®disuka

[onoBHa meTa HaBYaHHA GI3MKKU B cepeiHii KO NONArae B PO3BUTKY 0COBUCTOCTI y4HiB 3acobamu §isnkm
AK HaBYaNbHOTO NpeaMeTa, 30KPeMa 3aBAAKM GOPMYBAHHIO B HUX NPeAMETHOI KOMMNETEHTHOCTI HA OCHOBI Gi3NYHMX
3HaHb, HAYyKOBOro CBiTOrNAZY ¢ BigNOBIAHOTO CTUAKD MWUCAEHHA, PO3BUTKY EKCNEPUMEHTANbHUX YMiHb i
OOCNIAHULBKNX HaBUYOK, TBOPUMX 34iOHOCTENM | CXMIBHOCTI 10 KPeaTUBHOIO MUC/IEHHS.

Tomy CKNafOBMMM HaBYa/IbHUX AOCATHEHb Y4YHIB 3 Kypcy Oi3MKM € He nuwe BONOAIHHA HaBYya/ibHUM
maTepiasiom y Mexax BMMOF HaB4Ya/ibHOI Mporpamu i 34aTHICTb MOro BiATBOPHOBATM, @ M YMIHHA Ta HABUYKMK
3HaxoAuTN NoTPibHY iHpopmauito, aHani3yBaTu ii Ta 3aCTOCOBYBATM B CTAHAAPTHUX | HECTAHAAPTHUX CUTYaLiAX, MaTK
BIACHi OLiHHI CyarKeHHA.

BignoBiaHO OCHOBHOW GYHKLIEID OLHKM € HE KOHTPO/b pe3ynbTaTiB i NigbUTTA NiACYMKIB, @ CTUMY/IIOBAHHSA
NMOKPALLLEHHA AKOCTI AOCATHEHb YUHIB, ePEKTUBHMI 3acib 3BOPOTHOIO 3B'A3KY LLLOAO CTYMNEHA BAACHUX JOCATHEHb i AK
3acib camMooLiHIOBaHHS.

PiBHi
HaByYyanbHux|banun XapaKTepucTMKa HaBYaZIbHUX AOCATHEHb YUYHA (yuyeHuu,i)
DOCATHEeHb

YuyeHb BOMIOAIE HAaBYA/IbHUM MATEPiaIOM Ha pPiBHI PO3Ni3HAaBaHHA ABUL, NPUPOAN Ta MPUPOSHUX
1 |ob6’eKTiB, 32 4ONOMOrOK BYMTENSA BiANOBIAAE HA 3aMMTAHHA, WO NOTPebyoTb BiANOBIAIKTAK» UM
«HI»

YuyeHb onucye NPUPOAHI ABMLLA Ta NPUPOAHI 06’€KTM Ha OCHOBI CBOro MoOnepeaHbOro AocBigy,

MNoyaTtkosun| 2 . . L .
Bignosigae Ha 3anuTaHHA, WO NoTpebyoTb 0AHOCAIBHOI BiANOBIA)

YyeHb 3a OOMOMOrOK BYUTE/IS OMUCYE ABULLE abo 1MOro 4YacTMHM 6e3 NoACHEeHb BiAMOBIAHUX
3 |npuumH, HasmBae OisnYHi ABMLWA, PO3PI3HAE MNO3HAYEHHA OKPeMUX Oi3UYHUX BEAMYMH. 33
[A0MOMOTOH BYNTENSA NPOBOAUTL HAMMPOCTIiLLi PO3PaxyHKK

YyeHb 33 4ONOMOrOI0 BUMTENA OMUCYE ABMLLA, 6e3 NOACHEHb HABOAWUTL MPUKAAAM, WO FPYHTYIOTLCA
4 |Ha ioro BnacHMx cnocTepekeHHAX Yu maTepiani NiapydyHnKa, po3nosigax yumtens Towo.lposoanTb
HaMNpPOCTiLWi Po3paxyHKM 33 3pasKom

