CKJIafy arMoc(epHOro MOBITPsI) IS AUXaHHS; 3B 130K PeTy/IALii i camoperyauil AuxaHHs;
Me€XaHi3M HMiATPVMaHHA CTaJI0CTi BHYTPillIHBOTO CEPEJOBUILA OPTaHi3My TOLLO.

Ha npuxnazi ra3006MiHy MOYKHa pO3KPUTH 3B 130K MDKIIPeIMETHIX 3HaHb, 30KpeMa 3
disuku (pudysis, ocMoc, 3aKOHM pyXy rasiB) Ta XiMil (OKMCHO-BiTHOBHI peak1il Ta peaxii
CIIOTy4YeHHs i pO3KIagy).

BuBueHHs 1ji€l TeMM [jae 3MOTY POSKPUTH 3B’30K MK HOHSTTSIMU IIPO HEPBOBY i I'y-
MOpanbHy perynanio. Ha gocTynHux s y4HiB NpMKIafax AOLIbHO PO3KPUTH BIUIUB
BYITIEKUCIIOTO I'a3y Ha AMXaJIbHUIL LIEHTP, IPY LIbOMY KOHKPETU3Y€EThCA IIOHATTA IIPO IyMO-
pasIbHY pery/iALiio AuXaHHA. 3aCBOEHHIO 10T0 TAKOX JOIIOMAralTb IIPOCTi caMocriocTepe-
’KE€HH:, BMKOHAaHI MIKOIApaMIL.

SIK pesynbTaT HaBYaHHA Y4HIi onepywomv mepmiHamu OUIXaHHH, IOBITPOHOCHI IJIAXM,
JIereHi, Ta3000MiH, )KUTTEBA EMHICTb JIET€Hb; HA3UB8d0Mb €TallM IUXAHHS, OpraHy IVXaHHA,
XBOpOOU OpraHiB AVXaHHS; XAPaKmepu3yomy IPoLeC YTBOPEHH: IoJI0Cy Ta 3ByKiB MOBH,
npolecy ra3000MiHy B JIeTeHAX i TKaHMHAX, IPOLeCH BAVXY Ta BUIMXY, )KUTTEBY EMHICTb
JIeTeHb, HelIPOTyMOpPAa/IbHY Pery/ALil JUXaJbHUX PYXiB; NOACHIONMb 3HAYEHHA IMXaHHA,
BIUIVMB HABKOJIMIIHbOTO CEPEIOBMIIIA HA IMXA/IbHY CUCTEMY.

HisnvHicHuil KoMnoHerm memu CIPAMOBAHNIL HAa PoOOTY 3 MaIFOHKaMu, poTorpadisimu,
MYJLDKaMI, I1iJ] 9ac AIKOi y4Hi pO3IIi3HAIOTh OPraHy IMXaHHA. Y4YacTh YYHIB y JE€MOHCTPYBaH-
Hi IOC/IiiB 3 BUABJIEHHA BYITIEKMC/IOTO a3y y IOBITPI, IO BUAVIXAETbCA, JA€ 3MOT'Y IOPiBHATHI
Pi3HMIIIO CKJTaZly TIOBITPSI, 10 BAMXAETHCS J BUAMXAETHCS, Fa3000MiH Y JIeTeHsX i TKaHMHAX.
A IleMOHCTpPYBaHHA MOfiefi, 10 TTOACHIOE BAMX i BUIMX, Ja€ 3MOTY YYHAM 3pO3yMiTH Ipoliec
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[VIXaHHS; BCTAHOBUTY B3a€MO3B’A30K OyIOBM Ta (YHKIIiil opraHis fuxaHHA. CTBOPEHHA y4-
HSMM | BUKOPUCTAaHHS Ha 3aHATTAX IUIAKaTiB, OykieTiB, Hanpuknap «[Ipodinakruka Tybep-
Ky/IbO3y» AI0Th 3MOTY 3p03yMiTy, 1o 1ji indopManiiiHi [pKepesa € BOK/IMBUMI i € 3ac000M
3aCTOCYBAaHHA 3HaHb 1A IPOQIIAKTVKY 3aXBOPIOBAHb OPTaHiB AMXaHHA.

PosBuBanpHa QYHKIiS 1[bOTO KOMIIOHEHTA 3aK/IafieHa B PO3BUTKY KOTHITVBHUX YMiHb
Y4HIB aHaJIi3yBaTy MeXaHi3M IPOLeCY AMXaHHS, 3ICTaB/IATY Jioro 3 iHImMK ¢isionoriyam-
MM TIpoLiecaMy, TOERHYBATU OyIOBY OpraHiB AUXaHH: 3 IXHIMM QyHKIIIMM.

LinnicHuii KxomnoxeHm memu CIpsIMOBaHMII Ha GOPMYyBaHHS B YYHIB MOTHMBALi 710 3a-
CBOEHHS 3HAHb PO JVXAJIbHY CUCTEMY, Il QYHKIIIOHA/IbHI 0COOMMBOCTI, 3B’ 30K 3 iHIIMMU
¢isionoriyHMMY cucTeMaMy; CTaBIeHHSA [0 IPO6IeM, 1110 BMHUKAE, IIParHeHH: YCIIITHOTO
il po3B’si3aHHs1; BU3HAYEHHS IIPUYMH i HACTIAKIB 3a0pyIHEHH HAaBKO/IMIIHBOTO CepeoBI-
ja Ta JIOro BIUIMB Ha OPTraHi3M JIIOVHI; PO3YMiHHA 3HA4Y€HHA OXOPOHM JJOBKI/ULA, IIPOIIa-
TaH/V CaHiTapHO-TirieHiYHMX 3HaHD i Pi3MYHOI KyIBTYPH Ta CHOPTY.

PoskpuBaroun 3HaHHA PO KOPUCTb (BDi3MYHOI KYIBTYPHU, C/Iif MiJKPECTIUTY BeIVKWIA
BIUIVMB Ha BeCb OPTaHi3M YMiHHA IPaBWIbHO AMXATH. B I[boMy 3B’13Ky KOPUCHO 3yIIHUTH-
cs1 Ha 3HaueHH] Qi3nyHOI 3aps/iKy, Ha BIIPaBax, 110 PO3BMBAIOTH JUXa/IbHI M s311. BakmiBo
IIPUBECTY [JaHi PO WIKi/IMBYI BIUIMB KYPiHHA Ha OPraHU AVXaHH:.

3 MeToI0 MPOTHMeTifeMiYHOl IIponaraH/y YIHiB 3HalOM/IATD 3i IJIIXaMy 3apa’keHHA i
fIleAKVMM CYIMITOMaMM TyOepKy/nIbo3y, TpUIly TOLO; B IIPOLeci 3’ ACYBaHHA LVIX IUTaHb B
Y4HiB IOI/IMOMIOITBCA 3HAHHA IIPO IIPUYMHY 3aXBOPIOBAHD i 3aX0JM, 1O JOIIOMAraTh ix
YHUKHYTH i IOJO/IATH, IPO JOTPUMAaHHA CaHITaApHO-TIiri€HIYHNX ITpaBUIL.

Ilig gac peamisawil 3MiCTy i 3MiLLEHHs aKLIEHTY Ha LIHHICHMI KOMIIOHEHT y4Hi BYaTbCsA
BVICJIOBJTIIOBATY CY/PKEHHA LIIOJI0 3HAYEHH: 3HaHb IO QYHKIII Ta OYIOBY JMXaIbHOI CHCTeMI
JULA1 30epeXKeHHS 3[0POB s1; YCBiOM/IIOBATYI HETaTVBHNI BIUIMB KYPiHHA Ha OPraHy AVXaHHA.

ITpenmeTHMI 3MicCT TeMM ITOCUIEHO HACKPI3HMMM 3MICTOBMMM NiHiAMMK. 3MicTOBA JIiHiA
«3m0poB’sl i 6e3meka XUTTA» 30pIEHTOBYE YYHIB Ha pO3YMiHHs HYMM HETaTVBHOTO BIUIUBY
TIOTIOHOIIA/TiHHS 1 3a6py/JHEHOTO NOBITPs Ha AVXaHHA i 3TOPOB s IIOAMHM. A 3MicTOBa JTiHisA
«Exonoriyna 6esrmeka Ta cTanmii pO3BUTOK» CIIPSIMOBYE Y4YHIB Ha YCBiOM/IEHHSI BaXK/IBO-
CTi MATPMMAHHSA YUCTOTY MOBITPsI B TPOMAZICHKMX MICIISIX, 30KpeMa, HeOOXiJHICTb IIPOBi-
TPIOBaHHA KJIACHUX KiMHaT.

Tema 6. TpaHCIIOPT peYOBYH B OPTaHi3Mi TIOTUHNI

3HanHeBULL KOMNOHEHM Uiei memu CIIPIMOBaHNUI Ha GOPMYBaHHS 3HaHb ITPO BHYTPill-
HE cepefioBNIIe, CKIaJl KpPOBi, 0Y0BY i PpyHKIIiI 1i KOMIOHEHTIB, TOHATTA PO iMyHiTeT. Me-
TOOVYHO JIOLJIBHO JOMy4YaTy Y4YHIiB 0 OpraHisauii Mpolecy HaBYaHHA: CKIAJJAHHA CXEM,
TabMMIb, HaBeleHHs NPUK/IANIB 13 )KUTTA, HAIIPUKIIAZ TIPO pe3y/IbTaTy aHaIi3iB KPOBi, ix
IiarHOCTMYHe 3HadeHHA. SK pe3ynbTaT HaBYaHHA Y4YHi Ha3MBAKOTb CK/IAJ BHYTPIIlIHHOIO
cepenoBuIIA; CKIaf i QYHKIIT KpoBi, miMQu; BUAYM IMYHITETY; OpraHi, 10 6epyTb y4acTb y
3abesnedeHHi IMYHITeTy; XapaKTepU3yIOThb IUIa3My KPOBi; 3CiJaHHA KPOBi 5K 3aXMCHY pe-
aKIiio opraHiamy; rpymu Kposi cucremn ABO, pesyc-¢dakTop, iMyHHI peakuii opraniamy
TOIL|0; TOSICHIOIOTh B3AEMO3B 130K OY0BY Ta QYHKIIiil epUTPOLINTIB, TeMKOLNTIB i TpOMOO-
LVUTIiB, 3Ha4eHHsI /1iMY, TKAHMHHOI PifiVHN, PO/Ib BHYTPIIIHBOTO CEPEOBUILA B XUTTEMTI-
SJIBHOCTI OpPraHisMy TIOAVHINL.
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3aCBOEHHS TPEIMETHNUX 3HaHb 3 Iii€l TeMu GOpPMYEThCS Yepe3 PO3BUTOK 3aranbHOOio-
JIOTiYHMX TTOHATD: KJITHHA (ePUTPOLMTI TOIO), TKAHNMHA (ceplieBa M's130Ba TKaHIHA), OpTraH
(ceprie, KPOBOHOCHI CY[IVIHM), CUCTeMa OpraHiB (KPOBOHOCHA CHCTEMa), TPAHCIIOPT PEYOBYH
B opraHismi (kpoBoobir). HeoOxifHO po3BuBaTy pisSHOMaHITHI 3HaHHS, 3aK/Ia/ieHi 1e y 7-My
KIaci: aHaTOMiYHi 3HaHHS IIPO 6yZIOBY ceplisi, KPOBOOOIr XxpebeTHNX; disionoriuni — mpo kpo-
BOOOIT XpebeTHNX; eBOTIOLIIIIHI — IIPO eBOIIOLIiI0 KPOBOHOCHOI CYICTEMY CCaBIIiB.

ITpomoB>XyeTbCst pO3BUTOK BHY TPILIIHBOIIPEMETHIX 3HAHD IIPO Pery/isLiio ¢isionoriy-
HJIX IIPOLieCiB Ha KOHKPETHOMY IPUK/IAJi: perynaLil poboTu ceplis, KpoBOOOiry.

lirieniuni 3HaHHA CK/IAJAI0Tb OCHOBY BpaxyBaHHs (aKTOPiB, sKi BIVIMBAIOTh Ha 3Mill-
HeHHsI IMyHiTeTy, po60TY cepLieBO-CYAVHHOI CHCTEMI.

ITicns 3acBOEHHS BifNIOBiIHNX 3HAHb y4YHI Ha3MBAIOTh KPOBOHOCHI CyAMHY; hakTOpy,
K1 BIUIMBAIOTh Ha POOOTY CepLieBO-CYAMHHOI CHCTEMI; 0COOMMBOCTI OYIOBM Ta BTACTUBO-
CTi ceprieBOro M’si3a, 6yoBy Ta poOOTY ceplLisi, CepLieBIil IIMKII, aBTOMATII0 poOOTH CepIis,
6yOBY KPOBOHOCHMX CY/VIH, Be/MKe 11 Masie Kojia KpoBOOOiry, pyX KpoBi ITo CyMHaX, apTe-
pia/IbHMIT TUCK KPOBI, TiM(POO0OIT; MOsCHIOITH 6yIO0BY KPOBOHOCHUX CYAVH, CepIis, IIpaBy-
JIa HalaHHA TIePIIoi JOIIOMOTY IIpY KPOBOTeYaX.

HisnvHicHuti KoMnoHeHm memuy HaliyieHnit Ha GOPMYBaHHSA B YYHIB YMiHb 3aCTOCOBY-
BaTM IIPeMETHI 3HAaHHA y )KUTTEBUX CUTYallifX, 30KpeMa YMiHHA HaflaBaTy IepLly Mefnd-
HY JIOIIOMOTY IIiJ] Yac KpOBOTEY.

Po3BuTOK yMiHHA y3arajabHIOBAaTVI 3HAHHA CIPHAE PO3YMIHHIO LITICHOCTI KPOBOHOCHOI
cucTeMy, €FHICTb i 3 iHmmMy BisionoriyHNMy cucTeMaMyl (IMXanbHO, TPAaBHOK), GOpMy-
BaHHIO HAYKOBOTO CBITOITIANY (€BOJIOLIiIHI 3HAHHS ITPO YCK/IQ[JHEHHS KPOBOHOCHOI CHCTEMM).

Po6ota B mapax fornomarae y4HsM IPAIIOBATy 3 MiJPYYHMKOM i iHIIMMU [pKepenamu
indopmarii.

Po6ota yuHiB 3 TabmuisiMu, caiiamMy Ma€e Oy Ty CIIpsIMOBaHA HAa PO3BUTOK KOHKPETHUX
yMiHb po3misHaBaTy (Ha Ma/loHKaX, pororpadisx) KITMHM KPOBi, OpraHyu KpoBooobiry, ene-
MeHTH Oy7I0BU Ceplisi; HOPiBHIOBATY OYIOBY apTepiil, BeH i Kali/isapis, BpomKeHui1 i Haby Tmit
iMyHiTeT; pO3pisHATY BUJU KPOBOTEY.

BukoHaHHA y4YHAMM 3amporpaMoBaHux ynaboparoprHoi poboru «MikpockomiuHa 6y-
I0Ba KpOBI JIIOAMHN», Ta0OPaTOPHOrO HOCTIKeHHs «BUMipIOBaHHSA 4acTOTM CepLieBUX
CKOpOYEeHb» i JOCTITHUIIBKOTO IPaKTUKYMY «CaMOCIIOCTepeKEeHHS 32 4aCTOTO0 CepLieBUX
CKOpPOYEHb YIIPOJOBX 00M, TYDKHSA» PO3BUBAE B YUHIB YMIiHHSA JOTPYMaHHA IPaBUI Po-
60T 3 MIKPOCKOIIOM Ta 1a00paTOPHUM 00/IaTHAHHSM, BUKOHAHHS MaJIIOHKIB 610/10Ti4HMX
00’€KTIB; CIIOCTEpiraTy Ta ONMUCYBAaT! MiKpPOCKOIIYHY OYJOBY KPOBI JIIOAMHIL.

HeoOxigHumu [yis1 >KUTTA € yMiHHS BUMIPIOBaTy apTepialbHUII y/IbC, apTepianbHui
TUCK, YMiHHS Ha[JaBaTy MIepIly JOIOMOTY IIiJ] Yac KpOBOTEY.

BukopucTaHHs Cy4acHMX MY/IBTYMERITHNX 3aC00iB HABYaHHS aKTUBI3YIOTh ITi3HABa/Ib-
HY JIiAJIBHICTD Y4YHIB.

Hinnicnuti xomnoHenm memu CIPsAMOBAHMII Ha POSKPUTTS 3HAYEHHS CTAJIOCTi BHY-
TPIlIHBOTO CepefoBMIIla OPraHi3My MoAVHM (roMeocTas); 3HaHb Ipo (PyHKII Ta 6yHOBY
KPOBOHOCHOI cyucTeMU [yisi 30epeXKeHHs 3M0pOB’sl; BXX/IUBICTD iMyHisawii HaceneHHs; ¢i-
3MYHUX BIIPaB [jIs1 OPTraHi3My B LIZIOMY i KpOBOOOIry 30KpeMa, TpeHYBaHHS CeplLieBO-Cy-
OVHHOI CUCTEMMU.
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Y nporieci HaBYaHHA NOTPIOHO 3aTyYaTH YYHIB /10 OLIiHIOBaHHA eIlileMiO/IOTiYHOro CTa-
Hy 3axsoproBanHA Ha CHIJI B YkpaiHi.

BaxxnuBuM € YCBifIoM/IeHHS Y4HAMM 3HA4€HHA BHECKY BYEHUX Y PO3BUTOK 3HaHb
PO BHYTPILIHE cepefjoBMlIie OpraHisaMy Ta KpoBoHOCHY cucteMy (Y. Tapseit, E. [>xenHep,
I1. Epnix, K. JTaugurerinep, JI. ITactep Ta iH.), B ToMy uncri yKkpaincpkux (I. I. MeuHukos,
M. M. Amocos). Taxnit niaxig crpusie GOpMyBaHHIO IATPIOTUYHMX IIOYYTTIB, HAIIPUKIIAJ,
yepe3 pOSKPUTTS JOCSTHEHb BiTUM3HAHOI 6i0/10Ti4HOI HayKM, 30KpeMa BTi/IeHH 1i 3HaHb Y
PO3BUTOK BiTYM3HIHOI KapAionorii (30KpeMa BiJOMOCTi PO BiTUM3HAHOrO y4eHoro M.M.
AmocoBa Ta iHmux). [lo opranisarii 3acBoeHH: iHpopMaliii Ipo yyeHuX HOTpiOHO 3amyya-
TU Y4YHIB, SIKi TOTYIOTb IIpe3€HTallil, IPeACTaB/IAITD IX.

