3arBepakeHO MiHICTEPCTBOM OCBITH 1 HAYKH YKpaiHU
(maxa3 Ne 1539 Bin 24.11.2017 p.)

PI3UKA i ACTPOHOMIA

HapuansbHi nporpamu aasa 10-11 kiaacis
3aKJIa/iB 3arajibHOI CepeIHbOI OCBITH

(piBeHb cTaHAapTy, NPOoQiILHUI PiBeHb)

Aemopcovkuti konekmus nio kepienuymeom Jlawenka O. 1.



PoGoua rpyna 3 miaroroBku nporpamMu 3 pizuku i acTpoHOMii 115l CTAPIIOT KON

JIsmenko Ouaexcanap IBaHoBMY, OKTOp menaroriuHux Hayk, npodecop, akagemik HAIIH Vkpainu, akanemik-cekperap BigaineHHs 3aranabHOi
cepennpoi ocBiTH HATIH Ykpainn

Bap'sixrap BikTop I'puropoBuy4, 1oxtop (hiznko-MmareMaTHdHUX HayK, mpodecop, akagemik HAH VYkpainu, panauk [pesunii HAH Ykpainu

beB3 Anna BouogumupiBHa, Bukinagad KponuBHUIBKOTO 1H)KEHEpHOTO Kojemxky LleHTpalbHO-yKpaiHCHKOTO HAalllOHAJIBHOTO TEXHIYHOIO
YHIBEPCUTETY

Bbaarogapenko Jlronmuiaa KOQpiiBHa, 1okTOp neaarorivHux Hayk, npogecop HanionansHoro negaroriunoro yHiBepcutety imeni MLIL. JIparomanoBa

T'osioBK0 MuKko/1a BacuiboBUY, KaHAUIAT NEJAaroriYHAX HAyK, TOLEHT, 3aCTyHUK qupekTopa [nctutyty nenaroriku HAITH Vkpainu

T'opoGens IOpiii IBaHOBHMY, 1OKTOp (i3MKO-MaTeMaTUYHUX Hayk, mnpodecop, uineH-kopecnonaeHT HAIIH VYkpainm, nupexrop Iuctutyty
marHetusmy HAH Vkpaiau

Kearyxina JIro6oB AHaToaiiBHA, BUKIa1a4 [lep:kaBHOTO BUILOTO HABYAJILHOTO 3aKiany "JlucuyaHchbkuil HAQTOXIMIYHUAN TEXHIKYM"

3acekina Tersna MuxkoJiaiBHa, KaHIUIAT TIEIAroriYHUX HAyK, 3aCTyMHUK nupekropa [nctutyty nemparoriku HAITH Ykpaiau

3inuyk Bagum MukosiaiioBuy, yaurensb $izuku Ta GpizngHOTO MpakTHKyMy KHIBCHKOTO IPpHPOIHUYO-HAYKOBOTO Jirero Nel145

Kapacuk Bonrogumup daBunoBuy, Buntens izuku 3011 Ne 23 m. [{ninpo, 3aciayxeHuil yaurenb YKpaiHnu

Kapaincska flnina BaJjepiiBHa, kaHauIar neiaroriyHUX HayK, BUKJaJad YHIBepCUTETChKOro Konempky KuiBchkoro yHiBepcuteTy imeHi bopuca
I'pinyenka

Kpsiuxo IBan I1aBioBuy, B. 0. 3aBinyBava gaboparopii ['onoBHo1 acTpoHoMiuHOT 06cepBaropii HAH Ykpainn

JlickoBuu Ousiena BosoguMupiBHa, KaHIUIAT MMEAATOTIYHUX HAyK, JOIEHT MUKOIAiBCHKOTO O0JIACHOTO 1HCTHUTYTY MiCISAMIUIOMHOI NearoriyHol
OCBITH

Mapruniok Muxaiiio TageiioBu4, JOKTOp mnejgaroriyHuX Hayk, npodecop, axanemik HAIIH VYikpainu, 3aBimyBau kadenpu YMaHCBKOTO

Jep’KaBHOTO TeaarorivHoro yHisepcutety iMeHi [L.I. Tuunnn

Henames Irop FOpiiioBu4, ronoBHuii penaktop xypHaty "di3uka B mKonax Ykpainu', 3aciyKeHHH YIUTENIb YKpaiHU

Henopo:xus Jlinis BikTopiBHa, kKaHau1aT neJarorivHuX Hayk, MPOBiIHUI HaykoBUH criBpoOITHUK [HCcTUTYTY neparoriku HAITH Ykpainu

Cupotiok Borogumup IMUTpPOBHY, JOKTOP MEAAroriuHUX Hayk, mpogecop, 3aBiayBay kadeapu HamioHanpHOrO negarorivHoro yHiBepcuTeTy iMeHi
M.II. lparomaHoBa

Iyt Muxona IBaHoBU4Y, HOKTOp (i3MKO-MaTeMaTHUHUX Hayk, npodecop, axamemik HAITH VYkpaiam, 3aBimyBau kadenpu HarioHanabHOTO
neaaroriqyHoro yHisepcutery imeni M.II. JIparomanosa



IHosicHIOBAJIbHA 3aIIUCKA

Hapuanbhi nporpamu 3 ¢i3uku i actpoHoMii s 10-11 kimaciB 3akiajiiB 3arajibHOI CEpeIHbOI OCBITH (PIBEHb CTaHAAPTY Ta
npodiIbHUI piBEHb) PO3p0OIEHI HA OCHOBI JlepaBHOTO cTaHAapTy 0a30BOi 1 MOBHOI 3arajibHOi CEpeaHBOT OCBITH, 3aTBEPIPKEHOTO
noctanoBoro KaGinery MinictpiB Ykpainu Bix 23.11.2011 Ne 1392,

di3uka Ta acTpOHOMIA € (PyHIaMEHTAJTbHUMH HayKaMH, 1[0 BUBYAIOTH 3arajbHI 3aKOHOMIPHOCTI Mepediry MpUpOJHUX SIBUII,
3aKJIaIal0Th OCHOBHM CBITOPO3YMIHHS Ha PI3HUX PIBHSX IMi3HAHHS MPUPOIM 1 JAIOTh 3arajibHe OOTPYHTYBAaHHS NMPUPOIHHYO-HAYKOBOI
KapTuHU cBiTy. KpiM HaykOBOrO BOHHM MalOTh Ba)KJIMBE COLIOKYJIBTYpHE 3HAUEHHS 1 € ChOTOAHI HEBIJ €MHOIO CKJIAI0OBOIO KYIBTYpH
JIOICHKOI LMBUTI3ALll, PYLIIITHOI CHIIOK HAayKOBO-TEXHIYHOIO Ta COLIAJIbHO-€KOHOMIYHOro mporpecy. CydacHa (i3uka BHUCTYIIA€
TEOPETUYHOK OCHOBOIO Cy4YacHOi TEXHIKM 1 TEXHOJIOT1M, a acTpOHOMIsl pO3KpHUBAa€ CYTHICTh Mi3HaHHA Matepii Ta Bcecsiry. Lle i
BHU3HAYa€ OCBITHE, CBITOIVISIAHE Ta BUXOBHE 3HAYEHHs HaBYAJIbHOTO mnpeamera «Dizuka 1 acTpoHOMish». OCKUIBKUA B CTapIIiid IIKOJ1
3aCBO€HHS (PI3UYHOTO 1 ACTPOHOMIYHOT'O KOMIIOHEHTIB OCBITHBOI raiy3i «IIpupono3HaBcTBO» MatOTh COPITHEHUI MTPEIMET HaBYaHHS,
METOJU AOCIIJKEHHS 1, SIK TPAaBWJIO, CHIJIBHUN BHECOK y (POPMYBaHHSI HAyKOBOI KapTHUHH CBITY, MPOMOHYETHCSA 111 IBa KOMIIOHEHTH
o0’eaHaTH B €IWHUNA HaBYalbHUU TpenMer «®Di3uka 1 acTpOHOMIsH», HE BTpAyaloYM MPU LbOMY CBOEPIAHOCTI KOXXKHOTO 3 IHX
CKJIaIHUKIB. BpaxoByrouu 11e, Gi3UYHUI Ta aCTPOHOMIYHUN CKJIQJHHUKHU 332 BUOOPOM YUUTENSl MOXKYTh BUKIIQJATUCS IHTETPOBAHO ab0
SK BIJIHOCHO caMoOcCTiiHI Moxaymi. Hanpuknan, y po3aini «MexaHikay BUUTENh MOKE PO3IVISHYTH ITUTAHHS, [0 CTOCYIOTHCS MEXaHIKU
HeOeCHUX T, 200 HABIAaKH, BUBYAIOUM PYX HEOCCHHUX T1J1 pO3MISAIATH IPaBITAIIHY B3aEMO/IIIO 1 3aKOH BCECBITHBOTO TSDKIHHS 1 T.1.

@opMyBaHHS KJIOY0BUX KOMIIETEHTHOCTEH yUHiB 3aco0amu npeamery «Pizuka i acTpoHOMin»

Hapuannst ¢i3uku 1 acTpoHOMIl 3MIMCHIOETHRCS Ha KOMIIETEHTHICHHMX 3acajgax 1 mnepembadae (OpMyBaHHS KIIFOUOBUX 1
OPEIMETHUX KOMIIETEHTHOCTEM YuHIB. 3aco0aMu HaBYaldbHOTO mpeamery «®Di3uka 1 acTpOHOMIsD», HE3aJEeKHO BiA PIBHSA ioro
OTNaHyBaHHS 3A1UCHIOETHCS (POPMYBaHHS KIIFOYOBUX KOMIIETEHTHOCTEM, HEOOX1THUX KOXKHIN CydacHIN JTIOANHI AJIs 11 )KUTTEAISITBHOCTI.

KomniereHTHICHUI MOTEHIlad HaBYajJbHOTrO mnpenMera «Pi3uka 1 aCTpOHOMIsH» Yy (POpMyBaHHI KIIOYOBUX KOMIIETEHTHOCTEM
VYHIB PO3KPUTO Y TAOJIHII].

Kuarouosa IIpeamMeTHHMI 3MICT KJII0OY0BOI KOMIIETEHTHOCTI I HABYAJIbHI pecypcH A 1l (pOpMyBaHHSH
KOMIIETEHTHICTh




Cninkyeanns YMiHnHs:
0epIHCABHOI0/PIOHOI0 - CIUIKYBaTUCS 3a MPOOJEMATHKOIO MPEIMETY CY4YacHOI HAyKOBOI MOBOIO 3 BHUKOPHUCTaHHSAM
MO060I0 yCcTaneHuX (Hi3uYHUX i aCTPOHOMIYHUX TEPMIHIB Ta MMOHSTH;
- 4ITKO Ta OJIHO3HAYHO (POPMYITIOBATH CY/PKEHHS Ta apTyMEHTYBATH iX;
- HaJIaroPKyBaTH KOMYHIKaIlii y Ipolieci BUPIIICHHS] HABYaJbHUX 3aBJaHb Ta BUKOHAHHS TIPOEKTIB;
- YITKO Ta CTHUCJTIO BUKJIAJATH OCHOBHHM (DiI3MUHUN Ta aCTPOHOMIYHMNA 3MICT MUTaHb Y MHUCHMOBIH
dopmi;
- TOTYBAaTW Ta NPEICTaBIATH IMOBIJOMIICHHS, JOMOBIAI Ta pedepaTH, Mpe3eHTYBATU PE3yIbTaTu
IPOEKTHOI ISIIHOCTI.
CraBJjieHHS:
- BUSIBIISITM CTaBJIEHHS Ta BI3HAYaTU pOJIb BITYM3HSIHOI HAyKH Ta ii BUJATHUX IPEJICTABHUKIB,
I[iIHyBaTH HAyKOBY YKPaiHCbKY MOBY;
- 00’€KTMBHO OIliHIOBaTH 1H(OpPMAIliiHI HAyKOBI HOBHHH, 30KpeMa, 3 HaAWOLIBII aKTyaJbHUX
HaIpsMiB Cy4acHOi (pi3MYHOI Ta aCTPOHOMIYHOI HAYKH.
HaguanabHi pecypcen:
- MIPYYHUKHU Ta TOCIOHHUKH, €JICKTPOHHI OCBITHI PECYPCH, BIPTYaJIbHI JIAOOpaTOPIi.
Cninkyeanns YMmiHHsA:

[HO3eMHUMU MOBAMU

- OomepyBaTH HAWOUIbII BXXMBAaHMMHU B MDKHAPOAHIN MpakTUlll (I3MYHUMHU Ta aCTPOHOMIYHUMU
TE€pMIiHAMU;

- KOPHUCTYBaTHCSI 1HIIOMOBHHMH JDKEpENaMHu SIK JOAATKOBHMHM IIiJ YaC BUKOHAHHS HaBYAIbHUX
3aB/IaHb Ta MPOEKTIB;

- MPEACTABIATH PE3YyJNbTaTH MPOEKTHOI AISIBHOCTI B MIKHApOAHOMY HAyKOBOMY Ta OCBITHBOMY
pocTOpi; OpaTH yyacTh B MIKHAPOAHUX (PI3UYHUX Ta ACTPOHOMIYHUX KOHKYpPCax;

- 0OroBOpIOBaTH HAyKOBO-HABUaJIbHI TPOOJIEMU 3 BUKOPHUCTAHHAM 1HGOPMAIIHHUX PECYpCIB 3
YUHSIMHU 1HIIMX KpaiH.
CraBJjieHHs:




- OIIHIOBaTH OCOOJMBOCTI PO3BHUTKY (HI3WYHOI Ta aCTPOHOMIYHOI HAyK B CBITI, BHECOK 3apyOIKHUX
YYEHUX Y IX CTAHOBJICHHS Ta Cy4acHi JOCSITHEHHS.
HaguanabHi pecypcen:

- IHIIOMOBHI 1H(MOPMAIlIHHI JDKEpea.

Mamemamuuna
KoMnemeHmHicmo

Yminna:

- 3aCTOCOBYBAaTH MaT€MaTUYHUI amapar s po3B’sA3yBaHHs (DI3UYHMX Ta aCTPOHOMIYHHUX 3ajad,
OOIpyHTYBaHHSI Ta JOBEICHHS TBEP/UKECHb; OINpALIOBaHHS, 1HTEpIpeTalii, OLIHIOBAHHS pPE3YJIbTaTiB
EKCIIEPUMEHTIB 1 CIIOCTEPEXKEHB; MOOYI0BU rpadikiB (pi3UUHUX MPOIECIB; MOJIETIOBAHHS (DI3UYHUX Ta
ACTPOHOMIYHMX ABHI Y (POpMI MATEMAaTUYHHUX PIBHSAHD 1 CIIBBITHOIIEHbD.

CraBiieHHS:

- YCBIIOMJIIOBaTH BAXKJIMUBICTh MAaT€MaTMYHUX 3HAHb K 1HCTPYMEHTapil0 NPUPOJHUYUX HAYK,
HEOOX1THOT YMOBH MIPAKTUYHOI peasizalli iX JOCATHEHb Y TeXHIIll Ta TEXHOJIOTIsX.

HaBuaJubHi pecypcu:

- 1HOpMaIIiifHI JKepena, U0 MICTATh PO3PaxXyHKOBI Ta €KCIIEPUMEHTANIbHI 3aBJaHHs 3 (PI3UKHU Ta
ACTPOHOMI]I.

Ocnoeni
KOMnemeHmuocmi 'y
HPUPOOHUYUX HAYKAX §
MexXHON02IAX

Yminna:

- MIOSICHIOBATH SIBUILA TIPUPOAH, PO3YMITH MPUHITUI JIii Ta OyIOBY CydyacHOI TEXHIKH, MPUIAJIB Ta
oOnasiHaHHS Ha OCHOBI (DI3UYHUX Ta ACTPOHOMIYHUX 3HAHB;
- XapaKTepU3yBaTH poib (PI3UYHUX 1 ACTPOHOMIYHMX 3HAHb Y (DOPMYBaHHI PUPOJHUYO-HAYKOBOI
KapTUHHU CBITY;

- IUTAaHYBaTH Ta peajizoByBaTH (Pi3WyH1 Ta aCTPOHOMIUHI CIIOCTEPEKEHHS 1 eKCIIEPUMEHT, (PiKCyBaTH
Ta OIPallbOBYBAaTH M MPAaBUIBHO IHTEPIPETYBATH Ta OL[IHIOBATH iX pe3yJbTaTu;

- nobuparu METOIM Ta 3aco0M MOCHIKEHHS NPUPOJHUX SBMIL, aJEKBATHI IOCTaBICHUM

3aBJaHHSM.
CraBJjieHHs:

- YCB1JIOMJTFOBATH 3HAUYCHHSI (PI3UKU i aCTPOHOMIT JIs1 JOCIIIKEHHSI HABKOJIMIITHBOTO CBITY;

- OLIIHIOBAaTH Cy4YacCHI JOCSITHEHHS NIPUPOAHUYMX HAyK Ta MEPCIEKTUBH iX MOAAJIBIIOIO PO3BUTKY;




- BUSIBJIATH CTaBJICHHS JI0 aKTyallbHUX MIPOOJIEM Cy4acHOTO IPUPOI03HABCTBA,

- hopMyITFOBATH OIIHOYHI CY/DKCHHS Ta IMIPOTNIOHYBATH IIJISIXH BUPIIICHHS HAYKOBO-OCBITHIX
3aB/IaHb.
HaBuaabHi pecypcu:

- CydYacHa HayKOBa-MOMYJIsIpHA 1HPOpMAITIs;

- MarepiajM Ta pe3yibTaTH KOHKYPCIB JOCIITHUIBKUX POOIT;

- HaByaJbHEe 00Ja/IHAHHSL.

Ingpopmauniiino-uughpos
a KoMnemeHmHicmo

YMiHH:

- BUKOPUCTOBYBAaTH 1H(OPMALIIHI CUCTEMH JIs1 IIBUIKOTO Ta HIJIECIPSIMOBAHOTO MOLITYKY
1H(dOop™MAalIii;

- BU3HAUaTH MOXKJIUBI JpKepenia iHpopMmailii, Biaouparu HeoOXiaHy 1HGOpMaIlito, OliHIOBATH,
aHaJ3yBaTH, MEPEeKOI0BYBaTH 1H(POPMAIIiIO;

- KOPUCTYBaTUCS CYyYaCHUMHU TaKeTaMH K 1HCTPYMEHTAJIbHUMU Ta BUMIPIOBAIIBHUMH 3aC00aMH;

- MPAIIOBATHU 3 BIPTyaIbHUMHU JIA0OPaTOPISIMH, IIPOTpaMaMHU-CUMYIISITOPAMU;

- CTBOPIOBATH Ta AOCIIKYBATH MOIEN (DI3UYHUX 1 ACTPOHOMIYHUX SIBUIIL.
CraBJjieHHs:

- TOTPUMYBATHUCS €TUIHUX HOPM ITiJT Yac poOOTH 3 IHPOPMAIIHHUMH PECYPCAMH.
HaguanabHi pecypcen:

- €JICKTPOHHI OCBITHI PECYPCH Ta BIPTYaJIbHI Jab0paTopii.

VYminna euumuca
6NPOO0BIHC HCUMM A

YMiHHs:
- IUTAHyBaTH CaMOCTIHE OINpaIlOBaHHS HABYAJILHOIO Marepiany 3 (G13UKU Ta aCTPOHOMIT;
- BU3HAUATH 11711 HABYAJIBHOI JISJIBHOCTI B KOPOTKOTEPMIHOBOMY Ta IOBFOTEPMIHOBOMY TE€pioiax;
- 3[1MCHIOBATH CaMOCTIMHUM MOITYK 1H(POpMAIIii 3 BAKOPUCTAHHSIM PI3HUX BU/IIB JKEPE;
- BUJJISITH TOJIOBHE B OIpallbOBYyBaHii iHdOpMaIrii;
CraByieHHS:
- KpUTHUYHO OIIHIOBATH BJIACHI JOCSATHEHHS,
- YCBIJIOMJTIOBATH BAXKJIMBICTH CAMOOCBITH JUISI YCIIIIITHOTO YKUTTS.




HaBuaJubHi pecypcu:
- HaBYaJIbHA Ta HAyKOBO-TIOMYJISIPHA JIITEPaTypa;
- CJEKTPOHHI OCBITHI PECYpPCH.

Iniyiamuenicme i
nionpuemausicmo

Yminns:

- MpUIMaTH PIillIEeHHS II0I0 BHOOpPY HAMOLIBII ONTUMAIbHUX aJbTEPHATUB IiJl Yac BUPIMICHHS
HABYAJIBHHUX 3aBJIaHb 3 (PI3UKHU Ta aCTPOHOMII;

- OpraHi30ByBaTH KOJICKTUBHY pOOOTY HaJl BUKOHAHHS HABYAIBHUX MPOEKTIB, PO3MOAUISITH 3aBIaHHS
MIX 4JIEHAMU TpyIu;

- BUSIBJISITH 1HILIaTUBY Ta BIAMOBIIANBHICTH I1]1 Yac IPyNoBOi poOOTH HaJl HABYAJIbHUMHU 33/1a4aMu;

- po3paxoByBaTM Ha OCHOBI OTPUMAHUX 3HAHb EKOHOMIYHY €(EKTHUBHICTb BUKOPHUCTAHHS
noOyTOBUX IPUJIAAIB Ta 00JIaHAHHS, AJIBTEPHATUBHUX JKEPEI EHEPrii;

- IPONIOHYBATH CIIOCOOHU Ta 3aCO0M €KOHOMII €HEPTreTUYHUX, YaCOBUX, (PI3UUHUX PECYypCIiB HHAHac y
HaBYaJILHOMY MpOIIeci Ta MoOyTi.
CraBJjieHHs:

- YTBEp/UKYyBaTH PIBEHb CAMOOIIHKH, IO BIiANOBiJa€ 00 €KTUBHHM pe3yibTaTaM HaBYaJIbHOI
JUSIIBHOCTI;

- CIIBBIIHOCUTH OYiKYBaHI pe3ybTaTH Ta HeO0OX1IH1 AJIs X JOCSTHEHHS PECYPCH;

- YCBIJOMJIIOBATH JOCSDKHICTD MTOCTABJICHUX LILIEH SIK Pe3yJIbTaTy HAIOoJICTJINBOI Mpalli;

- OLIIHIOBAaTM €KOHOMIYHY €(EKTUBHICTh MPUUHATHX PIIIEHb IiJl Yac BUPILIEHHS HABYAJIbHUX Ta
JOCJIITHULIBKUX 3aBJaHb 3 (PI3UKH i aCTPOHOMII.
HaBuaJubHi pecypeu:

- JIiTeparypa MNpo isSIbHICTh BUYEHUX-(I3UKIB Ta aCTPOHOMIB, BIIKPHUTTS Ta BUXOIU SKUX MaJIH
BAXJIMBE 3HAUYCHHSI JIJISl PO3BUTKY TEXHIKH 1 TEXHOJIOT1M Ta MaJii BIIUyTHUM €KOHOMIYHUN €(EeKT;

- 1H(opMmalis Npo BHUKOPUCTAHHA CyYaCHUX HAYKOBUX JIOCSATHEHb Yy IIPOMMCIOBOCTI Ta
BUPOOHUIITBI.




Couianvna ma
2POMAOAHCHKA
KoMnemeHmHocmi

YMmiHHA:
- BIJICTOIOBATH apryMEHTOBAHO CBOI MOIVISIIM HAa BUPINICHHS HAaBYAJIBHUX 3aJlad Ta CHOpUMMaru

apryMeHTOBaHI MPOMO3UIiIH TOBAPHIIIIB;

- TOTPUMYBATH IPHUHIIUIIIB JEMOKPATUYHOCTI Ta BIAMOBIJATBHOCTI i Yac poOOTH B TPYIIL;

- aHaNI3yBaTH 3HAYCHHS JOCSTHEHb BITYM3HIHOI NMPHUPOIHUYOI HAYKH IS PO3BUTKY YKpPaiHCHKOI
JIep>KaBH, IMiIBUIICHHS T0OpOOyTY ii rpomMasiH;

- TPOMOHYBATH MUISXHW TMIABUIICHHS PIBHSA COIIaJbHOTO PO3BUTKY HAa OCHOBI CyYacHHX
(13MKO-aCTPOHOMIYHUX 3HAHb;

- TIPAIIOBATH y COIIaIbHUX MPOEKTaX.
CraBJjieHHS:

- OL[IHIOBATH POJIb BITUU3HAHOI (P13MUHOI Ta aCTPOHOMIYHOI HayKH Y PO3BUTKY JIIOJICTBA;

- YCBIJJOMJIIOBAaTH TPIOPUTETHICTh 3arajbHOJIIOICHKUX I[IHHOCTEH Ta COIlaJIbHUX I1HTEPECIB MPHU
BUPIIICHH] HAYKOBUX, EKOHOMIYHHMX Ta TEXHOJIOTTYHUX TIPOOIIEM.
HaBuaJubHi pecypcu:

- HaBYAJIbHI 1 COIlIaIbHI IPOEKTH.

Ooiznanicms ma
CAMOBUDPAIHCEHHA Y

cghepi Kynomypu

Yminns:

- BU3HAYUTH POJIb (P13UKH Ta aCTPOHOMII y CTAHOBJICHHI 3arajJbHOJIONCHKOI KYJIBTYPH;

- MOSICHIOBATH B3a€MOBILJIUB MPUPOJHUUUX HAYK Ta 00pa30TBOPUOTo, My3UIHOTO, JTITEPATyPHOTO
MUCTEIITBA,

- HABOJUTH MPUKIIAJIA TBOPYOI AISUIBHOCTI BUIATHUX YKPAiHCHKUX Ta 3apyO1KHUX YUEHHUX-(DI3UKIB 1
ACTPOHOMIB y PI3HOMAHITHHUX TaJly3sIX KyJIbTYpH Ta MUCTEITBA.
CraBiieHH:

- YCBIIOMITIOBATH i1CTOPUYHY €IHICTH MPOIIECY PO3BUTKY MPUPOAHUYO] HAYKH Ta KyJIBTYpPH JFOICHKOT
uBLII3AI].
HaBuaJabHi pecypeu:

- TBOPM MHCTENTBa, Oi0miorpadiuni Marepiajyd IPO KUTTA Ta ASUIBHICTh yYeHUX-(I3HKIB Ta
ACTPOHOMIB.




