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PoGouy mporpamy oOroBopuiii 1 CXBaIWJIM Ha 3acijaHHI IIMKJIOBOI KOMICIi
MaTeMaTuKH, 1HQOPMalIMHUX TEXHOJOrM Ta MPUPOJAHHYMX OCBITHIX KOMIIOHEHTIB
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I'omoBa UKI0BOT KOMiCii Onena BJJOBMYEHKO



1. OIINC OCBITHHOI'O KOMIIOHEHTA

HaiiMmeHyBaHHA MOKa3HUKIB

Po3nonaiy roqpun
32 HABYAJbHHUM ILJIAHOM

ACHHA

OCBITHIH KOMITIOHEHT

000B’I3KOBUI

3arajgbHa KUIBKICTH TOJIUH — 62

Jlekuii (ron.)

56
PoznimiB abo Tem — 3 KomOinoBaHi 3aHATTs (TO1.)
Pik BHBUCHHS OCBITHHOIO KOMIIOHEHTA — 2 0
Cemectp — 3,4 ITpaxkTuuni 3aHATTS (TOM.)
0
JlaboparopHi 3auaTTs (Toj.)
TrxHeBe HaBaHTAKCHHS 6
(ayAMTOPHUX TOAMH): CeMiHapchKi 3aHATTS (TO.)
IT xypc — 2 0
dopmMa 11JICyMKOBOTO KOHTPOJTIO 3aJ1iK

MoBa HaBuaHHs

YKPaiHChKAa




2. META, 3ABJAHHSA I KOMIIETEHTHOCTI
OCBITHBOI'O KOMITIOHEHTA

Meroro auciuruiind  «®i3uka 1 acTPOHOMIs € TIOCHTIJOBHE BHBYEHHS
MaiOyTHIMU (DaxIBISIMU OCHOBHHUX 3aKOHIB 1 MOJIOKEHb (DI3UKU 1 aCTPOHOMIT ISt
MI3HAHHS 3arajlbHUX 3aKOHOMIPHOCTEH SIBHIIl TPUPOIN; BUKOPUCTAHHS JAHUX 3aKOHIB
B ONEpPaTUBHOMY pO3B’s3aHHI MpoOJeM  arponpoMHUCIOBOIO  BHPOOHUIITBA;
OCBITJICHHS. MOXJIMBUX TMPHUKJIAJHUX 3aCTOCYBaHb (I3UYHUX 1 aCTPOHOMIYHUX
METO/IB 1 IPUJIAAIB y IPAKTUYHIN TISUTBHOCTI.

OCHOBHMMHU 3aBJAHHAMM BHBYEHHS (I3MKMA 1 aCTPOHOMII € CTBOPEHHS Yy
3100yBayuiB OCBITH JTOCTATHHO IIMPOKOI MIATOTOBKH B Taiy3i (i3MKH 1 aCTPOHOMI],
BOJIONIHHS (PyHAAMEHTAIbHUMHU TOHATTAMHU Ta TEOPISIMU KJIACHMYHOI Ta Cy4acHOl
¢13uKM Ta acTpoHOMIi, IO 3a0e3neuye iM e€(EKTUBHE ONAaHyBaHHA (PaXxOBUX
JTUCIUIUTIH ¥ TMOAAJIbIY MOXJIMBICTh BHUKOPUCTAHHS (DI3UYHUX 1 aCTPOHOMIYHHUX
OpyUHIMOIB Yy TnpodeciiiHiidi  aisuibHOCTI. CroOu BITHOCATBCS TAKOXXK HAaBYAHHS
3100yBadiB METOJJaM Ta HABUYKAM PO3B’SI3aHHS KOHKPETHUX 3aJ]1ad Ta O3HAHOMIICHHS
iX 13 CydyacHOI0 HAyKOBOIO amaparyporo, (GopmyBaHHS y 3700yBadiB HayKOBOTO
CBITOIVISIIY Ta Cy4acHOTO (pI3MYHOIO MHUCIJICHHS.

3rifH0 3 BUMOTAMH OCBITHBO-KBaTi(iKaIiitHOT XapaKTepUCTUKU 37100yBaq
MIOBUHCH:

3HATH:

1. ocHOBHI (i3WYHI BEIWYWMHH, OJMHMII iX BHMIPIOBaHb, OCHOBH TeoOpii

MOXMOOK Ta MpaBuiia 00OpOOJIEHHS PEe3yIbTaTIB BUMIPIOBAHb;

2. ¢yHIaMeHTalbHI MOHATTA ¥ Teopli KIACMYHOI Ta Cy4acHOI (i3MKHU 3 THM,
mo0 e(EeKTUBHO OMaHyBaTH CIeIliajJbHI HaBYajdbHI JUCHUIUIIHK Ta
BUKOPHUCTATH 3HaHHS (PI3MYHUX 3aKOHOMIPHOCTEN y MailOyTHIil poOOTI ;

3. MeTonu pOo3B'A3yBaHHS MPAKTUUYHUX (I3UYHUX 33]1a4 Ta MPoOsIeM;

4. mpuHUMNM J1i TpUiIaAiB, B TOMY YHCII EJIEKTPOHHO-OOUUCIIOBAILHOI

anaparypu;



5. 3Haru miuly dYacy Ta KaJieHJapi, OpIEHTYBaTHCS Ha MICIIEBOCTI 3a
JIOTIOMOI'0}0 HEOSCHHMX CBITHJI, BMITH IIOSCHIOBAaTH SBHIIA J000BOTO 1
PIYHOTO pyXy HEOECHHX TiJI;

6. PO3yMITH TPUYUHHU COHSYHMX 1 MICSIYHHMX 3aT€MHEHb, IMOSBU KOMET Ta
MeTeopiB, 3HaTH Oy1oBy COHSIYHOI CUCTEMU;

7. 3HaTH, SAK1 HeOECHI Tila CKJIagaroTh BCECBIT 1 YMM BOHHM BIJIPI3HSIOTHCS
(Tu1aHeTH, TIAHETHI CUCTEMHU, 30Pi, CKYMUEHHS 3ip, rajJaKTUKH, CKYITYCHHS
rajakTHK);

8. 3HATH, SKUMHU METOJaMU BEIyThCS aCTPOHOMIYHI TOCTIIKEHHS 3 TTOBEPXHI
3emili Ta 3a MEXXaMH 3€MHOT aTMOC(EpPH.

