®diznka

l'onoBHa Mera HaBuaHHS (i3WKH B CEpEIHIM IIKONI MOJSATae€ B PO3BUTKY OCOOMCTOCTI Y4HIB 3ac00aMu (i3HKH SK
HAaBUYAIILHOTO MPEJMETa, 30KpeMa 3aBIskd (HOpMYBaHHIO B HUX IPEJAMETHOT KOMIIETCHTHOCTI Ha OCHOBI ()i3WYHUX 3HAHB,
HAyKOBOT'O CBITOIJISAAY N BiONOBIOHOTO CTHWIIO MHCJICHHS, PO3BUTKY EKCIIEPHUMEHTAIbHUX YMiHb 1 AOCIIAHHUIBKUX
HaBUYOK, TBOPYHX 3JI0OHOCTEH 1 CXUJIBHOCTI JI0 KPEAaTUBHOTO MUCIICHHS.

ToMy ckaoBUMHU HaBYANBHUX JOCATHEHb YYHIB 3 Kypcy (Pi3UKH € He JuIle BOJOMIHHS HABYAIBHAM MarepiaioMm y
MeXax BHMOT HaBYaJIbHOI MPOTpaMH 1 3IaTHICTh WOTO BiATBOPIOBATH, a W YMiHHA Ta HAaBUYKH 3HAXOAUTH MOTPiOHY
inpopmariio, aHajgi3yBaTd ii Ta 3aCTOCOBYBATH B CTAaHIAPTHUX | HECTAHIAPTHUX CHUTYaIlisiX, MAaTH BJIACHI OIIiHHI
CYI>KEHHS.

BiamoBigHo OCHOBHOIO (YHKIJIEIO OIIHKA € HE KOHTPOJNb Pe3yJbTaTiB 1 MIAOUTTA MIACYMKIB, a CTUMYJIIOBaHHS
MOKpAIIEHHs SIKOCTi JOCSATHEHb Y4YHiB, e(peKTHUBHUHN 3aci0 3BOPOTHOTO 3B’A3KY IMIOAO CTYINEHs BJIACHHX TOCATHEHbB 1 SIK
3aci0 caMOOLIIHIOBaHHSI.

Bigrax oLiHIOBaHHIO MiUISATaE:

1) piBeHb BOJIOIHHS TEOPETUUHUMH 3HAHHIMH, IO X MOYKHA BUSIBHTH MiJ YaC YCHOTO Y MHUCbMOBOTO OIMHMTYBAHHS,
TECTyBaHHS,

2) piBeHb YMiHb BUKOPHCTOBYBATH TEOPETUUHI 3HAHHS I/l Yac pO3B’sA3yBaHHs 337a4 Pi3HOTO TUMY (PO3pPaxyHKOBHX,
eKCIIePUMEHTAIIbHUX, SKICHHUX);

3) piBeHb BOJIOIHHS y3aralbHCHUMH €KCIIEPUMEHTATBHUMH YMIHHSAMY Ta HABUYKAaMH, IO iX MOYKHA BHSBHTH IIiJT 4ac
BUKOHAHHSI JTAOOpaTOpHHUX POOIT | Hi3UUIHOTrO MPAKTHKYMY;

4) 3micT | AKICTh TBOPYHX POOIT yuHIB (HABYAJIBHUX MPOEKTIB, TBOPUYUX CKCIICPUMEHTAIBLHUX POOIT, BUTOTOBJICHHS
IpWIaLiB, KOMII'IOTEPHE MOIEIIOBAHHS (DI3MIHHX IIPOIECIB TOIIIO).

Buay ycHOro onuTyBaHHS

IHAMBITyaTbHE ONUTYBAHHSA Mlepe0adac po3ropHyTY BiATOBIAb YUHS HA OIIHKY; YYCHb Ma€ He JIUIIIE BiITBOPUTH TEKCT
MiAPYYHUKA YM PO3IOBib YYUTENs Ha TMOMEPEAHHOMY YpOLi, a W CaMOCTIHHO TOSICHUTH MaTepiajl, IOBECTH HAYKOBi
IIOJIOXKEHHS], IPOUIFOCTPYBATH iX BIACHUMHU IPHUKJIAAMH;

