3aTtBepakeHo MiHICTEPCTBOM OCBITH 1 HAYKH Y KpaiHU
(maka3 Ne 1539 Bix 24.11. 2017 p.)

PI3UKA i ACTPOHOMIA

HaBuaabhi nporpamu ais 10-11 kaacis
3aKJIaJiB 3arajibHOI CepeAHbOI OCBITH

(piBeHb cTaHAAPTY, NPOQiILHUI PiBEHB)

Aemopcokuti konekmug nio kepignuymeom Jlawenxa O. 1.



Po6Goua rpyna 3 niaroroBKu nporpam 3 (isMK# i aCTPOHOMII U1l CTAPIIOL IIKOJIH

JIsmenko OJiexcanap IBaHOBHY, TOKTOp NMenaroriyHux Hayk, npodecop, akagemik HAITH Ykpainu, akamemik-cexperap Bimmainennst 3aranbHoi
cepennboi ocBiTH HAITH Ykpainu

Bap'sxrap Biktrop I'puropoBuy, 1okTop (hizuko-mMaTeMaTHYHUX HaYK, mpodecop, akagemik HAH Ykpainu, paguauk [Ipe3uaii HAH Ykpainu

bes3 Anna BoaogumupiBHa, Bukianau KponumBHHUIBKOrO i1H)XEHEpHOro KojemkKy LleHTpaabHO-yKpaiHCHKOIO HAaLIOHAJIBHOIO TEXHIYHOI'O
YHIBEPCUTETY

Bbnaronapenko Jhionmuna FOpiiBHa, [10oKkTOp memaroriyHux Hayk, mnpodecop HaiioHanbHOro NEAaroriyHOro YHIBEPCUTETY 1MeEHi
M.II. lparomanoBa

TI'onoBko Mukosaa BacuiaboBuY, KaHIUIAT IEAATOTIYHNX HAYK, JOIEHT, 3aCTYNHHK aupekropa Incturyry nenaroriku HAITH Ykpaiau

TopoGens HOpiii IBanoBHY, n0KTOp (i3MKO-MaTeMaTHUHUX HAyK, mHpodecop, wieH-kopecnonaeHT HAITH VYkpainu, nupekrop Iacturyry
maraerusmy HAH VYkpaiau

Kearyxina JIio00B AHaToutiiBHA, BUKIaaa4 [lepkaBHOTO BUILIOTO HaBYaIbHOTO 3aKkiany "Jlucuyanchkuil HaTOXIMIYHUM TeXHIKYM"

3acekina Tersina MukosnaiBHa, KaHAUIAT MEJArOr1YHUX HAYK, 3aCTYMHUK qupekTopa [nctutyty negaroriku HAITH Ykpainu

3inuyk Bagum MukoaaiioBuy, yunrenb Qpi3uku ta ¢pizuyHOro npakTukymy KuiBcbkoro npupoaHudo-HaykoBoro Jjdineto Nel45

Kapacux Borogumup laBunosuy, Buntens ¢izuku 301 Ne 23 m. [lninpo, 3aciyxeHuil yuntens YKpainu

Kapaincska Slnina BasepiiBHa, kaHauIaT nenarorivyHuX HaykK, BUKJIaJad Y HIBEPCUTETCHKOTO KoJiepky KuiBcbkoro yHiBepcuteTy imeHi bopuca
['pinuenka

Kpsuko IBan [1aBnoBuy, B. 0. 3aBigyBaua s1abopatopii 'onoBHo1 actpoHoMiuHOi o6cepBaTopii HAH Ykpainu

JlickoBnu Ouiena BoJsioguMupiBHa, KaHIUAAT NEAAroriYHUX HAyK, JOLEHT MUKOIAiBChbKOro 00JaCHOTO 1HCTUTYTY MICISAMIIIOMHOI He1aroriqyHoi
OCBITH

Maptuniok Muxaiino TaneiioBu4, JOKTOp menaroriyHux Hayk, npodecop, akagemik HAITH Vkpainu, 3aBigyBau kadenpu YMaHCBKOTO
JIepKaBHOTO TNefarorivHoro yHisepcurery iMeHi ILI. Tuunau

Henames Irop FOpiiioBu4, ronosuuii penakrop xypHany "®i3uka B mkonax Ykpainu", 3aciaykeHuil yaurenb YKpaiHu

Henopo:xus Jlinist BikTopiBHa, KaHIuAaT MeJaroriYyHUx HayK, MPOBITHUNA HayKOBUH criBpoOiTHUK [HCTUTYTY neaaroriku HAITH Vkpainun

Cupotiok Bosiogumup JIMMTpPOBHY, TOKTOp MEAAroriyHUX Hayk, rnpodecop, 3aBiayBauy kadenpu HaiioHanbHOro meaaroriyHoro yHiBEpCHUTETY
imeni MLII. [lparomanoBa

Iyt Muxkosa IBaHoBM4Y, TOKTOp (i3uKO-MaTeMaTHYHHX HayK, mnpodecop, akagemik HAIIH Vkpainu, 3aBimyBau kadenpu HamionanbHoro
neaaroriyHoro yHiBepcurteTy iMmeHi M.I1. /IparomanoBa



IosicHIOBAJILHA 3aMMUCKA

HaBuanbni nporpamu 3 i3uku it actponomii juis 10-11 kiaciB 3akiiajiB 3arajbHOi CepeHbOI OCBITH (pIBEHb CTaHIAPTy Ta
npodiTpHUI piBeHb) po3pobIieHl HA OCHOBI Jlep:kaBHOTO cTaHmapTy 0a30BOi 1 MOBHOI 3arajbHOI CEPEeIHBOI OCBITH, 3aTBEPHKEHOTO
noctanoBoro Kabinery MinictpiB Ykpainu Big 23.11.2011 Ne 1392.

®di31MKa Ta acCTpPOHOMIA € (PyHIaMEHTAJIbHUMH HayKaMH, 110 BUBYAIOTh 3arajibHi 3aKOHOMIPHOCTI Nepediry mpupoAHUX SIBUILI,
3aKJIa/Ial0Th OCHOBU CBITOPO3YMIHHS Ha PI3HUX PIBHAX MI3HAHHS MPUPOJHU 1 JAKOTh 3arajbHe OOIPYHTYBAHHS MPUPOIHUYO-HAYKOBOI
KapTUHU CBITY. KpiM HayKOBOrOo BOHH MalOTh Ba)KJIMBE COLIIOKYJIbTYpHE 3HAYEHHS 1 € ChOTOJHI HEBIJ €MHOIO CKJIaIOBOIO KYJIbTYpHU
JIOJCHKOI LIMBLII3alll, PYIIIHHOI CHJIOK HAYKOBO-TEXHIYHOI'O Ta COLIaJbHO-EKOHOMIYHOrO mporpecy. CydacHa (pi3uka BUCTyHae
TEOPETUYHOI0 OCHOBOIO CY4YacCHOI TEXHIKM 1 TE€XHOJIOT1i, a acTPOHOMIis PO3KpHMBAE CYTHICTH Mi3HaHHs Matepii Ta BceecBity. Lle i
BHU3HAYA€ OCBITHE, CBITOIJISI/IHE Ta BUXOBHE 3HAYEHHS HABUAJIHHOTO Tpeamera «Dizuka 1 actpoHoMisi». OCKUIBKM B CTApIIii IIKOJI
3aCBOEHHS (PI3UYHOTO 1 ACTPOHOMIYHOTO KOMIIOHEHTIB OCBITHBOI Tany3i «lIpupomo3HaBCTBO» MarOTh CIOPIAHEHUN MpeaMeT
HaBYaHHS, METOAM JOCIIKEHHS 1, K MPaBWJIO, COUIBHUNA BHECOK y (pOpMYyBaHHsS HAyKOBOi KapTUHHU CBITY, IIPOINOHYETHCS LI JIBA
KOMITOHEHTH 00’ €THATH B €IMHUIN HaBUAIbHUHN mpeaMeT «Di3uka 1 acTpOHOMIs», HE BTpAvyarO4y IIPH I[bOMY CBOEPITHOCTI KOKHOTO 3
IUX CKJIATHUKIB. BpaxoByroun 11e, Pi3nyHui Ta aCTpOHOMIYHHI CKIIAHUKH 32 BUOOPOM YUHTEINS MOXKYTh BUKJIAJAATUCS IHTETPOBAHO
ab0 SK BIJIHOCHO caMmoOCTiiHiI Moxayii. Hampukman, y po3aun «MexaHikay BUHTENIb MOXKE PO3IVISIHYTH MUTAHHS, IO CTOCYIOThCS
MEXaHIKM HeOECHHMX Ti, aD0 HaBMAaKW, BUBYAIOYM PyX HEOECHHUX TII PO3IJSAaTH TPaBITALIiHY B3a€MOJIIIO 1 3aKOH BCECBITHHOIO
TSOKIHHS 1 T.I1.

®opMyBaHHA KJIHY0BUX KOMIIETEHTHOCTEH Y4HIB 3aco0amu npeamery «Pi3uka i acTpoHOMis»

HaBuanus ¢i3uku 1 acTpoHOMIi 3IMCHIOETHCSI HAa KOMIIETEHTHICHUX 3acajax 1 mependadyae (OpMyBaHHS KIIOUOBUX 1
NpEeIMETHUX KOMIIETEHTHOCTEH y4HIB. 3aco0aMu HaByajgbHOTO NpenMery «®Di3uka 1 acTpOHOMIs», HE3aJekKHO BiJ PIBHA HMOro
OTIaHYBaHHS 3IACHIOEThCSI (OPMYBAaHHS KJIIOYOBHUX KOMIIETCHTHOCTEH, HEOOXIMHUX KOXKHIA CydacHIM JIOMWHI Ui 11
JKUTTEIISUIBHOCTI.

KomrmereHTHICHHI MOTEHIIa] HaBYAIBLHOTO TpenaMera «dDi3uka i acTpoHOMIs» Yy (OPMYBaHHI KIFOYOBHX KOMIIETEHTHOCTEH
YUYHIB PO3KPHUTO y TaOJIHIII.



KiarouoBa IIpeaMeTHMIi 3MICT KJIHOY0BOI KOMIIETEHTHOCTI i HABYAJILHI pecypcu A il GopMyBaHHS
KOMIIETEHTHICTh
Cninkyeanns YMiHHs:
0epIHCABHOI/PIOHOI0 - CIUJIKYBAaTHCS 3a MPOOJEMATUKOIO NMPEAMETYy CY4acHOI HAyKOBOI MOBOIO 3 BUKOPHCTAHHSIM
MOBOI0 ycTajeHuX (I3UYHUX i aCTPOHOMIYHHUX TEPMIHIB Ta IMOHATH;
- YITKO Ta OJIHO3HAYHO (POPMYJIIOBATH CY/IPKEHHS Ta apryMEHTYBATH iX;
- HaJlaroJ[)KyBaTH KOMYHIKaIlli y po1ieci BUPIIIEHHS HAaBYaJIbHUX 3aBJaHb T4 BUKOHAHHS MPOEKTIB;
- YITKO Ta CTUCIIO BUKJIAJATH OCHOBHHM (D13MUHUI Ta aCTPOHOMIYHMM 3MICT MUTaHb Y MHUCHMOBIM
dopwmi;
- TOTYBaTU Ta MPEACTABIATH IOBIIOMJIEHHS, TOMOBIAI Ta pedeparH, NMpe3eHTYBaTH pe3yIbTaTH
MPOEKTHOI JISITBHOCTI.
CraBieHHs:
- BUSIBJISITU CTAaBJIEHHS Ta BIA3HAYATH POJb BITYM3HSIHOI HAYKH Ta ii BUJATHHUX IPEICTaBHUKIB,
[[IHyBaTH HAyKOBY YKPATHCHKY MOBY;
- 00’€KTMBHO OIIIHIOBaTH 1H(OpMaIliifHI HAYKOBI HOBHHH, 30KpeMa, 3 HAWOUIbII aKTyaJbHUX
HAMPSAMIB Cy4acHOi (Pi3UYHOT Ta aCTPOHOMIYHOT HAYKH.
HaBuasbHi pecypcu:
- MIJIPYYHUKH Ta MOCIOHUKH, €JIEKTPOHHI OCBITHI PECYPCH, BIpTyasbH1 JabopaTopii.
Cninkyeanns YMminHsa:

[HO3EeMHUMU MOBAMU

- ONepyBaTH HAWOUIbII BXKMBAHUMHU B MDKHAPOAHIN MpakTHlll (PI3MYHUMU Ta ACTPOHOMIYHHMH
TEpMIHAMU;

- KOPHUCTYBAaTHCSl 1HIIOMOBHHUMH JDKEpeaMu SIK JOJATKOBHMHM IIiJl 4ac BUKOHAHHS HaBYAIBbHUX
3aBJlaHb Ta MPOEKTIB;

- MPEJCTABISATH PE3YJIbTATH MPOEKTHOI AISIIBHOCTI B MIXXKHAPOJHOMY HAYKOBOMY Ta OCBITHBOMY
npocTopi; OpaTu yyacTh B MDKHAPOJHUX (I3UYHHUX Ta ACTPOHOMIYHUX KOHKYpCaX;

- 00roBOpIOBaTH HAYyKOBO-HaBYa&JIbHI MPOOJIEMU 3 BUKOPUCTAHHSM 1HGOpMALIITHUX pecypciB 3




YUYHSIMU THIIAX KpaiH.
CraBiieHHsn:
- OIIIHIOBATH OCOOJIMBOCTI PO3BUTKY (h13UYHOI Ta aCTPOHOMIYHOI HAyK B CBITl, BHECOK 3apyO1KHUX
VYEHHX Y X CTAHOBJICHHS Ta Cy4acHI JOCSITHECHHS.
HaBuaJubHi pecypeu:
- IHIMIOMOBHI 1H(OpMaIiiiHi JpKepena.

Mamemamuuna
KOMNnemeHmHicmao

YMiHHs:

- 3aCTOCOBYBAaTM MaTE€MaTWYHUM amapar Juisl po3B’a3yBaHHS (I3MYHHMX Ta aCTPOHOMIYHMX 3a]1ad,
OOTpYHTYBaHHsI Ta JOBEJCHHS TBEPJKEHB; OMpPAIIOBAHHS, 1HTEpHpeTallii, OLIHIOBAHHS PE3yJbTaTiB
EKCIIEPUMEHTIB 1 CIIOCTEPEKEHB; MOO0Y10BU rpadikiB (PI3UYHUX MPOIIECIB; MOJEIIOBaHHS (DI3UYHUX Ta
ACTPOHOMIYHUX SBUI Y (OpMI MAaTEMaTUYHHUX PIBHSHD 1 CIIBBITHOIICHbD.

CrasiieHHA:

- YCBIJIOMJIIOBATH BXKJIMBICTH MATEMAaTHMYHUX 3HAHb SIK 1HCTPYMEHTAPIIO MPUPOJHUYUX HAYK,
HaBuasbHi pecypcu:

- 1H(opMaliliHI JKepena, M0 MICTATh pO3paxyHKOBI Ta €KCIIEpUMEHTANIbHI 3aBJlaHHd 3 (DI3UKU Ta
ACTPOHOMII.

Ocnogni
KomMnemeHmHocmi y
npUPOOHUYUX HAYKAX §
MexHOoN02iAX

YMmiHHs:

- MIOSICHIOBATH SIBUILIA TPUPOAH, PO3YMITH IPUHIIMUI Jii Ta Oy10BYy Cy4acHOI TEXHIKH, MPUIIAJIB Ta
oOJaHaHHS HA OCHOBI (PI3UYHUX Ta ACTPOHOMIYHUX 3HAHB;
- XapaKTepU3yBaTH PoJb GI3UYHHUX 1 ACTPOHOMIYHUX 3HAHb y (POpMyBaHHI IPUPOTHUIO-HAYKOBOI
KapTHUHHU CBITY;

- IUIAaHyBaTW Ta peani3oByBaTH (i3WyHI Ta aCTPOHOMIYHI CIIOCTEPEKECHHS W EKCIIEPUMEHT,
¢ikcyBaTH Ta ONPAIbOBYBATH W MPABWILHO IHTEPIPETYBATH Ta OLIIHIOBATU 1X PE3YyJIbTaTH;

- nobupaTé METOau Ta 3aco0M JOCHIDKCHHS TPUPOJHUX SBUI, aJCKBATHI IOCTaBICHUM
3aBIaHHSM.
CraBJieHHs1:




- YCB1JIOMJIFOBATH 3HAaYeHHS (D13UKU M aCTPOHOMIT JIJIsl JOCHIPKEHHS! HABKOJIMIITHBOTO CBITY;

- OI[IHIOBATH CYYacH1 JOCSITHEHHS MPUPOJHUYUX HAYK Ta MEPCIEKTUBH IX MOAAIBIIOTO PO3BUTKY;

- BUSIBJISITH CTaBJICHHS 10 aKTyaJlbHUX MPOOJIEM CYy4acHOTO MPUPOI03HABCTBRA;

- (hopMyITIOBATH OLIIHOYHI CYJKEHHS Ta MPOMOHYBATH IUIIXH BUPIIIECHHS HAYKOBO-OCBITHIX
3aBJ/IaHb.
HaBuaJubHi pecypcu:

- Cy4YacHa HayKOBa-TOMyJIApHa 1IH(QOpMaIis;

- Marepiaju Ta pe3yJabTaTH KOHKYPCIB AOCIIJHUIBKUX POOIT;

- HaBYaJIbHE 00JIaJHAHHSL.

Ingpopmauiiino-

uugposa
KOMNnemenmHicmao

YMmiHns:

- BUKOPUCTOBYBATH 1H(GOpMAIiiiHI CUCTEMH Il LIBUAKOTO Ta LIIECTIPSIMOBAHOTO MOIIYKY
1H(dOopMmaIi;

- BU3HA4YaTH MOKJIUBI JpKepena iHdopmarlii, BIIOMpaTu HeoOXiIHy 1HGOpMAaIlito, OIIHIOBATH,
aHaI3yBaTH, IEPEKOI0BYBaTH 1H(OpMaIriio;

- KOPUCTYBATHUCS CYYaCHUMM TaJ)KeTaMu SIK 1HCTPYMEHTaJIbHUMH Ta BUMIPIOBAJIbHUMU 3ac00aMu;

- TpAaIIOBAaTH 3 BIPTYaJIbHUMHU Ja00PATOPIIMHU, IPOrpaMaMu-CUMYJISITOPAMU;

- CTBOPIOBATH Ta JOCIIKYBATH MOJIe1 (PI3UYHHUX 1 ACTPOHOMIYHUX SBUIII.
CraBiieHHs:

- TOTPUMYBATUCS €TUYHUX HOPM TiJ] 4ac poOOTH 3 1H(HOpMALIHHUMHU PECYPCAMHU.
HaBuasbHi pecypcu:

- €JIEKTPOHHI OCBITHI PECYPCH Ta BIpTyasbHi J1ad0opaTopii.

Yminna euumuca
6NPOO0BIIC HCUMM S

YMinns:
- IJITAHYBATU CaMOCTIITHE OTpaIlfOBaHHS HAaBYAIHHOTO MaTepiany 3 (h13UKU Ta aCTPOHOMIT;
- BU3HAYaTH 1Tl HABYAJILHOI AISUTBHOCTI B KOPOTKOTEPMIHOBOMY Ta JIOBTOTEPMIHOBOMY TEpioiax;
- 3M1MCHIOBATH CAaMOCTIMHMI MOMTYK 1H(GOpPMAIIii 3 BUKOPUCTAHHSM PI3HUX BUJIIB JIKEPEIT;
- BUJIUTATH TOJIOBHE B OMPAIbOBYBaHIM 1H(pOpMAIIii;
CraBJjieHHA:




- KPUTHYHO OIIIHFOBATH BJIACHI JOCSITHCHHS;

- YCB1JIOMJIFOBATH BaXJIUBICTh CaAMOOCBITH JJISl YCHIIITHOTO KUTTH.
HaBuasbHi pecypcu:

- HaBYaJIbHA Ta HAYKOBO-TIOMYJISIPHA JIITEPATYPA;

- €JICKTPOHHI OCBITHI PECYPCH.

Iniyiamuenicme i
RIONpUEMIAUBICIND

YMmiHns:

- OpUiiMaTH pILIEHHS WOAO0 BUOOpPY HAWOLIBII ONTUMAJIbHUX ANbTEPHATHUB IIIJI YaC BUPIIICHHS
HaBYaJbHUX 3aBJaHb 3 (PI3UKHU Ta ACTPOHOMIT;

- OpraHi3oBYBaTH KOJIEKTUBHY pOOOTY HaJl BHKOHAHHS HABYAJIbHUX MPOEKTIB, PO3MOIUISITH
3aBAaHHS MK YJEHAMU TPYIy;

- BUSIBJIITH 1HILIATHBY Ta BIAMOBIIAJIBHICTG 111 Yac TPyNOBOi poOOTH HaJl HABYAJIbHUMU 3a/1a4aMH;

- PO3paxoByBaTH Ha OCHOBI OTPUMAHUX 3HaHb EKOHOMIYHY €(GEKTHBHICTh BUKOPUCTaHHS
noOyTOBUX MPUJIAIiB Ta 00JIaIHaHHS, aTbTEPHATUBHUX JDKEPEI EHEPTi;

- MPOIIOHYBATH CTIIOCOOH Ta 3aCO0M €KOHOMIi eHEPTETUYHHX, YaCOBHX, (DI3MUHUX PECypCiB HiA-Hae y
HaBYAJIBLHOMY IPOIIECi Ta MOOYTI.
CraBJieHHs:

- YTBEp/KYBaTH pIBEHb CAMOOLIHKHM, IO BIANOBIAA€E OO0 €KTHUBHUM pe3yjbTaTaM HaBYAJIbHOI
TISITBHOCTI;

- CIIBBIJHOCUTH OYIKYyBaHI pe3yibTaTH Ta HEOOX1IHI IS 1X TOCSTHEHHS PECYpPCH;

- YCB1JIOMJIFOBATH JIOCSKHICTD MTOCTABJICHUX LIJICH SIK pe3yJIbTaTy HaIOJETJIUBOI Mpalli;

- OL[IHIOBAaTU €KOHOMIYHY €()EeKTHUBHICTb MPUUHATUX PIIIEHb MIJ Yac BUPIMICHHS HAaBYAJIbHUX Ta
TOCIITHUIIBKUX 3aBAaHb 3 (DI3UKH 1 aCTPOHOMII.
HaBuaJubHi pecypeu:

- JIiTepaTypa Mpo MiSUIbHICTh BUYCHHX-(DI3UKIB Ta aCTPOHOMIB, BIIKPUTTS Ta BUXOIU SIKUX MaJlu
BKJIMBE 3HAUCHHS VISl PO3BUTKY TEXHIKHU 1 TEXHOJIOTIN Ta MaJIHM BIAUyTHUN €KOHOMIYHHM €(EKT;

- iH(opMallis TPO BUKOPUCTAHHS CyYaCHUX HAYKOBUX [IOCSTHEHb Yy TPOMHUCIOBOCTI Ta
BUPOOHMIITBI.




Couianvna ma
2POMAOAHCHKA
KomnemeHmHocmi

YMminns:

- BIJICTOIOBATH apTryMEHTOBAHO CBOi MOTJISAM HA BUPIIMICHHS HABUYaJIbHUX 3aJad Ta CIpUHAMATH

apryMEHTOBAHI MPOMO3HUIIIN TOBAPHIIIIB;

- TOTPUMYBATH MPHUHIINIIIB JIEMOKPATUYHOCTI Ta BIAMOBIJATBHOCTI Mij Yac poOOTH B Ipyi;

- aHaII3yBaTH 3HAYCHHS JOCATHEHb BITUYM3HSIHOI MPUPOTHUYOI HAYKHU AJI PO3BUTKY YKPaiHCHKOI
JIep>KaBH, IMiIBUIIICHHS T00pOOyYTY 11 TpoMaisiH;

- NPONOHYBATH NUIAXHU MIJBUILEHHSA PIBHS COL[IaJbHOTO PO3BUTKY Ha OCHOBI Cy4acHUX (I3UKO-
ACTPOHOMIYHUX 3HAHb;

- TIPAIFOBATH Y COLIIaTbHUX MPOEKTAaX.
CrasiieHHA:

- OI[IHIOBATH POJIb BITYM3HAHOI (DI3UYHOI Ta aCTPOHOMIYHOI HAYKH Y PO3BUTKY JIIOJICTBA;

- YCBIJOMJIIOBATH TPIOPUTETHICTh 3arajbHOJIOJICHKUX I[IHHOCTEH Ta COIllaJbHUX IHTEPECIB TpH
BUPIIIICHH] HAYKOBUX, EKOHOMIYHUX Ta TEXHOJIOTTYHUX MPOOIIEM.
HaBuaJubHi pecypen:

- HaBYaJIbHI 1 COITIaJIbHI MPOSKTH.

Ooéiznanicmos ma
CAMOBUDPANCEHHA Y

cehepi Kynomypu

YMmiHHs:

- BU3HAYUTH POJib (PI3UKHU Ta ACTPOHOMII Y CTAHOBJIEHH1 3arajlbHOJIOJICHKOI KYJIbTYpH;

- MOSICHIOBATH B3a€MOBILIMB NMPUPOJIHUYMX HAYK Ta 00pa30TBOPUOI0, My3UYHOTO, JIITEPATYPHOTO
MUCTEIITBA;

- HABOJUTH MPUKJIAJAN TBOPYOI JISTILHOCTI BUAATHUX YKPATHCHKUX Ta 3apyO1KHUX YUEHUX-(DI13UKIB 1
ACTPOHOMIB y PI3HOMaHITHUX rajay3saX KyJbTypH Ta MUCTELITBA.
CrasBiieHHA:

- YCBIIOMJIIOBAaTH ICTOPUYHY €JIHICTh MPOIECY PO3BUTKY MPUPOAHUUOI HAYKH Ta KYyJIbTypHU
JIFOACHKOI [IMBLII3AI].
HaBuaJubHi pecypeu:

- TBOpPH MHCTEITBa, Oi0miorpadiuni mMarepianv MPO KUTTA Ta JISUIBHICTh y4eHUX-(DI3UKIB Ta
aACTPOHOMIB.




