3aTBep/KeHO MiHICTEepCTBOM OCBITH 1 HAYKH Y KpaiHU
(maka3 Ne 1539 Big 24.11. 2017 p.)

PI3UKA i ACTPOHOMIA

Haguyanbhi nporpamm mis 10-11 kaacis
3aKJIadiB 3arajibHOI CepeHbOI OCBITH

(piBeHBb cTaHAAPTY, NPOPiJILHUI PiBEHB)

Aemopcovkuti konexkmug nio kepisHuymeom Jlawenxa O. 1.



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

JIsmenko OJjiexcanap IBaHOBHY, TOKTOp NMenaroriyHux Hayk, npodecop, akagemik HAITH Ykpainu, akanemik-cexkperap Bimmainennst 3aranbHoi
cepennboi ocBiTH HAITH Ykpainu

Bap'sxtap Biktop I'puroposuy, 1okTop (hi3uko-mMaTeMaTHYHUX HayK, mpodecop, akanemik HAH Ykpainu, pagauk [Ipe3uaii HAH Ykpainu

bes3 Anna BoaogumupiBHa, Bukianad KponmuBHUIBKOrO iH)K€HEpHOro Kojemxky LleHTpanbHO-yKpaiHCHKOIO HaIliOHAIbHOIO TEXHIYHOTO
YHIBEPCUTETY

bnaronapenko Jhionmuna FOpiiBHa, [0oKTOp memaroriuHux Hayk, mnpodecop HaiioHanbHOro NeEAaroriyHOro YHIBEPCUTETY 1MeEHi
M.II. lparomanoBa

TI'onoBko Mukosaa BacuiaboBuY, KaHIUIAT IEAArOTIYHNAX HAYK, JOIEHT, 3aCTYIHHK aupekropa Incturyry nenaroriku HAITH Ykpainu

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

Kearyxina JIio00B AHaToutiiBHA, BUKIa1a4 [{ep:kaBHOT0 BUILIOTO HABYAIBHOTO 3akiany "Jlucuuanchkuil HahTOXIMIYHUM TeXHIKYM"

3acekina Tersina MukonaiBHa, KaHIUAAT MeIarOT1YHUX HAYK, 3aCTYNHUK JupekTopa [Hctutyty nenaroriku HAITH Ykpainu

3inuyk Bagum MukoaaiioBu4, yuntenb Qpi3uku Ta (pi3MyHOro npakTukymy KuiBcbkoro npupoaHuyo-HaykoBoro jdineto Nel45

Kapacux Borogumup {aBunosuy, Buntens ¢izuku 301 Ne 23 m. [Ininpo, 3aciyxeHuil yuntens YKpainu

Kapuaincska SInina BasepiiBHa, kaHAUIaT 1Me1arorivyHUX HayK, BUKJIaJad Y HIBEPCUTETCHKOTO KoJiepky KuiBchbkoro yHiBepcuteTy imeHi bopuca
['pinuenka

Kpsiuko IBan [1aBnoBuy, B. 0. 3aBigyBaua sabopatopii 'onoBHoT actponoMiuHOi 06cepBaTopii HAH Vkpainu

JlickoBnu Ouiena BosioguMupiBHa, KaHIUAAT NEAAroriYHUX HAyK, JOLEHT MUKOIAiBCbKOro 00JaCHOTO THCTUTYTY MICISAMIIIOMHOI Ie1aroriqyHoi
OCBITH

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

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

Henopo:xus Jlinist BikropiBHa, KaHIuAaT NeJaroriYyHUX HayK, MPOBITHUIA HayKoBUH criBpoOiTHUK [HCTUTYTY neaaroriku HAITH Ykpainun

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

Iyt Muxona IBanoBHY, A0KTOp (i3MKO-MaTeMaTHYHUX HaykK, mpodecop, akamemik HAITH VYxkpainu, 3aBimyBau kadenpu HarioHanbHOTO
neaaroriyHoro yHiBepcurtery imeni M.I1. JlparomanoBa



ITosicHIOBa/ILHA 3aMHUCKA

HapuanpHi nporpamu 3 ¢izuxu i actponomii s 10-11 kmaciB 3akiaaiB 3arajabHOI cepelHbOI OCBITH (PIBEHb CTAaHAAPTY Ta
npodiIbHUN piBEHb) po3po0sIeH] Ha OCHOBI [lepkaBHOro cTaHaapTy 0a30BOi 1 MOBHOI 3arajbHOI CepeIHbOI OCBITH, 3aTBEPIHKEHOTO
noctanoBoro Kabinety MinictpiB Ykpainu Big 23.11.2011 Ne 1392.

®di3uka Ta acTpoHOMIs € (pyHIaMEHTAIbHUMH HayKaMU, [0 BUBYAIOTH 3arajibHi 3aKOHOMIPHOCTI Tepediry mpUpOAHUX SIBUII,
3aKJIaJJal0Th OCHOBU CBITOPO3YMIHHSI Ha PI3HUX PIBHIX Mi3HAHHS NPUPOJM 1 JAIOTh 3arajibHe OOIPYHTYBaHHS MPUPOJHUYO-HAYKOBOT
KapTUHU CBITY. KpiM HayKOBOrO BOHM MalOTh Ba)KJIMBE COLIOKYJBTYpHE 3HAUEHHS 1 € CbOIOJIHI HEB1JI'EMHOIO CKJIAJ0BOIO KYJIbTYPH
JIOJICHKOI [MBLTI3aIlll, PYIIIHHOIO CHJIOI0 HAYKOBO-TEXHIYHOIO Ta COIIabHO-€KOHOMIYHOTO mporpecy. CydacHa (i3uka BUCTyMae
TEOPETUYHOI0 OCHOBOIO CYYacHOI TEXHIKM 1 TE€XHOJIOT1H, a acTPOHOMIsl pO3KpHMBAaE CYTHICTh Mi3HaHHsA Martepii Ta BceecBity. Lle i
BHU3HAYA€ OCBITHE, CBITOIVISI/IHE Ta BUXOBHE 3HAYEHHS HAaBUaJbHOTO npeamera «Pi3uka 1 acTpoHOMis». OCKUIBKM B CTapIIiil IIKOJII
3aCBOEHHS (DI3UYHOrO 1 ACTPOHOMIYHOTO KOMIIOHEHTIB OCBITHBOI Tany3i «lIpupomo3HaBCTBO» MarOTh CIOPIAHEHUH MpEeaMeET
HABYaHHS, METOJU JOCIIJKEHHS 1, IK MPaBUJIO, CIUIBHUM BHECOK y ()OpMYBAaHHS HAyKOBOI KapTUHU CBITY, IPOIOHYETHCS 1Ii ABa
KOMITOHEHTH 00’€JTHAaTH B €IMHUI HaBYaIbHUH npeameT «Di3uka 1 acTpOHOMIs», HE BTpavyaro4yy IpH bOMY CBOEPITHOCTI KOXKHOTO 3
IUX CKJIAJHUKIB. BpaxoByroun 1ie, pi3uyHUi Ta aCTpPOHOMIYHMI CKIIAJHUKH 32 BUOOPOM YUMTEI MOXKYTh BUKJIAAATUCS IHTETPOBAHO
abo sK BIAHOCHO caMoOCTiiHI momymi. Hampuknax, y po3aun «MexaHika» BUMTEIh MOXKE PO3TJIIHYTH MUTAHHA, 110 CTOCYIOTHCS
MEXaHIKM HeOeCHUX T, ab0 HaBMaK{, BUBYAIOYM PyX HEOECHHMX TUI pO3IJIAJATH IpaBiTallliHy B3a€MOJII0 1 3aKOH BCECBITHHOTO
TSOKIHHS 1 T.I1.

@opMyBaHHSA KJIHY0BUX KOMIIETEHTHOCTEH Y4HIB 3aco0amu npeamerty «Pizuka i acrpoHoMis»

HaBuanus ¢i3uku 1 acTpoHOMIi 3IACHIOETHCS HAa KOMIETEHTHICHUX 3acamax 1 mepenbadae (OpMyBaHHS KIFOYOBHX 1
MpPEIMETHUX KOMIIETEHTHOCTEH y4HIB. 3aco0aMu HaB4YadbHOTO TipenMery «®Di3umka 1 acTpOHOMIs», HE3aJIeKHO BiJ PIBHS HMOTO
ONaHyBaHHS 3MIMCHIOETbCS (OPMYBaHHS KIHOYOBUX KOMIIETEHTHOCTEH, HEOOXIJHUX KOXHIM CydacHid JIIOIuHI Jig 1l
JKUTTEIISUILHOCTI.

KomnerenTHicHUI TOTEHIIa] HaBYaJbHOTO MnpeaMera «Di3uka 1 acTpoHOMIsH» Yy (OpMyBaHHI KIIFOUOBHX KOMIIETEHTHOCTEH
YYHIB PO3KPHUTO Y TAOIHIII.



KirouoBa IIpeaMeTHM 3MICT KJIIOY0BOI KOMIIETEHTHOCTI i HABYAJILHI pecypcH 1ist T popMyBaHHSA
KOMIIETEHTHICTh
Cninkyeanns YMmiHns:
0epPIHCABHOI/PIOHOI0 - CIIUJIKYBATHCS 3a MPOOJEMATHKOIO MPEAMETY CYYacHOK HAyKOBOIO MOBOIO 3 BUKOPHCTAHHSIM
MO6010 yCTaJIeHUX (PI3UYHUX 1 ACTPOHOMIYHUX TEPMIHIB Ta MOHATb;
- YITKO Ta OJTHO3HAYHO (POPMYIIIOBATHU CY/I’)KEHHS Ta apTyMEHTYBATH iX;
- HAJIAropKyBaTH KOMYHIKaIll1 Y MPOIeCl BUPIIICHHS! HABYAJIbHUX 3aB/laHb Ta BUKOHAHHS MPOEKTIB;
- YITKO Ta CTUCIIO BUKJIAJATH OCHOBHHUM (PI3UYHMI Ta aCTPOHOMIYHMI 3MICT MUTAaHb Y MUCHMOBIH
dopmi;
- TOTYBAaTU Ta MPEJICTaBIATH MOBIAOMIIEHHS, JONOBIAI Ta pedepard, NMPE3eHTYBaTH pPE3yJbTaTH
MPOEKTHOI JISITBHOCTI.
CrasJieHHA:
- BUSBJIITH CTaBJICHHS Ta BiJI3HAYaTH POJIb BITYM3HSIHOI HAYKH Ta 1i BUJATHUX IPEICTaBHUKIB
[[IHyBaTH HAYKOBY YKPaiHChKY MOBY;
- 00’€KTMBHO OILIIHIOBAaTH 1H(OpMaliifHI HAYKOBI HOBHHH, 30KpEMa, 3 HAWOUIbII aKTyaJbHUX
HaIpsIMIB Cy4acHOi (p13MYHOT Ta ACTPOHOMIYHOI HAYKH.
HaBuasbHi pecypcu:
- MIJIPYYHUKH Ta MOCIOHUKH, €JIEKTPOHHI OCBITHI peCypcH, BIpTyasbH1 JabopaTopii.
Cninkyeanns YMminus:

[HO3eMHUMU MOBAMU

- OmepyBaTH HAWOIIBII BXXKMBAHUMHU B MDKHAPOAHIN MpakTHIll (PI3MYHUMU Ta aCTPOHOMIYHUMH
TEpMIiHAMU;

- KOPHUCTYBATHCSl 1HIIOMOBHHUMH JDKEpelaMHu SIK JOJATKOBUMH IIiJl YaC BUKOHAHHS HaBYAIBHUX
3aBJaHb Ta MPOEKTIB;

- MPEJCTABISATH PE3YJbTATH MPOEKTHOI JISTILHOCTI B MDKHAPOJHOMY HAyKOBOMY Ta OCBITHHOMY
MpOCTOPi; OpaTh ydyacTh B MDKHAPOAHUX (DI3UYHUX Ta ACTPOHOMIYHUX KOHKYpCaX;

- 00roBOpIOBaTH HAyKOBO-HABYaJbHI MPOOJIEMH 3 BUKOPHUCTAHHSAM 1H(QOpPMAIIIHUX pecypciB 3




YUHSMH 1HIIUX KpaiH.
CrasBiieHHA:
- OLIIHIOBATH OCOOJIMBOCTI PO3BUTKY (PI3UYHOI Ta aCTPOHOMIYHOI HAYK B CBITi, BHECOK 3apyOiKHUX
YUEHUX Y iX CTAHOBJIEHHS Ta Cy4acCHI JOCATHEHHS.
HaBuasbHi pecypcu:
- IHIIIOMOBHI 1H(OpMaIliiiHI JpKepena.

Mamemamuuna
KOMNnemeHmHicmao

YMminns:

- 3aCTOCOBYBaTM MaTeMAaTUYHUI amapar Juid po3B’si3yBaHHS (PI3MYHMX Ta aCTPOHOMIUHHUX 3ajad,
OOTpYHTYBaHHsI Ta JOBEJACHHS TBEP/KEHb; ONPALIOBAHHS, 1HTEpHpETalli, OLIHIOBAHHS pPE3yJbTaTiB
€KCIIEPUMEHTIB 1 CIIOCTEPEKEHB; MOO0Y10BU rpadiKiB (PI3UUHUX MPOLIECIB; MOJAEITIOBAHHS (DI3UUHUX Ta
ACTPOHOMIYHUX ABUI Y (POpMiI MAaTEMAaTUYHHUX PIBHSHB 1 CITIBBIHOIIEHbD.

CrasBiieHHs:

- YCBIJIOMJIIOBATH BAXKJIMBICTH MATEMAaTHYHHUX 3HAHb SIK 1HCTPYMEHTApIIO MPUPOJHUYUX HAYK,
HaBuasbHi pecypcu:

- 1H(opMaIliiiHi pKepena, Mo MICTITh PO3PaxyHKOBI Ta €KCIIEPUMEHTANIbHI 3aBJaHHd 3 (I3UKU Ta
aCTPOHOMII.

Ocnogni
KomMnemeHmHocmi y
nPUPOOHUYUX HAYKAX |
MexHOoN02iAX

YMiHnsA:

- MOSICHIOBATH SIBUILA TIPUPOAH, PO3YMITH IPUHITUI J1ii Ta Oy/10BY Cy4acHOT TEXHIKH, MPUIIAJiB Ta
oOnagHaHHS HA OCHOBI (PI3UYHUX Ta ACTPOHOMIYHUX 3HAHB;
- XapaKTepU3yBaTH Pojb (QI3UMYHHUX 1 ACTPOHOMIYHUX 3HaHb y (POpMyBaHHI MPUPOIHUUO-HAYKOBOI
KapTUHU CBITY;

- TUTaHyBaTH Ta peayli3oByBaTH (Hi3WYHI Ta AaCTPOHOMIYHI CIIOCTEPEKEHHS U EKCIEePUMEHT,
(ikcyBaTH Ta ONPAIlbOBYBATH i MPABUIILHO 1HTEPIPETYBATHU Ta OLIHIOBATU 1X pE3yJIbTaTH;

- Jo0upaTd METOAM Ta 3aco0M JIOCTIDKEHHS TMPUPOJHUX SBHUII, aJCKBaTHI MOCTaBJICHUM
3aBJAAHHSM.
CraBjieHHs:




- YCBIIOMJTFOBATH 3HAYCHHSI (PI3UKU M aCTPOHOMIT TS JOCIIIKEHHS HABKOJUIITHLOTO CBITY;

- OI[IHIOBATH Cy4YacHI JOCSITHECHHSI MPUPOTHUYNX HAYK Ta MEPCIEKTUBH 1X MOAAIBIIOTO PO3BUTKY;

- BUSIBJISITH CTaBJICHHS 70 aKTyaJIbHUX MPOOJIEM CYy9acHOTO MPUPOI03HABCTRA,;

- popmyITIOBATH OIIHOYHI CY)KEHHS Ta MPOMOHYBATH NUISIXH BUPIIIEHHS] HAYKOBO-OCBITHIX
3aBJIaHb.
HaBuaJubHi pecypen:

- CydYacHa HayKOBa-TIOMyJIApHa 1H(QOpMaIlis;

- Marepiaju Ta pe3ybTaTu KOHKYPCIB JOCIITHUIIBKUX POOIT;

- HaBYaJIbHE 00JIaJHAHHSI.

Ingpopmauiiino-

uugposa
KOMNnemenmHicmao

YMiHHs:

- BUKOPUCTOBYBATH 1H(OpPMaIIiitHl CUCTEMH JJIS MBUAKOTO Ta HUIECIPSIMOBAHOIO MOUTYKY
1H(popMmaii;

- BU3HAYaTH MOKJIUBI JpKepena iHdopmarlii, BLIOMpaTu HeoOX1IHY 1H(GOpMAaIlito, OLIIHIOBATH,
aHai3yBaTH, IEPEKOI0BYBATH 1H(pOpMaIliio;

- KOPUCTYBATHUCS CY9aCHUMHM Ta/DKETaMH SIK 1HCTPYMEHTAJILHUMHU T4 BUMIPIOBAJILHUMH 3aC00aMU;

- TIPAIIOBATH 3 BIPTYyaJIbHUMHU JTa00PATOPISIMH, IPOTPaMaMU-CUMYJISITOPAMU;

- CTBOPIOBATH Ta JOCIIKYBATH MOJIeT (DI3UYHHX 1 ACTPOHOMIYHUX SIBUIII.
CrasJieHHA:

- TOTPUMYBATUCS €TUYHUX HOPM TIiJ] 4ac poOOTH 3 1H(DOpMAIIHHUMU PECYPCAMHU.
HaBuaJubHi pecypen:

- €JIEKTPOHHI OCBITHI PECYPCH Ta BIpTyasbH1 J1ab0paTopii.

Yminna euumuca
6NPOO0BIIC HCUMM S

YMmiHns:
- IJTAHYBaTU CaMOCTIITHE ONpaIlOBaHHS HAaBYAIBHOTO MaTepiany 3 (G13UKU Ta aCTPOHOMIT;
- BU3HAYaTH 111l HABYAJIbHOI AISUIBHOCTI B KOPOTKOTEPMIHOBOMY Ta JIOBTOTEPMIHOBOMY MEP10Iax;
- 3A1MCHIOBATH CAMOCTIMHMIA MOITYK 1H(GOpMAIlii 3 BUKOPUCTAHHSM PI3HUX BUJIIB JIKEPEIT;
- BUJIUIATH FOJIOBHE B OMPallbOBYBaHIH 1H(pOpMAIIii;
CrasJieHHA:




- KPUTHYHO OIIIHIOBATH BJIACHI JOCSITHEHHS;

- YCBIAOMJIIOBATH BaXJIUBICTh CAMOOCBITH JJISl YCIIIITHOTO KUTTS.
HaBuaJubHi pecypcu:

- HaBYaJIbHA Ta HAYKOBO-TIOMYJISIpHA JIITEpaTypa;

- ©JIGKTPOHHI OCBITHI PECYpPCH.

Iniyiamuenicmeo i
niONpuUEMIUBGICMb

YMmiHns:

- TpUMaTH PIIIEHHS MO0 BUOOpPY HAWOLIBII ONTUMATbHUX AlIbTEPHATHUB IIiJl YaC BUPIIICHHS
HaBYAJIBHUX 3aBJaHb 3 (DI3UKHU Ta aCTPOHOMII,

- OpraHi3oBYBaTH KOJICKTMBHY pOOOTY HaJ BUKOHAHHS HaBYAJIbHUX IMPOEKTIB, PO3MOAUIATH
3aBJIaHHS MK YJICHAMH TPYIIH;

- BUSIBJISITH 1HILIATUBY Ta BIAMOBIIAIBHICTh M1 Yac IpyNoBOi poOOTH HaJ HABYAJIIbHUMHU 33Ja4aMH;

- pO3paxoByBaTM Ha OCHOBI OTPUMAaHUX 3HaHb EKOHOMIYHY €(EKTHUBHICTb BUKOPUCTAHHS
MOOYTOBUX MPUJIAAIB Ta 00JaHAHHS, AIbTEPHATUBHUX JXKEPEN CHEprii;

- MPOTNIOHYBATH CIIOCOOU Ta 3aCO0M €KOHOMIi €HEPreTUYHUX, YACOBUX, (DI3UUHUX PECYPCIB HAHae Y
HaBYAJILHOMY MPOIIECi Ta MOOYTI.
CrasJieHHA:

- yTBEpIKyBaTH pIBEHb CaMOOIIIHKH, IO BIAMNOBIZa€ 00 ’€KTHMBHUM pe3yibTaTaM HaBUYaJIbHOI
JUSITBHOCTI;

- CMIBBITHOCUTH OYiKyBaHI pe3yJbTaTH Ta HEOOX1IHI JIJIS X IOCSATHEHHS PECYPCH;

- YCBIIOMJTFOBATH JOCSDKHICTB TIOCTABJICHUX ITIJICH SIK PE3yJIbTAaTy HAIOJICTJIMBOI Mpaili;

- OI[IHIOBAaTH €KOHOMIYHY €()EeKTHUBHICTh MPUUHATUX PIIIEHb M Yac BUPIMICHHS HAaBYAIBHUX Ta
JTOCTITHUIIBKUX 3aBJIaHb 3 (DI3UKHU U acTpOHOMII.
HaBuasbHi pecypcu:

- JiTepaTypa Npo AisUTBHICTh BUYEHUX-(I3UKIB Ta aCTPOHOMIB, BIIKPUTTS Ta BUXOAM SKUX Malld
BaYKJIMBE 3HAYEHHS JUIsl PO3BUTKY TEXHIKHU 1 TEXHOJOT1H Ta MaJIM BIAUYyTHUN €KOHOMIYHHUM €(EKT;

- 1H(opMalis NpPO BUKOPUCTAHHS CYYaCHUX HAYKOBUX JIOCSATHEHb Yy MPOMHUCIOBOCTI Ta
BUPOOHUIITBI.




Couianvna ma
2POMAOAHCHKA
KomnemeHmHocmi

YMmiHns:

- BIJICTOIOBATH apTyMEHTOBAHO CBOI MOTJISAM Ha BUPINICHHS HAaBUAJBHUX 3a/lad Ta CIPUHAMATH

apryMEHTOBaH1 MPOMO3HUIIi TOBAPHUILIIB;

- TOTPUMYBATH MPUHITUIIIB JIEMOKPATUYHOCTI Ta BIJMOBIAAIIBHOCTI Mij Yac poOOTH B TPyIi;

- aHaJi3yBaTU 3HAYEHHS JOCSITHEHb BITUM3HSHOI MPUPOJHUYOI HAYKHU JUIsI PO3BUTKY YKpPaiHCHKOT
Jep>kaBy, MIJIBUIICHHS 100poOyTY ii rpomMaisiH;

- MPOMOHYBATH IUIAXHU IiJIBUIIEHHS PIBHS COIIIaJbHOTO PO3BUTKY Ha OCHOBI Cy4acHUX (I3MKO-
ACTPOHOMIYHUX 3HAHb;

- IPAIIOBATH Y COI[IAIbHUX MPOEKTaX.
CraBieHHsn:

- OL[IHIOBATH POJIb BITYM3HAHOI (DI3UYHOI Ta ACTPOHOMIYHOI HAYKH Y PO3BUTKY JIOJICTBA;

- YCBIJIOMJIIOBATH MPIOPUTETHICTh 3arajbHOJIOJACHKUX IIIHHOCTEH Ta COILlaJIbHUX IHTEPECIB MpHU
BHUPILIEHH] HAYKOBUX, EKOHOMIYHUX Ta TEXHOJIOTTYHHUX MTPOOIIEM.
HaBuasbHi pecypcu:

- HaBYaJIbHI1 1 COIIaJIbHI MPOEKTH.

Ooéiznanicmos ma
CAMOBUDPANCEHHA Y

cehepi Kynomypu

YMinns:

- BU3HAYUTH POJIb (PI3UKHU Ta ACTPOHOMIT Y CTAHOBJICHHI 3araIbHOIOICHKOI KYJIbTYPH;

- IOSICHIOBATH B3a€MOBIUIMB MIPUPOJAHUYUX HAYK Ta 00pa30TBOPUYOro, My3UUHOTI'O, JIITEPATYPHOTO
MUCTEIITBA;

- HaBOJIUTH TIPHUKJIAJM TBOPYOI JISTTLHOCTI BUAATHUX YKPATHCHKUX Ta 3apyOKHUX YUSHUX-(DI3UKIB 1
aCTPOHOMIB y PI3HOMAHITHUX Taly3sX KyJbTypH Ta MUCTELITBA.
CraBieHHs:

- YCBIIOMJIFOBATH ICTOPUYHY €IIHICTH TMPOIECY PO3BUTKY MPUPOAHHUOT HAYKH Ta KyJIbTypHU
JIFOJICHKOI [IABLII3aIl].
HaBuasbHi pecypcu:

- TBOpPM MHUCTELTBa, O10iiorpadiuni Marepiaad MpPO KUTTA Ta JISUIBHICTh Y4YeHUX-(I3UKIB Ta
aACTPOHOMIB.




Exonociuna Yminns:
zpamomuicme i 300pose - BU3HAYaTH YUHHUKU Ta (GaKTOPH, SIKI MOPYIIYIOTh €KOJIOT1YHY PIBHOBAry B MPUPO/Ii Ta MOOYTI;
Heumms - TOTPUMYBATHUCA TIPABIII OE3MEKU KUTTEAISUTBHOCTI B HABAIBHOMY IpoILieci Ta MO0YTi;

- BUKOPUCTOBYBATU OTPHUMaHI1 3HAHHS JUJIsl 3MEHILICHHS HETaTUBHOTO BIUIMBY Cy4aCHOI TEXHIKHM Ta
TEXHOJIOT1] Ha ce0e Ta OTOUYIOUYHNX, 3a0€3M1EYEHHS 3710pPOBOT0 CIOCO0Y KUTTH;

- TpaBWIBHO YTWJII30BYBaTU MOOYTOBI BIAXOJM Ta BIAMpallbOBaHI JKepesna €eHeprii 1 CBITIa,
HECHpaBHI IPUCTPOT;

- TOJTy4aTHUCs J10 3aX0/1B 1 MPOEKTIB I0A0 BITHOBJIEHHS JOBKLUILJIS;

- TOTPUMYBATHUCSA MTPaBWJI €KOJIOTTYHOT OBEIIHKH.
CraBieHHsn:

- YCBIJIOMJIIOBATH AaKTYaJbHICTh €KOJIOTITYHHUX NPOOJIEM Yy Cy4acHOMY CBITI Ta HEOOXIJTHICTh iX
HEBI1JIKJIAJTHOTO BUPILIEHHS;

- BHUKOPHUCTOBYIOUM 3HaHHS 3  (PI3UKM W acTpOHOMIi OI[IHIOBAaTH €KOJIOTIYHI 3arpo3u Ta
e(DEeKTUBHICTb PI3HUX CHOCOOIB IX MOJI0JIAHHS;

- BUSIBJISITH TOTOBHICTh MPAKTUYHUMU AISIMU (Y€pE3 YYacTh Y MPOEKTaX, )KUTTI TPOMAIN) CIPHUSATH
BHUPILIEHHIO €KOJIOTTYHUX MPO0OJieM BYJIUI, MICTa, KpaiHU.
HaBuasbHi pecypcu:

- TUJIAKTUYIHI MaTepiajid €KOJIOTIYHOTO 3MICTY.