3MicT 1i€l TeMy TaKOX CIIPSIMOBAHNI Ha BIXOBAHHS B Y4HIB TOTPeOM IJOfIeHHO BUKO-
HyBaty (isnuHi Bpasy, X HeOOXiIHICT J/I TPeHYBaHHS Ta PO3BUTKY CepPLieBO-CYAHHOI
crctemy, TpodinakTvky ii 3aXBOPIOBAHb.

HackpisHi 3MiCTOBI /iHil HOCW/IIOIOTD LIiHHICHMIT KOMIIOHEHT Temu. HackpisHa smicToBa iti-
Hist «310poB’s i 6e3reKa» 30piEHTOBYE Y4HIB Ha YCBiJOM/IEHHS BOXX/IMBOCTI JOTPUMAHH Ipa-
BIWI [Iepe/IMIBAHHS KPOBI /151 3a1100iraHH iHPEKITHMIX 3aXBOPIOBAHb, 11]0 ITePEAIOThCS Yepes
kpoB (CHIJ], rematut C To11[0); 3aX0OfiB 3aro6iraHHs XBOpoOaM cepLieBO-CY/IIHHOI CUCTEMIL:
¢isnuHi HaBaHTa>KeHHsI, YHUKHEHHs eMOLIIIHIX CTPeCiB, paljioHaIbHe XapyyBaHHs, BiiIOYM-
HOK Ha npupopi Tomo). HackpisHa smictoBa siHist «Exonoriuna 6esmexa i crammit po3BUTOK»
CIIPSIMOBYE Y4YHIB Ha pO3yMiHHsI 3a/1e)KHOCTi pOOOTY IMYHHOI CCTEMM Bif €KOIOT{YHOTO CTaHY
HaBKOJIMIIHBOrO cepenoBuila. HackpisHa smicroBa miHiA «IpoMagsaHCbKa BigIIOBila/IbHICTb»
HAI[l/TIOE Y4HIB Ha BOXX/IVBICTb TOIEPAHTHOTO CTaB/IeHHs 1o BUI-iH}ikoBaHNX; yCBifOMIeHHS
0co6uCTOl BifNoBinanpHOCTI 3a 30epeskeHHsI BTACHOTO 30POB s Ta 3I0POB 51 OTOYYIOUMX.

Tema 8. Bupinenns. Tepmoperynania.

3HaHHEBUI KOMNOHEHM yiei memu CIPAMOBaHMUII Ha OBOJIOIHHA YYHAMM TepMiHiB:
BUJIiJIEHHS, HUPKM, He(POH, CEY0yTBOPEHHs, 1IKipa, TepMoperysnis. I1ix yac BuBuYeHH:
pO3MillleHHs OpraHiB BUAII/IEHHS B OpraHisMi, ix Oy[j0BY B Y4HIB GOPMYIOTbCS aHATOMIYHi
3HaHHA, a PYHKILiN OpraHiB BupiiieHH: - pisionoriuHi 3HaHHA.

OcHoBOM 111 GOPMyBaHHA NPEAMETHUX 3HAHD € 3HAHHA 3 IHIINMX IIPUPOJHNYNX IVIC-
LVIUTiH, TIepeBaXKHO 3 XiMil i ¢isuky, HanpuKIaz 3aCTOCYBaHHS TaKUX HOHATD SIK peabcop-
O1is1, pinbrpanis, Temneparypa.

Y pesynbTaTi HaBYaHHA y4Hi Ha3MBAIOTh OPraHM BUJIEHH:A; OpraHy Ta QyHKIIl cedo-
BUJIUIBHOI CHCTEMM; XapaKTepusyIoTh OyoBY Ta QYHKIii HUPOK; IPOLieC YTBOPEHHS cedi;
PeryALio ce4YOBU/IEHHS; PO/Ib HUPOK Y 3[i/ICHEHHI BOZHO-COIBOBOTO OOMiHY; YMHHUKY,
1[0 BIUIMBAIOTh Ha QYHKIi HMPOK; HETaTMBHMII BIUIVB A/IKOTOJIbHMX HANOIB Ha QYHKILII
HUPOK; pO/b LIKipY Y BUAIEHHI IPOAYKTIB XUTTENIANBHOCTI, B Pery/Aalii TeMIepaTypu
Ti/Ia; MOSICHIOIOTH 0io/IOTiuHe 3HaYeHHs BU//IEHHS IPOAYKTIB OOMiHY Pe4OBMH; IPUIVMHI
TEIIOBOTO J1 COHAYHOTO yAapy.

HisnvHicHUti KOMNoHeHm memu CIIPAMOBAaHMI Ha PO3BUTOK B Y4YHIB YMiHHSA IpalfoBa-
TV 3 HAOYHMMM 3ac00aMyl HaBYaHH:: TaOMUISIMM, MaJTIOHKaMy, caigami, pororpadisamu;
po3mi3HaBaTy Ha HUX OPTaHM CEYOBMAIIBHOI CUCTEM, CK/Ia/J0Bi He(POHY, CKIafOBi LIKipy;
BCTAHOBJIIOBAT} B3aEMO3B sI30K MX Oy/10BOI0 i QYHKIIIsIMY IIKipH.
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VY4Hi, Ipalo04y HaJl HABYa/IbHUM IIPOEKTOM «Br3HaYeHHA TUIY IIKipK Ha Pi3HUX [i-
JIAHKAaX 061m44s1» HabyBaIOTh XKUTTEBMX HaBMYOK CK/IAJATY MIPABIJIA JOIJIAAY 3a BIACHOKO
HIKipOX0, BAXK/IMBICTD IX JOTPUMAaHHA.

JleMOHCTpYBaHHS CIaiifiiB 00 IIaKaTiB: «3aXBOPIOBAHH LIKipK Ta iX mpodimakTuka»
¢dbopMye B yUHIB YMiHHS 3aCTOCOBYBATI 3HAHHS [/Is1 IPOQIIAKTUKY 3aXBOPIOBAaHb LIKipH;
3a106iraHHsI TEIJIOBOTO JI COHSYHOTO yAapy; HaJJaHH: IIepIIo] TOIIOMOTH B pasi TEIIOBOTO
¥ COHSYHOTO yApPy; PO3BMBAE KOTHITUBHI YMiHHs (YMiHHS pO3pi3HATH, TOPIBHIOBATH, 3a-
CTOCOBYBAT! 3HAHHS, y3aTa/IbHIOBATH, POOUTI BUCHOBKM, IIPOTHO3YBATH TOLLO).

Linnicnuii komnoneHm memu cupusiec GOPMYBaHHIO B YUHIB CTaB/I€HHs [O 3HAYEHH:
KOHKPETHMX 010/IOTiYHMX 3HaHDb, SIKi € )XUTTEBO HEOOXiTHMMM Ta CHOHYKaTUMYTb HOTPU-
MaHHIO 3[0POBOTO CIIOCOOY XKUTTA.

HapefieHHA y4HAMM NPUKIAMIB i3 )KUTTA CIPAMOBYE PO3BUTOK y HUX IE€PEKOHAHHA
LIOf0 WKiUIMBOTO BIUIMBY HA OpPraHy BUJIiZIEHHA a7IKOTO/II0, HIKOTUHY, CU/IbHOZII0YMX Hap-
KOTUYHMX PEYOBMH.

3ajy4eHHs y4HiB 10 po6OTH B ITapax, rpymax GopMye y HUX IpeMeTH] yMiHHS BUCTIOB-
JIIOBATY CYKEHHsI IIPO BaXX/IMBICTb BUBEJEHH KiHIIeBMX IIPOAYKTIB 0OMiHY pEYOBMH 3 Op-
raHi3MYy JIFO[VHY; OOIPYHTOBYBATU CY[)KEHHSA IIPO 3HAYEHH OTPYMAaHHA IPABWI JOITIALY
3a BJIACHOIO LIKIpOIO 111 30epeXkKeHHs 3[0POB s1; OL[iHIOBATY POJIb IIKIpy y IPUCTOCYBaHHI
OpraHisMmy /10 YMOB HaBKO/IMIIHbOTO CEpeOBUILA.

3MicT Temu nepefdadae pO3BUTOK XUTTEBMX HABMYOK JOTPUMAHHS 0COOMCTOI ririenn,
3[I0POBOTO CIIOCOOY KUTTA (YHVUKHEHHS B)XMBAHHA a/IKOTO/IIO, HIKOTVHY Ta CUJIbHOMIF0YMX
HApPKOTMYHMX PEYOBVH) Yepe3 BYBYEHH:A NPVYNMH BUHUKHEHHA 3aXBOPIOBAaHb OPIraHiB ce-
YOBMAIIBHOI CUCTeMH, IX TPOdiIaKTUKN.

HackpisHi 3micTOBi /1iHil TOCH/TIOIOTD LIHHICHMI KOMIIOHEHT TeMH, 30KpeMa «310pOB’s
i Gesmeka» 30piEHTOBYE YYHIB Ha PO3YMiHHS HETaTMBHOIO BIUIVBY a/IKOTOJIbHMX HAIIOIB
Ha QYHKIII0 HUPOK; YCBiJOM/IEHHS 3HAUeHHs IIKipU y IPUCTOCYBAHHI OpPraHisMy 0 yMOB
HABKO/IMIITHBOTO CEPefOBMINA; JOTPYMAHHSA IPaBII TEXHIKM Oe3IIeKM IIijj Yac BUKOHAHHS
IIPaKTUKO-OPiEHTOBaHMX poOiT 3 Giomoril, Ximii, ¢i3uky, TPyLOBOro HaBYAHHS TOILO; O-
TpUMaHH: 6e3IeYHOl TOBeiHKM B HOOYTi, Ha IULXKI.

Tema 8. 38’130k OpraHi3mMy TIOIVHY i3 30BHILIHIM CepeOBUIIIEM.
Hepsosa cucrema.

3HaHHEB U KOMNOHEHM Yiel memu CIIPIMOBAaHMIA Ha PO3BUTOK B YUHIB IOHATH: HEPBO-
Ba KJIiTVHA, HEPBOBA TKAaHIHA, HEPBOBA CUCTEMA, HEPBOBA PETY/IALliA LieHTpa/lbHa HEPBOBA
crcTeMa, epudepryHa HepBOBa CUCTEMa, AaBTOHOMHA (BereTaTyBHA) HEPBOBA CUCTEMA, CO-
MaTnyHa HepBoBa cyucrema. Ha 6asi 1iux noHaATs nepenbdadeHo GopMyBaHHs CUCTEMY 3HAHD
IIPO HEPBOBY pery/isiLiio ¢isionoriyHnx QyHKILi B OpraHi3Mi TIOMHY, @ TAKOX CBITOITLANY
Y4HIB IIPO OpPraHi3M /IIOAVHIY 5K LIITICHY, CAMOpPeTy/IbOBaHa O6i0NOTiYHY CHCTEMY.

SIk pesynbTaT HaBYAHHS YYHI Ha3MBAIOTb KOMIIOHEHTM LIEHTPAIBHOI 71 MepudepudHol
HepBOBOI cucTeMyt; (PYHKIII CIMHHOTO MO3KY, TOJIOBHOT'O MO3KY Ta JIOTO BifiniB, coMaTnd-
HOI HEPBOBOI CHCTEM, BEreTaTMBHOI HEPBOBOI CHCTeM (CHMITATUYHOI Ta TAPACHMIIATIYHOL);
(daxTopy, SIKi HOPYIIYIOTh pPOOOTY HEPBOBOI CUCTEMY; XapaKTepyU3yIOTh OYIOBY T'OIOBHOTO
MO3KY, CIIMHHOT'O MO3KY; HEPBOBY PETYIIALII0 PyXOBOI AKTMBHOCTI JIFOAVHY; PO/Ib KOPY T'OJIOB-
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HOTO MO3KY B peTy/IALlii JOBUIbHVX PyXiB JIFONVHY; PO/Ib BEr€TaTVBHOI HEPBOBOI CUCTEMU B
Ppo60Ti BHYTPIIIHIX OpraHiB JIFOAVHY; HABOAATH IPUKIA/IV 3aXBOPIOBAHb HEPBOBOI CUCTEMIA.

MisnvHicHuti KoMnoHeHm memy CIPSIMOBAHMII Ha poOOTY YYHIB 3 Ma/lIOHKaMM, MY-
JSDKaMM, MOAE/LSIMM B T1api, abo rpymi, mif yac sKoi BOHM PO3Ii3HAIOTH e/leMeHT! OyHoBU
CIIMHHOTO MO3KY; BifiZii/i rooBHOro Mo3Ky. Taka ¢opma poboTu cripusie GopMyBaHHIO B
Y4YHIB COLIIOKY/IBTYPHUX YMiHb 4€pe3 YMiHHA NPalOBaTi B KOJIEKTUBI, BECTU [iaJor i pos-
BMBa€ KOTHITVBHI yMiHHA aHaJi3yBaTy, CMHTE3YBaTH, IOPiBHIOBATH, Y3ara/IbHIOBAT! 3HAH-
Hs i poOUTY BifJIIOBiHI BUCHOBKI.

JoTpuMaHH:A peXXuMy mparii i BiIIIOYMHKY Y4HAMY OTPIOHO NOENHYBATH 31 3HAHH-
M 10750 TPOGIIAKTHKY HEPBOBMX 3aXBOPIOBaHb. [10Tpi6HO 3a/ryyaTyl YUHIB O CK/IaJaHHs
i 06rOBOpEHHS CBOTO PEXXMMY [JHsI, 10T0 3HAYeHHs [/Is1 OpraHisaljil HaBYaHHS.

LinnicHuii KomnoHexm memu Ma€ pO3KpUBATY 3HaYeHHs HepBOBOI pery/aii ¢isiono-
rivHyux QyHKIii B OpraHismi mopmHu. Ik pesybrat HaBYaHHSA y4HI MAIOTh BUC/IOB/IIOBATI
CYIKEHH: LION0 3HAYeHHA HepPBOBOI CHCTeMM JIA 3abe3edeHHs B3aEMO3B A3KY MK op-
raHamu i1 ¢isionoriyHMMu cucteMamy; y3romKeHHs QYHKIIN opraHismy 3i 3miHamm fo-
BKi/I/If1; YCBiIOM/TIOBaTY 3HAY€HHA BHECKY BUEHMX Y PO3BUTOK 3HaHb IIPO HEPBOBY CHCTEMY
(L. I1. TTaBnos, I. M. CeueHoB), y ToMy uucri it ykpaincbkux (B. O. Ber).

Ileit KOMIIOHEHT TiCHO IOEJHAHWIT 3 BUXOBHOI (QYHKIIIEI TeMy, 1O CIPsIMOBaHA Ha
($OpMyBaHHA Y HUX IIepEKOHAHHS LIOAO JOTPMMAHHSA 3[JOPOBOTO CIOCOOY >KUTTS, JOTO
BIUIVBY Ha PO3BUTOK OpraHi3My IOAVHM Ta GOPMYyBaHHS 0COOMCTOCTI B LIiIOMY.

Hackpisna 3micToBa niHist «35opoB’s i 6e3neka» IOCUITIOE LiHHICHNIT KOMIIOHEHT TeMU i
30pi€eHTOBaHA Ha pO3yMiHH: IPOQITaKTIKY 3aXBOPIOBAHb HEPBOBOI CUCTEM, 30KpeMa J10-
TPMMAaHH:A IIPaBVJI YepryBaHHA PO3YMOBOI Jis/IbHOCTI Ta BillIOYNHKY.

Tema 9. 38’130k OpraHi3My TIOIVHY i3 30BHILIHIM CepeoBUILEM.
CeHcopHi cucremu

3HaHHeB U KOMNOHeHM yi€l memu TIONIATAE Y PO3BUTKOBI B Y4HIB IIOHATH IIPO Opra-
HI YyTTA, 3aK/IaJieHNX y 7 KJIaci Mifi 4ac BUBYEHHs TaKMX OpraHiB y TBapuH. Hanpukinui
BVMBYEHHs TEMM Y3arajJIbHIOIOTbCA 3HAHHA NPO B3aEMOJiI0 pisHUX aHamisaTtopis. IIim gac
y3araJibHeHHs 3BEpPTAETbCSA yBara y4HiB Ha 3B’SI3KVM CEHCOPHMX CUCTEM MiX CO0O0I0, 10 €
OCHOBOIO YABJICHHS IIPO IIPEAMETH Ta ABMILA 00 €KTVBHOTO CBiTY.

PoskputTst QyHKIIN CEHCOPHMX CUCTEM 3[IIICHIOETbCS Ha MDKIIPEIMETHill OCHOBI 3
ypaxyBaHHSIM 3HaHb 3 XiMii, Qi3ukim, 30KkpeMa 3arajibHIX ysB/IeHb Y4IHIB IIPO CBIT/IO, 3BYKM,
3amaxu Touo. Taki 3HaHHA € 6a3oBUMM [y1s1 GOPMYBaHH: 6107IOTTYHMX 3HAHD.

3aCcBOEHHA 3HAaHb 3 TeMU cHpyse GOPMYBAHHIO B YYHIB HAYKOBOTO CBITOITIAZY IIPO
3B’SI30K OpraHi3My JIFOZ{VHM i3 30BHIIIHIM CepeioBUILEM.

SIK pesynbraT HaBYaHHA Y4Hi OIEPYIOTh Te€PMiHAMM CEHCOPHi CHCTeMU, OPTaHU 9y TTH,
peLenTopy; Ha3MBalTb OCHOBHI CEHCOPHI CUCTEMM; IX CKIaJHUKM; XapaKTEPU3YIOTb 0CO-
6mmBocTi 6ymoBu Ta QyHKII 30pOBOi, CTyXOBOi, piIBHOBAry, HIOXY, CMaKy, pyXy, ZOTUKY,
TEeMIIEPATypy, OO0 CEHCOPHMX CYCTEM; IOSCHIOITD ITPOLIeCH CIPUITHATTA: CBiT/Ia, KOJIbO-
Py, IPOCTOPY, 3BYKY, 3aIlaXy, CMaKy, piBHOBaru Tia.

HisnvricHuti KoMnoHeHm memu CIIPAMOBAaHNUI Ha BIOCKOHA/IEHHA B Y4YHIB YMiHHA IIpa-
III0BATY 3 HiAPYYHUKOM, ClaiifiaMy, TabMNIAMY, MY/IbTUMEITHNMY 3ac00aMy HaBYaHHS

175



Po3oin 3

toio. Po6oTa 3 Tabnuisimm abo cnaiigamu Gpopmye B YUHIB yMiHHA posmisHaBaTy (Ha Ma-
JIIOHKAaX, MYJISDKaX, MOJIe/IsIX) elleMeHTH OYIOBM OKa, ByXa; BCTAHOB/IIOBATY B3a€MO3B sI30K
MK 6yzoBOIO i1 PyHKIisIMM OKa, ByXa.

