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[Iporpamy mpoBeneHHs cmiBOeCiIM 3 (BI3UMKH YKJIAJACHO HAa OCHOBI YMHHHX
nporpam 3 ¢i3uku 1 7 —11 knacis.

Marepianmu nporpamu 3 (i3WKH MOAUICHO HA TI'SITh TEMAaTUYHUX OJIOKIB:
«Mexanika», «MomnekynsipHa ¢i3uka Ta TepMoAuHamikay, «EnexTpoanHamikay,
«KonmuBanuss 1 xBuil. Ontuka», «Enementn Tteopii BiaHOcHOcTI. KBaHTOBa
d13uKay.

®i3uka € (QyHIaMEHTAIBHOI HAyKOlO, SIKa BHBUYA€ 3arajbHl 3aKOHOMIPHOCTI
nepediry NMpupoJHUX SIBHIL, 3aKJIaJla€ OCHOBH CBITOPO3YMIHHSI Ha PI3HUX PIBHAX
Mi3HaHHS MPUPOJHN 1 Ja€ 3araibHe OOTPYHTYBAHHS MPUPOIHNYIO-HAYKOBOI KAPTUHHU
cBity. CydacHa ¢i3uka KpiM HAyKOBOTO Ma€ Ba)KJIMBE COIIOKYJIbTYpHE 3HAUCHHS.
Bona crama HEBI'€MHOIO CKJIQJ0BOI0  KYJIBTYPH BHCOKOTEXHOJIOTTYHOTO
iHopMariitHoro cycninbeTBa. OyHIaMEHTAIBHUN XapakTep (i3WYHOTO 3HAHHS K
dimocodii Hayku 1 METOAOJOTIi MPUPOJO3HABCTBA, TEOPETUYHOT OCHOBHU Cy4acCHOI
TEXHIKA 1 BUPOOHMYMX TEXHOJIOT1N BHU3HAUA€ OCBITHE, CBITOIISAIHE Ta BUXOBHE
3HAYEHHS MIKUTBHOTO Kypcy (i3UKH SIK HaBYAJIBHOTO MpeAMeTa. 3aBIsKU IIbOMY B
CTPYKTYpl OCBITHBOI Tally3i BIH Bimirpa€ pojb ©0a30BOTO0 KOMIIOHEHTA
OPUPOJHUYO-HAYKOBOI OCBITM 1 HAJEXWUTh JO 1HBApiaHTHOI  CKJIAJ0BO1
3arajbHOOCBITHBOI MIATOTOBKHM YYHIB B OCHOBHIM 1 CTapUIli IIKOJI.

Ha BctynmHomy BumpoOyBaHHI 3 (I3MKM BCTYNHHK J0 BIHHHUIIBKOO
JIEp’)KaBHOTO TEJArorivHoro yHiBepcuteTy imeHi Muxaiina KouroOuHChKOTro
TIOBHHEH TTOKa3aTH:

a) MIMOOK1 3HAHHA 1 PO3YMIHHS SIBUL] 1 TPOULECIB, (PyHIaMEHTaJIbHUX
JIOCH1JIIB, OCHOBHUX MOHSATH, 171ea130BaHUX MOJIEJICH;

0) BMiHHS TOYHO (DOPMYJIIOBAaTH 3aKOHU, IPHUHIIAIIKA, OCHOBHI ITOJOXKEHHS
Teopil, 300pakaru mpoiiecu rpadiuHo, aHami3yBaTd Gi13UdH1 TPoOIEMU;

B) BIICBHEHE  BOJIOJIHHA  MPAKTHYHUMHM BMIHHSIMH Ta  HaBUYKAMH
3aCTOCYBaHHS TEOPETUYHUX 3HAHB y PO3B’SI3yBaHHI 3a]]a4, BUKOHAHHI TECTIB.

Iepeaik po3aijiiB i Tem

MEXAHIKA

OcHoBn kiHematuku. Mexaniunuii pyx. Cucrema BiIIKY. BigHOCHICTBH
pyxy. Marepianbna Touka. Tpaekropis. IHnsx 1 mepemimenHsa. IlIBuakicTs.
JlomaBaHHSI IIBUAKOCTEH.

