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I. BCTYINMHA YACTUHA

HaeuarnbHa rpogpama «Pisnka» po3pobneHa BignosigHo Ao [epxaBHOro ctaHaapTy
6a30BoI cepeaHbOI OCBITH, 3aTBepaKeHoro noctaHoBoto KabiHeTy MiHicTpiB YkpaiHu
Bia 30 BepecHA 2020 p. Ne 898, TMnoBOI OCBITHLOI NPorpamMmn, 3aTBEPAXKEHOI HAaKa3oM
MiHicTepcTBa OCBITU i Haykn YkpaiHu Big 19 notoro 2021 p. Ne 235, Ta MetoanyHmnx
pekomeHaauin (nuct MOH Big 24 6epe3Hs 2021 p. Ne 4.5/637-21).

Lia nporpama € YyacTnHoo nponeneBTUYHOro Kypcy pisnku Angd 7-9 knacis, i B 8 Knaci
BOHa MpoaoBxXye opMyBaTn OCHOBU ISUYHOTO MMUCIHEHHA Ta 3HaMOMCTBO 3
KnoyoBuMn  posginammn  gisnkn. OcHOBHa yBara npuaingetTbcd (OOpMYyBaHHIO
OUYiKyBaHUX pe3ynbTaTiB HaBYaHHS, SKi JONOMOXYTb YYHAM He nuile 3acBOITH
mMaTtepian, a W 3acTocoByBaTWM MOro Ha npakTuui. 3MICT HaB4YaHHA Moxe 6yTu
aetarnizoBaHuK y BignoBigHNX HAaBYaNbHUX NporpamMmax 3 ypaxyBaHHsIM 0COBnNmMBoCTeN
OCBITHiX 3aKnagiB Ta nisHaBanbHUX NOTPeOd y4HiB.

BuByeHHs oisnkn B 8 knaci 06’egHye maTepian Ha 3acagax HayKOBOCTiI, icToOpusmy,
HaCTYMNMHOCTI, AOCTYMHOCTI Ta wUiNICHOCTI, NiOKpecnoyn 3B'A30K Teopil Ta
npakTukn. MeTol € 3abesnedeHHss Toro, Wwob Ao 3aBeplieHHA 6a30BOiI cepeaHboil
OCBITU Yy4YHi Oynn O3HaAMOMMEHI 3 yCiMa OCHOBHMMW po3gifiamMmn qoisnkn (Kpim Teopil
BIHOCHOCTI) Ta Manun copmMoBaHi KOMNETEHTHOCTI 19 NPaKTUYHOro 3aCTOCYyBaHHA
HabyTux 3HaHb. Lle 3abesnedvye 4dkicHy nigrotoBky Ao Oinbw nornuvbneHoro Ta
CUCTEMHOIO BUBYEHHS QDI3VKM Y CTapLUiK LLKOSI.

[Mporpama BM3Ha4Ya€e OPIEHTOBHY NOCIIQOBHICTb JOCATHEHHA pe3yribTaTiB HaBYaHHS,
3MiCT Ta MOXNUMBI BuMAM HaByYanbHOI AisnbHoCTi. Ockinbkn di3Mka €
yHOaMEHTaNbHOK HayKow, i BUMBYEHHS € MOTY)XHMM 3acobom opMyBaHHA Yy
3006yBadviB OCBITM Cy4aCHOro HayKOBOrO CTUJIKO MMCIIEHHS, WO € OfHie 3
HaBaXXIMBILLNX iIHTENEKTYyanbHUX Linen Luboro Kypcy.

Ha cydacHomy eTtani HaB4YaHHA aKUEeHT 3MillyeTbCA Big MPOCTOr0 BiATBOPEHHS
MaTtepiany 4O TBOPYOro NepeocMUCIIEHHSI Ta 3aCTOCYBaHHA BUBYEHOIO, a TaKoX
A0 30aTHOCTI CTBOPHOBATU HOBI 3HaHHSI abo NPOAYKTM Ha MOro OCHOBI. BaXknmeo Takox
PO3yMITU CYTb I3NYHUX TMpoueciB, 30KpemMa MOTeHUiMHI HeraTuBHI Hacnigku
HeKBanipikoBaHOro BUKOPUCTAHHA HAYKOBUX | TEXHIYHUX OOCATHEHD, LLIO € YaCTUHO
rymMaHisadii HaB4aHHA Ta OpMYyBaHHS BigNOBIganNbHOMrO CTaBneHHs 40 B3aEMOZIl i3
CyCnifNIbCTBOM.

Ana 8 knacy pekomeHAoBaHe HaB4YallbHEe HaBaHTaXEHHS CTaHOBUTb 2 FOAMHU Ha
TUWXAEHb, 3 MOXIUBICTIO KOPEryBaHHS 3aieXHo Bif OCBITHIX NOTPeb Ta MOXITMBOCTEN
3aknagy ocBiTU. KypC rpyHTYETbCA Ha 3HAHHAX Ta KOMMETEHTHOCTAX, HalyTux vy
nonepeaHix Kracax, i He NPUB'A3aHNUN 0 KOHKPETHUX nonepegHix nporpamM BUBYEHHS
NPUPOLAHNYNX OUCLINNITIH.

OcBiTHA MeTa



[0NOBHOK METO Kypcy dhidnkn Anga 7-9 KnaciB € 03HanOMIeHHS 3000yBadYiB OCBITH i3
3aKOHaMu MPUPOaM LUMSAXOM PO3KPUTTS 1X (PiBUYHOrO 3MICTy, CTBOPEHHSI YMOB i
MOXJSIMBOCTEN MPAKTUYHOIO BTIfIEHHA Ta 3acTOCYBaHHA TEOPETUYHUX 3HaHb Mpo
npupody W opMyBaHHA Yy 3000yBadiB OCBITM KIHOHOBUX KOMMETEHTHOCTEWN,
nepenbaveHnx [lepxaBHUM CTaH4APTOM.

BignoBigHO, METOK CTBOPEHHA MOAESbHOI HaB4varnbHOI nporpamun «disuka» ans 7-9
KrnaciB € CTBOPEHHA KOHLeNTyasribHOI MEeTOAOSIONYHOI Ta 3MICTOBOI OCHOBU W
BU3HAYEHHS pe3yrnbTaTiB HaB4YaHHA, OOCATHEHHS SIKMX Mae cTaTh CEHCOM OLHOro 3
HanpsiMiB opraHisadii Ta 3ginCHeHHA HaBYabHOro NPOLECy OCBITHIX 3aKnagis.

3aBaaHHSs Kypcy

MopgenbHo nporpamolo nepenbavyaeTbes, WO AOCATHEHHST OYiKyBaHUX pesynbraTiB
HaB4yaHHA Oyge 34iMCHIOBATUCA  LUASXOM  BUKOPUCTaAHHS  3a3HavYeHuXx Buais
HaBYanbHOI OisANbHOCTI, PI3HOMAHITHUX dOPM | METOAIB KITACHOI @ TaKOX MNo3aKnacHol
poboTK (30KpeMa NiAroTOBKM NPOEKTIB, TEXHIYHOI TBOPYOCTI TOLLIO).

[ONOBHMM O4iKyBaHUM pe3ynbTaToM BMBYEHHS i3nKM y 7-9 Knacax Mae crtatu
dopmyBaHHS y 3000yBaviB OCBITU KINKOYOBUX KOMMETEHTHOCTEN, SIKi B NSArNN B OCHOBY
noganbLLOro YCnilWHOro HaB4aHHS MONoAMX NIOAEN Ta IX XUTTELIANBHOCTI B LifloMy.

CTpykTypa Kypcy

[MocnigoBHICTb BUBYEHHA NUTAHb KypCy (hidnkn ByayeTbCcsa Ha NpuHUMNax icToprusmy
Ta HayKOBOCTi, a rmubuHa 1X poarnsagy, B3aEeMO3B'SI30K i B3aEMOMNPOHUKHEHHS
3MICTOBMX acnekTiB BMU3HAYalTbCA MpuHUMNaMM [OCTYMNHOCTI, HACTYMNHOCTI,
LinicHOCTi, 3B'A3Ky Teopil i NpaKTUKU. Temu, 3anpornoHOBaHi O BUBYEHHS, €
00'EMHUMU, pO3ranyXeHNMM Ta MaroTb LUMPOKNIA CEKTP MNPaKTUYHOIO 3aCTOCYBaHHSI.
Xou4a KinbKiCTb TEM MPOTAroM POKY HEBESMKa, KOXXHa 3 HUX O03BONH€E 3a4isiTN BENUKY
KiNbKICTb BUAIB HaBYanbHOI AisNbHOCTI, TICHO MOB'SI3aHUX 3i 3MICTOM Ta J1OriKow
HaYKOBOrO MNi3HaHHS.

[MpoTdarom Apyroro poky BMBYEHHS (Qi3uKuM, y 8 Knaci, NponoHYETLCA 3aBEPLUNTU
BUBYEHHS MEXaHIiKW, 30CEepeamBLLUNCE HA NMUTaHHSAX MeXaHi4YHOI poboTu Ta eHepril.
[Micna yboro NOriYHMM KPOKOM € nepexif 0O BUMBYEHHA BHYTPILWIHbLOI eHeprii Ta
TennoBux sBull. BuByeHHA Qi3nkm y 8 Kraci 3aBeplUyeTbCA NEepexogoMm Ao
eNIeKTPUYHUX ABULL Ta BJTACTUBOCTEN €NIEKTPUYHOIO CTPYMY.

Temun:

1. MomeHT cunun. MexaHiyHa poboTa Ta eHepris.
2. BHyTpiwHA eHeprida. Tennosi asuua.
3. EnekTpuyHi aBua. ENekTpuyHnn cTpym.



Y KOXHOMY Knaci, i 3okpema y 8 knaci, 4O KOXHOI TeMW NPOMNOHYETLCH OPIEHTOBHUN
nepenik naboparopHux pobiT. Llen nepenik He € BU4EPNHMM, NOro rofiloBHa MeTa —
3anyymTm  y4yHiB 0O MNPakKTUYHUX p[AiM Ta HalbyTTd HaBUM4YOK pobotu 3
BUMIPIOBanNbHUMWN nNpunagamu, MNpPUCTPOSAMM, YCTaTKyBaHHAM Ta obnagHaHHAM.
[Mepenik, KiNbKiCTb, TeMW Ta Ha3BM nabopaTopHUX (MPaKTUYHUX) POBIT MOXYTb
3MiHIOBaATMCS Ta [AOMOBHIOBATUCSA 3anexHOo Big HadABHOro obnagHaHHSA, a TaKoX
BiANOBIAHO A0 NidHaBanbHUX iHTEpeciB i NoTpeb 3400yBadyiB OCBITK.

[1ig 4ac BMBYEHHSI KOXHOI TemMu nepegbavyaeTbCa K OnaHyBaHHS TEOPETUYHOI
iHpbopMaLii, TaKk i BUKOHAHHA AOCAIAHULBKUX MPOEKTIB, CMPAMOBAHMX Ha MOLUYK
HOBMX abo 3akpinfeHHs Bxe 3006yTux 3HaHb. Y 8 Knaci, 9K i B HacTynHuX, BCe
Binbworo 3Ha4yeHHA Habysae BifOOpPaXXeHHS y CBIAOMOCTI YYHIB MiXKNpeaMeTHUX
3B’AI3KIB Ta BMiHHA BMKOPUCTOBYBATK 1X ANS1 PO3B’SI3aHHA NpuKnagHux npobnem.
[MowykoBo-gocnigHLbKa AiSnbHICTL Mae Ha MeTi copmyBatn Ta PO3BUHYTU
HaBUYKN PO3B’A3yBaHHA K TEOPETUYHUX, TaK | NPaKTUYHUX (NPUKNagHUX) 3agad, Lo
BUMarae BMiHb MPOBOAWTM AOCMigW, MnNaHyBaTWM Ta BUKOHYBaTU EKCMEepUMEHTH,
3bupatuy, onpauboByBaTW, aHanidyBaTum Ta ysaranbHOBaTW iHGOpMauio, podbutn
BMCHOBKM Ta BygyBaTu nnaHu HOBUX JOCNIAKEHb.

B pesynbrati HaB4aHHA isnknm y 8 Knaci, y 3gobyBadiB OCBiTM MalTb ByTu
chopMoOBaHi KOMMETEHTHOCTi, WO I'PYHTYIOTbCS Ha 3HAHHAX Ta HAabyTUX YMIHHSX, B
OCHOBI SIKUX NEXUTb PO3YMiHHSA (i3MYHMX 3aKOHIB, ABWULL, npoueciB. 3MICT Kypcy
Qi3nKN, BU3HAYEHUN KOHKPETHUMMW HaBYallbHUMWU Mporpamamu, (POpMyeTbCHA Ha
KOMMEeTEeHTHICHMX 3acaaax, BiAnoOBiAHO A0 JIOTKM HAYKOBOTO Mi3HAHHA Ta PO3BUTKY
Ji3NYHNX 3HaHb 3 ypaxyBaHHAM BHYTPILLHbO-HAYKOBUX Ta MKMPEeaMETHUX 3B’A3KIB,
nisHaBarnbHUX IHTEPECIB Ta iIHTENeKTyanbHUX i PI3NYHNX MOXITMBOCTEN YYHIB.

Peanizauis mogenbHOl HaB4danbHoi nporpamu «®isnka» 6e3ymoBHO nepenbadvae
BTiNeHHs «KoHuenuil po3BUTKY NpUpoaHMYO-MaTeMaTUYHOI OCBITU (STEM-OCBITU)».
LLnaxn Tta metoam 11 peanisauil MalTb BignoBigatn iHTepecamMm Ta Ni3HaBallbHUM
notpebam 3g00yBadviB  OCBiITW, BpaxoByBaTM OCOOGMMBOCTI  (DYHKLiIOHYBaHHSA
negaroriyHMX i METOANYHMUX CUCTEM KOHKPETHMX 3aKknagiB OCBITWU, HAsABHICTb OCBITHIX
pecypciB, 3aTpebyBaHiCTb BiANOBIAHMX BUAIB HABYaNbHOI AisSNbHOCTI | BTiNOBaTUCS Y
KOHKPETHUX HaBYanbHUX Nporpamax.

Y MogernbHin HaByanbHiM nporpami «Pisnka» Onsa y4HiB 7-9 KraciB KOMMETEHTHICHUN
noTeHuian BTIMOETLCA Yepes AeTanbHUM ONUC OYiKyBaHUX pe3yrbTaTiB HaBYaHHS,
3MICT SIKOro MoXxe ByTn YyTOMHEHMM Y KOHKPETHUX HaB4arnbHUX nporpamax. MogenbHa
HaB4aribHa nMporpaMa BU3HaA4Yae nepenik Ta OnMCye 3MICT  KITHOYOBUX
KOMMETEeHTHOCTEeN, sKi MalTb HabyTn 3000yBadvi OCBITM B pesynbraTi HaBYaHHS.
MopenbHa nporpama rpyHTYETbCSA Ha KOMMETEHTHICHOMY MoTeHuiani npupogHuUYol
OCBITHbOI ranysi, Bu3HadyeHoMmy B [oaatky 9 ao [epkaBHoro ctaHgapTty 6as3oBoi
cepeaHbOoi OCBITW.



Kno4yoBi KOMNEeTeHTHOCTI

YMiHHA Ta cTaBrneHHA

BinbHe BonoaiHHA
Aep>XaBHOK MOBOH

YMiHHSA:

— BUKOPUCTOBYBATK YKpalHOMOBHI Jpkepera ans
3006yTTS iHpopMaLil MPUPOLHNYOIO | TEXHIYHOIO
3MiCTY;

— TNyMayunTum iHhopmau,ito NPUPOLHNYOTO 3MICTY,
OMNMuUCyBaTu B YCHIN Y/ NUCbLMOBIN hopmi Ta
aHanisyBatun JOCHiKEHHS MOBOK NPUPOAHNYNX HaYK;
— YiTKO, NaKOHIYHO i 3p03yMifnno oopMyroBaTm
NUTaHHA, AYMKY, aprymMmeHTyBaTun, JOBOAUTU
NPaBUNbHICTb TBEPOAXKEHDb | CY[PKEHb, €(PEKTUBHO
KOMYHiKyBaTW B rpyni y npoLeci 06roBopeHHs i
pO3B’A3aHHs Npobnewm;

— iHTepnpeTyBaTu iHpopmau,ito, NogaHy B
iHborpadiui, Tabnuusx, giarpamax, rpadikax Touo;
— NOMOBHIOBATN CITOBHMKOBWUI 3anac HayKoOBOO
TEPMIHOSOrIE YKPaiHCLKOK MOBOHO.

CTtaBneHHs:

— nosara o Aep>kaBHOI MOBW, YCBIAOMSTEHHS 11
3HAYEeHHS ANA 30iINCHEHHS PiI3HUX

30aTHICTb cninkyBaTucs
pigHoto (y pasi BiAMIHHOCTI
Big AepXXaBHOI) Ta
IHO3EMHMMW MOBaMW

30aTHICTb chinkyBaTUCA pigHoHo (Y pasi BigAMIHHOCTI
Big AepXXaBHOT) MOBOO

YMiHHSA:
— BUKOPUCTOBYBATU Pi3Hi Jpkepena pigHo MOBO
AN 3006yTTa iHdopmauil NPUPOAHNYONO | TEXHIYHOTIO
3MiCTY;
— TNYMayunTu1 PigHOK MOBOIO B YCHIN Y/ NUCbLMOBIN
doopmi iHbopmaLito NPUPOLHNYOrO 3MICTY,
BUKOPUCTOBYHOYM HAYKOBY TEPMIHOSIOrIO;
— OnucyBaTu B YCHi YM NUCbMOBIN oopMi Ta
aHanisyBatn JOCHiOXKeHHS pigHOK MOBOID; —
obroBoptoBaTH PigHOK MOBOLO | PO3B’sI3yBaTH
NpobremMn NPUPOAHNYOro 3MICTY, 30KPEMA EKOMOTiYHI;
— NONOBHIKOBATU CNOBHUKOBWUI 3anac HayKoBOK
TEPMIHOMOrIE PiAHOK MOBOIO.
CtaBneHHs:
— UiHyBaHHSA 3000y TKiB y4eHUX-MPUPOOHUYHUKIB i
BUHaXiAHWKIB, 3auikaBneHiCTb y nonynapuaadii Hayku
PiAHOK MOBOIO.




3paTHIiCTb cninkyBaTucs iHO3eMHUMU MOBaMM
YMiHHSA:
— cnpumMaTi NPUPOAHUYI NOHATTSH | TEPMIHU B YCHUX
4YM NMUCbMOBUX TEKCTaxX iHO3EMHUMUN MOBaMW; —
BUKOPUCTOBYBATU HaBYarsbHi iHLLOMOBHI [pkepena ans
3006yTTA iHpopMaLiil NPUPOOHMNYOrO | TEXHIYHOMO
3MiCTY;
— aHarnisyBaTtu Ta OuiHIOBaTH iIHpOpMaLLito
NPUPOSHNYOIO | TEXHIYHOIO 3MICTY IHO3EMHUMMU
MOBaMu, BUKOPUCTOBYHOYM iHLLOMOBHY HayKoBY
TEPMIHONOTIt0.
CTaBneHHsN:
— PO3yMiHHSA NOTPebu nonynspmnsysaTtn 3000y TKM
YKpaIHCbKNX YY4EHMX-MPUPOLHNYHUKIB 019 3apyOiKHOT
CNiNbHOTU IHO3EMHMMU MOBaMM.

MaTtemaTnyHa
KOMMNETEHTHICTb

YMiHHSA:

— onepysBaTtn MaTeMaTUYHUMMN MOHATTAMM i
BENMYMHAMM Nif Yac XapakTePUCTUKM NPUPOLHNX
00’€eKTiB, ABULL, T TEXHOMNOrYHNX NPOLIECIB;

— po3B’A3yBaTu NPobrnemMu NPMPOaHMNYOro 3MIiCTy 3a
JOMNOMOro MaTeMaTUYHNX METOIB Ta
MaTeMaTUYHUX MoAdenen NPUpPoaHMNX o0’ eKTIB, ABULL i
npouecis, rpadikis, Tabnuub, giarpam ToLLoO.
CtaBneHHsN:

— OUuiHBaTN AOUINbHICTE MaTeEMaTUYHNX METOAIB Y
pO3B’s13aHHI Npobrnem NpMpOagHNYOro 3MICTY.

KomneTeHTHOCTI B ranyai
NPUPOOHNYNX HAYK, TEXHIKN
| TEXHOMOTrIN

YMiHHSA:

— 30iINCHIOBATN BUMIpIOBaHHSA, dpikcyBaTu pesyrnbsraTtu
Ta OLiHIOBATU TOYHICTb BUMIPHOBAHb;

— KnacudikysaTn 06’ekTI, ABULLA NpUpoau,
TEXHOJSIONYHI rnpouecy;

— Xapaktepu3yBaTtu 06’€eKTH, MOACHIOBATU NMPUPOAHI
ABMLLA | TEXHOMNOTIYHI NpoLecy 3 BUKOPUCTAHHAM
MOBM NPUPOOHUYMX HAYK | HAYKOBOI TEePMIHONOTIT;

- BUABNATM SOCiAHNLLKI npobnemu, gocnigxysaTtu
npupoay CamoCTIMHO YK B rpyni, yCTaHOBOBATU
NPUYMHOBO-HACSIOKOBI 3B’A3KU, Npe3eHTyBaTn
pesyneTatv 4OCNIAKEHb;

— BUKOPUCTOBYBATWN HAYKOBi 3HAHHS, 3000y TKM TEXHIKM
| TEXHONOriN ANsa po3B’a3aHHsA npobnem.




CrtaBneHHsN:

— €MOLIMHO-LiHHICHE CNPUNHATTS Npupoau Ta il
Ni3HaHHSA 419 YCNILWHOro XXNTTS B COLioNpuUpogHOMY
cepenoBuLLi;

— BUSIBIIEHHS OONUTIMBOCTI | NidHaBaribHOro iHTepecy
A0 NpupoaHnYnx npobnem, umnsinisoBaHa B3aemogis 3
NpPUPOAaOIO;

— KPUTUYHE OUiHIOBaHHA 3006y TKIB NPpMpOaHNYMX HayK
| TEXHIKN.

I[HHOBAUINHICTb

YMiHHA:

— ONuCcyBaTU TEHAEHLiT PO3BUTKY NPUPOAHNYMX HAYK,
TEXHIKM | TEXHOMOriN; — reHepyBaTu Ta BTINIIOBATU HOBI
igel B Mogensix, po3pobkax, NnpoekTax;

- NiATPMMYBaTU KOHCTPYKTUBHI igel iHLWKMX OCib,
CnpuAaATK IX peanisauil.

CTaBneHHA: — yCBiJOMIEHHS iIHHOBALIMHOCTI SIK
3arnopyku ycnixy i KOHKYpeHTHOI nepeBaru;

— OLHIOBaHHS PU3KKIB YTiNEHHS ifewn i 3006y TKiB y
ranysi NPUPOAHNYNX HaYK | TEXHIKK, TX BNSIMBY Ha
SKICTb XXUTTS | CTaH OOBKINNS.

ExkonoriyHa
KOMNETEHTHICTb

YMiHHSA:

— BM3Ha4yaTu Ta aHanidysaTu npobnemu SOBKINNS;

— BiANoBigasnbLHO Ta owWwaaHO BUKOPUCTOBYBATH
NPUPOSHI pecypcu;

— pearyBaTu Ha BUKINKK, NOB’s13aHi 3i CTAHOM
AOBKINNS;

— iHILitOBaTN PO3B’A3aHHA NOKaNbHUX €KONOri4YHNX
npobnem, peani3oByBaTy €KOSOriYHI NPOEKTU; —
NPOrHO3yBaTW €KOSOTYHI HAcnigKM pe3ynbraTis
OiANbHOCTI NMIOANHN.

CTaBneHHSA: — yCBIAOMIEHHS BaXXNNBOCTI
paLioHanbHOro NPUPOLOKOPUCTYBAHHS;

— OLLIHIOBaHHS BNACHUX AiM Yy NpMpoai 3 No3uLin
Be3nekun XNTTERIANBHOCTI, ETUMHUX HOPM | NPUHLMNIB
cTanoro po3BUTKY CyCniNnbLCTBa;

— LUiHyBaHHA pO3MailTTa NPUPOAN, BU3HAHHSA XUTTA SK
HaMBULLOT LLIHHOCTI.

