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ITosicHIOBa/IbHA 3aIIHCKA

di3uka € PyHIaMEHTATBHOI0 HAYKOIO, SIKa BUBYAE 3arajibHI 3aKOHOMIPHOCTI Mepediry MpUPOJTHKX SIBUII, 3aKJIa/Ia€ OCHOBU CBITOPO3YMIHHS Ha
PI3HUX DPIBHAX Mi3HAHHS MPHUPOIHU 1 Ja€ 3arajibHe OOTPYHTYBAaHHS NPUPOAHUYO-HAYKOBOI KapTuHU cBiTY. CydacHa ¢i3uka, KpiM HayKOBOTO, Ma€
BAOXJIMBE COIOKYJbTYpHE 3HAUCHHs. BoHa cTajma HEBiJ €MHOIO CKJIQJIOBOIO KYJbTYPH BHCOKOTEXHOJIOTIYHOTO i1H(OpPMAIIHHOTO CYCIiJIbCTBA.
@dyHnameHTaIbHUNA XapakTep (i3MyHOrO 3HaHHSA K ¢inocodii HayKu 1 METOOJOrI] MPUPOAO3HABCTBA, TEOPETUYHOI OCHOBHM CYYaCHOI TEXHIKH 1
BUPOOHMYMX TEXHOJIOTIM BU3HAYAE OCBITHE, CBITOTJIAIHE TAa BUXOBHE 3HAYEHHSI IIKUIBHOTO KypCy (PI3UKH SIK HABUAIBHOIO MpeAMEeTa. 3aBAsIKU LIbOMY
B CTPYKTYpi OCBITHBOI raiy3i BiH BiJirpae posib 0a30BOr0 KOMIOHEHTAa HPUPOAHUYO-HAYKOBOIi OCBITHM 1 HAJEXUTh JO 1HBapiaHTHOI CKJIAZOBOL
3araJbHOOCBITHBOI MIATOTOBKU YYHIB B OCHOBHIM 1 CTapuIiil mIKOIax.

®Di3uKa Ik HaBYAJbHUH NpeIMeT CTPYKTYPHO MOke OyTH NpeACTaB/IeHa Y TAKHI cIocio.

3araapHOBHU3HAHOIO 17ICEI0 CyYaCHOTO HABYaHHS BBAXKAE€THCS MOTO BIATMOBIIHICTH PO3BUTKY HAYKH, a TaKOXX TUM METOJaM Ii3HAHHSA, SKI B
Haylll € BUPIIAIbHUMU. [CTOPHYHO Yy KIacHuHil (i3MI CKIAIOCS TaK, IO CIIOYaTKy HAarpoMaJuKyBamucs (pakTd, sKi MOTIM cHCTeMaTH3yBalucs i
y3arajpHIOBaHCS. Ha iX mimcraBi BYEHI BHCIIOBIIOBAIM KOHIENTYaJIbHI 171€1, TPOIMOHYBAIM TEOPETUYHI MOJIENI, 3aBISIKUA SIKUM (PaKTH OTPUMYBATH
NEBHY 1HTEpIpeTaNito. 3roJloM BCTAHOBIIOBATHUCS 3aKOHH, (POPMYIIOBAIIUCS MIPUHLIMIIN, HA OCHOBI SKHX CTBOpIOBajHcs Teopii. Takuii mi3HaBaIbHUIA
UK (I3UKH CIIPSIMOBYBABCSI Ha TOSICHEHHS (DI3MYHHMX SBUIN 1 TMPOIECIB HABKOJHUIITHHOTO CEPEIOBHINA 3arajoM, a TaKO0X CYIPOBOKYBaBCS
MPAKTUYHUM BUKOPUCTAHHSAM 3HAHb 3 (PI3UKHU 11 CTBOPEHHS TEXHIYHUX 3aC001B TisSUTBHOCTI JIOAWHU 1 BAPOOHMYUX TEXHOJIOT1H.

T'onoena mema nasuannsa izuku 6 cepeoHiil wiKoJi TIONATAE B PO3BUTKY OCOOMCTOCTI y4UHIB 3aco0amu ()i3UKH SIK HaBUAJILHOTO TMpEAMETA,
30KpeMa 3aBJsKHA (POPMYBaHHIO B HUX (PI3MYHOTO 3HAHHS, HAYKOBOT'O CBITOTJISILY ¥ BiJIIOBITHOTO CTHJIIO MUCIJIEHHS, €KOJIOTTUYHOI KYJIbTYpH, PO3BUTKY
B HUX EKCHEPUMEHTAIBHUX YMIHb 1 JOCIITHUIIBKUX HAaBUYOK, TBOPUMX 3MIOHOCTEH 1 CXMIJIBHOCTI 10 KPEaTHUBHOTO MHCJICHHs. BiAMOBIIHO 70 IBOTO
3MiCT (DI3MYHOI OCBITH CIIPSMOBAHO HAa ONMAHYBaHHS yYHSIMH HayKOBHX (DakTiB 1 (yHIaMEHTAIBHUX /1€, YCBINOMIICHHS HUMH CYTi MOHSTH 1 3aKOHIB,
MIPUHITUITIB 1 TEOPiH, K1 JAIOTh 3MOTY MOSICHUTH TepeOir (i3MYHMX SBHUII 1 MPOIIECIB, 3’ SCYyBaTH IXHI 3aKOHOMIPHOCTI, XapaKTepu3yBaTH CydacHY
¢bi3UYHy KapTUHY CBITY, 3pO3yMITH HAayKOBI OCHOBM CYyYaCHOTO BHUPOOHHUIITBA, TEXHIKH 1 TEXHOJOT1H, OBOJOIITH OCHOBHUMH METOJIAMH HAayKOBOT'O
Mi3HAHHS | BHKOPHCTATH HAOYTI 3HAHHS B MPAKTHYHIH mismbHOCTI. MOro HACKPI3HAMM 3MIiCTOBHMH JiHISMH € KaTeropianbHi CTPYKTYPH, IIO
Y3TOKYIOTBCS 13 3arallbHUMH 3MICTOBHMH JIIHISIMU OCBITHBOI raiy3i «[Ipupomgo3HaBcTBO», a came:

— pEeYoBHUHA Ta I0JIE;

— pyX 1 B3aeMoJil;

— 3aKOHHM ¥ 3aKOHOMIPHOCTI (Pi3UKH;

— (i3UYHI METOJIM HAYKOBOTO Ti3HAHHS;

— ponb GI3UYHUX 3HAHB Y )KUTTI JIIOAUHHU Ta CYCIIUIBHOMY PO3BUTKY.

HIkinpHuiA Kypc (i3UKH MOOYZOBAaHO 32 JBOMA JIOTIYHO 3aBEPIIEHUMH KOHIIEHTPAMH, 3MICT SKUX Y3TOJIKYETHCS 31 CTPYKTYpPOIO CEpeaHbOI
3araJbHOOCBITHBOI LIKOJIM: B OCHOBHIN HIKOJI1 (79 KJI.) BUBUAETHCS JIOTIYHO 3aBeplUIeHU 0a30Buil Kypc Gi13UKH, SIKUI 3aKiaJae OCHOBU (i3MUHOTO
3HaHHS; y CTapIlii HIKOJi BUBYEHHS (DiI3MKH BiIOYBA€THCS 3aJISKHO Bif 0OpaHOTO Mpo(dift0 HAaBYAHHS: Ha piBHI CTaHAApPTy, akageMiyHOMY abo
npodiaTbHOMY.



HapuanHst ¢i3uKky B cTapiiiii K0 IPYHTYETHCS Ha 3acaax TyMaHITapu3allii i J1eMOKpaTh3allii OCBITH, BpaXyBaHHS II3HABAIBHUX 1HTEPECIB
1 HaMipiB Y4HIB 1010 OOpaHHS MOAATBIIOTO KUTTEBOTO NUIAXY, TU(EpEHINamii 3MicTy 1 BUMOT IIOJI0 HOTO 3aCBOEHHS 3alIeXKHO Bia 3M10HOCTEH 1
OCBITHIX TOTpeO CTapIIOKIACHUKIB.

3aranbHOOCBITHS MiATOTOBKA 3 (Pi3MKHU BiOYBa€THCSA 32 YMOB MPO(IIEHOTO HABYaHHS. 3MICT (i3UYHOT OCBITH Ta BUMOTH JI0 3aCBOEHHS IIbOTO
3MICTY 3ajie)aTh BiJ 00paHOT HaBUAJILHOI MPOTPaMU: Ha PiBHI CTaHAAPTY Kypc (Pi3uKu 0OMEXKYyeThCs 000B’ I3KOBUMH PE3yJIbTaTaMH HaBUYaHHS, TOOTO
MiHIMQJIbHO HEOOXIHUMHU 3HAHHSMH, SKIi MAalOTh T'OJOBHHUM YHMHOM CBITOIVIJHE CHPSMYBAaHHS; HAa aKaJeMi4YHOMY piBHI — OCHOBAaMH CHCTEMH
(GI3WYHUX 3HaHb, OCTATHIX JUIsI TIPOJOBKEHHS HABYAHHS 3a HampsiMaMu, Jie MOTpiOHA BIAMOBITHA MIATOTOBKA 3 ()i3MKH; HA PiBHI MPOdIUILHOTO
HaBYaHHS B Y4HIB (POpPMYIOThCS (pyHIaMEHTaIbHI 3HAHHA 3 (DI3MKH, OCKUIBKH 3 1X YZOCKOHAJEHHSAM y4Hi 37€0UIbIIOr0 MOB’A3YIOTh CBOE MailOyTHE
npodeciiine 3pocTaHHS.

3aeoannamu Kypcy izuku cmapuioi wKoau €:

— ¢opMyBaHHS B yUHIB CUCTEMH (DI3UIHOTO 3HAHHS HA OCHOBI Cy4acHHX (Pi3UUHUX Teopiil (HayKOBUX (PaKTiB, OHITH, TCOPCTUIHUX MOJCIICH,
3aKOHIB, IPUHIIMITIB) 1 PO3BUTOK y HUX 37JaTHOCTI 3aCTOCOBYBATH HAaOyTi 3HAHHA B Mi3HABAJIbHIN MPAKTHIII;

— OBOJIOAIHHS YYHSIMH METOOJIOTIEI0 MPHUPOAHUYO-HAYKOBOTO II3HAHHS 1 HAYKOBHM CTHJIEM MUCJEHHS, YCBIIOMJICHHS CyTi (iI3MYHOI
KapTHHU CBITY Ta 3aCTOCYBAHHS 1X JUI MOSACHEHHS Pi3HUX (I3WYHUX SIBHIL 1 TPOLIECIB;

— ¢opMyBaHHS B YYHIB 3arajbHUX METOJIB Ta JITOPUTMIB PO3B’sA3yBaHHS (I3WYHUX 3a7ad PI3SHUMH METOJAMH, CBPUCTHYHHX MPUHOMIB
MOIIIYKY PO3B’SI3Ky MPOOJIeM aieKBaTHUMU 3aco0amMu (i3HKH;

— PO3BHUTOK B YUHIB y3araJbHEHOT'O €KCIIEPUMEHTAILHOTO BMIHHSI BECTH MTPUPOTHUYO-HAYKOBI JOCIIKEHHS METOIaMH (DI3UYHOTO IMTi3HAHHS
(nIa”yBaHHS €KCIIEPUMEHTY, BUOIp METOy AOCIIHKEHHS, BAMIPIOBaHH:, 00poOKa Ta iHTepIpeTanis olepKaHuX pe3yJbTaTiB);

— (dopmyBaHHS HAYKOBOTO CBITOTJIAY Y4YHIB, POSKPUTTS poJii (hi3MYHOTO 3HAHHS B KHUTTI JIOJUHUA W CYCHUIBHOMY PO3BHUTKY, BHUCBITICHHS
eTUYHHX MPo0JIeM HaAyKOBOTO Mi3HAHHS, (POPMYBAaHHS €KOJOTIYHOI KYJIbTYPH JIIOJUHH 3ac00aMu (Pi3UKH.

Ilpozpamy 0606’a3x06ux pezyromamis naguanusa gizuku (piBeHb CTAHIAAPTY) OPIEHTOBAHO TOJIOBHUM YWHOM Ha CBITOTJISIHE CIIPUHHATTS
(13MYHO1 peanbHOCT, PO3YMIHHS OCHOBHHMX 3aKOHOMIPHOCTEH mepediry (isMyHHX SIBHIL 1 MPOLECIB, 3aralbHOTO YSIBICHHS Mpo (i3uuHUil CBIT, HOro
OCHOBHI TEOPETHYHI 3acagyl ¥ METOAW Mi3HAHHS, YCBIIOMJICHHS poyi (PI3MYHOTO 3HAHHS Y JKHUTTI JIIOJMHU W CYCHUIBHOMY PO3BHTKY. 3a IIIE€IO
IIPOTrPaMoI0 HABUYAIOTHCS, SIK MPABUJIIO, YUHI, SIKI 00paJM CyCIiIbHO-TYMaHITapHUHN Ta XyI0KHBO-ECTETUYHUN HANPsIMH Mpogimizarii.

Ilpocpama akademiunozo piensa HaeuanHua ¢pi3uku tependadae OLTBIT TIUOOKE 3aCBOEHHS (I3UYHMX 3aKOHIB 1 TEOpIH, OBOJIOJTIHHS
HaBUYaJbHUM MaTepiajioM, HEOOXIHUM JJis IIHPOKOTO 3aCTOCYBAaHHS y TOSICHEHHI XIMIYHUX, Te0(i3WYHUX, O10JOTIYHUX, EKOJOTIYHUX Ta 1HIINX
NPUPOLHKX SIBULL, LUIICHOIO YSIBICHHS PO NPUPOAHMYO-HAYKOBY KApTUHY CBITY, PO3YMIHHs 3HAYCHHS 1 MICLs (I3UKH B CTPYKTYPl NPUPOJHHYUNX
Hayk. [i 3MicT mocTaTHiil 1Jis NPOJOBKEHHS BUBYEHHS (Di3MKM 5K HABYAILHOIO npenMeTa y BUIIUMX HaBYAJIBHUX 3aKjajax. 3a UMM Iporpamamu
HABYAIOTBHCS y4Hi, Ul SKuX (pi3uka € 0a30BUM MpeaMeToM abo TakuM, M0 TiCHO MOB’S3aHU 13 MPO(UTEHUMHU MPEeIMETaMH, a TAKOK 3IIHCHIOETHCS
3araJbHOOCBITHS IIJITOTOBKA YUYHIB, SKi HE BU3HAYMIIUCS 1010 HAMIPSAMY MPOGUILHOI MiATOTOBKH.

Ilpozpama npoginenozo piena Haeuannsa @izuku nependavac CUCTEMATH30BaHE BHUBUCHHS OCHOBHUX (I3MUHUX Teopid, GopMyBaHHS
CBITOTJISAIY Ta HAYKOBOTO CTHJIFO MHUCJICHHS YYHIB Ha OCHOBI (PI3MYHOT KapTHHH CBITY, OBOJIOJIIHHS METOJaMH HAyKOBOTO ITI3HAHHS Ta YCBIJIOMJICHHS
¢bi3MYHOTrO 3HAHHS Ha PiBHI, HEOOXIIHOMY JJIS MOJANBIIOTO MOT0 BUKOPUCTAHHS B MpodeciifiHiil AisTBHOCTI Ta MPOAOBXKEHHI (Di3MYHOI OCBITH.
OcHoBHUMH TIpOo(iIsIMU HaBYaHHS, J¢ (Pi3MKa BUBYAETHCS HA TAKOMY PiBHI, € Qi3UUHMMA, (I3UKO-MaTeMaTUIHUN 1 (i3uKo-TexHIUHMHA. [IpoTe Kypc



¢bi3ukn Moke OyTH TpOQUILHUM 1 B IHIIUX HampsiMax mpodutizarmii (Hampukiaa, TEXHOJOTIYHOMY), AKIIO (i3uka B HUX BIiJIrpae poib 0a30BOTO
HaBYAJIBHOT'O MPEIMETA.

He3Baxatouu Ha Te, 110 Iporpama piBHS Tpo(UIBHOT0 HaBYaHHS 3HAYHO TMEPEBUIITYE 32 0OCATOM HaBUAJIbHUX TOJWH MPOrPaMy aKaaeMidHOTO
piBHS, 1 3MICT CIIPSIMOBaHMI FOJIOBHUM YMHOM Ha MOTJIMOJICHHS 3HaHb, @ HE EKCTEHCHUBHE 1X PO3IIUPEHHS. AJDKE CTPYKTYpa Kypey Gi3uKu IUX piBHIB
Mae OyTH 1IEHTUYHOIO, TIPOTE BOHA BIAPI3HAETHCS BiJ MporpaMu PiBHSA cTaHAapTy. Lle 3yMoBiIeHO THM, IO 3aBJaHHS aKaJEeMI4HOi 1 mpodiabHOL
porpam 1o cyTi OJM3bKi 1 MalOTh MparMaTHYHUI XapakTep, Ha BIAMIHY BiJl IpOrpaMu piBHA CTaHIApTY, sKa MO CyTi CBITOIIAAHA. TOMY IIKITEHUMA
Kypc (i3UKH CTapIIoi MIKOJIHM CTPYKTYPOBaHO 3a GyHIAAMEHTATPHUMHU (I3MYHHMH TEOPISIMU — KJIACHYHA MEXaHiKa, MOJICKYJISIPHO-KIHETUYHA TEOPis
Ta ()eHOMEHOJIOTIYHA TEPMOIMHAMIKA, €JIEKTPOIUHAMIKA, PESATUBICTChKA Ta KBAHTOBA (Di3HKa.

Y noOynoBi 3MicTy Kypcey Gi3UKH akaeMiqyHOTO ¥ MpodUTLHOTO PiBHIB BUKOPHUCTOBYBABCS MPUHIIMIT MIHIMAJIBLHOTO JOTIOBHEHHS: JI0 IPOTPaMu
BUIIIOTO PiBHS BHOCWJIHMCS JIUIIE Ti KOMIIOHEHTH 3MICTYy, 0€3 SIKUX IIUIICHICTh CUCTeMH (DI3WYHHMX 3HAaHb JAHOTO po3Auly mopyrryeThes. [1lo6 mermie
OyJI0 OpiIEHTYBaTHUCS B TOMY, III0O caM€ JIOMOBHEHO, Y TEKCTI MPOrpaMu BHKOPHUCTAHO Pi3HI mpudTOBI hopMu: HamiB:KMPHUMH mPUPT BimoOpaxkae
3MICT MPOTPaMU PiBHS CTaHIAPTY, 3BUYAHHUI — JOMOBHEHHS ISl aKaJIEMIYHOTO PiBHSI, KYpCcu8 — JOTIOBHEHHS [T PiBHS PO 1IIbHOI0 HABYaHHS.

