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1. Onue nanuasLuol Ancunnaing

HaiimMeHyBaHHA NOKA3HHKIB

XapakrepucTuka Hasuansuoi |
AUCUMTINIHK

JieHHa Gopma HaBYAHHA

0b0B’s3K0Ba
B AMCUMTIIHH
MoBa BHE/AaHHSA, HABYAHHA, OUIHIOBAHHA yKpaiHChKa
3aransHuit 00cAT TOAHH 127
Kype 1 2 |
Cemectp 1 2 3 - |
OGear rojnH, B TOMY 4HCAL: 34 46 30 17
AymuTopHi 34 46 30 17 |
Jlexuif 28 36 28 13 J\
JlaGoparopHi 6 8 2 2
Moy abunii KOHTPONb - 2 - 2 |
Dopma CeMecTPOBOro KOHTPOIIIO - = = -




2. Meta i 3aBJaHHA HABYAJLHOI JUCIUILTIHA

Mema eueuenna npeomema «@Dizuka i acmponomia) OpIEHTOBaHA Ha
dbopMyBaHHS Ta PO3BUTOK MPEIMETHHUX 1 KIIFOUOBUX KOMIETEHTHOCTEH CTYIECHTIB,
JIOCTATHIX JJiIs 3aCBOEHHS HABYAJIBHOIO MpeaMeTa Ha PIBHI BUMOT JIEPKABHOTO
CTaHJapTy; Ha PO3YMIHHS OCHOBHHUX 3aKOHOMIPHOCTEH Imepeliry (izuuHux i
ACTPOHOMIYHMX SIBUII Ta MPOIECIB; 3arajbHE YSBIEHHS MPO CBIT MPUPOAH, HOTO
OCHOBHI TEOPETHUYHI 3acajy i METOAM MI3HAHHS, YCBIIOMIICHHS poli (pI3UYHUX M
aACTPOHOMIYHHMX 3HaHb y KUTTI JIIOJMHU ¥ CyCIUIBHOMY PO3BUTKY.

3arajibHOOCBITHIMHU 3aBaHHAMU Kypcy (i3MKH i acTpoHOMIl €:

— (opMyBaHHS B CTYJCHTIB CHUCTEeMHU (PI3MYHMX 1 aCTPOHOMIYHMX 3HaHb Ha
OCHOBI CydacHUX Teopii (HayKoBHX (DaKTiB, MOHSATh, TEOPETUYHUX MOJEIEH,
3aKOHIB, IPUHIMIIB) 1 PO3BUTOK Y HUX 3/IaTHOCTI 3aCTOCOBYBAaTH Ha0yT1 3HAHHSA
B IMM3HABAJIbHIA MPAKTHUI[l; 3HaHb MPO TMOXOJKEHHS MNPUPOJHUX OO’ EKTIB
BcecBiTy, iX (h13u4H1 BIACTUBOCTI, 3aKOHU PyXY i €BOJIOLIIO, @ TAKOXK YSBJICHb
PO MOXOKEHHS, OyI0BY Ta €BOJItOIiI0 BeecBiTy B 1ij10MYy;

— OBOJIOJIIHHA CTYJEHTAMH METOOJIOTIEI0 MPUPOJIHUYO-HAYKOBOIO MI3HAHHSA 1
HAyKOBUM CTHJIEM MHCJICHHS, YCBIIOMJICHHS CYTI HOPHPOJAHHUYO-HAYKOBOI
KAPTUHU CBITYy Ta 3aCTOCYBaHHS 1X JUIsl TMOACHEHHS PI3HUX (QI3UYHHX Ta
ACTPOHOMIYHMX SABHIL 1 MpPOIECiB, (I3UYHOI MPUPOAM HEOECHHX T Ta iX
CUCTEM;

— (opMyBaHHS B CTY/EHTIB 3araJlbHUX METOJIB Ta aJITOPUTMIB PO3B’SI3yBaHHS
3a/1a4 Ta NpOoOJEMHUX 3aBAaHb PI3HUMH METOJIAMH 13 3aCTOCYBAHHSIM 3aKOHIB
G13UKM Ta THIIMX TPUPOJAHUX HAYK; EBPUCTUYHUX MPUHOMIB MOIIYKY PO3B’SI3KY
npo0seM aieKBaTHUMHU 3ac00aMu (PI3UKH i aCTPOHOMIT;

— PO3BHUTOK B CTYACHTIB y3araJlbHEHOIO0 €KCIEPUMEHTAIILHOTO BMIHHS BECTH
MPUPOJHUYO-HAYKOBl  JIOCTIDKEHHS  METOJIaMH  HAyKOBOTO  ITI3HAHHS
(ylaHyBaHHSI €KCIIEPUMEHTY, BHUOIp METOAY JOCHIJKEHHS, BHUMIPIOBAHHS,
oOpoOKa Ta IHTepIpeTallis oJiepKaHuX Pe3yIbTaTiB);

— (dopmyBaHHS IUIICHOTO YSBJICHHS MPO CY4YacHY HPUPOJTHUUO-HAYKOBY
KapTUHY CBITY Ta HAyKOBOTO CBITOTJISIYy CTYJICHTIB, PO3YMIHHS poiii (I3UKH 1
acTpoHOMIii B TI3HaHHI (PyHIAaMEHTaJIbHUX 3aKOHIB MPUPOJU, BUKOPUCTAHHS
AKUX € 023010 HAYKOBO-TEXHIYHOTO MPOTPECy; PO3KPUTTS 3HAUCHHS (PI3MIHOTO
i acTpOHOMIYHOTO 3HAHHS B JKHUTTI JIIOAMHU M CYCHUIBHOMY pO3BHTKY,
BUCBITJICHHSI ETUYHHX MPOOJIEM HAYKOBOTO Ti3HAHHS, ()OPMYBaHHS €KOJOTIYHOT
KYJIbTYpH JIOAUHU 3ac00aMu (13UKH 1 aCTPOHOMII;

— PO3BUTOK B CTYJIEHTIB HAaBHUYOK II3HABAIBHOI JISUTBHOCTI Yy TMpoOIIeci
HaBYaHHA (I3UKH i aCTPOHOMI].



P@opMyBaHHA KJIIOY0BUX KOMIIETEHTHOCTEH CTYJAEHTIB 3ac00aMu MpeaMeTy

«@Pi3uKa i acTPpOHOMIsD)

Hapuanus (i3uku 1 acTpoHOMIT 3/11IMCHIOETHCS HA KOMIIETEHTHICHUX 3acajax i
nepeabavae GopMyBaHHS KITFOYOBHX 1 TPEAMETHIX KOMIIETCHTHOCTEH
CTYZEHTIB. 3aco0aMu HaBYAIBHOTO MpeaMeTy «Di3uKa i aCTpOHOMIS,
HE3aJIeKHO B1J PIBHS HOT0 ONMaHyBaHHS, 3/11HCHIOETHCS (POPMYBAHHS KIIOYOBUX
KOMITETCHTHOCTEH, HEOOX1THIX KOXKHIN CyJacHIi JIFOIMHI JIs 11

JKATTEMISLTBHOCTI.

KomneTenTHicHU TOTEHIIIa] HaBUaJIbHOTO mpeaMera «Pi3uka 1 acTpOHOMISN
y hopMyBaHHI KJIIOUOBUX KOMIIETEHTHOCTEN CTYJAEHTIB PO3KPUTO Y TAOJIHII].

KnrouoBa
KOMIIETEHTHICTh

[TpeameTHUI 3MICT KIIFOYOBOI KOMITETEHTHOCTI 1
HaBYaJbHI pecypcu s ii popmyBaHHS

CrinikyBaHHS
JIep>KaBHOI/P1AHOIO

MOBOIO

YMiHHS:

- CIILJIKYBATHCS 3a MPOOJIEMATUKOIO IPEAMETY
Cy4YaCHOIO HayKOBOIO MOBOIO 3 BUKOPUCTaHHSIM
yCTaJIeHUX (PI3UYHUX W aCTPOHOMIYHUX TEPMIHIB Ta
MOHSITH;

- YITKO Ta OJIHO3HAYHO (JOPMYJIIOBATH CYAKEHHS Ta
apryMEeHTYyBaTH iX;

- HaJIaroJ[KyBaTH KOMYHIKallii y Tporiect
BUPIIIICHHS HaBYAIHHUX 3aBAaHb Ta BUKOHAHHS
MIPOEKTIB;

- YITKO Ta CTUCJIO BUKJIAIaTU OCHOBHUH (D13MUHHIA
Ta aCTPOHOMIYHUU 3MICT MUTAaHb Y TUCHMOBIN
dopwmi;

- TOTYBaTH Ta MPEJICTABIISTH MOBIJOMIICHHS,
JIOTIOB1I1 Ta pedepaTH, MPEe3eHTYBATH Pe3yIbTaTH
MPOEKTHOI JISITLHOCTI.

CraBieHHS:

- BUSIBJISITY CTaBJICHHS Ta BIJ[3HAYATH POJIb
BITUM3HSHOI HAYKH Ta 1i BUJIATHUX MPEICTABHUKIB;
I[IHyBaTH HAYKOBY YKPAiHCbKY MOBY;

- 00’ €KTUBHO OIIIHIOBATH 1H(OpMaIliliHI HAyKOBI
HOBUHHU, 30KpEMA, 3 HAHOUIbII aKTyaJIbHUX
HaIpsMIB Cy4acHOi (Pi3UYHOI Ta aCTPOHOMIYHOT
HAaYKH.

MaremaTuyna
KOMIIETEHTHICTh

YMiHHS:

- 3aCTOCOBYBAaTH MaTeMaTHYHUI amapar JiIs
pO3B’s3yBaHHS (I3UYHHUX Ta aCTPOHOMIYHHX 3a]1ad,
OOTpYHTYBaHHSI Ta TOBEJACHHS TBEP/>KEHb;
OTIpaIfOBaHHS, IHTEPIPETAIlii, OIIHIOBAHHS
pE3yIbTaTIB EKCIIEPUMEHTIB 1 CLIOCTEPEIKECHB;
noOy0Bu rpadikiB Hi3WIHUX MPOIIECIB;




MOJIETIIOBaHHS (DI3MYHUX Ta ACTPOHOMIYHUX SBHILL Y
dbopMi MaTeMaTHYHUX PIBHSHB 1 CITIBBIHOIICHb.

