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Po3pobnuk: Bukiaamgad $hizuku mHUKI0BOI komicii «IIporpamuoro 3abe3neueHHs Ta (i3uKO-

mareMaTuyHux pucuuiunay lmaneesa O.C..

CmiBbecina 3 ¢i3uku s abiTypi€HTIB Ha OCHOBI NOBHOI 3arajabHOi CEpeaHBOi OCBITH
NPOBOJUTHCS 3 YpaxyBaHHSAM MPOrpamMH 30BHIIIHBOTO HE3aJIEKHOTO OIIHIOBaHHS 0OCi0, sKi
OakaroTh 3100yBaTH OCBITY HAa OCHOBI MOBHO{ 3arajibHOI CEPEIHBOI OCBITH.

[Tporpamy cmiBOecian 3 (i3UKH YKJIAJEHO Ha OCHOBI YMHHMX HAaBUAIBHUX IPOTpaM s
3aralbHOOCBITHIX HaBYAJIBHUX 3akiamiB 3 ¢izuku st 7-9 knacis (K., Ipmiae: Ilepyn. 2005,
3arBeppkeHoi MOH: mumct Big 23.12.2004 Ne 1/11-6611) ta ama 10-11 xnacie (K., 2010,
3arBeppkeHoi MOH: Haka3 Bix 28.10.2010 Ne 1021).



ITosicHIOBa/IbHA 3alIHCKA
Marepian mnporpamu 3 (i3MKM TOJUICHO HA I'STh TEMAaTUYHHX OJIOKiB: «MexaHikay,
«MonekynsipHa (i3uka Ta TepMoanHaMikay, «EnekTpuka Ta Maraetusmy», «Ontukay, “EnemenTH

Teopii BigHOCHOCTI. KBaHTOBA (hi3uKa”, sIKi B CBOIO YEPry, PO3IMOAICHO 3a PO3/ijIaMH 1 TEMaMH.

Mertoro cniBOeciau 3 Qi3uKH € ONIHKA 3HAHHSA TA BMiHHSA BCTYIIHHUKIB:
- BCTAQHOBJIIOBATH 3B’A30K MK SBHI[AMH HaBKOJMIIHBOTO CBITYy Ha OCHOBI 3HAaHHS 3aKOHIB

¢bi3ukn Ta GyHAAMEHTATBHUX (PI3UYHUX EKCIIEPUMEHTIB;

- 3aCTOCOBYBATH OCHOBHI 3aKOHH, ITPAaBHJIA, MOHATTS Ta MPUHIIMIIY, 110 BUBYAIOTHCS B Kypci

cepez[HLoi' IIKOJIHN,

- BUKOPHCTOBYBAaTH TEOPETHUYHI 3HAHHS Uil PO3B’S3YBaHHS 3a/1a4 PI3HOTO THITY (SKiCHHUX,

PO3PaxyHKOBUX, TpadiyHUX, eKCIIEPUMEHTAIbHUX, KOMOIHOBaHUX);

- BU3HAYATH 3arajibHi PUCH 1 CYTTEBI BIAMIHHOCTI 3MicTy (Pi3MUHUX SBHII Ta POIIECIB, MEXI

3acTOCYBaHHs (DI3UYHUX 3aKOHIB;

- TMIOSICHIOBATH MPUHIUI JIii MPOCTUX MPUCTPOIB, MEXAHI3MIB Ta BUMIPIOBAJIHHHUX MPUIIALIB 3

¢bi3u9HOT TOUKH 30DY;
- aHaMi3yBaTH rpadiky 3aJeKHOCTEH MK (I3MUHUMU BEIIMYUHAMU, POOUTH BUCHOBKH;

- IPaBUJILHO BU3HAYATH T4 BUKOPUCTOBYBATH OAMHHULI (i3UYHUX BEITHUUH.

