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1. Onuc HaBYaJbHOI AN CHUILIIHA

XapakTepucTUKa HaBYAJIbHOT

Tany3b 3HaHb, HAIPAM ITIATOTOBKHA .
3 ’ P U ’ MUCILIUIUTIHA

HaiimenyBaHHS MOKa3HUKIB

OCBITHBO-KBaJTi(iKaIiifHUN piBEHB
JAeHHa ¢popMa HABYAHHSA

l'any3p 3HaHBb:
01 Ocgira/llenarorika (0CBITHBO-

KinbkicTh kpeautiB — 4 e Hopmarusha
npodeciitHa mporpama)
CnernianpHicts: 014 Cepennst ocita

Moaynis — 3 Pik miaroroBku:
3MiCTOBUX MOJYIIB — 5 1
[HuBigyansHe HaBYAIbHE . o Cemectp
SABAHHES 3 PO3B’ T3yBAHHS [IpeameTHa cnenianbHICTB: 1

014.06 Cepenns ocsita (Ximis)
3a71a4 Jlekmil
3aranpHa KUIBKICTh TOJIUH — 12 ropn.
120 IIpakTnyHi, ceMiHapchKi

TwxHeBUX TOIWH I I€HHOT JlaGopaTopHi 3aHSATTs

bopmMH HaBYAHHS: . . . 26 rox.
PiBeHb BUINOT OCBITH: TIEPIINN ,u
ayJTUTOPHUX — 2 TOJI. . Cawmocriiina podora
. (baxamaBpChKHiA)
CaMOCTIIHOT pOOOTH CTy/ICHTA 72 ron.
—Srox. InmuBinyaabHi 3aBnanns:: 10 ros.
Bun koHTpOIIO: exzamen
IMpumirka.

[Tpu bomy ayauTopHi roaunan ckianaTb — 30 %, a camocTiiHO1 Ta IHANBIAYaasHOT podoTH — 70 %

2. MeTa Ta 3aBJaHHS HAaBYaJIbHOI AU CIUIJIiIHA

[IponoHoBana poOova mporpama CcKiaaeHa y BiAmoBigHOCTI A0 BuMor KoHmemnmii oCBiTHBOT
nisutbHOCTI 3a crnenianbHicTio 014 Cepenns ocBita, npeameTtHa crnerianbHicTh: 014.06 Cepemnst ocBita
(Ximis) Ha epmioMy (0akasaBpChbKOMY) PiBHI BHINOT OCBITH.

HeBin’eMHUMH KOMIIOHEHTaMHU 3MICTy (I3MKHA € TakKi PO3JUIM: MEXaHiKa, MOJEKYJIsIpHa (Qi3uka Ta
TepMOJMHAMIKa, €JICKTpUKa 1 MarHeTU3M, ONTHKA, KBaHTOBa ¢izuka. [laHa poboua mporpama rnepemadadae
OIaHyBaHHS CTYJCHTAMU LIMMU pO3JUIaMu Kypcy ¢izuku. [Ipy 1boMy THIIOBUMU 3aBJAHHSIMH JISTTHOCTI
€:

1. EMmipuyHi 10CTiKEHHS (I3UYHUX CUCTEM:

—  CroocrepexeHHs BIaCTUBOCTEN (Pi3MUHOT cUCTEMHU, SIBUII 1 TpoLeciB y Di3UUHIN CUCTEMI.

— BumiproBanHsa ¢i3u4HOi BEIUYUHH, SKa XapakTepusye (i3UYHy cCHCTEMY; sBHIE a0o Mpolec y
(bi3UYHINA crCTEMI.

— ExcnepumeHTanbHE AOCHIIKEHHS BIACTUBOCTEH (I3UYHOT CUCTEMU; SBHIIL 1 TPOLECIB Y Pi3UUHIiA
CUCTEMI.

2. TeopeTuuHi AoCTiIKEHHS QI3UYHUX CUCTEM:

—  CTBOpeHHs 11eani30BaHOro 00’ €KTa MpHU BUBYEHHI (PI3UYHOT CUCTEMH.

—  BuBueHHs (IoCHIKEHHS) 11€aTi30BaHOr0 00’ €KTa JIOTTUHIMU METOIaMH (MUCIICHHI eKCTIEPUMEHT).

3. [loegHaHHS eMIIPUYHHUX 1 TEOPETUYHUX JOCIIIKEHb (BI3MUHUX CHCTEM:

— CTBOpeHHs 1 eKCIepUMeHTalbHE AOCTI/DKEHHS (i3nYHOT MoJemi (i3UYHOT CUCTEeMH, sSBUIIA abo
nporiecy B Gpi3HuHii cucTeMmi.

— PospoOka ¢iznuHOro npuiiangy abo YCTaHOBKH T (DI3UYHUX JIOCHIKEHB 3 331aHUMH [TapaMeTpaMu.

—  CrBOpeHHs MaTeMaTH4HO1 MoJiei (PI3MYHOT cCUCTeMU, SBUIIA a0o rpoliiecy B (pi3UUHINA CUCTEMI.

—  JochimxeHHs MaTeMaTH4HOT Moesi pi3UUHOI CUCTeMH, SBUIIA abo mporecy y Gi3uuHiil cucremi
3a MEBHUX YMOB 3aco0amMH KOMIT IOTEpHOi TEXHIKM 3 METOI0 BUBYEHHS BIacTUBOCTEH (Di3MUHOI cucTemu,
sBHIA a00 Tpoliecy B pi3UUHINA cUCTEMI.

— IligroToBka HayKoBO1 JOMOBI/I, CTATTi, pedepary, 3BiTy (HaAyKOBOTO TBOPY).
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—  Opranizaiiis i BAKOHaHHS HAyKOBOTO JTOCII/HKEHHS TIEBHO1T MpoOiIeMu.

4. 3abe3niedeHHs Oe3MeK JTr0IeH Ha BUPOOHUIITBI:

— 3abesnedeHHs 30epe)KEHH 1 3aXMCT MaliHa 3aBISKA BUKOHAHHIO MTPABUJI 1 HOPM OXOPOHH TIpalli,
TEXHIKM O€3MeKU 1 MPOTUIIOKEKHOTO 3aXHCTY.

— 3abesneveHHs O€3MEKU 1HAWBIAYATbHOI JKUTTEIISITBHOCTI.

di3uka — HayKa, sIKa BUBYA€ HAMMPOCTIIIi Ta B TOW e 4ac HAOLIbII 3arajibHi 3aKOHOMIPHOCTI SIBUII
MPUPOJIH, BIACTUBOCTEH 1 OynoBu marepii, 3akonH ii pyxy. [IoHSATTS (i3uku Ta ii 3aKOHM JIe)KaTh B OCHOBI
BCHOTO MPHPOI03HABCTBA. Di3KKa BITHOCUTHCS JJO TOUYHUX HAYK Ta BUBYAE KUIbKICHI 3aKOHOMIPHOCTI SIBUIIL.
Came 11e BpaxoBye nporpama Kypcy (i3uku.

MaiiOyTHiil BUMTENb XiMil MOBUHEH MaTH IPYHTOBHY IIATOTOBKY 3 psay nependadeHux HaBYAIbHUM
IUTAHOM JIUCLHUIUTIH 1, 30KpeMa, 3 (i3uku, m00 3a0e3NMeUnTH HAICKHUN HAYKOBUH 1 METOJIUYHUN PIiBEHb
HaBYAHHS MPUPOJHUYMX HAYK, 30KpeMa, XiMil B MIKOJI, BHUKOHYBATH IOCTITHHUIBKY POOOTY, BMITH
MpaIfoBaTH Ha Cy4acHOMY OOJIaIHaHHI, OPIEHTYBATUCh B MMUTAHHAX MEHEKMEHTY Cy4acHOTO OOJIaIHaHHS,
MpUJIaJIB Ta MaTepiaiiB, B MUTAHHSIX OXOPOHHU HAaBKOJIMIIHBOTO CEpPelOBUIIA, IPOBOJIUTH BUXOBHY pOOOTY
B YUHIBCHKOMY KOJIEKTHBI.

Kypc ¢i3uxu y nporeci miAroToBKM BUUTENS XiIMi1 CIIPHUsiE CTAHOBJIEHHIO B CTYJEHTIB YSABJICHHS MPO
¢13UKy gK HayKy Ta 3a0e3neuye (GopmMyBaHHS NpeAMETHOI Ta ¢axoBoi kKommeTeHTHocTel. OcoOMuBICTh
BUBYEHHS (PI3MKH y MEAAroriyHOMY YHIBEPCUTETI IMOJSATae B TOMY, LIO CTYAECHTU IMOBUHHI OBOJIOJITU
CHCTEMOIO BMIHb 1 HABUYOK, 5K O J1JaBajl MOKJIMBICTh €()eKTUBHO MEpe/laBaTH 3HAHHS YUYHSIM, BUXOBYBAaTH
Yy HUX JIOTMTUTJIUBICTH, IHTEPEC 10 3HAHb, TIOOOB 710 BUHAXITHUIITBA.

Crnenmdika 1€l MUCHMUIUIIHA BUMAara€ BHUBYEHHS TeOpii (I3WYHUX SBUI Ta 3aKOHIB, BMIHHS
MaTeMaTHUYHO iX OMHCYBaTH Ta 3aCTOCOBYBaTH HaOyTl 3HaHHS HpHU po3B’sA3yBaHHI 3aj1ad. Hesim emHOIO
OPraHIYHOKO CKJIAJIOBOI0 Kypcy (i3uku € j1abopaTopHuid NpakTUKyM. OCHOBHOIO METOI J1ab0opaTopHUX
po6iT ((PI3UYHOTO TPAKTUKYMY) € CHPHUSHHSA OUThII TIMOOKOMY 3aCBOEHHIO TEOPETHMYHUX 3HaHb, iX
3aKpITUICHHIO Ta (POPMYBAHHIO €KCIIEPUMEHTATOPCHKO1 KOMIIETEHTHOCTI.

HapuansHa mporpama mepembavae HACTYIHI BHUIAW MISUTBHOCTI CTYACHTIB: Mi3HABaJIbHA ISTBHICTH:
IHTEJIEKTyaJIbHI PO3YMOBI [Iii, CIOCTEpPEX)EHHs, JOCHIA, YCBIAOMIICHHS MpoOJeMU, BUCYBaHHS TillOTE3,
nmoOyoBa MOJENICH; 3araJlbHO-HaBYaJlbHA JISUTBHICTR: TMOIIYK iH(opMarllii, poboTa 3 JiTEepaTyporo Ta
IHIMUMHU JpKepenamMu  iHQopMallii, HaBUYKH CHUIKYBaHHS B KOJCKTHUBHIA [ISTIBHOCTI; OCOOMCTICHO-
peanizyroda IisUTbHICT: TIOMYK HIUBIIYaIbHOTO 3MICTY 1 IiIei HaBYaHHS (I3UKH, OCOOUCTICHE PO3YyMIHHS
dbyHIaMEHTAIBHUX TOHATH 1 KaTeropii, BUOIp 1HAMBIAYaIbHOTO TEMITy HAaBYaHHS, CAMOCTIMHE BU3HAYCHHS
nieH, IHAWBiAyalnbHUW BUOIp JO0MATKOBOI TEMATHKH, IHIWBiAyaldbHI OOIPYHTYBaHHS  IIO3MIII,
CaMOPETYJIAIISI, CAaMOaHaIII3 1 CAMOKOHTPOJIb BJIACHOT ISIIbHOCTI.

JIoCSATHEHHSI HAaBYAJIBHUX IUICH KOXXHOTO MOJIYJs 3a0e3IMedYyeThbcs B IMPOIEC] CHUIbHOI MISTILHOCTI
BHKJIaJ]ayua 1 CTYJICHTIB, sIKa BKJIIOYA€E TaKi €JIeMEHTHU:

—  CHCTeMaTH3allilo / y3arajJbHEHHS CTYACHTaMU 3HaHb 1 YMiHb, 3alIPOIIOHOBAHUX JIJISi CAMOCTIHHOTO
OTIpaIOBAHHS;

—  TpOBEJIEHHS BHUKJIaJjaueM KOHCYINbTallil, K1 3a0€3Me4yI0Th CTYACHTaM MOXJIHMBICTh CBOEYACHOTO
PO3B’sI3aHHS HaBYAJIbHUX MPOOJIeM, III0 BUHUKAIOTh Y HUX Y IPOIeci poOOTH Ha/l MOAYIEM;

—  y3arajgpbHEHHS HaBYaJHHOTO Marepiady MOAYNS I 4ac JIeKI[ii, Je pO3IISNaloThCsi MUTAHHS
METO/IOJIOTTYHOTO XapaKTepy, a TaKOK BHU3HAYAIOTHCS 3aBJaHHS MiJBHUILNEHOT CKIATHOCTI, BUKOHAHHS 1
JeTaizamis AKX 3MIHCHIOETHCS T Yac MPAKTUYHHMX 1 JJAOOPATOPHUX 3aHATh Ta B IPOIECI CaMOCTIHHOT
JUSUTBHOCTI.

ITicnst 3akiH4eHHs POOOTH HaX MOJIYJIEM CTYAEHTH, MPOXOJAATh MiJCYMKOBUH KOHTPOJIb 3TiTHO
PEUTHHIOBOI CUCTEMHU 13 3aCTOCYBAHHSIM IHTETPAaTUBHOT METOIMKHU OLIIHIOBAaHHS HaBYAJIbHUX JOCSITHEHb.

KoxHuif 3micToBUIl MOIynb, SK NpPaBUIIO, CYOPOBOKYETbCS KOMIUIEKCOM PI3HOMAHITHUX
TUIaKTUYHUX 3ac00iB HaBYaHHA, 1[0 3a0e3MeuyloTh, HAOYHICTh MaTepialy 1 CHPUSIIOTh JOCATHEHHIO
KOHKPETHUX IIiiell HaB4YaHHA. MoOMyini, 1[0 BMIIIYIOTh LUIBOBY Iporpamy Aid, OaHK iHGopmanii Ta
METOJMYHUX BKA3IBOK JUI ii 3aCBO€HHS, 3MIHIOIOTh XapaKTep B3a€MOCTOCYHKIB MDK BHKJIaJadaMu 1
CTY/I€HTaMH.

MoynbHa TEXHOJIOTISI HaBYaHHS (I3MKH BKJIIOYAE€ TPU KOMIIOHEHTH, 3MICTOBHM, OpraHizauiiHuil i
KOHTPOJIHO-OLIIHIOBAIbHUH 3 1OT0 CTUMYITIOI0UO0I0 (DYHKIIIETO.

Bin cryzneHTiB BUMaraeTbcsi MpoAEMOHCTPYBATH 3HAHHS KOXKHOI 3 3MICTOBHUX OJIMHMIIb IMEPE]] THUM,
K TepeiiTu N0 BUBUEHHS HacTynmHoOi. Cro4aTky HaBUaHHsS 30pI€EHTOBAHE Ha 3aCBOEHHS T'OJIOBHOTO —



0a30BHX €JIEMEHTIB 3HaHb KypCy (Di3MKH 1 HAHBAXIIMBIMIKUX aNTOPUTMIB Ail. J[pyruM eTanom € po3BHUBaoye
HaBYaHHS, M0 0a3yeTbCs Ha TBOPYIM CAMOCTIMHIA HisTIBbHOCTI cTyneHTiB. OpraHi3amiiHuN KOMIIOHEHT
TEXHOJIOTI] 3aCBOEHHS 3MICTY HaBYAJIbHUX MOJYINIB 13 Kypcy (I3UKH € CYKYIHICTIO pi3HOMaHITHUX (OpM i
METO/IiB OpraHi3aiii OCBITHbOTO MPOLECY: JIEKIIHHUX, MPAKTHYHUX 1 TAOOPATOPHUX 3aHSATh.

Jiis onanyBaHHs cTyaeHTamu crietianbHocTi: 014 Cepenns ocBita, mpeaMeTHa criemianbHicTh: 014.06
Cepennst ocsita (XiMmis) Kypcom ¢i3uku mnependadeHi sk pisHi ¢opmMu ayaurtopHoi poOOTH, Tak i
caMoCTiliHa Ta IHAWBiTyaIbHa POOOTA CTYICHTIB.

Ayoumopna poboma exmouae 6 cebe: JEKIl, TPAKTUYHI 3aHATTS, JAOOPATOpHI poOOTH Ta
KoHCynbTalii. [Ipy npoMy KOHCYNbTaIil JAlOTh MOXKIUBICTD OUIbIIEe yBarw MPHIUIMTH PO3B’A3KYy 3a1ad,
SIKMM IIi/1 9aC IPAaKTUYHUX 3aHATH He OYyI0 MpUIICHO HAJISKHOT yBary.

IIposedents npaKmuyHuUX 3aHAMG i3 Qi3UKU MAE HA Memi.:

—  TOTIMONEHHS, PO3LIMPEHHS 1 3aCBOEHHS TEOPETUYHOTO MaTepiaity: CTBOPEHHS MPOOIEMHOT CUTYallii;

—  peamizamlis TUAAKTUYHOTO MPHUHIUITY B3a€MO3B’SI3KY HABUAHHS 3 MPAKTHKOIO; PO3IIUPEHHS
HayKOBOTO CBITOTJISIY CTYJEHTIB;

—  PO3BUTOK JIOTTYHOTO, TBOPYOTO 1 CAMOCTIHHOTO MHUCJICHHS; HAaOyTTA JOCBIAY OIIIHKH MEX
3aCTOCOBHOCTI (PI3MYHMX 3aJIEKHOCTEH 3a PI3HUX KOHKPETHUX YMOB;

—  HaOyTTS KOMIETEHTHOCTEH MPAaKTUYHOTO 3aCTOCYBAaHHS HAYKOBHX 3HAHB; PO3BUTOK 1 BUXOBAaHHS
HaWBaXXJIUBIMUX (PYHKIIH 0COOMCTOCTI: MUCIIEHHS, BOJI, XapaKTePY;

—  PO3BHUTOK YMIHHSI CAMOCTIHHOT poOOTH Ta 11 aKTUBI3aIlii;

—  HaBYaHHS METOJIaM HAayKOBOTO ITi3HAHHS;

—  (opMyBaHHS 1 PO3BUTOK y CTYJEHTIB A1aJIEKTUYHOIO MHUCIEHHS 1 crenupIqHOro «(pi3uyHOro»
MUCIICHHS;

—  PO3KPHUTTS €CTETUYHOTO Ta JOTTYHOTO B (PI3MIIL: TUBHOI CTPYHKOCTI 1 KpacH, 4iTKOCT1 1 CTPOTOCTI,
BUIITYKAHOCT1 06araThoXx ii pilieHb 1 NpUHOMIB;

—  BUKOPHUCTAHHS MPAKTUYHUX 3aHATH SK OJHOTO 3 €()EKTUBHUX MPUMOMIB MEPEBIPKH CB1JIOMOTO,
rIIUO0KOT0, MIITHOTO 3aCBOECHHS 3HAHB;

—  3aKpilJICHHS, y3araJIbHEHHS 1 TOBTOPEHHS HaBYAJLHOTO MaTepiaiy.

