3aTBepKeHO MiHICTEpCTBOM OCBITH 1 HAYKH Y KpaiHU
(maka3 Ne 1539 Big 24.11. 2017 p.)

PI3UKA i ACTPOHOMIA

HaBuaabhi nporpamu ais 10-11 kiaacis
3aKJIa/1iB 3araJibHOI cepeIHbOI OCBITH

(piBeHb cTanaapry, NpoQiibLHUI piBeHb)

Aemopcokuti konexkmug nio xepienuymeom Jlawenxka O. 1.



Po0oua rpyna 3 nigroroBku nporpamu 3 (izuku i acTpoHOMii /151 CTAPIIOI KON

JIsmenko Onexcanap IBanoBuY, TOKTOp menaroriyHux Hayk, npodecop, akamemik HAITH Ykpainu, akanemik-cekperap BimmiieHHs 3araabHOT
cepennboi ocBit HAITH Ykpainu

Bap'saxrap Biktop I'puropoBuy, 10ktop ¢izuko-MareMaTHYHUX HayK, podecop, akagemik HAH Ykpainu, pagauk [Ipesunii HAH Ykpaian

beB3 AnnHa BonoaumupiBHa, Bukiagad KponmuBHHUIIBKOTO 1HXKEHEPHOrO KoJeakKy LIeHTpambHO-yKpaiHCHKOI'O HAaLliOHAJIBHOTO TEXHIYHOTO
YHIBEPCUTETY

Baaronapenko Jlioamuaa FOpiiBHa, pgokTop memaroriyHux Hayk, mnpodecop HarmioHalibHOTO MemaroriyHoOro YHIBEPCHTETY IMEHI
M.II. IparomaHoBa

I'osioBKkO Mukosaa BacuiaboBuY, KaHIUIAT IEAAroriYHAX HAYK, JOLEHT, 3aCTYIHUK nupekropa [nctutyTy nenaroriku HAITH Ykpainu

I'opoGens IOpiii IBanoBHY, 1OKTOp (i3MKO-MaTEeMaTHUHUX HayK, npodecop, wieH-kopecnonneHT HAIIH VYkpainu, nupekrop Incturyty
marauetusmy HAH Ykpainu

Kearyxina JIro6oB AHaToutiiBHA, BUK/Iaga4 /[ep:kaBHOTO BUIIOIO HaBYaJIbHOTO 3akiany "Jlucudyancbkuilt HahTOXiMIYHUN TEXHIKYM"

3acexina Tersina MukoJaiBHa, KaHIWAAT MEJAaroriyHUX HAYK, 3aCTYNHUK qupektopa [ncturyty nenaroriku HAITH Ykpainu

3inuyk Bagum MukoJaiioBu4, yuutensb Gi3uku ta GpizM4HOro npakTukyMy KuiBcbkoro npupoaHndo-HaykoBoro Jjineto Nel45

Kapacuk Bosonumup JaBugoBuy, Buntens ¢izuxu 30 Ne 23 m. J{Hinpo, 3acnykeHul yuauTens Y KpaiHu

Kapuaincbka SInina BasiepiiBHa, kaHIUIAaT TIEIarorivHuX HayK, BUKJIagad Y HIBEPCUTETCHKOTO KoyiemKy KuiBchkoro yniBepcutety imeHi bopuca
I'pinuenka

Kpsiuxo IBan [1aBiaoBuy, B. 0. 3aBigyBaua gabopatopii I'onoBHOT acTpoHoMiuHOT 06cepBaTopii HAH Ykpainu

JlickoBuu Osiena BosroguMupiBHa, KaHAUIAT NE1arorivHuX Hayk, JOLEHT MUKOJIAiBCbKOTO 00JACHOTO IHCTUTYTY MiCISAUIUIOMHOI MeJaroriyHoi
OCBITH

Mapruniok Muxaiino TageiioBu4, TOKTOp menaroriyHux Hayk, npodecop, axaaemik HAIIH Vkpainu, 3aBigyBau kadeapu YMaHCHKOIO
JIepKaBHOTO Megaroriyaoro yHisepcutery imesi I[LI. Tuunnu

Henames Irop FOpiiioBu4, ronosuuii penakrop xypHainy "®i3uka B mkonax Ykpainu'", 3aciayxeHuil yaurenb Y KpaiHu

Henopo:xus Jligis BikropiBHa, kKaHIuaar negaroriuyHux HayK, IpoBiJHUI HaykoBuil ciBpoOiTHUK [HCcTUTYTY nenaroriku HAITH Ykpainu

Cupotiok Bosiogumup /IMMUTpOBHUY, TOKTOp MNEAAaroriyHUX Hayk, mpodecop, 3aBiayBad kKadenpu HaiioHaabHOro negaroriyHoro yHiBEpCUTETY
imeni MLII. [lparomanoBa

Iyt Mukosaa IBaHoBHMY, JOKTOp (hi3MKO-MaTeMaTHYHHX Hayk, npodecop, akagemik HAITH Vxkpainu, 3aBimyBau kadenpu HamionambHOrO
neaaroriyHoro yHiBepcurety imeni M.I1. /IparomanoBa



IHosicHIOBAJILHA 3aMHCKA

Hapuanwui nporpamu 3 (izuku i actponomii anst 10-11 kiaciB 3akiajiB 3arajibHOi CepeHbOI OCBITH (PIBEHb CTaHAApPTy Ta
npoduIbHUI piBEHb) pO3po0sIeH] HAa OCHOBI Jlep:kaBHOro cTaHaapTy 0a30BOi 1 MOBHOI 3arajibHOI CEPEIHbOI OCBITH, 3aTBEPAKEHOIO
noctaHoBoro Kabinery MinicTtpiB Ykpainu Big 23.11.2011 Ne 1392.

®di3uka Ta acTpoHOMis € GyHIAMEHTAIbBHUMU HayKaMH, 1110 BUBYAIOTh 3arajibHI 3aKOHOMIPHOCTI Mepediry NpUpoOaHUX SIBHIIIL,
3aKJIaJ]al0Th OCHOBHU CBITOPO3YMIHHS Ha PI3HUX PIBHIX Mi3HAHHSA IMPUPOJM 1 NAIOTh 3arajbHe OOTPYHTYBaHHS MPUPOIHHUUO-HAYKOBOI
KapTuHU CBITYy. KpiM HayKOBOTO BOHHM MalOTh Ba)KJIMBE COIIOKYJIbTYPHE 3HAYEHHS 1 € ChOT'OJIHI HEB1JI’€MHOIO CKJIaJI0BOIO KYJIbTYpHU
JIOJCHKOI LMBLII3aLll, PYIIIMHOI CHJIOK HAYKOBO-TEXHIYHOI'O Ta COLIaJIbHO-€KOHOMIYHOTO mporpecy. CydacHa (i3uka BUCTyNae
TEOPETUYHOI0 OCHOBOIO CyYacHO! TEXHIKM 1 TEXHOJIOTii, a acTpOHOMIs PO3KpUBAE CYTHICTh Mi3HaHHA MaTepii Ta Bcecity. Lle i
BHU3HAYA€ OCBITHE, CBITOIVISIIHE Ta BUXOBHE 3HAYEHHS HaBUalibHOTO mpeamera «dDizuka 1 acTpoHoMis». OCKIIBKM B CTapIlii IIKOJI
3aCBOEHHS (DI3UYHOTO 1 aCTPOHOMIYHOTO KOMIIOHEHTIB OCBITHBOI Trany3i «[Ipupomo3HaBCTBO» MaiOTh CHOPIAHEHUN MpeaMeT
HABYaHHS, METOJU JIOCHIIIKEHHS 1, IK MPaBUJIO, CIUIBHUM BHECOK y ()OpMyBaHHS HAyKOBOI KapTHHH CBITY, MPOMOHYETHCS 11 JBa
KOMITOHEHTH 00’€/IHaTH B €AMHUI HaBYaIbHUH npeameT «PDi3uKa 1 aCTpOHOMIs», HE BTPayaloyu MpU LbOMY CBOEPIIHOCTI KOXKHOTO 3
IUX CKJIaTHUKIB. BpaxoBytoun 11ie, Pi3nyHU Ta aCTpOHOMIYHHUM CKIIATHUKHA 32 BUOOPOM YUHTEINS MOXKYTh BUKJIAJAATHCS IHTETPOBAHO
abo SK BIIHOCHO caMOCTIWHI MoxayJi. Hampukian, y po3aun «MexaHikay BUHTENIb MOXXE PO3MVISIHYTH MUTAHHS, 110 CTOCYIOThCS
MeXaHIKu HeOEeCHHMX Tij, a00 HaBMaKW, BHBYAIOYM PYX HEOCCHHX TUIT PO3IUIS/IaTH TpaBITAIlliHY B3a€EMOJIII0 1 3aKOH BCECBITHHOTO
TSOKIHHS 1 T.11.

@®opMyBaHHS KJIIOY0BUX KOMIIETEHTHOCTEH Y4HIB 3aco0amu npeamerty «Pi3uKa i acTpoHOMis»

HaBuanHs (i3uku 1 acTpoHOMIi 3JIMCHIOETBCS HAa KOMIIETEHTHICHHUX 3acaiax 1 nepeadayae (opmMyBaHHS KIHOYOBHUX 1
MpEeIMETHUX KOMIIETEHTHOCTEH yuHIB. 3aco0aMu HaBUYaJIbHOTO mpeaMery «®Di3uka 1 acTpOHOMIs», HE3aJeKHO BiJ PIBHA HOTO
OMAHYBaHHS 3JIMCHIOETbCS (OPMYBaHHS KJIIOYOBUX KOMIIETEHTHOCTEH, HEOOXIHUX KOXHIM CydacHId JIOAMHI [ 11
KUTTEISUTHHOCTI.

KomnereHTHICHUN TOTEHIIa]l HAaBYaJbHOTO npeaMera «Pizuka 1 acTpoHOMIs» Yy (HOPMyBaHHI KIFOUOBHX KOMIIETEHTHOCTEH
YYHIB PO3KPHUTO y TaOJIHUIIL.



Karwuosa IIpeaMeTHHMI 3MiCT KJIOY0B0I KOMIIETEHTHOCTI I HABYAJIbHI pecypcH 14 il GopMyBaHHS
KOMIIETEHTHICTh
Cninkyeanns YMiHHs:
0epIHCcasHOI/PIOHOI0 - CIUIKYBaTUCS 3a MPOOJIEMAaTHKOK NPEIMETy CyYaCHOK HAyKOBOIO MOBOIO 3 BHUKOPHUCTaHHSIM
MOBOI0 ycTajgeHux (HI3UYHUX i aCTPOHOMIYHUX TEPMIHIB Ta MOHSITH;
- YITKO Ta OJIHO3HAYHO (POPMYITIOBATH CY/’KEHHS Ta apryMEHTYBATH iX;
- HaJIaroJKyBaTH KOMYHIKaIlli y Tpolieci BUPINIEHHS HaBYAJIbHUX 3aB/IaHb Ta BUKOHAHHS MPOEKTIB;
- YITKO Ta CTHCJIO BUKJIAJIaTU OCHOBHUM (DI3MYHUI Ta aCTPOHOMIYHHUI 3MICT MUTaHb y MHUCbMOBIN
opwmi;
- TOTYBaTU Ta MPEJCTABISATH IMOBIIOMJICHHS, OMOBIAl Ta pedepar, Mpe3eHTYBaTH pe3yJbTaTh
MPOEKTHOI A1SUTBHOCTI.
CraBJieHHs:
- BUSIBJISITH CTaBJICHHS Ta BiJ3HAYaTH POJIb BITYM3HSHOI HAyKW Ta i BUAATHUX MPEACTABHUKIB;
I[IHYBaTHU HAyKOBY YKPaiHChKY MOBY;
- O0’€KTUMBHO OIliHIOBaTH 1H(OpPMAIliiiHI HAayKOBI HOBHMHHU, 30KpeMa, 3 HAMOUIbLI aKTyalbHUX
HAIPSIMIB Cy4acHOi (P13MYHOT Ta aCTPOHOMIUHOT HAYKH.
HaBuanabHi pecypen:
- NIJJPYYHUKHU Ta TOCIOHUKH, €JIEKTPOHHI OCBITHI pECYPCH, BIpTyaJibHi JJA0OpATOPIi.
Cninkyeanns YMiHHs:

[HO3eMHUMU MOGaAMU

- olepyBaTH HAMOUTBIT BXMBAaHUMH B MDKHAPOJHIA MpakTUIll (DISUYHUMHU Ta aCTPOHOMIYHUMHU
TepMiHAMU;

- KOPUCTYBATHUCSl 1HIIOMOBHUMH JDKEpeJaMHu SK JOJAaTKOBHMH ITiJI YaC BUKOHAHHS HABYAIBHHUX
3aBJIaHb Ta MPOEKTIB;

- OPEJICTABIATU PE3YIbTaTH MPOEKTHOI JISJIBHOCTI B MIKHAPOJHOMY HAyKOBOMY Ta OCBITHHOMY
MpOCTOPi; OpaTh ydacTh B MDKHAPOJAHHUX (DI3UYHUX Ta ACTPOHOMIYHUX KOHKYpCaX;

- 00roBOpIOBaTH HAYKOBO-HABYaJbHI MPOOJIEMH 3 BHKOPHCTAHHSM IH(QOpMAIIHHUX pecypciB 3




YUHSIMU 1HIIMX KpaiH.
CraBjieHHS:
- OLIIHIOBATH OCOOJIMBOCTI PO3BUTKY (PiI3MYHOI Ta aCTPOHOMIYHOI HayK B CBIT1, BHECOK 3apyO1KHUX
YYEHHX Y 1X CTAHOBJICHHS Ta CydJacHI JOCSTHECHHS.
HaBuanabHi pecypen:
- IHILIOMOBHI 1H(OpMaIiiiHI JuKepena.

Mamemamuuna
KOMHEemeHmHICMb

YMinHA:

- 3aCTOCOBYBAaTH MaTEMaTHMYHUU amapaT s po3B’s3yBaHHA (DI3MUHUX Ta aCTPOHOMIYHHUX 3ajad,
OOTPYHTYBaHHSI Ta JOBEJACHHS TBEPJKEHB; OMpAIOBAHHS, IHTEpIpETallii, OlIHIOBAHHS PE3yJIbTATIB
€KCIIEPUMEHTIB 1 CIIOCTEPEKEHB; MO0Y10BU rpadikiB (PI3UYHUX MPOLECIB; MOJEIIOBAHHS (PI3UYHUX Ta
ACTPOHOMIYHUX SIBUI Y (hOpMi MAaTEMAaTUYHUX PIBHSHB 1 CITIBBITHOIICHb.

CraBJieHHS:

- YCBIIOMJTIOBATH BQXJIMBICTh MaTEMaTUYHUX 3HAHb K 1HCTPYMEHTApII0 MPUPOJHUYUX HAYK,
HaBuanabHi pecypenu:

- iH(opMaIiiiHi Kepena, 10 MICTATh PO3PaxXyHKOBI Ta €KCIIEPUMEHTANbHI 3aB/laHHd 3 (i3uKU Ta
acCTpOHOMII.

OcHosHi
KOMnemeHmHuocmi y
RPUPOOHUYUX HAYKAX |
MexXHO0102iAX

YMiHuHA:

- MIOSICHIOBATH SIBUIIA PUPOIH, PO3YMITH MPUHLIUII A1l Ta OyI0OBY Cy4acHOI TEXHIKHU, IPUJIaIiB Ta
oOJyaHaHHS HA OCHOBI1 (PI3UYHUX Ta ACTPOHOMIYHUX 3HAHb;
- XapaKTepU3yBaTH PoJib (PI3UYHUX 1 ACTPOHOMIYHUX 3HAHb Y (POPMYBaHHI PUPOTHUYO-HAYKOBOI
KapTUHU CBITY;

- IUIaHyBaTU Ta peajizoByBaTh (Pi3WyHI Ta ACTPOHOMIYHI CIIOCTEPEKEHHS W EKCIEPUMEHT,
¢ikcyBaTH Ta ONpanbOBYBATH i MPABHIIBHO IHTEPIPETYBATH Ta OLIHIOBATH IX pPe3yJIbTaTH;

- n00upatd METOAM Ta 3aco0M JOCHIIKEHHS MPUPOAHMX SBHIL, aJEKBaTHI IOCTAaBIECHUM
3aBJIaHHSIM.
CrasJieHHs:




- YCBIJIOMJIFOBATH 3HAUYEHHS (PI3UKHU i aCTPOHOMIT JJI TOCIHIJI)KEHHSI HABKOJUIIHBOTO CBITY;

- OI[IHIOBATHU Cy4YacHi JOCSATHEHHS MPUPOJIHUYUX HAYK Ta MEPCIEKTUBH iX MOAATBIIOTO PO3BUTKY;

- BUSIBJIATH CTaBJIEHHS 1O aKTyaJlbHUX MPOOJIEM Cy4yaCHOI'O IPUPOI03HABCTBA;

- (popMyIIrOBaTH OI[IHOYHI CYA>KEHHS Ta MPONOHYBATU HUISIXY BUPILIEHHS! HAYKOBO-OCBITHIX
3aBJlaHb.
HaBuanabHi pecypen:

- CydYacHa HayKOBa-TOIYJIsIpHA iH(pOpMAITis;

- MaTepiaiM Ta pe3yiabTaTH KOHKYPCIB JOCIIIHUIILKUX POOIT;

- HaBYAJIbHE 00J1aJTHAHHSI.

Ingpopmauiiino-

uughposa
KoMnemeHmHicmo

YMiHHs:

- BUKOPHCTOBYBATH 1H(GOPMAIIIifHI CHCTEMH JJIs1 IIBUKOTO Ta IIJIECIIPSIMOBAHOTO TOITYKY
1H(popMarlii;

- BU3HAYaTH MOXIIMBI JKepena iHdopmarlii, BinOupaTu HeoOX1aHy iH(opMaIlio, OI[IHIOBATH,
aHaJi3yBaTH, IEPEKOI0BYBaTH 1H(OPMAILiIO;

- KOPUCTYBATUCS CYYaCHUMH TaJKETAaMHU SIK 1HCTPYMEHTAJILHUMH T4 BUMIPIOBATFHUMU 3aC00aMU;

- MPAIOBATH 3 BIpTyaJbHUMH JTaOOPaTOPIsIMHU, IPOTPaMaMHU-CUMYJISTOPAMM;

- CTBOPIOBATH Ta JAOCIIKYBAaTH MOJIe1 (DI3UUHUX 1 ACTPOHOMIYHUX SIBUIII.
CraBJieHHs:

- TOTPUMYBATHCS €TUYHUX HOPM M1 9ac poOOTH 3 IHPOPMAIIHHUMH PECYPCaAMH.
HagBuaJubHi pecypcu:

- NIEKTPOHH1 OCBITHI PECYPCH Ta BIpTyasbH1 Jaboparopii.

Yminna euumucsa
6NPOO0BIHC IHCUMMA

YMminug:
- IUTAHYBaTH CaMOCTITHE OMpallOBaHHS HaBYAJIbHOTO MaTepialy 3 (P13UKHU Ta aCTPOHOMII;
- BU3HAYATH I[J11 HABYAIBHOI AISUIBHOCTI B KOPOTKOTEPMIHOBOMY Ta JIOBIOTEPMIHOBOMY IEpiojiax;
- 3JIIUCHIOBATH CAaMOCTIHHUM MOITyK 1H(pOpMaIlli 3 BUKOPUCTAHHSM PI3HUX BU/IIB JKEPET;
- BUAUIATH FOJIOBHE B OIIpallbOBYBaHiil 1H(opmarlii;
CrasJieHHs:




- KPUTUYHO OIIIHIOBATH BJIACHI JIOCATHEHHS;

- YCBIJIOMJTFOBATH BKJIUBICTh CaMOOCBITH ISl YCITIIITHOTO YKHUTTS.
HaBuaabHi pecypen:

- HaBYaJIbHA Ta HAYKOBO-TIOIYJISIPHA JIITEPATypa;

- EJIEKTPOHHI OCBITHI PECYPCH.

Iniyiamuenicmeo i
nionpuemaugicmso

YMinna:

- TpUWMaTH PIIICHHS MO0 BUOOPY HAMOUIBIN ONTUMAJBbHHMX adbTEPHATUB I Yac BUPIIICHHS
HaBYAJIbHUX 3aBJaHb 3 (PI3UKHU Ta aCTPOHOMII;

- Oprafi3oByBaTH KOJEKTUBHY pOOOTYy HaJ BHUKOHAHHS HAaBYAJIbHUX MPOEKTIB, PO3MOILISATH
3aBJIaHHS MK YICHAMH CPYIIH;

- BUSBJISITH 1HIIIATUBY Ta BIAMOBIAAIBHICTD 11T YaC IPYIIOBOi pOOOTH Ha/l HABYAILHUMH 3a7a4aMu;

- po3paxoByBaTM Ha OCHOBI OTPMMAaHUX 3HAHb EKOHOMIYHY €(EKTHUBHICTb BUKOPUCTAHHS
noOyTOBUX MpUJIaIiB Ta 00JaHAHHS, AIbTEPHATUBHUX JIXKEPEI €Hepril;

- IPOTIOHYBATH CIIOCOOU Ta 3aCO0M €KOHOMIT EHePreTUYHUX, YaCOBUX, (PI3UYHUX PECYPCIB FHAHAE Y
HaBYaJIbHOMY IPOILIEC] Ta MOOYTI.
CrasJieHHs:

- YTBEP/)KYBaTH pIBEHb CaMOOIIIHKH, IO BIJNOBIIa€ 00’€KTUBHUM pe3yJibTaTaM HaBYaJIbHOI
IISTIBHOCTI,

- CHIBBIHOCUTH OYIKyBaH1 pe3yJIbTaTH Ta HEOOX1IH1 JI 1X JOCATHEHHS PEeCypCH;

- YCBIAOMJTIOBATH JOCSYKHICTh MOCTABICHUX IUICH SIK pe3ysIbTaTy HAIOJIETJIMBOI Mpalli;

- OIIIHIOBAaTH €KOHOMIYHY €(EeKTHMBHICTh MPUUHATHX PIIICHb I Yac BUPIMICHHS HAaBYAIbHUX Ta
JOCIITHULBKUX 3aBAaHb 3 (PI3UKH i aCTPOHOMII.
HaBuaabHi pecypcenu:

- JiTepaTypa Ipo AISUIbHICTh BUEHHUX-(I3UKIB Ta aCTPOHOMIB, BIIKPUTTS Ta BUXOAM SKUX Malld
BAYXJIMBE 3HAUYEHHS JJI1 PO3BUTKY TEXHIKHM 1 TEXHOJIOT1H Ta MaJld BITUyTHUI €KOHOMIYHUM e(eKT;

- 1HdopMallisi TpPO BUKOPUCTAHHS CYYaCHMX HAyKOBUX JIOCATHEHb Yy TPOMHUCIOBOCTI Ta
BUPOOHMIITBI.




Couianvna ma
2POMAOAHCHKA
KomMnemeHmHuocmi

YMiHHs:

- BIJICTOIOBATH apryMEHTOBAHO CBOI1 MOTJISAM Ha BUPIIMIEHHS HaBUAJIbHHUX 3a/ay Ta CHpUWMATH

apryMEHTOBAH1 ITPOMO3HUIIIM TOBAPHIIIIB;

- TOTPUMYBATH MPUHLHUIIIB I€MOKPAaTUYHOCTI Ta BIAMOBIIAJILHOCTI Mij Yac poOOTH B IpyIii;

- aHaJi3yBaTH 3HAYEHHs OCSTHEHb BITYM3HSAHOI MPUPOJAHUYOT HAYKHU NI PO3BUTKY YKPAaiHCHKOI
JIepKaBH, MiABUIIEHHS 100po0yTy 11 TpoMajsiH;

- TPOIOHYBATH NUISIXW IJABUIICHHS DPIBHS COIIaJbHOTO PO3BUTKY Ha OCHOBI Cy4acHHX (Di3UKO-
aCTPOHOMIYHUX 3HAHB;

- TIPAIIOBATH y COLIAIbHUX MPOEKTAaX.
CrasJieHHs:

- OL[IHIOBATH POJIb BITYU3HIHOL (PI3UYHOI Ta ACTPOHOMIUHOI HAYKH y PO3BUTKY JIIOJICTBA;

- YCBIJJOMJIFOBATH TPIOPUTETHICTh 3arajbHOJIOJICHKUX IIHHOCTEH Ta COIllaJbHUX IHTEPECIB IMpHU
BUPILIIEHHI HAYKOBUX, EKOHOMIYHUX Ta TEXHOJIOTTYHUX TPOOIIEM.
HagBuasabHi pecypcu:

- HaBYaJIbHI 1 COIIAJIbHI TPOCKTH.

Oé6iznanicmos ma
CAMOBUDANHCEHHA Y

cehepi Kynomypu

YMiHHA:

- BU3HAYUTH POJIb (I3UKU Ta aCTPOHOMIT Y CTAaHOBJIEHHI 3arajbHOJIIOICHKOI KYJIbTYPH;

- MMOSICHIOBATH B3a€MOBIUIMB MPUPOAHUUMX HAYK Ta 00Pa30TBOPUOr0, My3UYHOIO, JTITEPATypHOTO
MUCTEITBA;

- HaBOAMTH MPHUKJIAM TBOPUOI JiSUTBHOCTI BUAATHUX YKPAiHCHKHX Ta 3apyOKHUX YUCHUX-(PI3UKIB 1
aCTPOHOMIB y PI3HOMAHITHUX rajy3sX KyJbTypH Ta MUCTEIITBA.
CraBjeHHs:

- YCBIIOMJIIOBAaTH ICTOPUYHY €JHICTH MPOIECY PO3BUTKY HPUPOJHUYOI HAYKH Ta KYJIbTYpH
JIFOCHKOT [IUBUII3AI].
HaguaubHi pecypcu:

- TBOpU MHUCTEITBa, Oi0miorpadiuHi Martepiaii MPO JKUTTSA Ta JISUIBHICTh yYCHUX-(PI3HKIB Ta
aCTPOHOMIB.




Exonoziuna YMiHHs:
cpamommuicme i 300poge - BU3HAYaTH YMHHUKH Ta (JaKTOpH, SKi MOPYIIYIOTh €KOJIOTIYHY PIBHOBAry B MPHUPOIi Ta MOOYTI;
Heumms - TOTPUMYBATHCS TTPaBUJI OE3MEKH KUTTEISUIBHOCTI B HABAJIbHOMY IPOIIECi Ta MOOYTi;

- BUKOPUCTOBYBATH OTPUMAaHI 3HAHHS JJIsS 3MEHILIEHHS HEraTWBHOTO BITUBY CY4YacCHOI TEXHIKU Ta
TEXHOJIOT1 Ha ce0e Ta OTOYYIOUUX, 3a0€3MeUEHHS 3/I0POBOTO CIIOCO0Y KHUTTS;

- TpaBWIBHO YTWUJII30BYBaTH MOOYTOBI BIIXOAM Ta BIAIpallbOBaH1 JpKepenaa €Heprii 1 CBiTIa,
HECITpaBHI MPUCTPOT;

- IOJy4aTHCs A0 3aXOJIIB 1 MPOEKTIB 1100 BITHOBJIEHHS IOBKIJIIS;

- TOTPUMYBATHCS MPABIII €KOJOTIYHOT TTOBETIHKH.
CraBJieHHs:

- YCBIJIOMJIIOBATH AKTYaJIbHICTh €KOJIOTIYHHMX NpPOOJEM y Cy4acHOMY CBITI Ta HEOOXIJIHICTh iX
HEBIIKJIQTHOTO BUPIIICHHS;

- BHUKOPHUCTOBYIOUM 3HAaHHS 3  (PI3UKM W acTpOHOMIi OIIIHIOBAaTH €KOJIOTIYHI 3arpo3ud Ta
e(eKTUBHICTh PI3HUX CIOCOO0IB iX MOI0TAHHS;

- BUSIBJISITU TOTOBHICTh MPAKTUYHUMHU JisIMU (Y€pe3 y4acThb y MPOEKTaX, KUTTI TPOMAJN) CIPUATH
BUPILIEHHIO €KOJIOTTYHUX MPOOJIEM BYJIULI1, MICTa, KpaiHU.
HaBuanabHi pecypcen:

- TUJIAKTUYHI MaTepiaJid €KOJIOTTYHOTO 3MICTY.