CraBiieHHS:

- YCBIJJIOMJTIOBATH BaXJIUBICTh MATEMAaTHIHUX
3HaHb K IHCTPYMEHTAPI0 MPUPOJTHUYNX HAYK,
HeoOX1THOT YMOBH IPAaKTUYHOI peani3arii ix
JIOCSITHEHD Y TEXHIIll Ta TEXHOJIOTIAX.

OcCHOBHI
KOMIIETEHTHOCTI Y
IPUPOTHUIMX
HayKax 1

TEXHOJIOT1SIX

YMiHHS:

- MOSICHIOBATH SIBUILA TPUPOAH, PO3YMITH PUHIIHI
1ii Ta Oy/I0BY Cy4acHO1 TeXHIKH, PUJIAJIIB Ta
00J1aTHaHHS HA OCHOBI (DI3UYHUX Ta ACTPOHOMIYHHUX
3HaHb;

- XapaKTepu3yBaTH POJb (QI3UIHHUX 1 ACTPOHOMIYHUX
3HaHb Y (hOpMyBaHHI IPUPOJHUYO-HAYKOBOI
KapTUHU CBITY;

- IJTJAHYBAaTH Ta peajizoByBaTH (Pi3nyH1 Ta
ACTPOHOMIYHI CIIOCTEPEKEHHS 1 €KCIIEPUMEHT,
(1KCyBaTH Ta ONPALIbOBYBATH i MPABUIBHO
IHTEpIPETYyBATH Ta OILIHIOBATH iX pPE3yJIbTATH;

- T0OMpaTH METO/IM Ta 3aCO0U JTOCITIIKEHHS
IPUPOAHUX SBUIIL, aJICKBATHI MOCTABICHUM
3aBJaHHAIM
CraBneHHs:

- YCBIJIOMJTFOBATH 3HAUYCHHSI (P13UKU i aCTpOHOMIT
JUTSL JOCIIIJIP)KEHHST HABKOJIMIIIHBOTO CBITY;

- OIIHIOBATH CyYacHi TOCSITHEHHS IPUPOTHUIIX
HayK Ta MEPCIEeKTUBH 1X MOJANBIIOTO PO3BUTKY;

- BUSIBJIATH CTaBJICHHS JI0 aKTyaJIbHHUX MPOOIeM
Cy4acHOT0 MPUPOJ03HABCTBA,

- (popMyIIOBaTH OLIIHOYHI CYKEHHS Ta
IPOIMOHYBATH IIUISIXU BUPIIIEHHS HAYKOBO-OCBITHIX
3aBJ/IaHb.

[HdopmariiitHo-
udpona

KOMIIETEHTHICTh

YMiHHS:

- BUKOPHCTOBYBATH 1H(POPMAIIIiiHI CUCTEMH JIJIs
IIBUJIKOTO Ta IJIECTIPSIMOBAHOIO TOLIYKY
1H(dOopMaIii;

- BU3HAYaTH MOKJIMBI JiKepea iH(popMmarlli,
BIIOMpaTH HEOOX1/IHY 1H(OpPMAIIiIO, OLIIHIOBATH,
aHaI3yBaTH, IEPEKOIOBYBATH 1H(POpMaIliLO;

- KOPUCTYBATHUCS Cy4YaCHUMH TaPKETaMU SIK
IHCTPYMEHTAJIbHUMHU Ta BUMIPIOBATILHUMU
3aco0amu;

- IPAITIOBATH 3 BIPTYyAJIbHUMH JIA00PATOPISIMH,
nporpaMaMu-CUMYJISITOPaMH;

- CTBOPIOBATH Ta JIOCTIKYBAaTH MO (hI3UIHUX 1




ACTPOHOMIYHUX SIBUIII.

CraBiieHHS:

- TOTPUMYBATHUCS €TUYHUX HOPM TIiJ] 9ac poOOTH 3
iH(GOopMaIIiHUMH pecypCaMH.

VYMIHHS BUATHUCSA

BITPOJOBIK JXUTTA

YMiHHS:

- IJTAHYBATH CaMOCTIITHE OIpaIfoBaHHs
HaBYAJIbHOTO MaTepiany 3 (hi3UKH Ta aCTPOHOMIT; -
BU3HAYATH I[1J11 HAaBYAIbHOI JISUIBHOCTI B
KOPOTKOTEPMIHOBOMY Ta JOBTOTEPMiHOBOMY
nepiogax;

- 3J1ACHIOBATH CaMOCTIMHUM MoITyK 1H(popmMarrii 3
BUKOPHUCTAHHSM PI3HUX BHJIIB KEPET,;

- BUJIUJISITH TOJIOBHE B ONPAIlbOBYBaHi# 1HpOpMAILii;
CraBiieHHS:

- KPUTUYHO OLIIHIOBATH BJIACHI IOCATHEHHS; -
YCB1JIOMJTIOBATH BaKJIMBICTh CAMOOCBITH IS
YCIIIITHOTO KUTTSL.

[HimiaTUBHICTSG 1

M1IIPUEMITUBICTD

YMiHHS:

- IpUAMAaTH PIICHHS 1100 BUOOPY HAWOIBII
ONTUMAJIbHUX aJIbTEPHATHUB MiJ] YaC BUPIIICHHS
HaBYAJIbHUX 3aBJaHb 3 (PI3UKHU Ta aCTPOHOMIT;

- OpPraHi30BYBaTH KOJIEKTUBHY pOOOTY Haj
BUKOHAHHS HABYAJIBHUX MIPOEKTIB, PO3NOALISATH
3aBAaHHS MiX WICHAMU TPYIIH;

- BUSIBJISITH 1HILIATUBY Ta BIJMOBIAAIBHICTD 1] Yac
rpymHoBOi poOOTH Ha/l HABYAILHUMU 33JJa4aMU;

- PO3paxoOBYyBaTH Ha OCHOBI OTPUMAHMUX 3HAHB
€KOHOMIYHY €(DEeKTUBHICTh BUKOPUCTAHHSI
MOOYTOBHX MPHUJIAIB Ta 00IaHAHHS,
aTbTEPHATUBHUX JHKEPET €HEPrii;

- POTIOHYBATHU CITOCOOU Ta 3aCO0M €KOHOMI1
E€HEPreTUYHUX, YACOBUX, (PI3UYHUX PECypCIB Mij
4ac y HaBYaJbHOMY IPOIIEC] Ta MOOYTI.

CraBneHHS:

- YTBEPXKYBATH PIBEHb CAMOOI[IHKH, 110
BIJIMOBIJIa€ 00’ €EKTUBHUM pe3yJIbTaTaM HaBYaIbHOI
JISITBHOCTI,

- CIIBBITHOCUTH OYiKYyBaH1 pe3yJbTaTH Ta HEOOX1/IHI
IUIS 1X TOCATHEHHS PECYpPCH;

- YCBIJJOMJTFOBATH JOCSDKHICTD IMOCTABJICHUX II1JICH
SIK pe3yJIbTaTy HAMOJIETJIMBOI MpaIli;

- OI[IHIOBATH €KOHOMIYHY €(DEKTUBHICTh MIPUHHATUX
pIIIIEHB TiJ] Yac BUPIIIECHHS HABYAJIbHUX Ta




JOCITITHUTIBKUX 3aBJaHb 3 (Di3UKM i aCTPOHOMI].

CormiasiibHa Ta
IpOMa/ISTHChKa
KOMIIETEHTHOCTI

YMiHHS:

- BIZICTOIOBATH apTyMEHTOBAHO CBOI MOTJISAIN Ha
BUPIIIECHHS HABYAIBHUX 33/1a4 Ta COpUMaTH
apryMEHTOBAH1 MPOMO3HUIIIN TOBAPHIIIIB;

- TOTPUMYBATH MPUHIUIIIB IEMOKPATUYHOCTI Ta
BIJIMOBIAQIBHOCTI MiJ] 9ac poOOTH B TPYIIL;

- aHaJII3yBaTH 3HAYEHHS JOCATHEHb BITUU3HSIHOI
MIPUPOTHUYOT HAYKH 11 PO3BUTKY YKPATHCHKOT
JIep>KaBH, MOKpAIEeHHs ii 000POHO31aTHOCTI,
MiABHIIEHHS 100poOyTYy i rpoMajisiH;

- POTIOHYBATH LUISIXH I1JIBUILIEHHS P1BHS
COLIIAJIBHOTO PO3BUTKY Ha OCHOBI Cy4acHUX (pi3HKO-
ACTPOHOMIYHUX 3HAHb;

- IPAITIOBATH Y COIIAIbHUX MTPOCKTaX.
CraBiieHHS:

- OI[IHIOBATH POJIb BITYU3HAHOI (Pi3UYHOT Ta
aACTPOHOMIYHOI HAYKH Y PO3BUTKY JIFOACTBA; -
YCBIJJOMJIFOBATH MIPIOPUTETHICTD 3arajbHOIOICHKUX
I[IHHOCTEH Ta CcoIllaJbHUX IHTEPECIB MPU BUPIIIICHH]
HAyKOBUX, EKOHOMIUYHUX Ta TEXHOJIOTTYHUX
po0JieM.

OO0i3HaHICTh Ta

CaMOBUPAKEHHS Y

cdepi KyIbTypu

VYMiHHS:

- BU3HAYaTH pojib (i3UKU Ta aCTPOHOMIT y
CTaHOBJICHHI 3aTaJIbHOJIIOJICHKOI KYJIbTYPH;

- MIOSICHIOBATH B3a€MOBIUIHUB MPUPOTHAYNX HAYK Ta
00pazoTBOPUOTO, My3UIHOTO, JIITEPATYPHOTO
MUCTEIITBA;

- HABOJUTH TIPUKJIAIA TBOPYOI MisUTBHOCTI
BUJIATHUX YKPATHCHKUX Ta 3apyO1KHUX YUCHHX-
(b13UKIB 1 ACTPOHOMIB Y PI3HOMaHITHUX TalTy35X
KyJbTYpPH Ta MUCTEIITBA.