BukoHaHHSA yYHAMM 1a00paTOPHUX JOCTIIKeHb «BusBIeHHA C/IMOl IJIIMM Ha CiTKiB-
Li», «BusHayeHHA aKoMmopalii oka», «BuMiproBaHHA IOpora CIyXoBOl 4yT/IMBOCTI» i JO-
CIIIZHMLBKOTO MPaKTUKYMY «JOCTipKeHHA TeMIepaTypHOI aflaliTallii pelenTopiB MWKipum»
($hopMyOTh y HUX YMiHHS CIIOCTepiraty iy IIIMY Ha CiTKiBIii, aKOMOJallifo OKa, 3MiHI
CIIyXOBOI Yy T/IMBOCTI, TEMIIEpATYPHY aJlaliTallil0 peLeNTOpiB WKipy; aHaIi3yBaTy pisHi cu-
Tyallil, y3araJbHIOBaTy 3HAaHHS, POOUTI BICHOBKIL.

MaiicTep-K1acy Ha ypoKax JaloTh 3MOTY YYHAM 3aCTOCOBYBATY 3HAHHA /1A IOTPUMaH-
HA IpaBWI NpO]iIaKTUKY TOPYLIEHHA 30pY, CIYXYy Ta MONepePKeHHs 3aXBOPIOBaHb Op-
rafis 3opy 1 cnyxy. Ha MaiiTep-Knacax y4Hi BUKOPUCTOBYIOTb 3HAHHA IPO AiaTHOCTUYHI
LeHTPH 30pY, CIYXY, IX 3HaYeHHA /I TPO(MITAKTUKY LIX CEHCOPHMX CHUCTEM.

Linnicnuii komnoneHm memu BifoOpaXkeHUIT B 0COOMBOCTSAX 3MICTY, 1110 PO3KPUBAE
3Ha4YeHHsI CEHCOPHUX CUCTEM Y peaisaliil cebe sk 0COOMUCTOCTI, PO3BUTKOBI CBOIX IIOTEH-
LTHMX MOYX/IMBOCTeI IIOJO CIPUITHATTS HaBKO/IMIIHBOTO CBITY, peaisalii cebe B pisHMX
BUJIaX AiS/IBHOCTI, YMiHHI BUKOPUCTOBYBATY IIPUPOAHI 3a1aTKI, €CTETUYHOMY 30aradyeHHi.
ITix yac 06roBOpeHHs HABYATILHOTO MaTepiaTly YUYHAMM B IPYIIaX BOHM BYaTbCs OLIiHIOBATHI
3HAYEHHsI CEHCOPHMX CUCTeM IS 3abe3IeyeHHs IPOLeCiB XUTTENIS/IBHOCTI OpraHiaMmy Ta
3B’sI3Ky OpraHi3My i3 30BHIILIIHIM CepefJOBUILEM.

11iHHiCHWIT KOMIIOHEHT TeMU TiCHO OEHAHNII 3 BUXOBHOIO (DYHKII€I0 i CIpsIMOBaHMIA
Ha pOpMYBaHHs B YUHIB 30POB’s130epeXKyBaTbHOI KOMIIETEHTHOCTI 4epe3 oTpedy HoTpu-
MaHHA T'iri€HN 30py, CIyXy TOLIO Y MIOBCAKAEHHOMY >KUTTI.

HackpisHi 3MicToOBI JIiHII TOCWIIOIOTH ITPEMETHMII 3MICT TeMM, 30KpeMa «3[0poB’s i
Oesrexa» CIIpsAMOBaHA Ha PO3YMiHHA YYHAMMU JOTPMMAHHSA IIPABWI Iiri€eHN 30py Ta CIIyXYy,
a caMe yCBiTOM/IEHHSI HYMU 3a/IKHOCTI YHKIIIOHYBaHHS 30POBOI CHCTeMM Bif HagMipHOI
po60THM 32 KOMITIOTEPOM, & CTYXOBOI CEHCOPHOI CUCTeMU — BiJj HQIMipHOTO BUKOPMCTAHHS
I/Ie€piB, HABYIIHMUKIB ; TEXHIKM 6e3IeKy IIifi 4ac BUKOHAHHA NPaKTUYHMX 3aHATD 3 XiMmil,
¢isuky, 6iomorii, TeXHOMOTIN i TPYZOBOr0 HABYAHHS TOLLO.

Hackpisna 3mictoBa ninis «Ekonoriuna 6e3meka i ctammii po3BUTOK» CIPsSIMOBaHa Ha
YCBIIOM/IEHHSI YYHSMM 3aJIKHOCTI (YHKIIOHYBAaHHs C/IYXOBOi CEHCOPHOI CUCTEMU Bif
HaJIMipHOTO IITYMOBOT'O 3a0pYHEHH: HABKO/IUITHBOTO CEPeJOBMIIA.

Tema 9. Buma HepBoBa Jis/IbHICTD

ITig yac BuB4YeHHs 6iosoril MoAMHM TOTPIOHO 3BepTaTy yBary Ha Te, 1o Buf JlromyHa
po3yMHa € 6iocoliabHOI iCTOTO0, SIKill, KpiM IPUPORHOro, HeoOXiHe collianbHe cepe-
nosuite. JIropuHi npuTaMaHHa JOCKOHA/IA BUIA HEPBOBA AiA/BHICTB, 110 3abe3redye J10-
CKOHaJIi IIPUCTOCYBAHH: JJO MiH/IMBUX yMOB icHyBaHH:. [IpoTe, moTpi6HO 3BepHYTH yBary
Y4YHIB Ha Te, 1O JII0JYHA € YaCTMHOI HABKOJIMIIHbOTO IIPUPONHOIO CEPENOBUINA, TOMY Il
3aBJIaHHA 30eperTy Iie cepefioBuIle eKOMOTiYHO YMCTIM, 30eperTy Ipupony, ii 6ararcTsa,
SIKi € OCHOBOIO >KUTTS JTIOAVIHIA.

3HAaHHEBUI KOMNOHEHmM 3Micty temu TIONATA€ y PO3BUTKOBI B Y4HIB IOHATH IIPO
pedrexc, pednekTOpHy Ayry, QYHKIIIOHAIbHI MOXK/IMBOCTI TOJIOBHOTO MO3KY, YTBOPEHHS
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i rabMyBaHHsI yMOBHUX pedieKciB, 0cO6MMBOCTI BUILOI HEPBOBOI AiANBHOCTI TIOANHY K
OCHOBM TIOBEiHKM; (YHKIIIOHA/IbHI MOX/IMBOCTI TOJIOBHOTO MO3KY, OCOOIMBOCTI BMILOI
HEPBOBOI [JiA/IbHOCTI JIIOAVHN AK OCHOBY ITOBE/iHKI.

ITpu 1ypOMY OL/IBHO 3BEPHYTH YBary YYHiB Ha COLialbHy 00YMOB/IEHICTb JIIOAMHY, Ha
CBiZTOMICTb 5K (PYHKIIiI0 KOpPM T'OJIOBHOTO MO3KY; SIKICHI BifMiHHOCTi HEPBOBOI [Jis/IbHOCTI
JIIOfIVHY Bifl TBAPVH; TAKOT'O AABUILA K COH.

Y4Hi OBOJIOAiBAIOTD BiIOMOCTAMM IIPO CUTHAJIbHI CHCTeMM, OCOOMMBOCTI i 3HAYEHHSA ApY-
IOl CUTHA/IBHOIL CUCTEMU I JTIIOIVIHY, MUC/IEHHS, MOBJIEHH, OCHOBY CBiZJlOMOCTI, 0COOIMBOC-
Ti Ii3HABaJIBHOTO IIpOLieCy, POpMyBaHHs 0COOMCTOCTI, 6IOPUTMY TIOAVHMA, BUY CHY.

SIk pesynmbprarT HaBYaHHS Y4Hi OIlepyIOTh TepMiHamyu 6e3yMOBHUIT pedrieKc, YMOBHMIL
pedriexc, MucIeHHs, MOBa, T1aM’siTh; Ha3UMBAIOTh HEPBOBI mpoljecy (30ymKeHHs, TaIbMy-
BaHHs); IOKa3HMKY HEPBOBUX IIPOLIECiB (CM/IA, PYXIUBICTD, YPIBHOBOXKEHICTD); BUAM CHY;
HOpVYMHY 610pUTMiB; HABOAUTD NPUK/IA/Y YMOBHUX Ta 0€3yMOBHUX pedIeKCiB TIOAVNHI;
6iOpUTMIB JIOAMHY; XapaKTepU3YIOTh 0COOMMBOCTI BUIIOI HEPBOBOI His/IBHOCTI TIOAVHY;
iHCTMHKTUBHY Ta HaOyTy IOBEiHKY JIIOVIHY; BUY HABYAHHA, BUV IIaM ATi; IIOACHIOIOTDH
3HAYEeHHA [IPYTOl CUTHAIbHOI CUCTeMM; PO/Ib KOPY FOJIOBHOI'O MO3KY B MUC/IEHHI; TPUYMHA
iHAMBiZyaNTbHIX 0COOMMBOCTEN OBEiHKY TIOIVHIL.

HisnvHicHuti KoMnoHeHm 3micmy memu CIIPAMOBAHUI Ha BIOCKOHA/IEHHA YMiHb IIpa-
III0BATY 3 HiAPYYHMKOM, TaOMIISIMY, CXeMaMJ, CTBOPIOBATY IIPe3eHTallii 3 KOMIT J0TepHOI0
HiATPUMKOIO, KOPUCTYBATUCA [HTepHET-pecypcaMil Ta yMiHb 3aCTOCOBYBATH 3400y Ti 3HaH-
HA 'y Pi3HUX HaBYa/IbHUX 1 )KUTTEBUX CUTYaL[ifAX.

ITig yac po6otu 3 TabMMIAMY, CrTaliaMy, BUKOHAHHSA YYHAMM 1a00OPATOPHUX JOCITi-
JUKeHb «BusHaueHHs peakuii 3iHMIb Ha CBITIO», «[lOCTiIKeHHs pisHMX BUJIB maM sATi» i
HBOCTZHNIBKOTO MPaKTUKyMy «BrsHauyeHHA TuUIy BUINOI HEPBOBOI [IiA/IbHOCTI Ta BIACTU-
BOCTEJ TEMIIEPAMEHTY» y4YHi BYaTbCA PO3PISHATU TUIIM BUILOI HEPBOBOI AiA/IBHOCTI Ta
B/IACTMBOCTI TeMIlepaMeHTy; IIOPiBHIOBAaTY YMOBHI i1 6e3yMoBHi pedriexcy; nepuy i gpyry
CUTHA/IbHI CHICTeMU; 3aCTOCOBYBATU 3HAHHA JI/IA BU3HAYEHHS CBOIX OCOOMCTICHMX AKOCTEIL:
TeMIIEpaMeHTY, YBary, CXMJIbHICTb [0 IEBHOTO BUJY JisA/IbHOCTI TOLIO, a TAKOX /I IOTPU-
MaHH IIPaBU/I PO3YMOBOI AisbHOCTI. [IpakTNKO-0OpieHTOBaHI pOOOTY CIPUSIOTH PO3BUT-
KOBI B y4YHiB KOTHITMBHJX YMiHb: XapaKTepU3yBaTH, IOACHIOBATY, IIOPiBHIOBATH TOLIO.

[71s1 yaHiB 8-T0 K/1acy BayK/IMBYMY € 3HAHHSI IIPO BIACHI 0COOMCTICHI SIKOCTI HeOOXiHi
B IIepiof IXHbOTO CTaHOBJIEHH.

HapuanbHuit MaTepia 11i€l TeMyt JOCUTD CKTAIHNUI I CIPUITHATTS, TOMY Oa>KaHO BU-
KOPUCTOBYBATH TaKi 3ac00M HaBYaHHS, SIK CK/IAJJAHHA OIOPHMX CXeM, Tab/InIb, CXeMaTn4-
HYX MaJIIOHKIB BUKOHAHVX Ha fiollli abo Ha KOMIT I0Tepi, sKi Bi3yaTi3yloTb IpoLiec CIpuii-
HATTA iHOopMaLil.

YMiHHA HpaloBaTy B Iapi, MiHIrpymax, KoneKTusi ¢popMye B y4HIB COLIOKY/IBTYpPHIi
KOMIIETEHTHOCTI.

BminnA npanoBaTy 3 iIpyYHUKOM, CK/IalaTy IUIAH TE3, peLleH3yBaTy BiiOBi/lb iHINX,
rOTyBaT HOBiJOM/IEHHS, OOIPYHTOBYBATH CBOIO Bi/JIIOBi/ib PO3BMBA€E KOTHITMBHI BMiHHA i
KJIF0YOBY KOMIIETEHTHICTb «yMiHHS BUUTUCS».

L]inicHuti komMnoxenm 3micmy memu 'y TIOEFHAHHI 3 TPYTIOBOI0 GOPMOI0 poOOTH i BUKOpYC-
TaQHHSAM JIja/IoTy sIK METOJy CIIKYBaHHS Y4HIB MK COOOI0 PO3BMBA€E iX MOXK/IMBOCTI BUC/IOB-
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JTIOBATY CY/PKEHHS IIPO 3HAYeHHsI [1aM SITi [/l iHTe/IeKTya/IbHOTO PO3BUTKY JIIOAMHY, 6i0pUTMIB,
CHY I TIOBHOLIIHHOTO (DYHKIIOHYBaHHSI OpraHi3My. 3MICT TeMJ pO3KPYBA€E TAKOX POJIb CAMO-
BVIXOBaHH:A Y pOpMyBaHHI 0COOMCTOCT]; BIVIMB cOLjabHNX (HaKTOPIB Ha 1i pO3BUTOK.

Y4Hi MalThb YCBiZOM/IIOBAaTM 3HAUEHHA BHECKY BYEHMX y PO3BUTOK 3HAaHb IIPO BUILY
HepBoBy AisnbHICTD (L. I1. ITaBnos, I. M. Ceuenos, O. O. Yxromcpknii Ta iH.). Bifomocri mpo
Y4eHVX Y HaBYa/IbHIl [IpOrpaMi BUBYAIOTHCS OIILIIIIHO, ajie BPaXOBYIOUM iX BaXK/IMBICTb HEOO-
XiJHO momy4ary y4HiB fo 360py indopmarii mpo HuX, ohopMIeHHs il y BUIJIA/] ITpe3eHTallil.

Hackpisna 3micToBa niHiA «300pos’s i 6e3neka» MOCKUIIOE IPEIMETHIIT 3MICT TeMM i
30pi€eHTOBaHA Ha YCBiOMJ/ICHHS YYHAMM 3HA4YeHHA CaMOBMXOBaHHA Y GOpMyBaHHi ocobu-
CTOCTI; 3HAYeHHs CHY /IS IOBHOLIIHHOTO (pyHKI[iOHYBaHHS OpraHi3My; 6€3I1e4HOrO BIINBY
conianpHMX GakTopiB Ha GOPMYBAHHA 0COOUCTOCTI.

Tema 9. EHmokpuHHaA ccTeMa

3HaHHEB U KOMNOHEHM i€l emu TIONIATA€E Y CIPAMYBAHHI yBary y4HiB Ha 3HaHHA IIPO
eHIOKPUHHY perynAaLiio GpyHKIill opraHisMy JIIOAMHM, Il 0COOMMBOCTI 1 3HaUEHHS.

3aBAAKM peastizallii 3MICTy TeMM YIHi pO3BUBAIOTb MOHATTA: K/IiTMHA, TKAaHMHA, OpTaH,
CHCTEMA OpraHiB, TOPMOHMU, PETYNALlid, 3a/I03Y; OIIEPYIOTb HOBMMU TepMiHaMI: €HOKPUH-
Ha CUCTeMa, TOPMOHY, TOMEOCTAa3; Ha3MBaIOTh 3371031 BHYTPIIIHbOI Ta 3MilIaHOI CEKpeLil;
MicIle pO3TalllyBaHHA €HJOKPMHHUX 3aJI03 B OpraHi3sMi JIIOAVHY; XapaKTepU3yIOTb HEPO-
TYMOpA/IbHY pery/siniio ¢isionoriyanx GyHKII opraHiaMmy; BIUIMB TOPMOHIB Ha IpoLiecu
00OMiHY B OpraHi3Mi JIFO[{YIHM; TIOSICHIOIOTh POJIb HEPBOBOI CHCTEMM B Peryisiiii QyHKIIi eH-
INOKPVHHMX 3aJI03; €HIOKPVHHOI CICTEMU B PO3BUTKY CTPECOPHMX PeaKLiil.

HisnvHicHUTE KOMNOHEHM 3MICY meMu CIPAMOBaHUI Ha PO3BUTOK yMiHb IIPALIOBaTH
3 HifPYYHUKOM, HAOYHMUMM TAOMLSIMY, CIajijaMy, TOTYBaT! Ipe3eHTaliliH1il MaTepias 3
KOMIT IOTEPHOIO ITi/ITPMMKOI0; CIIIIKYBATUCA 3i CBOIMM POBECHMKAMM 1 BUNTE/LSIMM, BECTU
IiasIor, BifICTOIOBATY CBOIO JYMKY TOILO.

BUKOHaHHS HaBYaIbHOTO TIPOeKTy «VlomonediuT B OpraHiaMi MHOAMHM, 00 HACTI/-
KN Ta IpodiNakTUKa» KPiM TOTO, IO y4YHi 3aCTOCOBYIOTb 3HAHHS JyIs MPODIIAKTUKN i10-
nomediunTy B OpraHismi Ta iHIINX 3aXBOPIOBAaHb, HOBS3aHNUX i3 MOPYIIEHHAM (QYHKIIiN
eHIOKPVHHUX 3aJ103, BOHM BYAThCs MIPALIOBATH 3 Pi3HMMM JpKepesramul iHdopMaliii, orpa-
I[bOBYBatTy iHpopMaio, opopmisaTu i B npeseHTaliio. Pa3oM 3 TMM BOHUM PO3BMBAIOTH
HaBMYKM NIPAIlOBaTH B IPyIIax.

Hinnicnuti xomnoneHm 3micmy memuy 30pi€HTOBaHUI Ha PO3BUTOK B Y4HiB YMiHb BU-
C/IOB/IIOBATH CY/IKEHH: IIPO 3HAYE€HHs €H/IOKPUMHHOI CUCTEMMU JIJIA MiITPYMaHHsA FOMeOoCTa-
3y it ajjanranii opraHiaMy, IIOBHOL[{HHOTO (YHKIIOHYBaHHs OpraHi3My JTIOAVHMU; HEPBO-
BO-TYMOPAJIbHY Pery/IALio SK OCHOBY IIJIICHOCTI OpraHismMy; poOUTY BICHOBKY, 30KpeMa
PO B3aEMOJII0 PEryIATOPHUX CUCTEM OPraHi3My.