I[HpopmaLinHoOKOMYHiIKaLin
Ha KOMMNETEHTHICTb

YMiHHSA:
— 3HaxoauTn, obpobnaTu, 3bepiratn iHdopmadito
NPUPOOHNYOro 3MICTY, NEPETBOPOBATHN 1 3 OAHOIO




BUAY Ha iHLWNIN 3 BAKOPUCTAHHAM
iIHpOpMaLiMHO-KOMYHIKaLIMHUX TEXHONOTIN;

— BUKOPUCTOBYBATW Ta CTBOPIOBATU LMPPOBUN
KOHTEHT NPUPOAHNYOro 3MICTY;

— OOCNigXyBaTn AOBKINMAA 3a 4OMNOMOro Cy4acHUX
iIHPOpMaLIMHO-KOMYHIKaLIMHNUX TEXHOMOTIN.
CTaBneHHsN:

— KPUTUYHE OLiHIOBaHHSA iHOpMaLil NpUPOaHNYOro
3MicTy, 30006yTOI 3 Pi3HMX oKepen;

— OOTPUMaHHSA aBTOPCbLKOro nNpasa, NPUHUMNIB
aKkageMiyHoi OBpOoYeCHOCTI Ta ETUYHOI B3aEMOAIi Y
BipTyasibHOMY MpPOCTOPI.

HaB4aHHS BNpogoBX
XNTTA

YMiHHSA:

— BU3HA4aTu Lini HaB4YanbHOI AiANIbHOCTI, CNOCOOU |
3aco0u IX AOCArHEeHHS;

— NnfaHyBaTu Ta opraHi3oByBaTu
HaBYasibHO-Mi3HaBasnbHy AiANbHICTb Nig vYac
AOCNIaKEeHb YN PO3B’sA3aHHSA Npobnewm;

— npauroBaTn Ha4 CaMOBLOCKOHANEHHSAM,
aganTtyBaTuCs 40 3MIHHMX YMOB LiSiNIbHOCTI;

— po3BuBaTK 34i6HICTL AOCNioXyBaTK NPUPOAY;
— 34iMCHIOBaTKU pedriekcito BNacHO! A4isnbHOCTI.
CTtaBneHHsN:

— YCBiJOMJIEHHS 3HAYEHHSI CaMOOCBITU NS
OCOBUCTICHOrO PO3BUTKY.

PomMagsiHCbKi Ta couianbHi
KOMMNETEHTHOCTI

[poMagsHCLKI KOMMETEHTHOCTI
YMiHHA:
— NOLLMPIOBATN BaXXNNBY 415 CyCnifbCTBa
iIHCbopMaLito NPUPOAHMNYOrO 3MICTY;
— BpaTtn yyacTb y po3B’a3aHHi okanbHUX Npobnem
AOBKINNA i 3anyyaTty 4o Lboro rpomagy;
— OOTPUMYBATUCSA HOPM 3aKOHOOaBCTBaA 3 OXOPOHMU
npupoau;
— 0OCTOOBaTK BNacHy NO3uLito Woao NPUAHATTSA
pilleHb y cripaBi 36epeXXeHHs Ta OXOPOHW AOBKINNS,
OpaTtn y4acTb y NPUPOAOOXOPOHHUX 3axoaax.
CTtaBneHHs:
— BU3HAHHSA ICHYBaHHS Pi3HMX AYMOK i nornsaais Ha
npobnemu, 4OTPMMaHHSA NPUHLUKUNIB AeMOKpaTii nig
4yac IX po3B’siI3aHHS.




CoujianbHi KOMMNETEHTHOCTI
YMiHHSA:
— criBnpawBaTt B rpyni nig 4ac po3B’a3aHHs
npobnem, gocnigXeHb NPUPOAN, peanisaLii NPoeKTiB;
— 3aCTOCOBYBaTW HabyTuin 4OCBIL NPOBEAEHHS
AOoCHimKeHb | NPUPOLOOXOPOHHOI AiSiNbHOCTI 4SS
30epexXeHHs BacHOro 300poB’s i 300poB’s iHLWNX
ocCi0;
— obupatin 300poBUKN CNOCID XNTTS;
— NepeKoHyBaTW iHLWIMX LLOAO NPIOPUTETHOCTI
30epexXeHHs 300poB’s B iHhopMaLinHOMY i
TEXHOSTOrNYHOMY CYCMiSIbCTBI.
CtaBneHHs:
— OUiHIOBaHHS BNNUBY JOCATHEHb NPUPOOHUYNX HAYK i
TEeXHikM Ha JoBpo0YT i 30OPOB’A NIOANHN; — LiiHYyBaHHS
BHECKY KOXXHOIO B JiSiNbHICTb rpynu;
— YCBIOMJIIEHHS NepeBarn KOHCTPYKTUBHOI criiBnpaui
AN pO3B’sA3aHHA npobnem.

KynbTypHa KOMNETEHTHICTb

YMiHHA:

— 3aCTOCOBYBATWN AOCATHEHHS MPUPOAHNYNX HAYK i
TEXHONOTIN, TEXHIYHMX 3acobiB AN BTiNEHHSA
MUCTELbKUX igen;

— NOSAACHIOBATN NPUPOLAHNYO-HAYKOBE NiArPYHTSA Pi3HMUX
BMAIB MUCTELTBA.

CtaBneHHs:

— YCBIJOMMNEHHA 3Ha4YEeHHS NPUPOLAHNYMX HaYK i
TEXHIKM B PO3BUTKY KyINbTypU; — LWAHYBAHHSA HayKKn 9K
CKNaZHuKa CBITOBOI KySbTYpW.

Mignpuemnueictb Ta
doiHaHCcOBa rpaMOTHICTb

YMiHHSA:

— reHepyBaTtn, Npe3eHTyBaTu Ta pearnisoByBaTu
iHILiaTUBM ONs1 NPOEKTHOI AiANIbHOCTI, ePEKTUBHOIO
BUKOPUCTAHHS NPUPOLHNX PECYPCIB;

— BUKOPUCTOBYBATU MOXITMBOCTI MPOEKTHOI
AiANbHOCTI ANA CTBOPEHHS LiHHOCTEN (MaTepiarnbHUX,
CYCINbHUX, KYNBTYPHUX);

— NPOrHO3yBaTu BMANB NMPUPOLHNYMNX HAYK Ha
PO3BUTOK TEXHOSOTI, HOBUX Hanpsmis
NiANPUEMHMULBLKOI OiSINbHOCTI;

10




— NOSACHIOBATWN 3HAYEHHSA 3aoLLaXXeHHS NPUPOOHUX
pecypciB, iHBECTYBaHHS B MPUPOLOOXOPOHHY
AIANbHICTb, CTPaxyBaHHSA BNAaCHOIO 340POB’S i XXUTTS
TOLLO;

— obuymcrnoBaT EKOHOMIYHUI edOeKT iHiLiaTuB i
AiSANbHOCTI, NOB’sA3aHMX 3 peanisauieto NpuknagHux
HayKOBUX piLlEHb.

CtaBneHHs:

— BUSIBITEHHSA KOHCTPYKTUBHOT aKTUBHOCTI;

— BigNoBigasbHICTb 3a MPUUHATTA BUBAXXEHUX PiLLIEHb
nig Yac BnacHol i rpynoBol AisiNnbHOCTI;

— YCBIOOMINEHHS 3HaYEeHHSI HABbYTUX KOMNETEHTHOCTEN
Ang ycniwHol camopeanisauil;

— YCBiAOMINEHHS 3aneXHOCTi 4o6pobyTy i
doiHaHCOBOrO ycnixy Bif, PiBHA OBONOAIHHSA
3000yTKamMu CydacCHOI HayKu | TEXHIKWK;

— 06CTOOBaHHS BaXXNIMBOCTI OLLa4SIMBOrO Ta
paLioHanbHOro BUKOPUCTAHHSA MPUPOLHNX PECYPCIB |
NPOAYKTIB IX Nnepepobku, pauioHanbLHOro
rocnogaproBaHHs TOLLO.
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Wnaxu peanisauii Ta 0ocobnMBOCTI opraHi3auil OCBITHbLOro mnpouecy nig 4ac
onaHyBaHHs Kypcy «®di3unka» y 8 knaci

Mig 4ac BuBYEHHA Kkypcy «®isnka» y 8 knaci AouinbHO MakcMMarnbHO
BUKOPUCTOBYBATU LiASIbHICHI (OOPMU Ta METOAM HaBYaHHA, 30Kpema LOCNigKEeHHS,
NPOEKTYBaAHHA, €KCrNepuMeHTYBaHHA Ta KoMaHgHy poboTy. Baxnueso po3BuBaTH
BMIHHA Y4YHIB LWYyKaTW, aHarnisyBaTu, iHTeprnpeTyBaTu, OLIHIOBATM Ta CUHTE3yBaTu
iHdbopmauito. Takox BapTo 3aoxodyBaTh 3000yBadiB OCBITM 40 BUCIIOBMEHHS rinoTes,
reHepyBaHHSA igen Ta NPONOHYBaHHS LWNAXIB 1X BTINIEHHSA.

Y MogenbHi HaB4varnbHiM nporpami CBiAOMO He 3OiMCHEHO pOo3noAin roguMH 3a
Temamy, WO gae cBoboay BUUTENHO Nig Yac yKnagaHHS KOHKPETHMX HaBYanbHUX
nporpam gnsa 8 knacy. Lle gossonsie BpaxysaTu MidHaBanbHi NOTpebu, iHTepecu Ta
HaBYanbHi JOCANHEHHA Y4YHIB, @ TaKOX MOXIMBOCTI MaTepiafibHO-TEXHIYHOT ©a3u
LWKoNW. BuynTenb caMOCTIMHO BU3HaA4yae TPUBanNICTb BMBYEHHSI KOHKPETHUX TeEM,
TpuBanictb Ta 3MiCT ¢opm poboTM, 0COBNMBO ULE CTOCYETbCSA MNfiaHyBaHHSA
npoBeaeHHd nabopaTopHuX (MpakTn4yHMX) pobiT Ta 30iINCHEHHS
NPOEKTHO-AOCNIAHNLBKOT poboTK, ki noTpebytoTb BiANOBIAHMX YMOB Ta KagpoBOro
noTeHuiany.

MopgernbHa HaB4arnbHa NporpamMa He BKasye, KOMU i CKINbKU y3aranbHIOKYNX 3aHATb
abo 3aHATb Ha NOBTOPEHHS Martepiany cnig nposoguTu. NpoTe, 3 METOANYHOI TOYKK
30py, NPOBEAEHHSA TaKMX 3aHATb € QYXXe BaXXTMBUM i 000B’SI3KOBUM 414 8 Knacy i Mae
ByTn BigobpaxeHO Yy 3MICTi KOHKPETHUX HaBYanbHUX Mporpam (KaneHgapHomy
nnaHyBaHHi).

Buntenb 8 knacy mae npaBo 3MiHHOBATW NOPALOK BMBYEHHS PO3AiniB Ta OKpemux
NMMTaHb Yy MeXxax TeM, CaMOCTIMHO BW3Ha4yaluu MepioauyHICTb Ta TpuBarsnicTb
NPaKTUKyMiB 3 PO3B’si3aHHA 3agad, nabopaTopHMX MPaKTUKYMIB, Yy3aranbHIOKYNX
YPOKiB TOLO. BpaxoBytoun 3MICT HaBYanbHOro marepiany, HasiBHICTb npunagis Ta
obnagHaHHSA, piBeHb NIArOTOBKU YYHIB Ta iHLWWI CYTTEBI (hakTOpK, BUMTENb BU3HAYAE,
AKi BMAN pobiT OOUiNbHO BMKOHYBATW iHOMBIQyanbHO, a siki — y rpynax i 3 sIKowo
JyucernbHicTio. Pobota B KOMekTuBi (y rpyni) pos3rnsgaeTbCA SK BaxnmBa Ta
oboB’si3kOBa CKNnagoBa npouecy MOBHOLIHHOMO HaBYaHHA. TpaguuinHm  Ta
NoLWMPEHNM BapiaHTOM rpynoBoi poboTn € BUKOHaHHA flabopaTopHUX pobiT rpynamm
no 2-3 yyHi, ane 1l edpeKTUBHICTb 3areXxuTb Big NPONOPLIMHOrO Ta afdeKBaTHOro
pO3M0Ainy Ta KOHTPOSI BUKOHAHHS 060B’s13KIiB y rpyni.

[Mpn 3[QiNCHEHHI KaneHJapHOro (MOypo4YHOro) nraHyBaHHA Ona 8 Kracy cnig
BpaxoByBaTu, LLO BUKOHAHHA OOCAIAHULBKUX | MOLYKOBMX MPOEKTIB MOXE TpuBaTU
Bifl KITbKOX roguH 00 KifIbKOX TUXKHIB, @ B OKpEMUX BMNagKkax — i Micaui. Taka poboTta
MOXe BWMKOHYBATUCS BOOMA, Y MO3aypOyHMM Yac, arne 3 0OOB’S3KOBMM MPOMKHUM
KOHTpONEeM [OCArHyTUX peaynbraTiB AOCNIIPKEHHA Ta MpeseHTauield OCTaTOYHUX

12



pesynbTatiB  y CcheuianbHO CTBOPEHMX Ons
YPOK-KOHepeHUid, ANCYT, TeMaTUYHNN BEYIp).

LUbOrOo yMoOBax (Hanpwvknag,

BpaxoBytoun npuHUMN negaroriyHoi cBoboan, HaBvarnbHUM 3aknag abo KOHKpEeTHUI
BUMTENb/BYMTESbKA 8 KIlaCy Mae CKIacTu KOHKPETHY HaB4arbHY nporpamy 3 goisukuy,
BU3HA4YUTK BiONOBIgHI popMK Ta METOAN HaABYaHHSA, PO3NO4INTNUTY KiSNTbKICTb FOAMH, LLO
BiABOANTLCS Ha BMBYEHHSI PO3AiNiB Ta OKPEeMUX Tem, a Takox copmn Ta cnocobu
KOHTPOIO 1 OLiHIOBAHHSA SKOCTI pe3ynbTaTiB HaBYaHHS.

BUMOI'U (Ous. JoaaTok 10 ao [lep>xaBHOro craHaapTy 6a3oBoi cepeaHbOI
OCBITU) A0 060OB’A3KOBUX pe3ynbTaTiB HaB4YaHHA 34,00yBayviB OCBITU Y
NPUPOAHNYIN OCBITHIN rany3i 3 ¢isnku

1. Mi3HaHHA cBiTY NnpMpoaun 3acobamm HayKoOBOro AoCHigKeHHA

Bnbupae camocTinHo abo 3a
AOMOMOrO BYUMTENS YN
iHWKX Ocib NidHaBasibHY
CUTYyaLito, IKy MOXHa
pO3B’A3aTh JOCHIAHNLBKAM
cnocobom, apryMeHTye CBIn
BMbGIip

BUSIBMNSIE CAMOCTIMHO ab0o 3a JOMNOMOrow BYNTENSA YN
iHLKMX OCib cynepeyHOoCTi B iHbopmaUii LWOA0 03HaK,
Bynosu i BnactusocTen 06’ekTiB Npnpoaun, ymosB
BUHUKHEHHS | nepebiry NpupoaHnx asuL,
dopmyntoe camocTiHO abo 3a JONOMOroK BYMTESS
4K iHWKX ocib npobnemy, OOCTYMNHY Ais
AOCTiOXXEHHS, NOACHIOE CBin BMBIp

BM3Ha4ya€e MeTy i 3aBOaHHSA
AOCHiOIKEHHS, DOPMYIOE
rinotesy OOCNIIKEHHS

BU3Ha4ae MeTY i 3aBaHHA BignoBigHO 00
cthopmynboBaHOI NpobnemMmn AoCnioKEHHS
CaMOCTINHO / 3@ AOMNOMOIO BYNTENS YU iHLLINX OCID
doopmyntoe rinoTesy AoCnNigXeHHs CaMOCTINHO / 3a
JOMOMOroK BYMTENS YU iHLLINX OCID

BWU3Ha4a€ 3a JONOMOroH
BYNTENS YU iHLLINX OCIO
eTanu OocnimKeHHsa
BiANOBIAHO A0 YMOB NOro
BUKOHAHHS

BW3HA4YaE€ i NOACHIOE 3a AOMNOMOIO BYMTENA UM
iHLMX OCi® HeoOXiaHI eTanu AOCNIOYKEHHS,
ypaxoByto4n YMOBU MOr0 BUKOHAHHS

NPOrHO3y€e CaMOCTIMHO pe3yrnbTaTh KOXXHOro etany
AOoCniIKeHHS BiANOBIAHO 40 YMOB NOro BUKOHAHHSA

nfaHye OOCNIIKEHHS
CaMOCTINHO

cknagae nnaH gocnigkXeHHs CaMOCTINHO

Moaentoe 06’ekTu i aBuLLa
caMOocCTIinHO abo 3a
JOMOMOroK BYNTENS YN
iHLLKMX OCiO

crnocTepirae, gocnigaxye ob’ekTn Ta siBMLLa
CaMOCTIMHO / y rpyni 3a CKnageHM niiaHom 3
BUKOPUCTaAHHSAM MaTeMaTUYHMX, peanbHuX,
KOMM'IOTEPHUX Mofenen

crnocTepirae, BUKOHYE
JOCHIIXEeHHSI CAMOCTINHO /
y rpyni, pikcye ogepxaHi
pesynbraTtv B CaMOCTINHO
BU3Ha4YeHn cnocid

BNUBMpae caMoCTiINHO HEODXiAHNI AN BUKOHAHHS
OOCTOXEHHS iIHCTPYMeHTapiu

dikcye pesynsrat OCNIIKEHHA B CAMOCTIVHO
BU3HAYeHU cnocib JOTpMMY€eETbCSA NpaBun besnekn
XUTTEQIANBHOCTI Nig Yac AOCNiOKXEeHHS

13




aHarnisye pesynsratm
AOCNigXeHHs 3a HagaHUMKU
/ CaMOCTIHO BU3HA4YEeHUMU
Kputepiamm

BCTAHOBJSIOE HA OCHOBI pe3ynbTaTiB AOCiIAKEHHS
CaMOCTINHO abo 3a JONOMOIroK BYNTENS YU iHLLNX
0Ci6 NpMYMHOBO-HACAIAKOBI 3B’513KM MixXK OyJOBOHO |
BITACTUBOCTAMM 00’ €KTIB JOCHiOKEHHS

OLHIOE NMPaBUMBHICTb
chopmMyribOBaHOI rinoTesun
caMOCTiHO abo 3a
AOMOMOrOH BYMTENS YN
iHLIKX OCi®

niaTBEPOXYE / CNPOCTOBYE riNOTe3y JOCIiILKEeHHS
CaMOCTINHO abo 3a 4ONOMOroK BYNTENS YM IHLLINX
ocib

dopMyroe BUCHOBKM 3a
pesynsratamu
AOCNig)KeHHS CaMOCTINHO

doopmMyrntoe CamMoCTIMHO BUCHOBKM BiAMOBIAHO 0
METW OOCNiAXXEeHHA OLiHIOE caMOCTiMHO abo 3a
JOMOMOTOK BYMTENSA YM iHLLKX OCIO MOXKNUBICTb
BUKOPUCTaHHSA pesynbraTiB JOCIiIOKEHHA ons
PO3B’si3aHHS HaBYarbHOI / XNTTEBOI Npobnemu

Npe3eHTye pesynsraTu
JocnigkeHHs B CaMOCTIMHO
obpaHun cnocid

Nnpe3eHTye pes3ynsTaTtn 4OCIAKEHHS B CAMOCTINHO
obpaHui cnocib, 30KkpemMa 3 BUKOPUCTaHHSAM
LMdpoBUX NPUCTPOIB

aHanisye caMocTinHo abo
3a JONOMOrO BYMTENNS YU
iHLWKMX oci6 nnaH
JOCTIIXKEHHS | noro
pesynsratu

NOSICHIOE Ha OCHOBI OCOBMCTOro AOCBIAY BaXIUBICTb
Pi3HMX BUAIB, TUNIB | pOpM OOCHIAKEHHA Npupoan
NPOMNOHY€E CaMOCTIHO abo 3a 4ONOMOIO BYUMTESS UM
iHLWKMX OCib pi3Hi cnocobu 4OCATHEHHS METH
JOCRNIOKEeHHSA

nepenbayae camocTiHO abo 3a JONOMOrot0 BYNTENS
4u iHWKMX OCib BapiaTUBHI cnocobu BUKOHAHHSA
AOCTIOXEHHSA 3 ypaxyBaHHSM BSIUMBY Pi3HUX
YNHHWKIB

aHanisye caMOCTIMHO OOUiNbHICTb BU3HAYEHMX eTaniB
| CKNageHoro niaHy AoCnNigKeHHs

NOSAACHIOE CaMOCTINHO abo 3a AOMOMOro BYUTENS YN
iHLLINX OCiI6 PU3MKN BUKOHAHHS OOCHIOAXKEHHS,
YCBIJOMJSTIOE NOTPEDY BpaxyBaHHA PU3NKIB

BUSABMAE €MOLLIMHO-LIIHHICHE
CTaBneHHs 4O npupoau Ta il
JOCTIIKEHHS

00r'pyHTOBYE 3HAYYLLiCTb HABYTUX OCAIAHNLBbKNX
HaBMYOK A5 Ni3HAHHA Npupoau

2. OnpauroBaHHA, cucTeMaTUu3auifa Ta nogaHHA iHdopmauil npupoagHU4oro

3MmicTy

30IMCHIOE MOLUYK, OLIHIOE |
cuctemaTusye CaMocCTiHO
IHpopMmauito NpupoaHNYOro
3MiCTy

aHarnisye i cuctemaTnsye caMocCTiMHO onpalboBaHy
iHdbopMaUito NPUPOLHNYOro 3MICTY, 3006y TY 3 Pi3HUX
mxepen
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BUKOPUCTOBYE CaMOCTIMHO CYKYMHICTb AaHUX A1
OLiHIOBaHHSA NpUPOoAHMX 00’€EKTIB, SIBMLL, | NpOLIECIB
3icTaBnsie 3a AOMNOMOIOH BYNTENSA YU iHLLIKX OCID
HayKOBe i NnceBOOHayKoBe NMOACHEHHS TiEl caMol
iHbopMaUil NPUPOOHMNYOro 3MICTY

OLIHIOE CaMOCTIMHO JOCTOBIPHICTb 3006y TO1
iHcpbopmaLii Ta Tl HeobXigHICTb / BaXXNMBICTb AN
PO3B’sI3aHHS XXUTTEBOI / HABYarnbLHOI Npobnemun

IHTepnpeTye AaHi Ta
Npe3eHTye CaMOCTIMHO
iHbopMaLiito NPUPOAHNYOro
3MICTY B pi3HUX hopmax

ornmcye CamMoCTINHO siBMLLA | NpoLecn,
BUKOPUCTOBYOYM HAYKOBY TEPMIHOMOTI0

Biabupae Ta iHTerpye caMocCTiHO / 3a JONOMOroH
BUYMTENS YK IHLIMX OCIB iIHdbopMaLit0 NPUPOAHNYOrO
3MICTYy, nogaHy B pisHMX oopmMax, 30Kpema B
CYMBOJbHIN, MOB’A3Y0YN 1T 3 peanbHUMK 00’ eKTamm
Ta aBuLLAMMN

npe3eHTye caMOCTiNHO 3000yTYy iHpopMaLito y popMmi
TEKCTOBOI, Bigeo-, ayaio-, rpadiyHoi, TabnuyHoi
iHdpopmauii abo iHdorpadiku, 3okpema 3
BUKOPUCTaAHHAM LMJPOBUX TEXHOMOTIN | MPUCTPOIB
dopMynOE CaMOCTIMHO CITOBECHI onmncu 06’eKTiB,
SIBULL, | NPOLIECIB HA OCHOBI HETEKCTOBOI iH(popMauil
(TabnuyHol, rpadpivHol / iHhorpadikn) po3pobnsie
CaMOCTIMHO / y rpyni BigNoBigHI NPOAYKTW (NPOEKTN,
BykneTu, konaxi, NocTepu, MoAeni ToLW0) Ha OCHOBI
ornpauboBaHoi iHbopmMauil NPMPOSgHNYOro 3MICTY,
30Kpema 3 BUKOPUCTAHHAM LINPPOBUX TEXHOSTOTIN |
NpPUCTPOIB

Npe3eHTye CTBOPEHi NPOAYKTM B 06paHuin cnocio,
30Kpema 3 BUKOPUCTaHHAM LUPPOBUX TEXHOSOTIN |
NPUCTPOIB