HepiBnomipauit pyx. CepeaHss 1 MUTTEBA MIBHAKOCTI. PiBHOMipHHI 1
piBHOompuckopeHut pyxu. Ilpuckopenns. I'padiku 3aJIeKHOCTI KiIHEMaTUYHHUX
BEJIMYMH B1J1 Yacy Py PiBHOMIPHOMY 1 pIBHOIIPHUCKOPEHOMY pyXax.

PiBHOMipHU# pyx mo xoiy. Ilepiox 1 wactora. JliHiitHa 1 KyTOBa IIBUAKOCTI.
JIlo1eHTpOBE NMPUCKOPEHHS.

OcHoBu quHamiku. [lepmmii 3akon HeioToHa. [HEpIianbHi CUCTEMU BiITIKY.
[TpuHmmn BigHOCHOCTI amies.

Bzaemomis tin. Maca. Cwna. [lomaBanns cwi. Jpyrwmii 3akoH HproToHa.
Tperiit 3akoH HproToHa.

I'paBitariiiini cunu. 3akoH BCECBITHBbOrO TsDKIHHS. Cuna TsokiHHS. Pyx Tina
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1] TI€F0 CYJIH TSOKIHHSA.

Bara tinma. HeBaromicts. Pyx mryunmx cynyTtHuKiB. Ilepmia kocmidna
IIBUJIKICTD.

Cuu ipyxHOCTI. 3akoH ['yka.

Cumu tepts. KoeditieHT teprs.

MoMeHT cunu. YMOBH pIBHOBAru Tina. Buau piBHoBaru.

3akoHu 30epe:keHHs1 B MexaHiumi. Immynbc Tuta. 3akoH 30epeKeHHs
iMIynbCcy. PeakTuBHUN pyX.

Mexaniuna po6ora. KiHeTnyHa Ta moTeHiabHa eHeprisa. 3akoH 30epeKeHHs
eHeprii B MexaHiuHux nponecax. [loryxknicts. Koedimient kopucnoi aii. Ilpocri
MEXaHi3MHU.

EnemenTn mexaniku piaun Ta rasiB. Tuck. 3akon Ilackans ansg piaveH Ta
ra3iB. CronyuyeHl TOCYIWHHU, TiApaBIiYHUN mnpec. ATmochepHuil TUCK. TuCK
HEPYXOMOI PIAMHU Ha JHO 1 CTIHKM MOCYAUHU. ApXiMe0Ba Cuila. YMOBH IIJIaBaHHS
T1I.

MOJIEKYJIAPHA ®I3UKA 1 TEPMO/JIUHAMIKA

OcHOBH  MOJIEKYJSAPHO-KiHETUYHOI  Teopil.  OCHOBHI  TOJOXEHHS
MOJIEKYJIIPHO-KIHETUYHOI Teopli Ta iX JOCHiHE OOrpyHTyBaHHsA. Maca i1 po3mip
mosiekyn. Crana ABorazapo. CepenHs KBaJapaTWUyHa IIBHUJIKICTh TEIMJIOBOIO PYyXY
moekyi. Hocnin repHa.

Ineanbunii  ra3z. OcCHOBHE PIBHSHHS MOJEKYJISPHO-KIHETUYHOI  Teopii
imeanpHOro razy. Temmeparypa Ta 1ii BumiptoBanHs. Illkama abGcomroTHHX
TeMIIeparyp.

PiBHsiHHS cTaHy iAeanbHOro rasy. [3ompoiecu B razax.

OcHoBu Tepmoaunamiku. TerioBuil pyx. BHyTpinmHs eHepris ta cocoou ii
smiau. Kinekicte Teruotu. [lutoma TtemnmoemHicTh pedoBuHH. PoGora B
TepMOAMHaMIIll. 3aKOH 30epeKeHHs SHEPTii B TEIUIOBHUX Mpolecax (MepIInii 3aKoH
TEPMOAMHAMIKH). 3aCTOCYBaHHS MEPIIIOTO 3aKOHY TEPMOJUHAMIKH JI0 130ITPOIIECIB.
AniabaTHHI mporiec.

