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IMosicHIOBaJIbHA 3aNHCKA

di3uka € pyHAaMEHTAIFHOIO HaYKOIO, SIKa BUBYAE 3arajibHi 3aKOHOMIPHOCTI Nepediry NpupoIHUX SBHIL, 3aKJ1a]Ja€ OCHOBU CBITOPO3YMIHHS Ha
PI3HUX PIBHSX Mi3HAHHA MPHUPOJAM 1 Ja€ 3arajbHe OOIPYHTYBaHHS IMPHUPOJHUYO-HAYKOBOi KapTuHHU cBITy. CydacHa (i3uka, KpiM HayKOBOTO, Ma€
BaXJIUBE COLIOKYJIbTYpHE 3HadeHHsA. BoHa crTama HEBiJ'€MHOIO CKJIQJOBOIO KYJIbTYpH BHCOKOTEXHOJIOTIYHOTO 1H(OPMAIIHHOTO CYyCHiIbCTBA.
dyHIaMeHTATbHUN XapakTep (izuuHoro 3HaHHS K (iTocodii HAyKHM 1 METOJO0JIOTIT MPUPOIO3HABCTBA, TEOPETUYHOI OCHOBHU CYYacCHOI TEXHIKH 1
BUPOOHUYMX TEXHOJIOTi BU3HAYAE OCBITHE, CBITOTJISIHE Ta BUXOBHE 3HAUEHHS IIKUIBHOTO KypCy (i3UKU K HABUAIBHOTO MpeAMETa. 3aBIIKH [IbOMY
B CTPYKTYpl OCBITHBOI Tajy3i BiH BiJlirpae poyib 0a30BOr0 KOMIIOHEHTAa MPUPOJHUYO-HAYKOBOI OCBITH 1 HAJICKUTh 10 1HBApPiaHTHOI CKJIAJOBOL
3araJlbHOOCBITHBOI MiIFOTOBKH YYHIB B OCHOBHIH 1 CTapIIiif MIKOJIAX.

®dizuka sik HaBYAJIBHU NpeAMeT CTPYKTYPHO MoKe OyTH NMpeACTaBJIeHA Y TAKUH c1ocio.

3araJlbHOBH3HAHOIO 1JICEI0 CYYaCHOTO HaBYAHHS BBAXKAETHCS HOTO BIAMOBIAHICTH PO3BUTKY HAayKH, a TAaKOK TUM METOJaM Ii3HaHHS, SKi B
HayIll € BUPIIIAJbHUMH. [CTOPUYHO y KIacH4HIN (Pi3HIN CKIAIOCS Tak, IO CIIOYaTKy HAarpoMaJDKyBaHCsS (DAKTH, sSKi MOTIM CHUCTEMATU3YBaJIHCS U
y3arajgbpHIOBanucs. Ha iX mizctaBi BUeHI BUCIIOBIIOBAIM KOHLENTYaJIbHI i71€1, MPOMOHYBAIM TEOPETUYHI MOJIENi, 3aBISKU SKUM (aKTH OTPUMYBAIU
NIEBHY 1HTEPIIPETaLio. 3ro0M BCTAaHOBIIIOBAINUCS 3aKOHM, (POPMYIIOBAINCS MPUHIIMIIN, HA OCHOBI SIKUX CTBOpIOBasucs Teopii. Takuil mi3HaBaJIbHUI
UK (QI3UKKA CIPSIMOBYBAaBCS Ha TOSICHEHHS (DI3MYHUX SIBHII 1 IMPOIECIB HABKOJMIIHBOTO CEpPEJOBHUINA 3arajioM, a TaKOX CYNPOBOIKYBaBCS
IIPAKTUYHUM BUKOPUCTAHHAM 3HaHb 3 (PI3UKH U1 CTBOPEHHS TEXHIYHUX 3aCO01B AISUIBHOCTI JIFOAUHH 1 BUPOOHUYMX TEXHOJIOTIH.

T'onoena mema naguanus izuxku 6 cepeoHiil wiKoai NOIATAE B PO3BUTKY OCOOMCTOCTI YUHIB 3aco0aMu (hi3MKH SIK HAaBYAIBHOTO TIPEIMETa,
30KpeMa 3aBJIsKU (POPMYBAHHIO B HUX (DI3UUHOTO 3HAHHS, HAYKOBOI'O CBITOIJISAY M BIJIOBITHOI'O CTHJIIO MUCIIEHHS, €KOJIOTIYHOT KYJIbTYPH, PO3BUTKY
B HUX EKCHEPUMEHTAJIBHUX YMiHb 1 OCIIIHUIBKAX HABUYOK, TBOPUMX 3M10HOCTEH i CXMIBHOCTI 0O KPEaTHBHOTO MHCJIEHHS. BilmoBiHO M0 1IBOTO
3MICT (hi3MYHOI OCBITH CHPSMOBAHO Ha OMAHYBaHHs YYHSMHU HayKOBUX (akTiB 1 pyHIAMEHTANBHUX 11€H, YCBIAOMIICHHS HUMH CYTi TIOHATH 1 3aKOHIB,
MPUHIAITB 1 TEOpiH, SKi JalOTh 3MOTY MOSICHUTH Tepedir (i3MvHuX SBUIL 1 TPOIECiB, 3’sICyBaTH iXHI 3aKOHOMIPHOCTI, XapaKTepPU3yBaTH CY4acHY
(b13UUHy KapTUHY CBITY, 3pO3YMITH HayKOBI OCHOBM CYy4aCHOTO BUPOOHMIITBA, TEXHIKM 1 TEXHOJOTIH, OBOJOIITH OCHOBHUMU METOJaMH HAayKOBOTO
Mi3HAHHS | BHKOPHCTATH HAOYTi 3HAHHA B MPAKTHYHIN AisUIbHOCTI. MOro HACKPI3HHMH 3MICTOBHMH JHISMH € KATEropianbHi CTPYKTYPH, IO
Y3TO/IKYIOTHCS 13 3arajibHUMU 3MICTOBUMH JIIHISIMU OCBITHBOI Taiy3i «[Ipupogo3HaBcTBoy, a came:

— pEUYOBHHA Ta TOJIE;

— PyX 1 B3aeMOIT;

— 3aKOHM 1 3aKOHOMIPHOCTI (13UKH;

— (b13MYHI METOJIM HAYKOBOTO Mi3HAHHS;

— ponb GI3UYHUX 3HAHB Y )KUTTI1 JIFOJAUHH Ta CYCHIJIbHOMY PO3BUTKY.

HIkinpHuiA Kypc ¢i3uKku MOOYAOBAaHO 3a JBOMA JIOTIYHO 3aBEPIICHHUMH KOHLEHTPAMH, 3MICT SIKUX Y3TOJUKYETHCS 31 CTPYKTYPOIO CEpeIHBOI
3araJIbHOOCBITHBO1 IIKOJIM: B OCHOBHIN MIKOJ1 (7—9 KI1.) BUBYAETHCS JIOTTYHO 3aBEpIICHUNA 0a30BHM Kypc (i3UKH, KU 3aKiIaJa€ OCHOBH (PiI3HUHOTO
3HAHHS; y CTapIUiid MIKOJi BUBYEHHS (i3MKM BiIOYBAE€THCS 3aJIKHO BiJl 00OpaHOro mpo(ijlo0 HaBUAHHS: HAa PIBHI CTAHAAPTY, aKaJeMi4yHOMY abo
npodiIbHOMY.



HaBuanns ¢i3uku B cTapuiiii mKoJIi IpyHTYETHCS Ha 3acajiax TyMaHITapu3allii i 1eMOKpaTu3allii OCBiTH, BpaXyBaHHS Mi3HABAIBHUX 1HTEPECIB
1 HaMipiB YYHIB IOJI0 OOpaHHS IMOJAJBIIOTO KUTTEBOTO NUIAXY, TUPEPEHINAIii 3MIiCTy 1 BUMOT MIOJI0 WOTO 3aCBOEHHS 3aJIC)KHO B 3MI0HOCTEH 1
OCBITHIX TOTPeO CTAPIIOKIACHUKIB.

3arajbHOOCBITHSI TIATOTOBKA 3 (i3UKHU BiZOYBA€THCS 32 YMOB MPO(ITFHOTO HaBYaHHA. 3MICT (pi3MYHOT OCBITH Ta BUMOTH JI0 3aCBOEHHS IIHOTO
3MICTY 3aJieXkaTh BiJf 00paHOi HaBUAJIBHOI MPOTpaMu: Ha PiBHI CTAaHAAPTY Kypc (i3HMKU 0OMEKYeThCss 000B’I3KOBUMU pe3yabTaTaMH HaBYaHHs, TOOTO
MIHIMaJIbHO HEOOXIJIHMMHU 3HAaHHSMH, SKI MalOTh T'OJOBHMM YHMHOM CBITOIJISJIHE CIPSMYBAaHHS;, Ha aKaJeMIYHOMY pIBHI — OCHOBaMH CHUCTEMHU
(G13MYHMX 3HAHb, JOCTaTHIX AJIS MPOJOBKEHHS HaBUaHHsS 3a HampsiMamH, A€ MOTpiOHa BiJNOBITHA MiArOTOBKA 3 (i3UKM; HA PiBHI MPOQiIbHOTO
HaBYaHHS B y4HIB (GOpMYIOThCS (DyHIaMEHTaldbHI 3HAHHS 3 (DI3MKH, OCKUIBKH 3 IX YIOCKOHAJIIEHHSM Y4H1 3/1€01IbIIOT0 MOB’SI3YIOTh CBOE MallOyTHE
npodeciiine 3poCTaHHs.

3aeoannamu Kypcy hizuku cmapuioi wkoau €:

— (hopMyBaHHS B YYHIB CUCTEMH (hi3MYHOT'O 3HAHHS HAa OCHOBI CydyacHHMX (PI3MUYHUX TeOpil (HaAyKOBUX (PAKTIB, MOHATH, TEOPETUUHUX MOJEIICH,
3aKOHIB, IPUHITUIIIB) 1 PO3BUTOK Y HUX 3/JIaTHOCTI 3aCTOCOBYBATH HAOyTi 3HAHHS B Mi3HABAIbHIN MPAKTHII;

— OBOJIOAIHHA YYHSIMH METOJIOJIOTIEI0 MPHUPOJHUYO-HAYKOBOTO IMi3HAHHA 1 HAYKOBUM CTWJIEM MUCIICHHS, YCBIJIOMJICHHS CyTi (pi3uuHOi
KapTUHHU CBITY Ta 3aCTOCYBAHHS iX JJISI MOSCHEHHS Pi3HUX (PI3MYHUX SBUIIL 1 TPOIIECIB;

— (opMyBaHHS B YYHIB 3arajbHHX METOJIB Ta AJITOPUTMIB PO3B’A3yBaHHS (PI3UUHUX 3a7a4 PI3HUMHU METOAAMHU, BPUCTUYHHUX NPHHOMIB
MIOIIYKY PO3B’ 3Ky MPOOJIEM aICKBAaTHUMH 3aC00aMu (i3HKH;

— PO3BUTOK B YUYHIB Y3arajJlbHEHOTO €KCIIEPUMEHTAIBFHOIO BMIHHS BECTU MPHPOTHIUYO-HAYKOBI JOCHIHKEHHS METOAaMH (Bi3UYHOTO Mi3HAHHS
(maHyBaHHS €KCIIEPUMEHTY, BHOIp METOIY JOCIIIKEHHS, BUMIPIOBaHHs, 00poOKa Ta iHTepIpeTallis OJepKaHUX PE3y/IbTaTiB);

— (opMyBaHHSI HAyKOBOTO CBITOTJISAY YYHIB, POSKPUTTS pouii (Pi3MUHOTO 3HAHHS B XKHUTTI JIIOAWHU M CYCHUIBHOMY PO3BUTKY, BUCBITJIICHHS
€TUYHUX MPOOJIEM HAYKOBOTO Ii3HAHHS, (POPMYBaHHS €KOJIOTTYHOI KYJIbTYPH JIIOJIMHH 3aC00aMH (i3HKH.

Ilpozpamy 0606’a3K06ux pezynvmamie nasuanua gizuxku (piBeHb CTAHIAPTY) OPIEHTOBAHO I'OJIOBHUM YHMHOM Ha CBITOIVISHE CIIPUAHSATTS
(hi3uyHOT peanbHOCTI, PO3YMIHHS OCHOBHHUX 3aKOHOMIPHOCTEH repediry (pi3MdHHUX SBHII 1 MPOIECIB, 3arajJbHOTO YSABICHHS MPO (Di3UYHUHN CBIT, HOTO
OCHOBHI TEOPETHYHI 3acaJii ¥ METONM TMi3HAHHS, YCBIOMIICHHS poyi (DI3UYHOTO 3HAHHS Y JKUTTI JIOAWHH W CYCHUTBHOMY PO3BUTKY. 3a III€IO
MIPOTrpaMoI0 HABUAKOTHCH, SIK ITPABUJIO, YUHI, SIKi 00paju CyCIUJIbHO-TYMaHITApHUN Ta XyI0KHBO-€CTEeTUYHUHN HANpsAMuU mipodimizaiii.

Ilpocpama axademiunozo pieHsa HasuaHHa izuku Ttiependadae OiMbII TIIMOOKE 3aCBOEHHS (DI3WYHMX 3aKOHIB 1 TEOpiid, OBOJOJIHHS
HaBYAJbHUM MaTepiaioM, HEOOXITHHUM JIJIs IMUPOKOTO 3aCTOCYBAaHHS Yy TMOSCHEHHI XIMIYHUX, reo(i3undHUX, O10JOTiYHUX, €KOJIOTTYHHMX Ta 1HIIUX
MPUPOIHMUX SBUIL, IUTICHOTO YSBIECHHS MPO MPHPOJHUUO-HAYKOBY KapTHHY CBITY, PO3YMIHHSI 3HAYEHHS 1 MICIsl (Pi3UKK B CTPYKTYpi MPUPOTHHUMX
Hayk. Ii 3MicT mocTaTHiit U1 TIpOJOBKEHHs BUBYEHHS (Di3MKM SK HABYAIBLHOTO MPEJMETa y BUIIMX HABYAJIBHMX 3aK/ajaXx. 3a IUMH OpOrpaMaMu
HABYAIOTHCS y4HI, JUIsl AKUX (i3uKa € 0a30BUM NpeAMETOM ab0 TakuM, 110 TICHO MOB’sI3aHUM 13 TPO(QIIFHUMH MPEAMETaMHU, a TaKOX 311HCHIOETHCS
3araJlbHOOCBITHSI MIATOTOBKA YYHIB, SIKI HE BU3HAUMIIKCS 1110/10 HAMIPAMY MPOQ1IbHOT MiAITOTOBKH.

Ilpocpama npoghinenozo piens nasuanusa ¢izuku nependavac CUCTEMATH30BAHE BUBYEHHS OCHOBHUX (i3WUYHUX TeOpid, (GopMyBaHHSA
CBITOIVISIZly Ta HAYKOBOT'O CTHJIIO MMCJIEHHS YUHIB Ha OCHOBI (hi3MYHOT KAPTHHU CBITY, OBOJIOJIIHHS METOJaMHM HayKOBOTO Ii3HAHHS Ta YCB1JOMJIEHHS
(13MYHOrO 3HAHHA Ha PIBHI, HEOOXIIHOMY JUISl MOAAJBIIONO HOro BUKOPUCTaHHS B MpOQeciiiHIN ISJIBHOCTI Ta MPOAOBXKEHHI (DI3UYHOI OCBITH.
OcHoBHUMHM TIpO(DIIIMU HaBUaHHS, /1€ (pi3vKa BUBYAETHCS HA TaKOMY PiBHI, € Qi3u4Hul, Qi3uKko-MareMaTHUHUH 1 ¢izuko-TexHiuHui. [Ipore Kypc



¢bi3uku Moxe Oytu mpodibHUM 1 B 1HIIMX HampsMax mpodimizalii (HalpuKiIa[, TEXHOJIOTIYHOMY), AKIIO ¢i3uka B HHUX Bifirpae poib 6a30BOro
HaBYAJILHOTO TpPEIMETA.

HesBakatoun Ha Te, 1110 MporpaMa piBHs Npo(iILHOIO HaBYaHHS 3HAYHO MEPEBUIYE 32 00CATOM HABYAJIBHUX I'OJUH MPOrpaMy aKkaJeMiqHOTO
piBHS, 11 3MIiCT CIIPSIMOBaHMIA TOJIOBHUM YHHOM Ha MOTJIMOJICHHS 3HAaHb, @ HE EKCTCHCUBHE 1X PO3IIMPEHHS. AJKE CTPYKTypa Kypcy (i3vKH IUX PiBHIB
Mae OyTH 1JEHTUYHOIO, IIPOTE BOHA BIJPI3HIETHCS BiJl MPOrpaMu piBHA cTaHAapTy. Lle 3yMoBiIeHO TUM, 1O 3aBIaHHSA akaJeMiyHOi 1 MpogiibHOI
mporpam 1o cyTi OJHM3bKi 1 MalOTh TparMaTHYHUIN XapakTep, Ha BiAMIHY BiJ IPOTpaMu piBHS CTaHAAPTY, KA MO CYTi cBiTOrNsAHa. TOMY MIKITBHUN
Kypc (i3UKH CTapIoi MIKOJIM CTPYKTYPOBAHO 3a (pyHIaMEHTAIbHUMU (PI3MYHUMHU TEOPISIMH — KJIaCMYHA MEXaHiKa, MOJIEKYJIIPHO-KIHETUYHA TeOopis
Ta (PEHOMEHOJIOTIYHA TEPMOANHAMIKA, EJIEKTPOAMHAMIKA, PENSTUBICTChKA Ta KBAHTOBA (Pi3UKa.

VY nobynoBi 3MicTy Kypcy (i3UKH akageMidHOro i mpodiIbHOro PiBHIB BUKOPHCTOBYBABCS IMPUHIIMIT MIHIMAJIBHOTO JIOTIOBHEHHS: 10 IPOrPaMHU
BHIIIOTO PIBHS BHOCWJIHUCS JIUIIE TI KOMIIOHEHTH 3MICTY, 0€3 SKMX IITICHICTh CUCTeMH (PI3MYHUX 3HAHb JAHOTO po3aury nopymryeThes. [1lo6 nerme
OyJI0 Opi€EHTYBAaTHCS B TOMY, 11O Came JIOMIOBHEHO, y TEKCTI MpOrpaMu BHKOPUCTAHO pi3HI mpUdTOBi opmu: HANMIBKUPHUNA mpudT BigoOpaxae
3MICT IPOrpaMu PiBHS CTaHAAPTY, 3BUYAHHUN — JOTOBHEHHS ISl aKaJEMIYHOTO PIiBHS, KYpPCuU8 — JIOMOBHEHHS JUIsl piBHS MPO(IIIBHOTO HABYAHHS.

