





1. Onuc HaBYAJIBHOI JUCHHUILTIHA

HaiimeHnyBaHHs n1OKa3-
HUKIB

l"any3s 3HaHb, cremianb-
HICTb, OCBITHI! piBEHBb,
Ha3Ba OCBITHHOI
IpOorpamu

XapakTepucTUKa HaBYalb-
HO1 AUCHUILIIHU

nenHa gopma
HABYAHHS

3a04yHa ¢opma
HABYAHHS

Kinbkictsh kpeauTiB — 4

lNamy3p 3HaHBb!

OO00B’s13K0Ba

09 Bionorig
MonyniB — 3 Pik miaroroBku:
3MICTOBUX MOAYJIB — 6 ) ) 1-# ‘
CrerajbHICTb.
: . Cemectp
— 091 Bionoris —

3arajibHa KUIbKIiCTb 1-i |
roaud — 120 Jlexmii

18 rox. |

TvKHEBUX TOJHH IS
neHHoi popmMu HaB-
YaHHS:

ayIUTOpHUX — 2,3 TO/I.
caMOCTIHHOT poOoTH
cryaeHta — 4,7 Tog.

OcBITHIi1 piBEHb:
MMOYaTKOBU U
(KOPOTKHUIA IIUKJT)

OcBiTHSA mporpama:
Biosoris

IIpakTH4Hi, ceMiHapChHKI

JlabopaTopHi

22 TO/I. \

CamocrTiiiHa podoTa

80 roz. ‘

Bun koHTpOIIO:
3aJI1K




2. MeTta T2 3aBJaHHA HABYAJILHOI JUCIHUILIIHA

MeTta: cTBOpeHHs y CTYAEHTIB TEOPETHYHOT 6a3u 3HaHb PO 3arajibHi BJIACTHBOCTI i 3aKOHH
PYXy PEUOBHHH 1 MOJIS SIK OCHOBU NMPUPOJHUYNX HAYK Ta (yHIAMEHTY TEXHIKH, (OpMyBaHHS Hay-
KOBOT'O CBITOTJISIY 1 Cy4acHOTO (Di3MYHOTO MHUCIICHHS.

3aBIaHHS: BUBYEHHS 00’ €KTMBHMX 3aKOHOMIDHOCTEH OTOYYIOYOIO HAC CBITY, 3B SI3KiB MiXK
(GI3UYHUMU SIBUIIAMH;. O3HAHOMIICHHS 3 CYYaCHOI0 €KCIIEPUMEHTAIbHOI (DI3MYHOIO amapaTyporo,
(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 OCBIiTH: HaBuanbHa jucnuiuiina «®Pi3uka» € QyHIaMEHTaIbHOK Ta 0a3yeThCsl HA TEOPETHY-
HUX 1 MPAaKTUYHUX 3HAHHSAX CTYAEHTIB, OTPUMaHHUX B 3arajbHOOCBITHIX HaBUaJbHUX 3aKiajax MpU BHU-
BUEHHI (pI3UKH, MaTEeMaTUKH, IPUPOJIO3HABCTBA, XiMii. TicHO moB’a3aHa 3 qucuuIuliHaMu «Buria mare-
Matuka» Ta «Berym 1o gaxy» ocBITHROI TporpaMu biosoris.

InTerpasibHa KOMIETEHTHICTD:

3AaTHICTh PO3B’A3yBaTH CKJIaJHI CHeliani30BaHl 3aja4l Ta MPakTU4HI MpobsieMu B ramtysi Oi-
0JIOTIi TIpH 31iiCHEHH] npodeciitHol AISTbHOCTI ad0 y mpoIleci HaBYaHH, 10 mepeadadae 3acTocy-
BaHHS 3aKOHIB, TEOPill Ta METO/IIB O10JIOTIUHOT HAYKH 1 XapaKTEePU3YEThCA KOMIUIEKCHICTIO Ta HEBH-
3HAYEHICTIO YMOB.

3arajbHi KOMIIETEHTHOCTI:

— 3KO08. 3natHicTh 10 aOCTPAaKTHOTO MHCIICHHSI, aHATI3y 1 CHHTE3Y.
CuneniauabHi (¢paxoBi, mpeaMeTHi) KOMIIETEHTHOCTI:
— CKO1. 3gaTHicTh 3aCTOCOBYBATH 3HAHHS Ta BMIHHS 3 MaTeMaTHKH, (Pi3UKH, XIMIT Ta IHIIUX CyMIX-
HUX HayK JJIs1 BUPIMIEHHS KOHKPETHUX O10JIOTIYHHUX 3aB/IaHb.
3MiCT HMIATOTOBKH CTyACHTA 3 (13UKK CPOPMYIbOBAHUN Y TEpMiHAX PE3YyIbTATIB HAaBUYAHHS.
IIporpamMui pe3yibTaTH HABYAHHS:

— TIP0S. 3actocoByBaTH MOemi, METOIH 1 AaH1 PI3UKH, XiMii, €KOJIOTIi, MATEMaTUKH y TIPOIIECl HaB-
yaHHs Ta 3a0e3nedeHHs mpodeciiHOi AISUTBHOCTI.

