3aTBepKeHO MIHICTEPCTBOM OCBITH 1 HAYKM Y KpaiHU
(rmaka3z Ne 1539 mig 24.11. 2017 p.)

PI3UKA i ACTPOHOMIA

HasuagabHi nporpamu ais 10-11 knacis
3aKJIa/liB 3araJibHoOI cepeIHbOl 0CBITH

(piBeHb cTaHAAPTY, NPOQiJILHUIL piBeHDb)

Aemopcekuti korekmug nio kepisnuymeom Jlsauenxa O. 1.
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PoGoua rpyna 3 miaroroBku nporpamu 3 ¢izuku i aCTpoOHOMIl AJIsl CTAPIIOT IIKOJIH

JIsmenko Ouexcanap IBaHOBHY, TOKTOp MemarorivHuxX Hayk, npodecop, akamemik HAITH Vkpainu, akagemik-cekperap BimmineHHs: 3aranbHOI
cepennboi ocBiTn HAITH Ykpainu

Bap'saxtap Biktop I'puroposuu, 1okrop ¢i3nko-MaTeMaTHIHUX HayK, npodecop, akagemik HAH Yxkpainu, panauk Ipesunii HAH Vkpainu

bes3 Anna BosogumupiBHa, Buknanad KpomuBHHUIIBKOTO iH)KEHEpHOro Koyemky LleHTpaapHO-yKpaiHChKOTO HALIOHAIBHOTO TEXHIYHOTO
YHIBEPCUTETY

Bbnarogapenxko Jlwoamuna IOpiiBHa, 1okTOop mnemaroriyHUX Hayk, npodecop HamioHanpHOro meEmarorivHOro VHIBEPCHUTETY 1MEHI
ML.II. [paromaHOBa

TI'onoBko Mukoja BacuiboBHY, KaHANIAT MEAArOTIYHNX HAYK, JOLEHT, 3aCTYMHUK nupekropa lacruryry nenaroriku HAIIH Ykpainu

TI'opoGeur IOpiii IBanoBHY, TOKTOp (I3MKO-MaTeMaTHYHUX Hayk, npodecop, uieH-kopecnioHneHT HAITH VYkpaiam, mupekrop IHcTHTYTY
mar"getusmy HAH Ykpainu

Kenaryxina JIo6oB AHaTouiiBHA, BUKIaAa4 J{ep>kaBHOro BUIOTO HABYAJIBHOTO 3akiany "JIncnuaHcpkuii HAQTOXIMIYHUHN TEXHIKYM"

3acekina Terssna MukoJaiBHA, KaHIUAAT NENAroriYHIX HAYK, 3aCTYNHUK qupekropa lncturyry nenaroriku HAIIH Ykpainu

3inuyk Bagum MukoaaiioBu4, yaureib Qi3uku Ta Gi3UIHOTO NpakTuKyMy KHiBCbKOro MpHPOIHIYO-HAYKOBOTO Jinero Nel45

Kapacux Bosoaumup JaBunosud, Bunrtens ¢izuku 30 Ne 23 m. [IHinpo, 3acnykeHuit yuntens YKpaiHu

Kapainceka Snina BajepiiBHA, KaHIUIAT MeNaroriyHUX HAayK, BUKJIamad Y HIBEPCUTETCHKOTO Koemky KuiBchbkoro yHiBepcutety imeni bopuca
I'pinueHka

Kpsiuxo IBan IlaBioBuy, B. 0. 3aBigyBava nadoparopii I 'oioBHOi actpoHoMmiuHOi o6cepsaropii HAH Ykpainu

Jlickopuu Onena BonoaumupiBHAa, KaHAUOAT NMENArOTIYHUX HAYK, JOLEHT MUKOIAIBCHKOTO OOJACHOTO IHCTUTYTY MICISIAUIUIOMHOI TeJarori4yHoi
OCBITH

Mapruniok Muxaino TapeiioBuu, NOKTOp mnemaroriyHuxX Hayk, npodecop, akamemik HAITH VYkpainw, 3aBimyBad kadenpun YMaHCBKOTO
Iep KaBHOTO nenaroriyHoro yaisepcurery iMmeHi [T, Tuunau

Henames Irop FOpiiioBuy, ronosHuii pepakrop xypHany "®i3uka B mkonax Ykpainu", 3aciaykeHull yaurenb YKpaiHu

Henopo:xusa Jligis BikTopiBHa, KaHIUAAT NeNaroriyHUX HayK, MPOBIOHUA HAyKOBUH criBpoOITHHUK [HCTHTYTY neparoriku HAITH Vkpainu

Cupotiok Bosiopumup JMHTpPOBHY, TOKTOp MENAroriyHUX Hayk, npodecop, 3aBiayBau kadenpu HarloHanpbHOTO MENarorivyHoOro yHIBEPCHTETY
imeni MLII. [lparomanoBa

Iyt Mukona IBanoBH4Y, noktop ¢izuko-maremMaTnyHUX Hayk, mpodecop, akagemik HAIIH Vkpainm, 3aBigyBau kadeapu HarioHanbHOTO
nenaroriyHoro yHiBepcutety imerni M.I1. Jlparomanosa
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IosicHIOBaIbHA 3aNTHCKA

Hapuanbsui mporpamu 3 ¢izuku # actponomii mius 10-11 kmaciB 3akimaaiB 3arajibHOi CepeHbOT OCBITH (PIBEHb CTaHIAPTY Ta
npodUTbHAI piBeHB) PO3pOOIICHI HA OCHOBI JlepkaBHOTO cTaHmapTy 6a30BOi 1 TOBHOI 3arajbHOI CEPEHbOI OCBITH, 3aTBEPIKECHOTO
noctanoBoto Kabinery Minictpis Yipaiau Big 23.11.2011 Ne 1392,

®di3zuka Ta acTpOHOMIA € (PyHIAMEHTAJILHUMH HAyKaMH, 1110 BHBYAIOThH 3arajibHl 3aKOHOMIPHOCTI TIepeOIry MPUPOTHUX SBUII,
3aKJIAIa0Th OCHOBW CBITOPO3YMIHHS HA PI3HUX PIBHAX MI3HAHHS MPUPOIHN 1 AAOThH 3arajbHe OOIPYHTYBAHHSA MPUPOTHUYO-HAYKOBOI
KapTUHU CBITYy. KpiM HayKOBOTO BOHM MAlOTh BAXKJIMBE COIOKYJIBTYPHE 3HAUCHHS 1 € CHbOTOJIHI HEBIZ EMHOIO CKJIQIOBOIO KYJIbTYpH
JFOJICHKOI IMBLTIZAI, PYIIIAHOI CHJIOID HAYKOBO-TEXHIUHOTO Ta COIIAIbHO-€KOHOMIYHOTO Tiporpecy. CydacHa ¢hi3uka BHUCTYIA€e
TEOPETUYHOI0 OCHOBOIO CYYacCHO! TEXHIKH 1 TEXHOJIOTIH, a aCTPOHOMIA PO3KPHBAE CYTHICTh Mi3HaHHSA Mmarepii Ta Beecpity. e #
BA3HAYA€ OCBITHE, CBITOTJISHE Ta BUXOBHE 3HAUEHHS HAaBUAJIBHOTO TpeameTa «Dizmka 1 actpoHoMis». OCKIJTBKA B CTAPIIii KO
3aCBOE€HHA (DI3UYHOTO 1 ACTPOHOMIYHOTO KOMTIIOHEHTIB OCBITHBOI Tanmy3l «lIpupomo3HaBCTBO» MarOTh CHOPITHEHWUH TPEIAMET
HABYAHHS, METOJU JOCII/DKEHHS 1, K TPABWIO, CIIJIbHANM BHECOK Y (POPMYBAaHHA HAYKOBOI KQPTWHU CBITY, IPOMIOHYETHCS 1M1 JBa
KOMITOHEHTH 00’ €/THATH B €IMHUN HaBUAIbHUH nipeaMeT «Di3nka 1 aCTpOHOMIs), HE BTPAYar0yH MPH IbOMY CBOEPITHOCTI KOKHOTO 3
X CKJIaaHUKIB. Bpaxosyroun 11e, piznyHuii Ta aCTPOHOMIYHHNA CKJIAQJHUKHA 32 BUOOPOM YUHTENSA MOKYTh BHKJIQJAATHCS THTETPOBAHO
abo sK BIAHOCHO caMocCTiiH1 Momym. Hanpukman, y po3aun «MexaHika) BUYHUTENh MOXKE PO3TISHYTH TMUTAHHSA, IO CTOCYIOTHCS
MEXaHIKn HeOSCHHUX Ti1, a00 HABIAK{, BUBUAIOUM PyX HEOCCHHX TI PO3TJISAATH TPaBITAMItHY B3a€MOIIO 1 3aKOH BCECBITHHOTO
TSOKIHHS 1 T.11.

@opMyBaHHS KJIWY0BUX KOMIMETEHTHOCTelH YUHIB 3aco0amu npeamery «Di3uka i acTpoHomis»

Hapuanua ¢i3ukm 1 acTpoHOMIi 3MIACHIOETHCS HA KOMIIETEHTHICHHUX 3acafax 1 mepeadauae (popMyBaHHSA KIIOYOBUX 1
MPEAMETHIX KOMIIETEHTHOCTEH y4HIB. 3aco0aMu HaBYalbHOTO mpeamery «®Di3uka 1 acTpOHOMIS», HE3AJCKHO BIJ PIBHA HOTO
OTIAHYBAaHHS 3IHCHIOETHCS (DOPMYBAHHS KIIFOYOBUX KOMIIETCHTHOCTCH, HEOOXIMHUX KOXHIA CydacHIM JIoauHI Ui i
KUTTEISITHHOCTI.

KoMmnerenTHICHHI MOTEHIIA HaBYAJIbHOTO TipeaMera «Di3nka 1 acTpoHOMIS» Yy (OPMYBaHHI KITFOUOBHX KOMIETEHTHOCTEH
YUHIB PO3KPHUTO y TaOHIIL.
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Kuarouosa IIpeameTHMIi 3MiCT KJIIOY0BOT KOMIIETEHTHOCTI i HABYaJIbHI pecypcu A i popmyBaHHA
KOMIETEHTHICTh
Cninkyeanns VYMminHs:
0epIHCABHOI0/PIOHOI0 - CHUIKYBATHCS 3a NPOOJEMATHKOI MPEIAMETY CYYaCHOK HAYKOBOK MOBOK 3 BHKOPHCTAHHSIM
MOB01 yCTaJIeHnX (PI3UUIHUX # aCTPOHOMIYHUX TEPMIHIB Ta MOHSATH,

- 9ITKO Ta OJTHO3HAYHO (hOPMYITIOBATH CY/KCHHSI Ta apTYMEHTYBATH iX;
- HaJIaro/KyBaTH KOMYHIKAIT y TIPOIIEC] BUPIMIEHHS HABUYAJIbHUX 3aBIaHb Ta BUKOHAHHS TIPOEKTIB;
- YITKO Ta CTHCIIO BUKJIAMATH OCHOBHHH (DI3MUHMIA Ta aCTPOHOMIYHHM 3MICT MATAHb Y MACHMOBIH

opwmi;
- TOTYBaTH Ta TMPEACTABIATH TOBIIOMJICHHS, JOMOBLAI Ta pedeparr, NMPe3eHTYBAaTH PE3yIbTaTH

MPOEKTHOT SITHHOCTI.

CraBjieHHS:
- BUSIBJIATH CTaBJICHHSA Ta BIJ3HAYATH POJIb BITUM3HAHOI HAYKHM Ta il BUAATHUX MPEICTABHUKIB,

IIIHYBaTH HAYKOBY YKPAiHCHKY MOBY;
- 00’€KTUBHO OINHIOBATH 1H(OPMAIiiHHI HAYKOBlI HOBHHH, 30KpeMa, 3 HAWOUTBIN aKTyaJbHUX

HaMpAMIB Cy4acHOi (P13WIHOT Ta ACTPOHOMIYHOI HAYKH.

HasuanabHi pecypcu:
- MAPYYHUKH Ta TOCIOHUKH, €JICKTPOHHI OCBITHI PECYPCH, BIPTyaJibH1 Ja00opaTopii.

Cninkyeanns VYMminHs:
[HO3EeMHUMU MOGAMU - omepyBaTH HAWOLIBI BXXMUBAHUMW B MDKHAPOJIHIA TPAKTUIN (DISUYHAMH Ta aCTPOHOMIYHUMU

TEPMIHAMMU,

- KOPUCTYBATHCSl 1HIIOMOBHHUMH JDKEPEIaMU SK JOMATKOBHMH IMiJT YaC BUKOHAHHS HABUYATbHHUX
3aB/JaHb TA MPOCKTIB;

- TMPEICTABJIATH PE3YJIBTATH MPOCKTHOI JISJIFHOCTI B MDKHAPOJAHOMY HAYKOBOMY Ta OCBITHHOMY
MPOCTOPi; OpaTH ydacTh B MIDKHAPOAHUX (DI3UUHHUX Ta aCTPOHOMIYHUX KOHKYPCaX;

- 00roBOPIOBAaTH HAYKOBO-HABYAJIbHI TIPOOJIEMHU 3 BUKOPHUCTAHHAM 1H(GOPMAIIHHUX PEeCypciB 3
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YUHSIMH THIITAX KPaiH.
CraBjieHHS:
- OIIIHIOBATH OCOOJUBOCTI PO3BUTKY (PI3MUHOI Ta aCTPOHOMIYHOT HAYK B CBITI, BHECOK 3apyOiKHHAX
YUCHHX Yy iX CTAHOBJICHHS Ta CYy4YacH1 JOCATHEHHS.
HasuanabHi pecypcu:
- IHIMOMOBHI 1H(]OPMaITIiiHI HKepena.

Mamemamuuna
KOMnemeHmHicme

YMiHHA:

- 3aCTOCOBYBATH MAaT€MaTHYHUW amapar il Po3B’sA3yBaHHA (PI3UUYHMX Ta aCTPOHOMIYHHUX 3ajad,
OOTPYHTYBaHHA Ta JOBEIACHHS TBEP/UKCHB, OMPAIFOBAHHS, THTEPIPETAIlli, OIIHIOBAHHA PE3yJbTaTiB
EKCIICPUMEHTIB 1 CIIOCTEPEIKEHD, MOOYI0BH rpadikiB (PI3MIHUX MPOIIECIB; MOJACTIOBAHHS (DI3UUHUX Ta
ACTPOHOMIYHMX ABHIN Y (hOPMi MATEMAaTHUHHUX PIBHSIHB 1 CITIBBITHOIIICHb.

CraBjieHHS:

- YCBIIOMJTIOBAaTH BQXXJIUBICTh MATEMaTHYHUX 3HAHb SK IHCTPYMEHTAPIIO0 MPUPOIHUYMX HaAYK,
HEOOX1THOT YMOBH MTPAKTAYHOT peajTizamii iX JOCATHEHb Y TEXHII Ta TEXHOJIOTISAX.,

HasuanabHi pecypcu:

- iH(OopMaIlIiiHI TKepena, MO MICTATh PO3PAaXyHKOBI Ta KCIIEPUMEHTAIbHI 3aBIaHHsA 3 (I3UKA Ta
aCTPOHOMII.

OcHO6HI
KomMnemeHmHuocmi y
RPUPOOHUYUX HAYKAX [
mMexHOoN02iax

YMiHHA:

- TIOSICHIOBATH SIBUIIA TIPUPOAN, PO3YMITH IPHHIIAT /Tii Ta OyT0BY Cy4acHOT TEXHIKH, IPHUJIA/IB Ta
oOjagHaHHS HA OCHOBI (PI3UYHUX Ta ACTPOHOMIYHUX 3HAHB,
- XapaKTePU3yBaTH POJIb (PI3UUHKX 1 ACTPOHOMIYHUX 3HAHb Y (POPMYBaHHI MPUPOTHAYO-HAYKOBO1
KapTUHU CBITY,

- TUTaHyBaTH Ta peani3oByBaTd (Pi3WdHI Ta aACTPOHOMIYHI CIIOCTEPEKEHHS U EKCIICPUMEHT,
(hikcyBaTH Ta ONPAIbOBYBATH ¥ MPABWIILHO THTEPIPETYBATH Ta OIMIHIOBATH iX PE3yJIbTaTH,

- npoOWpaTH METOAW Ta 3aco0M JMOCHIIKCHHS TPUPOJHUX SBUII, aJCKBATHI TIOCTaBICHUM
3aBJAAHHSM.
CraBjieHHS:
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- YCBIAOMITIOBATH 3HAUCHHS (DI3MKH M aCTPOHOMII IS TOCIIHKEHHS HABKOJIHUIITHBEOTO CBITY;

- OIIHIOBATH CYYacCH1 JOCSITHCHHS MPUPOJTHAYNX HAYK Ta MEPCIEKTHBH 1X MOJAIBIIOTO PO3BUTKY,

- BUSIBJISITH CTABJICHHS 70 aKTyaJlbHUX MPOOJIEM CYy9acHOTO MMPUPOI03HABCTBRA,

- (hopMyITIOBATH OIIHOYHI CY/PKEHHS Ta MPOTIOHYBATH MUTAXH BUPIICHHS HAyKOBO-OCBITHIX
3aBAaHb.
HasuanabHi pecypcu:

- CydYacHa HayKOBa-TIOMyJIApHA 1H(pOopMaIIis;

- MarepiajM Ta pe3yabTaTH KOHKYPCIB JOCIITHUIIBKIX POOIT;

- HaBYaJIbHE 00JIaIHAHHSL.

Inghopmauiiino-

uughposa
KoMnemeHmHicmao

YMiHHA:

- BUKOPHWCTOBYBATH 1H(POPMAITIHHI CHCTEMH TS MIBUIKOTO Ta IUIECTIPAMOBAHOTO TOTITYKY
tHbOpMaIi;

- BU3HAYATH MOKJINBI JKepena tHdopmarlii, Bigoupat HeoOXiaHy 1HGOPMAIIiiO, OIHIOBATH,
aHaI3yBaTH, IEPEKOIOBYBATH 1H(OPMAITIIO;

- KOPUCTYBATHUCA CYYaCHUMHM Ta/DKETAaMH K THCTPYMEHTAJILHUMH Ta BUMIPIOBATBHUMU 3aCO0aMU;

- TIPAIIOBATH 3 BIPTYAJIbHUMH JTA00PaTOPIAMH, IPOTPAMaMH-CAMYJISITOPAMU,

- CTBOPIOBATH Ta JOCIIKYBATH MOIEI (DI3UUHHUX 1 AaCTPOHOMIYHUX SIBHIIL.
CraBjieHHS:

- TOTPUMYBATHCS €THYHUX HOPM TI1J] 9ac poOOTH 3 1H(POPMAIIHHAMHA PECYPCaAMH.
HasuanabHi pecypcu:

- €JIEKTPOHH1 OCBITHI PECYPCH Ta BIPTyaIbH1 JJabopaTopii.

Yminna euumuca
GNPOO0BIHC HCUMMA

YMiHHA:
- IJTAHyBaTH CaMOCTIMHE OMPAITIOBAaHHS HAaBYAIBHOTO MaTepiaay 3 (hI3WKH Ta aCTPOHOMII;
- BU3HAYATH 1Tl HABYAJILHOI AISUTHHOCTI B KOPOTKOTEPMIHOBOMY Ta JOBTOTEPMIHOBOMY TIEPIOAX;
- 3AIMCHIOBATH CAMOCTIHHWHN TONIYK 1H(GOpMAIii 3 BAKOPUCTAHHSAM PI3HUX BHJIIB JHKEPET,
- BUJIUTATH TOJIOBHE B OTMPAIbOBYBaHi# 1H(pOpMAIIii;
CraBjieHHS:
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- KPUTAYHO OIIHIOBATH BJIACHI JOCSITHECHHS,

- YCBIJIOMJTIOBATH BaXKJIUBICTh CAMOOCBITH JUTS YCIIIITHOTO JKHATTA.
HasuanabHi pecypcu:

- HaBUaJIbHA Ta HAYKOBO-TIOMYJIAPHA JIITEPATypa;

- ©JIEKTPOHHI OCBITHI PECYPCH.

Iniyiamuenicmo i
nionpuemaugicmeo

VYMminHs:

- TpUMaTH PIIEHHS MOA0 BUOOPY HAWOLIBIIT ONTUMAJIBHUX aJTbTEPHATHB IMIJI YaC BHUPIICHHS
HaBYATBHUX 3aBAaHb 3 (PI3UKH Ta aCTPOHOMII,

- OpraHi3oByBaTH KOJICKTUBHY pOOOTYy HaJA BUKOHAHHS HABUAJIBHUX TPOCKTIB, PO3MOAUIATH
3aBJaHHS MK YJICHAMH TPYTIH;

- BUSBJISATH 1HIIIATABY Ta BIAMOBITAIBHICTH M1 Yac TPynoBoi poOOTH HaJl HABYATbHIUMH 3a1a4aMHu;

- pO3paxOByBAaTH Ha OCHOBI OTPHUMAaHHMX 3HAaHb EKOHOMIUYHY €(EKTHBHICTh BHKOPHCTAHHS
noOyTOBUX MPUIJIAAIB Ta O0NaTHAHHS, aJTbTEPHATUBHUX JHKEPEN CHEPTIi;

- MPOTIOHYBATH CIIOCOOM Ta 3aCO0M €KOHOMIi CHEPTETUUHHX, YaCOBHX, (DI3UUHUX PECYPCIB HHA-Fae Y
HaBYAJILHOMY TPOIIECi Ta MOOYTI.
CraBjieHHS:

- YTBEP)KYBaTH PIBEHb CaMOOINIHKH, IMO BIANOBIAaE 00 €KTHBHHUM pe3ysibTaTaM HaBYaJIbHOI
JUSJTBHOCTI,

- CIBBITHOCUTH OYIKYBaHI PE3YyJIbTaTH Ta HEOOX1THI IS iX TOCATHEHHS PECYPCH,

- YCBIJIOMJTIOBATH JOCSKHICTH TIOCTABIICHUX IUICH SIK PE3yJITaTy HATIOJICTJIMBOI MpaIT;

- OIIIHIOBATH €KOHOMIUHY €(EKTHUBHICTh MPUHHATHX PIMICHH MM Yac BUPINICHHS HAaBYATbHHUX Ta
JOCITTHUITFKAX 3aBAaHb 3 (DI3UKK 1 aCTPOHOMII.
HasuanabHi pecypcu:

- JiTepaTypa mpo MiSUTBHICTh BUCHHX-(DI3UKIB Ta aCTPOHOMIB, BIAKPHUTTS Ta BHXOMHM SKHX Majd
BKJIMBE 3HAUCHHS IS PO3BUTKY TEXHIKH 1 TEXHOJIOTTH Ta MAJIM BIIUYTHUN €KOHOMIYHHH €(hEeKT;

- iadopmalis MPO BUKOPUCTAHHS CyYaCHUX HAYKOBUX JIOCATHEHb Yy TMPOMHMCIOBOCTI Ta
BAPOOHHUIITBI.
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CouianvHa ma
2POMAOAHCHKA
KomMnemeHmHocmi

VYMminHs:

- BIJICTOIOBATH apryMEHTOBAHO CBOi TOTJISIIM HA BHPIMICHHA HABYAIBHWX 3a7ad Ta CHOPUAMAaTH

apryMeHTOBaH1 MPOIO3HUIIIi TOBAPHUIIIIB,

- TOTPUMYBATH MPUHITUTIIB IEMOKPATUIHOCTI Ta BIAMOBIAIFHOCTI M1 4ac POOOTH B TPYIIL,;

- aHaJII3yBaTH 3HAUCHHSA JOCATHEHb BITUM3HSHOI MPUPOJTHUUOT HAYKH IS PO3BUTKY YKPaiHCHKOi
Jep KaBy, MIBHINCHAS J0OpOOYTY ii rpoMaisiH;

- TPOTIOHYBATH TUIAXW MIBUINCHHAS PIBHA COIIAJIFHOTO PO3BUTKY HA OCHOBI CydacHHMX (Di3WKO-
aCTPOHOMIUHMX 3HAHB,

- PAITIOBATH Y COIIIATbHUX MMPOCKTAX.
CraBjieHHS:

- OIIHIOBATH POJIb BITUYM3HAHOI (PI3UUHOT Ta aCTPOHOMIYHOT HAYKH y PO3BUTKY JIIOJICTBA;

- YCBIJIOMITIOBATH TPIOPUTETHICTHh 3araJibHOMOACHKUX IIHHOCTEH Ta COIMIAJIbHUX IHTEPECIB IPH
BUPIIIICHH] HAYKOBUX, CKOHOMIYHUX Ta TEXHOJIOTTUHHUX TIPOOIIEM.
HasuanabHi pecypcu:

- HaBYaJIbHI 1 COITIAJIbHI IIPOSKTH.

O6i3Hanicms ma
CAMOBUDANCCHHA Y

chepi Kynomypu

YMiHHA:

- BU3HAYUTH POJTh (DI3WKHU Ta aCTPOHOMIi y CTAHOBJICHH1 3arajbHOJIIOICHKOT KYJIBTYPH;

- TIOSICHIOBATH B3a€MOBILIAB MPUPOTHAYNX HAYK Ta 00pa30TBOPUOTO, My3HUHOTO, JIITEPATyPHOTO
MHUCTEITBA,

- HAaBOJIUTH TIPUKJIAJAM TBOPYOI MISTIFHOCTI BUAATHUX YKPAIHCHKUX Ta 3apyO1KHUX yUSHUX-(DI3UKIB 1
aCTPOHOMIB y PI3HOMAHITHUX Tay359X KyJbTYPH Ta MUACTEIITBA.
CraBjieHHS:

- YCBIJOMJTIOBATH ICTOPUYHY €JHICTh TIPOIECY PO3BUTKY MPHUPOJHWYOI HAYKH Ta KyJIbTYPH
JFOACHKOI IMABLT13ALIii.
HasuanabHi pecypcu:

- TBOpPW MHUCTENTBa, O10miorpadgiuni Marepiaim MPO KUTTA Ta JISUIBHICTh yUeHUX-(PI3HKIB Ta
aCTPOHOMIB.
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Exonociuna YMmiHHs:
2pamomuicme i 300poee - BU3HAYATH YAHHHUKHU Ta (PaKTOPH, SIKI TOPYIIYIOTh €KOJIOT1YHY PIBHOBArY B MPUPO/II Ta TOOYTI;
Heumms - TOTPUMYBATHCS MPABUJT OE3MEKH JKATTEAISIILHOCT B HABAJILHOMY TPOIIEC] Ta MOOYTI,

- BUKOPUCTOBYBATH OTPUMAaHI 3HAHHS JJIs 3MEHIICHHS HETAaTUBHOTO BIUIMBY CYYacHOI TEXHIKH Ta
TEXHOJIOT1i Ha ce0e Ta OTOUYIOUMX, 3a0€3MMEUEHHS 3J0POBOTO CIIOCO0Y KHUTTS,

- TPaBWIBHO YTHII30BYBAaTH MOOYTOBI BIAXOMW Ta BIAMPANbOBaHI JKEpena €Heprii 1 CBITHA,
HECITPaBH1 IPHUCTPOT;

- TOJIy9aTHCS IO 3aXO0/IB 1 MPOEKTIB IIO0 BITHOBJCHHS TOBKIJIIA,

- TOTPUMYBATHCS TIPABUJI €KOJOTTIHOI IIOBEIIHKH.
CraBjieHHS:

- YCBIIOMJTFOBATH aKTYaJbHICTh €KOJIOTIUHHX TPOOJEM Yy CydacHOMY CBITI Ta HEOOXITHICTH iX
HEBIJIKJIATHOTO BUPIICHHS,

- BHUKOPWUCTOBYIOUM 3HaHHA 3  (PI3UKM W acTpoHOMIi OIIIHIOBATH €KOJIOTIYHI 3arpo3W Ta
¢(DEeKTUBHICTh PI3HUX CIIOCOOIB iX IMOJOJIAHHS,

- BUSIBJISITH TOTOBHICTH MPAKTHYHUMH JIIMHU (dEPE3 ydacTh Y MPOCKTaX, KUTTI TPOMa) CHPHUATH
BUPIIICHHIO €KOJIOTIYHUX MPOOJIEM BYJIHI, MICTa, KPaTHH.
HasuanabHi pecypcu:

- THIAKTAYHI MaTEPIad €KOJIOTTYHOTO 3MICTY.