Exonoziuna
zpamomuicms i 300poee
Hcumms

YMmiHHA:

- BU3HAYaTH YMHHUKH Ta (DAKTOPH, K1 MTOPYIITYIOTh €KOJIOTIYHY PiBHOBAry B IPUPO/I Ta MOOYTI;

- TOTPUMYBATHUCS TIpaBUi O€3MEKU KUTTEASUIBHOCTI B HABAJIHLHOMY TIPOIIECi Ta MOOYTI;

- BUKOPUCTOBYBaTH OTPHMaH1 3HAHHS JJIS 3MEHIICHHS HETaTMBHOTO BIUIMBY CY4YacCHOI TEXHIKH Ta
TEXHOJIOT1i Ha ce0e Ta OTOUYIOUUX, 3a0€3MEUYCHHSI 3JI0POBOTO CITOCO0Y JKUTTS;

- TpaBWIbHO YTHII30BYBaTW MOOYTOBI BIAXOAM Ta BIAINpalbOBaHI JKepedaa €Heprii 1 CBITIA,
HECIPaBHI IIPUCTPOT;

- IOJTy4aTucs JI0 3aXO0/(1B 1 MPOEKTIB 11010 BIIHOBJICHHS JOBKLULIIS;

- IOTPUMYBATHUCS MPABUI €KOJOTTYHOI MOBEIIHKHU.
CraBJjieHHS:

- YCBIJOMJIIOBATH aKTyaJIbHICTh E€KOJIOTIYHHUX MPOOJIEM y Cy4acHOMY CBITI Ta HEOOXIAHICThH iX
HEBIIKJIQHOTO BUPIIIIECHHS,

- BUKOPUCTOBYIOYM 3HAHHS 3 (PI3MKU U aCTPOHOMIT OI[IHIOBATH €KOJIOT1YH1 3arpo3u Ta €(heKTUBHICTh
PI3HUX CIIOCOOIB X TOJIOTAHHS;

- BUSIBIISITU TOTOBHICTh MPAKTUYHUMU JisIMU (Yepe3 ydacTh y MPOEKTaX, KUTTI FPOMAN) CIPUATH
BUPIIIEHHIO €KOJIOTTYHUX MPOOJIeM BYJIUIN, MICTa, KpaiHU.
HaBuaabHi pecypcu:

- TMJTAKTUYIHI MaTepiaan €KOJIOT1IHOTO 3MICTY.

3acaam IBOKOHIEHTPOBOI CTPYKTYPH IIKUIbHUX KypcCiB (QI3UKH Ta aCTPOHOMIl
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HIkiabHi Kypcu ¢izuku Ta acTpoHOMIl MOOY10BaHO 32 IBOMA KOHIeHTpaMu. B 0CHOBHIM 1IKOJI1 BUBYAETHCS 0a30BUN KypC
¢b13uKkH, MO 3aKiagae OCHOBHU (DI3WYHOTO 3HAHHS Ha SIBUIIHOMY ((heHOMEHOJoTiuHOMY) piBHI. IlodaTkoBi 3HaHHS 3 acCTPOHOMII B
OCHOBHIH 1Ko 3/100yBatoThes B Kypcl «IIpupomgo3HaBcTBa» 5 Kiacy, a TakoX ITiJl 4ac BUBUYECHHS MDKIPEIMETHUX TEM Ha ypOKax
reorpadii i ¢pizuku. Kypc $izuku 1 acTpoHOMIT CTapIoi MIKOJIH € TPOAOBKEHHSIM MEPIIOro KOHIICHTPY MPUPOTHAYOI OCBITH OCHOBHOI
IIKOJIM, KU 3a0e3MeurB O3HAHOMIICHHS 3 MposiBAMHU (DI3MYHUX 1 aCTPOHOMIUHHUX SIBUII MPUPOHU, OBOJIOAIHHS €JIEMEHTApHUMU
HAaBUYKAMHM X Mi3HAHHS, (OPMYBAHHS MOYATKOBUX YSIBJICHH MPO MPUPOJHUYO-HAYKOBY KAPTHHY CBITY, CyTHICTh HAyKOBOTO Mi3HAHHS
3acob0amu (i3UKU i acTPOHOMIi; GyHIaMEHTAIbHUMH HAyKOBUMHU (haKTaMH, OCHOBHUMHU TOHSATTSMH 1 3aKOHAMH 3 (PI3UKH, PO3BUTKOM
byHIaMEeHTaNbHUX 1/1ed 1 MPUHIUIIB, TOYaTKOBIUMH B1IOMOCTSAMU Ipo TuianeTy 3emiisi, CoHsiuHy cucteMy, 3emitto 1 Micsiib, OCBOEHHS
KOCMOCY TOILIO.

3a3HaueHui y 11l IporpamMi 3MIiCT HABYAJIbHOTO Marepiaiy 3 (P13UKHU 1 aCTPOHOMIT He Ay0JII0€ 3MICT paHillle BUBYEHOTO 6a30BOr0
Kypcy (i3MKM OCHOBHOI HIKOJH, a 30CEPEIPKEHHI Ha THUX MUTAHHAX, SIKI MOIIMOIOIOTH paHille 37100yTi 3HaHHS 1 BMIHHS. Y rpadi
«OuiKyBaHi pe3ynbTaTu» KOHKPETU30BaHO SIK1 1€ 3HAHHS 1 IK BOHU MOXKYTh OyTH 3aCTOCOBHI.

HackpizHuMu 3MICTOBHMHM JIIHISIMU KYypCY € KaTeropiaibHl CTPYKTYpPH, IO Y3TOIKYIOTHCS 13 3arajlbHUMU 3MICTOBUMHU JIHIIMU
OCBITHBOI Taity3i «[Ipupomo3HaBcTBO», a caMme:

- (izuka 1 actpoHoMis K (yHIaMEHTadbHI HAayKHd, METOAM IT3HAHHS, METOAU 1 3ac00M (I3UYHUX Ta ACTPOHOMIYHHUX
JTOCHIHKeHB, poJib (DI3UYHUX Ta aCTPOHOMIYHUX 3HAHb Y JKUTTI CYCIIUJIBCTBA, PO3BUTKY TEXHIKH 1 TEXHOJIOT1H, aCTpOHOMIs Ta (i3uKa B
KUTTI JIIOUHY, Y PO3B’s3aHHI €KOJIOTIYHUX MPOOIIeM;

- pedoBHMHA 1 mose; (pi3UUHI BIACTUBOCTI PEYOBUHU Ta MOJS; KBAHTH, €JIEMEHTapHI YaCTHHKHU, KOPITYCKYJISIPHO-XBHJIbOBUN
Jyali3M; HaHO(13MKa 1 HAHOTEXHOJIOT11;

- pyX 1 B3aemoii; GyHIaMeHTaNbHI B3a€MOIT; (hi3UYHA CyTh SIBUII] 1 IPOIECIB Pi3HOI MPUPOIH;

- OynoBa 1 po3BUTOK BcecBity, ranaktuku, rajgaktiuka «Monounuit Llnsax», Conue 1 30pi; pyx HeOecHUX cBiTUI, pyX COHSYHOT
cuctemu B ['anakruii, pyx mianer COHSYHOI CUCTEMU.

3a2anbHO0CCIMHIMU 3A60AHHAMU KYPCY (DI3UKU | ACMPOHOMIT cCmapuioi WKoau €:

— (popMyBaHHS B YUHIB CUCTEMH (PI3MYHUX 1 ACTPOHOMIYHHMX 3HAHb HA OCHOBI CyYaCHUX Teopii (HAyKOBHUX (PaKTiB, OHSTH,
TEOPETUYHUX MOJEJIel, 3aKOHIB, MPUHIIMIIIB) 1 PO3BUTOK Y HUX 3AaTHOCTI 3aCTOCOBYBaTH HAOyTl 3HaHHS B Mi3HABaJbHIN MPaKTHUIIL;
3HaHb MPO MOXOJKEHHS MPUPOIHUX 00’€KTiB BcecBiTy, iX (i3UyHI BIACTHBOCTI, 3aKOHU PYXy M €BOJIOLIIO, a TAKOXK YSBJIEHBb PO
MIOXOJI>KEHHs, Oy/I0BY Ta €BOJIOLII0 BCeecBiTy B mioMy;
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— OBOJIOJIIHHSI YYHSIMU METOOJIOTIEI0 MPUPOAHUYO-HAYKOBOIO MI3HAHHS 1 HayKOBUM CTHJIEM MUCJIEHHS, YCBIAOMJIEHHS CYTI
IPUPOIHUYO-HAYKOBOI KApTUHU CBITY Ta 3aCTOCYBAHHS X JJIA MOSICHEHHS Pi3HUX (DI3MYHUX Ta aCTPOHOMIYHHMX SIBHII 1 MPOIECIB,
Gb13UIHOT IPUPOAN HEOSCHUX TIJ Ta iX CUCTEM;

— (hopMyBaHHS B YYHIB 3arajJbHUX METO/IIB Ta AJITOPUTMIB PO3B’s3yBaHHS 3a/1a4 Ta MPOOJIEMHUX 3aBJaHb PI3HUMU METOJIAMU 13
3aCTOCYBaHHSIM 3aKOHIB (DI3MKH Ta 1HIIMX MPUPOAHUX HAyK; €BPUCTHUYHUX MPUHOMIB IMOIIYKY PO3B’ 3Ky MpoOIeM aJeKBaTHUMU
3acobamu (i3UKU W aCTPOHOMIT;

— PO3BUTOK B Y4YHIB y3arajlbHEHOTO EKCIIEPUMEHTAJIBHOTO BMIHHS BECTH MPHUPOJHUYO-HAYKOBI JOCTIIKEHHS METOAaMHU
HAyKOBOTO Mi3HAHHSA (TJIaHYBaHHS €KCIIEPUMEHTY, BUOIp METOAY JOCHTIIKEHHs, BUMIPIOBaHHS, 00poOKa Ta IHTepIpeTallis oep>KaHuX
pe3ybTariB);

— (opMyBaHHS LIJIICHOTO YSABIEHHS PO Cy4YacHY MNPUPOAHUYO-HAYKOBY KapTHHY CBITY Ta HAyKOBOIO CBITOIVISIAY Y4HIB,
pPO3yMIHHS poJii (I3UKKM 1 acTpOHOMII B Mi3HAHHI (yHAAMEHTAIbHUX 3aKOHIB NPHUPOJIM, BUKOPUCTAHHA SKUX € 0a30ro0
HAyKOBO-TEXHIYHOIO MPOTPeCy; PO3KPUTTS 3HAUCHHS (PI3UYHOr0 i aCTPOHOMIYHOTO 3HAHHS B KUTTI JIIOIMHU U CYyCHUIBHOMY PO3BUTKY,
BUCBITJICHHSI €TUYHUX MPOOIeM HayKOBOIO Mi3HAHHS, (POPMYBaHHS €KOJIOT1UHOT KyJAbTYPH JIFOAUHU 3ac00aMH (p13UKHU 1 aCTPOHOMIT;

— PO3BUTOK B YYHIB HABUYOK IM13HABAIBHOI AISIILHOCTI Y TIpo1ieci HaBuyaHHs (13UKH M aCTPOHOMII.

OdikyBaHUMU pE3yAbTaTaAMHU MPHU L[OMY €:

- 3HAHMHEBULU KOMNOHeHm (3HAHHS 1 PO3YMIHHS Tepediry (Gpi3MYHUX 1 aCTPOHOMIYHHUX SBHII Ta MPOLIECIB);

- OislbHiCHUNlL KomMnoHenm (3IaTHICTh YYHIB 3aCTOCOBYBAaTHM 3HAHHSI, YMIHHS, HaBUYKH, CIIOCOOM AISUTBHOCTI JO PO3B’S3aHHS
npo0iieM, peaabHUX KUTTEBUX CUTYAIlIN);

- yYiHHICHUU KOMNnoHeHm (€MOIIMHO-I[IHHICHE CTABJICHHS YYHIB IOA0 OO €KTIB HABYAIBHOI JISUTBHOCTI, CYKyIHICTh I[IHHICHUX

Opi€HTAIlli, MOTHBAILis, IHTEPEC, TOTOBHICTH IO HABYAHHS).

VY mporpamax HaBOJUTHCS 3arajibHa KUIBKICTh TOIWH Ha BHBYEHHS mpeameTy «di3zuka i1 actponomis» B 10 ta 11 kiacax.
Po3nodin kinbkocmi 200un, wj0 8i0600UMBCA HA BUBYUEHHA OKPEMUX MeEM, UHAYUACMbCA yuumeneM. 3a HeOOX1THOCT1 i BUXOASYH 3
HasBHUX YMOB HAaBYaJbHO-METOAMYHOTO 3a0€3IMEUeHHs, YYUTEJIh Ma€ MPaBO CAMOCTIHHO 3aMIHIOBaTH TMOPSJAOK BUBYCHHS TEM,
MIPOBOJIUTHU JTA0OPATOPHI MPAKTUKYMH Ta MPAKTUKYMHU 3 PO3B’A3yBaHHs 3a/1a4 B KiHIII o311y a0o mij yac HOro BUBYEHHS.

Oco0smBocTi HaBYaHHs npeaMeTy «Pi3uKa i acTPpOHOMIis» HA PIBHI CTAHAAPTY
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Mema naBuanHs Gi3MKM 1 acTPOHOMII Ha PIBHI CTaHIAPTY Y3TODKYETHCS 3 IUISIMU TMOBHOI 3arajibHO1 CepeaHbOi OCBITH i
nojsrae y (opMyBaHHI Ta PO3BUTKY MPEAMETHUX 1 KIIOYOBUX KOMIICTEHTHOCTEH BHITYCKHUKIB CTapIIoi IIKOJH, AOCTATHIX s
3aCBOEHHS HABYAIBHOTO TPEAMETA Ha PiBHI BUMOT JIEP>KaBHOTO CTaH/IaPTY.

Ilpozpamy naséuannsa ¢hizuxku i acmponomii Ha pieHi cmanoapmy OPIEHTOBAHO HA PO3YMIHHS OCHOBHUX 3aKOHOMIPHOCTEH
nepebiry (pi3uyHuX 1 aCTPOHOMIYHUX SIBUII] Ta MPOIIECIB, 3aralIbHOTO YSBIEHHS PO CBIT MPUPOJIU, HOTO OCHOBHI TEOPETUYHI 3acaau U
METOJIU TMi3HAHHS, YCBIIOMJICHHS poJii (PI3MYHOTO i aCTPOHOMIYHOTO 3HAHHS y KUTTI JIOAWHH W CYCHIILHOMY pO3BUTKY. OBOJIOIIHHS
HABYAJIbHAM MaTrepiajoM 3a IE€I0 NPOrpaMor0 Mae 3a0e3MeunuTHd JOCSTHEHHS YYHSMH PIBHS OYIKyBaHUX PE3YJIBTATiB HABUAHHSA,
HEOOX1THOTO AJIs X OILIHIOBaHHA y (POPMIi 30BHIIIHBOTO HE3AJIEKHOTO OLIIHIOBAHHS 3 (h13UKH.

Oco0smBocTi HaBYaHHA npeaMeTry «Pi3uKa i acTpoHOMis» HA MPO(iTLHOMY PIBHI

Mema naB4yaHHs QI3UMKU W acTpOHOMII Ha MPO(UILHOMY pIBHI Y3TOIKYEThCS 3 LIUIAMH TOBHOI 3arajibHOi CepeaHbOI OCBITH 1
noJisirae y (opMyBaHHI Ta PO3BUTKY B YUHIB CTapIIOi IIKOJIXW KOMIETEHTHOCTI B TaTy31 IPUPOJHUYUX HAYK, TEXHIKHU 1 TEXHOJOT1H, 1110
€ 000B’SI3KOBUM CKJIaTHUKOM 3arajibHOi KyJIBTYpH OCOOMCTOCTI 1 pO3BUTKY il TBOPYOIO MOTEHIIIAITY.

Ilpozpama npogpinenozo nasuanna izuku i acmponomii nependavae CUCTEMATU30BAHE BUBYEHHS OCHOBHUX (DI3MYHUX Ta
ACTPOHOMIYHUX TeOpiid, (POPMYBaHHS CBITOIVISAY Ta HAyKOBOTO CTUJIIO MHCIIEHHS YYHIB Ha OCHOBI Cy4acHOi HayKOBO-IIPUPOIHUYOT
KapTUHU CBITY, OBOJIOJIHHS METOJaMHU HAyKOBOTO Ti3HAHHS Ta YCBIJIOMJIEHHS ()I3WYHOTO Ta aCTPOHOMIYHOTO 3HAHHS Ha PIBHI,
HEOOX1THOMY JIJISl IOJJAJIBIIIOTO HOTO BUKOPUCTAHHSA B MPOQECiifHii MisTTbHOCTI Ta MPOJOBKEHHI TPUPOAHUYOT UM TEXHIYHOT OCBITH.

[Iporpama piBHS TPOPUIHLHOTO HABYAHHS 3HAYHO TEPEBUIIYE 3a OOCATOM KIIBKICTh HABYAIBHHX TOAWH MPOTPAMU PIiBHSA
CTaHJapTy, a i1 3MicT 3a0e3mneuye HAOyTTS YYHSIMHU KOMIIETEHTHOCTEH Ha OUIbII BUCOKOMY pIiBHI 3a PaxXyHOK MOTIIUOJCHHS 1
PO3IIMPEHHS 3HaHb Ta BMiHb. Bukiaj HaBuaabHOTO Martepiany (i3MYHOTO Ta aCTPOHOMIYHOTO CKJIAJIHHUKIB Ha MPO(UILHOMY piBHI
MOJKE BiJIOyBaTHUCS SIK MOCIIOBHO, TaK 1 MapajeinbHO, 3a0e3Meuyour OpraHiyHe MOETHAaHHS HaBYAIBHOTO MaTepiary Kypcy.

Jlist 3a0e3nedeHHst (OpMyBaHHSI B yYHIB KOMIIETEHTHOCTI B Taily3l MPUPOJHUYMX HAYK, TEXHIKHM 1 TEXHOJIOT1H, 3aKJaj OCBITH
Ma€ MpaBo 30UIbLIYBAaTH Yac Ha BUBYEHHS KypCy 3a PAaxXyHOK JOAATKOBUX TOJAMH BapIaTUBHOIO CKJIAJHHUKAa 1/a00 3a paxyHOK
cneukypciB ((p13MK0-MaTeEMaTUYHOIO, MPUPOJHUYOT0, TEXHOJOTIUHOTO CHPSIMYBaHHS). YUUTEIh MOXKE PO3POOJISATH MPOTPaMU TaKUX
CHELKYPCIB CAMOCTIHHO a00 BUKOPUCTOBYBATH B OCBITHHOMY IIPOLIEC] CIIELIKYPCH 3 YUCIIA PEKOMEH/I0BAHHUX.

HaBuaJjbHi npoekTn
12



13

Heo0xinHow ymMoBow0 (hopMyBaHHSI KOMIIETEHTHOCTEH € JIsUIbHICHA CIIPSIMOBAHICTh Y HaBYAJILHOMY IIPOIIEC], sika nepeadadae
MOCTIMHE BKJIIOUEHHSI YUYHIB y Pi3HI BUIHU TEJAroriyHo JOIUIHFHOT aKTMBHOI HAaBYAJIbHO-I13HABAJIBHOI MiSUTBHOCTI 3 METOIO 3700y TTS
HOBUX 3HAaHb, a TAKOXX MpaKTU4YHA ii CHOPSIMOBAHICTh HAa iX BHUKOpPUCTaHHSA. EdexTtuBHHM 3aco00M ¢GopMyBaHHS MPEAMETHOI U
KITFOYOBUX KOMIIETEHTHOCTEH YUHIB y MpoIeci HaBYaHHS (i3UKU i aCTPOHOMII € HaBYaJIbHI MPOEKTH.

MeToro HaB4aJIbHOTO MPOEKTYBAaHHS € CTBOPEHHS MEJaroroM TaKMX YMOB IIiJl 4aC OCBITHBOTO MPOLECY, 32 SKUX PE3YJIbTaTOM €
IHIUBIAYaIbHAM JTOCBIJ MPOEKTHOI MISUIBHOCTI YUHS. YUHTEIb 3AIMCHIOE YIPABIIHHSA TAKOK JiSJIBHICTIO 1 CIIOHYKA€E J0 TOIIYKOBOI
JISTTBHOCTI y4YHIB, JOMIOMara€ y BHU3HAY€HHI METH Ta 3aBJaHb HABYAIBHOTO MPOEKTY, OPIEHTOBHHUX NPUUOMIB JOCIITHUIIBKOT
TISUTBHOCTI Ta MOUTYKY iH(GOpMaIIiil A5 po3B’A3aHHS OKPEMHUX HABUYAJIbHO-I13HABAJIBHUX 3a/1a4.

[lix yac BUKOHAHHS HAaBYAJIbHUX MPOEKTIB BUPILIYETHCA L1JIa HU3KA PI3HOPIBHEBUX IUIAKTUYHUX, BUXOBHUX 1 PO3BUBAJIBHUX
3aBIaHb: PO3BHUBAIOTHCSA IMI3HABAJIbHI HABUYKM YYHIB, ()OPMYEThCS BMIHHS CAaMOCTIMHO KOHCTPYIOBAaTHM CBOi 3HAHHS, BMIiHHSA
OpIEHTYBAaTHUCs B 1HPOpPMALIHHOMY MPOCTOPl, aKTUBHO PO3BUBAETHCS KPUTHUYHE MUCIEHHS, c(epy KOMYHIKalli TOIIO. Y MPOEKTHIN
JUSTTBHOCTI BaXKJIMBO 3alIKABUTU YUYHIB 3100yTTAM 3HaHb, Kl 000B’S3KOBO 3HAI00ATHCA B JKUTTI. [ IbOro HEOOX1IHO 3Ba)KaTu Ha
npoOJieMH peasbHOTO JKUTTA, Ui PO3B’A3aHHS SKUX JITSAM MOTPIOHO 3aCTOCOBYBaTH 3700yTTI 3HAHHA. Y TaKOMYy BHMAJKYy YYHi
BIIUYBalOTh MOTpeOy B 3HAHHSIX. HaB4yasibHI MPOEKTHU OPIEHTYIOTHCS Ha MPUKIATHUN Xapakrep (PI3MYHOTO 3HAHHSA 1 MOXYTh MaTH
MDKIPEIMETHY TEMATHKY.

VY npoekTHid poOOTI yuH1 3700yBarOTh KJIIOYOBI HABMUYKH: MMOCTAHOBKA MPOOJEMU, MIIAHYBaHHSA POOOTH, MOIIYK, 30MpaHHS,
00poOka iH(popMaIlii Ta Mpe3eHTallis pe3yybTaTiB poOOTH.

Takum 4MHOM, IPOEKTHE HAaBYaHHS CIPUSIE PO3B’A3aHHIO TAKUX MEAATOTYHUX I[JIeH: CTBOPEHHS MO3UTUBHOI MOTHBALIT MiJ] yac
HaBYaHH:; (OPMYBaHHS HABHYOK PO3YMOBOI IIPaIli, PO3BUTOK YMiHb aHATI3yBaTH, BHOKPEMIIIOBATH HAWBAKIIUBIIIE, POOUTH BUCHOBKH,
dbopMyBaHHS TPHUIHOMIB TPYIOBOI POOOTH B KOJEKTHBI; PO3BUTOK IHIWBIIyaIbHUX 3MI0HOCTEH Ta OCOONMBOCTEH MUCIICHHS,
YAOCKOHAJIEHHSI HABUYOK IMHCEMHOTO Ta YCHOTO MOBJICHHSI.

OcCK1JIbKM BUKOHAaHHSI HABYAJIBHUX MPOEKTIB Mepeadadyae 1HTErpoBaHy JOCIHIIHULIBKY, TBOPUY AISUIbHICTh YUHIB, COPSIMOBAaHY Ha
OTPUMAaHHS CAaMOCTIHHUX PE3yJIbTaTIB 32 KOHCYJIBTaTUBHOI TOTIOMOTH BUMTEIS, TO HAWBHUIIOI OIIIHKY 32 TaKW BUJ HaBYAJIbHOT poOOTH
MOYKE 3aCIIyTOBYBaTH Y4€Hb, 10 HE JIUIIIEC BUSABIISAE 3HAHHS, a U JEMOHCTPYE 31aTHICTH 1 JOCBIJ €()EKTUBHOTO 3aCTOCYBaHHS IIUX 3HAHb.
OuiHIOBaHHS 311MCHIOETHCS 1HMBIAYaJlbHO, 32 CAMOCTIHO BUKOHAHE y4yHeM 3aBAaHHS. OKpIM OLIHIOBaHHS MPOAYKTY MPOEKTHOI
JISTTBHOCTI, HEOOXIJHO BpaxyBaTH IICHXOJOTO-NEJaroriyHuii epexr: (GopMyBaHHS OCOOUCTICHUX SIKOCTEHM, CAMOOIIIHKH, YMIHHSA
poOUTH yCBiIOMJIEHUM BUOIp M OCMHUCIIOBATH MOrO HACHIAKUA. Y 3B’SA3Ky 3 IIMM OIIIHKM 3a HaBYaJbHI IMPOEKTH 1 TBOpYl POoOOTH
BUKOHYIOTh HAKOMTMYIYBAJIbHY (PYHKIIII0, MOXKYTh (PiKCyBaTUCS B MOPTHOIIIO 1 BPaXOBYIOTHCS IMPU BUCTABJICHI TEMAaTHYHOI OIIHKH.
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Temarnka HaBYaJILHUX MPOEKTIB 3 (PI3UKHU 1 ACTPOHOMIT BU3HAYAETHCS BUUTEIEM 1 MOXKE 1HIIIFOBaTUCA YUHSAMH. KiTbKICTh TOUH,
IO BiJTBOJUTHCS Ha BUKOHAHHS HABYAIHLHUX MPOCKTIB, & TAKOXK iX MOCIIJOBHICTh BU3HAYAETHCS yunuTeneM. KiTbKicTh BUKOHAHUX Ta
OIIIHEHUX TPOEKTIB MOXKe OyTH JTOBUIHHOIO, ajie HE MEHIIIe OJIHOTO 3a HaBYaIbHUM pik. [Ipu popMyBaHHI TEMAaTUKH MPOEKTIB JOIIJIEHO
BUXOJIMTH 3 HASBHOI MaTepiaJIbHO-TEXHIYHO1 Oa3H.

HaByaJibHUI eKCTIEPUMEHT

Kypc ¢i3uku 1 acTpoHOMIT CripssMOBaHUYN Ha 3aCBOECHHS YYHSMU HAYKOBUX METOJIB Mi3HAHHS MPUPOIU. 3aBISKH HABYAUTBHOMY
EKCIEPUMEHTY y4YHI OBOJIONIBAaIOTH JOCBIIOM MPAKTUYHOI TiSIBHOCTI JIFOACTBA B raiy3i 3100yTTs (DaKTiB Ta IXHBOTO MOMEPETHHOTO
y3arajbHEHHS Ha PiBHI €MIIIPUYHHUX YSABJICHb, NOHATH 1 3aKOHIB. EKCIIEpUMEHT BUKOHY€E (DYHKLIIO METOAY HAaBUAJbHOTO IMI3HAHHSA,
3aBISKHU SIKOMY Y CBIJOMOCTI YYHIB YyTBOPIOIOTHCSI HOBI 3B SI3KH Ta BIAHOLIEHHS, (POPMYIOThCS CyO €KTUBHO HOBE OCOOUCTICHE 3HAHHS.
Bin aupaktudHO 3a0e3neduye npouecyalbHy CKIaJ0BY HaBYaHHS (I3MKU M acTpOHOMII, 30KpemMa (pOpMye B YUHIB €KCIIEPUMEHTANbHI
BMIHHS i TOCJIIIHUIIbKI HABUYKH, 030pPOIO€ X IHCTPYMEHTAapIEM JTOCTIIKEHHS, IKUI cTa€e 3ac000M HaBYaHHS.

HapyanbHuil ekciepuMeHT peani3yeTrbest y GopMi JEMOHCTPALIMHOTO i (PPOHTATBLHOTO €KCIEPUMEHTY, pOoOiIT J1abopaTOpHOTO
MPaKTUKYMY, JOMAIIIHIX TOCII/IIB 1 CHOCTEPEKEHb.

