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1. 3araabHa indopmanis

Haszsa mucrurmiiau di3uka

Buxknanay (1) JoxTtop dimocodii, qoeHT Kadeapu
Gb13uKH Ta acCTpOHOMIT SIBOpCHKUIA
Poctucmas CsarociiaBoBrd

KonTaktHuii TeneoH BUKIaga4a 59-60-82

E-mail Bukiiagaua rostyslav.yavorskyi@cnu.edu.ua

dopmaT AUCIUILIIHU OuHnit

OO0csr TUCIUIIIIHA 6 kpeautiB €KTC, 180 rog.

ITocunanHs HA CAWT AUCTAHIIMHOTO https://d-learn.pnu.edu.ua/

HaBYaHHS

KoncynpTarii [lotuxnas y 214 nab. (IIK)

2. AHoTauis 10 HABYAJbLHOI JUCIUILJIiHA

[Ipenqmerom BUBYECHHS HABYAILHOI AUCIUIUIIHY € MiABUIIEHHS (yHIaMEHTAIbHY MIATOTOBKY Ta
BJOCKOHAJIUTH KOMITETEHTHOCTI IOJI0 CHCTEMHOTO OAaYeHHS 3aKOHIB IMPUPOAM, MICIS HAYKH Y
CYy4aCHOMY CBITi, OpraHizaiii HayKOBO-IOCI1HOI pOOOTH, a caMe y 3/1aTHOCTI PO3YMITH Ta YMLJIO
BUKOPUCTOBYBATH (i3WYHI METOAM JOCIHIPKEHB; 3aTHOCTI CAMOCTIHHO BUKOHYBAaTH (i3W4Hi
eKCIIEPUMEHTH, a TaKOXX ONHMCYBATH, aHAJi3yBaTH Ta KPUTUYHO OIIHIOBATH E€KCIIEPUMEHTAIIbHI
JlaHi; KOMIETEHTHOCTI B po0OOTi 3 HayKOBOIO JiTepaTyporo i iH(opMaiiiiHuMu pecypcamu,
HEOOXI1THUMH IPH TTPOBEJICHHI JIOCIIDKCHb.

3. MeTa T2 uiJii HABYAJLHOI JUCHHUILIIHUA

MeTtor0 BHBUYEHHS HABUYAJIBHOI JUCHUIUIIHM € O3HAaHOMJIGHHS 37100yBadiB  MEPIIOTO
(6akanaBpChKOI0) piBHS BHIOI OCBITH 3 OCHOBAMH 3arajlbHOTO Kypcy (i3UKH, Ha SIKUX IPYHTYETbCS
HU3Ka JUCLUIUIIH MPUPOJHUYOTO LHUKIY, Ta (OPMYBaHHS Yy CTYIEHTIB 0a30BMX 3HaHb Ta BMiHb
HEOOX1THUX /ISl pO3B’A3KYy NMpoQeciiiHuX 3a1ad.

OCHOBHUMH HiHHMI/I BHUBUYCHHA I[I/ICL[I/IHJ'IiHI/I €
NPAKTUYHI:
*  HaOyTH NPaKTUYHI HABUYKH 3 €KCIIEPUMEHTAIBHOTO JOCTIIKEHHS (hiI3MYHUX MPOLIECIB Ta SIBUIII,
*  HABYHTH CTYJICHTIB CAMOCTIHHO BUKOHYBATH PO3PaXyHKH, HEOOX1/IHI U PO3B’sI3yBaHHS
MPUKJIAIHUX 3a/1a4;

*  BUBYUTH OCHOBHI NPUHIUIIYN aHAJI3Yy, y3aralbHEHHS Ta IHTEpIIpeTallii pe3yJbTaTiB HayKOBUX
JIOCHIKEHD;

*  OTpPUMATH YMIHHA OQOPMIISATH Ta CTATUCTUYHO OOPOOIIATH Pe3yIbTaTH EKCIIEPUMEHTY;
VY pe3ynbpTaTi BUBYEHHS HaBYAJIbHOT IUCLUHUILIIHYU CTY/IE€HT TOBUHEH

3HATH:

*  TEOpPETHYHHUU MaTepial B paMKax MPOTrpaMHHUX BUMOT;

*  BHJHU Ta XapaKTep OCHOBHUX (PI3UUHUX B3a€MO/IIT;