3acBOEHHS YYHSIMHU CUCTEMHU (DI3WYHMX 3HAHBb Ta 3/IaTHICTh 3aCTOCOBYBATH iX Y MpOIECl MI3HAHHS W B MPaKTUYHIA JiSTIBHOCTI € OJHUM 13
TOJIOBHUX 3aBJaHb HaBYaHHA (DI3MKH B cepefHiil mkoii. Sapo 3micty (i3uuHOi OCBITH CKIIa[aloTh HAYKOBI (akTH W (pyHIaMEHTalbHI i7el, METOIH
(bi3sudHOI HayKH, MOHSATTS H MOZENI, 3aKOHH # Teopii, MOKIaneHi B OCHOBY MOOYIOBH IIKITBHOrO Kypcy (isuku. MOro CHCTEMOYTBOPIOIOUHMI
CJIEMEHTAMH €:

— YYTTEBO YCBIJIOMJICHI YSBJICHHSI PO OCHOBHI BJIACTUBOCTI Ta SIBUII[A HABKOJIHUIITHHOTO CBITY, SIKI CTalOTh MPEIMETOM BUBUCHHS B TTIEBHOMY
po3niii Gi3uKy (HampUKIIad, MEXaHIYHUHA pyX y HOro OyJJeHHOMY CIPUIHSATTI SIK MEPEMIIIEHHS B IIPOCTOP1, TPOCTOPOBO-YACOBI YSABICHHS TOLIO);

— OCHOBHI TTOHSATTSI TEOPETHYHOTO 0a3uCy (HANPHUKIIAM, JUIsl MEXaHIKH — I1€ MIBUJIKICTh, TPUCKOPEHHS, CHJIa, Maca, IMITyJIbC, €Hepris), i7ei Ta
MPUHIUIH, IO 1X 00’ €AHYIOTH (HaNpHUKIal, BIIHOCHICTh PyXYy), HEOOX1/IH1 JIs1 YCBIIOMIIEHHS CyTi nepediry (pi3sudHuX sBUII 1 TPOIIECIB;

— abcTpakTHI MOJIei, TIOKJIa/IeHI B OCHOBY TEOPETUYHOI CHCTEMH (MaTepiajibHa TOYKa, IHEpIlialbHA CUCTEMa BiUTIKY TOIIO);

— ¢dopmynH, piBHSIHHS i 3aKOHH, 1110 BiITBOPIOIOTH CITIBBIAHOIIEHHS MIX (PI3MYHUMH BeTMUMHAMHU (PIBHSHHS pyXy, 3aKoHH Hpl0TOHA TOII0);

— PI3HOMAaHITHI 3aCTOCYBaHHS (PI3MYHUX 3HAHB JI0 PO3B’SI3aHHS MPAKTUYHUX 3aBJIaHb Ta HACHIJIKU iX BUKOPUCTAHHS B MMI3HABAJIBHIN ITPAKTHUIT
(pO3paxyHOK TaJIbMiBHOTO LUISXY, BIIKPUTTS TUIAHETH Y paH TOIIO).

KirouoBoto 03Hakoro (i3MYHOI, SIK 1 3arajibHOi CEpeHbOI OCBITH 3arajioM € KOMIIETCHTHICHUW MiAXiI J0 HaBYaHHS. 3a3HAYUMO, IO
MOJICpHI3allisi METOJWYHOI CHUCTEMH HaBYaHHS (I3UKM B 3arajJbHOOCBITHIM IIKOJI Ha 3acajax OCOOMCTICHO 30pI€EHTOBAHOTO, AISUTBHICHOTO 1
KOMIIETEHTHICHOTO MiJXOMIB Ma€ BinOyBaTHcs 0e3 OYiKyBaHb 10 IOBHOTO MEPEXOIy A0 IPYroro MOKOJIHHS JAEp>KaBHOIO CTaHAApTy W HOBHUX
HaBYaJbHUX Tporpam. Ik B OCHOBHIN, TaK 1 y CTapIIii MIKOJII 11l TXO0U B Tl YM 1HIIIM Mipi CITiJT 3apOBaKyBaTH.

3niCHeHHS NIepeX0y A0 KOMIETEHTHICHOT MO/ielli HaBYaHHs NepeayciM mnepeadadae: NPUHIIMIIOBO HOBE IUICTIOKIAaHHS Y TIeJaroriyHoOMY
MPOIIeCi; OHOBJICHHS CTPYKTYPH Ta 3MICTy HaBuYaHHS (DI3MKW; BU3HAYCHHs Ta OI[IHIOBaHHS PE3y/bTaTiB HaBYAHHS Yepe3 KIFOYOBI Ta MPEAMETHY
KOMIIETEHTHOCT] Y4HS; 3alpOBa/KCHHS KOMIIETEHTHICHO Opi€HTOBaHHMX (OpM i MeToniB HaBuaHHSI. KOMIETEHTHICHO 30pi€HTOBaHE HaBUaHHS Ja€
MOXJIMBICTh KOXXHOMY YYHEBI, CIIMPAIOYMCh Ha WOT0 3A10HOCTI, CXMJIBHOCTI, 1HTEPECH, IIHHICHI Opi€HTalii Ta Cy0'€KTUBHHMIA TOCBIZ, MOKJIUBICTD
peamizyBatu cebe B Mi3HAHHI Ta HaBUAIbHIA AiSUIBHOCTI. 3HAUYLIIMMH CTAlOTh Ti CKJIAJHUKUA HAaBYAIBbHO-BUXOBHOTO IIPOILECY, SIKI PO3BUBAIOTh
1HIUBIIYQJIBHICTh yUHS, CTBOPIOIOTH HAJIE)KHI YMOBH JJISI HOTO CAaMOPO3BUTKY 1 CAMOBHUPaKCHHSI.



[IpeameTHa KOMMIETEHTHICTh 3 ()I3UKH € IUIICHOIO CHCTEMOIO 3HaHb, 310HOCTEH, YMIiHb 1 I[IHHICHHX CTaBJCHb, HAOYTUX YYHSIMHU MiJ 4ac
HaBYaHHS (DI3UKH, IO aKTyaTi3yIOThCS 3rOAOM y CHeNM(PIYHMX KOHTEKCTAaX 1 CUTYalisX 3 SKUMH YyY€Hb 3YCTPIYAa€ThCSI B MOBCAKIECHHOMY KUTTI.
HaiiBaxnmuBilmmMM 3aBAaHHSM PO3BUTKY MPEIMETHOI KOMIETEHTHOCTI 3 (i3uku € (OpMyBaHHS B HHUX HAYKOBOT'O CBITOIUISITY, HAYKOBOT'O CTHJIIO
MUCJICHHSI Ta TPUPOJTHUYO-HAYKOBOI KApPTUHU CBITY, SKi CKJIAJAIOTh CHUCTEMOTBIPHY OCHOBY NMPHUPOIHHUYO-HAYKOBOI KOMIETEHTHOCTI. DOopMyBaHHS
MPEAMETHOT KOMIIETEHTHOCTI 3 (I3MKHK Tepeadadae OBOJIOMIHHS YIHSIMHU CYKYIHICTIO (yHIaMEHTAIbHUX 3HAHb MPO MPUPOY, CKIIAJ SIKUX 3aJCKUThH
BiJl O2)KaHOTO PE3yNIbTaTy; PO3BUTOK HAaBMUYOK Ta BMIHHA KOPHUCTYBAaTUCS (Di3MYHMMHU 3HAHHSMH B TIEBHUX CHUTYalisfX; HAOYTTS JOCBIAY BUPILICHHS
PI3HUX MPOOJIEMHUX CHUTYAIlld JJIsi YCBIOMJICHHS PiBHsI CBOIX ()YHKIIIOHAJIBLHUX 3HAHb; HaOYTTs JOCBIY BHUPIIICHHS 3HAYYIIMX CUTYyAIlid B Pi3HUX
KOHTEKCTaX; BUSBJICHHS I[IHHICHOTO CTaBIIeHHS a00 MOBEIIHKU BiMOBIIHO 10 OYIKYBAaHUX PE3YIbTATIB.

HeobOxinmHo0 yMOBOIO (OpMYyBaHHS KOMIIETCHTHOCTEH € MisUThHICHA CIPSMOBaHICTh y HaBYAIBHOMY IPOIIECi, sSKa Tmepeadadae MocTiiiHe
BKJIFOUEHHSI YYHIB y Pi3HI BUJM TENAroriqyHO IOMUILHOK aKTHBHOI HABYAJIbHO-II3HABAIBHOI MISUTBHOCTI 3 METOIO 3M00YTTS HOBUX 3HAHB, & TAKOXK
MpaKkTUYHA ii CIPSMOBaHICTh HAa X BUKOPHUCTAHHS.

EdextuBHMM 3ac000M (hOpMYyBaHHS MPEIMETHOT i KIFOUOBUX KOMIIETEHTHOCTEH YUHIB y Mpoleci HaB4aHHS (Di3HKH € HaBYAJIbHI MPOEKTH, SIKi
B)K€ TPUBAJIMN Yac BIPOBADKYIOTHCSA B MIKUIbHY MPakTUKY. OCKUIBKY 1IEH BUJ AiSTILHOCTI BIIEpIIE YBIHIIIOB 0 MporpaMu 3 Gi3UKHU sIK 000B’ SI3KOBHIA,
3YNUHUMOCS Ha HhOMY JOKJIAIHIIIIE.

MeTol0 HaBYaJIBHOIO TPOEKTYBaHHS € CTBOPEHHS II€1aroroM TaKWX YMOB I 4ac OCBITHBOTO IMIPOLIECY, 3a SKUX PE3yIbTaTOM €
IHAVBIAYaTBHHA JOCBIJ MPOSKTHOI JisSUTPHOCTI YUHS. YUYHUTEINb 31MCHIOE YIIPABIIHHS TaKOK JiSUTBHICTIO 1 CIOHYKA€E 70 MOITYKOBOI JTisSUTbHOCTI Y4HIB,
JIOTIOMAara€e y BU3HAUYCHHI METH Ta 3aBJaHb HAaBYAIBHOTO MPOCKTY, OPIEHTOBHHUX MPHUHOMIB JOCIIIHUIIBKOI MISUTBHOCTI Ta MOIIYKY iHMOpMaIii s
PO3B’sI3aHHS OKPEMHX HaBYATbHO-II3HABAILHUX 3a/1a4.

[Tim yac BUKOHAHHS HaBYAJIBHUX IPOEKTIB BUPINIYETHCS IlJIa HU3KA PI3HOPIBHEBUX JUJIAKTHYHHUX, BUXOBHUX 1 PO3BUBAJILHUX 3aB/IaHb:
PO3BHUBAIOTHCA Mi3HABAJIbHI HABUYKU Y4HIB, (POPMY€ETHCS BMIHHS CAMOCTIfHO KOHCTPYIOBATH CBOI 3HAaHHS, BMiHHS Opi€EHTYBAaTUCS B iHPOpMaLITHOMY
MPOCTOPi, aKTHBHO PO3BUBAETHCS KPUTUYHE MUCIEHHS, chepy KOMYHIKaIii TOmo. Y MPOEKTHIW MisUTBHOCTI BAXJIMBO 3aIlIKABUTH YYHIB 3I00YTTAM
3HaHb, SIKI 00OB’S3KOBO 3HANOONSTHCS B KUTTI. {7 mbOro HEOOXITHO 3Ba)KaTW Ha MPOOJIEMU PEATbHOTO JKUTTS, IJI PO3B’S3aHHS SKUAX IITIM
MOTPIOHO 3aCTOCOBYBATH 3/100YTTI 3HAHHSA. Y TaKOMY BUNAAKY YUHI BiTUyBalOTh MOTPEOY B 3HAHHSX.

VY mpoekTHi  poOOTI yuHi 3100yBarOTh KJIIOUYOBI HaBHYKM: IOCTAaHOBKA NpoOJeMH, IUIaHYBaHHA pOOOTH, TONIYK, 30upaHHS, 00poOka
iH(dopmarrii Ta mpe3eHTalisi pe3yabTaTiB poOOTH.

TakuM 4MHOM, MPOEKTHE HABUAHHS CIPUSE PO3B’A3aHHIO TAKUX MEJAroriyHuX LijIei:

CTBOPEHHS TTO3UTHBHOI MOTHBAIIIT IT1]1 YaC HABYaHHS;

dbopMyBaHHS HABUUOK PO3YMOBOI Ipalli, pO3BUTOK yMiHb aHaJi3yBaTH, BHOKPEMITIOBATH HAWBAKJIUBIIIE, POOUTH BUCHOBKH;

(dbopMyBaHHS IPUIOMIB TPYNIOBOi pOOOTH B KOJIEKTHUBI;

PO3BUTOK 1HAMBITyaJIbHUX 3/1I0HOCTEN Ta 0COOIUBOCTEH MUCIICHHS,

YIOCKOHAJIEHHSI HABUYOK MUCEMHOTO Ta YCHOT'O MOBJICHHS.

Po3pi3HsAIOTH Takl BUIUA TTPOEKTIB.

JocaigHUIBKi NPoeKTH — ToTpeOyIoTh 100pe 0OMIpKOBAaHOI CTPYKTYPH, TIOBHICTIO MAMOPSIKOBAHI JIOTII JOCIIPKEHHS 1 MalOTh BiAMOBIAHY
CTPYKTYPY: BUSHAUCHHSI METOJIOJIOTIT JOCIIKEHHS, TOOTO TEMHU JTOCIIIKEHHS, apryMEHTallis i1 akTyaIbHOCTI, MpeaMeTa i 00’ €KTa, 3aBJJaHb 1 METO/IIB
JOCIIJKEHHS, (JOPMYIIIOBAHHS T1I10TE3, PO3B’s13aHHS Mpo0i1eMu 1 BUOIp NUIAXIB 11 po3B’A3aHHS.
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TBop4i NpoeKkTH — HEe MAIOTh JETAITHHO OMPAILOBAHOI CTPYKTYPHU CHIIBHOI MISUTBHOCTI YUaCHHUKIB, BOHA PO3BUBAETHCS, MIAMOPSIKOBYIOYHCH
KIHLIEBOMY pe3ynbTary i hopmi fioro npeacraBieHHs (CTIHHIBKA, Bi1eO(iIbM, CBATO TOILO)

Indopmaniiini npoexTn — cnpsMoBaHi Ha 30upaHHs iHOpMaIli Tpo AKU-HEOYab 00’ €KT, SBUINE, HA O3HAHOMIICHHSI YIaCHUKIB TPOEKTY 3
niero iHpopmartieto, ii aHasi3 i y3aralbHEeHHs (aKTiB.

IIpakTH4Hi NPOEKTH — PO3B’sI3aHHS MPAKTHYHKX 3aBJIaHb «3aMOBHHKa» MPOEKTY 1 K pe3yibTaT — PO3pOOKa HAOYHOTO MOCIOHWKA, MaKeTy,
npuiany, o0agHaHHs, PEKOMEH A MO0 1X BUKOPUCTAHHS.

Irpogi (posaboBi) mpoekTH — 0OpaszHe BigOOpaKeHHSI PeaIbHUX IMPOIIECIB 1 SBUII B CIICHIYHHX (popmax, IrpOBUX CHUTYaIlisIX — SIK pe3ysbTarT,
MOJICTIIOBAHHS PEATbHOTO 00’ €KTY.

[HKOMM pO3B’si3aHHS PI3UYHUX TPOOJIEM MOXKE TTOETHYBATH OJHOYACHO BKa3aH1 TUITH MIPOCKTIB.

MokHa BUOKPEMUTH KiJIbKA 3arajlbHUX €TaIliB BUKOHAHHS MPOEKTIB.

1. Opezanizayiiino-niocomoeuuii. Yuumens: MOTHUBYE YYaCHHKIB, (JOpMy€ MIKpOTPYIH, JAOMOMAara€ y BH3HAY€HHI METH 1 3aBJaHb MPOCKTY
KO>)KHOMY y4YHEBI, po3po0JIeHHI TUIany peaiizanii ifei, Bu3Hayae KpUTepii OLIHKY AIsTTBHOCT YUHIB HA BCIX eTanax. Yuens: BU3HAYa€ METY 1 3aBJaHHA
MPOEKTY, PO3po0JIsie TUIaH poOOTH, IITyKae HEOOX1IHY /IS TTOYATKY MPOEKTYBaHHS 1H(OpMAIIito.

2. Ilowykoguii. Yuumenv: KOHCYIbTYE 3a 3MICTOM IPOEKTY, OTIOMArae B CHCTeMaTu3allii, y3arajlbHeHHI MaTepialliB, 3HAHOMUTH 3 MPaBHJIAMH
oopMIIEHHS TIPOEKTY, CTUMYJIOE€ PO3YMOBY aKTHUBHICTh YUYHIB, BIJICTeKYE TMPAKTUYHI Jii BUKOHABIIIB 1 OILIHIOE MPOMDKHI pE3ylbTaTH KOXKHOTO
yYacHHMKa, MPOBOJUTH MOHITOPHHI CHUIBHOI AisTBHOCTI. Yuews: 30upae, aHamizye i cucremarusye iHpopmaillito, o0roBopioe ii B Mikporpymax,
BHCYBA€ 1 MEPEBIPs€ TIOTE31, BUKOHYE MPAKTUIHY YACTUHY MPOEKTY, 0hopMIisie MakeT abo MOJIEbh IPOEKTY, TPOBOJUTH CAMOKOHTPOJIb.

3.ITiocymkoeuit. Yuumens: KOHCYJIBTY€ 3 UTaHb MiATOTOBKH 3BITY PO BUKOHAHY POOOTY, 3aXUCTY MPOEKTY, BUCTYIIAE B POJI €KcliepTa Ha
3aXHUCTI TIPOEKTYy, Oepe ydacTh B aHali3l BHKOHAHOI pOOOTH, OIIIHIOE BHECOK KOXKHOTO 3 BHUKOHABIIB. Yuens: opopMisie IMakeT TOKYMEHTIB,
iHpopMaLiiHui CcTEeH T 3a pe3ylibTaTaMU POEKTY, TOTY€E MPE3CHTALII0 pe3yJIbTaTiB poOOTH.

4. Ilpesenmauin pezynrvmamis. Yuumenwv: OUIHIOE Pe3yJbTaTH POOOTH. Yuensb: YCBIIOMITIOE OTPUMaHI pe3yJbTaTh 1 CrIocoOu iX OoTpuMaHHS,
BUKJIA/Ia€ 3MICT MPOEKTY (MPE3EHTYE MPOEKT), BINOBIIA€ HA 3aITUTAHHS.

HaiiBaxxnmuBimoro 3100yTKOM, KWK Y49HI OTPUMYIOTh B XOJ1 MPOEKTHOI MisUTBHOCTI, € (POpMYBaHHsI 3/IaTHOCTI iX IO MOIIYKOBOI JisTTbHOCTI,
¢opMyBaHHS HAaBUYOK NYyOJIIYHOTO BHCTYIy Ta Mpe3eHTalii pe3ynbTaTy CBO€I poOOTH (IIPOEKTHOTO MPOAYKTY) 1 MIiATBEPIKEHHS BIACHOI
KOMITETEHTHOCTI. Y MiHHSI KOPOTKO 1 IEPEKOHJIMBO PO3IOBICTH MPO cebe 1 CBOI0 pOOOTY € BUMOTOIO CYy4aCHOT'O CYCIIJIBCTBA.