3acaam IBOKOHIEHTPOBOI CTPYKTYPH HIKIJILHUX KypPcCiB Qi3UKH Ta aCTPOHOMIl

HkinbHi KypcH (i3MKH Ta acCTPOHOMIT MO0y I0BAHO 32 IBOMA KOHIIeHTPaMM. B 0CHOBHII 1IKOJI1 BUBYA€ETHCSA 0a30BHil Kypc
G13UKY, 110 3aKJIaJa€ OCHOBU (DI3UYHOTO 3HAHHS Ha SBUIIHOMY ((heHOMeHonoriyHomy) piBHI. [lo4aTkoBi 3HAHHS 3 aCTPOHOMIi B
OCHOBHIH 1Ko 3700yBatoThesl B Kypcl «lIpupomo3naBcTBay 5 kiacy, a TakoX IiJl YaCc BUBYEHHS MDKIIPEAMETHUX TEM Ha ypOKax
reorpadii i ¢izuku. Kypc ¢pi3uku 1 acTpoOHOMIT CTapIIOi HIKOJIH € MPOIOBKEHHSM MEPIIOro KOHIIEHTPY MPUPOAHUYOT OCBITH OCHOBHOI
IIKOJIM, SIKMI 3a0e3nedrB O3HAMOMIIEHHS 3 NposBaMU (PI3MYHUX 1 aCTPOHOMIYHHUX SIBUL] MPUPOJIM, OBOJOAIHHS €JIEMEHTAPHUMU
HaBUYKaMHU iX Mi3HaHHS, (POPMYyBaHHs [IOYaTKOBUX YSIBJIEHb IPO MPUPOJHUUO-HAYKOBY KapTHHY CBITY, CYTHICTh HAyKOBOI'O MI3HAHHS
3acobamu (Pi3UKHK W acTpOHOMIT; PyHIaMEHTaTbHUMH HAYKOBUMH (pakTaMu, OCHOBHUMHM TOHSATTIMU 1 3aKOHAMU 3 (PI3UKH, PO3BUTKOM
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byHIaMEHTAIbHUX 1€ 1 MPUHIUIIB, MOYaTKOBUMH BIIOMOCTAMH Mpo TuiaHeTy 3emis, COHsuHy cucTteMmy, 3emito 1 Micsiib,
OCBO€EHHS KOCMOCY TOIIIO.

3a3HaueHuil y Liil mporpamMi 3MiCT HaBYaJbHOTO MaTepiany 3 (i3MKH 1 acTpOHOMIi He JYyOJII0€ 3MICT paHille BHUBUYEHOTO
0a30BOTO KypCy (pi3HMKH OCHOBHOT IITKOJIH, a 30CEPEHKEHNN Ha THX MUTAHHSIX, K1 MOTJIUOJIIOIOTE paHimie 3100yTi 3HaHHS 1 BMIHHS. Y
rpadi «OuikyBaH1 pe3yJbTaTH» KOHKPETU30BAHO SIK1 1€ 3HAHHS 1 IK BOHU MOXYTb OyTH 3aCTOCOBHI.

HackpizHuMu 3MiCTOBUMH JIHISIMH KYPCYy € KaTeropiajibHl CTPYKTYPH, IO y3TOJKYIOTHCS 13 3arajJbHUMU 3MICTOBUMH JIHISIMH
OCBITHBOI raiy3i «IIpupogo3HaBcTBOY, a caMe:

- ¢i3uka 1 acTpoHOMis SK (yHAAMEHTAIbHI HAyKH, METOAM Mi3HAHHSA, METOAM 1 3aco0M (I3MYHUX Ta ACTPOHOMIYHUX
JOCIIJIKEHB, POJIb (DI3UYHUX Ta ACTPOHOMIUYHMX 3HaHb Y JKUTTI CYCHIJIBCTBA, PO3BUTKY TEXHIKH 1 TEXHOJIOT1H, acTpOHOMIs Ta ¢i3UKa B
YKUTTI JIIOAWHY, Y PO3B’sI3aHHI €KOJIOTTYHUX TIPOOIIeM;

- pedoBMHA 1 ToJie; (PI3UYHI BIACTHUBOCTI PEUYOBMHM Ta MOJIA; KBAHTH, €JIEMEHTapHI YaCTHUHKHU, KOPIYCKYJSIPHO-XBUIBOBHIA
JTyani3M; HaHO(131Ka 1 HAHOTEXHOJIOT];

- pyX 1 B3aeMO/Iii; PyHIaMEHTabHI B3a€MOI1i; (P13UYHA CYTh SIBUIL 1 IPOLECIB P13HOI PUPOIH;

- OyznoBa 1 po3BUTOK BceecBiTy, ranaktuku, ranaktuka «Momounuit [nsx», CoHiie 1 30pi; pyX HeOecHUX cBiTHII, pyX COHSYHOI
cuctemu B ["amakTui, pyx muaner COHAYHOT CUCTEMHU.

3azanvHooceimHuimu 3a60aHHAMU KYpCY Pi3uKU | acmpoHOMIlT cmapuioi WKoau €:

— (hopmyBaHHS B YUHIB cUCTEMU (PI3UUHMX 1 ACTPOHOMIYHUX 3HAHb HAa OCHOBI Cy4acHUX TeOpid (HayKOBHX (PaKTiB, MOHSATH,
TEOPETUYHUX MOJIeJIeH, 3aKOHIB, IPUHIIUIIB) 1 PO3BUTOK Y HUX 3JaTHOCTI 3aCTOCOBYBATH HAOyTI 3HAHHS B Mi3HABAJIBHIN MPAKTHIIL;
3HaHb MPO MOXO/KEHHS MPUPOIHUX 00’€KTiB BcecBiTy, iX (i3W4HI BIACTHUBOCTI, 3aKOHU PyXy U €BOJIIOIIO, @ TAKOX YSBIICHb PO
MOXOJIKEHHS, Oy/TIOBY Ta €BOJIOLIII0 BeecBiTy B LijloMy;

— OBOJIOJIHHS YYHSIMH METOOJIOTIEI0 MPUPOIHNYO-HAYKOBOIO Mi3HAHHS 1 HAYKOBUM CTUJIEM MHCIJIEHHS, YCBIIOMJICHHS CYTI
MPUPOTHUYO-HAYKOBOT KaPTHHH CBITY Ta 3aCTOCYBAaHHS iX /IS TOSICHEHHS Pi3HUX (DI3UYHUX Ta aCTPOHOMIYHUX SIBUII 1 TIPOIIECIB,
Gb13UYHOT TPUPOIN HEOSCHHX TiJ Ta iX CUCTEM;

— (hopMyBaHHS B YYHIB 3araJiIbHUX METO/IIB Ta aJITOPUTMIB pO3B’SI3yBaHHS 3a/1a4 Ta MPOOJEMHUX 3aBAaHb PI3HUMHU METOAaMU
13 3aCTOCYBaHHSM 3aKOHIB (DI3MKU Ta 1HIIMX MPUPOJHUX HAYK; €BPUCTUUYHHUX MPUUOMIB MOIIYKY PO3B’SA3KY MPOOJIEM aJeKBaTHUMHU
3aco0amMu (h13UKH i aCTPOHOMII;
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— PpO3BUTOK B YYHIB Yy3arajJlbHEHOTO E€KCIIEPUMEHTAIFHOTO BMIHHS BECTH HPUPOJHUYO-HAYKOBI JOCHIKEHHS METOJaMU
HAYKOBOT'O Mi3HAaHHA (IUTAaHYBaHHS €KCIIEPUMEHTY, BUOIp METOy JOCIIKEHHS, BUMIPIOBaHHSA, 00pOOKa Ta 1HTEpIIpeTallisi OfepHKaHuX
pe3ybTaTiB);

— ¢opMyBaHHS LITICHOTO YSBIEHHS MPO Cy4YacHY MPUPOAHMYO-HAYKOBY KapTHHY CBITY Ta HAyKOBOTO CBITOIJISIAY Y4YHIB,
pO3yMiHHSI pojii (I3UKH 1 acTpOHOMIi B Mi3HAHHI (yHAAMEHTAJbHUX 3aKOHIB MPUPOJHM, BUKOPUCTAHHS SKUX € 0a3010 HAyKOBO-
TEXHIYHOTO IPOTPECy; PO3KPUTTS 3HAUECHHSA (DI3UYHOTO ¥ aCTPOHOMIYHOTO 3HAHHS B JKUTTI JIOAMHU N CYCHUIBHOMY PO3BHUTKY,
BUCBITJICHHS] €TUYHUX MPOOJIEM HAYKOBOTO Mi3HAHHS, (POPMYBAHHS €KOJIOTTYHOI KYJIbTYpH JIOJUHU 3ac00amMu (i3UKU i aCTpOHOMIi;

— PO3BUTOK B YYHIB HABUUOK IM13HABAJILHO1 AISUTBHOCTI Y MPOIIEC] HAaBUaHHA (PI3UKHU ¥ aCTPOHOMII.

OdikyBaHUMH pe3ybTaTaMU IPU IIbOMY €:

- 3HaHHEBUN KomnoHenm (3HAHHS 1 pO3YMIHHS Mepediry (pi3nYHHUX 1 ACTPOHOMIYHHUX SIBHII] Ta TPOIICCIB);

- OisbHicHUl Komnowenm (34aTHICTh YYHIB 3aCTOCOBYBATH 3HAHHS, YMIHHS, HABUYKH, CIIOCOOM [ISUIBHOCTI JIO0 PO3B’SI3aHHS
npo0JieM, peaabHUX KUTTEBUX CUTYAIlIN);

- YiHHICHUl KomnoHeHm (€MOIINHO-IIIHHICHE CTABJICHHS YYHIB IIOJ0 O0’€KTIB HAaBUYaJIbHOI MISUIBHOCTI, CYKYIHICTh LIIHHICHUX

Opl€HTAlllld, MOTUBALS, IHTEPEC, TOTOBHICTH 10 HABYAHHS).

VY mporpamax HaBOAMTHCS 3arajbHa KUIbKICTh FOJAMH Ha BHBYEHHsS mnpeamery «Pizuka 1 actpoHowmis» B 10 Ta 11 kmacax.
Po3nodin kinbkocmi 200uH, w0 6i0600UMbCA HA 6UBUEHHA OKPEMUX MeM, 6USHAYAECMbCA yuumesiem. 3a HeoOX1THOCTI I BUXOASUU
3 HasBHUX YMOB HAaBYAJIbHO-METOIMYHOTO 3a0€3MEeUCHHS, Y4WUTEIh Ma€ MPaBO CAMOCTIMHO 3aMIHIOBATH TOPSAIOK BUBUEHHS TEM,
MIPOBOJIUTH JTAOOPATOPHI MPAKTUKYMHU Ta MPAKTUKYMU 3 PO3B’A3yBaHHS 3a7a4 B KiHIII PO3LTYy a00 il Yac MOro BUBYCHHS.

Oc00,1uBOCTI HABYAHHS npeamery «®Di3uka i aCTp0HOMiH» Ha piBHI CTAaHIAPTY
Mema naB4yanHs (i3uky 1 aCTPOHOMII HA PIBHI CTAaHAAPTY Y3TOKYETHCS 3 IIJISIMU TOBHOI 3arajbHOI CEpPeHBOI OCBITH 1
noJyisirae 'y (pOpMyBaHHI Ta PO3BHUTKY MPEAMETHUX 1 KIFOYOBUX KOMIIETEHTHOCTEH BUWIYCKHUKIB CTApIIOi IIKOJM, JOCTATHIX JIJIS
3aCBOEHHS HABYAJIBHOIO MPEAMETA Ha PIBHI BUMOT JEP>KaBHOTO CTAHIAPTY.
Ilpocpamy naeuannsa pizuxku it acmponomii Ha pieni cmanoapmy OPIEHTOBAHO HA PO3YMIHHSI OCHOBHHMX 3aKOHOMIPHOCTEH
nepediry Gpi3M4HUX 1 ACTPOHOMIYHUX SIBUII] Ta MPOLECIB, 3arajJibHOTO YSIBICHHS PO CBIT MPUPOJIM, HOTO OCHOBHI TEOPETHYHI 3acaiu i
METO/IY MMi3HAHHS, YCBIOMJIECHHS POl (DI3UYHOTO i aCTPOHOMIYHOTO 3HAHHS Y KHUTTI JIFOJUHU U CYyCHIIBHOMY PO3BUTKY. OBOJIOAIHHS
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HaBYAJIbHUM MaTepiajioM 3a LI€I0 MpOrpamMor0 Mae 3a0e3MEeUnTH JOCSITHEHHS YYHSIMH DPIBHS OYIKyBaHUX pe3yJibTaTiB HaBYaHHS,
HEOOX1THOTO /IS iX OILIHIOBAHHS Y ()OPMi 30BHINTHRLOTO HE3AJIEKHOTO OIIHIOBAHHS 3 (Pi3UKH.

Oco0smBocTi HaB4YaHHs npeaMery «Di3uka i acTpoHOMis» HAa MpodiTbLHOMY piBHI

Mema naBuaHHs G13UKH ¥ acTpOHOMIT Ha TTPO(IILHOMY PIBHI Y3TOJKYETHCS 3 IMUIAMU TMOBHOI 3arajibHO1 CepeHbOI OCBITH 1
noJisirae y popMyBaHHI Ta pO3BUTKY B YUHIB CTApIIOi IIKOJIM KOMIIETEHTHOCT] B TaJly31 MPUPOJIHUYUX HAYK, TEXHIKH 1 TEXHOJIOT1H, 110
€ 000B’I3KOBUM CKJIaTHUKOM 3arajibHOi KyJbTYpH OCOOUCTOCTI 1 PO3BUTKY il TBOPUOTO MOTEHINIAITY.

Ilpocpama npoghinvnozo nHasuanusa pizuxku i acmponomii iepeadoadac CUCTEMaTU30BaHE BUBUCHHS OCHOBHHMX (DI3UYHUX Ta
aACTPOHOMIYHHUX TEOPiil, (OpMyBaHHS CBITOTJISAY T4 HAYKOBOTO CTHJIIO MUCIEHHS yYHIB HAa OCHOBI Cy4acCHOI HaAyKOBO-TIPUPOJIHHYOT
KapTUHU CBITY, OBOJIOJIIHHS METOJIaMU HAyKOBOTO TMi3HAHHS Ta YCBIAOMJIEHHS (DI3MYHOTO Ta aCTPOHOMIYHOIO 3HAHHS Ha PIBHI,
HEOOX1THOMY JUIsl HOJAIbIIOr0 MOr0o BUKOPUCTAHHS B MPO(ECIiHIN IsITBHOCTI Ta NPOAOBXKEHH] IPUPOJHUYOT UM TEXHIYHOI OCBITH.

[Iporpama piBHA NpPOQIILHOTO HAaBYAHHS 3HAYHO IEPEBUILYE 32 OOCITOM KUIBKICTh HABYAJBHUX TOJMH MPOrpamMu pIBHS
CTaHJapTy, a il 3MICT 3a0e3rnedye HaOYTTs yYHSIMU KOMIIETEHTHOCTEH Ha O1JIbII BHCOKOMY PIBHI 3a PaxyHOK MOIIMOJICEHHS 1
PO3LIMPEHHS 3HaHb Ta BMiHb. BUKJIaJ HaBYalIbHOrO Marepiany (I3MYHOrO Ta aCTPOHOMIYHOIO CKJIAJAHHMKIB Ha MPO(]UIBHOMY piBHI
MOXe B1JIOYBaTHUCS SIK MOCIIIIOBHO, TaK 1 apajieibHO, 3a0€3MeUyoun OpraHiyHe NOeIHAHHSI HaBYAJIBHOTO MaTeplainy Kypcy.

Jlist 3a6e3neyeHHs: opMyBaHHS B YUHIB KOMIETEHTHOCTI B raiy3i MPUPOJHUYUX HAYK, TEXHIKM 1 TEXHOJIOTIH, 3aKJaJ OCBITH
Mae TpaBO 30LIBIIYBAaTH 4Yac HAa BUBUEHHSA KypCy 3a PaxyHOK JOJATKOBUX TOJIMH BapiaTMBHOTO CKJIAJHUKA 1/ab0 3a paxyHOK
crenKypciB ((pi3UKO-MaTeMaTUYHOTO, MPUPOJHUYOTO, TEXHOJIOTIYHOTO CIPSMYBAHHS). Y UUTENb MOXKE PO3POOJIATA IPOTPAMH TAKUX
CHEIKYPCIB CaMOCTIHO a00 BUKOPHUCTOBYBATH B OCBITHBOMY IMPOIIEC] CIIEIIKYPCH 3 YHCIIa PEKOMEHIOBAHUX.

HaBuaJjbHi npoexkTn
Heo0ximHoto yM0OBOIO (hOopMyBaHHSI KOMIIETEHTHOCTEH € MIsTbHICHA CIIPSIMOBAHICTh Y HABUAJIBHOMY MPOIIEC], KA mepeadadae
MOCTIHE BKJIFOYEHHS YYHIB Yy pi3HI BUAW MEJAroriyHO JOIIJIBHOT aKTUBHOI HaBUYAJIbHO-T13HABAIBHOI AISUTBHOCTI 3 METOIO 37400yTTs
HOBUX 3HaHb, a TAKOX MpaKTH4YHA il CHPSIMOBAHICTh Ha iX BUKOpHUCTaHHS. EdexkTuBHUM 3aco00M (GOpMyBaHHS NPEIMETHOI U
KJIFOUOBUX KOMIIETEHTHOCTEH YUHIB y MpoIleci HaBYaHHs (PI3UKU i aCTPOHOMII € HaBYaJIbH1 IPOEKTH.
MeTo10 HaBYaIbHOTO MPOEKTYBAHHS € CTBOPEHHS ME€IaroroM TakMX YMOB ITiJl 4ac OCBITHBOTO MPOLIECY, 32 SIKUX PE3YJIbTATOM €
1HAMBITYaIbHUNA JTOCBIJl MMPOEKTHOI AISUIBHOCTI YUHS. YUHTEINb 3A1MCHIOE YIPABIIHHS TaKOK AISUIBHICTIO 1 CIIOHYKA€E 10 MOUTYKOBOI
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TSTTFHOCTI YYHIB, JOMOMAara€ y BW3HAUY€HHI METH Ta 3aBJaHb HABYAJIBHOTO MPOEKTY, OPIEHTOBHHX NPHHOMIB IOCIITHHUIIHKOT
JISUTBHOCTI Ta MOIIYKY 1H(GOpMaIii A po3B’A3aHHS OKPEMUX HaBYAIbHO-TI3HABAFHUX 3a]1a4.

[1in yac BUKOHAHHS HABYAJIbHUX MPOEKTIB BUPIIIYETHCS 1I1J1a HU3KA PI3HOPIBHEBUX JUAAKTHUYHUX, BUXOBHHUX 1 PO3BHUBAIBHUX
3aBJlaHb. PO3BUBAIOTHCS Ii3HABAJIBbHI HABUYKHM YYHIB, (DOPMYEThCS BMIHHS CaMOCTIHHO KOHCTPYIOBAaTH CBOi 3HaHHS, BMIHHS
Opi€HTYBaTUCA B 1H(QOpPMAIIHHOMY TIPOCTOP1, AKTUBHO PO3BUBAETHCS KPUTUYHE MUCICHHS, chepy KOMYyHIKAIil TOIIO. Y MPOEKTHIN
JISTTBHOCT1 BO)KJIMBO 3aIlIKaBUTH YUHIB 3,[[06}/TT51M 3HaHb, K1 000B’SI3KOBO 3HAMOOIATHCS B KUTTI. JIJIs IbOTO HEOOX1IHO 3Ba)KaTH Ha
npoOJIeMU PEaIbHOTO KUTTA, JUIsl PO3B’SA3aHHS SIKUX AITAM MOTPIOHO 3aCTOCOBYBATH 3400YyTTI 3HaHHS. Y TaKOMY BHIAJKy Y4HI
BIIUYBalOTh NOTpPeOy B 3HaHHAX. HaBuanbHI NPOEKTH OPIEHTYIOTHCS HAa MPUKIATHUM XapakTep (PI3MUYHOTO 3HAHHS 1 MOXYTh MaTH
MDKIPEIMETHY TEMATHKY.

VY npoekTHii poOOTI yuHI 3100yBalOTh KJIFOYOBI HAaBHUYKH: IMOCTAHOBKA MPOOJEMH, IJIaHyBaHHS pOOOTH, MOIIYK, 30UpaHHS,
00po0Oka iHdopMallii Ta mpe3eHTallls pe3yJibTaTiB pOOOTH.

TakuMm 4MHOM, MPOEKTHE HABYAHHS CIIPUSIE PO3B’SI3aHHIO TAKWX MENArOTiYHUX I[IJIeH: CTBOPEHHSI MIO3UTUBHOT MOTHBAIIIT ITiJT 4ac
HaBYaHHSA; (OpMyBaHHS HABMYOK pPO3YMOBOI Mpalll, PO3BUTOK YMIHb aHalll3yBaTH, BHOKPEMJIIOBAaTH HaWBaXJIMBIIIE, POOUTH
BUCHOBKHM; (OpPMYBaHHsS MPUHOMIB TpPYyNoBOi POOOTH B KOJEKTHBI; PO3BUTOK IHAMBIAYyalIbHUX 3/1I0HOCTEl Ta 0COOIMBOCTEU
MUCJICHHS; YIOCKOHAJIEHHSI HABUYOK IMMCEMHOTO Ta YCHOTO MOBJICHHSI.

OckJIbKM BUKOHAHHSI HABYAJIBHUX MPOEKTIB Mepedadae IHTErpoOBaHy JOCIITHULBKY, TBOPUY AISUIbHICTh YUHIB, COPSIMOBaHY Ha
OTPUMAaHHS CaMOCTIMHHUX PE3yJIbTaTiB 32 KOHCYJIBTATUBHOI OTIOMOTH BYMTENS, TO HAWBHUIIOI OIIHKK 3a TaKWd BHUA HaBYAIHHOI
poOOTH MO3KE 3aCITyrOBYBaTH y4U€Hb, IO HE JIUIIE BUSABIISAE 3HAHHS, a W JIEMOHCTPYE 3/IaTHICTDH 1 JOCB1 €(EKTUBHOTO 3aCTOCYBaHHS
1uX 3HaHb. OIIHIOBaHHS 31MCHIOETHCS 1HAMBIAYaIbHO, 32 CAMOCTIMHO BUKOHAaHE y4yHeM 3aBiaHHsA. OKpIM OLIHIOBAHHS MPOAYKTY
MPOEKTHOI AISUTBHOCTI, HEOOXITHO BpaxyBaTH IICUXOJOTO-TieAaroriaynuii eekt: GopMyBaHHS OCOOMCTICHHX SIKOCTEH, CAMOOIIIHKH,
YMIHHS pOOUTH yCBIIOMJICHMI BUOIp i OCMUCIIIOBATH MOTO HACIIAKU. Y 3B 43Ky 3 I[UM OLIIHKH 32 HaBYaJbHI MPOEKTH 1 TBOPYI pOOOTH
BUKOHYIOTh HAKOTIMYYBAJIbHY (I)yHKuuo MOXKYTh (I)chyBaTI/ICH B opT(oJIio i BPaXOBYIOThCS IIPH BUCTABJICHI TEMATUYHOI OLIIHKH.

Temartuka HaBYaIBbHUX MPOEKTIB 3 (PI3UKHU 1 aCTPOHOMIi BU3HAYAETHCS BUUTENIEM 1 MOXKE 1HIiIiOBaTHUCS y4yHSAMHU. KilbKicTb
TOJMH, IO BIJBOJWTHCS Ha BHKOHAHHS HABYAJbHUX IMPOEKTIB, a TAaKOX IX IOCHIIOBHICTh BHU3HAUYAETHCS yuuTeneM. KilbKiCTh
BUKOHAHMX Ta OLIHEHHUX IMPOEKTIB MOKe OyTH JOBUIBHOIO, ajle HE MEHIIE OJHOTO 3a HaByainbHUU pik. [Ipu popmyBaHHI TeMaTuku
MPOEKTIB JOLIBHO BUXOJUTHU 3 HASIBHOI MaTepialbHO-TEXHIYHOT Oa3u.

HaByaJbHUN eKCIIEPUMEHT
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Kypc ¢i3uku 1 acTpoHOMIi CpSIMOBaHUI Ha 3aCBOEHHS YYHSMH HAYKOBHUX METO/IIB Mi3HAHHS MPUPOAH. 3aBISIKH HAaBYAILHOMY
eKCIIEPUMEHTY Y4HI OBOJIOAIBAIOTH JOCBIIOM MPAKTUYHOI JAISUTBHOCTI JIFOJICTBA B Taly3i 3700yTTa (PakTiB Ta IXHBOTO MOIEPEIHBOTO
y3arajJbHEHHS Ha PIBHI €MIIPUYHUX YSABIEHB, MOHATH 1 3aKOHIB. EkcriepuMeHT BUKOHYE (YHKIIIO METOAY HaBUaJIbHOTO MI3HAHHS,
3aBIIIKH SKOMY Y CBIJJOMOCTI YYHIB YTBOPIOIOTHCSI HOBI 3B’I3KM Ta BIJHOIIEHHS, (POPMYIOTHCS CyO €KTHBHO HOBE OCOOHCTICHE
3HaHHA. BiH aumakTtuyHO 3abesnedye MpolecyajbHy CKIag0BY HaB4YaHHA (i3UKW W acTpoHOMIi, 30kpeMa (opMye B Y4YHIB
EKCIIEpUMEHTAJIbH1 BMIHHS ¥ IOCIITHUIIBKI HABUYKH, 030POIO€ TX IHCTPYMEHTApPIEM JTOCIHIJKEHHS, KU cTae 3ac000M HaBYaHHSI.

HaBuanpHuii ekciepuMeHT peanizyeTbes Yy (opMi TeMOHCTpaIitHOTO W (PPOHTAIBHOTO €KCIEPUMEHTY, poOIT 1abopaTOpHOrO
MPaKTUKYMY, JTOMAIITHIX JTOCTIIB 1 CHOCTEPEKEHb.

VY mnporpami HaBEIEHO OPIEHTOBHUN TEpENiK poOIT, IO MOXKYTh peani3oByBaTUCA y (opMi IpakTUKyMy ab0 OKpeMHX
dbpoHTanbHUX poOIT. Buxonsuu 3 negaroriyHoi JOIIJIBHOCTI Ta 3aJIeKHO BiJ] YMOB 1 HasgBHOI MatepiaibHOI 0a3u KaOiHeTy (Pi3UKHU i
aCTpPOHOMIi BYMUTENb MOXE: BHU3HAYaTH KOHKPETHY TEMAaTUKY JJA0OpaTOpHUX poOiT, (hopMy iX peaiizallii, MOCIIAOBHICTh U MICUE Y
HaBYaJIbHOMY MPOLEC], KUTbKICTh TOJWH Ha 1X BUKOHAHHS, 3aMIHIOBAaTH OKpPEM1 poOOTH ab0 IEMOHCTpAIiiiHl JOCIIAN PIBHOLIHHUMH,
BUKOPUCTOBYBaTH PI3HI I1XHI MOXJIMBI BaplaHTH, JOMOBHIOBATH L€ MepeniK AOJATKOBUMH JAOCTIAaMH, KOPOTKOYACHUMU
€KCIIEpUMEHTAJIbHUMU 3aBJAAHHIMU, IPOMIOHYBATH 1HILLY TEMATUKY PpOOIT.