3. Ilporpama HaBYAJBHOI TUCIUILIIHH
3microBuii Mmoayab 1. Mexanika

Tema 1. Bctyn. OcHOBU KiHEMATHUKHU.

[Ipeamer 1 metoau Gizuku. 3B'I30K KypCy 13 3araJIbHOOIONOTTYHUMU 1 CHEIIAIBHUMH JUCIUILTI-
Hamu. Ictopist po3BuTKy. OCHOBHI 3aB/IaHHS KYpCY.

Buau mexaniunoro pyxy tBepaoro tina. Cucrema BiIiKy. [IOHATTS Tpo YKCIO CTYIEHIB CBOOO-
1. XapaKTepUCTUKU PyXy MaTepialbHOI TOYKH: TPAEKTOPIs, MIIAX, nepeminienHs. [lBuakicts. [Ipuc-
KOPEHHS 1 HOr0o CKJIaJI0Bi: TaHTeHIlianbHe 1 HopMaibHe npuckopenHs. [loBHe npuckopenns. Kyrosi xa-
PaKTEPUCTUKHU PYXy: KyTOBA IIBUAKICTh, KyTOBE IPUCKOPECHHSI.

Tema 2. Jlunamika MatepiaabHOI TOUKH.

[lepuuii 3akoH HproToHa. [HepiianbHi Ta HeiHEpIIiabHI CUCTEMH BJTIKY. MeXaHIYHUN MPUHIIMIT
BifHOoCcHOCTI. Cuina 1 maca. pyruii 3akoH Herotona. Immynec. [loHaTTs MexaHiuHoi cuctemu. Tpertii
3akoH HproTOHA. 3aKOH 3MiHHU IMITYyJIbCY. 3aMKHEHA cHcTeMa. 3aKOH 30epeKeHHS IMITYIIbCY.

Tema 3. Cunn B mexaditi. PoboTa i enepris.

Cunu tsoxiaHs. ['paBiTalliiiai B3aeMo/ii. 3aKOH BCECBITHROTO TsDKIHHS. Bara Tina.

Cunu npyxHocTi. ledopmarii npyxHux Tit. 3akoH ['yka. Moayns FOnra. liarpama po3rsry.

JucunatuHi cuiau. Cuina TepTs. 30BHIIIHE 1 BHYTpilIHE TepTs. KoediuieHT Teprs.

MexaniuHa po6ota. [TotyxHicTs. PoO0oTa crii TSOKIHHS, CHIM NpYyXHOCTI. KiHeTHuHa 1 moreHmi-
anpHa eHeprii. KoncepBatuBHi cuiin. 3akoH 30epeKeHHsI MEXaHIYHOT eHeprii.

Tema 4. Jlunamika 00epTaIbHOTO PyXy TBEPAOTO TLIA.
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MowmeHT cunu BifHOCHO Hepyxomoi oci. MomenT inepmii. Teopema IITeitnepa. Kinernuna enep-
riss obepranHs. OCHOBHE PIBHSHHS JTUHAMIKH O0OEpTaIbHOTO PyXy. MOMEHT IMIyibCy. 3aKoH 30epe-
KEHHSI MOMEHTY iMIyInbcy. [IpuHimn nii nentpudyr, cenaparopiB Ta ix 3aCTOCYBaHHS B TEXHOJIOT1Y-
HUX Tpolecax.

Baxinb. Bakeni nepmioro i Jpyroro pojiB. YMOBHU PIBHOBArd BaXKeNiB. 3aCTOCYBaHHS BAXKEIIB Yy
TEXHIIII.

Tema 5. T'igponuHamika.

Pyx peanbnoi pinunu. B's3kicts. 3akon HproToHa [i1st cvuiti BHYTPIIHBOTO TepTs. 3akoH [lyazeii-
ns. Pyx Tin y B's3kiid pinuni. 3akoH Ctokca. JlaminapHa i TypOyneHTHa Tedii. KpuTrniHa MBUAKICTS.
Yucno Peltnonpaca.

Tema 6. MexaHiuH1 KOJIMBaHHA. AKYCTHKA.

["apMOHIYH1 KOJIMBaHHS Ta iX XapaKTepUCTUKHU. PIBHSIHHS pyXy IPYKMHHOTO, MATEMaTHYHOTO, (i-
3UYHOTO MasITHUKIB Ta HOT0 po3B's3ku. EHeprid rapMOHIYHNX KOJMBaHb.

[Ipupona 3Byky. [lommupenns 3Byky. @i3udH1 XapaKTEepUCTUKHN 3BYKOBHUX XBHJIb: IHTEHCHUBHICTD,
4acTOTa, MIBUKICTh MOIMIUPEHHS, EHEPTisl, MOTY)XHICTh, TUCK. PIBEHb IHTEHCHBHOCTI 3BYKY: Oei 1 Je-
1uoen. IlcuxodiznuHi XapakTepUCTHUKU 3BYKOBUX XBUJIb: TYYHICTh, BUCOTA, TEMOD.

VYnbrpa3Byk. [HppasByk.
3MmicToBuii Mmoayanb 2. MoJiekyjsipHa ¢i3zuka i TepMoguHaMiKa

Tema 7. OcHOBU MOJEKYJISAPHO-KIHETUYHOT TEOPIi.