CraBneHHs:

- YCB1JIOMJIFOBATH ICTOPUYHY €JIHICTH MPOIIECY
PO3BUTKY NMPUPOTHUYOL HAYKH Ta KYJIbTypH
JIFOACHKOT [IUBLTI3a1ll].

Exomoriuna
IPaMOTHICTb 1 3JI0pPOBE
JKUTTS

YMiHHS:

- BU3HAYaTH YMHHUKH Ta (AKTOPH, K1 TOPYIIYIOTh
€KOJIOT1YHY PIBHOBAry B MPUPOJIl Ta MOOYTI;

- TOTPUMYBATUCS TPABUIT OC3IMEKH KUTTEMISITLHOCTI
B HaBYAJIbHOMY IPOLIEC] Ta MOOYTI;

- BUKOPHCTOBYBATH OTPUMAaH1 3HAHHS JIJIS
3MEHILIEHHS] HETaTUBHOTO BIUIMBY CYYacHOI TEXHIKH




Ta TEXHOJIOT1H Ha ce0e Ta OTOUYIOUHX,
3a0e3neyeHHs 3J0POBOTr0 CIOCO0Y KUTTS;

- IPaBWJIBHO YTUJII30BYBaTH MOOYTOBI BIAXOIU Ta
BIJIIIpallbOBaH1 JpKepesia eHeprii 1 CBiTiia, HeCIIpaBHi
IIPUCTPOI;

- TOJTy9aTHCS JI0 3aXO0/IiB 1 MPOEKTIB MO0
BIJTHOBJICHHSI IOBKIJIJIA;

- TOTPUMYBATUCS MPABUJI €KOJIOTIYHOI MOBEIIHKH.

CraBneHHs:

- YCBIJIOMJTIOBATH aKTYyaJbHICTh €KOJOTTYHUX
npo0JieM y Cy4acHOMY CBITI Ta HEOOX1HICTh 1X
HEBIJIKJITHOTO BUPIIICHHS; BUKOPUCTOBYIOUH
3HaHHA 3 (PI3UKU ¥ aCTPOHOMII , OLIIHIOBATH
€KOJIOT14HI1 3arpo3u Ta e(hEeKTUBHICTD PI3HUX
CIT0CO01B 1X MO0IaHHS,

- BUSIBJISITA TOTOBHICTh MPAKTUYHUMHU
JISIMA CIIPUSITH BUPIIIEHHIO €KOJOTTYHUX
npo0JieM MiCTa, KpaiHH.

Pe3ybTaTH HABYAHHSI CTYAEHTIB 32 JMCHUILIIHOIO

3HAHHEBUI KOMHOHEHM .

- Ha3ueac XapakTepHI O3HAKU (I3UYHUX SBHUII, 11X BIAMIHHICTD Bij
010J0T1YHHX, XIMIYHUX Ta IHIIHX SBUIIL;

-Ha8oO0ums npuxaadu GI3UIHUX SBUIL, (PI3SUYHUX T1I Ta PI3UYHUX BEIUYNH;
-3HA€ CUMBOJIA Ta OJWHUIIl OCHOBHUX (DI3UYHUX BEJMYMH;. BHUJU
MEXaHIYHOTO pyXYy; PI3HOBUIU Ba)KeJysl, CHOCOOM BUMIPIOBAHHS TEMIIEPATYPH;
NPUHIMIMN MO0Yy10BU TemneparypHoi mkainu KenbBiHa; ABa cnocodu 3MiHU
BHYTpIIIHBOI €HEpPrii Tija; BUAM TEIJIOOOMIHY; BHAM TEIJIOBUX MAIIIWH;
MOHSATTS €JIEKTPUYHOIO 3apsly, MEXaHI3MHU €JIEKTPHU3allli, XapakTep B3aeMOIl1
3apAKEHUX T1IT;

YMOBH BUHUKHEHHSI €JIEKTPUYHOTO CTPYMY, B T.4. B PI3HUX CEpPEIOBUIIAX;
MarHiTHi siBHIIA, OyJIOBY aToMa, Cy4acHi Teopii BHHUKHEHHs BcecBirty;
-HA3u6a€ BXUBaHI OJMHUIIL Yacy, UISIXY, BUIKOCTI, TIepioay oOepTaHHS,
nepiofy Ta YaCTOTU KOJIMBaHb, TEMIIEPATYPH, 3apsAAy, HAPY>KEHOCTI
eJIEKTPUYHOTO TOJISl, €IEKTPOEMHOCTI , CHJIA CTPYMY, HalIpyTrH, poOOTH,
MOTYXHOCTI;

-onucye Hi3UuuHy BETUYUHY BIJIMOBIIHO JI0 y3arajibHEHUX IJIaHIB;

-3Hac i onucye P13uyHi sSBUINA 1 Tporiecu (1HepIis, negopmariisi, TSOHKIHHS,
TEPTS, TUCK, TCILIONPOBIHICTD, CICKTPH3ALlis, AACPHI peakKilii, );

-807100i€ IOHATTAM, popmynr0oe€ BU3HAUCHHS (P13MUHOT BETUUHHU

(maca, cuna; MexaHiuHa poOOTa, MOTYKHICTh, KIHETUYHA 1 HOTEHL1AJIbHA




SHEepTisi, MOMEHT CUJIH, KOe(PIIllEHT KOPUCHOI [Iii, TeMrepaTypa, BHYTPILIHS
CHEepIisl, KUIbKICTh TEIUIOTH, IINTOMA TEIUIOEMHICTD, ITUTOMA TEILIOTA
TJTaBJICHHS, TAPOYTBOPEHHS, 3TOPAHHS MMAJIMBa, CHUJIa CTPYMY, HaIlpyTa, OTip
MIPOBITHKKA, pOOOTA 1 TOTYXKHICTh EIEKTPUIHOTO CTPYMY, EICKTPOXIMIYHUN
CKBIBAJICHT,) 1 BMi€ 00paTH iX OJIMHUIIL;

3nae 3akonum ['yka, Hetotona, Apximena, Kynona, Kemiepa, 30epexxenns
eJIEKTpUYHOTO 3apsiay, Oma niig moBHoro kona, Jxoyns—Jlenna, @apanes
JUISL €1EKTPOoi3y, (oToedeKTy, paaloaKTUBHOTO PO3Ialy;
-po3yMmi€ BITHOCHICTh PYXYy; OCHOBHI IOJOXKEHHS aTOMHO-MOJIEKYJISIPHOTO
BUCHHS; BIJIMIHHOCTI MK pEUOBHHOIO 1 MOJIEM ,CYTHICTb 3aKOHY 30€peKCHHS
MEXaHIYHOI eHeprii, yMOBY pIBHOBard Bakelis, MPUHIUM [ii MPOCTUX
MEXaHi3MiB; BJaCTHBOCTI TEIJIOBOIO PyXy; OCOOJMBOCTI pyXy aToOMiB |
MOJIEKYJl PEYOBHMHHM B PI3HUX arperaTHUX CcTaHaX pPEYOBHHH; (Pi3HUHI
BJIACTUBOCTI TBEPJUX TIJ, PIAUH 1 rasiB; NPUPOAY EJICKTPUUYHOTO CTPyMy B
PI3HUX CEpPEeIOBUIIAX;
-nosacHroe Tpadiku pyxy, TEIVIOBUX IPOIeciB (HarpiBaHHs/ OXOJOIKEHHS,
TIJIABJICHHSI/ TBEPAHEHHSI, TAPOYyTBOPEHHS/ KOHACHCAITIA).

HianvHicHuit Komnonenm

-00MPUMYEMbCs TIPABIIT 0€3IEUYHOT MOBEIIHKH 1] Yac poOOTH 3 (PI3MIHUMHU
npuiagamMu Ta 00JiaIHaHHIM;

3anucye 3Ha4eHHs (13UYHOI BEIMYUHU, BUKOPUCTOBYE TIPEeiKCH TS
YTBOPEHHSI KPATHUX 1 YACTUHHUX OJUHUILb;
- KOpUCHMYy€mbCa HaUMpOoCTIIMMH 3ac00aMy BUMIPIOBAHHS, B T.4.
JTUHAMOMETPOM, TEPMOMETPOM, TICUXPOMETPOM,
TEJIECKONOM; BUMIPIOBAIbBHUMH MPUJIAJaMHU [l BU3SHAYECHHS CHIIA CTPYMY,
HaIpyTH, OTNOPY;
-ananizye rpadiky TEIIOBUX MPOIECIB; MOSICHIOE IPUHITUII J1i TEIJIOBUX
JIBUTYHIB;
-8U3HAYAE 1IHY TOJIIKH IIKAIU IPWIANY;
-nOPIGHI0E 3HAUCHHS (P13UYHUX BEJIUYMH;
-8UMIpIOE N1HIMHI pO3MIPH Tij,4ac NpoleciB,Macy,TeMIIepaTypy, CUIy

CTpYMYy, HaIIpyTy,

--nP06ooums 0ocaiou (1HAUBIIyaJbHO Ta B TPYIIl) 3@ BJACHUM ILIAHOM

ab0 3a IHCTPYKIIIE€IO 3 JIOMOMOTOIO BUKJIa/1aua, aHai3y€e pe3yabTaTH,
pOOUTH BUCHOBKH.