OcCKUIbKM B OCHOBHIHM IIKOJII B YYHIB 3arajioM c(opMOBaHi 0a30B1 €KCIIEPUMEHTAIbH1 YMIHHS i HABUYKHU, TO Y CTapIlUii IIKOJI1
OCHOBHOIO METOIO HAaBUAJILHOTO €KCIIEPUMEHTY € PO3BUTOK CAMOCTIMHOCTI Yy IJIaHYBaHHI JAOCIIKEHb, 10001 aIcKBATHUX METO/IB 1
3ac001B JOCHIIKEHHSI, TPOBEICHHI €KCIIEPUMEHTY, 00poOIIi Oro pe3yabTaTiB Ta popMyBaHHI BUCHOBKIB. HaB4yaibHMIl eKCIEpUMEHT
3 (13UKHU Ta aCTPOHOMIT OPIEHTOBAHUH HA Te, 00 YUHI 3aCTOCOBYBAJIM HA MPAKTHII PI3HOMAHITHI MeTOIU (PI3UYHOT Ta aCTPOHOMIUHOT
HAyKW, OMAaHOBYBAJIM E€JEMEHTH MPOBEJACHHS HAYKOBO-IOCIHITHOT POOOTH, CIHIBBITHOCWIA PE3yJbTAaTH MPAKTHUYHOI MisUIBHOCTI 3
TEOPi€r0, BUKOPUCTOBYBAJIM HA TIPAKTHUIII MDKITPEAMETHI 3B’ S3KHU.

CamocrTiliHe eKCTIEpUMEHTYBAaHHS YYHIB HEOOX1THO PO3IIUPIOBATH, BAKOPUCTOBYIOUN HAUTIPOCTIIIE 00JIaJHAHHS, 1HKOJIU HaBITh
camopoOH1 npuiaau i noOyrose obnanHaHHsA. Taki poOOTH MOBUHHI MaTH MOLIYKOBUI XapaKTep, 3aBAsSKH YOMY Y4HI 30aradyroThCs
HOBUMU (haKTaMU, y3aralbHIOIOTH iX 1 pOOJIATh BUCHOBKH.

Oco0aMBO BaXJIMBUM I 3a0€3MEYCHHS aCTPOHOMIYHOTO CKJIaJHUKA € TPOBEACHHS CIOCTEPEKEHbh HEOSCHUX CBITHIL
ACTpPOHOMIUHI CIIOCTEPEKEHHSI MOXKHA MPOBOAUTH BIIPOJIOBXK YyChOI0 HaBYAIBHOIO pOKY. BakimBO Hamepen moka3atu Ti 00’€KTH 1
SBUINA, SK1 HAJEKUTh BUBYATU. [li 4ac miArOTOBKU ¥ MPOBEACHHS CIOCTEPEKEHb HEOOXITHO MOSCHUTH YYHSIM, SIK KOPUCTYBATHUCh
«IIIKiTbHUM aCTPOHOMIYHUM KaJIeHJapemM» 4 «ACTPOHOMIYHMM KaJleHJapem» Ta PyXOMOI KapToro 3opsiHoro Heba. HeoOxinHo
3a0X04YyBaTH YUYHIB JI0 CAMOCTIIHOTO MPOBEJECHHS ACTPOHOMIYHUX CIIOCTEPEIKEHbD.
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BypxnuBuii po3BUTOK HAayKd M TEXHIKM MPU3BOAUTH J0 3HAYHOTO OHOBJICHHS 1H(OpMalii MpPO acTPOHOMIYHI 00’€KTH, iX
¢i3uuHi BracTuBOCTI. TOMy JOLITBPHO 3HAMOMHUTH Y4YHIB (30KpeMa, W  depe3 Mepexy IHTepHeT) 13 OCTaHHIMU HAyKOBHMH
BIIKPUTTSIMH, CYIPOBO/DKYBAaTH HABYaJbHO-BUXOBHMI TPOIEC CYyYaCHUMH HAOUYHHMHU 3aco0aMu, a TaKOX EKCKypCIIMU [0
oOcepBaTopiil 1 MIaHeTapiiB, HAYKOBUX YCTAHOB, (PI3UYHHUX Ta TEXHOJOTIYHHUX JTa00OpaTOpIid.

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

Opni€ro 3 HAMBaXIMBIMIMX JUISHOK pOOOTH B CHCTEMI HaBYaHHSA (I3MKM Ta aCTPOHOMII B IIKOJI € p038 'A3Y8aAHHA 3A0ay.
Po3p’sa3yBaHHs 3a1a4, 0COOIMBO MPUKIAJAHOTO 3MICTY, CIIPUSE 3aKPIIJICHHIO BUBYEHOIO MaTrepiaily, IEMOHCTPYE €IHICTh (DI3UKU Ta
aCTPOHOMIi 3 MaTEMaTHKOIO, Ta IHIIMMHU MTPEIMETaMU IPUPOTHUYOTO ITUKITY.

3amaul pi3HUX THUIIB MOXHa €()EKTUBHO BUKOPHUCTOBYBATH Ha BCIX €Talax 3aCBOEHHS HOBOT'O 3HAHHS: JUI1 PO3BUTKY 1HTEpECY,
TBOPYHMX 3/1I0HOCTEH 1 MOTHUBAIIl YYHIB /10 HAaBYaHHS (DI3UKH 1 ACTPOHOMII, i1 YaC NOCTAHOBKHU MPOOIEMH, 110 TOTPEOY€e PO3B’I3aHHS,
y mnpoueci (opMyBaHHS HOBUX 3HaHb YYHIB, BHpPOOJICHHS MPAKTHYHHUX YMiHb YYHIB, 3 METOI) IOBTOPEHHS, 3aKpIIICHHS,
cUCTEeMaTu3allll Ta y3arajJlbHEHHs 3aCBOEHOIO Marepialy, 3 METOI KOHTPOJIO SKOCTI 3aCBOEHHS HABUAJIBHOTO Marepiaily 4Yu
JI1arHOCTYBAaHHSI HAaBYAJIBHUX JOCSATHEHb Y4YHIB TOIIO. B ymMoBax OCOOMCTICHO OpIEHTOBAHOTO Ta KOMIIETEHTHICHOTO HaBYaHHSI
BKJIMBO 3IIMCHUTU A0OIp BIJIMOBIIHUX KOMIIETEHTHICHO 30PIEHTOBAHMX 3aBAaHb 3 YpaXyBaHHSAM MI3HABAIbHUX MOXJIMBOCTEH 1
HaxXWJIiB YUYHIB, PIBHS 1XHBO1 TOTOBHOCTI /10 TaKOi ISUIBHOCTI.

VY HaByaHH1 (I3UKHK 1 ACTPOHOMIT BaXJIMBOIO (POPMOIO POOOTH 3 YUHSIMU € CKJIAJJaHHs HUMH 33]a4y, AK1 32 3MICTOM NOA10HI J0
TUX, MO OynM po3B’s3aHl Ha YpOIl, Hampukiaa, obepHeHux 3amad. Lleit mpuiiom nocuTh €hEKTHUBHUN IJIE PO3BUTKY TBOPUMX
3n110HOCTEN Y4YHIB, iXHBOTO pO3YMOBOTO IMOTEHINaTy. BpaxoByrouu AWIAKTHYHE 3HAYEHHA GI3UYHMX 3a7a4, MPOMOHYETHCA
3aMpoBaJIUTH MPAKTUKYM 13 TX PO3B’SI3yBaHHs B MEKaxX KOKHOTO PO3ILITY.

dizuka
PiBeHb cTanaapry
10 xaac
(3 ronuHu Ha THXKACHB; Bchoro 105 roauH)

QuikyBaHi pe3yJibTaTH HABYAHHS YYHS/y4eHU] \ OpicHTOBHUI 3MiCT HABYAJIBHOI0 MaTepiaay

15



16

Beryn

3HaHH€EBUU KOMNOHEHM

Onepye noHammsamu i mepmiHamu:

CBITOTJISITHUM TMOTEHINa MPUPOJHUYNX HayK; GyHIaMEHTaIbHI (i3uyH1
TeOpii; OCHOBHI €Talyu PO3BUTKY (13UKH Ta aCTPOHOMIi B YKpaiHi 1 CBITI.
HisnvHicHutl komnonenm

xapaktepusye (i3UKy Ta aCTPOHOMIIO SIK MPUPOJHUYl HAyKH; HABOJAUTH
NpUKIaan PyHIaMEHTaIbHUX (PI3UYHUX TEOPIil: BU3HAYAE€ OCHOBHI €TaIu
1ICTOPUYHOTO PO3BUTKY (DI3UKU Ta ACTPOHOMII.

Linnichuu xomnonenm

BUSIBJISIE CTaBJICHHS 110  (Di3UKHU
byHIaMEHTATBHUX HAYK TIPO MIPUPOY;
OI[IHIOE BHECOK BITUM3HSHOT (DI3UYHOI Ta aCTPOHOMIYHOI HAYKH, BUJTATHUX
YKpaTHChKUX YYEHHX y PO3BUTOK CY4aCHOTO MPHUPOJTO3HABCTBA.

Ta acTpOHOMIi $K MPOBIAHUX

CiTOrnsAHUI TOTEHIla]l MNPUPOJHUYUX HayK. Poib
(G13UYHOrO Ta ACTPOHOMIYHOTO 3HAHHS B KUTTI JIFOJAUHU
Ta CyCHIIbHOMY pO3BUTKY. [louaTkoBi BiJIOMOCTI TIPO
dbyHaaMeHTaIbHI (I3UYHI TEopii SK OCHOBY Cy4acHOl
(b13UYHOT HAYKU.

AcTpoHOMIsSI AK mpupoaHHyYa Hayka. OCHOBHI eTanu
po3BUTKY (hi3uKHU Ta acTpoHOMIi. Di3MKa K TEOpETUUHA
OCHOBA Cy4acHOi aCTPOHOMII.

Po3aia 1. Mexanika

3HauHEBUU KOMNOHEHM

Onepye nowsammsamu i mepminamu: MEXaHIYHUHN pyX; MaTepiajabHa TOUKA,
TLJI0 BIJIIKY, 1HEpIiadbHa CUCTEMA BIIUTIKY, TPAEKTOPIs, MEPEMIILICHHS,
MPOUICHUH NTUISX, IIBUAKICTh, MUTTEBA MIBUIKICTH, PUCKOPEHHS,
MPUCKOPEHHSI BIJILHOTO MaAiHHS, TIePi0/1, 4aCTOTa, KyTOBA IIBUJKICTD,
JOLIEHTPOBE MPUCKOPEHHSI, BIAHOCHICTh MEXAHIYHOT'O PyXY; CHJIA,
pIBHOJIIHA CHUJI, Bara, Maca, 3aKOHU JUHAMIKU;, MEXaH14Ha po0oTa,
NOTYXHICTh, KIHETHYHA €HEPTisl, MOTEHI1aJIbHA €HEPrisd, po0oTa CHl
TSDKIHHS, TIPY>KHUX CHJI, CUJI TEPTS, IMITYJIbC, IICHTP Mac Tijla, MOMEHT
CHJIH, TIOCTYJIATH CIIEHIAJIbHOT TE€Opii BITHOCHOCTI.

Ioscnioe: OCHOBHI TIOHATTS Ta 3aKOHU, IpuHUKIK MexaHiku Ta CTB,
dbopmynu 1 Bu3HAYCHHS (13MYHUX BEJTUYMH, MATEMATHIHI BUPA3H

Mexaniuauit pyx. OcHOBHa 3ajaya MeEXaHIKA Ta
Croco0u oMucy pyxy Tija.

PiBHOMIpHMIT 1 HEPIBHOMIPHHI MPSMOJIHIMHUA pyX.
BiagHocHICTh pyXy. 3aKOH J10/IaBaHHS IIBUAKOCTEM.

[Ipuckopenns. PiBHOpUCKOpeHHit pyX.

I'padixku 3ayekHOCTI KIHEMATUYHUX BEJTUYMH BiJl 4acy
JUIS PIBHOMIPHOTO 1 PIBHOIIPUCKOPEHOTO
MPSMOJIIHIMHOTO PYXY.

PiBHOMIpHMIT pyX MaTepiaibHOI TOYKM TIO KOJIY.
HonientpoBe  mpuckopenns. KyrtoBa Ta  miHiliHA
MIBUAKICTD, B3a€EMO3B 130K MI’K HAMH.
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3aKOHIB MEXaHIKH, CyTHICTh MPUHIUIIB BiTHOCHOCTI ["anines ta

A EftnmTeitna, BiTHOCHICTh TOBXKWHU 1 Yacy, BITHOCHICTh OJTHOYACHOCTI
NOJIN y PyXOMiif 1 HEpYXOMii CUCTEMI BIAJIIKY, POCTOPOBO-YACOBI
BJIACTUBOCTI (D)I3UYHOTO CBITY.

Busnauae ymoBu, 3a AKuX MeXaHIuYHA €HEPTis, IMITYJIbC 30€PIraloThCs;
PIBHOBAru TiJ1; MEXI1 3aCTOCYBaHHSI 3aKOHIB MEXaHIKH.

Hisnvuicnuil komnonenm

Cnocmepieac i onucye pi3Hi BUIM MEXAHIYHOTO PyXy 1 MEXaHIYHOI
B3a€MO/IIT TLJT B IPUPOAL 1 TEXHILIL.

Po36’a3ye 3a0aui Ha 3aCcTOCYBaHHS:

- (QyHKI1OHAJIBHOT 3aI€KHOCTI MIXK (DI3UYHUMH BETUYMHAMU HA:
PIBHOMIPHUH Ta pIBHONPUCKOPEHUHN TPSIMOJIIHIMHUM PyXHU, BITHOCHUI
PyX, pIBHOMIpHUH PYyX IO KOy, pyX IMiJ €0 KUIBKOX CHJI, 3aCTOCYBaHHS
3akoH1B HptoTOHa, ApXiMena, BCECBITHROTO TSXKIHHS, 30€pEeKEeHHS
(eHeprii, IMITYJIbCY).

Excnepumenmanvno oocnioscye BIaCTUBOCTI PI3HUX BUIIB PYXY,
nepegipsie 3aKOHU PyXy 1 30€peKEHHS; 8UMIPIOE CUIIH.

Vumie rpadiuno 300pakatu GyHKIIOHATBHI 3a1€KHOCT1 OMTUCY
MEXaHIYHOTO PyXy Ta B3a€MOI].

Bukopucmosye naOyTi 3HaHHs y HABUAJIbHIN 1 MPAKTUYHIHN TISJIBHOCTI.

Linnichuu xomnonenm

BusiBiisie cTaBieHHs Ta OIIHIOE HA SIKICHOMY P1BHI pe3yJIbTaTH
BUKOPHUCTAHHS 3HAHb 3 MEXaHIKU B PEaIbHUX KUTTEBUX CUTYaAIlISX.
BucnoBmioe cy»KeHHs PO MPOCTIp 1 9ac, 3B’ 30K KIACUYHOI Ta

Cunm B MexaHini. [HepIiiaibHI CUCTEMH BIJIIKY.
[Tpunuun BigHocHOCTI ["amines. Maca. 3akonn HetoTona
Ta X 3aCTOCYBaHHS JJIs PO3B'SI3yBaHHS 3a/1a4.
['paBiTariitHa B3aeMoisl. 3aKOH BCECBITHHOT'O TSKIHHS.
Cuna TsK1HHS Ta Bara Tuia. Pyx Tija B o cuiiu
TSDKIHHS. BUibHE nagiHHs.

Pyx Tina mijg mi€ro KiabKoX cuil. 3aKkoH ApxiMena.
PiBHoBara ti. MoMEHT cuid. YMOBH pIBHOBaru TiJl.
[leHTp TSOKIHHS Ta LEHTP Mac Tija.

Imnysibe, 3aK0H 30€pEKEHHS IMITYJIBCY.

Kinetnuna 1 noteHuiansHa eHeprid. [loTykHicTb. 3akoH
30epeKeHHSI MEXaHIYHOi eHeprii. 3aCTOCYBaHHS 3aKOHIB
30€peKEeHHS B MEXaHIIIl.

Me3xi 3aCTOCYBaHHSI 3aKOHIB KJIACUYHOI MEXAHIKH.
OcHosHi nosioxxenass CTB Tta 1xH1 HacmaKu.
PensiTuBICTCHKMI 3aKOH TOAaBaHHS IBUIKOCTEN.

Pexomenoosani oemoncmpauii

BigHOCHICTB pyXYy.
HamnpsiM miBuaKoCTi i 9ac pyxy mo Kodmy.
OGepTaHHs TUJIa 3 PI3HOIO YAaCTOTOIO.
JlomaBaHHsI CyI, IO A1OTH IMiJ] KyTOM OJTHA JI0
OJTHOI.
5. Bara Tina mijg yac NpUCKOPEHOTO MiJHIMAHHSA Ta

MalHHA.
6. PiBHOBara T mijg A1€10 KIJIBKOX CHIIL.

W

17




18

PENATUBICTCHKOI (D13HUKH.

7. Hocmix i3 «okomooom ["aminesy.
8. ITlpo Teopiro BiAHOCHOCTI ((hparMeHTH BiI€0)

Haesuanvni npoekmu

Ilpaxmuxym i3 po3e’a3yeanns 3aoau
Jlabopamopruit npakmukym

Opienmosna memamuka eKcnepumeHmanbHux
pobim

BusHaueHHs MNPUCKOpEHHS pyXy TuIa MiA yac
MPSMOJITHIMHOTO PIBHOIIPUCKOPEHOTO PYXY.

Bu3zHaueHHs1 PUCKOPEHHS BUIBHOTO MAIIHHS T1JIa.

BusnauenHss  mepiogy, — 4acTOTH,  JIIHIMHOI
IIBUJIKOCTI Ta JIOLEHTPOBOIO MPUCKOPEHHS Tila MpHU
PIBHOMIPHOMY PYCI 110 KOJY.

BuzHnaueHHs 1ieHTpa Mac miockux Qiryp.

JlocnipkeHHs pyXy Tija, KHHYTOTO MiJl KyTOM J10
TOPU3OHTY.

Po3ain 2. MosekyJsipHa ¢i3uka Ta TepMoanHaAMiKa

3HauHEBUU KOMNOHEHM

Onepye nowsmmsamu i mepmiHamuy. aTOMU 1 MOJIEKYJIH, KUIbKICTh
pPEUYOBUHHU, aTOMHE SIAPO, HAHOMAaTepiaiu, OCHOBHI nojoxkeHHss MKT;
17IeaTbHUMN ra3, TUCK Ta3y, ra30B1 3aKOHU, OCHOBHE piBHSHHS MKT,
PIBHSIHHS CTaHy 1J1€aJIbHOTO T'a3y, 130MPOIECH; BHYTPIIIHS €HEpPris,
poborta razy, nepuMii 3aK0H TePMOAUHAMIKY;, HACUYEHA Ta HEHACUYCHA
napa, abCoJIFOTHa Ta BIAHOCHA BOJIOTICTb MOBITPS; TOBEPXHEBUI HATST
piAVMHY, 3MOYYBaHHSI, KaIJISIPHI SIBUIIA; MEXaHIYHA HAMpyTa, 3aKoH [ yKa,
moxyJib FOHra.

Tloscuioe: nuckpetHy O0ynoBy pedoBHUHU, OCHOBHI nojokeHHst MKT;

CyuacHi gociimkeHHs: OyJ0BH pEYOBUHHU.

Atomu 1 Mmoniekynu. bynosa aroma. Hanomatepiainu.

OcCHOBU MOJIEKYJISIPHO-KIHETUYHOI Teopii Oy10BH
PEYOBHHH.

Ineanbuuii ra3. Tuck ra3zy. OCHOBHE pIBHSIHHS
MOJIEKYJIIPHO-KIHETUYHOI ~ Teopii  1JIealbHOr0  rasy.
AOcoI0THA 1IKajaa TeMIIepaTyp.

PiBHsSIHHS cTaHy 1/1eabHOrO ra3y. [3omporecu.

Baytpimns enepris Tt Kimskicts Teruiotu. PoGota
TEPMOJIMHAMIYHOTO MPOLIECY. ITepmmi 3aKOH
TepMOIUHAMIKU. AiabaTHHI mpoTIec.
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BJIACTUBOCTI arperatHux craHiB peuoBuHU Ha ocHOB1I MKT,
TEPMOJMHAMIUYHUN Ta MOJEKYISIPHO-KIHETUYHHUM 3MICT TEMIIEpaTypH,
OCHOBHE PIBHSIHHS MOJIEKYJISIPHO-KIHETUYHOI TEOpii, Ta30B1 3aKOHH,
SHTPOIIIIO SIK XapaKTePUCTUKY HAIIPSAMKY 1 HEOOOPOTHOCTI MPOTIKAHHS
TIPOIIECIB y CUCTEMI; 3aCTOCYBaHHS MEPIIOT0 3aKOHY TEPMOIUHAMIKH JI0
130MpOIIeCiB, MPHUHITUII Jii TEIJIOBUX MAIIIMH, BIIACTUBOCTI P1AWH, T'a3iB Ta
TBEpIUX TUI Ta X (Pa3oBl mepexoau, 3aJE€KHICTh TUCKY 1 TYCTUHH
HACHYEHOI MMapu BiJl TEMIIEPATYPH, KAMUISIPHICTh 1 3MOYYBaHHS, Alarpamy
CTaHy PEYOBUHHU.

JlisinbHICHUL KOMNOHEHm

PO3B’sI3y€ 3a/1aui: Ha pO3PaXyHOK KIIBKOCTI pEYOBUHU; BUKOPUCTAHHS
ocHoBHOTO piBHSIHHS MKT; piBHSAHHS CTaHy ras3y; ra30BHX 3aKOHIB;
nepuioro 3akoHy tepmoaunamiku; KKJ[ TenioBoi MammHu; BU3HAYCHHS
BOJIOTOCTI MOBITPsI, TOBEPXHEBOTO HATATY; BU3HAUCHHS MOIYJIsS
PY>KHOCTI.

byoye Ta ananizye rpadiku 130mpouecis;

Excnepumenmanvro 0ocnioocye 130npoIecH, U3HAYAe BOJIOTICTh TTOBITPS,
CUJTy IOBEPXHEBOTO HATSATY PEUOBUHU.

Linnichuii komnonenm

OYiHIO€. 3HAYEHHS TEIJIOBHUX SIBUIN, BOJIOTOCTI, KANUIIPHUX SIBUINA JJIs
KUTTEASUIBHOCTI  OlocdepH; mepeBarn Ta HEAONIKH pPIZHUX JDKepen
€HEprii; YCBIJOMIIIOE BaXJIMBICTh 3HaHb MNpPO OyJAOBY PEUOBUHU  AJIs
PO3BUTKY CY4YaCHOI TEXHIKM Ta TEXHOJIOT1H, BCTAaHOBJIEHHS YHHHUKIB
HIKIJJIMBOTO BIUIMBY Ha JIIOJIMHY Ta HABKOJMIIHE CEPEAOBUINE Ta
BUPOOJICHHS METO/IIB HOTO 3MEHIIICHHS.

TemnoBi mammuu. [lpuHIMN a1 TEMJIOBHX MAIIMH.
[Mukn TtemmoBux wMamuH. KoedimienT kopucHoi il
TETJIOBUX MAIIIVH.

HeoGopoTHicTh TemnoBux npoiieciB. EnTpormis.

BiactuBocTi HacMUeHOI i HEHACUYEHOT TapH.

Bonoricts nositpsi.

[ToBepxHeBuit Hatar piguHu. 3MouyBaHHs. KaminspHi
SBUIIIA.

Hedopmarrii. MexaHiyHl BIACTMBOCTI TBEPIAUX TiJ.
Mopyms IOHnra.

Pexomenoosani oemoncmpayii
BiiactuBOCTI HacH4YeHO1 Napwu.
Kuninus Boau 3a 3HWKEHOTO TUCKY.
BbynoBa it npuHLMM 11T ICUXpOMETpa.
[ToBepxHEBUI HATAT PIAUHU.
Ckopo4eHHs MOBEPXHI MUJIBHUX ILUTIBOK.
Kaninspue migHiIMaHHS PIIAHMA.
[Ipy>xHa ¥ 3anumikoBa aedopmariii.
BuponyBanns kpucranmis.
BractuBoCTI Ta 3acTOCYBaHHS PIAKUAX KPUCTAIIB 1
MOJIIMEPIB.
10.3anexHicTh
TEMIIEPATYPOIO.
11.3miHa BHYTpILIHBOT
BUKOHAHHSI pOOOTH.
12.HeoOGopOTHICTh TEMJIOBUX MPOILIECIB.
13.[1puHnmn aii TEMJIOBOTO ABUTYHA.
14 . Mopeni pi3HUX BUJIIB TEIJIOBUX JBUTYHIB.

CoNORWDNE

MIXK 00’eMoM, THCKOM 1

eHeprii  Tija BHACIIIOK
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15.byaoBa X010 1JIbHOI MAILIMHU.

Haeuanvni npoekmu

IlpaxkmuKkym i3 po3e’a3zyeanus 3aoau

Jlabopamopruii npakmukym

OpienmosHa memamuxa eKxcnepumMeHmanibHux
pobim
BuB4eHHs 0JTHOTO 3 130MPOIIECIB.
Busnauennst koedilieHTa MOBEPXHEBOTO HATATY
plOUHMU.

Bu3HaueHHs1 MOyl IPYKHOCTI PI3HUX PEYOBHH.

Haesuanwvni npoexmu

Ilpakmukym i3 po3e’a3yeanns 3a0au

Y3azanvnuwioui 3anamms
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11 kaac
(4 ronuaM Ha TIXKACHD Bchoro 140 roguH, 3 HUX HAa aCTPOHOMIYHHI CKJIAJHHUK BIJTBOJUTHCS 35 TOIHMH)

Po3aia 1. EaxexkTpoannamika

3HanHEBUU KOMNOHEHM

Onepye noHammsamu i mepmiHamu.

