MIHICTEPCTBO OCBITU I HAYKHU VKPATHU
JKUTOMUPCHKUN JEP)KABHUIM YHIBEPCUTET IMEHI IBAHA ®PAHKA

3ATBEPj1}KV'}’Q': %)
I'onosa HpHHMa_I'IBHDl KOMLCII
)KHTOMHPCBKOFO ﬂep}KaBHoro
YHlBepCHTGTy lMeI-II IB&I—fa OpaHK

I'amuga KUPMUYYK

C/;(Q) 6epesns 2025 poky

ITPOI'PAMA CIIIBBECIAA 3 ®I3UKHA

IUIS BCTYIy Ha nepiivii (6akanaBpchbKuil) piBeHb BUILOI OCBITH

Kuromup — 2025



IO CHIOBAJIBHA 3AIIMCKA

IIporpamy yknaaaeHO Ha OCHOBI YMHHMX HaBYAILHUX NporpaM 3 ¢isuku mis 7-9 xiaciB 3aKianis
3arajbHOI CEpPEAHBOI OCBITH, 3aTBEPKEHOI Haka3oM MiHicTepcTBa ocBiTH 1 Haykun Ykpainu Ne 804 Bifg
07.06.2017 p. ta HaByaneHEX nporpam Jums 10-11 knaciB 3aknamiB 3aranbHOi cepeqHbOI OCBITH 3
disukn (piBeHp cTaHAapTy, OpOQIIBHHI pIBEHB) ABTOPCHKOTO KOJEKTHBY IIiJi KEPiBHHIITBOM
JlokreBa B.M., 3 ¢isuxm i acTtpoHoMmil (piBeHb craHmapTy, NpodiabHHI pPIBEHB) ABTOPCHLKOTO
KOJIEKTUBY IIiJ KepiBHUITBOM Jlsmenka O. ., 3aTBepmkenHnx Hakazom MiHicTepcTBa oCBiTH i Hayku
Vkpainm 24.11.2017 Ne 1539 «IIpo nHamawmns rpudpy MOH napyanenum mporpamaMm 3 isuxu i
acTpoHoMii ams yuHiB 10-11 knacie Ta monschkoi MoBH g yuHiB 5-9 Ta 10-11 knacis 3aknaziB
3arajlbHOI CEPeTHBOT OCBITH Y.

Marepianr mnporpaMe 3 (i3MKH [ONIIEHO HAa M'ATh TeMaTH4YHUX OJIOKiB: «MexaHikay,
«MonexyniapHa ¢isuka Ta TepmoaHHaMikay, «Enexkrpoaunamika», «Komusanus i xuimi. Omrukay,
«EnemenTH Teopii BigHocHOCTI. KBaHTOBa di3ukan, sAKi, B CBOIO Yepry, PO3MO/IIICHO 3@ PO3MiIaMH i
TEMaMH.

Mera BeTynHOI criBbeciny 3 (i3UKH MoJATae B OUiHII 3HAHD T4 YMiHb BCTYITHHKIB:

— BCTAHOBIIOBATH 3BSI30K MK SIBHIIAMH HABKOJMINHBOTO CBITY Ha OCHOBI 3HAHHS 3aKOHIB
Gbi3ukH Ta PyHIAMEHTATPHUX QI3UYHIX eKCIEPHMEHTIB;

— 3aCTOCOBYBaTH OCHOBOKO 3aKOHH, IPAaBMJIA, IOHATTSA Ta NMPHHIMUIIK, L0 BHBYAIOTHCH B Kypci
(bi3uky cepeaHboi 3arajibHOOCBITHBOI IKOJIH;

— BHU3HA4aTH 3arajbHi PHCH 1 CYTTEBI BIAMIHHOCTI 3MicTy (i3HYHHX SBHIN Ta MPOLECIB, MEXI
3aCTOCYBaHHS (PI3UUHUX 3aKOHIB;

— BHUKODHCTOBYBATH TEOPETHYHI 3HAHHS [UI1 PO3B'A3yBaHHS 3a4ad Pi3HOTO THIY (JKiCHHX,
PO3paxyHKOBHX, T'pa(iuyHUX, EKCIEPHMEHTATLHUX, KOMOIHOBaHHX TOWIO);

