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Ilpeamerna cnenianbuicTs: 014.08 Cepenns ocsita (Pizuka)
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32 OCBITHBO-KBaMi(iKaliliHUM piBHEM «DaKkaiaBp»
(menHa popMa HaBYAHHS)

Iporpamy JeprKaBHOTO €K3aMEHY
PO3IISIHYTO Ta 3aTBEPUKEHO

Ha 3acifjaHHi Kadeapu

NPUPOJHUYMX HAYK 1 METOJUK IXHBOTIO
HaBYaHHS
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IHosicHIOBa/IbHA 321 CKA

ATecTallisi — 11¢ BCTAHOBJICHHS BIJMIOBIIHOCT1 3aCBOEHUX 3100yBayaMu BHUIIO1
OCBITH PiBHS Ta 00CSTY 3HaHb, YMiHb, IHIIUX KOMIIETEHTHOCTEl BUMOTaM CTaHIApTIB
BUIIOI OCBITM Ta BIANOBIJIHUX OCBITHIX NpPOrpaM 3a MEBHOIO CHELIATBHICTIO Ta
BUPIIICHHS MATaHb MO0 MTPUCBOEHHS BUITYCKHHKAM BiATIOBITHOTO CTYIEHS BUIIO1
OCBITH, BIIMOBIIHOI KBaMi(iKaIlii Ta BUAa4a JUIIIOMA.

Arectaniss 3100yBaul BUIIOT OCBITM — L€ OOOB’SI3KOBHM MIACYMKOBUM eTall
HAaBYaHHS CTYJEHTIB 3a KOXXHUM OCBITHIM piBHeM. Jlo arecramii JOMyCKarOThCs
CTYJICHTH IIiCJIs 3aBEPIICHHS TCOPETUYHOI 1 MPAKTUYHOI YaCTHMHH HaBYAHHS, SKi
MOBHICTIO 3aCBOLIM 3MICT HABUAJBHOIO Marepially, MepeadadyeHOro OCBITHBOIO
IporpaMoI0 3a CHEIiadbHICTIO Ta BIAMOBIIHUM OCBITHIM piBHEM, 1 BUKOHAJIM BCl
BUMOTH HaBYAJILHOTO TJIaHy Ta OCBITHBOT TPOrPaMHU.

ATrecTanis npoBoauThCA Y (GopMi KBaJipikaniiiHUX eK3aMeHiB (KOMIUIEKCHOT
NepeBIPKU 3HaHb CTYACHTIB 13 IEBHUX JUCIUIUIIH HABYAJIBHOTO TUIaHY CHEI1adbHOCTI
3a TEBHUM pIBHEM BHUIIOT OCBITHM B 00CS31, BIAMOBIIHOMY YWHHUM HaBYAJIHLHUM
nporpamam).

[IporioHOBaHa mpozpama kKeanigikauyiiinozo ekzameny i3 3azanvHoi Qizuxu,
meopemuunoi Qizuku, memoouKku Hae4anHsa QizuxKu, nNeoazoiku ma NCuxoa02ii
po3pobJieHa JJIsl CTYACHTIB-BUIYCKHHKIB TEpIIoro (0akaliaBpChbKOT0) piBHS BHUIIOT
ocBiTH (eHHa ¢opma HaBYaHHA), 1[0 3J00YyBalOTh OCBITY 3a TIPEJAMETHOIO
cunemianpHicTiO  014.08 Cepemust  ocsita (di3uka), moeaHaHa IpeaIMETHA
crienianbHicTh 014.04 Cepenns ocBita (MaremaTuka), ocBiTHs mporpama «CepenHs
ocsita (di3uka Ta MatemaTnka)».

KpanidikamiifHuii ex3amMeH MNPOBOAUTHCS 3 JOTPUMAHHAM TaKUX TPUHIIMITIB:
akaJieMidyHa  JOOPOYECHICTh;, OO0 €KTUBHICTH, TMPO30PICTh 1  MYOJIYHICTE;
HE3JICKHICTh; HETEPIHMMICTh JIO MPOSBIB KOPYMIIii Ta XaOapHUIITBA; IHTETpaIis y
MDKHApOJHUN OCBITHIM Ta HAYKOBHH MPOCTIP; €AHICTb METOIWKH OIIHIOBaHHS
pEe3yIbTaTIB.

Ha  xBamidikamiiiHoMy  eK3aMeHI  CTYJACHTH-BUITYCKHUKH  IIOBHHHI
IIPOJICMOHCTPYBAaTH TJIMOOKI 3HAHHS TCOPETHUYHHUX OCHOB 3 (PaxoBUX NHUCIUILTIH,
MeJIaroTiKu, TICHUXOJOrii 1 METOAWKM HaBYaHHSA (I3UKH, ITOKa3aTH BOJOMIHHS
MeJaroTiYHUMH 1 METOJAMYHUMH BMIHHSAMH Ta HAYKOBHH ITAXIT 1O PO3B’SI3aHHS
MPAKTUYHUX TPOOJIEM HABYAHHS 1 BHUXOBaHHA. 3/1100yBad JEMOHCTPYE 3/IaTHICTh
aHami3yBaTu 1 OylyBaTu pealibHUI OCBITHIHM MpoIleC, Miana3oH BOJIOIHHS BMIHHIMHU
W HaBMYKAMU  OMEpaliiHOTO  PIBHSA, METOAWYHY TPaAMOTHICTh, 30Kpema
c(hOpPMOBaHICTh THOCTUYHUX, KOHCTPYKTHBHO-TUIAHYBAJIbHUX, NPOEKTYBAaIbHUX 1
KOMYHIKaTHBHO-HABYAJIbHUX YMIiHb.

OcCBiTHI KOMIIOHEHTH BHHECEHI HA eK3aMeH

3aranpHa ¢i3uka, TeopetmuyHa ¢iszuka, Meroauka HaB4YaHHS (DI3UKH,
Ilenarorika, Ilcuxosoris

KpanidikamiiftHuii €Kk3aMeH cKiadaemvcsa 3 080X uacmun. meopemuyroi (y
dbopmi BUKOHAHHSI 3aBAaHb 13 3arajibHOI Ta TEOPETUYHOI (PIZUKU) Ta NPAKMUYHOL
(BUKOHAHHSI Ta 3aXHUCT KBaTi(piKalIMHUX 3aBllaHb, SIKI PO3POOJISIIOTHCS HA OCHOBI
YMHHUX HABYAIBHUX MPOTpaM 3 METOAWKA HaBYaHHS (i3UKH, TEHaroriku Ta
MICUXOJIOT1i, MAalOTh Ha METI KOMIUIEKCHY MEpPEeBIPKY TEOPETUYHOI 1 MPAKTUYHOI
MIITOTOBKY BUITYCKHHUKA JI0 TI€IarorigyHoi JISJIBHOCTI).



[IpoBoauThCs y GOpMi YCHOT0 ONMUTYBAHHS 32 OUIETaMU.
CtpykTypa ek3aMeHaliiiHOIO OijteTy
TeOpeTHYHA YACTHHA:

- 1 3aBnaHHA 32 3MICTOM IPOrpaMu 3 3arajibHoOl (PI3UKH;

- 1 3aBaHHA 3a 3MICTOM IPOrPaMH 3 TEOPETHUHOT (P13UKU

- 1 3agayva 3 3aranbHOi (P13UKHU a00 TEOPETUYHOI (DI3UKH.

006’ckmu oyintoeanna: piBEHb TEOPETUYHOI MIATOTOBKHU 3 KYPCIB 3arajibHOI 1
TEOPETUYHOI (h13UKH; KOMIIETEHIII1 3 PO3B’sI3yBaHHs 3a/a4 3 3arajibHOi 1 TCOPETUYHOT
d13uKu.

3aBiaHHs 3 PO3B’sI3yBaHHA 3a/aul nependayae BUSABICHHS MPAKTUYHUX BMIHbD 1
HAaBUYOK 3aCTOCYBAaHHS TEOPCTHYHHUX 3HAHb JIO BUKOHAHHS TCOPETUYHUX
y3arajJbHEeHb METOJJaMU MAaTeMaTHYHOTO MOJICIIFOBAHHS, 3 €IEMEHTAMHU PO3PaXyHKIB,
PO3B’s3yBaHHS SKHX MOTPEOYE MONIYK HECTAHIAPTHUX IUIAXIB, T JIO3BOJISE OI[IHUTH
CTYIiHb CPOPMOBAHOCTI TBOPUOTO MUCIICHHSI.

MPAKTHYHA YACTHHA:
— 1) kBamidikariine 3aBIaHHsA 3 METOUKHA HaBYaHHS (Di3UKH;
— 2) kBaidikaliiiHe 3aBIaHHs 3 Mearoriku,
— 3) kBaidikariiHe 3aBIaHHs 3 ICUXOJIOTI.
006°’ckmu oyinoéanHs. 3HaAHHS Ta KOMIIETEHIIIT 3 METOIMKY HaBYaHHS (I3UKH,
II€Jaroriku, ICUXO0JIOTI].
1-e kBasiikanivine 3aBaaHHS.

Meta: BuszHaueHHS piBHA CcHOPMOBAHOCTI MpodeciiHol KOMIETeHIT —
3IaTHOCT1 BUKOHYBaTH (YyHKIIT BuuTeNs (I3UKH, 3aKjiIady 3arajibHOi CepeaHbOi
OCBITH (piBeHB 6A30BOi CEPEHBOT OCBITH).

Bunycknuky  HeoOXiOno  3axucmumu  Mo00eb  YPOKY, PO38’A3AHHA
CUMYAUIIHO20 3A60AHHA, @ MAKONC:

— CKJIACTH CTHUCJIMH TUIAH-KOHCIIEKT 3aHATTS, BPAXOBYIOYM HOBITHI JOCSTHEHHS
METOJIUKH, TEeIaroTiKK, IICUXO0JIOT11, aITOPUTM PO3B’SI3aHHS 3aBJAHHS;

— OOIpPYHTYBaTH METy, THII 3aHSITTS, CTPYKTYypy Ta eranu, HaodHicTh, IKT,
OYIKyBaHi pe3yJbTaTH.

Bumozu 0o keanighikauiiitnozo 3a60anus, wio Mo0earo€ OiAnbHiCmb 6UuUmens
Qizuku:
Buxonane kBamidikaiiiine 3aBIaHHSI Ma€ MICTHTH:
® yCHE OOTpYHTYBaHHS MOJEI1 HABYAJBHOTO 3aHATTS, IIJICH 1 TUIY 3aHATTS 3
(bi3MKH Y KOHTEKCTI Cy4acHOT METOAMKH HaBYaHHS, BUMOT TIeIarorikKu, ICUX0JIOT1I;
e OOrpyHTYBaHHsS €TalliB 3aHATTSA, NMPUUOMIB, 3aco0iB peamizamii mimei i
3a/1a4, BUOIp 00JIaTHAHHS, BUKOPUCTAHHS 3aC001B HABUYAHHS;
® JOTPMMAaHHS HOPM 4Yacy MPHU BHUCBITICHHI OKPEMHX CKJIAJIOBUX 3aBJIaHHS,
JIOTIYHICTh IEPEXOAY BiJl OAHIET YACTUHU JI0 1HIIOT;
e OOIrpyHTYBaHHS OYIKYBaHUX PE3yJIbTaTiB.
2-re kBaJidikaniiine 3aBIaHHS
BunyckHuk oniepxye 3aBJaHHS 3 MENAroriky, siKe MiIrOTOBJIEHE Kadeaporo
MeJJaroriKy Ta CHelialibHOl OCBITH
3-Te kBagidikaniiine 3aBaaHHs
BunyckHuk oniepxye 3aBIaHHs 3 TICUXOJIOTI, sIKE MiJITOTOBJIEHE Kadeaporo
d110ocodii, mOMITONOTIT Ta ICUXOJIOTi.



