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ITOACHIOBAJIBHA 3AITMCKA

MonenbHa HaBuanmpHa mporpama «lIpupomuudi Haykn» y 5—6 kiacax peani3oBye
HACTYIHICTh MK IOYaTKOBOIO 1 0Aa30BOI0 OCBITOIO y BHUIJISAI OJHOTO HABYAIBHOTO
npeaMeTa — IHTErPOBAaHOTO KypCy — 1 3aKJiafla€ OCHOBY JJISL MTOAAJBIIONO PO3MOIIIEHOTO
BUBYEHHS NMPUPOAHUUYUX TpenmMeTiB «Dizukay, «Ximis», «biogorisy, «['eorpadis» y 7-
0 ximacax, oO0’€MHAaHMX OJHIEI TpOrpaMoro. I[HTErpaTMBHHMM MiAXiJ, 3aKJIaICHUN Y
mporpami, CHpPSMOBAaHMM TMEpPEeJOBCIM HE Ha IHTErpalilo 3MICTy, a Ha TMOJajibllie
dbopMyBaHHS 1 PO3BUTOK KIOUOBUX KOMIIETEHTHOCTEH: KOMIIETEHTHOCTI B Tally3i
OPUPOAHUYMX HAYK, TEXHIKH 1 TEXHOJIOTIN Ta €KOJIOTTYHO1 K MPOBIAHUX ISl IOTO KypCy
1 pO3BUTOK IHIIKX KIFOYOBUX KOMIIETEHTHOCTEH SIK IHTEIPATUBHUX SIKOCTEH 0COOMCTOCTI
yuHs / ydeHuII.

[Iporpamy po3po0ieHo Ha OCHOBI JlepkaBHOro cTaHmapTy 0a30BOi cepeaHboi
ocBiTH (nam — [lep>kaBHUM CTaHAAPT), IHIIUX BITYU3HIHHUX 1 MDKHAPOJHUX JOKYMEHTIB, Y
SIKUX BH3HAYEHO 3arajbHI miaXoaw 10 OCBITH y XXI cTOMITTI i 0COOIMBOCTI BUBYCHHS
npuponunynx Hayk (Konuenmisi po3BuTky mpupoaHudo-matematuuHoi ocBiti (STEM-
ocBiTH), PamMKkoBa mporpama OHOBJIEHHX KIIIOUOBHUX KOMIIETEHTHOCTEH [JIsi HaBUYaHHS
BITPOJIOBXK JKUTTS, Pamkm juist HaBuanHsa 21 cromitrs P2 (Framework for 21st Century
Learning), Ocsitas konnemmis 2030 OECP, HamionanpHuii 3BIT 3a pe3yibTaTaMu
MIXXKHAPOHOTO JOCTIDKEHHS sIKOCcTi ocBiTH PISA-2018 To1110).

KitouoBuMH B 1IUX MOKYMEHTax € Takl IMO3WII IIOJ0 HABYAHHS MPUPOIHUYHUX
peMETIB Ha PiBHI 0a30BOT OCBITHU:

1) KOMIUIEKCHMH MiAXiJ J0 PpO3POOJICHHS HaBYAJIBHOI MPOrpaMH IMPHUPOTHHYUX

npeaMeTiB (IHTErpoOBaHUX KYPCiB);

2) iHTerpallis pPi3HOTO KOHTEHTY: KOHTCKCTHI TEMH, HACKpi3Hi imei W yMiHHS,

IHTErpOBaHl MOJYJIl; BUBYEHHS HAyKOBUX Teopid (i3uku, XiMmii, Olosorii B
€MHOCTI 3 METOJIOJIOTIYHUM 3HAHHSM MPO HHUX 1 B TMOETHAHHI 31 3HAHHSAMHU 3
MaTEeMaTHKH, TEXHIKU 1 1H)KEHEPHOI MPaKTUKW; BUBYCHHS OJIHMX HAyK Ha OCHOBI
1HIMX, 30KpeMa OioJorii i reorpadii Ha OCHOBI €JIeMEHTaApPHUX 3HAHB 13 (i3UKU
1 XiMmii;

3) MisUTbHICHMI 1 IPUKJIAIHUI XapaKkTep HaBYaHHs, 30PIEHTOBAHMI Ha pe3yJIbTar.

[Iporpamy po3poOieHO 3 ypaxyBaHHSIM Cy4YaCHUX JOCSTHEHb ICHUXOJOIO-
MeJaroriYHuX HayK. 3aKOHOJABYO 5—6 KjacH BH3HAYCHO SK aJalTalliiHUANA IHKJ, IO
BHUCYBa€ TEBHI BUMOTHW JI0 OpraHizaiii OCBITHBOT'O MpoOIeCy. 3TiAHO 3 JOCIIKCHHIMU
NCUXO0JIOTiB, BikoBoMy mepiogy 10-11 pokiB BiacTMBHI Tepexii BiJ MOJOIIIOTO
MIKIJTBHOTO BIKY [0 MUIITKOBOro. Y 1el TMepiof pO3LIMPIOETHCA CaMe MOHSATTS
«HABYaHHS» — JITH CBIAOMO BYaThCcs BuuTHcsa. Came TOMY OJIMH 13 BHJIB AISTILHOCTI
BUMTENSI / BUNTEIIBKU — CHIPSAMYBAaHHS Y4HIB / yYEHHIIb Ha OBOJIOJIHHS Croco0amu
3100yBaHHSl 3HaHb, YCBIJOMIICHHS CEHCY HaBYaHHS SK TMPOLECY CaMOPO3BUTKY.
AnanTamiiiauii Uk 5-6 KiaciB € BUpIMIAIBHUM Yy TOMY, HaBYaTUMETbCA AWTHHA YU
BIIMOBUTHCS B/l 3yCHJIb Y I[bOMY HampsAMi i caMopeani3oByBaTUMETHCS B 1HIIHIM CITOCiO.

B acnexTi po3BUTKY IHTEJEKTY MOYMHAETHCS MOCTYMOBUI NEpexXia BiJ KOHKPETHOTO
70 aOCTPaKTHOTO MHCIIEHHS. Y HaBYaHHI MPUPOJHUYUX TMPEAMETIB 1€ Mae OyTH uac
MaKCHMaJbHOTO 3aXOIUICHHS, MPUPOAHOIO TMparHeHHs IMi3HaBaTH, JIOCIHIIXKYBaTH,
BigkpuBatu. CydacHHMH CBIT HABKOJIO IT'SITMKJIACHUKIB / II’ITUKJIACHUIL — I HOBI



TEXHOJIOT1i, HaJ3BUYailHa MOOUIBHICTh COIIAJIBHOTO JXHUTTA W 0OMIHY 1H(OpPMAIIIELD,
rino6anizamis. MoTHBAIITHUM YMHHUKOM OTNIaHYBaHHS OCHOB MPUPOJHUYMX MPEIMETIB €
PO3KPHUTTS POJIi HAYKH B LIUBUII3ALIITHOMY PO3BUTKY JIFOJICTBA.

Mema xypcy «lIpupogHudi Hayku» 30Ira€ThCs 3 OKPECICHOIO B JIEPKABHOMY
cTa”aapTi 0a30BO1 cepeHbOI OCBITH METO MPUPOIHUYOI OCBITHBOI raiy3i, IO MOJIATAE Y
(I)OpMyBaHHi 0COOMCTOCTEH y4HIB / yUeHHUIb, SKi 3HAIOTh 1 pOSyMiIOTB OCHOBHI
3aKOHOMIPHOCTI JKMBOi 1 HEXHBOi MPUPOJU, BOJOMIIOTH TMEBHUMH BMIHHSIMH 3 il
JOCITIDKEHHS, BHSBJISAIOTH JIONMWTIMBICT, 3aCHOBaHYy Ha 3M00yTUX 3HAHHIX 1
Mi3HaBaJILHOMY JOCBIi, YCBIIOMITIOIOTH ITUTICHICTS TPUPOIHNYO-HAYKOBOT KAPTHUHU CBITY,
3IaTHI OIIHUTH BIUIMB NPUPOAHUYMX HAyK, TEXHIKM 1 TEXHOJOTIH Ha CTaJWH
(30amaHCcOBaHMI) PO3BUTOK CYCIHUJIBCTBA M MOJKIIMBI HACTIIKHU JIFOJACHKOI JisTIBHOCTI Y
MPUPO/I1, BIAMOBIIAILHO B3aEMO/IIOTH 13 HABKOJUIITHIM MPUPOJHUM CEPEIOBUILIEM.

Ha xoXHOMyY LHMKII 3arajbHOI CEpeAHBOI OCBITH JIOCSATHEHHS METH 3a0e3MeueHO
BUKOHAHHSM BIJIMMOBIIHUX 3a60anb. Y 5—6 Kiacax TOJOBHE 3aBJIaHHS — 3pOOMTH BUBYCHHS
NPUPOIHUYMX HAYK PEATHHHUM 1 3HAUYIIHUM JJIs YUHIB / yUESHHIIb IOTO BIKY, a caMme:

® CTUMYJIIOBAaTH 1XHIO JIOMUTJIMBICTH 1 3aIlIKABJICHICTh Yy IMi3HAHHI CBITY HPHUPOAH 1
TEXHIKH, IPUIICTUIIOBATH AyX HAYKOBOTO JIOCIIIPKCHHS,

e 3a0€3MEeUUTU CHOPUMHATTS HAYKM HE SK CYKYOHOCTI (akTiB, II0 ONHUCYIOTh 1
NOSICHIOIOTh TPHUPOAHI ¥ TEXHOJNOTIYHI SBUINA, a SK pe3yibTaTy, HAKOIMUYEHOTO
JFOAICTBOM 3aBJSIKH PO3YMOBHM 3YCHILISIM, CIOCOOAM MHUCJICHHSI, €KCTIEPUMEHTYBAHHIO;
® PO3KPUTH 3HAYEHHS HAYKOBUX BUHAXOJIB JJIS TOBCSKICHHOTO >KUTTS JIFOJAUHHU M
CyCHIJIbCTBA 3arajoM,; BH3HAUWTH MO3WUTHBHI 1 HETaTMBHI HACIIJKHA BHKOPUCTAHHS iX
JUTSl HABKOJIMIITHBOTO CEPEJIOBUIIIA 1 3JI0POB’SI JIFOIUHH.

JIist TOCSITHEHHST 3arajibHOi MeTH 0a30BO1 OCBITH MpiopumemHuMu 6 HABYAHHI
MaroTh OyTH:

® [[IHHICHI OPIEHTHPU, BU3HAYECHHI ITYHKTOM 4 J[ep»aBHOIO CTaHIapTYy;
® KOMIIETEHTHICHUN TMOTEHIIa]l MPUPOJHUYOI OCBITHBOI Tally3l, IO BHU3HAYAE

MO>KJIMBOCTI (pOpMYBaHHS 3ac00aMU KypCy BCIX KIIFOUOBUX KOMIIETEHTHOCTEH;

e (GopMyBaHHS HACKPI3HUX [UJII BCIX KIIOUYOBUX KOMIIETEHTHOCTEH yMiHb,

BU3HAYCHHUX MTyHKTOM 9 Jlep>kaBHOTO CTaHIAPTY;

® OpIEHTYBaHHS Ha AISUIbHICHUHM MIAX1A O OpraHi3anli OCBITHBOIO MPOILIECY.
[[{oOu 1pOro JOCATTH HEOOXITHO:
e HaJaBaTH MepeBary IIsIbHICHUM (opMaM 1 MeTOoJaM HaBUYaHHS (JIOCIIKEHHS,

MPOEKTYBAHHS, IHTEJIEKTYyaJbHa I'pa, KOMaHHA POo0O0Ta, 1e0aTH TOIIO);

® YepryBaTH JACAYKTHBHI M IHAYKTHBHI CITIOCOOM MPEICTaBICHHS 3MICTy HABUAaHHS;

® pO3BMBATH BMIHHS MpaloBaTH 3 iH(opmalieo (MOIIyK, MepeBipKa, aHali3yBaHHS,
IHTEpIIpETYBaHHsA, IepeopMaTyBaHHs, OLIHIOBaHHSI, TOIaHHSA, 30€piraHHs TOIIO);

® CIOHYKaTH Y4YHIB/yYeHHUIb 1O TIOCTAHOBKM 3allMTaHb, TCHEPYBaHHS IJICH,
dbopMyNIIOBaHHS TPUNYIICHb (T1MOTE3), BHOOPY CHOCOOIB pO3B’s3aHb 3aB/aHb,
3HaXOJ/KEHHS PO3B’S3KiB, IUIAHYBaHHA JAid 13 mependadyyBaHOK IEPEBIPKOIO

BUCJIOBJICHUX MPUIYILIEHb;

® BUKOPUCTOBYBATH €JIEMEHTH HaBUAHHS 3a TEXHOJIOTIEID «IEPEBEPHYTOTO KIacy»,
mo mnepeadayae caMOCTIHHE OIpalOBaHHS HOBOTO HAaBYaJIbHOTO Martepiairy



y4YHSIMH [ yUCHUISIMHA, TIPAKTUYHE WOro 3aKpilUIeHHS Y TpoIeci pO3B’sA3aHHS
3aBJaHb HABYAIBHOTO U KUTTEBOTO 3MICTY,

® PpO3BHUBATHU KOMYHIKATHUBHY JisJIbHICTD;

® pO3BUBAaTU IHIIIATUBHICTh, MIANPUEMIIMBICTh, BIJANOBIAAIBHICTh 3a BIJIACHY

JUSITBHICTD 1 pe3ybTarT.

Cmpykmypa 3micTy Kypcy «lIpupogHudi HayKu» € KOHLIEHTpUYHO-cipaiabHoto. Le
O3Hauae, MO OUIBIIICTh 3MICTOBUX MOHATH Oyae chHOPMOBAHO IOCTYIIOBO: Ha PiBHI
O3HAaMOMJICHHSI B 5—6 Kiacax, OUIbII JeTalbHO — TIiJI 4Yac BHUBYEHHSA OKPEMHUX
NPUPOAHUYMX TIPEAMETIB y 7-9 Kilacax 1 B cTapiiid mpo@iibHIN MIKOJII.

3MICTOBI NMUTaHHS 3rPYNOBAHO 3a O0’€KTaMH BHUBYEHHS, NMPUTAMaHHUMHU TEBHIN
HAYKOBIH rairy3i 3 ypaxyBaHHSM CIUIBHUX IPOOJIeM, SIK1 € IPEIMETOM BUBUYEHHS KIIBKOX
npupoaHnunx Hayk. Lle mae 3Mory BojiHOYAC peani3oByBaTH IHTETPAIliIo 1 AU(EpEHINAIlio
B IIKUTBHINM IPUPOTHUYIN OCBITI.

3a mpUHOUIIOM A000pY 3MICTY — II€ KOOPAMHAIIMHUN Kypc, MOOyJOBaHUM Tak,
MOOU 3HAHHA 3 OOHI€I HAYKU IPYHMYBANUCA HA 3HAHHAX 3 IHwioi. ToMy crodatky
yuHi / y4eHUII Ha JOCTYIMHOMY JUIsl IXHBOTO BiKYy PiBHI JIOCHIPKYBaTUMYTh (Di3WYHI i
XIMIYH1 BJIACTUBOCTI 00’ €KTIB 1 SIBUIII )KUBOI 1 HEXKUBOI IPUPOJIH.

VY § kaaci 3MiCT IporpaMu po3ropTaeThbes 3a TEMaMU:

1. locaimxyemMo CBIT HAyKH.
2. JlocmimKyeMo CBIT HaBKOJIO cele.
3. HocaimkyeMo 0OMiH 1 mepeTBOPEHHs €Heprii i pe4OBHUH.

VY 6 knaci:

1. TocaimxkyeMo 3emitto.

2. JlocnipKy€eMo JKHBE.

3. Hocaimkyemo KUTTS Ha 3emui

4. JIochiIKyeEMO MisUTBHICTD JIFOIMHM.

3araqoM MDK IIUMH TEeMaMH HeMae 4iTkux Mex. [loHATTs 1 mnurTaHHs, SKi
PO3IIISIIAIOTE B OJIHINA TeMi, Oyae BUKOPUCTAHO / po3mupeHo / morinbieHO B HACTYIHIH,
00U MPOJIEMOHCTPYBATH (KOJIU 11€ IOIIIBHO) B3aEMO3B’SI30K.

3MICT 1€l TPOTpaMU IPYHTYETHCS HE Ha MEXaHIYHOMY TIEPENiKy 3MICTOBUX MUTAaHb,
SKI Ma€ 3acBOITH YYeHb/ YUCHHMIISI, @ Ha OIKMCI BIAMOBITHUX JUIS IEBHOTO IHKIY
Pe3yNbTaTIB IXHROTO HABUYAHHS, BUMOT JI0 HAOYTTs 1 PEICTaBIIEHHS HUMH 0a30BUX 3HAHB,
BU3HAUYCHUX ¥ z[oz[aTKy9 I[epxcaBHoro CTaHIAPTY. Hac1<p13Ho y 3MICTI TIporpaMu
MPEACTABICHO 3MICTOBI TMHUTAHHS 1 BHAM HABUYAJIBHOI [ISIIBHOCTI, SIKI PO3KPUBAIOTH
METO/I0JIOT10 MPUPOJTHUYUX HAYK 1 CIIPUAIOTH (POPMYBAHHIO HAYKOBOTO CBITOTJISAY.

CknagHuk 5 k1ac 6 K1ac
OCBITHBOI TaITy31

Actporomiunnii | ConsuHa cucteMa (TmoBTOpeHHs i | [imote3m  yTBOpeHHs  3eMuli.
y3arajJbHEHHS BHUBUYEHOTO B | BrumuB Micss.

