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. Onmuc HaBYAJIBHOI JUCIUILIIHHA

HaiimenyBaHHS TOKa3HUKIB

XapakTepuCTUKa HABYAJIbHOL
JTUCIUILIIHA

neHHa (opMa HaBYAHHS

Bun qucuurunau

000B’s13KOBa

MoBa BUKIIalaHHS, HABYAHHS, OI[IHIOBAaHHS yKpaiHChKa
3arajgbHui 00CIT IOIUH 127
Kype 1 2
Cemectp 1 2 3 4
OO6csr roauH, B TOMY YHCII: 34 46 34 13
AyauTopHi 34 34 34 11
Jlekmii 28 32 30 11
JlaGopartopHi 6 12 4 -
MonynbHUNA KOHTPOJIb - 2 - 2
dopma ceMecTpOBOrO KOHTPOITIO - - - -




2.MeTa i 3aBAaHHA HABYAJBLHOI JUCHUILTIHA

Mema:  GopMyBaHHS Ta  PO3BHUTOK TPEIMETHHUX 1  KIIFOUOBHUX
KOMIIETEHTHOCTEH CTY/ICHTIB, JOCTATHIX /IS 3aCBOEHHS HAaBYAJILHOTO MPEAMETa Ha
pPIBHI BHMOI' JIPKABHOTO CTaHAAPTy 1 OpIEHTOBaHA PO3YMIHHS OCHOBHHX
3aKOHOMIpHOCTEH Tmepediry (i3MYHUX 1 aCTPOHOMIYHMX SIBHUII Ta IIPOIIECIB,
3arajJlbHOTO YSABIIEHHS MPO CBIT NPHUPOJHM, MOrO0 OCHOBHI TEOPETHYHI 3acaau i
METOJY Mi3HAHHS, YCBIIOMJIGHHSI poOJii (PI3UYHOTO ¥ aCTPOHOMIYHOTO 3HAHHS Y
KUTTI1 JIIOJJUHH U CYyCTILTIEHOMY PO3BHUTKY

3arajibHOOCBITHIMHU 3aBIaHHAMU Kypcy (i3MKH i acTpoHOMIl €:
— (opmyBaHHSA B CTYJEHTIB CUCTEeMH (PI3UYHHMX 1 ACTPOHOMIYHMX 3HAHb Ha
OCHOBI Cy4acCHUX TeOpiid (HayKOBUX (PaKTiB, MOHATb, TEOPETUYHUX MOJENIEM,
3aKOHIB, IPUHIMIIB) 1 PO3BUTOK Y HHUX 3/IaTHOCTI 3aCTOCOBYBaTH HaOyT1 3HAHHS
B II3HABAIBHIN MpaKTHI; 3HAaHb PO MOXOJKEHHA HPUPOAHUX OO’ €EKTIB
BcecBiTy, iX (h13u4H1 BIACTUBOCTI, 3aKOHU PyXY i €BOJIOLIIO, @ TAKOXK YSABIICHb
PO MOXOKEHHS, OyI0BY Ta e€BOJItOIiI0 BeecBiTy B 11i710MYy;

— OBOJIOJIIHHA CTYJAEHTAMH METOJOJIOTIEI0 MPUPOIHUYO-HAYKOBOIO MI3HAHHS 1
HAyKOBHM CTHUJIEM MHCIECHHS, YCBIIOMJIIGHHA CYyTi  NPUPOJHUYO-HAYKOBOI
KApPTUHU CBITY Ta 3aCTOCYBaHHS 1X JUIsl MOSICHEHHA PI3HUX (PI3MYHUX Ta
ACTPOHOMIYHMX SBHIL 1 MpOIEciB, (I3UYHOI MPUPOAM HEOECHHX T Ta iX
CUCTEM;

— (hopmyBaHHS B CTYJIEHTIB 3arajibHUX METOJ(IB Ta aJIFTOPUTMIB PO3B’SI3yBAHHS
3a/lay Ta MPOOJIEeMHHUX 3aBJaHb PI3HUMH METOJaMH 13 3aCTOCYBAHHSM 3aKOHIB
G13UKY Ta THITUX TPUPOJTHUX HAYK; EBPUCTUYHUX MPUHOMIB MOIIYKY PO3B’SI3KY
npo0seM aJieKBaTHUMHU 3aco0aMu (PI3UKH 1 aCTPOHOMIT;

— PO3BUTOK B CTYJIEHTIB y3arajbHEHOI0 €KCIEPUMEHTaJIbHOIO BMIHHS BECTHU
MIPUPOJTHUYO-HAYKOBI  JIOCHI/DKEHHS ~ METOAaMU HAyKOBOT'O  TIi3HAHHS
(my1laHyBaHHSI E€KCIIEPUMEHTY, BHUOIp METOAY JOCIHIJIKEHHS, BUMIPIOBAHHS,
oOpoOKa Ta IHTepIpeTallisl OiepKaHUX PE3ybTaTIB);

— (opmyBaHHS LUIICHOTO YSBJIEHHS MPO CyYacHY MPUPOJIHUYO-HAYKOBY
KApTUHY CBITY Ta HAyKOBOT'O CBITOIJISAY CTYJEHTIB, PO3YMIHHS POJII (PI3HUKH 1
acTpoHOMIii B Ti3HaHHI (PyHIAMEHTaIbHUX 3aKOHIB MPUPOIU, BUKOPUCTAHHS
AKUX € 023010 HAYKOBO-TEXHIYHOTO MPOTPECY; PO3KPUTTS 3HAYEHHS (DI3UYHOTO
# acCTpOHOMIYHOIO 3HAHHS B JKUTTI JIIOAMHU W CYCHUIBHOMY PpO3BHUTKY,
BUCBITJICHHS] ETUYHHX MPOOJIEM HAYKOBOTO Ti3HaHHS, (POPMYBaHHS €KOJOTIYHOI
KyJbTYPH JIFOAUHU 3ac00aMu Pi3UKHU i aCTPOHOMIT;

— PO3BUTOK B CTYJEHTIB HaBMYOK II3HABaJIbHOI MISJILHOCTI y TMPOIIECi
HaBYaHHA (DI3UKH i aCTPOHOMI].

@opMyBaHHA KJIIY0BUX KOMIIETEHTHOCTEH CTYJAEHTIB 3ac00aMHu NpeaMeTy
«®Di3uKa i acTpoHOMIisD)

Hapuanns }i3uku 1 acTpoHOMIT 3MIMCHIOETHCS HA KOMIICTEHTHICHUX 3acajax i
nepeadayae GopMyBaHHS KITFOYOBHX 1 MTPEAMETHUX KOMIIETCHTHOCTEN yUHIB.



3acobamu HaBUaNbHOTO NpeameTy «Di3uka 1 aCTpOHOMIs», HE3aJIEKHO BiJ
PIBHSI HOTO ONaHyBaHHS 3IIMCHIOETHCS (DOPMYBAHHS KIIOUOBUX
KOMIIETEHTHOCTEN, HEOOX1THUX KOXKHIN CydacHI! JHOIMHL 171 i1

JKUTTEIISUTHHOCTI.

KommneTeHnTHICHUI TOTEHITIa]l HaBYaJIbHOTO mpeaMeTa «Di3uka 1 acTpoHOMIs» y
(dhopMyBaHHI KJIIOUOBUX KOMIETEHTHOCTEH CTYJEHTIB PO3KPUTO Y TAOJIHIII.

KnrouoBa
KOMIIETEHTHICTh

[TpeameTHU 3MiCT KITFOYOBOI KOMIIETEHTHOCTI 1
HaBYaJIbHI pecypcH Juisl 1i opMyBaHHS

CrinkyBaHHS
JepKaBHOIO/P1THOIO

MOBOIO

YMiHHS:

- CIILJIKYBATHUCS 32 MPOOJIEMATHKOIO TPEAMETY
Cy4acHOIO0 HayKOBOIO MOBOIO 3 BUKOPUCTaHHSIM
ycTajieHuX (I3UYHUX i aCTPOHOMIYHUX TEPMIHIB Ta
MIOHSITH;

- 4ITKO Ta OJIHO3HAYHO (POPMYIIIOBATHU CY/XKEHHS Ta
apryMeHTYyBaTH iX;

- HaJIaroJKyBaTH KOMYHIKaIlli y Tpol1ieci BUPIIIEHHS
HaBYaJIbHUX 3aBJaHb TA BUKOHAHHS MPOEKTIB;

- 4ITKO Ta CTUCJIO BUKJIAJIaTU OCHOBHUH (hI3WUHUI Ta
ACTPOHOMIYHHUH 3MICT MUTAaHb Y MUCBMOBIU (hopMmi;

- TOTYBAaTHU Ta MPEJCTABIISITH OBIIOMJIECHHS, TOTOBII1
Ta pedepath, MPE3CHTYBATH PE3YIBTATH MPOSKTHOT
ISUIBHOCTI.

CraBnieHHS:

- BUSIBJISITH CTABJICHHS Ta Bi3HAYATH POJIb
BITUM3HSHOI HAYKH Ta 1i BUJIATHUX MPEICTABHUKIB;
I[IHYBaTH HAYKOBY YKPaiHChKY MOBY;

- 00’ €KTUBHO OILIIHIOBATH 1H(OpMaIliiiHI HAyKOBI
HOBUHHU, 30KpEMa, 3 HAHOUIbII aKTyaJIbHUX HAMPSIMIB
Cy4yacHOi (hi3MYHOI Ta aCTPOHOMIYHOI HAYKH.

MaremaTtuyHa
KOMIIETEHTHICTD

YMiHHS:

- 3aCTOCOBYBAaTH MaTeMaTUYHUI anapar JJis
pO3B’s3yBaHHS (PI3MYHHMX Ta ACTPOHOMIYHMX 3a/1ad,
OOTpYHTYBaHHSI Ta TOBEJECHHS TBEP/IKEHb;
ONpaLOBaHHs, IHTEPIPETALlli, OLIHIOBAHHS
pe3yNbTaTiB EKCIIEPUMEHTIB 1 CLIOCTEPEKEHb;
no0y10Bu rpadikiB Gi3UYHUX MPOLIECIB; MOJICTIOBAHHS
(b13MYHUX Ta aCTPOHOMIYHUX SBHUI Y hopmi
MaTeMaTHIHUX PIBHSHB 1 CIIBBIIHOIICHD.

