





1. Onuc HaBYAJIBHOI JUCHHUILTIHA

HaiimeHnyBaHHs n1OKa3-
HUKIB

l"any3s 3HaHb, cremianb-
HICTb, OCBITHII1 piBEHB,
Ha3Ba OCBITHHOI
IpOorpamu

XapakTepucTUKa HaBYalb-
HO1 AUCHUILIIHU

nenHa gopma
HABYAHHS

3a04yHa ¢opma
HABYAHHS

KinbkicTe kpeauTis —4

lNamy3p 3HaHBb!

OO00B’s13K0Ba

09 Biosoris
MonyniB — 3 Pik miaroroBku:
3MICTOBUX MOAYJIB — 6 1-i1 ‘
[HnuBinyanbHE HAYKO-
BO-JIOCJIIJTHE 3aBAaHHS o1 B.CHe.L[laJ'IBHICTB: Cemecrp
— HaBYAJIBLHUM ILJIAHOM HE 10J10T1A
nepeoayeHo
3aranpHa KUIBKICTb TO- 1-i |
nuH — 120 Jlexmii
18 rog. \

TwKkHEBUX TOIUH AJIS
JeHHO1 (hOpPMU HaB-
YaHHS

ayIUTOPHUX — 3 TOJ.
caMOCTIHHOT poOoTH
cTyneHTa — 6 roj.

OcBiTHIH piBEHbB:
nepivii (0akaaaBpChKHiA)

OcBiTHS TIporpama:
Biomnoris

IIpakTH4Hi, ceMiHapCHKI

JlaGopatopHi

22 Toj. ‘

CamocrTiiiHa podoTa

80 roz. ‘

InauBinyanbHi 3aBIaHHS:

Bug koHTpOIIO:
3aJI1K




2. MeTta T2 3aBJaHHA HABYAJILHOI JUCIHUILIIHA

MeTta: cTBOpeHHs y CTYAEHTIB TEOPETHYHOT 6a3u 3HaHb PO 3arajibHi BJIACTHBOCTI i 3aKOHH
PYXy PEUOBHHHU 1 MOJS SIK OCHOBH NMPUPOJHUYMX HAyK Ta (PyHAAMEHTY TeXHIKH, (JOpMyBaHHS Hay-
KOBOT'O CBITOTJISIY 1 Cy4acHOTO (Di3MYHOTO MHUCIICHHS.

3aBIaHHS: BUBYEHHS 00’ €KTMBHMX 3aKOHOMIDHOCTEH OTOYYIOYOIO HAC CBITY, 3B SI3KiB MiXK
GBUYHUMU SBHUIAMH;. O3HAWOMIICHHS 3 Cy4aCHOIO €KCIEPUMEHTAJIbHOIO (DI3UYHOIO armaparyporo,
(bopMyBaHHS HABUYOK MPOBEICHHS (PI3SUYHOTO €KCIIEPUMEHTY; (OpMyBaHHS BMIHHS BHAUISTH KOH-
KpeTHUH (I3MYHUHN 3MICT y MPUKIIAJHUX 33/1a4aX MailOyTHHOT CreiaibHOCTI.

Micue DMCUMILIIHM Y CTPYKTYPHO-JOIiYHiH cXeMi HMiArOTOBKH 3100yBaviB
BMIIOI OCBITH: HaBuanbHa jucnuiuiina «Pi3uka» € QyHIaMEHTAIBHOK Ta 0a3yeThes Ha TEOPETHY-
HUX 1 MPAaKTUYHUX 3HAHHSAX CTYAEHTIB, OTPUMaHHUX B 3arajbHOOCBITHIX HaBUaJbHUX 3aKiajax MpU BHU-
BUEHHI (p13UKH, MaTEeMaTUKH, IPUPOJIO3HABCTBA, XiMii. TicHO moB’a3aHa 3 qucuuIuliHaMu «Buia mare-
Matuka» Ta «Berym 1o ¢axy» ocBITHROI TporpaMu biosoris.

InTerpasibHa KOMIETEHTHICTD:

3AaTHICTh PO3B’A3yBaTH CKJIaJHI CHeliani30BaHl 3aja4l Ta MPakTU4HI MpobsieMu B ramtysi Oi-
0JIOTIi TIpH 3iiCHEHH] npodeciitHol AISTbHOCTI a00 y mpoIleci HaBYaHHS, 10 Tiepeadavyae 3acTocy-
BaHHS 3aKOHIB, TEOPiH Ta METO/IIB O10JIOTTYHOT HAYKH 1 XapaKTEPU3YETHCSI KOMIIJIEKCHICTIO Ta HEBH-
3HAYEHICTIO YMOB.

3arajbHi KOMIIETEHTHOCTI:
3K04. 3gaTHICT A0 MONIYKY, 0OpoOIeHHs Ta aHami3y iHbopMaIlii 3 pI3HUX JHKEpeE.

CuneniauabHi (¢paxoBi, mpeaMeTHi) KOMIIETEHTHOCTI:

CKO1. 3naTHICTh 3aCTOCOBYBATH 3HAHHS Ta BMIHHS 3 MaTeMaTUKU, (I3UKH, XIMIT Ta IHIIUX CYMIXKHHX
HayK JUIsl BUPIIICHHS KOHKPETHUX 010JI0TTYHUX 3aB/IaHb.
3MiCT MIATOTOBKH CTyACHTA 3 (13UKK CPOPMYIbOBAHUN Y TEpMiHAX PE3YyIbTATIB HAaBUYaHHS.

IIporpamMHui pe3yibTaTH HABYAHHS:
ITPO3. [InanyBaTH, BUKOHYBAaTH, aHAJI3yBaTH JIaH1 1 MPE3CHTYBATHU PE3yJIbTaTH CKCIEPUMEHTAIbHUX
JOCITIJKEHB B TaTy31 010JI0TIi.
ITP06. 3acTocoByBaTy Momemi, MeToAu 1 qaHi Pi3uku, XiMii, €KOJIOT1i, MaTeMaTHUKH Yy MPOIeCi HaBYaH-
Hs Ta 3a0e3nedeHHs npodeciiHOl qiTBHOCTI.

3. Ilporpama HaBYAJbHOI TUCIHUILTIHH
3microBuii moayab 1. Mexanika

Tema 1. Bctyn. OcHOBU KiHEMATHUKHU.