Ha cniBGeciai 3 ¢i3uku OCHOBHA yBara Ma€ OyTH 3BEpHEHA Ha 3HAHHS OCHOBHHUX IMOHSTH 1
3aKOHIB (PI3UKH, pO3YMIHHS CyTl (YHIaMEHTAIbHUX JIOCIIIB, IPUHIUIIB Ta 11€H, MOKJIAJACHHUX B
OCHOBY (13MYHMX Teopild. AOITYypieHT NMOBMHEH BUSBUTH BMIHHS 3aCTOCOBYBaTH 3HAHHS MJIS
NOSCHEHHs mepe6biry (i3MYHMX SIBHI 1 MPOIECiB, TIYMadeHHsS CMHUCITY (PI3UUYHUX MOHATH 1
BEITMYMH, PO3B'I3yBAaTH 3ajadi 3a BCIMa pO3/ljIaMu MporpamMu. BerynmHuk mae OyTu 0013HAHUM 3
ICTOpI€I0 HAaWBAXJIMBIINX (PI3UYHUX BIIKPUTTIB. AOITYpI€HT MOBMHEH 3HATU OJMHULI (I3UUHUX

BEJIMYMH, BMITH ITepeTBOpIoBaTH iX B ogunuLi CI.



3MICT IPOI'PAMHU
1.  MEXAHIKA

OcHOBM KiHEeMaTHKHU

Mexaniuyauii pyx. BimHocHicTs pyxy. MarepianbHa Touka. Tpaekrtopis. Cucrema BiIiKYy.
BimnocHicth pyxy. llnsx i1 mepemimenns. PiBHOMIpHUiA 1 piBHONpUCKOpeHui pyxu. IIBuakicTh
pyxy. HonaBanns mBuakocteil. [Ipuckopenns. I'padiku 3anexHoCTe KiHEMaTHYHUX BETUYUH
BiJ] yacy Npu piBHOMIPHOMY Ta PiBHOIIPHUCKOPEHOMY NPSMOJIIHITHOMY pyXax.

Binbae maninas Tin. [IpuckopeHHs BUTbHOTO NaaiHHA. Pyx Tiima, KMHYTOrO mij KyTOM 10
TOPU30HTY. PyX Tina, KHHYTOrO TOPU30HTAIIBHO.

PiBHomipHuii pyx mo kouy. Ilepion i wacrota obepranus. Kyrosa mBuakicts. [loueHTpose
NPUCKOPEHHS.

OcHOBH THHAMIKH

[Tpunnun BigHocHOCTI ["amines. [lepmuii 3akoH HerotoHa. [HepitianpHa
cucrema BiTiKy. Maca tin. [lonaBannsa cwi. Cuna. PiBHopiliHa cmn. Jpyruii 3aKoH TUHAMIKH
Herorona. Tperiit 3akon muHamiku Hprotona. Cuna tsokinHs. Bara Tima. HeBaromicts. 3akoH
BceecBiTHbOro TsokiHHA. Pyx mtyunux cynytHukiB 3emui. [lepma xocmiyHa mBuakicts. Cuia
npyxHocti. 3akoH ['yka. Bara Tij, 1o pyxaroThcsi 3 IPUCKOPEHHSIM BepTHKaIbHO. HeBaromicTs.
Cuna teprs. Koedinient TepTst koB3aHHsA. ApXiMezoBa cuiia. Y MOBHU IUTaBaHHS TiJl.

Pyx min ni€ro cuin TSKIHHSA, TEPTA, IPYKHOCTI. PyxX MITYy4HHUX CyNyTHHKIB, pyX MO napabou,
Ha TIOBOPOTax, MO KOJIOBIM TpaekTopii y BepTHUKalbHIM a00 TOpM30HTANbHINA IJIOMIMHAX, IO
HOXMJIIN TUTOIIHHI.

MomeHT cuiu. YMoBa piBHOBArH.

MexaHiuHi KOJIMBaHHA

["apMoHiuHI KoMMBaHHSA. 3MILEHHS, aMIUTITYAa, Nepioj, JyacToTa, (a3a konmBaHb. BinbHI
KOJINBaHHS. 3aracarodi 1 BUMYIIEHI KOJMBaHHSA. MaremaTnyHuid MasTHHUK. [lepios KoiuBaHb
MaTeMaTHYHOTO MasiTHUKA. [IpyxwHHHN MasTHUK. [lepiog KoJMBaHb MPYXKMHHOTO MasTHHUKA.
YacroTa KOJIMBaHb BaHTaXy Ha MpyxuHi. [lepeTBopeHHs eHeprii Hpu KOJIMBAJIBHOMY pYCI.
[TepeTBOpeHHs eHeprii MmiJ Yac TapMOHIYHHUX KOJMBaHb. 3aracarodi 1 BUMYILIEHI KOJMBaHHS.
Pe3onanc.