KPUTEPIi KOMILIEKCHOI'O OLITHIOBAHHS CTYJIEHTA HA
KBAJI®IKAIIHHOMY EK3AMEHI
OniHka 3a KOXHE NUTaHHSA KBali(IKALIHHOTO €K3aMEHy pO3pPaXOBYETHCS SK
cepeaHboapupMeTUuHa cyma 0ajiB 3a pe3yJbTaTaMU BUCTABJICHOI KOXKHUM YJICHOM
eKk3aMeHal1iiHo1 koMicii ouiHku. [licymMKoBa oliHKa Ha KBalipiKalliHOMY €K3aMeHi
PO3PaxOBYETHCS K Cyma OalliB 3a KOJKHE MUTAaHHS €K3aMeHallIifHOro Oiiera.
BukonaHHs BCixX ek3aMEHAIIMHUX 3aBJaHb 13 €K3aMEHY € 000B’I3KOBUM.
Pe3ynpTaTu cKiIalaHHA €K3aMEHY OIIHIOIOThCS [JIsl CTYAEHTIB BCIX pIBHIB
BHII01 ocBiTH 3a 100-06anpHOIO mKajoro, 3a mkajnow €EKTC (A, B, C, D, E, FX, F) ta
HaIlIOHAJILHOIO MIKAJIO0I0 («BIIMIHHOY, «100pe», «3aI0BUILHOY 1 «HE3aJ0BIIILHOY).
Po3moain 6aJiiB Ha Aep:KaBHOMY KBaJTI(QIKALIHHOMY eK3aMeHi:
— OIlIHKA 32 TeOpeTUYHY yacTuHy — 40 Oanis,;
— OLIHKa 32 IPaKTUYHY YacTUHY — 60 OaiB:
— 3a BUKOHAHHs 3aBJIaHHS 3 METOJAUKU HaB4YaHHS (Pi3uku — 20 6ais;
— 3a BUKOHAHHS 3aBAaHHsA 3 regaroriku — 20 0aJis;
— 3a BUKOHAHHS 3aBaaHHd 3 rcuxosorii — 20 Oaiis.

CTyneHT-BUMYCKHUK Ma€e OyTH O3HAMOMIJICHHMH 3 TMpOTrpaMor0 €K3aMeHY,
OCHOBHUMHM TIUTAHHsI OpraHizailii poOOTH eK3aMeHaIliiiHo1 KoMicii, 1i 3aBIaHHSIMH,
nmpaBaMM Ta 00OB'I3KaMU CTYACHTA T1]] 4ac MPOBEJICHHS aTecTallii.



3MICT IPOI'PAMHA
Yacruna 1. TeopeTrnyna yacTuHa

(3aranbHa ¢i3uka, TeopeTHYHa PizuKa)
3a npoepamoro Kypcis 3azanvHoi ma meopemudnoi Qizuxku cmyoeHm no8UHeH

3Hamu:

OCHOBHI 3AB0AHHA [ Meopemudni Memoou 3a2aibHOi ma meopemudnoi @izukuy, ixXHiu
PO3BUMOK 8 i ICMOPUKO-2eHE3UCHOMY ACNeKMI, POilb eKCNepUMeHmy y (hOpMYSaHHi meopemuyHux
OCHO8 (Di3UKU AK HAVKU MA CYYACHUX MEeOPEeMUUHUX CXeM, 3A80aHHs I Memoou Qi3uKu emMnipuyHux
ma meopemuyHux O00CHI0NHCEeHb 3a GIONOGIOHUMU MeMAMU OUCYUNIIHU, CMPYKMYPHI 0COOIUBOCMI
PIBHUX munié Qi3uyHux 3a0ay; Memoou po38 sa3Y8aHHs, (I3UYHUX 3A0ay;, 3dedilbHy MemoOuKy
P038’a3y8anHa  Pi3uYHUX 3a0a4 i3 BUKOPUCMAHHAM AHATIMUYHO20, 2paghiuno20, MAOIUYHOZO,
CUHMEMUYHO020 U  AHANIMUKO-CUHMEMUYHO20 Memooig;, Memoou eMNIpuyHo20  NIZHAHHA
00 ’ekmusHoi Oitichocmi, cymuicmos i Memoou peanizayii excnepumenmy, (Qi3uuHi eauduHu, ix
Kracugikayiro, oounuyi Qizuunux eeruduH, ix Kiacugikayito, OCHOBHI Memoou BUMIPIOBAHb Y
@izuyi; xapakmep 3MiHU NOXUOOK BUMIDIOBAHL | MeMOOU iX OYIHOK, OCHOBHI NPABULA BUKOHAHHS
MamemMamuyHux onepayii 3 HAOIUNCEHUMU YUCIAMU, OCHOBHI Npasuna 2pagiunoco noOaHHs.
pe3yibmamis eKcnepumenmy; eumozu 00 NUMAHb OXOPOHU Npayi i mexHiku Oesneku nio yac
pobomu y Qizuunux 1a6opamopisx

ymimu:

p0o36’a3yeamu i3uyni 3a0a4i 3a 00NOMO20H0 AHATIMUYHUX MA NPUKIAOHUX MEMOOUK AHANIZY
OCHOBHUX MeopemudHux mooenell i3uxku 3a 8i0N0BIOHUMU MeMaAMU OUCYUNIIHU, 30IUCHIO8amMU
Pi3Hi cnocobu nooawHs Qi3uYHUX 3a0ay, 30Kpema, MANIOHKOM, 2pagikom, cXemoro, CUCMEeMOI0
DIBHAHb, MOOENN0, CHOCMEPENHCEeHHAM, eKCNePUMEHMOM, CKOPOYEHUM HUCbMOBUM 3ANUCOM;
po3Kkpusamu  HizuuHUL 3MICM 3a0ayi; pAyioHAIbHO 3aNUCAMU YMO8Y 3a0avi, 8iOulyKyeamu i
6600uUmMU  000AMKOBI YMOBU, NPOBOOUMU NOULYKU WIAXI8 PO36 A3Y8aHHA 3adayi i cKiaoamu
3a2anvHUull NIAH po36 3Ky, UOUpamu payioHalbHutl Cnocio po3s 3Ky 3aoadi; cmasumu i dasamu
8I0N06I0I Ha 3anUMAaHHA AK 4ACMKOB020, MAK 1 3A2albHO20 Xapaxkmepy, Npo8ooumu awaniz ma
OYIHKY 3000ymux pe3yibmamis, GUKOHAMU OYIHKU NOXUOOK pe3yibmamié eKCcnepuMenmy,
epagiuno nodamu pe3yiomamu eKCnepumMeHmy, CKIACmu 38im NpOBUKOHAHE eKCNepUMeHmMAalbHe
00CNI0NCEHHS,;, 0aMU XAPAKMEPUCTMUKY CYHACHO20 Qi3uuH020 001A0HAHHS, (DI3UYHUX NPUNAOL8;
KOpUCmy8amucs 008i0K08010 1imepamyporo.

1. Mexanika

[Ipoctip 1 wac y HepenaruBicTchbKiii ¢izumi. KiHemaTuka wmaTepialbHOI TOYKH.
Cucrema Bimmiky. IleperBopenns [amines Ta iX, KiHEeMaTW4HI HacHiAKd. [HepIianbHi
cuctemMu Bimmiky. 3akoHu HplooToHa, Mexi ix, 3acTocyBanHs. [Ipsma 1 obepHeHa 3amadyi
TUHAMIKH TOYKH. [IpMHIMN TPUYMHHOCTI y KIacHuHIA MexaHimi. [IpuHIMm BiIHOCHOCTI
lanines. 3akonu 30epexeHHs y (i3ulli: 3aKOHU 30€pEKEHHSI IMITYJIbCY, MOMEHTY IMITYJIbCY,
eHeprii. Pyx MarepiasbHOi TOYKM y mOjdi LEHTpanbHMX cwi. 3akoHu Kerepa. 3akoH
BcecBiTHhOro TsokiHHA. Jlocmimu Kapenmima. InepTHa 1 rpaBiTamiiiHa mMacu. PyX Todku
3MiHHOI Macu. PiBHsHHS Memepebkoro. PeaktuBHuii pyx. ®opmyna IlionkoBcekoro.
Mexanika TBepAoro Tijia. MOMEHT iHepIlii, MOMEHT IMITyJIbCY, KIHETHYHA €HEPTisl TBEPIOTO
Tima. OCHOBHE pIBHSHHS JWHAMIKKM OOEpPTAIBHOTO pyxy. MexaHi4HI KOJMBaHHS B
iIealbHUX Ta peaJbHUX CHCTeMaX. XapaKTepUCTUKAa KOJIMBaHb Ta iX 3B 530K 13
napamerpamu cucrteMu. Pesonanc. Heinepmianehi cucremu Biamiky. Cumu inepiii. [TousaTTs
PO TPHUHIIMIT €KBIBAJIEHTHOCTI. 3ajaya JBOX T Ta i1 po3B 30K y KJIACHUYHIA MEXaHiIll.
PenstuBictcbka  mexanika.  Ilocrymatm  Einmreitna.  IleperBopennss  Jlopenma.
PensituBicTebka popma 3ammcy 3aKOHIB MEXaHIKH.

2. MoJexkyasipHa ¢izuka i TepMOAUHaAMiKa

OCHOBHI TIOJIOKEHHSI MOJIEKYJISIPHO-KIHETUYHOI Teopii Ta i eKcrnepuMeHTallbHi
ocHoBH. Imeambuuii ra3. OcHoBHe piBHsSHHA MKT. T'a3oBi 3akonu. PiBHSHHA cTaHy
imeanpHOrO Ta3y. ExcmepumeHTanbHI i130TepMHu peanbHOrO Tazy. PiBuHsHHS Ban gep



Baanbsca. Kputnunmii cran. bespo3mipue piBHsHHA Ban aep Baanbca. SIBuina nepeHocy B
razax. CepenaHs JOBXHMHA Ta CEpeIHIH dYac BUIBHOrO mpodiry wmojekyn. Judysis.
Buytpimne tepts. TemnmonposigHicTs. BnactuBocti pigkoro crany. IloBepxHeBuil map
piaunau. IloBepxHeBuii Hatsar. 3mouyBanHs. @opmyna Jlannaca. Tuck HacHYeHUX MapiB HAZl
MeHickoM. OcmoTtnyHuil THCK. TemmepaTypa 1 ii BUMIpIOBaHHs. TepMoauMHaMIYHA LIKaja
temneparyp. [loHATTS TemmepaTtypu B CTaTUCTHUHIA (i3Il Ta TepMoauHaminl. OCHOBHI
MOHATTS TEPMOJMHAMIKK: TEPMOJIMHAMIYHA CHCTEMa, IMapaMeTpu, piBHoBara. HynboBe
HayaJlo TepMoauHaMiku. BHyTpimiHs eHepria cuctemu. Pobota 1 terora. [lepme Hauano
TEPMOJUHAMIKU Ta Horo 3actocyBaHHs. O00poTHI il HeoOopoTHI npouecu. ExTpomnis Ta ii
TepMOAUHAMIYHUHN 3MicT. Jlpyre Ta Tpere Hayana TepMmoauHaMikud. OCHOBHI TOHSTTSA 1
NPUHIUIN CTATUCTUYHOT (Pi3uku. MIKpOKaHOHIYHMI Ta KAHOHIYHMM pO3NOILIM IJis
KJIaCUYHHUX Ta KBAaHTOBUX cucTeM. Posmomin ['100ca miIst cucTteM 13 3MIHHHM YHCIOM
YaCTMHOK. TepMOJMHAMIYHHUI 3MICT MapamMeTpiB KaHOHIYHOro po3nojiry. CrarucTuyHe
OOIpyHTYBaHHSl 3aKOHIB TepMoAuHaMmiku: CraTucTuuHuii 3mict eHtpomii. [lpuHImMn
boneumana. Termora 1 pobora ix Mikpockomiuauii 3MicT. TermnoeMHicTh. CTaTUCTUUHUN
smict I, II 1 I 3akoniB TepmoauHamiku. Po3noainu Maxkceenna 1 bonapiiMana sik 4acTUHHI
BUMAJKH KaHOHIYHOro po3noauty [1006ca. XapakTepHi MIBUIKOCTI PyXy MOJICKYJ
igeanbHOrO Tazy. bapomerpuuna ¢opmyna. KBanroBuii posmozin ['166ca mis imeanbHOTO
ra3zy ToTokHux yactuHok. Ctatuctuku @epmi-/lipaka ta boze-Eitnmreitna. CriiBcTaBieHHs
cratuctuk bonbimana, ®epmi-/ipaka 1 boze-Eitnmreitna, kputepii Bupomkenns. Tsepai
Tina. AMopdHi Ta kpucTtaniudi Tina. bygosa kpucranis. Kpucraniuni rpatku. Kinacudikaris
KpUCTAIIB 3a TUIOM 3B’s3Ky. TeruoBi BiaactuBocTi KpuctaniB. CyOmimaris, mjiaBieHHS,
kpucramizamisa. [liarpama piBHoBaru. IloTpiitHa Touka. TemmoemMHICTh KpHUCTadiB. 3aKOH
HMrwomnonra 1 Ilti. Metoau TepMoaWHaMIKWA: METOJ IMKIIB Ta METOJA TEPMOJIMHAMIYHHMX
noteHIianiB. PiBusuus ['166ca-I'enpmronbia. PiBHoBara (a3 i pa3osi nepexoau. PiBHIHHS
Kuaitnepona-Knaysiyca. Kputuusni siBuima. MeractaliibHi CTaHH.