[Ipeamer 1 meToau Gi3uku. 3B'SI30K KypCy 13 3arajlbHOOIOJOTTYHUMH 1 CHEIIAIbBHUMH JUCIIATLI i-
Hamu. Ictopist po3BuTKy. OCHOBHI 3aB/IaHHS KYpCY.

Bunu mexanigHoro pyxy tBepaoro tuta. Cucrema Bimiiky. [IoHATTS npo ymMcio cTyneHiB cBo6o-
1. XapaKTepUCTUKU PyXy MaTepialbHOI TOYKH: TPAEKTOPIs, IUIIX, nepemimenHs. [IBuakicts. [Ipuc-
KOPEHHS 1 HOT0 CKJIaJI0Bi: TaHTeHIlianbHe 1 HopMaibHe npuckopenHs. [loBHe npuckopenns. Kyrosi xa-
PaKTEPUCTUKHU PYXy: KyTOBa MIBUAKICTh, KyTOBE IIPHUCKOPECHHSI.

Tema 2. Jlunamika MatepiaabHOI TOUKH.

[epmii 3akoH HeroToHa. IHepiianpHi Ta HelHepLiadbHiI CUCTEMH BIUTIKY. MeXaHIYHUN NpUHIUI
BitHOCcHOCTI. Cuina 1 maca. pyruii 3akoH Hetotona. Immynec. [loHATTS MexaHiuHOT cucteMu. Tpertii
3akoH HproToHa. 3aKOH 3MiHM IMITYJIbCY. 3aMKHEHA chcTeMa. 3aKOH 30epeKeHHS IMITYIIbCY.

Tema 3. Cunu B mexaditi. PoboTa i enepris.

Cunu tsoxiaHs. ['paBiTailiiiai B3aemMo/1ii. 3aKOH BCECBITHROTO TsDKIHHS. Bara Tina.

Cunu npyxHocTi. edopmaii npyxHux Tit. 3akoH I'yka. Monyns FOnra. [liarpama po3rsry.

JucunatusHi cuau. Cuina tepTs. 30BHIIIHE 1 BHYTpiuIHe TepTs. KoedimieHT Teprs.

Mexaniuna po6ota. [ToryxHicTs. PoOoTa cHii TSOKIHHS, CHIM NpYyKHOCTI. KiHeTHuHa 1 moTeHmi-
anpHa eHeprii. KoncepBatuBHi cuiin. 3akoH 30epeKeHHsI MEXaHIYHOT eHeprii.



Tema 4. Jlunamika 00epTaIbBHOTO pyXy TBEPAOTO TLJIA.

MowmeHT cunu BifHOCHO Hepyxomoi oci. MomenT inepii. Teopema Illreiinepa. Kinernuna enep-
riss obepranHs. OCHOBHE PIBHSHHS JTUHAMIKH O00EpTaIbHOTO PyXy. MOMEHT IMIyibCy. 3aKoH 30epe-
KEHHSI MOMEHTY iMmyinbcy. [lpunimn nii nentpudyr, cenapaTopi Ta ix 3aCTOCyBaHHS B TEXHOJIOT'14-
HUX Tpolecax.

Baxine. Bakerni mepmioro i qJpyroro pojiiB. YMOBH PIBHOBAru BaXelliB. 3aCTOCYBaHHS BaXEIIIB Yy
TEXHIIII.

Tema 5. T'igponuHamika.

Pyx peanbnoi pinuau. B'sa3kicts. 3akoH HeroToHa [i1st cvuti BHYTPIIHBOTO TepTs. 3akoH Ilyaseii-
ns. Pyx Tin y B's3kiid pinuni. 3akoH Ctokca. JlaminapHa i TypOyneHTHa Tedii. KpuTrnuHa MBHAKICTS.
Yucno Peitnosbaca.

Tema 6. MexaHiuH1 KOJIMBaHHA. AKYCTHKA.

["apMOHIYH1 KOJIMBaHHS Ta iX XapaKTepUCTUKU. PIBHSHHS pyXy IPYKMHHOTO, MATEMaTHYHOTO, (i-
3UYHOTO MasITHUKIB Ta HOTO po3B's3ku. EHeprid rapMOHIYHNX KOJMBaHb.

[Ipupona 3Byky. [lomupenns 3Byky. @i3u4H1 XapaKTEpUCTUKH 3BYKOBHX XBHJIb: IHTEHCUBHICTD,
4acTOTa, MIBUKICTh MOIIUPEHHS, €HEPTis, OTY)XHICTh, TUCK. PIBEHb IHTEHCHBHOCTI 3BYKY: Oei 1 Je-
ruben. IlcuxodiznuHi XapakKTepUCTHUKU 3BYKOBUX XBUJIb: TYYHICTh, BUCOTA, TEMOP.

VYnbrpa3Byk. [HppasByk.
3MmicToBuii Mmoayab 2. MoJiekysipHa ¢izuka i TepmoguHamMika

Tema 7. OcHOBU MOJNEKYJISIPHO-KIHETUYHOT TEOPIi.

[neanbauii ra3. OcHOBHE PIBHSHHS MOJIEKYJIIPHO-KIHETUYHOI TeOopii i7ieaibHOro Tas3y. PiBHAHHS
CTaHy ineanbHoro rasy (piBHsHHS Knanelipona-MenneneeBa). 3akoH MakcBerna st po3noauty MoJie-
KyJl ra3y 3a mBuAKocTssMU. CepeiHi JOBKMHA BUILHOTO MPOOITy 1 YUCIIO 3ITKHEHb MOJIEKY.

Tema 8. fIBuia nepeHocy B razax.

3araneHe piBHsAHHA niepeHocy. Hudysis. Bayrpimae tepts. TemmonposigHicts. TemmeparypHe
rmoJie y M'ICHHX KOHCEpBax Mia yac iX TepMooOpoOKkH. 3acTocyBaHHS 3aKOHIB AU(Dy3ii 1 TETUIONPOBi-
HOCTI B Xap4OBHX TEXHOJOTIsIX. TeMIONpOBIIHICTh 3€PHOBOT MacH.

Tema 9. PeansHi ra3u, mapu 1 pinuau. MoJIEKYJISIpHI SBUIIA B PIUHAX.