3. YcBigoMIeHHs po3MailTTA i 3aKOHOMIPHOCTEW NPUPOAMU, POrili MPUPOAHNYUX
HayK i TEXHiKU B XXUTTi JTI0OQUHM; BignoBiganbHa noBediHKa Ansi crtanoro

pPO3BUTKY CycnifibCcTBa

0BrpyHTOBYE PO3MaITTH Ta
MNEeBHI 3aKOHM NpMpPoau

XapaKkTepuaye CaMoCTIiHO BNacTUBOCTI 00’EKTIB
npUpPoaMn, NOSICHIOE MPUPOLAHI SiBMLLIA Ta NPoLEeCcH Ha
OCHOBI 3aKOHiB NPUpPoaN, BUKOPUCTOBYOHYM MOBY
NPUPOAHNYOT HaYKM i BiANOBIAHY TEPMIHOMNOTI0
BM3HA4Yyae caMoCTiHO abo 3a JOMOMOror BYUTENS UM
iHWKMX ocib BNacTnBocCTi 06’eKTiB / ABULL NPUPOAMN, LLIO
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€ ICTOTHUMW ONS PO3B’A3aHHSA XUTTEBOI / HAaBYanbHOI
npobnemu

OLHIOE OOBKINNA K A)Kepeno 300poB’s, o0pobyTy
Ta 6e3neku noanHn i cycninbcTea

knacudikye 06’ekTn
npupoau, auLLa i npouecu
3a BU3HAYEHMMMN O3HAKaMU
Ta BMacTMBOCTAMU

BM3HA4aE Kinbka 03HaK / BNaCTUBOCTEN, 3a AKUMMU
06’ekTn / aBuLLa npmpoam o6’egHaHO B OKpeMI rpynu
BUPI3HSE 3-MOMIXK 06’€KTiB / ABULL, NpUpoam Ti, WO
MaltoTb KifibKa CnifibHUX O3HAaK / BNacTUBOCTEN
po3pi3HAe / cuctematnaye / ynopsakoBye
CaMOCTINHO 00’eKkTHK / iBMLLLA Npupoau 3a
BM3HA4YE€HUMU O3HaKaMu / BNacTUBOCTAMU

0BrpyHTOBYE CAMOCTIHO
B32aEMO3B’A3KN MiXK
NpUpogHUMM 06’ekTamu,
sBMLaMK | npouecamMmm

YyCTaHOBIOE CAMOCTINHO NPUYNHOBO-HACHIOKOBI
3B’S13KM MiXK MEBHMMM SIBMLLLI@AMU | npoLecamMu Ta IxX
Hacnigkamm

BUKOPUCTOBYE AOCNIAHULBbKI HABUYKM | ©a30Bi 3HAHHSA
Npo B3aEMO3B’A3KN Yy Npupoai A5t NPOrHo3yBaHHS
3MiH NpUpoaHnX 06’eKTIB, ABULL i NpoueciB

BUABIISAE iICTOTHI
B3aEMO3B’A3KWN Y Npupogai
ANsA po3B’A3aHHSA
3arnponoHOBaHOI XUTTEBOI /
HaB4asnbHOI Npobnemu

00r'pyHTOBYE BMANB OisNbHOCTI JIKOAUHM / BNACHOT
AiSANbHOCTI Ha 36epeXXeHHs / NopyLUeHHS
B3a€EMO3B’A3KIB Y NpUPOA;

AOTPUMYETLCA NpaBuI NOBOOKEHHS Yy Npupoai Ans
30epeXeHHs 300poB’a | AOBKINNSA

NOSICHIOE CaAMOCTINHO
3HAYEHHS NPUPOAHNYNX
HayK, TEXHOMONIN | TEXHIKW
AJ151 CTanoro po3BuUTKY
cycninecTea

NOSICHKOE CaMOCTIMHO abo 3a AONOMOrOK BYMTENS YN
iHLWIMX OCi6 NpuynHM rnodanbHMX npobnem nioacTea i
HaBOAMTb NPUKNagM BUKOPUCTAHHA 3000y TKIB
NPUPOAHNYNX HAYK, TEXHOMNOTIN | TEXHIKM ANs 1X
PO3B’A3aHHS OLIHKOE BHECOK NPUPOAHNYMX HaYK,
TEXHOMOTIiN | TEXHiKK B 3ab6e3ne4YeHHs cTanoro
PO3BUTKY CyCnifbCTBa

YCBIJOMJTHOE CYCIiSIbHY
POSib YYEHUX-
NPUPOAHNYHUKIB |
BUHaXiOHWKIB Ta iX
30006yTKiB

BUCITIOBINIOE CYI)KEeHHS LWOA0 3HAaYEHHSA
HaYKOBO-NPUPOLAHNYNX 3HAHb | 4iANTBHOCTI
YYEHUX-NPUPOOHNYHUKIB | BUHAXIOHWUKIB OS5
3abe3neyeHHd cycninbHOro Nporpecy i NoKpaweHHs
SAKOCTI XXUTTS

4. PO3BUTOK HAyKOBOIO MUCIIEHHSA, HAOyTTA 4OCBiAYy po3B’A3aHHA Npobnem

BM3Ha4Yae caMocCTiHO abo
3a 0NOMOro BYMTENS YN
iHWKX Ocib aprymeHTn /
TBEPOKEHHSA / TEopIl, WO

PO3Pi3HSIE 3a JOMOMOIOK BYNTENS YM iHLLINX OCIO
HayKOBIi (hakTw, iX iHTeprnpeTauil, CypKEeHHSA
iHTepnpeTye camMocCTiHO abo 3a 4ONOMOroK BUMTESS
4K iHWKX OCi6 HayKoBi hakTu
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IPYHTYIOTbCS HA HAyKOBMX
doakTax

KPUTUYHO OLLIHKOE CaMOCTiHO abo 3a AONOMOroH0
BUMTENS YN IHWIMX OCiO iHdhopMaLito, 4OCTOBIPHICTb
CYO)KEHb

NMOSICHIOE 3a JOMOMOIO BYMTENS YU iHLUUX OCiD
PU3MKM BUKOPUCTAHHA HayKoBOI / HeHayKoBOI /
nceB4oOHAYKOBOI / CNOTBOPEHOI iHdhopmaLil ongd
PO3B’A3aHHs NPObremM NPUPOAHNYOrO 3MICTY

dopmyntoe Npobnemy sik
ni3HaBarbHy CUTyaLito
NPUPOJHNYOrO 3MICTY

BWU3Ha4Yae caMOCTIMHO / y rpyni CyrnepevyHocCTi B
nisHaBarnbHiN CUTYyaLil CTaBUTb 3a 4OMOMOIOH
BUYMTESS UM iHLWIKX OCi6 /camocTiHO / y rpyni
NpobnemMHi NUTaHHSA | hopMyrtoe Nnpobnemy
npeacTaensie 3a 40NOMOro BYUMTENS YN IHLINX OCib
KOMMAEKCHI NpoBnemMum sik CyKynHiCTb NPOCTUX

obupae caMocCTiNHO
cTpareril po3B’aA3aHHS
HaBYarnbHOI / XUTTEBOI
npobnemu i3
3anpornoHoBaHmnx abo
MPOMOHYE BriacCHI

reHepye igei ons po3s’sa3aHHA HaB4asibHOI / XKUTTEBOI
npobnemu, oLiHE MOXNUBOCTI iX peani3auil
po3pobrisie caMoCTIHO / 3a AOMNOMOIOK BYMTENS YN
iHLWMX OCi6 cTparTeril po3B’aA3aHHA HaB4YanbHOI /
XUTTEBOI Npobnemu i NponoHye BiANOBIAHI 3acobun

BMKOPUCTOBYE 3000YTi
3HaHHSA | HAby T goceig
AN po3B’A3aHHSA
HaB4anbHol /

XUTTEBOI Npobrnemm

PO3B’A3y€ CaMOCTIVHO / Yy rpyni HaBYarnbHi / XUTTEBI
npobnemn, BUKOPUCTOBYHOUM 3000y Ti 3HAHHS |
HaOyTun gocsig

NPOMNOHY€E CaMOCTIHO CNOCOobu NepeBipkM PO3B’ 3Ky
HaB4arbHOI / XXUTTEBOI Npobrnemun

OLLiHIOE 3a AOMNOMOIO BYMTENS YU iHLLINX OCID
edEeKTUBHICTb / BapiaTUBHICTb 06paHmx cnocobis /
3acobiB po3B’si3aHHS HABYaNbHOI / XXUTTEBOI
npobnemu

MNPONOHYE BapiaHTU
cnisnpadi B rpyni ans
pPO3B’A3aHHS HaBYanbLHoOI /
XUTTEBOI

npobnemu

CKnagae camMOCTiHO Ta 3a noTpebu koperye nnaH
BNAaCHOI AissNbHOCTI ANs po3B’si3aHHsA npobnemm
BiANOBIQHO A0 CBOEI poni B rpyni

obcTolo€E BNacHy oyMKy, ANCKYTYE, HABOOUTb
aprymMeHTu, nigTeepaxye ix gpakramu, crisnpaworym
B rpyni

B3aemogie B rpyni

| ycBigomMntoe ocobucTty
BigNOBiganNbHICTb 3a
AOCSArHEHHS CNiNnbHOro
pesynerarty

ypaxoBye OYMKM / NOMMSAN IHLWKX Mig Yac NPUUHATTH
CrMiNbHUX pillEHb MOSICHIOE HA OCHOBI HABYTOro
[ocBigy nepesaru cnisnpadi 4ns po3B’s3aHHS
HaB4arnbHOI / XXUTTEBOI Npobnemun
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BUABNSIE EMOLIMHO-LiHHICHE
CTaBMNeHHs oo
iHaMBIAYanbHOI / CNiNbHOT
AiSNbHOCTI Ta AOCATHYTUX
pesyrnberarTis

aHarnisye caMoCTiHO / 3a OMOMOIOH BYMTENS YN
IHLIMX OCIB OisNbHICTb rpynu WOoA0 BUKOHAHHSA
3aBAaHHSA / po3B’A3aHHA HaBYanbHOI / XUTTEBOI
npobnemu

OLHIOE 3a CNiNbHO PO3POBIeHNMM KpUTEPISIMA
AOCArHyTi pe3ynsrati po3B’s3aHHA npobnemum
BUCITOBNIOE CYy)KEHHS OO0 BlaCHOI MOTMBaUl,
ocoducTuX ain 'y rpyni Ans 4OCArHEHHs pesynerarty
pedoriekcye Wwono 0CobUCTICHOrO PO3BUTKY 3a
pesynsratamu rpynoBol poboTu
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Il. SMICTOBA YACTUHA

OuikyBaHi pe3ynbTaTv HaBYaHHSA, 3MICT KypCy, 3MiCT AisiNIbHOCTI Y4YHIB

3MicT HaBYanNbLHOro
npeamMeTa

Buan HaBYanbHoOI
DiSANIbHOCTI

OuikyBaHi pe3ynksraTtu
HaBYaHHS

PO3AiJ1 1. MOMEHT CUJTU. MEXAHIYHA POBOTA TA EHEPTIA (17 roanH)

Tema 1. NMpocTi mexaHiamn. MomeHT cunu. (7 roguH)

1. [pocTi mexaHiamu.
Noxuna nnowmHa.

BuknageHHsa HoBOro
marepiany 3
BUKOPUCTaHHAM
npeseHTauin, Bigeo Ta
IHLINX Bi3yanbHUX
3acobis..

O6roeopeHHs
TEOPETUYHUX NUTaHD,
aHari3 HayKoBUuX cTaTemn
Ta oxepern.

BukoHaHHS 3aBaoaHb ongd
3aKpinyeHHa maTepiany.

[latoTb BU3HAYEHHSA
NPOCTUX MEXaHI3MIB,
3HaloTb IX pi3HOBMAM Ta
npu3HayeHHs. Po3ymitoTb
NPUHUMN 4il NoXunoi
NSIOLWVHN, KNWHA | FBUHTA.
BmitoTb 3acTocoByBaTu
«30J10T€E NMpaBuo»
MEXaHIKN Ha NpaKkTuL,.
doOpMYIOTb YCBILOMINEHHSA
BaXXITMBOCTI MPOCTUX
MEeXaHi3MmiB y
NOBCAKOEHHOMY XUTTI.
Po3BuBatoThb LikaBIiCTb A0
TEXHIKM Ta IHXEeHEPHNX
pilLlEHb.

2. Baxinb. MomMeHT cunu.
YMoBa piBHOBaru Baxens.

BukrnageHHsA HOBOro
marepiany 3
BMKOPUCTaHHAM
npeseHTaLin, Bigeo Ta
IHLIMX Bi3yanbHUX
3acobiB.

O6roBopeHHsA
TEOPETUYHUX Ta
NPaKTUYHUX MUTaHb,
0OMiH gyMKamWw.
BukoHaHHS 3aBaaHb on4d
3aKpinneHHa maTepiany.

YYHi gatoTb BU3HAYEHHA
Ba)kens, 3HatoTb MOro
OCHOBHi efleMeHTU Ta
XapaKTepUCTUKN.
Po3yMmitoTb NOHATTSH
MOMEHTY CUNN Ta YMOBY
piBHOBaru Baxens.
BmitoTb 3acTtocoByBatu Ui
3HaHHSA ans
pO3B'A3yBaHHA 3a4au.
PopMyHOTb YCBIOOMITEHHS
BaXKINMBOCTI MPOCTUX
MexaHi3MiB y
NOBCAKOEHHOMY XWUTTi Ta
TexHiui. Po3aBmBaloTb
LikaBiCTb 0O hi3nKn Ta
IHXXEeHepHUX pilleHb, WO
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NONerwyTb NpaLio
MOOVHMN.

3. Po3B’sA3yBaHHs 3agaq.

®poHTanbHa,
iHOuBIQyanbHa, NnapHa,
rpynosa, po3bip TMNoBKX
3agad, aHani3 3agad 3
NoOMUNKamu, NpuKnagHi
3ajaudi, TBOpYi 3agaui.

Y4Hi po3B'A3y0Tb TUMNOBI
3ajadi Ha Baxirnb, MOMEHT
CUIM Ta YMOBY piBHOBaru
BaXkesis i3 3aCTOCyBaHHAM
OCHOBHUX (POpMYII.
BwmitoTb npautoBatu 3
PISHNMU OONHULAMMU
BMMIipIOBaHHS, byayBaTu
Ta aHanisyBaTty CXeMu Cun
Ha Baxkeni. PossusatoTb
HaBUYKN BU3HAYEHHS
MOMEHTIB cun t1a
3aCTOCyBaHHS npasuna
MOMEHTIB Y Pi3HNX
di3ndHNX cuTyauisax. YuHi
YCBIJOMJSTIOOTb NPaKTUYHY
3HaYMMICTb MPOCTUX
MeXaHi3MiB y TEXHiLi Ta
MOBCAKOEHHOMY XUTTI,
BYaTLCA LiiHyBaTW QRI3NYHI
3HaHHA K IHCTPYMEHT Ans
BUPILLEHHA peasibHUX
npobnem.

4. llabopaTtopHa poboTa
Ne 1 «BuB4eHHA ymoBU
piBHOBaru Baxersnsi».

[MpoBeneHHs
€KCMNepuMEHTIB,
BUMipOBaHHSA 4DI3UYHNX
BENnuWYuH, aHani3
pesynbrarTiB.

BukoHaHHS 3aBOoaHb ongd
3aKkpinneHHa maTepiany.

Y4YHi OTPUMYIOTBECA
NopsiAKY BUKOHAHHSA
eKcrepmMMeHTarnbHol
pobOTH, HaBYaTbLCS
npautoBaT 3 npunagavu,
BU3HAYaloTb LiiHY NO4IMKN
LUKan npunagis i NOXmbku
BUMIpIOBaHb,
0OOPMIIOKOTL 3BIT NPO
BUKOHaHy poboTy 3rigHo 3
BUMOT.

5. Pyxomun i Hepyxomunn
Gnoku.

MopentoBaHHS,
CNoCTepEXEHHS,
AeMOoHCTpauisa, aHani3
BigeodparmeHrTis,

YYHi AatoTb BU3HAYEHHSA
PYXOMOTIO | HEpyXOMOro

6noki., 3HatOTb X ByaoBy
Ta npuHUMnu aii. BMitoTb
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doopMyntoBaHHSA rinoTes,
aunckycis, poboTa 3
TEKCTOM, CKNnaZaHHs
OMOPHUX KOHCMNEKTIB,
BUKOHAHHS NPAKTUYHUX
3aBgaHb, caMonepeBipKa,
pednekcis.

3aCTOCOBYBaTH Lii 3HAHHSA
ANd po3B'A3yBaHHA 3a4ay,
aHanisyBatu (pi3nyHi
cuTyauil Ta
BUKOPUCTOBYBATU
dopmynu gns
pO3paxyHKiB. POPMYIOTb
YCBIJOMJSEHHS
Ba)KINMBOCTI MPOCTUX
MeXaHi3MmiB y
MOBCAKOEHHOMY XUTTi Ta
TexHiui. Po3aBnBatoTb
LiKaBiCTb 4O i3nKn,
IH)KEHEpPHUX pilleHb Ta
TEXHOMOoriNn, Wo
nonerwyTb npauto
NIOONHMN.

6. Y3ararnbHeHHa Ta
cuctemaTmnaadist 3HaHb.
3axucT HaB4YarnbHUX
NPOEKTIB.

AHanis i ysaransHeHHs
3HaHb, poboTa 3
y3ararnbHBallbHUMU
cxemammn, BUKOHaHHS
TECTOBUX 3aBAaHb,
pO3B’A3yBaHHA
KOMMJMEKCHUX 3a7ay,
poboTa B rpynax,
npencraBneHHs
pesynbraTiB, 3aXuUCT
HaBYanbHUX NPOEKTIB,
CaMOOLiHIOBaHHS,
B3aEMOOL|IHIOBAHHS,
pedonekcisi..

YYHi HaB4aoTbCA
B1ByooByBaTW BacHy
TPAEKTOPIIO NiArOTOBKM 0
KOMMJIEKCHOT NiACYMKOBOI
pobOTH, NNIAHYOTh,
OpraHi3ytoTb, 30INCHIOTb
BNacHy
HaBYaribHO-Mi3HaBasrbHy
AISANbHICTb; Y4HI
YCBILOMIIOKOTb LiHHICHE
CTaBneHHs 00 i3NYHNX
3HaHb, pesynbTarTiB
BNacHoI npaui Ta npadui
IHLUMX Ntoaen,
HaB4YalOTbCA 34INCHIOBATU
CaMOOLiHKY, camoaHanis.

7. KomnnekcHa
nigcymkosa pobota Ne 1 3
Temun «[1pocTi MexaHiamu.
MoMeHT cunun».

B1KOHaHHA TEOPETUYHNX,
NPaKTUYHUX, TBOPUMX
3aBaaHb, CTBOPEHHS
mMoaenemn isndHnxX SBuLL,
ANS OUiHKN piBHA
3aCBOEHHA MaTepiany.

YUYHI AEMOHCTPYIOTb
34aTHICTb aHanisyBatu
iHpopmaldito,
3acTocoByBaTU
TEOPETUYHI 3HaHHA ANs
PO3B’A3aHHA NPaKTUYHUX
3aBaaHb, BUKOHYyBaTU

21




BukoHaHH$ 3aBaaHb ong
3aKpinneHHa martepiany.

pO3paxyHKu Ta
MNOSICHIOBATN OTPUMaHI
pesynsraTu. Y4Hi
YCBIJOMJSTHOOTb 3HAYEHHS
3HaHb ANd po3B’A3aHHA
peanbHUX Npobrnewm,
LiHYKOTb TOYHICTb |
BiANOBIgANbHICTb Y
BMKOHaHHi poboTu, a
TaKOX NoBaXarTb
pesyrneTaTy CBOEI Ta YyXOl

npawi.

PO3AiJ1 1. MOMEHT CUJTU. MEXAHIYHA POBOTA TA EHEPTIA (17 roauH)

Tema 2. MexaHi4yHa poboTta. NoTyXHicTb. EHepris. (10 roanH)

8. MexaHi4Ha poborTa.
OanHuuga poboTu.

BuknageHHsa HOBOro
marepiany 3
BUKOPUCTaHHAM
npeseHTauin, Bigeo Ta
IHLIKMX Bi3yanbHUX
3acobis..

O6rosopeHHs
TEOPETUYHUX NUTAHD,
aHari3 HayKoBuX cTaTtemn
Ta oxepern.

BukoHaHHA 3aBOoaHb ongd
3aKpinyeHHa maTepiany.

YYHi gatoTb BU3HAYEHHSA
MeXaHi4yHol poboTu.
3HaloTb YMOBMU, 3a AKNX
BUKOHYETbCA MeXaHiyHa
poboTta. BMmitoTb
po3paxoByBaTU MEXaAHIYHY
poboTy. PO3pi3HAOTb
BMNaAKuU AoAAaTHOI,
BiZl'€MHOI Ta HYNbLOBOI
poboTn. 3aCTOCOBYIOTb
3HaHHA Ans
pPO3B'A3yBaHHA 3aJau.
Po3yMmitoTb 3Ha4YeHHS
NOHATTS MeXaHi4YHOI
poboTK B hisunui Ta
NOBCAKOEHHOMY XUTTI.
YCBigOMMoTb
BaXXITMBICTb TOMHOIO
BUKOPUCTaHHS HAYKOBUX
TepMiHiB. Po3BnBaloTb
HaBUYKN KPUTUYHOTO
MMWCIEHHS Ta aHanisy
Ji3nYHMX cnTyauin

9. MNoTyxHicTb. OanHULI
MNOTY>KHOCTI.

BuknageHHsA HOBOro
marepiany 3
BUKOPUCTAHHSAM

YYHi gatoTb BU3HAYEHHA
NOTY>XHOCTI. PO3yMmitoTb
3B'A30K MiXk pob60TOH0,
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npeseHTauin, Bigeo Ta
IHLLIMX Bi3yanbHUX
3acobis.

O6roBopeHHs
TEOPETUYHNX NUTAHDb,
aHari3 HayKoBUuX cTaTemn
Ta mxepern.

BukoHaHH$ 3aBaaHb ong
3aKpinneHHa martepiany.

MNOTYXXHICTIO Ta Yacom.
BmitoTb po3paxoByBaTtu
NOTYXHICTb.
3acToCOBYOTb 3HAHHA
ANsA po3B'A3yBaHHA 3agav.
Po3yMmitoTb 3Ha4eHHS
MOHATTA MOTYXXHOCTI Y
goi3unui Ta NOBCAKOEHHOMY
XuTTi. Po3BuBatotb
HaBW4YKKM aHanisy
di3nyHNX npoLecis

10. KoeilieHT KOpUCHOI
Ail MexaHi3miB.

BukopuctaHHsa
KOMM'IOTEPHUX Nporpam
AJ19 MOAentoBaHHSA
QI3NYHUX ABULL.
O6roBopeHHs
TEOPETUYHUX NUTAHb,
aHani3 HayKoBux cTaTemn
Ta oxepern.

BukoHaHHA 3aBOaHb ongd
3aKpinneHHsa martepiany.

YYHi gatoTb BU3HAYEHHSA
KoediLjieHTa KOPUCHOI Ail.
Po3yMmitoTb 3B’A30K MiXK
KOPUCHOI Ta MOBHOK
poboTtoto. BmitoTb
pospaxoBysaTu KK/
MeXaHi3MiB.
3acToCOBYOTb 3HAHHSA
AN po3B’A3yBaHHA 3a4au.
Po3ymitoTb 3Ha4eHHSA
noHAaTTa KKL y doisunui Ta
NOBCAKOEHHOMY XWUTTI.
YcBigoMnowTb
BaXXNMMBICTb MNiABULLIEHHS
KK ons edpekTnBHOro
BUKOPUCTAHHS eHepril.
Po3BnBatoTb HaBMNYKM
aHanisy gisanyHmnx
NpoLeciB Ta KPUTUYHOIO
MMUCIIEHHSA LWLOAO0
BUKOPUCTaHHS pecypciB.

11. llabopaTtopHa poboTa
Ne 2 «BnaHaueHHa KK[]
NOXUNOI NNOLUHN».

lMpoBeneHHs
€KCNEePUMEHTIB,
BUMIPHOBAHHA (Pi3NYHMX
BENnWYuH, aHani3
pesynsTarTiB.

BukoHaHHSA 3aBaHb Ans
3aKpinyeHHa maTepiany.

Y4Hi OTpUMYIOTBHCA
NopPsSAKY BUKOHAHHSA
eKcrepmMeHTarnbHol
pobOTH, HaBYaKTHCS
npavoBaTt 3 npunagamu,
BU3Ha4alTb LiiHY MNOAINKM
LWKan npunagis i NOXmbkm
BUMIpIOBaHb,
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ohopMnOKTL 3BIT NPO
BUKOHaHy poboTy 3rigHo 3
BUMOT.

12. MexaHiyHa eHepriq.
MoTeHuianbHa eHepris.

BuknageHHsa HoBoro
mMaTepiany 3
BUKOPUCTAHHSM
npeseHTaLin, Bigeo Ta
IHLIMX Bi3yanbHUX
3acobis.

O6roBopeHHs
TEOPETUYHNX NUTAHDb,
aHari3 HayKoBUMX cTaTemn
Ta mxepern.

BukoHaHHSA 3aBOaHb AN
3aKpinneHHa martepiany.