IliHHiCHMIT KOMIIOHEHT TEMM CIIPAMOBAHMII TAKOXX Ha BUXOBAaHHA B YYHIB JOTPMMaHHA
IIPaBIJI 3OPOBOTO CIIOCOOY >KUTTA (ririeHu mpari Ta BifIOYMHKY, TOMipHOTO (i3MYHOTO
HaBAaHTAKEHHs, YePryBaHHs IIpalli Ta BiIMOYNHKY, ETUYHNX HOPM CIIIJIKYBaHHA TOLIO Ta iX
BIUIMBY Ha (pyHKI[iOHYBaHHS €HTOKPUHHOI CUCTEMMA).

YBeneHHsI y IpefMeTHMII 3MICT HaCKpi3HOI 3MicTOBOI /iHil «3710poB’s i 6e3neka» mae
3MOTY YYHSM IIOCWINTY iXHE pO3YMiHHs BIUIMBY TOPMOHIB Ha Ipoliecy OOMiHY pe4oBMH

178



Hasuanns 6ionoeii yuHie 0cHO8HOT WKOU

B OpraHiami mopyHy; npodiakTiuky jofofediluTy B OpraHismi Ta iHIIMX 3aXBOPIOBaHb,
OB sI3aHUX i3 MOPYLIeHHAM QYHKIill eHTOKPVHHYX 3a7103.

Tema 10. PosMHO)KEHHS Ta PO3BUTOK IO HI

3acBOEHHA YYHAMU 3MICTY TeMU «PO3MHOXeHHs Ta iHAMBITYya/IbHUIT PO3BUTOK TIORM-
HIM» J1a€ 3MOTY 3pO3YMIiTV 3HAY€HH:A TaKOI BIACTMBOCTI OPTraHi3My JIFOAVHHA K CAMOBiITBO-
peHH: co6i mopiOHNX, IPOOBKeHH: By JIloayHa po3yMHa Ha HAIlil ITaHeTi.

KoMIieTeHTHICHO Opi€eHTOBaHI MOX/IMBOCTI TeMM 3ajleXKaThb Bif MPOsABYy KOMIIOHEHTIiB
IIpeIMeTHOI KOMIIETeHTHOCTi. 3HAHHEBUL KOMNOHEHM 3Micty memu TIONIATAE y peaidalii
3a3Ha4YeHMX y HaBYa/IbHiil mporpaMi ¢pakTooriYHmx 3HaHb. TeMa CK/IaJiHa CBOEIO JieTiKaTHi-
ctio. ITif vac ii BuBUeHHS HeOOXiJHVM € 3HAIITY AeTIKATHUI HiAXif O PO3KPUTTS KUTTEBO
BaXX/IMBUX IIMTAHb CTOCOBHO CTAaTEBOr0 BUXOBaHHA. I1if yac BMBYeHH:A TeMU [JOLIbHO Bpa-
XOBYBaTH BiKOBi 0cOO/MMBOCTI 1IKinbHOTO nepiony (12-13 pokiB), iHTepec Y4YHiB 1O MUTaHb
CTAaTeBOTO MO3piBaHHA. Y L€l IIKiIbHMI Iepiof iHTepec OfHi€l cTaTi O iHIIOI 3pOCTaE,
TOMY ITOTPiOHO 3a/Iy4aTyl YUHIB IIifi YaC pO3KPUTTS TaKMX ITOHATH SIK APY>K6a, KoxaHH:. JJo-
L/IbHMM BBa)Ka€ThCA HAaBECTU NPUK/IAM BIUIMBY KOXaHHA Ha TBOPYICTD JIIOIVHY, Pe3y/b-
TaTOM SIKOl € CTBOPEHHsI LIE[,eBPiB MY3MKH, )XMBOIINCY, IIO€3il.

Taxoxx HeoOXiHO 3BepTaTy yBary, 1o 6iooriyHa HoTpeda NPOTOBKEHHS PO TIOVIHY Ma€E
6asyBarKCsl Ha IOy TTSIX OfHI€E] CTaTi [0 iHIIOI, BiAIOBINA/IBHOCTI 32 CEKCYaIbHi CTOCYHKM, Ha-
CTTiKM HeOOIyMaHMX CeKCyaIbHIX 3B A3KiB, IX BIUIMB Ha OJAJIbLIIE XUTTS MOJIOZOI JIIOAVHNA.

I1ix 9ac BMBYEHHA Lii€l TEMU Y4HI PO3BMBAIOTh MIOHATTS PO KIIITUHY, TKAHUHU, OPraHM,
CHUICTEMY OPraHiB, TaKi 3arajibHi BIaCTVBOCTi OpraHi3MiB IK pO3MHOKEHHS, PiCT i PO3BUTOK.

IIpy po3KpUTTi NUTaHb PO PO3MHOXKEHHA JIIONVIHY, C/IiJ] 3SBEPHYTH YBary Ha Te, 1O JI0-
IVHa PO3MHOXKYETBCSI CTATEBUM CIIOCOOOM i B I[bOMY OepyTh y4acTb 00M/Bi cTaTi: 4omoBivya
i xinoya. Bax/mMBMM 7151 y4HIB € chOpMyBaTy Y HUX PO3YMIiHHS PelPOAYKTUBHOI 3TaTHO-
CTi CTaTeBUX OPraHiB; BIKOBMX 0COOIMBOCTeT CTATEBOTO HO3PiBaHHS X/TOIMYMKIB 1 [IiBYATOK.
YduTenb, IOACHIOIYY 0COOMMBOCTI OYIOBM CTaTeBMX OPraHiB, B OKPEMVX BUITAJKaX OBY-
HeH CIMPATNCS Ha 3HAHHS YYHIB 3 I[bOTO NMUTAHHS, BPAXOBYBaTH X MOIHPOPMOBAHICTD 3
IUTAHD IIPO CEKCYasIbHi CTOCYHKI.

HactynHum eTaniom Moxke OyTy BMBYEHH: Oy[OBY CTaTeBUX K/IITUH, IIiJf 9ac AKOTO Jj0-
LIi/IPHO CIMPATHCS Ha 3HAHHSA YYHIB PO 0COOIMBIII TOAIT KITHH — Me03 SIK Ba>K/IMBUI
HpoLeC YTBOPEHHS CTaTeBUX K/IITUH 3 TaIlIOiIHMM HaOOPOM XPOMOCOM.

Po3moBy 3 fiByaTKamMy Ipo KiHOYI cTaTeBi KITMHM, 0COOMMBOCTI iX 6ymoBM i QyHK-
Lii BapTO CIpAMYBaT/ HA BUBYEHHS NMUTAHHA NIPO MEHCTPYA/IbHUI LIVIK/I, JOHECEHHA L€l
BaX/MBoI iHpopMaii 1o iXHboi cBigomocTi. Lle Bak/MBe MUTAaHHS He MO>KHA 3a/IMIIIATY HA
caMmocTiiiHe ompaijfoBaHHs. KBaigikoBaHi XUTTEBO HeOOXiHI 3HAHHS 3 IIbOTO MUTAHHSI
ZliBUaTKa Hajf4acTillle OTPMMYIOTb caMe Bif yuuTess 6iomorii.

I1ix yac BUBYEHHA TEMU BOKIVBUM € PO3KPUTTSA IIPUYMH BUHVKHEHH: 1 HACII/IKiB 3aXBO-
PIOBaHHA CTAaTEBMX OpraHiB. [[OLi/IbHO 3yNIMHNUTY YBary Y4HiB Ha IIULAXaX 3apaKeHHs JIIOIM-
HU BI}I-iH(beKuieIo, BEHEPUYHMX 3aXBOPIOBaHHAX, SIKi JOCUTD IOLUVIPEHI B CBIiTi, B3arai, i B
YKpaiHi, 30kpema. [l akTuBi3allil I1isHaBa/IbHOI IiA/IbHOCTI Y4HIB i 3aCTEpeXKEHHA IX Bif| He-
006/IyMaHMX BUII/IKOBUX CEKCYa/IbHIX 3B AA3KiB, C/IiJ] 3a/Ty9UTH YYHiB JO BUKOPYICTAaHHSA HUMUI
TOJATKOBMX IKepel, ¥ IKUX PO3KPUBAIOThCA HACTIIKM BEHEPUYHNX 3aXBOPIOBAHD.
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PoskpuTTa nuTaHHA IpO iHAMBIYa/IbHNIL PO3BUTOK JIOAVHY, & CAM€ — OHTOT€HeS3, I10-
YJHAETDCSA 3 BUCBIT/ICHHSA IIMTAaHHA PO 3aIUIifHeHH:A. PO3BUTOK 3apojika 6a>kaHO BUBYATI,
3YIMHSIOYMCH Ha 0COOMMBOCTSIX KOYKHOTO MiCsAIs, Ha OBEIiHII >KiHKY B Liei repiof,.

JOLIi/IbHO ITif Yac IVTaHYBaHHA 1li€l TeMM 3BEPHYTU YBary y4HiB Ha pO3KPUTTS NIUTAHHA
IIpO T€HETUKY CTaTi, 3yIIMHUTHACh HA 3aKOHOMiIPHOCTSAX CIAJKOBOCTI JIOAVHY 3 METOIO I10-
HepeKeHHs CIIaIKOBUX XBOPOO.

Y KiHIIi BUBYEHHA TeMU PO3I/IANAETCA MUTAHHA PO 0COOIMBOCTI KOYKHOTO BiKOBOTO
nepiofly pO3BUTKY JIIONVHY, NEeTa/IbHY XapaKTEPUCTUKY IiJIiTKOBOTO BiKOBOTO IIepioAy.

SIx pesynbTaT HaBUaHs Y4YHi OIEpPYIOTh TepMiHaMM eMOpiOHA/NIbHIIT PO3BUTOK, FAMETH
(cnepMaToso'l';[, ANLEKTITUHA), 3aIUlifHEeHHs, 3UT0Ta, BaTiTHICTb, IJIALEHTa; Ha3MBAaIOTh
¢dyHKIIi cTaTeBMX 3a/103 JIIOAVHIY; IEPBYHHI Ta BTOPUHHI CTaTeBi O3HAKY TIOIVHY; CTaTeBe
I03piBaHH; IePiOfyl OHTOT€He3y TIOAVIHN; XapaKTepU3YIOTh IIPOLieC 3aIUIiHeHHsT; QYHKIIIT
IIALleHTH; PO3BUTOK 3apoOfiKa i IU10[a; PO3BUTOK OUTUHY IiC/IA HAPOJ KEHHA; BiKOBI Iepi-
OfiM IHAMBI/Iya/IbHOTO PO3BUTKY JIIOAVHM; OCOOMMBOCTI HiJ/IITKOBOTO BiKY; 3aXBOPIOBAaHHS,
110 NEPENAITbCA CTATEBUM ILJLAXOM; ITOSACHIOIOTH POJIb €HOKPUHHOI CUCTEMU B Pery/ALii
raMeToreHesy, OBY/IALl, BariTHOCTI, TOCTeMOPiOHA/IBHOTO PO3BUTKY /TIOAVHY; BIUIUB (ak-
TOPIB cepefioBMILa Ta CIIOCOOY XXUTTS 6ATbKIB HAa PO3BUTOK IUIOZA.

HisnvHicHutl KoMnoHeHm 3micmy memu CIIpsAMOBaHMI Ha PO3BUTOK B YYHIB yMiHb IIOPiB-
HIOBaTy Oy7IOBY 9O/IOBIUOI Ta YKIHOYOI CTaTeBMX K/ITHH; 3aCTOCOBYBATU 3HAHHS JUIA 3a1100i-
FaHH: XBOPOOaM, 1110 IepefaoThCs CTAaTeBYM LIIIXOM, Ta nonepemkeHHs BUI-indikyBanHs.

Hinnicnutl xomnoHeHm 3micmy memu CIIpAMOBAHNI HA PO3YMiHHA YYHAMY 3HaYEHHSA
JOTPMMAHHA Tiri€HIYHMX IIPAaBUII JOIJIAY 38 CTaTeBUMI OpraHaMy ( 4OJIOBiYMMM Ta XiHO-
4)MMU), PO3KPUTTS HEOOXITHOCTI IX JOTPUMAHHA Y IOBCAKAEHHOMY >KITTi 3 METOI0 IIpodi-
JIAKTUKM 3aXBOPIOBAHb CTaTEBMX OPTaHiB.

3acTocyBaHHA B IIpolleci HaBYaHHA CYYacHMX METOMiB, B OCHOBI AKMX [Iia/Iol, Y4HI
BYATHCS BYUCIOB/IIOBATH CY/)KEHHS IIPO HEOOXiTHICTD 36epe>KeHHs PelpOfyKTUBHOTIO 3/10-
POB’sI MOJIOfIi; ITPO 3a/IeKHICTh PO3BUTKY AUTVHY B MaTePUHCBKOMY OpraHisMi Biff 30poB’st
Marepi, 1i TOBeiHKY; 00T PYHTOBYBATH Cy/)KEHHSI IIPO BIUIMB HIKOTYHY, TIOTIOHOBOTO VMY,
QJIKOTOJTI0 Ha PO3BUTOK IIVIOJA; OL[iHIOBATY 3HAYeHHsI JOTPMMAaHHS 0COOMCTOI TirieHn 1oHa-
KaMU Ta [jiBYaTaMu; BUAB/IATY CTAB/ICHHA IOJI0 3I0POBOTO CIIOCOOY XUTTA K HeOOXiTHOI
YMOBM HAapOJI>KEHH 3/0pOBOI INTUHMA.

Hackpisna 3smicmosa ninis «300po6’st i be3nexa» HALIIIOE YIHIB HAa PO3yMiHHSA He0OXifi-
HOCTI 30epeXKeHHs PerpofyKTUBHOIO 30POB’sl MOJIOAIi Ta 3MOPOBOTO CIOCOOY XKUTTS K
HeoOXiTHOI yMOBY HapOJKEeHHs 3LOPOBOI AUTVHNA.

VY3aranbHeHHsA

3HaHHEBUTI KOMNOHEHM 3MiCy y3araJbHEHHsA HaBYaJIbHOTO KyPCy CIIPIMOBAaHUII Ha
Te, 10 y4Hi, y3arajbHIO04Yy 3800yTi 3HaHHs, Ha3MBaOTh QYHKIII, 110 HiATPUMYOTD IIi-
JICHICTb OpraHi3My; CIIOCOOM MiATPYMaHHS FOMEOCTa3y; XapaKTepU3yITh iHTeTrpyBanbHY
¢dyHK1i0 iIMyHHOI, HEPBOBOI Ta eHIOKPUHHOI CHCTeM; TOSICHIOIOTh MeXaHi3MM 3abe3IedeH-
HA LJIiICHOCTi OpraHisMy NIOQVHNA.

HisgnvHicHUti KOMNOHEHM 3Micmy TeMU 30PiEHTOBAaHUI Ha PO3BUTOK YMiHHA ITOPiBHIO-
BaTy PEry/IATOPHI CUCTEMN Ta y3araJbHIOBAT!U 3H00YTi 3HAHHS.
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LinnicHuii KomnoHexm 3micmy memy TONATAE Y CYIKEHHIX Y4HIB PO 0COOMMBOCTI
TOAVIHY, 1i 610/I0TTYHY IPUPOAY Ta COLia/IbHY CYTHICTb.

KomnieTeHTHiICHO Opi€eHTOBaHi 3aBIaHHA A0 po3finy «bionoris, 8 kmac».

BukoHaHHS KOMIIETEHTHICHO OPiEHTOBAaHMX 3aBIaHb BUMAra€ Bifi y4HiB MoOiizariil
3HAHb 1 )KUTTEBOTO JJOCBiNY.

3aedanns 1. [loscHiTh, YoMy Ballle ceplie 0’€TbCs YacTilile, KONy BU BUKOHYeTe (isnuHi
BIIPABH.

3aedanns 2. KoBuHuit MiXyp MiCTUTb )KOBY — PEUOBIUHY, sIKa CIIPUSIE IlepeTPABIEHHIO
KupiB. SIki Bupy DKi MOTPiOHO YHMKATY TIOAVHI, B SIKOI BUIA/IEHNIT YKOBYHMI MiXyp?

A ¢pykry, b cup, B oBoui, I kpymnn.

3asoannsa 3. JKurresa eMHICTh JiereHb moguHM cKaagae 3500 mi. BusHauite 06’eMm
i macy kuchio i Byrnekucnoro rasy (CO,), AKuit MiCTUTbCS B TOMY 06’e€Mi TIOBITps, AKMit
JII0[VIHA BAUXAE 32 1 rofl, AKIO 3AiJiCHI0E 16 BAMXIB 3a XBUINHY.

3aedanns 4. SIky Macy KICHIO IIepEHOCUTD KPOB JIFOAVHM Macor0 60 KT 3a OfMH KOJIOO-
00ir, AKIO Maca KpoBi B opraHiami ckiagae 8% Big Macu Tina, a BMicT reMorno6iny B KpoBi
14 r 1a 100 M1 kpoBi (ryctuna KpoBi — p = 1,05 r/mm)?

Posp’s13aHHsA 3a7adi Ja€ 3MOTy POSKPUTH POJIb TeMOIIOOIHY KPOBi i 3Ha4YeHHS KUCHIO
B ra3000MiHi.

3aedanns 5. Bu yxe 3HaeTe, 1110 6i0/10TiYHa pONIb >KMPIB MOJIATA€ y BUKOHAHHI eHepre-
TUYHOI, Oy/IiBe/IbHOI, TEPMOPETY/IALiIHOI i 3axucHOI (yHKIIi. SIka Maca BOiM yTBOPIOETHCS
B OpraHi3Mi JIIOAVIHM TPV TIOBHOMY OKVICHEHHI MicstuHOI Hopmu (1,2 Kr) >KupiB, 1110 BXXUBa-
10TbCsA (B IepepaxyHKYy Ha TpucTeapyH)? CKiZibKy eHepril BULIINTBCS, AKIIO TPV OKMCHEHH]
1 r xxupy yrBopuTbhbca 38,9 KkJHx?

3aedanns 6. 3a 100y y UUTYHKY JIFOfVHM BUAIIAETbCS 01t 800 MJI IITyHKOBOTO COKY
(ryctuHa — p = 1,066 r/M11). Po3paxyiiTe Macy HaTpiro XJIOpujy, HEOOXiTHOTO I/ yTBOPEH-
H XJIOPUIHOL KUC/IOTH, KM MiCTUTBCSA Y HIUIYHKOBOMY COLIi, MacoBa 4acTKa AKOI B ILTYH-
KoBoMy coui 0,4-0,5%.