MOYaTKOBIM  mikoJi). 3HaudeHHs | JlociKeHHs] KOCMOCY

CoHug g )KATTA Ha 3eMill. Piyne
U ngoboBe obOepraHHs  3emii.
Consiune 1 MicsuHe 3aTeMHEHHS

biomoriunuii Jlronuna gk cucreMa (moBTOpeHHs | O3HAKH KMBOTO: OOMIH PEYOBHH,




W y3aragbHEHHS BHBYECHOTO B
MTOYATKOBIH IIIKOJTI).

Pyx pOCIuH 1 TBapUH.
TemokpoBHI W XOJOAHOKPOBHI
tBapunu. Cmyx 1 3ip. OOMiH

PEUOBUH 1 MEPETBOPEHHS EHEPTii.
XapuyBanHs  Jlioguna 1 Tl
3nopoB’s.  bymoBa  opranizmy
pociiuad. OCHOBHI TPYNH POCIHH 1
TBAapHWH, SKUX JIIOJUHA BXKUBAE B
DKy

pICT, PO3BUTOK, PO3MHOKECHHS,
pyx. IIpuctocyBanns opraHizmiB
0  cepeloBUIIA  ICHYBaHHS,
B3a€MO3B’A3KA  OpraHi3MmiB 1
HABKOJMIIHBOTO  CEPEIOBUIIIA.
JIronuna Ta 1i 3710pOB 4.

['imoTe3n MOXOMKEHHS KUTTS Ha
3emii

['eorpadiunuit

3emuts ik cuctema (MOBTOPEHHS U
y3arajgbHEHHS BHBYCHOT'O B
ITOYATKOBIH IIIKOJTI).
[TpunmBY 1 BiAIUIHBY.
[TanuBHi pecypcu
MarsitHe nojie 3emii

3emutl.

Cmocobu  300paxkeHHsT 3eMmuIi.
B3aemo3B’s130k  mpoueciBy
miTocdepi, rigpocdepi,
atMocpepi, Oiochepi.
["eonoriunuii miTomuc 3emii.
Hacenenns nnaneru. Cranuit
PO3BUTOK

D13uuHmi

SBuma npupoau (MOBTOpEeHHS U
y3arajJbHEeHHS BHBYEHOT'O B
MOYaTKOBIM IIIKOJI)

PeuoBuHa 1 10JIe; BJIACTHBOCTI
PEUOBHMH Yy PI3HUX arperaTHux
CTaHaxX; pPyX, BUAM DPYyXY; 3BYK;
CBITJIO; B3a€MOJIS TiJ; CHJa, BUIN
CHUJI; €HEPris; BUAM TEIUIOOOMIHY;
¢dazoBi NIEPETBOPEHHS;
CJICKTPUYHUNA CTPyM; MarHiTHa
B3aEMOJIIs

AtmochepHuit Tuck. Temnosi,
ONTHYHI 1 eJEeKTPUYHI SBHUIIA B
atMocdepi. BosoricTs moBiTps.
INapocrarnunumii Tuck. [InaBanus
T1JI.

®i3uyHi  OCHOBM  CYYaCHHX
TEXHOJOr1H; ¢i3uka B MOOYTI.
besneka monnHu

XiIMIYHUH

PeuyoBrnu (moBTOpEHHS 171
y3arajibHeHHsI  BUBYEHOTO Yy
MOYaTKOBIM IIIKOJI)

Po3unHM, cyminr, MepeTBOPEeHHS
pEYOBUH

Cknaj moBiTpsi, BOJH, TIPCHKUX
nopija 1 MiHepaiiB. BrnactuBocTi
BOoAM. MiHepasbHe KUBJICHHS
POCIIUH.

PewoBunu #  pecypcu, 110
BUKOPHUCTOBYE JIIOJIMHA.

Ximis 1 goBkimna. besneka
JIFOIUHU.

XiMiyHl MPOIIECH, SIK1
B110yBaIOTHCA I yac

TpaBJICHHS, TUXaHHS, BUJIIJICHHS.
Komoob6irn Boau, BYTJIEKHCIIOTO
raszy i KucHI0 B 6iocdepi




Iloxo 0iosorivyHOr0, Pi3MYHOr0 M XiMIYHOI0 CKJIAAHUKIB 3MiCTy NMPOrpamMu, TO
ixne BuBueHHS HE INEPEJIBAYAE€ MexaHIYHOTO TEpeHECeHHS 3MICTOBHUX IMHUTaHb 13
TpaIuUiiHUX KypciB (i3uku 1 Ximii, 61omorii 7-9 knaciB y 5-6 kiacu. ToMmy B OCHOBHIN
YaCTUHI MPOrpaMH OMNHC LHMX NHUTaHb OLIbIIE JETali30BaHO TOPIBHAHO 3 OIHCOM
TPAIUIIIITHOTO 3MicTy 1 5—6 kiaciB. Y 5-6 kinacax y4Hi / y4eHHIII MAIOTh O3HAHOMHTHUCS
3 (I3UYHOIO MPHUPOAOI0 HABKOJUIIHHOTO CBITY Ha PiBHI SIKICHOTO ONHCY, YCTaHOBJICHHS
NPOCTUX KUIBKICHUX CHiBBIJIHOIIEHb BIJAMOBIAHO JO CTYINEHS iXHbOI MaTeMaTH4HOI
MIArOTOBKH. 3MICT IPOrpaMu nepeadadae Jiviie 03HaHOMIICHHS! YUHIB /yUeHUI[b 13 TAKUM
CKIaJHAMH  TIOHATTSMH, SIK PyX, CHEpris, eJIeKTpUKa, MAarHeTu3M, CTaaui
(30amaHcOBaHMi) PO3BUTOK, BIPYCHI 1 OakTepiajgbHI XBOPOOH, €HEPreTUYHUM OOMIH,
XIMIYH1 peakilli TOIo. YBEACHHS MACSKMX 13 IUX TMOHITh TMOB’S3aHE 3 HarajabHOIO
noTpedoIo yacy.

OnaHyBaHHA TOYaTKOBMX 3HAaHb 3 OCHOB (Pi3uku, Ximii, Olosorii i1 reorpadii
BiIOyBaTUMETHCA B €HOCTI 3 OBOJIOJIHHSM METOJOJIOTIYHUM 3HAHHSM TMPO HHUX 1 B
MOEIHAHHI 31 3HAHHSAMU 3 MaTeMaTuKH, 1HGOPMATUKH, TEXHOJOTIH, JITepaTypH,
MUCTEITBAa TomIO. JIJig 3aKiadiB 3arajibHOi CepeHBOI OCBITH, SKI (HOPMYBATUMYTh CBOI
OCBITHI MpOrpaMH 3a MPUPOJHUYO-HAYKOBHM  CIHpPSIMYBAaHHSM, PEKOMEHJOBAHO
BIIPOBAKYBATH MOJIEIBbHI TIporpamu iHTerpoBanux KypciB «STEM» 1 «PoboroTexHikay,
K1 y3rOJUKEHO JIOMOBHIOIOTH L0 mporpaMmy. Chnuparoyuch Ha MOJENbHI HaBYaJbHI
mporpamMu, 3aKjiajJ OCBITH 3MOKe pO3pOOJSTH HaBUalbHI MPOrpaMH TPEIMETIB,
IHTErpOBaHUX KypcCiB, IIO MalTh MICTUTH OMNHUC PE3YJIbTATIB HaBYaHHS B 00CA31 HE
MEHILIOMY, HIXXK BH3HaueHO Jlep»KaBHMM CTaHAApTOM 1/a00 BIAMOBIJHUMHU MOJEIbHUMHU
HaBYAJIbHUMH TIPOTpaMaMHu.

[lin yac ckiamanHs poOOYOro HABYAJIBLHOIO IUIAHY 3akjiaj] OCBITH CaMOCTIMHO
BU3HAUYa€ KUIBKICTh TOJIMH Ha BUBYEHHS IHTETPOBAHOTO Kypcy B Mexkax 1,5-3 rox B 5
KJact, 2-5 rog y 6 knaci (nogarok 1 TUnoBoi OCBITHBOI IpOrpamu).

HaBuanwHi mutanu # mporpamu, po3po0ieHi 3aKIagaMu 3arajJbHOi CepeTHbOI OCBITH
Ha OCHOBI THIIOBOTO IJIaHy W MOJEIbHUX HAaBYAIBHUX MPOTPaM, 3aTBEPIKYE MeJaroriuia
pajia 3aKiiagay OCBITH.

B ocHOBHII yacTHHI mporpama MICTHThb Pe3yJbTaTHUBHI, 3MICTOBI 1 IMpOLECyaIbH1
CKJIQJIHUKH, SIKI CTPYKTYpOBaHO 3a BIANOBIAHUMHU pyOpukamu «QuikyBaHi pe3yjbTaTH
HaBYaHH», «[IponnoHoBaHuii 3MicT», « Buau HABYAJBHOI AIAJILHOCTI».

VY pyopuii «IIponoHoBaHuii 3MicT» HaBeACHO TepeTiK 0a30BUX 3HAHb, K1 MAIOTh
OMaHyBaTH Y4YHi / y4eHUIN Ha PiBHI, MO BIAMOBIIA€ Mi3HABAJILHUM MOXKIHUBOCTSAM JIiTEH
IILOTO BIKOBOTO Tmepioay. binbmIicTe TOHATH, SKi BHKOPUCTAHO B TMpOrpamMi, €
HACKpI3HUMH, X  PO3BUBATUMYTh  YIPOJIOBXK  YChOTO  TMEpiogy  HaBUaHHS
3mo0yBaya / 3100yBaykd OCBITH B OCHOBHIH 1 crapmiid mkom (modens, cucmema,
CYKYNHICMb, DPYX, 83A€MO0is, eHepeis, amoM, MONeKyld, KImuHa, opeaHizm, diocepa
TOIIIO).

dopMyBaHHS YSBJICHb PO JEsAKi TEPMIHM PO3MOYATO B YyUHIB/ yUCHHIb IIE 3
NOYATKOBOI IIKOJU (peuosuma, ascpecamui cmauu, maca, o06°em, WBUOKICMY,
Gdomocurnmes, 1AHYIO2U HCUBTEHHSL, eKOCUCmeMA), IXHIA PO3BUTOK Mepe10aueHo B KUTHKOX
pO3/iax i€l mporpamu.

Posropranns  mpakTUYHUX ~ yMiHb 1  HABUYOK  TaKOX  MIAMOPSAKOBAHO
KOHIICHTPUYHOMY  TPUHIMIY:  HaOpuKiIaa, Yy S kigaci  y4Hi/ ydeHHWI  JIMIe



BUKOPUCTOBYBAaTUMYTh TOTOBUM repOapiii Jjisi BUBUECHHSI CLIbCHKOTOCIIOAAPCHKUX POCIHH,
a B 6 KJaci BXK€ CaMOTY>KKH HaMaraTUMyThcsi copMyBaTH repOapiil HaWMOIMUPEHIIINX
JUCTSIHUX TOpia YKpaiHu.

[IpomoHoBaHMiA 3MICT 1 MOCTIOBHICTh MOTO BUKJIAJCHHS B HABYAIBHIN Mporpami €
OpIEHTOBHHMH 1 MOKYTh OyTH 3MiHEHI aBTOpamu / aBTOPKaMU HABYAIBHOI JIITEPAaTypu UM
BuKTeIeM / BUMTENbKOO. HaBuanbHHMH 3MICT MEPEIOBCIM Ma€ 30pIEHTYBAaTH 1X Ha
HaBYAJIbHO-TII3HABAIbHY JAISUIbHICTh, @ HE ONHUCYBaHHSA (aKTIB Yy MIAPYYHHKY YU
TPAHCJIAIII0 TOTOBUX 3HAHb YYHUTEJIeM / yUUTEIBKOI, TOMY 3aCBOEHHS 3MiCTOBHMX IMHUTAHb
JIETai30BaHO TaKoX Yy pyopukax «QOuikyBaHl pe3yabTrat» 1 «Buam HaBUYaabHOI
JUSTBHOCTI». 3MICTOBI MUTAaHHS MOXYTh OYTH PO3KpUTI 4Yepe3 BHUJM HaBUYAJIbHO-
M13HABAIBHOI AISUTBHOCTI: pOOOTY 3 PI3HUMU JKepeaamMu iHpopmailii (30kpemMa 1H03eMHOIO
MOBOIO), M1 4YaC BUKOHAHHS JOCIIKEHb, IPOEKTIB, PO3B’SI3yBaHHA MPOOJEMHHUX 3aB/IaHb,
3a71a4 TOIIIO.

VY HaByaHHI IPUPOJHUYMX IPEIMETIB, JI¢ MPOBIIHOIO € JOCTITHUIIBKA isUTBHICTD,
BaXJIUBHM € SIK PE3yJIbTaT, TaK 1 caM Ipolec 3400yBaHHs pe3yJbTaTy, 10 nependayae:

1) mi3HAHHS CBITY IPUPOAH 3ac00aMH HAYKOBOTO JTOCIIIIPKEHHS;

2) ompallfoBaHHs, CHCTEMaTH3allil0 1 MpecTaBieHHs 1H(QopMallii MPUPOTHAYOTO
3MICTY;

3) yCBIAOMIIEHHS PO3MAITTS 1 3aKOHOMIPHOCTEH MPUPOIHU, POJIi TPUPOJHUUIMX HAYK
1 TeXHIKM B JKUTTI JIIOJUHM; BIANOBIIAJBHY IOBEMIHKY JUISI CTaJIOr0 PO3BUTKY
CYCIJIbCTBA;

4) pO3BUTOK HAYKOBOTO MHUCIEHHs, HAaOyTTS [IOCBiYy PO3B’SA3aHHS MPOOIIEM
IPUPOAHUYOIO 3MICTY [IHIMBIAYyaIbHO U y CHIBIIpali].

i rpynu 000B’SI3KOBUX PE3YJIBTATIB BU3ZHAUEHO B JlepkaBHOMY cTaHAapTi 0a30BO1
cepeiHboi OCBiTH. IXHil aHani3 CBiTUMTE, MO GLIBIIICTE i3 HUX € HACKPI3HUMH B KOXKHIi
HaBYaJIbHIN TEM1 i 3aJIeKHO Bl 3MICTY M 00CATy MOCTaBIEHUX 3aBAaHb iX JOCSTalOTh HA
ypOIIi I Yac BUKOHAHHS MEBHUX BUJIIB POOIT — KOPOTKOYACHUX JIOCTIIB, TPAKTHYHUX 1
nabopaTopHux poOIT (IHAWBIAYyaIbHUX 1 TPYNOBUX), HABYAIBHUX IPOEKTIB, poOOTH 3
iHpopMmarli€ero, po3B’SA3yBaHHSA 3aJad PI3HUX THUMIB Tomlo. JIOCSATHEHHS IHIIHMX
pe3ynbTaTiB — 1€ TPUBAIUM MPOLIEC YIPOJOBXK MMEBHOTO MEPI0y HABUAHHS.

Y pyopuni «OuikyBaHi pe3yjJabTaTh» pe3yjbTaTH HAaBUYaHHS KOHKPETHM30BAHO 3a
3HAHHEBUM, MISUIBHICHUM M I[IHHICHHM CKJIaJHUKAMHM KOMIIETCHTHOCTI 3aJIE)KHO Bif
MIPOTIOHOBAHOTO 3MICTY, 3a3HAUYCHOr0 y APYTid KOJIOHII, 1 BUJIB HaBYAIbHOI JISJILHOCTI,
3aBJISIKU SIKMM 1X JTOCSTal0Th, OJIaHUX Yy pyopuui « Buan HaB4aJIbHOI AiIbHOCTD).

Jlo mepeniky 0ocnidxycens YKIIOUEHO Pi3HI 3a THUIOM, MPU3HAYEHHSIM 1 CIIOCOOOM
peanizaiii JOCTiAM, MpakTU4YHI W jabopaTopHi poOoTH. PekoMeHIoBaHO SIK MIHIMYM
IIOTYDKHSL OPTaHi30BYBaTH CAMOCTIHHE MOCITIDKEHHS YYHSIMH / yYCHHISIMA TUX YU THX
00’€KTiB 1 SIBHI, M0 MarOTh OyTH BHUBYEHI. YUWTeNb/ydHWTenpka BUIBHI B J000Di
TEMaTUKH ¥ BUJIB JOCTIKEHb, HABUAJIBHUX MPOEKTIB TOLO — TOOTO CaMOCTIIHO
BU3HAYAIOTh KUIBKICTh pOOIT, 30KpeMa ¢ THUX, M0 MJIATaloTh O00OB’SI3KOBOMY
OIIHIOBaHHIO. Y IiH pyOpuIll HaBeIEHO W Takl HACKPI3HI BUAM JIIsUIBHOCTI, ik «PoboTa 3
iHpopmMmartiero», «PoboTa B TpyIi s po3B’si3aHHS TpobiiemM», «Po3B’s13yBaHHS 3a71a4» 13
METOI0 3a0€3MeYMTH JIOCATHEHHS PE3yJbTaTiB HaBYaHHSA, BH3HaueHUX JlepkaBHUM
CTaHIapPTOM.



OCHOBHA YaCTHHA

Po3zaina 1. locnimkyeMo CBIT HAyKH.
Po3aia 2. Jlocmimkyemo CBIT HaBKOJIO cebe.

5 kaac

Po3zaia 3. locnimxyemMo 0OMiH 1 IEpETBOPEHHS €HEPTii i pe4OBHUH.

OuikyBaHi pe3yJ1bTaTH HABYAHHS

| IIpononoBauwuii 3mict

Buau HABYAJBHOI JislJIHOCTI!