BMiTH:

- TMPOBOAMTH MaTeMaTHMYHE 1 CTaTUCTUYHE OOpoOJICHHS pe3y/lbTaTiB

BHUMIPIOBaHb;

-  KOPUCTYIOUHUCHh (DI3UYHUMHU  TOJOKCHHSIMH, 3aKOHAMH 1 TEOpPIsIMH,
3aCTOCOBYBaTM HaOyTi TEOPETHYHI Ta MpPaKTUYHI 3HAHHS BHACIIIOK BUBYCHHS
CreliaJbHUX TUCIHIUIIH 1 B MalOyTHIM poOOTI 13 CIEeIialbHOCTI;

- MOSICHIOBAaTH (DI3UYHI MPOIECHU Ta SBUIIA, sIKI BIIOYBAIOTHCS i 4ac poOOTH
Cy4acHUX MEXaHi3MiB Ta 00JIa{HAHHS.
IIpeameTHi i KJII0YOBI KOMIIETEHTHOCTI

Hagpuanns ¢i3uku 1 acTpoHOMIi 3A1HCHIOETHCS Ha KOMIIETEHTHICHUX 3acajiax i
nependadae (HOpPMyBaHHS KIIOUOBHX 1 MPEAMETHHX KOMIIETEHTHOCTEH 3100yBadiB.
3acobamu HaB4yasbHOTO TpenMery «®di3uka 1 acTPOHOMIs», HE3AIEKHO BiJ PIBHS
HOro oOmaHyBaHHS 3IIMCHIOETbCS (OPMYBAHHS KIFOYOBUX KOMIIETEHTHOCTEM,
HEOOX1THUX KOXKHIW CydacHIM JTIOAWHI 7S 11 KUTTEMISUTBHOCTI.

KomniereHTHICHUY MOTEHIIIaN HaBYAIBHOTO TpeaMeTa «Di3uka 1 aCTPOHOMIS

y (popMyBaHH1 KJIFOYOBUX KOMIIETEHTHOCTEH 3100yBadiB pO3KPHUTO y TAOJIHIII.

Karouosa IIpenMeTHMI 3MiCT KJII0Y0BOI KOMIIETEHTHOCTI i HABYAJIbHI
KOMIIETEHTHIC pecypceu 101 ii popMyBaHHA
Th

Cninkyeannsa | YMiHHS:
oeprcasnoro/
PIOHOI0




MO6010

- CIIJIKYyBaTUCSA 3a IPOOJEMATHKOIO IIPEAMETY CY4acHOIO
HAyKOBOIO MOBOIO 3 BHUKOPUCTaHHSIM YCTaJI€HUX (I3UUHUX W
aACTPOHOMIYHHMX TEPMiHIB Ta MOHSITD;

- YITKO Ta OJHO3HAYHO (QOpPMYINIIOBAaTH CYIKEHHA Ta
apryMEHTYBaTH 1X;

- HQJIAaro/pKyBaTH KOMYHIKAIli y TMpoOLEcCi BUPILICHHS
HaBYAJIbHUX 3aBJIaHb Ta BUKOHAHHS MMPOEKTIB;

- YITKO Ta CTUCIO BHUKIAQJAaTH OCHOBHMM (I3MUHMI Ta
ACTPOHOMIYHMH 3MICT MUTaHb Y TUCHMOBIH hopmi;

- TOTYBaTH Ta TMPEACTABIATH TMOBIIOMIICHHS, JOMNOBIIl Ta
pedeparu, Mpe3eHTyBaTH Pe3yJIbTaTH MPOEKTHOI JiSIIbHOCTI.
CrasJieHHs:

- BUSIBJISITH CTaBJICHHSI Ta BiJ3HA4YaTH poJib BITYM3HSAHOI HAYKH
Ta 1l BUJATHUX MPEACTABHUKIB; I[IHYBaTU HAYKOBY YKPaiHCHKY
MOBY;

- 00’€KTMBHO OIIHIOBaTH 1H(OpMAIliiiHI HAayKOBI HOBUHH,
30KpeMa, 3 HallOUIbII aKTyaJIbHUX HAMPSAMIB Cy4acHOi (Pi3UuyHOI Ta
aCTPOHOMIYHOI HAYKH.

HaBuaJabHi pecypeu:

- NIAPYYHUKU Ta MOCIOHHMKH, €JIEeKTPOHHI OCBITHI peCcypcH,

BIpTYaJIbHI TJaO0OpaTopii.

Cninkyeanns
IHO3eMHUMU
MO6amMu

YMmiHHA:

- OmepyBaTH HAMOUIbII BXUBAHUMHU B MIKHAPOIHIN MPaKTHUIIL
GI3UYHUMH Ta ACTPOHOMIYHUMH TEPMIHAMU;

- KOPUCTYBATHCS IHIIOMOBHHMH JIKEpellaMU SIK JOJaTKOBUMH
1111 YaC BUKOHAHHS HaBYAIbHUX 3aBJIaHb Ta IPOCKTIB;

- TPEACTAaBIATA PE3ylbTaTH MPOEKTHOI JISUIBHOCTI B
MDKHApOJHOMY HAyKOBOMY Ta OCBITHBOMY TMpPOCTOpi; Oparu
y4acTh B MIKHAPOJHUX (PI3MYHHMX Ta ACTPOHOMIYHMX KOHKYpPCAX;

- OoOroBOpIOBaTH  HAyKOBO-HaBUYaJIbHI npobiemMu 3
BUKOPHUCTaHHAM 1H(GOPMALIMHUX pecypciB 3 3100yBauaMM 1HIIMX
KpaiH.

CraByieHH:

- OIiHIOBaTH  OCOOJIMBOCTI  PO3BUTKY  (i3UYHOI  Ta
ACTPOHOMIYHOI HAayK B CBITi, BHECOK 3apyODKHHMX YYEHHX Yy iX
CTAHOBJICHHSI Ta CY4acCHI JIOCATHEHHS.

HaguanabHi pecypeu:
- IHIIOMOBHI 1H(MOPMaILIHHI JHKEpeia.

Mamemamuu-
Ha
KomnemeHmHi
cmop

YMinns:

- 3aCTOCOBYBAaTM MAaT€MaTWYHMM amnapar Uil pO3B’s3yBaHHS
(GI3MYHHUX Ta aCTPOHOMIYHMX 3a/1a4, OOTPYHTYBAaHHSI Ta IOBEACHHS
TBEP/XKCHB; OMpaIfOBaHHS, 1HTepIpeTanii, OLIIHIOBAaHHS
pE3yIbTaTIB €KCIEPUMEHTIB 1 CIIOCTEPEXKEHb; MOOYIOBU rpadikiB
(G13UYHUX TPOLIECIB; MOJIETIOBAaHHS (PI3UYHUX Ta aCTPOHOMIYHUX
sSBHI Y (hOpMI MATEMAaTHYHUX PIBHSHB 1 CITIBBITHOIICHb.




CrasJieHHs:

- YCBIIOMIIIOBAaTH BAXKIWBICTh  MaTeMaTUYHHX 3HAHb SK
IHCTpYMEHTapitl0  NPUPOIHUYUX  HAyK, HEOOXITHOI yMOBH
HaBuaJubHi pecypeu:

- 1H(dopmariiiHi JKepena, MO0 MICTATh PO3pPaXyHKOBI Ta
€KCIIEpUMEHTAJIbHI 3aBJaHHs 3 (h13UKH Ta aCTPOHOMII.

