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IHPOI'PAMA IS CIIIBBECIIN 3 ®I3UKHN
BCTYII

Beryn Ha ocHOBI cniBOeciam, 3amictb pesyabratiB HMT BinOyBaeThcsl BiinoBiaHo
pozainy VIII Iopsiaky Ta npasui npuiiomy y 2025 poui.

Heo0xigH010 YMOBOIO 3aCTOCYBaHHS CIEIiaIbHUX YMOB y4acTi y BCTYITHIM KaMmmaHIi €
HasiBHICTh B €JIEBO kapTku (izuunHoi 0coOu 13 3a3HAUEHHSM MUIBIOBOI KaTeropii Ta
BHECCHHSIM IMMATBEPAHUX NaHUX (PEKBI3UTH TOKYMEHTIB, II0 3aCBIIUYIOTh MPABO Ha
crieriajJbHI YMOBH YUacTl y BCTYIHIN KaMItaHii, a00 3aBaHTaKECHI CKAHOBaH1 KOITii TaKUX
JOKYMEHTIB Yy pa3i BIJACYTHOCTI (HEIOCTYHmHOCTI) iH(opmMalli mpo HUX y JepKaBHHUX
peecTpax), a TaKOXK 3a3HAYCHHs B 3asiBi BCTYIHHKA IIOJI0 HEOOXITHOCTI 3aCTOCYBaHHS
CHEIlaIbHUX YMOB.

CremiaJiIbHUIMH YMOBaMH y4acTi Y KOHKYpCHOMY BiOOpl Ha HaBYaHHS JJIA 3100yTTS
uitoi ocsiti Ha ocHOBI [I3CO aco HPKS no K3BO KOP «Axkanemist MUCTELITB 1IMEH1
[TaBna YyOWHCBHKOTO» y BHUIJIS/I Y4YacTi Yy KOHKYPCHOMY BiJI0Opi 3a pe3yjbTaTamMu
criBOeciiu Ta pe3yibTaTaMUu TBOPUYOTO KOHKYPCY:

— 0co0M 3 IHBAIIJHICTIO BHACHIJIOK BIHHU 6i0n06iOHO 00 cmammi 7 3aKOHY

— oco0u, sikuM 3akonom Ykpainu «llpo cmamyc i couianvruii 3axucm 2pomaosn,
AKI nocmpadicoanu enacniook Yoprnoounvcekoi kamacmpogu» HalaHO TIPABO
Ha mnpuilom 0e3 eK3aMeHIB JI0 JEp)KaBHUX 3aKjajiB BHUILOI OCBITH 3a
pe3yJibTaTamu CIiBOECiu;

— o0co0M 3 IHBAJINHICTIO, SKI HECIPOMOXHI BIJBIyBaTH 3aKiaJl OCBITH (3a
PEKOMEH/IAIII€I0 OPraHiB OXOPOHHU 3I0POB'S Ta COLIAIBHOTO 3aXUCTY HACETIECHHS

ITPOI'PAMA CHIBBECIIN
PE3YJBTATIB HABYAHHA 3 ®I3UKU,
3100yTHX HA OCHOBI IIOBHOI 3araJIbHOI CepeIHbOI OCBIiTH
HOACHIOBAJIBHA 3AITUCKA

CmiB6ecimm 3 mpeameTiB st BetynmHUKiB Ha ocHoBI [I3CO Tta HPKS, skxi Bonm
npoxoasTs 3amictb HMT, mpoBoastees 3a nporpamamu 3HO.

[Iporpamy 30BHINIHHOTO HE3AJIECKHOTO OIHIOBAHHS 3 (PI3UKH YKIIaJIEHO Ha OCHOBI
YUHHUX HaBYAJIBHUX Mporpam: 3 Gi3uku i 7-9 KiaciB 3akjiadiB 3arajibHOI CEpeIHbO1
OCBITH, 3aTBEp/KEHOI Haka3oM MiHicTepcTBa OCBITH 1 Hayku Ykpainu Ne 804 Bifg
07.06.2017 p. Ta HaBYabHUX nporpam s 10-11 kiiaciB 3akiaaiB 3arajabHO1 CEPEeIHbOT
OCBITH 3 (i3UKHU (piBEHb CTaHIAPTY, NPOPIILHUN PiBEHb) aBTOPCHKOIO KOJIEKTUBY Mij
kepiBHUITBOM JlokTeBa B.M., 3 (pi3uku 1 actpoHomii (piBeHb CTaHIAPTY, NPOPIILHUN
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piBEHb) aBTOPCHKOTO KOJIEKTHBY IiJ KepiBHUUTBOM Jlsmenka O.l., 3aTBepmxeHux

Haka3oM MiHicTepcTBa OcBiTH 1 Hayku Ykpainu 24.11.2017 Ne 1539 «llpo namanusa

rpudy MOH naByansHuM mporpamam 3 ¢i3uku 1 actpoHomii amns yuniB 10-11 kiaciB Ta

MOJIbCHKOI MOBH JJisl YUHIB 5-9 Ta 10-11 kiaciB 3akiafiB 3arajgbHOi CEPEeTHBOI OCBITH.

[Iporpama cmiBGecinu po3poOIEHO HAa OCHOBI MPOTrpamMH 30BHIMIHBOTO HE3AJIEKHOTO

OIIiHIOBAHHS.

Marepian nporpamu 3 (I3UKW MOJIIEHO HAa II’SITh TEMaTUYHHUX OJIOKIB: “MexaHika”,

“MonekynspHa ¢izuka Ta TepMoauHamika”, “Enektpoaunamika”, “KonmmBaHHS 1 XBHIIL.

Ontuka”, “Enementn Tteopii BimHOocHOCTi. KBaHTOBa ¢hi3uka”, siki, B CBOIO uepry,

PO3MOILICHO 3a KIIIOUOBUMHM €JIeMEHTaMH 3MICTY (hI3UYHOTO CKIIagHUKa Kypcy «Di3uka

1 aCTpOHOMIsD» JJIsI 3aKJIa/IIB 3arajibHOI CepeTHhOI OCBITH.

Mera cniBbeciau 3 (i3WKH TOJISATaE B TOMY, MO0 OIIHUTH HaBYalIbHI JTOCSTHEHHS

y4aCHUKIB CITIBOECITH:

- BCTAHOBJIIOBATH 3B 30K MUK SBUIIAMH HaBKOJMIIHHOTO CBITY Ha OCHOBI 3HAHHS
3aKOHIB (I3UKH, (PyHAAMEHTAIbHUX (PI3UYHUX EKCIIEPUMEHTIB Ta JaO0OpaTOPHUX
(p13MYHHUX JEMOHCTpALIN 1 EKCIIEPUMEHTIB;

- 3aCTOCOBYBaTH OCHOBHI 3aKOHH, MPABUJIA, MOHSATTS Ta MPUHIUITH, 110 BUBYAIOTHCA B
Kypcl (13UKHU 3aK1a/11B 3arajlbHOI CepeaHbOI OCBITH;

- BHM3HAyaTH 3arajbHI pPHUCH 1 CYTT€BI BIAMIHHOCTI 3MICTy (i3WYHUX SBULI Ta
IPOLIECiB, MEXK1 3aCTOCYBAaHHS (PI3UYHUX 3aKOHIB,

- BUKOPHCTOBYBaTH TEOPETHYHI 3HAHHS J/JIs PO3B'A3YBAaHHA 3aJau PIZHOTO TUILY
(SIKICHMX, PO3PaXyHKOBUX, rpadiyHuX,
€KCIIEpUMEHTAILHUX, KOMOIHOBAHHX TOIIIO);

- CKJQJaTy IUIaH MPaKTUYHMX J1{ 11010 BUKOHAHHS €KCIEPUMEHTY, KOPUCTYBaTHUCS
BUMIPIOBAJILHUMU TIPHUIIAJIAMU,,
oOnagHaHHSAM, OOpPOOJSATH PEe3yNbTaTH JOCIHIDKEHHS, Y TOMY YHCII 3 YpaXyBaHHSIM
MOXHOOK, POOUTH BUCHOBKH 111010 OTPUMAHMX PE3YJIbTATIB;

- TMOSICHIOBAaTH MPUHLMI [ii MPOCTUX NPUCTPOIB, MEXAHI3MIB Ta BHUMIPIOBAIBHUX
MpUIaIiB 3 G13UYHOI TOUKH 30pY;

- a”amizyBath Tpadiku 3ameXHOCTed MK (I3UYHUMH BEJIMYMHAMH, POOUTH
BHUCHOBKU;

- TPaBWJIBHO BU3HAYATH Ta BUKOPUCTOBYBATH OJUHUII (HI3UUHUX BETUYHH.

- TMPaBUJILHO BU3HAYATH Ta BUKOPUCTOBYBATH OJUHUII (HI3UYHUX BEJIIUYHUH.

IMUTAHHA 10 CIHIBBECIAA
MEXAHIKA
OcCHOBH KIHEMATHKH.
MexaHiuyHu# pyX.
Cucrema BIAJIIKY.
BigHocHICTb pyXy.
MarepianbHa TOUKa.

agbrwNhE



6. Tpaekropis.

7. Insx 1 nepeMimeHHs.

8. IlIBuakicTh.

9. JlomaBaHHS IIBUIKOCTEH.

10.HepiBHOMIpHHII pyX.

11.Cepenns 1 MUTTEBA TIIBUIKOCTI.

12.PiBHOMIpHHMI 1 pIBHOIPUCKOPEHUN PYXH.

13.1IpuckopeHHs.

14.T"padiku 3aJIe)KHOCTI KIHEMAaTHYHUX BEJIUYMH B1Jl Yacy y pIBHOMIpHOMY i
PIBHOIIPUCKOPEHOMY pyXax.

15.PiBHOMIpHHMI pyX 1O KOJIY.

16.ITepiox 1 acToTa.

17.J1iniitHa 1 KyTOBa MIBUJIKOCTI.

18.JlonieHTpOBE MPUCKOPEHHH.

19.0cHOBY qUHAMIKH.

20.I1epmnii 3akoH HproToHa.

21.InepriianbHi CUCTEMH BiUTIKY.

22 Ilpuntun BigHOCHOCTI ["amimes.

23.B3aemomis TiI.

24.Maca. Cuia. JlomaBaHHsI CHII.

25.[Ipyruii 3akon Herotona. Tpertiit 3akon HeroToHa.

26.I"paBiTarliiini CHIH.

27.3aK0H BCECBITHHOTO TSDKIHHS.

28.Cuiia TsKIHHSL.

29.Pyx Tina miJ Ji€r0 CHIIN TSOKIHHS.

30.Bara rina.

31.HeBaromicTsb.

32.Pyx mTy4yHUX CyMyTHHKIB.

33.1lepma KocMiYHA IBUAKICTb.

34.Cunu ipy>KHOCTI.

35.3akoH ['yka.

36.Cunu Tepts. KoedirieHT TepTs.

37.MomeHT cuim. YMoBHU piBHOBaru Tiia. Buau piBHOBary.

38.3akoHu 30epeKeHHsT B MEXaHIIIl.

39.Imnynsc Tina. 3

40.ax0H 30€pEKECHHS IMITYJIbCY.

41.PeakTUBHUH pyX.

42.MexaHniuHa poOoTa.

43.KiHneTnyHa Ta MOTEHIIIAJIbHA EHEPTisl.

44 .3akoH 30epexkeHHs eHePrii B MEXaHIYHUX MPOIEcaX.

45.IToryxHicTh. KoedilieHT KOpUCHOT ii.

46.11pocTti mexaH13Mu. EfleMeHTH MeXaH1KH piJIUH Ta rasis.
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47.Tuck. 3akon [lackans ans piauH Ta raziB. ATMocdepHuii TUCK. THCK HEPYXOMOi
PILAMHU HA JHO 1 CTIHKH MOCYIMHHU.
48.ApximenoBa cuiia. YMOBa IJIaBaHHS T1J
MOJIEKYJISAPHA ®I3UKA I TEPMO/IUHAMIKA
OcCHOBH TEPMOIUHAMIKH.
TennoBwuii pyx. BHyTpimHs eneprist Ta cnocoou ii 3MiHH.
KinbkicTh TEmioTu.
[TuToma TEerIOEMHICTh PEYOBHHH.
Po6ota B TepmoanHamitil. 3akoH 30epexKeHHs EHEPrii B TEIIOBUX MPOIEcax
(Tmepimii 3aK0H TEPMOJIUHAMIKH).
3acTocyBaHHs MEPIIOro 3aKOHY TEPMOJAMHAMIKU JI0 130MPOIIECIB.
AniabatHui Tiporiec.
Heo6opoTHICTh TEMIOBUX MPOILIECIB.
. [IpuHIIMTI Aii TETIOBUX ABUTYHIB.
10 KoedirienT KOpUCHOI i1 TETIOBOTO JIBUTYHA 1 HOTO MaKCUMaJIbHE 3HAYCHHSI.
11.Exonoriydi HacmaKy A1 TEINIOBUX MAaIIHH.
12.BnacTuBOCTI Ta31B, pIAUH 1 TBEPAMX TiI.
13.ITapoyTBOpeHHs (BUTIAPOBYBAHHS Ta KUITIHHS).
14 Konneuncars.
15.[1uroma TeroTa napoyTBOPEHHS.
16.Hacnuena Ta HeHacH4Y€Ha Mapa, iXHi BIIACTUBOCTI.
17.BigHocHa BOJOTICTh MOBITPS Ta i BUMIPIOBAHHSI.
18.11naBeHHs 1 TBEpAHCHHS TiJ.
19.I1uroma TemioTa TIIaBJICHHS.
20.TemnoTta 3ropsiHHS TAIUBA.
21.PiBHSIHHS TETJIOBOTO OaNlaHCy JIJIsi HAUTTPOCTIMINX TETUIOBUX TPOIIECIB.
22.TloBepxHEBUIl HATAT PiTUH.
23.Cuna moBEepXHEBOTO HATATY.
24.3MOYyBaHHS.
25.KaninsipHi sButma.
26.Kpucraniuni Ta amopdHi Tina.
27.MexaHI4H1 BJaCTUBOCTI TBepaux TiL. Bumam nedopmartiii.
28.Monyns HOnra.
EJEKTPOAUHAMIKA
OcHoBH enekTpocTaTUKH. ENeKTpruuHmil 3aps.
3aKoH 30epeKeHHs eIeKTPUIHOTO 3apsy.
3akoH Kyinona. Enekrpuune noue.
HarmpyxeHicTh eeKTpUYHOTO TOJIS.
[TpunIMT Cyneprio3uilii moJiB.
[TpoBiAHUKY Ta AIEIEKTPUKHU B €IEKTPOCTATUYHOMY IIOJI.
PoGoTa enexTpuyHOTro Mo IpHu NepeMillieHH] 3apsay.
[ToTeH1ian 1 pi3HUI TOTEHII1AIB.

