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BCTYII

[Iporpama HaBuanpHOi AucHHIUTiHKM «®Di3uKa» CKIaJeHa BIANOBIAHO JO OCBITHBO-
npodeciiiHoi mporpamMu MiArOTOBKH OakanaBpa criemianbHocTi E4 Hayku npo 3emutro, OCBiTHI
nporpamu «['eonoriuHa 3ioMKa, TONIYKHU i PO3BiJIka KOPUCHUX KomanuHy, «I eosoris HaQTH 1
razy».

1. Onuc HaB4YaAJIBLHOI JUCHUILIIHA

1.1. Merta BUKJIaJaHHA HABYAJILHOI AUCIUILIIHA
MeTor0 BUKIAJaHHS HaBYAJIbHOI JUCHUIUIIHK € (GOpMyBaHHS y CTYJEHTIB 3HaHb Ta
NPaKTUYHUX HABUYOK B raiy3i (i3WKW, TOCHIJOBHE BUBYCHHS CTYJCHTAaMHU (QyHIaMEHTAIbHUX
GIBUYHMX 3aKOHIB 11 PO3YMIHHSA U TIOSICHEHHS 3arajlbHUX 3aKOHOMIPHOCTEH TPUPOJIH,
dbopMyBaHHS Y CTYJEHTIB HAYKOBOTO CBITOTJISITY 1 Cy4acHOTO (Pi3HYHOTO MHUCIICHHSI.

1.2. OcHOBHI 3aB1aHHS BUBYECHHSA JUCIHILIIHA

OcHOBHI 3aBJaHHS BUBYEHHS TUCIUIUIIHU TMOJSATalOTh B TOMY, IIO0 HagaTH CTyJEHTaM
TEOPETUYHI 3HAHHSA 3 OCHOBHUX (YyHIAMEHTAJIbHUX IOHATh KJIACHYHOI Ta CydacHOi (i3UKH;
HAaBUYNUTH I1X BHKOPHCTOBYBAaTH OCHOBHI (I3MYHI 3aKOHHM Yy CBOIH MOJANbIIi mpodeciiHii
JUSUTBHOCTI; O3HAMOMHUTH CTYACHTIB 3 OCHOBHMMH NPHHIMIIAMH Ta METOJIaMU BUMIPIOBaHb Y
¢bi3umi, chopMyBaTH HABUYKH TIPOBEACHHS (PI3MUYHOTO EKCIIEPUMEHTY 1 OIlIHOK IOXHOOK
BUMIPIOBaHb B paMKax JIaOOpaTOpHUX poOIT; crpuATH (OPMYBAaHHIO B CTY/ACHTIB HayKOBOT'O
CBITOIUISITY 1 Cy4acHOTo (Di3UYHOTO MUCIICHHS.

1.3. KinbkicTh KpeauriB — 3
1.4. 3araapHa KiJbKicThL roauH - 90

1.5. XapakTepucTHKA HABYAJIbHOI IV CUMILIIHU
HopmaTtuBHa
[Jenna ¢popma HaBuaHHS ’ 3aoyHa (quctaHuiiHa) dopMa HaBYaHHS
Pix miaroroBku
1-it \ 1,2-i
Cemectp
2-i \ 2-i
Jlexii
24 rog. | 4 rop.
[IpakTuuHi, ceMiHapChKi 3aHATTS
He nepenbaueni | He nepenbaueni
JlaGopaTopHi 3aHATTS
24 rog. ’ 4 rop.
CawmocriitHa po6oTa
42 ron. ’ 82 rox.
IHauBITyalIbHI 3aBIaHHS
He nepenbaueni

1.6. Ilepesik KOMIIETEHTHOCTEMH, 110 opMY€ TaHA TUCHUILIIHA:
K3 3naTHicTh 3aCTOCOBYBATH 3HAHHS B IPAKTHYHUX CUTYaIlisX.
CK15 3patHicTh 3acTocoBYBaTH 0a30Bi 3HaHHS (i3UKH, XiMii, 010J10Tii, €KOJIOTii, MATEMaTHKH,
iHpOpMaLifHUX TEXHOJIOTIH TOIIO NpW BUBYEHHI 3emii Ta ii reocdep, pedyOBUHU 3eMHOI KOpPH,
MOKJIa1B KOPUCHUX KOMaIMH. Po3ymiTHCs Ha kiacudikaiisix Ta CyTHOCTI T€0JOTIYHUX 00’ €KTIB Ta
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IPOIIECIB.

CK16 3naTHicTh 31iiicHIOBaTH 301p, peeCTpaIliio 1 aHali3 JaHUX 3a JIOMTOMOTOIO BiJIMOBITHUX
METO/IB Ta TEXHOJOTTYHUX 3aC00iB Y NOJIBOBUX Ta JAOOPATOPHUX YMOBAX.

CK17 3paTHICTh 3aCTOCOBYBAaTH KIJBKICHI METOIM TIPH JOCITIDKEHHI reocdep (reosIoTiaHuX
00’€KTIB Ta MPOIIECIB).

K18 3nmarnicte 10 BcebiyHOro aHamizy ckiamy i OymoBu reocdep (reonoriyHux 00’€KTIB Ta
MIPOIIECIB).

K19 3parnHicTh IHTErpyBaTH IIOJBOBI Ta JIAOOPATOPHI CIIOCTEPSKEHHS 3 TEOPIEKD Yy
HOCJHITIOBHOCTI: BiJl CHOCTEPEKEHHS 10 PO3Ii3HABAHHS, CHHTE3Y 1 MOJICIIIOBAHHSI.

1.7. Illepenik pe3yJbTaTiB HaBYaHHS, 110 GOPMY€E JaHA TUCHUILTIHA:

P07 3acrocoByBatu Mopeni, Meronu (izuku, ximii, Oiomyorii, ekomorii, MaTeMaTHKH,
1H(pOpMaLIHHUX TEXHOJOTIH TOHIO IPHU BUBYEHHI MPUPOJHUX HpOLECiB (OpPMYBaHHS 1 PO3BUTKY
reocdep, 3¢eMHOI KOpH Ta Ipo1eciB (POpMyBaHHS KOPUCHUX KOIAJIMH, Y TOMY YHUCII HAaTH 1 rasy.