KOMOiHOBaHE OIUTYBaHHS Ja€ 3MOTY IEPEBIPUTH 3HAHHA BiApa3y KibKOX YYHIB: OAMH BIJTOBiZa€ YCHO, peliTa — 3a
BKa31BKOIO BUMTEIS BUKOHY€ IIE€BHI 3aBAAaHHS; 10 HHOTO BAAIOTHCS TOJI, KOJIM BECh MaTepiall B OCHOBHOMY 3aCBOIOETHCA 1
HEOOXiZIHO TEPEeKOHATHCSA y TOMY; YUYMTENb aHAIi3ye MaTepial pa3oM 3 BHKIMKAHUM YYHEM, SIKHH TMOSICHIOE Mif 4yac
IHANBITyaqTbHOTO ONMTYBAaHHS, BOJHOYAC OPraHi30BYETHCA POOOTA BCIX YUHIB KJIacy; iM MOKHA 3alpOIIOHYBaTH YBa)KHO
BHCITYXaTH ¥ MpoaHaJi3yBaTH BiAMOBIAb OJHOKJIACHHUKA; TaKa aKTUBHA POOOTa MOKE OYTH TaKOXK OIlIHEHA,

(¢poHTaNTFHE OMHUTYBAHHS CIIPHA€E CHCTEMaTH3allii 3HaHb, PO3BHBAE€ HABUAIbHY aKTHBHICTH YYHIB, ajieé HE BPaxOBYE
IHIMBIAYaJIbHUIA TEMIT MUCJIEHHS, CTUMYJIIOE MIPOCTI BIAMOBiAL; caMe TOMY HOro HeoOXigHO MOE€THYBaTH 3 TPYHOBUM Ta
IHMBITyaJIbHUM OIUTYBaHHSM;

rpYIOBE OMUTYBaHHs (IPOEKTH, yCHA caMOCTiiiHa poboTa B KJiaci i BAOMa); B3aEMOKOHTPOJIb YUHIB y Mapax i rpymnax;
CaMOKOHTPOJIb TOIIO.

Buau nucbMOBOTO ONMUTYBaHHS:

iHAnBiAyansHe (BUKOHAHHS CAMOCTIHHUX Ta KOHTPOJIBHUX POOIT TOMIO);

rpynoBe (po3B’si3yBaHHs 3a/a4, TECTIB TOLIO).

ITiz yac MOTOYHOTO OLIHIOBAHHS HaBYAIBHHUX JIOCSITHEHb YYHIB CJIiJl ypaXOBYBaTHU:

XapaKTepUCTUKA yCHOI PpO3TOPHYTOI BiJNOBiMi: MPaBWIBHICT, JIOTIYHICTH, OOTPYHTOBAHICTh, ILTICHICTB,
UTIOCTPOBAHICTS |

SIKICTh 3HAHb. IOBHOTA, TIMOWHA, THYJIKIiCTh, CHCTEMHICTh, MIITHICTB,

cOpMOBaHICTh 3arajlbHOHABYAIBHUX YMiHb 1 HABMYOK: aHANi3yBaTH, CHHTE3yBaTH, MOPIBHIOBATH, KJIaCH(iKyBaTH,
y3araJbHIOBAaTH, POOWUTH BUCHOBKH, 3M00yBaTH iH(OpMAIlIO 3 PI3HOMAHITHHUX JDKEPEN TOIIO; OIIHIOBATH MPOMIDKHI U
KIHLEBi pe3yabTaTH, PO3MOAUIATH POOOTY HaJl IEBHUM 3aBIAHHSIM Ha €TaIlH TOLIO;

CKJIafHiCTh (i3nuHuX 3amayu (yMIiHHS pO3B’sI3yBaTH 3a1adi, 0 mepeadadaroTh Oe3MocepeHe 3aCTOCYBaHHS 3aKOHY 32
3pa3KoM; Ha 3aCTOCyBaHHs 12 3aKoHIB (3aJe)KHOCTEl) 3a 3pa3koM; KOMOIHOBaHI 3a/aui Ha 3aCTOCYBaHHs 23 3aKOHIB
(3amexHOCTEI); 3 BAKOPHCTAHHAM «IIPHUXOBAaHHUX» (SBHO HE 33JJaHUX YMOBOIO 3a/1ai) AanuX (y T.4. i TaOIMIHUX 3HAYEHB
OKpeMuX (i3MYHMX BEJIMYMH); Ha TOIIYK Ta 3aCTOCYBaHHs HEBIIOMOro crioco0y (MeToay) po3B’si3aHHS 3ajaui; YMiHHS
cknanatu QizudHi 3a1a4i);