[neanpauii ra3. OcHOBHE PIBHAHHS MOJIEKYJIIPHO-KIHETUYHOI Teopii 1eaJbHOro rasy. PiBHSHHS
CTaHy ineanbHoro rasy (piBHsHHS Knanelipona-MenneneeBa). 3akoH MakcBerna sl po3noaity MoJie-
KyJl ra3y 3a mBuAKocTsIMU. CepeiHi JOBKKHA BUILHOTO MPOOITy 1 YMCIIO 3ITKHEHb MOJIEKY.

Tema 8. fIBuia nepeHocy B razax.

3araneHe piBHsAHHA TniepeHocy. Judysis. Bayrpimue Tepts. TemmonpoBimnicts. TemmepaTypHe
rmoJie y M'ICHHX KOHCEpBax IiJ yac iX TepMOOOpOOKHU. 3acTOCYBaHHS 3aKOHIB AUPY3ii 1 TEIIIOMPOBII-
HOCTI B Xap4OBHX TEXHOJOTsIX. TeIMIONpOBIIHICTh 3€PHOBOT MacH.

Tema 9. Peanbni ra3u, mapu 1 pinuau. MoJieKyJisipHi SIBUINA B PiAMHAX.

PiBasuusa Ban-nep-Baanbca. [30Tepmu peanpHOro razy. KputuuHuii cTaH pedoBUHH. 3PIIKEHHS
rasiB. BukopucranHs 3pipkeHUX Ta3iB Ta HU3bKUX TEMIIepaTyp.

[ToBepxHeBa eHepris 1 moBepxHeBuil HATAT. [loBepXHEBO-aKTUBHI PEYOBUHU Ta iX 3aCTOCYBaHHS.

SBuIe 3MouyBaHHS Ta HE3MOUYBaHHs, HOro Miciie y ipupoi. Kpaiosuit kyt. Kaminsphi sBuiia.
Jlo1aTKOBHI THCK ITiJT BUKPHBJICHOIO TToBepxHer. Popmynu Jlamnaca 1 XKropeHna.

Tema 10. da3oBi nepexoau.

BunapoByBanHs 1 koHaeHcanis. Bonoricte nositps. @as3u icHyBanHs Boau. BojsgHa mapa. Hacu-
yeHa napa. [lapimiansHuii THCK BoasiHOT mapu. Tuck HacuueHoi nmapu. Jlediuut Bojorocri. AGCorOTHA 1
BiTHOCHA BOJIOTiCTh. OUHUII BOJIOTOCTI. MeToau BUMIpIOBaHHS BOJIOTOCTI. Posib JOTpUMaHHS ONTH-
MaJbHO1 BOJIOTOCTI B XapYOBHUX TEXHOJIOTiIX. MeTOA1 KOHTPOJIIIO BOJIOTOCTI Ta SIKOCTI 36pHOBOT MacH B
€JIeBaTOPaXx.

Kumninns. [TnaBnenns i kpucranizamis. Cyonimanis. @a3oBa aiarpama cTaHy pedoBHHU. Bukopuc-
TaHHS sBUIIA cyOriMallii 32 BUCOKOBAKYYMHOTO CYOJIIMaIlIifHOTO CYIIIHHS 3epHa Ta XapyOBUX MPOIYK-
TiB.

Tema 11. Ileprmuii 3akoH TepMOAUHAMIKH. TemIOEMHICTH ra3iB.

[TapameTpu craHy TepMoaArHaMIYHOI cucTeMu. TepMoanHamMiuyHMiA npoliec. [301boBaHa, 3aMKHEHa
1 BIIKpUTa TepMOAMHAMIYHI cucTeMu. TemnoemHicTh Tuta. [IutoMa TeroeMHicTh pedoBUHHU. BHYTpi-
IIHS €Hepris TepMOoJuHaMiuHOi cucteMu. JIBi popMu mepenadi eHeprii: KUIbKICTh TEMJIOTH 1 Makpoc-
KomiyHa po6oTa. [lepinii 3aKkoH TepMOAMHAMIKH. 3aCTOCYBaHHS MEPIIOr0 3aKOHY TEPMOJANHAMIKU /10
Bompouecis. Aniabatnunuii npouec. PiBusaus [1yaccona. TernoeMHicTh rasis.

Tema 12. JIpyruii 3ak0oH TepMoanHaMiku. EHTpomis.

Jpyruii 3akoH TepMouHaMiku. O0opoTHI Ta HeoOopoTHI npouecH. Temnosuit asuryH. Lukn Ka-
pHo. ExTpomis. 3akoH 3pocTaHHs eHTpomii. TepMoauHaMivyH1 MOTeHUianu. 3B'I30K 3MiHM CTaHJapTHOT
BUIBHOT €Heprii 3 KOHCTAaHTOIO pIBHOBAru. XiMIYHHUM 1 €EKTPOXIMIYHUIA MOTEHIIANH.



3micToBuii moayas 3. Ejekrpuka

Tema 13. EnexTtpocrartuka.