3acaau IBOKOHIEHTPOBOI CTPYKTYPHU IWIKLIbHUX KYPCIiB (Pi3uKu Ta acTpoHOMIT

HIkigpHi KypcH (i3UKH Ta acTPOHOMIT MO0y T0BAHO 32 IBOMA KOHIIEHTpaMu. B OCHOBHIM ITKOJI1 BUBUAETHCA 0A30BHM KypC
(di13uKy, 10 3aKIagae OCHOBU (PI3MUHOTO 3HAHHS Ha SBHIMHOMY ((peHoMeHomorigHoMy) piBHI. [loyaTkoB1 3HAHHS 3 aCTPOHOMII B
OCHOBHIM 1IKOJTI 3700yBatoThes B Kypel «[Ipupomo3naBcTBay 5 Kiacy, a TaKoX IMiJl 4aCc BUBYCHHS MDKIPEAMETHUX TeM Ha ypoKax
reorpadii # ¢izuku. Kypc ¢i13uku 1 acTpOHOMIi CTAPIIIOi IITKOJIH € TIPOIOBKEHHSAM TEPIIOT0 KOHIICHTPY MPUPOTHAYOT OCBITH OCHOBHOI
ITKOJTA, KWK 3a0e3MeunB O3HAMOMJICHHS 3 TPOsABaMH (PI3UUHUX 1 aCTPOHOMIYHUX SBHUII MPUPOJINA, OBOJIOMIHHS €IIEMCHTAPHUMU
HAaBAYKAMM iX T13HaHHS, (POPMYBAaHHS TTOYATKOBUX YSABJICHb MPO MPUPOJHUIO-HAYKOBY KAPTHUHY CBITY, CYTHICTh HAYKOBOTO IMI3HAHHS
3acobamu (pi3ukm ¥ acTpoHOMIi;, (PyHTAMEHTATLHUMHA HAYKOBUMH (PaKTaMu, OCHOBHUMH MOHATTSAMH 1 3aKOHAMH 3 (P13UKH, POSBUTKOM
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(byHIaMEHTATBHAX 17Ied 1 TPUHIMIIB, MOYAaTKOBUMHU BIAOMOCTAMH Tpo TwiaHeTy 3emuis, COHSYHY cHcTeMy, 3eMiro 1 Micsib,
OCBOEHHS KOCMOCY TOIIIO.

3a3HaueHMl y Il mporpami 3MICT HAaBUAJLHOTO MaTepiajy 3 (i3MKH 1 acTpOHOMIi He AyOJII0€ 3MICT PaHIIE BHBUCHOTO
0a30B0r0 Kypcy (hi3UKH OCHOBHOI IIIKOJIH, a 30CEPEKCHHM HA THX MUTAHHAX, SIKI TOTJIMOIIOIOTH paHiIIe 3100yTi 3HAHHSA 1 BMIHHSI. Y
rpadi «OuikyBaH1 pe3yabTaTH) KOHKPETHU3OBAHO K1 [1¢ 3HAHHS 1 IK BOHHU MOXKYTbh OyTH 3aCTOCOBHI.

Hackpizaumu 3MiCTOBHMH JITHISAMH KYPCYy € KaTeroplajabHl CTPYKTYPH, IO y3TOKYIOTHCS 13 3arajbHUMHU 3MICTOBUMH JITHISIMHA
ocBITHBOI ramy3i «lIpupomgo3HaBcTBOY, a came:

- ¢i3uka 1 acTpoHOMIsA AK (PyHIaMEHTaJIbHI HAyKH, METOJAW IT3HAHHSA, METOAU 1 3aco0M (DI3MYHHUX Ta aCTPOHOMIUHHX
JOCIT/HKEHB, POJTh (DI3MYHUX Ta aCTPOHOMIUHWX 3HAHD Y KUTTI CYCIUTBCTBA, PO3BUTKY TEXHIKH 1 TEXHOJIOT1H, aCTPOHOMIA Ta (h13HWKa B
KUTTI JIIOJWHA, Y PO3B’sI3aHHI €KOJIOTTYHUX TPOOIIeM;

- peuoBuHA 1 Tojie; (I3MUYHI BIACTHBOCTI PEUOBHMHU Ta TIOJISA, KBAHTH, €JIECMEHTAPHI YAaCTUHKH, KOPIYCKYJIAPHO-XBHIbOBUN
Jyaini3M; HaHO(131uKa 1 HAHOTEXHOJIOT'1i;

- pyX 1 B3aeMo/Iii; pyHIaMEHTaIbH1 B3aeMOIIT; (p13UUHA CYTh SIBUIII 1 POTIECIB PI3HOI TPUPOIH;

- OynoBa 1 po3BHTOK BeecBiTy, ranaktukwu, rajaktuka «Mogmounwmii [1lnsax», Conre 1 30p1; pyx HebecHHX CBITHII, pyX COHSYHOT
cuctemu B [ amakrwii, pyx miaHeT COHIYHOI CHCTEMH.

3acanbHo0C8IMHIMU 3A80AHHAMU KYPCY (i3UKU | ACMPOHOMIT cmapuiol WKoJu €:

— ¢dopmyBaHHS B YUHIB CUCTEMH (PI3MUHUX 1 aCTPOHOMIYHUX 3HAHb HA OCHOBI CyYaCHHUX TEOPIH (HAyKOBUX (DAKTIB, TIOHSTH,
TEOPETUYHUX MOJICICH, 3aKOHIB, IPUHIIUIIB) 1 PO3BATOK Y HUX 3/IaTHOCTI 3aCTOCOBYBATH HAOYTI 3HAHHS B MI3HABAIBbHIN TPAKTHIIL
3HAHb TPO MOXO/DKEHHS MPUPOIHUX 00’ €kTiB BeecBiTy, X (hi3WuHI BIACTUBOCTI, 3aKOHHM PYXY W €BOJIIOIIO, a TAKOX YSBJICHB PO
MTOXO/DKEHHS, OyI0BY Ta eBOJIOIIIO BeecsiTy B mitoMmy;

— OBOJIOJIIHHA YYHSIMHA METOJOJIOTI€I0 MPUPOJHUIO-HAYKOBOTO TI3HAHHS 1 HAYKOBUM CTHJIEM MUCIJICHHS, YCBIJIOMJICHHS CYTI
MPUPOJHUYO-HAYKOBOI KAPTHHH CBITY Ta 3aCTOCYBAHHS iX JJIA TOSICHEHHS PI3HUX (PI3WUHUX Ta aCTPOHOMIUHHUX SIBHII 1 MPOTIECIB,
(h13uaHOT TPUPOM HEOSCHHUX TLT TA iX CUCTEM,

— (dopMyBaHHS B YUHIB 3aTaJIbHAX METO/IB Ta aJTOPUTMIB PO3B’SI3yBaHHA 33/1a4 Ta MPOOJIEMHHUX 3aBJaHb PI3HAMH METOAaMHU
13 3aCTOCYBaHHSAM 3aKOHIB (DI3UKH Ta THIIUX MPUPOJHUX HAYK, €BPUCTUUHUX MPUHOMIB TOMIYKY PO3B’SI3Ky MPOOeM aJIeKBAaTHUMU
3aco0amu (I3UKHK H aCTPOHOMII;
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— PO3BUTOK B YUHIB Yy3araJlbHCHOTO E€KCIIEPUMEHTAJILHOTO BMIHHS BECTH MPUPOIHWYO-HAYKOBI JOCTIIKCHHS METOdaMH
HAyKOBOTO T3HAHHA (TUIAHYBAHHS C€KCTIEPUMEHTY, BHOIP METOAY JOCIIKEHHS, BUMIPIOBaHH:, 00po0OKa Ta THTEpIpETaIlis OJAep:KaHuX
PE3YNIbTATIB);

— (opMyBaHHS IIJIICHOTO YSABJICHHS TPO CY4YacCHY MPUPOJHUYO-HAYKOBY KAPTHHY CBITY Ta HAyKOBOTO CBITOTJISIY YYHIB,
po3yMmiHHS pori (i3uku 1 acTpoHOMIi B MI3HAHHI (PYHIAMEHTAJIBHUX 3aKOHIB MPHPOJN, BUKOPHCTAHHS SIKUX € 0a3010 HAyKOBO-
TEXHIYHOTO TPOTPECY; PO3KPUTTA 3HAUCHHS (PI3UUHOTO ¥ ACTPOHOMIUHOTO 3HAHHS B YKHUTTI JIIOJWHUA W CYCIUTBHOMY PO3BHTKY,
BHCBITJICHHA €THUYHUX MPOOJIEM HAYKOBOTO M3HAHHSA, (POPMYBAHHS €KOJIOTTUHOI KYJIbTYPH JIIOJWHU 3aco0amMu (PI3UKH i aCTPOHOMII,

— PO3BUTOK B YUHIB HABHUOK T13HABAIBLHOI MISUTBHOCTI y TPOTIeCl HaBYaHHS (i3UKH W aCTPOHOMII.

OuikyBaHUMH PE3yIbTaTaMH TIPH IIBOMY €

- 3HaHHEBUI KOMNoHeHm (3HAHHSA 1 PO3YMIHHS Tiepediry (hi3uuHUX 1 aCTPOHOMIYHHX SBHIIT TA MTPOIIECIB);

- OidnbHicHuli KomMnoHenm (3AATHICTh YYHIB 3aCTOCOBYBATH 3HAHHS, YMIHHSA, HAaBUYKH, CIIOCOOW MISUTBHOCTI 0 PO3B’SI3aHHA
po0sIeM, peabHUX JKATTEBUX CUTYAITIi);

- yiHHicHull KomMnoHeHm (EMOIIWHO-IIIHHICHE CTABJICHHS YYHIB MO0 OO0 €KTIB HABUAJBHOI MISIIBHOCTI, CYKYIHICTh IIHHICHUX

OpI€HTAIlIHA, MOTHBAITIS, IHTEPEC, TOTOBHICTH O HABUAHHA).

VY mporpamax HaBOAWTHCS 3arajbHa KUTBKICTh TOJAWH Ha BWBUCHHA mpenmery «®izmka 1 actponomis» B 10 ta 11 kmacax.
Po3nooin Kinbkocmi 200uH, wi0 8i0800UMBbCA HA BUBUEHHA OKPEMUX MeEM, BUZHAYAEMbCA yuumenem. 3a HeoOX1THOCTI i BUXOATIN
3 HAsABHUX YMOB HABYAIBHO-METOJWYHOTO 3a0€3MEUEHHS, YUUTENIb MaE€ MPaBO CaMOCTIMHO 3aMIHIOBATH TMOPSAOK BHBUCHHS TEM,
IIPOBOIMTH JIAOOPATOPHI MPAKTUKYMH Ta MPAKTHKYMH 3 PO3B’A3yBaHHA 3a7a4 B KIHI po3auty abo 11 9yac HOTro BUBUCHHS.

Oco0mBocTIi HABYaHHS peaMeTy «Pi3uKa | aCTPOHOMIsD» HA PIBHI CTAHAAPTY
Mema naBuanas (i3uknd 1 aCTPOHOMII HA PIBHI CTAHAAPTY Y3TOKYETHCS 3 MIISAMH TOBHOi 3arajbHOI CEPEAHBOI OCBITH 1
noysirae 'y (popMyBaHHI Ta PO3BUTKY MPEAMETHHX 1 KIIOUOBHX KOMIIETCHTHOCTEH BHMITYCKHHKIB CTapIOi IIKOJH, AOCTATHIX JUIS
3aCBOEHHS HABUAJILHOTO MIPEIMETA HA PIBHI BUMOT JEPKaBHOTO CTAHIAPTY.
Ilpozpamy Hasuanusa (izuku it acmpoHomii Ha pPi6Hi cmaHOoapmy OPIEHTOBAHO HA PO3YMIHHS OCHOBHHX 3aKOHOMIPDHOCTEH
nepediry (pI3UIHAX 1 aCTPOHOMIYHUX SIBUII Ta TIPOIIECIB, 3aTaJIbHOTO YABJICHHS PO CBIT MPUPOAN, HOTO OCHOBHI TEOPETUYHI 3acaan U
METO/IM MI3HAHHA, YCBIIOMJICHHS POl (DI3WYHOTO # aCTPOHOMIYHOTO 3HAHHS Y JKUTTI JIIOJWHA W CYCIIJIEHOMY PO3BUTKY. OBONOMIHHS
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HAaBYAJIBHUM MaTepiajioM 3a II€I0 MPOTrpaMor0 Mae 3a0e3MEeUNTH MOCATHEHHS YYHSIMH PIBHS OYIKYBAaHWX PE3YJIbTATIB HAaBUAHHA,
HEOOX1THOTO JIJIA iX OIIHIOBAHHS y (hOPMi1 30BHIIIHKOTO HE3AJICIKHOTO OIIHIOBAHHSA 3 (DI3HKH.

Oco0mBocTi HaBYaHHS npeaMeTy «Di3uKa i acTPOHOMIisD» HA NpPoPiIbHOMY piBHI

Mema naBuanHs (i3ukn i acTpoHOMII Ha MPOITFLHOMY PIBHI Y3TOKYETHCSA 3 MUIAMH TIOBHOI 3arajbHOT CEpeHbOT OCBITH 1
noisirae y (opMyBaHH1 Ta PO3BUTKY B YUHIB CTapPIIOi IMKOJIA KOMIETEHTHOCTI B TaJTy31 IPHUPOJIHUYNX HAYK, TEXHIKH 1 TEXHOJIOT1H, 110
€ 000B’ I3KOBUM CKJIQJHUKOM 3araJibHOI KYJIBTYPH OCOOMCTOCTI 1 PO3BUTKY ii TBOPUOTO MOTCHITIAITY.

Ilpozpama npoghinbnoco HasuanHa (izuku il acmpoHomii nepeadadae CHCTEMATH30BAaHE BUBUCHHS OCHOBHHMX (DI3MUHUX Ta
aCTPOHOMIYHHMX TEOPiHi, (JOPMYBAaHHS CBITOTJISY Ta HAYKOBOTO CTHJIIO MHUCJICHHS YYHIB HA OCHOBI CyYaCHOi HAyKOBO-TIPHPOTHUYOI
KapTUHU CBITY, OBOJIOJIIHHA METOJIaMH HAYKOBOTO TI3HAHHS Ta YCBIMOMJICHHS (DI3UYHOTO Ta aCTPOHOMIYHOTO 3HAHHS Ha PIBHI,
HEOOX1THOMY JUTS TIOJIAJIBIIIOTO HOTO BUKOPUCTAHHA B MPOQECIHHIN MISITFHOCTI Ta MPOJAOBKECHHI MPUPOTHAYOL UM TEXHITHOI OCBITH.

[Iporpama piBHA NPOQIIFHOTO HABYAHHSA 3HAYHO TEPEBHINYE 3a OOCATOM KUIBKICTh HABYAJBHWX TOJMWH TMPOTPAMHU PIBHA
cTaHmapTy, a ii 3MicT 3abe3meuye HAOYTTd YUHSIMH KOMIICTCHTHOCTEH Ha OUIBII BHCOKOMY PIBHI 3a PaXyHOK MOTJIHOJICHHS 1
PO3MMPEHHA 3HAaHb Ta BMIHb. BWKIIag HaBYAIBHOTO MaTrepiany (hI3MYHOTO Ta aCTPOHOMIYHOTO CKJIQJHHKIB HA MPOPLILHOMY PIBHI
MOKE B1IOYBaTHCS SK IMOCIIIOBHO, TaK 1 MapaJielIbHO, 3a0e3euy0ur OpPraHidHe MOEJHAHHS HABUaJbHOI'O MaTepially Kypcy.

Jlna 3abe3neueHas: GopMyBaHHS B YUHIB KOMIETEHTHOCTI B TaTy31 MPUPOJIHAYNX HAYK, TEXHIKW 1 TEXHOJOTTH, 3aKiaa OCBITH
Mae TpaBo 30UTBITYBATH Yac HA BUBUEHHA KypCy 3a PaxXyHOK JOJATKOBMX TOJWH BapiaTHBHOTO CKJIAAHWKA 1/a00 3a paxyHOK
cnenkypciB ((pi3uKo-MaTeMaTHIHOTO, TPHPOIHUYOTO, TEXHOJIOTTYHOTO CIIPAMYBAHHSA). YUUTENh MOXE PO3POOJIATH MPOTPAMU TaKUX
CTIEIKYPCIB CaMOCTIitHO a00 BUKOPUCTOBYBATH B OCBITHHOMY IPOIIEC] CTICTIKYPCH 3 UMCJIa PEKOMEHIOBAHMX.

HaBuajibHi npoekTH
Heo06xi1aH050 YMOBOIO (hopMYyBaHHS KOMIIETCHTHOCTEH € MIsUTbHICHA CIPSAMOBAHICTh Y HAaBYAJIBLHOMY IIPOIIEC], KA Iepeadavae
MOCTIHHE BKIIOUCHHS YYHIB Y PI3HI BHAM IEJAroTIYHO JOIUIBHOI aKTUBHOI HaBYAIBHO-II3HABAIBHOI MISUTBHOCTI 3 METOKO 3400yTTS
HOBUX 3HaHb, a TAKOXX MPaKTHYHA il CHPSIMOBAHICTh HA iX BHKOpWUCTAaHHA. EdexktnBHUM 3aco00oM ¢GopMyBaHHS TPEIAMETHOI W
KITIOUOBUX KOMTIETEHTHOCTEH YUHIB y MPOTECl HaBUaHHA (PI3UKH i aCTPOHOMIi € HaBUAJIbHI TTPOCKTH.
MeTor0 HaBYAJILHOTO MPOESKTYBAHHS € CTBOPEHHS TIEAAroroM TaKUX YMOB T 9ac OCBITHBOTO TIPOIIECY, 32 AKUX PE3YIBTATOM €
THAWBITYyATbHAN JTOCBIJ MPOSKTHOI AISUTBHOCTI YUHA. YUHWTENb 31HCHIOE YIIPABIIHHA TaKOK AISUTHHICTIO 1 CTIOHYKA€E JI0 TOMIYKOBOi
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JTISTBHOCTI YYHIB, JOTIOMAara€ y BH3HAUCHHI METH Ta 3aBJaHb HABUAJBHOT'O MPOEKTY, OPIEHTOBHUX NIPHHOMIB JIOCIITHUIIBKOI
JUSTHHOCTI Ta TOTIYKY 1H(pOpMaItli ;utst po3B’ sI3aHHA OKPEMUX HABYATHHO-TII3HABATHPHUX 32/1a4.

[Tin yac BUKOHAHHS HABYAJIBHUX MPOCKTIB BUPIMIYETHCS 1111 HU3KA PI3HOPIBHEBUX AMIAKTHYHUX, BUXOBHUX 1 PO3BUBAIHLHUX
3aBJaHb. PO3BHUBAIOTHCA TI3HABAIBHI HABWUYKH YYHIB, (DOPMYETHCS BMIHHSA CaMOCTIHO KOHCTPYIOBATH CBOi 3HAHHS, BMIHHSA
OpIEHTYBATHUCA B 1H(GOPMAIIIHHOMY MPOCTOPI, aKTHBHO PO3BUBAETHCS KPUTHUHE MUCJICHHS, cepy KOMyHIKamii Tomo. Y MPOCKTHIH
JUSTHHOCTI BAYITMBO 3aIIKABATH YUHIB 3J00YTTAM 3HAHB, K1 000B’SI3KOBO 3HAAOOMATHCA B KUTTI. 714 11bOTO HEOOXITHO 3BaXKATH HA
MPOOIEMH PEATBHOTO JKHUTTA, JUIA PO3B SA3aHHA SIKAX JITAM MOTPIOHO 3aCTOCOBYBAaTH 3700yTTI 3HAHHSA. Y TAaKOMY BHMAAKY Y4HI
BITUYBAIOTh MOTPeOy B 3HAHHAX. HaBuabHI MPOCKTH OPIEHTYIOTHCS HA MPUKIAAHUN XapakTep (PI3WIHOro 3HAHHS 1 MOXYTh MaTH
MDKITPEMETHY TEMATHKY.

VY mpoekTtHid pobOOTI yuH1 3700yBalOTh KIIFOUOBI HABHUKH. MMOCTAHOBKA MPOOJIEMH, TJIaHYyBaHHSA POOOTH, TOIITYK, 30WpaHHs,
00poOka 1HpopMaIlli Ta mpe3eHTaIlls pe3yIbTaTiB POOOTH.

Takum 9uHOM, MPOEKTHE HABUAHHSI CTIPUSAE PO3B’A3aHHIO TAKWX TMEIAroTTYHUX IUJICH: CTBOPEHHS MO3UTHBHOI MOTHBAIIIT T/ Yac
HaBUYaHHA, (HOpPMyBaHHS HABHYOK PO3YMOBOI TMpalll, PO3BUTOK YMIiHb aHAJI3yBaTH, BHOKPEMJIIOBATH HAWBaXJIMBINIC, POOHUTH
BACHOBKH, (pOPMYBaHHA TPHHOMIB TPYMoBOi poOOTH B KOJEKTHBI, PO3BUTOK I1HAWUBIAyAIbHUX 3M10HOCTEH Ta OCOOIUBOCTEH
MUCJICHHS, yIOCKOHAJICHHS HABUUOK MMUCEMHOTO T4 YCHOT'O MOBJICHHS.

OckuTbKM BUKOHAHHS HABYAJIBHUX MTPOCKTIB Mepeadavae IHTErPOBaHy JOCIITHUIIBKY, TBOPUY AISUTHHICTH YUHIB, CIPIMOBAHY Ha
OTPUMAHHSA CaMOCTIHHUX PE3YJIbTATIB 3a KOHCYJIbTATUBHOI JOMOMOTH BYUTENS, TO HAWBHINOI OIMHKKA 3a TaKWW BWJ HABYAIBHOI
poOOTH MOXKE 3aCIyroBYyBaTH YU€Hb, IO HE JIWINE BUABJIAE 3HAHHS, a B AEMOHCTPYE 3[aTHICTH 1 JOCB1A €(PEKTUBHOTO 3aCTOCYBAHHS
X 3HaHb. OIIHIOBAHHSA 3A1HCHIOETHCS 1HAUBIAYAIbHO, 32 CAMOCTIMHO BHKOHAHE y4uHEM 3aBaaHHsA. OKpIM OIIHIOBAHHS MPOIYKTY
MPOCKTHOI AISUTHHOCTI, HEOOXIAHO BpaxyBaTH TMCHUXOJIOTO-TIeAaroriuanii ekt GopMyBaHHS OCOOMCTICHUX SKOCTEH, CAMOOITIHKH,
YMIHHSA POOWUTH YCBITOMIICHHH BHOIP i OCMHUCIIOBATH HOTO HACTIAKA. Y 3B’ 53Ky 3 MM OIIHKH 32 HABYAJIbHI MPOESKTH 1 TBOPUI pOOOTH
BUKOHYIOTh HAKOTIMUYBAJIbHY (DYHKITIIO, MOXKYTh (hIKCYBaTHCS B MOPTGOIIIO 1 BPaXOBYIOTHCS TP BHCTABJICHI TEMATHUHOT OIIHKH.

TemaTnka HaBUAIBHUX TPOCKTIB 3 (DI3UKHM 1 aCTPOHOMIi BHU3HAYAETHCS BUWUTEIEM 1 MOXE IHIMIIOBATACA y4dHsAMH. KuTbKicTh
TOJIMH, IO BIABOAWTHCS HA BUKOHAHHA HABYAIBHUX IPOEKTIB, a TAKOX iX MOCHIIOBHICTh BHU3HAYAETHCA yduTenem. KiTbKICTh
BAKOHAHWX Ta OIIHCHHWX MPOCKTIB MOKe OyTH MOBUIHHOIO, ajie HE MEHINE OAHOTO 3a HaBuajbHUM pik. [Ipm dhopMyBaHHI TeMaTHKH
IIPOEKTIB JAOMUIBPHO BUXOJUTH 3 HAIBHOI MaTEPlaIbHO-TEXHIYHOT Oa3H.

HaBuaibHuii eKCriepuMeHT
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Kypc ¢i3ukm 1 actpoHOMIi cipsiMOBaHUI Ha 3aCBOEHHS YYHAMH HAYKOBHX METOIIB T3HAHHS MPUPON. 3aBIIKH HABUYAIIEHOMY
EKCIICPUMEHTY YUYH1 OBOJIOIBAIOTH JOCBIIOM MPAKTHYHOI MISUTBHOCTI JIFOJCTBA B Tay3l 3M00yTTA (haKTIB Ta iXHHOTO MOMEPETHHOTO
y3araJibHEHHS Ha PiBHI €MIIPUYHUAX YSABJICHD, TIOHITH 1 3aKOHIB. EKCIEpUMEHT BUKOHYE (DYHKIIIIO METOy HABUAJHHOTO ITI3HAHHS,
3aBASKA SKOMY Yy CBIZIOMOCTI YYHIB YTBOPIOIOTHCS HOB1 3B’A3KM Ta BIJHOMICHHSA, (POPMYIOTHCA Cy0 €KTHBHO HOBE OCOOWCTICHE
3HaHHs. BiH guaaktudHo 3abe3medye MporiecyajabHy CKIIAM0BY HaBuaHHA (i3ukm i acTpoHOMIi, 30kpeMa ¢(opMye B YUHIB
EKCTICPUMEHTATbH1 BMIHHS ¥ TOCITITHAIIBK1 HABUYKH, 030POIO€ iX THCTPYMEHTAPIEM TOCIIIKEHHS, IKH ¢Ta€ 3acO00M HaBUYAHHS.

Hapuanpuuii ekciepuMeHT peaizyeTbes y GopMi IEMOHCTPAIIHHOTO H (PPOHTAIBHOTO €KCIIEPUMEHTY, POOIT J1abopaTopHOTO
MPAKTUKYMY, JOMAIITHIX TOCHIIB 1 CIOCTEPEKECHb.