-yMi€ 3aCTOCOBYBATH MOHSTTS «MaTepiajbHa TOYKa» Ta BUSHAYATH MEXKI
3aCTOCYBaHHS 1i€l (Bi3MIHOT MOJIETI;

-pO3pIi3HAE BUIA MEXAHIYHOTO PyXY 3a (POPMOIO TpaeKTOPIi Ta XapaKTepoM
pyXy Tina;

-yMi€ onucamu MEXaHIYHUM pyX rpadiyHo ¥ aHAIITUYHO 1 MPOBECTU HOTO
aHaJis3;

-po3paxoeye NPONUJICHUNA TIJIOM HUISX, BUBHAYAE MIBUAKICTh, MPUCKOPEHHS
pyXy, nepio o0epTaHHs, YaCTOTY 00€pTaHHs MPU PIBHOMIPHOMY pyCl Tlja 1O
KOJTy Mij] 9ac po3B’si3aHHs (DI3UYHUX 3aJ1ad PI3HOTO TUMY; KUIbKICTh TEIUIOTH ,



HaJaHy TUTy, eIEKTPUYHI KOJIA, CIIOKUTY €IEKTPUUHY €HEPTiI0 32 JOTIOMOT 010
moOyTOBOTO JIIUMIILHUKA €IIEKTPOCHEPTi;.

-npedcmaeisae pe3ybTaTd BUMIPIOBAHb y BUTIISAII TaOIHIIb 1 TpadiKiB;
-epagiuno 306parcye CUny; €INEKTPUYHI MOJIA; KPECIUTh CXEMH MPOCTUX
CIICKTPUYHUX KiJT;

-CK1a0a€ POCT1 eNEeKTPUYHI KOJIa,

-6UKOpUcmogye HadyTi 3HaHHS y HaBYAJIbHIN 1 TPAKTUYHIN JiSUTBHOCTI,
JOTPUMYIOUHUCH TTpaBuil O€3MeKH;

-3acmocogye HaOyTi 3HAaHHS B TIPOILIEC] pO3B’AI3yBaHHS 3a/a4 PI3HUX THUIIIB Ta
BUKOHAHHS JIa0OpaTOPHUX POOIT;

-3acmoco8ye€ 3aKOH 30epeKeHHS eHeprii Ta GopMyJIH poOOTH, MOTYKHOCTI,
KK/I mpocToro MexaHi3My Ta TEIUIOBUX MAIlIMH, KIHETUYHOI €HEPrii Tija,
MOTEHIIIAJIBHOT €Heprii TiJIa, MiIHITOr0 HaJ MOBEPXHEIO 3eMIi,
ne(opMoBaHOTO Tilla, MOMEHTY CHJIH, IMITYJIbCY TiJIa, PIBHSIHHS TETJIOBOTO
0anancy; 3akonu Oma, ®Papases, Kymona, 30epexeHHs €JIeKTPUIHOTO
3apsany, Jbkoyns—JIenna mpoiieci po3B’sa3yBaHHS (I3UYHUX 3a7a4 PI3HUX
THUITIB 1 I1JT YaC BUKOHAHHS JJa0OpaTOPHUX POOIT;

- dompumy€emupca PaBUIl OE3MEKH i Yac MPOBEACHHS EKCIIEPUMEHTIB.
IinnicHuit Komnonenm

-8UCNI06110€ CYJKEHHSI TIPO POJIb CIOCTEPEKEHHS 1 JIOCTIAYy B Ii3HAHHI
JIOBKLILJIS

-yC8I0OMIIOE IIHHICTH 3HAHD [P0 MEXAHIYHUHN PYX, PO TEIUIOTY, PO
CJIEKTPUYHUNA CTPYM JIJIs1 BJIACHOTO PO3BUTKY ¥ O€3MeKH,

-yCBI0OMIIIOE IK HOB1 3HAHHS CIIIBBIIHOCATHCS 13 HasSBHUMH; YCBIJIOMIIIOE
HEOOX1THICTh BUKOPUCTAHHS €HEPro30epeKyBabHUX TEXHOJIOT1;
-8UC/106/110€ CYJIKEHHS TIPO POJIb BHECKY BUCHHUX-(DI13UKIB Y PO3BUTOK 1
CTaHOBJICHHS (PI3MYHOT HAYKH Ta TEXHIKU;

-OYiHI0€ TPAKTUYHE 3HAYEHHS 3aCTOCYBaHHS 3aKOHIB 1 3aKOHOMIPHOCTEH y
IPUPOAL Ta TEXHILL;

MPOSIBU 3aKOHY 30€pEKEeHHSI MEXaHIYHOI €Heprii B MPUPOAl, TeXHILI, TOOyTI;
OLIIHIOE €()EKTUBHICTh BUKOPUCTAHHS TPOCTUX MEXaHI13MiB;

rnapaMeTpu CTpymy, O€3MeuHi1 JJIsl JTF0JICBKOTO OpraHi3My, MOKJIMBOCTI
3aXUCTY JIFOJWHHM Bil YPOXKCHHS CIICKTPUIHUM CTPYMOM;

poJib BUJATHUX YYEHUX Y PO3BUTKY 3HaHb MPO TEIJIOTY, MPO TMpo
CIIEKTPUKY;

3HAUEHHS €HEPTii eIEKTPUYHOTO CTPyMY B TTOOYTI 1 TEXHilIl

-8U3HAYAE TICPEBAry 1 HEJIOJIIKU BIUTMBY TEIJIOBMX MAIIUH Ta 1HIIWX 3ac00iB
TEIUIOTEXHIKY Ha JOBKIJIIS.



4. CTpyKTypa HABYAJIBHOI JUCHUILTIHA «Di3uKa»

Ha3Bu 3MiCTOBUX MOJYJIB 1 TEM Ycroro Jlexuii | JIab. Mon.

poboTHu KOHTD.
1 2 3 4 5
Tema 1. Berym. 2 2
Po3aia 1. Mexanik

Tema 1.1 KinemaTnka 10 8 2

Tema 1. 2]Ilunamika 14 12 2

Tewma.1.3 3akoHM 30€peIKCHHS 8 8

Pazom 3a pozaisiom 1. 32 28 4

I cemecTp 34 30 4

Bceboro roqun

Pozaia 2. MoaexkyasipHa

¢izuka Ta TepMogMHAMIiKA

Tema 2.1. BnacTuBOCTI rasis, piJivH 1 16 12 4
TBEPAUX TLII.

Tema 2.2. OCHOBM TEpMOAMHAMIKH 4 4

Pazom 3a pozaisiom 2. 20 16 4

Po3aia 3. Enexkrpoannamika

Tema 3.1. Enexktpuune mnoJe. 10 10

Tema 3.2.3aK0HHM MOCTIHHOTO CTPYMY. 6 4 2
Tewma 3.3.Ctpy™m y pi3HUX 8 8

CepEIOBHINAX.




MonynpHa KOHTpOIBHA pOOOTa 2 2
Pazowm 3a pozniiom 3.
26 22 2 2
Bceboro roaus 3a Il cemectp 46 38 6 2
Bceboro roqun 80 68 10 2
3a piK
IT xypc
Ha3Bu 3MiCTOBUX MOJIYIIB 1 TEM Yceworo Jlexuii | JIab. Moz
poboTu KOHTD.
1 2 3 4 5
Tema 10 Maraetusm 6 6
Bcboro 3a po3aiiiom 3 6 6
Po3aia 4. KoaruBanHa Ta XBUJII
Tema 11.MexaHi4H1 KOJMBaHHS 6 4 2
Tema 12. EnektpoMartiTHi 4 4
KOJIMBaHHS
Tema 13. OnTnuHi gBuIIa 8 6 2
Bceboro 3a po3aisiom 4 18 14 4
Po3aia S. KBanToBa ¢izuka
Tema 14. KBaHTOBI BIaCTUBOCTI 4 4
atoma.DoToedekt
Tema 14. ATomHa dizuka 2 2
Bceboro 3a po3aijiom 5 6 6
Bceboro roaun 3a II1 cemectp 30 26 4

ACTPOHOMIYHUIA CKJIATHUK

Po3aia 1. OcHOBU PaKTUYHOI
acTpoHOMIT

2




Po3ain 2. @iznka COHSIYHOT CUCTEMHU 2 2
Po3aia 3. Meroau ta 3acobu 2 2
G13UYHUX 1 ACTPOHOMIYHHUX
JOCIIIKEHD
Po3aia 4. 3opi 1 rajakTHKH 6 4 2
Po3aia 5. Beecsit 3 3
MoyapHa KOHTpOJIbHA poOO0Ta 2 2
Bcboro roaun 17 13 2 2
32 aCTPOHOMIYHHMH CKJIAJHUK
Bcboro roaun 17 13 2 2
3a IV cemectp
Bcboro roaqun 47 41 4 2
3a piK

5. IIporpama HaBYAJILHOI AUCUUILIIHU

Beryn. CeiTornsgHuil NOTEHLIAN IPUPOAHUYHX HAyK. Poib piznyHOoro ta
ACTPOHOMIYHOT'O 3HAHHS B KUTTI JIIOAUHU Ta CYCHIIBHOMY pO3BUTKY. [louaTkoBi
B1IOMOCTI Npo (pyHAAMEHTANIbHI (PI13UYHI TEOPIi SIK OCHOBY Cy4acHOi (h13U4HOI
HaAYKHU.

AcTpoHOMIS SIK TpUpOHUYA Hayka. OCHOBHI €Taru po3BUTKY (Di3UKH Ta
acTpoHoMmii. Di3UKa K TEOPETUYHA OCHOBA CYYacCHOI aCTPOHOMI].

Po3ain 1. Mexanika

Tema 1.1 Kinemaruka. Mexaniunuii pyx. OCHOBHa 3aj7ja4a MEXaHIKH Ta
CIoco0u OMHCY PyXy TiJa.

PiBHOMIpHHMIA 1 HEPIBHOMIPHUHM NPSIMOJIIHIMHI pyXH. BiTHOCHICTB pyXy. 3aKOH
JOJIaBaHHS NIBUIKOCTEM.

[Ipuckopenns. PiBHOnpHCKOpEeHUI pyX.

['padixu 3anekHOCTI KIHEMATUYHUX BEJIMYUH BIJl 4acy ISl PIBHOMIPHOTO 1
PIBHOIIPUCKOPEHOTO MPSAMOIIHIHHUX PYXIB.