Y mnporpami HaBelIEHO OPIEHTOBHHMM Tepeiik poOIT, 10 MOXYTh peaiizoByBaTuci y (GopMmi HPaKTUKyMy ab0 OKpEeMHX
dbpoHTATBEHUX POOIT. BUuXxoasuu 3 megaroriyHoi JOMUIBHOCTI Ta 3ajJie’KHO Bl YMOB 1 HasgBHOI MaTepiajibHOI 0a3u KabOiHeTy (i3uKH U
aCTPOHOMIi BYHUTENIb MOXE: BHU3HAYaTH KOHKPETHY TEMAaTHKY JJabopaTOpHUX poOIT, popMy iX peamizailii, MOCIIAOBHICTh U MiCIE Y
HaBYAJILHOMY TIPOIIeCi, KUTBKICTh TOAWMH Ha X BUKOHAHHS, 3aMIHIOBAaTH OKpeMi poOOTH abo JeMOHCTpaIliiiHi JOCTIAN PIBHOIIHHUMH,
BUKOPHUCTOBYBAaTH Pi3HI iXHI MOJKJIMBI BapiaHTH, JIONOBHIOBATH Ilel TEpeliK JOJATKOBUMH JOCTiTaMH, KOPOTKOYACHHMH
eKCIepUMEHTAIbHIUMHU 3aBIaHHSMU, IPOTIOHYBAaTH 1HIILY TEMAaTUKy POOIT.

OcCkinbKM B OCHOBHIHM IKOJII B Y4YHIB 3arajioM copMoBaHi 6a30Bi1 eKCIIEPUMEHTAIbHI YMIHHS W HABHUKH, TO y CTapIIii IIKOJI
OCHOBHOIO METOIO HABYAJILHOTO €KCIEPUMEHTY € PO3BUTOK CAMOCTIMHOCTI Yy IIAHYBaHHI JOCIIIKEHb, 1000p1 aJeKBaTHUX METOMIB 1
3ac001B AOCIIKEHHS, IPOBEIECHHI €KCIIEPUMEHTY, 00poOLl oro pe3yapTariB Ta opMyBaHHI BUCHOBKIB. HaBuanbHUI eKCIEPUMEHT 3
(b13UKM Ta acCTPOHOMIT OPIEHTOBAHUN Ha Te, 100 y4YHI 3aCTOCOBYBAJIM Ha MPAKTULI PI3HOMAHITHI METOIM (P13UYHOI Ta ACTPOHOMIYHOL
HAyKH, OINAHOBYBAJIM E€JIEMEHTU IMPOBEACHHS HAyKOBO-IOCIHIIHOI POOOTH, CHIBBIAHOCHIIM PE3YJNbTAaTH MPAKTUYHOI ISJIBHOCTI 3
TEOPIEI0, BUKOPHUCTOBYBAIN Ha MPAKTUII MIKIIPEAMETHI 3B’ I3KHU.
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CamocrTiliHe eKCIepUMEHTYBAaHHS YYHIB HEOOX1THO PO3IIMPIOBATH, BUKOPHUCTOBYIOYM HAUMPOCTIiIe 00J1afHaHH, 1HKOJIU HAaBITh
caMOpoOH1 TipuiIaau i 1modyroBe oOsanHaHHsa. Taki poOOTH MOBHMHHI MaTH TOIIYKOBHU XapakTep, 3aBIsSKH YOMY YUHI 30aradyroThbCs
HOBUMHU (haKTaMH, y3arajJbHIOIOTh iX 1 pOOISTH BUCHOBKH.

Oco0amBO BaJMBUM U1l 3a0€3MEYEHHS aCTPOHOMIYHOTO CKJIAJHUKA € TMPOBEACHHS CIOCTEPEKEHbh HEOECHMX CBITHIL.
ACTpPOHOMIYHI CIIOCTEPEKEHHSI MOXKHA MPOBOIUTU BIIPOJOBXK yChOTO HABYAIBHOTO POKY. BaximBo Hamepen moka3aru Ti 00’ €KTH 1
SBHUINA, K1 HAICKUTh BUBYATH. [li7 Yac mMATrOTOBKM M MPOBEICHHS CIIOCTEPEIKEHb HEOOXITHO MOSICHUTH YYHSM, SIK KOPHCTYBaTHCH
«IIkiTbHUM aCTPOHOMIYHUM KaJICHJAapemM» 4Yu «ACTPOHOMIUYHHMM KaJICHIAapeM» Ta PYXOMOIO KapToro 30psiHoro HeOa. HeobximHo
320X04yBaTH YYHIB 10 CAMOCTIHHOTO MPOBEIEHHS aCTPOHOMIYHHUX CIIOCTEPEKEHb.

BypxnuBuii po3BUTOK HAayKH W TEXHIKM MPU3BOIUTH O 3HAYHOIO OHOBJICHHS 1H(OpMALli PO ACTPOHOMIYHI 00’ €KTH, iX (13U4HI
BJIAcCTUBOCTI. ToMy NOLIIBHO 3HAOMUTH Y4YHIB (30KpeMa, i 4epe3 Mepexy [HTepHeT) 13 OCTaHHIMU HAyKOBHUMH BIJKPUTTSIMHU,
CYyNpOBO)KYBaTH HaBYaJbHO-BUXOBHUM MPOILIEC CYYaCHHMMH HAOYHUMHM 3aco0aMu, a TaKOoX EKCKypcisiMH JI0 oOcepBaropiil i
IUTAHEeTapiiB, HAYKOBUX YCTAHOB, (PI3UYHUX Ta TEXHOJOTTYHHUX JIaDOPATOPIH.

IIpakTU4Hi 3aHATTS 3 PO3B’A3yBAHHS 3a/1a4

Opnniero 3 HaWBXIJIMBINIKMX AUITHOK POOOTH B CHUCTEMI HaBUYaHHS (PI3MKKM Ta acTPOHOMIi B IIKOJI € pO38 °5A3)V8AHHS 3A0aH.
Po3B’a3yBanHs 3a7a4, 0COOIUBO MPUKIATHOTO 3MICTY, CIPUSIE 3aKPIIUICHHIO BUBYEHOIO Marepiaiy, JEMOHCTPY€E €HICTh (PI3UKHU Ta
aCTpOHOMIi 3 MaTeMaTHKOIO, Ta IHIIUMHU IPpeAMETaMH PUPOAHUYOTO LIUKITY.

3anmadi pi3HUX THUMIB MOXKHA €(EeKTUBHO BUKOPUCTOBYBAaTH Ha BCIX €Tamax 3aCBOEHHS HOBOTO 3HAHHS: JJII PO3BUTKY IHTEpECY,
TBOPYUX 3/10HOCTEH 1 MOTHUBAIIil YUHIB /10 HaBYaHHS (PI3UKH 1 aCTPOHOMII, ITi/T YaC TOCTAHOBKHU MPOOIEMH, 10 MOTPedy€e pO3B’A3aHHS,
y mporeci (opMyBaHHS HOBUX 3HAaHb YYHIB, BUPOOJICHHS MPAKTHYHUX YMIHb Yy4YHIB, 3 METOI0 IOBTOPEHHS, 3aKpIIUICHHS,
CHUCTeMaTHu3allli Ta y3araJlbHEHHS 3aCBOEHOTO MaTepialy, 3 METOI KOHTPOJIO SIKOCTI 3aCBOEHHS HABYAJIBHOTO MaTepialy 4Yu
JIarHOCTYBaHHSA HABUYaJbHUX JOCITHEHb YYHIB TOLIO. B yMOBax OCOOMCTICHO OpIEHTOBAHOIO Ta KOMIIETEHTHICHOIO HaBYaHHS
BXJIMBO 3A1MCHUTH 100Ip BIAMOBIAHMX KOMIETEHTHICHO 30PIEHTOBAHUX 3aBAAaHb 3 YpPaxyBaHHAM M13HABAJIbHUX MOMKJIMBOCTEH 1
HAXWJIIB YUYHIB, PiBHS iXHbOI TOTOBHOCTI JIO TaKO1 A1SUIBHOCTI.

VY HaByaHH1 (I3UKH 1 aCTPOHOMIT BaXJIMBOIO (POPMOIO pOOOTH 3 YUHSIMU € CKJIaJIaHHA HUMU 3ajay, K1 3a 3MICTOM MOJI0H1 10
TUX, 10 Oyau po3B’sA3aHl Ha YpOIl, HANpUKIaJ, oOepHeHHX 3anad. Llei mpuiiom n0ocuUTh e€(PEeKTUBHUN JUIsl PO3BUTKY TBOPUUX
3MI0HOCTEN YYHIB, iXHBOIO PO3YMOBOIO TMOTEHIialy. BpaxoByrouun JuAaKTUYHE 3HAUCHHS (I3UYHUX 3a7a4, MPOMOHYETHCS
3aMpoBaAUTH MPAKTUKYM 13 X PO3B’S3yBaHHS B MEXaX KOKHOTO PO3ILTY.
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dizuka

PiBenb cranaapry

10 kaac

(3 romuHu Ha TWXJIEHB; Bcboro 105 roauH)

OuikyBaHi pe3yJabTATH HABYAHHS YYHSI/YIeHHUITI

OpieHTOBHMII 3MICT HABYAJBLHOI0 MaTepiaay

Beryn

3nannesuii Komnonenm

Onepye nouammamu i mepmiHamu:

CBITODVISITHAMA TIOTEHIIAJI MPUPOJHUYNX HAyK; (yHIaMEHTalbHI (i3WuHI
TEOopii; OCHOBHI €Tanyu pO3BUTKY (i3UKH Ta acCTPOHOMIi B YKpaiHi 1 CBITI.
JisinbHicHUlL KOMNOHeHm

xapakrepusye (I3UKy Ta aCTPOHOMIIO SIK MPUPOJAHUYI HAYKH; HABOJIUTH
OpuUKIaau pyHIaMEHTaNbHUX (PI3UYHMX TEOpiil: BU3HAUYAa€ OCHOBHI €TaIu
ICTOPUYHOTO PO3BUTKY (PI3UKH Ta ACTPOHOMI].

L{innicHuii komnounenm

BUSBIIAE CTaBICHHS 10 (Di3uKH
(byHIaMEeHTaIbHUX HAayK PO MPUPOY;
OIIIHIOE BHECOK BITUM3HSAHOI (PI3MUHOI Ta aCTPOHOMIYHOT HAYKH, BUJIATHUX
YKPaTHChKMX YYEHHX Y PO3BUTOK CYYaCHOTO MIPUPOIO3HABCTRA.

Ta acTPOHOMIi SK MPOBIJIHHUX

CBiTOMISIHUN TOTEHINA MPUPOJHUYMX HayK. Poib
(hI3UYHOTO Ta aCTPOHOMIYHOTO 3HAHHS B *KHUTTI JIFOIUHH
Ta CyCHiIbHOMY pO3BUTKY. [louaTkoBi BimOMOCTI TIpO
byHnameHTanbHi (Pi3udHI TEOpii SIK OCHOBY CydYacHOI
(13MYHOI HAYKH.

AcTpoHOoMisi gK TpuponHHyYa Hayka. OCHOBHI eramnu
po3BUTKY (i3uku Ta acTpoHoMmii. Dizuka sk TeopeTUUHA
OCHOBA Cy4acHOi aCTPOHOMII.

Po3ain 1. Mexanika

3HanHeBUU KOMNOHEHM

Onepye nowammasamu i mepminamu: MEXaHIYHUN PyX; MaTeplajbHa TOUKA;
TLJI0 BIJIIKY, 1HEpLiaibHA CUCTEMA BIJIIKY, TPAEKTOPIS, IEPEMIILICHHS,
OPOMIEHUH NUIAX, IBUAKICTh, MUTTEBA IIBUAKICTh, TPUCKOPEHHS,
NPUCKOPEHHS BUTLHOTO MaiHHS, MEePi0jl, YaCTOTa, KyTOBa HIBUKICTD,
JOLIEHTPOBE NPUCKOPEHHS, BITHOCHICTh MEXaHIYHOTO PYXY; CHJIA,

Mexaniunuii  pyx. OCHOBHa 3ajada MEXaHIKA Ta
CIoCcoOM OoMuUCy pyxy Tijia.

PiBHOMIpHUI 1 HEPIBHOMIPHUI NPSIMOJIHIAHUNA pyX.
BinHocHICTh pyXy. 3aKOH J0JaBaHHS IIBUIKOCTEH.

[IpuckopenHs. PiBHONpUCKOpEHUI PyX.
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pIBHOJIIIHA CHJI, Bara, Maca, 3aKOHHU JUHAMIKH; MeXaHIuHa poOoTa,
MOTYXHICTh, KIHETUUHA CHEPTis, MOTEHIlaIbHA €HEPTis, poOoTa CHUII
TSOKIHHS, TPYKHUX CUJI, CHIT T€PTS, IMITYJIbC, IIEHTP Mac Tijia, MOMEHT
CWJIH, TIOCTYJIaTH CIICIIaJIbHOT T€Opii BITHOCHOCTI.

Ilosicnioe: OCHOBHI ITOHATTS Ta 3aKOHU, IpUHIUIK MexaHiku Ta CTB,
dbopMynu i BU3HAYCHHSI (PI3MYHUX BEIMYMH, MAaTEMAaTUIHI BUPA3H
3aKOHIB MEXaHIKH, CyTHICTh IPUHLIMIIB BIIHOCHOCTI ['amines ta

A EliHmreiina, BITHOCHICTh JOBXKHUHU i 4acy, BIIHOCHICTh OJTHOYaCHOCTI
NOJ1M y pyXOMiid 1 HEpyXOMiid CUCTEMI BIAJIIKY, IPOCTOPOBO-4ACOBI
BJIACTUBOCTI (P13UYHOTO CBITY.

Busnauae ymoBu, 3a IKMX MEXaHIYHA €HEPTis, IMITYJIbC 30€pIraloThCs;
PIBHOBAru TUI, MEXI1 3aCTOCYBaHHS 3aKOHIB MEXaHIKH.

JisinoHicHULL KOMNOHEHM

Cnocmepieae i onucye pi3Hi BUIU MEXaHIYHOTO PyXy 1 MEXaHIYHOI
B3a€MOJII1 T B MPUPOII 1 TEXHIIII.

Po36’a3ye 3a0aui Ha 3acTOCYBaHHS:

- (pyHKITIOHAIBHOT 3aJIEKHOCTI MK (hI3MIHUMH BEIIMYNHAMU Ha:
PIBHOMIPHMIA Ta pIBHONIPUCKOPEHUI MPSMOIIIHIMHUI pyXHU, BITHOCHUI
PYX, pIBHOMIPHUN PyX MO KOJIY, pyX 1] JA1€F0 KIJIBKOX CHJI, 3aCTOCYBaHHS
3akoHiB HproToHa, ApXiMena, BCECBITHBOTO TSXKIHHS; 30€peKEHHS
(eHeprii, IMITYJIbCY).

Excnepumenmanbro 0ocnioxcye BIaCTUBOCTI PI3HUX BUIIB PYXY,
nepegipsic 3aKOHU PyXy 1 30€pEKEHHS; 8UMIPIOE CUITH.

Vmie rpadiuno 300paxar GyHKIIOHAIBbHI 3aJIEKHOCT1 OIUCY
MEXAHIYHOI'0 PYXY Ta B3a€MOJI].

I'padiku 3anexHOCTI KIHEMATUYHUX BEJIMUMH BiJl 4acy
TUTSt PIBHOMIPHOTO 1 PIBHOIPUCKOPEHOTO
MPSMOJIIHIHHOTO PYyXY.

PiBHOMIpHUI pyxX MarepialibHOI TOYKHA IO  KOIXY.
HouentpoBe  mpuckoperHs. KyroBa Ta  miHiliHa
MIBUAKICTD, B3a€EMO3B’I30K MI’K HAMH.

Cunu B MexaHill. [HepuiaabH1 CUCTEMU BIJUTIKY.
[Ipunnun BigHocHOCTI ['anines. Maca. 3akonn HproToHa
Ta X 3aCTOCYBaHHS I PO3B'I3yBaHHS 3a7a4.
I'paBirtariifina B3aeMoisi. 3aKOH BCECBITHBOTO TSHKIHHS.
Cuna TspKIHHS Ta Bara Tuia. PyX Tija B oji cuiiu
TSOKIHHA. BiibHe m1aiiHHs.

Pyx Tina mig mi€ro KUTbKOX CHi. 3aKoH ApxiMena.
PiBHoBara Tin. MOMEHT cuiu. YMOBM DPIBHOBaru TiJ.
LleHTp TSOKIHHS Ta IEHTP Mac Tija.

IMmynbCe, 3aKOH 30€peKEHHS IMITYIIBCY.

Kinetnyna 1 moreHmianbHa enepris. [lotyxHicTs. 3akoH
30epeKeHHs] MEXaHiuyHOi eHeprii. 3acToCyBaHHS 3aKOHIB
30epeKeHHS B MEXaHIII].

Mexi 3aCTOCYBaHHS 3aKOHIB KJIACUYHOI MEXaHIKHU.
OcHosHI nostoxxeHds CTB Ta 1XH1 HACIIIKH.

PensTuBicTChbKHI 3aKOH JOAABaHHS IIIBUIKOCTEM.

Pexomenoosani demoncmpauii
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Buxopucmogye HabyTi 3HaHHS y HABYAJIBHIN 1 TPAKTUYHIN J1SUTBHOCTI.

L{innicnuii xomnonenm

BusiBisie craBieHHs Ta OIIHIOE HA SKICHOMY PiBHI Pe3yJbTaTh
BUKOPHUCTAHHS 3HAHb 3 MEXaHIKH B PEAIbHUX KUTTEBUX CUTYyAITIsX.
Bucnosiioe cymxeHHsT Mo MpOCTIp 1 yac, 3B’ 130K KJIACHYHOI Ta
PENSATUBICTCHKOI (PI3UKHU.

BigHocHICTB pyXy.

Hampsim mBUAKOCTI MiJ1 9ac pyxy Mo KOy.
OO6epraHHs Tija 3 PI3HOIO YaCTOTOIO.
JlomaBaHHs CHJI, IO JIFOTH MiJ KyTOM OJHA JI0
OJIHOI.

5. Bara Tina mijg yac mpuCKOPEHOTO ITiTHIMAHHS Ta
MaJ1HHS.

PiBHOBara Ti1 mij Ai€0 KITBKOX CHUJI.

Jocmip 13 «oxoimoooM [amimes.

8. Ilpo Teopiro BiIHOCHOCTI ((hparMeHTH BiJI€0)

b A

N

Haeuanvui npoekmu

Ilpaxkmuxym i3 po3e’a3yeanus 3aoau
Jlabopamopnuii npakmuxym

Opienmosna memamuka eKkCnepumMenmaibHux
pobim

BusnaueHHsT TpPUCKOpEHHsI pyXy TuUTa Tif dac
MPSMOJIIHIMHOTO PIBHOTIPUCKOPEHOTO PYXY.

BusHaueHHs MpUCKOPEHHS BUIBHOTO MaJIIHHS TiIA.

BusHaueHHss ~— mepiony, — 4acTOTH,  JIHIMHOL
IIBUIKOCTI Ta JOLIEHTPOBOTO NPHCKOPEHHS Tijga MpH
PIBHOMIPHOMY pyCl IO KOJY.

BusnaueHHs nieHTpa Mac miockux Qiryp.

JlocnikeHHs pyXy Tila, KHHYTOTO M1/l KyTOM JI0
TOPU30HTY.

Po3ain 2. MoJjiekyJsipHa (izuka Ta TepMOAMHAMIKA

3uannesuti KOMNOHeHm
Onepye nonammsmu i mepmMiHamu: aTOMH 1 MOJIEKYJIH, KUTbKICTb
pPEYOBUHU, aTOMHE SJIPO, HAaHOMAaTeplaau, oCHOBHI nojioykeHHst MKT;

Cy4acHi nociiakeHHs Oyl10BU PEUOBUHHU.
Atomu 1 moniekynu. bynoBa aroma. Hanomarepianu.
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17IealbHUM Ta3, TUCK Ta3y, Ta30B1 3aKOHU, OCHOBHE piBHSIHHSI MKT,
PIBHSIHHS CTaHy 11€aIbHOTO Ta3y, 1301POIIECH; BHYTPIIIHS €HEPTis,
po0oTa rasy, nepimii 3aKoH TEpPMOJAMHAMIKY; HaCUYeHa Ta HEHACUYeHa
napa, adCOJIF0OTHA Ta BIIHOCHA BOJIOTICTh TOBITPS; TOBEPXHEBHI HATAT
piauHU, 3MOUyBaHHS, KallJISpHI sSIBUIIA; MEXaHIuYHA HANpyTa, 3akoH ['yka,
monyab FOHra.

lloscHioe: nuckpeTHy OyI0By pe4OBUHU, OCHOBHI nosioxkeHHs MKT;
BJIACTUBOCTI arperaTHUX CTaHiB pedoBUHHU Ha 0cHOBI MKT,
TEPMOAMHAMIYHUI Ta MOJEKYISIPHO-KIHETUYHHI 3MICT TEMIIEPATypH,
OCHOBHE PIBHSIHHSI MOJIEKYJISIPHO-KIHETUYHOT T€Opii, Ta30B1 3aKOHH,
EHTPOIIIIO K XapaKTEePUCTUKY HAMPSMKY 1 HEOOOPOTHOCTI IPOTIKAHHS
IPOLIECIB Y CUCTEMI; 3aCTOCYBaHHS MEPIIOrO 3aKOHY TEPMOJIMHAMIKH 10
130MPOIIECiB, MPHUHITUII Jii TEIJIOBUX MAIllMH, BIACTUBOCTI P1AMH, Ta3iB Ta
TBEPAMX T1J Ta iX (a30B1 MEPEXOAH, 3aJIEKHICTh TUCKY 1 TYCTUHU
HACUYEHOI MMapu BiJl TEMIEPATypH, KAUIIPHICT 1 3MOYYBaHHS, JllarpaMmy
CTaHy PEYOBHHHU.

JisinbHicHUL KOMnOHeHm

pO3B’sI3y€ 3aj1aui: Ha PO3PAXYHOK KUIBKOCTI pEYOBUHH; BUKOPUCTAHHS
ocHoBHOrO piBHsIHHS MKT; piBHSIHHA CTaHy ras3y; ra30BUX 3aKOHIB;
nepiroro 3akoHy tepmoauHamiky; KK/ TermoBoi Mamuay; BU3HAYEHHS
BOJIOTOCTI MOBITPsI, MIOBEPXHEBOTO HATATY; BU3HAYCHHS MOMYJIS
IPYKHOCTI.

byoye Ta ananizye rpadiku 130npoliecis;

Excnepumenmanvro 0ocniosicye 130NpoNeCH, 8U3HaAUAE BOJIOTICTh MOBITPS,
CUJTY TTIOBEPXHEBOIO HATSTY PEYOBUHHU.

OCHOBH MOJIEKYJISIPHO-KIHETUYHO1 T€Opii Oy10BU

PEUOBHHU.
Ineanbamit  ra3. Tuck razy. OcCHOBHE pIBHSHHSA
MOJICKYJISIPHO-KIHETUYHOT ~ Teopii  17eajbHOTO  Tasy.

AOcoIoTHA TIKaJia TEMIIeparyp.
PiBHsIHHS cTaHy i1eanbHOTO ra3y. [3omporecwu.

Buytpimnas enepris Tin. Kinbkicts Temmoru. PoGora
TEPMOAUHAMIYHOTO IIPOLIECY. [lepmmia 3aKOH
TEPMOJAMHAMIKH. AJl1abaTHUI npouec.

TeroBi Mamwmuau. [lpuHUMO 1Oii TETUIOBUX MAIIIMH.
Hukn TteruoBux wmamuH. KoedilieHT KopucHOT il
TEIJIOBUX MAIlKH.

HeoGopoTHicTh TeroBux npoiieciB. EnTpormis.

BiractuBoCTI HacM4EeHOT 1 HEHACHYEHOT TTapH.

BomoricTs noBiTps.

[ToBepxueBuit Harar piauau. 3mouyBaHHs. Kaminsphi
SIBUIIIA.

Jedopmarii. MexaHiuHI BIACTUBOCTI TBEPAUX TiI.
Monyns FOHra.

Pexomenoosani oemoncmpayii
BnactuBocTi HacH4yeHoi napu.
Kumninas Bomu 32 3HMKEHOTO THUCKY.
Bynosa i npuHIMn aii ncuxpomMerpa.
[ToBepxHEBUI HATAT PIAMHM.
CKOpOYCHHS TTOBEPXHI MUJIBHUX TUTIBOK.
Kaninsipae migHiManHsS piAMHA.
IIpy>kHa ¥ 3anumkoBa gedopmarii.

NownkLb=
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L{innichuii komnounenm

OYiHIO€. 3HAYEHHS TEIUIOBHX SIBMIL, BOJIOTOCTI, KAMUISPHUX SIBUIIA IS
KUTTEAUIBHOCTI  Olocepu; mepeBard Ta HENONIKKA PI3HUX JKEpeEI
EHEeprii; YCBIIOMIIIOE€ BaXXJIMBICTh 3HaHb MPO OylIOBYy pPEYOBUHU IS
PO3BHUTKY Cy4YacHOI TEXHIKM Ta TEXHOJIOTiM, BCTAHOBJICHHS YWHHHKIB
MIKIJUTABOTO BIUIMBY Ha JIIOAMHY Ta HABKOJUIIIHE CEPENOBUINE Ta
BUPOOJICHHS] METO/IIB OTO 3MEHIIICHHSI.

8. BupolyBaHHS KpUCTAITIB.

9. BnactuBOCTI Ta 3aCTOCYBaHHSI PIIKUX KPUCTAJIIB
MOJIIMEPIB.

10.3amexxHicTh MIK 00’ eMOM, THUCKOM
TEeMITepaTyporo.

i

i

11.3miHa BHYTpITHROT €HEPrii Tijda BHACIIIOK

BUKOHAHHS POOOTH.
12.HeoGOpOTHICTh TEIIOBUX IPOLIECIB.
13.1IpuHuuMn aii TENIOBOTO ABUTYHA.
14.Mogeni pi3HUX BUJIIB TEIJIOBUX JBUTYHIB.
15.bynoBa X0n0auIbHOI MAIlIMHM.

Haeuanwvui npoekmu

Ilpaxkmuxym i3 po3e’a3yeanus 3aoau

Jlabopamopnuii npakmuxkym

Opienmosna memamuxka eKkCnepumMeHmaibHux
pobim
BuBdeHHS 0THOTO 3 130IPOIIECIB.
Busnauennst koedimieHTa MOBEPXHEBOTO HATATY
piauHU.

BusnadueHHs MOTyIIsl IPY)KHOCT1 PI3HUX PEYOBHH.