HeobOopotHicTh TeruoBux mnporneciB. IlpuHumn Al TENjaoBUX JBUTYHIB.
KoedimieHT koprcHOT A1l TEMIOBOTO ABUTYHA 1 HOr0 MaKCUMaJIbHE 3HAYEHHS.

BaacruBocrti rasis, pinun i TBepaux Tin. [TapoyTBopeHHs (BUllapoByBaHHS
ta kumiHHsA). Kounencaris. Ilutoma Ttemmora mnapoyTtBopeHHsi. Hacuuena Ta
HEHacMYyeHa Tapa, iXHI BIIACTUBOCTI. BigHOCHA BOJIOTICTH MOBITPA Ta il
BHUMIPIOBaHHSI.

[lnaBnenHss 1 TtBepaHeHHs TiA. IluToma TeruioTa IUIaBlieHHs. TeruioTa
3ropsiHHs mayiuBa. PiBHSHHA TerjoBoro OajaHCy JUisi HAMOPOCTIIIMX TEIIOBHX
IPOLIECIB.

[ToBepxHeBuil Harar piauH. Cuila TOBEPXHEBOIO HATATY. 3MOUYBaHHS.
Kaminspi sBuma.

Kpucraniyni ta amopdni Tina. MexaHiuHl BIaCTHBOCTI TBepAuX Tia. Buau
nedopmariii. Momyns FOnra.

EJEKTPOANHAMIKA
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OcHoBu ejekTpocTaTukM. EnexkrpuuHuil 3apsna. 3akoH  30epexeHHs
€JICKTPUYHOTO 3apsay. 3akoH KyioHa.

Enextpuune mone. HampyxeHicts enexkrpudyHoro mons.  [IpuHiun
CYTIEpITO3HIIii MOIB.

[IpoBimHUKM Ta JIENEKTPUKH B EIEKTPOCTAaTUYHOMY moii. JlienexTpuyHa
IPOHUKHICTh PEYOBUH.

PoboTa enexTpu4HOro mnoiyig npu nepemileHH1 3apsany. Ilorenuian 1 pi3HULS
noteHiianiB. Hampyra. 3B’sS30k MiX Hampyrow 1 HaMpy>KEHICTIO OJHOPIAHOTO
€JIEKTPUYHOTO MOJISI.

Enexrpoemuictb. Konaencaropu. EnexkTpoeMHICTh MIOCKOTO KOHJEHCATOPA.
3’e€THaHHS KOHICHCATOPIB.

Enepris enekrpuyHOro mnosis.

3akoHu mnocTtiiiHoro crpymy. Enexrpuuynuii ctpym. YMOBU 1CHYBaHHS
enektpuuHoro crpymy. Cuna crpymy. 3akoH Owma qis auisHku koma. Omip
npoBimaukiB.  [locmimoBHe  Ta  mapanenbHe — 3’€QHAHHS  MPOBITHUKIB.
Enexrpopymriiina cuna. 3akoH Oma it moBHOro koma. PoGora 1 mOTYXHICTB
€JIEKTPUYHOTO CTpyMy. 3akoH [[xoyns-Jlenua.

EnexkTtpuunuii cTrpym y PpisHMX cepeaoBHIIax. EJeKTpuuHUil CTpym y
MeTanax. EJeKTpoHHa NpOBIAHICTH METaliB. 3ajJeXHICTh ONOPY METANIB BIJ
Temreparypu. HaanpoBigHICTb.

EnexTpuuHuii CTpyM Yy poO3uMHaxX 1 po3IUIaBax €JIEKTPOJITIB. 3aKOHU
€JIEKTPOJII3y. 3aCTOCYBaHHS €JIEKTPOJIi3Y.

Enextpuunnii ctpym y razax. HecamocTiiiHuéi 1 camMOCTIHHUN pPO3pSIIH.
[TonsTTS TIpO 1I1a3MY.