Exonoziuna YMminns:
2pamomHuicms i 300poee - BU3HAYATH YNHHUKH Ta PaKTOPH, SIK1 OPYIITYIOTh €KOJIOTIYHY PIBHOBAry B IPUPO/Ii Ta MOOYTI;
Hcumms - TOTPUMYBATUCS TIPABUJI OC3MEKHU KUTTEIISIIBHOCTI B HABAJIBHOMY ITPOIIeCi Ta MO0yTi;

- BUKOPUCTOBYBATH OTPHMMaHI 3HAHHS JIJI1 3MEHIIICHHS HETaTHBHOTO BIUIUBY CYyYacHOI TEXHIKH Ta
TEXHOJIOT1] Ha ce0e Ta OTOUYIOUHX, 3a0€3MEUCHHS 3JI0POBOTO CIIOCO0Y KUTTS;

- MpaBUIBHO YTHIII30BYBaTH MOOYTOBI BIAXOAM Ta BIANpAaIbOBaHI JDKEpena €Heprii 1 CBiTIa,
HECITpaBHI MIPUCTPOI;

- IOJy4YaTUCs 10 3aXO0/1B 1 MPOEKTIB 11010 BIAHOBJICHHS JOBKIJLIS;

- TOTPUMYBATUCS TIPABUJI €KOJIOTTUHOI MOBEITHKH.
CraBieHHs:

- YCBIJIOMJIIOBATH AaKTYaJbHICTh €KOJIOTITYHHUX NPOOJIEM Yy Cy4YacHOMY CBITI Ta HEOOXITHICTH iX
HEB1IKJIHOTO BUPIIICHHS,

- BHUKOPUCTOBYIOYM 3HaHHS 3  (PI3UKM W acTpOHOMIi OI[IHIOBAaTH €KOJIOTIYHI 3arpo3u Ta
e(EeKTUBHICTD PI3HUX CHOCOOIB 1X IMO0IAHHS;

- BUSIBJISITH TOTOBHICTh MPAKTUYHUMU JISIMU (4€pe3 Y4acTh Y MPOEKTaX, JKUTTI TPOMAN) CIPUSITH
BUPIIICHHIO €KOJIOTIYHUX MPOOJIeM BYJIHIII, MICTa, KPaTHH.
HaBuasbHi pecypcu:

- TUJTAKTUYH1 MaTepiaJid €KOJIOTIYHOTO 3MICTY.

3acaau IBOKOHUEHTPOBOI CTPYKTYPH WIKIJIBHUX KypciB Qi3UKH Ta aCTPOHOMIl

HIkiabHi kypeu Pizuku Ta acTpoHoMii mo0y10BaHO 32 1BOMA KOHIIEHTPaMuU. B OCHOBHII MIKOJII BUBYAETHCS 0a30BUM KypC
¢b13uKH, 10 3aKJIaa€ OCHOBU (DI3UYHOTO 3HAHHS Ha SBUNTHOMY ((heHOMeHosnoriyHoMmy) piBHI. [lodaTkoBi 3HAaHHS 3 acTPOHOMIi B
OCHOBHI# 1IKOMMI 3700yBatoThcsl B Kypei «[Ipupomo3naBcTBay 5 Kiacy, a TakoXK IMiJl Yac BUBYCHHS MDKIIPEAMETHUX TEM Ha YpOKax
reorpadii # ¢izuku. Kypc ¢i3uku i acTpoHOMIi CTapIiol MKOIN € MPOJIOBKEHHSIM MEPIIOT0 KOHIIEHTPY MPUPOTHUYOI OCBITH OCHOBHOL
IIKOJIM, KM 3a0e3MeurB O3HAMOMIIGHHS 3 TposBaMu (Pi3MUHUX 1 aCTPOHOMIYHHUX SIBUII MPUPOJIU, OBOJOMIHHS €IEMEHTAPHUMU
HaBUYKaMHU iX Mi3HaHHS, (POPMYyBaHHS [MOYATKOBUX YSIBJIEHb NPO MPUPOJHUUO-HAYKOBY KapTHHY CBITY, CYTHICTh HAyKOBOT'O Mi3HAHHS
3aco0amu (pi3uKu ¥ acTpoHOMIT; HyHIAMEHTATPHIMHU HAYKOBUMU (PaKTaMu, OCHOBHUMU MOHSATTIMH 1 3aKOHAMU 3 (P13UKH, PO3BUTKOM
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byHIaMEHTAIBHUX 171l 1 TPUHIMIIB, MOYATKOBUMM BIJOMOCTAMH Tpo riaHety 3emuist, CoHsuHy cuctemy, 3emito 1 Micslpb,
OCBOEHHSI KOCMOCY TOIIIO.

3a3HayeHuil y il mporpami 3MICT HAaBYAJIBLHOTO MaTepiany 3 (i3HKHA 1 acCTpOHOMII He AYOJIK€ 3MICT paHillle BUBYEHOTO
0a30Boro Kypcy (hi3MKH OCHOBHOI IIIKOJIM, & 30CEPEKCHUM Ha TUX MUTAHHAX, K1 MOTJIMOJIOITH paHilie 3100yTi 3HAaHHS 1 BMIHHS. Y
rpadi «OdikyBaH1 pe3ynbTaT» KOHKPETU30BAHO SIK1 116 3HAHHS 1 IK BOHU MOXKYTh OyTH 3aCTOCOBHI.

HackpizHuMu 3MiCTOBUMH JIHISIMU KypCy € KaTeropialibHl CTPYKTYPH, IO Y3TOJKYIOTHCS 13 3arajJbHUMH 3MICTOBUMU JIIHISIMH
OCBITHBOI Taity31 «IIpupogo3HaBcTBOY, a caMe:

- ¢BuKa 1 acTpoHoMisi AK (PyHIaMEeHTaJIbHI HAYKH, METOJU IMi3HAHHS, METOAU 1 3aco0M (PI3UYHUX Ta ACTPOHOMIYHUX
JOCIIIJIKEHB, POJIb (DI3UYHUX Ta ACTPOHOMIYHMX 3HaHb y JKUTTI CYCHIJIBCTBA, PO3BUTKY TEXHIKH 1 TEXHOJIOT1H, aCTPOHOMIs Ta (13MKa B
YKUTTI JIIOAWHH, Y PO3B’sI3aHHI €KOJIOTTYHUX IPOOIeEM;

- pedyoBHHa 1 moje; (I3UYHI BJIACTUBOCTI PEYOBMHM Ta MOJS; KBAHTH, €JIEMEHTapHI YAaCTUHKHU, KOPIYCKYJISIPHO-XBUJIBOBHMA
nyaii3Mm; HaHO(131Ka 1 HAHOTEXHOJIOT1i;

- pyX 1 B3aeMo/Iii; pyHIaMeHTaIbHI B3a€MOI11; (hi3UUHA CYTh SIBUIIL 1 IPOIECIB P13HOI IPUPOIH;

- OyznoBa 1 po3BUTOK BcecBiTy, ranaktuk, ranaktuka «Momounuit [nsx», CoHiie 1 30pi; pyx HeOecHUx cBITHI, pyX COHSYHOT
cuctemu B ["anakruii, pyx miaaHetr COHAYHOI CHUCTEMU.

3azanvHooceimuimu 3a60anHAMU KypCy Pi3uKu i acmpoHoMii cmapuioi WKoau €:

— (opmyBaHHs B yuHIB cucTeMU (I3MYHHUX 1 ACTPOHOMIYHUX 3HaHb Ha OCHOBI Cy4aCHUX Teopid (HayKOBHX (DaKTiB, MOHSTH,
TEOPETUYHUX MOJIENIEH, 3aKOHIB, IPUHIIUIIB) 1 PO3BUTOK Y HUX 3JaTHOCTI 3aCTOCOBYBATH HAOyTI 3HAHHS B Mi3HABAJIBHINA MPaKTHULIL;
3HaHb NPO MOXOJKEHHS MPUPOIHUX 00’€kTiB BeecBiTy, iX (pi3MuHI BIACTHBOCTI, 3aKOHU PyXy M €BOJIOLII0, @ TAKOXK YSBJIEHb PO
MOXOJIPKEHHsI, OyZI0OBY Ta €BOJIIOLII0 BCcecBiTy B 1IOMY;

— OBOJIOJIIHHS YYHSAMH METOJIOJIOTIEID MPUPOJHUYO-HAYKOBOT'O MI3HAHHS 1 HAYKOBHM CTHJIEM MUCIJIECHHS, YCBIJIOMJIEHHS CYTI
IPUPOAHUYO-HAYKOBOT KAPTUHM CBITY Ta 3aCTOCYBAHHS iX JJI MOSICHEHHS pI3HUX (DI3MYHUX Ta aCTPOHOMIYHUX SBHI 1 MPOLECIB,
(b13M4HOT TPUPOIN HEOECHUX TIJI Ta iX CUCTEM;

— (opmyBaHHS B YUHIB 3arajJibHUX METOJIIB Ta aJITOPUTMIB PO3B’A3yBaHHS 3a7a4 Ta MPOOJIEMHHUX 3aBJaHb PI3HUMHU METOJIaMU
13 3aCTOCYBaHHSM 3aKOHIB (DI3UKH Ta 1HIIMX MPUPOJHUX HAYK; EBPUCTUYHUX MPHUHOMIB TMONIYKY PO3B’A3KY MPOOJIEM aJleKBaTHUMU
3aco0amu (Hi3UKH i aCTPOHOMIT,
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— PO3BUTOK B Y4YHIB Yy3arajibHEHOTO EKCIEPUMEHTAIBHOIO BMIHHS BECTH NPUPOJAHHYO-HAYKOBI JIOCHIJKEHHS METOJaMU
HAyKOBOTO Mi3HaHHA (IJIaHYBaHHS €KCIIEPUMEHTY, BUOIp METOIy JOCIIIIKCHHS, BUMIPIOBaHHs, 00po0Ka Ta IHTEepIpeTallis oJepKaHux
pe3yJbTaTiB);

— (opmyBaHHS MUTICHOTO YSIBIEHHS MPO CyYacHY MPUPOJHUYO-HAYKOBY KapTHUHY CBITY Ta HAyKOBOTO CBITOIJISIAY YYHIB,
p03yM1HH;1 poii (i3uKH 1 acTpoOHOMII B Ii3HAHHI cpsz[aMeHTanLHHx 3aKOHIB TPHUPOJIH, BUKOPHCTAHHS SIKHX € 0a3010 HayKOBO-
TEXHIYHOTO MPOTPECY; PO3KPUTTS 3HAUCHHA (DI3MUYHOTO ¥ aCTPOHOMIYHOTO 3HAHHS B KHUTTI JIOAMHU M CYCHUIBHOMY PO3BUTKY,
BUCBITJICHHS] ETHYHUX MPOOJIEM HAYKOBOIO Mi3HAHHS, (POPMYBAHHS €KOJIOTTYHOI KYJIbTYpH JOJUHU 3ac00amMu (13UKU 1 aCTPOHOMIi;

— PO3BUTOK B YUHIB HABUYOK MI3HABAJIbHOI AISUTBHOCTI Y IIPOLIEC] HABYAaHHA (PI13UKH i aCTPOHOMII.

OdikyBaHHUMH PE3yJIbTaTaMU MPHU IIOMY €:

- 3HaHHesUll Komnonenm (3HAHHS 1 PO3YMIHHS 1epediry Gpi3uYHHUX 1 ACTPOHOMIYHUX SIBHII Ta TIPOIIECIB);

- OisIbHiCHULL KoMnoHenm (3aTHICTh y4YHIB 3aCTOCOBYBAaTHU 3HAHHS, YMIHHSI, HaBHUYKH, CIIOCOOU AISUTBHOCTI JIO PO3B’S3aHHSA
npo0ieM, peaJbHUuX KUTTEBUX CUTYaIlli);

- yinHicHUll Komnonenm (EMOIIMHO-IIIHHICHE CTaBJICHHS YYHIB I110JI0 00’€KTIB HABYAJIBHOI MISUTBHOCTI, CYKYMHHICTh IIHHICHHUX

Opi€HTAalllif, MOTUBAILlIS, IHTEPEC, TOTOBHICTh 0 HAaBUAHHS).

VY mporpamax HaBOAMTHCS 3arajbHa KUIbKICTh TOJAMH Ha BHBYEHHS mpeamery «dDizuka 1 actpoHowmis» B 10 Ta 11 kmacax.
Po3nodin kinbkocmi 200uH, w0 6i0600UMbCA HA BUBUEHHA OKPEMUX MeEM, 6USHAYAEMbCA yuumesiem. 3a He0OX1THOCTI 1 BUXOASTIN
3 HAsJBHUX YMOB HaBYAJIBHO-METOAMYHOTO 3a0E3MEUCHHS, YYUTEIh MAa€ TMPaBO CAMOCTIMHO 3aMIiHIOBATH TOPSIOK BUBUEHHS TEM,
MPOBOAUTH JIAOOPATOPHI MPAKTUKYMU Ta MIPAKTUKYMU 3 pO3B’SI3yBaHHS 3a7a4 B KiHI[ po3ALTYy a00 mij 4ac HOro BUBUYCHHSI.

Oco0siuBocTi HaBYaHHS npeAMeTy «Di3uKa i aCTPOHOMIs» HA PIBHI CTaHAAPTY
Mema naB4yaHHs (i3UKH 1 aCTPOHOMII Ha PIBHI CTaHAAPTY Y3TOIKYETHhCS 3 LIJISMU MOBHOI 3arajbHOI CEpPEeHbOI OCBITH 1
noyisirae 'y opMyBaHHI Ta PO3BUTKY MPEAMETHHX 1 KIHOUOBHX KOMIETEHTHOCTEH BUITYCKHHUKIB CTapIIOi IIKOJHW, JOCTATHIX IS
3aCBOEHHS HABYAJIBHOTO MPEAMETA Ha PIBHI BUMOT JIEPKaBHOTO CTaHIAPTY.
Ilpozpamy nasuanna ¢hizuxku it acmpoHomii Ha pieHi cmaHoapmy OPIEHTOBAHO HA PO3YMIHHS OCHOBHHX 3aKOHOMIPHOCTEH
nepediry Gpi3uIHUX 1 ACTPOHOMIYHUX SIBUII] Ta MPOIIECIB, 3arajlbHOTO YSIBICHHS PO CBIT MPUPOJIX, HOTO OCHOBHI TEOPETUYHI 3acaul i
METO/IM Mi3HAHHS, YCBIIOMJICHHS POl (DI3UYHOTO ¥ aCTPOHOMIYHOTO 3HAHHSA Y KUTTI JIIOJIMHU U CYCHIILHOMY PO3BUTKY. OBOJNOIIHHSA
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HaBYAJbHUM MaTepiajioM 3a IE€ MPOTrpaMoI0 Mae 3a0e3MEYUTH JOCATHCHHS YYHSAMH PIBHS OYiKYBaHHMX pe3yJbTaTiB HaBUaHHS,
HEOOX1THOTO JJIs 1X OIIHIOBaHHS y ()OpMi 30BHIITHBOTO HE3aJICKHOTO OIIIHIOBAHHS 3 (h13UKH.

Oco0amBocTi HaBYaHHS npeaMeTy «@Pi3uKa i acCTPOHOMIisD» HA NPOPiJILHOMY piBHI

Mema naBuanHs (13UKU 1 aCTpOHOMIT Ha MPOQPUILHOMY PIBHI y3TOMKYEThCS 3 IUIAMHU TMOBHOI 3arajbHOI CEPEeIHBOI OCBITH 1
noJisirae y (popMyBaHHI Ta PO3BUTKY B YUHIB CTAPIIIOl MKOJIM KOMIIETEHTHOCT] B TATy31 MPUPOTHUYNX HAYK, TEXHIKH 1 TEXHOJIOTIH, 10
€ 000B’SI3KOBUM CKJIQJHUKOM 3arajibHOi KyJIbTYPH OCOOMCTOCTI 1 PO3BUTKY ii TBOPUOTO MOTEHITIATY.

Ilpocpama npoginvnozo naeuannsa hizuxu 1 acmponomii niependayae CUCTEMATU30BaHE BUBUYCHHS OCHOBHUX (PI3MUHUX Ta
aACTPOHOMIYHHMX TEOPiil, POPMYBaHHS CBITOIJISAY T4 HAYKOBOI'O CTUJIIO MUCIEHHS YYHIB HA OCHOBI Cy4acHOI HAyKOBO-IIPHPOJHHYO1
KAPTUHU CBITY, OBOJOJIHHS METOJIaMH HAYKOBOI'O MI3HAHHA Ta YCBIAOMJIEHHS (PI3MYHOTO Ta aCTPOHOMIYHOIO 3HAHHS Ha pIBHI,
HEOOX1THOMY JUTSl IOJJAJIBIIIOT0 HOr0 BUKOPUCTAHHS B MPO(ECiiHIi TIsTTBHOCTI Ta MPOJOBXKEHHI MPUPOTHUYOT UM TEXHIYHOI OCBITH.

[Iporpama piBHA NpoGIILHOTO HABYAHHS 3HAYHO MEPEBUINYE 3a OOCITOM KUIbKICTh HABYAJIBHUX TOJUH IMPOTpaMu PiBHS
CTaHJapTy, a ii 3MICT 3a0e3neuye HAOYTTS YYHSMU KOMIIETEHTHOCTEM Ha OUIbII BHUCOKOMY PIBHI 32 PaxXyHOK MOTJIMOICHHS 1
PO3LIMPEHHS 3HaHb Ta BMiHb. BUKJaa HaBYaIbHOrO Marepiany (i3MYHOrO Ta aCTPOHOMIYHOTO CKJIAJHHMKIB Ha MPO(]UIBLHOMY PiBHI
MOe BiJIOYBaTHCS SIK MOCIIIIOBHO, TakK 1 apayielbHo, 3a0€3Meuyoun OpraHidyHe MOETHAHHS HaBYAJIBHOTO MaTeplaiay Kypcy.

Jlist 3a6e3nedeHHs: opMyBaHHS B YYHIB KOMIETEHTHOCTI B Taly3l MPUPOJHUYUX HAYK, TEXHIKM 1 TEXHOJIOT1H, 3aKJaJ] OCBITH
Mae TMpaBo 30UIbIIYBaTH 4Yac HAa BUBYEHHSA KypCy 3a PaxyHOK JOJATKOBUX TOJIMH BapiaTMBHOTO CKJIAJHUKa 1/ab0 3a paxyHOK
cneukypciB ((pi3MKO-MaTeMaTUYHOTO, MPUPOJHUYOr0, TEXHOJIOTIYHOTO CHIPSAMYBAHHA). YUHUTENb MOKE PO3pOOJIATA IPOrPaMH TaKUX
CHELKYPCIB CaMOCTIHHO a00 BUKOPUCTOBYBATH B OCBITHBOMY IPOIIECI CIELKYPCH 3 UHCIIA PEKOMEHAOBAHUX.

HaBuaJbHI npoexkTH
Heo0xigHot0 yMOBOIO (popMyBaHHSI KOMIIETEHTHOCTEH € NisUTbHICHA CIIPSIMOBAHICTh Y HaBYAJILHOMY TIPOIIEC, sIKa mepeadadae
NOCTIHE BKJIIOUEHHS Y4YHIB y Pi3HI BUIM MENArorivyHo JOLIIBHOI aKTUBHOI HaBYAIbHO-TI3HABAIBHOI IISTIBHOCTI 3 METOIO 3/100YTTS
HOBUX 3HaHb, a TAKOX MpaKTHYHA il CHPSMOBAHICTh Ha iX BUKOpHCTaHHSI. EdexktuBHUM 3aco00M ¢GoOpMyBaHHS TPEIMETHOI U
KITFOUOBUX KOMIIETEHTHOCTEH YUHIB y MpoIieci HaBYaHHS (Hi3UKU i aCTPOHOMII € HaBYaJIbH1 TTPOCKTH.
MeTor0 HaB4aIBHOTO MPOEKTYBAHHS € CTBOPEHHS MEAAroroM TaKuX YMOB IIiJ] YaC OCBITHBOTO MPOLECY, 3a SIKUX PE3YJIbTaTOM €
IHAUBIAYaTbHUMA JTOCBIA MPOEKTHOI MISJIBHOCTI YUHA. YUHUTENIb 3A1MCHIOE YNPABIIHHS TaKOIO AISUIBHICTIO 1 CIIOHYKA€ /10 MOUITYKOBOI
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JISIBHOCTI YYHIB, JOIOMAara€ y BHU3HAUEHHI METH Ta 3aB/JaHb HABYAJIBHOTO IPOEKTY, OPIEHTOBHUX HPHUMOMIB AOCIIIHULBKOI
JISJIBHOCTI Ta MOIIYKY 1H(GOpMaItii s po3B’si3aHHS OKPEMUX HaBYAIbHO-TII3HABAJILHUX 3a/1a4.

[1in yac BUKOHAHHS HaBYAJIbHUX MPOEKTIB BUPILIYETHCS 11J1a HU3KA PI3HOPIBHEBUX JUAAKTUYHUX, BUXOBHHUX 1 PO3BUBAIBHUX
3aBJlaHb. PO3BUBAIOTHCS IM13HABAJIbHI HABUYKH YYHIB, (DOPMYETHCS BMIHHS CaMOCTIHO KOHCTPYIOBAaTH CBO1 3HAHHS, BMIHHS
opleHTyBaTHCA B 1HGOPMAIIHHOMY MPOCTOP1, AKTUBHO PO3BUBAETHCS KPUTHYHE MUCICHHA, chepy KoMyHiKaiii TOmo. Y mpoeKTHIN
TISUTBHOCT! BaYKJIMBO 3aI[IKaBUTH YYHIB 3z[o6yTTﬂM 3HaHb, K1 000B’SI3KOBO 3HATOOIATHCS B KUTTI. i IbOro HEOOX1THO 3BaXKaTH Ha
IpoOJIeMH PEAIbHOTO KHUTTA, JUISI PO3B’S3aHHS SIKUX AITAM MOTPiOHO 3aCTOCOBYBATH 3400yTTi 3HaHHSA. Y TaKOMY BHUIIAJKy Yy4HI
BiTUyBalOTh MOTPeOy B 3HAHHAX. HaByanbHI MPOEKTH OPIEHTYIOTHCS Ha MPUKIATHUN XapakTep (i3MUHOTO 3HAHHS 1 MOXYTh MaTH
MIKIPEIMETHY TEMATHKY.

VY npoekTHiii poOOTI y4yH1 3700yBalOTh KJIFOUOBI HAaBHUYKH: IMOCTAHOBKA MPOOJIEMU, IJIaHYyBaHHS pOOOTH, MOIIYK, 30MpaHHs,
00poOka iHhopmarlii Ta mpe3eHTallisl pe3yJIbTaTiB pOOOTH.

TaxuMm 4MHOM, IPOEKTHE HABYAHHS CIPUSIE PO3B’SI3aHHIO TAKWX MEJAaroriYHUX IUIeH: CTBOPEHHSI IO3UTUBHOT MOTHBALIT IT1]] 4ac
HaBYaHHs; (OpMyBaHHA HABUYOK pPO3YMOBOI Npalll, PO3BUTOK YMIHb aHaJli3yBaTH, BUOKPEMJIIOBATHM HAWBAXKJIMBIIIE, POOUTU
BHUCHOBKH; (OpMYBaHHsI TMPUHOMIB TPYyNOBOi POOOTH B KOJEKTHBI; PO3BUTOK IHAWMBIAYyaJIbHUX 3/II0HOCTE Ta 0COOJIMBOCTEU
MUCJICHHS; YIOCKOHAJIEHHSI HABUYOK [MMCEMHOT0 Ta YCHOT'O MOBJICHHSI.

OckiJIbKM BUKOHAHHSI HABYAJIBHHUX MPOEKTIB Mepedavae IHTerpoBaHy JOCIITHUIIBKY, TBOPUY AISUTHHICTh YUHIB, CIIPSIMOBAHY Ha
OTPUMaHHS CaMOCTIMHHUX pE3yJIbTaTiB 32 KOHCYJIBTATUBHOI JOMOMOTH BYMTENS, TO HANBHUINOI OLIHKM 3a Takud BHUJ HaBYAIBHOI
pOOOTH MO’KE 3aCIyrOBYBaTH yY€Hb, IO HE JIMILIE BUSBIISAE 3HAHHS, a M JIEMOHCTPYE 3/IaTHICTh 1 AOCBIA €(EKTUBHOIO 3aCTOCYBaHHS
uux 3HaHb. OIIHIOBaHHS 3A1MCHIOETHCSA 1HAMBIAYaJbHO, 32 CAMOCTIMHO BUKOHAHE y4yHEM 3aBlaHHsA. OKpIM OLIHIOBaHHS MPOAYKTY
MPOEKTHOI AISUIBHOCTI, HEOOX1AHO BpaxyBaTW IICUXOJOro-neAaroriynuii eekt: (opmMyBaHHS OCOOMCTICHUX SIKOCTEH, CAMOOLIIHKH,
YMIHHS pOOUTH YCBIIOMJICHHM BHOIp i OCMUCITIOBATH MOTO HACTIAKU. Y 3B’SI3KY 3 IIUM OL[IHKU 32 HaBYAJIbHI MPOEKTH 1 TBOPYI poOOTH
BUKOHYIOTh HAKOTIMUYBaJIbHY (PYHKIIII0, MOXKYTh (PIKCyBaTHUCS B MOPT(OIIIO 1 BpaXOBYIOTHCS IIPHU BUCTABJICHI TEMATHUYHOI OLIIHKH.

TemaTuka HaBYAJIBHUX MPOEKTIB 3 (PI3UKH 1 aCTPOHOMII BHU3HAUAETHCS BUMTENIEM 1 MOKE IHILIIOBATHCS Y4YHSAMH. KIbKICTH
TOJIMH, IO BIJIBOJUTHCS HAa BUKOHAHHS HABUYAJIBHUX MPOEKTIB, a TAKOX iX TMOCTIJOBHICTh BH3HAYAETHCS yuHTeleM. KiabKicTh
BUKOHAHMX Ta OIIHCHHUX IMPOEKTIB MOXKe OyTH JOBUIBHOIO, ajie HE MEHIIIE OJHOTO 3a HaBuyanbHUU pik. [Ipu popmyBaHHI TemMaTuku
MIPOCKTIB JOLIIBPHO BUXOUTH 3 HASIBHOI MaTepiaIbHO-TEXHIYHOI Oa3Hu.

HaB4yajnibHUH eKCIIEPUMEHT
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Kypc dizuku 1 acTpoHOMIi cripsiIMOBaHUI Ha 3aCBOEHHS YYHSAMH HAYKOBUX METOIB Mi3HAHHS MPUPOIU. 3aBIASKH HABYAJIHLHOMY
EKCTICPUMEHTY Y4YHI OBOJIOAIBAIOTH JOCBIJIOM MPAKTUYHOI JISUIBHOCTI JIIOJICTBA B Taly3i 3100yTTS (DaKTIB Ta IXHHOTO IMOIEPETHBOTO
y3arajbHECHHS Ha PIBHI €MIIPUYHUX YSBJICHB, IMOHATH 1 3aKOHIB. EKCIIEpUMEHT BHKOHYE (DYHKIIIFO METOAY HaBUYAJbLHOI'O II3HAHHS,
3aBJIKH SIKOMY Y CBIJIOMOCTI YYHIB YTBOPIOIOTHCSI HOBI 3B’SI3KM Ta BIJIHOIICHHS, (POPMYIOThCS CYO’€KTMBHO HOBE OCOOHCTICHE
3HaHHA. BiH auaakTuuHO 3a0e3ledye IMpolecyalbHy CKIaJ0BY HaBuyaHHS (i3MKd i acTpoHOMIi, 30Kkpema ¢GopMye B YUHIB
eKCIIEPUMEHTAIbHI BMIHHS ¥ TOCTITHUIIBKI HABUYKH, 030POIO€ X IHCTpYMEHTapieM JOCIIIKEHHS, SIKUH CTa€ 3ac000M HaBYaHHS.

HaBuanpHuii eKCiepuMeHT peani3yeTbes y (popMi TEMOHCTpAIIiHOrO ¥ (PpOHTAIBHOIO €KCIEPUMEHTY, poOIT 1ab0paTOpHOro
MPaKTUKYMY, JTOMAIIIHIX TOCTIIB 1 CIIOCTEPEIKEHb.