P15 Bwmitu obupaTd onTUMajabHI METOJIM Ta IHCTPYMEHTaJIbHI 3aco0M UIs MPOBEACHHSA
JIOCITIKEHB, 300py Ta OOpOOKH TaHHMX.

HUIIXOM (POpPMYBaHHS CUCTEMHU 3HAHb TA YMiHb!
3HaTH: (QyHAaMEHTaNbHI MOHATTA 1 3aKOHM KJIACHYHOI 1 cy4acHoi (i3UKH, cydacHi MeToau
GIBUYHMX JOCIIDKEHb Ta iX 3aCTOCYBaHHS MPH BUPIMICHHI TCOPETUYHHUX 1 MPAKTHYHHUX 3a/ad B
HayKax Ipo 3eMI0; CydacHi JOCHIIHUIBKI NPWIAAM Ta OCHOBHI MNPUHIMIHU iX pPOOOTH.
HaWBaKJIMBIII METOIH TOCTIIKCHHS (PiI3MUHUX SBHIIL;
BMITH: BUKOPUCTOBYBATH MOJICNIbHI YSBJICHHS 1 (DI3MUHI 3aKOHH JJIsl aHAJi3y HNPUPOAHUX SIBHUIL 1
MpOIIECiB, IO TMPOTIKAIOTh B PI3HUX (PI3UYHUX CHUCTEMax; MPaBUILHO BHU3HAYATH MEXI
3aCTOCYBaHHA PI3HUX (I3UYHUX TOHATH, 3aKOHIB, TEOpid; OIIHIOBATH CTYIIHb JIOCTOBIPHOCTI
pe3yJbTaTiB, OTPUMAHUX 32 JOMOMOTOK €KCIICPUMEHTAIBHAX METO/IIB JIOCIIPKEHHS; IPAIIOBATH 3
7a00paTOPHUM  YCTATKyBaHHSM, OI[HIOBATH TOXHOKM BHMIpIOBaHb, BOJIOJIITH OCHOBHHMH
MeToAaMH poOOTH 3 (hi3HUHOIO arapaTyporo.

1.8. IlpepekBi3uTu: 3arajgbHe pPO3yMiHHSA (I3UYHUX TPOIECIB Yy MeXKaxX MPOrpaMu 3arajibHOI
CepeIHLOT OCBITH.

2. TemMaTHYHU IJIAH HABYAJIHLHOI TUCHHUILTIHA

Po3nin 1. Mexanika. MoJiexyJsipHa ¢gi3nka Ta TepMOAUHAMIKA

Tema 1. Mexanika.

1-1. KinemaTuka Ta 1MHaAMiKa MOCTYNAJbHOIO i 00epTaIbLHOIO PYyXiB.

MarepianpHa Touka. Cuctema Bimuiky. Pamiyc-Bektop. Bekrop mepemimenss. Tpaekropis.
Hlmsax. Kinematnunuii 3akoH pyxy. UIBuUAKICT 1 TPUCKOPEHHS MOCTYMaJIbHOTO PYXY.
[TpuckopenHs npu KpuBOIiHIHHOMY pyci. KyToBa MIBUIKICTh Ta KyTOBE MIPUCKOPEHHS. 3B'A30K MIXkK
JTHIHHOIO Ta KyTOBOIO MBHAKOCTSIMH. Pyx 3emumi. MastHuk ®yko. JliHiliHa 1 KyTOBa MIBHIKOCTI
3emui.

[Tepmmii 3akoH HeroToHa. [HepiianbHi cuctemu Bimmiky. [Ipyruii 3akon HetoroHa. Immyiisc.
OcCHOBHE PIBHSHHS JUHAMIKH MOCTyHanbHOTO pyxy. TpeTiii 3akoH HetotoHa. MomenT cumu. [lapa
cwi. MomeHTt iHepuii. MomeHT immyibcy. OCHOBHE pIBHSIHHS IUHAMIKH OOEpPTaIbHOTO PYXY.
MowmenT iHepuii 3emii. BiabHi oci obGepranus. ['ipockomu. I'ipockomiunmii edexrt. Ilpenecis i
HyTauig oci obepranHs 3emiui. Heinepmianbhi cuctemu Bimimiky. Cwin iHepuii B 00epTalbHUX
cucTeMax BUUTIKY — BiAlIeHTpoBa cuia iHepuii, cuna Kopiomica. Bnus ob6epranns 3emii Ha pyx
tin. Cuna Kopiotica 1 HanpsM pyXy MOBITps B aTMocdepi 3eMti.

1-2. I'pasiTaniiine nose 3emii. Cuiiu B MexaHiui.



3akoH BcecBITHROTO TsokiHHA. Cuina Tsoxinaa. Bara tina. HeBaromicrs. BinbHe magiHHS TIIL.
3aJIe)KHICTh MPUCKOPEHHS CHIIA TsDKIHHS BiJI: BUCOTH, TIMOMHU, TYCTUHHU Ta reorpadiqHoi MUPOTH.
I'paBiTamiiine mone 3emii Ta ioro xapakrepucTuku. I'paBimerpis. Buznauenns macu 3emii 1 aesiki
xapakTepucTuku 3emii. Cuau TepTs.

1-3. Eneprisi. Po6ora. 3akoHu 30epe:xeHHs] B MeXaHilli.

[TonsTTst eneprii, pobotu Ta motyxkHocti. KiHeTnuHa Ta moTeHmiasibHa eHeprii. Kinernuna
ehepris 3emui. Emnepris mnpyxnoi nedopmarii. Bynkaniuna enepris. KoncepBatuBHI Ta
HEKOHCEPBATUBHI CHIIH. 3aKOHHU 30€peKEHHS B MEXaHIIll: €HEeprii; IMITYJIbCy; MOMEHTY IMITYJIbCY.