3aCBOEHHS YYHSMHU CUCTEMM (PI3MYHUX 3HAHb Ta 3JIaTHICTh 3aCTOCOBYBATH iX y IMpOLEC] Mi3HAHHS W B MPAKTUYHINA TISUIBHOCTI € OJHUM 13
TOJIOBHUX 3aBJIaHh HaBYaHHS (DI3UKHM B cepeaHiil mKoii. SAnpo 3MicTy Gi3UYHOI OCBITH CKJIaJal0Th HAYKOBI (akTh W PyHIaMEHTAIbHI 17e1, MEeTOIn
isuuHOl HAYKM, TOHATTS ¥ MOJENi, 3aKOHM H Teopii, IIOKIafeHi B OCHOBY TOOYHOBH MIKiTEHOrO Kypcy (i3uku. Voro cucTeMoyTBOPIOIOUMMHE
€JIEMEHTAMU €:

— YyTTEBO YCBIJOMJICHI YSBJICHHS PO OCHOBHI BJIACTHBOCTI Ta SBUIIA HABKOJIMIIHBOTO CBITY, SIKI CTAIOTh MPEIMETOM BHBUCHHS B IIEBHOMY
po3aiai ¢i3uku (HapUKIIaa, MEXaHIYHUN PyX Yy HOTO OyJICHHOMY CIIPUMHSTTI SIK IEPEMIIIEHHS B IPOCTOPI, TPOCTOPOBO-YACOBI YSIBJICHHS TOIIIO);

— OCHOBHI MOHSITTS TEOPETUIHOTO 0a3ucy (HAMPHUKIA, JUII MEXaHIKH — 1€ MIBUIKICTh, IPUCKOPEHHS, CUJIa, Maca, IMITyJIbC, €Hepris), i1ei Ta
MIPUHITUIIN, 1110 X 00’ €IHYIOTh (HaNPHUKJIIAJI, BIIHOCHICTh PYXY), HEOOXIIHI /IS YCBIIOMJICHHS CYT1 iepeOiry (pi3MuHUX SBHIIL 1 TPOIIECIB;

— a0CTpaKTHI MOJIEI, TOKJIAZICHI B OCHOBY TEOPETHYHOI CHCTEMU (MaTepialbHa TOYKa, IHepIialbHa CUCTEMA BIIJIIKY TOIIIO);

— ¢opMynH, piBHSIHHS 1 3aKOHHM, 110 BiATBOPIOIOTH CITIBBITHOIICHHS MiX (DI3MYHUMH BeJIMYMHAMHU (PIBHSHHS pyXY, 3aKoHH HboTOHA TOII10);

— pI3HOMaHITHI 3aCTOCYBaHHS ()iI3MYHHUX 3HAHB JI0 PO3B’SA3aHHS NPAKTUYHUX 3aBJIaHb Ta HACIHIAKU IX BUKOPHCTAHHS B MI3HABAJIbHIN MpaKTHII
(po3paxyHOK rajJbMiBHOTO MIISAXY, BIIKPUTTS IJIAHETH YPaH TOIIIO).

KirogoBoro o3Hakor ¢i3n4HOI, SK 1 3arajbHOI CEPeIHBOI OCBITH 3arajoM € KOMIIETEHTHICHHMH MiAXiJ A0 HaBYaHHA. 3a3HAYMMO, IO
MOJICpHi3allisi METOJMYHOI CHUCTEMM HaBYaHHS (DI3UKM B 3arajbHOOCBITHIM IIKOJI Ha 3acajax OCOOWCTICHO 30pi€HTOBAHOTO, MISUTBHICHOTO 1
KOMIIETEHTHICHOTO MIJXO/iB Ma€ BifOyBaTHCA 0e3 OYiKyBaHb /10 MOBHOTO MEpPEeXOay 10 APYroro MOKOJIHHSA JEpXKAaBHOTO CTAaHIAPTy W HOBUX
HaBYAJLHUX Mporpam. Sk B OCHOBHIN, TaK 1 y CTapIIii MIKOJI I MiAXOAW B TiH YM 1HIIINA Mipi CJIij] 3aITPOBa/KYyBaTH.

3/11CHEHHS NTepexo/1y /10 KOMIIETEHTHICHOI MOJIEJI HaBUaHHS MepeayciM mepeadadae: MPUHIMIIOBO HOBE IUICTIOKIIAAaHHS Y TI€1aroriyHoMYy
IIpoIleCi; OHOBJIEHHA CTPYKTYpPHM Ta 3MICTy HaBYaHHS (DI3UKH; BU3HAUEHHS Ta OIL[IHIOBaHHs pe3yJbTaTiB HAaBUYAaHHS depe3 KIOYOBI Ta MPEAMETHY
KOMIIETEHTHOCT] Y4HsI; 3allpOBa/)KEHHS KOMIIETEHTHICHO OpPIEHTOBAHMUX (OpPM 1 MeToiB HaBuaHHSI. KOMIIETEHTHICHO 30pi€HTOBaHE HABUAHHS A€
MOJKJIMBICTh KOXKHOMY YYHEBI, CHMpAlO4YMCh Ha HOro 3M10HOCTI, CXMJIBHOCTI, IHTEPECH, LIHHICHI Opi€HTalil Ta CyO'€eKTUBHHUM JOCBiJ, MOXIJIUBICTh
peanizyBatu cebe B Mi3HAHHI Ta HAaBUAJIbHIM MISUIBHOCTI. 3HAUyLIMMHU CTAalOTh T1 CKJIAQJHHUKH HaBUYaJIbHO-BUXOBHOI'O IpPOILIECY, Kl PO3BUBAIOTh
1H/IMBITyaIbHICTh Y4YHS, CTBOPIOIOTh HAJIEXKHI YMOBH JJIsl HOTO CAaMOPO3BUTKY M CaMOBUPAXKECHHSI.



[IpenMeTHa KOMIIETEHTHICTH 3 (DI3MKHU € IIUIICHOIO CHCTEMOIO 3HaHb, 3/1I0HOCTEH, YMiHb 1 I[IHHICHUX CTaBlIeHb, HAOYTUX YYHSMH MiJ 4Yac
HaBYaHHS (DI3UKH, IO aKTyaTi3yIOTHCS 3TOJIOM Yy CIEHMU(IYHAX KOHTEKCTaX 1 CHUTyallisiX 3 SKHMH yYeHb 3YCTPIUA€ThCS B TOBCSKICHHOMY JKHUTTI.
HaiiBa>xnuBimmM 3aBJaHHSAM PO3BUTKY INPEIMETHOI KOMIETEHTHOCTI 3 (i3uKu € (OpMyBaHHS B HHMX HAYKOBOT'O CBITOIVISAY, HAYKOBOI'O CTHIIIO
MUCJIEHHS Ta TPUPOAHUYO-HAYKOBOI KapTHHH CBITY, SIKi CKJIAJAI0Th CHCTEMOTBIPHY OCHOBY NPHPOJHUYO-HAYKOBOI KOMIETEHTHOCTI. DopMyBaHHS
IIPEIMETHOT KOMIIETEHTHOCTI 3 (pi3uKH nependadae OBOJIOIIHHS YUHSAMHU CYKYITHICTIO (PyHJIaMEHTAIbHUX 3HaHb PO MPHUPOY, CKIAJ SAKHX 3aJIC)KUTh
BiJl 0a)KaHOTO pe3yJbTaTy; PO3BUTOK HAaBMYOK Ta BMIHHS KOpPUCTYBAaTHCS (I3MUHUMHU 3HAHHAMH B MEBHUX CHUTYalllsiX; HAOYTTS IOCBILY BUPIIICHHS
pi3HUX MPOOJIEMHHUX CUTYalil Ui YCBIIOMJICHHS PiBHS CBOiX (DYHKIIIOHAJIbHUX 3HaHb, HAOYTTS JOCBiAY BHUPIIICHHS 3HAYYIIUX CHUTYalid B Pi3HUX
KOHTEKCTaX; BUSIBJICHHS IIIHHICHOTO CTaBJICHHS a00 MOBEIIHKH BiAMOBIAHO IO OYIKYBaHUX PE3yJIbTaTIB.

Heo06xigHot0 yMOBOIO (hOpMyBaHHS KOMIIETEHTHOCTEH € AisUTbHICHA CIPSIMOBAHICTh y HAaBYAJIILHOMY IIpoleci, sfika nepeadavae MOCTiiHE
BKJIFOUEHHS YYHIB y Pi3HI BUJU MEJAroriyHo JAOLIIBHOI aKTUBHOI HAaBYAJIbHO-II3HABAJIBHOI JISUIBHOCTI 3 METOIO 3/100yTTS HOBHUX 3HaHb, a TAKOXK
MPAaKTUYHA ii CIPSAMOBAHICTh HA 1X BUKOPUCTAHHS.

EdextuBHuM 3aco6oM hopmMyBaHHS MPEAMETHOI i KIFOYOBUX KOMIIETEHTHOCTEH yUHIB y MpoIlieci HaBUYaHHS (DI3UKH € HAaBYAIbHI MPOCKTH, K1
BXKE TPUBAJIMI Yac BIPOBAKYIOTHCS B IIKIIbHY MPAaKTUKY. OCKUIBKY 1EH BU AISTIBHOCTI BIEpIe YBIHIIOB 10 mporpaMu 3 (Gi3uku ik 000B’I3KOBUIA,
3YINUHUMOCS Ha HbOMY JOKJIa/HIIIE.

MeTol0 HaBYAJIBHOTO MPOEKTYBAaHHS € CTBOPEHHS IE€AaroroM TaKMX YMOB IIiI 4ac OCBITHBOI'O IIPOLECY, 3a SAKHX pe3yIbTaTOM €
1HIUBIIyJIbHAM JOCBIJ TPOCKTHOI AISTTBHOCTI YUHS. YUHUTEIb 3A1MCHIOE YITPABIiHHS TaKOIO MISUTHHICTIO 1 CIOHYKAE JI0 MOIIYKOBOI JiSIbHOCTI y4HIB,
JI0TIOMara€e y BU3HA4YEeHHI METH Ta 3aBJlaHb HaBYAJIBHOTO MPOEKTY, OPIEHTOBHHUX NMPHUHOMIB MOCTIIHUIBKOI AISUIBHOCTI Ta MOUIYKY iHpopmarii ams
PO3B’A3aHHS OKPEMUX HaBUAJIbHO-I13HABAJIbHUX 3a/1a4.

[Tin yac BUKOHAHHS HAaBYAJIBHUX IPOEKTIB BHUPILIYETHCS IiIa HU3KA DPI3HOPIBHEBUX TUAAKTUYHUX, BUXOBHUX 1 PO3BUBAIBHUX 3aBJIaHb:
PO3BHBAIOTHCS TMi3HABAJIbHI HABUYKH YUHIB, (JOPMYETHCS BMIHHS CAMOCTIHHO KOHCTPYIOBATH CBOI 3HaHHS, BMiHHS OpIEHTYBATHUCS B iH(oOpMaliiitHOMY
MIPOCTOPIi, aKTUBHO PO3BUBAETHCS KPUTHYHE MUCICHHS, cepy KOMYHIKamii TOmo. Y MPOEKTHI AiIsIIbHOCTI BaXKJIMBO 3alliKABUTH YYHIB 3700YyTTAM
3HaHb, AKI OOOB’SI3KOBO 3HANOOJATHCS B KHUTTI. JJIS 1IbOro HEOOXiAHO 3BaKaTH Ha MPOOJIEMHU PEAbHOTO JKHUTTS, JJIA PO3B’SI3aHHS SKHX JITSIM
noTpiOHO 3aCTOCOBYBATH 3100YTTi 3HAHHS. Y TaKOMY BUIAJIKY Y4HI BiTUyBarOTh MOTPEOyY B 3HAHHSX.

Y mpoekTHii poOOTI y4HI 3100yBalOTh KJIIOUOBI HABWYKU: TIOCTAaHOBKA MPOOJIEMH, TUTAHYBaHHS pPOOOTH, TOINYK, 30HMpaHHS, 0O0poOKa
iHpopMarii Ta mpe3eHTalis pe3yabTaTiB poooTH.

Takum YMHOM, TPOEKTHE HABYAHHS CHPUSE PO3B’A3aHHIO TAKUX ME1aroriuHuX IiIei:

CTBOPEHHS TTO3UTHBHOI MOTHBAIIIT ITi/T YaC HABYaHHS;

(bopMyBaHHS HABUYOK PO3YMOBOI Ipalli, PO3BUTOK YMiHb aHAJII3yBaTH, BUOKPEMIIIOBATH HalBa)JINBILIE, POOUTH BUCHOBKHY;

dbopMyBaHHS TPUIMOMIB TPYMOBOi pOOOTH B KOJIEKTHUBI;

PO3BUTOK 1HJIMBITyalbHUX 3/110HOCTEH Ta 0COOTUBOCTEH MUCIICHHS,

yIIOCKOHAJICHHSI HABHYOK MTUCEMHOTO Ta YCHOTO MOBJICHHS.

Po3pi3HSAIOTH Taki BUAU HPOEKTIB.

JlocaiTHNIBKI NMPOeKTH — NMOTPeOYI0Th 100pe 00MIPKOBAaHOI CTPYKTYPH, MOBHICTIO MIAMOPSAKOBAHI JIOT1I TOCHIKEHHS 1 MalOTh BIAMNOBIAHY
CTPYKTYpPY: BU3HAUCHHSI METOAOJIOT11 JOCTIIXKEHHS, TOOTO TEMU JTOCIIKSHHSI, apTyMEHTallis 11 aKTyalbHOCTI, IpeMeTa i 00’ €KTa, 3aBlaHb 1 METOMIB
JOCTIIKeHHs, (GOPMYJTIOBaHHSA TIOTE3, PO3B’sI3aHHA MPOoOJIeMH 1 BUOIp NUIAXIB ii pO3B’A3aHHS.
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TBop4i MpoekTH — HE MAIOTh JETAIBHO ONpPalbOBaHOI CTPYKTYPH CIUIBHOI JiSUIBHOCTI YYaCHUKIB, BOHA PO3BUBAETHCS, MIAMOPSIKOBYIOUUCH
KiHIIEBOMY pe3yabTary i (hopmi Horo npepcraBieHHs (CTIHHIBKA, Bi1eo]isibM, CBATO TOIIO)

Indopmaniiini npoexTH — crpssiMoBaHi Ha 30upanHs iHQopMalii Mpo SKUi-HEOYAb 00’ €KT, SBUIIE, HA O3HAOMIICHHS] YYACHUKIB MPOEKTY 3
niero iHpopmariero, i aHami3 i y3aranbHeHHS (DaKTiB.

IIpakTHYHI NPOEKTH — PO3B’sA3aHHS NMPAKTUYHUX 3aBJIaHb «3aMOBHHUKA» IMPOEKTY 1 K pPe3yJbTaT — pO3poOKa HAOYHOIO MOCIOHMKA, MAKETYy,
npuiamy, o0JagHaHHS, PEKOMEHIAIH 1010 IX BUKOPUCTAHHS.

Irposi (posiboBi) NpoekTH — 00pa3He BiIOOPaXKEHHS pealbHUX MPOIECIB 1 SABUII B CHEHIYHUX (opMax, IrPOBUX CUTYAIlisIX — SIK pe3yJbTar,
MOJICTIOBaHHSI peaibHOTO 00’ €KTY.

[HKOMM pO3B’sA3aHHSA (I3UYHUX NPOOIJIEM MOXKE MOEAHYBATH OJTHOYACHO BKa3aH1 TUITU MPOEKTIB.

Mo>kHa BUOKPEMUTH KIJIbKa 3arajbHHUX €TariB BUKOHAHHS POEKTIB.

1. Opeanizayiitno-niocomoeuuit. Yuumenv: MOTUBYE YYaCHHKIB, (pOpMye MIKpOTpymH, JONOMAarae y BH3HAUYEHHI METH 1 3aBAaHb IPOEKTY
KO)KHOMY Y4YHEBI, po3p0o0JIeHHI IJIaHy peasizallii i7ei, Bu3Ha4a€ KpUTepii OIHKYU JAisSUTPHOCTI YUHIB Ha BCIX €Tamax. Yyexs: BHU3HAYAE METY 1 3aBIaHHS
MIPOEKTY, po3po0JIsie I1aH poOOTH, IyKae HEOOXiIHY AJIS TOYATKY MPOEKTYBAaHHS 1H(POpMALIiIO.

2. Ilowykoeuii. Yyumens: KOHCYIBTYE 3a 3MICTOM MIPOEKTY, OTIOMAarae B CUCTEMaTH3aIlll, y3araJlbHeHHI MaTepiaiiB, 3HAHOMUTD 3 MPaBUIIAMU
o(opMIICHHS TPOEKTY, CTUMYIIOE€ PO3YMOBY AKTHUBHICTh YYHIB, BIJICTEXKY€ NMPAKTUYHI Jii BUKOHABI[B 1 OI[IHIOE MPOMDKHI PE3yJbTaTH KOXKHOTO
Y4acCHHUKA, TMPOBOJUTH MOHITOPUHT CIUIBHOI AISUTBHOCTI. Yuews: 30upae, aHamizye W cucteMatusye iHpopmarllito, oOroBoproe ii B MIKporpymax,
BUCYBAE 1 MepeBipsi€ TiNnoTe3n, BAKOHYE MPAKTUYHY YAaCTUHY IPOEKTY, 0 OpMIIsie MaKeT a0 MOJIENb IPOEKTY, TPOBOJAUTH CAMOKOHTPOJIb.

3.Tiocymkoguit. Yuumensv: KOHCYJIBTY€ 3 MUTaHb MIJTOTOBKU 3BITY IIPO BUKOHAHY POOOTY, 3aXHUCTy IPOEKTY, BUCTYIA€E B POJIl €KCIepTa Ha
3aXUCTI MPOEKTy, Oepe ydacTh B aHaNi3i BHKOHAHOI POOOTH, OI[IHIOE BHECOK KOXXKHOTO 3 BHUKOHABIIIB. Yuensb: 0(OpMIIs€ MaKeT JTOKYMEHTIB,
iHopMaIiifHAIA CTeH]T 32 PE3yJIbTaTaMH MPOEKTY, TOTYE MPE3CHTAIIII0 PE3YJIbTAaTIB POOOTH.

4. Ilpezenmauia pezynrvmamie. Yuumenv: OUIHIOE PE3yIbTaTH POOOTH. Yuens: YCBIIOMIIIOE OTPUMaHI PE3yJIbTaTh 1 CIIOCOOH iX OTpHUMAaHHS,
BHKJIQ/IA€ 3MICT IPOCKTY (MPE3EHTYE MPOEKT), BIATIOBIAA€ HA 3aITUTAHHS.

HaiiBaxxnuBimoro 3100yTKOM, SIKMH y4HI OTPHUMYIOTH B XOJIi MPOEKTHOI isSUTBHOCTI, € (POpMYBaHHS 3aTHOCTI iX J0 MOUIYKOBOI JisSUTBHOCTI,
(dhopMyBaHHS HABUYOK IyOJIYHOTO BHCTYNY Ta IPE3CHTAIIl pPE3yJbTaTy CBOEI POOOTH (MPOEKTHOTO TMPOJIYKTY) 1 MMATBEP/DKEHHS BIACHOI
KOMITETEHTHOCTI. Y MiHHS KOPOTKO 1 TIEPEKOHJIMBO PO3IMOBICTH PO ceOe i CBOI0 pOOOTY € BUMOTOIO0 CY9aCHOTO CYCITIIbCTBA.