Haesuanvni npoexmu

Ilpakmukym i3 po3e’a3yeanus 3aoau

Y3azanvuroroui zanamms
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11 xkaac
(4 ronuuM Ha TWKAECHBL BCboro 140 roauH, 3 HUX HA aCTPOHOMIYHMI CKJIQJHUK BIIBOJIUTHCS 35 TOJMH)

Po3aia 1. EjekTpoaunamika

3uanneeuu KOMnoHeHm

Onepye nonammsmu i mepmMiHamu:

TOYKOBHH 3apsij, IEKTPU3ALIS TUI, EEKTPUUHHUM 3apsi,
€JIEKTPUYHE 10JIe, 3aKoH KyIlloHa, JIiHIT HanpyKeHOCT1
€JIEKTPUYHOTI0 TOJIs, HAPY>KEHICTh €IEKTPUYHOTO OIS, MOTEHI[1al
Ta PI3HULS MOTEHIIAIB, EHEPTis eNEKTPUYHOTO OIS, EEKTPUYHA
€MHICTb, KOHJIEHCATOP, OCTIHHUMN €NEKTPUUHUNA CTPYM, IHDKEPEIO
CTpyMYy, CTOPOHHI cuiu, cuiia ctpymy, EPC, onip npoBinHuka,
HAJIIPOBITHICTD, MMOTYKHICTh €JIEKTPUYHOTO CTPYMY; ITOCIIIIOBHE 1
napa’selsbHe 3'€JHaHHs POBIAHUKIB; 3ak0OH OMa, 3aKOH
JIxoyns-Jlenna, HOCIT €EeKTPUYHOTO CTPYMY B PI3HHX
CepeloBHUIIaX, IPKa, CICKTPOHHO-TIPKOBUHN TIEPEX1, €IEKTPOIIITH,
€JCKTPOITUYHA UCOIIAIls, eeKTpoi3, 3akoH dapases, 10HI3aIisg
ra3iB, Ta30BUM PO3PS Ta KOTO BUIU, TEPMOEICKTPOHHA EMICis,
MarHiTHa B3a€MO/Iisl, BEKTOP MarHiTHOI iHAYKIi, cuiia Amrepa,
cuia JlopeHua, sSBUILE €IEKTPOMArHiTHOI 1HAYKIIi1, MATHITHUNA
NOTIK, NpaBwiio JIeHIIa, 3aKOH eJIeKTPOMAarHiTHOI 1HAYKIII1, SIBULIE
CaMOIHAYKIIi, IHAYKTUBHICTb, EHEPTisl MATHITHOTO TOJISL CTPYMY.

Tlosichioe: BIACTHBOCTI €IIGKTPUYHOTO OIS, IIPUHITATT
CYTIEPTIO3HIIii, 3B’ 130K HAMPYKEHOCTI EICKTPUIHOTO TIOJIS 3
PI3HUIICIO TIOTEHITIaiB; CYTHICTh CUJIOBOI Ta €HEPTeTUYHOI
XapaKTePUCTUK €JIEKTPUYHOTO 1 MarHITHOTO MOJIs, 3akoH Oma Jiy1st
MIOBHOTO KOJIA, TPUPOILY EIEKTPUYHOTO CTPYMY B MeTajlax,

EnexrpomarniTHa B3aemomisi. Enexrpudne mose.
Hampyxenicts enexrpuanoro noist. [IpuHmun cymnepno3urii.
Enextpuuna B3aeMoisi TOUKOBUX 3apsiB. 3akoH Kynona.

PedoBuHa B enekrpuyHoMy 1oiti. [TpoBigHMKY 1
TIEJEKTPUKHU B €JIEKTPUUHOMY MOJI.

PoGota mia yac nepemimieHHs 3apsay B OTHOPIAHOMY
eJeKTpuuHOMY noJi. [ToTeHIian eneKTpuIHOro MOoJIsl.
Pi3Huis noreHitianie. 3B’ 430K HAMPY>KEHOCT1 €JIEKTPUIHOTO
T0JIS 3 PI3HMIICIO MTOTEHITIAIB.

EnexrpoeMHicTh. ENeKTpOEMHICTD MIIOCKOTO
KOHJIeHcaTopa. 3’ €JHaHHs KOHIeHcaTopiB. Enepris
EJIEKTPUYHOTO T0JIsl. BUKOpHCTaHHS KOHIEHCATOPIB Y
TEXHIIII.

[Tocritianii enexTpudHUil cTpyMm. EnexrpopymriiitHa cua.

3axoH Oma i MOBHOTO Kojia. Po3paxyHOK eNeKTpUIHUX KiJl
3 MOCIIJOBHUM 1 IapaJIeTbHUM 3'€THAHHAM MPOBITHUKIB.
PoboTta Ta noTyXHICTh €JIEKTPUYHOr0 cTpyMy. be3neka mij
gac poOOTH 3 eJICKTPUYHUMHU MPUCTPOSIMHU.

EnexTpuunuii cTpyM y MeTanax. 3ajeXHICTh TUTOMOIO
ornopy Bija Temreparypu. HaanpoBigHiCTb.

EnexrponpoBigHicTh HaMiBIPOBIIHKUKIB. BiacHa 1
JIOMIIIIKOBA TIPOBIAHICTh HAITIBIIPOBITHUKIB.
EnexTponHO-1ipKOBHIT TIEpeXia: HOTo BIACTHBOCTI 1
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€JIEKTPOJIITaX, ra3ax, HaMBIPOBITHUKAX, BAKYYMi, CIICKTPOHHY
MIPOBITHICTh METAJIIB Ta EJICKTPONPOBIIHICTS HAITIBIIPOBITHHUKIB,
BJIACTUBOCTI IJIa3MHU;
PHUPOY EIEKTPOMATHITHOI B3a€MO/IIi, J[IF0 MAarHiTHOTO TTOJISI Ha
MIPOBITHUK 31 CTPYMOM, PyXOMi 3apsiPKeH1 YaCTUHKHU, 3aKOH
€JIEKTPOMArHITHOI 1HAYKIII1, MPUHIUM [1i €IeKTPUIHUX ABUTYHIB.
JisinbHicHU KOMnoHeHm

Po3e’sazye 3a0aui: Ha 3acTocyBaHHA (OpPMYNI  HampyKEHOCTI
CJIEKTPUYHOTO TIOJISI, HANpPY>KEHOCTI TOJs TOYKOBOTO 3apsy,
OPUHIMIY CYNEpHo3ULii MOMIB; €MHOCTI KOHAEHCAaTropa, €Heprii
3apsiPKEHOT0 KOHJAGHCaTopa; Ha 3akoH OMa i OBHOTO Kojia; Ha
PO3paxyHOK  €JNEeKTPUYHHUX KIJ 3 IMOCIIJIOBHUM 1 TapajeabHUM
3’€IHAHHSAM TMPOBIJIHMKIB, BU3HAUYCHHS pPOOOTH Ta TMOTYKHOCTI
CJIEKTPUYHOTO CTPyMy; Ha B3a€EMOJII0 MAarHiTHOTO TONsA 3
MPOBIIHUKOM 31 CTPYMOM, 3aCTOCyBaHHA (opmyn cuiu Amriepa,
cun  Jlopenna, 3akoHy enekTpoMarHiTHOl iHaykiii, EPC
CaMOIHIYKIIi, €Heprii MarHiTHOTO MOJIS.
Busnayae nampsm iHIYKIIAHOTO CTpyMy, cvitn JlopeHiia ta
Awmnepa;
306padicye eNeKTpUYHE 1 MarHiTHE T0JIE 32 JOTIOMOTOK0 CUIIOBUX
JIHIA, CXEMH 3’ €THAHb.
Jompumyemsca nipaBuil 0€3MEKH XXKUTTEAISIIBHOCTI i1 4ac poOoTH
3 eNEKTPUIHUMU TIPUIIaaMH Ta 00JIaTHAHHSIM.
Excnepumenmanvuo BuzHauae EPC mxepena ctpymy, TOCTITKY€E
€JIEKTPHUYHI KOJIa 3 PI3HUMU €JI€MEHTaMHU, sIBUIIA eJIEKTPOMAarHiTHOI
THTYKIII.
L{innicnuii komnounenm

3actocyBaHHs. HamiBnpoBiHUKOBA eleMEeHTHA 6a3a
Cy4acHOI MIKpOEJIEKTPOHIKH.

EnexTpuunuii cTpyMm y po3unHax 1 po3rjiaBax
eNEeKTpoNiTiB. EnexTposni3 Ta ioro 3aKkoHU.

["a30Bi po3psiau Ta ix 3acTtocyBanHs. [1ma3zma.

Enexrpuunuii cTpy™m y Bakyymi. TepMoeneKkTpoHHa
eMicisl.

3acTOCyBaHHS €JIEKTPUYHOIO CTPYMY Y PI3HHX
cepeoBUIIAX Y TEXHII 1 TEXHOJIOTISX.

Enexrpuuna 1 MarniTHa B3aemo/ii. Bzaemosis
IPOBITHUKIB 31 CTpyMOM. MarHiTHe moje ctpymy. JIinii
MarHiTHOTO TOJISI IPSIMOTO 1 KOJIOBOTO CTPYMiB. [HyKITis
MardiTHOro moss. [ToTik MarHiTHOT 1HTYKITII.

Jlist Mar"iTHOTO TOJISI HA MMPOBITHUK 31 cTpymMoM. Cuiia
Awmriepa. Jlist MarHITHOTO TIOJISL HA PyXOMI 3apsipKeHi
gactuHku. Cuna Jlopenmna. [IpuHnumn aii en1eKTpuaHnx
JIBUTYHIB.

EnexrpomarniTHa iHIyKIiis. MaruiTHu# NOTiK. 3aK0H
€JIeKTPOMarHiTHOI 1HaAyKii. CaMOIHAYKIIS. [HIyKTUBHICTb.
Eneprist MaraiTHoOro noJs.

BukopucTtanHs siBHILA €1€KTPOMArHiTHOI IHAYKIIIT B
Cy4YacHil TEXHIIll 1 TEXHOJIOT1sX.

Pexomenoosani oemoncmpayii
EnexTpuune nose 3apsiKeHUX KyIbOK.
bynmoBa ¥ nis KoHjeHcaropa TOCTIHHOI Ta 3MIHHOI
€MHOCTI.
3. Enepris 3apsypKeHOT0 KOHJEHCATOPa.

N —
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OniHIO€ ePCIEKTUBY TEXHIYHOTO BUKOPUCTAHHS:
HAIBIPOBITHUKOBUX MPUIA/IIB; €ICKTPUUHOTO CTPYMY B PI3HUX
CepellOBHUIIAX; MATHITHOTO TIOJISl B MEJUIIMH]; MarHITHUX
BJIACTHUBOCTEH PEYOBUHU; €HEProe(PEKTUBHICTH PI3HUX
EJIEKTPOIIPUIIA/IIB;

YCBIJIOMJTIOE HEOOX1HICTh Ta OCHOBHI MPUHITAITH
eHepro3oepeKeHHs B TTOOYTi.

4. 3anexnicts cuu ctpymy Bin EPC mxepena ta

MOBHOTO OTOpPY KOJja.

Jlist MarHiTHOTO TOJIST HAa CTPYM.

Enexrpomarnitha ingykmis. ITpasumo Jlenmna.

7. 3anexunictb EPC iHgyKIii Bi MIBUIKOCTI 3MiHH
MarHiTHOTO TTOTOKY.

8. 3anexnictb EPC caMoinayKuii Bl LIBUAKOCTI 3MIHU
CHJIM CTPYMY B KOJII Ta IHAYKTUBHOCTI MPOB1AHUKA.

AN DN

Haeuanwvni npoexmu

Ipakmukym i3 po3e’sa3yeanus 3aoau

Jlabopamopnuii npakmuxkym

Opienmosna memamuxka eKCnepumMenmaibHux pooim

Busnadennst eHeprii 3apsKEHOTO KOHACHcCAropa Ta
HOro €MHOCTI.

[lepeBipka 3aKOHIB MOCIIJOBHOTO Ta MapaJieTbHOTO
3'€THAHHSI POBIIHUKIB.

Busnauenns EPC ta BHYTPIIIHBOTO OMOPY JKEpesia

CTPyMY.

Po3mmupenHss MeX BHMIpIOBaHHS aMIlepMeTpa Ta
BOJIETMETpA.

JloCITiIPKEHHST BIACTUBOCTEH p-n MIEpEeXoy.

JlocmimKkeHHs CIICKTPUYHOTO KoJIa 3
HaIlBIPOBITHUKOBUM J1107I0M

BuznaueHns EJIEKTPOXIMIYHOTO EKBIBaJICHTY
PEYOBHUHU.

JlocmiKeHHd IBAITA €JIEKTPOMArdiTHOI 1HAVKI].

Po3aia 2. KotuBanHa Ta XBWII
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3HanuesUli KOMNOHEHM

Onepye nonammsamu i mepmiHamu:

BUJIM MEXaHIYHHUX KOJIMBaHb; TAPMOHIYHI1 KOJIUBAHHS, TEPIO
KOJIMBaHb MAaTEMATHUYHOTO Ta MPY>KHHHOTO MasgTHUKA; MEXaHIYH1
XBUWJI1; JOBKWHA XBUI, iHTepdEpeHItis i 1udpakiiisi XBUib, BUIbHI
€JIEKTPOMArHiTHI KOJMBAHHS, KOJIMBAIBHUN KOHTYP; PE30HAHC,
BUMYLIEH] €JIEKTPUYHI KOJIMBAHHS, 3SMIHHUHN CTPYM,
TpaHcpopMarop, eIEKTPOMArHiTHI XBUJI1; CBITJIO, 3aKOHU
BIJIOMBAHHS 1 3AJIOMJIEHHSI CBITJIA, JUCHIEPCIsS CBITIA, IHTephEepeHIis,
nudpakxiis Ta mojisipu3anis CBiTia, CHila CBITJIa, OCBITIEHHICTb,
SCKPABICTb.

TlosicHioe epeTBOPEHHS €HEPTii B KOJTMBAIBHUX CHCTEMAX;
YTBOPEHHS i MOMIMPEHHS] MEXaHIYHUX 1 €IEKTPOMArHITHUX XBUJIb;
Jiana3oHu €JIEKTPOMArHiTHUX XBUJIb Ta X BIACTUBOCTI; CYyTHICTh
3MIHHOTO CTPYMY SIK BUMYIIIEHUX €JIEKTPOMArHiTHUX KOJMBaHb,
OyZ0By Ta MpUHIMM il TpaHC(OpMaTopa; TMOSICHIOE HA SIKICHOMY
PiBHI PUHITUIIN i1 €JIEKTPONOOYTOBUX MPUIIAJIIB 1 MPUCTPOIB
(pamio, TeMEKOMYHIKAIIHHUX MPUCTPOIB TOIIO); CyTh XBHIIBOBUX
BJIACTUBOCTEH CBITJIA: MOITUPEHHS CBITJIa B PI3HUX CEPEIOBHINAX,
PO3CiIOBaHHS il MOMTMHAHHSA CBITIA; IHTEPPEPEHIIII0 W AUPPAKIIIIO
CBITJIOBMX XBWJIb; OJISIPU3ALIII0 i IUCTIEPCIIO CBITIIA.

JisanbHICHUU KOMROHEHMm

Excnepumenmanvro BU3Haua€ mepiof KOMMBaHb MasTHUKA,
JOBKUHY €JIEKTPOMArHiTHOI XBUJI1 32 ii 4aCTOTOIO;

JOCIIIJIKY€E 3aJI€KHICTh Mepi10y KOJTUBaHb MAasTHUKA.

Po36’a3ye 3a0aui Ha 3acTocyBaHHsI (HOPMYIIHA B3aEMO3B’ 3Ky
JIOBKUHH, TIEP10Ty ¥ MIBUIKOCTI MOIIMPEHHS XBUJI1; 3aKOHU

MexaniuH1 koiMBaHHA. ['apMOHIYHI KOJITMBaHHS. PIBHSHHS
rapMOHIYHUX KOJIUBaHb. MaTeMaTHUHUIA Ta MPYKUHHUN
MasiTHUKH. [lepeTBOpeHHs eHeprii i1 Yac KOJIUBaHb.
Bumymeni konuBanHs. [ToHSATTS Ipo aBTOKOJIMBAHHS.
Pesonanc.

[TommpeHHss  MeXaHIYHUX  KOJWBaHb
cepenoBuli. [Ipunmun [oitrexnca.

BinbH1 enexrpomartiTHi kojiuBaHHSA. KolMBHUN KOHTYP.

Bumyiieni exekrpomMarHiTHI KOJTUBaHHS.

y  OPYXHOMY

3MiHHUN CTpyM Ta #oro xapakrepuctuku.  Jliroui
3HAYEHHS HAmpyra 1 CWiId CcTpymy. Tpancdopmarop.
BupoOHuntBo, mepemaya Ta  BUKOPUCTaHHS  €HEPTii

EJIIEKTPUIHOTO CTPYMY.

YTBOpEeHHsSI 1 TIOIIMPEHHS EJIEKTPOMATrHITHUX XBHJIb.
BnactuBocTi eneKTpoMarHiTHUX XBWJIb. @DI3MYHI OCHOBH
CY4YaCHOTO TEJIEKOMYHIKAI[IHHOTO 3B’ S3KY.

CBiTiio sk enekTpoMmar”iTHa xBwisd. [lommpenHs
cBiTia B pi3HMX cepenoBuiax. Edexr Homnepa. [lormunanus
1 po3citoBaHHs cBIT/Ia. IHTepdepeHIiis 1 1udpaxiiis CBITIOBUX
xBuiib. [lomspuzartis i mucrniepcis  cBiTia. OcCHOBHI
(dboTOMETpHUYHI BEIMYUHU Ta IX BUMIPIOBAHHS.

['eomeTpruHa onTHKa SIK TPAaHUYHUN BUMNAJ0K XBUJIHOBOI.
3akoHn reomerpuyHoi ontuku. [loOymoBa 300paxkeHb,
OJIEp’)KaHMX 3a JOMOMOTror0 JNH3 1 m3epkan. Kyt 3opy.
OnTHuHi TpUIaAH Ta iX 3aCTOCYBaHHSI.

Pexomenoosani oemoncmpayii
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T€OMETPUYHOI ONTHUKH, TIepioa AUGPaKIiHHOT TPAaTKH,
dboTOMETpHUYHI BETUYNHHU.

IIpeocmasnse oTpumani pe3ynbraTy TpadivyHo 1 3a JOOMOTOI0
dbopmyi. bynye 300pakeHHs, ofiep:KaHi 3a JOMOMOTO0 I3epKa i
JIH3.

Linnicnuu xomnoneum

OLIHIOE BOXIIMBICTD CIIOCTEPEKEHD Y BCHOMY JI1aIIa30HI1
€JIEKTPOMArHiTHOIO CIEKTPa; MOXKIJIMBOCTI BUKOPUCTAHHS PI3HUX
BU/IIB €JICKTPOMATrHITHUX XBUJIb Y TEXHIIll, HA BUPOOHUIITBI;
3aCTOCYBaHHS ONTUYHUX SIBUIL y TEXHII1 i BUPOOHHULITBI.

1. BinbHI KOJTMBaHHS BaHTa)XKy Ha HUTII Ta BaHTaXKY Ha
IIPYKUHI.

2. BumymieHi KonuBaHHS.

Pe3onanc.

4. BinpHI €J1eKTpOMarHiTHI KOJMBaHHS HU3bKO1 YaCTOTH B
KOJIMBAJILHOMY KOHTYPI1 Ta 3aJIeKHICTh IXHHOI YaCTOTH
BiJI €JIEKTPOEMHOCTI Ta 1HYKTUBHOCTI KOHTYpY.

5. YTBOpeHHS 3MIHHOTO CTPYMY Y BUTKY IT1J] 4ac MOro

o0epTaHHs B MarHiTHOMY MOJI.

OcuunorpamMu 3MIHHOTO CTPyMY.

7. BunpoMiHIOBaHHS U pUIIMaHHS €JIeKTPOMAarHiTHUX
XBUJTb.

8. CBITJIOBOLI.

9. OpnepxaHHs IHTEPPEPEHIIIITHUX CMYT.

10.Indpaxiris cBiTia Bij By3bKOi MIUIMHKA Ta
mupakiiiftHOl TPaTKH.

11. Iucniepcis cBiTia mija yac HOro MpOXOMKEeHHS KPi3b
TPUTPAHHY TPU3MY.

(98]

.O\

Haguanwvni npoexmu

Ilpakmukym i3 po3e’a3yeanns 3aoau

Jlabopamopnuii npaxmuxkym

OpieHmogHi memu excnepumMeHmaibHux pooim
BusnaueHHsT TPUCKOpPEHHS BUIBHOTO TMAaJiHHS 32

JOITIOMOI'OO HUTAHOI'O MasITHHKA.

JlocilyKeHHST KOTMBaHb MPYKUHHOTO MasiTHUKA.

BusnadeHHs po3aiIbHOT 31aTHOCTI JIFOICHKOTO OKa.
BusHayeHHS TOBXHWHU CBITIIOBOI XBUII.

Po3nin 3. KBanToBa ¢izuka
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3HanHEBUN KOMNOHEHM

Onepye nonammamu i mepminamuy: crana llnanka ta ii 3HaYEHHS,
MIBUKICTh TIOMIUPEHHS CBITJIA Y BaKyyMi, TOBITP1 i BOJI1; PIBHSAHHS
Eitnmireitna  ans - portoedexry; PamiOaKTUBHICTh, O-pO3MAJ,
B-po3nan, y-BUIIPOMIHIOBAHHS, TIEPIOj] MIBPO3Maay, TEPMOSICPHUIN
CHUHTE3, TUTOMAa CHEPris 3B'S3Ky, €HEPreTHUYHWUN BHXIJ SIESPHOL
peaxiiii, KBapKu.

lloscnioe: CyTHICTh KBAHTOBHUX MOCTY/aTiB bopa, enepreTnyHi
CTaHU aToMa, MOJIO’KEHHS XBUJILOBOT 1 KBAHTOBOI TEOPIi CBITIA,
piBHsIHHS EifHiuTeliHa 1uist poroedeKTy; aTOMHI 1 MOJIEKYJIApHI
CIEKTPH, IPOTOHHO- HEUTPOHHY MOJICJIb AaTOMHOTO Spa; CTIHKICTh
snaep, anb(da- 1 6era-posnanu, neext Mac, popmMyy B3aEMO3B’SI3KY
MacH Ta €Heprii, crocodu 3abe3rneueHHs 0e3neKH SACPHUX
peakropiB 1 AEC, meTonu peectpariii e1eMeHTapHUX YaCTUHOK.
JisinoHicHULL KOMNOHEHM

Po3s’sa3ye 3a0aui Ha PO3paxyHOK €Heprii Ta iMIynabcy (oToHa,
3actrocyBanHsi (opmymu [lnmanka,  piBHaHHS EiiHmreiina s
doroedexty, kBaHTOBUX ToCcTynariB H.bopa, eHeprito 3B’s3Ky
aTOMHOTO sI/Ipa, 3aKOH paJlloaKTUBHOTO pPO3Maay, B3a€EMO3B’SI30K
MacH Ta €Heprii.

Linnichuu xomnonenm

OuiHIO€ 1CTOpUYHI 0COOIMBOCTI PO3BUTKY BUEHHS PO CBITIIO,
CTAHOBJICHHSI KBAHTOBO1 (P13UKH.

KBanToBi BnactuBocTi atoMa. KBaHTOBI mocTynaru
M.bopa.

BunpomintoBaHHs Ta MOTIMHAHHSA CBITIa aTOMaMH.
ATOMHI 1 MOJIEKYIISIpHI criekTpu. HenmepepBHUil ciekTp
cBiTna. Cnekrpockorn. CieKTpaIbHHUM aHalli3 Ta HOTO
3aCTOCYBaHHS.

KBanToBi BiactuBocTi cBiTia. l'imore3a M. Ilmanka
CsimiioBi kBaHTH. EHepris Ta iMIysibc OTOHA.

®oroedekr. PiBHsHHA  (oToedekTy.
dotoedekry. Consuni Oarapei.

AToMHE sipo. SmepHi cuiau Ta iX 0coOnMMBOCTI. SAnepHi
peakiii. PagioakTHBHICTh. 3aKOH PalOaKTUBHOTO PO3MALTY.
B3aemo3B’sa30k mMacu Ta eHeprii. Enepris 3B’s13Ky aTOMHOTO
anpa. SlnepHa enepreTuka.

3acToCcyBaHHs

Hosumerpisa. Jlo3u BUNPOMIHIOBaHHS. 3aXHUCT  BIJ
10HI3yIOUOTO BUITPOMIHIOBAHHS.

EnemenTtapHi 4YacTWHKHM. 3arajibHa XapaKTepUCTHKA
€JIEMEHTapHUX YaCTUHOK. KBapxku. Kocmiune
BUIIPOMIHIOBaHHS. MeTtoan  peectpauii  eleMEeHTapHHUX
YaCTUHOK.

Pexomenoosani oemoncmpayii
1. doTtoedekT Ha TPUCTPOT 3 HUHKOBOKO MIACTHHKOIO.
2. ®otorpadii TpekiB 3apsSAKEHUX YACTUHOK.
3. Kamepa Binscona.
4. Jlozumerp.

Haeuanvni npoexmu
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Ilpaxmuxym i3 po3e’a3yeanns 3aodau

Jlabopamopnuii npakmuxym

Opienmosana memamuka eKCnepumMeHmanbHux pooim
CrioctepexeHHs] HEMEPEPBHOTO 1 JIIHINYATOTO CIIEKTPIB
PEUOBUHH

JlociiKeHHS! TPEKIB 3apsIKEHUX YaCTUHOK 3a
dboTtorpadiasmu

Acmponomiunuil CKI1aOHuUK

Po3aijg 1. OCHOBH NPAKTHYHOI aCTPOHOMIi

3Hnannesul kKomnoHenm

He6ecHi cBituiia it HebecHa cdepa. Cy3ip’s.

Onepye nonammsamu i mepmiHamu: Cy3ipsi; TOUYKU U JiHIT HeOecHoi cepu; | BusHauenns Bijncraneit 1o HeObecHux cBiTU. HebecHi
OJIMHUIII B1JICTaHEW B aCTPOHOMIi; HEOeCH1 KoopauHaTH, 3akonu Kemepa. | koopaunartu. Bunumi pyxu CoHud Ta njaaHeT. 3aKoHU
llosacuioe: IpUUKMHU BUIMMUX PYXIB CBITWI 10 HeOecHIM cdepi; npunuun | Keruepa Ta ix 3B’s30K 13 3akoHaMu HproTOHAa.

BU3HAYCHHS BiJICTaHEH JJO HEOECHUX CBITWII;, BUBHAYEHHS TPUBAIOCTI AcTtpoHoMmis Ta BU3HaYeHHs yacy. Kanenmap.
100U Ta KaJleHJapHOTO POKY 32 aCTPOHOMIYHUMH CIIOCTEPEKEHHIMMU;

PO3pI3HSE: MICIIEBUM, IMMOSCHHUM 1 BCECBITHIHM Yac; TUIH KaJICH/IaPiB. Pexomenoosani oemoncmpayii
Jisanvuicnuu xomnonenm 1. Temypiii.

BHUKOPHUCTOBYE PYXOMY KapTy 30pSTHOTO HeOa JIJist pO3B’ I3yBaHHS 2. I'moOGyc 30psiHOTO HEOA.