abrwhE
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9. Hanpyra. 3’5130k MK HaIllpyro0 1 HAIPYKEHICTIO OJHOPITHOTO €JIEKTPUYHOTO
TIOJTSL.
10.EnekTpoeMHICTb.
11.Konnencaropu. EnekTpoeMHICTh MIIOCKOTO KOHJAEHCATOPA.
12.3’ennannsa kougeHcaTopi. EHepris e1eKTpuIHOro moJis.
13.3akoHu MOCTIHHOTO CTpyMy. EnexTpuunuii ctpym.
14.YM0BU iCHYBaHHSA MOCTIHHOTO €JIEKTPUUYHOTO CTPYMY.
15.Cuna ctpymy. 3akon Oma Jij1st AUISTHKY KOJIa.
16.Omip nposigaukiB. [TocmigoBHe Ta napanenbHe 3’ €JHaHHS MPOBIIHUKIB.
17.EnexTpopyriiiHa cua.
18.3axon Oma a1 IIOBHOI'O KOJIA.
19.Po6oTa 1 MOTYXHICTh €JIEKTPUYHOTO CTPYMY.
20.3axoHn J[>xoyns-JIenma.
21.EnekTpu4HMIA CTPYM Yy PI3HUX CEpPEIOBHUIIAX.
22 EneKTpu4HHA CTPyM y MeTanax.
23.EnexkTpoHHA MPOBIIHICTH METAIB.
24.3anexXHICTh OMOPY METATIB BiJl TEMIIEPATYPH.
25.HaanposiaHicTh. EnekTpudHMil CTpyM y pO34HMHAX 1 pO3IUIaBax €JIEKTPOJIITIB.
26.3aK0HU €IeKTPOIi3y. 3aCTOCYBaHHS €ICKTPOIIi3y. ENeKTpuanHmii CTpyM y ra3ax.
27 .HecamocTiiiHUI 1 CAaMOCTIHHUN PO3PSIIU.
28.11oHATTSA PO MI1a3My.
29.Enextpuunuii ctpym y BakyyMi. EXexkTpudHMii cTpyM y HaIiBIPOBITHUKAX.
30.BnacHa Ta 1oMIIIKOBA €IEKTPOIPOBIIHICTh HAMIBIPOBITHHUKIB.
31.3a1eXHICTh OMOPY HAIMIBIPOBIIHUKIB BiJl TEMIIEpATYypH.
32.EnextpoHHO-ipKOBUH Tiepexi. HamiBnpoBiTHUKOBHI 1101,
33.Tpanzucrop. MaruiTHe moJie, eJ1eKTpOMarHiTHa 1HAYyKIliA. B3aemomist ctpymis.
34.MarnitHe moyie. MarHiTHa iHAYKITiS.
35.Cuna Ammnepa.
36.Cuna Jlopenma.
37.MaruiTHi BIaCTUBOCTI pEUOBHMH. MarHiTHa MPOHUKHICTb.
38.DepomaraeTki. MarHiTHUH MOTIK.
39.5IBuIe eNeKTpOMarHiTHOT IHAYKIIi. 3aKOH eJIeKTPOMAarHiTHOT 1HTYKITii.
40.TIpasuio Jlena.
41.SIBume caMoiHayKIii. IHAyKTUBHICTE. EHEpris MarHiTHOTO MOJIS.
KOJIUBAHHS I XBUWII. OIITUKA
MexaHi4HI KOJTMBaHHS 1 XBUJII.
KosmBansuuit pyx.
BinbHi MexaHiuHi KOTUBaHHS: ['apMOHIYHI KOJMBaHHS.
3MiMIeHHS, aMIUTITYa, IeP10J1, YacToTa 1 (pa3za TapMOHIYHUX KOJUBAHb.
KonuBaHHS BaHTa)Xy Ha TIPYKUHI.
HutsHMiA MasiTHUK, TIEPi10]] KOJIMBAaHb HUTSHOTO MasTHUKA.
[lepeTBOpeHHs eHeprii NPy rapMOHIYHUX KOJIMBAHHSX.

No ko
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8. Bumymieni MexaHi4Hi KOJMBaHHS.

9. SBumie pe3oHaHCy.

10.ITommpeHHs KOJMBaHD Y IPYKHUX CEPEIOBUIIAX.

11.TTonepeuni Ta MO310BXHI XBUJI1. JI0BKHMHA XBHIIL.

12.3B'30K Mk TOBKHWHOIO XBWJI1, IIBUIKICTIO ii MOIIMPEHHS Ta MEP10I0M
(4acToTo10).

13.3BykoB1 xBuii. [1IBuaKicTh 3ByKYy. ['yUHICTB 1 IHTEHCUBHICTB 3BYKY. Bucora Tony
1 TeMOp 3BYKYy. IH(}pa- Ta yapTpa 3BYyKH.

14.EnexkTpoMarHiTH1 KOJIMBaHHS 1 XBUJIl. BUIbHI €IeKTpOMarHiTHI KOJIMBaHHS B
KOJIMBAJIbHOMY KOHTYDI.

15.11epeTBOpeHHS eHEPrii B KOJUBAIBHOMY KOHTYPI.

16. BiracHa yacToTa 1 mepioJ1 e1eKTpOMarHiTHUX KOJIMBaHb.

17.®opmyna TomcoHa.

18.BuMy1iieHi e1eKTpUYIHI KOJTUBaHHSI.

19.3miHHMY eNeKTpUYHHA CTpyM. ['eHeparop 3MiHHOTO cTpyMmy. Enekrpuunmii
pE30HAaHC.

20.Tpanchopmarop. [Ipunnumn nepenadi eneKTpoeHEprii Ha BEIUKI BiICTaHI.

21.EnextpomarHiTHe nosie. EnexTpomMartiTHi XBHIII Ta MIBUAKICTD iX MOIIHPEHHS.
[IIkana eneKTpOMarHiTHUX XBUJIb.

22.ByacTUBOCTI €EKTPOMATrHITHOTO BUIMIPOMIHIOBAHHS PI3HUX Jiana3oHiB.

23.0nruka.

24 TIpstMOTIHIAHICT OIMUPEHHS CBITJIA B OJTHOPIAHOMY CEpPEIOBHIIII.

25.11IBuaKiICTh CBITJIA Ta 1i BUMIPIOBaHHS.

26.3ax0oHH B1JOMBaHHA CBITJIA.

27.1To6ynoBa 300pakeHb, SIK1 A€ MII0CKE A3EPKaJO.

28.3aK0oHU 3aJIOMJICHHS CBITJIA.

29. AOCONIOTHUH 1 BITHOCHUH MOKa3HUKH 3aJI0MJICHHS.

30.TToBHE BinOMBaHHS.

31.Jlin3a. OntuynHa cuna nin3u. @opmyna ToHkoi JiH3U. [ToOy0oBa 300pakeHs, sKi
J1a€ TOHKA J1H3A.

32.InTepdepentris cBiTia Ta i1 NpakTUYHE 3aCTOCYBAHHS.

33. Audpaxkiis ceitia. Judpakiiiini rpaTku Ta iX BAUKOPUCTAHHS JIJIs1 BA3HAYCHHS
JIOBXKHUHU CBITJIOBOT XBHUJII.

34.lucniepcis cBiTia.

35.HenepepBHuii 1 niHidgaTuii cnektpu. CrieKTpaabHUN aHaTI3.

36.1Tomspu3aris cBiTia.

KBAHTOBA ®I3UKA. EJEMEHTHU TEOPIi BITHOCHOCTI
EnemenTu Teopii BiTHOCHOCTI.

1. Tpunrunu (moctynatu) Teopii BigHOCHOCTI EitHTeiHa.

2. PenaTuBICTCHKUN 3aKOH JOJaBaHHS IIBUIKOCTEMN.

3. B3aeMo03B’s130Kk Macu Ta €Heprii.

4. CBITJIOBI KBaHTH.



INinore3a [limanka. Crana [Tnanka.
KBantu cBitna (potonn).

©ooNOo O

. 3actocyBaHHs (OTOE(PEKTY B TEXHIIII.
10.Twuck cBitna.
11.Atom Ta aTOMHE SAPO.

®doToedeKT Ta eKCIePUMEHTAIBHO BCTAHOBJICH] MO0 3aKOHHU.
Pigusiaus Eftnmreitna nis gotoedexry.

12. Hocnin Pezepdopnaa. SAnepna moaens aroma.

13.KBanToBi noctynaru bopa.

14. BunipomiHIOBaHHsI Ta MOTJIMHAHHS CBITJIa aTOMOM.
15.YTBOpenHs niHii yactoro cnekrpa Jlazep.

16.Ckuan sigpa aToma.
17.130Tomnm.
18.Enepris 3B'A3Ky aTOMHHX SIEP.

19. 5 nepHni peaxuii. [loxin saep ypany. SAnepuuii peakrop. TepmosinepHa peaxiiis.
20.PanmioaktuBHICTh. Anbda-, 6eTa-, raMMa-BHIPOMIHIOBAHHS.
21.MeTtoau peecTpariii 10HI3yI04Or0 BUITPOMIHIOBAHHS.

PE3YJIbTATU HABYAHHA, 1O CINIBBIJHOCATBHCA 3 BUMOI'AMHU
JAEPKABHOI'O CTAHAAPTY TA HABUYAJIBHUX ITPOI'PAM

3HaHHEBUIL KOMNOHEHM

HianvHichuii Komnonenm

MEXAHIKA

3HaTH, NOSICHIOBATH 1 MPAKTUYHO 3aCTOCOBYBATH:
SABuia i mpouecu: pyx, iHepllis, BUIbHE MaTiHHS Ti,
B3a€EMOJIS T, Aedopmallisi, IaBaHHS TUI TOLIO.
DdyHIaMeHTATbHI 10CTiAN:

Apximena, Toppiuemni, b. Ilackans, I'. Tamines, I
Kasengumia.

OCHOBHI OHATTA: MEXaHIYHUI PyX, CUCTEMA BIIJIIKY,
MaTepianbHa ~ TOYKa,  TPAEKTOpis,  KOOpAWHATA,
MepeMIIEHHs, TUIAX, MIBUIKICTb, NPUCKOPEHHS,
iHepIisi, 1HepTHICTh, Maca, CHJIa, Bara, MOMEHT CHIIH,
THUCK, IMIIyJbC, Me€XaHI4Ha po0oTa, TMOTYXHICTb,
Koe(illieHT KOPHUCHOI Aii, KiIHETHYHA Ta MOTEHIliaTbHa
€Hepris, nepioj 1 4acToTa.

pO3Mi3HABATH TMPOSIBU MEXAHIYHUX  SBHII 1
MIPOLIECIB Y MPHUPO/L Ta MPUKIAAN 1X MPAKTUIHOTO
3aCTOCYBaHHS B TEXHIII],

3aCTOCOBYBAaTH OCHOBHI TIIOHSTTS Ta 3aKOHH,
MPUHIUIIK, TPaBWIa MEXaHIKH, (QopMynu ist
BU3HAUEHHS (I3UYHUX BEIMYUH Ta 1X OJUHUIIG;
MaTeMaTU4YHl BUPA3H 3aKOHIB 1 3aKOHOMIpHOCTEH
MEXaHIKH,

BHU3HAUaTH MEXKI1 3aCTOCYBAHHSI 3aKOHIB

MEXaHIKH,

PO3PI3HATH BUIU MEXAHIYHOTO PYXY;

IneanizoBani moaesi: maTepiasibHa TOYKa, 3aMKHEHa
CHCTEMA.

3aKoHM, NPUHIMIH: 3aKOHOMIPHOCTI KIHEMATHKH;
3aKoHW JuHaMiku HproTOHa; 3akoHUW 30epeKeHHS
iMOysabcy W eHeprii, BCECBITHBOTO TsDKIHHS, ['yka,
[Tackans, ApxiMmena; YMOBM pIBHOBarM Ta IUIaBaHHS
TiJ1; IPUHLMI: BiIHOCHOCTI [amines.

Teopii: ocHOBY KJIaCHYHOT MEXaHIKH

IIpakTH4He 3aCTOCYBAHHS TEOPETHYHOI 0

* pO3B’sI3yBaTH:

1) po3paxyHKOBI 3ajadi Ha BHUKOPHUCTAHHS
dbopMyn  TPSIMOJIHIMHOTO  PIBHOMIPHOTO  Ta
PIBHO3MIHHOTO pPYXiB, CEpPEAHbOI Ta MHUTTEBOI
MIBUJIKOCTI HEPIBHOMIPHOTO pPyXy, PIBHOMIpHOTO
PYyXy IO KOJy, pyXy TiJIa IiJ 1€10 MOCTINHOI Chin
TSOKIHHA: PIBHOMIDHUH Ta PIBHONPUCKOPEHHH
NPSIMOJIHIIHI pyxu; B1JIHOCHHM pyx-,
PIBHOMIpHMH pyX IO KOJy; pYyX TUI MiJl JAi€l0
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MaTepiaqy: po3B’si3aHHSA OCHOBHOI 3aJadi MEXaHiKH,
pyX TUT Mix Ji€l0 OJHIE€T a00 KITbKOX CHJ; BIJIbHE
NaJiHHS; PyX TPAHCHIOPTY, CHAPSAIB, TUTAHET, MTYYHUX
cynyTHHKIB; piBHOBaru Tij, KKJ[ mpoctux mexaHi3mis,
nepefaya TUCKY piIMHAMM Ta Ta3aMH, IJIaBaHHS Til,
MPUHIUIT i1 BUMIPIOBAIBPHUX MPUJIAIIB Ta TEXHIYHHUX

NOPUCTPOIB:  Tepe3u, JUHAMOMETP,  CTpOOOCKOIl,
OapomeTp, MaHOMETp, KYJIbKOBHH IiJIIUITHUK, HACOC,
BaXiJIb, CHOJyYeHI TOCYyIWHHW, OJOKH, TOXHIa

IJIOIIMHA, BOJONPOBiA, IIIKO3, TiApaB JIYHUHA Tpec,
HAaCOCH.

onHiei ab0 KUIBKOX CHJI, PyX 3B’SI3aHHX TiJI;
YMOBH pIBHOBAaru Ta TUTABAaHHS TUI, BCECBITHE
TsDKiHHS; 3akoHW Hpiorona, ['yka, Ilackans,
Apximena; 30epekeHHS IMITYJIbCY 1 €HEpTii;

2) 3agayi Ha aHawi3 rpadikiB pyxy Tif i
BU3HAYCHHS 32 HUMHU HOTO TIapameTpiB, MoOyI0BY
rpadika 3MiHU OJHi€]

BEJIMYMHU 32 IPpadikoM IHIIOT;

3) 3anmaui, siKi mepenbadaroTh 0OpoOKy Ta aHaii3
pe3yJIbTaTiB EKCIIEPUMEHTY,
300paxkeHuX Ha  (oTO
PHUCYHKY;

4) xoMOiHOBaHI 3a/ad4i, A PO3B’SI3yBaHHS SIKHUX
BUKOPUCTOBYIOTHCSI TIOHSTTS 3aKOHOMIPHOCTI 3
KUTBKOX PO31JIiIB MEXaHIKH;

a0 CcXeMaTUYHOMY

MOJIEKYJIAPHA ®I3UKA I TEPMOJINHAMIKA

3HaTH, NMOSICHIOBATH i NMPAKTHYHO 3aCTOCOBYBATH:
SlBuma 1 mpomecu: OpOyHIBCBKUE pyX, Iaudy3id,
CTHCHEHHS Ta3iB, THCK Tra3iB, MPOLECH TEII000MiHy
(TeTIONPOBIAHICTh,  KOHBEKIIiS, BUIIPOMIHIOBAHHS),
BCTAQHOBJIGHHS TEIUIOBOI pPIBHOBAaru, HEOOOPOTHICTH
TEIUIOBHX SIBHII, arperaTHi MEePETBOPEHHS PCUOBUHH,
nedopmarliss TBEpAUX T, 3MOYYBaHHS, KamuIsIpHI
SIBUIIA TOIIO.

dynaamenTaabHi nocaigu: P. boiins, E. Mapiorta, XK.
[Tapns, XK. I'eit JIroccaka.