— CKJaJaTH INaH MpakTHYHHX i IMOJ0 BHKOHAHHA €KCIEPUMEHTY, KOPHCTYBATHCA
BUMIDIOBAJIbHUMH TIpHWIaJaMy, oOJamgHaHHIM, OOpOOISATH pe3yibTaTdH JOCHIDKEHHS, poOHTH
BHCHOBKH IIIOJI0 OTPUMAaHUX PE3YIILTATIB;

— TOSCHIOBATH IPHHIMMI il IPOCTHX IIPHCTPOIB Ta BHMIPIOBATBHUX MPHIAIIB 3 (i3HUHOI TOYKH

30py;
— ananizyBaTy rpadiky 3aexHocTel MiXK QI3UIHAMY BETHIAHAMH, POOUTH BUCHOBKH;
— IIPaBUJILHO BU3HAYATH T4 BUKOPHUCTOBYBATH OQWHALI (Pi3HYHUX BEITHYHH.



3MICT BCTYIIHOTI'O BUITPOBYBAHHS
MEXAHIKA

OcnoBu kiHemaTmkm. Mexaniunuii pyx. Cucrema Bimiiky. BimHocHicts pyxy. MarepianbHa
touka. Tpaekropis. [llnax i nepemimenns. lIBuakicTs. JloaBaHHs IIBHIKOCTEH.

Hepisaomipauit pyx. Cepenns i MHTTeBa MBHAKOCTI. PiBHOMIpHHIt i piIBHOIPHCKOPEHUH pYXH.
Ilpuckopenns. I'padixu 3anexHOCT! KiHEMaTMYHHMX BENUYHH Bifl Yacy IIpH pPIBHOMIpHOMY i
PiBHOIIPHCKOpPEHOMY pyXax. PiBHoMipHHN pyx mo komy. Ilepiom i uactorta. Jlinmifima i kyrosa
IIBUAKOCTI. JOIIEHTpOBE NPHCKOPEHHSL.

Ocnon aunamike. [lepmmit 3akorm HeloToHa. Inepmianeni cucremn Bimmiky. ITpunimn
BimHOCHOCTI ["amines. B3aemonis tin. Maca. Cuna. logaBanns cui. Jpyruit 3akon Hetorona. Tperiit
3akoH Herorona. I'papitaniiiHi cuiti. 3aKOH BCECBITHBOTO TOXKIHHA. Cuia TsoKiHHA. Pyx Tina mix giero
cunM TsDKiHHA, Bara Tima. HeBaromicts. Pyx mTyunmx cymytaukie. Ilepima KocMiv4Ha IIBHIKICTE.
Cumu npyx#ocTi. 3akoH I'yka. Cunn reprs. Koedimient teprs. MoMeHT cuni. YMOBH piBHOBard Tina.
Bunu pisHOBaru.

3axonu 36eperkeHHs B MexaHimi. IMmynbc Tina. 3akoH 30epexeHHs iMIybCcy. PeakTuBHUHN pyX.

Mexaniuna pobGora. KiHeTMyHa Ta mnoTeHIianbHa eHepris. 3akoH 30epexeHHS eHeprii B
MexaH{9HHuX nponecax. [Toryxuricts. Koedinient kopucuoi aif. [Ipocti MexanizmMu

EaemenTn mexaHiku piauH Ta rasiB. Tuck. 3akon [lackans mng pinwH Ta rasis. AtMochepuuit
THCK. THCK HepyxoMoi piZIMHY Ha JHO i CTIHKH MOCYAMHHU. ApXiMeI0Ba CHIa. YMOBH IIABAHHS Till.