3axuCT TPOEKTIB, SK TpaBWiIo, BigOyBaeTrbcs y dopmi mpesenrtamii (7-10 XBUIWH), y XOIi SKOI Y4€Hb Ma€ O3HAMOMHUTHU TMPUCYTHIX 3
pesyibTataMu cBo€i poOoTu. ['OTyloUM mNpe3eHTalilo, y4eHb MOBWHEH BHCJIOBUTHCS 3 TAaKUX OCHOBHUX NHUTaHb: BCTYN (TeMa, MeTa, 3aBIaHHS
HaBYaJIbHOT'O MPOEKTY), pe3yJIbTaTH HaBYaJIbHOI'O MPOEKTY, BUCHOBKH.

OcCkiIbKM BUKOHAaHHS HaBUaJbHHUX IMPOEKTIB Nepe0avae 1HTErpoBaHy AOCTIAHUIIBKY, TBOPUY MISUIBHICTh YUYHIB, CIIPIMOBAHY Ha OTPHUMaHHS
CaMOCTIMHMX pe3yJbTaTiB 3a KOHCYJIbTATUBHOI JIOMIOMOT'M BUMTENS, TO HAMBMINOI OIIHKM 3a TaKUM BMJ HaBYAJIbHOI pPOOOTH MOXKE 3aCIyroBYBaTH
Y4€Hb, 110 HE JUIIEC BUABIISE 3HAHHA, a W JEMOHCTPYE 3[aTHICTh 1 JOCBII €(PEKTUBHOTrO 3aCTOCYBAaHHs IUX 3HaHb. OIHIOBaHHS 3/IMCHIOETHCS
1H/IMBITyalbHO, 32 CAMOCTIHHO BUKOHAaHE Y4HEM 3aBjaHHsA. OKpiM OLIHIOBAHHSA NMPOJYKTY MPOEKTHOI AISUIBHOCTI, HEOO0X1THO BpaXxyBaTH ICHXOJIOI0-
neJaroriyuHui epekT: GopMyBaHHS OCOOUCTICHUX SKOCTEH, CAMOOLIIHKH, YMIHHS pOOUTH yCBI1IOMJIEHUH BUOIp I OCMHCIIIOBATH HOTO HACIIAKY.

VY 3B’s3Ky 3 UM OLIIHKM 32 HaBYaJbHI MPOEKTH 1 TBOPUI pOOOTH BUKOHYIOTh HAaKOMHMUYBaJIbHY (DYHKIIIIO, MOXKYTh (pikCyBaTHCS B MOPTQOIIIO 1
BpPaxOBYIOTKCS TIPU BUCTABIIEHI TEMAaTUYHOT OIIHKH.



HIkinpHUA Kypc (I3UKH CIPSIMOBAaHUM Ha 3aCBOEHHS YYHSIMHM HAYKOBMX METOJIB IMi3HAHHS NPHUPOJU. 3aBISKUM HAaBYAIBHOMY (i3UUHOMY
eKCIIEPUMEHTY Y4YHI OBOJIOJIBAIOTH JTOCBIIOM MPAKTHUYHOI AiSTTBHOCTI JIFOJICTBA B Taly3i 37400yTTA (akTiB Ta iXHBOTO IMONEPEIHBOTO y3araJbHeHHS Ha
PiBHI €MIIPUYHUX YSBIIEHb, MOHATH 1 3aKOHIB. 3a TaKUX YyMOB ()i3MYHMN E€KCIEPUMEHT BUKOHYE (PYHKIII0O METOIy HaBYaJbHOTO Mi3HAHHS, 3aBISKU
SAKOMY Yy CBIZIOMOCTi Y4YHIB YTBOPIOIOTHCS HOBi 3B’SI3KM Ta BiJHOLICHHS, (DOPMYIOTBCS CYO €KTHBHO HOBE ocoOucticHe 3HaHHsA. Came uepes
HaBYAJIbHUN (I3MUHUN €KCTIEPUMEHT Halle)eKTUBHIIIE 3A1IMCHIOETCS TISTIbHICHUM MiAX1A O HAaBYaHHS (I3UKH.

3 iHImoro 00Ky, HaBYAIBHUMN (DI3UYHUN EKCTIEPUMEHT TUAAKTUYHO 3a0e3Mmedye MpolecyaabHy CKIIaI0BYy HaBUYaHHA (i3UKH, 30KpemMa (popMye B
YUYHIB €KCIIEPUMEHTAJIbHI BMIHHS i JOCHITHUIIBKI HABUYKH, 030POIO€ X IHCTPYMEHTAPIEM JOCIIIKEHHS, IKUI cTae 3ac000M HaBYaHHS.

TakuM YMHOM, HaBYANbHUN (PI3UYHHUM €KCIIEPUMEHT SIK OpraHiyHa CKJIaJ0Ba METOJUYHOT CUCTEMH HaBYaHHS (i3UKH 3a0e3neuye GopMyBaHHS
B YUYHIB HEOOXIJHUX MPAKTUYHUX YMiHb, JOCIITHULIBKUX HABUYOK Ta OCOOMCTICHOT'O JJOCBIAY €KCIIEPUMEHTAJIBHOI JiSUIBHOCTI, 3aB/SIKM SIKUM BOHHU
CTalOTh CIPOMOXKHUMH y MeXaX HaOyTUX 3HaHb PO3B’A3yBaTH Mi3HABaJIbHI 3aBJaHHA 3ac0o0aMH (pI3UYHOTO €KCIEPUMEHTY. Y IIKUIbHOMY HaBYaHHI
BiH peasizyeTbCcsi y GOpMi IEMOHCTPALIHHOIO i (HPOHTAIBHOIO €KCIIEPUMEHTY, TaOOPATOPHUX POOIT, POOIT (PI3UUYHOrO MPAKTHKYMY, MO3ayPOUHHUX
JOCJTIJTIB 1 CTIOCTEPEKEHD TOIO ¥ BUKOHYE TaKl (DYHKIIII:

— (hopMyBaHHS KOHKPETHO-UYTTEBOTO JOCBIY i PO3BUTOK 3HaHb YUHIB PO HABKOJMIIHIHM CBIT HA OCHOBI IIJIECHIPSIMOBAHUX CIIOCTEPEKEHD 32
nepediroM (pi3UYHUX SIBUII 1 MPOIECIB, BABYCHHS BJIACTUBOCTEH TLJI Ta BUMIPIOBaHHS (h13MYHUX BEJTUYHMH, YCBIIOMJICHHS iXHIX CYTTEBUX O3HAK;

— BCTaHOBJICHHS U mepeBipka 3aco0amu (hi3MYHOrO EKCHEPUMEHTY 3aKOHIB MPHUPOIH, BIATBOPEHHS (PyHIAMEHTAJIBHMUX JOCHIIIB Ta IXHIX
pe3ynbTaTiB, K1 CTAIM BUPIMIAJTFHUMHU Y PO3BUTKY 1 CTAHOBJICHHI KOHKPETHUX (PI3MUHUX TEOPiHd;

— 3aJIy4YCHHS YYHIB JJO HAYKOBOTO TOIIYKY, BUCBITJICHHS JIOTIKM HAyKOBOTO JOCIIJKEHHS, 110 CIpUSE€ BUPOOJICHHIO B HUX JOCIITHUIIBKUX
npuiiomiB, GOPMYyBaHHIO EKCTICPUMEHTAIBPHUX YMiHb 1 HABHYOK;

— O03HAHOMJICHHS YUHIB 13 KOHKPETHUMH IPOSBAMH 1 3aC00aMH €KCIIEPUMEHTAIBHOTO METOY JTOCIIPKEHHS, 30KpeMa 3pi3HUMHU criocobamu i
METOZaMH BHMIPIOBaHb: TOPIBHSIHHS 3 MIpOIO, 3aMIIIEHHS Ta METOJ Oe3MOCepeHBhOi OIIHKH, a TAKOX KaJOPUMETPUUYHHM, CTPOOOCKOTIYHHM,
ocuunorpadiyHuii, 30HI0BUH, CIIEKTPATHLHHUHA TOIIIO;

— JIEMOHCTpaIlIlis MPUKIIATHOTO CIPSAMYBaHHs (DI3UKH, PO3BUTOK MOJITEXHIYHOTO CBITOTJIAY 1 KOHCTPYKTOPCHKUX 310HOCTEH YUHIB.

VY cuctemi HaB4aIBHOTO (DI3UYHOTO EKCIIEPUMEHTY OCOOJIUBE MICIle HAJICKHUTHh (PPOHTAIHLHUM JIA0OpATOPHUM poOOoTaM i podoTam (izHuHOTO
MPaKTUKYMY, SIK1 3J[IHCHIOIOTh MTPAaKTUYHY IMATOTOBKY Y4YHIB. 32 3MICTOM €KCIIEPUMEHTAIIBHOI JiSJILHOCTI BOHH MOXKYTh OyTH 00’ €/THaHI B TaKi TPYIIH:

— cIocTepekeHHs (i3MYHUX SIBUIL 1 MpoueciB (OpOyHIBCHKOTO PyXY, il MarHiTHOTO MOJS Ha CTPyM, iHTepdepeHmii Ta audpaxiii cBiTia,
CYIUIBHOTO Ta JIIHIHYACTOTO CIIEKTPIB TOIIO);

— BHUMIpIOBaHHA (Pi3UYHUX BEJIMYUH 1| KOHCTAHT (TYCTHHHU Ta MIUTOMOT TETJIOEMHOCTI peYOBHUHH, TPUCKOPEHHS BIIBHOTO MaJiHHS, Koe(ilieHTa
TepTs KOB3aHH:, MOJYJIsl IPYKHOCT1, TUTOMOTO ONOPY MPOBIJHHUKIB, TOKA3HUKA 3aJIOMJIEHHS CBITJIa TOILO);

— BUBYEHHSI BUMIPIOBAJbHUX MPWIAJIB (MEH3YpPKH, BaXXUIbHUX TEpe3iB, TEPMOMETpa, aMIEpPMETpa, BOJbTMETpA, MCUXPOMETpPA, OMMETpA
TOLIO) 1 FPaylOBaHHS KAl (AMHAMOMETPA, CIIEKTPOCKOIA, TEPMICTOPa TOLIO);

— 3’sICyBaHHs 3aKOHOMIPHOCTEH 1 BCTAHOBJIEHHSI 3aKOHIB (YMOB pIBHOBaru Baxkells, 3aKOHY 30epeXeHHs eHeprii, 3akony OMa, Ipyroro 3aKkoHy
HrloToHa, 3aKoHy 30epeKeHHs IMITYJIbCY TOILO);

— CKJIaJJaHHS TIPOCTUX TEXHIYHUX MPUCTPOIB 1 MOAEINIEH Ta TOCHIKEHHS IXHIX XapaKTepUCTHK (€JIeKTpOMarHiTa, IBUryHa MOCTIHHOTO CTPyMY,
HaMiBIPOBIIHUKOBOIO Ai0/a i TpaH3UCTOpA, padionpuitMaya, TudpakuiiHOl I'PaTKH, J1H3 TOIIO).



Bukonanus mabopaTopHUX poOiT mepeadadyae BOJIOAIHHSA YYHSIMH MEBHOIO CYKYMHICTIO YMiHb, 110 3a0€3MeUylOTh JOCATHEHHS HEOOX1THOTO
pe3yibTary. Y KO)KHOMY KOHKPETHOMY BHITQJKy 1€l HaOip yMiHb 3ajekaTHME Bifl 3MICTy JOCHITy ¥ MOCTaBICHOI METH, OCKUTBKH BH3HAYAETHCS
KOHKPETHUMHM IisIMM Y4YHIB HiJ 4ac BUKOHaHHS J1abopaTOpHOi poOoTu. Pa3oM 3 TMM BOHHM € BIITBOPEHHSIM Yy3arajibHEHOIO0 €KCIIEPUMEHTAIbHOI'O
BMIHHS, K€ (POPMYETHCSI BCI€I0 CUCTEMOIO HaBYAIILHOTO (Di3MYHOTO EKCIIEPUMEHTY 1 Ma€ CKIaJHy CTPYKTYpPY, IO MiCTUTh:

a) YMIHHS IUIAHYBaTH E€KCIEPUMEHT, TOOTO (opMyiIrOBaTH HOro METY, BU3HAYaTH €KCHEPUMEHTAJIbHUHA METOJ 1 JaBaTH HOMY TEOpETHYHE
OOIpYHTYBaHHS, CKJIaJaTH IUIaH JTOCIAYy ¥ BU3HAYaTH HaWKpalll yMOBU HOro MpOBEJEHHS, OOMPAaTH ONTHUMAaJIbHI 3HAUEHHS BUMIPIOBAHUX BEJIMYHUH Ta
YMOBH CIIOCTEPEKEHb, BPAXOBYIOUH HAsIBHI €KCIIEPUMEHTAJIbHI 3aC00H;

0) yMiHHSI TIATOTYBaTH €KCIEPUMEHT, TOOTO oOMpaTu HEOOXimaHe 0OJagHAHHS I BUMIPIOBaIbHI MPHIAIW, 30MpaTH JAOCIITHI YCTAHOBKH YU
MOJIeJi, PalliOHaIbHO PO3MIIILYBAaTH NPUIIAJJS, 1OMAralouuch 0€3MEeYHOT0 MPOBEICHHS JOCIIY;

B) YMIHHSI CIIOCTEpIraTH, BUZHAYaTH METY i 00’ €KT CIIOCTEPEKEHHS, BCTAHOBIIIOBATH XapaKTepH1 03HAKU Mepeliry (pi3nyHMUX SBUIL 1 MTPOLIECIB,
BUJUISATH TXHI CyTTEBI O3HAKWY;

I') YMiHHS BUMIpIOBaTH (i3MYHI BEIMYUHHU, KOPUCTYIOUUCH PI3HUMHU BUMIPIOBAJIBHUMH MPWIaJaMU ¥ MipaM#, TOOTO BU3HAYATH I[IHY MOIIIKA
HIKaJIM TPUIIALY, il HUOKHIO Ta BEPXHIO MEXY, 3HIMATH ITOKa3aHHS MPUIIALIY;

1) YMIiHHSI OOpOOJISATH pe3ynbTaTH €KCIEPUMEHTY, 3HAXOIUTH 3HAYCHHS BEJIMYMH, TOXUOKHA BUMIPIOBaHb (y CTAPIIii IIKOJ), KPECIUTH CXEMH
JOCHINIB, CKJIafaTh TaONMII OJEepKAaHUX JaHUX, TOTYBaTH 3BIT MPO TMPOBEACHY pPOOOTY, BECTH 3amUC 3HAYCHb (I3UYHUX BEIUYUH Y
CTaHJAPTU30BAHOMY BUIJISAJII TOIIO;

€) YMIHHS IHTEpIPETYBaTU Pe3yJbTaTH EKCIEPUMEHTY, ONMCYBAaTH CIIOCTEPEKYBaHI SBUIIA Ta MPOLECH, BXHUBAIOUU (i3UYHY TEPMIHOJIOTIIO,
MoJaBaTH Pe3yJabTaTH y BUMIIAAI GopMys 1 PiBHAHb, (DYHKI[IOHAIBHHX 3aJIGKHOCTEH, OyayBaTH rpadiku, pOOMTH BHUCHOBKH IPO TPOBEICHE
JOCHIJIKCHHS, BUXOJITYH 3 TOCTABICHOI METH.

OueBuaHO, 10 (GOPMYBaHHS TAKOTO y3arajJlbHEHOI'O €KCIIEPHUMEHTAJIbHOIO BMIHHS — IPOLEC JOBrOTPUBAINHM, KU BUMAara€ IUIaHOMIPHOi
po0OTH BUMTEINIS i YYHIB IPOTATOM YChOT'O Yacy BUBUEHHS (i3MKU B OCHOBHIH 1 crapmiiii mkonax. [lepeniyeni B mporpami 1eMOHCTpaliifHi qocmian i
nabopaTopHi poOOTH € MiHIMAJIBLHO HEOOXITHUMHU M JOCTaTHIMH 11010 BUMOT JlepkaBHOTO CTaHAapTy 0a30BO1 i TOBHOI 3araJIbHOI CEPEIHBOI OCBITH.
[IpoTe 3amexHO Bij YMOB i HasBHOI MaTepianbHOI 0a3u KaOiHeTy (Di3MKM BUMTENIb MOXKE 3aMiHIOBATH OKpeMi poOOTH abo IeMOHCTpaIliiitHi 10oCiau
PIBHOIIIHHMMH, BUKOPUCTOBYBATH Pi3HI 1XHI MOXJIMBI BapiaHTH. BiH MOe JOMOBHIOBATH IEH MEPENiK JOJAaTKOBUMH JOCIiaMU, KOPOTKOYACHHUMH
eKCIePUMEHTAJIbHUMHU 3aBJIaHHSIMH, 30UIBIIYBATH IXHIO KUTBKICTH IiJ] YaC BUKOHAHHA (POHTAIBHHX JaOOpaTOpHHX poOIT abo (i3MpakTHKyMy,
00’ e THYBaTH KijlbKa poOiIT B OJHY TOIIIO.

HapuanbHa JisUTbHICT YUHIB y IIpOIeCci BUKOHAHHSA (DI3MYHOTO €KCIIEPUMEHTY MOJKE MATH PI3HUN XapakTep:

a) PenpOayKTHBHUMN, KOJHU BiJIMOBI/IHI €KCIIEPUMEHTAJIbHI 3aBIaHHsA (POPMYIOTh YMiHHS, HE BUMAararoyu CaMOCTIHHOTO 3100YTTS HOBUX 3HAHb 3
¢b131Ky, a JUIIe TIATBEPHKYIOThH yKe BIAOMI (PaKTH i ICTUHU ab0 UIIOCTPYIOTh TEOPETUYHO BCTAHOBIICHI TBEPIXKEHHS;

0) 4aCTKOBO-TIOIIYKOBHM, KOJIU 11l BUSBIISIETHCS HOBUI €J€MEHT 3HAHHS K PE3yJIbTaT HaIlIBCAMOCTIIHOT MOIIYKOBOI AisIIBHOCTI YYHIB;

B) JIOCJIIJHUIIbKUH, KOJU B Pe3y/IbTaTi CAaMOCTIMHOTO BUKOHAHHS €KCIIEPUMEHTY Y4UHI1 pOoOJIATh BUCHOBKH Ta y3arajJbHEHHS, III0 MalOTh CTaTyC
Cy0’€KTUBHO HOBOTO JUUIsl HUX 3HAHHS.