CraBneHHs:

- YCBIJIOMJIIOBATH BKJIMBICTh MATEMAaTHYHUX 3HAHD SIK
THCTPYMEHTAPII0 MPUPOTHUYUX HAYK, HEOOXITHOT

Ta TEXHOJIOTIIX.

OcHOBHI

YMiHHS:
- MOSICHIOBATH SIBUILIA TPUPOAM, PO3YMITH NPUHLIMI [T




KOMIIETCHTHOCTI Y
TMPUPOTHIUIAX
HayKax 1

TEXHOJIOTIAX

Ta Oy/JI0BY Cy4acHO1 TEXHIKH, MPUJIAJIIB Ta 00JIaHAHHS
Ha OCHOBI (PI3MYHUX Ta ACTPOHOMIYHUX 3HAHB;

- XapaKTepHU3yBaTH poib (GI3UIHUX 1 ACTPOHOMIYHHUX
3HaHb Y (hOpMyBaHH1 TPUPOAHIUYO-HAYKOBOT KAPTUHU
CBITY;

- IUTAaHYBaTH Ta peayli30ByBaTH (Pi3U4HI Ta
aCTPOHOMIYHI CIIOCTEPEKEHHS i eKCTIEpUMEHT,
¢ikcyBaTH Ta ONPaLbOBYBATH 1 MPABUIIBHO
IHTEpPIIPETYBATH Ta OL[IHIOBATH iX pPe3yIbTaTH;

- T0OWpaTH METOM Ta 3aCO0M JOCTIHKCHHS
MIPUPOTHUX SIBUIII, aJICKBATHI TTOCTABJICHUM 3aBJIaHHIM
CraBieHHS:

- YCBIJIOMJTFOBATH 3HAUYCHHSI (P13UKU i aCTpOHOMIT 11
JOCITIIKEHHS! HABKOJIUIITHBOTO CBITY;

- OI[IHIOBATH CYYacH1 JOCSITHEHHS MPUPOJTHUYUX HAYK
Ta MEPCIEKTUBHU X MOJATBIIOTO PO3BUTKY;

- BUSIBJISITU CTaBJICHHS JI0 aKTYyaJbHUX MPOoOsieM
CY4YacCHOTO MPUPOI03HABCTBA;

- (hopMyIrOBaTH OIIHOYHI CY/’)KEHHS Ta MPOTIOHYBATH
IUISIXW BUPIIIEHHSI HAYKOBO-OCBITHIX 3aBJIaHb.

[HdopmariiitHo-
nudpona

KOMIIETEHTHICTD

YMiHHS:

- BUKOPHCTOBYBATH 1HQOPMALIHI CHCTEMH IS
HIBUJKOIO Ta HIJIECHPSIMOBAHOTO MOWIYKY 1H(pOpMAIlii;

- BU3HAYaTU MOKJIMBI JKepesa iH(popmalli, BIIOupaTu
HEOoOX1IHY 1H(pOpMaIlito, OLIHIOBATH, aHATI3yBaTH,
MEPEKO0BYBATH 1H(POPMAIIIIO;

- KOPUCTYBATUCA CYYaCHUMHU TaJ[PKETaAMU 5K
IHCTPYMEHTAJILHUMHU Ta BUMIPIOBAJILHUMU 3aC00aMU;
- IPAIIOBATH 3 BIPTyaJIbHUMH J1TA00PATOPISIMH,
IporpamMamMu-cUMyJIaTOpamu;

- CTBOPIOBATH Ta JIOCIIIKYBATH MOIeN (DI3UYHUX 1
ACTPOHOMIYHUX SIBHIIL.

CraBnieHHS:

- TOTPUMYBATUCS €TUIHUX HOPM IIiJl Yac poOOTH 3
1H(pOpMaIITHUMH pecypcaMi.

VYMIHHS BUUTHCS

BIIPOAOBIK JKUTTA

VYMiHHS:

- IJITAHYBaTH CaMOCTITHE OTpaIlfoBaHHS HAaBYAIHHOTO
Matepiany 3 (i3UKH Ta aCTPOHOMIT; - BU3HAYATH 1111
HABYAJIBHOI IISTEHOCTI B KOPOTKOTEPMIHOBOMY Ta
JIOBrOTEPMIHOBOMY TE€pi0Iax;

- 31UCHIOBATH CAMOCTIMHMIA MOMTYK 1HpOpMAaIIii 3
BUKOPUCTAHHSM PI3HUX BUIIB JIKEPEIT;

- BUJIUIATH FOJIOBHE B OMPallbOBYBaHIH 1H(pOpMAIIii;
CraBnieHHSs:

- KPUTUYHO OLIIHIOBATH BJIACHI IOCSATHEHHS; -




YCBIJIOMJTIOBATH BaKJIMBICTh CAMOOCBITH ISt
YCHIITHOTO JKUTT.

[HIIATUBHICTS 1

1 ITPUEMITUBICTh

YMiHHS:

- MpUMMAaTH PIIICHHS 00 BUOOPY HAHO1IBIIT
ONTUMAJIbHUX aJbTEPHATUB M1/ YaC BUPIIICHHS
HABYAJIbHUX 3aBJaHb 3 (PI3UKH Ta aCTPOHOMII;

- OpPTaHi30BYBaTH KOJICKTUBHY pOOOTY HaJ BUKOHAHHS
HABYAJIBHUX MPOEKTIB, PO3MOAUIATH 3aBJaHHSI MIX
YICHAMH TPYIIH;

- BUSIBJISITH 1HIIIATUBY Ta BIAMOBITAIBHICTH i 4ac
rpynoBoi poOOTH HaJl HABYAIBHUMHU 33[a9aMH;

- pO3paxoByBaTH Ha OCHOBI OTPUMaHUX 3HAHb
€KOHOMIYHY €(DEeKTUBHICTh BUKOPUCTAHHS MOOYTOBUX
IpUIaJiB Ta 00JIaJHAHHS, ATbTEPHATUBHUX JHKEPEI
EHeprii;

- MPOITIOHYBATH CIIOCOOH Ta 3aCO0U EKOHOMIT
E€HEPreTUYHUX, YACOBUX, (PI3UYHUX PECypCIB MiJ Yac y
HaBYaJIBLHOMY IPOIIECi Ta MOOYTI.

CraBnieHHS:

- YTBEPI’)KYBaTH PIBEHb CAMOOIIHKH, [0 BIMOBIIA€E
00’€KTUBHUM pe3yJIbTaTaM HaBYAJIbHOI I1SUIBHOCTI;

- CIIIBBIJHOCUTH OYIKYyBaHI pe3yJbTaTH Ta HEOOX1/IHI
IUIA 1X TOCATHEHHS PECYPCH;

- YCBIJJOMJIFOBATH JIOCSKHICTD MTOCTABJICHUX IILICH K
pe3ynbTaTy HaIOJIETIMBOI Ipalli;

- OI[IHIOBATH €KOHOMIYHY €(DeKTUBHICTh MPUHHATUX
pIIIEHB 1] Yac BUPIIICHHS HABYAIbHUX Ta
JOCIIITHUIIBKUX 3aBJaHb 3 (D13UKH i aCTPOHOMI].

ComiasiipHa Ta
rpOMaJISTHChKa
KOMIIETEHTHOCTI

YMiHHS:

- BIZICTOIOBATH apryMEHTOBAHO CBOI MOTJISAIM Ha
BUPILIEHHS HAaBYAJIbHUX 3a/1a4 Ta COpUUMaTH
apryMeHTOBaH1 MIPOIO3HUIII TOBAPUIIIB;

- TOTPUMYBATH MPUHLHUIIIB IEMOKPATUYHOCTI Ta
BIJIMOBIJATBHOCTI M1J1 Yac poOOTH B TPYIIL;

- aHaJII3yBaTH 3HAYCHHSI IOCATHEHb BITUYU3HSIHO1
IIPUPOAHUYOI HAYKH JJIs1 PO3BUTKY YKPAIHCHKOI
JIep>KaBH, MiIBUIIICHHS T00po0OyTy 11 rpomaisiH;

- MPOTIOHYBATH NUISIXH IT1/IBUIIICHHS P1BHS
COLIIAJIFHOTO PO3BUTKY Ha OCHOBI CydacHUX (Pi3uKO-
ACTPOHOMIYHUX 3HAHB;

- MIPaIfOBaTH Y COLIAIbHUX MPOEKTAaX.
CraBneHHs:

- OL[IHIOBATH POJIb BITYU3HIHOI (Pi3UYHOI Ta
ACTPOHOMIYHOI HAYKH Y PO3BUTKY JIFOACTBA; -
YCBIJIOMJIIOBATH MPIOPUTETHICTH 3arajIbHOIOJICHKUX




I[IHHOCTEH Ta COLIAJIbHUX 1HTEPECIB MPH BUPIIICHHI
HaYKOBHX, CKOHOMIYHHX Ta TEXHOJOTIYHUX TPOOIIECM.

OO0i13HaHICTh Ta

CaMOBHPAKECHHS Y

cdepi KyabTypHu

YMiHHS:

- BUBHAYUTH POJIb (DI3UKH Ta aCTPOHOMIT y
CTaHOBJICHH] 3araJIbHOJIOJICHKOI KYJIbTYpH;

- IOSICHIOBATH B3a€MOBIUIMB MPUPOJHUYUX HAYK Ta
00pa30TBOPUOT0, My3UYHOTO, JITEPATyPHOTO
MUCTEITBA;

- HaBOAMTHU MPUKIIAIU TBOPYOI AISUTBHOCTI BUIATHUX
YKpaiHCHKUX Ta 3apYO1KHUX y4EeHUX-(DI3UKIB 1
aCTPOHOMIB Y PI3HOMAHITHUX Taly3iX KyJbTypHu Ta
MUCTEITBA.