3acaau ABOKOHLIEHTPOBOI CTPYKTYPH WIKUIBHUX KYPCiB (Pi3MKH Ta acCTpOHOMIl

HIkinbHi KypcH (i3MKH Ta aCTPOHOMII MO0OYI0BAHO 32 IBOMA KOHIEHTPaMH. B OCHOBHII 1IKOJI1 BUBYA€ThCs 0a30BUI KypC
Gbi3uKy, 110 3aKIaa€ OCHOBU (PI3UYHOTO 3HAHHS Ha SBUIIHOMY ((peHOoMeHoJoriyHOMY) piBHI. [loyaTkoBi 3HAHHSA 3 acTPOHOMIi B
OCHOBHIHN KO 3100yBaroThcsl B Kypei «IIpupomo3naBcTBay 5 kiacy, a TakoX Il yaCc BUBYCHHS MIKMPEAMETHHX TEM Ha ypOKax
reorpadii i ¢izuku. Kypc ¢i3uku 1 acTpoHOMIT CTapIIoi HIKOJIU € MPOTOBKEHHSIM MEPIIOro KOHIIEHTPY MPUPOAHUYOT OCBITH OCHOBHOI
IIKOJIM, SIKUM 3a0e3leyrB O3HAWOMIIEHHS 3 MposiBaMHM (PI3MYHMX 1 ACTPOHOMIUHHUX SBUIL HPUPOIU, OBOJIOJIIHHS €J1EMEHTAPHUMHU
HaBUYKaMU iX Mi3HaHHs, (JOPMyBaHHS MMOYATKOBUX YSIBJIEHb PO MPUPOAHNYO-HAYKOBY KapTUHY CBITY, CYTHICTh HAYKOBOTO Mi3HAHHS
3aco0amMu (B13UKH ¥ acTpoHOMIT; GyHIAMEHTAIBHUMHU HAYKOBUMHU (PaKTaMH, OCHOBHUMU MOHATTAMHU 1 3aKOHAMH 3 (P13UKHU, PO3BUTKOM
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byHIaMEHTANBHUX 11€M 1 TPUHIUIIB, MOYaTKOBUMH BIJOMOCTSAMH Tpo riaHety 3emus, CoHsuHy cuctemy, 3emito 1 Micslib,
OCBOEHHS KOCMOCY TOIIIO.

3a3HaueHUd y IIiil mporpami 3MiCT HaBYAJBbHOTO Marepiany 3 (I3HMKH 1 acTpoHOMii He JYOJII0€ 3MICT paHillle BHBUYEHOTO
06a30BoOro Kypcy (hi3uKyd OCHOBHOI IIIKOJIH, & 30CEPEKCHUIN Ha TUX MUTAHHSX, SK1 MOTIMOJIIOI0TH paHilie 3100yTi 3HaHHS 1 BMIHHS. Y
rpadi «OuiKyBaH1 pe3yJIbTaTh» KOHKPETU30BAHO SIK1 1€ 3HAHHS 1 IK BOHU MOXXYTb OyTH 3aCTOCOBHI.

HackpizHuMu 3MiCTOBUMH JIIHISIMH KYPCY € KaTeropiajbHl CTPYKTYPH, IO Y3TOJKYIOTHCA 13 3arajlbHUMU 3MICTOBUMH JIIHISIMH
OCBITHBOI Tay3i «IIpupogo3HaBCTBOY, a came:

- ¢i3uka 1 acTpoHOMIs SK (PyHIaMEHTadbHI HAayKd, METOAM I3HAHHS, METOAM 1 3aco0M (I3MYHMX Ta ACTPOHOMIYHUX
JOCITIKEHB, POJIb (l)lBI/I‘IHI/IX Ta aCTPOHOMIYHHUX 3HAHb Y JKUTT1 CyCHIIbCTBA, PO3BUTKY TEXHIKH 1 TEXHOJIOT1H, acTpOHOMIs Ta (i3UKa B
KHUTTI1 TIOJUHH, Y po3B ’SI3aHH1 €KOJIOTTUHUX np06neM

- pedoBMHa 1 moJsie; (I3UYHI BIACTHUBOCTI PEYOBMHM Ta TOJIS; KBAHTH, €JIEMEHTapHI YaCTMHKH, KOPIYCKYJSPHO-XBHIJIbOBHMA
Ayani3M; HaHO(Di3MKa 1 HAHOTEXHOJIOT 1,

- pyX 1 B3aeMoii; pyHIaMEHTAIIbHI B3a€MOIT; (pi3UUHA CYTh SBHII] 1 IPOIECIB PI3HOI MPUPOJIH;

- OynoBa 1 po3BUTOK BcecBiTy, ranaktuku, ranakruka « Monounuit [nsx», CoHile 1 30pi; pyx HeOecHUX cBiTHI, pyX COHSAYHOI
cuctemu B ["anakruii, pyx miuaneT COHAYHOI CUCTEMH.

3azanvrnooceimuimu 3a60anHAMU KYPCY QIBUKU | aCMPOHOMIT cmapuioi WKou €:

— (QopMyBaHHA B yUHIB cUCTEMHU (I3UYHMX 1 ACTPOHOMIYHMX 3HaHb Ha OCHOBI Cy4aCHUX Teopid (HayKoBHUX (DaKTiB, MOHSATb,
TEOPETUYHUX MOJIENICH, 3aKOHIB, IPUHITUIIIB) 1 PO3BUTOK Yy HMX 3/IaTHOCTI 3aCTOCOBYBAaTH HaOyTi 3HAHHS B Mi3HaBaJIbHINA MPaKTHII],
3HaHb MPO MOXOJKEHHS MPUPOIHUX 00’€KTIB BceecBity, iX (i3MUHI BIACTUBOCTI, 3aKOHM PYXYy ¥ €BOJIIOIIIO, a TAKOX YSIBIEHb MPO
MTOXOJKEHHSI, OyI0OBY Ta €BOIONII0 BeecBiTy B minomy;

— OBOJIOAIHHS YYHSIMH METOJIOJIOTIEID MPUPOJIHUYO-HAYKOBOIO IMi3HAHHS 1 HAYKOBUM CTUJIEM MHUCIEHHS, YCBIJOMIJICHHS CYTI
IPUPOJHNYO-HAYKOBOI KaPTHHU CBITY Ta 3aCTOCYBAHHS iX ISl MOSICHEHHS PI3HUX (DI3SMYHUX Ta aCTPOHOMIYHMX SIBUI 1 MPOIIECIB,
Gb13U4HOT TPUPOIU HEOECHUX T1T Ta iX CUCTEM;

— (popmyBaHHS B YUHIB 3arajbHUX METOJIIB Ta AJITOPUTMIB PO3B’A3yBaHHS 3a7a4 Ta MPoOJEMHUX 3aBAaHb PI3HUMHU METOAAMU
13 3aCTOCYBaHHSM 3aKOHIB (DI3UKU Ta IHIIMX MPUPOJTHUX HAYK; EBPUCTUYHUX MPHUHOMIB IMOMIYKY PO3B’SI3Ky MPOOJIEeM aleKBaTHUMU
3aco0amMu (pi3UKH i ACTPOHOMIT;
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— PO3BHUTOK B YYHIB Y3arajibHEHOI'O EKCIEPUMEHTAIIbHOTO BMIHHS BECTH NPUPOJHUYO-HAYKOBI JOCHIIKEHHS METOJaMHU
HAyKOBOTO Mi3HaHHS (TUIAaHYBAaHHS €KCIIEPUMEHTY, BUOIp METO/Y JTOCHIIKEHHS, BUMIPIOBaHHS, 00Op0oOKa Ta IHTEpIpeTallis 0JIepKaHUX
pe3yIbTaTiB);

— (opmyBaHHS LUTICHOrO YSBJIEHHS MPO Cy4YacHY MPUPOJAHHYO-HAYKOBY KapTHUHY CBITY Ta HAyKOBOTO CBITOTJISIAY YYHIB,
pO3yMiHHA poii (i3MKK 1 acTpoHOMIii B Mi3HAaHHI (yHIaMEHTAIbHHMX 3aKOHIB MPUPOJM, BUKOPHUCTAHHS SKUX € 0a3010 HAyKOBO-
TEXHIYHOTO TMPOTPECy; PO3KPUTTS 3HAYCHHS (PI3MUHOTO M aCTPOHOMIYHOIO 3HAHHS B JKUTTI JIIOJIMHU W CYCHUIBHOMY PO3BHUTKY,
BUCBITJICHHS] €TUYHUX ITPOOJIEM HAYKOBOIO Mi3HAHHS, (POPMYBAHHS €KOJIOTTYHOI KYJIbTYPH JIIOJIMHU 3aco0amu (D13MKU i aCTPOHOMII;

— PO3BUTOK B YUHIB HABUYOK MI3HABAIBHOI JISUTLHOCTI Y TIpolieci HaB4aHHs (i3UKU i aCTpOHOMII.

OuikyBaHUMH pe3yJbTaTaMU MPH LLOMY €:

- 3HaHHEBUN KomMnoHenm (3HAHHA 1 PO3YMIHHS NepeOiry (Gi3MUHUX 1 ACTPOHOMIUHUX SIBUIIL Ta IPOIIECIB);

- OiAnbHICHULL KoMnoHewm (3[aTHICTh y4YHIB 3aCTOCOBYBATH 3HAHHS, YMIHHS, HaBUYKH, CIIOCOOM IISUTBHOCTI JO0 PO3B’SI3aHHS
npo0JieM, peaJbHUX KUTTEBUX CUTYaIliil);

- YiHHiCHUlI KOMnoHeHm (EMOIIINHO-IIIHHICHE CTABJICHHS YYHIB IIOJI0 00’ €KTIB HAaBUAJIHHOI MISUIBHOCTI, CYKYNHICTh I[IHHICHUX

Opi€HTaIliii, MOTUBAIlisl, IHTEPEC, TOTOBHICTh 1O HABYAHHS).

VY mporpamax HaBOJMTHCS 3arajbHa KUIBKICTh TOAMH Ha BHUBYEHHsS mpeamery «®Dizuka i actpoHomisi» B 10 ta 11 kmacax.
Po3nodin kinbkocmi 200un, wi0 6i0600UMbCA HA BUBUEHHA OKPEMUX MeM, GUHAYACMbCA yuumenem. 3a HeoOX1THOCT1 il BUXOASYU
3 HAsBHUX YMOB HABYAJIbHO-METOJAMYHOIO 3a0€3MEUCHHS, YYUTEIh Ma€ MPaBO CAMOCTIMHO 3aMIHIOBATU TOPSAIOK BUBUEHHS TEM,
MIPOBOJIUTHU 1a0OPATOPHI MPAKTUKYMHU Ta MPAKTUKYMHU 3 pO3B’S3yBaHHs 3a/1a4 B KIHI[ po3JLTy a00 MmijJ yac HOro BUBUEHHS.

Oco0muBocTi HaBYaHHA npeaMeTy «@Di3UKa | ACTPOHOMIsS)» HA PiBHI CTAaHAAPTY
Mema waB4yaHHs (I3MKU 1 aCTPOHOMII Ha PIBHI CTaHAAPTy Y3TODKYETHCS 3 LUIAMU TOBHOI 3arajJbHOi CEpelIHbOI OCBITH 1
nosisirae 'y (OpMyBaHHI Ta PO3BUTKY MPEAMETHUX 1 KIFOUOBUX KOMIIETEHTHOCTEH BUITYCKHHUKIB CTAapIIOi IIKOJH, JOCTATHIX JIs
3aCBOEHHS HABYAJIHLHOTO MPEIMETa Ha PiBHI BUMOT JIeP>KaBHOTO CTaHIAPTY.
Ilpozpamy naeuannsn ¢pizuxku it acmponomii Ha pieHi cmanoapmy OPIEHTOBAHO HAa PO3YMIHHS OCHOBHHX 3aKOHOMIPHOCTEH
nepediry (Gi3M4HUX 1 ACTPOHOMIYHHUX SIBUIL Ta IIPOLIECIB, 3aTAJIbHOTO YSABJIEHHS PO CBIT IPUPOAH, HOTO OCHOBHI TEOPETUYHI 3acaiu U
METO/IY T13HAHHSA, YCBIAOMJICHHS poJii (PI3UYHOTO i aCTPOHOMIUHOTO 3HAHHS Y JKUTTI JIOAUHUA W CYCHUIBHOMY pO3BUTKY. OBOJIOAIHHS
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HAaBYAJIBLHUM MaTepiajioM 3a II€I0 MPOTpaMol0 Mae 3a0e3MeUUTH JOCSITHEHHS YYHSMHU PIBHS OYIKYBaHMX pE3yJbTaTiB HaBUaHHS,
HEOOX1THOTO /IS X OIIHIOBaHHS y ()OpMi 30BHIIIHBOTO HE3aJIEKHOTO OI[IHIOBAHHS 3 (Di3UKH.

Oco0mBocTi HaBYaHHsA npeaMeTy «Pi3UKa i acTpOHOMIis» HA MPOPiILHOMY pPiBHI

Mema naByaHHs Pi3UKM 1 acTpoHOMII Ha MPO(UILHOMY PIBHI y3TOJUKY€EThCA 3 IIUISIMM TIOBHOI 3arajibHOi CEpPeIHbOI OCBITH 1
noJisirae y GopMyBaHHI Ta PO3BUTKY B YUHIB CTAPIIOL MIKOJIU KOMIIETEHTHOCTI B TaJly31 MPUPOJIHUYMX HAYK, TEXHIKH 1 TEXHOJIOT1H, 110
€ 000B’SI3KOBUM CKJIAJTHUKOM 3arajbHOi KyJIbTYPH OCOOMCTOCTI 1 PO3BUTKY ii TBOPYOIO MOTEHIIIATY.

Ilpozpama npoghinonozo naeuanus hizuku it acmponomii iependadac CHCTEMATH30BaHE BUBYCHHS OCHOBHUX (DI3MYHHX Ta
aCTPOHOMIYHUX TeOpiil, (OpMyBaHHS CBITOTJISIY Ta HAYKOBOT'O CTHJIFO MHCIICHHS YYHIB Ha OCHOBI Cy4acHOi HayKOBO-IIPHUPOIHUYOI
KapTHUHH CBITY, OBOJIOAIHHS METOJAAMHM HAyKOBOTO II3HAHHA Ta YCBIAOMJIEHHS (DI3MUYHOTO Ta aCTPOHOMIYHOTO 3HAHHS Ha PIiBHI,
HEOOXITHOMY JIJIsl TIOJIAJIBIIIOr0 HOT0 BUKOPUCTAHHS B MPO(DECiiHIN MsUTbHOCTI Ta MPOAOBKEHH] MPUPOJTHUYOT YA TEXHIYHOI OCBITH.

[Iporpama piBHA NpO(LILHOIO HAaBYAHHS 3HAYHO MEPEBUILYE 32 OOCATOM KUIbKICTh HABYAJIbHUX TOAMH IPOrPAMH PIBHS
CTaHJapTy, a ii 3MicT 3a0e3neuye HAOYTTA YYHSIMU KOMIETEHTHOCTEW Ha OUIBIII BHUCOKOMY PIBHI 3a PaxXyHOK MOTJIMOJIEHHS 1
PO3UIMPEHHS 3HaHb Ta BMiHb. BUKiaa HaBUaIbHOrO Marepiany (I3MYHOrO Ta aCTPOHOMIYHOIO CKJIQJHHUKIB Ha MpO(UILHOMY piBHI
MOJK€ B1IOYBaTHCS SIK TIOCITITOBHO, TaK 1 MapajieIbHO, 3a0€3MeUyr0un OpraHidyHe TO€THAaHHS HaBYaJILHOTO MaTepially Kypcy.

Jlist 3a6e3neyeHHst GOpMyBaHHS B YUHIB KOMIIETEHTHOCTI B rajy3l IPUPOAHUYMX HAYK, TEXHIKHM 1 TEXHOJOT1H, 3aKJaJ OCBITH
Ma€e TMpaBo 30UIBIIYBATH Yac HA BUBYEHHS KypCcy 3a PaxXyHOK JOJATKOBUX TOAWH BaplaTUBHOTO CKJIAJHUKA 1/a00 3a paxyHOK
cnenkypciB (Ppi3UKo-MaTeMaTUYHOIO, MPUPOIHUYOr0, TEXHOJIOTIYHOTO CHPSAMYBAHHS). YUUTEIb MOXKE pO3pOOJIATH MPOrpaMHu TaKUX
CHEIKYPCIB CAMOCTItHO a00 BUKOPUCTOBYBATH B OCBITHROMY IPOIIEC] CIICIIKYPCH 3 YHCIIA PEKOMEH/I0BAHUX.

HaBuanbHi npoexkTn
Heo6xinHot0 yMOBOIO (hOpMyBaHHS KOMIIETEHTHOCTEH € MIsIIbHICHA CIPSIMOBAHICTh Y HaBUAJIbHOMY IIPOIIEC, sIKa repeadadae
MOCTIMHE BKJIIOYEHHS YYHIB y Pi3HI BUJU MEJAroriyHO JOUUIbHOI aKTUBHOI HABYAJIbHO-IM13HABAJIIBHOI AISUIBHOCTI 3 METOIO 3700yTTS
HOBUX 3HaHb, a TAKOXX MPAKTHUYHA ii CHOPSIMOBAHICTh Ha iX BUKOpHUCTaHHS. EdexkTuBHUM 3aco00M ¢GopMyBaHHS NTPEIMETHOI U
KJIFOUOBUX KOMIIETEHTHOCTEH YUHIB y Mpoueci HaBYaHH (PI3UKHU i aCTPOHOMII € HaBYaIbH1 IPOEKTH.
MeTor0 HaBYaILHOTO MPOEKTYBAHHS € CTBOPCHHSI TIEAaroroM TaKUX yMOB TIiJ] 9aC OCBITHBOTO IMPOTIECY, 3a AKUX PE3yJIbTaTOM €
1HIMBIAYaIbHUM JOCBI MPOEKTHOI AISTILHOCTI YUHS. YUWUTENb 31MCHIOE YIIPABIIHHS TAaKOK JISJIBHICTIO 1 CIIOHYKA€E JI0 MOITYKOBOi
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JTISTIBHOCT1 YYHIB, JIOIIOMara€ y BH3HAYeHHI METH Ta 3aBJlaHb HABYAIBHOTO IIPOCKTY, OPIEHTOBHUX INPHHOMIB JOCIITHHUIIBKOI
JISUTBHOCTI Ta MOMYKY 1H(pOpMalii 71 pO3B’sI3aHHSI OKPEMHUX HABYAIbHO-I13HABAJILHUX 33/1a4Y.

[1in yac BUKOHAHHS HABYAJIIbHUX MPOEKTIB BUPINIYETHCS I[1JIa HU3KA PI3HOPIBHEBUX AMJAKTUYHUX, BUXOBHUX 1 PO3BHBAIBHUX
3aBJlaHb. PO3BUBAIOTHCS IMMi3HABAJIbHI HABUYKU YYHIB, (POPMYETbCS BMIHHS CaMOCTIHHO KOHCTPYIOBAaTH CBO1 3HAHHS, BMIHHS
OpIEHTYBaTucCs B 1IHPOPMALIKHOMY IPOCTOPi, AKTUBHO PO3BUBAETHCS KPUTHUUHE MUCIEHHA, cpepy KOMYHIKAIl TOIIO. Y MPOEKTHIN
JISTTBHOCT1 BOKJIMBO 3aIlIKABUTH YUYHIB 3JI00yTTSAM 3HaHb, K1 000B’SI3KOBO 3HAI0O0IATECS B KUATTI. JJIsl IbOr0 HEOOX1THO 3BaXkKaTH Ha
npoOJEMU PEANBHOIO JKUTTS, JJI PO3B’A3aHHA SIKUX JITAM MOTPIOHO 3aCTOCOBYBATH 3400YTTI 3HAHHS. Y TAaKOMYy BHIAJKy YYHI
BiT4yBalOTh NOTPeOy B 3HAHHIX. HaBYallbHI MPOEKTH OPIEHTYIOTHCSA HA MPUKIATHUN XapakTep (PI3UYHOrO 3HAHHS 1 MOXYTh MaTu
MIDKIPEIMETHY TEMATHUKY.

VY npoekTHi poOOTI yuHI 3700yBarOTh KJIIOUOBI HaBHUYKH: MOCTAaHOBKA MpPOOJIEeMH, MJIaHyBaHHA pOOOTH, MOIIYK, 30UpaHHS,
00poOka iH(hopmarlii Ta mpe3eHTaIlisi pe3yJbTaTiB poOOTH.

Takum unHOM, IPOEKTHE HABYAHHS CIIPHSE PO3B’I3aHHIO TAKUX TENArOTIYHUX I[iJICH: CTBOPESHHS MO3UTHBHOT MOTHBAITIT ITiJT Yac
HaBYaHHS, (OpMyBaHHS HABHYOK PO3YMOBOI TMpalli, PO3BUTOK YyMiHb aHAII3yBaTH, BHOKPEMIIIOBATH HAWBAXIJIMBIIIE, POOUTH
BUCHOBKM; (OpPMYBaHHS MPUHOMIB TpymnoBOi POOOTH B KOJEKTHBI, PO3BUTOK IHAMBIAyaJIbHHX 310HOCTE Ta 0COOJMBOCTEN
MUCJICHHSI; YAOCKOHAJICHHS HABUYOK MHCEMHOTO Ta YCHOT'O MOBJICHHSL.

OckUIbKM BUKOHAHHS HaBYAJIBHUX IIPOCKTIB Mepeadavae iHTErpoBaHy JOCTITHULIBKY, TBOPUY IISUIBHICTh YUHIB, CIIPSIMOBAHY Ha
OTPUMaHHS CaMOCTIMHHMX pe3yibTaTiB 32 KOHCYJIBTATUBHOI JOMOMOTHM BYHTENS, TO HAaWBUIOi OLIHKHK 3a TaKWd BHUJ HaBYAIHHOI
poOOTH MOKE 3aCIIyTOBYBAaTHU Y4€Hb, IO HE JIUIIIEC BUSABJISE 3HAHHS, a W JEMOHCTPYE 3aTHICTH 1 JOCBIJ €EKTUBHOTO 3aCTOCYBAHHS
nux 3HaHb. OIIHIOBaHHS 3A1MCHIOETHCS 1HAUBIAYalbHO, 32 CAMOCTIMHO BUKOHAHE y4yHEM 3aBaaHHs. OKpiM OIIHIOBAHHS MPOIYKTY
MPOEKTHOI JISUTbHOCTI, HEOOX1HO BpaxyBaTH IICHUXOJIOTO-TIeAAroriunuii edekt: GopmMyBaHHS OCOOMCTICHUX SIKOCTEH, CAMOOIIIHKH,
yMIHHS POOUTH YCBIAOMIICHUH BUOIp i OCMHCITIOBATH MOT0 HACTIAKK. Y 3B’SI3KY 3 IIMM OLIIHKU 3a HaBYaJIbHI IPOEKTH 1 TBOpU1 poOOTH
BUKOHYIOTh HAKOTTMYYBAJIbHY (PYHKIIII0, MOXKYTb (DiKCyBaTHCA B MOPT(OIIIO 1 BpaXOBYIOThCS MPH BUCTABIICHI TEMATHYHOI OLIHKH.

TemaTnka HaBYAIBHUX MPOEKTIB 3 (PI3UKH 1 aCTPOHOMII BH3HAUAETHCS BUUTENEM 1 MOXE IHIIIIOBAaTUCS Y4HAMH. KiIbKiCTh
rOJIMH, IO BIJIBOJIUTHCSI HA BUKOHAHHS HAaBYAJIBHUX IPOEKTIB, & TAKOX iX MOCIIJOBHICTh BU3HAYA€ThCs yuuTeneM. KinbKicTh
BUKOHAHHMX Ta OLIHEHUX MPOEKTIB MOXKe OyTH JOBUIHHOIO, ajie HE MEHIIE OJHOTO 3a HaBuajdbHUM pik. [Ipu GopMyBaHHI TeMaTHKU
IPOEKTIB JOLJIBHO BUXOJUTHU 3 HASIBHOI MaTepiajibHO-TEXHIYHO1 0a3u.

HaB4ajbHUll eKCIIEPUMEHT
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Kypc ¢i3uku i acTpoHOMIi CIpsIMOBaHUI Ha 3aCBOEHHS YYHSIMH HAyKOBHUX METOJIB Mi3HAHHS MPUPOIU. 3aBISIKH HaBYAILHOMY
EKCIIEPUMEHTY Y4YHI OBOJIOJIBAIOTh JOCBIJIOM MPaKTUYHOI AISUIBHOCTI JIFOACTBA B raiy3i 37100yTTs (DaKkTiB Ta iXHHOrO MOMEPETHBOIO
y3arajibHEHHsI Ha PiBHI €MIIPUYHUX YSBIICHb, MOHATH 1 3aKOHIB. EKCiepuMeHT BUKOHYE (DYHKI[IFO METOAY HaBYAJIBHOTO Mi3HAHHS,
3aBIIKH SIKOMY Y CBIJIOMOCTI YYHIB YTBOPIOIOTBHCS HOBI 3B’SI3KM Ta BIIHOIICHHS, (OPMYIOTHCS Cy0’€KTMBHO HOBE OCOOMCTICHE
3HaHHSA. BiH auaakTthuHO 3a0e3mnedye MpolecyalibHy CKJIAaJ0BY HaBUaHHS (Ii3UKM W acTpoHOMii, 30Kkpema (opmMye B YUHIB
eKCIIEpUMEHTAJIbHI BMIHHS 1 JOCIIIHUIIBKI HABUYKH, 030pOIO€ TX IHCTPYMEHTAPIEM JOCIIKEHHS, KM CTa€e 3aC000M HaBYaHHS.

HapuanpHuil ekciepuMeHT peai3yeTbes Y GopMi TEMOHCTPAIIHHOrO 1 (PPOHTAIBHOIO €KCIEPUMEHTY, pOOIT J1abOPATOPHOTO
MPaKTUKYMY, JOMAIIHIX JOCTIIIB 1 CHOCTEPEIKEHb.