JIOCBiZI TBOPYOT MisTbHOCTI (YMIiHHS MpuidiMaTtd e(QeKTUBHI pillleHHS B TPOOJEMHHMX CHUTYyaIlisix, (OPMYIIOBATH
NPUIYIICHHSI; 3aCTOCOBYBATH 3HAHHS 1 BMiHHS B HOBUX yMOBaX; 3HaXOJMTH MOXIIMBOCTI 3aCTOCYBaHHS 3HAaHb i BMiHb
11034 IIKOJIOK0);

CaMOCTIMHICTb OIIIHHUX CY/’KEHb.

ITorouHe OLiHIOBaHHS HABYAJBHHUX JOCSTHEHb YUYHIB 3MIHCHIOETHCS Ha PO3CY YUUTENS 3 ypaXyBaHHSIM OLIIHIOBaHHS
HAaBUYAIILHOI JIISUTBHOCTI IKOJISIPIB, & camMe: YMIHHsI YYHIB NPAIfOBaTl CaMOCTIHHO 3 HaBYaJbHUM MaTepiajioM, a TaKoxX Y
napax abo rpymax mig gac po3B’si3aHHsS HaBYaJIbHUX IpoOieM. Lli acmekTy HaBYaIbHOI AiSIIBHOCTI € OyXKe BaXKJIMBHUMHU
IUISL PO3BUTKY KJIIOUOBHX KOMIIETEHTHOCTEH IIKOJISIPIB.



[Tix vac omiHIOBaHHS TPYMOBOi pOOOTH IepeBara HagaeTbCs BMIHHIO PO3MOJUIATH poOOTYy MK Y4YacHHKaMH i
JOTPUMYBATHCS JEMOKPATUYHOTO CTUIIIO CIIJIKYBaHHS, SIKUH MONArae B JOOPO3HWIMBOMY CTaBJICHHI A0 OJHOKJIACHUKIB,
YHUKHEHHI aBTOPHTAPHUX TPOSBIB, yMiHHI TAKTOBHO JOTIOMOTTH iHIIIOMY TOIIIO.

OuiHroBaHHS pPIiBHA OBOJOJIHHS YYHSIMH TI€BHOIO CYKYIHICTIO YMiHb, SIKi B IUIOMY CKJIQJalOTh Yy3arajlbHEHe
eKCTIIepUMEHTaJbHEe BMIHHSI 3[IIMCHIOETBCS 3a pe3yibTaTaMd BUKOHAaHHS (POHTAIBHUX Ja0OpaTopHUX poOiT,
eKCIIePUMEHTAIBHUX 3a1ad, poOiT (i3UYHOro MPakTUKyMy abo MiJACYMKOBOI JabOpaTOpHOi UM €KCIEePHMEHTATbHOT
po6otu. I[Tpu boMy HEOOXiTHO BpaxOBYBaTH BMIHHS YUHS:

a) yMiHHS IUTaHYBaTH EKCIEPUMEHT, TOOTO (HOPMYIIIOBAaTH HOrO METY, BH3HAYAaTH CKCIIEPUMEHTAIbHHA METOH i
JaBaTH oMy TeopeTHYHe OOIPYHTYBaHHS, CKJIaAaTH IJIaH JOCTiy W BU3HAYATH HaMKpalli yMOBH U1 HOTO MPOBEACHHS,
o0upatn onNTHMajbHI 3HAYEHHS BHMIPIOBAHWX BEIMYMH Ta YMOBH CIIOCTEPE)XEHb, BPAXOBYIOYM HAasBHI
eKCIepUMEHTaJIbHI 3aCO0H;