Enexrpuunuit ctpym y Bakyymi. TepmoenekTtpoHHa emicisd. Jlion.
EnexTpoHHO-ipoMeHEBa TPyOKa.

EnexTpuunuii cTpymMm |y HamiBhOpoBigHWKax. BrmacHa Ta gomimikoBa
CJICKTPOIPOBIAHICTh HAMIBIPOBITHUKIB. 3aJIEKHICTh OMOPY HAMIBIPOBITHUKIB Bl
Temrieparypu. EnexTpoHHO-mipkoBuUN mepexin. HamiBopoBiIHUKOBUN IO,
Tpan3zucrop.

MarniTHe moJse, eJeKTpPOMAarHiTHa IHAyKuOiAa. Bzaemonis crpymis.
Maruitse

nosie. MarniTHa inayKuis. 3akon Amnepa. Cuna Jlopenua.

MarHiTHi BJIacCTHUBOCTI peYOBMH. MarHiTHa NpPOHUKHICTb. DepoOMarHeTHKH.
MarHiTHUM NOTIK. SIBUIIE €IEeKTPOMArHITHOI 1HJIYKLIi. 3aKOH €JIEeKTpOMAarHiTHOI
inaykuii. [lpaBuno Jlenua. SBumie camoinaykuii. IHayktuBHIicTh. EHepris
Mar”iTHOTO IOJIS.

KOJIMBAHHSI 1 XBUJIL. OIITUKA
Mexaniuni konuBanHsi i xBuji. KonmuBanphuii pyx. BiabHi MexaHiuHi
KOJTMBaHHA. ['apMOHIYHI KOJTMBaHHS. 3MIIIECHHS, aMIUTITy/a, IeP1oJl, 9acToTa 1 ¢aza
rapMOHIYHUX KoOJMMBaHb. KolMBaHHS BaHTaXy Ha TMPYyXuHI. MaremaruuyHun
MasiTHUK, MEpioj KOJIMBaHb MAaTEeMaTHYHOTO MasiTHUKA. [lepeTBopeHHs eHeprii mpu
rapMOHIYHUX KOJIMBaHHSIX. BUMyIlIeHI MeXaH14H1 KOJIMBaHHS. SIBHILE PE30HAHCY.

[lommMpeHHa KOJMMBaHb y MPYKHUX cepenoBuiiax. [lonepeuHi Ta mo3aoBxHi
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xBuJIi. JIoBKMHA XBUJIl. 3B’ 130K MK JOBKHHOKO XBHIII, IIBUJKICTIO i1 ITOITUPEHHS
Ta MepiogoM (4acToTo0).

3BykoBi xBuii. llIBuakicTs 3ByKy. ['yuHicTh 3ByKy Ta BUCOTa TOHY. [H(pa- Ta
yABTPA3BYKH.

EnexkTpoMarniTHi koJMBaHHs i XBHJIi. BiTbHI eeKTpOMarHiTHI KOJTMBAHHS
B KOJMBAJIbHOMY KOHTYypl. llepeTBopeHHs eHeprii B KOJMBAJIBHOMY KOHTYPI.
BiiacHa yacTtora 1 nepioJ] €JIeKTpOMarHiTHUX KOJIMBAHb.

BumynieHi enexkTpudHi KOJUBaHHs. 3MIHHUH €IEKTPUYHUN cTpyM. ['eHeparop
3MIHHOTO CTpyMy. EnekTpuuHuii pe3oHaHc.

Tpancdopmarop. [lepenaya enekrpoeHeprii Ha BeJIMKI BIJCTaHI.

EnexrpomarnitHe mosie. EjexkrpomarHiTHI  XBWJI Ta IIBUIKICTH  iX
nomupenHs. [lkana enekTpoMarHiTHUX XBWIb. BIIacTUBOCTI €I€KTPOMArHiTHOTO
BUIPOMIHIOBAHHS P13HUX JI1alla30HiB.