B pe3ynbraTi npoBeieHHs IPaKTUYHUX 3aHTh CTYJACHTH MOBUHHI:

3namu:

—  CTPYKTYPHI 0COOJIMBOCTI PI3HUX THUIIIB (QI3UYHUX 3a]1a4;

—  METOJAHM PO3B’sI3yBaHH:, PI3UUHUX 3a]ay;

— 3arajbHy METOAMKY pO3B’s3yBaHHSA (I3MYHMX 33434 13 BHUKOPUCTAHHSAM AaHAJIITUYHOIO,
rpa¢gigHOr0, TAOJMYHOTO, CHHTETUYHOTO 1 aHAIITUKO-CUHTETUYHOTO METO/IIB;

—  3MICT IIKUTbHUX 30IpHUKIB 3a7a4 3 (hI3MKH, 3MICT OJIIMITIaTHUX 3a/1a4;

—  3MICT 30IpHHUKIB 3a/1a4 i3 (I3MKKA BHIIOI IIKOJW 1 METOAMYHHMX TOCIOHUKIB 13 pO3B’SI3yBaHHS
GbBUYHKX 3a51a4;

—  OCBITHE 1 BUXOBHE 3HAUCHHS PO3B’sI3yBaHHA 3a7a4 3 (Bi3UKH B CEPEIHINA MIKOJII;

Ymimu:

—  3IMCHIOBATH Pi3HI cOcOOM mogaHHs Pi3UYHMX 3a7a4, 30KpeMa, MaTIOHKOM, rpadikoM, CXeMOI0,
CHCTEMOIO PIBHSIHb, MOJIEIIIIO, CIIOCTEPEKEHHSIM, €KCIIEPUMEHTOM, CKOPOUEHUM ITMCbMOBHM 3aIIUCOM;

—  pos3kpuBaTH (HI3MUHUMA 3MICT 33]1a4i;

—  paunioHaJbHO 3alMcaTH YMOBY 3aj1aui;

—  BIQNIYKYBaTH 1 BBOAUTHU JOJIATKOBI YMOBH,

—  TPOBOJMTHU MOUIYKH IUISAXIB pO3B’A3yBaHHA 3a/]1aui 1 CKJIaJaTH 3arajJbHUN IUIaH PO3B’s3KY,

—  BUOMpaTH pauioHaIbHUMN cIOCiO PO3B’SA3KY 3a/a4i;

—  CTaBWTH 1JaBaT BIANOBI/1 HA 3aIIMTaHHS SIK YACTKOBOT'O, TAK 1 3araJlbHOTO XapakTepy;

—  TPOBOJMTHU aHAJI3 Ta OLIHKY 3400yTUX pe3yJbTaTiB;

—  CKJIaJIaTH 33jady i3 33J]aH0i TEMU 3 BUKOPUCTAHHSAM Cy4aCHHUX 3HaHb;

—  PpO3B’s3yBaTH €KCIEpUMEHTANbHI 33/1a4i;

—  BUKOPHUCTOBYBATH B MpOILIeCi po3B’sI3yBaHHS 3a/1a4 Cy4acHi 3aco001 HaBYaHHS;

—  peaizoBYBaTH LU 1 3aBAAHHS PO3B’SI3yBaHHA 3aj1ay 3 (PI3UKU B 3araJIbHOOCBITHIM IIKOJII.

Memoro npogedents 1adopamopHux 3auAmMs c:

—  TOrNMMOJEHHS TEOPETUYHUX 3HAaHb CTYJCHTIB, ()OPMYBAaHHS PO3YMIHHS pOJII €KCIEPUMEHTY B
¢bi3uuHIi HayI;

—  IIMpOKe 1 moraubieHe 3HalloMCTBO 3 MaTepiaIbHUMHU 3ac00aMH BUMIPIOBaHb Y (Di3HUILL;
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— 3aCBO€HHS OCHOBHMX MPHUHIMIIB 1 METOAIB BHUMIpPIOBaHb y (i3Ulli, KyJIbTYpPH IPOBEICHHS
eKCTIEPUMEHTIB;

—  PO3BUTOK CIIOCTEPENIIMBOCTI, KOHCTPYKTUBHOTO MHCJICHHS, aKTHBI3allis CAaMOCTIHHOCTI Y poOOTi;

—  (¢opMyBaHHS €KCIIEPUMEHTATOPCHKOT KOMIIETEHTHOCTI MAOYTHIX YUUTEIB XiMii;

—  3aJlyueHHs CTYJEHTIB O CAMOCTIHOT HABUAJIbHO-HAYKOBOi pOOOTH.

Bukonanns mnaGopatopHux poOir 3 Kypcy ¢i3uku mnepenbauvae (opMmyBaHHS B CTYACHTIB
eKCTIEPUMEHTATOPCHKO1 KOMITIETEHTHOCTI:

Q) YMiHHs NIAHy8amu ekcnepumenn, Tooto GopMyIIIOBaTH HOTO METy, BU3HAYATH €KCIIEPUMEHTAIbHUIA
METOJ 1 JTaBaTh HOMY TEOpeTHYHE OOIPYHTYBAaHHS, CKJIQJATH IUIaH JOCIIAY ¥ BHU3HAYATH HAWKpalli yMOBH
Ui Ior0 TpOBECHHS, OOMpaTH ONTUMAaJbHI 3HAYEHHS BUMIPIOBAHMX BEJIMYMH Ta YMOBH CIOCTEPEIKEHB,
BpPaXOBYIOYH HAsSBHI EKCIICPUMEHTAJIbHI 3aCO0U;

0) yminna nidecomyeamu excnepumenm, TOOTO oOHMpaTH HeoOXimHe OONAJHAHHA W BUMIPIOBAIbHI
npuiaand, 30upaTd JOCHIAHI YCTAaHOBKH YW MOJIEN, palllOHAJbHO PO3TANIOBYBATH MPHIIANU, JOCSATAIOYU
0€31eyHOTO MIPOBEACHHS TOCITINY;

B) YMIiHHA cnocmepieamu, BA3HAYATH METy W OO’€KT CIOCTEPEKECHHs, BCTAHOBJIIOBATH XapaKTEpHI
03HaKH Mepediry Hi3uYHUX SBUII 1 MPOIECIB, BUAUISATH iXHI1 CYTTEB1 O3HAKH;

T) YMIHHA eumiprogamu Qizuuni éeiudyuHy, KOPUCTYIOUHCh PI3HUMHU BUMIPIOBATPHUMU TIPUIIATAMHU Ta
MIpHJIaMH{, BU3HAYATH LIHY MOAUIKY LIKAIH MpUiIaay, 3HIMATH MOKa3H MPUIIALIY;

T) YMiHHA 00poOIsmuU  pe3yibmamu  excnepumenny, OOYHCITIOBATA 3HAYCHHS BEJIMYWH, 3HAXOJIUTH
MOXUOKM BHMMIPIOBAaHb, CKJIaJaTH TaONMIll OJEpKaHUX JIaHMX, TOTYBaTd 3BIT PO MpPOBeAeHY poOoTy,
3alKCyBaTH 3Ha4YCHHS (PI3MYHUX BEJIMYMH Y CTaHIapTH30BAaHOMY BHTJISIII TOIIO;

I) YMIHHA [HMepnpemyeamu pe3yibmamu eKcnepumeHmy, OMUCYBaTH CIOCTEpeXyBaH1 sBHINA W
MPOLIECH, 3aCTOCOBYIOUM (I3MUHY TEPMIHOJIOTIIO, MOJABAaTU PE3YyNbTaTH y BUMIISAL (GOPMYIN 1 PIBHSHB,
BCTAQHOBIIIOBAaTH (YHKIIIOHAIbHI 3aleKHOCTL, OyayBatu rpadikd, pOOUTH BUCHOBKH NpO 3JiHICHEHE
IOCIIKEHHS BIAMIOBIIHO 0 IIOCTaBIEHOI METH.

OT1xe, B pe3yabTaTi MPOBEACHHS J1a00PaTOPHUX 3aHATh CTY/ICHTH TIOBUHHI:

3namu:

—  METOJY EMITIpUYHOTO Mi3HAHHS 00’ €KTUBHOI JIMCHOCTI,

—  CYTHICTb 1 METOJIU pealtizailii eKCIIEPUMEHTY;

—  (13uuHI BeNTUYUHH, iX KIacuikailiro; oMHUI (I3UIHUX BETUYNH, 1X KiacudiKaIlio;

—  OCHOBHI METOJM BUMIPIOBaHb y (Hi3uili;

—  XapakTep 3MiHU MOXHOOK BUMIPIOBaHb 1 METOJIH X OITIHOK;

—  OCHOBHI IIpaBWJIa BUKOHAHHS MaTeMaTUYHUX Onepaliil 3 HabIMKEHUMH YUCIIaMU;

—  OCHOBHI ITpaBuJjia TpaiuHOTO MOJAHHS PE3YJIbTATIB CKCIIEPUMEHTY;

—  BHUMOTH JI0 TUTaHb OXOPOHM IIpalll 1 TEXHIKK Oe3MeKH mia 9ac poOoTH y Hi3udHUX J1abopaTopisx
BHIIIOTO HaBYAJBHOTO 3aKJIa/ly Ta MKUIbHOMY (QI3MYHOMY KaOIHETi;

—  OCBITHI 1 BUXOBHI 3aBJIaHHsI J1a00paTOPHUX POOIT 1 PI3MUYHUX MPAKTHKYMIB Yy 3arajlbHOOCBITHIN
LIKOJI;

Bmimu:

— TPOBECTU OI[IHKU 1 pealli3yBaTh ONTHUMAalbHI YMOBU MPOBEIEHHS (PI3SMUHOTO EKCIIEPHUMEHTY,
BHKOHaHHS J1ab0paTOpHOi poOOTH;

—  3a0e3MeYnTH eKCIePUMEHTAIBHUN XapaKTep WIKUILHOTO KypCcy MPUPOTHUYUX HAYK;

—  TPOBECTHU aHai3 BUKOHAHHS TaOOPAaTOpHOT poOOTH, HAMTMCATH BUCHOBKHU PO 11 pe3ynbTaTu;

— BHUKOHAaTH OLIHKM MOXHOOK pe3y/lbTaTiB EKCHEpUMEHTy; TrpadiyHO MOJAaTH pe3yabTaTh
eKCIIEpUMEHTY, CKJIACTH 3BIT PO BUKOHAHY Ja00opaToOpHy poOoTy;

—  JIaTH XapaKTEepHCTUKY Cy4acHOro (hizuyHoro obmagHaHHA, (I3UYHUX MPHUIAAIB; KOPUCTYBATHUCA
JOBIIKOBOIO JITEPaTypOIO;

—  3a0e3nevyyBaTH BUKOHAHH 3aB/IaHb JJAOOPATOPHUX POOIT 1 PI3UYHUX MPAKTUKYMIB Y HIKOJIL.



3. [Iporpama HaBYaJILHOI AU CHMILIIHA

3micToBuii Moayab I. MexaHnika

Bcmpyn. Tpeamer ¢i3uku. 3B°s3ku (I3UKK 3 IHIIMMU HAyKaMu 1 TeXHIKO10. OCHOBHI (i3U4H1 TIOHATTSI.
®i3uvHI BEJIMYMHU Ta iX BUMIpIOBaHHA. Po3MipHicTh (i3MYHUX BenWUMH. Marepis i pyX, mpocTip 1 gac.
MarepianpHa eanicTh cBity. [Ipenmer i metoau izux.

Tema 1.1. Ocnosu Kinemamuxu

3amayi kiHematuky. KiacuaHi ysBieHHs mpo mpoctip 1 yac. Etanonn noBxuHM 1 yacy. MarepiajibHa TOYKa.
Knacudikanis MexaHiyHHX pyxiB MaTepiaqbHOI TOUKH. Mexaniyauid pyx. Cucrema Bimiiky. BigHOCHICTH
pyxy. Tpaekropis, nurax i nepemimenHs. IBuakicts. JlomaBanHs mBHAKOCTEH. MeTOIU BUMIpIOBAHHS
MIBUIKOCTEH y O10JIOTTYHUX CHCTEMaX.

PiBHOMIipHMIT nipsiMoTiHIHIA pyX. ['padiku 3aeXHOCTI KIHEMAaTUYHUX BEJIMYMH BijT 4acy.

[Tpuckopennsi. PiBHOTpHCKOpeHHH mnpsMONiHIKHUKA pyx. ['padiku 3amekHOCTI KiHEMaTHYHUX
BEJIMYMH BiJ 4yacy. BIiiuB npuckopeHHs Ha KUB1 OpraHi3MHu.

Pyx no komy. [lepion 1 yacrora oOepranHs. JliHiliHa 1 KyToBa MIBUAKOCTI. JJOIEHTpOBE MPUCKOPEHHS.
JIiH1iiH1 1 KyTOBI BEJINYUHH, 1X 3B ’A30K. PIBHSIHHS pIBHOMIPHOIO 1 HEPIBHOMIPHOTO PYXIB TOUYKHU IO KOJY.

Tema 1.2. Ocnoeu ounamixu

3aBnanHa auHamiku. Ilepmuii 3akoH HeloroHa Ta Horo Haciinku. [HepuialbHI CHCTEMH BIUIIKY.
[Ipunnun BigHOCHOCTI ["anines.

Maca Ta ii BumiptoBanHs. Cuna. lonaBanus cui. [dpyruii 3akon Hetorona. Tperiit 3akon HproToHa.
[Iposis 3akoHiB Hptorona B »xuBidi mpuponi. Cunmu B MexaHiuni. Cunu B KuUBIM mpupodl. MexaHiuHi
BJIACTUBOCTI TKAHUH OPTraHI3MY JIOJIUHU.

I'paBiraniiini cuiin. 3aKOH BCECBITHBOTO TsDKIHHSA. ['paBitaiiiiHa crana i ii BuMiproBaHHs. Cuila TSXKIHHS.
Pyx mig niero cunu TsokiHHA. 3akoHu Kernepa. Baxkka Ta iHepTHa MacH, iX €KBIBaJIEHTHICTb.

Bara Tina. HeBaromicTs.

Cuctemn MaTepialbHUX TOYOK. 30BHINIHI ¥ BHYTPIIIHI CWIM. 3aMKHyTa cucTema. Pyx cucremu
MatepianbHuX Touok. LlenTp mac. Koopaunaru nieHTpy mMac. Pyx nieHTpy mMac.

Cuna mnpyxkHocti. Buam npyxaux nedopmariii. 3akon ['yka. Moaynab NpyKHOCTI, KOe(iIieHT
ITyaccona. IIpy>KHICTP 1 TUTACTUYHICTh, MEXa MPYKHOCTI. EHepris 1 rycTrHa eHeprii npykHoi aedopmarrii.
Cuna tepts. KoedimieHnt Tepts. B’s3ke teptsa. Pyx Tin y B’si3komy cepenosuiii. @opmyna Crokca. Cyxe
TepTs. TepTs COKOr0, KOB3aHHS 1 KOUCHHsI. 3HaYEHHS CHJI TEPTS Y MPUPOI 1 TEXHIII.

MoMeHT cuii. YMOBH pIBHOBAru Tiia.

Tema 1.3. 3axonu 36epercennsn é mexaniyi

AJIMTUBHICTD 13aKOH 30€peKEHHS MaCH.

IMmynbe (KUTBKICTh pyXY) Tia. 3aKOH 30€peKeHHsI IMITYNbCy. Pyx Tina 31 3MIHHOIO Macoro. PiBHSHHS
Mermepcpkoro i L{ionkoBcbkoro. PeaktuBHUM pyx

Mexaniuna po6ota i1 enepris. [lotyxnicts. KiHeTH4Ha 1 MOTEHINIaTbHA €HEPrid. 3aKoH 30epeKeHHS
e”eprii B mexanini. Koediuient kopucHoi nii mpoctux mexanizmib. [IposiBu 3akoHy 30€peeHHs IMITYIIBCY B
MPUPOAL (PEaKTUBHHIA PyX 1 KHB1 OPraHi3MH; POJIb PEAKTUBHOTO PYXY AJIs MEPEMIIIEHHS KUBUX OPraHi3MiB).
MexaHiyHa poOOTa 1 MOTYKHICT JIIOACKKOTO OpraHizmy (poOoTa ceplisl; epromMeTpis; MexaHiyHi BIACTUBOCTI
TKaHUH OpPraHi3My JIIOAUHH; KOe(IliEHT KOPUCHOT JTii M SI31B; €HEPris )KUBUX OPraH13MiB).

Tema 1.4. Mexanika pioun i zazie

3amaui rigpoaepomexaHiku. THCK y pimuHax ira3ax. 3akoH [lackans myist piauH irasis.

Tuck piTuHU Ha THO 1 CTIHKU MOCYAUHHU.