3. EnexkTpoannamika

Enextpuunuii 3apsn Ta Horo BiacTUBOCTI. [IOHATTS eneMeHTapHOro, MUTOMOTO,
TOYKOBOT'O, OJMHHUYHOTO Ta MpoOHOoro 3apsaniB. ['yctuna 3apsay. JlBa BuAM 3apsfiB Ta
xapakrep ix B3aemoii. 3akoH Kynona. Metoan BUMipIOBaHHS €JI€EMEHTAPHOTO Ta MTUTOMOTO
3apsiiB. 3aKkoH 30epekeHHs 3apsany. EnekTpomarHiTHe mosie y BakyyMi Ta MOro Jpkeperna.
CusnoBi Ta €HEepPreTUYHl XapaKTePUCTUKHU EJIEKTPUYHOrO0 Ta MArHIiTHOTO MOJiB. PiBHSHHS
3B’s13Ky. ['padiuHa Mojenb CHIIOBHX MOJiB (cuioBi JiHii). [ToTeHIiaibHI Ta BUXPOB1 TOJIA.
[Tpunnun cynepnoswumii. Enexkrpuyne mosne B mienekTpukax. [lomspusaliis AiCIEKTPUKIB.
JlienexTpuyHa MPOHUKHICT W CHPUHHATINBICTh. BekTop enmekTpuuHoro 3mimeHHs. [lome
Ha Mexi aBox mienekTpukiB. Teopema Octporpancekoro-I'aycca B iHTerpasibHIM Ta
mudepeHnianbHidi - opmMax Ta 1l 3aCTOCYBaHHS JO PO3PAXYHKY XapaKTEPUCTHK
CJIEKTPOCTATUYHUX TIONIB  (TOYKOBOTO  3apsily, HECKIHYEHO-JOBTOTO  3apsIKEHOTO
MPOBIIHUKA, HECKIHYEHOI 3apsipKeHol MmoBepxHi, KoHaeHcaTtopa Tomio). (T)ExexTtpuunuit
ctpyMm. Cuna ta ryctuna crymy. ocmign Amnepa. EmMnipuynawnii 3akon Ammnepa. OnuHuts
cwim ctpymy B CI. PiBHSHHA HemepepBHOCTI $K 3arajibHa ¢opMa 3amucy 3aKOHY
30€peKeHHS eNEKTPUYHOTO 3apsiay. 3aKOHU IMOCTIHHOTO cTpymy: EnekTpomnpoBimHICTh Ta
omip mnpoBimHuMKa. 3akoH Owma g OJHOPIAHOI Ta HEOTHOPIMHOI JUITHOK Koja B
iHTerpanbHiil Ta AudepenuianbHii popmax. Enexrpopyuriiina cuna. 3akon Jxoyns-Jlenna.
[IpaBuna Kipxroda ans kinm mocrtiiHOro ctpymMy. MarniTHuii motik. EnexkrpomarnithHa
iHaykuis Ta emmipuunuil 3akoH @apanes. [Ipasuno Jlenma. EPC ingykuii B mpoBigHUKY,
IO PyXaeThCcsl B MarHiTHoMy moui. IlocTiiiHe MarHiTHE mojie y BakKyyMi, HOro BHXPOBHIA
xapakrep. Binkputts Epcrenom marnitHoi aii enexktpuunoro crpymy. 3akoH bio-Casapa-
Jlanmaca, TeopeMa MpO LUPKYJAIII0 BEKTOpa HAMpPYXXEHOCTI MAarHiTHOrO MO Ta iX
3aCTOCYBaHHS Ui PO3paxyHKY MarHiTHHX IOJiB. Maraitae nosie B pedoBuHi. Jlia-, mapa- i
(depomMarHeTHKy, IX MarfiTHI BIACTHBOCTI Ta MOSICHEHHS iX Ha OCHOBI €JNEKTPOHHOI Teopil



PEUYOBMHU. Y3araJlbHEHHs EMIIPUYHUX 3aKOHIB KJIACHUYHOI  €JNEKTPOJMHAMIKH Y
(denomenosoriyHid Teopii MakcBemna. IHterpansHa Ta audepeHmianibHa dopma 3amnucy
piBHAHb MakcBemna, ix (I3MUHMA 3MICT. MarepianbHl pIBHAHHS. 3MIHHMM CTYM.
AKTUBHUM, €EMHICHUH 1 IHIYKTUBHUN OMIP B KOJIAX 3MIHHOTO CTyMy. Pe3oHaHC cTpymiB Ta
Hanpyr. Po0OoTa 1 MOTYXHICTb 3MIHHOTO CTpyMy. llepenaBaHHs €JIEKTPUYHOI E€HEPrii.
Tpanchopmaropu. Enexrpomartitai konuBanas. KonuBanesauii koHTyp. BiiacHi, 3aTyxaroui
1 BUMYILIEHI KOJMBaHHA. ['eHepanis He3aTyXarwouux 1 BUMYUIEHUX KoiuBaHb. lloTeHuiamu
€JIEKTPOMArHiTHOTO MOJISI — CKaJISIpHUM 1 BeKTopHMii. KaniOpoBoyHa i1HBapiaHTHICTh. YMOBa
Jlopenna. PiBHAHHS Ans moTeHmiamiB iX ¢i3uyHuil 3MicT. EHepris Tta rycTuHa eHeprii
€JIEKTPOMAarHiTHOro mnoiid. ['ycTuHa NOTOKY €Heprii eneKTpoMar”iTHoro mnoisd. Bekrtop
YmMmoga-Ilo#itinra. 3akoH 30epexeHHs1 eHeprii i 3aMKHEHOI CHUCTEMU ,,4aCTUHKH-TIOJNE .
EnextpomaruiTHi XBuii. XBWJIbOBE DPIBHSHHSA Ta HOro po3B’si3ok. Ilnocki ta cdepuuni
€JICKTPOMArHiTHI XBWJI1. PIBHSIHHS €IEKTPOMArHiTHOI XBUJI1 y BaKyyMi Ta JIEJIEKTPUUYHOMY
cepenoBuili. IIBUAKICTH MOIIMPEHHS €JNEKTPOMArHiTHOI XBWJIlI y BakyyMi, (a3oBa
mBUAKICTh. EHepris enextpomartiTHoi xBuii. Edekr Jomnepa.

4. OnTuka

dotomeTtpis. EHepreTHuHi 1 CBITJIOBI BEJIMYMHU Ta OJIMHUII iX, BUMIPIOBaHHS. 3aKOHU
dotomerpii.  KorepenTHi 1 HekorepeHTHI pkepena. Iatepdepenuis xBuinb. Metoau
ollep’kaHHA 1HTepdepeHliiHnX KapTuH. JIBo- 1 OaraTompomeHeBa iHTepdepeHIis.
HMudpakmis ceitna. [lpunnun [Molirenca-®Openens. 3ouu Openens. dudpakiis Openens.
Hudpaxuis @paynrodepa. dudpakuiiina rparka. dudpaxuis peHTIeHIBCBKUX MTPOMEHIB.
[Tommpenns cBitia B ceperoBuili. HopmanbHa Ta aHomanbHa aucrepcis. Enextponna
Teopis aucrepcii Ta MmoriMHaHHSA cBiTia. da3oBa Ta TpynoBa MBHAKICTH cBiTia. Edekt
Baginosa-UepenkoBa. CriekTpu BUIIPOMiHIOBaHHS 1 morinuHaHHA. KoediieHT morauHaHHS.
Po3cissHHA cBiTIIa B ONTUYHO-HEOAHOPIAHOMY cepenoBuili. [lomspuzaiiis cBiTia.
[Tonspuszaniss mnpu BigOMBaHHI BiJ JiedekTpuka. 3akoH bporocrepa. IlonpiitHe
npomMeHe3asoMiieHHs. 3akoH Mamtoca. Ilongpuszaniiini mpunaau Ta iX 3aCTOCYBaHHS.
['eomeTpuyHa ONTHKA SK IPAaHUYHUN BUIAJOK XBHJIBOBOI ONTUKUA. OCHOBHI HOHATTS Ta
3aKOHM TeoMeTpu4Hoi onTuku. OntuyHi npunanu. BosnokonHa ontuka. Penstupichki
edextu B ontuill. [lIBuakicTs cBiTia. [lommpeHHs cBiTiia B pyXoMux cepeaoBuiax. Edexr
Jlomiepa B OMTHIII.

5. KBanToBa ¢izuka

®dotoenektpuunuii epext. Doronu. PiusHHa ElHmTeliHa mis ¢oroedekry. Edekr
Komnrona. Tuck cBitna. Jocmiam I1.M.JleGeneBa. PeHTreHiBchbKe BHIIPOMIHIOBAHHS.
['anpMiBHE 1 XapaKTepUCTUYHE PEHTICHIBCHKE BHUIIPOMIHIOBAHHS Ta iX CIEKTpU. TeruioBe
BunpomiHioBanHs. 3akoH Kipxroda. BunpominioBanHs aOCOMIOTHO YOPHOTO Tija. 3aKOH
Credana-bonbimana. 3akoH 3wmimenHs Bina. KBaHTyBaHHsS eHeprii BUIPOMiIHIOBaHHS.
@®opmyna I[lnanka. Iloctymatu 1 NpUHIUOM KBAHTOBOI MexaHiku. KopmyckymsipHO-
XBUJIBOBHH JyasTi3M 4aCTHHOK peuoBUHU. BracTuBocTti xBuiib e bpoiins. CriBBigHOIIEHHS
Heo3HaueHocTel ['eitzenOepra. XBunboBa QyHkiis. PiBusuus [Ipeninrepa. KBanrtoBa
YaCTHHKA y 30BHINIHBOMY CTaIlilOHapHOMY ToJi. BrmacTuBoCTi cramioHapHux cradiB. OnuH
13 TMPUKIAAIB OJHOBUMIPHOTO pPyXy KBAHTOBOI YACTHHKU: YACTUHKAa B MPSIMOKYTHiH
MOTEHITIAJIbHIM M1 3 HECKIHYCHHO BHCOKMMHM CTiHKamMu. IlimaHerapHa Mojenb aroma.
[Toctynatu bopa. Moxens atoma BogHio 3a bopom. CnekTpanbHi cepii BUIPOMiIHIOBaHHS
atomapHoro BojHio. Jlocmimu ®panka ta ['epma. KantoBo-mexaHiuHa iHTepIpeTaris
noctynatiB bopa. KBanroBi umcna enextpona B aromi. CmiH eJekTpoHa Ta HOro
excnepuMeHTanbHe oOrpyntyBanHa. Jlocmigun I[lrtepna ta Depnmaxa. Ilpuanun Ilaysmi.
Knacudikariss craniB enexkTpoHa B OaratoenekTpoHHoOMy aromi. [lepioguuna cucrema
eJIeMeHTIB. JIMCKpEeTHICTh €HePreTUIHOTO CIEKTPa EIEKTPOHIB y KpucTtanax. J[o3BoneHi ta
3abopoHeHi eHepreTnyHi 30HM. [lomin KpucTaniB Ha TPOBIAHWKH, HAIIBIPOBIIHUKU Ta



nmienekTpuku. BunbH1 enekTponn B Metanax. PiBenb @Depmi, Temmneparypa Depwi.
Bupomxenuii Ta HEBHpPOKEHUN eleKTpoHHUM ra3. CraTHCTHKAa €JIEKTPOHIB Y
HalBNPOBIJHUKAX, P-n  mepexiA.  3acTOCYBaHHS  HAIIBOPOBIAHUKIB.  SIBuIle
HaampoBigHOCTI.  PagioakTUBHICTh. 3aKOH  pajioakTUBHOro posmnanay. [IporonHo-
HEHUTpOHHUH ckiaja sapa. OCHOBHI XapaKTEPUCTHUKH siiep. SAepHi cuilM Ta iX BIACTHBOCTI.
Enepris 3B’s3ky smep. Kpamenbna ta obGomonkoBa mogeni siaep. [lomin Bakkux siaep.
Jlanrorosi peakiii nmoguty. SlepHi peakiiii Ha TEMJIOBUX Ta MIBUIKUX HEHUTpoHax. SmepHa
eHepreTHKa Ta mpobiemMu exosorii. Peakiiii TepMosiepHOro CHHTE3Y, YMOBH 1X peaizarlii.
[IpobneMu kepoBaHOTO TepMOsiiepHOTO cuHTe3y. Kiacudikaiis eJreMeHTapHUX YaCTUHOK.
OCHOBHI XapaKTEpUCTUKHM YACTHUHOK. 3aKOHU 30epekeHHs y MIKpocBiTi. EneMeHTapHi
YacTMHKU 1 (QyHIamMeHTaslbHI B3aemonii. KBapku, iX xapakrtepuctuxku. KBapk-menTtoHHa
cumeTpis. CyyacHi NOIJIAIM Ha CTPYKTYpy MaTepii. @yHaaMeHTanbHi (i3uyH1 KOHCTAHTH 1
enuHa Teopisa B3aemozii. CyyacHa (i3udyHa KapTHUHA CBITY.
Kputepii ouiHlOBaHHA
3azanvha ma meopemuyna Qizuxa