0) yMIiHHS MArOTYBaTH €KCIIEPUMEHT, TOOTO obOMpaTH HeoOXigHe oONagHAHHS ¥ BUMIpIOBaIbHI MpHIagd, 30HpaTH
JOCIHiJHI YCTaHOBKU YU MOZEJI, PalliOHAIEHO PO3TAIIOBYBATH NPUIAAH, TOCATAI0UH 0e3MeYHOr0 NPOBEACHHS JOCTIY;

B) YMIHHS CIIOCTEpIraTH, BU3HAYaTH METy H 00’€KT CIOCTEPE)KCHHs, BCTAHOBIIIOBATH XapaKTEPHi O3HAKU mepediry
(hi3MYHUX ABUII 1 IPOIECIB, BUIUIATH iXHI CYTTEBI O3HAKHY,

r) yMiHHS BUMiproBatd (hi3W4Hi BEIMYMHH, KOPUCTYBATUCS PI3HUMHU BUMIPIOBAIBHUMH MPUIAIaMH i Mipamu, TOOTO
BH3HAYATH LiHY TMOAUIKY KW NPUIaay, 3HIMATH IOKa3H IpuIaay,

T) yMiHHS 00OpOOJIATH pe3y/bTaTH eKCICPUMEHTY, OOYHCIIIOBATH 3HAYCHHSI BEJIMYMH, TIOXHOKH BUMIPIOBaHb, KPECIUTH
CXEMH [JOCHiJiB, CKJIaJaTu TaONuULi OJepXKaHUX AAaHUX, TOTYBAaTH 3BIT NMPO NPOBEACHY PoOOTYy, 3amucyBaTd 3HAYCHHS
(i3MYHUX BEJIMYUH Y CTaHAapTU30BaHOMY BUIIISAI TOIIO,;

1) YMiHHS IHTEPIIPETyBaTH PE3yJIbTaTH EKCIIEPUMEHTY, OIMCYBATH CIIOCTEPEXYBaHi SBHIIA i TPOIIECH, 3aCTOCOBYIOYN
¢i3n4Hy TEpMIiHOJIOTIIO, TIOAABAaTH PE3YbTaTH y BHUTIISAL (OpMYI i piBHSHB, (PYHKIIOHAIBHUX 3aJIe)KHOCTEH, OyayBaTu
rpadiku, poOUTH BUCHOBKH PO MPOBEJCHE AOCTIHKEHHS Ha OCHOBI MTOCTABIICHOT METH.

OOOB’SI3KOBMM TIpH OI[IHIOBAaHHI Ui BCIX pIBHIB € BpaxyBaHHS JOTPUMAHHS YYHSAMH TpPaBWI OE3MeKU
JKUTTETISUTLHOCTI ITiJ] Yac BUKOHAHHA (QPOHTATBHUX Jab0paTopHUX poOiT un poGiT Gi3HIHOTro MpakTHKyMY.

Ockinbkd BUKOHaHHsS HaBYaJbHHUX INPOEKTIB Iepeadadae iHTErpoBaHy AOCIIAHUIBKY, TBOPYY IisUTbHICTH YYHIB,
CIPSIMOBaHY Ha OTPUMAaHHS CaMOCTIMHUX PE3yJbTATiB 332 KOHCYJIBTATUBHOI JOMOMOI'M BUMTENS, TO HAMBMIIOI OLIIHKH 3a
Taki BUAW POOOTH MOXKE 3aciyrOBYBAaTH y4YeHb, 10 HE JIMILIE BHABISE 3HAHHS, a W JEMOHCTPYE 3AaTHICTH 1 JOCBiX
e(eKTUBHOTO 3aCTOCYBaHHA IMX 3HAHb Y 3alpolOHOBaHId WOMY IITy4HiM curyarmii. OIHIOBaHHA TaKOTO BUAY
TUSUTBHOCT1 3MIIACHIOETHCS 1HIUBIAYyalbHO, 32 CAMOCTIHO BUKOHAHE YYHEM 3aBIaHHA. Y 3B 53Ky 3 IIUM OIIHKHU 3a
HaBYAJIbHI MPOEKTH 1 TBOPYI pOOOTH BHKOHYIOTH HAKONMMYYBAJTbHY (YHKIIIO, MOXYTh (ikcyBaTthucs B TOPTQOIIO i
BpaxoBYIOTbCSI IPH BUBEACHHI TEMaTUYHOI OLIIHKH.