OCHOBHi MOHATTA: KUIBKICTH PEUYOBUHH, CTala
ABoragpo, MOJSpHA Maca, CepelHsS KBaJpaTUYHA
IIBUAKICTh TEIUIOBOTO PyXy MOJIEKYJ, TeMmIieparypa,
TUCK, 00’€M, KOHIIEHTpaIllis, TyCTHHA, TEIIOOOMIH,
poboTa, BHYTpIIIHSA €HEpris, KUIBKICTh TEIUIOTH,
agiabaTHHII mporiec,

130MpoIecH, MUTOMA TETNIOEMHICTh PEUYOBHHH, TUTOMA
TEIIOTa TUIABJICHHS, MUTOMA TEIUIOTa MapOyTBOPCHHSI,
MUTOMA TEIJIOTa 3TOPSIHHS TaluBa, IOBEpPXHEBa
SHeprisi, cuja TOBEPXHEBOTO HATATY, ITOBEPXHEBUU
HATAT, HAacMYeHa Ta HEHAacH4yeHa TMapa, BIJHOCHA
BOJIOTICTb MOBITPSI, TOUKA POCH, KPUCTAJIIYHI Ta
amMOp(dHI Tija, aHI30TPOMis MOHOKPHUCTAIIB, MpYXKHA i

muacTuyHa  Aedopmairii, BUIOBKEHHS, MeEXaHIYHA
Hampyra.
IneanizoBani Moaesi: igeaJbHMM Ta3, igcalbHA

TEIUIOBa MaIIKHA.
3aK0HM, NIPUHIMIIM TA MeKi IXHBOI0 3aCTOCYBAHHS:
OCHOBHE pIBHSHHS MOJEKYJISPHO-KIHETUYHOT Teopii
17lealbHOTO ra3y, PIBHSHHS CTaHy 1JeajJbHOrO rasy,
ra3oBi 3aKOHM, TMEpIIMH 3aKOH TEPMOIMHAMIKH,
PIBHSIHHSA TEIUIOBOTO OajaHcy.

Teopii: ocHOBM TepMOIMHAMIKH Ta MOJIEKYJISIPHO-

pO3ITi3HABATH MPOSBU TEIJIOBUX SIBUII 1 MPOIIECIB
y TpUpoAl Ta IX NPaKTUYHE 3aCTOCYBaHHA B
TeXHili, 30kpema  audysii, BUKOPUCTAHHS
CTHCHEHOTO Tra3y, 3MiHH BHYTpIIIHBOI €Heprii
(arperatHoro CTaHy PEYOBHHH), BU/IIB
TEII000MIHY, ABUIIA 3MOYyBaHHs Ta
KamUISIPHOCTI,  pi3HUX  BWAIB  Jaedopmarii,
BJIACTUBOCTEH KPUCTANIB Ta IHIIMX MaTepiaiiB y
TEeXHIII W NpUpOMdl, CTBOPEHHS MaTepialliB 13
3aJJaHUMU BJIACTUBOCTSIMH, 3aCTOCYBaHHS
TEIUIOBUX JIBUTYHIB Ha TPAHCIOPTi, B €HEPreTHII],
y CLITBCEKOMY TOCTIOJIapCTBI, METO/N
npodinakTuku 1 O0poTbOM 13 3a0pyTHEHHAM
HaBKOJIMIIHBOTO MPHPOTHOTO CEPEIOBUINA;

* 3aCTOCOBYBaTH OCHOBHI TIOHSTTS Ta 3aKOHH,
NPUHLIMIIY, TpaBUJIa MOJEKYJISIpHOI (I3UKH Ta
TEpMOJIUHAMIKH, (opMynu s BHU3HAYCHHS
GIBUYHUX BETUYUH Ta iX OJUHUIb, MaTeMaTUYHI
BUPA3H 3aKOHIB MOJIEKYJISIpHOT (hi3UKH Ta
TEPMOIMHAMIKH;

* BH3Ha4YaTH MeXli 3aCTOCYBaHHS
MOJIEKYJISIPHOT (p13UKH Ta TEPMOJANHAMIKHY;
* PO3pI3HATH: arperatHi CTaHU PEYOBMHH,
HAaCHMYEHy Ta HEHACH4YeHy Mapy, KpUCTAJII4YHI Ta
amopdHi Tina;

* pO3B’SI3yBaTH:

3aKOHIB

1)  po3paxyHKOBI  3ajayi,  3aCTOCOBYIOUH
(GyHKIIOHANBHI ~ 3aJ€KHOCTI MK OCHOBHUMU
Gi3MYHUMH  BETTMYMHAMH, Ha! PIBHSHHA

MOJIEKYJISIPHO KIHETHMYHOI Teopii 1eajJbHOro rasy,
3B’3Ky MDK MAacoro rasy i1 KUIBKICTIO MOJIEKY,;
3aJIe)KHICTh TUCKY Ta3y BiJ] KOHIIEHTpAIll MOJIEKYJI
1 TEMIEPATYPU; BHYTPIIIHIO SHEeprilo
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KIHETUYHOI Teopli.

IpakTuune 3aCTOCYBAHHA TEOPETHYHOTO
MaTepiajy: OKpeMi BHIAJKHd  PIBHSHHSI  CTaHy
17IcaIbHOTO Tra3y Ta IXHE 3aCTOCyBaHHSA B. TEXHII,
BUKOPUCTAHHS CTUCHEHOTO ra3y Ta TEIJIOBHX MAIIWH,
sBuma audysii, KUMiHHA i1 30UTBIIEHUM THCKOM,
TepMiuHa 00poOKa MeTamiB, MEXaHIYHI BJIACTUBOCTI
pI3HMX MarepiajgiB Ta BHUKOPUCTAHHS MPYXHHUX
BIIACTMBOCTEH TIJA y TEXHIIl TOIIO; UPHHIHUI Jii
BUMIPIOBAJILHUX TMPUJIAAIB Ta TEXHIYHHUX TMPUCTPOIB:
KaJIOpUMETpP, TEPMOMETpP, TCHUXPOMETP, TEIJIOBa
MalyHa (TeTUIoB1 IBUTYHH, TTapoBa i ra3oBa TypOiHHM).

OJIHOATOMHOTO Ta3y; 3alie)KHICTh TYCTHHU Ta
TUCKY HAaCHYEHOI TapW Big TeMIeEpaTypH,
PIBHSHHSI CTaHy iJ€aJbHOTO Ta3y, ra30Bi 3aKOHU;
po0OTYy TEPMOAMHAMIYHOTO TIPOIECYy, TEPIIHA
3aKOH TEPMOJWHAMIKH; PIBHSHHS TEIJIOBOTO
OalaHCy; Ha TIOBEPXHEBI Ta KamIsApHI sBHIIA,
npyXHy aedopmariito T, BiTHOCHY BOJIOTICTb
MOBITPS;

2) 3agaui Ha aHaJi3 rpadikiB 130M0poIIECiB

Ta MOOYJIOBY iX Yy PI3HUX CHUCTEMax KOOpPIWHAT;,
o0uMcIIeHHs 3a rpadikoM 3aleKHOCTI THCKY rasy
Bl #oro o0’emy; poOOTH, BHKOHAHOI Ta3oM;
aHam3 rpadikiB TEIMIOBUX TPOIECIB; aHali3
JliarpamMu po3TSATaHHS METAIIB;

3) 3azmadi, siKi nepeadavyaroTb 00pOOKyY Ta

aHali3 pe3yJbTaTiB EKCIIEPUMEHTY, 300paKeHUX
Ha GoTo 200 CXeMaTUYHOMY PUCYHKY;

4) koM0OiHOBaHI 3a/adyi, Ui PO3B’SI3yBaHHS SIKUX
BUKOPUCTOBYIOTHCSI TIOHSTTSI 1 3aKOHOMIpHOCTI 3
KUIBKOX  PO3AUTIB  MOJEKYJSIpHOT  (i3UKH,
TEPMOJMHAMIKU Ta MEXaHIKH;

* CKJIQJaTH IUIAH BUKOHAHHS CKCIICPHUMCHTIB,
poOoTH 3 BHMIPIOBAIbHUMHU MPWIAJIAaMU  Ta
HPUCTPOSIMH, 30KpeMa KaJOPUMETPOM,
TEPMOMETPOM, IICUXPOMETPOM

* poOWUTH Yy3arajdbHEHHS IWIOJ0 BJIACTUBOCTEU
pPEUOBMH Yy  PI3HHX  arperaTHUX  CTaHax,
pO3TanryBaHHs, pyXy Ta B3aEMOMIl MOJEKYI
3aJIe)KHO BiJ] CTAHY PEYOBHHHU

EJEKTPOANMHAMIKA

3HaTH, MOSICHIOBATH 1 MPAKTUYHO 3aCTOCOBYBATH:
SlBuma i mnpomecu:  eIEKTpPHU3AIlis, B3aEMOJIiA
3apsDKEHUX T, JABa BUAM EJIEKTPUYHHUX 3apsiB,
BUIbHI HOCIi 3apsiiiB y MpPOBIJIHUKAX, MOJSIpU3aLlis
TeNeKTPUKIB, i eNeKTPUYHOIO CTPyMY, €JIEKTpOJIi3,
TEPMOECJICKTPOHHA €MicCisl, 10HI3allisl Ta3iB, MarHiTHA
B3a€MOJIs, ICHYBaHHS MAarHiTHOTO TONs  3eMmili,
€JICKTPOMAarHiTHA IHAYKIIIS Ta CAMOIHIYKIIiSl TOIIIO.
DdyHIaMeHTAIbHI 10CTiAN:

III. Kynona, Modde-Mimnikena, E. Oma, X. Epcrena,
A.-M. Amniepa, M. @apanest.

OcHoBHI MOHATTHA: EIEKTPUYHUI 3apsin,
eIEMEHTApHUH  3apsA,  €JIeKTPOCTaTHYHE  IOJIe,
HAMpPYXEHICTh, JIiHII HAMpyXeHOCTI (CHJIOBI iHii),

* pO3Mi3HaBaTH MPOSBU €IEKTPOMArHITHUX SBUII 1
MpoIleciB  y  TPUPOJAl Ta iX  MPaKTUIHE
3aCTOCYBaHHS B TEXHIIII, 30KpeMa
CIIEKTPOCTATUIHUI 3aXMCT, BUKOPHUCTAHHS
MPOBITHUKIB Ta 130JIATOPIB, KOHJIEHCATOPIB, il
CIIEKTPUIHOTO CTPYMY, BUKOPHCTAHHS MarHITHHX
BJIACTUBOCTEH PEYOBMHU, €JIEKTPOIi3y B TEXHILl
(moOyBaHHSI YHCTUX METaNIB, TaJbBAaHOCTETIS,
raJIbBaHOTUTACTHKA), €JIEKTPOMArHiTiB,
CJIEKTPOJIBUTYHIB, KOTYIIIOK

1HIYKTUBHOCTI1, KOH/IEHCATOPIB;

* 3aCTOCOBYBAaTH OCHOBHI ITOHSTTS Ta 3aKOHH,
MIPUHIIMIY, TIPaBUIa €JIeKTPOAUHAMIKH, (HOpMYIIH
JUIs  BU3HA4YeHHS (DI3UYHUX BEIWYMH Ta iX

NOPOBIAHUKM  Ta  JIi€JIEKTPHUKH, JieNeKTPUYHA | OMHUIIb; MaTeMaTH4HI BUPA3H 3aKOHIB
MIPOHUKHICTh pE4YOBHHY, pobota CHII | €JIeKTPOANHAMIKH;

€JIEKTPOCTATUYHOTO  TOJsI, TOTEHLIalbHA EHeprid | * BU3HAYaTH MEXI 3acTocyBaHHA 3akoHiB KyroHa
3apsAy B €JIEKTPUYHOMY IIOJI, TOTeHIian; pi3Huud | Ta Oma;

NOTEHIliaJliB, HANpyra, eJEeKTPOEMHICTh, EHEpris | * pPO3pI3HATH: TPOBIIHUKUA ¥ JIEJIEKTPHUKH,
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3apsKEHOTO KOHJICHCATOpa, cuita CTpyMYy,
CNCKTPUIHHMA omip, eJIeKTpOopyIIiitHa cua,
HA/MPOBITHICTh, BaKyyM, TEPMOECJICKTPOHHA eMici,
BJIaCHA Ta JOMIIIKOBA IMPOBIAHICTH HAIlIBIPOBIIHUKIB,
CIIGKTPOHHA  TPOBIAHICTH  METaiB,  JUCOIlIAIlis,
XIMIYHUH €KBIBAJICHT, 10HI3aIlis, peKOMOIHAIlis, T1a3Ma,
HECAMOCTIMHUN 1 CaMOCTIHMH pO3psAAM, MAarHiTHa
IHayKIisg, cuia Awmmepa, cuia JlopeHma, MardiTHa
MPOHHUKHICTb, EEKTPOMArHiTHA 1HAYKIIS, 1HAYKIIHHUH
CTPYM, MarHiTHUN TMOTIK, EPC THYKITIT,
€JIIEKTPOMArHITHE TOJIe, CAMOIHIYKIiS, 1HAYKTUBHICTb,
EPC camoinaykiiii, eHepris MarHiTHOTO ITOJISI.
IneanizoBani mopaeni: TOUKOBUI 3apsi, HECKiHUEHHA
PIBHOMIPHO 3apsi/KeHa TUIOIIMHA.

3aKoHU, TPUHIUNK, NPABWIA, TiNOTEe3U: 3aKOHU
30epekeHHs eleKTpuuHoro 3apsny, Kymona, Oma (ans
TUISSHKA Ta TIOBHOTO EJICKTPUYHOTrO Kouna), Jxoys-
Jlenma, enexkTpomildy, eJIeKTPOMAarHiTHOI  1HAYKIIIi,
MPUHIIAIT CYTIEPIO3UIIT SIEKTPUIHHUX TIOJIB; MpaBHIIA:
CBEp/UIMKa (MpaBOro TBHUHTA), JiBOI pyku, JleHna;
rimote3a Amrepa, rinoreza Makcsesia.

Teopii: oCHOBH KJIaCHYHOI €JIEKTPOHHOI Teopii, Teopil
€JIEKTPOMArHITHOTO TTOJIS.