*  TEOpPEeTHYHI OCHOBHU IUIAHYyBaHHS (13MYHOTO EKCIEPUMEHTY Ta OOPOOKM OTPUMAHHUX
pe3yINIbTaTIB.
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BMITH:

*  (opMyIIOBATH OCHOBHI 3aKOHU (Di3UKH,

*  TMPOBOAMTHU EKCIIEPUMEHT MO BU3HAUCHHIO (I3MYHUX BEIMYUH Ta MEPEBipLli OCHOBHUX (PI3UUHUX
3aKOHIB;

*  3aCTOCOBYBAaTH OTPHMAaHI HaBUYKHM IIPU aHAJi31 Ta PO3B’A3KY 3a]a4;

POBOAUTH 0OPOOKY EKCIIEPUMEHTATBHHIX JAHUX Ta CAMOCTIMHO BUKOHYBAaTH HEOOX1THI

JOCTIKEHHS;

*  ONKCYBAaTH BJIACTUBOCTI Ta XapaKTEPUCTUKU MPUPOIHUX MOJIB 3eMIIi;

*  n00upaty HEOOXI1AHMN KOMIUIEKC €KCIIEPUMEHTAIbHUX METOAUK IS 3’ ICyBaHHS IPUPOIU
(hi3UYHUX B3a€MOJIM.

4. IIporpaMHi KOMIIETEHTHOCTi Ta Pe3yJIbTATH HABYAHHS

3araJjibHi KOMIIETEHTHOCTI:

3K1. 3natHicTh 10 aOCTPaKTHOTO MUCJICHHSI, aHATI3y Ta CHHTE3Y.

3K2. 3natHicTh BYUTHUCS 1 OBOJIOIIBATA CyYaCHUMU 3HAHHSIMU.

3K10. 3naTHICTH 10 MONIyKY, 00poOJIeHHS Ta aHai3y iH(POpMAIIil 3 pi3HUX IKEpelL.

3K11. 3naTHicTh OyTH KPUTUYHUM 1 CAMOKPUTUYHHM.

3K14. 3paTHiCTh yXBaJlIOBAaTH DIMICHHS Ta TiSTH, TOTPUMYIOYHCH MPHHLIUIY HEHNPUITYCTUMOCTI
KOpYIIii Ta OyAb-IKHX 1HIIMX MIPOSBIB HEAOOPOYECHOCTI.

ChneniajbHi KOMIIETEHTHOCTI:

CKS. 3narHicTh 31iHCHIOBATH CyYacHI METOAM aHAIII3Y JaHUX.

CKS8. 3naTHicTh 3/1iICHIOBATH KiJIbKICHI BUMIPIOBaHHSA (D13MKO-XIMIYHUX BEJTMYHH, ONHUCYBATH,
aHATI3yBaTH 1 KPUTUYHO OIIHIOBATH €KCIIEPUMEHTAIIBHI JaHi.

IIporpamMHi pe3yJbTaTH HABYAHHS:

[TPH1. Po3ymiT KJIFOYOBI XIMI4HI MMOHSTTS, OCHOBHI (DaKTH, KOHIIEIIII1, TPUHIIAIIH 1
Teopli, M0 CTOCYIOThCS MPUPOJHUYMX HAYK Ta HAYK PO XKUTTS 1 3eMJIIO, a TaKOXK
XIMIYHUX TEXHOJIOT1H Ha piBHI, TOCTAaTHLOMY JIJIS 1X 3aCTOCYBaHHS y TipodeciitHiit
JUSTBHOCTI Ta JJisl 3a0€3MEeUEHHs MOXJIMBOCTI B MOJANBIIOMY IIHOOKO pO3YMITH
crieniagizoBaHl 00J1acTi XiMii.

[TPHS. Po3ymiTu 3B’S130K MK OyJI0BOIO Ta BJIACTUBOCTSIMU PEUOBHH.

[TPH7. 3acTocoByBaT OCHOBHI NMPUHLMIKA KBAaHTOBOI MEXaHIKH JJIsi ONUCY OyJI0BU
aToMa, MOJIEKYJI Ta XIMIYHOTO 3B’ SI3KY.

[TPH&. 3naTn npuHImMNU 1 npoueAypHu Ppi3UUHUX, XIMIYHUX, P13UKO-XIMIYHUX METOMIB
JTOCITIKCHHS, TUTIOB1 00JIaHAHHS Ta MPUJIAJIH.