1. Jocaixkyemo cBiT HAYKH

Yuenb / yuenuus:

0ooupae (caMOCTIiHO a00 3 TOMTOMOTO0 BYUTEIS / BUMTEIBKH UK
HIIMX 0Ci0) OKpeMi 00’€KTH / SIBUIIA, BIACTUBOCTI 00’ €KTIB /
SIBUIII, SIK1 MOYKHA JIOCTIAUTH: 6U3HAYAE METY 1 3aBIaHHS
TOCTIKEHHS, (hopMy/ii0€ IPUTTYIICHHS, HIAHYE 1 30IUCHIOE
TOCIIDKCHHS (CrOCmepizae, eKCRepUMEHMYE, MOOEIOE),
ananizye pe3ynbTatu, hopmytoc BUCHOBKY, HPE3eHMY€
pe3yiabTaTH AOCTIHKCHHS; 30ilCHIOE CAMOAHaJII3 TOCITITHUIBKOT
JISIIBHOCTI.

npaytoc 3 iHPopMalliero (caMOCTIHHO a0 3 TOMTOMOTOI0 BUUTES /
BUYMTEJIBKHU UM 1HIIUX 0CI0): uiyKae i 3Haxooums iHdopmaiiito,
OUIHIOE, cucmemamu3ye i Ta npedcmaesnne B pizHUX popmax;
000upae HayKoBe MOSICHEHHS SIBUIL TPUPOX / PaKTiB / JaHUX,
6UKOpucmogye HaykoBi (hakTu 11t PopMyITFOBaHHS BIIACHUX

IToBTOpEHHS U y3arajJbHEHHS
BHBYEHOTO B IMOYATKOBIH
mikoni: Consiyna cucmema.
3emns sk cucmema. Asuwia t
00’ exmu npupoou.
bBiopisnomanimms. Jlroouna
SK cucmema.

Cucrema, CyKyIHICTb,
MOJEJb.

Metoau HayKOBUX
JIOCITIJIKEeHb (aCTPOHOMIYHI,
OiostoriuHi, GizuyHi, XIMI4HI,

Jocaixxenns:
e «3Halo / He 3HAI0» — CXapaKTepU3yBaTH
BUOpaHUi TPUPOIHUIA 00’ €KT / SBHUIIIE;
e BUMIpPIOBaHHS NMpeaMeTiB (Ha BUOIp) — JTiHINHI
po3MipH, 1oiia, 00’ eM, Maca);
e iacuikaris TUI 1 IBUIL IPUPOIHU 32 PI3HUMHU
O3HAKaMH;
® CIIOCTEPEKCHHS 33 3MIHAMH B HAaBKOJIUIITHBOMY
CEPEeIOBHIIII, 0 BiI0YBaIOTHCS BIIPOJIOBK
BUOpaHoro nepiony (100a, THXKAEHB TOIIO);

MogaenroBaHHS:
MIPUPOTHUX SBUI 1 00’ €KTIB (Ha BHOIp).
Kopucmyeanna eumiprosanvnumu

13 ornsay Ha Te, MO AiSIBHICHMH MiIXiJ € BU3HAYAIEHAM B OpraHi3allii OCBITHBOTO MPOLECY 3 BUBYEHHS MPUPOJIHAYMX HAYK, 3a3HAYEHI BUIH HABYAIIBHOT
IUSITBHOCTI OPIEHTYIOTH KOPUCTYBadiB / KOPHCTYBAYOK MPOrPaMH Ha IKOMOTa e(peKTHBHIIIe HABYaHHS YUYHIB /yUSHHMIIb JOCITIKYBATH IPUPOIHI ABHUINA i 00’ €KTH,
3000yBaTH 3HAaHHS MPO HPUPOAY MiJ 4Yac NOCTIKEHb 1 poOoTh 3 iHopMamiero, po3B’si3yBaHHS MpoOieM. 3aJeXHO BiJf BU3HAYCHUX OUYIKYBAaHUX PE3YNbTaTiB
YUUTENNb / yduTeNbKa IOOMpae Ti BUIAM HaBYAIbHOI MisTIHOCTI, SIKi: MOTHBYIOTh H 3aI[iKaBJIOIOTh YYHIB /y4eHHIlb, CIPSAMOBAaHI Ha CAMOCTIHHE BIAKPHTTS
BJIACTHBOCTEH 00’€KTIiB, BUSABJICHHS / BCTAHOBJICHHS MPUYWHOBO-HACIAKOBHX 3B’S3KIB y NMPUPOJHUX SBHUINAX, TXHE SIKICHE M KIIBKICHE OMUCYBaHHS TOIIO. JIesKi
JIOCITI/PKEHHST € JIOBrOTPUBAIMMH, SKi Y4HI / YYCHHUII MOXYTh BHKOHYBAaTH BJOMa a0O B IIKOJII 332 HAasBHOCTI BiAMOBiAHMX yMOB. [lomaHi TeMu odociidiceHs,
NPUKIIANiB pobomu 3 inghopmauicio, pobomu 6 zpyni 0nsa po36’a3annsa nPodaem € OpiEHTOBHOW. AKaaeMiuyHa cBOOOAa BUUTENSI / BUUTENBKH TOJIATAE B TOMY, IO
BOHH MOXKYTh 3MIHUTH TEMAaTHKY JOCIIIHUIBKUX PoOiT. ['0JI0BHE, 1100 y4HTeNb / yUUTEIbKa OPraHi30ByBaM aKTHBHY HAaBYAJIbHO-II3HABAJIbHY JISUIbHICTh YUHIB
/ydeHuIlb, a He TepejaBaHHs roToBo1 iH(GOpMAIIil U TACHBHOTO 3aCBOEHHS HUMHU.




CY/UKCHb. 3 IOTIOMOTOIO BUUTENS / BAMTEIBKH UM 1HIIUX OCI0
6U3HAUAE CYTIEPEUHICTD Y 3aIPOTIOHOBAHIN CHUTYaIlIi,
6UKOpPUCHOBY€ TIPABUIIA, CIOCOOH 1 BiIMOBIAHI 3aCO0H IS
PO3B’sI3aHHS HABYAIBHOI / JKUTTEBOT MPOOIEMHU, BU3HAYAE
YMHHUKH, SIKI CIIPUSUTH / 3aBaIMIIH PO3B’SI3aHHIO HABYAIBHOT /
KUTTEBOT IPOOJIEMH; CK1ada€ TIIaH BIACHOI TISTTBHOCTI JJIS
PO3B’sI3aHHS HABYAILHOT / )KUTTEBOI MPOOIEMH BiAMIOBITHO 710
CBOET POJIi B TPYIIi, OUIHIOE 32 CTIIBHO PO3POOICHUMH KPUTEPISIMU
BIIACHY JISUTbHICTH U €()eKTUBHICTD Jill TPYIHU AJIsL JOCATHEHHS
pe3yibTary.

Busaense neBinomi s cedbe 3HAHHS.

Bionosioae camocTiitHO Ha 4iTKO c(hOpMyJIbOBaHI 3allUTaHHS 3a
BiJIOMOIO / OIPaIbOBaHOI0 iH(GOPMALIIEI0 TPUPOIHAYOTO 3MiCTy.?
Haeooums npuKIaau TiJ 1 SBUIL TPUPOIH, SIKI MOXKHA 00’ € THATH
B OKpeMi IpyIH 3a IEBHUMH 03HAKaMH; METO]IiB HAYKOBOT'O
JOCITIKEHHS, TIPHIIAJIIB 1 MPUCTPOIB, BUKOPUCTOBYBAHUX Y
BHUBUYCHHI 00’ €KTIB 1 SBUII PUPOIH.

Po3pi3nae NTOHATTS CYKYITHICTh 1 CHCTEMa, IPUPOJIHI 1 MITYYHI
CHCTEMH, MOJIEITb 1 peaibHuil 00’ €KT / mporiec, CroCTepeKeHHS i
CKCIIEPUMEHT, KIJIBKICHI 1 IKiCHI O3HAaKH 00’ €KTIB / ABHIII
MIPUPOJIH, TLJIO ¥ PEYOBUHA.

TI'pynye (yiopsikoBye) caMOCTIHHO ab0 3 TOTIOMOTOI0

BUYMTEISI / BUMTEIIHKHU Y 1HITUX 0CI0 00’ €KTH / SIBUIIA TPUPOIH 32
BHU3HAYCHOIO 03HAKOIO.

Onucye B 3aralbHUX PHUCAaX, [0 HAYKOBI 3HAHHS OXOATh
YaCTKOBO BiJ] CHCTEMATUYHUX CIIOCTEPEKEHb, EKCIICPUMEHTIB U
aHai3y, a YaCTKOBO B1JI JIIOJICHKOI YSBH 1 TBOPYOCTI, 110 HAYKOB1
3HaHHS MOXKYTh 3MIHIOBAaTHCS, 1110 HAYKOB1 3HAHHS MOKHA
3aCTOCOBYBATH, IIIOOW MIPUHECTH KOPHUCTH 1 3aBJIATH IIIKOIH.
Ilosacuioe, 10 MOJEIi — 1€ CIIPOIIEH] YSBICHHS PO 00 €KTH 1
SIBHIIIA, 1[0 CUCTEMA — II€ I[1JIe, IKE€ CKJIANA€ThCS 13 YaCTHH, 1110
IPALIOIOTh PA30M JUIsl BUKOHAHHS Ti€l UM Ti€l GyHKIi.

reorpadiusi).
KinbkicHI 1 SKiCHI O3HAKH
00’€KTIB 1 SBUII[ TPUPOTH.
Knacudikarii.

MognemtoBanns. [nporpadika.

Kaptu.

®di3nyHa BeIMYHHA.
BumiproBanHs.
[IpuxnagHe 3HaYEHHSA
MPUPOTHUYNX HAYK

npunaoamu | mooenamu:

JHIMKOI0, MEH3YPKOIO (3 BU3HAYEHHSM IIHU
MOJIUIKH LIKAIX TIpUiIany), reorpadiqHoro KapToro,
rooycoM, iHdorpadikoro (TabmuIll, CXeMH TOIIIO).

Po3eé’a3zyeannsa 3adau i3 hopMyBaHHS BMiHb
BH3HAYaTH il MOPIBHIOBATH BiICTaHi, PO3MipH, TUIOIII
1 Macu TiJL.

Poboma 3 ingpopmauicro:

ICTOpUYHA PETPOCTICKTHBA CIIOCO0IB Kiacudikamii
OpraHi3MiB, IEPIINX JOCITIIKEHb TPUPOIH i
BHUHAXO/IIB — CTBOPEHHSI JIOTIOBIII 11/a00 Tipe3eHTaiii.

Poboma 6 2pyni 01a po3e’azannsa npooaem: 11lo
o3Hauvae Bupa3: «Tu HIKOIH HE PO3B’ KL
npo0JieMy, SIKIO [yMaTUMEIT TaK caMo, SIK Ti, XTO ii
CTBOpPUB»?

IIpoexTHA AiSIIBHICTH

«S1 mpupo0IOCITITHUK / TIPUPOTI0TOCITI THUIIS

? 3a3HadyeHi OYiIKyBaHi pe3yJbTaTH € HACKPI3HUMH I BCIX PO3ILUIB i TeM MporpaMu. 3 METOK KOMIIAKTHOTO MOJAHHS 3MICTy MPOTpaMH Hamaimi ix
y3araJbHEHO HABEIEHO B TAKOMY (OpMyJIIOBaHHI «Busensic yMinHA I 0eMOHCMPYE HABUUKU 30TUCHIOBAMU OOCIIONCEHHS, ONPaybo8ysamu iH@popmayio,
po36’a3yeamu npodiemu (iHOUBiOYaIbHO U Yy CRIBNPAYi) HA OCHOBI NPUPOOHUYO20 3MICIY, WO NIONIACAE BUBHEHHION.




Iloacnroe BunmuB CoHls 1 Micsns Ha Hally TUTaHETY, SIK pyX 3emui
BIUIMBAE HA SBUIIA, 1[0 BiJOYBAIOTHCS B HEXKUBIH 1 )KUBINA IPUPO/II
(3MiHM JHS 1 HOYl; HEpIBHOMIpPHE HArpiBaHHs 3eMHOI MOBEPXHi;
KOJIOOOIT BOJIM; CE30HH1 3MIHHU Y TIPUPO/I1).

Jlompumyemocsa nipaBu OE3MEYHOT TOBEAIHKY TS 30epeKeHHS
3JI0pPOB’sSI 1 IOBKIJIIA

2. locriazyeMo cBIT HABKOJIO cede

YueHb / yueHHIIs:

6UA6J1A€ YMIHHS 1 0eMOHCMpPY€E HABUYKHU 3/11ICHIOBATH
JOCITIJDKEHHS, ONPAIlbOBYBAaTH 1H(GOPMAIIit0, PO3B’I3yBaTH
npobnemu (1HAMBIAYalnbHO i y CHIBIpAaIli) HA OCHOBI
MIPUPOTHAYOTO 3MICTY, 1110 TISITa€ BUBYCHHIO.

Haeooump camocTiitHo a60 3 JOMOMOT00 BUUTENS / BUNTENLKH
YH IHIIMX OCi0 MPUKIIAAN ASIKUX PEYOBUH 13 HAHOIMKIOTO
JOBKIMIs (JTiTTiti/>KMpH, BYTI€BOIN, OIKH®, HyKIIETHOBI
kucaot®, Mmetan®, roinepon, Byriens®, cipka, pocdop’, kucens,
a30T, BYTVIGKHCIINIA ra3, 030H,® Bosa, BoJIeHs Y, Kpeiina, xapyoBa
co/a, KBapIl/micOK TOMLIO), YUCTUX PEUOBHUH i CyMIILICH, pO3UMHIB i
CYCIICH31i; HACHYCHHX 1 HEHACUYEHUX PO3UHHIB; JESKI
MIEPETBOPEHHSI PEYOBHUH y IPUPOI i y OOYTI.

Bubupae noninbpH1 ciocoOu pO3AUICHHS CYMIII 3aJIeKHO Bif 11
CKJIaTy.

Jompumyemubca nipaBui 0€31eYHOT MOBEIIHKH I 30€peKEHHS
3I0pOB’S 1 TOBKLJIJIS

Atomu. Mosnekynu.
PedoBunu

[TommpeHicTh aToMiB PI3HUX

BUJIIB y TIPUPOIL.

Pi3HOMaHITHICTH PEYOBHH.

MarepiainbHi 1 BipTyasibHi
MOJIEJT CTPYKTYPHHUX
YaCTUHOK PEUOBHHHU.

Hacuueni it HeHacHueH1
po3unHH. Po3unHeHHS i
PO3YHHHICTb. 3aJICKHICTh
PO3YHHHOCTI BiJ
TEMIIepaTypH.

YucTi pedoBUHH 1 CyMiIIi.
Po3unHu i cycnensii.

Jocnigxenns
® Jlisl OLITY HA IIKAPATYIy KypsidoTo sSUIIS;
® CTIHKICTh JI0 HArPiBaHHS JACAKUX PEUOBHH (ITICOK,
Kpeiaa, Kpoxmalb, IIyKOp, OLIOK TOIIO);
® DPO3YMHEHHS JCSIKUX PEUOBUH Y BO/II;
® pO3IITICHHS cyMiliel (MarHiTHE PO3IiICHHS,
(GinbTpyBaHHS, BUMIAPOBYBAHHS, TUCTHIIIOBAHHS,
neHTpudyryBaHHs 1 marnepoBa xpomarorpadis);
e 100yBaHHSI BYTJIEKUCIIOTO Ta3y 13 COM U OITY,
raciHHg HAM CBIYKH,
® PO3YMHHOCTI KUPIB (Ha MPHUKIAII,
COHSIIITHUKOBOI 0J1i1) Y BOJI1 Ta CITUPTI;
® PO3YMHHICTH IIIOKO3H, IIYKPY, KPOXMAJIO,
TUIIEPOITy TOIIO B XOJIOAHIN (Tapsdiil) BoAi;
® PO3YMHHOCTI i 30BHIIIHKOT'O BUTIISITY OLIKIB Ha
MPUKJIAJ O1JIKa KypsiuoTO SIS,
KopucryBanus BUMIpIOBaIbHUMH
npusiagamMu / MoaeISIMHU:
Baramu moaensiMu aToMiB, MOJIEKYIL.

SIK CKJIQJIHUKH TKi ¥ OpraHi3mis;

SIK CKJIQJIHUKU OPTaHi3MiB;

SIK CKJIQJIHUK TIPUPOIHOTO ra3y, BAKOPHCTOBYBAHOTO B IOOYTI;
SIK CKJIQJIHUK KOPHCHOI KOTAIMHY, [TAJIMBa, aACOPOCHTIB TOIIIO;

SAK CKIIaTHUKH HOBiTpH;

3
4
5
6
7
8
9 SIK €KOJIOTIYHO YKCTE IajbHE.

SIK CKJTQIHUKH CIPHUKIB (TOJIOBKA CipHUKA, TIOBEPXHSI JIJISl YUePKAaHHS Ha YIIAKOBIT);




PozninenHs cyminiei.

OuuiieHHsa BOIU

MogaesroBaHHA
o HOLIMPEHOCT] aTOMIB Pi3HUX BUIIB Y
MIPUPO/II;
o MOJIEKYJ KHCHIO, BOJHIO, a30TY, BOJIH,
METaHy, BYIJIEKHCIIOTO Tazy;
o YHCTUX PEUOBHH 1 CyMillIeH;
o JeSIKUX TIEPEeTBOPEHb PEUYOBHH y IPUPOIL H y
moOyTi.
Po6ota 3 indopmaniero
PO MOITUPEHICTh aTOMIB PI3HUX BUIIB Y IPUPOII,
po po3MileHHs iH(popMaIlii Ha eTHKeTKax
XapUYOBUX MPOJYKTIB 1 TOBAPIB ITUPOKOTO BKUTKY
1010 BMICTY Pi3HUX PEUOBHH.