ATMocdepHuit THCK Ta Horo BUMiproBaHHS. BIuiMB 3MiHKM aTMOC(hEpHOTO TUCKY Ha OpPraHi3M JIIOJUHU.
BuMiproBaHHs KpoB’HOTO TUCKY. 'iipocTaTnunmii napagokc. ['igpaBiniuyHa ManmHa.

ApxiMenoBa cuiia. YMOBH TUIaBaHHS TLII.

IneansHa pigunHa. CraumioHapHuil pyx piauHu. PiBHSHHA Hepo3puBHOcTi. PiBHsAHHS bepnymii.
®opmyna Topivenni. Peakist piaunu, mo Butikae. Pyx B’a3koi piannu. @opmyna [Tyazeins.

Pyx y piauHax i razax: cuim JJo060BOTO OMopy, MiAlOMHa cuila KpuJiia JIiTaka.

Tema 1.5. Pyx y neinepuyianvnux cucmemax 6iOniKy ma ei1emMeHmu MexaHiku cneyiaibnoi meopii
gionocnocmi (CTB)

HeinepuianeHi cuctemu Biiky. Cuna Kopiodmica. IposB cun inepuii Ha 3emii. Mastauk dyko.

OobmexenHs: kinacuuHoi MexaHiku Hprorona. Iloctynmatu Elnmreitna. Cucrema Biwtiky B CTB.
BigHocHicte onHOuacHoCTi. [leperBopenns Jlopenna. BiqHOCHICTD HOBXKHH Ta iHTepBajiiB yacy. €IHICTh
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MPOCTOpY 1 Yacy. PelaTUBICTCHKHI 3aKOH JOJAaBaHHS IIBUIKOCTCH. PeNSTHBICTCHKHIA IMITYBbC 1 IPYTrHid
3akoH Hprotona. B3aemo3B’sa30k Macu i eHeprii. 3akon 30epexxenns B CTB.

Tema 1.6. Konueanns i xeuni. AKycmuka

Pyx min pniero mpyKHHMX 1 KBa3impyXHHX CWiI. PIBHSHHA pyXy HaWOpOCTIIMX MEXaHIYHHUX
KOJIMBAJIBHUX CUCTEM Oe3 TepTs: MPYKUHHUHN, MaTeMaTUIHUN, i3UUHUH 1 KpyTUiIbHUN MasTHUKY. [lepion i1
BJIaCHA YaCTOTa KOJIMBaHb. EHEPrist KOJMBAILHOTO TLIA.

PiBHSIHHS pyXy KOJIMBaJBHHUX CUCTEM IIPH HASBHOCTI OTOPY. 3aTyXar0ui KOJUBAHHS.

Bumymeni konuBanss. Pezonanc.

[ToHATTS PO KOJMBAHHS Y 3B’S3aHUX CHUCTEMax, MOIIMPEHHS KOJMBaHb B OJHOPITHOMY MPYXKHOMY
cepenoBui. [10310BkHI 1 OTIEpeydHi XBUITI.

[Tpupona 3Byky. [Dkepena i mpuiimadi 3ByKy. OO0’€KTHBHI i Cy0’€KTHBHI XapaKTEpUCTHUKH 3BYKY.
HIBuakicte 3ByKy. Edexr lomnepa B akycruii. KonmBanbHi mporiecH B )KMBUX OpraHi3aMax. 3BYKH B KHBIH
npupoai. PI3UYHI OCHOBU CIIyXy. 3aTyXaHHS 3BYKOBOI XBHMJII B OpraHax ciyxy. YJbTpa3ByK Ta HOro
3acrocyBaHHs. [loHATTS npo iHdpa3Byk. [HGpa3Byku 1 ynbTpa3Byku B npupoAl. Bruims BiOpanii Ha KUB1
opraizmMu. Exkonoriuni npo6ieMu akycTHUKU.

3microBmii moayasb II. MoJekyJsipHa gizuka i TepmoauHamika

Tema 2.1. Monexynapua ¢izuka

Beryn. [Ipenmer Ta 3anaqi MmonekyisipHoi (izuku. OcHoBHI (hi3uuHi Teopii. KopoTkuii icTOpuuHU OrJIsig
MonekynsapHo-kiHeTnyHoi Teopii (MKT) Tta Tepmoaunamiku. OcHoBHi monmoxkeHHs MKT Tta ix
eKCIIepIMEHTAITbHE OOTPYHTYBaHHS. TepMOIMHAMIYHUI Ta CTATUCTHYHUN METOIM BUBUCHHS MaKPOCKOITIYHHX
cucteM. OCHOBHI (13MYH1 BEIMUMHHU.

2.1.1. OcHOBH MOJIEKYJIAPHO-KiHETHYHOI Teopii ra3iB. OCHOBHI IOJIOKEHHS MOJICKYIISIPHO-KIHETHIHOT
teopii razy (MKTT). Ineampamii ra3. OcunoBHe piBHsHHS MKTI'. 3akon JlanmeroHa. MonekyasipHO-KiHETHIHE
TIyMadeHHs THCKY Ta Temneparypu. Crana bomsipmana. OCHOBHI MOHSTTS MOJICKYISIPHO-KIHETUYHOT Teopii
oynosu peuoBunn (MKT). Ponp mudy3ii y xuBiit 1 HexuBiit npuposi. OcHoBHe piBHsHHS MKT. PiBHsIHHA
Knanetipona-MenneneeBa. 3akonu ineanmpHOTro Tazy: boins-Mapiorra, ['eii-JIroccaka, [llapnsa. YHiBepcaibpHa
ra3oBa craia. 3akoH ABorazpo. BumiproBanHs mBHIkocTed Monekyin, nociia [lItepra. Po3noain mBuakocTei
Mosiekyll 3a MaxkcBemiom. bapomerpuuna ¢opmyna. Posmomin Makcsemia-bonsivana.  ExcriepuMeHTaisHe
BHU3HAYCHHS Yncia ABorpapo. Po3moaut eHeprii MOJIeKyJI 3a CTYIEHSIMH BUTBHOCTI.

2.1.2. siBuma nepenocy B raszax. CepeaHsi JOBXHHA BUILHOTO MPOOIry MoJjekysn. UHCIo 31TKHEHb.
Bayrpimne tepta. TemnonpoBigHicTs ra3iB. qudysis razie. Bakyym. BractuBocTi po3pimKeHoro rasy.

Temnepatypa. 3B’SI30K TeMIEpaTypu 3 €HEpri€lo pyxy Mosiekyid. AOCONIOTHA IIKajla TeMIeparyp.
3aJIeKHICTh MIBUAKOCTI XIMIYHUX PEAKI[IH B/l TEMIIEpAaTypy Ta TUCKY CUCTEMHU.

Tema 2.2. Tepmoounamika

2.2.1. OcnoBu TepmomuHamikm (T/I). 3aBmanns 1 meroau Teopii TemioTyd. TepMoaIuHAMIYHA CHCTEMA.
PiBHoBaxHi ctanu. Ilapamerpu crany. BHyTpimHsa eHepris i 1l 3MiHa TpH Terwlonepenadi Ta 3M1MCHEHHI
po6otu. Kanopiiiaicte ki, Ilepme nawamo TJI. 3acrocyBaHHS MEpIioro Havyaja TEPMOJIUHAMIKUA [0
130MporieciB.  3acTOCyBaHHS TEPIIOTO Hayala TEPMOAMHAMIKM J0 XIMIYHMX TpOLECiB Ta O10JOTIYHHUX
cucteM. TemnoeMHICTh ifeanbHOro ra3y. PiBHsHHs Mailiepa. Posmonin eHeprii 3a CTyHeHSMHU BUIBHOCTI
Aniabatnunuii ipouiec. PiBusiHus [lyaccona. [onirpomniunmii nporec. [IIBuaKiCTb 3BYKY B rasi.

O6opoTHi Ta HEOOOPOTHI Mpouecu. Temnosi MamuHU. TEMIOBi IBUTYHU Ta OXOPOHA HABKOJIUIIHBOTO
cepenoBumia.  ukn Kapno. [pyruit mpunnun TJI. Teopema Kapno. 3Bemena rteriora. HepiBHICTB
Knaysiyca. Entponisa. Entponist 1 Gionoriuni o6’extu. CraTHCTHYHE TiaymMaueHHs Apyroro Hauana TJI.
JXKusi opranizmMu 1 aApyruii 3akoH TepmoauHaMmiku. Teopema Hepuera (Tpete Hauwano T/I). HenocsxkHicTb
a0COJIIOTHOTO HYJIS.

2.2.2. Peaanbni ra3u. Pinunu. TBepai tina. ExcriepuMenTanbHi 130TepMH peaibHOTo ra3y. PiBHAHHSA
Ban nep Baanbca. Kputnunmii cran. besposmipue piBHsHHA Ban nep Baanbca. ITonsrrs dasu ta ¢azosi
nepexoau TMepiioro Ta jApyroro ponay. PiBHoBara pinmHM Ta rasy. PiBusnHs Kianeiipona-Knaysiyca.
Bomnoricts noBitps. ['irieHidHe 3Ha4eHHs BOJIOTOCTI MOBITps. BHyTpimHs eHepris peanbHoro rasy. Edekr
Jlxoynsa-ToMcoHa. 3piKeHHS Ta3iB Ta OJepKaHHSI HU3bKUX Temrepatyp. [IoHATTs mpo ra3oJuHaMiKy.

3arayibHi BJIACTUBOCTI Ta OyaoBa pinuH. BmactuBocti pigkoro crtany. [loBepxHeBuil map piiuHu.
[ToBepxHeBuil HatAr. 3ModyBaHHsS. 3MOYYBaHHS 1 He3MouyBaHHsA B mnpuponi. Kamimspui ssuma. Poisb
KanuIgpHUX sABULI B mpupofi. ['azoBa em6omis. @opmyna Jlamnaca. OcmoTuunuii Tuck. Ponbs ocmocy B
610J10TTYHHUX cucTeMax. THCK HacCMYeHMX MapiB HaJ MeHiCKoM. Pinki po3unnu. 3akon Payns. OcmoTnyHMi




TUCK. 3akoH Banrt-I'opda. B'szkicte pigun. Kaminspui sBuma. I[loBepXxHEBO-akTHBHI pPEUOBHHH.
Ancopb6uis. @noTanis. Pinki kpucranm.

Amopdni Ta KpucTamiuHi Tima. Jlanekuii TOpAAOK Yy KpHUCTadaX, AaHi30TPOMis KpUCTAaiB.
Knacudikauis kpucraniB 3a Tunom 38°s3Ky. Jedexru y kpucrtamax. MexaHiuHi1 BIACTHBOCTI TBEPAMX TiM.
Tennosi BnactuBocTi kpucraiiB. CyOimartis, miaBieHHs, Kpucramizamnis. Jliarpama piBnoBaru. IloTpiitHa
Touka. TernoeMHicTh kpucTainiB. OCHOBHI yABICHHS PO XIMIYHY OyIOBY Ta CTPYKTYPY MOJIIMEPIB.

TermnoBe po3mMpeHHS, TEIUIOEMHICTH 1 TEIUIONPOBIMHICTG Ta3iB, pIAKHX 1 TBEPAUX TN
TennonpoBigHICTE TKAaHUHHU OpraHizMy JoguHu. CrocoOm mepenadi eHeprii OpraHi3aMOM B OTOYYIOYE
cepenoBuiie. biomoriyHuit KamopumeTp.

3micTroBuii MoayJsb 11, EnexkTpuka i Marnerusm

Tema 3.1. Enexmpocmamuka ma en1eKmpoouHamika

Beryn. Ilpeamer ta meronu enekTpukd i MarHeTu3Mmy. KopoTkuid iCTOpUYHMIA OIS BYEHHS TPO
€JIEKTPUKY 1 MarHeTU3M. PO3BUTOK €NIEKTPOSHEPTeTHKH B YKpaiHi.

3.1.1. EnexTpuune moje Yy BakyyMmi. Enekrpocratuka. Enekrpuunmii 3apsin.  BrmactuBocti
eJeKTpU4YHOro  3apsny. JlBa Buam  3apsiaiB.  [uckperHicte  3apsany. EnementapHuil  3apsn.
ExcriepuMeHTanpHe BU3HAYEHHS 3apsiy €JIEKTpOHA. |HBapiaHTHICTh 1 3aKOH 30€peKeHHs 3apsuy.
Haiinpocrimi 3apsiikeHl Tula: MoOJelb TOYKOBOTO 1 HEMEPEpBHO pPO3MOAUIEHOTO 3apsaay. Bsaemonis
TOYKOBHUX 3apsa/ukeHuXx Tul. 3akoH Kynona. Enextpuune mnosne. HampykeHICTh €IEKTPUYHOTO MOJISL.
[Mpunnun cynepnosunii. IloTik BexkTopa HampyxkeHocTi. Teopema Octporpancekoro-I'aycca Ta ii
3aCTOCYBaHHS JI0 PO3PAXYHKY MOJIB HAWIPOCTIIIUX TiJI.

PoGoTta cun enmektpocratudHOro TONA. [lOTEHIIaMBPHUIA XapakTep eJIEKTPOCTATUYHOTO  TIOJIS.
Hupkynsuis Bekropa HampyxkeHocTi. [lorenmian. Pi3Huns noteHimianiB. EkBimoTeHIIalbHI HOBEpPXHI.
PiBusinas Ilyaccona. 3B’s30k moteHmiany 1 HampyxkeHocTi mnoiisg (IloTeHmian Ta HampyKeHICTh MOJS
CTBOPEHOTO TOYKOBUM 3apsPKEHUM TLIOM, CHCTEMOIO TOYKOBUX 3aPS/DKEHHUX TI, JUITOJIEM).

3.1.2. IlpoBinHMKN Ta [dieJIeKTPUKH B eJeKTpU4YHOMY mnoJi. Exepris B3aemonii 3apsaiB Ta
eHeprisi eJeKTPpHYHOro moJs. Posmonin 3apsaiB y mpoBigHUKY. [IpoBITHUKM B €JIEKTPUYHOMY IIOJII.
ExBinoTeHIiabHICTS TOBEPXHI MPOBigHNKA. HampykeHICTh 1ot 6111 TOBEPXHI MPOBITHUKA Ta 11 3B’ SI30K 3
MIOBEPXHEBOIO T'YCTHHOIO 3apsny. EnexTpuzanis depe3 BIUIMB. BpaxyBaHHs IO HaBEAECHUX 3apsiB.
Enextpodopna wmammna. Enektpoemuict. Konnmencatopu. Buam konmeHcaropiB. CriomydeHHS
KOHJIGHCATOPIB. EMHICTD Ta JIEICKTPUYHA MPOHUKHICTh TKAHWH OPTaHi3MYy.

Hienexrpuxu. [lomspHi 1 HemoyisspHI MOJIeKY/ M. BimbHi 1 3B’s3aHi 3apsimy. [lomspusariisi TieJIeKTPHUKIB.
Henomnspai  mienextpuky, Teopis ix mnomnspusarmii. [lomspHi mienekTpuku, Teopis iX mossipu3anii. BekTtop
noJisipr3artii. JlienexkTpuyHa MpOHUKHICTD 1 CIIPHHHATIMBICTD, BEKTOP €IEKTPUYHOTO 3MilleHHs. EnekTpudne mose
Ha MEXI1 JBOX JtienekTpukiB. Cerneroenekrpuku. Enexkrpern.

Enepris cucteMu HEpyXOMHX TOUKOBHUX 3apsi/iiB, 3apsAPKEHOTO MIPOBIAHUKA, KOHAeHcaTopa. Exepris i
I'YCTHHA €HEprii eIeKTPOCTATUYHOIO TOJISL.

3.1.3. IlocTiiinmnii eJleKTPUYHHUHA CTPyM. Pyx 3apsmiB B €IEKTPUYHOMY TOJII, EIEKTPUUYHUN CTPYM.
[ocTiiiHuii cTpyM 1 ioro xapakrepuctuku. Omip TpoBiqHUKIB. EneKTponpoBiAHICTh KMBUX OpraHi3MiB. Jlis
€JIEKTPUYHOIO CTPYMYy Ha OpradizM mmojauHH. [IpakTuyHe 3acTocyBaHHs Ail €IEKTPUYHOTO CTPyMy Ha
oprai3Mm. PiBHSHHS HenmepepBHOCTI. YMOBa CTalllOHAPHOCTI CTpyMmy. 3akoH Oma Amsl IUISHKU KoJia. 3aKoH
Owma B nudepeHianbHii Ta iHTerpanbHiii popmax. CroponHi cunu. Enextpopymriiina cuna. 3akon Oma st
HEOJHOPIAHOT MUISHKK 1 MmoBHOro kosa. IlocnmimoBHe 1 mapanenbHe 3’€qHaHHSA NpOBiTHUKIB. PoboTta i
HOTYXKHICTh IOCTiIiHOrO cTpyMy. 3akoH Jlxoyns-Jlenua. Posramyxeni kousia, mpasBmia Kipxroga ta ix
3aCTOCYBAHHS.

3.1.4. EnekTpu4yHuii CcTpyM y BakyyMi, raax ta piamnHax. TepMoereKTpOHHa eMicCis. 3aJleXHICTbh
CTpyMy HacHM4eHHs B TemrmepaTypu. JIBOXENEeKTpOAHI Ta TPhOXENEKTPOJHI JIaMmu 1 iX 3acTOCyBaHHS.
EnexrpoHHo-nipoMeHeBa TpyOka. [IoHATTS Tpo BTOPUHHY Ta aBTOEIEKTPOHHY eMicii.

Ipouecn ionBarii 1 pexomoOiHarii. CaMocCTiiHUI Ta HecaMOCTiiHUI po3psan y razax. BosbpT-ammepHa
XapaKTepUCTUKa Ta30BOrO po3psay. Bumm pospsamiB (Tiirouumii, ayroBuii, ickpoBuii, kopoHHui). biuckaska.
[MonsTTs mpo riasmy. Bukopucranns mnazmu B XiMii. Bukopuctannus razoBux po3psini. KaroHi npomeni.