Y4HaM 3 XiMil yke Bifomo, 1o ¢isionoriyna ais xnopupHoi kucnoru (HCI) cnpsimoBana
Ha MiITPYMaHHA KIC/IOTO CepefioBIIIA Y IITYHKY 1A 3a0e3Ie4eHHs HOpPMa/IbHOI Ais/IbHO-
cTi TpaBHUX pepMeHTiB (ripoi3 6i/IKiB) i IPOsB OAKTEPULIMIHNX BTACTUBOCTEN (3HMILIEH-
HS IIKiUMBOI st oprauismy ¢iopu). [ToTpibHO BpaxoByBaty, 110 [/Is1 yTBOPEHHS XJIOPU-
HOI KMC/IOTU B OPraHisMi JIFOMHM OTPiOHMIT HAaTpiil xmopup. 3 1 Mo/st HaTpilo XIOpuay
MO>Ke YTBOPUTHCA 1 MO/Ib XJIOPUIHOI KUCTIOTI.

3aedannsa 7. SIk BaM BiOMO Ilepily BaKUMHY IIPOTY HATypajbHOI BIiCIIM BMHAJILIOB
aHrmiicbkuit nikap Enyapp [>keHHep, AKMUIT IOMITUB, 110 JOSAPKMU, AKi IIepeXBOPiIN Ha KO-
POB’s14y BicIy, HecIpuiTHATINBI [0 MoacbKol Bictn. Sk moctynus E. xennep pai i sike
Ije MaJIo 3HaYeHHs /IS PO3BUTKY 6iosorii i Memuimun? Ska puca xapakrepy yikaps 3irpana
pOnb y 1ilt cUTYyawii?

3aedanns 8. Jlyi [Tactep — 3aCHOBHUK Cy4acHOI MeIM49HOI Mikpobiosiorii Ta iMmyHosoril
PO3poOMB MeTOJ 3aII0ODKHMX LIETUIEHb IPOTH PsAy iHMEeKIiIHIX 3aXBOPIOBaHb, 30KpeMa
BaKIVHAII{0 IPOTY cUOipKy, Oelxy CBMHeIt, CKasy. BiH sanpononyBas MeTou cTepuiisa-
nii (macrepusaiii), B OCHOBI AKMX JIOKUTb SHULIEHHS XBOPOOOTBOPHMX 6aKTepiil, 1iNMbOBUX
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rpu6iB Tomo. Ieit MeTon 3aCTOCOBYIOTh IPM KOHCEPBYBAaHHI Xap4oBMX NPOAYKTIB. 3 pe-
3y/JbTaTaMJ BUKOPYCTaHH:A METOJY ITacTepyu3aliii My CTUKAETeCA IOAHA, KYIYI04l MOIOY-
Hi npoxyk™i «Mosoko nactepusoBaHe» Toio. OLiHITh HaYKOBi 3000y TKM BYEHOTO i OsiC-
HITb iX 3HaYeHHs Y CYYaCHMX TEXHOJIOTisAX 30epiraHHs IPOAYKTiB XapyyBaHHA.

3aedanns 9. 3a KO>KHe CKOpPOYEHHSI ceplie BUKMAAE B aopTy 70 MJI KpoBi. 3Har0un cu-
cromiyamit 06’em kposi (COK) i gactory cepuennx ckopoderb (UCC), BU3HaviTh, CKiIbKI
KPOBI ceplie IepeKadyye 3a TOV 4y iHIIMIT IPOMDKOK Yacy (HaIpuKiaf, 3a OGHY XBUINHY)
i AKy po60Ty IIpu IIbOMY BOHO BUKOHYE.

3aedanns 10. CkinbKy /1 KpOBi IlepeKkavae cepiie 6iryHa, SKIIO BiffoMO, 1J0 Iy/IbC ¥ Ma-
padoHus B niepion 6iry fopisHioe 150 ya/xB, a yac B joposi 2 rog 30 xB. ¥ nepiop 6iry niBnit
IIUTYHOYOK 32 OJfHe CKOpO4YeHHs BUKuaae 6ins 100 M1 KpoBi.

3aedanns 11. Ckinbky HOBITPsI HEOOXiTHO TIOAVHI B CIIOKOI YIPOZOBXK TOVIHMA, SKIIO
Bi/foMO, 1110 reMoI7100iHy B KpoBi MicTuTbCs1 750 T, a 1 T reMoro6iny Mo>ke 3B8’s13atut 1,34 My
KucHK. Ha ofyH MoBHMIT OUKII KPOB BUTPAYa€ B cepegHboMy 0,5 XB.

3aedanns 12. IlpunycTumo, 10 BM BpaHIli Ha CHilaHOK 3’11 6yTepOpox 3 KoBbacoko.
Y AKMX BiffiiIax TPaBHOI CHCTeMM i ITiji BIVIMBOM AKUX PEYOBUH BiOyAeTbCsA TpaBIeHHA i
KOMITOHEHTIB?

3aedanns 13. Po6ota 3 rpadikom. OrniekcaH/p BUMIpSB CBill ITy/IbC ITepes T0YaTKOM BH-
KOHaHH:A Qi3NYHMX BIIPaB, siKuii craHoBUB 70 yapis 3a xBwinHy. [Tic/ia BUKOHAHHS BIpaB
BiH BuMiproBaB mysbc yepes 1, 2, 3, 4, 5 xsuuH. ITicis goro no6yaysas rpadik 3a pesyb-
TaTaMU CBOIX BUMIipPIOBaHb.

nicns enpae 1 x8
nicnsa Bnpae 2 xs
nicna snpas 3 xB
nicns Bnpae 4 x8
nicna Bnpas 5 xB

Mann. 3.3.1. Ipagik sMiHM NOKa3HHUKIB MyIbCy.
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A. Posrisnbre rpadik i OsICHITS, SIK 3MiHIOBa/IICS TIOKa3HMKM IY/IbCY ITif 9ac (isnyuHO-

rO HaBaHTa>XeHHH i I/ HbOTO.
B. 3po6iTh BUCHOBOK, 1O 4OTO MOXKe IIpUBECTI HapaMipHe (isuuHe HaBaHTaXXeHHs 6e3

IOJATKOBMX TPEHYBaHb.
B. Yomy yuntens Giskynbrypu nepen GpisaHMMIM BIIPaBaMy IIPOIIOHYE YIHAM BUMipsi-

TI YaCTOTY ITy/IbCY.
3aedanns 14. Po6ota 3 rpadikom. Tpu rpadiku BifoOpakaroTh BUALIEHHS LITYHKOBO-
IO COKY IIpM BXXUBaHHi: A — MsAca, b — xmi6a, B — moroka.

60 T 7 60 R Frr P R 60
55 1 i 55 T 1 T 1 55
50— 50 — | =
45 45

4

35

e Y S

A

iK (mn)

40
o=
GRS 3% ] X
s | 30 0 - 30
= i/ N
@ |2 2 / 25
o \ / N |
2|20 N\ 20 / = 20 ——
7 = [
s 15 +—if > 15 - - -
2 N I ‘
ERRC o oo 10 {—d A 10—
5 - 5 Y 544 -
0 | & ol | ol a
1 599270 .8 004 GB BRI 1 2 3 4 5 & 7T 8 1 2. 453 8, AT g
B B ron

Marr. 3.3.2. Ipagik 3ame>XxHOCTi MK BURIIEHIM IIUTYHKOBUM COKOM i 4acom,
1[0 MIHYB ICIA inu

A. PosrisaHbre rpagiky Ta MOACHITH 3a/IeKHICTD MDK BUAUIEHVM LITTYHKOBUM COKOM

i yacom, 110 MMHYB ITiC/IA 101,

B. YuM 11e TOACHIOETHCS?
B. fIki nmpopyKTit po3IierieHHs IepeBaXkaloTh ITijl Yac BXMBaHHA M sAca i x1iba?

3aeoanns 15. Poboma 3 zpagixom. Ha rpacixy «PuTMm TeMnepaTypu Tisa TIOAMHY IPO-
TATOM PO6OYOro AH: 300paXkeHO MIOKASHMKY PUTMY TEMIIEPATYpPH Ti/Ia TIOAMHN IPOTATOM

pob6oyoro fHs.
t°C 36,75 5 L ;
SRR e o BN
36,65 | ; i
Shie | // Ny~ | I
36,55 _ | |
36,5 /
36,45

36,4 |
10 12 14 16 18 (ron)

Ma. 3.3.3. Ipagik putMy TeMItepaTypH Tila TIOFMHU POTATOM PoOOYOro gH:A
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A. TIpoananisyiite rpadik puTMy TeMIlepaTypH Tifa JTOANHY IPOTATOM poOOYOro JH.

B. Yomy temnepatypa Tina IOAMHY 3MIHIOETbCS YIIPOROBX no6u? Ko BoHa HaiiBu-
ma? Yomy?

B. fIx 3miHa TemnepaTypu Tijla BIVIMBa€ Ha MPOAYKTUBHICTD IIpalli?

3ae0annsa 16. Y TpyIi a/lbIIiHICTIB 3aBXK/AV 3yCTPIYa€TbCA KilbKa YOJIOBIK, SIKi He MO-
JKyTb IIOJ,0/IaTY BUCOTY. Y HMX BMHMKAE, HacaMIlepe]l, 3a[;yXa, TOIOBOKPY>KiHH:, TOJIOBHUIA
6i71b, ceplieBa HEJOCTATHICTD, TOLIHOTA 1 IIYM y ByXaX. [10sCHITh, B 4OMYy IpMYMHA TAKOTO
pisKoro noripieHHs caMOIIOYyTT.

3aeoannsa 17. Cxinbku noBitTps (1) moTpibHO 11 AMXaHHS Kiacy 3 25 y4HiB 3a 40 XB
YPOKY, SKILO JIFOfYIHA B CEPeHbOMY POOUTD 16 BAMXIB 3a XBIU/INHY, BAVIXAI0UN PV KOXKHOMY
3 Hux 500 M1 oBiTps? SIKi HaCHiAKY MPORYKTUBHOCTI Ipalli YYHIB CIIOCTEPIraroThCs, AKIIO
TPUBAJIMIA Yac He IPOBITPIOBATH K/IACHY KiMHATy?

3as0annsa 18. KopucTyrounch MaTlOHKOM, CXapaKTepu-
3yiiTe OYZOBY OpOHXIB i IOSICHITH, YOMY OPOHXIT CK/IafHO /
BITIKYBaTu?

3aeoannsa 19. Ilepen M 5K HIpHYTH TIiJ] BOJY BUKO-
PUCTOBYeTbCAl aKBajaHr. Ha >anb, [OCBif BMKOpPMCTaHH:A
aKBaJIaHI'a II0Ka3aB, 110 3 JI0To OIIOMOTOI0 ITOIPY>KaTUCA T
BOZLy MO>KHa Jmiire Ha rmbuny 1o 40 M. [TosicHiTb, YoMy 1mo-
Jlajibllle OTPY>KaHHA HeOe3IeyHe I XUTTSA aKBa/IaHTiCTa.

3asdanna 20. Busnaute, ckinbku rmokosu (CH,,O,)
Ma€ OKMCIIUTHCA B M 513X JI/IA TOTO, 00 MiHATU IITAHTY
Macor 50 KT Ha BUCOTY 2 M, AKIIO BiJOMO, IO IIif 4aC OKIC-
HEeHHA 1 T ITII0K03u BUAiNAeTbea 17,2 K[ eHepril:

A.57kr b.90r
B.180r I.570r.

3aedanns 21. Ha mamonkax A i b 306paxeHo crioco6y 4nTaHHA KHIDKKY. XTO 3 HiTeit

MIOPYUIYE Tiri€HY 30PY i 10 YOTO 1ie MOKe IIPUBECTU?

A

“ZHNN

Man. 3.3.4. BynoBa 6poHxiB

Mai. 3.3.5. Cnoco6u YMTaHHA KHIDKKI

3aeoannsa 22. OpvH 3 y4HIB OellIKeTye Ha ypoIli XiMii ITij Yac BUKOHAHHSA JOCIIfIB 3 co-
JIIHOIO KMCTOTOM0. UnM HebesIeyHa Taka moBefiHKa yqHs? SIKor Mae Oy Ty peaKIyis yanTers?
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3aeoanna 23. Ha maj. mokasaHo, 110 IOHaK 3aKpUB ByXa Ha-
ByIIHMKaMM i moch cryxae. OTonmapuHronoraMu’® oBefieHo, mo -
- i
—
P

MOCTilIHE BUKOPYCTAHHA HaBYIIHMKIB 3 I'yYHOK MY3MKOI MOXKe I10-
i
ml

ripumtu cyX. IoscHits yomy? Illo Bu nopagnte 11bOMY IOHAKOBi?
3aedanns 24. Kopuctyodnch MaTioH-
KOM, HOSICHITb 4OMY BUIJLAJ, DKi mpo6y-
mKye ameTut? SIKi pelentopu pearymoTb
Ha Hei?
3aedanns 25. Yomy piTam nopobaeTs-

»~

e =4 Ca TOMpaTuCs Ha royjankax? ke 1e mae
Man. Burnap ki 3HAYCHHS? Man. 3.3.6.
. . Buxopucranna
3aedanus 26. YoMy y mofeit MOXWIOTO BiKy YacTO HOPYLIY- .
HAaBYIITHMKIB

€TbCs piBHOBAra Tina?

3aedanns 27. Ilix yac 3madi 3araJIbHOrO aHajIi3y KPOBi, Tikap
3BepTae 0COOMMBY yBary Ha piBeHb IVIFOKO3M B KpoBi. [TosicHiTh, YoMy mikap Hajae Tako-
rO 3Ha4YeHHsI PiBHIO ITIIOKO3M B KPOBi Ta BKa)XXiTh OpraH, IMOpyIIeHH: QYHKIIi SKOro Moxe
CIIPUYMHUTY TaKe 3061/IbIIeHHA.

3aedanns 28. Onst npuiiiIa Ko MWKOMN i3 3acTyhow. MuHyIo eKinbKa fHiB, i o1oBuU-
Ha Il IIKUIBHKX MOAPYT TAKOX 3axBopinu. HassiTh ofiHy i3 HaIMOBipHIINX IPUYNH, YOMY
OJHa YacTMHA ii HOAPYT 3aXBOpifa, a yacTuHa — Hi. | 4 mpasunbHO noctymmia Ons, npu-
JIIIOBIIN JIO IIKOJIN i3 3aCTYHOI0?

3aedanns 29. [Iy1s1 300pOB’sl MIOAVHY Iy)Ke KOPYCHI MCTKOBI 0BOYi. [)kepenom sIKux
pe4OBIH BOHU €7

A 6inkiB

b ByreBopiB

B minepanbHUX pe4yOBUH

I' >xupiB.

CHcoK peKOMeHJ0BAHOI IiTepaTypi 0 BUBYEHHS PO3iny
«KommnereHTHiCHO OopieHTOBaHe BBYeHH: 6iomnorii y 8 kmaci»

1. Bnara JI. Ypok 6iosorii Ha TeMy: «30poBa CEHCOpHa CUCTeMa», 9 Kiac. bionoeis i ximis 6 pioniil
wixoni. Kuis, 2011. Ne 2. C. 30-33.

2. Marsau H., €pecbko O. Pesynbratu gocmimkeHHs skocTi 6ionoriunoi ocBitu. bionoeis i ximist
6 wixoni. Kuis, 2006. Ne 1. C. 11-16.

3. Maram H. Bionoriyni sHaHHA IIpo BIVIMB HAPKOTMYHUX PEYOBMH Ha OpTaHisM mofuHu. bionozist
i ximia 6 wixoni. Kuis, 2006. Ne 4. C. 15-21.

4. Maram H. Biocouianphuit mifxin 1o GopMyBaHH:A 3HaHb PO NTIOAMHY B YYHIB OCHOBHOI IITKOJIN.
Bionozis i ximist 6 cynacniit wixoni. Kuis, 2012. Ne 5. C. 10-17.

5. Matsam H. CucremHwit mifixiyy 1o BUB4YeHHs opraHisMy mopuan. bionozis i ximis 6 cyuacHiti wiko-
ni. Kuis, 2013. Ne 6. C. 17-21.

6. Marsur H. BuuenHs 6io7orii mofnHy 3 BUKOPUCTAHHAM KOMIT I0TEPHUX TexHOoriit. Tema «Bu-
mimeHHsA». bionoezis i ximis 8 wixoni. Kuis, 2007. Ne 3. C. 10-17.

22) Oromapunronoru — ue ¢axibiii, AKi TiKYIOTb OpraHu CIyxy.
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7.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24.

25.

26.

27.

Marsam H. BuBdenHs 6iomoril MIOAMHM 3 BUKOPUCTaHHSIM KOMITIOTEPHUX TeXHOMOTrN. Tema
«IIkipa» (ITpogosxenHs). bionoeis i ximis 6 wixoni. Kuis, 2007. Ne 4. C. 14-17.

Marsam H. Bup4enHs 6iomoril MIoAuHM 3 BUKOPUCTaHHAM KOMITIOTEPHUX TeXHOMOTN. Tema
«[Ixipa» (ITpomorxenHs). bionoeis i ximis 6 wikoni. Kuis, 2007. Ne 5-6. C. 28-35.

Marsmn H. KanenpapHo-TemaryaHuit 1wiaH 3 6iosoril. 8 kmac. Bionoeis i ximist 6 pioHiti wixosi.
Kuis, 2017. Ne 4. C. 34-40.

Marsm H. KoHuenTyanpHi TIX0A1 K0 IPOEKTYBAaHHA 3MIiCTy 610/10Ti4HOI OCBITU B OCHOBHIII
wKorti. Bionoeist i ximist 6 pioniti wixoni. Kuis, 2014. Ne 6. C. 33-37.

Marsm H. JTabopatopHi it mpakTidHi po60oty 3 6iosorii: mpo6memit Ta MULAXM iX pO3B’A3yBaHHIL
Bionozis i ximisg 8 wixoni. Kuis, 2005. Ne 6. C. 8-13.

Marsam H. Mera i saBgaHHs pOpMYBaHH: B y4HIB LTICHUX 3HaHb IO IIORUHY. Bionoeis i ximis
6 wikoni. Kuis, 2009. Ne 4. C. 13-15, Ne 5. C. 16-17.

Marsm H. Ypok Ha Temy: «3aranbHa XapaKTepyUCTHKa CEHCOPHUX cucTeM». bionozis i ximist 8 pio-
with wixoni. 2016. Ne 1. C. 24-26.

Mapxosa H. ITpo npaBua 6e3nexy Ha 1abopaTOpHUX 3aHATTAX i3 b6ionoril. bionozist i ximist 6 pio-
wiit wixoni. Kuis, 2017. Ne 1. C. 16-18.