VY mporpaMi HaBEICHO OPIEHTOBHUH TEpENiK PoOIT, MO0 MOXYTh Peali30ByBaTHUCA y (opMi TPAKTUKYMy ab0 OKpPEeMHX
(dbporTaTEHUX poOIT. Buxoasun 3 meaaroriyHoi JOMUTPHOCTI Ta 3aJIEXKHO B1J YMOB 1 HagBHOI MarepianbHOi 0a3u kabiHeTy (Bi3uKH i
aCTPOHOMIi BYHUTENIh MOXKE. BH3HAYATH KOHKPETHY TEMaTHKY JlabopaTopHUX poOiIT, popMmy ixX peasmizarii, MOCIIAOBHICTh W MICIE Y
HaBYAITbHOMY TIPOIIEC], KUTBKICTh TOJIMH Ha iX BUKOHAHHA, 3aMIHIOBATH OKpeM1 poOOTH ab0 NeMOHCTpAIiiftH1 JOCTIM PIBHOIIHHAMH,
BAKOPHUCTOBYBATH PI3HI iXHI MOXJIMBI BaplaHTH, JOMOBHIOBATH IeW TMEPETIK JOJATKOBAMH JIOCHTITAMH, KOPOTKOYACHUMU
EKCIICPUMEHTATbHUMH 3aBJIaHHSIMH, TIPOTIOHYBATH 1HITY TEMATHKy POOIT.

OCKUTbKM B OCHOBHI# ITKOJI1 B YUHIB 3arajioM c(hopMoOBaHi 0a30B1 €KCIICPUMEHTAITbHI YMIHHS W HABUYKH, TO Y CTAPIIIi KO
OCHOBHOIO METOIO HABUAJLHOTO CKCIIEPUMEHTY € PO3BUTOK CAMOCTIHHOCTI Y TUTAHYBaHHI JOCIIKEHB, 70001 aAeKBAaTHUX METOIIB 1
3acO01B TOCITIIKEHHS, TTPOBEICHHI €KCTIEPUMEHTY, 00po0ITl HOTo pe3ysibTariB Ta (opMyBaHHI BUCHOBKIB. HaBuanbHMiA eKkCTIEpUMEHT
3 (b13uKH Ta aCTPOHOMIT OPIEHTOBAHWH HA Te€, MO0 YUH1 3aCTOCOBYBAJIM HA MPAKTHIN PI3HOMAHITHI MeTOAH (PI3UMIHOT Ta ACTPOHOMIYHO1
HAyK{, OMAHOBYBAJIM E€JIEMEHTH TMPOBEACHHS HAYKOBO-AOCTITHOI POOOTH, CIIBBIAHOCWIA PE3YJIbTAaTH MPAKTHYHOI MISUTBHOCTI 3
TEOPIEI0, BAKOPUCTOBYBAIN HA MPAKTHI MIKIIPESIMETHI 3B I3KH.

CamocTiiiHe eKCTIEpUMEHTYBAaHHS YUHIB HEOOX1THO PO3IMIUPIOBATH, BUKOPUCTOBYIOUH HAWMPOCTIIIE 00JIaIHAHHSA, 1HKOJIH HABITh
camMopoOH1 mpmwiaan i moOyToBe obmamHanHg. Taki poOOTH MMOBUHHI MaTH MOITYKOBHH XapaKTep, 3aBIAKH YOMY YUHI 30aradyroThCs
HOBUMHU (DaKTaMH, y3arajbHIOIOTH iX 1 pOOJIATh BHCHOBKH.

Oco06muBO BaXJIMBUM ISl 3a0€3MEUEHHS ACTPOHOMIYHOTO CKJIQJHWKA € TPOBEACHHS CIIOCTEPE)KCHh HEOSCHUX CBITHIL
ACTPOHOMIUHI CIIOCTEPEKECHHS] MOYKHA TMPOBOJAWTH BIPOJIOBXK YChOTO HABYAIBHOTO POKY. BakuBO Hamepesa mokasatd Ti 00 €KTH 1
SABUINA, K1 HAJCKUTHh BUBYATH. L1171 9ac MIATOTOBKH W MPOBEACHHS CIIOCTEPEIKCHDh HEOOXITHO MOSCHUTH YUYHSAM, K KOPHUCTYBAaTHUCH
«IIIxiTpHAM aCTPOHOMIYHWM KaJICHAApPeM» UM «ACTPOHOMIYHMM KaJIeHAAapeM» Ta PYXOMOIO KapToro 3opsHoro Heba. HeoOximHo
320X0YyBATH YUYHIB JI0 CAMOCTIHHOTO MPOBEACHHS aCTPOHOMIYHUX CITOCTEPEIKCHb.
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BypxnuBmii po3BUTOK HAaykW W TEXHIKA MPU3BOAWTH JO 3HAYHOTO OHOBJICHHS 1H(OpMAIli PO acTPOHOMIUHI 00’ €KTH, iX
¢d13uuni BracTuBOCTI. TOMy JOMUTBHO 3HAWOMHWTH Y4YHIB (30Kpema, W depe3 Mepexy I[HTepHET) 13 OCTaHHIMH HAYKOBUMH
BIIKPUTTSAMH, CYMPOBOMKYBAaTH HABUYAIHHO-BUXOBHUN TIPOINEC CyYaCHUMHW HAOYHMMH 3ac00aMM, a TaKOX EKCKYPCIIMH 0
o0OcepBaTopiii 1 MIaHETap1iB, HAYKOBUX YCTAHOB, (DI3MUHHUX Ta TEXHOJIOTTIHUX JTa00PATOPIH.

IIpakTH4HI 3aHITT 3 PO3B’A3YBAHHA 33424

Opnier0o 3 HaWBKIIWBIMIAX UISTHOK POOOTH B CHCTEMI HaBYaHHSA (DI3MKK Ta aCTPOHOMII B IIKOJI € p0O38 S3V8AHHS 3a0aH.
Po3p’s3yBanns 3am1a4, 0COOIUBO MPHUKIIAMHOTO 3MICTY, CTIPUSE 3aKPITUICHHIO BUBUCHOTO MaTepiajly, IEMOHCTPYE €AHICTh (DI3UKH Ta
aCTPOHOMIi 3 MaTEMaTHKOIO, Ta IHITUMHA MPEAMETAMHU IPUPOTHAYUOTO ITHKITY.

3amaul pi3HUX TUIIB MOXHA €(PEKTUBHO BUKOPHCTOBYBATH Ha BCIX €Talax 3aCBOEHHS HOBOTO 3HAHHA. /ISl PO3BUTKY 1HTEPECY,
TBOPYMX 3/I1I0HOCTEH 1 MOTHBAIII] YUHIB 10 HaBYaHHS (DI3UKH 1 aCTPOHOMI, TT1]T 9aC MOCTAHOBKH MPOOJIeMH, IO MOTPeOye po3B’ I3aHHS,
y mporeci ¢GopMyBaHHS HOBHX 3HAHb YYHIB, BHPOOJICHHS TPAKTHYHUX YyMIHb YUYHIB, 3 METOI0 TOBTOPEHHS, 3aKPITUICHHS,
cUcTeMaru3alli Ta y3arajJlbHEHHS 3aCBOEHOTO Marepiajly, 3 METOK KOHTPOIIO SKOCTI 3aCBOEHHA HABUAJIBHOTO Marepially 4w
JIarHOCTYBaHHS HaBYAJIBHWX JOCATHEHb YYHIB TOImO. B yMoBaxX OCOOHMCTICHO OpPIEHTOBAHOTO Ta KOMIIETCHTHICHOTO HaBYAHHS
BOKJIMBO 3MIACHUTH A00Ip BIAMOBITHUX KOMIIETEHTHICHO 30PIEHTOBAHMX 3aBAaHb 3 ypaxXyBaHHSAM IM3HABAJTBHUX MOXKJIUBOCTEH 1
HAXWJIIB YUHIB, PIBHA iXHBOT TOTOBHOCTI IO TaKOi AISUTHHOCTI.

VY HaBuaHH1 (H13UKH 1 ACTPOHOMIi BXKIIUBOIO (POPMOIO pOOOTH 3 YUHIMH € CKIIAJaHHsA HUMU 3a/7ad, K1 3a 3MICTOM TOa10H1 70
TUX, MO OynwW po3B’sA3aHl HA YpOIl, Hampukiaa, obepHeHwx 3amad. llei mpuiiom nocuTh €DEKTUBHWN UTSI PO3BUTKY TBOPUHX
3M10HOCTEH yUHIB, iXHBROTO PO3YMOBOTO TMOTEHIIAy. BpaxoBylouwm nuaakTwuHe 3HAYCHHS (I3UUHUX 3a4a4, MPOTOHYETHCS
3aMpOBAUTH MPAKTUKYM 13 iX PO3B’A3yBaHHS B MEXaX KOKHOTO PO3LTY.

dDizuka
PiBeHb cTranaapry
10 xnac
(3 rogWHM HA THXKIECHDB, BChOro 105 roamH)

QuikyBaHi pe3yJibTATH HABYAHHSI YUHsI/Y4YeHHUII] ‘ OpieHTOBHHUII 3MICT HABYAJILHOT0 MaTepiaty
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Beryn

3HAHHEGUTI KOMNOHEHM

Onepye nonssmmsamu | mepminamu:

CBITOTJISITHUN TOTEHITIAN MPUPOTHUYNX HAyK; (yHAAMEHTATbHI (h13WuH1
TEOpii; OCHOBHI €Tany PO3BUTKY (Di3UKH Ta acCTPOHOMIi B YKpaiHi 1 CBITI.
JisbHICHUTE KOMINOHEHM

xapakTepusye (i3uKy Ta aCTPOHOMIIO SK IPHUPOJHHWYl HAYKH, HABOIUTH
npukiaan GpyHaaMeHTanbHuX (PI3MIHUX TEOPIi: BU3HAYAE OCHOBHI €TaIy
ICTOPAYHOTO PO3BUTKY (DI3WKH Ta aCTPOHOMII.

[{innichuii xomnonenm

BHSIBJISIE  CTaBIICHHS 10  (PI3UKH
(hyHIaMEHTATBHAX HAYK TTPO MIPUPOY;
OITIHIOE BHECOK BITUM3HIHOT (DI3MUHOI Ta aCTPOHOMIYHOI HAYKH, BUIATHUX
YKPaAiHCHKUX YUCHUX y PO3BUTOK CYYaCHOTO MPHUPOJTO3HABCTRA.

Ta acTPOHOMIi SK TPOBITHUX

CBITOTISITHANA TIOTEHINIAT TPUPOJHAYUX HayK. Pob
(b13MIHOTO Ta aCTPOHOMIYHOTO 3HAHHS B JKUTTI JIFOAWHH
Ta CYCHUIBHOMY pPO3BHTKY. [louaTkoBi BIIOMOCTI TIPO
dbyamamenTanbHi (P13uyH1 TEOpli AK OCHOBY Cy4acHOI
(b13udHOT HAYKH.

AcTpoHOMIS AK mpupomHuda Hayka. OCHOBHI eTarnu
PO3BHTKY (hI3UKH Ta acTpoHOMIi. Di3nKka SK TEOPETUUHA
OCHOBA Cy4aCHOI aCTPOHOMII.

Po3ais 1. Mexanika

3HAHHEGUTI KOMNOHEHM

Onepye nowssmmsimu i mepminamu: MEXaHIYHUHN PyX;, MaTepiajbHa TOYKA,
TIJI0 BUITIKY, THEPIIajbHA CUCTEMA BIJUTIKY, TPAEKTOPI1S, IEPEMIIIICHHSI,
MPOUICHUH TIUTSAX, TTBUAKICTh, MATTEBA IIIBUIKICTD, TPUCKOPEHHS,
MPUCKOPEHHS BUTHHOTO MAIHHSA, TIEPIO, 4aCTOTa, KyTOBA IMBUIKICTH,
JIOTICHTPOBE IPUCKOPEHHSA, BITHOCHICTh MEXaHIYHOTO PYXY, CHJIA,
PIBHOJIIMHA CHJI, Bara, Maca, 3aKOHH JUHAMIKH, MeXaHIdHa po0oTa,
MOTYXHICTh, KIHETHYHA SHEPT1s, MOTEHITIabHA EHEPTIsI, poOOTa CHIT
TSOKIHHSA, TIPY>KHAX CHUIT, CHJI TEPTSA, IMITYJIBC, TICHTP Mac Tij1a, MOMEHT
CHJIH, TIOCTYJIATH CHEIIaTbHOI TeOP1i BITHOCHOCTI.

Ilosicnioe: OCHOBHI TTOHATTS Ta 3aKOHM, NpHHITHIN MexaHiku Ta CTB,
dbopmynm 11 BU3HAUCHHS (DI3MUHUX BEJIUYWH, MAaTEMaTHUYH] BUPa3H

Mexaniuanii pyx. OCHOBHa 3amada MEXaHIKA Ta
CIOCOOH OIHCY PYXY TLIA.

PiBHOMIpHMIA 1 HEPIBHOMIPHHM NPAMOJIIHIMHANA PYX.
BigrocHicTh pyxy. 3aKOH TOAaBaHHS IITBUIKOCTEH.

[Tpuckopenns. PiBHOIpUCKOPEHUTT PyX.

I'padiky 3ameKHOCTI KIHEMATHIHUX BEJTUUYMH BiJl 4acy
ISt PIBHOMIPHOTO 1 PIBHOIIPUCKOPEHOTO
MPSMOJITHIHHOTO PYXY.

PiBHOMIpHMIT pyx wMarepianpbHOi TOYKH TI0 KOJY.
JlonenTpoBe mpuckopeHHda. Kyroa Ta  miHIMHA
IMIBHJKICTh, B3a€MO3B’ SI30K MI3K HUMH.

16
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3aKOHIB MEXAHIKH, CYyTHICTh MPUHIIHITIB BIMHOCHOCTI ["anines Ta

A EliHmTeiHa, BITHOCHICTH JOBKHHHM ¥ 9acy, BIIHOCHICTh OJHOYACHOCTI
MO/ Y PyXOMIii 1 HEpYXOMIl CHCTEMI BIIJTIKY, TPOCTOPOBO-YACOBI
BJIACTHUBOCTI (DI3MUHOTO CBITY.

Busnauae ymoBH, 3a AKUX MEXaHIYHA CHEPTIA, IMITYJIbC 30€pIiratoThCs;
PIBHOBAru TUT, MEXI 3aCTOCYBAaHHS 3aKOHIB MEXaHIKH.

JisbHICHUTE KOMINOHEHM

Cnocmepieac i onucye pi3Hi BUIA MEXAaHIIHOTO PyXYy 1 MEXaHTIHOT
B3a€MO/IIT T1J1 B IPHPOJI1 1 TEXHIII].

Po3s6’a3yc 3a0aui Ha 3aCTOCYBaHHS:

- (PYHKIIOHATEHOI 3aJIEKHOCTI MK (DI3MIHAMHA BETMIMHAMY Ha!
PIBHOMIPHHI Ta PIBHOMPUCKOPEHUH TPSIMOJIIHIMHAKN PyXH, BITHOCHUH
PYX, PIBHOMIPHHIA PyX TIO KOJIY, PyX I JI€I0 KUTBKOX CHJI, 3aCTOCYBAHHS
3akoH1B HeioTOHA, ApxiMema, BCECBITHBOTO TSOKIHHS, 30epe:KCHHS
(eHEprii, IMIYJIBECY ).

ExcnepumenmanvHo 00CiONHCY€ BIACTHBOCTI PI3HUX BHIIIB PYXY,
nepesgipsie 3aK0OHM PyXy 1 30€pEKESHHS; GUMIPIOE CHIH.

Vuie rpadiuno 300paxkaTi GyHKITIOHATBHI 3aJI€KHOCTI OTIHCY
MEXQHIYHOTO PyXy Ta B3a€MOII.

Buxopucmogye nabyTi 3HaHHS Y HaBYAIbHIN 1 TPAKTUYHIN AiSUTHHOCTI.

[{innichuii xomnonenm

BusBiise craBneHHs Ta OIIHIOE HA SAKICHOMY PiBHI PE3YJIbTATH
BUKOPUCTAHHS 3HAHb 3 MEXAHIKH B PEATbHUX JKUTTEBAX CUTYAITIsIX.
Bucnomoe cykeHHA PO MPOCTIP 1 9ac, 3B° 430K KJIACHYHOI Ta

Cunu B Mexanil. [HepIiiaapHi CHCTEMH BIJUTIKY.
[Tpunatun BigHocHOCTI [Namines. Maca. 3akonn HeroToHa
Ta iX 3aCTOCYBAHHS I PO3B'A3yBaHHS 3a/1a4.
['paBiTamiitna B3aeMomisA. 3aKOH BCECBITHHOTO TSKIHHS.
Cuna TsoK1HHS Ta Bara Tuta. Pyx Tija B ot cun
TsOKIHHS. BiTbHE maaiHHA.

Pyx tina mig aiero KiIbKoX cuil. 3aKkoH ApxiMena.
PiBHoBara Ttin. MomeHT cwim. YMOBH PIBHOBaru Till.
IleHTp TSHKIHHS Ta TICHTP Mac TLIa.

Immysnibe, 3aK0H 30€peKEHHS IMITYJIBCY .

KineTnuna 1 motenmansHa eHepria. [loTyxHicTh. 3akoH
30epeKeHHST MEXaHIYHOI eHeprii. 3aCTOCYBaHHS 3aKOHIB
30epeKCHHS B MEXaHIIII.

Meski 3aCTOCYBaHHSI 3aKOHIB KIIACUIHOT MEXaHIKH.
OcuosHi1 nojioxkenus CTB Ta ixa1 Hacaku.
PenaruBicTChKHUM 3aKO0H OOMABAHHA IIBUIKOCTEMN.

Pexomenoosani oemoncmpayii

BigHocHICTB pyXYy.
Hanpsam mBuakocTi mig gac pyxy o Koy .
OOGepTaHHs TIIA 3 PI3HOK YaCTOTOIO.
JlomaBaHHS CHIIL, IITO AIIOTH II1JT KYTOM OJHA J0
OZHOI.
5. Bara Tina mij yac mpruCKOPEHOTO T THIMAHHS Ta

MMaXIHHA.
6. PiBHOBara TuI i Mi€r0 KUTBKOX CHIL.

i s
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PEISITHBICTCHKOI (PI3UKH.

7. Hocnig 13 «xkoao6om [ amiiesy.
8. Ilpo Teopito BigHOCHOCTI ((pparMeHTu Biaeo)

Haesuanvni npoexmu

Ilpakmukym i3 po3e’a3yeanHsa 3a0au
Jlabopamophuii npakmukym

OpieHmosHa memamurka excnepuMeHmatbHux
pobim

BusnaueHHss TPUCKOpPEHHS PyXy TUIAa Tiija dac
MPAMOJTIHIHHOTO PIBHOMIPUCKOPEHOTO PyXY.

BuznaueHHs MpUCKOPEHHS BUTRHOTO TAAIHHS TLIA.

Busnauenns  mepiogy, — 4acTOTH,  JTHIMHOI
IIBUJIKOCTI Ta JIOIEHTPOBOTO NPHUCKOPEHHS Tijda MpH
PIBHOMIPHOMY PYCI 1O KOJTY.

BusHadeHHs 1IeHTpa Mac IIOCKuX (iryp.

JlocaimkeHHS pyXy TUTa, KHHYTOTO T KyTOM /10
TOPU30HTY.

Po3ain 2. MojiekyasipHa (izuka Ta TepMoIuHAMIKA

SHanuesuli KOMNOHEHM

Onepye noussmmsimu i mepminamu. aToMH 1 MOJIEKYJTH, KUTBKICTh
PEUYOBHHH, aTOMHE AP0, HAHOMAaTEeplaan, OCHOBHI mmonokeHHss MKT;
17IcaIbHAN Ta3, THCK ra3y, Ta30Bl 3aKOHH, OCHOBHE piBHAHHSI MKT,
PIBHAHHS CTaHY 17I€AIbHOTO Ta3y, 130MPOIECH; BHYTPIIITHS SHEPTIs,
poboTa rasy, nepImii 3aK0H TEPMOJIMHAMIKH, HACHYCHA Ta HCHACHUYCHA
napa, abCOIOTHA Ta BIIHOCHA BOJIOTICTh MOBITPS, TOBEPXHEBHUM HATAT
PLAMHY, 3MOYyBaHHA, KaUSIPHI SBUIIA, MEXaHIYHA HANpyra, 3akoH [ yka,
monayJib FOHra.

losicuioe: nuckpeTHy OyIOBY pedOBHHHU, OCHOBHI mojiokeHHs MKT;

CydacHi 10oCiKeHHS Oy10BH PEUOBHHM.

Aromu 1 montekyu. bynosa aroma. Hanomarepianu.

OcCHOBH MOJIEKYJISPHO-KIHETHUHOI Teopii Oym0BH
PEUYOBHHH.

Ineampumii  Ta3. Tuck rta3zy. OCHOBHE pIBHSIHHS
MOJICKYJIAPHO-KIHETUYHOI ~ Teopli  17€anbHOTO  Tasy.
AOCOJIIOTHA IIKajia TeMIIepaTyp.

PiBHAHHS cTaHy 1a¢anbHOTO razy. [3omporecH.

Braytpimas enepris Tur. Kumekicts Temmotu. Pobota
TEPMOIUHAMIUHOTO MPOLIECY. [Tepmmi 3aKOH
TEPMOIUHAMIKK. AiabaTHHIA IPoTIeC.

18
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BJIACTHUBOCTI arperaTHUX CTaHiB peuoBuHU Ha ocHOBI MKT,
TEPMOJIUHAMIUHUAN Ta MOJICKYJIAPHO-KIHETUYHUH 3MICT TEMIIEPaTyPH,
OCHOBHE PIBHSIHHS MOJICKYJIIPHO-KIHETHYHOI T€OP1i, ra30B1 3aKOHH,
SHTPOTIIO SIK XapaKTEPUCTHUKY HAMPSAMKY 1 HEOOOPOTHOCTI MTPOTIKAHHS
MPOIIECIB Y CUCTEMI, 3aCTOCYBAHHSA MEPIIOTO 3aKOHY TEPMOAMHAMIKH IO
130MIPOIIECIB, TPHHITUII Jii TEIJIOBUX MAIIIMH, BIIACTHBOCTI PIAMH, Ta31B Ta
TBEPAUX TIJT Ta iX (Pa30B1 MEPEeXOaH, 3aJECKHICTh TUCKY 1 TYCTHHH
HACWYCHOI Mapy BiJl TEMIIEPATYPH, KaMJIAPHICTh 1 3MOYYBAHHS, Alarpamy
CTaHy PEUYOBHHH.

JisbHICHUTE KOMINOHEHM

PO3B’sI3y€ 3a/1a4l; Ha PO3PAaXyHOK KUIBKOCTI PSUOBHHN, BUKOPHUCTAHHS
ocHoBHOTO piBHAHHAS MKT; piBHAHHA CTaHy Ta3y; ra30BUX 3aKOHIB;
epIoro 3akony repmoarHamiky; KK/ TemnoBoi MamuHy;, BU3HAUCHHS
BOJIOT'OCTI MOBITPS, TIOBEPXHEBOT'O HATATY; BU3HAUCHHS MOTYJIS
MPY>KHOCTI.

byoye ta ananizye rpadiku 130TPOIIECIB;

ExcnepumenmanvHo 00Cniodxicye 130TPOIECH, 8U3HAYAE BOJIOTICT TIOBITPSI,
CHITy TIOBEPXHEBOT'O HATATY PEYOBUHH.

[{innichuii xomnonenm

OYiHlO€: 3HAYCHHS TEIUTOBWX SIBUII, BOJOTOCTI, KAMUSIPHUX SIBUIIA IS
KUTTEMITBHOCTI  Olocepr; TmepeBaru Ta HEMOMIKH PI3HUX JOKEPEIT
€HEPrii; yCBIMOMIIIOE BAXKJIWBICTh 3HAaHb TMPO OYJAOBY PEUOBMHU IS
PO3BUTKY CY4YacCHOi TEXHIKA Ta TEXHOJIOTIH, BCTAHOBJICHHS UYWHHHKIB
MIKIJUTABOTO BIJTMBY HA JIIOJWHY Ta HABKOJWIIHE CEPEAOBHINE Ta
BAPOOJICHHS METO/IIB HOTO 3MEHITICHHS.

Temmosi mamuuu. [lpuHIMn mii TENMJIOBUX MAaIWH.
[ukn TtemmoBux wmamuH. Koediment kopucHoi il
TETJIOBUX MAIIHH.

HeobopoTtricTs Temmosux npotecis. EnTpormis.

BrnactuBocTi HacHUeHOI i HEHACHYCHOI TTapH.

Bogsoricts moBiTps.

[ToBepxueBuii Hatar pimuHA. 3MouyBaHHS. Kamumaphi
SBUIIIA.

JHedopmamii. MexaHIUHI BJIACTHBOCTI TBEPAUX TIJI.
Monayns FOnra.

Pexomenoosani oemoncmpayii
BractuBocTi HacnueHoi mapwu.
Kuniaas Boau 3a 3HIKEHOTO THCKY.
bynosa # npuHImnm aii mcuxpomerpa.
[ToBepxHeBUit HATAT PIUHU.
CKOpOUYCHHS MMOBEPXHI MIJTHHUX TITIBOK.
Kamnspae miagHiMaHHS P1IAHH.
[Ipy>xHa ¥ 3anumkoBa aedopmarti.
BupomntyBanss kpucTaiis.
BractuBocTi Ta 3acTOCYBaHHS PIAKAX KPUCTAITIB 1
ITOJTIMEPIB.
10.3anexHICTH
TEMIIEPaTypPOIO.
11.3mira  BHYTPINIHBOT
BUKOHAHHA pOOOTH.
12.HeoGOpOTHICTH TETUTOBUX TIPOIIECIB.
13 Tlpuammmn aii TEMI0BOTO ABUTYHA.
14 . Mopem pi3HUX BU/IIB TEIUIOBUX JIBUTYHIB.

A ARl

M1 00’ eMOM, THCKOM 1

CHEprii TuUIa BHACIIIOK
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15.bynoBa X0J0AMIBHOT MAIIIUHH.

Haesuanvni npoexmu

Ilpakmukym i3 po3e’a3yeanHsa 3a0au

Jlabopamophuii npakmukym

OpieHmosHa memamurka excnepuMeHmatbHux
pobim
BuBueHHs 0JTHOTO 3 130IPOIIECIB.
Buznauenns koedirieHTa MOBEPXHEBOTO HATATY

PIIUHH.

BuznaueHHs MOy IPYKHOCTI PI3HUX PEUOBHH.