Bzaemonis Hepyxomux 3apsiaiB. 3akoH Kynona. Enextpudne mose ta ioro xapakrepuctuku. Ha-
MPY>KEHICTh eJIeKTpUYHOTO 1oJisl. [10TiK BeKTOpa HanmpyXeHOCTi. ENeKTpu4Huil TUIob.

Enexrpuuna iHaykiis. Teopema Octporpancekoro-I'aycca. 3acrocyBanus Teopemu OcTporpai-
cpKoro-I'aycca s po3paxyHKy eeKTPOCTaATUYHUX TOJIIB.

Po6GoTa mepeMinieHHs 3apsy B eleKTpuaHOMY 1ol [loTenmian. Pi3Huns moreHmiamiB. 3B'S30K
HANPYXEHOCTI 3 OTEHINAIOM.

Enepris enexrpuyHoro mois Ta ii 00'emHa ryctuna. EnekrpoemHicTs. JlieneKTpuky Ta MpoBiqHU-
KU B €NIEKTPOCTATHYHOMY TIOJI.

Tema 14. 3akoHM MOCTIMHOTO CTPYMY.

Enextpuunnii ctpym. Cuiia Ta rycTUHA €1eKTpUUHOTO cTpyMy. Enexrpopymiiiina cuna. Hampyra.
EnextponpoBinHiCTh 1 onip npoBinHukiB. Enextpuune kono. 3akoH Oma. 3ajieXHICTh ONIOPY MPOBIJ-
HUKa BiJl TEMIIepaTypH.

Tennosa gig enexTpudaHoro crpymy. 3akon Jlxoyns-Jlenna. [Ipasuna Kipxroda. Tepmoenextpu-
yHi siBuma. KonraktHa pizauils norenmiatis. fAsuie 3eedeka i [lenbrhe. [Ipunnumn aii Tepmonapu.
3micToBuii Mmoayasb 4. EjleKkTpoMarHeTusm

Tema 15. MaruitHe nose.

MarnitHa B3aemosis. Marnitae nosie. [HayKIisi MarHiTHOTO TOJs. [[it MarHiTHOTO TOJISI HA MPO-
BIJHUK 13 cTpyMoM. 3akoH Ammnepa. 3akoH bio-CaBapa-Jlamnaca ta ioro 3actocyBanHs. Jlis MaruiTHo-
o MoJIst Ha 3apsiau, 1o pyxarotbes. Cuna Jlopenna. Teopema npo MUpKyIALi0 BEKTOpa MarHiTHOT 1H-
IyKIii y BaKyyMi (3aKOH IOBHOTO CTPYMY). 3aCTOCYBaHHSI 3aKOHY IOBHOT'O CTPYMY JI0 PO3paxyHKY Ma-
THITHUX TOJTIB.

MarsitHi BnacTUBOCTI pedoBuHH. [lia-, mapa- i pepomarneTuku. [1oTik BeKTOpa MarHiTHOI 1HIYK-
uii. [aaykTuBHICTh KOHTYDPY. Edext Xomma. MarniTHI 30HM Ta cenapaTopu.

Tema 16. EnekTpoMaruiTHa 1HIYKITIS.

OcHOBHMIT 3aKOH eJeKTpoMarHiTHol iHaykiii. CaMoiHAyKIliA Ta B3aeMoiHayKiis. TpaHnchopmaro-
pu. EHepris maraitHoro noJist Ta ii 06'eMHa rycTuHa.

Tema 17. EnekTpoMarHiTHi KOJUBAaHHS Ta XBHII.

EnexTpoMarHiTHI KOJMBaHHS 1 XBHJII Ta 1X BJIACTUBOCTI. 3MIHHHUH eleKTpHIHUN cTpyM. EdexTus-
Hi 3HAYEHHS HAIIPYTU Ta CUJIH CTPYMY.

Enexrpuune K010 3MIHHOTO CTpyMy. €EMHICHUN Ta IHIYKTUBHHM omip. Pe3oHaHc cTpymy 1 Hanpy-
ru. KommBanpHUil KOHTYp. PIBHAHHS eleKTpoMarditHoi XBuiii. EHepris eJeKkTpoMarHiTHUX XBUjb. Be-
ktop YMmoBa-IloitHTrHra. BunpomintoBanus aunods. [llkana eaekTpoMarHiTHUX XBHIIb. 3aCTOCYBaHHS
€JIEKTPOMATHITHUX XBUJIb.

OcHoBu enektponiku. HamiBnpoBigaukoBi npuianu. [lincunroBaui. ['eneparopu. EnexTponHO-
npoMeHeBa TpyOka. [IpuHiun aii enexTpoHHOTO ocumiorpada.

3MmicToBHii Moayab 5. OnTuka

Tema 18. 'eomerpuuna ontuka. OcHOBU (poTOMETPIi.

OcHOBHI 3aKOHHM T€OMETPUYHOI ONTHKK. BimOMBaHHS Ta 3aJOMJICHHS CBITJIa Ha MEXI1 JIBOX cepe-
nouil. [Tokasnuk 3amomnenns. [loBue BHyTpimnHe BimOuanHs. [Ipunuun aii cBitioBoay ta (idpoc-
kora. Po3iibHa 31aTHICTh ONTUYHKUX TIPHIIAIIB.