PiBHOMIpHHMIA pyX MaTepiaibHOI TOUKHM 1O KOJy. J[OIleHTpOoBE MPUCKOPEHHS.
KyroBa Ta niHiiiHa BUAKOCTI, B3a€MO3B’ 30K MK HUMHU.

Ki1104oBi NOHATTSI: pyX; MBUAKICTH; IPUCKOPEHHS; IPSIMOJIIHIMHUM,
KPUBOJIHIAHUN, PIBHOMIPHUH, HEPIBHOMIPHUN PYX.

JlabopaTtopna po6ora Nel: Tema: BuzHaueHHs MpuUCKOpPEHHS pyXy Tija .

Tema 1.2 Iunamika. Cunu B Mexaditli. [HepIiaapH1 CUCTEMU BIJUTIKY.
[Tpunmun BigHocHocTi ["amines. Maca. 3akoran HeroToHa Ta iX 3acTocyBaHHS IS
pPO3B'sI3yBaHHS 3a/a4.

['paBiTariitHa B3aeMoisi. 3aKOH BCECBITHBOTO TsDKIHHA. Cuiia TSKIHHS Ta Bara
Tina. Pyx Tina B mouti cwiin TsDKiHHA. BibHe naiHHs.

Pyx Tina mijg ai€ro KUTbKOX cuil. 3aKoH ApxiMmena.




PiBHoBara Tij1. MoMeHT cuiii. YMOBH piBHOBAru Tij. LIeHTp TSOKiHHS Ta LIEHTP
Mac Tijia.
KirouoBi moHATTA: cuia, IHEPIIis, Maca, MOMEHT CHUJIH.
JlaGopaTopna podora Ne2: Tema: BuMiproBanHsi Koe(illieHTa TEPTS
KOB3aHHSI.
Temal.3 3akonu 30epe:keHHA
IMmynibe, 3aK0H 30€peKEHHS IMITYTIBCY.
Kinetnuna 1 noteHmianbHa eHepris. [1oTykHicTb. 3aKOH 30€pe’KeHHS
MEXaHIYHOi eHeprii. 3acCTOCYBaHHs 3aKOHIB 30€pEKEHHS B MEXaHIIII.
Mexi1 3acTocyBaHHS 3aKOHIB KJIacH4HOi MexaHiku. OcHoBHI nojoxkeHHst CTB ta
1XH1 HacMaKU. PenaTUBICTCHKUN 3aKOH NOMaBAHHS IBUIKOCTEMN.
Kiro4oBi moHATTA: IMITYJIBC, KIHETUYHA 1 TOTEHIIAJIbHA CHEPTI,
MOTY>KHICTb.

Pozain 2. Mogaexkyasipaa ¢izuka ta TepMoOAMHAMIKA

Tema 2.1 BaacTusocri rasis, pigus i TBepaux tii. Cy4dacHi
HOCJIIKeHHS! OyI0BH PEeYOBHHHU.

Atomu 1 moniekynu. bynosa aroma. Hanomarepiamnu.

OCHOBH MOJIEKYJISIPHO-KIHETHUHOI TeOopii Oy10BU pEYOBHHH.

Ineanbhuii ra3. Tuck razy. OCHOBHE pIBHSIHHS MOJIEKYJISIPHO-KIHETHYHO1 TEOpli
171eaibHOTO razy. AOCOIIOTHA LIKajla TeEMIEpaTyp.

PiBHsAHHS cTaHy i7eanbHOTO ra3zy. [3omporiecu.

BnacTuBOCTI HACHYEHOT I HEHACHYEHO1 TTapH.

Bognoricte noBiTps. IloBepxHeBuid HaTAT piiuHUA. 3MouyBaHHsA. KamiispHi
ABUIIIA.

Hedopmartii. MexaHiuHi BIaCTUBOCTI TBepAUX Til1. Moayns FOnra.

Ki1r04oBi NoOHATTSI: MOJIeKyJia, aTOM, TEMIIepaTypa, 1eaIbHUM ra3,

BOJIOTICTh TIOBITPS, Aehopmartis.

JlaGopaTopHa pobota Ne3: Tema: Busuenns 3akony boiinsg —Mapiorra.

JlaGopaTopHa poboTa Ne4: Tema: BuzHaueHHs KITBKOCTI BOJSHOI ITapy B
MOBITPI.

Tema 2.2 OcCHOBH TepMOJAUHAMIKH.

Buytpimns enepris Tia. Kinbkicts Temnoti. Po6oTa TepMoarHAMIYHOTO
nporiecy. [lepmmii 3akoH TepMoHaMiku. AniabaTHUM mpoiiec.

TernnoBi Mammuy. [TpunHIun aii TertoBux MamuH. [{UKIT TemIoBUX MalllvH.
KoedimieHT koprCcHOT i1 TEMIOBUX MaIlIUH.

HeobopoTtHicTh TemnoBux npouecis. EHTpormis.

Ki11040Bi MOHATTA: TEIUIOTA, BHYTPILIHS €HEPTis, TEIJIOBA MallIUHa,

EHTPOITIS

Po3zain 3. Exekrpoaunamika
Tema3. 1 Enekrpuune mouie.



EnextpomarunitHa B3aemoiid. Enextpuune none. HanpykeHiCTh eIeKTpUYHOTO
nosist. [Ipunnun cynepnosunii. EnexTpruyna B3aeMo/Iis TOUKOBUX 3apsA/iB. 3aKOH
Kyiona.

PevoBuna B enextpuyHoMy moji. [IpoBiAHUKH 1 JIE€TEKTPUKH B €JICKTPUUHOMY
MoJIL.

Po6orta mig gac mepeMiiieHHs 3apsay B OJHOPITHOMY €ICKTPUIHOMY ITOJI.
[ToTeHmian enekTpu4HOro NoJs. Pi3HuIs noreHmiama. 3B’ 130K HAIPYKEHOCT]
€JIEKTPUYHOTO TOJIS 3 PI3HUIICIO TOTEHITIAMIB.

EnextpoeMHicTh. ENEKTPOEMHICTD IIIOCKOTO KOHAEHCATOpA. 3’ € AHAHHS
KOHJIeHcaTopiB. EHepris enekTpuyHOTro nojisi. BukoprucranHs KOHJIEHCATOPIB Y
TEXHIII.

Ki1104oBi NOHATTS: 3apsi/, €IEKTpUYHE T10JIe, TOTEHIlal, EJIeKTPOEMHICTD.

Tema 3.23aK0HH MOCTIHHOTO CTPYMY.

[TocTiitnuit enexkTpuunuid crpym. Enexrpopymiiina cuiia. 3akodn Oma aiis
MOBHOTO KoJ1a. PO3paxyHOK €JIeKTPUYHUX KU 3 MOCIIIIOBHUM 1 TapajieibHUM
3'€eIHaHHAM MPOBITHUKIB. POOOTa Ta MOTYXHICTh €JIEKTPUYHOTO CTpyMy. be3neka
17 9ac poOOTH 3 ENEKTPUIHUMHU IPUCTPOSIMH.

Ki11040Bi NOHATTS: €IEKTPUYHUNA CTPYM, €IEKTPOPYIIiiiHA CHIIA.

JlaGopaTopna podora NeS. Tema: Buznauennss EPC Ta BHYTpIilIHROTO ONIOPY
JDKepena CTpyMmy.

Tema 3.3 CTpym y pizHuX cepenoBHIIAX.EIEKTpUUHUN CTPYM Y
MeTaslax. 3aJieXkHICTh MUTOMOTO OMOPY BiJ TemnepaTypu. HaampoBiiHICTb.

EnextponpoBigHicTh HaMiBIPOBIIHUKIB. BiacHa 1 TIoMIIIKOBa IIPOBITHICTh
HaMBIPOBITHUKIB. EIEeKTpOHHO-IIPKOBUI MEepeXi: MOro BIACTUBOCTI 1
3actocyBaHHs. HamiBIpoBiIHUKOBa e1eMeHTHA 0a3a cy4acHOl
MIKpPOEJIEKTPOHIKH.

EnexTpuuHuii CTpyM y pO3UMHAX 1 pO3IIaBax €l1eKTpoiTiB. EnexTpois ta ioro
3aKOHH.

["a30B1 po3psaau Ta ix 3actocyBanHs. [1na3zma. Enekrpuunuii ctpym y BakyyMi.

TepMoeneKkTpoHHa eMicCisl.

3acToCyBaHHS €EKTPUYHOTO CTPYMY Y Pi3HUX CepeIOBUIIAX Yy TEXHILI 1
TEXHOJIOT15X.

Ku1104oBi NOHATTSI: TPOBIAHICTh PEYOBUH, HAIIBIIPOBIAHUKHU, €JIEKTPOJIITH,
TEPMOEIIEKTPOHHA EMICis, TIIa3Ma, eJIEKTPOJIi3.

Tema3. 4 Marnerusm EjexrpuuHa i MarHiTHa B3aemoii. Bzaemomis
IIPOBIIHUKIB 31 CTpyMOM. MarHitHe nosie ctpymy. JIiHIT MarHiTHOTO MOJIs
IPSIMOTO 1 KOJIOBOTO CTPYMIB. [HIyKIlis MarHiTHOTO ToJis. [IoTik MarHiTHOT
THAYKIII.

Jlist MarHiTHOTO TMOJISl HA IPOBIAHUK 31 cTpyMoM. Cunia Amriepa. Jlist
MarHiTHOTO TIOJIs Ha pyxomi 3apsipkeri yactuaku. Cuna Jlopenma. [Ipuntumn aii
CIEKTPUYHUX JIBUTYHIB.

EnexkrpomarniTHa iHAyKUis. MarHiTHUN NOTIK. 3aKOH €JI€KTPOMAarHiTHO1
iaaykiii. Camoinaykiist. [HQykTuBHICT. EHEpTist MAarHiTHOTO TOJIS.



BukopucraHHs siBUIIA €EKTPOMArHITHOT IHAYKIIT B Cy4acHIM TeXHIIl 1
TEXHOJIOTIIX.