TOYKOBUH 3apsifl, €NEKTpU3AIlis Ti, eISKTPUIHUN 3apsij,
eJICKTpUUHE ToJie, 3aKkoH KyoHa, JiHii Hanpy>KeHOCT1
CJIEKTPUYHOTO TIOJIS, HATIPY>KEHICTh €IEKTPUIHOTO OIS, IOTEHITia
Ta PI3HULA MOTEHI1ATIB, EHEPTisl €IEKTPUYHOTO MOJIsl, EIEKTPUYHA
€MHICTb, KOHJEHCATOP, NOCTIMHUI €IEKTPUYHUIN CTPYM, JKEPEI0
CTpyMy, CTOPOHHI cuii, cuia ctpymy, EPC, onip npoBijiHuKa,
HAJIPOBIIHICTb, IOTY>KHICTh €JIEKTPUYHOTO CTPYMY; MOCIIIOBHE 1
napajiesibHe 3'€THaHHS POBIAHUKIB; 3aKOH OMa, 3aK0H J>KoyJsi-
Jlenna, HOCIi €EKTPUYHOTO CTPYMY B PI3HUX CEpPEIOBHINAX, JIpKa,
€JIEKTPOHHO-TIPKOBHI Mepexif, eNeKTPOIITH, EJIEKTPOIITUYHA
JUCOITIAINS, €ICKTPOII3, 3aKkoH Dapajes, 10H13allis ra3iB, Ta30BUM
pO3psi Ta HOTO BUIU, TEPMOECTIEKTPOHHA €MICisi, MarHITHA
B3a€EMO/Iis, BEKTOP MarHiTHOI 1HAYKIIii, critla AMIiepa, cujia
JlopeHtia, siBUIIE €IEKTPOMATHITHOT 1HAYKI[li, MArHITHUHN TIOTIK,
npaBuiio JleH1a, 3aKoH e1eKTPOMArHITHOT 1HAYKITIi, SIBUIIE
CaMOIHAYKIII1, IHAYKTUBHICTb, EHEPTisl MarHITHOTO MOJISI CTPYMY.

lloscHioe: BMACTUBOCTI €IEKTPUYHOTO MOJIS, TPUHIUIT
CYMEepIO3Hllii, 3B’ 130K HAPYKEHOCT1 €JIEKTPUYHOTO OIS 3
PI3HUIICIO MOTEHI[IaNiB; CYyTHICTh CUJIOBOI Ta €HEPTreTUYHOL
XapaKTEPUCTHUK €JIEKTPUYHOIO 1 MarHiTHOTO NOJisA, 3aKkoH Oma 11715t
MOBHOT'O KOJIA, IPUPOJY €IEKTPUYHOIO CTPYMY B METAJIaX,

EnextpomaruitHa B3aemois. Enexrpuune mose.
Hamnpysxenicts enekTpuyHoro noJisi. [IpuHiun cynepnosuiiii.
Enextpryna B3aeMoJisi TOUKOBUX 3apa/iB. 3akoH KynoHa.

PeuoBuna B enextpuunomMy nodi. I[IpoBimHUKY 1
JIEJIEKTPUKU B €IEKTPUYHOMY TOJIL.

Po6ora i yac nepeMieHHs 3apsa1y B OJHOPITHOMY
enexkTpuuHoMy noui. [ToTeHIrian eleKTpUuYHOTO MOoJIs.
Pi3nHuirs noTeHianis. 3B’ 30K HAPY>KEHOCTI €JIEKTPUIHOTO
MOJIS 3 PI3HUIICIO MOTEHITIATIB.

EnextpoeMHicTh. EXEKTPOEMHICTH MIIOCKOTO
KOHJIeHcaTopa. 3’ eqHaHHs KoHAeHcaTopiB. Exnepris
€JIEKTPUYHOIO 1M0Jisl. BUKOpHCTaHHS KOHAEHCATOPIB Y
TEXHIII.

[TocTitnuit enextpuanuii ctpym. EnexrpopymriitHa cua.
3axon Oma 15t TOBHOTO KoJja. Po3paxyHOK eNeKTpUIHUX KiJT
3 MOCJIIIOBHHUM 1 TIapasieIbHUM 3'€ THAaHHSM IPOB1THHKIB.
Po6oTa Ta moTy»XHICTh €JIeKTPpUIHOTO CTpyMy. besneka min
yac poOOTHU 3 eIEKTPUYHUMU MTPUCTPOSMH.

EnexTpuunuii cTpym y MeTanax. 3alieKHICTh TUTOMOTO
onopy Bija Temnepatypu. HaanpoBiaHICTb.

EnexTpornpoBiHICTh HaNiBNIPOBIAHUKIB. BiacHa i
JOMIIITKOBA MPOBIAHICTh HAMIBIPOBIIHUKIB. EJEeKTpOHHO-
JTIPKOBUH TIepexiJi: HOTO BIACTUBOCTI 1 32CTOCYBAHHS.
HaniBnpoBiIHKUKOBA eleMeHTHa 06a3a Cy4acHOl
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eJIEKTPOJIITaX, Ta3axX, HAMBIPOBITHUKAX, BAKYYMi, €IEKTPOHHY
IPOBIHICTH METAJIIB Ta €IEKTPOIPOBIAHICTH HAIIBIPOBIIHHUKIB,
BJIACTUBOCTI TJ1a3MU;

MIPUPOJTY €ICKTPOMArHiTHOI B3a€MO/I11, /1110 MarHiTHOTO IOJIS Ha
MPOBITHUK 31 CTPYMOM, PYXOMI 3apsiKeH1 YaCTUHKH, 3aKOH
€JIEKTPOMATrHITHOT 1HAYKIII1, TPUHIIMM 11 €EKTPUIHUX JIBUTYHIB.
HisnvHicHutl komnonenm

Po3zé’azye 3adaui: Ha 3actocyBaHHsS GOpMYJT — HAIpPYXKEHOCTI
CIEKTPUYHOTO TIOJISI, HAMPYKEHOCTI TOJsi TOYKOBOTO 3apsay,
NPUHIUIYY CYNEPIO3UIlll TOJIB; €MHOCTI KOHJIEHCATOpa, E€HEeprii
3apsKEHOT0 KOHACHcAaTopa; Ha 3akoH OMa NSl MOBHOTO KOJa; Ha
PO3pPaxXyHOK  €JICKTPUYHUX KUI 3 MOCTIJOBHUM 1 TapajelbHUM
3’€JHAHHSAM TPOBIJHUKIB, BU3HAYEHHS pPOOOTH Ta MOTY>KHOCTI
CJIEKTPUYHOTO CTPyMy, Ha B3a€EMOJII0 MAarHiTHOro TIOJdS 3
MPOBIIHUKOM 31 CTPYMOM, 3aCTOCyBaHHS (opmyn cuiu Amriepa,
cumn  Jlopenna, 3akoHy enekTpoMmarHiTHoi iHaykiii, EPC
CaMOIHIYKIIIi, €HepTrii MAarHITHOTO TOJIA.

Buznauae nanpsm iHIyKIIHHOTO CTpyMy, cuiH JIopeHiia ta
Awmnepa;

3o06pasicye enekTpuyHe 1 MarHiTHE TOJie 3a JOTIOMOTOI0 CHIIOBUX
JIHINA, CXEMH 3’ €IHAHb.

Jlompumyemocs nipaBui 0€3MEKH KUTTEAISIILHOCTI 1T 4ac poOOTH
3 eJIEKTPUYHUMU TIPUIIaJIaMy Ta 00JIaTHAHHSM.

Excnepumenmansno Buznayae EPC mxepena ctpymy, JOCTIIKY€E
CJICKTPUYHI KOJIa 3 PI3HUMHM €JIEMEHTaMH, SBUIIA €JIEKTPOMAarHiTHO1
THTYKITII.

L{innichui Komnounenm

O11iHI0€ MEPCIEKTUBU TEXHIYHOTO BUKOPUCTAHHSI:

MIKpPOETIEKTPOHIKH.

Enextpuunmii cTpyM y po3urHax i po3riaBax
enekTpoiTiB. EnekTposis Ta Horo 3akKoHH.

["a30Bi1 po3psau Ta ix 3acTocyBanHs. [lna3ma.

Enextpuunuii ctpyM y BakyyMi. TepMoeneKTpOHHA
eMicisl.

3acTOCyBaHHS €JIEKTPUYHOTO CTPYMY Y PI3HUX
CepeoBUIIAX Y TEXHII 1 TEXHOJIOT1sX.

EnextpuuHa 1 MarHiTHa B3aemoii. Bzaemomis
IPOBIIHMKIB 31 CTpyMOM. MarHitHe nose ctpymy. JliHii
MarHiTHOTO MOJISl IPSIMOTO 1 KOJIOBOTO CTPYMIB. [HIyKIIIs
MarHiTHOro noJis. [ToTik MarHiTHOI IHIYKIIIi.

Jis Mar"iTHOTO TMOJIsl HA IPOBIAHUK 31 cTpymMoM. Cuia
Awmriepa. [list MarHiTHOTO TOJISI HA PyXOMI 3apsiiKeH1
yactuHku. Cuina Jlopenna. [punaimn nii enekTpuaHux
JIBUTYHIB.

EnexTpomaruitHa iHayKIig. MarHiTHUN OTIK. 3aKOH

eJeKTpoMarHiTHO1 1HAYKIT. CaMoiHayKIlig. [HIyKTUBHICTD.

Eneprist MmaraitTHOTO 1OJISI.
BukopuctranHs siBUIa eJIEeKTPOMAarHiTHOT 1HAYKIIIT B
Cy4JacHI! TEeXHII 1 TEXHOJIOT15X.

Pexomenoosani oemoncmpayii
1. EnextpuyHe 1moJie 3apsSKEeHUX KYIbOK.

2. bynoBa i 1ig KoHAEHCATOpa IMOCTIMHOI Ta 3MIHHOL

€MHOCTI.
3. EHepris 3apsKeHOr0 KOHACHCATOPA.
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HaMIBIIPOBITHUKOBUX MPUIIA/IIB; €NEKTPUUYHOTO CTPYMY B PI3HUX
CEPENOBUINAX; MATHITHOTO TOJIS B MEIUITMHI; MarHITHUX
BJIACTHBOCTEH PEUOBHHHU; E€HEPTrOCPEKTUBHICTh Pi3HUX
CIICKTPOTIPUIIAIIB;

YCB1JIOMJIIOE HEOOX1THICTh Ta OCHOBH1 TPUHITUTIH
C€HEepPro30epeKeHHS B ITOOYTI.

4. 3anexHictb cuin ctpymy Big EPC mxepena ta

MTOBHOTO OTIOPY KOJa.

Jis1 Mar"iTHOTO TOJIS HA CTPYM.

EnexrpomarnitHa inaykiis. [IpaBuio Jlenia.

7. 3anexnicte EPC 1HayKIii BiJl HIIBUIKOCTI 3MiHU
MarHiTHOTO TIOTOKY.

8. 3anexwnicte EPC camoiHayKIlii Bil IIBUAKOCTI 3MIHU
CUJIM CTPYMY B KOJIi Ta 1HIYKTUBHOCTI IIPOB1THUKA.

o

Hasuanwvni npoexmu

Ilpakmukym i3 po3e’a3yeanus 3a0au

Jlabopamopruii npakmukym

OpienmosHa memamura eKcnepumMeHmanibHux pooim

BusnaueHHsi eHeprii 3aps/KEHOTO KOHJIEHCaTopa Ta
HOT0 EMHOCTI.

[lepeBipka 3aKOHIB MOCTIJOBHOTO Ta MapajeIbHOTO
3'€IHaHHSA MMPOBITHUKIB.

Busnauennss EPC Ta BHYTpIIIHBOTO OIOPY JKEpena
CTpyMYy.

PosmmpenHss Mex BHUMIPIOBAaHHS aMmIepMeTpa Ta
BOJIBTMETDA.

JocnimKkeHHs BIIaCTUBOCTEHN P-n MEepexoy.

JlocmimxeHHS €JIEKTPUYHOTO KoJ1a 3
HaIIBIPOBITHUKOBUM J[10/I0M

Buznauenns €JIEKTPOXIMIYHOTO €KBIBaJICHTY
PEUYOBUHU.

JlocnikeHHs SIBHINA €JIEKTPOMATrHITHOI 1IHTYKITI].

Po3aia 2. KoauBanua Ta XBUJIi
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3nannesuil KOMnoHenm

Onepye noHsmmsamu i mepmiHamu.

BUJIM MEXaHIYHUX KOJMBaHb; TAPMOHIUHI KOJIMBAHHS; MEPIO]
KOJIMBaHb MaTeMAaTUYHOTO Ta MPYKUHHOTO MasiTHUKA; MEXaHI4HI
XBUJI1; TOBXKWHA XBWI, IHTEpPEPEHIIs 1 TU(PaKIis XBUIb, BUIbHI
€JICKTPOMArHiITHI KOJMBAHHS;, KOJMBAJIILHUNA KOHTYD; PE30HAHC,
BUMYIIICH] €JIEKTPUYHI KOJMBAHHS, 3MIHHUAN CTPYM,
TpaHchopMaTop, eIEKTPOMArHiTHI XBUIIL; CBITJIO, 3aKOHU
B1IOMBAHHS 1 3aJIOMJICHHSI CBITJIa, TUCTIEPCIs CBITIA,
1HTepdepeHIis, AMppaKiig Ta Mospru3allis cBITia, CUiIa CBITIA,
OCBITJICHHICTb, SICKPABICTb.

llosicnioe mepeTBOPEHHS €HEPrii B KOJIMBAIBLHUX CUCTEMAX;
YTBOPEHHS I MOIIMPEHHSI MEXaHIYHUX 1 €IEKTPOMArHITHUX XBUJIb;
J1ana3oHu €JIeKTPOMArHITHUX XBWJIb Ta iX BJACTUBOCTI; CYTHICTb
3MIHHOTO CTPYMY SIK BUMYIICHUX €JIEKTPOMArHiTHUX KOJUBaHb,
OyZI0BYy Ta IPUHIUI Jii TpaHCchopMaTopa; TMOSICHIOE HA SIKICHOMY
PIBHI MPUHIUIIA 1T €eKTPOINOOYTOBUX MIPHUIIAJIB 1 MPUCTPOIB
(pamio, TEMEKOMYHIKAIIITHUX MIPUCTPOIB TOIIO); CYTh XBHJIBOBHX
BJIACTUBOCTEH CBITJIa: TOMIMPEHHS CBITIIA B PI3HUX CEPEIOBHUIIAX,
pO3CitOBaHHS 1 IOTJIMHAHHS CBITJIA; IHTEPPEPEHITIIO i AUPPAKITIIO
CBITJIOBUX XBHJIb; MOJISIPU3AIII0 i TUCTIEPCIIO CBITIIA.
JisinbHICHUL KOMNOHEHM

ExcnepumenmanvHo BU3HAYAE MEPio]] KOJMBaHb MasTHUKA,
JOBXMHY €JeKTPOMAarHiTHOI XBUJI1 32 1i 4aCTOTOIO;

JTOCITIKYE 3aJICKHICTh TIep10y KOJIMBAaHb MasiTHUKA.

Po36’a3ye 3a0aui Ha 3acTocyBaHHA (HOPMYIIU B3aEMO3B’ SI3KY
JOBXUHU, MEPI0AY W MIBUIKOCTI MOIMKUPEHHS XBUJI1; 3aKOHU
TreOMETPUYHOI ONTHKH, P10 AUPPAKIIINHOI TpaTKH,

MexaHniuHi KonMBaHHA. ['apMOHIUH1 KONUBaHHA. PIBHSIHHS
TapMOHIYHUX KOJIMBaHb. MaTeMaTUYHMIA Ta MPY>KUHHUAN
MasTHUKH. [lepeTBOpeHHs eHeprii i1 Yac KOJIUBaHb.
Bumyieni konuBanHs. [1OHSATTS po aBTOKOJIMBAHHS.
Pe3onanc.

[lommpeHHs  MeXaHIYHMX  KOJIHMBaHb
cepenoBuii. [Ipunmun [roirenca.

BinbHi enexTtpoMarHiTHI KoJiuBaHHs. KoJIMBHHUI KOHTYP.

BumyiiieHi enekTpomMaraiTHi KOJIMBaHHS.

y  NPYyKHOMY

3MIHHUH CTpyM Ta #oro Xxapakrepuctuku.  Jlitoui
3HAQ4YEHHs Hanpyrd 1 cuium crpymy. Tpanchopmarop.
BupoObHunTBo, nmnepegaua Ta  BUKOPHCTAHHS — €Heprii

EJIEKTPUIHOTO CTPYMY.

YTBOpeHHSI 1 TOMIMPEHHS EJIEeKTPOMArHITHUX XBUJIb.
BnactuBocti enexkTpoMarHiTHUX XBwib. Di3uyHi OCHOBU
CYy4aCHOTO TEJIEKOMYHIKAIIMHOTO 3B’ SI3KY.

CBiTyioO K eneKkTpoMmarHiTHa XBwis. [lommpenHs
cBiTma B pi3HUX cepefosumiax. Edexr lomnepa.
[TornmuuanHs 1 po3citoBaHHS CBiTHa. [HTEepdepeHis 1
mudpakiis cBiTIOBUX XBwWib. llonmgpuzamiss ¥ nucnepcis
cBitTma. OCHOBHI  (OTOMETPUYHI BEIWYMHUM Ta  iX
BHUMIPIOBAHHS.

['eomeTpruHa oNTHKA SIK TPAHUYHUN BUIIAI0K XBUJIBOBOI.
3akoHM TeoMeTpuuHOi onTuku. [loOymoBa 300pakeHb,
oJliepKaHUX 3a JIONOMOror JiH3 1 n3epkain. Kyt 3o0py.
OnTu4HI TpUJIAAH Ta X 3aCTOCYBaHHSI.
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dboTOMETpUYHI BETUIHHH.

IIpeocmasnse orpuMaHi pe3ynbTatu rpadigHoO 1 32 TOITOMOTOIO
bopmyi. bynye 300pakeHHs, ofepkaHi 3a JOIIOMOTOIO JI3epKall 1
JIH3.

Linnichuu xomnonenm

O1iHIO€ BOXIIMBICTh CIIOCTEPEKEHD Y BCbOMY Jliana3oHi
€JIEKTPOMArHITHOTO CIEKTPa; MOXKJIMBOCTI BUKOPUCTAHHS P13HUX
BU/JIIB €JICKTPOMArHiTHUX XBUJIb Y TEXHIIll, HA BUPOOHUIITBI;
3aCTOCYBaHHS ONTUYHMX SBUIL Y TEXHILI i BAPOOHUIITBI.

W N

8.

9.

Pexomenoosani oemoncmpayii
BinbH1 KOMBaHHS BaHTa)Ky Ha HUTII Ta BAHTaXXY Ha
PY>KUHI.
BumyieHi KoJuBaHHs.
Pe3onanc.
BisbHI eeKTpoMardiTHI KOJIMBAaHHS HU3bKOT YaCTOTH
B KOJIMBAJIbBHOMY KOHTYpI1 Ta 3aJIEKHICTh IXHBOI
YaCTOTH BiJl €IEKTPOEMHOCTI Ta 1HAYKTUBHOCTI
KOHTYDY.
YTBOpEHHS 3MIHHOTO CTPYMY y BUTKY MiJ 4ac HOro
o0epTaHHsl B MarHiTHOMY IIOJII.
Ocuunorpamu 3MIHHOTO CTPYMY.
BunpomiHioBaHHS 1 TpUIMaHHS €1€KTPOMAarHiTHUX
XBUJIb.
CaiTnoBoS.
Opnep:xaHHsl IHTEpPEPEHLIHNHUX CMYT.

10. Iudpaxiist cBITIA BiJl BY3bKOI IIJIMHA Ta

nupakiiiftHOl TPaTKu.

11. lucnepcis cBiTaa mijg yac HOro MpOXOKEHHS KPi3h

TPUTPAHHY MIPU3MY.

Hasuanovni npoexmu

Ilpakmukym i3 po3e’a3yeanus 3aoau

Jlabopamopuuit npakmuxkym

OpieHmogHi memu eKCnepuMeHmaibHux pooim

BusHnaueHHsT TPUCKOPEHHS BIIRHOTO TAJIHHSA 34

JOIIOMOI'OIO HUTAHOI'O MasATHHKA.

JlocnipKkeHHsl KONMBAaHb MPYKUHHOTO MasATHUKA.
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BusnaueHHs po3AUTBHOT 31aTHOCTI JIFOJACHKOTO OKa.
BusHaueHHs OBXWHU CBITIIOBOT XBUIII.

Po3ain 3. KBanToBa ¢i3uka

3Hannesull KOMNOHEHm

Onepye nonsammsamu i mepminamu: crtana [lnaHka Ta ii 3HaYEHHH,
HIBUKICTh MOIIMPEHHS CBITJIA Y BaKyyMi, IOBITP1 i BOA1; PIBHSIHHS
Eitnmireiina g ¢gotoedexTy;  pagloOaKkTUBHICTb, o-po3maj, -
po3maj, y-BUIPOMIHIOBaHHS, MEPioj MIBPO3Maay, TEPMOSIECPHUI
CHUHTE3, MHUTOMa EHEPTis 3B'3KYy, CHEPreTHYHUN BUXIJ SACPHOL
peakxiii, KBapKH.

lloscHioe: cyTHICTh KBAHTOBHX NOCTYJaTIB bopa, eHepreTyHi
CTaHU aTOMa, MOJI0KEHHS XBUIIbOBOI 1 KBAHTOBOI TeOpii CBITIA,
piBHsiHHS EifHIITeliHa 115t potoedexTy; aTOMHI 1 MOJIEKYJISIPHI
CIIEKTPH, TPOTOHHO- HEUTPOHHY MOJIETTh AaTOMHOTO SJIpa; CTIHKICTh
anep, anbda- 1 6eTa-posnanu, reGpext Mac, GopMyiTy B3a€MO3B’ 3Ky
MacH Ta eHeprii, crocoOu 3a0e3nedeHHs 0e3MeKu IePHUX
peaktopiB 1 AEC, MeToau peecTparlii eleMEeHTapHUX YaCTUHOK.

JisinbHICHUL KOMNOHEHM

Po3g’sa3ye 3a0aui Ha po3paxyHOK eHeprii Ta iMIysbCcy (OTOHa,
3actocyBaHHs (opmynu Ilmanka, piBHaHHS ElHmTeitHa s
doTtoedexTy, kBaHTOBHX mocTynariB H.bopa, eHeprito 3B’s3Ky
aTOMHOIO $iIpa, 3aKOH PaJl0aKTUBHOTO pO3Maay, B3a€EMO3B’SI30K
MacH Ta €Heprii.

Linnichuii komnonenm

O11iHI0€ 1CTOpUYHI 0COOIUBOCTI PO3BUTKY BUEHHS PO CBITIIO,

KBaHToBI1 BiacTuBOCTI aToMa. KBaHTORBI IOCTy1aTH
M.bopa.

BunpoMiHiOBaHHS Ta NOTJIMHAHHS CBITJIA aTOMAMH.
ATOMHI 1 MOJIEKYJISIpH1 crieKTpu. HenepepBHUiI CIEKTP
cBitia. Crnekrpockorn. CrekTpanbHUN aHaji3 Ta Horo
3aCTOCYBaHHS.

KBanToBi BnactuBocti cBiTia. ['inmoresa M. Ilnanka
CaiTioBi kBaHTU. EHeprid Ta iMiysbCc pOTOHA.

®oroedext. PiBHsHHS doToedekTy.
dotoedexry. ConsuH1 OaTapei.

Atomue sapo. SAnepHi cum Ta iX ocoOmmBocTi. SAnepHi
peakiii. PagioakTuBHICT. 3aKOH PaJl0aKTUBHOTO PO3IAJY.
B3aemo3B’s30k mMacu Ta eneprii. EHepris 3B’s13Ky aTOMHOTO
sapa. SlnepHa eHepreTuka.

Jo3umeTpis. Jlo3w BUIIPOMIHIOBAHHS.
10H13YI0UOTO BUIIPOMIHIOBAHHS.

3acTocyBaHHS

3axuCT BIO

EnemenTapHi 4YacTMHKM. 3arajibHa XapaKTepUCTUKA
€JIEMEHTapHUX YaCTUHOK. KBapku. KocMmiune
BUINIPOMIHIOBaHHS. MeTronu  peectpailii  eJeMEHTapHHUX
YaCTUHOK.

Pexomenoosani oemoncmpayii
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CTaHOBJICHHS! KBAHTOBOI (PI3UKH. 1. ®otoedekT Ha TPUCTPOI 3 IMHKOBOIO TIACTUHKOIO.

2. ®otorpadii TpeKiB 3apAIKEHUX YaCTUHOK.
3. Kamepa Binbcona.

4. Jlozumerp.

Haeguanvni npoekmu

Ilpakmukym i3 po3e’a3yeanns 3a0au

Jlabopamopnuit npakmuxkym Opienmosana memamuka eKkCnepuMeHmanbHux pooim
CnocTtepexeHHs HeMepEePBHOIO 1 JIIHIHYATOrO CIIEKTPIB
pEYOBUHU
JlocmiKeHHS TPEKiB 3apsJKEHUX YaCTUHOK 3a
doTorpadissmu

AcmpoHoOMIYHUIL CKTAOHUK

Po3aia 1. OcHOBU NPAKTHUYHOI ACTPOHOMII

3Hanuesull KOMNOHEHm

Onepye nowsmmsamu i mepminamu. Cy3ipsi; TOUKH H JiHIT HeOecHOoi cdepu;
OJIMHUIII BiJICTaHEN B aCTpOHOMIi; HEOECH1 KoopArHaTH, 3akoHu Kerepa.
llosacHioe: TPUYMHYA BUAMMUX PYXIB CBITHII 110 HEOECHIH cdepi; NpUHLIMIT
BU3HAYCHHS BIJICTAHEH J10 HEOECHUX CBITWII, BU3HAYEHHS TPUBAJIOCTI
00U Ta KaJeHJapHOTO POKY 33 aCTPOHOMIYHHUMHM CIIOCTEPEIKCHHIMU;
PO3pI3HSE: MICIICBUM, ITOSCHHUI 1 BCECBITHIM Yac; THITH KaJleH1apiB.
JisinbHiCHUL KOMNOHEHM

BUKOPHCTOBYE PyXOMY KapTy 30pSTHOTO Heba JiJisi pO3B’sI3yBaHHS
MPaKTUIHUX 3aBJaHb; OPIEHTYETHCS Ha MiciieBOCTI o COHITIO 1
[TonsspHOIO 30p€ero.

Linnicnuii komnonenm

OI111HIO€ 3HAYEHHSI OCHOB MPAKTUYHOI ACTPOHOMIT JIJIsI MPAKTUYHUX

He6ecHi cBituna it HebecHa cdepa. Cy3ip’s.
Bu3naueHHs BiacTanel 1o HeOecHUX cBITHII. HeOecHi
koopauHaTu. Buaumi pyxu CoHIls Ta 11aHeT. 3aKOHU
Kennepa ta ix 38’5130k 13 3akoHamu HeroTOHAa.
AcTtpoHoMisl Ta BU3HaUeHHs yacy. Kanennap.

Pexomenoosani oemoncmpayii
1. Tenypiii.
2. I'moOyc 30psiHOro HEdA.
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noTped JIIOANHU

Haesuanvni npoexmu

Ilpakmukym i3 po3e’a3yeanus 3aoau

Po3aia 2. ®izuka CoOHAYHOI CHCTEMH

3HaHH€EBUU KOMNOHEHM

Onepye nonammsamu i mepmiHamu.

¢b13u4H1 0co0mmBOCTI Tl COHSYHOI CUCTEMU

eTany (OpMyBaHHs HAILIO] TUIAHETHOI CUCTEMHU.