Ocnoeni
KomMnemenmHo
cmiy
npuUpoOOHUYUX
Haykax i
mMexHoN02iAX

YMmiHHsA:

- IIOSICHIOBATH SIBUIA IPUPOAU, PO3YMITH MPUHLIMII Ji1 Ta
OyZIOBYy Cy4acHOT TEXHIKH, MPUJIaIiB Ta 00N IHAHHA Ha OCHOBI
(GI3MYHKUX Ta aCTPOHOMIYHUX 3HAHB;

- XapaKTepu3yBaTy Pojib GI3MYHHUX 1 ACTPOHOMIYHUX 3HAHB Y
dbopMyBaHHI TPUPOAHUYO-HAYKOBOI KAPTHUHU CBITY;

- IUTaHyBaTH Ta peaji3oByBaTH (HI3MUHI Ta aCTPOHOMIUHI
CTIIOCTEPEIKEHHS M eKCIIEpPUMEHT, (DIKCyBaTH Ta OMpalbOBYBaTH i
NPaBIJIGHO IHTEPIPETYBATH Ta OILIHIOBATH iX PE3yNbTaTH;

- 10OMpaTH METOAM Ta 3aCOOU JOCHTIIKEHHS IPUPOAHUX SBHILL,
aJIeKBaTHI MMOCTABJICHUM 3aBJaHHSIM.
CraBiieHHA:

- YCBIIOMJIIOBaTH 3HayeHHs (I3UKM W acCTPOHOMII ISt
JOCIIJPKEHHSI HAaBKOJIUIIIHBOT'O CBITY;

- OUIHIOBATH CYyYacHI JOCATHEHHS NPUPOJHUYMX HayK Ta
NEPCIEKTUBH iX MOAAIBIION0 PO3BUTKY;

- BUSIBJISITU CTaBJICHHS J0 aKTyaJbHUX MPOOJIEM Cy4yacHOIro
IPUPOJIO3HABCTBA;

- (hopMyITIOBaTH OLIHOYHI CY[’KEHHS Ta IPOMOHYBATH LUIIXU
BUPIIIEHHS HAyKOBO-OCBITHIX 3aBJaHb.

HaguanabHi pecypceu:
1. cydacHa HaykoBa-OMyJsipHA IHPOpPMALis;
2. marepiaju Ta pe3yJIbTaTH KOHKYPCIiB JOCIIIHULIBKUX pOOIT;
- HaBYaJIbHE 00JIaJHAHHSA.

Ingpopmauiitno-u
ugposa
KoMnemeHm-HicH
b

YMmiHHA:

- BUKOPHCTOBYBATH 1H(POPMAIIiiiHI CUCTEMH JJIsI IBUIKOTO Ta
[IJISCTIPSIMOBAHOTO TIOIIYKY 1H(pOpMAIIii;

- BU3HAYaTH MOXJIMBI JpKepena iHdopMmaliii, BiiOuparu
HEoOX1IHYy iH(opMallifo, OIIHIOBATH, aHATI3yBaTH,
MEePEKOJOBYBaTH 1HGOPMAIIiFO;

- KOPUCTYBaTUCS CYyYaCHUMH TaPKETaMH  SIK
IHCTPYMEHTaJIbHUMHU Ta BUMIPIOBAaJIbHUMU 3aC00aMU;

- MpaioBaTd 3  BIPTyaJIbHUMH  JIaOOpPATOPISIMH,
IporpaMaMu-CUMYJIITOPAMHU;

- CTBOpPIOBAaTM Ta JAOCIIKYBaThU Mojedl (QI3UYHHUX 1
ACTPOHOMIYHMX SIBUIII.

CraBJ/ieHHSI:




- JIOTPUMYBaTUCS €TUYHUX HOPM I dYac poboTH 3
1H(hOpMAIIITHIME pecypcamu.
HaguaabHi pecypceu:

- SJICKTPOHHI OCBITHI PECYPCH Ta BIPTYaJIbHI J1a00paTopii.

Yminna YMiHHsA:
euumucs - IUIaHyBaTH  CaMOCTIiHE ONIpAaIOBaHHS HABYAJIBHOTO
6npoooexc | matrepiany 3 (pi3UKH Ta aCTPOHOMIT;
Hcumms - BU3HAYaTU I HaBYAJIBLHOT TISUIBHOCTI B
KOPOTKOTEPMIHOBOMY Ta JIOBFOTEPMIHOBOMY MEPioAax;
- 3OIUCHIOBAaTH CAMOCTIMHUN momyk iHpopMmaiii 3
BUKOPHUCTAHHSM PI3HUX BUIB JHKEPET;
- BUJIUIATH TOJIOBHE B OIpaIibOBYBaHii iHGOpMaIii;
CraBiieHHS:
- KPUTHYHO OIIIHIOBATH BJIACHI IOCATHEHHS;
- YCBIJOMJIIOBATH BAXJIUBICTh CAaMOOCBITH ISl YCIIIIHOTO
KUTTSL.
HaBuaJubHi pecypeu:
- HaBYaJIbHA Ta HAyKOBO-TIOMYJISIPHA JIITEPATYypa;
- ©JIEKTPOHHI OCBITHI PECYPCH.
Iniyiamu- YMminHa:
6Hicmb | - TpUAMaTH PIIICHHS MO0 BHOOPY HANOUIBIN ONTUMATbHUX
nionpuemaugic | aNbTEPHATUB I11]1 Yac BUPIIMICHHS HABYAJIbHUX 3aBAaHb 3 (DI3UKH Ta
mo aCTPOHOMIT;

- OpraHi3oByBaTH KOJEKTMBHY pOOOTYy HaJ BHUKOHAHHS
HABYAIBHUX TMPOCKTIB, PO3MOAULITH 3aBIaHHA MK WICHAMH
Tpyny;

- BUSIBJISITH 1HILIIATUBY Ta BIANOBIAAJIBHICTH MiJ Yac rpynoBOi
poOOTH HaJT HABYATHPHUMHU 33]Ja4aMU;

- pO3paxoByBaTH Ha OCHOBI OTPUMaHUX 3HAHb €KOHOMIYHY
€(eKTUBHICTb  BUKOPUCTAHHA  NOOYTOBUX  MpWIadiB  Ta
oOJaIHaHHSI, aJIbTCPHATUBHUX JKEPEN CHEPTil;

- MPOTOHYBaTH CHOCOOM Ta 3aCO0M €KOHOMIi €HEepreTUYHHX,
4acoBUX, (PI3UYHUX PECYpPCIB AHA—<ac y HaBUYAJIbHOMY MPOIIeCi Ta
OoOYTI.