KoxHuil 13 IMX BUIIB AISUIBHOCTI peajlizyeTbes 3aco0aMy IIKUIBHOTO (DI3MUHOTO €KCIIEPUMEHTY 3aJIe)KHO B1Jl KOHKPETHOI METH Ta 3aBJaHb
ypoky ¢i3uku. BinTBOproBasbHUN €KCIEPUMEHT, SIK MPaBHIJIO, BUKOPUCTOBYIOTH ITiJI Yac MOMEPEIHbOr0 O3HAHOMJICHHS YYHIB 13 (DI3MYHHM SBHIIEM
abo B mpoleci MATBEp)KEHHS IXHBOTO TMOBCSKICHHOIO MOCBiAY (HANpUKIaA, IOCHIAW, IIO0 UIOCTPYIOTh SBUIIA 1HEpLii Ta B3aeMoAii Tii,
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TEIUIONPOBIIHICTh TiJl, BAMIPIOBaHHS JOBXUHU M MacH, CIIOCTepexeHHs iHTepdepeniii Ta qudpakiii cBiTia), MiJ 4ac BUBYECHHS TEXHIYHUX MIPUCTPOIB
Ta iX MojieTel (HanpuKiIal, BABYEHHS €JIEKTPUYHOTO ABUTYHA MOCTIHHOTO CTpyMy, OymoBa i mis gortopene Ha poToenemenTi). Y mporeci BUKOHAHHS
1a00paTOPHUX POOIT BiH BUKOPUCTOBYETHCS 3 METOK BUPOOJEHHS MOYATKOBHX E€KCIIEPUMEHTAIBHUX YMiHb (HANpHUKIAJ, CKJIAJaHHS €JIEKTPUYHOTO
KOJIa Ta BUMIPIOBaHHS CHJIM CTPYMY B PI3HHX HOro MUISTHKAax) ab0 Ha eTarll 3aKpiluieHHs HaBYAIBHOTO MaTepialy, HapUKIIAd, 3 METOI MepPEeBIpKU
BHUBUYEHOTO 3aKOHY (BUBUYCHHS 3aKOHY 30€pEKEHHSI MEXaHIuHOI eHeprii, BAMIPIOBaHHS 3apsay €JIeKTPOHA eNEKTPOIITUIHUM CITIOCOOOM TOIIIO).

YacTKOBO-TIONIYKOBUN €KCIIEPUMEHT BHUMarae ocoOJMBOi opraHizaiii Mi3HaBaJbHOI AISUIBHOCTI YYHIB, KOJH 3a HE3HAYHOI JOMNOMOI'M BUHTEIS
BOHM BCTAHOBJIIOIOTH 3aKOHOMIPHOCTI MPUPOAM a00 XapakTepHi pucH (I3MYHOrO SBUINA (TTOPIBHSHHS KUIBKOCTI TEIUIOTH HpU 3MIIIYBaHHI BOAU
PI3HOI TeMIEepaTypH, BIACTUBOCTI HACUYEHOI mapH, 3anexHicTs EPC 1HayKmil BiJ MIBUAKOCTI 3MIHM Mar"iTHOTO MOTOKY TOLIO), BUBYAIOTh NEBHUI
cnoci6 BUMIpIOBaHHS (Pi3UUHOi BEIMYMHM (BU3HAUEHHS OINOpPY MPOBIJHMKA 3a JOMOMOIOI0 ammepMeTpa il BombTMeTpa, Bu3HaueHHsS EPC 1
BHYTPILIHBOIO ONOpPY JKEpesia CTPyMy, BU3HAUEHHsI IMOKa3HMKAa 3aJIOMJIEHHS ckjia Tomlo). HaifuacTime wnei BuA HaBYaJIbHOTO (PI3UYHOTO
EKCHEPUMEHTY 3aCTOCOBYIOTh OJ[pa3y MicCJii BUBUCHHS BiAMOBIAHOTO SBUINA, 3aKOHOMIPHOCTI, MOHATTA (i3UYHOI BEJIMYMHHU, a TaKOXK y (pisuuHOMY
IIPAKTUKYMI, SKMH Ma€ Ba)KJIMBE 3HAYEHHs Ul 3aKplIUIEHHS 3HaHb. [IpoTe 1HKOIM HOro BUKOPUCTOBYIOTh Ha €Talll BUBYEHHsI HOBOI'O HaBYaJIbHOI'O
MaTepiany, 0coOIMBO KOJNM YYHSIM HEOOXITHO YCBIIOMHTU CYTT€BI O3HAKM (PI3MYHHMX SBUI] (BUBUEHHS OJHOTO 3 130MPOLECIB, CIIOCTEPEKEHHS ii
MarHiTHOTO TIOJIsl HA CTPYM TOIIIO).

QDi3UYHUI EeKCIEPUMEHT Ja€ MOKJIMBICTh YYHSIM BUSBISIOTh BUCOKHU PIBEHb MMi3HABAIBHOI CAMOCTIMHOCTI B TPOIECi JOCHITHUIBKOT
JSITBHOCTI, @ OT)KE, BOHU MTOBUHHI BOJIOJITH BIJAMOBIIHUMH 3HAHHSMH W MaTH TIEBHY MPAKTHYHY MiATOTOBJICHICTH, IO JAaI0Th 3MOTY CKJIaJaTH IUIaH
JOCHIJIKEeHb, CAMOCTIHHO T'OTYBaTH Ta BUKOHYBAaTH iX, IHTEpHpPETYBaTH OJAEp)KaHI pe3ylbTaTH Ta pOOWUTH HEOOXiIHI BUCHOBKU. TOMYy BHUKOHAaHHS
Takoro (hi3UYHOTO EKCTIEPUMEHTY MOTpeOye BiJl YIUTENs] OCOOIUBOTO BMIHHS KEPYBAaTH Ii3HABAJILHOIO JISIIbHICTIO YYHIB, aJI)KE CAaMOCTIHHE 3100yTTs
HUMH HOBOT'O 3HAaHHS HE MOBUHHO IMITH XMUOHHMM IUIIXOM, a TOMY Ma€ BiOyBaTUCS MiJ HEYXWIBHUM KOHTpoJieM 3 00Ky Buutens. HaituacTime manuit
BUJ| €KCIIEPUMEHTY 3aCTOCOBYIOTH IIiJl Yac y3arajJbHEHHsA W cHcTeMaTu3allii 3HaHb a00 B MPOLECI BUBUEHHS HOBOTO HABUAIBHOIO MaTepiaiy, KOJIU
y4YH1 BCTAHOBIIIOIOTH TIEBHY 3aKOHOMIPHICTh UM 3aKOH (HANpHUKIAJ, BUSIBICHHS YMOBU PIBHOBAru Ba)kKess, 3’sCyBaHHS YMOB IUIaBaHHSA TUT y PiauHI,
JOCJIIJDKEHHS 3aJIS)KHOCTI MK THCKOM, O0’€MOM 1 TeMmeparyporo Ta3y, JOCHIIKCHHS 3aJIeKHOCTI OMOpYy METaliB 1 HaIiBIPOBIIHHMKIB BiJ
TEMIIEpaTypH).

KinbkicHE CTIiBBITHOMIEHHS MK ITAMHU BHJIaMH HABYAJIBHOTO (DI3UYHOTO €KCTICPUMEHTY HE MOKHA BU3HAUYUTH HOPMATHUBHO, OCKUJIBKU Ha TXHIiH
BUOip BIUMBae Oarato YMHHUKIB. Lle # BiAMOBiAHICTE OOpPaHOTO piBHS CAaMOCTIMHOCTI YYHIB METi ypOKY, 1 HIATOTOBIEHICTh iX J0 CHpUIMaHHS
HaBYAJBLHOTO MaTepialdy Ha BiAMOBIIHOMY PiBHI, 1 caM 3MICT JOCHiIy, ¥ YMIHHS BYHMTEINs 3a0€3MEYUTH HA YpOIll HAJICKHUH pIBEHBb Mi3HABAIBHOL
aKTUBHOCTI y4HIB. Y BHOOpPI KOHKPETHOrO WOTO BHAY BYHMTEIb MYCUTHh KEpYyBaTHCS THMH MipKyBaHHSMH, IO KOXKHA JIEMOHCTpAIlisi, KOXKHE
CHIOCTepeXeHHsT abo jabopaTopHa poOOTa, KOXKHHMHA JOCHiA TOBHUHEH, 3 OJHOro OOKy, 3a0e3NeunTH BUKOHAHHS MPOTPaMHUX BHUMOI J0
€KCIIEPUMEHTAJIbHOI MIATOTOBKM y4YHIB HAa MIEBHOMY OCBITHHOMY DIBHI, 3 1HIIIOTO — PO3BMBATH B YUHIB TOTOBHICTh CIpUNHMATH HAaBYAJIbHUN MaTepian
Ha ONTHMAaJIbHOMY JJISl HUX 3a Mi3HABAJbHUMU MOXIIUBOCTSIMH PiBHI aKTUBHOCTI.

CaMocTiliHe eKCIIEpUMEHTYBAaHHSI YUHIB HEOOXIJTHO PO3IIMPIOBATH, BUKOPUCTOBYIOUM HAWIpOCTilIe oOJaJHaHHA, IHKOJU HaBITb caMOpOOHI
npuiaad ¥ nobyroBe oOnanHaHHA. Taki poOOTH NMOBMHHI MaTH IOIIYKOBMH XapakTep, 3aBASKH 4OMY Yy4yHI 30aradyroTbCsi HOBUMH (DakTamu,
y3araJIbHIOIOTh iX 1 poOJISITh BUCHOBKHU. Y IMPOLECI TaKOi IISJIbHOCTI YUHI MalOTh HABUYUTHUCS CTAaBUTH METY JOCIIKEHHS, OOMpaTH aJeKBaTHI METO/IU
1 3aCO0M JOCTIKeHHS, TNITAaHYBaTH Ta 3/11HCHIOBATH €KCIIEPUMEHT, 00pOOJIATH HOTO pe3yabTaTH i pOOUTH BUCHOBKH.



Pa3zom 3 TuM, BapTO BpaxoOBYBATH, 110 BaXJIMBUM 3aBJAaHHIM Kypcy (DI3MKH CTapIIOi MIKOJIM € PO3BUTOK YMiHb Y4UHIB ()OPMYBaTH TEOpPETHUHI
y3arajJbHEHHS, 3aCBOIOBATH He JIAIIE (PaKTOJIOTIYHUI MaTepiall Ta eMITIipHYHi METO/IX IMi3HAHHSA, ajle ¥ YCBIJOMITIOBATH TEOPETUYHI MO, 3aKOHHU 1
npuHIUnU Gizuku. Sk 3a3HauyaB A. ENHINTENHH, y po3BUTKY CydacHOi (i3UKH HEMOXIIMBO BIJOKPEMHUTH €KCIIEPUMEHTAIBHUM 1 TEOPETHYHUM MEeTOIH,
OCKIUJIbKY BOHU 3aBXXIH MOPYY, HEBIJI'€MHI Ta B3a€MOIIOB’3aHi OJMH 3 OJAHUM. OBOJIOMITH TEOPETHYHUM 3HAHHAM 1 BMIHHSIM HOTO 3aCTOCOBYBAaTH B
MPAKTUYHIN TiSTIBHOCTI JTIOAMHUA — OJIHE 3 OCHOBHHX 3aBlIaHb Kypcy (izuku. ToMy MIKiITBHUIA Kypc (i3UKH, 30KpeMa CTapIoi KO, CTPYKTYPOBaHO
3a yHoamenmanohumu QizuyHUMU Meopismu — KIACUYHA MEXaHIKa, MOJIEKYJISIPHO-KIHETHYHA Teopis ¥ (EeHOMEHOJIOTIYHa TepMOJAMHAMIKA,
€JIEKTPOJMHAMIKa, KBAaHTOBA (pi3uKa.

3acBO€HHS 3HaHb 3 (I3UKM 3HAYHO TMOJIMIIYETHCS, SIKII0O B OCHOBY HaBYAJIbHO-TI3HABAJIBHOI MISUIBHOCTI YYHIB MOKJIACTH IJIAHHM
y3arajibHIOIYO0I0 XapaKTepy, 3a SKUMH PO3KPUBAETHCS CYTh TOTO YH 1HIIOTO MOHATTS, 3aKOHY, (PaKTy TOIIO.

Tak, 3miCT Haykosozo ¢paxkmy (hynoamenmanbHo2o 00cnidy) BUSHAYAIOTh:

— CyTbh HAYKOBOT'O (haKTy M OIHUC JOCIiIY;

— XTO 3 YYEHUX BCTAHOBUB JIaHUH (DAKT 4YM BUKOHAB JOCIIJ;

— Ha MIJCTaBi SIKUX CYKEHb BCTAHOBJICHO JaHUH PakT abo cXxeMaTHUHUN OMKC JOCTiAHOI yCTAaHOBKU;

— sIKE€ 3HAYCHHs BOHU MAlOTh ISl CTAHOBIICHHS 1 pO3BUTKY (Pi3MUHOT TeOpii.

Jlist mosicHeHHsI izuuno20 s6uua HEOOXiTHO YCBIAOMUTH:

— 30BHIIITHI 03HAKHU MEpeOiry JaHOTO SBUINA, YMOBH, 3a IKHMX BOHO BiJIOyBa€THCS;

— 3B’S130K JAHOI'O SIBUIIA 3 1HIINMHM;

— ki (pi3MYHI BEIMYUHU HOTO XapaKTepU3yIOTh;,

— MOJKJIMBOCTI MIPAKTUYHOTO BUKOPUCTAHHS TaHOTO SBUINA, CIIOCOOH MOTEPEHKEHHS IIKIUTMBUX HACTIIKIB HOTO MPOSBY.

CyTHICTb nonsamms ¢izuunoi 6eauyuru BU3HAYAIOTh!

— BJIACTUBICTH, SIKY XapaKTepHu3ye naHa (pisnuHa BEITUUMHA;

— 1i o3HauyeHHs (Hedinimis);

— (opmyna, MOKIJIaJeHa B OCHOBY O3HAYEHHS, 3B’ 130K 3 IHITUMH BETMYMHAMU;

— oauHUIl (Pi3HIHOT BETUINHH;

— cnocoOu i BUMipIOBaHHS.

Hns 3axony ue:

— (opMyIIOBaHHS 3aKOHY, 3B 530K MK SIKUMU SIBUILIAMH BiH BCTAHOBJIIOE;

— MaTeMaTU4HE BUPAXKECHHS 3aKOHY;

— JocIiaH1 (paKTH, 1110 MPUBEIH 10 BCTAHOBJICHHS 3aKOHY a00 MiATBEPAXKYIOTh HOT0 CIIpaBeJIUBICTb;

— MEXI 3aCTOCYBAaHHS 3aKOHY.

Hnst mooeneti He0OX1HO:

— JaTH i onuc abo HaBecTH AediHilito, M0 11 BU3HAYAE SK 1/1eaTi3alliio;

— BCTAHOBUTH, SIK1 peajibHl 00’ €KTH BOHA 3aMIIIYE;

— 3’5CyBaTH, 710 IKOT KOHKPETHO TEOpii BOHA HAJIC)KUTh;

— BU3HAYUTH, BiJl YOTO MU abOCTparyeMocs, Y4M HEXTYEMO, BBOJISUH ITIO 1/1€alTi3aIliio;

10



— 3’5ICyBaTH HACJIIJIKA 3aCTOCYBAaHHS J1aHOI MOJEII.

3arangpHa XapaKTePUCTHKA (i3uuHoi meopii Ma€e MICTHTH:

— TIOHATINHE AIPO Teopii, BU3HAUCHHS 0a30BHX IMOHSITH 1 MOJIEIICH;

— OCHOBHI MOJIOKEHHSI, 171e1 Ta MPUHIIUIH, TTOKJIa/IeHI B OCHOBY TEOpii,

— pIBHSIHHSA ¥ 3aKOHH, 1110 BU3HAYAIOTh MATEMATUYHUH armapar Teopii,

— KOJIO SIBMII] 1 BIACTUBOCTEH TiJI, SIKi IaHa TEOpish MOXKe MOSICHUTH a00 mepe10aunTH ixHii nepeoir;

— ME3I1 3aCTOCYBaHHS TeOpii.

OpHi€r0 3 HaWBXIIMBIIINX TUISHOK POOOTH B CUCTEMI HaBYaHHS (DI3MKM B LIKOJI € PO3B’sI3yBaHHSA (i3MUHMX 3a1a4. 3a7aui pi3HUX THUIIIB
MO>KHa €()eKTUBHO BUKOPHUCTOBYBAaTH Ha BCIX €Tamax 3aCBOEHHS (PI3MYHOrO 3HAHHS: JUIsl PO3BUTKY 1HTEpECY, TBOPUUX 3A10HOCTEHN 1 MOTHUBALlil YUHIB
70 HaBYaHHSA (i3MKM, HiJ Yac MOCTAHOBKHM IMpoOJIeMH, IO MOTpedye po3B’si3aHHA, y mpolreci (GopMyBaHHS HOBUX 3HAHb Y4YHIB, BHPOOJIECHHS
MPAaKTUYHUX YMiHb Y4YHIB, 3 METOIO MOBTOPEHHS, 3aKPIIJICHHS, CUCTEMATH3aIlll Ta y3arajJbHEHHsI 3aCBOEHOT0 MaTepialy, 3 METOI KOHTPOJIIO SKOCTI
3aCBOEHHS HABYAJIBHOI'O MaTepiady YM A1arHOCTYBAaHHS HaBYAJbHMX IOCATHEHb Y4HIB Tomio. CIlif MiAKPECIUTH, L0 B yYMOBaX OCOOHMCTICHO
OpPIEHTOBAHOT'O HABUYAHHS BAXKJIMBO 3JIIMCHUTH BIAMOBIAHUI 100ip (i3MUHMX 3a11a4, SKUH OM BpaxOBYBaB IMi3HABAJIbHI MOXJIMBOCTI ¥ HAXWUJIW YYHIB,
piBEHb IXHBOI TOTOBHOCTI /10 TaKO1 iSTIHOCTI, PO3BUBAB OM iXHi 311I0HOCTI B1IMOBITHO JIO OCBITHIX MOTpPEO.

Po3B’si3yBanHs (Pi3MUHUX 337124, SIK IPABUIIO, CKIATAETHCS 3 TPHOX €TalliB JISUIBHOCTI YYHIB:

1) ananizy ¢i3unuHoi npobaemu adbo onucy Gpi3uvHOI CUTYAIT;

2) HOUIyKy MaTeMaTU4HOI MOJIEN1 pO3B’SI3KY;

3) peamizaiii po3B’sI3Ky Ta aHATI3Y OJICPKAHUX PE3yIbTATIB.

Ha nepmomy etani ¢pakTi4HO BiOyBaeThCs MOOYyA0Ba (hi3MUIHOT MOACII 3a/1a4i, 110 MoAaHa B 1i yMOBI:

* aHAJI3 YMOBH 33/1a4i, BU3HAYCHHS BIZJOMUX NapaMETPiB 1 BEIMYMH Ta MOLIYK HEB1OMOTIO;

* KOHKpeTHu3amis (Gi3UIHOI MOIEN 3a4a4i 32 T0MOMOror rpadiuaux Gopm (pUCyHKH, cXeMH, Tpadiku TOIIO);

* CKOpPOYEHHH 3a1mnc YMOBH 3aJ1adi, 1110 BiATBOPIOE (hi3MUHy MOEIb 331a4i B CHCTEMATU30BaHOMY BUTJISII.

Ha npyromy, matemaTW4HOMY eTami pO3B’si3yBaHHA (I3MUHUX 3a7ad, BiIOYBAETHCS TOIIYK 3B’SI3KiB 1 CHIBBIAHONIEHb MK BIJOMUMH
BEJIMYMHAMU 1 IIyKAHUM:

* BUOYJIOBYETHCS MaTeMaTHYHA MOJIeb (Di3UYHOT 3a7a49i, pOOUTHCS 3aIMC 3arajlbHUX PIBHIHB, 110 BiAMOBIIAOTH (Bi3MYHIN MO 3a1a4i;

* BPaxOBYIOThCS KOHKPETHI YMOBHU (pi3MuHOi cHTyallii, 10 OMUCYETHCS B 3ajadi, 3MIHCHIOETHCS MOMIYK JTOJATKOBHX MapameTpiB (MIOYaTKOBI
YMOBH, (hi3MYHI KOHCTAHTH TOIIIO);

* 3arajibH1 PIBHAHHS NPUBOJAATHCA 10 KOHKPETHUX YMOB, 110 BIITBOPIOIOTHCS B YMOBI 3a/1a4l, Ta 3alIUCYIOTHCS CIIBBITHOIIEHHS MK ITyKaHUM
1 BIIOMUMH BEeIMYMHAMHU Y (OPMI YACTKOBOT'O PiBHSHHS.