PiBusiuusa Ban-nep-Baanbca. [30Tepmu peansHOro rasy. Kputuuauii ctaH pedoBUHU. 3PiHKEHHS
rasziB. BUKOpuCTaHHS 3pIIKEHUX ra3iB Ta HU3bKUX TEMIIEPATYP.

IToBepxHeBa eHepris 1 NOBepXHEBUI HATAT. [loBepXHEBO-aKTHBHI pEYOBUHH Ta iX 3aCTOCYBAaHHS.

SBuIe 3MouyBaHHS Ta HE3MOUYBaHHs, HOTo Miciie y ipupoi. Kpaiosuit kyt. Kaminsaphi sBuiia.
Jlo1aTKOBHI THCK ITiJ] BUKPUBIIEHOIO TToBepxHeto. Popmynu Jlamnaca 1 XKropeHna.

Tema 10. da3oBi nepexoau.

BunapoByBanHs 1 koHaeHcanis. Bonoricte nositps. @a3u icHyBanHs Boau. BonsHa nmapa. Hacu-
yeHa napa. [lapmiansHuii THCK BoasHOT mapu. Tuck HacuueHoi nmapu. Jledinut Bosorocti. AGCOIOTHA 1
BiTHOCHA BOJIOTiCTh. OUHUII BOJIOTOCTI. MeToau BUMIpIOBaHHS BOJIOTOCTI. Posib JOTpUMaHHS ONTH-
MaJIbHO{ BOJIOTOCTI B XapYOBUX TEXHOJIOTIIX. MeTo1u KOHTPOJIIO BOJIOTOCTI Ta SKOCTI 36pPHOBOi MacH B
eJIeBaTOpaXx.

Kumninns. [TnaBnenns i kpucranizamis. Cyonimaris. @a3oBa Jiarpama crany pe4oBuHu. Bukopuc-
TaHHS sBUIIA cyOriMallii 3a BUCOKOBAKYYMHOTO CYOJIIMaIlIifHOTO CYIIIHHS 3epHa Ta XapyOBUX MPOIYK-
TiB.

Tema 11. Ilepmmii 3aKkoH TepMoAUHAMIKH. TemIOEMHICTH ra3iB.

[TapameTpu craHy TepMoaArHaMIYHOI cucTeMu. TepMmoanHamMidyHMiA nporiec. [301b0BaHa, 3aMKHEHa
1 BIIKpUTa TepMOAMHAMIYHI cucTeMu. TemnoemHicTh Tuta. [IutoMa TeroeMHicTh pedoBUHHU. BHYTpi-
IIHS €Hepris TepMoJuHaMiuHOi cucteMu. JIBi popMu mepenadi eHeprii: KUIbKICTh TEIJIOTH 1 Makpoc-
KomiyHa po6ota. [lepunii 3aKkoH TepMOAMHAMIKH. 3aCTOCYBaHHS MEPIIOTO 3aKOHY TEPMOJUHAMIKH 10
BompoueciB. Aniabatnunuii nponec. PiBusHHsA [1yaccona. TernoeMHicTh rasis.

Tema 12. JIpyruii 3ak0H TepMoarHaMiKH. EHTpois.
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Hpyruii 3akoH TepmouHaMika. O6opoTHi Ta HeoOopoTHI npouecH. Termnosuit aBuryH. Lukn Ka-
pHo. ExTpomis. 3akoH 3pocTaHHs eHTporii. TepMoauHaMiuHi MOTEHIiadH. 3B'I30K 3MIHU CTaHAAPTHOI
BUIBHOT €Heprii 3 KOHCTAaHTOIO pIBHOBAru. XiMIYHHIMA 1 €EKTPOXIMIYHHIA MOTEHIIANH.
3micToBuii moayasb 3. Ejekrpuka

Tema 13. EnexTtpocrartuka.

Bzaemonist Hepyxomux 3apsaniB. 3akoH Kynona. Enexrpuune nosne Ta oro xapakrepuctuku. Ha-
MPY)KEHICTh eeKTpUYHOTO 1oJisl. [10TiK BeKTOpa HanmpyXeHOCTi. ENeKTpu4Hui TUIIO0ITb.

Enexrpuuna iHaykiis. Teopema Octporpancekoro-I'aycca. 3acrocyBanus Teopemu OcTporpa-
chKoro-I"aycca i po3paxyHKy eeKTPOCTaTUYHUX MOJIIB.

Po6GoTa mepeminieHHs 3apsty B eleKTpuaHOMY 1moi. [loTeHmian. Pi3Hums moreHmiamis. 3B'I30K
HANPYXEHOCTI 3 OTEHITIAaIOM.

Enepris enexrpudHoro nois Ta ii 06'emMHa ryctuna. EnexrpoemHicTh. [lieneKkTpuKu Ta IpOBIIHU-
K{ B €NIEKTPOCTATHYHOMY TIOJI.

Tema 14. 3akoHM MOCTIHHOTO CTPYMY.

Enextpuunnii ctpym. Cuiia Ta rycTUHA €1EKTpUUHOTO cTpyMy. Enexrpopymiiiina cuna. Hampyra.
EnextponpoBinHiCTh 1 onip npoBigHukiB. Enextpuune kono. 3akoH Oma. 3ajeXHICTh ONOpY MPOBiJ-
HUKa BiJl TEMIIepaTypH.

TemuoBa fig enekrpuynoro crpymy. 3akoH /Lxoynsa-Jlenua. [Ipasuna Kipxroga. Tepmoenextpu-
yHi siBuma. KorraktHa pizauis notenmiatis. SAsuime 3eedeka i [lenbrhe. [Ipunmmmn aii Tepmonapu.
3micToBmii MmoayJab 4. EjlekTpomarseTusm

Tema 15. MarsiTHe 1oJe.

MarnitHa B3aemosis. Marnitae nosie. [HayKIisi MarHiTHOTO O, [[if MarHiTHOTO TOJIS HA TIPO-
BIJHUK 13 cTpyMoM. 3akoH Ammnepa. 3akoH bio-CaBapa-Jlamnaca ta ioro 3actocyBanHs. Jlis MaruiTHo-
'O TIOJIS Ha 3apsay, Mo pyxatoTbes. Cuna Jlopenna. Teopema mpo IUPKYIIAII0 BEKTOpa MarHiTHOT 1H-
IyKI(ii y BaKyyMi (3aKOH TIOBHOTO CTPYMY). 3aCTOCYBaHHS 3aKOHY IIOBHOTO CTPYMY JI0 PO3pPaxyHKy Ma-
THITHUX TTOJTIB.