CraBiieHHS:

- YTBEpI)KyBaTH pIBEHb CAMOOIIIHKH, 10 BIJIIIOBIIAE
00’€KTUBHHUM pe3yJibTaTaM HaBYAJIbHOI A1SUTHHOCTI;

- CIIBBITHOCUTH OYIKyBaHI Pe3yabTaTH Ta HEOOXITHI IS iX
TOCSITHEHHS PECYPCH;

- YCBIIOMJIIOBaTH JIOCSDKHICTH TOCTABJICHUX IUJIEH  sIK
pe3yabTaTy HamoJCTIMBOI Mparti;

- OIIHIOBATH EKOHOMIYHY €(EKTUBHICTh NPUUHATHUX pIlIEHb
MiJl Yac BUPIINIEHHS HABYAIbHUX Ta JOCHIIHUIILKUX 3aBlaHb 3
Gb13uKH i aCTPOHOMII.

HaBuaJjbHi pecypeu:




- JiTeparypa Mpo AisUIbHICTh BUYEHUX-(PI3UKIB Ta aCTPOHOMIB,
BIAKPUTTS Ta BUXOAU SIKUX MaJd BaXKJIMBE 3HAYEHHS IS
PO3BUTKY TEXHIKM 1 TEXHOJIOT1M Ta MaJH BIIYYTHUN €KOHOMIUYHUHN
e(exKT;

- 1H(popMalid TMpO BUKOPUCTAHHA CYYaCHUX HAyKOBUX
JIOCSITHEHD Y MPOMHUCIIOBOCTI Ta BUPOOHHUIITBI.

Couianvha ma

YMiHHA:

2POMAOAHCHKA - BIJICTOIOBaTH apryMEHTOBAHO CBOi MOINISIAM HA BUPIIICHHS
KomMnemeHnmHo HABYAJILHUX 33J]a4 Ta CIpPUUMATH apryMEHTOBaHI MPOMO3UIIIN
cmi TOBAPHIIIIB;
- JOTPUMYBATH MPUHITUITIB JIEMOKPATUYHOCTI Ta
BIJIMMOB1AQBHOCTI 11T Yac poOOTH B TPYIIi;
- aHaji3yBaTH 3HAYCHHS JOCSITHEHb BITUYM3HAHOI MPUPOTHUYO]
HAayKW QI PO3BUTKY YKPATHCHKOI JEpKaBW, TIABUIICHHS
100po0OyTY 11 TpOMaIsiH;
- TMPOMOHYBaTH MLUISIXM MIABUIIEHHS PIBHA COLIAJIBHOIO
PO3BUTKY Ha OCHOBI Cy4acHUX (h13UKO-aCTPOHOMIUHMX 3HAHb;
- TIPAIIOBATH y COIIaTbHUX MIPOEKTaX.
CraBJ/ieHHS:
- OI[IHIOBATH POJIb BITYM3HSIHOI (PI3UYHOI Ta ACTPOHOMIYHOI
HAyKH Y PO3BUTKY JIIOJICTBA;
- YCBIIOMJIIOBaTHM  MPIOPUTETHICTh  3arajbHOJIOACHKUX
[[IHHOCTEH Ta COIaJbHUX IHTEPECIB MPU BUPIIMICHHI HAyKOBHX,
€KOHOMIYHHMX Ta TEXHOJIOTTYHUX MTPOOIIEM.
HaBuaabHi pecypcu:
- HaBYaJIbHI 1 COIIaJIbHI IPOEKTH.
Ooéiznanicmep | YMiHHS:
ma - BU3HAYUTH POJib (PI3UKH Ta ACTPOHOMII y CTAHOBJICHHI
Camoeupajcen | 3araibHOIIONCHKOT KYIBTYPH;
HA Yy cghepi - MIOSICHIOBATH B3a€MOBILIMB IPUPOJHUYUX HAYK TA
Kynomypu 00pa30TBOPYOT0, My3HUHOTO, JTITEPATyPHOTO MHUCTEIITBA,;
- HaBOAUTH MPUKIIAIU TBOPUOI ISITBHOCTI BUJIATHUX
YKpaiHCBKHX Ta 3apyODKHUX YUCHUX-(P13UKIB 1 aCTPOHOMIB y
PI3HOMaHITHUX Taly3sX KyJIbTypH Ta MUCTEIITBA.
CrasJjieHHs:
- YCBIJOMJIIOBATH ICTOPUYHY €IHICTh MPOIECY PO3BUTKY
MPUPOTHUYOT HAYKU Ta KYJIbTYPH JIFOJCHKOT IIUBLTI3AIII].
HaguanabHi pecypceu:
- TBOPU MHCTELTBA, O10miorpadiyai MaTepiaial Mpo >KUTTA Ta
JISIBHICTh YISHUX-(P13UKIB Ta aCTPOHOMIB.
Exonoziuna | YMiHHA:
2pamommuicmap - BU3HAYaTH YMHHUKU Ta GAKTOPHU, K1 MOPYIIYIOTh EKOJIOTTUYHY
i 300pose pPIBHOBAry B MpUpOJi Ta MOOyTi;
Hcumms - JIOTpUMYBaTUCS TpaBWi O€3MeKH KUTTENISUIBHOCTI B

HaBaJbLHOMY IIpolIeci Ta MoOyTi;




JIOBK1JIIIS

CraBjieHHSA:

MMOJ0JIaHHS;

npoOJieM BYJIHULI, MICTa, KPaiHH.
HaBuaJubHi pecypeu:
- TUIAKTUYHI MaTeplalii €KOJIOTTIYHOTO 3MICTY.

- BHUKOPHUCTOBYBaTH OTpUMAaHI 3HaHHA JUIA
HETaTUBHOTO BIUIMBY Cy4acHOI TEXHIKM Ta TEXHOJIOTIi Ha cebe Ta
OTOYYIOYHX, 3a0€3MeUeHHs 3J0POBOTO CIIOCOOY JKUTTS;

- OPaBUWIBHO  YTWJII30BYBarhd MOOYTOBI
BIJIIIpallbOBaHI1 JpKepena eHeprii 1 CBITIa, HECHpaBHI NPUCTPOT;

- JONy4aTHCs 10 3aXOMdiB 1 MPOEKTIB MO0 BITHOBICHHS

- IOTPUMYBATHUCS MPABUI €KOJIOTIUYHOI TOBEIIHKHU.