[TommpeHHs KONKMBaHb y MPYKHUX cepenoBuiax. [lonepeyni 1 mo3nosxHi XxBuii. [JoBxuHa
XBWI1. 3B’SI30K MK JTOBKHUHOIO XBHUJI1, IIBUAKICTIO MOIITUPEHHS Ta MEPi10J0M (JacCTOTOIO).

3BykoBi xBuiai. HHIBuaKicTh mommpeHHs 3ByKy. ['yUHICTh 3ByKY Ta BUCOTa TOHY. AKYCTHKa

Axyctuunuii pe3onanc. Jlyna. Ingpassyku. [ndpa- ta ynprpa3zByku.



3akoHu 30epekeHHs] B MeXaHili

KinbkicTs pyxy (iMnynbce Tina). 3akoH 30epexeHHs iMnynbey. PeaktuBHuil pyx. MexaHiuna
pobora i moryxHicTh. KiHeTmuHa 1 moTeHUianbHa eHeprii. 3akoH 30epekeHHs eHeprii B
MEXaHIYHHX ITpoIiecax.

MMPAKTUYHI HABUKH

Po3p’s3ye 3amaui Ha BUKOpUCTaHHS (OpMya MOPSAMOJIHIHHOTO pIBHOMIPHOTO Ta
PIBHOIIPUCKOPEHOTO PYXiB, PIBHOMIPHOTO PyXy MO KOJIy, PyXy Tijla HiA Ji€f0 MOCTIHHOI CHIN
TsoKIHHSA. BMmie anamizyBatu Ta OyayBaTu rpadiku IpsIMOJIIHIHHOTO PIBHOIPHCKOPEHOTO PYyXY.
Bubupae onTUManbHUM YMHOM CHCTEMY BUITIKY JUIs PO3B’SI3aHHS KOHKPETHHX 331ad, BMi€
3MIACHUTH TIepexiJ 3 OAHi€l cucTeMH BiWIIKYy A0 iHIIOI. Bomojaie HalmpoCTIIMMH METOAaMHU
EKCIIEPUMEHTAIILHOTO JIOCII/DKCHHS pyXy TUL. Bmie 3acTocoByBaTH 3akoHU AuHAMiKd HbloTOHA,
(GopMynH cuiI, aNrOpUTM PO3B’S3aHHA 33Jad JAWHAMIKH, 3aKOHU 30€peXeHHS B MEXaHilli, YMOBH
pIBHOBAaru Tij, 3HAXOJIUTH XapaKTEPUCTUKU KOJIHMBAaHb HAUIPOCTIIINX KOJMBAJIBHUX CHUCTEM Ta
BCTAHOBIIIOBATH 3B‘A30K MK HHUMH. Po3ymie ¢i3nyHy Hpupoay BUHHKHEHHS Ta HOUIMPEHHS

XBHJIb.

2. MOJIEKYJISIPHA ®I3UKA TA TEPMOJANHAMIKA

OCHOBHI TIOJIOKEHHST MOJIEKYJISIPHO-KIHETHYHOI Teopil Ta iX mociigHe o0rpyHTyBaHHsA. Maca
Ta po3Mip Moiekynl. bpoyHiBcbkuii pyx. B3aemonis aToMiB 1 MOJEKYJ PEUYOBUH Yy PI3HHUX
arperaTHUX CTaHax.

IneanbHuit ra3. OCHOBHE pIBHSAHHS MOJIEKYJIIPHO-KIHETHYHOI Teopii 17eaJbHOro rasy.
Temnepatypa Ta criocoOu ii BUMiptoBaHHSA. AOCOJIIOTHA TeMIepaTypHa Iikana. PIBHSHHS cTaHy
ineanpHoOro ra3y (piBHsSHHS MenpaeneeBa-Knanelipona). [3otepmiunmii, 130XopHUN Ta 1300apHU
IPOLIECH.

BunapoByBanHs 1 koHjeHcanis. Hacuuena 1 HeHacuueHa mnapa. KumiHHs. 3anexHiCTh
TEMIEpaTypy KUIIHHS piIAMHU B THCKY. IluToMa Teniora mapoyTrBopeHHs. Bosoricte moBiTps.
BumMiproBaHHs BOJIOTOCTI OBITPSA 3a JOTIOMOTOI0 IICUXPOMETPA.