Mapynenko I. OyHkIioHaNIbHA aCKMeTPist MiBKY/Ib TOIOBHOTO MO3KY. Bionozis i Ximis 6 pioHiti
wikoni. Kuis, 2011. Ne 2. C. 3-8.

Mapynenxo 1. BogoposunHtHi BiTaMiHy B XWUTTI mofguuu. bionozis i ximis 6 piowii wixoni. Kuis,
2011. Ne 6. C. 2-4.

Mapynenko 1., HebemoMcbka €. 371031 BHYTPIllIHbOI ceKpellii Ta ixHi ropMoHN. bionozis i ximis
8 pioniil wixoni. Kuis, 2013. Ne 6. C. 8-13.

Mapynenko 1., HepefoMcpka €. 3271031 BHYTPIllIHbOI CeKpellii Ta ixHi ropMoHN. bionozis i ximist
8 pioniii wixoni. Kuis, 2014. Ne 1. C. 12-15.

Mapynenko 1., HeBegomcpka €. [lo3piBaHHS TO/IOBHOTO MO3KY i IICMXiYHUI PO3BUTOK JIIOAVHIL.
Bionoeis i ximis 6 pioniti wikoni. 2015. Ne 1. C. 2-6.

Mapynenko 1., HeBegomcpka €. [l0o3piBaHH: TO/IOBHOTO MO3KY i IICUXiYHNUIT PO3BUTOK JIIOAVHIL.
Bionoeist i ximist 6 pioniii wikomi. 2015. Ne 2. C. 6-10.

Mapynenxo 1., HeefoMcbka €. OyHkuii 1iMOiYHOI cucTeMy y Ipoljecax HaBYaHHA i ImaM ATi.
Bionoeist i ximist 6 pioniti wikoni. Kuis, 2015. Ne 5. C. 5-8.

Mopo3 M. PanioHanbHe XapuyBaHHs i 300poB’st monuHu. bionoeis i ximist 6 piowiii wixoni. Kuis,
2015. Ne 3. C. 17-20.

Hesenomcobka €. SIK JOCTIAUTY CTOIY AUTVHY Y IIKOJIi Ta BoMa. bionoeis i ximis 6 pionitl wixori.
Kuis, 2014. Ne 2. C. 29-33.

Hesenomcoka €., bonpapenko I0. [locnifpykeHH BIVIMBY Ha OpraHi3M BUIIPOMiHIOBaHHS MOOi/b-
HVIX TeneoHiB. bionoeis i ximis 6 pioniti wikoni. Kuis, 2012. Ne 1. C. 20-22.

Hesenmomcbka €. ®opmyemo moHATTA «/I0fyHa B CUCTeMi OpraHiYHOTO CBiTY». bionoeis i ximis
6 pioHiti wixoni. Kuis, 2011. Ne 3. C. 3-6.

Jmitpikosa JI. Xap4oBi IpOAYKTH SIK [Kepesio BiTaMiHiB i anTusitamiuiB. Bionoeis i ximist 6 pio-
Hiti wikoni. Kuis, 2012. Ne 3. C. 12-16.

EnexrponHi pecypcu
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3.4. KomneTeHTHiCHO OpieHTOBaHe BUBYeHH Oiomorii y 9-my kmaci

Kypc 6ionorii B 9 k1aci € 3aBeplIaibHUM Y BUBYEHHI IIbOTO HABYaIbHOTO IIPEAMETY Ha
eTami 37,00y TTA MKo/IpamMy 6a30BOi 3ara/IbHOI CepeHbOI OCBITI. Y HbOMY PO3ITIAAAI0TbCS
3arajibHi 3aKOHOMIPHOCTi XWTT, I0T0 BUHUKHEHH: i po3BuTok. IIpu 1ipomMy mormmo6mo-
I0TbCSA, PO3IIMPIOIOTHCS i y3araJbHIOITHCA 3HAHHA Y4HIB IIPO POCINHM, OaKTepii, rpubm,
TBapMH, JIOAVHY, 3K00yTi Ipy BuBYeHHi momnepenHix pospimie. Kypc pospaxoBanmit Ha
70 rog — 2 rof Ha TVDK/IEHb, 3 HUX 2 TOJl — Pe3epBHI.

Hapuanbuuit Matepian posginy «bionoris. 9 xmac» iHTerpyeTbcst HABKO/IO IPOBigHYUX 6i-
OJIOTIYHMX ifIell i TEOpEeTMYHUX y3arajJIbHEHb, 10 AKUX HaJIeXKaTh CTPYKTYPHO-PiBHEBA Opra-
Hi3allisA )1BOI IpUpoAY, il icTOpMYHNIT pO3BUTOK i 6io/moriuHa pi3HOMaHITHICTb, €KOTOTiYHi
3aKOHOMIiPHOCTI.

Oco6mMBicTIO TpOrpaMyt € BUOKPEMIEHHSI 3HAYHOI KiTbKOCT] OMIITHUX e/IeMEeHTIB 3Mi-
CTY, AKi HaBeJleHO HIDKYe IpK XapakTepuctuii TeM. Kpim toro, y posgini «bionoris. 9 kmac»
peasisaliis 3MiCTOBMX HAaCKpPi3HVX JIiHiil BifOyBaeTbcs He B ycix Temax. Tak, mmie y Temax
819 mpucyTHi Bci HacKpisHi 3MicTOBI /iHii, OKpeMi 3 HUX ITpefcTaBeHo B TeMax 3 i 5. Ommc
HaCKPi3HMX 3MICTOBUX JIiHiil HaBeJEeHO Y HaB4Ya/bHiil mporpamMi. Haronomyemo, mo smict
posniny «bionoris. 9 kmac» He gy6III0€ MaTepian cTapIuoi KoK, Kypcy «biosnoris i ekomo-
risi», 10-11 xmacu. Tomy npy migroToBI 1O ypOKiB HeOOXifHO 3BepTaTy yBary HacaMIepes
Ha OYiKyBaHi pe3y/lbTaTy HaBYaHH:, a IOTIM — Ha 3MiCT, OITAHyBaHHA AKOTO JNO3BOUTDH
TOCAITH LVIX PE3YNbTaTiB.

3micT posginy «bionoris. 9 xmac» posnopineno Ha «BcTym», «YsaranbHeHHA» i 9 Ha-
BYaJIbHUX TeM, 3 AKX ofHy (TeMy 7 «biopisHoMaHiTTA») BUsHayeHo omiitHomw. [Tocmigos-
HICTb TEM Y MEXXaX OJJHOTO HaBYa/JIbHOTO POKY BUMTE/Ib MOXKE 3MiHIOBATY Ha BIACHUII PO3-
cyn (6e3 opyIIeHH JOTiKM BUK/IaJJAHHS).

BukoHaHHA Ta 3aXMCT IPOEKTIB Nepefi0avyae MpoBeeHH s YYHAMY JOCTITHUIBKOI po60TH
i mpencraBneHHs ii pe3ybTaTiB; MpoeKTH iHIMX THUIB (TBOpYI, iHpopManiitHi ToIO) BuUM-
Te/Ib MOYKe BIIPOBA/PKYBATH JJOAATKOBO 3a OaykaHHAM. KoykeH y4eHb yIpomoBX HaB4aIbHOTO
POKY Ma€ B3SIT! Y4acTb X04a 6 B OTHOMY HaBYa/IbHOMY JOC/IiTHUIIBKOMY IPOEKTi.

Bcryn (opieHTOBHO 2 rop)

Y «Bcrymi» po3riagatoTbes piBHI opraHisariii xknTrs i 6ionorivyni cucremy, iM nprtaman-
Hi. YIIpOZIOB>X IOTIepeiHiX pOKiB BMBYEHH:I 610710Ti1 B yUHiB chOpMyBaIICh IIeBHI 3HAHHS ITPO
6iocucreMy — KITHHY, CUCTeMM) OPTraHiB, OpPraHi3M JIIOAVHM, IPUPOJHI YIPyHOBaHHA. Y 9
K/IaCi I1i 3HaHHA TOIMMOMIOTHCA i CTAHOBTIATD QYHIAMEHT 11 POpMyBaHHA Y iU TKIB yAB-
JIEHHSI TIPO LTiICHICTD >KMBOI IIPUPOJM, CUCTEMHICTD Ta iepapXidHicTb if ToOyHoBN.

Jo «Bcrymy» BKII0YeHO MMTaHHA PO MeTOAY 6i0/IOTiYHNX JOCTiIKEeHb, PO3I/IAAI0TD-
Cs1 OCHOBHI ratysi 6iostorii, Il 3B’13K1 3 IPUPOTHNYMMIY i TyMaHiTapHUMM HayKamu. BuBueH-
HA MeTOAiB 0i0NoTiYHMX JOCTIIKeHb y «BcTymi» He 0OMeXyeTbcsl 3HAHHEBUM aCIeKTOM:
OYiKYBaHVMMM pe3yAbTaTaMM, BUSHAYEHUMM NPOTrPaMoI0, € YMiHHA Y4YHIB IIPAKTUKYBaTH
MeTozy 6i0/IOTiYHNX JOCTi/KeHb y Ii3HAHHI XXIBOI IPUPOAY (ONMCOBMIL, eKCIIEPUMEHTATb-
HUIA, MOZETIFOBAHHSA, MOHITOPVIHI, CTATUCTUYHUI — IIPEICTAaBJIEHHA TaHKX, a TAKOX CTBO-
proBaty Mofieni 6i07I0TiYHMX cucTeM pi3HMX PiBHIB (HAaIIpMKIafl, KOICh CHCTEMV OpraHiB
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JIOAVIHU Y¥ IPUPOJHOTO yrpynoBanHs). Lli ymiHHA € HackpisHUMY y 3MicTi Kypcy 6iomorii
B 9 Kiaci, a ixHe ¢popMyBaHH: BifOyBa€TbCA Y NMpOLeCi BUKOHAHHS TA00OPAaTOPHMX JOCT-
JDKeHb, Tab0paTOPHOI i MPAKTUYHMX POOIT, TPOEKTiB, JOCTITHNIBKIX i TBOPYMX 3aBIaHb.

BuBuenHs 6iocucTeMaM pO3IIOYMHAETHCS 3 KIITUHY i BifOYBa€ThCS YIPOTOBXK OIaHY-
BaHH:A 3MicTy nepmux TeM: «XiMiyHMI CKIaj, KIiTUHN», « CTPYKTypa KIiTuHm», «[Ipunnm-
1y QyHKI[iOHYBaHHS KIITUHW», «30epekeHHs Ta peaiisauis crnagkoBoi indopmanii». I1i
TeMM 3HalOM/IATh IIKO/IAPIB i3 OCHOBHMMM PEYOBMHAMM Y CKJIafli KITHHM y 3B A3KY 3 iX
6i0/10Ti9HOI0 POJIIIO, 13 CTPYKTYPHMMY KOMIIOHEHTaMM KITiTHHY, iX 6yZ0BOI0 i BUKOHYBa-
HyMu ynkuismm. [TocmigoBHICTD BUBYEHHS TeM JornoMarae copMyBaTy B yIHIB ysB/IeH-
HS IPO KITHUHY 5K CTPYKTYPHY, QYHKIIIOHA/IbHY 11 T€HETUYHY OAVHMUIIIO XKUTTS i CIIpusie
KpalllOMy 3aCBOEHHIO HACTYITHNUX TEM.

Tema 1. Ximiunmii ckmajg kairunn (opieHTOBHO 8 rof)

Tema 1 «XimiqHnit ckmaj KITHHM» MICTUTh HaBYaJIbHMI MaTepias npo 6ynoBy i QyHK-
1jii 6i0/1OTiYHO BOXK/IVMBUX HEOPraHIYHMX PEYOBMH (BOAM Ta iHIIMX Pe4OBMH) i OpraHidyHMX
CrIoNyK (BYI/IeBOJB, MiMifiB, 6i1KiB, HyK/IeiHOBUX KuCIOT, AT®).

BpaxoByioun BiKoBi 0COOMMBOCTI Y4HIB, BiICYTHICTb y HMX HeOOXimHOI 6a3m XiMiYHMX
3HAaHb 3BEPTAEMO yBary BUMTENTiB Ha OCOONMMBICTb BUBYEHH: Lboro Mmarepiany. [To-mepiue,
HeoOXi/THO BpaXOByBaTy 3HAHH YUHIB IIPO OpPraHiYHi pe4oBUHN, 3000y Ti TPy BUBYEHHI 6i0-
JIOTil y MoIepefHixX K/lacax, HacaMIleper IIpy BYBYEHHI OpraHisMy mrofyHu. Lle noHATTA mpo
6iky, >xupy, ByrneBoau, pepMeHTH Ta iX [0, po3LielIeHHs IOXKVBHIX PEYOBMH Ta iHII).
TakoX B Harofji CTaHyTb 3HAHHS 3 KypCy XiMil PO CKIafioBi aToMa i Ty XiMiyHMX 3B’513-
kiB. Ilo-apyre, Temoro «XiMiuHMit CK/Ia KITUHW» He IepefbadeHo IeTanbHe BUCBITIEHHS
XiMIYHVX TOHATD (HAIIPUKJ/Iafl, CKIA[JAHHs CTPYKTYPHUX (POPMYII IIPEACTABHIUKIB BYITIEBOJIIB
i cxemy yTBOpEHHS MENITHUAHOTO 3B 513Ky, BUBYEHHs XiMiUHOI IIPMPOY XKMPiB, PO3IMi3HABAH-
H i 3ammc QyHKIIOHATBHYX IPYII aMiHOKKCTIOT TOI0). ToX He BapTO 3ar/nO/IIOBATICh B «Xi-
Mi3M» i IaM’ATaTy, 110 OCHOBHVMM IIOHATTAMM L€l TeMMu, olepyBaru AKMM IOBVHHI Y4Hi,
HaBYa/IbHOIO IIPOTPaMOI0 BU3HAYEHO IO/TiMep, OUIKY, HYK/IeTHOBI KucmoT, pepment. [Tokpa-
IVITY PO3YMiHHSA YYHAMY 0COOMBOCTEN Oy7I0BY MOJIEKY/T OPTaHIYHMX CIIONYK, L0 3yMOB/IIOE
BUKOHYBaHi HUMM (PYHKIIII B XKMBIl IPUPOL, FOIOMOYKE BUKOPUCTAHHs MOZeel (1K 06’eM-
HVIX i BIpTya/IbHUX KY/IECTPVDKHEBIX MOJIeIelt, TaK i BllacHOpyd BUrotosnenux). Hampukap,
cxnapanns ¢pparmentis JJHK un PHK 3 po36ipHux Mozeneit HyKIeoTusis.

[l1s1 TOTO, 1106 Y4HI MOI/IV YCBITOMUTH, y YOMY IO/IATAE 3HAUSHHS BUBYEHHS XiMi4HOTO
CKJIafy KITHHM i CY9acHOI0 HayKOIo, i mIKosipamy, chOopMyBaTyi B HUX LIiHHICHE CTaB/IeH-
HsA JI0O HaBYaJIbHOTO MaTepiaay TeMiu [JOLIbHO IPOJEMOHCTPYBATH IPAKTU4HE 3HAYEHH:A
1x 3HaHb. Hanpukiaz, 06isHaHiCTh MifyIiTKIB 11010 KOMIIOHEHTIB DXi (01/1KiB, ByIIeBOAiB
Ta iH.) PO3MIMPUTH BiJOMOCTSAMMU IIpO iX 3HAYEHH: I IIATPUMAHHSA 3OPOB s, IOIepe-
JDKEHHsI BTOMM, [IOKPAIleHHsI PO3YyMOBOI AisNbHOCTI. BakBo 3BepHYTH yBary fieB siTu-
K/TaCHUKIB Ha Te, 11J0 30BHIIIIHE CepelloBMIIIe € He /INIIIe PKepeioM HeoOXiTHMX OpraHiaMy it
KJIITVHI pe4OBMH, ajle Yepe3 BMICT 3a0pYIHIOIOUMX PEYOBIH MOYKe HETaTVBHO BIUIMBATI Ha
iX KUTTERIANBHICTD 1 CTAHOBUTM 3arpo3y XKUTTIO (Ha IIPUKIIAZi eHAeMiYHIX XBOPOO, IBUIIA
6ioakymyanii). Toxx BapTo g6aty He /uiiie PO BIACHWIT XapYOBUIT PallioH, asie it PO CTaH
TOBKIiIA.
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B «OdixkyBaHUX pe3y/nbTaTaXx HaBYaJbHO-III3HABAJIbHOI [iANbHOCTI» Iepiioi TeMu
OIILJHMMM e/IeMEeHTaMyl BU3HAYEHO ITOSICHEHHs HeoOXiTHOCTI 30BHILIHIX [pKepen eHeprii
JUIs iCHyBaHHs GiO/IOTiYHMX CUCTEM, YCBIOM/IEHHS 3HaUeHHS BHECKY BUEHUX Y PO3BUTOK
6ioximii (I. ®. Mimep, ®. Kpik, . YorcoH, p. PpaHKIiH Ta iH.), y TOMY YKCTi i1 YKpaiH-
cokux (O.B. [Tamnagin, O.B. Jaunnescokuii, 5. O. [TapHac).

OrnanyBaHHS MIKO/IAPaMU TeMOIo «XiMiuyHUI CKIaf KIITMHI» CTBOPIOE HaJIEXKHY OCHO-
BY Il TIOJIA/IBLIIOTO BYBYEHHS HUMM CTPYKTYPHUX YAaCTHUH i BK/IIOYEHDb K/IITUHM, MeTabo-
JIIYHMX MTPOLIECIB.

Tema 2. CrpykTypa KiaitnHu (Opi€eHTOBHO 6 TO[)

3mictom Temn 2 «CTpyKTypa KIiTHHM» Hepe0adyeHO BYBYEHHs KOMIIOHEHTIB KITiTVHN:
KJIITVHHOI MeMOpaHM, LIMTOIUIa3MH, S/jpa Ta OCHOBHUX K/IITMHHMX OpraHel, A0 AKUX Ha-
JIeXXaTb €HJIOIUIA3MATUYHUI PEeTUKYITYM, anapar [onbmki, m1i3ocoMu, BaKyosli, GUTOCKENET.
11i KOMIIOHEHTH KJIITMHY BUBYAIOTHCS B €FHOCTI 3 X QYHKIisIMYU (MITOXOH/PIT i1 TTacTuam
BUBYAIOTHCS Y HACTYIIHIN TeMi).