- YCBIJIOMJIIOBaTH aKTYaJIbHICTh €KOJIOTTYHUX MpooOJieM y
Cy4aCHOMY CBIT1 Ta HEOOX1JHICTh X HEBIJKJIAIHOTO BUPIIICHHS;

- BUKOPUCTOBYIOYM 3HaHHS 3 (DI3UKU M aCTPOHOMII OIIHIOBATH
EKOJIOTIYH1 3arpo3d Ta e(QEeKTUBHICTh PI3HUX CHOCOOIB iX

- BUSIBJSITH TOTOBHICTh MPAKTUYHUMH JisIMU (Yepe3 ydacTb Y
NOPOEKTax, XUTTI TPOMAaM) CHOPUATH BHUPIIICHHIO €KOJIOTTYHHUX

SMCHIIICHHA

BIAXOOU Ta

3. MIPOI'PAMA OCBITHBOI'O KOMIIOHEHTA

Po3aia 5
I'eomeTpu4Ha Ta XBIJILOBA ONTHKA.
Jlexnist
Tema: Ilpupona cBitia. [lomupenHs cBitiaa.
3aKkoHM BiZOMBaHHA i 3aJIOMJICHHA CBiTJIA.
Inaun
1. EnextpoMaruiTHa Teopis CBITiA.
2. KBaHTOBa Teopis CBITIIA.
3. IIpuauun I'roiirenca.
4. llIBuKiCTh MOITUPEHHS CBITIIA.
5. 3aKkoHH B1IOMBAHHA 1 3aJIOMJICHHS CBITIIA.
6. [Toka3HUK 3aTOMJICHHS.
7. TloBHe B11OMBaHHS CBITIIA.

Jliteparypa: [3, c. 118-123]



Jlekuis
Tema: I'eomerpuuna ontuka. Jlinzu.

ILinan
1. [IpoxomkeHHs CBiTIa Yepe3 MIOCKO MapaleibHy MIACTUHY, TPUKYTHY MPU3MY.
2. 30upanbHa 1 po3CcitoBalibHA JIIH3U.
3. ®opmyra TOHKOI JIH3H.
4. OnTUyHI NPUIAJIH.
Jliteparypa: [3, c. 139-148]

JlaGoparopna pooora.
Tema: « BU3HAYEHHS NOKA3HUKA 32JIOMJICHHS CKJIA».

Ilinan
1. O3HailoMJIEHHS 3 METOIUYHUMHU PEKOMEHIAIIIMUA 10 BUKOHAHHS pOOOTH.
2. BukoHaHHs poOOTH 3r1JHO PEKOMEHIALIIM.
3. Po3paxyHOK Ta BUCHOBKH IO pOOOTI.
Jliteparypa: [3, c. 118-123]

JlaGopaTopHa po6ora.
Tema: «BuznaueHHsi GPOKYCHOI BiICTaHI | ONTHYHOI CUJIM JITH3H.

ILinan
1. O3HailoMJIEHHS 3 METOIUYHUMHU PEKOMEHIAIISIMH /IO BUKOHAHHS POOOTH.
2. BukoHaHHsI poOOTH 3T HO PEKOMEH/IaIlii.
3. Po3paxyHOK Ta BUCHOBKH 110 POOOTI.
Jliteparypa: [3, c. 139-148]

Jlexuist
Tema: Intepdepenuisi, 1uppakiis cBitia.

ILian
1. binpusma ®@penenst. Koabopy TOHKUX MITIBOK.
2. Kinbis Herorona.
3. Audpaxuisg citia. Judpakuiiina pemiTka.
4. KonTpoarsHa pobora.

Jliteparypa: [3, c. 125-132]



Jlekuis
Tema: {ucnepcisi cBiT/ia. BunpomMiHIOBaHHS Ta CIIEKTPH.
ILinan
1. qucmnepcis cBiTia.
2. YO Tta Y yacTtuHa cniekrpa.
3. PenTreniBchki mpoMeHi X 3aCTOCYBaHHS.
4. Buau criexTpis.
5. CnekTpalibHUI aHai3.
Jliteparypa: [3, c. 123-125]
JlaGoparopna pooora.
Tema: «Bu3HaueHHs 10BKUHH CBITJIOBOI XBHJII 32
A0NMOMOI00 TU(PpaKIiiiHOI peliTKI.
ILinan
1. O3HailoMJIEHHS 3 METOIUYHUMHU PEKOMEHIAIIIMU /0 BUKOHAHHS pOOOTH.
2. BukoHaHHsI poOOTH 3TiHO PEKOMEH/Iallii.
3. Po3paxyHOK Ta BUCHOBKH IO POOOTI.
Jliteparypa: [3, c. 125-132]
Po3aia 6
KBanToBa onTuka ta eaxemMenTH Qizuku aroma.
Jlekuisn

Tema: HBI’IH_Ia, 110 MOACHIOIOTH KBaHTOBI BJIACTHBOCTI CBiTJIA.

Iinan
1. Tuck cBitna.
2. 3aKOHHU 30BHINTHBOTO (HOTOCHEKTY.
3. PiBusinus EitHmireiina.
Jlireparypa: [3, c. 156-173]
Jlekuis

Tema: Teopis bopa.

IL1an

1. [TonsTTs Ipo Teopiro bopa.



2. BunpomiHtoBaHHS Ta MOTJIMHAHHS €HEPTil aTOMOM.
3. KBaHTOBI1 reneparopu.
Jliteparypa: [3, c. 159-164]
Jlexuist
Tema: Pa1ioaKTUBHICTb.
Iinan
1. 3acoOu crocTepekeHH 1 pEECTPALlii 3apSIPKEHUX YaCTHHOK.
2. PanioakTUBHICTB, SIK SIBHIIE, IO MIATBEPKYE CKIATHY OYyIOBY Sapa aToMa.
3. Ckiag aTOMHUX Si7EP.
Jliteparypa: [3, c. 173-179]
Jlekuis
Tema: SnepHi peakuii.
ILinan
1. [Toxin BaxkkuX aTOMHUX siiep. JIaHIForoBa peaxiiist moity.
2. SlnepHuil peakTop.
3. TepmosiiepHi peaxiii
Jliteparypa: [3, c. 179-186]
Jlekuis

Tema: EnemenTapui yactunku. legexT macu aTOMHHX szIep.

Ilinan
1. EnemenTapHi 4aCTUHKH.
2. Enepris 3B’ s3Ky.
3. Hedekt macu.
4. KonTpoarsHa poOora.
Jliteparypa: [3, c. 173-176,186-196]
Po3nin 7
AcTpoHOMisi
Jlexnist

Tema: IIpeamer acTpoHoOMii.

IL1an



1. [IpenmeT acTpoHOMI].
2. Ti po3BUTOK i 3HAYEHHS B )KUTTi CYCHLILCTBA.
3. KopoTkuii orisin 06’ €KTIB TOCTIHKEHHS B aCTPOHOMIT
Jliteparypa: [4, c. 1-16]
Jlekuis

Tema: HeOecHa cepa.

Ilnaun
1. HeGecHi cBiTmiia i HebecHa cdepa.
2. Cysip’s.
3. 30psiHi BETUYUHHU.
Jliteparypa: [4, c. 16-21]
Jlekuist

Tema: Yac. Kanenaapi. 3akonu Kemuiepa.