Enexrponitu. Enextpuunuii cTpym B enekTpoiitax. EnektponitmyHa naucomiamis. Teopis
eJIEKTPOJIITHYHOT MpoBigHOCTI. 3akoH OMa Juid enektpodiris. Enekrposnis. 3akonu ®apanes. Bukopucranus
eJIEKTPONII3Y B TexHimi. XiMI4HI Jpkepena cTpyMy. Posib €JeKTpOJiTIB Yy KUTTESUIBHOCTI OpraHi3MiB.
EnextpuuHi BIaCTUBOCTI TKAHUH OPraHi3MY.




3.1.5. EnexrponpoBigHicTs TBepaux Tijl. EnekTpuyHi konTakTHi siBuma. Kinacugikaris tBepaux
TU1 (TIPOBITHUKH, [ICNEKTPUKH, HAMIBOpOBinHUKHK). Enekrpuunmii crtpym y Mertanax. Jlocmigu
Mangensmrama i [Tananekci, Tonvena i Ctroapra. KnacudHa enekTpoHHa Teopis MPOBITHOCTI METAIB.
Bupenenns 3akoniB Owma, [[xoyns-JIeHma Ha OCHOBiI eleKTpoHHOI Teopii. 3akon Bimemana-®panma.
3anexXHICTh OMOpy MeTaniB Bif TemnepaTypu. HaamposimHicts. [IOHATTS 1po KBAaHTOBY TEOPitO
npoBiIHOCTI TBepaux Tl [IpoBigHicTe HamiBmpoBimHUKIB. BriacHa 1 JoMilIKoBa MHPOBIIHICTB
HAIBIPOBITHUKIB. 3aCTOCYBaHHS HAIIBIIPOBIIHUKIB.

PoGora Buxomy emexktpona 3 Metany. KoHTakTHa piHHI ToTeHmiamiB. KoOHTakTHI sBHIA B
HamiBrpoBigHUKax. HamiBnposimaukoBi mioam 1 Tparsuctopu. Tepmoenekrpuanuii crpyM. [psimi Ta oGepHeHi
TEPMOENEKTPUYHI SBUILA. TepMOeIeKTpHYHI TeHePaTOPH.

Tema 3.2. Enexmpomaznemusm

3.2.1. IlocTriiiHe MarHiTHe MoJie y BAKYyMi Ta pe40BHHi.

MarsitHe moJie Ta Horo xapakTepucTuku. MarnitHuii oTik (MartiTHe 1moJje enIeKTpUuYHOTO CTPyMY.
[aaykuis 1 HampyxeHicTb MarHiTHOro mnossi). 3akoH bio-Capapa-Jlannaca. MarHitHe moJie HpsMOro,
KOJIOBOTO 1 coJieHOigHOTO cTpyMmiB. Llupkynsiis BekTopa IHAYKIII MarHiTHOTO TOJiA. 3aKOH TOBHOTO
cTpymy. MarHitHa B3aemonis cTpyMmiB. 3akoH Ammepa. Po6ora mpu pyci mpoBigHMKa 31 CTPyMOM Yy
MarHitHoMy noJii. KoHTyp 13 cTpyMOoM y MarHiTHOMY noJjl. MarHiTHui MOMEHT cTpyMy. MarHitHe nosie y
pedoBuHi. [IoHATTS po GioMarHeTusM i MarHiTo010JIOTIIO.

Jlist eleKTpUYHOro 1 Mar”HiTHOroO MojiB Ha pyxomuil 3apsan. Cuna Jlopenua. BuznadeHHss TUTOMOTO
3apsany enekTpoHa. Mac-crekTpoMerp. MarsirtoriapoanHamiydi reHepatopu. LukmidyHi mpucKoproBadi
3apsJDKEHUX YaCTUHOK. MaruitHe mosie 3emiti, Horo BIUTMB Ha repedir 610mporiecis.

Maenimue none 6 peuosuni. MarniTHUIl nOTIK. MarHeTuku 1 HamarHidyyBaHHd ix. Bekrop
HaMar"iyeHHs. MarHiTHe moJie B MarHeTHKax. BeKTop Hampy)XeHOCTI MarHiTHOro mnoJii. MarHiTHa
CHPUMHATIMBICTG 1 MPOHMUKHICTh MarHeTHKIB. 3B’A30K IHAYKIi 1 HANpy>XEHOCTI MarHiTHOrO MOJii B
MarHeTukax. Mar"iromexaHiuHi i MexaHomarHitHi ssuma. Jocmign Eitamreitna, ne ["aa3a 1 bapuerra. /lia-,
napa- i pepomarneTuku. MarnitHu# ricrepe3uc. Podotu CrosneroBa. Touka Kropi. IToctiitni marnitu. Hosi
MarHiTHI MaTepiai.

3.2.2. EnexTpomarnitna inaykuisa. Jlocminau ®apazges. EnexrpopymiiiiHa cuna IHAYKIL. 3aKoH
enekTpomarHitHoi iHaykiii ®apanes 1 npaBmio Jlenmna. Buxposi ctpymu a6o ctpymu ®@yko. CkiH-€(eKT.
Camoinaykiis 1 B3aeMoinaykiis. Enexrpopymriitna cwia (EPC)  camoingykiii. [HIyKTHBHICTB.
B3aemoinaykmis. EHeprist MaruiTHOTO 1mMojisi cTpyMy. EHepris 1 rycTiHa eHeprii MarHiTHOro mnosis. Brus
3MIHHUX €JIEKTPUYHOTO 1 MAarHiTHOTO TI0JIIB HA PEYOBHUHY.

3.2.3. 3minnuii crpym. Otpumanns 3minHo1 EPC. KBasicramionapuuit ctpym. [lirodi 1 cepenHi 3Ha4eHHS
CTpyMy 1 Hanpyru. AktuBHUH orip. Omip, IHAYKTUBHICTh 1 EMHICTh Y KOJII 3MIHHOTO CTpyMy. 3akoH Oma J1jist
KoJla 3MIHHOTO cTpyMmy. BekrtopHi miarpamu. PezoHanc Hampyr, pe3oHaHc cTpymiB. PoboTra 1 MOTYXHICTh
3MiHHOTO cTpyMy. [lepenaBanns enekrpuunoi eneprii. Tpanchopmarop. bioctpymu. Peectparttis 1 migcuneHHs
0loCTpyMIB.

3.2.4. EnexTpomarHniTtHe moJie. EjekTpoMarniTHi kosuBanHsi i xBuii. PiBHssnHs MakcBeJuia.
Enextpuunuii konuBanbHUN KOHTYp. Bnacui enextpuuni konuBauHs. Dopmyna Tomcona. Buxpose
enekrpuune noiue. Jocmiau Poynanaa 1 EiixenBanpaa. Enekrpomarnitae none. Ctpym 3mimenHsa. Cuctema
piBHsSHb MakcBemia B IHTErpalbHId 1 audepeHmianpHii (popmax. III0CKI eneKkTpoMarHiTHi XBWII B
OJIHOPITHOMY CEpeNIOBUINI, IIBHUIKICTh I1X TMOIIMPEHHA. XBHIBOBE pIBHSAHHA. BurnpomiHioBaHHS
enekTpoMmarHitHux xpwib. Jlocmiam I'epria. Bibparop I'epuia. Enepris enexkrpomaritHoi xBmii. IloTik
eHeprii. Bektop VYwmoa-IloiiHTiHra. EnekTpuyHi aBTOKOJMBaHHSA. ABTOTE€HEpAaTOp Ha TPaH3HCTOPI.
[Mpunnun panio3B’s3ky 1 pamionokanii. [llkama enekTpoMmarHiTHUX XBWIb. BuHalineHHS TenebauyeHHs
b. I1. I'paGoBchkuM. BB enekTpoMarHiTHOro BUIIPOMIHIOBaHHS Ha JKMBI OpraHi3mu. EnekTpomarHiTHi
XBWJI 1 JkuMBa mpupoja. [HppauepBoHe BUIPOMIHIOBaHHA. biojoriuHe 3HadeHHS 1H(PPAYEpPBOHOTO
BUIIPOMIHIOBaHHA. YIbTpadioseToBe BUIPOMiHIOBaHH:. bionoriuna 1is ynbTpadioneToBUX NPOMEHIB.

3micTroBuii MoayJib IV. OnTuka

Tema 4.1. Ocnosu pomomempii. ' eomempuuna onmuka.

4.1.1. EnexTpoMarHitHa npupoaa cBitja, ioro xapakrepuctuku. OcHoBu ¢oromerpii. [Ipeaver
onTtukd. EnextpomarnitHa mnpupozna cpitia. KsaHToBi BiacTMBOCTI cBitna. Jhkepenma 1 mpuiiMadi CBITJIA.
®otomerpist. OcHOBHI (hi3UYHI HOHATTS Ta 3aKOHU (POTOMETPIi.

4.1.2. TeomerpuyHa onrTuka. ['eoMerpuyHa ONTHKA SK TPAaHUYHUM BHUMAJOK XBHJIBOBOi ONTHKH.

[Mpunmmn ®depma. 3akoHu BimOuBaHHsS Ta 3amomieHHs. [loBHe BinOmBanHs. Tonki niH3u. Dopmyna IiH3M.
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Ontuuni cucremu. OnTryHi npunaa. Hemponmiku ontuyHuX cucteM. Po3imbHa 3MaTHICTh ONTHYHHUX TIPUIIA/IIB.
[3epkana. [Tpuzmu.

Tema 4.2. Xeunvosi énacmugocmi ceimna.

4.2.1. XBui1b0Bi BJAacTUBOCTI cBiTJa. SIBumie iHTepdepeniii citia. [IoHATTS Mpo KOTepEeHTHICTb.
Mertoau criocrepexenns iHTepdepeniii B ontui. /IBo- i 6aratonpomenesa inTepdepentiis. Intepdepenis
B TOHKMX IUTIBKax Ta IulacTHHKax. SBumie mudpakuii. [Ipuxmun Ioiirenca-@penens. 3onu dpenens.
[TosicHeHHST IPSMOJIIHITHOTO PO3TMOBCIODKEHHS CBITJIa 32 XBWJIBOBOIO Teopiero. dudpakimis @penens: Ha
KpYIJIOMY OTBODi; Ha KPYIJIOMY €KpaHi; Ha Kparo HamiBHecKiHUeHoT miuouinad. dudpakmis dpaynrodepa
Ha mumHi. J{udpakuiiina pemitka. Judpakuis peHtreniBcbkux npomeHis. @opmyna Byneda-bperru.

4.2.2. llonapuzauis, aucnepcisa, NOrJMHAHHA 1 po3ciloBanHsa cBiTaa. [lomspuzoBane i
HernoJsipu3oBaHe cBirio. JliHiiiHa, eninTryHa 1 Kpyrosa nossipu3anis. 3akoH Manroca. [Tonspusanis cBitia
npu BigOmBamHi Bing gienexktpuka. Kyt  Bprocrepa. Ilomspuszamis cBiTiia mpu  MOABIHHOMY
npomeHe3anomiieHH1. [HTepdepentiis niniifHO-noNs3oBaHuX XBwib. Edekt Keppa. Hopmanbna aucnepcis.
AnomanbHa aucnepcid. EnexktpoHHa Teopis aucnepcii Ta noriauHaHHs cBiTiia. da3oBa Ta rpymnosa
MIBUAKICTh cBiTia. CHEeKTpu BUIIPOMIHIOBaHHS 1 mnoriauHaHHs. KoediuieHt nornuHaHHs. [lornmmHanzg
cBitna cepenoBuiieM. Kompopu Ti1. Becenka (paitayra).

4.2.3. Ontuka pyxomux cepenoBuil. IlIBuakicte cBiTia. BuMiproBaHHS IIBHAKOCTI CBiTjA.
[TommpenHs cBitia B pyxoMux cepenosuiax. Jlocmign @130 ta Maiikenbcona. EkciepumeHTanbH1i OCHOBU
cremnianbHo1 Teopii BinHocHOcTI. EpexTt BaBintoBa-Uepenkoa. Edext Jlomiepa B onrtuiil.

4.2.4. TloHaTTS PO HeqiHiliHy onTUKY. [IpeaMer Ta MeToM HeNiHiIHOT onrTHKH. PO3CissHHS CBiTA B
ONTHYHO-HEOJHOPiMHOMY cepenoButi. [Tomsipusariis poscisaoro ceitna. Jocmin YmoBa. OnTuyHi sBUIIA B
aTmocdepi.

3micToBuii moayab V. KBanroBa dizuka

Tema 5.1. Ocnosu keanmoeoi gizuku.

5.1.1. KBanToBi BjacTuBocTi BUnpomMinoBanus. [Ipenver i 3aBaanns kBaHToBoi (izuku. KopoTkuii
ICTOpUYHHMIA OTJISIJT BUYEHHS TpO KBaHTOBI BiacTuBOCTI Matepii. dortoenekrpuunuii  edekr. Jlocmiam
O.T. CroneroBa. KantoBa Teopis otoedexry. dotoHHa Teopist cBimia. Maca Ta immynbe ¢GoToHiB. Jlocmimm
C.l.BaButoBa. Tuck cBimma. J[locmimun I1. M. JleGeneBa. PentreHiBchke BumpoMiHIOBaHHS. ['asbMmiBHE 1
XapaKTepUCTUYHE PEHTICHIBChKE BUIPOMIHIOBAHHS Ta iX CHEKTpU. 3acTOCYBaHHS PEHTICHIBCHKUX
npomeHiB. PoToenemenTH Ta ix 3actocyBanHs. Edext Komnrona. Jlochin bore.

5.1.2. TenuioBe BUNPOMiHIOBaHHSA. PIBHOBa)XKHE BUIPOMIHIOBAHHS Ta MOTO XapaKTEPUCTHKU. 3aKOH
Kipxroda. BumnpominroBanus abcomtoTrHo 4opHoro Ttina. 3akoH Credana-bospiiMana. 3akoH 3MIIICHHS
Bina. Po3nonin eneprii B criekTpi BHIPOMIHIOBAHHS a0COJIFOTHO 4YopHOro Tina. @opmyna Penes-Jxinca.
KBanTtyBanus eneprii BunipominroBants. ®opmyna [Inanka. OnTuyHa mipoMeTpis.

5.1.3. KopnyckyJisipHO-XBHJIbOBHIi AyajiizM. XBWJIbOBi BJIACTHBOCTI MikpoyacTHHOK. Jludpaxiis
enekTpoHiB. XBwii ne bpoitnsa. JJocmimu Jleicona i Jxxepmepa. OCHOBHI ysIBJICHHS KBAaHTOBOI MEXaHIKH.
CmiBBimHOImEHHsT HeBU3HaueHocTel ['eizenOepra. XBuiboBa (yHKIIS Ta (GiI3UYHUN 3MICT. PiBHSHHS
Hpeninrepa. [Ipunnun cyneprnosuilii B KBAaHTOBIH MeXaHilli.

5.1.4. bynoBa aromiB i MoJiekyJ. Jliniituacti crnektpu. Pobotu banbmepa. ocnigu Pesepdopma.
[Tnanerapna monens aroma. [loctynatu bopa. Monens aroma BoaHto 3a bopom. locmiau ®@panka ta ['epia.
KBantoBo-mexaniuna inTepmpetailis mnoctrynariB bopa. Ilpunuun BimnmosimHocTi. CnekTpanbHi cepil
BUIIPOMIHIOBaHHS aToMapHOTO BoAHIO. KBaHTOBI migxoau A0 OymnoBu atoMa. KBaHTOBI uKcna eIeKTpoHa B
atomi. KBanTyBanHs eHeprii, momeHty imnynescy. [Jocmimu I[lrtepna ta [D'epnaxa. Ilpunnun [Taymi.
[lepioguuna cuctema enemeHTiB [I. |. MenneeneBa. KomOiHariiiHe po3cisHHA cBiTia. JlroMiHecHeHITis.
ITpaBuno Crokca. CrioHTaHHE ¥ 1HIyKOBaHe BUIpoMiHIOBaHHS. Pi3u4HiI yMOBHU poOoTH Na3epiB. KBaHTOBI
TeHepaTopu Ta iX 3aCTOCYBaHHS.

Tema 5.2. Aoepna ¢izuka. Cyuacna ¢izuuna kapmuna ceimy.

5.2.1. ®izuka atomuoro siapa. Cxnan siapa. 3apsn i MacoBe uncio sipa. Jledekr mac. Enepris 3B 13Ky
sapa. SnepHi cumi. Mogeni aromHoro sipa. PamioaktuBHICTh. AJb(da- Oera- Ta raMMa-BUIPOMIHIOBAaHHSL.
[paBuna 3mimieHHs. [30Tonu Ta iX 3acToCyBaHHS. 3aKOH PajliloaKTUBHOTO po3najy. ExcriepumeHTanbHI METOM
anepHoi ¢izuku. SAnepHi peakuil. [lltydna pamioaktuBHicTh. [Ipukmamm snepHUX nepeTBOpeHs Mif Ji€ro anbda-
YaCTUHOK, MPOTOHIB, HEHTPOHIB, NEHUTPOHIB, raMmma-kBaHTiB. [loain Baxkux saep. JIaHIIOroBi peakuii mosity.
TpancypaHoBi eneMeHTH. SlepHi peakiiii Ha TEIUIOBMX Ta IIBMIKAX HEHTpoHax. SlnepHa eHepretuka. Peaxiii
TEPMOSZIEPHOTO CHUHTE3y, YMOBM iX peanizamii. KepoBanuii TepmosiiepHuii cuHTe3. MaccrieKkTpoMerpu.
IpuckoproBadi 3apsHKEHUX YaCTHHOK.
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5.2.2. Di3uka ejleMEHTAPpHUX 4YACTHMHOK. @DyHIaMeHTAJbHI B3aeMoil. 3arambHi BIIOMOCTI PO
ereMeHTapHi yacTuHkU. CrucTemMaTrka eJIieMEeHTapHUX YacTUHOK. [IoHATTA 1po kBapku. DyHAaMEeHTaIbHI B3a€MOIIi.