VY mporpami HaBeIEHO OPIEHTOBHUM IEepeik poOIT, IO MOXYTh peali3oByBaTHCsA y ¢GopMi IPaKTUKyMy ab0 OKpeMHX
bpoHTanbHUX poOIT. BUuxonsum 3 menarorivyHoi JOUIIBHOCTI Ta 3aJIEKHO BiJl YMOB 1 HasBHOT MaTepiaibHOi 0a3u KabiHeTy (i3uKH i
aCTpOHOMIT BUYUTEIb MOXKE: BHM3HAYATH KOHKPETHY TEMAaTHUKY JIabopaTOpHUX podiT, hopMy iX peasisailii, MOCIIAOBHICTh U MICIE Y
HaBYaJIbHOMY IPOLIEC], KUIBKICTh FOJIMH HA 1X BUKOHAHHS, 3aMIHIOBATH OKpPEM1 poOOTH ab0 IEMOHCTpaLiiHI AOCIIAN PIBHOLUIHHUMH,
BUKOPUCTOBYBAaTH Pi3HI 1XHI MOJJIMBI BapiaHTH, IOMOBHIOBATH IIeH TMEpeliK TOJAaTKOBHUMH JIOCTiAaMH, KOPOTKOYACHUMU
eKCIIEpUMEHTAIILHUMU 3aBAaHHSMU, IPOMIOHYBATH 1HIILY TEMATUKY PpOOIT.

OckiapKH B OCHOBHIM IIKOJII B YYHIB 3arajioM cOpMOBaHi 0a30B1 eKCIIEpUMEHTAIbHI YMIHHSA i HABUYKH, TO y CTapIIiil KO
OCHOBHOIO METOI0 HaBYAJIbHOTO €KCIIEPUMEHTY € PO3BUTOK CAMOCTIMHOCTI Yy IJIaHYyBaHHI JOCIIIKEHb, 1000P1 aJeKBaTHUX METO/IIB 1
3ac001B JAOCTIIHKEHHS], TPOBEICHHI EKCIIEPUMEHTY, 00pOOIIl Oro pe3ybTariB Ta (OpMyBaHHI BUCHOBKIB. HaBuaibHMII €eKCIEpUMEHT
3 (p13UKHU Ta aCTPOHOMIi OPIEHTOBAHUI Ha T€, MO0 y4HI 3aCTOCOBYBAJIM Ha MPAKTHUIll PI3HOMAHITHI METOU (hi13UYHOI Ta ACTPOHOMIYHOI
HAyK{, OIMAaHOBYBAJM €JIEMEHTU MPOBEJAEHHS HAYKOBO-JOCIHIJHOI pOOOTH, CHIBBIJHOCHIM PE3YyJIbTaTU MPAKTUYHOI AISUIBHOCTI 3
TEOPi€r0, BUKOPUCTOBYBAIIM HA MPAKTHUIIl MIKIIPEAMETHI 3B’ SI3KH.

CamocTiliHe eKCIIepUMEHTYBaHHS YYHIB HEOOX1THO PO3IIMPIOBATH, BUKOPUCTOBYHOYM HANUTIPOCTIIE 00JIaIHAaHHS, 1HKOJIM HABITh
caMopoOHi mpuiaau i moOyrose obOnanHanHsA. Taki poOOTH MOBMHHI MaTH MOIIYKOBUHN XapakTep, 3aBSKUA YOMY y4Hi 30araqyroTbCs
HOBUMH (DaKTaMu, y3arajibHIOIOTh iX 1 pOOJISITH BUCHOBKH.

Oco0arBO Ba)XJIMBUM i 3a0€3MEYCHHS] ACTPOHOMIYHOTO CKIAJHHKA € TIPOBEACHHS CIOCTEPEKEHb HEOECHUX CBITHIL.
ACTpPOHOMIYHI CIIOCTEPEKEHHSI MOXKHA TIPOBOJAUTH BIIPOJIOBXK YCHOTO HABUAJIBLHOTO POKYy. BakinBo Hamepesn mokazatu Ti 00’€KTH i
SIBUIIA, SIKI HAJEKUTh BUBYATH. [li yac MiATOTOBKH ¥ MPOBEACHHS CIOCTEPEKEHb HEOOXITHO MOSICHUTH YYHSM, SIK KOPUCTYBATHChH
«IIlIkiTbHUM aCTPOHOMIYHUM KaJICHIApEM» YH «ACTPOHOMIYHHM KaJleHIapemM» Ta PYXOMOK KapToro 3opsHoro Heba. HeoOximHO
3a0X04YyBaTH YYHIB JI0 CAMOCTIHHOTO IIPOBEICHHS ACTPOHOMIUYHUX CIIOCTEPEKEHb.
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BypxnuBuii po3BUTOK HAayKd W TEXHIKM MPU3BOJUTH JO 3HAYHOTO OHOBJIIEHHS iH(OpMAIli Mpo acTPOHOMIYHI 00’€KTH, iX
¢G13u4HiI BiacTUBOCTI. ToMy JOLUIBHO 3HAOMHUTH Y4HIB (30KpeMa, W  dYepe3 Mepexy IHTepHeT) 13 OCTaHHIMU HayKOBUMU
BIIKPUTTSIMH, CYNPOBOKYBAaTH HABUYAIbHO-BUXOBHMI MPOIEC CyYaCHUMH HAOUYHHMMHU 3aco0aMH, a TaKOX EKCKYpCIsIMH [0
obcepBaTopiil 1 IIaHeTapiiB, HAYKOBUX YCTaHOB, (I3UYHUX Ta TEXHOJOTTUHHUX JIaOOpaTOPIH.

IIpakTH4Hi 3aHATTH 3 PO3B’A3yBaHHA 3a/1a4

OnHieo 3 HAMBaXKIUBIMIKMX AUTHOK POOOTH B CUCTEM1 HaBYaHHS (PI3UKW Ta acTpPOHOMII B IIKOJII € p038 'sa3Y8aAHHS 3A0ad.
Po3B’s13yBanHs 3a71a4, 0COOIMBO MPHUKIAAHOTO 3MICTY, CIPUSIE 3aKPIMJICHHIO BUBYECHOTO MaTepially, JEMOHCTPYE €IHICTh (Pi3UKH Ta
aCTPOHOMIi 3 MAaTeMAaTHKOIO, Ta IHIIUMH MPEIMETaMU TPUPOTHUYOTO HUKITY.

3anmadyi pi3HUX TUIIB MOKHA €(EKTHBHO BUKOPHCTOBYBATH Ha BCIX €Talax 3aCBOEHHS HOBOTO 3HAHHS: JUIsl PO3BUTKY 1HTEpPECY,
TBOPYMX 3/1I0HOCTEH 1 MOTUBAIIIT YUHIB 10 HAaBYaHHA (DI3UKH 1 ACTPOHOMIT, I111 YaC TOCTAHOBKHU MTPOOIEMH, 110 TOTPEOy€E PO3B’I3aHHS,
y mnpoueci (opmMyBaHHS HOBUX 3HaHb Y4YHIB, BUPOOJIEHHS NPAKTUYHUX YMIHb Y4YHIB, 3 METOK IIOBTOPEHHS, 3aKpPIIUICHHS,
CHUCTEMaTH3aIlli Ta y3araJlbHEHHS 3aCBOEHOTO Marepialdy, 3 METOK KOHTPOJIO SIKOCTI 3aCBOEHHS HABYAJIBHOTO Martepiany dYu
JIarHOCTYBAaHHSI HABYaJIbHUX JOCSITHEHb Y4YHIB TOIIO. B yMoOBax OCOOMCTICHO OpIEHTOBAHOIO Ta KOMIETEHTHICHOTO HaBYaHHS
BAXJIMBO 3IACHUTH 00Ip BIAMOBIIHUX KOMIIETEHTHICHO 30pPI€EHTOBAHUX 3aBJaHb 3 ypaxyBaHHSM IMI3HABAJbHUX MOXIJIMBOCTEH 1
HAxXWJIiB Y4YHIB, PIBHS iXHbOI TOTOBHOCTI JI0 TaKOi JsUTBHOCTI.

VY HaByaHH1 (I3UKHU 1 ACTPOHOMIT BaXKJIUBOIO (POPMOIO POOOTH 3 YUHSIMHU € CKJIAJIaHHsSI HUMHU 3aJ1ay, sIK1 32 3MICTOM MOAI0HI J10
TUX, M0 OynM pO3B’si3aHl Ha ypoIll, Hampukiaa, obepHeHux 3amad. Lleit mpuitom mocuTh e€DEKTUBHUN ISl PO3BUTKY TBOPUYHUX
3110HOCTEN Y4YHIB, IXHBOIO pPO3YMOBOTO IOTEHIIany. BpaxoBylouu AMJAKTUYHE 3HAY€HHs (QI3MYHUX 3a7a4d, MPONOHYETHCA
3aMpoBaJUTH MPAKTUKYM 13 X PO3B’SI3yBaHHS B MEKaX KOKHOTO PO3ILTY.

dizuka
PiBenb cTanmapry
10 kaac
(3 ronguHM HA TUXKJEHB; Bcboro 105 roaun)

OuikyBaHi pe3yJibTaTH HABYAHHSA YUYHS/y4eHUI \ Opi€cHTOBHUII 3MiCT HABYAJIBHOI0 MaTepiaay
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Beryn

3HaHHEBU KOMNOHEHM

Onepye nonammsamu i mepmiHamu:

CBITOTJISITHUN TIOTEHITIAT MPUPOJTHUYMX HAyK; QyHIaMEHTaIbHI (i3U4HI
TeOpii; OCHOBHI €Tanu PO3BUTKY (hI3UKH Ta aCTPOHOMIi B YKpaiHi 1 CBITI.
JisinbHICHUY KOMNOHEHM

xapakTepu3ye (i3UKy Ta aCTPOHOMIIO SIK IPUPOJAHHUYI HAyKU; HABOAWTH
npuKIagl QyHIaMEHTAIbHUX (PI3MYHUX TEOpld: BU3HAYA€ OCHOBHI €TaIH
ICTOPUYHOTO PO3BUTKY (DI3UKU Ta aCTPOHOMII.

Linnicnuu komnonenm

BUSIBJISIE  CTaBJIEHHA 70 (I3UKH
byHIaMEHTaIbHUX HAYK MIPO MPUPOY;
OL[IHIOE BHECOK BITYM3HAHOI (DI3UYHOI Ta aCTPOHOMIYHO1 HAYKH, BUJIATHUX
YKPATHChKUX YYEHHX Y PO3BUTOK CYYaCHOTO MPHUPOJ03HABCTBA.

Ta AacTPOHOMIl SIK TIPOBIIHUX

CBITOTNISIIHUIM TIOTEHIIAJI TPUPOJHUYMUX HayK. Poib
(G13MYHOrO Ta ACTPOHOMIYHOTO 3HAHHS B JKUTTI JIIOJUHU
Ta CYCHUIbHOMY pO3BUTKY. [loyaTkoBI BiZOMOCTI TpO
byHnaMeHTanbH1 (I3UYHI TEOopii SK OCHOBY Cy4acHOIi
¢bi3uyHOi HayKU.

AcTpoHOoMis SK mpuponHuya Hayka. OCHOBHI erTaru
pO3BUTKY (Di3uKHU Ta acTpoHOMIl. Di3UKa K TEOPETUUHA
OCHOBA Cy4acHOI aCTPOHOMI].

Po3aia 1. Mexanika

3HanHesUl KOMNOHEHM

Onepye nowsmmsamu i mepminamu: MEXaHIYHUHN pyX; MaTepialibHa TOYKA;
TLJI0 BJIIKY, IHEpLIaJIbHA CUCTEMA BIJUIIKY, TPAEKTOPIS, IEPEMILICHHS,
PO ICHU NTUISIX, IBUKICTh, MUTTEBA IMIBUJIKICTh, IPUCKOPEHHS,
NPUCKOPEHHS BUILHOIO MaAiHHS, MEPI0J, YaCTOTa, KyTOBA IIBUJIKICTb,
JIOLIEHTPOBE MPUCKOPEHHS, BIAHOCHICTh MEXAHIYHOTO PYXY; CUJIA,
pIBHOJIIIHA CHJI, Bara, Maca, 3aKOHHU JUHAMIKW;, MeXaHi4Ha po0oTa,
NOTY>KHICTh, KIHETUYHA €HEPrisl, NOTEHL1aJIbHa EHEeprisi, poOdoTa cuil
TSDKIHHS, TIPY>KHUX CHJI, CUJT TEPTSI, IMITYJIbC, IICHTP Mac Tijla, MOMEHT
CHJIH, TIOCTYJIATH CHEI1aJIbHOI TeOPii BIIHOCHOCTI.

Tlosichioe: OCHOBHI ITOHATTS Ta 3aKOHU, NPUHIUIIN MexaHiku Ta CTB,
dbopmynu g BU3HAUYCHHS (DI3UYHUX BEJTUYUH, MaTEeMaTUYH1 BUPA3U

Mexaniyauii pyx. OcHOBHa 3ajaya MEXaHIKH Ta
CIoco0u OMHCY PyXy Tila.

PiBHOMIpHHI 1 HEPIBHOMIPHHIA NPAMOIIHIMHUNA pyX.
BinHoCHICTh pyXy. 3aKOH J10/1aBaHHS IIBUIKOCTEH.

[Ipuckopenns. PiBHOnprCKOpeHHit pyX.

['padiku 3anekHOCTI KIHEMAaTHYHUX BEJIWYHH BiJl 4acy
TUISt PIBHOMIPHOTO 1 PIBHOIIPUCKOPEHOTO
MNPSMOJIIHIMHOTO PYXY.

PiBHOMIpHMIT pyx MarepiaibHOI TOYKH TIO KOIY.
HonentpoBe nmnpuckopeHHs. KyroBa Ta  iHiliHa
HMIBUAKICTD, B3a€EMO3B’ SI30K MK HHUMH.
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3aKOHIB MEXaHIKH, CyTHICTh IPUHIMIIB BIAHOCHOCTI ["amnines ta

A EiinmTeitna, BiTHOCHICTh TOBKWHU U 4acy, BITHOCHICTh OJTHOYACHOCTI
MOAIN y pyXoMill 1 HEpyXOMii CUCTeMI BIJTIKY, TPOCTOPOBO-YACOBI
BJIACTUBOCTI (DI3UYHOIO CBITY.

Bu3snauae yMOBH, 32 IKMX MEXaHIYHA €HEPris, IMITYJIbC 30€piraloThCs;
PIBHOBAru TiJ1; MEXI1 3aCTOCYBaHHsI 3aKOHIB MEXaHIKH.

JisinbHICHUL KOMNOHEHm

Cnocmepieae i onucye pi3Hi BUJIM MEXaHIYHOTO PyXy 1 MEXaHIYHOI
B3a€MO/III T B IPUPOJI 1 TEXHILII.

Po36’a3ye 3a0aui Ha 3aCTOCYBaHHS:

- (yHKI1OHANBHOI 3aJIEKHOCTI MK (PI3MYHUMH BEJIMUYMHAMHU HA:
PIBHOMIpHUH Ta PIBHONPUCKOPEHUM MPSAMOJIHIHHUN pyXH, BITHOCHUN
PYX, PIBHOMIpHUH PyX IO KOJy, pyX MiJ A€ KUTBKOX CHUJI, 3aCTOCYBaHHSI
3akoHiB HeloTOHa, ApXiMeaa, BCECBITHBOTO TSKIHHS; 30€pEKEHHS
(eHeprii, IMITyJIbCY).

Excnepumenmansno 00cniodxcye BIaCTUBOCTI PI3HUX BUIIIB PYXY,
nepegipsic 3aKOHU PyXy 1 30€peKeHHS; GUMIPIOE CHITH.

Vuie rpadiuno 300paxkaTu GyHKIIIOHATBHI 3JIEKHOCT1 OIUCY
MEXaHIYHOTO PyXy Ta B3a€MOJII.

Bukxopucmosye HaOyTi 3HaHHS y HAaBYAIBHIN 1 MPAKTUYHINA TISUTBHOCTI.

Linnicnuti komnonenm

Busiiisie cTaBieHHs Ta OIIHIOE HA SKICHOMY PIBHI pe3yJIbTaTH
BUKOPWCTAHHS 3HAHb 3 MEXaHIKHA B PEATbHUX KUTTEBUX CUTYAITisIX.
BucnioBmnioe cymkeHHsT PO MPOCTIp 1 Yac, 3B’ 30K KJIACUYHOI Ta

Cuu B MexaHili. [HepiianbHl CUCTEMHU BIITIKY.
[Tpunuun BimHocHocTti ["anines. Maca. 3akonun HeroTona
Ta iX 3aCTOCYBaHHS JJI PO3B'A3yBaHHs 3a/1ay.
['paBiTariitHa B3aeMoisl. 3aKOH BCECBITHBOT'O TSIKIHHSI.
Cuna TsoKk1HHS Ta Bara Tuia. Pyx Tina B o cuiu
TSOKIHHA. BiUibHe mamigas.

Pyx Tina mig miero KinbKox cui. 3akoH Apximena.
PiBnoBara tin. MomeHT cwid. YMOBU PIBHOBard Till.
LleHTp TsOHKIHHS Ta LEHTpP Mac Tiia.

Imnysibe, 3aKOH 30€pEKEHHS IMITYJIbCY.

Kinetnuna i notenmianpHa eHeprisa. [loTyxHicTh. 3aKoH
30epeKeHHs MEXaHIYHOi eHeprii. 3aCTOCYBaHHS 3aKOHIB
30epeKCHHS B MEXaHIIT.

Me3xi 3aCTOCYBaHHSI 3aKOHIB KJIACUYHOI MEXaHIKH.
OcHosHi ntosokends CTB ta 1xH1 HacIIaKH.
PensTuBICTCHLKHI 3aKOH NOJaBaHHS IIBUIKOCTEH.

Pexomernoosani oemoncmpayii

BigHOCHICTH pyXYy.
HarmnpsiM miBuaKocCTi mij] 4ac pyxy Mo Komy.
OGepTaHHs TJ1a 3 PI3HOIO YACTOTOIO.
JlomaBaHHSI CHJI, IO AIIOTH ITiJ KyTOM OJTHA JIO
OJIHOI.
5. Bara Tina mig 4ac mpuCKOPEHOTo MiJHIMaHHS Ta

MMalHHA.
6. PiBHOBara TuI miJ J1€10 KIJTbKOX CHJL.

el S
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PENSATUBICTCHKOT (PI3UKHU.

7. Hocmin 13 «xomnobom ["amimes.
8. IIpo Teopiro BiAHOCHOCTI ((hparMeHTH BiI€O)

Haeuanvni npoexkmu

Ipaxmukym i3 po3e’azyeanns 3aday
Jlabopamopnuit npakxmuxkym

Opienmosna memamuka eKcnepumeHmaibHux
pobim

BusHaueHHs TNpuCKOpeHHs pyxXy Tida Tij dac
MPSMOJTIHITHOTO PIBHOMPUCKOPEHOTO PYXY.

BuznaueHHs MpUCKOPEHHS BUILHOTO MaIIHHS TiJa.

Busnauennss  mepiogy,  4acTOTH,  JIHIAHOL
MIBUJKOCTI Ta JOIEHTPOBOTO TMPUCKOPEHHS TUIa MpHU
PIBHOMIPHOMY pYC1 11O KOJY.

BuznaueHHs 11eHTpa Mac miockux Qiryp.

JocnipkeHHs pyXy Tijla, KHHYTOTO ITi KyTOM JI0
TOPU30HTY.

Po3zain 2. MoJsiekyJsipHa izuka Ta TepMoIMHAMIKA

3HaHHEBU KOMNOHEHM

Onepye nonsmmsamu i mepminamu: aTOMU 1 MOJIEKYJIU, KUIbKICTh
PEYOBHHHM, aTOMHE PO, HAHOMAaTepialid, OCHOBHI mojioxkeHHss MKT;
17lealbHUMN ra3, TUCK ra3y, Ta30B1 3aKOHH, OCHOBHE piBHAHHS MKT,
PIBHSIHHS CTaHy 1€aJbHOTO rasy, 130MpOoIeCH; BHYTPILIHS €HEpris,
po0oTa ra3zy, nepuiuii 3aKoH TEPMOIMHAMIKH; HACHYeHa Ta HEHACUYEHa
napa, adCOJIFOTHA Ta BIIHOCHA BOJIOTICTh MOBITPS; TOBEPXHEBUI HATAT
plAMHYU, 3MOYYBaHHS, KalllJISIPHI SBUIIA; MEXaHIYHA HAMpyTa, 3aKoH ['yKka,
MoxyJib FOHra.

lloscnioe: nuckpeTHy OyA0BY pedOBUHU, OCHOBHI nosioxkeHHs1 MKT;

CyuacHi ociKeHHs Oy0BH PEYOBUHHU.

Atomu 1 Mosiekysiu. bygoBa aroma. Hanomarepianu.

OcCHOBU MOJIEKYJISIPHO-KIHETUYHOT Te€opii Oya0BH
PEYOBHHM.

Ineanpamii ra3. Tuck ra3zy. OcHOBHE pIBHSHHSA
MOJICKYJISIPHO-KIHETUYHOI ~ Teopli  17eaJbHOr0  rasy.
AOcomoTHA 1IKajaa TeMIIeparyp.

PiBHsIHHA cTaHy iieanbHOrO ra3zy. [3omporiecu.

Buytpimnas enepris Tui. Kiugbkicts Teruotu. Pobora
TEPMOIMHAMIYHOTO MPOLIECY. [Tepumin 3aKOH
TepMOJMHaMIKU. AiabaTHUM TIpoIiec.
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BJIACTUBOCTI arperaTHUX cTaHiB pedyoBUHU Ha ocHOBI MKT,
TEPMOAMHAMIUYHUN Ta MOJIEKYIAPHO-KIHETUYHHUM 3MICT TEMIEPaTypH,
OCHOBHE PIBHSHHS MOJIEKYJIIPHO-KIHETUYHOT TEOPii, ra30B1 3aKOHH,
EHTPOIIIIO SIK XapaKTEPUCTUKY HAMPSMKY 1 HEOOOPOTHOCTI MPOTIKAHHS
MPOILIECIB Y CUCTEMI; 3aCTOCYBaHHsI MEPIIOTO 3aKOHY TEPMOAUHAMIKH 10
130MPOIIECiB, MPUHITUI Jii TEIJIOBUX MAIllMH, BJIACTUBOCTI PiJMH, T'a3iB Ta
TBEpIUX TUI Ta X Pa30Bi MEPeXou, 3aJECKHICTh TUCKY 1 TyCTUHH
HAaCUYCHOI MMapHu Bl TeMIepaTypH, KalJIsIpHICTh 1 3MOYyBaHHsI, Jllarpamy
CTaHy PEUYOBHHH.

JisinbHICHUL KOMNOHEHm

PO3B’sA3yE€ 3a/1a4i: Ha PO3PAXyHOK KUTBKOCTI pEYOBHHH; BUKOPUCTAHHS
ocHoBHOro piBHsIHHS MKT; piBHSAHHS CTaHy ra3y; ra30BHX 3aKOHIB;
nepmioro 3akoHy tepmoanHamiky, KK/[ TermnoBoi Mammuu; BU3HAYCHHS
BOJIOT'OCTI MOBITPS, TOBEPXHEBOT'O HATSTY; BUSHAYCHHS MOJTYJISI
PY>KHOCTI.

byoye ta ananizye rpadiku 130nporecis;

Excnepumenmanvro 0ocniodcye 130MpoLeCH, 8U3HAYAE BOJIOTICTh MOBITPS,
CHITY TTIOBEPXHEBOTO HATSTY PEUOBUHH.

Linnicnuit komnonenm

OYiHIOE. 3HAYEHHS TEIJIOBHX SIBMIL, BOJIOTOCTI, KaNUISPHUX SBHUIIA IS
KUTTEAISUIBHOCTI  OlocepH; mepeBard Ta HEAONIKA PIZHUX JDKepen
€HEprii; yCBIOMIIIOE BaXKIWBICTh 3HAaHb MPO OYIOBY PEYOBMHH IS
PO3BUTKY CY4YacCHOI TEXHIKM Ta TEXHOJIOT1H, BCTAHOBJICHHS YWHHUKIB
IIKIJUTMBOTO BIUIUBY HA JIIOJAWHY Ta HABKOJMIIIHE CEPEIOBUINEC Ta
BUPOOJICHHS METO/IIB HOr0 3MEHIIIEHHS.

TennoBi mamuuu. [lpuHuun aii TEIIOBUX MAILKH.
[Mukn TtemmoBux wMamuH. KoedimienT kopucHOi il
TEIJIOBUX MAIIIUH.

HeobopoTtHicTh TemioBux npouecis. EHTpormis.

BnactuBocTi HacH4YeHOT i HEHACHYEHOT TTapH.

Bosoricte nositps.

[ToBepxHeBuit HaTsIr piguHU. 3MouyBaHHs. Kaminsphi
SIBUIIIA.

JHedopmariii. MexaHiuHI BIACTUBOCTI TBEPAWX Ti.
Monayns FOHnra.

Pexomenoosani oemoncmpayii
BiactuBocTi Hacu4eHoOi mapu.
Kuninus Boau 3a 3HWKEHOTO THUCKY.
BynoBa i mpuHLHUII A1l ICUXPOMETPA.
[ToBepxHEBUM HATAT PIIUHU.
Ckopo4eHHs MOBEPXHI MUJIbHUX ILIIBOK.
Kaninspue migHiMaHHS PiTUHH.
[Ipy>xHa i 3anuinkoBa aedopmarii.
BupornyBanss kpucTamis.
BiactuBocTi Ta 3aCTOCYBaHHSI PiIKUX KPUCTAJIIB 1
HOJIIMEPIB.
10.3anexHICTh
TEMIEPATYPOIO.
11.3mMiHa BHYTPIIIHBOT
BUKOHAHHS POOOTH.
12.HeoO0pOTHICTh TETIIOBUX MPOLIECIB.
13.ITpuHIMI 11i TETJIOBOTO JIBUTYHA.
14.Mojieni pi3HUX BU/IIB TEIJIOBUX JIBUTYHIB.

WX R WD =

MIK 00’eMOM, THUCKOM 1

CHEeprii TuTa BHACIIIOK
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15.by10Ba X0JIOAUIBHOT MAILIMHM.

Haesuanvni npoexmu

Ipaxmukym i3 po3e’azyeanns 3aday

Jlabopamopnuit npakmuxkym

pix

OpienmosHa memamura eKcnepumMeHmanbHux
pobim
BuBueHHsI 0JTHOTO 3 130MPOIIECIB.
BusnauenHs koedilieHTa MOBEPXHEBOT'O HATATY
WHU.
BusHaueHHs1 MOAYJIS PYKHOCTI PI3HUX PEYOBUH.