ILiian
1. AcTpoHOMIsI Ta BU3HAUEHHS Yacy.
2. Turm kaneHgapis.
3. HebecHi koopauHaTu.
4. 3axonu Kenuepa.
Jliteparypa: [4, c. 21-52]
Jlexuist

Tema: BuBueHHs 30pSIHOTO Heba 32 J0MOMOI0K0 30PSTHOL KAPTH.
IL1an
1. Kapra 30pstHOrO HeOa.
2. Buznauenns Bijcranei 10 HeOeCHUX CBITHIL.
Jliteparypa: [4, c. 16-21]
Jlekuis
Tema: CoHsiuHA cucTeMa.
IL1an
1. Conre.

2. CoHg4Ha cUCTEMA.



3. 3emus.
Jliteparypa: [4, c. 68-75,112-126]
Jlekuis

Tema: Ili1aneTH 3¢MHOI Py TA TiraHTH.

IL1an
1. Ilnaneru 3eMHOT TPYyIIH.
2. IlnaneTu rirantu.
3. Micsp.
Jliteparypa: [4, c. 68-96]
Jlekuist

Tema: MaJti Tij1a COHIYHOI CHCTEMM.

ILinan
1. Acrepoinmu.
2. Komern. Ix BimkputTs i pyxX.
Jliteparypa: [4, c. 96-105]

Jlekuis

Tema: Hama I'nnakruka.

ILinan
1. Monounuii lnsx 1 [anaktuka.
2. Pyx 3ip y lNanakruiii.
3. Pyx CoHsiuHO1 cUCTEMHU.
Jliteparypa: [4, c. 148-160]
Jlexuist

Tema: Inuri 30psHi cucremu.

ILnan
1. OCHOBHI XapaKTEPUCTUKY T'AJIAKTHK.
2. PagioramakTuk 1 KBa3apH.
Jlireparypa: [4, c. 160-170]

Jlekuis

Tema: MarepiajiicTH4Ha KAPTHHA CBITY.



1. MerarainakTuka.

2. Kocmortoris.

IL1an

Jlireparypa: [4, c. 170-176]

4. CTPYKTYPA OCBITHBOI'O KOMIIOHEHTA

Ha3Bu 3micToBuX
O3B 1 TEM

KinpkicTe roguna

JIeHHa popma

3aouna gopma

yChOT

y TOMY YHCII1

Ja

1H

c.p.

yChOT
0

y TOMY YHCII

JJa

0

J| I

1H
A

C.p.

8

9110] 11

12

13

[Tpupona ceitna.
[TommpenHs cBiTia.
3aKoHU B1IOMBAHHS 1
3aJIOMJICHHSI CBITJIA.

l'eomerpuuna
omnruka. JIiH3u.

Jlaboparopna pobota
No 1. «Buznauenns
MOKa3HUKa
3QJIOMJICHHSI CKJIay.

JlaGoparopna poboTta
No2. «BuzHaueHHs

b oKycHOI BijIcTaHI 1
OINTUYHOI CUJIU
JTH3WY.

[arepdepeniis,
JrdpaKIls CBITIIA.

JlaGoparopna pobota
No3. «Buznauenns
JIOBKUHHU CBITIIOBOI
XBUJI1 32 JOTIOMOTOIO0
nudpakiiiHol
PENIITKIY.

JHucnepcis cBiTIIa.
BunpowmintoBanss ta
CIEKTPH.




1 2 3141516 10| 11 |12 [ 13
KonTponbHa pobdota 2 2 01-1 -1 - N
Pa3om 3a 3MicTOBUM 20 (14| -| 6 - - | - - -
PO3aiJI0M

Po3ain 2
SBuma, 110
MIOSICHIOIOTH KBAaHTOBI 4 4 1 -1 - - S . - -
BJIACTHUBOCTI CBITJIA.
Teopis bopa.
KBanToBi 2 21 -1 - - S . - -
TeHEePaTOpH.
Pai0aKTUBHICTS. 2 21 -1 - - . - -

II cemeTp
SnepHi peakii. 2 21 -1 - - . - -
EnemenrapHi
qacTUHKHU. JlepexT 2 2 -1 - | - - -] -
MAacH aTOMHUX SIAep
KonTponsHa poborta 2 2 -] - - -] - - -
Pa30}w 3a 3MICTOBUM 4 lal-1ol- e ) )
PO3aiJIoM

Po3nia 3
IIpenmeT acTpoHOMIT 2 21 -1 -] - -
HebGecHa cepa. 4 4 | -] - | - N
Yac. Kanennapi.

4 4 1 -] - - - - - -

3akonu Kemepa.
BuBueHHs 30pstHOTO
HeOa 3a JIOIOMOT 00 4 41 -1 - - S - -
30PSHO1 KapTH.
CoHsAYHA cCHUCTEMA. 2 20 -1 - - - | - - -
IImanetu 3eMHOI1 5 > | ] e ] ]
I'PYIHY Ta TTaHTH.
Mauti Tij1a COHSIYHOT ) 2l ) o ) ]
CHCTEMH.
Hama I'anakTuka. 2 21 -1 - - S - -
IH111 30psH1 5 >l L] N
CHCTEMH.
MaTepianic?HqHa ) ]l L]
KapTHHA CBITY.
KonTponbHa pobota 2 201 -1 -] - I
Pa30£w 3a 3MiCTOBUM 28 |28l .10 |- N ] ]
po3aiJIoM
BCBHOI'O 62 |56|-| 6 | - N . - -




5. Temn cemiHApPCbKUX 3aHATH - ()

6. Temu npakTU4YHMX 3aHATH — ()

7. TEMU JIABOPATOPHUX 3AHATD.

KinekicTh
No TOINH
Haz3Bsa temu
3/ JIEHH
a 3a04YHA

Bu3HaueHHs MOKAa3HUKA 3aJIOMJICHHS CKJIA.

N | —

2
BusHaueHHs (hOKYCHOI BIJICTAaH1 1 ONTHYHOI CHJIM JIIH3H. 2 -
3. | BusHaueHHS [OOBXHMHHU CBITJIOBOI XBHJI 3a JIOIIOMOTOIO 2
JUGPAKIIHHOL PENTITKH.

Bcboro ronmn 6 -

8. Camocriiina pooora - 0 rox.
9. Koncyabrauii - 0 roa.

10. METOAU HABYAHHS
[lin yac BuUKIaACHHS JIEKIIMHOTO MaTepiandy: JEKIlis, IOBIJIOMJIEHHS Ta

3aKpIIJICHHs] HOBUX 3HaHb, PO3MOBIIL, Occija; 300pa)keHHs CXeM Ha JOIIIl 1 Ha
mjiaKarax; JEMOHCTpallisi HasgBHMX MAakKeTiB 1  MOJAEJIEH; JeMOHCTpallis
BiJleoparMeHTiB, MyJIETUMEIITHE BUKIIAJICHHS MaTepiary JICKITii.