Hagsuanwvni npoexmu

Ilpakmukym i3 po3e’a3yeanHsa 3a0au

Y3azanvnwroui 3anamms

20
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11 kaac
(4 romuHW Ha THOKIEHD Behoro 140 ronwH, 3 HUX HA aCTPOHOMIYHHM CKJIQJHHUK BIIBOAUTHCS 35 TOIWH)

Po3aii 1. Enxekrpoaunamika

3HAHHEGUTI KOMNOHEHM

Onepye nonssmmsamu | mepminamu:

TOUKOBHH 3apsijl, €ICKTPU3AITIS TUL, CACKTPUIHUMN 3apsij,
eIICKTpUYHE ToJTe, 3aKoH KyoHa, JiHii HampyXeHOCTI
SIICKTPUYHOTO TIOJISA, HAMPY>KEHICTh SJIEKTPUYHOTO TIOJIS, TTIOTCHITIAIT
Ta PI3HUIA MOTSHIIAIIB, EHEPTIA SCKTPUIHOTO TOJIA, SICKTPUYHA
€MHICTh, KOHJCHCATOP, MOCTIHHAN SJIEKTPUIHHUN CTPYM, JHKEPEIO
CTpyMYy, CTOPOHHI cvjH, cuiia ctpymy, EPC, omip mpoBigHuka,
HAJIMPOBITHICTD, MTOTYKHICTh €JIEKTPUIHOTO CTPYMY; MIOCTIIOBHE 1
napaJiesibHe 3'€ THaHHS MPOBIAHUKIB, 3akoH OMa, 3akoH JIKoyJis-
Jlenta, HOCIT €JICKTPUYHOTO CTPYMY B PI3HUX CEPEAOBHINAX, AIPKa,
CICKTPOHHO-TIPKOBHM TEPEX11, CACKTPOIIITH, SJICKTPOTITHIHA
JUCOITIAIlS, eJICKTPOII3, 3aKkoH Mapaes, 10HI3aIis Ta31B, Ta30BUN
PO3psiA Ta HOTO BUIH, TEPMOETICKTPOHHA €MICisl, MarHITHA
B3a€MO/IIS, BEKTOP MArHiTHOI IHAYKIN, cujia AMIiepa, cuia
Jlopentia, sBAINE €1EKTPOMArHITHOI THAYKI(li, MarHITHUH TIOTIK,
npaswio JIeHI1a, 3aKOH €J1eKTPOMAarHiTHOT THYKITi, SBHIIE
CaMOIHAYKIII1, IHAYKTHBHICTh, €HEPT1A MArHITHOTO TIOJIS CTPYMY.

Tosicrioe: BIACTUBOCTI €IEKTPUYHOTO TIOJISA, PHUHITATI
CYTIEPITIO3HITI, 3B° 130K HAMPY>KEHOCTI €ICKTPUIHOTO TTOJIS 3
PI3HHIICIO TIOTEHITIAJIIB, CYTHICTh CHJIOBOT Ta €HEPTETUUHO1
XaPaKTEPUCTHK €JICKTPUUHOTO 1 MAarHITHOTO TOJIA, 3aK0oH OMa 11
MOBHOTO KOJIA, MPUPOY €ACKTPUIHOTO CTPYMY B METAJIax,

EnexrpomarnitHa B3aemomisi. Enexrpuune mose.
HampyskenicTts enekTpuaHOro nojis. [[puHIun cynepnos3uitii.
Enexrprdna B3aeMoia TOUKOBHX 3apsaaiB. 3akoH KyoHa.

Peuosuna B enexrpuunomy noji. [IpoBigHuky 1
JUEIIEKTPUKHU B €JICKTPUIHOMY TIOJII.

Po6oTa i yac mepeMIIeHHs 3apsaay B OAHOPITHOMY
eNneKTpuIHOMY 1o, [ToTeHImian eneKTpHIHOro OIS,
Pi3Hums noTenIiaaiB. 3B 130K HAIPYKEHOCTI SIICKTPHYHOTO
TTOJIS 3 PI3HMIICIO MOTCHITIATIB.

EnexrpoemHuicTh. ENEKTPOEMHICTH MITOCKOTO
KOHJIeHCaTopa. 3’ € THaHHS KOHJAeHcaTopiB. EHepris
SICKTPUYHOTO TI0JIA. BUKOpHUCTaHHS KOHICHCATOPIB Y
TEXHIII].

[TocTiiinuii enexrpuannii crpyMm. EnexrpopymriitHa cua.
3axon Oma i TOBHOTO Koyia. PO3paxyHOK €EKTPUIHUX KT
3 MOCIIOBHHAM 1 TapaJIeIbHUM 3'€ THAHHSAM MPOBITHUKIB.
Po6oTa Ta moTyKHICTh €IEKTPUIHOTO CTPyMy. be3neka min
yac poOOTH 3 CICKTPUUHUMU MTPUCTPOSIMHU.

Enexrpuunmii ctpyMm y MeTanax. 3aJie’KHICTh TUTOMOTO
OTIOPY BiJ TemriepaTypy. HaanpoBiiHICTb.

EnexrponpoBigHiCTs HAMBIPOBITHUKIB. BiacHa 1
JOMIIITIKOBA MPOBIIHICTH HAIMBIIPOBIIHHUKIB. EIeKTpOHHO-
JTIPKOBUH TIEPeX1/; HOTO BIACTHBOCTI 1 3aCTOCYBAHHS.
HamisnpoBinanukoBa eneMenTHa 0aza CydacHOl
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SJIICKTPOITITaX, Ta3ax, HAMBIIPOBITHUKAX, BAKYYMI, CJIEKTPOHHY
MPOBITHICTh METAJTIB TA €JICKTPOTPOBIIHICTh HAIMBIPOBITHHAKIB,
BJIACTHBOCTI IJIA3MU,

MPUPOAY €AECKTPOMArHITHOI B3aEMO/II, /IIF0 MArHITHOTO TIOJIA Ha
MTPOBITHHK 31 CTPYMOM, PYXOMI 3aps/KeH1 YaCTUHKH, 3aKOH
SJIICKTPOMArHITHOT THAYKIIIi, TPUHIIAT J1i eIEKTPUIHUX TBUTYHIB.
JisbHICHUTE KOMINOHEHM

Po3zs’azye 3a0aqui: Ha 3actocyBaHHS (OPMYJT  HANPYKEHOCTI
CICKTPUYHOTO TIOJIS, HAMPYXEHOCTI TIOJISI TOYKOBOTO 3apsny,
MPUHITAITY CYIEPITO3HIN TONIB, €MHOCTI KOHJEHCAaTopa, CHEprii
3apAHKEHOTO KOHIEHCaTopa, Ha 3akoH OMa i MOBHOTO KOJia, Ha
PO3paxyHOK  €JICKTPHYHHMX KU 3 TOCIIAOBHHM 1 TapaJicIbHUM
3’€THAHHSAM TIPOBITHUKIB, BU3HAUEHHS POOOTH Ta TOTYKHOCTI
CHCKTPUYHOTO CTPYMY, Ha B3a€EMOJII0 MArHITHOTO IIOJSA 3
MPOBITHUKOM 31 CTPYMOM, 3acToCyBaHHA (opmyn cuim Amriepa,
ciwm  JlopeHma, 3akoHy enekTpoMmarditTHoi 1HAykiii, EPC
CaMOIHAYKIIIi, €HePT1i MarHITHOTO TOJIS.

Busnauae Hampsm HAYKIIAHOTO cTpyMy, ciun Jlopenna Ta
Amnepa;

3o0paoicye eeKTPUYHE 1 MarHITHE T0JI¢ 32 JOTIOMOT O CHIIOBHX
JIHIN, CXeMH 3’ €/THAHb.
Jlompumyemucs nipaBuA OE3MEKH JKATTEAISITBHOCTI M1 9ac poOoTH
3 eNIEKTPUIHUMH TIPUJIaJaMu Ta 00JIaHAHHM.

Excnepumenmanvro suzHadae EPC mkepena cTpyMmy, TOCHIIKYE
CICKTPHUYHI KOJIa 3 PI3HUMH €JICMEHTaMH, SBHIIA CICKTPOMarHiTHOI
THAYKITI.

[{innichuii xomnonenm

O1iHIO€ MEPCIIEKTUBYU TEXHIYHOTO BUKOPUCTAHHS:

MIKPOEJIEKTPOHIKH.

EnexTpudanmii cTpyM y po3uMHAX 1 pPO3TUIaBax
enexTpoiTiB. Enexrponi3 Ta #Horo 3akoHH.

["a30B1 po3psiam Ta ix 3acTocyBanHs. [Imazma.

Enexrpuunmii ctpym y Bakyymi. TepMoenekTpornHa
EMICIA.

3acToCcyBaHHSA €JEKTPUYHOTO CTPYMY Y PI3HUX
CEPENOBHUIAX Y TEXHII 1 TEXHOJIOT1SX.

Enexrprdna 1 MarniTHa B3aemoii. Baemois
MIPOBITHAKIB 31 CTpyMOM. Marsithe mosie ctpymy. JIinii
MarHiTHOTO TOJIS IPSIMOTO 1 KOJIOBOTO CTPYMIB. [HIyKITis
MarHiTHOro mojis. IToTik MarHITHOI 1HIYKITIi.

Jlis MarHiTHOTO IOJI Ha MPOBIIHMK 31 cTpyMoM. Cuiia
Awmriepa. /lis MarHiTHOTO TIOJIA HA PyXOMI1 3apSAKEH]
yactuaku. Cuna Jlopenna. [Ipuanmn aii enekTpuaHmX
JIBUTYHIB.

EnexrpomarnitHa iHayKIitig. MarHiTHu# ToTiK. 3aK0H

eNeKTpoMarHiTHOT 1HAYKI. CaMOIHAYKITA. [HIyKTUBHICTS.

Enepris MaraiTHOTO MO,
BukopucraHHs sSBHINA €ICKTPOMArHiTHOI 1HAYKITI B
Cy4YacHiH TEXHIIIl 1 TEXHOIOTISX.

Pexomenoosani oemoncmpayii
Enextpuune none 3apaaKeHUX KyJbOK.

N —

€MHOCTI.
3. EHepris 3apsaKeHOro KOHICHCATOPA.

bynoBa # mia KoHAeHcaTOpa IOCTIMHOI Ta 3MIHHOI

22


http://www.print-driver.ru/?demolabel-ru

23

HaIIBIPOBITHAKOBHUX MPHUIIA/IIB, CIICKTPUYHOTO CTPYMY B PI3HUX
CEPEeAOBHIINAX;, MAarHITHOTO TTOJIS B MEIHIIMHI, MarHITHAX
BJIACTUBOCTEHM PEUOBUHU, €HEPTOS(HEKTUBHICTH PIZHUX
CIICKTPOTIPHUIIAIIB;

YCBITOMITIOE HEOOX1THICTh Ta OCHOBHI TTPUHITATIH
CHEPro30epeskeHHS B IMOOYTI.

4. 3anexuicts cum ctpymy Binm EPC mxepena ta

MOBHOTO OTOPY KOJIa.

Jlist MarHiTHOTO IOJIA Ha CTPYM.

Enexrpomarnitha iuaykits. [Ipaswuio Jlenna.

7. Bamexuicts EPC iHayKITii BiJ IBHAIKOCTI 3MIHH
MarHiTHOT'O MOTOKY.

8. 3anexnicte EPC camoiaayKIii Bi] MBUAKOCTI 3M1HA
CHJIM CTPYMY B KOJTi Ta 1IHAYKTHBHOCTI IPOBITHUKA.

SANG

Haesuanvni npoexmu

IIpakmukym i3 po3e’a3yeanHHs 3a0au

Jlabopamophuii npakmukym

OpienmogHa memamuxa excnepuUmMeHmanbHux pooim

Busnauenns eHeprii 3aps/KEHOTO KOHJACHCATOpa Ta
HOTO EMHOCTI.

[lepeBipka 3akOHIB MOCTIOBHOTO Ta MapaJieIbHOTO
3'€THAHHSA MMPOBIAHUKIB.

Busnauenns EPC Ta BHYTPINIHBOTO OIOPY JKEpENa

CTPpyMYy.

Posmmpennss Mex BHMIPIOBAHHA aMmIepMeTpa Ta
BOJIbTMETPA.

JlocmiKEeHHS BIACTUBOCTEH P-N MEPEXOTY.

JlocmimkeHHS EICKTPUUHOTO KoJ1a 3
HaIIBIPOBITHUKOBHM 100M

BusnaueHns EIEKTPOXIMIYHOTO €KBIBAJICHTY
PEUYOBHHH.

JlocmiokeHHS SIBUINA €ISKTPOMArHiTHOT 1HTYKITII.

Po3aia 2. KostuBanug ta xBuw
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3HAHHEGUTI KOMNOHEHM

Onepye nonssmmsamu | mepminamu:

BHJIM MEXaHIYHUX KOJIMBAaHb, TAPMOHIUHI KOJIMBAHHS, MEPIOJT
KOJIMBAaHb MAaTEMaTUYHOTO Ta MPYKUHHOT'O MasTHUKA, MEXaHTIH1
XBUJI1, JOBKAHA XBUJI1, ITHTEpQEpeHInist 1 ugpaKiiis XBHIb, BUIbHI
CJICKTPOMArHiTHI KOJMWBAHHS, KOJIMBAJIbHANW KOHTYD; PE30HAHC,
BAMYITICH] €JICKTPUYHI KOJTUBAHHS, 3MIHHUH CTPYM,
TpaHchopMaTop, eICKTPOMArHiTHI XBHJI1, CBITJIO, 3aKOHH
BiIOMBAHHS 1 3aJIOMJICHHS CBITJIa, THCIIEPCis CBITIIA,
tHTepdepeHtisa, AudpaKilisa Ta MOJIIpU3aIlisa CBITIA, CHIa CBITA,
OCBITJICHHICTb, SICKPABICTb.

TosicHioe MEPETBOPEHHS SHEPT1i B KOJIMBAIBHUX CHCTEMAX;
YTBOPCHHS i MOIMMUPESHAS MEXaHIYHUX 1 €ICKTPOMArHITHUX XBHJTb,
JAIIa30HM €ICKTPOMAarHITHUX XBHJIb Ta iX BJIACTHBOCTI; CyTHICTh
3MIHHOTO CTPYyMY SK BUMYIICHUX €JICKTPOMArHITHIX KOJTUBAHb,
Oya0BY Ta puHIMMN Aii TpaHCchopMaTopa; TOSICHIOE Ha SKICHOMY
PIBHI IPUHITUTIN 11 €JICKTPOMOOYTOBUX MPHJIA/IB 1 TPUCTPOiB
(pamio, TeIEKOMYHIKAIMHWX MTPUCTPOIB TOIIO); CYTh XBHJIBOBHX
BJIACTHUBOCTEH CBITJIA: TIOMTUPEHHS CBITJIA B PI3HUX CEPEIOBHUIIAX,
PO3CIIOBaHHS ¥ IOTJIMHAHHS CBITJIA; THTEPQEPEHITIIO ¥ AU PaKITio
CBITJIOBUX XBWJIb; TIOJIAPU3AIIIIO H JUCTIEPCIIO CBITIIA.

JisbHICHUTE KOMINOHEHM

ExcnepumenmansHo BU3HAYAE TIEPIO KOJTMBAHb MAsSTHUKA,
JIOBXKMHY €JIEKTPOMArHITHOI XBHIII 3a i 4aCTOTOIO;

JOCITIIKYE 3aJICKHICTh TIEP10Ty KOJIMBAaHb MAasTHUKA.

Po36’a3ye 3a0aui Ha 3acTOCyBaHHA (POPMYII B3aEMO3B’ A3KY
JOBKWHHM, TIEP10Ay ¥ MIBUAKOCTI MOMTUPEHHS XBUIIL, 3aKOHH
T€OMETPUIHOI ONTHKH, TIEP101 M(PPaKIIHHOI TPaTKH,

Mexaniunai konmuBaHHs. [ 'apMOHIUHI KOTMBaHHS. PIBHSIHHS
rapMOHIYHUX KOJIMBaHb. MareMaTnuHui Ta NPy KUHHUH
MaaTHUKH. [lepeTBOpeHHs eHeprii i1 Yac KOJIMBAHb.
Bumymeni komusanas. [ToHATTS Mpo aBTOKOJIMBAHHA.
Pe3onanc.

[lommpenHs  MExXaHIYHUX  KOJHWBaHb
cepenopuil. [Ipuamun I rolireHca.

BinbH1 enekTpoMarHiTHI KojiuBaHHA. KONMMBHUN KOHTYP.

BumyineHi eekTpoMaraiTHI KOJTMBAHHS.

y  TPYKHOMY

3MIHHHNM CTPYM Ta MHWOro XapakTepucThku.  Jlirodi
3HAUCHHS Hampyrd 1 cuikm crpymy. Tpancdopmarop.
BupoOHunTBO, TEpegaua Ta  BHUKOPHUCTAHHS  CHEpPrii

EJIEKTPUYHOTO CTPYMY.

YTBOpEHHSI 1 TOMMUPEHHS EJICKTPOMATHITHUX XBHJIb.
BrnactuBocTi enekTpoMarHiTHUX XBWIb. Di3udyHl OCHOBH
CY4aCHOTO TEJICKOMYHIKAIIHHOTO 3B’ I3KY.

CBiTNIO 4K eJeKTpoMarHiTHa xBuis. [lommpeHHs
cBITIIa B  Ppi3HMX cepeaosmmax. Edekr Jlomepa.
[lornmuuannas 1 po3ciioBaHHA CBiTia. [HTEpdepeHtia 1
mudpakiia CBITIOBUX XBWIb. [lojspusamis # mucnepcis
ceiTia. OcHoBHI  (OTOMETPUYHI  BEIWYMHM Ta  iX
BAMIPIOBAHHS.

['eomeTpryHa onTHKa K TPAHWYHUH BHUIMAA0K XBHJIbOBOI.
3akoHu reoMeTpudyHOi onTuku. [loOynoBa 300pakeHb,
OJIepKaHWX 3a JOMOMOToI JiH3 1 a3epkai. Kyt 30py.
OnTuuH1 npuIaan Ta iX 3aCTOCYBaHHS.

24


http://www.print-driver.ru/?demolabel-ru

25

(hboTOMETPHUYH1 BETHUHHH.

IIpeocmaensie orpumani pe3ynbTaTu rpadigHoO 132 TOTOMOTOIO
dbopmyir. Bynye 306paxkeHHs, oAepkaH1 3a TOIMTOMOTOI0 A3EPKall 1
JH3.

[{innichuii xomnonenm

O1iHI0€ BAKITUBICTH CIIOCTEPEKECHD Y BCHOMY JI1ama3oH1
€JICKTPOMArHiTHOTO CIEKTPa; MOXKITMBOCTI BHKOPUCTAHHS PI3HUX
BU/IIB €JICKTPOMATHITHAX XBHJIb Y TEXHII, HA BUPOOHUIITBI,
3aCTOCYBaHHS OMTUYHMX SBHII y TEXHIII # BHPOOHUIITBI.

Pexomenoosani oemoncmpayii

1. BunbH1 KONMMBaHHSA BaHTAKY HA HATII Ta BAHTAXXY Ha
MIPY>KUHI.

2. Bumytieni KoJTMBaHHS.

. Pe3onanc.

4. BinbHI €IEKTPOMAarHiTHI KOJUBAHHA HA3HKOi YaCTOTH
B KOJIMBAJIbHOMY KOHTYPI1 Ta 3aJICKHICTh IXHBO1
YaCTOTH B1JT €JIEKTPOEMHOCTI Ta 1HIYKTUBHOCTI
KOHTYPY.

5. YTBOpEHHS 3MIHHOTO CTPYMY y BUTKY 1] 4ac HOTO
oOepTaHHS B MarHITHOMY TIOJII.

6. OcmmorpaMu 3MIHHOTO CTPYMY.

7. BunpomiHiOBaHHA ¥ IPUAMaHHA €JIEKTPOMATrHITHHX
XBUJTh.

8. CeitioBog.

9. OnepxanHs 1HTEPPEPECHITITHUX CMYT.

10. Incdpaxkirist cBiTia B1J By3bKOi IIIJTHHA Ta
aupakIiifHOl TPATKH.

11.lucmiepcis cBiTA M1 9ac HOTO MPOXOKEHHS KPi3b
TPUTPAHHY TPU3MY.

W

Haesuanvni npoexmu

IIpakmukym i3 po3e’a3yeanHHs 3a0au

Jlabopamophuii npakmukym

OpicHmogni memu ekcnepumMeHmaibHux pooim

BusnaueHHs TPUCKOPEHHS BUIBHOTO TAMIHHA 32
JOTIOMOTOI0 HUTSTHOT'O MAsITHHUKA.

JlocKeHHS KOJTMBAHb MPYKUHHOTO MAasSTHUKA.
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BusHaueHHS po3aUIbHOI 31aTHOCTI JIFOACHKOTO OKa.
BuszHaueHHS HOBXXWUHHU CBITJIOBOT XBHJIL.

Po3ain 3. KBanToBa ¢izuxa

3HAHHEGUTI KOMNOHEHM

Onepye nonsmmsmu i mepminamvu: crana [lnanka Ta ii 3HaYeHHA,
ITBUKICTH TONTUPESHHS CBITJIA y BAaKyyMi, TIOBITP1 ¥ BOJI; PIBHAHHA
Efnmreitna nns goroedekty,  pamioaKkTUBHICTH, O-po3mai, [-
po3mnaj, Y-BUMPOMIHIOBAHHS, TEPIOA TIBPO3MALy, TEPMOAICPHHUI
CHHTE3, TTUTOMA CHEPris 3B'SI3Ky, €HEPreTHUHWUN BHXIT SACPHOI
peaxiiii, KBapKH.

Tosichioe: CyTHICTh KBAaHTOBHX TIOCTY/ATIB bopa, eHepreTnuni
CTaHW aToMa, MOJIOKCHHS XBHJILOBOI 1 KBAHTOBO1 TE€OPIi CBITIIA,
pisHsaaHs EifamTetina mis hotoedexTy; aTOMHI 1 MOJICKYJIAPHI
CIIEKTPH, MPOTOHHO- HEUTPOHHY MOJIEIb aTOMHOTO S/1pa; CTIHKICTh
anep, anbda- 1 6eTa-posnaau, Aehekt Mac, GOpMyITy B3aEMO3B’ A3KY
MacH Ta €Heprii, crocodr 3abe3neueHAs OE3NEKN AICPHUX
peaktopiB 1 AEC, MeTom peectpailii eleMEHTapHHX YaCTHHOK.

JisbHICHUTE KOMINOHEHM

Po3e’a3ye 3a0aui Ha PoO3paxyHOK €HEprii Ta IMmynbcy (oToHa,
3actocyBanHs Qopmynu Ilmanka, piBHaHHSA Eitamreiina mis
dbotoedexty, kBaHTOBMX ToOCTyaaTiB H.bopa, eHepriro 3B s3Ky
aTOMHOTO $S7Ipa, 3aKOH PaAIOaKTHUBHOTO PO3MAaTy, B3a€EMO3B 30K
MacCH Ta CHEPrii.

[{innichuii xomnonenm

OrmiHtoe 1CTOpUYHI OCOOIMBOCTI PO3BUTKY BUSHHS TIPO CBITIIO,

KsanToBi1 B1acTuBoCcTI atoMa. KBaHTOBI TOCTyIaTH
M.bopa.

BunpomiHtoBaHHS Ta MOTJIMHAHHSA CBITJIa aTOMaMHU.
ATOMHI 1 MOJIEKYJIIPHI CIIEKTPU. HenepepBHMIA CTIEKTP
ciTina. Cnekrpockon. CriekTpaabHUM aHaI3 Ta HOro
3aCTOCYBaHHS.

KsanToBi BmactuBocTi cBiTima. [imoreza M. I[lnanka
CeimioBi kBauTd. EHepris Ta iMimyssce poToHa.

®oroedexr. Pisusaaaa doroedekry.
dbortoedexry. Constuni OaTapei.

AtoMHEe anpo. SaepHi cuim Ta iX ocoOnuBOCTIL. SmepHi
peakii. PamioakTuBHICTE. 3aKOH PadlOaKTHBHOTO PO3MAy.
B3aemo3B’s130k Macu Ta eHeprii. Eneprist 38’s3Ky aTOMHOTO
sapa. SlnepHa eHepreTrKa.

3acTocyBaHHs

Jlozumerpia. [lo3n BHNPOMIHIOBAaHHSA. 3axXWMICT  BIJ
10HI3YI0UOTO BUITPOMIHIOBAHHS.

EnemenTtapni dyacTuHKM. 3arayibHa XapakKTEPHCTHKA
€JIEMEHTAPHUX YACTHUHOK. KBapkmn. Kocmiune
BUTIPOMIHIOBaHHA. MeTonu  peecTpaiii  eJIeMEHTapHHUX
YaCTHHOK.

Pexomenoosani oemoncmpayii
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CTaHOBJICHHS KBAHTOBOT (D13HMKH. 1. ®otoedekt HA MPUCTPOi 3 MUHKOBOIO TUTACTUHKOIO.

2. ®dotorpadii TpekiB 3apAHKEHIX YACTHHOK.
3. Kawmepa Bunscona.

4. Jlozumertp.

Haeuanvni npoexkmu

IIpakmukym i3 po3e’a3yeanHHs 3a0au

Jlabopamophuii npakmukym Opienmosana memamurxa excnepumMeHmanivHux pooim
CriocTepekeHHS HETIEPEPBHOTO 1 JTIIHIYATOTO CTICKTPIB
PEUOBHHH
JlocimKkeHHS TPEKIB 3apsAKEHUX YaCTHHOK 32
dhoTorpadiamu

ACmpOHOMIMHUIL CKIAOHUK

Po3ais 1. OcHOBU NPaKTUYHOT ACTPOHOMIT

SHanuesuli KOMNOHEHM

Onepye nowsimmsimu i mepminamu: Cy3ips, TOUKH U JTiH1T HeOecHOT chepn;
OJIMHMITI BIJICTAaHEH B aCTPOHOMII; HeOeCHI KOOpAMHATH, 3aKoHH Kertepa.
TosicHioe: TPUYWHA BUIUMHAX PYXIB CBITHII 1O HEOECHIM chepi; MPUHITATT
BU3HAUCHHS BIJICTaHEH 10 HEOSCHUX CBITHIT, BU3HAYCHHS TPUBAIOCTI
T00M Ta KaJCHIAPHOTO POKY 3a aCTPOHOMIYHHUMH CIIOCTEPEIKECHHIMHU,
PO3pI3HSE: MICIICBUM, MOSCHHUH 1 BCSCBITHIN Yac; THIH KaJICHIAPIB.
JisbHICHUTE KOMINOHEHM

BUKOPHUCTOBYE PyXOMY KapTy 30PSHOTO HeOa I PO3B’ I3yBaHHA
MPAKTUYHUX 3aBJaHb, OPIEHTYETHCS HA MICIIeBOCTI TI0 COHITIO 1
[TonapHOoKO 30pero.

[{innichuii xomnonenm

O1iHI0€ 3HAYCHHS] OCHOB MTPAKTUYHOT ACTPOHOMI{ JJ19 MPAKTHIHUX

HebecHni cBitrna # nebecHa cdepa. Cyzip’s.
Busnadenns Bijgcraneit 10 HebecHUX cBiThI. HebecH1
koopauHaTy. Buaumi pyxu CoHIg Ta iaHeT. 3aKOH!
Kemnepa Ta ix 38’5130k 13 3akoHaMu HeroToHa.
AcTtpoHoMisa Ta BU3HaUCHHS Yacy. Kamenmap.