TloscHioe: TPUYWHA MTAPHUKOBOTO €(PEKTy, MPUIMHN BUHUKHCHHS
MPUILIUBIB 1 BIAIUIUBIB; CYTh aCTEPOiTHOT HEOE3MEeKH I 3eMJll;
BUKOPHUCTaHHS 3aKOHIB PyXy HEOECHHUX TU JIJIsl IPAKTUYHUX MTOTPEO
KOCMOHABTUKH; OCOOJIMBOCTI PYXIB IITYYHUX CYITYyTHUKIB Ta
ABTOMAaTHYHUX MDKIUIAHETHUX CTAHIIMN;

JisinbHiCHUL KOMNOHEHM

HABOJUTH MPUKIAIN: TOCTIKeHHS T COHSIYHOI CHCTEMH 3 IOTIOMOTOI0
KOCMIYHUX araparis;

Linnichuu komnonenm

O1iHI0€ 3HAaYeHHS] BUBYEHHS TIJIAHET JIJIsl TPUPOJHUYMX HAYK Ta
BUPINIEHHS! TPAKTUYHUX MPOOJIEM JTIOACTBA.

3emist 1 Micse. [Ipupona tin COHSIYHOT CUCTEMH.
KocMmiuni mocaimxkeHas 00’ ekTiB COHSIYHOI CHCTEMU.
PyX IITy4YHHUX CYITyTHUKIB 1 aBBTOMaTUYHHUX
MDKIUIQHETHUX CTAHIIM. PO3BUTOK KOCMOHABTHKHU.
Kocmoronis CoHSIUHOI CHCTEMH.

Pexomenoosani oemoncmpayii
1. Cxema COHSIYHOI CUCTEMHU.
2. ®otorpadii maaHeT, IXHIX CYyIMyTHUKIB, MaJIUX TJIaHET,
KOMET.

Hasuanovni npoexmu

Ilpakmukym i3 po3e’a3yeanus 3aoau

Po3aia 3. MeToam Ta 3aco0u Qi3MYHHUX i ac

TPOHOMIYHMX JTOCTiT’KEHD

3HaHHEBUL KOMNOHEHM

Onepye noHsmmsamu i mepmiHamu:

Jliara3oHy BUMPOMIHIOBaHHS HEOECHUX CBITHIL, MpUHAMadi
BUINIPOMIHIOBaHHS; HA3€MHI Ta KOCMIYHI T€JIECKOIN; HEUTPUHHA 1

OcHoBHI (HOTOMETPUYHI BETUYNHH Ta X BUMIPIOBAHHS.
CnekTpockor.

CriekTpanbHMIA aHai3 Ta HOTO 3aCTOCYBaHHSI.
BunpomintoBanHs HeOecHUX CBITHI. MeToau
aACTPOHOMIYHHUX CrioCTepekeHb. [[punnumn ii 1 OygoBa

rpaBiTalliiiHa aCTPOHOMIsI.
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Toscnioe: TPUHINM 1T ONTUYHOTO TEJIECKOIA Ta paJdloTeIeCKONa;
0COOJIMBOCTI peecTpallii BUTPOMIHIOBaHHS HEOECHUX CBITHI;
OOTpYHTOBYE: BaXJIUBICTh CIIOCTEPEKEHb Y BCHOMY Jli1ara3oHi
€JIEKTPOMArHITHOTO CIEKTPa;

JisinbHICHUL KOMNOHEHM

JOTPUMYETHCS IPABUJI CIIOCTEPEHKEHHSI HEOECHUX 00 €KTIB 3 JOIIOMOTH
MIKIIBHOTO TEJIECKOIIA.

L[innicnuii komnonenm

O11iHI0O€ BHECOK aCTPOHOMIYHHUX 00cepBaTopiil YKpaiHu Ta CBITY Y
PO3BUTOK TEOPETHUYHOI Ta MPAKTUYHOI aCTPOHOMII, 3aCTOCYBAaHHS B
TeNeCKONOoOyAyBaHHI IOCATHEHb TEXHIKUA W TEXHOJOT1M.

ONITHYHOTO Ta Pal0TENIECKOIa, TETEKTOPIB HEUTPUHO Ta
rpaBiTaliiHuX XBWib. [IpuitmMadi BUIPOMiHIOBAaHHSI.
3acToCcyBaHHS B TEJIECKOMOOYyBaHHI JOCATHEHb
TEXHIKH 1 TexHOoJIOT1i. CyyacH1 Ha3eMH1 i KOCMI4YH1
TeJeckonu. ACTpOHOMIYH1 oOcepBaTopii.

Pexomenoosani oemoncmpayii
1. Tpy6a I'aninest (oNTUYHUI TEIECKOIT).
2. 3o00paxenHs (potorpadii) Ta cXeMu CydacCHUX
Ha3eMHHUX 1 KOCMIYHUX TEJIECKOIIB, IETEKTOPIB
HEUTPUHO Ta IPaBITAL[IHHUX XBUIIb.
3. ®otorpadii acTpoHOMIYHUX 00CepBaTOPIit

Hasuanwvni npoexmu

Ipaxkmukym i3 po3e’a3yeanus 3a0au

Po3xaia 4. 3opi i rajjakTuku

3HauHEBUU KOMNOHEHM

Onepye nowammsmu i mepminamu. 30ps, COHIYHA aKTUBHICTD, TOIBiHiHA
30ps, p13UUHI 3MIHHI 30p1, HEUTPOHHI1 30pi, YOPHI JIpH, raJJaKTUKa, 30PSHI
CKYITYCHHS, TYMAHHOCTI, KBa3apH.

Loscnwoe: dhiznuni ymoBu Ha CoHill; OyaoBy CoHIIS; MOXOMKEHHS TLISM,
npoTyOepaHIliB, CriajgaxiB; MUKIIYHICTh COHSYHOI aKTUBHOCTI; BILIUB
COHSIYHO1 aKTUBHOCTI Ha JKUTTS 1 37I0pOB’s Jitojeit Ta 6iocdhepy 3emii;
PI3HUIIIO MIXK TUIIAMU 31p; MPUYKMHY icHyBaHHS Monouynoro Hlnsxy Ha
30psiHOMY HeO1 3emuti; mpupoay 4opHoi nipu; Miciie COHSYHOT CUCTEMU B
["amakTwil; mpupoay TalakTHK 1 KBa3apiB; MPUPOTY aKTUBHOCTI SIEP
TJIAKTUK; METOJIH, 3 JOTIOMOTOI0 SIKUX BU3HAYAIOTh BIJICTaHI 110 3ip.

3opi Ta ix kiacudikaiis. Coniie, Horo GiznuHi
XapaKTepUCTUKH, OyaoBa Ta mxepena eHeprii. [Iposisu
COHSTYHOT aKTUBHOCTI Ta iX BIUIMB Ha 3€MJIIO.

Buau 3ip. [InanetHi cuctemu iHmumx 3ip. EBostrortis 3ip.
YopHi aipu.

Monounuii Hnsax. bygosa [Nanaktuku. Micue
Consiunoi cuctemu B ['anaktuiil. 30psiHI CKYITYEHHS Ta
acorianii. Tymannocri. [Tincucremu 'anaktuku ta ii
cripaJibHa CTPYKTYpa.

CsiTt ranaktuk. Kazapu.
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J{isAnbHICHUU KOMNOHEHmM

Pospisusce: 30pi, 30psAHI CKYITUEHHS 1 acoliallii, TyMaHHOCT1, MI>K30psiHE
CEpEIOBHIIIC.

Onucye: cieKkTpajabHy KiIacu(piKailito 31p; €BOIIOLI0 31p; METOIU
BUMIPIOBaHHS BiJCTaHEH 70 rajJakTHK; Kiacu(diKallio ralakTHK-
Jlompumyemocs nipaBun cnoctepekeHdss COHIIA.

Linnicnuii komnonenm

Or1iHIO€ MacIITaby aCTPOHOMIYHUX SBHII Ta 00’ €KTIB, Miciie COHSYHOT
cuctemu B [ anmakTuii.

Pexomenoosani oemoncmpayii
1. ®otorpadii CoHusg B pi3HUX J1arla30HaX XBUIIb.
2. ®ororpadii akTUBHUX YTBOPEHb Ha AUCKY COHIIS.
3. I'padixu yucen Boabda.
4. TlopiBHSHHS pO3MIPiB PI3HUX THIIIB 3ip.
5. Cxemu eBOJIIONIIT 31p.
6. 300paxkeHHs (pororpadii) 30psIHUX CKYITYEHb 1
TYMaHHOCTEM.
7. Cxema OynoBu ["anakTuKH.
8. 300paxkeHHs (pororpadii) pi3HUX TUIIB raTaKTHUK.

Hasuanvni npoexmu

Ilpakmukym i3 po3e’a3yeanus 3aoau

Po3xaia 5. BeecBir

3HanHesU KOMNOHEHM

Onepye nowsmmsamu i mepminamu. QyHIaMEHTaIbHI B3a€MO/IIi B IPUPO/IL,
AHTPOITHUM TTPUHLIUIL.

Tlosichioe. OCHOBHI €TaIM €BOJTIOLIT BCECBITY; OCHOBHI nosioxkeHHst CTB,
CIIOCTEPEKHI1 JaHi, sIKi MiITBEPKYIOTh Teopito Bennkoro Bubyxy; nmomryk
XKUTTSA Ha THIMX T1aHeTaX COHSIYHOT CUCTEMU; MI)KHAPO/IHI HAYKOBI
MPOEKTH 3 MOLIYKY >KUTTS Y BcecBiTi, BenmMKkoMacTabHy CTPYKTYpY
BcecBity; 3araibHONpUIHATI MOJIE1 (ClieHapii) HOTro MOXOKeHHS i
PO3BUTKY; IMOBIPHICTh ICHYBaHHS KHUTTS HA 1HIIUX IUIAHETAX, TI0TE3y
PO ICHYBaHHS 1HIIKUX BCecBiTIB; MPUPOIY PETIKTOBOTO
BUITPOMIHIOBaHHS; aHTPOITHUN TTPHUHIIHUIIL.

Linnichuii komnonenm

Busiense cmasnenns ma gpopmynroe oyinouHi CyJIKEHHs 10J10:
ocobsmBocTel 3emii Ak yHiKanbHO1 mimaHeTH COHAYHOI CUCTEMU;

dyHaaMeHTalbHI B3aeMojllii B mpupojal. Poib
G13BUYHOI Ta acTPOHOMIYHOT HayKk y ¢OpMyBaHHI
HAyKOBOTO CBITOTJISALY CYYacCHOT JIFOIMHH.
€1uHa NMPUPOJHUYO-HAYKOBAa KapTHHA CBITY. IcTopis
pPO3BUTKY ysBIeHb Tmpo BceecBit. IloxomkeHHs #
po3BuTOoK BcecBiTy. OCHOBHI TOJIOKEHHS CHEI1abHOI
Teopii BimHOCHOCTI. IIpoGnemu kocmosorii. JlroguHa y
BcecBiTi. AHTponHuii npuUHIUNI. IMOBIPHICTH KUTTS Ha
IHIIMX TUIaHeTaX. YHIKaJIbHICTH Hamoro Bcecsirty.
[IuTaHHs ICHYBaHHS 1HIIIMX BCECBITIB.

30




31

ICHYBaHHSI I03a36MHOT0 )KHUTTA y BCecBiTi; yHIKAIIbHOCT1 HAIIIOTO
Bcecnity.

Haesuanvni npoekmu

Ilpakmukym i3 po3e’a3yeanns 3aoau

Jlabopamopuuii npakmuxkym

Yi3arajpHI0OI04i 3aHATTSH

Pe3epB

Dizuka
IIpodinbHuii piBeHb

10 xaac

DizuYHNH CKIATHUK
(6 ronuH Ha THXACHB; BChOro 210 To/IMH)

QuikyBaHi pe3yJIbTaTH ‘ Opi€HTOBHHUI 3MiCT HABYAJBLHOI'0 MaTepialLy
Beryn
3HauHEBUU KOMNOHEHM CeiTOrnsAHUI TOTEHIIA TPUPOAHUYMUX HAyK. Poib
Onepye nowsmmsamu i mepminamu Hayka, HAyKOBa TEOPIs. (b13M9IHOTO 3HAHHS B )KUTTI JIFOJIUHUA Ta CyCHUTHHOMY
Ioscnioe ponb (I3MYHOTO 3HAHHS B XKUTTI JIIOJWHU Ta CYCHUIBHOMY | po3BUTKY. [loyaTkoBi Bi1oMOCTI Mpo (yHIaMEHTaIbHI
PO3BUTKY. ¢b13udHI Teopii TK OCHOBY CYy4acHUX (PI3UKH Ta aCTPOHOMI].

Linnichuii komnonenm
VY cBinoMIiTt0e HEOOXIAHICTh CAMOPO3BUTKY I CaMOHaBYaHHSI B yMOBax
r7100aJIbHUX 3MIH 1 BUKJIHKIB.

Po3aia 1. Mexanika

3HanHeBU KOMNOHEHM | KineMaTHUHHMIi ONUC MEXAaHIYHOTO PyXy MaTepiaibHOI TOUKH.
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Onepye nonammsamu i mepminamuy. MEXaHIYHUN PyX; MaTepiaibHa
TOUKa; TBEPAE T1JI0; LIEHTP MACH Tija, TUIO BIJUIIKY, 1HEpIiabHa Ta
HElHepliagbHa CUCTeMa BIUTIKY, PailyC-BEeKTOP, TPAEKTOPIS,
nepeMilieHHs, TPOUAeHUHN IUISAX, MBUIKICTh, MPUCKOPEHHS,
MIPUCKOPEHHSI BIILHOTO MaIiHHS, TIepi0/1, 4aCTOTa, KyTOBa IBUJKICTD,
JOLIEHTPOBE MIPUCKOPEHHS, TAHT€HIIIMHE TPUCKOPEHHS, BIIHOCHICTb
MEXaHIYHOTO PyXY; 3aKOHH IMHAMIKH; TUCK, B A3KICTh,
TypOyJICHTHICTh, 3aKOHU MEXaHIKU PIAMH 1 ra3iB; MexaHi4Ha pooOoTa,
MOTYXHICTh, KIHETHYHA €HEPTis, MOTEHI1aJIbHA €HEPT1s, po00Ta CHII
TSDKIHHS, NPY>KHUX CUJI, CUJI TEPTS, IMITYJIbC, MOMEHT IMITYJIbCY,
MOMEHT CWJIH; IOCTYJIATH CHEUIAIbHOT TEOP1i BITHOCHOCTI.

lloscHioe: OCHOBHI IOHSTTS Ta 3aKOHU, IPUHIIMIIH, TPABUJIA MEXAHIKU
ta CTB, popmynu ajist BusHaUeHHs (PI3UYHUX BEJIIMUUH, MATEMATUYH1
BHUpa3u 3aKoHIB MexaHiku Ta CTB, BracTUBOCTI IPOCTOPY 1 Yacy y
KJIACUYHIN MeXaHili Ta y CreliaibHIi Teopii BIAHOCHOCTI, CyTHICTh
MPUHIUIIB BiIHOCHOCTI ["anines ta A.EiHIITeitHa, BIIHOCHICTh
JIOBKMHU ¥ 4acy, BIAHOCHICTh OJJHOYACHOCTI TIOJIIH Y pyXOMii i
HEPYXOMIl CUCTEMI BIJUJTIKY, IPOCTOPOBO-YACOBI BIIACTUBOCTI
(b13UYHOTO CBITY.

Busnauae ymoBu, 3a SKUX MeXaHI4YHA €HEPTisl, IMITYJIBC, MOMEHT
IMITyJIbCY 30€piraloThCsi; pIBHOBAru TBEPJOTO T, MEXI
3aCTOCYBaHHS 3aKOHIB MEXaHIKH.

JisinbHICHUL KOMNOHEHM

Cnocmepieac i onucye pi3Hi BUIM MEXAHIYHOTO PyXy 1 MEXaHIYHOI
B3a€MO/IiT T1J1 B MPUPOJIL 1 TEXHIIII.

Po36’sa3ye 3a0aui (p13HUX BUIIB 1 TUIMIB, Y TOMY YHCII1 KOMOIHOBaHI 3
KUTBKOX po3/1TiB (h13UKHU) HA 3aCTOCYBAHHS:

PiBHOMIpHMIT 1 HEpIBHOMIpHUH NpsAMONIHIHHUN pyX. ['padiku
3aNIe)KHOCTI KIHEMAaTHYHUX BEJIMYUH BiJ Yacy y
PIBHOMIPHOMY 1 pIBHOTIPUCKOPEHOMY pyXax.

BignocHicTe MexaniuHoro pyxy. Kinematuusi
XapaKTePUCTUKHU B PI3HUX CUCTEMaX BIIJIIKY: BIJIHOCHI Ta
1HBapiaHTHI BeJmuuHHM. [IpuHIun BigHOCHOCTI ["amies.
Knacuunuit 3aKkoH 10/1aBaHHS MIBUAKOCTEH.

Kpusomniniiiauii pyx. PiIBHOMIpHUI Ta HEPIBHOMIPHUH pyX IO
KOJLy.

OCHOBHI ITOHATTS 1 3aKOHU JUHAMIKH.

[HepianpHI Ta HETHEPIIadbHI CUCTEMU BIJIJIIKY 1 SIBUIIA, 1O
B HUX CIIOCTEPITalOThCH.

Cunu B MexaHiii.

[ToTeHuianbHa Ta KIHETUYHA €HEPTIi.

YMOBU piBHOBaru TBEPAOro Tijja. MOMEHT CUJIH.
OGepTanpHuii pyx TBeporo Tijia. OCHOBHE PIBHSIHHS
JTUHAMIKA 00epTaIbHOTO PYXY.

MowmenT imnynbey. KiHeTuuHa eHepris Tijia, sike
obepraeThcs. ['ipockor.

3akoHM 30€pEKECHHS B MEXaHIIIl: 3aKOH 30epeKeHHS
IMITYJIbCY, 3aKOH 30€peKEeHHSI MOMEHTY IMITYJIbCY, 3aKOH
30epexeHHs EHEePTii.

Mexanika piuH 1 ra3iB: TUCK Y PiIMHAX 1 ra3ax, 3aKOH
[Tackans, 3akoH Apximena, 3aKkoH bepHyuti, B’ SI3KICTb.
Mesxi 3acTOCyBaHHS 3aKOHIB KJIaCUYHO1 MexaH1ku. OCHOBHI
nostokeHHsa CTB Ta ixH1 Hachiaku. PelnsITHBICTCEKHUI 3aKOH
JI0JIaBaHHS IIBUAKOCTEH.
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- (DyHKI10HAJIBHOT 3aJI€KHOCTI MIXK (D13MYHUMHU BEIMYUHAMHU Ha:
PIBHOMIPHUH Ta PIBHOMPUCKOPEHUI MPSIMOIIHINHUIN pyXH, BIAHOCHUIN
PYX, PIBHOMIpHUI Ta HEPIBHOMIPHUN PyX IO KOy, 00€pTAIbHUN PyX
TBEPJIOTO T1JIa, PyX IiJI J1€10 KITBKOX CUJI, PYX 3B SI3HUX T, pyX
PIJIMH 1 ra3iB, pyX B HEIHEPIIIAJIbHUX CUCTEMaX BITIKY; PyX TiJ,
IMIBUJIKICTD IKUX HAOIMKAETHCS OO IMIBUIKOCTI CBITIIA;

- 3akoHiB: HptoToHa, ['yka, Apximena, bepHysti, BCECBITHBOTO
TSDKIHHS, 30€peKeHHs (€Heprii, IMITYJIbCY, MOMEHTY IMITYJIbCY);
nepeTBopeHHs JlopeHna, pensiTUBICTCHKUM 3aKOH J0/JaBaHHS
IIBUJIKOCTEH.

Excnepumenmanvno 0ocniodcye BIaCTUBOCTI PI3HUX BUAIB PYXY,
8U3HAYAE TTapaMEeTPH Pyxy (MPUCKOPEHHS PYXY, BUCOTY 1 JAIBHICTh
MOJIOTY T1JIa, KHHYTOTO MiJ KyTOM IO TOPU30HTY, KOE(DILIIEHT TEPTH);
nepegipsie 3aKOHU PyXy 1 30€peKEHHSI; 8UMIPIOE CUITH.

3acmocosye METOAN MOACTIOBAHHS Ta aHAJIOTIN IS TTOSICHEHHS
MEXaHIYHHX SBUII] 1 IPOILIECIB.

Vuie rpadiuno 300paxaTi GyHKIIOHATBHI 3aJI€KHOCTI OMTUCY
MEXaHIYHOTO PyXy Ta B3a€MOJII.

Bukopucmosye nabyTi 3HaHHS Y HaBUAJBHIN 1 TPAKTUYHIN JiSTTBHOCTI.

Linnichuii komnonenm

BusiBiisie cTaBieHHs Ta OIIHIOE HA SIKICHOMY P1BHI pe3yJIbTaTH
BUKOPUCTAHHS 3HaHb 3 MEXaHIKHU B pEeaJIbHUX JKUTTEBUX CUTYaIlIsIX.
BucnoBmioe CyIsKeHHs PO MPOCTIp 1 Yac, 3B’ 130K KIACUYHOI Ta
PENSTUBICTCHKOI (PI3UKHU.

Pexomenoosani oemoncmpayii
1. BimHOCHICTB PyXYy.

N

BIJIJTIKY.
Hampsim mBHUIKOCTI i 9ac pyxy MO KOJy.
OO6epTanHs TiJ1a 3 PI3HOIO YaCTOTOIO.

PiBHOBara T mij] 11€10 KITBKOX CHIL

YMOBH piBHOBAru Ti.

Hocmig 13 «oxkonodom I"amimes.

. IIpo Teopiro BiIHOCHOCTI ((PparMeHTH B1JI€0)

10 3aJIe’KHICTh CUJIM HPY>KHOCTI B Jedopmarti.
11.Cunu TepTs.

12.3mina eHeprii Tii Npy BUKOHAHHI POOOTH.
13.B3aemMHI TepeTBOPEHHS KIHETUYHOT 1 MMOTEHITIaTbHOT
EHeprii.

©ooNo R W

JlomaBaHHsI CHJI, IO AIFOTH MiJ KyTOM OJIHA JIO OJTHOI.

3anexXHICTh TPAEKTOPII pyXy Tijia BiJ 0OpaHOi cucTeMu

Hasuanovni npoexmu

Ilpaxkmukym i3 po3e’a3zyeannus 3a0au
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Po3ain 2. MoJsiekyJsipHO-KiHeTHYHA Teopis OyaoBu peyoBuHH. Tepmoannamika

3nannesuil KOMnoHenm

Onepye nowsmmsamu i mepmiHamu: aToM, siApo, HyKJIOHH, 130TOIH,
MPOTOHHO-HEUTPOHHA MOJIeTIhb AaTOMHOTO si/ipa, HaHOMaTepialy,
MOJIEKYJIIPHO-KIHETUYHA TEOPisl, CUIM MOJIEKYJISIPHOI B3aEMO/IIT,
BIJIHOCHA MOJIEKYJISIpHA Maca, aTOMHA OJIMHUIIS MacH, KIJTbKICTh
PEYOBUHH, MOJSIpPHA Maca, HOPMaJlbHI YMOBH, 3aKOH ABOTajpo,
171eaIbHUI a3, OCHOBHE PIBHSHHS MOJIEKYJISIPHO-KIHETHYHO1 TEOpii
ra3iB (piBHsSHHS Knaysiyca), TUCK, cepeHs KBaJjpaTU4YHa IIBUIKICTh
PYXy MOJIEKYJ, YHIBEpcallbHa ra30Ba CTajla, TEMIIEpaTypa, YUCIIo
CTYIIEHIB CBOOO/IM, CTATUCTUYHI 3aKOHOMIPHOCTI, PIBHSIHHS CTaHy
171eaIbHOIO ra3y, napiiajbHUI TUCK, 3aKOH JlanbToHa, ra30B1 3aKOHH,
BHYTPIILIHS €Hepris, podoTa ra3y, 3aKOHU TEPMOJIMHAMIKH, EHTPOII,
uuki Kapno, aniadbatuuii npouec, KK/[ TeroBoro nsuryHsa;
HAacUYEHA Ta HEHaCUYeHa Mapa, abCOJIFOTHA Ta BIJIHOCHA BOJIOTICTh
MOBITPS; TOBEPXHEBUM HATAT PIAWMHY, 3MOUYBAaHHS, KAUISPHI SBUIIA;
BJIACTUBOCTI KPUCTATIYHUX 1 aMOp(PHUX T1JI, MEXaHIUYHA HAIPYTa,
3akoH ['yka, Mmoaysns FOHra, giarpama po3Tsry TBEpAMX Tij; piBHOBara
¢a3 ta pazoBi nepexoau.

Tloscuroe: MeToau TOCHIKEHHS O0y/10BU PEUOBUHH;

JTUCKpeTHY OyZI0BY pe4oBUHM, OCHOBHI nosioxkeHHs MKT; crocobu
BU3HAYEHHS PO3MIPIB 1 Mac MOJIEKYJ, IPUPOJLY CHII MIKMOJIEKYJISIPHOT
B3aemoii, gocuin LllTepHa, B1aCTUBOCTI arperaTHUX CTaHIB PEYOBHUHU
Ha ocHOB1 MKT, MIKpOCKOMIYHI Ta MAKPOCKOIIIYHI [TapaMeTpH rasy,
TEPMOJIMHAMIYHUNA Ta MOJIEKYJIIPHO-KIHETUYHUHN 3MICT TEMIEpaTypH,
OCHOBHE PIBHSIHHS MOJICKYJIIPHO-KIHETUYHO1 TEOPIi, ra30B1 3aKOHHU,

OCHOBHI MOJIOKEHHSI MOJIEKYJISIPHO-KIHETUYHO1 TEOopil
OynioBH peuyoBUHH. ATOMH 1 MosieKysH. byioBa atoma i
aTomHoro siipa. CydacHi MeToIu AOCTIHKEHHS OyJ0BU
pedyoBunu. Hanomarepianu.

[neanbHuii ra3 sk ¢izuuna mozaenb. [IIBUIKOCTI MOJIEKYT
ra3y Ta ix BumiproBaHHs. Tuck rasiB. OCHOBHE piBHSHHS
MOJIEKYJISIPHO-KIHETUYHOI Teopii ra3iB. PiBHSHHS cTaHy
imeanpHOrO rasy. ['a30Bi 3aKOHHU.

OCHOBM TEPMOJIMHAMIKH: OCHOBHI IMOHATTS TEPMOJIUHAMIKH,
NEepIINNA 3aKOH TEPMOAMHAMIKH, poOO0Ta 11€aJIbHOTO ra3y Mpu
1301poliecax, aaiadaTHU Ta MOMITPONHUHN poLecu 000POTHI
Ta HeoO0opoTHI nponecu. Extponis. [ukmu TenmoBux
MamuH, uukia KapHo, Apyruil 3akoH TEpMOJMHAMIKH, TPETIN
3aKOH TEPMOIUHAMIKHU.

PeanbHi razu

BrnactuBocTi HacuueHoi ¥ HeHacuueHoi napu. BomoricTs
MOBITPSL.

TBepai Tina (kpucTtaniuni Ta aMopQHi), MEXaHIuH1
BJIACTUBOCTI TBEPAMX TiJI, MEXaHIYHA HAIIPyTa, MOTYJIb
IO#nra, TeniaoBe po3MMPEHHS TBEPANUX TIII.