MOJIEKYJISIPHA ®I3UKA I TEPMO/JIMHAMIKA

OcnoBH MoJieKy.JIIpHO- KiHeTH9HOI Teopii. OCHOBHI NOJOXEHHS MOJIEKYIAPHO-KIHETHIHOI
teopii Ta ix gocumimHe oOrpyHTyBaHHS. Maca 1 posmip Momexyn. Crana Asoragpo. Cepemus
KBaJpaTH4Ha [IBUKICTE TEIIOBOTO PyXy MOJNEKy. [neansuumii ra3. OCHOBHE PiBHSHHS MOJICKYJISPHO-
KiHeTHuHOl Teopii inmeanpHOTO Tra3zy. TemmepaTypa Tta 11 BuMmiproBauHs. [llxama aGCONIOTHHX
TeMriepatyp.PiBHSHEA cTaHy ineanpHOro rasy. I3ompouecu B rasax.

OcHoBH TepMOIHHAMIKH.

TermnoBuit pyx. BryTpimHs eHepris Ta cnocobm 11 3miHu. Kinbkicte Ttermotu. [Turoma
TEIUIOEMHICTh PeYOBHHHU. PoboTa B TepMouHamini. 3aKoH 30epeKeHHS €Heprii B TEIUIOBHX IMIPOLecax
(mepmuii 3aKOH TEPMOMMHAMIKH). 3aCTOCYBaHHS MEPLIOTO 3aKOHY TEPMOJMHAMIKH IO i30IpOIECiB.
AniabatHuit npomec. HeoOopoTHicTh TemnoBux mnpoueciB. IlpuHimn naii TEIIOBAX IBHUIVHIB.
KoeoimienT xopucHOI Iii TeIToBOro ABATYHa 1 #Or0 MakCUMaTbHE 3HAUEHHS.

Baacrusocri raszis, pinmuH i TBepaux Tin. IlapoyTBOpeHHS (BUIApoBYBaHHA Ta KHITIHHA).
Konnencaris. Iluroma temmora mapoyrBopeHHs. HacwdueHa Ta HeHacWdeHa mapa, {XHI BIaCTHBOCTI.
Bimnocra BonoricTe NoBitps Ta 11 BuMipioBaHHs. [lnaenenHs i TBepaHeHHs Tin. [luToma TemmoTa
IUIaBiIeHHs. TersioTa 3ropsHHs NaauBa. PiBHAHHS TeILIOBOTO OayaHCy AJIA HaWMpPOCTILIMX TETIIOBHX
nponecis. [lopepxaeBuit Hatar piauH. Cua moBepXHEBOro HATATY. 3MouyBaHHA. KaninspHi sBuima.

Kpucranigni Ta amopdni Tina. MexasiuHi BIacTHBOCTI TBepaux TN Buau medopmariit. Moxyns
Onra.

EJIEKTPOAUHAMIKA
OcCHOBH eJIEKTPOCTATHKH.
Enexrpruunuii 3apsan. 3akoH 30epeKeHHd eleKTpUuyHoro 3apsaay. 3akoH Kynona. Enextpuusne nose.
Hanpyxenicte enextpuuHoro mois. [IpuHnun cyneprosunii moniB. [IpoBiqHUKE Ta HieNEeKTPUKU B
eNeKTpoCcTaTHYHOMY mojii. Po6oTa enekTpu4yHOro mojs IpH ImepeMimeHHi 3apsaxy. [loTemmian i



pisHuusa noTeHuianis. Hampyra. 38’530k MiXX Halpyroo i HAPYXEHICTIO OHOPIJHOTO eJEKTPUIHOTO
nonsa. Enexrpoemnuicte. KonpeHcatopu. EneKTpoeMHICTB IUIOCKOrO KOHAeHCaTopa. 3’e€IHaHHS
KOHJeHcaTopiB. EHepris enekTpuyHOro mos.

3aKoHH MOCTIAHOrO CTPyMYy.

EnexTpuunuii cTpyM. YMOBH icHyBaHHS eneKTpuuoro crtpymy. Cuya crtpymy. 3akon Oma misa
ninsHkd - kxonma.  Omip  mpoimemkiB. IlocnimoBHe Ta mapaieNbHe 3°¢[HaHHA —POBIJHHKIB.
Enextpopymiiina cuna. 3akoH OMa it HOBHOIO Koia. Po60oTa i MOTYXHICTS €NEeKTPHYHOIO CTPYMY.
3axor Jxoyns- Jlenua.

EjxexTpuuHuii cTpyM y pizHuX cepegoBHImIAX.