CraBneHHs:

- YCBIJIOMJIFOBATH 1ICTOPUYHY €JIHICTH MPOIIECY
PO3BUTKY NPUPOJHUYOT HAYKU Ta KYJIbTYpHU JHOACHKOL
[MBLII3a1i.

Exosoriuna
TPaMOTHICTb 1
3I0POBE KUTTS

YMiHHS:

- BU3HAYaTH YMHHUKH Ta (aKTOPH, K1 OPYLIYIOTh
€KOJIOT1YHY PIBHOBAry B MPUPO/Il Ta MOOYTI;

- IOTPUMYBATUCS TIPaBUJI OE3MEKU KUTTETISIIBHOCTI B
HaBaJIbHOMY MPOLIEC] Ta MOOYTI;

- BUKOPUCTOBYBATH OTPUMAaH1 3HAHHS VISl 3MEHIIICHHS
HETaTUBHOTO BIUIUBY CY4YacCHOI TEXHIKH Ta TEXHOJIOT11
Ha ce0e Ta 0TOUYIOUHX, 3a0e3MeueHHs 3J0pOBOrO
CroCco0y KUTTH;

- MPAaBWJILHO YTUJII30BYBAaTH MOOYTOBI BIAXOAH Ta
BIJIIIpaIlbOBaH1 pKepesia eHeprii 1 CBiTia, HECIIpaBH1
IIPUCTPOI;

- IOJy4YaTHCS 0 3aX0JIiB 1 IPOEKTIB 1010
BIJTHOBJICHHSI JIOBKIJIJIS;

- TOTPUMYBATUCS TIPaBUJI €KOJIOTTYHOI MOBEIIHKH.

CraBnieHHS:

- YCBIJJOMJIFOBATH aKTYaJIbHICTh €KOJOTIYHUX MPOOIeM
y Cy4aCHOMY CBITI Ta HEOOX1AHICTh iX HEBIAKIATHOTO
BUPILIEHHS; - BAKOPUCTOBYIOUM 3HAHHS 3 (DI3UKH U
aCTPOHOMIi OI[IHIOBATH €KOJIOT14HI 3arpO3U Ta
e(EeKTUBHICTD PI3HUX CHOCOOIB 1X IMOI0IAHHS;

- BUSIBJISITA TOTOBHICTh MTPAKTUYHUMU JISIMUA CIIPUSTH
BUPIIIIEHHIO €KOJIOTIYHUX MPOOJIeM MiCTa, KpaiHU.




3. Pe3yjbTaTi HAaBYaHHSA CTYJEHTIB 32 JTUCUMUILTIHOIO

3Hanneeuii KOMnOHEeHm

- Ha3ueac XapakTepHi O3HAKW (HIBUYHMX SBWIN, I1X BIAMIHHICTH BIJ
010J0TYHMX, XIMIYHUX 1HIITHUX SBHII;
-Ha6oO0ump npukaaou Gi3uIHUX SBUMI, DI3UYHUX TUT Ta PI3UYHUX BEIUYUH;
-3HA€ CUMBOJIM Ta OJWHUII OCHOBHMX (PI3UYHUX BEJIUYMH;. BUIU
MEXaHIYHOTO PpyXYy; PI3HOBUIU Ba)kessl. CHOCOOM BUMIPIOBAHHS TEMIIEpaTypH;
NPUHIMIN 1O0YI0BU TemneparypHoi mikanu KenbBiHa; qBa criocoOu 3MiHU
BHYTPIIIHBOI €HEprii Tijga; BUAM TEIJIOOOMIHY; BHAM TEIJIOBUX MAIIIWH,
MOHSATTS €JIEKTPUUHOTO 3apsly, MEXaHI3MHU €JIEKTPHU3allii, XapakTep B3aeMOo/I1i
3apsJKEHUX T1JL;
YMOBHY BUHUKHEHHS €JIEKTPHUYHOTO CTPYMY, B T.4. B PI3HUX CEPEIOBUIIAX;
-HA3ueae BXWBaHI OJMHULI Yacy, NUIAXY, IBUJIKOCTI, leploy oOepTaHHS,
MIepioTy Ta 4aCTOTH KOJIMBaHb, TEMIICPATYPH,3apsI Ty, HAPYKEHOCTI
€JIEKTPUYHOTO MOJIS, EIEKTPOEMHOCTI , CUIIM CTPYMY, HallpyTH, poOOTH,
MOTYXHOCTI;
-onucye Hi3UuHy BETUYUHY BIJNOBIIHO JI0 y3araJibHEHUX IJIaH1B;
-3Hac i onucye P13UyHi sBUIA 1 TponecH (1Hepiis, negopmarlisi, TSXKIHHS,
TEPTs, TUCK, TEIJIOMPOBIIHICTh,eJICKTpU3aIlis, );
-80J100i€ TIOHATTAM, hopmynioe BU3HAUYCHHS (PI3UUHOI BEJIMUUHHM (Maca,
CWJIa; MeXaHiuyHa Po00Ta, MOTY>KHICTh, KIHETUYHA 1 MOTEHIIaJIbHA €HEPT 14,
MOMEHT CHJIH, KOe(DIIIEHT KOPUCHOT i1, TeMIepaTypa, BHYTPIIIHS €Hepris,
KIJBKICTB TEIIJIOTH, TUTOMA TEIJIOEMHICTD, TUTOMA TEIIOTA IUIaBJICHHS,
MapOyTBOPEHHs, 3rOPaHHs MalnBa, CHJIa CTPYMY, Halpyra, omip MpoBiIHUKA,
po0O0Ta 1 HOTYXHICTh €IEKTPUYHOTO CTPYMY, €JIEKTPOXIMIYHUIN €KBIBAJICHT,)
1 6mi€ 00paTH X OJIMHUIII;

3akoHu ['yka, Herorona, Apximena Kynona, 30epexeHHs e1eKTPUYHOTO
3apsiny, OMa Ji1st moBHOTO Kona, Jkoyns—JIenna, @apanes i eneKTpoizy;
-pO3yMi€ BITHOCHICTh PYXY; OCHOBHI TMOJOXEHHS aTOMHO-MOJICKYJISIPHOTO
BUEHHS; BIJIMIHHOCTI MK PE€YOBUHOIO 1 IOJEM ,CYTHICTh 3aKOHY 30€peKeHHs
MEXaHIYHOI eHeprii, yMOBY pIBHOBarM BaKelsd, NPUHIMMI [1i TPOCTUX
MEXaHi3MiB; BIACTUBOCTI TEIJIOBOTO pPyXy; OCOOJMBOCTI pPyXy arToMmiB i
MOJICKYJT PEYOBHHHM B PI3HMX arperaTHUX CTaHaX pe4YoBUHU; (Di3udH1
BJIACTUBOCTI TBEPAMX TiJl, PIAUH 1 Ta3iB; MPUPOJY EIEKTPUYHOTO CTPyMYy B
PI3HHX CEpEeIOBHUIIAX;
-noAcHWE Tpadiku pyxy, TEIJIOBUX MPOIECIB (HArpiBaHHS/ OXOJOKEHHS,
TJTaBJICHHS/ TBEPAHECHHS, TAPOYTBOPEHHS/ KOHICHCAITIA).

MianbHicnHuit Komnonenm

-00mMpPUMY€E€mb s IPaBUIT 0€3MEYHOT TOBEIHKY 1111 Yac poOOTH 3 PI3UUHUMU
npuiagamMu Ta 00J1aTHaHHIM;



3anucye 3Ha4YeHHs (PI3UYHOI BETUYMHU, BUKOPUCTOBYE MIPpEePiKCH AJs
YTBOPEHHSI KPATHUX 1 YACTUHHUX OJAUHUILb;

- KOpucmy€emoca HalnpoCTIMMU 3ac00aMy BUMIPIOBaHHS, B T.4.
JTUHAMOMETPOM, TEPMOMETPOM, IICUXPOMETPOM, TEIECKOTIOM;
BUMIPIOBAJILHUMU MIPHUIIAJIaMU ISl BA3HAYEHHS CUJIU CTPYMY, HallpyTH,
oropy;

-ananizye rpadiky TEIUIOBUX MPOIECIB; MOSCHIOE PUHITUII JiT TEIJIOBUX
JBUTYHIB;

-6U3HAaYac 1IHY TIOIKY KA TPUIady;

-nopienioe 3Ha4eHHA (HI3UYHUX BEIIUYHH,

-euMmiplo€ NMHIAHI PO3MIpH TiJI, 9ac MPOLECiB,Macy,TeMIIepaTypy, CHIIy

CTPyMY, HAIPYTy;

--nP060ooums 0ocaiou (1HAUBIIyaIbHO Ta B TPYIIl) 3@ BJACHUM ILIAHOM a00
3a IHCTPYKIII€IO 3 JIOTIOMOT'OI0 BUKJIa/1auya, aHaJl3y€e pe3ysibTaTh, pOOUTh
BHUCHOBKHU.

-yMi€ 3aCTOCOBYBATH MOHSTTS «MaTepiajbHa TOYKa» Ta BUSHAYATU MEXKI
3aCTOCYBaHHS i€l (I3UIHOT MOJIEII;

-pO3pi3HAE BUIM MEXAHIYHOTO PYXY 3a (POPMOIO TPAEKTOPII Ta XapaKTepoM
pyXy Tifa;

-yMi€ onucamu MEXaHIYHUN pyX TpadivyHo I aHAMITUYHO 1 MPOBECTU HOTO
aHaJis3;

-po3paxo8ye NPONUJICHUN TIJIOM LUISX, BUBHAYAE MBUAKICTh, MPUCKOPEHHS
pyXy, epio 00epTaHHs, 4acCTOTy 00€pTaHHS MPU PIBHOMIPHOMY pyCl TL1a 1O
KOJIy M1 Yac po3B’A3aHHs (PI3MYHUX 3a/1a4 PI3HOTO TUNY; KIJIBKICTh TEIJIOTH ,
HaJaHy TUTy, IEKTPUYHI KOJIA, CIIOKUTY €IEKTPUUHY €HEPTII0 32 JOTIOMOT 00
noOyTOBOTO JIIUMIIbHUKA €JIEKTPOEHEPTi;.