Pinunu: 3aranbHi BIaCTUBOCTI OYJIOBU PiAMH, TOBEPXHEBUI
map piJIiHY, MOBEPXHEBUHN HATAT, OCMOTUYHUHN THUCK,
3MOYYBaHHS, KaUIAPHI SBUILA.

Pinki kpucranu.

PiBHoBara (a3 ta azosi nepexoau.
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CHTPOIIIIO K (QYHKI[ISI CTAaHY TEPMOAMHAMIYHOI CHCTEMU;
3aCTOCYBaHHS MEPIIOTO 3aKOHY TEPMOJIUHAMIKH JI0 130TIPOIIECIB,
TIPUHITAT i1 TETUIOBUX MAIIWH, BIIACTUBOCTI PIAMH, Ta3iB Ta TBEPIUX
T Ta iX (a30B1 MEPEX0/IU, 3AICKHICTh TUCKY 1 TYCTHHH HACUYCHOT
napy BiJl TeMIEpaTypH, KamisspHICTh 1 3MOYYBaHHs, JllarpaMy CTaHy
PEYOBHHH.

HisnvHicHutl komnonenm

Cnocmepieae i onucye G13M4HI BIACTUBOCTI PEYOBUHH Y IPUPOJ1 i
TEXHIIII.

Po36’a3ye 3anaui (pi3HUX BUIIB 1 TUIIIB, Y TOMY YMCJII KOMOIHOBAaHI 3
KUJIBKOX PO3J1UIIB (PI3UKHM) HA: pO3PaXyHOK KUIBKOCTI pEYOBUHH,
BUKOpUCTaHHsA 0ocHOBHOTO piBHSAHHSA MKT, piBHsAHHS cTaHy rasy,
ra3oBHX 3aKOHIB, epuioro 3akony repmoanHamiku; KK/ rermoBoi
MAaIlTMHU; BU3HAYCHHSI BOJIOTOCTI TTOBITPS, IOBEPXHEBOTO HATATY;
BU3HAYCHHS MOJYJISI PY>KHOCTI.

byoye ta ananizye rpadiku 130MpoIeciB; Alarpamy po3TAry.
Excnepumenmanvro oocniosicye 130nporecu, BUMIPIOE BOJIOTICTh
MOBITPS, aTMOC(EpHUIT TUCK; BU3HAYAE KOS(DIIIEHT ITOBEPXHEBOTO
HATATY PiUH, MOJYJIb MPY>KHOCTI TYMHU.

3acmocosye METOI MOJICTTIOBAHHS Ta AHAJIOT1H JIJIs1 TOSICHEHHS
TEITIOBUX SBUII] 1 TIPOIIECIB.

Bukopucmosye naOyTi 3HaHHS y HABUAJIBHIN 1 MPAKTUYHIN TISJIBHOCTI.

Linnichuu xomnonenm

Bucnosntoe cyoocenns moao rio0aibHUX MPoOJIeM JIF0ACTBA,
MOB’sI3aHUX 3 CHEPTeTUYHUM Ta PECYPCHUM 3a0€3MeUCHHSIM, 3MIHU B
KJIIMaTi 3eMJIl, poJib TeTNIOEHEPTETUKHU B €KOHOMIII1 Ta CYCHIJIBHOMY
YKUTTI KpaiHu, €KOJIOT14HI 3arpo3u I10J10 BUKOPUCTAHHS TETIOBUX

Pexomenoosani oemoncmpayii
Mopnens nocniny Pesepdopna.
BnacTuBocTi Hacu4eHO1 mapwu.
Kuninust Boau 3a 3HUKEHOTO TUCKY.
Bbynosa i npuHIMN Aii ICUXpOMETpa.
[ToBepxHeBuUll HATAT PIIUHU.
CxopodeHHs MOBEPXHI MUJIBHUX TLTIBOK.
Kaninspue migHIMaHHS PIIUHMA.
[Ipy>xHa ¥ 3anumikoBa aedopmariii.
. BuponryBanHs kpucTais.
10 BractuBocTi Ta 3acTOCYBaHHS PiAKUX KPUCTAIIB 1

MOJTIMEPIB.

CoNoakwWNE

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

12.3miHa BHYTPIITHBOI €HEPTii Tija BHACTIIOK BUKOHAHHS

poooTH.
13.HeoOOopOTHICTH TEIIOBUX MPOIIECIB.
14.TTpuHIun Aii TEIJIOBOTO JBUT'YHA.
15.Mopeni pi3HHX BUIB TEIJIOBUX ABUTYHIB.
16.byoBa X010 1UJILHOI MAIITMHHU.
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MaIliH, 3a0pyJHEHHS CEPEIOBUINA, BAPOOHHUIITBA TA YTHIII3AITi]
CUHTETUYHHUX MaTepiaiB.

Oyintoe BILTUB BOJIOTOCTI MOBITPS HA JKMBI OpraHi3MU Ta TEXHOJOTIYHI
MIPOIIECH; TIO3UTUBHUY 1 HETaTUBHUI BIUIMB MIOBEPXHEBO-aKTUBHUX
PEUYOBHH, KaNUISPHUX SBUII B MPUPOJI Ta TEXHIIll, Cy4acH1
TEIJI0130JIA1IIMHI MaTepialiu.

Jlabopamopruii npakmuKkym

3a pe3yabpTaTaMy BUKOHAHHS JIA0OPATOPHOIO MPAKTHUKYMY Y4HI
OBOJIOJIIBAIOTh €KCIIEPUMEHTATLHUMU METOJIaMH BUMIPIOBAHHS
(G13UWYHUX BEJTMYUH, JOCIIKEHHS SBUII, YOCKOHATIOIOTh HABUYKU
po6oTH 3 GI3UYHUMHU NPUIIAJIAMH, YIOCKOHATIOIOTh 31aTHICTh
y3arajJbHIOBATH JOCIIJIHI (DAKTH 1 pOOUTH BUCHOBKH PO
CIIOCTEpEKYBaHI SIBUIIA 1 TPOLIECH.

SEURERRN

7.
8.

9.

BuzHnaueHHs1 pUCKOPEHHS TiJIa M1 4ac
PIBHOIIPUCKOPEHOTO PYXY.

JlocmmkeHHS BITBHOTO TaIiHHS T1IL.
JlocnikeHHs: pyXy Tija, KHHYTOTO TOPU30HTAILHO.
BuzHaueHHs neHTpa mMac miockux Qiryp.
BumiproBaHHs NPUCKOPEHHS BUIBHOTO M 1HHS.
JlocniKeHHs pyXy Tijla, KHHYTOTO BEPTUKATIHLHO
BrOpy

BumiproBanHs Macu TUI.

JlocniKeHHS! TPYKHUX BIACTUBOCTEH TiJl.
BuznauenHns Moyis pr)I(HOCTl TYMH.

10. docmimxeHHs pyxy 3B’ sI3aHUX TiJ.
11.Bu3HayeHHs TaIbMIBHOTO IUIAXY TiJIa Ta KoeQilieHTa

TCPTA KOB3aHHA.

12. locmimkeHHs: IEpETBOPEHHS TOTEHITIABHOT €HEpTil B

KIHETUYHY .

13. HocaikeHHs MEXaHIYHOTO PYXY T1JI 13 3aCTOCYBAHHAM

3aKOHY 30€peKEHHsI CHEPTii.

14. TocnimkeHHs: 00epTaIbHOTO PyXy TBEPJOIO Tija.
15.0uiHt0BaHHS PO3MIpIB MOJIEKYIL.
16.BumiproBanHs aTMOC(HEPHOTO THCKY.
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17.Buznauenns noctiitHoi bonbimana.

18.Bu3HaueHHs KIIbKOCT1 BOJSHOI MapH B MOBITPI.

19.BuBueHHS OJJHOTO 3 130TPOIIECIB.

20.BusnauenHs koedilieHTa TOBEPXHEBOI'O HATATY
PIIVHH.

21.BuzHaueHHs MOAYJIsl IPYKHOCTI PI3HUX PEYOBHH.

Haeuanvni npoekmu

Ilpakmukym i3 po3e’a3yeanus 3aoau

Yi3arajpHI0OI04i 3aHATTH

Peseps
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ACTPOHOMIYHHUI CKJIATHUK

(1 rox. Ha THXKJIEHb BCHOTO 35 TON)

OuikysaHni pe3ynomamu

| OpienmogHUiIl 3MiCM HABYAILHO20 Mamepiany

Beryn.

Sunannesull KoOMnoHenm

Onepye nowsmmsamu i mepminamu. 00’ €KTH TOCTIHKEHHS B aCTPOHOMII,
OCHOBHI PO3/ILJIM aCTPOHOMI1; KOCMi4HI MPOTPaMHU.

llosichioe: pUYMHY, 0 3yMOBUJIU ¥ CTUMYJTIOBAJIM 3aPOXKEHHS i PO3BUTOK
aCTPOHOMIT; POJIb CIIOCTEPEIKEHb B ACTPOHOMI1, TPUKJIAIA BUKOPUCTAHHS
ACTPOHOMIYHUX 3HAHb B KUTTEAISIILHOCTI JIIOJIUHU; 3B’ SI3KKM aCTPOHOMII 3
IHIIUMHU HAayKaMHU.

Linnicnuu komnoneum

OniHIO€ 3Ha4eHHS ACTPOHOMIT J1 MPAKTUYHOTO 1 TYXOBHOT'O PO3BUTKY
JIFOJICTBA.

ActpoHoMist — dyHIaMeHTalIbHA Hayka. Po3ninu
actpoHoMii. O0’€KTH TOCTIIKEHHS B aCTPOHOMII.
ACTpPOHOMIUHI CIIOCTEPEIKEHHS. 3B’ A30K
aCTPOHOMIi 3 IHIIMMH HayKaMH.

3HaueHHs aCTPOHOMIYHUX 3HAHb IS JIFOJCTBA..

Pexomenoosani oemoncmpayii
1. ITopTpeTu BUIaTHUX aCTPOHOMIB.
2. 300pakeHHs1 00’ €KTIB TOCTIKEHHS B
aCTpPOHOMII.

Po3aia 1. CnocrepexkeHHs1 30psiHOT0 HeOa. Pyx HeOeCHHX CBITHII

3HanHesU KOMNOHEHM

Onepye nonsmmsamu i mepminamu. HeOecHa cepa, CUCTEMU HEOECHUX
KOOpJIMHAT (TOPU30HTANIbHA, MIEepIla 1 Ipyra eKBaToplajbHa), OCHOBHI JiHIi 1
TOYKU HEOECHOT chepu, Cy3ip’s, BUIUMa Ta aOCOJIOTHA 30psSHA BEJIMYUHA,
dbopmymna Ilorcona, oquHuIl BijicTaHe! (aCTpOHOMIYHA OJUHULIS, TTAPCEK,
CBITJIOBHH PiK), MaIlyd 30psIHOTO HeOa, KaTajloru HeOecHUX 00’ €KTIB,
KyJIbMIiHAIlIS, eKIINTHKA, MPeIecis, COHsYHA 1 30psHa 100a, cepeane CoHie,
30pSIHUM 1 TPOMIYHUNA POKHU.

Toscuioe: oain 30psHOTO HeOa Ha Cy3ip s, X KITBKICTh 32 Cy4YaCHUM TOLIOM,

3B’A30K MDXK IHTEHCHBHICTIO BUIPOMIHIOBAHHS, BIICTAHHIO Ta BUIMMOIO

3opsine Hebo, HeOecH1 cBiTUIIA 1 HeOecHa cdepa.
OcHoOBHI JiHIT ¥ TOYKK Ha HeOeCHiH cdepi.
Cucremu HEOECHUX KOOPAUHAT.

Cysip’s. Bugumi it abCOMIOTHI 30psiHI BETMYUHM.
BusnaueHHs BiJicTaHel B aCTpOHOMIi. 30psHi
MarM ¥ KaTajoru HeOecHUX 00’ €KTIB.

JloGoBuii pyx HEOECHUX CBITHIL.
3MiHa BUTIISITY 30PSTHOTO HEOA YIPOJOBXK POKY.
Bunnmuii pyx CoHusl.
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30PSIHOIO BETUYMHOIO, BUKOPUCTAHHS TOPU30OHTAIBHOI Ta €KBATOP1aIbHOT
CUCTEM KOOPJIMHAT; MPUINHH 3MIHH 30PSHOTO HEOa BIPOJOBXK J00H, POKY,
BUTJIAJT 30pSHOTO HeOa Ha PI3HUX MIMPOTAX, 3aJIE€KHICTh BUCOTH MOJIIOCA CBITY
B1J1 reorpadigHO1 MMPOTH MICIIS CITIOCTEPEIKEHHS

BuuMuid pyx CoHIIS BITHOCHO 31p MPOTATOM POKY, 3MIHY JIHS 1 HOY1 Ta Mip
POKY, BUKOPUCTAHHS 30PSIHOTO Ta COHSYHOTO Yacy, MPUHIIMITK BUMIPIOBAHHS 1
1140U yacy, IPUYUHY PI3HOT TPUBAIOCTI 30PSHOT 1 COHAYHOT 100U, BBEICHHS
IIKaJl aTOMHOT'O 1 KOOPJIMHOBAHOT'O 4acy.

JisinbHICHUL KOMNOHEHm

Opienmyemucs Ha MicuieBocTi 3a CoHleM, cy3ip’ami 1 [lonsipHoro 30peto.
Ilokazye Ha 30pssHOMY HEO1 XapakTepHi Cy31p’s; Haisickpasimii 30pi (Cupiyc,
Bera, Kanena, Cnika, ApKTyp); TOUYKH 1 JIiHIi HeOecHO1 cdepu.

Kopucmyemucs 30psiHuMH atiiacamu, KatajioraMu HeO0eCHUX 00’ €KTiB (y TOMY
YUCI1 i KOMI' FIOTEPHUMH CUCTEMAaMH OP1€EHTYBaHHS)

Po36’a3ye 3a0aui Ha 3HAXOKEHHS] BUCOT CBITHJI 32 3aJJaHUMU €KBaTOp1aJbHUMU
KoopAauHaTtaMmu; Ha ¢popmyiy Ilorcona, Bu3HaueHHs yacy.

Linnichuu komnonenm
Ouyintoe cy3ip's sIK naM'ITHUKY CTapO/IaBHbO1 KYJIbTYpPH JIIOACTBA; POJIb
ACTPOHOMIYHHMX CIIOCTEPEKEHb Y BU3HAUEHHI Yacy M JIITOUHUCICHHS.

Burnsig 3opstHOro HeOa Ha PI3HUX MIUPOTAX.
OpieHTyBaHHS Ha MICIIEBOCTI IO HEOECHUX
CBITWJIaX. BuzHaueHHs yacy 3 aCTpOHOMIYHUX
CTIOCTEPEIKEHb.

Pexomenoosani oemoncmpayii
1. Mogaenp HEOEeCcHOT chepH.
2. 30psiHI MaIy 1 KaTaJor .
3. I'mobyc 30psiHOTO HEODA.
4. Tenypiid.

Hasuanwvni npoexmu

Ilpakmukym i3 po3e’a3yeanus 3aoau

Po3ain 2. Coussuna cucrema. Dizuka tij1 COHAYHOI cHCcTeMHA

3HanHesU KOMNOHEHM
Onepye nonsammsamu i mepminamuy. TEOLICHTPUYHA Ta TeTIOLEHTPUYHA CUCTEMU
cBiTy, CoHsiuHa cucteMa, OCHOBHI etanu (popMmyBaHHsI COHSIYHOT CHCTEMHU;

Cucremu cBity [ITonemes 1 M. Konepnuxka.
Etanu ¢popmyBanns ta 6yaoa CoHIYHOT
CUCTEMH.
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IUTaHEeTa, KapJIMKOBa I1aHeTa, Mali Tina COHSYHOI CUCTEMH, acTEPOil, KOMETa;
METEOpHE TiJI0, METEOP, METCOPHHI MOTIK, paiaHT, METCOPUT, INIAHETE3UMAaITh,
npaswio Tinnyca-bonae, koHpirypartiii maner, BepxHi 1 HUKHI TUTAHETH,
TUTAHETH 3€MHOI TPYIIH 1 TNIaHeTH-TiraHTH, 3akoHu Keriepa, kocMoc, mTy4YHi
CYNyTHUKH Ta aBTOMaTUYHI MDKIUTAHETH1 CTaHIIi1, KOCMIYHI IBUAKOCTI, (ha3u
Micsitis, GpizuyHi Ta opOiTaIbHI XapaKTEPUCTUKH TIAHET.

Ilosichioe. OCHOBHI TinOTe3M 1 Teopii BUHUKHEHHS COHSYHOI CUCTEMH; OYI0BY
CoHSYHOT CUCTEMHU; CXeMaTUYHO MEXaHi3M yTBOpeHHs maHeT y CoHsuHIN
CUCTEMI, TPUYHUHH TAPHUKOBOTO €(PEKTy; KOCMIYHI IPUYUHU KIIMAaTUYHUX 3MIH
Ha 3eMJIl; MPUYMHU BUHUKHEHHS PUILIMBIB 1 BIAIUIMBIB Ha 3eMIIi; TPUHIUI
BUKOPHCTAHHS TOPU30HTAILHOTO Mapasiakcy AJisl BUBHAYEHHS BiJCTaHEH y
CoHsyH1M cUCTEMI; 3aKOHHU pyXy KOCMIYHUX TUT; pazu Micsis Ta IpUYUHY iX
MOSIBH; IPUYNHY MICSYHHUX Ta COHSTYHHUX 3aTEMHEHb; YMOBU BUAMMOCTI TUIAHET Y
PI3HUX KOH(DIryparisix Ta BUIUMHUN NEeTIenoAI0HUIA pyX MIaHeT; (Hi3udH1 Ta
opOiTaibH1 XapaKTEePUCTUKH TUIAHET,

TOJIOBHI MO/1IOHOCTI Ta BIAMIHHOCTI MK IJTAHETaMHU 3€MHOI TPYIIH Ta
TIaHeTaMU-TiraHTaMu; (Pi3UYH1 XapaKTepuCTUKN MauX TT COHSIYHOI CUCTEMU;
YTBOPEHHSI XBOCTa KOMETH; IPUPOY CBITIHHS METEOPIB; CYTh aCTEPOiIHOT
HeOe3neKku Aist 3eMJli; BUKOPUCTAaHHS 3aKOHIB PYXY B HEOECHIM MexXaHiIl;
BUKOPUCTAHHS 3aKOHIB PyXy HEOCCHUX T JIJIsl MPAKTUIHUX MTOTPEO
KOCMOHABTHKH; OCOOJIMBOCTI PYXiB IITYYHUX CYMYTHUKIB Ta aBTOMaTHUHUX
MIDKIJIAHETHUX CTAHIIIN;

JisinbHICHUL KOMNOHEHM

Iloxa3zye nnanetn COHSYHOT CUCTEMH, BUIUMI HEO30POEHUM OKOM;
Po3z6’s3ye 3anaui Ha: 3akonu Kemepa, po3paxyHoK opOIT 1 KOCMIYHUX
IIBUJIKOCTEH; HAa PO3paxyHKH BijicTaHe! Ta BU3HaueHHs Mac TiJ1 COHsYHOL

3akonu Kemepa Ta ix 3B’430K 13 3aKOHAMU
Heiorona. Enementu op0iT Ta iXx reoMeTpuiHe
ITOJTaHHS.

KocwmiuH1 IBUIKOCTI Ha TOBEPXHAX HEOCCHUX
TUI Ta y MPOCTOPi. PyX MITY4HUX CYIMYTHHUKIB 1
ABTOMATUYHUX MDKIIJIJAHCTHUX CTaHIIIN.
Po3Butok kocMoHaBTHKU. KocMiuHi
JociimKkeHHs 00’ ekTiB COHIYHOI CUCTEMHU.
BukopucranHs 3aKoHIB pyXy JUIsl BU3HAYEHHS
BijicTaHen 10 T11 COHAYHOI CHCTEMH, a TAKOXK
pPO3MIpIB 1 Mac HEOECHUX TIJI.

Bunumi pyxu Conust, Micsiiis, njiaHer.
[InaneTH1 KOH(Iryparii, CAHOAMYHI Ta
CUAEPUYHI NIEPIOJIH.

Cucrema 3emig-Micsanb. @a3u Micsis.
MicsiyH1 Ta COHSYHI 3aTEMHCHHS.

3araipH1 XapaKTePUCTUKH TIJIaHET, KapJIUKOBUX
1aHeT Ta MaJuX T1J1 COHSIYHOI CUCTEMHU.

Pexomernoosani oemoncmpayii
1. Cxema COHSIYHOI CHCTEMU.
2. Jlunamiuaa Mojienib COHSIIHOT CHCTEMU.
3. ®otozo6paxeHHss CoHIl 1 Micsis i1 gyac
3aTEeMHCHbD.
4. KocMiuHI 3HIMKHU acTe€pOiJliB, KOMET,
METEOpPIiB Ta METEOPHUX MTOTOKIB.
5. ®0T0300paKeHHSI METCOPHUTIB.
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CHCTCMMU.

Linnicnuu xomnonenm

BUCTIOBTIIOE CYOIHCEeHHA 010 3HAYEHHS JociKeHHs T COHSYHOI CUCTEMH 3
JIOTIOMOTOI0 KOCMIYHHUX arapaTiB; OKpeMi KOCMIYH1 MICii; oyiHi0€ YHIKQIbHICTh

IIJTaHCTH 3GMHSI, POJIb MiCHHH Y 3CMHHX IIpONcCax.

6. Kapra po3noniny Ha HeOecHil chepi
pa/iiaHTiB BiIOMUX METEOPHUX MOTOKIB.

7. ®0oT0300paskeHHs acTpOOIIEM.

8. 300pakeHHs] KOCMIYHHX anaparis,
pU3HAYCHUX JJIs BUBYCHHS 00’ €kTiB COHAYHOT
CUCTEMH.

Haeuanvni npoekmu

Ilpakmukym i3 po3e’a3yeanus 3aoau

Jlabopamopnuiit npakmuxkym

1. BurotoByieHHsI HAUMIPOCTINIOTO KyTOMipa i
BUMIPIOBaHHA KYTOBUX BIJICTaHEH Ha HEOI.

2. BusznauenHs Bucotu COHIIS HAJl TOPU30HTOM
3 TOTIOMOTOF0 THOMOHa.

3. Buznauenns reorpadgiqHoi mmpoTu
MICIIEBOCTI 31 criocTepeskeHs [lomspHoi 30pi.

Yi3arajbHIO04Yi 3aHATTH

Pezeps
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11 kaac

DizuyHul CKIAAHUK
(6 roguH Ha THXKEHB; BChoro 210 roauH)

QuikyBaHi pe3yJIbTATH

Opi€eHTOBHHUI 3MiCT HABYAJBLHOI0 MaTepiary

Po3aia 1. EnexkTpogunamika

3HaHHEBU KOMNOHEHM

Onepye nowsasmmsamu i mepminamuy. TOUKOBUHN 3apsifi, €EKTpU3allis Ti,
€JIEKTPUYHO 130JIbOBaHa CUCTEMA T1JI, EJIEKTPUYHHUM 3apsil, €JIEKTPUUHE
nosie, 3akoH Kyiona, JiiHIi Hanpy>KeHOCT1 €IEKTPUYHOTO MO,
HaIpy>KEHICTh €JIEKTPUYHOTO TOJIs, MOTEHIIa] Ta PI3HULS MOTEHI[IaTIB,
CHEPTis eJIEKTPUYHOTO MOJIsl, TYCTUHA €HEPTii eJICKTPUIHOTO OIS,
€JIEKTPUYHA €EMHICTb, KOHAEHCATOP,

BUJIbHI 1 3B'13aH1 3aps/id, BIAHOCHA J1€JEKTPUYHA TPOHUKHICTh
CEPENOBHUINIA; MOJISIPU3AILIS JIETCKTPUKA;

MOCTIMHUHN €NEKTPUUHUN CTPYM, JHDKEPETIO CTPYyMY, CTOPOHHI CHITH, CHJIa
ctpymy, EPC, omip npoBigHMKa, TOTYKHICTh €IEKTPUIHOTO CTPYMY;
MOCJIITIOBHE 1 TapaJieJibHe 3'€THAHHS MTPOBIAHKKIB; 3akoH OMa, IpaBuiIa
Kipxroda, 3axon J[xoyns-Jlenna, KK enexrpuunoro kona,

HOCIT €JICKTPUYHOTO CTPYMY B PI3HUX CEPEIOBUIIAX, IIPKA, EJICKTPOHHO-
JTIPKOBUM TEepeXiJl, EIEKTPOJITH, IEKTPOIITUYHA JUCOLAIlis,
eJIeKTpOoIi3, 3akoH dapazes, 10HI3a1is ra3iB, ra30BUM po3psia Ta HOTO
BUJIA, HAJIMPOBIJIHICTh, MAarHiTHA B3a€EMO/I151, BEKTOP MarHiTHO1 1HYKIIii,
3aKkoH Amnepa, cuiia Amrmepa, cuiia JlopeHua, MaraiTHa NPOHUKHICTD
CepeIoBHIIA; MarHiTHA MPOHUKHICTh PEUYOBUHH, JIIaMarHETHKH,
napamMarHeThku, GepoMarHeTUKH, MOCTIMHI MarHiTH, TeMIeparypa
Kropi, enekTpomMaraiTe, MarHiTHUA MOMEHT, SIBUIIE €JIEKTPOMArHITHOT

[TpenmMer 1 METOAM E€NEKTPOAUHAMIKY.

EnexTpuune nonie y BakyyMmi: €IEKTPUUHUI 3apsi,
B3a€MO/IISI €JIEKTPUYHUX 3apsiiB, 3akoH KyroHa,
€JIEKTPUYHE I10JI€, HAIIPY>KEHICTh €JIEKTPUYHOTO MOJIA,
po0oTa CHII €1EKTPOCTATUYHOTO T0JIsA, TOTEHI1aIbHUI
XapakTep eJIEKTPOCTATUYHOTIO MOJIs, MTOTEHIIA Ta PI3HUIISL
MOTEHI1aIB.

Eneprist B3aeMoii eIEKTpUYHUX 3apsIiB, EHEPTis
€JIEKTPUYHOIO TMOJIs, TYCTHUHA €HEePrii eJIeKTPUYHOTO MOJIS.
EnexTpudne mosie y peuoBHHI: POBITHUKH B
CJIEKTPUYHOMY T0JI1, €IEKTPUYHA EMHICTb, KOHJECHCATOPH,
JIETIEKTPUKU B €NIEKTPUIHOMY TIOJI1, TTOJISIpU3AILis
JIETIEKTPUKIB, JIIEIEKTPUYIHA TPOHUKHICTD, IEKTPETH 1
CETHETOCTICKTPUKH, T’ €30€JICKTPHUKH, PiJIKI KPUCTAIH B
EJIEKTPUYHOMY MOJII.