Kiro4oBi mOHSTTA: MaryiT, iHAyKIis, ciia AMmIiepa, 1HTyKTUBHICTb.
Po3aia 4. KoiuBanuga Ta XBIJIi

Tema 4.1 MexaniuHi koJuBaHHs. ['apMOHIYHI KOTUBaHHS. PIBHAHHS
TFapMOHIYHUX KOJIMBaHb. MaTeMaTUYHMI Ta NPY>KUHHUNA MasTHUKH.
[lepeTBOpeHHs eHeprii i Yac KoinuBaHb. Bumyreni konuBanHs. [loHATTS mpo
aBTOKOJIMBaHHs. Pe3oHaHc.

[TommpeHHs MeXaHIYHUX KOJIMBaHb Y MIPYKHOMY cepefoBuiii. [Ipunuumn
I'roiirenca.

JlaGopaTopna po6ora Ne6. Tema: 1 MexaHiuHi KOJTMBAHHSA

Ku1104oBi NOHATTSI:KOJTMBaHHS, [1€P10]1, YACTOTa, PE30HAHC.

Tema 4.2 EnexrpoMariTHi kouBaHHs. BiIbHI eeKTpOMarHiTHi
konuBaHHA. KonuBHUI KOHTYp. BuMyIlleHI eeKTpOMarHiTH1 KOJIMBaHHS.

3MIHHUHM CTPYM Ta HOro XapakTepucTuku. Jliroul 3HAUE€HHS HANPYTH 1 CUITU
ctpymy. Tpanchopmarop. BupoOHUIITBO, Nepeaaya Ta BUKOPUCTAHHS €Heprii
€JIEKTPUYHOIO CTPYMY.

VY TBOpEHHS 1 NOIUMPEHHS €JIEKTPOMArHiTHUX XBWIIb. BiacTuBoCTI
€JIEKTPOMATHITHUX XBWJIb. D13MYHI OCHOBH CYyYaCHOT'O TEJIEKOMYHIKAI[IHHOTO
3B’ SI3KY.

Ki11040Bi NOHATTA: KOJUBAIbHUIA KOHTYP, 3MIHHUI CTPYM, PaJio.

Tema 4.3 Ontuyni suma. CBITIIO K enekTpomMarniTHa xBujst. [lommpenns
cBiTia B pi3HUX cepenoBumax. Edexr Jomnepa. [lornmuuanus 1 po3citoBaHHS
cBitna. [HTepdepentiis i qudpaxiiist CBITIOBUX XBWIb. [lonspuzaiist ¥ nucnepcis
cBitia. OcHOBHI () OTOMETPUYHI BEITMUYUHU Ta 1X BUMIPIOBAHHS.

['eomeTpryHa ONITHKA K TPAHUYHHUI BUIIaJI0K XBHJIHOBOI. 3aKOHU T€OMETPHUYHOT
ontuku. [IoOyaoBa 300pakeHb, 0JIepyKaHKUX 3a JOIIOMOTOFO JIiH3 1 13epKai. Kyt
30py. OnTHUYHI MpUIaIU Ta X 3aCTOCYBaHHS.

Kio4oBi moHATTS: CBITIO, 1HTEepdepeHiis, nudpakiiis, aucrepcis,
MOJISIpHU3allisl CBITIIA, JIIH3H, J3epKaja

JlaGoparTopHa po6ora Ne7. OnTuyHi sBuIIA.

Po3aiu S. KBanToBa ¢izuka

Tema 5.1 KBanToBa ¢izuka .KBanToBi BiacTuBocTi aroMa. KBaHTOBI
nocrynatu M.bopa.

BunpomiHiOBaHHS Ta NOTJMHAHHS CBITJIa aTOMaMH. ATOMHI 1 MOJIEKYJISIpHI
criektpu. HenepepBHuii criektp cBitia. Crnekrpockorn. CrieKTpaJlbHUN aHaji3 Ta
JI0T0 3aCTOCYBaAHHS.

KBanToBi BnactuBocTi cBiTia. ['imote3a M. [lnanka CBitiioBi kBanTH. EHEpris
Ta IMIYJIbC POTOHA.



dotoedekt. PiBHsiHHS DoToedekTy. 3actocyBanHs hoToedexTy. CoHsuHI
Oarapei.

Kio4oBi MOHATTA: KBaHT, CIEKTP, HOTOH, GoTOCHEKT

Tema 5.2 Aromua ¢izuka. ATomHe SAp0. SAnepHi criin Ta iX 0COOIUBOCTI.
Anepni peakiii. PagioakTuBHICTh. 3aKOH paJll0aKTUBHOTO
po3nany. Bzaemo3B’s30k Macu Ta eHeprii. EHepris 3B’s3ky aTOMHOTO sijipa.
SnepHa eHepreTHKa.

Jo3umertpis. Jlo3u BUIPOMIHIOBaHHS. 3aXUCT BiJl 10HI3YIOUOTO
BUIIPOMIHIOBAHHSI.

EneMenTapHi yaCTMHKH. 3arajbHa XapakTEepUCTUKA €JIEMEHTAPHUX YaCTUHOK.
KBapku. Kocmiune BunpomMiHioBaHHs. MeTonu peecTpallii eneMeHTapHUX
YaCTUHOK.

Ku11040Bi NOHATTSI: aTOM, aTOMHE PO, PaII0AKTUBHICTh, €JIEMEHTAPHI
YaCTUHKH.

AcmpoHomiuHUIL CKITAOHUK
Po3zain 1. OcHOBY MPaKTHYHOI ACTPOHOMII

HebecHi cBituna it HebecHa cdepa. Cy3ip’s.

Busnauenns Bijicraneit 10 HeOecHuX cBiTHI. HebecH1 koopaunaTu. Buaumi
pyxu Coniig Ta manet. 3akonn Kerepa Ta ix 3B’s130k 13 3akoHaMu HproTOHA.
AcTpoHOMIs Ta BU3HaUYCHHS 4acy. Kanenmap.

Kiarw4doBi nmoHsiTTsi: HEOECHI CBITHIIA, Cy31p ‘s, HeOecHa cdepa.

Po3ain 2. @izuka CoHAYHOI CHCTEMH
3emutst 1 Micsins. [Ipupona tin CoHssuHOT cCHCTEMH.
Kocmiuni nocmimxenas 00’ ekTiB COHSIYHOI CUCTEMH.

PyX IITy4HHUX CyMyTHHUKIB 1 aBBTOMaTUYHUX MDKILJIAHETHUX CTaHLii. Po3BuTOK
KOCMOHABTHKH.

Kocmoronis CoHIYHOT CHCTEMU.

Karouosi mousitrs: 3emirs, Micsans, CoHsuHa cucTeMa

Po3ain 3. Metoau ta 3aco0u (Pi3HYHUX i ACTPOHOMIYHMX JOCJI/IKEHb
OcHOBHI (h)OTOMETPUYHI BETUYMHH Ta IX BUMIPIOBAHHS.

CnexTpocKoIl.
CrekTpainbHUN aHaji3 Ta HOro 3acTOCYBaHHS.



BunpomintoBaHHs HEOECHUX CBITUI. MeToAu aCTPOHOMIYHHMX CIIOCTEPEIKEHb.
[Tpunumn aii 1 Oya0Ba ONTUYHOTO Ta PaIIOTEIECKONa, JETEKTOPIB HEUTPUHO Ta
rpaBiTaliiHuX XBuib. [IpuitmMadi BUIpoMiHiOBaHHS. 3aCTOCYBaHHS B
TEJIECKOMOOYIyBaHH] JOCATHEHb TEXHIKH 1 TexHoJoT1i. CydacHi Ha3eMHi i
KOCMIYHI TEJIECKOTH. ACTPOHOMIYHI 00CepBaTOpii.

Ki11040Bi MOHATTS: CTIEKTpATBHUI aHAaITi3, TEIECKOII, 00cepBaTOPisl.
Po3znain 4. 3opi i ranakTuku

3opi Ta ix kinacudikaiis. Conie, Horo (i3udHI XapaKTepUCTUKH, Oy10Ba Ta
Jokepena eHeprii. [IposiBu COHSIYHOT aKTUBHOCTI Ta iX BIUIMB Ha 3€MITIO.

Bunn 3ip. [TnaneTHi cuctemu inmux 3ip. EBomrortis 3ip. YopHi gipw.

Momnounwnit Hlnsax. Bynosa ['anaktuku. Micie ConsiuHOi cuctemu B ['anakTuii.
3opsHi ckymueHHd Ta acomiarlii. Tymannocti. [lincuctemu [Manaktuku Ta ii
cripajibHa CTPYKTypa.

CgiT ranaktuk. Kazapu.

IIpakTuna podora. 3opi i ranaktuku.Kapra 3opsinoro neoda.

Karw4osi nousitrs: 30pi, Conne, Monounuii [Lnsx, TyMaHHOCTI, rajJaKTHKA

Po3xaia 5. BeecBir

dyHIaMeHTabH1 B3aeEMO/IIT B pupo/ii. Posib Gi3uyHOT Ta aCTPOHOMIUHOT HAYK
y (popMyBaHHI HAYKOBOT'O CBITOIJISITY CYYaCHOT JIFOJAMHH.

€1Ha TPUPOTHNYO-HAYKOBA KapTUHA CBITY. [CTOPisl pO3BUTKY YSBIICHB IPO
Bcecait. [loxomkenns i po3BuTok BeecBiTy. OCHOBHI IOJIOXKEHHS CTICIIAIbHOT
Teopii BigHOCHOCTI. [Ipo6iemu kocmororii. Jltoquna y BeecBiti. AHTponHMIA
NPUHIUI. IMOBIPHICTB KUTTS HA THIIMX IJIaHETaX. Y HIKAIbHICTh HAIIIOTO
Bcecnity. [Iutanss icHyBaHHS 1HIITMX BCECBITIB.

K104oBi MOHATTSA: BCECBIT, M03a3€MHE JKUTTS.