3axUCT TPOEKTIB, AK TpaBUiIo, BimOyBaeThcs y (opmi mpeseHTtarii (7-10 xBuUIWH), y XOIi KO Y4€Hb Ma€ O3HAMOMHUTH NPHUCYTHIX 3
pesyabTataMu cBO€i poOOTH. ['0TylouM mpe3eHTalilo, y4eHb MOBHHEH BUCIOBHTHUCSA 3 TAaKMX OCHOBHMX IHTaHb: BCTYyIN (TeMa, METa, 3aBJaHHS
HABYaJIBHOTO MPOEKTY), pE3yJIbTATH HABYAJIHHOTO MPOCKTY, BUCHOBKH.

OCKUTbKM BUKOHAaHHS HaBUAJIIbHUX MPOEKTIB Iepeadayae iHTErpoBaHy MOCHIAHUILBKY, TBOPUYY JiSUIbHICTH Y4YHIB, CIIPSIMOBAaHY Ha OTPUMAaHHS
CaMOCTIMHUX pEe3yJbTATiB 32 KOHCYJIbTATUBHOI JIOTIOMOTH BYMTEJS, TO HAWBHUINOI OIIHKM 3a TAaKWUH BHJ HaBYAJIbHOI POOOTH MOXKE 3aCIyroBYBAaTH
yUeHb, II0 HE JIMIIE BUSBISE 3HAHHS, a M JIEMOHCTPYE 3MIaTHICTH 1 JOCBi €(EKTUBHOTO 3aCTOCYBaHHS IUX 3HaHb. OIIHIOBAHHS 3IHCHIOETHCS
1HIUBITyaJIbHO, 32 CAMOCTIMHO BUKOHAHE y4yHeM 3aBAaHHsA. OKpiM OIIHIOBAHHS MPOIYKTY MPOEKTHOI MIsNTBHOCTI, HEOOX1AHO BpaxyBaTH IICUXOJIOTO-
nenaroriuauil epext: popMyBaHHS OCOOUCTICHUX SKOCTEH, CAMOOIIIHKH, YMIHHS pOOUTH yCBITOMIICHUN BUOIp 1 OCMUCITIOBATH HOTO HACIIAKH.

VY 3B’A3Ky 3 IIUM OITIHKH 32 HaBYaJIbHI MPOEKTH 1 TBOPYI pOOOTH BUKOHYIOTh HAKOMUYYBAIbHY (YHKIIIIO, MOXYTh (DiKCyBaTHCSA B MOPTHOITIO 1
BPaxOBYIOThCS MPH BUCTABJIEH! TEMAaTHYHOI OIIHKH.



[xinpHUN Kypc GI3UKH CHOPSIMOBAaHWN Ha 3aCBOEHHS YYHSMU HAyKOBHUX METOJIB MI3HAHHS MPUPOAH. 3aBISKA HaBYATHLHOMY (DI3UIHOMY
eKCIIEpUMEHTY y4HI OBOJIOAIBAIOTH JIOCBIIOM MPAKTUYHOI AISITBHOCTI JIFOJICTBA B rairy3i 3100yTTs (hakTiB Ta IXHBOTO MOMEPEIHBOr0 y3arajJbHEHHS Ha
PIBHI €MIIPUYHUX YSBIICHb, TIOHATH 1 3aKOHIB. 3a TaKUX YMOB (Di3WYHUH EKCIIEPUMEHT BUKOHYE (DYHKIIIFO METOAY HAaBYAJIBHOTO TMi3HAHHS, 3aBJISIKH
SAKOMY Yy CBIJIOMOCTI Y4YHIB YTBOPIOIOTHCS HOBI 3B’SI3KM Ta BiJHOWICHHS, (OPMYIOTHCS Cy0’€KTMBHO HOBe ocoOucticHe 3HaHHi. Came uepe3
HaBUYaJIbHUN (PI3UYHUHN €KCTIEPUMEHT Halle(pEeKTUBHIIIE 3A1MCHIOEThCS MIsUTbHICHUH MIAX1T 10 HABYaHHS (hi3HKH.

3 iHmoro 00Ky, HaBYATbHUN (PI3UUHUI €KCIEPUMEHT TUAAKTUYHO 3a0e3Meuye MpolecyalbHy CKIIaJOBY HaBUYaHHS (i3UKH, 30KpemMa GpopMmye B
YYHIB €KCTICPUMEHTAIIbHI BMIHHS W JTOCIII THUIIBKI HABUYKH, 030pOIO€ X ITHCTpYMEHTapieEM JOCTIIHKEHHS, IKU cTae€ 3acO00M HaBYaHHS.

Takum 4nHOM, HAaBYATIHHUN (PI3SUUHUI EKCIEPUMEHT K OpraHiyHa CKJIaJ0Ba METOIMYHOI CUCTEMH HaBuaHHS (i3uku 3abe3neuye popMyBaHHS
B YUYHIB HEOOXITHUX MPAKTUYHUX YMiHb, JOCTITHUIIBKUX HABUYOK Ta OCOOHMCTICHOTO JOCBIAY €KCIEPUMEHTAIbHOI JiSIILHOCTI, 3aBISKH SIKHM BOHH
CTalOTh CIPOMOXXHUMHU y MEXax HaOyTUX 3HaHb PO3B’SA3yBaTH Mi3HABaIbHI 3aBJaHHs 3ac00aMu (Di3UYHOTO EKCIEPUMEHTY. Y IIKIJIbHOMY HaBYaHHI
BiH peai3yeTbesi y GopMi IEMOHCTPAIHOTO W (PPOHTATBLHOTO €KCIEPUMEHTY, JTa0OpaTOPHUX POOIT, poOIT (hi3MUIHOTO MPAKTHUKYMY, T03aypPOUHUX
JOCTIIB 1 CIIOCTEPEkKEHB TOMIO i BUKOHYE TaKi (QyHKITIi:

— ¢opMyBaHHS KOHKPETHO-UYTTEBOTO JIOCBITY i PO3BUTOK 3HaHb YUHIB IMPO HABKOJUIITHIN CBIT Ha OCHOBI ITIJIECIIPSIMOBAHUX CTIOCTEPEKEHD 32
nepedirom (i3MYHUX SBUIL 1 MPOLIECiB, BABUEHHS BIACTUBOCTEH T1JI Ta BUMIPIOBAaHHS (DI3MUHMX BEJIWYHH, YCBIIOMIICHHS IXHIX CYTTEBUX O3HAK;

— BCTaHOBJICHHS W TepeBipKa 3aco0aMu (PI3MYHOTO EKCIMEPUMEHTY 3aKOHIB MPHUPOJH, BIATBOPEHHS (PyHIaMEHTaIbHUX JOCIIIIB Ta IXHIX
pe3yJbTaTiB, SIKi CTaJIM BUPIIIAIHHUMHU Y PO3BUTKY 1 CTAHOBJIEHHI KOHKPETHHUX (PI3MYHUX TEOPiii;

— 3aJly4eHHs YYHIB 70 HAYKOBOTO TOIIYKY, BUCBITJIECHHS JIOTIKA HaYKOBOTO JOCITIIKCHHS, IO CIPUSE BUPOOICHHIO B HUX JOCIITHUIIBKUX
npUOMiB, (POPMYBAHHIO EKCIIEPUMEHTAIBHUX YMiHb 1 HABHUOK;

— O3HAWOMJICHHS YYHIB 13 KOHKPETHUMH MPOSBAMH 1 3aC00aMH €KCIIEPUMEHTAILHOTO METOTY JOCIIIKEHHS, 30KpeMa 3pi3HUMHU CTIIoco0aMu i
METOJaM{ BHMIpIOBaHb: IMOPIBHAHHSA 3 MIpOIO, 3aMIIIEHHS Ta METOJ Oe3MOCepeHbOi OIIHKHM, a TaKOX KaJOPUMETPUYHUH, CTPOOOCKOMIUHUM,
ocmiorpadiqHui, 30HI0BUM, CIIEKTPATILHUN TOIIIO;

— JEMOHCTpaLlis MPUKIAJTHOTO CIIPSIMYBaHHs (Di3MKHU, PO3BUTOK MOJITEXHIYHOTO CBITOTIISAAY 1 KOHCTPYKTOPCHKHX 310HOCTEH yUHIB.

VY cucreMi HaBYAJIBHOTO (PiI3MYHOTO €KCIIEPUMEHTY OCOOJMBE MiICIe HAJICKUTHh (PPOHTATLHUM JaOOpaTOpHUM podoTaM 1 poboTam (Hi3UIHOTO
MPAaKTUKYMY, SIKi 371 CHIOIOTh TPAKTUYHY MiArOTOBKY Y4HIB. 32 3MiCTOM €KCIIEPUMEHTAIBHOI iJIBHOCTI BOHM MOXKYTh OyTH 00’ €/1HaH1 B TaKi rpymu:

— CIIOCTEPEKEeHHs (DI3UYHUX SBHII 1 MPOIeCiB (OPOYHIBCHKOTO pyXYy, i MarHiTHOTO IOJS Ha CTpyM, iHTepdepeHii Ta nudpakiii cBiTia,
CYIUIBHOTO Ta JIIHIHYACTOTO CIEKTPIB TOIIO);

— BHUMIPIOBaHHS (PI3UYHUX BETUYMH 1 KOHCTAHT (TYCTHHM Ta TUTOMOI TEIUIOEMHOCTI PEYOBUHH, IPUCKOPEHHSI BUIBHOTO MaJiHHA, KoedilieHTa
TEPTsl KOB3aHHS, MOAYJISl IPY>KHOCTI, TUTOMOTO OMOPY ITPOBIIHHUKIB, OKa3HUKA 3aJJOMJICHHSI CBITJIa TOIIO);

— BHBUCHHS BUMIPIOBAJIBHUX MpUIaiiB (MEH3YpKH, BaXUIBHUX TEPe3iB, TEPMOMETpA, aMIIEPMETPa, BOJBTMETPA, ICUXPOMETPA, OMMETpa
TOIO) 1 TPaayIOBaHHS MK (JUHAMOMETPA, CIIEKTPOCKOIIa, TEPMICTOpa TOIIIO);

— 3’sCyBaHHs 3aKOHOMIPHOCTEH 1 BCTAHOBJICHHS 3aKOHIB (YMOB PIBHOBAru Bajkels, 3aKOHY 30epeXeHHs eHeprii, 3akoHy Oma, Apyroro 3akoHy
HrroTona, 3akoHy 30€peKeHHS IMITYJIBCY TOIIIO);

— CKJIaJIaHHsI TPOCTUX TEXHIYHUX MPHUCTPOIB 1 MOAETIeH Ta TOCTiKEHHS IXHIX XapaKTEepUCTUK (€IEKTPOMArHita, JBUT'yHa MOCTIHHOTO CTPyMY,
HaITiBIPOBIIHUKOBOTO J10/1a ¥ TPaH3UCTOPA, paaionpuiiMada, U paKiiiHoil IPaTKH, JIiH3 TOIIIO).



Buxonanus yaboparopHux poOIT mependavyae BOJOIIHHS YYHSIMH MEBHOIO CYKYIHICTIO YMiHb, IO 3a0€3MeUyIOTh OCATHEHHS HE0OX1THOTO
pe3ynbTaty. Y KOKHOMY KOHKPETHOMY BHITQJKy el HaOlp yMiHb 3alie)KaTHMe BiJ 3MICTy AOCTIAY ¥ MOCTAaBIIEHOI METH, OCKUIBKH BH3HAYAETHCS
KOHKPETHUMH JisIMH YYHIB TIiJl YaC BUKOHAHHS JJaOopaToOpHOi poO0oTH. Pa3oM 3 TUM BOHHU € BIITBOPEHHSM Yy3araJbHEHOTO E€KCIIEPUMEHTAIBHOTO
BMIHHS, K€ (POPMY€ETHCS BC1€I0 CUCTEMOIO HABYAILHOTO (DI3MYHOTO EKCIIEPUMEHTY 1 Ma€ CKIaJHy CTPYKTYPY, IO MiCTHTD:

a) YMIiHHS TUIAaHYBAaTH EKCIIEPHUMEHT, TOOTO (hOpMYITIOBATH HOTO METY, BH3HAUaTH EKCIEPUMEHTAIbHHIA METOJ 1 JaBaTH MOMY TEOpETHYHE
OOIpyHTYBaHHS, CKJIaIaTH IUIaH JOCIiAYy ¥ BU3HAYATH HAMKpalll yMOBH HOTO MPOBEIEHHs, 00MpaTy ONTUMANIbHI 3HAYCHHS BUMIPIOBAaHUX BEIMYHMH Ta
YMOBH CITOCTEPEKEHb, BpaXOBYIOUYH HasIBHI €KCIIEPUMEHTATBHI 3aC00MH;

0) yMIHHS TIATOTYBAaTH E€KCIIEPUMEHT, TOOTO obuparu HeoOXxinHe oOjanHaHHA ¥ BUMIpIOBaNbHI Mpuiaau, 30MpaTH AOCHIIHI YCTAaHOBKH YU
MO/ICITi, pallioHAIFHO PO3MINTYBATH P, JOMAralouuch OE3MeYHOTO MTPOBEACHHS JTOCTIAY;

B) YMiHHS CIIOCTEpIraTH, BU3HAUYATH METY i 00’ €KT CIIOCTEPEKEHHS, BCTAHOBIIIOBATH XapaKTEPHI O3HAKU Nepediry Gpi3suvHuX sIBHIL 1 IPOIIECIB,
BHJIUIATH iXHI CYTTEB1 O3HAKH,

') YMiHHS BUMIpIOBaTH (i3WYHI BEJIMYMHU, KOPUCTYIOUHCH PI3HUMU BHUMIPIOBAIBHUMU MPHJIAJAaMU W MipaMH, TOOTO BU3HAYATH LIHY MOIUIKH
IIKAJIK TIPHIIATY, 11 HYDKHIO Ta BEPXHIO MEXY, 3HIMATH TTOKa3aHHS TPUIIATY;

1) YMiHHSI OOpOOJIATH pe3ylbTaTH €KCIIEPUMEHTY, 3HAXOJUTH 3HAYCHHSI BEJIMYMH, TOXHUOKHU BUMIpIOBaHb (Y CTapIii IIKOJIi), KPECTUTH CXEMH
JOCIIJIIB, CKJaJaTH TaOJuIll OJACp)KaHUX JaHWUX, TOTYBaTH 3BIT TPO TMPOBEACHY poOOTy, BECTH 3amuC 3HAaYeHb (I3MUYHUX BEIUYUH Y
CTaHJapTHU30BAHOMY BUTJISIII TOLIO;

€) YMIHHS IHTEPIPETYBaTH PE3YIbTaTH E€KCIICPUMEHTY, ONMCYBATH CIIOCTEPEIKYBaHI SIBUINA Ta MPOIECH, BXKUBAIOYU (DI3UIHY TEPMIHOJIOTIIO,
MOJaBaTH pPE3yNbTaTH y BUMIAAL (GopMyn 1 piBHSAHB, (YHKLIIOHAJBHUX 3aJIeKHOCTEH, OyayBatu rpadiku, poOUTH BHCHOBKM IPO TMPOBENCHE
JOCIIKCHHSI, BUXOJISTYH 3 TTOCTABJICHOT METH.

OueBuaHO, M0 (POPMYBAHHS TAKOTO y3araJlLHEHOTO EKCIEPUMEHTAIBHOTO BMIHHS — TPOLEC JTOBrOTPUBAINHN, KU BHUMAarae IIaHOMipHOT
poOOTH BUMTENIS i YUHIB MPOTATOM YChOTO Yacy BUBYCHHS (Di3UKH B OCHOBHIH 1 cTapiiiii mkosiax. [lepeniueni B mporpamMi 1eMOHCTpaIliidHI TOCTiAN i
nabopaTopHi poOOTH € MiHIMAIbHO HEOOXITHUMHU W TOCTATHIMHU I0JI0 BUMOT Jlep>kaBHOTO cTaHAapTy 0a30BOi i MOBHOI 3arajibHOi CepeIHbOI OCBITH.
[Ipote 3anexHO BiJ YMOB 1 HasBHOI MaTepiaibHOI 0a3u KabiHeTy (i3MKM BUMTENb MOXKE 3aMIHIOBATH OKpeMi poOOTH abo JeMOHCTpaIliiiHI JTOCITian
PIBHOIIIHHIMHY, BUKOPHUCTOBYBATH Pi3HI IXHI MOXKIIMBI BapiaHTU. BiH MOXke JTOMOBHIOBATH IIed MEPEeNiK MT0JAaTKOBUMH IOCIiTaMH, KOPOTKOUACHUMU
EKCIICPUMEHTAJIbHUMH 3aBJAaHHSMH, 30UIBIIYBATH iXHIO KUIBKICTH ITiJlT 4aC BUKOHAHHS (PPOHTAIBHUX JTA0OpaTOpHHX pPOOIT abo (i3MpakTUKyMY,
00’ eIHYBaTH KiJIbKa pOOIT B OJTHY TOIIIO.

HaBuanbHa qisSUIBHICT YYHIB Y MPOIECI BUKOHAHHS (DI3MYHOTO EKCIEPUMEHTY MOYKE MATH PI3HHUN XapakTep:

a) penpOAYKTUBHUM, KOJIM BIAMOBIIHI €KCIIEPUMEHTAJIbHI 3aBJaHHs (POPMYIOTh YMIHHSI, HE BUMAaraloud CaMOCTIHHOTO 3100yTTsS HOBUX 3HAHb 3
¢bi3uKH, a TUILIE MATBEPDKYIOTh YK€ BiIoMi (akTH i iCTMHU a00 UTIOCTPYIOTh TEOPETUYHO BCTAHOBIICH] TBEPIXKEHHS,

0) YaCTKOBO-TIOIIYKOBHA, KOJIU TI1]T BUSIBJSIETHCSI HOBUH €JIEMEHT 3HAHHS K Pe3yJbTaT HAIMlIBCAMOCTIHHOI MONTYKOBOI MIsUTBHOCTI YUHIB;

B) JOCIITHUIBKUH, KOJM B pE3yabTaTi CAMOCTIHHOTO BUKOHAHHS €KCIIEPUMEHTY Y4HI poOJIsITh BUCHOBKHU Ta y3arajibHEHHS, L0 MalOTh CTaTyC
Cy0’ €KTUBHO HOBOT'O JIJISl HUX 3HAHHSI.