CaitnoBi BenumuuHK. CBiTiI0BMI NOTIK. Cuna cBitia. SIckpaBicTb. OCBITIEHICTb.

Eneprernuni Benumuunu. IloTik BunpomintoBanHs. Cuina BunpoMiHioBaHHs. EHeprernuna sickpa-
BiCTb. EHepreTruHa oCBITJIEHICTb.

Tema 19. XBunboBa onTHKa.

EnexrpomarHiTHa npupoja cBitia. [Hrepdepeniis cimia. KorepeHTHICTh 1 MOHOXpPOMATHYHICTh
CBITJIOBUX XBMJIb. ONITHYHA Ta FeOMETPUYHA JIOBKUHA X0y MPOMEHIB. MeToau CIOCTepeKEeHHs 1HTe-
pdepenuii ceitna. Judpakuis citna. [Ipunmun [toiirenca-Openens. Judpakuiiina pemitka. OcHOBU
rosorpadii. J{ucnepcis citna. [IpuHuun aii ciekTpanbHOTo NpUiIazy.
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[Monspuzanis citna. [Ipupoane i moysipuzoBane cBitino. 3akoH Mamtoca. [lossipusaris cBitiia Ha
MEXI1 MOJALTY ABOX JAieNeKTpuKiB. 3akoH bproctepa. Ontuunuii muxpoizm. [loagiline mpomeHne3anoMm-
nennd. Ilonspuszaniitai npunaay i noysipoinu. OnTHyHa akTUBHICTH pedoBuHU. [IpuHimn poboTtu mo-
nspumerpa. JlocaimpkenHs 0i0J0TTYHUX 00'€KTIB 3a IOTIOMOTOIO MOJIIpU3aliifHOro Mikpockomna. [loms-
PUMETpisi B XapyOBill TEXHOJIOTI.

Tema 20. KantoBa onTuka.

KsanrtoBa npupoja cBitina. @otoH. Maca, immynbce Ta eHeprist poroHa. PoToeneKTpruaHuil e(eKT.
PiBusans Eitnmreiina st potoedexra. UepBoHa Mexka GoTOCeKTy.
3micToBuii moayJab 6. KBantoBa ¢iznka

Tema 21. bynosa 1 ciekTpu aToma.

Bynosa aroma. BunpoMiHoBaHHS 1 TIOTJIMHAHHS €HEpPrii aroMaMu. JIMCKPETHICTh €HepPreTUIHNX
craHiB atoma. [Toctynatu bopa.

Tema 22. XBHJILOB1 BIACTUBOCTI YaCTUHOK.

Xsuni ae bpoiinsa. CniBBigHOUIEHHsSI HeBU3HaueHocTel ['elizenOepra. XBuiaboBa (PyHKIIS Ta 1l
CTaTUCTUYHUMN 3MICT. [IpuHIIMNM e1eKTpOHHOT ONTHKHU. EJeKTpoHHMI MIKPOCKOIL.

Tema 23. Pisusinna llpenunrepa. KsantyBanus.

PiBusnns Ulpenunrepa. KBantyBanna. KBaHTOBI1 uncia enekTpoHa. ATOMHI CHCTeMH 3 OaraTtbMma
eJIeKTpoHaMu. [IpuHIUIT TOTOXKHOCT1 OAHaKOBUX YyacTHHOK. [Ipuniun ITaymi.

Tema 24. BnactuBocTi 1 OyaoBa sapa. PajgioakTHBHICTE.

XapakTepucTuka siapa. SAnepsi cun. [3otonu, 1306apu. Jledekt macu 1 eHepris 3B'a3Ky. SnepHi
peaxuii moainy i cuHTe3y. IIoHSTTS npo siepHy eHEepreTHKy.

Bunu panioakTHBHOrO BUIIPOMIHIOBAHHS. 3aKOH pa/iloakTUBHOTO posmnafy. Crana paiioakTUBHO-
ro po3naay. AKTUBHICTh pamionykminy. I[lepion miBpo3namy. [IpaBuna 3mimnieHHs, psj pagioaKTHBHUAX
nepeTBopeHb. PamioakTuBHI cimelicTBa. OIWHUIN paiOaKTUBHOCTI. B3aemomis pagloakTUBHOTO BH-
MIPOMIHIOBAHHS 3 PEYOBHHOIO.

Tema 25. EnemeHTapH1 YaCTHHKH.

Knacudikarris enemenTapHnx 4yacTuHOK. KBapku. XapakTepuCTHKH 1 B3aEMOJIISI KAPKiB.