1-4. ®i3n4Hi 3aK0HU piauH i rasis.

Tuck B HepyxoMuX piauHax i razax. 3akoH Ilackamnsa. Cromydeni mocyauHu. 3aKoH ApxiMena.
[InaByuicte Tin. PiBHsHHA Hepo3puBHOCTI Teuii. PiBHsHHA beprymni. Tewis B’S3K0i piguHH.
®dopmymna [lyaseiuns. Jlaminapauit Ta TypOyJIeHTHHI pexkumu Tedii. Yuceno PeitHonpaca. Pyx tinm y
pimuHax i razax. ®opmymna Crokca.

Tema2. MousiekyasipHa ¢izuka Ta TepMOIHHAMIKA

2-1. IlepeOyBaHHsI pe4OBHHM B PI3HUX arperaTHux craHax. OCHOBHI NOJIOKEHHS
MOJIEKYJISIPHO-KiHeTHYHOI Teopii peuoBuHu. I'a3n.

MoueKkyJISpHO-KIHETUYHUN 1 TepMOJUHAMIYHUN MeToau. MaKpOCKOMNIYHI MapaMeTpu CTaHy
pedoBuHU. AGCONMIOTHA TeMiiepaTypa. BumiproBanHus Temnepatypu. TemmepaTypHi mkand. Moenb
ineanpHOTO ra3y. PiBHsHHs ctany. [IposiBu B atMocdepi 3emiti razoBux 3akoHiB (boitns-MapioTra,
Ieii-JTroccaka, Hlapmst). OcHOBHE PIBHSHHSA MOJICKYJISIPHO-KIHETHYHOI Teopii rasiB. PeanbHi rasm.
PiBHsHHs Ban-nep-Baanbca. TeopeTuuHi Ta €KCIEPUMEHTAIbHI 130TEPMHU PpEAJIBHOrO Trasy.
[otpiitna Touka Bogu. Kputnuna temneparypa. 3piKeHHs Ta3iB.

Atmocdepa 3emii. AtmochepHuit Tuck. bapomerpuuna dopmyna. bapomerpu. TermoBuit
pexxum armocdepu. Posznozin bonbimana.

2-2. SIBuIIAa IEpeHocCy.

Cepennst oBkuMHa BUIBHOrO mpodiry Mmonekyn. Bakyym. [dudyzis. Ocmoc. OcMoTHYHHN
tuck. TeronpoBigHicTe. Konsekuis. I[IpomeneBuii TtemnooOmin. Konpekuiss B armocdepi.
Buytpimne teprs.

2-3. MoJieky1sipHi IBMIIIA B piAUHAaX.

XapakTepucTUKa PiAKOro craHy pedoBHMHU. OCOOIMBOCTI TEMJIOBOTO PO3MIMPEHHS BOJH.
[ToBepxHeBuil HaTAr, MOBepXHEBa eHeprid. [loBepxHeBi SBUIAa Ha MEX1 PIIUHU Ta TBEPAOrO Tiia,
nBoX piguH. IloBepXHEBO-aKTUBHI pE4YOBHMHHM. THCK MiJ BHUKPUBICHOIO IOBEPXHEIO PIiJUHH.
®opmyna Jlamnaca. SBuie kaniaspHOCTi. BunapoByBaHHS Ta KMITIHHS PiAWMHHU.

2-4. OcHOBH TepMOJAMHAMIKH.

BuyTpimns enepris cuctemu. Pobota 1 Temnora sk ¢popmu nepenaBaHHs eHeprii. [lepmmii
OPUHIUI TepMOAMHAMIKU. TemnoeMHICTh ifeanbHOro rasy. PiBHAHHS Maepa. I[3ompouecu:
130XOpHHM, 1300apHUM, 130TepMIuHUM, aniabaTuuHuil (piBHSAHHS, poOota). Po3monin eneprii 3a
CTYNEHSIMHU BUIBHOCTI. BHYTpIlIHS eHepris ieanbHuX Ta peaqbHuX ra3is. O60poTHI Ta HEOOOPOTHI
nporecu. Jlpyruii mpuHIMN TEPMOJAMHAMIKH B 130JIbOBaHIM Ta BIIKPUTIH cucTeMax. TeruioBi
JBUTYHM Ta HaBkoiuinHe cepenosuiie. Llukn Kapno. EnTpomis. 3akoH 3pocTaHHs €HTpoIi B
130;1b0BaHIi cuctemi. TepmonuHaMiyHa €HTpoOMisl Ta JPYrHidl NPUHIUI TEPMOJWHAMIKH Y
BIZIKPUTUX cUCTeMax reorpadiunoi 000soHkH. TpeTiil MpuHIMT TEPMOAMHAMIKH.

Po3oin 2. Enekmpuxa i maznemusm. Konueannsa i xeui.

Tema 3. EnekTpuka i MarueTusm.

3-1. EnekTpuuHe moJie. Pe4yoBrHA B €JIeKTPUYHOMY IOJIi.

Enextpuunuii 3apsin. 3akoH 30€pexeHHs eNeKTpUYHOro 3apsany. 3akoH Kymona.
JlienekTpuyHa TPOHUKHICTH cepepoBulia. HampyskeHicTe enekTpuyHoro mois. [lpunnun
cynepno3urii. JIinii HanpyxeHocTi. Po6oTta cui enekrpocratuaHoro nodst. [loreniian. 3B'130k Mixk
HAlpPY’>KEHICTIO 1 TIOTCHINAJIOM  EJIEKTPOCTAaTHYHOTO Toyisg.  EKBIMTOTEHINadbHI  MTOBEPXHI.
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[IpoBigHMKH 1 Ai€JIEKTPUKU B €JIEKTpOCTaTHYHOMY moixi. Bumm momspuszarii. 3B'S30K BEKTOPY
nonsipusaiii P 3 Bexropom nanpyxkenocti E . Jlienekrpudna cipuiinstiusicts peuosunu. Bexrop

enextpuunoi inaykuii D . 38’s30k Mik Bektopamu D i E . Enexrpoemuicts. Konmencaropu.
Enepria 3apsypkeHoro konaeHcatopa. Enepris enextpuuHoro mnoss. Enexkrpuune mosie 3emui i
JKUBa IPUPOJA.