Hopmu ouniHoBaHHA yCHHMX BiAllOBieii:
[Ipu oniHIOBaHH1 YCHOT BIMOBI/I1 CTYIEHTOM OLIIHIOIOTHCS:

- BUCBITJICHHS JIOTTYHO B1AIIOB1JA€ 3MICTY ITUTAHHS,

- 3HaHHS (aKTiB 10 BU3HAYEHUX €JIEMEHTIB TeOopii Ta iX y3arajibHEHHS;

- 3HAHHS 1 BUCBITJICHHS €KCIIEPUMEHTAIbHUX PE3yJIbTaTiB;

- 3HAHHS MPUHIUIIB 1 IOCTYJATIB;

- YMIHHS OB’ S3yBaTH 3MICT MUTaHb KypCiB 3arajibHOI i TEOPETUYHOT (Q13UKH;

- BUP@KaTH BIACHY TOYKY 30py CTOCOBHO aHaJIi3y €IEMEHTIB Kypcy Ta HAYKOBOTO CBITOTJISITY

JFOJICTBA;

- BMIHHS 3aCTOCYBaTH 3HaHHS B HOBIM CUTYyaIlii.

Kpurepii ouinroBanns ycHoi Bianosizi (10 0ais).

9-10 6aJiB CTaBUTHLCS TO1, KOJIA CTY/ICHT: BUSBIISAE MMPABUIIbHE PO3YMIHHS (DI3UYHOTO 3MICTY
O3S AYBAaHUX SIBHII 1 3aKOHOMIPHOCTEH, 3aKOHIB 1 TEOPii, 1a€ TOYHE BU3HAYCHHS 1 TIIYyMaYCHHS
OCHOBHHX TOHSTH, 3aKOHIB 1 TEOpil, a TaKOXX NMPaBUJIbHE BU3HAYCHHs (I3MUYHHUX BEIUYHH OyIye
BIJIIOB1/Ib 32 BIIACHUM IUIAHOM, CYIIPOBOJIXKY€E PO3IOBIIb BIACHUMHU MIPUKIAIaMH, BMI€ 3aCTOCYBAaTU
3HAaHHS B HOBIM cUTyallii, Ip¥ BUKOHAHHI MPAKTUYHHUX 3aBJaHb; MOXE BCTAHOBUTH 3B’SI30K MIK
MaTepiajoMm, 10 BUBYAETHCS B Kypcax 3arajibHOi i TEOPeTUYHOT (hi3UKH.

7-8 ©0ajiB CTyOeHT oJepKye B pa3i HEMOBHOTO BIITBOPEHHS BIANOBIiJL, IOB’S3aHE 3
BUIYIIEHHSM a00 HEPO3YMIHHSIM OJHOTO-ABOX IIOJIOKEHb, IMOCTYJIATiB, MPUHIUIIB 13
BHCBITJICHHIM MPAKTUYHOTO 200 MPHUKIAIHOTO 1X 3aCTOCYBaHHS.

5—6 ©0asiB CTyOeHT oJepKye B pa3i HEMOBHOTO BIIATBOPEHHS BIANOBINL, IOB’S3aHE 3
BUITYILIEHHSIM a00 HEPO3YMIHHSM OJHOTO-JBOX MOJIOKEHb, MOCTYNATIB, IPUHIIUIIB 1 HEBMIHHIM
BH3HAYUTH iX 3a JOBIIHHUKAMH, MOCIOHMKaMHU, O0€3 BUCBITJIICHHS MPAKTUYHOTO a00 MPHUKIATHOTO ii
3aCTOCYBaHHSI.

3—4 DaJiiB OIIHIOETHCS BIANOBIb, Y SKii JIMIIEe BIITBOPEHO OCHOBHI IMOCTYJIATH W MPUHIIUIIY,
Ha SKHX TPYHTYETbCS 3MICT BIANOBiAEH 13 YACTKOBUM MaTEMaTUYHHM BHBEACHHAM Ta
(parMeHTapHUM OIIMCOM OKPEMHUX €JIEMEHTIB Teopii, 0e3 BHUCBITIEHHS NPAKTHYHOro abo
IIPUKIIAJHOTO 11 3aCTOCYBaHHS.

0-2 6aJiB OLIHIOETHCS BIAMOBI/Ib, 110 CKJIa/a€ JOTIUHO HE 3B’s3aHi (hparMeHTapHi BIIOMOCTI,
SK1 HE I03BOJIAIOTh CYAWTH PO PO3YMIHHSA CYT1 BIIMOBI/I; BIACYTHICTh 3HAHb 3aKOHIB, MOCTYJNATIB 1
iX MaTeMaTUYHHUX BUPA3iB; HEBMIHHS aHATI3yBaTH 3MICT, CKJIaIaTH TUTaH BiMOBIII.

Po3nonin 6aniB nmig yac oniHIOBaHHA poO3B 13Ky 3aga4i (20 0auiB):

1 6an craBUThCA 3a MpaBUIIbHE HAMMCAHHS YMOBH 33Jadi, MPaBUIbHE TO3HAYCHHS (i3UYHHIX
BEIIUYHH;



1 6an — 3a mepeBelCHHA 3HA4YeHb (DIBMUHUX BEIUYHH JIO €IUHOI CHCTEMHU OJIMHUIIL
BHUMIpPIOBAHHS 1 IPE/ICTABJICHHS X YMCIOBUX 3HAYEHb y CTAHAAPTHOMY BUIJIAI,

2 0aJM — 32 BUKOHAHHS PHCYHKIB, MAJIIOHKIB, CX€M JOCITIIPKYBAaHUX (PI3SMUHUX MPOIIECIB 1 iH..

2 6a,1u — 32 OOpaHHS PAIiOHAITBHOTO METOTY PO3B’SI3KY MPOTIOHOBAHOT 3a/1a4i;

2 0aam — K0 OOIPYHTOBAHO 3MICT 1 BU3HAYCHO OCHOBHI 3aKOHHM, MOCTYJATH, TEOPii, 10
JIeKaTh B OCHOBI 3MICTY 3a/1a4i Ta 3aITMCAaHO OCHOBHI (hOPMYIIH, SIKi TOTPIOHI TSl pO3B 3Ky 3a1a4i;

4 Ganm — 3a BMIHHS pO3B’S3aTH 3adady OyIb-sIKUM JOCTYIIHUM JUIi HEi MEeTOJIOM
(aHaNiTMYHUM ab0 CHHTETHYHHM), OTPHMAHO KIiHIIEBY PO3PaXxyHKOBY (OpMyIy Ta IepeBipeHo
PO3MIPHICTH OTPUMAHOTO PE3yNIbTaTy Ha BiAMOBIIHICTH PO3MIPHOCTI IIYKaHO1 ()i3NYHOT BETMUNHHY;

4 0anu — 3a BUKOHAHHS PO3PaxyHKIB 1 OTPUMAHHS YUCEIBHOTO pe3ylbTaTy, a TaKoX 3a
MEPEBIPKYy IBOTO PE3yNbTaTy Ha JOCTOBIPHICTh PEATHHUM CIIOCTEPEKYBAaHHUM BEIMYaM B YMOBaX
MMOCTaBJIEHO]T 3a1a4l;

4 0anu — 32 BMIHHS KOPUCTYBAaTHCh JIOBIAHMKOBOIO JIITEPATYPOIO (3HAXOJKEHHS MOTPIOHUX
U pO3B’SI3KY 3amadi  (pyHIaMEHTaIbHHX CTallMX BEJIMYHMH, 3HAYCHb TAOIMYHUX BEIUYWH,
CTaHJIaPTHUX MaTeMAaTUYHUX ONEPaTOpIB, IHTErPAJIIB 1 IH.).
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%20Slobodyanyuk.pdf — koHCIIEKT JTEKIIiM
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11. http://194.44.112.13/chytalna/6377/index.html#p=54 — koncnekr nekuiit (FO.5.bacapaba)

12. http://194.44.112.13/chytalna/5234/index.html#p=4 — xypc nekuiii (B.M.Bakaok)

13. http://194.44.112.13/chytalna/5048/index.html#p=3 — kypc nekmuiii (I'".JI.Mareik)
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Yacruna 2. [IpakTuyHa 4acTUHA
(MeTonuka HaBYaHHS (i3HKH, MeIArorika, NCUX0JIOTisI).

2.1. Kagi¢ikauiiini 3aB1aHHS 3 METOAMKH HABYAHHS QI3UKHU

3Hamu:

3micm @Qi3uKu AK HAYKU, NEPCReKMUBU PO3GUMKY (QI3UKU AK HAYKU, OUOAKMUYHI NPUHYUNU,
komnemenmuicnuil nomenyian IIK®; cymv QynoamenmanvbHux HAYKOBUX Hakmis, OCHOBHUX
NOHAMb 1 3aKOHI8 I3UKU, POb PIZUUHO20 3HAHHS 8 HCUMMI THOOUHU, CYCNITbHOMY UPOOHUYMEI 1l
mexHiyi, CYMHICMb HAYKOB020 NI3HAHHSA 3acodOamu Qizuxu, CHpUsmu po3eumKy inmepecy wKoapie
00 hi3uKu, Memoou HABYAHHA PI3UKU, NPULOMU | MemOoOU OpeaHizayii KIACHO20 KOJIeKmugy OJis
peanizayii 3a60amb, AKI GUHAUEHI NPOSPAMOIO, OCHOBHI HAYKOBO-NeOA202iuHi NiOX00U; MemoouKy
BUKOPUCTNAHHA  AN2OPUMMIYHUX NPUUOMIE PO38 A3VEAHHA (DI3UYHUX 3a0ay ma e8pUCUYHUX
cnocobis NOWLYKY D036 ’53Ki6 NPAKMUYHUX HCUMMEBUX npoonem; 807100imu
EeKCNepUMEHMAmMOPCLKUMU KOMNEMEHMHOCMAMU, MeMOOUKOI0 CHOPMYBAHHS Ul PO3GUMKY 8 VUHIE
EeKCNepUMEHMAmMOpPCbKUX 6MIHb U OOCTIOHUYbKUX HABUYOK, YMIHHA ORUCY8amu U OYIHIO8amu
pe3yibmamu  CHOCmepexCcetsb, NAAHY8amu i Npogooumu O00CHiou ma eKCnepuMeHmaibti
00CNi0XHCeH s, 30IUCHIO8AMU BUMIPIOBAHHS (DI3UYHUX 8ENUYUH, POOUMU V3A2AIbHEHHS U UCHOBKU,
VAGNeHHAM — npo  QIi3uyHy — KapmuHy — c8imy;  3A2ANbHOKYIbMYPHOIO — KOMNEmeHMHICmIO,
300p08 ’5130epedrcy8aibHOI0 KOMNnemeHmHicmio, IHGOpMAYTUHO-KOMYHIKAYIUIHOWO
KOMNemMeHmHICmio, — KII0Y08010  KOMNEMEHMHICMIO,  KOMYHIKAMUGHOI — KOMNEMEeHMHICmIo,
MIAHCNPEOMEMHOI0 KOMNEMEHMHICIIO, NPeOMEemHO (DI3UYHOI KOMNEMEeHMHICMIO, COYIATIbHOK
KOMNEemeHmHICmio,

ymimu:

030porosamu  YuHi8 BUHAYEHUMU [lepicasHum cmanoapmom 0a3080i i NOBHOI 3a2aibHOL
cepeonvboi oceimu ma [lepacasnum cmanoapmom 6a3080i cepeoHboi 0c8imu KOMNemeHmHoCmMAMU,
Gdopmysamu 6 yunie nepeddaueHi npocpamord 3HAHHA | HABUYKU 3 Di3uKu, opmysamu 6 YuHI8
0a3086i Qi3uyHi 3HAHHA NPO AGUWA NPUPOOU, PO3KPUBAMU ICMOPUYHULL WLIAX PO3BUMKY (DI3UKU,
O3HAUOMIIOBAMU YUHIGB 13 OIANbHICMIO MA BHECKOM BI00OMUX 3aAPYOINCHUX U YKPAIHCbKUX (Di3uKis;
po3Kpusamu cymov (QYHOAMEHMATbHUX HAYKOBUX (DAKmi8, OCHOBHUX NOHAMb [ 3aKOHIE Qi3uKu,
nokaszamu po3euUmox YyHoameHmanbHux ioei i npuHyunie Qizuxu, 3acmocogyeamu Habymi 3HaHHA
8 NPAKMu4Hitl OiILIbHOCII, BUAGIAMU CIMABIEHHS 00 008K HA 3ACA0AX eKON02IYHOI KYyIbmypu;
Ha KOHKPEmHUX NPUKIAOAX NOKA3amu NposieU MOPAIbHOCMI WO000 BUKOPUCNAHHA HAYKOBO2O
SHAHHSA 8 AHCUMMEOISLILHOCMI THOOUHU Ut NPUPOOOKOPUCIYBAHHI;, (opMmyeamu 8 YuHié NPpUpOOHU4O-
HAYKO8Y KOMNEMeHMHICMb K 6a308) ma 6I0N0GIOHI npeoMemHi KOMNEeMeHMHOCMI K 0008 S3K08i
CKNA008I 3a2anbHOI KyIbmypu 0coOucmocmi i po3eumky il meopuoco NomeHyiany, 6usHauamu
Memy, yini ma 3a80aHHs 00 memu ma ypoKy, aHarizyeamu npocpamu ma niopyuHuxu 3 Qizuxu.