PobGota y rpyni nus po3s’si3anHst npodiem:

IUTSL 9OTO JIFOJMHA CTBOPIOE MITYYHI PEYOBUHH; SIK
OUYUIIYIOTh BOAY y TBOEMY HACEJIIEHOMY ITYHKTI; 110
Take IiHa, I 1 JuM?

IIpoexTHA NiATBHICTS!

OYMILECHHS BOJIH;

[IEMEHT — He3BUUaiiHa CyMil;

«S1 ximik / XIMIKHHS, MOJIEKYIIApHHI Au3ainep /
au3aliHepKa, inkeHep / iHKeHepKa 3 po3poOIIeHHS
MarepiaigiB»

Yuenb / yuenuus:

6UA6/IA€ YMIHHS 1 0eMOHCMPYE HABUYUKH 31IHCHIOBATH
JOCIIJIKEHHS1, ONPalbOBYBaTH 1H(OpMaIlito, po3B’I3yBaTH
npoOaemMu (1HAUBITYyaIbHO W y CITIBIIPAIli) HA OCHOBI
MPUPOJHUYOTO 3MICTY, IO IMiJUIATa€ BUBYCHHIO.

Haeooums npukiaau: pyxoMux 1 HEpYXOMHX TiJ, KOHTAaKTHHX 1
OE3KOHTAKTHHUX CHJI, IPOSIBY 1HEPLIi, IUIACTUYHUX 1 TPYKHUX
nedopmariiii, BUIiB TePTs, TUIIIB IIepeCyBaHb OPraHi3MiB y
pocTopi (TOB3aHHS, IJIaBaHHsA, Oir, MOJIIT), PEAKTUBHOTO PYXY Y
MPUPO/II 1 TEXHII, pyHHIBHOI J1i CHUJT IPUPOAH, TIEP1OTUIHUX
MPOIIECiB, MPOCTUX MEXaHi3MiB, (PI3MUHUX BIPAB, 1110
BHKOPHUCTOBYIOTh JIJIs1 TPO(PTAKTUKH (KOPEKIIil) MOPYIICHb

Pyx i ciokiii. BinHocHicTh
pyxy. HIBuIKiCTB pyXYy.
Pexopau mBUIKOCTI B
MPUPO/II 1 TEXHIIII.

Bzaemonis. Cuna. I'padiune
300paKEHHS CHIIH.

SBume iHeptii. [HepTHICTB.
Maca.

Cwua tsokinas. [punmusy 1
BIJIIUIUBU.

JocaixxenHs

e  BuAIB pyxy ((pi3uuHUX TiJI, OpraHizMis) 3a
pi3HUMU KJIacU}iKaiiHUMU O3HAKAMU;

®  CIIOCTEpPEXEHHS 3a pyXOM TBapuH (00w06020
yeps sika, 2onyba, pubu moujo);

®  BUMIpIOBaHHS MIBUJKOCTI PyXy TiJIa, MacH Tija,
CUIIH,

®  CIIOCTEpPEKCHHSI 1HEPIIii;

e  BUSBJICHHSA Aii cuiM (3MiHA CTaHy PYyXY,
nedhopmartis);

®  JIOCHTIPKCHHS TPOSBY CHUJIU TSOKIHHS Ha
TPUKIAJI TaTiHHS TiJT;




MTOCTaBH.
3oo6pascye cxeMaTnyHO (Pi3UUHE TIJI0, TPAEKTOPIIO PYyXY Tija,
HAMpPsIMOK IIBUIKOCTI, Jii CHIIK (32 BUOpPAHUM MacCIITaboM).
Po3niznae nepionuuHi pyxu, KOPUCHI ¥ MIKIAJIUBI POSBH TEPTS U
OIIOpY PiAMH 1 ra3is.

Onucye B 3aTallbHAX PUCAaX PEAKTUBHHUH PyX, PyX PIAH 1 ra3is,
o0epTalibHUH, KOJMMBAIBHUN 1 XBUIBOBUH PyXH; IPUCTOCYBAHHS
NITaxiB JI0 MOJBOTY, pUO 10 MIaBaHHs, JOIIOBOTO YEpPB’sKa 10
MOB3aHHS.

Iosacuroe, MO Tija MOXYTh PyXaTHCS 3a IHEPIII€I0, MaIal0Th Ha
MOBEPXHIO 3eMJTi BHACIIIOK il 3eMHOTO TSDKIHHS, 3MIHIOIOTh CTaH
crokoio / pyxy i/a6o mehopMyroThCS BHACTIIOK il CHITH; PyXOME
TiJI0 Ma€ KiIHETHUHY €HEprilo, MiHATE HaJl TOBEPXHEI0 a00
nedopMoBaHe — MOTEHITIATLHY €HEPril0; MEXaHIYHA CHEPTis
BH3HAYa€ 37]aTHICTh TiJla BUKOHYBAaTH poOOTY, IPOCTi

MEXaHI3MH — 1€ PUCTPOI, K1 JAFOTh 3MOT'Y BUKOHYBATH POOOTY
3a YMOBH JOKJIaJIJaHHS JI0 TiJIa TOPIBHSIHO HEBEIMKOI CHIIH (32
OJIHOYACHOTO 301IbIIICHHS BIJICTaH1) 1 3MIHIOBATH HAMPSAMOK JTii
CWJIH Ha 3PYYHIIINAN JUIS JTFOIHH.

Bu3nauae BIIIMBOBICTh pPyXOBOi aKTHBHOCTI Ha CTIIOCI0 KUTTS 1
3I0pOB’s IIoAUHU; MicsIls Ha MPUIUIMBH 1 BIITUTHBY HA 3eMIIi;
oTopy cepeoBuIla Ha popMy TUT; pyxXy 3emili Ha UKIIYHICTh
MPOIIECIB Y MIPUPO/II.

Knacugixye camocriiino abo 3 10MOMOT00 BUHTENS / BAUNTEIBKH
YM IHIIMX OCi0 BUIM PYXIB 3@ BUIIIAOM TPAEKTOPII, 3a
MePIOIUYHICTIO; PEYOBUHU — 32 MPYKHUMHU BIACTUBOCTSIMH, THUITN
nepecyBaHb OpraHi3MiB y POCTOPI, BUJIA CHJI, IPOCTI MEXaHI3MH.
Yemanoenioe 38° 13k Mixk IPORACHUM NIUISIXOM 1 9acOM Ha HOTO
MOOJIAaHHS;, MAacOI0 ¥ IHEPTHICTIO TLJIa; CHIIOIO, TIEPEMIIIICHHSM 1
BUKOHAHOIO POOOTOIO.

Ha3ueae OCTiIOBHICTh BIACHUX I Y HEOC3MEYHUX CUTYAITISIX
MPUPOTHOTO / TEXHOTEHHOTO TIOXOKEHHSI.

Jlompumyempca npaBui 0€3MEYHOT MOBEIIHKY IS 30epeKeHHS
3JI0POB’sl 1 TOBKIJISA, MPABHJI O€3MEYHOIT MOBEAIHKH YUaCHHUKIB

JOPOKHBOTO PYXY.

Hedopmartii. [IpyxHicTb.
[TnacTuunicTh. KpUXKICTS.
Cuna npyxHocri. Bara.
HeBaromicrts.

Tepts. Buau tepts. Cuna
tepts. Omip cepeaoBUIIA.

Pyx y nmpupogi i TexHii.
PeakTtuBHUII pyX.

[MepioguunicTh. L{UKITIYHICTD.

Pyxu opranizmis.
[IpucTocyBaHHs OpraHizMiB
110 TpaBitaiii. 3HaUeHHs
PYXOBOi aKTHBHOCTI JJIS
3710pOB’sl JIFOANHH.

Mexaniuna enepris. Pobora.
[TpocTi MexaHi3MHU.

JTOCJTIJDKEHHS MPY>KHUX BJIACTUBOCTEH TiJ;

TIOPIBHSIHHS CHJT TEPTS;

BUSIBJICHHS BIUTUBY OIOPY CEPEIOBHUIIIA;

CIIOCTEPEKEHHS KOIMBAJIILHOTO PYXY, XBUJIb;

CIIOCTEPEKEHHS IEPETBOPEHHSI MEXaHIYHOT

EHeprii;

®  JIi1 IPOCTUX MEXaHI3MIB.

MopaenroBaHHA:

®  MEXaHIYHOTro pyXy (30Kpema, BiTHOCHOCT1
Pyxy);

e  CTaHy HEBaroMmocTi;

®  BaXEIIB;

®  TIOCIIOBHOCTI i Y HEOE3MEeUHUX CUTYaIlisIX;
HPUPOTHOTO / TEXHOT€HHOTO MOXO/KEHHH,
YYaCHHKIB / Y4aCHHUIIb IOPOKHBOTO

KopucryBanus BUMIpIOBaIbHUMH

npusiagamMu / MoaeIsIMHU:

JUHAMOMETPOM, BaraMu

Po3B’si3yBaHH4 3a/1a4:

3ajadi 13 BU3HAYEHHS IBUKOCTI PyXY T, TpadiunHe

300pakeHHS CHII.

Po6ota 3 indopmanicro

CTBOPCHHS MPE3EHTAllIl 1 MPOTpaMHUX MPOEKTIB, 10

MPEJCTABIAIOTH MOJETI pyXy, MaaiHHi, Jeopmartii

TUI, OpUTIHAIBHI CIIOCOOUW TIEPEMIIIICHHS TBAPUH Y

npocTopi (OUTKU-TeTATH, pUOH, IO JTITAIOTH),

PYXHU POCIIVH, PyHHIBHI Ail cuiI mpupoau (IyHami,

BYJIKaHH, 3eMJIETPYCH, 3CYBH, KAMEHETa !, TaBUHH,

yparaH / TaiipyH), pyHHIBHI A1l CUJI IPUPOJIH, IO

TPAIUIAIOTHCS Y TBOEMY Kpal.

PoGora B rpymi 151 po3B’si3aHHs NP0O0JIeM: HOMY

NITaxu JIiTaloTh, a pUOU TUIaBAIOTh, YoMy MicsIb He

najae Ha 3eMJIIo, 1110 O3HAYA€E BUCIIB «PyX — 1€

KHUTTSIH-TOLIO.




IIpoexTHA NiANBHICTD!
® KOHCTPYIOBAHHS PEaKTUBHOI'O IPUCTPOIO,
Tepe3iB, MOBITPSHOTO 3Misl IK MOJEII KpHJia
nTaxa,
e «fl actpoHOM / acTpOHOMKA, acTpOHaBT /
acTPOHABTKA, TPEHEP / TPEHEPKa,
CTIIOPTCMEH / CIOPTCMEHKa»

Yuenb / yuenuus:

6UA6/IA€ YMIHHS 1 0eMOHCMPYE HABUUKH 31IHCHIOBATH
JOCIIJIKEHHS, ONPalbOBYBaTH 1H(OpMaIlito, po3B’I3yBaTH
npoOiemMu (1HAUBITYyaIbHO W y CITIBIIPAIli) Ha OCHOBI
MPUPOJHUYOTO 3MICTY, IO IMiJUIATa€ BUBYCHHIO.

Hagooums caMoCTiiHO a60 3 TOTIOMOTOK BUMTENSA / BUATENBKU
YM IHIIMX OCi0 MPUKIIAAN PEYOBUH Yy PI3HHUX arperaTHUX CTaHax;
mudy3ii B piIMHAX, Ta3ax 1 TBEPJAMX TLIaX; BUJIB TEILIONEpeaayl;
MEPEXO/iB PEYOBHH 3 OJHOTO arperaTHOro CTaHy B 1HIIHIA;
TEIJIOKPOBHUX 1 XOJIOJHOKPOBHUX TBAPUH; POZLIMPEHHS Tl
YHACIiJOK HarpiBaHHS, BU/IIB ITaJTUBA.

Po3niznae camocTiiiHO 200 3 TOOMOT0I0 BUMTEIS / BUNTEIBKA YA
1HIHMX 0ci0 BUIM TETIoNepeiadi; 3MiHN arperaTHUX CTaHiB;
e(heKTH, sIKi CYIPOBOKYIOTh TOPIHHS (BUIIJICHHS TEIUIA 1 CBITIIA).
Onucye B 3araJbHUX PHCAaX CAMOCTIHHO a00 3 TOTIOMOTOI0
BUMTES / BUMTEIBKHU UM IHITHX 0CI0 MEXaHi3MH TeIIonepeaui;
3MiH arperaTHUX CTaHiB, TEPMOPETYJIALI] B OpraHi3Mi JIIOJUHH.
Knacughikye Binomux oMy TBapuH Ha XOJIOTHO- Y1
TETUIOKPOBHUX.

306pasricye cxeMaTHUHO MPOLIECH KOHBEKIIi1, BUTIADOBYBAaHHS.
Iloschioe caMocTiiiHO a00 3 IOTIOMOTO0 BUUTEIS / BUMTEIBKH YU
IHITUX 0C10 BJACTUBOCTI i O3HAKM PEYOBHH Y PI3HUX arperaTHUX
CTaHaX; 3aCTOCYBaHHS TEIIONPOBITHOCTI 1 KOHBEKIIi1
(OX0JIOHKEHHS, OTTaJICHHSI, TEPMO130JIFOBaHHSI, YTBOPECHHS
Opu3iB); YMOBH BUHUKHEHHS 1 IPUITUHEHHS TOPIHHS.

Po6ump BUCHOBOK, 110 3arajioM TBEP/i TiJIa, PIAMHY ¥ Ta3u
PO3IIUPIOIOTHCS B pa3i MOTJIMHAHHS TEIlIa i CTUCKAIOThHCA,
BIJIJAI0YH HOTO; 1110 TEIJIOBE PO3IIMPEHHS IPUBOIUTH 10 3MIHU

Pyx 1 B3aeMoist 4aCTUHOK
pedyoBUHU. ATperaTHi CTaHHU.
Hudysisa. dudysis B
opraHi3max.

I'ycruna.

Temneparypa. Temno.
TemnoBi BIaCTHBOCTI
peuoBHH. Bunn
TerIonepenayi
(TemIonpOBIAHICTD,
KOHBEKIIis,
BUIIPOMIHIOBaHHS).

TennokpoBHi i
XOJIOJHOKPOBHI TBapHHH.
Tepmoperynsiiist opratizmy
JFO/TMHHU.

Omniku. OOGMOPOXKEHHS.
["opiHHS, yMOBH H0T0
BUHUKHEHHS 1 IPUITMHEHHS.
Buninenss rema i cBiTiIa mifg
Yac TOPiHHS PEYOBHUH.
Jlxepena TEmIoBOi eHeprii.
[ManuBHi pecypcu 3emii.
Ponw opranizmiB y ixHbOMY
¢dopmyBaHHI.

HocaixxenHs:
o CTIOCTEepEeXKEHHS sIBUILA MU(y3ii (Ha MpUKIaIi
OpyCOUKIB KapTOILTi, 3aHYPEHUX Y CIK CMOPOJIMHH,
KaJMHU TOIIO;
. TJIaBaHHS PI3HUX T Y piAMHAX P13HOL
TyCTHHU,
®  TIOPIBHSHHS TEIUIOBUX BIACTHBOCTEH
peYOBUHU (TETUIOMPOBIAHOCTI);
. CIIOCTEPEKECHHSI KOHBEKIIl,
TEIUIONPOBIIHOCTI, TEIUIOBOTO BUIIPOMIHIOBAHHS,
®  CIOCTEPEKEHHS PO3MIMPEHHS | CTUCHEHHS
MOBITPSI BHACIIJIOK HArpiBaHHS W OXOJIOKEHHS;
e  BHMIPIOBaHHS TEMIIEPATypH, 30KpeMa
BJIACHOI TEMIIepaTypH Tijia eeKTPOHHUM 200
pTYTHUM (yI0Ma, 3 J03BOJIY ¥ 32 y4acTi TIOPOCTUX)
TEPMOMETPOM;
o CTIIOCTEPE)KEHHS BUIIAPOBYBAHHA 1
KOHJICHCYBaHHS BOJIH;
®  TOpiHHSA, YMOBH BUHUKHEHHS 1 IPUITUHCHHS;
®  TPUTOTYBaHHS MOPO3HBA.

MoaenroBaHHS:
JiT BUCOKOT / HU3bKOT TEMIIEpATyPH Ha Kypside
SIALE, TUCTOK POCIIUMHH.
KopucryBanHsi BUMiprOBaJIbHUMH
npuiagaMu / MOJAJISAMU: TCPMOMETPAMH
(cmupTOBHUM, €TIEKTPUYHUM), TeoTpadigHOI0 KapTolo,
JlaBayaMu TEMIIEpaTypH.




00’eMy Tina 1, SIK HACTIIOK, TYCTUHH PEUYOBHHH; 1110 3 BUCOTOIO
TeMIepaTypa MOBITPs 3HHKYETHCSL.

3aznauae ponp opranizMiB y (hopMyBaHHI TAIMBHUX
SHEPTeTUYHUX PECYPCiB; HACIIAKH IMOXKEX TSl TBAPUHHOTO T
POCIIMHHOTO CBITY.

Ycemanoenioe 36°a3xu Mixk IHTEHCUBHICTIO pYXY CTPYKTYPHUX
YaCTUHOK PEYOBHMHU i TeMIepaTypolo.

Apzymenmye HeoOX1HICT PAIlIOHATEHOTO BUKOPUCTAHHS
MAIMBHUX PECYPCIB.
Jlemoncmpye OCTIAOBHICT /i MM YaC BUHUKHEHHS TTOXKEXI,
JOTIOMOT Y JIFOJTUHI, III0 OTPUMaJIa OIIKH.