3-2. [TocTiliHui eJJeKTpUYHUH cTPYM. EjleKTpu4HMIi CTPYM B pe4OBHHI.

Cuna enextpuyHoro ctpymy. I'yctuHa ctpymy. EnexrpopymiitHa cwia 1 Hampyra. 3aKOHH
Oma. Enexktpuunuit omip. Hanmposignicte. 3akonu Jxoyns-Jlenuma. IloTyxkHIiCTh cTpyMmy.
[TocninoBue Tta mnapanensHe 3’enaHaHHdA. [IpaBuna Kipxroda. 3azemieHHs. 3anoOiKHUKU.
Enextpuunmii ctpy™m y razax. bamckaska. I'pomosinsia. ITna3sma. EnextponpoBigHicTs aTMochepu
3emii. Enexkrpuunmii ctpym y piaunax. Enexrpomnis. 3akon ®apanest.

3-3. MarHiTHe noJjie y BAKYyMi Ta pe4OBHHi.

Ianyknis marnitHoro mosst. Jliwii iaykmii. [lpuanun cyneprosumii. 3akon bio, Casapa i
Jlarmaca. MarHiTHe moJie TPSIMOrO MpOBigHWMKA 31 cTpyMoM. [IOTIK 1 HUPKYIAIisS BEKTOPY

maruitHoi inaykuii B . Marnitae none conenoina. Cuna Ammnepa. Cuna Jlopenua. Ionspui csiisa.
Mac-criekrpomerpisi. [IpuckoproBadi 3apsPKEHUX YaCTHHOK.
MarHiTHi BIACTMBOCTI pe€4OBHMHHM. MarHiTHI MOMEHTH €JIEKTpOHIB 1 atomiB. CmiH. Bekrop

HamardigeHocTi. Hampy»eHicTe MarditHOro moss. 3B's30k Mik Bekropamu J i H. Maruitna

CHIPUHHATIUBICTS. MarniTHa NpPOHUKHICTH. 3B's30k Mixk Bektopamu Bi H. Bugu marnerukis:
JiaMarHeTUKH, TapaMarHeTUKH, (epOMarHeTUKH.

3-5. EnekTpoMaruiTHa iHayKuisg. 3SMiHHMH eJIEeKTPUYHUH CTPYM.

SBunie enexkrpoMardiTHoi iHAYKII1. 3akoH Dapanes. [Ipaswio Jlenna. 3MiHHUN eIEKTPUIHHIA
cTpyM. Buxpose enektpuune mosie. BuxpoBi crpymu. SBumie camoiHmykiii. I[HIyKTHBHICTBH
conenoina. Tpanchopmarop. [lepenaua enexrpuunoi eHeprii. EHeprist MarHiTHOTO mojsl. MarHiTHe
noJie 3eMJIi 1 )KMBa PUPO/IA.

Tema 4. KomBanHs i XBHIII.

4-1. Mexaniuni konmuBanHns. IIpy:kui xBuoIi.

I'apmoniuHi konuBaHHA. ["apMoHiuHUN ociunsaTop. EHepris KoiauBaabHUX IPOIIECIB.
Mastauku. KonmuBanbHuil pyx 3eMHOiI KOpu. 3racaioyi KOJMBAHHA Ta IX XapaKTEPUCTUKH.
Bumymeni konuBanHs. Pe3onanc. fBumie pe3onancy B npupoji. Bumyu npykHUX XBWIb. DpOHT
XBWII. XBWIbOBa TOBepxHS. PiBHsHHA xBwmi. LIBHAKICTH mOmmMpeHHs XBWIb. EHEpris XBui.
BekTop YMoBa. 3BykoBi xBwii. ['yunicts 3ByKy. IlIBuakicTs mommpeHnHs 3Byky. Edekt Jlomiepa.
YapTpasByk Ta iHppa3Byk. ['igponokaris. Y qapHi XBUII.

4-2. EnekTpuuHi kosiuBaHHs. EjekTpoMaruitui xBmii.

KomuBanbuuit koHTyp. CTpy™M 3MmimieHHs. EnxexTpoMarnitHi xBuii, ixai BiacTuBOCTi. TToTik
eneprii. Bekrop Ilo#itinra. Illkama emekTpoMarHiTHUX XBWIb. IIpo30picTh 1 HEMPO30piCTh
PEYOBHHU JJIsl €NeKTPOMarHiTHOi xBuii. 3akoH byrepa —JlamOepra. IlommpeHHs paaioXBUIIb.
EnexrpomarnitHe 3a0pygHEHHS.

Po30in 3. Onmuxa. Enemenmu ¢pizuku amoma i amommnozo aopa.

Tema 5. OnTHka.

5-1. OcHOBHI 3aKOHM reOMeTPUYHOI ONITHKHU. XBUJIbOBA ONTHKA.

OcHoBHI 3aKk0oHM reoMeTpuuyHOi onTuku. [lokazHuk 3anomnenHs. [Ipunuun ®depma. IloBHe
BHYTpimHe BinOuBanHA. CiTionpoBoau. CeiTiioBa xBuist. [HTepdepentis ceitna. IaTepdepentis
CBITJIa MpH BiIOMBaHHI BiJ TOHKUX IUTACTUHOK. [IpakThyHe 3acTOCyBaHHsS IHTEpQEpeHIlii.
300pakeHHs B ONTHYHUX cucTemax. OntuuHuil mikpockon. Judpakuis csitia. [loaspusarop 1
aHamizatop. 3akoH Mamoca. Cnocobu mnonspusauii cBitia. 3akoH bprocrepa. [loxsiiine
3asomiieHHs1 nipomeHiB. [{uxpoism. [omspoinu. Obepranns miouHu nonspusauii. [loxspumerp.
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Edexr @apanes. Llltyuna ontuuna anizotpomis. Edexr Keppa. Ilornunanns cBitna. Komsopu Tii.
Poscisaus cBitina. OnTudHi sBUIA B aTMOocdepi.