[ToBepxHeBuit HaTAT pinuHU. CHjla MOBEPXHEBOro HATArYy. 3MouyBaHHA. KanuispHi sBuia.

Kpucramiuni ta amopdui Tina. [lnaBneHns tBepaux Tin. IluToma TeruioTa miaBieHHS.
MexaHiuHi BIacTUBOCTI TBepAuX Tul. [Ipyxunna nedopmarris. Moayns FOnra.

BHyTpimHs eHepris Tina Ta cnocodu ii 3MiHu. Ilepmmii 3akon Tepmoannamiku. PoGora B
tepmoauHamini. Kimekicte Temmotu. [IuTomMa TemnoeMHICTH pedoBUH. AmiabaTHuUil mpoliec.
HeoGopotHicTs TemmoBux npoueci. [IpuHuun aii TernaoBux ABUryHiB. KoedimieHT kopucHOT ail
TETUIOBMX MAIIWH 1 HOro MakCHUMallbHEe 3HA4YeHHS. J[BUTYHW BHYTPIIIHBOTO 3TOpsSHHS. TeruioBi

MAIlIMHU Ta 0XOPOHA CEPEI0BHIIA.



INPAKTUYHI HABUKH
Po3B’s13ye 3amaui Ha 3actocyBaHHs ocHOBHOTrO piBHsAHHS MKT rasiB, piBHSHHS CTaHy razy
Ta ra3oBHX 3aKOHIB, Ha BJIACTUBOCTI HACHYEHOI MapH Ta BU3HAYCHHS BOJIOTOCTI TOBITPS; Ha
MOBEPXHEBUI HATST PIIMHU, KaUISpPHI SBUILNA; HA 3aCTOCYBaHHS 3akoHY ['yka, mepiioro 3akoHy
tepmoanHamiku Ta Gopmyn KKJI termoBux mammuH. 3acTOCOBY€E MEPIIMA 3aKOH TEPMOJIMHAMIKH
0 130MpOIIECiB Yy ileanpbHOMY rasi, 0 amaiabatHoro mporecy. EKCIepUMEHTaTbHO BUMIPIOE

BOJIOTICTbH MOBITPS1, TIOBEPXHEBUI HATAT, MOy b FOHTa, epeBipsie ra3oBi 3aKOHU.

3. EJEKTPUKA TA MAT'HETHU3M

Enexrpuyne nmoae

Enexkrpuunmii 3apsn. Bzaemomist 3apsupkeHux Tin. 3akoH Kynmona. 3akoH 30epeXeHHS
eJleKTpuuHoro 3apsiny. Enextpuune none. Hampykenicts enekrpuuyHoro mois. Ilpunnun
cynepro3utiii nouis. IIpoBiiHuKY B enekTpuyHOMY 1oJi. EnekrpocTatnyHmii 3aXucT.

Pobora eneKkTpoCcTaTHYHOTO TOJIA 1T Yac MEePEeMIlIeHHS eJIeKTpUuaHOoro 3apsay. [loTenmiar.
Pizanns norenmianis. Hampyra. 3B'130k Hanmpy»KEHOCT] €IEKTPUIHOTO IOJIS 3 HATIPYTOIO.

Enextpoemuicts. Konnencarop. Buau konzaeHcaropiB. €MHICTh IJIOCKOTO KOHJEHCATOPA.
3’enHaHHs KOHJeHcaTopiB. EHepris enexkTpuyHoro mnois. J{ieJeKTpUKH B €JIEKTPUYHOMY MOJI.
JlienexTpuyHa MPOHUKHICTH PEYOBHH.

Enexrpuunuii crpym

Enextpuunuii ctpyM. YMOBHU, HE0OX1/1H1 7151 ICHYBaHHS €JIEKTPHUYHOTO
ctpymy. Cuna ctpymy. 3akoH OMa /1715t OAHOPITHOI AUISHKY Koja. Onip npoBiaHuKiB. [TocainoBHe
1 TmapajnenbHe 3’€QHAHHS TMPOBIAHUKIB. PobOoTa 1 TOTYXHICTE €IEKTPUYHOTO CTPYMY.
EnextpopymiiifHa cuia Jpkepena cTpymy. 3ajekHICTh ONMOpPY MPOBIJIHHMKA BiJ MOTO JOBXKHUHHU 1
IO TomepedyHoro mnepepizy. 3akoH Owma g MOBHOTO Koja. Po0GoTra 1 TOTYXHICTh
€JIEKTPUYHOTO CTPYMY.