5.2.3. KBaHTOBI siBUIIA B TBEp/IMX Tijax. YTBopeHHsI CHEPreTUHHHUX 30H Y KPUCTATAX, [TousaTTs npo
30HHY TEOpiI0 MPOBITHOCTI MPOBIAHUKIB, HAMIBIPOBIAHUKIB 1 AieneKTpuKiB. [IOHATTS mTpo KBaHTOBI
cratuctuku. Cratuctuka @epwmi-Zlipaka. KsantoBa Teopis TemioeMHOCTL. TemIonmpoBiAHICTH
TeNeKTPUIHUX KpUCTaiB. KBaHTOBI SBUIIIA IPU HU3BKUX TEMIIEpaTypax.

5.2.4. Cyuacna ¢izuuna kaptuna city. CyyacHa ¢i3muna kaptuHa cBiry. IIpoGremu cydacHoi
¢i3uku. BHECOK yKpaiHCHKUX BYCHUX Y PO3BUTOK (Di3HKH.

4. CTpyKTypa HaB4YaJIbHOI AMCUUILIIHA

KinbkicTs roauy
HasBu 3MICTOBHX MOJIYJIIB 1 TEM nenHa popma -
YCBOTO y TOMY 9HUCITi
JIk. | JIa6.p. | Iaxa. | Cam.p.
1 2 3 4 5 6
3micmosuit mooynw I. Mexanixa
Berym. 2 z 2
Tema 1.1. OCHOBM KIHEMATHKH. 6 2 % 4
Tema 1.2. OcHOBH TUHAMIKHA 4 E 4
Tewma 1.3. 3akoHu 30epeKeHHS B MEXaHIIIl 6 2 5 4
Tema 1.4. MexaHika piivH 1 Ta3iB 4 s 4
Tema 1.5. Pyx y HeiHepLiaJbHUX CUCTEMAaX BIUTIKY Ta €JIEMEHTH 4 g 4
MeXaHIKH crenianbHo1 Teopii BigHocHOCTI (CTB) =z
Tema 1.6. KonuBanHss 1 XxBuiii. AKycTHKa 4 3 4
Pazom 3a 3micmosuit mooyan 1 30 4 26
3micmosuit mooynw Il. Monexynapua ¢izuxa i mepmoounamika
Tewma 2.1. Monekynsipaa dizuka 6 2 z > 4
Tema 2.2. TepmoguHaMiKa 4 JEE 4
Konoxsiym Ne 1 2 ! 2
KonTtposisHa pobora Ne 1 2 £ = 2
Pazom 3a 3micmosuit mooyns I1 14 2 12
3micmosuit mooyas Il Enekmpuka i maznemusm
Tema 3.1. EnekTpocraTrka Ta eIeKTpoArnHaMIKa 6 2 N gz 3 4
Tema 3.2. EnekrpomarseTusm 6 ) £ °i 6
Pazom 3a 3micmoeuii mooyaw 111 12 2 10
3micmosuit modyas IV. Onruka
Tema 4.1. OcHoBu otomeTpii. ['eomeTpryHa onTHKA. 6 2 _Ezd 4
Tema 4.2. XBUIb0B1 BJIACTHBOCTI CBITJIA. 4 BEEE 4
Pazom 3a 3micmosuii mooyap 1V 10 2 8
3micmosuit modyns V. Keanmoesa ¢izuka
Tema 5.1. OcHOBH KBaHTOBOi (Di3UKH. 6 2 g 4
Tema 5.2. SAnepna dizuka. CyyacHa ¢i3uyHa KapTUHA CBITY. 6 gé 6
Kosoxsiym Ne 2 2 EE 2
KontponbHa poborta Ne 2 2 a 2
Pazom 3a 3micmoesuii modyas V 16 2 14
[nauBinyanbHe 3aBaaHHs 12 10 2
Beworo rogun | 120 12 26 10 72
5. TeMu NpaKTUYHMX 3aHATh
He nependayeno HaBUaIbHUM MJIAHOM
6. Temu 1aGOpaTOPHUX 3AHATH
Ne Hazsa Temn KinabkicTb
3/ TOAMH

Mexanika

1 | BuBuenns HoHiyciB. Bu3HaueHHs TOBLIIMHM APOTY, IVIACTHHKH i pajiiyca KpHUBH3HH JIH3H.

2 | Toune 3BaxxyBaHHS (BUMIDIOBAaHHSI MacH).
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Busnauenns IHBI/II[KOCTi MOJIbOTY KyJ'Il 3 JOIIOMOI'Or0 0aIiCTUYHOIO MAasITHHKA.

BuBueHHS 3aKOHIB KIHEMATHKH i JJMHAMIKH MTOCTYAIbHOTO PYXY HAa MalllkHI ATBY/a.

BuBYeHHS PYKHOTO 1 HEMPYKHOT'O YIapiB IBOX KYJIb.

Bu3HadyeHHs MOMEHTY iHep1ii MaxoBOro Kojieca i CUJIM TepTsl B ONOpi.

BuBueHHs 3eMHOT0 OIS TSOKIHHS METOAO0M 060p0TH01"0 MasiTHHKA.

BuuenHs ripockona.

[lepeBipka OCHOBHOI'O 3aKOHY JMHAMIKH JIJIsl 00EPTOBOTO PYXY.

Bu3HaueHHs BUIKOCTI 3BYKY METOJIOM 3CYBY (a3s.

JlocmipKeHHS 3aTyXaluuX KOJIHBaHb.

Bu3HayeHHs MOMEHTY iHeplii TiJl METOIOM KPYTHIIbHHX KOJNHBAaHb.

BuBueHHsI 3aKOHIB BIILHOIO HaiHHS.

JocrimkeHHs pyxy B’s3K01 piiuHU.

MouiekyJsipia ¢iznka Ta TepMoaMHAMIKA

BuBUYEHHSI OCHOBHMX TOYOK TEPMOMETpA.

BusHavenHs koedimieHTa 00’ €MHOT0 pO3IMIMPEHHS PiIMH 1 KoedillieHTa JIIHIITHOTr0 PO3MIMpPEHHSI.

Busnauenns cranoi bonsimana.

Bu3HaueHHs! TMTOMOT TEIJIOEMHOCTI TBEPJIOTO TiJIA.

Bu3HaueHHs! TMTOMOT TEIJIOEMHOCTI PiJTUHY €ISKTPUIHUM KaJIOPUMETPOM.

BusHaueHHs TUTOMOI TEMJIOEMHOCTI METAJIIB METOIOM OXOJIOIKEHHS.

BusnayeHHs1 NUTOMOI TEMJIOTH TJIABJIEHHS JIbOY.

Bu3HaueHHs TMTOMOI TEIJIOTH HapOyTBOPEHHS PIJIMH.

OO NO|UARWIN|F-

BusHavenHs BimHoneHHs teroeMaoctel razy C, / Cy meronioMm Kiemana-/lezopma.

=Y
o

BusnauenHs cepe/IHbOi JOBKHHHU BUILHOTO MPOOIry Ta e)eKTHBHOrO JliaMeTpa MOJIEKYJI OBITpSI.

[
(SN

BusHaueHHs B’s13k0CTi piguHu MerooM CTokca.

=
N

Busnauenns xoeditieHTa B’ 13K0cTi MeroaoM [lyaseis.

=
w

M3HAYCHHS TEMIT HOT 1 Koediry B’SI3KOCTI BICKO3MM M pl1a-1 [IHKeBIYA.
Busnaye e a 0l 3IEKHOCTI Koe(illicHTa B I3KOCTI BICKO3 oM OcrtBanbaa-ITiHkeBrYa,

'—\
~

Buznauenns koedirieHTa TOBEPXHEBOTO HATATY PIIMHA METOJIOM BiAPHUBY KUTBITA.

=
ol

BumiproBaHHSI BOJIOT'OCTI ITOBITPSI.

EJ'IeKTpI/lKa Ta MArHeTU3mM

BumiproBaHHSI OIIOPIB MMPOBITHUKIB METOIOM MICTKOBOI CXEMH.

BuzHaueHHS BHYTPINIHBOTO OIMOPY 1 MEPEBIHUX KOSPIIMIEHTIB CTPLUTOYHOTO TaIbBAHOMETpA.

Bu3HaveHHs e1eKTpOXiMITHOTO eKBIBaJICHTA PEIOBUHH Ta OOUMCIICHHS BEJIIUIMHH EJIEMEHTAPHOTO 3apsiy.

BusHadeHHSs eneKTpOopyIIiHHAX CHII METOOM KOMIIEHCAIT.

BuBuenHs BakyyMHOTr0 Jiofa.

BuBueHHs BaKyyMHOI'0 Tpioja.

BuBueHHs TepMomnapu.

BusHadeHHs iHIyKIi1 MarHITHOTO ITOJS 32 TOTIOMOTO0 OaJIICTHYHOTO TaIbBAHOMETPA.

OO N U |WIN|F-

[lepeBipka 3axony Oma ay1st KoJla 3MIHHOTO CTPYMY.

[EY
o

OsnaliomieHHS 3 POOOTOIO €IEKTPOHHOI0 ocIuuIorpada Ta BU3HAUYCHHS IIUTOMOTO 3apsily IeKTpOoHa
3a JIOTIOMOT'OF0 €JIEKTPOHHO-TIPOMEHEBOT TPYOKH.

1

BumiptoBaHHS TOTY)KHOCTI, IO BUIUISETHCS B KOJI 3MIHHOTO CTPyMY, Ta 3CyBY (a3 MiX CHIIOIO
CTPyMY 1 Hampyroro.

12

BuBueHHS 3a1€KHOCTI MOTYKHOCTI JDKEpENa CTPyMY BiJl OOPY HaBaHTaKEHHS

BusHadeHHs enekTpOeEMHOCTI KOHAEHCATOpa 3a JONOMOI'0I0 MOCTa 3MIHHOTO CTPYMY

OIITUKA

doToMeTpuyHe TOCTiKEHHS JDKEPEN CBiTiIa

BuBueHHS TOHKUX JiH3

BuBUeHHs MIKpOCKOIa Ta 30pOBOi TPyOH

BusnadeHHs mOKa3HUKA 3aJ0MJICHHS TBCPpANUX TLI MiKpOCKOHOM Ta OIITUMETPOM

BusHadeHHs moKa3HHUKA 3aJJOMJICHHS CKIISTHOI IIpHU3MH 34 JOITOMOI'OO r0Hi0Merpa

BupuenHs sBumia T-eQeKTy IS pIAKIX KPUCTAIIIB

Bupuenus CIICKTPAJIbHOTI'O allapara

BuBuenHs iHTephepHIIHHUX CMYT PiBHOI TOBIIMHH

OO |INO R WIN|F-

Jocnimkenns inTepdepeHiii cBitna 3a gonomororo oinpusmu Openens

=
o

BuBuenHs nudpakuiiiHol peniTku

[
[EY

Busznauenns kyta bprocrepa

=
N

[lepeBipka 3akony Mamtoca

26 roz. 3a iHauBiAyabHUM TpadhikomM
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=
w

Bu3HaueHHs-KOHIIEHTpAIlil pO3YHHY IIYKPY 32 JOTTIOMOT'OF0 TOJISIpUMETpa

KBAHTOBA ®I3UKA

BuBueHHs noTeHIaniB 30y/PKEHHS aTOMIB

BuBueHHs cieKTpy BOJIHIO

JlocITiDKEeHHSL TepMOpE3UCcTOpa

BuByeHHs1 GOTONPOBITHOCTI HAIIBIPOBITHHUKIB

BuBueHHS HaMBIPOBITHUKOBOIO Ji0a

BupueHHs po00TH OIMOISIPHOro TPAH3UCTOPA

BrBueHHS 3aK0HIB TEIIOBOr0 BUIPOMIHIOBaHHsI 1 Bu3Ha4eHHs crajioi Credana-bonbiiMana

BuBueHHs1 po0OTH ra30po3psJHOTO JiUMUIbHUKA

OO|INO | WIN|F-

Hocnimxenns docdopeceHii

=
o

BuBYeHHSs 30BHIIHBOTO OTOCHEKTY

[
=

BuBueHHS BaKyyMHOTrO Ji0Jla Ta BU3HAYCHHS TUTOMOIO 3aps/y €IeKTpOoHa

7. CamocriiiHa po60oTa

Ha3zsa remu

KinbkicTn
TOAUH

Berym.

Tema 1.1. OcHOBU KIHEMATHKH.

Tema 1.2. OcHOBU TUHAMIKHA

Tewma 1.3. 3akoHu 30epeKeHHS B MEXaHIII1

Tema 1.4. MexaHika piivH 1 Ta3iB

Tema 1.5. Pyx y HelHepITIATGHIX CHCTEMAaX BINTIKY Ta €JIEMEHTH MEXaHIKH CTIeIiayibHOI Teopii BimHocHOCTI (CTB)

Tema 1.6. KonuBanHs 1 XxBuiii. AKycTHKa

Tewma 2.1. MonekymsipHa dizuka

Tema 2.2. TepmoanHaMika

Kosmokiym Ne 1

KonTtponbaa pobora Ne 1

Tewma 3.1. EnekTpocraTuka Ta eJeKTpoaArnHaMIKa

Tema 3.2. EnekrpoMaraeTusm

Tema 4.1. OcHoBu otomeTpii. ['eomeTpryHa onTHKA.

Tema 4.2. XBUIB0B1 BJIACTHBOCTI CBITJIA.

Tema 5.1. OcHOBY KBaHTOBO1 (DI3UKH.

Tema 5.2. SInepna di3uka. CydyacHa ¢izuyHa KapTHHA CBITY.

KosokBiym Ne 2

Kontposnbaa poborta Ne 2

NN ABROIERNN DA BEDDN

[HauBigyanbpHE 3aBIaHHS

10+2

Bcnoro roopmn

10+72

8. IHauMBiAya/IbHI 3aBAAHHA

Memoouuni pexomenoayii 3 iHOUgiOyanvHux 3aedams. |HAMBINTYaNbHI 3aBAaHHA 3 Kypcy (i3UKU:
MexaHika, MOJIeKyisipHa (i3uKa Ta TepMOJMHAMIKa, eIeKTpHUKa Ta MarHeTu3M, ONTHKA, KBaHTOBa (i3uka
MalTh Ha METi MEpPEBIPUTH KOMIETEHTHOCTI CTYJE€HTa CaMOCTIMHO pO3B’SA3yBaTH PI3HOMAaHITHI (Hi3MuHi
3aa4i, (P13M4H1 OCHOBH AKHX OYJIM PO3TIISHYTI HA JIEKIIISIX Ta AOCTIIHKEHH] Ha 1a00paTOPHUX 3aHATTSL.

[Tam’sTaiiTe, M0 MIMPOTY MOTJISAY Ha 3alpONOHOBaHY 3ajady, BMIHHS TOB’S3yBaTH 11 3 3aKOHAMH
IPUPOHM 13 IHIIUMHU CYMDKHUMM 33/1a4aMi, Tpeba pilryde IpOTHUCTABUTH MOIIyKaM «HOoTpiOHOT popmynm»

Ha OCHOBI 3/10Ta/1iB, 3 SICYBaHHIO, JUIS YOTO JIaHO Ty UM IHIY BEJTHUYUHY.
Po3B’s13yBaHHs (I3UYHUX 3a]1a4, SIK IPAaBUJIO, MAa€ TPH €TaIH:
1) anani3 ¢giznunoi mpodaeMu abo onuc (Hi3UYHOT CHTYAIIIT;
2) MOIIYK MaTeMaTHYHOT MOJIeNi pO3B’s3KY;
3) peaunizarii po3B’s3Ky Ta aHANI3y OJCPIKAHUX PE3YIIbTATIB.

Ha nepmomy erari paktiyHo BinOyBaeThest moOyaoBa (Hi3MYHOT MOJIENI 3a/1a4i, 1110 OaHa B ii yMOBI:

+ aHaJi3 YMOBH 33/1a4i, BU3HAUYCHHS BIJOMHX MapaMeTPiB 1 BETUYHH Ta MOLTYK HEB1TOMOTO;

»  KOHKpeTu3allisl (hi3UUHOT MOJIeNi 3a71a4i 3a IOTIOMOTOF0 TpadiaHIX (GopM (MATIOHKH, CXeMH, TPadiKH TOITO);
*  CKOpPOYEHHH 3aliC YMOBH 3a/1adi, 1110 BIITBOPIOE (PI3MUHY MOJIENb 33/1a4i B CHCTEMAaTH30BaHOMY BHUIJISII.
Ha npyromy, MmaTreMaTHUHOMY €Tarli, po3B’a3yBaHHs (DI3UYHUX 3a]a4 BiIOYBAEThCS MOUIYK 3B’ SI3KIB 1

CIIBBIIHOIIEHH MDK BIIOMUMH BETUUYUHAMU 1 HEBIOMUM:
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BUOYIOBY€ETHCSI MaTeMaTU4HA MOJeNb (i3MUHOT 3a/1a4i, pOOUTHCS 3alKC 3aralbHUX PIBHSIHb, IO
BIINOBIAAI0Th PI3UUHIN MOJIEII 3a/a4i;

BPaxOBYIOThCSl KOHKPETHI YMOBHU (i3MUHOI CHUTYyaIlll, IO OMUCYETbCA B 3ajadi, 3AIHCHIOETHCS
MOIIYK JJOJATKOBHX MapaMeTpiB (IOYaTKOBI YMOBH, (Di3WYHI KOHCTAHTH TOILIO);

MPUBEJICHHS 3arajJbHUX PIBHAHB /10 KOHKPETHHX YMOB, IO BIATBOPIOIOTHCS B YMOBI 33a7adi, 3aI1uc
CIIBBIIHOIIEHHS MK HEBIZIOMUM 1 BITOMMMH BEJIMYMHAMH Y (POPMI YaCTKOBOTO PIBHSIHHSI.