-npedcmaeisace pe3yabTaTd BUMIPIOBAHb y BUTIIAI TaOIHIIb 1 rpadiKiB;
-e2paghiuno 300pasicye CUIy; eICKTPUYHI MMOJIS; KPECIUTh CXEMHU ITPOCTHX
CJICKTPUYHUX KIJT;

-CK1a0a€ IPOCTI1 €IEKTPUYHI KOJIa;

-8uUKopucmogye HaOyTi 3HAHHS y HABYAJIbHIN 1 MPAKTUYHINA TISTTEHOCTI,
JNOTPUMYIOUUCH TIPABUJT OE3MEKY;

-3acmocogye HaOyTi 3HAHHA B MPOIIEC] pO3B’sI3yBaHHA 3a/1a4 PI3HUX THUIIB Ta
BUKOHAHHS JIA0OPAaTOPHUX POOIT;

-3acmocogye 3aK0H 30epeKeHHs eHeprii Ta GopMyIu poOOTH, TOTYXKHOCTI,
KK/I mpocToro MexaHizMy Ta TEIUIOBUX MalllMH, KIHETUYHOI €HEPrii TiJa,
MOTEHI[1aIbHOI €Heprii TiIa, MIIHATOTO HaJ MOBEPXHEI0 3eMi,
neopMOBAHOTO T1JIa, MOMEHTY CHJIU,IMITYJIbCY T4, PIBHSHHS TETJIOBOTO
Oanancy; 3akonu Oma, @apanest, Kynona, 30epexxeHHs €JIeKTPUIHOTO
3apsny, [xoyns—Jlenna mporieci po3B’si3yBaHHs (i3MYHUX 33724 PI3HUX
THIIIB 1 i1 YaC BUKOHAHHS JTA0OPATOPHUX POOIT;

- 0ompumyemapca PaBUI OE3MEKH 1111 Yac MPOBEICHHS eKCTICPUMEHTIB.
Hinnicnuit komnonenm

-8UC/I06/1I0€ CYJKCHHSI TIPO POJIb CIOCTEPEKEHHS 1 JOCHiy B TMi3HaHHI
JOBKUIJIS



-y€6i00MI0€ IIHHICTH 3HaHb MIPO MEXAHIYHUH pyX, IPO TEIJIOTY, PO
SNCKTPUYHUHI CTPYM JJISl BIACHOTO PO3BUTKY i O€3MeKH,

-yCBI0OMIIOE IK HOB1 3HAHHS CIIBBIAHOCATHCS 13 HasBHUMH; YCBIJIOMIIIOE
HEOOX1THICTh BUKOPUCTAHHS €HEPro30epeKyBaJIbHUX TEXHOJIOTIH;
-8UC1067110€ CYJIKCHHS TIPO POJIh BHECKY BUCHUX-(13UKIB Y PO3BUTOK 1

CTaHOBJICHHsI (PI3WYHOT HAYKH Ta TEXHIKH;

-OyiHI0€ TIPAKTUYHE 3HAYCHHS 3aCTOCYBaHHS 3aKOHIB 1 3aKOHOMIPHOCTEH y
IPUPOJI Ta TEXHIIIL;

IPOSIBU 3aKOHY 30€pEeKeHHSI MEXaHIUHOI €HepTii B MPHUPO/I, TEXHilll, TO0YTi;
OLIIHIOE €()eKTUBHICTh BUKOPUCTAHHSI MPOCTUX MEXAHI3MIB,;

napaMeTpu CTpymy, 0e3nedHi JIsl JIFOJChKOT0 OpraHi3My, MOKJIMBOCTI
3aXHUCTY JIFOJMHHM BiJl yPAXKCHHSI €TICKTPHYHUM CTPYMOM;

POJIb BUIATHUX YYEHUX Y PO3BUTKY 3HAHb MPO TEIUIOTY, PO MPO €IEKTPUKY;
3HAYEHHSI €HEprii eJIEKTPUUHOTO CTPYMY B ITOOYTI 1 TeXHilll

-8U3HAYAE TIEPEBArk 1 HEJIOJIIKY BIUIMBY TEIJIOBUX MAIIIMH Ta 1HIIUX 3aC001B
TEIJIOTEXHIKU Ha JIOBKIJLIA.



4. CTpyKTypa HAaBYAJbHOI JUCHUILTIHU «Di3uKa

Ha3Bu 3micToBux Jlekmii | JIao. Mon.
o Ycworo
MOJIYJIB 1 TEM poboTu KOHTD.
1 2 3 4 5
Tema 1. Beryr. 2 2
Po3aia 1. Mexanika
Tema 1.1 KinemaTuka 10 8 2
Tema 1. 2/Ilunamika 14 10 4
Tema.l.3 3akoHu 8 8
30epeKCHHS
Pazowm 3a pozmisom 1. 32 26 6
I cemecTp 34 28 6
Bceboro rogun
Po3gia 2. MosekyasipHa (i3nka Ta TepMOAHHAMIKA
Tema 2.1. 16 10 6
BrnactuBocTi rasis,
PIIUH 1 TBEPAUX TiJ.
Tema 2.2. OcHoBH 4 4
TEPMOJMHAMIKU
Pazowm 3a poznisom 2. 20 14 6
Po3nin 3. EnekTpoauHamika
Tema 3.1. 10 10
Enextpruune none.
Tewma 3.2.3akoHM 6 2 4
MOCTIHHOTO CTPYyMY.
Tema 3.3.Ctpym y 8 6 2
PI3HHMX CEpeTOBUIIAX.
MonynbHa 2 2
KOHTpPOJIbHA Po0O0Ta
Pazom 3a poznisiom 3.
26 18 6 2
Bceboro rogun 3a 11 46 32 12 2
ceMecTp
Bcboro roaun 80 60 18 2

3a piK




Ha3Bu 3micToBux Jlekmii | JIao. Mon
. Ycboro
MOJYJIIB 1 TEM pobotu KOHTD.
1 2 3 4 5
Tema 10 Maruetusm 6 6
Bceboro 3a pozaisiom 6 6
3
Po3aii 4. KoauBanuga Ta XBUJII
Tema 11.MexaH14H1 6 4 2
KOJIMBAHHS
Tema 12. 4 4
EnexrpomMaruitHi
KOJIMBaHHS
Tema 13. OnTruni 10 8 2
SIBUIIIA
Bceboro 3a po3aisiom 20 16 4
4
Po3ain 5. KBanToBa ¢izuka
Tema 14. KBanTosi 4 4
BJIACTHUBOCTI
atoma.doToedekT
Tema 14. ATomHa 4 4
bi13uka
Bceboro 3a po3aiiiom 8 8
5
Bceworo rogun 3a I11 34 30 4

ceMecTp

AcmpoHOMIYHUIL CKTAOHUK

Poznin 1. OcHoBu
MIPAKTUYHOL
acTpoHOMIT

2

2

Po3min 2. di3uka
COHSIYHOI CUCTEMHU

Po3znin 3. Meroau ta
3acobu (I3UYHUX 1
ACTPOHOMIYHHUX
JOCITIKCHD

Poznin 4. 3opi 1




TraJIJaKTHKH

Posmin 5. Beecsit 3 3
MonynbHa 2
KOHTpPOJIbHA po0O0Ta

Bcboro roqun 13 11
3a aCTPOHOMIYHHUIA
CKJIAJHUK

Bceboro roqun 13 11
3a IV cemecTp

Bcnoro rognn 47 41

3a piK




5. Ilporpama HaBYAJIbLHOI AMCHHUILIIHA

Beryn CBiTornsiqiHui NoTeHIial NpupoJHUYNX HayK. Ponb ¢gizuunoro ta
ACTPOHOMIYHOTO 3HAHHS B KUTTI JIIOAUHU Ta CYCHIJIbHOMY pO3BUTKY. [louaTkoBi
BIJIOMOCTI IO pyHIaMEHTaNIbHI (D13UUHI TEOPii IK OCHOBY CY4YacHOI (h13UUHOT
HayKH.

AcTpoHoMmis siK mpupoiHuYa Hayka. OCHOBHI €Tany po3BUTKY (i3UKH Ta
acTpoHoMii. Di3MKa K TEOpPETUYHA OCHOBA Cy4acHOI aCTPOHOMII.

Po3nin 1. Mexanika

Tema 1.1 KinemaTuxa.Mexaniunuii pyx. OCHOBHa 3a/jaua MEXaHIKU Ta
CIIOCOOM OIHKCY PyXY Tija.

PiBHOMIpHUIA 1 HEPIBHOMIPHUHN NPSIMOJIIHIHHUN pyX. BiTHOCHICTD pyxy. 3aKOH
JI0J1aBaHHS IIBUIKOCTEH.

[Ipuckopenns. PiBHOmpUCKOpEeHHIt pyX.

['padiku 3amekHOCTI KIHEMATUYHUX BEJIMYUH BIJl 4acy JJII PIBHOMIPHOTO 1
PIBHOIIPUCKOPEHOTO MPSMOIIHIHHOTO PyXY.

PiBHOMIpHHIA pyX MaTepiaibHOI TOUYKHM MO KOJy. JlOLIEeHTpOBE NPUCKOPEHHS.
KyroBa Ta niHiiiHa IBUAKICTH, B3aEMO3B 130K MK HUMH.

Ku11040Bi MOHATTA: pyX; MBUAKICTH; IPUCKOPEHHS; TPSAMOJIIHIMHUM,
KPUBOJIHIMHUNA, PIBHOMIPHUI, HEPIBHOMIPHUN PYX.

JlabGopaTopna pooora Nel: Tema: BuzHaueHHsI IPUCKOPEHHS PyXYy Tija .