5-2. KBanTOBa npupoaa BUNPOMIHIOBAHHA. XBHJIbOBI BJACTHBOCTI Pe4OBHHH.

TennoBe BUMpPOMiIHIOBAaHHS 1 JitoMiHecteHiis. JlroMmiHectieHTHUI anammi3. 3akoH Kipxroda.
3akOHM BHIIPOMiHIOBaHHS 4YopHoro Ttima. @Popmyna Ilnanka. Ksantu cBitna. CoHsiuHe
BunpomiHtoBanHs. Dortoedekr. YepBona mexa ¢oroedexry. XBwini ae bpoiinsa. Judpaxiis
€JIEKTPOHIB Ta IHIIMX YAaCTUHOK. ENeKTpOHHUI MiKpOCKOTI.

Tema 6. EnemenTn ¢izuku atroma i aToMHOIO0 sijipa.

Mogens atoma Pesepdopaa. Iloctynatu bopa. Jliniituati ciektpu. CrieKTpajdbHHIA aHai3.
CrioHTaHHe 1 BHMyIIeHe BUNpOMiHIOBaHHA. Jlazepm 1 1iX 3acTocyBaHHs. PeHTreHiBchbke
BUIIPOMIHIOBaHHA Ta Horo BUkopuctanus. CKiIaj i XapaKTepUCTUKN aTOMHOTO sifpa. SnepHi cuiu.
PamioaktuBHiCT. 3akoH pamioakTHBHOTO po3naxy. Ilepiog miBpo3many. bionoriuna mis
10HI3YIOYOTO BUIPOMiHIOBaHHA. Jlo3uMeTpis. 3axUCT BiJ 10HI3yIOHWOTro BHIPOMiHIOBaHHS. Bik
TipCBKUX TOpPiA 1 paaioaKTHBHICTh. EKCIIEpUMEHTallbHI METOIM PEECTpallii pajlioaKTHBHUX
BUIIPOMIHIOBaHb 1 YaCTHHOK. EHepris 3B 3Ky aroMHuUX sap. SnepHi peakmii moniny. JlaHirorosa
peaxkiis. TepMosiiepHa peakitis.

3. CTpyKkTypa HaBYAJBHOI IMCUMILTiHI

HasBu po3ainiB i Tem Kinekicts roaus
neHHa hopma 3ao4yHa opma
yYCBOTO y TOMY YHUCII YCBOTO y TOMY 4YHUCIi
A | o | nab. | iHAa. | c.p. a1 | o | nab. | iHA. | c.p.
1 2 314 5 6 7 8 9 10| 11 12 | 13
Po3aia 1. Mexanika. MoJiekyJsipHa i3uka Ta TepMOAUHAMIKA.
Tema 1. Mexanika 14 4 4 6 13 1 12
Tema 2. 17 5 4 8 19 1 2 16
MounekynspHa (izuka
Ta TEPMOAMHAMIKA
Pa3owm 3a posaisiiom | 31 9 8 14 32 2 2 28
Po3nin 2. EaexTpuka i marneTusm. KosiuBanus i XxBuui.
Tema 3. Enextpukai | 24 6 10 8 21 1 2 18
MarHeTH3M
Tema 4. KonmuBanus i | 8 2 6 10 10
XBHITI
Pazom 3a pozmisiom 2 | 32 8 10 14 |31 1 2 28
Po3aia 3. OnTuka. EjiemenTn (izuku aToma i aToOMHOr0 siapa.
Tema 5. Onmuka 19 5 6 8 17 1 16
Tema 6. Enemenmu | 8 2 6 10 10

Qizuxu amoma i

aAmoMHO20 0pa
Pazom 3a pozdinom 3 | 27 7 6 14 |27 1 26

Yceboro romun | 90 24 24 42 190 4 4 82
4. Temu J1a00PATOPHHUX 3aHATH
Ne Hasga Temu Kinpkictb
3/m TOJIUH
JIEHHa | 3a04Ha
1 | IlpaBuna 6e3nexu. [ToxuOku mpu BUMiproBaHHI (i3UIHUX 1
BEJIMUUH.




Jlaboparopui pobotu 3 mexaHiku: 1) J[MHaAMika MOCTYMalbHOTO
pyXy. BuBUeHHsI 3akoHIB 30€peKEHHS Ha MPUKIAIl TMPYKHUX Ta
HEMPYXHUX yaapis. 2) MexaHiuHi KOJTMBaHHSI.

JlabopatopHi pobOotu 3 MonekyisipHoi ¢i3uku: 3) BuszHaueHHs
yHiBepcasibHOiI Tra3oBoi cranoi. 4) BmusnauenHs xkoedimieHTa
B’s13K0CTI pinuHu MeTogoM CTokca.

JlaGopaTopHi poOOTH 3 ENEeKTPUKHM Ta MarHeTusmy: J)
PosmmmpeHHs rpaHuilb BUMIpIB aMmImepMeTpa Ta BOJBTMETpa. 0)
BusHaueHHs TOPWU3OHTAIBHOI CKJIQJ0BOi I1HAYKII MarHiTHOTO
OJISL 3eMIII.
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JlaboparopHi pobotu 3 ontuku: 7) JocmixeHHs 1HTephepeHLii
CBITJIA INpH cHoOCTepekeHHI Kijnenb HptoTona. 8) [ludpaxuis.
BusHaueHHs JOBXMHM XBWJIl 3a JOMOMOrow JIudpakuiiHol
PEIIITKH.

Pazom

24 4

5. 3aBaaHHs 11 CAMOCTIiiiHOI podoTa

3/

Bunu, 3micT camocTiiiHOl poOoTH

Kinekicts
FOIUH

JCHHA 3a049Ha

Tema 1. Mexamnika.