Enexktpuunuii ctpym y mnpoBinHukax. EjexTpoHHa mpoBiIHICTH MeTaniB. EnexkTpuuHuii
CTPYM y PO3UYMHAX 1 pO3IIIaBaxX €JNEeKTPOdiTIB. 3akoH enekTpoiizy. Crana dapanes. Exexrpuyanuit
cTpyM y razax. Camocriiinuii 1 HecamocTiiiHUI po3psau. [ToHaTTs npo muasmy. Enexkrpuunuii
CTpyM Y BakyyMi. TepmoenekTpoHHa emicis. EnexTponno-npomeneBa Tpyoka. HamiBnpoBinHuky.
Brnacha 1 qoMinikoBa NMpoB1AHICTh HAMIBIPOBITHHUKIB. 3aJI€KHICTh MPOBIIHOCT1 HAMIBIPOBITHUKIB
Bl TeMIlepaTypu Ta OCBITJIEHHS. HamiBopoBiTHUKOBUM  TpaH3ucTop. Buxopucrans
HAMIBIIPOBITHUKOBUX MPHUJIA/IIB B €IEKTPOHHIN TEXHIIII.

MarniTHe moJje

Bzaemoniss ctpymiB. 3akoH Awmnepa. MarHiTHe mnoje. IHAYKIiS Mar"iTHOrO IOJIA.

[TpoBigHUK 31 cTpyMOM y MarHiTHOMY noiii. Cuna Jlopenna.



EnexTpoMarniTHa iHayKIis

EnexkrpomarniTHa iHAyKIis. Mar"iTHuid MOTIK. 3aKOH EJIEKTPOMArHiTHOI 1HAYKIIiH.
[TpaBuno Jlenna. Camoinaykuis. [HaykTuBHICTh. EHEprist MarHiTHOTo MoJist CTPyMYy.

EnexTpoMarHiTHi KOJIMBaHHA Ta XBHJII

BibHI eneKkTpoMarHiTHi KOJMBAaHHS B KOJIMBaJIbHOMY KOHTYpl. IleperBopeHHs eHeprii B
KOJIMBAJIBHOMY KOHTYpi. BriacHa yactoTa KOMMBaHb Y KOHTYPI.

BumymieHi enekTpuuHi KOJMBAHHA. 3MIHHHMNA €NEKTpUYHHMNA CcTpyM. ['eHeparop 3MiHHOTO
ctpymy. Tpanchopmarop. Pezonanc y kosax 3MiHHOTO CTpyMY. ABTOKOJIMBAHHS.

EnextpomarHiTHi XBWJII Ta IMIBUAKICTh iX MOIIUPEHHS. BIacTHBOCTI eIeKTpOMAarHiTHUX
XBWIb. BUNpPOMiHIOBaHHS 1 NpUIMaHHS €NEKTPOMArHITHUX XBWJb. [IpuHIMIM panio3B's3Ky.
Haiinpocrimmii pagionpuiimay. [1lkana e1eKTpoMarHiTHUX XBUIIb.