Haeuanvni npoexmu

Ilpaxmukym i3 po3e’azyeanns 3aoay

Y3azanvnwioui 3anammsa
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11 kaac
(4 ronuHU Ha TUXKAEHD BChOro 140 roiuH, 3 HUX HA aCTPOHOMIYHUHN CKJIAJIHUK BIIBOJAUTHCS 35 rOAMH)

Po3aia 1. Enexkrpoannamika

3HaHHEBU KOMNOHEHM

Onepye nonammsamu i mepmiHamu:

TOYKOBUH 3apsifl, €ICKTPU3AILis TiJ, eICKTPUIHUHN 3apsi,
CJICKTpUYHE T0J1e, 3akoH KyoHa, JIiHii HanpyKeHOCTI
CJICKTPUYHOTO TIOJISI, HAMIPY>KEHICTh €JIEKTPUYHOTO MOJIs, TOTCHITIa
Ta PI3HULIS TOTEHIIAJIB, EHEPTisl eNEKTPUYHOTO MOJIsl, EICKTPUYHA
€MHICTh, KOHJIEHCATOP, NOCTIMHUN €JIEKTPUUHUI CTPYM, JIKEPEIO
CTpyMy, CTOPOHHI cwu, cuia ctpymy, EPC, omip mpoBinnuka,
HAJIIPOBIIHICTb, MOTYKHICTh €JIEKTPUYHOTO CTPYMY; TIOCIIITOBHE 1
napasnenbHe 3'€JHaHHS MPOBIAHKKIB; 3aKkoH OMa, 3akoH J[>oyJis-
Jlenna, HOCIi €IEKTPUYHOTO CTPYMY B PI3HUX CepeoBUIIAX, AipKa,
CJICKTPOHHO-AIPKOBUIM MEPEXiJl, EEKTPOIITH, CICKTPOTITHYHA
JMCOIIIaIis, eIeKTPpOoIi3, 3aKkoH Dapajes, 10H13a1lis ra3iB, Ta30BHM
pO3psT Ta HOTO BUIM, TEPMOCIICKTPOHHA €MICIsl, MarHiTHA
B3a€MO/IisI, BEKTOP MarHiTHOI IHIYKIIii, cuia AMIiepa, cujia
JlopeHria, sBUIIE €IEKTPOMArHITHOI 1HAYKIII{, MAaTHITHUHN TOTIK,
npaBuiio JIeHna, 3aKoH eeKTPOMAarHiTHOI 1HAYKIII1, SBHIIE
CaMOIHAYKIII1, 1HYKTUBHICTb, €HEPTisl MAarHITHOTO TOJS CTPYMY.

Iloscuroe: BNacTUBOCTI €EKTPUYHOTO OIS, TPUHIIUII
CYNEepIO3HuIlii, 3B’ 30K HAIIPYKEHOCT1 eJIEKTPUYHOTO TOJIA 3
PI3HUIICIO MTOTEHIIIAIB; CYTHICTh CHJIOBOI Ta €HEPreTUYHOT
XapaKTEPUCTUK €JIEKTPUYHOIO 1 MarHITHOTO 1oJIs, 3aKkoH OMa aJis
MOBHOTO KOJa, MPUPOAY EIEKTPUYHOTO CTPYMY B METaJIaX,

EnexrpomarunitHa B3aemonisi. Enexrpuune mose.
Hamnpy>xeHicTb enekTpuuHoro nois. [IpuHnun cyneprnosuiiii.
Enextpuuna B3aemoist ToukoBuX 3apsijiB. 3akoH KyoHa.

PedoBuna B enektpuunomy moii. IlpoBigHukM 1
T1EJIEKTPUKU B €JICKTPUYHOMY TOJI1.

Po6oTa mig yac mepemitieHHs 3apsay B OJHOPITHOMY
enexkTpuuHoMy noui. [ToTeHItian exeKTpUuYHOro moisl.
Piznunsg notenianis. 3B’ 130K HAMIPY>KEHOCT] €IEKTPUIHOTO
MOJIS 3 PI3HUIICIO TTOTEHITIAIB.

EnextpoemHuicTs. EnekTpoeMHICTh TIIOCKOTO
KOHJIeHcaTopa. 3’ e qHaHHs KoHJeHcaTopiB. Enepris
€JIEKTPUYHOTO T0JIs. BUKOpPHCTaHHS KOHIEHCATOPIB Y
TEXHILII.

[TocTiiinuii enexTpuunuii ctpym. EnexrpopyuiitHa cua.
3axon Oma 171 MOBHOTO KoJjia. Po3paxyHOK eNeKTPUYHUX KiJl
3 TIOCJIIJIOBHUM 1 TIapajieIbHUM 3'€THAaHHSM MPOBITHUKIB.
PoboTa Ta moTyXHICTh €EKTPUUHOr0 CTpyMy. besmneka mif
gac poOOTH 3 €IEKTPUUYHUMHU TTPUCTPOSMHU.

EnexTpuuHuii cTpyMm y MeTanax. 3alIeKHICTb IUTOMOTO
oropy Bia Temneparypu. HaanpoBinHiCTb.

EnexTponpoBigHICTh HAMIBIPOBIIHUKIB. BiacHa 1
JIOMIIIIKOBA TIPOBIIHICTh HAMIBIPOBIAHUKIB. EjexkTpoHHO-
JTIPKOBHH Iepexija: oro BIaCTUBOCTI 1 3aCTOCYBaHHS.
HamniBopoBiiHUKOBA eleMeHTHa 0a3a cy4acHoi
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€JIEKTPOJIITaX, ra3ax, HamiBIPOBIAHUKAX, BAKYYMi, €JIEKTPOHHY
IPOBITHICTH METAJIIB Ta EJIEKTPONPOBIAHICTH HAIIBIIPOBIIHUKIB,
BJIACTUBOCTI TIa3MU;

IPUPOY €IEKTPOMArHiTHOI B3a€MO/IIi, JIIF0 MarHiTHOIO MOJIs Ha
MPOBIIHUK 31 CTPYMOM, PyXOMI 3apsi/iKeH1 YaCTUHKH, 3aKOH
€JIEKTPOMArHITHO1 IHAYKI1, IPUHLIMI i €IEKTPUYHUX JBUTYHIB.
JisnoHicHULL KOMROHEHM

Po3e’a3ye 3adaui: Ha 3actocyBaHHS (GOpPMYJI  HAIPY>KEHOCTI
CJIEKTPUYHOTO TOJs,, HANpPYKEHOCTI TMOJsI TOYKOBOTO 3apsiy,
NPUHIMITY CYIEPHO3UIlli TMOJIB; €MHOCTI KOHJEHCATOpa, €Heprii
3apsAKEHOr0 KOHJIEHcaTopa; Ha 3akoH Oma Juisl IOBHOI'O KOJia; Ha
pO3paxyHOK  €JIEKTPUYHUX KIJT 3 TMOCTIJOBHUM 1 TMapajelbHUM
3’€JHAaHHSM TIPOBIJHUKIB, BU3HAUYEHHS POOOTH Ta MOTY>KHOCTI
CIEKTPUYHOTO CTPyMy; Ha B3aEMOJII0 MAarHITHOTO TOJNS 3
MPOBIIHUKOM 31 CTPYMOM, 3aCTOCYBaHHS (PopMyls cuiu Awmrepa,
cuin  JlopeHna, 3akoHy —enekTpomarHiTHoi  1HAykuii, EPC
CaMOIHIYKIIi1, €Heprii MarHiTHOTO MOJIS.

Buznauae wanpsm iHAyKIIHHOTO CTpyMy, cuiin JlopeHia ta
Awmnepa;

306padicye enekTpuyHe 1 MarHiTHE MoJie 3a JOTIOMOTOI0 CHIIOBUX
JIHINA, CXeMH 3’ €THAHb.

Jompumyemuca nipaBuil 6€3MeKH KUTTEAISUTBHOCTI M1/ 4ac poOoTH
3 €JICKTPUYHUMHU MPUJIaIaMu Ta 00JIaTHAHHSIIM.

Excnepumenmanvno Buznadae EPC mkepena ctpymy, TOCTIIKYE
CJICKTPUYHI KOJIa 3 PI3HUMH €JIEMEHTaMHU, SBUIIA €JIEKTPOMAarHiTHO1
THAYKIIII.

Linnicnuu komnonenm

OulHIOE MEPCIEKTUBU TEXHIYHOIO BUKOPUCTAHHS:

MIKpPOEJIEKTPOHIKH.

Enextpuunwuii cTpyM y po3unMHax 1 po3IuiaBax
enekTpoiTiB. EnekTposi3 Ta oro 3akoHw.

["a30B1 po3psiau Ta ix 3acTocyBaHHs. [lna3ma.

Enextpuunuii ctpym y BakyyMi. TepMoenekTpoHHa
eMicisl.

3acToCyBaHHsI €IIEKTPUYHOTO CTPYMY Y PIZHUX
CepeIOBUIIAX Y TEXHIIIl 1 TEXHOJIOT15IX.

Enextpuyna i marnitHa B3aemotii. Bzaemomist
MPOBIJHUKIB 31 CTpyMOM. MarHiTHe niosie ctpymy. JIiHii
MarHiTHOTO TOJIS MPSMOTO 1 KOJIOBOro CTpyMiB. [HayKIIis
MarditHoro noJis. [ToTik MarHiTHOT IHTYKITII.

Jliss MarHiTHOTO TOJISl HA TPOBIAHUK 31 cTpyMoM. Cuiia
Awmriepa. Jlist MarHiTHOTO TIOJISI HA PYyXOMI 3apsKEeH1
yactuHku. Cuia Jlopenna. [Tpuniumn nii enekTpuaHux
JIBUTYHIB.

EnexrpomMarnitHa iHAyKIlis. MarHiTHUH OTIK. 3aKOH

€JIEKTPOMArHITHOI 1IHAYKU1i. CaMOIHyKLisl. [HIyKTUBHICTb.

Eneprist MaraiTHOTO MOJISI.
BukopucTranHs sSBUIIA €JIEKTPOMArHiTHOT IHAYKIIIT B
Cy4YacHIN TEXHIIll 1 TEXHOJOTIsX.

Pexomenoosani oemoncmpayii
. Enextpudne mone 3apspKeHUX KyJIbOK.

N —

€MHOCTI.
3. Enepris 3apspKeHOT0 KOHIEHCATOPA.

. bynoBa i nis koHAeHcaTopa MOCTIMHOI Ta 3MiHHOI
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HaIIBIPOBITHUKOBUX MPUIA/iB; €JIEKTPUUYHOIO CTPYMY B PIZHUX
CEPENOBUINAX; MATHITHOTO MOJISl B MEAUITMHI; MarHITHUX
BJIACTUBOCTEH PEUOBUHU; €HEProeeKTUBHICTh PI3HUX
€JIEKTPOIPUIIA/IIB;

YCB1JIOMJTIO€ HEOOX1THICTh T4 OCHOBH1 TIPUHITUIIH
eHepro30epekeHHs B MOOYTI.

4. 3anexuictb cuim ctpymy Big EPC mxepena ta

MTOBHOTO OTIOPY KOJIA.

Jis Mar"iTHOTO TOJIS HA CTPYM.

EnexrpomarnitHa iHaykuid. [Ipasumo Jlenua.

7. 3anexnicte EPC iHayKImiil Bil MIBUAKOCTI 3MIHU
MarHiTHOTO MOTOKY.

8. 3anexnicts EPC caMoiHyKIIii Bil MIBHAKOCTI 3MiHU
CUJIU CTPYMY B KOJI1 Ta 1HIYKTUBHOCT1 ITPOBIHUKA.

SN

Haesuanvni npoexmu

Ipaxmukym i3 po3e’a3yeanns 3aday

Jlabopamopnuit npakmuxkym

OpienmosHa memamuKka eKcnepumMeHmanbHux pooim

Bu3HaueHHs1 eHeprii 3apsIKEHOro KOHJEHcaTtopa Ta
HOT0 €EMHOCTI.

[lepeBipka 3aKOHIB MOCTIZOBHOIO Ta MapajeiabHOrO
3'€eTHaHHS MTPOBITHUKIB.

Busnauennss EPC Ta BHYTpIIIHBOTO OIOPY JKEpena
CTPYMY.

PosmipenHss Mex BUMIPIOBaHHSA amIepMeTpa Ta
BOJIBTMETPA.

JlocmimKeHHsT BIACTUBOCTEHN P-n MEpexoy.

JlocmimxeHHs €JIEKTPUYHOTO KoJ1a 3
HaMIBIPOBITHUKOBHUM J10J10M

Busnauenns €IEKTPOXIMIYHOTO CKBIBAJICHTY
PEYOBHHH.

JlocnipkeHHs IBUITA €1EKTPOMAarHiTHOI 1HAYKITi.

Po3ain 2. KoruBaHHA Ta XBWJII
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3Hanuesuti KOMNOHEHM

Onepye noHaAmmamu i mepmiHamu:

BUJIM MEXaHIYHUX KOJIMBAaHb; FTAPMOHIYHI KOJIMBaHHS; MEPi0]
KOJIMBAaHb MaTEeMAaTHYHOTO Ta MPYXUHHOTO MasTHUKA; MEXaHIYHI
XBUJI1; JIOBKMHA XBUJI, IHTEpPEpEHIlis 1 AU(paKilis XBUJIb, BUIbHI
CJICKTPOMArHiTHI KOJIMBaHHS; KOJIMBAIBHUIN KOHTYP; PE30HAHC,
BUMYIIICH] €JIEKTPUYHI KOJMBAHHS, 3MIHHUN CTPYM,
TpaHcpopMaTop, eIEeKTPOMArHiTHI XBUJI1; CBITJI0, 3aKOHH
BiJIOMBAHHS 1 3aJIOMJICHHS CBITJIa, IUCTIEPCIs CBITIIA,
iHTepdepeHItis, Audpaxiiis Ta MoJspu3allis CBITia, CHiia CBITIa,
OCBITJICHHICTb, SICKPaBICTb.

TloscHioe mepeTBOPEHHS SHEPrii B KOJIMBATHHUX CUCTEMAX;
YTBOPEHHSI ¥ MOUIMPEHHS] MEXAHIYHUX 1 €JIEKTPOMArHITHUX XBUJIb;
Jliara30HU eJIEKTPOMArHITHUX XBUJIb Ta 1X BIIACTUBOCTI; CYyTHICTh
3MIHHOTO CTPYMY SIK BUMYIIEHUX €JIEKTPOMArHiTHUX KOJIMBaHb,
OyZ10BYy Ta MPUHLMII A1l TpaHCHOpPMATOPa; MOSICHIOE HA IKICHOMY
PIBHI MPUHIIUIHA J1i €JEeKTPONOOYTOBUX MPHIIA/IIB 1 IPUCTPOIB
(pazio, TENEKOMYHIKAIIHHUX MPUCTPOIB TOLIO); CYTh XBUIHOBUX
BJIACTUBOCTEH CBITJIA: TOMIMPEHHS CBITJIA B PI3HUX CEPEIOBUIIAX,
PO3CiIOBaHHS U MOTJIMHAHHSA CBITJIa; 1HTepdEepeHIlio i qudpaxiiiro
CBITJIOBUX XBHJIb; TIOJIIPU3AIIIIO 1 IUCIIEPCIIO CBITIIA.

JisnoHicHULL KOMNOHEHM

Excnepumenmanvno BU3Hauae nepioj KOJIMBaHb MasiTHUKA,
JIOBKMHY €JIEKTPOMATrHITHOI XBUJI1 32 ii 4aCTOTOIO;

JOCIIIJIKY€ 3aJI€KHICTD MEeP10AY KOJMBaHb MasTHHKA.

Po36’a3ye 3a0aui Ha 3acTOCYyBaHHS (POPMYJIH B3a€EMO3B’SI3KY
JOBXXHHH, TIEpIoAY U MIBUAKOCTI MOMMUPEHHS XBUII1; 3aKOHU
r€OMETPUYHOI ONTUKH, Nepio NU(paKIiiiHOT TpPaTKH,

Mexaniuni KonuBaHHs. ['apMOHIYH1 KONMBaHHS. PIBHSIHHS
TapMOHIYHUX KOJIMBaHb. MaTeMaTUYHUI Ta TPy KUHHUN
MasTHUKU. [lepeTBOpeHHs eHeprii miJl Yac KOJIUBaHb.
Bumyieni konuBanHs. [IOHATTS Mpo aBTOKOJIMBAHHS.
Pe3onanc.

[TomupeHHss MeXaHIYHUX  KOJHUBAaHb
cepenoBuil. [Ipunmmn I roiirenca.

BinpH1 enekTpomarHiTHi kKoJuBaHHA. KoMMBHUNA KOHTYD.

BumyiiieHi enekTpoMarHiTHi KOJIMBaHHS.

y  OPYKHOMY

3MiHHUN CcTpyM Ta #oro Xxapakrepuctuku.  Jliroui
3HAYCHHsS HAmpyrd 1 CUiaum cTpyMmy. Tparcdopmarop.
BupobHuntBo, mnepemaya Ta  BUKOPUCTaHHS  €HEPTii

EJIEKTPUYHOTO CTPYMY.

YTBOpeHHSI 1 TIOMIMPEHHSI EJICKTPOMArHiTHUX XBHIIb.
BractuBocTi e1eKTpOMarHiTHUX XBWIJIb. DI3WYHI OCHOBU
CYyYaCHOTI'0 TE€JIEKOMYHIKALIMHOTO 3B’ SI3KY.

CBiTiiO sIK eneKkTpoMmarHiTHa xBuis. [lommpeHHs
cBiTia B  pi3HUX cepenoBumax. Edexr Jlommepa.
[lornmuuanHss 1 poscitoBaHHS cCBiTHA. I[HTepdepenisa 1
nudpakiis cBiTIOBUX XBWiIb. [lojspusamis ¥ aucmnepcis
cBitTma. OcHOBHI  (OTOMETPUYHI  BEJIMYMHU Ta  IX
BUMIpPIOBaHHS.

['eomeTpryHa onTHKA SIK TPAHUYHUM BUIIAJOK XBUJIBOBOI.
3akoHn reoMeTpuyHoi onTuku. [loOymoBa 300pakeHb,
oJlepKaHUX 3a JIOMOMOroro JiH3 1 m3epkan. Kyt 3opy.
OnTuyHi TPWIaIY Ta X 3aCTOCYBAHHSI.
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dboTOMETPUYH1 BEIUUYHHHU.

IIpeocmasnsie oTpuMaHi pe3ynbTaTi rpadivyHo 1 3a JOIOMOT 00 Pexomenoosani oemoncmpayii

dbopmyi. Bynye 300paxkeHHs, ofepKaHi 3a IOMOMOTOIO JI3epKall 1 1. BinpHI KOJIMBaHHS BaHTaXXy Ha HUTI[I Ta BAHTAXy Ha

JH3. OPYKHUHI.

L[inHicHut KOMnoHeHm 2. BumyieH1 KOJMBaHHS.

O11HIOE BaXJIMBICTh CIIOCTEPEKEHDb Y BChOMY Jlana3oH1 3. Pe3oHanc.

€JIEKTPOMArHITHOTO CIEKTPa; MOKJIMBOCTI BUKOPUCTAHHS PI3HUX 4. BinbpHI eleKTpOMarHiTHI KOJIMBAaHHS HU3bKOI YaCTOTH

BU/IIB €JICKTPOMAarHiTHUX XBUJIb Y TEXHIIll, HA BAPOOHHUIITBI; B KOJIUBAJTLHOMY KOHTYPI Ta 3aJIeKHICTh IXHBO1

3aCTOCYBaHHS ONTHUYHUX SBHIL Yy TEXHIIl i BUPOOHUIITBI. YaCTOTH BiJl €IEKTPOEMHOCTI Ta 1HIYKTUBHOCTI
KOHTYDY.

5. YTBOpEHHs 3MIHHOT'O CTPYMY y BUTKY MiJ 4yac HOro
o0epTaHHs B MAarHITHOMY TOJI.

6. OcuuiorpamMu 3MIHHOTO CTPYMY.

7. BunpoMiHiOBaHHS 1 TPUIMaHHA €JIEKTPOMAarHiTHUX
XBUJIb.

8. CBITJIOBO/I.

9. Opep>xanHs iHTep(EPEHIIIHHUX CMYT.

10. Iudpakiiist cBiTia BiJl BY3bKOI IIUIMHU Ta
nudpakIiiftHOl rpaTKy.

11.Jlucniepcis cBiTiaa mig 9ac HOro MpoxXoHKeHHS KPi3b
TPUTPAHHY HPU3MY.

Haeuanvni npoexmu

Ipaxkmukym i3 po3e’a3zyeanns 3aday

Jlabopamopnuit npakmuxkym OpicHmogHi memu eKCnepumMeHmanbHux pooim
Bu3HaueHHsT TPUCKOPEHHS BUIBHOIO TMAJIHHS 32
JIOIIOMOT'00 HUTSIHOTO MAsITHUKA.
JlociiKeHHsl KOJMBaHb MPY>KMHHOIO MasgTHHKA.
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BusHadeHHs po3A1IbHOT 3IaTHOCTI JIFOJICHKOTO OKa.
BusHaueHHs HOBXXWHU CBITJIOBOI XBUIIL.

Pozain 3. KBanToBa ¢i3zuka

3nannesull KOMNOHEHM

Onepye nowammsamu i mepminamy: ctana I[lnaHka Ta ii 3Ha4eHHS,
MIBUAKICTH TOIIUPEHHS CBITJIAa y BaKyyMi, IOBITP1 i BO1; PIBHSIHHS
Entnmreitna st gotoedekty;  paiOaKkTUBHICTh, O-po3mai, [3-
po3maj, y-BUIIPOMIHIOBaHHS, MEPioJ MIBPO3MaLy, TEPMOSAIEPHUN
CHUHTE3, MUTOMa EHEpris 3B'SI3KYy, CHEPreTMYHUIl BHUXIJ SAEPHOI
peaxiiii, KBapKH.

Ioscuroe: cyTHICTh KBAaHTOBHX TocTynaTiB bopa, enepreruyni
CTaHM aToMa, MOJIOKEHHSI XBUJILOBOI 1 KBAHTOBOI TE€OPIi CBITIIA,
piBHAHHS EiHiuTeliHa 1151 GoToedeKTy; aTOMHI 1 MOJEKYJISIPHI
CHEKTPHU, TPOTOHHO- HEUTPOHHY MOJIENIb AaTOMHOTO SI/IPa; CTIUKICTh
anep, anbda- 1 6era-po3naau, Aepext Mac, GopMyTy B3a€MO3B’A3KY
MacH Ta eHeprii, crocoOu 3a0e3nedeHHs 0e3MeKu SIePHUX
peaktopiB 1 AEC, MeTou peecTpalili e1eMEHTapHUX YaCTHHOK.

JisnbHicHULL KOMNOHEHM

Po3s’sa3ye 3a0aui Ha po3paxyHOK €HEprii Ta IMMOyJibCcy (OTOHA,
3actocyBanHs (opmynu Ilnamka, piBHsHHS ElHmTelHa nis
dotoedexTy, kBaHTOBHX mnoctynariB H.bopa, eneprito 3B’s3Ky
aTOMHOTO SIIpa, 3aKOH PaJI0aKTUBHOTO PO3MAaIy, B3a€MO3B’SI30K
MacH Ta Heprii.

Linnicuuit komnonenum

Or1iHI0€ 1CTOPUYHI OCOOJIMBOCTI PO3BUTKY BYEHHS PO CBITJIO,

KBanToBi BnacTuBOCTI aTomMa. KBaHTOBI OCTyIaTH
M.bopa.

BunpominioBaHHS Ta MOTJIMHAHHS CBITJIa aTOMaMHU.
ATOMHI 1 MOJIEKYJISIpHI crieKTpu. HenepepBHuil ciekTp
cBitia. Crnekrpockorn. CrekTpaibHUl aHaji3 Ta Horo
3aCTOCYBAHHS.

KBanToBi BnactuBocTi cBiTia. ['imoresa M. Ilnanka
CeiTiioBi kBanTu. EHepris Ta iMmybsc GOTOHA.

®dotoedekr. PiBHsAHHSI  doTOChEKTY.
dotoedekty. ConsiuHi Oarapei.

AtomHe sapo. SxepHi cuim Ta iX ocoOnuBOCTI. SnepHi
peakiii. PagioakTUBHICTb. 3aKOH PaJl0aKTUBHOIO PO3MAY.
B3aemo3B’s130k Macu Ta eHeprii. Enepris 3B’s13Ky aTOMHOTO
anpa. SlnepHa eHepreTuka.

3acToCcyBaHHS

Jo3umetpisi. Jlo3n BUTpPOMIHIOBaHHS. 3aXWCT B
10HI3yI0UOTO BUIIPOMIHIOBAHHSI.

EnemenTapHi 4YacTUHKM. 3arajibHa XapaKTEpUCTHKA
€JIEMEHTapHUX YaCTUHOK. KBapku. Kocmiune
BUIIPOMIHIOBaHHS. MeToau  peecTpamii  eJleMeHTapHHUX
YACTUHOK.

Pexomenoosani oemoncmpayii
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CTAHOBJIEHHS! KBAHTOBOI (PI3UKH. 1. ®oroedekT Ha MPUCTPOI 3 IUHKOBOIO MJIACTUHKOIO.

2. ®ororpadii TpeKiB 3apsIKEHUX YACTHHOK.
3. Kamepa BinbcoHa.
4. Jlozumerp.

Haesuanvni npoexmu

Ilpaxmukym i3 po3e’azyeanns 3aday

Jlabopamopnuit npakmuxkym Opiechnmosana memamuxa eKCnepumeHmanibHux pooim

CnocrepeXeHHs] HEEPEPBHOIO 1 JIIHIAYATOr0 CHEKTPIB
pEYOBUHU

JlocmiIKeHHST TPEKIB 3aps/IPKEHUX YACTUHOK 32
¢dororpadismu

AcmporHomiuHUIL CKITAOHUK

Po3aisz 1. OCHOBH NPAKTHYHOI ACTPOHOMII

3HaHHEBU KOMNOHEHM

Onepye nonsammsamu i mepminamu: Cy3ips; TOUKH U JiHIT HeOecHOi cdepu;
OJIMHUIII BiICTaHEl B aCTpOHOMI; HeOeCHI KoopauHaTH, 3akoHu Kermepa.
llosacHioe: TpUYMHA BUAMMHUX PYXIB CBITHII 1O HEOECHIH cdepl; TPUHIIUI
BU3HAUEHHS BIJICTaHEW O HEOECHUX CBITHII; BU3HAUYEHHS TPUBAJIOCTI
100U Ta KaJIeHJapHOTO POKY 32 ACTPOHOMIYHUMU CIIOCTEPEKEHHSIMH;
PO3pI3HSE: MICIIEBUM, MOSICHUHN 1 BCECBITHIN Yac; TUMMU KaJICH 1apiB.
JisnbHicHULL KOMNOHEHM

BUKOPHUCTOBYE PyXOMY KapTy 30psTHOTO HeOa Jyisl pO3B’I3yBaHHS
MPaKTUYHUX 3aBJIaHb; OPIEHTYETHCS Ha MiciieBOCTI o COHITIO 1
[TosstpHORO 30pETO.

Linnicnuit komnonenm

O11iHI0€ 3HAYEHHS] OCHOB MTPAKTUYHO1 ACTPOHOMIT JIJII MPAKTUYHUX

He6ecHi cBituna it HebecHa cdepa. Cy3zip 4.
Busnauenns Bijicraneit 1o HebecHux cBiTUI. HebecHi
koopauHatu. Bunumi pyxu CoHIlsl Ta 1ijaHeT. 3aKOHU
Kenepa ta ix 38’5130k 13 3akoHamMu HproTOHA.
AcTtpoHoMmis Ta BU3HaueHHs yacy. Kanenmap.