YYHi gatoTb BU3HAYEHHA
MexaHiYHOI eHepril Ta
NOTeHUiaribHOI eHepril.
Po3yMmitoTb 3B’A30K MiXK
poBOTOKO Ta eHeprieto.
BmitoTb po3paxoByBatu
NoTeHUianbHy eHeprito Tis
Y Pi3HUX cUTyauiax.
3acToCOBYOTb 3HAHHSA
AN po3B’A3yBaHHA 3a4au.
Po3yMmitoTb 3Ha4YeHHS
NOHATTA eHepril y gisunLi
Ta NOBCSAKOAEHHOMY XWUTTI.
YCBigOMMOTb
BaXXNMBICTb 30epeXXeHHS
eHeprii Ta pauioHanbHOro
BUKOPUCTaHHS pecypciB.
Po3BuBaoTb HaBUYKK
aHanisy gisnyHmnx
npoueciB Ta KPUTUYHOIO
MUCIIEHHS.
YcBigoMnowTb
BaXXIMBICTb MNiABULLIEHHS
KKL ons edpekTnBHOro
BUKOPUCTAHHS EHePril.
Po3BnBatoTb HaBMUYKM
aHanisy isnyHmx
NpoLecCiB Ta KPUTUYHOTO
MMWCIIEHHSA LWLOAO0
BUKOPUCTaHHS pecypciB

13. KiHeTu4Ha eHepris.
lNoBHa MexaHi4yHa eHeprisi.

BukopucTaHHA OCBITHIX
nnargopm, BiAeoypokiB,
IHTEepaKTUBHUX 3aBAaHb.
BukoHaHHS 3aBaoaHb ongd
3aKpinneHHa maTepiany.
BukopuctaHHsa
KOMM'IOTEPHUX Nporpam

Y4Hi galoTb BUSHAYEHHS
KIHETUYHOT eHepril.
Po3yMmitoTb 3B’A30K MiXK
KIHETUYHOIO EHEPTIELD,
Macol0 Ta LUBUAOKICTIHO.
BmitoTb po3paxoByBaTu
KIHETUYHY Ta NOBHY
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A8 MO EertoBaHHS
QI3NYHUX ABULL,.
AprymeHToBaHe
0BroBOpeHHsI HayKOBUX
TEM, PO3BUTOK KPUTUYHOIO
MUCIEHHS.

MeXaHi4YHY eHeprito.
3aCcTOCOBYIOTb 3HAHHSA
ANs po3B’A3yBaHHA 3a4au.
Po3ymitloTb 3Ha4YeHHs
NOHATTS eHeprily isunui
Ta NOBCAKOAEHHOMY XUTTI.
Po3BuBaoTb HaBUYKK
aHanisy gisnyHmnx
npouecis. YCBIAOMMIOIOTb
BaXXIMBICTb 30epeXeHHs
eHeprii Ta 6e3ne4yHoro
BUKOPUCTAHHS
MeXxaHi3MmiB.

14. 3aKOH 36epexXeHHs i
NepeTBOPEHHA MEXaHI4YHOI
eHepril.

BuknageHHsa HOBOrO
marepiany 3
BUKOPUCTAHHSAM
npeseHTauin, Bigeo Ta
IHLIMX Bi3yanbHUX
3acobis.

O6roBopeHHs
TEOPETUYHUX NUTAaHB,
aHari3 HayKoBUuX cTaTemn
Ta oxepern.

BukoHaHHSA 3aBOaHb ongd
3aKpinyeHHa maTepiany.

Y4Hi opmMyrnoTb 3aKOH
30epexeHHsa MexaHi4yHOol
eHepril. PogymitoTb
npoLecu nepeTBopeHHs
NoTeHUianbHOI eHeprii B
KIHETUYHY | HaBMakw.
BmitoTb 3acTtocoByBaTtu
3aKOH 306epexXeHHs1 eHeprii
Ang aHanisy pyxy Tin.
CTBOpIOIOTE MOAEN,
pPO3B’A3YyI0Tb 3a4adi,
BUKOPUCTOBYHOUM 3aKOH
30epekeHHa MexaHi4yHol1
eHepril.

Po3yMmitoTb BaXXnnBiCTb
3aKOHY 36epexeHHs
eHeprii B npupoai Ta
TexHiui. Po3aBnBatoTb
HaBW4YKM aHanisy
di3an4HMX npoueciB Ta
KPUTUYHOTO MUCIIEHHS.
YCBIigOMMIOKTb 3HAYEHHS
paLioHanbHOro
BUKOPUCTaHHSA eHeprii B
MNOBCAKOEHHOMY XUTTI.
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15. Po3B’A3yBaHHA 3aaaq.

dpoHTanbHa,
iHOVBIQyanbHa, NapHa,
rpynosa, po3bip TMNoBux
3agad, aHani3 3agad 3
noMunKamu, NpuknagHi
3ajaudi, TBopYi 3agaui.

Y4Hi po3B’A3yI0Tb TUMOBI
3agadi Ha 3aKoH
30epexeHHs i
nepeTBOPEHHS MEXaHIYHOT
eHeprii i3 3aCToCyBaHHAM
OCHOBHUX (POpMYIT.
BmitoTb 3acTocoByBaTu
3aKOH 36epeXeHHs1 eHeprii
AN pO3paxyHKiB Yy pPi3HUX
di3nYHNX cnTyauisax.
Po3BuBaoTb HaBUYKK
aHanisy isu4yHNX SBULL,
BU3HAYeHHA BUAIB eHepril
Ta IX NEPETBOPEHD.

Y4Hi yCcBIigOMIIOKOTb
NPaKTUYHY 3HAYUMICTb
3aKOHY 30epexXeHHs
eHeprii y TexHiui Ta
NOBCAKOEHHOMY XWUTTI,
BYaTLCA LiiHyBaTW QDI3NYHI
3HaAHHSA SK IHCTPYMEHT Ans
BUPILLEHHA pearibHUX
npobnem

16. Y3aranbHEHHs Ta
cuctemaTmnaadist 3HaHb.
3axucT HaB4YarnbHUX
NPOEKTIB.

MpoBeneHHs TecTiB Ans
nepeBipKn 3HaHb.
O6roBopeHHs
TEOPETUYHUX Ta
NPaKTUYHUX NMUTaHb,
oOMiH oyMKamMn.
BuKOHaHHSA NpaKTUYHUX
3aBaaHb, PO3B’A3aHHA
3agau.

YYHi HaB4aoTbCA
B1OyooByBaTW BNacHy
TPAEKTOPIIO NiArOTOBKM 0
KOMIMMEKCHOT MifCyMKOBOI
pobOTH, NNIAHYOTb,
OpraHi3yroTb, 34iINCHIOTb
BNacHy
HaBYarnbHO-Mi3HaBanbHy
OISANbHICTb; Y4HI
YCBILOMIIOKOTb LiHHICHE
CTaBneHHs 00 i3NYHMX
3HaHb, pesynbTarTiB
BNacHoI npadui Ta npadui
IHLUKX Noaen,
HaB4YalOTbCA 34INCHIOBATU
CaMOOLHKY, camoaHanis.
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17. KomnnekcHa
nigcymkosa pobota Ne 2 3
Temun «MexaHidyHa poborTa.
MoTyxHicTb. EHepria».

BukOHaHHSA TEOPETUYHUX,
NPaKTUYHUX, TBOPYMNX
3aBaaHb, CTBOPEHHS
Moaenen isndHnx asuLL,
ANA OLiHKN piBHA
3aCBOEHHA MaTepiany.
BukoHaHHSA 3aBOaHb Angd
3aKpinneHHa martepiany.

Y4Hi 4eMOHCTPYOTb
34aTHICTb aHanisyBatu
iHpopmaldito,
3acTocoByBaTU
TEOPETUYHI 3HaHHA AN
PO3B’A3aHHA NPaKTUYHUX
3aBaaHb, BUKOHYyBaTu
pO3paxyHKu Ta
NOSICHIOBATW OTPUMaHI
pesynsraTu. Y4YHi
YCBIJOMNIOKOTb 3HAYEHHS
3HaHb ANnd po3B’A3aHHA
peanbHNX Npobrewm,
LiHYIOTb TOYHICTb i
BiANOBIgANbHICTb Y
BUKOHAHHI poboTn, a
TaKoX NoBaXkaTb
pesynbTaTh CBOEI Ta YyXOl

npaui.

PO3Ai11 2. BHYTPIWHA EHEPIIA. TEMNOBI ABULLIA (26 roamnH)

Tema 3. TemnepaTtypa.

BHyTpiwWwHA eHepria. Tennonepeaaya (13 roauH)

18. TennoBuu CcTaH.
TemnepatypaTalii
BUMIPHOBAHHA.

BuknageHHs HOBOro
marepiany 3
BUKOPUCTaHHAM
npeseHTauin, Bigeo Ta
IHLIXX Bi3yanbHUX
3acobis..

O6rosopeHHs
TEOPETUYHUX NUTaHD,
aHari3 HayKoBUuX cTaTemn
Ta oxepern.

BukoHaHHS 3aBOaHb ongd
3aKpinyeHHa maTepiany.

Y4Hi oopMyroTb
MNOHATTH TENSIOBOIO CTaHy
Ta Temnepartypu.
Po3ymitoTh, L0 Take
TennoBa piBHOBara Ta sik
BOHa [OCAraeTbC.
[MoACHIOIOTL 3B’A30K MiX
Temneparypolo Ta
cepeaHbOIo KIHETUYHOK
€Hepriet YaCcTUHOK.
BmitoTb KopuctyBaTucs
Pi3HUMU TEpMOMETPaMun
OS5 BUMIpOBaHHA
Temneparypu.
3acTOCOBYIOTb 3HAHHS
NpO TeMnepaTtypHi LWKanu
OS5 nepeBefeHHs
Temneparypu 3 OHi€l
LLUKaSI B iHLLY.
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Po3B’asyoTb 3agauvi,
BUKOPUCTOBYHOUM
OTPUMaHI 3HaHHA.

19. 3anexHicTb po3mipis
di3nyHUX TiN Big
Temnepartypu.

lNpoBeneHHs
€eKCMNepuMEHTIB,
BUMIPHOBaHHA (DI3NYHUX
BENWYMH, aHani3
pesyrnbrarTiB.

BukoHaHH$ 3aBaoaHb ong
3aKpinneHHa martepiany.

Y4YHi po3yMitoTb (Pi3UYHY
CYTb TEMNNOBOIo
PO3LUMPEHHSA Ta NOTO
3anexHicTb Big
TemnepaTypu.
3acToCOoBYOTb 3HAHHS
Npo TENNOBE PO3LUMPEHHS
B NPaKTUYHNX 3agadax.
YcBigoOMmoTb
BaXXINNBICTb BpaxyBaHHS
TEensI0BOro PO3LUMPEHHS B
OyaiBHMLTBI,
MaLMHOByayBaHHI Ta
iHWKX rany3ax. LiHyoTb
HayKkoBWI Migxia oo
BUPILLEHHS NPaKTUYHNX
npobnem

20. BHYTpiWHA eHepriq.
Cnocobu 3MiHn
BHYTPILLHbLOT eHepril.

BuknageHHsa HOBOro
marepiany 3
BUKOPUCTaHHAM
npeseHTauin, Bigeo Ta
IHLIMX Bi3yanbHUX
3acobis..

O6rosopeHHs
TEOPETUYHUX NUTaHb,
aHari3 HayKoBuX cTaTtemn
Ta oxepern.

BukoHaHHS 3aBOoaHb ongd
3aKkpinneHHa maTepiany.

Y4Hi po3yMmitoThb, LLIO Take
BHYTPILLHA eHepris,
3HaloTb, BiJ YOro BOHa
3anexunTb, MOXYTb
MNOACHUTW NpoLecu
30iNbLUEHHA Ta
3MEHLUEHHS BHYTPILLHBOI
eHepril Tina. PoO3ymitoTb,
LLIO BHYTPILLIHIO EHEeprito
MOXXHa 3MiHWUTU He nuLie
HarpiBaHHAM 4K
OXONTIOMXEHHAM, ane w
BMKOHYHO4YN pOBOTY.
YMitoTb 3acTocoByBaTH Li
3HaHHS ons aHaniasy
di3NYHUX NpoLueciB. Y4Hi
YCBIOOMIIOKOTH
dyHOAaMeHTanbHiCTb
NOHATTS eHeprily isunui.
LliHytoTb HaykoBumM nigxia
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[0 aHanisy npoueciB y
npupoai Ta TEXHIUI.
BignosiganbHo
CTaBNATbLCS A0
BUKOPUCTAHHS
eHepreTUYHNX pecypcis,
PO3YMIilOTb B3aEMOAI0
TENMOBMX MPOLIECIB i3
HaBKONULLHIM
cepenoBuLLEM Ta
noabmu.

21. TennonpoBiAHICTb.

BuknageHHsa HOBOro
marepiany 3
BUKOPUCTAHHSAM
npeseHTauin, Bigeo Ta
IHLLINX Bi3yanbHUX
3acobis.

O6roBopeHHs
TEOPETUYHNX NUTAHD,
aHari3 HayKoBUuX cTaTemn
Ta mxepern.

BukoHaHH$ 3aBaaHb ong
3aKpinneHHa martepiany.

Y4YHi pO3yMitOTb MOHATTSA
TennonposigHocTi Ta 11
Micue cepep BuaiB
Tennonepeanaui.
AHani3yTb MexaHi3m
TENSonpPoBIgHOCTI B
pi3HNX MaTepianax.
[MopiBHIOOTH
TensonpoBIgHICTb
TBEPAUX TiN, piavH i rasis.
3acToCcoBYOTb 3HAHHS
ANA OLiHKN aBULY, Y
NpUpOoAi Ta TEXHIL.

YYHi UiHYtOTb pOnb
TEennonpoBigHOCTI Y
NpUPoOaHMX Npouecax i
TEeXHOMoriax.
YCBIigOMMIOTb 3HAYEHHS
paLioHarnbHOro
BUKOPUCTaHHSA MaTepianis
i3 pisHUMU
TennonpoBigHNMU
BNacTUBOCTSIMM.
BignosiganbHo
CTaBNATLCSA 40
€HEProcnoXmnBaHHA Ta
€KONNOriYHMX acnekTiB
Tennonepeaadi
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22. KoHBekuis.

BuknageHHsa HOBOrO
marepiany 3
BUKOPUCTAHHSAM
npeseHTauin, Bigeo Ta
IHLIMX Bi3yanbHUX
3acobis..

O6roBopeHHs
TEOPETUYHUX NUTAaHB,
aHari3 HayKoBUuX cTaTemn
Ta oxepern.

BukoHaHHA 3aBOoaHb ongd
3aKpinyeHHa maTepiany.

Y4Hi po3yMmitoTb, LLO Take
KOHBEKLIiA Ta AKe micue
BOHa rnocigae cepef Buais
Tennonepeaadi. Bmitotb
NOSICHUTU MEXaHi3M
KOHBEKLUIiI B pignHax i
rasax, MOPIiBHIOKOTL 11 3
TENONPOBIAHICTIO.
HaBogsaTb npuknagu
KOHBEKLUiT 3 npupoan Ta
TEXHiKM, 3aCTOCOBYIOTb
OTPUMaHI 3HaHHSA Ons
aHanisy m ouiHKu
PI3HOMAaHITHMX SBULL,. Y4HI
YCBILOMIIOKOTH
BaXKINMMBICTb KOHBEKLiIMHUX
npoLecis y Npupoai n
no6yTi. LliHytoTb
HeobXiaHICTb
pauioHanbHOro
BUKOPUCTaHHS pecypciB
Ta epeKTUBHOIo
NnaHyBaHHS CUCTEM
00irpiBy 1 OXONOAXKEHHSA 3
ypaxyBaHHSIM KOHBEKLIl.
[eMOoHCTpYIOTb
BianoBiganbHe CTaBrneHHsA
[0 OXOPOHW OOBKINMA 1
PO3YMIilOTb POrib
KOHBEKLINHNX ABULL, B
YTBOPEHHI noroan ta
Knimaty

23. BunpomiHioBaHHS.

lMpoBeneHHsa TecTiB AN
NepeBipPKN 3HaHb.
O6roBopeHHsA
TEOPETUYHUX Ta
NPaKTUYHMX NNTaHBb,
0OMiH oyMKamWu.

Y4HI po3yMmitoThb, LLIO TakKe
BUNPOMIHIOBAHHS Ta AKe
MicL,e BOHO nocigae cepeg
BWAIB Tensionepeaaui.
BMmitoTb nossicHUTH
MeXaHi3M
BUNPOMIHIOBAHHS,
NOPIBHIOKOTb MOTO 3
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BuUKOHaHHA NpakTUYHUX
3aBaaHb, PO3B’A3aHHSA
3agaud.

TENMONPOBIAHICTIO 1
KOHBeKLUie. HaBoaaTb
npuknagu
BUMNPOMIHIOBAHHSA 3
NPUPOAN Ta TEXHIKM,
3aCTOCOBYHOTb OTPUMaHI
3HaHHA O114 aHanisy n
OLIHKWM pPi3HOMaHITHUX
ABMLL,. YCBIOOMIMIOKOTb
Ba)KNUBICTb NpoLecCiB
TEnnoBoOro
BUMNPOMIHIOBAHHSA B
npupogi Ta nobyTi.
LliHytoTb HEODXIAHICTb
pauioHaribHOro
BUKOPUCTAHHS eHepril Ta
eHeproeeKkTMBHNX
TEXHOSOrIN i3
ypaxyBaHHSM
BUMPOMIHIOBAHHA.
[eMOoHCTpyIoTb
BianoBiganbHe CTaBrneHHsA
[0 OXOPOHW OOBKINMA 1
PO3YyMIilOTb POSib
BUMNPOMIHIOBAHHSA B
KNiMaTUYHUX |
METEOPOSIOriYHMX
npouecax

24. KinbKicTb TENNOTK, WO
NOrnMMHAaETbLCS TINOM Nig,
Yyac HarpiBaHHs1 abo
BMAOINSAETLCS Nig Yac
oxonomxeHHs. Nutoma
TEMNNOEMHICTb PEHYOBUHW.

MopentoBaHHS,
CNOCTEpPEXEHHS,
AEeMOHCTpauisa, aHani3
BigeodparmeHrTis,
doopMyntoBaHHS rinoTes,
aunckycis, poboTta 3
TEKCTOM, CKNnagaHHs
OMOPHWUX KOHCIEKTIB,
BUKOHAHHS NPaKTUYHUX
3aBaaHb, caMonepeBipKa,
pedonekcis

Y4YHi po3yMit0oTb MOHATTSH
KiNbKOCTI TennoTu Ta
MNTOMOI TENSTIOEMHOCTI
pevyoBuHN. BMitOTb
3acTocoByBaTu hopmyny
pPO3paxyHKY KiSIbKOCTI
TennoTu. [NopiBHIOKOTb
KiNbKICTb TENNOTMN,
HeobXigHy ona
HarpiBaHHSA Pi3HUX
PEYOBVH, BPaxoBYyHUU X
Macy Ta 3MiHU
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Temneparypu.
YcBigoMnowTb
BaXIMMBOCTI
paLioHanbHOro
BUKOPUCTAHHS eHepril.
LliHytoTb 3HaHHA Npo
Tennosi npouecu Ans
PO3YMIHHS €KOMNOriYHUX Ta
TEXHOSOMYHUX NUTaHb.
[AeMOoHCTpyIoTb
BignoBiganbHe CTaBMNEHHS
0 OXOPOHW A0BKINNA
Yyepes PO3yMiHHS BNINBY
TEennoBuUX NPOLECIB.

25. Po3B’aA3yBaHHsA 3aaau.

dpoHTanbHa,
iHOuBIQyanbHa, NapHa,
rpynoBsa, po3bip TMNoBux
3agad, aHani3 3agad 3
noMuUnNKamu, NpuknagHi
3ajaui, TBOpYi 3agaui.

Y4Hi po3B’A3YI0Tb TUMOBI
3ajadi Ha BU3HAYEHHS
KiNIbKOCTI TennoTtu, o
nornuHaeTbcqa abo
BUAOINSAETLCS TINOM Nig Yac
HarpiBaHHA abo
OXonomxeHHs. BmitoTb
3acTocoByBaTu popmyny
Q = cmAt an4
pPO3paxyHKiB y Pi3HMX
di3nYHNX cUTyauisx,
BMBOOUTM NOXIiAHi
dopmynun. Po3suBatotb
HaBW4YKM aHanisy
QiI3NYHUX ABULL,
PO3B’A3YI0Tb 3a4adi
KOMMJSIEKCHI Ha AeKinbKa
AN i3 BUKOPUCTAHHAM
paHille BUBYEHUX (POPMYIT
Ta NpauooThb i3 PIBHUMMU
OOVHULSIMUN BUMIPHOBaHHS.

26. TennoBun banaHc.

MopentoBaHHS,
CnocTepexXeHHs,
AeMOHCTpauisa, aHania
BigeodparmeHrTis,
doopMyntoBaHHSA rinoTes,

Y4Hi po3yMitOTb CYyTb
Tennosoro 6anaHcy;
MOXYTb CKNacTu 1
pPO3B’A3yBaTN PIBHAHHS
TennoBoro 6anaHcy y
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aunckycis, poboTta 3
TEKCTOM, CKnagaHHs
OMOPHWUX KOHCIEKTIB,
BUKOHAHHS NPaKTUYHUX
3aBaaHb, caMonepeBipKa,
pedonekcisi.

3ajadvax Ha 3MiLlyBaHHS
Ta TEeNNOOOMIH;
YCBILOMIOKOTH, LLO B
3aKpUTKUX (i305IbOBAHUX)
cuctemax rnoBHa Ternnosa
eHepria 36epiraeTbcs.
3akpinnioTb
MaTteMaTu4Hi
KOMMETEHTHOCTI Npu
PO3B’A3yBaHHi PIBHAHbL 3
OAHIE0 3MIHHOI. YYHi
LiHYKOTb BaXINBICTb
eHepro3bepexXeHHs y
noByTi 1 NPOMMUCIIOBOCTI;
PO3YMIitOTb €KOMOriYHi
Hacnigkn
HepauioHanbLHOro
BUKOPUCTaHHSA TENI0BOI
eHeprii; yBaXHO
cTaBnaTbCcs 4o BUbopy
MaTtepianiB Ta TEXHOMOTIN
00irpiBy/0OX0NomXeHHs
NPUMILLIEHb | NPOLIECIB 3
ornsay Ha eKoOHOMIto
pecypcis

27. JlabopaTtopHa poboTa
Ne 3 «BnByeHHs
Tennosoro 6anaHcy 3a
YMOBW 3MiLLlyBaHHSA BOAM
Pi3HOI TeMnepaTypu».

[MpoBeneHHs
€KCNePUMEHTIB,
BUMIPOBAHHA (Pi3NYHMX
BErnuW4YunH, aHani3
pesynbTarTiB.

BukoHaHHSA 3aBOaHb Ans
3aKpinyeHHa maTepiany.

Y4Hi OTPUMYIOTBECA
NopsAKY BUKOHAHHSA
eKcrepmMeHTarnbHol
pobOTH, HaBYaTLCSA
npavwoBaTt 3 npunagamu,
BU3HaYalTb LiiHY MNOAINKM
LKan npunagis i NOXmbkm
BUMIpIOBaHb,
ohopMIOTbL 3BIT NPO
BUKOHaHY poboTy 3rigHo 3
BUMOT.

28. JlabopartopHa poboTa
Ne 4 «Bu3aHa4eHHs
NUTOMOT TEMNOEMHOCTI
pe40OBUHNY.

lNpoBeneHHs
€eKCMNepuMEHTIB,
BUMIPHOBaHHA (DI3UYHUX

Y4Hi [OTPUMYOTLCA
NOpPALKY BUKOHAHHS
eKkcnepuMeHTanbHol
pobOTH, HaBYaOTLCS
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BENWYuH, aHani3
pesynbrarTiB.

BukoHaHHA 3aBaaHb ongd
3aKpinfeHHa maTepiany.

npavuoBaTt 3 npunagamu,
BMU3HaAYaloTb LiiHY NOA4IMKN
LLUKan npunagis i NOXmbKu
BUMIPHOBaHb,
0OOPMIIOKOTL 3BIT NPO
BMKOHaHy poboTy 3rigHo 3
BUMOT.

29. Y3aranbHeHHA Ta
cucTemaTmnaalis 3HaHb.
3axucT HaBYarnbHUX
MNPOEKTIB.

[MpoBeneHHsA TecTiB Ans
nepeBipKn 3HaHb.
O6roBopeHHs
TEOPETUYHUX Ta
NPaKTUYHNX MUTaHD,
0OMiH oyMKamWu.
BuKoHaHHS NpakTUYHNX
3aBAaHb, PO3B’A3aHHS
3agau.