OCHOBHI PO31JIM METOAUKHU HABUYAHHSA ®I3UKU

Oco0bnuBocti peanizarii 3acaag HoBoi ykpaiHChKOT IIKOIM Tij Yac HaBYaHHS (PI3UKH B
ocHOBHIN mikoji. IliHHICHI OpieHTHpPH 0a30BOi cepenHboi OcBiTH. KommeTeHTHICHMMA
MOTEHITIaJl TPUPOTHUYOI OCBITHBOT raiay3i Ta 0a3oBi 3HaHHA. KoMIeneHTHICHHUH MOTEHIIia
Kypcy (i3MKH OCHOBHOT IITKOJIH.

Mertonuka HaB4aHHS (Di3UKU SIK MeJaroriyHa Hayka. 3amavi HaB4aHHsS (izuku. AHami3
OCHOBHUX CHUCTEM IMOOYJIOBH WIKUIBHOTO Kypcy (i3uKH. AKTyajabHI MPOOJIEeMH METOIUKHU
HaBUYaHHS (I3MKM HA Cy4yaCHOMY eTami po3BUTKY (i3ndHOi ocBiTh. Dizuka K HaBYAIbHUN
mpeaMer. 3MICT 1 CTpPyKTypa Kypcy OI3MKH CEepelHBOI 3araJlbHOOCBITHBOT IKOJIH.
OyHnameHTanbHI Pi3UYHI TEOPii sIK OCHOBA 3MICTY 1 CTPYKTYpPHU HIKITIBHOTO Kypcy (hi3uku.
3B’s130K HaBUaHHS (i3UKU 3 BUKJIAJAAHHAM 1HIIUX MPpeaIMeTiB. [HTerpoBani KypcH.

Metoau waBuyanHsa ¢isuku. HopmatuBai gokymentu (JlepxkaBHHI cTaHIapr), L0
BHU3HAYAIOTh BUMOTH J0 OCBIYEHOCTI Y4YHIB OCHOBHOI 1 CTapIIOi IIKOJIH, Ta 3aKOH YKpaiHu
«IIpo ocBiTy». HaykoBo-memaroriuni miaxoaud y TMeNaroriuHid misipHOCTI. Peamizartis
TUIAKTHYHUX TPUHIUIIB y Tporieci HaB4YaHHA (izuku. [lcuxonoro-nuaakTuyHi OCHOBU
¢opmyBaHHA B y4HIB (Di3MUHUX MOHATH. PO3BUTOK MucieHHs yuHiB. @opMyBaHHS BMIHb i
HABUYOK Y4YHIB. AKTHUBIi3allisl Ti3HABAIBHOI MiSUIBHOCTI YYHIB Ha Yypokax (hi3uku.



[Ipobnemue HaBuanHs ¢izuku. [lnanu y3aranphiorouoro xapakrepy (IIYX) mist BuBueHHs
(GI13MYHUX SBHUIL, BEJIMYMH, 3aKOHIB, Teopiil. Bu3HaueHHs 1 kiacu@ikamis MeETO/IB
HaBuyaHHA. HoBi iHpopMalliliHl TeXHOJOT1i HaBYaHHS. MeTo1 IPOEKTIB.

@®opmu opranizaiii HaBYaJIbHHUX 3aHATh 3 (PI3UKU: THIH 1 CTPYKTYpa YPOKIB 3 (i3UKH;
cUCTEMa YPOKIB (D13UKH; BUMOTH JI0 Cy4acHOTO YPOKY (D13MKH; HaBYaIbHI KOH(PEPEHIIii.

[1nanyBanus po6otu Buutens ¢izuka. HaykoBo-mMeronnyHa poboTta yuuTens (Qpi3uku.
Kanengapuno-remarnune minanyBaHHs. [loypouHe mutanyBanHs. IlnmaHyBaHHA camMoOCTIHHOT
pobGotu yuHiB. OCBiTHE cepenoBulle 3 (PI3UKH, BUAM OCBITHIX CEpEeNOBHUIL 3 (I3UKU
(EeKCIIepUMEHTATOPChKE, XMapo Opl€HTOBaHEe, OUNHrBaJIbHO oOpieHTOBaHe). DizuyHui
kabiHeT: poboue wmicue yuutens y ¢(isudyHoMy KabOiHeTi; (QopMyBaHHS IUIaHy poOOTH
¢131uuHOrO KabiHeTy, OpraHizailis No3akjIacHoi poOooTH y GpizuyHOMY KaliHeTl; popMyBaHHS
010110T€KH P13UYHOrO KaOIHEeTY.

Hudepenuianiss HaBuyaHHg ¢i3uku. IlemaroriyHa JOLUUIBHICTE 1 MOXJIIMBI  (opMHU
mudepennianii HaByaHHs. DaKyIbTaTUBHI 3aHATTS: 3MICT KYpCIB 1 METOAMKA MPOBEICHHS.
[Tornubnene BUBUEHHS (DI3UKU.

[To3aypouna poOota 3 ¢pi3uku. 3Ha4eHHs 1 OCHOBHI (pOpMH M03aypOyHOi poOOTH.

Hapuanbuuil pizuunmii ekcriepumeHT, Horo crpykrypa 1 3aBnanHs. IKT B ocBiTHbOMY
npoueci 3 ¢i3uku. JlemoHcTpaniiinuii ekcriepuMeHT. OpoHTaNbHI J1abopaTOpHi poOOTH 1
¢13uuHui npakTUKyM. JlomaimHi Jochiay 1 crnoctepexeHHs. KoMmIuiekcHe BUKOPUCTaHHS
TUAAKTAYHUX 3aC001B Ha ypokax ¢i3uku. MeTonruka BUKOHaAHHS JTJabopaTopHUX poliTy 7-9
KJ1acax.

®i3uuHi 3adadi AK 3aci0 HAaBUaHHS 1 BUXOBAHHS YYHIB, iX MICIIE B OCBITHHOMY
npoueci. Buan 3amad 1 cmocoOu iX po3B’si3yBaHHs. HaBuaHHS po3B’s3yBaHHIO 3ajad.
AHaTITUKO-CUHTETUYHHN METOJ PO3B’sA3yBaHHS (PI3MUHUX 3a7a4. AJITOPUTMIYHI TPUHOMU
PO3B’sI3yBaHHS 3a/1a4.

Oprani3aiiist caMoCTiiiHOT poOOTH yuHIB 3 (pi3uku. Buamu camocTiitHOi poOOTH yUYHIB Ha
ypori. CaMmocTiifHa po0oTa y4YHIB 3 MiApydyHUKOM. JloMaliHs camocTiiiHa poOoTa y4HiB.
[Tozaypouna po6ota 3 ¢gizuku Ta hopmu ii mpoeaeHHs. Exckypcii 3 ¢izukmu.

Kontpons 3HaHp 1 BMiHb y4HIB 3 (i3uku. Metomu 1 (GopMu KOHTpOJHO. YCHHH 1
NUCHMOBUN KOHTpOJb. IlepeBipka eKCIepUMEHTATOPChKUX KoMMeTeHTHocTel. Tectu.
Buznauenns piBHS c¢(hOPMOBAHOCTI KOMIIETCHTHOCTEH YUHIB 3 (Di3UKH.

dopMyBaHHSI HAYKOBOTO CBITOTIIAMY y4HIB. Di3nyHa KapTHHA CBITYy. Y3arajibHIOKOYi
YPOKH 3 (hi3UKH.

[IponeneBTrKa Ta OCOOMMBOCTI BUBYEHHS (Pi3uku B 7 Kiaci. AHami3 CTPYKTypH 1
3MICTYy Kypcy GI3MKH OCHOBHOI IIKOJH (OCOONHMBOCTI CTPYKTYPHO-JOTIYHOTO aHami3y).
EnemenTHn MONEKYJSIPHO-KIHETUYHOI 1 €JNEeKTPOHHOI Teopid Ta iX BHKOPHUCTAHHS s
nosicHeHHs Pi3nyHuX sBUlll. DopMyBaHHS MOHATTS (PI3UYHOI BETUUMHU. 3aralbHUM MiIXi]
70 BUBYEHHS (I3MYHUX BEJIMYMH. Y3arajabHEHHS 3HAaHb YYHIB NP0 BEIWYMHHU. AHANI3
nigpy4yaukiB 3 [Ipupogo3naBcTBa 3a 5 Ta 6 Kiacu.

[Tepmi ypoku 3 dizuku B 7 knaci. OcobauBOCTI iX mpoBeneHHs. Memoouxka usueH s
po3oiny «®Dizuka ax npupoonuua Hayka. Illisnawnsa npupoouy 6 7 kinaci. HaykoBo-
METOJUYHUIN aHajJi3 OCHOBHHMX IOHATh po3aury. PopMyBaHHS YsBIEHb NPO METOAU
HayKoBOTo mi3HaHHA. OCOOJIMBOCTI €KCIIEPUMEHTY 3 TeMU. Memoouka HaguanHs po30iny
«Mexaniunuii pyx» y 7 kaaci. HaykoBO-METOOUYHUN aHAli3 OCHOBHHMX IOHSTH PO3ILTY.
3aranbHi 0COOMMBOCTI BHBUEHHS TeMu «MexaHIYHMNA pyx». MeTonuka BHUBUYEHHS TEMHU
«Mexaniyauit pyx» y 7 wxmaci. DopMyBaHHS MOHATTA MEXaHIYHOTO pyxXy 1 HOTo
BITHOCHOCTI. XapaKTePUCTHKH MEXaHIYHOTO pyXy. Buanu MexaniyHUX pyxiB, rpadiku BUIB
pyxy. BuBueHHs nutaHb 00epTOBOTO pyXy Tina. BUBUYEHHS MHUTaHb KOJMBAIBHOTO PYXY.
Oco0aMBOCTI EKCIIEPUMEHTY 3 TeMU. Memoouxa Hagyanwus po30iny «Bzaemoodia min. Cunay
vy 7 waaci. IlponeneBTuka BUBYEHHS po3ainy «Bzaemomis tim» y 7 kmaci. CTpykTypa i
0COOJIMBOCTI 3MiCTy po3miry. BuBdueHHs B3aemopii Ti Ta 1i XapakTepUCTHK. BBemeHHs



MOHATH 1Hepiii, mMacu, cwikn. MomeHT cwin. [IpocTi MexaHi3mu: Baxkeni, Onoku. Cuia
npyxHocTi. BumiptoBanns cuil. 3eMHe TsokiHHA. Bara Tina. Cuna tepts. Tuck piau i rasis.
ATtmocdepHuii TUCK. ApximenoBa cuina. Memoouka naguanHs po3oiny «Poboma i enepaisy
vy 7 knaci. CTpyKTrypa 1 0coOIMBOCTI 3MicTy po3auty. PopMyBaHHSA MOHATh MEXaHIYHOI
poOOTH 1 MOTYXKHOCTI Ta OAMHUIL iX BUMiptoBaHHs. Enepria. KiHeTuuHna 1 moTeHI1adbHa
eHepris. 3aKoH 30epeKeHHsI MeXaHI4HOoi eHeprii. MamuHu 1 Mexanizmu. [Ipocti MexaHI13Mu.
KK/I. «30510T€e mpaBuiio» MEXaHIKH.