Y Temi HabyBalOTb PO3BUTKY 3HAHHA PO XiMiYHNMIT CKIaf KTiTuHM. Tak, Ha OCHOBi 3HaHb
Ipo Jimiay i 6UIKY yuHi 3HAMOM/IATHCA 3 6YI0BO0 i PYHKIisIMYU KTITMHHOI MeMOpany, 3 ¢isi-
OJIOTTYHVIMM IIPOLIECaMV — HAJXOIPKEHHAM i BUIJIEHHAM pe4oBuH. Ha ocHOBI MiXIIpegmeT-
HIIX 3B’I3KiB 3 XiMi€to pOpMyIOTbCs 3HAHHS PO LIMTOIUIA3MY 51K KOJIOIIHWIT PO3YNH.

I[TopiBHs/IbHE BUBYEHHS K/IITUH €yKapioTiB i IpoKapioTiB, poc/iuH, TBapuH, rpubis fae
3MOTY ITOKa3aTy CKJIa[HICTh OYOBY i pi3HOMAHITHICTD KJIITMH pi3HMX TUIIB, CIIIIBHI pucu
ix oprawisarii, 3ajexxHictp 6ygoByu Bif GyHKuin. OnTNMisyBaTy 3aCBOEHHS YUYHAMM I[bOTO
Marepiany JOIOMOYKe BUKOPUCTaHHSA JOCIIJHNUI[PKOTO METOAY IIifi Yac BMKOHAHHA 71ab0-
paropHoi po6otu 1 «ByBYeHHS CTPYKTYPHO-(YHKIIIOHA/NIBHOI PiI3HOMAHITHOCTI K/TiTHH».
Heo6xigHo mifBecTy y4HIB 1O pO3yMiHHS, 1[0 03HAKM MOAIOHOCTI MK KTITMHAMM CBijYaTh
IIPO CIiJIbHICTb OXOMKEHHA K/IiTVH, O3HaK! BiIMiHHOCTi — IIPO Pi3Hi LUIAXM IX PO3BUTKY
y 3B’513Ky 3 QyHKIisIMM.

Y temi 2 «CTpyKTypa KIiTMHN» ONLIMHMM BM3HAUY€HO MaTepias Ipo MeTOAM BUBYEHHA
KIJIITUHY 1 yCBiOM/IEHH YYHAMY 3HAa4YEHHA BHECKY BUEHUX Y PO3BUTOK 3HAHb IIPO KIIITUHY
(T. lIBanna, M. Illnennpena, K. Tonpmxki Ta in.)

Tema 3. ITpyauynm pyHKiionyBaHHA KIiTHHY (OPiIEHTOBHO 6 TOX)

Tema 3 «[Tpuniymm GyHKLIIOHYBaHHS K/ITVHM» 3HAIOMUTD YYHIB 3 0COO/IMBOCTSMY Me-
TaboNi3MYy, ajie He repeioadae 000B A3K0OBE 3aHYPEHH: B 0i0XiMiYHY CYTHICTb LIbOTO IIPOLIECY.
IIpo 1e cBigunTb BUOKpEeM/IEHHA 3HAUYHOI YaCTMHM OIIIIITHNUX e/leMeHTIB 3MicTy, a came: Oc-
HOBHI IIJIIXM PO3IIEIVIEHHA OPTaHiYHVX PEYOBMH B JXMBMX OpraHisMax. bioxiMiuHi MexaHi3-
MU JUXaHHA. ba3oBi NpMHIMIIN CMHTETUYHMX NIPOLIECIB Y KJIITMHAX Ta opraHisMax. IIponecu
K/IITUHHOTO AVIXaHH:A, (POTOCHHTE3Y, XeMOCHHTe3y PO3I/IAAIOTbCA B €HOCTI 3 TIMU CTPYK-
Typamu KJITVHY, B sIKMX BOHU Bij0yBatoTbCs. B KiHLli TeMy HeoOXifHO mincymyBaty, 1o 06-
MiH pedYOBMH Ta €HEpri€lo CKIAla€TbCs 3 JBOX MPOTWISKHNX IPOLIECiB, sIKi BinOyBaroThCs
B KJTITVHi OfHOYACHO i BIIOPSI/IKOBAHO, 32 y4acTI0 PepMeHTIB y BCIiX peakiisx.

JI714 OKpaleHHsA COPUIHATTA i PO3yMiHHA YYHAMM CKIAJHUX UTAaHb TEMU B Harofi
CTaHe BYUKOPVCTaHHA METOAY MOJIETIOBAHHSA, SIKMII He JINIIe CTyTye YHAOYHEHHAM a0CTpaK-

189



Po3oin 3

THMX BUYYYBaHUX IIPOILIECIB 1 IIOJIETIIYE IX CIpUiIMaHHs (HAIIPUKIIa, CBIT/IOBOI i TEMHOBOI
¢asu porocuHTeE3y), a IepEKOHYE LIKO/IAPIB, HACKIIBKY BaXK/IVMBUM € Lieil MEeTOf Y BUBYEHHI
KT TMHHYUX IpoLieciB. 3BepTaEMO yBary, 110 3aTHICTb YYHIB pOOUTHU TaKWii BICHOBOK € OfI-
HVIM i3 pe3y/ibTaTiB cGOPMOBAHOCTI B 11iil TeMi CTaB/IeHb.

OuiKkyBaHMM pe3yJIbTaTOM CTaB€Hb, BU3HAYEHMII IPOTPAMOI0,— «yYeHUI|A/y4eHb
3aCTOCOBYE 3HAHHSA IIPO IPOLIECU >KUTTENIANDHOCTI KIITUHU 11 MOTHBaLil 3/[0pPOBOTrO
CriocoOy XXUTTsI». 3BepHEHHs IO 3HaHb YYHIB PO 0OMiH peyoBUH, HaOyTUX y 8 Kaci, 1o-
HIOMO>Ke TTOCVJINTY JJOKA30BiCTb HEOOXiTHOCTI 3Mil{HEHHS 3/{OPOB’sl LIJIIXOM JOTPUMAaHHSI
IIPaBUJI 3JOPOBOTO CIIOCOOY XKUTTA. 3 IIi€I0 METOI0 IPUrafaTyi KOPKCHI 1 MIKifNBi 3BUYKN
I[OfO CIIOXKVMBAHHS He3aMiHHMX i Oa/IaCTHUX PEYOBMH IS MiATPUMAHHS B HOpMi 6inko-
BOT0, )KPOBOTO, BYIJIEBOJHOTO, BOJHO-COIBOBOTO OOMiHIB i MpOdiIak KM 3aXBOPIOBaHb,
OB sI3aHNUX 3 HUMU. VUM CaMyM yTOYHIOIOTHCS ITOHATTS PO (isionoriuni it corianbHi dak-
TOPY 3[0POB s, MiIKPECIIIOETHCS JIOTO IIIHHICTD.

OmnuiltHuMy efeMeHTaMy 3MICTY TeMU 3 BU3Ha4YeHO Take: byjoBa reHiB Ta OCHOBHI KOM-
IIOHEHTU T'eHOMIB IIpO- Ta eyKapioTi. Penaparia nmomkomkens [JHK. Eranu ingnsigyann-
HOT'O PO3BUTKY.

Tema 4. 36epexxeHHs Ta pearizaiis cnagkoBoi iHdopmairii (opienToBHO 11 rox)

Y Temi 4. «36epexxeHHs Ta peasisaliia cnagkoBoi iHpopMaii» 30cepeyKeHo HaBYaTbHII
MaTepiart, 1J0 CTOCYEThCs MpobiemMyt peaisariil reHeTMYHOI iHpopMaliii B Xofi 06MiHy pedo-
BuH. ITi yac BUBYEHHS TeMM IIOIMO/IOIOTHCS 3HAHHS YYHIB PO CTPYKTYPY i GyHKLIT sA7pa,
¢depmenTH sk 6ionoriuni karanizaropy, posriaganTbes Tum PHK, dynkuii pu6ocom.

Ten i reHeTnuHMIT KOf, 6GiocuHTe3 6inKa, ORI KmiTiHM (MiTO3 i Meii03), XpoMocoMy —
OCHOBHI €/IEeMEHTY 3MICTY LIi€l TeMM, y IPOLeCi ONTaHYBAHHA y4YHi OIIEPYIOTb TEPMiHAMM I'€H,
TEHEeTUYHUI KO, AP0, XPOMOCOMM, pI/I60COMI/I, TPaHCKPUIILifA, TPAHCIIALA, MiTO3, MEJ03.

LlinKoM peanbHO, 110 aOCTPAKTHMIT XapaKTep LMX ITOHATh MOXKe YCKIaZHUTH IX 3aCBO-
€HHA yYHAMU. BupimmTy 110 npo6reMy HOIIOMOYKe BUKOPUCTAHHS AMHAMIYHIX MOJIeTel,
JIeMOHCTPYBaHH: QOTO- i BifeoMarepiasis, MifiOpaHuX y NIPOrpaMHMX IeJaroriyHmx 3aco-
6ax 41 Ha TepeBipeHNX 6107IOTiYHMX caliTaX, CTBOPEHHS aHIMAIIIHIX PONIVKIB 3 BUKOPUC-
TAHHSM Bi[JIOBiJHMX KOMIT IOTePHIX IIPOTPaM.

Bapro 3BepHyTH yBary y4HiB, 1110 OCHOBY peaisallii criajkoBoi iHpopmariii CTaHOB/IATH
peaxiiii MaTpMYHOro CHHTe3Y, HeBifjoMi y Hexxusiit ipupopi. 1i peakuii morpebyroTs eHep-
ril, 3a6e31e4yI0Th BIAaCTUBICTD 6iocucTeM — BifTBOpeHHs OAiOHMX 1o cebe.

BaxxmBo chopmyBaTy B y4HIB NpaBWIbHI ySAB/IEHHS IPO MOJIEKY/ISPHI MeXaHi3Mu
CIIAJIKOBOCTI, 11100 J1eB’ITUK/TACHUKY MOIJIM 3pO3YMiTV MeXaHi3My 610TeXHOJIOTiit, sIKi B1-
BYATUMMYTbCA B OHII 3 TeM pospiny «bionoris. 9 kmac».

Y nporieci BUBYEHHA NOATY KITHHY BXIMBO MOKA3aTy YYHAM i0ro Giooriyny cyT-
HICTB: TIpM MiTO3i BifOyBa€eThCsl PIBHOMIpHMIT PO3IOUT MDK HOYipHIMYU K/TITMHAMM XPOMO-
CoM, B sIKMX 30epiraerbcs criaKoBa iHpopMallis; BUIIaAKOBMII XapaKTep PO3HOfiTy TOMOIO-
FiYHMX XPOMOCOM IIpM Melio3i 3abe3ledye «IepeTacyBaHHsI» TeHeTUIHOro Marepiaiy. IIpo
3HA4YEHHA LVX IIPOLECIB Y CIIAJIKOBOCTI 1 MiH/IMBOCTI IIKO/AP] Ii3HAIOTHCA 3 HACTYITHOI TEMIL.

Heo6xigHo poskpuTyt 6i0/10TiuHY CyTh 3aIUIifHEHHS: Bi[JHOB/ICHHS IIOABIIIHOTO HAOOPYy
TeHiB i 30i/IbIIeHHS MOXK/IMBOCTI ITOSIBM Y IIOTOMCTBA 3HAYHOI pisHOMaHITHOCTI 3HaK. Takox
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3aKI|eHTYBaTy yBary y4HiB Ha Ilepexofi Bif onHiel 6iocucreMu [0 iHIIOI — Bif KTITUHY IO
OpraHiaMy, 3HaHH IIPO KNI HAOYBaTVMYTh PO3BUTKY B HACTYITHMX TeMax.

ITo 3aKiHYeHHIO BUBYEHHS TeMM HeOOXiTHO MigBeCcTn Y4HIB JIO BUCHOBKY: MiTO3, M€J103,
3aIUTiJHEHHs — IPOLIeCH, 3aBAKNU SKUM MiATPUMYETHCS CTANICTh XPOMOCOMHMX HabOpiB
y psfii HOKO/iHb, 3a0e31e4y€eThCs epeKOMOIHallis CIIaZIkoOBOTO MaTtepianty.

Tema 5. 3akoHOMipHOCTI ycITafiKyBaHH: 03HaK (opieHToBHO 10 rop)

Tema 5 «3aKOHOMIPHOCTi ycIagKyBaHHA O3HaK» IIPUCBSY€Ha OCHOBHUM T'€HETUYHUM
3aKOHOMIPHOCTAM. ¥ IIPOLieCi BUBYEHHA HaBYa/IbHOTO MaTepiany PO CIIafKOBIiCTh i MiH/IN-
BiCTb OpraHismiB, 3akOHOMipHOCTI, BcTaHoB/IeH] I. Menpenem, popmu MiHIMBOCTI, MyTauii
B Y4YHiB IIOBMHHI c(OPMYBaTICs YMIiHHSA OLIepyBaTy TepMiHAMM ajielib, TeHOTUII, (PeHOTHII,
MyTanis (TOYKOBa, XPOMOCOMHA, TeHOMHA), MyTareH. 3aCBOEHH:A 3MIiCTy TeMU I0NIOMOXKe
YCBIZTOMUTH CIIiBBi/JHOILIEHHS BUITQZIKOBOCTI 71 HEOOXiJHOCTI B IIepejayi Cria/JKOBUX B/IACTI-
BOCTeI!, PI3HMIII0 MDK CITaZIKOBVMY 1 HeCIIaKOBMMM 3MiHaMM, POJib pisHMX GopM MiH/INBO-
CTi B €BOJIIOLIiIITHOMY ITpOLIECi.

Heob6xigHo chopmyBaTy B yYHIB MOHATTS T€HOTUITY 5IK CHCTEMM, sIKa B3AEMOJIE 3 ce-
pemoBuILeM, a pe3y/IbTaToM Iiiei B3aemofii € peHoTHII.

[TepexoHaTy y4HiB y TOMY, 1110 BU3HA4Ya/IbHY pO/b Y GOpMYBaHHI OKpeMuX O3HaK i Ima-
TOJIOTili B JIIOYIHY BUKOHYIOTb XPOMOCOMH, @ (PaKTOPY 30BHIIIHBOTO CEPEOBUILA TiIIbKI
BU3HAYAIOTb OJIVH 3 MO>K/IVIBUX TeHETYHO 0OYMOB/IEH)X LIJIAXiB PO3BUTKY GEHOTUITY J1O-
HIOMO>Ke Ha/IeXKHa KinbKicTb npuknazis (dakris, imocTpariiit To1[0), 3aIIpOIIOHOBAHNX BYM-
TesieM ab0 MifiOpaHuX YYHAMIL.

OsHaitoM/IeHHs 3 mocnmifpkeHHsAMHU [peropa Menpensa normmob/oe 3HaHHA YYHIB PO
TaKy HayKOBY KaTeropiio, K 3aKOH. 3 MM T€PMiHOM LIKOJAPi 3yCTpidanyuch Npy BUBYEHi
IHIIMX HaBYaIbHYUX IIPEAMETIB, TOXX MAIOTb IIPO HbOTO I€BHI yAB/IeHHA. BaxmBo mifiKpec-
JINTY, 1110 3aKOH — 1€ HayKOBe TBEPIPKEHHS, AKe Ma€ JOKasy i IPOiIIOCTPyBaTH Lie 3aKOHa-
mu MeHperns.

BukxonanHs npakTiyHoi po6oTy «CKIajlaHHs CXeM CXPellyBaHH;» MiJBOANTD YIHIB 10
PO3YMiHHA CTaTMCTMYHOTO XapaKTepy FeHeTUYHNX ABUII, a po6oTa Haj IpoeKToM «CKiia-
JlaHHA BJIACHOTO POIOBOAY Ta JAEMOHCTpAIliA YCIaJIKyBaHHA IIEBHMX O3HAK (3a BMOOpOM
y4HsI) / pOIOBiZ POIVHM BUJATHYX /TI0fielt (3a BUOOpOM y4uH:)» 3abesIedye 3aCTOCYBaHH
3HaHb IIPO 3aKOHOMIPHOCTI CIIa/IKyBaHH:A O3HAK JI/IA OLIIHKM CIIa[JKOBUX O3HAK y POAMHI Ta
IUIAHYBaHHS POJVHIL.

I[Tpu posriAzi mUTaHb CIIAAKOBOCTI Ta MiHIMBOCTI BAPTO IaM ATaTH, 110 32 IPOrPaMOI0
y4Hi He MalOTb HAaBUMTNCS PO3B’A3YyBaTy TeHETMYHi 3a/ja4i 3 pO3paxyHKaMy JIMOBipHO-
CTi — 3a IPOTrPaMOI0 BOHYM MAIOTh JIMILE CKIAaTV CXeMI CXPelllyBaHHA [Is IeBHMUX, JOBOJIi
IIPOCTUX BUIIAJIKiB. BUBYEHH: NNTaHb 34EIJIEHOTO YCIIAKyBaHHA Ta B3a€EMOIii TeHIiB B OC-
HOBHIJ IIKOJIi € HeOOOB I3KOBMM, OILIITHMM (depes Te, 1110 BOHYU MAIOTh iCTOPMYHE 3HAYeH-
HS Ta MOXKYTb BUKOPUCTOBYBATHCA /I PO3B’A3aHHA NEBHMX TUIIB TeHETYHMX 3aja4, He
nepep6ayeHNX IPOrpaMoro).

Tema 3aTHa BUK/IMKATV 3HAYHMII iHTEpeC [ieB ATUK/IACHYKIB, aJpKe sIKHAJIIOBHIILIe i/T10-
CTPYE BaXX/IMBICTh 3HAHb ITPO 3aKOHOMiPHOCTI CITaJIKOBOCTI /i MiHNMBOCTI U1 IPAKTUYHOT O
3aCTOCYBaHHs (HAIIPUKIIAZL, Y CIIPaBi OXOPOHM 3[{0POB s, MEAMIVHI, Pi3HUX cdepax KUTTS
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¥ TaJTy351X TOCHOAAPCHKOI AiANMbHOCTI). Y4Hi i3HAI0TbCA PO WKII/IMBUIL BIVIMB My TareHis,
HapKOTWYHMX PEYOBMH, IIa/IiHHA Ha CIIAIKOBICTh, 3aXO/IM 3aXMCTY Bifl HUX, CIIAJIKOBi 3aXBO-
PIOBaHHS JIFOVHM Ta POJIb TeHeTUKY B iX mpodimaktuii. BaximBo mokasaTy jjeB sITUKIac-
HYKaM Ba>K/IMBiCTb FeéHETMYHOIO KOHCY/IBTYBaHHA Ta MOJIEKY/IAPHUX METO/IB 1iaTHOCTUKA
B CyYacHIll IreHeTHLli, PO3MMPUTH i HOIIMOUTY 3HAHHS NP0 BIUIMB Ha IIOTOMCTBO LIKifI-
JIMBYIX 3BMYOK OaTbKiB (TIOTIOHOKYPiHH:A, BKVIBAHHSA a/IKOTOJII0, HAPKOTMYHUX PEYOBVIH).
BucnoB/oBaHHA OLIHHMX CY/KeHb LIOA0 LUX IpobsieM CBifdnuTIMe PO cHOPMOBAHICTh
CTaBJIEHb YYHiB, 10 € O4iKYBaHMM P€3y/IbTaTOM OIIAHYBAHHA 3MICTOM LIi€l TEMI.