Y4Hi HaBYalOTbCA
BMByOoBYyBaTW BacHy
TPaEeKTOpPIto NiAroTOBKU 0
KOMMIIEKCHOI MigCYyMKOBOI
pobOTKY, NNaHyTh,
OpraHi3ytoTb, 34INCHIOTb
BnacHy
HaBYanbHO-Mi3HaBanbHy
AIANbHICTb; YYHI
YCBIOOMIMIOKOTL LiHHICHE
cTaBneHHs 00 isnYHNX
3HaHb, pesynbrarTiB
BNacHoI npaui Ta npaui
IHWNX noaen,
HaB4YalTbCA 34iIMCHIOBATU
CaMOOLiHKY, CamoaHanis.

30. KomnnekcHa
nigcymkoa pobota Ne 3 3
Temu « TemnepaTtypa.
BHyTpiwHSA eHepris.
Tennonepegayay.

B1KOHaHHA TEOPETUYHUX,
NPaKTUYHUX, TBOPUYMX
3aBaaHb, CTBOPEHHSA
Moaernen isndHnxX SsuLL,
ANs OUIHKN PiBHSA
3aCBOEHHA MaTepiany.
BukoHaHHSA 3aBaaHb Ang
3aKpinneHHa marepiany.

Y4YHi [eMOHCTPYIOTb
30aTHICTb aHanisysatu
iHbopmaLito,
3acTtocoByBaTu
TEOPETUYHI 3HAHHSA AN
PO3B’A3aHHS NPAKTUYHUX
3aBaaHb, BUKOHYyBaTU
pO3paxyHKu Ta
NOACHIOBATN OTPUMAHI
pesynbraTu. Y4YHi
YCBILOMNIOKOTb 3HAYEHHS
3HaHb 4119 PO3B’si3aHHSA
peanbHUX Nnpobnem,
LIHYIOTb TOYHICTb i
BiANOBIgANbHICTb Y
BUKOHaHHI poboTu, a
TaKoX NoBaXarTb
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pesynsTaty CBOEI Ta YyXOl
npaw,i.

Tema 4. 3miHa arperaTH

Oro CTaHy pe4yoBuHU. TennoBi ABUryHu (13 roauH)

31. ArperaTtHum cTaH
PEYOBUHN.

BukrnageHHsA HOBOro
marepiany 3
BUKOPUCTaHHAM
npeseHTauin, Bigeo Ta
IHLIMX Bi3yanbHUX
3acobis.

O6roBopeHHsA
TEOPETUYHUX NUTaHB,
aHani3 HayKoBux cTaTemn
Ta oxepern.

BukoHaHHS 3aBaaHb on4d
3aKpinfeHHa maTepiany.

Y4Hi BU3HaAYal0Tb
arperaTtHuUmM CTaH
pPEevyoBUHU 3a 1T QIZUYHUMN
BNaCTUBOCTSIMM.
[MoSACHIOKOTH 3B’S130K MiXK
MOMeKynsapHoto OyaoBOH
Ta QisnYHMMN
XapakTepucTmMkamm
(dbopmoto, 06’eMom,
NAAWHHICTIO, CTUCIIUBICTIO).
AHanisyoTb Nnpuknaam 3
NOBCAKOEHHOIO XNTTS
(TaHeHHSs nbofay,
noBeAiHKa piaunH i rasie) Ta
3HaNOMNATLCA 3
cyYacHMMU ineammn B
HaHOTEXHONOTrISX.
dopMyIOTb LiKaBiCTb 4O
BUBYEHHS ByO0BM
PEYOBUH. YCBIOOMIMIOKTb
Ba)NUBICTb arperaTtHux
CTaHIB y NPUPOAHUX Ta
TEXHOSTOrYHUX npouecax.
LliHytoTb HaykoBuM nigxia
[0 NOSICHEHHS 3MiH Y
CTaHax pe4oBUHMU

32. MnaBneHHsa Ta
KpucTarnisauiq.

BuknageHHsa HOBOro
marepiany 3
BMKOPUCTaHHAM
npeseHTauin, Bigeo Ta
IHLIMX Bi3yanbHUX
3acobiB.

O6roBopeHHsA
TEOPETUYHUX NUTAHB,
aHari3 HayKoBuX cTaTemn
Ta oxepern.

Y4Hi NOBMHHI HABYNTUCS
NOACHIOBATY, K
HarpiBaHHS i
OXOJSTOPKEHHS BNINBAKOTb
Ha 3MiHy arperaTtHoro
CTaHy pevyoBUHU. BOHU
BMITUMYTb ONMCyBaTH
eTanu NnaerfieHHA Ta
KpucTanisauil,
aHanisyBaTun XxapaKkTepHi
TemnepaTtypHi OiNgHKN Ha
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BukoHaHH$ 3aBaaHb ong
3aKpinneHHa martepiany.

rpacoiky Ta nopisHOBaTU
TemnepaTypu nraBneHHsA
PI3HUX KpUCTanivHuX
mMarepianis (Hanpuknag,
nboay, CBUHLIO,
BONb(pamy). Y4uHi
dopmMytoTb
3auikaBreHicTb Ao
BUBYEHHS NPUPOLHUX i
TEXHOJSTIOMNYHUX NPOLECIB,
LLIO CYNPOBOOXKYHOTb
drasoBi nepexoan. BoHun
YCBIJOMIIOKOTb
BaXKINMBICTb TOYHOIO
PO3YMiHHS NpoLueciB
nnaBneHHa Ta
Kpuctanisauil ans
NPaKTUYHUX 3aCTOCYBaHb,
30KpemMa B TEXHOMOMYHUX i
AocnigHUUBKNX cpepax.

33. [MuToma TennoTta
nraBneHHs.

MopentoBaHHS,
CNOCTEPEXEHHS,
AEeMOHCTpaUis, aHani3
BigeodparmveHrTis,
doopMyntoBaHHSA rinoTes,
ANCKycCisi, poboTa 3
TEKCTOM, CKNnagaHHs
OMOPHUX KOHCNEKTIB,
BUKOHAHHS NPaKTUYHUX
3aBaaHb, caMorepeBipKa,
pedoriekcis.

Y4Hi po3yMitoTb, LLIO
KiNbKICTb TENNOTKN, AKa
HeobxigHa Aans
nnasneHHsa (abo
BUOINAETLCSA NpU
KpucTanisauil), 3anexuTb
BiZl Macu peyoBUHN.
AHanisyoTb, 9K BN,
pPEeYOBMHN BMNNMUBAE Ha
BENUYMHY MUTOMOT
TENNOTU NNaBneHHs
(KpucTanisaduil).
BukopucrtoByoTb
dopmyny Q = Am gn4a
PO3paxyHKY KiSIbKOCTI
TennoTu, HeobxigHoT Ansa
nnaBneHHa abo
BUAINEHHA Npu
KpucTtanisauii. BmitoTb
KopucTyBatucsa Tabnuueto

36




«lMNnTtoma TennoTta
EENEERES
(KpucTanisauii) ans
AESIKNX PEHOBUH» NPU
po3rnagi SsKicHux Ta
pO3paxyHKOBUX 3aBAaHb.

34. JlabopaTtopHa poboTa
Ne 5 «Bu3Ha4eHHs
NUTOMOI TENSIOTU
NNaBfeHHA Nboay».

[MpoBeneHHs
EKCMEPUMEHTIB,
BUMIpPHOBAHHA (Pi3NYHMX
BENW4YuH, aHani3
pesyrnbrariB.

BukoHaHHSA 3aBOaHb Ans
3aKpinyeHHa maTepiany.

Y4Hi OTpUMYIOTHCA
NOpPSAKY BUKOHAHHSA
eKcriepMMeHTarnbHol
poboTK, HaB4YaTLCA
npautoBaT 3 npunagamu,
BU3HaA4aloTb LiiHY NOA4INKN
LWKan npunagis i NOXmbkm
BUMIpIOBaHb,
ohopMIOKTbL 3BIT NPO
BUKOHaHY poboTy 3rigHo 3
BUMOT.

35. [NapoyTBOpEHHS.

BunapoByBaHHS. KUniHHSA.

KoHgeHcauis.

BuknageHHsa HoBoro
mMatepiany 3
BUKOPUCTAHHSM
npeseHTaLin, Bigeo Ta
IHLLIMX Bi3yanbHUX
3acobis.

O6roBopeHHs
TEOPETUYHNX NUTAHDb,
aHari3 HayKoBUuX cTaTemn
Ta mxepern.

BukoHaHHSA 3aBOaHb Ansd
3aKpinneHHa martepiany.

Y4Hi po3yMitoThb, LLIO
npoLecu BUnapoByBaHHS,
KMNiHHS Ta KoHOeHcauil
3anexartb Bif
Temneparypwu, NnoLui
NOBEPXHi, BUAY pPiaNHKU Ta
30BHILUHBLOIO TUCKY. BoHM
aHanisyloTb
MONEKYNAPHO-KIHETUYHI
NPUYMHN NApOYTBOPEHHSA
Ta BUKOPUCTOBYIOTb
OTpMMaHi 3HaHHSA ong
iHTepnpeTau;il
CnocTepexXyBaHUX ABULL, Y
Npupogi Ta nabopaTopHUX
ymoBax. PopmMyoTb
NO3UTUBHE CTaBIIEHHS 0
BUBYEHHS TEMNSTOBUX
npoLecis Ta NPUPOLHNX
SAABULL, NMOB’SA3AHUX i3
NapoyTBOPEHHSIM.
YCBIAOMIIOKTE NPaKTUYHY
3Ha4yLWiCTb LUMX NpoLecCiB
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y NOByTi i TEXHOMOrYHNX
3aCTOCYBaHHSIX,
AEMOHCTPYHOTb
BignoBiganbHe CTaBMNEHHS
[0 eKcrnepuMeHTasibHol
pobOTK Ta CNOCTEPEXKEHD

36. [MuToma TennoTta
NapOyTBOPEHHS.

BukopucTaHHA OCBITHIX
nnargopm, BiAeoypokiB,
IHTEepaKTMBHUX 3aBOaHb.
BukoHaHHSA 3aBaaHb ongd
3aKpinyeHHa maTepiany.
BukopuctaHHsa
KOMMN'I0OTEPHUX Nporpam
AJ19 MOAentoBaHHSA
QI3NYHUX ABULL.
AprymeHToBaHe
0OroBopeHHs HayKoBUX
TEeM, PO3BUTOK KPUTUYHOTO
MUCIIEHHSA.

Y4Hi po3yMmitoTh, L0
KiNbKiCTb TEMNNOTH,
HeobxigHa Aans
napoyTBOPEHHS (abo
KoHOeHcallil), 3anexnTb
BiZl Macu pe4yoBuHM Ta 1i
di3nYHNX BNACTUBOCTEN.
AHani3yoTb, 9K BN,
piavHN BNNMBAaE Ha
BEMUYNHY NUTOMOI
TEnnoTn NapoyTBOPEHHS.
BukopucrtoByoTb
dopmyny Q = rm gns
po3paxyHKiB y 3agadvax
Pi3HOro piBHA CKNagHOCTI.
BmitoTb npautoBaTu i3
Tabnuueto NMTomMol
TENIOEMHOCTI
NapOyTBOPEHHS ASS
Pi3HNX PEYOBUH.
dopMyHOTb NO3NTUBHE
CTaBMNeHHA oo
AocnigxeHHs dpaszoBux
nepexoais, yCBIAOMJSIOOTb
NPaKTUYHY 3HAYYLLICTb
3HaHb Npo
NapoyTBOPEHHS
(koHOeHcauio) y
npupoaHnNX Ta
TEXHOSTOMNYHUX Npouecax,
AEMOHCTPYHOTb
BignoBiganbHe CTaBMEHHS
00 eKcrnepuMeHTasibHol
poboTtu.
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37. Tennota 3ropsiHHS
nanuea. KoeiuieHT
KOPWCHOI Ail HarpiBHuKKa.

BuknageHHsa HOBOrO
marepiany 3
BUKOPUCTAHHSAM
npeseHTauin, Bigeo Ta
IHLIMX Bi3yanbHUX
3acobis..

O6roBopeHHs
TEOPETUYHUX NUTAaHB,
aHari3 HayKoBUuX cTaTemn
Ta oxepern.

BukoHaHHA 3aBOoaHb ongd
3aKpinyeHHa maTepiany.

Y4Hi po3yMmitoTb, LLIO
KiNbKICTb TENNOTWN, AKa
BUOINAETLCS Nig Yac
3ropsiHHS, 3anexnTb Bid
Macu nanvea.
AHanIi3yoTb, 9K BU,
nanuea BNMBae Ha
NUTOMI TEMNOTU 3rOPAHHSA
nanve, BMItOTb OL|IHIOBATH
IX eHepreTUYHy 30aTHICTb.
3acTocoByOTb hopMyIy
Q = gm pgnga po3paxyHKy
KinNnbKOCTI TENNOTn 3a
NPaKTU4YHUMU
npuknagamMmu.
BukopucTtoBytoTb Tabnuui
3 MUTOMOIO TENMNOTOK
3ropsiHHA ANs pisHUX
BMAiB Nanusa npu
pO3B’sA3aHHI 3agav.
dopMyHOTb NO3NTUBHE
CTaBlNEHHSA 00 BUBYEHHSA
TENI0BMX NPOLIECIB,
PO3YMIitoum IX NPaKTUYHY
3HauYyLWiCcTb y NobyTi,
eHepreTuui Ta
NPOMUCIIOBOCTI.
[eMOoHCTpyIoTb
BignoBiganbHe CTaBMeHHSA
[0 eKcrnepuMeHTasibHol
poboTK Ta 6esnekn npu
npoBeaeHHI gocniais

38. Po3B’A3yBaHHA 3agau.

®poHTarnbHa,
iHOVBIQyanbHa, NapHa,
rpynosa, po3bip TMNoOBUX
3ajad, aHani3 3agad 3
noMunkKamu, NnpuknagHi
3ajaudi, TBopYi 3agaui.

Y4Hi po3B’A3YI0Tb TUMOBI
3ajavi Ha BU3HAYEHHS
NUTOMOI TENSIOTH
3ropsiHHA nanuea Ta
po3paxyHok KK
HarpiBHMKa. BoHn BMItOTb
3acTocoByBaTM BigNOBIAHI

doopmMynn onga po3paxyHky
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IHLLIMX BENUYUH, Bi SKNX
3anexunTb KopucHa
KiNbKICTb TENSIOTU Ta
noBHa. AHani3yoTb BMnB
Pi3HNX NapameTpiB Ha
e(PEKTUBHICTb
HarpiBanbHUX MPUCTPOIB
Ta NPOBOASATb NepeBipKy
pO3paxyHKiB yepes
NOPIBHSAHHA TEOPETUYHNX
Ta NpakTUYHNX
pesynbraTiB. YYHi
YCBIQOMIIOKOTb
BaXXINMBICTb TOYHNX
pO3paxyHKiB Asis
3abe3neyvyeHHs
eHepreTu4yHol
e(EKTUBHOCTI Ta EKOHOMIl
pecypciB, a TakOX LiHYOTb
Ji3nYHI 3HaHHA SK
IHCTPYMEHT ons
BUPILLEHHA pearibHUX
NpakTUYHUX Npobnem

39. MpuHUMnN ail Tennosux
asuryHie. KK tennosoro
ABUTYHa.

BukopucTaHHA OCBITHIX
nnaTtgopm, Bi4eOoypoKiB,
IHTEPaKTUBHUX 3aBAaAHb.
BukoHaHHA 3aBOoaHb ongd
3aKpinneHHa martepiany.
BukopucTtaHHs
KOMMN'IOTEPHUX Nporpam
OS5 MOAEeNtoBaHHSA
di3nYHNX ABULL,.
AprymeHToBaHe
0OroBopeHHs HayKoBUX
TeM, PO3BUTOK KPUTUYHOTO
MUCIIEHHSA.

Y4Hi po3yMmitoTb, AK
npavoe TenoBUN OBUTYH
Ta AKi PisnyHi npouecu
3abe3nevytoTb MOro
poboTy. AHani3yoTb
OCHOBHIi CKNnaaoBi
TEennoBuX ABUryHIB
(HarpiBHUK, poboye Tino,
XONOAUNbHUK).
PosrnsigatoTb npuHUMn
NnepeTBOPEHHSA TENMNOBOI
eHepril B MexaHiyHy
pobOTYy Yy 3aMKHEHOMY
UmKni. BmitoTb
pO3B’A3yBaTu 3ajadi Ha
3HaxomkeHHs KK/, abo
dI3NYHUX BESNTNYNH, SKI
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BXoanTb 00 oopmyn KK
TENNoBOro ABUryHa.
HaB4atoTbcs ouiHoBaTU
€KOHOMIYHICTb poBOTH
TEensoBOro AsuUryHa. Y4Hi
dOpMYIOTb MO3UTUBHE
CTaBMEHHSA 00 BUBYEHHSA
TEennoBUX NPOLECIB,
YCBIJOMITIOHOUN X
3HauyLWicTb y NoodyTi,
eHepreTuui Ta
NPOMUCIIOBOCTI.
[leMOHCTpYIOTb
BianoBiganbHe CTaBrneHHA
A0 eKkcriepMMeHTarnbHol
poboTn Ta 4OTPUMAHHSA
npasun 6e3neku nig 4yac
pocninis

40. [lesiki BUOM TENNOBUX
ABUTYHIB.

BuknageHHsa HoOBOro
marepiany 3
BUKOPUCTaAHHSAM
npeseHTauin, Bigeo Ta
IHLLINX Bi3yanbHUX
3acobis.

O6roBopeHHs
TEOPETUYHNX NUTAHD,
aHari3 HayKoBUuX cTaTemn
Ta oxepen.

BukoHaHHS 3aBaoaHb ongd
3aKpinneHHa maTepiany.

Y4Hi aHanisyTb
APUHUMNK PpOBOTU Pi3HUX
TUNIB TENMNOBUX OBUMYHIB
Ta IX KOHCTPYKTUBHI
BiAMIHHOCTI.
Po3paxoBytoTb
e(EKTUBHICTb
nepeTBOpPEeHHs eHepril
(KKL) Ta ouiHo0Tb
€KOHOMIYHICTb pob0oTHU
ABUryHie. [OpiBHIOKOTb
0cobnmMBOCTi pobo4mX
LMKNIB Ta BU3HA4YalOTb
dhakTopw, WO BNIMBAKOTb
Ha ePeKTMBHICTb poboTW.
Y4Hi popmytoTb
NO3UTUBHE CTaBNEHHS 4O
BUBYEHHS TEMNSTOBUX
npoLeciB, yCBIAOMMIOKYM
X BaXXNMBICTb ANs
eHepreTukuy,
NPOMUCIIOBOCTI Ta
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TpaHCnopTy.
[eMOoHCTpyIoTb
BignoBiganbHe CTaBMeHHSA
A0 eKcnepuMeHTanbHoI
pobOTM Ta 4OTPMMaHHSA
npasun 6e3neku nig vyac
aocniais

41. TennoeHepreTuka.
Cnocobu 36epexeHHs
eHepreTM4YHNX pecypcis.

BukopucTaHHA OCBITHIX
nrartgopm, Bideoypokis,
IHTEPaKTUBHUX 3aBAaHb.
BukoHaHHA 3aBOoaHb ongd
3aKpinyeHHa maTepiany.
BukopuctaHHsa
KOMMN'loTEPHUX Nporpam
A5 MOAeNtoBaHHSA
QI3NYHUX ABULL.
AprymeHToBaHe
0BroBOpEeHHSI HayKOBUX
TEeM, PO3BUTOK KPUTUYHOTO
MUCIIEHHSA.

Y4Hi aHanisyoTb cnocobu
BUKOPUCTaHHS BUKOMHUX
pecypciB y pi3HUX cpepax
KNTTA. OUiHIOTb
nepcnekTnBKN Nnepexoay Ha
ansTepHaTUBHI Akepena
eHeprii Ta e(peKTUBHICTb
eHeprosbepexyBanbHNX
TexHosorin. BusHayatoTb
BMNSIMB TEMSTOEHEPIETUKN
Ha OOBKINNs Ta
NPOMOHYIOTL 3aXxoau ANs
NOro 3HMKEHHS. YYHI
doopMytoTh BignosiganbHe
CTaBfeHHs oo
BUKOPUCTaHHS
eHepreTUYHNX PecypcisB i
PO3YMiHHA HEOBXiOHOCTI 1X
paLioHanbHOro
3aCTOCYBaHHS.
Po3BuBaoTb €KOMorivyHy
CBigOMICTb Ta rOTOBHICTb
NiagTPMMYyBaTK 3axX04mn
OO0 36epexeHHs
npupoan.

42. Y3aranbHeHHd Ta
cuctemaTmnaadisi 3HaHb.
3axucT HaB4YarnbHUX
NPOEKTIB.

lMpoBeneHHsa TecTiB AnNs
nepeBipKn 3HaHb.
O6roBopeHHsA
TEOPETUYHUX Ta
NPaKTUYHMX NNTaHBb,
0BMiH yMKamu.

YYHi HaBYalOTbCA
BMByooByBaTH BacHy
TPaEKTOPItO NiAroTOBKU 0
KOMMJSIEKCHOT NiACYMKOBOI
pobOTH, NNIaHYOTb,
OpraHi3yTb, 30iINCHIOITb
BnacHy
HaBYasibHO-Mi3HaBasribHy
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BuUKOHaHHA NpakTUYHUX
3aBaaHb, PO3B’A3aHHSA
3agau.

AIANbHICTb; YYHI
YCBILOMIIOKOTb LiHHICHE
CTaBJIeHHA 00 QPI3UYHUX
3HaHb, pesynbTarTiB
BNacHOoI rnpaui Ta npaui
IHWINX noaen,
HaB4YalOTbCA 34IMCHIOBATU
CaMOOLiHKY, CamMmoaHanis.

43. KomnnekcHa
nigcymkosa pobota Ne 4 3
TeMun «3MiHa arperaTtHoro
CTaHy pevyoBuHU. Tennosi
OBUTYHNY.

BukoHaHHSA TEOPETUYHUX,
NPaKTUYHMX, TBOPYMX
3aBaaHb, CTBOPEHHS
Moaenen isndHnxX SBuLL,
ANA OLiHKN PiBHA
3aCBOEHHA MaTepiany.
BukoHaHH$ 3aBaaHb ong
3aKpinneHHa martepiany.

Y4Hi 4eMOHCTPYIOTb
34aTHICTb aHanisyBatu
iHbopmaLito,
3acTocoByBaTu
TeOpPEeTUYHI 3HaHHA AN
PO3B’A3aHHA NPaKTUYHUX
3aBaaHb, BUKOHYyBaTu
pO3paxyHKu Ta
NOSACHIOBATWN OTPUMaAHI
pesyneratu. Y4Hi
YCBILOMNIOKOTb 3HAYEHHS
3HaHb Ang po3B’A3aHHA
peanbHuUX Nnpobnem,
LiHYIOTb TOYHICTb i
BiANOBIgANbLHICTb Y
BUKOHaHHI poboTu, a
TaKoX NoBaXarTb
pesynbTaTh CBOEI Ta YyXOl

npadi.

PO3AI 3. EnekTpuyHi ABMwa. EnekTpnyHni ctpym (27 roguH)

Tema 5. EnektpuyHum 3apsag. EnekrpuyHe none. EnekrpnyHmnm ctpym (16

roaviH)
44. EnekTpuyHnM 3apsaa. BuknapgeHHsa HoBoro Y4Hi aHanisyoTb aBuLLa
3aKoH 36epexXeHHs mMatepiany 3 erekTpoCTaTUKK, 30Kpema
ereKTPUYHOro 3apsay. BUKOPUCTAHHSM ereKTPUYHY B3aEMOLII0 Ta

npeseHTaLin, Bigeo Ta
IHLIMX Bi3yanbHUX
3acobis.
O6roBopeHHsA
TEOPETUYHUX NUTAHb,

ernekTpusadito.
BukoHytOTb NpocCTi
pocnign 3 edoHITOBOK Ta
CKMNSIHOO Nanuykamu ans
BM3HA4YeHHS 3HaAKIB Ta
BENUYNHK 3apsagy,
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aHari3 HayKoBUuX cTaTemn
Ta oxepern.

BukoHaHHS 3aBOoaHb ong
3aKpinfeHHa maTepiany.

pobBnsATE BUCHOBKM MPO
BNaCTUBOCTI 3apsAaXKeHNX
Tif. Y4YHi opMyI0Th
iHTEepec Ao OOCNIAKEHHS
eNEKTPUYHNX SBULL Ta
pO3BMBaOTb KPUTUYHE
MUCNeHHA. BUXoBytoTb
BianoBiganbHe CTaBrneHHsA
A0 NpoBeAeHHSA
aocnigHux pobiT Ta
PO3YMIHHS POni TOYHUX
BUMIPIOBaHb Y i3NYHNX
OOCTIIKEHHSIX.