MarsitHi BnacTUBOCTI pedoBuHH. [lia-, mapa- i pepomarneTuku. [1oTik BeKTOpa MarHiTHOI 1HIYK-
uii. [agykTuBHICTh KOHTYPY. Edext Xomra. MarHiTHi 30HIU Ta cemapaTopy.

Tema 16. EnekTpoMaruaiTHa 1HIYKITIS.

OcHOBHMIT 3aKOH €JIeKTpOMarHiTHoi iHaykiii. CaMoiHAyKIliA Ta B3aeMoiHaykiis. Tpanchopmaro-
pu. Enepris maruitHoro noJjs ta i 06'eMHa rycTHHa.

Tema 17. EnekTpoMarHiTHi KOJUBaHHS Ta XBHII.

EnexTpoMarHiTHI KOJMBAaHHS 1 XBHJII Ta 1X BJIACTUBOCTI. 3MIHHHUH eJIeKTpUIHUN cTpyM. EdexTus-
Hi 3HAUCHHS HAIPYTH Ta CUJIU CTPYMY.

Enexrpuune K010 3MIHHOTO CTpyMy. €EMHICHUN Ta IHIYKTUBHHM orip. Pe3oHaHc cTpymy 1 Hampy-
ru. KomuBanpHUiT KOHTYp. PIBHSHHS €1eKTpOMarHiTHOi XBwIi. EHEpris enekTpoMarHiTHUX XBUJb. Be-
krop YmoBa-IloitHruara. BunpomintoBanus aunosst. [llkana eneKkTpoMarHiTHUX XBHIIb. 3aCTOCYBaHHS
€JIEKTPOMArHITHUX XBUJIb.

OcHoBu enektponiku. HamiBnpoBigaukoBi npuianu. [lincumroBaui. ['eneparopu. EnexkTponHO-
npoMeHeBa TpyoOka. [TpuHIu aii eneKkTpoHHOTO ocuuiorpada.

3MmicToBHii Moayab 5. OnTuka

Tema 18. 'eomerpuuna ontrka. OcHOBU (hoTOMETPIi.

OCHOBHI 3aKOHM T'€OMETPUYHOT ONTHUKU. BinOMBaHHS Ta 3aJOMJIEHHS CBITJIa HA MEX1 JBOX cepe-
noBuil. [Tokasnuk 3anomineHHs. [loBHe BHyTpiutHe BigOuBanHs. [Ipuniun aii citinoBoay Ta ¢idpoc-
kona. Po3ninbHa 37aTHICTE ONTUYHKUX MPUIATIB.

CaitnoBi BenumuuHH. CBiTinoBui NoTik. Cuia cBitia. SckpaBicTb. OCBITICHICTb.

Eneprernuni Benuuunu. IloTik BunpomintoBanHs. Cuina BunpoMiHioBaHHs. EHeprernuna sickpa-
BICTb. EHepreTruHa oCBITJIEHICTb.

Tema 19. XBWIb0Ba ONTHKA.
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Enexrpomarnitna npuposa cBitia. [arepdepentis ciria. KorepeHTHICTh 1 MOHOXPOMAaTHYHICTh
CBITJIOBUX XBWJIb. ONITHYHA Ta TEOMETPUYHA JIOBKMHA X0y MPOMEHIB. MeToau CroCTepeKeHHs iHTe-
pbepenii citna. dudpakuis cirna. [Ipunmun [olirenca-Openens. Judpakmiiina penrirka. OcHOBU
rosorpadii. ucnepcis citna. [IpuHIun aii COEKTPaIbHOTO TPUIATY.

[Monspuzanis citna. [Ipupoane i mossipuzoBane cBitino. 3akoH Mamtoca. [lonsipusarist cBiTiia Ha
MEXI1 MOJALTY ABOX AieNieKTpuKiB. 3akoH bprocrepa. Onruunuii auxpoizm. [lonsiiiHe nmpomeHe3asoM-
nenns. [lonspusaniiiai npunaay i moysipoiny. OnTHYHA aKTUBHICTH pedoBUHH. [IpuHImN podotu mo-
nspumerpa. JlocaimpkeHHs 0i0J0TTYHUX 00'€KTIB 32 JIOTIOMOTOIO MOJIIpU3aLifHOTO MiKpockoma. [loms-
PUMETpisi B XapyOBill TEXHOJIOTI.

Tema 20. KantoBa onTuka.

KsanrtoBa npupoja cBitina. @otoH. Maca, immynbce Ta eHeprist ¢poroHa. POTOCIEKTPHIHUN SPEKT.
PiBasinus Eitnmreiina mist poroedexra. UepBoHa mexa Goroedekry.
3micToBuii moayab 6. KBantoBa ¢iznka

Tema 21. bynosa 1 ciekTpu aToma.

Bbynosa atoma. BunpoMiHioBaHHS 1 OTJIMHAHHSA eHeprii aromMamu. JIMCKPETHICTh €HePreTUYHNUX
ctaHiB atoma. [Toctynatu bopa.

Tema 22. XBHJILOB1 BIACTUBOCTI YaCTHHOK.

Xsuni ae bpoitnsa. CrniBBigHOUIeHHsI HeBU3HaueHocTel ['elizenOepra. XBuiaboBa (PyHKIIS Ta 1l
CTaTUCTUYHUU 3MICT. [IpuHIIMNM e1eKTpOHHOT ONTHKHU. EJeKTpoHHMUI MIKPOCKOTL.

Tema 23. Pisusinns lllpenunrepa. KantyBanHs.

PiBusnns Ulpenunrepa. KBantyBannsa. KBaHToBi1 uncia enekrpoHa. ATOMHI CHCTeMH 3 OaratbMma
eJIeKTpoHaMu. [IpuHIUIT TOTOXKHOCT1 0OHAKOBUX YyacTHHOK. [Ipuniun ITayi.

Tema 24. BnactuBocTi 1 OyaoBa sapa. PagioakTHBHICTE.