6. KOHTPO./1b HABYAJILHUX J0CSATHEHD

[1ix yac BU3HaYEHHS P1BHS HaBYAJIbHUX JIOCATHEHB 3 (DI3UKH 1 ACTPOHOMIL
OLIIHIOETHC:

PiBEHb BOJIOJIIHHS TEOPETUUHUMHU 3HAHHSIMU;

piBEHb YMIHb BUKOPUCTOBYBATH TEOPETUYH1 3HAHHS IT1]1 YaC PO3B'sI3yBaHHS
3aJla4y 44 BIPaB PI3HOTO TUITY (PO3PAaXYHKOBUX, EKCTIEPUMEHTAIBHUX, SIKICHHX,
KOMOIHOBaHHUX TOIIIO);

PiBEHb BOJIOJIIHHSI MPAKTHYHUMH BMIHHSIMH T4 HABUYKAMHU IT1/1 4aC BUKOHAHHSI
71a060paTOPHUX POOIT, CIIOCTEPEIKEHD 1 PI3UUIHOTO TPAKTUKYMY .

Kpurepii ouiHroBaHHs piBHSI BOJIOAIHHA CTYACHTAMHU TEOPETUYHUMH
3HAHHAMM
PiBHi
HaBYAJIbHUX banmm KpuTepii o1iHIOBaHHS! HAaBYAJIbHUX JTOCSTHEHb
JOCSAATHEHb



l.
IHouaTkoBui

II. Cepenniit

II1. HocTaTHii

CtyneHT BoJIO/Ii€ HABYATLHUM MaTepiajioM Ha
PiBHI pO3Mi3HABAHHS SIBUI IPUPOH, 3
JIOTIOMOTOF0 BHKJIa/lada BiAIMOBiZa€ Ha
3alUTaHHs, 1110 TOTPEeOYIOTh BIJMOBIII «TaK» Ud
«HI»

CTyIeHT onrcye IPUPOJIHI SIBUIA HA OCHOBI
CBOTO TIOTIEPETHHOTO JOCBIY, 3 TOTIOMOT OO
BHUKJIa[a4a BIAMOBIAE HA 3alIMTAHHA, 1110
OTPEOYIOTh OJHOCIIBHOI BIIMOBII1

CryJzieHT 3 JOMOMOI0I0 BUKJIAJay 3B'sI3HO OMTUCY€E
sBUIIEC a00 OT0 YaCTUHU 0€3 OSICHEHb
BIJIMTOBITHUX MPUYWH, Ha3UBa€ (Pi3udH1 4u
aACTPOHOMIYHI SIBHIIIA, PO3PI3HSIE OYKBEHI
MO3HAYEHHS OKpeMUX (PI3UYHUX YU
ACTPOHOMIYHUX BEJIUYUH

CTyzeHT 3 J0MOMOT0I0 BHKJIa/lada OMHUCYE
SIBUIIA, 0€3 MOSCHEHb HABOUTH IPHUKJIAIH, IO
IPYHTYIOTBCSI HA MOTO BJIACHUX CIIOCTEPEKEHHSIX
Yy MaTepialli MipyYHUKa, PO3MOBIIIX
BUKJIaJlaya TOIIO

CTyaeHT onucye SBUIIA, BIATBOPIOE 3HAYHY
YaCTUHY HAaBYAJILHOTO MaTepially, 3Ha€ OJIMHUIII
BUMIPIOBAaHHS OKpEeMUX (i3UUHUX YU
ACTPOHOMIYHUX BEJIIUYHUH 1 (HOPMYJIIH 3 TEMHU, 1110
BHUBYAETHCS

CTyaeHT MOKe 31 CTOPOHHBOIO JOTIOMOTOFO
MOSICHIOBATH SIBUIIIA, BUTIPABJIATH JOMYIIEHI
HETOYHOCTI (BJIACHI, IHIIIUX CTYJICHTIB), BUSBIISIE
eJIeMEHTapHI 3HaHHS OCHOBHHX TOJIOKEHB
(3aKOHIB, TTOHSATH, (HOPMYI)

CTyaeHT MOJKe TIOSICHIOBATH SIBUIIA, BUTIPABIISITH
JOMYIIeH] HETOYHOCTI, BUSBIISIE 3HAHHS 1
PO3YMIHHSI OCHOBHHUX IOJIOKEHb (3aKOHIB,
MOHSTH, (OPMYJI, TEOPIil)

CrylieHT yMi€ MOSCHIOBATH SIBUIIA, aHATI3yBATH,
y3arajabHIOBaTH 3HAHHS, CUCTEMaTU3yBaTH iX, 31
CTOPOHHBOIO JOTIOMOTOO (BHUKJIa/1a4a,
OJTHOKYPCHUKIB TOII0) POOUTH BUCHOBKH

CTyaeHT BUIBHO Ta ONEPAaTUBHO BOJIO/IIE
BHUBUYECHHUM MAaTeplajoM y CTaHAAPTHUX CUTYalisIX,
HABOAUTH MPUKIAIA HOTO TPAKTUYHOTO
3aCTOCYBAaHHS Ta apTYMEHTH Ha IMiITBEPIKEHHS
BJIACHUX JTYMOK



10 CtyaeHT BUIBHO BOJIOJII€ BUBYCHUM MaTepiaioMm,
IV. Bucoxkuii yM1JIO BUKOPHUCTOBY€E HAYKOBY TEPMIHOJIOTIIO,
BMI€ OIpaIllbOBYBaTH HAyKOBY 1H(GOPMAIIIIO:
3HaXOJIUTU HOBI1 (haKTH, BUIIA, 1]1€1, CAMOCTIMHO
BUKOPHCTOBYBATH X BiJTIOBIIHO /IO MIOCTAaBJICHOT
METH

11 CryzneHT Ha BUCOKOMY pPiBHI ONIaHYyBaB
IPOrpaMOBHI MaTepial, CaMOCTIHHO, y MEXKax
YUHHOI ITPOTPaMH, OIIHIOE PI3HOMAaHITHI SIBHIIIA,
¢dakTu, Teopii, BUKOPUCTOBYE 3100y T 3HAHHS 1
BMIHHS B HECTaHJAAPTHUX CUTYallisIX, TOTJINOIIIOE
HaOyTl1 3HAHHS

12 CryzeHT Ma€e CUCTEMHI 3HAHHS, BUSIBIISE
3110HOCTI 10 IPUHHSATTSL PIllICHb, YMI€
aHaII3yBaTy MPUPOHI SBUIA 1 POOUTH
BIJIMOBIIHI BUCHOBKH M y3araJIlbHEHHs, yMi€
3HAXOJIUTHU W aHANI3yBaTH JI0JATKOBY
1H(pOopMaIrio

Kpurepii ouiHl0BaHHS HABYAIbHUX JOCATHEHb CTYJCHTIB NPH
PO3B'sI3yBaHHi 3a1a4
Bu3HavanbHUM MOKAa3HUKOM J1JI OLiHIOBAHHA BMiHHSI PO3B'sI3yBaTH 3a/1a4i €
1X CKJIaIHICTh, SKa 3aJIEKUTh BIJI:
1. KUIBKOCTI MPAaBWJIBHUX, MOCTIJOBHUX, JOTIYHUX KPOKIB Ta OINepallii,
3MIICHIOBAHUX CTYJIEHTOM;
TaKMMH KPOKaMHU MOKHA BBaKaTH BMIHHSA (3/1aTHICTb):
YCBIJIOMUTH YMOBY 3aJlaui;
3aMMcaTH ii y CKOpOUEHOMY BHUIJISII;
3poOuTH cxeMy ab0 MaJIFOHOK (3a MOTpedn);
BUSIBUTH, SIKAX JIAHUX HE BUCTA4Ya€ B YMOBI 3a/1a4i, Ta 3HAWUTH iX y TaOIMISIX YU
JIOBITHUKAX;
BUPA3UTH BC1 HEOOXIJIHI JIs PO3B's3KYy BeaIuduHU B ogquHUIsX CI;
CKJacTH (y MPOCTUX BUMATKAX - 00paTh) HGOopMyITy IJisi 3HAXOKECHHS IITyKaHO1
BEITUYNHUY;
BUKOHATH MaTeMaTHU4HI Jii i orepartii;
3MIMCHATH OOYUCIICHHS YMCJIOBUX 3HAUYEHb HEBIJIOMUX BEJIMYMH;
aHai3yBaTu 1 OyyBaTH rpadiku;
KOPHUCTYBATHUCSI METOJIOM PO3MIHHOCTEM sl MEPEBIPKU MPABUIIBHOCTI PO3B'A3KY
3az1a4l;
OLIIHUTH OJIEP>KaHUN PE3ybTAT Ta HOTO PEANIbHICTD.
2) paiioHaJIbHOCTI OOPaHOTO CIIOCO0Y PO3B'SI3yBaHHS,
3) Tuny 3aBaaHHs (3 OAHOI 200 3 pi3HUX TeM (KOMOIHOBAaHOT'0), TUIIOBOTO (32
AITOPUTMOM) 200 HECTAHIAPTHOTO).