Jiist nenHoi opMu HaBYAHHS:

Onpayrosants HA8UAILHO20 MAMEPIANY 34 HACYNHUMU MEMAMU.
Cucremu Bimniky. KiHemartuka nmocTtynajlbHOTO W 00epTaibHOIO
pyxiB. 3akoHu 30epexeHHs B MexaHiui. Ewnepris Bogu #
rigpoenekrpoctanmii. TUCK B HEpyXOMHX piaMHax 1 razax
Cnonyueni nocyauan. 3akoH Apximena. [ImaBydicTs Ti.
Onpayroeanns nekyitinoco mamepiany 3a memoio 1.

Iliocomoexa 0o eukorauHs 1abopamopuux podoim 3a memoio 1.
Jlnist 3a09HOT (hOPMU HAaBYAHHS:

Camocmitine onpayto8aHHs meopemuyHo20 Mamepiany 3a memoro,
CKNA0AaHHs1 poOOY020 KOHCHEKMY.
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Tema 2. MoJiekyasipHa ¢i3uka Ta TepMOJHHAMIKA.

Jnst nenHoi opMu HaBYAHHS:

Onpayroeanhs HA84UAILHO20 MAMEPIANY 3a HACMYNHUMU MEeMAMU.
SBumia nepeHocy: audysis, TEMIONPOBIIHICTh, BHYTPIIIHE TEPTS.
[IpomeneBuii Temao00OMiH 1 KOHBEKLiss B mpuponi. Teruiosi
JIBUTYHH Ta HaBKoOJUIIHE cepenouiie. [ukn Kapro. XononuneHi
MamuHU. TernmoBuil Hacoc. TUCK MiJi BUKPUBICHOIO MOBEPXHEIO
pionuan. ®opmyna Jlamnaca. SBumie kamiasipHocTi. CTUCIMBICTD
piauH. BHyTpinHii THCK.

Onpayrosanns 1eKyiitno2o Mmamepiany 3a memoro 2.

Iliocomoexa 00 ukoHauHs 1aOOPAMoOpHUX PodIM 3a memoro 2.
Jlnist 3a09HOT (hOPMU HAaBYAHHS:

Camocmitine onpayto8anus meopemuyHo2o Mamepiany 3a memoio,
CKAA0AaHHs1 poOOY020 KOHCHEKMY.
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Tema 3. EnexTpuka i MarneTusm.

Jlis nenHoi opMu HaBYaHHS:

Onpayroeanhs HA84AILHO20 MAMEPIANY 34 HACMYNHUMU MEMAMU.
Enextpuunnii ctpym y razax. biauckaska. ['pomoBinsia. Ilma3ma.
Enextpuunuii ctpym y piguaax. Enextpomni3. 3akon dapanes.




Mac-cnektpometpis. IlpuckoproBadi  3apsiKEHHX YaCTHHOK. 8

B3aemua ingykiisa. Tpancopmarop. Ilepemaua enexTpudHOi

e”eprii. EHeprisi MarHiTHOro moss.

OnpayrosanHs 1eKyitino20 Mmamepiany 3a memoro 3.

ITiocomoska 0o ukonanHsa 1abopamopHux pobim 3a memoro 3.

Mg 3a04HOi hopMH HaBYAHHS:

Camocmitine onpaylo8anHs meopemuyHo20 Mamepiany 3a memoro, 18
CKIAOAHHS POOOUO20 KOHCHEKMY.

Tema 4. KoiuBaHHs1 Ta XBHUII.

s nenHoi opMu HaBYaHHS:

Onpayroeanns HA84ANILHO20 MAMEPIANY 3a HACMYNHUMU MEMAMU.

3BykoBi xBwii. ['yuHicTh 3ByKy. llIBHIKICTH MOIIMpPEHHS 3BYKY.

Edexr [lomepa. VYnprpasByk Ta iH(ppasByk. [impomokarris.

Vnaapai xBuii. IIpo3opicTe 1 HENpPO30pICTh PEUYOBHHH IS
€JIEKTPOMArHiTHO1 XBHJIL. [Tomupenus paslioXBUIIb.
EnexTpomarnitHe 3a0pyaHEHHSI. 6
Onpayrosanns neKkyiino2o mamepiany 3a memoio 4.

Mg 3a04HOi hopMH HaBYAHHS:

Camocmitine onpayo8anus meopemuyHo20 Mamepiany 3a memoio,

CKIAOAHHS POOOYO20 KOHCHEKMY. 10
Tema S. OnrTuka.

Jnist nenHoi opMu HaBYaHHS:

Onpayroeanhs HA84AIbLHO20 MAMEPIANY 3a HACMYNHUMU MEMAMU.

Jlxepena cBitina. OCHOBHI ()OTOMETpHUHI BeJMYMHU. Pedpakiis

cBiTia. 300pakeHHs B ONTHYHUX cucteMax. OnTtuyHui

Mikpockor. CoHs'YHE BHUNPOMiHIOBaHHS. ONTHYHA MpOMETPis.

EnexkTpoHHMIT MiKpOCKOTI.

OnpayrosarnHs 1eKyitino20 mamepiany 3a memoro 3. 8
Iliocomoexa 0o euxkonauHs 1a6OpamopHux podim 3a memoro J.

M 3a04HOi hopMH HaBYAHHS:

Camocmitine onpaylo8anHs meopemuyHo20 Mamepiany 3a memoro, 16
CKAAOAHHS POOOYO2O KOHCHEKMY.

Tema 6. EneMenTH aTOMHOI ¥ siiepHOI (Pi3HKH.

Jnst nenHoi (opMU HaBYaHHS:

Onpayroeanhs HA84AILHO20 MAMeEPIANy 3a HACMYNHUMU MEMAMU.

Jlinidiyati cnektpu. CnexkTpanbHuii aHami3. CrHoHTaHHe 1

BUMYyIIEHEe BuUIpoMiHIoBaHHsS. Jlazepu 1 11X 3acTocyBaHHS.