IIpakTnune 3aCTOCYBAHHS TEOPEeTUYHOI 0
MarepiaJy: BUKOPHUCTAHHS SJIIEKTPOCTATUIHOTO
3axXHCTy, 130JTOPIB Ta MPOBITHHKIB, KOHIEHCATOPIB,
Iii  eJIEKTPUYHOTO CTPYMy, 3aKOHIB CTpyMy IUIf
PO3PaXyHKY EIEKTPUYHUX KiJ, €JICKTPOIi3y, IIa3MHU, B
TeXHilll, BUAIB  CaMOCTIHHOTO  pO3psny,  pPyXy
€JIEKTPUYHUX 3apsi/iiB B €JIEKTPUYHOMY 1 MarHiTHOMY
MOJIIX, MArHITHUX BIIACTUBOCTEH pPEYOBMHU TOIIIO;
MPUHIUI 111 BUMIPIOBAJIBHUX -TIPUJIAAIB Ta TEXHIYHUX
MPUCTPOIB: €IEKTPOCKOIN, EIEKTPOMETP, KOHIEHCATOp,
JpKepena cTpyMmy (aKyMyJIaToOp, ralbBaHIYHHNA CIIEMEHT,

reHeparop), €JIEKTPOBUMIPIOBAJIbHI IpUIIaax
(ammepmeTp,  BOJIBTMETp),  CIOXHBadl  CTPyMy
(IBUTYHHM, PpE3UCTOp, €NEKTPOHArpiBajbHI MpUIIAJIH,
MJaBKi  3aMo0DKHUKH,  PEOCTaTH),  EJIEKTPOHHO
IIpOMEeHeBa TpyOKa, HaIiBIPOBIJHUKOBI TMPHIAIH,
€JIeKTPOMArHiTH, TYYHOMOBEIb, E€JIEKTPOAMHAMIYHUN
MiKpo(oH.

NOJSIpHI W HENOJSIpHI  JIENeKTPUKH, BUAU
MarHeTHKiB, HeCaMOCTIHHMH 1 caMOCTIHHMHI
po3psaM B Tasiax, BIAcHy Ta JIOMIIIKOBY

MIPOBIAHICTH HAIIBIPOBITHUKIB;

* TIOPIBHIOBAaTH BJIACTHBOCTI MAarHiTHOTO IIOJIf,
€JIEKTPOCTATUYHOIO Ta BUXPOBOTO EJIEKTPUYHHX
IIOJIiB;

* pO3B’sI3yBaTH:

1) po3paxyHkoBi 3amayi, IO BUMAarawTh
3aCTOCYyBaHHS (QYHKIIOHATBHUX 3aJICKHOCTEH MIXK
OCHOBHUMH (Di3MYHUMU BEIIMUYNHAMHU, HA:
B3aEMOJIIF0 TOYKOBHUX 3apsiIiB  (3aCTOCYBaHHS
3akoHy KynoHa); Hampy>KeHICTh MOl TOYKOBOTO
3apsty, MPOBIIHOI KyJIi, PUHIIMIT

CYMEpHO3UIIil; A0 SIEKTPUIHOTO TOJISL Ha 3apsi;
€JIEKTPOEMHICTD MJIOCKOTO KOHJICHCATOpa,
3’€THAHHS KOHJICHCATOPIB, CHEPTIiI0 3apsIKEHOTO
KOHJICHCATOPa; PO3pPaxXyHOK ENeKTpUYHUX Kil (Y
T.4. 3MIIIAHUX

3’€IHaHb  TPOBIJIHMKIB) 13  BHUKOPUCTAaHHSIM
3akoHiB OMa; poOOTy, MOTYXHICTh Ta TEIJIOBY
JIIO €JIEKTPUYHOTO CTPYMY; MPOXOIKEHHS
CNEKTPUYHOTO  CTPyMy 4epe3  eINeKTPOJITH;
BU3HAUEHHS HAmpsAMy Ta MOAYJS BEKTOpa
MarHiTHOI  IHAYKLIi; cwim  Awmmepa, CWIH
Jlopenna, EPC iHnyKIii B pyXOMUX IPOBIAHHUKAX,
HAa 3aKOH enekTpoMarHiTHoi iHAykuii, EPC
CaMOIHJTyKIIii, EHEPTito

MAarHiTHOT'O HOJIs TPOBITHHUKA 31 CTPYMOM;

2) 3amauyl Ha aHami3 TpadiyHOro 300pa’keHHs
eJIEKTPOCTATUYHOTO Ta  MAarHiTHOrO  IOJIB,
3acTocyBaHHs 3akoHy Oma, 3a71€KHOCTI OIIOpY
METaJIeBOTO MPOBIAHUKA Ta HAMIBIPOBITHUKA Bij
TEMIIEpaTypH, BOJIBT-aMIIEPHY XapaKTEPUCTHKY
HaMiBIIPOBIIHUKOBOTO /1014,

3) 3agaui, skl nependadaroTh 0OpoOKy Ta aHami3
pe3yJbTaTiB eKCIIEPUMEHTY, 300pakeHuX Ha (GoTo
ab0 CXeMaTUYHOMY PUCYHKY;

4) koMOiHOBaHI 3a/ayi, Ui PO3B’SI3yBaHHS SIKUX
BUKOPHUCTOBYIOTHCSI TOHSTTS 1 3aKOHOMIPHOCTI 3
MEXaHiKH, MOJIEKYJISIPHOT ¢bizuku Ta
EJIEKTPOINHAMIKH;

* CKJaJaTH IUTAH BHUKOHAHHS EKCIIEPUMEHTIB,
po0OTH 3 BUMIPIOBAJIbHUMU NPUJIAJaMHU Ta
HPUCTPOSIMH, 30KpemMa €JIEKTPOCKOTIOM,
eNIEKTPOMETPOM, KOHJICHCATOPaMH, JDKEpeTaMu
CTpyMy, INEPETBOPIOBAYaMU CTPyMY, NPHIAAAMU
JUIS  BUMIDIOBAaHHS ~ XapaKTEPUCTHK  CTPyMY,
CHOXHBAYaMH CTPYMY, eJIEKTPOMArHiToM,
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COJICHOIJIOM;

. pobutn y3arajabHEHHS I010 HOCIIB
CIIGKTPUYHOTO 3apsiy B PI3HUX CEpPEeIOBUIIAX;
MarHiTHHUX BJIACTHBOCTEH Pi3HUX PEUOBHH.

KOJIMBAHHA I XBUJIIL. OIITUKA

3HaTH, MOSICHIOBATH 1 MPAKTHYHO 3aCTOCOBYBATH: .
SlBuma i mpouecu: KOJIMBAHHA TUIa Ha HUTLI Ta
NpY>XHHI, PE30HAHC, TOMIUPEHHS KOJIUBaHb y MPOCTOPI,
B1IOMBaHHS ;XBUJIb, MPSIMOJIiHIHHE IMOITMPEHHS CBITIa B
OJTHOPITHOMY CEpPEJIOBHIIlI, YTBOPSHHSI TiHI Ta MiB TiHi,
MICSAYHI Ta COHSIYHI 3aTEMHEHHSI, 3aJIOMJICHHSI CBITJIa HA
MEXI JIBOX CEpPEIOBHUIN, CKIHYCHHICTh IIBUAKOCTI
MTOIIMPEHHS CBITIIA 1

PaioXBWIIb TOIIIO.

dyupamentaiabHi gocaigm: I'. I'epua; [. Herotona, I
[Iynros Ta B. Pentrena.

OCHOBHI MOHSATTSI: TAPMOHIYHI KOJIMBAaHHS, 3MIIIICHHS,
aMIUTiTYy#a, Tiepion, dactora 1 (asza, pe3oHAHC,
MONEPEYHI Ta TO3JOBXKHI XBWJI, JOBXHHA XBHIII,
IIBHJIKICTh 3BYKY, TYYHICTh U

IHTEHCUBHICTh 3BYKYy, BHCOTa TOHY. I TeMOp 3BYKYy,
iHppa- Ta yABTPa3ByK, BUIBHI Ta BHUMYIIEHI
€JIEKTPOMArHiTHI KOJIMBAaHHS, KOJIMBAIbHUN KOHTYD,
3MIHHUH CTpyM, Jil04i 3HAU€HHs HANPYTH 1 CHIHU
CTpYMy, aKTUBHUM, 1HAYKTUBHMHA Ta €MHICHMH OIOpH,
poboTa 1 MOTYXHICTh 3MIHHOTO CTpPyMy, pPE30HaHC,
aBTOKOJIMBAaHHS, aBTOKOJMBaJbHA CHUCTEMA, IEpioA
(uacToTa) BUIPHUX €JIEKTPOMAarHiTHUX KOJMBaHb B
CJIEKTPUYHOMY  KOHTYpi, €NeKTPUYHMHA  PpE30HAHC,
3MIHHHM EJIEKTPUYHHN CTpYyM, KOoe(ILieHT
TpaHchopMallii, eJIeKTPOMarHiTHI XBUJIl, ONTUYHA CHJIA
Ta (GOKyC JH3HM, TIOKAa3HUK 3aJOMJICHHS, TIOBHE
BiIOMBaHHS, JpKepea KOTepeHTHOrO BUIPOMIHIOBAHHS,
iHTepdepenuis, audpakiis, aUcHepcis, NoJspU3aLisi
CBITJIA.

IneanizoBani Mopesi: MareMaTH4YHMI
MasITHUK, 17leaJIbHUI KOJIMBAIbHUN KOHTYP.
3aKkoHHM, NPUHUMIHK: pIBHAHHS  HE3aTyXalo4yuXx
FapMOHIYHMX  KOJMBaHb, 3aKOH  MPSAMOJIIHIIHOTO
MOIIMPEHHSI CBITJa B OJHOPIJHOMY CEpelOBUIL,
HE3aJIKHOCT] TOIIMPEHHS, CBITJIOBUX ITyUKiB, 3aKOHHU
BiTOMBaHHS Ta 3AJIOMJICHHS XBHJIb, YMOBH BHHUKHEHHS

(HUTSHUN)

* pO3Mi3HABATU MPOSBU KOJUBAIBHUX 1 XBHIIBOBHX
(30KpeMa CBITJIOBUX) SIBUII 1 TIPOIIECIB y MPUPOII
Ta X IPaKTUYHE 3aCTOCYBAHHS B TEXHIIll, 30KpeMa
HOLIMPEHHs] TONEPEeYHUX 1 IO3J0BKHIX XBHIIb,
NPaKTUYHE 3aCTOCYBaHHSA 3BYKOBUX Ta
YJIBTPa3BYKOBUX XBWJIb Y T€XHIL, BUKOPUCTaHHS
eJIEKTPOMArHiTHOTO  BHIIPOMIHIOBaHHS — Pi3HHX
Jliara3oHiB, 3aCTOCYBaHHS SBHII IHTep(dEpEeHIIii,
mudpakiii Ta moxspusanii CBiTJIa, BUKOPHUCTAHHS
JTIHIHYACTUX CTICKTPIB;

* 3aCTOCOBYBATH OCHOBHI MOHSTTS Ta 3aKOHH IS
KOJIMBAIBHOTO PYXy 1 XBMJIBOBHUX HPOIIECIB,
dbopmynu sl BU3HAUYCHHS (i3UYHUX BEJIWYHMH Ta
iX OAMHUIb; MaTEMAaTUYHI BUPa3H 3aKOHIB;
* BH3HAa4YaTH MEXi 3aCTOCYBaHHS
reOMETPUYHOI ONTUKH;

* MMOPIBHIOBATH OCOOJIMBOCTI KOJIMBaHb Ta XBHIIb
pi3HOi MPHPOJHU, CIEKTPU BHUIIPOMIHIOBAHHS Ta
MOTJIMHAHHS,

* PO3PI3HATH: TOMEPEYHI Ta TO3JO0BXKHI XBHII,
BUIIPOMIHIOBAaHHS Pi3HUX /iara30HiB;

* pO3B’A3yBaTH:

1)  po3paxyHKOBI  3amadi,  3aCTOCOBYIOUHU
(GYHKLIOHANBHI  3aJIe)KHOCTI MDK OCHOBHHUMH
(GIBUYHUME BEJIMUYMHAMHU, HA: 3AJICKHICTH MEPIOay
BJACHUX KOJHMBaHb BiJl MapaMeTpiB CUCTEMH;
3aKOH 30€peXeHHS €Heprii B KOJIMBAJIbHOMY
Ipolieci; TapMOHIUHI KOJIMBAHHS, JOBXKUHY XBUJIL;
3aKOHHM T€OMETPUYHOI ONTUKU, (POPMYJTy TOHKOI
JiH3M; iHTepdepeHUito Ta audpaxiio CBITIa;
TpanchopmaTop;

2) 3amauyi Ha aHali3 TpadikiB He3aTyXaruyux
(rapMOHIYHMX) Ta  3aTyXaluuX  KOJUBaHb,
3aJIe)KHOCTI aMIUTITYId BUMYIIIEHUX KOJIUBAHb Bijl
YacTOTH  30BHIIIHBOI  NEPIOAMYHOI  CHIIH,
300pa’keHHSI XOJy CBITJIOBHX NPOMEHIB Ha MEXI
JBOX  TPO30PHUX  CEPEAOBHUII,  300pa’keHb,

3aKOHIB

iHTepepeHIliifHOro, MakCUMyMy Ta  MIHIMyMY; | OTPUMaHMX 3a JOIOMOTOO IUIOCKOTO J3epKaja Ta
npuHUuI [ rolrexHca, MpUHINI TOHKOT JIIH3H;

Homnepa. 3) xoM0OiHOBaHi 3aj1ayi, A7 PO3B’SA3YBaHHS SKHX
Teopii: ocHOBU Teopii €EKTPOMArHiTHOTO MOJIS. BUKOPHUCTOBYIOTBCSL TIOHATTS 1 3aKOHOMIPHOCTI
IIpakTnune 3aCTOCYBAHHS TEOPeTHYHOI0 | PI3HUX PO3JALTIB (Pi3UKH;

Martepiajqy: T1eperaya eNeKTpUYHOI eHeprii Ha | 4) 3ajgadi, siKi nependadaroTh 0OpoOKy Ta aHami3
BiJICTaHb, mepenauya iHdopmamii 3a JONOMOIO0 | pe3yJbTaTiB eKCIePUMEHTY, 300paxeHux Ha $oTo
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€JIIEKTPOMArHITHUX XBUWJIB* pamionoKaris,
BUKOPHUCTAHHS EJIEKTPOMArHiTHOIO BHUIIPOMiHIOBaHHS
piznux /liama3oHiB, 3aCTOCYBaHHs SBUI iHTEpdepeHuii,
mudpakmii Ta MoJsApu3alii  CBITIA, BUKOPUCTaHHS
JHIMYATHX CIEKTPiB, CIIEKTPAJbHUM aHalli3; MPUHIIMII
Jii BUMIPIOBAIBHUX MPWIAJIIB Ta TEXHIYHUX MPUCTPOIB:
reHepaTop Ha TPaH3HCTOpi, TEHEpPaTop 3MIHHOTO
CTpyMYy, TpaHnchopmarop, HAWMPOCTIIIHHA
panionpuiimau, OKyJsipu, ¢oroamnapar, HPOCKIIHHUN
arapar, Jiyrna, MiKpOCKOII, CBITJIOBO/JI, CIEKTPOCKOII.

a00 CXeMaTUYHOMY PUCYHKY;

e CKJamaTA IUIAH BHUKOHAHHA JOCHIOIB Ta
eKCIIEPUMEHTIB, pPOOOTH 3 BHMIpPIOBAIbHUMHU
NpWIaaMu Ta MPHUCTPOSIMHU, (30KpeMa, TiJIoM Ha
HUTIII), TeHEepPaToOpOM Ha TPaH3UCTOPI,
TpaHcopMaTopoM, JDKEpeTaMHu CBITIA, IIIOCKUM
JI3epKaioM,  JIH3010,  TMPO30pPOI0  IJIOCKO-
napajgenpbHO0  IUIACTUHOIO,  JU(paKmiiHUMU
IpaTKaMH.