Pexomenoosani oemoncmpayii
1. Tenypii.
2. I'mobyc 3opsiHOTO HEbA.
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noTped JIOAUHU

Hasuanvni npoexmu

Ilpakmukym i3 po3e’azyeanns 3aday

Po3aia 2. Dizuka CoHAYHOI CHCTEeMHU

3HanHesUl KOMNOHEHM

Onepye noHammamu i mepmiHamu:

¢b13u4Hi 0co0MBOCTI T COHAYHOI CUCTEMHU

etanu (OpMyBaHHS HAIIOI TUTAHETHOI CUCTEMH.

llosacHioe: MPUHUHH NTAPHUKOBOTO edeKTy, MPUUUHN BUHUKHEHHS
MPUIUIABIB 1 BIATIJIUBIB; CYTh aCTEPOiTHOT HEOE3MEeKH JJIst 3eMITi;
BUKOPHCTAHHS 3aKOHIB PyXy HEOECHHUX T11 71l MPaAKTUYHUX MOTPeO
KOCMOHABTHUKH; OCOOJIMBOCTI PyXIB INTYYHUX CYNyTHHUKIB Ta
ABTOMATUYHMUX MDKIUIAHETHUX CTAHIIIN;

JisinbHICHUL KOMNOHEHm

HABOJUTH MPUKIAAN: TOCTIKEHHS T COHSIYHOI CUCTEMH 3 IOTTOMOT OO0
KOCMIYHHX anaparis;

Linnicnui komnonenm

O1iHIO€ 3HAYCHHS] BUBYEHHS TIJIAHET JJIs1 MPUPOJHUYMX HAYK Ta
BUPIILICHHS] TPAKTUYHUX MPOOJIEM JIFO/ICTBA.

3emust 1 Micsis. [Ipupona tin CoHSUHOT CHCTEMH.
Kocmiuni mocmimkenas 00’ ektiB COHAYHOT CUCTEMHU.
PyX mITy4HHX CyMyTHHKIB 1 aBTOMAaTUYHUX
MDKIUTAHETHUX CTaHIli. PO3BUTOK KOCMOHABTHKHU.
Kocmoronis CoHSIYHOI CHCTEMHU.

Pexomernoosani oemoncmpayii
1. Cxema COHS'UHOI CHCTEMH.
2. ®ororpadii maHer, IXHIX CyNyTHUKIB, MaJIUX TJIaHET,
KOMET.

Haesuanvni npoexmu

Ipaxmukym i3 po3e’azyeanns 3a0ay

Po3zain 3. Metoam Ta 3aco0u (pi3MYHUX | ACTPOHOMIYHMX JTOCJIIKEHb

3HanHnesUl KOMNOHEHM

Onepye nonammsamu i mepmiHamu:

Jiana30HU BUIMPOMIHIOBaHHS HEOECHUX CBITHIL; TpUMayi
BUIIPOMIHIOBaHHS; HA3eMH1 Ta KOCMIYHI T€JIECKOIN; HEUTPUHHA 1
rpaBiTailiiiHa aCTpOHOMIsl.

OcHoBHI (pOTOMETPUYHI BETMYNHU Ta X BUMIPIOBAHHSL.
CnekTpockorl.

CriekTpanbHUI aHaNi3 Ta HOTO 3aCTOCYBaHHS.
BunpomintoBaHHs HeOeCcHUX CBITWII. MeToau
aCTPOHOMIYHUX criocTepekeHb. [[puniun aii 1 OygoBa
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llosichioe: TPUHIIKIL J111 ONITUYHOTO TEJIECKOTa Ta PaJloTeIECKONa;
0COOMBOCTI peecTparlii BUTTPOMIHIOBAaHHS HEOCCHUX CBITHIT;
OOTPYHTOBYE: BOXKIIUBICTh CIIOCTEPEKEHD Y BChOMY Jl1ama3oH1
€JICKTPOMArHITHOTO CIIEKTPA;

JisnbHicHULL KOMNOHEHM

JOTPUMYETHCS IPaBUJ CIIOCTEPEIKEHHS] HEOECHUX 00’ €KTIB 3 JOMOMOTH
MIKIJTLHOTO TEJIECKOTIA.

L{inHicHull KoMnonenm

O11iHI0€ BHECOK aCTPOHOMIYHHMX 00CepBaToOpiil YKpainu Ta CBITY y
PO3BUTOK TEOPETHYHOI Ta MPAKTUYHOI ACTPOHOMII, 3aCTOCYBAaHHS B
TeNecKonoOyyBaHHI IOCATHEHb TEXHIKU M TEXHOJOT1M.

ONTUYHOTO Ta PAJAI0TENIECKONA, JETEKTOPIB HEUTPUHO Ta
rpaBiTalliiHUX XBUJIb. [IpuitMadi BUPOMIHIOBAHHS.
3acTOCYBaHHSI B TEJIECKONOOYIyBaHHI JOCSATHEHb
TEXHIKH 1 TexHOoJIOori. CydacHi Ha3eMH1 i1 KOCMIYH1
TeJeCKOnu. ACTPOHOMIYHI 00cepBaTopii.

Pexomenoosani oemoncmpayii
1. Tpy6a I'anines (ONTUYHUN TEJIECKOI).
2. 306paxenns (dotorpadii) Ta cxeMu CydacHUX
Ha3eMHHUX 1 KOCMIYHUX TEJIECKOIIIB, IETEKTOPIB
HEUTPUHO Ta IPaBITALIHHUX XBUIIb.
3. ®otorpadii acTpOHOMIYHUX 0OCEepBaTOpPiit

Hasuanvni npoexmu

Ilpakmukym i3 po3e’azyeanns 3aday

Po3aia 4. 3opi i rajakTuku

3HanHnesUl KOMNOHEHM

Onepye nowsmmsamu i mepminamu: 30ps, COHIYHA AKTUBHICTb, MTOABIHHA
30ps, (P13UYHI 3MIHHI 30p1, HEUTPOHHI 30p1, YOPHI JIIpH, rajJakTUKa, 30psHI
CKYITYEHHS1, TYMaHHOCTI, KBa3apH.

loscuwoe: pi3uuni ymoBu Ha CoHnill; 0y10By COHIISI; TOXOKEHHS TLUISIM,
MPOTYOEPAHIIiB, CHIAIAX1B; IUKIIYHICTh COHSIYHOT aKTUBHOCTI; BILIHB
COHSIYHOI aKTUBHOCTI Ha JKUTTS 1 3/I0pOB’s Jitofiel Ta 6iocdepy 3emi;
PI3HUIIIO MK TUIaMU 31p; NpUUKUHY icHyBaHHA Monouynoro HInsxy Ha
3opsiHOMY HeO1 3emuti; mpupoay 4opHoi ipu; Miciie COHSIYHOI CUCTEMU B
["anmakTuill; npupoAy raJlakTHK 1 KBa3apiB; MPUPOAY aKTUBHOCTI AJIEP
raJakTHK; METOJIM, 3a JIOIOMOT'O0 SIKMX BU3HAYAIOTh BIJICTaH1 J0 3ip.

3opi Ta ix knacudikamis. Conrle, ioro ¢izuyHi
XapaKTepUCTUKH, Oyi0Ba Ta mxepena eneprii. [Iposisu
COHSTYHOT aKTUBHOCTI Ta iX BIUIUB Ha 3€MIIIO.

Bunu 3ip. [InanetHi cuctemu inmmx 3ip. EBomtoris 3ip.
YopHi gipu.

Monounuit Hlnsax. bynosa ['anaktuku. Micue
Consunoi cuctemu B ["anakruili. 30psHi CKyITYEeHHS Ta
acomanii. Tymannocti. [Tincucremu ["anaktuku ta ii
criipajgbHa CTPYKTYypa.

CgiT ranaktuk. KBazapu.
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JisinbHICHUL KOMNOHEHm

Pospisnsac: 30pi, 30paHi CKYITYSHHS 1 acolliailii, TYMaHHOCT1, MDK30PsIHE
CepeIoBUIIIL.

Onucye: cnekTpalibHy Ki1acu(iKalliio 31p; €BOJIOIIIO 31p; METOIU
BUMIPIOBaHHS BiJCTaHEH JI0 rajlakKTHK; KiIacH(iKallito rajJakThK:
Jlompumyemubcsa npaBun cnocrepekeHHs CoHLs.

Linnicnutt komnonenm

O1iHIO€ MacIITadu aCTPOHOMIYHUX SIBHII Ta 00’ €KTiB, Miciie COHSIYHOT
crucreMu B [ amakTuri.

Pexomenoosani oemoncmpayii
1. ®otorpadii CoHIg B pi3HUX Jialla30HAX XBHJIb.
2. ®otorpadii akTUBHUX YTBOpPEHb Ha AUCKY COHIIS.
3. I'padixu yucen Bonbda.
4. TlopiBHSIHHS pO3MIpIB PI3HUX THUITIB 3ip.
5. CxeMu eBOJIIOIIIT 31p.
6. 300paxenHs (pororpadii) 30psTHUX CKYITUEHb 1
TYMaHHOCTEM.
7. Cxema OynoBH ['anmakTuku.
8. 3o00paxkenHs (pororpadii) pi3HUX THUITIB raJaKTUK.

Hasuanwvni npoexmu

Ilpakmukym i3 po3e’azyeanns 3aday

Po3aia 5. BeecBiT

3Hanuesuti KOMNOHEHM

Onepye nowsmmsamu i mepminamu: GyHIaMEHTAIbHI B3a€MO/Iii B IPUPOII,
AHTPOITHUN TPUHITUII.

IloscHioe: OCHOBHI eTamy €BOJIOIIT BcecBiTy; ocHOBHI mosioxeHHs1 CTB,
CIIOCTEPEKHI JIaH1, SIK1 MITBEPKYIOTh Teopito Bemukoro Bulyxy; momryk
KUTTS Ha 1HIIMX [1aHeTax COHSYHOI CUCTEMHU; MI>KHAPO/IH]1 HAYKOB1
MPOEKTH 3 TONIYKY KHUTTS y BeecBiTi, BemukoMacmTabHy CTPYKTYpy
BcecBiTy; 3araibHONPUIHATI MOAEI (CleHapii) Horo MoxoKeHHs 1
PO3BUTKY; IMOBIPHICTh ICHYBaHHS KUTTS HA IHIINX IJIAHETaX, TIIOTE3y
PO iICHYBaHHs 1HIIUX BCECBITIB; MPUPOY PEIIIKTOBOTO
BUTIPOMIHIOBaHHS;, aHTPOITHUH MPUHIIHII.

Linnicnuu komnonenm

Busense cmasnenns ma popmynioe oyiHouni CyJKEHHS 110J10:
0co0IMBOCTEN 3eMIll SIK YHIKaJIBbHOI 1iaHeTd COHSYHOI CHCTEMH;

@dyHIaMeHTalIbHI B3aeMojlli B mpupoai. Poib
G13M4HOI Ta acTpOHOMIYHOT HayK Yy (opmyBaHHI
HAyKOBOT'O CBITOIJISITY Cy4acCHO1 JIFOAMHHU.

€11Ha NpUpOIHUYO-HAYKOBAa KapTUHA CBITY. lcTopis
po3BUTKY ysiBieHb Tipo Bceecsir. [loxomxkenus #
po3BuTOK BceecBiTy. OCHOBHI TOJIOXKEHHS CHELIaIbHOT
Teopii BigHOCHOCTI. [IpoGremu kocmosorii. JlroguHa y
BcecBiTi. AHTponHUNA NpUHIUN. IMOBIPHICTh XKUTTS Ha
IHIMUX TUIaHeTaX. YHIKaIbHICTH Hamoro BcecBiTy.
[IutaHHs ICHYBaHHS 1HIIIUX BCECBITIB.
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ICHYBaHHS [103a3€MHOT0 XKUTTS Yy BCecBiTl; YHIKaIbHOCTI HAIIOTO
BcecaiTy.

Haeuanvni npoexkmu

Ipaxmukym i3 po3e’a3yeanns 3aday

Jlabopamopnuii npakmuxkym

Y3arajbHIO0Yi 3aHATTH

Pe3eps

®dizuka
IIpodinbHuii piBeHb

10 kiaac

DiznuyHnil CKIATHUK
(6 rogMH Ha TUXKJIEHB; BChOro 210 roiuH)

QuikyBaHi pe3yJbTaTn \ OpieHTOBHUII 3MiCT HABYAJBLHOI0 MaTepiay
Beryn
3HauHEBUU KOMNOHEHM CaiTOrsAHUI NOTEHLIA IPUPOJHUYMX HAYK. Ponb
Onepye nowsmmsamu i mepminamu Hayka, HAQyKOBa TEOPisl. (b13MYHOTO 3HAHHSA B JKUTT1 JIIOJUHU Ta CYCIUIBHOMY
loscnioe ponb (PI3UYHOrO 3HAHHS B KHUTTI JIIOJUHU Ta CYCIUIBHOMY | po3BUTKY. [To4aTKOB1 B1TOMOCTI ITpo (pyHAaAMEHTAJIbHI
PO3BHUTKY. ¢bi13uyH1 TEOPii SIK OCHOBY CY4aCHUX (PI3UKH Ta aCTPOHOMII.

Linnicnuni komnonenm
VY cBi1OMITIOE HEOOXITHICTH CAMOPO3BUTKY I CAMOHABYAaHHS B YMOBax
r100aJIbHUX 3MIH 1 BUKJIHKIB.

Po3aia 1. Mexanika

3HaHHEBUU KOMNOHEHM ‘ KinemaTuyHuil onyvc MEXaHIYHOrO pyXy MaTeplajibHOI TOUKH.

31




32

Onepye nonsmmsamu i mepminamu: MEXaHIYHUHN pyX; MaTepiajibHa
TOYKa; TBEpE TLJIO; LIEHTP MACH Tija, TUIO BIIUIIKY, 1HEpLiadbHa Ta
HEeIHepIlialbHa CUCTeMa BIITIKY, paalyCc-BEKTOP, TPAEKTOPIs,
NepeMIIeHHS, TPOUCHUH TIUISAX, IMBUAKICTh, TPUCKOPEHHSI,
MIPUCKOPEHHS BUTLHOTO MAI1HHS, TIEP10/1, YacTOTa, KyTOBA MBUAKICTD,
JOIEHTPOBE MPUCKOPEHHS, TAHTCHIIIHE MPUCKOPEHHS, BIIIHOCHICTh
MEXaHIYHOT'0 PyXY; 3aKOHHM JTHHAMIKH; TUCK, B’ S3KICTh,
TypOYJIEHTHICTh, 3aKOHM MEXaHIKHU P1IMH 1 Ta3iB; MeXaHI4yHa poOoTa,
NOTYXHICTh, KIHETUYHA CHEPTid, MOTEeHII1aJIbHA eHeprisi, poOoTa cui
TSDKIHHS, TIPY>KHUX CHJI, CUJT TEPTSI, IMITYJIbC, MOMEHT IMITYJIbCY,
MOMEHT CWJIH; MOCTYJIATH CIELIaIbHOT TE€Op1i BIIIHOCHOCTI.

IloscHioe: OCHOBHI IOHSTTS Ta 3aKOHU, IPUHIIUIIH, MIPABUJIa MEXaHIKH
ta CTB, dpopmynu a1t BU3HaYeHHS (PI3UUHUX BEJIMYMH, MAaTEMaTUYH1
BUpasu 3akoHIB MexaHiku Ta CTB, BmacTUBOCTI TpoCTOpPY 1 9acy y
KJIACUYHIN MeXaHilll Ta y CleliaibHIl Teopii BIIHOCHOCT1, CYTHICTh
NpUHLUMIB BiiHOCHOCTI ["anines ta A.ElHIITeHA, BITHOCHICTD
JIOBXKWHU U Yacy, BIIHOCHICTh OJTHOYACHOCTI MOIN Y pyXoMii 1
HEPYXOMIH CUCTEMI BIJIIKY, IPOCTOPOBO-YACOBI BIACTUBOCTI
(b13U9HOTO CBITY.

Busnauae ymoBH, 3a IKMX MEXaHIYHA €HEPT1s, IMITYJIbC, MOMEHT
IMIyJIbCY 30€pIiraroThCsl; pIBHOBArM TBEPAOTO Tila; MEXi
3aCTOCYBaHHS 3aKOHIB MEXaHIKH.

JisnoHicHULL KOMNOHEHM

Cnocmepieae i onucye pi3Hi BUIM MEXAHIYHOTO PyXy 1 MEXaHIYHOI
B3a€MO/II1 TUT B IPUPOII 1 TEXHILI.

Po36’a3ye 3a0aui (p13HUX BUIIB 1 TUIIB, Y TOMY YHCJII KOMOIHOBaHI 3
KUIbKOX PO3/1IIB (pI3MKH) HA 3aCTOCYBAHHSI:

PiBHOMIpHMII 1 HEpIBHOMIpHUMN NpsAMOITIHIMHUE pyX. ['padiku
3aJICKHOCTI KIHEMATHYHUX BEJIUYHH BiJ 4acy y
PIBHOMIPHOMY 1 pIBHOIIPUCKOPEHOMY PyXax.

BinHocHicTh MexaHiuyHOTO pyxy. KiHemaTnuHi
XapaKTEPUCTHKHU B PI3HUX CUCTEMaX BIIIIKY: BITHOCHI Ta
1HBapiaHTHI BenuuuHU. [TpuHiun BigHocHocTi [Manines.
Knacrnunuit 3aK0H 10/1aBaHHSI IIBUIKOCTEH.
Kpusomninifinuii pyx. PIBHOMIpHUI Ta HEPIBHOMIPHHH PyX 1O
KOJIy.

OCHOBHI ITOHATTS 1 3aKOHU JUHAMIKH.

[HepuiaibHI Ta HeIHEepUIaJbHI CUCTEMH BIIJIIKY 1 SBHILA, IO
B HUX CIIOCTEPITaIOThCS.

Cunm B MexaHilii.

[ToTenuianpHa Ta KIHETHYHA €HEPTii.

YMOBU piBHOBAru TBEpAOro Tijia. MOMEHT cuiu.
OGepranpHuii pyx TBepaoro tiia. OCHOBHE PIBHSHHS
JTUHAMIKH 00epTaIbHOTO PYXY.

MowmeHnT imnynbey. KiHeTuuHa eHepris Tija, sike
obepTaeThcs. ['ipockor.

3akoHU 30€peKCHHS B MEXAHIIl: 3aKOH 30€peKECHHS
IMIYJIbCY, 3aKOH 30€pEKEHHS MOMEHTY IMITYJIbCY, 3aKOH
30epexeHHs EHepTii.

Mexanika piauH 1 Ta3iB: TUCK Y PIAMHAX 1 ra3ax, 3aKOH
[Tackauns, 3akoH Apximena, 3akoH bepHysi, B’ SI3KICTb.
Mesxi 3acTOCYBaHHS 3aKOHIB KJIaCUYHOI MeXaH1ku. OCHOBHI
nosioxxeHHst CTB Ta ixHi Hachigku. PensTuBICTChKUH 3aKOH
J0JIaBaHHS MIBUAKOCTEH.

32




33

- (PyHKIIOHANBHOI 3aJIEKHOCTI MK (PI3MUHUMH BEJIMUYMHAMHU HA: Pexomenoosani oemoncmpayii
PIBHOMIpHUH Ta pIBHONPUCKOPEHUM MPSAMOJIHIHHUN pyXH, BITHOCHUN 1. BimHOCHICTB pyXy.
PYX, pIBHOMIpHUH Ta HEPIBHOMIPHHUH PyX IO KOy, 00epTaIbHUN pyX 2. 3aleXHICTh TPAEKTOPIi pyXy Tija BiJl 00OpaHOi CUCTEMU

TBEPOro TuIa, pyX MiJ 1€ KUIbKOX CHJI, pyX 3B SI3HUX T, pyX BIJUTIKY.

piauH 1 Ta3iB, pyX B HEIHEPIIAIbHUX CUCTEMAaX BIJIIKY; PyX TUI, 3. Hampsm mBHUIKOCTI i1 4ac pyXy MO KOJIy.
IMIBUJIKICTD SKHX HAOIMIKAETHCS JO IIIBUIKOCTI CBITJIA; 4. OOGepTaHHs TiJIa 3 PI3HOIO YaCTOTOIO.

- 3akoHiB: HerotoHa, I'yka, Apximena, bepHyui, BcecBITHROTO 5. JlomaBaHHS CHJI, IO JIFOTH IiJl KYTOM OJHA J0 OJHOI.
TSOKIHHS; 30epeKeHHs (€Heprii, IMITYJIbCY, MOMEHTY IMITYJIbCY); 6. PiBHOBara TuJ1 mij J1i€10 KUTBKOX CHIL

nepeTBopeHHs JIopeHIa, pensSTUBICTCHKHN 3aKOH J0/IaBaHHSI 7. YMOBHU pIBHOBAr# Tij.

IIBUJIKOCTEM. 8. Jocmiz i3 «wkomxobom [amimes.

Excnepumenmanvno docniosicye BIaCTUBOCTI PI3HUX BUAIB PYyXY, 9. TIpo Teopito BITHOCHOCTI ((1)pal“MeHTI/I B1J1€0)
8U3HaYae IApaMeTPH pyXy (IPUCKOPEHHS PYXY, BUCOTY 1 JAJIbHICTh 10.3anexHICTh CHIIM NIPY>KHOCTI Bia Aedopmaitii.
MOJIBOTY TiJIa, KHHYTOTO M1l KyTOM IO TOPU30HTY, KOE(DILIIEHT TEPTH); 11.Cunn Teprs.

nepesipsie 3aKOHH PyXy 1 30€peKCHHS; GUMIPIOE CUITH. 12.3MiHa eHeprii TT IPU BUKOHAHHI pOOOTH.
3acmocosye METOIM MOJICIIIOBAHHS Ta aHAJIOT1H JIs MOSICHEHHS 13.B3aeMHi nepeTBOPEHHS! KIHETUYHO1 1 MOTEHIIIAJIbHOT
MEXAHIYHUX SIBUIL 1 IIPOLECIB. €Heprii.

Vumie rpadiuno 300paxkatu (HyHKIIIOHATIBHI 3aJIEKHOCT1 OIUCY
MEXaHIYHOI'0 pyXy Ta B3a€MOJIi.
Buxopucmosye naGyTi 3HaHHS y HaBYAIBHIN 1 MPAKTAYHINA TISTTBHOCTI.

Linnicnuu xkomnonenm

BusiBiisie cTaBieHHS Ta OIIHIOE Ha SKICHOMY PIBHI pe3yJIbTaTH
BUKOPHCTAHHS 3HaHb 3 MEXaHIKHA B PEATbHUX JKUTTEBUX CUTYAITisIX.
Bucnosntoe cymkeHHsT PO MPOCTIp 1 9ac, 3B’ 30K KIACUYHOI Ta
PENSITUBICTCHKOI (PI3UKHU.

Hasuanvni npoexmu

Ilpakmukym i3 po3e’azyeanns 3aday
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Po3zaii 2. MoJsieKyJIsipHO-KIHETHYHA Teopis 0ynoBu pevoBuHu. Tepmoannamika

3HaHHEBUN KOMNOHEHM

Onepye nowssmmsamu i mepmiHamMu: aToM, sIAPO, HYKJIOHH, 130TOIH,
MPOTOHHO-HEUTPOHHA MOJIETTh AaTOMHOTO si/ipa, HaHOMAaTepialu,
MOJIEKYJIIPHO-KIHETUYHA TEOPisi, CUIM MOJIEKYJISIPHOI B3a€EMO/IIT,
BIJIHOCHA MOJICKYJISIpHA Maca, aTOMHA OJMHUIIS MacH, KITbKICTh
pPEYOBHHH, MOJSIpHA Maca, HOPMallbHI YMOBH, 3aKOH ABOTaJpo,
171eaibHUM Ta3, OCHOBHE PIBHSHHS MOJIEKYJISIPHO-KIHETUUHOT TeOpii
ra3iB (piBHaHHS Kiaysiyca), TUCK, cepeHs KBajpaTU4YHA IIBUJIKICTh
pPYXy MOJIEKYJI, YHIBEpcalibHa T'a30Ba CTayia, TeMIepaTypa, Yucio
CTYTEHIB CBOOOIN, CTATUCTUYHI 3aKOHOMIPHOCTI, PIBHSIHHS CTaHY
17IealbHOTO Ta3y, MapiiaJbHUI TUCK, 3aKOH J[anbToHa, ra30Bi 3aKOHH,
BHYTPILIHS €Hepris, podoTa ra3y, 3aKOHU TEPMOAMHAMIKHU, CHTPOIIis,
nukn Kapuo, agiabatauit mporec, KKJI TenioBoro asuryHa;
HacHY€HA Ta HEHACHUYeHa Iapa, a0COJIFOTHA Ta BIJIHOCHA BOJIOTICTh
MOBITPS; TOBEPXHEBUI HATST PIAMHHU, 3MOYYBAaHHS, KAIIUISIPHI SIBUIIA;
BJIACTUBOCTI KPUCTATIYHHUX 1 aMOp(PHUX T1JI, MEXaHIUHA HAIPYTa,
3akoH ['yka, Moayns FOHra, niarpama po3Tsry TBEpAMX TiJ1; piBHOBAra
da3 Ta $ha3oBi epexo/Iu.

Tlosichioe: MeToau AOCIIIKEHHS OY/I0BU PEUYOBHHU,

JTUCKpeTHY OyZ0BY pedoBHHH, 0OCHOBHI nosioxkeHHss MKT; crnocobu
BU3HAYCHHS PO3MIPIB 1 Mac MOJIEKYJ, MPUPOJTY CHII MIKMOJICKYJISIPHOT
B3aemoii, gociuia LlITepHa, BIacTUBOCTI arperaTHUX CTaHIB PEUYOBUHU
Ha ocHOBI MKT, MiKpoCKOTIiYHI Ta MAKPOCKOITIUHI ITapaMeTpH Tazy,
TEPMOJIMHAMIYHUM Ta MOJIEKYJISIPHO-KIHETUYHUH 3MICT TeMIIepaTypH,
OCHOBHE PIBHSIHHSI MOJIEKYJIIPHO-KIHETUYHOI T€Opii, ra30B1 3aKOHH,

OCHOBHI TIOJIO’KEHHSI MOJICKYJISIPHO-KIHETUYHOI TeOPii
OyZ10BU peuyOBUMHU. ATOMHM 1 MOJieKyIu. bynosa aroma 1
aToMHOro siyipa. CydacHi METOIM JTOCTIHKEHHS Oy10BU
pevyoBuHu. Hanomarepianu.

IneanbHuii ra3 gk ¢izuana mojenb. [IBUAKOCTI MOJEKYT
rasy Ta ix BumiptoBaHHs. Tuck ra3iB. OCHOBHE PIBHSHHSI
MOJIEKYJISIPHO-KIHETHUHOT Teopii ra3iB. PiBHSIHHS cTany
i71eanbHOrO razy. ['a30B1 3aK0HH.

OCHOBM TEPMOJAMHAMIKHU: OCHOBHI IMOHSTTSI TEPMOJIUHAMIKH,
NEePIINiA 3aKOH TEPMOUHAMIKH, poOOTa 17I€aTbHOTO Ta3y IpH
130mpoliecax, aaiabaTHUil Ta MOJITPOMHUI Mporecu 000POTHI
Ta HeoOopoTHI nporecu. EaTpomis. [lukmu TermmoBux
MaiuH, uukia KapHo, qpyruit 3aKoH TepMOJIUHAMIKH, TPETIH
3aKOH TEPMOJAUHAMIKHU.