Ha tpetromy eTami 3a1iiCHIOIOTBCS TaKi A1l

* aHAJIITUYHE, rpadiyHe abo YnceNnbHe po3B’ sI3aHHS PIBHSHHS BITHOCHO HEB1IOMOTO;
* aHaJII3 OJIEPKAHOTO Pe3yIbTaTy 1010 HOTO BIPOTITHOCTI M PEeaIbHOCTI, 3aMKC BIAMOBI/II;
* y3arajbHEHHS CIOCO0IB AISJIBHOCTI, IKi BIACTUBI JaHOMY THUIY (hi3MYHMX 3a/1a4, MOIIYK IHIIUX [UIIX1B PO3B’SA3KY.
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Crig 3a3HaYUTH, 110 B HaBUaHHI (DI3MKU BaXIIUBOIO (hOpMOI0 poOOTH 3 YUHIMH € CKJIaJaHHsI HUMH 33/1a4, SKi 32 pi3MYHUM 3MICTOM MOAIOHI A0
TUX, O OynM po3B’s3aHi HA ypolli, HApUKIaa, oOepHeHHX 3anad. Llei mpuiioM HOCUTH eEeKTHBHHUN ISl PO3BHTKY TBOPUYUX 3IIOHOCTEH Y4YHIB,
TXHBOT'O PO3yMOBOI'O OTEHIIATTY.

Hasenenuit y mporpami po3mofisl KUTbKOCTI TOAMH, IO BiABOAUTHCS Ha BHBUEHHS OKPEMHX TEM, € OPIEHTOBHUM, 1 TIPU HEOOXITHOCTI MOXKeE
Oytu 3MiHeHUH yuyuTeneM. Takoxk yduTenb MOXKE 3aMIHIOBATU MOPSAOK BUBYEHHS NMHUTaHb y MeXaX OJHIET TeMHU, TEMAaTHKy OKpPEeMHX pOOIT Ha
PIBHOIIIHHI 3 OIJISIAy Ha CTaH MarepianbHOi 0a3u (i3MuHOro KaliHeTy, ajne 0e3 3MEHIIEHHs Ti€l KUIBKOCTI JJabopaTopHHUX poOIT, 10 mepeadadeHo
porpamMaMi JJIsl pi3HUX PiBHIB NPO(IILHOrO HABUAHHS.

Kpurepii oniHlOBaHHSI HABYAJbHUX JOCSATHEHb YYHIB 3 Qi3zuku

[Tix yac BU3HA4YEHHS PiBHSA HAaBYAJbHUX JOCATHEHD 3 (DI3UKH OLIIHIOETHCS:

— BOJIOJIIHHS TEOPETHYHUMH 3HAHHSIMU,

— YMiHHSI BUKOPUCTOBYBAaTH TEOPETUYHI 3HAHHS I1iJ] Yac pO3B’sI3yBaHH: 337a4 YM BIOPAB Pi3HOIO TUIMY (PO3PaXyHKOBHX, €KCIIEPUMEHTAIIbHUX,
SIKICHMX, KOMOIHOBaHHUX TOIIIO);

— BOJIOJIIHHS PAKTUYHUMH BMIHHSIMH Ta HABUYKaMHU I1iJ1 4aC BUKOHAHHS JTJAOOPAaTOPHUX POOIT, CIOCTEPEKEHD 1 (P13UYHOTO MPAKTUKYMY.

Kpurepii oninioBanHs piBHsI BOJIOIHHS YYHSMH Te€OPeTHYHNUMH 3HAHHAMH

PiBai naBuanbHux | baan Kpurepii oniHloBaHHSI HABYAJbHUX J0CSATHEHb YYHiB
HOCSITHEHb YYHIB
1 YdeHb/y4eHHIIS BOJIOIE€ HABYAIBHUM MaTepialioM Ha PiBHI po3Mi3HABaHHS SBUIIL IPUPOIH, 3 JOTIOMOTOI BUUTEIS
BIJIMIOBIIa€ Ha 3aMUTaHHS, [0 MOTPEOYIOTH BIMOBIl «TaKy UM «HI»
— 2 Y'qub/'yquHu;I ONUCY€e TPHUPOJHI SIBUIA Ha (')CHOBi. CBOTO TONEPETHLOTO JOCBiy, 3 JONOMOIOI0 BYHTEJIS
BiJINIOBIJJa€ HA 3aIMTaHHSI, 10 TOTPEOYIOTh JJAKOHIYHOI BiJOBIII
3 YueHb/ydeHHII 3 JTOMOMOTOI0 BYUTENS 3B'SI3HO OINMUCYE SBHUIIE a00 HOTO YacTWUHU 0€3 TMOSCHEHb BIIMOBIIHHUX
NPUYMH, Ha3uBa€ (i3UYHI SBHIIA, PO3pi3HsIE OYKBEHI MO3HAYCHHS OKPEMUX (DI3MYHHUX BEJIMYUH
4 VY4eHb/yyeHH1IS 3 JOMOMOTOI0 BUHMTENS ONMHUCYE SBUINA, O€3 MOSCHEHb HABOJUTH MPHKIJIAIM, IO IPYHTYIOTHCS Ha
HOTO BJIACHUX CTIIOCTEPEKEHHAX UM MaTepiaji MAPYIHUKA, PO3TOBIASX YIUTEIS TOIIO
cepempiit 5 YfleHL/yquHu;I OmHCye SBHIIA, BIITBOPIOE 3HAYHY YACTUHY HABYAJIBHOIO Martepialy, 3Ha€ OJUHMII OKpeMHUX
(bi3nYHUX BeTHYUH 1 HOPMYITH 3 TEMH, IO BUBYAETHCS
6 VYdeHb/y4eHHIIE MOXE 31 CTOPOHHBOIO JIOTIOMOTOIO MOSICHIOBATH SIBUINA, BHIIPABISATH JIOMYIIEHI HETOYHOCTI
(BnIacHi, IHIIMX Y4YHIB), BUSBIISIE €JIeMEHTapH1 3HaHH OCHOBHUX MOJIOKEHb (3aKOHIB, OHSATh, (hopMyI)
7 VY4eHb/yyeHHIIS MOXKE TMOSICHIOBAaTH SIBUILA, BUIPABIATH JIOMYIIEHI HETOYHOCTI, BHSBIISE 3HAHHS W PO3YMIHHA
OCHOBHUX I10JIO’KEHB (3aKOHIB, OHITH, (OPMYII, TEOPiii)
HOCTATHIH 8 VY4eHb/yueHUIsT BMi€ TIOSCHIOBATH SIBUIIIA, aHgnisyBaTH, y3arajpbHIOBaTH 3HAHHS, CHCTEeMAaTH3yBaTH iX, 31
CTOPOHHBOIO JIOTIOMOTOFO (BUMTEJISI, OTHOKJIACHHKIB TOI0) POOUTH BUCHOBKH
9 VY4eHb/y4eHHIIS BUIBHO BOJIOJI€ BHBYCHHM MAaTepiajioM y CTaHAAPTHHUX CHUTYaIlisfiX, HABOJUTHh NPUKIAAU HOTO
IPAaKTUYHOTO 3aCTOCYBaHHs Ta ApI'YMEHTHU Ha MIATBEPAKEHHsI BIACHUX TYMOK
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Y4eHB/YICHHISI BUTBHO BOJIOJI€ BHUBUEHUM MaTepiajoM, yMIJIO BHKOPHUCTOBYE HAYKOBY TEPMIHOJIOTIIO, BMi€
OTpaIbOBYBaTH HAYKOBY 1H(OpMAIliIO: 3HAXOJUTH HOBI (PaKTH, SBHINA, i[€l, CAMOCTIMHO BHKOPHUCTOBYBATH iX
BiJITIOBIJTHO 10 TIOCTABJICHOI METH

11

BHUCOKHH

VY4yeHb/ydeHHIsI HA BUCOKOMY PiBHI ONaHyBaB MPOrPaMOBUN MaTepiall, CaMOCTIIHO, y MeKax YMHHOI MPOrpaMH,
OLIIHIOE PI3HOMAaHITHI $BUINA, (aKTH, Teopii, BUKOPHUCTOBYE 3400yTi 3HAHHA Ta BMIHHA B HECTAaHAAPTHUX
CUTYAIIisX, MOrIHOJI0€ Ha0yTi 3HAHHS

12

VY4eHb/ydeHUIST Ma€ CUCTEMHI 3HaHHS, BHUSIBISE 3M10HOCTI 1O MPUHHATTS pillleHb, YMI€ aHai3yBaTH TPHUPOIHI
SIBUIIA 1 pOOWTH BiJIMOBIIHI BACHOBKH i y3araJIbHEHHS, yMi€ 3HAXOAUTH 1 aHAII3yBaTH JOJATKOBY iH(HOPMAIIIFO

Bu3zHavansHUM IMOKa3HUKOM JUIS OIIHIOBAHHS BMiHHS PO3B’sS3YBaTH 3a/a4i € IXHS CKIIQJIHICTb, KA 3aJICKHUTH BiJI:
1) KiTBKOCTI MpaBUIBHUX, MOCTIAOBHUX, JIOTIYHUX KPOKIB Ta Oleparliil, 311iCHIOBAaHUX yYHEM; TAKUMHU KPOKAMH MO’KHA BBa)KaTH BMIiHHS

(3maTHICTD):

— YCBIJIOMUTH YMOBY 3a/1aui;

— 3amnMcary ii y CKOpO4eHOMY BUTJISIAL;

— 3pobuTtu cxemy abo pUCYHOK (3a mOTpedn);

— BUSIBUTH, KUX JIaHUX HE BUCTA4ya€ B yMOBI 3aJ1a4i, Ta 3HAWUTH 1X y TAOJIUIIAX UM JTOBITHUKAX;
— BHUPA3UTHU BCl HEOOXI/IHI U PO3B’ 3Ky BeMUUHU B oguHHIIX Cl;

— cKJ1acTy (y MpOCTUX BUMAAKaX — 00paTH) GopMyIly AJisi 3HaXOJKEHHSI IIyKaHOi BETUYUHU;
— BHKOHATH MaTeMaTH4Hi Ail i1 onepariii;

— 31ACHATHA OOYMCIIEHHS YUCIOBUX 3HAYCHb HEBIJJOMHX BEJINYMH;

— aHaJi3yBaTu i OyayBatu rpadiku;

— KOPHUCTYBATHUCS METOJIOM PO3MIHHOCTEH JJIsl IEPEBIPKH MPAaBUIBHOCTI PO3B’A3KY 3a/1a4i;

— OI[IHUTH OJICPXKAHUI PE3yNbTaT Ta HOTO peaIbHICTb.

2) parioHaJIbHOCTI 0OPAHOTO CTIOCO0Y pO3B’I3yBaHHS;

3) Tumy 3aBHaHHs: 3 0J1HOT 200 3 pi3HUX TeM (KOMOIHOBAHOT0), TUTIOBOTO (32 aJIrOPUTMOM) 200 HECTAaHIAPTHOT'O PO3B’IA3KY.

PiBHi HaBYAJIBHHUX
JAOCSITHEHb YYHIB

Kpurepii oniHloBaHHSI HABYAJIbHHUX 10CATHEHb YYHIB

[TouatkoBuii (1-3 Gann)

Y4yeHb/ydeHUIST BMI€ PO3pI3HATH (i3WYHI BEIWYMHM Ta iX OJWHHUIN 3 TEBHOI TEMH, pO3B'I3yBaTH 3ajaadi 3
JIOTIOMOT'O}0 BUMTEJIS JIMIIE HA BIITBOPEHHSI OCHOBHUX (POPMYIT; 31HCHIOE HAMMPOCTINI MaTeMaTUYHI Jii

Cepenniii (4-6 6aiiB)

VY4yenb/ydeHu1sl po3B'sI3ye THIOBI MPOCTI 3adadl (3a 3pa3KoM), BUSBISE 3JaTHICTh OOIPYHTYBaTH JESKi JIOT14HI
KPOKH 3 JIOIIOMOT'OX0 BUUTEIIS

HocratHiit (7-9 6anis)

VY4eHb/y4eHHII CaMOCTIHHO PO3B'A3y€e THIOBI 3a/ladi i BUKOHYE BIPABU 3 OIHOI TeMH, OOIPYHTOBYIOUM OOpaHUit
CIIOC10 PO3B'SA3KY

Bucoxkwuii (10-12 6aiiB)

VyeHb/yUeHNII CaMOCTIHHO PO3B's13ye KOMOIHOBaHI THUIIOBI 3ajadl CTaHZAPTHUM a00 OpPUTIHAJIBHUM CIIOCOOOM
b
pO3B'sI3y€ HeCTAaHAAPTHI 3a7a4i

13




Kpurepii oniHi0BaHHSI HABYAJIbHUX JTOCATHEHDb YYHIB MiJl 4aC BUKOHAHHSA J1A00PATOPHUX i MPAKTHYHHUX POOIT

OmniHrOBaHHA PiBHS BOJIOAIHHSA YYHSMHU MPAKTHYHMMH BMIHHSMH Ta HaBHUYKaMH ITiJ] 4ac BUKOHAHHS (POHTAIBHHUX JabOpaTOpHUX pOOIT,
eKCHEpUMEHTAJIbHUX 337ay, PoOIT (PI3UYHOrO MPAKTUKYMy IOBUHHO BpPAaxXOBYBaTH 3HAHHS AaJFOPUTMIB CIIOCTEPEKEHHsI, €TalliB IPOBEICHHS
JOCTIKeHHsT (TUTaHyBaHHS JTOCTIJIB YU CIIOCTEPEKEHb, 30MpaHHS YCTAaHOBKH 3a CXEMOIO; MPOBEACHHS IOCTIKCHHS, BHUMIPIOBAaHHS (i3WIHHUX
BEJIMYHH), OOPMIICHHS pe3yNbTaTiB JOCIIKEHHS — 00poOKa TaHWX eKCIIEPUMEHTY, CKIIaJaHHs TabIuIls, No0yaoBa rpadikiB TOIO; OOYHCIIOBAHHS
MOXMUOOK BUMIPIOBaHHS (3a MOTPe0010), OOIPYHTYBAHHS BUCHOBKIB MPOBEAECHOIO EKCIIEPUMEHTY UM CIIOCTEPEIKEHHS.

PiBHI ckiagHOCTI Ta6OPATOPHUX POOIT MOXKYTH 3a/1aBATHCS:

— 3MICTOM Ta KUIBKICTIO TOJAAaTKOBUX 3aBJIaHb 1 3aITUTaHb BIJIMOBITHO 10 TEMU POOOTH;

— PI3HUM pIBHEM CAMOCTIMHOCTI BHKOHAHHSA POOOTH (3a YMOBU MOCTIHHOI JOMOMOTM BYMTENsI, BUKOHAHHS 3a 3pa3KoM, JOKJIAaJHOI0 abo
CKOPOYEHOIO 1HCTPYKLI€I0, 6€3 THCTPYKIIiT);

— Oprasi3zali€lo HeCTaHJAPTHUX CUTYyalii ((hopMyIIOBaHHS yYHEM METH poOOTH, CKIaJaHHI HUM OCOOUCTOrO IUIaHy poOOTH, OOTPYHTYBAaHHS
HOT0, BU3HAYCHHS MPWIAJIB Ta MaTepiaiiB, MOTPIOHUX JIJIsi CAMOCTIHHOTO BUKOHAHHSI pOOOTH Ta OI[IHKH i1 pe3yybTaTiB).

OO0O0B’SI3KOBUM Y XOJI1 OIIIHIOBaHHS € BpaxyBaHHS JOTPUMAaHHS YYHSAMH MPaBUJ O€3MEKH KUTTEMISIBHOCTI MiJ] Yac BUKOHAHHS (PPOHTAIBHUX
JabopaTopHUX poOIT unM podIT GI3UYHOrO MpakTUKyMy. Kputepii omiHIOBaHHS HaBYaJbHUX JOCATHEHb YUHIB ITJI Yac BUKOHAHHSA JIAOOpAaTOPHUX Ta
IPAKTUYHUX POOIT

PiBHi HaB4YaabHHUX | KpuTepii oiHIOBAaHHSA HABYAJBHUX JOCATHEHb YYHIB

JAOCSITHEHb YYHIB

ITouatkoBuii (1-3 Ganm) VYdeHb/yueHHLI 3HA€ HA3BU 1 NMPHU3HAYEHHS MPUIIAiB, MPUCTPOIB, IEMOHCTPYE BMIHHS KOPHCTYBATHUCS OKPEMUMH 3
HUX, MOXE CKJIACTH CXEMy JIOCHTily JHIIe 3 JOMOMOTOI0 BUHWTEINS, BHUKOHYE YacTHHY pPOOOTH 0€3 HaJe)KHOTO
o OpMIICHHS

CepenHiit (4-6 6ainiB) VY4eHb/yueHHLI BUKOHYE poOOTY 3a 3pa3KoM (1IHCTPYKIi€r0) ab0 3 JONOMOTOI0 BUUTENS, pe3yabTaT poOOTH yuHS Jae
MOJKJIMBICTh 3pOOUTH TPAaBWIIbHI BHCHOBKM a00 1X YacTHHY, ITiJl YaCc BUKOHAHHS Ta O0(OPMIICHHS POOOTH JOIyIICHI
HOMUJIKH

JocraTHiii (7-9 GaiiB) VYdeHb/y4eHHIII CaMOCTIHHO MOHTYE HEOOXiaHe 00JaJHaHHsS, BUKOHYE POOOTY B MOBHOMY O0CS31 3 JOTPUMAHHSIM

HEOOXITHOT TOCIIITOBHOCTI MPOBEJCHHS JOCIIAIB Ta BUMIPIOBaHb. Y 3BITI MPaBWJIBLHO W aKypaTHO BUKOHYE 3aIlHCH,
TabIuII, CXeMH, rpadiku, po3paxyHKH, CAMOCTIHHO pOOUTHh BUCHOBOK

Bucoxkuii (10-12 6aniB) VY4eHb/y4eHHIs BUKOHYE BC1 BHUMOTH, TepeadadeHi Al TOCTaTHHOTO PIBHSA, BU3HAUAE XApAaKTEPUCTHKH MPHIAMIIB i
YCTaHOBOK, 3/1HCHIOE TPAaMOTHY 00OpPOOKY Pe3yJbTaTiB, PO3pPaxoBye MOXUOKHU (SKIIO MOTpeOye 3aBIaHHS), aHATIZYE Ta
OOIPYHTOBYE OTpUMaHi BUCHOBKHU JOCIIJHKEHHS, TIIYMAaYUTh TOXUOKU IPOBEIEHOTO EKCIIEPUMEHTY UM CTIOCTEPEKECHHS.
Binblr BHCOKMM piBHEM BBa)Ka€ThCS BUKOHAHHA POOOTH 3a CaMOCTIHHO CKJIaJCHMM OpHTiHAJBHUM IUIAHOM abo
YCTAHOBKOIO, IXHE OOTPYHTYBaHHS.
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10 KJIAC
(70 ron, 2 ron Ha THXKACHB, 4 TOJ — PE3CPBHUN YaC)

3MicT HABYAJIBLHOIO MaTepiaxy

Jlep:kaBHi BUMOTH /10 PiBHS 3araJibHOOCBITHbOI MiATOTOBKH

MEXAHIKA

BCTVII (1rox)
Ponb pi3udHOr0 3HAHHS B JKUTTI JIIOJUHH 1 CYCIIJIBHOMY PO3BHUTKY.
CBiTOrIs11HUI NOTEHII AT TPUPOJHUYHMX HAYK.