[TPH14. 3naificHioBaTH €KCHEPUMEHTAIbHY POOOTY 3 METOI0 MEPEBIPKU TINOTE3 Ta
JOCITIIKEHHS XIMIYHUX SIBUIIT 1 3aKOHOMIPHOCTEH.

5. Opranizaniss HABYaHHA

OO0csr HaBYaILHOI JUCIUILIIHU




Bun 3agsarrsa

3arajgbpHa KIJIbKICTh TOANH

JIeKIil 28
CEMIHAPCHKI 3aHATTS / MPAKTH4HI / TabopaTOpHi 32
camocTiiiHa po6oTa 120

O3HaKd HABYAJIBHOT JTUCIUILTIHA

Cemectp CrenianpHICTh Kypc (pix HaBuaHH:) HopmarusHuuti /
BUOIPKOBUI
1-i E3 Ximis 1(1) HopmaruBHuit

TemaTnka HaBYAJIbHOI JUCIUATLIIHA

Tema

KUIBKICTH TOJI.

JIEK1

3aHATTA

cam. po6

Tema 1. KinemaTtnka MatepiaqbHOI TOUKH Ta TBEPIOTO
Tina. BimHocHicTh pyxy. Cucremu Bimiiky. IIpocrip Ta
gac. Criocobu onmcy pyxy. IlepeMinieHHs, MBUAKICTH Ta
MpUCKOpeHHs. YHCIo CTyIeHiB BUIBHOCTI TBEPAOIO TiJa.
[MoctynansHuii Ta oOepTalibHUIl PyXH TBEPIOrO Tija.
KyroBe nepemimenns. MutTeBa Bich 00epTaHHS.

10

Tema 2. JluHamika MaTepiaJbHOI TOYKH Ta CUCTEMH
MaTepiaibHOi ToukH. DyHIaMEHTallbHI CHIIM. 3aKOHH
Herotona. Imnynec Tina Ta immysnbsc cunu. [lpuHiun
BimHOCcHOCTI [amines- Herotona. IleHTp Mac cucremu
MaTepiajJbHUX TOYOK. IMIysbe neHTpa mac. JluHaMmiuHe
PIBHSHHS pyXy LEHTpa Mac. 3aKOH 30epeKeHHs
IMITYJIBCY.

20

Tema 3. I'paBitaniiina B3aemonis. HeinepuianbHi
cucteMu BIUTIKY. 3akoHH Keruiepa. 3akoH BCECBITHHOTO
TsDKIHHA. Hanpy»eHicTh Ta HOTEeHIial rpaBiTaliiiHoro
nosi. byoBa consiunoi cucremu. Buytpimss Oynosa
3emui. Heineprianbhi cucremu Biptiky. Cunu iHepIi.
BinuenTtposa cuna ta cuna Kopiomica. Bara Tina.
HeBaromicTs.

10

Tema 3. BuzHaueHHsI IPUCKOPEHHS CUIIU
TSDKIHHSA 3@ JIOTIOMOT'010 000POTHBOTO MasiTHHUKA.




Tema 4. KonmuBanus ta xswii. KiHemarnka Ta nuHaMika
rapMOHIYHMX KOJMBAaHb Ha NPUKIAAI MasTHUKA Ha
NMpYy>XKHWHI. 3racaroui Ta BUMYIICHI KOJIMBaHHS.
[TommpeHnHss MeXaHIYHUX XBWUJIb. PIBHSHHS XBHWII.
[TommpeHHs: ceMCMIYHUX XBUJIb. YIBTPa3BYK Ta HOTO
3actocyBaHHA. JlogaBaHHS KOJIMBaHb 3 OJIHAKOBOIO
4acTOTOI 1  OJHAKOBO  HampaBieHUX. Meroa
BEKTOpPHHX miarpam. JlnHamika konuBaHb. Di3WUHMIA
MasaTHHK. Pe3onanc. XBuii. XBujl TOnepedHi 1
no3noBxkHi. JlopxkuHa xBwii. bikyda xBuii. Crosui
xBUJIi. OCHOBU XBUIJILOBOI T€OPii. 3BYK.

20

Tema 5. BuznadeHHsI B’SI3KOCT1 piITUH METOJ0M
Crokca.