PeanbHi razu

BnactuBocTi HacuueHoi i HeHacuueHoi napu. Bosoricts
MOBITPSI.

TBepai Tina (kpucTaniuyHi Ta aMmopdHi), MEXaH14H1
BJIACTMBOCTI TBEPJUX T1JI, MEXaHIYHA HAINIPYyTa, MOAYJb
FOnra, TenioBe po3MMpPEHHs TBEPIANX TIIL.

PinuHu: 3araibHi BIaCTUBOCTI OYJI0BU P1AMH, TOBEPXHEBUI
map piJIMHY, TOBEPXHEBUI HATST, OCMOTHYHUN THCK,
3MOYYBaHHS, KalUJIAPHI SBUIIA.

Pinki xpucramm.

PiBnoBara (a3 Ta a3oBi nepexoau.
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SHTPOMIIO SIK (PYHKIIIS CTaHy TEPMOJIMHAMIYHOT CUCTEMHU;
3aCTOCYBaHHS MEPIIOr0 3aKOHY TEPMOJAMHAMIKH JI0 130IPOIIECIB,
MPUHIINAM 111 TETUIOBUX MAaIIMH, BIACTUBOCTI P1JIUH, Ta31B Ta TBEPAUX
TLI Ta iX (pa30B1 NEPEXOAM, 3AIEKHICTh TUCKY 1 T'YCTUHU HACHUYEHOT
napu Bijl TEMIIEPATypH, KaUISIPHICTh 1 3MOYYBaHHs, JllarpaMy CTaHy
PEYOBHHMU.

JisnvHicHULL KOMNOHEHM

Cnocmepieae i onucye $13U4H1 BIACTUBOCT1 pEUOBUHH Y IPUPOJIL U
TEXHIII].

Po36’a3ye 3anaui (pi3HUX BUIIB 1 TUITIB, Y TOMY YUCJI1 KOMOIHOBaHI 3
KUTIBKOX PO3JUIIB (PI3UKHM) HA: pO3PAaXYHOK KUIBKOCTI PEUOBUHH,
BUKOpHUCTaHHS OCHOBHOTO piBHsAHHSI MKT, piBHSIHHS cTaHy rasy,
ra3oBUX 3aKOHIB, epioro 3akony repmoanHamiku; KK/ ternmosoi
MAaITMHU; BU3HAYCHHS BOJIOTOCTI MOBITPSI, TOBEPXHEBOT'O HATATY;
BU3HAYCHHS MOJYJISI IPYKHOCTI.

byoye ta ananizye rpadiku 1300poLECiB; Alarpamy po3TAry.
Excnepumenmanvno oocniosrcye 130npoiiecu, BUMIPIOE BOJIOTICTh
HOBITPS, aTMOC(EepHUI TUCK; BU3HAUAE KOE(DILIEHT TOBEPXHEBOTO
HATATY PIUH, MOJTYJIb MPY>KHOCTI TYMHU.

3acmocosye METOIM MOJICIIIOBAHHS Ta aHAJIOT1H JIs MOSICHEHH S
TEIIJIOBUX SIBUII 1 MPOIIECIB.

Bukxopucmosye HaOyTi 3HaHHS y HAaBYAIBHIN 1 MPAKTUYHINA TISTTBHOCTI.

Linnicnuu komnonenm

Bucnosnioe cyoscenns moao ramodaabHUX MpoodIeM JH0/ICTBA,

OB’ SI3aHUX 3 EHEPTETUYHUM Ta PECYPCHUM 3a0€3MeUCHHSM, 3MiHH B
KJTiMaTi 3eMiIi, poJib TEIUIOEHEPTETHKH B €KOHOMIIII Ta CYCHUIBHOMY
YKUTTI KpaiHu, €KOJIOT1YH1 3arpo3H 11010 BUKOPUCTAHHS TEIJIOBUX

Pexomenoosani oemoncmpayii
1. Mogens nocniny Pesepdopna.
2. BnacTuBOCTI HACUYEHOI MapH.
3. KumiHHs BOJY 3a 3HUKEHOTO TUCKY.
4. BynoBa i IPUHIIKII Ji1 ICUXPOMETpA.
5. IloBepxHeBuUl HATAT P1IUHH.
6. CKOpOYEeHHS MOBEPXHI MIJIbHUX TUTIBOK.
7. KaminsipHe migHIMaHHS PIAUHU.
8. IlpyxHa i 3aMUIIKOBa z[e(bopMaui'l'.
9. BupolyBaHHs KpUCTaIiB.
10.BracTuBOCTI Ta 3aCTOCYBAHHS PIIKUX KPUCTAJIB 1
MOJIIMEPIB.

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

12.3miHa BHYTPIIIHBOI €HEPTii TijIa BHACTIIOK BUKOHAHHS

pobotu.
13.HeoOGopOTHICTh TEMIOBUX MPOLIECIB.
14 ITpuHIu aii TEIIOBOTO IBUTYHA.
15.Mogeni pi3HUX BUIB TEIJIOBUX JIBUTYHIB.
16.byioBa X0JI0UIbHOT MAILIHM.
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MallliH, 3a0pYyIHEHHS CEpeIOBUIIA, BAPOOHMIITBA Ta yTUII3aIlil
CUHTETUYHUX MaTepiaiB.

Oyinro€ BIIJIUB BOJIOTOCTI MOBITPS HA KUB1 OPraHi3MH Ta TEXHOJIOTTYH1
MPOIIECH; TIO3UTUBHUY 1 HETATUBHUH BILJIUB MTOBEPXHEBO-aKTHBHUX
PEYOBHH, KaMUISIPHUX SBUII B IPUPO/II TA TEXHIII1, CydacH1
TEIJIO130JIA111I1H1 MaTepialy.

Jlabopamopnuit npakmuxkym

3a pe3ynapTaTaMu BUKOHAHHS JIA0OPATOPHOTO MPAKTUKYMY YUHI
OBOJIO/IIBAIOTH EKCIIEPUMEHTATBHUMHI METOIaMHA BUMIPIOBAHHSI
(b13MYHUX BETUYWH, TOCTIKEHHS SIBUIIL, YAOCKOHAIOIOTH HABUYKH
po6oTH 3 HI3UYHUMH MPUIIAJIaMH, YIOCKOHAIIOIOThH 371aTHICTh
y3arajJbHIOBaTH JOCTIAHI PaKTH 1 pOOUTH BUCHOBKH MPO
CIIOCTEpEXKyBaH1 SIBUIIA 1 TPOIIECH.

ANl

7.
8

9.

BuzHnaueHHs MpUCKOPEHHS TLIA MiJT 4ac
PIBHOIIPUCKOPEHOTO PYXY.

JlocaipKkeHHS BUILHOT'O TIAIHHS T1JL.
JlocimkeHHs: pyXy Tija, KHHYTOIO TOPU30HTAIBHO.
BusHaueHHs 1IeHTpa Mac MIOCKUX Qiryp.
BumiproBaHHs NpUCKOPEHHS BUIBHOTO MA {IHHSL.
JlocmimkeHHs pyxXy TiJIa, KHHYTOTO BEPTHKAILHO
BrOpy

BumiproBaHHs MacH TiJl.

JlocmipKeHHS TIPY>KHUX BIACTUBOCTEH TiJI.
BusnaueHHs MoTyIs pr)KHOCTl TYMH.

10. JocnmikeHHs pyXy 3B’ 3aHUX TiJI.
11.Bu3HaveHHs TaIbMiBHOTO IIUISAXY Tijia Ta KoedilieHTa

TCPTA KOB3aHHA.

12. JocniiyKeHHS TepETBOPEHHS MOTEHIIaIbHOT €HEPTii B

KIHETUYHY.

13. JocnmiiKeHH MEXaHIYHOTO PyXY TUT 13 3aCTOCYBaHHSAM

3aKOHY 30€peKEeHHSI €HEeprii.

14. JlocmimkeHHsS 00epTaTbHOTO PYXY TBEPIOTO Tia.
15.0O111HI0BaHHS PO3MIPIB MOJICKYI.
16.BuMiproBaHHsi aTMOC(HEPHOTO TUCKY.
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17.Busnauenns noctiiinoi bonbiimana.

18.BusHnaueHHsI KUIBKOCTI BOASIHOT TApU B TTOBITPI.

19.BuB4eHHS OJHOTO 3 130IPOIIECIB.

20.BusHaueHHs Koe]ilieHTa MOBEPXHEBOIO HATATY
PIIVHH.

21.Bu3HadeHHs] MOYJIs IPY>KHOCTI PI3HUX PEUOBHUH.

Haesuanvni npoexmu

Ilpakmukym i3 po3e’azyeanns 3aday

Y3arajbHI004i 3aHATTA

Pe3eps
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ACTPOHOMIYHHUI CKJIATHUK

(1 ron. Ha THKIIEHB BCHOTO 35 rOM)

Ouikysani pezynomamu

\ OpienmogHuil 3Micm HABYAIbLHO20 Mamepiay

Beryn.

3HaHH€EBUN KOMNOHEHM

Onepye nowsmmsamu i mepminamu: 00’ €KTH TOCITIHDKEHHS B aCTPOHOMIf,
OCHOBHI PO3JILJTM aCTPOHOMIi; KOCMIUHI IPOTPaMHU.

llosicnioe: TpuYMHY, 10 3yMOBUJIN M CTUMYJTIOBAJIM 3apOIXKCHHS i PO3BUTOK
aCTPOHOMI1; POJIb CIIOCTEPEKEHb B ACTPOHOMI{, MPUKIIAN BUKOPUCTAHHS
ACTPOHOMIYHUX 3HaHb B )KUTTEAISTILHOCTI JIIOJIMHU; 3B’ SI3KM aCTPOHOMIT 3
IHIIMMH HayKaMHu.

Linnicnuu komnonenm

OnuiHIO€ 3HAaYEHHS aCTPOHOMIT U1 IPAKTUYHOTO 1 AYXOBHOT'O PO3BUTKY
JIIOJICTBA.

ActpoHoMist — (yHIaMeHTalbHa HayKa. Po3ainm
acTpoHoMii. O0’€KTH JOCTIIKEHHS B aCTPOHOMII.
ACTPOHOMIUHI CIIOCTEPEIKEHHS. 3B 30K
aCTPOHOMII 3 IHIIMMH HayKamH.

3HaueHHS aCTPOHOMIYHHMX 3HaHb IS JIO/CTBA..

Pexomenoosani oemoncmpayii
1. [TopTpeTn BUIATHUX aCTPOHOMIB.
2. 300paxeHHs 00’ €KTIB JOCIIJ)KEHHS B
aACTPOHOMII.

Po3zain 1. CnocTepe:xkeHHs1 30psiHOTO Heba. Pyx HeOeCHUX CBITHII

3HanHnesUl KOMNOHEHM

Onepye nonsmmsamu i mepminamu: HebecHa chepa, CHCTEMH HEOECHUX
KOOpAUHAT (TOpU3OHTANIbHA, MEPIIIA 1 IPyTa €KBaTOpialibHA), OCHOBHI JIIHIT 1
TOYKH HeOecHOT cepu, Cy3ip’s, BUaUMa Ta abCOIIOTHA 30psSHA BEJIMYMHA,
dbopmyna [lorcona, oauHUIl BiicTaHel (aCTPOHOMIYHA OJIMHMIIS, TTAPCEK,
CBITJIOBUH PIK), Malu 30psIHOTO Heba, KaTanoru HeOecHUX 00’ €KTIB,
KyJbMIHAIlIS, eKIINTHKA, MpeIecis, COHIYHA 1 30psiHa 100a, cepeane CoHie,
30pSIHUM 1 TPOIIIYHUN POKH.

Tlosichroe: moAin 30pstHOTO Heba Ha Cy3ip’ s, iX KUIBKICTh 32 Cy4aCHUM IO1I0OM,

3B 530K MDK IHTCHCHUBHICTIO BUITPOMIHIOBaHHS, BIICTAHHIO Ta BUJIUMOIO

3opsine HeOO, HeOecHI cBiTUA 1 HEOecHa cdepa.
OcHoBHI JiHIT ¥ TOUkM Ha HEOECHIi cdepi.
Cucremu HeOECHUX KOOPJMHAT.

Cy3ip’s. Bunumi it aOCOJIFOTH1 30psiHI BEJTUYUHU.
BusnauenHs BifacTaHei B acTpoHoMii. 30psiHi
Maru ¥ KaTrajaoru HeOeCHUX 00’ €KTIB.

JloGoBuii pyx HEOECHUX CBITHIL
3MiHa BUTIISITY 30pSHOTO HEOa YIIPOJOBXK POKY.
Bugumuii pyx CoHus.
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30PSTHOIO BETUYMHOIO, BUKOPUCTAHHS TOPU30HTAIBHOI Ta €KBaTOPiabHOI
CUCTEM KOOPJMHAT; MPUYNHH 3MIHHU 30pSHOT0 He0a BIPOIOBXK 00U, POKY,
BUTJISI 30pSHOTO He0a Ha PI3HUX IIMPOTAX, 3aJIEKHICTh BUCOTH MOJIOCA CBITY
BIJl reorpapiyHoi IUPOTH MICLSI CIIOCTEPEKEHHS

BuiuMuid pyx COHIIA BIIHOCHO 31p MPOTSATOM POKY, 3MIHY JIHSI 1 HOY1 Ta Mip
POKY, BUKOPHCTAHHS 30PSIHOTO Ta COHSYHOTO Yacy, MPUHIIUITA BUMIPIOBAaHHS 1
1140u yacy, MPUINHY Pi3HOI TPUBAJIOCTI 30PSHOI 1 COHSIYHOI 00U, BBEICHHS
IIKaJ aTOMHOI'O 1 KOOPJAMHOBAHOIO Yacy.

JisnvbHicHULL KOMNOHEHM

Opiecnmyemucs Ha MicuieBOCTI 3a CoHlleM, cy3ip’smu 1 [lonsipHoto 30peto.
Iloxa3zye Ha 3opssHOMY HEO1 XapakTepHi Cy3ip’s; Haitsickpasiii 30pi (Cupiyc,
Bera, Kanena, Cnika, ApKTyp); TOUKH 1 JIiHIi HEOECHOT cdepu.

Kopucmyemucs 30pssHIME aTiiacaMu, KaTajloraMu HEOECHUX 00’ €KTIB (Y TOMY
UCII 1 KOMIT FOTEPHUMU CUCTEMaMU OPIEHTYBaHHS)

Po36’a3ye 3a0aui Ha 3HaXOKEHHS] BUCOT CBITHJI 32 33JJaHUMHU €KBaTOplaJbHUMHU
KoopJMHaTtaMu; Ha Gopmyiy [lorcona, Bu3HaueHHS 4yacy.

Linnicnuni komnonenm
Oyinroe cy3ip's SIK MaM'sITHUKK CTApOJIaBHbOI KYJIBTYPH JIFOJICTBA; POJIb
ACTPOHOMIYHHMX CIIOCTEPEKECHD Y BU3HAYCHHI YacCy ¥ JIITOYMCIICHHSL.

Bursia 3opsiHoro HeGa Ha pi3HUX MIUPOTaX.
OpieHTyBaHHS Ha MICIIEBOCTI IO HEOSCHUX
cBiTUNIaX. Bu3HaueHHs yacy 3 aCTpOHOMIYHUX
CIIOCTEPEIKEHb.

Pexomenoosani oemoncmpayii
1. Monens HeGecHOI chepu.
2. 3opsH1 MaIu 1 KaTaJiory.
3. I'moGyc 30pstHOTO HEOA.
4. Temypii.

Haesuanvni npoexmu

Ipaxmukym i3 po3e’a3yeanns 3a0ay

Po3ain 2. Cousguna cucrema. @izuka tij1 COHAYHOI cCHCTeMHA

3HaHHEBU KOMNOHEHM
Onepye nowsmmsmu i mepminamu: TCONCHTPUYHA Ta TEIIONCHTPUYHA CUCTEMHU
cBity, CoHsiuHa cucTema, OCHOBHI eTanu hopmyBaHHsi COHSIYHOI CHCTEMH;

Cucremu cBity [Itonemes 1 M. KonepHuxka.
Etanu ¢hopmyBanus ta OygoBa CoHsHYHOI
CUCTEMHU.
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TUTaHeTa, KapJIMKoBa TutaneTa, Maii Tina COHAYHOI CHCTEMHU, acTepOoil], KOMETa;
METEOpHE TiJI0, METEOp, METEOPHUI TOTIK, paJlaHT, METCOPUT, IIJIaHETE3UMAJTb,
npaBwio Tinuyca-boje, koHdirypailii miaHeT, BEpXHi 1 HUKHI IUIAHETH,
MJIAHETU 3€MHOI IPYIH 1 IUIAHETU-TIraHTH, 3akoHU Kemiepa, KocMoc, ITy4H1
CYIYTHUKH Ta aBTOMAaTUYHI MDKIIJIAHETHI CTaHIlli, KOCMIYHI IIBUIKOCTI, pa3u
Micsug, pi3nyni Ta opOITaNbHI XapaKTEPUCTUKH TLJIAHET.

Ilosicnioe: OCHOBHI TIIIOTE3M 1 Teopii BUHMKHEHHsSI COHAYHOI CUCTeMU; OYJI0BY
CoOHSYHOI CHCTEMH; CXeMaTUYHO MEXaHi13M yTBOpeHHs maHeT y CoHsuHIN
CUCTEMI, TPUYMHH MTAPHUKOBOTO €PEKTY; KOCMIYHI MPUUMHU KIIIMATUYHUX 3MiH
Ha 3emill; MPUYMHU BUHUKHEHHS IPUIUIMBIB 1 BIAIJIMBIB HA 3€MJI1; TPUHIUI
BUKOPHCTAaHHS TOPU30HTATILHOTO MApaliakCy sl BA3HAUEHHS BiJICTaHEH y
CoHsyH1i cUCTEMI; 3aKOHU PYXy KOCMIYHUX TUT; pazu Micdls Ta NpUYUHY iX
NOSIBH; IPUYMHY MICSYHUX Ta COHSYHHUX 3aTEMHEHb; YMOBU BUIAUMOCTI TUIAHET Yy
pI3HUX KOH]ITypalisx Ta BUAUMUN MMETICNOII0HUN pyX TutaHeT; Gi3uyH1 Ta
opOiTaibH1 XapaKTEPUCTUKH TIAHET,

T'OJIOBHI MOJIIOHOCTI Ta BIAMIHHOCTI MK ITUTAHETAMHU 3€MHOI I'PYITH Ta
IJIaHeTaMU-TIraHTaMu; (Pi3MYH1 XapaKTepuCcTUKU MauX Ti1 COHSYHOI CUCTEMU;
YTBOPEHHS XBOCTa KOMETH; IPUPOJTY CBITIHHSA METEOPIB; CyTh aCTEPOIAHOT
HeOe3neKu i 3eMJli; BUKOPHUCTAHHS 3aKOHIB pyXy B HEOCCHIN MEXaHiIli;
BUKOPHUCTAHHS 3aKOHIB pyXy HEOECHUX TUT JUIsl MPAKTUYHUX TOTPEO
KOCMOHABTUKH; OCOOJIMBOCT1 PyXIB IITYYHUX CYMyTHUKIB Ta aBTOMAaTUYHUX
MIKIUIAHETHUX CTaHIIIN;

JisinbHICHUL KOMNOHEeHm

Iloka3ye nnanetu COHSYHOT CUCTEMHU, BUIUMI HEO30POEHUM OKOM;
Po3ze6’a3ye 3anaui Ha: 3akonu Kemepa, po3paxyHok opOIT 1 KOCMIYHUX
HIBUJKOCTEHN; HA PO3PaxXyHKH BIJCTaHEH Ta BU3HaUeHHs Mac T CoHsAYHO1

3akonu Kermepa Ta iX 3B 430K 13 3aKOHAMU
Herotona. Enementu opOiT Ta ix reoMmeTpudHe
IIOJAHHS.

KocMiuHI IIBUJIKOCTI Ha TOBEPXHIX HEOECHUX
TIJI T4 y IPOCTOPi. PyX MITY4YHUX CYIMYTHHKIB 1
ABTOMATHUYHUX MDKIUIAHETHUX CTAHIIIH.
Po3Butok kocMonaBTuKH. KocMmiuH1
nocikeHas 00’ ekTiB COHSIYHOI CUCTEMH.
Bukopucranss 3aKoHIB pyXy JJISI BA3HAYCHHS
BiacTranei 10 T1i1 COHAYHOI CUCTEMH, a TAKOXK
PO3MIpIB 1 Mac HEOECHUX T

Bumaumi pyxu Conris, Micsiis, miaHer.
[1naneTH1 KOHDIrypailii, CHHOJUYHI Ta
CUJICpUYHI TTEPIOJIH.

Cucrema 3emisg-Micsaie. @azu Micsrs.
MicsiyH1 Ta COHSTYHI 3aTEMHEHHS.

3arajibH1 XapaKTePUCTUKH TIJIaHET, KapIUKOBUX
IaHeT Ta MauX Tij1 COHSIYHOI CUCTEMHU.

Pexomenoosani oemoncmpayii
1. Cxema COHSIYHOT CUCTEMHU.
2. [Ilnaamiuaa mojeib COHSYHOT CUCTEMU.
3. ®ortozoopakeHHss CoHIls 1 Micsii 11 yac
3aTEMHEHb.
4. KocmivH1 3HIMKH acTEpOi/liB, KOMET,
METEOpPiB Ta METCOPHUX MTOTOKIB.
5. ®oT0300pakKEHHS] METEOPUTIB.
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CHCTCMMU.

Linnicnuu komnonenm

BUCTOBIIOE CYONHCEHHs TIOI0 3HAYCHHSA JoCTiKeHHs Ti1 COHAYHOI CUCTEMH 3
JIOTIOMOT'0F0 KOCMIYHHUX arapaTiB; OKpeMi KOCMIYHI MICii; oyiHtO€ YHIKAIbHICTh

MJIaHeTH 3emMJis, posib Micslsg y 3eMHUX Ipoliecax.

6. Kapra po3noainy Ha HeOecHiil chepi
pa/iaHTIB BIIOMUX METEOPHUX MOTOKIB.

7. ®oTo300paxeHHs acTpoOIeM.

8. 300pakeHHsI KOCMIYHMX anaparis,
PU3HAYCHUX JIJIs1 BUBUEHHS 00’ ekTiB COHSYHOT
CUCTEMH.

Haesuanvni npoexmu

Ilpakmukym i3 po3e’azyeanns 3aday

Jlabopamopnuit npakxmuxkym

1. BuroroBieHHs1 HAUTIPOCTIIIOTO KyTOoMipa i
BHUMIPIOBaHHS KYTOBUX BIJCTaHEH Ha HEO1.

2. BuznauenHs Bucotu CoHIISl HaJl TOPU30HTOM
3 JIONOMOI'0K0 THOMOHa.

3. BuzHnaueHHs reorpa@iuHoi lMpoTu
MICIIEBOCTI 31 cioctepexeHb [lossipHoi 30pi.

Yi3arajpHIOYi 3aHATTH

Pe3eps
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11 kaac

Di3uYHNH CKIATHUK
(6 roguH Ha THXKIEHB; BChoro 210 roauH)

QuikyBaHi pe3yJbTaTH

OpieHTOBHUI 3MICT HABYAJBLHOI0 MaTepiary

Pozaia 1. Enekrpoannamika

3HanHesUl KOMNOHEHM

Onepye nowsmmsamu i mepminamu: TOYKOBUH 3apsij, €IEKTPU3AIIis T,
CJICKTPUYHO 130IhOBaHA CUCTEMA T1JI, eICKTPUIHHM 3apsil, CICKTPUIHE
noJie, 3akoH KyioHa, JiHii HAampyEHOCT1 eNEKTPUIHOTO TOJI,
HaIpPYXKEHICTh CJIEKTPUYHOTO TIOJIs, MOTEHITia] Ta P13HUIISA TTOTSHITIAMIB,
SHEPTis eNEKTPUYHOTO MOJIs, TYCTHHA €HEPTii eEKTPUIHOTO OIS,
€JIEKTPUYHA EMHICTb, KOHJEHCATOP,

BUIbHI 1 3B's13aH1 3apsiiv, BIAHOCHA JI€JICKTPUYHA IPOHUKHICTD
Cepe0BHINA; MOJISIPU3ALIis T1CTEKTPUKA;

NOCTIMHUHN €NeKTPUUHUNA CTPYM, KEPETIO CTPYyMY, CTOPOHHI CUJIM, CHUJIa
ctpymy, EPC, omip npoBiHUKA, TOTY>KHICTh €IEKTPUIHOTO CTPYMY;
MOCTIIOBHE 1 TTapajenbHe 3'€IHaHHS MPOBITHUKIB; 3ak0oH OMa, rpaBuiia
Kipxroda, 3akon [xoymns-Jlenma, KKJ{ enexrpuunoro xona,

HOCIT €JIGKTPUYHOTO CTPYMY B PI3HUX CEPENIOBUIIAX, TIPKa, EIEKTPOHHO-
JIPKOBUH TIepexij, eIeKTPOIITH, EIEKTPOTITUYHA JUCOIIaIlis,
eJIeKTPOIIi3, 3aKoH dapases, 10HI3a1ig ra3iB, Ta30BUI PO3Ps Ta HOTO
BUJIM, HAIMPOBIIHICTh, MarHiTHA B3a€MO/I15, BEKTOP MarHiTHOI 1HIYKIIi,
3akoH AMmrnepa, cuina Ammepa, cuia JlopeHia, MarHiTHa MPOHUKHICTD
CEpe/IOBHUIIA; MAarHITHA TPOHUKHICTh PEUOBUHU, JiaMarHeTHKH,
napamMarHeTHku, (PepoOMarHeTUKH, MOCTIMHI MarHiTH, TEMIEpaTypa
Kropi, enekTpoMardiTi, MarHiTHUA MOMEHT, SIBUIIE EJIEKTPOMArHITHOT

[Tpenmert 1 MeTOAM €NEKTPOAMHAMIKH.

EnexTpuune nosie y BakyyMi: eIeKTPUIHUH 3apsij,
B3a€MO/IIS €IEKTPUYHUX 3apsiiB, 3akoH KysoHa,
eJIEKTPUYHE I10JIe, HAPY>KEHICTh €JIEKTPUIHOIO TOJIs,
po0oTa Cchil eNeKTPOCTATHIHOTO TIOJIs, IMOTEHITIATbHUN
XapaKkTep eNEKTPOCTATUIHOTO OIS, IIOTEHITIAN Ta PI3HUILSA
IMOTEHIAJTIB.

Eneprist B3aeMoi1l eJIEKTPUYHUX 3apsAiB, EHEPTis
CJIEKTPUYHOTO TIOJISI, TyCTUHA €HEPrii eJIEKTPUYHOTO TOJISL.
EnexTpuune mnosie y peuoBUHI: MPOBIIHUKU B
CJIIEKTPUYHOMY TIOJI1, €IEKTPUYHA €EMHICTh, KOHJEHCATOPH,
JIETIEKTPUKU B CJICKTPUIHOMY TOJI, TTOJISApU3aIlis
TEJIEKTPUKIB, T1EIEKTPUYHA MPOHUKHICTD, €NEKTPETH 1
CETHETOCTIEKTPUKH, T €30CTCKTPHUKH, PiJIKI KPUCTAIH B
€JIEKTPUYHOMY IOJIi.