[TocTiiiHuM eNeKTPUYHUN CTPYM: €IEKTPUYHUN CTPYM Ta
YMOBHU MOT0 iCHYBaHHsI, 3akoH OMa Jy1st AUISTHKH KOJia,
3'€eTHaHHA MPOBIAHUKIB, CTOPOHHI CUJIH, €JIEKTPOpYLIiiHA
cuia, 3akodH OMa 11 HEOAHOPITHOT JIJISTHKHU KOJjia Ta
MOBHOTO KOJIa, KOPOTKE 3aMHUKaHHs, mpaBuia Kipxroda ta
iX 3acTOCYyBaHHs, po0O0Ta 1 MOTYXHICTh €IEKTPUYHOTO
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1Haykii, nocnian M. @apanes, npasuio JleHna, 3akoH
eJIEKTPOMArHiTHOI 1HIYKIIi1, BUXPOBI CTPYMH, SIBUIIE CAMOIHIAYKIIII,
IHAYKTUBHICTb, €HEPTisl MATHITHOTO MOJISI CTPYMY, T'yCTHHA €HEprii
MarHiTHOTO MOJIsI.

loscHioe: 3aK0H 30€peKEeHHS eNIEKTPUYHOTO 3apsiay, 3akoH Kyrnona,
MEXI1 X 3aCTOCYBAHHS, PUHIIUI CYNIEPIO3UILIi, 3B’ 30K HAIIPYKEHOCTI
CJIEKTPUYHOTO TIOJISI 3 PI3HUIICIO MOTEHITIAIB; CYTHICTh CHJIOBOI Ta
CHEPreTUYHOI XapaKTePUCTUK EJIEKTPUYHOTO Ta MATHITHOTO TOJIIB,
BILJIUB MPOBIAHUKIB 1 JIIEIEKTPUKIB HA EJIEKTPUUYHE T0JIE;

3akoH OMa J1s1 AUISTHKY KOJia 1 TOBHOTO KOJIa, A1l €JIEKTPUYHOTO CTPYMY,
nepeavy noTy>kKHOCTI BiJl JKEpea 10 CIIOKKUBaya; OCHOBHI MOJIOKEHHS
€JICKTPOHHOT TEOPii MPOBIAHOCTI METAJIIB, 3AJICKHICTh OMIOPY METAJIEBOTO
MIPOBITHUKA BiJl TEMIIEPATYPH, IPUPOAY EIEKTPUIHOTO CTPyMY B
MeTajax, eJIeKTpoJiTax, ra3ax, HalmiBIPOBIAHUKAX, BAKYyMi, €JIEKTPHUHI
SIBHIIIA B KOHTAKTaX Ta iX 3aCTOCYBaHHS, BIACTUBOCTI TJIa3MH;, MPUPOIY
€JICKTPOMArHiTHOI B3a€MO/I11, JIiF0 MAarHiTHOTO IMOJIsl HA TPOBITHUK 31
CTPYMOM Ta €JICKTPUYHO 3aPSAHKCHI YACTUHKH, PYX 3apsAIKEHUX
YaCTUHOK B MarHiTHOMY TI0JI1; MarHiTHI BJIaCTUBOCTI PEYOBHH, 3aKOH
€JICKTPOMATrHITHOT 1HAYKIII1, IBUIIE CAMOIHAYKIII1, IHAYKTUBHICTb.

JisinbHiCHUL KOMNOHEHM

3acmocosye oTpuMaHi 3HaHHS JIJ1s1 0€3MEYHOTO BUKOPUCTAHHS
nOoOYyTOBUX €JIEKTPUYHUX MPUIIAAIB 1 TEXHIYHUX PUCTPOIB.

Po36’sa3ye 3anadi (pi3HUX BUIIB 1 TUIIB, Y TOMY YHCIII KOMOIHOBaHI1 3
KUJIBKOX PO3J1IIB (PI3MKHM) Ha: 3aCTOCYBaHHS 3HaHb MPO CUJIOBI Ta
CHEPreTUYH1 XapaKTEPUCTUKH €JICKTPUYHOTO TIOJIS, TPHHIIUIT
CyHEepIHO3Ullii TOJIIB; EMHICTh KOHJIEHCATOPA, EKBIBAJICHTHI EMHOCTI TIPH
PI3HUX 3’€THAHHSAX KOHAEHCATOPIB, EHEPT1I0 3apsHKEHOTO

CTpyMY, TEIIOBA JIisf €JIEKTPUYHOTO CTPYMY, 3aKOH
Jxoynsa-Jlenna, KK/ enekrpuyHoro xona, 3aX0y Ta
3aco0u Oe3MeKH Mij 9ac poOOTH 3 eIEKTPUIHIUMHU
npuctposiMmu. Enexrpokapu.

Enextpuunuii cTpyM B TBEpAUX TiJIax (MPOBIAHICTH
METaJliB Ta HaIllBIPOBIAHUKIB, €JICKTPUYHI SBHUIIA B
KOHTaKTax Ta iX 3aCTOCYBAaHHS), BAKyyMi, plIUHAX
(EJIEKTPOIITH, ENEKTPOJIITUYHA AUCOLIAIIIS, IEKTPOITI3,
3akoH dapajies, 3aCTOCYBaHHS €JIEKTPOII3Y) Ta razax
(loHi3ar1is ra3iB, Ta30BUM PO3PsAJl Ta HOTO BUAM, MOHITTS
PO IJIa3MYy Ta il BUKOPUCTAHHS).

EnexTpoMarueTusm (eIeKTpoMarHiTHa B3a€MOJI1s, 3aKOH
Amriepa, Mar"iTHe MoJjie CTpyMy, MarHiTHa 1HYKIIs, JIHI
MAarHiTHOI 1HAYKIII1 IPSIMOTO Ta KOJIOBOT'O CTPYMIB,
OJIHOPIJITHE MarHITHE MoJie, MOTIK MarHiTHOT 1HAYKIIIT, JTis
MarHiTHOTO MOJIsl HA PYyXOMi 3apsiI>KEeH1 YACTUHKH,
BUKOpUCTaHHA cuiii JIopeHI1a; KOHTYp 31 CTpyMOM B
MarHiTHOMY I0JIi, MATHITHUIA MOMEHT KOHTYpY 31
CTPYMOM).

[TocTiitHe Mar"iTHE MOJe B PeUOBHHI (MarHiTHI
BJIACTUBOCTI PEUOBMHH, MarHiTHa MPOHUKHICTh PEYOBUHH,
JllaMarHeTUKH, apaMarHeTKu, epoMarHeTUKH, MOCTIHHI
MarHitu, Temneparypa Kiopi, enexktpoMarHitu Ta ix
3aCTOCYBaHHS, BIUIMB MAarHiTHOTO MOJIs HA KUB1
OpraHi3MH.)

EnextpomMarniTHa iHAYKIIIS (SIBUIIE €IEKTPOMArHiTHO1
1HayKii, nocaiau M. ®apazes, npaBuiio JIeHIia, 3aKoH
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KOHJIeHCaTopa; Ha 3akoH OMa JIJIs TOBHOTO KOJIa 3 TIOCIITOBHUM 1
napajnelbHUM 3’ €HaHHSIM MPOBIIHUKIB, MpaBuia Kipxroda, 3akon
Jlxoyns-Jlenna, po6oTy Ta HOTYKHICTb enekTpuyHoro ctpymy, KK/,
cuiny Jlopenna ta Amnepa, 3aK0H €JIeKTPOMAarHiTHOT 1HAYKIIII.
Busnauae nanpsim 1HIyKI1T MarHITHOTO TOJIS, IHAYKIIHHOTO CTPyMYy,
cuiu Jlopeniia Ta Amrepa.

Excnepumenmanvro docnioscye eneKTpUUHI KoJia 3 PI3HUMHU
eJIEMEHTaMH, SIBUIIE €JIEKTPOMAarHiTHOI 1HIYKIIii.

3o06padicye: eneKTpUUHEe Ta MarHiTHE MOJie 3a JOTIOMOTOI0 CHIIOBUX

€JIEKTPOMArHiTHOI 1HAYKIi1, BUXPOBI CTPYMH, SIBUIIE
CaMOIHIYKIIi1, IHIYKTUBHICTh, €HEPI'isl MATHITHOTO MOJIS
CTpyMy, TYCTHHA €HEprii MarHiTHOTO TOJIs).
BukopucranHs siBUIA €IEKTPOMArHiTHOT 1HAYKIT B
Cy4YacHIN TeXHilll: IETEKTOP1 METaIy IO aepornopTy, B
01311 Ha MarHiTHINA noaymiri, nodyroBux CBY-neyax,
3amucax 1 BIITBOPEHHS 1H(OopMaIri.

Pexomenoosani oemoncmpayii

JH1M, CXEMH 3’ €JIHaHb €JIEMEHTIB €JIEKTPUYHOTO KOJIa. 1. EnexTpuuHe mose 3apsKEHUX KYyJIbOK.
2. bynosa it aist KOHAEHCATOpa MOCTIIHOI Ta 3MIHHOI
L{innichuu xomnonenm €MHOCTI.
Bucnoenioe cyoorcenns w000 3aCTOCyBaHHS HaIIBIPOBITHUKIB B 3. Emnepris 3apsmxeHoro KOHaEHCATOPA.
CyYaCHUX KOMIT FOTEPAX Ta raKETax; BUKOPUCTAHHS €JIEKTPUYHOTO 4. 3anexHnicts cuu ctpymy Bin EPC mxepena ta
CTPYMY B PI3HHUX CEPEOBUIIAX; MATHITHOTO MOJIsI Ta MATHITHUX MOBHOTO OIOPY KOJA.
BJIACTUBOCTEN PEUYOBMHU B TEXHII, MEAUIIMHI Ta B TOOYTI; BILJIMB 5. [ig MarHiTHOTO NOJI Ha CTPYM.
MarHiTHOTO Ta €JIEKTPUYHOTO TOJIIB HA KUB1 OPTraHi3MHU. 6. EnextpomarnitHa inaykiis. [IpaBuno Jlenia.
7. 3anexHnicts EPC iHayKITii BiJ ITBUAKOCTI 3MiHK
MarHiTHOTO TIOTOKY.
8. 3anexnicts EPC caMoinayKIIii BiJl IIBUIAKOCTI
3MIHH CHJIM CTPYMY B KOJII Ta IHIYKTUBHOCTI
MIPOBITHHKA.
Haesuanvni npoekmu
Ilpakmukym i3 po3e’a3yeanus 3aoau
Po3ain 2. KosimBanHs Ta XBWJII

3nannesuit komnoneum
Onepye nowsmmsamu i mepminamu: BUIA MEXaHIYHUX KOJIMBAHb;

MexaHi14H1 KOJIMBaHHS: KOJIMBAJIbHI IPOIIECH, TAPMOHIYHI
KOJIMBAHHS, MAaTEMAaTUYHUN MasSTHUK, (PI3MIHUN MAsSTHUK,
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TapMOHIYHI KOJMBAaHHS; MEPion KOJIMBAaHb MAaTEMAaTHYHOTO 1

NPy KHHHOTO MasiTHUKIB; MEXaHIYH1 XBUJI1; TOBXKUHA XBUII,
iHTepdepentis 1 nudpakuis xBuib, npuHnui [ roitreca, egexr Jomepa,
BUIbHI €JIEKTPOMArHITHI KOJIMBaHHS; KOJIMBAIbHUI KOHTYP; PE30HAHC,
3MIHHHMM CTpyM, TpaHC(hopMaTop, €IEeKTPOMarHiTHI XBHII1; BUXPOBE
€JIEKTPUYHE T10JI€, IlIKaJIa €JIEKTPOMAarHiTHUX XBUJIb;

OCBITJIEHICTh, CUJIA CBITJIA, ICKPaBICTh, 3AKOHU '€OMETPUYHOT ONTUKH;
TeJecKon-pepakTop, Tesneckon-pedaekTop, adeparlii JIH30BUX
TEJIECKOIIIB, 301JIbIIEHHS TEIECKOIIa, pO3UIbHA 3/1aTHICTh Ta IPOHUKHA
cuJIa TeJIECKOIIa, pailoTeIeCcKon, paaloiHTeEpPEepoOMeTp, TUCTIepPCls
CBITJIA, IHTEpPEpeHLis, Tu]paKiis Ta NOJIPU3aLIis CBITIA.

lloscHioe nepeTBOPEHHS €HEPril B KOJIMBAIBHUX CUCTEMAX; YTBOPEHHS U
NOIIUPEHHS MEXaHIYHUX 1 €IEKTPOMArHiTHUX XBUJIb; Alala30HU
€JIEKTPOMArHITHUX XBHJIb Ta iX BIACTHUBOCTI; CYTHICTh 3MIHHOTO CTPYMY
SK BUMYIIEHUX €JIEKTPOMArHiTHUX KOJIMBaHb, OyJIOBY Ta MPUHLMII Jii
TpaHchopMaTopa; TMOSCHIOE HA SKICHOMY PIBHI MPUHIIUAIHN [T
€JIEKTPOIIOOYTOBUX MPUIIAIIB 1 TPUCTPOIB (Pajiio, TEICKOMYHIKAIIHHUX
IPUCTPOIB TOIIO); CYTh XBUJILOBUX BJIACTUBOCTEHN CBITIA: MOMIMPEHHS
CBITJIa B PI3HUX CEPEIOBUIIAX, PO3CIIOBAHHS W OTJIMHAHHS CBITJIA;
iHTepdepeHIlio i quPaKilio CBITIOBUX XBUJIb; PO3TAITyBaHHS
MIHIMYMIB Ta MAKCUMYMiB 1IHTep(DEPEHIIIHHOT KapTUHU, TIOJIIPU3AIIIO I
JIMCTIEPCIIO CBITJIA, MPUHIIMI i1 ONTUYHUX TEJIECKOIB, BIUIMB
aTMoc(epu Ha aCTPOHOMIUHI CIIOCTEPEKEHHSI, epeBaru pedekropa
MOPIBHSIHO 3 pe(ppaKkTOPOM, MPUHITUI A1l PaaiOTEIIECKOIIIB;

JisinbHICHUL KOMNOHEHM

3acmocogye METOIM MOJICTIIOBAHHS Ta aHAJIOT1H JIs TOSICHEHHS
KOJIMBAJbHUX Ta XBUJILOBUX MPOIIECIB.

MEPETBOPEHHS CHEPTii ITij] 9ac KOJWBaHb; 3racarodi
KOJIMBAHHS, BUMYIIICHI KOJTUBAHHS, TTOHATTS TIPO
aBTOKOJIMBaHHs. Pe3oHaHcC.

[Tpy>xH1 XBWJI: IOITUPEHHS XBUJIb, PIBHIHHS XBHIII,
iHTepdepeHIIis XBUIIb, CTOSY1 XBUJI, TpuHIUII [ ToireHca,
nudpakiiis XBUib, 3ByKOB1 XBuI, eekt Jlomepa.
EnexTpoMarHiTHi KOJMBaHHA (KOJIMBAJIBHUI  KOHTYD,
BUIbHI €JIEKTPOMArHITHI KOJIMBAHHS, 3aracaHHs KOJIMBaHb,
BUMYIICHI  €JEKTPOMArHiTHI  KOJMBaHHSA,  3MIHHHM
CIEKTPUYHUNA CTPYM, aBTOKOJHMBAHHSA, TpaHCHOpMATOp,
BUPOOHHMIITBO, nepeTaBaHHs Ta BUKOPHCTAHHS
€JIEKTPUYHOI €HEeprii, MpoOJeMU Cy4yacHOI €HEPreTUKH 1
OXOPOHU IPUPOJH).

EnexTpoMarHiTHi XBWJIl (BUXpOBE €JEKTPUYHE TMOJE,

CIIEKTPOMArHiTHE TI0JIe, YTBOPCHHS ¥  TOIIMPEHHS
€JIEKTPOMAarHITHUX XBWIb, BJIACTUBOCTI
CJIEKTPOMATHITHUX  XBWJIb, TPUHIUIN  PaJli03B'sI3KY,
TenebadyeHHs Ta CTUIBHUKOBOTO  3B'SI3KYy, IIIKaja

€JIEKTPOMArHITHUX XBUJIb).

OCHOBHI BIACTUBOCTI CBITJIa Ta HOTO XapaKTEPUCTUKU
(emekTpoMarHiTHa TeOpis CBITIA, ONTUYHUHN CIEKTP 1
METOJIH MOTO JOCIIKEHHS, JPKepena 1 mpuiiMadl CBITa,
OCHOBHI ()OTOMETPUYHI BEJIMYMUHH)

['eomeTpuyHa ontrka (BiAOMBaHHS il 3aJIOMJICHHS CBITJIa
Ha MEX1 MOJIUTY CEPEOBUIIL, TOBHE B1IOMBaHHS,
BOJIOKOHHA OIITHKA, TOHKI JIIH3W, ONTUYHI CHCTEMHU,
atMocdepHa pedpaxitisi, Mipaxi). ONTUYHI TIPUIAIH.
OnTHYHI TEJIECKOIH, iX OCHOBHI XapaKTEPUCTHKHU.
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Po36’sa3ye 3anadi (pi3HUX BUIB 1 TUIIB, Y TOMY YKCIII KOMOIHOBaHI 3
KUTBKOX PO3MLUTIB (Pi3UKHM) HA 3aCTOCYBaHHS (POPMYII ITepioay KOIUBAHb
MaTEeMaTHUYHOTO Ta MPYKUHHOTO MasTHUKIB, hopmynu TomcoHa,
B32€MO3B’SI3KY JIOBKUHU, IEPIOy W MIBUJKOCTI MOMIMPEHHS XBUJII,
3aKOHIB T€OMETPUYHOI ONITUKH, YMOBH 1HTep(depeHIlii Ta qudpakiii
CBITJIA.

Excnepumenmanvno nociiixye KOJIMBaHHS B KOJUBAJIBLHUX CHCTEMaX,
BUMIPIOE ONITUYHY CUJTY JIIH3H, IOBXKUHY CBITIIOBOI XBHUJII.

Cnocmepieae ONTUYHI sIBUIIA B aTMOC(EPI, MOSCHIOIOYH IXHIO CYTh.
Kopucmyemuvcs onTHUHUMEI TPUTIATaMU.

Vmie rpadiuHo 1 aHATITUYHO 1HTEPIIPETYBATH PE3YyJIbTaTH AOCIIHKECHb,
OyayBaTu 300paKeHHS, OJIEpXKaHi 3a JOTIOMOTOI0 J3epKaJ 1 JIiH3;
Linnicnuu xomnonenm

Oyinioe HayKOBE 1 TEXHIUYHE 3HAUEHHS! BUKOPUCTAHHS €JIEKTPOMAarHiTHUX
XBUJIb; TPOOJIEMU NIEpeIaBaHHs €JIEKTPUYHOI €Heprii Ha BEJUKI BiJCTaHI;
O10JIOTIYHY JII0 €JIEKTPOMArHiTHUX XBWJIb, 3aXOAH  IMEPCOHAIBHOIO
3aXMCTy 1 OXOPOHM HABKOJMIIHBOTO CEPEOBHUINA, BAXKJIMBICTH
ACTPOHOMIYHHMX CIIOCTEPEKEHb y BChOMY Jlama3oHl eIeKTPOMAarHiTHOTO
CHEKTpA.

Bucnosnoe  cyoocenns  mopo  mpobieM  eNeKTPOEHEPreTHKH,
BUKOPWCTAHHS aJbTEPHATUBHUX JKEPEN CHEprii.

PamioTeneckonu. PamioinTepdhepomMeTpu 3 HaITOBT OO
6a3010. ActpoHomiuHi o0cepBaropii. Kocmiuni Tenmeckonu
Ta obcepBaropii.

Hucnepcis citna. [aTepdepeniiis cBitia (HakiIaTaHHSI
CBITJIOBUX XBHJIb, METO/IH OJICPKAHHS KOTEPEHTHUX
My4YKiB XBUJIb, 3ACTOCYBAHHS 1HTEP(PEPEHIIIT B HAYIIl i
TEXHIII1)

Hudpaxiiis cBiTia, mudpakiiiiiia rpaTka, TOHATTS PO
roJjiorpadiro.

[Monstpu3zariis ceiTia. [onspoigu.

Pexomenoosani oemoncmpayii
1. BUTbHI KOJMBAaHHS BaHTa)Xy Ha HUTL Ta BAaHTaXy Ha
MPYKUHI.

5. BumynieH1 KOJIMBaHHS.

6. Pe3onanc.

7. BiJIbHI €EKTPOMATHITHI KOJIMBAaHHS HU3bKO1
YaCTOTU B KOJMBAJILHOMY KOHTYPI1 Ta 3aJI€KHICTh
iXHBOT YaCTOTH BiJ] €IEKTPOEMHOCTI Ta
1HAYKTUBHOCTI KOHTYPY.

8. BumpomiHtoBaHHS i IpUIIMaHHS €JIEKTPOMArHITHUX
XBHJIb.

9. CsitTioBog.

10.Onepsxanns iHTep()EPEHLITHUX CMYT.

11. Indpaxuis cBiT/IA Bi By3bKO1 HIUIMHU Ta
T(paKIifHOT TpaTKH.

12. lucniepcist CBITIA 11T Yac HOTO MPOXOHKEHHS KPi3b
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TPUTPAHHY MPU3MY.
13.IloBHE BHYTpIlIHE BiAOWBAHHSA CBITJIA.
14 Tlonspusaris cBiTIIA.
15.0nTryHa cxema Teneckomna-pedppaxropa.
16.0nTryHa cxema Teneckomna-pediexropa.
17.®otorpadii TeneckoniB AJik BABYCHHS

BUIIPOMIHIOBaHHS B PI3HUX Jllana30Hax.

Haesuanwvni npoexmu

Ilpakmukym i3 po3e’a3yeanus 3a0au

Po3ain 3. KBanroBa

¢diznka

3HaHHEBU KOMNOHEHM

Onepye nonammsamu i mepmiHamu:. aTOMHI opOiTali, eHepreTHYHI PiBHI,
eHepris 10Hi3alii, KBaHT, cTana [lmanka, abCONFOTHO YOpHE TiJ10, (DOTOH,
dboToedexT, poboTa BUXOAY, JIHINYATHI CIIEKTpP, CIICKTPAILHUAN aHai3,
3akoHu Bina ¥ Credana-bonbimana, edexr Jlomnepa, crioHTaHHE 1

IHAYKIIITHE  BUIIPOMIHIOBAHHS,  Jiazep, IHBEpCHa  HACEJICHICTh
€HEpPreTHYHOro  piBHA, METacTaOUIbHMM  CTaH;  KOPHIYCKYJSPHO-
XBUJBLOBUM  Jyanli3M, pPaalOaKTHBHICTh, o-po3naj. [-po3max, -

BUINPOMIHIOBaHHS, IITY4YHAa PaJi0aKTUBHICTb, NEPIOJl HaMiBpO3Mamy,
TEPMOSIICPHUNA  CUHTE3, TMUTOMAa €HEeprisi  3B'SA3KYy, AaKTUBHICTb
PaJlOaKTUBHOI PpPEYOBUHHU, EHEPreTUYHUN BHUXIA SACPHOI peakilii,
KBapku, GyHIaMEHTaAIIbHI B3aeMoii, 0030H Xirrca.

lloscHioe: cyTHICTh KBAaHTOBHX TOCTYJaTiB bopa, eHepreTuyHi cranu
aToMa, TOJIOKEHHS XBUJILOBOI 1 KBAHTOBOT T€OPIi CBITJIA, KBAHTOBOI
rinore3u [1nanka; piBHsHHs EiiHmeitna s gotoedexty; cyTh

AtoM y kBaHTOBIH (pi3utii. KBanToBi nmocrynatu M.bopa.
BunpomiHioBaHHS Ta MOTJMHAHHS CBITJIa aTOMaMH.
AobcomoTHO yopHe Tino. ['imoTeza M. Ilnanka. KBaHTOBI
BJIACTUBOCTI CBIT/Ia. POTOH. 3aKOHU 30BHIIIHBOTO
dboroedekty. Tuck cpiTia.

®dororpadis B actpoHomii. Actporpad. DoToenekTpuyHi
npuiaau: GporoeneMenT, (POTOMOMHOXKYBay, €JIEKTPOHHO-
ONTUYHUM NIEPETBOPIOBAY.

AHaJi3 eeKTPOMarHiTHOr0 BUIPOMIHIOBaHHSI — OCHOBA
Cy4acCHO1 BCEXBUJILOBOI aCTPOHOMI1.

ATOMHI 1 MOJIEKYJISIpH1 crieKTpu. CrieKTpu HEOECHUX TiI.
CrnexTpanbHuii anamni3. 3akonu Bina it Ctedana-
bonbnmana. CiektpanbHi npuiaaau. [IpuHIAT BU3HAYCHHS
XIMIYHOTO CKJIaJly Ta TEMIEepaTypyu KOCMIYHUX T1JI.

BusHauenHs (13MUHUX BIACTUBOCTEH 1 MIBUJIKOCTI PyXy
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KOPITYCKYJIIPHO-XBUJILOBOTO Ayaii3Mmy, rinoresu e bpoiiis,
CHIBBIHOIIIEHHS HeBU3HaYeHOCTEH [ efizenOepra, mpuHIUTT Ail
KBAaHTOBUX I'€HEPATOPIB CBITIIA, aTOMHI 1 MOJICKYJISIPHI CIEKTPH, Bi3uyH1
OCHOBH TTOOYI0BH MEPIOIMYHOT CUCTEMH XIMIYHUX €JIEMEHTIB, IPUPOTY
PEHTIeHIBCHKOTO BUIIPOMIHIOBAHHSI, PUHIIMIT BU3HAYEHHS XIMIYHOTO
CKJIaJly Ta TeMIiepaTypu HeOecHux Til, edekt [Jomiepa; mpoToHHO-
HEHUTPOHHY MOJIeNIb aTOMHOTO sIJIpa; CTIMKICTH sijiep, abda- 1 6era-
po3nanu, nedexT mac, (opMyIly B3a€EMO3B 3Ky Macu Ta €HEprii,
criocoOu 3a0e3neueHHs 0e3neku saaepHux peakropiB 1 AEC, metoau
peecTpallii eIeMeHTapHUX YaCTUHOK, YMOBH 3a SIKMX Bi0yBa€ThCs

aHIT UL 1 HApOPKEHHS Tapu YaCTUHOK, BUIU (QYyHIAMEHTAIBHHUX
B3a€MO/IIN.

JisinbHICHUL KOMNOHEHm

Cnocmepicae sBuie (otoedexTy, THUCKY CBITJIA, CIEKTPH PEUYOBHHH,
TPEKHU 3apSHKEHUX YaCTHHOK.