Tema 1.2 Ilunamika. Cunu B MexaHilll. [HepiaabH1 CUCTEMU BIJUTIKY.
[Tpunnmn BigHocHocTi [Manines. Maca. 3akonn HproToHa Ta iX 3aCTOCYBaHHS It
pO3B'sI3yBaHHS 3a7a4.

['paBiTariitHa B3aeMois. 3aKOH BCECBITHHOTO TsDKIHHS. CHila TSKIHHS Ta Bara
Tija. Pyx Tina B mom cvim TsDKiHHA. BidbHe mamiHHS.

Pyx Tina mijg mi€ro KibKOX cuil. 3aKkoH ApxiMena.

PiBHOBara Ti71. MOMeHT cuiu. YMOBH piBHOBaru Tij. LIeHTp TSKIHHS Ta HEHTP
Mac Tijna.

Kiiro4oBi moHATTA: cuiia, 1HEPIIis,, Maca, MOMEHT CHJIH.

JlabopaTtopna poGora Ne2: Tema: BumiptoBanHs Koe]ilieHTa TepTA

KOB3aHHS.
JlaGopaTopna pooora Ne3: Tema: BuznaueHHs 1ieHTpa Mac miockux iryp.

Temal.3 3akoHu 30epe:KeHHS

Immynibe, 3aK0H 30€pEKEHHS IMITYIIBCY.

Kinernyna i moteHuianpHa eHepris. [1oTyxHicThb. 3aK0H 30epeKeHHS
MEeXaHIYHOI eHeprii. 3acTOCyBaHHS 3aKOHIB 30€pEKCHHS B MEXAHIII].

Mexi 3acTocyBaHHS 3aKOHIB KJlacndHoi MexaHiku. OcHoBHI nonoxkerHst CTB ta
1XH1 HacM KA. PeIsITUBICTCHKUM 3aKOH JOMAaBaHHS IIIBUIKOCTEA.

Ki11040Bi MOHATTSA: IMITYJIbC, KIHETUYHA 1 MOTEHITIaJIbHA €HEPT1s, TOTYXKHICTb.

Po3aia 2. Moaexkyasipaa ¢izuka Ta TepMOAMHAMIKA



Tema 2.1 BaacTuBocTi rasis, piauH i TBepaux Tit. Cy4acHi K0CJaiKeHHSA
0yJ10BY peYOBHHHU.

Atomu 1 moniekynu. bynoa aroma. Hanomarepiamnu.

OCHOBU MOJIEKYJISIPHO-KIHETUYHOI T€Opii Oy10BU PEYOBHHH.

Ineanbhuii ra3. Tuck razy. OCHOBHE piBHSIHHS MOJICKYJIIPHO-KIHETHYHO1 TEOpii
171eabHOrO0 ra3y. AOGCOJIIOTHA IIKaJla TEMIIEpaTyp.

PiBHSIHHS cTaHy ieanbHOro ra3y. [3ompoiecu.

BrnacTuBOCTI HAaCMYEHOT i HEHACHYEHOI apH.

Bomnoricts noBitps. [loBepxHeBuit Hatar pigunu. 3mouyBaHHs. KamiisapHi
ABUIIIA.

Hedopmartii. MexaHi4Hi BIacTUBOCTI TBepAUX TuI. Moayns FOHra.

Ki11040Bi NOHATTA: MOJIEKyJIa, aTOM, TEMIIEPATypa, 11eanbHuil ra3, BOJIOTICTh
MoBITPS, feopMmarris.

JlaGopaTopHa podora Ne4: Tema: BuBuenns 3akony boitnsg —Mapiorra.

JlabopaTtopna po6ora NeS: Tema: BuzHaueHHs KUIBKOCTI BOJSHOI ITapu B
HOBITPI.

JlabopaTtopna po6oTa Ne6: Tema:BusznaueHHs MOyJIsi IPY>KHOCTI PI3HUX
PEYOBHH.

Tema 2.2 OcHOBH TepMOAUHAMIKH.

BuyTpimns enepris Ti1. Kinbkicts Temnoti. Po6oTta TepMoarHaAMI4HOTO
nporiecy. [lepmnii 3akoH TepMouHaMiku. AniabaTHUM mpoIiec.

Tennosi mammay. [IpuHIUn Aii TErIOBUX MauH. LMK TEMIOBUX MAaIIMH.
KoedirieHT KOprUCHOT Ai1 TETIOBUX MAIIIHH.

HeobGopoTtHicTh TemioBux nporieciB. EnTporis.

Ki11040Bi MOHATTS: TETUIOTA, BHYTPIIIHS €HEPTis, TEIUIOBA MAIlIMHA, CHTPOTis

Po3ain 3. EnexkTpoagunamika

Tema3. 1 Enekrpuune noJie.

EnextpomaruitHa B3aemoig. Enexrpuune nosie. HanpykeHICTh €IEKTPUIHOTO
nosist. [Ipunuun cynepnosuiii. Enekrpuyna B3aeMoisi TOUKOBHX 3aps/iB. 3aKOH
Kymona.

PeyoBuHa B enekTpuuHOMY noJii. [IpOBIIHUKY 1 11€IEKTPUKH B €IIEKTPUUHOMY
TOJIL.

Po6GoTa mij yac nepemileHHs 3apsay B OTHOPITHOMY €JIEKTPUYHOMY MOJII.
[ToTeHmian eneKTpUYHOTo NoJisi. PI3HUIM MOTeHialiB. 3B’ 430K HAIIPYKEHOCTI
EJICKTPUYHOTO TIOJIS 3 PI3HUIICIO TOTEHITIAMIB.

EnexkrpoemHicTh. ENeKTpoeMHICTb IIIOCKOTO KOHIEHCATOpA. 3’ €THAHHS
KoHJIeHcaTopiB. EHepris enexTpuaHoro moiis. Bukopuctanas KOHACHCATOPIB y
TEXHIIT.

Ki1104oBi NOHATTA: 3aps/, eNEKTPUYHE TOJIE, MOTEeHIIall, €IEeKTPOEMHICTb.

Tema 3.23aK0HH NOCTIHHOTO CTPYMY.

[TocTiitnuit enextpuunuii crpym. Enexrpopymriiitaa cua. 3akon Oma nis
MOBHOTO KoJ1a. PO3paxyHOK €JIeKTpUYHUX KU 3 MOCIIIOBHUM 1 TapajieIbHUM



3'eTHAaHHAM MPOBIAHUKIB. POOOTA Ta MOTYKHICTh €1EKTPUYHOTO CTpyMy. be3neka
i 9ac poOOTH 3 IEKTPUUHUMHU MPUCTPOSIMH.

Ki11040Bi MOHATTA: €NEKTPUUHUNA CTPYM, €JIEKTPOPYIIiifHa CHUIa.

JlaGopaTopHa poboTa Ne7: IlepeBipka 3aKOHIB MOCIIIIOBHOTO Ta
napajebHOTO 3'€THaHHS MTPOBITHUKIB.

JlabGopaTopna pooora Ne8. Tema: Buznauennss EPC Tta BHYTPIIIHBOTO OMIOPY
JoKepena CTpyMmy.

Tema 3.3 CTpyM y pizHux cepenoBuiax. EnekTpuyHuii CTpym y MeTasnax.
3aneXHiCTh MUTOMOTO OMOPY Bif Temrepatrypu. HaampoBiaHICTb.

EnexktponpoBigHICTh HaMIBIPOBIAHUKIB. BiacHa 1 JOMIIIKOBA MPOBIIHICTD
HaMIBIPOBIIHUKIB. ENeKTpoHHO-IIpKOBHI Mepexi: Horo BIaCTHUBOCTI 1
3actocyBaHHs. HamiBnpoBiTHUKOBA eIeMEHTHA 0a3a Cy4acHOi
MIKPOEJIEKTPOHIKH.

Enexkrpuunuii cTpyM y po3unHax 1 po3IuiaBax eJleKTpodiiTiB. Enexkrpodis ta iforo
3aKOHHU.

["a30B1 po3psanu Ta ix 3actocyBanHs. [lnasma. Enekrpuynuii cTpyM y BakyyMi.

TepmoenekTpoHHa eMicisl.

3acTOCYBaHHS €JIEKTPUYHOTO CTPYMY Y PI3HUX CEPEOBUIIAX Y TEXHIIII 1
TEXHOJIOT15IX.

KJi11040Bi MOHATTS: IPOBIIHICTH, HAMTIBIPOBIIHUKY, CIICKTPOIITH,
TEPMOEJIEKTPOHHA EMICIs, IJIa3Ma, €JIEKTPOJII3.

JlaGopaTopna podora Ne9: Tema: JlociisKeHHS BIACTUBOCTEH p-n EepeXoy.

Tema3. 4 Marnerusm

EnexTpuuna 1 MarxiTHa B3aemo/Iii. B3aemoist mpoBITHUKIB 31 CTPYMOM.
MarHsiTHe noJie cTpyMy. JIiHii MarHiTHOTO MOJISI MPSAMOTO 1 KOJIOBOTO CTPYMIB.
[Haykiist MmardiTHOTO 1o, [TOTiK MarHiTHOT 1HAYKITII.

Jlist MarHiTHOTO TOJIS HA IPOBIAHUK 31 cTpyMoM. Cunia Ammiepa. Jlis
Mar”iTHOTO MOJIsl Ha pyXoMi 3apsikeHi yactuaku. Cuia Jlopenna. [Mpuniun mii
CIEKTPUYHUX JIBUTYHIB.

EnextpomarnitHa iHayKIlisg. MarHiTHU# MOTIK. 3aKOH €JIEKTPOMAarHiTHO1
iHaykiii. Camoiaaykiis. [HayKTuBHICT. EHEpris MarHiTHOTo moJis.

BukopucranHs siBUIA €IEKTPOMArHITHOT IHAYKITT B Cy4acHIM TeXHIIl 1
TEXHOJOTIIX.

Ku1ro4oBi NOHATTSI: MarHiT, iIHAYKIIis, cuiia AMiepa, IHAYKTUBHICTb.