Y mporpami HaBeOEHO OPIEHTOBHMI MEpeNiK poOIT, MO MOXKYThb peanizoByBaTHCS y (opmi MpakTUKyMy ab0 OKpEeMHX
(GpoHTaNbHUX poOIT. Buxoaduu 3 neaaroriyHoi JOIIJIBHOCTI Ta 3aJIEKHO BiJ YMOB 1 HasgBHOI MarepiajbHOI1 0a3u KaOlHeTy (Pi3UKU U
aCTpPOHOMIi BYMTENIb MOXE: BH3HAYaTH KOHKPETHY TEMaTHKY JIabopaTOpHUX poOiT, popMy iX peasizalii, MOCIIIOBHICTh U Miclle Y
HaBYAJIbBHOMY IIPOIIECi, KIJIbKICTh TOJIMH Ha X BUKOHAHHS, 3aMIHIOBAaTH OKpeMl1 poOOTH ab0 JEeMOHCTpaIliiiHI JOCTIIX PIBHOIIIHHUMH,
BUKOPHCTOBYBAaTH PIi3HI I1XHI MOXJIMBI BapiaHTH, JIONMOBHIOBATH Ilel MEpeNiK JOJATKOBUMH JIOCTITaMHU, KOPOTKOYACHUMU
EKCIIEpUMEHTAJILHUMU 3aBJAAHHIMU, IPOMIOHYBATH 1HIILY TEMATHUKY POOIT.

OcCKUIbKY B OCHOBHIH IIKOJII B YYHIB 3arajioM c(opMOBaHi 0a30Bi €KCIIEPUMEHTAIbH1 YMIHHS W HABUYKU, TO Y CTApIIiN IIKOJI1
OCHOBHOIO METOI0 HABYAJILHOTO €KCIIEPUMEHTY € PO3BUTOK CAMOCTIMHOCTI Y MJIaHYBaHHI JOCIIKEHb, J0OOpi a€KBATHUX METOJIB 1
3aco01B JOCTIHKEHHS, TPOBEJICHHI €KCIIEPUMEHTY, 00poOIll oro pe3ybTariB Ta popMyBaHHI BUCHOBKIB. HaB4yanbHMI eKCIEpUMEHT
3 (p13UKM Ta ACTPOHOMIT OPIEHTOBAHUM Ha T€, 1100 YUHI 3aCTOCOBYBAJIM HA MPAKTHII PI3HOMAHITHI METOIU (PI3UYHOI Ta ACTPOHOMIYHOT
HAyK{, OMAaHOBYBAJIM E€JIEMEHTH MPOBEIACHHS HAYKOBO-IOCIHIIHOI pOOOTH, CHIBBIAHOCWIMA PE3yJbTaTH MPAKTUYHOI AISUIBHOCTI 3
TEOP1€0, BAKOPUCTOBYBAIU Ha MPAKTHUIl MDKIIPEIMETHI 3B’ SI3KH.

CamocTiliHe eKCIEpUMEHTYBAHHS YUHIB HEOOX1/IHO pO3IIMPIOBATH, BUKOPUCTOBYIOUM HAMIIpOCTilIe 00J1aJHAHHS, IHKOJIN HaBITh
caMOpoOH1 npunaau i noOyToBe obnanHaHHs. Taki poOOTH MOBHHHI MaTH MOLIYKOBUW XapaKTep, 3aBJISIKH YOMY y4UHI 30araqyroThCs
HOBUMHU (haKTaMU, y3arajbHIOIOTb iX 1 pOOJIATh BUCHOBKH.

Oco0mMBO BaXJIMBUM JJisi 3a0€3MEUCHHS ACTPOHOMIYHOTO CKJIQJHMKA € TPOBEACHHS CIOCTEPE)KeHh HEOECHHUX CBITHIL.
ACTpPOHOMIYHI CIIOCTEPEKEHHS MOYKHA TPOBOAUTH BIIPOJIOBXK yChOTO HABYAIBHOTO POKY. BaKImMBO Hamepen moka3aTd Ti 00’ €KTH 1
SIBUIIA, K1 HAJCKUTh BUBUYATH. []i7] yac MiATOTOBKU ¥ MPOBEACHHS CIOCTEPEKEHb HEOOX1THO MOSICHUTH YUYHSM, SIK KOPUCTYBATHUCh
«Ix11bHUM aCTPOHOMIYHHM KaJleHIapem» YU «ACTPOHOMIYHHM KaJeHAapem» Ta PyXOMOI KapToio 3opsiHoro HeOa. HeoOximHo
320X0YYyBaTH yYHIB O CAMOCTIMHOTO IPOBECHHS ACTPOHOMIYHUX CIIOCTEPEIKEHb.
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BypxnuBuii po3BUTOK HAayKM W TEXHIKHM IMPHU3BOAUTH 0 3HAYHOTO OHOBJICHHS 1H(OpMAIli MPO aCTPOHOMIYHI O0’€KTH, iX
¢i3uyH1 BIAacTHBOCTI. ToMy MOLUIBHO 3HAWOMUTH YYHIB (30KpeMa, W depe3 Mepexy IHTepHET) 13 OCTaHHIMH HayKOBUMU
BIIKPUTTSIMH, CYIIPOBOJDKYBAaTH HaBYaJbHO-BUXOBHHMI TIPOIlEC CyYaCHUMH HAOYHHMH 3aco0aMu, a TaKOXK EKCKYpCIIMH [0
obcepBaTopiil 1 IIaHeTapiiB, HAYKOBUX YCTaHOB, (DI3UYHUX Ta TEXHOJIOTTYHUX JIAOOpaTOPIi.

IIpakTU4YHi 3aHATTS 3 PpO3B’A3yBaHHA 32124

OnHieo 3 HaMBaXJIMBIMIUX AUISHOK pOOOTH B CHUCTeM1 HaBYaHHS (I3UKH Ta aCTPOHOMIi B IIKOJI € pO038 's3Y8AHHs 3A0aH.
Po3B’s13yBaHHs 3a1a4, 0COOIMBO MPUKIAIHOIO 3MICTY, CIIPUSAE 3aKPIIJIEHHIO BUBYEHOIO MaTeplainy, J1€MOHCTPYE €IHICTh (I3UKU Ta
aCTpPOHOMIi 3 MaTEMaTHKOIO, Ta IHIIMMHU MTPEeIMETaMU IPUPOTHIUYOTO ITUKITY.

3aiayl pi3HUX THUIIIB MOXHA €()EKTUBHO BUKOPUCTOBYBATH Ha BCIX €Talax 3aCBOEHHS HOBOI'O 3HAHHS: JJII PO3BUTKY 1HTEPECY,
TBOPUYMX 3/1I0HOCTEH 1 MOTUBAIIIT YYHIB JI0 HAaBYaHHS (D13UKH 1 ACTPOHOMI1, i1 YaC MOCTAHOBKHU MPOOJIEMH, 1110 TOTPeOy€e PO3B’I3aHHS,
y mporneci (opMyBaHHS HOBUX 3HaHb YYHIB, BHPOOJICHHS MPAKTHYHUX YMIHb YYHIB, 3 METOI0 IOBTOPEHHS, 3aKpIIJICHHS,
CUCTEMAaTH3allll Ta y3arajJlbHEHHs 3aCBOEHOTO Marepialy, 3 METOI KOHTPOJIO SIKOCTI 3aCBOEHHS HABYAJIBHOIO Marteplayly 4u
JIarHOCTYBaHHSI HABYaJIbHUX JOCATHEHb YYHIB TOmIO0. B yMoBax OCOOMCTICHO OpPIEHTOBAHOIO Ta KOMIIETEHTHICHOTO HaBYaHHS
BOKJIMBO 3IMCHUTH JOOIp BIAMOBIAHUX KOMIICTEHTHICHO 30pPIEHTOBAaHUX 3aBAaHb 3 ypaxXyBaHHSAM IM3HABAIbHUX MOXKJIMBOCTEH 1
HaxXWIiB YUHIB, PIBHS IXHBO1 TOTOBHOCTI JIO TaKOi JISUTBHOCTI.

VY HaByaHH1 Gi3UKK 1 ACTPOHOMIT BaXJIMBOIO (POPMOIO POOOTH 3 YUHSIMU € CKJIAJIaHHA HUMU 33J1a4, AK1 32 3MICTOM TOi0H1 70
TUX, 0 OynM poO3B’s3aHl Ha YpoIll, Hampukiaa, obepHeHux 3anad. Llei mpuiiom nocuTh €(EeKTUBHUM AJiE PO3BUTKY TBOPUMX
3M10HOCTE y4YHIB, iXHBOTO PO3YMOBOrO TNOTEHIialy. BpaxoByrouum [OuMOaKTHUHE 3HAYEHHS (I3UYHUX 3a/4ad, MPONOHYETHCS
3alpOBAJIUTH MPAKTUKYM i3 iX pO3B’s3yBaHHS B MEXaX KOXKHOTO PO3JLIY.

®dizuka
PiBenb cTanaapry
10 xaac
(3 roguHu Ha TIKACHB; BChoro 105 roauH)

QuikyBaHi pe3yJbTATH HABYAHHS YYHSI/Y4eHU LI \ OpieHTOBHHUII 3MiCT HABYAJBLHOI0 MaTepiaxy
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Beryn

3nannesuil KOMnoHenm

Onepye noHsmmsamu i mepmiHamu.

CBITOTJISIIHMN TOTEHIIANl MPUPOJHUYMX HAyK; (pyHAaMeHTalbHI (i3UUHI
Teopii; OCHOBHI €Tany po3BUTKY (i3UKH Ta aCTPOHOMIi B YKpaiHi 1 CBITI.
J{isAnbHICHUL KOMNOHEHm

XapakTepusye (Gi3UKy Ta aCTPOHOMIIO SIK MPUPOJHUYI HAyKH; HABOJUTH
npUKIaau QPyHIaMeHTaIbHUX (PI3UYHUX TEOPiil: BU3HAUYA€ OCHOBHI €Taru
1ICTOPUYHOTO PO3BUTKY (h13UKU Ta ACTPOHOMII.

L[innicnuii komnonenm

BUSIBJISIE  CTaBJIEHHA 0 (I3UKHU
byHIaMEHTAIBHUX HAYK TIPO MPUPOLY;
OLIIHIOE BHECOK BITUM3HSAHOI (DI3MYHOI T4 aCTPOHOMIYHOI HAYKH, BUJIATHUX
YKPaTHCHKUX YUCHHUX Y PO3BUTOK Cy4aCHOTO MPUPOI03HABCTBA.

Ta AacTpPOHOMIl SIK TMPOBIIHUX

CBITOIVIAAHUN TOTEHIIal MNPUPOJHUYUX HaAyK. Poib
(GI3UYHOTO Ta ACTPOHOMIYHOTO 3HAHHS B KUTTI JIFOJWHH
Ta CYCHUIbHOMY pPO3BUTKY. [lodaTkoBi BigoMOCTI TIpO
dbyHnamenTanbHi (i3UUHI Teopii SIK OCHOBY CYy4YacHOi
¢bi13nuHOT HAyKH.

AcTpoHOMIsI K mpupoaHuya Hayka. OCHOBHI eTaru
PO3BUTKY (hi3UKHU Ta acTpoHOMii. Di3uKa K TEopeTUYHA
OCHOBA Cy4acHOi aCTPOHOMI].

Po3ain 1. Mexanika

3HauHEBUU KOMNOHEHM

Onepye nonammsamu i mepminamuy. MEXaHIYHAN PyX; MaTepialibHa TOUKA;
TIJI0 BIJTIKY, 1HEpIliajdbHa CUCTEMA BIJUTIKY, TPAEKTOPIs, MEPEMIIICHHS,
MPONUICHUH NIUISX, IBUAKICTh, MUTTEBA IIBUKICTH, IPUCKOPEHHS,
MPUCKOPEHHS BUJILHOTO MaiHHS, MEeP10J], YACTOTa, KyTOBA IIBUKICTD,
JOIICHTPOBE MPUCKOPEHHSI, BIIHOCHICTh MEXAHIYHOTO PyXY; CHJIA,
PIBHOJIIHA CHJI, Bara, Maca, 3aKOHU JUHAMIKH;, MEXaHI9Ha po0oTa,
MOTYXHICTh, KIHETHYHA €HEPTisl, MOTEHIIa]IbHA €HEPTis, po00Ta CHII
TSDKIHHS, NPY>KHUX CHJI, CUJI TEPTS, IMITYJIbC, LIGHTP Mac Tija, MOMEHT
CHJIM, TIOCTYJIATH CIIEUIAJIbHOT TE€OpP1i BIIHOCHOCTI.

Ilosicnioe: OCHOBHI TIOHSTTS Ta 3aKOHU, NpUHIKMIHY MeXaHiku Ta CTB,
dbopmynu 71 BU3HaUYCHHs (Q13UWYHUX BEJIWYUH, MaTeMaTU4YH1 BUpa3u

Mexaniyauii pyx. OcHOBHa 3ajaya MEXaHIKd Ta
CrocoOu OMUCY PYyXY Tija.

PiBHOMIpHMIT 1 HEPIBHOMIPHHM MPSIMOJIHINHUA PYyX.
BigHocHiCTh pyXy. 3aKOH J10/1aBaHHS IIIBUIKOCTEH.

[Ipuckopenns. PiBHOpUCKOpeHHIt pyX.

I'padixku 3ayekHOCTI KIHEMATUYHUX BEJTUYHH BiJl 4acy
JUISt PIBHOMIPHOTO 1 PIBHOIIPUCKOPEHOTO
MPSMOJTIHITHOTO PyXY.

PiBHOMIpHMIT pyX MaTepiaJibHOI TOYKM TIO KOJY.
HonentpoBe mnpuckopenHs. KyroBa Ta  iHiliHa
MIBUJIKICTD, B3aEMO3B’SI30K M1)K HUMH.
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3aKOHIB MEXaHIKH, CyTHICTh IIPUHIIMITIB BITHOCHOCTI ["asies ta
A.EliHmTeiHa, BITHOCHICTh JIOBXKMHU 1 4acy, BIAIHOCHICTb OJHOYAaCHOCTI
NoAIN y pyXoMili 1 HepyXOoMii CUCTEMI BIIJTIKY, IPOCTOPOBO-YacOBI
BJIACTUBOCTI (D13UYHOTO CBITY.

Busnauae yMoBH, 3a SIKUX MEXaHIYHA €HEPTis, IMIYJIbC 30€piratoThCs;
PIBHOBAru TiJ1; MEXI1 3aCTOCYBAaHHSI 3aKOHIB MEXaHIKH.

JisinbHICHUL KOMNOHEHm

Cnocmepieae i onucye pi3Hi BUJIM MEXaHIYHOTO PyXy 1 MEXaHIYHOI
B3a€MOJIIT TLJT B IPUPOJI 1 TEXHIIIL.

Po36’a3ye 3a0aui Ha 3aCTOCYBaHHS:

- (PyHKITIOHAJIBHOT 3aJIEKHOCT1 MK (PI3MYHUMHU BETMYMHAMU Ha!
PIBHOMIPHUH Ta piBHOMPUCKOPEHUHN TIPSIMOJIIHIMHUM PyXH, BITHOCHUI
PYyX, PIBHOMIPHHI pyX IO KOy, pyX I JI€I0 KUTHKOX CUJI, 3aCTOCYBaHHS
3akoHiB HeroTOoHa, ApXiMeaa, BCeCBITHBOTO TSDKIHHS, 30epeKeHHS
(eHeprii, IMITYJIBCY).

Excnepumenmanvho 0ocniodcye BAACTUBOCTI PI3HUX BUIIIB PyXY,
nepegipsie 3aKOHU PyXy 1 30€pexKeHHsI; 8UMIPIOE CUIIH.

Vuie rpadiuno 300pakaTy (yHKI[IOHATBHI 3QJIEKHOCT1 OMUCY
MEXaHIYHOTr0 PyXy Ta B3a€MOJII.

Bukopucmosye HaOyTi 3HaHHS y HABYAIbHIN 1 MPAKTUYHIN TISJIBHOCTI.

Linnichuii komnonenm

BusiBiisie cTaBieHHs Ta OLIHIOE Ha SIKICHOMY PiBHI pe3yibTaTu
BUKOPUCTAHHS 3HaHb 3 MEXaHIKH B peaTbHUX KUTTEBUX CUTYaIlIsIX.
BucnoBmioe cypKeHHS PO MPOCTIp 1 9ac, 3B’ 30K KIACUYHOI Ta

Cwn B MexaHini. [HepiiiagbHl CUCTEMHU BIIUTIKY.
[Tpunumn BigHocHOCTI ["amines. Maca. 3akonn HproToHa
Ta iX 3aCTOCYBaHHS JIJIsl PO3B'sI3yBaHHS 3a/1a4.
['paBiTamiitna B3aeMoIisi. 3aKOH BCECBITHBOTO TSKIHHS.
Cuna TsoKiHHSA Ta Bara Tina. Pyx Tina B mouni cuiu
TSOKIHH. BinbHe magiHas.

Pyx Tina mijg Ai€ro KiIbKOX CHil. 3aKkoH ApxiMena.
PiBHoBara Ti. MoMeHT cuid. YMOBU pIBHOBaru T
[leHTp TSDKIHHS Ta IEHTP Mac Tija.

Imnynbe, 3aK0H 30€peKEeHHSI IMITYJIIBCY .

Kinetnuna i noteHmianpHa eHepris. [oTykHicTh. 3akoH
30epeKeHHST MeXaHI4HOi eHeprii. 3aCTOCYBaHHS 3aKOHIB
30epeKeHHS B MEXaHIIIl.

Mexi 3acToCyBaHHS 3aKOHIB KJIACHYHOI MEXaHIKH.
OcuoBHI noynokenust CTB Tta 1xH1 HaCHIIKH.
PenaTuBiCcTCHKUNA 3aKOH J0JaBaHHS IIIBUIKOCTEMN.

Pexomenoosani oemoncmpayii

BigHocHicTh pyXy.
Hanpsim mBuakocTi mig yac pyxy 1o Kody.
OO6epTanHs TiJIa 3 PI3HOIO YaCTOTOIO.
JlomaBaHHs CHUI, TIIO JFOTH IT1JT KYTOM OJIHA JI0
OJIHO].
5. Bara tina mija yac mpucKOpeHoro migHIMaHHS Ta

MMaiHHA.
6. PiBHOBara TuI I A1€:0 KUIBKOX CHJI.

W
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PEeNATUBICTCHKOT (DI3UKH.

7. Hocmiz 13 «oxono6oM ["amimesi».
8. Ilpo Teopiro BIIHOCHOCTI ((pparMeHTH B1JI€0)

Haesuanvni npoekmu

Ilpaxmuxym i3 po3e’a3yeanns 3aoau
Jlabopamopruit npakmukym

Opienmosna memamuka eKxcnepumeHmanibHux
pobim

BusHaueHHs MNpHUCKOpEHHS pyXy Tida Mia dYac
MPSMOJTIHITHOTO PIBHOIIPUCKOPEHOTO PYXY.

BuzHnaueHHs1 pUCKOPEHHS BUILHOTO MaIiHHS T1JIa.

Busnauennss = mepiogy, — 4acTOTH,  JIIHIMHOI
IIBUJKOCTI Ta JOIEHTPOBOTIO MPUCKOPEHHS Tija MpHU
PIBHOMIPHOMY PYCi 11O KOJY.

BusnaueHHs 1ieHTpa Mac miockux ¢iryp.

JlocnikeHHs pyXy TiJia, KKHYTOTO MijJ KyTOM JI0
TOPU30HTY.

Po3nin 2. MoaekyJasipaa izuka Ta TepMoanHaAMiKa

3HanHnesUl KOMNOHEHm

Onepye nowsmmsmu i mepminamu. aTOMU 1 MOJIEKYJIH, KUIBKICTh
PEUYOBHHHM, aTOMHE SIPO, HAaHOMAaTepialik, OCHOBHI rmojokeHHss MKT;
171eaTbHUM ra3, TUCK ra3y, Ta30B1 3aKOHHU, OCHOBHE piBHAHHSI MKT,
PIBHSIHHS CTaHy 1/1€ajIbHOTO Ta3y, 130MPOIIECH; BHYTPIIIIHS CHEPTis,
poOoTa razy, nepimii 3aK0H TePMOUHAMIKH; HACUYCHA Ta HEHaCUYeHa
napa, abCOJIFOTHA Ta BIJHOCHA BOJIOTICTh MOBITPS; TOBEPXHEBHUI HATSIT
plIuHU, 3MOYYBAaHHS, KalllJISIPHI SIBUIIA; MEXaHIYHA HAMpyTa, 3aKoH ['yka,
moxyJib FOHra.

llosicnioe. quCKpeTHY 0yI0BY pe4OBHMHHU, OCHOBHI noJjioxkeHHs MKT;

CyuacHi gociigkeHHst OyZJ0BH pEeYOBUHHU.

Atomu 1 moniekynu. bynoBa aroma. Hanomatepiainu.

OCHOBU MOJIEKYJISIPHO-KIHETUYHOI Teopii Oy10BH
PEUYOBUHU.

Ineanpuuii ra3. Twuck razy. OCHOBHE pIBHSIHHS
MOJICKYJIIPHO-KIHETUYHOI ~ Teopii  iJIealbHOTO  Trasy.
AOCoITIOTHA TIIKaIa TeMIIepaTyp.

PiBHsSHHS cTaHy i7eanbHOTO razy. [3ompoiiecu.

Buytpimns enepris Tt Kinekicts Terotu. PoGota
TEPMOJMHAMIYHOTO POIIECY. [Mepmmii 3aKOH
TepMOJUHAMIKU. AiabaTHUI mpolec.
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BJIACTUBOCTI arperaTHux cTaHiB peuoBuHU Ha ocHOBI MKT,
TEPMOJAMHAMIUYHUIN Ta MOJIEKYJISIPHO-KIHETUYHUM 3MICT TEMIIEpaTypH,
OCHOBHE PIBHSHHS MOJIEKYJIIPHO-KIHETHUYHOT TE€OPii, ra30B1 3aKOHHU,
CHTPOIIIIO SIK XapaKTePUCTUKY HANIPSIMKY 1 HEOOOPOTHOCTI MPOTIKaHHS
IPOIIECIB y CUCTEMI; 3aCTOCYBaHHS MEPIIOr0 3aKOHY TEPMOJIUHAMIKU JI0
130IPOIIECiB, MPUHIUIM JI1i TETUIOBUX MAIIIUH, BIACTUBOCTI PIMH, Ta3iB Ta
TBEPAUX TUI Ta iX (pa30Bl NEPEXOAH, 3aJIEKHICTh TUCKY 1 TYyCTUHH
HAaCHMYEHOI MMapu BiJl TEMIIEPATYpH, KAUISPHICTh 1 3MOYYBaHHS, Alarpamy
CTaHy PEYOBUHH.

HisinoHicHutl KoMnouwenm

PO3B’A3YE€ 3a/1aul: Ha PO3PAXYHOK KIJTLKOCTI PEUOBUHU;, BUKOPUCTAHHS
ocHoBHOro piBHsIHHS MKT; piBHAHHS CTaHy Tra3y; ra30BUX 3aKOHIB;
nepiioro 3akoHy tepmoaunamiky; KK/ TemioBoi MammHu; BU3HAYEHHS
BOJIOTOCTI MOBITPS, TOBEPXHEBOT'O HATSTY; BUSHAYCHHS MOJTYJIS
MPY>KHOCTI.

byoye ta ananizye rpadiku 130MpoIECiB;

Excnepumenmanvrno docniodicye 1300poOLECH, 8U3HAYAE BOJIOTICTh IOBITPS,
CHJTY TIOBEPXHEBOTO HATSTY PEUOBHHHU.

Linnicnuu komnonenm

OYinlO€. 3HAYEHHS TEIJIOBHX SIBUII, BOJIOTOCTI, KAaNMUISPHUX SIBUINA IS
KUTTEMISUTBHOCTI  Olocdepu; mepeBarn Ta HEAOMIKH PIZHUX JDHKEpen
eHeprii; YCBIJOMIIIOE€ BaXXKJIUBICTh 3HAaHb NMPO OYJOBY PEUOBHHMU  JJIst
PO3BUTKY CYYacHOi TEXHIKM Ta TEXHOJOri, BCTAaHOBJIEHHS YHMHHUKIB
IIKIJJIMBOTO BIUIMBY Ha JIIOJUHY Ta HAaBKOJUIIHE CEPElOBHUIIE Ta
BUPOOJICHHS METO/IB HOTO 3MEHIIIEHHS.

TennmoBi Mammuu. [lpuHIUI 717 TEIJIOBUX MAIIHH.
Huxn termmoBux wmamuH. KoedimienT kopucHoi i
TEIJIOBUX MAIIIKH.

HeoGopoTHicTh TemnoBux npoiieciB. EHTpormis.

BractuBocTi HacH4YeHOT 1 HEHACHYCHOT TTapH.

Bosnoricts moBiTps.

[loBepxHeBUll HATAr piauHU. 3MoudyBaHHs. KamuispHi
SABUIIIA.

Hedopmariii. MexaHiuHI BIACTUBOCTI TBEPAMX TII.
Moayns FOHnra.

Pexomenoosani oemoncmpayii
BnactuBocTi HacuueHoi napu.
Kuninus Boau 3a 3HUKEHOTO TUCKY.
BynoBa it npunnumn aii ncuxpomMerpa.
[ToBepxHeBUl HATAT PIIUHU.
CxopodeHHs MOBEPXHI MUJIBHUX TLTIBOK.
KaninspHe miHIMaHHS piIUHU.
[Ipy>xHa i 3anumkoBa aedopmariii.
BuponiyBanHs KpucTais.
BractuBOCTI Ta 3aCTOCYBaHHS PIAKUX KPUCTAIIB 1
MoJIiMEpiB.
10.3anexHicTh
TEMIIEPaTypOIO.
11.3miHa BHYTPIIIHBOT
BUKOHAHHS POOOTH.
12.HeoO0opoTHICTh TETIOBUX MPOIIECIB.
13.IIpunIMn Aii TETIOBOTO ABUTYHA.
14.Mopeni pi3HHX BUIB TEIJIOBUX JBUTYHIB.

CoNoOaRLODE

MIX 00’eMoM, THCKOM 1

eHeprii Tijga BHACIIIOK
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15.byioBa X010/IUJILHOT MAIIIMHM.

Haeuanvni npoekmu

IlpaxkmuKkym i3 po3e’a3zyeanus 3aoau

Jlabopamopruii npakmukym

OpienmosHa memamuka excnepumeHmaioHux
pobim
BuB4eHHS 0JTHOTO 3 130MPOIIECIB.
BusHaueHHs1 koeili€HTa MOBEPXHEBOTO HATSTY
PITHHHU.

BusznaueHHs MOyJIsl IPYKHOCTI PI3HUX PEYOBHH.

Haesuanwvni npoexmu

Ilpakmukym i3 po3e’a3yeanns 3a0au

Y3azanvnuwioui 3anamms
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11 kaac
(4 ronuuu Ha THXKACHD BChoro 140 ronuH, 3 HUX HA aCTPOHOMIYHHMH CKIIATHHUK BIIBOJUTHCSA 35 TOIMH)

Po3aia 1. EjexkTpoanuamika

3nannesuil KOMnoHenm

Onepye noHsmmsamu i mepmiHamu.