XapaktepucTtuka snapa. SAnepui cumm. [3oTonm, 13006apu. [edekt macu 1 eHeprisa 3B's13Ky. SAmepHi
peaxiii moauty 1 cuate3y. [IoHATTS po SACpHY CHEPTETHKY.

Buam panioakTHBHOTO BHUIIPOMIHIOBAHHS. 3aKOH Pai0OaKTUBHOTO po3many. Crana pamioakTHBHO-
ro po3naay. AKTUBHICTh pamionykriny. [lepion miBpo3namy. [IpaBuna 3MinieHHs, psia pagioaKTUBHUAX
nepeTBopeHb. PamioakTuBHI cimelicTBa. OIWHUIN paioaKTUBHOCTI. B3aemomis pagloakTUBHOTO BH-
MIPOMIHIOBAHHS 3 PEYOBHHOIO.

Tema 25. EnemenTapHi YaCTHHKH.

Kinacudikarris enemenTapHux 4acTuHOK. KBapku. XapakTepuCTHKH 1 B3aEMOJIISI KAPKiB.



4. CTpyKTYpa HABYAJIbHOI JUCUUILIIHU

KinpkicTh rogus

HazBu 3micToBuXx neHHa Gpopma 3aouHa gopma
MOJAYIIB 1 TEM | YCHOTO y TOMY YHCII1 YCBOTO y TOMY YHCII1
a1 | 0 |7ab | ] | c.p. a| 0 |nab | iHa | c.p.
1 2 3145 |6 |7 8 9/10] 11 |12 | 13

Monyas 1

3microBuii MoayJsb 1. Mexanika

Tema 1. Bemyn.
OcHosu Kinemamu-
KU.

Topic 1. Introduc-
tion. Basics of kin-
ematics

Tema 2. /lunamirka
MmamepianbHoi mo-
UKU.

Tema 3. Cunu 6 me-
xaniyi. Poboma i
eHepeisl.

Tema 4. Jlunamixa
0bepmanbHo20 pyxy
meepooco mind.

Tewma 5. I'iopoou-
Hamika.

Tema 6. Mexaniuni
KoausanHs. Axyc-
muxa.

Pasowm 3a 3micToBUM
Mojyiem |

23

4 4

15

3microBuii Mmoayab 2. Monexynapna izuxka i mepmoounamika

Tewma 7. Ocnosu mo-
JIeKYNIAPHO-
KIHemu4Hoi meopii.

3

1

2

Tema 8. Asuwa ne-
PEHOCY 6 2a3ax.

Tema 9. Peanvui ea-
3u. Monexynapui
A8UWA 8 PIOUHAX.

Tema 10. @azosi
nepexoou.

Tema 11. Ilepwuii
3aKOH MepMOOUHA-
Mmiku. Tennoem-
Hicmb 2as3is.

Tema 12. [pyeuti
3aKOH MepMOOUHa-
Miku. Eumponis.

Pazom 3a 3micToBUM
MOAyJIeM 2

22

14




MoayJs 2

3micToBuii Mmoayasb 3. Enekmpuxa

Tewma 13. Enexkmpoc-

10 |1 2 7
mamuxa.
Teyfl 14. 3axonu no- 8 1 2 5
CMIUHO20 CMPYM).
Pazowm 3a 3MiCTOBUM 18 2 4 12
MoJTyJiem 3

3microBuii MoayJb 4. Enekmpomaznemusm

Tema 15. Maenimue

6 1 5

noie.
Tewma 16. Enekmpoma-

. . . ) 2 3
2HIMHA IHOYKYIs.
Tema 17. Enexkmpoma-
CHIMHI KOIUBAHHS MA 8 1 2 5
XBUJL.
Pazom 3a 3micToBUM 19 2 4 13
Moyiem 4

Monyasb 3

3micToBuii MoayJb 5. Onmuka

Tema 18. I'eomempu-

una onmuka. OcHosu 6 1 5
Gdomomempii.

Tema 19. Xsunvosa 8 1 2 5
OnmuKa.

Tewma 20. Keanmosa 6 1 2 3
ONnmuKa.

Pazowm 3a 3micToBUM 20 3 4 13
MOJyJIEM 5

3microBuii Mmoayasb 6. Keanmoesa ¢hizuxa

Tewma 21. Byoosa i

4 1 3
CneKmpu amoma.
Tema 22. Xeunvosi
61ACMUBOCMI YaCmU- 6 2 4
HOK.
Tema 23. Pignanus
IlIpeouncepa. Kean- 3 1 2
MYBAHHSL.
Tewma 24. Bracmueo-
cmi i 6yoosa s0pa. 3 1 2
Paoioaxmusnicmeo.
Tewma 25. Enemenma- 2 2
PHI YACTUHKU.
Pa3om 3a 3micTOBHM 18 3 5 13

MOAyJIEM 6

Ycnoro roaun 120 | 18 22 80




5. Temu ceMiHAPCHKHUX 3aHATH
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3/

Ha3sBa temu

KinbkicTs roanu

JICHHA
dbopma

3a04Ha
dbopma

He nependayeHo HaBYATBHUM IJITAHOM

6. TeMu NpaKTHYHHUX 3AHATH

3/

Ha3sBa temu

KinbkicTs roany

JICHHA
dbopma

3a04Ha
dbopma

He nepenbaueno HaBuaIbHUM TIJIAHOM

/. Temn 1a00paTOPHUX 3aHH

Tb

HasBa temu

KinbkicTh ToanH

JICHHA
dbopma

3a04Ha
dbopma

BumiproBaHHs MBUAKOCTI TiJIa METOJOM OATICTHYHOTO Ma-
ATHHUKA 3 BUKOPUCTAaHHIM KOMII FOTEPHO1 IPOTPaMHu.
Measurement of body speed by the ballistic pendulum
method using a computer program.

BusHaueHHs MOMEHTIB 1HEpIIii TUT 3 BUKOPUCTAHHIM
KOMIT FOT€PHOT MPOTPaMHU.

Buznauenns koedirieHTa B’s13K0CTi piguHu MeTo oM CTo-
Kca 3 BUKOPUCTAHHSAM KOMIT IOTEPHOT IIPOTPaMH.

BuzHaueHHs BITHOIIIEHHS TEIJIOEMHOCTEHN Ta3y METOJIOM
aniabaTUYHOTO PO3ITUPCHHS.