KBAHTOBA ®I3UKA. EJJEMEHTHU TEOPII BZIHOCHOCTI

3HaTH, OSICHIOBATH 1 MPAKTUYHO 3aCTOCOBYBATH:
SABuma i mpouecH: pyxX eJIEMEHTAPHUX YACTUHOK Y

IPUCKOPIOBAaYaX, BIIKPUTTA CIEKTPAJIbHUX  JIHIMH,-
PasioaKTUBHOCTI, 130TOIMH, BTpaTa  MeTallaMu
HETaTUBHOTO 3apsy TpH OMPOMIHEHHI CBITJIOM,

3JIC)KHICTh €Heprii (DOTOCICKTPOHIB BiJl YaCTOTH CBiTJIa
1 HE3aJeXKHICTh. BiJI MOr0 IHTEHCHUBHOCTI, IUMpaKIlis
(hOTOHIB Ta EJIEKTPOHIB.

@OyHaaMeHTAJIbHI 10CTiau:

A. CroneroBa; II. Jlebenea; E. Pesepdopma; A.
bekkepens.

OcHoBHi NOHATTHA: KBaHTU cBiTiIa  (POTOHM),
¢doroedexr, yepBoHa mMexa GporoedekTy, TUCK CBITIa,
130TONHM, paTiOaKTUBHICTh, alb(a- 1 OeTa-4acCTHHKH,

ramMMa-BHIIPOMIHIOBAHHS, KBaHTOBHI XapakTep
BUIIPOMIHIOBAaHHS 1 TIOIVIMHAHHS CBITJIa aTOMaMHu,
IHAYKOBaHE BUIIPOMIHIOBaHHS, MPOTOH, HEWUTPOH,
SIepHI  CWIM, pAJIOaKTUBHMM  po3Maj, mepiof
MIBpO3Maay; €HEeprisg 3B 3Ky aTOMHUX SAep, AePeKT
Mac, CHEePreTMYHUN BUXIA  SOEPHUX  PEaKIIii,

JIAHITIOTOBA SI/IEpPHA PeaKIlisi, KpUTHUYHA Maca.
IneanizoBani Mmoneni: maHeTapHa MOJENIb AaTOMa,
MIPOTOHHO-HEUTPOHHA MOJIENb SI/Ipa.

3aKoHM, NPUHIUIIH, TINOTE3M:

MOCTYJIaTA TEOPil BIIHOCHOCTI, 3aKOH / . 3B’S3KYy MIXK
Macol Ta EHEpri€lo, 3aKoHU (oToedeKTy, pIBHAHHS
Eitnmireiina 11t gotoedexTy, KBAaHTOBI MOCTYJATH
bopa, 30epexeHHs yncia HyKJIOHIB 1 3apsay B SIAEPHUX
peaxuisx, 3aKOH paJl0OaKTUBHOTO po3Mmaay, Trinoresa
IInanka.

Teopii: ocHOBU crerniaibHOT Teopii BITHOCHOCTI, TEOPil

- po3mi3HaBaTH TMPOSBH KBAaHTOBUX SIBUIL 1
MpomeciB y THpUPOJAl Ta X  MpaKTHYHE
3aCTOCYBaHHS B TEXHill, 30KkpeMa (HakTiB, IO
MiATBEP/DKYIOTh BHCHOBKHM CHEIiabHOI Teopii
BITHOCHOCTI;  SBHIN, IO  HiATBEPDKYIOThH
KOPITYCKYJISIPHO-XBHJIbOBUIH Iyanizm
BJIACTUBOCTEH CBITJIa; BUKOPUCTAHHS 3aKOHIB
doroedekTy B TEXHilll, METOJIIB CIIOCTEPEKEHHS 1
peecTpariii MIKpOYaCTHHOK;

- 3aCTOCOBYBATH OCHOBHI IOHATTA Ta 3aKOHU
CHemiagbHOi  Teopii  BIAHOCHOCTI, Teopii
doroedekry, Teopii OymoBu aroma Ta sapa,
dbopmynu sl BU3HAUYCHHS (i3WYHUX BEJIWYHMH Ta
iX OAMHUIb; MaTEMaTUYHI BUPa3H 3aKOHIB;

- PO3PI3HATH: BUIIU CIIEKTPIB, Pali0AKTHBHOCTI;

- MOPIBHIOBATH 0COOIMBOCTI TPEKiB
MIKpPOYAaCTUHOK Y €JNEeKTPUYHOMY 1 MAarHiTHOMY
NOJSAX; YTBOPEHHS PI3HUX BHUJIB  CIEKTIB,
3arajabHi 0COOJIMBOCTI MPOIIECIB, 10
BiIOYBalOTbCSI TPU  Pa/iOaKTUBHOMY  poO3maji
saep, YMOBH BHHUKHEHHS JIAQHIIOTOBOI  Ta
TEPMOSIIEPHUX peakiiii; nmpupony aibda-, Oera,
ramma-BUIPOMIHIOBAHb;

- poOuTH y3aralbHEHHs IIOAO0 BIACTUBOCTEH
PEUOBHHU Ta TOJIA,

- pO3B’SI3yBaTH:

1)  po3paxyHKOBI  3amadi,  3aCTOCOBYIOUHU
(GyHKLIOHANBHI  3aJI©KHOCTI MK  OCHOBHMMH
G13MYHUMU  BEIMYMHAMH, HA: PEISTHBICTCHKUI
3aKOH [J0JlaBaHHsS IIBUJKOCTEH, 3aCTOCYBaHHS
(dbopMyI 3B’SI3Ky MI>K Macolo, IMITYJIbCOM Ta

doroedexTy, KOPHYCKYJISPHO-XBMJIbOBUI  Jyaii3M, | €HEpri€lo; 3acTOCYBaHHA KBAaHTOBHUX IOCTYJIATiB
Teopii Oy/10BM aToma Ta sapa. bopa 1o nmpoueciB  BUNPOMIHIOBaHHS — Ta
IIpakTHyHe 3aCTOCYBAHHA. TEOPETUYHOIO MaTepially: | MOTJMHAHHSA  €HEeprii  aToMoOM; 3aCTOCYBaHHS
3actocyBaHHs ¢otoedexTy, OymoBa 1 BrIacTUBOCTI | piBHSHHA  EinmTeitna  mns dortoedekry,
aTOMHHMX sJiep, TOSICHEHHS JIHIMYacTHX CHEKTPIiB | CKJIaJaHHS PIBHSHB SIEPHUX pEaKIliii Ha OCHOBI

BUIPOMIHIOBAaHHS Ta TMIOTJIMHAHHS, 3aCTOCYBAaHHS | 3aKOHIB 30€peXeHHS; PO3paxyHOK nedeKTy Mac,
Ja3epiB,  sAJepHAa  €HEepreTWKa,  TNPUHUMO  Jii | eHeprii 3B’A3Ky aTOMHHX Sjiep, E€HEpreTHYHOIo
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BUMIPIOBAJIbHUX MpPHUJIAIiB Ta TEXHIYHHUX MPUCTPOIB:
(dhoTOCNIeMEHT, MPUCTPOIB IS peecTparlii 3apsKeHUX
YaCTUHOK, JIa3ep, AACPHUNA PEaKTOP.

BUXOAY SJIEPHUX pPEaKlliii; 3aCTOCYBaHHS 3aKOHIB
30epeeHHsT IMITyJIbCy Ta €Heprii A0 OmHucy
3ITKHEHb MIKPOYACTUHOK; 3aCTOCYBaHHS 3aKOHY
pallioaKTHBHOTO PO3May, BAZHAYCHHS

nepiony MmiBpo3naiy;

2) 3amaui Ha aHajui3 rpadikiB 3MIiHH KUIBKOCTI
palioaKTUBHHX  sep 13 9acoM,  CXEMH
CHEPreTUYHUX PIBHIB JUIS MTOSICHEHHS TIOTJIMHAHHS
Ta BUIPOMIHIOBAaHHS CBITJIa;

3) koMOiHOBaHi 3ajad4i, I PO3B’A3yBaHHS SKHX
BUKOPUCTOBYIOTHCS TOHATTS 1 3aKOHOMIpHOCTI
PI3HUX PO3LTIB (i3UKH,

4) 3amaui, sKi nependadaroTh OOpPOOICHHS Ta
aHaji3 pe3yJIbTaTiB EKCIEPUMEHTY, 300paKeHUX
Ha ¢$oTo ab0 CXEeMaTHYHOMY PHCYHKY, 30KpeMa
1010 BU3HAYCHHS XapaKTEPUCTUK EIeMEHTapHUX
4acTUHOK a00 sjiep 3a (OTO3HIMKAaMH iX TPEKiB
(30KpeMa B MarHiTHOMY I10JIi);

- CKJIQJaTH IUIaH BUKOHAHHS JIOCHIJIB Ta
EKCIIEpUMEHTIB, POOOTH 3 BHMIPHOBaJIbHUMHU
pHIaJaMH Ta HPUCTPOSIMH, 30KpeMa
(dhoTOCIIeMEeHTA.
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KPUTEPII OLIIHIOBAHHSI:

ITi0 uac oyinroeanns cniebeciou epaxoeycmuca:

XapaKTepUCTUKWA  BIJAMOBIJI: MPaBWIbHICTh, JIOTIYHICTh, OOIPYHTOBAHICTb,
IIUTICHICTB BIJIIIOBIJEH;

SIKICTDb 3HAHB;

c(hOpMOBaHICTh 3arajlbHOHABYAJILHUX Ta MPEAMETHUX YMIiHb 1 HABUYOK;

BMIHHS BH3HA4YaTH NPABHIBHICTH 3aCTOCYBaHHS BKa3aHUX MOHITH 1 TEPMIHIB
piBEHB

BOJIOAIHHS pPO3YMOBHMMH OIEpallisiMU: BMIHHS aHalli3yBaTH, CHHTE3YBaTH,
NOpIBHIOBAaTH, KJIAacu(IKyBaTH, Yy3arajibHIOBAaTH, PpO3PI3HATH, MOJIEIIOBATH
CHIBBITHOCUTH, BM3HAYaTH, IPOrHO3YBaJHd, YCTAHOBIIOBATH B3a€MO3B'SI30K,
JOBOJUTH, CKJIAAATH CXEMHU, POOUTH BUCHOBKH TOILIO;

BMIHHS BUSBJIATH MPOOJIEMHU Ta PO3B'A3YBATH X, (POPMYJIIOBATH TIIOTE3H;
CaMOCTIMHICTb OI[IHHUX CYKCHb.

banu Ouinka Kpurepii ouiHIOBaHHSI HABYAJIBHUX JOCATHEHb
Y4HIB
100 BerynHuk He BiAMOBIB Ha OUIBIITY YAaCTHHY 3alUTaHb. SIKiCTh 3HaHb HA HU3bKOMY
piBHi. Hagas 10% BiamoBine Ha MOCTaBIICH] 3aBIaHHs.
101 BerynHuk He BiMOBiB Ha Oinblly yacTuHy 3anutanb. HagaB 10% Biamosinei Ha

nocrarieHi 3anaHHs. lloTpeOye 3Ha4HOI  gOmMOMOTrM y OOIPYHTYBaHHI Ta
aHaJIi3y MOCTABJICHUX 3aB/IaHb.

102 BerynHuk He BiANOBIB Ha OUIbIY YacTUHY 3aluTaHb. SIKICTh 3HaHb Ha
He3HauHoMy piBHi. [loTpeOye 3HauHOT JOMOMOTM y OOIPYHTYBaHHI Ta aHaNi3y
MOCTABJICHUX 3aBAaHb, HE MOXE 3pOOWTH BHCHOBKM Ta HE BOJOJIIE
tepminonoriero. Hanas 10% BiamoBiaeil Ha MocTaBleH1 3aBIaHHS.

103 BerynHuk He BiNOBIB HA OLIBIIY YaCTUHY 3allUTaHb. SIKICTh HA HU3bKOMY PIBHI
Hagas 10% BiamoBiznelt Ha mocTaBieHi 3aBAaHHsA. He BOJOJi€ TEpMiHOIOTIETO,
TUTYTA€ MOHSATTS Ta HE MOKE 3pOOUTH BUCHOBKH Y BIIOBIISIX

104 BerynHuk He BiANOBIB Ha OUIbILITY YaCTUHY 3allUTaHb. SIKICTh HA HU3bKOMY DIBHI.
He moxxe mpomeMoHCTpyBaTH BMIHHS aHA3y Ta CHHTE3y Marepiany, motpedye
JIONIOMOTH B OOIPYHTYBaHHI Ta HaBelEHI NMPHUKIAIIB 3 MOCTABICHUX 3aBJaHb.
Hanas 10% BiamoBifeH Ha mocTaBIeH] 3aBIaHHs.

105 BerynHuk He BIANOBIB Ha OUIBIITY YaCTUHY 3allUTaHb. SIKICTh HA HU3bKOMY PiBHI.
Henocrarthiit piBeHb cpOPMOBAHOCTI 3arajibHO HAaBYAJIBHUX Ta MPEIMETHUX
yMiHb 1 HaBU4OK. [ToTpebye nonoMoru y BUpilleHH] 3aBAaHb, OOTPYHTYBaHHI1
Teopiit Ta BucHOBKIB. Hagas 10% BiamoBije# Ha mocTaBiieH1 3aBIaHHSI.

106 BerynHuk He BiIMOBIB Ha OUIbIy YacTUHY 3amnuTaHb. HemocTaTHil piBeHBb
JoTiYHOCTI Ta oOrpyHTOBaHOCTI BigmoBimed. HamaB 10% BigmoBimedr Ha
nocTasieHi 3aBaanHs. [lorpedye momoMoru B aHami31 Ta CHHTE3Yy Martepiany. Mae
CKJIaJTHOIII [I10JI0 OOIPYHTYBaHHSI Ta BUCHOBKIB.

107 BerynHuk He BiIMOBIB Ha OUIbIy YacTUHY 3anuTaHb. HemocTaTHi piBeHb
SIKOCT1 3HaHb Ta JioriuHocti Bignosized. Hamas 10% BimmoBineil Ha mOCTaBIIEH]
3aBAaHHsA. Mae ckiagHoull B OOIPYHTYBaHHI BiAMOBIAI, HaJlaHHI BHCHOBKIB Ta
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ananizy. [lorpeOye JonoMoru Bij BUKJIa1aya.

108

Bcerynauk He BiANOBIB Ha OUIBIY YaCTUHY 3alUTaHb. SIKICTh 3HAHb TIOBEPXOBA.
OOrpyHTOBaHICTh BiAmoBiel He Mae Joriunoi mocmigoBHocti. Hama 10%
BIJITIOBiJICH Ha mocTaBieHi 3aBaanHHs. [I1yTae MOHATTS Ta NOTpeOye OMOMOTH Y
HaJaHHI BUCHOBKIB.

109

BceTynauk He BiAMOBIB HA OUIBIITY YacTUHY 3alUTaHb. SIKICTh 3HAHb IMOBEPXHEBA.
BinmoBini He n0CcTaTHRO OOTPYHTOBAHI, MOMWIKH y BU3HAYCHI TOHATH, HE
OpIEHTYETHCS B OCHOBHHX ToyioxkeHHsX. HamaB 10% Biamosiznel Ha mocTaBIIeHI
3apraHHs. [licist 3ayBakeHb BHKJIaZaya 3 MOMHUIIKAMH OOTPYHTOBYE BiIIIOBiAb Ta
pPOOHUTH BUCHOBKH.