[TocTiitHu# €NEKTPUIHUM CTPYM: EIEKTPUUHUN CTPYM Ta
YMOBHU MOT0 iCHyBaHHS, 3akoH OMa sl AUISTHKH KoJ1a,
3'€JTHAHHS MPOBIAHHUKIB, CTOPOHHI CHJIH, EIEKTPOpPYIIiiHa
cuia, 3akoH OMa J1si HEOJJHOPITHOT AUISHKY KoJja Ta
MOBHOTO KOJIa, KOPOTKE 3aMHKaHHs, paBuia Kipxroga ta
iX 3acTOCyBaHHS, pO0OOTA 1 MOTY>KHICTh €JIEKTPUYHOTO
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1HayKIii, focnign M. @apases, npaBuiio JIeHna, 3aKkoH
eJIEKTPOMArHITHOI 1HIYKIli, BUXPOBI CTPYMH, SIBUILE CAMOIHIYKIII,
1HyKTUBHICTh, €HEPIisd MarHiTHOTO TOJIS CTPYMY, TYCTHHA €HEeprii
MarHiTHOTO MOJISL.

Toscnioe: 3aK0H 30€peKEeHHS €JIEKTPUYHOTO0 3apsry, 3akoH KyroHa,
MeX1 X 3aCTOCYBAHHS, MPUHLIMI CYNEPHO3UIIIi, 3B’ I30K HAMIPY>KEHOCTI1
SJICKTPUYHOTO TIOJIS 3 PI3HUIIEIO MTOTEHITIAIB; CyTHICTh CUJIOBOI Ta
EHEPreTUYHOI XapaKTePUCTUK €IEKTPUYHOrO Ta MArHITHOTO TOJIIB,
BIUJIUB MPOBIJHUKIB 1 JICJIEKTPUKIB HA €ICKTPUYHE TOJIE;

3akoH Oma JJi JUISTHKA KOoJia 1 TOBHOTO KOJIa, i1 €JIEKTPUYHOTO CTPYMY,
nepeavyy noTy»KHOCTI BiJl JXKepesa 10 CIoKKMBava; OCHOBHI MOJI0KEHHS
€JICKTPOHHOI TEOPIi MPOBITHOCTI METAJIIB, 3AJIEKHICTh OMOPY METAIEBOTO
MPOBITHUKA BiJl TEMIIEPATypH, IPUPOAY EIEKTPUIHOTO CTPYMY B
MeTalax, eIeKTPoJIiTaX, ra3ax, HamBIPOBITHUKAX, BAKYYMIi, €JIEKTPUYHI
SIBUIIA B KOHTAKTaX Ta iX 3aCTOCYBaHHs, BJACTUBOCTI MJIa3MU; TPUPOIY
€JICKTPOMArHITHOI B3a€MO/I1i, JIIF0 MAarHiTHOT'O TOJIsl Ha MPOBIIHUK 31
CTPYMOM Ta €JIEKTPUYHO 3apsHKEH1 YACTUHKH, PYyX 3apsAKEHUX
YaCTMHOK B MarHiTHOMY I10JIi; MarHiTHI BJIaCTUBOCTI PEYOBHH, 3aKOH
€JICKTPOMArHITHO1 1HAYKITIi, SBUIIE CAMOIHIYKIIi1, IHAYKTUBHICTb.

JisinbHICHUL KOMNOHEHm

3acmocosgye oTpuMaHi 3HaHHS 151 0€311€YHOr0 BUKOPUCTAHHSI
NOOYTOBUX €JIEKTPUYHUX MPUIIAAIB 1 TEXHIYHUX TPUCTPOIB.

Po36’a3ye 3anadi (pi3HUX BHIIIB 1 TUIIIB, Y TOMY YHCIII KOMOIHOBaHi 3
KUTbKOX PO3/1UIIB (PI3UKHM) HA: 3aCTOCYBAHHS 3HAHb PO CUJIOBI Ta
CHepreTUYH1 XapaKTePUCTUKH €EKTPUUYHOTO OIS, MPUHIIHII
CyNepHOo3HIIii MOJIB; EMHICTh KOHJIEHCATOPA, EKBIBAJIGHTHI EMHOCTI TIPU
PI3HMX 3’€IHAHHAX KOHAEHCATOPIB, EHEPT1I0 3aPSHKEHOrO

CTpyMYy, TEIUIOBA Jisl €IEKTPUIHOTO CTPYMY, 3aKOH
Jxoynsa-Jlenna, KK/ enextpudnoro xona, 3axoam ta
3aco0u Oe3reKu i1 yac poOOTH 3 eJIEKTPUIHUMHU
npuctposiMu. Enexkrpokapu.

EnexTpuunuii cTpym B TBEpAUX T1aX (TIPOBIIHICTD
METaliB Ta HANIBIPOBITHUKIB, €JIEKTPUUHI SBUIIA B
KOHTaKTax Ta iX 3aCTOCYBaHHS), BAKyyMi, piAMHAX
(EJIEKTPOJIITH, EICKTPOJIITHYHA TUCOLIAIIisS, ETIEKTPOJII3,
3akoH Dapajies, 3aCTOCYBaHHS €IEKTPOII3y) Ta ra3ax
(loHi3alris ra3iB, Ta30BUM PO3PsJT Ta HOT'O BUIAM, TTOHATTS
PO IJIa3My Ta i1 BUKOPUCTAHH).

EnexTpomarneTusm (eIeKTpOMarHiTHa B3a€MOJIis, 3aKOH
Amriepa, Mar"iTHe MoJjie CTpPyMy, MarHiTHa 1HTyKLis, JHI
MarHiTHOI IHAYKII{ MPSIMOTO Ta KOJIOBOTO CTPYMIB,
OJTHOPIJIHE MarHiTHE T0JIe, TMOTIK MarHiTHOI IHIYKIII1, i
Mar”iTHOT'O T0JI Ha PYyXOMi 3apsI>KEeH1 YaCTUHKH,
BUKOpHUCTaHHs cuin JIopeHIia; KOHTYp 31 CTpyMOM B
MarHiTHOMY I0JIi, MAarHITHUM MOMEHT KOHTYpY 31
CTPYMOM).

[TocriiiHe Mar"iTHE MoJie B PE€YOBHHI (MarHiTHI
BJIACTUBOCTI PEUOBMHU, MAarHiTHA MPOHUKHICTh PEUOBUHH,
JllaMarHeTUKH, TapaMarHeTuKu, (PepoMarHeTUKH, MOCTINHI
MarHiTu, Temneparypa Kiopi, enexrpoMarsita Ta ix
3aCTOCYBaHHS, BIUIMB MarHiTHOTO MOJISl HA JKUBI1
OpraHi3MH.)

EnextpomMarsiTHa iHAYKIlIS (IBUIIE €JIEKTPOMArHiTHOI
iaykuii, nociaign M. ®apanes, npasuiio JIeHa, 3aKkoH
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KOHJIeHCcaTopa; Ha 3akoH OMa JJ1sl TOBHOTO KOJIa 3 MOCIIIOBHUM 1
napasneNbHUM 3’ €JHAaHHSIM MPOBIAHUKIB, mpaBuia Kipxroda, 3akon
Jxoyns-JIenia, po6oTy Ta HOTYKHICTh €JIeKTpUuuHOro cTpymy, KK/,
cuiny Jlopenna Ta Amrepa, 3aKOH €JIEKTPOMArHiTHOT 1HAYKIIII.
Bu3snayae HanpsM 1HIYKIII{ MArHITHOTO TOJIS, IHIYKIIHHOTO CTPyMY,
cunu Jlopenna ta Amrmepa.

Excnepumenmanvno oocniodcye eneKTpUIHI KoJa 3 PI3HUMHU
eJIEMEHTaMH, SIBUIIE €JIEKTPOMAarHiTHOI 1HTYKITIi.

3o06padicye: eNeKTpUYHE Ta MAarHiTHE TOJIE 33 JJOTIOMOT'OF0 CHJIOBUX
JHIN, CXeMH 3’ €/IHAHb €JIEMEHTIB €JIEKTPUYHOTO KOJIa.

€JIEKTPOMArHiTHO1 1HAYKIli, BUXPOBI CTPYMH, SIBUIIIE
CaMOIHYKIIli, IHAYKTUBHICTh, EHEPIisl MArHITHOTO TOJIS
CTpyMy, TYCTHHA €HEprii MarHiTHOTO TOJIA).
Bukopucranss siBUIa €JIEKTPOMArHiTHOT 1HYKIIIT B
Cy4YacHIM TEXHIIl: IETEKTOP1 METalIy M0 aeponopry, B
No13/11 Ha Mar”iTHii noayuii, nodyropux CBY-neyax,
3amucax i BIATBOPEHHS iH(pOpMaITii.

[—

Pexomenoosani oemoncmpayii
EnexTpudne mose 3apsKeHUX KyJIbOK.

2. Bbynosa ii 11 KOHAEHCATOpa MOCTIHOI Ta 3MIHHOT
Linnicnunt komnonenm €MHOCTI.
Bucnoentoe cyoscenns wooo 3aCTOCyBaHHS HAMliBIIPOBITHUKIB B 3. EHepris 3apsKeHOro KOHAEHCATOpA.
CyYaCHHUX KOMIT I0T€pax Ta rajpkeTax; BUKOPUCTAHHS €IEKTPUIHOTO 4. 3anexHicts cunm ctpymy Bim EPC mkepena ta
CTPYMY B PI3HUX CEPEIOBUILAX; MATHITHOTO MOJIS Ta MATHITHUX MIOBHOTO OMOpPY KOJIa.
BJIACTUBOCTEH PEUOBUHU B TE€XHIIIl, MEJUIMHI Ta B TOOYTI; BIUIUB 5. Jlist Mar"iTHOrO MOJisi HAa CTPYM.
Mar”iTHOTO Ta €JIEKTPUYHOTO IOJIIB HA KUB1 OPraHi3Mu. 6. Enextpomarnitha inmykuis. [IpaBuso Jlenna.
7. 3anexuicts EPC iHayKIii BiJ] IIBUAKOCTI 3MIHU
MarHiTHOTO TIOTOKY.
8. 3anexnictb EPC camoinaykIii Bij] IIBUIKOCTI
3MIHU CHJIM CTPYMY B KOJIi Ta 1HIYKTUBHOCTI
MIPOBITHUKA.
Haesuanvni npoexmu
Ilpakmukym i3 po3e’azyeanns 3aday
Po3zain 2. KosiuBanHs Ta XBHUIII

3Hannesull KOMnoHeHm
Onepye nowsmmsamu i mepminamu: BUIA MEXaHIYHUX KOJIMBaHb;

MexaH14H1 KOJIUBaHHS: KOJIUBaJIbHI IPOLIECH, TAPMOHIYHI
KOJINBAHHSI, MaTEMaTUYHUN MasiTHUK, Q13MYHUN MasITHUK,
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rapMOHIYHI KOJMBAHHS; MEPIOAN KOJMBaHb MATEMaTUYHOIO 1
MPY>KUHHOTO MasTHUKIB; MEXaHIYH1 XBUJI1; TOBKWHA XBUII,
iHTepdepenis 1 nudpakiiis XxBuwib, mpuHIMI [ 'tolireca, epexrt Jomiepa,
BUIbHI €JICKTPOMArHiTHI KOJIMBAHHS;, KOJIMBAJILHUM KOHTYP; PE30HAHC,
3MIHHHM CTPpyM, TpaHcpopMaTop, €IEKTPOMArHiTHI XBHII; BUXPOBE
CJIICKTPHUYHE TT0JIe, IITKaJIa SJICKTPOMArHITHUX XBHJIb,

OCBITJICHICTH, CHJIa CBITJIA, ICKPaBIiCTh, 3aKOHH T'€OMETPUYHOI ONITHKH;
Teneckon-pepakTop, Teneckon-pedieKkTop, abepairii JIH30BUX
TEJIECKOIIiB, 30UIBIICHHS TEIECKOIa, PO3AUTbHA 31aTHICTh Ta MPOHUKHA
CHJIa TEJIECKOIa, palioTEIeCKON, pagioiHTephepomMeTp, nucrepcis
CBITJIA, IHTEpEpeHLis, Tu(paKiis Ta NOJIpU3aLlisl CBITIA.

Toscnioe epeTBOPEHHSI €HEPTii B KOJMBAIBHUX CHCTEMaX; YTBOPEHHS i
MOLIMPEHHS] MEXaHIYHUX 1 €IEKTPOMArHiTHUX XBWIb; Jiala30HH
€JIEKTPOMATHITHUX XBWJIb Ta iX BJACTUBOCTI; CYTHICTh 3MIHHOTO CTPYMY
SIK BUMYIIICHUX €JIEKTPOMAarHiTHUX KOJWBaHb, OyIOBY Ta MPUHIIMI JTii
TpaHcopMaropa; MOSCHIOE Ha SAKICHOMY PiBHI MPUHIIAIM Aii
€JIEKTPONOOYTOBUX MPUIIAJIIB 1 IPUCTPOIB (Pajaio, TEIEKOMYHIKAIHHUX
MPUCTPOIB TOIIO); CYyTh XBUJILOBUX BIACTUBOCTEH CBIT/IA: MOUTUPEHHS
CBITJIa B PI3HUX CEPEOBHUIIAX, PO3CIIOBaHHS M MOTJIMHAHHS CBITJIA;
iHTepdepeHIio i Audpakiiio CBITIOBUX XBUIIb; PO3TAIIyBaHHs
MIHIMYMIB Ta MAaKCUMYMIB 1HTep(EPEHIIIHOT KApTUHU, TTOJISIPU3AITIIO 1
JUCIIEPCitO CBITJIA, MPUHIIUI A1l ONTUYHUX TEJIECKOIIB, BIUIUB
aTMocdepr Ha aCTPOHOMIYHI CIIOCTEPEIKEHHSI, TepeBaru peduieKTopa
MOPIBHSHO 3 pedhpakTOpOM, IPUHITUII 1T PalOTEIECKOIIIB;

JisinbHICHUL KOMNOHEHm

3acmocosye METOIM MOJICIIIOBAHHS Ta aHAJIOT1H 1JIs MOSICHEHHS
KOJIMBAJIbHUX Ta XBHJIbOBUX MPOIIECIB.

MepEeTBOPEHHSI €HEPTii Mij Yac KOJIMBaHb; 3racarui
KOJIMBAHHS, BUMYIIIEHI KOJMBAHHS, TTOHSATTS TIPO
aBTOKOJIMBaHHs. Pe3oHaHc.

[Tpy>xH1 XBUJII: TOIIMPEHHS XBUJIb, PIBHSHHS XBUJII,
1HTepdepeHIlis XBUIIb, CTOAY1 XBUII1, puHIuI [ tolireHca,
nudpakiiisi XBUIb, 3ByKOBI XBUJI1, eexT Jlomnepa.
EnexTpoMarHiTHi KOJIMBaHHA (KOJMBAJIBHHUI KOHTYD,
BUIbHI €JIEKTPOMArHITHI KOJIMBAHHS, 3aracaHHsl KOJIMBaHb,

BUMYIIIEHI  €JIEKTPOMArHiTHI ~ KOJUBaHHS,  3MIHHHIMA
CJIEKTPUYHUM CTPYM, AaBTOKOJIMBAaHHs, TpaHc(opmarop,
BUPOOHUIITBO, nepeaBaHHs Ta BUKOPHUCTAHHS

CJICKTPUYHOI €Heprii, mpoOJIeMH Cy4acHOi €HEpPreTUKH 1
OXOPOHHU MPUPOJIN).

EnexkrpomarniTHi XBWJII (BUXpOBE €JIEKTPUYHE TIOJIE,

CJIEKTPOMAarHiTHe I0Jie, YTBOPEHHS W  MOMIMPEHHS
€JICKTPOMArHITHUX XBWJIb, BJIACTUBOCTI
CJICKTPOMArHiTHUX  XBWJIb, TMPUHIUIIK  Paai03B'sI3KY,
TejncOadYeHHs Ta CTUTBHMKOBOTO  3B'SI3Ky, IIIKaja

€JICKTPOMArHITHUX XBHIIb).

OCHOBHI BJIACTUBOCTI CBITJIa Ta HOTO XapaKTEPUCTUKU
(emexTpoMarHiTHa T€opis CBiTIa, ONTUYHUNA CHEKTP 1
METOJIM MOT0 JTOCIIJIKEHHS, JPKepea 1 mpuiiMadl CBITa,
OCHOBH1 ()OTOMETPUYH1 BETUUHHH )

['eomeTpuyHa ontrka (BiIOWBaHHS i1 3aJIOMJICHHS CBITJIA
Ha MEX1 MOJIUTY CepPEeIOBUIIL, TOBHE BiIOMBaHHS,
BOJIOKOHHA OIITHKA, TOHKI JIIH3U, ONTUYHI CHCTEMHU,
atMocepHa pedpaxitis, mipaxi). ONTHYHI TIPUTAIH.
OnTUYHI TEJIECKOIH, iX OCHOBHI XapaKTEPUCTHKH.
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Po36’a3ye 3anadi (pi3HUX BUJIIB 1 TUIIIB, Y TOMY YHCJI1 KOMOIHOBaHI 3
KUTBKOX PO3AUTIB (hi3MKH) Ha 3aCTOCYBaHHS (POPMYJI MEPioAYy KOJIUBAHb
MaTEMaTUYHOTO Ta MPYKUHHOTO MasTHUKIB, popmynu TomcoHa,
B3a€MO3B’ 13Ky JIOBKMHU, IEPIOY ¥ IIBUJIKOCTI MOIIMPEHHS XBUJII,
3aKOHIB T€OMETPUYHOI ONTUKH, YMOBH 1HTEphEpeHIlii Ta nudpaxiii
CBITJIA.

Excnepumenmanvro A0CHIIXKY€E KOJIMBAHHS B KOJMBAJIbHUX CUCTEMAX,
BUMIPIOE ONITUYHY CHITY JIIH3H, TOBXKUHY CBITJIOBOT XBHUJIL.

Cnocmepizae oNTHYHI SBUIIA B aTMOC(EPI, TOSICHIOIOYH IXHIO CYTb.
Kopucmyemucs onTHaHUMU TIPUIIAJIAMU.

Vmie rpadiuHo 1 aHAIITUYHO IHTEPIPETYBATH PE3YJIbTAaTU JOCIIIKEHb,
OyayBaTH 300pa)KeHHS, OJIepKaHi 3a JOTIOMOTO0 JI3EPKa 1 JIH3;
L{innicnuu komnonenm

Oyintoe HayKOBE 1 TEXHIUYHE 3HAUCHHSI BUKOPUCTAHHS €IEKTPOMAarHiTHIX
XBUJIb; TPOOJIEMH TepeIaBaHHS SJICKTPUIHOT €Heprii Ha BEJIMKI BIJICTaHI;
O10JIOT1YHY 110 EJIEeKTPOMATrHITHUX XBWJIb, 3aXOAU  IEPCOHAIBLHOTO
3aXUCTYy 1 OXOPOHU HABKOJHUIIHBOTO CEPEIOBHUINA, BAXIHUBICTh
ACTPOHOMIYHUX CIOCTEPEXEHb Y BCbOMY J1ala30H1 €JIEKTPOMArHiTHOTO
CIEKTpA.

Bucnosnroe  cyoocennus 1010 npodJieM
BUKOPHCTAHHS aJbTePHATUBHUX JKEPEN CHEprii.

CIICKTPOCHCPICTHUKH,

Panioreneckonu. PamgiointepdepoMerpu 3 HaAAOBI OO
6a3010. AcTpoHomiuHi oOcepBaropii. Kocmiuni Temeckomnu
Ta 00cepBarTopii.

HMucnepcis citna. [HTepdepentis cBiTia (HakJ1aJlaHHsS
CBITJIOBUX XBHJIb, METO/IH OJIEP>KaHHS KOT€PEHTHUX
MyYKIiB XBUJIb, 3ACTOCYBAaHHS 1HTEp(EPEHIIii B HAyIll i
TEXHIII)

Hudpaxkiist ciTia, gudpakiiiina rpaTka, MOHITTS PO
royiorpadiro.

[Tonspuzaris cBiTia. [lomspoiny.

Pexomenoosani oemoncmpayii
1. BinbH1 KOTMBaHHS BaHTa)Ky Ha HUTII Ta BAHTAaXy Ha
PYKHUHI.

5. BumymieH1 KoJiMBaHHS.

6. Pe3onaHnc.

7. BuIbHI €1€KTPOMArHiTHI KOJIMBaHHS HU3BKOT
YaCTOTH B KOJIMBAIILHOMY KOHTYPI Ta 3aJI€KHICTh
iXHBOT YaCTOTH BiJ] €JIEKTPOEMHOCTI Ta
IHyKTUBHOCTI KOHTYDY.

8. BumnpomiHioBaHHS i1 MpUMaHHS €IEKTPOMArHITHUX
XBUJIb.

9. CaiTioBOA.

10.Onepxanus iHTephEpPEHIIIHHUX CMYT.

11. Audpakiis cBiT/Ia BiJl By3bKOI HIUTMHU Ta
T (pakIiifHOT TpaTKH.

12. lucniepcisi cBITIIA I 4ac WOro MPOXOKEHHSI KPi3b
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TPUTPAHHY TIPU3MY.
13.11oBHE BHYTpIIIHE BiIOMBAHHS CBITJIA.
14 . Tlonsipu3ariisi CBITIA.
15.0nTruHa cxeMa Teneckona-pedpakropa.
16.0nTruHa cxema Teneckona-pedaeKropa.
17.Dotorpadii TeaecKoniB /i1 BUBYEHHS

BUMPOMIHIOBaHHS B PI3HUX Jlana3oHax.

Haguanvni npoekmu

Ilpakmuxym i3 po3e’sazysanns 3adau

Pozain 3. KBanToBa

¢pizuka

3Hanuesuti KOMNOHEHM

Onepye nonammsamu i mepminamu: aTOMHI 0pOiTaji, eHepreTHdHI PiBHI,
eHepris 1oHi3ailii, kBaHT, cTana [lmanka, abCcoMOTHO YOpHE TUT0, (POTOH,
doroedekT, podboTa BUXOAY, JIHIHUATHI CTIEKTp, CIEKTPaIbHUI aHai3,
3akoHu Bina i Credana-bonbimana, edext Jlomnepa, crioHTaHHE 1

IHIYKI[IiHE  BUIPOMIHIOBAHHS,  Jia3ep, IHBEpCHA  HACEJICHICTh
E€HEePreTUYHOTO  PIBHsS, METAacTadUIbHUN  CTaH, KOPIYCKYJISPHO-
XBWJIBOBUM  JOyali3M, pPaJlOaKTUBHICTh, O-po3man. [-posmam, Y-

BUIIPOMIHIOBAHHS, IITy4YHa pPaJl0aKTUBHICTh, MEPIOJl HAMIBpO3May,
TEPMOSAEPHUNA  CHHTE3, IIMTOMAa E€HEpris  3B'SI3Ky, aKTHUBHICTb
pPaJlOAKTUBHOI PpPEYOBUHU, EHEPreTHMYHUWA BUXIA SAEPHOI peakiii,
KBapkH, GyHIaMEeHTaJIbHI B3aeMOi1, 0030H Xirrca.

llosacHioe: cyTHICTh KBaHTOBHX MOCTYJaTiB bopa, eHepreTudHi cTanu
aToMa, TOJIOXKEHHSI XBHUJILOBO1 1 KBAHTOBO1 T€OPii CBITJIa, KBAHTOBOI
rinmore3u [lnanka; piBasaHS Eftnmreiina nis doroedexry; cyTh

AtoM y kBaHTOBIH (pi3uni. KBanTosi nocrynatu M.bopa.
BunpominroBaHHS Ta OTJIMHAHHSA CBITJIa aTOMaMH.
AoOGcomotHO yopHe Tino. ['imoteza M. [1nanka. KBanToBi
BJIACTUBOCTI cBiTia. DOTOH. 3aKOHU 30BHINIHBOTO
dotoedekty. Tuck cpitia.

®dororpadis B actpoHomii. Actporpad. doroenekTpuyHi
npwiaau: GoroeneMent, HOTOMOMHOXKYBaY, €IEKTPOHHO-
ONTUYHUH IIEPETBOPIOBAY.

AHaJi3 e1eKTPOMarHiTHOr0 BUIPOMIHIOBaHHS — OCHOBA
Cy4acHOT BCEXBHJILOBOI aCTPOHOMI].

ATOMHI 1 MOJIEKYJIApHI crieKTpu. CrieKTpU HEOECHUX T1II.
Crnexrpanbhuii anamni3. 3akonu Bina it Ctedana-
bonbsimana. Criektpanbhi npuiaau. [IpuHnun BU3HaYeHHS
XIMIYHOTO CKJIay Ta TEMIEPATypH KOCMIYHUX TiJI.

BusHauenHs Qi3nyHUX BIACTUBOCTEH 1 MIBUIKOCTI PYXy
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KOPITYCKYJISPHO-XBHJIBOBOT'O Jyalli3My, Tinote3u ae bpoiins,
CHIBBITHOIIICHHS HeBU3HaueHOCTeH [ efizenOepra, MpuHITUTT il
KBAaHTOBHMX I'€HEPaTOPIB CBITJIa, ATOMHI 1 MOJICKYJISIpHI CIIEKTpH, (Pi3u4HI
OCHOBH MOOY/1I0BU MEPIOJUYHOI CUCTEMHU XIMIYHUX €JIEMEHTIB, TPUPOY
PEHTIeHIBCHKOTO BUITPOMIHIOBAHHS, PUHIIMIT BU3HAYEHHS XIMIYHOTO
CKJIaJly Ta TeMIlepaTypu HeOecHux T, edekT Jlomiepa; mpoTOHHO-
HEHTPOHHY MOJIENIb AaTOMHOTO SI/Ipa; CTIAKICTH siep, anbda- 1 6era-
po3naau, nedgext mac, GopMyiTy B3aEMO3B 3Ky MacH Ta eHeprii,
criocobu 3abe3neueHHs Oe3nexu saepHux peaktopiB 1 AEC, metoau
peeCTpallii e1IeMEHTapHUX YaCTUHOK, YMOBH 32 SIKHX B1I0YyBa€ThCS
aHITUIALIS 1 HAPOHKEHHS apyu YaCTUHOK, BUAM (QyHIAMEHTAIbHUX
B3aEMO/TIH.

JisinbHICHUL KOMNOHEHm

Cnocmepieae sBunie (HoToePexTy, TUCKY CBITIA, CIEKTPU PEYOBHUHH,
TPEKHU 3apSHKEHUX YaCTUHOK.