Bu3Ha4yeHHs eNeKTPOEMHOCTI KOHIEHCATOpa PE30HAHCHUM
METOJIOM

BusHaueHHs omopy MpOBiJHHUKA 32 IOTIOMOTOKO MICTKa IO C-
TIHHOTO CTPyMY.

BusnaueHHs IHAYKTUBHOCTI KOTYIIKH.

Busznauenns koedimienTa Tpanchopmariii i koedimienTa
KOPHUCHOI 1ii TpaHchopmaTopa.

©O© | 0 |N o | 01| & W DN

Jocmimxenns qudpakiiii CBiT/Ia 1 BA3HAYEHHS MEepio1y JTH-
(hpakiifHOT PEIITKH 3 BUKOPUCTAHHSM Jla3epa.

=
o

BusHaueHHs KOHILEHTpallii pO3YMHY IIYKPY 32 JOMOMOTOI0
MOJISIPUMETPA.

|
|

BuBueHHS 3aK0HIB 30BHIMIHBOTO (poTOEdPEKTYy 3 BUKOPH-
CTaHHSM KOMI IOTEPHOI MPOTpamMHu.

NN NN NN DN DN DN

Pa3zom

N
N




8. CamocrTiiina podoTta
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KinbkicTs roanu

Ne
A/ Ha3sa temnu JICHHA 3a04Ha
dopma dopma
1 | XapakrepucTukH pyxXy MaTepiabHOI TOUKH. 2
2 | 3aKOHHM KJIACUYHOI MEXaHIKH. 3
3 JHucunaruHi cuim. Mexaniana po6ora. KoncepBarusHi 4
cri. 3aKoH 30epeKeHHS MEXaHIqYHO1 eHepril.
4 OcHoBHE PIBHAHHS AUHAMIKA 00€pTaILHOTO pyXy. MOMEHT 5
IMIYJbCY. 3aKOH 30€peKXEHHS MOMEHTY IMIYJIbCY.
5 | Pyx peanbHOi pinunu. B's3KkicTs. 2
6 ["apMoHIYH1 KOJIMBaHHS Ta iX XapakTepucTuku. Oi3MyHI Xa- 5
PaKTEPUCTUKHU 3BYKOBUX XBHJIb.
OcHOBHE PIBHSIHHSI MOJIEKYJIIPHO-KIHETUYHOI Teopii 17ea-
7 | npHOTO ra3y. 3akoH MakcBeuIa sl PO3MO Ty MOJIEKYJT 2
rasy 3a MBUIKOCTSMH.
8 3aranbHe piBHSHHS nepeHocy. [qudysis. Buyrpinne Teprs. 5
TemnonpoBiIHICTb.
9 PiBusinusa Ban-nep-Baannca. [loBepxHeBa eHepris 1 moBep- 4
XHEBUH HATSIT.
BumnapoByBanHs 1 konzaeHcauis. Bosoricte mnositps. Ku-
10 | minms. ITnasmenns i kpucramizamis. CyGmimarnis. dasosa 2
JiarpaMa CTaHy peYOBHHH.
11 [Tepmmii 3ak0H TepMOAMHAMIKK. AiabaTHYHUHN TPOIIEC. 5
TennoemHiCTh rasis.
12 Hpyruii 3akoH 'TepMO,Z[I/IHaMiKI/I. TermoBuid aBuryH. Lukmn 5
Kapno. Extpomnis.
[ToTik BekTOpa HanpyxkeHocTi. Enekrpuunnii qumnosns. Teo-
13 | pema Octporpancekoro-I'aycca. JlienekTpuku Ta IMpoOBi- 7
HUKH B €IEKTPOCTATUYHOMY MOJI.
Enextpuunnii crpym. TepmoenekrpuyHi siBumia. KontaktHa
14 | pisunus notenianis. SIBuie 3eeoeka i [lenpThe. ITpuHImI 5
Iii TepMOTIapH.
Marsitae nose. Teopema nmpo NUPKYIAIII0 BEKTOpa MarHi-
15 | THOi immykmii. MarHiTHi BJIacTHBOCTI pev4oBHUHHU. Edekt 5
XoJuia.
16 3akoH enekTpomarHiTHoi iHaykIiil. Tpancdopmartopu. Enep- 3
Tist Mar”HITHOTO MOJIs Ta ii 00'eMHA r'ycTHHA.
EnexTpomarHitHi KOJMBaHHS 1 XBHWJII Ta iX BJIACTHBOCTI.
17 | EnexrpuuHe K0J0 3MiHHOTO cTpyMy. PIBHSIHHS eJeKkTpomar- 5
HITHOT XBUJIi. OCHOBHU €JIEKTPOHIKH.
18 OCHOBHI 3aKOHHM T€OMETPUYHOI ONTUKU. CBITJIOBI BENUYH- 5
Hu. EHepreTnyHi BeTMUUHH.
19 Inrepdepenuis Ta mudpakxuis cpiria. Jucnepcis cimia. 5
[onsipu3artis cBitaa. ONTHYHA AKTHUBHICTh PEYOBUHH.
20 | KBanroBa npupoja cBitia. @OTOENEKTPUYHHUNA €EKT. 3
bynoBa atoma. BumpomiHIOBaHHS 1 MOTIJIMHAHHSA €HEpril
21 | aromamu. JIMCKpETHICTh €HEPreTUYHHX CTaHiB atoma. [Toc- 3
Tynatu bopa.