3MICT HaBYaJbHOTO MaTepially IKUIbHOTO Kypcy (izuku y 8-9 ki. Jlep:kaBHI BUMOTH
JI0 PIBHS 3araJibHOOCBITHBOI MIATOTOBKHU Y4HIB Y 8-9 Ki1. 3arayibHi MiAXOAW A0 OopraHizarii
OCBITHBOTO TIpouecy 3 Gi3ukH y 8-9 k1. OcoOIMBOCTI MOCTAHOBKM HAaBUAJIBHOTO (P13MUYHOTO
eKCIIepuMeHTY y 8-9 kiaci: Miclie 1 poJib JabopaTopHUX poOIT y Kypcl (i3uku 8-9 KiL.; ixHIN
oOcsr Ta 3MICT; MeToIMKa (POPMYBaHHS €KCIEPUMEHTATOPCHKUX KOMIIETEHTHOCTEH B YUHIB
npy HaB4YaHHI Pi3uku y 8-9 KII.; mpaBuiIa TEXHIKM Oe3neKku y kabiHeTi Qpizuku. Memoouxa
Hasuauns po3oiny «Tennoei aeuway y xypci ¢izuxu 8 xnacy. IlponeaeBTUKa BUBUYEHHS
TEIUIOBUX SIBUIL Y Kypcl (izuku 8 kiacy. Meroauka ¢opMyBaHHs y 8 Kilacl MOHATh: pyX
MOJIEKYJT 1 TeIJIOBUMU cTaH Tina. Temmeparypa. Tepmomerpu. TemmeparypHa miKania.
TerioBa piBHOBAra; 3aJIeKHICTh pO3MIpIB (PI3UYHUX T BIJ TEMIEPATypH; arperaTHi CTaHU
pedoBuHU. DP13UYHI BIACTUBOCTI TBEPAUX TUI, PIAUH 1 ra3iB; BHyTpilIHs eHepria. Cnocobu
3MIHM BHYTpPIIIHBOI eHeprii Tina. Bumm TemnooOminy. Kinmpkicts Temnot. Po3spaxyHox
KUIBKOCTI TEIUIOTM NpPH HarpiBaHHI/OXOJIOKEHHI Tija; KpHUCTaNiyHI Ta aMopgHi Tiia.
Temmeparypa ruraBneHHs. Po3paxyHOK KiTbKOCTI TEIUIOTH TIPH TUTABJICHHI/TBEPIHEHHI Til,
MapoyTBOPECHHS i KOHJICHCAITisl. Po3paxyHok KiJTbKOCTI TETUIOTH npu
apOyTBOPEHHI/KOH/IEHCallll; KuMIiHHA. TemnepaTypa KumliHHS. PiBHSHHS TEIIOBOrO
Oanancy. 3ropaHHs najiuBa. Po3paxyHOK KUIBKOCTI TEIUIOTH BHACIHIJIOK 3rOpPaHHs MajuBa.
Tennosi apurynu. [puanun aii TeroBux AsuryHiB. KK/ rerioBoro nsuryna. Memoouxa
HasyauHs po30iny «Enexmpuuni aeuwa. Enexmpuunuii cmpym» y Kypci @izuku 8 xnacy.
[IponeneBTrKa BUBUEHHS €EKTPUYHUX SBUL Yy Kypcl Qi3uku 8 kiacy. MeTtoauka HaBUaHHS
y 8 kiaci moHathk. Enextpuyni sBumma. Enexrpusanis Tin. Enextpuunuii 3apsan. [[Ba poau
eJIEKTPUYHUX 3apsadiB. Bzaemonis 3apsykeHux Tul. 3akoH Kynona. 3akoH 30epexeHHs
eJIEKTPUYHOrO 3apsny. Enextpuune none. Enextpuunnii ctpyM. il e1€eKTpUUHOTO CTPyMy.
[TpoBigHMKY, HAMIBOPOBIAHUKH, AienekTpukd. CTpym y Metanax. /kepena eleKTpUYHOTO
cTtpyMmy. Enexkrpuune koio Ta #oro ocHoBHI enemMeHTH. Cuia cTpyMy. Ammepmerp.
Enexrpuuna nanpyra. Bonst™erp. Enexkrpuunuii onip. 3aneHICTh 0OPY HNPOBIAHUKA BiJ
Horo JOBXKHMHM, IUIOLII mepepidy Ta Martepiainy. Peocraru. 3akon Oma ajis QUISHKH KOJia.
[TocigoBHe ¥ mapasnenbHe 3’€THAHHS MPOBIMHUKIB. POOOTa W MOTYXHICTh €IEKTPHYHOTO
ctpymy. 3akoH J[xoyns—Jlenua. EnexrponarpiBaneHi npwiagu. Ilpupona enekTpudHOro
CTpyMy B pO34YMHAaX 1 poO3IUIaBax eJIeKTpoiiTiB. 3akoH apazges A EIEKTPOII3y.
Enexktpuunuii crpym y raszax. besneka moauHM miJ 4Yac poOOTH 3 €NeKTPUYHUMHU
MpUJIaJJaMHA 1 TPUCTPOSIMH.

Memoouxa nasuanns po3oiny «Maenimui asuwa» y kypci @izuku 9 Kunacy.
[IponieneBTHKAa BUBYEHHSI MAarHITHUX SBUI y Kypci ¢izuku 9 kiacy. 3araibHi 3ayBaKCHHS
JI0 BUBUCHHS pO3JIiTy «MarHiTHi siBuia». MeToauka HaB4aHHA y 9 Ki1aci moHsITh: MarHiTHi
spuma. Jlocmin Epcrena. MarniTHe mosie. MarHiTHe moje mpoBimHuKa 31 ctpymoM. [lis
Mar”iTHOTO TOJIS Ha MPOBIMHUK 31 cTpymMoM. [Hmykiis marHiTHOro monsi. Cuina Amrepa.
MarHiTHiI BIacCTUBOCTI PEYOBHH Ta iX 3acTocyBaHHs. ['imore3a Amnepa. IlocTiitHi MarHiTy,
B3a€MOJis MarHiTiB. MarHiTHe mnone 3emmi. Enekrpomarnitu. MarHiTHa JeBiTarfis.
Enextpoasurynu, ryaHoMoBIli. EnekrpoBuMiproBanbHi npuiiaay. SBuIle e1eKTpoMartHiTHOT
iaaykuii. Jocninn ®@apanes. [HayKmiiftHuid enekTpuyHuil cTpyM. [ eHepaTopu iHAYKIIHHOTO
ctpymy. IlpommcioBi mkepena enexkTpuuHoOi eHeprii. Memoouka naguanus po30iny
«Csimnosi ssuway y kypci ¢izuku 9 xnacy. TlponieneBTrKa BUBYCHHS CBITIIOBUX SIBHII Y
Kypci ¢izukn 9 kmacy. Meromuka dopmyBanHs y 9 knaci mossTh. CBITJIOBiI sBHUIIA.



HIBuakicTs nomupeHHs cBiTia. CBITIOBUI MPOMIHb. 3aKOH MPAMOIIHIHOTO MOIIMPEHHS
ceiTiia. CoHsiuHe Ta MICIYHE 3aTeMHEHHs. BigOuBaHHS cBiT/Ia. 3aKOH BIAOMBAHHS CBITJIA.
[Inocke n3epkano. 3ajdoMJIEHHS CBITJAa Ha MEXI MOAUTY JABOX CEPEJOBUI. 3aKOH
3aJOMJIEHHS CBITIa. Po3kiiaganHs OL10ro CBITJIa HAa KOJIBOPHU. Y TBOPEHHS KOJIbOPIB. JIIH3M.
OnTuuHa cwia i GokycHa BiacTaHb JiH3U. PopMyiia TOHKOI JiH3H. OTpUMaHHS 300pakeHb
3a nonoMororo JiH3u. Haiinmpocrtimi ontuuni npunaad. Okynspu. Oko SIK ONTHYHUN
npuwiaa. 3ip 1 OauenHs. Bamu 3o0py Ta iX Kopekuis. Memoouka HaguawHs po30iny
«Mexaniuni ma enexkmpomacnimui xeuniy y Kypci ¢izuxku 9 xnacy. llponeneBTrka BUBUYCHHS
XBWJIBOBHUX MPOIECIB y Kypcl pizuku 9 kiacy. Metoauka ¢popMyBaHHS y 9 Kiaci NOHSTb.
BuHMKHEHHS 1 MOMMPEHHS MEXaHIYHUX XBWIb. 3BYKOB1 XBWil. LIIBHAKICTH MOMIMpEHHS
3BYKY, JIOBXKMHA 1 4acToTa 3BYKOBOi XBWJI. ['y4HICTh 3BYKYy Ta BHcOTa ToHy. [H(pa- Ta
yabTpa3Byku. EnexTpomarHiTHe mojie i1 enekrpoMarHiTHi xBuii. IlIBuakicTh mommpeHHs,
JIOBKMHA 1 4aCTOTA €JIEKTPOMArHITHOI XBHUII1. 3aJI€KHICTh BJACTUBOCTEN €IEKTPOMAarHiTHUX
xBWwiIb BiJ uactoTH. Illkama enexkTpoMarHiTHUX XBWIb. @PI3UYHI OCHOBU CYYacCHHUX
0e31poTOBUX 3ac00iB 3B’SI3Ky Ta KOMYHIKalid. Memoouka uasuanus po3oiny «®Dizuka
amoma ma amomno2o sA0pa. Dizuuni ocHO8U aAMOMHOI eHepeemuKku» y Kypci @izuku 9
knacy. [lponeneBTrka BUBYEHHS (DI3MKM aTOMa Ta aTOMHOTO sijipa y Kypcl ¢i3uku 9 kiacy.
Mertoauka HaBuaHHA y 9 knaci moHATh: CyuyacHa monenb aroma. Jlochiau Pesepdopna.
[IpoToHHO-HEWTpOHHA MOJENh sapa atoma. SnepHi cwin. [3oTonmu. BukopucranHs
130TomiB. PamioakTuBHICTh. PanioakTWBHI BUIPOMIHIOBaHHS, ixHS (i3uyHa mpupona 1
BracTuBocTi. Ilepion miBposmagy pamionykiima. MowisamiiiHa i paioaKTUBHOTO
BUNpOMiHIOBaHHA. [lpuponnuit panmioaktuBHuil ¢GoH. Jlozumerpu. bionoriuna mis
paaioakTuBHOro BumpoMiHioBaHHs. [login Baxkkux sjep. JlaHmroroBa siiepHa peaxiiis
noauty. SnepHuit peakTop. ATOMHI €JIEKTpOCTaHIli. ATOMHAa €HepreTuka YKpaiHu.
Exonoriuni npo6nemu atoMHOi eHepreTuku. TepmosinepHi peakiii. Enepris Conug # 3ip.
Memoouxa naguanus po30iny «Pyx i 63aemoolis. 3axkoHu 30epedxcenusny y Kypci ¢izuxu 9
kaacy. IlponeaeBTHKAa BUBYEHHS MOHSTh «PYyX» Ta «B3a€EMOJIS» Ta 3aKOHIB 30€pekKEHHA Y
Kypci ¢izuku 9 kmacy. Meroauka GpopmyBaHHS y 9 Kiaci OHATH: PiBHONPHCKOpPEHUH pyX.
[Tpuckopenns. I'padiku mpsIMOIIHIHHOTO PIBHOIPUCKOPEHOTO pyXy. IHepIliaabHiI CHCTEMH
BiTiKy. 3akoHn HproTOHA. 3aKOH BCECBITHHOTO TsDKIHHA. [IpruCKOpeHHS BUTHHOTO TaIHHS.
Pyx Ttina mig miero cunu TsOKiHHA. PyX Tinma mig gi€ro KiTbKoX cuil (Y BEpTHKAJIbHOMY Ta
TOPU3OHTAILHOMY HamlpsMax 1 MO MOXWIiH momuHi). B3aemomis tur. Immynsc. 3akoH
30epexeHHs IMIyJIbCy. PeakTuBHUN pyX. Pi3WdHI OCHOBU paKeTHOI TeXHIKU. JocsAaTrHEHHS
KOCMOHABTUKU. 3aCTOCYBAaHHS 3aKOHIB 30€peXeHHs eHeprii i IMIyJIbCy B MEXaHIYHHX
sBumax. OyHmaaMeHTaIbHI B3aeMOJIl B mpupodi. Mexi 3acTocyBaHHS (PI3UYHHUX 3aKOHIB 1
Teopiii. DdyHIaMEHTAIBPHUN XapaKTep 3aKOHIB 30epekeHHs B mpupoji. IIposBu 3akoHIB
30epeKeHHsS B TEIUIOBUX, €JIEKTPOMArHITHHUX, SJICPHUX SBHINAX. EBomromis ¢i3udHOi
KapTHHH CBITY. BrmuB (i3uku Ha CyCHiIbHUN PO3BUTOK Ta HAYKOBO-TEXHIYHHUH TPOTpeC.