PiBHi Bax
HABYAJILHHUX XapakTepucTHKA HABYAJIBHUX J0CATHEHb YUHs (Y4eHui)
JIOCSITHEHb

VYueHp BoNOZi€ HaBUANLHHM MaTepialloM Ha DiBHI PO3MI3HABAHHSA SBHUII NPHUPOIAHM Ta IPUPOAHHUX OO’€KTIB, 3a JONOMOTOI) BUHTENS
BI/INOBIJIa€ HA 3AIMTAHHS, O OTPEOYIOTH BiIOBII«TAK» UM «HI»

VueHnb orucye l'lpl/lp()Z[Hi SABHIIA Ta l'[pPlpO):[Hi 00’€KTH Ha OCHOBI CBOTO TIONEPEAHBOI0 JIOCBiI[y, Bi):[l'[OBiI[a€ Ha 3allMTaHH:A, 10 l'IOTpeGyK)TB

TlouaTkoBuit 2 A -
OJIHOCJIIBHOI BiANOBIi

VYyeHb 3a JJOIIOMOrOK BUUTENS ONMUCYE siBUIIE a00 HOro 4acTHHU Oe3 MOSCHEHb BIITOBIIHUX NPUYMH, Ha3uBae (i3uuHi SBHINA, PO3PI3HIE
NIO3HAYCHHS OKPEMUX (pI3UYHHX BEJIMYMH. 3a JOIIOMOTOI0 BUUTEIIS MPOBOJUTEH HANMPOCTIII PO3PaxXyHKH

YueHpb 3a JIOMOMOrO0 BUMTEINS OIUCYE SBUINA, OE3 MOSCHEHb HABOJWTH MPHUKIIA/H, 0 IPYHTYIOTHCS Ha HOrO BIACHHMX CIIOCTEPEKEHHSX UM
MaTepiaii mapyIHHKa, PO3MOBIAAX yauTeNst TOM0. I [pOBOIMTE HAIPOCTIL PO3PaxyHKH 33 3pa3KOM

Cepenniit
‘VdeHb ornmcye SBHINA, BIITBOPIOE 3HAUHY YACTHHY HABYAIBHOIO MaTepialy, 3Ha€ OIHHULI OKpeMUX (Bi3MUHUX BEJIMYMH, 3aIICYE OCHOBHI (hOPMYIIH,
5 | piBustaus. [IpoBOIMTE HAWNPOCTIII PO3paXyHKH CaMOCTIiHHO. JIEMOHCTpYe BMIHHSI BHPILIyBaTH MpPOCTIlIi MOOYTOBI 3aBIAHHS (MEXaHiKa, Teruiora,
CIIEKTPHKA)

VYueHb MOXKE 31 CTOPOHHBOKO JIOIIOMOrO0 MOSICHIOBATH SIBHILA, BHIPABISATH JOMYIICHI HETOYHOCTI (BJACHI, IHIIMX Y4HIB), BHUSBIISLE
Cepenniii 6 eJIeMEHTAPHI 3HAHHS OCHOBHHUX IOJIOXKEHD (3aKOHIB, MOHATH, popmyi). Po3B’s3ye 3anaui Ha oqHy Ait0 32 3pa3skoM. JleMOHCTpYe BMiHHS
BHpIIYBaTH OPOCTIimr moOyToBi 3aBaanHs (MexaHika, TEIUIOTA, EIEKTPHUKA)




PiBni
HABYAJIbHHUX
JOCSATHEHb

JlocraTHii

Bban

XapaKTepuCTUKA HABYAJILHUX JIOCATHEHb Y4Hs (Y4eHH1i)

VYueHb MOXE HOSICHIOBATH SIBHIIA, BUNPABISATH JOMYIICHI HETOYHOCT], BUSBIISE 3HAHHS | PO3YMiHHSI OCHOBHHX IOJIOXKEHb (3aKOHIB, HOHSTB,
(dopmys, Teopiif). Po3’si3ye 3amaui Ha omHynBi aii camoctiiiHO. J[eMOHCTpye BMiHHSA BHpIlIyBaTH MpOCTilli IOOYTOBI 3aBaHHs
(Mexamika, TeIUIOTa, EIEKTPUKA), AEMOHCTPYE 3HAHHS PO TIOXHOKH BUMIpIOBAHb