INPAKTUYHI HABUKH

Po3B’s3ye 3amadi Ha 3aCTOCYBaHHSI MPUHIIMILY CYNEPHO3UIll, CUIOBHUX JiHIN; 3HAXOAUTH
HAIPYKCHICTh 1 MOTEHIA EJIEKTPOCTATUYHOTO TOJS KITBKOX 3apsijiiB, a TaKOXK 3apsKEHUX
MPOBITHUKIB CUMETpU4YHOI ¢GopMu. Bu3Hadae eIeKTPOEMHICTh KOHACHcaTopa Ta Oartapei
KOHJICHCATOPIB 32 PI3HUX THUIIIB 3’€JHAHb KOHAECHCATOPIB; CHEPTil0 3apsIXKEHOT0 KOHJIEHCATOPa,
EHEPrilo eNeKTPUYHOro noist. Po3B’s3ye 3amaui HA 3aCTOCYBaHHS 3HaHb MPO MOCTIMHHUKI CTpyM,
CJIEKTPUYHE Ta MAarHiTHe mose, 3akoHy OMa Jjs MOBHOTO Koja, 3akoHy Jlxoymsi—Jlenna,
dbopmynu cunt Amriepa ta cunu Jlopenia, npaBusio JleHna, 3akKoH €JIeKTPOMAarHiTHOI 1HAYKIII1, Ha
3aCTOCYBaHHS 1HAYKTHBHOCTI, Ha OOYMCJIEHHS €Heprii MarHiTHOTO MOJisf, Ha pyX 3apsIKeHHX
YaCTUHOK y OJHOPIHOMY MarHiTHoMy moii. Ckiiafae MmpocTi €IeKTPUYHI KoJia; BUMIPIOE CHITY
cTpyMy, Hampyry, omip, EPC. JlorpuMmyeThcsi mpaBui O€3MeKHd MPH 3aCTOCYBAHHI €IEKTPUUHUX
npucTpoiB. Po3B’s13ye 3aaadi Ha 3actocyBaHHs GpopMynu ToMcoHa, Ji0UNX 3HAYEHb CUITH CTPYMY
Ta Hampyru, koediumieHta TpaHcpopmarii. [TosicHIO€ YTBOpEHHsSI €JIEKTPOMArHiTHUX XBWJIb 1

NPUHIUIN pajiioTene(OHHOTo 3B’ SI3KY.

4. OIITUKA

[Tpsamoniniiine nomwupeHHs cBiTia. LIBuakicTe cBiTna Ta ii BUMIpIOBaHHS. 3aKOHU
BiiOMBaHHsA cBiTia. [loOynoBa 300pakeHb y IUIOCKOMY J3€pKalli. 3aKOHU 3aJOMJICHHS CBITJA.
AOCOJIIOTHHH 1 BIIHOCHUI MOKA3HUKH 3aJIOMJIEHHS CBITIIA.

Hucnepcis cBiTia.

Jlinza. OntnyHa cuna ain3u. [loGynoBa 300pakeHsb y JiH3aX.

Inrepdepenuis cpitia. Jocnian @penens. Judpakiis cBitia.

HMudpakuiiina pemitka. BuMiproBaHHS JOBXHHHM CBITJIOBOi XBHUJI 3a JOIOMOTOIO

TG PaKIiiHOT PeIIITKH.



MNMPAKTUYHI HABUKH
Po3B’s3ye 3amaui Ha 3acCTOCYBaHHS 3aKOHIB T'€OMETPHUYHOI OINTHKH, HAa PO3PaXyHKH
ONTUYHUX CHUCTEM, Ha 3B’SI30K JIOBXMHHU Ta YaCTOTH CBITJIIOBOI XBWJII, YMOBH 1HTEp(EpEHIIIHHNX
MakCUMyMiB 1 MIHIMYMIB, Ha 3acTOCyBaHHS (opMynu IU(paKIiiHUX TPaTOK, PIBHIHHS
Eitamreiina ans ¢oroedexry. KopucTyerbes ONTHUYHMMHU TPUIIAJIaMH, BHMIPIOE JIOBXKHHY

CBITJIOBOI XBUJII.

5. EJEMEHTHU TEOPII BIJHOCTI. KBAHTOBA ®I3UKA.

EnemenTn Teopii BixHocHoOCTI

[Mpuammn BimHOCHOCTI A.EitHmreiina. [lIBuakicTh CBiTHa y Bakyymi SK TpaHAYHA
MIBHJIKICTH T€peiadi CUTHAITY. 3B'SI30K MiXK MacoI0 Ta EHEPTi€lO.

KBanToBa ¢izuka

CaitnoBi kBanTtH. ®oTtoedekt Ta ¥oro 3akonu. PiBusHHsa A.EiHmreiina ais goroedekry.
Cramna Ilnanka. 3acrocyBanHs goroedekrty B TexHimi. KBaHT cBitina. Enepris Ta imnynbce ¢poToHa.

ATOM Ta aTOMHeE AP0

Knacuune ysBnenHs mpo OynoBy aroma. Jlocmin Pesepdopma. fAnepna monens atoma.
KBantoBi nocrynatu H.bopa. BunpomiHtoBanHs 1 MOTJIMHAHHS CBiTia atToMmoM. HenepepBHuii Ta
niHidgyactuii cnektpu. CriekrpanbHui anani3. Jlasep.