MPAKTUYHHUX 3aB/IaHb; OPIEHTYETHCA Ha MiciieBOCTi Mo COHIIIO 1

[TonsspHOIO 30pEro.
Linnicnuu xomnoneum

OniHIo€e 3HaUEHHSI OCHOB MPAKTHYHOT ACTPOHOMIT AJIsl IPAKTUYHUX MOTPEO

JIOAUHN

Haesuanvni npoexmu

Ilpakmukym i3 po3e’sa3yeanus 3aoau
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Po3aia 2. ®izuka CoHAYHOI CHCTEMH

3HanuesUli KOMNOHEHM

Onepye nouammamu i mepmiHamu:

¢bi13uani 0ocobmuBocTi T COHSIYHOT cUCTeMH

etanu (popMyBaHHS HAIIOT MJTAHETHOI CUCTEMH.

lloscHioe: TpUUYUHU TAPHUKOBOTO €(EKTY, MPUUYNHN BUHUKHEHHS
NPUILIKBIB 1 BIAIJIMBIB; CYTh aCTEPOiIHOT HEOE3NEKH JJIsl 3eMJIL;
BUKOPHUCTAHHS 3aKOHIB PyXy HEOECHUX TLJ JJI IPAKTUYHUX MOTPEO
KOCMOHABTHKH; OCOOIMBOCTI PyXiB IITYYHUX CYIMyTHHUKIB Ta
ABTOMATUYHHMX MDKIIAHETHUX CTAHI[IMN;

JisinbHicHUL KOMNOHEHM

HABOJIUTD MPUKIAIN: AOCTIKeHHS T1 COHSYHOI CUCTEMU 3 TOTIOMOTOIO
KOCMIUHHX aIlaparis;

L{innicnuii xomnonenm

O11iHIO€ 3HAYEHHS BUBUCHHS IJIAHET JJI IPUPOAHUYUX HAYK Ta
BHPIIICHHS IPAKTHYHUX IPOOJIEM JIFOICTBA.

3emuis 1 Micsitb. [Ipupona Tin CoOHSIYHOT CHCTEMU.
Kocwmiuni gocnimkeHas 00’ ekTiB COHIYHOT CHCTEMU.
PyX mTy4HHX CYMyTHHKIB 1 aBTOMaTUIHHUX
MIKIIAHETHUX CTaHIii. PO3BUTOK KOCMOHABTHKH.
Kocmoroniss COHIYHOT CHCTEMH.

Pexomenoosani oemoncmpayii
1. Cxema CoHAYHOI CHCTEMU.
2. ®otorpadii IaHeT, iXHIX CYMyTHUKIB, MAJIUX IUIAHET,
KOMET.

Haeuanwvni npoekmu

Ipaxkmukym i3 po3e’a3yeanns 3adau

Po3zaiz 3. Meroau Ta 3aco0m Gi3MYHUX | ACTPOHOMIYHHUX J0CTIIKEHD

3HanHEeBUN KOMNOHEHM

Onepye nonammsamu i mepmiHamu:

Jianma3oHu BUIIPOMIHIOBAHHS HEOECHUX CBITWII; IpUiMadi
BUIIPOMIHIOBAHHS, HA3€MHI Ta KOCMI4H1 T€JICCKOIN; HEUTPUHHA 1
rpaBiTaliiiHa aCTPOHOMIS.

llosacuioe: mpuHLIMM 111 ONTUYHOTO TEJIECKONa Ta pagloTeNeCcKona;
0COOJIMBOCTI peecTpalii BUIIPOMIHIOBaHHSI HEOECHUX CBITHUJ;

OcHoBH1 (hOTOMETPUYHI BEJIMUUHU Ta iX BUMIPIOBAHHS.
CnekTpockorl.

CriexTpalbHMIA aHaJi3 Ta HOTO 3aCTOCYBaHHSI.
BunpowmintoBanas HebecHUX cBiTHII. MeToau
aCTPOHOMIYHHX criocTepekenb. [Ipunnumn aii 1 OymoBa
ONTUYHOTO Ta PaJiioTEIECKOIa, JETEKTOPIB HEUTPUHO Ta
rpaBiTaliiHUX XBWIb. [IpuiiMadul BUIIPOMIHIOBAHHS.
3acTOoCyBaHHS B TEJICCKONOOYTYBAaHHI JOCSITHCHD
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OOTPYHTOBYE: BOXKJIUBICTb CIIOCTEPEIKEHD Y BChOMY Jl1alma3oH1
€JIEKTPOMArHiTHOTO CIIEKTPA;

JisinoHicHULL KOMNOHEHM

JOTPUMYETHCS TIPABWII  CITOCTEPEKEHHS HEOECHUX 00’ €KTIB 3 IOMTOMOTH
MIKIJTLHOTO TEJIEeCKOTa.

Linnicnuu xomnoneum

OuiHIO€ BHECOK aCTPOHOMIYHUX 00cepBaTopiii YKpaiHu Ta CBITY y
PO3BUTOK TEOPETUYHOI Ta MPAKTUYHOT aCTPOHOMII, 3aCTOCYBaHHS B
TeJIECKONOOY/TyBaHHI TIOCATHEHb TEXHIKU H TEXHOJOT1i.

TEeXHIKH 1 TexHoJorii. CydacHi Ha3eMH1 i KOCMIYHI
TeJECKOIU. ACTpOHOMIYHI 0OcepBaTopii.

Pexomenoosani oemoncmpauii
1. Tpy6a l"anines (onTUYHUN TEIECKOI).
2. 306paxenns (pororpadii) Ta cxeMu CyqacHHX
Ha3€MHHUX 1 KOCMIYHHUX TEJIECKOIIIB, IETEKTOPIB
HEHUTPUHO Ta rPaBITAlIMHUX XBUJIb.
3. dortorpadii acTpOHOMIYHUX 00CepBaTOPIi

Haeuanwvni npoexmu

Ilpaxkmukym i3 po3e’a3yeanns 3aoau

Po3zaia 4. 3opi i ratakTuku

3HanHesUU KOMNOHEHM

Onepye nonammsamu i mepmiHamu: 30ps, COHIYHA aKTUBHICTh, MOJ[BiiTHA
30ps, (p13UUHI 3MiHHI 30p1, HEUTPOHHI 30p1, YOPHI JAIPH, FATAKTUKA, 30psH1
CKyITYCHHS, TYMaHHOCTI, KBa3apH.

lloscnioe: ¢13uuni1 ymoBu Ha CoHili; OyoBy COHIIS; MOXOMKESHHS TIISIM,
pOTyOEpaHIliB, CliajiaxiB; IIUKIIYHICTh COHIYHOT aKTUBHOCTI; BIUIUB
COHSTYHOT aKTMBHOCTI Ha YKUTTS 1 3J10pOB’s JItozieit Ta 6iochepy 3emuti;
PI3HUIIIO MK TUTIAMH 31p; IPUUIUHY icHyBaHHs Mosounoro IInsaxy Ha
30psitHOMY HeO1 3emili; Mpupoay YopHOi Aipu; Miciie COHSYHOI CUCTEMU B
[Manaktuiii; mpupoy rajJakTUK 1 KBa3apiB; MPUPOTY aKTUBHOCTI SITEP
rajakTHUK; METOJIH, 3 JOIIOMOT'OI0 IKMX BU3HAYAIOTh BiJICTaHi JI0 3ip.
JisinoHicHULL KOMNOHEHM

Po3spisnse: 30pi, 30psiHI CKyITYEHHS 1 acolianii, TYMaHHOCTI, MIXK30psTHE
CEpeIOBHIIIE.

3opi Ta ix kiacudikaiis. Conie, oro ¢i3udHi
XapaKTepUCTUKH, Oy/10Ba Ta jkepena eneprii. [lpossu
COHSTYHOT aKTUBHOCTI Ta iX BIUIUB Ha 3€MJIIO.

Buau 3ip. [1nanetHi cuctemu iHmux 3ip. EBomtoris 3ip.
YopHi aipu.

Monounuit nsax. bynosa [Nanaktuku. Miciie CoHstaHOT
cuctemH B ["anmakTuiri. 30psiHI CKyITYEHHS Ta acolliarii.
Tymannocri. Ilincucremu "anaktuku Ta ii cripaibHa
CTPYKTYypa.

Cgit ranaktuk. Ksazapu.
Pexomenoosani oemoncmpauii
1. ®otorpadii CoHIsl B pi3HHX Jiarma30HaX XBHIb.
2. ®otorpadii akTHBHUX yTBOpPEHb HA AUCKY COHIIS.
3. I'padixu uncen Bonsoda.
4. IlopiBHSIHHS PO3MIpPIB PI3HUX THIIIB 31D.
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Onucye: cieKTpaabHy Kiacu(ikailito 31p; €BOIIOLIIO 31p; METOIU
BUMIPIOBaHHS BiJICTaHEH JI0 raJlakKTHK; KIacU(DIKaIlio TalakTHK:
Jlompumyemucs nipaBun cnoctepeskeHHss CoHIIA.

L{innicnuii komnonenm

OmniHroe MacmTabu aCTPOHOMIYHUX SBHII Ta 00’ €KTiB, Miciie COHIIHOT
cucreMu B [ amakruu.

5. Cxemu eBOJTHOIIIT 31p.

6. 300paxkenHs (otorpadii) 30psTHUX CKYITYEHb 1
TYMaHHOCTEHN.

7. Cxema OynoBu ['amakTukm.

8. 300paxkenns (potorpadii) pi3sHUX THUITIB TaJaKTHK.

Haguanovni npoexmu

Ilpakmukym i3 po3e’a3yeanns 3aoau

Po3ain 5. BeecBi

T

3HauHEBU KOMNOHEHM

Onepye nonammsmu i mepminamu: PyHIaMeHTaIbHI B3a€EMOJI1 B IPUPO/IL,
AHTPOITHUH MPUHIIMII.

Iloscuioe: OCHOBHI €Tamy eBOJIONIT BCeCBiTY; ocHOBHI TosioskeHHss CTB,
CIIOCTEPE’KHI JIaHl1, K1 MATBEPUKYIOTh Teopito Bennkoro Bubyxy; nomryk
KUTTS Ha 1HIIKX Tu1aHeTaX COHAYHOT CUCTEMU; MIKHAPOH1 HAyKOB1
IPOEKTH 3 TIOLIYKY JKUTTA y BeecBiTi, BeMKOMacITabHy CTPYKTYpPY
BcecBiTy; 3araapHONpUiHATI Mojiei (ClieHapii) HOro MOXOKEHHS i
PO3BUTKY; IMOBIPHICTb ICHYBaHHS KUTTS Ha 1HIIMX IJIaHETaX, FOTE3y
o iICHYBaHHS 1HIIKX BCcecBiTIB; MPUPOILY PETIKTOBOTO
BUIIPOMIHIOBAHHS; aHTPOMTHUN TPUHITUII.

L{innichuii komnonenm

Busenae cmasnenns ma goopmynioe oyinouni CyIKEHHS IIOO:
0coONMMBOCTEH 3eMJll SIK YHIKaJIBbHOI M1aHeTH COHSYHOI CUCTEMH;
ICHYBaHHS 1T03a36MHOT0 XUTTS y BcecBiTi; yHIKaIbHOCTI HAIIIOTO
Bcecsity.

dyHnaMeHTalbHl B3aeMomii B mpupoxdi. Poib
¢iBUYHOI Ta acTpoHOMIYHOI Hayk Yy (opMmyBaHHI
HAyKOBOT'O CBITOIVISITY CYy4YacHOI JIFOJUHH.
€1uHa TpUPOAHUYO-HAyKOBa KapTuHa CBITY. IcTopis
pO3BUTKY ysBiIeHb 1po Bceecsit. I[loxomxkenus #
po3BuTok BcecBity. OCHOBHI TOJIOXKEHHSI CHEIIAIbHOL
Teopii BigHOCHOCTI. IIpobnemu kocmornorii. JlroguHa y
Bceciti. AHTponHUI NpuHUUI. IMOBIpPHICTh KUTTS Ha
IHIIUX [UIaHeTaX. YHIKaJbHICTH Hamoro Bceecsity.
[TutanHs ICHYBaHHS 1HIIUX BCECBITIB.

Haguanvni npoexmu

Ipaxkmuxym i3 po3e’a3yeanns 3adau
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Jlabopamopnuii npaxmuxym

VYiarajJobH004i 3aHATTH

Pe3zepB

dizuka

IpodiibHuii piBeHb

10 kaac

DizMYHNHA CKJI

ATHUK

(6 roguH Ha TYXKACHB; BChoro 210 romun)

OuikyBaHi pe3yJabTaTu

Opi€cHTOBHMH 3MICT HABYAJbHOI0 MaTepiajay

Beryn

3Hanuesuli KOMNOHEHM

Onepye nonammsamu i mepminamu HayKa, HAyKOBa TEOPIsl.

llosacuroe ponb (HI3UYHOTO 3HAHHS B JKUTTI JIIOAUHU Ta CYCHIJIBHOMY
PO3BUTKY.

L{innichuu xomnonenm

VYeBiIoMITI0E HEOOX1AHICTh CAMOPO3BHUTKY I CAMOHABYAHHS B YMOBax
[J100aJbHUX 3MiH 1 BUKJIHKIB.

CBiTOIISAHUI TOTEHITIAN TPUPOIHUYUX HAYK. Poib
(b13MYHOTO 3HAHHS B )KUTTI JIIOAWHY Ta CYCHIJILHOMY
po3BuTKy. [louaTkoBi BimoMocCTi TTpo pyHAaMEHTATBHI
¢bi13uuHi TEOPii SIK OCHOBY CydacHUX (Pi3UKU Ta aCTPOHOMII.

Po3mia 1. Mex

aHiKa

3HAHHEBUL KOMNOHEHM

Onepye nonammsamu i mepminamuy: MEXaHIYHUN pyX; MaTepiaibHa
TOYKa; TBEPJE TLJIO; LIEHTP MACH Tija, TUIO BIJIIKY, IHepIliabHa Ta
HElHepIliadbHa CUCTeMa BIUTIKY, Pa/ilyC-BEKTOP, TPAEKTOPIS,
HePEMIIICHHS, TPOUICHUH MIJISAX, ITBUIKICTD, IPUCKOPCHHS,
IPUCKOPEHHS BUTLHOTO TMAIiHHS, IEP10JI, YaCTOTa, KyTOBA IIBUIKICTD,

KinemMaTnaHU OMHMC MEXaHIYHOTO PyXy MaTepialibHOI TOUKH.
PiBHOMIpHUI 1 HEpIBHOMIpHUHN TIpsAMOiHIAHUK pyX. [padiku
3QJIKHOCTI KIHEMAaTUYHUX BEJIMYMH BiJl 4acy y
PIBHOMIPHOMY 1 PIBHOTIPUCKOPEHOMY pyXax.

BinHocHicTh MexaHigHOTO pyxy. KiHemaTnyHi
XapaKTePUCTUKH B PI3HUX CHCTEMaX BIIJIIKY: BITHOCHI Ta

JIOLIEHTPOBE MIPUCKOPEHHS, TAHT€HI[IHE IPUCKOPEHHSI, BITHOCHICTD
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MEXaHIYHOTO PyXy; 3aKOHH IMHAMIKH; TUCK, B’ S3KICTb,
TypOyJI€HTHICTh, 3aKOHU MEXaHIKH P1IMH 1 ra3iB; MEXaHi4Ha poOoTa,
MOTY>KHICTh, KIHETUYHA €HEPris, MOTeHIllaJIbHA eHeprisi, poOoTa Cui
TSOKIHHS, TIPYKHUX CUJI, CHJI TEPTS, IMITYJIbC, MOMEHT 1IMITYJIbCY,
MOMEHT CHJIW; TIOCTYJIAaTH CIeIialIbHO1 Teopii BITHOCHOCTI.

Iloscuioe: OCHOBHI TIOHSITTS Ta 3aKOHU, TPUHITUITH, MPABHJIa MEXaHIKA
ta CTB, dpopmynu ais Bu3HadeHHS (Pi3UYHUX BEIMYMH, MAaTeMaTUYHI
BUpa3u 3akoHIB MexaHiku Ta CTB, B1acTUBOCTI MpOCTOPY 1 4acy y
KJIACUYHIN MeXaHilll Ta y CHeliaibHii Teopli BIAHOCHOCTI, CYTHICTb
NPUHIUIIB BiTHOCHOCTI ["aninies Ta A.EitHimTeliHa, BITHOCHICTh
JOBKUHHU U Yacy, BITHOCHICTb OJTHOYACHOCTI MOJIINA y pyXOMiii i
HEPYXOMil CUCTEMI BIJUTIKY, IPOCTOPOBO-YACOBI BIACTUBOCTI
(b13UYHOTO CBITY.

Busnauae ymoBwu, 3a SKUX MeXaHIYHA €HEPris, IMITYJILC, MOMEHT
IMITyJIbCY 30€pIraloThCs; pIBHOBArM TBEPOTO TLIA; MEXKI
3aCTOCYBAHHS 3aKOHIB MEXaHIKH.

JisinbHicHUL KOMnOHeHm

Cnocmepizac i onucye pi3H1 BUAN MEXAHIYHOTO PYXy 1 MEXaHIYHOT
B3a€MO/I1 TUI B PUPOJI 1 TEXHILII.

Po36’s3ye 3a0aui (p13HUX BUIIB 1 TUIIIB, Y TOMY YHCI1 KOMOIHOBaHI 3
KUTBKOX PO3JUIIB (PI3UKH) HA 3aCTOCYBAHHSA:

- (PyHKIIIOHAJIBHOT 3aJIEKHOCTI M1k (PI3MYHUMH BEIMYMHAMU Ha:
PIBHOMIpHUH Ta pIBHONPUCKOPEHUM MPAMOMIHINHUN pyXH, BIAHOCHHUMA
PYX, pIBHOMIPHUN Ta HEPIBHOMIPHHI pyX IO KOy, 00EepTaIbHUM pyX
TBEPJIOTO Tija, pyX MM €0 KUIBKOX CHJI, PyX 3B’SI3HUX TUI, PyX PIIUH

1HBapiaHTHI BenuuuHU. [Ipunnmn BigHocHOCTI [amies.
Knacuuaunii 3axk0oH qo1aBaHHS IIBUIKOCTEMH.

KpuBomniniitnuit pyx. PiBHOMipHMIA Ta HEPIBHOMIPHUH pyX 10
KOJTY.

OCHOBHI ITOHATTS 1 3aKOHU JHHAMIKH.

[HeprianbHi Ta HEelHEpIiaIbHI CUCTEMH BIAJIKY 1 SIBHUILA, 1110
B HUX CIIOCTEPITalOThCHI.

Cunii B MexaHiIi.

[ToreHuianbHa Ta KIHETUYHA EHEPTIi.

YMOBU piBHOBaru TBEpAOro Tijia. MOMEHT CUIIH.
Oo6epranbpHUlt pyx TBepAoro Tiia. OCHOBHE PIBHIHHS
JUHAMIKA 00epTaIbHOTO PYXY.

MowmeHnT iMmmynbey. KineTnuHa eHepris Tijia, ike 00epTaeThCsl.
["ipockor.

3akoHu 30epeKeHHs B MEXaHIII1: 3aKOH 30€pexKeHHS
IMITYJIBCY, 3aKOH 30€pEeKEHHSI MOMEHTY IMITYJIbCY, 3aKOH
30epeKeHHsI CHeprii.

MexaHika piuH 1 Ta3iB: TUCK Yy piAMHAX 1 ra3ax, 3aKOH
[MTackans, 3akoH Apximena, 3akoH bepHyii, B’SI3KICTb.
Me3xi 3acTOCYyBaHHS 3aKOHIB KJIaCUYHO1 MexaHiku. OCHOBHI
nosioxkeHHs1 CTB Ta ixHi Hachiaku. PensaTuBICTChKUM 3aKOH
JIOJaBaHHA IIBUIKOCTEM.

Pexomenoosani oemoncmpayii
1. BiIHOCHICTB pyXYy.
2. 3aJIeXHICTh TPAEKTOPIl pyXy Tija Bijl 00paHOi CUCTEMU
BIJUTIKY.
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1 Ta3iB, pyX B HEIHEPUIAIBHUX CUCTEMAX BIJUIIKY; PyX TiJ, IIBUIKICTh
SIKUX HAOIMKAETHCS 0 MIBUAKOCTI CBITIIA;

- 3akoHiB: HrtotoHa, ['yka, Apximena, bepHyii, BCeCBITHBOTO
TSOKIHHS; 30epeKeHHs (€Heprii, IMITyIbCy, MOMEHTY IMITYJIbCY );
nepeTBopeHHs JIopeHia, peasTUBICTCHKUN 3aKOH JT0AaBaHHS
HIBUJIKOCTEN.

Excnepumenmanbro 0ocnioxcye BIaCTUBOCTI PI3HUX BUIIB PYXY,
8U3HAYAE TTApAMETPH pyXy (IPUCKOPEHHS PYXY, BUCOTY 1 NAJIbHICTh
NOJIbOTY T1J1a, KHHYTOT'O MiJ KyTOM /10 TOPU30HTY, KO€(ILIEHT TepTH);
nepegipsie 3aKOHU PyXy 1 30€pEKEHHS; 8UMIPIOE CUITH.

3acmocosye METOIM MOJISTIOBAHHS Ta aHAJIOT1H ISl TIOSICHEHHS
MEXaHIYHUX SBHUIII 1 MPOIIECIB.

VYmie rpadiuno 300paxkar GyHKIIOHAIBHI 3aJIEKHOCT1 OIUCY
MEXaHIYHOTO PyXy Ta B3a€MOIII.

Bukopucmogye HaOyTi 3HaHHS Y HaBYAIbHIN 1 IPAKTUYHIN TISTTBHOCTI.

Linnicnuu xomnoneum

BusiBisie craBieHHs Ta OIIHIOE HA SKICHOMY PiBHI pe3yJabTaTh
BUKOPHUCTAHHS 3HAHb 3 MEXaHIKH B PEAIbHUX KUTTEBUX CUTYyAIisX.
BucnoBitoe cymkeHHsT o MPOCTIp 1 9ac, 3B’ 30K KIACUYHOI Ta
PEIISITUBICTCHKOT (P13UKH.

Hampsim mBuaKoCTI mijg yac pyxy mo Kodry.
OO6epTaHHs Tija 3 PI3HOIO YaCTOTOIO.

JlomaBaHHs CHJI, IO JIFOTH IT1J] KyTOM OfHA 0 OJHOI.
PiBHOBara Ti1 mi g1€0 KIJIBKOX CHIL.

YMOBU piBHOBAru Till.

Jocmig 13 «xoimooom [amines.

. IIpo Teopito BimHOCHOCTI ((hparMeHTH BifcO)

10 3aJIe’KHICTh CUJIU MPY>KHOCTI B Jedopmariii.
11.Cunu Teprs.

12.3MiHa eHeprii TUT TPy BUKOHAHHI pOOOTH.
13.B3aemH1 nepeTBOPEHHS KIHETUYHOI 1 MOTEHIIaIbHOT
€HEeprIi.

00N L kW

Hasuanwvni npoexmu

Ipaxkmuxym i3 po3e’a3yeanns 3adau

Po3aia 2. MoJjieky/asipHO-KiHeTHYHA Teopisi

OynoBHu peuyoBUHH. TepMoauHamika

3HanHesUU KOMNOHEHM
Onepye nonammsamu i mepmiHamu: aToM, JIpo, HYKJIOHHU, 130TOIIH,
POTOHHO-HEUTPOHHA MOJIEJIb ATOMHOTO SiIpa, HAHOMAaTepiaJiu,

OCHOBHI MOJIOKEHHS MOJIEKYJIAPHO-KIHETUYHOT Teopii Oy0BH
pedoBUHU. ATOMU 1 MOJIeKysd. ByioBa aroma 1 aTOMHOTO
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MOJIEKYJISIPHO-KIHETUYHA TEOP1si, CUIIU MOJIEKYISIPHOI B3a€MO/III, aapa. CydacHl METOAU JOCIIKEHHS OyJJOBU PEUOBUHH.
BITHOCHA MOJIEKYJISIpHA Maca, aTOMHa OJUHUIISI MACH, KIJIbKICTh Hanomarepianu.
PEUYOBUHU, MOJIIPHA Maca, HOPMaJibHI YMOBH, 3aKOH ABOTaJIpo, Ineanbuwmii ra3 gk ¢izuana moaens. [IBUAKOCTI MOJIEKyI
171IeaTbHUM Ta3, OCHOBHE PIBHSIHHS MOJIEKYJISAPHO-KIHETUYHOT Teopil ra3y Ta ix BuMiptoBadHs. Tuck raziB. OCHOBHE piBHSHHS
ra3iB (piBHsHHS Kiay3siyca), THCK, CepelHs KBaJApaTUIHA MIBUJIKICTh MOJICKYJISIPHO-KIHETUYHOT Teopii ra3iB. PiBHSHHA cTaHy
PYXy MOJIEKYI, yHIBepcajabHa ra3oBa cTalia, TeMIeparypa, Yucio i1eanbHOTO rasy. ['a30Bi 3aK0HMU.
CTYII€HIB CBOOO/IH, CTATUCTUYHI 3aKOHOMIPHOCTI, PIBHSIHHS CTaHy OCHOBM TEPMOJMHAMIKA: OCHOBHI IOHATTS TEPMOAMHAMIKH,
171eabHOrO ra3y, napulajJbHUN TUCK, 3aKOH JlalbTOHA, ra30B1 3aKOHH, | MEPIIMM 3aKOH TEPMOJMHAMIKH, poOOTa 171eanbHOro razy npu
BHYTPIILIHS €Hepris, po0oTa rasy, 3aKOHU TEPMOAMHAMIKH, EHTPOMis, | 130Mpoliecax, afladaTHUI Ta MOJITPOINHUN MPOLIECH O0OPOTHI
nuki Kapno, agiabaraumii nponec, KK/ rermoBoro nsuryHa; Ta HeoOOpOTHI Mpouecu. ExnTpomnis. [{ukinu TernoBux MamivH,
HacHMYeHa Ta HEeHacH4YeHa napa, adCOJIFOTHA Ta BIIHOCHA BOJIOTICTh uuki KapHo, 1pyruii 3akoH TepMOJIMHAMIKH, TPETii 3aKOH
NOBITPS; TOBEPXHEBUM HATAT PIIMHU, 3MOUYBaHHS, KallUJIApHI SIBUILA; | TEPMOAMHAMIKH.
BJIACTUBOCTI KPUCTAIIYHUX 1 aMOP(MHUX T1JI, MEXaHIYHA HaIpyTa, PeasnbHi razu
3akoH ['yka, mogynp FOHra, niarpama po3Tsry TBEpauX Ti1; piBHOBara | BmacTuBocTi HacuueHoi i HeHacuyeHoi napu. Bonoricts
¢da3 Ta ¢a3oBi MEPEXO/IH. MOBITPS.