Cepeaniii YueHb ONUCYE ABWLLA, BiATBOPIOE 3HAYHY YaCTMHY HaBYa/NbHOMO MaTepiany, 3HaE OAMHML] OKPemMMX
di3NYHUX BENWUMH, 3annUcye OCHOBHI popmynu, piBHAHHA. [POBOAWUTL HAMMPOCTIWI PO3pPaXyHKM
CaMOCTiliHO. [JeMOHCTpye BMiHHA BMPpIlLYBaTWU MpPOCTiWi nobyToBi 3aBAaHHA (MexaHiKa,TensoTa,
eNIeKTpUKa)

YyeHb MoXe 3i CTOPOHHbOK [OMOMOFOK MOACHIOBATM ABULWA, BUNPABAATM LONYLLEHI
HeTOYHOCTi (BNacHi, iHWKWX Y4YHIiB), BUABNAE €/leMEHTAPHI 3HAHHA OCHOBHUX MOJIOXKEHb (3aKOHIB,
noHATb, popmyn). Po3B’A3ye 3a4a4i Ha OfHY Ait0 33 3pa3kom. [JeMOHCTPYE BMIHHA BMPILLYBaTU
npocTiwi nobyToBi 3aBAaHHA (MexaHika,TenaoTa, eIeKTpuKa)

CepegHin 6

YyeHb MOKe NOACHIOBATU ABMLLA, BUMPABAATU SONYLLEHI HETOYHOCTI, BUAB/IAE 3HAHHA i PO3YyMiHHA
OCHOBHWX MONOMeHb (3aKOHiB, MOHATb, dopmyn, Teopiid). Po3s’asye 3apadi Ha oaHyasi Aji
CaMOCTilHO. [JeMOHCTPYe BMiHHA BMpiWyBaTM nNpocTiwi nobyTosi 3aBaaHHA (MmexaHika,Tennorta,
€/1EKTPUKA), AEMOHCTPYE 3HAHHA NPO NOXMOKN BUMIpIOBaHb

YyeHb yMi€ MOACHIOBATM ABMLUA, AHANI3yBaTW, y3ara/ibHIOBAaTM 3HAHHA, CUCTEMATM3yBaTK iX, 3i
JocTtaTHin CTOPOHHbLOI [OMNOMOrOH (BYMTENA, OAHOKAACHUKIB TOWO) POBUTM BUCHOBKWU. PO3B’A3YE 3aAadi Ha
ABITPM  Aii  camocTiMHO. [eMOHCTPYeE BMIiHHA BMpillyBaTWU MpocTiwi nobyToBi 3aBaaHHSA
(mexaHika,TennoTa, eNleKTPUKa), AeMOHCTPYE 3HaHHA NPO NMOXMOKM BUMIpIOBaHb

Y4yeHb BifIbHO BO/IOZIE BUBYEHUM MaTepiaioM Y CTaHAAPTHUX CUTYaLiAX, HABOAUTb NPUKAAAN MOro
9 |NPaKTMYHOrO 3aCTOCYBaHHA Ta apryMeHTW Ha NiATBEPAMKEHHA BAACHMX AyMOK. P0O3B’A3ye 3aaadi Ha
TPMYOTMPU Aji CAaMOCTINHO




PiBHi

HasyanbHux|banun

DOCATHEHDb

XapaKTepucTUKa HaBYa/IbHUX AOCATHEHb YYHA (yyeHuLi)

10

Y4yeHb BiIbHO BONOAIE BMBYEHMM MaTepiasioM, YMiIO MOCAYroBYETbCA HAYKOBOK TEPMIHOOTIED,
BMi€ 3HaxoAMTM Ta ONpaLbOBYBaTM HayKoBy iHbopmaljlo (HOBI ¢aktTi, onucn nasuul, iaei),
CaMOCTIMHO BMKOpWCTOBYBATU ii. P03B’A3ye 3agadi Ha N'ATbWICTb AiM camocTiMHO. [eMOoHCTpye
BMiHHA BMpillyBaTM NOOYTOBI 3aBAAaHHA (MexaHiKa,TensoTa, eneKkTpuKa), AeMOHCTPYE 3HAHHA MpPo
NOXWMBKM BUMipIOBaHb