Po3au1 1. KIHEMATHKA (11 ropn)

Mexaniunuii pyx Ta #oro Buau. OCHOBHa 3ajada MEXaHIKH Ta
criocoOu ii po3B’s3aHHs B KiHeMartuii. Pi3MYHE TUIO ¥ MaTepiaibHA
touka. Cucrema BiUTiKy. BiTHOCHICTH MEXaHIYHOTO pyxy. Tpaekropis
pyxy.

PiBHOMipHMIT ipsiMomiHiKHUH pyx. LLIsax 1 mepemimeHHs.
HIBuAKiCTh pyXy. 3aKOH J10AaBaHHS IIBUIKOCTEH.

PiBHonpuckopennii pyx. Ilpuckopenns. LlIBuakicTs 1 npoimeHuit
HUISAX TiJ1a M1 Yac piBHOMPUCKOPEHOTO MPSMOJIIHIHHOTO PyXYy.

Binbne maniaas Tt [IpuckopeHHs BITBHOTO TAiHHS.

PiBHOMipHMIT pyXx MaTepianbHOI Touku o xomy. [lepiox i oGeproBa
yactota. KyroBa mBuaKicTh.

JlabopaTopHi podoTH

1. Bwu3sHadeHHs MPUCKOPEHHS TiJa IiJ Yac PIBHOMPUCKOPEHOTO

PYyXYy.
Jlemoncmpayii
1. BigHOCHICTB pPyXy.
2. TlpsMoniHIAHUIN 1 KPUBOJTIHIMHUHA PYXHU.

3. TlagigHs Tin y TOBITpI Ta pO3piKeHOMY mIpocTopi (TpyOka
HrroToHa).
4. HanpsiM mBHUIKOCTI IMiJT 9ac pyxy MO KOJY.

VYuens (yueHuIs):

Ha3ueéac TPUHIMI BITHOCHOCTI MEXaHIYHOTO PYXY, Pi3BUILA
TBOPIIIB MEXaHIKH, BYUCHHX, K1 TIOSICHUJIM BUIBHE MMaIHHS TiJI,
OKpeMi BUJIU PyXiB 3a GOPMOIO IXHBOT TPAEKTOPIi, OUHHMIILI
NepeMilIeHHs, IBUIKOCTI, IPUCKOPEHHS, MPUKIAAN IIBUAKOCTEH
TiJI MIKpPO-, MAKpO-, 1 METaCBITY;

po3pizuse HI3UIHO TUTO ¥ MaTepialIbHy TOUKY, MPSMOJIHIHHHH 1
KPHUBOIHIHHUHN pyXH;

¢ opmynroe 03HaYEHHS PIBHOMIPHOTO Ta PIBHOMPUCKOPEHOTO PYXiB
Y3I0BXK IIPAMOT;

Modice onucamuy IBUIIE BUILHOIO MaaiHHA T, BUI MEXAHIYHOIO
PyXYy 3a Oro KiHeMaTUYHUMU PIBHSIHHSMU; 00IPYHMY8AMU CYTh
MeTOy (Di3UYHOTO MOJIEITIOBAHHS, 3MICT OCHOBHOI 3a/1a4i
MeXaHIKH{, PIBHSHHS PyXY 5K 3aJI€KHOCTI KOOPJMHATH BiJI 4acy;
xapakmepu3zyeamu poiib (GI3UKH y KHUTTI JIFOJAUHY, PyX TUIa I 4ac
BIJIBHOTO MAaJ{IHHS, BUJI MEXaHIYHOTO PyXy 3a HOro piBHSHHSAMU
MIBUJIKOCTI; noscHumu, M0 TaKe KyToBa MIBUIKICTH Ta 11 3B'I30K i3
YaCTOTOI 00epTaHHS; CyTh (DI3UYHUX 1/1€alTi3alliii — MaTepiaJIbHOT
TOYKH, CUCTEMH BIJUIIKY; HOpi6HAMY OCHOBHI KIHEMaTUYHI
XapaKTEPUCTUKH PI3HUX BHUJIIB PyXY 32 BIAMOBIIHUMH M
PIBHSHHSMH PYXiB;

30amuuil (@) cnocmepieamu pyx Tijia B3JI0BXK NPSIMOI, 110 KOJy Ta
KHHYTOTO TOPU30HTAIBHO; KOPUCTY8AMUCS BUMIPIOBAIbBHUMU
npwiaiamMu (J1HIAKOI, MIPHOIO CTPIYKOIO, CEKYHIOMIPOM) ITiJT Yac
BU3HAYEHHS PUCKOPEHHS; OyiHumu abCOMOTHY il BITHOCHY
MOXUOKH BUMIPIOBAHHS, 00OMPUMYEamucs PaBUII eKCIUTyaTaIlii
HA3BAHMX BUIIC MIPWIAIB, y3aralbHCHHUX TUIAHIB BiIMOBIII PO
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5. OGepranHs Tija 3 pi3HOIO YaCTOTOIO.

¢i3n4Hy BenMUnHY 1 (i3WdHE SABUIIE i Yac y3aralbHEHHS 1
cHcTeMaTH3alil 3HaHb 13 KIHEMAaTUKH;
Modice po38 ’sa3yeamu 3aaadl, 3aCTOCOBYIOUN KIHEMATUYHI PIBHIHHS

PYXY.

PO31L1 2. IMHAMIKA (22 ron)

Mexaniuyna B3aemonis Tul. Cwia. Bumm cunm y  mexasin.
BumiproBanns cuit. JlonaBaHHs cuil.

3akonu auHamiku. [leprmmit 3akon HeroToHa. [HepItist Ta iHEpTHICTS.
Hpyruii 3axon Hetorona. Tpertiii 3akon HeroToHa. Mexi 3acTocyBaHHS
3akoHiB HploTOHA.

I'paBiTamiiina B3aemomis. 3aKOH BCECBITHBOTO TsDKiHHSA. Cuia
TsDKiHHS. Bara if HeBaroMicTs.

Pyx Tinma min nmiero kinpkox cui. PiBHOBara Tiin. YMoBa piBHOBaru
Tina.

Immynbe Tina. 3akoH 30epeKeHHs IMIYIbCy. PeakTuBHUI pyX.

MexaniuHa po6oTa Ta MoTyXHicTb. MexaHiuHa eHepris. Kinetnuna
1 IOTeHIIaJbHA eHepris. 3aKoH 30epeKeHHS MEXaHIYHOI eHepTii.

OCHOBHI MOJIOKEHHS CIeliadbHOI Teopii BITHOCHOCTI.

JlaGopaTopHi podoTu

N

JlocmigkeHHs: piBHOBAru Tia.
Jlemoncmpayii
BumiproBanus cui.
JomaBaHHs CuJI, IO AIFOTH M1 KYTOM OJHA A0 OJHOI.
Bara Tina mij yac mpuCKOpPEeHOro migHIMaHHS Ta TaAiHHS.
PiBHOBAra Tii mij Ji€r0 KiJJbKOX CHII.
Hocain i3 «konoooMm [Mamines.
3axkonu HeroToHa.
PeaktuBHuUI pyX.
[IpyxHuii yaap ABOX KYJIbOK.
[Ipo Teopiro BigHOCHOCTI ((pparmMeHTH BiJIcO)

CoNOR~WNE

Y4enp (yueHUIs):

HAB800UMb NPUKIAOU. TIPOSIBY 3aKOHIB 30€PEKCHHS Ta IMITYJILCY B
IpUPOJIi i TEXHIIll; MIATBEPHKCHHS CIIPABEATUBOCTI CIIeIiaTbHOT
TEOpii BITHOCHOCTI; MPAKTUYHHUX 3aCTOCYBAaHb 3aKOHIB TUHAMIKH;
PO3pi3HAc PIBHIHHA KIHEMAaTHKH W PIBHAHHS AMHAMIKU PyXy Tija;
¢opmynroe yMOBY PIBHOBArH Tija, OCHOBHI MTOJIOKEHHS
CHeIiabHOI TeOPil BIAHOCHOCTI, 3aKOHM nuHaMiku HeloToHA,
3aKOH BCECBITHBOT'O TSKIHHS, 3aKOHU 30€pe’KeHHSI MEXaH1uHO1
€HEprii, IMIYNbCY, 3aMucye X Gopmymnu;

Modice onucamu SIBUTIE BCECBITHROTO TSDKIHHS, PyX Tija i Ti€r0
KIJIBKOX CHJI, 0OTpYHMYy8amy PEakKTUBHUHN PyX sIK TIPOSB Ji1 3aKOHY
30epexeHHs IMIYJIbCY, ICTOPUYHUM XapaKTep BUHUKHEHHS 1
CTaHOBJIEHHS T€OP1l BIAHOCHOCTI; nOACHUMY 3HAYEHHS Teopii
BITHOCHOCTI B CYYacHii Haylll i TEXHIlll, Xxapaxkmepuszysamu
yHIBEpCAJIbHICTh 3aKOHIB HpI0TOHA; nopisnamu pizHi MeTonn
BUMIPIOBAHHS CUII;

30amuuil (@) CIOCTEpiraTy 3aJISKHICTh Baru Tija BiJ pyXy OIMOpH
YH MiJIBiCY, KOPUCTYBATUCS JUHAMOMETPOM 1 BUBHAYaTH KOHKPETHI
YMOBH PIBHOBAru Tij1a MiJl A1€10 KUIBKOX CHJI, OLIHUTH HOXUOKHU
BUMIPIOBAHHS I TOTPUMYBATUCS TPaBUII eKCILTyaTalli Ipuiais,
K1 IPU [IbOMY BUKOPUCTOBYIOTHCSI; pOOUTH BUCHOBKH MPO 3B'A30K
(G13MYHUX XapaKTEPUCTHUK T 1 IBUIL 13 BIACTUBOCTSIMH IIPOCTOPY
1 gacy;

Modice po36 'A3yeamu 3a0aui, 3aCTOCOBYIOUM YMOBHU PIBHOBAaru
TiJ1a, 3aKOHH TMHAMIKH JJISI ONUCY OKPEMHX MPHUKJIAIAIB PyXy TUT Ta
iXHBOI B3a€MO/Ii1, 3aKOHIB 30€peKEeHHS IMITYJIbCY, CHEprii,
IPEJCTABIATH PE3YJIbTaTH BUBUCHHS YMOB PIBHOBAru Tijla Ta
3aCTOCYBAaHHS 3aKOHIB pyXy AJIsl pPO3B’SI3yBaHHS HAaBYAJIbHUX 33124
3a JIOTIOMOT 010 Ta0uIlh, rpadikiB, GOpPMyI; cucmemamusysamu
3HAHHS PO 3aKOHU JTUHAMIKH Ta MEXi IXHBOT'O 3aCTOCYBaHHS;
JOCJTIJDKYBATH MOJKJIMBI IIUISIXHM Ta €KOJIOT14HI MPOOJIeMH
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BUKOPHUCTAHHS MEXaHIYHOI €Heprii;.

Hapuanabuuii npoekrt (1 rox)
ty4ni cynyTauku 3emii. PO3BUTOK KOCMOHaBTHKH.
PeakTuBHMIA pyX B pUPOAl il TEXHIII

MOJIEKVYJISAPHA ®PIBUKA I TEPMOJIUHAMIKA

Po31171 1. BIACTUBOCTI I'A3IB, PIIMH, TBEPJIUX TLT (18 rox)

OCHOBHI TIOJIOKEHHST MOJICKYJIAIPHO-KIHETHUHOI Teopii OynoBH
peUoBHMHHU Ta ii AOCHIIHI OOrpyHTYyBaHHs. Maca Ta po3mipu aToMiB i

MouteKyi. KiibKicTh pe4oBUHHU.
BrnacTtuBocti rasiB. IneanpHuii ras. ['a3oBi 3akonu. Tuck rasy.
PiBHsIHHSA cTaHy 11€abHOTO ra3y. [3omporecu.

[TapoyTBOpeHHs ¥ KonpaeHcauis. Hacuuena I HeHacuyeHa mapa.

BomnoricTs nositps.

BrnactuBocti pigus. IloBepxHeBHIl HATAr piAMHUA. 3MOYYBaHHS.

KamninspHi sBuma.
Bbynoga it BnactuBocti TBepAuX Tij. Kpucramniuni it amopdHi Tina.

JlabopaTopHi poboTH

3. Meroau BUMIpIOBaHHS BOJIOTOCTI OBITPSI.

Llemoncmpayii
BrnactuBocTi HacuueHo1 mapu.
KuminHas Boau 3a 3HUKEHOTO THUCKY.
Bynoga # npunHIMn aii ncuxpomerpa.
IToBepxHeBuUil HATAT PiAMHU.
CkopoueHHS TOBEPXHI MUJIBHUX TUTIBOK.
KaminspHe migHiMaHHS PiTUHA.
[Ipy>xHa ¥ 3aymmkoBa aedopmartii.
BupomyBanHs KpucTais.
BrnactuBocTi Ta 3aCTOCYBaHHS PiKUX KPUCTAIIB 1
MOJIIMEPIB.

CoNOR~WNE

VYuenb (yueHUIs):

Ha3u6ac TBOPIIIB MOJIEKYJISIPHO-KIHETUYHOTO YUEHHS IIPO OYI0BY
PEUOBMHH, YUEHUX, SIKI 3pOOMIIN BAarOMH BHECOK Yy CTBOPEHHS
Teopli piAMH, TBEPAUX TIJ 1 MaTepiais;

HagoOoums MPUKIAIN PIAKUX KPUCTANIB, aMOPPHUX 1 KPUCTATIYHUX
T1J1 Ta MOJIIMEPIB;

PO3pi3HsAc 11ealIbHUM 1 peasbHi ra3u, 1301poLecH, HACHUEHY i
HEHACHYCHY Tapy;

@opmynioe OCHOBHI TOJ0KEHHS MOJIEKYISIPHO-KIHETUYHOI Teopii,
OCHOBHE PIBHSIHHS MOJIEKYJISPHO-KIHETUYHOI Teopii, pIBHIHHSI
CTaHy 1J1€aJIbHOTO ra3y, ra30Bi 3aKOHU, O3HAYEHHS TTOBEPXHEBOI'O
HaTATY PiIMHU i BOJIOrOCTI MOBITPS Ta 3allUCY€ BiAIOBIIHI
dopmynu A IX BUBHAYECHHS;

Mooice onucamu Tiote3y JleMokpita nmpo aToMHy OyJI0BY PEYOBHHH
Ta OCHOBHI €TamH i PO3BUTKY, MOJIEKYJISIPHY OY/IOBY PiJIHH i
MOJIIMEPIB, KPUCTAJIIYHY OyJIOBY TUJT Ta 1XHI 3arajibHi BJIIaCTHBOCTI;
06IpyHmysamu CyTh IOHATTS «iFieabHUH ra3» K (Hi3UIHOT MOJENi
PEATBHOTO Ta3y, Xapaxkmepu3ysamu 3MICT TTOHSTh: KUTbKICTh
PEUOBHHH, BiIHOCHA BOJIOTICTh, KOS(IIIEHT MOBEPXHEBOTO HATATY;
NOACHUMY BU3HAYAIIbHY POJIb B3a€EMHOI'O PO3MILIEHHS, PYXY 1
B3a€EMO/Ii1 MOJIEKYIT 111010 OyI0BH Ta (i3UKO-XIMIYHUX BIACTUBOCTEH
TUT; TApOYTBOPEHHS i KOHAEHCALIII0, TBEPAHEHHS 1 IJIaBIE€HHS T HA
OCHOBI aTOMHO-MOJICKYJISIPHUX 1 TEPMOTUHAMIUYHHX TTIXOIiB;
30amnuti (a) cnocmepicamu 3MOYYBaHHS 1 KaIllIApHI SBHIIA,
MIApOYTBOPEHHS 1 KOHJICHCAITII0, TBEPAHECHHS Ta TUIABJICHHS TLT SIK
GbI3MYHMX SIBUIL; pOOUMU 6UCHOBKU TIPO MOYKITMBICTh OTPUMAaHHS
MaTepiajiB 3 Harepe 3aJaHuMH (Hi3UKO-XIMIYHUMH BIIaCTHBOCTSIMU;
KOpUCN1Y8amucsi MAHOMETPAaMH PI3HOTO THITY, ICUXPOMETPOM 1
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BU3HAYATH HUM BOJIOTiCTh TIOBITPST; 00mMpumysamucs paBuil iIXHBOT
eKCILTyaTallil;

- MOdfce po38 a3yeamu 3a/1a4l Ha 3aCTOCYBAaHHS PIBHSHHS CTaHY
17IeabHOTO Ta3y, BITHOCHOT BOJIOTOCTI MOBITPSL; npedcmagiamu
rpadigHo 1301POLIECH, PE3YIBTATH CIIOCTEPEKEHB 32 TOTIOMOTOF0
TaOnuib Ta rpadikiB, oyiHoeamuy Poilb 1 IPAKTUYHE 3HAYESHHS BOIM 1
BOJISTHOI MapH B MPOLEcax YTBOPEHHS KUBHUX OpraHi3MiB Ta
3a0€e3MeUeHHS] YMOB IXHbO1 KUTTEAISITBHOCTI.

Hapuanbuauii npoekr (1 roa.)
Pinki xpuctanmm Ta ixnHi BimactuBocTi. [lomimepw: ix BmacTHBOCTI 1
3aCTOCYBAaHHSI.

Po3aL1 2. OCHOBU TEPMOJANHAMIKMU (6rox)
BryTpimas enepris Tia. JIBa criocoOu 3MiHA BHYTPINTHBOT €HEPTil
tina. Ilepmmii 3akoH TepMonuHamiku. Pobora TepMommHamiuHOTO
MIPOLIECY.
Temnnoi mamuHU. X0JI0IUIbHA MaITUHA.

Jlemoncmpauyi.
1. 3anexHicTh MiXk 00’€MOM, TUCKOM 1 TEMIIEPATYPOIO.
2. 3MiHa BHYTPINIHBOT €HEPTii TiJla BHACIIOK BUKOHAHHS POOOTH.
3. HeoGopoTHICTH TEMIOBUX MPOIIECIB.
4. TlpuHiun aii TEIIOBOro JBUTYHA.
5. Mogeni pi3HUX BU[IB TETJIOBUX JIBUTYHIB.
6. byoBa X0IOAMIBHOI MAIIMHH.