Jlompumyempca paBUil MOBOHKEHHS 3 BOTHEM, PTYTHUM
TEPMOMETPOM JJIs1 30€pEKeHHS 3I0POB’S 1 TOBKULIS

HarpiBanus. Po3mmpenns /
CTHUCHEHHS 1 30€peKeHHS
MacH MiJ 4yac MpoIieciB

HarpiBaHHs H OXOJIOKEHHSI.

3MiHU arperaTHUX CTaHIB

Po3p’si3yBaHHs 3a1a4:
.. m
Ha OJIHY [0 13 3aCTOCYBaHHAM (QOPMYIH p = v

Po6oTa 3 indopmanier: cTBOpeHHs A0MOBIII i/ab0
MIPE3eHTAIli] SIK pi3Hi OpraHi3Mu (POCIMHHU, TBAPUHH,
rpubu, 6akTepii) MPUCTOCYBATUCS 10 i1 HU3bKHX 1
BHUCOKHUX TEMIIEPATYP; HACTIIKU TOXKEX IS
POCIIMHHOTO 1 TBAPUHHOTO CBITY.
PoGota B rpymni A5 po3B’si3aHHs npodJieM:
3HAQYEHHS BOTHIO B )KHUTTI JIIOAUHHA. YoMy pi3HI JTHOIU
CIpUIMAIOTh TEMIIEpaTypy no-piznomy? Yomy iin
MOCUTIAIOTH CULTI0? SIK MMOPIBHATH T'yCTUHY ITYKPY U
comi?
IIpoexTHA AiSVIBHICTD:
® BUPOIIYBAaHHS KPUCTAJIB 13 PO3YMHIB 1
PO3ILIaBIB;
® 3MiHU arperaTHUX CTaHiB PEUOBHHHU B
MPUPO/Il ¥ y TOOYTI;
® BHUI'OTOBJICHHS MOJIEIN TEPMOMETPA;
e Sl TerioeHepreTUK / TETJIOEHEPreTeca,
MOKEKHUK / TIOKEKHHILISD»

Yuenb / yuenuus:

6UA6/IA€ YMIHHS 1 0eMOHCMPYE HABUUKH 31IHCHIOBATH
JOCIIJIKEHHS1, ONPalbOBYBaTH 1H(OpMaIlito, po3B’3yBaTH
npoOaemMu (1HAUBITYyaIbHO W y CITIBIIpAIli) Ha OCHOBI
MPUPOJHUYOTO 3MICTY, IO MiJUIATa€ BUBYCHHIO.
Hagooums nipuKiaau: JHKEpes CBIiTIa, 3BYKY; ONTHIHUX
MIPUIIAIIB.

Po3piznse camocTiiino abo 3 TOMOMOT00 BUUTENS / BUNTEIBKH YU

1HIIKX 0Ci0 MpUKJIaau NPosBY iHPpauepBOHOTO U
yIbTpadiosIeTOBOTO BUIIPOMIHIOBAHHS, iH(pa- it yIbTpa3ByKy.
3o6pascye camocTiitHO a00 3 TOTIOMOTOI0 BUMTEJISI / BUMTEIIBKU
YH THIIUX OC10 MPSIMOJIIHIMHE MTOUTUPEHHS CBITIIA; BITOUTTS 1
3aJIOMJICHHS CBITJIa; YTBOPEHHS TiHi; CXeMYy, III0 JJEMOHCTPYE
3arajJbHUN Mporec POTOCHHTE3Y.

Onucye B 3aralbHUX pHCax caMOCTiHO ab0 3 10TIOMOT0I0

Jlxepena citia. CoHie.
CoHsiuHa eHepris.
OcsaiTnenictb. JIrokc.
Po3smonin ceiTiia ¥ Tersia Ha
3eMHI{ TTOBEPXHI.

[IpsimomniHiliHE MOMKPEHHS

cBitna. Binburts. JI3epkana.

ConguHe 1 Mica4He
3aTeMHeHHs. TiHb.
3aI0MIIEHHS CBITJIOBUX
MIPOMEHIB.

OnTuuni npuiagu. Oko —
JKUBUW ONTUYHHUN TPUIIAIL.
B3aemonis cBitia 3

JocaixxenHs

e CIIBBIJHOILICHHS BiicTaHeH / po3MipiB MixK
JKEPEITIOM CBITIIA, TIPEIMETOM 1 TIHHIO;
IPEIMETOM, JIIH3010 1 300paKEHHAM;

® IHTECHCHBHOCTI OCBITIIEHOCTI POOOYOT0 MiCIIsI
yuHs / yaeHuni y mkoui (Baoma) 3a J0IOMOT00
JIOKCMETpa, yMOHTOBAHOTO B CMapT(OH 4 B
1M poBUl BUMIPIOBAILHUN KOMILIEKC;

® KICTKOBOI ITPOBITHOCTI;

® BJIACHOI TOCTPOTH CITyXY 3a JOMOMOTOIO
U(PPOBUX BUMIPIOBATILHIX KOMIIJICKCIB;

e c(eKT 3aTUIIKOBOro CIpUiMaHHs KOJIbOPY,

® TIPUCTOCYBAHHS OKa JI0 CIIPUIMaHHS KOJIbOPIB.




BYMTEIIS / BUMTENBKH YU 1HIIMX 0Ci0 YTBOPEHHS 3BYKOBOT XBHJII,
BJIACTHUBOCTI CBITJIOBUX IIPOMEHIB BITOMBATHCS 1 3AJIOMJTIOBATHCS
Ha MEXi PI3HUX CEpEeIOBUII]; PO3IMOAUICHHS CBITJIA i Teria Ha
3eMHi{ TTOBEPXHI; pOJIb CBITJIA 1 3BYKY IiJ] 9ac OOMiHYy
iHpoOpMalli€ro MiXK OpraHi3MaMu; SIK MU 0a4UMO KOJIip MPEIMETIB
y O61JIOMY ¥ KOJIbOPOBOMY CBITJII; IEPETBOPEHHS PEUOBHH,
CYNPOBOJ)KYBaH1 BUIIJICHHAM 1 TIOTJIMHAHHSM CBITJIOBOI €HEPTIii.
ITosacuwoe camocTiitHo a00 3 JOMOMOTO0 BUNTENS / BUNTECIBKH UK
1HIHX 0ci0, 110 JTtou 6a4aTh MPEAMETH TOMY, 110 BOHH a00 cami
BHUIIPOMIHIOIOTH CBITJIO, 00 BiIOMBAIOTH OTO B iXHI 04Yi; 110
OCBITJICHICTh TIOBEPXHI 3aJICKUTH BiJ JDKEpesa CBiTia, BiCTaH1
HOTO 710 OBEPXHI M KyTa MaJiHHSA IPOMEHIB; 110 JIIH3H 3MIHIOIOTh
HaNPSMOK MOIIMPEHHS CBITIIOBOTO MPOMEHIO; IO JIIH3U
XapaKTEePU3YIOTh (DOKYCHOIO BiJICTAaHHIO, 110 3BYKH YTBOPIOIOTHCS
BHACJI/IOK MOIIUPEHHS KOJIUBaHb y MPYKHOMY CEPEOBHILIL; 0
YUM OUTHIIIMIA po3Max (aMILTITYa) KOJIUBaHb KaMEepTOHA, THM
TYYHILINH 3BYK; LTFOCTpaIlii, 0 IEMOHCTPYIOTh IPOXOHKEHHS
3BYKOBOT XBHJI1 Y BYCi, @ CBITJIOBOTO TIPOMEHIO — B OIII.
Yemanoenroe nonibuicTs MiXK CBITIIOBUMH i 3ByKOBUMHU
SIBUIIIAMH.

Bu3nauae BB MOBEpXHi HA BIIOUTTA CBITIIA, POKYCHOT
B1JICTaHI JIIH3M Ha BEJIMYUHY 1 YITKICTh 300pakKeHHS.

0062060p10€ 3 TOTIOMOTOI0 BUUTEISI / BUMTEIBKH UM 1HIITHX OCI0
POJIb IITYYHHUX JHKEPETT CBITIIA HA PO3BUTOK CYCITUIHCTBA 1 BILJIUB
Ha HaBKOJIMIITHE CePEeIOBUIIE (HATPHUKIIA[], MiChKi BOTHI MOXKYTh
MOJINIIUTH HIYHY BUIUMICTb, aJIe CIPUYUHUTH CBITIOBE
3a0pyIHEHHS, 1e30PIEHTAIlII0 MITaXiB; PO BUTPATH MPUPOTHUX
pecypciB At BUPOOJICHHS €JICKTPUYHOI €HEPTii); BaXKJIUBICTh
3BYKY B CYCIUIbCTBI (HAPUKIAI, JUTsl CIIUIKYBaHHS, My3UKH — JJIS
€CTETUYHOTO 33J0OBOJICHHS, YIIBTPAa3BYKY — Y MEIULIMHI) 1
IIK1IJTMBUNA BIUIMB IIYMY Ha JTIOBKIJUISA;

POJIb HAYKH B PO3LIMPEHH] MEX CIIPUHHATTS 1 pO3YMIiHHS
HaBKOJIMIITHBOTO CBITY; 3HAYCHHS €HEPTii COHIYHUX MPOMEHIB JIJIs
BCHOT'O )KMBOT'O Ha TUTAHETI.

Apzymenmye HeoOX1THICTh 3aCTOCOBYBATH €HEPro30epekHi
JIaMIIH, ITyMO3aXMUCHi 0ap’epH.

pedoBuHOI0. Konbopu.

3ByK — JpKepeno iHpopMariii i
3aci6 crinkyBaHHs. [ 'y4HICTh
3BYyKy. Jlyna. [lomupenns
3BYKY B Pi3HUX
CepeIoBUIIAX.

Byxo — opran cripuiiHATTA
3BYKY.

[IIym™ 1 #ioro BIJIMB HA
Oprasi3M. YIIbTpa3ByK.

IadpaszByk.

[TopiBHSHHS ONITUYHUX 1
3BYKOBHUX PELENITOPIB
JIOIMHYU W TBapHH.

Banu 30py i ciyxy.

Ponp Hayku B po3mmpeHHi
MEX CIpUHMaHHA 1
PO3yMIHHS HABKOJIUIIHHOTO
CBITY

Mogae/iroBaHHS 3BYKOBOi XBHJIL.
KopucryBanHsi BUMiprOBaJIbHUMH
npujiagamMu / MOIEJSIMH: TPAHCIIOPTUPOM,
KaMEpTOHOM, JIaTYNKaAMHU OCBITJIICHOCTI i IIymy,
MOJIEJISIMHA ByXa M OKa, JYIIO0.
Po6oTa 3 indopmaniero: posb cBiTIA 1 3BYKY B
KHUTTEAISITBHOCT] PiI3HUX ICTOT Ha TUIAHETI; pOJIb
HayK{ B PO3MIUPEHHI MEX CIPUHHATTS 1 PO3YMIHHS
HaBKOJIMIIHBOTO CBiTy. CTBOPEHHS KOMI FOTEPHUX
MPE3EHTAIllH, 1110 IEMOHCTPYIOTh MOIIMPEHHS CBITJIa
1 3BYKY.
PoGora B rpymi 1 po3B’si3aHHs IPo0JieM:
Yu HacmpaBai Mynuisa nepezae mym Mops? Uu
HaCIpaB/i KpIT Cainui?
Yomy OaMCKaBKY BUTHO paHille, HK yTH TYPKIT
rpomy?
IIpoexTHA MiATBHICTS!
® KOHCTPYIOBAHHS ONTHYHUX MPUIaiB
(xamepa-00cKypa, IEPUCKOII, KaIeHI0CKOII),
KapTOHHOT'O MPUJIALTY, IO JJAa€ 3MOTY
BUMIPSTH KYT 1 BiJICTaHb 10 HAMOIMKIO1
TOYKH SICHOTO OaueHHS

o Sl My3ukaHT / My3uKaHTKa, Maysip /
MaJIIpKa, OKYJICT / OKYJICTKa, JOp-JiKap /
JKapKa»




Jompumyemsca npaBuI TirieHu 30py 1 CIyxXy, 0e3mednoi
MOBEAIHKH M1 PIMUMHU COHTYHUMU ITPOMEHSIMH.

3nae npo niepiry JONOMOTY B pa3i COHSUHUX OMIKIB 1 COHTUHOMY
(TeruioBOMY) yaapi, yMi€ Hamatu ii

Yuenb / yuenuus:

6UA6/IA€ YMIHHS 1 0eMOHCMPY€E HABUUKH 3IHCHIOBATH
JOCIIJKEHHS1, ONPalbOBYBaTH 1H(OpMaIlito, po3B’I3yBaTH
npoOyemMu (1HAUBITYyaIbHO W y CITIBIIPAIli) Ha OCHOBI
MPUPOJHUYOTO 3MICTY, 1110 BUBYAETHCS.

Hagooums npuKiIaay: eISKTPU3allii TUT; JKEPEN eIeKTPHIHOTO
CTpYMY; PEUOBHH, 110 MPOBOISATH 1 HE MPOBOJAATH EICKTPUIHHUN
CTPYM; Ji{ €JIEKTPUIHOTO CTPYMY; MPOSIBIB EICKTPUIHUX 1
MAarHiTHUX SBUIL y IPUPOI i y moOyTi; TBAPUH, 110 BPAXKAIOThH
ENIEKTPHYHUM CTPYMOM.

306pasicye cXxeMaTUYHO €JIEMEHTHU €JIEKTPUYHOI cXeMH (J1amia,
JDKEPEIIo CTPyMY, BUMHUKAY ), TO3HAYCHHS TIOJIFOCIB MAarHiTHOTO
OJISI.

Po3piznsc enexTpoH, siK HETaTUBHO 3apsIKEHY YaCTUHKY, SIPO
aToMma — sIK TIO3UTUBHO 3apsJKEHY YaCTUHKY; POBITHUKH 1
JeJICKTPUKH; MBHIYHUH 1 TIIBACHHUN MarHiTHI MOJIOCH 3eMITi.
Onucye B 3aralbHUX pHCax MEXaHi3M eJIEeKTPHU3allil TepTIM;
B3AEMO/IIIO EICKTPUYHO 3aPSAHKEHUX TUT, YMOBH 1ICHYBaHHS
EJIEKTPUYHOTO CTPYMY; [Iii €IEKTPUYHOTO CTPYMY; MarHiTHy
B3A€EMO/III0; ICHYBaHHS €JIEKTPUYHOTO CTPYMY B OpraHizmax;
BUKOPUCTAHHSA €JIEKTPUYHOI eHeprii Ta HeOOX1AHICTh 11

32011 KEHHS.

Iloacnrwe camocTiitHO 200 3 JOTIOMOTOI0 BUUTENS / BUNTEIBKU YK
IHITUX 0Ci0, 10 BHACIIIOK €ICKTPHU3aIlii TEPTAM €JIECKTPOHHU
MOXKYTb TIEPEMIILYBATUCS 1 TUJIO, 1110 BTPATUJIO EJIEKTPOHH, CTa€
MO3UTHUBHO 3apsPKEHUM, a Te, [0 Ha0yJI0 — HETaTUBHO; 110
CTPYM MOXe€ MPOTIKATH JIUILE B 3aMKHYTOMY KOJi; 1[0 MarHiTHi
BJIACTUBOCTI PEYOBUHH TaKOK 3yMOBJICHI HAasIBHICTIO
SJIEKTPUYHHX 3apAIiB 1 IXHIM pyXOM; €IEKTPUYHO 3apsiIKEHI Tia
1 MarHiTy B3a€EMOJIIFOTH Yepe3 eJIEKTPUYHE 1 MarHiTHE TOJIS, 110
HaBKOJIO 3eMJIi iCHye MarHiTHE ToJIe.

Ycemanoenroe 38’13k Mixk BETMUMHAMH, 110 XapaKTEPU3YIOTh

B3aemogis enekTpuaHO
3apsAHKEHUX T,
Enexrpuunuii crpym.
xepena ctpymy.
[TpoBimHUKY i TIETEKTPUKH.
Benmuwnamn, mo
XapaKTepU3YIOTh MPOTIKAaHHS
CTPYMY B KOJIi: CHJIa CTPyMY,
eJIGKTpUYHA Hampyra i omip,
iXH1l B3a€MO3B’SI30K.

Hii ctpymy (Temiosa,
CBITJIOBA, MarHiTHA.

Marnuitu. Margitaa
B3aeMo/isg. MartiTHe mose
3eMiti, HOT0 3HAYEHHS IS
TBApHH 1 JIIOJIEH.

Enextpuuna enepris 1 ii
BUKOPHUCTAHHS.
Enexrpocraniii.
Enepro36epesxHi TeXHOIOT].

Bionoriyna aist enNeKTPUYHOTO
1 MarHiTHOTO TOJIIB.
EnextpuyHi i MarHiTHi sIBUIIA
y IPUPOJIL ¥ KUTTI JIIOIUHU

HocaixxenHns:

e CIIOCTEPEIKEHHS eICKTPU3AIlil TePTIM;

e CKJIQJIaHHA EJICKTPUYHUX KiJT;

e CIIOCTEPEIKCHHS BIUIMBY JIEIKUX 3MIHHUX
(KUTBKOCTI JIKEepesl Ui CIOKUBAYiB) HA CUITYy CTPYMY
B KOJIi;

e CIIOCTEPEKEHHS il eNEKTPUIHOTO CTPYMY;

e CIIOCTEPEIKECHHS B3a€EMO/I1i MarHiTiB.

KopucryBaHHsi BAMipIOBaJILHUMH NpUJagamu /
MOAEJISIMH: aMIIEPMETPOM, BOJIBTMETPOM,
€JIIEKTPUYHUM JITYMIIBHUKOM, KOMITACOM.

Po3B’si3yBaHHsI 3a1a4: 13 BU3HAYCHHS 1 TOPIBHSHHS
CHJIU CTPYMY 32 Pi3HHUX 3HaU€Hb ONOPY i HAPyTu B
KOJI.