Bucokuni

11

Y4yeHb Ha BUCOKOMY PiBHi OnaHyBaB NPorpamoBuii MaTepiasl, CaMoCTIMHO, Y MeXKaxX YNHHOI Nporpamm
OLiHIOE Pi3HOMaHITHI fABMLWA, PaKTH, Teopii, BUKOPUCTOBYE 3400YTi 3HAHHA | BMiHHSA Y HECTaHAAPTHUX
cUTyauisix, nornnbatoe HabyTi 3HaHHA. Po3B’A3ye KOMOiHOBaHI 3adadi, WO nNoTpebytoTb BOMOAIHHS
HaBYaNbHMM MaTepiasiom Pi3HMX Tem 3 PisnKKN. JeMOHCTPYE BMiIHHA BMpiyBaTK NO6YTOBI 3aBAAHHS
(mexaHika,TennoTa, eNekTpunKa), AEMOHCTPYE 3HAHHSA MPO NOXMBKM BUMIpPIOBAHb

12

YyeHb Bi/IbHO BO/MIOAIE NPOrpaMoBMM MaTepianom, BUABAAE 3AiOHOCTI, BMiE camocTiltHO
NMOCTaBUTU METY AOCNIAMKEHHS (K eKCNepuMMEHTa/IbHOro, TaK i TEOPETUYHOrO), BKA3YE WAAXM Ti
peanisauii, pobutb aHania Ta BWUCHOBKWU. P03B’A3ye KombiHOBaHi 3agayi, Wo noTpebyloTb
BO/IOAIHHA HaBYa/lbHUM MaTepiafom pisHMX Tem 3 Oi3MKU. [leMOHCTPYE BMIHHA BUpilIyBaTH
peanbHi MOBCAKAEHHI 3aBAaHHA (MexaHika, TennoTta, enekTpuKka). [eMOHCTPYeE 3HAHHA npo

npasuna 6esnekn, NOXMB6KN BUMipIOBaHb

KpuTepii ouiHIOBaHHA HaBYa/JIbHUX AOCATHEHb YYHiB NpU po3B’A3yBaHHI 3agay

MouaTKoBUM
piseHb (1-3 6anu)

YyueHb (y4eHnusa) ymie po3pisHATU Qi3MUHI UM aCTPOHOMIYHI BENUYNHKN, OAMHUL BUMIPIOBAHHS 3
neBHOi TeMW, po3B'A3yBaTM 334adyi 3 AONOMOIOK BUMTENA NNLLE HA BiATBOPEHHS OCHOBHMX
dopMyn; 34iACHIOE HAMNPOCTIWi MaTemaTHyHiI aii

CepegHiii piBeHb
(4-6 6anis)

YuyeHb (yyeHuuAa) po3B'A3ye TMMOBI nNpocTi 3agadi (3a 3paskom), BUABASE 3A4aTHICTb
0b6rpyHTYBaTM [AO€AKi  NOrMiYHi  KPOKM 3 [JOMOMOrOH BUYMATENS; BUMKOHYE, 3a noTpebu,
MOACHIOBANIbHMI PUCYHOK abo cxemy

[ocTaTHili piBeHb
(7- 9 6anis)

o

YyeHb (yyeHMUSs) CaMOCTIMHO po3B'A3ye TUMOBI 3afadyi M BUKOHYE BMNpPaBW 3 OAHOI Temu,
06rpyHTOBYIOUM 06paHMii cnocib po3B'asKy

Bucokwuii piseHb
(10- 12 6anis)