Ha tperbomy erari 3a1iCHIOIOTHCS TaKi Iii:

aHaiTH4yHe, rpadiune abo yuceabHe PO3B’sA3aHHS PIBHAHHS BiIHOCHO HEBIIOMOTO;

aHaJI3 OJICPXKAHOTO PE3YIBTATY 100 WOTO BIPOTIIHOCTI i pPEasIbHOCTI, 3aITHC BiNOBIII;

y3arajgbHEHHS CIIOCOOIB AISTIBHOCTI, SIKi BJIACTHBI JaHOMY TUIY (i3SUUHUX 3ajad, MOIIYK IHIIUX
HUISAXIB PO3B’SA3KY.

[Nepenix 3a1a4, 110 BAKOHYIOTHCS 1HAWBITyaTbHO

IlopsaxoBuii
HOMep CTy/IeHTa MexaHika / MoJieKyJsipHa (pi3uka Ta TepMOJANHAMIKA / €JIEeKTpHUKa Ta MarHETU3M / ONTHKA /
y rpymi KBaHTOBA (izuxa [4]

1 1.14; 1.64; 2.2; 2.42; 2.61 (a); 4.1 / 5.11; 5.60; 5.66 (a); 5.83; 5.195; 6.19 / 9.1; 9.64; 10.23;
' 10.97; 11.20 (a); 11.107 / 15.2; 15.14; 15.23; 16.37; 16.61 / 19.1 (a); 20.7.

2 1.15; 1.63; 2.3; 2.43; 2.61 (0); 4.2 / 5.12; 5.59; 5.66 (0); 5.84; 5.196; 6.18 / 9.2; 9.65;
' 10.17(8); 10.98; 11.19 (6); 11.108 / 15.3; 15.15 (a); 15.24; 16.36; 16.60 / 19.1 (6); 20.2.

3 1.16; 1.62; 2.4; 2.44; 2.61 (B); 4.3 (a) / 5.13; 5.58; 5.67 (a); 5.85; 5.197; 6.17 / 9.3; 9.66;
' 10.17(6); 10.99; 11.19 (a); 11.109/ 15.4; 15.15 (6); 15.25; 16.32; 16.59 / 19.1 (B); 20.3.

4 1.17; 1.61; 2.5; 2.45; 2.62; 4.4 / 5.14; 5.57; 5.67 (0); 5.86; 5.198; 6.13 / 9.4; 9.67; 10.17(a);
' 10.100; 11.18; 11.110/ 15.5; 15.15 (8); 15.26; 16.31; 16.58 / 19.2; 20.4.

5 1.18; 1.60 (a); 2.6; 2.46; 2.63; 4.3 (0) / 5.15; 5.56; 5.67 (B); 5.87; 5.204; 6.12 / 9.5; 9.68;
' 10.16; 10.101; 11.17; 11.111/ 15.6; 15.17; 15.27; 16.30; 16.53 / 19.4; 20.8.

5 1.19; 1.59; 2.7; 2.47; 2.64 (a); 4.4 (a) / 5.16; 5.55; 5.67 (r); 5.88; 5.206; 6.11 (6) / 9.6; 9.69;
' 10.15; 10.102; 11.16; 11.112/ 15.7; 15.16; 15.28; 16.29; 16.52 / 19.5; 20.9.

7 1.20; 1.60 (6); 2.8; 2.51; 2.64 (6); 4.4 (6) / 5.17; 5.54; 5.67 (n); 5.89; 5.212(a); 6.11 (a) / 9.7,
' 9.70; 10.14; 10.103; 11.15; 11.113/ 15.8; 15.18; 15.29; 16.28; 16.51 / 19.6; 20.10.

8 1.1; 1.60 (B); 2.9; 2.52 (a); 2.64 (B); 4.4 (B) / 5.18; 5.53; 5.68; 5.90; 5.212(6); 6.10/9.8; 9.71;
' 10.12; 10.104; 11.14; 11.114/ 15.9; 15.31; 15.33; 16.24; 16.50 / 19.7; 20.13.

9 1.2; 1.60 (m); 2.10; 2.52 (6); 2.65; 4.6 / 5.19; 5.52; 5.69; 5.94; 5.212(8B); 6.9/ 9.9; 9.84; 10.11;
' 10.105; 11.12; 11.115/15.10; 15.32 (a); 15.34; 16.23; 16.49 / 19.8; 20.16.

10 1.3; 1.58; 2.11; 2.53; 2.66 (a); 4.7 / 5.20; 5.51; 5.70; 5.95; 5.213; 6.8 / 9.10; 9.85; 10.10;

' 10.106; 11.11; 11.116 (a) / 15.11; 15.32 (6); 15.35;16.21; 16.48 / 19.9; 20.19.
11 1.4; 1.57; 2.12; 2.54; 2.66 (0); 4.8 / 5.21; 5.50; 5.71; 5.96; 5.195; 6.7 / 9.11; 9.96 (a); 10.9;
' 10.107; 11.10; 11.116 (6) / 15.12; 15.32 (B); 15.36; 16.20; 16.47 / 19.11; 20.20.
12 1.5; 1.56; 2.13; 2.55 (a); 2.66 (B); 4.9 / 5.22; 5.49; 5.72 (a); 5.97; 5.196; 6.6 (6) / 9.12;
' 9.96 (6); 10.8; 10.108 (a); 11.9; 11.117/15.13; 15.32 (1); 15.31; 16.19; 16.46 / 19.12; 20.21.
13 1.6; 1.55 (a); 2.14; 2.55 (6); 2.67; 4.10 / 5.23; 5.48; 5.72 (0); 5.98; 5.197; 6.6 (a) / 9.13; 9.97,
' 10.7;10.108 (6); 11.8; 11.107 / 15.14; 15.32 (n); 15.37; 16.18; 16.45/ 19.13; 20.22.

14 1.7; 1.55 (6); 2.15; 2.55 (B); 2.68; 4.11 / 5.24; 5.47; 5.73; 5.99 (a); 5.198; 6.5 (6) / 9.14; 9.98;
' 10.6; 10.108 (B); 11.7; 11.108 / 15.15 (a); 15.32 (e); 15.38 (a); 16.17; 16.44 / 19.14; 20.23.

15 1.8; 1.55 (B); 2.16; 2.56;2.69; 4.12 / 5.5; 5.46; 5.74; 5.99 (6); 5.204; 6.5 (a) / 9.15; 9.99; 10.5;
' 10.109; 11.6; 11.109 / 15.15 (6); 15.34; 15.38 (6); 16.16; 16.43 / 19.15; 20.24.

16 1.9; 1.55 (r); 2.17; 2.57; 2.70; 4.13 / 5.6; 5.45; 5.75; 5.100; 5.206; 6.4 (6) / 9.16; 9.100; 10.4;
' 10.110; 11.5; 11.110/ 15.15 (B); 15.35; 15.38 (B); 16.15; 16.42 / 19.17; 20.25.

17 1.10; 1.55 (m); 2.18; 2.58; 2.71 (a); 4.14 / 5.3; 5.44; 5.76; 5.101 (a); 5.212(a); 6.4 (a) / 9.17;
' 9.104; 10.36; 10.111; 11.4; 11.111/ 15.16; 15.38 (a); 15.39; 16.8; 16.41 / 19.18; 20.27.

18 1.11; 1.55 (e); 2.19; 2.59 (a); 2.71 (0); 4.15 / 5.8; 5.43; 5.77; 5.101 (0); 5.212(6); 6.3 / 9.18;
' 9.105; 10.2(6); 10.112; 11.3; 11.112/ 15.17; 15.38 (0); 15.40; 16.7; 16.40 / 19.19; 20.28.

19 1.12; 1.54; 2.20; 2.59 (06); 2.71 (B); 4.16 / 5.9; 5.42; 5.78; 5.102; 5.212(B); 6.1 / 9.19; 9.106;
' 10.2(a); 10.113; 11.2; 11.113 / 15.18; 15.38 (B); 15.44; 16.6; 16.39 / 19.21; 20.29.

20 1.13; 1.53; 2.21; 2.59 (B); 2.72; 4.17 / 5.10; 5.43; 5.79; 5.103; 5.195; 6.2 / 9.20; 9.107; 10.1;

10.114; 11.1; 11.114 / 15.19; 15.41; 15.42; 16.5; 16.38 / 19.9; 20.30.
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* 3a60aHHA BUKOHYIOMbCS 8 OKPEMOMY 30WUMI 3 OeMATbHUM NOACHEHHAM 00 KOJICHOI 3a0aul.

9. MeTOoAM HaBYAHHA
HaBuanbHi nexiii, mpoBeIeHHs MPaKTUYHUX Ta Ja0OpaTOPHUX 3aHATh, KOHCYJbTAlii, AlarHOCTHUKA
3HaHb, YMiHb 1 HABUYOK, MOHITOPUHT YCHIIIHOCTI, OpraHi3alisi CaMOCTIHOI Ta 1HAUBIAyaTIbHOI POOOTH.

10. MeTOoAU KOHTPOJIIO
[ToTouHMIT KOHTPOJIP TCOPETUYHUX 3HAHBb NUIIXOM IPOBEACHHS YCHOTO OMMTYBAaHHS BIIIOBIAHO JIO
MUTaHb JJIi CAMOKOHTPOJIIO, KOJIOKBIyMIB TOIIO; OI[IHFOBAHHS PO3B’SI3yBaHHS 3a/a4 3 I1HIUBITyabHUX
3aBllaHb, OIIHIOBAaHHA IJICYMKOBUX KOHTPOJILHUX pOOIT; TmepeBipka MiATOTOBKM Ta BUKOHAHHS
nabopaTopHHUX POOIT.

11. Po3noais 6aJiB, AKi OTPMMYIOTh CTYyJleHTH (AeHHOi ¢.H.)
ITorouHe OLIHIOBAHHS
[IpucytHicts Ha JIk . % ‘; % In. 3aB. i
2 2. 2 2. A 15)
2 : : L |2 5| B
2 | @ e | E| EE| 2| s
- J Q I v © a ) 3 ) = X Q8 0
~ ~ = » R R~ < &~ >
=1 = = = = = B s M M E| S =8 Mo O
05/]05]05]05]05]05 7 5 7 5 10 5 18 40 100
JIk1, JIk2, ... — Temu nepenbaueHi Ha ONaHyBaHHS.

Kpurepii oninloBanns:

3a MpUCYTHICT Ta aKTHBHY pOOOTY IiJ| Yac JIeKIil ctyaeHT orpumye 0,5 Oana.

Ipu oyinioganni 6i0n06IOI cMyOeHmom Ha meopemuyte numants (KOA0Keiym) OYiHIOOmbCsL:

BHUCBITJICHHS JIOTTYHO BiAINOBIJa€ 3MiCTy NMHUTaHb KypCy; 3HaHHA (DaKTiB JO BH3HAYEHMX €JEMEHTIB Teopil Ta iX y3araJbHEHHT,;
3HAHHS MPUHLMIIIB 1 TOCTYNIATIB; BUPAKAaTH BJIACHY TOYKY 30py CTOCOBHO aHaji3y €JIEMEHTIB Kypcy Ta HAYKOBOTO CBITOTJISILY
JIFO/ICTBA; BMIHHSI 3aCTOCYBATH 3HAHHSI B HOBIH CHTYaIlii.

3aBpaHHS, SKE OAEPIKYE CTYNCHT CKIIAJIA€ 1B TEOPETUUHUX 3AITUTAHHS.

L Houamxosuii_pigenv (1-2 6am). TeopeTwuHnii 3MICT Kypcy 3acBOeHHE Jwie (parMeHTapHO. BimmoBias cryzeHTta mpu
BIITBOPEHHI HABYAJILHOTO Matepiajy eIEeMEHTapHA, 3yMOBJICHA HEUITKHUMH YSIBIICHHSMH TIPO NPEAMETH 1 SBHILA; JAISUTLHICTD CTYICHTA
3IACHIOETHCS i1 KEPIBHULITBOM BHKJIaa4a. CTyJEHT 3a JOMOMOTOI0 BUKJIA[a4a OIHUCYeE TIOHATTS, SIBUILA, MPOLIECH TOLIO a00 iX YaCTHHU
y 3B’S3aHOMY BUIVIA] Oe3 MOSICHEHHS iX CYTTEBHX O3HAK; HAa3MBA€ TOHATTS, SBUIIA, IPOLECH; PO3PI3HSE MO3HAUCHHS OKPEMHUX BEJIMUHH.
30kpema, 3a3HaueHa KUTbKICTh OalliB CTABUTHCS, SIKIIO B POOOTI IOMYIIEHO 0Arato MOMMIOK, SIKi TIOKa3yIOTh HU3bKUI PiBEHb MiITOTOBKU
CTy/IeHTa, HE PO3YMIHHS HUM CYTHOCTI (DI3MYHMX SIBUII, HE 3HAHHS OCHOBHUX MHTaHb 3araibHOi (i3uku. Takum YMHOM, OLIHIOETHCS
BI/INOBI/b, 10 CKIJIAJIAE JIOTIYHO HE 3B’s3aHi (pparMeHTapHi BIIOMOCTI, sIKi HE JIO3BOISIOTH CYJMTH TIPO PO3YMIHHSI CYyTi BiJIOBII;
BIJICYTHICTb 3HaHb 3aKOHIB, TIOCTYJIATIB 1 IX MaTeMaTHYHKX BUPa3iB; HEBMIHHS aHAJI3YBaTH 3MICT, CKIIAJIATH IUIAH PO3B’SI3KY.

11 Cepeoniti pisens (3-4 6amm). TeopeTHUHMIA 3MICT KypCy 3aCBOEHHI YaCTKOBO. 3HAHHs HEMOBHI, OBEPXOBi, CTYICHT B
LJIOMY TPAaBUIIBHO BINTBOPIOE HABYAIILHUIT MaTepial, ajie HeJJOCTAaTHbO OCMHCIICHO; 3HA€ OCHOBHI Teopii 1 (hakTH, BMi€ HABOAWUTU
OKpeMi BIIACHI NMPUKIAIN Ha MiITBEPIXKCHHS MEBHUX TYMOK, ajle Ma€ MpoOJIeMH 3 aHali3oM Ta (OPMYJIOBAHHSM BHCHOBKIB 1
HaBEJICHHSIM JIOBEZICHb; YaCTKOBO KOHTPOJIIOE BJIACHI HABYANBHI i1, 3/IaTHUII BUKOHYBATH 3aBlIaHHS 3a 3pa3koM. CTyIeHT Moxe 31
CTOPOHHBOIO JTOTIOMOTOI0 TOSICHIOBATH CyTh IOHSTH, SIBHIN, IPOIECIB; BHIIPABIIITH JOIMYIIEHI HETOYHOCTI (BIACHI, IHIIMX
CTYJICHTIB); BUSBIISE CIIEMEHTApHI 3HAHHSI OCHOBHHUX MOJIOXKEHD (3aKOHIB, MOHATH, (opMyI). 30KpemMa, 3a3Ha4eHa KUTbKICTh 0OajIiB
CTaBUTHCH, SKIIO B 3aBJAHHSX JOIYIIEHI CYyTTEBI IOMIUIKH, ab0 Ipyre 3aBOaHHS He BUKOHaHO. [Ipu oMy riepiue 3aBIaHHS Mae
OyTH BUKOHAHE IMOBHICTIO, 3 yCiMa HEOOXiTHUMH MOSICHEHHAMH. TaKiM YHHOM, OIHIOETHCS BiAIOBiIb, B SKiHl JHIIE BiATBOPEHO
OCHOBHI TIOCTYJIATH ¥ TMPHUHIIM, HA SIKMX IPYHTYETHCS 3MICT BiAMOBieH 0e3 MaTEMaTHYHOTO BUBEICHHS JIMIIE (pparMeHTapHIM
OIHMCOM OKpeMHX eJeMeHTiB. J{o 3ama4i oOrpyHTOBAaHO 3MICT 1 BU3HAYEHO OCHOBHI 3aKOHH, MTOCTYMIATH, TEOPIi, 10 JISKAaTh B OCHOBI
3MICTY ¥ pO3B’SI3KY.

11 Jlocmamnii pieens (5-6 6amn). TeopeTHIHHIA 3MICT KypCy 3aCBOEHO MOBHICTIO. CTymeHT nobOpe OnmaHyBaB BHBUCHMIA
MaTepiaj, 3aCTOCOBYE 3HAHHS y CTAHOAPTHUX CHUTYAIisAX, yMi€ TMpOaHANi3yBaTH I CHCTEMATH3yBaTH iH(POPMAIIIO, CaMOCTIHHO
BHUKOPHCTOBYE TPATUIilHI JOKAa3HW i3 TPaBMIFHOIO apryMeHTarielo. CTyIeHT yMi€ IaTH IPyHTOBHY Bi[IOBiJb HA ITOCTAaBIICHE
3amuTaHHS. BiAmoBigs CTyIeHTa TOBHA, JIOTiYHA; PO3YMIHHS IIOB’s3aHE 3 OJMHWYHAMH O0pa3aMu, HE y3araibHeHe. Bomomie
TIOHATIMHNM amapaTtoM. Jlommyckae He3HaYHI HETOYHOCTI UM He TPyOi (haKTW9HI MOMIUIKK. YMi€ BUIPABISTH JOIMYIICHI TIOMIUIKH.
CTyaeHT BUIBHO BOJOIE BUBUCHUM MATEPIaioM Y CTAHIAPTHUX CHUTYAIisSX, HABOAUTH MPUKIIAJNA HOTO MPAKTUIHOTO 3aCTOCYBAHHS
Ta apryMeHTH Ha MiATBEpKCHHS BJIACHUX IYMOK. 30KpeMa, 3a3HaueHa KUIbKICTh OaliB CTaBUTHCS 32 YMOBH, SKIIO IIif Yac
BUKOHAHHS 3aBJaHb JIONYIICHI JEsSKi HEIONIKH, sIKi 3arajjoM He BIUIMBAKOTh Ha 3arajibHUN pe3yabtar. KpiM Toro, KO mija bac
BUKOHAHHS ONHOTO 3 3aBJaHb JOMYIICHI IOMWIKH, ajle B TOMY BHIAIKy, SKIIO iHIII BHKOHaHI Oe3loraHHo. TakuM YHHOM,
OLIIHIOETHCS PE3YABTAT HiSUIBHOCTI CTYIEHT, KOJIM HETOBHE BiITBOPEHHS BiAIOBi/I, MOB’s3aHE 3 BHUITYIEHHSIM a00 HEPO3yMiHHIM
OJTHOTO-/IBOX TIOJIOKEHbB, MOCTY/IATIB, NMPUHIMITIB 1 HEBMIHHIM BU3HAUMTHU iX 3a JIOBIJHWUKaMH, NOCiOHMKaMu. [JlomymieHHs onHiel
TIOMMITKH TIPH pO3B’sI3yBaHHI 3a/1a4i, BAKOPHCTAHHS HEOOIPYHTOBAHOI'O MPUHOMY Y1 CIIOCO0Y.