110

Berynauk He Bomofie TepmiHooriero. JlomyiieHi TOMUJIKM Y BHU3HAYCHHI
MOHSATh, BUCBITIICHHI OCHOBHHUX TIOJIOKCHb, SIKI HE BUIIPABJICHI TICIIS 3ayBaKCHHS
pukiiagaya. Hagas 10% Biamosineil Ha HOCTABJICH] 3aBJaHHS.

111

Berynauk He Bosojaie TepwmiHoJoTiEr0. JlomyimeHi MOMMIKH Yy BH3HA4YCHHI
MOHATH, BUCBITJICHHI OCHOBHUX IOJIOKEHb, SIKI HE BUIIPABJICHI MiCIIs 3ayBa)KCHHS
BUKJIaa4a. Ha HU3BKOMY PiBHI JIEMOHCTpPY€E BMIHHS aHaNIi3yBaTH, CHHTE3YBaTH,
MOPIBHIOBATH, Kiacu(iKyBaTH, y3arajJpHIOBaTH OCHOBHI moHsATTS. HamaB 11%
BIJIIIOBIICHA HA IIOCTABJIEH] 3aBIaHHA.

112

Berynauk He Bojogie TepmiHoioriero. JlomymieHI TOMUJIKHM Y BHU3HAYCHHI
MOHSTh, BUCBITJICHHI OCHOBHUX TOJIO’KEHb, SIK1 HE BUIIPABJICHI MICIIs 3ayBaXKCHHS
BUKIanaya. Ha mocepenHboMy piBHI JI€MOHCTpyE€ BMiHHS —aHali3yBaTH,
CHHTE3YBaTH, MMOPIBHIOBATH, KiIacu(iKyBaTH, y3arajJbHIOBATH OCHOBHI IOHSTTSI.
Hanas 12% Binnosijeii Ha MOCTaBJICH] 3aBIaHHS.

113

Berynauk He Bojogie TepmiHoioriero. JlomymieHi TOMUJIKHM Y BHU3HAYCHHI
MOHSTh, BUCBITJICHHI OCHOBHUX TOJIO’KEHb, SIK1 HE BUIIPABJICHI MICIIs 3ayBaXKCHHS
BUKJIagaya. Ha mocepenHboMy piBHI JEMOHCTpPY€ BMIHHS aHali3yBaTH,
CHHTE3yBaTH, MOPIBHIOBATH, KIacu(iKyBaTH, y3araJbHIOBATH OCHOBHI IOHSTTSI.
BusBnse cipo6u o0rpyHTYBaTH BiJIOBIIb, ajlie A0OMycKae rpy0i nommiku. Hanas
13% BiamoBigel Ha MOCTaBJIEH] 3aBIaHHS.

114

Berynauk He Bosoaie TepmiHoJOTiEr0. JlomyiieHi MOMMIKH Yy BHU3HA4YE€HHI
MOHSTH, BUCBITJIEHHI OCHOBHUX TIOJIO’KEHb, SIKI HE BUIIPABJICHI MICIIs 3ayBaXKCHHS
BUKiagada. Ha mocepenHboMy piBHI JE€MOHCTpPY€E BMIHHS aHali3yBaTH,
CHUHTE3yBaTH, MOPIBHIOBATH, KJIacH(iKyBaTH, y3arajlbHIOBATH OCHOBHI MOHSTTS.
BusiBnsie cipobu oOTpyHTYBaTH BIAMOBiAb, aj€ JOMYCKAE MOMUJIKK TiJ dYac
cpobu 3pobutu BucHOBKU. HanaB 14% BiamoBineil Ha MOCTaBlIeH] 3aBIaHHSI.

115

Berynauk He Bosoaie TepmiHoJOTiEr0. JlomyIieHi MOMMIKH Yy BHU3HA4YCHHI
MOHSTH, BUCBITJIEHHI OCHOBHUX TIOJIO’KEHb, SIK1 HE BUIMPABJICHI MICIIs 3ayBaXKCHHS
BuKiagada. Ha mocepenHboMy piBHI JE€MOHCTpPY€E BMIHHS aHali3yBaTH,
CHUHTE3yBaTH, MOPIBHIOBATH, KJIacH(iKyBaTH, y3arajlbHIOBATH OCHOBHI MOHSTTS.
BusiBisie cipobu o0rpyHTYBaTH BIAMOB1/b, aJle HE MOXKE X PO3KPHUTH 1 JOBECTH.
Hanas 15% BiamoBigel Ha MOCTABIIEH] 3aBIaHHS.

116

Berynauk He Bosmoaie TepmiHoJOTiE0. JlomyImieHi TMOMMIKH Yy BH3HA4YCHHI
MOHSTh, BUCBITJICHHI OCHOBHUX TIOJIO’KEHb, SIKI HE BUIIPABJICHI MMICIIs 3ayBaXXCHHS
BUKiagaya. Ha mocepenHboMy piBHI JEMOHCTpPY€E BMIHHS aHaNli3yBaTH,
CUHTE3yBaTH, MOPIBHIOBATH, KJIacHU(iKyBaTH, y3arajlbHIOBATH OCHOBHI MOHSTTS.
BusiBnsie cnipoOu oOrpyHTyBaTH BiANOBIAb, ajle HE Ma€ JOCTaTHIX 3HaHb
po3B’sizatu neBHy nmpobiemy. Hanas 16% BinnoBigei Ha mocTaBieHi 3aBJaHHS.

117

Berynauk He Bosogie TepmiHoJoTiE0. JlomyImieHi MOMMIKH Yy BH3HA4YCHHI
MIOHSTh, BUCBITJICHHI OCHOBHHUX TOJIO’KEHb, SIKI HE BUIIPABJICHI MMICIIs 3ayBaXKCHHS
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BUKIanaya. Ha mocepenHboMy piBHI JIE€MOHCTpYe BMiHHS —aHali3yBaTH,
CUHTE3YBaTH, TOPIBHIOBATH, KJIAaCH(IKyBaTH, y3arajabHIOBAaTH OCHOBHI TOHSTTS.
BusBnse crnpobu oOrpyHTyBaTH BIANOBigb, ajle HE Ma€ JIOCTATHIX 3HaHb,
peAMETHUX YMiHb 1 HaBU4OK. Hana 17% BianmoBinel Ha NOCTABJICH] 3aBJIaHHS.

118

Berynauk He Bomofie TepmiHooriero. JlomyiieHi TOMUJIKKM Y BHU3HAYCHHI
MOHSATh, BUCBITIICHHI OCHOBHHUX TIOJIOKEHb, SIKI HE BUIIPABJICHI TICIIS 3ayBOKCHHS
BUKIanaya. Ha HemoctaTHOMY piBHI JEMOHCTpYE BMIHHS aHali3yBaTH,
CUHTE3yBaTH, IMOPIBHIOBATH, KJIACU(IKyBaTH, y3arajJbHIOBATH MMOHATTS 3 TEM Ta
3aBlaHb. BusBise crnpoOu OOIpyHTYBAaTH BIANOBiNb, alieé HE Ma€ JIOCTATHIX
3HaHb, MPEJAMETHUX YMiHb 1 HaBM4OK. HamaB 18% BinmmoBimeld Ha MOCTaBIICHI
3aBJIAHHS.

119

Berynauk He Bosojaie TepmiHoJoTiEro. JlomyimeHi MOMMIKH Yy BH3HA4YCHHI
MOHATH, BUCBITJICHHI OCHOBHUX IMOJIOKEHb, SIKI HE BUIIPABJICHI MiCIs 3ayBa)KCHHS
BHKJIagada. Ha cepegHpboMy piBHI JAEMOHCTpYE BMIHHS  aHa3yBaTH,
CHHTE3yBaTH, MOPIBHIOBATH, KIacu(iKyBaTH, y3arajJbHIOBAaTH OCHOBHI IOHSTTS.
BusBnsie crnpoOGu oOIpyHTyBaTH BiNOBiAb, ajle HE Ma€ JOCTaTHIX 3HAaHb,
MpeIMETHUX YMiHb 1 HaBUYOK. BusiBisie cripoOy pooutn BucHOBKU. HamaB 19%
BIJIIIOBIICHA HA IIOCTABJIEH] 3aBIaHHA.

120

BerynHuk He BropaBcsi 3 NMUTaHHAMH, TI0Ka3aB HEJOCTaTHIO c(oOpMOBaHICTh
yMiHb Ta HaBHYOK. /IeMOHCTpy€e mocepeHi BMIHHS aHalli3yBaTH, CHHTE3yBaTH,
MOpIBHIOBATH, Kiacu(iKyBaTH, y3arajlbHIOBATH OCHOBHI ITOHATTS, JOITyCKae
IIOMUJIKU Ta HE OPIEHTYEThCA 11010 iX BunpanieHHsa. Hanas 20% Bignosigeil Ha
HIOCTABJICHI 3aBJAHHSL.

121

BerynHuk He BIOpaBcsi 3 NMUTAHHSMH, TI0Ka3aB HEJOCTaTHIO c(OpMOBaHICTh
YMiHb Ta HaBUYOK. JIeMOHCTpye mocepenHi BMIHHS aHai3yBaTd, CHHTE3YyBaTH,
MOPIBHIOBATH, Kiacu(iKyBaTH, y3arajJbHIOBATH OCHOBHI IOHSTTS, JIOITyCKA€E
MTOMIJIKH Ta HE OPIEHTYETHCS MO0 iX BUIIPABIICHHS. POOHUTH cripoOu micis psty
HAaBIJHUX NOWUTAHb Bix BUKiIagada. HamaB 21% BiamoBiged Ha MOOCTaBJIEHI
3aBJIAHHS.

122

BerynHuk He BhopaBcsi 3 NMUTaHHSMH, TOKa3aB HEJOCTaTHIO C(OpPMOBaHICTh
yMiHb Ta HaBUYOK. [IeMOHCTpy€e HEIOCTaTHI BMIHHS aHalli3yBaTu, CUHTE3yBaTH,
MOpIBHIOBATH, Kiacu(iKyBaTH, y3arajibHIOBaTH OCHOBHI IOHATTS, [JOITyCKae
MTOMUJIKM Ta HE OPIEHTYEThCS IIOJ0 iX BUIpaBieHHA. [loTpebye psny HaBIAHMX
MUTaHb BiJ BHUKJIanada mo0 3poOuTH BUCHOBKHM 3a Bigmosimmio. HamaB 22%
BIJIIIOBIZIEHA HA IIOCTABJIEH] 3aBIaHHA.

123

BerynHuk He BhopaBcsi 3 NMUTaHHSMH, TOKa3aB HEJOCTaTHIO C(OpPMOBaHICTh
yMiHb Ta HaBUYOK. [IeMOHCTpy€e HEIOCTaTHI BMIHHS aHalli3yBaTu, CUHTE3yBaTH,
MOPIBHIOBAaTH, Kiacu(iKyBaTH, y3arajJbHIOBaTM OCHOBHI IOHSATTS, JOIyCKa€e
MIOMHWJIKM Ta HE OPIEHTYETHCS ILIOJO iX BUIpaBiIeHHS. Mae BMIHHS BUSABIATH
npobnemu, ane mnorpedye IOMOMOIM INOAO iX po3B's3yBaHHsA. HamaB 23%
BIAMOBIAEH HA MOCTABIIEH] 3aBIaHHs.

124

BerynHuk He BrHopaBcsi 3 NHUTAHHSMM, [IOKa3aB HEJOCTaTHIO C(HOPMOBAHICTh
yMiHb Ta HaBUYOK. JIeMOHCTpy€ HEIOCTaTHI BMIHHS aHalli3yBaTu, CUHTE3yBaTH,
MOPIBHIOBATH, KJIACH(IKyBaTH, y3arajJbHIOBaTH OCHOBHI HOHSTTS, HaMaraeTbcs
y3araJlbHIOBaTH, MOJEJIOBATH, CIIIBBIIHOCUTH Ta OOTPYHTYBATH CBOI 3HAHHS, aJie
HE OpIEHTYETHCS B HAYKOBI TepMiHOJIOrI, Homyckae Tpy06i momuiku. Hanas 24%
BIAMOBIAEH HA MOCTABIIEH] 3aBIaHHS.

125

Berynauk  BropaBcss 3 NHTAaHHSAMH Ha TPETHHY, II0Ka3aB IMOCEPEIHIO
chOpMOBaHICTh YMiHb Ta HaBHYOK. JIeMOHCTpy€ HEAOCTaTHI BMiHHS
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aHaJi3yBaTH, CHHTE3yBaTH, IOPIBHIOBATH, Kiacu(iKyBaTH, Yy3arajibHIOBATH
OCHOBHI TOHATTS, HAMAra€ThCs y3arajabHIOBaTH, MOJCIIIOBATH, CITIBBIIHOCUTH Ta
OOIpyHTYBaTH CBOI 3HAHHs, ajie HE OPIEHTYETbCSA B HAYKOBI TEPMIHOJOTII,
nonyckae rpy0i momuiku. Hanas 25% BinnoBiael Ha MOCTaBJICH] 3aBIaHHS.

126

BerynHuk  BropaBcss 3 NUTaHHSMU Ha TPETHHY, I[I0Ka3aB IOCEPEIHIO
chopMOBaHICTh YMiHb Ta HaBUYOK. [[omyckae rpy0i MOMUIKA OOTPYHTOBYIOUH
OCHOBHI IOHSATTS, aJie pOOUTH CIIPOOH JOBECTH OCOOUCTI 3HAHHS IMiCIIsl HAB1THUX
MUTaHb Bijg BUKiIagada. Hagas 26% BiAmoBiaeil Ha ITOCTABJIEH] 3aBIaHHA.

127

BerynHuk  BropaBcss 3 NUTaHHSMU Ha TPETHHY, I[I0Ka3aB IOCEPEIHIO
chopMOBaHICTh YMiHb Ta HaBUYOK. [[omyckae rpy0i MOMUIKA OOTPYHTOBYIOUH
OCHOBHI MOHSATTS, TOTPeOye AOMOMOTH Bix BUKiIanada. HanaB 27% iamosineit
Ha IMOCTABJICHI 3aBJIaHHSI.

128

BerynHuk  BnopaBcss 3 NHTaHHSMH Ha TPETHHY, I[I0Ka3aB IOCEPEIHIO
chopMOBaHICTh YMiHb Ta HaBUYOK. [[omyckae rpy0i MOMUIKHA OOTPYHTOBYIOUH
OCHOBHI MOHSATTS, TOTpeOye AomoMoru Bix Bukianada. HanaB 28% iamosineit
HAa MOCTABJICHI 3aBJIaHHSI.

129

BerynHuk ormyckae TMOMHIJIKH Yy BH3HAU€HI IMOHSATH, BUKOPHUCTAaHHI HAYKOBOI
TEepPMIHOJIOTIi, SKI BUIpABJICHI MICJA KUIBKOX HaBIIHUX MUTaHb. JleMOHCTpye
cpoOy aHamizy, cuHTe3y, Kiacuikaiii, y3araapbHEHHS Ta OOIPYHTYyBaHHS
BIJIMOBIAI, ane pomyckae rpy0i momuiku. Hagas 29% Bignosiael Ha mocTaBieH1
3aBJIaHHS.