PeHTreniBcbke BHUNPOMIHIOBAaHHS Ta WMOrO  BHKOPUCTAHHS.

PangioaktuBHicT, 'y mnpupoai. TexHoreHHa paiOaKTHBHICTb.

bionoriyna fig 10HI3yI04Oro BUIPOMIiHIOBaHHA. Jlo3uMeTpis.

3axuCT BiJ 10HI3yI0YOr0 BUITPOMIHIOBAaHHS. 6
Onpayroeants nekyitino2o mamepiany 3a memoio 0.

Jist 3a09HOT (POpPMU HaBYAHHS:

Camocmivne onpayto8arHs meopemuiHo20 Mamepiany 3a memoro, 10
CKNA0AaHHs1 poOOY020 KOHCHEKM)Y.

Pazom 42 82

6. InuBinyanbHi 3aB1aHHSA

He nepenbaveHo HaBYaIbHUMU TUTAHAMM.

7. MeToan HAaBYaHHSA




Ilepenbaveni nexii Ta nmabopatopHi 3aHATTS. JIekuii Ha yac BOEHHOrO CTaHy B YKpaiHi
MPOBOJATHCS JUCTAHIIHHO y dopmaTi BigeokoHpepenmii. JlabopaTopHi 3aHATTS MOXYTh
MPOXOAUTH B ayauTOpii 4M B AucTaHUiiHiA ¢opmi. KoHcynpramii iHAMBiAyaqbHI Ta Tpynosi
MOXYTh BiIOyBaTUCS ayIUTOPHO (32 YMOBH HAsSBHOCTI JO3BUILHUX JIOKYMEHTIB) UM JUCTAHIIIHHO
CHHXPOHHO Ta aCHHXPOHHO (3 BUKOPUCTaHHAM MECEH/DKEPIB, €JIEKTPOHHOI MOIITH TOILIO).

8. MeToau KOHTPOJIIO
VY HaB4YaIbHOMY IPOIIECi 3aCTOCOBYIOTHCS TaKi BHIU KOHTPOJIKO: TIOTOYHHIA Ta CEMECTPOBUI
MiJCYMKOBHI KOHTPOJIb.

Tlomounuii KoHmpoae 3AIUCHIOETCS Y BUTIISAL YCHOTO ONMUTYBAHHS IMiJ Yac MEPEBIPKHA PiBHS
MiATOTOBJIEHOCT] CTYACHTIB 10 BUKOHAHHS JTAOOPaTOPHHUX POOIT Ta MPH 3aXUCTI BUKOHAHUX POOIT,
a TaKoX IiJ 4Yac HalnvcaHHS KOHTPOJIbHHX poOiT; Cemecmposuti nioCymKOuil KOHMPOTb
3aCTOCOBYETHCS y BUIJISA/I MUCHMOBOT'O 3J1IKy HAIPHUKIHII CEMECTPY.

7. Cxema HapaxyBaHH# 0aJiB

[ToTouHMIT KOHTPOJIB, CAMOCTIHHA po0OTa, IHAMBIIyabHI 3aBIAHHS 3aJiK Paszom
KontponsHa pobora,
Po3min 1 | Po3min2 | Posmin3 | mnepenbadena HaBuanbHuM | Pazom
IUIAHOM

10 10 10 30 60 40 100

1. JJabopaTopHi poboTn

Barosuif 6an — 3. MakcumasibHa KUIBKICTh OalliB 3a Bci j1abopaTopHi poOOTH OpiBHIOE 3
b6amu x 8 maboparopHux poOiT + 6 = 30 OGainiB. ([JonatkoBo MokHa oTpumaru 10 6 OaniB 3a
CBO€YACHE SIKICHE BUKOHAHHS POOIT Ta aKTUBHY pOOOTY IiJ] Yac ayIUTOPHUX 3aHSITh).

KpuTepii oriHtoBaHHS:

®  MaKCHMAaJIbHUI OaJl BUCTABIISIETHCS 3a JIAOOPAaTOpPHY POOOTY, BUKOHAHY Y BIJIMTOBITHOCTI /10
po6OYOro 3aBJaHHs, SKIIO OTPUMaHI MPaBUIIbHI pe3yNbTaTH, OXailHO OQOpMIICHHH 3BIT,
NpaBWIbHO C(OPMYIbOBaHI BHUCHOBKM J0 pOOOTH, Ha 3aXHMCTI IPOAEMOHCTPOBAHO
PO3YMiHHS pe3yJIbTaTiB Ta BUIbHE BOJIOAIHHS TEOPETUUHUM MIIPYHTSIM POOOTH;

e jaboparopHa poOOTa OIIHIOETbCA y 2 Oanu, SKIIO MalThCs HE3HauHI HEIOJIKU B
OTPUMAHHUX Pe3yJIbTaTax, BIACHOPYYHO O(GOPMIICHOMY 3BITi, 3pOOJEHUX BHUCHOBKaxX Ta 1
po0oTa He 3aXHIleHa;

e naboparopHa poOOTa OLIHIOETHCS y 1 Oa, SIKIIO MarOThCs CYyTTEBI HEJIONIKM MPU BUKOHAHHI
po0OOTH, B OTPUMAHUX Pe3yJIbTaTax, OPOopMIIEHHI 3BiTY, 3pO0JICHMX BUCHOBKAX.

2. OriHKa, Ky OTPUMY€ CTYACHT 32 KOHTPOJIBHY (3aTIKOBY) pOOOTY, BiJIIIOBIa€ BiJICOTKOBI
NPaBUWIBHOTO BUKOHAHHSA IIOCTABJIEHOTO 3aBJaHHA. 3aBJaHHS BBAXKAETHCS BHKOHAHMM
NPaBWJIbHO, KOJM CTYACHT CAMOCTIHHO JaB TIOBHY, BipHYy Ta BHYEpIHY BIiANOBiAb, He
KOPHCTYIOUYMCh XOJHUMH 30BHIIIHIMHM JpKeperaaMu iHdpopmarii ado migka3kaMH 1HIIMX oci0, a
TaKOXX MOXe (B pa3i HEOOXiMHOCTI) JaTH npuntoOHe Npasuivhe, NOBHe MA BUYEPNHE NOSCHEeHHs
I0JI0 3MICTY ITi€T BiIMTOBI/II.