12

29 XBwuui e bpoiinst. CriiBBiqHOMIEHHS HeBU3HA4YeHOCTEH [ eii-
3eHOepra. XBmiboBa QYHKIIiS Ta {i CTATUCTUYHHIN 3MICT.

23 Pigusinas Llpenunrepa. KsantyBanus. KBanToBi umcna 9
€JIEKTpOHA. ATOMHI CHCTEMH 3 OaraTbMa eJIeKTPOHAMHU.
XapakrepucTuka aapa. Snepni cuu. SnepHi peakuii. Bunu

24 | pamgioakTUBHOTO BHUIIPOMIHIOBAHHS. 3aKOH pali0aKTUBHOTO 2
po3nay.
o5 Knacudikaris enementapaux yactuHok. KBapku. Xapakre- 5
PHCTHKH 1 B3a€MOJIisl KapKiB.
Pazom 80

9. InauBiAyaJbHI 3aBIaHHS
He nependayeni HaBuaibHUM IJIAHOM.

10. MeToan HaBYaHHS

Tpaauuiiini MmeToau (TeXHOI0TiT) HABYAHHS:

Jlekuisi — TOT1YHO BUBEPIIEHU, HAYKOBO OOIPYHTOBAHMII 1 cCHCTEMaTU30BaHUM BUKJIAJ [IEBHOTO
HayKOBOTO a00 HayKOBO-METOJIMYHOTO MUTAHHS, LTIOCTPOBAHUM, 32 HEOOXIAHOCTI, 3ac00aMU HAOYHO-
CTi1 Ta AeMOHCTpaliero gocaiaiB. Jlekuis noknukaHa GopMyBaT B CTYJEHTIB OCHOBU 3HaHb 3 MEBHOI
HayKOBO{ rajysi, a Tak0X BU3HAUUTH HAIIPSIMOK, OCHOBHHM 3MICT 1 XapaKkTep ycCiX IHIIUX BHJIIB HaByYa-
JBHUX 3aHSTHh Ta CAMOCTIHHOT POOOTH CTYJIECHTIB 3 HABYAIHHOI TUCIIATITIHY.

JlabopaTopHe 3aHATTH — BUJ] 3aHATTA, HAa IKOMY CTYAEHTH i KEPIBHUITBOM BUKJIaja-
4a MPOBOATH HATYpHI a00 IMITaIIiHI eKCTIEPUMEHTH YW JIOCHTIIA B CIICIIAIbHO 00IaIHAHNX Ha-
BUAJIIbHUX JIA0OPATOPIsX 3 BUKOPUCTAHHSAM yCTaTKyBaHHS, IPUCTOCOBAHOTO JJISi YMOB HaBYallb-
HOro mnpotecy. JIMIakTUYHOI METOIO0 JIabOPATOPHOTO 3aHATTS € MPAKTHYHE MIATBEPIKEHHS OK-
PEMHUX TEOPETHYHHX YMIHb Ta HABUUOK pOOOTH 3 J1aOOpaTOPHUM YCTAaTKYBAaHHSIM, 00JIaTHAHHSM,
00YHCITIOBAIBHOIO TEXHIKOIO, BUMIPIOBAJILHOIO arapaTypolo, METOJUKOK EKCIIEPUMEHTATbHUX
JOCIIKEHb Y KOHKPETHIN IPEeIMETHIN ramysi.

InauBinyanbHi 3aHATTA — TIepen0avyarOTh CTBOPEHHSI YMOB JIJIsl HAWTIOBHIIIOT peai3ailii TBop-
YUX MOXJIMBOCTEH CTYACHTIB, sIKI BUSBHJIM OCOOMBI 3/1I0HOCTI B HaBYaHHI Ta 310HOCT1 O HayKOBO-
JOCITITHOT pOOOTH 1 TBOPUOT AISNIBHOCTI. |HAMBINyanbHI 3aHATTS, K MPABWIIO, IPOBOJIATHCS Yy HEAYH-
TOPHUH Yac 3a OKpeMHUM TpadikoM, CKIaACHUM Kadeapor 3 ypaxyBaHHSIM HOTpeO 1 MOKIMBOCTEH
CTYyIEHTA.

InHoBaniiini MmeToam (TexXHO0JI0ril) HABYAHHS:

IIpo6aemMHi Jieknii — HarpaBJieHI HA PO3BUTOK JIOTIYHOTO MHCIJICHHS CTY/ICHTIB 1 XapaKTepu3y-
I0TbCS THM, 110 KOJIO TUTaHb TEMH 0OMEXYEThCSI TBOMA-TPhOMa KIIFOYOBUMH MOMEHTAaMU; yBara CTy-
JICHTIB KOHIIGHTPYEThCSI Ha MaTepiaii, SKUil He 3HAUIIOB BinoOpakeHHs B migpydHukax. [Ipu Buxia-
JaHH1 JIEKII1 CTYJeHTaM Jal0ThCs MUTAHHS AJIS CAaMOCTIMHOTO PO3MIPKOBYBaHHS, MPOTE JIEKTOP caM
BIJINIOBiIa€ HAa HUX, HE YEKAIOUM BIAMOBINCH cTyneHTiB. CucTeMa MUTaHb y XO/1 JIEKIii CIIOHYKa€E CTY-
JICHTIB CKOHIIEHTPYBATHUCS 1 TOYATH aKTUBHO MUCJIMTHU B MOLIyKaX MPaBUIBHOI BIAMOBIL.

PoGoTa B Majux rpynax — BUKOPHUCTOBYETHCA 3 METOIO aKTHBI3allii poOOTH CTYACHTIB Mpu
MpOBeJIeHH1 TabopaTOpHUX 3aHATh. Lle Tak 3BaHi IpyNu MCUXOJOTIYHOTO KOMQOPTY, € KOKEH ydac-
HUK BIJirpa€e CBOIO OCOOIUBY POJb 1 IEBHUMHU CBOIMHU SIKOCTSIMH JIOMOBHIOE 1HIINX. BukopucTaHHs
1i€1 TEXHOJIOTIi 1a€ 3MOT'Y CTPYKTYpYyBaTH J1a00paTOpHi 3aHATTS 32 POPMOIO 1 3MICTOM.

11. MeToan KOHTPOJIIO
I'onoBHMIA 3aci® TOCATHEHHS MOCTABJICHUX IUIeH — KOMOIHAIlIS TOTOYHOTO, MOIYJIBHOTO Ta Mij-
CYMKOBOT'O KOHTPOJIIO 3HAHb CTY/ICHTIB.
[TincymKoBa OIliHKA CKJIAIA€ThCS 3 MiJICYMKOBOT MOTOYHOI OILIIHKH 1 MiJCYMKOBOI €K3aMeHaIlii-
HOT OIIHKH.
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[TizcymKoBa MoTOYHA OIIHKA BKJIOYAE Oajy 3a BUKOHAHHS JIAOOPATOPHUX, KOHTPOJIBHUX POOIT
Ta OaJin 32 BUKOHAHHS MOAYJIbHUX TECTOBUX 3aBJIaHb.