Teepai Tina (kpucraniyai Ta amopdHi), MeXaH14HI
Toscuroe: meToau noChiKeHHs Oy0BY PEYOBHHY; BJIACTUBOCTI TBEPJIUX TLJI, MEXaHIYHA HAIIPYTa, MOIYIb
JTUCKpETHY Oy/loBYy pedoBUHH, 0CHOBHI nosiokeHHs MKT; cmocobu FOnra, TerioBe po3muUpeHHs TBEPAUX Til.
BU3HAYECHHS PO3MIPIB 1 MAaC MOJIEKYI, IPUPOTY CHJI MIKMOJIEKYIsIpHOI | PiguHu: 3aranpHi BnacTUBOCTI Oy/lI0BU PiIMH, TOBEPXHEBUM
B3aemoii, nociaig lItepHa, BIaCTUBOCTI arperaTHUX CTaHIB PEYOBUHM | IAp P1AMHU, IOBEPXHEBUN HATST, OCMOTUYHUI TUCK,
Ha ocHOB1 MKT, MiKpOCKOMIYHI Ta MAKPOCKOIIYHI TApaAMETPH a3y, 3MOYYBaHHS, KalUIPHI SBHILA.
TEPMOAMHAMIYHUI Ta MOJIEKYISAPHO-KIHETUUHMM 3MICT Temneparypu, | Piaki kpucranu.
OCHOBHE PIBHSIHHSI MOJIEKYJISIPHO-KIHETUYHOT T€OPii, Ta30B1 3aKOHH, PiBHoBara (a3 ta ga3oBi nepexoau.
EHTPOIIIIO K (PYHKIIISI CTaHy TEPMOAUHAMIYHOI CUCTEMH;
3aCTOCYBaHHS MEPIIOTO 3aKOHY TEPMOJUHAMIKH JI0 130TPOIIECIB, Pexomenoosani oemoncmpayii
MIPUHIIUII 11 TETUIOBUX MAIIIMH, BIIACTUBOCTI P1JIMH, Ta31B Ta TBEPAUX 1. Mogens nocniny Pesepdopna.
T11 Ta 1X (ha30B1 HEPEXOU, 3AJEIKHICTL TUCKY 1 T'YCTUHHA HACHYEHOIL 2. BracTtuBOCTI HaCHYEHO]T MTApH.
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Tapy BiJl TEMIEPATypH, KallJIsIPHICTh 1 3MOUYyBaHHS, JAlarpaMy CTaHy
PEUOBHHHU.

JisinoHicHULL KOMNOHEHM

Cnocmepieae i onucye G13udHI BIACTUBOCTI PEUOBUHU y IPUPOII 1
TEXHIIII.

Po36’a3ye 3anaui (pi3HUX BUIIB 1 THIIIB, Y TOMY YHCJII KOMOIHOBaHI 3
KUTBKOX PO3ALUTIB (DI3MKHM) HA: PO3PAXYHOK KIJTBKOCTI PEYOBHHH,
BUKOPHUCTAaHHS OCHOBHOIO piBHAHHS MKT, piBHSIHHS cTaHy rasy,
ra3oBUX 3aKOHIB, IEpIIOTo 3akoHy TepmoanHamiku; KKJI TerinoBoi
MAIllMHU; BU3HAYCHHS BOJIOTOCTI TOBITPSI, TOBEPXHEBOTO HATATY;
BU3HAYCHHS MOJYJIS TIPY>KHOCTI.

byoye ta ananizye rpadiku 130MpoIIeCiB; iarpamy po3Tsry.
Excnepumenmanvuo docniosicye 1301poIiec, BAMIPIOE BOJIOTICTh
MOBITPS, aTMOC(EpHU THCK; BU3HAYA€E KOC(IIIEHT ITOBEPXHEBOTO
HATSTY PiJIMH, MOJYJIb TIPY>KHOCTI TYMH.

3acmocogye METON MOJIETIIOBAHHS Ta AHAJIOT1N JJIs MOSCHEHHS
TEIJTIOBUX SBUII 1 MPOIIECIB.

Bukopucmogye nabyTi 3HaHHsI y HaBYAJIbHIH 1 IPaKTUYHINA JISUTBHOCTI.

L{innichuu xomnonenm

Bucnosntoe cyoorcenns mono rmodanbHUX MPoOIEM JIFOICTBA,

OB’ SI3aHUX 3 EHEPTETHYHUM Ta PECypCHUM 3a0e3MeUeHHsIM, 3MiHU B
KJIIMaTi 3eMill, pOJIb TEIIOEHEPTETUKHU B EKOHOMILII Ta CyCHUIBHOMY
KUTTI KpaiHHU, €KOJIOT1YH1 3arpO3H 11010 BUKOPUCTAHHS TETUIOBUX
MallvH, 3a0py/THEHHSI CEPEI0OBUINA, BAPOOHUIITBA Ta yTHITI3aIll]
CUHTETUYHHUX MaTepialiB.

Oyinroe BIUTMB BOJIOTOCTI TTOBITPS HA JKMBI OPTaHi3MU Ta TEXHOJIOTTYHI
POLIECH; TO3UTUBHUMN 1 HEraTUBHUI BIUIMB OBEPXHEBO-aKTHUBHUX

3. KurmiHHs Boau 3a 3HUKEHOTO THCKY.

4. bynoma i IpUHIIKII JTii IICUXpOMETpa.

5. TloBepxHeBuUM HATST PIAUHHU.

6. CxopoueHHs MOBEPXHI MIJIbHUX TUTIBOK.

7. KaminsgpHe miiHIMaHHS PIIAHH.

8. IlpyxHa ¥ 3anumkoBa aedopmarii.

9. BupouryBaHHsI KpUCTaJIB.

10.BiacTuBOCTI Ta 3aCTOCYBaHHS PIAKUX KPUCTAIB 1
MOJIIMEPIB.

11.3anexHicTh MiXK 00’€MOM, TUCKOM 1 TEMIIEPATYPOIO.

12.3MiHa BHYTPIIIHBOI €HEPTii TiIa BHACIIIOK BUKOHAHHS
poboTH.

13.HeoOOopOoTHICTh TEIJIOBUX ITPOIIECIB.

14 . TlpuHIUm aii TemI0BOro ABUTyHa.

15.Mogemi pi3HUX BHUJIIB TEIJIOBUX JBUTYHIB.

16.bynoBa Xo10AMILHOI MAITUHH.
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PEYOBHMH, KalJIIPHUX SBUII B IPUPOI Ta TEXHIIll, CydacHi
TETI0130JISIIMHI MaTepiaIn.

Jlabopamopnuii npakmuxkym

3a pe3ynbraTaMi BUKOHAHHS JIA0OPaTOPHOTO MPAKTUKYMY YUH1
OBOJIO/IIBAIOTh €KCIIEPUMEHTATbHUMH METOJJAMU BUMIPIOBAHHS
G13UYHUX BEJIUYUH, JOCIIIIKEHHS SIBUII, YJIOCKOHATIOIOThH HABUYKHU
po060TH 3 GI3UYHUMU MPUIIATaAMU, YI0CKOHATIOITh 3/1aTHICTh
y3arajibHIOBAaTH AOCIIIHI (DAKTH 1 pOOUTH BUCHOBKH PO
CIIOCTEPEKyBaHi SIBUIIA 1 TPOIIECH.

1. BusHaueHHS MPUCKOPEHHS TiJIa MMiJT 9ac

PIBHOIIPUCKOPEHOTO PYXY.

JlocimipkeHHS BUILHOTO IMagiHHS Ti.

JocaimpkeHHs pyxy Tijia, KHHyTOTO TOPU30HTAILHO.

BuzHaueHHs 1ieHTpa Mac Iockux Qiryp.

BuMmiproBaHHSI TPUCKOPEHHS BUIBHOTO NaA1HHS.

JlocmiKeHHS pyXy Tila, KHHYTOTO BEPTUKAIIBHO BIrOPY

BumiproBaHHSI Macu TiJ.

JlocniipKeHHs TPYKHUX BIIACTUBOCTEN TIJI.

. Buznauenns momysns pr)KHOCTl TYMHU.

10 JlocaimkeHHs pyxy 3B’ I3aHUX TiJ.

11.Bu3zHayeHHs rajibMiBHOTO MUISXY TiJIa Ta Koedili€HTa
TEPTS KOB3aHHS.

12. JocmimkeHHs IepETBOPEHHS MOTEHITIaTbHOT €Heprii B
KIHETUYHY.

13. lochimKkeHHs MEXaHIYHOTO PyXy TLT 13 3aCTOCYBaHHSIM
3aKOHY 30€peKEHHS CHEPrii.

14. JlociiipkeHHs] 00epTaabHOTO PyXy TBEPAOTO Tijia.

15.O11HIOBaHHS pO3MIPIB MOJICKYI.

16.BumiproBanHsi aTMOC(EPHOTO THUCKY.

17.BusnadeHHs nocTiiHoi bonbiimana.

18.Bu3HaueHHS KUIBKOCTI BOJISTHOT Mapy B TIOBITPI.

19.BuBueHHs OJTHOTO 3 130MPOIIECiB.

20.BuznavueHHs1 koedillieHTa MOBEPXHEBOIO HATATY
PIIUHH.

00N U AW
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21.BusHadueHHs MO IPYXKHOCTI PI3HUX PEUOBHH.

Haesuanvui npoexmu

Ipakmukym i3 po3e’azyeanns zaoau

YiarajJpbHIOI04Yi 3AaHATTHA

Pe3epB
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ACTPOHOMIYHMI CKJIATHUK

(1 rox. Ha THOXAEHB BChOTO 35 TO1)

Ouikyeani pe3yiomamu

OpicumoeHUIL 3MICI HAGUATILHO20 MAMEPIAY

Bceryn.

3HauHeBUU KOMNOHEHM

Onepye nonammsmu i mepminamu: 00’ €KTH TOCIIIKEHHS B aCTPOHOMIT,
OCHOBHI1 PO3/ILJIM aCTPOHOMI1; KOCMIYH1 MPOTrPaMHU.

llosacuioe: TPUYKHYU, IO 3yMOBWIH M CTUMYJIIOBAJIM 3aPOXKEHHS i PO3BUTOK
aCTPOHOMIi; POJIb CIOCTEPEKEHb B aCTPOHOMIT, MPUKJIIAIN BUKOPUCTAHHS
ACTPOHOMIYHMX 3HAaHb B )KUTTEIISIIBHOCTI JIOIUHU; 3B’ I3KM aCTPOHOMII 3
IHIITUMU HayKaMH.

L{innicnuii komnonenm

O11iHIO€ 3HAYEHHS aCTPOHOMII JJIsl MPAKTHYHOTO 1 TyXOBHOTO PO3BUTKY
JIIOJICTBA.

AcTpoHOMIs — (pyHIaMeHTaIbHa Hayka. Po3ainu
acTpoHoMmii. O0’€KTH TOCHIPKEHHS B ACTPOHOMI].
ACTpPOHOMIYHI CLIOCTEPEKEHHS. 3B’ 130K
aCTPOHOMII 3 IHIIIMMH HayKaMHu.

3HAa4YEeHHs aCTPOHOMIUHUX 3HaHb JUIs JIFO/ACTBA..

Pexomenoosani oemoncmpayii
1. [TopTpeTy BUgaTHUX aCTPOHOMIB.
2. 300paskeHHS 00’ €KTIB JOCTIHKCHHS B
aCTPOHOMII.

Po3zaia 1. CniocrepesxkenHsi 30psiHOro Heda. Pyx HeOeCHMX CBITHJI

3HanHegUN KOMNOHEHM

Onepye nonammsmu i mepminamu: HeOecHa cdepa, CUCTEeMU HEOECHUX
KOOpAUHAT (rOpu30HTaJIbHA, Meplia 1 Jpyra eKBaropiajbHa), OCHOBHI JIIHIT 1
TOYKH HeOecHO1 cepu, cy3ip’s, BUIuMa Ta abCOMIOTHA 30psSHA BEJIMYUHA;
dbopmymna Ilorcona, onuHMIN BijcTaHeH (aCTPOHOMIYHA OAUHUIIS, ITAPCEK,
CBITJIOBUHM PIK), MaITl 30PSHOTO Heba, KaTajJoru HebecHUX 00’ €KTIB,
KyJIbMiHaIlisl, €KJIINTHKA, MpeIecis, COHIYHA 1 30psHa 100a, cepenaHe CoHie,
30pSTHUM 1 TPOIIIYHUN POKH.

Toscuroe: moain 30pssHOTO Heba Ha Cy3ip’s, IX KUTBKICT 32 Cy9acHUM TO1IOM,

3B’S130K MK IHTGHCHBHICTIO BUIIPOMIHIOBAHHS, BIJICTAHHIO Ta BHJIMMOIO

3opsiHe HeOO, HeOecH]1 cBiTUIA 1 HeOecHa cdepa.
OcHoBHI JIiHIT ¥ TOUKW Ha HEOECHIM cdepi.
Cucremu HEOECHUX KOOPIUHAT.

Cy3sip’s. Buaumi it abconroTH1 30psiH1 BEIHUUHU.
BusnauenHns BijcTaHeil B acTpoHOMii. 30psiHi
Marnu i Katajaoru HeOecHUX 00’ €KTIB.

JloGoBuii pyx HEOECHUX CBITHIL.
3MiHa BUIVISTY 30PSTHOTO HEOA yIIPOIOBK POKY.
Buaumuii pyx CoHIsl.
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30PSTHOI0 BEJIMYMHOIO, BAKOPUCTAHHS TOPU30HTAIBHOI Ta €KBAaTOPiadbHOI
CUCTEM KOOPJUHAT; IPUYUHU 3MIHU 30pSTHOTO HeOa BIPOJOBK 100U, POKY,
BUIJISI] 30pSTHOTO Heba Ha Pi3HUX MIUPOTAaX, 3aJIEKHICTh BUCOTH IOJIIOCA CBITY
BiJl TeorpadiqHOi MIUPOTHU MICIIS CITOCTEPEKECHHSI

BuguMul pyx COHIIS BiTHOCHO 31p MPOTITOM POKY, 3MIHY JTHS 1 HOU1 Ta TP POKY,
BUKOPUCTAHHS 30pSHOTO Ta COHSYHOTO Yacy, MIPUHIUIHN BUMIPIOBaHHS 1 140U
qacy, IPUYHUHY PI13HOI TPUBAIOCTI 30PSHOT 1 COHSIYHOI JOOH, BBEICHHS IIIKaJI
aTOMHOTO 1 KOOPAMHOBAHOTO Yacy.

JisnbHICHUL KOMNOHEHMm

Opienmyemscs Ha MmicuieBocTi 3a CoHileM, cy3ip’simu 1 [lossipHoIO 30peto.
Iloka3ye na 30pstHOMY HeO1 XapakTepHi cy3ip’si; Hahsckpasimi 30pi (Cupiyc,
Bera, Kanena, Crika, ApkTyp); TOUKH 1 J1iH1i HeOecHOI cdepu.

Kopucmyemucsa 30psHuMH aTiacaMu, KarajgoraMu HebecHUX 00’ €KTiB (Y TOMY
YUCII i KOMIT FOTEPHUMH CHCTEMaMH OP1€HTYBAHHS)

Po3é’a3ye 3a0aui Ha 3HAXOKEHHS BUCOT CBITHJI 32 3aJJaHUMH €KBATOPiaIbHUMH
KoopauHaramu; Ha popmyny [lorcona, Bu3HaYeHHS Hacy.

Linnicnuu xomnoneum
Ouyintoe cy3ip's SIK MaM'SITHUKW CTapO/IaBHBOI KYJIBTYPH JIFOJICTBA; POJIb
ACTPOHOMIYHHUX CIOCTEPE)KEHb Y BU3HAYCHH1 Yacy 1 JITOUMCICHHS.

Burnsig 3opsitHOro Heba Ha Pi3HUX MIMPOTAX.
OpieHTyBaHHS Ha MICIIEBOCTI IO HEOECHUX
cBiTUIaX. BuzHaueHHs dyacy 3 aCTpPOHOMIYHUX
CIIOCTEPEKEHb.

Pexomenoosani demoncmpayii
Monens HeOecHOI chepmn.
30psiHI Manu 1 KaTajaory.
I'moGyc 3opsiHOTO HEDA.
Tenypiii.

b

Haeuanwvni npoekmu

Ilpaxkmukym i3 po3e’a3yeanns 3aoau

Po3aia 2. Coussuna cucrema. Dizuka i COHAYHOI CHCTEMU

3HAHHEBUL KOMNOHEHM
Onepye nonammsamu i mepmiHamu: TEOUEHTPUYHA Ta TeI10IEHTPUYHA CUCTEMU
cBity, CoHsIUHA cUCcTEMA, OCHOBHI eTanu hopmyBaHHsI COHSIYHOI CHCTEMU,

Cucrtemu cBity [ITonemes 1 M. Konepuuka. Etanu

dhopmyBanHs Ta OynoBa COHSIYHOI CHCTEMH.
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TUTaHeTa, KapJIMKOBa TuTaHeTa, Maii Tita COHSIYHOI CHCTEMH, acTepOil], KOMETa;
METEOpHE TiJI0, METEOP, METEOPHUH TIOTIK, paliaHT, METCOPHT, TUTAHETE3UMAJTb,
npaBwio Tinmyca-bone, kKoH(Irypalli miaHeT, BEepXHi 1 HUKHI TUTAHETH, TIJIAHETH
3eMHOI IPyIIH 1 TUTAaHETU-TITaHTH, 3akoHH Kemepa, KocMOc, ITY4YHI CYITyTHUKH
Ta aBTOMaTHYHI MDKIUIAHETHI CTaHIIIi, KOCMIYHI IIBUIKOCTI, (pazu Micsis,
¢i13uyHi Ta OpOITATIBHI XapAKTEPUCTHKH TIIAHET.

lloscuioe: OCHOBHI TIIOTE3HU 1 T€OPii BAHUKHEHHSI COHSYHOI CUCTEMHU; OYIOBY
COHSAYHOT CUCTEMH; CXEMaTUYHO MEXaHi3M YTBOpEeHHs M1aHeT y COHAYHIN
CUCTEMI1, IPUUMHU MAPHUKOBOTO €(PEKTy; KOCMIYHI TPUYMUHU KIIIMATUYHUX 3MI1H
Ha 3eMJIi; MPUYMHU BUHUKHEHHS MPUILIMBIB 1 BIAIUIMBIB HA 3eMJll; PUHLIUIL
BUKOPUCTAHHS TOPU30HTAIBHOTO Mapayiakcy JjIsl BA3HAUCHHS BiJICTaHEH y
CoHsuHI#M cucTeMi; 3aKOHU PYXy KOCMIYHUX TUT, azu Micsliisl Ta IpuauHy iX
HOSIBY; IPUYMHY MICSIUHUX Ta COHSYHUX 3aTEMHEHb; YMOBU BUJUMOCTI IIJIAHET y
PI3HUX KOHQITYpaIifax Ta BUIUMUN NETIIeNoAI0HU pyX TUIaHeT; Pi3uyH1 Ta
opOiTanbHI XapaKTePUCTUKH TIAHET,

TOJIOBHI MOAIOHOCTI Ta BIAMIHHOCTI MK TJIAaHETaMH 3€MHOI TPYIIH Ta
IUTaHeTaMU-TiranTaMu; pi3uyH1 XapaKTepucTUKH MauxX Ti1 COHSIYHOT CUCTEMU;
YTBOPEHHSI XBOCTA KOMETH; PUPOAY CBITIHHSI METEOPIB; CYTh aCT€POiTHOT
HeOe3neKu A 3eMJli; BUKOPUCTaHHS 3aKOHIB PyXy B HeOECHIN MeXaHilli;
BUKOPHCTAHHS 3aKOHIB PyXy HEOECHUX TLI JJI IPAKTUYHUX MOTPeO
KOCMOHABTHKH; OCOOIMBOCTI pyXiB IITYYHUX CYIMYTHHUKIB Ta aBTOMAaTUYHUX
MIKIUTAHETHUX CTaHIIIN;

JisinoHicHUL KOMNOHEHM
Iloxazye nnanetn COHSIYHOI CUCTEMU, BUIUM1 HEO30POEHUM OKOM;

3akonu Kerepa Ta iX 3B’S130K 13 3aKOHAMHU
Herorona. EnemenTu op0Oit Ta iX reoMeTpuyHe
TTOJJaHHS.

KocMmiuH1 IIBUAKOCTI HA MOBEPXHIX HEOECHUX T1IT
Ta y mpocTopi. PyX mITy4HHUX CYMyTHUKIB 1
ABTOMAaTHYHHMX MDKIUIAHETHHUX CTaHIIH. PO3BUTOK
KocMoHaBTHKHM. KocMiuH1 JociikeHHs 00’ €KTIB
COHSAYHOI CUCTEMHU.

BukopucTanHs 3aK0HIB pyXy JUIsl BUSHAYCHHS
BizcTaHer 10 Ti1 COHAYHOI CUCTEMU, a TAKOXK
pO3MIpIB 1 Mac HEOECHUX TLJI.

Buaumi pyxu Conrs, Micsiis, ruradet. [1nanetHi
KOH(Irypari, CHHOAUYHI Ta CUACPUIHI TIEPIOJIH.
Cucrema 3emirsi-Micsis. @azu Micsist. Micsauni
Ta COHSYHI 3aTEeMHCHHS.

3arasibH1 XapaKTEPUCTUKH IUIAHET, KAPJIIMKOBUX
mIaHeT Ta Manux TiJ1 COHIYHOI CHCTEMH.

Pexomenoosani demoncmpayii
1. Cxema COHSYHOI CUCTEMU.
2. Jlunamiuna Mojaeiab COHSYHOI CUCTEMH.
3. ®oto300paxkenns CoHuist 1 Micsiis mif yac
3aTEMHCHb.
4. KocMiuH1 3HIMKH acTepoOiiB, KOMET, METEOPIB
Ta METEOPHHX MOTOKIB.
5. ®0T0300paKEHHSI METEOPUTIB.
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Posé’a3ye 3anadi Ha: 3akonu Keruiepa, po3paxyHoOK OpOIT 1 KOCMIYHUX
HIBUAKOCTEH; Ha pO3paxyHKH BiJICTaHEW Ta BU3HaueHHs Mac Ti71 CoOHsSYHOT
CUCTEMHU.

Linnicnuu xomnoneum

BUCTOBTIIOE CYOHCeHHs TOA0 3HAYCHHS JOCIIKeHHA Ti1 COHAYHOI CUCTEMHU 3
JIOTIOMOT'0K0 KOCMIYHHMX arapariB; OKpeM1 KOCMI4HI MICIi; OyiHIO€ YHIKAIbHICTh
IIaHeTH 3eMJs, posib MICsId y 3eMHHX MPOIecax.

6. Kapra posnoainy Ha HeOecH1l cdepi paaiaHTiB
B1JIOMHUX METCOPHHUX TTOTOKIB.

7. ®OTO300paKeHHS aCTPOOIEM.

8. 300pakeHHsS KOCMIYHUX arnapariB, TPU3HAYCHUX
U1t BUBYeHHS 00’ €kTiB COHSIYHOI CUCTEMHU.

Haeuanwvni npoexmu

Ipakmukym i3 po3e’sa3yeanus 3aoau

Jlabopamopnuii npakmuxym

1. BurotroBieHHs1 HAUTIPOCTIMIOTrO KyTOMipa i
BUMIPIOBaHHS KyTOBHUX BiJICTaHEH Ha HEOI.

2. Buznauenns Bucotu COHIIS HAJl TOPU30OHTOM 3
JOTIOMOT'OK0 THOMOHa.

3. Busznavennst reorpadiuHoi MIMPOTH MICIIEBOCTI
31 cioctepexeHb [lomspHOT 30pi.

YiaraJpHIOIO4i 3AHATTHA

Pe3epB
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11 kaac

@Di3nyHul CKJIAAHUK
(6 TOIMH Ha THXKIEHD, BCboro 210 roguH)

OuikyBaHi pe3yjabTaTH

OpieHTOBHMII 3MICT HABYAJbLHOI'0 MaTepiaay

Po3zaisi 1. Enekrpoaunamika

3nannesuli KOMnoOHeHm

Onepye nonammsmu i mepmiHamu: TOYKOBUN 3apsijl, IEKTPU3allis TiJ,
EJICKTPUYHO 130JIbOBaHA CHCTEMA TiJl, CICKTPUYHUH 3apsif, CICKTpUIHE
nosie, 3akoH Kynona, JiHii Halpy»KE€HOCT1 €JIEKTPUYHOTO MOJI,
HaIpPY>KEHICTh CJICKTPUIHOTO TOJIsA, TOTEHIIIAJI Ta PI3HUIISA IMOTEHIIIATIB,
EHEPris eNeKTPUYHOTO IOJIsI, TyCTUHA €HEPrii eJIEeKTPUUHOTO MOJI,
EJIEKTPUYHA EMHICTh, KOHJIEHCATOP,

BUJIBHI 1 3B'13aH1 3aps/id, BIAHOCHA Ji€JIECKTPUYHA MPOHUKHICTD
CEpEeIOBUIIA; TTOJIAPU3AIIIS T1eIEKTPUKA;

MOCTIWHUHN ENEKTPUYHUNA CTPYM, JHDKEPEJIO CTPYMY, CTOPOHHI CHJTH, CHIIA
ctpymy, EPC, omip npoBigHMKa, MOTYKHICTh €IEKTPUIHOTO CTPYMY;
NOCJIIIOBHE 1 NapasesibHe 3'€IHaHHs MPOBIIHUKIB; 3ak0oH OMa, npaBuiia
Kipxroda, 3akon Jlxoynsa-Jlenna, KK/ enexrpuunoro kona,

HOCIi €JIEKTPUYHOI0 CTPYMY B PI3HUX CepeoBUIIAX, AlpKa,
€JIEKTPOHHO-IIPKOBHI TIEpeXiJl, EIECKTPOIITH, CJICKTPOJIITUYHA

T COITIallis], €ICKTPOJIi3, 3akoH Dapaes, 10H13a1lis ra3iB, Ta30BUM O3PS
Ta WOTr0 BHUJIM, HAAMPOBIIHICTh, MarHiTHA B3a€MO/I1sI, BEKTOP MarHiTHO1
IHIYKII1, 3aKoH AMmIiepa, cuiia Amriepa, cuiia JlopeHna, MaraitHa
POHUKHICTH CEPEIOBHUIIA; MArHITHA MPOHUKHICTh PEYOBUHH,
JlaMarHeTHKH, TTapaMarHeTUKH, (hepoOMarHeTUKH, MMOCTIHHI MarHiTH,
temrieparypa Kiopi, enexTpoMartiTi, MarHiTHU MOMEHT, SIBUIIE
eJIEKTPOMArHiTHOI iHAYKIi, nocaian M. @apajnes, npasmwio Jlenna,

[Ipeamer 1 METOAM €IEKTPOIUHAMIKH.

EnexTpuuHe nose y BakyyMi: eJIEKTpUYHUHN 3aps/,
B3a€EMOJIISl €JIEKTPUYHUX 3aps/iB, 3aKkoH KynoHa,
€JIEKTPUYHE I10JI€, HAIIPYKEHICTh EIEKTPUYHOIO T0JI,
poboTa CuIl €JIEKTPOCTATUUHOTO I10JIs1, HOTEHI1aIbHUN
XapakTep eJIeKTPOCTATUUHOTO I10JIs1, HOTEHI1a] Ta PI3HULA
MOTEHITaTIB.

Enepris B3aeMoiii e1eKTpUYHUX 3aps/iiB, CHEPTis
€JIEKTPUYHOTO MOJIsI, TyCTUHA €Heprii eeKTPUYHOTO MOJIS.
Enexrpudne mose y pe4oBUHI: IPOBITHUKY B
CJIEKTPUYHOMY 1011, €IEKTPUYHA EMHICTh, KOHAEHCATOPH,
TIEJEKTPUKHU B €JEKTPUYHOMY MOJI1, HOJASIPU3aLis
TIEEeKTPHKIB, T1E€IEKTPUYHA IPOHUKHICTD, EJIEKTPETH 1
CErHETOENIEKTPUKH, 11" €30€TEKTPUKHU, P1IKI KPUCTATHU B
€JIEKTPUYHOMY TIOJi.

[TocTiiHUI €IEeKTPUUHHM CTPYM: €JIEKTPUYHUN CTPYM Ta
YMOBH HOT0 ICHyBaHHsI, 3akoH OMa JU1sl TUUISTHKY KoJa,
3'eIHaHHS MTPOBITHUKIB, CTOPOHHI CHJIH, CJICKTPOPYIIIiiiHa
cuiia, 3akoH OMa /1711 HEOAHOP1AHOT AUISHKY KoJla Ta
MOBHOTO KOJIa, KOPOTKE 3aMHuKaHHs, ipaBmia Kipxroda ta
iX 3acToCcyBaHHS, poOOTa 1 MOTY)KHICTh €JIEKTPUIHOTO
CTPYMY, TEIIJIOBA Jisl €JIEKTPUYHOTO CTPYMY, 3aKOH
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3aKOH €JICKTPOMArHITHOI 1HAYKIII1, BAXPOBI CTPYMHU, SIBUIIIC
CaMOIHAYKIIii, IHTyKTUBHICTb, €HEPTis MAarHITHOTO MOJIsl CTPYyMY, TYCTHHA
eHeprii MarHiTHOTO ITOJIS.

TosicHioe: 3ak0H 30€peXKEHHS €IEKTPUIHOTO 3apsiay, 3akoH Kynona, mexi
X 3acTOCyBaHHS, MPUHIIAI CYNIEPIIO3UIIii, 3B’ 30K HAMPYKEHOCTI
€JIEKTPUYHOTO TOJIS 3 PI3HUIICIO MOTEHITaliB; CyTHICTh CUJIOBOI Ta
E€HePreTUYHOI XapaKTePUCTHUK €IEKTPUYHOTO Ta MArHITHOTO OB,
BILJIUB ITPOBIAHMKIB 1 IIEJIEKTPUKIB Ha €JIEKTPUYHE TIOJIE;

3akoH OMa i IUISSHKH KOJIA 1 MOBHOT'O KOJIa, JIli €IEKTPUYHOIO CTPYMY,
nepeaavy noTy>KHOCTI B1JI JKEpeEIa /10 CIIOXKUBaua; OCHOBHI MOJIOKEHHS
€JICKTPOHHO1 TE€OPil MPOBIAHOCTI METAIIIB, 3aJICKHICTh OTIOPY METAJIEBOIO
IIPOBITHHKA BiJ] TEMIIEPATyPH, TPUPOIY CICKTPHIHOTO CTPYMY B
MeTallax, eJIeKTPOoJIiTaxX, ra3ax, HalmBIPOBITHUKAX, BAKYYMi, €IICKTPUIHI
SBUIIA B KOHTAKTAX Ta X 3aCTOCYBaHHS, BIACTUBOCTI IJIa3MHU; MPUPOIY
€JICKTPOMArHiTHOT B3aEMO/II1, JIIF0 MAarHITHOTO ITOJIsI HA TIPOBITHUK 31
CTPYMOM Ta €NEKTPUYHO 3apsKEH] YACTHHKHU, PyX 3apsKECHUX
YaCTUHOK B MarHiTHOMY TOJI1; MarHiTHI BIaCTUBOCTI pE€YOBUH, 3aKOH
€JIEKTPOMArHITHOI 1HAYKIII1, SBUILE CAMOIHYKIIi, IHTIYKTUBHICTb.

JisinbHicHUlL KOMnOHeHm

3acmocogye oTpuMaHi 3HaHHSA JUIsl 0€31I€YHOT0 BUKOPUCTAHHS
1n00yTOBUX €JIEKTPUYHUX NPUIAIIB 1 TEXHIYHUX IPUCTPOIB.

Po36’s3ye 3anadi (pi3HUX BUIIB 1 TUIIIB, Y TOMY YMCII1 KOMOIHOBaHI 3
KUTbKOX PO3JUTIB (PI3UKHM) HA: 3aCTOCYBAaHHS 3HAHb PO CUJIOBI Ta
€HEPreTUYH1 XapakKTePUCTUKU €JIEKTPUYHOIO MOJISA, MTPUHIUIT
CyNepro3ullii MoJIiB; EMHICTb KOHJIEHCATOPA, €KBIBAJIEHTHI EMHOCTI IIPH
PI3HUX 3’€ITHAHHSIX KOHJIEHCATOPIB, EHEPTII0 3aps/KEHOIO

Jxoyns-Jlenna, KKJI enexrpudHoro xosa, 3aXoau Ta
3aco0u Oe3neKH Mij 9ac poOOTH 3 CICKTPUIYHUMHU
npuctpossmu. Enekrpokapu.

EnexTpuunuii cTpyMm B TBepJuX TU1axX (MPOBITHICTH
METAaJTIB Ta HaIlIBIPOBIIHUKIB, €JICKTPUYHI SBHUIIA B
KOHTAaKTax Ta iX 3aCTOCYBaHHS), BaKyyMi, piAMHAX
(EJIEKTPOJIITH, ENEKTPOTITUYHA JUCOIIALlIS, IIEKTPOIII3,
3akoH Dapajies, 3aCTOCYBaHHSA €JIEKTPOII3Y) Ta ra3ax
(loHi3a11is ra3iB, ra30BUNA PO3pPs/] Ta HOTO BUJIU, TOHATTS
PO IJIa3My Ta il BUKOPUCTAHHS).

EnexTpoMarneTusm (eleKTpoMarHiTHa B3a€MOisl, 3aKOH
AmMriepa, MarHiTHe MoJyie CTPyMy, MarHiTHa 1HTyKLis, JTHI
MarHiTHOI 1HAYKIT PSMOTO Ta KOJIOBOTO CTPYMIB,
OJTHOP1AHE MarHiTHE IMoJe, MOTIK MarHiTHOI 1HIYKIIi1, Tis
MarHiTHOTO TOJISI HA PYXOMI 3apsJKEH1 YaCTUHKH,
BUKOpHCTaHHS cwin JlopeHia; KOHTYp 31 CTPyMOM B
Mar”iTHOMY TI0JI1, MAaTHITHUI MOMEHT KOHTYPY 31
CTPYMOM).

[TocTiliHe MarHiTHE MoJ€ B PeYOBUHI (MarHiTHi
BJIACTUBOCTI PEYOBUHH, MarHiTHa MPOHUKHICTh PEYOBHUHH,
JlaMarHeTHKY, NapaMarHeTuk, pepoMarHeTHKu, MOCTIiH1
MarHiTh, remneparypa Kropi, enekrpoMartitu ta ix
3aCTOCYBaHHS, BIUIUB MarHiTHOTO TOJIS HA JKUB1
OpraHi3Mu.)

EnexrpomarsiTHa 1HIyKIIis (SIBUILE €IEKTPOMArHiTHOI
1aykmii, nocaian M. @apanes, npasuio JleHa, 3akoH
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KOHJIEHCaTopa; Ha 3akoH OMa 1 TOBHOTO KOJIa 3 MOCI0BHUM 1
napajieTbHUM 3’ €THAaHHSM MPOBITHUKIB, nMpaBuiia Kipxroda, 3akon
Jlxoyns-Jlenna, po6oTy Ta MOTYXHICTh e1eKTpuaHOro cTpymy, KK/,
cuity Jlopeniia Ta Amnepa, 3aKOH €J1eKTPOMAarHiTHOT 1HAYKIIi.

Busnauae HanpsiM 1HAYKLIT MarHITHOTO MOJIS, 1HAYKIIHHOTO CTPyMY,
cunu Jlopenua ta Amnepa.

Excnepumenmanvno 0ocniosxcye eNeKTpUYHI KoJia 3 PI3HUMU
€JIEMEHTaMHU, SIBUIIIE €JIEKTPOMArHiTHOI 1HAYKIIIi.

3obpadicye: eNeKTpUYHE Ta MarHiTHE MOJIE 32 JOMIOMOTOI0 CUJIOBUX JITHIH,

€JICKTPOMArHITHOT 1HYKII1i, BUXPOB1 CTPYMH, SBUIIIE
CaMOIHJYKIIi1, IHAyKTUBHICTb, €HEPIis MarHiTHOTO ITOJIS
CTpyMYy, TYCTHHA €HEprii MarHiTHOTO TOJIs).
BukopucranHs sBUIIA €ICKTPOMArHITHOT 1HIYKIIIT B
Cy4YacHI! TEXHIIl: JETEKTOP1 METajy 1Mo aepoIopTy, B
Moi3/11 Ha MarHiTHIA noxyu, modyroBux CBY-neuax,
3anucax 1 BIATBOPEHHS 1H(opMalii.

Pexomenoosani oemoncmpayii

CXEMH 3’ €THaHb €JIEMEHTIB €JICKTPUIHOTO KOJIa. 1. EnextpudHe mose 3apsHpKeHUX KYIbOK.
2. bynona ¥ Aist KOHAEHCATOpA MOCTINHOT Ta 3MIHHOT
L{innichuii komnonenm €MHOCTI.
Bucnosntoe cyoorcenns uyo0o 3acToCyBaHHS HaIIBIPOBIIHUKIB B 3. EHepris 3aps1KeHOT0 KOHIEH CATopa.
Cy4YaCHHUX KOMIT I0Te€pax Ta rajKeTax; BUKOPUCTAHHS €JIEKTPUYHOTO 4. 3anexHicts cum ctpymy Bin EPC mxepena ta
CTPYMY B Pi3HUX CEPEJOBUIIAX; MATHITHOTO TOJISI TA MATHITHUX ITIOBHOI'O OIOPY KOJIa.
BJIACTHBOCTEH PEUOBUHHM B TEXHIIll, MEIUIIMHI Ta B TTOOYTI; BIUIMB 5. Jlist Mar"iTHOTO IOJISI Ha CTPYM.
Mar"iTHOTO Ta €JIEKTPUYHOTO TIOJIIB HA KUB1 OPTraHi3MHU. 6. EnexrpomarnitHa inaykiis. [Ipasumo Jlenma.
7. 3anexuicts EPC inmyKiii Bif MIBUAKOCTI 3MiHH
Mar”iTHOTO TOTOKY.
8. 3anexuictb EPC caMoiHyKIiii BiJl IIBUJIKOCTI
3MIHHM CHJIM CTPYMY B KOJIi Ta 1HAYKTHBHOCTI
MIPOB1THUKA.
Haeuanwvui npoekmu
Ilpakmuxym i3 po3e’a3zyeanns 3aday
Po3aia 2. KoanBanusg Ta XBIUJII

3HanHEBUI KOMNOHEHM

MexaHi14H1 KOJIMBaHHS: KOJUBAJIbHI MIPOLIECH, TAPMOHIYH1
KOJIMBAHHSI, MATeMAaTUYHHUI MasITHUK, Q13MYHUN MasITHUK,
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Onepye nonammsmu i mepmiHamu: BUAN MEXaHIYHUX KOJTMBAaHb;
rapMOHIYH1 KOJTUBAHHS;, TMEPI0y KOJTUBAHb MaTEMATHYHOTO 1
PYKHMHHOTO MAasTHUKIB; MEXaHIUHI XBHJI1; JOBKUHA XBUIII,
iHTepdepeHis 1 audpaxiiis XBuiab, npunnu [ oireca, egexr Jlomnepa,
BUTbHI €JICKTPOMArHiITHI KOJIMBAHHS; KOJMHBAIBHUI KOHTYP; PE30HAHC,
3MIHHUHN CTPyM, TpaHC(HOopMaTop, eIeKTPOMArHiTHI XBUJI1; BUXPOBE
CJIEKTPUYHE T0JIE, IIKaJa eIEKTPOMArHITHUX XBHJIb;

OCBITJICHICTh, CHJIA CBITJA, ICKPaBICTh, 3aKOHU T€OMETPUYHOI ONTHUKU;
TenecKon-pedpakTop, Teneckon-pediekTop, adbepariii J11H30BUX
TEJECKOIIIB, 301IbIIEHHS TeJIECKONa, pO3/IbHA 34aTHICTh Ta MPOHUKHA
CuJIa TeJeCKoNa, paaioTeNecKoI, paaloiHTEpPEpOMETp, TUCTIepCis
CBITNa, iHTepdepeHis, Audpakiis Ta Noasipusallis cBiTia.

lloscnioe mepeTBOPEHHS €HEPTii B KOJIMBAIBHUX CUCTEMaX; YTBOPEHHS 1
MOIIUPEHHS MEXaHIYHHX 1 €JIEKTPOMArHiTHUX XBUJIb; J1alla30HU
CJIEKTPOMArHITHUX XBUJIb Ta IX BIACTUBOCTI; CYyTHICTh 3MIHHOTO CTPYMY
SK BUMYIICHUX €JIEKTPOMAarHiTHUX KOJIHBaHb, OyJIOBY Ta MPUHIINI i1
TpaHchopmaropa; MOSICHIOE Ha IKICHOMY PIBHI MPUHIIAIIH i
€JIEKTPOIOOYTOBUX MPHUIIAJIIB 1 MPUCTPOIB (Pajaio, TEIECKOMYHIKaI[IITHIX
MPUCTPOIB TOIO); CYyTh XBUILOBUX BIACTUBOCTEH CBIT/IA: TOLMIUPEHHS
CBITJIa B PI3HUX CEPEIOBUILAX, PO3CIFOBaHHS 1 MOIIMHAHHS CBITIA;
1HTEpPEPEHIIio i AUPPAKIIIO CBITIIOBUX XBUJIb;, PO3TALTyBaHHS
MIHIMYMIB Ta MAKCUMYMIB 1HTEpPEPEHIIITHOT KApTUHU, TIOJIPU3ALIIO0 1
JTUCTIEPCIIO CBITJIA, IPUHITUII J1i ONTUYHUX TEJIECKOIIIB, BIJIUB
arMoc(depu Ha aCTPOHOMIUHI CIIOCTEPEXKEHHS, IepeBaru pediekropa
MOPIBHSHO 3 pedpakTOPOM, MPUHIIMUI i1 paii0TEIECKOIIIB;

JisnvHicnuil Komnonenm

NEPETBOPEHHS €HEPTii Mijl Yac KOJUBaHb; 3racaroui
KOJIMBAHHS, BUMYIIICH1 KOJTMBAHHS, TOHSATTS TIPO
aBTOKOJIMBaHH:A. Pe3oHaHC.

[Ipy>xH1 XBUIIi: TOMUPEHHS XBUIb, PIBHSHHS XBHIII,
iHTEepdEepeHIlis XBUIb, CTOSIY1 XBUJI, MpuHIH [ toiireHca,
IuQpaKIiiss XBUIIb, 3BYKOB1 XBHJI1, edekT Jlomiepa.
EnexrpomarHiTHi  KOJMMBaHHS  (KOJUBAJIBHUN  KOHTYD,
BUIbHI €JEKTPOMArHiTHI KOJIMBAHHSI, 3aracaHHsl KOJIMBaHb,

BUMYIIEHI  €JEKTPOMArHITHI ~ KOJMBAHHSA,  3MIHHUU
€JeKTPUYHUNA CTPYM, AaBTOKOJMBAHHA, TpaHcopmarop,
BUPOOHUIITBO, nepelaBaHHs Ta BUKOPHUCTAHHS

€JIEKTPUYHOI €eHeprii, nmpolOiaeMu Cy4yacHOI €HEpreTHKHU 1
OXOPOHU MPUPOAHN).
EnexrpomarniTai
€JIEKTPOMarHiTHE
EJIEKTPOMAarHiTHUX

XBWII
T0JIE,

(BUXpOBE EJIEKTpUYHE TOJeE,
YTBOPEHHS ¥  MOLIMPEHHS

XBUJIb, BJIACTUBOCTI
CIEKTPOMArHiTHUX  XBWJIb, TPUHIUINA  PaJi03B's3KY,
TeneOayeHHss Ta CTUIBHUKOBOTO  3B'SI3Ky, IIKaja
€IEKTPOMAarHiTHUX XBUJIb).
OCHOBHI BJaCTUBOCTI CBITJa Ta HOr0 XapaKTEPUCTUKH
(eIEKTpOMAarHiTHa T€OPisl CBITIIA, ONTUYHUNA CIIEKTP 1
METOIM MOT0 JOCIKEHHS, JUKEpeia 1 MpuiiMayl CBITIa,
OCHOBHI1 ()OTOMETPHUYHI BEJIMYNHN)
I'eomeTpuyHa ontrka (Bi1OMBaHHS 1 3aJIOMJICHHS CBITIIA
Ha MEXI MOALTY CepeIOBUILl, TOBHE B1JOMBAHHSI,
BOJIOKOHHA OITHKA, TOHKI JIIH31, ONTUYHI CUCTEMHU,
atMocdepHa pedpaxiiis, Mipaxi). ONTHYHI IPHIAIN.
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3acmocogye MEeTOI MOJICTTIOBAHHSI Ta AHAJIOT1H JIJ1s1 TOSICHEHHS
KOJIMBAJIbHUX Ta XBUIILOBUX MPOIIECIB.

Po36’a3ye 3anadi (pi3HUX BUIIB 1 TUIIIB, Y TOMY YKCII1 KOMOIHOBaHI 3
KUTBKOX PO3MUTIB (PI3UKHM) HA 3aCTOCYBaHHSA (HOPMYII MEPioly KOITHBAHb
MaTeMaTUYHOTO Ta MPY>KUHHOTO MasiTHUKIB, hopmynu ToMmcoHa,
B3a€MO3B 13Ky JOBKUHH, P10y W MIBUIKOCTI MOIMIMPEHHS XBHIII,
3aKOHIB T€OMETPUYHOI ONITUKH, yMOBHU 1HTEpdepeH i Ta nudpaxiii
CBITJIA.

Excnepumenmanvro NOCHIIKY€ KOJUBAHHS B KOJIMBAJIbHUX CUCTEMAX,
BUMIPIOE ONTUYHY CUJTY JIIH3H, TOBXKHUHY CBITJIOBOI XBUJI.

Cnocmepieae ONTUYHI SIBUIIA B aTMOC(EPI, MOSCHIOIOYHU 1XHIO CYTh.
Kopucmyemuvcs ONTUIHUMYA TIPUIIATAMH.

VYmie rpadidHO 1 aHAIITUYHO IHTEPIIPETYBATH PE3YJbTaTH JOCIIKCHbD,
OyyBaTu 300pakeHHs, OJIepKaH1 3a JIOTIOMOTOIO JI3epKall 1 JIiH3;
L{innicnuii komnounenm

Oyinoe HAayKOBE 1 TEXHIYHE 3HAYEHHS BUKOPUCTAHHS €JIEKTPOMAarHiTHUX
XBUJIb; MPOOJIEMU TepeaBaHHs eIeKTPUYHOT €Heprii Ha BEJIUKI BIICTaHI;
OloJOTiYHY [0 €JMEeKTPOMArHITHUX XBWJIb, 3aXOAH  IEPCOHAIBHOTO
3aXMCTy 1 OXOPOHM HABKOJIHMIMHBOTO CEPENOBHINA, BaXJIUBICTh
ACTPOHOMIYHHMX CIIOCTEPEKEHb y BChOMY Jlana3zoHl €JIeKTPOMarHiTHOIo
CIIEKTpA.

Bucnosnioe  cyoxcennss  1mono  mpodIeM  eNEeKTPOEHEPIeTUKH,
BUKOPUCTAHHS albTePHATUBHUX JKEPEI CHeprii.

OnTUYHI TENECKOIH, IX OCHOBHI XapaKTEePUCTUKHU.
Panioreneckonu. PamioinTepdepoMeTpu 3 HaITOBIOO
6a3o010. ActpoHomiuHi oO6cepBaropii. KocMiuHi Teneckonu
Ta 0obcepBaropii.

Hucnepcis cBimia. [aTepdepeninis cBiTia (HakIagaHHs
CBITJIOBUX XBUJIb, METOH OJICPKAHHS KOTEPEHTHUX
MYYKiB XBUJIb, 3aCTOCYBAaHHA 1IHTEpEpEeHIii B HAyIl i
TEXHIII1)

Hudpaxuis cBiTia, AU paKuiiHa rpaTka, MOHATT Ipo
rojorpadito.

[Tonspu3ariis ceitia. [lonspoinm.

Pexomenoosani oemoncmpauii

1. BiabHI KOTMBaHHS BaHTaXXy Ha HUTII Ta BAHTaXy Ha
MPYXKUHI.

BumyieHi konvBaHHs.

Pe3onanc.

BinbH1 eneKTpoMarHiTHI KOJMMBAaHHSA HU3BKOT
YaCTOTHU B KOJIMBAJbHOMY KOHTYPI1 Ta 3aJI€XKHICTh
iXHBOI YACTOTH BIJl €JIEKTPOEMHOCTI Ta
1HYKTUBHOCTI KOHTYDY.

BunpomiHioBaHHs il NpuiiMaHHs €JIEKTPOMarHiTHUX
XBUJIb.

CBITJIOBO/I.

OnepxaHus 1HTEPPEPEHIINHUX CMYT.
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11. Indpaxiris cBiTIa BiJl By3bKOi IIJIMHUA Ta
nudpakKIiiHOl TPaTKy.

12. Iucniepcist cBiTiA MMij Yac HOro MPOXOMKEHHS KPi3b
TPUTPAHHY TIPU3MY.

13.I1oBHE BHYTpIIIHE BiIOMBAHHS CBITIA.

14.Tlonsipu3anis cBiTIA.

15.0ntruHa cxema Teneckona-pedpakropa.

16.0OnTryHa cxema Teneckona-pedaexropa.

17.Dotorpadii TeaeCKOIB A1 BABYCHHS
BUIPOMIHIOBAHHSI B P13HUX Jl1alla30HAX.

Haeuanvni npoexmu

Ilpaxkmukym i3 po3e’a3yeanns 3aoau

Po3aia 3. KBanroBa

dizuka

3HaHHEBUU KOMNOHEHM

Onepye nonammsamu i mepminamu: aTOMH1 opOiTail, EHEpreTU4H1 piBHI,
eHepris 10H13alli, KBaHT, ctana [lnanka, abconOTHO YOpHE TUIO, POTOH,
doroedext, podoTa BUXOMY, JIHIAYATHI CIEKTp, CIEKTPATIbHUN aHAI3,
3akoHu Bina i Credana-bonbumana, edexr [omnepa, croHTaHHE i
IHAYKIIfHE ~ BUIPOMIHIOBAHHS,  Jia3ep, IHBEpPCHA  HACEJEHICTh
CHEPTeTUYHOTO piBHS, MeTacTablIbHUN CTaH;
KOPITYCKYJISIPHO-XBUJILOBUM  Jyalli3M,  PaJiOaKTUBHICTh,  O-po3Mmaj.
B-po3naa, Y-BUNPOMIHIOBAHHS, IITy4YHAa PaJIOAKTUBHICTh, TMEPIiOj
HaMiBpO3Maay, TEPMOSACPHUI CHUHTE3, TIUTOMA EHEPris 3B'SI3KY,
aKTUBHICTh PAJIOAKTUBHOI PEYOBHHH, CHEPIeTUYHUN BUXIA SIEpPHOI
peaxiiii, KBapku, (yHIaMEHTaIbHI B3aeMoii, 0030H Xirrca.

AtoM y kBaHTOBIH (13uni. KBantosi noctynaru M.bopa.
BunpomiHioBaHHS Ta NOIIMHAHHS CBITJIa aTOMaMH.
Ab6comoTHO yopHe Tito. ['imoteza M. [lnanka. KBanToBi
BJIACTUBOCTI CBiTIa. POTOH. 3aKOHU 30BHIIIHHOTO
doroedexty. Tuck cBiTia.

®dororpadis B actpoHoMii. Actporpad. PoToeneKTpuyHi
npuiaau: GoToeneMeHT, (OTOIMOMHOXKYBaY,
€JIEKTPOHHO-ONTUYHUHN TIEPETBOPIOBAY.

AHari3 enIeKTpOMarHiTHOrO BUMIPOMIHIOBaHHS — OCHOBA
Cy4acHOT BCEXBHJILOBOI aCTPOHOMII.

ATOMHI 1 MONIEKYJIsIpHI criekTpu. CieKTpu HEOSCHHX TiJl.
CnexrpanbHuii aHami3. 3akoHu Bina i
Credana-bonabimana. CrnexrpanbHi npwmwiagn. IpuHmmn
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llosacuioe: CyTHICTh KBAHTOBHX MOCTYJaTiB bopa, eHepreTnyHi cTaHu
aToMa, TOJIOKEHHS XBHJIBOBOI 1 KBAHTOBOI TE€OPii CBIT/Ia, KBAHTOBOT
rinore3u [lnanka; piBusuua Efinmreitna ais Gotoedekry; cyTh
KOPITyCKYJISIPHO-XBUJILOBOTO Jyalli3my, Tinore3u ne bpoiins,
CITIBBITHOIIICHHS HEBU3HAUCHOCTEH [ eii3enOepra, mpuHIMI Aii
KBaHTOBHMX T'€HEPATOPIB CBITJIa, aTOMHI 1 MOJIEKYIIAPHI CHIEKTpH, (13UUH1
OCHOBH MOOY/I0BHU NEPIOUYHOT CUCTEMH XIMIYHUX €JIEMEHTIB, PUPOTY
PEHTIeHIBCHKOTO BUIIPOMIHIOBaHHS, IPUHIIMI BU3HAYEHHS XIMIYHOTO
CKJIaJly Ta TeMIiepatypu HebecHux T, egekt Jomnepa; npoToHHO-
HEHUTPOHHY MOJIEIh aTOMHOTO sJIpa; CTIHKICTh ;Iz[ep, anbda- i
6eTa-po3naau, aed ekt mac, GopMyiTy B3a€EMO3B’ 13Ky Macu Ta €Heprii,
cnocoOu 3abe3neueHHs Oe3nexu saepuux peakropis 1 AEC, metoau
peeCTpallii eIeMEHTApHUX YaCTUHOK, YMOBH 32 SIKMX B110yBa€ThCs
QHITIIALIS 1 HAPOJKEHHS MMapyu YaCTUHOK, BUIU (QyHIaMEHTAIBHUX
B3a€MO/IIM.

JisinoHicHULL KOMNOHEHM

Cnocmepizae sBuille (poToedexTy, TUCKY CBITIA, CIEKTPU PEUOBUHH,
TPEKHU 3apAJKEHUX YACTUHOK.

Po3é’s3ye 3amaul (pi3HUX BHUJIB 1 THUIIIB, Y TOMY YMCII KOMOIHOBaHi 3
KUIBKOX PO3ILIiB (DI3UKH) HAa PO3paxyHOK €HEprii Ta IMIyJiabCy (OTOHA,
3actocoByroun ¢opmyny Ilnanka Ta piBHsHHa EiiHmreitna as
doroedexty, kBanTOBI noctynaru H.bopa, nosxuny xsuii ge bpoins,
JOBKUHY XBHJII CBITJIa, II0 BUITYCKAE€ThCS aTOMOM [1IpOoTeHy; eHepriio
3B’SI3Ky aTOMHOTO S/ipa, 3aKOH PaJil0aKTUBHOTO PO3Majly, B3a€EMO3B’SI30K
MacHu Ta eHeprii

BU3HAYCHHS XIMIYHOTO CKJIay Ta TEMIIEpaTypH KOCMIYHHMX
TLI.