Po3ain 4. KosimBanus Ta XBUJIL

Tema 4.1 Mexaniuni komBanus. ['apMoHiuHi KonuBaHHS. PiBHSHHSA
rapMOHIYHUX KOJIUBaHb. MaTeMaTUYHUN Ta IPYKUHHUNA MAaSTHUKH.
IlepeTBOopeHHs eHeprii mij Yac KoauBaHb. BuMyiieHi konmBanHsa. [oHATTS mipo
aBTOKOJIMBaHHs. Pe3onaHc.



[TommpeHHs MexaHIYHUX KOJIMBAHb Y IPYKHOMY cepefoButi. [Tpuniumn
I'roiirenca.

KJi11040Bi NOHATTSA:KOJIMBaHHSA, MIEP10]I, YACTOTa, PE30HAHC.

Tema 4.2 EnexrpomartitHi koiuBaHHs. BUTbHI eJeKTpoMarHiTHi
konuBaHHs. KonuBHMI KOHTYp. BumyliieHi enekTpoMartiTHI KOJIMBaHHS.

3MIHHMIA CTPYM Ta MOTro XapakTepucTuku. Jliroui 3HaUEHHS HAMpPYyTH 1 CHIIN
ctpymy. Tpanchopmarop. BupoOHunTBo, epeaada Ta BAKOPUCTAHHS €HEPTii
CJIIEKTPUYHOTO CTPYMY.

YTBOpEeHHS 1 NOIIKUPEHHS €IEKTPOMArHITHUX XBWIb. BiacTuBoCTI
€JIEKTPOMAarHiTHUX XBUJIb. D13MYHI OCHOBU CY4aCHOTO TEICKOMYHIKAIIHHOTO
3B SI3KY.

Ki11040Bi NOHATTSA: KOJMBAILHUNA KOHTYP, 3MIHHUN CTPYM, paio.

Tema 4.3 Ontuuni sBuma. CBiTJo0 K eneKTpoMarHiTHa XBuisl. [lommpeHHs
CBITJIa B pi3HUX cepenoBuiax. Egekt Jlonnepa. [lornmuuanns 1 po3citoBaHHS
cBiTia. [HTepdepenuis 1 qudpakiis CBITIOBUX XBWiIb. [lonspusanis i gucnepcis
cBiTia. OCHOBH1 ()OTOMETPUYHI BEIMYUHHU Ta iX BUMIPIOBAHHS.

['eomeTpryHa ONTHKA SIK TPAHUYHUH BUIIAI0K XBUIBOBOI. 3AKOHU T€OMETPUYHOL
ontuku. [TloOygoBa 300paxkeHb, 0Jiep>KaHKX 3a JOMOMOIO0 JiH3 1 13epKai. Kyt
30py. ONTHYHI IPUJIAIU Ta X 3aCTOCYBAHHS.

Kuro4uoBi moHATTA: CBITIO, IHTEpdEepeHuis, AU paKLis, Jucnepcis,
MOJISIpU3allisl CBITJIA, JIIH3H, A3€pKalia

JlaGopaTopHa poboTa NelO: Bu3znaueHHs MPpUCKOPEHHS BUIHHOTO A IHHS 32
JOTIOMOTOI0  HUTSTHOTO MasiTHUKA

JlaGopaTopHa pooora Nell: BuszHaueHHs TOBXHHHU CBITJIOBOi XBHIJII.

Po3xia 5. KBanToBa ¢izuka

Tema 5.1 KBanToBa ¢i3zuka .KBantosi BinactuBocti aroma. KBaHTOBI
nocrynatu M.bopa.

BunpomiHtoBaHHS Ta NOTJIMHAHHS CBITIIa aTOMaMH. ATOMHI 1 MOJIEKYJISIPH1
cnektpu. Henepeppuuii criektp cBiTiia. Cnekrpockorn. CeKkTpaibHUI aHali3 Ta
JI0T0 3aCTOCYBAHHS.

KBanToBi BnactuBocTi cBiTia. ['imote3a M. Ilnanka CBiTiioBi kBanTH. EHepris

Ta IMITyJIbC (POTOHA.

®doroedekT. PiBHsaHHA QoToedekTy. 3acrocyBanHs poroedekty. CoHsuH1
Oatapei.

Ki11040Bi MOHATTHA: KBaHT, CIIEKTp, (OTOH, poToedeKkT

Tema 5.2 Atomua ¢izuka. ATomHe sS7po. SaepHi criin Ta iX 0COOIUBOCTI.
SnepHi peakiii. PanioakTHBHICTE. 3aKOH pall0aKTUBHOTO PO3MAY.



B3aemo3B’s130k Macu Ta eHeprii. EHepris 3B’ 3Ky aTOMHOTO siipa. SlnepHa
eHepreTuKa.

Jozumetpis. J[o3u BUMTPOMiHIOBaHHS. 3aXUCT BiJ] 10HI3yIOUOTO
BUIIPOMIHIOBaHHSI.

EneMenTapHi yaCTHHKH. 3arajpbHa XapakTEePUCTUKA €IeMEHTAPHUX YaCTUHOK.
KBapku. Kocmiune BunpomiHioBaHHs. MeToau peecTpallii eeMeHTapHUX
YACTUHOK.

Ki1104oBi NOHATTA: aTOM, aTOMHE 71O, PaJi0aKTUBHICTh, €IEMEHTAPH1
YaCTUHKH.

AcmpoHomivHUIl CKTAOHUK
Po3aia 1. OcHOBY NPAaKTHYHOI ACTPOHOMIIL

HebecHi cBituna it HebecHa cdepa. Cy3zip 4.

Busnauenns Bijictaneit 1o HeOecHuX cBiTUI. HebecH1 koopaunatu. Buaumi
pyxu Coniig Ta manet. 3akonu Kerepa Ta iX 3B’30k 13 3akoHaMu HproTOHA.
AcTpoHOMIs Ta BU3HaUYeHHs yacy. Kanenmap.

Kiaro4doBi moHsiTTsI: HEOECHI CBITHIIA, CY31p ‘s, HeOecHa cdepa.

Po3aia 2. ®izuka CoHAYHOI CHCTEMHU
3emutst 1 Micsue. [Ipupona tin CoHsiuHOI cUCTEMH.
Kocmiuni nocnimkerasa 00’ ekTiB COHAYHOI CUCTEMU.

PyX mTy4HHUX CYyIyTHUKIB 1 aBBTOMaTUYHUX MDKIJIAHETHUX CTaHIlii. Po3BuTok
KOCMOHABTHKH.

Kocmoronist CoHsiuHOi cucteMu.

Karouosi mousitrs: 3emits, Micsanp, CoHsguHa cucTema

Po3aii 3. MeToam Ta 3aco04 Qi3MYHUX | ACTPOHOMIYHUX AOCTIIKEHb
OcHOBHI (h)OTOMETPUYHI BETUYMHU Ta IX BUMIPIOBAHHS.

CnexTpocCKoIl.
CriekTpanbHUI aHai3 Ta HOTO 3aCTOCYBaHHS.

BunpomiHtoBaHHS HeOECHUX CBITHII. MeTOIM aCTPOHOMIUHUX CITOCTEPEIKEHb.
[Tpuntun aii i OyaoBa ONTUYHOTO Ta PAAIOTENECKOIa, JETEKTOPIB HEUTPHUHO Ta
rpaBiTalliiHuX XBWiIb. [IpuitmMadi BUIpOMiHIOBaHHSI. 3aCTOCYBaHHS B
TEJIECKONOOYAyBaHH1 JOCATHEHb TEXHIKHU 1 TeXHOOT1i. CydacHi Ha3eMHI i
KOCMIUHI TEJIECKOTTH. ACTPOHOMIYHI 00CepBaTOPii.

Ki11040Bi MOHATTS: CIEKTpaIbHUI aHai3, TeIECKOI, 00cepBaTopis.



Po3nin 4. 3opi i ranakTuku

3opi ta ix knacudikaris. Coniie, iioro pi3udHI XapaKTEPUCTHKH, Oy10Ba Ta
oKepena eHeprii. [IposiBu COHSIIHOT aKTUBHOCTI Ta iX BIUIMB Ha 3€MITIO.

Bunu 3ip. [TnaneTtHi cuctemu inmux 3ip. EBomroris 3ip. YopHi gipw.

Monounuii Hlnsax. bynosa "anaktuku. Miciie CoHsiuHoi cuctemu B [amakTuii.
3opsHi cKymdeHHs Ta acomiartii. Tymannocti. [Tlincuctemu [Mamaktuku Ta ii
cripajbHa CTPYKTypa.

Cait ranaktuk. KBazapu.
Karw4osi nousitra: 30pi, Conne, Monounuii 11nsx, TyMaHHOCTI, rajlaKTUKH
Po3ain 5. BeecBit

dyHIaMeHTalbHI B3aeEMO/IIT B pupo/ii. Posb Gi3uuHOT Ta aCTPOHOMIYHOT HAyK
y (opMyBaHHI HAYKOBOT'O CBITOIJISIY Cy4aCHOT JIFOAMHH.

€1Ha TPUPOTHIYO-HAYKOBA KapTHUHA CBITY. [CTOpisl pO3BUTKY YSABICHB PO
Bcecait. [loxomkenns i po3suTok BeecBiTy. OCHOBHI ITOJIOKEHHSI CIIEIIAIBHOT
Teopii BigHOCHOCTI. [Ipo6iemu kocmororii. Jltoguna y BeecBiTi. AHTpOnHMIA
OPUHIMUI. IMOBIPHICTB KUTTS Ha THIIUX IJIaHETaX. Y HIKAIBHICTh HAIIOTO
Bcecnity. [Iutanns icHyBaHHS 1HITUX BCECBITIB.

K11040Bi NOHATTSA: BCECBIT, M03a3¢MHE JKUTTS.