Po36’a3ye 3amaui (pi3HUX BUJIB 1 TUIMIB, Y TOMY YHCJII KOMOIHOBaHi 3
KUIBKOX pO3AUTIB (DI3UKH) HA PO3paxyHOK €Heprii Ta iMmylnbcy (HoToHa,
3actocoBytoun ¢opmyny I[lnanka Ta piBHsHHa EilnmTeiina s
dotoedexty, kBanTOBI TocTynatu H.bopa, mosxuny xswm ae bpoitns,
JIOBKMHY XBHJII CBITJIA, IO BUIYCKA€THCA aTOMOM [1pOreHy; eHepriio
3B’SI3Ky aTOMHOTO S7Ipa, 3aKOH PaJI0aKTUBHOTO PO3MaJy, B3aEMO3B’I30K
Macu Ta eHeprii

Linnichuu xomnonenm

Amnanizye sBUIIa, MO AOBOJATH CKIIATHY CTPYKTYpPY aTroMa i pe3yibTaTh
eKCIIePUMEHTAIBbHUX JTOCI1JIKEHD,

Yceioomnroe 3HaUCHHS CIIEKTPAJILHOTO aHAII3y Y BU3HAYEHHI XIMIYHOTO

HEOECHHUX TIJI 3a iXHIMH CclieKTpaMu. Bukopucranus
edekra Jlorepa A BUSHAYEHHS MIBUIKOCTI pyXy
HEOECHUX CBITHIL

CrioHTaHHe 1 1HAyKOBaHE BUIpOMiHIOBaHHs. KBaHTOBI
reHepaToOpH Ta iX 3aCTOCYBaHHSI.

XBHUJIHOBI BJIACTUBOCTI MaTepii: KOPIYCKYISAPHO-
XBUJILOBHUM JTyasi3m, rinmotesa ae bpoins, nudpakiis
€JIEKTPOHIB.

3akoHU pyXy y KBaHTOBIN (Pi3uil. CriiBBiAHOIICHHS
HeBU3HaueHocTel [elizenoepra.

AToMmHe sapo. Maca Ta eHepris 3B’s13Ky aTOMHOTO si/ipa.
®opwmyna ElHinTelina. SnepHi cumum Ta iX 0COOIMBOCTI.

Hedext mac. CnocoOu BUBUIBHEHHS SIIEPHOT €Heprii:
CHUHTE3 JICTKUX 1 MO BAKKUX sSAep. SaepHi peakiii.
PanioakTuBHICTE. 3aKOH paJi0aKTUBHOTO PO3IIAy.
SlnepHa enepreTuka.

EnemenTapHi yacTuHkH. 3arajibHa XapaKTEPUCTHKA
€JIEMEHTApPHUX YaCTUHOK.

KBapku. KocmiuHe BUTIpOMIHIOBaHHS.

Metoau peecTpailiii e1eMeHTapHUX YaCTUHOK. YacTUHKY 1

AHTUYACTUHKU. AHITUTALIA.

[Tpunun peectpanii HelTpuHO. HeliTpuHH1 0o0cepBaTopii.

dyunamenTanbHl B3acMoaii. Bennke 00’ e1HaHHS.
y

Pexomenoosani oemoncmpayii
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CKJIaay, (pI3WYHUX BIACTUBOCTEH 1 IIBUIKOCTI PyXy HEOSCHHX TiII.

doToedeKT Ta MPUCTPOi 3 IMHKOBOIO MJIACTHUHKOIO.
doTorpadii TpekiB 3apsIKEHUX YACTHHOK.
Kamepa Binbcona.

doTtorpadii TEIECKOIIB /i1 BAUBYCHHS
BUIPOMIHIOBaHHS B PI3HUX Jiara3oHax.

TabnuIs eeKTpOMardiTHOro CIEKTpy.

['padix mpoxoKEHHST BUTIPOMIHIOBAHHS KP13b
atMochepy 3emuti.

300pakeHHsI CIIEKTPIB HEOECHUX TiJI.

@DOTO CBITOBUX 1 YKPaiHCBKUX 00CEpBATOPIil.
®doTtorpadivHa MmiIacTUHKA 13 300pakKeHHIM
HEOECHMX CBITHUII.

10.ITpuiimayi (uu iX 300paxeHHsI) BUIIPOMiHIOBaHHS
JUTSL pI3HUX J11aM1a30HIB €JIEKTPOMArHITHOTO CIEKTPA.

oo krowbdE

© oo~

Jlabopamopnuii npakmuKkym

3a pe3ynbpTaTaMu BUKOHAHHS JJAOOPATOPHOTO MPAKTUKYMY y4HI
OBOJIOIBAIOTH EKCIIEPUMEHTATBHIMHU METOJIaMU BUMIPIOBAHHS
GI3UYHUX BEJTWYWH, JOCIIKSHHS SBUIII, YI0CKOHATIOIOTH HABUYKHU
po0O0TH 3 HI3UYHUMH MPUIATaMH, YIOCKOHATIOIOTh 3/1aTHICTh
y3araJbHIOBATH JTOCIIIHI (DAKTH 1 pOOUTH BUCHOBKH PO
CIIOCTEpEKyBaHI SIBUIIA 1 TPOLIECH.

1. BuBueHHs KOHACHCATOPIB.

2. JJocmiiyKeHHs eJIeKTPUIHHUX KiJI.

3. Busnauenns EPC 1 BHyTpilIHBROTO OmOpYy JIKepena
CTPYMY.

4. Bu3HaveHHS TeMIIepaTypHOTro KoedimieHTa omopy
MeTany.

JocnimkeHHs HamiBIPOBITHUKOBOTO J10/a.

5. JlochimpkeHHs 3a1€KHOCTI OMOpPY HAIIBIPOBIIHUKIB B[
TEeMITepaTypH.

6. JlocmimkeHHsS MardiTHOTO TOJIs 3eMUTi.

7. JlocmimKeHHS MarHiTHOTO TI0JIs COJICHOi1a.

8. JlociipKeHHS KOJMBaHb MPYKWUHHOTO MasTHUKA.
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9. BuzHaueHHS JOBKUHH CBITJIOBOI XBHIII.

10. BuzHayeHHs po3AUJIbHOT 3AaTHOCTI OKa.

11. Bu3HaueHHS TOKa3HMKa 3aJIOMJIEHHS CKjla 3a
JIOTIOMOT010 TUIOCKOTIApaiesIbHO1 IUTACTUHKY 200 MPU3MH.
12. BuB4eHHs siBUIIA MOJSpU3aLlii CBITIIA.

13. JlochmimpkeHHs  BJIACTHUBOCTEM  €JIEKTPOMArHiTHUX
XBUJIb.

14. Buznauenns OyaoBu iHTepdepomeTpa.

15. BuBuenHs siBuina iHTepdepeHIlii y TOHKUX TUTIBKaX.

16. BumipioBaHHs  TeMIepaTypd  HHUTKH  JIAaMIIU
pO3KAPIOBAHHSI.

17. MopnentoBaHHS PallOaKTUBHOTO PO3MALy.

18. BuBueHHS TPEKiB 3apsHKEHUX YaCTUHOK 32 TOTOBUMH
dboTorpadiamu

Hasuanwvni npoekmu

Ilpaxkmukym i3 po3e’a3yeanns 3a0au

Yi3arajbHIO04Yi 3aHATTH

Pe3eps
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ACTPOHOMIYHHUI CKJIATHUK
11 kaac
(1 roa. Ha THKIEHb, BCHOTO 35 1oj)

QuikyBaHi pe3yJIbTATH

\ Opi€eHTOBHHUII 3MiCT HABYAJBLHOI0 MaTepiary

Po3aia 1. @i3uka 3ip i Mi2K30pPAHOI0 cepe10BHIIA

3HaHHEBU KOMNOHEHM

Onepye noHsmmsamu i mepmiHamu’ 30ps, TOJIOBHI (13UYHI
xapakTepucThuku COHIS; aKTUBHI YTBOPEHHS B atMocdepi
(mustvu, daxenu, criagaxu, mpoTyoepaHili, GIOKKYIIH,
KOpPOHAJIbHI BUKUJIU MAC), COHSYHUM BITEp, Ciryx0a CoHIld,
COHSIYHA aKTUBHICTH, uncyia Bonbda, abcostoTHa 30psaHa
BEJIMYMHA 1 CBITHICTH 31p, CHEKTPAIbHUI Napajiakc, MpoTo30ps,
B3a€MO3B 130K MacH 1 CBITHOCTI 31p, JllarpamMa «CIeKTp —
CBITHICTbY», TTO/IBIHHI 30pi, 3aTEMHIOBAHO-TIO/IB1iHI,
CIEKTpaJIbHO-TIO/BIMHI 30p1, 3MIHHI i HECTAIIOHAPH1 301, HOBI
Ta HAJHOBI 30Di, MyJIbcap, OUTHI KapJIMK, YepBOHUH TIraHT,
YopHa Jipa, TOpU30HT noaii, cepa LlIBapumunsaa,
€K30ILJIaHETH,

Loscnwoe: G13uuni ymoBu Ha CoHIll; Hi3UYHUN MEXaHI3M
yTBOpeHHsI eHeprii CoHIs; lara30H YacTOT COHSAYHOTO
BUIIPOMIHIOBaHHS; BHYTpillIHIO Oy0BY COHIIS Ta HOTO
atMocdepu; Gi3uuHi napameTpu okpeMux 30H COHIlS; OCHOBHI
yTBOopeHHs B atMocdepi Coniist; MmardiTHe noje CoHIsl; MexaHi3M
YTBOPEHHSI 1 CKJIaJl COHIYHOTO BITPY; BUIJISI COHSIYHOTO JMCKA B
POKH MiHIMYMY Ta MaKCUMyMYy aKTUBHOCTI COHIISI; MPOSIBU

[TonsitTs 30pi. Haitbnmxya 30ps — Coniie. OCHOBHI (i3nuH1
xapaktepuctuku Conilsl. BHyTpimns Oyaoa. Jxepena eneprii 1
MexaH13MH 1i nepeHeceHHs 3 Haap CoHug. CnexTp 1 XIMIYHUN
cknag Conug. bynosa coHsiuHOi atTMOc(epu. AKTHBHI YTBOPEHHS
B aTMoc(epl: IsIMH, (pakenu, cnanaxu, NpoTyoepaHil, (IoKKYIH,
KOpoHaJibH1 BUKUAU Mac. CoHstunuii BiTep. O6epranus CoHL.
Pons mardiTaux nosis Ha CoHIll.

Mertoau # 3acobu s gociikens Conng. Ciyxxk6a CoHils.
LMKITI9HICTE COHSYHOT aKTUBHOCTI. 3B’ SI30K MIJK COHSIYHHMU 1
3eMHUMHU siBUIIaMU (Tenio6ioorist). Kocmiuna moropa.
Bukopucranss COHIYHOT €Heprii.

OcCHOBHI XapaKTEPUCTUKH 31p: CBITHICTh, Maca, TEMIIepaTypa,
pazaiyc. Buznauenns Bijicranei 7o 3ip. AOCOIIOTHA 30psiHA
BEJTMYMHA 1 CBITHICTH 31p. CIEKTpH 31p 1 CIEKTpaJIbHA
kiacudikaiis. [ToasiitHi 30pi. 3aTeMHIOBaHO-TIO/IBIMHI 1
CHEKTpaJIbHO-TIOBINHI 30pi. BU3HaueHHs macu 3ip.
B3aeM03B’430K MacH 1 CBITHOCTI 3ip.

Jliarpama «CnekTp — CBITHICThY». BHyTpimHs OynoBa 3ip. Moaeni
3ip. XIMIYHHUNA CKJIAJ 31p 11X JKepena eHeprii. 3MiHHI
HEeCTaIllOHapHi 30pi. Y TBOPEHHS XIMIUHUX ejeMeHTiB. HoBi Ta
HaHOBI 30pi. EBoONIS 31p, 11 eTanu i KiHIEeBi cTafii (6t

o1




52

COHSIYHOT aKTUBHOCTI Ta 11 UKIIYHICTh; IPUYNHY TOXOKEHHS
IUISIM, TIPOTyOepaHIliB, criajgaxiB; CyTh uncen Bonbda; BB
COHSYHOI aKTMBHOCTI HA JKUTTS 1 3I0POB’s JIto/1el Ta 6iocdepy
3emuti; KiHIEeBY cTajiito eBoJrolii COHIIS; METOM BU3HAYCHHSI
BIJICTaHI1 70 31p; ME€XaH13M CTUCHEHHS MDK30PSIHOTO Ta30-
MUJIOBOTO0 KOMILIEKCY; OCHOBHI (D13UYHI Ta T€OMETPUYHI1
XapaKTEPUCTUKH 31p; XIMIYHHUM CKJIa/1 30PSHOT PEUOBUHU;
B3a€MO3B’ 130K MK PO3MIpOM, TEMIIEPATYPOIO Ta a0COTIOTHOIO
30PSHOIO BETMYMHOIO 30P1i; 3aJI€KHICTh KOJIbOPY 30pi1 Bif 1i
TEeMIIepaTypH; CIIEKTPaJIbHI KJIACH 1 KJIACH CBITHOCTI 31p;
niarpamy I'epummpynra-Peccena; BigMiHHICTh COHIIS BiJ 1HIIHX
CTal[lOHAPHHUX 31p; OCHOBHI (P13UYHI XapaKTEPUCTUKU 3MIHHUX,
HOBUX Ta HaJJHOBUX 31p; MEXaHI3M YTBOPEHHSI XIMIYHUX
€JIEMEHTIB MiJ] Yac crajaxy HaJHOBOI 30p1; MOJEINl BHYTPIIIHBO1
OyZ0BM 31p p13HUX KJIACiB CBITHOCTI; IPUPOY HECTALIOHAPHUX
3ip; 30p1 Ha PI3HUX CTAIAX €BOJIOII1; MPUUYNHU BUHUKHEHHS
4OpHOT Aipu; (Pi3uyH1 POLIECH, IO MPOTIKAIOTH MOOIU3Y YOPHOT
JIPH; METOJIN BIIKPUTTS €K30IIJIAHET; O3HAKH Ta BIACTUBOCTI
MDK30PSTHOTO CEpPEIOBHIIIA.

JisinbHiCHUL KOMNOHEHM

Po3B’s13y€ 3a1a4i Ha: B3a€MO3B 30K MK PO3MIPOM,
TEMITEpaTypOoIO Ta aOCOTIOTHOIO 30PSHOI0 BETUYHHOIO 30Pi;

3 BUKOPUCTAHHSM 3aJI€KHOCTI MEP10I-CBITHICTD JJIs1 1ieeis;

Ha B3a€MO3B’ 130K pi3HUX (Pi3nyHUX napameTpiB CoHIs;
BU3HAYCHHS BJIACHUX PYXiB Ta MPOMEHEBUX IBHIKOCTEH 3ip.
Linnichuu xomnonenm

Oyintoe TpaKTUYHE 3HAYEHHS! BIUIMBY COHSYHOT aKTUBHOCTI Ha
TEXHOT'€HH1, aTMOC(hEpHI ¥ KIIMaTUYHI NMPOIECH Ha 3eMJIi;

KapJIMKH, HEUTPOHHI 30p1, MyJabcapu, YOpHi IipH). TicHI moaBiitHI
cucteMu. PentreniBebki 30pi. HeBuaumi cymyTHUKH 3ip.
Ex3omutanetun. Mix3opsiHE CepeIOBUIIIE.

Pexomenoosani oemoncmpayii
. 300paxeHHs armocdepu Ta KopoHH COHLIS.
. Cxema BHYTpiHBOI OymoBu COHIIS.
. 300pakeHHsI aKTUBHHUX yTBOpPEHb B atMochepl CoHLiA.
. Hiarpama I'epimmnpynra-Paccena.
. CxeMu BHYTpIIIHBOI Oy10BH 31p.
. CxeMH TepMOsIIEpHUX peaKI[iil y HaJapax 3ip.
. @OTO300paKEHHS HAMBIJOMIIIUX KPATHUX 31p.
. TUnoB1 KpuB1 3MiHU OJIMCKY 3MIHHHUX 31p PI3HUX THITIB.

. @OTO300pakeHHsI caJIaxiB HOBUX Ta HAJIHOBUX 3Ip.

10. KocMmiuH1 3HIMKH TJI00YJI Ta pErioHIB 30pEyTBOPEHHS.
11. Cxemu eBOMIOIIMHUX MIISAXIB 31p Ha Aiarpami ['epummpyHra-
Peccena.
12. He#iTpoHHi 30pi Ta YOPHi AIpU y TOJBIMHUX 30PSTHUX
cuctemMax (MaJIFOHKH).

O 00 1N L W=
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30psIHY €BOJIIOLIII0, K BaXKJIUBUN YMHHUK PO3BUTKY BceecBiTy.

Haeuanvni npoekmu

Ilpakmukym i3 po3e’a3yeanns 3aoau

Po3aia 2. 'anakTukn

3unannesull KOMNOHEHmM

Onepye nonammsamu i mepminamuy’ TATaAKTUKHU, 30PSHI
CKYITYEHHSI, TYMAHHOCTI; SJIPO, TaJ0, KOpoHU [ aTlakThKu;
Benuka ta Mana MarennanoBi Xmapu.

Tosacnioe: npnunay icHyBaHHs Mosounoro Lnsaxy Ha 3opsHoMy
HeO1 3emili; CKIIaIoBl YaCTUHU OyA0BH [ amakTuKu; po3Mip
["amakTHKKM Ta KUIBKICTH 31p B ["ajakTHIl; TUIIM HACEJICHHS
INanaktnky; Micuie COHSYHOT cucTeMH B [ aakTuiii;

pyxu Conug B ['anakruiii; ocobmuBocTi o0epTanHs ['anakTuky;
METOJY BUMIPIOBaHHS BiJCTaHEH 0 TaJlaKTHK;

kiacugikariro ranaktuk E. ['ab0na; mpupoay rajiakTuk,
pazlorajakTUK 1 KBa3apiB; IPUPOAY aKTUBHOCTI siiep TaIaKTHK;
BeJMKOMacIITaOHy CTPYKTYypy BceecBity; dhi3nuny cyTh
CIIOCTEPEIKHOTO YEPBOHOTO 3MIIIEHHS B CIICKTPAX T'aJaKTHK;
CyTh 3aK0oHY ["a00:1a; mpUPOy PEIIKTOBOIO BUITPOMIHIOBAHHS,
0COOJIMBOCTI SIBUIIA TPABITALIIHOTO JIIH3YBAHHS, ICHYBAHHS
TEMHO1 MaTepii Ta TEMHOI eHeprii.

JisinbHiCHUL KOMNOHEHM
Pospiznse na 3opssnomy He61 Monounuit [Insx.

IcTopis BuBueHHs ["anmaktuku. Ckiaja Ta 3arajibHa CTPYKTypa
INamakTukn. O6’€xTH, 10 HaJIEKATh HAIIN rajgakTHill. Po3momain
3ip B ["anmakTuiil. 3opsHi CKymueHHs Ta acoiiaii. ['a3onunosi
komruiekcu. Miciie Conng B ['anmaktuirl. Pyx CoHs4HOI cucTemu.
OoGepranns 1 maca ['anakTuku. MarHiTHI 0Jig 1 KOCMi4HI POMEH1
B ["asakTumi. CynyTHUKY ["anakTuky.

[cTopist BiIKpUTTS 30psiHUX cucTeM. Tumu ranaktuk. OCHOBHI
XapaKTEPUCTUKHU TAJIAKTUK PI3HUX TUMIB. B3aemMo1isl rajJakTuK.
SAnpa ramakTuk 1 iX aKTUBHICTB. PaioraiakTHKy 1 KBa3apu.
Bincranp 1o ramaktuk. [IpoctopoBuii po3momdii rajakTHK
(micrieBa rpyna, CKym4eHHs i HaJICKyITUeHHsI TaJlaKTHK).
Benukomacmrabna ctpykrypa BeecBity. UepBoHeE 3MillleHHS Y
crieKTpax rajakTuk. 3akoH ['ab6ma. CroctepexHi gaHi mpo
IPUCKOpPEHE po3IMpeHHs BeecBiTy Ta iloro MoxinBa
iHTepnperaiis. bapionHa («3BuuaiiHa») Marepis, TEMHa MaTepis
Ta TeMHa €HEepris K ckiIagoBi Beecsiry.

I'paBiTariiiine niH3yBaHHs K MPOSB TEMHOI MaTepii.

Pexomernoosani oemoncmpayii
1. ®orozobpaxenns Monounoro HImsaxy.
2. Cxemy O0ynoBu 'anakTuku.
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Cnocmepizae 3 TOTIOMOTOIO TEJIECKOMa 30PsIHI CKYITYEeHHS,
TymanHIiCcTE AHAPOMEH;

Po36’a3ye 3anadi Ha BU3HAYCHHS BiJICTaHEH 70 TATAKTHK 32
3MIIIEHHSM CIEKTPATBbHUX JIHIN Ta 3 BAKOPUCTAaHHSIM 3aKOHY
["a606ma.

Linnicnuii KomMnonenm

Bucnosmtoe cBiTOrsIIHI CypkeHHs 11100 Micisi COHSYHOT
cuctemu B ["anmakTuiii, BenukomacmTaObHOl CTPYKTYpH BeecBiTy
ta Micis ["amaktuku y BeecBiTi

3. 300paxeHHs 30pSHUX CKYITYCHb 1 TYMAHHOCTEH.

4. 300paxkeHHs CymyTHHUKIB [ amakTuku.

5. 300paxeHHs ralakTUK PI3HUX TUIIIB.

6. Cxema «kamepTon» ['ab0na.

7. ®0oTO300pakeHHs CKYITYECHDb T'aJlaKTHK.

8. Cxema BennKoMacITabHOI CTpyKTypH Hauoro Beecsiry.

Hasuanwvni npoexmu

Ilpakmukym i3 po3e’a3yeanus 3aoau

Po3aia 3. EjreMeHTH KOCMOJIOTIT

3HauHEBUU KOMNOHEHM

Onepye noHAMmMAMU [ MEPMIHAMU.

KOCMOJIOT1YHHI MPUHIINIIL, 130TPOMHICTH, TeOPisi Benukoro
Bubyxy, hoTomeTpuuHuii, TpaBiTalliiHUI Ta TEPMOAMHAMIYHHIMA
napajoKCH, CTallloHapHI Ta HecTallioHapHi Mojelni BeecBity,
MOJIEIIb «Tapsiuoro» BcecBiTy, TeMHa MaTepis Ta TEMHA €HEepTis,
rpaBiTailiiiHl XBuJi, Hail BcecBiT, BCECBIT, MyJIbTUBCECBIT;
MYJIBTUBEPCYM, aHTPOITHUN TTPUHITHUTI.

lloscHioe: KOCMONOTTYHI MapaJOKCH Ta PUHIIUIIN;
3arajJbHONPUMHATI MOJIEN TOXOKEHHS 1 po3BUTKY BceecBity;
BHecok I'. 'aMoBa B KOCMOJIOT110; OCHOBH Teopli Bennkoro
Bulyxy; criocTepeskHi J1aHi, SKi MATBEPIKYIOTh TEOPIIO
Benukoro BuOyxy; nmpupoy penikToBOro BUIPOMIHIOBAHHS;
OCHOBHI eTanu eBoJoIii BeecBiTy; MpUCKOpeHe pO3IIUPEHHS

Kocmonoriunuit npunimn. Mojenb 0gHOPITHOTO i 130TPOITHOTO
Bcecsity, 3acHoBana Ha 3akoHax HerotoHna. EnemenTn 3araipHol
Teopii BigHOCHOCTI EitHmireitna. YopHi gipu.

[TonsTTs po kocmoutoriuai Mmozaeni Beecsity. Teopist Benukoro
Bubyxy. ®oroMeTpuuHMii, rpaBITAIlIHHUN Ta TEPMOIMHAMIYHUAN
napanokcu. CTarfioHapHi Ta HecTalloHapHi Mojeni BeecBiTy.
Mogens «rapssuoro» BeecBiTy 111 ciocTepekHa nepeBipKa.
PenikToBe BUIPOMIHIOBAHHS.

OcHoHi etanu eostorlii Beecity. Bik Beecsity. [Ipo6iaemu
TEMHO1 MaTepii 1 TeMHOi eHeprii. I'paBiTaliiifHi XBUJII Ta iX
peecTpartis.

[Touryku »kutts 3a Mexkamu 3emuti. Dopmyna @. [perika.
[Tocnanns mo3azeMHUM MUBiTI3aMIsIM. MI>K30psIHI MOTBOTH U
MOKJIMBI KOHTAKTH MK [IUBLII3AIIIMA. AHTPOITHUIN TTPUHITHII.
MynbpTUBEPCYM.
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BcecBiTy; icHyBaHHS TEMHOT MaTepii Ta TEMHOI €HEeprii,
rpaBiTalliifHi XBUJII Ta YMOBH iX peecTpaiiii,

HAYKOBI1 MPOTpaMH 3 MOUIYKIB KUTTS 1032 MEKaMU 3eMJTi;

CYTh aCTPOCOIIIOJOTIYHOTO apaI0KCy; CyTh AHTPOITHOTO
MPUHIUITY; 3B’ 30K MK OCHOBHUMHU (PYyHJITaMEHTaJIbHUMU
KOHCTaHTaMH ¥ ICHYBaHHSAM JIFOJIUHU (KUTTSIM); TIIIOTE3Y PO
ICHYBaHHS 1HIIIUX BCECBITIB.

L[innicnuii komnonenm

Bucnosmntoe cBoe cTaBieHHs 10 Mojelnel BeecBiTy Ta OIiHIOE ix
0CcOOJIMBOCTI. Y CBIJIOMIIIOE POJIb ACTPOHOMII Ta KOCMOHABTHUKH B
PO3B’s13aHHI TJI00ATBHUX TPOOJIEM JII0JICTBA, 3HAYCHHS
CBITOIUIAlY 1 HAYKOBOI KAPTHHM CBITY ISl HOCTYNAJIbHOTO
PO3BUTKY JIIOJICHKOT IIMBLTI3AIII].

Pexomenoosani oemoncmpayii
1. Cxemu, 1o 1TIOCTPYIOTH MoJeni BeecBiTy.
2. Tabnuusg-cxema OCHOBHUX €TaIliB po3BUTKY BcecBiTy.
3. Hiarpama CIiBBIIHOIIIEHHSI PI3HUX THUIIIB MaTepii y BeecBiTi.
300paskeHHsI pall0TEeNIECKOIIB, SIKI BAKOPUCTOBYBAJIH JJIs
MOIIYKIB paJIIOCUTHAIIIB MO3a3€MHUX ITUBLUII3AIIH.
2. 300pakeHHS KOCMIYHMX aIapatiB 3 JIOMOMOTO0 SIKHX
3MIMCHIOBAIIM YH 3/I1MCHIOIOTH MOIIYK KUTTS 032 MEXaMH 3eMJI.

Hasuanwvni npoexmu

Ipaxkmukym i3 po3e’a3yeanus 3a0au

Jlabopamopnuii npakmuKkym

1. Buznauenns Bifctanen 10 Ti1 COHAYHOI CUCTEMHU METOJaMU
acTpOHOMII.

2. Buznauenns aktuBHocti CoHIls 3a ynciiom Bomibda.

3. CnoctepexxenHs TyMaHHOCTI AHAPOMEIH.

4. BuzHaueHHS Y€pPBOHOTO 3MILIEHHS MO3araJIakKTHYHOTO 00’ €KTa.
5. MopentoBaHHS €KCIIEPUMEHTANIbHOT YCTAHOBKY JIJIs PEECTpaliii
rpaBITallifHUX XBUJIb.

Y3arajabHIOW04Yi 3aHATTHA
Y3aranpHEHHS Ta CUCTEMATHU3aIlsl TOHATH 1 TEOPii Kypcy Bi3UKU W aCTPOHOMIT CTAPIIOT MKOJIH.

Pe3eps
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