VueHp yMi€ TMOSICHIOBATH SIBHIIQ, aHATI3yBaTH, Y3arallbHIOBATH 3HAHHS, CHCTEMATH3yBaTH iX, 31 CTOPOHHBOK JIOIIOMOrOH (BUMTEIS,
OJIHOKJIACHUKIB TOIO) POOMTH BHCHOBKH. PO3B’S3y€ 3a/1adi Ha ABITPH Ail caMocTiiHo. JIeMOHCTpye BMIHHSI BUPIIIYBATH MPOCTIlI MOGYTOB
3aB/iaHHs (MeXaHiKa, TeIUIOTa, EIeKTPHKa), JEMOHCTPYE 3HAHHS PO IIOXUOKN BUMIPIOBaHb

Y4eHb BUTBHO BOJIO/Ii€ BHBUSHHM MaTepiaJioM y CTaHAAPTHUX CHTYALisX, HABOIUTh MPHKIAIN HOro MPaKTHYHOrO 3aCTOCYBAHHS Ta apryMEHTH
Ha HiZTBEP/PKCHHS BIIACHUX TyMOK. PO3B’s3ye 3a/1a4i Ha TPHYOTUPH JIiT CAMOCTIHHO

Bucokwnit

10

‘Y4eHp BUTBHO BONIOJII€ BUBYEHUM MaTepiaoM, YMINO TIOCITYTOBYEThCS HAYKOBOIO TEPMiHOMOTIER0, BMi€ 3HAXOIUTH Ta ONpallbOBYBaTH HAYKOBY
inpopmarito (HoBi dakTH, ormMcH SBHLL, iei), cAMOCTIHHO BUKOpHCTOBYBATH ii. PO3B’s13ye 3a/ja4i Ha I’ ATHIIICTb Aill camocTiiiHO. JleMOHCTpYe
BMiHHSI BUDILIlyBaTH OOYTOBI 3aB1aHHs (MEXaHiKa, TeruIoTa, eJIeKTPUKA), IEMOHCTPYE 3HAHHS PO MOXMOKK BUMipPIOBAHb

11

V4eHp Ha BHCOKOMY piBHI OIlaHyBaB IIPOrpaMOBH MaTepial, caMOCTiiHO, y MeXaxX YHHHOI IPOrpaMH OLIHIOE PI3HOMAHITHI SIBUINA, (aKTH,
Teopii, BUKOPHCTOBYE 3100YTi 3HAHHS | BMIHHS Y HECTAHIAPTHHUX CUTYyalisX, Norubioe HaOyTi 3HaHHs. Po3B’s3ye kOMOiHOBaHI 3a/aui, 110
MOTPeOyIOTh BOJIOMIHHS HABYAJIBHMM MAaTepialioM pi3HUX TeM 3 (isuku. JleMOHCTpye BMIiHHS BHUpIlIyBaTH MOOYTOBI 3aBIAaHHA
(MexaHika, TEIIOTa, eNeKTPHKa), JEMOHCTPYE 3HAHHSI PO ITIOXUOKU BUMIPIOBAaHb
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VyeHb BUIBHO BOJIOAIE NPOTPAMOBUM MAaTepialoM, BHSBJISAE 3[i0HOCTI, BMi€ CaMOCTIHO MOCTABUTH METYy JOCII/UKEHHS (K
eKCIIEPUMEHTAIBHOrO, TaK 1 TEOPETHYHOr0), BKa3ye LUIAXH ii peai3auii, poOuTh aHaii3 Ta BUCHOBKH. P03B’s13ye KoMOiHOBaHI 3a/1adi, 10
NOTpeOyIOTh BONOIHHS HABYAIBHUM MaTepiaioM pi3HUX TeM 3 (i3uku. JIeMOHCTpye BMiHHS BHpIIyBaTU peaibHi MOBCSKACHHI 3aBIaHHS
(Mexanika, TemoTa, enexTprka). J[eMOHCTPYE 3HAHHS MPO MpaBuia Oe3MeKH, TOXUOKHU BUMIpIOBaHb