BusnaueHHs Qpi3UuHUX BIACTUBOCTEH 1 MIBUIKOCTI PyXy
HeOEeCHUX T 3a IXHIMHU clieKTpaMu. Bukopuctanus
edexra Jloruepa 1ist BABHAYEHHS IIBUAKOCTI PYXY
HEOCCHUX CBITHII.

CrioHTaHHE 1 IHIyKOBaHE BUIPOMIiHIOBaHHS. KBaHTOBI
TE€HEpaToOpPHU Ta X 3aCTOCYBaHHS.

XBWJIHOBI BIACTUBOCTI MaTepii:
KOPITYCKYJISIPHO-XBUJILOBUH Ayasii3Mm, rinoresa ae bpois,
mudpakilis eIeKTPOHIB.

3aKkoHU pyXy y KBaHTOBI# ¢i3uii. CriiBBIAHOIIEHHS
HeBU3HaYeHOCTel [elizenOepra.

AtomHe sipo. Maca Ta eHepris 3B’ 13Ky aTOMHOTO Sipa.
®opmyna Eitamnreitna. SnepHi cuinu ta ix 0COOIUBOCTI.
Hedext mac. Ciocobu BUBUIbHEHHS SACPHOT €HEPTii:
CUHTE3 JIETKUX 1 MO BaXKKKX sAaep. SAaepHi peakuii.
PanioakTUBHICTh. 3aKOH paJl0aKTUBHOTO po3naay. SAaepHa
€HEepreTuKa.

EnemenTapHi yacTUHKH. 3arajibHa XapakTepUCTUKA
€JIEMEHTapPHUX YaCTHUHOK.

Ksapku. KocmiuHe BUTIpOMiIHIOBAHHS.
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L{innicnuii komnonenm

Ananizye siBUINA, MO TOBOJSATH CKJIAJIHY CTPYKTYpy aTroMa W pesyabTrartu
EKCIIEPUMEHTATILHUX JIOCIIIKEHb,

Vcsioomntoe 3HaUCHHS CIIEKTPAILHOTO aHANI3y Y BU3HAYCHHI XIMIYHOTO
CKJay, (PI3UYHUX BIACTUBOCTEH 1 MBUAKOCTI PyXy HEOSCHUX TiJI.

MeTtoau peectpallii e1eMEHTapHUX YaCTHHOK. YaCTHHKH i
AHTHYACTUHKU. AHITUIALIS.

[Ipuniun peectpartii HelTpuHo. HelitpunHi o6cepBaropii.
dynpameHTanbHi B3aemoii. Benuke 00’ etHaHHS.

Pexomenoosani oemoncmpayii
®oTtoedeKT Ta MPUCTPOi 3 MMHKOBOIO TIACTHHKOIO.
®dororpadii TpekiB 3apsAHKEHUX YACTUHOK.
Kamepa BinbcoHa.
®dotorpadii TeTeCKOMIB 1151 BUBYECHHS
BUIIPOMIHIOBAHHS B P13HUX J1alla30HAX.

Tabnmu1is eNeKTPOMarHiTHOTO CIIEKTY.

6. I'padik mpoxo/KeHHsI BUTIPOMIHIOBAHHS KPi3b

arMocdepy 3emii.

300pakeHHsI CTIEKTPIB HEOECHUX TiJI.

@DoTO0 CBITOBHUX 1 YKPATHCHKUX 00CEPBATOPIA.

9. ®otorpadivna mIacTUHKA 13 300paKEHHIM
HEOECHUX CBITHII.

10.TTpuiimadi (uu X 300pa’keHHsI) BUIIPOMIHIOBaHHS
JUTSL PI3HUX J1alIa30HIB €JIEKTPOMArHITHOTO CIEKTPA.

wo kb=

* N

Jlabopamopnuii npakmuxym

3a pe3ysbTaTaMu BUKOHaHHS J1a0OPATOPHOTO MPAKTUKYMY YUHI
OBOJIO/IIBAIOTh €KCIIEPUMEHTAIBHUMU METOIaMU BUMIPIOBAaHHS (P13MUHUX
BEJIMYUH, TOCIIJKEHHS SIBUIL, YI0CKOHAIIOIOTh HABUYKU POOOTH 3
(13MYHUMU NPUIIAJIaMU, YIOCKOHAIOIOTh 3[aTHICTh y3arajJbHIOBaTH

1. BuBueHHs KOHIEHCATOPIB.

2. JocniiKkeHHs eIeKTPUYHHUX KiJI.

3. Busnauenns EPC 1 BHYTpIIIHBOTO OIOpPY JpKepesa
CTpyMY.

4. BuzHaueHHS TEMIIEpaTypHOTO Koe(dillleHTa OIopy
MeTaly.
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nocaiaHl (paKTH 1 pOOUTH BUCHOBKH IIPO CIIOCTEPE)KYBaH1 SIBHIIA 1
TIPOIIECH.

JlociimKeHHs HaIliBIPOBITHUKOBOTO J10/1a.

5. JocnimkeHHs 3ajeKHOCTI OMOPY HaIlIBIIPOBITHUKIB BiJl
TEeMIICPATyPH.

6. JlocmimKeHHS MarHiTHOTO OIS 3eMIIl.

7. JlocmimKeHHs MarHiTHOTO TOJISI COJICHOIAA.

8. JlocmipKeHHs KOMMBaHb MPY>KHHHOTO MasTHHKA.

9. Bu3HaueHHs JOBXWHHU CBITJIOBOI XBHJII.

10. Bu3HaueHHs po3AUIbHOI 3JaTHOCTI OKa.

11. Bwu3naueHHs TIOKa3HMKA 3aJOMJICHHS CKJa 3a
JIOTIOMOTOFO TUTOCKOTIApaieIbHOI TUTACTHHKY a00 TTPU3MH.
12. BuBueHHs siBUIIA TOJIApU3AIli CBITIIA.

13. HocnimKeHHs BIACTUBOCTEHN €JIEKTPOMArHiTHUX XBUIIb.
14. Buznauenns OynoBu iHTepdepomeTpa.

15. BuBuenns siBuiia inTepdepeHiiii y TOHKUX IUTIBKaX.

16. BumiproBaHHs  TeMmImepaTypd  HUTKH  JIaMIU
PO3KapIOBaHHS.

17. MonentoBaHHS pai0aKTHBHOTO PO3MATY.

18. BuBueHHS TpeKiB 3aps/KEHUX YaCTUHOK 33 TOTOBUMHU
dotorpadismu

Haeuanwvni npoexmu

Ilpaxmukym i3 po3e’a3yeanns 3aoau

YiarajpbHIO04i 3aHATTH

Pe3epB
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ACTPOHOMIYHMI CKJIATHUK
11 kaac
(1 roa. Ha THXKAEHb, BCHOT0 35 roma)

OuikyBaHi pe3yjbTaTH

OpieHTOBHMII 3MICT HABYAJBLHOI'0 MaTepiaay

Pozaia 1. @dizuka 3ip i M

K30PSIHOTO cepeloOBHINA

3HanHe8UN KOMNOHEHM

Onepye nonammsmu i mepmiHamu: 30ps, TOJTOBHI (Pi3UUHI
xapakrepuctuk CoHIIsl; aKTUBHI YTBOPEHHS B aTMocdepi
(rusimu, akenu, craiaxu, NpoTyoepaHill, (IOKKYIIH, KOPOHAIBHI
BUKHJIM MAac), COHSIYHUIM BiTep, ciayxk0a CoHIIsl, COHAYHA
aKTUBHICTB, uncia Bonbda, abcontoTHa 30psiHa BETUYMHA 1
CBITHICTb 31p, CIIEKTPAJIbHUN Mapaiakc, MpoTo30ps,

B32€MO3B’ 130K MaCH 1 CBITHOCTI 31p, Jllarpama «CHeKTp —
CBITHICTBY», IIOJIBiiH1 30pi, 3aTeMHIOBAHO-TIO/IBIHHI,
CHEKTPabHO-TIO/IBIMHI 301, 3MiHHI i HECTAIlIOHAPHI1 30pi, HOBI
Ta Ha/IHOBI 30p1, Mynbcap, OLTUIl KapiIuK, YePBOHUHN T1raHT, YOpHA
Iipa, TOpU30HT NOAiH, chepa LIBapimmibaa, eK30IIaHEeTH,

losacnioe: pi3uuni ymoBu Ha CoHIll; PI3UUHUN MEXaHI3M
yTBOpeHHs eHeprii CoHIs; qiana3oH 4acTOT COHAYHOTO
BUIPOMIHIOBaHHS; BHYTpIlIHIO Oy0BYy COHIIS Ta HOTO
armocdepu; ¢p13udHi1 napamerpu okpeMmux 30H COHIIS; OCHOBHI
yTBOpeHHs B arMocdepi Coniist; marnitHe nosie CoHIls; MeXaHi3M
YTBOPEHHS 1 CKJIaJl COHSIYHOTO BITPY; BUIJISIT COHSIYHOTO JTUCKA B
POKH MIHIMyMY Ta MAaKCUMyMY aKTUBHOCT1 COHIIS; TPOSIBH

COHSIYHOI aKTHBHOCTI Ta i1 MUKJIIYHICTh; IPUYHUHY MOXOIKCHHS

[TonsiTTs 30pi. Halibmmkua 30pst — Conue. OcHOBHI (pi3nyH1
xapakrepuctuku CoHis. BuyTpimng Oynosa. J[>xepena eneprii i
MexaH13MH ii iepeHecenHs 3 Haap Conig. CrnekTp 1 XIMiYHUN
cknag Conis. bynosa consiuHoi armocdepu. AKTUBHI YTBOPEHHS
B arMocdepi: saMH, pakenu, criajaxu, IpoTydepaHini, GPIOKKYIIH,
KopoHanbH1 Bukuau Mac. Cousunuii Bitep. O6epranus CoHIis.
Poins margitaux momiB Ha COHIII.

Mertonu i 3acobu mis gocaimkers Conrsa. Ciyx6a CoHIrsl.
[{UKTIYHICT COHSYHOI aKTUBHOCTI. 3B’ 130K MK COHIYHUMU 1
3eMHUMHU sBUIamMu (remiobionoris). Kocmiuna morona.
BukopucTaHHS! COHSIYHOI €HEeprii.

OCHOBHI XapaKTEpUCTUKH 31p: CBITHICTh, Maca, TEMIEPATypa,
paaiyc. BusnaueHHs BiactaHeil 10 3ip. AOCOIIOTHA 30psiHa
BEJIMYMHA 1 CBITHICTH 31p. CreKTpH 31p 1 CIEKTpaJibHA
kiacudikaris. [loasiini 30pi. 3aTeMHIOBaHO-TIO/IBIMHI 1
CIIEKTPaJIbHO-TIO/BIMHI 30pi. Bu3HaueHHs macu 3ip.
B3aeMo03B’s130K MacH 1 CBITHOCTI 31p.

Jiarpama «cnekTp — CBITHICTBbY». BHyTpimHs Oymosa 3ip. Mogeni
3ip. XIMIYHUN CKIIAJ 31p 11X JKepesna eHeprii. 3MiHHI U
HEeCTaIlloHapH1 30pi. YTBOpPEHHS XiMiUHUX enemMeHTiB. HoBi Ta
HaJHOBI 30pi. EBomronis 3ip, 1i eTanu i kiHuesi ctaaii (01
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IJISIM, TIPOTYOEPaHIIiB, ClajiaxiB; CyTh uncen Bonbda; Brums
COHSTYHOT aKTMBHOCTI Ha YKUTTS 1 3710pOB’ s JIrofieit Ta 6iochepy
3emuti; KiHIEeBY cTafito eBoroIli COHI; METOAN BU3HAUYCHHS
BiJICTaH1 70 31p; MEXaHi3M CTUCHEHHS MiK30PSHOTO
ra3o-muIoBOTO KOMIUIEKCY; OCHOBHI (Di3WYHI Ta TeOMETPHUYHI
XapaKTEPUCTUKH 31p; XIMIYHUNA CKJIaJ 30PSHOI PEYOBHHY;
B3a€MO3B’SI30K MK pO3MIPOM, TEMIEPATYPOIO Ta AOCOIIOTHOIO
30pSHOI0 BEJIMUHMHOIO 30p1; 3aJIEKHICTh KOJIBOPY 30pi B 1i
TEMIIepaTypH; CIEKTPAJIbHI KJIACH 1 KJIACH CBITHOCTI 31p;
niarpamy l'epummnpynra-Peccena; BigMinHicTh COHIIS BiJ] 1HIIMX
CTal[lOHAPHMX 31p; OCHOBHI (DI3WYHI XapaKTEPUCTUKU 3MIHHUX,
HOBUX Ta HAaJIHOBUX 31p; MEXaHI3M YTBOPEHHS XIMIYHUX
€JIEMEHTIB TI1J] 4ac crajaxy HaJHOBOI 30pi; MOJIEI BHYTPIIIHBOT
Oy/10BH 31p pi3HUX KJIACiB CBITHOCTI; IPUPOY HECTAIIIOHAPHUX
3ip; 30p1 HA PI3HUX CTAISIX €BOMIOIIT; MPUYMHN BUHUKHECHHSI
4OpHOT Aipu; Pi3nyHI IPOIIECH, IO MPOTIKAIOTH MOOIU3Y YOPHOI
JpHU; METOIH BIIKPUTTS €K30IJIAHET; O3HAKH Ta BIACTUBOCTI
MIK30PSTHOTO CEPEIOBUIIIA.

JisinbHicHUlL KOMnOHeHm

Po3B’3ye 3a/1a4l Ha: B3a€MO3B’ 30K M1 PO3MIPOM,
TEMIEPATYPOIO Ta AOCOITIOTHOIO 30PSTHOIO0 BETMYUHOIO 30Pi;

3 BUKOPUCTAHHSM 3aJI€KHOCTI MEP10JI-CBITHICTD [ Le(ein;

Ha B3a€MO3B’ 30K pi3HUX (P13UUHUX napameTpiB CoHLs;
BU3HAYCHHS BIACHUX PYXiB Ta MPOMEHEBUX IIBUIKOCTEH 3ip.
Llinnicnuu xomnonenm

KapJIUKH, HEUTPOHHI 30pi, MylIbcapH, YOpHI JipHu). TicHI moaBiiHI
cucrteMmu. PeHTreniBebki 30pi. HeBuaumi cynyTHUKH 31p.
Ex3omuraneTn. Mi30psiHE CEpeIOBHIIIE.

Pexomenoosani oemoncmpayii
. 300paxxeHHs atMocdepu Ta kopoHU CoHIS.
. Cxema BHYTpilIHKO1 Oy10BU COHIIS.
. 300pakeHHs aKTUBHUX YTBOpEHb B arMoc(epi CoHs.
. Hiarpama I'epummpynra-Paccena.
. CxeMu BHYTpIIIHBOI Oy/10BH 3ip.
. CxeMu TepMOsIIEpHUX peakiiil y Haapax 3ip.
. ®oT0300pakKeHHs HANB1IOMIIIUX KPATHUX 31p.
. TumoB1 KpuBi 3MiHU OJIMCKY 3MIHHHUX 31p PI3HUX THITIB.
9. ®oT0300pakeHHS CllajaxiB HOBHX Ta HaIHOBUX 31p.
10. KocMidHi 3HIMKH ITIOOYII Ta PETi0HIB 30pCyTBOPCHHS.
11. Cxemu eBOTIOMINHUX IIUIAXIB 31p Ha Jiarpami
I'epummnpynra-Peccena.
12. HelTpoHH1 30p1 Ta YOPHI AIpH y HOABIMHUX 30PSIHUX
cucrteMax (MaJtOHKH).

01N Nk~ WL -
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Oyintoe IpaKTUYHE 3HAYCHHS BIUTMBY COHSYHOI aKTHBHOCTI Ha
TEXHOTeHH1, aTMOC(EpHi i KIIIMaTUYH1 TPOLIECH Ha 3eMJIi;
30psIHY €BOJIIOLIIIO, SIK BAYKIMBUN YMHHUK PO3BUTKY BceecBity.

Haesuanwvhi npoexmu

IIpakmuxym i3 po3e’a3yeanns 3adau

Po3mia 2.

TlNaaakTukn

Suannesuil KOMNOHeHm

Onepye nonammsmu i mepmiHamu: TaJTaKTUKH, 30PSHI
CKYITYEHHSI, TYMAHHOCTI; PO, Taj0, KOPOHH [ anakTUKu;
Benuka Ta Mana MarennanoBi Xmapu.

ToscHioe: npuunny icHyBanHs Monounoro 1lnsaxy Ha 30psHOMY
HeO1 3eMJll; CKJIaI0B1 YaCTUHU Oyn0BH ["alakTHKU; po3mip
[ManakTuKy Ta KUIBKICTH 31p B ["anakTuIl; TUIIM HACEIEHHS
INamaktuku; miciie CoHSIYHOI cHCTeMH B [ amakTuIi;

pyxu Conng B ['anakruili; ocobauBocTi o0epranus ['anakTukuy;
METOJIM BUMIPIOBAHHS BIJICTAHEH J0 TaJIaKTHK;

kiacudikariiro rajaktuk E. ['ab0ma; nmpupoay rajakTuk,
paloTaIaKTHK 1 KBa3apiB; MPUPOAY aKTUBHOCTI sIIep rajJaKTHK;
BeJIMKOMacIITaOHy cTpyKTypy Bceecsity; di3uuny cyTh
CIOCTEPEKHOT'O YUEPBOHOTO 3MIILIEHHS B CIIEKTPAX T'aJlaKTHK;
CyTb 3aKoHy ['a06ma; mpupoIy pemiKTOBOTO BUITPOMIHIOBAHHS,
0COOJIMBOCTI SIBUIIIA TPABITALIITHOTO JIIH3YBaHHS, ICHYBaHHS
TEMHOI MaTepii Ta TEMHOI €Heprii.

Ictopist BuBueHHs ["anaktuku. Ckiaj Ta 3arajibHa CTPYKTypa
INamaktuku. O0’€KTH, 1110 HaJEKaTh HAIIK rajJakTuil. Po3moain
3ip B ["anmakruini. 3opsHi cKymueHHs Ta acoriarii. ['a3onuaosi
komiuiekcu. Micne Connig B ['anakrumi. Pyx CoHsSYHOT CHCTEMH.
Oo6epranns 1 Maca ["anmakTuku. MarHiTHI OISt 1 KOCMIYHI POMEHI
B ['anmaxtumi. CynyTtHuku ["anakTuku.

IcTopist BigkpUTTS 30pstHUX cucTeM. Tunu ranakTuk. OCHOBHI
XapaKTEPUCTUKH TAIIAKTUK PI3HUX TUIIIB. B3aemoJist rajakTuk.
Sapa ranakTUK 1 iX aKkTUBHICTb. PajiioranakTiky 1 KBa3apu.
Bincrans 1o ranaktuk. [IpoctopoBuii po3noii raJakTuk
(micueBa rpyna, CKyImueHHs W HaJCKyTYeHHS TaJlaKTHK).
Benukomacmirabna ctpykrypa BeecBity. UepBoHe 3MilIIEHHS Y
CrieKTpax rajakTuk. 3akoH ['ab66ma. CroctepexHi 1aHi Ipo
MpUCKOpeHe po3iupeHHs BeecBiTy Ta oro MoxxiuBa
inTepnperaiis. bapionna («3BuuaiiHay) mMarepisi, TeMHa Marepis
Ta TEMHa EHEepTis sIK CKJIaaoBi Beecity.

['paBiTariiiine JiH3yBaHHS K MPOSB TEMHOT Martepii.

Pexomenoosani oemoncmpauii
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JisinoHicHULL KOMNOHEHM

Pospizuse na 3opssHomy He61 Monounuit Insx.
Cnocmepieae 3 TOTIOMOTOIO TEJIECKOIA 30PsIHI CKYITYEHHS,
TymaHHICTE AHIpOMENH;

Po36’sa3ye 3anadi Ha BU3HAUYCHHS BiJICTaHEH 70 rajJakTHK 3a
3MILIEHHSIM CHEKTPaJIbHUX JiHIH Ta 3 BAKOPUCTAHHSAM 3aKOHY
["a66ma.

L{innichuu xomnonenm

Bucnosintoe cBiTormsiaHi cyxeHHs moa0 Micis CoHSYHOT
cuctemu B ['anakrtuiil, BenmkoMaciTabHoi cTpykTypu BeecBity
Ta micisl ['amakTuku y BeecBiTi

. ®oTo300paxkenHss Monounoro HImnsxy.

. Cxemy OynoBu ["anakTuku.

. 300pakeHHsI 30pSAHUX CKYITYeHb 1 TYMAaHHOCTEH.

. 300pakeHHsI CYITyTHUKIB [ aakTHKy.

. 300pa)keHHsI TaJJaKTUK PI3HUX THIIIB.

. Cxema «xamepron» ['ab0ma.

. @0TO300paKEHHS CKYITYEHb TaIaKTHK.

. Cxema BenmkoMacTabHoOi CTpyKTypH Haoro Beecsiry.

01N N K~ Wi

Haeuanwvui npoexkmu

Ipakmukym i3 po3e’a3yeanns 3aoau

Po3aia 3. EneMmeHTH KOCMOJIOTIT

3uannesuti KOMNOHeHm

Onepye nouammamu i mepmiHamu.

KOCMOJIOTTYHUN MPUHIUI, 130TPOIHICTh, Teopid Bennkoro
Bubyxy, hoToMeTpuuHMii, rpaBiTalliiiHUA Ta TEPMOJUHAMIYHUN
napajoKCH, CTalllOHapHI Ta HecTallloHapHi Mojieii BeecBiTy,
MOJIeIIb «rapsyoro» BcecBiTy, TeMHa MaTepis Ta TEMHA €HEpris,
rpaBiTaIliiiHi XBUJI1, Ha1ll BCeCBIT, BCECBIT, MYJIBTUBCECBIT;
MYJIBTUBEPCYM, aHTPOITHUI TTPHUHIIMII.

Tloscuioe: KOCMOTIOTIYHI TTAPaJIOKCH Ta TPUHITUIIN;
3araJbHOMPHUIHATI MOJIENI MOXOMKEHHS i po3BUTKY BcecBiry;
BHecok [ 'amoBa B kocMoJI0Ti10; OCHOBH Teopii Bemukoro
Bubyxy; cnocTepeskHi AaHi1, K1 MATBEPHKYIOTh TEOPIIO

Kocmonoriunuid npuHuun. Mojeinb 0THOP1IHOTO i 130TPOITHOTO
Bcecity, 3acHoBaHa Ha 3akoHax Herotona. Enementu 3aransHoi
Teopii BigHOCHOCTI EiiHiTelina. YopHi nipu.

[Tonsarts npo kocMosnoriuHi Mmozeni Beecsity. Teopis Benukoro
Bubyxy. ®oromeTpudyHuii, rpaBiTalliiHui Ta TEPMOIUHAMIYHUN
napagokcu. CrarioHapHi Ta HecTalioHapHi Mojelni BeecBity.
Mogenb «rapssuoro» BeecBiTy 1 ii criocTepekHa rnepeBipka.
PenikroBe BUITPOMiHIOBAHHS.

OcHoBHi etanu eBomonii Beecsity. Bik Beecnity. [IpoGmemu
TEMHO1 MaTepii 1 TeMHOi eHeprii. ['paBiTamiifHi XBUI1 Ta X
peecTpartis.

[Tomrykw >xutTs 32 Mexkamu 3emiti. @opmyna @. Jlpetika.
IlocanHs mo3a3eMHUM IUBLII3AIISIM. M1DK30psIHI HOJILOTH 1
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Benukoro Bubyxy; npupoay penikToBOro BUTPOMIHIOBAHHS;
OCHOBHI €Tanu eBoJtollii BcecBiTy; npuckopeHe po3mupeHHs
Bcecairty; icHyBaHHS TEMHOT MaTepii Ta TEMHOT €Heprii;
rpaBiTaIliiHI XBUJIl Ta YMOBH iX peecTparlii,

HAyKOB1 TIPOTPaMH 3 TIONITYKiB JKUTTS 11032 MEKaMU 3eMITi;

CYTh aCTPOCOIIIOJIOTIYHOTO MAPAIOKCY; CyTh AHTPOITHOTO
MPUHITAITY; 3B’ 130K MK OCHOBHUMH (DyHIaMEHTATbHUMHU
KOHCTAHTAMU 1 ICHYBaHHSM JIOAUHU (GKUTTSIM); TIIOTE3Y PO
1CHYBaHHS 1HIITUX BCECBITIB.

L{innicnui komnonenm

Bucnosintoe cBoe cTaBieHHs 10 Mojelneit BeecBiTy Ta oIliHIOE iX
0CO0OJMBOCTI. YCBIJOMIIIOE POJIh ACTPOHOMIT Ta KOCMOHABTUKH B
PO3B’s13aHHI O0ATBHUX MPOOIEM JIFOJCTBA, 3HAYCHHS
CBITOIVISIY 1 HAYKOBOI KQPTUHU CBITY JJIsl TOCTYMAJIBHOTO
PO3BUTKY JIFOACHKOI [IUBLII3AI].

MO>KJIMB1 KOHTAKTH MK ITUBUII3AIISIMA. AHTPOITHUN MPUHIIHII.
MynbsTUBEPCYM.

Pexomenoosani oemoncmpauii
1. Cxemu, 110 UTIOCTPYIOTH Mozieli BeecBiTy.
2. Tabnuug-cxeMa OCHOBHUX €TaIliB pO3BUTKY BcecBiTy.
3. MiarpamMa CIiBBIJHOILLIEHHS PI3HUX TUIIB Marepii y Bececiri.
300pakeHHsI paJloTeNeCKONiB, K1 BUKOPUCTOBYBAJIN ISl OUTYKIB
PaJlOCUTHAJIIB M03a3€MHUX ITUBLII3allIM.
2. 300pakeHHs] KOCMIYHMX anapariB 3 JIOMOMOTOIO SIKUX
3MIMCHIOBAJIM YU 31MCHIOIOTH TOIIYK KHUTTS 11032 MeKaMu 3eMIIi.

Haeuanovui npoekmu

IIpakmuxym i3 po3e’a3yeanns 3adau

Jlabopamopnuii npakmuxym

1. Bu3znauenns Bigctaneit 10 Tl COHSIUHOI CHCTEMH METOAAMU
aCTPOHOMII.

2. Buznauenns aktuBHocTi CoHIls 3a unciiom Bomibda.

3. CnocrepexenHs TymMaHHOCTI AHJIPOME/H.

4. BuzHaueHHs 4epBOHOTO 3MIIICHHS M03arajJaKTUYHOTO 00’ €KTA.
5. MogentoBaHHs €KCIIEPUMEHTAIBLHOT YCTAHOBKY JIJIS PEECTpallii
IpaBITAITHAX XBUJIb.

Y3arajabH004i 3aHATTS
V3araapHEeHHS Ta CHCTEMAaTH3aIllsl MOHSITH 1 Teopid Kypcy hI3MKH W acCTPOHOMIT CTApIIOi IIKOJIH.
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Pe3eps
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