Po6oTa 3 indopmaniero: nocniau ["anbBaHi,
TBapUHMU, 1[0 BPAKAIOTH CNEKTPUIHUM CTPYMOM,
eHeprosoepexHi TexHosorii. CTBOpeHHs
MPE3CHTAIli} JOCTIKSHHS SBUIIL.

Po0Oota B rpymni A5 po3B’si3aHHs npodJeM:
SIK OpIEHTYBATHUCSA 3a toromMoroto kommaca? GPS?
(3aBASKH YOMY JIFOAM 3yMUIN PO3BUHYTH 3aCO0H
HaBiraiii Big kommnaca 10 GPS?)
IIpoexTHA NiATBHICTS!

® BUTOTOBJICHHS CaMOPOOHOTO JiKeperna

CTpyMYy,

® BHUIOTOBJICHHS CAMOPOOHOTO KOMIIAca,

® BHUI'OTOBJICHHS JIIXTapUKa;

o «Sl eneKkTpUK / eNEKTPUKUHS, CHEPreTHK /




SJIEKTPUYHHIA CTPYM: CHIJIOIO CTPYMY, HAIPYyTrol0 Ta €ICKTPUIHUM
OTIOPOM; M1 MarHiTHUM TIOJIEM U €JIEKTPUYHUM CTPYMOM.
Bu3nauae BIIMBOBICT PI3HOTO OMOPY YU HANPYTH JHKEpesa Ha
CTPYM Yy KOJIi, MarHiTHOTO TTOJIsI 3eMJTi JJIsI )KUBOI 1 HEXKUBOI
PUPOJIH.

Apzymenmye He0OX1THICTD OIIaTHOTO BUKOPUCTAHHS
eJIEKTPUYHOI EHEepTii.

Jlompumyempca ipaBuII IOBOKEHHS 3 €IEKTPUIHUMHU
MpUJIaJJaMy, TaIbBAHIYHUMU €JIEMEHTaMHU ISl 30€peKCHHS
3I0pPOB’SI 1 TOBK1JUIA.

3Hae-npaBuiIa JOMOMOTHY JIIOJIMHI, YpaXKeHIN eNeKTPUIHIM
CTPYMOM, YMIi€ HaaTH ii

eHeprereca, MCIMYHUN TpaI[iBHUK /
MpaIiBHUIIS, aCTPOHOM / aCTPOHOMKA,
iHKeHep / IHKeHepKa B rany3i eeKTPOHIKH,
aikap / mikapka 3a ¢axom “¢izioTeparis’»

3. locaigzkyemo o0MiH i mepeTBOpeHHs1 eHeprii i p

C4Y0BHH

YueHb / yueHHIIS:

6UA6JIA€ YMIHHS 1 0eMOHCMpPY€E HABUYKHU 3/11ICHIOBATH
JOCITIDKEHHS, ONPAIlbOBYBATH 1H(GOPMAIIit0, PO3B’I3yBaTH
npobiemu (1HAMBIAYaNnbHO i y CHIBIpAalli) HA OCHOBI
MPUPOTHAYOTO 3MICTY, 1110 T1ISITa€ BUBYCHHIO.

Hagooums nipukiiaan caMOCTiiHHO ab0 3 JOMOMOTO0

BUMTE IS / BUMTEIBKHU UM IHITUX 0CI0 BHIM 1 [UKepesia eHepril;
NIEPETBOPEHHSI €HEPril B )KUBIH 1 HEXXUBIM MPUPOIi; MALIHH 1
MeXaH13MiB (IHIUX MPUCTPOIB), sIKI BAKOHYIOTh POOOTY 3a
paxyHOK IEepETBOPEHHS €HEprii.

Onucye B 3aTaJIbHAX PUCAaX CaMOCTIHHO ab0 3 TOTTOMOTOF0
BUMTEISI / BUMTEIIBKHU UM 1HITUX OCI0, SIK JFOM BUKOPUCTOBYIOTh
EHEePTiro (HampUKIIaa, TEMJIOBY EHEPTII0 AJIs ONaJICHHS;
SIIEKTPUYHY JJISl OCBITIICHHS, Y TOOYTOBUX MpUIaiax, ¥
TPAHCIIOPTHHUX 3ac00ax TOII0; BUKOITHE MAaJUBO, CHEPTIIO BITPY,
Boau i COHIIS AJ11 BUPOOHUIITBA €NIEKTPOCHEPTii), 1 sIK 11e
BIUIMBA€ Ha HABKOJIUIITHE CEPEIOBHIIIE; SIKi TIEPETBOPCHHS €HEPTii
BiIOYBarOThCS B OpraHi3Max POCIHH 1 TBApHUH.

Bni3znae y npupoJHOMY CEpEIOBHIII POCIHHH, 0 BUKOPUCTOBYE
JIOAMHA: KapTOILTIO, IIOMIJIOp, Mepellb, abpHKocCy, A0IyHIO,
rpyily, BUIIHIO, CIUBY, KaIlyCTy, OTiPOK, MIICHHUIIIO, )KUTO,
UOYITI0, YaCHUK.

Busenae xpoxMmalb, 1110 YTBOPUBCS MMij yac POTOCHHTE3Y B

Bunum 1 mxepena eneprii.
[TeperBOpeHHS eHEPTii B
JKUBIH 1 HOKUBIN TTPUPOSII.
3akoH 30epekeHHs 1
MePETBOPEHHSI CHEPTi.

KoedimienT kopucHoi mii.

IlepeTBOpeHHS PEUOBHH,
CYMPOBO)KYBaHi
BUIUJIEHHAM / IIOTJIMHAHHIM
TeIa 1 CBITIIA.

Jlxepena eneprii uist
oprani3miB. [ToHATTS m1po

peaxiiii OKUCHEHHS 1 TOPiHHS.

OCHOBHI CKJIQTHUKHA 1Ki:
O17IKH, KUPHU, BYTJICBOJIH.
®oTOCHHTES.

XapyoBi MPOAYKTH.
YacTuHM pOCITUHH, SIKI
JIIOIMHA BJKHUBAE B TKY.
bynoBa opranizmy pociuHu:

Jocnigxenns

CTIOCTEPEIKEHHS 32 EPETBOPEHHIMH €HEepril
Ha MOJIEJISIX, IrpalIkax Toulo;
CTIIOCTEPEIKEHHS BUIUICHHS 1 TOTJIMHAHHS
eHeprii (TerI0Bo1, CBITIOBOI, CIIEKTPHYHOT)
MiJ] 9ac XiMIYHUX peaKIlii;

TOPiHHSA KEBPIHHOI CKIKU B MOBITPi, KUCHI 1
3aTyxaHHs y BYTJICKHUCIIOMY Ta3i;

YTBOPEHHS KPOXMAJTIO Ha CBITJI ITi/T Yac
dboTocuHTE3Y;

aHaI3 3MICTy €TUKETOK XapuOBUX MPOIYKTIB
JUTSL BUSIBJIICHHS OUIKIB, JIIMTIJTIB 1 BYTJICBO/IIB;
BUTOTOBJICHHSI PO3MyIITyBaya JJIs TicTa i
IIOCIIIKEHHS 10r0 BJIACTUBOCTEH,

BHBYCHHS OYJJOBU KBITKH.

KopucryBanus BUMIpIOBaIbHUMH
npujiagaMu / MoaeIsIMHU:

MIPOCTHUMH MEXaHI3MaMH,

MOJIEJISIMU TETIJIOBOT MAIITHHH,
€JIEKTPOJIBUTYHA, OYJIOBU POCIIMHH,
repOapieM — KOJIEKIII€I0 POCIHH, sIKi JIF0INHA
BXKMBA€ B 1KY: KapTOIUIs, IOMIZOp, epellb,
sIOJTyHSI, TpyIIIa, BUIIHS, CIINBA, KAITyCTa,




JTUCTKAX POCIUHH.

Knacughikye BinoMux TBapyuH Ha M’5ICO- 1 POCIIMHOITHUX;
POCTIUHH, SIKi JIFOIMHA BXKUBAE B TKY.

3o6pascye camocTiitHO a00 3 TOTIOMOTO0 BUMTENS / BUMTEIBKH
YH IHIIMX OCi0 CXeMHU, K1 IEMOHCTPYIOTh IEPETBOPEHHS PI3HUX
BH/JIIB €HEPrii; 0OMiH PEUOBHH B OpraHizMax 1 OyJ0By OpraHizMy
POCIIHH.

Po3niznae na monensx, pororpadisx, MATIOHKaX YaCTHHHU
POCIIHH.

IHosacurwe camocTiitHo a00 3 JOMOMOTO0 BUUTENSI / BUNTEIBKU YK
IHIIKX OCi0, 1110 eHepris nepeJaeTbes, KOJIM BUKOHYETHCS po0oTa,
[0 BUKOHAHA POOO0Ta 3aBXKIM MEHIIIA Bij 3araJIbHIX
€HEPreTUYHHUX 3aTpaT Ha 11 BUKOHAHHS; 1110 IIEPETBOPEHHS
PEYOBHH 3yMOBJICHI IEPETPYITyBaHHSIMHU aTOMIB,
CYIIPOBOJKYBAaHUMH TMOTIMHAHHAM 200 BUAIICHHSIM €Heprii.
0062060pto€ yHIKATBHY POJIb POCIIUH Y )KUTT1 Ha 3eMITi,
€HepreTHYHI TPOOJIEeMH JTFO/ICTBA.

Jompumyemubcsa 0CHOB O6€31EYHOT XapUOBOi MTOBEIIHKH

KOPiHb, Marid i HOro 4acTUHU
(;ucTOoK, cTe010, OpYHBKH),
KBiTKa, T1i7l. OCHOBHI Ipynu
POCIINH, SIKi JIIOJJHA BKUBAE
B 1)KY: 3€pHOBI, IUIO/IOBI,
OJTIifH1, OBOYEBI KYJIbTYpPH.
OCHOBHI TBapuHH, IKUX

JI0JIMHA BUKOPUCTOBYE B TKY.

30epexKeHHs 1 IepeTBOPEHHS
€Heprii B Opra”izmMax pociauH
i TBapuH (30Kpema i
JIFOJTUHHA ).

Enepreruuni npo0iemu B
VYkpaini i cBITI Ta cnocooun
pO3B’sI3yBaHHA 1X

OTipOK, MIICHHUIIS, )KUTO, ITUOYIISL, YJACHHK.
Po3B’si3yBaHHsI 3a1a4: 13 BU3HAYCHHS KoedimieHTa
KOPHCHOI fii.

PoGora 3 indopmaniero:

KOPHCHI BIIACTUBOCTI POCTINH, YACTHHH SKHUX €
CKJIQJIHUKaMH YKpaiHChbKOTo Oopiry. CTBOPEHHS
MPEe3eHTAIli}l JOCTIKEHHSI EHEPreTUYHUX MTPOIIECIB.

PoOota B rpymni A5 po3B’si3aHHs Mpo0JieM: 1110
CIIOHYKAJIO JIFOJICH 3aCTOCOBYBATH MPOCTI
MeXaHi3Mu?

B1J1 4OTO 3aJIeKaTh TPAIUIII] PI3HUX HAIIOHATILHUX
KYXOHb?

IIpoexTHA AiSIIBHICTD:

® BIATBOPECHHS TEXHOJIOT1i BUPOOHUIITBA
6opoIHa uu Oyb-sKO0i Tpa uIiitHOT B
xapuyBaHHI Katri («Aptek», «[loaTaBcekan,
«BiBcsHI TU1acTiBII») a00 CYXHX CHITAHKIB;

® MOJIOKO, HOro (i3uyHi i XiMi4HI BIaCTUBOCTI;

® CKJIaJaHHS 3 OTJISAY Ha €Hepro3aTpaTi
OpIEHTOBHOTO TOOOBOTO MEHIO;

e cHepreTudHi mpoOaemMu B YKpaiHi 1 CBITI

e «bepexu enepriro. 30epexu Ykpainy!»

e I xyxap / Kyxapka, arpoHOM / arpOHOMKa,
1HKeHep / 1HKeHepKa XapuoBoi
IIPOMHUCIIOBOCTI, 1HXKEHEp / IHKEeHEepKa CUCTEM
COHSIYHOI CHEPreTUKH, iHXKeHep / iHKeHepKa
CUIBCHKOTOCTIOAAPCHKUX MAITH»

Exckypcii: Ha npucaaubHy niasSHKY (caj, ropo);
Ha arpoipMy, MATPUEMCTBO XapuoOBOi
MTPOMHCIIOBOCT)




Po3zaia 1. Jlocmimkyemo 3emito

Po3znain 2. Jlocnimkyemo KuBe

Po3aia 3. Jlocmimkyemo xutTs Ha 3eMiti
Po3nin 4. JlocnimkyemMo TisIbHICTD JTFOIUHU

6 kJiac

OuikyBaHi pe3yJ1bTaTH HABYAHHS

IIponoHoBaHMii 3MiCT HABYAJIBLHOTO
npeaMera / iHTErpoBaHOT0 KypCy

Buau HaBYaJILHOI TiIJILHOCTI

1. Jocaimxyemo 3emino

YyeHb / yueHHIIs:

6UA6JIA€ YMIHHS 1 0eMOHCMPY€E HABUYKU
3MIMCHIOBATH JTOCITIPKEHHSI, ONTPaIlbOBYyBaTH
iHpopMallito, po3B’A3yBaTH MPOOIEMH
(IBAMBITyabHO ¥ y CIIBIIpAIli) Ha OCHOBI
MPUPOJHUYOTO 3MICTY, IO MiJUIATa€ BUBYCHHIO.
Has3ueae criocobu 300pakeHHs 3eMITi
(MarOHOK, aepo(OTO3HIMOK, KOCMIYHUN
3HIMOK, TUTaH, KapTa, r100yc), BUIU TII00YCIB
(reorpadiuHMii, TOMITUIHHNA, HEOSCHUI,
penbedHUA, IHTEPaKTUBHHM 1 IUPPOBHIA);
eJIeMEeHTH TeorpadiuyHoi KapTH, yMOBHI
MMO3HAYCHHS, BHYTPIITHI IIapu 3eMITi, CKIa
MaTEepPHUKOBOI i OKeaHIYHOT 3eMHOI KOpH,
CTPYKTYpPHI €JI€MEHTH JITOC(HEpHUX TUIHT,
OCHOBHI (hopMu penbedy; ripchbKi MOPOIH i
MiHepau; 000J0HKH 3eMIli, CKJIaTHUKH
CBiTOBOI'O OKeaHy, TeIIi 1 XOJIOIH1 TOBEPXHEBI
OKEaHIYHI TeYii, eJIEMEHTH PIYKH; THITH 03€ep 1
00J1iT; BOAHI 00’ €KTH CBOET MICLIEBOCTI;
XIMIYHUHN CKJIaJl 1 BIACTUBOCTI BOAM; OYIOBY i
XIMIUHUH ckiaa aTMocdepu; atMochepHi
SIBUIIIA, TUTH KJTIMaTy 3eMIi.

Ilosacnioe camocTiitHO 200 3 TOTIOMOTOF0
BYMTEIIS / BUMTEIBKH YU 1HIIHX OCi0:

3HAUEHHS €JIEMEHTIB KapTH; MPOIIECH YTBOPEHHS
TiPCHKUX TIOPIJl; BAHUKHEHHS TUCKY MOBITPS 1

Cnoco6u 300paxkenns 3emuii. ['mo0yc —
mojens 3emui. Buau rimo0ycis.
IaTepakTuBHMii rnodyc. [udposuii rmodyc
Google Earth.

3emutst Ha T1aHi ¥ Kapti. ['pagycHa ciTka Ha
rino0ycax i kaptax. ['eorpadiuni
KOOPJIMHATH.

OpieHTyBaHHS Ha MiCIIEBOCTI.

Baytpimmas 6ynoBa 3emii. Jlitocdepa.
JlitocdepHi mmuth. Pyxu miTocheprux
TUTHT.

EnporenHi (BHYTpIIIHI) MPOIIECH.
3emnerpycu. Bynkanizm. ['eiizepu.
Ex30reHHi (30BHIIIIHI) MPOIIECH.

[Nipcpki mopoau it minepanu. [ToxomkeHHs 1
CKJIaJ MiHEpaJiB i ripcbkux nopia. I'ipcbkuii
UK.

KopucHi xonanuHu 1 iXHE 3HAYCHHS B KHTI
1 TOCTIOAapChKil MISTTHHOCTI JIFOAMHH.

[Tnanerapui hopmu perbedy.
300pakeHHs penbedy Ha PI3UYHUX KapTax.

['opu 1 piBHUHU YKpaiHH 1 CBITY.

Atmocdepa — moBiTpsiHa 000JI0HKA 3eMITi.