KoxHuit 13 1MX BUIIB AiSUTBHOCTI peasi3yeThesi 3ac00aMH IIKITFHOTO (PI3SMUHOTO €KCIIEPUMEHTY 3aJIe)KHO BiJ] KOHKPETHOI METH Ta 3aBIaHb
ypoky ¢izuku. BiaTBOprOBanbHUN €KCIIEPUMEHT, SIK MPABHUIJIO, BUKOPUCTOBYIOTH ITi/I Yac MOMEPEAHHOTO O3HAWOMIICHHS YYHIB 13 (DI3UYHUM SIBHIIEM
abo B mporeci MIATBEPKEHHS IXHBOTO MOBCSIKACHHOTO OCBiNy (HAmpUKIad, AOCIIAH, L0 UIIOCTPYIOTH SIBUIIA IHEPIii Ta B3aeMOJii TiJ,
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TETUIONPOBIIHICTH TUJI, BAMIPIOBAHHS JOBXXWHH M MacH, CIIOCTEPEKeHHS iHTepdepeHItii Ta qudpakiiii CBITIa), i1 Yac BUBYCHHS TEXHIYHUX MPUCTPOIB
Ta X Mozenel (HanpuKial, BUBYCHHS €JIEKTPUYHOrO JIBUTYHA MMOCTIHHOTO CTpyMy, OyaoBa i 1ist ¢poropene Ha poToeneMeHTi). Y Mporeci BAKOHAHHS
7abopaTOpHUX POOIT BiH BUKOPUCTOBYETHCS 3 METOI BHUPOOJICHHS MOYATKOBUX EKCIIEPUMEHTAIBHUX YMIHb (HAIPHUKJIAA, CKIAAaHHS €JIEKTPUYHOTO
KOJIa Ta BUMIPIOBAaHHS CHJIM CTPYMY B PI3HUX HOro IUISTHKax) abo Ha eTarli 3aKpilUIeHHS HaBYAIBHOTO Marepiaiy, HAIPHKIAJ, 3 METOI0 MEepPEeBIPKH
BHBYCHOTO 3aKOHY (BUBUYEHHS 3aKOHY 30€peKEeHHS MEXaHIYHO1 €HEeprii, BAMIPIOBAHHS 3apsiAy €ICKTPOHA eIEKTPOITHYHIM CIIOCOOOM TOIIIO).

YacTKOBO-TIOUTYKOBUI €KCIIEPUMEHT BHUMarae ocoOJIMBOI opraHizaiii mi3HaBaJbHOI JiSUIBHOCTI YYHIB, KOJH 32 HE3HAYHOI JOTIOMOTH BUMTEIIS
BOHUM BCTAHOBIIIOIOTh 3aKOHOMIPHOCTI MPUPOJX a00 XapakTepHi pHcH (i3MYHOTO sBHINA (MOPIBHSHHS KITBKOCTI TEIJIOTH MPHU 3MINTYBaHHI BOJIH
pi3HOi TemnepaTypH, BIACTUBOCTI HacH4eHOi mapH, 3anexHicTh EPC iHayKmil BiJ IBUIKOCTI 3MiHM MarHiTHOTO MOTOKY TOIIO), BUBYAIOTh MEBHUI
croci6 BuUMiproBaHHs (Pi3MYHOT BETWYMHU (BU3HAYCHHS OMOPY TMPOBIIHHMKA 3a JOMOMOTOI0 amIrepMmerpa i BoibTMeTpa, Bu3HaueHHs EPC i1
BHYTPIIIHBOTO OIOPY JKEpeia CTPyMy, BU3HAUEHHS IIOKAa3HWKA 3JIOMJICHHS CKjia Tomlo). Haifuyacrtime meidl BuJ HaBYaIbHOTO (Pi3MUHOIrO
€KCIIEPUMEHTY 3aCTOCOBYIOTH OJIpa3y MIC/Isl BUBYCHHS BIATIOBIAHOTO SIBHINA, 3aKOHOMIPHOCTI, TTOHATTS (PI3UYHOT BEIMYUHU, & TAKOXK y (HI3SUIHOMY
MPAKTUKYMI, SIKHH Ma€ Ba)KJIMBE 3HAYEHHS JJI 3aKpilUieHHs 3HaHb. [IpoTe 1HKOMM HOro BUKOPHCTOBYIOTH Ha €Talli BUBYCHHS HOBOTO HaBYAIBLHOTO
Marepiany, 0OCOONMBO KOJM yYHSM HEOOXIJHO YCBIIOMHUTH CYTTEBI O3HAaKM (DI3WYHUX SBUI (BUBUYCHHSI OHOTO 3 130IPOIIECIB, CIIOCTEPEKECHHS il
Mar"iTHOTO TOJISL Ha CTPYM TOIIIO).

@DI3UYHAI EKCTIEPUMEHT Ja€ MOJKJIUBICTh YYHSIM BHSBISIOTH BHUCOKHM PIBEHb IMi3HABAIBHOI CAMOCTIMHOCTI B TIPOIECI JOCIHIIHHUIIBKOT
TiSUTBHOCTI, a OT)KE, BOHM TIOBHHHI BOJIOITH BiJMOBIAHMMH 3HAHHSAMH ¥ MaTH NIEBHY MPAKTUYHY ITiATOTOBJICHICTD, IO JAIOTh 3MOTY CKJIAJaTH IUIaH
JOCITIJDKEHb, CAMOCTIHHO TOTYBaTH Ta BHUKOHYBAaTH iX, IHTEPIPETYBaTH OJEpXaHI PE3ylbTaTH Ta POOUTH HEOOXITHI BHCHOBKH. TOMY BHUKOHAHHS
TaKOro (hi3UYHOTO EKCIEPUMEHTY MOTpedye BiA YUUTENIs OCOOIMBOTO BMIHHS KEPYBaTH IMi3HABAJIBHOIO JiSUIBHICTIO YUYHIB, aJ’KE CaMOCTIHHE 3700y TT
HUMH HOBOTO 3HaHHS HE MMOBHHHO IMITH XHOHUM IUIIXOM, 2 TOMY Ma€ BiOYBaTHCS ITiI HEYXUILHUM KOHTPOJeM 3 00Ky BuutTens. Haituacrime nanuii
BUJ] €KCIIEPUMEHTY 3aCTOCOBYIOTH I/l Yac y3arajJbHEHHS M cucTeMaTu3allii 3HaHb ab0 B MPOLECi BUBYEHHS HOBOT'O HAaBYAJIBHOI'O MaTepiaiy, KOJH
Y4HI BCTAHOBJIIOIOTH TIEBHY 3aKOHOMIPHICTh YW 3aKOH (HANpPHKJIa/A, BUSABICHHS YMOBH PIBHOBard Ba)kels, 3°sICYBaHHS YMOB IIJIaBaHHs TUT Yy PiAHHI,
JOCHIJKEHHST 3aJIeKHOCTI MK THCKOM, 00’€MOM 1 TeMmIeparyporo Tasy, IOCHiPKEHHS 3aJIeKHOCTI OMOpY MeTalliB 1 HaNiBIOPOBIAHUKIB Bij
TeMIepaTypHu).

KinpkicHe CHiBBIAHOIIEHHS MK LIMMU BUJAMU HAaBYAJIBHOTO (DI3HUYHOTO €KCIIEPUMEHTY HE MOYKHA BU3HAUYUTH HOPMATUBHO, OCKUIBKH Ha TXHIH
BHOIp BrumMBae Oarato 4ymHHUKIB. lle ¥ BiAMoOBiIHICT 0OpaHOTO PIBHA CAMOCTIMHOCTI y4YHIB METI YPOKY, 1 HMIATOTOBJIEHICTh iX 10 CIpUHAMaHHS
HaBYaJHLHOTO MaTepiayly Ha BIIMOBITHOMY PiBHI, 1 caM 3MICT JOCHTIAY, ¥ YMIHHS BUMTENs 3a0€3MEYUTH HA YpOIll HAJCKHUN pPIBEHBb Mi3HABAIHHOL
aKTUBHOCTI y4HIB. Y BHOOpI KOHKPETHOIO HMOro BUAY BYHMTEIb MYCUTh KEpPYBAaTHUCS THMM MIPKYBaHHSIMHM, L0 KOXKHA JEMOHCTpALlis, KOXHE
CIoCcTepekeHHs abo sabopaTopHa poOOTa, KOXHUK JOCHTIA TIOBUHEH, 3 OJHOTO OOKy, 3a0e3leUnTH BUKOHAHHS MPOTPAMHUX BHUMOT JIO
eKCIIepUMEHTAIBHOT MIATOTOBKM YYHIB HA IEBHOMY OCBITHBOMY PiBHI, 3 1HIIIOTO — PO3BMBATH B YYHIB FOTOBHICTh CIIpUAMATH HaBYAIBHUN MaTepial
Ha ONTHMAaJIbHOMY ISl HUX 32 MI3HABAJIbHUMHU MOXJIMBOCTSIMU PiBHI aKTUBHOCTI.

CamocriiiHe eKCIepUMEHTYBaHHs y4YHIB HEOOX1IHO PO3LIMPIOBATH, BUKOPUCTOBYIOUM HaWIpoCTille o0NaJHaHHSA, 1HKOJIM HaBiTh CaMOpOOHi
npuiaan ¥ modyroBe oOiamHaHHs. Taki poOOTH MOBMHHI MaTH IONTYKOBUH XapakTep, 3aBIsIKM YOMY Yy4YHI 30aradyroTbCsi HOBUMHU (paKTaMH,
y3arajibHIOIOTH iX 1 pOOJISITh BUCHOBKU. Y TMPOILIECI TAKOi MisITLHOCTI YYHI MAIOTh HABUMUTHUCS CTABUTU METY JOCIHIKEHHS, OOUpaTH aIeKBaTHI METOIU
1 3acO00M JOCTIKEHHS, TUTAHYBATH Ta 31MCHIOBATH €KCIIEPUMEHT, OOPOOJIATH HOTO pe3yabTaTi i pOOUTH BUCHOBKH.



Pazom 3 TuM, BapTO BpaxoByBaTH, 10 BYKJIMBUM 3aBJIaHHIM Kypcy (i3UKH CTapIIOi MIKOJU € PO3BUTOK YMIHb y4HIB (DOpPMYyBaTH TEOPETUUHI
y3arajgbHEHHs, 3aCBOIOBATH He Jiniie (aKTOJIOTIUHUI MaTepial Ta eMIipuyHi METOAM Mi3HAHHS, ajie i yCBIIOMITIOBATH TEOPETUYHI MOJIENi, 3aKOHHU 1
npuHunu ¢i3uku. Ak 3a3HadaB A. EWHIITEHH, y PO3BUTKY Cy4acHOi (hi3MKH HEMOXKIIMBO BIJOKPEMHUTH €KCTICPUMEHTAIBHHUMN 1 TEOPETUIHHN METO/IH,
OCKIUJIBKM BOHU 3aBXJIU MOPYY, HEBIJI'€MHI Ta B3a€MOIIOB’si3aH1 OAKH 3 OAHUM. OBOJOAITH TEOPETUYHUM 3HAHHAM 1 BMIHHAM HOT'O 3aCTOCOBYBAaTH B
MPAKTUYHINA TISTBHOCTI JTIOJUHU — OJHE 3 OCHOBHUX 3aBJaHb Kypcy (i3uku. TomMy MIKUIbHHUHN Kype (Pi3UKH, 30KpeMa CTapIIoi MIKOJIH, CTPYKTYPOBAHO
3a ynoameHmanoHumMu @QisuuHUMU MeopiamMu — KIaCUYHA MEXaHiKa, MOJEKYJISIpHO-KIHETHYHA Teopis W ()eHOMEHOJOriuHa TepMOJAMHAMIKa,
€JeKTPOIMHAaMIKa, KBAaHTOBA (pi3HKa.

3acBO€HHS 3HaHb 3 (I3UKM 3HAYHO TOJIMIIYETHCS, SKIIO B OCHOBY HaBUYAJIbHO-MI3HABAJIBHOI [iSUIBHOCTI YYHIB IOKJIACTH MNJIAHU
y3araJibHIOI0YO0I0 XapaKTepy, 3a SKUMHU PO3KPUBAETHCS CYTh TOTO UM 1HIIOTO MOHSTTS, 3aKOHY, (PaKTy TOILO.

Tax, 3MiCT Hayk06020 akmy (hyHOameHmarbHo20 00C1idy) BABHAYAIOTH:

— CYTbh HayKOBOTO (DaKTy 4u Omuc AOCTiy;

— XTO 3 YYCHUX BCTAHOBUB JaHUH (PaKT Ui BUKOHAB JOCIIJI;

— Ha MiICTaBi AKUX CYIKCHb BCTAHOBJICHO JaHUH (hakT a00 CXeMaTHYHHIA OIUC JOCIITHOT YCTaHOBKH;

— sIKe 3HAYEHHS BOHU MAalOTh ISl CTAHOBJIEHHS i PO3BUTKY (Pi3U4HOI Teopii.

Jlnst mosicHeHHS hi3uuno20 sA6uUwa HEOOX1THO YCBITOMUTH:

— 30BHIIIIHI 03HAKH MEpediry JaHOTO SIBUILA, YMOBH, 32 SIKHX BOHO Bi10yBa€ThCS;

— 3B’SI30K JAHOTO SIBUIIA 3 1HIIUMU;

— sKi (PI3MYHI BETUYNHHU HOTO XapaKTepPU3YIOTh;

— MOKJIUBOCTI TPAKTUYHOTO BUKOPUCTAHHS JIAHOTO SIBUIINA, CIOCOOW MOTIEPEHKEHHS IKIJTMBUX HACTIAKIB OTO MPOSBY.

CyTHiCTh nouamms ¢izuunoi eenuyuny BU3HAYAIOTh!

— BJIACTHBICTb, SIKY XapaKTepHU3ye naHa (Hi3nyHa BEIUIHHA;

— 1i o3HavyeHHs (nediHimisn);

— (opmyna, mokazeHa B OCHOBY O3HAYEeHHsI, 3B’ 130K 3 IHIIMMH BEJIMYMHAMU;

— onuHHII (Pi3UYHOT BETUYHHH;

— cToco0u i BUMIpIOBaHHS.

Hns 3axony ue:

— (opMyITIOBaHHS 3aKOHY, 3B’ 130K MK SIKMMH SIBUILIAMH BiH BCTAHOBJIIOE;

— MaTeMaTH4HEe BUPaKEHHS 3aKOHY;

— AocniigHi GaKTH, M0 MPUBEITH 10 BCTAHOBJICHHS 3aKOHY a00 MiATBEPKYIOTh HOTO CIIPaBEAJIUBICTh;

— MEX1 3aCTOCYBaHHS 3aKOHY.

st mooeneti HeOOX1HO:

— nmatu ii onrc a6o HaBecTH AeiHiIio, M0 11 BU3HAYAE SIK 1/1ealTi3aIliio;

— BCTAHOBUTH, SIKi peabHi 00’ €KTH BOHA 3aMIMIYE;

— 3’5ICyBaTH, JI0 SIKOT KOHKPETHO T€OPii BOHA HAJIC)KHUTB;

— BU3HAYMTH, BiJl 4Or0 MU abCTparyemMocs, YuM HEXTYEMO, BBOSIUM IIIO 1/1ealTi3allilo;
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— 3’sicyBaTH HACIIIKW 3aCTOCYBAaHHS JIAaHOT MOJIEIII.

3aranpHa XapaKTepPUCTUKA pi3uuHoi meopii Mae MiCTUTH:

— TMOHSATIIHE SIAPO Teopii, BU3HAUCHHS 0a30BUX TMOHATH 1 MOJIENICIH;

— OCHOBHI TTOJIOKEHHS, 1/1e1 Ta MPUHITUIIN, TIOKJIa/ICHI B OCHOBY TeOpii;

— pIBHSIHHA 1 3aKOHH, 1110 BU3HAYAaI0Th MaTEeMaTUYHUH arapar Teopii;

— KOJIO SIBHIII 1 BIIACTUBOCTEH TiJI, SIK1 JaHA TEOPis MOXE MOSICHUTH a00 mepea0aunuTy iXHii epeoir;

— MEXI 3aCTOCYBaHHS TEOPii.

Onni€ero 3 HaWBKIIMBIIIMX JTIJISTHOK poOOTH B cHCTeMi HaBYaHHS (PI3MKHU B IIKOJI € PO3B’si3yBaHHA (Pi3MUHMX 3a7a4. 3a/1adi pi3HUX THUITIB
MO>KHa €(peKTUBHO BUKOPHCTOBYBATH Ha BCIX e€Tamax 3aCBO€HHS ()i3MYHOTO 3HAHHSA: JUISI PO3BUTKY iHTEpECy, TBOPUMX 3/110HOCTEH 1 MOTHBAIl YUHIB
0 HaBYaHHSA (I3WKH, MiJ Yac TMOCTAHOBKM MPOOJIEMH, IO MOTpedye po3B’s3aHHsA, y Tporeci (GOpMyBaHHS HOBUX 3HAHb Y4YHIB, BUPOOJICHHS
NPAKTUYHUX YMiHb Y4YHIB, 3 METOIO MIOBTOPEHHS, 3aKPIIUIEHHs, CUCTEMAaTH3Aallil Ta y3araJbHEHHS 3aCBOEHOTO MaTepiaiy, 3 METOI0 KOHTPOJIIO SKOCTI
3aCBOEHHS HABYAJBHOTO MaTepially YM JIarHOCTYBaHHS HaBUaJbHUX JOCSATHEHb Y4HIB Tomo. Ciia MiIKPEeCIUTH, IO B YMOBaX OCOOMCTICHO
OpIEHTOBAHOTO HABYAHHS BAXKIUBO 3JIHCHUTU BIANOBIAHUN 1006ip Pi3MUHUX 3a7a4, KU OM BpaxoBYBaB Ii3HABAJIbHI MOXJIMBOCTI i HaXWJIU Y4YHIB,
PiBEHb IXHHOI TOTOBHOCTI JI0 TaKO1 AISUTBHOCTI, PO3BUBAB OM 1XHi 3A10HOCTI BIAMOBITHO JIO OCBITHIX MOTPEO.

Po3B’s13yBanHA (i3UYHMX 337124, K IPABUIIO, CKJIAAAETHCS 3 TPHOX €TaIiB IisUIbHOCTI YUHIB:

1) ananizy izuunoi nmpodsiemu abo onucy Hi3UIHOT CUTYAITiT;

2) MOUIyKy MaTeMaTUYHOT MOIETIi pO3B’SI3KY;

3) peasizariii po3B’s3Ky Ta aHAII3y OJEPKAHUX PE3YJIHTATIB.

Ha nepmomy erani gaxTiuHO BinOyBaeThest moOya0Ba Gi3UYHOT MOEN 3a/1adi, 110 MTOAaHa B i1 yMOBI:

* aHaJTI3 YMOBH 3aJ1a4i, BU3HAYCHHSI BIJOMHX MapaMeTPiB 1 BEJTMYHH Ta MOITYyK HEBIIOMOTO;

* KOHKpeTH3amis (Hi3uyHOi MOJIeni 3a1a4i 3a 10MoMOoroko rpadgiuaux GopM (pUCYHKH, CXeMH, Tpadiku TOILIO);

* CKOPOYEHUH 3aMKiC YMOBH 3314, 10 BIATBOPIOE (Di3NUHY MOIENb 3a71a4l B CHCTEMaTH30BaHOMY BUTJISII.

Ha npyromy, MatematuyHoMy eTami po3B’s3yBaHHS (Pi3MUHUX 3a7ay, BiOYyBAa€ThCS MOIIYK 3B’A3KiB 1 CHIBBIJHOIIEHb MK BiJIOMHMHU
BEJIMYMHAMU 1 IIYKaHUM:

* BUOYIOBYETHCSI MaTeMaTHYHA MOICNb (Pi3MUHOT 3a/1a41, pOOUTHCS 3aMKC 3araIbHUX PIBHSHB, 10 BIAMOBIAAI0Th (Pi3WUHINA MOACII 3a/1a4i;

* BPaxOBYIOThCSI KOHKPETHI yMOBH (hi3WYHOI CUTYallii, 110 OMUCYEThCSA B 3a/adi, 3A1MCHIOETHCS MOIIYK JOJATKOBUX MapameTpiB (MOYaTKOBI
yMOBH, (hi3UYHI KOHCTAHTH TOIIIO);

* 3arajbHi PIBHAHHS NPUBOJAATHCS 10 KOHKPETHUX YMOB, 110 BiATBOPIOIOTHCSA B YMOBI 33/1a4i, Ta 3aMUCYIOTHCS CIHIBBIIHOIICHHS MiX IIyKaHUM
1 BIIOMUMH BETMYMHAMHU y (POPMI YACTKOBOTO PiBHIHHSI.