Enexrpuunnii ctpym y meranax. EnexTponHa npoBinHicTe MertaniB. 3alieXHICTs OIOPY METANiB
Bix TemmeparypH. HammposinaicTs. EnexTpuduuil cTpyM y posuMHax i po3IuiaBax eJIeKTpOIiTiB.
3aKOHHM eJIeKTpOJi3y. 3acTocyBaHHS enekTponizy. Emexrpuunmit ctpyMm y rasax. Hecamocrtiitauit i
camMoCTiHu# pospsamy. [ToHATTS mpo mmasMmy. EnexTpuunuil crpym y Bakyymi. TepMoeleKTpoHHA
emicis. [ioa. EnekrponHo- npoMeHeBa TpyOxa. Enekrpuunnit cTpyM y HamiBmpoigHukax. BiacHa Ta
JOMIIIKOBA E€JIEKTPOIPOBIMHICTS HAIIBIPOBIMHAKIB. 3aleXHiCTh OIOPY HANIBIPOBITHMKIB Bix
Temileparypu. EnextporHo-aipkoBuii nepexia. HamiBnposiqaukoBmit giox.

MarnitHe noJie, eJ1eKTPOMArHiTHa iHAyKIif.

Bzaemonis cTtpymis. MarnitHe mone. MarmiTHa ingykmis. 3akon Awmmepa. Cuma JlopeHna.
MarsiTHi BIacTHBOCTi pedoBHH. MarHiTHa MPOHUKHICTh. PepoMarneTHkd. Maruitauii notik. SIBume
€JIEKTPOMArHiTHOI iHAykHii. 3akoH emexkTpomarHiTHOT imaykuii. Ilpasmno Jlemma. Ssumme
caMmoinaykii. [agykruBHicTs. EHeprist MaraiTHOro moJis.

KOJIMBAHHA I XBUWIL. OIITUKA

Mexaniuni KoMMBaHHS i XBHJIL.

Konusaneauit pyx. Bineni MexaHiyHi KonMHBaHHA. ['apMOHIYHI KOJMMBaHHA. 3MilIEHHS, aMILTITYAA,
nepiof, Jactora i (asa rapMOHIYHMX KoJiMBaHb, KOJMBaHHS BaHTaXy Ha MpPY>KMHI. MaTeMaTHunmii
MasTHHK, MEPIOA KOJIMBaHb MaTeMaTHYHOTO MasATHUKA. [lepeTBOpEeHHs eHepril Mpd rapMOHIUHHX
KOJIMBAHHAX. BuMymeHi MexaHiuHi KoJuBaHHs. SIBHIne pe3oHaHcy. [lolmuMpeHHS KOJHMBaHb Y
npyxHUX cepenoBuinax. [lonepeuni Ta mo3moBxHi XBuii. JloBxkuHa XBHI. 3B'130K MK JOBXKHHOIO
XBHJI, IIBUAKICTIO I NOIDMpEeHHSA Ta mepiofoMm (wacToToro). 3BykoBi xBwii. IIBuakicTs 3ByKYy.
I'yaHicTb 3ByKy Ta BUcoTa TOHY. IH}pa- Ta ynbTpa3ByKH.

EnexTpoMaruiTHi KoMBaHHS i XBHUTL.

BinpHi enexTpoMmarHiTHI KOJHBaHHA B KOJHBAIBGHOMY KOHTYpi. I[leperBopeHHs eHepril B
KOJIIMBJIBHOMY KOHTypi. BnacHa uacToTra i1 Imepiol eNeKTpOMAarHiTHUX KONWBaHL. BuMylueni
eJIEKTPHYHI KOJIMBAHHA. 3MiHHHH €JICKTpUUHHHE CTpyM. ['eHeparop 3MiHHOTO CTpyMy. EmexTpauHmit
pesonaHnc. Tpanchopmarop. [lepenaua emextpoeHeprii Ha Benuki Bifcraui., EnekTpomaruiTHe rmore.
EnextpomarHiTHI XBHWIi Ta MBHIKICTE iX momupenHs. [llkana eIeKTpoMarHiTHHX XBHIL. BiaacTuBoCTi
€JIEKTPOMArHiTHOTO BHITPOMIHIOBAaHHS Pi3HHX JIiala3oHiB.