130

BeTynHuk nomyckae MOMWIIKM y BHM3HAY€HI TOHATh, BUKOPUCTAaHHI HAyKOBOI
TEPMIHOJIOTI, SIKI BUNpABJICHI MICNIA KUTbKOX HaBIIHUX MUTaHb. JleMOHCTpye
cnpoOy aHamizy, cuHTe3y, Kiacudikalii, y3araabHEeHHS Ta OOIPYHTYyBaHHS
BIJIMIOBII, ayie jgomyckae jaeski momwiku. Hagas 30% BignoBigel Ha mOCTaBIeHI
3aBIaHHS.

131

BerynHuk formyckae TMOMHIKH Y BH3HAU€HI IMOHSATH, BUKOPHUCTaHHI HAYKOBOI
TEPMIHOJIOT1, SIKI BUIpABJIEHI MICJA KUIbKOX HaBIIHUX MUTaHb. JleMOHCTpye
cnpoOy aHamizy, CHHTe3y, Kiacu(ikarlii, y3araJbHEHHS Ta OOIPYHTYBaHHS
BIJIMOBII, ane aomyckae aeski momuiku. Hagas 31% Bignosiael Ha mocTaBieH1
3aBJIaHHSL.

132

BerynHuk formyckae TMOMHIJIKH Y BH3HAU€HI IMOHSATH, BUKOPHUCTaHHI HAYKOBOI
TEPMIHOJIOT1T, SIKI BUIpABJIEHI MIiCJA KUIbKOX HaBIIHUX MUTaHb. JleMOHCTpye
cnpoOy aHamizy, CHHTe3y, Kiacu(ikarlii, y3araJbHEHHS Ta OOIPYHTYBaHHS
BIJIMOBII, ane jpomyckae aeski momuiku. Hamgas 32% Bignosigel Ha mocTaBieH1
3aBJIaHHSL.

133

BerynHuk fomyckae MOMMJIKM Y BHU3HA4€HI MOHSATh, BUKOPUCTAHHI HAyKOBOL
TEPMIHOJIOTIi, K1 BHUIPABJIEHI MiCJi KUIBKOX HaBIIHUX MUTaHb. JleMOHCTpye
cnpoOy aHaii3zy, cuHTe3y, Kiacu(ikamii, y3aralbHEHHS Ta OOIPYHTYBaHHS
BIJIMOBI/I, aje Jormyckae aeski momuiaku. Hamgas 33% BianoBineit Ha moCTaBiIeH1
3aBJIaHHSL.

134

BerynHuk mormyckae MOMMIJIKM Y BH3HA4eHI IMOHSTh, BUKOPUCTaHHI HAyKOBOL
TEPMIHOJIOTI, SIKI BUIpABJIEHI MIiCJA KUIbKOX HaBIIHUX MUTaHb. JleMOHCTpye
cnpoOy aHamizy, cuHTe3y, Kiacu(ikaiiii, y3araJbHEHHS Ta OOIPYHTYBaHHS
BIJIMOBII, aye pomyckae aeski momuwiku. Hagas 34% Bignosigel Ha mocTaBleH1
3aBJIaHHSL.

135

BerynHuk formyckae MOMMJIKM Y BH3HA4eHI IMOHATh, BUKOPUCTAHHI HAyKOBOL
TEPMIHOJIOTIi, K1 BUIpABJIEHI MICJi KUIBKOX HaBIIHUX MUTaHb. JleMOHCTpye
cipoOy aHaii3y, cuHTe3y, Kiacudikauii, y3aralbHEHHS Ta OOIPYHTYBaHHS
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BIJIMOBII, ayie pomyckae aeski momwiku. Hagas 35% Bignosigel Ha mocTaBieH1
3aBIaHHS.

136

BerynHuk fomyckae MOMHIKH Yy BH3HAU€HI IMOHSITH, BUKOPHUCTAaHHI HAYKOBOI
TEPMIHOJIOTIi, SIKI BHIpAaBIICHI MIC/Is KUIbKOX HaBIIHMX IHTaHb. JleMOHCTpye
cnpoOy aHani3zy, cuHTe3y, Kiacu(ikamii, y3araabHEHHS Ta OOIPYHTYBAaHHS
BIJIMOBI/II, ajie JoImycKae Aeski moMuiaku. HagaB 36% BianmoBinael Ha MOCTaBiICHI
3aBJIaHHSI.

137

BerynHuk normyckae MOMUIJIKM Yy BH3HAYCHI IMOHSTh, BUKOPUCTAHHI HAyKOBOL
TEpMIHOJIOTI], SIKI BHUIpaBJIEHI MicCHs KIIbKOX HAaBIIHUX NUTaHb. J[eMOHCTpye
cnpoOy aHamizy, cHHTe3y, Kiacudikaii, y3araJbHEHHS Ta OOIPYHTYBaHHS
BIJIMOBII, ayie gomyckae jaeski momwiku. Hagas 37% Bignosigel Ha mocTaBleH1
3aBJIaHHSI.

138

BerynHuk fomyckae MOMHIKH Yy BH3HAU€HI TMOHSITH, BUKOPUCTAaHHI HAYKOBOI
TEPMIHOJIOTIi, SIKI BHIpAaBIICHI MICJIs KUIBKOX HaBIIHMX IHTaHb. JleMOHCTpye
cnpoOy aHami3zy, cuHTe3y, Kiacudikamii, y3araabHEHHS Ta OOIPYHTYBAaHHS
BIJIMOBIAI, ane pomyckae aeski momuwiku. Hagas 38% Bignosizel Ha mocTaBieH1
3aBJIaHHS.

139

BeTynHuk nomyckae MOMWIIKM y BH3HAY€HI IOHATh, BUKOPUCTAaHHI HAyKOBOI
TEPMIHOJIOTI, SIKI BUNpABJICHI MICNIA KUTbKOX HaBIIHUX MUTaHb. JleMOHCTpye
cnpoOy aHamizy, cuHTe3y, Kiacu(ikalii, y3araJbHEHHS Ta OOIPYHTyBaHHS
BIJIMIOBIII, ayie jgomyckae jaeski momwiku. Hagas 39% Binnosigel Ha mocTaBieH1
3aBIaHHS.

140

BerynHUK HETOCTaTHRO TMOBHO PO3KPHBAE 3MICT IMHTaHb, alieé TOKa3ye ixHi
3arajgpHe po3yminHsa. Hanas 40% BijnmoBijiel Ha MOCTaBJICH] 3aBJIaHHS.

141

BeTynHUK HEIMOCTaTHHO TIOBHO PO3KPUBAE 3MICT NHUTaHb, ajie IOKa3ye IXHi
3arajgpHe po3yminHsa. HamaB 41% BianmoBined Ha mocTaBiieHi 3aBJaHHS

142

BeTynHuK HEZOCTaTHHO MOBHO PO3KPHUBAE 3MICT IMUTaHb, alieé MOKa3ye ixHi
3aranpHe po3yminHs. Hamas 42% BiamoBigei Ha mocTaBiieHi 3aBJaHHs

143

BeTynHUK HEZOCTaTHHO MOBHO PO3KPHUBAE 3MICT MUTaHb, alieé TMOKa3ye ixHi
3aranpHe po3yminHsa. Hamas 43% BiamoBiged Ha mocTaBiieHi 3aBJaHHs

144

BeTynHUK HEZOCTaTHHO TMOBHO PO3KPHUBAE 3MICT MUTaHb, alleé TMOKa3ye ixHi
3aranpHe po3yminHs. Hanas 44% BiamnoBifeil Ha MOCTaBIICHI 3aBaHHS

145

BeTynHUK HEZOCTaTHHO MOBHO PO3KPHUBAE 3MICT MUTaHb, alleé TMoOKa3ye ixHi
3aranpHe po3yminHs. HanaB 45% BiamnoBifeil Ha MOCTaBIICHI 3aBJaHHS

146

BeTynHUK HEZOCTaTHHO MOBHO PO3KPHUBAE 3MICT MUTaHb, alleé TMOKa3ye ixHi
3aranpHe po3yminHs. HanaB 46% BiAnoBifeil Ha MOCTaBIICHI 3aBaHHS

147

BeTynHUK HEZOCTaTHHO TMOBHO PO3KPHUBAE 3MICT MUTaHb, alleé TMOKa3ye ixHi
3aranpHe po3yminHs. Hanas 47% BiamnoBifeil Ha MOCTaBIICHI 3aBaHHS

148

BerynmHUK HETOCTaTHRO TOBHO PO3KPHBAE 3MICT IMHTaHb, ajieé TOKa3ye ixHi
3aranbHe po3yMinHa. Hamgas 48% BiAmoBiziel Ha MOCTaBJIEHI 3aBJAaHHS

149

BeTynmHUK HEJTOCTaTHRO TOBHO PO3KPHBAE 3MICT IMHTaHb, ajieé TOKa3ye ixHi
3aranbpHe po3yMinHa. Hamgas 49% BiamoBizeil Ha MOCTaBJICHI 3aBAaHHS

150

BerynHuk y BuKIaai Marepiany JOMYyCKae HEBENMKI MPOTaJMHU, K1 BUIPABIISE
miciis HaBIAHMX NOUTaHbh BUKiIamada. HagaB 50% BigmoBifel Ha MOCTaBIIEHI
3aBIaHHS

151

BerynHuk y BUKIaAi MaTepiany JOMyCKae HEBEIHKI MPOTaIHHM, SKi BUIIPABIISE
miciisl HaBIAHMX NWUTaHb BUKiIamada. HamaB 51% Biamosigel Ha MOCTaBJIEHI
3aBJaHHSI
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152

BerynHuk y BUKIAIi Marepially JOIMyCKae HEBENHKI MPOTANNHU, SIKI BUIPABIISIE
miciisl HaBIOHMX NWUTaHbL BUKiIamada. HamaB 52% Biamosigeld Ha MOCTaBJIEHI
3aBIaHHs

153

BerynHuk y BUKIAAI Matepiany JOMYCKae HEBEIHMKI MPOTAMHHU, SKI BUIPABIISE
Imiciisd HaBIAHMX NUTaHbh BUKiIazada. HapmaB 53% BiamoBifell Ha I[OCTaBJIEHI
3aBIaHHs

154

BerynHuk y BUKITAIi Marepially JOIyCKae HEBENHKI MPOTAINHU, SIKi BUIPABIISIE
miciisl HaBIAHMX NOWUTaHb BUKIamada. HagaB 54% Biamosigeld Ha MOCTaBJIEHI
3aBIaHHs

155

BerynHuk y BUKIQAI Matepiany JOMYCKae HEBEIHMKI MPOTAMHHM, SKI BUIPABIISE
Imiciis HaBIAHMX NWTAaHb BUKIazada. HamaB 55% BiamoBifeld Ha I[OCTaBJIEHI
3aBIaHHs

156

BerynHuk y BUKITaIi Marepially JOIMyCKae HEBENHKI MPOTANMHU, SIKi BUIPABIISIE
miciisl HaBIAHMX NOWUTaHb BUKIamada. HagaB 56% Biamosifeld Ha MOCTaBJIEHI
3aBIaHHs

157

BerynHuk y BUKITAi Marepially OIyCKae HEBEIHKI MPOTaIMHU, SIKI BULIPABJISE
micisl HaBIAHMX NWTAaHb BUKiIamada. HanaB 57% BiamoBized Ha mOCTaBIIEHI
3aBIaHHs

158

BerynHuk y BUKITAni Marepially OIyCKae HEBEIHKI MPOTaIMHU, SIKI BULIPABJISE
miciisl HaBIAHMX NWTAaHbh BUKIamada. HanaB 58% BiamoBifell Ha MOCTaBJIEHI
3aBIaHHs

159

BerynHuk y BUKITaAi Marepially JOIyCKae HEBENHKI MPOTAINHU, SIKi BUIPABIISIE
miciisl HaBIAHMX NOWUTaHb BUKIamada. HagaB 59% BigmoBifeld Ha MOCTaBJIEHI
3aBIaHHS

160

BerynHuk jmomyckae OnuH-[Ba HEJONIKM TPH BHCBITJIIEHI OCHOBHOTO 3MICTY
MUTaHb, SKI YCYHEHi Miciis 3ayBakeHHs Bukianada. HamaB 60% Bigmosineit Ha
TIOCTaBJICHI 3aBIaHHS

161

BerynHuk npomyckae oIMH-ABa HEJOJIKM TPU BUCBITIEHI OCHOBHOIO 3MICTY
MUTaHb, SKI YCyHEHI Micis 3ayBakeHHs BUKJIanada. HamaB 61% BiamoBineit Ha
MMOCTAaBJICH] 3aBJaHHSI

162

BerynHuk fgomyckae OIMH-/IBa HEIOMIKM HPU BHUCBITIEHI OCHOBHOTO 3MICTYy
MUTaHb, SIKI YCYHEH1 Micis 3ayBakeHHs Bukianada. Hamas 62% Biamosineit Ha
MIOCTaBJICHI 3aBJJaHHS

163

BerynHuk npomyckae oIMH-ABa HEJOJIKM TPU BUCBITIEHI OCHOBHOTO 3MICTY
MUTaHb, SKI YCyHEHI Micis 3ayBakeHHs BUKJIanada. HamaB 63% BiamoBineil Ha
MMOCTAaBJICH] 3aBJaHHSI

164

BerynHuk pomyckae OIMH-/IBa HEJOMIKM HPU BHCBITIEHI OCHOBHOTO 3MICTYy
MUTaHb, SIKI YCyHEH1 Micis 3ayBakeHHs BHKiIanaya. Hanas 64% Bianosingeil Ha
MIOCTaBJICHI 3aBJJaHHS

165

BerynHuk pomyckae OIMH-/IBa HEIOMIKM HPU BHUCBITIEHI OCHOBHOTO 3MICTYy
MUTaHb, K1 YCyHEH1 Micis 3ayBakeHHs BHUKiIanaya. Hanas 65% BianoBineil Ha
MIOCTaBJICHI 3aBJJaHHS

166

Berynauk momyckae oIMH-Ba HEOJIKM TMPU BUCBITIIEHI OCHOBHOTO 3MICTY
MUTaHb, SKI YCyHEHI Micis 3ayBakeHHs BUKJIanada. HamaB 66% BiamoBineit Ha
MMOCTaBJICH] 3aBJaHHS

167

BerynHuk fgomyckae OIMH-ZIBa HEIOMIKM MPU BHUCBITIEHI OCHOBHOTO 3MICTYy
MUTaHb, K1 YCyHEH1 Micis 3ayBakeHHs BUKiIanada. Hanas 67% BianoBineil Ha
MIOCTaBJICHI 3aBJJaHHS
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168

BerynHuk fgomyckae OIMH-IIBa HEIOMIKM MPU BHCBITICHI OCHOBHOTO 3MICTYy
MATaHb, SIKI YCYHEHI MICis 3ayBakeHHs BHKiIamada. HamaB 68% Biamosimeir Ha
IIOCTaBJIEH] 3aBIAHHS

169

BerynHuk pomyckae OnMH-7Ba HENONIKM TPH BHCBITIIEHI OCHOBHOTO 3MICTY
NUTaHb, SKI YCYHEHI Miclis 3ayBakeHHs Bukianada. HamaB 69% Biamosineil Ha
TIOCTABJICHI 3aBIAHHS