[TouaTkoBuit CryneHT ymie po3pi3HaTu (Hi3udH1 Y1 aCTPOHOMIUHI



piBeHsb (1-3 BEJTMYMHM, OJMHUIII BUMIPIOBAHHS 3 TIEBHOI TEMH,
Oann) PO3B'sI3yBaTH 3a7a4i 3 JOMIOMOTOI0 BUKJIa/1a4 JIUIIIE HA
BIITBOPEHHS OCHOBHUX (HOPMYJI; 31HCHIOE HAUTIPOCTIIIT
MaTeMaTUu4H1 a1l

Cepenniit CtyzneHT po3B'si3ye THIOBI MPOCTI 3a7a4i (3a 3pa3KoM),
piBeHb (4-6 BUSIBJISIE 3IATHICTh OOTPYHTYBATH JICSIKI JIOT1YHI KPOKH 3
OaiB) JIOITIOMOT'0I0 BHKJIagayva.
JlocratHiii CTyaeHT caMOCTIHHO PO3B'S3y€ THUIOBI 3a7a4l il BUKOHYE
piBens (7- 9 BIIPABH 3 OAHOI TEMHU, OOIPYHTOBYIOYH OOpaHUI CIIOCIO
OatiB) PO3B'SI3KY
Bucoxkuii CTyaeHT caMOCTIHHO PO3B'si3y€ KOMOIHOBaHI THIIOBI
piBens (10- 12 3a/1a4i CTaHAAPTHUM a00 OPUTIHAIBHUM CIIOCOOO0M,
OaiB) PO3B'sI3y€ HECTAaHAAPTHI 3a1a4l

Kpurepii oniHlOBaHHA HABYAJIbHUX JOCATHEHb CTYCHTIB PH BUKOHAHHI

J1adopaTopHHUX POOIT
[Ipu omiHIOBaHHI PiBHS BOJIOJIHHS CTYJIEHTAMU MPAKTUYHUMU BMIHHIMH Ta
HABUYKAMH I11]1 YaC BUKOHAHHS (PPOHTAIBHUX JaOOPATOPHUX POOIT,
EKCIEPUMEHTAIIHUX 3a/1a4, pOOIT (P13UYHOTO MPAKTUKYMY BPaXOBYIOTHCS
3HAHHS aJITOPUTMIB CIIOCTEPEKEHHS, €TAIIB MIPOBECHHS TOCI1KEHHS
(TUTaHyBaHHS TOCHIAIB YU CIIOCTEPEXKEHb, 30MpaHHS YCTAHOBKH 32 CXEMOIO;
MPOBEJCHHS TOCTIKEHHS, 3HIMaHHS TTOKa3HUKIB 3 MPUJIAJIiB), 0DOPMIICHHS
pe3yJbTaTIB JOCIIIKEHHS - CKJIaJaHHs TaOIullb, 00y a0Ba rpadikiB TOIIIO;
00UHMCITIOBaHHS MOXUOOK BUMIPIOBAHHS (32 OTPe0010), 0OTPYHTYBaHHS
BHCHOBKIB ITPOBEJIEHOTO EKCIIEPUMEHTY YU CITIOCTEPEKEHHS.

PiBHI ckiagHOCTI 1a60pATOPHUX POOIT MOXKYTh 33]JTaBATUCS

e Uepe3 3MICT Ta KUIBKICTh IOAATKOBHUX 3aBJIaHb 1 3alUTaHb BIJMOBIIHO 10 TEMU
poboTu;

e uepe3 pi3HUM pIBEHb CAMOCTIMHOCTI BUKOHAHHS PoOOTH (ITpU MOCTINHIMA
JIOTIOMO31 BUKJIaJa4ya, BUKOHAHHS 32 3pa3KOM, TOKJIAJAHOI a00 CKOPOUYEHOIO
IHCTPYKIIi€l0, 0€3 THCTPYKIIiT);

e OpraHi3alli€l0 HECTAHJAPTHUX CUTYalliil (POpMyIIIOBaHHA CTyAEHTOM METHU
poOOTH, CKJIaJaHHSI HUM OCOOHMCTOrO IJIaHy poOOTH, OOIPYHTYBaHHS MOTrO,
BHU3HAYECHHS NPUJIAIB Ta MaTepialiB, MOTPIOHUX JUIsl i1 BUKOHAHHSA, CAMOCTINHE
BUKOHAHHS pOOOTH Ta OIIIHKA ii Pe3yJIbTATIB).

OO0O0B'sI3KOBUM TIPH OIIHIOBAHHI € BpaxXyBaHHS JOTPUMAHHS CTYJEHTaMU TIPABUII
TEeXHIKHA O€3MEeKH 1] Yac BUKOHAHHS ()POHTATLHUX JIA0OPATOPHHUX POOIT.

[TouatkoBwii CryneHT Ha3MBa€ MPWIAJU Ta IX TPU3HAYCHHS, IEMOHCTPYE
piBensb (1-3 BMIHHSI KOPUCTYBATHUCS] OKPEMUMH 3 HUX, MOYKE CKJIACTH CXEMY
Oanu) JOCIIiTy JIUIIIE 3 IOTIOMOTO0 BHKJIa/1aya, BAKOHY€E YaCTHHY

poboTu 6e3 HameKHOTO 0HOPMIICHHS

Cepenniit CtyneHT BUKOHYE poOOTY 3a 3pa3koM (1HCTpYKIIier) abo 3
piBeHb (4- 6 JIOTIOMOTOI0 BHKJIaJayda, pe3yabTaT poOOTH yUHS J1a€



OaJiB) MOJIMBICTh 3pOOUTH TTPaBUJIbHI BUCHOBKH a00 1X YaCTHUHY, 1]
Yac BUKOHAHHS Ta 0(popMIICHHSI pOOOTH AOMYIIEH] ITOMUIKH

JlocTaTHii CTyaeHT caMOCTIHHO MOHTY€E HEOOXiHe 00Ia HAHHS, BUKOHYE
piBensb (7- 9 po0OOTy B TOBHOMY 00CS31 3 TOTPUMaHHSIM HEOOX1THOT
OaiB) MTOCJI1TOBHOCT1 IIPOBECHHS JOCIIIIB Ta BUMIPIOBaHb. Y 3BITI

MPaBUJILHO 1 aKypaTHO BUKOHYE 3aIMCH, TAOIHUIll, CXEMH,
rpadiku, po3paxyHKH, CAMOCTITHO POOUTH BUCHOBOK

Bucoxkwit CryneHT BUKOHY€E BCl BUMOTH, Iiepei0adeHi sl JOCTaTHHOTO
piBensb (10-12 PiBHSI, BU3BHAUA€E XapaKTEPUCTUKH MPUIIAJIIB 1 YCTAHOBOK,
0aJiB) 3MIIMCHIOE TPaMOTHY 00pOOKY pe3yJIbTaTiB, PO3PAXOBYE MOXUOKHU

(sx110 MoTpelye 3aBIaHHs ), aHaJI3y€e Ta OOTPYHTOBYE OTPHUMaHI
BHUCHOBKH JTOCITIKCHHS, TITyMA4YUTh MMOXUOKH ITPOBEICHOTO
EKCIIEPUMEHTY UM CIIOCTEPEIKCHHS. BiTbIIT BUCOKUM piBHEM
BB2)XAE€THCSI BUKOHAHHSI pOOOTH 3a CAMOCTIHHO CKJIaICHUM
OpHTiHAIBHAM TUTAHOM a00 YCTaHOBKOIO, X OOIPYHTYBaHHS
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Pasom - 30 rogun: nekuii - 26 roxuH, abopaTtopHi podotn — 4 roz.
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8. PekomeH10BaHi JKepesia

OcnoBHa(0a3oBa):

1. 3acexina T.M. ®@i3uka 1 acTpoHOMis (pIBeHb CTaHAAPTY): NiAPYYHHK aJist 10
KJIacy 3aKJajiiB 3arayibHoi cepeanboi ocBiTH / T.M. 3acekina, JI.O. 3acekin —
K.:YOBL] « Opion», 2018.-208c.:in

2. Cupotiok B.JI. ®i3uka (piBeHb cTaHmapTy): mapydauk mrg 10 kiacy
3aki. 3ar. cepen. ocitu/ B.J. Cupnotiok. — KuiB: ['ene3a,2018. -256 c.:im.

3.3acekina T.M. ®di3uka 1 acTpoHOMIs (piBE€Hb CTAHAAPTY): MIAPYUYHHUK JJIs
1 1xnacy 3akmaaiB 3araiabHoOi cepeanboi ocBiTh / T.M. 3acekina, [[.O. 3acekin
K.:YOBIL] « Opion», 2019.-272¢.:1n

4.T'onoBko M. B.ta iH., ®@i3uka (piBeHb CTaHAAPTY): MiApyYHUK misg 10 kiacy
3aKJIaaiB 3arajapHoi cepeannboi ocBitu / M.B T'omoBko, 1O.C. Menbphuk, JI.B.
Henopox#s, B.B Ciniit. — K.:.Ilenaroriuna nymka, 2018.-208c.:11

5. T'onoBko M.B. Ta iH., ®i3uKa 1 acTpoHOMisl (piBE€Hb CTaHAAPTY): MIAPYUYHUK
s 11 knmacy 3aknafiB 3aranibHOi cepennboi ocBitd / M.B T'omoBko, LII.
Kpstuko, }O.C. Menbnuk, JI.B. Hemopoxus, B.B Cimiii. — K.:.Ilemaroriuna
nymka, 2018.-288c¢.:11

JlonaTkoBa:

1. 3acexina T.M. ®i3uka ( piBeHb cTaHAapTy): miapyyHuk g 10 kmacy
3aki. 3ar. cepen. ocBitu / T.M. 3acekina, J[.O. 3acekin — K.:YOBII « Opiony,
2018.-208c.:11

2. Cupotiok B.J[. ActpoHoMis (piBeHb CTaHIAPTY):,MiApyyHUK misa 11kmacy
3aKianiB 3aranbHOi cepenHboi ocBith / B.JI. Cuportiok.-KuiB “BumaBHUIITBO
“I"'ene3a», 160c.:11

3. Cupotiok B.JI. ®izuka (piBeHb cTaHAApTy):IiApydHuK s 10 kimacy
3akianiB  3aranbHOi cepeanboi ocBitu / B.J[. Cupotiok.-KuiB “BumaBHUIITBO
“T'ene3ay, c.:11

InrepHerpecypceu:

1.Caiit nnsa BunteniB ¢izuku micta Kuesa [Enektponnuii pecypc| — Pexxum
nocTymy Ao pecypey: phys.ippo.kubg.edu.ua.

2. «Bceykpaincpka mmkona ornaita» (https://Ims.e-school.net.ua/ )

3. Bikinenis [ Enexrponnuii pecypc| — Pexxum goctymy 10 pecypcey:
https://uk.wikipedia.org/wiki/.
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