TOUKOBUU 3apsifl, €ICKTPU3ALIis TUI, EEKTPUUHUHN 3apsij,
eJIEKTpUYHE 10JIe, 3aK0oH KyoHa, JIiHIi Hanpy>KeHOCT1
€JIEKTPUYHOTO TOJIS, HATIPY>KEHICTh €JIEKTPUYHOTO TOJIsl, OTEHITial
Ta PI3HULA MOTEHIIATIB, EHEPTisl €MIEKTPUYHOTO MOJIsl, EICKTPUYHA
€MHICTb, KOHJEHCATOP, NOCTIMHUHN EIEKTPUUHUNA CTPYM, JHKEPETIO
CTpyMy, CTOPOHHI cuiH, cuia ctpymy, EPC, onip npoBigHuKa,
HAJIIPOBIIHICTb, MOTY>KHICTh €JIEKTPUYHOTO CTPYMY; MOCIITOBHE 1
napa’sesbHe 3'€JHaHHs MPOBIAHMKIB; 3akoH OMa, 3aKk0oH Jxoys-
Jlenua, HOCIi €IEKTPUYHOTO CTPYMY B PI3HUX CEPEAOBHILAX, AipKa,
€JICKTPOHHO-TIPKOBUMN MEPEXil, EICKTPOIITH, JICKTPOJIITHIHA
JMCOITIallis, €IeKTPOoIIi3, 3aKkoH Dapajes, 10H13allis ra3iB, ra30BU
pO3psl Ta KOTO BUAM, TEPMOCIICKTPOHHA €MICisl, MarHITHA
B3a€MO/IIs, BEKTOp MarHiTHOI 1HAYKIIii, cujia AMIiepa, cuiia
JlopeHua, siBHILIE €1EKTPOMArHITHOI 1HAYKI[1i, MArHITHUH TOTIK,
npaBuio JleHna, 3aKoH eJ1eKTPOMArHiTHOI 1HAYKIIIi, IBUILE
CaMOIHJYKIIii, IHIyKTUBHICTh, CHEPT1SI MArHITHOTO IO/ CTPYMY.

TloscHioe: BMACTUBOCTI €IEKTPUYHOTO TIOJISI, TPUHITUTI
CYTIEPIIO3HIIii, 3B’ 30K HAIPYKEHOCT1 EIEKTPUIHOTO TIOJIS 3
PI3HMIICIO TTOTEHITATIB; CYTHICTh CHJIOBOT Ta €HEPTETUIHOI
XapaKTEPUCTHK EJICKTPUYHOTO 1 MarHiTHOTO TOJIsA, 3akoH OMa Jj1st
MIOBHOTO KOJIa, MPUPOJY €IASKTPUIHOTO CTPYMY B METaJIaxX,

EnextpomarnitHa B3aemonis. Enekrpuune mosne.
Hanpyxenictb enextpuanoro nosst. [IpuHimn cyneprno3urtii.
Enextpuuna B3aeMoisi TOUKOBHX 3apsiB. 3akoH KynoHa.

PeuoBuHa B enextpuuHoMy nodi. IIpoBinHUKY 1
JEJIEKTPUKU B €JICKTPUYHOMY TTOJIL.

Po6orta mig yac nepemiieHHs 3apsy B OJJHOPITHOMY
eJIEKTpUYHOMY 1oui. [loTeH1ian enekTpu4Horo noJs.
Pi3nutsg noteHIianiB. 3B’ 130K HAMPY>KEHOCTI €JIEKTPUUHOTO
0JIS 3 PI3HUIICIO MTOTEHITIATIB.

EnexkrpoemHicTh. EneKTpo€eMHICTD MIOCKOTO
KOHJIeHcaTopa. 3’ eqHaHHs KOHAeHcaTopiB. EHepris
EJIEKTPUYIHOTO T0JIs1. BUKOpHCTaHHS KOHACHCATOPIB Y
TEXHIIII.

[TocTiiinuii enexTpuunuii ctpym. EnexrpopyiuiiiHa cua.
3akoH Oma a1 MOBHOTO Kosa. PO3paxyHOK eeKTpUYHUX K1
3 MOCJIIJIOBHUM 1 TIapajieIbHUM 3'€THAaHHSIM MPOB1THUKIB.
Po6oTa Ta moTyXHICTh €J1eKTpUYHOro cTpymy. besneka miz
gac poOOTH 3 €EKTPUUYHUMU IPUCTPOSMHU.

Enextpuunuii ctpyM y MeTanax. 3aiekHICTh TUTOMOTO
omopy Bija Temrepatypu. HaanpoBiaHICTb.

EnexTpornpoBigHicTs HaMiBOIpoOBiTHUKIB. BiacHa 1
JOMIIITKOBA MPOBIAHICTH HAITIBIIPOBIIHUKIB. EJIeKTpOHHO-
JIPKOBUM TIEpeXiJl: HOTO BIACTUBOCTI 1 32CTOCYBAaHHS.
HamniBnpoBijiHMKOBa eJleMeHTHa 0a3a cy4acHO1
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CJICKTPOITITaX, ra3ax, HaMMBIPOBITHUKAX, BAKYYyMI, EJIEKTPOHHY
MIPOBIHICTH METAJIB Ta €JIEKTPOIPOBIIHICTh HAIIBIIPOBITHUKIB,
BJIACTUBOCTI ILIa3MHU,

IPUPOJTY EEKTPOMArHITHOI B3a€EMO/Ii1, 110 MAarHiTHOTO MOJIS HA
MPOBITHUK 31 CTPYMOM, PyXOMI 3apsKEH]1 YaCTUHKH, 3aKOH
€JIEKTPOMArHITHOI IHAYKI1, MPUHIUI i €NeKTPUYHUX BUTYHIB.
JlisinbHICHUL KOMNOHEHm

Po3zé’a3ye 3a0aui: Ha 3actocyBaHHA (GOpMYJ  HaAIpPyKEHOCTI
€JICKTPUYHOTO TOJIs, HANPY>KEHOCTI MOJs TOYKOBOIO 3apsny,
NPUHIIUAITY CYNEPIO3UINi TOJIB; €MHOCTI KOHJIEHCATOpa, CHEeprii
3apsAHKEHOT0 KOHJeHcaTopa; Ha 3akoH OMma JJis MOBHOTO KoJjia; Ha
pO3paxyHOK  €NEeKTPUYHUX KIJT 3 MOCTIOBHUM 1 TMapajiebHUM
3’€THAaHHSM TIPOBIJHMKIB, BU3HAUYEHHA POOOTH Ta TMOTY>KHOCTI
€JIEKTPUYHOTO CTPyMy; Ha B3A€EMOJII0 MAarHiTHOro Imoysd 3
IPOBIIHMKOM 31 CTPYMOM, 3aCTOCYBaHHs (opmyn cuid Amrepa,
cunn  JlopeHua, 3akoHy enekTpoMarHiTHoi 1Haykuii, EPC
CaMOIHJYKIIii, €Heprii MarHiTHOTO MOJI.

Busnauae HampsiM IHIYKIIHHOTO cTpyMy, cuiiu JlopeHna Ta
Awmmnepa;

3o06paosicye eNeKTpUYHE 1 MarHiTHE MOJIE 32 IONMTOMOTOK0 CUIIOBUX
JIHINA, CXEMH 3’ €IHAHb.

Jompumyemoca nipaBuin 6€3NEKN KUTTEAISUIBHOCTI 1T 9ac poOo0TH
3 eNEKTPUYHUMU TIPUIIaJIaMy Ta 00JIaTHAHHSIM.

Excnepumenmanvno BuzHauae EPC mxepena ctpymy, TOCHTIIKYE
SJICKTPHUYHI KOJIa 3 PI3HUMH €JIEMEHTaMH, SIBUINA €IEKTPOMATrHITHOI
THTYKITI.

Linnichun komnonenm

O1uiHIOE MePCHEeKTUBU TEXHIYHOTO BUKOPUCTAHHS:

MIKPOEJICKTPOHIKH.

EnekTpuuHMii CTpyM y pO3uMHax 1 po3IiaBax
eNeKTpodIiTiB. EnexTportiz Ta Horo 3aKoHM.

["a30Bi po3psinu Ta ix 3actocyBanHs. [1na3ma.

Enextpuunuii ctpy™m y Bakyymi. TepmMoeneKkTpoHHa
eMicisl.

3acTOCYBaHHS €JIEKTPUYHOIO CTPYMY Y Pi3HUX
CEPENOBUILAX Y TEXHII 1 TEXHOJIOTISIX.

Enexrpuuna 1 maraiTHa B3aemoii. Bzaemois
IPOBIIHUKIB 31 CTpyMOM. MaruitHe niosie ctpymy. JliHii
MarHiTHOTO MOJISl IPSIMOTO 1 KOJIOBOTO CTPYMIB. [HIyKITis
MarHiTHoro mnoJjis. [ToTik MarHiTHOT 1HIYKIIi.

Jlisi MarHiTHOTO TOJIsl HA IPOBIIHMK 31 cTpyMoM. Cuiia
Awmrnepa. [list MarHiTHOTO MOJISI HA PyXOMI 3aps/KeH1
yactuHkd. Cuina Jlopenua. [TpuHimn aii enekTpuyHux
JIBUTYHIB.

EnexTpomarHitHa 1HAyKI19. MarHiTHUM NOTIK. 3aKOH

€JIeKTPOMArHiTHO1 IHAYKI1i. CaMOIHIyKIIs. [HIYKTUBHICTD.

EHeprig MarHiTHOTO MOJIS.
Bukopucranss sBHINA eIeKTPOMArHiTHOI IHAYKITIT B
CydJacHIN TEeXHII 1 TEXHOJIOT15X.

Pexomernoosani oemoncmpayii
EnekTpudHe mmosie 3apspKeHuX KYITbOK.

=

2. bynoBa ¥ mis KOHAEHCaTOopa TMOCTIMHOI Ta 3MIHHOI

€MHOCTI.
3. Enepris 3aps1keHOro KOHJAEHCaTopa.
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HaITIBITPOBITHUKOBUX MPHIA/IIB; EIEKTPUUYHOTO CTPYMY B PI3HUX
CEpEeIOBUINAX; MArHITHOTO TOJISI B MEUITMHI; MarHiTHUAX
BJIACTMBOCTEH PEYOBHHHU; E€HEPTrOoePEKTUBHICTD PI3HUX
CJIEKTPOTIPUIIA/IIB;

YCBIOMITFOE HEOOX1THICTh Ta OCHOBHI IPUHITUITN
eHEPro30epekeHHsI B TIOOYTI.

4. 3anexuictb cunu ctpymy Big EPC mxepena ta

MOBHOTO OIOPY KoJja.

Jliss MarHiTHOTO TIOJIST HA CTPYM.

EnextpomarnitHa inaykuis. [Ipasuno Jlenna.

7. 3anmexnicte EPC iHayKIii Bij IBUAKOCTI 3MIHA
Mar”iTHOTO TIOTOKY.

8. 3anexuicte EPC camoiHIyKIIii BiJ] IIBUIKOCTI 3MIHU
CUJIM CTPYMY B KOJIi Ta 1HIYKTUBHOCTI ITPOBIHUKA.

o o

Hasuanwvni npoexmu

Ilpakmukym i3 po3e’a3yeanus 3a0au

Jlabopamopruii npakmukym

Opienmosna memamura eKcnepumMeHmansHux pooim

Bu3HaueHHs1 eHeprii 3aps/KEHOTr0 KOHJEHCaTopa Ta
HOro EMHOCTI.

[lepeBipka 3aKOHIB MOCTIJOBHOTO Ta MapajeIbHOro
3'€IHaHHA MPOBIIHUKIB.

Busnauennss EPC Ta BHYTpIIIHBOTO OMNOPY JXKepena
CTpyMy.

Po3mmpenHss MeX BHUMIpIOBaHHS amIepMerpa Ta
BOJIbTMETPA.

JlocniiKeHHsT BIACTUBOCTEHN p-n MEpexoy.

Hocnimxenns eJIEKTPUYHOTO KoJa 3
HaITIBITPOBITHUKOBUM J[107I0M

BuzHaueHHs €JIEKTPOXIMIYHOTO €KBI1BAJICHTY
PEYOBUHHU.

JlocnipKkeHHs IBUIIA €JIEKTPOMArHiTHOI 1HYKIIII.

Po3ain 2. KosiuBaHHA Ta XBWII

23



24

3HaHH€EBUU KOMNOHEHM

Onepye noHammsamu i mepmiHamu:

BUJIM MEXaHIYHUX KOJMBaHb;, TAPMOHIYHI KOJMBAHHS; TEPIOA
KOJIMBaHb MaTEeMAaTUYHOTO Ta MPYKUHHOTO MasTHUKA; MEXaHIYHI
XBUJII; TOBXUHA XBUIII, IHTEpdepeH s 1 nudpakiiis XBUiIb, BUTbHI
CJIEKTPOMArHITHI KOJMBAHHS, KOJMBAJIILHUN KOHTYD; PE30HAHC,
BUMYUIECH] €JIEKTPUYHI KOJUBAHHS, 3MIHHUAN CTPYM,
TpaHchopMaTop, €IEeKTPOMArHiTHI XBUIII; CBITJIO, 3aKOHHU
B1IOMBAHHS 1 3aJIOMJICHHS CBITJIa, IUCIIEPCIs CBITIA,
iHTepdepeHIlis, Audpaxiiis Ta MoJsipyu3allis CBITia, CUiia CBITIa,
OCBITJICHHICTb, SICKPaBICTh.

TloscHioe nepeTBOPEHHS €HEPTii B KOJIMBAIBHUX CUCTEMAX;
YTBOPEHHS ¥ MONIMPEHHS] MEXaHIYHUX 1 €IEKTPOMArHITHUX XBUJIb;
Jlana3oHu eJeKTPOMArHITHUX XBWJIb Ta iX BJIACTUBOCTI; CYTHICTb
3MIHHOTO CTPYyMY SIK BUMYIIICHUX €JIEKTPOMArHiTHUX KOJUBaHb,
OyZ0BYy Ta MPUHIMN A1 TpaHChopMaTOpa; MNOSCHIOE HA SIKICHOMY
PIBHI IPUHLMUIIA J1i €1EKTPONOOYyTOBUX MPHUIIA/IB 1 IPUCTPOIB
(pamio, TENEKOMYHIKALIIITHUX MIPUCTPOIB TOWIO); CYTh XBHUIIBOBHX
BJIACTUBOCTEH CBITJIA: MOIIMPEHHSI CBITJIA B PI3HUX CEPEIOBUIIAX,
PO3CIIOBaHHS 1 MOTJIMHAHHS CBITJIA; IHTepdEepeHIit0 i qudpakiio
CBITJIOBUX XBWJIb; MOJISIPU3ALII0 i TUCIIEPCIIO CBITIIA.

JisinbHiCHUL KOMNOHEHM

Excnepumenmanvrno Bu3Hauae nepio]] KOJIMBAaHb MasTHUKA,
JOBXMHY €JIEKTPOMArHiTHOI XBHJI1 32 1i 4aCTOTOIO;

JOCITIJIKY€E 3aJICKHICTD MEePioay KOJIMBAaHb MasTHUKA.

Po36’a3ye 3a0aui Ha 3acTocyBaHHS (HOPMYJITH B3aEMO3B’SI3KY
JOBXKUHU, TIEPIOAY ¥ MIBUAKOCTI TOMMPEHHS XBUII1; 3aKOHH
Tr€OMETPUYHOI ONTUKHU, Nepioj AU pakLiifHOI IPaTKH,

MexaHiuHi KOTMBaHHs. ["'apMOHIYHI KoJIUBaHHA. PiBHSIHHS
rapMOHIYHUX KOJIUBaHb. MaTeMaTUuHUN Ta IPYKUHHUN
MasTHUKU. [lepeTBOpeHHs eHeprii mij] yac KOJIUBaHb.
Bumymeni konuBanas. [TOHSATTS PO aBTOKOJIMBAHHS.
Pe3onanc.

[lommpeHHs  MeEXaHIYHMX  KOJHMBAHb
cepenoButl. [Ipunnun [roitrenca.

BinbH1 enekTpoMarHiTHi KojivBaHHsA. KoJMBHUN KOHTYP.

BumyiiieHi enekTpomMaraiTHi KOJIMBaHHS.

y  OPYXHOMY

3MIHHUN CTpyM Ta #oro xapakrepuctuku.  Jlitoui
3HAUYEHHS Hampyru 1 cuiam cTpyMy. Tpancdopmarop.
Bupo6uunteo, mepemaya Ta  BUKOPHUCTAHHS — €HEprii

EJIEKTPUYHOIO CTPYMY.

YTBOpeHHSI 1 NOIIMPEHHS EJIEKTPOMArHiTHUX XBUJIb.
BnactuBocTi enekTpoMarHiTHUX XBWIb. Di3uyHi OCHOBU
CYy4aCHOTI'O TEJIEKOMYHIKALIHHOTO 3B’ SI3KY.

CBiTIO K eneKkTpoMmarHiTHa XxBuis. [lommpeHHs
cBiTa B pi3HUX cepenouiiax. Edexkr omnepa.
[lornmuHanHg 1 po3citoBaHHS cBiTHa. [HTepdepeHuis 1
mudpakiiis cBiTIOBUX XBWiIb. [lomspusarmis ¥ aucrepcis
ceitma. OcHOBHI  (OTOMETPUYHI BEIUYMHUM Ta  iX
BUMIPIOBAHHS.

['eoMeTpruHa ONTHKA SIK TPAHUYHUKM BUNAJO0K XBUJIIBOBOI.
3akoHu rTeoMeTpuyHOoi onTuku. I[loOynoBa 300pakeHb,
OJIep’)KaHUX 3a JOMOMOror JiH3 1 m3epkain. Kyt 3opy.
OnTHyHI TpUIAAH Ta X 3aCTOCYBAHHSI.
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dboTOMETPUYHI BEJTUYHHHU.

Ilpeocmasnse oTpuMaHi pe3yibTaTd rpadivyHo 1 32 TOITOMOTO0
dopmyi. bBynye 300paskeHHs1, oJep>KaHi 3a JOMOMOTOI0 13epKal i
JIH3.

Linnicnuu xomnonenm

O11iHIO€ BaXKJIUBICTh CIIOCTEPEIKEHb Y BCbOMY JT1ana3oH1
€JIEKTPOMArHITHOTO CIEKTPA; MOXKJIMBOCTI BUKOPUCTAHHS PI3HUX
BU/IIB €JICKTPOMArHITHUX XBUJIb Y TEXHIIll, HA BUPOOHUIITBI;
3aCTOCYBaHHS ONTUYHMX SBHUII Y TEXHII 1 BAPOOHUIITBI.

o

o

8.

9.

Pexomenoosani oemoncmpayii
BinbH1 KONMMBaHHS BaHTaXy Ha HUTII Ta BaHTaXy Ha
IPY>KHHI.
Bumytieni KomTuBaHHS.
Pe3onanc.
BisibHI €1€eKTpOMarHiTHI KOJIMBaHHS HU3bKO1 4YaCTOTH
B KOJIMBAJIbHOMY KOHTYPI Ta 3aJIEKHICTh IXHBOT
YaCTOTHU BiJl €IEKTPOEMHOCTI Ta 1HIYKTUBHOCTI
KOHTYpY.
Y TBOpEHHS 3MIHHOTO CTPYMY y BUTKY IiJ] yac Horo
oOepTaHHsI B MarHiTHOMY TIOJTI.
OcnuiorpaMu 3MIHHOTO CTPYMY.
BunpomiHioBaHHS ¥ TpUiiMaHHS €J1EKTPOMAarHiTHUX
XBUJTb.
CaiTiioBof.
Opep>xanHd 1HTEp(EPEHIINHUX CMYT.

10.Iudpaxkiist cBiTaA BiJ BY3bKOI IIIJTHHH Ta

T pakLiHOI rPaTKy.

11. {ucniepcis cBiTIA MMiJ1 YaC HOTO MPOXOKEHHS KP13h

TPUTPAHHY NPU3MY.

Hasuanovni npoexmu

Ilpakmukym i3 po3e’a3yeanus 3aoau

Jlabopamopuuit npakmuxkym

OpiecnmogHi memu eKCnepumMeHmaibHux pooim

Bu3HaueHHsT TPUCKOPEHHS BUIBHOTO NAJIHHA 34

JOITIOMOTI'OIO HUTAHOI'O MasATHHKA.

JlociKeHHsl KOJMBaHb MPY>KUHHOTO MAsATHHKA.
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BuzHaueHHs po3A1IbHOT 3/TaTHOCTI JIFOJICBKOTO OKa.
Bu3HaueHHs TOBKUHU CBITJIOBOI XBHIIL.

Po3aia 3. KBanToBa ¢i3uka

3Hannesul KOMNOHEHm

Onepye nowsmmsamu i mepminamu: crtana [lnanka Ta ii 3HaYEHHS,
HIBUKICTh MOIIUPEHHS CBITIIA Y BaKyyMi, IOBITP1 i BOA1; PIBHSIHHS
Eitnmireiina s dotoedexTy;  pagioakTUBHICTh, o-po3maj, -
po3maj, y-BUIPOMIHIOBaHHS, IEPioj MIBPO3MaTy, TEPMOSIEPHUMN
CUHTE3, MUTOMAa EHEpris 3B'A3Ky, €HEPreTUYHHM BUXIJl SAEPHOI
peaxiiii, KBapKH.

IloscHioe: cyTHICTh KBAaHTOBHX NOCTYJaTiB bopa, eHepreTuyHi
CTaHU aTOMa, MOJI0KEHHS XBUJIIbOBOI 1 KBAHTOBOI T€OPIi CBITIA,
piBHsHHA EifHIuTeliHa 1151 oTOE(EKTY; aTOMHI 1 MOJIEKYJIAPHI
CIIEKTPH, MPOTOHHO- HEUTPOHHY MOJIEJh AaTOMHOTO S]Ipa; CTIMKICTh
anep, anbda- 1 6era-posnanu, nedext Mac, popMyiny B3aEMO3B’ 3Ky
MacH Ta eHeprii, cnocoOu 3a0e3nedeHHs 0e3NeKu AIepHUX
peaktopiB 1 AEC, meToau peectpaliii e1eMEeHTapHUX YaCTUHOK.

JisinbHiCHUL KOMNOHEHM

Po3é’a3ye 3a0aui Ha po3paxyHOK eHeprii Ta IMImyibCy (OTOHa,
3actocyBanHs (opmynu Ilmanka, piBHsHHsS ElHmTelHa nms
doTtoedexTy, kBaHTOBHX TmoOCTyhaTiB H.bopa, eneprito 3B’s3Ky
aTOMHOTO $I7Ipa, 3aKOH DPaJl0aKTHBHOTO PO3MaTy, B3a€EMO3B’SI30K
MacH Ta eHeprii.

Linnichuu xomnonenm

OuiHIE 1CTOPUYHI OCOOJIMBOCTI PO3BUTKY BUEHHS PO CBITJIO,

KBanToBi BracTuBOCTI atTomMa. KBaHTOBI ocTynatu
M.bopa.

BunpomiHioBaHHS Ta OTJIMHAHHS CBITJIa aTOMaMH.
ATOMHI 1 MOJIEKYJISIpH1 crieKTpu. HenepepBHUil cieKTp
ceitia. Crnekrpockorn. CrekTpalibHUN aHaji3 Ta Horo
3aCTOCYBAHHS.

KBanToBi BnactuBocti cBiTia. ['imoresa M. Ilmanka
CsiTiioBi kBaHTU. EHepris Ta iMiysbe GoToHa.

®oroedekt. PiBHAHHA  (oToedekTy.
dbotoedekty. ConsiuH1 OaTapei.

AToMHe sanpo. AxepHi cwin Ta iX 0cOOJUBOCTI. SAnepHi
peakiii. PagioakTUBHICTh. 3aKOH paJl0aKTUBHOIO PO3MATY.
B3aeMo3B’430Kk Macu Ta eHeprii. EHepris 3B’s13Ky aTOMHOTO
anpa. SlnepHa eHepreTuka.

3acTOCYBaHHS

Ho3umeTpis. Jlo3u BUIPOMIHIOBAaHHS. 3aXUCT  BIJ
10HI3YI0UOTO BUITPOMIHIOBAHHSI.

EnemenTtapHi dYacTMHKW. 3arajibHa XapaKTepUCTUKA
€JIEMEHTapHUX YaCTUHOK. KBapku. KocMmiune
BUTIPOMIHIOBaHHS. MeTonu  peecTparii  eJeMeHTapHHUX
YaCTUHOK.

Pexomenoosani oemoncmpayii
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CTaHOBJICHHS KBaHTOBO1 (D13UKH.

1. ®otoedekT Ha TPUCTPOI 3 TUHKOBOIO TUTACTUHKOIO.
2. ®otorpadii TPEKiB 3apsIHKEHUX YACTHHOK.

3. Kamepa Binbcona.

4. Jlo3umeTp.

Haesuanvni npoekmu

Ilpakmuxym i3 po3e’sa3yeanns 3aoau

Jlabopamopnuit npakmuxkym

Opienmosana memamuxa eKCnepuUMeHmaibHux pooim
CrniocrepexeHHsI HEMEPEPBHOTO 1 JTIHIAYATOTO CIIEKTPIB
pPEYOBUHU

JlocniKeHHST TPEKiB 3aps/PKEHUX YaCTUHOK 3a
dboTorpadismu

AcmpoHomiuHUll CKTAOHUK

Po3zaii 1. OcHOBY MPaKTHYHOI ACTPOHOMII

3HanHnesU KOMNOHEHM

Onepye nowammsamu i mepminamu: Cy3ips; TOUKHU ¥ JiHIT HeOecHOi chepu;
OJIMHMUIII BIZICTaHEH B aCTpOHOMIT; HeOeCHI KoopauHaTH, 3akonu Keruiepa.
TosacHioe: TPUYMHA BUAMMHUX PYXIiB CBITHII 110 HEOECHIH cdepi; MpUHIIHIT
BU3HAYCHHS BIJICTAHEH 10 HEOECHUX CBITHII, BU3HAYEHHS TPUBAIOCTI
100U Ta KaJIeHJAPHOTO POKY 32 aCTPOHOMIYHUMU CIIOCTEPEIKEHHSIMH;
PO3pI3HSIE: MICIIEBUM, MOSCHUM 1 BCECBITHIN Yac; TUMU KaJleH1apiB.
JisinbHICHUL KOMNOHEHM

BUKOPHCTOBYE PyXOMY KapTy 30pSHOTO Heba NI O3B’ I3yBaHHS
MPaKTUYHUX 3aBJaHb; OPIEHTYETHCS Ha MicleBOCTI o COHITO 1
[TonsspHOMO 30pero.

Linnichuu xomnonenm

Or1iHI0€ 3HAY€HHS] OCHOB MTPAKTUYHOT aCTPOHOMIT JIJIsSI MPAKTUYHUX

HebecHi cBituna it Hebecna cdepa. Cy3ip’s.
Busnadenns Bijcraneit 10 HeOecHuX cBiTHI. HebecHi
koopauHatu. Bunumi pyxu CoHLg Ta mjiaHeT. 3aKOHU
Kenepa ta ix 38’5130k 13 3akoHamu HeroToHa.
AcTtpoHoMis Ta BU3HaYeHHs yacy. Kanennap.

Pexomenoosani oemoncmpayii
1. Temypiii.
2. I'mobyc 3opsiHOTO HEbA.