4. Opi€eHTOBHA CTPYKTYpPa HABYAJIbHOI IMCUMILIiHH

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
eHepeis

Tema 4. Jlunamixa
0bepmanbHo20 pyxy
meepooco mina

Tewma 5. I'iopoou-
Hamika

Tema 6. MexaniuHi
KOJIMBaHHS. AKycC-
THKa

Pasowm 3a 3micToBUM
Mojyiem |

23

4 4

15

3microBuii Mmoayab 2. Monexynapna ¢izuxka i mepmoounamika

Tewma 7. Ocnosu mo-
JIeKYNIAPHO-
KiHemuunoi meopii

3

1

2

Tema 8. Asuwa ne-
PeHoCy 6 2azax

Tema 9. Peanvui ea-
3u. Monexynapui
A6uUWA 8 PIOUHAX

Tema 10. @azosi
nepexoou

Tema 11. Ilepwuii
3aKOH MepMOOUHA-
Mmiku. Tennoem-
Hicmb 2a3i8

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

Pazom 3a 3micToBUM
MOAyJIeM 2

22

14




MoayJs 2

3micToBuii Mmoayasb 3. Enekmpuxa

Tewma 13. Enexmpo-

10 |1 2 7
cmamuxa
Tema ‘1v4. 3akonu 8 1 2 5
NOCMIUHO20 CIMPYMY
Pazowm 3a 3MiCTOBUM 18 2 4 12
MoJysem 3

3micTroBuii MoayJb 4. Enekmpomazuemusm

Tema 15. Maenimue

6 1 5

noze
Tewma 16. Enexmpo-

} s ) 5 2 3
MAZHIMHA THOYKYIs
Tema 17. Enekmpo-
MASHIMHI KOAUBAHHA 8 1 2 5
Ta XBWII
Pa3omMm 3a 3MicTOBUM 19 2 4 13
Moyiem 4

Monyasb 3

3micToBuii MoayJb 5. Onmuka

Tema 18. I'eomem-
puuna onmuxa. Oc- 6 1 5
Ho8U homomempii

Tema 19. Xeunvosa

8 |1 2 5
onmuka
Tewma 20. Keanmosa 6 1 2 3
onmuKa
Pa3om 3a 3micToBUM 20 3 4 13
MOJyJIEM 5

3micToBuii MmoayJb 6. Keanmosa ¢izuxa

Tewma 21. Byoosa i

4 1 3
CneKmpu amoma
Tema 22. Xeunvosi
61acmueocmi uac- 6 2 4
MUHOK
Tema 23. Pignanus
IlIpeouncepa. Kea- 3 1 2
HMYB8AHHS
Tewma 24. Bracmueo-
cmi i 6yoosa s0pa. 3 1 2
Paoioaxmuenicmo
Tema 25. Enemen- 2 2
MAapHi 4aCMUHKU
Pa3om 3a 3micTOBHM 18 3 5 13

MOAyJIEM 6

YcnLoro roauu 120 18 22 80




5. Temu ceMiHAPCBKHUX 3aHATH
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No KinbkicTs roanu
o/ HazBa temu JeHHA 3a04Ha
dbopma dbopma
He nependayeHo HaBYATBHUM IJITAHOM
6. TeMu NpaKTHYHUX 3AHATH
No KinbkicTs roany
o/ Hasga Temu JICHHA 3a04Ha
dbopma dbopma
He nepenbaueno HaBuaIbHUM TIJIAHOM
/. Temu 1a00paTOPHUX 3aHATH
No KinbkicTh ToanH
A/ Hassa temn JIeHHA 3a09Ha
dbopma dbopma
BumiproBaHHs MBUAKOCTI TiJIa METOJOM OATICTUIHOTO Ma-
1 | THUKA 3 BHKOPHCTAHHAM KOMIT FOTEpPHOI MPOTpaMH. 2
Measurement of body speed by the ballistic pendulum
method using a computer program.
2 BusHaueHHs MOMEHTIB 1HEpIIii TUT 3 BUKOPUCTAHHIM 2
KOMIT FOT€PHOT MPOTPaMHU.
3 Buznauenns koedirieHTa B’s13K0CTi pimuau MetoioM Cro- 2
Kca 3 BUKOPUCTAHHSIM KOMII IOTEPHOI MPOTpaMH.
4 BuzHaueHHs BITHOIIIEHHS TEIJIOEMHOCTEHN Ta3y METOJIOM 2
aniabaTUYHOTO PO3ITUPCHHS.
5 BusHaueHHs enekTpoeMHOCTI KOHIEHCATOpa PE30HAHCHUM 2
METOJIOM
6 BusnaueHHs onopy npoBigHUKA 3a JOMIOMOTOI0 MiCTKa MOC- 2
TIITHOTO CTPYyMY.
7 | BusHaueHHs IHIYKTUBHOCTI KOTYIIIKH. 2
8 Busznauenns koedimienTa Tpanchopmariii i koedimienTa 2
KOPHUCHOI 11ii TpaHchopmaTopa.
9 Jocmimxenns qudpakiiii CBIT/Ia 1 BA3HAYEHHS MEePioTy JH- 2
(hpakiifHOT PEIITKY 3 BUKOPUCTAHHSM Jla3epa.
10 BusHaueHHs KOHILEHTpallii pO3YMHY IIYKPY 32 JOMOMOTOI0 2
MOJISIPUMETPA.
11 BuBueHHS 3aK0HIB 30BHIMIHKOTO (POTOEPEKTY 3 BUKOPHU- 2
CTaHHSIM KOMII IOTEPHOI MPOTPaMH.
Pasom 22