12. Po3noaiJy 0aJiB, IKi OTPUMYKOTh CTY/I€HTH

[Torounwnii (MOyIbHUN) KOHTPOJIb
) . ) . 3MiCTOBUH
3MicToBU MOTYIH | 3MICTOBUNA MOTYIH 2
MOJTyNb 3
T1 T2 | T3 T4 | T5 T6 | T7 | T8 | T9 | T10 | T11 | T12 T13 T14
3 3 3 3 3 3 3 3 3 3 3 3 7 7
[ToTouHui (MOAYIIBHUI) KOHTPOJIb Cyma
3MICTOBUH 3MiCTOBUI . .
3MICTOBUN MOIYIH 6
MOJTyJh 4 MOJYJb 5 100
T15 | T16 | T17 | T18 | T19 | T20 | T21 | T22 | T23 | T24 T25
5 5 5 5 5 5 4 4 4 4 4

T1, T2 ... T25 — Temu 3MICTOBUX MOJIYJIIB.

Ixana oninoBanHga: HamioHaJabHAa Ta ECTS

Cyma 6autiB 3a BCi Ouitixa O1iHKa 3a HAIIOHAJIBHOIO IIKAJIIOK
BHM HaBYAJIBHOL ECTS JUISL eK3aMeHy, KypCOBOTO TPO- e
AVUILHOCTI eKTy (po00TH), IPAKTUKHU Y

90-100 A BIAMIHHO
82-89 B 06ne
74-81 C J1o0p 3apaxoBaHoO
64-73 D 3aI0BLILHO
60-63 E

) . HE 3apaxoBaHO 3 MOKJIU-

HE3aIOBUILHO 3 MOKIIMBICTIO )
35-59 FX BICTIO IOBTOPHOTO CKJIA-
MOBTOPHOTO CKJIAJaHHS
aHHSA
) , HE 3apaxoBaHoO 3
HE3aI0BUILHO 3 000B’I3KOBUM ;
000B’SI3KOBHM ITOBTOP-
0-34 F MMOBTOPHHUM BHUBYEHHSM JIHC-
i HUM BUBYEHHSIM JIUCIH-
LATUTIHA )
ILTIHA

13. MeToauuHe 3a0e3neYeHHsI
1. Muxkonaiiunk M.H., ®ak B.I'. JlaGoparopuuii npaktukym 3 ¢izuku. Yacruna 1. Ymans: Komi-
ueHTp, 2006. — 289 c.
2. Kosanso JI.€., Mukonaituyk M.H, ®ax B.I'. JlabopaTopHuii npaktukym 3 ¢izuku. Yactuna 2.
Enextpoaunamika. Ontuka. ATomHa (izuka: HaByanpHuil NOCIOHUK AJIsl CTYAEHTIB. — YMaHb: "AnMmi",
2007. - 208 c.
3. Muxonaituyk M.H. 36ipHuk 3agau i TecTiB 3 Kypcy “@i3uka 3 ocHoBaMu 0i0¢i3uku”. — YManb: Bu-
nMaBHUYO-TIoNrpadiaauii meHTp «Bizasi», 2010.
4. Kosanwo JI. €., [ToGepexens 1. 1. 3amaui 3 pizuku. MeroauuHi BKa3iBKH O BUKOHAHHS CaMOCTIM-
Hoi poboTH. - YMans: BIIL] "Bizasi", 2017. - 80 c.

14. PexoMeH0BaHa JiiTeparypa

ba3osa
1. Insianx H.J., KoBanbos JI.€., [To6epesxens L.1. dizuka: HaBUaTbHUN TOCIOHUK IS CTYIEHTIB. —
Ymanb: BIII «BizaBi», 2022. — 169 c.
2. Kyuepyk .M., I'op6auyk I.T. 3aransumii kypc ¢pizuxu (y 3-x romax)Hasu. nociOnuk.- K.: Texnika,
1999.
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3. Muxonaituyk M.H. ®@i3uka 3 ocHoBamu 0i0o¢izuku. HaBu.nocionuk.-Ymans: YBIIII, 2007.-284c.
4. Conoswii AL, Jlera FO.I'.OcHoBu (izuku 3 3a1auaMu 1 puKIagaMu ix po3s’si3yBanHs. - K.: Kongop,
2003.
5. dsxon B.M., KosansoB JI.€., Mukonaituyk M.H. OcnoBu ¢pizuku: HaBuansauii mocionuk / B.M.
Hsxon, JI.E€. KoBanboB, M.H. Muxonaituyk. — bpoBapu: «KAH® I'PVYII», 2014. 184 c.
JlonomixkHa

1. borampka I.I". Ta in. 3aranshi ocHoBu (isuku /I.I°. Boranpka, /I.b. I'omoBko, A.A. Mansapenko, FO.JI
Mentkoscekuil. - K.: JInoigs, 1998. - 480 c.
2. Muxonaitayk M.H. JloBinHukoBi MaTepianu 3 ¢izuku Ta ocHOB Oiodizuku: HaBy mociOHuK. —
VYMmansb: «Anmi», 2006. — 114 c.
3. Yonman ILIT. OcHoBu ¢i3ukn.-K,: Buma mxk., 1995.- 488 c.
4. ®13UYHUN eKCIIepUMEHT 1 MaTeMaTuyHul anapat ¢izuku: Hapuanbauii noci6nuk. / Kopa-
1608 JI.€., KpacuoGoxknii FO0.M., Maptuuiok M.T., 3amaxoscbknii M.10. — Kuis: HaykoBuii cBiT. —
2003. - 9%4 c.

15. Indopmaniiini pecypcu

1. Enextponnuit web-xypnan Physics.com.ua
http:/physics.com.ua/
2. Haouna ¢izuka
http:/AMwvw.virtulab.net/index.php?option=com_content&view=section&layout=blog&id=5&Itemid=94
3. ucrantiita ocgita. YMancekii HYC
https://moodle.udau.edu.ua/course/view.php?id=143
4. Caitr kaempu MaTeMaTHKH 1 GIBUKA
https://math.udau.edu.ua/
5. Haykosa 6i0mmioteka Ymancekoro HYC
https://library.udau.edu.ua/

16. 3minu y pobouiii nporpami Ha 2022 pik

1. 3miHeHa KUTBKICTh TabOpaTOPHUX pOOIT Ta cCaMOCTIHHOT pOOOTH.
2. 3MiHeHHUH meperik 1abopaToOpHUX POOIT.
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