27




28

noTped JII0AMHU

Haesuanvni npoexmu

Ilpakmukym i3 po3e’a3yeanus 3aoau

Po3ais 2. Dizuka CoHAYHOI CCTEMHU

3nannesuil KOMnoHenm

Onepye noHammsamu i mepmiHamu:

¢b13uuni ocobmuBocTi Ti COHSYHOI cUCTeMU

eTanu (OpMyBaHHS HAIIOT TUIAHETHOI CUCTEMHU.

TosacHioe: TPUYUHY TAPHUKOBOTO €(PEKTY, MPUIMHU BUHUKHEHHS
MPUILIMBIB 1 BIAIUIUBIB; CYTh aCTEPOiTHOT HeOe3MeKH I 3eMJIi;
BUKOPHUCTAHHS 3aKOHIB PyXy HEOECHUX T1T JIJIsl MPAKTUYHUX MTOTPEO
KOCMOHABTHKH; OCOOJIMBOCTI PYXIB IITYYHUX CYITyTHUKIB Ta
ABTOMAaTHYHMX MIKIUIAHCTHUX CTaHIIIM;

JisinbHICHUL KOMNOHEHm

HABOIUTH MPUKIAIN: TOCTIIKeHHS Tijl COHIYHOI CHCTEMH 3 IOTIOMOTOO
KOCMIYHUX anaparis;

Linnichuu xomnonenm

OriHto€ 3HAaYCHHS] BUBYEHHS TIJIAHET JIJIS1 TPUPOJHUYHMX HAYK Ta
BUPIIIECHHS TPAKTUYHUX MPOOJIEM JTFOACTBA.

3emiist 1 Micss. [Ipupoza tin CoHSIUHOT CHCTEMH.
Kocmiuni nocaimkends 00’ ekTiB COHAYHOI CUCTEMMU.
Pyx mITy4yHHUX CynyTHUKIB 1 aBTOMAaTHYHHUX
MDKIUIAHETHUX CTaHIIM. PO3BUTOK KOCMOHABTHKH.
Kocmoronis CoHIYHOI CHCTEMHU.

Pexomenoosani oemoncmpayii
1. Cxema COHSYHOI CUCTEMU.
2. ®otorpadii mIaHeT, IXHIX CYyIyTHUKIB, MaJIUX IJIaHET,
KOMET.

Hasuanovni npoexmu

Ilpakmukym i3 po3e’a3yeanus 3aoau

Po3zain 3. Metoau ta 3aco0u izuyHuX i ac

TPOHOMIYHMX JTOCTIIKEHb

3HauHEBUU KOMNOHEHM

Onepye nonsmmsamu i mepmiHamu.

Jllara3oHy BUMPOMIHIOBaHHS HEOECHUX CBITHIL; MpUHMayi
BUIIPOMIHIOBaHHS; HA3€MH1 Ta KOCMI4HI T€JIECKOIN; HEUTPUHHA 1

OcHOBHI (hOTOMETPUYHI BETUYMHU Ta X BUMIPIOBAHHS.
CnexTpockor.

CrexTpaibHU aHami3 Ta HOTr0 3aCTOCYBaHHS.
BunpowmintoBaHHs HeOeCcHUX CBITWI. MeToaun
aCTPOHOMIYHMX criocTepekenb. [IpuHnumn fii 1 6yaoBa

rpaBiTaIliiHa aCTPOHOMISl.

28




29

lloscHioe: IpUHIUT /11 ONITUYHOTO TEJIECKOIa Ta PaioTeIecKona;
0COOJIMBOCTI peecTpallii BUTTPOMIHIOBaHHSI HEOECHUX CBITHII,
0OTPYHTOBYE: BOKIIMBICTD CIIOCTEPEKEHD Y BCbOMY Jliara3oHi
CJIEKTPOMArHITHOTO CIEKTPa,;

J{isAnbHICHUU KOMNOHEHm

JTOTPUMYETHCS TIPABUIJT CITIOCTEPEIKCHHSI HEOECHUX 00’ €KTIB 3 JIOMTOMOTH
HIKUJIBHOTO TEJIECKOTIIA.

Linnichuu xomnonenm

O1iHI0€ BHECOK aCTPOHOMIYHHUX 00cepBaTOpiil YKpaiHu Ta CBITY Y
PO3BUTOK TEOPETHUYHOI Ta MPAKTUYHOI ACTPOHOMII, 3aCTOCYBAaHHS B
TeJeCKOonoOyAyBaHHI IOCATHCHb TEXHIKU W TEXHOJOTIMH.

ONITUYHOTO Ta PaJioTEIECKOIa, IeTEKTOPiB HEUTPHUHO Ta
rpaBiTallitHUX XBWIb. [IpuitMaul BUIPOMIHIOBaHHS.
3acTOCYBaHHS B TEJIECKONOOYyBaHHI JOCATHEHb
TeXHIKH 1 TexHoJoriid. CyyacH1 Ha3eMHI i KOCMIYH1
Teneckonu. ACTpOHOMIYHI 00cepBaTopii.

Pexomenoosani oemoncmpayii
1. Tpy6a I'aninest (ONTUYHUIA TETECKOIT).
2. 3o00paxenHs (potorpadii) Ta cXeMU CydacHHUX
HA3eMHHUX 1 KOCMIYHUX TEJIECKOMIB, JETEKTOPIB
HEUTPHUHO Ta IPaBITAI[IHHUX XBUIIb.
3. ®oTtorpadii acTpoHOMIYHUX 0OCcepBaTOpiit

Hasuanwvni npoexmu

Ipaxkmukym i3 po3e’a3yeanus 3a0au

Po3naia 4. 3opi i ranakTuku

3HauHEBUU KOMNOHEHM

Onepye nowammsmu i mepminamu’ 30ps, COHIYHA aKTUBHICTh, MOIBilHA
30ps, G13U4HI 3MiHHI 30p1, HEUTPOHH1 301, YOPHI JIpH, TaJIaKTHKA, 30PsH1
CKYITYEHHS, TYMAHHOCTI, KBa3apH.

Toschioe: dhiznuni ymoBu Ha Comnill; OynoBy CoHIIS; TOXOHKEHHS TUISM,
mpoTyOepaHIliB, CajiaxiB; MUKIIYHICTh COHSIYHOT aKTUBHOCTI; BILIUB
COHSYHOI aKTHBHOCTI Ha JKUTTS 1 3I0pOB s Jtojiei Ta 6iochepy 3emii;
PI3HUII0 MK THIIAMHU 31p; IpUUYUHY icHyBaHHS Mosounoro [nsaxy Ha
30psiHOMY HeO1 3emili; MpUpoay YopHoi aipu; miciie COHIYHOT CUCTEMH B
["amakTuil; pUpoAy TaIaKTHK 1 KBa3apiB; MPUPOLY aKTUBHOCTI JEP
raJIaKTUK; METOJIU, 33 IOMOMOTOI0 SIKMX BU3HAYAIOTh BIJCTaH1 J0 31p.

3opi Ta ix kinacudikaiis. Conie, ioro $izuyHi
XapaKTepUCTUKH, OyA0Ba Ta Jkepena eHeprii. [IposiBu
COHSIYHOI aKTUBHOCTI Ta iX BILJIMB HA 3€MIIIO.

Buau 3ip. [Inanetni cucremu iHmux 3ip. EBomtorist 31p.
YopHi gipwu.

Momnounuit Hlnsx. bynosa ['anaktuku. Micue
Constunoi cucremu B [Manmaktuiii. 30psiHi CKYITYEHHS Ta
acomiariii. Tymannocti. [Tincucremu ["anaktuxu Ta ii
cripajibHa CTPYKTYpa.

CgiT ranaktuk. KBazapu.
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JisinbHICHUL KOMNOHEHM

Po3pizuse: 30pi, 30psHI CKyITYEHHS ¥ acolriallii, TYMaHHOCTI1, MIXK30psiHE
CepeIOBHUIIIE.

Onucye: ciekTpaiabHy KIacu(piKaiiio 3ip; eBOIOIIO 31p; METOIU
BUMIPIOBAHHS BIJICTAHEH 10 TaJlaKTHK; KIacU(IKaIlito rallakTHK=
Jlompumyemocs nipaBun cnoctepekeHds: CoHIsl.

Linnichuu xomnonenm

O1iHIO€ MaciITabu aCTPOHOMIYHUX SIBUII Ta 00’ €KTIB, Miciie COHSIYHOL
cucTeMH B [ amakTui.

Pexomenoosani oemoncmpayii
1. ®ororpadii CoHIls B pi3HUX Aiania30HaX XBUJIIb.
2. ®ororpadii akTUBHUX YTBOPEHb Ha AUCKY COHIIS.
3. I'padiku yucen Bonbda.
4. IlopiBHSIHHS PO3MIpPIB PI3HUX THITIB 3ip.
5. Cxemu eBoJIIOIIIT 31p.
6. 300paxenHs (pororpadii) 30pIHUX CKYITYEHb 1
TYMaHHOCTEM.
7. Cxema OynoBu ["anakTuku.
8. 300paxkenHs (pororpadii) pi3HUX TUIIB raJIAKTHUK.

Hasuanvni npoexmu

Ilpakmukym i3 po3e’a3yeanus 3aoau

Po3ain 5. BeecBiT

3HauHEBUU KOMNOHEHM

Onepye nowammsamu i mepminamu. GyHIaMEHTaIbHI B3a€MO/11 B IPUPO/I],
AHTPOITHUI TTPUHILIUIL.

lloscHioe: OCHOBHI €Tamny €BOJIIOLIIT BCECBITY; OCHOBHI noJioxkeHHst CTB,
CIIOCTEPEXkKHI1 JaHi, sIKI MiITBEPIKYIOTh Teopito Benrnkoro Bubyxy; nomryk
KUTTS Ha THIHX T1aHeTaX COHSIYHOT CUCTEMU; MIDKHAPO/IHI HAYKOBI
MPOEKTH 3 TIOIYKY KUTTS Y BCcecBiTi, BemKkoMacTabHy CTPYKTYpY
Bcecgity; 3aranbHONPpUAHATI MO (ClieHapii) HOro MOXoKEHHS 1
PO3BUTKY; IMOBIPHICTh ICHYBaHHS KUTTS Ha 1HIIMX IUIaHETaX, TIOTe3y
PO ICHYBaHHS 1HIIKUX BCecBITIB; MPUPOY PETIKTOBOTO
BUINIPOMIHIOBaHHS; aHTPOITHUIA MPUHITHII.

Linnichuu xomnonenm

Busienae cmasnenus ma gpopmyntoe oyinouni CyIKEHHS IO0:
ocobJsimBocTel 3emii sIK yHiKanbHOT riaHeTH COHSIYHOI CUCTEMU;

@yHIaMEeHTaNIbHI B3aeMoJlli B mpupoal. Poib
(GI13U4HOI Ta aCTPOHOMIYHOI HayKk y (OpMyBaHHI
HAYKOBOTO CBITOTJISIAY Cy4acHOT JIFOMHH.

€rHa NpUPOJHUYO-HAyKOBa KapTHHA CBITY. IcTopis
pO3BUTKY ysBieHb Tmpo BceecBit. I[loxomkeHns #
po3BuTOK BcecBiTy. OCHOBHI TOJIOKEHHS CHEIIalbHOI
Teopii BimHOCHOCTI. [IpobGnemu kocmosnorii. Jlroguna y
BcecBiTi. AnTponHuii mpuHIMI. IMOBIPHICTH KHUTTS Ha
IHIIUX T[J1aHeTaX. YHIKaJIbHICTh HAIIoro BcecBiTy.
[TuTaHHs iCHYBaHHS 1HIINX BCECBITIB.
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1ICHYBaHHSI 1103a3€MHOT0 KUTTS y BCecBiTi; yHIKAIBLHOCTI HAIIIOTO
BcecsiTy.

Haesuanvni npoekmu

Ilpakmukym i3 po3e’a3yeanns 3aoau

Jlabopamopuuii npakmuxkym

Yi3arajbHIO0Yi 3aHATTH

Pe3eps

Dizuka
IpodiibHuii piBeHb

10 xjaac

DiznuHNi CKJIATHUK
(6 roarH Ha THXAEHB; BChOro 210 roJiuH)

QuikyBaHi pe3yJIbTATH \ Opi€eHTOBHHUII 3MiCT HABYAJBLHOI0 MaTepiaxy
Beryn
3HauHEBUU KOMNOHEHM CaiTOrnsAHMI NOTEHLIA TPUPOAHUYUX HAyK. Posib
Onepye nowsmmsamu i mepminamu HayKa, HAyKoBa Teopisl. (G13UYHOTO 3HAHHS B KUTTI JIIOAUHU Ta CYCHIJILHOMY
llosacuioe ponb (HI3UYHOTO 3HAHHS B JKUTTI JIOJUHU Ta CYCHUIBHOMY | po3BUTKY. [louaTKOB1 BiZOMOCTI PO (hyHAaMEHTaIbH1
PO3BUTKY. (b13M4HI Teopil IK OCHOBY CY4acCHUX (PI3UKH Ta aCTPOHOMI].

Linnichuu xomnonenm
Y cBigoMITi0€ HEOOX1THICTh CAMOPO3BUTKY M CAaMOHAaBYaHHS B yMOBax
r100aJTbHUX 3MiH 1 BUKJIUKIB.

Po3aia 1. Mexanika

3nannesUl KOMNOHEHM ’ KinematuyHuii onuc MEXaHIYHOIO PyXy MaTepialibHOI TOUKH.
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Onepye nowsasmmsamu i mepminamu: MEXaHIYHUHN pyX; MaTepialibHa
TOYKa; TBEPJIE TUIO; LICHTP MACH Tija, TUIO BIIJIIKY, 1HEpIliadbHa Ta
HEeIHepIliaJbHa CUCTeMa BIJUIIKY, pailyCc-BEKTOP, TPAEKTOPI,
NepPEeMIIICHHS, IPOUACHUH IIISAX, MBHUAKICTh, TPUCKOPEHHS,
NPUCKOPEHHS BUIBHOTO MaiHHA, IEPi0, YACTOTa, KyTOBA IIBU/IKICTb,
JOTICHTPOBE MIPUCKOPEHHSI, TAHTEHITIHE TPUCKOPEHHS, BITHOCHICTH
MEXaHIYHOTO PyXY; 3aKOHHU IMHAMIKH; TUCK, B’ SI3KICTh,
TypOyJICHTHICTh, 3aKOHU MEXaHIKU PIAMH 1 ra3iB; MexaHi4Ha po0OoTa,
NOTYXHICTh, KIHETHYHA €HEPTis, MOTEHI1aJIbHA €HEPrisd, po00Ta CHII
TSDKIHHS, TIPY>KHUX CHJI, CUJI TEPTS, IMITYJIbC, MOMEHT IMITYJIbCY,
MOMEHT CHWJIH; MIOCTYJIaTU CIELIaIbHO1 T€OP1i BIIHOCHOCTI.

lloscHioe: OCHOBHI TIOHSTTS Ta 3aKOHU, IPUHIIUITH, TTPABUJIA MEXAHIKU
ta CTB, popmynu 17151 BU3HAUCHHS (P13MYHUX BEJIMYMH, MAaTEeMAaTUYHI
BHUpa3u 3aKoHIB MexaHiku Ta CTB, BaacTHBOCTI MpOCTOPY 1 Yacy y
KJIACUYHIN MEXaHiIll Ta y CreniaibHIi Teopii BITHOCHOCTI, CYyTHICTh
NPUHININB BiTHOCHOCTI ["amines ta A.EiHIITeitHa, BITHOCHICTh
JOBXKMHU ¥ 4acy, BIAHOCHICTh OJJHOYACHOCTI MO Y pyXOMii 1
HEPYXOMIH CUCTEMI BIJUIIKY, IPOCTOPOBO-YACOBI BIIACTUBOCTI
(b13UYHOTO CBITY.

Busnauae ymoBH, 3a IKUX MEXaHIYHA €HEPTis, IMITYJIbC, MOMEHT
IMITyJIbCY 30€piratoThCsl; pIBHOBATM TBEPAOIO TLIA; MEXI
3aCTOCYBaHHS 3aKOHIB MEXaHIKH.

JisinbHiCHUL KOMNOHEHM

Cnocmepizac i onucye pi3H1 BUIU MEXAHIYHOTO PyXY 1 MEXaHI4YHO1
B3a€EMO/IIT T1JT B IPUPOJ1 1 TEXHIIII.

Po36’a3ye 3a0aui (pi3HUX BUIIB 1 TUIIIB, Y TOMY YKCII1 KOMOIHOBaHI 3
KUIBKOX PO3J1IIB ()i3MKH) HA 3aCTOCYBAHHS:

PiBHOMIpHMIA 1 HEPIBHOMIPHUM MPpSAMOJTIHINHUN pyX. ['padiku
3aJIEKHOCTI KIHEMATUYHUX BEJIUYMH BiJ 4acy y
PIBHOMIPHOMY 1 PIBHOIIPUCKOPEHOMY pyXaxX.

BinnocHicts MexaHiuHOTO pyXy. KinemaTuuni
XapaKTePUCTHKHU B PI3HUX CUCTEMax BIJUTIKY: BIIHOCHI Ta
iHBapiaHTHI BenuunHU. [IpunHnun BigHocHOCTI ["amines.
Knacuunuit 3aKoH qo1aBaHHS IIBUJIKOCTEM.
Kpuoniniiinuii pyx. PIBHOMIpHU Ta HEPIBHOMIPHUI pyX IO
KOJTY.

OCHOBHI ITOHATTS 1 3aKOHU JUHAMIKH.

[HepiianbHi Ta HeIHepIladbHl CUCTEMU BIJUTIKY 1 SIBUIIA, 11O
B HUX CIIOCTEPITatOThCA.

Cunu B MeXaHiIl.

[ToreHiianpHa Ta KIHETUYHA €HEPTi.

YMOBU piBHOBAru TBEPAOro Tijja. MOMEHT CHJIH.
Ob6epranpHuii pyx TBepaoro Tijia. OCHOBHE piBHSHHS
JUHAMIKA 00epTaIbHOTO PYXY.

MowmenT imMnynbey. KiHeTnuHa eHepris Tijia, sike
obepraeThcs. ['ipockor.

3aKoHM 30€peKEeHHS B MEXaHIIIi: 3aKOH 30€peKeHHS
IMITYJIbCY, 3aKOH 30€peKEHHS MOMEHTY IMITYJIbCY, 3aKOH
30epexeHHs EHePrii.

Mexanika piJiuH 1 Ta3iB: TUCK Y PIIMHAX 1 Ta3aX, 3aKOH
[Tackaust, 3akoH ApxiMmena, 3akoH bepHyui, B’ I3KiCTb.
Mexi 3acToCyBaHHS 3aKOHIB KJIaCHYHOI MexaHiku. OCHOBHI
nosioxkeHHst CTB ta ixHi Hacaiaku. PensTuBicTChKU 3aKOH
JIOJaBaHHS NIBUJIKOCTEM.
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- (pyHKIIOHAJIBHOT 3aI€KHOCTI MK (DI3UYHUMH BEITUYMHAMU HAa:
PIBHOMIpHUH Ta PIBHONPUCKOPEHUHN MPAMOIIHIMHUMN pyXH, BITHOCHUN
pPyX, pIBHOMIpHHUH Ta HEPIBHOMIPHHUH PyX IO KOy, 00€pTaIbHUI pyx
TBEPJOTO TiNa, pyX MiJ Ai€0 KUIBKOX CHJI, pyX 3B’S3HHUX TLJ, PyX
PIAMH 1 Ta3iB, pyX B HEIHEPLIATBHUX CUCTEMAX BIJUIIKY; pyX TiJ,
IIBUKICTH SKUX HAOJIMKAETHCS 10 IIBUIKOCTI CBITIA;

- 3akoH1B: HetoToHa, I'yka, Apximena, bepHyiuii, BCECBITHBOTO
TSDKIHHSA; 30€peKeHHs (€Heprii, IMITYJIbCY, MOMEHTY IMITYJIbCY);
nepeTBopeHHs JIopeHna, peinsTUBICTCHKUI 3aKOH J10/JaBaHHs
IBUIKOCTEM.

Excnepumenmanvro docnioscye BIaCTUBOCTI PI3HUX BUIB PYXY,
8U3HAYAE TTApaMETPU PyXY (MMPUCKOPEHHS PYXY, BUCOTY 1 IaJbHICTh
MOJIBOTY T1JIa, KHHYTOTO M1l KyTOM JI0 TOPU30HTY, KOE(DIIIEHT TEPTH);
nepesipse 3aKOHU pyXy 1 30€peXKeHHS; 8UMIPIOE CUTIH.

3acmocogye MeTOIM MOJICTTIOBAHHSI Ta aHAIOTIH JIJIs1 TTOSICHCHHS
MEXaHIUYHMX SBHII] 1 TIPOIIECIB.

Vuie rpadiuno 300pakaTy (yHKIIIOHATBHI 3QJIEKHOCT1 OMUCY
MEXaHIYHOTr0 PyXy Ta B3a€MOJII.

Bukopucmosye HaOyTi 3HaHHS y HaBYAIbHIN 1 MPAKTUYHIN TISUTBHOCTI.

Linnicnuu komnoneum

BusiBiisie cTaBieHHs Ta OLIHIOE Ha SIKICHOMY PiBHI pe3yibTaTu
BUKOPUCTAHHS 3HaHb 3 MEXaHIKH B peabHUX JKUTTEBUX CUTYaIIisIX.
BucnoBmnioe cyKeHHS PO MPOCTIp 1 9ac, 3B’ 30K KIACUYHOI Ta
PEISITUBICTCHKOT (PI3UKH.

Pexomenoosani oemoncmpayii
1. BigHOCHICTBH pyXYy.

N

BIJITIKY.
Hampsim mBrakocTi mijg 9ac pyxy 1mo Kodmy.
OO6epTanHs TiJIa 3 PI3HOIO YaCTOTOIO.

PiBHOBara TuI1 mijg a1€10 KUIBKOX CHIIL.

YMOBU pIBHOBAru Tii.

Hocmin 13 «oxomoooMm ["amiesy.

. [Ipo Teopito BiTHOCHOCTI ((pparMeHTH BiJI€O)

10 3aliexKHICTh CUJTH MPY>KHOCTI B edopmarii.
11.Cunu tepTs.

12.3miHa eHeprii TUT IpU BUKOHAHHI POOOTH.
13.B3aemH1 nepeTBOPEHHS KIHETUYHOT 1 MOTEHITIaTbHOT
EHeprii.

©o0oN AW

JlomaBaHHsI CuJI, 11O A1IOTH MiJ KyTOM OJIHA JI0 OJIHOI.

3alie’KHICTh TPAEKTOPIL PyXy TiJIa Bil 00paHOi CUCTEMU

Hasuanwvni npoexmu

Ipaxkmukym i3 po3e’a3yeannus 3a0au
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Po3ain 2. MoJsiekyJsipHO-KiHETHYHA Teopis 0y10Bu peuyoBuHU. TepMoauHamMika

3HauHEBUU KOMNOHEHM

Onepye nonsammsamu i mepminamu. aToM, aapo, HyKJIOHH, 130TOIIH,
POTOHHO-HEUTPOHHA MOJIETIb ATOMHOTO s/Ipa, HaHOMAaTepiaH,
MOJICKYJISIPHO-KIHETHYHA TEOPIisl, CUITU MOJIEKYJISIPHOI B3aEMO/II1,
BITHOCHA MOJIEKYJISIpHA Maca, aTOMHa OJAMHUILIA MacH, KiIJIbKICTh
PEYOBHHU, MOJISIpHA Maca, HOpMajbHI YMOBH, 3aKOH ABOTaIpo,
171eaIbHUI ra3, OCHOBHE PIBHSHHS MOJEKYJISIPHO-KIHETHYHOI TEOpIi
ra3iB (piBHAHHs Kiay3iyca), TUCK, cepe/iHs KBaJIpaTU4HA BUKICTh
PYXy MOJIEKYJ, YHIBEpCcallbHa I'a30Ba CTalia, TeMIepaTypa, Yucio
CTYTIEHIB CBOOO/IM, CTATUCTUYHI 3aKOHOMIPHOCTI, PIBHSAHHS CTaHy
17IeaJIbHOT0 Ta3y, NapliaibHUN TUCK, 3aKOH JlaibTOHA, ra30B1 3aKOHH,
BHYTPIIIIHS €Heprisi, poOoTa ra3y, 3aKOHU TEPMOJIMHAMIKHU, CHTPOIII,
nuka Kapao, aniabatauii npouec, KKJ| TemoBoro nBuryHa;
HAacHMYEeHa Ta HEHACHYEHA Tapa, abCOII0THA Ta BITHOCHA BOJIOTICTh
NOBITPS; TOBEPXHEBUM HATAT PIAMHU, 3MOUYBaHHS, KaMUISAPHI SBUILA;
BJIACTUBOCTI KPUCTATIYHHUX 1 aMOp(PHUX T1JI, MEXaHIUYHA HAIPYTa,
3akoH ['yka, monynb FOHra, niarpama po3tary TBepJux TuT;, piIBHOBara
¢da3 Ta ¢a3oBi Mepexoau.

Tlosichioe: MeToau AOCIIKEHHS OY/I0BU PEYOBUHU;

JTUCKpeTHY Oy/a0BY pedoBHHU, OCHOBHI noJyioskeHHss MKT; crnocobu
BU3HAYCHHS PO3MIPIB 1 Mac MOJIEKYJ, IPUPOJTY CHII MI>KMOJICKYJISIPHOT
B3aemoii, qociifn [lItepHa, BIaCTHBOCTI arperaTHUX CTaHIB PEYOBUHH
Ha ocHOB1 MKT, MIKpOCKOTIIYHI Ta MAaKPOCKOITIYHI TapaMeTpH rasy,
TEPMOJIUHAMIYHUNA Ta MOJICKYJIIPHO-KIHETUYHUHN 3MICT TEMIIEPaTypH,
OCHOBHE PIBHSIHHSI MOJICKYJISIPHO-KIHETUYHOI T€OPii, ra30Bi 3aKOHH,

OCHOBHI MOJIOKEHHS MOJIEKYJISIPHO-KIHETUYHOT Teopil
OynoBH pedoBUHU. ATOMU 1 MOJIeKyau. bynoBa aroma i
aTomHoro siapa. CydacHi METOIU AOCTIHKEHHS OYI0BU
pedoBuHu. Hanomatepiamnm.

IneanbHuii ra3 sk ¢izuana Mmoaenb. [1IBHAKOCTI MOJIEKYIT
rasy Ta ix BumiproBaHHs. Tuck razis. OCHOBHE PiBHSIHHS
MOJIEKYJIIPHO-KIHETUYHOI Teopii ra3iB. PIBHSAHHS cTaHy
171eabHOrO ra3zy. ['a30B1 3aKOHH.

OCHOBU TEPMOJMHAMIKH: OCHOBHI MOHATTS TEPMOJIUHAMIKH,
NEePIInA 3aKOH TePMOAMHAMIKH, poOO0Ta 11€aJIbHOTO Ta3y Mpu
1301poiiecax, afaiadaTHuil Ta MOMITPONHUHN TIpoliecu 000POTHI
Ta HeoOopoTHI mpouecu. Entponis. Lluknu teninoBux
MamuH, nuki KapHo, Apyruil 3akoH TepMOIMHAMIKH, TPETIN
3aKOH TEPMOJUHAMIKH.