Ha tperbomy etari 311HCHIOIOTBCS TaKi Aii:

* aHaymiTHYHE, Tpadiyae abo YncenbHe PO3B’ I3aHHS PIBHSIHHS BITHOCHO HEBI1JIOMOTO;
* aHAJI3 OIEPKAHOTO PE3yAbTATy MIOA0 HOTO BIPOTIAHOCTI i pEaIbHOCTI, 3aIKC BiIMOBIII;
* y3araJIbHEHHS CIOCO01B MIsITHOCTI, SIK1 BJIACTUBI JAHOMY THUITY (DI3MUHUX 3a/1ad, MONTYK 1HITUX MUISX1B PO3B’A3KY.
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Criz 3a3Ha4UTH, IO B HABYaHHI ()13UKH BOXXINBOIO ()OPMOIO pOOOTH 3 YUHSIMH € CKJIaJIaHHsI HUMU 3a/1a4, sKi 3a (HI3WIHUM 3MiCTOM TO110H1 10
TUX, 110 OynM pO3B’s3aHI Ha ypolli, HapHUKIad, oOepHeHHX 3aaad. Lleil mpuitom AOCUTH €(EeKTUBHHUM Uil PO3BUTKY TBOPUMX 31i0HOCTEH Y4YHIB,
iXHBOT'O PO3yMOBOTO ITOTEHITIAITY.

Hagenenuii y mporpami po3noJin KiIbKOCTI TOJHMH, IO BiBOJUTHCS HAa BUBUYECHHS OKPEMHUX TEM, € OPIEHTOBHHMM, i IPU HEOOXITHOCTI MOXKe
OyTH 3MIHCHHMH yduTesieM. TakoX y4uTedh MOXE 3aMIHIOBATH TMOPSAOK BUBUYCHHS MHUTaHb Y MEXKax OAHIET TeMH, TEMAaTHKYy OKpEMHUX pOOIT Ha
PIBHOLIIHHI 3 OMNIALY Ha CTaH MaTepianbHOI 0a3u (i3MYHOro KabiHeTy, aysie 0e3 3MEHIICHHS Ti€i KUIBKOCTI JabopaTopHUX poOiT, 1m0 nependadeHo
rporpamMamu Jyisl pi3sHUX PIBHIB MPOQiIbHOTO HABYAHHS.

KpwuTepii oniHIOBaHHS HABYAJBLHUX JOCATHEHb YYHIB 3 Qiznkn

[Tix vac BU3HaUYEHHS PI1BHS HAaBYAIBHUX JTOCSATHEHB 3 (DI3UKH OIIHIOETHCS:

— BOJIOJIIHHS TEOPETUYHIUMHU 3HAHHSIMH;

— YMIHHSI BUKOPUCTOBYBAaTH TEOPETHYHI 3HAHHS I1J1 Yac po3B’A3yBaHHS 3a/1a4 UM BIIPaB PI3HOTO THUILY (PO3PaXyHKOBHUX, EKCIIEPUMEHTAIBHUX,
SIKICHUX, KOMOIHOBaHUX TOIIIO);

— BOJIOAIHHS MTPAKTUYHUMHU BMIHHSIMHU Ta HABUYKAMHU II1]] 9Yac BUKOHAHHS JJA0OPaTOPHUX POOIT, CIIOCTEPEIKEHD 1 (PI3MIHOTO MPAKTHKYMY.

KpwuTepii oniHOBaHHS pPiBHSI BOJIOAIHHS YYHSMH TeOPeTHYHMMH 3HAHHAMH

PiBui HaBuaabhux | baau Kpurepii oniHl0BaHHSI HABYAJIbHUX JIOCATHEHb YYHIB
AOCSITHEHb YYHIB
1 VYueHb/y4eHHIls BOJIOAIE HABUATBLHUM MaTEpiaJioM Ha PiBHI PO3Mi3HABAHHS SIBUI MPUPOJIU, 3 TOMOMOTOI0 BUHTEIIS
BIJINIOBiJJa€ HA 3alUTaHHS], 10 MOTPEOYIOTh BIAMOBI/II «TaK» YU «Hi»
— 2 quHL{yquHuﬂ ONHCy€e TPUPOAHI SIBUIIA Ha QCHOBi _CBOTO TIOTEPETHLOTO JIOCBiJly, 3 JOIOMOTOI0 BUMTENS
BIJIMIOBiJJa€ Ha 3aMUTaHHs, 10 MOTPEOYIOTh JJAKOHIYHOI BiMOBIII
3 VYueHb/y4eHHI 3 JTOMOMOTOK BYHMTENS 3B'SI3HO OINHKCYE SIBUIE a00 WOro YacTUHH O3 TOSICHEHB BiIIMOBITHUX
NpUYMH, Ha3uBa€ (i3UYHI ABUIIA, PO3pi3HsE OYKBEHI MO3HAYCHHS OKPEMUX (DI3MUHUX BEIUYHH
4 VY4eHb/y4eHHIs 3 JOMOMOIOI0 BUMTENS OMHUCYE SBHINA, 0€3 MOSCHEHb HABOAUTH MPUKIIAAM, IO IPYHTYIOTHCS Ha
HOro BIACHUX CHOCTEPEKEHHAX UM MaTepiali MiApyYHUKA, PO3MOBIIASAX YIUTENS TOIIO
cepespiit 5 Y.quL/yquHuﬂ OmKCye SBHIIA, BIITBOPIOE 3HAUHY YAaCTUHY HABYAIBHOTO MaTepiayly, 3HA€ OJUHUII OKPEMHUX
(i3MYHMUX BETNYUH 1 POPMYIH 3 TEMH, 1II0 BUBYAETHCS
6 VY4yeHb/yueHHIIE MOXE 31 CTOPOHHBOIO JOMOMOTOI0 IOSICHIOBATH SIBUINA, BHUIPABIATH JOMYIIEHI HETOYHOCTI
(BJTacHi, IHIIMX yYHIB), BUSBJISIE €JIEMEHTAPHI 3HAHHS OCHOBHUX ITOJIOKEHb (3aKOHIB, TOHATH, (hOPMYIT)
7 VY4yeHb/yueHHIIST MOXE TOSCHIOBATH SBUINA, BUIIPABISATH JOMYIICHI HETOYHOCTI, BUSBISIE 3HAHHA M PO3YyMiHHS
OCHOBHUX ITOJIO’KEHb (3aKOHIB, TOHATH, (POPMYII, TEOPiil)
HocTaTHiii 8 VY4yeHb/yueHHLIET BMi€ TOSICHIOBaTH SIBHILA, aH?.Hi3YBaTH, y3arajapHIOBaTH 3HAHHS, CHUCTEMAaTH3yBaTH iX, 31
CTOPOHHBOIO JJOTIOMOTO0I0 (BUUTEJIS, OJTHOKJIACHHUKIB TOI0) POOUTH BUCHOBKU
9 VY4yeHb/yueHHS BIIbHO BOJIOI€ BUBYCHHM MAaTepiajioM y CTaHIApTHUX CHUTYallisX, HABOJUTH MPHUKIAAU HOTO
MPAKTUYHOTO 3aCTOCYBAHHS Ta ApIryMEHTH Ha MiATBEPKEHHS BIACHUX TYMOK
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VYueHb/y4eHHUIT BUIBHO BOJIOJII€ BHBYCHHUM MaTepiaioM, YMiJIO BHKOPHCTOBYE HAyKOBY TEPMIHOJIOTIIO, BMIi€
OTIpallbOBYBAaTH HAyKOBY iH(OpMaIlilo: 3HAXOAUTH HOBI (aKkTH, SIBHUILA, i7ei, caMOCTIHHO BHUKOPUCTOBYBATH iX
BIJIIIOBITHO O IIOCTABJIEHOI METH

11

BUCOKUU

VY4eHb/yueHHIIsI HA BUCOKOMY DiBHI ONaHyBaB NPOIPaMOBHUI MaTepial, caMOCTIHHO, y MeKaxX YMHHOI MporpamH,
OIIHIOE PI3HOMAaHITHI sBHINA, (HaKTH, TEOpii, BUKOPUCTOBYE 3J00yTI 3HAHHSA Ta BMIHHA B HECTaHIAPTHHUX
CUTYAIISIX, MOTIMOIII0€ HAOYTI 3HAHHS

12

VYueHb/y4eHHUIT Ma€ CUCTEMHI 3HAHHS, BHUSBISE 3MI0HOCTI 10 MPUUHATTS PIIICHb, YMI€ aHANII3yBaTH MPHUPOJIHI
SIBUINA 1 pOOWTH BIATIOBITHI BUCHOBKH ¥ y3araJlbHEHHs, yMi€ 3HaXOJIUTH ¥ aHATI3yBaTH JIOJIATKOBY iHPOPMAITIIO

Bu3HnauanpHUM TTOKa3HUKOM JJISI OIIHIOBAHHS BMIHHS PO3B’SI3yBaTH 3a/adi € iXHs CKJIaIHICTb, sIKa 3aJICKHUTh BT
1) KiTbKOCTI MpPaBUIIBHUX, MOCIIIOBHHX, JIOTIYHUX KPOKIB Ta omnepauil, 311HCHIOBAHUX yYHEM; TaKUMHU KpPOKaMH MOKHA BBa)KaTH BMIHHS

(3maTHICTB):

— YCBIJIOMHUTH YMOBY 3aJ1a4i;

— 3aIucaTty il y CKOpOYEHOMY BHUTJISIL;

— 3po0uTH cXeMy ab0 pUCYHOK (3a mOTpedn);

— BUSIBHUTH, SKUX JIAHUX HE BUCTA4Ya€ B yMOBI 3aja4i, Ta 3HAUTH iX y TAOJUIISIX YU JTOBITHUKAX;
— BHPA3UTHU BCl HEOOX1/IHI TS pO3B’ 3Ky BeMHUUHU B oquHUIIX Cl;

— ckJyacTy (y MPOCTHX BUMAKaX — 00patn) GopMyiTy Juis 3HaXOPKEHHS ITyKaHOT BEJTMYNHY;
— BHKOHATH MaTeMaTH4Hi dii i omepartii;

— 31CHATY OOYNCIIEHHS YMCIIOBUX 3HAUYEHb HEBIIOMUX BEJINYNH;

— aHaizyBaTH i OynyBaTu rpadiku;

— KOPHCTYBATHUCSI METOJIOM PO3MIHHOCTEH IS TEPEBIPKH MPABMIIBHOCTI PO3B’ 3Ky 3aa4i;

— OLIIHUTH OfIEP’KaHUI pe3ybTaT Ta HOro peaIbHICTb.

2) parioHaIbHOCTI 0OPAHOTO CIIOCO0Y PO3B’ I3yBaHHS;

3) Tumy 3aBaaHHs: 3 0IHOT 200 3 pi3HUX TeM (KOMOIHOBAHOI0), TUIIOBOTO (32 aJTOPUTMOM) a00 HECTAaHAAPTHOTO PO3B’SA3KY.

PiBHi HaBYaJbLHUX
AOCSITHEHb YYHIB

Kpurepii oniHlOBaHHSI HABYAJIbHUX JI0CATHEHb YYHIB

ITouarkoBuii (1-3 Gaxn)

VYueHb/y4eHHUIT BMI€ PO3PI3HATH (PI3WUYHI BENIWYMHU Ta iX OAWHMIN 3 TIEBHOI TEMH, PO3B'A3yBaTH 3aj1adi 3
JIOTIOMOTOI0 BUMTEJISI JIMIIE HA BiITBOPEHHS] OCHOBHUX (hOpMYIT; 311HCHIOE HAWIPOCTIlI MaTeMaTU4Hi Jii

Cepenniii (4-6 6aniB)

VYyeHb/yueHHLS PO3B'A3ye€ THIIOBI MPOCTI 3ajadi (3a 3pa3KoM), BUSBISIE 3JaTHICTh OOIPYHTYBATH JESKi JIOTIYHI
KPOKH 3 JIOTIOMOTO0 BUHTEIIS

Hocrarsiit (7-9 6aniB)

VY4eHb/yueHHIISI CaMOCTIHHO PO3B'SI3y€e TUIOBI 3a/1aui i BUKOHY€E BIIPaBH 3 OJHOI TeMH, OOTPYHTOBYIOUH OOpaHHiA
crocid po3B'sI3Ky

Bucokutii (10-12 6amiB)

VY4yeHb/yueHHLE CaMOCTIHHO pPO3B'A3ye KOMOIHOBaHI THUIOBI 3a7ayi CTaHJAPTHUM ab0 OPHUTIHAIBHUM CHOCOOOM,
pO3B'sI3y€ HECTaHAAPTHI 3a/1a4l
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Kpurepii oniHIOBaHHA HABYAJIbHUX JOCATHEHb YYHIB IiJl 4aC BUKOHAHHSA JA00PATOPHUX i IPAKTUYHHUX POOIT

OriHroBaHHA PiBHSA BOJIOAIHHA YYHSMH MPAKTUYHHUMM BMIHHSAMU Ta HAaBUYKAMHU IIiJl 4ac BUKOHAaHHS (DPOHTAIBHUX Ja0OpaTOpPHHUX pPOOIT,
EKCIIEPUMEHTAIbHUX 3a7a4, PoOIT (I3UYHOrO0 MPAKTHKyMy IOBHHHO BpPAaXOBYBAaTH 3HAHHS aJTOPUTMIB CIIOCTEPEIKECHHS, €TaIliB IMPOBEICHHS
JOCHIJKeHHsT (TJTaHYBaHHS JIOCIHIZIB YW CIIOCTEpPE)KEHb, 30MpaHHA YCTAHOBKH 3a CXEMOIO; MPOBEACHHS JOCIHIHKEHHS, BUMIPIOBAaHHS (i3MUYHUX
BEJIMYWH), OOPMIICHHS PE3YyJIbTaTIB HOCTIIKEHHS — 00poOKa JaHUX EKCIIEPUMEHTY, CKIaAaHHs TaOluIlh, MoOyaoBa rpadikiB TOIIO; OOYHCITIOBAHHS
MOXMOOK BUMIpIOBaHHS (3a MOTPe00I0), OOTPYHTYBaHHS BUCHOBKIB IPOBEJCHOTO EKCIIEPUMEHTY UM CIIOCTEPEKEHHSI.

PiBHI cki1agHOCTI TaOOpaTOPHUX POOIT MOXKYThH 3aJaBATUCS:

— 3MICTOM Ta KiTBKICTIO JOJATKOBUX 3aBJIaHb 1 3alUTaHb BIAMOBIIHO 10 TEMU POOOTH;

— PI3HUM pPIBHEM CaMOCTIMHOCTI BUKOHAHHS pOOOTH (32 YMOBH TOCTIMHOi JOIOMOTH BYMTEIS, BUKOHAHHS 3a 3Pa3KoOM, JOKJIAJHOI abo
CKOPOYEHOIO 1HCTPYKIIi€t0, 6€3 ITHCTPYKILii);

— Oprasi3alfi€ro HeCTaHIapTHUX CUTYaIlii ((GOpMyITIOBaHHS YIHEM METH POOOTH, CKIaJaHHs HUM OCOOMCTOTO IUIaHy poOOTH, OOTpYHTYBaHHS
fioro, BU3HAUYEHHS NMPUJIAAIB Ta MaTepiajiB, MOTPIOHUX ISl CAMOCTIHHOTO BUKOHAHHS pOOOTH Ta OLIHKH ii pe3y/ibTaTiB).

OO0OB’I3KOBUM y XOJI1 OIIIHIOBAaHHS € BpaxyBaHHS JOTPUMAaHHS YYHSIMHU TPaBUJI O€3MEKH KUTTEMISUTBHOCTI Ml YaC BUKOHAHHS ()POHTAITIBHUX
nabopaTopHuX poOiIT uM pobiT (izuuHOro mpakTukymy. Kpurepii oLiHIOBaHHS HaBYJIBHUX JOCATHEHb YUYHIB MiJ Yyac BUKOHAHHS JIAOOPATOPHUX Ta
MIPAKTUYHUX POOIT

PiBHi HaBuyaiabHuX | KpuTepii oniHIOBaHHA HaBYAJbLHUX JOCATHEHb YYHIB

JOCSITHEHb YYHIB

[ouatkoBuii (1-3 6anm) VY4yeHb/yueHHIS 3HA€ HA3BU 1 NMPU3HAUCHHS MPHUJIAIIB, TPUCTPOIB, AEMOHCTPYE BMIHHS KOPUCTYBATHCS OKPEMHMH 3
HUX, MOXE€ CKJIacTH CXEMy [OCHily JHIIe 3 JONOMOIOK BYMTENs, BUKOHYE YacTUHY poOOTH 0€3 HaJeKHOro
0 OpMIICHHS

Cepenniii (4-6 6aiB) YueHb/y4eHHIT BUKOHYE POOOTY 3a 3pa3koM (IHCTPYKII€r0) abo 3 JTOMOMOTO0 BUUTENS, pe3yabTaT poOOTH yUHS J1a€e
MOYJIMBICTh 3pOOUTH MpPaBWIbHI BUCHOBKM a00 IX YacTHHY, IiJ Yac BUKOHAHHS Ta o(opMIeHHS poOOTH JOMyIIEH]
IOMUJIKH

Hocrartniit (7-9 6aniB) VY4eHb/yueHHII CaMOCTIHHO MOHTYE HEOOXiHE 00JaJHaHHs, BUKOHYE POOOTYy B IMOBHOMY OOCS3i 3 JAOTPUMaHHSIM

HEOOX1THOT TOCIITOBHOCTI MPOBEAEHHS JOCIIIIB Ta BUMIpIOBaHb. Y 3BITI NMPaBUIBHO W aKypaTHO BHUKOHYE 3allUCH,
TabJuI, cXeMH, rpadiku, po3paxyHKH, CAMOCTIHHO POOUTH BUCHOBOK

Bucoxwnii (10-12 6aiB) YueHb/y4eHHIT BUKOHYE BCi BUMOTH, MependadyeHi sl TOCTAaTHBROTO PIBHS, BU3HAYA€ XApAaKTEPUCTHKU MPUIATIB 1
YCTAHOBOK, 3/1MCHIOE TPaMOTHY 0OpOOKY pe3ysbTaTiB, pO3paxoBye MOXUOKH (SKIIO MOTpedye 3aBIaHH:), aHATI3ye Ta
OOTPYHTOBY€ OTpUMaHi BUCHOBKH JIOCII/DKEHHSI, TIIYMauUTh MOXHOKN IPOBEACHOTO EKCIIEPUMEHTY YH CHIOCTEPEKCHHS.
Binpi BHCOKMM pIBHEM BBa)KA€TbCS BHKOHAHHS POOOTH 3a CaMOCTIMHO CKJIaJ€HHUM OpPHTiHAJBHUM IUIAHOM a0o
YCTaHOBKOIO, IXHE OOTPYHTYBaHHSL.

14




10 KJIAC
(70 ron, 2 ro Ha THXKZIEHb, 4 TOJ — PE3EpPBHUM Yac)

3MicT HAaBYAJILHOIO MaTepiany

JepkaBHi BUMOI'M 10 PiBHA 3arajibHOOCBITHBOI MIATOTOBKHU

MEXAHIKA

BCTVII (1roxm)
Ponp ¢i3uuHOrO 3HAHHS B )KUTTI JIIOJIUHU 1 CYCIIUTBHOMY PO3BHTKY.
CBiTOrIs1,IHUH MOTEHITAJI TPUPOJHUYMX HAYK.

Po3a1i1 1. KIHEMATHKA (11 ron)

Mexaniunuii pyx Ta horo Buau. OCHOBHa 3aqadya MEXaHIKH Ta
criocoOu ii po3B’s3anHsa B KiHemartui. PizuyHe TiO W MaTepianbHa
touka. Cucrema Bi/UTiKy. BiTHOCHICTH MEXaHIYHOTO pyxXy. TpaekTopis
pPyxy.

PiBHOMipHUII npsiMomiHiHUE pyx. LLnax i nepemimeHHs..
[IBuaKicTh pyxy. 3aKOH JTO1aBaHHS IIIBUIKOCTEH.

PiBHonpuckopennii pyx. Ilpuckopenns. IlBunkicts 1 npoiaeHuit
NUISIX Ti7a i 9ac piBHOMPUCKOPEHOTO MPSMOJIIHIMHOTO PyXY.

Binsne nagiaas Tin. [IpuckopeHHs BITEHOTO MaIiHHS.

PiBHOMIpHMIT pyx MaTepiaibHOI TOUKH 110 Kodry. Ilepion 1 o6epToBa
yacrora. KyroBa mBHIKICTb.

JlabopaTtopHi podotu

1. BusHaueHHs NPUCKOPEHHs TiJIa MiJl 4ac PIBHOIPUCKOPEHOTO

PYyXYy.
Jlemoncmpayii
1. BigHOCHICTB PyXYy.
2. TlpsmoniHiitHUIA | KPUBOMIHINHUHN PyXH.
3. IlagiHHS Tin y MOBITPI Ta PO3PIIHKEHOMY MpOCTopl (TpyOKa

Hgerotona).
4. HanpsiM mBUAKOCTI TiJ] 4ac Pyxy Mo KOJy.

VYyens (yueHuus):

Ha3ueae TPUHIIMI BiJHOCHOCTI MEXaHIYHOTO PyXY, IPi3BHIIA
TBOPIIIB MEXaHIKH, BUCHUX, K1 MMOSCHUIH BUTbHE TaiHHS TiJ,
OKpeMi BUIU PYXiB 3a GOPMOIO IXHBOI TPAEKTOPIT, OAUHHUIT
MepeMIIIeHHSs, IIBUIKOCTI, MPUCKOPEHHS, TPUKIIAN IIBUIKOCTEH
TUT MIKPO-, MaKpo-, 1 MEracBiTy;

po3pizusac PI3UUHO TUIO  MaTepialibHy TOUKY, PSIMOTIHIHHUH 1
KPUBOJIIHIMHUH PYXH;

@opmynioe 03HAUEHHS PIBHOMIPHOTO Ta PiBHOIIPUCKOPEHOTO PYXiB
Y3HOBXK MPSIMOT;

Modfce onucamu IBUIIE BUILHOTO MAMiHHS T1JI, BUI MEXAHIYHOIO
PyXy 3a HOTO KiIHEMaTUIYHUMU PIBHSIHHIMU; 0OIpYHMYys8amu CyTh
MeToy (pi3MIHOT0 MOJIETIOBAHHS, 3MICT OCHOBHOT 3aau4i
MEXaHIKH, PIBHSHHS PYXY SIK 3aJIEKHOCTI KOOPJMHATH BiJI Yacy;
xapakmepu3zygamu posb (Hi3UKH Y XKHUTTI JIOAUHY, PyX Tijla Mg yac
BUIBHOTO A IIHHSI, BHJI MEXaHIYHOTO PYXY 32 HOTO PIBHIHHSIMHU
MIBUAKOCTI; nOsACHUMU, TII0 TaKe KyTOBA IMBUJIKICTH Ta 1i 3B'I30K 13
4aCTOTOI0 00EpTaHHS; CyTh (PI3MUHHUX i17eai3alliid — MaTepiaibHOT
TOYKH, CHCTEMH BIJIIKY; HOPIiGHAMY OCHOBHI KIHEMaTHYHI
XapaKTEPUCTUKU PI3HUX BUJIIB PyXY 32 BIAMOBIAHUMH iM
PIBHSIHHSIMH PYXiB;

30amuuil (a) cnocmepieamu pyx Tija B3JI0OBXK MPSIMOI, 10 KOy Ta
KHHYTOTO TOPU30HTAIIBHO; KOPUCTYB8AMUCS BUMIPIOBAILHUMU
npuiagaMu (JHIKKOI0, MIPHOIO CTPIYKOI0, CEKYHIOMIPOM) ITiJT 4ac
BU3HAUCHHS IPUCKOPEHHSI; OyiHumu adCOMIOTHY 1 BITHOCHY
MOXHOKU BUMIPIOBAHHS, 00OMPUMYS8amucs TIPABUII eKCILUTyaTaIlii
HA3BaHMX BUIIIE MMPHIAJIB, y3araTbHCHHUX TUIaHIB BiIMOBIII PO
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5. OO6epTaHHs Tija 3 Pi3HOI YAaCTOTOO.

Gbi3uyHy BeTMUYuHY 1 pi3HMYHE SBUIIIC ITi/1 Yac y3araJlbHeHHS i
chcTeMaTH3alil 3HaHb 13 KIHEMAaTHKH;
Modice po38’sa3yeamu 3a7adi, 3aCTOCOBYIOUN KIHEMaTHYH1 PIBHSIHHS

PYyXy.

Po3aui 2. IMHAMIKA (22 rox)

Mexaniuga B3aemomis Tt Cmia. Bumgn
BuwmiproBanns cwi. JlonaBaHHs CHUI.

3akonu nuHamiky. [lepmmii 3akon HprotoHa. [Hepiis Ta iHepTHICTS.
Hpyruit 3akon Herotona. TpeTiit 3akon HeroTona. Mexi 3acTocyBaHHS
3akoHiB HproToHa.

I'paBiTamiiina B3aeMomisi. 3aKOH BCECBITHHOTO TsoKiHHA. Cuita
TsDKIHHS. Bara it HeBaromicTsb.

Pyx Tina mig miero Kiapkox cui. PiBHOBara Til. YMoBa piBHOBaru
Tija.

IMmnynbe Tina. 3akoH 30epeKeHHs IMNyabCy. PeakTuBHUE pyX.

MexaniuHa po6oTa Ta noTyxHicTb. Mexaniuna eHepris. Kinetuuna
1 TOTEeHITialbHA €HEePTis. 3aKOH 30epeKeHHSI MEXaHI9YHOT eHeprii.

OCHOBHI MMOJIOXKEHHS CIIEiaTbHOI Teopii BiIHOCHOCTI.

CHJI Yy MEXaHili.

JlabopaTtopHi podotu

N

JlocikeHHs piBHOBAry Tija.
Jlemoncmpayii
BumiproBaHHs cuiL.
JlomaBaHHS CWII, IO IFOTH 1] KYTOM OJHA JI0 OJTHOI.
Bara Ttina mig yac mpucKOpeHoro migHIMaHHs Ta T iHHS.
PiBHOBara T i Ti€X0 KUIBKOX CHII.
Hocnig i3 «xonoooMm ["amines».
3axonu HeroToHa.
PeaxkTuBHHI pyX.
[IpyxHuii ynap ABOX KyJIbOK.
ITpo Teopito BigHOCHOCTI ((hparMeHTH Bif€o)

e Al ol

VYueHb (yueHurs):

HABOOUMb NPUKIAOU: TIPOSBY 3aKOHIB 30€pPEKEHHS T IMITYJIbCY B
MPUPO/II ¥ TEXHII; MiATBEPIKEHHSI CIPABEIIUBOCTI CIEIIaIbHOT
Teopii BiIHOCHOCTI; MPaKTUYHHUX 3aCTOCYBaHb 3aKOHIB TUHAMIKH;
PO3pi3HsA€E PIBHSIHHS KIHEMATHKU W PIBHSAHHS TUHAMIKU PYXY TiJa;
¢opmynroe yMOBH PIBHOBArd Tijia, OCHOBHI IMOJOXECHHS
creriaabHOo1 Teopii BIIHOCHOCTI, 3aKOHU JuHaMikKu HeroTOHa,
3aKOH BCECBITHBOTO TSKIHHS, 3aKOHU 30€peKEeHHS MEXaH14HO1
€HEPrii, IMIMYJIbCY, 3aUCYE iX HopMyIu;

Modice onucamu SBUIIE BCECBITHBOTO TSIKIHHS, PyX Tija IMiJl A1€0
KUTBKOX CHJI, 00IpyHmMysamu PEaKTUBHUHN PYX SIK MPOSIB A11 3aKOHY
30epeKEeHHs IMITYNbCY, ICTOPUYHUIN XapaKkTep BUHUKHEHHS i
CTaHOBJICHHS T€Opii BIIHOCHOCTI; nosCHumMuy 3Ha4eHHs Teopii
BiJTHOCHOCTI B Cy4JacHIi¥ HayIll il TeXHII; xapakmepusygamu
yHIBepCcaJbHICTh 3aKOHIB HhI0TOHA; nopisnsamu pizHi METOIH
BUMIPIOBaHHS CUJI;

30amuuii (@) CTIOCTEPIraTH 3aJICKHICTh Bar TUJIa BiJl PyXy OMOPH
YH MiABICY, KOPHUCTYBATUCS INHAMOMETPOM 1 BU3HAYATH KOHKPETHI
YMOBH PIBHOBAru Tija MiJ I1€10 KITbKOX CHJI, OI[IHUTH TTOXUOKH
BUMIPIOBaHHA i TOTPUMYBATHCS IPABUJ €KCILTyaTallii MpuiaiiB,
AK1 TIPY [bOMY BUKOPHCTOBYIOTHCS; POOMTH BUCHOBKH IPO 3B'SI30K
(b13MYHMX XapaKTEPUCTHUK TI 1 SIBUIL i3 BIACTUBOCTSIMH IIPOCTOPY
i yacy;

Modice po38’a3yeamu 3a0ayi, 3aCTOCOBYIOUH YMOBH PIBHOBaru
T1JIa, 3aKOHH TMHAMIKH JUTSI OTTMCY OKPEMHX MPHUKIIAJIB PyXy TUIT Ta
iXHBOI B3a€MOJIi1, 3aKOHIB 30epeXEHHS IMITYJIbCY, EHEpTii,
MIPEJICTaBISATH Pe3y/IbTaTH BUBYCHHS YMOB pIBHOBAru Tijia Ta
3aCTOCYBaHHS 3aKOHIB PyXY JUIsl O3B’ I3yBaHHS HAaBYAIbHUX 33134
3a IOMOMOTO010 Ta0HIlh, rpadikiB, GOpPMyT; cucmemamusysamu
3HaHHS MPO 3aKOHU JUHAMIKH Ta MEX1 IXHbOT'O 3aCTOCYBAHHS;
JOCITIJDKYBATH MOJKJIMBI IIIJITXU Ta €KOJIOTTYHI MpoOJIeMu
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BHKOPHUCTAHHS MEXaHIYHOI EHEpTii;.

Hapuanbumii mpoekrt (1 rox)
[ty4ni cynmyTHUKH 3emili. PO3BUTOK KOCMOHABTHKH.
PeakTuBHUIA pyX B IpUPOAl i TEXHII

MOJIEKYJISIPHA ®I3UKA I TEPMOJINMHAMIKA

Po31a11 1. BJIACTUBOCTI 'A3IB, PIJIUH, TBEPJIUX TLI (18 rox)

OCHOBHI TIOJIOKEHHS MOJICKYJISIPHO-KIHETUYHOT Teopii OyaoBHU
pEUOBHHHM Ta 11 JOCHiAHI OOrpyHTYBaHHS. Maca Ta po3MipH aToMiB i
MouteKkyJl. KiIbKicTh pe4OBHHM.

BrnactuBocri ra3iB. Ineansuuii ras. ['a3osi 3akonu. Tuck rasy.

PiBHsiHHSA cTaHy ieanbHOTO rasy. [3omporec.

[MapoyTBopeHHst 1 koHaeHcanis. Hacuduena i HeHacudeHa mapa.
Bogoricts moBiTps.

BnactuBocti piguH. IloBepxHeBuil HaTAT pigUHH. 3MOYYBAaHHS.
Kaninsipai siButa.

Bynoga it BnactuBocti TBepaux Tin. Kpucraniyni it amopdHi Tina.

JlaOopaTopHi poboTH

3. Mertoau BUMipIOBaHHS BOJIOTOCTI TOBITPSL.

Jlemoncmpayii
BnactuBocTi HacuueHoi mapu.
Kumninas Bou 3a 3HUKEHOTO TUCKY.
bynoBa # mpuHIMNI 1ii mcuxpomeTpa.
[ToBepxHeBuUii HATAT PiAUHU.
CxopodeHHS TOBEPXHI MIJIBHHX TITIBOK.
KaminspHe migHiMaHHS PiIAHU.
[Ipy>xHa ¥ 3anumikoBa aedopmartii.
BuponryBanHs kpucTais.
BnactuBocTi Ta 3aCTOCYBaHHS PIIKUX KPUCTATIB 1
HoJIiMepiB.

WX AN W=

VYyens (yueHuus):

HA3u6ae TBOPIIB MOJICKYJISIPHO-KIHETUYHOTO yUEHHS PO OyI0BY
PEUOBHMHH, YUCHUX, K1 3pOOMIIN BarOMHIA BHECOK Yy CTBOPEHHS
Teopii piAMH, TBEPUX TII 1 MaTepiaiis;

HA8oOUmMs PUKIATU PIAKUX KPUCTANIB, aMOPPHHUX 1 KPUCTATIYHUX
T Ta TIOJIIMEPIB;

PpO3pisHsE 1ICANBHAMN 1 pealibHi Ta3H, 130MPOIIeCH, HAaCHUeHY i
HEHACH4YEeHY Mapy;

@opmyntoe OCHOBHI TOJ0KEHHS MOJIEKYIISIPHO-KIHETHYHOT Teopii,
OCHOBHE PIBHSTHHS MOJICKYJIIPHO-KIHETHYHOI TEOPii, pIBHSIHHS
CTaHy i71eaJIbHOTO Ta3y, ra30Bi 3aKOHU, O3HAYEHHS TTOBEPXHEBOTO
HATATY PIIWHU W BOJIOTOCTI MOBITPSI Ta 3aITUCY€E BIATOBIAHI
dbopMynu i iX BUBHAYCHHS;

Modice onucamu TimoTe3y JleMokpita mpo aToMHy OyZI0BY PEUOBHHH
Ta OCHOBHI €TanH ii pO3BUTKY, MOJIEKYJISIpHY OyIOBY PiIUH i
MOJIIMEPIB, KpUCTANIIYHY OyIOBY TUI Ta iXHI 3arajibHI BIaCTUBOCTI;
00IpyHmMysamu CyTh TIOHATTSI «iJICaIbHUH ra3» K (Pi3MaHOT MOJIeNi
peaTbHOTO Ta3y, Xapakmepu3y8amu 3MICT TIOHATh: KUTBKICTh
PEYOBHHH, BITHOCHA BOJIOTICTh, KOS]ILIIEHT MOBEPXHEBOT'O HATATY;
nosicHumy BU3HAYAIIbHY POJIb B3aEMHOT'O PO3MIIIEHHS, PyXY 1
B3AEMO/Ii1 MOJIEKYJT 110710 OyI0BH Ta (i3UKO-XIMIYHUX BIACTUBOCTEH
TLJT; TAPOYTBOPEHHSI ¥ KOHJICHCAIIit0, TBEPAHEHHS i IIJIaBJICHHS TLT HA
OCHOBI aTOMHO-MOJICKYJIIPHUX 1 TEPMOIUHAMIYHUX T1IXO/IB;
30amuuii (@) cnocmepieamu 3MOYYBaHHS ¥ KalllJSIPHI SIBUIIA,
NapoyTBOPEHHS i KOH/IEHCAIIi10, TBEPAHEHHS Ta IUIABJICHHS T SIK
(bI3UYHEX SIBHIL; pOOUmMU BUCHOBKU TIPO MOYKITMBICTh OTPUMAaHHS
MarepiajiB 3 Hanepe]] 3a1aHIMH (Hi3UKO-XIMIYHUMH BIIACTUBOCTSIMU;
KOpUcmyeéamucsi MAHOMETPAMH PI3HOTO TUITY, ICUXPOMETPOM 1
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BHU3HAYAaTH HAM BOJIOTICTh TTOBITPS; 0OMpUM)8amucs PaBUI iIXHbOT
eKCILTyaTaIlii;

- Modice po36’s3yeamu 3a1a4l Ha 3aCTOCYBAHHS PIBHSHHS CTaHY
1IealTbHOTO Ta3y, BiTHOCHOT BOJIOTOCTI TIOBITPSL; npedcmagismu
rpadi9HO 130ITPOIIECH, PE3YJITATH CIIOCTEPEKEHD 3a JIOTIOMOTOF0
Tabuik Ta rpadikiB, oyiHoeamy POl 1 IPAKTHYHE 3HAYECHHS BOJIH 1
BOJISIHOT MapH B TIPOIIECaX YTBOPEHHS )KUBUX OPTaHi3MiB Ta
3a0e31eyeHHsI YMOB IXHbOT JKUTTETISTTBHOCTI.

Hapuaabumii npoekr (1 roxa.)
Pigki kpuctanu Ta ixHi BiactuBocTi. llomimepu: iX BmacTHBOCTI 1
3aCTOCYBaHHSI.

Po3au1 2. OCHOBU TEPMO/INHAMIKMH (6ron)
Baytpimas enepris T, JIa criocobu 3MiHM BHYTPIIIHBOI €HEPTii
tina. [lepmmmii 3akoH TepmoauHamikk. PoGora TepMoIuHaMiyHOTO
pOLIECY.
TermmoBl MammHA. XO0JIOAWUIBHA MAIIHA.

Jlemoncmpauyii.
. 3a7eXHICTh MK 00’ €MOM, THCKOM 1 TEMIIEPaTypoIo.
. 3MiHa BHYTPIIIHBOI €HEepril Tijla BHACTIIOK BUKOHAHHS pOOOTH.
. HeoGopoTHICTh TETJIOBUX MPOIIECIB.
. [IpuHIMN 1ii TEMIOBOTO IBUTYHA.
. Mopeni pi3HUX BUIIB TEIJIOBUX JIBUTYHIB.
. byZi0Ba X0JI0IWJIBHOT MAllIUHU.

AN B W

VYyens (yueHuus):

— Ha3ueae BUHAXIJIHUKIB TETUIOBUX MAIIMH; HABOJIUTH MPUKIIAIN
BUKOPHUCTAHHS TEIJIOBUX MAIllUH,

— pospizuse poOOTY 1 TEMII00OMIH, HArPIBHUK, PoOOYE TLJIO i
OXOJIO/IKYBaY;

— ¢hopmynroe ieplInii 3aKOH TEPMOAMHAMIKH 1 3aITUCYE HOTO
opmyay;

— Mmodce onucamu OyOBY TETJIOBUX JIBUTYHIB, TOOYTOBOTO
XOJIOAWJIBHHUKA Ta PO3PIi3HSIE IXHI OCHOBHI KOHCTPYKTHUBHI €JIEMECHTH;
OOIpYHTYBaTH HEOOOPOTHICTH TEIJIOBUX MPOLIECIB; XapaKTePHU3yBaTH
3MICT TIOHSTh: BHYTPIIIHS €HEPTisl, KUIbKICTh TEIUIOTH, POOOTAa;

=  30amuuil (a) cnocmepieamu TIPOSIBU TEIJIOBUX MPOIIECIB y
PUPOJIi; pOOUTH BUCHOBKH PO MOXJIMBI IIJISIXY BUBLIbHEHHS,
Tpanchopmarlii i BAKOPUCTAaHHs BHYTPINTHBO1 €HEPTii Tia;

— Modice po3s’a3yeamu 3ajadl Ha 3aCTOCYBAHHS MEPIIOTO 3aKOHY
TEPMOJIUHAMIKH; 00Cai0HCy8amu eKOIOTIuHI IpOoOJieMH, OB’ si3aHi 13
BUBUIBHEHHSIM, TIepejaueto i BUKOPUCTAHHSM TEIUIOBOI €Heprii Ta
OIIIHIOBATH 1XHIN CTaH.

DIBUYHUI IPAKTUKYM (5 TOX)

(OpieHTOBHI TeMU pOOIT)
JlocnipKeHHs pyXy TiTa M 1€ CUITA TSOKIHHSA.
2. JlocmiJKeHHS MEXaHIYHOr0 PyXY TiJ i3 3aCTOCYBAHHSIM 3aKOHY

f—

VYueHnb (yueHurs):

- Hasueae TpUIamM W MaTepiand, SKi BUKOPUCTOBYBAJIUCS B
EKCIIEpUMEHTI; hopmyntoe METy 1 3aBIIaHHS JTOCHIKEHHS 1 HOTro
TEOPETUYHI MOJIOKCHHS,;

- Modice onucamu ti 00IpyHmysamu CyTh METOAY JOCIHIKEHHS (171e10
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30epeKeHHs eHeprii
3. BuBYeHHS OJIHOTO 3 130IPOIIECIB
4. BwusnHaueHHs Koeilli€eHTa TOBEPXHEBOTO HATSTY PiIUHH.
5. BusHaueHHs KOeQilieHTY KOPCTKOCTI PI3HUX MPYKUH.

JOCIIAY);

30amuuii(a) caMOCTIHHO BUBYUTU a00 MOBTOPHUTU (i3UUHI OCHOBHU
JOCITIDKEHHS, CaMOCTIHHO 310paTH YCTAaHOBKY W BHUKOHATH
JOCHIJUKEHHST 3TiIHO 3 1HCTPYKLIED Ta B pa3i HEOOXITHOCTI
HEOJTHOPAa30BO TOBTOPUTH JOCIII;, KOPUCHMY8AMUCs TIPUIATaMH,
6uU3Hauamu 1XHI 3arajabHi XapaKTePUCTHKHU, OOMPUMYBAMUCS
MpaBUJI EKCILTyaTaIlii Ipuiiajis;

Modice npedcmasnsimu pe3ynbTaTi BUKOHAHHS €KCTIEPUMEHTAIBHO-
MPaKTUYHUX 3aBJaHb 3a JOTOMOTow (hopmyiu, Tabnuili, rpadika;
oyinoeamu U nepesgipamu CTYIIHb BIPOTITHOCTI OTPUMAHHX
pe3yJIbTaTiB; OIIHIOBATH MPAKTUYHE 3HAYEHHS Ha0yTOTO TOCBITY

Y3ArANBHIOKOYI 3BAHATTA (1 Tox)

CyJacHi OTJISIM Ha TIPOCTIp 1 9ac. YHIBepcaabHICTh 3aKOHIB
30epeKeHHS.

3a pe3yabTaTaMH MPOBECHHS Y3arajJbHIOIOUHX 3aHATh PO MPOCTIP 1 9ac

YYHI YCBIJIOMJTIOIOTH B32€MO3B’SI30K MDK KJIACHYHOIO 1 PEJIATHUBICHKOIO
MexaHikoro. Ha mpuxiani B3aeMHUX IEPETBOPEHb MEXaHIYHOI 1 TEIUIOBOL
eHeprii poOJsSTh BHCHOBKH IIPO YHIBEPCAIBHICTh 3aKOHIB 30€pEKECHHS B
TPUPOII.

PE3EPB (4 roxm)
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11 KIIAC

(70 ron, 2 ro Ha THXKZIEHb, 4 TOJ — PE3EpPBHUM Yac)

EJIEKTPOINMHAMIKA

3MICT HABYAJIBHOT'O MATEPIAJTY

Jep:kaBHi BUMOI'H 10 PiBHSI 3araJIbHOOCBITHBOI MIITOTOBKH Y4HIB

EJEKTPAYHE IIOJIE TA CTPYM (10 roxm)

Enextpuune nose. HanpyskeHiCTh €1eKTpUYHOTO moJisi. PeyoBuHa
B eJIeKTpuyHOMY Touti. [ToTeH tian exeKTpUIHOTO MOJIs.

EnextpoemHicTh. BuKoprCcTaHHS KOHIEHCATOPIB Y TEXHIIII.
Enepris enekTpuyHOro moJs.

Enextpuunuii crpym. Enextpuune komo. J[kepena i croxuBadi
eJeKTpUYHOro cTpymy. EnektpopymriiiHa cwmra. 3akoH Owma  juist
MOBHOTO KoJia. Po60Ta Ta MOTYXHICTh €IEKTPUIHOTO CTpyMy. besmeka
M1 9ac poOOTH 3 ENEKTPUIYHUMHU MTPUCTPOSIMH.

EnextpuuHuii cTpyM y pi3HHX cepeloBHINAX (MeTajaxX, piAuHax,
razax) Ta MiOro BAKOPUCTaHHS.

EnexTponpoBiqHiCTh HAMBIPOBITHUKIB Ta 1i BuAW. BrnacHa i
JIOMIIIIKOBA TTPOBI1AHOCT1 HAITIBITPOBITHUKIB.

HaniBrnpoBiAHUKOBHIA 10O/,

JlaGopaTopHi podotu

1. Buznayenns EPC 1 BHyTpIIIHBOTO ONIOPY JIXKEpena CTPyMy

Jlemoncmpayii
1.EnexkTpuune nosie 3apsAIKEHUX KYJIbOK.
2.bynoBa i i KOHJAEHCATOpa MOCTIMHOI Ta 3MIHHOT EMHOCTI.
3.EHepris 3apsKeHOro KOHIEHCaTOopa.
4.3anexHicts cunu ctpymy Bin EPC mxepena Ta moBHOro onopy
KoJa.

VYueHb (yueHurs):

- Ha3uéae OCHOBHI €Talld CTAHOBJIGHHS BYCHHS MPO EJEKTPUKY Ta
MarHeTusM, Horo TBOPIIiB, OCHOBHI €JIEMEHTH €JIEKTPUYHOT0 KOJa,
HOCIi eJIEKTPUYHOTO 3apsAay B PI3HUX CEpeAOBHUINAX, AOMYCTHMI
HOpPMH O€3MEeKH >KUTTEMISUIBHOCTI JIFOAWHHU T Yac pPoOOTH 3
CIIEKTPUIHUMHE MIPUCTPOSIMHU;

- HagoOumb NpuKIaOu TPAKTHYHHX 3aCTOCYBaHb KOHICHCATOPIB,
peocTariB, HaliBIPOBIAHUKOBUX MPHIIAMIIB Ta IXHE 3aCTOCYBaHHS Y
MIPUPOJII i TEXHIITI;

- pospizuse  EPC 1
HaITiBIPOBI/THHKIB;

- @opmynoe 3akoH Oma A TOBHOTO KOJIa Ta 3allUCye WOTO
(opmymy;

- Modce onucamu MEXaHI3M  EJIEKTPOIPOBITHOCTI MeTaliB 1
HaIBOPOBIIHUKIB p- 1 A-TUIY,p-n-TIEPEX0]ly, OOTPYHTOBYBaTH
BIUIMB €JIEKTPUYHOTO TMOJISl Ha )KUB1 OPTraHi3Mu; Xapakmepusysamu
HaIpY>KEHICTh 1 MOTEHIIAN EJIEKTPUIHOTO TOJs, €ICKTPOEMHICTD,
EPC mxepena ctpymy gk (i3W4Hi BETUYMHU; TOSCHUTH MPUHLIUI
Tii JpKepena eJeKTPUYIHOTO CTPYMY, HaIliBIPOBITHUKOBOTO J10/1a;

- - 30amuuti(a) cnocmepicamu TPOABU €IEKTPUYHUX SBULL Yy
MIPUPO/Ii, BIATBOPEHHS JIIHIM HAMpPYXEHOCTI €JIEKTPUYHOTO TIOJIS;
KOpUCYBAMUCS aMIEPMETPOM, BOJIBTMETPOM, OOMPUMYBAMUCS
npaBwil poOOTH 3 HHUMH; GU3HAYaAmMU CUJIYy CTpyMy, Hampyry i
CIIEKTPOEMHICTD, OyYiHUmMuU TIOXUOKU BHUMIPIOBAHHS, poOuUmu
BUCHOB0OK TIPO ICTOPUYHUN XapakTep (i3HIHOTO Mi3HAHHS;

- Modxce po3g’a3yeamu  3aqadi, 3acTOCOBYIOUM (opMmynu  amis
BU3HAYCHHS HANPYKEHOCTI  €JIEKTPUYHOTO  TOJIsl, €MHOCTI

BUIU  EIEKTPOIPOBITHOCTI

Hampyry,
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KOHJICHCATOpa, CHEeprii 3apsKEHOro KOHIEHcaTopa, 3akoHy Oma
Ui TIOBHOTO KOJIA; Mpeodcmagiamy pPe3ylbTaTH EKCIIEPUMEHTY 3
TOCIHIJKCHHST €JIeKTPUYHUX KT, cucmemamu3yséamu 3HAHHS TIPO
SJIIEKTPUYHI TOJISI T4 3aKOHH TMOCTIHHOTO CTPYMY; 00CaioxHcysamu
€KOJIOTIYHI TIPOOJEMH perioHy, TOB’si3aHl 3 BUPOOHMIITBOM,
nepeaayero i CloKMBAaHHIM €JIEKTPUYHOT eHeprii.

HapuaJjbHi npoekTH (2 rox)
BB eeKTpUYHOTO MOJIs Ha KHUB1 OpraHi3MHu.
HamiBnpoBiTHUKOBI IPHJIAJIN Ta X 3aCTOCYBaHHSI.

EJEKTPOMATHITHE IOJIE (12 To0xI)

Enexkrpuyna Ta MarHiTHa B3aeMoii. B3aemo1ist mpoBiqHUKIB 31
CTpyMOM. [HAyKIIist MAarHITHOTO TIOJIA.

Jlist Mar"iTHOTO MOJISt Ha MPOBIAHUK 31 cTpyMoM. Cuita Amriepa.
Cuna JlopeHua.

MarHiTHi BIaCTUBOCTI pEUOBHHHU. 3aCTOCYBAaHHS MarHiTHUX
MatepianiB. EnekTpoMarHiTHa iHIYKITIA. 3aKOH €JIeKTPOMArHiTHOT
1HAYKII1. [HAyKTUBHICTD. EHEpris MarHiTHOTO MO KOFyHHH 3t
CFpyMoOM:

3miHHMA cTpyM. ['eneparop 3minHOTrO cTpy™my. Tpanchopmarop.
BupoOHHIITBO, IEpe1aya Ta BUKOPUCTAHHS €HEPTii eJIEKTPHYHOTO

CTpyMy.
JlabopaTopHi podoTu

2. JlocmiKeHHS SIBUIIA €IEKTPOMArHiTHOT 1HAYKIII{
Jlemoncmpayii
Jlist Mar"iTHOTO TOJISt HA CTPYM.
MarsiTHu# 3amuc 3ByKy.
EnexrpomarnitHa inaykuis. [Ipasuno Jlenna.
3anexnicte EPC iHayKIii Bil IBUAKOCTI 3MIHA MarHiTHOTO
MOTOKY.

el

5. 3anexnicte EPC camoinayKIii Bi MIBUIKOCTI 3MIHU CHJTH CTPYMY

B KOJIi Ta IHAYKTUBHOCTI MPOBITHHUKA.
6. YTBOpEHHS 3MIHHOTO CTPYMY Y BUTKY IIiJT Yac MOro oOepTaHHS B

VYueHb (yueHuris):

Ha3u6ac OCHOBHI €Taly CTAaHOBJICHHS BYCHHS IIPO MAarHETU3M, HOTO
TBOPIIIB, YMOBY BUHUKHEHHS SIBHUIIA €JIEKTPOMArHiTHOT 1HIYKIIIT;
HagoOoums MPUKIAIN Jii cuiu Amriepa, cuiu Jlopenna, 3aKony
€JIEKTPOMArHITHOI IHIYKIIT, /11 TpaHChOpMAaTOpiB, MArHETUKIB Y
MPUPO/L U TEXHIIIi;

PO3pi3HAE eNEKTPUUHE 1 MaTHITHE MOJIS Ta JPKEpesa iX YTBOPEHHS,
EPC inayxkuii #t EPC mxepena ctpymy;

¢opmynioe o3HaUCHHSI criii AMriepa i cuim JIopeHiia Ta npaBuiia
BU3HAYCHHS HANPSAMKIB IXHBOT [Iii, 3aKOH €JIEKTPOMarHiTHO1
THIYKITlT, TPaBUJIO BU3HAYEHHS HAMPSMKY IHAYKIIITHOTO CTPyMY i
3anucye popMyl Ha3BaHUX BUIIE 3aKOHIB,;

Modice onucamu MEXaHi3MU HaMarHi4yBaHHs pEYOBUHU,
yrBopennsi EPC iHnykuii; 061pynmogyeéamu BIIIMB MarHiTHOTO
TIOJIsI Ha JKUB1 OPTaHi3MHu, xapakmepuzysamu (Pi3WdHI BEITUUUHU:
EPC inaykuii, iHIyKTUBHICTb, MATHITHY 1HAYKIIIO; HOACHUMU
MIPUHITUI Jii Ta OyA0BYy reHepaTopa 3MiHHOTO CTPyMY,

1 ABHUIYBAJIBHOTO i MOHWKYBAIBHOTO TpaHCc(HOpMaTOpiB;
30amuuii(a)cnocmepicamu MPOSIBU MarHITHUX SIBUII Y TIPUPOJI;
suzHauamuy HaNpsMKHU Aii cun Ammnepa it Jlopenna ta
IHAYKIIMHOTO CTPyMY B KOHKPETHUX MPUKIAIAX; OYIHUmMU
ICTOPUYHMIA XapaKTep CTAaHOBJICHHS 3HAHb PO €IEKTPUKY U
MarHeTu3M; pooumu 8UCHOB0K TIPO COIIAIbHY 00YMOBJICHICTh
PO3BHUTKY (i3UYHUX 3HAHB;

Modice po3s’sa3yeamu 3aAadl, 3aCTOCOBYIOUH 3aKOH MPO
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Mar”iTHOMY TIOJi. €JIEKTPOMArHITHY 1HAYKITI10; TpadiqHO MPEACTABISATH Pe3yIbTaTH
7. Ocummorpamu 3MiHHOTO CTPYMY. BHU3HAUCHHS HANPSMKiB MarHiTHOTO ToJisi, cuit Ammepa i Jlopeniia,
IHAYKLIIMHOTO CTPYMY; cucmemamu3ysamu 3HaHHS IIPO
SJIIEKTPUYHE i MAarHITHE TOJIe TXHIi B3aEMO3B’SI30K; 00C1I0MHCY8aAmU
€KOJIOT1YH1 TPO0JIeMH, TIOB’ s13aH1 3 BAPOOHUIITBOM, TIEpEIavueio Ta
3aCTOCYBAHHSM EJIEKTPUYHOI €Heprii.

HapuaJuabhi npoexrtu (1 rox)
BriiB Mar"iTHOro 1oJist Ha XKHB1 OpPraHi3MH.

VYueHb (yueHurs):

KOJIMBAHHSI TA XBWII (12 ron) - Ha3ueae€ BUIU MEXAHIYHUX KOJIUBAHb 1 MEXAHIYHUX XBUJIb, BUEHUX,

KonuBanpamii pyx. BinbHi konuBaHHs. ['apMOHIUHI KOJHMBaHHS. AKi 3pOOMIIM BAarOMHI BHECOK Y CTAHOBJIEHHS TE€OPii KOJIUBAHb,
AwmrutiTyaa, TepioJ 1 4YacToTa KOJHMBaHb. BuUMYyIeHI KOJIMBaHHSI. BHUJIM CJICKTPOMArHiTHUX XBHJIb 32 1X JOBKHHOIO (4aCTOTOIO),
Pe3onanc. OCHOBHI €JIEMEHTH KOJMBAJILHOTO KOHTYPY;

Marematnunnii MastHuk. Ilepion KonuBaHb MaTeMaTH4YHOrO Ta - HA600UMb NPUKIAOU TIPOSBIB i 3aCTOCYBaHb KOJMBAIBHUX 1
MasiTHUKA. XBUJIbOBHUX SIBUII Y IPUPOJII ¥ TEXHIII, 3aCTOCYBaHHS

HOH_II/IpeHHH MEXaHIYHUX KOJIMBAaHb Yy INPYXHOMY CepeI[OBI/II_Hi. eJIeKTpOMaFHiTHI/IX XBHJIb,
ITonepeuni Ta M0370BXKHI XBUII. JJOBXKHHA XBUIIIL. 3BYK. - po3pi3HsA€ IONEPEUHY | MO3I0BKHIO XBHII, OCHOBHI

KonuBanbuuii KOHTYp. BUHUKHEHHS €JIEKTPOMATHITHUX KOJIHMBAHb XapaKTEPUCTUKHU I BIACTUBOCTI €JIEKTPOMArHiTHUX XBHJIb PI3HOTO
y KOTUBAJIHbHOMY KOHTYpi. HacToTa BIaCHHX KOJHMBAHb KOHTYPY. ianasonys;

YTBOpEHHS 1 OMMPEHHS €EKTPOMArHiTHUX XBWIb. [IIBUAKICTH - (popmynio€ 03HAKU FAPMOHIYHUX KOJIMBAHD;
MOIIMPEHHS, JOBXKMHA 1 9acTOTa elneKTpoMarnitHoi xsuii. [1lkana - 3anucye piBHSHHS FAPMOHIYHUX KOJIMBAHb 1 GopMyIy mepiomy
€NIEKTPOMArHITHAX XBUIIb. KOJIMBaHb Y KOJIMBAJILHOMY KOHTYDI;

- Modice onucamu OCHOBHI XapaKTEPUCTHKU KOJTHBATBHOTO i
XBHJILOBOT'O PYXiB, BJIACHI i BUTbHI KOJMBAHHS, KOJTUBAHHS
MasITHUKA, TOMIUPEHHS IPY’KHOI XBIJIi, IEPETBOPEHHS €HEPTii B
KOJINBAJIHLHOMY KOHTYp1 Ha OCHOBI 3aKOHY 30€peXeHHS i

MIEPETBOPEHHS €HEPTil, YTBOPEHHS i MOMIMPEHHSI

o ﬂeMOHcmpan ' SNEKTPOMATHITHUX XBHJIb; 0OIPYHMOGYEAmMU MEXAHIYHY XBHIIIO SIK

BisibHi KOJMBAHHS BAHTaXKY HA HUTIL TA BAHTAXKY HA NIPYKHUHI. 0COGIHBHIT BH PyXy Ha MPHKIA/ TEPEati KOMHBAHb Y

BumyIiien1 KonuBaHHs. OPY>XKHOMY CEPEIOBHIII, CKOJIOTTUHI IPOOIEMH, OB’ sA3aHi 3

Pesonanc. BUKOPUCTAHHAM PadiOTEXHIYHUX [IPUCTPOIB; XapaKmepusyeamu

Konipanns Tin K iKeper 3ByKY. . CyTh MeTOAY (i3UUHKX ifeani3alliii Ha MPUKIaIi FApMOHIYHHX

Posib nipyskHOro cepenoBuina y niepesadi 3ByKOBUX KOJIHBAH. KOJHBAHb, NIBUIKICT TOMMPEHHS, TOBKUHY i mIepion

3aﬂe7KH¥CTB I'y9HOCT1 3BYKY BIZl aMILTITY/I KOJTNBAHB. CICKTPOMATHITHOT XBUIII sIK (Di3UYHI BEIUUUHU; NOPIGHAMU

3aJIeKHICTD BUCOTH TOHY BiJ YACTOTU KOJIHBAHb. BJIACTUBOCTI €JIEKTPOMATHITHUX XBUJIb 3aJI€XKHO BiJl TOBXKHHH

JlabopaTopHi poboTu

3. BurotoBiieHHs MasTHUKA i BU3HAYEHHS MIEPi0OTy HOTO
KOJINBAHb.

AR i
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8. BinOuBaHHS 3ByKOBUX XBHIIb.

9. BuibHI €1eKTPOMArHiTHI KOJTUBaHHS HU3bKOT YaCTOTH B
KOJIMBAJILHOMY KOHTYPI Ta 3aJIKHICTh IXHBOT YaCTOTH BiJl
€JIGKTPOEMHOCTI Ta IHAYKTUBHOCTI KOHTYPY.

10. BunipomiHtoBaHHS ¥ TpUiMaHHS €JEKTPOMArHITHUX XBUJIb.

11. HIkana enekTpoMarHiTHUX XBUJIb.

XBUJI; npedcmasisimu eeKTPOMAarHiTHY XBIIIIO CXEMAaTHYHO;
OYiHUMY BHECOK BITUYM3HIHOT HAYKH B PO3BUTOK PATIOTEXHIKHU;
cucmemamu3yeamu 3HAHHS TIPO EIIEKTPOMArHETH3M sIK (Pi3uuHy
TEOopiIo;

30amuuti(a) cnocmepieamu KOIMBAHHS MasTHUKA, BU3HAYAMU
nepiosl KOJIMBaHb MAATHUKA, TOBKUHY €JIEKTPOMArHiTHOI XBUJI1 3a
il 4acTOTO0; dompumysamucsi IPaBUII IPOBEACHHS CIIOCTEPEIKEHD
KOJIMBAJBHUX 1 XBHJIBOBHUX MPOILIECIB, a TAKOXK MPaBUIT OE3MEKH
KUTTEAISUTBHOCTI M1 Yac pOOOTH 3 PalIOTEXHIYHUMHE MPUIIAaMu;
0ocnioxcysamu 3aleKHICTh TIEpioy KOJMBAaHb HUTSHOTO
MasTHHKA BiJl JOBXUHHU HOTO ITI/IBICY;

Modce po38’a3yeamu 3a0ayi Ha 3aCTOCYBaHHS (OpMyIIn
B3a€EMO3B’ A3KY JOBXKHHH, IEPIOAY W IMIBUIKOCTI MOMIMPESHHS XBHJII;
npeocmaenamu OTPUMaHi pe3yinbTaTi rpadivyHo 1 3a 10IOMOT0I0

dhopmyi.

Haguanbhi npoextu (1 roa)
EnexTpomarHiTHiI XBHJII B IPUPO/II 1 TEXHITT.

XBHWJILOBA I KBAHTOBA ONITUKA (4210 roxm)

Po3BuTOK ysiBIIEHB PO pUpOAY cBiTia. [lomupeHHs cBiTia B
pizHux cepenoBumax. LIBuakicTh cBiTaa y Bakyymi. Ilornunanss i
po3ciroBaHHs CBiT/Ia. BinOuBaHHs cBiT/Ia. 3aIOMJICHHS CBITIA.

CBiTJ10 5K eleKTpoMarHiTHa XBuiis. [nTepdepenuis it nudpakimis
cBITIIOBUX XBWIb. [lonspu3aniist i aucriepcis cBitia. HenepepBaui
crekTp cBitina. CIeKTpOCKOIL.

KBanroBi BnactuBocTi cBiTia. ['imoreza M.I1lnanka. CitioBi
kBaHTH. EHepris Ta immynbce ¢poToHa.

®dotoedext. PiBHsHHS poToedekTy. 3acTocyBanHs PoToedekTy. -

KopmyckynsipHO-XBUILOBUH Jyalli3M CBITJIA.

JlabopaTopHi pobdotu

4. CnocrepeXeHHs! ONTUYHUX SBUILL.
Jlemoncmpayii
1. CsitmoBo.
2. OpnepxaHHs 1HTepHEPEHITIMHUX CMYT.

VYyens (yueHuus):

Ha3ueac OCHOBHI €Taly PO3BUTKY ONTHUKH K HAYKH Ta MPI3BHUIIA 11
TBOPIIIB, po3Mip cranoi [Inanka, 3HaU€HHS MIBUAKOCTI TIOIIUPEHHS
CBITJIa y BaKyyMi, TIOBITPi ¥ BOJII;

HasoOums NPUKIAOU 3aCTOCYBAHHS ONITUYHUX SBHUII Y TEXHIIl U
BUPOOHUIITBI;

PO3pi3HAc XBUIbOBI 1 KBAHTOBI BIIACTUBOCTI CBITIA; (HOPMYITIOE
3aKOHU 3aJIOMJICHHS CBITJIa, piBHSIHHS EffHIITeHA 7151
dotoedekry;

Mod#ce onucamu KOPIMYCKYJISIPHO-XBUIBOBUH JTyasli3M CBiTIa,
OOIPYHTOBYIOUYH HOTO CYTh Ta Miclie B CydacHii (i3uuHill KapTuHi
CBITY; Xapakmepu3sygamu CyTh ONTUYHUX SBUII: TOIITUPEHHS
CBITJIa B PI3HUX CEPEIOBUIIIAX, PO3CIIOBaHHS 1 MOTJIMHAHHS CBITIa,
iHTepdepeH o i TudpakIlito CBITIOBUX XBUIIb, MOJISPHU3ALII0 i
TUCTIEPCIIO CBITIIA; nOSACHUMY TIPUHITHI i1 KBAHTOBUX T'€HEPATOPIB
CBITJIa, KBAHTOBO-XBUJILOBY MPUPOY CBITIIA; HOPIGHAMU SHEPTIIO,
Macy, iMITyJib¢ )OTOHA 3 BiJMOBITHUMHU XapaKTEPUCTUKAMU
OJTHOTO 3 MaKpOTIJI;
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3. Hudpakmis cBiTaa BiJ By3bKOI MUTMHU Ta AUPPAKIIHHOT
TPaTKH.

4. Jlucmepcis CBITIIA IMiJT Yac HOTO MPOXOHKEHHS Kpi3h TPUTPAHHY
npu3My.

5. ®otoedeKT Ta MPUCTPOI 3 MUHKOBOIO MJIACTHHKOIO.

- 30amuuii(a) cnocmepieamu ONTUYHI sSBUIIA B aTMOCdepi,
MOSICHIOIOUH TXHIO CYTh; KOpUCMY8amucsi ONTHYHUMH MTPUIIaIaMH,
JOTPUMYBATUCS MPABHII iXHBO1 €KCIUTyaTallil; oyinumu 1ICTOPUIHUN
XapakTep CTaHOBJIEHHS 3HaHb PO MPUPOY CBITIA; podumu
BUCHOBOK TIPO KOPIYCKYJIIPHO-XBUIIBOBY IPUPOY CBITIIA;

- Modce po38’a3yeamu 3aadl Ha PO3paxyHOK MacH, €Heprii Ta
iMITynibCy (poToHa, 3acTocoByroun Gopmyiy [lnanka Ta piBHSIHHS
Eitnmireiina nns poroedexry.

HapuaJuabhi npoexrtu (1 rox)
KBaHTOBI reHepaTopu Ta iX 3aCTOCYBaHHS.

ATOMHA I AAEPHA ®I3UKA

ATOMHA I AJIEPHA ®I3UKA (10 roxm)

IcTopist BUBUEHHs aToma. SnepHa Mozens atoma. KBaHToBi
noctynatu M.bopa.

BurnpomiHioBaHHS Ta MOTJIMHAHHS CBITJIa aTOMaMU. ATOMHI 1
MOJIEKYJIApHI criekTpu. CreKTpaibHUN aHai3 Ta HOTro 3aCTOCYBaHHS.
PenTreniBchbke BUMPOMIHIOBAHHSI.

AtomHe sapo. [IpoTOHHO-HEUTPOHHA MOJIETIb AaTOMHOTO Sipa.
Hyxuonu. SnepHi cumu ta ix oco0auBocTi. CTIHKICTB sizep.
B3aemo3B's130k Macu Ta eHeprii.

Enepris 3B's13ky aroMHOro sapa. CnocoOu BHUBUIBHEHHS AAEpHOL
EHEepTii: CHHTE3 JIETKUX 1 MO BaXKUX siaep. JlaHirorosa peaxiiisi.
@Di3u4HI OCHOBH AJEPHOI EHEPreTUKHU. SIepHa eHepreTuka Ta
€KOJIOT 151

PagioakTuBHICTh. Buan pagioakTHBHOTO BUITPOMiIHIOBAHHS.
[lepion HamiBpo3nagy. OTpuMaHHs 1 3aCTOCYBAaHHS PaiOHYKIIIIIB.

PanioakTHBHUIN 3aXUCT JIFOIUHH.

EnemenTtapHi yacTUHKU. 3aranbHa XapaKTEpUCTUKA €JIEMEHTAPHUX
yactuHOK. Knacudikamist enementapaux yactuHok. KBapku. Kocmiune
BUITPOMIHIOBAHHS.

JlabopatopHi poboTu

VYueHb (yueHurs):

- Ha3ueae OCHOBHI €TalM PO3BUTKY sIEpPHOT (Pi3UKH Ta ii TBOPIIIB,
3arajbpHi MapaMeTpy aTOMHHX €JIEKTPOCTAHINN YKpaiHu;

- HA80OUmMb TIPUKIIAJH 3aCTOCYBAaHHS Pall0AKTUBHUX 130TOIIIB Y
BUPOOHUIITBI Ta B IHIINX HayKax;

- po3pi3HsA€E IPUPOJHY U IITYYHY PaTi0aKTUBHICTb, SAACPHI peaKiii
MTOALTY BaXXKHX SIJIEP 1 CHHTE3Y sIIep JIETKUX 130TOIIB; (hopmynioe
nocryiatu bopa i1 3anucye ix;

- moorce onucamu nocuin Pesepdopaa it MexaHi3Mu TOXOHKEHHS
PI3HUX BUJIB BUIIPOMIHIOBAHHS; 0OIPYHMOBY8amMU MOXKIIUBICTh
BHUBUIBHEHHS aTOMHOT €HEprii Ta pobumu 6ucHO80K TIPO CydacHi
€KOJIOT14HI TpobIeMH ii BUKOPUCTAHHS; Xapakmepusygamu AepHy
MoJIeIb aToMa, Oy/I0BY aToma sijipa, nopiéHio8amu BIACTUBOCTI
MPOTOHIB 1 HEUTPOHIB; nOACHUMYU TIPUPOY PATIOAKTUBHOTO
BHUIPOMIHIOBAHHS, MEXaHI3M SICPHUX PEAKITIi MOAUTY i CHHTE3Y;

- 30amnuuii(a) cnocmepicamu i kopucmygamucs GororpadisMu
TPEKiB €JIeMEHTapHUX YaCTUHOK; OYiHUmMU BHECOK YKPATHCHKHUX
YUEHHX y AOCIHIKEHHs OyI0BH aTOMIB 1 siZiep aTOMIB Ta
CTaHOBJICHHS] aTOMHOI €HEPIreTUKU; hopMynr08amu BUCHOBOK TIPO
ICTOPUYHHMIA XapaKTep Ta CyCHUIbHY 3yMOBIIEHICTh PO3BUTKY
(bi3uyHOT HAYKH;

- Modice po38’sa3ysamu 3a0a4i, 3aCTOCOBYIOUH (hOpMyITy
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5. CnocrtepexeHHs HEMEePEPBHOTO 1 JIIHIHYATOTO CIIEKTPiB
pEYOBUHU
JlemoHcTpartii
Mopnens nocniny Pesepdopna.
BynoRa i mist miunabHAKA HOHI3YIOUMX YaCTHHOK.
3. ®ororpadii TpeKiB YACTUHOK.

=

B3a€EMO3B’ 3Ky MacH Ta €HEeprii;

oocnioxcysamu Ui y3a2anbH08amu eKOJIOTi4HI Ipo0IeMHu periony,
OB’ s13aH1 13 IPUPOTHUM 1 TEXHOTEHHUM PaJi0aKTUBHUM (POHOM Ta
3aCTOCYBAaHHSM PaZi0aKTUBHUX 130TOMIB 1 pEHTTEHIBCHKOTO
BHUIPOMIHIOBAaHHS B MEIMIINHI, HA BAPOOHHUIITBI.

DIBUYHUI IPAKTUKYM (5 r0x)

(OpieHTOBHI TEMU pOOIT)
Bu3HaueHHs eHeprii 3aps1KeHoro KOHeHcaTopa.
JlocImipKeHHS eNeKTPUYHUX KiJI.
BuszaueHHS TOBXWHU CBITIOBOI XBHIIL
Bu3HaueHHs IPUCKOPEHHS BUIBHOTO MaIiHHS 32
JONIOMOT'O}0 MasATHUKA.
BuBueHHs siBUIIA MOIsIpU3aIIii CBIiTIIA
JIOCIi)KEHHS BIIACTUBOCTEH €l1€KTPOMArHiTHUX XBUJIb
7. BuBUYEHHS TPEKiB 3apsAPKEHUX YACTUHOK 32 TOTOBUMHU

dboTorpadismu.

el S

SN

VYueHb (yueHurs):

Ha3ueac MPUIAAN i MaTepiany, iKi BUKOPUCTOBYBAIIUCS B
€KCIIEpUMEHTI;

Gopmynroe MeTy 1 3aBIaHHS JOCTIIKEHHS, a TAKOXK HOTO
TEOPETHYHI MOJIOKCHHS;

MOod#ce OTIACATH Ta OOTPYHTYBATH CYTh METOJY AOCIHIKEHHS (171€10
nochiay);

30amuuii(a) caMOCTIHHO BUBYUTH 200 MIOBTOPHUTHU TEOPiI0 POOOTH,
CaMOCTIIHO 310paTH YCTaHOBKY ¥ BUKOHATH JIOCIIIPKEHHS 3T1IHO 3
IHCTPYKIIi€I0 Ta B pa3i HEOOX1AHOCTI HEOJHOPA30BO MOBTOPHUTH
TOCIIIJT; Kopucmyeamucs pUiaJaMu, BU3HAYaTH 1XHI 3araibHi
XapaKTePUCTHUKH, TOTPUMYBATHCS MPABUII €KCILTyaTallii MPUIaIiB;
Modice npedcmagnamu pe3yabTaTi BUKOHAHHS 3aB/IaHb 3a
JoromMoror Gpopmynu, Tadnuii, rpadika; oyinosamu i
nepesgipsimu CTYMIHb JOCTOBIPHOCTI OTPUMAHUX PE3YJIbTATIB;
OIIIHIOBATH MPAKTUYHE 3HAUYCHHS HAOYTOro JJOCBITY

Y3ATAJBHIOIOUI 3BAHATTS (2 TO1)
di3uyHa KapTUHA CBITY K CKJIa0Ba MPUPOTHIUYO-HAYKOBOT
KapTUHU CBITY. POJIb HAyKM 1 TEXHIKH B KUTTI JTIOAUHU Ta
CYCHUIBHOMY PO3BUTKY.

VYueHb (yueHurs):

Ha3u6éac OCHOBHI €Tany CTAaHOBJICHHA (hi3MYHOTO 3HAHHS Ta
BUCHUX, 1110 3pOOMIIM 3HAYHUIA BHECOK Y PO3BUTOK (PI3HUKH;
HABOOUMb NPUKIAOU 3aCTOCYBaHb (DI3MYHOI HAYKU B )KUTTI
Cy4JacHOI ITMB1II3aIlii, B TOOYTI 1 TEXHIIIL;

po3pizuac Ppi3nuny i IPUPOAHNYO-HAYKOBY KapTUHH CBITY;
Modice onucamu 3MICT QyHIAMEHTATBHUX (I3UYHUX TEOPIH;
00TpyHmMOo8ysamuy 1ICTOPUYIHUAN XapakTep Ta COMialbHy
00yMOBJICHICTh PO3BUTKY (Di3WUHOT HAYKH; Xapakmepusyeamu
MPOBIAHY POJIb CY4aCHOI HAYKH B PO3BUTKY JIFOACHKOI IIMB1II3ALIiT;
OYiHUmMU 6Nniu6 NOCSITHEHb CY4acHOi (hi3MYHOT HAYKH Ha PO3BHTOK
BUPOOHMIITBA, TEXHOJIOTIH Ta IHIINX HAYK, y TOMY YUCII i
CYCIIUIBHO-€KOHOMIYHUX;
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30amuuti(a) pooumu 6UCHOBOK TIPO BU3HAYATIBLHUN BIUTUB (Pi3UUHOT
HAyK{ Ha PO3BUTOK CY4acHOTO NMPHUPOI03HABCTBA;

Modice cucmemamu3ysamu 3HaHHS 3 (G13MKHA Ha OCHOBI Cy4acHOT
(b13MYHOT KapTUHH CBITY; JOCTIKYBAaTH €KOJIOT1uHI MpolieMu
perioHy, MoB’si3aHi 3 BUPOOHUIITBOM.

PE3EPB (4 roa)
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