PanioaktuBHicTh. Anbda, OeTa- 1 raMMa-BUNIPOMiHIOBaHHS. MeToau peecTpallii 10H13yI0UnX
BUIIPOMiHIOBaHb. bionoriyna fist paai0akTHBHOTO BUIIPOMIHIOBAHHS Ta 3aXUCT BiJ] HHOTO.

Ckmang szapa aroma. [3otomu. EHepris 3B'sI3ky aToMHUX sjep. SaepHi peakuii.
Enepreruunuit Buxin sinepHoi peakuii. [loain siaep ypany. Snepauit peaktop.

TepmosinepHa peaxitis.

INPAKTUYHI HABUKH

3acrocoBye moctynatu CTB, penaTuBicTCbKHIl 3aKOH MoJaBaHHS IMIBHAKOCTEe. Busnauae
MOBHY Ta KiHeTUYHY eHeprii Tina B pamkax CTB. Po3B’s3ye 3amaul Ha 3aCTOCYBaHHS KBAaHTOBHUX
noctynatiB bopa, Gpopmynu ne bpoiins, Ha eHepriio 3B’sI3Ky aTOMHUX sfep 1 aedexkT mac. Bmie

KOpUCTYBATUCA JO3UMETPOM.

JITEPATYPA
1. ®i3uka(piBeHb CTaHJAPTY, 3a HABUAJIBHOIO IPOTPAMOI0 ABTOPCHKOIO KOJEK-TUBY IiJ
kepiBHULTBOM JlokTeBa B. M.) : miapyd. muisa 10 k. 3aki. 3aran. cepen. ocit / [B. I'. bap’sxrap,
C. O. osruii, @. 5. boxxunona, O. O. Kiproxina] ; 3a pea. B. I'. bap’sxrtapa, C. O. JloBroro. —
XapkiB : Bun-Bo «Panox», 2018. — 272 c. : i1
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Jos ruii C. O., boxxunosa @. f., Kiproxina O. O.] ; 3a pen. bap’sxrapa B. I'., losroro C. O. —
XapkiB : Bun-Bo «Panox», 2019. —272 c. : 1., ¢oT.

3. «®Di3uka (piBeHb CTAHIAPTY, 32 HABYAJIBHOIO IMPOTPaMOI0 aBTOPCHKOTO KOJEKTHUBY IIiJl
kepiBHuITBOM Jlsmenka O.1)» migpyunuk mis 10 kiacy 3akiafiB 3araibHOI CEPeAHbOT OCBITH
3acekina T. M., 3acekin /1. O.

4, «®Di3uka (piBeHb CTAHIAPTY, 32 HABYAJIBHOK IMPOTPAMOI0 aBTOPCHKOTO KOJIGKTHBY ITiJI
kepiBHUIITBOM Jlsmenka O.1)» migpyunuk jist 10 kimacy 3akiajiB 3arajbHOI CepeaHbOI OCBITH
Cuportiok B. /1.

S. di3uka i actpoHomis 11 kiac (piBeHb cranmapry, nporpama Jlsmenka O. 1.) Cupotrok B.
M., Mipomniuenko HO. b. 2019

6. ®i3uka 1 actponoMia 11 kimac (piBeHb craHmapty, nporpama Jlsmenka O. I.) 3acekina
T.M., 3acekin /1.0. 2019

7. Kowmmnekcue Bunanns 3 ¢izuku 10 3HO 2021 Buitnmio Bix Anpommua M., borganosa I,
boxunosa @. y BunaBauntsi "Jlirepa" m.Kuis.

8. Kommnekcne Bumanus 3 ¢isuku go 3HO 2021 Buiinuio Big aBropa Ctpyx H. y
BugaBHUITBI "[linpydanky i mociOHUKH" M. TepHOIIb.

9. 301pHHUK THUMOBUX TECTOBUX 3aBAaHb JJis miarotoBku 10 3HO 2021 3 ¢izuku BUAIIOB Bij

aBTopa AnpomuHa M. O. B BuaaBauuTBi "Jlitepa" m. Kuis.

I'onoBa koMicii st ciiBOecian Enina TBEPJJOXJIIB