Pexomenoosani oemoncmpayii
1. Temypiii.
2. I'mobGyc 30paHoro Hebda.
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noTped JOANHU

Haesuanvni npoexmu

IIpakmukym i3 po3e’a3yeanHHs 3a0au

Po3aii 2. Dizuxka CoHAYHOT cCHCTEMH

3HAHHEGUTI KOMNOHEHM

Onepye nonssmmsamu | mepminamu:

(h13uani 0co6mUBOCTI TUT COHIYHOT CHCTEMH

eTanu (hOpMyBaHHS HAIIO1 TUTAHETHOI CHCTEMH.

Tosicrioe: TPUYWHA TAPHUKOBOTO e(PeKTy, MPUINHN BUHUKHCHHS
MIPUTUTABIB 1 BIATJIMBIB, CYTh acCTEPOiHOT HEOS3MEeKH T 3eMITi;
BUKOPUCTAHHS 3aKOHIB PyXy HEOSCHUX TUT JIJIsl TPAKTHYHUX TTOTPEO
KOCMOHABTHKH, OCOOJIMBOCTI PYXIB MITYYHUX CYMyTHHKIB Ta
ABTOMATHYHHUX MDKIUIAHETHUX CTAHI{IN;

JisbHICHUTE KOMINOHEHM

HABOJUTH MPUKIIAIN; TOCTIKEHHS TUT COHIYHOI CHCTEMH 3 JIOTTOMOTORO
KOCMIYHUX aIaparis;

[{innichuii xomnonenm

OrmiHtO€e 3HAUCHHS BUBYSHHS TUTAHET U1 IPUPOJHAUNX HAYK Ta
BUPITICHHS IPAKTUIHUX MPOOJIEM JTFOACTBA.

3emuta 1 Micsin. [Tpupona Ti1 CoHSUHOT CHCTEMH.
Kocmiuni gocmigkeHts 00’ ekTiB COHIYHOI CHCTEMH.
Pyx miTydHuX CynmyTHHKIB 1 aBTOMAaTHYHUX
MDKIIJTAHETHUX CTAHINH. PO3BUTOK KOCMOHABTHKH.
Kocmoronigs CoOHAYHOT CHCTEMM.

Pexomenoosani oemoncmpayii
1. Cxema COHSYHOT CUCTEMH.
2. ®otorpadii TIaHET, IXHIX CYIMYTHUKIB, MaJINX TUTAHET,
KOMET.

Haesuanvni npoexmu

IIpakmukym i3 po3e’a3yeanHHs 3a0au

Po3ais 3. Metoau Ta 3aco0u Qi3MYHUX i ACTPOHOMIYHHX J0CJII/ZKEHb

3HAHHEGUTI KOMNOHEHM

Onepye nonssmmsamu | mepminamu:

Jaria30HM BUIIPOMIHIOBAHHS HEOSCHHMX CBITHII, IPHitMadl
BUTIPOMIHIOBAHHS, HA3€MHI1 Ta KOCMIYHI TEJIECKOIN, HEUTPUHHA 1
rpaBiTainiiiHa aCTPOHOMISI.

OcHoBHI1 (hOTOMETPUYH1 BETUUMHA TA iX BUMIPIOBAHHS.
Cnekrpockor.

CrexTpanbHuii aHaI3 Ta HOTO 3aCTOCYBAHHS.
BunpowmintoBanus HeGecHUX cBITIII. MeToan
ACTPOHOMIYHMX CIToCcTepekeHb. [[puntn aii 1 6yaosa

28



http://www.print-driver.ru/?demolabel-ru

29

Tosicrioe: TpUHITMT A1 ONTHYHOTO TEJIECKOTA Ta PAAIOTENIECKOTA,;
0COOJIMBOCTI PeECTpaIlii BUTPOMIHIOBAHHSI HEOSCHHUX CBITHII,
OOTPYHTOBYE: BAXIIMBICTH CIIOCTEPEIKEHD Y BCHOMY JT1aIa30Hi
€JICKTPOMArHITHOTO CTIIEKTPA;

JisbHICHUTE KOMINOHEHM

JOTPUMYETHCS TIPABHIT CIIOCTEPEIKEHHA HEOSCHUX 00 €KTIB 3 IOMIOMOTH
MIKIJTBHOTO TEJIECKOTIA.

[{innichuii xomnonenm

OriHI0€ BHECOK aCTPOHOMIUHHUX 00cepBaTopiii YKpaiHu Ta CBITY Y
PO3BUTOK TEOPETUYHOT Ta MPAKTHUYHOI aCTPOHOMIi, 3aCTOCYBaHHS B
TeJICCKOMOOyAyBaHHI TIOCATHCHD TEXHIKH W TEXHOJIOTIH.

ONTHYHOTO Ta PaJIOTEISCKOIa, IeTCKTOPIB HEUTPHUHO Ta
rpaBiTamiitHuX XBujb. [[puiiMaul BUIPOMIHIOBAHHS.
3acTocyBaHHSA B TEIECKONMOOYAyBaHHI JOCATHEHB
TEeXHIKH 1 TexHOJoT1iH. CydacHl Ha3eMH1 i KOCMITH1
TeaecKomu. ACTpOHOMIYHI 0OcepBaTopIi.

Pexomenoosani oemoncmpayii
1. Tpy6a "aminest (ONTAYHUHN TEIECKOM).
2. 3o6paxenns (dotorpadii) Ta cXeMH CydaCHUX
HAa3¢MHHX 1 KOCMIYHHX TEJICCKOIIB, ICTCKTOPIB
HEHUTPHUHO Ta TPaBITAIIHUX XBUJIb.
3. ®otorpadii acTpoHOMIUHUX 0OCepBaTOPIit

Haesuanvni npoexmu

IIpakmukym i3 po3e’a3yeanHHs 3a0au

Po3zain 4. 3opi i rajakTuKu

SHanuesuli KOMNOHEHM

Onepye nousmmsimu i mepminamu: 30ps, COHIYHA aKTHBHICTD, TO/IBIHHA
30ps, (h13UUHI 3MIHHI 30p1, HEUTPOHH1 301, YOPHI AIPH, TAJAKTHAKA, 30PsHI
CKYITUEHHS, TYMaHHOCTI, KBa3apHu.

Tosicnioe: di3wan1 ymosu Ha Comnill, OyaoBy COHIL, MOXOMHKSHHS TIJISIM,
mpoTyOepaHIliB, CrajaaxiB, MUKITYHICTh COHIYHOI aKTHBHOCTI, BILJIUB
COHSTYHOT aKTHBHOCTI Ha YKUTTSA 1 3A0pOB s moAei Ta 6iochepy 3emi;
PI3HHUIIIO M1X THITAMH 31p; TpuunHy icHyBaHHa Monounoro [Ilnaxy Ha
30pssHOMY HeO1 3eMuIl; Ipupoay YopHOi aipr; Miciie COHAYHOI CHCTEMU B
[MamaxTui; mpupoAy ralakTHK 1 KBA3apiB, MPUPOTY aKTUBHOCTI SIEP
raJlakTHUK; METOH, 32 JIOIMOMOTOIO SKMX BH3HAYAIOTh BIICTaH1 A0 31P.

3opi Ta ix knacudikarisa. Conre, fioro dizuyH1
XapaKTepUCTHKH, OyI0Ba Ta Jkepena eHeprii. [Ipossu
COHSTYHOI aKTHBHOCTI Ta iX BIUIMB Ha 3€MITIO.

Buau 31p. [1nanetHi cuctemu 1HIMAX 31p. EBomoris 3ip.
YopHi gipu.

Monounnii [Ilnax. Bygosa I"amaktuku. Micne
Consunoi cuctemu B ["anmakruiii. 30psHI CKYITUEHHS Ta
acomartii. TymanrocTi. [Tincucremu ["anakTukm Ta ii
criipajibHa CTPYKTYpa.

Ceit ramakruk. Kazapu.
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JisbHICHUTE KOMINOHEHM

Po3piznse: 30p1, 30psiH1 CKyITUeHHS i acormiarii, TYMaHHOCTI, M1XK30pPsTHE
CEPEIOBHIIIE.

Onucye: cueKTpaabHy KIIach(pIKaIliio 31p; €BOJIOIIIO 31P; METOIN
BAMIPIOBAHHS BIJICTAHEH JI0 TaJaKTHK;, KIACH(pIKAIIIIO TATAKTHK-
Jlompumyemucs nipaun cnoctepexeHdss COHIIA.

[{innichuii xomnonenm

OmiHrO€ MacmTadX aCTPOHOMIYHHUX SBHII Ta 00’ €KTiB, Miciie COHSIYHOT
cucreMu B [ amakTum.

Pexomenoosani oemoncmpayii
1. ®ortorpadii CoHIls B pI3HUX Alana30HAX XBHIIb.
2. ®otorpadii akTHBHUX YTBOPESHb HA MUCKY COHIIA.
3. I'padixm uncen Boasda.
4. TTopiBHAHHS PO3MIPIB PI3HUX THITIB 31P.
5. Cxemu eBOMFOIIII 31p.
6. 3o0paxenns (pororpadii) 30pIHAX CKYITIEHb 1
TYMAHHOCTEH.
7. Cxema OynoBu | anakThkm.
8. 3o0paxenns (pororpadii) piI3HUX TUTIIB raJaKTHK.

Haesuanvni npoexmu

IIpakmukym i3 po3e’a3yeanHHs 3a0au

Po3aii 5. BeecBir

3HAHHEGUTI KOMNOHEHM

Onepye nowssmmsivu i mepminamu. GyHIaMEHTAIBHI B3aEMOIIT B IPUPO/IL,
AQHTPOITHUN TTPUHITMII.

Ilosicnioe: OCHOBHI €TaIH €BOJIIOIT BCECBITY; OCHOBHI nojioxkeHHs CTB,
CIIOCTEPEXKH1 JAaH1, sIK1 ATBEPKYIOTH Teopiro Bennkoro Bubyxy; mommyk
XKUTTS HA 1HIMAX TutaneTaX COHAYHOT CUCTEMU; MIXKHAPOIHI HAYKOBI
MPOCKTH 3 TIOMTYKY JKHUTTS Y BeecBiTi, BenmmkomMacmTabHy CTPYKTYPY
Bcecpity; 3aranpHONpuiHATI MO (CLieHapii) HOTO MOXOKEHHA U
PO3BUTKY, IMOBIPHICTH ICHYBAHHSI )KATTA HA IHINUX TJIAHETAX, TIMOTE3Y
PO ICHYBaHHA 1HIMUX BCeCBITIB, MPUPOIY PETIKTOBOTO
BUTIPOMIHIOBAHHS; aHTPOITHAN MTPUHITHATI.

[{innichuii xomnonenm

Busisnse cmagnenns ma popmymoe oyiHouHi CyKEHHS MO/O:
ocobauBocTel 3eMill K yHIKAIBHOI mraHeTH COHSYHOI CHCTEMU,

OyHgameHTaabH1 B3aeMosli B mpupoal. Porb
¢13maHOi Ta acTpoHOMIYHOT HayKk y (opMyBaHHI
HAyKOBOTO CBITOTJISAY CY4acHOT JIFOIWHH.

€1uHa MPUPOTHUIO-HAYKOBA KapTHHA CBITY. IcTOpis
PO3BHTKY ysBIIeHb mpo Bceecpit. IloxomkeHHsS W
po3BuTOK BceecBiTy. OCHOBHI MOJIOXKEHHS CHEINAIBHOI
Teopii BimHOCHOCTI. [IpoGmemu kocmomorii. Jlroguna y
BceecriTi. AnTponHui mpUHIUT. [MOBIPHICTD KHUTTS Ha
IHIMAX IUIaHeTaX. YHIKaJIbHICTh Hamoro Bcecsity.
[utanHs iCHYBaHHSI 1HIITMX BCECBITIB.
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ICHYBaHHS 1T03a36MHOTO0 KATTA Y BCeCBITI; yHIKATRHOCTI HAIIIOTO
Bcecaity.

Haesuanvni npoexmu

IIpakmukym i3 po3e’a3y8ants 3a0au

JlabopamopHuii npakmukym

VYiaraJpHIO041 3aHATTH

Pezeps

®di3uka
IIpodinbHuii piBeHb

10 kaac

Di3HYHUH CKJIATHUK
(6 ToMH Ha THXKJICHD, BChoro 210 roamH)

QuikyBaHi pe3yJbTaTH ‘ OpieHTOBHHUII 3MICT HABYAJILHOT0 MaTepiaty
Beryn
3HaHHEBUTI KOMNOHEHM CBITOTIISITHAN TOTEHITIAT MPUPOTHAYNX HayK. Posib
Onepye nowsimmsimu i mepmiHamyu Hayka, HAyKOBa TEOPIA. (hb13MIHOTO 3HAHHS B KUTTI1 JIIOJAWHA Ta CYCIUTBHOMY
Toschioe ponb HI3UIHOTO 3HAHHS B KHUTTI JIIOJUHU Ta CYCIUTBHOMY | po3BUTKY. [louaTkoBi BiAOMOCTI IpO pyHIaMEHTAIBH1
PO3BUTKY. (h13uuHI Teopii Tk OCHOBY Cy4acHUX (PI3UKH Ta aCTPOHOMII.

[{innichuii xomnonenm
VYcBimoMioe HEOOX1THICTh CAMOPO3BUTKY W CaMOHABYaHHS B YMOBaX
rJ100aJbHUX 3MIH 1 BUKJIHKIB.

Po3ais 1. Mexanika

SHaHuesUl KOMNOHEHM ‘ Kinemarnaamii onuc MEXaHIYHOTO PyXy MaTepiaIbHOI TOUKH.
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Onepye nowssmmsimu i mepminamu: MEXaHIYHUHN PyX;, MaTepiajibHa
TOYKA, TBEP/C TLIO; IICHTP MACH Tijia, TUTO BIUTIKY, 1HEPIIaJbHA Ta
HEIHEpIliaTbHA CUCTEMA BIJUTIKY, PajilyC-BEKTOP, TPAEKTOPIA,
MEPEMINICHHS, PONACHHN MIJIAX, MBUIKICTh, MPUCKOPEHHS,
MPUCKOPEHHS BUTHHOTO MAIHHSA, TIEPIO, 4aCTOTa, KyTOBA IMBUIKICTH,
JOIICHTPOBE MPUCKOPEHHS, TAHTCHITIHE TPUCKOPCHHS, BITHOCHICTh
MEXaHIYHOT'O PyXY, 3aKOHH JHHAMIKH, TUCK, B’ SA3KICTh,
TypOyJICHTHICTh, 3aKOHW MEXaHIKW PIAMH 1 ra3iB; MexaHI4Ha poOoTa,
MOTYXHICTh, KIHETHYHA SHEPT1s, MOTEHITIabHA EHEPTIsI, poOOTa CHIT
TSOKIHHSA, TIPY>KHAX CHUJT, CHJI TEPTS, IMITYJIBC, MOMEHT IMITYJIbCY,
MOMEHT CHJIH, TIOCTYJIATH CIIEIIaIbHOT TE€OPli BITHOCHOCTI.

IosicHioe: OCHOBHI TIOHATTS Ta 3aKOHH, PUHITAITH, TTPABUJIa MEXaHIKA
ta CTB, dopmynu a1 Bu3HaUeHHS (PI3MUHKMX BEJTMUWMH, MaTeMaTHYHI
BHpa3H 3aKkoH1B MexaHiku Ta CTB, B1acTHBOCTI MPOCTOPY 1 Yacy y
KJTACHYHIM MEXaHII Ta y CHeIiaabHIi Teopii BITHOCHOCTI, CYTHICTh
MIPUHITAIIB BiTHOCHOCTI ["anines ta A ElHmTelHa, BITHOCHICTD
JIOBKWHHU W 9acy, BIIHOCHICTh OAHOYACHOCTI MOIH y PyXOMIH 1
HEPYXOMI# CUCTEMI BIJUTIKY, IPOCTOPOBO-4aCOBI BJTACTHBOCTI
(hb13UIHOTO CBITY.

Busnauae ymoBH, 3a AKUX MEXaHIYHA €HEPTIA, IMITYJIC, MOMEHT
IMITYJIBCY 30€pITaf0THCA;, PIBHOBATH TBEPAOTO TijIa, MEXKI
3aCTOCYBAHHS 3aKOHIB MEXaHIKH.

JisbHICHUTE KOMINOHEHM

Cnocmepieac i onucye pi3Hi BUIA MEXAaHIIHOTO PyXYy 1 MEXaHTIHOT
B3a€MO/IIT T1J1 B IPHPOJI1 1 TEXHIII].

Po36’a3ye 3a0aui (p13HUX BUIB 1 TUIIIB, Y TOMY YHCIII KOMOIHOBaHI 3
KUThKOX pO3aUTiB (hI3MKH) HA 3aCTOCYBAHHS

PiBHOMIpHWMIA 1 HEpIBHOMIpHUH TIpsAMoTiHIHHWHN pyX. [ padiku
3aJIe)KHOCTI KIHGMATHYHUX BEJIMYHH BIJT 9acy y
PIBHOMIPHOMY 1 PIBHOIPHCKOPEHOMY pyXaXx.

BigrocHicTe MexaniuHOTO pyxy. KiHemaTuusi
XapaKTEPUCTHKHU B PI3HUX CUCTEMaX BJTIKY: BIAHOCHI Ta
1HBapianTHI BennunHu. [[puanmn siaaocHOCTI [Namies.
KnacnuHwii 3aK0H 10JaBaHHA IIBUIKOCTEH.
KpuBoniuiianii pyx. PIBHOMIpHWN Ta HEPIBHOMIPHHUH PyX 1O
KOJY.

OcCHOBH1 IOHATTS 1 3aKOHW JUHAMIKH.

[HepiianbHI Ta HEIHEPIIATbHI CUCTEMH BIJUTIKY 1 SBHIIA, IO
B HHX CIIOCTEPITalOThCA.

Cua B MEXaHIII].

[ToTeHmianpHa Ta KIHETHYHA CHEPT1I.

YMOBU piBHOBAr" TBEpAOTO TiTa. MOMEHT CHITH.
O6epranpauii pyx TBepA0ro Tij1a. OCHOBHE PIBHSHHS
JUHAMIKHA 00CPTAIBHOTO PYXY.

MowmenT imnynbey. KiHeTnuHa eHepris Tijia, sKe
obeptaetbest. ['ipockorr.

3akoHm 30€peKEHHS B MEXaHIIIl: 3aKOH 30€PEKEHHS
IMITYJIBCY, 3aKOH 30€pe:KEHHA MOMEHTY IMITYJIbCY, 3aKOH
30epeKECHHS SHEPTIi.

Mexanika piauH 1 ra3iB; TUCK Y PIAMHAX 1 Ta3ax, 3aKOH
[Tackans, 3akoH ApximMena, 3akoH bepHysuTi, B’ I3KICTb.
Meski 3acTOCYBaHHS 3aKOHIB KJIacHIHOI MeXaH1ku. OCHOBHI
nosioxxeHdss CTB ta ixa1 Hacoiaku. PeasTuBICTChKUH 3aKOH
JTOJaBaHHS MIBUAKOCTEH.
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- (PYHKIIOHATEHOI 3aJIEKHOCTI MK (DI3MIHAMHA BETMIMHAMY Ha! Pexomenoosani oemoncmpayii

PIBHOMIPHHI Ta PIBHOMPUCKOPEHUH TPSIMOJIIHIMHAKN PyXH, BITHOCHUH BigaocHICTE pyXYy.
PYX, PIBHOMIPHHIA Ta HEPIBHOMIPHUH PyX MO KOJTy, 00epTaTbHUN PyX 3aJexHICTh TPAEKTOPIi PyXy TUIa BT 0OpaHOi CUCTEMH
TBEPOTO TUIA, PYX M AI€I0 KUTbKOX CHJI, PyX 3B’ A3HUX TLJI, PyX BIJUTIKY.

N —

PLAMH 1 ra3iB, pyX B HEIHEPIIATBHAX CUCTEMAX BIUTIKY; PyX T, 3. Hampsm mBuakocTi Mg 9ac pyxXy Mo KOJTy.
IIIBUJIKICTD AKX HAOIMKAETHCS 0 IIBHAKOCTI CBITIIA, 4. OOGepTaHHsA TiJA 3 PI3HOIO YaCTOTOIO.

- 3akoHiB: HproToHa, I'yka, Apximena, bepHyi, BCECBITHROTO 5. JlomaBaHHS CHJI, IO JIFOTH M1 KYTOM OJHA A0 OJTHOI.
TSOKIHHSA, 30€peKeHHS (€HEPT1i, IMITYJIbCY, MOMEHTY IMITYJIbCY); 6. PiBHOBara TuT mig Ai€f0 KITHKOX CHIL.

nepeTBopeHHs JlopeHtia, pemaTuBICTCHKAN 3aKOH A0/ TaBaHHS 7. YMOBHM pIBHOBAru T

IIBHIKOCTCH. 8. Jlocmin 13 «xkonobom [ amites».

ExcnepumenmanvHo 00CiONHCY€ BIACTHBOCTI PI3HUX BHIIIB PYXY, 9. Ilpo Teopito BIMHOCHOCTI ((bparMeHTH BIJICO)
BU3HAYAE TIAPAMETPHU PYXY (MPUCKOPEHHS PYXY, BUCOTY 1 NAJTBHICTh 10.3anexHICTh CHITA TIPY>KHOCTI B1 AehopMarii.
MOJIBOTY TiJIa, KKHYTOTO M1 KyTOM JI0 TOPH30HTY, KOS(IIEHT TEPTH); 11.Cunu teprs.

nepesgipsie 3aK0OHM PyXy 1 30€pEKESHHS; GUMIPIOE CHIH. 12.3minHa eneprii TUT MpU BUKOHAHHI POOOTH.
3acmocogye METOTH MOJICITIOBAHHS Ta aHAJIOT1H JIJIs MOSCHEHHS 13.B3aeMHI mepeTBOPESHHS KIHETHYHOT 1 TOTEHIIIATBHOT
MEXaHIYHHUX SBHIII 1 TPOTIECIB. SHEPrii.

Vuie rpadiuno 300paxkaTi GyHKITIOHATBHI 3aJI€KHOCTI OTIHCY
MEXQHIYHOTO PyXy Ta B3a€MOII.
Buxopucmogye nabyTi 3HaHHS Y HaBYAIbHIN 1 TPAKTUYHIN AiSUTHHOCTI.

[{innichuii xomnonenm

BusBiise craBneHHs Ta OIIHIOE HA SAKICHOMY PiBHI PE3YJIbTATH
BUKOPUCTAHHS 3HAHb 3 MEXAHIKH B PEATbHUX JKUTTEBAX CUTYAITIsIX.
Bucnomoe cykeHHA PO MPOCTIP 1 9ac, 3B° 430K KJIACHYHOI Ta
PEISITHBICTCHKOI (PI3UKH.

Haesuanvni npoexmu

IIpakmukym i3 po3e’a3yeanHHs 3a0au

33



http://www.print-driver.ru/?demolabel-ru

34

Po3ain 2. MoJiekyasipHO-KiHeTUYHA Teopist 0y10BH peyoBuHU. Tepmoaunamika

3HAHHEGUTI KOMNOHEHM

Onepye noussmmsimu i mepminamu: atom, siAPo, HYKITOHH, 130TOTIH,
MIPOTOHHO-HEUTPOHHA MOJICJTh aTOMHOTO S/Ipa, HaHOMAaTeplaH,
MOJICKYJISIPHO-KIHCTHUHA TEOPIS, CHIIH MOJISKYJIIPHOI B3aEMOIII,
BIJTHOCHA MOJICKYJISIpHA Maca, aTOMHA OJUHUILT MacH, KIJTbKICTh
PEUYOBHHM, MOJISIPHA Maca, HOPMaJlbHI YMOBH, 3aKOH ABOTaapoO,
17ICJTbHAM Ta3, OCHOBHE PIBHAHHSA MOJICKYJISPHO-KIHETHYHOT TEOP1i
ra3iB (piBHAHHS Knaysiyca), THCK, cepeHs KBapaTUIHA MIBUIKICTh
PYXy MOJIEKYJI, YHIBEpCaJIbHa Ta30Ba CTajia, TEMIIEpaTypa, YHCIIo
CTYTICHIB CBOOO/ M, CTATHCTAYHI 3aKOHOMIPHOCTI, PIBHSHHS CTaHy
17ICaIbHOTO Ta3y, MapIliajJibHAM THCK, 3aKOH J[alIbTOHA, Ta30B1 3aKOHH,
BHYTPIIIHSA €HEPTris, po0oTa rasy, 3aKOHA TEPMOJIUHAMIKH, CHTPOTIIA,
ki Kapro, amadarauii nponec, KK/[ Termosoro asurysa;
HACHUYCHA Ta HEHACHMUCHA T1apa, aOCOJIFOTHA Ta BITHOCHA BOJIOTICTh
MOBITPS; TOBEPXHEBHM HATSAT PIAMHY, 3MOUYBAaHHA, KaUTSIPHI SBUIIA,
BJIACTUBOCTI KPUCTANIYHAX 1 aMOP(HUX T1J1, MEXaHIUHA HAIIPYTa,
3akoH ['yka, momyns FOHTa, miarpama po3Tsry TBEpPAHUX TUT, pIBHOBAra
a3 Ta $hazoB1 IEPEXOIH.

Toschioe: MmeToam TOCHTIKEHHS O0y/TI0BA PEUOBHHH,

JTUCKPETHY OyMOBY peuoBWHHU, OCHOBHI mojtoskeHHss MKT; cnoco6u
BU3HAYCHHS PO3MIPIB 1 MaC MOJIEKYJI, PUPOIY CHIT MIXKMOJICKYJIAPHO1
B3aemoli, qochin [lITepHa, BIACTHBOCTI arperaTHUX CTaHIB PEUOBHHHM
Ha ocHOBI MKT, MikpocKomidH1 Ta MAaKpPOCKOMIIYHI TapaMETPH rasy,
TEPMOJIUHAMIUHUAN Ta MOJICKYJIAPHO-KIHETUYHUH 3MICT TEMIIEPaTyPH,
OCHOBHE PIBHSIHHS MOJICKYJIIPHO-KIHETHYHOI T€OPIi, ra30B1 3aKOHH,

OCHOBHI1 TIOJTOKEHHS MOJIEKYJIIPHO-KIHETHYHOI TEOPIi
OynoBu pedoBuHU. ATOMH 1 MOJIeKyH. by osa atoma i
aToMHOTO sjpa. CydacHl METOIU JOCHIKCHHS OyIOBH
peuoBnan. Hanomarepiamm.

Ineanpauii ra3 ax ¢izumuna Mmoaenas. IIBHAKOCTI MOJICKYIT
rasy Ta ix BuMiptoBaHHs. Tuck razis. OCHOBHE PIBHSAHHS
MOJICKYJIAPHO-KIHETUIHOT Teopii ra3iB. PiBHSHHSA cTaHy
17IcaIbHOTO ra3y. I 'a30B1 3aKOHH.

OCHOBH TepMOUHAMIKH: OCHOBH1 TTOHSATTS TSPMOIHHAMIKH,
MIEPIHA 3aKOH TEPMOAMHAMIKH, poOOTa 11€ATBHOTO Ta3y TPH
130Mportecax, aaiabaTHUi Ta MOMITPOTHUH TIpoItecH 000POTHI
Ta HeoOopoTHI npornecu. ExTponis. L{ukam TemnoBux
MaruH, iK1 KapHo, apyrwii 3ak0H TepMOIWHAMIKH, TPETIH
3aKOH TEPMOAUHAMIKH.