45. EnekTtpuyHe none.

BukopucTaHHA OCBITHIX
nnargopm, BiAeoypokiB,
IHTEepaKTUBHUX 3aBAaHb.
BukoHaHHS 3aBaaHb ongd
3aKpinfeHHa maTepiany.
BukopuctaHHsa
KOMMN'toTEPHUX Nporpam
AN MoAentoBaHHSA
QI3NYHUX ABULL,.
AprymeHToBaHe
0OroBopeHHs HayKoBUX
TEeM, PO3BUTOK KPUTUYHOTO
MUCIIEHHSA.

Y4Hi aHani3yoTb BM1LLA,
NoB’A3aHi 3 eNeKTPUIHUM
nosiemM, BU3Ha4aroTb
HanpPAMOK i BEeNTUYUHY
Hanpy>XeHOCTI, a TaKoX
34incHoTb NobyaoBy
rpadivyHmnx 300pakeHb
CUIOBUX iHIN. BUKOHYIOTB
npocTi gocnign ans
BUSAABIMEHHSA | AOCNIOXKEHHS
BNacTUBOCTEN
eNeKTPMUYHOro Noss. Y4Hi
doopMytoTb iHTEPEC 0
AOCIgXKEHHS
eNekTPUYHNX SBULL Ta
PO3BMBAOTb KPUTUYHE
MUCNeHHA. BUxoBytoTb
BignoBiganbHe CTaBMNEHHS
A0 NpOBeAEHHS
eKkcnepuMeHTanbHUxX
pOOBIT i pO3yMiHHS poni
TOYHUX BUMIPIOBaHb Npu
aHanisi QisnyHnx
npoLecis.

46. MexaHiam
ernekTpusadil.
Enektpockon.

BukopuctaHHs
KOMMN'IOTEPHUX Nporpam

YYHi po3pi3HATb
cnocobu enekTpusauil,
NOSACHIOOTb MEeXaHi3Mm
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A5151 MOAEeNtoBaHHSA
QI3NYHUX ABULL,.
O6roBopeHHsA
TEOPETUYHNX NUTAHDb,
aHari3 HayKoBUMX cTaTemn
Ta mxepern.

BukoHaHHSA 3aBOaHb Angd
3aKpinneHHa martepiany.

nepexoay abo
nepepoanoainy
eNeKTPOoHiB; HAaBOOATb
NpUKIagu NPoBIgHWUKIB i
AieneKkTpuKiB; pO3yMitoTb
NPU3HaAYeHHs Ta NPUHLMN
Ail enekTpockona un
efekTpoMeTpa,
BUKOPUCTOBYHOTL 1X AN
crnocTepexeHb;
NOSACHIOKOTb, HaBILLO
NOTpiOHe 3a3eMIeHHs.
dopmyoTh NidHaBanbHUN
iHTepec 40 BUBYEHHS
eNeKTPOCTaTUYHNX ABULL,
PO3BUBAIOTb YBAXHICTb Y
CNOCTEpPEXEeHHAX Ta
KPUTUYHE MUCHIEHHS NpWU
aHanisi ekcrnepuMeHTiB.

47. 3akoH KynoHa.

BuknageHHsa HOBOro
marepiany 3
BUKOPUCTaHHAM
npeseHTauin, Bigeo Ta
iHLIXX Bi3yanbHUX
3acobis..

O6rosopeHHs
TEOPETUYHUX NUTaHD,
aHari3 HayKoBuX cTaTemn
Ta oxepern.

BukoHaHHS 3aBaaHb ongd
3aKkpinneHHa maTepiany.

Y4Hi bopMyroTb
O3Ha4YeHHS TOYKOBOIO
3apsay; NOSICHIOKTb
npuHUMN poboTun
KPYTUNbHUX TEpesiB;
dOpMYnOKOTb 3aKOH
KynoHa Ta 3acTocoBytoTb
NOro ansi po3B’si3aHHS
3ajad, BU3Ha4atoTb cuny
B3aeMOAil MiXX 3apsigamu
Ta iHWI I3NYHI BENUYUHN,
LLIO BXOOATb Y
MaTteMaTUYHUM 3annc
3akoHy KynoHa.
YcBigoMnowTb
BaXJIMBICTb TOYHOCTI B
eKCrepMMeHTarbHin
doi3uni, 3auUikaBnoTbLCS
ICTOpIE0 HAYKOBUX
BIOKPUTTIB i PO3YMItlOTb
3Ha4YeHHs moaeneun ans
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CMNpPOLLEHHS onucy
QI3NYHUX ABULL,.

48. Po3B’sA3yBaHHA 3aaau.

dpoHTanbHa,
iHOuBIQyanbHa, NnapHa,
rpynosa, po3bip TMNoBKX
3agad, aHani3 3agad 3
noMuUnKamu, NpuknagHi
3ajaui, TBOpYi 3agaui.

Y4Hi popmyntooTb 3aKoH
KynoHa, Bu3Ha4atoTb cuny
B3aeMOAil MiX 3apsigamu;
3aCTOCOBYHOTb hopmyny
3akoHy KynoHa ons
po3paxyHKiB cunm
B3aeMOAil y BakyyMmi Ta
IHLMX cepenoBuLLax;
aHanisytTb BMNB 3MiHN
3apsais i BigctaHi Ha cuny
B3aemMofil. YYHi
pPO3BMBalOTb MaTeMaTUYHI
HaBWYKN, BYSTBCS YBAXKHO
aHanisysaTtn yMOBU
3ajadi, cuctemaTtuyHo
BMKOHYBaTN OBYNCNEHHS,
dopMytoTh BignosiganbHe
CTaBJIEHHA 0 pe3ynbTarTis
pPO3B’A3aHHSA

49. ENeKTpuyHnin CTpym.
EnektpuyHa npoBigHIiCTb
MeTanis.

BuknageHHsa HOBOrO
marepiany 3
BUKOPUCTaHHSAM
npeseHTauin, Bigeo Ta
IHLIMX Bi3yanbHUX
3acobi..

O6roBopeHHs
TEOPETUYHUX NUTAaHB,
aHari3 HayKoBUuX cTaTemn
Ta oxepern.

BukoHaHHA 3aBOoaHb ongd
3aKpinyeHHa maTepiany.

Y4Hi popmyroTb
O3HaYEeHHS eNEKTPUYHOIO
CTpyMy, HAaBOOATb
NPpUKNaamn HOCIiiB CTPyMy B
Pi3HNX cepenoBuLLax;
NOSICHIOOTb YMOBMU
BUHUKHEHHS
€TEKTPUYHOIO CTPYMY;
KriacuikyroTb pe4oBUHM
3a IX ENeKTPUYHOLO
NPOBIQHICTIO (MPOBIAHMKN,
AienekTpuKu,
HaniBNPOBIAHNKW);
HaBOOATb NPUKIaau
3aCToOCyBaHHS LMX
MaTepianis y nobyTi Ta
TexHiui. PopmyIoThb
BignoBiganbHe CTaBMNEHHS
[0 6e3nevyHoro
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BUKOPUCTaHHS
enekTPUYHUX Npunagis,
YCBIOOMIIOKOTH
BaXXIMBICTb 3HaHb NPO
eNeKTPUYHUN CTPYM NS
PO3YMiHHA pO6OTK
no6yToBUX | NPOMUCITOBUX
NPUCTPOIB.

50. [ii enekTpuyHoro
CTpyMmy.

BukopucTtaHHs
KOMN'IOTEPHUX Nporpam
OS5 MOAEeNtoBaHHSA
Qi3NYHUX ABULL,.
O6roBopeHHs
TEOPETUYHUX NUTaHD,
aHari3 HayKoBuX cTaTtemn
Ta oxepern.

BukoHaHHS 3aBaaHb ongd
3aKpinfeHHa maTepiany.

Y4Hi popmyrntoTb
O3HaYEeHHS eNeKTPUYHOro
CTPYyMY SIK HanNpAMIeHOro
PYXy 3apsmKeHnx
YAaCTUHOK; PO3PI3HAOTb
Tennosy, CBITNOBY,
XiMiYHY, MarHiTHy Ta
doisionoriyHy Aii cTtpymy;
HaBOOATb NPUKIaau
3aCTOCYyBaHHS KOXHOT Al
CTPYMY Y NOBCAKOAEHHOMY
YKUTTIi; NOSACHIOOTb
MeXaHi3M BUHUKHEHHS
TEennoBOI Ta MarHiTHOI Ail
CTPyMYy. YCBIOOMIOOTb
BaXXIMBICTb JOTPUMAHHSA
npasun 6e3neku npu
poBOTi 3 eNeKTPUYHUMH
npunagamu, opmMyoTb
BianoBiganbHe CTaBrneHHsA
[0 BUKOPUCTAHHA
eNIeKTPUYHNX NPUCTPOIB

51. [xepena
€NEKTPUYHOro CTPyMYy.

BuknageHHsa HoBoro
mMatepiany 3
BUKOPUCTAHHSM
npeseHTaLin, Bigdeo Ta
IHLLINX Bi3yanbHUX
3acobis.

O6roBopeHHs
TEOPETUYHNX NUTAHD,
aHari3 HayKoBUMX cTaTemn
Ta mxepern.

Y4Hi po3pi3HA0Tb Qi3NYHI
N XiMiYHI pKepena CTpymy,
NOSAICHIOKOTb MPUHUMN il
dooToenemeHTa,
reHepaTopa,
ranbBaHi4YHOro efieMeHTa
N aKyMynsTopa; HaBoAATb
npuknaan NpakTU4YHOro
3aCTOCYyBaHHS Pi3HUX
pxepen cTpymy;
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BukoHaHH$ 3aBaaHb ong
3aKpinneHHa martepiany.

aHarnisylTb 3B’130K MiX
BWUAOOM eHepril, Wo
NepeTBOPIETLCH, | TUMOM
mpkepena. Y4Hi
YCBILOMIOOTb 3HAYEHHS
eNeKTPUYHNX JKepen y
Cy4YacHOMY CBITi,
BUABMAIOTb
3auikaBIieHICTb Y BUBYEHHI
TEXHIYHMX MPUCTPOIB,
KPUTUYHO OLIHIOKOTb
BaXNMBICTb
BiAHOBIIOBaAHUX QKepen
eHepril.

52. EnekTpuyHe Kono Ta
NOro ernieMeHTu.

BukopucTaHHS OCBITHIX

nfartgopm, BiAeoypokiB,
IHTEPaKTUBHUX 3aBOaHb.
BukoHaHHSA 3aBoaHb Ans
3aKpinyeHHa maTepiany.

BukopucTaHHsA
KOMM'OTEPHUX Nporpam
OS5 MOAeNntoBaHHSA
dIi3NYHNX ABULL.
AprymeHToBaHe
0BroBopeHHs1 HayKoOBUX
TEM, PO3BUTOK KPUTUYHOTO
MUCIIEHHS.

Y4Hi Ha3nMBaoTb
000B’sI3KOBI ENEMEHTU
ereKTPMUYHOro Kona ta
MOSICHIOKOTb IX
NPU3HAYEeHHS;
PO3PI3HAITL TUMN
3’egHaHb (NocnigoBHe,
napanenbHe); YNTaKThb i
CKnagaroTb MpPocCTi
eNIeKTPUYHI Cxemun 3
BUKOPUCTAHHSIM YMOBHUX
NO3Ha4YeHb; BU3HA4YalTb
YMOBHU HANpAMOK
eNEKTPUYHOro CTPyMY B
KOni, KpecnsaTb eNieKTPUYHI
CXeMMW i3 3agaHnmm
BNaCTUBOCTSIMM.
YcBigomMnoTb posib
TOYHOrO 306pakeHHs
eneKTPUYHNX Kif i
cxeMaTUYHUX 3anucie ans
0e3neyHol Ta ePEeKTUBHOI
poboTK 3
eNekTponpuUCTPoOaAMU;
BUABNSAIOTb
3auikaBreHiCTb y
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NpakTUYHOMY
3aCToCyBaHHi 3HaHb Npo
eneKkTPUYHi Kona.

53. Cuna cTpymy.
OavHunusa cunm cTpymy.
AmMnepmeTp.

BukopucTaHHA OCBITHIX

nnatgopm, Bi4eOypoKiB,
IHTEPaKTUBHUX 3aBAaHb.
BukoHaHHA 3aBaoaHb ongd
3aKpinneHHa maTepiany.

BukopucTtaHHs
KOMMN'IOTEPHUX Nporpam
OS5 MOAEeNtoBaHHA
di3nYHNX ABULL,.
AprymeHToBaHe
0OroBopeHHs1 HayKoBUX
TeM, PO3BUTOK KPUTUYHOTO
MUCIIEHHS.

Y4Hi popmyrioTb
O3HaYeHHS CUNKU CTPyMy
Ta 004NCNIOOTD Ti; 3HAKOTb
OAMHULI BUMIPHOBaAHHS
CcuUnn CTpymy Ta 3apsay;
NpaBUbHO BU3HAYaloTb
YMOBHUI HANPAMOK
CTPYMY B KOfi; MOACHIOKTb
APUHLUMN poboTH
amnepMeTpa Ta npasuna
MOro NigKkrnoYeHHs Ao
Kora, BMitOTb 3HIMaTH
Nnokasu amrnepmeTpiB i3
PISHUMU LLKanamu
NoAiNokK. YYHi
YCBIJOMJTIOOTb
BaXXNUBICTb AOTPUMAHHS
NpaBun enekTpobesneky,
OLiHIOOTb 6e3neYyHicTb
BUKOPUCTaHHS
enekTponpunaais i3
Pi3HOKO CUIIOKD CTPYMY,
BUABISAIOTb
BiANoOBiAanbHICTb y pobOTI
3 BUMiptoBanbHUMM
npunagamu.

54. Enektpun4yHa Hanpyra.
OanHuug Hanpyru.
BonetmerTp.

BuknageHHsa HOBOro
marepiany 3
BUKOPUCTaHHAM
npeseHTauin, Bigeo Ta
IHLIMX Bi3yanbHUX
3acobis.

O6roBopeHHsA
TEOPETUYHUX NUTAHD,
aHani3 HayKoBux cTaTemn
Ta oxepern.

Y4Hi popmyrnoTb
O3HaYEeHHS eNeKTPUYHOI
Hanpyrun, NOSICHIOKOTL 11
di3nYHUN 3MICT,
oBumncnoTb Hanpyry 3a
dopMyrior; Ha3MBalTb
OOMHULIIO Hanpyrn — BOsSbT
—Ta Il KpaTHi N YaCTUHHI
3HaYEeHHS; AEMOHCTPYHOTb
YMIHHS KOPUCTYBaTUCA
BONLTMETPOM; NPaBUNbHO
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BukoHaHH$ 3aBaaHb ong
3aKpinneHHa martepiany.

NigKNOYaTb BONBTMETP
A0 eNeKTPUYHOro Kosna Ta
30INCHIOTb
BUMIPHOBaHHSA. YYHi
YCBILOMIOOTb 3HAYEHHS
Hanpyrn B poborTi
eNeKTPUYHNX MPUCTPOIB,
OLiHIOKOTb NPaKTU4He
3Ha4YeHHS 3HaHb Npo
Hanpyry onsa 6esneyHoro
KOPUCTYBaHHS
ernekTponpunagamMu.

55. EnektpuyHum onip.
3akoH Oma ons ginaHkm
Kona.

BuknageHHsa HoOBoOro
marepiany 3
BUKOPUCTaHHAM
npeseHTauin, Bigeo Ta
IHLIMX Bi3yanbHUX
3acobi..

O6roBopeHHs
TEOPETUYHUX NUTAHD,
aHani3 HaykoBux ctateu
Ta oxepern.

BukoHaHHS 3aBaaHb ongd
3aKkpinneHHa maTepiany.

Y4Hi hopMyroTb
O3HaYeHHS eNeKkTPUYHOro
Oropy; PO3pPi3HAKTbL NOro
oauHuui (Om, MOmMm, KOm,
MOwm); 6yaytoTtb Ta
aHanisyrTb rpaduiku
3anexHOCTI CUnn CTpymy
BiJ Hanpyru n onopy;
dopMyrooTb 3aKoH Oma
AN OinsHKY Kona Ta
3aCTOCOBYHTb MOro Ans
ob4ncneHb cunu CTpymy,
Hanpyrn abo onopy. Y4Hi
YCBILOMINIOKTb 3HAYEHHS
3akoHy Oma gns onucy
eNEeKTPUYHNX Kin,
BUABSIAOTH Mi3HaBasIbHUN
IHTepec Oo
eKcrnepuMeHTanbHNX
nepeBipoK PI3UYHNX
3aKOHOMIPHOCTEMN.

56. Po3B’a3yBaHHA 3agau.

dpoHTarnbHa,
iHOuBIQyanbHa, NapHa,
rpynosa, po3bip TMNoBUX
3ajad, aHani3 3agad 3
noMunkKamu, NnpuknagHi
3ajaudi, TBopYi 3agaui.

Y4Hi BU3Ha4yatoThb, sIKy
di3nYHYy BENUYUHY
NOTPIGHO 3HANTN,
obupatoTb BignoBigHY
doopmyny, 34iNCHIOKTb
ob4yMcneHHa 3a 3aKOHOM
Owma, nepeBoasTb
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OAMHUL, OLHIOKTb
peanicTUYHICTb
OTPMMaHOro pesynosrarTy.
Y4Hi nposBnsoTb
BignoBiganbHICTb MNig Yac
BUKOHAHHS PO3paxyHKiB,
YBaXXHICTb JO YMOB
3ajadi, BNeBHEHICTb Y
3acTocyBaHHi PI3NYHUX
3HaHb Ha NpaKTULi.

57. Po3paxyHok onopy
nposigHuka. Nutomumn
onip pevoBuHW. PeocTtaTtu.

BuknageHHsa HoOBOro
marepiany 3
BUKOPUCTAHHSM
npeseHTaLin, Bigeo Ta
IHLLIMX Bi3yanbHUX
3acobis.

O6roBopeHHs
TEOPETUYHNX NUTAHD,
aHari3 HayKoBUMX cTaTemn
Ta mxepern.

BukoHaHHSA 3aBOaHb Angd
3aKpinneHHa martepiany.

YYHi NOSACHIOIOTb, Big 4Oro
3anexuTb onip
NPOBIOHWUKA,
pO3paxoBYyHOTb NOro 3a
dopMynoto, HaBoAATb
npuKnaan martepianis 3
PI3HUM MUTOMUM OMNOPOM,
BU3Ha4alOTb MMTOMMUM OMip
pevYoBMHN 3a AOCHIAHUMMU
AaHUMU, OMUCYIOTb
OynoBy Ta NpU3HaYeHHs
peocTtaTta, po3B’s3yoTb
3ajadi, NnoB’A3aHi 3
OMOpPOM NPOBIOHUKIB i
3aCTOCYBaHHAM
peocTariB,
BUKOPUCTOBYIOTb peocTaT
AON51 peryntoBaHHA cUnm
CTPyMYy B KOni.

58. JlabopartopHa poboTa
Ne 6 «BumiptoBaHHA onopy
NpoBigHWKa 3a
A0NOMOroto amnepmeTpa
Ta BONbTMETPA».

lNpoBeneHHs
€KCNepUMEHTIB,
BUMIPHOBaHHA QDI3UYHUX
BENWYMH, aHani3
pesyrnbrarTiB.

BukoHaHH$ 3aBaaHb ong
3aKpinneHHa martepiany.

Y4Hi [OTPUMYOTLCSA
NoOpPSALKY BUKOHAHHS
eKcnepuMeHTanbHol
pob0TH, HaBYaKTLCS
npautoBaT 3 npunagavu,
BU3HAYaloTb LiiHY NOA4INKN
LUKan npunaais i NOXmbKu
BUMIpIOBaHb,
0OOPMIIOKOTL 3BIT NPO
BMKOHaHy poboTy 3rigHo 3
BUMOT.
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59. Y3aranbHeHHSs Ta
cuctemaTmsadist 3HaHb.
3axucTt HaBYanbHUX
NpoekTiB. KomnnekcHa
nigcymkosa pobota Ne 5 3
Temun «EnekTpuyHmin
3apsag. EnektpuyHe none.
EnekTpniHum ctpym».

BukOHaHHSA TEOPETUYHUX,
NPaKTUYHUX, TBOPYMNX
3aBAaHb, CTBOPEHHS
Moaenen isndHnx asuLL,
ANA OUiHKN piBHSA
3aCBOEHHA MaTepiany.
BukoHaHHSA 3aBOaHb Angd
3aKpinneHHa martepiany.

Y4Hi 4eMOHCTPYOTb
34aTHICTb aHanisyBatu
iHpopmaldito,
3acTocoByBaTU
TEOPETUYHI 3HaHHA AN
PO3B’A3aHHA NPaKTUYHUX
3aBaaHb, BUKOHYyBaTu
pO3paxyHKu Ta
NOSICHIOBATW OTPUMaHI
pesynsraTu. Y4YHi
YCBILOMNIOOTb 3HAYEHHS
3HaHb ANnd po3B’A3aHHA
peanbHNX Npobrewm,
LiHYIOTb TOYHICTb i
BiANOBIgANbHICTb Y
BUKOHAHHI poboTn, a
TaKoX NoBaXarTb
pesynbTaTh CBOEI Ta YyXOl

npaui.

Tema 6. 3’eaHaHHA cnoXnBadiB cTpyMy. Po6oTa i NOTYXHICTb efIeKTPUYHOro

CTpyMmy (11 roguH)

60. [MocninoBHe 3’eAHaHHA
NPOBIAHVKIB.

BuknageHHsa HOBOrO
marepiany 3
BUKOPUCTaHHSAM
npeseHTauin, Bigeo Ta
IHLIMX Bi3yanbHUX
3acobi..

O6roBopeHHs
TEOPETUYHUX NUTAaHB,
aHari3 HayKoBUuX cTaTemn
Ta oxepern.

BukoHaHHA 3aBOoaHb ongd
3aKpinyeHHa maTepiany.

Y4Hi 3MOXYTb
NOSACHIOBATU MPUHLINNK
Takoro 3’eHaHHS,
XapakTepusyBsaTu
pOo3noaisT CTPyMY i
Hanpyru B eENEKTPUYHOMY
KOJSTi 3 NOCnigoBHO
3’eAHaHUMM
NPOBIAHMKaAMMU.
3HaTUMYTb, LLIO cuna
CTPYMY B YCiX OinsHKkax
TaKoro Kosia ogHakoBa, a
3aranbHU onip OOPIBHIOE
CyMi OropiB OKpeMnx
NPOBIAHVKIB.
3acTocoByBaTUMYTb
3HaHHA ONsA pO3B’A3aHHS
3agad, cxeM i nobyToBumX
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CuUTyauin, NoB’A3aHnX i3
NOCNigoOBHUM 3'€QHAHHAM.

61.JTabopaTopHa poboTta
Ne 7 «[JocnimKeHHs
eNeKTPUYHOro Kona 3
NOCNiAOBHUM 3’€QHAHHAM
MNPOBIOHUKIBY.

lNpoBeneHHs
€KCNepuMEHTIB,
BUMIPHOBaHHA (DI3UYHUX
BENWYMH, aHani3
pesyrnbrariB.

BukoHaHHSA 3aBOaHb Angd
3aKpinneHHa martepiany.

Y4Hi [OTPUMYOTLCA
NopsiAKy BUKOHAHHS
nabopaTtopHoi poboTH,
HaB4YalOTbCA npauBaTu 3
npunagamu, BU3Ha4YaTb
LiHY NOAINKW LWKan
npunaais i NOXMOKN
BUMIPIOBaHb,
0OOpPMIIOKOTL 3BIT NPO
BMKOHaHy poboTy 3rigHo 3
BUMOT; YYHI
YCBIJOMITIOOTb
AOTPUMaHHS NpaBun
©e3neku nig 4Yac
nabopaTtopHoi poboTu.
[locnig)keHHs1 po3BMBatoTb
B YYHIB iHTEpec 0
BUBYEHHSI NPUPOAN, BOHU
OLEPXKYHOTb 3a0BOSIEHHS
i AparHyTb 40 nogarbLloro
BUBYEHHSA NpeaMeTy. YYHi
NposBnATb A0annmee
BiAHOLLEHHS 00 npuniagis,
MaTepianis, NPUBYaKOTbLCA
aosoauTn poboTy oo
NEBHOrO pe3ynerary,
CaMOBMXOBYOTbCA Ta
caMmogmCcUnniHyTbLCS.

62. [lapanencHe
3’eHaHHSA NPOBIOHUKIB.

BuknageHHsa HoBoro
mMatepiany 3
BUKOPUCTAHHSM
npeseHTaLin, Bigdeo Ta
IHLLINX Bi3yanbHUX
3acobis.