IV. Bucoxuii pigens (7 6ainiB). TeopeTudHHiA 3MiCT KypCy 3aCBOEHO TMOBHICTIO. CTYIEHT Mae CHCTEMHi, TTOBHI, TIHOOKI, MilHi,
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B MEXaX BUMOI' HaBUaJIbHOI IIPOTPaMH, YCBIIOMJIEHO BUKOPHCTOBYE iX Y CTAHAAPTHHUX Ta HECTAH/IAPTHHUX CUTYaIisX. YMi€ CaMOCTIHHO
aHaJII3yBaTH Ta 3aCTOCOBYBATH OCHOBHI ITOJIOXKEHHS TEOpil /Ul BHUPIIICHHS HECTAaHAAPTHHUX 3aB/IaHb, POOUTH NMPAaBWJIBbHI BHCHOBKH,
npuiiMati  pimeHHs. CTyIeHT BUIGHO BOJIOMI€ BHBYEHMM IIPOIPaMOBHM MAaTepialioM, YMIJIO TIIOCIYTOBYEThCS HAYKOBOIO
TEPMIHOJIOTI€I0, BMi€ ONpanbOBYBaTH HAYKOBY 1H(OpMAIlit0; BMI€ CAMOCTIHHO ITOCTaBUTH METY JIOCHIKEHHS, 3HAXOUTH HOBI (DaKTH,
SIBUIIA, 17€l, CAMOCTIHHO BHKOPHCTOBYBATH iX BIJIOBIJHO /IO TIOCTABJICHOI METH, BKa3ye LULIXW 1i peajizamii; poOWTh aHaii3 Ta
BHCHOBKHU. 30KpeMa, 3a3Ha4yeHa KUIbKICTb OalliB CTaBHUTHCS 32 YMOBHM BHKOHAHHS BCIX 3aBJaHb. BiflOBiIh Ha TEOpETUYHE 3aBIaHHS
TIOBMHHA OYTH TTOBHOIO, HEOOXIZHO WiTKO chopMymoBaTH (pi3MUHE HMOHATTS BIATIOBIHO /IO OPIEHTOBHUX IUIaHIB, HABECTH IPHUKIIA]IH,
1110 F0ro MiATBEPIKYIOTh, IATH YiTKe (DOPMYIIOBaHHS (i3NYHOT BEJMYMHH, 3aKOHY Y 3aJIEXKHOCTI, JIE 11 ITOHSATTS! BUKOPHCTOBYETHCS B
oiHIl 00’ekTy BUBYEHHSA. OTXKe, CTYIEHT: BUSBIIE IPaBWIbHE PO3YMIiHHA 3MICTy PpO3DJIIyBaHUX EJIEMEHTIB Teopil 1
3aKOHOMIPHOCTEH, Ja€ TOYHE BU3HAYEHHS i TIYyMAaueHHs OCHOBHHX IIOHSTh, 3aKOHIB 1 TEOpil, a TakoX IpaBHIbHE BU3HAYECHHS
MareMaTH4YHuX 1 (i3MYHMX BEIWYMH, Oyjye BITOBIOb 32 BIACHWUM IUIAHOM, CYNPOBODKYE PO3IOBiAb BIACHUMH IPUKIIAJaMH, BMI€
3acTOCYBaTH 3HAaHHS B HOBIM CHTyamii, IpM BUKOHAHHI NPaKTHYHUX 3aBJaHb; MOXKE BCTAHOBHUTH 3B’SI30K MDK MarepiajioM, IO
BUBYAETHCS, 1 paHille BUBYEHHM.

Kpumepii oyiniosanus nucemoeux KoHmpoabHux pooim:

1. Iouamxkosuii pigenv (1 6ar). 3a3HaueHa KibKiCTh OalliB CTAaBUTHCS TOII, KOJIU PO3B’A3aHO MPABWILHO He Ginmbine 25 %
3aBlaHb. B iHImMX 3a7avax JomymieHi rpy0i MOMUIIKH, sIKi MOKa3ylOTh, HE3a/I0BUIbHE 3aCBOEHHS TEOPETHMYHOIO Martepiaiy i He
JIAI0Th MOKJIMBOCTI TPaBHJIBHO PO3B’S3aTH 3a7auy. TakoX 3a3HaueHa KUIbKICTh OaiiB CTaBHTHCS, KOJNW NPAaBHUIIBHO 3arvcaHa
KOpOTKa YMOBa 3aJlaui Ta HaBe/IeHWI PUCYHOK JI0 BCIX 3aIIPOIMIOHOBAaHKUX Y KOHTPOJIBHIH poOoTi 3a1ay.

1I. Cepeouniii pisens (2-3 6anu). 3a3HaueHa KiIbKiCTh 0aJliB CTAaBUTHCS TO/Ii, KOJU TIOBHICTIO 1 IPaBUIILHO po3B’s3aHo 50 %
3amad. AOO y BCiX 3aBJaHHSX (32 YMOBU NPaBHIBHOTO 3alMCaHHsS KOPOTKOI YMOBH 3ajiadi Ta HaBEJCHHS PUCYHKY) JONYIIEHi
TIOMUJIKY, SIKI BIUTMBAIOTh Ha TIPABHJIBHUI 3arajibHUN po3B’A30K 3ajaui. Takoxk 3a3HayeHa KiNbKiCTh OaliB CTABUTHCS TOJ1, KOJIU
CTY/ISHT BMi€ PO3B’s3yBaTH 3aJiayi i BIpaBy Ha 1-3 KPOKU PENpOAYyKTUBHOTO XapaKkTepy.

I Jocmamniii pieens (4 6amu). 3a3HaueHa KiTbKICTh OaliB CTABUTHCS TOMi, KOJMHM PO3B’si3aHi BCi 3ajauvi, sKi BUHECEHi Ha
KOHTPOJIBHY pOOOTY, ane B PO3B’s3Kax OKPeMHX 3a]ad JIOMMyIIEeHI HEe3HAa4HI OIMCKH, sIKi CYTTEBO HE BIUIMBAIOTh Ha 3arajbHUil
PO3B’SI30K, SIKUIi 33 CBOEIO CYTTIO TIOBHUHEH OYTH MpaBHIILHUI. 3alpornoHOBaHa KUTBKICTh OaiiB TAKOX CTABUTHCS, KOJM MOBHICTIO 1 3
XOPOLIHMM TTOSICHEHHSIM PO3B’s13aHO0 75 % 3aja4, siKi BUHECEHI Ha KOHTPOJIbHY po00TYy, a 25 % 3aBiaHHs PO3B’si3aHi HEMOBHICTIO, alie y
pelTi 3ajad BiACYTHI HaBiTh HE3HA4YHI NMOMWIKM. TakoX 3a3Ha4YeHa KUIBKICTh OaliB CTaBUTBCA TOMi, KOMM CTYAEHT 3acBOIB
TEOPETHYHHI MaTepiajl, MOXKe CAMOCTIHHO PO3B’s13yBaTH 3a/1a4i Ha 4 i OLIbIIIe JIOrYHUX KPOKIB PEMPOAYKTHBHOIO XapaKTepy.

IV. Bucokuii pigens (5 6aiiB). 3a3HaueHa KiJbKICTh OalTiB CTABUTHCS TOI, KOMM CTYACHT MPaBHIBHO PO3B’s3aB yci 3a/1adi, sKi
BUHECEHI Ha JIOMAIIIHE 3aBaHHs, TOOTO 32 OCHOBHUMH MUTAHHSAMHU KypPCY 3arajbHoi (i3uKu, sKi MiISraloTh KOHTPOIIO 3TifHO JAAHOI
HaBYAJIBHOI mporpamu. JIOriuHO i MOCHIZIOBHO MPECTaBICHUH 3a eTarnaMy POo3B’s30K 3314 3 BIATIOBIAHKM IOSICHEHHSIM, MPaBHIBHO
BUKOHAHI BCI MaTeMaTW4Hi MEepeTBOPEHHS B JIOTIYHIM IOCIIIOBHOCTI, TIPaBUJIBHO 3pO0JIeHe uKcelbHe 00paxyBaHHs pe3yJbTaTiB y
BUOpaHiii cucremi oauHUILB (SIK ipaBuio, B cuctemi CI). 3pobieHo niepeBipky oziepskaHoro pe3yasrary. HaBenena jioriyHa i IpyHTOBHA
BiAnoBib. Takoxk 3a3HadyeHa KUIbKICTh OaliB CTABUTHCS TO, KOJIHM CTYACHT BUIBHO BOJIOAIE TEOPETHYHMM MaTepiaioM (3aKOHaMH,
(opmynamu), 10 MPOSIBIISIETECS Y CAMOCTIHHOMY PO3B’sI3KY 33/1a4 Ha 4 i OLIbLIIE JIOTYHUX KPOKIB.

Kpumepii oyintosanns uxonanus cmyoenmamu iHOUGIOYaATbHUX 3A80AHD .

<> Banu 3a HasBHiCTP 3a7ad (3 iHAMBIAYaJbHOTO 3aBJAHHS) BHUCTABISIOTBCS 338 CyMOIO NPaBIJIBHO DPO3B’S3aHUX 3a1ad
(1 3amaya = 0,4 Gann);
> 3a 3axHCT 1HIMBIIYabHOTO 3aBlIaHHS CTYJEHT Ma€ 3MOI'Yy MaKCUMallbHO oTpuMaTh 5 GainiB. [Ipu 1boMy BpaxoBYIOThCS

KpHTepii SIK MPH PO3B’I3yBaHHI 33124 HA MPAKTUYHOMY 3aHSTTI.

BiinioMmy kputepii IpH OLIHIOBAHHI 1HIUBIIyaJbHUX 3aBaHb HACTYITHI:

L Iouamxkosuii pigens (1-2 Gan). 3a3HadeHa KiTbKiCTh 0ajniB CTABUTHCS TOMi, KOJIHM PO3B’SI3aHO TPAaBHIBHO HE Ginblie
25 % 3aBnaHb. B iHIIMX 3amavax JOMyIIeH] IpyOl MOMIJIKH, SIKi IIOKa3yl0Th, HE3aHOBIIbHE 3aCBOEHHS TEOPETUYHOr0 Martepiamny i
HE Jal0Th MOKJIMBOCTI MPaBUIILHO PO3B’s13aT 331ady. Takoxk 3a3HaueHa KUTbKICTh 0alliB CTABUTHCS, KOJH MPABUIBHO 3aricaHa
KOpPOTKa yMOBa 3aJa4i Ta HaBEJICHUI pUCYHOK IO BCIX 3aIPONOHOBAHMX Y KOHTPOJBHIN poOOTI 3a1a4.

1L Cepeoniti pisens (3-4 6an). 3a3HaueHa KUTBKICTh OajliB CTABUTHCS TOJI, KOJIM TIOBHICTIO i MPaBIIBHO Po3B’saHo 50 % 3amad,
sIKi BUHECEHI HAa IHAWBIAyalbHE 3aBIaHHA. AOO y BCIX 3aBIAHHSAX IOMYIICH! MOMIUIKH, SKI BIUIMBAIOTh HA TIPABIIBHWI 3arajbHUN
PO3B’s130K 3amaui. Takok 3a3HaueHa KUTBKICTH OalliB CTaBHTHCS TOMI, KOJH CTYIEHT BMi€ PO3B’S3yBATH 33/adi 1 BOpaBH Ha 1-3 Kpoku
PENpPOLYKTHBHOTO XapaKTepy.

111 Jlocmamniii pisens (5-7 Gann). 3a3HadeHa KiTbKICTh GajliB CTAaBUTHCS TOJI, KOIM PO3B’s13aHi BCi 3a/1adi, SKi BUHECEHI Ha
1HAMBIAyanbHE 3aBAAHHA. 3aIPOITOHOBAHA KUTBKICTh 0ajiB TaKOK CTABHUTHCS, KOJH TOBHICTIO i 3 XOPOIINM TOSICHEHHSIM PO3B’3aHO
75 % 3amay, sKi BUHECEHI Ha iHAWBIAyaJbHE 3aBIaHHS, a 25 % 3aBIaHHS O3B’ A3aHI HETIOBHICTIO, aJie Y PEIITI 33/1a4 BiICYTHI HABITh
He3HaYHI MOMWIKK. TakoXX 3a3HaveHa KUTBKICTh OaliB CTAaBUTHCS TOJI, KOIHM CTYICHT 3aCBOIB TEOPETUYHUHA MaTepiall, MOXKe
CaMOCTiHO pO3B’sA3yBaTH 331a4i Ha 4 i OUIBIIIE JOTTYHUX KPOKIB PEMPOAYKTUBHOTO XapaKTepy.

IV. Bucokuii pisenv (8-10 GamiB). 3a3HadueHa KilbKiCTh OaliB CTABUTHCS TOMi, KOJIHM CTYIEHT NMPABHJIBHO PO3B’s3aB yci
3amadvi, SKi BUHECEHI Ha iHIUBiAyaimpHEe 3aBmaHHS. JIOTiYHO 1 TOCHIZOBHO TPENCTABICHHHA 3a €TalmaMH PO3B’S30K 3a7ad 3
BIMOBITHAM TOSCHEHHSIM, IPAaBWJIHHO BHKOHAHI BCi MaTeMaTW4HI IEPETBOPEHHS B JIOTIYHIM ITOCTIZOBHOCTI, MPaBIIBHO
3po0IieHe YrcenbHe 00paxyBaHHS Pe3yNbTaTiB y BHOpaHiii cuCTeMi OOUHMIG (K mpaBmio, B cucreMi CI). 3pobieHo mepeBipky
oIlepKaHOTO pe3ynbTaTy. HaBemeHa JoridyHa i TPyHTOBHA BiAMOBiNb. TakoXK 3a3HaueHa KUTBKICTH OAiB CTaBUTHCS TOIi, KOJIHU
CTY/ICHT BUJILHO BOJIOJI€ TEOPETHYHMM MaTepiaioM (3akoHamH, (HOpMyIaMH), IO TPOSBISETHCS y CAMOCTIHHOMY pO3B’SI3KY
3a/1a4 Ha 4 i OiIIbIIe JIOTIYHAX KPOKIB.

Jlabopamopnuit Modyns OHIOETHCS MaKcHMaNbHO B 18 OaiiB (2 6amm * 9 mab.pob.)

JIOITYCK | BUKOH | 3BIT | 3axmcT | X 3aomHy 1.p. | Kimbkicts m.p. X 3a BCI JL.p.
0,4 0,2 0,4 1,0 2,0 9 18

3a koxkHY 1abopaTopHy po0oTy cryneHT otpumye 1,0 6ai mig yac poOOTH Ha 3aHATTSX.
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[Ipn owmiHIOBaHHI Oonycky BpPaXxOBYETbCS PO3YMIHHS ITOCITIJIOBHOCTI BHKOHAHHS JaOOpaTOpHOi pOOOTH, MiAroTOBKa
ONaHKy-3BiTy Ta BMiHHS IOSICHUTH 3aKOHH 1 3aKOHOMIPHOCTI, 1110 TIepeAdadaeThCs JOCTHIANTH B 1aO0OpaTopHild poOOTi.

[pu oniHrOBaHHI 0opmaeHHs pe3yabmamis iabopamoprux pobim (3Bith; MakcumyM 0,4 6ana) BpaXOBYEThCS OXaWHICTh
0o(hOpMIICHHS, TOTPUMAaHHS 3araJbHONPUIHATAX BUMOT 10 O(OPMIICHHS TAaKOrO POAY JOKYMEHTIB, JOCTOBIPHICTH PE3yNbTATIB,
TOILO.

Kpumepii oyintosanus uxonanus 1abopamoproi pobomu

1. Ilouamxkosuii pigenv (0,1 6amu). CTyIEHT NEeMOHCTpYE BMiHHS BHKOHYBAaTH YaCTUHY JIaOOpaTOpHOI poOOTH i Juiie 3
JIOIIOMOT'0I0  BHIKJIa/la4a, TOPYIIYe IOCHTIJOBHICTh BHUKOHAHHS pPOOOTH, BimoOpakeHy B IHCTpYKHii, HE pOOHTH CaMOCTIHHO
BHCHOBKH 33 OTPHUMAaHHUMH PE3yIbTaTaMH.

1. Cepeoniii_pisenv (0,5 6anu). CTymeHT BHKOHYe poOOTY 3a 3pa3koM (iIHCTPYKIli€r) abo 3 JOMOMOrol BHK/Iajgava,
pe3ynbTaT poOOTH CTyIOEHTa Ja€ MOMKJIMBICTh 3pOOMTH IpaBWIBHI BHCHOBKHM a00 iX 4YacTHWHY, Il Yac BHUKOHAHHS pOOOTH
JIOTYIICHI TTOMUJIKH.