PeanbHi razu

BractuBocTi HacuyeHoi i HeHacu4eHoi napu. BosoricTs
HOBITPSL.

TBepai Tisa (KpucTaniuHi Ta aMOpQHi), MEXaHIYH1
BJIACTUBOCTI TBEPAMX TLJ1, MEXaHIYHA HAIpyra, MOJIyJib
HOHnra, TenioBe po3MMpPEHHs TBEPAUX TLII.

Pinunu: 3aranbHi BIaCTUBOCTI OYIOBY PiAMH, TOBEPXHEBUI
map piAuHYU, MOBEPXHEBUN HATAT, OCMOTHYHHM THCK,
3MOYYBaHHS, KalUJIAPHI SBHIIA.

Pinki kpucramm.

PiBnoBara (a3 Ta ¢da3oBi nepexou.
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SHTPOIIIO K (DYHKI[IS CTaHy TEPMOJIMHAMIYHOT CUCTEMH,
3aCTOCYBaHHS MEPIIOro 3aKOHY TEPMOJAMHAMIKH JI0 130IPOIIECIB,
MPUHIINI i1 TETUJIOBUX MAIlIMH, BJACTUBOCTI PIJIUH, Ta31B Ta TBEPIUX
T1J1 Ta iX Pa30Bi Mepexou, 3aJNeKHICTh TUCKY 1 TYCTUHH HACUYECHOT
napu BiJl TeMIepaTypH, KanIsIPHICTh 1 3MOUyBaHHS, larpaMmy CTaHy
PEYOBHHH.

JlisinbHICHUL KOMNOHEHm

Cnocmepieac i onucye (13U4HI BIACTUBOCTI PEYOBHHH Y IPUPOAL i
TEXHIIII.

Po36’a3ye 3anaui (pi3HUX BUJIIB 1 TUITIB, Y TOMY YHCJII KOMOIHOBaHI 3
KUIBKOX PO3JLIIB (PI3UKHU) HA: pO3PAXYHOK KITHKOCTI pEUOBUHH,
BUKOpHUCTaHHs1 ocHOBHOTO piBHsAHHS MKT, piBHsAHHS cTaHy Ta3y,
ra3oBUX 3aKOHIB, Mepiioro 3akony repmoanHamiku; KK/ termoBoi
MAaIlTMHU; BU3HAYECHHSI BOJIOTOCTI MIOBITPS, IOBEPXHEBOTO HATATY;
BU3HAYCHHS MOJIYJISI PY>KHOCTI.

byoye Ta ananizye rpadiku 130mpoLeciB; giarpaMmy po3Tary.
Excnepumenmanvrno docnioicye 1300poLec, BAMIPIOE BOJIOTICTh
NOBITPS, aTMOC(EPHUI TUCK; BU3HAUAE KOE(DILIEHT TOBEPXHEBOTO
HATATY PIAUH, MOJYJIb MPY>KHOCTI TYMH.

3acmocosye METOAN MOACTIOBAHHS Ta aHAJIOTIN IS TTOSICHEHHS
TEIUIOBUX SIBUII] 1 TIPOLIECIB.

Bukopucmosye HaOyTi 3HaHHS y HaBYAIbHIN 1 MPAKTUYHINA TISJTBHOCTI.

Linnichuii komnonenm

Bucnosnioe cyoorcenns moao rnodanbHUX MPoOIeM JTIOACTBA,
MOB’SI3aHUX 3 EHEPTETUYHUM Ta PECYPCHUM 3a0€3TCUCHHSIM, 3MiHU B
KJIIMaTi 3eMJIi, pOJib TETUIOEHEPTETUKH B €KOHOMIII Ta CYCIUIIBHOMY
YKUTTI KpaiHu, €KOJIOT1YHI 3arPO3H 1010 BUKOPUCTAHHS TEIJIOBUX

Pexomenoosani oemoncmpayii
Mogens nocniny Pesepdopna.
BiactuBocTi Hacu4eHoi mapu.
Kuminns Boau 3a 3HMKEHOTO THCKY.
Bynosa it mpuHLuMn Aii ncuxpomeTpa.
[ToBepxHEBUI HATST PiIUHU.
CkopoveHHs MOBEPXHI MUJIbHUX ILUTIBOK.
KaninsipHe miTHIMaHHS piIUHU.
[Ipy>xHa ¥ 3anumkoBa aedopmarii.
. BupouyBanHs Kpucraiis.
10 BnacTuBOCTI Ta 3aCTOCYBaHHS P1IKUX KPUCTAJIIB 1

HOJIIMEPIB.

©CoNoaRWNE

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

12.3miHa BHYTPIIIHBOI €HEPTIi TiJIa BHACIIIOK BUKOHAHHS

poboTH.
13.Heo6opoTHICTh TETIIOBUX MPOIIECIB.
14.TTpuniun Aii TEJI0BOTO JBUTYHA.
15.Mopeni pi3HUX BUIB TEIJIOBUX JBUTYHIB.
16.bynoBa X010MIIbHOT MAIIIMHU.
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MalIlliH, 3a0pyIHEHHSI CEpeIOBUINA, BAPOOHUIITBA Ta yTHIII3AIll1
CHHTETHYHHMX MaTepialliB.

Oyintoe BILTUB BOJIOTOCTI MOBITPS HA UBI OPraHi3MU Ta TEXHOJIOTTYHI
MPOIIECH; TIO3UTHBHUHN 1 HETATUBHUH BILJIMB TOBEPXHEBO-aKTUBHUX
pPEUOBUH, KaMUIIPHUX SBUII B MPUPOI Ta TEXHIIIl, CydacH1
TEIJI0130JIAIIIHI MaTepialiu.

Jlabopamopruii npakmuKkym

3a pe3yabpTaTaMy BUKOHAHHS JIAOOPATOPHOIO MPAKTUKYMY Y4HI
OBOJIO/IBAIOTh €KCIIEPUMEHTAIBHUMH METOJIJaMU BUMIPIOBAHHS
(b13UYHUX BETTUYHH, TOCHIKEHHS SBUII, YIOCKOHAIIOIOTH HABUYKU
po6oTH 3 DI3UYHUMU TPUIAJIaMH, YIOCKOHAIIOIOTh 3/1aTHICTh
y3araJbHIOBATH JTOCIIIHI (DAKTH 1 pOOUTH BUCHOBKHU PO
CIIOCTEPEKYBaH1 SBUIIA 1 IPOIIECH.

SEGE Y ARN

7.
8.

9.

BuzHaueHHs1 TPUCKOPEHHS T1JIa 1] 4ac
PIBHOIIPUCKOPEHOTO PYXY.

JlociKeHHS BUILHOTO TAIHHS T1L.
JlocoipkeHHs pyXy Tij1a, KHHYTOIO TOPU30HTAJIBHO.
BuzHnauenHs neHTpa mMac miockux Qiryp.
BumiproBaHHs NpUCKOPEHHS BUTBHOTO T 1HHS.
JlocnikeHHs pyXy Tijla, KHHYTOrO0 BEPTUKAIBHO
BrOpYy

BuwmiproBanHs macu TiJI.

JlocniKeHHs! TPYKHUX BIACTUBOCTEH TiJI.
Busnauenns momyns npy>1<H00T1 TYMH.

10. DocmimkeHHs pyXy 3B’ SI3aHHUX TiJl.
11.Bu3HaveHHs rajibMIBHOTO NUISIXY Tija Ta KoedilieHTa

TCPTA KOB3aHHA.

12. JTocmixkeHHS TIEpETBOPEHHS TOTEHIIATbHOT eHeprii B

KIHETUYHY.

13. locmixkeHHsT MEXaHIYHOTO PyXY T 13 3aCTOCYBaHHSAM

3aKOHY 30€peKEHHS eHepTii.

14. locmimxeHHs: 00epTaIbHOTO PyXy TBEPAOTO Tija.
15.01uiHr0BaHHS PO3MIpiB MOJIEKYIL.
16.BumiproBanHst aTMOC(EpHOTO THUCKY.
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17.Busuauennsd mnocrtiiiHoi bosabpiiMaHna.

18.Bu3HaveHHs KiJIbKOCTI BOJISTHOI MapH B TIOBITPI.

19.BuBUYeHHS 0JTHOTO 3 130MPOIIECIB.

20.BuzHaueHHs1 Koe]illieHTa MOBEPXHEBOTO HATATY
piauHU.

21.BusHaueHHs MOAYJIS IPYKHOCTI PI3HUX PEYOBHH.

Haeuanvni npoekmu

Ilpakmukym i3 po3e’a3yeanus 3aoau

Yi3arajbHI004Yi 3aHATTH

Pe3eps
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ACTPOHOMIYHHUI CKJIAJTHUK

(1 rox. Ha TXXJIEHb BCHOTO 35 TON)

OuikysaHni pe3ynomamu

| OpienmogHUiIl 3MiCM HABYAILHO20 Mamepiany

Berym.

3nannesuil KOMnoHenm

Onepye nowsmmsamu i mepminamu. 00’ €KTH TOCTIKEHHS B aCTPOHOMII,
OCHOBHI PO3/ILJTM aCTPOHOMI1; KOCMIUHI MPOTPaMHU.

TlosacHioe: TPUUUHM, IO 3yMOBHIIN W CTUMYITIOBAIM 3aPOJIKEHHS 1 PO3BUTOK
aCTPOHOMIT; POJIb CIIOCTEPEIKEHb B ACTPOHOMIT, MPUKJIIAIN BUKOPUCTAHHS
ACTPOHOMIYHUX 3HaHb B )KUTTEIISILHOCTI JIFOJAWHU; 3B’ I3KH aCTPOHOMIT 3
IHIIMMH HayKaMH.

L[innicnuii komnonenm

O1iHIO€ 3HAaYEeHHS ACTPOHOMIT /11 TPAKTUYHOTO 1 TyXOBHOTO PO3BUTKY
JHOJICTBA.

AcTtpoHoMis — QyHIaMeHTallbHa HayKa. Po3mainm
acTpoHoMmii. OO’ €KTU JOCTIIKEHHS B ACTPOHOMII.
ACTpPOHOMIUHI CIIOCTEPEIKEHHS. 3B’ 30K
aCTPOHOMIi 3 IHIIIMMU HayKaMH.

3HavYeHHs ACTPOHOMIYHMX 3HAHb JIJIS JIFOJICTBA. .

Pexomenoosani oemoncmpayii
1. [TopTpeTy BUJATHUX aCTPOHOMIB.
2. 300paskeHHs 00’ €KTIB IOCIIKEHHS B
aCTPOHOMII.

Po3ain 1. Cnocrepe:xxkeHHs 30psaHOro Heba. Pyx HeOeCHUX CBITIII

3HanHnesUl KOMNOHEHM

Onepye nowsmmsamu i mepminamu. HebecHa chepa, CUCTEMU HEOECHUX
KOOpJIMHAT (TOPU30HTANIbHA, MIEepIla 1 Ipyra eKBaTopiaabHa), OCHOBHI JIiHIi 1
TOYKHU HeOEeCHOT cepH, Cy3ip’s, BUAUMa Ta aOCOIIOTHA 30psSHA BEIIMUMHA,
dbopmymna [lorcona, oguHuIl BijicTaHel (aCTpOHOMIYHA OJUHUIIS, TTAPCEK,
CBITJIOBHH PiK), MaIld 30pSTHOTO Heba, KaTaJlord HeOSCHUX 00’ €KTIB,
KyJIbMiHAIlIS, EKITINTHKA, TPEIecis, COHsYHA 1 30psHa 100a, cepenane CoHile,
30pSIHUMN 1 TPOIIIYHUNA POKH.

Tlosichioe: ol 30psiHOTO Heba Ha Cy3ip’ s, iX KUIBKICTh 32 Cy4aCHUM IOI1JIOM,

3B’S1I30K MDK IHTEHCUBHICTIO BUIPOMIHIOBAHHS, BIZICTAHHIO Ta BUJIUMOIO

3opsiHe HeOO, HeOeCHI cBITUIIA 1 HeOecHa cdepa.
OcHOBHI JiHIT ¥ TOUKK HA HEOECHi cdep.
Cucremu HeOECHUX KOOPAUHAT.

Cysip’s. Bugumi it aOCOMOTHI 30psiHI BETHYHHM.
Busnauenns Bijgcraneil B acTpoHoMii. 3opsiHi
MaITi ¥ KaTaJloru HeOecHUX 00’ €KTIB.

Jo6oBuit pyx HeOECHUX CBITHII.
3MiHa BUTIISIAY 30pSTHOTO HeOa yIpOIOBXK POKY.
Buaumuii pyx CoHusl.
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30pSIHOIO BEJIMYMHOIO, BUKOPUCTAHHS TOPU30HTAIIBHOI Ta €KBATOP1aJIbHOL
CUCTEM KOOpPJMHAT; IPUYMHH 3MIHH 30pSHOTO HeOa BIPOAOBK 100H, POKY,
BUIJIAJ] 30pSHOTO HEOa Ha PI3HUX IMIMPOTAX, 3aJI€KHICTh BUCOTH IOJIFOCA CBITY
BiJ TeorpadiqHOi MIMPOTU MICIS CIOCTEPEIKEHHS

BuuMUE pyx COHIIS BIAHOCHO 31p MPOTATOM POKY, 3MiHY JHS 1 HOY1 Ta Tip
POKY, BUKOPUCTAHHS 30pSTHOTO Ta COHSYHOTO Yacy, MPUHIIUITN BUMIPIOBAaHHS 1
140U yacy, IPUUYUHY PI3HOI TPUBAIOCTI 30PSHOI 1 COHAYHOI 100, BBEICHHS
IIKaJ aTOMHOTO 1 KOOPAMHOBAHOTO Yacy.

HisinoHicHutl KoMnouwenm

Opienmyemucs Ha MicuieBocTi 3a CoHIeM, cy3ip’samu 1 [TonspHOrO 30peto.
Iloka3zye Ha 3opssHOMY HEO1 XapakTepHi Cy3ip’s; Haisickpasiiii 30pi (Cupiyc,
Bera, Kanena, Cnika, ApkTyp); TOUKH 1 JiiHIi HEOeCcHO1 cdepu.

Kopucmyemucs 30psHUMH aTiiacaMu, KaTajqoraMu HeOeCHUX 00’ €KTIB (Y TOMY
YUCIT1 U KOMIT FOTEPHUMH CUCTEMaMH OpPI€HTYBaHHS)

Po36’a3ye 3a0aui Ha 3HaXOHKEHHS BUCOT CBITHJI 32 33JJaHUMHU €KBaTOPIaJTbHUMU
KoopauHaTtaMu; Ha popmyny [lorcona, BU3HaueHHS 4acy.

Linnichuu xomnonenm
Oyinroe cy3ip's K MaM'sITHUKA CTapOJIaBHBOI KYJIBTYPH JIFOJICTBA; POJIb
ACTPOHOMIYHMX CIIOCTEPEIKEHb Y BUBHAUEHHI Yacy i JITOUHUCIEHHS.

Burisin 30pstHOro Heba Ha pi3HUX MIHPOTAX.
OpieHTyBaHHS Ha MICIIEBOCTI IO HEOECHUX
CBITWJIaX. BuzHaueHHs yacy 3 aCTpPOHOMIYHUX
CTIIOCTEPEKEHb.

Pexomenoosani oemoncmpayii
1. Mogaenb HEGecHOI cdepu.
2. 30psAHI MaIy 1 KaTaJoTH.
3. I'mobyc 30pstHOTO HEOA.
4. Tenypii.

Hasuanwvni npoexmu

Ilpakmukym i3 po3e’a3yeanus 3aoau

Po3aia 2. Cousiuna cucrema. Dizuka tijt COHAYHOI CHCTEMH

3HauHEBUU KOMNOHEHM
Onepye nowssmmsamu i mepminamu: TEOUEHTPUYHA Ta TETIOLEHTPUYHA CUCTEMHU
cBity, CoHsiuHa cuctema, ocHOBHI etanu ¢hopmyBaHHsi COHSYHOI cUCTEMH;

Cucremu cBity [Itonemes 1 M. Konepnuxka.
Etanu ¢popmyBanns ta OynoBa COHSYHOI
CUCTEMH.
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IUTaHETa, KapJIMKOBa IU1aHeTa, Majli Tuta COHSYHOI CUCTEMH, acTEPOil, KOMETa;
METEOpHE TiJI0, METEOP, METEOPHUII MOTIK, pajliaHT, METEOPHUT, IJIAHETE3UMAIb,
npaBwio Tinuyca-boje, koHdirypailii maHeT, BEpXHi 1 HUKHI IUIAHETH,
IUTAHETH 3€MHOI TPYIIH 1 MIIaHeTH-TIraHTH, 3akoHu Keriepa, kocMoc, Ty4YH1
CYNyTHHKH Ta aBTOMaTHUYHI MIXKIUTAHETHI CTaHIIi{, KOCMI4HI IIBUIKOCTI, (ha3u
Micsus, ¢i3uyHi Ta OpOiTaIbHI XapaKTEPUCTUKH TUIaHET.

llosacHioe: OCHOBHI I'IIOTE3H 1 T€OPii BUHUKHEHHS! COHSAYHOI ccTeMH; OyAOBY
CoHsYHOI CHCTEMH; CXEMAaTHYHO MEXaHI13M yTBOPEHHS M1aHeT y COHSIUHIM
CUCTEMI, TPUYUHU MAPHUKOBOTO €(PEeKTy; KOCMIUHI MPUYUHU KIIMAaTUYHUX 3MIH
Ha 3eMJIl; MPUYMHU BUHUKHEHHS MPUILIMBIB 1 BIAIUIMBIB Ha 3eMITl; TPUHITUTT
BUKOPHUCTAHHS TOPU30HTAJILHOTO Mapallakcy JJisl BUBHAYEHHS BIACTaHEH y
CoHstyH1M cUCTEMI; 3aKOHU PyXy KOCMIYHUX TUT; pazu Micsis Ta IpUYuHy ix
NOSIBY; IPUYNHY MICSYHHUX Ta COHSTYHHUX 3aTEMHEHb; YMOBU BUAMMOCTI TUIAHET Y
pI3HUX KOH(DITyparisx Ta BUAUMHM METIENOAIOHNM pyX TIaHeT; Gi3udHi Ta
opOiTaiabH1 XapaKTepUCTUKH TIAHET,

TOJIOBHI MOAI0HOCTI Ta BIAMIHHOCTI M1 TUIAaHETAMH 3€MHOI IPYIH Ta
IUIaHeTaMU-TIraHTaMu; (Pi3UYH1 XapaKTepUCTUKU MauX TU1 COHSIYHOI CUCTEMU;
YTBOPEHHSI XBOCTa KOMETH; IPUPOAY CBITIHHS METEOPIB; CYTh aCTEPOiTHOT
HeOe3MeKu a1l 3eMill; BAKOPUCTaHHS 3aKOHIB pyXy B HEOECH1M MeXaHilll;
BUKOPHUCTaHHS 3aKOHIB PyXy HEOECHUX TU JIJIsl IPAKTUYHUX MTOTPEO
KOCMOHABTHUKH; OCOOJIMBOCTI PYXIB IITYYHUX CYMMYTHUKIB T4 aBTOMAaTHYHHUX
MDKIUTAHETHUX CTAHIIIN;

JisinbHiCHUL KOMNOHEHM

Iloxazye nnanetn COHAYHOT CUCTEMH, BUANMI HEO30POEHIUM OKOM;
Po36’a3ye 3anaui Ha: 3akonu Kermiepa, po3paxyHOK OpOIT 1 KOCMIYHUX
MIBUIKOCTEN; HA pPO3PAaXyHKH BiJicTaHE! Ta BU3HaUeHHs Mac Tl COHIYHOT

3akonu Kerepa Ta ix 3B’ 430K 13 3aKOHAMU
Hprorona. Enementu opOiT Ta iX reomeTpudyHe
MO/IaHHS.

KocMmiyHi mIBUIKOCTI Ha TOBEPXHAX HEOECHUX
TiJ Ta y IpOCTOpi. PyX MITYy4HHUX CYMyTHHKIB 1
ABTOMATUYHUX MDKIUIAHETHUX CTAHIIH.
Po3Butok kocMoHaBTHKU. KocMmivH1
nociimpkeHHs: 00’ ekTiB COHSAYHOT CUCTEMH.
BukopucTanHs 3aKOHIB pyXy JJII BU3HAYCHHS
BijicTanei 710 TUT COHSAYHOT CUCTEMH, a TaKOXK
PO3MipiB 1 Mac HEOECHHX TIJI.

Bunumi pyxu Coniist, Micsitis, miaHer.
[1naneTH1 kKoH(irypartii, CHAHOAMYHI Ta
CUJICPUYHI TIEPI0JIH.

Cucrema 3emira-Micsie. @asu Micss.
MicsuHi Ta COHSIYHI 3aTEMHEHHS.

3arajibH1 XapaKkTePUCTUKH TIJIaHET, KAPJIUKOBUX
MIaHeT Ta MauX TiT COHAYHOT CUCTEMH.

Pexomenoosani oemoncmpayii
1. Cxema COHSIYHOI CHCTEMHU.
2. lunamiuna moaens COHSYHOT CHCTEMHU.
3. ®ortozoopakeHHss CoHIl 1 Micsiis 1mi1 9yac
3aTeMHEHb.
4. KocMiuHI 3HIMKH acTepOiliB, KOMET,
METEOpiB Ta METEOPHUX MOTOKIB.
5. ®0T0300paKEHHSI METEOPUTIB.
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CHUCTCMM.

Linnichuu komnonenm

BUCTIOBTIIOE CYOHCEeHHs OO0 3HAUEHHS ociiKeHHs Ti1 COHSYHOT CUCTEMH 3
JIOTIOMOTOI0 KOCMIUHHUX arapariB; OKpeMi KOCMIYHI Micii; oyiHio€ yHIKAIbHICTD

IIaHeTH 3eMJls, poJib MicsId y 3eMHUX IpoIiecax.

6. Kapra po3noainy Ha HeOecHiil cdepi
pajlaHTIB BIJIOMUX METEOPHHUX MOTOKIB.

7. ®oTO300paskeHHS acTpoOIeM.

8. 300pakeHHsI KOCMIYHUX amaparis,
MpU3HAYEHUX JIJIs1 BUBUEHHS 00’ €KkTiB COHAYHOT
CHUCTEMU.

Haeuanvni npoekmu

Ilpakmukym i3 po3e’a3yeanus 3aoau

Jlabopamopnuiit npakmuxkym

1. BurotoByieHHs: HAMMPOCTIIIIOTO KyTOMipa i
BUMIPIOBAHHA KYTOBUX BlJICTaHEH Ha HEO1.

2. BusnauenHs Bucotu CoHILSI HaJl TOPU30HTOM
3 IOIIOMOTI'O0 THOMOHa.

3. BuznaueHHs reorpa@iyHoi LMpOTH
MICIIEBOCTI 31 cnocTepexxeHb [lonsipHoi 30pi.

VYi3arajpHI0K04i 3aHATTA

Pe3eps
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11 kaac

DiznuHNi CKJIATHUK
(6 roauH Ha THXXACHB; BChOro 210 roJiuH)

QuikyBaHi pe3yJIbTaTH

OpieHTOBHHUII 3MiCT HABYAJBLHOI0 MaTepiary

Pozain 1. Enekrpoannamika

3HauHEBUU KOMNOHEHM

Onepye nowsmmsamu i mepminamu: TOYKOBUH 3apsij, €NEKTPU3AIIis Ti,
SJICKTPUYHO 130JIbOBaHa CUCTEMA T1JI, EJICKTPUYHUM 3apsijl, EJICKTPUIHE
noJie, 3akoH Kyrnona, JiHii Hanmpy>KeHOCT1 €JIEKTPUIHOTO IO,
HAIPY>KEHICTh €JIEKTPUYHOTO TOJIs1, TOTEHIIIaJl Ta PI3HUIS TOTEHITIATIB,
SHEPris eIEKTPUYHOTO TOJIsl, TYCTHHA €Heprii eIEKTPUIHOTO OIS,
CJIEKTPUYHA EMHICTb, KOHIEHCATOP,

BUJIbHI 1 3B's13aH1 3aps/id, BIAHOCHA JTICICKTPUYIHA TPOHUKHICTh
CepeIOBUIIA; MOJSPU3ALiS J1CTEKTPUKA;

NOCTIMHUHN €NEKTPUYHUN CTPYM, JPKEPETIO CTPYMY, CTOPOHHI CHIIH, CHJIa
ctpymy, EPC, omip npoBigHUKa, TOTYKHICTh €1EKTPUYHOTO CTPYMY;
MOCIIOBHE 1 TapajesibHe 3'€THaHHS MPOBIAHUKIB; 3akoH OMa, mpaBuia
Kipxroda, 3axon J>xoyns-Jlenna, KK/ enexrpuunoro koia,

HOCI1 €JIEKTPUYHOTO CTPYMY B PI3HUX CEpeOBUIIAX, IPKA, EIEKTPOHHO-
JTIPKOBHUH TIepeXij, eIeKTPOJIITH, eSKTPOTITHIHA JUCOITIalis,
CIEKTPOITi3, 3aKoH Dapajes, 10Hi3allis ra3iB, Ta30BUM O3PSI Ta HOTO
BU/IM, HAATPOBITHICTh, MAarHITHA B3a€EMO/Ii51, BEKTOP MArHiTHOI 1IHYKITIT,
3akoH Ammnepa, cuiia Amriepa, cuiia JlopeHiia, MarHiTHa MPOHUKHICTh
CEpEeNOBHUINA; MarHITHA IPOHUKHICTh PEUOBUHU, JTIaMarHETHKH,
napamMarHeTHKu, epoMarHeTUKH, MMOCTIHHI MarHiTH, TEMIEpaTypa
Kropi, e1ekTpoMarHiTi, MarHiTHU# MOMEHT, SIBUIIIE €JIEKTPOMAarHiTHOI

[IpenMet 1 METOIU €NEKTPOJUHAMIKH.

EnexTpuune nosie y BakyyMmi: eIeKTPUIHUMN 3apsij,
B3a€EMO/IISI €JIEKTPUYHUX 3apsiiiB, 3akoH KyroHa,
€JIEKTPUYHE 110JI€, HAMPYKEHICTh EJIEKTPUIHOIO MOJIs,
poboTa CuIl €IEKTPOCTATUYHOTO OIS, TOTEHIIAIbHUI
XapakTep eNeKTPOCTaTUUYHOTO MOJIs, MOTEHIa Ta P13HUALA
MOTEHITIaTIB.

Eneprist B3aeMoii eIeKTPUYHUX 3apsIiB, CHEPTis
€JIEKTPUYHOTO TIOJIs, TYCTHHA €HEePrii eJIeKTPUIHOTO TMOJIS.
EnexTpuuHe mosie y peuoBHHI: POBITHUKH B
CJIEKTPUIHOMY TI0JTi, EJIeKTPUYHA €MHICTh, KOHICHCATOPH,
JIETIEKTPUKU B €IEKTPUYHOMY TOJI1, MOJISIpU3aIis
JETIEKTPUKIB, 11eIEKTPUYHA IPOHUKHICTh, €JIEKTPETH 1
CETHETOETIEKTPUKHU, I’ €30€JIEKTPHUKH, P1JIKI KPUCTAIIH B
CJICKTPUYHOMY TOJI.