[Tin yac mpoBeneHHs TabOpaTOPHUX 3aHATH: EKCIIEpUMEHTalbHa JaboparopHa
po0oTa 3a METOAUYHMMH BKa31BKaMH 3 BHUKOPUCTAHHSAM J1a0OPATOPHHUX YCTAHOBOK,
O3HAHOMIICHHS 3 KOHCTPYKII€IO IIOYMX JIA0OpAaTOPHUX YCTAHOBKAaX; MPOBEIACHHS
eKCIIEPUMEHTY, O0poOKa 1 aHali3 OTPUMAHMX pEe3YyNbTaTiB 3 BHUKOPUCTAHHSIM
PO3paxyHKOBHX KOMIT IOTEPHHX MporpaM Ta rpadiuHoi 1HTeprperaunii OTpUMaHUX
pe3yNbTaTIB.

11. METOJHU KOHTPOJIIO
[lin yac BuUBYEHHsA Marepially IUCHUIUTIHU TMependadacTbCsi MPOBEICHHS

MiICYMKOBUX KOHTPOJBHUX pPOOIT B KIHII PO3ILTIB BUBUEHHS Kypcy. Ilotounuit
KOHTPOJIb YCIIITHOCTI 3A1MCHIOETHCSI HA OCHOBI, IPOBEJCHHS YCHOTO OMHUTYBAaHHS Ta

CaMOCTIMHHUX POOIT, 1 3aBEPUIYETHCA 3AT1KOM.

12. KPUTEPIi OLITHIOBAHHS BUIMTOBIIEN 3JO0BYBAYIB OCBITH I/
YAC TEOPETUYHMX I JIABOPATOPHUX 3AHATH



Kpurepii oniHloBaHHA PiBHSI BOJIOAIHHSA 3100yBa4aMM OCBIiTH

TCOPETUYHUMHU SHAHHAMHU

PiBHi HaBYaJIBLHHUX
JOCSATHEHDb
3100yBaYaMu
oCBiTH

bamm

Kpurepii ouinroBanus
HABYAJbHUX IOCATHEHb 3100yBaYaMM OCBITH

I. [TouarkoBui

3m00yBay BOJIOJIE HABYAJIBHUM MarepiajioM Ha pIBHI
pO3Mi3HABaHHS SIBUI] TNPUPOAH, 34 JOIOMOTOIO
BHKJIaJaua BIATMOBIa€ HA 3alUTaHHS, 110 MOTPEOYIOTh
BlAmoBial “Tak’” un “Hi”.

3100yBay ONUCye MPUPOJHI SIBUIIA HA OCHOBI CBOTO
MOTICPETHLOTO  JIOCBIMY, 3a JOTIOMOTOIO0 BHUKJIajada
BIIMOBIAAE  HA  3alHWTaHHA, 10  MOOTPeOYIOTh
OIHOCJIIBHOI BIIITOBIII.

3n00yBay 3a JIONOMOIOK BHKJIaJaya OIKCYE SIBUIIE
ab0 MOro 4acTUHU y 3B’s3aHOMY BUIVIS1 O€3 MOSACHEHD
BIIMOBIAHUX TPUYMH, Ha3uBae (i3UUHI SABUIIA,
PO3pI3HAE MO3HAYECHHS OKpEeMHX (DI3UYHUX BEJTUYUH.

IL.
Cepennii

3n00yBa4 3a JOMOMOTOI0 BHUKJIa/Jadya OIMUCYE SBHIIA,
0€3 MOSCHEHb HABOAWUTH MPUKIAAN, IO I'PYHTYIOTHCS
Ha HOro BIJIACHUX CIOCTEPEKEHHSAX YW Marepiam
N1ApYYHUKA, PO3MOBIASX BUKIaa4a TOMIO.

3100yBay OMUCYE SBUINA, BIATBOPIOE 3HAYHY YACTUHY
HABYAJIBHOTO Marepiaiy, 3Ha€ OAMHUII BUMIPIOBAHHS
OKpeMuX (I3UYHUX BEJIMYWH, 3aMHUCYE OCHOBHI
dbopMyiu, piBHSHHS 1 3aKOHHU.

3nm00yBad  MOXKE 31 CTOPOHHBOIO  JIOTIOMOTOXO
MOSICHIOBATH  SIBUINA,  BUMNPABIATH  JOMYIIEHI
HETOYHOCTI (BJIAcHI, IHIIMX 3100yBa4yiB OCBITH),
BUSIBJISIE €JIEMEHTApHI 3HAHHS OCHOBHHUX TIOJIOKEHB
(3aKOHIB, OHATH, (POPMYII).

I11.
JlocTaTHii

3n100yBau MOXKE TMOSICHIOBATH SIBMILA, BUIIPABISTH
JOMYIIEH!I HETOYHOCTI, BUSBJISE 3HAHHS 1 PO3YMIHHS
OCHOBHHMX TIOJIOKEHb (3aKOHIB, TOHSATb, (QOpMYI,
Teopii).

3100yBay yMi€ TIOSICHIOBAaTH SIBUINA, AaHaII3yBaTH,
y3arajbHIOBaTU 3HAHHS, CHUCTEMaTU3yBaTh ix, 3i
CTOPOHHBLOIO JOIOMOTOI0 (BHKJIagada, OJHOTPYITHHKIB




PiBHi HaBUaIBLHHUX
JAOCSATHEHb
3100yBaYamMu
OCBITH

Kpurepii oninroBanns

baam .
HABYAJbLHUX JIOCATHEHDb 3100yBaYaMM OCBITH

TOILI0) pOOUTH BUCHOBKHU.

3m00yBad BUIBHO BOJIOAIE BUBYCHHM MaTepiajioM y
CTaHJAPTHUX CUTYAIlisX, HABOAUTH MPHUKIAAN MHOTO
MPAKTUYHOTO 3aCTOCYyBaHHS Ta apryMEHTH Ha
1 ITBEPHKEHHS BIACHUX TYMOK.

3100yBay  BIJILHO BOJIOJI€E BUBYCHUM MaTepialioMm,
YMUIO TOCITYTrOBYETHCS HAYKOBOIO TEPMIHOJOTIEIO,
BMi€ ONpaIbOBYBAaTH HayKOBY 1H(pOopMAIIio
(3HaxomuTH HOBI (akTh, sBHINA, 1/1€i, CaMOCTIHHO
BUKOPHCTOBYBATH iX BIJMOBITHO /IO MOCTABJICHOI METH
TOIIO).

10

V.
Bucoxkni

3100yBay Ha BUCOKOMY PIBHI ONaHyBaB MPOTPaMOBHIT
Marepiana, CcaMOCTiHHO, y MeXaX YHWHHOI Iporamu
OIIHIOE  PI3HOMAHITHI  sBHINA, (aKkTH, Teopii,
BUKOPHUCTOBYE  3100yTi 3HaHHS 1 BMIHHA ¥
HECTAHJIAPTHUX  CHUTYyallisX, MOMUOM0e  HAOyTI
3HAHHS.

11

3100yBa4y BUIBHO BOJIOJIE MPOTAaMOBHUM MaTepialioMm,
BUSIBJISIE 3/1I0HOCTI, BMI€ CAMOCTIMHO MOCTaBUTU METY
JTOCHI/DKEHHS, BKazye NUIAXW il peai3ailii, poOUTh
aHaJi3 Ta BUCHOBKH.