JlocaixeHHs
. BHMIPIOBaHHsI BiZIcTaHEH 1 reorpadiaamnx
KOOpJMHAT 32 KapToIo;
. OpIEHTYBAaHHS Ha MICIIEBOCTI 32 IOTIOMOT OO
TPAAMIIIHHUX 1 CYy4aCHUX METO/IIB;
. TMO3HAYCHHS Ha KOHTYPHIN KapTi MeX
JTTOCHEpHUX TUINUT, CEHCMIUYHUX MOSCIB, BYJIKAHIB,
rip 1 piBHUH, OK€aHiB, MOPIB, 3aTOK, OCTPOBIB,
03ep, PIUOK ¥ 1HIUX 00’ €KTIB BIAMOBITHO 10
ITOCTaBIJICHOTO 3aBIaHHS;
) moOy10Ba KOMIT IOTEPHUX MOJIETICH:
HANTIHONINX OKCAHIYHUX 3aIlaJuH, iXHIX ITIHOUH 1
PO3MOALTY IO OKEaHax CBITY; HAWBUIIUX Tip,
HaWOBIINX PIYOK TOIIIO;
. BH3HAYEHHS TIPCHKUX TOPIJ] 1 MiHEpaTiB;
MarmMaTU4HUX, 0CaJOBUX 1 METaMOP(PIIHUX
TipPCHKHX TOPIT;

. BH3HAYCHHS TBEPIOCTI MiHEPAJIiB;

° BUKOpUCTaHHs mKkaimu bodopra s
Bi3yaJIbHOTO OI[IHIOBAHHS IIBUAKOCTI BITPY;

o BUMIipIOBaHHS TEMIIEPATypH MOBITPS,
aTMOC(EepHOTO THCKY, BOJIOTOCTI MOBITPSI;

° CIIOCTEPEIKEHHS 3a TIOTO/I00 B TIOJIbOBUX
YMOBaX, HOPIBHSAHHSA ii 3 IPOTHO30M,;

° BUSIBIICHHS TIOBITPS Y BO/II;

. TOCIIDKEHHS (PI3UYHUX 1 XIMIYHHX

BJIACTUBOCTEH BOJIHU,




THUCKY BOJIU; IPUYMHU BUHUKHEHHS BITPY;
MPUYMHU YTBOPEHHS OTa/IiB; BUHUKHEHHS OOJTIT.
Yemanoenwe camoctiiino abo 3 10OMOTOIO
BUMTEIS / BUMTEIBKHU UM IHITUX OCI0:
B32€MO3B’SI3KHU SIBHII] 1 MPOIIECIB, 110
BiOyBaroThCs B smiTocdepi, armocdepi i
rizpocoepi.

062060p1o€ 3 TOTIOMOTOI0 BUUTENS / BUNTETBKU
YM IHIIMX OCi0 MPUYMHHU (TEXHOTEHHI 1
MIPUPOJIHI) KIIIMAaTUYHUX 3MiH, TJIO0ATBHOTO
MTOTEIUTIHHS.

Jompumyemupca nipaBui O€3MEUHOT MMOBEIIHKU
TUTsE 30€pEKEHHS 3I0POB’S 1 TOBKIIIIS

Pyx moBiTpst BHACIIIOK HOTO HarpiBaHHS i
oxoJjokeHHs. bpus. 3MiHM Temneparypu
HOBITPS (3 BUCOTOIO).

AtmocdepHuii TuCK. 3MiHa aTMOC(HEpPHOTO
THUCKY 31 3MiHOIO BUCOTH. Bitep. Teruiosi,
ONTHYHI ¥ eJIEKTPUYHI SBHINA B aTMOChepi.

BiractuBocrti Bou.

INpapocrarnynwmii Tuck. [InaBanHs Tin
BumroBxyBanpHa cwia. ['iaposnoriyai
JIOCTTKCHHS.

Bona B moBiTpi. BosoricTs moBiTpsi.
XwmapHicts. [Torona. Knimar.
MeTeopooriuHi CroCTepeKEHHS.
dopMyBaHHs MIKPOKJIIMATY 1 KITiMaTy
MICIIEBOCTI.

I'inpocdepa — BogHa 06010HKA 3emiti.
CaiToBHiI1 OKeaH 1 Horo yactuuu. OKeaHivH1
Tedil 1 MOPChKi XBHIIL. B3aemomist
atMocdepH i okeany.

Boau cyxonomny. Piuku it o3epa.
BrnactuBocti 03epHoi Boau. bonoro.
BuHukHeHHS 1 po3TanryBaHHs OOJIIT.
Po3BUTOK 00JIIT: HU3HHHE 00JI0TO,
nepexigHe 60J0TO i BEpXoBe OOJIOTO.
3navenHs 60m1T. Bukopucranus Topdy.
[Ipupoani i mTydHi BogoWMHU.

ITinzemui1 Bogu — Hante 6ararctso. CHIT 1
Ty mpupoai 3emii.

JlikyBanbHi mKepena

YMOBH TIJIaBaHHS T,

BHUBYEHHS BOAHUX 00’ €KTIB;

BUMIPIOBAHHS IBUAKOCTI Te€Uii pIUKH;
BHU3HAYCHHS BUTPAT BOIH;

JOCITIDKEHHS MPOSIBY KIIIMAaTHYHUX 3MIH Ha
MIPUKJIAJi PIIHOTO Kparo;

MopaeaioBaHHA:
. pyXy JiTochepHUX TIUT

KopucryBanHsi BUMipIOBaJIbHUMH

npuwiagamu / MoxeasiMu: reorpadivHi KapTu, pi3Hi
THIH ITKAJI, METEOPOJIOTIYHI TIPHIIaIN
Po3B’si3yBaHHs 3a1a4:

13 BUBHAUCHHS 3MIHU TEMITEpaTypH MOBITPS U
aTMOC(EpHOTO THUCKY 3 BUCOTOIO, T'IPOCTATUYHOTO
THUCKY.

PoboTa 3 inpopmauniero:

MOIIYK JTIOJAATKOBOI JIITEpaTypH, IHTEPHET-KEepe 3
JOCTIKYyBaHOT MPoOIeMu, HATMCaHHS JIOTIOBi/i 3
BUKOPHUCTAHHSAM Jiarpam, 1o J1eMOHCTPYIOTh
KUTBKICHI reorpagiyi XapaKTepUCTHKH
JIOCJTIJDKYBAHUX SIBUIL, CTBOPECHHSI TIPE3EHTAITl].

PoGora B rpymi AJis1 po3B’si3aHHs IPoO0JIEM: YOMY
JIFOJTY J)KUBYTH HA CXHJIaX BYJIKAHIB MOMPHU
HeOe3MeKy IXHbOT0 BUBEPIKEHHS? Sk
«HAPOIKYIOTHCS» TPaHIT, 0a3albT, MCOK, INIMHA,
BarHsIK, Topd? Uu MOKkHA BIpUTH HAPOTHUM
npukmeram? Yomy mope conone? Ilo BinOyBaeThcs
Ha MOpPChKUX Oeperax? YoMy MilitOTh KpUHUITI?

Sk MOs poIHA BUKOPHUCTOBYE KOPHUCHI KOTIAJTMHY B
TOCIIOIapPCTBI?

IIpoexTHA NiSLJIBHICTD:




e cTBOpeHHs (HOTO, Bi€O, MOIEeNIeH, MAaKETIB
YHIKaJbHUX (hOpM penbedy 3eMHOT KyITi 1 CBO€T
MICIIEBOCTI;

& BUTOTOBJICHHS ceiicmorpada,

® CKJIaJIaHHS ITaM’ATOK (Ipo HeOe3meKy
3eMJIETPYCY, BUBEPKCHHSI BYJIKaHa, YTBOPEHHS
3CyBY, O€3IE€UHY IMOBEIIHKY ITi/T Yac
HECTIPUSTINBUX MMOTOJHUX YMOB — IPO3H, Tpafy,
TyMaHy, OXeJei, 0KeJIeInIll, yparaHny, OBEeHi,
JTBOZI0XOY, ITOPMY, TepeOyBaHHs Ha Oepesi
BOJIOMMH, O1)1s1 60JI0Ta TOLIO;

® T[IPOEKTYBAHHS PO3MIIIICHHS MIMTPUEMCTB, SKi
BUKHJIAIOTh IIKI/UTUBI pEYOBUHU,

e crocoOu BUJAJICHHS HAKUITY 31 CTIHOK YaliHUKa;

e Sl reorpad / reorpaduns, minepaor /
MIHEPAJIOTHHS, Te0JI0T / TEOJIOTHHSI»

2. locaigKyemMo KuBe

Yuenb / yuenuus:

6UA6J13€ YMIHHS 1 0eMOHCMPY€E HABUYKU
3IACHIOBATH AOCIIHKEHHS, ONPAIlbOBYBAaTH
iH(hopmartito, po3B’s3yBaTH IPOOIEMHI
(IHAMBiMyaJbHO ¥ y CIIBIpAIli) HA OCHOBI

MPUPOTHAYOTO 3MICTY, IO TISTa€ BUBYCHHIO.

Hagooums npukiaan: OAHOKIITUHHUX,
KOJIOHIATbHUX, 0araTOKITITHHHUX OPTaHi3MiB;
OpraHi3MiB, IKUM HEOOX1THHI KHCEHb IS
JUXaHHS, 1 TKUM BiH HE TIOTpi0OeH.
Knacugikye opranizamu Ha OpraHi3Mu 3
00OMEXEHUM 1 HEOOMEKEHUM, PIBHOMIPHUM 1
HEPIBHOMIPHUM POCTOM.

3oopascye cxeMatnaHo Oy0BY POCIHUHHOI 1
TBAapUHHOI KIIITHH, OYZ0BY TPaBHOI, TUXAJIbHOI,
BHJIUTbHO1, HEPBOBOI ¥ €HJIOKPUHHOT CUCTEMHU
JIFOTUHHL.

Po3ni3znae nesxi opraHeny pOCIUHHUX 1
TBapUHHUX KIIITHH Ha MAJTIOHKAX.

O3Haku )XUBOTO (OOMIH PEYOBHH, 1110
peanizyeThecs yepe3 AUXaHHs, BUIUICHHS,
JKUBJICHHSI, PICT, PO3BUTOK, PO3MHOKEHHS).

Kiituna, 11 OyzmoBa: 000JI0HKA KITITHHH,
[IATOIUTIa3Ma, SI7PO, opraHeNu (MITOXOHPIT 1
XJIOPOIIJIACTH, POCIMHHI 1 TPaBHI BaKyoJIi),
yktoueHHs. OCHOBHI MOJIOKEHHS KJIITUHHOT
teopii. [lopiBHAHHS POCTMHHOI 1 TBAPHUHHOT
KIIITUHU.

OIHOKIITHHHI, KOJIOHIaNbHI,
0araToKJIITHHHI OPraHi3MH.

JKusnenns. MinepasibHe )KUBJICHHS POCIIHH.
[Tpouecu, mo BigOyBarOTHCS i 4ac
TPaBJICHHS.

Huxanns. [Ipouecu, ki BigOyBarOThCS M1/
qac JUXaHHs.

Jocaigxenns:
e OyzIoBa CBITJIOBOTO MIKPOCKOIIA,;
e OymoBa KJIITHHH HA MPHUKJIAI KIITHH MUOYII,
s01yKa, TOIIO;
® TIPOpPOIYBaHHS HACIHHS,
e JIEMOHCTpaIlisi eMYJIbI'YBaHHS KHUPIB
MUHHUMU 3aC00aMHu;
® CrocoOu PO3MHOXKEHHS KIMHAaTHUX POCIIUH;
e ryTaIisa (BUIUICHHS) Y MPOPOCTKIB
KYKYpYA3H, MMIIECHUIT,
® YCMOKTYBaHHSI BOJH POCIHHOIO;
o uainenHs JJHK-BmicHOi cymiri,
® CIOCTEpPEXEHHS 32 KOJIHHUM Pe(ICKCOM.
KopucryBanHsi BUMiplOBaJIbHUMH
npuiagamu / MoaeasiMu:
KOJIEKIIIT KOMaX, SIK1 IEMOHCTPYIOTh €TaIu IXHbOTO
PO3BUTKY.
Po6oTa 3 indopmaniero: icTopist BIAKPUTTS




Onucye B 3aralbHUX pHCaXx, K BiIOYBa€TbCs
KUBIICHHSI, TMXaHHS, BUAUICHHS, PO3MHOXXCHHS,
picT, PO3BUTOK B OpraHi3Max POCIHH i TBApUH
(Ha mpuUKIaal JTOIUHN).

Ilosacuioe, M0 3araabHUNA TU1aH OYIOBH KIIITUHH
OJIHAKOBUH 1 B POCIIMH, 1 B TBAPHH.

Onucye, sk BiIOyBa€ThCS BUIITICHHS, TUXAHHS
Yy BOJHUX TBapUH 1 MEIIKAHI[IB CYIIII.
Yemanoenwoe 38’ 13xku Mik 0yJ0BOIO TIEBHUX
CHCTEM OpraHiB 1 iXHIMH (QYHKITISIMH B

[Ipouiec BuaiICHHS.

Po3MHOEHHS B POCIINH 1 PO3MHOXKEHHS y
TBapuH. CTaTeBi KIITHHU.

Pict. OOMmesxeHuit 1 HEOOMEKEHUH PiCT.

Po3zBuTok. [HIUBIAYyanbHUN PO3BUTOK.
[TpsismMuii po3BUTOK (HA IPUKJIIAII JIFOAWHHM) 1

MiKpocKomna i KJITHHU. Pocnunu 1 TBapuHu —
KapaukH 1 riranTd. CTBOPEHHS ITPEe3eHTallii, 110
JIEMOHCTPYIOTh TPOIIECH B JKUBUX 1CTOTAX,
XapaKTEepPU3yIOTh OPTaHi3M sIK iHhopMaIliiHy
CHCTEMY.

Pobora B rpymni a5 po3B’si3aHHs podJieM:
CIoCcoOW CTUMYITFOBAHHS POCTY ¥ PO3MHOKEHHS
POCIIHH.

IIpoexkTHA TiAIBHICTH: BUTOTOBIICHHS MOJIE1

OpraHi3Mi JIFOAMHU. HENPSIMHUIA PO3BUTOK (HA MPUKIIAI KOMAaX). ® JIHCTKA;
Biokpueae nis ceGe, 10 POCTUHU KUBJIATHCS P0O3BUTOK y pOCINH, TPOPOCTAHHS ® JICTCHB,
(MiHEepanbHE KUBICHHS) 1 BUIIISIOTH TIEBHI HACIHUHU. e  MiKpPOCKOII;
peYOBHHU (BUTIAPOBYBAHHS, TYTaIlis). e rHi3A;
Jemoncmpye cioco0r pO3MHOKEHHS POCIIHH. Oprani3m sk eguse ite. [loHaTTs mpo e  KPOBOHOCHOI CHCTEMHU
Jompwnyemw;z paBWJI poOOTH 3 HEPBOBY, T'YMOPAJIbHY PETYJISIIIO. e« 6ionor / Gionornus, Gioximix /
MIKPOCKOTIOM. ‘ GioximikuHs, piToauzaitaep /
Jompumyempca pexxumy ClIOKMBAaHHS BOIU Pons JIHK B opranizmax tbiTomm3aitnepka»

3. Jocaigxyemo kuTTs HA 3eMi
Yuens / yueHuus: CepenoBuliia icCHyBaHHs: BOJHE, IOBITpsiHe, | Jloc/igxkeHHs:

6UA6/1€ YMIHHS 1 0eMOHCMPY€E HABUYKU
3IACHIOBATH JAOCIIHKEHHS, ONPaIlbOBYBAaTH
iH(hopmartito, po3B’s3yBaTH IPOOIEMHI
(IHAMBiTYaJIbHO ¥ y CIIBIpAlli) HA OCHOBI
MIPUPOTHAYOTO 3MICTY, 110 TISTa€ BUBYCHHIO.
Hagooums  mpuKiIagy  Oprai3miB,  sKi
MEIIKAIOTh Y BOAHOMY, HA36MHOMY CEpEIOBHIIIL,
nepeOyBalOTh y MOBITPSIHOMY  CEpEIOBHILI;
B3a€EMOJIII JKMBOTO 1 HEXKHBOro B Oiocdepi;
JIQHITIOT1B KUBIICHHS IPUPOTHUX EKOCHUCTEM.
IlosacHioe TPUCTOCYBAHHS OPTaHI3MIB J10
ICHYBaHHS Y BOJHOMY, Ha3eMHOMY I
nepeOyBaHHS B IOBITPSHOMY CEpEIOBHIIAX.
Yemanoenioe 38°s13xu: Mixk penylieHTaMH,
KOHCYMEHTaMH i MIPOAYIICHTaMH B
EKOCHCTEMAaX.

Ha3eMHe.

YMOBH KUTTA B rOpax.

[IpucTocyBaHHs OpraHi3MiB 10
nepeOyBaHHs B MOBITPSHOMY CEPEIOBHILI.
MerkaHiri MOpiB i OKEaHiB.
[IpucrocyBaHHS POCIIMH 1 TBAPHH 10 )KUTTS
y BOJI.

YMoBHU KUTTSA B 03epi. Pocnunu 1 TBapuHU
pIYOK ¥ 03ep. YMOBH JKHUTTS 00JI0TA.
Pocnunu i TBapuHU OOIT.

Jlic. YMoBwm xwuTTs B nici. Jlicu Ykpainu.
Buau, xapakrepHi i niciB YKpainuy,
3B’S3KU MK HUMH.

Cren, micocTert, JIyKH i TOJs. Y MOBHU KUTTS
B creny i micocteny. Ctenu Ykpainu.
Buau, xapaktepHi a1 creniB YKpaiHuy,

OIMMCYBAHHS JIICOBOTO YIPYIIOBAHHS
(ApYCHICTB, KUTTECTIUKICTD, 3IMKHYTICTh
KpOH, IPUOJU3HHM BiK 1 BUCOTA JIEPEB;
MOJICTFOBAHHS TUTABaHHS PUOH;
MOJICITIOBAaHHS KOJIOOOITY BOJIH;

BIUTMB €KOJIOTTYHUX YMHHUKIB HA PO3BUTOK
pOCIHUH,;

JTOCJTIJDKEHHS TPYHTY;,

BUTOTOBJICHHS aHTUCEIITHKA JIJIS PYK.