170

Berynauk momyckae moMmiky a0o Oiibllie JABOX HEIOJIKIB MPU BHUCBITIICHI
JOJIATKOBUX MMUTaHb, SIKi JIETKO BUIIPABIICHI MIiCIIs 3ayBa)KCHHS BUKIa1a4a. Hama
70% BiamoBiAeH Ha MOCTABIICHI 3aBJaHHS

171

Berynauk pomyckae moMuiky abo Ouibllie JBOX HEAOJIKIB HPH BHUCBITICHI
JOJIATKOBUX IMUTaHb, SIKi JIETKO BUIIPABJICHI MiCIs 3ayBaKCHHS BHKIana4da. Hagas
71% BigmoBifel Ha MOCTABJICH] 3aBIaAHHS

172

Berynauk momyckae moMuiky a0o Ounblie JBOX HEAOJIKIB MPH BHCBITICHI
JOJIATKOBUX MUTaHb, SIKi JIETKO BUIIPABIICHI MICIIs 3ayBa)KCHHS BUKIa1a4a. Hama
72% BinnoOBiACH HAa OCTABIICHI 3aBJaHHS

713

Berynnuk pomyckae momuiky a0o Oinblie JBOX HEAOJIKIB MPH BHUCBITIEHI
JOJTATKOBUX IMHUTaHb, SIKi JIETKO BUIIPABJICHI IMiCIIs 3ayBaKCHHS BHKIana4da. Hanas
73% BiAMOBIAEH Ha IOCTABJICH] 3aBIaHHS

174

Berynnuk pomyckae momuiky a0o Oinblie JBOX HEAOJIKIB MPH BHUCBITIEHI
JOJTATKOBUX IMHUTaHb, SIKi JIETKO BUIIPABJICHI ITiCIIs 3ayBaKCHHS BHKIana4da. Hanan
74% BiAMOBiAEH Ha IOCTABJICH] 3aBIaHHS

175

Berynauk gomyckae moMmiiky a0o Ounblie JBOX HEAOJIKIB IMPH BHCBITIICHI
JOJIATKOBUX MMUTaHb, SKi JIETKO BUIIPABJICHI MICIIs 3ayBa)KCHHS BUKIa1a4a. Hamas
75% BinnoBifel Ha MOCTABIICHI 3aBaHHS

176

Berynnuk pomyckae moMuiky a0o Oinblie JBOX HEAOJIKIB MPH BHUCBITIEHI
JOJTATKOBUX IMHUTaHb, SIKi JIETKO BUIIPABJICHI IMiCIIs 3ayBaKCHHS BHKIana4da. Hagan
76% BIiAMOBIAEH Ha IOCTABJICH] 3aBIaHH

177

Berynauk pomyckae momMuiky abo Ouibliie JABOX HEAOJIKIB TPH BHUCBITIEHI
JOJJATKOBUX MMUTaHb, SIKi JIETKO BUIIPABJICHI MicIs 3ayBakKeHHS BHKIanavya. Hagas
77% BIAIIOBIiAEH Ha IIOCTABJIEH] 3aBIaHHS

178

BerynHuk nomyckae moMmiky a0o Oiniblle JBOX HEIOJIKIB IpPU BHCBITIEHI
JOJJaTKOBUX MUTaHb, SIK1 JIETKO BUIIPABIICHI MICHs 3ayBakeHHs BHKIanadya. Hagas
78% BIAMOBIiAEH Ha IOCTABJICH] 3aBIaHH

179

Berynauk pomyckae mommiky a0o Ouibllie JBOX HEAOJIKIB TPH BHUCBITICHI
JOJJATKOBUX MMUTaHb, SIKi JIETKO BUIIPABJICHI MicIs 3ayBakKeHHS BHKIanavya. Hagas
79% BIAIIOBiAEH Ha IOCTABJIEH] 3aBIaHHS

180

3HaHHS, BMIHHS ¥ HABUYKM BCTYIMHHMKA TOBHICTIO BIJAMOBIAAIOTH BHUMOTaM
IIpOrpaMu, 30KpeMa BCTYITHUK Y MIOBHOMY OOCS31 /1a€ BIANOBIJI HAa MUTaHHS, ajie
JI0IyCcKae MiHIMalbHI HETOYHOCTI y BU3HavYeHH1 nMoHATh. Hanas 80% Bigmosineit
Ha MIOCTaBJICH] 3aBJaHHs

181

3HaHHSA, BMIHHS W HaBHUKM BCTYIHUKA IIOBHICTIO BIJIMOBIIAlOTh BHUMOTaM
Iporpami, 30KpemMa BCTYITHHK y TTOBHOMY 0OCs31 J1a€ BIAMOBIJI HAa MUTAHHS, aje
JI0IyCcKa€e MiHIMaJlbHI HETOYHOCTI y BU3HaueHH1 nMoHATh. Hanas 81% Bignosineit
Ha [1OCTABJICH] 3aBJIaHHS

182

3HaHHSA, BMIHHS W HaBHYKM BCTYIHUKA IIOBHICTIO BIJIMOBIIalOTh BHUMOTaM
Iporpami, 30KpemMa BCTYITHHK y TTOBHOMY 0OCs31 J1a€ BIAMOBII HA MUTAHHS, aje
JOTTyCKae MiHIMaIbHI HETOYHOCTI y BU3Ha4YeHH1 MOHTh. HamaB 82% Bimmosinei
Ha IOCTaBJICHI 3aBJaHHS

183

3HaHHSA, BMIHHS W HaBHYKM BCTYIHUKA IIOBHICTIO BIJMOBIIalOTh BHUMOTaM
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porpami, 30KpemMa BCTYIHHK y TTOBHOMY 0OCs31 J1a€ BIAMOBIJI HA MUTAHHS, aje
JOTyCKae MiHIMaIbHI HETOYHOCTI y BU3Ha4YeHHI MOHTh. HanaB 83% Bimmosinei
Ha IIOCTAaBJIEH] 3aBIAHH

184

3HaHHS, BMIHHS W HaBMYKM BCTYIHUKA IIOBHICTIO BIJIINOBIalOTh BHUMOTaM
IporpaM, 30KpeMa BCTYIHHK y TTOBHOMY 00Cs31 J1a€ BIAMOBII HA MUTAHHS, aje
JOTTyCKae MiHIMaIbHI HETOYHOCTI y BU3Ha4YeHHI NOHATh. HanaB 84% Bimmosinei
Ha IOCTaBJICHI 3aBJaHHS

185

3HaHHS, BMIHHS W HaBHYKM BCTYIIHHUKA IIOBHICTIO BIJINOBIalOTh BHUMOTaM
IporpaMu, 30KpeMa BCTYIHHK y TTOBHOMY 0OCS31 J1a€ BIAMOBII HA MUTAHHS, aje
JOTTyCKae MiHIMaIbHI HETOYHOCTI y BU3Ha4YeHHI NOHATh. HanaB 85% Bimmosinei
Ha IOCTaBJICHI 3aBJJaHHS

186

3HaHHSA, BMIHHS W HaBHYKM BCTYIHUKA IIOBHICTIO BIJINOBIIalOTh BHUMOTaM
porpam, 30KpeMa BCTYIHHK y TTOBHOMY 0OCS31 J1a€ BIAMOBII HA MUTAHHS, aje
JOTTyCKae MiHIMaIbHI HETOYHOCTI y BU3HAa4YeHHI NOHATh. HanaB 86% Bimmosinei
Ha IOCTaBJICHI 3aBJaHHS

187

3HaHHA, BMIHHA W HaBUYKU BCTYNHHKA IOBHICTIO BIANOBIJAIOTh BHUMOTaM
porpamH, 30KpeMa BCTYITHHK y TIOBHOMY 0OCS31 J1a€ BIAMOBII HA MUTAHHS, aje
JIOTMyCKae MiHIMallbHI HETOUHOCT1 y BU3HauUeHH1 noHATh. Hanas 87% Bignosineit
Ha IOCTaBJICH] 3aBJaHHs

188

3HaHHA, BMIHHA W HaBUYKM BCTYNHHUKA TIOBHICTIO BiJMOBIAAIOTH BHUMOTam
porpaMH, 30KpeMa BCTYITHHUK y TIOBHOMY 0OCs31 J1a€ BIAMOBII HAa MUTAHHS, aje
JIOMyCKae MiHIMallbHI HETOUHOCT1 y BU3HaueHH1 noHsATh. Hamxas 88% Bignosineit
Ha I0CTaBJICH] 3aBJaHHs

189

3HaHHS, BMIHHA I HaBHYKH BCTYIIHMKa TIOBHICTIO BiAINOBiIalOTh BHUMOTaM
MpOrpaMu, 30KpeMa BCTYITHUK Y TIOBHOMY OOCS31 Ja€ BIAMOBI/II HA MUTAHHS, aJie
JIOTMyCKae MiHIMallbHI HETOUYHOCT1 y BU3HaueHH1 noHsATh. Hamxas 89% Bignosineit
Ha I0CTaBJICH] 3aBJaHHs

190

3HaHHS, BMIHHS W HaBUUKM BCTYIHUKA IIOBHICTIO BIJNOBIIalOTh BUMOTaM
MporpaMu, 30KpeMa BCTYMHHUK OE3MMOMHIKOBO BiAMOBia€ HAa yCi BU3HAYEHI Ta
JOJATKOBl MUTAHHSA, 3 JIETKICTIO JEMOHCTPYE TEOPETUYHI 3HAHHS HAa MPAKTHULIL.
Haxas 90% BiamoBifgel Ha HOCTABIIEH] 3aBIaHH

191

3HaHHS, BMIHHS W HaBUUKM BCTYIHUKA IIOBHICTIO BIJNOBIIalOTh BUMOTam
MporpaMu, 30KpeMa BCTYIMHHUK OE€3MOMMIKOBO BIANOBIJa€ Ha yci BH3HAYEHI Ta
JOJJATKOBl MUTAHHSA, 3 JIETKICTIO JEMOHCTPYE TEOPETUYHI 3HAHHS HA MPAKTHULIL.
Hanas 91% BiamoBifgel Ha HOCTABIIEH] 3aBIaHH

192

3HaHHS, BMIHHS W HaBUUKM BCTYIHUKA IIOBHICTIO BIJNOBIIalOTh BHUMOTam
MporpaMu, 30KpeMa BCTYIMHHUK OE3MOMMIIKOBO BIANOBIJa€ Ha yci BH3HAYEHI Ta
JOJJATKOBl MUTAHHSA, 3 JIETKICTIO JEMOHCTPYE TEOPETUYHI 3HAHHS HAa MPAKTHULI.
Hanas 92% BiamoBifgel Ha HOCTABIIEH] 3aBIaHH

193

3HaHHS, BMIHHS W HaBUUKM BCTYIHUKA IOBHICTIO BIJNOBIIalOTh BUMOTam
MporpaMu, 30KpeMa BCTYIMHUK OE3MOMMIIKOBO BIAMOBITA€ HAa yCi BH3HAYEHI Ta
JOJJATKOBl MHUTAHHSA, 3 JIETKICTIO JEMOHCTPYE TEOPETUYHI 3HAHHS Ha MPAKTHULIL.
Haxas 93% BiamoBifel Ha HOCTABIIEH] 3aBIaHHS

194

3HaHHSA, BMIHHS W HaBHYKM BCTYIHUKA IIOBHICTIO BIJIMOBIIalOTh BHUMOTaM
MporpaMu, 30KpeMa BCTYMHUK OE3MOMMIIKOBO BIAMOBITA€ HAa yci BH3HAYEHI Ta
JOJJATKOBl MHUTAHHSA, 3 JIETKICTIO JEMOHCTPYE TEOPETUYHI 3HAHHS Ha MPAKTHULIL.
Hanas 94% BinmoBifel Ha HOCTABIIEH] 3aBIaHH

195

3HaHHSA, BMIHHS W HaBHYKM BCTYIHUKA IIOBHICTIO BIJMOBIIalOTh BHUMOTaM
MPOrpaMu, 30KpeMa BCTYIMHUK OE€3MOMMIIKOBO BIANOBIJA€ HA yCi BH3HAYEHI Ta
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JOJAaTKOBI MHUTAHHS, 3 JIETKICTIO JEMOHCTPY€E TEOPETHYHI 3HAHHS HA MPAKTHIIIL.
Hanas 95% BianmoBifgel Ha HOCTAaBIIEH] 3aBIaHHs

196

3HaHHS, BMIHHA I HaBHYKM BCTYIHMKa IIOBHICTIO BiANOBiIalOTH BHUMOTaM
Mporpamu, 30KpeMa BCTYITHHK O€3ITOMHIIKOBO BIIINOBIJAa€ HA yCi BH3HA4YEHI Ta
JOJAaTKOBI MHUTAHHS, 3 JIETKICTIO JEMOHCTPY€E TEOPETHYHI 3HAHHS HA MPAKTHIIL.
Hanas 96% BiamoBifgel Ha HOCTaBIIEH] 3aBIaHHs

197

3HaHHS, BMIHHS W HAaBUYKM BCTYIMHHKA TOBHICTIO BiJIIMOBIJAIOTh BUMOTaM
Mporpamu, 30KpeMa BCTYITHHK O€3ITOMHIIKOBO BIIIOBIAa€ HA yCi BH3HAYEHI Ta
JOJAaTKOBI MHUTAHHS, 3 JIETKICTIO JEMOHCTPY€E TEOPETHYHI 3HAHHS HA MPAKTHIIIL.
Hanas 97% BianmoBifgel Ha HOCTABIIEH] 3aBIaHHs

198

3HaHHS, BMIHHS ¥ HAaBUYKM BCTYIMHHKA TOBHICTIO BiJIIMOBIJAIOTh BUMOTaM
Mporpamu, 30KpeMa BCTYITHHK O€3ITOMHIIKOBO BIIIOBIAa€ HA yCl BH3HA4YEHI Ta
JOJAaTKOBI MHUTAHHS, 3 JIETKICTIO JEMOHCTPY€E TEOPETHYHI 3HAHHS HA MPAKTHIIL.
Hanas 98% BiamoBifgel Ha HOCTABIIEH] 3aBIaHHs

199

3HaHHS, BMIHHA I HaBHYKH BCTYIHMKa IIOBHICTIO BiANOBiIalOTh BUMOTaM
MporpaMu, 30KpeMa BCTYIMHHUK OE€3MOMMIIKOBO BiANOBIJA€ HAa yci BHU3HAYEHI Ta
JOJAaTKOBI MHUTaHHS, 3 JITKICTIO JEMOHCTPY€E TEOPETHYHI 3HAHHS HA TPAKTHIII.
Hanas 99% BiamoBifgel Ha HOCTABIIEH] 3aBIaHHs

200

3HaHHS, BMIHHS W HAaBUYKM BCTYITHHWKA TIOBHICTIO BIAMOBIJAIOTh BHUMOTaM
MpOrpaMu, 30KpeMa BCTYIMHHUK O€3/I0raHHO BiJIMOBiJa€ HA OCHOBHI Ta AOJATKOBI
MUTAHHS, 3 JIETKICTIO JIEMOHCTPY€E TEOPETUYHI 3HAHHS Ha MPAKTHI, HABOIHMTH
npukiaanu. Hamgas 100% Binmosinel Ha MOCTaBJICH] 3aBIaHHS
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