KPUTEPII OLIIHIOBAHHSI

Memoouka nasuanus gizuxu

VY mporeci npe3eHTanii KBaridikaifHOro 3aBIaHHs, MO0 MOJICIIOE iSUTbHICTh BUATENS (DI3HUKH
CTY/IGHTaM CIIiJ] 3BEpPHYTH yBary Ha HEOOXiHICTb:
JOTPUMAHHSI HOPM 4acy MPH BUCBITICHHI OKPEMHX CKJIaJJOBUX 3aBJIAHHS;
JIOTTYHOr 0 Mepexoy BiJ OAHIET YACTUHU BUCTYITY J10 1HIIOI;
JIONIOB1IaTH Y HOPMAJIbHOMY TE€MII1 MOBJICHHS;
JIEMOHCTPYBATH (PparMeHT ypOKY;
BUKOPHCTaHHS XIMIYHOTO €KCIIEPUMEHTY Ta 3ac001B HaBYaHHS, Y TOMY YHCI1 TEXHIYHUX;
JIaTH BUYEPITHY BiMOBIh HA 3alUTAHHS 1 3ayBaXKCHHS TOJIOBU 1 WICHIB eK3aMeHaIliiHOT
KOMICIT KBaJi(p1KaliiHOT O eK3aMEHYy.

[IpakTnuHa wyacThHa (BUKOHAHHS Ta 3aXUCT KBali()iKALIMHOIO 3aBJIaHHS) OLIHIOETHCSA 3a
mkanoro: 1-20 6ais.

AN N NN



18-20 OamiB - BHCTAaBISIETBCS CTYIACHTY, SIKUHA BceOiyHO, OE3MOMHMIIKOBO, B JIOTIUHIM
MOCTIIOBHOCTI ¥ I'PYHTOBHO JIa€ BIJIMOBiAlI Ha 3alpoOINOHOBaHI MOMY 3allUTaHHS, AEMOHCTPYE YiTKe
BOJIOJIIHHS TOHSATIHHUM arapaToM, 3aCBOEHHS OCHOBHOI Ta JOJATKOBOI JITEpaTypH, BUIHHO BHKOHYE
MpakTU4YHI 3aBJaHHs, TepeadadeHi MporpaMor0 €K3aMeHy; 3aXHUCT MOJeli HaBYAIBHOTO 3aHSITTS
3IHCHEHO BIAMOBITHO A0 BUMOT IUIAHYBAHHS, 1IN, BU3ZHAYEHHS] METOJUYHOI CTPYKTYpHU Ta 3MICTY
3aHATTSA 3 YpaxyBaHHSM CTYNEHs HaBYaHHS, MEAAroriYHUX Ta MCUXOJIOTTYHUX OCOOJIMBOCTEH Y4YHIB;
3aIlJIAHOBAHO BUKOPUCTAHHS Cy4acHUX IHHOBAIIIHUX iH(OpMAIII{HUX Ta IHTEPaKTUBHUX TEXHOJIOT1H Ta
PI3HOMaHITHUX 32C001B HABYAHHS.

14-17 6aniB — BUCTaBJIAETbCA CTYAEHTY, SIKMU BUSBUB IOBHI 3HAHHS IOCTABJICHUX 3allUTaHb,
BOJIOJ/Ii€ METOJIJaMH BUKOHAHHSI IPAKTUYHUX 3aBJaHb, aJIe IPUITYCKAETHCS JIOTTYHOI HEMOCTIIOBHOCTI, HE
MOXe€ B MOBHIM Mipi 31IHCHUTH y3arajbHeHHs a00 cOpMyBaTH BJIACHI OL[IHKHU LIOJ0 JOCIIDKYBAaHUX
SIBUIIl Ta 3QJIEKHOCTEH; 3aXMCT MOJAENi HABYAJBHOTO 3aHATTS B OCHOBHOMY 3IIMCHEHO METOAMYHO
TPaMOTHO, 3 ypaxyBaHHSM IEIaroriyHuX Ta ICUXOJIOTIYHUX OCOOJMBOCTEH Y4YHIB, MPOTE € HE3HAYHI
HEJONIKM B JOTPUMAaHHI 3a3HAYEHWX BUMOT; 3alUIAHOBAHO BUKOPUCTAHHS CYYaCHUX IHHOBaIlIHHUX
iH(OpMAIIITHUX Ta IHTEPAKTUBHUX TEXHOJIOT'1H, ajle MeTOJMKa IX BUKOPUCTAHHS HE € PALliOHAIBHOIO.

9-13 6aniB — OTpUMYE CTYJICHT, IKUH BUSBUB: MTOBHI 3HAHHS OCHOBHOI'O NPOrPaMHOT0 Martepiairy
B 00Cs131, 1110 € HEOOX1IHUM JUTs ITOJANIBIION0 HAaBYaHHS Ta POOOTH; 3AATHICTh YIIOPATUCS 3 BUKOHAHHIM
NIPAKTUYHUX 3aBJaHb, SKI epeadadyeHo Mporpamoro, Ha PiBHI peNpOyKTUBHOTO BiATBOPEHHS; CTYCHT
JIOMYCKAa€ HE3HAaYHI MOMWIKH IIPH pO3B’SA3yBaHHI 3ajJad NPAKTHYHOIO HAmpsMy; Yy BiIHOBiIl
JIOMTYCKAIOTHCSl HE3HAUHI MOMIJIOK; 3aXHMCT MOJENI HAaBYAILHOTO 3aHATTS 3MIMCHEHO 13 HEJONIKaMu
CTOCOBHO 3a3HAYCHWX BHMOT; 3aIlUIAHOBAHO BUKOPHCTAaHHS HAsIBHUX HAOYHUX TIOCIOHWKIB, aje
METOJIMKA iX BUKOPUCTAHHS HE € PaIlioHAIBHOIO.

4-8 0asiB — 3aBIaHHSA BUKOHAHE 13 IOMMJIKAMU, BIANOBIAL HA IIOCTABJICHE 3AlIMTAHHS: HE IIOBHA,
MOBEpXHEBa, (parMeHTapHa, HE CHCTEMaTH30BaHAa Ta HE OOTPYHTOBaHA, JIOKa3W HE TIOBHI;, BHSIBIISIE
HE3HaHHS E€JIEMEHTIB HAaBUAIBHOTO MaTepially i CIemiaabHOI JIITepaTypu; y BIIMOBIAI TPHITYCKAETHCS
MIOMMJIOK /1 YaC BUKOHAHHSA MPAKTUYHOTO 3aBJAHH»; 3aXUCT MOZEI1 HABYAIBHOT'O 3aHATTS 3/11HCHEHO
0e3rpaMOTHO 3 TOYKM 30py METOJIWKH, TIEArorikd Ta TICHXOJIOTi; HE TepeadadeHo BUKOPHUCTAHHS
3ac00iB HABYaHHS Ta HAOYHOCTI.

1-3 6ajiB — 3aBjaHHS BUKOHAHE i3 TPYOMMH MOMMIIKaMH, a00 HE BUKOHAHE B3araii. 3aBIaHHS
BHKOHAHE 13 TPyOMMH TOMHIIKAMH, a00 HE BHKOHAHE B3arajii. BUCTaBIsI€TbCS CTYACHTY, SKUH Tae
HENpaBWJIbHI, HETIOBHI BIIMOBiNI HAa MHTaHHSA, a00 HE Ja€ iX 30BCIM, HE 3HAE€ CYTTEBUX CIIEMEHTIB
HaBYAJILHOTO MaTepially 1 CHeI[iaJIbHOI JIiTepaTypH, MPHUIYCKAEThCS TIMOOKMX TOMHJIOK T dYac
BUKOHAHHS NMPAKTUYHOTO 3aBJaHHS, HE MA€ JOCTATHBOI MiIrOTOBKHU JUII BUKOHAHHS 3aBJaHb €K3aMEHY
B LIUIOMY.

CIIMCOK PEKOMEHJIOBAHOI JIITEPATYPH
Memoouka naguannsa gizuxa

1. [epxaBHuii crannapt 6a30Boi cepeanboi ocBitu (IlocranoBa KaGinery MinictpiB Ykpainu
Bim 30 Bepecus 2020 p. Ne 898) https://mon.gov.ua/ua/osvita/zagalna-serednya-
osvita/nova-ukrayinska-shkola/derzhavnij-standart-bazovoyi-serednoyi-osviti

2. HaBuanpHi mporpamu s 3arajbHOOCBITHIX HaBUYaJdbHUX 3akiamiB: diduka. 7-9 kmacu (3i
3MiHaMu, 3aTtBepkeHuMu HakazoM MOH Vkpainu Bim 07.06.2017 Ne 804). — Pexxum noctymy:
http://mon.gov.ua/activity/education/zagalna-serednya/navchalni-programy.htmi

3. Artamanuyk II.C. TemaTuuHi 3aBAaHHs €TaJOHHUX piBHIB 3 ¢i3uku. 7-11 xmacu /
I1.C. Aramanuyk, A.M. Kyx. — Kam’auenp-Iloginscekuii : Abetka—HOBA, 2004. — 136 c.

4. by3sko B.JL, Bennuko C.II., Canpauk [.B., Cipux E.II1., Comenko /I.B. Ypoku ¢izuku. 7
KJac (3a HOBUMH IporpaMamu). MOCIOHMK A BuMTeNiB (i3uku — KponuBHuubkMii: Exckiio3uB-
Cucrem, 2019. — 236 c.

5. byseko B.JL, Benuuko C.I1., Canbnuk [.B., Cipuk E.Il., Comenko I.B. Ypoku ¢pizuku. 8§
KJac (3a HOBUMH TpOrpaMaMH). MOCIOHMK Jjsi BUMTeNiB (i3uku — KponuBHuIbKMi: Ekckiio3uB-
Cucrem, 2019. — 236 c.

6. bysbko B.JL, Benuuko C.I1., Canbnuk [.B., Cipuk E.I1., Comenko /I.B. Ypoku ¢pizuku. 9
KJac (3a HOBUMH TpOrpaMaMH). MOCIOHMK il BUMTeNiB Qi3uku — KponuBHUIbKMI: EKcKii031B-
Cucrem, 2019. — 354 c.

7. Bemnuxo C.II., Canosuit M.1., Tpudonoa O.M. 3acobu IiarHOCTUKHU 31 MIKUTBHOTO KypCy
¢i3uku: [HaBY. MociOH. Mg cryn. (i3.-mat. ¢dakyn. Buml. men. HaBd. 3aki.]. — KipoBorpan: PBB
KJITY im. B. Bunanuenka, 2016. — Y. 1. — 136 c.



https://mon.gov.ua/ua/osvita/zagalna-serednya-osvita/nova-ukrayinska-shkola/derzhavnij-standart-bazovoyi-serednoyi-osviti
https://mon.gov.ua/ua/osvita/zagalna-serednya-osvita/nova-ukrayinska-shkola/derzhavnij-standart-bazovoyi-serednoyi-osviti
http://mon.gov.ua/activity/education/zagalna-serednya/navchalni-programy.html

8. Bemnuxo C.II., Canosuiit M.1., Tpudonora O.M. 3acobu qiarHOCTHKH 31 MWKUIBHOTO KypCy
¢i3uku: [HaBY. OCIOH. uIst cTyd. (i3.-mart. dakyn. Buml. mea. HaBd. 3aki.]. — KipoBorpaa: PBB
KITY im. B. Bunauuenka, 2016. — Y. 2. — 28 c.

9. Bemnuxo C.II.,, Boskotpy6 B. Il., Yinuoii O. O. JlaGopartopHi poOOTH 3 METOIUKH
HaByaHHSA (i3uku (8 KiIac OCHOBHOI IIKOJIM): HAaBYAJIbHO-METOJWYHUN TOCIOHHWK JUIS CTYICHTIB
¢i3uko-marematnuHoro ¢axynerery /3a  pen. C.II Bemmuka. — Kponusaunpkwii: [1I1
«Excknro3uB-Cucrem», 2021. — 58 c.