8. CamocrTiiina podoTta
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KinbkicTs roanu

Ne
A/ Ha3sa temnu JICHHA 3a04Ha
dopma dopma
1 | XapakrepucTHkH pyxXy MaTepiabHOI TOUKH. 2
2 | 3aKOHHM KJIACUYHOT 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€peKEHHS MOMEHTY IMITYJIBCY.
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 MBUAKOCTSIMH.
8 3aranbHe piBHSHHS nepeHocy. [qudysis. Buyrpinne Teprs. 5
TemnonpoBiIHICTb.
9 PiBusinusa Ban-nep-Baannca. IloBepxHeBa eHepris 1 oBep- 4
XHEBUH HATSIT.
BumnapoByBanHs 1 konzaeHcauis. Bosoricte mnositps. Ku-
10 | minms. ITnasmenns i kpucramizamis. CyOmimaris. dasosa 2
JiarpaMa CTaHy peYOBHHH.
11 [Tepmmii 3ak0H TepMOAMHAMIKK. AiabaTHYHUHN TPOIIEC. 5
TennoemHiCTh rasis.
12 Hpyruii 3akoH 'TepMOI[I/IHaMiKI/I. TennoBuii aBuryH. [{ukn 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 notenrianis. SBuie 3eeoeka i [lenpThe. ITpuHImI 5
Iii TepMOTIapH.
Marsitae nose. Teopema nmpo NUPKYIAIIIO BEKTOpa MarHi-
15 | THOi immykmii. MarHiTHi BJIacTHBOCTI pev4oBHUHHU. Edekt 5
XoJuia.
16 3akoH enekTpomarHiTHoi iHaykIiil. Tpancdopmartopu. Enep- 3
Tist Mar”HITHOTO MOJIS Ta il 00'€MHA r'yCTHHA.
EnexTpomarHitHi KOJMBaHHS 1 XBHWJII Ta iX BJIACTHBOCTI.
17 | Enexrpudte KoJio 3MiHHOTO CTpyMy. PiBHSHHS elleKTpomar- 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 €HEPreTUYHUX CTaHiB aroma. [Toc- 3
Tynatu bopa.
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29 XBwuui e bpoiinst. CriiBBiqHOMIEHHS HeBU3HA4YeHOCTEH [ eii- 4
3eHOepra. XBuiboBa QYHKIIiS Ta i CTATUCTUYHUHN 3MICT.

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

24 | pajioaKTUBHOTO BUIIPOMIHIOBAHHS. 3aKOH PaIi0aKTHBHOTO 2
po3may.

o5 Knacudikaris enementapaux yactuHok. KBapku. Xapakre- 5
PHUCTHKH 1 B3a€EMO/Iisl KAPKIB.

Pa3zom 80

9. InauBiAyaJbHI 3aBIaHHS
He nependaueni HaBuyaIbHUM IUIAHOM.

10. MeToan HaBYaHHS

Tpaauuiiini MmeToau (TeXHOI0TiT) HABYAHHS:

Jlekuisi — TOT1YHO BUBEPUIEHU, HAYKOBO OOIPYHTOBAHMI! 1 cCHCTEMaTU30BaHUHN BUKJIAJ [IEBHOTO
HayKOBOTO a00 HayKOBO-METOJIMYHOTO MUTAHHS, LTIOCTPOBAHUM, 32 HEOOXIAHOCTI, 3ac00aMi HaOYHO-
CTi1 Ta AeMOHCTpaliero gocaiaiB. Jlekuis noknukaHa GopMyBaT B CTYJEHTIB OCHOBU 3HaHb 3 MEBHOI
HayKOBO{ rajy3i, a TakoK BU3HAYUTH HAIIPSIMOK, OCHOBHHI 3MICT 1 XapakTep yCiX 1HIIUX BHJIB HaB4a-
JIBHUX 3aHSTh Ta CAMOCTIHHOT POOOTH CTYJEHTIB 3 HABYAIHHOI TUCIIATITIHY.

JlabopaTopHe 3aHATTH — BUJ 3aHATTSA, Ha SKOMY CTYAEHTHU MiJ KEpIBHULTBOM BHKIIaJgadya
MPOBOJIATH HATYPHI 200 IMITAIliH1 €eKCIEPUMEHTH YU JOCTITN B CTEIIAIbHO 00JIaIHAHNX HaBYAITbHUX
maboparopisix 3 BUKOPUCTAHHSIM yCTaTKyBaHHS, IPUCTOCOBAHOTO I YMOB HAaBYaJbHOTO MPOIIECY.
JIMIakTUYHOIO METOI0 JabOpaTOPHOTO 3aHATTS € MPAKTUYHE MIITBEPIKEHHS OKPEMHUX TEOPETUYHUX
YMIiHb Ta HABUYOK pOOOTH 3 1aOOpaTOPHUM YCTATKYBaHHSIM, 00JIaTHAHHSIM, 00YHCIIIOBAILHOIO TEXHI-
KO0, BHMIPIOBIBHOIO amaparyporo, METOJUKOI EKCIEPUMEHTAIBbHUX JOCHIKEHb Y KOHKPETHIN
MpeAMETHIN TaTy3i.