Onrtuka. [TpsaMoniHIAHICTh MOITUPEHHS CBITJIA B OJHOPITHOMY CEPEIOBHIII.
[IBuaKicTh CBiTIA Ta i1 BUMIpIOBAHHS.

3akonu BinOuBaHHA cBiTia. [loOymoBa 300pakeHb, K1 1a€ MIIOCKE A3EPKaJo.

3aKOHW 3aJIOMJICHHSI CBITVIa. AOCONMIOTHHH 1 BIIHOCHMA TIOKa3HUKHU
3anmomieHHs. [IoBHe BigOMBaHHS.

Jlinza. Ontuuna cuna diH3u. Popmyna ToHKoi JiH3U. [loOynoBa 300pakeHsb,
10 J]a€ TOHKA JiH3a.

[nTepdepenis cBiTia Ta ii MpaKTUYHE 3aCTOCYBAHHS.

Hudpaxuis ceimia. Audpakuiii rpaTky Ta iX BAKOPUCTAHHS JUIsl BAZHAYEHHS
JIOB)KUHH CBITJIOBOI XBHIIIL.

Jucniepcist cBiTia.

[Tonspu3aris cBiTia.

EJJEMEHTH TEOPI BITHOCHOCTI. KBAHTOBA ®I3UKA

Enementn Teopii BinnocHocTi. [Ipunnunu (moctynaru) Teopii BITHOCHOCTI
Eftnmreiina. 3B’ 30K M’k MacOO Ta SHEPTIEIO.

CsitiioBi kBantu. [imore3a I[lnanka. Crama Ilnmanka. KBantu cBiTia
(dpotoHn).

®doroedexkr Ta i#oro 3akoHu. PiBHsHHs ElHmteiina ans  ¢gotoedekry.
3actocyBaHHs (HOTOEPEKTY B TEXHILIL.

Tuck cBitna. Jocmin Jlebenena.

ATOM Ta aTOMHe SIAPO.

Hocnin Pesepdbopna. Snepna mopennr aroma. KBantoBi mocrtynatu bopa.
BunpominioBaHHs Ta TONIMHAHHS CBiTJIa aroMoMm. HemepepBHuil 1 miHIHYaTHI
cnektpu. CriekrpanbHuii anamiz. Jlazep.

Cxnan siapa aroma. [3otonu. EHeprist 3B’s13Ky aTOMHUX szep. SAaepHi peakiii.
[Tonin sinep ypany. Anepuuii peaktop. TepMmosiiepHa peakiis.

PanmioakTuBHicT. Anbda-, Oera-, TraMMma-BUIIPOMIHIOBaHHSI. MeToau
peecTparlii 10HI3yI040TO BUITPOMIHIOBAHHS.



JliarHOCTHKA PiBHSA 3HaHb, YMiHb TA HABMYOK BCTYNHUKIB 3 (iznkn

[IpoBenenns cmiBOeciau 3 (I3MKH Mae METOIO NEPEBIPKY pIBHSA 3HAHb,
YMIHb T4 HABUYOK BCTYITHHKIB.

Bcemynnuky moBUHHI 3HATH:

- g13UyH1 sSBUIIA 1 TPOLIECH: O3HAKU SIBULIA YM MPOIECY, 32 SIKUMU BOHU
B1JI0YBalOThCS; 3B 30K SIBHMILNA YU TPOLECY 3 IHIIUMU; iX TMOSACHEHHS Ha
OCHOBI1 HayKOBOi T€Opii; NPUKIIAI1 BUKOPUCTAHHS;

- Gi3u4HI  JOCHiIM: MeTa JOCHiay, CXeMa, yMOBH, 3a HasSBHOCTI SIKUX
3IMCHIOETHCS TOCIIIT; IepeOir 1 pe3ysbTaTy JOCTiAY;

- HOHATTS Ta TEPMiHU;

- (pi3u4HI BETMYMHM: BIACTUBOCTI, IO XapaKT€PU3YIOTbCS LIHUM TIOHATTAM
(BeIMUMHOIO); 3B’SI30K 3 IHIIMMH BeauuuHamu (dopmyla); O3HAYEHHS
BEJTMYMHM; OAUHUII (H13UIHOI BETUYMHU; CIIOCOOU ii BUMIPIOBAHHS;