KopucTtyBaHHSI BUMipIOBaIbHUMH NpHJIa amMu /
MOJIeJISIMHU:

BOJIOTHMH TIpernapaTaMy acKapuau, TOCTPUKIB;
CKJIaJlaHHs repOapito, 10 MICTUTh JAEPEBHI MOPOIU
(cocHa 3BMuaiiHa, sJTMHA 3BUYAiHA, 1y0
yepemryaTuii, bepesa MmoBHCIIa, JIUIa CEpIeTNCTa,




Busense BIIMBOBICTh MPUPOJIHUX YMOB Ha
POCIIMHHHH 1 TBAPUHHHH CBIT, YAHHHUKIB
30epeKEeHHs €KOJIOTIYHOT pIBHOBATH.
3oo6paircye cxemaTHIHO KOJIOOOIT BOJIH,
BYIJIEKHCIIOTO Ta3y i KHCHIO B O6iocdepi.
Yniznae y npuposi oCHOBHI JIepeBHI MOPOIH
(cocHa 3Bu4YaiiHa, sTTMHA 3BUYaiiHa, 1y0
JyepenryaTuii, Oepesa MoBUCIa, JINTa
CepIICITUCTA, SICCHb 3BHYATHHUIA).
Biokpueae nis ceGe, 110 BCi OpraHi3Mu Ha
TUTaHETi 3eMIIs B3aEMOIIOB’ sI3aHi.
JoTpumMy€eThest TpaBU 0OCOOUCTOT TIri€HN

3B’SI3KH MI>K HUMH.

Oprasi3M sK CEepeIOBUIIE ICHYBaHHS.
[TonaTTs Mpo mapasuTusM, BipycHi i
OakTepiaabHI XBOPOOH JIFOMHH.
Exocucremu sik B3a€MO/Iii MiXk CIIUTEHOTOIO
Ta ii piznunuM cepenoBuimeM. [IpoayrenTu,
penyueHTH, koncymenTu. Konoobiru Bomwu,
BYTJICKHCIIOTO ra3y i KHCHIO B Oiocdepi.
Biocdepa — 06010HKa )KUTTS HA 3eMITi.
[pyHTH ¥ YMOBH iXHHOTO YTBOPEHHS

SICEHb 3BUYAUHUN).

PoGora 3 indopmauiero:

O3HAlOMJICHHS 3 BU3BHAYHUKAMU POCIIHH 1 TBAPHH,
MOOUTPHUMU J0JaTKaMH JIJIsl BU3HAYCHHS POCIIHH 1
TBapuH. HamucanHs Ta npe3eHTyBaHHS AONOBiIEH 1
pedepaTiB 13 T€OJIOTIYHOTO JITOMHUCY ¥ TTOXOHKCHHS
KHUTTA Ha 3emii. SIk pubu 3MiHIOIOTh TIOJIOKEHHS B
TOBIL BOIH?

PoGora B rpymi AJis1 po3B’si3aHHs IPO0JIEM: HOMY
HaiO1Ib11I1 TBAPUHM Y BOAI, a HE Ha cymi? Yu
MOXXYTb OyTH Ha3eMHI TBApUHH PO3MIPOM 13 KUTa?
Yomy Tpeba MUTH pyku abo sIK Ji€ MIJIO Ha Bipycu?
Yu Moke Aerpajariisi IpyHTIB IPU3BECTH JI0 TOJIOTY
Ha raHeTi? SIky poib Moxke Bifirparu Ykpaina B
MiATpUMaHH1 O10pI3HOMAHITTS TUTAHETH?
Exckypecisi: stic un napk, piduka (03epo, 6010T0).
IIpoexTHA AiSIIBHICTD:

«$1 ekoor / eKoJIOTHHSI, EKOJIOTIYHUN MeHepKep /
MEHE[KEPKa, OPHITOJIOT / OPHITOJOTHHS, iHXeHep /
IH)KEHEepKa 3 0XOPOHH HaBKOJUIIHBOTO
CEpEeIOBHILA»

Yuenb / yuenuus:

6UA6/1€ YMIHHS 1 0eMOHCMPY€E HABUYKU
3IACHIOBATH JAOCIIHKEHHS, ONPaIlbOBYBAaTH
iH(hopmartito, po3B’s3yBaTH IPOOIEMHU
(IHAMBiIYaJbHO ¥ Y CIIBIpAIli) HA OCHOBI

MPUPOTHAYOTO 3MICTY, IO TISTa€ BUBYCHHIO.

Hagooums npuxnagy: reorpagpiaaux
€KCIIeIUIIIH 1 MAaHAPIBOK JIJI1 BUBUCHHS
MPUPOAN HALIOT IIJIAHETH;

NESKUX OPTraHi3MiB PI3HUX I'€OJIOTTYHHX €p
(ryOxwm, TprII0OITH, MAHIMPHI PUOH, TITAHTCHKI
0a0Ku, TMHO3aBPH, APXEONTEPUKC, MAMOHTH,
m1abme3y0i KilllKH, TITaHTCHKI XBOIIIi, TATOPOTI.
300pakye cxeMaTHYHO MEXaH13M yTBOPEHHS

I'imore3u yrBopenHs 3emuti. ManapiBHUKH /
MaH/IPiBHUIIL, TOCIIITHUKH / TOCTI THUITL
3emui.

VsBnenns monei npo ¢popmy 3emii B
MHHYJIOMY.

['eonoriunuii mitonuc 3emii. Epu
yTBOpEeHHS 3eMJIi (reoNoTiuH1 MOil, KITiMar,
*KuTTs). Brimus Micsitis. [loxomkeHHs
MaTepHKiB 1 OKEeaHiB.

T'inore3u oXomKEHHS KUATTS HA 3E€MIIL.
Jloka3u pO3BUTKY TBAPHH 1 POCITHH.

Jocaigxenns:
e BigOOpaXeHHS Ha CTPLJIl 4aCy OCHOBHHX
BIJIKPHUTTIB y JOCIIKEHHT 3eMITi.

Po6oTa 3 indopmaniero: ynTanHs, aHATI3 1
nepeKazyBaHHs HayKOBO-TIOMYJISIPHOI JIITEPaTypH, Y
SKIA OMUcaHO 010PI3HOMAHITTS PI3HUX T'€OJIOTTUHUX
ep abo nepiofiB, IXHE MOMIMPEHHS Ha OKPEMHX
TEPUTOPISIX 1 B pEriOHAX.

3 icTopii cTBOpeHHs reorpadiqHol KapTH.

Pobora y rpymi 1Jis1 po3B’si3aHHS IP00JIeM:
Komnu 3aBepmuThes ernoxa BEIMKUX Teorpadiaamx
BIIKPHUTTiB?




CKaM’ STHUTOCTEH.

Onucye B 3aralbHAX pHCax MPHITYIIEHHS 010
MOXO/IKEHHS )KUTTS Ha 3eMITi, eTanu
dhopmyBaHHS 36MHOI KOpH, YTBOPEHHS OKEaHIB 1
KOHTHHEHTIB, BIJIUB Ha 3MiHU OOPUCIB IJIAaHETH
3eMJIETPYCIB 1 BYJIKaHI3MY;,

MIPUITYIICHHS 1010 MOXOKEHHS XKUTTS Ha
3emui.

Ilosacuioe iepelyMOBH BHXOJly OPTaHi3MiB Ha
CYXOJLI.

3a3nauae BaXIUBICTH JOCTIKEHD 1 BIIKPUTTS
MIEPIIONIPHUYNH TTOXOKEHHS BChOTO Ha CBITI.

IMoxomxenns Jlroquau. YHIKAIBHICTH
JIFOJICTBA

Yomy B MUHYJIOMY TBapuHU i pOCIUHU OyIu
rirantamu?

S1xOu i1 OyB / Oyna MepBiCHOIO JIIOJUHOIO, SIKE O
BIIKPHUTTS 3p0oOuB/ 3po0uIia mepimum?

IIpoexTHA MiSLJILHICTD:
® BUTOTOBJICHHS «CKaM SIHIIOCTEN» y 3pa3Ky
TJIMHU YH TITCY;
® CTBOpEHHA KapTorpadiuHOro MajtoHKa Ha
«MaMOHTOBOMY OMBHI»,
e 4l apxeosor / apxeosOruHs, MaHAPIBHUK /
MaHIpiBHUIIA, maneobioor /

Hompumyempca paBuil OBOJKEHHS 3 Maneo6i0TOTHHS»
MPUPOTHUMHU 00’ €KTaMU JIJI 30€peKEeHHS
3JI0pOB’Sl 1 TOBKIUJLJIS
4. TocaiaKy€eMo TisJIbHICTD JIOAUHA
Yuens / yueHuus: Hacenenns nnaneru. Micta i cena Ykpainu. | JocaiaskeHHs :

6UA6/1€ YMIHHS 1 0eMOHCMPY€E HABUYKU
3IACHIOBATH AOCIIKEHHS, ONPAI[bOBYBAaTH
iH(hopmartito, po3B’s3yBaTH IPOOIEMHU
(IHAMBiIYaJbHO ¥ y CIIBIpAlli) HA OCHOBI
MPUPOTHAYOTO 3MICTY, 1110 TISTa€ BUBYCHHIO.
Hagooums nipukiiaau peuoBUH 1 pecypciB, 110
BUKOPHCTOBYE JIFOIMHA; TEXHOJIOT1H,
PO3pOOICHUX YYCHUMHU, KOHCTPYKTOpaMHU i
KOHCTPYKTOPKAaMH; OCHOBHHX JDKEPEIT
3a0pynHeHHs reorpadiqHoi 000I0HKH 3emili;
POCIIMH 1 TBAPHUH PITHOTO KParo, SKi 3aHECEHO 0
YepBOHOT KHUTH; €KOJOT1YHI MpodieMu i
Croco0u iIXHBOTO PO3B’sI3aHHS; HEOECHHUX

00’ €KTIB, sIKl BUBYAIOThH 34 OIIOMOI'OIO
KOCMIYHUX ITOCIIIKEHbD.

Iloacnioe 3HAYCHHS TPUPOAHUX YMOB JUIS
KUTTS 1 IISUTBHOCTI JIFOAMHU; HACIHIJIKU BIUTMBY
TiSUTBHOCTI  JIIOJVMHH HA TPUPONY; TOHSTTA
«cranuii / 30aaHCOBaHU PO3BUTOKY.

[1naH pimHOTO HACEIEHOTO MYHKTY. ¥ MOBH
KHUTTS B HACEJICHOMY ITYHKTI.

PeuoBuHM U pecypcu, IO BHUKOPHUCTOBYE
JIFOVHA. [Tpuponi 174 CUHTETHYHI
Martepiaau: 3aCTOCYBaHHs 3 OIVIALY Ha IXHI
BJIACTUBOCTI.

Omaanuse i 6e3neuHe BUKOPUCTAHHS
PEYOBHH Yy MTOOYTI.

TexHika i TEXHOJIOT1I, 10 po3podmIIa
JIOIHA.

MenuyHi, XiMidH1, Xap4oBl i arpo-
TEXHOJIOT1I.

JloCITi IKEHHS JIF0IMHOIO0 KOCMOCY.

BruiuB mroiMHN Ha HABKOJIUIITHE
cepenosuile. OXopoHa Npupoau i
HaBKOJIMIITHBOT'O CEPEOBUINA B YKpaiHi 1

® PO3CEJICHHS JIIO/ICH Ha TUTAHETI;
® YMOB JKUTTS B HACEJIEHOMY ITYHKTI;
® BUBUCHHSI PI3HOMAaHITHOCT1 PEUOBHH 3a iXHIMU
(GI3UYHUMU BIACTHUBOCTSIMU,
® 3MiHa MPUPOJTHOTO CEPEIOBUINA PIAHOTO Kparo B
Pe3yabTaTi JTOACHKOI isTIbHOCTI (HiBETIOBaHHS
X 3MiH Y MOEMY HAaceJIeHOMY ITYHKTI);
® BILTMB I100aJIbHOTO MOTEIJTiHHS Ha PiBEHb
CBITOBOTO OKEaHy,
® [TOrOH1 aHOMAaJIi1 MO€1 MICLIEBOCTI, ITOB’I3aHi 3
I00ATEHUM TOTEIUTIHHSIM 1 CITOCOOU MPOTHIIT
IIUM SIBHIIAM;
® PO3KJIaJJaHHS XapUyOBHUX MPOIYKTIB (XJ1i0a)
OakTepisiMu Ta rpudamu.
KopucryBanHsi BUMipIOBaJIbHUMH
npuiagamu / MoeasiMu:
reorpadiuHi KapTu piTHOrO HACEIEHOTO IMyHKTY a0
periony, riooyc.
Po0oTa B rpyni 1Jisi po3B’si3aHHS P00JIeM:




Ynizuae pocnvuuu 1 TBApUH BIACHOTO
HaceJIeHOT0 MyHKTY (Toiy0, ropo0erib, TacTiBKa,
BOpPOHA Cipa, BOpOHA YOpHa, Api3J, Kyi1b0ada
JiKapchKa, pO3pUB-TPaBa 3BUYAHA, TPHIIUKA
3BHYAlHI, KPOIIMBA JBOJIOMHA, MTOJIUH T1PKHIA,
MOJIMH 3BUYaHUI, TOJOPOKHUK BEITUKUH,
TIITHKA BECHSIHA, )KYK-TYPYH, YePBOHOKJIIOI
MOCKAJIHK.

Apzymenmye HEOOXiTHICTh OXOPOHH MPUPOAU U
palioHAILHOTO ~ BHKOPHCTAaHHS  TPUPOIHUX
pecypciB; 30epexeHHs Olochepu [K yMOBH
cranoro / 30aJIaHCOBaHOTO PO3BHUTKY
CYCIIIBCTBA ¥ KUTTS Ha 3EMIIL.

bepe nocwiibHy y4yacTh y 30epekeHH1 JOBKIIIS,
30KpeMa 3a y4acTi TpoMau

CBITI.
Cranuii / 30amaHCcOBaHHUN PO3BUTOK

Jle Opatu KOIITH Ha 03€JICHEHHSI CBOTO HACETICHOTO
NYyHKTY? SIK pOo3B’sI3yIOTh I100aIbHI TPOOIeMHU
moacta? 1o Take nemorpadiunuii BUOyx?
[Tpu4rHY ¥ HACHIIKK TEXHOJIOTIYHOTO PO3BUTKY
cycniibCcTBa. SIke MaitOyTHE mtocTBa?
Po6oTa 3 indopmanicro
e mpaBuia OE3MEKU B IHTEPHETI,
e peryioBaHHS a00 caMOOpTaHi3allis: 1Mo
Jinmre it poOoTH B iHTEpHETI?
e UYepsoHna if 3es1eHa KHUTH Y KpaiHU.
30epexeHHsl poCiIuH 1 TBapuH YepBoHOT
KHUTH YKpaiHU B MICIIEBOCTI, 1€ MPOKUBAE
yueHb / yUCHHUIIS;
e [1I0 O3HAayae cTanui / 30aancoBaHuit
PO3BUTOK;
e yKpaiHKU ¥ yKpaiHlli — BiJOMi BYEHI,
BUHAX1AHUKY / BUHAXITHALI.
IIpoexTHA AiSIIBHICTD:
. KyJIbTypa — IBUTYH
cranoro / 30aJaHCOBaHOTO PO3BHUTKY;

o MOSsI eHEepPTroe()EeKTUBHICTD,

° 00poThOa 3 TUTACTUKOBUMU B1IXOJaMH B
piaHOMY Kpai;

o COPTYBaHHs CMITTsI (BUBUEHHS POOIeMHU

COPTYBaHHSI CMITTSI B MICIIEBOCTI, ]I MPOKUBAE
yueHb / yIeHUIIs);

o I’ SITh IPOOJIEM, SIKI HEO0OX1THO PO3B’sA3aTH
JIFOJICTBY, IIOOW BMIKUTH Ta T “SITh POOJIEM, 10
PO3B’A3yBaHHS SIKUX NOTPIOHO 3aJy4UTH TPOMATY
MOTO HACEJICHOTO ITyHKTY.

. «51 HayKoBelb / HAYKOBUMHS, KOHCTPYKTOP /
KOHCTPYKTOPKa, €KOJIOT / €KOJIOTHHSI»




IIpukiHueBi M010KeHHS.

O06’exTaMu MEpPEBIPKH i OLIHIOBAHHS € O4IKyBaH1 pe3yJIbTaTH HaBYAHHS, KPUTEPISIMHU OI[IHIOBAaHHS — BU3HAYCHI JI€P>KaBHUM
CTaHJIapTOM 0a30BOi 3arajbHOi cepeaHbOi OCBITH OopieHTUpHU. [1i yac ouiHIOBaHHS nepeadayeHo IHTErpalliio pe3yibTaTiB pI3HUX
BU/IIB JiSTTLHOCT1 YYHIB / yueHuUIlb. J[0O OCHOBHUX BHJIIB OI[IHIOBAaHHS HAJIECKATh MOTOYHE U mijcyMKoBe. OIIHIOBaHHS TOTOYHUX
pe3ynbTaTiB HaBYaHHS Mae OyTu (popmyBanbHUM. JlonaTkoBUMHU 3ac00aMy CTHUMYJIIOBAHHS II3HABAJIbHOI aKTHBHOCTI YYHIB €
camo- 1 B3a€EMOOLIIHIOBaHHS.

Buxopucrani xxepena

HepxaBHui cTanaapt 6a30B0i cepenuboi ocBiTH. [ToctanoBa Kabinery MinicTpy Ykpainu «IIpo neski mutanHs gep>KaBHUX
CTaHJIapTIB MOBHOI 3arajibHOI cepeHbOo1 OCBITUY, B 30 BepecHs 2020 p. Ne 898. https://zakon.rada.gov.ua/laws/show/898-2020-
%D0%BF#Text

TumoBa ocBiTHS mporpama Juist 5-9 kimaciB 3akiajiB 3arajibHOI cepeqHboi ocBiTh. Haka3 MiHicTepcTBa OCBITH 1 HayKH
VYxpaiau Ne235 Bin 19.02. 2021 p. https://mon.gov.ua/storage/app/uploads/public/602/fd3/0bc/602fd30bccb01131290234.pdf
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