3anikoBe 3aBAaHHS (KOHTPOJhHA POOOTA) MICTUThH KiJIbKa 3aBlaHb (TCOPETHYHI IMUTAHHS
TECTOBOTO XapakTepy ab0 3 BIIKPUTOIO BIAMOBIAAI0 Ta/abo0 sKiCHI NMpakTU4HI 3aBnaHHs). KoxHe
3aBJ/IaHHS OI[IHIOETHCS OKPEMO.

Ne | XapaxTtepucTuka BiIIIOBIA1 HA KOXKHE 3 MUTAaHb 3aJIIKOBOTO 3aBJaHHS % B11 max Oaiy 3a
(KOHTPONBEHOT pOOOTH) BIZIIIOBIIBL HA
UTAHHS
1 | IloBHa Ta BipHa BIANOBIIP HAa NHUTaHHA ab0 y MOBHOMY 00cs3i 100 %
NPaBUJIBHO PO3B’si3aHa Ta MOsICHEHA 3aa4a
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2 | IloBHa BiAMOBIAL 3 HE3HAYHUMU TOMIIIKaMHU (200 HE3HAYHI TOMIJIKH Y 90-99 %
po3paxyHKax TpH pO3B’s3aHHI 3a7avl 3a HASBHOCTI 3aCTOCYBAaHHS
BipHO1 pO3PaXyHKOBOI (hOpMYIIH)

3 | HenoBHa, asne BipHa BiANOBiAb (A00 HE3HAUH1 MOMUJIKH NPH OTPUMAaHHI 70-89 %
PO3PaxyHKOBOI (hOpMyIH JUIsl pO3B’ sI3aHHS 33]1a4)
4. | BignoBiap MOBHA, ajieé MICTUTh CYTTEBI MOMUJIKHU (200 CYTTEBI TOMUIIKU 50-69 %

y poO3paxyHKax Ta IPU OTPHUMAHHI PO3PaXyHKOBOI (Gopmyiu Uit
pO3B’sI3aHHs 3a/1a4)

5 | HenoBHa BiANOB1/JIb 3 CYTTEBUMHU NOMMJIKAMHU 10-49 %
6 | HesipHa BiamnoBiab 0-10 %
7 | BigcyTHs BiAmoBiib Ha TeopeTHUyHe muTaHHA (abo BiACYTHE 0%

PO3B’si3aHHS IPAKTUYHUX 3aBJaHb)

Jlo miICyMKOBOTO CEMECTPOBOTO KOHTPOJIIO (3ATIKY) JOMYCKAEThCA CTYACHT IEeHHOI (opMu
HaBUYaHHS, SKUM BHUKOHAB Ta O(GOPMHB BCl 3aIUIaHOBaHiI JjabopaTOpHI POOOTH Ta MPOTATOM
cemecTpy HaOpaB He MeHmn, HixX 20 6amiB 3a Bci Buau poOiT, mepeadadyeHNX HaBYAIBLHOIO
IPOrpaMor0 AUCLHUILIIHY.

VY pasi BusBiIeHHS QakTy akaJeMidyHOI HeJ00OPOYeCHOCTI 13 OOKy CTyJIeHTa miayac iCouTy
Horo exk3aMeHalliifHa OlliHKa MOBMHHA O0yTH 3MeHIIeHa 0 0, a cam CTyIeHT Ma€ O0yTH BUAAJTeHUH
3 ayauTopii, ne npoBoauthes icnut (nywkm 7.12.5 «llonodicenuss npo opeaizayito 0c8imubo2o
npoyecy 6 XHY imeni B. H. Kapasina», naxaz pekmopa Ne 0202-1/155 sio 21.04.2017 p.).

[TizcymkoBa owiHKa 3 Kypcy € apugmeTnynoro cymoro CemecTpoBoi Ta 3allikoBOi OLIHOK.
[TimcymkoBa o1liHKa, 110 BUMIprOeThCs B Oanax (Big 1 mo 100 GaniB), mepekiiaiaeThCs B OIIHKY 3a
HAI[IOHATFHOIO MIKAJIOK0 3T1THO HACTYITHOI TaOIHII.

HIxaja oniHIOBAHHSA

Cywma 6amiB 3a BCi BUIU HaBYAIbHOL Oninka

JISUTBHOCTI IPOTSATOM CEMECTPY

JUTSL IBOPIBHEBOT IIKAJIH OITIHFOBAHHS

50-100 3apaxoBaHO
1-49 HE3apaxoBaHO

9. PexomeH10BaHa JiTepaTrypa
OcHoBHa JiTepaTypa
. IManexin B. I1. Kypc ¢izuku. Xapkis : XHY imeni B. H. Kapasina, 2013. 514c.

. Manexin B. I1. ®i3uka. Xapki : XHY imeni B. H. Kapaszina, 2009. 396c¢.
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JonomizkHa Jiteparypa
Kyuepyxk [.M. Ta in. 3aransauii kypc ¢izuku. Kuis., 1999.
Hexoc B.1O. ®i3zuka reocdep. Xapkis : XHY imeni B. H. Kapaszina., 2004. 433 c.
CaBuenko O.M. ®i3zuka (npaktukym). Xapki: XHY imeni B. H. Kapasina, 2012. 80 c.

4. Yommnau II. I1. ®isuka. Kuis : Buma mikoma., 2004. 512 c.
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10. Ilocuaanns Ha indopmauiiini pecypcu B InTepHeTi, Bineo-jiexuii, iHie MmeToan4uHe
3a0e3ne4eHHs
Crarri 3 Bikinenii Ta aBTOpChKi TEMAaTU4HI CTATTi 3 aKTYaJIbHUX TUTaHb (Qi3UKH.
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