- 3aKOHU: (OpPMYITIOBAaHHS Ta MaTeMaTHMYHUN BUpPa3 3aKOHy; AOCTIAM, IO
HOiATBEPKYIOTh ~ WOTO  CHpPaBEUIMBICTh, NPUKIAAM  BpaxyBaHHS 1
3aCTOCYBaHHS HOr0 Ha MPAKTHUIIl; MEXI Ta YMOBH 3aCTOCYBaHHS;

- p13uyH1 Teopii: aocCHiAHE OOIPYHTYBaHHS TEOpii; OCHOBHI IOJOXKEHHS,
3aKOHU 1 MPUHLMIIY LI€1 Teopii, OCHOBHI HACIIIKW; MPAKTUYHI 3aCTOCYBaHHS,
MEXI1 3aCTOCYBaHHS 1€ TEOPIi;

- IpUJIaAx YU TPUCTPOi, MEXaHI3MH 1 MAalIWMHHU, TEXHOJIOTIl: NMpPHU3HAYEHHS,
OpPUHLMI J1i Ta cxema Oyd0BM; 3aCTOCYBaHHS 1 IpaBHUJia KOPHUCTYBaHHS,
HepeBaru Ta HEAOMIKY.

Bcmynnuku moBUHHI BMITH:

- pO3Mi3HaBaTH  TMPOSBM  MEXAHIYHUX, TEIJIOBUX, EJECKTPOMArHITHUX,
KOJIMBAJIbHUX 1 XBWJIbOBHX (30KpeMa, CBITJIOBUX), KBAaHTOBUX SIBHII 1
IIPOIICCIB Y MPUPOJII Ta TX MPAKTUYHE 3aCTOCYBAaHHS B TEXHIIIL;

- 3aCTOCOBYBaTH OCHOBHI MOHATTS Ta 3aKOHH, MPUHIIUIIH, MPAaBUJIa MEXaHIKH,
MOJIEKYJISIPHOT (DI3UKU 1 TEPMOAUHAMIKU, €NEeKTPOAMHAMIKH, KOJHUBAJIHHOIO
PYXY 1 XBUJIBOBHUX IPOLIECIB, CIIEL1aJIBHOT TEOP1i BIIIHOCHOCTI;

- 3aCTOCOBYBaTH (OPMYIH JTsl BU3HAUYEHHS (pi3MYHUX BEJIMYMH Ta 1X

OJTUHUIIB;

- 3aCTOCOBYBaTH MaTeMaTH4HI BHUpa3M 3aKOHIB MEXaHIKH, MOJIEKYJISIPHOI
GBUKK 1 TEPMOAMHAMIKH, EJIEKTPOAUMHAMIKH, KOJMUBAaJIBHOTO pyXy 1
XBUJILOBUX TPOIIECIB, CHEIIAILHOI TeOPii BIIHOCHOCTI;

- BU3HAYaTH MEXI1 3aCTOCYBAaHHSI 3aKOHIB;

- BUKOPUCTOBYBAaTH TEOPETUYHI 3HAHHS TiJ] Yac po3B’s3yBaHHA 3aJ]lad Pi3HOTO
TNy  (SKICHUX, pO3pPaxXyHKOBHX, TpadiuHuX, eKCHepUMEHTaIbHUX,
KOMOIHOBaHHUX TOIIIO).



KPUTEPII OLIIHIOBAHHSI

Berynne BunpoOyBanHs (cmiBOecizia) 3 Qi3UKU CKIAJA€eThes 13 2 3aBAaHb, 3a
BUKOHAHHS SIKMX BCTYITHUK MOXKE€ OTPUMATH CKJIaB/HE CKJIaB

JIITEPATYPA
l. ®izuka. 10 knac: [ligpyyHuk njs 3arajdbHOOCBIT. HABY. 3aKJIaIiB /
@.4. boxunosa, B.I'. bap’sixtap. - X.: Bun. «Panok», 2010. - 256 c.
2. @izuka. 11 xmac: Axanemiynuii piBeHb. [IpodinbHUN piBEHB:

[ligpyyHuk  nus  3araJpHOOCBIT. HaBu. 3aknanie  /@.4. boxuHoBa,
B.T. bap’axrap, M.M. Kiproxin, O.0. Kiproxina. - X.: Bua. «Panok», 2011. —
320c.