YyeHb (y4yeHWus) camMoCTiIMHO pPO3B'A3ye KOMOIHOBaAHI TWNOBI 3ajadyi cTaHAApPTHUM abo
opuriHanbHMM cnocobom, po3B'A3ye HeCTaHAAPTHI 3a4aui

KpuTepii ouiHIOBaHHA HAaBYaNbHUX A0CATHEHDb YUYHIB NPU BUKOHAHHI 1abopaTopHUX pobirt

060B'A3KOBUM MPM OLLIHIOBAHHI € BpaxXyBaHHA AOTPUMAHHA YYHAMM NPaBUA TEXHIKK Be3neKu nif 4ac BUKOHAHHA
bpoHTaNbHUX NabopaTopHMX POBIT UM PobIT GisMUYHOro NPaKTUKYMY.

MouaTKoBUM

piBeHb (1-3
6anum)

YyeHb (y4eHWUA) HA3MBAE NPUAAAM Ta X NPU3HAYEHHA, AEMOHCTPYE BMiHHA KOPUCTYBaTUCA
OKPEMMMMU 3 HUX, MOXKE CKIACTM CXeMy AOCAigy AvLie 3 4ONOMOTOK BUUTENA; 3aMUCYE TEMY, METY
obnagHaHHA gaHoi nabopaTtopHoi poboTH; 0BYNCAIOE LiHY MOAINKM BMMIpOBasIbHOrO Npuaaay;
BMKOHYE YacTUHY poboTn 6€3 HaneHoro opopmaeHHs.




CepegHiii
piBeHb (4- 6
6anis)

YyeHb (yyeHuuA) BiANOBIAAE Ha TEOPETUYHI 3aMUTaHHA, WO CTOCYOTbCA TeMWU nabopaTopHOi
pob0oTu; BUKOHYE po6OTY 3a 3pa3kom (iHCTPYKLieto) abo 3 4ONOMOroto BUMTENA, pe3ynbTaT poboTu
YUYHA [a€E MOX/MBICTb 3pOBUTU NpPaBMAbHI BMCHOBKM abo iX YacTWMHy, Mig, Yyac BMKOHaHHA Ta
opopmMIeHHA PobOTU AoNyLLEHI MOMUIKK.

DocraTtHiin
piBeHb (7- 9
6anis)

YyeHb (y4eHnUs) camocCTiMHO MOHTYE HeobxiaHe 0b61agHaHHA, BUKOHYE PO6OTYy B NOBHOMY 06cA3i
3 [JOTPMMaHHAM HeobXigHOI nocnifAoBHOCTI MpoBeAeHHA AocnigiB Ta BMMIptOBaHb. Y 3BiTi
NPaBUAbHO 1 aKypaTHO BWKOHYE 3anucu, Tabauui, cxemu, rpadikum, po3paxyHKM, CaMOCTIMNHO
pPO6UTb BUCHOBOK.

Bucokuii piseHb
(10-12 6aniB)

YyeHb (y4yeHuus) BWMKOHYE BCi BMMOrM, nepeabayeHi p[as [OCTAaTHbOTO piBHA, BM3HAYaE
XapPaKTePUCTUKM NPUAAAIB | YCTAHOBOK, 34iMCHIOE rPaMOTHY O0BpPO6GKY pesynbTaTiB, PO3paxoBye
NoxmbKu (AKLWo noTpebye 3aBAAHHA), aHANI3y€e Ta OOIPYHTOBYE OTPUMAHI BUCHOBKM AOCNIAKEHHS,
TAYMaunTb NOXMOKM NPOBELAEHOIO EKCNEPUMEHTY UM CMOCTEPEKEHHS.

BinblW BUCOKMM piBHEM BBAXKAETbCA BUKOHAHHA POOOTU 338 CAaMOCTIAHO CKAaAeHMM OPUriHaIbHUM
nnaHom abo yCTaHOBKOI, iX 06rpyHTYBaHHSA (BUKOHAHHA TBOPYOro 3aBAaHHA)