6. KOHTpPO/Ib HABYAJIBHUX J0CATHEHD

[Tig yac BuU3HaYEHHsI pIBHS HaBYAIbHUX JOCSATHEHD 3 (PI3UKU 1 aCTPOHOMIT
OIIHIOETHCS:

PIBEHB BOJIOJIHHS TCOPECTUIHNMH 3HAHHSIMH,

PiBEHb YMiHb BUKOPHCTOBYBATH TCOPETHYUHI 3HAHHS TIiJ] Yac PO3B's3yBaHHs
3aJ1a4y YM BIPAB Pi3HOTO THITY (PO3PaXyHKOBHUX, CKCIICPUMCHTAIBHUX, TKICHHX,
KOMOIHOBAHHUX TOIIIO);

PiBEHb BOJIOIIHHSI MPAKTUYHUMH BMIHHSMH T4 HABHYKAMHU T 4ac
BUKOHAHHS JIa0OpaTOPHUX POOIT, CIOCTEPEKEHD 1 (PI3UUHOTO MPAKTUKYMY.

Kpurepii oniHroBaHHs PiBHSI BOJIOAIHHA CTYACHTAMH TeOPeTUHYHUMH
3HAHHSAMM
PiBHi
HaBYAJIBHUX banu Kpurtepii olliHIOBaHHS HaBYaJIbHUX JOCSITHEHB
JOCSITHEHD

1 CtyneHT BoJIo/lie HaBYaJIbHUM MaTepiajaoM Ha
l. PiBHI pO3Mi3HABaHHS SBUIL IPUPOIH, 3
[TouaTkoBuii JIOIIOMOT'OX0 BHKJIaJada BIAIOBIJAc Ha
3aMMUTaHHS, 110 NOTPEOYIOTh BIAMOBIAL «TaK» YU
«HD»

2 CryneHT onucye TpUpO/IHI SIBUIA HA OCHOBI
CBOT'O MOMEPETHHOTO IOCBiAY, 3 TOTOMOTOIO
BHUKJIaJ1aya BIJINIOBIJIa€ HA 3alIUTaHHS, 1110
MOTPEOYIOTh OJHOCIIIBHOT BIJIMOBI/I

3 CTyneHT 3 101OMOTOr0 BUKIaAad 3B'sI3HO OIIUCYE
sBHIIIE a00 MOro YaCTUHU 0€3 MOSICHEHb
BIJINOBIJIHUX MPUYUH, HA3UBa€ PI3UYHI YU
aCTPOHOMIYHI SIBUIIA, PO3Pi3HsE OyKBEHI
MO3HAYEHHS OKpeMUX (PI3UYHUX YU
ACTPOHOMIYHUX BEJTUYNH

4 CTyneHT 3 10MOMOI0r0 BUKJIajaya OIMUCYE
Il. Cepenniit SBUIIA, 0€3 MOSICHEHb HABOJIUTh MPUKIIAIH, 1110
IPYHTYIOTHCS Ha MOTO BJIACHUX CITOCTEPEKEHHSIX
Yy MaTepiali NiApyYHUKa, PO3NOBIALX
BHKJIaJa4ya TOIIO

) CryzaeHT onucye siBUIA, BIATBOPIOE 3HAUHY
YaCTUHY HABYAJIHLHOTO MaTepially, 3HA€ OJJUHULII
BUMIPIOBAHHA OKpEMUX (I3UUHUX YU
ACTPOHOMIYHUX BEJIMYUH 1 (POPMYIH 3 TEMHU, 1110
BHUBYAETHCS

6 CTyneHT MOKe 31 CTOpPOHHBOIO JIOTIOMOTOFO



MOSICHIOBATH SIBUINA, BUTIPABIIATH JOMYIIEH]
HETOYHOCTI (BJaCHI, IHIIUX CTYJACHTIB), BUSBJISE
eJIEMEHTapHI 3HAaHHS OCHOBHHX TOJIOKCHB
(3aKOHIB, MMOHSATH, POPMYI)

7 CTyneHT MO>Ke TOSICHIOBATH SIBUIIA, BUIIPABJISITH

Il. JIONYIIIeH] HETOYHOCTI, BUSBIISIE 3HAHHS 1
JlocTaTHil PO3YMIiHHSI OCHOBHHUX TTOJIO’KEHb (3aKOHIB,

HOHSTb, (HOPMYII, TEOPiil)

8 CtyneHT yMi€ MOSICHIOBATH SIBUIIA, AaHATI3yBaTH,
y3arajJpHIOBATH 3HAHHS, CACTEMATHU3YBaTH iX, 31
CTOPOHHBOIO JIONTOMOTO0 (BUKIIaaua,
OJIHOKYPCHHKIB TOIIIO) POOUTH BUCHOBKH

9 CTyAeHT BUIBHO Ta OMEPATUBHO BOJIOJIIE
BUBYCHHUM MaTepiajioM Y CTaHAAPTHUX
CUTYaIlisIX, HABOJUTh MPUKIIAIA HOTO
MPAKTUYHOTO 3aCTOCYBAHHS Ta apTyMEHTH Ha
M1ITBEPIKEHHS BIIACHUX JYMOK

10 CtyzneHT BUIBHO BOJIOJII€ BUBUCHUM MaTepiaioM,
V. YM1JI0 BUKOPUCTOBYE HAYKOBY TEPMIHOJIOTIIO,
Bucoxwnii BMI€ OIPAIlbOBYBATH HAYKOBY 1H(OpMaIlito:

3HaXOJUTU HOBI1 (paKTH, SIBUIIA, 171€1, CAMOCTIMHO
BUKOPHUCTOBYBATH iX BIAMOBIIHO /10 MTOCTaBJICHOI
METHU

11 CtyneHT Ha BUCOKOMY PiBHI OMIaHYBaB
MPOrpaMOBHIl MaTepiall, CaMOCTIIHO, y MeXKax
YUHHOI MPOTPaMHU, OIIIHIOE PI3HOMAHITHI SBUIIIA,
(daxTu, Teopii, BUKOPUCTOBYE 3100y T1 3HAHHS 1
BMIHHS B HECTAHAAPTHUX CUTYaILlisIX, OTJIMOIIOE
HaOyTi 3HAHHS

12 CTyneHT Ma€e CHCTEMH1 3HaHHS, BUSBJISE
311I0HOCTI 10 IPUUHSATTS PpillleHb, YMIE
aHa3yBaTH NPUPOAHI IBUIIA 1 POOUTH
BIJIMOBIIHI BUCHOBKH U y3arajibHEHHs, yMi€
3HAXOJWTH W aHAJII3yBaTH JI0OJTATKOBY
1H(popMaIlio

Kpurepii oniHioBaHHSI HABYAJIbLHUX JOCATHEHb CTY/AEHTIB IPH
PO3B'si3yBaHHi 3a1a4
Bu3HauanbHUM MOKAa3HUKOM J1Ji OLiIHIOBAHHS BMiHHSI PO3B'sI3yBaTH 3a/a4i €
iX CKJIAJIHICTh, KA 3aJICKUTH BIJI:
1) KUTBKOCTI MPaBUIIbHUX, TIOCTIIOBHUX, JIOTTYHUX KPOKIB Ta OTIEpallii,
3IIMCHIOBAHUX CTYACHTOM,
TaKUMHU KPOKaMU MOYKHA BBa)KaTW BMIHHS (31aTHICTB):



. YCBIJIOMUTH YMOBY 3aj1a4i;

. 3aIMCaTH i1 Yy CKOPOUCHOMY BUTIISII;

. 3pO0OUTH cXeMy a00 MaTFOHOK (3a TOTpeOu);

. BUSIBUTH, SIKUX JIAHUX HE BUCTA4Ya€e B YMOBI 3a/1a4l, Ta 3HAUTH iX Y TaOIHIISIX
YH{ JIOBIJTHUKAX;

. BHUPA3HUTH BC1 HEOOXIAHI I PO3B's3Ky BeanurHH B oquHUIIX CI;

. ckiacTu (y MpOCTUX BUIMAIKAX - 00paTH) HOpMyILy AJsi 3HAXOHKCHHS
LIYKaHOI BEJINYUHUY;

. BUKOHATH MAaTeMaTHYHI [Iii i omepairii;

. 3MIMCHATH OOYMCIICHHS YMCIOBUX 3HAYCHb HEBIJIOMUX BEJIMYHH,

. aHajizyBaTu 1 OymyBatu rpadiku;

. KOPHUCTYBATHUCS METOJIOM PO3MIHHOCTEH /sl MEPEBIPKU MPABUIBHOCTI
PO3B'sI3KY 3aj1aui;

. OILIIHUTH OJIEP>KaHUN PE3YJIbTAT Ta HOTO PEATIbHICTD.

2) pamioHaJIbHOCTI 00paHOTO CIIOCO0Y PO3B'sI3yBaHHS;
3) Tuny 3aBaaHHs (3 0AHOI a00 3 pi3HUX TeM (KOMOIHOBAHOTI'O), TUIIOBOTO (3a
AIrOpUTMOM) 200 HECTAHIAPTHOTO).