3. Cupotiok B.J[. ®dizuka: miapyd. ais 10 k1. 3araqbHOOCBIT. HaBY.
3aki.: (piBeHb crannapry) / B.J. Cupotiok, B.I. bamroBuii. — K.: Ocsira,
2010.-303 c.

4. Cupotiok B.J[. ®dizuka: miapyd. a1 11 k1. 3araapHOOCBIT. HaRBY.
3akJ1.: (piBeHb ctannapty) / B.JI. Cupotiok, B.1. bamroBuii. — Xapkis: Curus,
2011. - 304 c.

5. Kopmak €.B. Ta 1n. ®iduka, 7 wiu.: Iligpyunuk mns cepen,
3aranbHOOCBIT. 1IK. - K.: Tlepyn, 2005.- 160 c.

6. Kopmrak €.B. Ta in. ®izuka, 8 xi.: Ilimpydynwmk i cepen,
3araiabHOOCBIT. K. - K.: Ilepyn, 2005.- 192 c.

7. Ionuapenko CVY. ®izuka, 9 ki.: [ligpyunuk. - K.: Ocira, 2004. -
320 ¢

8. Kopmak €.B. ta in. ®i3uka, 9 wi.: [limpyunuk s cepen,
3arajibHOOCBIT. K. - K.: [TepyH, 2005.-232 c.

9. T'onuapenko CV. ®i3uka, 10 ki.: [igpyunuk. - K.: Ocsita, 2004. -
319¢

10. Kopmak €.B. ta 1H. ®i3uka, 10 xiu.: IligpyuyHuk s cepen,
3araJibHOOCBIT. K. - K.: Tlepyn, 2004.-312 c.

11. Tonuapenko CY. ®@izuka, 11 xin.: [ligpyunuk. - K.: Ocsira, 2004. -
319 ¢

12.  Kopmak €.B. ta in. ®izuka, 11 wiu.: [linpyunuk ans cepen,
3arabHOOCBIT. K. - K.: [lepyn, 2004.-288 c.

13. Tempdrar I.M. Tta in. 30ipHHK pI3HOPIBHEBUX 3aBIaHb IS
JepKaBHOI MiJICYMKOBOT atecTallii 3 ¢pi3uku, 9-11 k. - X.: 'imuaszis, 2005.

14. Kamura B.M., Cryuumnceka H.B. ®i3uka, 10-11 xn.: Hasu.
IToci6nmk.-Kuunra miroc, 2003. -154 c.

15. Tonuapenko CVY. 36ipHuMK 3aday 1 3anuTaHb 3 (izuku, 9-11 KiL.:
[Tocibnuk. - K.: OcBita, 2004.-384 ¢

16. Tepemyk b.M., Jlamincekuit B.B. ®izuka. 9-11 xn. [oBigHUK
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CTapIIOKJIACHUKA Ta BCTynHUKa. - X.: Topcinr, 2005. - 225 ¢

17. Tonuapenko CVY., Muceuko CM. KonTponabsHi pobotu 3 (i3uku,
10-11 xi1.: ITocionumk. - K.:OcBita, 1999.-140 ¢

18.  CoxomoBuu O.A., bormanoBa A.C. JloBIZHUK 3 Kypcy (Qi3HKu
CepeaHbO1 MIKOIM 3 NMPUKIaJAaMu pillieHHs 3aaa4, 7-11 ki1.: HaBu.-MeToanunmit
nociOHuk. - X.: Panok, 1999. -464 c.

19. Cupotiok B.Jl. OcHoBH1 nosioxkeHHs (i3uku. [1ociOHUK-T0BITHUK /
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