OnTuka.

ITpsMouniHIHHICTE NOLIMPEHHS CBiTIA B OAHOpigZHOMY cepemoBummi. IlIBumkicts cBiTna Tta ii
BHUMIpIOBaHHs. 3akoHH BiOMBaHHA cBiTia. [loGynoBa 300paxeHns, sKi Ja€ IUIOCKE I3EPKAJIO. 3aKOHH
3aJIOMJICHHS CBiTNIa. AGCOMIOTHUI 1 BiZHOCHMH moka3zHUKU 3anoMieHHS. [loBHe BinOuBanusa. JliHza.
Ontuuna cuna nin3u. Dopmyna tonkoi minszu. [loGynoBa 3o00paxkeHb, fAki Ja€e TOHKa JiH3a.
InTepdepennuis critna Tta ii npakTuuHe 3actocyBanHs. Jludpaxuis ceimia. udpakiiiiai rpatku ta ix
BUKOPUCTAHHS JJIS BHU3HA4YEHHS JOBXKHUHM CBITJIOBoI XBuii.Jlucmepcis cBitna. HemepepBruit i



NiHiAvatui ciektpd. CrekTpansHui anatis. [loagpusanis ceitia.

KBAHTOBA ®I3UKA. EJEMEHTU TEOPII BUTHOCHOCTI

Enemenru Teopii BixHocHocTi.

Ilpuamunu (moctynatu) Teopil BimHocHoCTI EiHINTelHAa. PendTHBICTCBKHN 3aKOH 10JaBaHHS
mIBHAKOCTEH. B3aeM03B’ 130k MacH Ta eHepril,

CeitaoBi kBanTh. ['inoresa IInanka. Crana Ilnanka. Keauntu csitia (poroun). ®oroedexr Ta
Horo 3akonu. Pisuanns EiHmreiina nns dotoedekty. 3acrocysanus doroedexty B TexHimi. Tuck
ceiTiia. ocnix Jlebenena.

ATOM Ta aToMHe SIAPO.

Hocnin Pesepdopaa. SAnepna mozmens aroma. Keantosi moctynatu Bopa. BumpominroBanHs Ta
IOTJIMHAHHS CBITJIa aTOMOM. Y TBOpEHH: MiHiitwactoro cmextpa. Jlasep. Ckian sapa atoma. Izotomm.
Exepris 38'13ky aromuux szep. Saepni peaxuii. Ilomin smep ypary. Snepuuit peaktop. TepMosepra
peakuis. PagioaktusHicTh. Anbda-, 6era-, raMmma-BHIIpOMiHIOBaHHA. MeTomu peectpauii ioHizyrouoro
BUIIPOMiHIOBAHHS.

KPUTEPII OIITHIOBAHHSI
cniBbecinu 3 GisMKH 15 BeTyNy Ha nepmnii (fakaxaBpchbKHii) piBeHsL BHUIOY 0CBiTH

Po3nogin 6aniB Ta xapakrepucTnka Biamosiai aéirypienra:

200 - 190 6aniB oTpEMye BCTYHHHK, SKHH BIJIBHO BOJIOJIE MaTepiaioM, Mac HABHYKH aHaNli3y
(Qi3HYHEX SBMIN, OMNEpye OCHOBHHMH MOHATTSIMH 3 (i3UKH, NEMOHCTPYE IPYHTOBHI 3HAHHS
TEOPETHYHOIO Marepialy B MeXaxX BHUMOI IPOrpaMy CIiBOECiIW; BiJMOBIAL BCTYIHHKA IIOBHA,
JIOT1YHA, IIOCITiI0BHA, HE MICTUTH IOMHJIOK.