[TocTiitHu# €NEKTPUIHUN CTPYM: CIIEKTPUYHUN CTPYM Ta
YMOBH H0OT0 iCHYBaHHS, 3akoH OMa JJ1s1 IUITHKY KOJIa,
3'€THaHHSA MPOBITHUKIB, CTOPOHHI CUJTH, €JICKTPOPYIITiiiHA
cuia, 3akoH Oma 171 HeOJHOPIAHOT TIJITHKH KOoJia Ta
MOBHOTO KOJIa, KOPOTKE 3aMHUKaHHs, ipaBmwia Kipxroda ta
iX 3acTOCYBaHHs, po0OTa 1 MOTY>KHICTh €IEKTPUYHOTO
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1Haykii, nocniau M. ®@apanes, npaBuio JIeHna, 3aKkoH
€JICKTPOMArHiTHOI 1HIYKII1, BUXPOBI CTPYMHU, SIBUIIE CAMOIHIYKIIIT,
IHIYKTUBHICTh, €HEPT1sl MArHITHOTO TOJIS CTPYMY, TYCTHHA €HEeprii
MarHiTHOTO TOJISI.

Tloscuioe: 3aK0H 30€peKESHHS SIIEKTPUIHOTO 3apsiay, 3akoH KyroHa,
MeX1 1X 3aCTOCYBaHHS, IPUHIHUIT CYTIEPIO3HIIii, 3B’ 130K HAMPY>KEHOCTI
€JICKTPUYHOTO TOJIS 3 PI3HUIICIO TOTEHI[IaJiB; CYTHICTh CUJIOBO1 Ta
CHEPTreTUYHOI XapaKTEPUCTUK €JICKTPUIHOTO Ta MarHITHOTO TIOJIB,
BILJIMB MIPOBIAHUKIB 1 IIEIEKTPUKIB HA EJIEKTPUYHE TOJIE;

3akoH OMa JJi JUISTHKH KOJia 1 TOBHOTO KOJIa, i €JIeKTPUYHOTO CTPYMY,
nepeaavy MmoTy>KHOCTI BiJI JKEpeia 0 CII0KHUBadya; OCHOBHI MOJIOKEHHS
€JIEKTPOHHO1 TEOP1i MPOBITHOCTI METAJIIB, 3AJIEKHICTh OMIOPY METAJIEBOTO
MPOBIIHKKA BiJl TEMIIEPATYPH, IPUPOIY EICKTPUUHOTO CTPYMY B
MeTallax, eJIeKTPOJITaX, ra3ax, HalBIPOBITHUKAX, BAKyyMi, €JIeKTPHYHI
SIBUIIIA B KOHTAKTaX Ta iX 3aCTOCYBaHHS, BJACTUBOCTI TIa3MU; TPUPOIY
CJICKTPOMArHiTHOI B3a€MO/I11, JiF0 MAarHiTHOTO IO Ha ITPOBITHUK 31
CTPYMOM Ta €JICKTPHYHO 3apsHKeHI YaCTUHKH, PYX 3apsIKEHUX
YaCTUHOK B MarHiTHOMY IOJI1; MarHiTHI BIaCTUBOCTI PEYOBHH, 3aKOH
€JICKTPOMArHiTHOI IHIYKII11, SBUIIE CAMOIHIYKIII1, IHAYKTUBHICTb.

JisinbHICHUL KOMNOHEHm

3acmocogye OTpuMaHi 3HaHHS JJ1s 0€3MEYHOTO BUKOPUCTAHHS
MoOYyTOBUX €JIIEKTPUYHUX MPUIIAIIB 1 TEXHIYHUX TPUCTPOIB.

Po36’sa3ye 3anadi (pi3HUX BUIIB 1 THIIB, Y TOMY YMCII1 KOMOIHOBaHI 3
KUIBKOX PO3A1UIIB (13MKHM) HA: 3aCTOCYBaHHS 3HAHb MPO CHIIOBI Ta
CHEPTreTUYH1 XapaKTEPUCTUKH €IIEKTPUIHOTO TIOJIS, TIPUHITHIT
CYTIEPIIO3HIIi] MOJIiB; EMHICTh KOHJICHCATOPA, €KBIBAJIGHTHI EMHOCTI MPHU
pi3HHX 3’ €qHAHHSIX KOHJICHCATOPIB, EHEPTIIO 3aPSKEHOTO

CTpyMY, TEILJIOBA 1Sl €JIEKTPUUYHOTO CTPYMY, 3aKOH
Jxoynsa-Jlenna, KK]I enekTpuyHOro Kosa, 3aX0/u Ta
3aco0u 0e3MneKH Mmijg yac poOOTH 3 €ICKTPUIHUMHU
npucrposmu. Enexrpokapu.

Enextpuynwuii cTpyM B TBEpAUX TU1aX (IPOBITHICTH
MeTaJliB Ta HAMiBIIPOBIIHUKIB, €CKTPUYHI SBUIIA B
KOHTAaKTax Ta iX 3aCTOCYBAHHS), BAKyyMIl, pIIUHAX
(EJIEKTPOJIITH, EIEKTPOJIITUYHA TUCOLIALIIS, €ICKTPOITI3,
3akoH Dapajes, 3aCTOCYBaHHS €JIEKTPOII3Y) Ta ra3zax
(loHi3aris ra3iB, Ta30BUM PO3Ps/L Ta HOTO BUIM, IIOHITTS
PO IJI1a3MYy Ta 11 BUKOPUCTAHHS).

EnexTpoMarueTusm (eIeKTpoMarHiTHa B3a€MOJ1sl, 3aKOH
Awmriepa, Mar"iTHe MoJjie CTPyMy, MarHiTHa 1HYKIis, JHIT
MarHiTHOI 1HAYKIIIT IPSIMOTO Ta KOJIOBOTO CTPYMIB,
OJIHOPI1JTHE MArHiTHE MoJie, MOTIK MarHiTHOT 1HAYKII, JTis
MarHiTHOTO TOJIsl HAa PYXOMi 3apsKeH1 YaCTUHKH,
BUKOpHCTaHHS cuiu JIopeHIia; KOHTYp 31 CTpPyMOM B
MarHiTHOMY I0JIi, MarHITHUM MOMEHT KOHTYPY 31
CTPYMOM).

[locTiiiHe Mar"iTHe NoJje B pe4OBUHI (MarHiTHI
BJIACTUBOCTI PEUOBMHHU, MarHiTHa MPOHUKHICTh PEYOBUHH,
JllaMarHeTUKH, TapaMarHeTHKU, (hepoOMarHeTUKH, MOCTIHHI
MarHitu, Temneparypa Kiopi, enexrpoMarHiti Ta ix
3aCTOCYBaHHS, BIUTUB MarHIiTHOTO TIOJIS HA KUBI
OpraHi3MH. )

EnexTpomarHiTHa HIYKITIS (SIBUIIE €IEKTPOMATHITHOI
1HayKii, nocaiau M. @apazes, npasuiio JIeHIa, 3aKoH
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KOHJIeHCcaTopa; Ha 3akoH OMa JijIsl IOBHOTO KOJIa 3 MTOCJIIJOBHUM 1
napajeabHUM 3’ €IHAaHHSAM MPOBIIHUKIB, MpaBuia Kipxroda, 3akoH
Jlxxoyns-JleHua, poOoTy Ta MOTYXHICTh elnekTpudHoro crpymy, KK/,
cuiy Jlopenna Ta Amriepa, 3aKOH €IeKTPOMAarHiTHOI 1HAYKIIIi.
Busnauae nanpsm 1HAYKIT MarHITHOTO TOJIA, IHAYKIIHHOTO CTPyMY,
cunu Jlopenna ta Amrmepa.

Excnepumenmanvno docniodcye eNeKTpUYH1 Koja 3 pI3HUMU
€JIEMEHTAaMH, SIBUIIE €IEKTPOMArHiTHOL 1HTyKIIi.

3o06padicye: eneKTpUYHE Ta MarHITHE TOJIE 32 JOMTOMOTOI0 CUJIOBHX

€JICKTPOMArHiTHOI IHAYKIIli, BUXPOBI CTPYMHU, SIBUIIIC
CaMOIHJIYKIIi1, IHTYKTUBHICTh, €HEPT1 MAarHiTHOTO IO
CTPYMY, TYCTHHA €HEprii MarHiTHOTO MOJIA).
BuxopuctanHs siBUIIA €IEKTPOMArHiTHOT IHAYKIIIT B
Cy4acHil TeXHIIl: AeTEKTOPi MeTaIy MO aepoIopTy, B
noi3/i Ha MarHiTHik nmoaymii, moO0yroBux CBU-neuax,
3anucax 1 BIATBOPEHHS 1H(OopMaIli.

Pexomenoosani oemoncmpayii

JHIN, CXeMH 3’€JIHaHb €JIEMEHTIB €JIEKTPUYHOTO KOJIa. 1. EnexTtpuuHe 1mosie 3apsKEHUX KYJIbOK.
2. bynoBa i fis KOHJIEHCaTOpa MOCTIMHOI Ta 3MIHHOT
L[innicnuii komnonenm €MHOCTI.
Bucnosnioe cyoorcenns wjo0o 3aCTOCyBaHHS HaIiBIPOBIIHUKIB B 3. EHepris 3apspKeHOro KOHIEHCAaTopa.
CyYaCHHUX KOMIT I0Te€pax Ta raJpkeTax; BUKOPUCTAHHS €JIEKTPUIHOTO 4. 3anexHicts cuim ctpymy Bin EPC mxepena ta
CTPYMY B PI3HUX CEPEIOBHUIIAX; MATHITHOTO IOJIsI TA MATHITHUX MMOBHOTO OTOPY KOJIA.
BJIACTUBOCTEH PEUYOBHHH B TE€XHIII1, MEIUIIMHI Ta B MMOOYTI1; BIUIUB 5. Jlis MarxiTHOTO IOJISI HA CTPYM.
MarHiTHOTO Ta €JICKTPUYHOTO TIOJIIB Ha KUB1 OPraHi3MHU. 6. EnextpomarnitHa inmykiis. [IpaBwmio Jlenma.
7. 3anexuicts EPC iHayKIii BiJ] IIBUIKOCTI 3MIHU
MarHiTHOTO TIOTOKY.
8. 3amexwnicts EPC camoinaykiii Big IIBUAKOCTI
3MIHM CWJIA CTPYMY B KOJIi Ta IHAYKTHBHOCTI
MIPOBIIHMKA.
Haesuanvni npoekmu
Ilpakmukym i3 po3e’a3yeanus 3aoau
Po3aia 2. KosiuBanus ta XBHJII

3nannesull komnoneHm
Onepye nowsammsamu i mepmiHamuy: BUIM MEXaHIYHUX KOJIMBAHb;

MexaH14H1 KOJIUBaHHS: KOJIMBAJIbHI IPOLIECH, TAPMOHIYHI
KOJIMBaHHS, MAaTEeMaTUYHUN MasTHUK, PI3MYHUN MAsATHUK,

44




45

rapMOHIYHI1 KOJIMBAHHS; MEPioid KOJMBAHb MATEMaTUYHOIO 1
NPY>KMHHOTO MasSTHUKIB; MEXaHIYH1 XBHUJI1; JOBXKHUHA XBUJII,
iHTepdepenis 1 nudpakiiis XBuwib, mpuHIMN I'tolireca, edext Jlomiepa,
BUTBHI €JIEKTPOMATHITHI KOJIMBAHHS; KOJIMBAIBHUI KOHTYP; PE30HAHC,
3MIHHHUU CTPyM, TpaHC(POpMaATOp, €NEKTPOMArHITHI XBUJIi; BUXPOBE
CJIICKTPUYHE TT0JIC, IITKaJIa SJICKTPOMArHITHUX XBHIIb;

OCBITJICHICTh, CHJIa CBITJIA, ICKPABICTh, 3aKOHU T€OMETPUYHOI ONTHKU;
Teneckon-pedpaxTop, Teaeckon-pedaekTop, abepailii JiH30BUX
TEJIECKOIIB, 30UTbLIEHHS TEJIECKONa, pO3AUIbHA 3AaTHICTh Ta MPOHUKHA
cuJa TeJIeCKOoIIa, PalioTeIecKoN, paaioiHTepPepoMeTp, Iucnepcis
CBITJIA, IHTEpPEpEeHIIis, TUu]paKIlis Ta NOJIIPU3ALIis CBITIA.

lloscHioe nepeTBOPEHHS €HEPrii B KOJIMBAIBHUX CUCTEMAX; YTBOPEHHS i
MOIIUPEHHS MEXaHIYHUX 1 eIEKTPOMATrHITHUX XBUJIb; Alala30HU
€JICKTPOMArHITHUX XBHJIb Ta X BIACTHBOCTI; CYTHICTh 3MIHHOTO CTPYMY
SK BUMYIICHUX €JIEKTPOMArHITHUX KOJMBaHb, OYJIOBY Ta MPUHIUII A1l
TpaHcopMaropa; MOSICHIOE Ha IKICHOMY PiBHI NMPUHIIMIM A1l
€JIEKTPONOOYTOBUX MPUIIAAIB 1 IPUCTPOIB (pasiio, TEIEKOMYHIKAIIHHUX
MPUCTPOIB TOIO); CYTh XBIWJILOBUX BIACTHBOCTEH CBITJIA: MOITUPECHHS
CBITJIa B PI3HUX CEPEIOBUIIAX, PO3CIFOBAHHS M MOTJIMHAHHS CBITJIA;
1HTEepPEpeHLIito i AUPPaKLIO CBITIOBUX XBUJIb; PO3TAIILyBaHHS
MIHIMYMIB Ta MAKCUMYMIB 1IHTep(EePEHIINHOT KapTUHU, TOJIPU3ALIII0 1
JCIIEPCIIO CBITJIA, PUHIIMI i1 ONTHYHUX TEJICCKOIIB, BIUTHB
aTMoc(epH Ha aCTPOHOMIYHI CITIOCTEPEIKEHHS, TIepeBaru pediexkropa
MOPIBHSHO 3 pePpaKTOPOM, MPUHITUII Jii PaII0TEIECKOIIIB;

JisinbHiCHULL KOMNOHEHM

3acmocogye MeTOIM MOJICIIIOBAHHSI Ta aHAJIOTIH JIJIS TTOSICHCHHS
KOJIMBAJbHUX Ta XBUJILOBUX MPOIIECIB.

NEPETBOPEHHS €HEPrii MiJ] Yac KOJIMBaHb; 3racaryl
KOJIMBaHHSI, BUMYIIEHI KOJMBAHHS, IOHATTS PO
aBTOKOJIMBaHHS. Pe3oHaHc.

[Tpy»xH1 XBUJII: TOMIUPEHHS XBUIb, PIBHIHHS XBUJII,
iHTep(epeHIis XBUIb, CTOSY1 XBUJI, MPUHIUN [ TolreHca,
nudpakiiis XBUIIb, 3ByKOB1 XBuI1, edekT Jlorepa.
EnextpoMarHiTHi KOJMBaHHS (KOJMBAJIbHUNA KOHTYD,
BUIbHI €JICKTPOMArHiTHI KOJMBAaHHS, 3aracaHHs KOJIUBaHb,
BUMYUIEHI  €JIEKTPOMArHiTHI ~ KOJMBAHHSA,  3MIHHHM
CJIEKTPUYHUIA CTPYM, aBTOKOJMBAaHHs, TpaHchopmarop,
BUPOOHUIITBO, nepeaBaHHs Ta BUKOPHUCTAHHS
€JIEKTPUYHOI €Heprii, mpoOJieMU CydacHOi €HEpPreTHKH 1
OXOPOHU IIPUPOJH).

EnexTpoMarHiTHi XBWJIl (BUXpOBE €JEKTPUYHE TMOJE,

CJICKTPOMArHiTHE TI0JIe, YTBOPCHHS W  TIOIMIMPCHHS
€JICKTPOMAarHiTHHX XBHUJIb, BJIACTHUBOCTI
CIEKTPOMArHITHUX  XBWJIb, TPHUHIUIN  PaJiO3B'sI3KY,
TenebavyeHHsd Ta CTITBHUKOBOTO  3B'SI3Ky, IIIKaja

€JIEKTPOMAarHiTHUX XBUJIb).

OCHOBHI BIACTUBOCTI CBITJIa Ta HOTO XapaKTEPUCTUKHU
(eleKTpOMarHiTHa Teopis CBITJIA, ONTUYHUN CIEKTP 1
METOJI HOTO JOCHIKEHHS, DKEpeia 1 mpuiiMadi CBITIa,
OCHOBHI ()OTOMETPUYHI BEJIMYNHU)

['eomeTpuyna ontrka (BiOUBaHHS il 3aJIOMJICHHS CBITJIA
Ha MEXI1 TIOJIUTYy CEpEeIOBUIIL, TOBHE BiIOMBaHHSI,
BOJIOKOHHA OIITHKA, TOHKI JIIH3W, ONTUYHI CHCTEMHU,
aTMocdepHa pedpaxiis, Mipaxi). OnTUYHI TpUIAIH.
OnTuYHI TEJNECKOIH, iX OCHOBHI XapaKTEPUCTHKHU.
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Po36’sa3ye 3anadi (pi3HUX BUJIIB 1 TUIIIB, Y TOMY YHCIII KOMOIHOBaHI1 3
KUTBKOX pO3/1TiB (hi3UKH) Ha 3aCTOCYBaHHS (HOPMYII Mepioly KOJIUBaHb
MaTEMaTUYHOTO Ta MPY>KUHHOTO MasiTHUKIB, popmynu TomcoHa,
B3a€MO3B 3Ky JOBXHHH, IEPIOAY ¥ MIBUIKOCTI MOIMIMPEHHS XBUIIL,
3aKOHIB T€OMETPUYHOT ONTUKU, YMOBHU 1HTEp(epeH i Ta nudpaxiii
CBITJIA.

Excnepumenmanvho AOCHIIKYy€e KOTUBAaHHS B KOJMBaJIbHUX CUCTEMAX,
BUMIPIOE ONITUYHY CUJTY JIIH3H, IOBXKUHY CBITJIOBOI XBHUJII.

Cnocmepieac ONTUYHI SIBULIA B aTMOC(EPI, MOSCHIOIOYH IXHIO CYTh.
Kopucmyemucs onTnaHUMU TIPUITAJIAMU.

Vumie rpadiuHo 1 aHAIITUYHO 1HTEPIIPETYBATH PE3yJIbTaTH JOCIIHKECHB,
OyayBaTH 300paKeHHS, OJIepKaHi 3a JOIIOMOTOI0 J3epKaJ 1 JIH3;
L[innicnuii komnonenm

Oyintoe HayKOBE 1 TEXHIYHE 3HAUEHHS! BUKOPUCTAHHS €JIEKTPOMAarHITHUX
XBUJIb; TIPOOJIEMU TIEpeIaBaHHs €JIEKTPUYHOI €Heprii Ha BEJTUKI BiJCTaHi;
010JI0TIYHY JII0 €JIEKTPOMArHITHUX XBWJIb, 3aXOAH  IEPCOHAIBHOTO
3aXUCTY 1 OXOpPOHM HAaBKOJMIITHHOTO CEPEIOBUINA, BaXJIHUBICThH
ACTPOHOMIYHHMX CHOCTEPEXKEHb Y BCbOMY Alana3oHl €JIeKTPOMAarHiTHOrO
CHEKTpA.

Bucnoenioe  cyoscenna  moao  mpoOieM  eIeKTPOEHEPreTUKH,
BUKOPHUCTAHHS aTbTEPHATUBHUX JDKEPEN EHEePTii.

Panioreneckonu. PagiointepdepoMerpu 3 HaAI0OBI OO
0a3010. AcTpoHoMiuHI o0cepBaropii. Kocmiuni Teneckonu
Ta o0cepBaTopii.

Jucnepcis cBitna. [HTepdepenttis cBitia (HakIa aHHSI
CBITJIOBUX XBHJIb, METOJIA OJICPKAHHS KOTEPEHTHHUX
My4YKiB XBUJIb, 3aCTOCYBaHHs 1HTepEpeHiii B HayIIl i
TEXHIIII)

Hudpaxkuis cBiTia, tudpakiiiiia rpaTka, HOHATTS Ipo
roJyiorpadiro.

[Monsipuzanis ceitna. [lonspoinu.

Pexomenoosani oemoncmpayii
1. BiibHI KOJTMBAaHHS BaHTa)Xy Ha HUTII Ta BAHTaXy Ha
MPYXKHUHI.

5. BumytieH1 KOJIMBaHHS.

6. Pe3onanc.

7. BUIbHI €1E€KTPOMArHiTHI KOJIMBaHHS HU3bKO1
YacCTOTH B KOJMBAJILHOMY KOHTYPI1 Ta 3aJI€KHICTb
iXHBOI YAaCTOTH B1Jl €IEKTPOEMHOCTI Ta
1HYKTUBHOCTI KOHTYDY.

8. BunpomiHtoBaHHS i NpUMaHHS €JIEKTPOMArHITHUX
XBUITb.

9. CsitioBoz.

10.Onep>xannst iHTep()EPEHIIIMHIX CMYT.

11. lndpaxiiist cBIT/IA Bi BY3bKO1 IIUTMHH T
nudpakIiitHol rpaTKu.

12.Jlucnepcist CBITAA MMiJ1 Yac HOro MPOXOHKEHHS KPi3h
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TPUTPAHHY MPU3MY.
13.[ToBHE BHYTpilITHE BiIOMBaHHS CBITJIA.
14.TTonspu3zariis cBiTIIA.
15.0ntryHa cxema Teneckomna-pedpaxropa.
16.0nTyHa cxema Teneckomna-pedeKTopa.
17.DoTorpadii TenecKomiB Al BUBUCHHS

BUIIPOMIHIOBaHHS B PI3HUX Jlana30Hax.

Haesuanwvni npoexmu

Ilpakmukym i3 po3e’a3yeanus 3a0au

Po3aist 3. KBanroBa

¢dizuka

3HauHEBUU KOMNOHEHM

Onepye nonammsamu i mepmiHamu:. aTOMHI opOITajl, eHepreTH4HI PiBHI,
eHepris 10Hi13allii, KBaHT, cTaia [[nanka, abCcoONIOTHO YOpHE Ti10, (DOTOH,
doToedekT, poboTa BUXOAY, JIHIHYATHI CIIEKTpP, CIEKTPAIbHUN aHami3,
3akoHu Bina i1 Credana-bonbumana, edext Jomepa, crnoHTaHHe i

IHAYKI[IHHE  BUIPOMIHIOBAHHS,  Jia3ep, I1HBEPCHA  HACENEHICTh
CHEpPreTUYHOr0  PIBHA, METAacTaOUIBHMM  CTaH; KOPIYCKYJSPHO-
XBUJLOBUW  Jyadi3M, pPaaiOakTHBHICTh, o-po3majn. [-po3mam, -

BUIIPOMIHIOBaHHS, IITYy4YHAa PaJl0aKTUBHICTh, MEPIOJl HAMiBPO3Mamy,
TEPMOSIICPHUNA  CHUHTE3, TIUTOMA €HEprisi  3B'SA3KYy, AaKTUBHICTH
pPaJI0aKTUBHOT PEYOBHHM, CEHEPreTUYHUN BHXIJ SIEPHOT peakiiii,
KBapku, QyHIaMEeHTaJIbHI B3aeMOii, 0030H Xirrca.

lloscHioe: cyTHICTh KBAHTOBHX NOCTYJaTiB bopa, eHepreTuuHi cTanu
aToMa, MOJIOKEHHS XBUJIBOBOI 1 KBAHTOBOT TEOPIi CBITJIAa, KBAHTOBOI
rinores3u Ilnanka; piBHsHHs EiiHinTelina ayig goroedekty; cyTh

AtoM y kBaHTOBIH (pi3uni. KBanToBi nocrynatu M.bopa.
BunpoMiHIOBaHHS Ta NOTJIMHAHHS CBITJIA aTOMAMH.
AoOcomotHO yopHe Tio. ['inoteza M. Ilnanka. KBaHTOBI
BJIACTUBOCTI cBITIa. DOTOH. 3aKOHM 30BHIIIHBOTO
dotoedexty. Tuck cBiTia.

dororpadis B actponomii. Actporpad. doToenekTpuyHi
npwiaau: GoroeneMent, HOTOMOMHOXKYBay, €JICKTPOHHO-
ONTUYHHUU NIEPETBOPIOBAY.

AHaJi3 e1eKTpOMarHiTHOr0 BUIIPOMIHIOBAaHHSI — OCHOBA
Cy4acHO1 BCEXBUJILOBOI aCTPOHOMI1.

ATOMHI 1 MOJIEKYJISIpHI crieKTpu. CrieKTpu HEOECHUX TiI.
CrnexTpanbhuii anamni3. 3akonu Bina i Credana-
bonpumana. CriektpanbHi npuiaay. [IpuHun Bu3HaYeHHS
XIMIYHOTO CKJIaay Ta TeMIEPATypH KOCMIYHMX TiJ.

BuznaueHHs (13MYHKMX BJACTUBOCTEH 1 IMIBUAKOCTI pyXy
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KOPITYCKYJIIPHO-XBHJIHOBOTO Ayali3My, Tinoresu Je bpoiis,
CITIBBIJIHOIIIEHHS HEBU3HaueHocTel ['eiizenOepra, mpuHIUI il
KBAaHTOBMX I'€HEPaTOPiB CBITJIa, aTOMHI 1 MOJICKYJISIpHI CIIEKTpH, (Pi3uyHi
OCHOBH MOOYTI0BY TIEPIOIUYHOT CUCTEMH XIMIYHHUX €JIEMEHTIB, IPUPOTY
PEHTTEHIBCHKOT'O BUITPOMIHIOBAHHS, MPUHITUI BU3HAYEHHS XIMIYHOTO
CKJIay Ta TeMIlepaTypu HeOecHuX Til, edekt [Jomiepa; mpoToHHO-
HEHUTPOHHY MOJI€NIb aTOMHOTO s1JIpa; CTIMKICTb si/iep, anbda- 1 0era-
posnanu, nedext Mac, popmyy B3a€EMO3B’SI3Ky MacH Ta €HEprii,
criocoOu 3a0e3nedeHHs Oe3neku aaepHux peakropiB 1 AEC, metoau
peecTpallii elIeMEHTapHUX YaCTUHOK, YMOBH 32 SIKUX B110YBa€ThCA
aHITIAIS 1 HAPOJHKEHHS Tapy YaCTUHOK, BUIU (PYHIaMEHTaIbHUX
B3a€EMO/IIH.

HisnvHicHutl komnonenm

Cnocmepicae siunie GoTOoePEeKTy, THCKY CBITIA, CIEKTPU PEUYOBHUHH,
TPEKHU 3apsAKEHUX YACTUHOK.