InauBinyanbHi 3aHATTA — TIepen0avyarOTh CTBOPEHHS YMOB JIJIsl HAWIIOBHIIIOT peaii3ailii TBOp-
YUX MOXJIMBOCTEH CTYACHTIB, sIKI BUSBHJIM OCOOMBI 3/1I0HOCTI B HaBYaHHI Ta 310HOCT1 O HayKOBO-
JOCITITHOT pOOOTH 1 TBOPUOT AISNIBHOCTI. [HAMBINyanbH1 3aHATTS, K MIPABUIIO, TIPOBOIATHCS Y HEAyIH-
TOPHUH Yac 3a OKpeMuUM TpadikoM, CKIaJACHHM Kadeaporo 3 ypaxyBaHHIM HOTPEO 1 MOXKJIMBOCTEH
CTYyIEHTA.

InHoBaniiini MmeToam (TexXHO0JI0ril) HABYAHHS:

IIpo6aemMHi Jieknii — HarpaBJieHI HA PO3BUTOK JIOTIYHOTO MHCIICHHS CTY/ICHTIB 1 XapaKTepu3y-
I0TbCS THM, 110 KOJIO TUTaHb TEMH 0OMEXYEThCSI TBOMA-TPhOMa KIIFOYOBUMH MOMEHTAaMU; yBara CTy-
JICHTIB KOHIIGHTPYETHCSI HA MaTepiali, sSIKHi He 3HaIIoB BimoOpaxeHHs B migpyunukax. [Ipu Bukia-
JaHH1 JIEKII1 CTYJIeHTaM Jal0ThCsl MUTaHHS AJIsi CAMOCTIMHOTO pO3MIpPKOBYBAaHHS, MPOTE JIEKTOP caM
BIJINIOBi/Ia€ HAa HUX, HE YEKAIOUM BIAMOBINEH cTyneHTiB. CucTeMa MUTaHb y XO/1 JIEKIii CIIOHYKa€e CTY-
JICHTIB CKOHIIEHTPYBATHUCS 1 TOYATH aKTUBHO MUCJIMTHU B MOLIyKaX MPaBUIBHOI BIAMOBIL.

PoGoTa B Majux rpynmax — BUKOPHUCTOBYETHCS 3 METOIO aKTHBi3alii poOOTH CTYAEHTIB MPHU
MpOBeJIeHH1 TabopaTOpHUX 3aHATh. Lle Tak 3BaHi IpyNu MCUXOJOTIYHOTO KOMQOPTY, € KOKEH ydac-
HUK BiJIrpa€ CBOIO OCOOIUBY POJIb 1 IEBHUMHU CBOIMHU SIKOCTSIMH JIOMOBHIOE 1HIINX. BukopucTaHHs
1i€1 TEXHOJIOTIi 1a€ 3MOT'Y CTPYKTYpyBaTH J1a00paTOpHi 3aHATTS 3a (POPMOIO 1 3MICTOM.

11. MeToan KOHTPOJIIO
I'onoBHMIA 3aci® TOCATHEHHS MOCTABJICHUX IUIeH — KOMOIHAIliS TOTOYHOTO, MOIYABHOTO 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 OaJiy 32 BUKOHAHHS MOJYJIbHUX TECTOBUX 3aBJIaHb.

12. Po3noaiJ 6aJiB, IKi OTPUMYKOTh CTYAeHTH NPU GOPMi KOHTPOJIIO «3AJTIK»

[Torounwnii (MOyIbHUN) KOHTPOJIb
) . ) . 3MiCcTOBUH
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 3apaxoBaHo 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. KosanwoB JI.€., Mukonaituyk M.H, ®ax B.I'. JlaGopaTopuuii npaktukym 3 ¢izuku. YactuHa 2.
Enextpoaunamika. Ontuka. ATomHa (izuka: HaByanpHuil NOCIOHUK AJIsl CTYAEHTIB. — YMaHb: "Anmi",
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 1O BUKOHAHHS CaMOCTIiH-
Hoi poboTH. - YMans: BIIL] "Bizasi", 2017. - 80 c.

14. PexoMeH0BaHa JiiTeparypa

ba3osa
1. Insianx H.J., KoBanbos JI.€., [To6epexens L.1. dizuka: HaBUaTbHUN NOCIOHUK 7S CTYICHTIB. —
Ymanb: BIII «BizaBi», 2022. — 169 c.
2. Kyuepyk .M., I'op6auyk [.T. 3aransuuii 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. Coponwmii A.lL., Jlera FO.I'.OcHoBu (hi3uku 3 3a1auamM 1 IPUKIIAIAMH iX
po3B’s3yBanHs. - K.: Konmgop, 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.

Jlonomixkna
1. borarpka I.I". Ta in. 3aranshi ocHoBu (isuku /I.I°. Boranpka, JI.b. I'onosko, 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 eKCTIepUMEHT 1 MaTeMaTuuHui anapar ¢isuku: Hapuansauil nocidnuk. / Kopa-
1608 JI.€., KpacuoGoxknii FO0.M., Maptuuiok M.T., 3amaxoscbknii M.10. — Kuis: HaykoBuii cBiT. —
2003. - 9%4 c.

15. Indopmauniiini 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. ucrantiiiia ocsita. YMancekuii HYC
https://moodle.udau.edu.ua/course/view.php?id=143
4. Caitr kaempu MaTeMaTHKH 1 GIBUKA
https://math.udau.edu.ua/
5. Haykosa 6i0mioteka 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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