189 - 180 GaiB oTpUMY€ BCTYIHHMK, SKUH BITFHO BOJIOAIE MATEPIAIOM B 06CH3] Ta B MEXKaxX BUMOT
OporpaMd, Ma€ IPYHTOBHI 3HaHHS 3 (i3HKH, ONIEpPYE OCHOBHHME (I3HYHHMH NOHATTAMH, 3HAE
TEPMIHOJIOTiIO, HpaBHJIBHO BHKOHYE NPAaKkTHYHI 3aBJaHHSA; BMi€ 3HaXOAWTH iHpoOpMaLiio Ta
aHaNi3yBaTH ii, CTAaBUTH Ta BUPIIIYBaTH NpobIIeMH.

170-179 6aiiB OTpHEMY€ BCTYIHUK, SAKill Mac MilHi 3HAHHA 3 (i3UKH, 3AaTHHH BHKOPHCTOBYBATH iX
AU PO3B'A3aHHS NPAKTHYHHX 3aBJaHb, POOMTH BHCHOBKH, y3araJlbHCHHS, apryMEHTYBATH 1X, IPOTE y
BiZIMOBiAsIX 3pOGHB OKPEMi HECYTTEBI TOMUIKH.

160-169 GaniB 0TpuMye BCTYIHUK, sKUil 1oOpe BOJIOIiE MaTEepiaioM, 3aCTOCOBYE 3HAHHS 3 Qi3HKH
B CTAHJAPTHHX CHUTYalisiX, BMi€ IIPOBOAHTH aHANI3 (Qi3WIHUX SBHUI i NPOLECIB, ONEPYE OCHOBHUMHU
HOHATTAMHE 3 (PI3HKH, TIPOTE JOIYCTUB OKPEMi IIOMILIKH.

150-159 GaniB oTpuMy€e BCTYIHHUK, SKMH Mae JOCTATHI 3HAHHA 3 ()i3MKH, 3aCTOCOBYE BHBYCHHIA
Marepian y cTaHAapTHHX CHTYallisfX, HAMaracTsCs aHATI3yBaTH, BCTAHOBTIOBATH HAMCYTTERILII 3B'I3KH
1 3aJI€XHOCTI MiX ABHIaMH, (akTaMiu, poOUTH BHCHOBKH, 3aTaJIOM KOHTPOIIOE BIACHY MisUIBHICTE;
BIJITOBIAB JIOTIYHA, X0Y 1 MAE HETOUYHOCTI.

140-149 6aniB oTpuMye BCTYIIHHK, SKHH IIPaBUJIBHO BiATBOPIOE MaTepias, 3HA€ OCHOBHI Teopii i
(baxTH, BMi€ HABOJUTH BIaCHI MPUKJIAI{ HA IMiATBEP/KEHHSI [IEBHUX NPHKJIAIIB.

130-139 GamiB oTpuMye BCTYHIHHK, SIKHH BHUSBJISE 3HAHHSA M PO3YMIHHS OCHOBHUX TEOPETHUHHX
MIOJIO’KEHD Ta 3aKOHIB (Pi3MKM; BUKOPUCTOBYE 3HAHHS 711 BUKOHAHHS 3aBJaHb 3a 3pa3KoM; BiANOBighL
BCTYITHMKA 3arajloM BipHa ajie HeIOCTATHRO OCMICIICHA.

120-129 GayiB OTpUMYy€ BCTYNIHWK, SKHH BiATBOPIOE OCHOBHHH MaTepiall mporpamu, 3JaTHHH 3
HOMHUJIKAMH 1 HETOYHOCTSIMHU JIaTH BU3HAYEHHSI [TOHSTH, CHOPMYJIFOBATH 3aKOH.

100-119 6amis oTpuMye BCTYIHUK, KUt MOXe JaTH BiANOBIAL He Ha BCi 3allUTAaHHA, 3 JOIIOMOTOIO



€K3aMeHaTopa BUKOHYE elIeMCHTApHI 3aBAaHHs.

Menme 100 6anis oTpuMye BCTYNIHUK, SKAM HE PO3yMi€ 3alMTAHHA Ta HABITH 3 JOIOMOTOIO
€K3aMeHaTopa He MoXe chOpPMYJIIOBATH BiJIOBIAL HA 3AIIMTAHHS.

Berynnuk, sxuit Habpas Bin 0 1o 99 GaniB — He Moske GyTH PEKOMEHI0BAHHM /0 3apaxXyBaHHS.
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