O6roBopeHHs
TEOPETUYHNX NUTAHD,
aHari3 HayKoBUMX cTaTemn
Ta mxepern.

YYHi 3MOXYTb
NOSICHIOBATM 0COBNMMBOCTI
Takoro 3’eHaHHsS,
30KpemMa po3noain cunu
CTPYMY Ta Hanpyru B KOfi.
3HaTUMYTb, LLIO Hanpyra
Ha BCIX rifnikax
napanenbHoro 3’egHaHHA
OOHaKoBa, a curna cTpymy
pPO3MOAINAETLCA 3aNeXHO
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BukoHaHH$ 3aBaaHb ong
3aKpinneHHa martepiany.

BiZl OMNopy rifokK.
YMiTUMYTb 0BumncnoBaTtu
3aranibH1Kn onip Npwu
napanenbHOMY 3’€HaHHI
Ta 3aCTOCOBYBATU 3HAHHSA
nig Yyac aHanisy
eNEKTPUYHUNX KiST |
pPO3B’A3yBaHHA
NPaKTUYHUX 3a4au.

63. JlabopartopHa poboTa
Ne 8 «[JocnigxeHHsa
eNeKTPUYHOro Kona 3
napanenbHUM

3’eHaHHSAM NPOBIOHUKIB».

lNpoBeneHHs
€eKCMNepuMEHTIB,
BUMIPHOBaHHA QDI3UYHUX
BENWYMH, aHani3
pesyrnbrariB.

BukoHaHH$ 3aBaaHb ong
3aKpinneHHa martepiany.

Y4Hi [OTpUMYOTLCA
NopsiAKy BUKOHAHHS
nabopaTtopHoi poboTH,
HaB4YalOTbCA npauBaTu 3
npunagamMmu, BU3Ha4atoTb
LiHY NOAINKW LWKan
npunaais i NOXMOKN
BUMIpIOBaHb,
0OOPMIIOKOTL 3BIT NPO
BMKOHaHy poboTy 3rigHo 3
BUMOT; YYHi
YCBILOMIIOKOTb
AOTPUMAaHHS NpaBun
©e3neku nig 4Yac
nabopaTtopHoi poboTu.
[locnig)keHHs po3BMBatoTb
B YYHIB iHTEepec 0
BUBYEHHSI NPUPOAN, BOHMU
OLEPXKYIOTb 3a40BOSIEHHS
| AparHyTb 40 nogarbLloro
BUBYEHHSA npeameTy. Y4Hi
NposaBnsTbL Abannvee
BiAHOLLEHHS 00 npuniagis,
MaTepianis, NPUBYaKOTbLCH
aosoauTn poboTy oo
NEBHOro pe3ynerary,
CaMOBMXOBYIOTbCA Ta
CaMOANCLUNIIHYIOTLCS.

64. MilwaHe 3’eaHaHHA
NPOBIOHVKIB.

BuknageHHsa HoOBOro
marepiany 3
BUKOPUCTAHHSAM

YYHi po3pi3HATb
nocnigoBHe, NnapanerbHe
Ta MillaHe 3’eaHaHHA
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npeseHTauin, Bigeo Ta
IHLLIMX Bi3yanbHUX
3acobis.

O6roBopeHHs
TEOPETUYHNX NUTAHDb,
aHari3 HayKoBUuX cTaTemn
Ta mxepern.

BukoHaHH$ 3aBaaHb ong
3aKpinneHHa martepiany.

NPOBIAHVKIB, CKNagarThb i
aHarnisyloTb enekTPUYHI
Kosia 3 MillaHnum
3’eQHaHHAM,
pO3paxoBYHOTb 3aranbHUM
onip, cuny CcTpymy Ta
Hanpyry B Pi3HUX AiNAHKax
Kona, 3aCTOCOBYIOTb
Npasuna ans po3paxyHkis
Y MillaHUX 3’€QHaHHSAX,
pPO3B’AA3YyI0Tb 3aaadi
NPaKTUYHOro 3MICTY,
KOPUCTYIOTbCSA CXeMamu
Ta NO3HAYEHHSAMM,
0OrpyHTOBYHOTL BUBIp
cnocoby 3’eaHaHHA ans
NOBYTOBMX | TEXHIYHNX
notpeo.

65. PoboTa i NOTY>XHICTb
eNeKTPUYHOro CTPyMmY.

BukopuctaHHsa
KOMMN'toTEPHUX Nporpam
Anga MoaentoBaHHS
QI3NYHUX ABULL,.
O6roBopeHHsA
TEOPETUYHNX NUTAHDb,
aHari3 HayKoBMX cTaTemn
Ta oxepern.

BukoHaHHSA 3aBOaHb Angd
3aKpinneHHa martepiany.

YYHi NOSACHIOKOTD, LLO Take
poboTa i MOTYXXHICTb
€NEKTPUYHOrO CTPYMY,
PO3PI3HATL PI3NYHI
BEMUYMHU «poboTay i
«MOTY>XHICTb», HA3NBaKOTb
OOMHULI TX BUMIPHOBAHHS,
obuucnitoTb poboTy
CTpyMy 3a pPi3HUMU
doopmynamu, NOpPiBHIOKOTb
CMOXMBaHY MNOTYXHICTb
PI3HNX eneKkTponpunagis,
oBrpyHTOBYIOTL NpaBuna
6e3nevyHoro KOpUCTyBaHHS
ernekTponpunagamu,
aHani3ylTb CNOXUBAHHSA
eneKkTpoeHeprii 3a
nokasamu nivynsibHuKa.

66. JlabopatopHa poboTa
Ne 9 «BumiptoBaHHS
MNOTY>XHOCTI CrioXkusada
erleKTpoeHeprii.

lNpoBeneHHs
€eKCMNepuMEHTIB,
BUMIPHOBaHHA (DI3UYHUX

Y4Hi [OTPUMYOTLCA
NOpPALKY BUKOHAHHS
nabopaTtopHoi poboTH,
HaB4YalTbCA npauBaTu 3
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BENWYuH, aHani3
pesynbrarTiB.

BukoHaHHS 3aBOoaHb ong
3aKpinfeHHa maTepiany.

npunagamMmu, BU3Ha4atoTb
LiHY NOAINKW LWKan
npunaais i NOXMOKN
BUMIPHOBaHb,
0OOPMIIOKOTL 3BIT NPO
BMKOHaHy poboTy 3rigHo 3
BUMOT; YYHi
YCBIQOMIIOKOTH
AOTPUMaHHS NpaBun
6e3neku nig 4Yac
nabopartopHoi poboTw.
[locnigkeHHs po3BMBatoTb
B Y4YHIB iHTEpec o0
BUBYEHHS NPUPOaMN, BOHU
OLEPXKYHOTb 3aJ0BOSIEHHS
| nparHyTb 4O noganbLoro
BMBYEHHSA NpeaMeTy. YYHi
NposaBnsTbL Abannvee
BiOHOLLEHHSA 00 npuniagis,
Martepianis, NpuB4aoTLCA
AoBoguTn poboTy oo
NEeBHOro pe3ynerary,
CaMOBMXOBYIOTbCA Ta
caMmogmCcuUmnniHYOTbLCS.

67. Tennosa 4is CTpymy.
3akoH [xoyns — JleHua.
3anobiKHUKN.

BukopumcTaHHA OCBITHIX
nnaTtgopm, Bi4eOoypoKiB,
IHTEepaKTUBHUX 3aBAaHb.
BukoHaHHA 3aBaaHb ong
3aKpinneHHa martepiany.
BukopucTtaHHaA
KOMM'IOTEPHUX Nporpam
OS5 MOAEeNtoBaHHA
di3nYHNX ABULL,.
AprymeHToBaHe
0OroBopeHHs HayKoBUX
TeM, PO3BUTOK KPUTUYHOTO
MUCIIEHHS.

Y4Hi onucyoTb aBuLLe
TEnnoBol il CTpymy,
dopMynioKoTh |
MNOSACHIOKTb 3aKOH [Koyns
— JleHua, pospaxoBytoTb
KiNbKICTb TENNOTK, WO
BUAOINAETLCS B
NPOBIOHUKY, aHanNI3yTb
3anexHicTb TennoBol Ail
CTPYMY BiZ CUIN CTPYMY,
Ornopy Ta vyacy, HaBoAATb
NpuKNagn BUKOPUCTaHHSA
TenroBoi 4il CTpyMy B
nobyTi Ta TEXHiLi,
NOSICHIOKOTb MPUHUMN il
3arnobiXXHuKIB,
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pO3ni3HaloTb IX Ha
cxemax, o0rpyHTOBYHOTb
HeobXiaHICTb
BUKOPUCTaHHS
3anobikHKKIB 4N 3aXUCTY
eNTeKTPUYHUX Kifl.

68. JlTabopatopHa poboTa
Ne 10 «BnsHaueHHs KK
eeKTPUYHOro
HarpiBHUKa».

[MpoBeneHHs
EKCMEPUMEHTIB,
BUMIpPHOBAHHA (Pi3NYHMX
BENW4YuH, aHani3
pesyrnbrariB.

BukoHaHHSA 3aBOaHb Ans
3aKpinyeHHa maTepiany.

Y4Hi OTpUMYIOTHCA
NOpPSAKY BUKOHAHHSA
nadopaTtopHoi poboTH,
HaBYalTbCA NpauyoBaT 3
npunagamMmu, BU3Ha4aloTb
LiHY NOAINKN LWKan
npunagis i NOXM6KN
BUMIpIOBaHb,
ohopMIOKTbL 3BIT NPO
BUKOHaHY poboTy 3rigHo 3
BUMOT; YYHi
YCBIZOMITIOOTb
AOTPUMaHHS NpasBus
Oea3neku nig 4ac
nabopatopHoi poboTHw.
[locnigkeHHs po3BMBaoTb
B YYHIB iHTEpec [0
BUBYEHHSI NPUPOAN, BOHU
OLEPXKYHOTb 3a0BOJIEHHS
| AparHyTb 40 nogarbLlloro
BUBYEHHSA NpeaMeTy. Y4Hi
NposBnATb Abannmee
BiAHOLLUEHHSA 0O npunaais,
mMarepiarnis, NpuB4alOTLCA
aoBoanTn poboTty Ao
NeBHOro pesyrnerary,
CaMOBUXOBYIOTbCA Ta
camMOoAnCLUUNAIHYIOTBLCS.

69. Y3aranbHeHHs Ta
cuctemaTumaalis 3HaHb.
3axucT HaBYarbHUX
NpoekTiB. KomnnekcHa
nigcymkoBsa pobota Ne 6 3
TemMn «3’eaHaHHS

B1KOHaHHA TEOPETUYHUX,
NPaKTUYHUX, TBOPUYMX
3aBAaHb, CTBOPEHHS
Moaenen isndHuxX SsuLL,
ANA OUiHKN piBHA
3aCBOEHHA MaTepiany.

Y4Hi 4eMOHCTPYOTb
34aTHICTb aHanisyBatu
iHpopmaldito,
3acTocoByBaTU
TEOPETUYHI 3HaHHA Ans
PO3B’A3aHHA NPaKTUYHUX
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CMOXNBaYiB CTPyMY.
PoboTa i NOTYyXHiCTb
eTeKTPUYHOIO CTPYMY».

BukoHaHH$ 3aBaaHb ong
3aKpinneHHa martepiany.

3aBaaHb, BUKOHYyBaTu
pO3paxyHKu Ta
NOACHIOBATWN OTPUMaAHI
pesyneratu. Y4Hi
YCBILOMIOOTb 3HAYEHHS
3HaHb ANd po3B’A3aHHA
peanbHuUX Nnpobnem,
LiHYIOTb TOYHICTb i
BiANOBIgANbHICTb Y
BUKOHaHHI poboTn, a
TaKoX NoBaXkaTb
pesynbTaTh CBOEI Ta YyXOl

npaui.

70. Peseps.
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Po3noain rognH no Temam Ha 202_ - 202_ HaBYanbHUM piK B 8 knaci (70 roguH Ha
PiK, 2 rOAUHWN HA TUXKAEHb, 2 FTOAUHU — Pe3epPBHMUX)

Ne [HaTta .
Mpumitk
YPOK | YPOK Tema ypoky "
y y

PO3A4i1J1 1. MOMEHT CUJTN. MEXAHIYHA POBOTA TA EHEPTIA

Tema 1. MpocTi mexaHiamn. MoMmeHT cunu

1. [MpocTi mexaHriamu. Noxuna nnowmHa.

2. Baxinb. MomeHT cunu. YmoBa piBHOBaru Baxkens.

3. Po3B’a3yBaHHs 3agad.

4. JlabopamopHa poboma Ne 1 « Bug4yeHHs1 ymosu
pieHOB8a2u 8axxessi».

5. Pyxomuii i Hepyxomuii 6Gnoku.

6. Y3aranbHeHHs Ta cucTtemaTm3alisa 3HaHb. 3axucTt
HaBYasIbHUX NPOEKTIB.

7. KomnnekcHa niacymkoBa po6ota N2 1 3 Temu
«lMpocTi MexaHiamu. MOMEeHT cunu».
Tema 2. MexaHi4yHa pob6oTa. NoTyXHicTb. EHepris

8. MexaHivyHa poboTta. OgnHuusa poboTu.

9. [MoTyxHiCcTb. OANMHMLI NOTY>KHOCTI.

10. KoeiuieHT KOPUCHOI ail MexaHi3MiB.

11. JlabopamopHa poboma Ne 2 «BusHavyeHHs1 KK noxunoi
MA0WUHUY.

12. MexaHivyHa eHepris. [loTeHuianbHa eHepris.

13. KiHeTn4Ha eHepris. [ToBHa MexaHi4yHa eHepris.

14. 3aKkoH 30epexXeHHs i NepeTBOPEHHSI MEXaHIYHOI eHepril.

15. Po3B’sa3yBaHHA 3agau.

16. Y3aranbHeHHs Ta cucTtemaTm3alisa 3HaHb. 3axucTt
HaBYasnbHUX NPOEKTIB.

17. KomnnekcHa nigcymkoBa po6ota Ne 2 3 Temu
«MexaHi4yHa poborta. lNoTyXHicTb. EHeprisa».

PO304iN 2. BHYTPIWHA EHEPTIA. TEMJ1OBI ABULLA
Tema 3. Temnepatypa. BHyTpilWwHA eHepria. Tennonepeaaya

18. TennoBuun ctaH. Temneparypa Ta il BUMiprOBaHHS.

19. 3anexHiCTb Po3MipiB isn4HUX Tin Big TeMnepaTypu.

20. BHyTpiwHs eHepris. Cnocobu 3mMiHN BHYTPILLHBLOT
eHepril.

21. TennonpoBigHICTb.

22. KoHBekL,is.

23. BunpomiHioBaHHS.
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24. KinbKicTb TENMOTKY, WO NOrMUMHAETbLCA TiINIOM Nig Yac
HarpiBaHHsA abo BNAOINAETLCS Nif Yac OXONOMAXKEHHS.
[MnTOMa TENNOEMHICTb PEHOBUHW.

25. Po3B’s13yBaHHS 3a4au.

26. TennoBun GanaHc.

27. JlabopamopHa poboma Ne 3 « Bug4yeHHs1 merniiogo2o
banaHcy 3a yMmosu 3miwyeaHHs 800U pPi3HOI
mewmrmnepamypu».

28. JlabopamopHa poboma Ne 4 « BusHa4yeHHsI numomoi
mernJioeEMHOCMI PEHOBUHU».

29. Y3aranbHeHHs Ta cuctemaTm3alisa 3HaHb. 3axucTt
HaBYasbHUX NPOEKTIB.

30. KomnnekcHa nigcymkoBa po6ota Ne 3 3 Temu
«TemnepaTtypa. BHyTpilwHA eHepris.
Tennonepenavar.

Tema 4. 3miHa arperaTHOro ctaHy pe4oBuHU. TensnoBi ABUTYHU

31. ArperaTHuUn CTaH pe4OBUHW.

32. [MnaBneHHs Ta KpucTanisauis.

33. [TnToMa TennoTa NNaBEHHS.

34, JlabopamopHa poboma Ne 5 « BuaHa4eHHs1 numomoi
mernomu nnaenieHHs Nibody».

35. [MapoyTBopeHHs. BunapoByBaHHA. KMniHHS.
KoHpaeHcauis.

36. [TnTomMa TennoTa NapoyTBOPEHHS.

37. Tennota 3ropsiHHA nanuea. KoediuieHT KopucHOI il
HarpiBHUKa.

38. Po3B’a3yBaHHA 3a4au.

39. MpuHumn giit Tennosux asuryHis. KK TennosBoro
ABUryHa.

40. [lesiki Bnan TennioBux OBUIYHIB.

41. TennoeHepretnka. Cnocobu 36epexkeHHa eHepreTUYHNX
pecypciB.

42. Y3aranbHeHHS Ta cuctemaTuaadisi 3HaHb. 3axucT
HaBYasrbHNX NPOEKTIB.

43. KomnnekcHa niacymkoBa po6ota N2 4 3 Temu «3MiHa
arperaTtHoro ctaHy pe4oBuHuU. TensioBi ABUTYHUY.

PO3A0I11 3. EnekTpuyHi aB1wa. ENeKTpu4Hnm ctpym

Tema 5. EnektpuyHum sapsg. EnekrpuyHe none. EneKTpuyHnmn ctpym

44, EnekTpunyHui 3apag. 3akoH 36epexeHHs enekTpuyHoro
3apsaay.

45. EnektpuyHe none.

46. MexaHiam enektpu3aadii. Enekrpockon.

47. 3akoH KynoHa.




48. Po3B’s13yBaHHS 3a4au.

49. EnekTpnyHum ctpym. EnektpmnyHa npoBigHICTL MeTanis.

50. Lil enekTpn4Horo cTtpymy.

51. I[bxepena enekTpnu4yHoro CTpymy.

52. EnekTpn4yHe Koo Ta noro enemeHTu.

53. Cuna ctpymy. OgnHuusa cunm ctpymy. AMnepmerp.

54. EnektpuyHa Hanpyra. OgnHuuga Hanpyru. BonstmeTp.

55. EnektpuyHum onip. 3akoH Oma ans ginsitHku Kona.

56. Po3B’si3yBaHHS 3aau.

57. PospaxyHok onopy nposigHuka. lNutomumin onip
pevyoBuHN. PeocTaTtu.

58. JlabopamopHa poboma Ne 6 « BumiprosaHHs oriopy
rpoeioHUKa 3a O0romMo20K amrepmempa ma
g8o/Ibmmempan.

59. Y3aranbHeHHs1 Ta cMcTtemaTusalis 3HaHb. 3axucT
HaBYanbHUX NPoekTiB. KoMnnekcHa niacymkoBa
po6ota Ne 5 3 Temu «EnekrpuyHnmn 3apsaa.
EnekTtpu4yHe none. ENeKTpuyHnm ctpym».

Tema 6. 3’eAHaHHSA cnoXxuBadiB cTpyMy. Po60oTa i NOTYXHIiCTb €NeKTPU4Horo

CTpymy
60. [MocnigoBHe 3’egHaHHA NPOBIOHUKIB.
61. JlabopamopHa poboma Ne 7 «[JocrioxXeHHs

efIeKmpuU4YHO20 Kosia 3 rnocrii0o8HUM 3’ €OHaHHSIM
MPOBIOHUKI8».

62. [MapanenbHe 3’egHaHHA NPOBIOHWKIB.

63. JlabopamopHa poboma Ne 8 «[]JocriOxXeHHs
€/1IeKmpPUYHOR0 Kosla 3 naparsnernibHUM 3’ €OHaHHSIM
rPOBIOHUKIB».

64. MiwaHe 3’egHaHHA NPOBIAHUKIB.

65. PoboTa i NOTY)KHICTb eNTEKTPUYHOIO CTPYMY.

66. JlabopamopHa poboma Ne 9 « BumiprosaHHsi
rnomy>xHocmi crioxxueaqya efieKmpoeHepaii».

67. Tennoa gia ctpymy. 3akoH [bxoyna — JleHua.
3anobiKHUKN.

68. JlabopamopHa poboma Ne 10 «BusHadyeHHs KK[]
er1IeKmMpUYHO20 HazpieHUKa».

69. Y3aranbHeHHs1 Ta cuctemaTtmaauia 3HaHb. 3axmcT

HaBYanbHUX NPoekTiB. KoMnnekcHa niacymkoBa
po6oTa Ne 6 3 Temun «3’eAHaHHSA CNOXUBaYiB CTPyMYy.
PoGoTa i NOTYXHICTb €NIEKTPUYHOI0O CTPYMY».

70. Peseps.
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1. WAXU PEANI3ALUI MOOENBLHOI MPOrPAMU TA OPTAHI3ALII
OCBITHbOI'O NMPOLIECY

Ha ypokax di3nkmn B 8 knaci dopMyBaHHs1 3HaHb, YMiHb, CTaBfieHb Ta LiHHOCTEN
BiabyBa€eTbCs Yepes pisHOMaHITHI MeToAM Ta nigxoau.

1. ®dopmMmyBaHHS 3HaHb

TeopemuyHi 3aHIMms: BuknagaHHA OCHOBHUX (Di3UYHUX MOHATH | 3aKOHIB Yepes
nekuil, npeseHTauii Ta NigpyyYHUKN.

LemoHcmpauilHi ekcriepumeHmu: BUKOPUCTaHHS HAOYHMX NPUKNaAiB ans
NOACHEHHS (PI3UYHUX ABULL,.

CamocmitHa poboma: YUntaHHS oAaTKoBOI NiTepaTypn, BUKOHAHHA JOMAaLLHIX
3aBaaHb.

2. DopMyBaHHA YMiHb

JlabopamopHi pobomu: NpakTU4YHi 3aHATTS, e YYHI NPOBOAATL EKCNEPUMEHTMN,
BUMIPIOKOTb, aHani3yoTb pesynsraTu.

[poekmHa OisiribHicmb: BUKOHaHHA NPOEKTIB, SKi BUMaratoTb 3aCTOCYBaHHS
TEOPETUYHUX 3HaHb Ha NPaKTUL,.

Po3se’s13ysaHHs1 3a0ay: BUKOHaHHSA 3a4a4y Pi3HOro piBHA CKNagHOCTI ANA 3aKpinfieHHs
TEOPETUYHNX 3HAHD.

3. ¢OpMyBaHHﬂ CTaBJieHb

Ob2osopeHHs ma duckycii: ObroBopeHHA pesynbraTiB eKCNePUMEHTIB, AUCKYCIl Ha
TeMy 3Ha4YeHHSA (Pi3NKN B NOBCAKOEHHOMY XUTTI.
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pyriosa pob6oma: CninbHe BUKOHaHHS 3aBAaHb, LLIO CMPUSIE PO3BUTKY
KOMYHIKaTUBHUX HaBMYOK Ta BMiHHIO NpaLoBaTh B KOMaHA.

Pecdbriekcis: AHani3 BfiacHMX OOCArHeHb Ta NOMUIOK, PpopMyBaHHSA MNO3UTUBHOIO
CTaBNeHHs 4O HaBYaHHS.

4. DopMyBaHHSA LiHHOCTEWN

EkonoeidyHe suxoeaHHs: OBroBopeHHs BMNAnBy qUisN4HNX SBULL, Ta TEXHOMOTIiN Ha
HaBKOMULLHE cepefioBuLLE.

EmudyHi acnnekmu Hayku: Po3rnag eTU4HUX NMUTaHb, NOB’A3aHMX 3 BUKOPUCTAHHSAM
di3NYHUX 3HAHb.