Po3z6’a3ye 3apaui (pi3HUX BUAIB 1 TUMIB, Y TOMY YHUCJII KOMOIHOBaHI 3
KUIBKOX pO3AUTIB (DI3UKH) HAa pO3paxyHOK €Heprii Ta iMmyibcy (oToHa,
3actocoByroun ¢opmyny Ilnanka Ta piBHsSHHS ElHmTelna s
dotoedexTy, kBaHTOB1 noctynatu H.bopa, noBxuny xsumi ae bpoiins,
JIOBXXKWMHY XBWII CBITJIa, IO BUITYCKAETHCS aTOMOM [1IpoTeHy; €HEprito
3B’SI3Ky aTOMHOTO f]Ipa, 3aKOH PaJl0aKTUBHOTO PO3Majly, B3a€MO3B’I30K
MacH Ta eHeprii

Linnichuii komnonenm

Amnanizye sBUINA, MO AOBOJATH CKIAIHY CTPYKTYpPY atroMa W pe3yibTaTu
EKCIIEpPUMEHTATIbHUX JTOCIIIKEHb,

Ycgioomntoe 3HaUeHHS CIEKTPAIBLHOTO aHAI3y Y BU3HAYCHHI XIMIYHOTO

HeOeCHMX TUI 3a IXHIMU CIIeKTpaMu. BukopucraHHs
edekra Jloruepa At BUSHAYCHHS MIBUIKOCTI pyXy
HEOECHUX CBITHIL

CrioHTaHHE 1 IHAYKOBaHE BUIpPOMiHIOBaHHA. KBaHTOBI
TE€HEpPAaTOpH Ta IX 3aCTOCYBAHHS.

XBUJILOBI BJIACTUBOCTI MaTepii: KOPIYCKYISIPHO-
XBUJIBOBHUH Jyani3M, rinores3a ae bpoins, audpaxuis
CJICKTPOHIB.

3akoHU pyXy y KBaHTOBIH (izuri. CriBBITHOIICHHS
HeBHU3HaueHOCTeM [ elizenOepra.

AtomHe sipo. Maca Ta eHeprisi 3B’s13Ky aTOMHOTO si/ipa.
®opmyna Effnmreiina. SaepHi cuim ta ix 0co0JIMBOCTI.

Hedext mac. CiocoOu BUBUIBHEHHS SIIEPHOT €HEPTi:
CUHTE3 JIETKUX 1 MOJT BAXKKHUX siiep. SAnepHi peakuii.
PanioakTUBHICTB. 3aKOH PaJl0oaKTUBHOTO PO3IAy.
SnepHa enepreTuka.

EnemenTapHi yacTUHKH. 3arajibHa XapakTEpPUCTHKA
€JIeMEHTapHUX YaCTHHOK.

KBapku. KocMiuHe BUIIPOMIHIOBaHHS.

Mertoau peecTpariii e1eMEHTapHUX YaCTUHOK. YaCTUHKY 1

AHTUYACTUHKU. AHITUIALIS.

[Tpuntun peectpartii HelTpuHOo. HeliTpuHH1 0o0cepBaTopii.

dyHmaMeHTanbHI B3aemoii. Benuke 00’ eHanHs.

Pexomernoosani oemoncmpauii
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cki1any, Gi3MYHUX BJIACTUBOCTEH 1 MIBUIKOCTI pyXy HEOCCHHUX TiJI.

doTtoedeKT Ta NPUCTPOi 3 IUHKOBOIO MIACTHHKOIO.

doTtorpadii TPEKiB 3apsAIKEHUX YACTUHOK.

Kamepa BinbcoHa.

dotorpadii TeIEeCKOIB JI1 BUBUCHHSI

BUIIPOMIHIOBaHHS B PI3HUX J1ara30Hax.

Tabnuisg eneKTpOMarHiTHOTO CIIEKTPY.

['padix mpOX0IKEHHSI BUIIPOMIHIOBAaHHS KP13b

atMochepy 3emi.

300pakeHHsI CIIEKTPIB HEOECHUX TLJI.

@DoTO CBITOBUX 1 YKpaiHCHKUX 00CEepBATOPIil.

9. ®otorpadiyHa IIACTUHKA 13 300paKEHHIM
HEOECHUX CBITHIL

10.ITpuitmayi (uu ix 300paxkeHHs) BUTPOMIHIOBAHHS

JUTSL pI3HUX J1aI1a30HIB €JIEKTPOMArHITHOTO CIIEKTPa.

W

o vl

0 ~

Jlabopamopnuii npakmuKkym

3a pe3yapTaTaMy BUKOHAHHS JIa0OPATOPHOTO MPAKTUKYMY Y4HI
OBOJIOJIIBAIOTh €KCIIEPUMEHTAILHUMH METOIAMU BUMIPIOBaHHS
G13UYHUX BEJTUYUH, JOCIIJPKEHHS SIBUII, Y0CKOHATIOIOTH HABUUKHU
po6oTH 3 (I3UYHUMHU NTPUIIAJIAMH, YIOCKOHATIOKOTh 31aTHICTh
y3arajJbHIOBATH JOCII/IHI (DAKTH 1 pOOUTH BUCHOBKH PO
CIIOCTEPEKYBaHI SBUIIA 1 TPOIIECH.

1. BuBYeHHS KOHAEHCATOPIB.

2. JocnmiiKeHHs eeKTPUYHHUX KiJI.

3. Busnauennss EPC 1 BHYTpIIHBOTO OIOpPY JDKEpea
CTpyMYy.

4. Bu3HaueHHS TeMIEpaTypHOro KoedilieHTa omnopy
MeTay.

JlocnimkeHHs HaImBIPOBITHUKOBOTO Ji0/a.

5. JlochimKkeHHs 3aI€KHOCTI OMOPY HAIIBIPOBITHUKIB Bi
TEeMITepaTypHu.

6. JlocmmKeHHsS MarHiTHOTO ITOJIsT 3eMUTi.

7. JlocmimKeHHs MarHiTHOT'O II0JIS COJICHOIIa.

8. JlocmpKeHHS KOJIMBaHb NPYKWHHOTO MasTHHKA.
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9. BuznaueHHs JJOBXHHH CBITJIOBOI XBUJII.

10. BusHaueHHs po3/IIJIbHOT 3JaTHOCTI OKa.

11. BusHaueHHs TIOKa3HMKa 3aJOMJICHHS CKJIa 3a
JIOTIOMOTOI0 TIOCKOTApaieNbHOI MIACTUHKU a00 MPU3MHU.
12. BuB4eHHS sIBUIIA MOJSPU3allii CBITIIA.

13.  JlocnmipkeHHA  BJIACTUBOCTEH  €NEKTPOMAarHITHHX
XBUITb.

14. BuznaueHHs OyzoBu iHTepdepomeTpa.

15. BuBuenHs siBHIIA 1HTEpdEpEeHIiT y TOHKHUX TUTIBKAX.

16. BumipioBanHs  TeMIepaTypd  HHUTKH  JIaMIIU
PO3KAPIOBAHHS.

17. MonentoBaHHS PaIlOaKTUBHOTO PO3MALTy.

18. BuBueHHs TPEKiB 3apsIPKEHUX YaCTUHOK 3a TOTOBUMU
dboTorpadiamu

Hasuanwvni npoekmu

Ilpaxkmukym i3 po3e’a3yeanns 3a0au

Yi3arajpHI0OI04i 3aHATTSH

Pe3epB
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ACTPOHOMIYHHUI CKJIAJTHUK
11 kaac
(1 roa. Ha THKAE€Hb, BCHOT0 35 1oj)

QuikyBaHi pe3yJIbTaATH

| OpieHTOBHHUII 3MiCT HABYAJBLHOI0 MaTepiary

Po3aia 1. @i3uka 3ip i Mi2K30pAHOI0 cepe10BHIIA

3HauHEBUU KOMNOHEHM

Onepye nowsmmsamu i mepminamu: 30ps, TOJOBHI (13UUHI
xapakTepuctuku COHIS; aKTUBHI YTBOPEHHS B atMocdepi
(ruistmu, dakenu, crajgaxu, NpoTyoepaHil, GIOKKYJIH,
KOPOHAJIbHI BUKU/U Mac), COHSIYHUM BiTep, ciry:xk0a CoHis,
COHSIYHA aKTUBHICTb, yncyia Bonbsda, abcomoTHa 30psiHa
BEJMYMHA 1 CBITHICTb 31p, CIEKTPAIbHUIN Napasiakc, MpoTo30ps,
B32€MO3B 130K MacH 1 CBITHOCTI 31p, JlilarpamMa «CIeKTp —
CBITHICTbY, TO/IBIMHI 30pi, 3aTEMHIOBAHO-TIO/IB1IHI,
CIEKTPaJIbHO-TIO/BIMHI 30p1, 3MIHHI i HECTAILlIOHAPH1 30P1, HOBI
Ta HaJHOBI 30p1, MyJbcap, OUIHI KapJIMK, YEPBOHUH T'raHT,
YyOpHa Jipa, TOpU30HT noaii, cdepa LlBapummunsaa,
eK30IUTaHETH,

losacnuioe: ¢13uuni ymoBu Ha Conill; Gi3ndHUN MEXaHi3M
yTBOpeHHsI eHeprii COHIIS; /lara30H YaCTOT COHSIYHOTO
BUITPOMIHIOBaHHs; BHYTpillIHIO OynoBy CoHLs Ta fioro
aTMocdepu; Gpi3uuHi mapameTpu okpeMux 30H COHIIS; OCHOBHI
yrBOopeHHs B atMocdepi Conrrst; maraiTHe moje CoHI; MeXaHi3M
YTBOPEHHS 1 CKJIaJl COHSYHOTO BITPY; BUIJISII COHSIYHOTO JIMCKA B
POKHM MIHIMYMY Ta MaKCUMyMY akTUBHOCTI COHIIS; POSIBU

[TonsTTs 30pi. Haitbmmxua 30ps — Coniie. OCHOBHI (p13U4HI1
xapaktepuctuku Conist. Buytpimas Oyaosa. [[xepena eneprii 1
MexaHi13MH ii nepenecenHs 3 Haap Coni. CriekTp 1 XIMIYHUN
cknayn Conigl. byoBa consiunoi atMocepu. AKTUBHI yTBOPEHHS
B aTMocdepi: TisiMH, Gakenu, cnaiaxu, IpoTyoepaniil, GJIOKKYIIH,
KopoHalbH1 BUKUAM Mac. Constunuii BiTep. O6epranns CoHIls.
Posp margiTaux 1o Ha CoHIII.

Mertoau # 3acobu s gociipkens Contng. Ciyxx6a CoHIls.
ukn1gHICTh COHSYHOT aKTUBHOCTI. 3B’ SI30K M1)K COHSIYHUMH 1
3eMHUMM siBUILIaMHU (resiooiooris). KocMiuna nmoroja.
BukopucTaHHs COHAYHOI €Heprii.

OCHOBHI XapaKTEpPUCTUKU 31p: CBITHICTh, Maca, TEMIIEpaTypa,
paniyc. BusnaueHHs BijicTaneu 10 3ip. AOCOIIOTHA 30psiHA
BEJMYMHA 1 CBITHICTH 31p. CIEKTpH 31p 1 CIEKTpaJIbHA
knacudikaris. [Toasiitai 30pi. 3aTeMHIOBaHO-TIOIBIMHI 1
CHEKTpaIbHO-TIOBINHI 30pl. BusHaueHHs Macu 3ip.
B3aemo03B’s130k MacH 1 CBITHOCTI 3ip.

Jliarpama «cniekTp — CBITHICTBHY. BHyTpimHs OyoBa 3ip. Mogeni
3ip. XiIMIYHUAN CKJIAJ 3ip 11X JpKepena eHeprii. 3MiHHI i
HECTaI[lOHapHi 30pi. Y TBOPEHHsI XIMIUYHUX eJieMeHTiB. HoBi Ta
HaJHOBI 30pi. EBomtowis 3ip, ii eranu i KiHIeBl cTafli (Out
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COHSIYHO1 aKTUBHOCTI Ta ii UKJIIYHICTh; IPUYUHY ITOXOKCHHS
1M, TIPOTyOepaHIliB, criajaxis; CyTh uncesl Bonbda; BrumB
COHSYHO1 aKTUBHOCTI Ha JKUTTS 1 37I0pOB’s JItofeH Ta 6iocdhepy
3emuti; KiHIIEBY cTafito eBotoiii COHIIS; METOM BU3HAYCHHS
BiJICTaHI JI0 31p; MEXaHi3M CTUCHEHHS MIK30PSHOTO Ta30-
MUJIOBOTO KOMILIEKCY; OCHOBHI (h13MYH1 Ta TEOMETPHUYHI
XapaKTEPUCTHKU 31p; XIMIYHUHN CKJIaJ] 30pSHOI PEYOBHHH;
B3a€MO3B’SI30K M1’K PO3MIpPOM, TEMIIEPATYPOIO Ta a0COTIOTHOIO
30PSHOIO BEJTMUMHOIO 30p1; 3aJI€KHICTh KOJIbOPY 30pi BT 1i
TEeMIIepaTypH; CIIEKTPaJbHI KJIACH 1 KJIACH CBITHOCTI 31p;
niarpamy ['epummpynra-Peccena; BigmiHHICT, COHIIS BiJl IHIIUX
CTaIllOHAPHHUX 31p; OCHOBHI (h13MYHI XapaKTEPUCTUKU 3MIHHUX,
HOBUX Ta HaJTHOBUX 31p; MEXaHI3M YTBOPEHHS XIMIYHUX
€JIEMEHTIB TIiJ] Yac crajaxy HaJHOBOI 30p1; MOl BHYTPIITHBOI
OyZI0BU 31p Pi3HUX KJIACiB CBITHOCTI; IPUPOJYy HECTAIIOHAPHUX
31p; 30p1 HA PI3HMUX CTAJISIX CBOJIOIIT; MPUYNHN BUHUKHEHHSI
YOPHOI JIipH; (Pi3UUHI MPOLIECH, 110 TPOTIKAIOTH MOOIN3Y YOPHOT
JIPpU; METOJIM BIAKPUTTS €K30ILJIAHET; O3HAKU Ta BIACTUBOCTI
MDK30pPSIHOTO CEpPEOBUIIIA.

JisinbHICHUL KOMNOHEHm

Po3B’s13y€e 3aa4i Ha: B3a€MO3B 30K M1 PO3MIPOM,
TEMITepaTypoIO Ta aOCOTIOTHOIO 30PSHOI0 BETUIHHOIO 30Pi;

3 BUKOPHUCTAHHAM 3aJIKHOCTI TIEP10/1-CBITHICTD JJIs 1ieei;

Ha B3a€MO3B’ 530K pi3HUX (Di3nyHNX napameTpiB CoHIs;
BU3HAYCHHS BIACHHUX PYXiB Ta MPOMEHEBUX IBUKOCTEH 3ip.
Linnichuii komnonenm

Oyinroe TpaKTUYHE 3HAYCHHS BIUIMBY COHSYHOT aKTUBHOCTI Ha
TEXHOTEHH1, aTMOC(EPHI ¥ KITIMaTH4HI MPOIECH Ha 3eMJli;

KapJIMKU, HEUTPOHHI 30pi, MyJIbcapH, YOpHi AipH). TicHI moaBiHHI
cuctemu. PentreniBchki 30pi. HeBumumi cynmyTHUKH 31p.
Ex3omnaneru. Mixk3opsiHe cepeiOBHIIIE.

Pexomenoosani oemoncmpayii
. 300paxkenHs atmocepu Ta kKopoHu CoHIIsl.
. CxemMa BHYTpiIHBOI Oy10BH COHIIS.
. 300pakeHHs aKTUBHUX yTBOpEHb B aTMochepl CoHIIs.
. Hiarpama I'epummnpynra-Paccena.
. CxeMu BHYTpIIIHBOI Oy10BH 31p.
. Cxemu TepMoOsIIEpHUX Peaklliil y Hapax 3ip.
. ®OTO300paKEHHS HAMBIJOMIIIUX KPATHUX 31P.
. TunoB1 KpuBi 3MiHU OJIMCKY 3MIHHUX 31p PI3HUX THITIB.

. @0T0300pakeHHs CranaxiB HOBUX Ta HATHOBUX 31p.

10. KocMiuH1 3HIMKH TJI00YJ Ta pEr1OHIB 30PEYTBOPEHHS.
11. Cxemu eBoIOLIMHUX IUIAXIB 31p Ha aiarpami ['epimnpyHra-
Peccena.
12. HelTpoHHI 30p1 Ta YOPHI AIpU Y NOJBIMHUX 30PSTHUX
cucTeMax (MaJIFOHKH).

O 00 1N bW —
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30psIHY €BOJIIOIIIIO, SIK BAXKJIMBUIM YNHHUK PO3BUTKY BcecBity.

Haeuanvni npoekmu

Ilpakmukym i3 po3e’a3yeanns 3aoau

Po3zaia 2.

IN'agakTukn

3HaHH€EBUU KOMNOHEHM

Onepye nowsammsamu i mepminamu:. TalaKTUKH, 30PsHI
CKYITYEHHS, TYMaHHOCTI; AJIpO, Tajio, KOpoHu ["anakTuku;
Benuka Ta Mana MarennanoBi XMapu.

losacnioe: npuuray icHyBaHHs Mosounoro [naxy Ha 3opsHOMy
HeO1 3eMill; CKIIaIoBl YaCTUHU OyA0BH [ anakTuKu; po3mip
["amakTHKM Ta KUIBKICTH 31p B ["alakTHIIl; TUIIM HACEJICHHS
I"amaxTukm; micrie CoHSTYHOT cMCcTEMHM B I anakTuill;

pyxu Conug B ['anmakTuili; 0co6MBOCTI 00epTaHHs ["alakTHKY;
METOJM BUMIPIOBaHHs BiACTaHEN 10 TaJIaKTHK;

kiacugikaniro ranaktuk E. ['ab0na; npupoay raiakTuk,
pajiorajakTUK 1 KBa3apiB; MPUPOAY aKTUBHOCTI siIep TAIaKTHK;
BEITMKOMACIITaOHY CTPYKTYpy BceecBity; hizuduny cyTh
CIOCTEPEIKHOTO YEPBOHOI'O 3MIIIEHHS B CIIEKTPAX T'aJaKTHK;
CyTh 3aKoHy ['a0011a; mpupoy peaikTOBOrO BUIPOMIHIOBAHHS,
0COOJIMBOCTI SIBUIIIA TPaBITaLlIHOTO JIIH3YBAaHHS, ICHYBaHHSI
TEMHO1 MaTepii Ta TeMHOI eHeprii.

JisinbHICHUL KOMNOHEHM
Po3spisnse na 3opsaomy He61 Monounwmii [Insx.

Ictopist BuBueHHs ['anaktuku. Ckiaj Ta 3arajibHa CTPYKTypa
INamaktuku. OO0’ €kTH, 110 HaJIE)KATh HAIIN rajgakTuill. Po3momin
3ip B ["anmakTuiil. 30psiH1 CKyImTYeHHs Ta acoliailii. ['a3onumosi
koMmruiekcu. Micuie Connst B [anakruiii. Pyx CoHsIUHOT cucTeMH.
OOGepranns 1 maca ['anakTuku. MarHiTHI 10Jig 1 KOCMIYHI POMEH1
B ["anmakTuii. CynytHuku ["anakTuku.

[cTopist BIAKPUTTS 30psSHUX cucTeM. Tunu ranaktuk. OCHOBHI
XapaKTePUCTHUKHU TrajJakTUK PI3HUX TUMIB. B3aeMo/1is rajakTuk.
Snpa rajakTHK 1 iX aKkTUBHICTh. PajiioraiakTuky 1 KBa3apHu.
Biacrans 1o ranaktuk. [IpocTopoBuii po3noaut ralakTHUK
(micueBa rpyna, CKym4eHHs il HaICKyITuY€eHHsI FaJaKkTUK).
Benukomacmrabna crpykrypa Beecity. UepBoHE 3MillIEHHS Y
CHeKTpax rajaktuk. 3akoH ['ab6na. CrnocrepexHi gaHl Ipo
IPUCKOPEHE po3IIpeHHs BeeciTy Ta oro MoxinBa
iHTepnperaiis. bapionHa («3BuuaiiHa») Marepis, TEMHa MaTepis
Ta TEMHA €HEPrid K CKIazoBi BeecBiTy.

['paBiTariiitne JiH3yBaHHS SK MPOSB TEMHO1 MaTepii.

Pexomenoosani oemoncmpayii
1. ®oTo300paxkenHss Monounoro Insxy.
2. Cxemy 0ynoBu ["asilakTHKH.
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Cnocmepieae 3 TOIOMOTOIO TeJIECKOIA 30PsIHI CKYITYEHHS,
TymanHicTs AHAPOMEH;

Po36’a3ye 3anadi Ha BU3HAYEHHS BiJICTaHEH J0 FAIaKTHK 3a
3MIIIEHHSIM CTIEKTPAIBHUX JIHIN Ta 3 BUKOPUCTAHHSIM 3aKOHY
["aG6mna.

Linnicnuu xomnonenm

Bucnosintoe cBITOMISAHI CyKeHHs 11010 Micisi CoHSAYHO1
cucteMu B ["amakTui, BenrkomacmtaOHOl CTpYKTypHu BeecBiTy
ta Micug ["anaktuku y BeecBiTi

3. 300paxeHHsI 30PSHUX CKYITYCHb 1 TYMAHHOCTEH.

4. 300paxeHHs CymyTHUKIB [ anakTHKU.

5. 300pakeHHsI rajJakTUK Pi3HUX THUITIB.

6. Cxema «xkamepTon» ['ab0ma.

7. @OTO300paKEHHSI CKYITYE€Hb FaaKTHUK.

8. Cxema BenmkoMacmTadHO1 CTPYKTYpH Hammoro BeecBiTy.

Hasuanwvni npoexmu

Ilpakmukym i3 po3e’a3yeanus 3aoau

Po3aia 3. EreMeHTH KOCMOJIOTIT

3HauHEBUU KOMNOHEHM

Onepye noHammamu i mepmiHamu.:

KOCMOJIOTTYHHI MPUHLIHNIIL, 130TPONHICTh, TeOpis Benukoro
BuOyxy, GpoTOMEeTpUUHUH, rpaBITallliHUI Ta TEPMOIMHAMIYHUAN
napajioKCH, CTallloHapHI Ta HecTallioHapH1 Mozeli BeecBity,
MOJIeJb «rapsiyoro» BeecBiTy, TeMHa MaTepis Ta TEMHA €Hepris,
rpaBiTaliitHi XBUJI1, Hal1 BeecBiT, BCECBIT, MyJIbTHBCECBIT;
MYJIbTUBEPCYM, aHTPOITHUNA TPUHIUII.

TloscHioe: KOCMONOTIYHI MapaIOKCH Ta IPUHITHIIN;
3araJbHONPUMHATI MOJIEI TIOXOKEHHSI i pO3BUTKY BcecBiTy;
BHecok ['. "'amoBa B kocMos10Trit0; 0OCHOBH Teopii Bemkoro
BuOyxy; criocTepesxHi JlaHi, Kl MATBEPIKYIOTh TEOPIIO
Benukoro Bubyxy; npupoiy peaikKToBOro BUIPOMIHIOBAHHS;
OCHOBHI eTanu eBoJIolLlii BcecBiTy; MPUCKOPEHE pO3IIUPEHHS

Kocmonoriuyauit npunnun. Mozenb 0AHOPIIHOTO i 130TPOITHOTO
Bcecaity, 3acHoBaHa Ha 3akoHax HeioToHna. EneMenTu 3araibHoi
Teopii BiAHOCHOCTI EitHireiina. YopHi aipu.

[ToustTs mpo kocmoutoriyHi moAeni Beecity. Teopis Benukoro
Bubyxy. ®oToMeTpu4HMii, rpaBITallliHUNA Ta TEPMOIMHAMIYHUN
napanokcu. CTalloHapHi Ta HecTalloHapHi Mojeni BeecBiTy.
Mopenb «rapssuoro» BeecBity 1 11 crioctepexHa nepeBipka.
PenikToBe BUIPOMIHIOBAHHS.

OcnogHi eranu eBomolii BeecBity. Bik Beecity. [Ipo6nemu
TEMHO1 MaTepii 1 TeMHoi eHeprii. ['paBiTaliifHi XBWII Ta 1X
peecTpartis.

[Tomryku >xutts 3a mexkamu 3emii. @opmyna @. Jlpeiika.
[Tocnanns no3azeMHUM LMBLTI3aLIsIM. MXK30psIHI TOABOTH U
MOJIMBI KOHTAKTU MK [IUBUII3AI[IIMU. AHTPOITHUHN TTPUHITHIL.
MynbTUBEpPCYM.
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BcecBity; icHyBaHHS TeMHOT MaTepii Ta TEMHOI €Heprii,
rpaBiTalliifH1 XBUJIl Ta YMOBH iX peecTpaliii,

HAYKOBI MPOTpaMH 3 MONIYKiB KUATTS 1032 MEKaMHU 3eMJTi;

CYTh aCTPOCOIIIOJIOTIYHOTO MaPaI0KCy; CyTh AHTPOITHOTO
MPUHITUITY; 3B’ 30K Mi’K OCHOBHUMH (PYHIaMEHTATLHUMU
KOHCTAHTaMH ¥ ICHYBaHHSM JIFOIUHU (KUTTSIM); TIIOTE3Y PO
ICHYBaHHS IHIIUX BCECBITIB.

Linnichuu xomnonenm

Bucnosintoe cBoe cTtaBiieHHs 10 Mojienielt BcecBiTy Ta OIIHIOE 1X
0COOIMBOCTI. Y CBIAOMITIOE POJIb ACTPOHOMIT Ta KOCMOHABTUKH B
PO3B’sA3aHH1 TJI00ATIBHUX TTPOOJIEM JIFOICTBA, 3HAUCHHS
CBITOIJIAIY 1 HAYKOBOI KAPTHHHU CBITY ISl IOCTYNAJIBHOTO
PO3BUTKY JIOJICHKO1 ITMB1LII3AIII].

Pexomenoosani oemoncmpayii
1. Cxemu, 1o UTIOCTPYIOTH Moieni BeecBiTy.
2. Tabnuis-cxeMa OCHOBHHUX €TalliB po3BUTKY BcecBiTy.
3. Jliarpama CIiBBIIHOIICHHS PI3HUX THUITIB MaTepii y BeecBiTi.
300paxeHHs pagioTEeNeCKOIB, IKi BAKOPUCTOBYBAIH JIJIs
MONIYKIB Pa/IlOCUTHAIIB MO3a3€MHHUX LUBLII3AIIN.
2. 300paxxeHHs] KOCMIYHUX arapariB 3 JOMOMOTOI0 SKHX
3M1MCHIOBAIU UM 31IHCHIOIOTH MOIIYK KUTTS 11032 MEKaMu 3eMJIi.

Hasuanwvni npoexmu

Ipaxkmukym i3 po3e’a3yeanus 3a0au

Jlabopamopnuii npakmuKkym

1. Busnauenns siacraner 10 Ti1 COHSIYHOI CUCTEMH METOIAMHU
aCTPOHOMII.

2. BuznauenHns aktuBHocTi CoHlig 3a ynciom Bonbda.

3. CnocrepexenHs: TyMaHHOCTI AHIPOMEIH.

4. BuzHaueHHS 4€pBOHOTO 3MIIIEHHS MO3araJIaKTHYHOTO 00’ €KTa.
5. MonentoBaHHS €KCTIEPUMEHTAIILHOT YCTAHOBKY JIJISL PEECTpalii
rpaBITAIITHAX XBUJIb.

Y3araJbHI004i 3aHATTHA
VY3aranpHeHHs Ta CUCTEMAaTHU3alllsl MOHATH 1 Teopid Kypcy di3UKU i aCTPOHOMIL CTAPIIOT IIKOJIH.

Peseps
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