Peanbhi rasm

BractuBocTi HacnueHoi i HeHacuueHoi mapu. Bojoricts
MOBITPSL.

Teepmi Tina (kpucTamiuHi Ta aMmopgH1), MEXaHIdH1
BJIACTUBOCTI TBEPAMX TUI, MEXaHIYHA HANIPYTa, MOTYJTb
IOnra, TemnoBe po3MUPEHHAS TBEPANUX TLI.

Pinuau: 3arambHi BIACTUBOCTI OYTOBY PIAWH, TOBEPXHEBUH
map piJIMHHA, IIOBEPXHECBUH HATAT, OCMOTHYHHUH THUCK,
3MOYYBaHHS, KaIJIAPHI SBHIIA.

Pinki kpucTanm.

PiBHoBara (a3 ta ¢azosi mepexoam.
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SHTPOMIIO SIK QYHKITISI CTAaHY TEPMOTAHAMIUHOT CUCTEMH;
3aCTOCYBAHHS TIEPITIOTO 3aKOHY TEPMOJIHHAMIKH 10 130MPOIECIB,
MIPHHITAIL JT1i TeIUIOBMX MAIIIMH, BJIACTHBOCTI PIJIUH, T'a3iB Ta TBEPIUX
T1J1 Ta iX (pa30B1 MEPEXOaH, 3AJICIKHICTH TUCKY 1 TYCTHHH HACHYCHOT
Mapy B TEMIIEPATyPH, KaUTAPHICTD 1 3MOUYBaHHSA, JlarpaMy CTaHy
PEUYOBHHH.

JisbHICHUTE KOMINOHEHM

Cnocmepieac i onucye $H13UdHI BIACTHBOCTI PEYOBUHH Y TIPUPO/II i
TEXHIII].

Po36’a3ye 3anadi (p13HAX BUIB 1 THITIB, Y TOMY YHCITI KOMOIHOBaHI 3
KUTbKOX PO3AUTIB (hI3WKH) HA: PO3PAXyHOK KUTBKOCT1 PEUOBHHH,
BUKOpHUCTaHHs ocHOBHOTO piBHAHHSA MKT, piBHAHHS cTaHy Ta3y,
ra3oBUX 3aKOHIB, MepIoro 3akony tepmoanHamikn;, KK/ TermmoBoi
MAaIlTuHU; BU3HAUYCHHSI BOJIOTOCTI TIOBITPSI, IOBEPXHEBOTO HATATY,
BU3HAUCHHS MOJTYJIA MPY>KHOCTI.

byoye ta ananizye rpadiku 130TPOIECIB; Alarpamy po3TATY.
ExcnepumenmanvHo 00Cniodxicye 130TPOIECH, BUMIPIOE BOJIOTICTh
MOBITPS, aTMOC(EepHUI TUCK, BU3HAYAE KOSDIIEHT TOBEPXHEBOTO
HATATY PLAWH, MOJTYJTb TIPYKHOCTI TYMHU.

3acmocogye METON MOJICTTIOBAHHS Ta QaHAJIOT1H IS TOSICHEHHS
TEIJTOBUX SIBUII 1 TIPOIIECIB.

Buxopucmogye nabyTi 3HaHHS Y HaBYAIbHIN 1 TPAKTUYHIN AiSUTHHOCTI.

[{innichuii xomnonenm

Bucnoemoe cyoorcenns moao riaodaibHUX MpoOJieM JIFOACTBA,

MOB’ I3aHUX 3 CHEPTETHUYHUM Ta PECYPCHUM 3a0€3MEUCHHSIM, 3MIHA B
KJTIMaTi 3eMJT1, POJIb TEIJIOCHEPTETHKHA B €KOHOMIII Ta CYCIIIBHOMY
KUTTI KPaiHU, €KOJIOTTUHI 3aTPO3H MO0 BUKOPUCTAHHS TETJIOBUX

Pexomenoosani oemoncmpayii
1. Monens nocniay Pesepdopaa.
2. BnacTtuBOCTI HACHYEHOI TTApH.
3. Kuniuus Boau 3a 3HMKEHOTO THCKY.
4. Bynosa i mpuHITUT dii ICHXPOMETPA.
5. TloBepxHeBHil HATST PIAUHU.
6. CKOpOYeHHS TOBEPXHI MAJBHUX TUTIBOK.
7. Kanutsipae miaHIMaHHS PIIAHMA.
8. IlpyxHa # 3amumkoBa aedopmartii.
9. BupomiyBaHHS KpUCTaIB.
10.BnactuBocTi Ta 3aCTOCYBAHHS PIAKAX KPUCTANIB 1
MOJTIMEPIB.

11.3anexHicTh MK 00’ €MOM, THCKOM 1 TEMIIEPATYPOIO.

12.3miHa BHYTPITHBOT €HEPT1i T11a BHACTIAOK BUKOHAHHS

poOoTH.
13.HeoGOpOTHICTH TETUTOBUX TIPOIIECIB.
14 Tlpuaimmn aii TEMIOBOTO ABUTYHA.
15.Mopem pi3HHX BU/IIB TSIUIOBUX JIBUTYHIB.
16.bynoBa x0J0AMIBHOT MAIIIUHH.
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MaIuH, 3a0pyTHEHHS CEPEAOBHINA, BUPOOHUIITBA Ta yTHITI3AI|
CUHTETUYHHX MAaTEpIaiB.

Oyintoe BITUB BOJIOTOCTI MOBITPS HA >KWB1 OPTaHI3MHU Ta TEXHOJIOTTUH1
MPOIIECH; TIO3UTHBHUH 1 HETATUBHUH BIUIMB TTOBEPXHEBO-aKTUBHUX
PEUYOBHH, KAMUIAPHUX SBUII B IPUPO1 Ta TEXHIII, CydacHI
TETI0130JIAIIIHI MaTepiajIu.

Jlabopamophuii npakmukym

3a pesynbTaTaMu BUKOHAHHA JJTa00PAaTOPHOTO MPAKTUKYMY YUHI
OBOJIOZIBAOTh CKCIIEPUMCHTAIPHUMH METOIaMH BUMIPIOBAHHS
(bIBUYHUX BEIWYWH, JOCIIDKSHHS SBHII, YA0CKOHAIIOIOTH HABHUKH
po0oTH 3 (QPI3MYHUMH PUIAJAMHU, YAOCKOHATIOIOTH 3IaTHICTh
y3araJibHIOBATH JTOCIITHI (PaKTH 1 pOOUTH BUCHOBKH TIPO
CIIOCTEPE)KYBaHI1 SBHIIA 1 IPOIIECH.

AN

7.
8.

9.

BuznaueHHs MpUCKOPEHHS TLTA TiJT Yac
PIBHOTIPHCKOPEHOTO PYXY.

JlocnimkeHHs BUIBHOTO MAaAIHHS TUI.
JlocmiKkeHHS pyXy TUIa, KHHYTOrO TOPH30HTAIIBHO.
BusHadeHHs 1IeHTpa Mac IIOCKuX (iryp.
BumiproBaHHS MPUCKOPEHHS BUTBHOTO TIA {IHHA.
JlocaimkeHHS pyXy TUTa, KHHYTOTO BEPTUKAIBHO
BrOpY

BumiproBanHst Macu TiJI.

JlocimKeHHS PYKHUX BIACTUBOCTEH TIJI.
Buznauenns moayns pr)KHOCTl TYMH.

10. JlocnimkeHHs pyXy 3B’ A3aHUX T1JT.
11.BusHaueHHs rajpMIBHOTO MUISIXY TUTA Ta KoediieHTa

TCPTA KOB3aHHA.

12. JlocnimkeHHs IEPETBOPESHHS TOTCHIIAIBHOI €HEPT1i B

KIHCTHUHY .

13. JlocnimkeHHA MEXaHTIHOTO PYXY TUT 13 3aCTOCYBAHHAM

3aKOHY 30€pEeKECHHS SHEPTIi.

14. locmimkeHHs 00epTaIbHOTO PyXY TBEPIOTO TLIIA.
15.01miHOBaHHAS PO3MIPIB MOJICKY!L.
16. BumiproBanHs aTMOC(HEPHOTO THUCKY.
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17.Bu3naueHHs nocritHoi bonbsiMana.

18.BuzHaueHHA KUTHKOCT1 BOASIHOI TTapu B TIOBITPI.

19.BuBUeHHS OMHOTO 3 130IPOIIECIB.

20.Bu3naueHHs koedimieHTa TOBEPXHEBOI'O HATATY
PIIUHH.

21.BusHaueHHA MOJYJIS TIPYKHOCTI PI3HUX PEUOBHH.

Haesuanvni npoexmu

IIpakmukym i3 po3e’a3yeanHHs 3a0au

VYiaraJpHIO041 3aHATTH

Pezeps

37


http://www.print-driver.ru/?demolabel-ru

38

ACTPOHOMIYHHUIT CKJIAJHUK

(1 roa. Ha THOKIEHB BChOTO 35 TON)

Ouikyeani pe3ynvmamu

\ OpieHmoeHLil 3MiCM HABUWIBHOZ0 Mamepiaiy

Beryn.

3HAHHEGUTI KOMNOHEHM

Onepye nowssmmsimu i mepminamu: 00’ €KTH TOCTIKEHHSA B aCTPOHOMI,
OCHOBHI PO3/IUTH aCTPOHOMI{; KOCMIYHI TIPOTPAMH.

TosicrHioe: TpUYHWHMA, 1O 3yMOBWJIN H CTUMYJTIOBAJTH 3aPOKEHHS  PO3BUTOK
aCTPOHOMI{; POJIh CIOCTEPEIKEHDb B ACTPOHOMI{, TPUKJIAN BUKOPUCTAHHS
ACTPOHOMIYHHMX 3HAHB B KUTTEMISITHHOCTI JIFOUHU; 3B’ SI3KH aCTPOHOMIT 3
THIITUMY HAayKaMHU.

[{innichuii xomnonenm

OriHI0€ 3HAUCHHS ACTPOHOMIT 7T TPAKTUYHOTO 1 TyXOBHOTO PO3BUTKY
JIFOJCTBA.

ActpoHomis — ¢dyHIaMeHTaTbHA Hayka. Po3mimn
actpoHomii. O0’€KTH TOCTIKEHHS B aCTPOHOMII.
ACTPOHOMIUHI CITOCTEPEIKEHHA. 3B’ A30K
aCTPOHOMIi 3 IHIMTUMHW HAYKaMH.

3HaueHHs aCTPOHOMIYHUX 3HAHB IS JIIOJICTBA. .

Pexomenoosani oemoncmpayii
1. IlopTpeTy BHIATHUX aCTPOHOMIB.
2. 300pakeHHs 00’ €KTIB TOCTIKCHHS B
aCTPOHOMII.

Po3ain 1. CnocTepe:keHHsi 30psiHoro Heba. Pyx HeOecHUX CBITHI

SHanuesuli KOMNOHEHM

Onepye noussmmsmu i mepminamu. HeOecHa cdepa, CUCTeMH HebeCHUX
KOOPJIMHAT (TOPU30HTANIbHA, TIEPIIIa 1 IPyra eKBaToplajbHa), OCHOBHI JIIHIT 1
TOUKH HebecHOI cepH, Cy3ip’s, BUAUMa Ta aOCOIIOTHA 30PSHA BEJIMUMHA,
¢dhopmymna [lorcona, oguHuUI BiacTaHeH (aCTPOHOMIYHA OJTMHUIIA, TTAPCEK,
CBITJIOBHH PIK), Mam# 30PSAHOTO HeOa, KaTtajgord HeOeCHNX 00’ €KTIB,
KyJIbMIHAIlISA, CKIINTHKA, TPerecis, COHsYHA 1 30psHa 100a, cepeane CoHIe,
30PSHUH 1 TPOTITYHUHN POKH.

THosicrioe: moai 30psHOTO Heba Ha Cy3ip s, iX KUTBKICTD 32 CyYaCHUM TOILIOM,

3B’5130K MDXK THTEHCHUBHICTIO BUITPOMIHIOBAHHS, BIACTAHHIO Ta BUANMOIO

3opsiHe HEOO, HeOecHI cBiTHIA 1 HeOecHa cdepa.
OcHoBHI JTiHI1 ¥ TOUKK HA HebecHiit cdepi.
Cuctemu HeOECHUX KOOPAUHAT.

Cysip’s. Buaumi # aOCOTIOTHI 30PsHI BEJIMYHHH.
Busnauenns Bijcranei B acTpoHoMii. 30psHi
MaI¥ ¥ KaTajoru HeOeCHUX 00’ €KTIB.

JloGoBwii pyx HEOCCHUX CBITHIL.
3MiHA BHIJISALY 30pPSHOTO Heba YIIPOJIOBK POKY.
Buaumuii pyx CoHiis.
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30PSHOIO BETMYMHOIO, BUKOPUCTAHHS TOPU30HTAIILHOI Ta €KBATOPIATBHOT
CHCTEM KOOPJWHAT, MPUUWHU 3MIHU 30PSTHOTO HeOa BIPOJOBK TOOH, POKY,
BHTJISIT 30PSHOT0 HeOa Ha PI3HUX IIUPOTAX, 3AJICKHICTh BUCOTH ITOJIIOCA CBITY
BiJl reorpah1uHOl MAPOTH MICIA CTIOCTEPEKECHHS

BuuMul pyx COHIIA BIIHOCHO 31p MPOTATOM POKY, 3MIHY JHS 1 HOY1 Ta TP
POKY, BHKOPHUCTAHHS 30PSHOTO Ta COHSYHOTO Yacy, MPUHITATIA BUMIPIOBAHHA 1
J190M Yacy, MPUIHHY PI3HOI TPHBAIOCTI 30PSAHOI 1 COHAYHOI T00H, BBEACHHS
ITKaJI aTOMHOTO 1 KOOPIMHOBAHOTO Yacy.

JisbHICHUTE KOMINOHEHM

Opiecnmyemucsi Ha MicieBocTi 3a ConneM, cy3ip’amu 1 [lonspHoro 30pero.
Iloxazye na 3opsHOMY HEO1 XapakTepHI1 Cy31p s, Haisckpasimi 30pi (Cupiyc,
Bera, Kanena, Cnika, ApkTyp); Touk# 1 j1iH1i HeOecHO1 chepH.

Kopucmyemucs 30pSHAMHE aTjiacaMy, KaTajoraMu HeOeCHUX 00 €KTIB (Y TOMY
YUCIT i KOMIT FOTEPHUMH CHCTEMaMH OPIEHTYBAHHS)

Po36’a3ye 3a0aui Ha 3HAXOMKEHHS BUCOT CBITHII 32 33/IAaHAUMH €KBATOPIaTbHUMHA
KoopauHatamu, Ha popmyny [lorcona, Bu3HaueHHS Jacy.

[{innichuii xomnonenm
Oyinioe cy31p's K TaM'STHUKH CTapOJIaBHLOT KYJIbTYPH JIIOACTBA; POJIb
ACTPOHOMIYHMX CITOCTEPEKEHb Y BUBHAYCHHI YacCy ¥ JIITOUMCIICHHS.

Burnsn 3opstHoro Heba Ha PI3HUX MHAPOTAX.
OpieHTyBaHHS Ha MICIIEBOCTI IO HEOSCHUX
cBiTaX. BuznaueHHs gacy 3 aCTpPOHOMIYHHX
CIIOCTEPEKEHb.

Pexomenoosani oemoncmpayii
Mopaens HeGecHOi cdepH.
30psIHI Many 1 KaTaJIOTH.
I'moOyc 30psiHOTO HEdA.
Temypiii.

i s

Haesuanvni npoexmu

IIpakmukym i3 po3e’a3yeanHHs 3a0au

Po3ais 2. Coussuna cucrema. Oizuka tii1 CoHIUYHOT CHCTEMH

3HAHHEGUTI KOMNOHEHM
Onepye nowssmmsimu i mepminami: TEONCHTPUIHA Ta TEITIONCHTPUYHA CUCTEMH
ceity, CoHsiuHA cucTeMa, OCHOBHI eTanu (hopmyBanHs COHSYHOI CHCTEMH,

Cucremu city [ltonemes 1 M. Konepauka.
Ertanu ¢opmysanns Ta 6yaosa CoHsTuHOT
CHUCTEMMU.
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TIaHeTa, KapJUKOBa MjiaHeTa, Mai Tijia COHAYHOT CUCTEMH, acTepOia, KOMETa,
METEOPHE T1J10, METEOP, METCOPHUM TOTIK, PaIlaHT, METCOPHT, INTAHSTC3UMAJTb,
npaswio Tinmyca-boae, koHdiryparlii TulaHeT, BEpXH1 1 HUKHI TUIAHCTH,
IJIAaHETH 36MHOI TPYIIH 1 INTAHETH-TIraHTH, 3akoHu Keriepa, kocMoc, mTy4H1
CYMyTHUKH Ta aBTOMaTHYH1 MUKIUTAHETHI CTAHIIIi, KOCMIYHI MBUAKOCTI, (ha3n
Micsirst, ¢i3nyH1 Ta OpOITATBHI XapaKTEPUCTHKH TIIAHET.

llosicnioe: OCHOBHI T1IOTE3H 1 Teopli BUHUKHEHH COHSYHOT CUCTEMH, OYI0BY
CoHsAuHOI CHCTEMH, CXEMAaTHUYHO MEXaHI3M yTBOPEHHS MmyiaHeT y COHSUHIM
CHUCTEMI, MPUYHNHU TTAPHUKOBOTO €(PEKTY; KOCMIUHI MPUIUHHU KIIMAaTHIHUX 3M1H
Ha 3eMJTi; MPUINHN BUHUKHEHHS TPUILTABIB 1 BIATUIMBIB HA 3eMIT1; TIPUHIIHIT
BAKOPUCTAHHS TOPU3OHTAIFHOTO TIAPaIakCy /TS BU3HAYCHHS BIJICTaHEH y
CoHsuHI# CUCTEMI1; 3aKOHH PYyXY KOCMIYHUX TUT, pazu MicAig Ta MpuunHy ix
MOSIBY, IPUYHHY MICAUYHUX Ta COHAUYHUX 3aTEMHEHb, YMOBH BUIMMOCTI TUTAHET Y
PI3HUX KOH(ITypaIlisiX Ta BUAAMAN TETIACNOMIOHNN PyX TUTaHeT; (hp13udH1 Ta
opOiTabHI XapaKTEPUCTUKH TIJIAHET,

TOJIOBH1 TIOIIOHOCTI Ta BIAMIHHOCTI MK TJTAHETAMH 3€MHOI TPYTH Ta
TIaHeTaMU-TIraHTaMu, (PI3UUHI XapaKTepUCTUKH MaTiX TUT COHSYHOI CHCTEMU,
YTBOPEHHS XBOCTA KOMETH; IPUPOY CBITIHHSA METEOPIB, CYTh aCTEPOiMHOI
HeOE3MeKH T 3eMITl; BAKOPUCTAHHS 3aKOHIB PyXY B HEOSCHIH MEXaHIITl,
BUKOPUCTAHHS 3aKOHIB PyXy HEOSCHUX TUT JIJIsl TPAKTHYHUX TTOTPEO
KOCMOHABTHKH, OCOOJIMBOCTI PYX1B IMMTYYHUX CYIMMYTHUKIB Ta aBTOMATHYHHUX
MDKIIJTAHETHUX CTAHIIIN;

JisbHICHUTE KOMINOHEHM

Iloxazye nnanetn COHAYHOT CUCTEMH, BUANMI HEO30POEHUM OKOM;
Po36’a3ye 3anadi Ha: 3akonu Kemepa, po3paxyHOK OpOIT 1 KOCMIYHUX
IIBUKOCTEH; HA PO3PAXYHKH BIJACTaHEH Ta BU3HAUeHHA Mac T1i1 COHSIIHOT

3akonu Kemnnepa ta ix 38’430k 13 3aKOHAMU
HetoTona. EnemenTu op6iT Ta ix reoMeTpudHe
MO/TAHHS.

KocMmiuHI MIBAAKOCTI HA TTIOBEPXHAX HEOSCHUX
T1JI Ta y IPOCTOPi. PyX mITy4HrX CymyTHHKIB 1
ABTOMATHYHHUX MDKIUIAHETHAX CTAHIIA.
PossuTok kxocmonaBTHkH. Kocmiuni
nocmpkeHAs 00°ekTiB COHSYHOI CHCTEMHU.
BukopuctanHs 3aKOHIB pyXy JJT1 BU3HAUCHHS
BiacTtaHen 10 Tl COHAYHOT CHCTEMH, a TAKOK
PO3MIPIB 1 MaCc HEOSCHUX TIJI.

Bumnmi pyxu Conrrst, Micsis, Tutaser.
[TnaneTH1 KOHIryparii, CHHOTUYHI Ta
CHACPUYH1 TIEPIO/IH.

Cucrema 3emmsa-Micsips. @azu Micsrs.
MicsuHi Ta COHSYHI 3aTEMHEHHS.

3arajpH1 XapaKTePUCTUKH TIAHET, KAPITHKOBUX
miaHeT Ta Majaux TiT COHAYHOT CHCTEMH.

Pexomenoosani oemoncmpayii
1. Cxema COHSYHOT CUCTEMH.
2. Jluramiuaa Moaesrb COHSIYHOT CHCTEMH.
3. ®otozobpakennst Contys 1 Micsiis i 9ac
3aTEMHEHb.
4. KocMIdHI 3HIMKH acTEPOifiB, KOMET,
METEOPIB Ta METCOPHUX MOTOKIB.
5. ®0oT0300paKCHHS METCOPUTIB.
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CHUCTCMHU.

[{innichuii xomnonenm

BUCTIOBIIOE CYONUCeHHs TIOI0 3HAYSHHS AOCHKeHHS TUT COHSIIHOI CUCTEMHU 3
JIOTIOMOTOI0 KOCMIUHHX anapariB; OKPeM1 KOCMIUH1 MICIi; OyiHI0€ YHIKATbHICTD

IIaHeTH 3eMJIst, poiib MicsIld y 3eMHUX IpoIiecax.

6. Kapra po3noainy Ha HeOecHiit cdepi
padiaHTIB BIJOMUX METCOPHUX MTOTOKIB.

7. ®oT0300paKEHHS acCTPOOIIEM.

8. 300pakeHHs] KOCMIYHHX araparis,
MIPU3HAYCHUX I BUBUCHHA 00 €kTiB COHSIYHOI
CHUCTEMH.

Haesuanvni npoexmu

IIpakmukym i3 po3e’a3yeanHHs 3a0au

Jlabopamophuii npakmukym

1. BuroToBieHHs HAUMPOCTIIIOrO KyTOMipa i
BAMIPIOBAHHS KYTOBUX BIJCTaHEH Ha HEOL.

2. Busnauenus sucotu CoHIISI HaJl TOPU30HTOM
3 IOMOMOT'0I0 THOMOHa.

3. Busnauenns reorpad1uHoi IupoTH
MICIIEBOCTI 31 ciocTepeskeHb IlomsipHoi 30pi.

VYiaraJpHIO041 3aHATTH

Pezeps
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11 kaac

Di3HYHUH CKJIATHUK
(6 ToMH Ha THXKJICHD, BChoro 210 roamH)

QuikyBaHi pe3yJbTaTH

OpieHTOBHHUIT 3MiCT HABYAJILHOT'0 MaTepiay

Po3ain 1. Enexkrpoannamika

SHanuesuli KOMNOHEHM

Onepye nowssmmsimu i mepminamu: TOUKOBUH 3apsl, SICKTPU3AITS TUT,
SJICKTPUYHO 130JIbOBAHA CHCTEMA TUJT, €JICKTPUUHUN 3apsiI, CJACKTPUIHE
noJie, 3akoH Kyrmona, JiHii Hanmpy>XeHOCT1 €JICKTPUIHOTO TTOJTS,
HaIpPY>KEHICTh SJISKTPHYHOTO TOJISA, IOTSHINIANT Ta PI3HUIA MOTCHITIANIB,
SHEPTIs SJICKTPUIHOTO OIS, TYCTHHA €HEPTli €ICKTPUIHOTO OIS,
CIICKTPUYHA €EMHICTh, KOHACHCATOP,

BUITBHI 1 3B'3aH1 3apsIH, BIAHOCHA AICICKTPUYHA ITPOHUKHICTH
CEPEIOBHINA; TIOJISIPH3AIIIS AICICKTPHKA;

MOCTIMHUHN ENIEKTPUYHUN CTPYM, KEPETIO CTPYMY, CTOPOHH1 CHITH, CHJIa
ctpymy, EPC, omip mpoBiHHKA, TOTYXHICTH €ICKTPUIHOTO CTPYMY,
MOCJTITOBHE 1 TapaJiejibHE 3'€ THAHHSA MPOBIAHUKIB, 3ak0oH OMa, TpaBuia
Kipxroda, 3akon [Ixoymsa-Jlenmna, KK/ enekrpuunroro koia,

HOCI1 €JICKTPUYHOTO CTPYMY B PI3HUX CEPEHAOBHUINAX, MIPKA, EICKTPOHHO-
JIPKOBHM TIEPEXiJI, ASKTPOIITH, SACKTPOIITHYHA JUCOITIAITI,
eNeKTpoi3, 3akoH dapajes, 10H13aI1s Ta31B, TA30BUM PO3PS Ta HOTO
BHJIA, HAAMPOBITHICTh, MAarHiTHA B3a€MO/I1sI, BEKTOP MarHITHOI 1HIYKITIi,
3akoH AMrepa, cuia Ammepa, cuia JlopeHiia, MaraiTHa MPOHUKHICTh
CEpENOBHINA; MarHiTHA MPOHUKHICTh PECUOBWUHU, J1aMarHETHKH,
napamMarHeTHKH, (PePOMArHEeTHKH, TIOCTIHHI MarHITH, TEMIIEpaTypa
Kiopi, enekrpoMartiTi, MarHiTHUR MOMEHT, SIBHITE €JICKTPOMArHiTHOI
aykii, nocmian M. dapanes, npaswiio JIenia, 3akoH

[IpeameT 1 METOIU ENEKTPOINHAMIKH,

Enexrpudne mone y BakyyMi: €ISKTPUIHIHN 3aps/,
B3aEMO/IIS SJICKTPUIHUX 3apsaiB, 3akoH KyroHa,
SIICKTPUYHE TIOJIC, HAMIPY>KEHICTh €JICKTPUIHOTO TOJIA,
po0OOTa CHIT €ICKTPOCTATUYHOTO IO, TTOTSHITIATbHUI
XapakTep €ICKTPOCTATHYHOTO OIS, MTOTSHIIIAN Ta PI3HHUIL
MOTCHITIAITIB.

Enepris B3aeMoli €NEKTPHUHUX 3aPsIiB, CHEPTIA
SIICKTPUYHOTO TIOJISA, TYCTHHA CHEPT1i €JICKTPHUHOTO TIOJIA.
Enexrpudne mosie y peuoBrHI: MPOBITHUKA B
CICKTPUYHOMY TIOJII, CJISKTPHYHA €MHICTh, KOHJICHCATOPH,
JUEICKTPUKH B €JICKTPUIHOMY TIOJI1, TIOJIAPU3AIIis
JUENIEKTPHKIB, TIEICKTPUUHA MPOHUKHICTD, EJICKTPETH 1
CETHETOCTICKTPUKH, T’ €30CICKTPUKH, PIJIKI KPUCTAIIA B
CICKTPUYHOMY TIOJI.