[loyaTkoBUI CryzneHT yMi€ po3pi3HATH (P13UYH] YA aCTPOHOMIYHI
piBenb (1-3 BEJTMYMHU, OJJUHUIIl BUMIPIOBAHHS 3 IE€BHOI TEMH,
0anm) pO3B'sI3yBaTH 3aja4i 3 JOMOMOT'0I0 BUKJIaJay JIMILIE Ha

BIJITBOPEHHSI OCHOBHUX (DOPMYJT; 3/IIMCHIOE HAUTTPOCTIIII
MaTeMaTH4H1 i1

Cepenniit CrtyneHT po3B'si3ye TUIIOBI MPOCTI 3a/1a4i (3a 3pa3KoM),
piBeHb (4-6 BUSIBJISIE 3[IATHICTh OOIPYHTYBATH ACSKI JIOT14HI KPOKH 3
OaiB) JIOIIOMOT'OX0 BUKJIa1ava.
JHocratHiii CryaeHT caMOCTIHHO pO3B'si3y€ TUMOBI 337a4l il BAKOHY€
piBens (7- 9 BIIPABU 3 OJHOT TEMU, OOTPYHTOBYIOUU OOpaHUM CIocio
OaJtiB) PO3B'SI3KY
Bucoxwnii CTyaeHT caMOCTIHHO pO3B'si3ye KOMOIHOBaH1 TUIMIOBI 3a/1a4l
piBens (10- CTaHJAAPTHUM a00 OPUTIHAIBHUM CIIOCOOOM, pO3B's3ye
12 GamniB) HECTaHJapTHI 3a/a4l

Kpurepii ofiHl0BaHHSA HABYAJIbHUX JOCATHEHb CTY/I€HTIB PH BUKOHAHHI
J1adopaToOpHHUX POOIT
[Ipu owiHIOBaHHI PiBHS BOJIOAIHHS CTYJIEHTAMU MPaKTUYHUMU BMIHHSIMU Ta
HAaBUYKAMH I11]1 YaC BUKOHAHHS (PPOHTAIBHUX JaOOPATOPHUX POOIT,
EKCIIEpUMEHTAJIbHUX 3a7a4, POOIT (PI3UYHOr0 MPAKTUKYMY BPaXOBYIOTHCS
3HAHHS aJITOPUTMIB CIIOCTEPEKEHHS, €TAIIB MIPOBEICHHS TOCI1KEHHS
(nyIaHyBaHHSI TOCJIJIIB UM CIIOCTEPEKEHb, 30MpaHHs YCTAHOBKHU 33 CXEMOIO;
MPOBEICHHS TOCIII>)KEHHS, 3HIMaHHS TOKA3HUKIB 3 MPUJIaIiB), opopMIeHHS
pe3yJbTaTiB JOCTIKEHHS - CKJIaJlaHHsI TabJIuIlb, MoOyA0Ba IpadikiB TOIIO;
OOYMCITIOBaHHS MMOXMOOK BUMIPIOBAHHS (32 TOTPEOOI0), OOTPYHTYBAHHS
BHCHOBKIB ITPOBEIEHOT0 €KCIIEPUMEHTY UM CIIOCTEPEHKECHHS.
PiBHI ckiagHOCTI 1a60OpPATOPHUX POOIT MOXKYTH 3a7]aBATHUCS



gyepes3 3MICT Ta KUTBKICTh J0JIaTKOBUX 3aBJaHb 1 3alIUTaHb BIATIOBITHO 10

TeMH pOOOTH;

gyepes3 pi3HUM PiBeHb CAaMOCTIHHOCTI BUKOHAHHS pOOOTH (TMpH MOCTIMHIN
JI0TIOMO31 BUKJIa/1aua, BAKOHAHHS 32 3Pa3KOM, JOKJIATHOIO a00 CKOPOUEHOIO
IHCTPYKITi€t0, 0€3 IHCTPYKITii);

OpraHi3alfi€ro HeCTaHJAPTHUX CUTYallH ((hOpMyTIOBaHHS CTYJIEHTOM METH
po0OTH, CKIalaHHsI HUM 0COOUCTOTO IIaHy poOOTH, OOIPYHTYBAaHHS HOTO,
BU3HAUYCHHsI MIPUJIAJIIB Ta MaTepiajiB, MOTPIOHUX IS 11 BUKOHAHHS, CAMOCTITHE
BUKOHAHHS pOOOTH Ta OlliHKA ii pe3yJbTaTiB).

OOO0B'SI3KOBUM TIPH OI[IHIOBAHHI € BpaXyBaHHS JOTPUMAHHS CTYJICHTaMU MTPaBUII

TEeXHIKU OC€3IEKH I11J1 YaC BUKOHAHHS (PPOHTAIBHUX JIA00PATOPHUX POOIT.

[TouaTkoBui
piBensb (1-3
Oanm)

Cepenniit
piBeHb (4- 6
OautiB)

JlocratHiit
piBens (7- 9
OauiB)

Bucokuit
piBEHb
(10-12
6aJiB)

CryneHT Ha3WBa€ MPUJIAAU Ta iX MPU3HAYCHHS, JEMOHCTPYE
BMiHHS KOPUCTYBATHCSI OKPEMHUMHU 3 HUX, MOXE CKIIACTH CXEMY
JOCIiy JIUIIE 3 JIOTIOMOTOI0 BUKIaJada, BUKOHYE YaCTUHY
poOoTH 0e3 HaJeKHOro 0(hOPMIIEHHS

CryneHT BUKOHY€E poOOTY 3a 3pa3koM (1HCTPYKIII€0) abo 3
JOTIOMOTOI0 BUKJIa/1a4ya, pe3yabTaT poOOTH yUHS J1a€e
MO>KJIUBICTb 3pOOUTH MPaBUIbLHI BUCHOBKH a00 1X YaCTHUHY, T
Yac BUKOHAHHS Ta 0pOpMIICHHS pOOOTH JOIMYIIECHI TOMUIKA

CtyneHT caMOCTIHHO MOHTY€E HEOOXiaHe 00J1aJHAHHS, BUKOHYE
pobOOTY B TOBHOMY 00Cs31 3 TOTpUMaHHSIM HEOOX1THOT
MOCJTIIOBHOCT1 MPOBEICHHS TOCTIIB Ta BUMIPIOBaHb. Y 3BITI
MIPaBUJILHO M aKypaTHO BUKOHYE 3aIlMCH, TAOIHIll, CXEMH,
rpadiku, po3paxyHKH, CAMOCTIHHO POOUTH BUCHOBOK

CTy/leHT BUKOHY€E BCi BUMOTH, Tiepe10aveHi JIJisi JOCTaTHBOTO
PiBHS, BU3HAYa€ XapaKTEPUCTUKU MPHUIIAJIIB 1 YCTAHOBOK,
3/I1MCHIOE TPAaMOTHY 00pOOKY pe3ysbTaTiB, PO3pPaxoBye MOXUOKHU
(six1io moTpeOye 3aBIaHHs ), aHANI3Y€E Ta OOIPYHTOBYE OTpUMaHi
BHCHOBKH JIOCJTIJDKEHHS, TIIYMAYUTh MOXUOKH IMPOBEACHOTO
EKCIIEPUMEHTY UM CIIOCTEPEIKCHHS. BiJIbIIT BACOKUM PiBHEM
BBa)KAETHCS BUKOHAHHS POOOTH 32 CAaMOCTIMHO CKJIaJICHIM
OpUTTHAJILHUM IJITAaHOM a00 YCTAaHOBKOIO, iX OOTPYHTYBaHHS
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Pazom: 34 romgunm - nekuii - 30 ronuH, 1aboparopHi podotH — 4 rox.
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Pazom: 13 roaun- nekuii -11 roaus, KoHTposbHA poboTa — 2 TOJMHU.
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8. PexomenaoBaHi axepeJsia

OcHoBHa (0a30Ba):

1. 3acexkina T.M. ®i3uka (piBeHb cTaHAapTy): miaApydHuk mana 10 kmacy
3aKJajiB 3aranbHOI cepenHboi ocBiTm / T.M. 3acekina, [[.O. 3acekin —
K.:YOBILI « Opion», 2018.-208c.:i1

2. T'onoBko M.B.Ta iH., ®i3uka (piBeHb CTaHIAPTY): MIAPYUYHHUK s 10 kimacy
3aKJIaJIiB 3arainbHOi cepennboi ocBitTh / M.B T'onosko, FO.C. Menbnuk, JI.B.
Henoposxus, B.B Cimiit. — K.:Ilegaroriuyna nymxka, 2018.-208c.:11

3. Cupotiok B.JI.®@i3uka (piBeHb cTaHAAPTY):, MiApyIHUK 11t 10 KIacy 3akiamiB
3aranpHO1 cepennboi ocBiTH / B.Jl. Cupotiok.-KuiB “Bugasaunrso “I'enesa»,
2018-256 c.:ixn

4 Kopmak €.B. ®i3uka : 10 k. : miapyd. s 3arajbHOOCBIT. HaBY. 3aKIL. :
piBensb crannapty / €. B. Kopmak, O. 1. JIsmenko, B. ®. CaBuenko. — 2-re
Bua. — K.: I'enesa, 2011. — 192 c.: 1:1..

5. Kopmak €.B. ta iH.. ®i3uka, 11 xi1.: [Tiapyd. 1ist 3araibHOOCBIT. HABY. 3aKIL.
: piBenb crangapty/ €. B. Kopmak, O.I Jlsmenko, B. ®@. CaBuenko. — 2-re
Bu. - K.; Ipninae: BT® «Ilepyn», 2012.- 256c¢.:11..

JlojaTkoBa:

1. Cupotiok B.JI., bamrroBuit B.1., ®izuka — 10 Iligpyu. nns 3araibHO
ocBIT. HaBu. 3akJ./ Cupotiok B.JI., bamrosuii B.1. — K.: « CULI1A» 2010 p.

2. Cupotrok B.JI., bamroBmit B.I., ®isuka — 11 Iligpyd. mist 3araabHO
ocBIT. HaB4. 3akiy./ CupoTtiok B.JI., bamrosuit B.I., — K.: «CULIAS» 2011 p.-
304c.

3.T'enbdman .M. Ta iH. 30ipHUK PI3HOPIBHEBUX 3aBIaHb JUIS JIEPKaBHOI
niacymMKoBoi arecraitii 3 ¢pizukn./ I'enpdman .M. —K.: Xapkis: I'imuazis , 2003.
— 80c.

4Tym3p B.B. ta in. ®isuka: [TociGHMK I MIATOTOBKHA Ta HPOBEIEHHS
TEMATHYHOI'O OIIIHIOBAHHS HaBYAIBHUX AOCSATHEHBL. 10 Ki1./ fyz[3b B.B. — K.:
Teproniuns: Manapiseis, 2002. — 64 c.

InTepHeTpecypcu:
1.Caiit nns BunteniB ¢izuku Micta Kuesa [Enekrponnuii pecypc] — Pexum
JoCcTymy a0 pecypey: . phys.ippo.kubg.edu.ua.
2. Caitt BunreniB (izuku [ Enexrponnuii pecypc] — Pexxum goctyny 10 pecypey:
Fizika.net.ua.



3. Bikinenis [Enextponnuii pecypc] — Pexxum noctymy 10 pecypey:
https://uk.wikipedia.org/wiki/.