VY4enb (yueHuIs):

— Ha3ueac BUHAXIJHUKIB TEIJIOBUX MAIIWH; HABOJAUTH MPUKIIAIN
BUKOPHUCTAHHS TEIJIOBUX MAIIIHH,

— po3pi3Hsie pPoOOTY 1 TEIUI000MiH, HATPIBHUK, POOOYE TIJIO i
OXOJIOJKYBaY;

—  popmynioe NepIINiA 3aKOH TEPMOIUHAMIKY 1 3aMMHCY€E HOTO
$opmyiy;

— Mooice onucamu OyIOBY TEIUIOBUX JIBUTYHIB, TOOYTOBOTO
XOJIOIMJIbHUKA Ta PO3PI3HSE TXHI OCHOBHI KOHCTPYKTHBHI €JIEMEHTH;
OOIPYHTYBaTH HEOOOPOTHICTh TETJIOBUX MPOLECIB; XapaKTepU3yBaTH
3MICT MOHSATh: BHYTPIIIHS €HEPris, KUIbKICTh TEIUIOTH, po00Ta;

—  30amuuil (a) cnocmepicamu MPOSIBU TETUIOBUX MPOIIECIB Y
HOpUPOAl; pOOUTH BUCHOBKH ITPO MOXJIUBI IUISIXM BUBUIbHEHHS,
TpaHcopmallii i1 BAKOPUCTaHHS BHYTPILIHbOI €HEprii Tia;

— Modice po36’sa3yeamu 3aadi Ha 3aCTOCYBaHHS MEPIIOTO 3aKOHY
TEPMOJIMHAMIKH; Q0CAi0NHCYy8amu €KOJIOT1UHI MpoOIeMH, OB’ A3aHi 13
BUBUTBHEHHSM, TIepeaueio i BAKOPUCTaHHSM TETUIOBOI €HepTii Ta
OLIIHIOBATH iXHIM CTaH.

@DI3UYHUI TPAKTHKYM (5 TON)

(opieHTOBHI TeMH poOIT)
1. JlocnimxeHHs pyXy Tijia MiJ A1€I0 CHIIN TSKIHHS.
2. JlociipKeHHs MEXaHIYHOTO PYXY TiJ i3 3aCTOCYBaHHSIM 3aKOHY

VY4eHsb (yueHuIs):

- Ha3ueae TWpUIAAM W Marepiand, $KI BUKOPHUCTOBYBAJIUCS B
EKCIIEPUMEHTI; ghopmynioe MeTy 1 3aBIaHHS JOCHIDKEHHS 1 HOro
TEOPETHYHI MMOJI0KEHHS,

- Moodice onucamu il 00IpyHmMysamu CyTb METOY OCIHiKEHHS (11e10
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30epexeHHsT eHeprii
3. BuBYeHHst 0gHOTO 3 130MPOILIECiB
4. BusnaueHHs Koe]illi€eHTa MOBEPXHEBOTO HATATY PIAMHU.
5. Busnauenns koedimieHTy >KOPCTKOCTI PI3HUX MPYKHH.

JOCITITY);

30amHuti(a) caMOCTIHHO BUBUYMTH a00 MOBTOPUTH (i3HMUHI OCHOBU
JOCHIPKEHHSI, CaMOCTIHHO 310paTM yCTAaHOBKY W BHUKOHAaTH
TOCTIPKeHHS 3TiIHO 3 I1HCTPYKII€I0O Ta B pa3i HEOOXITHOCTI
HEOJHOPA30BO TOBTOPUTH IOCIIT; KOPUCHY8AMUCs TIPUIAAaMHU,
euznauamu iXH1 3arajbHi XapaKTEPUCTHKH, OOMPUMYBAMUCS
MpaBWJI eKCIUTyaTalii mpuiaiiB;

Modce npedcmaegnamu pe3yabTaTi BUKOHAHHS €KCIIEPUMEHTAIbHO-
MPaKTUYHUX 3aBJaHb 3a JOMOMOrow (hopmynu, Tabmuii, rpadika;
oyiHlosamu U nepesipamu CTYIiHb BIPOTITHOCTI OTPHUMAHUX
pe3y/bTaTiB; OIIHIOBATH MTPAKTUYHE 3HaUYE€HHS Ha0yTOTr0 JTIOCBI Y

VY3ATAJIBHIOIOUI 3AHATTA (1 TOx)

CydacHi OTJIs AW Ha IPOCTIp 1 9ac. YHIBEpPCATbHICTh 3aKOHIB
30epeKEHHS.

3a pe3ynpTaTaMy MPOBEACHHS y3arajbHIOIOUUX 3aHATh MPO MPOCTIp 1 yac

y4YHI YCBIIOMJIIOIOTH B33€MO3B’SI30K MDK KIACHYHOIO 1 PEIATHUBICHKOIO
MexaHikoro. Ha mpukiami B3aeMHHX MEpPETBOPEHb MEXAHIYHOI 1 TEIIOBOT
eHeprii poONsATh BUCHOBKHM IIPO YHIBEPCAIBHICTH 3aKOHIB 30€peXCHHS B
TIPUPO/II.

PE3EPB (4 ron)
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11 KJIIAC

(70 ron, 2 rox Ha TUXACHb, 4 TOI — pe3epBHUIL Uac)

EJEKTPOANMHAMIKA

3MICT HABYAJIbHOI'O MATEPIAJTY

Jlep:kaBHi BUMOTH 10 PiBHS 3arajibHOOCBITHHOI MiITOTOBKY Y4YHIB

EJEKTPUYHE MOJIE TA CTPYM (10 ropx)
Enexrpuune none. HanpyxeHiCTh eIeKTpUIHOTO 1oJisi. PeyoBuna

B CJICKTPUYHOMY IIOJIi. HOTGHHiaJ'I CIICKTPHUYHOI'O ITOJIA.

EnexrpoemHicTh. BukopucTaHHS KOHICHCATOPIB Y TEXHIIII.

Eneprist e1eKTpUYHOTO MOJIS.

Enextpuunmii ctpym. Enextpuune komo. Jlkepena i croxuBadi

€JICKTPUYHOTO CTpyMy. EnextpopymiiiHa cwia. 3akoH Owma ms
MOBHOTO Kouyia. PoO0Ta Ta MOTYXKHICTh €NEKTPUIHOTO CTpyMy. besneka
i 9ac poOOTH 3 ENEKTPUIHUMHU IPUCTPOSIMH.

EnexTpuunuii cTpyMm y pi3HHMX cepeioBUIIaxX (MeTanax, piiuHax,

ra3ax) Ta HOTO BUKOPUCTAHHS.

EnexTponpoBigHicTh HaMMiBIPOBITHUKIB Ta ii BUaAK. BracHa i

JIOMIIIIKOBA MIPOBITHOCTI HAMiBIIPOBIIHUKIB.

HamiBnpoBinHUKOBUI J10/1.

JlabopaTopHi podoTH

1. Buznauenns EPC 1 BHYTpIIIHBOTO ONOPY JKEpeiia CTpyMy

Jlemoncmpayii
1.EnextpuyHe moje 3apsKeHUX KyJIbOK.
2.bynoBa i 11 KOHJIEHCATOpa MOCTIMHOT Ta 3MIHHOT €EMHOCTI.
3.Enepris 3apsKeHOr0 KOHIEHCATopa.
4.3anexHicth cunu ctpymy Binm EPC mxepena Ta MoBHOTO Omopy
KoJa.

VYuens (yueHuIs):

Ha3ueéac OCHOBHI €TalM CTAaHOBJEHHS BYEHHS IPO EJIEKTPHKY Ta
MarHeTH3M, Horo TBOPIiB, OCHOBHI €JIEMEHTH €JIEKTPUYHOr0 KOJIa,
HOCIi eNeKTPUYHOTO 3apsay B PI3HUX CEpeloBHILNAX, IOIYyCTUMI
HOpPMH O€3MEeKH JKUTTEIISIIBHOCTI JIIOJAUHM TN 4Yac poOOTH 3
€JIEKTPUYHIUMH TIPUCTPOSIMH;

HagoOUmb NpuKIaou TPAKTUYHUX 3aCTOCYBaHb KOHJIEHCATOPIB,
peocTariB, HaIiBIPOBIAHUKOBUX MPHIIAIIB Ta IXHE 3aCTOCYBAHHS Y
IpUPOJIi 1 TEXHilli;
pospizuae  EPC 1
HaIIiBIIPOB1IHUKIB;
@opmynioe 3akoH Oma i TIOBHOTO KOJa Ta 3alHCye HOTO
dopmyy; _ .

MOdIce onucamy  MEXaHI3M  eJEKTPONPOBIIHOCTI METaliB i
HaMIBIPOBIIHUKIB P- 1 N-TUMy,pP-N-TIepexoay, OOIpyHTOBYBATH
BIUIMB €JICKTPUYHOTO TOJISl HA JKUBI OPTaHi3MU; Xapaxkmepusysamu
HANpYXEHICTh 1 MOTEHIIa] eJIEKTPUYHOIO I0JIsl, €JIEKTPOEMHICTD,
EPC mxepena ctpymy sik (i3udHI BETWYUHU; MMOSCHUTU TPUHIIUTL
Ji1 JoKepesia eeKTPUYHOI0 CTPyMY, HaIliBIIPOBITHUKOBOT'O J110/1a;

- 30amuuti(a) cnocmepicamu TPOSBU EICKTPUYHUX SBUI] Y
MPUPOJi, BIATBOPEHHS JIiHIA HANPYXEHOCTI €NeKTPUYHOTO OIS,
KOPUCMYBAMUcs aMIEPMETPOM, BOJIBTMETPOM, OOMPUMYBAMUCSL
npaBUi POOOTH 3 HUMH; GU3HAUaAmMU CUILy CTPYMY, HaIpyry i
€JICKTPOEMHICTh, OYiHUMU TIOXUOKM BUMIPIOBAHHS, poOumu
8UCHOB0OK TIPO 1CTOPUYHUI XapakTep (Hi3MIHOTO Mi3HAHHS;

Modice  po3g’azyeamu  3ajadl, 3acTOCOBYHOUHM (GOpMYIH  JUIs
BU3HAUCHHS  HANPYXEHOCTI  €JICKTPUYHOTO TOJIA, €MHOCTI

Hampyry, BHUJIU  €JIEKTPONPOBIIHOCTI
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KOHJICHCATOpa, €HEprii 3apsKEHOro KOHAeHcaTopa, 3akoHy Oma
JUIsS. TIOBHOTO KOJIa; npedcmaegisimu Pe3ylbTaTH EKCIIEPUMEHTY 3
JOCIHIPKEHHST eNEeKTPUYHUX KU, cucmemamu3yéamy 3HAHHS PO
EJIEKTPUYHI TOJSI Ta 3aKOHH IMOCTIMHOTO CTPyMY; docaiodcysamu
€KOJIOTIYHI TpoOJeMH perioHy, NOB’s3aHI 3 BHPOOHHUIITBOM,
nepeaayero 1 CloKUBaHHIM €JIEKTPUYHOI eHeprii.

HapuanbHi npoextH (2 ron)
BruiiB enekTpuuHOTO TOJIS Ha JKWB1 OPTraHi3MHU.
HaniBnpoBiTHUKOBI NPUJIAAH Ta iX 3aCTOCYBaHHS.

EJEKTPOMATHITHE TOJIE (12 ron)

EnexkrpuuHa Ta MarHiTHa B3aeMo/ii. B3aemonis mpoBiIAHUKIB 31
CTpyMOM. [HIIyKIlisi MarHITHOTO TOJIS.

Jlist Mar”iTHOTO IOJIst Ha MPOBLAHUK 31 cTpymoM. Cuia Amriepa.
Cuna Jlopenna.

MarHiTHi BIaCTMBOCTI PEUOBHHHU. 3aCTOCYBAaHHS MarHITHUX
MatepianiB. EnekTpomarniTHa iHAYKIISA. 3aKOH €J1eKTPOMarHiTHOT
iHaykii. [HIyKTHBHICTE. EHEprist MarHiTHOTO TOJIS KOTyHHcH 3t
CEpyMOM:

3minHu# ctpyM. ['eneparop 3MiHHOTO CTpyMy. TpaHchopmarop.
BupoOHunTBo, nepenaya Ta BUKOPUCTAHHS €HEPTii eIeKTPUYHOTO

CTpyMmy.
JlabopaTopHi poboTH

2. JlocmigKeHHS SIBHILA €JIEKTPOMArHITHOT 1HTYKIIiT
Jlemoncmpayii
Jlist MarHiTHOTO TOJISL Ha CTPYM.
MarsiTHU# 3aMucC 3BYKY.
EnexrpomarnitHa ingykuis. [lpasuo Jlenma.
3anexnictb EPC iHayKINiT Bil HIBUAKOCTI 3MiHW MarHiTHOTO
MOTOKY.

NS

5. 3anexnicte EPC camoinaykiii BiJl IIBUAKOCTI 3MiHU CHUITH CTPYMY

B KOJIi Ta IHAYKTUBHOCTI MPOBiTHUKA.
6. YTBOpEHHs 3MIHHOT'O CTPYMY Y BUTKY MiJ yac ioro oO0epTaHHs B

VYyenb (yueHuIs):

Ha3ueéac OCHOBHI €Tally CTAHOBJICHHS BUCHHS PO MarHeTU3M, Horo
TBOPIIiB, yMOBH BUHUKHEHHS SIBUINA €JIEKTPOMATrHITHOT 1HIYKIIIT;
HasoOoums TPUKIAIN 1ii cuu Amnepa, cuiau JlopeHua, 3aKkoHy
€JIeKTPOMAarHiTHOI IHAYKI1, 1ii TpaHC(POpPMATOPiB, MATHETUKIB Y
IPUPOJIi 1 TEXHilli;

PO3pIi3HsAE €NEKTPUYHE 1| MarHITHE TIOJIA Ta JPKepelia iX YTBOPEHHS,
EPC inaykuii it EPC mxepena ctpymy;

¢opmymoe o3HaueHHS vt AMmriepa i cuiu JIopeHIia Ta mpaBuiia
BU3HAYEHHS HANPSAMKIB IXHbBOI [1i1, 3aKOH eJIeKTPOMarHiTHO1
IHAYKI1II1, TPaBWJIO BU3HAYEHHSI HANIPSAMKY 1HAYKIIHHOTO CTPyMY i
3anucye GopMysid Ha3BaHUX BHILE 3aKOHIB;

Modice onucamuy MEXaHI3MU HaMarHi4yBaHHs pEYOBUHH,
yrBopenHst EPC innykuii; 00rpynmogyeamu BIIIUB MarHiTHOTO
IOJISI Ha JKWB1 OPTaHI3MH, Xapakmepuzyseamu (i3UdHI BEIIUUNHU
EPC inaykuii, iHIyKTUBHICTb, MarHiTHY 1HAYKIIIO; nOACHUMU
MPUHIUT i1 Ta OyI0BY TeHEpaTopa 3MiHHOTO CTPyMY,
1ABHUIIYBAIBHOTO ¥ TOHMKYBAJIBHOTO TPaHC(HOPMATOPIB;
30amuuii(a)cnocmepicamu NPOSIBU MarHITHUX SBUIIL Y TIPUPOSI;
euzHauamu HanpsMKu aii cuit Amrepa i Jlopenna ta
IHAYKIIHHOTO CTPYMY B KOHKPETHUX NPUKIIAAAX; OYiHUMU
ICTOPHYHHIA XapaKTep CTAHOBIICHHS 3HAHB PO EJIEKTPUKY i
MarHeTUu3M; pooumu 6UCHO80K TIPO COIiaTbHY 00YMOBJICHICTh
PO3BUTKY (i3WIHUX 3HAHB;

Modice po3s 's3yeamu 3aadl, 3aCTOCOBYIOUH 3aKOH PO
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Mar”iTHOMY TIOJII.
7. OcuunorpaMu 3MiHHOT'O CTPYMY.

€JIEKTPOMATHITHY 1HAYKIIIO; TpadiqHO MPEICTABISATH Pe3yIbTaTH
BU3HAYEHHS HANpPsIMKIB MarHiTHOro nosst, cuit Ammepa it Jlopenna,
IHIYKIIHHOTO CTPYMY; cucmemamu3ysamuy 3HaHHS TIPO
eJIeKTpUYHE i MarHiTHE MoJie iXHii B3aEMO3B’SI30K; 00Cai0dHCcys8amu
€KOJIOT14HI MPpoOJIeMH, TIOB’s13aHi 3 BUPOOHHUIITBOM, TIEpeIaueio Ta
3aCTOCYBAHHSIM €JIEKTPUYHOI €HEepTii.

Hapuanbhi npoextu (1 rox)
BB MarHiTHOTO 1MOJISt HA )KMBI OpraHi3MH.

KOJIMBAHHS TA XBWJI (12 ropm)

KomnuBanbauii pyx. BinbHi KonmBaHHSA. ['apMOHIYHI KOJHMBaHHS.
AMITTITY1a, TEpioJ 1 4YacTOoTa KOJNHMBaHb. BHUMYyIeHI KOJWBaHHS.
Pesonanc.

Marematnunuii MasTHUK. [lepion KonmuBaHb MaTEeMaTHYHOTO Ta
MasiTHHKA.

[TommpeHHs: MeXaHIYHUX KOJUBaHb y MPYKHOMY CEPEIOBHIII.
[MTomepeyni Ta 0310BXKHI XBHJIi. JJOBKHHA XBUITI. 3BYK.

KonuBanbHuii KOHTYp. BUHMKHEHHS €IeKTPOMArHiTHUX KOJHBaHb
Y KOJIMBAJIbHOMY KOHTYpi. YacToTa BIacHUX KOJHMBaHb KOHTYPY.

YTBOpEHHS 1 MOUINUPEHHS €IeKTPOMArHiTHUX XBUJb. LIIBUAKICTH
MOILIMPEHHS], TOBXKMHA 1 4acTOTa efeKTpoMarHiTHoi xsuii. [kana
€JIeKTPOMATrHITHUX XBUJIb.

JlabopaTopHi podoTH

3. BurortopneHHs MasTHUKA I BA3HAYCHHS MEPi01y HOTO
KOJIMBAHb.

Jlemoncmpayii
BinbHi KOIMBaHHS BaHTaXXy Ha HUTI Ta BAHTAXY Ha MPYKUHI.
BumyieHi koquBaHHs.
Pe3onanc.
KonuBanHs Ti1 SIK JpKEpest 3BYKY.
Poins npy>kHOTO cepefioBuINa y niepeayi 3ByKOBUX KOJIMBAHb.
3aJIe)KHICTh TYYHOCTI 3BYKY BiJl aMILUTITYAU KOJMBAaHb.
3aneXHICTh BUCOTH TOHY BiJl YaCTOTH KOJIMBAHb.