[TocTifinuii ENCKTPUUHAN CTPYM: CICKTPUUHHANA CTPYM Ta
YMOBH HOT0 1CHYBaHHS, 3akoH OMa IS TIJTTHKH KOJIa,
3'eTHAHHSA MTPOBIAHUKIB, CTOPOHHI CHJIH, €JICKTPOPYIIiiHA
cmia, 3akoH Oma Jutst HeOHOPIAHOT TIJITHKY KOJIa Ta
MOBHOTO KOJIa, KOPOTKE 3aMHUKaHHs, pasuia Kipxroda ta
iX 3aCTOCYBaHHS, pO0OOTA 1 TOTYKHICTh €JICKTPUIHOTO
CTPyMY, TEIJIOBA A1S €JICKTPUIHOTO CTPYMY, 3aKOH
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CJICKTPOMArHITHOT 1HAYKIIi, BUXPOBI CTPYMH, SIBUIIIC CAaMOIH Ty KITIi,
THAYKTHUBHICTh, €HEPT1s MAarHITHOTO TOJISI CTPYMY, TYCTHHA CHEPTii
MarHiTHOTO TOJIS.

Toschioe: 3aK0H 30€peKEHHA eIEKTPUIHOTO 3apsiay, 3akoH Kyrona,
MEXI1 iX 3aCTOCYBAHHS, PUHITUTI CYTIEPIIO3HITIi, 3B’ 130K HAMPY>KEHOCTI
CICKTPHUYHOTO TTOJIA 3 PISHHUIICIO MOTEHITIAIIB, CYTHICTh CHJIOBOI Ta
SHEPTreTUIHOI XapaKTEPUCTHK E€ICKTPUIHOTO Ta MATHITHOTO TIOJIIB,
BILJTUB MTPOBIAHUKIB 1 TISJIEKTPUKIB HA EICKTPUIHE TTOJIC,

3akoH OMa T TUISTHKY KOJIa 1 IIOBHOTO KOJIa, i €IEKTPUYHOTO CTPYyMY,
nepeaady MmoTyKHOCTI BIJT JDKEPEIa 0 CII0XKHBAYa, OCHOBHI HOJIOXKEHHS
CICKTPOHHOT TeOPIi MPOBIAHOCTI METAIIB, 3aJICKHICTh OIOPY METAJICBOTO
MTPOBITHAKA BIJl TEMTIEPATYPH, IPUPOIY EICKTPHIHOTO CTPYMY B
MeTajax, eIeKTPOJIITaX, ra3ax, HaMBIPOBITHUKAX, BAKYYMI, CICKTPAYHI
SBUINA B KOHTAKTaX Ta iX 3aCTOCYBaHHS, BIACTUBOCTI TJIA3MH; TPHUPOIY
CICKTPOMArHITHOI B3aEMO/I1i, 110 MAarHITHOTO ITOJIS Ha IIPOBITHUK 31
CTPYMOM Ta €JICKTPUYHO 3apsKeHI YACTHHKH, PYX 3apPAIKCHUX
YAaCTUHOK B MarHITHOMY TIOJI1; MarHiTHI BJIACTHBOCTI PEYOBHH, 3aKOH
CJICKTPOMArHITHOT THAYKIIIi, SIBUAIIE CAMOIHAYKIII1, IHTYKTHBHICTb.

JisbHICHUTE KOMINOHEHM

3acmocogye oTpuMaH1 3HaHHS 151 0€3MEYHOTO BUKOPUCTAHHS
MOOYTOBUX €IIEKTPUUHUX MPUIIAAIB 1 TEXHIYHUX TIPUCTPOIB.

Po36’a3ye 3anadi (p13HAX BUIB 1 THITIB, Y TOMY YHCITI KOMOIHOBaHI 3
KUTbKOX PO3aUTiB (hI3WKH) HA: 3aCTOCYBAHHS 3HAHb MPO CHJIOBI Ta
CHEPTreTUYHI XapaKTEPUCTHUKH SIIEKTPUYHOTO TIOJISA, TPHHITATI
CYTICPITO3HITIi OB, €EMHICTh KOHJICHCATOPA, CKBIBAJICHTHI EMHOCTI TIPH
PI3HHX 3’ € THAHHAX KOHACHCATOPIB, CHEPTIIO 3aPSHKEHOTO
KOHJICHCaTOpa, Ha 3akoH OMa s TOBHOTO KOJIA 3 TIOCITIIOBHHM 1

Jlxoynsa-Jlenna, KK/[ enektpuuHOro kosa, 3aXoau Ta
3aco0u Oe3MeK M1 9ac poOOTH 3 eNEKTPUIHUMH
npucTposiMu. Enexktpokapw.

Enexrpudanmii cTpyMm B TBEpAMX TUTaX (TPOBIAHICTH
METaIiB Ta HAMIBIPOBITHUKIB, CICKTPUYH1 SBHINA B
KOHTAKTaxX Ta iX 3aCTOCYBaHHs ), BAKyyMI1, PlANHAX
(ETIEKTPOITITH, €JICKTPOJIITUYHA AUCOIIAIIS, SICKTPOITI3,
3akoH Mapajes, 3aCTOCYBaHHS €ICKTPOIII3Y) Ta razax
(1oH13a111s Ta31B, TA30BHMA PO3PS Ta HOTO BHA, TTOHATTS
PO TIa3My Ta il BUKOPUCTAHHS).

EnexrpoMarueTusm (eaeKTpoMarHiTHa B3a€MO/IIs, 3aKOH
Awmriepa, Mar"iTHE MoJI€ CTPyMY, MarHITHA 1HY KIS, JIHI
MarHiTHOI IHAYKII1 TPSIMOTO Ta KOJIOBOTO CTPYMIB,
OJTHOPIJHE MarHIiTHE MOJIe, IMOTIK MarHiTHOI 1HAYKITI, JIis
MarHiTHOTO TOJIS Ha PYXOMi 3apsKeHI YaCTHHKH,
BUKOPUCTAHHS CHJIN JIOpEeHIIa, KOHTYP 31 CTPYMOM B
MarHiTHOMY ITOJIi, MarHITHHH MOMEHT KOHTYPY 31

CTPYMOM).

[locTiiiHe MarHiTHe MoJie B PEUOBHHI (MarHiTHI
BJIACTUBOCTI PESUOBHUHH, MarHiTHA IPOHUKHICTh PCUOBUHH,
JTlaMarHeTHKH, TapaMarHeTHKY, (pepOMarHeTHKH, TTOCTIHH1
MarHiT, Temneparypa Kiopi, enekrpomaraita Ta ix
3aCTOCYBaHHS, BIIMB MarHITHOTO TIOJIS HA KUBI
OpraHi3MH. )

EnexrpoMarniTHa IHIYKITIA (IBHINE €IEKTPOMArHiTHO
Hayki, nocmian M. dapanes, npaswio JIenma, 3akoH
CJICKTPOMArHITHOT IHAYKIIIi, BUXPOBI CTPYMH, SIBUIIIC
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napajieIbHUM 3’ € THaHHSAM MPOBIAHUKIB, mpaBmiia Kipxroda, 3akon
JIxxoynsa-Jlenna, po6oTy Ta MOTYKHICTh €IEKTpUIHOTO cTpymy, KKJI,
cmty Jlopenia Ta Amniepa, 3aK0H €JIeKTPOMarHiTHOI 1HIYKIIII,
Busnauae HanipsiM HIYKIT MardHITHOTO TIOJIS, IHAYKIIHHOTO CTPYMY,
cunu JlopeHua ta Amnepa.

ExcnepumenmaneHo 00Cnioxcye eNeKTPUIHI Koa 3 PI3HUMHA
CICMEHTaMH, SIBUIIE SJICKTPOMArHITHOI 1HIYKITIi.

3o0paoicye:. eNeKTPUUIHE Ta MarHIiTHE MOJIE 32 JOIIOMOI'0OI0 CHIIOBHX
JHIH, CXEMH 3’ € JHAHb €JIEMCHTIB €JICKTPUUHOTO KOJIa.

[{innichuii xomnonenm

Bucnosnioe cyoorcents up000 3aCTOCyBaHHS HAITIBIPOBITHUKIB B
CYy4aCHUX KOMII FOTEPAX Ta Ta/KETaxX; BUKOPUCTAHHS €ICKTPUUHOTO
CTPYMY B PI3HHX CEPEAOBHINAX; MArHITHOTO IOJIS Ta MarHITHHX
BJIACTUBOCTEH PEUOBHHU B TEXHII, MEAWITMHI Ta B TOOYTIi;, BIUTUB
MarHiTHOTO Ta €JIEKTPUIHOTO TIOJIB HA KUBI OPTaHI3MHU.

CaMOIHAYKIII1, IHAYKTHBHICTh, €HEPT1A MarHITHOTO TOJIS
CTpyMy, TYCTHHA €HEPrii MarHITHOTO TOJIs).
BukopucraHHs sSBHINA €ICKTPOMArHiTHOI 1HAYKITI B
Cy4JacCHIH TEXHII: JETEKTOPI METAJTy 1O a€pPoTopTy, B
nmo13/11 Ha MarHITHIN noaymr, mooyrosux CBY-negax,
3ammcax 1 BIATBOPEHHS 1H(OpMaIti.

Pexomenoosani oemoncmpayii
Enexrpudne mose 3apsmKeHAX KYJThOK.
bynosa i misg koHASHCATOPa MOCTIHHOI Ta 3MIHHO1
€MHOCTI.
Enepris 3apsakeHOT0 KOHAEHCATOPA.
4. 3anexuicts cum ctpymy Binm EPC mxepena ta
MOBHOTO OTOPY KOJIa.
Jlist MarHiTHOTO IOJIA Ha CTPYM.
Enexrpomarnitha iuaykits. [Ipaswuio Jlenna.
7. Bamexuicts EPC iHayKITii BiJ IBHAIKOCTI 3MIHH
MarHiTHOT'O MOTOKY.
8. 3anexnicte EPC camoinaykinii Bij MBHAIKOCTI
3MIHHM CHJIA CTPYMY B KOJI1 Ta IHAYKTHBHOCTI
MTPOB1THAKA.

»oo =

SANG

Haesuanvni npoexmu

IIpakmukym i3 po3e’a3yeanHHs 3a0au

Po3aii 2. KostuBanus

Ta XBHJIL

3HAHHEGUTI KOMNOHEHM
Onepye noussmmsimu i mepmiHamy: BAIA MEXaHIYHUX KOJIMBAHb,
rapMOHIYH1 KOJIMBAHHS, TIEPI0IA KOJTUBAHb MATEMATHYHOTO 1

MexaH14H1 KOIMBaHHS . KOJTUBAIbHI TIPOIIECH, TAPMOHIYHI
KOJIMBAHHA, MAaTEMAaTHYHUH MasATHUK, (DI3UIHUN MAATHUK,

MIEPETBOPEHHS CHEPrii I 4ac KOJIMBaHb, 3racarodi
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MPY>KHHHOTO MasSTHUKIB, MEXaHIUHI XBHIII, JOBKMHA XBHII,
tHTepdepeHtis 1 audpaxitis XBuib, npuHaIUN [ oireca, edexr Jlomepa,
BUTbHI €JICKTPOMArHITHI KOJIMBAHHS, KOJIMBAJLHUM KOHTYP; PE30HAHC,
3MIHHHH CTpyM, TpaHchopMaTop, EIeKTPOMArHITHI XBHJI1, BUXPOBE
SICKTPUYHE TIOJIC, TITKAJIa EJICKTPOMArHITHUX XBHJIb,

OCBITJICHICTh, CHJIA CBITJIA, ICKPABICTh, 3aKOHU TE€OMETPUYHOI OTITHKH,
Tenaeckon-pedpakrop, Teaeckon-pedirekrop, adeparii TH30BUX
TEJIECKOMIB, 30LTBIIICHHS TEIECKOIA, PO3AUThHA 3JaTHICTh Ta MPOHUKHA
CHJIa TEJIECKOTIA, PaIlOTENIECKOT, pagaioiHTepdepoMeTp, Tucnepcis
CBITNa, IHTepdepeH i, mudpakiisa Ta moasIpu3alis CBITIIA.

TosicHioe mepeTBOPEHHA CHEPT1i B KOJMBAITBHUX CHCTEMAaX, YTBOPSHHS i
MOTMAPEHHS MEXaHIYHUX 1 €JICKTPOMATHITHUX XBHJIh; Alama30Hu
SJICKTPOMArHITHUX XBHJIb Ta iX BJIACTHBOCTI, CYTHICTh 3MIHHOTO CTPyMY
AK BUMYIICHUX €JICKTPOMArHITHUX KOJMBaHb, Oy/TOBY Ta MPUHITATI J1i
TpancopMaropa; TOSCHIOE Ha SKICHOMY PIBHI NPHHIIMIMN Jii
SIEKTPONOOYTOBUX MPUJIAAIB 1 IPUCTPOIB (Paaio, TEICKOMYHIKAIIIHHAX
MPUCTPOIB TOIIO); CYTh XBUJILOBUX BJIACTHBOCTEH CBITIIA: TIONTUPECHHS
CBITJIa B PI3HUX CEPEIOBUIIAX, PO3CIIOBAHHS ¥ TOTJIMHAHHS CBITJIA;
tHTEpEPEHITo  quPaKIliio CBITIOBUX XBUJIb, PO3TAITyBaHHS
MIHIMYMIB Ta MAKCUMYMI1B 1HTEPHEPEHINIHHOT KAPTUHH, TIOJIAPU3AIIIIO
JUCIICPCIIO CBITIIA, MPUHIIAI J1i ONTHYHHUX TEJISCKOIIB, BILIHB
atMocdepr Ha aCTPOHOMIUHI CIIOCTEPEIKEHHS, TIepeBaru pediekropa
MTOPIBHAHO 3 pehypaKTOPOM, IPHHITHII J1i PaI10TEIECKOIIIB;

JisbHICHUTE KOMINOHEHM

3acmocogye METON MOJICTTIOBAHHS Ta QaHAJIOT1H IS TOSICHEHHS
KOJIMBAJTbHUX Ta XBUJILOBUX MPOIIECIB.

Po36’a3ye 3anadi (p13HAX BUIB 1 THITIB, Y TOMY YHCIII KOMOIHOBaHI 3

KOJIMBAHHS, BUMYIIICHI KOJMBAHHS, TTIOHATTS TIPO
aBTOKONMBaHHA. Pe3onanc.

[Tpy>kH1 XBHJII: TOMMMPEHHAS XBUJIb, PIBHAHHS XBHJII,
1HTEPEPEHITIS XBUIIb, CTOSY1 XBUIII, MPUHITUTI | TOATEHC A,
mudpakinisg XBHJIb, 3BYKOB1 XBwJII, epexT Jlomepa.
EnexTtpoMartiTHi KOJIMBaHHA (KONMWBAJIBHUA  KOHTYD,
BUTbHI €JICKTPOMArHiTHI KOJIMBAHHS, 3aracaHHs KOJIMBaHb,
BAMYITICHI ~ €JICKTPOMArHiTHI ~ KOJMBAHHSA,  3MIHHHHA
CIEKTPUYHUNA CTPYM, aBTOKOJIMBAHHSA, TpaHchopMarop,
BAPOOHHUIITBO, nepeTaBaHHs Ta BUKOPUCTAHHS
CICKTPUYHOI €HEeprii, MpoOIeMH CydacHOI CHEPreTHKH 1
OXOPOHH TIPHPOJIH).

EnexTpoMartiTHi XBWJIl (BUXPOBE EJICKTPUYHE TIOJIE,

CICKTPOMArHiTHE TIOJIe, YTBOPEHHS W  TOIMMPCHHS
CICKTPOMarHITHAX XBHJIb, BJIACTUBOCTI
CICKTPOMArHITHUX  XBHJIb, IPHUHIMIN  Pajio3B'sI3Ky,
Tene0aueHHsa Ta CTUThHUKOBOTO  3B'SI3Ky, IIKaja

€JIEKTPOMArHITHUX XBUJIb).

OCHOBHI1 BJIaCTUBOCTI CBITJIA Ta HOTO XapaKTEPUCTUKH
(eeKTpOMAarHiTHA TEOP1S CBITJIA, ONTUYHUHN CIEKTP 1
METOY HOTO JOCHIDKSHHS, JHKepelia 1 MpuiMaYl CBITIa,
OCHOBHI (JOTOMETPUYHI BEJIMUNHH )

['eomerpuuna onTuka (B1AOMBaHHA W 3aJIOMJICHHS CBITIA
Ha MEXKI ITOJILTy CEPEIOBHIIL, IIOBHE BIIOHBAHHS,
BOJIOKOHHA ONTHKA, TOHKI JIIH3H, ONITHYHI CUCTEMHU,
atMocdepra pedpakiis, Mipaxi). OnTHUHI TPUATIAIH.
OnTH4YH1 TEECKOIH, iX OCHOBHI XapaKTEPUCTHKH.
Panmioreneckonu. PagiointepdepomMeTpn 3 HAIIOBI OO
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KUTbKOX PO3AUTIB (hI3WKH) HA 3aCTOCYBAaHHS (hOPMYJI TIEP10Ty KONMMBAHb
MaTEeMaTHIHOTO Ta MPYKHHHOTO MAsTHHUKIB, (popmynu TomcoHa,
B32€MO3B’ 3Ky JIOBKUHU, TIEPIOy W MMBUIKOCTI MTOMIMPEHHS XBHJII,
3aKOHIB TEOMETPUYHOI ONITHUKHA, YMOBH 1HTepdepeHInii Ta audpakirii
CBITJIA.

ExcnepumenmaneHo TOCTIIKY€E KOJTUBAHHS B KOJIMBATBHUX CUCTEMAX,
BAMIPIOE ONTHYHY CHJTY JITH3H, TOBXUHY CBITJIIOBOI XBHIII.

Cnocmepieae onTHYHI SBUIA B aTMOC(EP1, MOACHIOIOYH IXHIO CYThb.
Kopucmyemubcs ONTHUHUME TIPAJIAJIAMU.

Vuie rpadiuHo 1 aHANITUYHO IHTEPIIPETYBATH PE3YIbTATH AOCTIIKCHD,
OyayBaTh 300paykKeHHSI, OJICp KaH1 3a JOIMMOMOTOK0 J3epKal 1 JIH3;
[{innichuii xomnonenm

Oyintoe HayKOBE 1 TEXHIUHE 3HAUCHHS BUKOPUCTAHHA €JIEKTPOMArHITHUX
XBUJIb, TPOOJIEMU TIEpPEIaBaHHs €ICKTPUYHOI HEPT1i Ha BEIMKI BIACTAHI,
010JIOTIYHY IO CJIEKTPOMArHITHHX XBHJIb, 3aXOJH  IIEPCOHAIBHOIO
3aXHUCTy 1 OXOPOHM HABKOJHWIIHHOTO CEPEIOBHUINA, BAXKIUBICTH
ACTPOHOMIYHHX CIIOCTEPEKECHDb Yy BCHOMY Jlama3oH1 €JIEKTPOMArHiTHOTO
CIIEKTpa.

Bucnosnioe  cyooxcennss  moao — mpoOiem
BUKOPUCTAHHS aJIbTEPHATHBHUX JKEPEIT SHEPTII.

€JIEKTPOEHEPIrEeTUKH,

0a3010. ActpoHoMiuH1 oOcepBaTopii. KocMmidH1 Teneckonn
Ta 00cepBaTopii.

Jlucnepcis ceitna. [aTepdepeninis cBiTia (HaKIagaHHS
CBITJIOBUX XBWJIb, METOJIA OJICPKAHHS KOT€PEHTHHUX
MyYKIB XBWJIb, 3aCTOCYBAHHS 1HTEp(EpeHInii B HAyIll W
TEXHIIT)

Jwndpakitis ceitia, audpakiiiifaa rpaTka, TOHSTTS PO
rojiorpadiro.

[Monspuszaris citna. [omsapoinu.

Pexomenoosani oemoncmpayii
1. BinbH1 KONMMBaHHS BaHTa)Ky HA HAUTII Ta BAHTAXKY HA
MIPY>KUHI.

5. BumyineH1 KoJIMBaHHS.

6. PezonaHnc.

7. BuimbHI eeKTpOMarHiTH1 KOJMWBAHHSA HA3BKOI
YaCTOTH B KOJIMBAJILHOMY KOHTYPI1 Ta 3aJICKHICTh
iXHBO1 YaCTOTH BI1JT €JICKTPOEMHOCTI Ta
THIYKTHBHOCTI KOHTYPY.

8. BunpomiHtoBaHHS 1 TPUHMaHHA €JIEKTPOMATrHITHAX
XBUJTh.

9. Csitnosog.

10.Onepxanns HTEPHEPSHITIHHAX CMYT.

11.Indpakirist cBiTia B1J By3bKOi IIJTHHA Ta
aupakIiifHOl TPATKH.

12. lucmiepcist cBiTiA 1 9ac HOTO MPOXOKEHHS KPi3h
TPUTPAHHY TPU3MY.
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13.TloBHE BHYTpIIITHE BIAOWBAHHS CBITIA.

14 Tlonspu3arig cBiTIa.

15.0nTruHa cxema Teneckona-pedpakropa.

16.0OnTruHa cxema Teneckona-pedieKkropa.

17.®otorpadii TerecKOmiB JIj11 BUBUCHHS
BUTIPOMIHIOBAHHS B PI3HUX Jlama3oHax.

Hagsuanwvni npoexmu

IIpakmukym i3 po3e’a3yeanHHs 3a0au

Po3aii 3. KBantoBa

dizuka

SHanuesuli KOMNOHEHM

Onepye noussmmsamu i mepminamu:. aTOMH1 opOITaJil, CHEPTETHUYHI PIBHI,
CHeprid 10HI3alli, KBaHT, cTtaja [lnanka, abcomoTHO YopHE T110, (DOTOH,
dhotoedext, poboTa BUXOAY, JNHINUATHIA CTICKTP, CTICKTPAJILHAN aHAI3,
3akoan Bina # Credana-bonsiimana, edexr Jlommepa, crnoHTanHe 1

IHAYKIIIHE ~ BUNPOMIHIOBAHHS,  JIa3ep, IHBEPCHA  HACEJICHICTH
CHEPreTUYHOr0  PIBHSA, METACTAOUIBHMI  CTaH, KOPIYCKYJISPHO-
XBUJILOBUH  JOyaii3M, paaiOaKTHBHICTh, O-po3man. [-po3max, v-

BUTIPOMIHIOBAHHS, INTyYHA PaMIOaKTUBHICTh, TEPIOJ HAMIBPO3Maidy,
TEPMOSIACPHANA ~ CHUHTE3, TIUTOMA CHEPris  3B's3Ky, AaKTHUBHICTh
PamioaKTUBHOT PEUYOBWHM, CHEPreTUYHWUN BHXIJ SACPHOI peakiiii,
KBapkH, GyHIaMEHTAJIbHI B3aeMOIii, 0030H XirTca.

Iosichioe: CyTHICTh KBAHTOBHX TIOCTYATIB bopa, eHepreTnuHi cTanm
aToMa, TOJIOXKEHHS XBHJTLOBOI 1 KBAHTOBOT TEOPI1i CBITJIA, KBAHTOBOI
rinote3u [lmanka; pisusansa Elnmreiina st poroedexty; cyTh
KOPMYCKYJIAPHO-XBHJIHOBOTO AyajIi3My, TinoTe3u ae bpows,

Atom y kBanToB1# (izuirl. Ksantosi moctymatu M.Bopa.
BunpomiHtoBaHHS Ta MOTJIMHAHHSA CBITJIa aTOMaMHU.
Ab6comotHo YopHe Tito. I'inore3a M. [1nanka. KBanToB1
BJIACTUBOCTI CBIT/Ia. DOTOH. 3aKOHM 30BHINTHHOTO
dbortoedexty. Trck cBITIA.

®dororpadis B actponomii. Actporpad. doToenekrprudHi
npwiaay: poroereMenT, POTOMOMHOXKYBAY, EIICKTPOHHO-
ONTUYHUN NEPETBOPIOBAY.

AHaJI13 eIEKTPOMArHITHOTO BUTIPOMIHIOBAHHA — OCHOBA
Cy4acHO1 BCEXBUIILOBOI aCTPOHOMII.

ATOMHI 1 MOJIEKYJIAPH1 criekTpu. CrieKTpr HEOSCHUX T1II.
Crexrpanpuuii anani3. 3akonu Bina # Credana-
bonsimana. Crnexrpanbai npunaan. [[puHIAT BU3HAYCHHAS
XIMIYHOTO CKJIQy Ta TEMIEPATyPH KOCMITHHUX T1.

Buznauenns Qi3nuHUX BIACTUBOCTEH 1 MBUAKOCTI PyXY
HEeOSCHUX TIJI 32 iXHIMU CrieKTpaMu. BukopucTtanHs
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CITIBBITHOIIICHHS HEBH3HAUCHOCTEH [ eiizeHOepra, MpUHITAIT i
KBAaHTOBHX T'€HEPATOPIB CBITJIA, aTOMHI 1 MOJIEKYJISIPHI CIIEKTPH, (h13UUH1
OCHOBH MTOOY/TOBH TIEPIOTNIHOI CHCTEMH XIMIYHUAX €JIEMEHTIB, IPUPOTY
PEHTTEeHIBCHKOT'O BUMPOMIHIOBAHHS, TPUHITUATI BU3HAUYCHHS XIMITHOTO
CKJIady Ta TeMmepaTypu HebecHuX Tu1, edekt [lomnepa; mpoTOHHO-
HEHTPOHHY MOJIEITh aTOMHOTO SIIpa; CTIAKICTH sAAep, aabda- 1 6era-
po3mnaan, nedekt Mac, GopMyiIy B3a€MO3B’ 13Ky MAacH Ta CHEPTii,
cniocoOu 3a0e3neueHus Oe3neku saepanx peaktopis 1 AEC, meTonn
peecTpariii eIeMEHTaPHUX YaCTHHOK, YMOBH 3a SKHUX BIIOYBA€THCS
AHITUTAIIS 1 HAPOHKCHHS AP YaCTHHOK, BUIU (DyHTaMEHTATHHAX
B3a€MOIIN.

JisbHICHUTE KOMINOHEHM

Cnocmepieae ssuie dotoedekTy, TUCKY CBITIA, CICKTPA PEUOBHHM,
TPEKH 3aPAHKEHUX YACTHHOK.