11 Tocmamuii pieens (1,5 6amu). CTymeHT caMOCTIHHO BUKOHY€E pOOOTY B IOBHOMY 0OCSI31 3 JOTPUMaHHIM HEOOXiaHOi
TIOCITIJIOBHOCTI BHKOHAHHS aJITOPUTMIB, IPOBE/ICHHS JIOCHI/IIB Ta BUMIPIOBaHb TOIIO. Y 3BITi MPaBWIBHO 1 aKypaTHO BUKOHYE
3anucy, TabJull, CXeMH, Tpadiku, po3paxyHKH, CAMOCTIHHO pOOUTH BUCHOBOK.

IV. Bucokuii pigens (0,2 6aniB). CTyaeHT BUKOHYE BCI BHUMOTH, TepenbadeHi s AOCTATHHOTO PIiBHS, BUKOHYE po0OTYy 3a
CaMOCTIMHO CKIJIaJICHUM IUTaHOM, POOHMTH aHalli3 PEe3yNbTaTiB, pO3paxoBye MOXHOKH (SKIIO MOTpedye 3aBiaHHs). Biibl BUCOKHM
PpiBHEM BBaXKAETHCSI BUKOHAHHS POOOTH 32 CAMOCTIHHO CKJIa/ICHHM OPHTiHAIBHUM TIAHOM a0 YCTaHOBKOK, iX OOIPYHTYBAHHSI.

Kpumepii oyinrosanns 3axucmy nabopamoproi pobomu

1. Ilovamkosuii pisens (0,2 6anu). TeopeTHUHUI 3MICT KypCy 3aCBOEHHUH juIile GpparMeHTapHo. Biqmosias cTyaeHTa npu
BiJITBOPEHHI HABYAIBLHOTO MaTepiany eJIeMEHTapHA, 3yMOBJIEHAa HEYiTKHMH YSBJICHHAMH OPO MPEAMETH 1 SBHUINA; JisSUTbHICTH
CTYJICHTA 3IMCHIOETHCS TMiJ] KePiBHUUITBOM BHKiIanada. CTyJCHT 3a JOMOMOTOK BHKIIA/ada OMUCYE MOHATTS, SBHUIIA, MPOLECH
TOIIO a0 1X YaCTUHHU Y 3B’SI3aHOMY BHUIIIsI 0€3 MOSCHEHHS iX CYTTEBHX O3HAK; Ha3WBAE IMOHSTTS, SBUINA, MPOLECH; PO3PI3HIE
IMO3HAYCHHA OKPEMUX BCINYNH.

Il. Cepeoniti pisens (0,5 6anun). TeopeTndHuil 3MICT KYPCY 3aCBOEHHUI YaCTKOBO. 3HAHHS HEMOBHi, MIOBEPXOBi, CTY/ICHT B
JIOMY MPaBUIILHO BiJITBOPIOE HaBYAJIBHUI MaTepial, alie HeJOCTaTHbO OCMHUCIICHO; 3HAE€ OCHOBHI Teopii 1 ()akTH, yMi€ HABOJHUTH
OKpeMi BJIACHI TPHKJIAJX Ha MiITBEPIDKEHHS MEBHHUX AYMOK, ajieé Mae MpOoOJeMHU 3 aHalIi30M Ta (OPMYIIOBAHHSM BHCHOBKIB;
YaCTKOBO KOHTPOJIIOE BJIACHI HABYANbHI Jii, 3MaTHUH BUKOHYBaTH 3aBHaHHS 3a 3pa3koM. CTylIeHT MOXKe 31 CTOPOHHBOIO
JIOTIOMOT' OO ITOSICHIOBATH CYTb MOHSTH, SIBUIL], POLIECIB; BUIPABIIATH JIONYIIEHI HETOUYHOCTI (BJACHI, IHIINX CTYJCHTIB); BUSBIISIE
eJIEMEHTapHI 3HaHHSI OCHOBHHX TIOJIOXKEHb (3aKOHIB, TIOHATh, (HOPMYJI).

1. Jlocmamuiu pisens (0,8 6amu). TeopeTnuruii 3MicT Kypcy 3acBO€HO moBHiCTO. CTyaeHT 100pe OraHyBaB BUBUCHHIA
MaTtepiaj, 3aCTOCOBYE 3HAHHS y CTAHIAPTHUX CUTYalisX, YMI€ MMPOAaHANI3yBaTH i cUCTeMaTu3yBaTH iHQopmallito, caMOCTIiHHO
BUKOPHCTOBYE TpPaJMIIiiHI JI0Ka3M 13 MpaBWILHOIO aprymeHTauieto. CTyIeHT yMi€ NaTh I'PyHTOBHY BiJIIOBi/Ib Ha IIOCTaBJICHE
3anuTaHHsi. BiANoBiAb CTydeHTa MOBHA, JIOTIYHA; PO3YMIHHS IOB’s3aHE 3 OJMHHUYHMMH 0o0pa3aMu, He y3arajibHeHe. Bomomie
MOHATIHHUM anapaToM. Jlonyckae He3HA4HI HETOYHOCTI YU HEerpyOi (hakTU4HI MOMHUIKU. YMi€ BUIPABISATH JOMYIIEHI TTOMHJIKH.
CTymeHT BIIBHO BOJIOZI€ BHBYCHHM MaTepialoM Yy CTaHOAPTHHX CHUTYallifiX, HABOAUTH NPHKIAAM HOro NPaKTHYHOIO
3aCTOCYBAaHHS Ta apIYMEHTH HA MiATBEPIUKEHHS BIACHUX yMOK.

IV. Bucoxuii pisens (1 6am). TeopeTwunuii 3MiCT Kypcy 3acBOEHO MOBHICTIO. CTYIEHT Ma€ CHCTEMHI, IOBHI, TTHOOKI,
MIIHI, y3arajbHEHI 3HAHHS TPO TPEAMETH, SBUIIA, IOHATTS, TEOpii, iXHI CYTTEBI O3HAKUM Ta 3B’S30K OCTaHHIX 3 IHIIMMHU
MOHATTSAMH B 00531 Ta B MEXaX BUMOI' HABYAIGHOI IPOrpaMy, yCBIIOMJIEHO BUKOPHCTOBYE iX y CTAaHIAPTHHUX Ta HECTAHAAPTHUX
CUTyallisiX. YMi€ CaMOCTIIHO aHalli3yBaTH Ta 3aCTOCOBYBATH OCHOBHI IIOJIOXKEHHS TeOpii JUIS BHPILICHHS HECTAHAAPTHHX
3aBJllaHb, POOUTH TPABHJIbHI BUCHOBKH, MpHAMAaTh pinieHHs. CTyIEHT BUIBHO BOJIOMIE€ BHBYCHUM IPOIPAMOBUM MaTepiajioM,
YMIJIO TOCIYrOBYETHCSI HAYKOBOIO TEPMIHOJIOTI€I0, BMIE OMpPalbOBYBAaTH HAYKOBY iH(OpPMAILlil0; BMIE CAMOCTIIHO MOCTaBHUTH
METY JIOCHIJDKEHHS, 3HAXOJUTH HOBI (hakTH, SBUIQ, iJei, CAMOCTIHO BUKOPHCTOBYBATH IX BIJIOBIIHO IO IOCTaBJIECHOI METH,
BKa3ye IUIAXH 1i pearizallii; poONTh aHaJi3 Ta BHCHOBKH.

Kinyesuii pe3ynsmam 00IHCTIOETHCA K CyMapHIA Oalt 32 BCl MOy (J1i€ CHcTeMa HaKOITITIEeHHS OaliB).

HIkana ominoBanHs: HanmioHaanbHa Ta ECTS

Cyma Ganis 3g BCl BUIH Ouirxa ECTS OmiHKa 3a HaIlIOHAJHHOIO IIKAJIOK0
HABYAIbHOI JisITbHOCTL VTS €K3aMeHy, KypCOBOTO IIPOEKTY (POOOTH), TPAKTHKH A1 3a7Ky
90 -100 A BiIMiHHO
82-89 B
74-81 C noGpe 3apaxoBaHO
64-73 D .
6063 E 3aJI0BiIIHO
35-59 ExX HE3a/10BiIbHO 3 MOXJIMBICTIO TOBTOPHOT'O HE 3aPaxoBaHO 3 MOXKJIUBICTIO TOBTOPHOTO
CKJIaJIaHHs CKJIaJIaHHs
0-34 = HE3a/10BiIBHO 3 0603’;13KOBHM_ HOBTOPHUM HE 3aPaxoBaHo 3 06013’;131<0131/nv.1 HOBTOPHUM
BHBUCHHSM JMCIHILTIHI BHBUCHHSAM IUCLHILTIHH

12. MeToau4He 3a6e3NMe4YEHHS
HaBuanbHO-METOOUYHUN KOMIUIEKC, HaBYaJIbHI MOCIOHUKH, JOBIMHUKH, TJIYMadHi CJIOBHHKH,

METOAUYHI peKOMEeHAaIlli 10 1abopaToOpHUX POOIT:

— JlaGopaTopHuif TpakTUKyM 3 Kypcy 3aranbHoi (i3uku: HaBy.-meroj. mociOH. / [AntonoBa H.I'.,
[Tononpuropa H.B., Canbauk .B., Tkauyk [.}O., Ilapernko O.M.] — Kiposorpaax: PBB KJ/IIY imeni
Bonomumupa  Bunawmuenka, 2009. - U.1. Mexanika. — 126c. Pexum  gocrymy:
https://phm.cuspu.edu.ua/images/ MEXANIKA.pdf
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https://phm.cuspu.edu.ua/images/MEXANIKA.pdf

— JlaGopaTopHHII MPAKTUKYM 3 KypCy 3arajibHOi ()i3UKU: HABY.-METOJ. MOCIOH.: [ CTyH. BHUII. HaBY.
3aki.] / [Llaperko O.M., Canpnuk I.B., Tlomompuropa H.B., I'yp’eBcbka O.M., AntonoBa H.I'.]; mo.
pen. O.M. lapenka Ta I[.B. Canpauk. — KipoBorpaa: PBB K/ITY im. B. Bunanuenka, 2010. — Y. 2.
MounexkysipHa dizuka. — 96 ¢. Pexxum nocrymy: https://phm.cuspu.edu.ua/images/MOLEKULAR.pdf

— CazonoBa O. O. JlaGopartopHuii HpakTHKyM 3 Kypcy 3araibHoi ¢isuku: [HaBu.-meroa. mociOH.] /
Cazonosa O. O., Cansnuk 1. B., Cipuxk E. I1., Tkauyk I. }O., Ilapenko O. M. — Kiposorpax: PBB KAITY
iMm. Bonmomumupa Bunamuenka, 2009. — Y. 3. Enextpuka i maraetusm. — 108 c. Pexxum pocrymy:
https://phm.cuspu.edu.ua/images/ELEKTRIKA.pdf

— Ilapenko O.M. JIabopaTopHu#i IPaKTHKYM 3 KypCy 3arajibHOi (i3uku: HaBd.-MeTo 1. noc. / [laperko O.M.
ta . — Kipoorpan: PBB KJITY imeni Bononumupa Bunanuenka, 2015. — Y. 4. Ontuka. — 86 c. Pexxum
nocrtymy: https://phm.cuspu.edu.ua/images/OPTIKA.pdf

— Ilapenko O.M. JIabopaTopHu# IPAaKTHKYM 3 KypCy 3arajibHOi (i3uku: HaBd.-MeTo 1. noc. / [lapenko O.M.
ta 1H. — KipoBorpaa: PBB KIIIY imeni Bononumupa Bunnuuenka, 2014. — Y. 5. KpanroBa ¢i3uka. —
86 c. Pexxum moctymy: https://phm.cuspu.edu.ua/images/KVANTOWA.pdf

13. PexomeHao0BaHa jiiTepaTypa
ba3oBa

1. Bpurineus B.I1. Jlekuii 3 kypcy 3aranbHoi ¢pi3uku. MexaHika: [HaB4. moc. JUIsl CTy/. BUII. HaBY.
3aki.] / B.IL bpurineus, C.O. Iloanacos, B.II1. Ceprienko; 3a pea. npod. B.IL. Ceprienka. — K.: Buna-Bo
HITY im. MLII. Iparomanoga, 2010. — 170 c. (I'pup MOHY)

2. bBbymoxk I'. ®. Kypc dizuku: [HaBy. noci6n.] / I'. ®@. bymoxk, E. ®@. Benrep. — K.: Buma mxk., 2003.
— Ku. 3. Ontuka. @izuka aroma Ta aToMHOTO siapa. — 311 c.

3. bymok I®. Kypc ¢dizukm: minpyunuk : Pi3ndyHi OCHOBH MeXaHIKH. MouekymsipHa ¢izuka i
tepmoanHamika / I.®. Bymok, €.®. Benrep. — K. : Buma mkoua, 2002. — Ka. 1. — 2002. — 376 c.

4. Boupkunmteitn B.C. COopauk 3amad 1o ob0memy Kypcy ¢usuku: [ydeOH. moc.] /
Bonbkunmireiin B.C. — [11-¢ u3a., nepepab.] — M.: Hayka, ['naBH. pen. ¢us.-mar. aut., 1985. — 384 c.

5. Jymenko B.II. 3arampna ¢izuka: ®PismuHi OCHOBM MexaHIKA: MouekynspHa ¢izuka 1
tepMoauHamika: [HaBu. mociOn.] / B.I1. dymenko, .M. Kyuepyk. — [2-re Bua., mepepob. i gomos.] — K.:
Buma mik., 1993. — 431 c.

6. Kyuepyk |. M. 3aransHa ¢isuka. Ontuka. KBantoBa disuka: [HaBu. moci6n.] / Kyuepyk I. M.,
Hymenko B. I1. — K. : Buma mk., 1991. — 463 c.

7. Kydepyk . M. 3aramphuii kypc ¢isuku: [HaB4. mocion.] / 1. M. Kyuepyk, I. T. TopGauyk,
I1. IT. JIymuk. — K.: Texnika, 2001. — T. 2. Enextpuka i maraetusm. — 452 c.

8. Ceprienko B.Il. ®izuka: mimpyd. [aaa miaroros. BiaauieHs Buil. HaBy. 3aki.] / B.II. Ceprienko,
M.I. Canosuii,0.M. Tpudonosa. — [2-re Buz.] — Kipoorpan: IIT «Exckmro3zus Cucrem», 2008. — 698 c.

JlomomizkHa

9. bazapos N.II. Tepmoaunamuka : [yue6. mist yH-ToB]| / WM.II. bazapoB. — M. : Beicmias miko:na,
1991. -375 c.

10. Bakynenko M.O. ®i3uunuil Tnymaunuii cnosuuk / M.O. Bakynenko, O.B. Bakynenko. — Pexum
noctymy: www.irbis-nbuv.gov.ua/cgi-bin/.../cgiirbis_64.exe.

11. Bacunesckuii A.C. Cratuctuueckas ¢pusznuka U TepMoJuHamika : yue0. mocobue [ cTyd. ¢.-M.
¢axk. nex. un.-toB] / A.C. Bacunesckuii, B.B. Myntanosckuii. — M. : [Ipocsemienue, 1985. — 256 c.

12. Ospyubkuit A.M. MonekynsipHa ¢izuka: [HaBY. 1oci0. s (i3UY. cheu. yH-TIB.]
| AM. OBpyupkuii. — {ninponerposesk : Y, 1999. — 211 c.

13. CuByxuH [I.B. O0mwmii kypc ¢usuku: [y4ed. moc.: 1 By30B. B 5 1.] / Cuyxun JI.B. — [4-e u3n.,
crepeoT.| — M.: DUBMATIJIUT; U3n-sBo MOTH, 2005. — T. I. Mexanuka. — 560 c.

14, ®usuueckas sHuukIonenus / moxa pea. A.M. [IpoxopoBa. — M.: bonbmas Poccuiickas
sHIuknonenus, 1998. — T. 5. — 687 c.

15. ®i3uka. Moayns 2. MonekynspHa disuka i tepmoauHamika : HaBu. moci6. / B.1. brarosicTHa,
A.IL B’sna, C.M. Mensiinos Ta iH.; 3a 3ar. pen. npod. A.IL IMomimyka. — K. : Kumwkkose Bun-so HAY,
2006. - 192 c.

14. IndpopmaninHi pecypcu:
16. http://nuclphys.sinp.msu.ru/index.html
17. http://booksobzor.info/estestvoznanie_nauchnotehnicheskaja_literatura

19


https://phm.cuspu.edu.ua/images/MOLEKULAR.pdf
https://phm.cuspu.edu.ua/images/ELEKTRIKA.pdf
https://phm.cuspu.edu.ua/images/OPTIKA.pdf
https://phm.cuspu.edu.ua/images/KVANTOWA.pdf
http://nuclphys.sinp.msu.ru/index.html
http://booksobzor.info/estestvoznanie_nauchnotehnicheskaja_literatura

18. http://newlibrary.ru/genre/nauka/fizika/

19. http://feqworld.ipmnet.ru/ru/library/physics/elementary.htm
20. http://'www.alleng.ru/edu/phys9.htm

21. http://ufn.ru/ru/articles/1967/

20


http://newlibrary.ru/genre/nauka/fizika/
http://eqworld.ipmnet.ru/ru/library/physics/elementary.htm
http://www.alleng.ru/edu/phys9.htm
http://ufn.ru/ru/articles/1967/

	РОБОЧА ПРОГРАМА НАВЧАЛЬНОЇ ДИСЦИПЛІНИ
	1. Опис навчальної дисципліни
	2. Мета та завдання навчальної дисципліни
	3. Програма навчальної дисципліни
	Змістовий модуль І. Механіка
	Змістовий модуль ІІ. Молекулярна фізика і термодинаміка
	Змістовий модуль ІІІ. Електрика і магнетизм
	Змістовий модуль ІV. Оптика
	Змістовий модуль V. Квантова фізика

	4. Структура навчальної дисципліни
	5. Теми практичних занять
	6. Теми лабораторних занять
	7. Самостійна робота
	8. Індивідуальні завдання
	9. Методи навчання
	10. Методи контролю
	11. Розподіл балів, які отримують студенти (денної ф.н.)
	12. Методичне забезпечення
	13. Рекомендована література
	14. Інформаційні ресурси:

