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1. Onuc HABYAJIBLHOI JUCIMILIIHHA

XapaKTepUCTUKa HABYAIbHOL

HalimenyBaHHS MOKa3HUKIB AACTMILIIHHA

JeHHa opMa HaBYaHHS

000B’sI3K0Ba
Bug nucnuniinu

MoBa BUKIIaJaHHs, HAaBYaHHS, OI[IHFOBAHHS yKpaiHChKa
3aranbHui 00CAT TOIUH 127
Kypc 1 2
Cemectp 1 2 3 4
OO0csr rouH, B TOMY YHCIII: 34 46 34 13
AyauTopHi 34 34 34 11
Jlexmii 28 32 30 11
JlaGoparopHi 6 12 4 -
MoaynbHUE KOHTPOIb - 2 - 2
dopma ceMecTpOBOr0 KOHTPOITIO - - - -




2.MeTa i 3aBJaHHA HABYAJILHOI JUCIHUILTIHA

Mema:  GopMyBaHHA Ta  PO3BUTOK  MNPEAMETHUX 1  KIIOYOBHX
KOMIIETEHTHOCTEH CTYJEHTIB, TOCTaTHIX ISl 3aCBOEHHS HABYAIBHOTO MpeIMeTa Ha
piBHI BHUMOI JEp>KaBHOIO CTaHAAPTy 1 OPIEHTOBAHA PO3YMIHHS OCHOBHMX
3aKOHOMIpHOCTE mepediry ¢I3MYHUX 1 aCTPOHOMIYHUX SIBUL] Ta MPOLECIB,
3arajbHOrO YSBIICHHS NP0 CBIT MPUPOIU, HOr0O OCHOBHI TEOPETHYHI 3acaau U
METOJM MI3HAHHS, YCBIAOMJIEHHS DPOJi (PI3UYHOTrO W acTpPOHOMIYHOIO 3HAHHS Y
KUTT1 JIFOUHU W CYCIIUTBHOMY PO3BUTKY

3araJbHOOCBITHIMH 3aBAAHHAMM KYpCY Qi3UKH i acTpOHOMII €:
— (opmyBaHHS B CTYAEHTIB CUCTEMHU (PI3UYHHX 1 ACTPOHOMIYHUX 3HAHb Ha
OCHOB1 Cy4acHMX Teopii (HayKoBUX (DakTiB, MOHSATh, TEOPETUUHUX MOJENEH,
3aKOHIB, IPUHIIUIIB) 1 PO3BUTOK Yy HUX 3/IaTHOCTI 3aCTOCOBYBAaTH HaOyT1 3HAHHS
B MI3HABAJbHIA NPAKTUL; 3HAHb MPO TOXOPKEHHS MPUPOIHUX OO0 EKTIB
BcecBiTy, iX ¢13U4HI BIACTUBOCTI, 3aKOHU PyXYy i €BOJIIOI[IIO, & TAKOX YSBICHb
PO MOXOJIKEHHS, OYJI0OBY Ta €BOJIONII0 BeecBiTy B ioMy;

— OBOJIOZIHHS CTYJICHTAMHU METOOJIOTIE€I0 MPUPOTHNIO-HAYKOBOTO Ti3HAHHS 1
HAayKOBHM CTWJIEM MHCJICHHS, YCBIJOMJIEHHS CyTi  NPHPOJHUYO-HAYKOBOT
KapTHHH CBITYy Ta 3aCTOCYBAaHHS iX JUIS TOSICHGHHA PI3HUX (QI3UYHUX Ta
ACTPOHOMIYHMX SIBUII 1 MpoleciB, (i3UYHOT NMPUPOAM HEOECHHX TIT Ta iX
CUCTEM;

— ¢opMyBaHHS B CTYJICHTIB 3araJIbHUX METOJIB Ta aJTOPUTMIB PO3B’SI3yBaHHS
3a1a4 Ta MPOOJIEMHHX 3aBJaHb PI3HUMH METOJIaMH 13 3aCTOCYBAaHHSIM 3aKOHIB
¢bi3UKK Ta IHIIKX TPUPOJHUX HAYK; CBPUCTUYHUX MMPUHOMIB TMOIIYKY PO3B’A3KY
npoOJieM aJIeKBaTHUMH 3aco0aMu (pi3MKU W aCTPOHOMIT;

— PO3BHUTOK B CTYJCHTIB Y3araJlbHCHOTO EKCIIEPUMEHTAIHHOTO BMIHHS BECTH
PUPOTHUYO-HAYKOB1  JIOCTIKEHHS  METOJaMH HAyKOBOT'O  Ti3HAHHS
(TUtaHyBaHHS C€KCIIEPUMEHTY, BHOIp METOAY JOCHIPKEHHS, BHUMIPIOBaHHS,
o0poOKa Ta IHTepIpeTaIlist oJlep>KaHNuX PE3yJIbTATIB);

— (dopMyBaHHS MUTICHOTO YSABICHHA TMPO Cy4YacHY MPHUPOJHUYO-HAYKOBY
KapTUHY CBITY Ta HAyKOBOTO CBITOTJIANY CTYJEHTIB, PO3YMIHHSA POJi (Pi3uKH i
acTpoHOMii B Ti3HAHHI (DyHAAMEHTANIBHUX 3aKOHIB MPHUPOAHN, BUKOPUCTAHHS
AKUX € 023010 HAYKOBO-TEXHIYHOTO MPOTPECY; PO3KPHUTTS 3HAYCHHS (HI3UIHOTO
I acCTpOHOMIYHOTO 3HAHHA B KUTTI JIOJUHA W CYCHUIBHOMY PO3BHUTKY,
BUCBITJICHHSI €THYHUX MPOOJIEM HAYKOBOTO Mi3HAHHS, (OPMYBaHHS €KOJOTTUHOT
KyJbTYPH JIFOMUHH 3aco0aMu (Pi3UKH i aCTPOHOMIT,

— PO3BUTOK B CTYJACHTIB HAaBUYOK TI3HABAIBHOI MISUTBHOCTI y TMporieci
HaBYaHHS (I3UKU  aCTPOHOMII.

DopMyBaHHS KJIHY0BUX KOMIIETEHTHOCTEH CTYAEHTIB 3aC00aMHU MpeAMeTy
«®Di3uKa i acCTPpOHOMIsA»

Hapuanns ¢hi3uku 1 acTpoHOMII 31HCHIOETHCSA HA KOMIIETEHTHICHUX 3acajiax 1
nependadae GopMyBaHHS KIIIOUOBHUX 1 TPEAMETHUX KOMIIETEHTHOCTEN YUHIB.



3acobamMu HaBYANbHOIO NpeAaMeTy «Di3HuKa 1 aCTPOHOMIs», HE3AIEKHO BIJ
PIBHA MOr0 OnaHyBaHHS 3[1HCHIOETHCS (POPMYBAHHSI KITFOUOBHUX
KOMIETEHTHOCTEH, HEOOXIMHUX KOXKHIN CydacHI! JTIOUHI s 11

JKUATTETISIBHOCTI.

KoMnereHnTHICHMIA MOTEHIIaT HABYAJIbHOTO npeameTa «Pi3uKa 1 aCTPOHOMIS y
(opMyBaHHI1 KJIIFOYOBUX KOMIIETEHTHOCTEHN CTYJIEHTIB PO3KPUTO Y TAOJIHMIII.

Kirouosa
KOMIIETEHTHICTh

[IpeameTHuMit 3MICT KITFOUOBOT KOMIIETEHTHOCTI 1
HaBYaJIbHI pecypcH s ii opMyBaHHS

CrninkyBaHHS
TP KaBHOIO/P1THOIO

MOBOIO

YMiHHS:

- CIIUIKYBaTUCA 32 IPOOJIEMATHKOIO PEIMETY
CYy4acCHOIO HayKOBOIO MOBOIO 3 BUKOPUCTAHHIM
yCTaJleHuX (QI3MYHUX ¥ aCTPOHOMIYHHUX TEPMIHIB Ta
TIOHSITH;

- YITKO Ta OJJHO3HAYHO (POPMYIIIOBATH CYJI’)KEHHS Ta
apryMeHTyBaTH iX;

- HaJIaroJKyBaTl KOMYHIKAI[li y MPOIECi BUPIIICHHS
HaBYAJIBHUX 3aBJaHb Ta BAKOHAHHS MTPOEKTIB;

- 4ITKO Ta CTHUCIIO BUKJIaJaTH OCHOBHUH (DI3MUHUIA Ta
ACTPOHOMIYHHI 3MICT MUTaHb y MUCHMOBIH (hopmi;

- TOTYBAaTH Ta MPEICTaBIATH MOBITOMIICHHS, TOMOBI1
Ta pedepatu, MPe3eHTYBaTH Pe3yIbTaTH MPOEKTHOT
JISIBHOCTI.

CraBneHHs:

- BUSIBJISITH CTABJICHHSI Ta BII3HAYATH POJIb
BITUM3HSHOI HAYKH Ta ii BUIATHUX MPEJICTABHUKIB;
I[IHyBaTH HAYKOBY YKPaiHCbKY MOBY;

- 00’ €KTUBHO OIIIHIOBAaTH 1H(OpPMaIIiiftHI HAYKOB1
HOBWHH, 30KpeMa, 3 HAaHOLIBIII aKTyaTbHUX HAIIPSMIiB
CydacHOI (pI3MYHOI Ta ACTPOHOMIYHOT HAYKH.

Marematuyba
KOMIIETEHTHICTH

YMiHHS:

- 3aCTOCOBYBATH MaTEMaTUIHUI amapar Jyis
po3B’s3yBaHHs (I3MUHUX Ta ACTPOHOMIYHHX 3a]1a4,
OOTpYHTYBaHHS Ta JOBEJACHHS TBEPXKEHb;
OTIpaIllOBaHHS, IHTEpIpETAallii, OI[iHIOBAaHHS
PE3YNBTATIB EKCIIEPUMEHTIB 1 CTIOCTEPEIKEHD;
no0ynoBu rpadikiB Qi3HIHUX MPOIECIB; MOACTIOBAHHS
(b13MYHMX Ta ACTPOHOMIYHHUX SBHII Y PopMi
MaTeMAaTUYHHUX PIBHSIHB 1 CIIBBiTHOIIICHB.

CraBneHHs:

- YCBIZJOMITFOBATH BXKITMBICTh MaTEMAaTUYHUX 3HAHB SIK
THCTPYMEHTAPII0 MPUPOJHUYUX HAYK, HEOOX1THOT

Ta TEXHOJIOTIAX.

OcCHOBHI1

YMiHHS:
- MMOSICHIOBATH SIBUILIA IPUPOJIH, PO3YMITH NPUHIUN Ali




KOMIIETEHTHOCTI Yy
MPUPOAHUYHX
HayKax 1

TEXHOJIOT1IX

Ta Oy/I0BY Cy4acHOT TEXHIKH, MPUJIAJIIB Ta O0JaJHAHHS
Ha OCHOBI (PI3UYHUX Ta ACTPOHOMIYHUX 3HAHb;

- XapakTepu3yBaTu poJib PI3UYHUX 1 ACTPOHOMIUHHUX
3HaHb Y (POPMYBaHHI IPUPOTHUYO-HAYKOBOI KAPTUHU
CBITY;

- IJIJAHYBaTH Ta peaiizoByBaTu (Hi3MUHI Ta
ACTPOHOMIYHI CIIOCTEPEKEHHS I €KCIIEPUMEHT,
(ikcyBaTH Ta ONpPalbOBYBATH W MPaBUIBHO
IHTEPIIPETYBATH Ta OLIHIOBATH iX PE3yJIbTaTH;

- 100MpaTH METOAM Ta 3aCO0H JOCIIIKSHHSI
NPUPOJHMX SIBMIL, aJI€KBATHI MOCTABJICHUM 3aBIaHHSIM
CraBneHHs:

- YCBIJOMJIIOBATH 3HaY€HHA (PI3UKH i aCTPOHOMIT JJIst
JOCIIPKEHHS] HABKOJIMIIHBOTO CBITY;

- OI[IHIOBATH CYYacH1 JOCATHEHHS MPUPOJHUYNX HAYK
Ta MEPCIEKTUBHU X MOJIAJIBIIOr0 PO3BUTKY;

- BUSIBJISITH CTABJICHHS 10 aKTyaJIbHUX MTPOOJIeM
Cy4acCHOTO IIPUPO/I03HABCTBA;

- (opmyIIOBaTH OILIIHOYHI CY/I>)KEHHS Ta MPOIIOHYBATH
IUISIXW BUPIIICHHSI HAYKOBO-OCBITHIX 3aB/IaHb.

[adopmartiiino-
udpona

KOMITETECHTHICTh

YMiHHS:

- BUKOPUCTOBYBATH 1H(GOPMAIlIiHI CUCTEMHU IS
IIBUIKOTO Ta IUIECIIPSIMOBAHOTO MOIIYKY 1H(pOpMAaIlii;

- BU3HAYaTU MOXJIMBI JKkepena iHpopMmariii, BinoOupaTu
HeoOXiIHY iH(popMalIlito, OIIHIOBATH, aHATI3yBaTH,
NIePEKOI0OBYBATH 1H(OPMAITito;

- KOPUCTYBATHUCS Cy4YaCHUMU Ta/PKETaMU SIK
THCTPYMEHTAJLHUMH Ta BUMIPIOBAJIbHUMH 3aC00aMH;
- MPAIIOBATH 3 BIPTyaJIbHUMH JIA00PATOPISIMH,
IpOrpaMaMu-CUMYJISITOPAMH;

- CTBOPIOBATH Ta JIOCTIIHKYBATH MOACTI PI3UIHUX 1
ACTPOHOMIYHUX SIBUIII.

CraBneHHs:

- TOTPUMYBATUCSA €TUYHUX HOPM T/ 4ac poOoTH 3
iHbOpMAaIITHUMU pecypcamu.

VYMiHHS BUUTUCS

BITPOJOBIK JKHUTTA

YMiHHS:

- IJITAHYBAaTH CAMOCTIHE OMPAIIOBAaHHS HABYAILHOTO
Matepiany 3 Gi3uKH Ta aCTPOHOMIT; - BU3HAYATH 1T
HABYAIBHOI TISTTLHOCTI B KOPOTKOTEPMIHOBOMY Ta
JIOBTOTEPMIHOBOMY TIEPiO/ax;

- 3[1ICHIOBATH CaMOCTIMHUI noyk 1HdopMarlii 3
BUKOPHUCTAHHSIM PI3HUX BU/IIB JIKEPET;

- BUAUISITH TOJIOBHE B ONpalibOBYBaH1i 1HPOpMaIlii;
CraBneHHS:

- KpUTUYHO OIIHIOBATH BJIACHI TOCSITHEHHS; -




YCB1JIOMJIIOBAaTH BaXKJIMBICTh CAMOOCBITH J1JIS
YCHIITHOTO KHUTTH.

[HIIIaTUBHICTE 1

iATPUEMITUBICTh

YMiHHS:

- IPUIAMATH PIlIEHHS 1010 BUOOPY HAHOUIbII
ONTUMAJIBHUX aJIbTEPHATHUB 1] Yac BUPILICHHS
HaBYAJIbHUX 3aBAaHb 3 (DI3UKU Ta aCTPOHOMII;

- OpPraHi30BYBaTH KOJEKTHUBHY pOOOTY HaJl BAKOHAHHSI
HaBYAJIbHUX MTPOEKTIB, PO3MOAUISTH 3aBIaHHS MK
YICHAMH TPYIIH;

- BUSIBJIATH 1HIIIATUBY Ta BIAMOBIIAIBHICTH M1 4ac
IpynoBoi poOOTH HaJ HAaBYAILHUMH 3aJa4aMH;

- PO3paxoBYBaTH Ha OCHOB1 OTPHUMaHUX 3HAHb
€KOHOMIYHY €()eKTHUBHICTh BUKOPUCTAHHS MMOOYTOBUX
pWIaIiB Ta 00JaJHAHHS, ATBTEPHATUBHUX JHKEPETT
eHeprii;

- MPONIOHYBATH CIIOCOOM Ta 3aCO0M EKOHOMIT
SHEPTreTUYHUX, YACOBUX, (DI3UYHUX PECYPCIB Mij Yac y
HaBYAJILHOMY TIpOIIeCci Ta TOOYTI.

CraBneHHs:

- YTBEPJIKYBaTH PIBEHb CAMOOIIIHKH, 1110 BiJIIOBITa€
00’ €KTUBHHUM pe3yJbTaTaM HAaBYAIBHOI IsIIEHOCTI;

- CIIBBIIHOCHTH OYIKyBaH1 pe3yJbTaTH Ta HEOOX1TH1
JUTSL X JTOCSITHEHHSI PECYpCH;

- YCB1IOMJTIOBATH JIOCSDKHICTH TIOCTABJICHUX ITIJICH K
pE3yNbTAaTy HAMOJIETJIMBOI MpaIli;

- OIIIHIOBATH €KOHOMIYHY €()eKTUBHICTh MIPUUHITHX
pIIIEHb 111 YaC BUPINICHHS HaBYaJbHUX Ta
JOCJTITHUITLKUX 3aBJIaHb 3 (DI3UKH i aCTPOHOMII.

CormianpHa Ta
IpOMaJTHChKA
KOMIIETEHTHOCTI

YMiHHS:

- BIJICTOIOBATH apryMEHTOBAHO CBO1 MOTJISIAN Ha
BUPIIICHHS HABYAIBHUX 3a/1a4 Ta CIpPUIAMaTH
apryMeHTOBaH1 MPOIMO3HIIii TOBAPHIIIIB;

- TOTPUMYBATH IPUHIIUIIIB JEMOKPATHYHOCTI Ta
BIJIMOB1AJIBHOCTI Mij] 9ac poOOTH B TPYIIL;

- aHAT3yBaTH 3HAYCHHS JIOCATHCHD BITYM3HIHOT
IIPUPOHUYO1 HAYKU JJIs1 PO3BUTKY YKPAIHCHKOI
JepKaBy, MIABHINCHHS J00poOyTY ii rpoMaIsiH;

- MPOTIOHYBATH MUISAXHU MiJBUIICHHS PiBHS
COIIAJILHOTO PO3BUTKY HA OCHOBI Cy4acHUX (Pi3UKO-
ACTPOHOMIYHHUX 3HAHb;

- IPAIIOBATH Y COIIAIBHUX MPOCKTAX.
CraBneHHS:

- OLIIHIOBATH POJIb BITUM3HAHOI (DI3UYHOI Ta
ACTPOHOMIYHOT HAYKH Y PO3BUTKY JIFOJICTBA; -
YCB1JIOMJIIOBATH MPIOPUTETHICTD 3araJIbHOJIIOACHKHUX




LIHHOCTEW Ta COLIaIbHUX 1IHTEPECIB MPU BUPILICHH]
HAyKOBUX, EKOHOMIYHUX Ta TEXHOJOT1YHUX IPOOIIEM.

OO0I13HAHICTH Ta

CaMOBHPAKEHHS Y

cdepi KyJIbTypH

YMiHHA:

- BU3HAYUTH POJIb (PI3UKHU Ta aCTPOHOMI] Y
CTaHOBJICHH] 3araJIbHONIOACHKOI KYJIbTYpH;

- MIOSICHIOBATH B3a€MOBILIUB MIPUPOJHUYNX HAYK Ta
00pa3zoTBOPUOro, My3UYHOIO, JITEPATYPHOTO
MUCTENTBA;

- HaBOJUTH MPUKIIAINA TBOPUOi AISUIBHOCTI BUAATHUX
YKpaiHChKHX Ta 3apyODKHUX YUEHUX-(PI3UKIB 1
ACTPOHOMIB Y PI3HOMAHITHUX rany3sX KyJIbTypy Ta
MUCTEITBA.

CraBiieHHS:

- YCBIZJOMJIIOBATH ICTOPUYHY €JJHICTb MIPOLIECY
PO3BUTKY MPUPOJHUYOT HAYKH Ta KYIbTYpPH JIOACHKOT
UBLUTI3AIN].

Exonoriuna
TPAMOTHICTB 1
3I0POBE KUTTS

VYMiHHS:

- BU3HAYATH YNHHUKH Ta (PaKTOpH, AKi MOPYIIYIOTh
€KOJIOT1YHY PIBHOBAry B MPUPO/I1 Ta MOOYTI;

- IOTPUMYBATHUCS TIPABUI O€3IMEKH KUTTEAISIIHOCTI B
HaBaJILHOMY IPOIIECi Ta MOOYTi;

- BUKOPHUCTOBYBATH OTPUMAaHI1 3HAHHS ISl 3MEHIIECHHS
HEraTUBHOTO BIUIMBY CYYacHOI TEXHIKHM Ta TEXHOJIOT11
Ha cebe Ta 0TOUyIHYHX, 3a0€3MeUeHHs 3] 0POBOTO
CIIOCO0y KUTTS;

- MPABWJIBHO YTUJII30BYBaTH MOOYTOB1 BIIXO/IH Ta
BIJINIpalibOBaH1 JyKepelia eHeprii 1 cBiTiIa, HeCIpaBHi
IIPUCTPOI;

- IOy4aTHCS J10 3aXOM1B 1 MPOEKTIB 1010
BIJHOBJIECHHS JOBKIIIA,

- TOTPUMYBATHCS TIPABUI €KOJIOTTYHO1 ITOBETIHKH.

CraBneHHs:

- YCBITOMJIIOBATH aKTYyaIbHICTh €KOJIOTTYHUX MTPOOIeM
y Cy4aCHOMY CBiTi Ta HEOOXIIHICTh iX HEBIIKIATHOTO
BUPIIICHHS; - BAKOPUCTOBYIOUU 3HAHHS 3 (DI3UKH U
ACTPOHOMIi OITIHIOBATH €KOJIOT1UH1 3arpo3u Ta
¢()EeKTUBHICTB PI3HUX CIIOCO0IB 1X MO0JIAHHS;

- BUSIBJISITH TOTOBHICTh IPAKTUYHUMHU JISIMUA CIIPHSITH
BUPINICHHIO €KOJIOTIYHUX MPoOJIeM MICTa, KpaiHu.




3. PesyaibTaTi HABYaHHA CTYACHTIB 32 JUCHMILIIHOIO

3unanneeuit Komnonenm

- Ha3ueac XapakTepHI O3HAKU (I3UYHUX SBHUII, iX BIAMIHHICTD BIJ
01010TTYHHX, XIMIYHUX 1HIIUX SBUIII,
-HaeoO0ums npukaaou G13UYHUX SBUL, PI3UYHUX TUT Ta QI3SUYHUX BEJTUYHH;
-3HA€ CUMBOJIM Ta OJMHUIIl OCHOBHMX (IBUYHUX BEJIWYWH,. BUIU
MEXaHIYHOTO PYXY; PI3HOBUIM BaXKeJIs. CIIOCOOM BUMIPIOBAHHS TEMIIEPATYPH;
NPHUHIIMITK TTOO0YJ0BU TeMIepaTypHoi mkaiau KenbBiHa; 1Ba crocoOu 3MiHH
BHYTPILIHBOI €HEeprii TuIa; BUAM TEIUIOOOMIHY; BUIM TEIJIOBUX MAIlMH;
TOHSITTS CJICKTPUYHOTO 3apsTy, MEXaHI3MH €JICKTpH3allii, XapakTep B3aeMO/Iil
3apsAJKEHUX T1T;
YMOBHM BUHUKHCHHS CJICKTPUYHOTO CTPYMY, B T.4. B PI3HUX CEPEIOBHUIIAX;
-Ha3ueéac€ BXVBaHI OAMHUII Yacy, NUIAXY, IIBUIKOCTI, IEPioy 0OEpTaHHs,
Nepiojly Ta YaCTOTH KOJIMBaHb, TEMITEPATypPH,3aps Ty, HAPYKEHOCTI
CJICKTPUYHOTO TIOJISA, EJICKTPOEMHOCTI , CHJIM CTPYMY, HallpyT'H, poOOTH,
MOTYHOCTI,
-onucye G13UYHY BEJIMYUHY BIAMOBITHO J0 y3arajJbHEHUX IUIAHIB;
-3Hac i onucye $Hi3udHi SBUIIA 1 TTporiecH (1HepIis, aeopmaris, TSKIHHSA,
TEPTs, TUCK, TeTUIOMPOBIIHICTb,EICKTPHU3ALLis, );
-607100i€ TIOHATTSM, popmynro€e BU3HAUYCHHA (PI3UYHOI BeIMUMHU (Maca,
cuia; MexaHiyHa poOoTa, MOTYKHICTb, KIHETUYHA 1 TOTEHI1aJIbHA CHEPT 1A,
MOMEHT CHJIH, KOe(]iIlieHT KOPUCHOT i1, TeMreparypa, BHYTPIIITHS eHepris,
KIIBKICTh TEIUIOTH, IIMTOMA TEIUIOEMHICTD, IIMTOMA TEIIOTA IIJIaBJICHHS,
MapoOyTBOPEHHS, 3TrOPAaHHs MaJIMBa, CUJIAa CTPYMY, HaIlpyra, OIip MPOBITHUKA,
poboTa 1 MOTYKHICTh €JIEKTPUYHOTO CTPYMY, EICKTPOXIMIYHUN €KBIBAJICHT, )
1 6mie 00paTH X OJUHUIIL,

3akonu ['yka, HetoToHa, Apximena Kynona, 30epexeHHs €IeKTPUIHOTO
3apsany, Oma nist moBHOro Koua, Jxxoynsa—Jlenna, @apanes s eneKTpoIizy;
-po3yMmi€ BITHOCHICTh PYXy; OCHOBHI IIOJOKCHHS aTOMHO-MOJICKYJISIPHOTO
BUYCHHS; BIIMIHHOCTI MK PEYOBHHOIO 1 MTOJIEM ,CYTHICTh 3aKOHY 30€pexKeHHS
MEXaHIYHOi €Heprii, yMOBY pIBHOBaruw BaKeJs, NPHUHIMIN Jii MPOCTUX
MEXaHI3MiB; BIIACTUBOCTI TEIUIOBOTO pPyXy; OCOOJIMBOCTI pyXy aTOMiB |
MOJIGKYJT PEUYOBHHHM B PI3HUX arperaTHUX CTaHaxX pEeYOBHHM; GI3UYHI
BJIACTHBOCTI TBEPAUX TiN, PIAWH 1 Ta3iB; MPUPOAY EIEKTPUIHOTO CTPyMYy B
PI3HUX CEPE/IOBHINAX;
-noacHwe tpadiku pyxy, TETUIOBUX MPOIECIiB (HArpiBaHHS/ OXOJIOMKCHHS,
TUTABJICHHSI/ TBEPIHCHHS, TAPOYTBOPECHHSI/ KOHCHCAITIs).

HianvHichuii kKomnonenm

-00mMpuUMy€emb s TpaBUIl 0€3IMEYHOI MOBEAIHKY M1 9ac poOOTH 3 PI3MUHUMHU
MpwIagaMu Ta 00 THAHHIM;



3anucye 3Ha4eHHs (P13MYHOT BETMYHHHI, BAKOPUCTOBYE Npedikcu s
YTBOPEHHS KPAaTHUX 1 YACTUHHHUX OJIMHHUIIb;

- KOpUCHY€mbCAa HAUMPOCTIIIMMU 3ac00aMy BUMIPIOBaHHS, B T.4.
JTUHAMOMETPOM, TEPMOMETPOM, TICUXPOMETPOM, TEIIECKOIIOM;
BUMIPIOBTPHIMHY TPUJIAZaMU JJII BU3HAYCHHS CHIIM CTPYMY, HAIIPYTH,
orTIoDY;

-ananizye rpadiky TEIJIOBUX MPOIIECIB; MOSICHIOE MPUHIIUI J1i TEMIOBUX
JIBUT'YHIB;

-6U3HaYac 11HY MOAUIKYU IIKaIu Npuiaay;

-nopieHI0€ 3HAUCHHS (PI3UYHUX BEJIMYUH;

-euMmipio€ JHIMHI pO3MIpHU T1J1,9ac MPOIIECiB,Macy,TeMIIepaTypy, CUIY

CTpyMy, HaIIpyTy,

--npo60oums 0ociou (IHAUBITYyaTbHO Ta B TPYIIl) 32 BIACHUM IIJIAaHOM a00
3a IHCTPYKIII€I0 3 JOMOMOTO0 BHKJIaJa4a, aHAII3Ye pe3yabTaTh, POOUTH
BHUCHOBKH.

-yMi€ 3aCTOCOBYBATH TOHATTS «MaTepiajibHa TOUKA) Ta BU3HAYATH MEXI1
3acTOCyBaHHS 1I€i (I3UUHOT MOJAEIIL;

-pO3pi3HA€ BUIN MEXaHIYHOTO PYXY 32 (POPMOIO TPAEKTOPIi Ta XapaKTepoM
pyxy Tina;

-ymic onucamu MEXaHIYHUN pyX TpadiuHO I aHAIITUYHO 1 MPOBECTH HOTO
aHaJi3;

-pO3paxo8y€ MPOUICHU TIJIOM LUISX, BU3HAYAE IIBUJIKICTh, MPUCKOPEHHS
pyXy, iepio1 o0epTaHHs, 4aCTOTy OOepTaHHs P PIBHOMIPHOMY PYyCi Tija IO
KOJIy ITi/1 Yac po3B’si3aHHs (I3UYHUX 3a]1a4 PI3HOTO TUITY; KITBKICTh TEIJIOTH ,
HaJaHy TUTY, €JIEKTPUYHI KOJIa, CIIOKUTY €JIEKTPUUHY €HEPriio 3a JT0MOMOTOI0
10OYTOBOTO JIIYMJIBHUKA €JIEKTPOCHEPT1i;.

-npedocmaens€ pe3yibTaTH BUMIPIOBaHb y BUTIISAI TaOIUIb 1 rpadikiB;
-epaghiuno 300parcye CVIIH; CICKTPUIHI TIOJISA; KPECIUTh CXEMH IMPOCTUX
ENCKTPUIHUX KIT;

-CK1a0ae TPoCTi ENEKTPUYHI KOJIa;

-6uKopucmogye HaObyTi 3HaHHS y HaBUAJbHIN 1 MPAKTUYHIN AISUTBHOCTI,
JTOTPUMYIOUYHUCH TIPaBHII OC3TICKH;

-3acmocogye HaOyTi 3HAHHS B TIPOIIEC] pO3B’sI3yBaHHS 3a/1a4y Pi3HUX THITIB Ta
BUKOHAHHS JJA0OPAaTOPHUX POOIT;

-3ACcmoco8ye€ 3aK0H 30€peKeHHS eHeprii Ta popmMynu poOOTH, MOTYKHOCTI,
KK]I mpocToro MmexaHi3mMy Ta TEMJIOBUX MAIlIWH, KIHETHYHOI €HEPrii Tija,
MOTEHINIAJIBHOT €HEePTii TUIa, MIHSITOTO HaJl MOBEPXHEIO 3eMITl,
n1e(hOpPMOBAHOTO Tijla, MOMEHTY CHJIH,IMITYJIbCY TiJla, PIBHSHHS TETIJIOBOTO
Oamancy; 3akonn Oma, @apazes, Kynona, 30epekeHHs eEKTPUIHOTO
3apsany, Jxoyms—Jlennia mporieci po3B’si3yBaHHS (Pi3MYHUX 33729 PI3HUX
TUIIIB 1 M1J] YaC BUKOHAHHS JTa00OpaTOpHUX POOIT;

- Oompumyemsca PaBui OE3MEKH 17 Yac MPOBEICHHS €KCIICPUMEHTIB.
Hinnicnuit komnonenm
-8UCNI061I0€ CYIKEHHSI TIPO POJIb CIIOCTEPEKEHHS 1 JOCHiYy B Ti3HAaHHI
JOBKUILIIS



-yC6i00MII0€ IHHICTh 3HaHb PO MEXaHIYHUH PYX, PO TEIUIOTY, PO
€JEKTPUYHUN CTPYM JJISl BIACHOTO PO3BUTKY i O€3MeKH,

-yC8I0OMIIO€ IK HOB1 3HAHHS CIIBBIHOCSITHCS 13 HAsSBHUMHU;, YCBIIOMITIOE
HEOOXIHICTh BUKOPUCTAHHS €HEPro30epexyBalIbHUX TEXHOJOT1M;
-8UCJ106/110€ CYJKEHHS TIPO POJIb BHECKY BUCHUX-(PI3UKIB Y PO3BUTOK 1

CTaHOBJICHHS (P13UYHOT HAYKU Ta TEXHIKH;

-OYiHIOE TIPAKTUYHE 3HAYECHHSI 3aCTOCYBAHHS 3aKOHIB 1 3aKOHOMIPHOCTEN Y
OPUPOJI Ta TEXHII;

NPOSIBU 3aKOHY 30€peKeHHsI MEeXaHIYHOi eHeprii B MpUpo/i, TeXHIIl, T00yTi;
OLIIHIOE €(PEKTUBHICTh BUKOPUCTAHHS MPOCTUX MEXAHI3MIB;

napameTpu CTpyMy, O€3MeuHi JIJIsl JIF0ACHKOTO OpraHi3My, MOKIUBOCTI
3aXUCTY JIIOJIMHU B1Jl YPAKEHHS €IEKTPUYHUM CTPYMOM;

pOJIb BUJJATHUX YYEHUX Y PO3BUTKY 3HaHb MPO TEIIOTY, PO MPO EIEKTPUKY;
3HAUEHHS €HEepPrii eEKTPUYHOr0 CTPyMY B IOOYTI M TeXHIII

-eu3Hayac TiepeBary 1 HeJOJMIKY BIUIMBY TETUIOBUX MAIllMH Ta IHIIUX 3aC001B
TEIUIOTEXHIKA Ha JOBKIJLJIS.



4. CTpyKTypa HaBYAJIBHOI JTUCUMILUIIHN «Di3uKa)»

Ha3Bu 3MicTOoBHX Jlexmii | JIa6. Mon.
.. Ycworo
MOJIYJIB 1 TEM poOoTH KOHTD.
1 2 3 4 5
Tema 1. Berym. 2 2
Po3aina 1. Mexanika
Tema 1.1 Kinematuka 10 8 2
Tema 1. 2/Ilunamika 14 10 4
Tema.l1l.3 3akoHn 8 8
30€epeKECHHS
Pazom 3a pozniiom 1. 32 26 6
I cemecTp 34 28 6
Bcboro roaqun
Po3aia 2. MoaexkyasipHa i3uka Ta TepMOAMHAMIKA
Tema 2.1. 16 10 6
BnacTuBocTi rasis,
PIAWH 1 TBEPIUX TLI.
Tema 2.2. OcHOBH 4 4
TEPMOJTMHAMIKH
Pazom 3a pozniom 2. 20 14 6
Po3aia 3. ExexkTpoaunnamika
Tema 3.1. 10 10
Enexrpuune nose.
Tema 3.2.3axkoHH 6 2 4
MOCTIHHOTO CTPYMY.
Tema 3.3.Ctpym y 8 6 2
PI3HHUX CEPeIOBUIIAX.
MoaynbHa 2 2
KOHTPOJIbHA poboTa
Pazowm 3a poznizom 3.
26 18 6 2
Bceboro rogun 3a 11 46 32 12 2
ceMecTp
Bcenoro romun 80 60 18 2

3a pik




HazBu 3micToBHX Jlekuii | JIa6. Mon.
o Ycworo
MOJIyJIB 1 TEM poboTtu KOHTP.
1 2 3 4 5
Tema 10 Marnetusm 6 6
Bceboro 3a pozaisiom 6 6

3

Po3aia 4. KoaiuBanuga Ta XBWIi

Tema 11.Mexaniuni 6 4 2
KOJIMBAHHS
Tema 12. 4 4
EnexrpomaruirtHi
KOJIMBAHHSA
Tema 13. Onruusni 10 8 2
SIBUILIA
Bceboro 3a po3aisiom 20 16 4
4
Po3zain 5. KBanToBa ¢izuka
Tema 14. KBanTosi 4 4
BJIACTUBOCTI
atoma.dotoedekT
Tema 14. AtomHa 4 4
bizuka
Bceboro 3a po3aisiom 8 8
5
Bceboro roaun 3a 111 34 30 4

cemecTp

Acmponomiunuil CK1aOHUK

Poznin 1. OcHoBu
IIPAKTUYHO1
aCTPOHOMI1

2

2

Pozain 2. di3uka
COHAYHOT CUCTEMH

Pozmin 3. Metoau ta
3aco0u (PI3UYHHUX 1
ACTPOHOMIUHHUX
JTOCTIIKEHb

Poznin 4. 3opi i




rajJJaKTUKH

Poznin 5. BeecBit 3 3
MopynbHa 2
KOHTpPOJIbHA PO0OTa

Bceboro rogun 13 11
3a aCTPOHOMIYHMH
CKJIQTHUK

Bceboro rogun 13 11
3a IV cemecTp

Bceboro romun 47 41

3a piK




5. IIporpamMa HaBYAJIbHOI JMCUUILTIHA

Beryn CiTornsaHuil noTeHuian npupoAHUINX HayK. Posib giznyHoro ta
ACTPOHOMIYHOIO 3HAHHS B KUTTI JIIOAUHU Ta CYCHUIBHOMY PO3BUTKY. [louaTkoBi
B1IOMOCTI PO QyHIaMeHTalbH1 (PI3UYH1 TEOPIi IK OCHOBY Cy4acHO1 P13UUHO1
HAYKH.

AcTpoHOMIs K IpUpoaAHMYA HayKa. OCHOBHI €Tanu po3BUTKY (i3UKH Ta
actpoHoMmii. Di3uKa sIK TEOPETUYHA OCHOBA CY4aCHOI aCTPOHOMII.

Posnin 1. Mexanika

Tema 1.1 Kinematuka.Mexaniunuii pyx. OCHOBHA 3aJlaya MEXaHIKHU Ta
criocoOu OMucy pyxy Tiia.

PiBHOMIpHUY 1 HEPIBHOMIPHUHN NPSIMOJIHIHHUNA pyX. BinHOCHICTh pyXy. 3aKoH
J0JJaBaHHS IIBUIKOCTEH.

[Ipuckopenns. PiBHOnpucKOpeHuii pyXx.

I'padixu 3amexHOCTI KIHEMATUYHUX BEJTUMYUH BiJ] 4acy JJis PIBHOMIPHOTO 1
PIBHOIIPUCKOPEHOTO MPSMOIIHIHHOTO PyXY.

PiBHOMipHMIT pyX MaTepialbHOI TOYKU MO KOMy. J{OIEHTpOBE MPUCKOPEHHS.
KyroBa Ta niHiifHa MIBUJIKICTh, B3a€EMO3B’SI30K MI>K HUMHU.

Ki1104oBi MOHATTA: pyX; MIBUAKICTh; TPUCKOPEHHS; IPSIMOJIHIMHUIN,
KPUBOJIIHIMHUHN, PIBHOMIPHUNA, HEPIBHOMIPHUH PYX.

JlabopaTopHa po6ota Nel: Tema: BusHaueHHs MPUCKOPEHHS PYyXy Tijna .

Tema 1.2 Imnamika. Cunu B MexaHilri. [HepiiagbHi CUCTEMH BIITIKY.
[Tpunmun BigHocHOCTI [Nanines. Maca. 3akonn HproToHa Ta ix 3acTocyBaHHS AJis
pPO3B'sI3yBaHHS 3aja4.

I'pagiTariitHa B3aemo1isl. 3aKOH BCECBITHBOTO TsOKIHHSA. CHita TSDKIHHS Ta Bara
Tina. Pyx Tina B moji cuiu TsOKiHHS. BiTbHE TIaiHHS.

Pyx Tina mig miero kinpKoX cuil. 3akoH Apximea.

PiBHoBara Ti1. MomeHT cuian. YMoBU piBHOBaru Tul. LIeHTp TsOKiHHS Ta IEHTP
Mac Tiia.

Ki11040Bi NOHATTSI: cujia, iHEPIlisd, Maca, MOMEHT CHJIH.

JlaGopaTopHa podora Ne2: Tema: BumiproBanus koedimieHTa TepTs
KOB3aHHS.

Jla6opaTopHa podora Ne3: Tema: BusnaueHns nieHTpa Mac miockux Qiryp.

Temal.3 3axoHu 30epeskeHHS

IMnynbe, 3aKOH 30€pexKeHHS IMITYJIbCY.

Kinetnuna i moTeHIianbpHa eHepris. [loTyx)HicTh. 3aK0H 30epeKeHHs
MEXaHIYHO1 eHeprii. 3acToCyBaHHS 3aKOHIB 30€pEKCHHS B MEXaHIIII.

Mexi 3acToCyBaHHS 3aKOHIB KJlachuHO1 MexaHiku. OcHoBHI nosoxxeHHs CTB Ta
1XH1 HacHiaKku. PeaaTuBICTCHKUN 3aK0H J0OMaBaHHS MIBUIKOCTEMN.

Kuro4oBi mOHATTA: IMIYJIbC, KIHETUYHA 1 MOTEHIlIAIbHA €HEPTisl, TOTY>KHICTb.

Posain 2. MosekyasipHa Qizuka Ta TepMOAMHAMIKA



Tema 2.1 BaactusocTi rasis, pigus i TBepaux tiji. Cy4acHi 10CTiIzKeHHS
Oy10BU peYOBHHH.

Atomu 1 moniekynu. bynoBa aroma. Hanomarepianu.

OcCHOBU MOJIEKYJISIPHO-KIHETUYHOI T€Opii Oy10BU PEUOBHHH.

[neanpHuii ra3. Tuck razy. OCHOBHE PIBHAHHS MOJIEKYJISIPHO-KIHETUYHOT Teopil
171ealbHOTO Ta3y. AOCOJIIOTHA IIKAJIa TeMIEPaTyp.

PiBHsIHHS cTaHy imeaibHOTO Ta3y. [3omporecu.

BnacTtuBoCTI HacM4YeHOi i HEHACUYEHOT MapHu.

Bonoricte noBitps. IloBepxHeBuil HATAT piauHU. 3MouyBaHHs. KaninsapHi
SBUILA.

Hedopmariii. MexaHi4H1 BIaCTUBOCTI TBepAUX TU. Moayns FOHra.

Kiro4uoBi moHATTA: MoJieKysa, aToM, TeMIEpaTypa, 1/1eaJIbHUM Ta3, BOJIOTICTh
noBITps, nedopmarris.

JlabopaTopHa po6ota Ned: Tema: Busuenns 3akony boiins —MapioTra.

JlabopaTopHa po6ota Ne5: Tema: BusnaueHHs KUTBKOCT1 BOJISTHOT Mapu B
HOBITPI.

JlaGopaTopHa podora Ne6: Tema:BuznaueHHs MOAysIst IPYKHOCTI PI3HUX
PEUOBHH.

Tema 2.2 OcHOBY TepMOJIMHAMIKH.

Baytpimas edepris tut. KiapkicTs TeraoTu. Po6ora TepMoauHaMiqHOTO
nporecy. [lepiuii 3akoH TepMouHaMiKu. AfiabaTHU mporiec.

Teroi Mmammuu. [TpuHIun A1l TemwoBUX MamuH. LMK TEMI0BUX MaIlIUH.
KoedirieHT KOpUCHOT 1111 TETUIOBUX MAIIIUH.

HeobGopoTHicTh TemioBux nporecis. EHTpormis.

Kiao4o0Bi mMOHATTS: TEIUIOTa, BHYTPIIIHS SHEPris, TEIJIOBA MAIlIMHA, CHTPOITIS

Po3aia 3. EnexkTpoaunamika

Tema3. 1 Enexrpuune moJe.

EnexrpomaruitHa B3aemoisa. Enektpuune nmoje. HanpykeHiCTh €TEeKTPUIHOTO
nosist. [lpuaIun cynepno3uiii. EnektpudHa B3aEMOIisl TOUKOBHUX 3apsi/liB. 3aKOH
Kymona.

PeuoBuna B enextpuaHomy moii. [IpoBiqHUKY 1 Ni€TEKTPUKH B €IIEKTPUUHOMY
TTOJTI.

Po6orta mig yac mepeMileHHs 3apsay B OJHOPITHOMY €IEKTPUYHOMY TTOJII.
[ToTenmian enekTpuIHOTO MO, Pi3HUI MOTeHITialiB. 3B’ 30K HAMPYKEHOCTI
EJIEKTPUYHOTO TIOJIS 3 PI3HUIICIO TOTSHITIATIB.

EnextpoemHicTh. ENeKTpoeMHICTB MIIOCKOTO KOHACHCATOpa. 3’ € THAHHS
KOHJIeHCaTOpiB. EHepris elekTpuyHoro noJis. BUkopructaHHs KOHJIEHCATOPIB Y
TEXHIII.

K/11040Bi MOHATTS: 3apsij, eNEKTPUYHE MOJIE, TOTEHIIIAJ, CIeKTPOEMHICTb.

Tema 3.23aK0HU MOCTIAHOTO CTPYMY.

[TocTilinnii enexTpuyHuit ctpym. Enekrpopyuriiina cuna. 3akon Oma aiis
MOBHOTIO KoJ1a. PO3paxyHOK €JIEKTPUYHUX KU 3 MOCIIJOBHUM 1 TapajieIbHUM



3'€THaHHSAM MPOBIAHUKIB. POOOTa Ta MOTYKHICTh €IEKTPUUHOrO cTpyMy. besneka
i 9ac poOOTH 3 €IEKTPUUYHUMHU IPUCTPOSIMHU.

Ki11040Bi IOHATTA: €NIEKTPUYHUN CTPYM, €IEKTPOPYILIHA CHTIA.

JlabopaTopHa po6ota Ne7: IlepeBipka 3aKOHIB MOCHIAOBHOTO Ta
napajieJIbHOrO 3'€JHAHHS MPOBITHUKIB.

JlabopaTtopHna podora Ne8. Tema: Busnauennss EPC Tta BHyTpilIHBOTO OIIOpPY
IDKepelia CTpyMy.

Tema 3.3 CTtpym y pizHuX cepeaoBuIIAX. EICKTPUYHUI CTPYM Y METaJIAX.
3anexHICTh TUTOMOTO ONOPY BiJ TemnepaTypu. HaanpoBinHICTb.

EnexTpornpoBiaHiCTh HaMiBIPOBIAHUKIB. BiacHa 1 1oMilIKoBa MPOBIAHICTh
HaNIBIPOBIAHUKIB. EIEKTpOHHO-AIPKOBUI Mepexij: HOTro BIAaCTUBOCTI 1
3actocyBaHHs. HamiBnpoBiJHUKOBA eleMeHTHA 0a3a CydacHOi
MIKpPOEJIEKTPOHIKH.

EnexTpuunuii cTpyM y po3urHax 1 po3iiaBax eiaekTpodiTiB. EnexTponis ta oro
3aKOHH.

["a30B1 po3psanu Ta ix 3actocyBanHd. [1nazma. Enekrpuunuii cTpym y BakyyMi.

TepmoenexkTpoHHa emicisl.

3acTocyBaHHS €JIEKTPUYHOTO CTPYMY Y PI3HUX CEPEOBUINAX Y TEXHIIII 1
TEXHOJIOT15X.

Ki11040Bi MOHATTSA: NPOBIIHICTH, HAMIBIPOBIIHUKH, €JIEKTPOIIITH,
TEPMOECJICKTPOHHA eMicis, TIa3Ma, eIeKTPOJIi3.

JlabopaTopHa po6ota Ne9: Tema: JlocmikeHHS BIaCTUBOCTEN P-N MEPEXOY.

Tema3. 4 Marneruzm

Enexrpuuna 1 MarHiTHa B3aemo/ii. Bzaemoist poBIAHUKIB 31 CTPYMOM.
MarnitHe moje ctpymy. JIiHii MarHiTHOTO IMOJIS IPSMOTO 1 KOJIOBOTO CTPYMIB.
[aaykiis MaraitHOro moJis. IloTik MarHiTHOT 1HTYKITii.

Jlist MarHiTHOTO MOJIA Ha MPOBIMHUK 31 cTpymMoM. Cuna Ammepa. [is
MarHiTHOTO I0JIs Ha pyXxoMi 3apspkeHi yactuaku. Cuna Jlopenna. [puaiun aii
CJICKTPUYHUX JIBUTYHIB.

EnexrpomartiTHa iHayKIisi. MaraiTHHiA MOTIK. 3aKOH €JIEKTPOMAarHiTHOT
iaykmii. Camoinaykmis. [HaykTuBHICTE. EHEpris Mar{iTHOTO MOJIS.

BukopucranHs sBUIA €IEKTPOMAarHiTHOT IHAYKINIT B Cy4acHIM TeXHil 1
TEXHOJIOTIAX.

KJ/11040Bi NOHATTSA: MarHit, IHAYKIISA, cuila AMIepa, IHTyKTUBHICTb.

Po3ain 4. KonuBanHuda Ta XBWIi

Tema 4.1 Mexaniuni koauBaHHs. ['apMoHiuHi KonuBaHHA. PiBHSHHS
rapMOHIYHUX KOJIMBaHb. MaTteMaTU4YHUI Ta NPY>KUHHUI MasSTHUKU.
[lepeTBOpeHHs eHeprii mia yac KojaruBaHb. BumyiieHi konuBanHs. [loHATTS mpo
ABTOKOJIMBaHHsA. Pe3oHaHc.



[lomupeHHss MeXaHIYHUX KOJIMBaHb Y IpYKHOMY cepeaoBuii. [IpuHiun
I'torirenca.

Ku11040Bi mOHATTSA:KOJIMBaHHS, MIEP10J], YACTOTA, PE30OHAHC.

Tema 4.2 EjexkTpoMardiTHi koJmBaHHA. BilbHI €1€KTpOMAarHiTHi
konuBaHHA. KonuBHuil KOHTYp. BuMyIeH1 e1eKTpoOMarHiTHI KOJUBaHHS.

3MIHHUI CTpyM Ta HOTO XapakTepUCTUKHU. Jliro4i 3HAUEHHS HANPYTH 1 CUIIU
ctpymy. Tpanchopmarop. BupoOHUIITBO, Iepeaya Ta BUKOPUCTAHHS €HEPTil
€JIEKTPUYHOTO CTPYMY.

YTBOpEHHS 1 MOLIMPEHHS €JIEKTPOMArHiTHUX XBUJIb. BracTuBocTi
€JIEKTPOMArHiTHUX XBUJIb. Di3WYHI OCHOBH CY4aCHOI'O TE€JIEKOMYHIKAIIIHOTO
3B’ SI3KY.

Ki11040Bi MOHATTA: KONIMBAIBHUI KOHTYP, 3MIHHUM CTPYM, paio.

Tema 4.3 Onrtuyni sBuma. CBITIIO SK eneKTpoMarHiTHa XBuJis. [lomupenns
cBitia B pizHUX cepenopuinax. Edexr Jomnepa. [lornuHanus 1 po3citoBaHHS
citna. [atepdepeniis 1 audpaxiris cBiTIoBUX XBUJb. [lonspusaris i aucrnepcis
cBiTia. OCHOBH1 (POTOMETPUYHI BEJIMUMHU Ta iX BUMIPIOBAHHS.

['eomeTpuyHa oNTHKA SIK TPAHUYHUM BUIIAJI0K XBHJILOBO1. 3aKOHU T€OMETPUIHOT
ontuku. [loGynoBa 300paxkeHb, ofep>KaHuX 3a AOMOMOTOI0 JiH3 1 13epkai. Kyt
30py. ONTUYHI NpuUiau Ta iX 3aCTOCYyBaHHS.

Kiwo4oBi moHATTS: CBITIO, iHTepdEepeHIlis, nudpaKiiis, TUCTIEPCis,
ToJISIpU3allis CBITJIA, JIIH3H, J3epKaia

JlabopaTopHa po6ora NelO: BusHaueHHsI MPpUCKOPEHHS BUIBHOTO MaiHHA 3a
JIOTIOMOTOI0  HUTSIHOT'O MasiTHUKA

JlabopaTopHa po6ora Nell: BuzHaueHHS JOBKUHU CBITJIIOBOI XBHIII.

Po3ain 5. KBanToBa ¢izuka

Tema 5.1 KBanToBa ¢i3zuka .KBantoBi BnactuBocTi atoma. KBaHTOBI
nocrynatu M.bopa.

BumnpomintoBaHHS Ta MOTJIMHAHHS CBITJIa aTOMaMH. ATOMHI 1 MOJIEKYJISIPHI
cnexktpu. HenepepBHuii criekTp cBitia. Criektpockorn. CieKkTpalbHUN aHami3 Ta
HOr0 3aCTOCYBAHHS.

KBanToBi BmactuBocTi cBiTiia. ['imore3a M. IInanka CitioBi kBanTH. EHepris

Ta iMITyJibe (poTOHA.

doroedekr. PiBusausa poroedekry. 3acrocyBanus dhotoedexry. CoHsiuHi
Oarapei.

Ku1t040Bi MOHATTSA: KBaHT, CIIEKTP, GOTOH, POTOCPEKT

Tema 5.2 Aromua ¢izuka. ATtomHe sapo. SnepHi cuim Ta iX 0COOTUBOCTI.
Anepni peakuii. PagioakTHBHICTh. 3aKOH pa/ilOaKTUBHOTO pO3May.



B3aemo3B’ 430k Macu Ta eHeprii. EHepris 3B’ 513Ky aTOMHOTrO siapa. fnepHa
€HEpreTHKa.

Jlo3zumeTpis. Jlo3u BUMIPOMIHIOBAHHS. 3aXUCT Bijl 10HI3YIOUOTO
BUIIPOMIHIOBaHHSI.

EnementapHi yacTUHKU. 3arajibHa XapaKTepUCTHUKA €JIEMEHTAPHUX YaCTUHOK.
KBapku. Kocmiune BUunpoMiHioBaHHA. MeToau peecTpallii eleMeHTapHUuX
YaCTHHOK.

Ki11040Bi MOHATTHA: aTOM, aTOMHE SAPO, PalI0AKTUBHICTH, €IEMEHTaPH1
YaCTUHKH.

Acmponomiunuil CK1aOHUK
Po3aia 1. OcHOBHM NPaKTHYHOI ACTPOHOMII

HebecHi cBituna it Hebecna cdepa. Cy3zip’s.

Busnauenns Bigcraneit 1o HebecHux cBitril. HebecHi koopaunatu. Buanmi
pyxu Conus Ta rianer. 3akonu Kemsepa ta ix 38’30k 13 3akoHamMu HeroToHa.
AcTtpoHoMmisi Ta BU3HaUeHHs yacy. Kanenmap.

Kuarwo4voBi nousTTsi: HeOecH1 cBiTHIIA, Cy3ip s, HebecHa cdepa.

Po3aina 2. @iznka CoHAYHOI cHCTEeMH
3emuts 1 Micsib. [Ipupoaa tin CoHIYHOT cucTeMu.
Kocmiuni nocmimxkeHas 00’ ekTiB COHAYHOT CUCTEMU.

Pyx mITygyHuX CynyTHUKIB 1 aBBTOMaTHYHUX MDKIUTAHETHUX CTaHIlIH. Po3BUTOK
KOCMOHABTHKH.

Kocmoronis CoHSIYHOI CHCTEMHU.

Kmrouosi monsrrs: 3emiusa, Micsib, CoHsIUHA cHCTEMa

Po3ain 3. MeToau Ta 3aco0u Qi3MYHMX i ACTPOHOMIYHHX J0CTiTKEHD
OcHoBHI () OTOMETPUYHI BEIMYMHU Ta iX BUMIPIOBAHHS.

CnekTpocKoTIl.
CrekTpanbHui aHaATi3 Ta HOTO 3aCTOCYBAHHS.

BunpowmintoBanHs HeOECHUX CBITHII. MeTOIM aCTPOHOMIYHUX CIIOCTEPEIKEHb.
[TpuaIMT 111 1 Oy0Ba ONTUYHOTO Ta PAAIOTENECKONA, JETEKTOPIB HEUTPHUHO Ta
rpaBitamiitHux xBuib. [IpuitMadi BUpoMiHIOBaHHS. 3aCTOCYBaHHS B
TEJIECKOMOOyAyBaHH1 JOCATHEHb TEXHIKU 1 TeXHOJIOT1M. CydacHi Ha3eMH1 U
KOCMI4HI1 TeJIeCKONU. ACTPOHOMIYH1 00CcepBaTopii.

Ku1t040Bi MOHATTA: CIEKTpaIbHUN aHalli3, TEJIECKOI, 00cepBaTOpis.



Posaii 4. 3opi i raakTuku

3opi Ta ix knacudikanis. Conue, Horo ¢pi3MYHI XapaKTEPUCTUKH, OyJ0Ba Ta
mxepena edeprii. [IposiBu COHSIYHOT aKTUBHOCTI Ta 1X BIUITMB Ha 3eMJTIO.

Bunu 3ip. [TnanetHi cuctemu iHmux 3ip. EBomtoris 3ip. YopHi aipu.

Momnounwnii Hnsax. bynosa ['anaktuku. Miciie Consiunoi cucremu B ['anaktuii.
3opsiHi ckynmyeHHs Ta acouiaiii. TymannocTi. [lincucremu ["anaktuku ta ii
cripajibHa CTPYKTYpa.

Cgit ranaktuk. Ksazapu.
Kuarwuosi nonstrs: 3opi, Conre, Monounuii l1nsix, TyMaHHOCTI, raJJaKTUKA
Po3zaia 5. BeecBit

dyHaaMeHTaIbH1 B3aeMO/I1i B pupoi. Posb Gi3uyHOT Ta aCTPOHOMIYHOT HAyK
y ¢opMyBaHHI HAYKOBOTO CBITOTJISITY Cy4acHOT JIFOIMHH.

€1rHa TPUPOTHUYO-HAYKOBA KapTHUHA CBITY. [CTOpisS pO3BUTKY YSBIECHB PO
Bcecgir. I[ToxomkenHs i po3Butok BeecBiTy. OCHOBHI MOJIOKEHHS CIICIIATBHOT
Teopii BitHOCHOCTI. [Ipo6iiemu kocmororii. Jlroguna y BeecBiTi. AHTponHUn
IPUHIUIL. IMOBIpHICTH KUTTS Ha IHIIUX TUIaHETaX. Y HIKaJIbHICTh HAIIOTO
Bcecgiry. [lutanHs icHyBaHHS IHITUX BCECBITIB.

KirouoBi noHaTTs: BC@CBiT, ITI03a3CMHC KHUTTA.



6. KOHTpPOJIb HABYAJILHUX JOCSATHEHb

[1in yac BU3HAYEHHS PIBHS HABUAJIbHUX JIOCATHEHB 3 (DI3UKU 1 ACTPOHOMIT
OL[IHIOETHCS

piBEHb BOJIOJIHHA TEOPETUYHUMHU 3HAHHIMU;

piBEHb YMIHb BUKOPUCTOBYBATH TEOPETUYHI 3HAHHS 1] Yac PO3B'SI3yBaHHS
3a/lay 44 BIOPAB PI3HOTO TUIY (PO3PaXyHKOBHUX, EKCIIEPUMEHTAJIbHUX, SIKICHUX,
KOMOIHOBaHHUX TOIIIO);

PIBEHb BOJIOJIIHHS IPAKTUYHUMH BMIHHSIMH Ta HABUYKAMU 1] 4ac
BUKOHAHHS JJA0OPATOPHUX POOIT, CIOCTEPEKEHD 1 PIZUYHOTO MPAKTUKYMY.

Kpurepii oniHroBaHHA piBHS BOJIOAIHHA CTYACHTAMHU TeOPETHYHUMH
3HAHHSIMH
PiBHi
HABYaJIbHUX banun Kpurepii o1iHioBaHHS HaBYaJIbHUX JOCSTHEHb
JNOCSITHEHD

1 CryneHT BoJIO/Ii€ HAaBYAJIBHUM MaTepiajioM Ha
l. PiBHI pO3MI3HABaHHS SBUIL IPUPOIH, 3
IToyaTkoBUI JIOTIOMOT'OX0 BHKJIaJauya BIAIIOBIJIA€ Ha
3alUTaHHA, 1110 TOTPEeOYIOTh BIAMOBIII «TaK» YU
«HI»

2 CryneHT onucye IpUPOJIHI SBUIIA HA OCHOBI
CBOTO TIONEPETHHOTO JOCBIIY, 3 JOTIOMOT OO
BHKJIaJla4ya BIAMNOBIAac HA 3alIUTAaHHA, 110
noTpeOyIOTh OJTHOCTIBHOT BITIOBII

3 CTyneHT 3 10MOMOrol0 BUKJIa1a4 3B'I3HO OMUCYE
saBuIe ado Horo yacTuHu 0e3 MOsICHEHD
BIJIMOBIIHUX MMPUYHH, Ha3uBa€ (Pi3UUHI YU
ACTPOHOMIYHI SIBUIIA, PO3PI3HSIE OyKBEHI
MO3HAYCHHS OKpEeMHX (DI3UYHUX YU
ACTPOHOMIYHUX BEITMIHH

4 CTyneHT 3 10MOMOrol0 BUKJIajadya OIUCYE
Il. Cepenniit SIBHIIA, O€3 MOSICHEHb HABOJIUTH MPUKIIA]IU, 0
TPYHTYIOTBCS Ha HOTO BIACHUX CIIOCTEPEKECHHSIX
91 MaTepiali miApyIHUKa, PO3TOBIISIX
BUKJIaJ]a4a TOIIO

) CryzaeHT omnucye sIBUIIA, BIATBOPIOE 3HAYHY
YaCTHHY HABUAJIBLHOTO MaTepially, 3HA€ OJUHUITI
BUMIPIOBAHHS OKpEeMHX (PI3UUHUX YU
ACTPOHOMIYHUX BEJIMYMH 1 GOPMYJIIU 3 TEMHU, IO
BUBYAETHCS

6 CTyneHT MOXe 31 CTOPOHHBOIO JTOITOMOT0I0



MOSICHIOBATHU SIBUIIA, BUMIPABIIATH JIOMYIICHI
HETOYHOCTI (BJIACH1, IHIIUX CTY/CHTIB), BUSBJISIE
eJIEeMEHTapH1 3HAaHHSI OCHOBHUX TOJIOKEHb
(3aKOHIB, MMOHATH, GOPMYI)

7 CryneHT MOXe TOSICHIOBATH SIBUIIA, BUTIPABIISITH

1. JOMYIIEH1 HETOYHOCT1, BUSBIISIE 3HAHHS 1
JHocratHii PO3yMIHHSI OCHOBHMX IOJIOKEHB (3aKOHIB,

HOHSTH, POPMYJI, TEOPIi)

8 CryneHT yMi€e MOSICHIOBATH SIBUIIA, aHAJI3yBaTH,
y3arajibHIOBAaTU 3HAHHS, CUCTEMAaTU3YyBaTH iX, 31
CTOPOHHBOIO AOMOMOT0I0 (BHKJIa/1aya,
OJIHOKYPCHHKIB TOIIO) POOUTH BUCHOBKH

9 CTyaeHT BUIBHO Ta ONEPATUBHO BOJIOJIE
BHBUEHUM MaTepiajioM y CTaHIapTHUX
CUTYallisIX, HABOAUTH MPUKIIAINA HOTO
MPAKTUYHOI'O 3aCTOCYBAHHS Ta apT'YMEHTH Ha
MiATBEPIXKEHHS BIIACHUX TYMOK

10 CryneHT BUIBHO BOJIOJI€ BUBYCHUM MaTepiajioM,
V. YM1JI0 BUKOPHUCTOBYE HAYKOBY TEPMiHOJIOT1O,
Bucokuii BMI€ OIpalbOBYBaTH HAYKOBY 1H(OpMAILitO:

3HaXOJUTH HOB1 (paKTH, SBUIIA, i71e1, CAMOCTIHHO
BUKOPUCTOBYBATH 1X BIIMOBIIHO J0 MOCTABICHOT
METH

11 CryneHT Ha BUCOKOMY PiBHI OIlaHyBaB
IPOrpaMOBUM MaTepiay, CaMOCTIMHO, Y MeKax
YUHHOT TPOrpaMH, OIIHIOE PI3HOMAHITHI SBHIIIA,
¢dakTH, TEOpii, BAKOPUCTOBYE 3100yTi 3HAHHS 1
BMIHHS B HECTaHJAAPTHUX CHUTYAIIISX, IIOTTHOIOE
HaOyTi 3HAHHS

12 CTyneHT Ma€e CUCTEMHI 3HaHHS, BUSBIISE
3M1I0HOCTI1 10 TPUAHSATTS PillleHb, YMIE
aHaI3yBaTH MPHUPOJIHI SIBUIA 1 POOUTH
BIJIMTOB1IHI BUCHOBKY 1 y3arajlbHCHHS, yMi€
3HAXOJIUTH W aHAJI3yBaTU JOJIATKOBY
iHpOpMaILio

KpuTepii oliHIOBAHHSI HABYAJIbHHUX I0CATHEHb CTYJAEHTIB NPH
PoO3B'si3yBaHHi 3a1a4
BusHayaapHUM MTOKa3HUKOM /151 OHIHIOBAHHSI BMIHHSI PO3B'sI3yBaTH 3aaadvi €
iX CKJIaJHICTB, SIKA 3aJI€KUThH B11:
1) KUIBKOCTI MPaBWIIBHUX, MTOCITIIOBHUX, JIOTTYHUX KPOKIB Ta OIeparlii,
3I1MCHIOBAHUX CTYJCHTOM,
TaKUMHU KPOKaMHU MO>KHa BBa)KaTH BMIHHS (3/1aTHICTB):



. YCBIJJOMHUTH YMOBY 3ajayi;

. 3aMMcaTu il y CKOPOUEHOMY BHUIJISAL;

. 3poOuTH cxeMy ab0 MaJIFOHOK (32 MOTPeon);

. BUSIBUTH, SKUX JIaHUX HE BUCTAYa€ B YMOBI 3a/1aul, Ta 3HAUTH 1X y TaOIULAX
Y{ JOBITHHUKAX;

. BHUPA3UTH BC1 HEOOXIHI JJIsl PO3B'A3KY BeIMUUHU B oauHUIAX CI;

. CKJIACTH (y IPOCTUX BUIAAKAX - 00paTth) GopMymy sl 3HaXOIKEHHS
IIyKaHOI BEJIUYNHU;

. BUKOHATH MaTeMAaTH4HI Jii i1 onepaiiii;

. 3MIACHUTH OOYMCIICHHS YMCIOBUX 3HAYEHb HEBIIOMUX BEJIMYUMH;

. aHaii3yBaTH 1 OyayBaTu rpadiku;

. KOPHUCTYBATHUCSI METOJIOM PO3MIHHOCTEHN ISl IEPEBIPKU MPaBUIBHOCTI
PO3B'SI3KY 3aj1aui;

. OLIIHUTH OJIEP’KaHUN PE3YNbTAT Ta HOTO PEANIbHICTb.

2) paiioHaJIbHOCT1 0OpaHOro croco0y po3B'sI3yBaHHS;
3) Tuny 3aBAaHHs (3 0JIHOT 200 3 pI3HUX TeM (KOMOIHOBaHOT0), TUIIOBOTO (32
aJITOpUTMOM) 200 HECTAaHAAPTHOTO).

[TouyaTkoBuii CryzaeHT yMie po3pi3HATH (DI3UYHI UM ACTPOHOMIUHI
piBens (1-3 BEJIMYMHM, OJUHUIl BUMIPIOBAHHS 3 MEBHOI TEMH,
0ann) PO3B's13yBaTH 3ajadi 3 JOIIOMOTOI0 BUKJIaAa4 JIMILIE Ha

BIJITBOPEHHS] OCHOBHUX (pOPMYJT; 3I1MCHIOE HAUTTPOCTIIIi
MaTeMaTUyHl1 ail

Cepenniii CryneHT po3B's3y€e TUIIOBI MPOCTI 3a/1a4i (3a 3pa3koM),
piBens (4-6 BUSIBJISIE 3/TATHICTh OOTPYHTYBATH JESK1 JIOTTYHI KPOKH 3
OauiB) JIOIIOMOT OO BUKJIaJ1aya.
HocTtatHiit CTyneHT caMOCTIHHO pO3B'sI3y€ THUIIOBI 3a1a4i i BUKOHYE
piBens (7- 9 BIIPaBH 3 OJHOI TeMH, OOTPYHTOBYIOUH OOpaHU# CIIOCiO
OauiB) PO3B'SI3KY
Bucokuii CryneHT caMOCTIiHO po3B'si3ye KOMOIHOBaHI TUITOBI 3a]1a4i
piBens (10- CTaHJapTHUM a00 OPHUTIHATLHUM CIIOCOO0M, PO3B'SI3ye
12 GamiB) HECTaHIapTHI 3a/1a4i

Kpurepii oliHloBaHHSA HABYAJIbHUX JOCATHEHb CTY/I€HTIB PH BUKOHAHHI
J1adopaTopHUX poOdiT
[Tpu oriHrOBaHHI PiBHS BOJOMIHHS CTYJ€HTAMU MPAKTUYHUMH BMIHHAMH Ta
HaBUYKAMH ITiJ] YaC BUKOHAHHS (QPOHTATBHHUX J1ab0paTOpHUX POOIT,
EKCIIEpUMEHTATBHUX 3a/1a4, POOIT (I3MIHOTO MPAKTUKYMY BPaXOBYIOTHCS
3HAHHS AJITOPUTMIB CTIOCTEPEIKCHHS, €TaITB MPOBECHHS JOCITIKECHHS
(MmaHyBaHHS JOCIIIB YU CIIOCTEPEKEHB, 30MpPaHHs YCTAHOBKH 33 CXEMOIO;
MIPOBEECHHS TOCTI>KEHHS, 3HIMAaHHS TOKAa3HUKIB 3 MPUiaiB), 0hOpMICHHS
pe3yNbTaTIB JOCTIKEHHS - CKJIaJlaHHs TaOJIHIlh, ToOya0Ba rpadikiB TOIIIO;
00UKCITIOBaHHS MOXWOOK BUMIPIOBaHHS (32 TOTPe00I0), OOTPYHTYBaHHS
BHCHOBKIB ITPOBEJICHOT0 €KCIIEPUMEHTY YU CIIOCTEPEKEHHS.
PiBHI ckitagHOCTI 1a00OPATOPHUX POOIT MOKYTh 3a/1aBATUCS :



gyepe3 3MICT Ta KUIBbKICTh T0JAaTKOBUX 3aBJIaHb 1 3alIUTaHb BIANOBIAHO 10

TEMU POOOTH;

yepe3 pi3HUH piBEHb CAMOCTIMHOCTI BUKOHAHHS pOOOTH (IIPH MOCTIHHIM
J0IIOMO31 BUKJIa1a4a, BUKOHAHHS 32 3pa3KOM, JOKJIaJHOI a00 CKOPOUYEHOIO
IHCTpYKIIi€to, 0€3 IHCTPYKIIID);

Oprasi3alli€lo HeCTaHIapTHUX CUTyal1d ((POPMYITIOBAHHS CTYJIEHTOM METH
poOOTH, CKJIalaHHS HUM OCOOMCTOTrO IJIaHy poOOTH, OOIPYHTYBaHHS HOro,
BU3HAUEHHS NMPUJIaAiB Ta MaTepiajiB, MOTPIOHUX AJs il BUKOHAHHS, CAMOCTIHE
BUKOHAHHS pOOOTH Ta OLIHKA 11 pe3yJIbTaTIB).

OO0O0B'SI3KOBUM MU OL[IHIOBaHHI € BpaXyBaHHA JTOTPUMAHHS CTYJE€HTaMU MpaBuil

TEXHIKU O€3MeKH M1/l YaCc BUKOHAHHS (PPOHTAIBHUX JTA00OPATOPHUX POOIT.

IlouaTkoBuii
piBenb (1-3
Oamnm)

Cepenniit
piBeHb (4- 6
6aJiB)

JocratHiit
piBens (7- 9
OaJiB)

Bucokwnit
piBEHB
(10-12
OaJtiB)

CTyAeHT Ha3WBa€ MPUJIAIN Ta iX MPU3HAYCHHS, JIEMOHCTPYE
BMIiHHSI KOPUCTYBATHUCS OKPEMUMH 3 HUX, MOXKE CKJIACTH CXEMY
JOCITi Ty JIUIIE 3 JOTTIOMOTOI0 BHKJIaJada, BAKOHYE YaCTHHY
poboTu 6e3 HaneKHOTO 0POPMIICHHS

CryneHT BUKOHYE poOOTY 3a 3pa3koM (1HCTPYKIIi€r) abo 3
JIOTIOMOT010 BUKJIa[jaua, pe3ysibTaT poOOTH YUHS J1a€
MOKJIMBICTh 3pOOUTH MPaBUIIbHI BUCHOBKU 200 X YaCTUHY, M1
Yyac BUKOHAHHS Ta 0(hOpMIIEHHSI pOOOTH JOMYIIeH] TOMUIKU

CryneHT caMOCTIHHO MOHTY€E HeoOXiaHe 00IaqHaHHSI, BUKOHYE
po60Ty B TOBHOMY 00CsI31 3 TOTPUMaHHSAM HEOOX1THOT
MIOCJIIIOBHOCTI MPOBEICHHS TOCTIIIB Ta BUMIPIOBaHb. Y 3BITI
NPAaBWIBHO W aKypaTHO BUKOHYE 3aIMCH, TAOJHUIli, CXEMH,
rpadiku, po3paxyHKH, CAMOCTIHHO POOUTH BUCHOBOK

CTyneHT BUKOHYE BC1 BUMOTH, Tiepe0adyeHi U1 TOCTaTHHOTO
piBHS, BU3HAYAE XaPAKTCPUCTHKH MPUIIAIIB 1 YCTAHOBOK,
3IIMCHIOE TPAMOTHY 00pOOKY pe3yJIbTaTiB, PO3Pax0OBYe MOXUOKH
(k110 MoTpeOye 3aBIaHHs ), aHAII3Y€E Ta OOTPYHTOBYE OTPUMAaHI1
BUCHOBKH JIOCITI/DKEHHS, TIIYMAa4UTh MIOXUOKHU MPOBEICHOTO
EKCIICPUMEHTY YH CITIOCTEPESIKEHHS. bBibI BUCOKUM piBHEM
BBA)KAETHCS BUKOHAHHS pOOOTH 3a CAMOCTIHHO CKJIaJICHUM
OpUTiHAJIBHHUM IIAHOM 200 YCTaHOBKOIO, IX OOTPYHTYBaHHS
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Pazom: 34 romunm - nekii - 30 rogwH, mabopaTopHi podoTH — 4 TOI.
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Pazom: 13 ropun- srekii -11 rogmn, KoHTpONbHA poOoTa — 2 TOIMHHU.
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8. PexomenoBaHi mxepesa

OcHoBHa (0a30Ba):

1. 3acexkina T.M. ®i3uka (piBeHb CTaHAApTy): miapydHuk s 10 kmacy
3aKiajiB 3aranbHOi cepeanboi ocBitu / T.M. 3acekina, JI.O. 3acekin —
K.:YOBI] « Opion», 2018.-208c.:11

2. T'onoBko M.B.ta iH., ®i3uka (piBeHb CTaHAAPTY): miApy4dHUK 1 10 kimacy
3aKJajiB 3arajibHOi cepeauboi ocBiTH / M.B TNonoBko, }0.C. Mensnuk, JI.B.
Henopoxus, B.B Cimiit. — K.:Ilenaroriuna nymka, 2018.-208c.:11

3. Cuportiok B.J[.®i3uka (piBeHb CTaHAAPTY):,MiApYyUHUK 1715 10 Kiacy 3akiajiB
3aranbHOi cepeuboi ocBith / B.Jl. CupoTiok.-KuiB “BuaaBauntso “I'enesa,

2018-256 c.:i1

4 Kopmak €.B. ®@i3uka : 10 k. : migpyd. A 3arajibHOOCBIT. HaBY. 3aKJ. :
piBenb crangapry / €. B. Kopmak, O. 1. JIsmenko, B. ®@. CaBuenko. — 2-re
Bua. — K.: I'enesa, 2011. — 192 c.: 11..

5. Kopmak €.B. ta in.. ®i3uka, 11 xi.: [ligpyd. 175 3aralbHOOCBIT. HaBY. 3aKII.
: piBers ctangapty/ €. B. Kopmak, O.I Jlsmenko, B. @. CaBuenko. — 2-re
Bual. - K.; Ipniab: BT® «Ilepyn», 2012.- 256¢.:11..

JlonarkoBa:

1. Cupotiok B.JI., bamroBuit B.I., ®izuka — 10 Iligpyd. mns 3araibHO
ocBiT. HaB4. 3aki1./ Cupotiok B./l., bamrosuii B.1. — K.: «CULIA» 2010 p.

2. Cwupotrok B.JI[., bamroBuit B.I.,, ®izuka — 11 Iligpyu. mis 3aranbHO
ocBiT. Hap4. 3aki./ Cupotiok B.JI., bamrosuit B.I., — K.: «CULIAS» 2011 p.-
304c.

3.I'enbpman .M. ta iH. 30ipHUK PI3HOPIBHEBUX 3aBIaHb IS JEPiKaBHOT
nijcymkoBoi atectaii 3 ¢i3uku./ ['enbpman .M. —K.: Xapkis: I'imuazis , 2003.
— 80c.
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InTepHeTpecypcen:
1.Caiit nns BunteniB gpizuku micta Kuesa [Enektponnuii pecypc| — Pexxum
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