IcmopuyHi acnekmu: BuB4eHHs icTopil BIOKpUTTIB Y (pi3unLi, Lo cnpuse oopMyBaHHIO
noBaru 4O HayKOBUX AOCATHEHb.
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IVv. CUCTEMA OLIHIOBAHHA PE3YIILTATIB HABYAHHA
KPUTEPII OLIHHOBAHHSA 3A FTANTY3EBUMU KPUTEPIAMU

ManyseBi kputepil

Eanu npO!BOAVITb 3AiMCHI0E NoLyK YCBi.qo[wmoe .
AOCniaXKeHHSs Ta onpauboBye€ 3aKOHOMIiPHOCTi
npupoau iHdopmauito npupoau
Y4yeHb/y4eHunus Y4yeHb/y4eHunus Y4yeHb/y4yeHunus
BUKOHYE NOLUYK iIHpopMaLil | Ma€e BEMUKI
AOCNIAKEHHS 3 30iNCHIOE 3 TpyaHoOLi 3
BENUKNMM BENUKUMU PO3YMIHHAM
1-3 TpyaHoLamu, TpygaHoLamu, di3NYHUX
notpedbye iHbopMmaLis 3aKOHOMIpPHOCTEWN,
NOCTINHOI HEeCTpyKTypoBaHa. | noTtpebye
[OMNOMOTH. NOCTINHOI
A0NOMOrH.
Y4yeHb/y4eHunus Y4yeHb/y4eHunus Y4yeHb/y4yeHuus
BUKOHYE noLyK iHpopmauii | Mmae geski
AOCNIgXXEHHS 3 30iNCHIOE 3 TpyaHoOLWi 3
OesKUMU AesiKnmMmn PO3YMiHHAM
4-6 TPpy4HOLLAMMU, TpyAHoOLaMN, di3NYHUX
notpedbye iHpopmauis 3aKOHOMIPHOCTEWN,
nepioanyHol 4aCTKOBO notpebye
A0MOMOru. CTPYKTYypOBaHa. nepiognyHol
A0rnoMoru.
Y4yeHb/y4eHunus Y4yeHb/y4eHunus Y4yeHb/y4yeHunus
BUKOHYE nowyk iHpopMauil | po3ymie gi3nyHi
AOCNigXEHHS 30iNCHIOE 3aKOHOMIPHOCTI,
7.9 CaMOCTIVHO, ane 3 | caMOoCTINHO, ane gonyckae
HEe3Ha4YHMMN iHpopmauisi HEe3Ha4Hi MOMWUIIKMN.
NOMUNKaMMU. CTPYKTYpOBaHa,
ane € He3HauHi
NOMWIIKWN.
Y4yeHb/y4yeHunusa Y4yeHb/y4eHunus Y4yeHb/y4yeHunus
BUKOHYE noLwyK iHgpopMauii | MOBHICTIO
AOCnigXEeHHS 30iNCHIOE YCBILOMIIOE
10-12 CaMOCTIVHO, CaMOCTIVHO, di3nNYHiI
OEMOHCTpPYeE iHbopmauist nobpe | 3aKOHOMIPHOCTI,
BUCOKUM piBEHb CTPYKTYypOBaHa Ta | AEMOHCTPYE
MOBHICTIO BUCOKUI PiBEHb
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PO3yMiHHA Ta BignoBsigae PO3YMiHHSA Ta
TOYHOCTI. 3aBAaHHI0. 3aCTOCyBaHHS
3HaHb.

Ha ypokax i3anku y4Hi He nuwe 30006yBaloTb TEOPETUYHI 3HAHHS, ane 1 po3BMBatoTb
NPaKTUYHI HaBUYKK, POPMYHOTb MO3UTUBHE CTaBSIEHHSA A0 HayKu Ta YCBILOMNMKOKTH 11
LiHHICTb. Hwmwkye HaBedeHi OdikyBaHi pes3ynbtatm And YYHiB 8 knacy 3 uisuku 3a
YOTUPMa OCHOBHUMMU MYHKTaMW: 3HAHHS, YMIHHS, CTaBSTEHHA Ta LiHHOCTI.

OYIKYBAHI PE3YJIbTATU

BuBYyeHHSA Kypcy disnkn y 8 knaci 3akniagae OCHOBM PO3YMiHHS MeXaHiYHOoI poboTn Ta
eHepril, TennoBuUX i enekTpuyHux saBuLl. 1o 3aBepLUEeHHI0 UbOoro Kypcy Y4YHi MalTb
NPOAEMOHCTPYBATU HACTYMHI 3HAHHSA, BMIHHSA, CTaBNEHHA Ta LiIHHOCTI:

1. 3HaHHA

OcHo8HI rnoHsmms: Y4yeHb po3ymie 0as3oBi Qi3VMYHIi MOHATTHA, Taki KK MexaHiyHa
poboTa, eHepria (MoTeHuianbHa, KiHETUYHA, BHYTPILWHA), TennoTta, TemnepaTypa,
KINbKICTb  TEnnoTW, enekTpUYHUA 3apsn, eNekTpudyHUW CTPpyM, Hanpyra, onip.
Hanpuknag, y4eHb MoXe MOSICHUTU, YMM BIiOPI3HAETLCA MOTEHUiaNibHa eHepris Big,
KIHETUYHOI, abo LLIO Take eneKkTpUYHMI onip.

3akoHu @i3uKku: Y4eHb 3Ha€ OCHOBHI 3aKOHW, Hanpuknag, 3akoH 30epexeHHs i
nepeTBOpeHHs eHepril, 3akoH OMa anga OinsHkM Kona, 3akoH [xoyns-JleHua, 3akoH
30epexeHHs enekTpUYHOro 3apsgy. Y4YeHb MOXe HaBECTM MPUKNaan 3acTOCYBaHHS
UMX 3aKOHIB Yy MNOBCAKOEHHOMY XWUTTI, Hanpuknag, SK nNpauloloTb eneKkTPUYHI
HarpiBanbHi npunaam abo sk BiabyBaeTbCsA NEPETBOPEHHSA EHEPTil B MEXaHi3MaX.

@i3uy4HIi seuwa: Y4eHb MOXe onmcaTtm OCHOBHI (Pi3NYHI ssiBULLA Ta npouecu, Taki sk
nepegava Ttenna (TennonpoBidHICTb, KOHBEKUiA, BUMPOMIHIOBAHHS), MriaBNeHHS,
BUNAPOBYBaHHSA, eriekTpusauisa Tif, MNPOXOOKEHHA efIeKTPUYHOro CTpymMy B
npoBigHWKax. Y4yeHb poO3yMie, YOMY BOJA 3akunae, SK HarpiBaloTbCA LPOTU B
eneKkTPUYHIN Mepexi, abo sik BUHMKae bnrckaeka.

2. YMiHHA

ExkcnepumeHmarbHi Hagu4ku: Y4YeHb BMIi€ MNPOBOAUTU MPOCTI EKCNEPUMEHTU 3
BUBYEHUX TEM (MexaHika, TenmnoBi, €eNeKTpuU4Hi aBulia), poduTn BUMIPIOBAHHS
(Temnepatypu, Hanpyru, cunu CcTpymy, pobOoTH, MNOTYXHOCTI) Ta 3anucyBaTu
pe3yneratn. Hanpuknag, y4eHb moxe BumipsaT KK Harpisada abo onip nposigHuKa.

Pose’si3ysaHHs1 3aday: YyeHb BMi€ pO3B’A3yBaTh 3afadi Ha 3aCTOCYBaHHA BMBYEHUX
3aKOHIB | POPMY”N 3 MEeXaHiku, TEeNMoBUX Ta eNeKTPUYHUX ABuLL. Hanpuknag, yydeHb
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MOXe po3paxyBaTh BWKOHaHy poB6OTYy npu nepemiweHHi Tina, KinbKicTb TennoTtw,
HeoOXxigHy ANA HarpiBaHHS BoguW, abo NOTYXXHICTb eNeKTPUYHOro npunaay.

AHaniz 0daHux: Y4yeHb BMi€ aHanidyBaTtu pesynbTaTtv €eKCNepuMEHTIB, pobuTu
BUCHOBKM Ta MPOMOHYBaTU FiNOTEe3n LWOoLO0 MEXaHiYHUX, TEMNMOBUX Ta €NeKTPUYHUX
NnpoLeciB. Y4eHb MOXe MOACHUTU, YOMY OTPUMaHi pe3ysikTatn MOXYTb BiApPI3HATUCS
Bl OMiKyBaHWX 3HAYEHb.

3. CTaBneHHs

IHmepec 00 HayKu: Y4eHb NPOSIBISi€ CTINKUI iHTepeC A0 BUBYEHHS DI3UKKM, aKTUBHO
Bbepe yyacTb y 3aHATTAX, OCOOMMBO WOAO TEMSIOBMX Ta EMEKTPUYHUX SBULL, LLIO
OTOYYIOTb MOro B NobyTi. YYyeHb 3agae NUTaHHS, LWyKae JoaaTkoBy iHopMauio Ta
nparHe pAisHaTuca O6inbwe npo NpuHUMN poboTU enekTpUYHMX npunagis Ta
edpeKTUBHE BUKOPUCTAHHS eHepril.

BidrniosidarnbHicmb: Y4eHb BiANOBiganbHO CTaBUTbLCA OO0 BWKOHAHHS 3aBAaHb,
AOTPUMYETBCA NpaBun Ge3nekn nig 4Yac ekcnepumeHTiB, ocobnveo npu poboTi 3
eNeKTPUYHUM obrnagHaHHAM. Y4YeHb po3yMi€ BaXKMMBICTb TOMHOCTI Ta aKypaTHOCTI B
HayKOBIN pobOTi, 30Kpema nNpu BUMipOBaHHSAX.

Cnienpaysi: Y4eHb BMi€ npauioBaTu B rpyni, obroBoptoBaTn pesynbratu
eKCcrnepuMeHTiB (Hanpuknag, nabopatopHux pobIiT 3 enekTpukK), inutmucsa igesamm
OO0 PO3B'A3aHHA 3a4ay. YYeHb NoBaXae OYMKW iHWWX Ta BMI€ KOHCTPYKTMBHO
KPUTUKYBaTMW.

4. LliHHOCTiI

Haykoea emuka: Y4eHb pPO3yMi€ BaXJIMBICTb YECHOCTI Ta TOYHOCTI B HayKOBWX
OOCNIIKEHHAX Ta eKCcnepuMeHTax 3 TENIOBUMN Ta eNnekTPUYHUMN SBULLaMn. Y4eHb
3Hae, Wo danbcnikauisa gaHnxX € HenpPUNyCTUMOLO.

EkonoeiyHa ceidomicmb: Y4eHb yCBigoOMNOE BNNUB 4OisNYHUX NPOLECIB (Hanpuknaa,
BUPOBHMLUTBA Ta CNOXUBAHHA €Hepril) Ta TEXHOMOrN Ha HaBKOSULLHE cepeaoBuLLE.
YyeHb MOXe HaBeCTU Mpuknaawn, SK isvka gornomarae BuUpilLlyBaTW €KOMNOriYHi
npobnemu, noB'A3aHi 3 eHeproedEeKTMBHICTIO Ta anbTepHATUBHUMWU OKepenamm
eHepril.

[logaca 00 Hayku: Y4YeHb UiHYE HaYKOBi OOCAMHEHHSI Ta PO3yMie IX 3HAYEHHs AN
CycninbCTBa, 30Kpema Yy cdepi eHepreTMkM Ta erneKkTPOoHiKW. Y4yeHb 3Hae rpo
BUOATHUX BYEHUX, AKi 3pOOMNN BHECOK Yy PO3BUTOK MeEXaHikn, TepMOAMHAMIKM Ta
eNeKTPUKN.

KPUTEPII OLIHHOBAHHSA PIBHA BONTOAIHHA YYHAMU TEOPETUYHUMMU
3HAHHAMMU
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PiBHi
HaBYarbHUX
OOCATHEeHb

banu

KpuTepii oliHIOBaHHSA HaBYaNbHUX JOCATHEHb

MoyaTkoBUK

Y4eHb (y4yeHunus) BoNoAie HaB4yaribHUM MaTepianom
Ha piBHi pO3ni3HaBaHHA SBULL NPUPOAM, 3
JOMNOMOro BYUTENS BiANOBIgA€E HA 3anUTaHHS, O
NoTpebyoTb BiANOBIAI «TAK» YN «Hi»

Y4eHb (y4eHnus) onnucye NpMpoLHi sBuLLa Ha OCHOBI
CBOro rnonepeaHbLOoro 4ocBigy, 3 40NOMOroH BYMUTENS
BiANOBIAA€ Ha 3anUTaHH4, WO NOTpebyoTb
ogHocniBHOI Bignosiai

Y4eHb (y4eHunus) 3 40NOMOror BYMTENS 3B'A3HO
onucye sisuLle abo Noro YacTuHM 6e3 NosICHEHb
BiANOBIAHUX NPUYMH, HA3MBaE PI3NYHI YK
aCTPOHOMIYHI siBMLLA, pO3pi3HSE DyKBEHI
NO3HAYEHHS OKPEMUX (PIZUYHNX YN aCTPOHOMIYHNX
BENNYMH

CepenHin

Y4yeHb (Y4eHunLs) 3 4OMOMOror BYMTENS ONUCYE
aBuLLa, 6e3 N0ACHEHb HAaBOANTb NPUKNaaun, Lo
I'PYHTYIOTLCS Ha MOMO BACHUX CMOCTEPEXEHHSAX YK
Marepiani nigpy4yHuKa, po3noBigax y4nTens ToLwo

Y4yeHb (y4eHuus) onmcye aBuLla, Bi4TBOPKOE 3HAYHY
YaCTUHY HaB4asibHOro Marepiany, 3Hae OANHULI
BUMIpIOBaHHA OKpeMmnx pisUHHNX Y1 aCTPOHOMIYHUX
BENMUYMH i pOpMynu 3 TEMU, L0 BUBYAETHLCS

Y4yeHb (Y4eHULs) MOXe 3i CTOPOHHBOI 40NOMOroH
NOSICHIOBATW sIBMLLIA, BUNPABNATU JOMYLLUEHI
HETOYHOCTI (BMNacCHi, IHLINX Y4YHIB), BUSBNA€E
erleMeHTapHi 3HaHHSI OCHOBHMX MOJIOXEHb (3aKOHIB,
NOHATbL, OPMYIT)

HocTaTHin

Y4eHb (y4eHnUs1) MOXe NOSICHIOBATN ABULLA,
BUNPaBNATM 4ONYLUEHI HETOYHOCTI, BUABIISIE 3HAHHSA
| PO3YMiHHS OCHOBHWX MOSIOXEHb (3aKOHIB, NOHATD,
doopmyn, Teopin)

Y4eHb (y4eHnus) yMmie NoSCHIOBaTHN ABULLA,
aHanisyBartu, y3aranbHBaTN 3HaHHS,
cucteMaTudyBaTti 1X, 3i CTOPOHHBLOK 4OMOMOrOH0
(BYUMTENS, OQHOKITACHUKIB TOLLO) pOBUTM BUCHOBKM

Y4yeHb (y4eHuus) BinNbHO Ta ornepaTnBHO Bonogie
BUBYEHUM MaTepianiomM y ctTaHg4apTHUX CUTyaUisix,
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HaBOAWUTb NMpPUKIagu noro NPakTN4YHOro
3aCTOCyBaHHA Ta apryMmeHTn Ha I'IiJJ,TBep,EI,)KeHHFI
BJ1aCHUX OYMOK

Y4eHb (y4eHunus) BiflbHO BOSOAIE BUBYEHUM
MaTepianom, ymirio BUKOPUCTOBYE HAyKOBY
TEPMIHOSIOrit0, BMi€ OnpaLbOBYBaTN HAYKOBY
IHpbopMaLito: 3HaxoauTN HOBI PaKTK, SABULLA, iael,
CaMOCTIMHO BUKOPUCTOBYBATMU IX Bi4MNOBIAHO 40
nocTaBneHol MeTH
Y4eHb (y4yeHunust) Ha BUCOKOMY piBHI ONnaHyBaB
nporpamoBun MmaTepian, CaMOoCTINHO, Y Mexax
Bucokun 11 YMHHOT NpPOrpamMmu, OLiHIOE Pi3HOMaHITHI sIBMLLA,
dakTK, Teopii, BUKOPUCTOBYE 3400y Ti 3HAHHS |
BMiHHS1 B HECTAHOAPTHUX CUTYyaLiax, nornmbntoe
HabyTi 3HaHHS
Y4yeHb (y4eHuusa) Mae CUCTEMHI 3HaHHSA, BUSBIISIE
30i6HOCTI 40 NPUMHATTA pilleHb, YMIi€e aHanisysatu
12 npupoaHi siBuWa i pobuTb BIAMNOBIAHI BUCHOBKU 1
y3aranbHeHHs, yMi€e 3HaxoguTum W aHanisysaTu
aopaTkoBy iHGhopMaLito

10

KPUTEPIi OLIHKOBAHHA HABYATbHUX OOCAMHEHb YYHIB NPU
PO3B'A3YBAHHI 3A0A4

BusHayanbHUM MNOKa3HMKOM 014 oliHKOBaHHA BMiHHA pPO3B'sA3yBaTW 3apadi € iX
CKMaaHICTb, KA 3aneXxuTb Bia:

1) KifIbKOCTI NpaBuIibHUX, NOCHIAOBHUX, NOMYHUX KPOKIB Ta onepauin, 34iIMCHIOBaHNX
YYHEM; TaKUMWN KpOKaMn MOXXHa BBaXXaT BMiHHS (34aTHICTb):

yCBIJOMWTU YMOBY 3adadi;

3anucaru i y CKopodYeHoMY BUIMSai;

3pobuTtn cxemy abo MarntoHoOK (3a noTpebu);

BUABUTU, SIKUX OaHMX HE BUCTaAYae B YMOBI 3a4adi, Ta 3HaNUTKM IX y Tabnunusax yum
JOBIOHMKAX;

BUpPa3nTK BCi HEOBXiHI A5l po3B'A3Ky BENUYNHU B ognHuuax Cl;

CKnacTtu (y NnpoCcTux Bunagkax - obpatun) dopmyny Ans 3HaXO4KEHHS LLyKaHOI
BENTUYUNHMN;

BUKOHATW MaTteMaTu4Hi gii 1 onepawuii;

30iINCHUTM 0BYMUCNEHHS YNCITOBUX 3HAYEHb HEBIAOMUX BENTNYUH;

aHanisysatu i bygyBaTtiu rpagiku;
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® KOpUCTYBaTMUCS METOLOM PO3MIHHOCTEN AN NEPEBIPKM NPaBUNbHOCTI
PO3B'A3KY 3a4aui;
® OLIHUTUK ofepXXaHui pesynbTaT Ta MOoro peanbHiCTb.

2) pauioHanbHOCTi o6paHoro cnocoby po3B'A3yBaHHS;

3) Tuny 3aBAaHHs (3 ogHol abo 3 pisHMX TeM (KOMBiHOBaHOro), TUMNOBOrO (3a
anropMtMom) abo HecTaH4apTHOrO).

Y4eHb (y4eHnus ) yMie po3pidHATU (PisnYHI
4YM aCTPOHOMIYHI BENTMYUHN, OOUHWNLI
BUMIpIOBaHHSA 3 NEBHOT TEMN,
Mo4yaTkoBUM piBeHb (1-3 6anum) pO3B'A3yBaTu 3agadi 3 4ONOMOroH
BUMTENS NULLIE HA BIATBOPEHHSA OCHOBHUX
doopMyn; 34INCHI0E HANNPOCTILLi
MaTemMaTu4HI ail

Y4yeHb (y4eHunus) po3B'a3ye TUNOBI NPOCTI
3agavi (3a 3pa3kom), BUSBNSIE 3A4aTHICTb
oOrpyHTYBaTV AEAKi NOriYHi KPOKK 3
J0MNOMOrow BYNTENS

YyeHb (y4eHunLs) cCamMOCTINHO PO3B'A3ye
TMNOBI 3aJa4i U BUKOHYE BNpaBu 3 O4HOI
Temu, obrpyHTOBYOUN 0BpaHmin cnocid
pPO3B'A3KY

Y4eHb (y4eHunuUst) CaMOCTINHO PO3B'A3YyeE
KOoMGiHOBaHi TUNOBI 3a4a4i CTaHOaPTHUM
abo opuriHanbHUM cnocobom, po3B'a3ye
HeCcTaHOapTHI 3agadi

CepepnHin piBeHb (4-6 6aniB)

LocTtaTtHin piBeHb (7- 9 6aniB)

Bucokum piBeHb (10- 12 6aniB)

KPUTEPIT OLIHOBAHHA HABYATNBbHUX OOCAMHEHb YYHIB NPU
BUKOHAHHI NABOPATOPHUX | MPAKTUYHUX POBIT

[Mpwn ouiHIOBaHHI PiBHA BOSTOAIHHA YYHAMM NMPAKTUYHUMM BMIHHAMW Ta HaBUYKamMmu nig
Yac BWUKOHaAHHS POHTanbHMX nabopaTopHUX PpobiT, ekcnepuMeHTanbHUX 3agad,
poBIT PiI3NYHOrO0 MPAKTUKYMYy BPaxXOBYKOTbCHA 3HAHHS anropuTMiB CMOCTEPEXEHHS,
eTaniB nNpOBeAEeHHA [OOCNiMKEHHs (NnaHyBaHHS OO0CnIdiB 4YM  CNOCTEPEXEHD,
30MpaHHs YCTaHOBKM 3a CXEMOI0; NPOBEAEHHSA OOCIIOXXEHHS, 3HIMaHHA NOKa3HMKIB 3
npunagis), opopMneHHa pes3ynbTaTiB OCiIIKEHHS - CknagaHHa Tabnuub, nobyaosa
rpacikiB  TOWO; OB4YUCNOBaAHHS MNOXMOOK  BUMIpOBaAHHA (3a  noTpeboto),
0OrpyHTYBaHHSA BUCHOBKIB NPOBEAEHOIO EKCNEPUMEHTY YN CMOCTEPEXKEHHS.

PiBHi cknagHocTi nabopaTtopHux pobiT MOXYyTb 3agaBaTUCA:
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® Yyepes 3MICT Ta KifIbKiCTb 404aTKOBMX 3aBAaHb i 3annTaHb BiANOBIAHO 4O TEMU
poboTy;

® 4epes Pi3HMI piBEHb CAMOCTIMHOCTI BUKOHAHHA pOoBOTY (NPU NOCTINHIN
AO0MNOMO3i BYMTENS, BUKOHAHHS 3a 3pa3koM, AOKNaaHOo abo CKOPOYEHO
IHCTPYKLUi€to, 6e3 IHCTPYKLUIT);

e OpraHisauieto HeCcTaHgapPTHUX cUTyauin (PopMyIritoBaHHS y4HEM METU pobOoTH,
CKnagaHHsi HUM ocobucTtoro nnaHy poboTn, obrpyHTYBaHHS NOro, BU3HAYEHHS
npunaais Ta Mmarepianis, NOTPIGHMX ANA 1T BAKOHAHHS, CAMOCTINHE BUKOHAHHSA
pobOTHY Ta OLiHKa 1T pe3ynbraTiB).

OGOB'A3KOBUM MpPU OUiHIOBAHHI € BpaxyBaHHA JOTPUMAHHA YYHAMU NPaBuIl TEXHIKM
Besnekun nig Yac BUKOHaHHA (PpOHTanbHUX nabopaTtopHux pobiT um pobiT goi3nyHOro
NpaKkTUKyMmy.

Y4yeHb (y4eHuus) HasmBae npunagu ta ix
NPU3HAYEHHS, EMOHCTPYE BMiHHS
KOPUCTYBaTUCSA OKPEMUMU 3 HUX, MOXKE
cKracTtu cxemy gocnigy nuwe 3
A0MOMOIOH BYMTENS], BUKOHYE YACTUHY
poboTn 6€3 HanNeXXHOro 0POPMIEHHS
YyeHb (y4eHunus) BUKOHye poboTy 3a
3pas3koM (iHCTpyKuieto) abo 3 4ONOMOrow
BUMTENS, pe3ynbraTt poboTn y4HA Aae
CepepnHin piBeHb (4- 6 6aniB) MOXIUBICTb 3pOOMTM NPaBUSIbHI
BUCHOBKM abo ixX YacTuHy, nig 4ac
BUKOHaHHS Ta 0pOpMIIEHHS pOBOTU
AonyueHi NOMUIKn

Y4eHb (y4eHunLst) CaMOCTINHO MOHTYE
HeoOxigHe obnagHaHHS, BUKOHYE pobOoTy
B NOBHOMY 06CA3i 3 LOTPUMAHHAM
HeobxigHOT NOCNiIAOBHOCTI NPOBEAEHHS
aocnigis Ta BUMIpoBaHb. Y 3BITi
NpaBuIibHO U aKypaTHO BUKOHYE 3anncu,
Tabnuui, cxemun, rpadoikn, po3paxyHku,
CaMOCTIHO POBUTbL BUCHOBOK

Y4yeHb (Y4eHNLS) BUKOHYE BCi BUMOTW,
nepenbayeHi 4ns 4OCTAaTHLOrO PiBHS,
BU3HAYa€ XapaKTepuUCTUKM npunagis i
YCTaHOBOK, 34iMCHIOE rpamMoTHY 06pOBKy
pesynbTarTiB, po3paxoBye NOXMBKN (SKLLIO
noTpebye 3aBoaHHS), aHani3ye Ta

Mo4yaTkoBUM piBeHb (1-3 6anum)

LocTtaTtHin piBeHb (7- 9 6aniB)

Bucokum piBeHb (10-12 6aniB)

70



0OrpyHTOBYE OTPMMaHi BUCHOBKM
OOCHIIKEHHS, TITyMadunTb NOXUOKM
NPOBEAEHOIO EKCNEPUMEHTY YK
crnocTepexeHHs. binbll BUCOKUM piBHEM
BBaXXaeTbCsl BUKOHAHHA poboTu 3a
CaMOCTINHO CKnageHUM opuriHanbHUM
nfaHom abo yCTaHOBKOLO, 1X
0Br'pyHTYBaHHS
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