Tema 6. EBomrontist opraniyHoOro cBiry (OpieHTOBHO 7 rop)

Temy 6 «EBosmonis opraHiqyHOro CBiTY» BUpi3Hs€ 00’€MHIIT 3HAHHEBUIT KOMIIOHEHT,
AKNI BK/IFOYA€ HaBYa/IbHMIA MaTepiasl PO po3MaiTTA NOITIALIB Ha BUHUKHEHHA XXUTTS, I10-
HNy/ALIAHY CTPYKTYpPi BUAY i /I0r0 3HaAUY€HHA B €BOJIOLIIHOMY IIPOLIECi, TOKa3y, PYILiliHi
CIIN i pe3y/IbTaTyl eBOJIIOLIT, (pOPMyBaHHS IPUCTOCYBAHD [I0 YMOB CEPEOBMIIA i yTBOPEH-
HA HOBMX BUJIIB, IIOXOMKEeHHA Moguun. 1714 Toro, 106 Y4Hi yCIIIIHO OIIaHYBa/IN Li 3HAHHA,
HeoOXiJTHO BUKOPUCTOBYBATH iX HaBYaJIbHUII JOCBiA, cGOpPMOBaHMIT IpY BUBYEHHI ITOIIe-
penHix TeM i po3pinis 6iomorii B Kypci ocHOBHOI miKonu. Lleit oCBij BK/II0OYa€ 3HAHHS IIPO
CIIaJIKOBICTb 1 MiH/IMBICTb, BUAM POC/IVH i TBApUH, CIOCTEPEXKEHH HEPIBHOMIPHOTO pO3ce-
JIEHHsI 0COOMH BUALY B Me)XXax apeasy, IpUCTOCYBaIbHMX O3HAK i MiH/MBOCTI OpraHi3miB Ta
inmii. Posraparoun pisHi NpMK/Iany, 3alpoNOHOBaHI BUMTEIEM YU HaBelEHi y MifipyYHu-
KaX, y4Hi IIepeKOHYIOTbCs Y 3Ha4eHHi Pi3HMX GOPM MiHIMBOCTI IS €BOMIOLL.

BaxnmBuM TeOpeTUYHMM y3araabHEHHAM, IO BUBYAETbCA B TeMi, € Teopis Y. [lapsiHa.
BaxnmBo He nuine 03HAVIOMUTH Y4HIB 3 ii OCHOBHMMMU IIOJIOKEHHSAMM, A ITOKa3aTy IPO-
THOCTUYHY (yHKILi0 Teopi sk (opMM HayKOBOro 3HaHH:A. [[boMy jorIoMOXKe pO3IOBifb
IIPO Te, SIK He MalOuy JOCTATHIX foka3iB Yapnp3 [lapBin nepen6aunB ocobnmBe 3Ha4eHHS
6i0710TiYHOTO BMUAY B €BOMIOLINTHOMY IIpoleci. JIniie yepes Kinbka AeCATUIITh 3 PO3BUT-
KoM 6iojorii 11i nepenbadeHHs cripaBanncs. Mo>kHa BAAaTVCSA B0 aHAIOTii 3 popMyToBaH-
HSIM IIePiOANYIHOTO 3aKOHY, aBTOP s1Koro []. MeH/ieneeB nepen6adns BIacTUBOCTI XiMIYHMX
€/IeMEeHTIB, 5IKi OY/I0 BifIKpUTO Yepes HeCATUIITTS, i IpurajaTv BUBYEHI y IONepeHiil TeMi
3akoHu [. Menpens, y JOKa30BOCTi AKMX Y4YHI Ma/lIy MOX/INBICTDb nepekoHaTucA. e gormo-
MOXXe IM YCBiOMMUTH OCOOIMBOCTI 3aKOHY i Teopil IK HAYKOBYUX KaTeropiii, 110 JO3BOJA-
I0Tb II0CHIOBATY MIMPOKE KOJIO SBUIII.

CriBcraB/ieHH 1i TOJIOXKeHDb 3 OCHOBHYIMM ITI0JIOXKEHHS CY4acHOI Teopii eBorroLii mpo-
INEMOHCTPY€E YYHAM PO3BUTOK HayKOBOI [yMK!, BHECOK YYEHMX Y Ii3HAHH €BOJIOLIHIX
3MiH. Tak, 3aBAAKM PO3BUTKY FeHeTMKI, BU€Hi 3HAMIIIM BifTIOBifli Ha 3allMTaHHS, AKUX He
6yro y npanix [lapBiHa, 30KpeMa sIK BUHUKAIOTh i TepefaloThCsl CIIaiKOBi 3MiHY, Y MOXe
30BHIIIIHE CepeNOBUILE CTATV MPMYMHOK CIIAJIKOBUX 3MiH B OpraHisMi.

[TigBuinyTy iHTEpeEC IO BUBYEHHS 1Ii€] TeMU JOIIOMO>Ke 0OrOBOPEHHS 3 [1eB ITUK/IACHN-
KaMJ IIPUYVH [IPOLBiTaHHA OfHMX BUMIB i BUMIpPaHHA iHIINX, IIPOTHO3YBAHHA i MOJIENIO-
BaHHA MOX/IVBUX €BO/IOLIHNMX MOAil Ha HAIUIN IVIAHETi y BUIIAJIKY 3MiHM PiSHMX €KOJIO-
rivHuX PaKTOpiB.

3 oIy Ha MY/IBTMETHIYHICTD Ta MOMIKOH(eCIHICTh YKPaiHCbKOTO CYCIIiIbCTBA, BaXK-
JIMBO BUABJIATY IIOBAry i TOJIEPAHTHICTD 10 PiSHMX IOIVIAMIB Ha IOXO[KEHHA i pO3BUTOK
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JKUTTS Ha 3eMJIi, HafIaBILIY IiUTITKaM, sIKi MOXXYTb OyTM IIPeCTaBHMKIB Pi3HUX CIIJIBHOT,
MO>K/IMBICTb CAMOCTITHO BU3HAYUTVICh Y BJIACHIN MMO3KIIII 3 IbOTO IIMTAHHA.

Tema 7. biopisHoMaHiTT: (po3ensoaemocs onuyilino, OPiEHTOBHO 4 TOX)
Tema 7 «biopisHOMaHITTA» BM3HaUeHa Y IPOrpaMi OMIIifTHOI, TOXK BUMTEI0 HAJAEThCS

cBoboyia y pearnisariii ii 3micry.

Tema 8. HamopranismoBi 6iomoriuHi cucremu (Opi€HTOBHO 7 T0]1)

Tema 8. «HapmopraniamoBi 6io/oriuni cucreMn» 3HalOMMUTD Y4HIB 3 OpraHisaljieo Ta
(bYHKIIIOHYBaHHSM IOMY/IALl, eKocucTeM i 6iocdepy, eKomoriaHNMM pobIeMaMut.

Y mporeci BUBYEHHA TeMU BapTO aKLIEHTYBATy Bary y4YHiB, [0 y CIIpaBi OXOPOHM IIPK-
ponu i 30epe>keHHs XXUTTS Ha 3eM/Ii HeOOXi/JHO CIIMpATUCs Ha eKOJIOTiYHi 3aKOHOMIpHOC-
Ti. 3 HUMM JIeB’ ITMK/IACHMKIB 3HaIOMUTDb HaBYa/IbHUIT MaTepias IIpo eKOJIoriyHi ¢pakTopu,
CTPYKTYPY €KOCUCTeM i 3B’sI3KM, 110 3a06e3I1eYyI0Th IX CTabiIbHICTh, KOIOOOIr pedyoByH i 1mo-
TiK eHeprii B ekocucTeMax i 6iocdepi.

[TonstTs «6iocdepa» 06’emHye B cobi iHPOpMaIio IIpo cucTeMM BCIX HONepeHixX piB-
HiB opraHisauii xurtTs. BogHouac 6iocdepa € KMBOIO CUCTEMOIO BUIIOTO HOPSIJKY, OTKe,
Mae HeBHi crenudivHi 0coOOMMBOCTI, 110 He CHiBHAJAOTh i3 cyMoro i ckimagoBux. Li oco-
6/1MBOCTI 1TIOCTPYIOTH 3B’13KM MDK KOMITOHeHTamu 6iocdepn, 110 3a6e31eqyoTbcsi KOmo-
00iroM peyoBUH i TOTOKOM eHepril, camoperysLis 6iocdepu Ta ekonoriyni HacaiaKy 1i mo-
PYyLIeHHs, cTaH 6iocdep i 3[OPOB’s TIOAVHMA.

Ha oco6nmBy yBary 3ac/yroByIoTh COLia/IbHO-eKOIOTiYHi TOHATTS, 110 OPiEHTOBaHi Ha
¢dbopMyBaHH L[iHHICHUX CTaB/IeHb YYHIB IO HABKOJIMIIHBOTO CEPETOBMILA, BUPIIIEHHS I710-
6abHYX TPO6/IeM JTIOCTBA, eKOTOTTYHUX IPOOJIEM CBOTO PETiOHY, @ TAKOXK BUSHAYUTI CBOE
CTaBJIEHHA [I0 IPUPOTIM.

Ha 6a3i 3HaHb, OTpMMaHMX y Hpoleci BUBYEHHs IHIIMX HIPUPOSHNYMX IPeIMeTiB,
i B/TaCHUX )XUTTEBUX CIIOCTEPeXKEHb YUHIB Ii/IBOAATD O BUCHOBKY, 110 aHTPOIIYHI paKkTo-
P, Ha BiMiHY Biff a6i0TMYHMX Ta GIOTMYHMX, € HACTIAKOM CBiZIOMOTrO i HECBilOMOTO BTpPY-
YaHHA JIOJVHA B IpUpoay. Po3yMiHHA MiTliTKaMy 3arposy, AKY CTAHOBJIATD TaKi BIVIMBU
Iu1st 6iocucTeM BCiX PiBHIB, CIIOHYKATMMe X OpaTi y4acThb Y IPMPOZOOXOPOHHIN is/IbHOCTI
Ta JOTPUMYBATHCS €KOJIOTTYHOI KY/IBTYPH B TOBCSAKAEHHOMY XUTTL. [Ipu 1ibomy HeoOxifHO
HParHyTH, 1006 14 Ais/IbHICTD 6y/1a JOOPOBIIPHOI0, @ MOTMBOM 11 3[i/ICHEHH — BHYTPILIIHE
IparHeHHsI MOJIOfi Oy YMUTICS O BUPIIIEHHS eKOJIOTiYHNX IIPOOTIeM.

I[TeBHnit BB Ha POPMYBaHHsI LIiHHICHUX CTaB/IeHb 3[aTHNI 3[1ICHUTI JOCTTHALIb-
KU1 IPOEKT «BuAB/IEHHA PiBHA aHTPOIOT€HHOIO Ta TEXHOTEHHOT'O BIUIVIBY B €KOCHCTEMAX
CBOEI MiCLIeBOCTi», BUKOHAHHS AKOTO Iepefi0adeHo HaBYaIbHOIO IIPOrPaMo.

SIk BiOMO, OKa30BiCTh HABYA/IBHOTO MaTepiasy, EeMOHCTPYBAHHS 10I0 0COOMCTOI 3Ha-
YyLIOCTI 1A Mifi/liTKa — yMOBa e(eKTUBHOro (OPMYBaHHS LIIHHICHUX CTaBJIeHD i AKiCHOTO
OIIaHYBaHH 3MicTy 0cBiTI. TOXX BOXK/IMBO CYIIPOBOIPKYBATH HaBYAHH: 610710Til pisSHOMaHIT-
HMMM IIPUK/IaiaMi. 30KpeMa, I TOro, 06 MepeKOHATH Y4HIB, HACKI/IbKM BPas3lIMBUMMU €
exocycTeMu Ta 6iocdepa B 1IIOMY, y TpoIleci BUBYEHHS TeMM HEOOXiTHO BUMKOPMCTOBYBa-
T 3HAYHY KiJIbKiCTb NpPUK/IAJiB HACHIIKIB AiAbHOCTI MOAVHN I JOBKULIA. Ile MOXyTb
OyTV IPUKIAAM 3 BIACHOTO XKUTTEBOTO JOCBiNy yuHiB, noBigomneHus 3MI npo rinobanbHi
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¥ JIOKa/IbHi eKOJIOTiYHi JIMXa, IPYPOXOOXOPOHHI 3aXoay B YKpaiHi i cBiTi, HayKoBi po3po6-
KU B ranysi 36epexxeHHs1 JoBKiUL. Takuit migxig cipusatiiMe popMyBaHHIO BiAIIOBijanbHOTO
CTaBJIEHHS /10 IOBKU/ULA, OYYTTS TOPAOCTI 71 /TOO0BI IO IPUPOIM PifHOrO Kpalo i IJIaHeTH,
PO3YMiHHS 3B’SI3KY MDK IIepCrieKTMBaMy 30epeskeHHs 1i YHIKa/IbHOCTI Ta Kpacu i XapakTepy
AiSTIBHOCTI OKpeMOI JIFOMVIHY, TpoMa, Kpainn. ToOTO JOCATHEHHIO BaXX/IMBOTO Pe3y/IbTaTy
6ionmorivHoi 0cBiTV — (HOPMYBAHHIO IPOMAJITHCHKOI ITO3MIIii B ramysi 30epexkeHHs TOBKi/IA.

Tema 9. Bionoris sk ocHoBa 6ioTexHonOril Ta MemMIHY (OPIEHTOBHO 6 TOT)

Y 3axrouHil TeMi 9 pospiny «bionoris sk ocHOBa 6i0TeXHOIOTIT Ta MEAMIIVIHN» KUTTE-
BUII i HABYA/IbHUIT IOCBi/] Y4YHiB, cGOPMOBaHMIT IPY BUBYEHHI IOIEPEHIX TeM i po3iiB,
CIyTy€e OCHOBOIO J/Is1 BUBYEHHsI CYYaCHMX i IePCIeKTUBHIUX HAIIpsMIB 6ionorii, pos3rany
aKTya/IbHUX IPYKJIAJHUX IPO6/IeM, JOTUYHMX O 6i07Ori4HIX HayK.

OCHOBHI ITOHATTH TeMU — 6I0TEXHOJIOTIA, CeNeK1isd, TeHeTUIHA iH>KeHepisd, FeHeTMYHO-
MopydikoBaHi OpraHisMuL.

Oco6nmBicTIO TeMI 9 € BiICYTHICTb 000B’I3KOBMX €/IEMEHTIB [is/IbHICHOTO KOMIIOHEH-
TY, 32 BUHATKOM OIIL[ITHOTO YMiHH ITOPiBHIOBATH K/IACMYHi METOIM CENeKLil i3 Cy4acHu-
M1 6ioTexHOMOTiYHMMY Tiixofamu. BogHovac yBary npupiieHo pOpMyBaHHIO L[iHHICHO-
IO KOMIIOHEHTA 3MICTy, 3a3Ha4€HOI0 y CTaB/IEHHAX: 3aCTOCOBYBaHH:A 3HaHb [JIA OLHKM
MOXX/IVBUX TTO3UTMBHMX 1 HETaTMBHMX HACTIIKIB 3aCTOCYBAHHS Cy4acHUX GiOTEXHOJOTINL;
BUIC/IOBJIIOBaHHSA CYIKEHb LIOJ0 MOXIVBOCTI BUKOPMCTAHHA T'€HETUYHO MOAVI(iKOBaHUX
OpraHi3MiB, MOpa/IbHUX i COLIia/IbHMX aCIIeKTiB 610/IOTiYHMX HOCII/KEHb.

VY3aranbHeHHsA
B «Y3arajbHeHHi» 3HaHHA PO OCHOBHI BIACTMBOCTI XMBUX CUCTEM, OTPMMaHi yIIpo-
IOBX BUBYEHHS KYPCY, IHTETPYIOTbCA HABKOJIO IIPOBITHMX ifieit, IO PO3KPUBAaIOTh 3aKOHO-
MipHOCTI iCHYBaHHA >XMBOI Ipypoan. [Jo HUX HaneXaTb CMCTEMHII XapakTep ii opraHisaii
Ta iepapXiyHMiT PUHINII il TOOY0BY; LTICHICTD KMBOI IPUPOAM Ta OKPeMMX 6i0TOriqHMX
CHCTeM Pi3HMX piBHIB OpraHisallii; pi3HOMaHIiTHICTb XXUTTS Ha 3eMIi.

IIpukmagy KOMIIETEHTHICHO OPiEHTOBAaHMX 3aBJIaHb IO PO3JiTy
« KomnerenTHicHO opieHnTOBaHe BUBYEHHS Oiomorii B 9 Kmaci»

3aBganni 1. busbko 30% cMepTeit MOPChKMX Yepelax CIPUYMHEHO IPOKOBTYBaHHAM
IJIACTMACOBMX IIpeaMeTiB. YoMy BXXMBaHHS NOAIOHOI «DKi» IPUSBOAUTD IO 3aruberni TBa-
puH? 3aIIpOIIOHYIITE CIIOCi6 60POTHOM 3 IIVIM BUIOM 3a0pYHEHHS BOLOIIM.

3aBpanHsa 2. EkoHoMis eHeprii Ta pecypciB He po3B’si3ye BCiX Ipo6/1eM pO3BUTKY JIOf -
crBa. Kutts Ha 3emti Oye HeMOXX/TMBUM, SIKII[O He 3MEHIITYBATy KiIbKOCTI 3a0pyHIOBaYiB.
BucnoBith cBOI JYMKM 1JO{0 3MEHIIEHHs PiBHS 3a0pyIHEHHs CepefOBUINA IPOMUCTIOBM-
M1 Bigxopmamu. YoMy umcriie BUpOoOHUIITBO OTpebye Oibinx 3arpar eneprii? YoMy st
PO3B’sI3yBaHHA L€l Mpo6eMy HeTOCTATHHO BIIPOBA/PKEHHS Ma/IOBIIXOHIX T€XHOJIOT1i1?
SIk Bu po3Bp’si3yBanu 6 mpo6emMy 60poThOM 3i CMITTSAM y BEIMKOMY MiCTi?
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