12

Kpurepii oiHlOBaHHSI HABYAJILHUX J0CATHEHb 3100yBaviB OCBIiTH
NP BUKOHAHHI JJA00PaTOPHHUX TA NPAKTHUYHUX POOIT

PiBHI HABYAJIBHUX
NOCATHEHb
3100yBa4iB 0CBIiTH

Kpurepii ouiHloBaHHS HAaBYAJIbHUX
HOCSATHEHDb 3100yBaviB OCBITH

3n00yBay EMOHCTPYE BMIHHS KOPUCTYBATUCS OKPEMUMU

npuwiagaMyd, MOXE CKJIacTH CXeMy JOCHiay Jume 3
IloyaTKoBHii PiBEHD | TOMIOMOTO0 BHKJIaJa4a, BUKOHYE YACTUHY POOOTH, MOPYIIYE
(1 -3 6aan) MOCIIIOBHICTh ~ BUKOHAHHA  poOOTH, BigoOpakeHy B
IHCTPYKIIli, HE pOOUTH CaMOCTIHHO BHCHOBKH 32
OTPUMAHUMH PE3YIbTaTaAMH.
Cepeniii 3100yBa4y BUKOHY€E pOOOTY 3a 3pa3koM (1HCTPYKIIi€r) abo 3
piBeH JIOTIOMOTOK0 BHIKJIaJlaya, pe3ysibrar poOoTH 3100yBaua aae
. MOXXJIMBICTh 3pOOUTH TPaBHJIbHI BHCHOBKH a00 iX YacTHH
(4 - 6 6aiB) P P M

111JT YaC BUKOHAHHS POOOTH JOMYIICHI ITOMHMIIKH.




PiBHI HABYAJIBHUX
NOCATHEHb
3100yBa4iB OCBITH

Kpurepii ouiHloBaHHS HABYAJIbHUX
HOCSATHEHb 3100yBaviB OCBITH

3100yBay CcaMOCTIMHO MOHTye HeoOXigHe 0OJagHaHHs,
BUKOHY€E POOOTY B TIOBHOMY O00Cs31 3 JOTPUMAHHSIM

JlocTaTHil o , ) .
piBens H€0§X111H01 MOCTINOBHOCTI  NMPOBEJICHHs JIOCHiNiB  Ta
(7 - 9 Ganis) BUMIPIOBaHb. Y 3BITI MPABUIBHO 1 AKypaTHO BUKOHye
3anucu, Tabnuill, cXeMu, rpadiku, po3paxyHKH, CAMOCTIHHO

pOOHUTH BUCHOBOK.

3n100yBay BUKOHYE BCl BHUMOTH, TIepeAdadeHi s
JOCTaTHbOTO PIiBHSA, BHKOHYE pPOOOTYy 3a CaMOCTIMHO
Bucokuii CKJIQZICHUM IUIaHOM, POOUTH aHali3 pe3ysibTaTiB, pO3PaxoBye
piBeHb NOXMOKK (KO mnoTpedye 3aBAaHHs). bBiabll BHCOKUM

(10 - 12 6axiB)  |piBHEM BBa)Xac€ThCs BUKOHAHHS POOOTH 3a CaMOCTiIHHO

CKJIQJICHUM OpUTIHAJIBHUM INIAHOM a00 YCTAaHOBKOIO, iX
OOTPYHTYBaHHS.

N —

)}

13. METOAUYHE 3ABE3IIEYEHHSA
OCBITHBOI'O KOMITIOHEHTA

OpienToBaHa HaBYaJbHA MPOTPaAMa;

Po6oua HaByaibHa Mporpama;

Cuiabyc

KoHcriekTy JeKIii;

MeronuuHi pekomMeHalii 10 1abopaTopHUx pooiT;
KoMrteke TupeKTopCchKoi KOHTPOIBHOI POOOTH;
TecToBi 3aBHaHHS 10 KOHTPOJIBHUX IO PO3/iIax;

NownkLbhe=

14. PEKOMEH/IOBAHA JIITEPATYPA
BA30OBA

. Cupotiok B.JI. ®izuxka. [igpyunuk mist 10 knacy. Kuis : T'enesa, 2018.
. I'enpgenmreitn JILE. ®izuka. Iligpyunuk mis 10 kmacy. XapkiB : ['iMHa3is,

2010.272 c.

. Cupotiok B.J[., Mupommnivenko FO.b. ®@i3uka i acrponomis. [lianpydaanx s

11 xmacy. Kuis : I'enesa, 2019. 368 c.

. Kimmvmummn LLA., Kpsuko LII. Actponomis. ITigpyunuk mis 11 knacy. KuiB :

3HanHA Ykpainu, 2002. 192 c.

I'onuapenko C.VY. ®@3uka. [Tigpyunuk mis 10 knacy. Kuis: Ocsita, 2002. 319 c.
I'onuapenko C.Y. ®izuka. [linpyunuk qis 11 kmacy. Kui: Ocgira, 2002. 319
C.



7. Tonuapenko C.V. ®izuka: [lpoOHuii HaBuaapHUM MociOHUK mis 10 kiacis
JIIEIB Ta KJaciB MPpUPOAHUUO-HayKoBoro npodintto. KuiB : Ocsita, 1995. 430
C.

8. T'onuapenko C.Y. ®izuka: [IpoOHuii HaBYanpbHUN TOCIOHMK 1t 11 KiaciB
JineiB Ta KjiaciB mpupogHHUo-HaykoBoro mpodimo. Kuis : Ocita, 1995. 448
c.
9. Kopmak €.B., Jlsmenko O.l., CaBuenko B.®. ®izuka. 9 knac: IIpoOHwmii
HIAPYYHUK U1 3arajibHOOCBITHIX WKL, KuiB : BT® «llepyn», 2000. 232 c.
10.Kopmak €.B., Jlamenko O.I., CaBuenko B.®. ®izuka. 10 knac : [ligpyunux
JUISl 3aralibHOOCBITHIX HaBuyajdbHUX 3akianiB. Kuip : BT® «Ilepyn», 2002.
296¢

11.Kopmaxk €.B., JIsmenko O.1., Capuenko B.®. ®i3uka. 11 kinac. [liapydsuk ams
3araJIbHOOCBITHIX HaBuajbHUX 3akiafiB. Kuis : BT® «Ilepyn», 2002. 294c

12.T'enbdrar .M. 30ipHUK pI3HOPIBHEBUX 3aBJIaHb JUIsl IEP>KABHOI IMiJICYyMKOBOI
arectanii 3 pizuku. Xapkis: ['imuasis, 2003. 80 c.

13.Tyn3s B.B. ®isuka. [TociOHUK It MiATOTOBKM Ta MPOBEIEHHS TEMATHYHOIO
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