10. Bemuuko C.II., Boskotpy6 B. Il., Yinwoii O. O. JlaGoparopHi poOOTH 3 METOIUKH
HaBuaHHSA (izuku (9 KIac OCHOBHOI IIKOJIHM): HABYATHHO-METOJIMYHUN TMOCIOHHWK JUIS CTY/ICHTIB
¢i3uko-marematnuHoro ¢axynerery /3a  pen. C. Il Bemmuka. — Kponusaumpkwmii: [1I1
«Excxiro3us-Cucrem», 2020.— 60 c.

11. Typxiit AM. OBUYHUI EKCIEPUMEHT Yy 3arajllbHOOCBITHBOMY HaBYaJIbHOMY 3aKJIaJi.
(Opranizariisi Ta OCHOBM METOAMKHU): [HaB4. mociOH.]. / A.M. T'ypxii, C.I1. Benuuxo, FO.O. XKyk. —
K.: I3MH, 1999. - 303 c.

12. JlemoHcTpamiiftHuii excriepuMeHT 3 (izuku. Hapuanpauii mocionuk. / [Illyr M.I., buxos
10.B., Kyumenko O.M. ta in.] — K.: HITY imeni M.II. [Iparomanosa, 2003. — 237 c.

13. Po3B’s3yBaHHs HaBYAIBHUX 337a4 3 (i3uku: nmuTanHs Teopii i metoauku /C.Y. ['oHUapeHko,
€.B. Kopmrak, A.l IlaBnenko, O.B. Ceprees, B.I. bamroBuii, H.M. Kopmiak; 3a 3ar. pen.
€.B. Kopmraka. — K.: HITY im. M.I1. [IparomanoBa, 2004. — 185 c.

14. CaBuenko B.®., boiiko M.IL, Himouu M.M., 3akamoxauit B.M., Pynenko M.IL.
Metouka HaBuaHHs Qi3UKU B cepenHii mkoi (3aranpHi nutanss). Yepniris, 2003.212 c.

15. Cagnosuit M.1., Boskotpy0 B.I1., Tpudonosa O.M. BuOpani nutanHs 3araibHOi METOAUKH
HaBYaHHs (I3UKH: HaBY. MOCIOH. [y1s cTya. ¢.-M. dak. Buml. nea. HaBd. 3aki.| — Kipoorpan: T111
«enTp omeparuBHOi moirpadii «ABarrapa», 2013. — 252 c.

IHiopyunuxu:
7 knac: https://pidruchnyk.com.ua/7klas/fizyka7/

16. ®izmka : migpyy. As 7 K. 3aKIL. 3araj. cepen. ocsitu / [B. I'. bap’sxtap, C. O. losruii, ©.
4. boxxuHOBa Ta iH.] ; 3a pea. bap’sxtapa B. I'. , Jlororo C. O. — 2-re Bu., nepepo6. — Xapkis :
Bun-so «Panok», 2020. — 256 c.

8 knac: https://pidruchnyk.com.ua/8klas/fizyka8/

17. Cupotrok B.JI. ®izmka: [mimpyun. pns 8-ro Kjacy 3arajlbHOOCB. HaBy. 3aki.] /
B.Jl. Cupotiok. — K.: I'enesa, 2016. — 192 c.

18. ®izmka: miapyd. mis 8 Ki. 3aranbHOOCBIT. HaB4. 3aki. / [B.I'. bap’saxrap, @.5. boxunosa,
C.O. Horruii, O.0. Kiproxina]; 3a pexn. B.I'. bap’sxrapa, C.O. [Hosroro. — X.: Panox, 2016. — 240 c.

19. T'enbdrar .M. ®izuka: [30ipHuk 3amad] / [.M. I'ensdrar, [.}FO. Henames. — Xapkis: PaHoK,
2016. - 144 c.

20. 3acekina T.M. ®izuka 8 kiac / T.M. 3acekina, J1.0. 3acekin. — K.: Opion, 2016. — 255 c.
3acexina T.M. ®i3uka: [migpyus. 8 kiac, mornu6mn.] / T.M. 3acekina, /[.O. 3acekin. — K.: OpioHn,
2016. - 272 c.

9 knac: https://pidruchnyk.com.ua/9klas/fizyka9/

21. ®izuka. 9 wiac: [migpydH. JUIsL 3arajbHOOCBITH. HaBu. 3aki.] / B.I. bap’sxtap,
@.41. boxxunosa, M.M. Kuproxin, O.0O. Kuproxina. — X.: Panok, 2017. — 272 c.

22. Cupotiok B./I. ®@i3uka 9 knac / Cupotiok B.JI. — K.: I'enesa, 2017. — 248 c.

23. ®izuka. 9 kiac: mMiAPyYH. IS 3aralbHOOCBITH. HaBY. 3aki. / T.M. 3acekina, J[.O. 3acekin
— K.: YOBL «Opion», 2017. — 272 c.

24. ®izuka IS 3arajJbHOOCBIT. HaBY. 3aKJaJiB 3 MOTTUONEHUM BUBYEHHsM (izuku. 9 kiac:
HiIpy4H. JJIs 3arajbHOOCBITH. HaBd. 3aki. / T.M. 3acekina, J[.O. 3acexin — K.: YOBL] «Opion»,
2017. - 272 c.

2.2. KBagijikauiiHi 3aBIaHHA 3 MeJarorikv Ta mcuxoJaorii
Martepianu ais arectallli moJaar0ThCA BIAMOBIIHUMHU KadeapaMu YHIBEPCUTETY
— Kadeaporo MeNaroriku Ta CIeliadbHOi OCBITH, a Takox Kadeapow duiocodii,
IIOJIITOJIOTI] Ta IICUXOJIOT.


https://pidruchnyk.com.ua/7klas/fizyka7/
https://pidruchnyk.com.ua/8klas/fizyka8/
https://pidruchnyk.com.ua/9klas/fizyka9/

MEPEJIIK 3ACOBIB, SIKI CTYAEHTU MOXKYTb BUKOPUCTOBYBATH
11i0 yac niocomoexu ma 6ionosidi Ha numaHHs Oinemy Ha eK3aMeHi CTYJICHT Ma€
MPaBO KOPUCTYBATHCS MIEBHUM HAOYHUM TPHUIAAASIM, MaTepialaMH JOBITHUKOBOTO
XapakTepy, TEXHIYHIMH Ta AUJAKTHIHIMH 3aC00aMu, a caMe:

" HaBYaJILHUMH nporpamamu 3 ¢izuku (7, 8, 9 kinacn);
" [UKUTbHUMU NiApyyHuKamu 3 ¢pi3uku (7, 8, 9 kiacn);
" JIOBiIHUKaMH 3 (13UKU;

" uIaKaTamu 3 (PI3UKY;

* HaBYaJIbHUM OO0JaJHAHHSM 3 (DI3UKH.



KpuTepii oniHoBaHHA
6UKOHAHHA 3A60aHb K8ANIDIKAYIIHO20 eK3aAMEHY
I]enmpanvnoykpaincokozo 0epiicagnozo ynieepcumemy
imeni Bonooumupa Bunnuuenka
3araybHi KpUTEpii OIIHIOBAHHS YCHIIIHOCTI CTYACHTIB 32 pe3yJibTaTaMu KBaji(ikamiifHoro

€K3aMeHy
IToka3zHuk Oninka

XapakTepucTuKa
yemimHocTi 3a
CTyJAeHTa | mKajio
(B 6as1ax) €EKTC

Ouinka 3a
HaliOHAJILHOIO
MIKAJI0I0

Bosozie mpakTHYHUMU HABUYKAMU, BUSIBJISIE
METOJMYHY JTOCKOHATICTh. BiAMORBIAH MOBHA, JIOTIYHO
00I'PYHTOBaHA, IIPAaBUIIBHO BUKOPUCTAHI HAyKOBI

TepMiHH. BigMiHHE BUKOHAHHS 3 HE3HAYHOKO KUIBKICTIO
90-100 A noMusIoK. CTYIEHT Bi[3HAYA€THCS BUCOKUM (TBOPYHMM) BIMIHHO
piBHeM KomIieTeHTHOCTI. [IMChMOBI 3aBIaHHSI BUKOHAHI
MOBHICTIO, BIITIOB1/Ib OOTPYHTOBAHA, BUCHOBKH 1
MPOIO3HUIIIi ApryMEHTOBaHI i 0popMIIEH] HAISKHUM
YHUHOM

Bumie cepenHix cTaHAapTiB, ajie 3 ISTKIMHU
IIOMUJIKaMHU. CTyIIeHT BOJ'[O)IiG OCHOBHHUMH
TCOPECTUYHUMH 3HAHHAMMU Ta MPAKTUIYHUMH HAaBUYKaMU,
82-89 B MOHSTIMHUM anapaToM, XapaKTepu3yeThCs IOCTATHIM nobpe
piBHEM KOMITIETEHTHOCTI. [IMChbMOBI 3aBJIaHHSI BUKOHAHI
MOBHICTIO, aJie MPUITYIIEHO He3HAYHI HETOYHOCTI B
po3paxyHkax abo oopmiieHHI
B miomy 3micTOBHA i1 MpaBIIIbHA BiIIIOBIAH 3 TIEBHOIO
KUTBKICTIO 3HAYHUX TIOMUJIOK. 3HAHHS CTY/ICHTA €
JIOCTaTHIMH, BiH BUSBIISIE 31aTHICTh BCTAHOBIIIOBATH
HaWCyTTEBIIII 3B’ SI3KW MK SBUIAMH, (haKTaMH, poOUTH
74-81 C BHCHOBKH Ta y3araJbHEHHs, 3aCTOCOBYBATH BUBUEHUI nobpe
Marepiai I po3B’s3aHHS MIPAKTUIHUX 3aBAaHb.
ITuceMOBI 3aBAaHHS BUKOHAHI ITOBHICTIO, OJHAK
JIOMTYIIEHO HU3KY HETOYHOCTEH B PO3paxyHKax abo
o opMIICHHI.
Henorano, ajie 31 3HaYHOIO KIJIBKICTIO HEOJIIKIB.
HeoOximHi mpakTHIHI HABUIKHA POOOTH 13 BUBUCHUM
MarepiajgoM copMoBaHO Ha 6azoBomy piBHI. CTyZeHT B
[JIOMY TIPaBUJIBHO BiATBOPIOE HABYANLHUI MaTepiad,
3HA€ OCHOBHI Teopii i pakTH, yMi€ HABOIUTH BIACHI .
MIPUKIIAIN HA MIATBEPKEHHS IEBHUX TyMOK, pOOUTH 3a10BLIEHO
OKpeMi BUCHOBKH. BusiBisie cepenHiil piBeHb
KOMIIETEHTHOCTI. [IMchMOBI1 3aBIaHHI BUKOHAHI B
OCHOBHOMY, 3 JIEIKUMHU (PaKTUIHUMH Ta 3MiCTOBHHUMH
TTOMUJIKAMHU.

64-73 D

Binnosinae miHiManbHUM KputepisMm. CTyIeHT BUSBUB
MOBEPXOB1 3HAHHS ¥ PO3YMIHHS OCHOBHHX TOJIOXKEHb

. ; . 3aJI0B1IJILHO
HaB4aJIbHOrO Martepiany. [IncbMoBi 3aBIaHHs BUKOHAH1
3 psitoM (aKTHYHKUX 1 TEOPETHYHUX TTOMMJIOK.

60-63 E

BimzHauaeThCcst HU3BKUM PiBHEM KOMIIETEHTHOCTI.
CTyneHT HE BONIOJIi€ OCHOBHUMHU 3HAHHSMU

eK3aMEeHaI[IHHUX AUCIUIUTIH, He 3Ha€ ()aKTUIHOTO

MaTepiaiy, He BOJIO/i€ OHITTEBO-TEPMIHOIOTTYHUM

1-59 Fx anapaToM mpodeCiifHO-OpiEHTOBAaHUX JUCIUTLIIH. HE3aJ0BLIBHO

HeoOxinna mie neBHa 1ogaTkoBa po0OTa ISl YCIILIHOTO
CKJIa/laHHA ek3aMeny. [TuchbMOBi 3aBaHHS! BUKOHAHI
YaCTKOBO, 3 rpyOrMU (DaKTUYHUMH Ta TEOPETHIYHUMU

TTOMUJTKAMHU.