Po36’a3ye 3apaul (p13HUX BHOIB 1 THMIB, Y TOMY YHCJI KOMOIHOBaHI 3
KUTbKOX PO3AUTIB (DI3UKH) HA PO3PaXyHOK €HEPrii Ta IMIyJbCy (POTOHA,
3actocoByroun ¢dopmyny Ilmanka Ta piBHgHHS EfHmTelHA 11
dbotoedexty, kBanTOBI TocTyaTu H.bopa, mosxuny xswm ae bpoiins,
JIOBXKHHY XBHJII CBITJIA, IO BUITYCKAETHCSA aTOMOM [ '1aporeHy; eHepriro
3B’SI3Ky aTOMHOTO S7Ipa, 3aKOH PATI0aKTUBHOTO PO3MATy, B3aEMO3B 30K
MacH Ta €Heprii

[{innichuii xomnonenm
Ananizye apwima, mo AOBOIATH CKIIATHY CTPYKTYPY aToMa W Pe3ysIbTaTh
EKCTICPUMEHTAITBHUX JTOCITIIKEHbD,

Ycgioomnioe 3HadeHHs CIEKTPATIBHOTO aHAI3Y Y BU3HAUEHHI XIMIYHOTO
CKIaay, GI3MUHMX BIACTUBOCTEH 1 MBUAKOCTI pyXy HEOSCHUX TIJI.

edekra Jlomrepa s BU3HAYSHHS IIBHAKOCTI PyXY
HeOEeCHUX CBITHII.

CrionTaHHe 1 1HAYKOBaHE BUNIPOMIHIOBaHHS. KBaHTOBI
FeHEPATOPH Ta i1X 3aCTOCYBAHHS.

XBHITBOB1 BJIACTHBOCT1 MaTEPli: KOPIYCKYJISIPHO-
XBHJIBOBHH Ayaji3Mm, Tinore3a ae bpoiins, audpakiis
CIICKTPOHIB.

3akoHU pyxy y kBaHTOBIH (izuiii. CriBBIIHOIICHHS
HeBU3HaUYeHOCTEM [ eiizenOepra.

Atomue siapo. Maca Ta eHepris 3B s13Ky aTOMHOTO si/Ipa.
®opwmyna Efnmreiitna. Snepri cumu ta iX 0COOIUBOCTI.
JledbexT mac. CnocoOu BHBLILHEHHS SACPHOI CHEPTi:
CHUHTE3 JISTKHUX 1 MO BAXKKHUX SASp. S IepH1 peakirii.
PanioakTuBHICTE. 3aKOH Pal0aKTHBHOTO PO3MAIy.

S nepHa enepreTuka.

EnemenTapni uacTuHku. 3arajibHa XapakTEPUCTHKA
€JIEMEHTAPHUX YaCTHHOK.

Ksapku. KocmiuHe BUTTPOMIHIOBAHHS,

Metoam peectpairii eIeMEHTapHUX YaCTUHOK. YaCTHHKH 1
AHTUYACTUHKH. AHITLIAIIIS.

[Tpunatun peectpartii HeliTtpuHo. Helitpuaai ob6cepBaropii.
OynpamenTaabH1 B3aemoii. Benvke 00’ e qHaHHS.

Pexomenoosani oemoncmpayii
1. ®otoedekT Ta MPUCTPOT 3 MUHKOBOIO IJIACTHHKOIO,
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2. ®dotorpadii TpekiB 3apAHKEHIX YACTHHOK.

Kamepa Burscona.

4. ®ortorpadii TEICCKOMIB JIJII BUBUCHHS

BUTIPOMIHIOBAHHS B PI3HUX Jlama3oHax.

Tabnuiisa eeKTPOMarHiTHOTO CIIEKTPY.

6. I'padik mpoxomKeHHS BUIPOMIHIOBAHHS KPI3b
atmocdepy 3emui.

7. 3o0paxeHHS CIEKTPIB HEOSCHUX TIJI.

®oTOo CBITOBUX 1 YKPAiHCHKHUX 00CEPBATOPIH.

9. ®ororpadiuHa ImIaCTHHKA 13 300paKCHHIM
HEOCCHHMX CBITHIIL.

10.TIpuiimaui (um ix 300pa>keHHS ) BUIPOMIHIOBAHHS
JUTSI PI3HHUX J1AMIa30HIB €JICKTPOMArHiTHOTO CIEKTpa.

W

hd

o

Jlabopamophuii npakmukym

3a pesynbTaTaMu BUKOHAHHA JJTa00PAaTOPHOTO MPAKTUKYMY YUHI
OBOJIOZIBAOTh CKCIIEPUMCHTAIPHUMH METOIaMH BUMIPIOBAHHS
(bIBUYHUX BEIWYWH, JOCIIDKSHHS SBHII, YA0CKOHAIIOIOTH HABHUKH
po0oTH 3 (QPI3MYHUMH PUIAJAMHU, YAOCKOHATIOIOTH 3IaTHICTh
y3araJibHIOBATH JTOCIITHI (PaKTH 1 pOOUTH BUCHOBKH TIPO
CIIOCTEPE)KYBaHI1 SBHIIA 1 IPOIIECH.

1. BuBUeHHS KOHJICHCATOPIB.

2. JlocmKeHHS eIICKTPHYHHIX K1JT.

3. Bmsnauenns EPC 1 BHyTpimHBOTO OmOpy JKEpena
CTPYMY.

4. Bu3HAUCHHS TEMIEPATYpPHOTO Koe(dimieHTa oOmopy
MeTaly.

JlocmipkeHHS HanlBIPOB1AHUKOBOTO J10/1a.

5. JlocaimkeHHS 3aJIeKHOCTI OTOPY HAIBIIPOBITHUAKIB BiJT
TEMIIEPATYPH.

6. JlocmKeHHS MarHITHOTO TOJIS 3eMIIL.

7. JlocaimKeHHST MarHITHOT'O MOJIs COJICHOIA.

8. JlocnimkeHHS KOJIMBAaHb NPYKUHHOTO MasSTHHUKA.

9. Bu3HaueHHs TOBKHUHU CBITJIOBOI XBHIII.
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10. Bu3naueHHs po3aUTbHOT 3/TaTHOCTI OKa.

11. Bu3HaueHHS TMOKAa3HWKA 3aJIOMJICHHS CKjla 3a
JIOTIOMOTOIO MJIOCKOMAPAJIEAbHOI MJIACTUHKK a00 MTPU3MH.
12. BuBdeHHs SBUIIA TOJISAPHU3aIi CBITIIA.

13.  JocmmkeHHs  BIACTUBOCTEH  €IIEKTPOMArHITHUX
XBUJTh.

14. Busznauenss OynoBH iHTEphEpOMETpa.

15. BuBuenns sBuia iHTepQEpeHInii y TOHKAX TUTIBKAX.

16. BumipioBanHs  TeMrmepaTypu  HUTKH  JIAMIIH
PO3KAPIOBAHHA.

17. MonemoBaHHS pal0aKTHBHOTO PO3IAy.

18. BuBueHHS TPEKiB 3apsAMIKEHUX YACTHHOK 32 TOTOBUMH
dhoTorpadiamu

Haesuanvni npoexmu

IIpakmukym i3 po3e’a3yeanHHs 3a0au

VYiaraJpHIO041 3aHATTH

Pezeps
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ACTPOHOMIYHHUIT CKJIAJHUK
11 kaac
(1 roa. Ha THXKaEHDb, BCHOT0 35 1o/)

QuikyBaHi pe3yJbTaTH

OpieHTOBHHUIT 3MiCT HABYAJILHOT'0 MaTepiay

Pozain 1. @izuka 3ip i MIK30PSIHOTO cepeaoBHUINA

3HAHHEGUTI KOMNOHEHM

Onepye nowsimmsimu i mepminamu: 30ps, TOJOBHI (HI3WUHI
xapaktepucTuku COHIS, aKTUBHI YTBOPEHHS B aTMOchepi
(uamm, pakeu, cnaiaxu, mpoTyoepaHIl, (hIOKKYIIH,
KOPOHAJIbHI BUKUM Mac), COHAYHUH BiTep, ciryx0a CoHis,
COHSTYHA aKTHBHICTb, unciia Bombda, abcomoTHa 30psHa
BEJTMYMHA 1 CBITHICTH 31p, CIEKTPAITBHUH Tapajiake, MPOTO30Ps,
B32€MO3B 30K MACH 1 CBITHOCTI 31p, JlarpamMa «CIEeKTp —
CBITHICTB», TIOJIB1HI 30p1, 3aTEMHIOBAHO-TIO/BIHHI,
CIIEKTPATbHO-TIOABIIHI 301, 3MIHHI i HECTaIIOHAPHI 30pi, HOBI
Ta HAJHOBI1 30pi, MyJIbcap, OUTHIA KapJIMK, YSPBOHUM TIraHT,
YyopHa Jipa, TOpu3oHT noaii, chepa [lpapmmmabaa,
€K30TIJIAaHETH,

THoscnioe: ¢13muni ymosu Ha CoHIll, Gi3udHui MEXaHI3M
yTBOpeHHS eHeprii COHI, Mana3oH YaCTOT COHAYHOTO
BUTIPOMIHIOBAHHS; BHYTPimIHIO Oy10By COHIIS Ta HOTO
atMocdepu; ¢i3udHI mapamMeTpu oKpeMux 30H COHIISI, OCHOBHI
yTBOpeHHs B atMocdepi Conirst; maraitHe mojie COHII, MEXaHI3M
YTBOPEHHS 1 CKJIaJT COHSYHOT'O BITPY; BUTJIS COHIUYHOTO JUCKA B
POKH MIHIMYMY Ta MAKCUMYMY aKTUBHOCT1 COHIIA, MPOSIBA

[Tonsrrs 30pi. Hatibmmxdaa 30pst — Conne. OcHOBHI (hi3HuHI
xapaktepuctuku Connsa. BryTpimHa Oygosa. [xxepena eHeprii 1
MexaH13MH ii mepenecenns 3 Haap Conng. CiekTp 1 XIMIYHAN
cknan Conrs. bymnosa constanoi atMmocdepr. AKTHBHI YTBOPEHHS
B arMocdepi: TuisiMu, dhakenu, crajgaxy, mpoTyodepaniil, GIoKKyu,
KopoHajbH1 BUKUAM Mac. Constuanii Bitep. O0epranas CoHIs.
Ponps marniTHuX moaiB Ha COHII.

Meroam i 3acobu mis mocmimkens Conng. Ciyx6a CoHIis.
L{MKITIYHICTh COHSYHOI aKTUBHOCTI. 3B’ SI30K MK COHSTUHHAMH 1
3eMHUMU sABUIIaMHU (Teniobionoris). Kocmiuna moronaa.
BukopucTtanHs COHIUHOI €HEPTii.

OCHOBHI1 XapaKTEPUCTHUKH 31P: CBITHICTh, Maca, TEMIIEpaTypa,
paniyc. Busnauenns Bigcranei 10 31p. AGCOMOTHA 30psiHA
BEJTUUMHA 1 CBITHICTH 31p. CIeKTpH 31p 1 CTIEKTpaJibHA
kiacugikars. [loasiiiai 30pi. 3aTeMHIOBAHO-TIOBIMHI i
CIEKTPAIbHO-TIO/IB1ITHI 30p1. BuzHaueHHs macw 3ip.
B3aem03B’s130k MacH 1 CBITHOCTI 3ip.

Jliarpama «CTeKTp — CBITHICThY». BHyTpimusa Oymosa 3ip. Moaeni
3ip. XIMIYHAN CKJTAJ 31p 11X JoKeperna eHeprii. 3MiHHI i
HECTAaIIOHAPHI 30pl. YTBOPEHHS XIMIUHHX ejieMeHTIB. HoBl Ta
HatHOBI1 30pi. EBOMFOINIA 31p, ii eTanwm # kiHTEBI cTajii (6Tl
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COHSIYHOI aKTMBHOCTI Ta ii MAKITIYHICTD, MPUYNHY TTOXOIKEHHS
1M, IPOTyOepaHIliB, crajaxis;, cyTh unucell Bonasda; BB
COHSTYHOT aKTHBHOCTI Ha YKUTTSA 1 3A0POB’A I0AeH Ta Oiochepy
3emuti; KiHIIEBY cTaji0 eBorolli COHIT, METOIM BU3HAUYCHHS
BIJICTaH1 70 31p; ME€XaH13M CTUCHEHHS MDK30PSIHOTO Ta30-
MTUAJIOBOT'O KOMIUICKCY; OCHOBHI (DI3UTHI Ta T€OMETPHUHI
XapaKTEPUCTHKH 31p; XIMIYHUH CKJIaj] 30pSIHOI PEUOBHUHH,
B3a€EMO3B’ 130K MK PO3MIPOM, TEMIIEPATYPOIO Ta aOCOIIOTHOIO
30PSHOIO BETMUYHHOIO 30P1; 3AJICKHICTD KOJIBOPY 30P1 BIT ii
TEMIIEPATYPH, CIICKTPaIbHI KJIACH 1 KJIaCH CBITHOCTI 31p;
marpamy ['eprmummpynra-Peccena; BigmiaHicTh COHITI BiT 1HIIIHX
CTAIIOHAPHUX 31p; OCHOBHI (DI3MUHI XapaKTEPUCTHKH 3MIHHUX,
HOBHUX Ta HAJHOBUX 31P; MEXaHI3M YTBOPEHHS XIMIYHUX
€JIEMEHTIB TI1]] Yac crajaxy HaaHOBOI 30p1;, MOJENI BHYTPIITHBOT
Oya0BH 31p PI3HUX KJIACIB CBITHOCTI, IPUPOY HECTAIlIOHAPHUX
31p; 30p1 Ha PI3HUX CTAJIIX €BOJIIOIII; MPUYNHA BUHUKHCHHS
YOPHOI JIipH; (p13MUHI MPOIECH, IO TPOTIKAIOTH MOOIH3Y YOPHOI
JUPH; METOAH BIAKPHTTS €K30IUIAHET, O3HAKH Ta BIIACTHBOCTI
MDK30PSHOTO CEPEIOBHIIIA.

JisbHICHUTE KOMINOHEHM

Po3B’sa3ye 3amaui Ha: B3a€MO3B’SI30K MI3K PO3MIPOM,
TEMIIEPATYPOIO Ta AOCOIOTHOIO 30PSHOIO BETMIMHOIO 30Pi;

3 BAKOPHUCTAHHIM 3aJIC)KHOCTI IEPI10I-CBITHICTD IS 1Iedein;

Ha B3a€MO3B’ 30K pi3HUX (Pi3nuHmX mapameTpis COHIIA,
BU3HAYCHHS BJIACHUX PYXI1B T MPOMEHEBUX IIBUIAKOCTEH 31P.
[{innichuii xomnonenm

Oyintoe TpaKTUIHE 3HAYCHHS BILIMBY COHSIYHOI aKTHBHOCTI Ha
TEXHOTEHH1, aTMOC(EPH1 ¥ KITIMATHUHI POTIECH HA 3eMJTL;

KapJIMKW, HERTPOHHI 30p1, yJIbcapy, 9OpH1 Aipr). TicHI moaBIHHI
cucteMHu. PeHTreniBehki 30pi. HeBuaumi cynyTHHKH 31p.
Ex3onnanern. MiK30psiHE CepeaOBHIIIC.

Pexomenoosani oemoncmpayii
. 3o0paxxenns atmochepu Ta kKopoHu COHIIA.
. Cxema BHYTpilTHKO1 Oy 10BH COHIIA.
. 300pakeHHs aKTUBHUX YTBOPEHB B atMochepl CoHIls.
. iarpama I'epmmmpynra-Paccena.
. Cxemu BHYTPINIHBOI OyI0BH 31P.
. CxemMu TepMOsIICpHUX peaKIliil y Haapax 3ip.
. ®oT0300pakCHHA HAWBIAOMIIIAX KPATHUX 31P.
. TumoB1 KpuB1 3MIHU OJVMCKY 3MIHHUX 31p PI3HUX THITIB.
9. ®oTo300pakeHHS cTIAJIax1B HOBUX Ta HAJHOBHX 3ip.
10. KocMmiuH1 3HIMKH TJI00YJT T PETIOHIB 30PEyTBOPEHHH.
11. Cxemu eBOMIOMIMHUX NIIAXIB 31p HA miarpami I epiimmpyHra-
Peccena.
12. He#iTpoHH1 30p1 Ta 9OPH1 AIPH y MOABIHHUX 30PSTHUX
cucTeMax (MaJlOHKH).

01N B Wb
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30PSHY €BOJIIONIIO, K BAXKJIMBUANM YMHHUK PO3BUTKY BeecsiTy.

Haesuanvni npoexmu

IIpakmukym i3 po3e’a3y8ants 3a0au

Po3aia 2.

I'anakTukn

3HAHHEGUTI KOMNOHEHM

Onepye nowssmmsimu i mepminamu. TaJakKTAKK, 30PHI
CKyMUEHHS, TYMAHHOCTI; IO, TaJI0, KOPOHH | aJlakTHKH;
Bennka Ta Mana Marennanosi Xmapu.

Tosicnioe: npuanan 1IcHyBaHHS Monounoro [1Lsixy Ha 30psHOMY
HeO1 3eMJTl; CKITaIoB1 YacTHHY Oy0BY [ ajakTUKM; pO3Mip
[MamakTiky Ta KUTBKICTH 31p B [ a/lakTHII, TUTTN HACEIICHHS
INamaktrky; miciie CoHAYHOT cucTeMu B | anakTuil;

pyxu Conns B ['amakTuin; ocodmmBocTi odepTaHHs [ aakTHky;
METOJY BUMIPIOBAHHS BIJICTAHEH /IO TAJIAKTHK;

kiacugikarito rajaktuk E. ['a66ma; npupoay rajakTuk,
padioTaIaKTHK 1 KBA3apiB; MPUPOAY aKTUBHOCTI S/ICP TAJIAKTHK;
BeUKOMAcCITaOHy CTPYKTYpy BeecBity; dizuuny cyTh
CIIOCTEPEKHOTO USPBOHOTO 3MIIMEHHS B CIIEKTPAX TAIAKTHK,
CyTh 3akoHY ['a00a; mpupoy PEIKTOBOTO BHIPOMIHIOBAHHS,
0COOJIMBOCTI ABHUIIA TPABITAIIMHOTO JIIH3YBAHHS, ICHYBaHHS
TEMHOi MaTepii Ta TEeMHOI EHEpPTii.

JisbHICHUTE KOMINOHEHM
Pospiznse na sopsaomy He61 Momounwnii [1Insx.

IcTopis BuBuenHs ["anaktuku. Cknaj Ta 3arajabHa CTPYKTypa
INapakTuku. O6’€KTH, IO HAJICIKATH HAIIIKW rajlakThil. Po3momur
3ip B ["amakTuin. 3opsHI CKymueHHS Ta acomiali. ['a3onmosi
koMrutekcu. Micie Connis B I'amakTuini. Pyx ConsuHoi cuctemu.
O6epranns 1 Maca ["anaktuku. MaruiTH1 oI 1 KOCMIYHI IPOMEH1
B ["amaxTumi. CynytHuku [ 'ajakTuky.

IcTopist BIAKpHTTS 30psSHUX cucTeM. Ty raakTuk. OCHOBHI
XapPaKTePUCTHKY TaJaKTHK PI3HUX THITIB. B3aeMo/11s rajJakTHK.
Snpa ramakTuk 1 iX aKTUBHICTB. PaioranakTiky 1 KBasapH.
Biacranp mo ramaktuk. [IpocTopoBuii po3moaun rajakTHk
(MicTieBa rpyna, CKymiIeHHsI i HaJICKYTTIEHHS TaJaKTHK).
Benmmkomacmrabna crpykrypa Beecsity. UepBoHe 3MIIICHHS Y
CIeKTpax rajakTuk. 3akoH ['ab6ma. CroctepexHi AaHi mMpo
MPUCKOPEHE po3MmupeHHst BeeciTy Ta #ioro Mosximea
iHTepnpertaiis. bapionHa («3BuuaiiHa» ) MaTepis, TeMHA MaTepis
Ta TEMHA €HEPTIA K CKIanaoBi Beecnity.

['paBiTariiine mA3yBaHHSA K TMPOSB TEMHOI MaTepii.

Pexomenoosani oemoncmpayii
1. ®orozobpaxenna Mosmounoro [Insaxy.
2. Cxemy OynoBu [ amakTHkm.
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Cnocmepieae 3 TOTTIOMOTOIO TEJIECKOTIA 30PAHI CKYITUEHHS,
Tymannicth AHAPOMEH,

Po36’a3ye 3anadi Ha BU3HAUCHHS BIJCTAHEH 70 TAJaKTHK 32
3MIMMECHHAM CTICKTPAIBHUX JITHIH Ta 3 BUKOPUCTAHHAM 3aKOHY
["'ab6na.

[{innichuii xomnonenm

Bucnosmoe cBiTorsaaa1 cymkeHHs moao Miciss CoHSYHOT
cuctemu B [ aymakTuini, BemrkoMacimTadHo1 CTpykTypu BeecsiTy
ta micig ["amakTikm y Beecsiri

3. 3o0paxeHHs 30pSTHUX CKYITYEHb 1 TYMAHHOCTEH.

4. 306paxxeHHS CYyIMyTHUKIB | aJlaKTHKH.

5. 3o00pakeHHS TaJlaKTUK PI3HUX THITIB.

6. Cxema «xkamepToH» ['abbma.

7. ®0oT0300paKeHHS CKYMUECHb TATAKTHUK.

8. Cxema BenukoMacmTaOHOI CTPYKTYpH Hamoro BeecBiry.

Haesuanvni npoexmu

IIpakmukym i3 po3e’a3yeanHHs 3a0au

Po3aii 3. EsemenTu KocMoJ10ri11

3HAHHEGUTI KOMNOHEHM

Onepye noHsMmmaMu i mepminamu.

KOCMOJIOTTYHHM MPUHITATL, 130TPOITHICTH, Teopist Beaukoro
Bubyxy, dpoTomeTpuunuii, rpaBitaimiitHuii Ta TEPMOAMHAMIIHUH
napajaoKCH, CTallOHAPHI Ta HeCcTamioHapH1 Mojem Beecsity,
MOJEITb «rapsaoroy BcecBiTy, TeMHa MaTepis Ta TEMHA €HEPTIs,
rpaBITaIlliHI XBHJI1, HAIl BCECBIT, BCECBIT, MYJIbTHBCECBIT;
MYJIBTUBEPCYM, aHTPOITHAN TTPUHITHATI.

Tosicrioe: KOCMOIIOTTUHI TAPATIOKCH Ta TIPUHITHIIH,
3araJbHONPUWHATI MOJIEN] TIOXOKEHHS W po3BUTKY BeecBiTy;
BHecok ['. ['aMoBa B KOCMOJIOT110; OCHOBHM Teopii Benwmkoro
Bubyxy; criocTepeskHi faHi, Kl MATBEPHKYIOTh TEOPIIO
Bennkoro Bubyxy; nmpupoay pemiKkToOBOTO BUIIPOMIHIOBAHHS,
OCHOBHI €TarM eBOJIIONIi BCecBiTy, MPUCKOPEHE POMTUPEHHS

Kocmonoriaauit npuammn. Mozaens 0qHOP1THOTO # 130TPOITHOTO
Bcecsity, 3acHoBaHa Ha 3akoHaxX HeioroHna. EnemenTn 3aranpHoi
Teopii BigHOCHOCTI EftHmireiina. YopHi aipw.

[Tonsarrs mpo kocMmortoriudl moaeni Beecsity. Teopis Bemukoro
Bubyxy. ®otomeTpuuHMiA, rpaBITAIIHHANA Ta TEPMOIAHAMIYHUN
napaaokcu. CTarfioHapHi Ta HeCTaioHapHi Moeni Beecsirty.
Mopens «rapsaoro» BeecBity 1ii cmocTepeskHa nmepeBipka.
PenikroBe BUTIPOMIHIOBAHHS.

OcHoBHi etanu eBomomnii Beecsity. Bik Beecity. [Ipo6nemu
TEMHOi MaTepii 1 TeMHOi eHeprii. ['paBiTartiifai XBHI1 Ta 1X
peecTpartis.

[Tomyxw xutTs 3a Meskamu 3emuti. Gopmyna ©. Jpeiika.
[Tocmanns mo3azeMHNM MEUBLTI3AMISAM. Mi>K30psAHI TONBOTH W
MOJTAB1 KOHTAKTH M1 ITUBLTI3AMISAMA. AHTPOITHAN TPUHITHATI.
MynbTHBEPCYM.
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BcecriTy; icHyBaHHS TeMHOT MaTepii Ta TEMHOI €HEPT1i;
rpaBiTaIiitH1 XBWII Ta YMOBH iX peecTparii,

HAyKOB1 IPOTPAMHU 3 TIOTITYKIB JKUTTS 11032 MEKaMH 3E€MJII;

CYTh aCTPOCOIIONIOTTYHOTO TMAPATOKCY; CYTh aHTPOITHOTO
MIPUHIIAIY; 3B” 30K M1’ OCHOBHUMH (PyHIaMECHTATbHUMHA
KOHCTAaHTaMH ¥ 1ICHYBaHHAM JIIOIUHA (KUTTAM); TIITOTE3Y TIPO
ICHYBaHHS THIITUX BCECBITIB.

[{innichuii xomnonenm

Bucnosmoe cBoe cTaBieHHs 10 Mojenei BeecniTy Ta o1iHioe ix
0COOMBOCTI. Y CBIIOMITIOE POJTH ACTPOHOMIi Ta KOCMOHABTHKH B
PO3B’sI3aHHI TTI00ABHUX MPOOJIEM JIFOICTBA, 3HAUCHHS
CBITOTJISITY 1 HAYKOBOI KQpTHHU CBITY JUTSl IOCTYMAIBHOTO
PO3BHTKY JIFOJCHKOT ITUBLITI3AITI].

Pexomenoosani oemoncmpayii
1. Cxemu, mo UOCTPYIOTh Mol Beecsity.
2. Tabnuisg-cxema OCHOBHHUX €TalliB pO3BUTKY BcecBirty.
3. JliarpaMa CIiBBIHOIIICHHS PI3HUX TUIIIB MaTepii y BeecBiTi.
300paskeHHS PaIOTENECKOIIB, SIKI BAKOPHUCTOBYBAJIH IS
MOTITYKIB PaIIOCUTHAJIIB TTO3a3€MHUX ITUBLTI3AIIIH.
2. 3o00pakeHHST KOCMIYHUX armapariB 3 JOMOMOTOIO SKHX
3MIMCHIOBAJIM UM 31HCHIOIOTH TOIIYK JKATTS 11033 MEKaMHu 3eMUIi.

Haesuanvni npoexmu

IIpakmukym i3 po3e’a3yeanHHs 3a0au

Jlabopamophuii npakmukym

1. Busznauenns Bigcraneii 10 1i1 COHAYHOT CHCTEMHU METOTaMH
aCTPOHOMII.

2. Buznauenns aktuBHOocTi COHIIA 3a yncioMm Bonbda.

3. Cnocrepexenns TymManHOCTI AHIPOMEH.

4. BuzHaueHHS YEPBOHOTO 3MIMICHHS T03arAIAKTHYHOTO 00’ €KTa.
5. MoaemoBaHHS €KCTIEPUMEHTATFHOT YCTAHOBKH IS peecTpartii
IPaBITAIlIHHAUX XBHIIb.

V3arajbHI004i 3aHATTA
Y3arajgpHEHHS Ta CUCTEMATH3aIlisl TOHATH 1 TEOPIH Kypey (I3WKW i aCTPOHOMIi CTApIIOi TIIKOJIH.

Pe3eps
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