Po36’a3ye 3agaui (pi3HUX BHUJIB 1 TUMIB, y TOMY YHCJI KOMOIHOBaHi 3
KUIbKOX PO3UTIB (DI3UKHM) Ha pO3paxyHOK €Heprii Ta IMIyibCcy (OTOHa,
3actocoBytoun ¢Gopmyny Ilmamka Ta piBHsHHa ElHmTeitna mos
dbotoedekTy, kBaHTOBI moctynatu H.bopa, noexuny xBuii ae bpoiins,
JIOBKMHY XBIJII CBITJIA, IIO BUITYCKAETHCS aTOMOM [ iporeHy; €Hepriio
3B’SI3Ky aTOMHOTO sIJIpa, 3aKOH Pajl0aKTUBHOT'O PO3Maay, B3aEMO3B’SI30K
Macu Ta eHeprii

L{innicnuu xomnonenm

Amnanizye sBHILA, MO AOBOJATH CKIAJHY CTPYKTYpPY aToMa W pe3ysbTaTH
EKCIIEPUMEHTAIIbHUX JOCIIIKEHb,

Yceioomnioe 3Ha4YEHHS CIIEKTPAJIBHOrO aHali3y Y BU3HAYEHHI XIMIYHOTO

HEeOECHUX T 3a iXHIMU crieKTpaMmu. Bukopuctanus
edekra Jloriepa ns BUSHAYCHHS IIBUIKOCTI pyXy
HEOECHUX CBITHIL

CrioHTaHHe 1 IHIyKOBaHE BUIPOMiHIOBaHHs. KBaHTOBI
TEHEPATOPHU Ta 1X 3aCTOCYBaHHS.

XBUJIHOBI BJIACTUBOCTI MaTepii: KOPIYCKYISIPHO-
XBUJILOBUH Ayaii3Mm, rimotes3a ae bpoiins, audpaxiis
CJICKTPOHIB.

3akoHU pyXy y KBaHTOBIM (Pi3uill. CriiBB1IHOIICHHS
HEBHU3HaUeHOCTEH [ elizenOepra.

AtomHe a1po. Maca Ta eHepris 3B’ 513Ky aTOMHOT'O Sipa.
dopmyna ElHmreitna. SnepHi cuiu Ta ix 0CoOIUBOCTI.

Hedext mac. CnocoOu BUBUIBHEHHS SIIEPHOI €HEPTi:
CHHTE3 JICTKUX 1 OJIUT BOXKKHUX sfep. SaepHi peakiii.
PanioakTUBHICTH. 3aKOH PaJl0aKTUBHOTO PO3IIay.
SnepHa eHepreTuka.

EnemenTapHi yacTuHKH. 3arajibHa XapakTEpPUCTHKA
€JIEMEHTAPHUX YaCTHUHOK.

KBapku. KocMiune BUnpomiHtoBaHHSI.

Mertoau peecTpallii eleMeHTapHUX YaCTUHOK. YaCTUHKY 1

AHTUYACTUHKHU. AHITUIALIS.

[Tpunun peectpanii HelTpruHO. HeliTpuHH1 0o0cepBarTopii.

dyunamenTanbHl B3acMoaiil. Bemmke 00’ € 1HaHHS.
y

Pexomenodosani oemoncmpayii
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CKJ1any, (Pi3MYHUX BIACTUBOCTEH 1 MIBUIKOCTI pyXy HEOCCHHUX T

®doroedeKT Ta NPUCTPOi 3 HIMHKOBOKO MIACTHHKOIO.

doTtorpadii TpekiB 3apsIKEHUX YACTHHOK.

Kamepa BinbcoHa.

dotorpadii TeIeCKONIB /i1 BABYECHHS

BUTIPOMIHIOBaHHS B PI3HUX Jlana3oHax.

Tabmu1s eneKTpoOMarHiTHOTO CIIEKTPY.

['padix mpoxoaKeHHS BUIIPOMIHIOBAHHS KPi3b

atMochepy 3emi.

7. 300paxxeHHS CIIEKTPiB HEOECCHUX TiJI.

@DOTO CBITOBUX 1 YKPATHCHKUX 00CEPBATOPIM.

9. ®ororpadiyHa MIaCTUHKA 13 300paAKEHHSIM
HEOECHUX CBITHUII.

10.1Ipuiimaui (uu ix 300paskeHHs) BUIIPOMIHIOBaHHS

JUISL PI3HUX J11alla30HIB €JIEKTPOMArHiTHOTO CIEKTpa.

b

SN

*®

Jlabopamopnuit npakmuxym

3a pe3yapTaTaMu BUKOHAHHS JIAOOPAaTOPHOIO MPAKTUKYMY YUHI
OBOJIOIIBAIOTh €KCIIEPUMEHTATHHUMHI METOIaMU BUMIPIOBAHHSI
(b13MYHUX BEJTMYUH, TOCTIIKEHHS SIBUILL, YAOCKOHAIIOIOTh HABUYKH
po0oTH 3 QIBUYHIME TpUIIAJaMu, YIOCKOHATIOIOTh 3/IaTHICTh
y3arajibHIOBaTH JOCIIIHI (PaKTH 1 pOOUTH BUCHOBKH PO
CIIOCTEPEKYBaHI SIBUIIA 1 TPOIIECH.

1. BuBUeHHS KOHJIGHCATOPIB.

2. JlocmiipKeHHs €eKTPUYHUX KL

3. Busnauenns EPC 1 BHyTpImHBOTO OIOpPY KEpela
CTPyMy.

4. BuzHaueHHS TEMIEPaTypHOro KoedillieHTa OIopy
MeTay.

JlocmiiKeHHsT HaMmiBIPOBITHUKOBOTO J10/a.

5. JlochimpKeHHs 3a7IeKHOCT1 OMOPY HAIIBIPOBIIHHUKIB Bij
TEeMIIEPaTypH.

6. JlocmmKeHHsS MarHiTHOTO ITOJIT 3eMIIL.

7. JlocmmKeHHS MarHITHOTO IIOJIs COJIEHOI1a.

8. JlochipKeHHs KOJIMBaHb MPYXUHHOTO MasiTHUKA.
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9. Bu3HaueHHs TOBXWHHU CBITJIOBOI XBHIIIL.

10. BuzHaueHHS po3A1IbHOT 3aTHOCTI OKa.

11. BusHaueHHS TIOKa3HMKa 3aJOMJICHHS CKJa 3a
JIOTIOMOT 010 IIOCKOTapasieNIbHOI MJIACTUHKUA a00 TPU3MH.
12. BuBueHHs siBUIIA MOJISPU3AIIii CBITIIA.

13.  [JocnimkeHHS BJIAaCTUBOCTEH  €JIEKTPOMArHiTHUX
XBUJIb.

14. Buznauenns 0yioBu iHTEphEpOMeTpa.

15. BuBueHHs siBUIIA IHTEPPEPEHIIii y TOHKUX TLTiBKaX.

16. BumiptoBaHnHs  TeMmImepaTypu HUTKA  JIAMIH
PO3KapIOBaHHSI.

17. MopaentoBaHHS paaiOaKTHBHOTO PO3IIay.

18. BUBYCHHS TpPEKiB 3apsAIKECHUX YACTUHOK 32 TOTOBHMH
dotorpadismu

Haeuanvni npoekmu

Ilpaxmukym i3 po3e’a3yeanns 3aday

Yi3arajJobHI00Yi 3aHATTH

Pe3eps
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ACTPOHOMIYHHUI CKJIATHUK
11 kaac
(1 roa. Ha THKAEHBb, BCHOT0 35 10/)

QuikyBaHi pe3yJbTaTH

Opi€eHTOBHUII 3MICT HABYAJBHOI0 MaTepiary

Po3aia 1. @i3uka 3ip i MIZK30pSIHOTO cepeI0BUINA

3HanHesUl KOMNOHEHM

Onepye nowsammsamu i mepminamu: 30psi, TOJOBHI (13UYHI
xapaktepucTuku COHLS; aKTUBHI YTBOPEHHSI B aTMOocdepi
(rusamu, Qaxernu, cranaxu, mpoTyoepaHili, PIOKKYIIH,
KOPOHAJIbHI BUKUU Mac), COHAYHUH BiTep, ciiy:x0a CoHls,
COHSIYHA aKTUBHICTH, uncia Bonsda, abcomtoTHa 30psiHa
BEJIMUMHA 1 CBITHICTb 31p, CIIEKTpaJIbHUHN Mapajakc, MpoTo30ps,
B3a€MO3B 130K MacH 1 CBITHOCTI 31p, Jiarpama «CrieKTp —
CBITHICTBY, TIOABIMHI 30pi, 3aTEMHIOBaHO-TI0IB1}HI,
CHEKTpaIbHO-TIOABINHI 30p1, 3MIHHI i HECTalllOHAPH1 301, HOBI
Ta HAJHOBI 30pi, MyJbcap, OUTHI KapJIUK, YepBOHUH TIraHT,
4yopHa Jiipa, TOpU30HT noaii, cepa lBapmmibiaa,
eK30IUIaHETH,

Loscurwoe: d13uuni ymou Ha CoHIll; Gi3UYHUN MeXaH13M
yTBOpeHHs eHeprii CoHIIS; lara30H YaCTOT COHSIYHOTO
BUINIPOMIHIOBaHHS; BHYTpilIHIO Oy10BY COHIIS Ta HOTO
arMocdepu; Gpi3udHi mapameTpu okpeMux 30H COHIIS; OCHOBHI
yTBOopeHHs B atMocdepi CoHIls; MarHiTHe nojie COHIlS; MEXaHI3M
YTBOPEHHS 1 CKJIa/I COHSYHOTO BITPY; BUTJIS]] COHSIIHOTO JTUCKA B
POKH MIHIMYMY Ta MaKCUMyMY akTUBHOCTI COHIISI; MPOSIBU

[Tonsitrs 30pi. HaitGmxua 30pst — Conrie. OcHOBHI (i3nyHi
xapaktepuctuku Conig. Buytpinas 0ynoBa. J>kepena eneprii i
MexaH13MH 11 nepeHecenHs 3 Haap Conus. CHexkTp 1 XIMIYHUN
cknag Conig. bygoBa conssunoi armocepu. AKTUBHI yTBOPEHHS
B arMoc(epi: wismMu, dakeny, cnaiaxy, IpoTyoepaniii, (pIoKKyu,
KopoHaNbHI BUKUIU Mac. Constunuit Bitep. Obepranus CoHIIsl.
Poss maraitaux nosiB Ha CoHIll.

Metonu i 3acobu s nocmikenb Conus. Ciyx0a CoHIisl.
[UKII9HICTh COHSIYHOT aKTUBHOCTI. 3B’SI30K MK COHTYHUMM 1
3eMHUMH siBUIIaMHU (renioo6ionorist). Kocmiuna nmoroja.
BukopuctanHs COHIYHOT €HEPrii.

OCHOBHI1 XapaKTEPUCTUKH 31p: CBITHICTh, Maca, TeMIIeparypa,
paniyc. Buznauenns Biacraneit 10 3ip. AOCOIIOTHA 30psiHA
BEJIMYMHA 1 CBITHICTH 31p. CIIeKTpH 31p 1 CIEKTpasibHA
kinacudikanid. [ToasiiHi 30pi. 3aTEMHIOBAHO-IOIBIMHI 1
CHEKTpaIbHO-TIOABINHI 30pl. BusHaueHHs macu 3ip.
B3aemo03B’s30K MacH 1 CBITHOCTI 31p.

Jliarpama «CnekTp — CBITHICTb». BHyTpimns 6ynoBa 3ip. Moneni
3ip. XiMIYHUN cKiaf 31p 1 iX JpKepena eHeprii. 3MiHHI
HecTallioHapH1 30pi. YTBOpPEHHS XIMiuHMX efieMeHTiB. HoBi Ta
HaJIHOBI 30pi. EBomrontis 3ip, i1 eTanu ¥ kiHIeBi cTazdii (6
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COHSIYHOI aKTUBHOCTI Ta 1i IMKIIYHICTh; IPUUMUHY TTOXOIKEHHS
IUTSIM, TIPOTYOEpaHIliB, criajaxiB; cyTh uncen Bonbda; BimmB
COHSIYHOI aKTUBHOCTI1 Ha JKUTTS 1 3/I0pOB’s JitofieH Ta 61ochepy
3emuti; KiHIEBY cTajiit0 eBoJroiii COHIIS; METOM BU3HAYEHHS
BIJICTaH1 70 31p; ME€XaH13M CTHCHEHHS MI>K30PSTHOTO T'a30-
MUJIOBOTO KOMIUIEKCY; OCHOBHI (PDI3UYHI Ta r€OMETPUYHI
XapaKTEPUCTHUKH 31p; XIMIYHUHN CKJIaJ 30pSIHOI PEUOBUHH,
B32€MO3B 130K MK pO3MIPOM, TEMIIEPATYPOIO Ta A0COITIOTHOIO
30PSIHOIO BEJIMYMHOIO 30Pi; 3aI€KHICTh KOJIbOPY 30pi Bif ii
TEeMIIepaTypH; CIIEKTPaJIbHI KJIaCH 1 KJIACH CBITHOCTI 31p;
niarpamy ['epuminpynra-Peccena; BiamiHHICTh COHIIS BiJl IHIIKUX
CTaI[lOHAPHHX 31p; OCHOBHI (DI3UYHI XapaKTEPUCTUKU 3MIHHUX,
HOBUX Ta HaJIHOBUX 31p; MEXAHI3M YTBOPEHHS XIMIYHUX
€JIEMEHTIB I1]] Yac crajaxy HaJHOBOI 30pi; MOJIET BHYTPIIIHBOT
Oy10BM 31p PI3HUX KJIACIB CBITHOCTI; IPUPOJIy HECTAI[IOHAPHHUX
3ip; 30p1 HA PI3HUX CTAJIISIX €BOJIIOLII1; MPUUYNHUA BUHUKHEHHS
4OpHOI Aipu; (Pi3uyH1 IpoLecH, IO MPOTIKAIOTh MOOIU3Y YOPHOI
JIpHU; METOJIA BIAKPUTTS €K30IJIaHET; O3HAKU Ta BIACTUBOCTI
MIK30PSTHOTO CEPEIOBHUIIIA.

JisnoHiCHUL KOMNOHEHM

Po3B’s3ye 3amaui Ha: B3a€MO3B 30K MIXK PO3MIPOM,
TEMITepaTypoI0 Ta aOCOJFOTHOIO 30PSHOIO0 BEIIMUYMHOIO 30Pi;

3 BUKOPUCTAHHSM 3QJICKHOCTI MEP10JI-CBITHICTD JJ1s1 ieein;

Ha B3a€EMO3B 30K pi3HUX (Pi3uuHux nmapamerpiB CoHIIS;
BU3HAYCHHS BJIACHUX PYXiB Ta MPOMEHEBUX IIBUIAKOCTEH 3ip.
Linnicnuit komnonenm

Oyinroe TpaKTUYHE 3HAYEHHSI BIUIMBY COHSYHOI aKTUBHOCTI Ha
TE€XHOr€HH1, aTMOC(EpPHI il KIIMaTUYHI NPOLECH Ha 3eMJIi;

KapJIMKH, HEUTPOHHI 30p1, yJIbcapy, YOpHI1 Aipu). TicH1 moaBiiHI
cuctemu. PentreniBebki 30pi. HeBuaumi cymyTHUKH 31p.
Ex3omnaneru. Mix3opsiHe cepeloBUIIIE.

Pexomenoosani oemoncmpayii
. 300paxenHst atMmocepu Ta KopoHu CoOHIIS.
. Cxema BHYTpIintHLO1 Oy10BH COHIIS.
. 300paxxeHHs! aKTUBHUX yTBOpEHb B arMochepi CoHIsl.
. Hiarpama I'epimmpysra-Paccena.
. Cxemu BHYTpIIITHBOT OYI0BH 3ip.
. Cxemu TepMOSIZIEPHUX Peakiiid y Haapax 3ip.
. ®oT0300paKeHHs HAWBIIOMIIINUX KPAaTHUX 3ip.
. TunoB1 kprB1 3MIHU OJMCKY 3MIHHHUX 31p PI3HUX THIIIB.
9. ®oT0300pakeHHs cranaxiB HOBUX Ta HAJHOBHX 3ip.
10. KocMiuH1 3HIMKH TJ100YJT Ta PETIOHIB 30PEyTBOPEHHS.
11. Cxemu eBOMIOLINHUX NUBSIXIB 31p Ha faiarpami ['epiimmpyHra-
Peccena.
12. HeitTpoHH1 30pi Ta YOPHI JIpH y MOJBIHHUX 30PSIHUX
cucremMax (MaJIFOHKH).

01N Nk~ W~
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30psIHY €BOJIIOLIIIO, SIK BAXKJIMBUIM YHHHUK PO3BUTKY BcecBiry.

Haeuanvni npoexkmu

Ilpaxmukym i3 po3e’a3yeanns 3aday

Po3aia 2. I'anakTuku

3unannesult KomMnonenm

Onepye nonsmmsamu i mepminamu: TaTaKTUKHU, 30PsHI
CKYITYCHHS, TYMAHHOCTI; SJIpO, rajlo, KOPOoHH [ ajakTHKH,
Benuka ta Mana MarennanoBi Xmapu.

Toscuwoe: npuunnmn icHyBanHs Monounoro Insxy Ha 30psHOMY
HeO1 3emili; CKIIaIoB1 YaCTUHU Oy10BU [ anakThku; po3mip
["amakThKy Ta KUIBKICTH 31p B ['aakTHIill; TUIIKM HACEJIEHHS
I"anakTrku; miciie CoOHAYHOT cucTeMM B [ anakTuii;

pyxu Conus B ["anmakTuili; oco61mBOCTI 00epTanHs [ amakTuky;
METO/HM BUMIPIOBAHHS BIJICTAHEH 10 TAIAKTHK;

kiacugikarito ragaktuk E. ['ab0na; npupoay raiakTuk,
pajiorajiakTUK 1 KBa3apiB; IPUPOAY aKTUBHOCTI sIEp TAJIAKTHK;
BeITMKOMacITaOHy CTPYKTypy BeecBity; pizuuny cyTh
CIIOCTEPEKHOTO YEPBOHOTO 3MIIIEHHS B CIIEKTPaxX T'aJaKTHK;
CyTb 3aKoHy ['a007a; mpupoy pemiKTOBOTO BUITPOMIHIOBAHHS,
0COOJIMBOCTI SIBUIIIA TPABITAIIHOTO JIIH3yBaHHS, ICHYBaHHS
TEMHOI MaTepii Ta TEMHOI EHeprii.

JisnbHicHUU KOMNOHEHM
Pospisnse va 3opssHoMy HeO1 Monounuii I1sx.

IcTopis BuBuenHs ['anaktuku. Ckiiaj Ta 3arajibHa CTPYKTypa
INamaktuku. OO0’ e€KTH, 110 HAJICXKATh HAIIM rajakTuill. Po3momin
3ip B ["amakTuiri. 30psiHI CKyITYeHHs Ta acoiriarii. ['a3onumosi
komruiekcu. Miciie Conns B [Nanmaktuiii. Pyx CoHsUHOT cCCTEMU.
Ob6epranns 1 maca ['anakTuku. MaruitHi mosis i KOCMi4HI IPOMEHI
B ['anaktumi. CynyTHukM [ amakTUKH.

IcTopist BIAKpUTTS 30psiHUX cucTeM. Tunu rajiaktuk. OCHOBHI
XapaKTEPUCTUKH TAIAKTHK PI3HUX TUMIB. B3aemoist rajJjakTuk.
Snpa ranakTuK 1 iX aKTUBHICTh. PaioralakTUKu 1 KBa3apH.
Biacranp no ramaktuk. [IpoctopoBuii po3Imoiia ralakTuk
(miciieBa rpyrna, CKyIm4eHHs il HaJICKyITUYeHHsI TajJakTUK).
Benukomacmtabua ctpykrypa BeecBity. UepBoHe 3MilieHHS Y
CneKTpax rajakTuk. 3akoH ['ab6ma. CrnocrepexHi gaHi mpo
MPUCKOPEHE po3lMpeHHs BeecBiTy Ta HOro MoxiiuBa
iHTepnperaiis. bapionna («3BuuaiiHa») Matepis, TeMHa MaTepis
Ta TEMHa €HEepris K cKiIaaoBi Beecsiry.

['paBitariiine TiH3yBaHHS SK MPOSIB TEMHOI MaTepii.

Pexomernoosani oemoncmpayii
1. ®oTto300paxenHss Monounoro Insaxy.
2. Cxemy OynoBu ["aakTuky.
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Cnocmepizeae 3 1OIOMOIOI0 TEJIECKOIA 30PsHI CKYITUEHHS,
TymannicTs AHIpOMETH;

Po36’a3y€ 3a1a4i Ha BU3HAYEHHS BIJICTaHEH J0 FaJakTUK 3a
3MIIIEHHSM CHEKTPAIbHUX JIIHIM Ta 3 BUKOPUCTAHHSAM 3aKOHY
["ab06mna.

Linnicnuu xomnonenm

Bucnosmntoe cBiTorsiani cypxeHHs moa0 micss CoHsSYHOT
cuctemu B ["amaxTui, BearkomacmTaOHoOI CTpYKTYpH BeecBiTy
ta micug ["anaktuku y BeecBiTi

3. 300paxeHHs 30psIHUX CKYY€Hb 1 TYMaHHOCTEI.

4. 300paskeHHs CyNyTHHUKIB [ alakTHKH.

5. 300pakeHHS TATAKTUK PI3HUX THUIIIB.

6. Cxema «kamepton» ['ab0ma.

7. ®oT0300pakeHHS CKyITYeHb TaJIaKTHK.

8. CxeMa BenmMKoMacITabHOI CTPYKTypHU Hamoro Beecsiry.

Haesuanvni npoexmu

Ipaxmukym i3 po3e’a3yeanns 3aday

Po3aia 3. EixeMeHTH KOCMOJIOTIT

3HaHHEBU KOMNOHEHM

Onepye noHammamu i mepmiHamu:

KOCMOJIOT1YHHI MPUHIINII, 130TPOMHICTH, Teopis Benukoro
Bubyxy, hotomeTpuyHuii, rpaBiTalliiHUN Ta TEPMOAMHAMIYHUM
napajioKCH, CTallloHapHI Ta HeCcTallloHapHi Mojeni BeecBity,
MOJIeIb «Tapssuoro» BcecBiTy, TeMHa Matepis Ta TEMHA €Hepris,
rpaBiTailiiiHi XxBuJi, Hail BcecBiT, BCECBIT, MyJIbTUBCECBIT;
MYJIbTUBEPCYM, aHTPOITHUM TPUHITUTI.

Toscuioe: KOCMONOTTUHI TApaIOKCH Ta MPUHIIHIIH;
3arajgbHONPUMHATI MOJEIl IOXOJKEHHS M po3BUTKY BceecBiTy;
BHecok ['. 'aMoBa B KOCMOJIOT110; OCHOBU Teopii Bennkoro
Bubyxy; crocrepexHi aHi, ki TATBEPIKYIOTh TEOPIIO
Benukoro Bubyxy; npupoay peiikToBOro BUIIPOMIHIOBAHHS;
OCHOBHI €Tanu eBoJIIOIi1 BececBiTy; MpUCKOpEHEe pO3MUPEHHS

Kocmonoriyauit npunanun. Mojenb 0AHOPITHOTO i 130TPOITHOTO
Bcecsirty, 3acHoBaHa Ha 3akoHax Hetorona. Enementu 3aranpHo1
Teopii BigHOCHOCTI EffHiTeitna. YopHi gipw.

[TonsTTs mpo kocmoutoriyHi Mozeni Beecrity. Teopist Benkoro
BuOyxy. ®oToMeTpuyHuii, rpaBiTaliiHUNA Ta TEPMOAUHAMIYHHIHA
napagokcu. CtarioHapH1 Ta HecTarioHapHi Mojen BeecBiTy.
Mopnenb «rapsuoro» BcecBity 1 ii cnocTepekHa nepeBipka.
PenikToBe BUTPOMIHIOBAHHS.

OcHoHi etamnu eotollii Beecity. Bik Beecsity. [Ipo6iemu
TeMHOI MaTepii 1 TeMHOi eHeprii. ['paBiTamiifHi XBuil Ta ix
peecTpartisi.

[Touryku >xxkutts 3a Mexkamu 3emuti. Dopmyna @. J[peiika.
[TocnanHs mo3a3eMHUM HUBLII3AIIAM. MDK30PSHI IMOJBOTH 1
MOXJIMBI KOHTAKTH M1k ITUBUII3ALIsIMUA. AHTPOITHUN MPUHITUII.
MynbTUBEpPCYM.
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BcecBiTy; icHyBaHHSI TEMHOI MaTepii Ta TEMHO1 €HEPrii;
rpaBiTalliiiHl XBUJII Ta YMOBH iX peecTparii,

HAyKOBI MTPOrpamMu 3 MOUIYKIB XKHUTTS 11032 MEKaMH 3eMJIi;

CyTh aCTPOCOIII0JIOTTYHOTO NAPAJOKCY; CYyTh aHTPOITHOTO
MPUHITUITY; 3B’ 30K MK OCHOBHUMH (PYHIaMEHTATbHUMU
KOHCTaHTaMU ¥ 1CHYBaHHSM JIFOAUHU (KUTTSM); TIIIOTE3Y MPO
ICHYBaHHS 1HIIIMX BCECBITIB.

L{inHicHull KomMnonenm

Bucnosnioe cBoe craBneHHs 10 Mojenel BeecBiTy Ta OmiHIOE iX
0CO0IMBOCTI. Y CBIIOMITIOE POJIb ACTPOHOMIi Ta KOCMOHABTHUKH B
PO3B’sI3aHHI1 TJI00AJBLHUX MPOOJIEM JTHOJICTBA, 3HAYCHHSI
CBITOTJIALY 1 HAYKOBOT KAPTHHHU CBITY VISl TOCTYNATBHOTO
PO3BUTKY JIFOJICHKOI LIUBLTI3AIIII.

Pexomenoosani demoncmpayii
1. CxeMmu, 1110 UTFOCTPYIOTH Mojieni Beeciry.
2. Tabnuisg-cxemMa OCHOBHUX €TaIliB pO3BUTKY BcecBiTy.
3. Hiarpama criBBIJHOIIICHHS PI3HUX THUITIB MaTepii y BeecBiTi.
300pakeHHs paIlOTENECKOMIB, IKI BAKOPUCTOBYBAIIN ISl
MOINIYKIB PaIlOCUTHANIB TT03a3€MHUX ITUBLTI3AIII.
2. 300pakeHHsI KOCMIYHUX amapaTiB 3 JOIMOMOTOI0 SKUX
3IIACHIOBAJIN YU 3[[IHCHIOIOTH MOMIYK XHUTTS 11032 MEXaMH 3EMIIL.

Hasuanvni npoexmu

Ilpakmukym i3 po3e’azyeanns 3aday

Jlabopamopnuit npakxmuxkym

1. Busnauenns Biactaneit 10 Ti1 COHSUHOT CUCTEMU METOJIaMU
acTpOHOMII.

2. Busnauenns aktuBHOCTI CoHIls 32 ynciaoMm Boibda.

3. CnocrepexenHsi TymaHHOCTI AHIPOME/IH.

4. BuzHaueHHs 4€pBOHOT'O 3MILIEHHS M103arajlakTUYHOTO 00’ €KTa.
5. MopentoBaHHS €KCIEPUMEHTAIILHOT YCTAHOBKY JIJI PEECTPAIlii
IpaBiTal[iiHUX XBUJIb.

Y3araJbHI00Yi 3aHATTH
VY3aranpHEHHS Ta CUCTEMATHU3aIllsl MOHSTH 1 TeOpid Kypcy Di3uKu i acTPOHOMII CTAPIIOi IITKOJIH.

Pe3eps
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