NookrwbdPE

VYyens (yueHuIs):

HAa3ueac BUIU MEXaHIYHUX KOJIUBAaHb 1 MEXaHIYHUX XBUJIb, BUCHHUX,
K1 3pOOMIIM BarOMU BHECOK Y CTAHOBJICHHS T€OPil KOJMBaHb,
BUJIY €JIEKTPOMATHITHUX XBWJIb 32 1X JIOBXKHHOIO (4aCTOTOIO),
OCHOBHI €JIEMEHTH KOJIMBAJIBHOTO KOHTYDPY;

HAas8oO0ums NPUKIAOY TIPOSIBIB 1 3aCTOCYBaHb KOJIMBAIBHUX 1
XBUJILOBUX SIBUII Y IPUPO/II 1 TEXHIIll, 3aCTOCYBaHHS
€JICKTPOMATHITHUX XBUJIb;

PO3pi3Hs€E TIOTIEPEUHY 1 MO3JOBXKHIO XBUJI1, OCHOBHI
XapaKTePUCTUKH H BIIACTUBOCTI €JIEKTPOMATHITHUX XBHIIb Pi3HOTO
Jiana3oHy;

¢hopmytoe 03HAKM TAPMOHIYHUX KOJIMBAHb;,

3anucye piBHSHHS TAPMOHIYHUX KOJUBaHb 1 popMyy mepioay
KOJIMBAaHb Y KOJIMBAJIHLHOMY KOHTYDI,

Modice onucamu OCHOBHI XapaKTEPUCTUKU KOTUBAIHHOTO i
XBWJIBOBOTO PYXiB, BJIaCH1 1 BUIbHI KOJIMBAHHS, KOJIMBAaHHS
MasiTHUKA, TIOLIUPEHHS MPYKHOI XBHIIi, IEPETBOPESHHSI €HEPTii B
KOJIMBAJILHOMY KOHTYpP1 Ha OCHOBI1 3aKOHY 30€peKeHHS i
NEPETBOPEHHS €HEePrii, yTBOPEHHS 1 MOIIUPEHHS
€JICKTPOMATHITHUX XBUJIb; 0OIPYHMOBY8amMU MEXaHIUYHY XBUJTIO K
0CcOOJMBHI BUJ pyXY Ha MPUKIIAAL ITepeadi KOJIUBaHb y
MPY>KHOMY CEpPEIOBHIIl, €KOJIOTTYHI MPOOJIeMH, OB’ s3aHi 3
BUKOPHUCTAHHSM PaiOTEXHIYHUX MIPUCTPOIB; XapaKmepusyeamu
CyTh MeTOY (hi3MYHHUX i7eani3aliii Ha MPUKIaAl TapMOHIYHUX
KOJIMBaHb, IIBUAKICTH MOUITUPEHHS, JOBXKUHY 1 IEPi0]
€JICKTPOMArHITHOI XBUJI1 SIK (h13WYHI BEJIMUUHU; NOPIGHAMU
BJIACTHBOCTI €JICKTPOMArHITHUX XBUJIb 3QJICIKHO BiJl JOBKHUHU
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BinOuBaHHS 3ByKOBUX XBHJIb.

9. BinbHI eNeKTPOMAarHiTHI KOJIMBAHHS HU3bKOI YACTOTHU B
KOJINBAJBHOMY KOHTYpI Ta 3aJIeXKHICTh IXHBOI YaCTOTH BiJI
€JIEKTPOEMHOCTI Ta IHAYKTUBHOCTI KOHTYDY.

10. BunipoMiHIOBaHHS i TpUHMaHHS €JIEKTPOMArHITHUX XBHUIIb.

11. IlIxana eneKTpoMarHiTHUX XBUIIb.

XBUJI; npeocmasiamuy €NeKTPOMArHITHY XBHJIFO CXeMaTHYHO;
OYiHUmMU BHECOK BITYM3HSIHOT HAYKH B PO3BUTOK PAJiOTEXHIKHU;
cucmemamu3ygamu 3HAHHS TIPO EIIEKTPOMATHETH3M K (Pi3HUHY
TEOopiio;

30amuuti(a) cnocmepicamu KOJIMBAHHS MasTHUKA, 8UHAYAMU
nepios KOJIMBaHb MassTHUKA, TOBKUHY €JIEKTPOMArHiTHOT XBUIII 3a
i1 9acTOTOI0; dompumysamucs IPaBUI MPOBEIACHHS CIIOCTEPEIKCHb
KOJIMBAJIbHUX 1 XBUJILOBUX IPOLIECIB, @ TAKOXK MPaBHII O€3MeKH
KUTTEISIIBHOCTI T yac poOOTH 3 palOTeXHIYHUMU IPUJIaaMH;
oocnioxcysamu 3a51eKHICTh MePioy KOJUBaHb HUTSIHOTO
MasTHHKA BiJl JOBXXWHH MOTO IiJIBICY;

Modice po38 a3yeamu 3a0ayi Ha 3aCTOCYBaHHS (popMynu
B3a€MO3B’A3KY JIOBXKUHU, TIEPi0Ay i MIBUIKOCTI MOMUPEHHS XBUJI1;
npeocmaegnamy OTPUMaHi pe3ynbTaTH rpadivyHo 1 3a T0IOMOI00

dbopmy.

HaBuaabHi npoekTu (1 rox)
EnekTpoMarHiTHi XBWIi B TPUPOJII 1 TEXHIIT.

XBWIBOBA I KBAHTOBA ONITUKA (3210 ropx)

Po3BuTOK ysBIEHB PO NpupoAay cBiTia. [lomupeHHs cBiTia B
pizHux cepepoBumiax. LIIBuaKicTh cBiTia y BakyyMi. [lornmuHanHs i
po3citoBaHH cBiTia. BinOuBaHHA cBiTia. 3aIOMIICHHS CBITJA.

CBiT10 sK eneKTpoMarHiTHa XBuis. [ntepdepenuis it nudpakuis
cBiTIIOBUX XBWib. [lomstpuzanis # qucnepcis ceitina. HenepepBHuii
cnekTp cBitia. CHeKTpOoCKoI.

KBanToBi BnactuBocTi cBiTia. I'imoreza M.Ilnanka. CBiTi0B1
kBaHTHU. EHepris Ta iMiynbe GoToHa.

®dotoedext. PiBusiHHA (poToedexTy. 3acTrocyBaHHs poToedekTy. -

KopryckynsipHO-XBHIIBOBHH TyasTi3M CBITJIA.

JlabopaTopHi podoTH

4. CnocrepexeHHs ONTUYHHUX SIBHIII.
Jlemoncmpayii
1. Csitiosog.
2. OpepxaHHs iHTEp(EPEHLIHHUX CMYT.

VYyenb (yueHuIs):

Ha3ueae OCHOBHI €Tany PO3BUTKY OINTUKHU K HAYKHU Ta Mpi3BHUINA 1i
TBOPIIB, po3mip ctasnoi [Tnanka, 3HaU€HHS MIBUIKOCTI MOMITUPEHHS
CBITJIa y BaKyyMi, IOBITpi i BOi;

HAB80OUMb NPUKIAOU 3aCTOCYBAHHS ONTHUYHUX SIBUII Y TEXHII 1
BUPOOHUIITBI;

PO3pi3Hs€E XBUIbOBI 1 KBAHTOBI BIIACTUBOCTI CBITIIA; (pOopMyIToe
3aKOHHM 3aJIOMJICHHS CBITJIA, piBHSAHHS EifHINTelHA 115
doToedexry;

Modice onucamu KOPIyCKYJIIPHO-XBUJIbOBUI Ayai3M CBITIA,
OOIpyHTOBYIOUH HOI0 CyTh Ta MICLIE B Cy4acHii (pi3ndHii KapTUHI
CBITY; Xapakmepu3yeamu CyTb ONITUYHUX SBHIL[: TOIIUPEHHS
CBITJIa B PI3HHUX CEPEJIOBHINAX, PO3CIFOBAHHS i IMOTJIMHAHHS CBITJIA,
iHTephepeHLito i TudpaKiito CBITIOBUX XBUJIb, MOJISPU3ALII0 U
JUCTIEPCitO CBITIIA; nOsACHUmMY TIPUHITUT 11 KBAHTOBUX T€HEPATOPIB
CBITJIa, KBAHTOBO-XBHJILOBY IIPUPOJTY CBITJIA; NOPIGHAMU EHEPTIIO,
Macy, iMIyJbc (POTOHA 3 BIJIMOBITHUMH XapaKTEPUCTUKAMHU
OJTHOTO 3 MaKPOTLJL;
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3. Judpakiist cBiTaa BiJ By3bKOI IIIJTMHA Ta JTUPPAKIIHHOT
I'paTKu.

4. Jlucmiepcis CBITIIA MiJ 9ac HOTO MPOXOHKEHHS KPi3h TPUTPAHHY
PU3MY.

5. ®otoedekT Ta MpUCTPOi 3 HHHKOBOIO TUIACTHHKOIO.

- 30amHuli(a) cnocmepieamu ONTUYHI sIBUIIA B aTMOC(epi,
MOSICHIOIOYH TXHIO CYTb; KOpUCMYy8amucs ONTUIHUMHU MIPUIIaJIaMH,
JOTPUMYBATHUCS TIPABIII IXHBOI €KCILTyaTaIlil; oyiHumu iICTOPUIHAN
XapakTep CTAaHOBJICHHS 3HaHb MPO MPHUPOAY CBITIA; pobumu
BUCHOBOK TIPO KOPITYCKYJISIPHO-XBHJILOBY TIPUPOY CBITIIA;

- Moodice po3s’a3yeamu 3a7adi Ha PO3paxyHOK MacH, eHeprii Ta
iMIynecy poToHa, 3actocoByroun Gopmyiy [lnanka Ta piBHAHHA
Eftnmireiina ans gotoedekry.

Hapuanbhi npoextu (1 rox)
KBanTOBI reHepaTopu Ta iX 3aCTOCyBaHHS.

ATOMHA I AJEPHA ®I3UKA

ATOMHA I ITEPHA ®13UKA (10 ropn)

Icropist BuB4YeHHs aToma. SnepHa mozaens aroma. KBaHTOBI
noctynatu M.bopa.

BunpomiHioBaHHS Ta MOTJIMHAHHS CBITJIa aTOMaMU. ATOMHI 1
MOJIEKYJISIpHI crieKTpu. CeKTpalibHU aHai3 Ta Horo 3acTOCyBaHHS.
PenTreHiBchke BUMPOMIHIOBAHHS.

ATtomMmHe s11po. [IpoTOHHO-HEHTPOHHA MOZEIIb ATOMHOTO si/1pa.
Hyknonu. SInepHi cunu ta ix oco6mmBocTi. CTIHKICTB aaep.
B3aeM03B's130k Macu Ta eHeprii.

Enepris 3B'13ky atromHoro siapa. CnocoOu BUBIJIBHEHHS SA€PHOT
EHEePTii: CHHTE3 JIETKUX 1 MO BAXKHUX sAep. JIaHIroroBa peaxitis.
@i3MuHI OCHOBH SZICPHOI EHEPTeTUKHU. SlIepHa eHepreTuka Ta
€KOJIOT51.

PanioakTuBHICTE. Bun paioakTHBHOTO BHIIPOMIHIOBAHHS.
Ilepion HamiBpo3nany. OTpuMaHHS 1 3aCTOCYBaHHS PadiOHYKIIiIB.

PanioakTuBHUMN 3aXUCT JTIOAMHH.

EnemMenTapHi yacTUHKH. 3arajbHa XapakTepUCTUKA €JIEMEHTapHUX
yacTUHOK. Knacudikauis enementapHux yactuHok. KBapku. Kocmiune
BUIIPOMIHIOBAHHS.

JlabopaTopHi poOoTH

VYyens (yueHuIs):

- HA3ueae OCHOBHI €TaNM PO3BUTKY sAepHOI (Pi3UKH Ta 11 TBOPLIB,
3araljibHi MapaMeTpu aTOMHHX €JICKTPOCTaHIN YKpaiHu;

- HA8OOUmMb MPUKIIAJN 3aCTOCYBAHHS PaJi0aKTUBHUX 130TOMIB Yy
BUPOOHMIITBI Ta B 1HIIIMX HayKaXx;

- po3pi3HAc IPUPOJIHY 1 IITYYHY PaJiOaKTUBHICTD, SIICPHI peaKiii
MOIUTY BaXKKHX SIJIEP 1 CHHTE3Y SJIep JETKUX 130TOIIB; (hopmynoe
noctysaty bopa i 3anucye ix;

- mooice onucamu nociia Pesepdopna it MexaHi3MH OXOIKEHHS
PI3HHX BUJIIB BUIIPOMIHIOBAHHS, 0OIPYHMOBY8AMU MOKITUBICTh
BUBUIBHEHHSI aTOMHOI €HEprii Ta pobumu 6UCHOB80K TIPO CydacHi
€KOJIOT14HI MPpoOieMH ii BUKOPUCTAHHS; Xapakmepusygamu saepHy
MoOJIeTIb aToMa, OyJIOBY aTOMa sJIpa, nNOpi6HI08amu BIaCTUBOCTI
NPOTOHIB 1 HEUTPOHIB; NOACHUMYU TIPUPOY PATI0AKTUBHOTO
BUIIPOMIHIOBaHHS, MEXaHI3M SIICPHUX PEaKIlii Mmoiay i CHHTE3Y;

- 30amuuii(a) cnocmepieamu ti kopucmysamucs hotorpadisiMu
TPEKIB €JIeMEHTapHUX YaCTUHOK; OYyiHumu BHECOK YKPAiHChKUX
YUEHHUX Y JIOCIII)KEHHS Oy/10BU aTOMIB 1 JIep aTOMIB Ta
CTAHOBJIEHHS aTOMHO1 €HEPIreTUKH; ¢hopmyniosamu BUCHOBOK TIPO
ICTOPUYHUN XapaKTep Ta CyCNUIbHY 3yMOBJICHICTh PO3BUTKY
¢i3n4HOT HayKH;

- ModKce po3e’a3yeamu 3a0a4i, 3aCTOCOBYIOUH (hopmyiry
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5. CroocrtepexeHHs HEMIEPEPBHOTO 1 JIHIHYATOTO CIIEKTPiB

B32€MO3B’SI3Ky MacH Ta €HEeprii;

PEYOBUHU - 0ocniddcysamu U y3a2albH08amy eKOJIOT1YHI MPoOIEMU PEriony,
JemoHncTparii NIOB’513aHi 13 MPUPOAHUM 1 TEXHOTEHHUM Pa/Ii0aKTHBHUM (POHOM Ta
1. Mopgens nocainy Pesepdopaa. 3aCTOCYBAaHHSIM Pa/lil0aKTUBHUX 130TOIIB 1 PEHTI€HIBCHKOTO
2. bBynoma if mis nidniIbHAKA HOHI3YIOUMX YaCTHHOK. BUIIPOMIHIOBaHHS B MEIULIHI, HA BUPOOHHIITBI.
3. ®ororpadii TpekiB YACTHHOK.
VYyens (yueHuns):
OI3UYHUIA NPAKTUKYM (5 rox) - Ha3ueae MPWIAIN U MaTepialiv, siKi BAKOPHCTOBYBAJIHCS B
i i ) €KCIIEPUMEHTI;
(OPIGHTF’BHI TeMH podiT) - (popmyntoe MeTY 1 3aBJAHHS JOCIIIKEHHS, a TAKOXK HOro
1. BHSH?.‘IGHHSI EHEPTil 3apA/KEHOTO KOH/IEHCATOPA. TeOPETHUHI MIOMOKEHHS;
2. JlocmiIKeHHS eIeKTPHIHUX KiIL. - MOJice OIUCATH Ta OOIPYHTYBATH CYTh METOAY HOCHIIKEeHHS (i1€10
3. BusHaueHHA TOBXUHHA CBiTHQBOI XBUII . nociny);
4. Bu3HAUYCHHA MPUCKOPEHH BIILHOIO Ma/liHH 32 - 30amuuii(a) CaMOCTIHHO BUBYMTH a00 IIOBTOPHUTH TEOPiO POOOTH,
AOHOMOT'0I0 MAATHHKA. - CaMOCTIHO 310paTH YCTAaHOBKY i BUKOHATH JIOCIIKEHHS 3T1THO 3
5. BHB‘I?HH’I ABHINA ITOJIIpU3alll CBITIa _ IHCTPYKIIi€r0 Ta B pa3i HEOOXIJHOCTI HEOAHOPA30BO TOBTOPHUTH
6. JlocimiKeHHS BIIaCTUBOCTEH €JIEKTPOMArHiTHUX XBUJIb JOCHIT; Kopucmysamucs MpuialaMi, BU3HAYaTH 1XHI 3arajibHi
7. BuBYCHHS TPEKiB 3apsHKCHUX YaCTUHOK 32 TOTOBUMH

dororpadismu.

XapaKTEePHUCTHKH, TOTPUMYBATHCS TIPaBHJI €KCILTyaTallii NpuIIaiiB;
Modice npedcmasniamy pe3yabTaTH BUKOHAHHS 3aBJIaHb 32
nornomororo hopMynu, Tabnuili, rpadika; oyinrosamu i
nepesipsamu CTYIiHb JOCTOBIPHOCTI OTPUMAaHUX PE3YJIbTATIB;
OLIIHIOBATH NMPAKTUYHE 3HAYCHHS] HA0YTOrO JOCBiLY

Y3ATAJBHIOIOYI 3AHATTA (2 Tox)
®di3uyHa KapTUHA CBITY SIK CKJIaJJ0Ba PUPOJHUYO-HAYKOBOL
KapTUHU CBITY. POJIb HAYKHM 1 TEXHIKH B XKUTTI JIIOJIUHU Ta
CYCILJIbHOMY PO3BHTKY.

Yuenb (yueHUIIs):

HAa3ueae OCHOBHI €Taly CTaHOBJICHHS (DI3MUHOT0 3HAHHS Ta
BUYCHUX, 1110 3pOOUIIM 3HAYHUI BHECOK Y PO3BUTOK (i3UKHU;
HAa8ooumb NPUKIAOU 3aCTOCYBaHb (P13MYHOT HAYKHU B )KUTTI
cyyacHoi nuBLIi3aii, B moOyTi i TEXHilli;

po3pizuse GI3UYHY W TPUPOTHUIO-HAYKOBY KapTHUHU CBITY;
Modice onucamu 3MICT pyHIaMEHTaNbHUX (DI3SUUHUX TEOPIii;
00TpYyHmMOo8ysamu ICTOPUIHHIMA XapaKTep Ta COLIAIbHY
00yMOBJICHICTb PO3BUTKY (i3UUHOT HAYKH; Xapakmepusyeamu
MPOBIAHY POJIb CYYaCHOI HAYKH B PO3BUTKY JIFOJICHKOT ITUBLIII3AITIT;
OYiHUMU 8NIU6 NOCSITHEHb Cy4acHOT (Pi3MYHOT HAYKH Ha PO3BUTOK
BUPOOHMIITBA, TEXHOJIOTIH Ta 1HIIMX HAYK, Y TOMY YHCII U
CYCIITbHO-€KOHOMIYHUX;
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30amuuti(a) pobumu uCHO80K TIPO BU3HAYAILHUHN BIUTHB (Pi3UIHOT
HayK{ Ha PO3BUTOK CY4aCHOTO IIPUPOJI03HABCTBA;

Modice cucmemamu3yéamu 3HaHHS 3 (PI3UKH HA OCHOBI Cy4acHO1
(h13M4HOT KapTUHU CBITY; JOCTIHKYBATH €KOJIOT14HI IpobIeMu
peTioHy, MOB’s13aHi 3 BUPOOHHUIITBOM.

PE3EPB (4 ron)

26




	МІНІСТЕРСТВО ОСВІТИ І НАУКИ УКРАЇНИ
	Програма
	Фізика
	(зі змінами, затвердженими наказом МОН України № 826 від 14.07.2016)
	11 клас