Tema 6. OcHOBH MOIEKYISIPHO-KIHETHYHOI Teopii
rasiB. IneanbHmii ras. TepMmoauHaMiuHI TapamMeTpH.
PiBHOBakHUI 1 HEpIBHOBWXHHMK cTaH. PiBHSIHHSA
130MPOIIECIB 1€aBHOTO ra3y.

OcHOBHE DIBHSHHS MOJEKYJSPHO- KIHETHYHOI Teopii
rasiB. CepeiHs KIHETUYHA €HEPris MOJIEKYJI Ta ii 3B’ 430K
3 TeMmmeparyporo. Po3mojin mBHIKOCTEM MOJEKYd 3a
MaxkcBenom. bapomerpuuna ¢opmyna. IlonsaTts mpo
mQy3iro, BHYTPIIIHE TEPTS 1 TEIUIONPOBIAHICTb.

20

Tema 7. 3MiHa eHTpoOMii B pealbHUX CHCTEMAaX.

Tema 8. Enekrpocratmune mose. [locriitHwmii
EJIEKTPUYHMN CTpyM. Enexkrpuunuit

3apsii. 3aKOH 30€peeHHsS eJNEeKTPUYHOIo 3apsfy.
3axon Kynona. Hanpy:xeHicTs Ta noreHuian. Teopema
I'ayca. PoGora cua  elIeKTpOCTaTUYHOIO  TOJIS.
[IpoBiIHUKH B €IEKTPUYHOMY I10J1. YMOBa pIBHOBaru
3apsi/iiB Ha NMPOBITHHMKaX. ENEKTpOEMHICTh IIOCKOTO
KOHJIeHcaTopa. [[ieeKTpUKu B €IEKTPUYHOMY TIOJII.
IMonspuzanisa nienekTpukiB. Bekrop mnonspusarii.
Enextpuynuii  cTpym Ta MOro XapakTEPUCTHKH.
Enextpopymiiina cuna. 3akon Oma Ui JUISSHKH KOJIa.
Po6ora crpymy. 3akon Jlxoynsa-JleHua. 3akoHH
Kipxroda.

20

Tema 9. IlepeBipka 3axkoHy Oma a8 HEOAHOPITHOI
IUISHKA KOJIa

Tema 10. T'eomerpuuHa Ta XBHUJIbOBAa ONTHUKA.
BinOuBanHs CBiTIa BIAHOCHUX Ta CHEpUUHUX
MTOBEPXOHb.

JI3epkaina. 3aoMIIeHHS CBITJIa Ha MJIOCKUX MOBEPXHSX.
[Tpu3sma. 3anomieHHs CBiTia Ha cEepUUHii MOBEPXHI
nia3u. OKo, SIK ONTHYHUNA TPUIAI.

10




Oco06muBOCTI  CBITJIOBHX  XBWJIb. KOrepeHTHICTb.
Cnocobu  3miicHeHHS  1HTep(EpPEHIIHHUX  XBUJIb.
[3epkana Openens.

[aTepdepeHInis B TOHKUX IUTIBKaX.

Hudpaxuis citna. [punnun [roiirenca - ®penens.
3oan ®penens. Qudpakmiina rpartka. [Ipupoane i
noyisipu3oBaHe cBiTO. [lomspuzaTrop Ta aHamizaTop.
3akoH Mamntoca.

Tema 11. BusHaueHHS IOBXMHU CBITJIOBOI XBHWJII 3a
nonomororo Oinpusmu Openens.

Tema 12. OcHOBM KBAaHTOBOI ONTHUKHU. byjoBa aToma.
[ToHATTS PO KJIACHMYHY TEOPil0 BUIPOMIHIOBAHHS Ta
roro ocobmuBocTi. 3akoH Kipxroda. AOGCOMOTHO
yopHe Tino. 3akoH Credana - bombimana. 3akoH
3mimeHHs Bina. @oroenexrpuunuii edexr. PiBHIHHA
Eitnmireiina. Maca, enepris 1 imnynbce oToHa. bynosa
atoMa 3a Pesepdopmom Ta bopom. IloscHeHHs
CHEKTPAbHUX  3aKOHOMIPHOCTEH. bygoBa i
BIIACTHBOCTI siipa. EHepris 3B'A3Ky YacTMHOK B SIpi.
3B'SI30K MK Macor 1 eHepriero. SaepHi peakiii.
ITyuHa paaioaKTUBHICTb.

3AT.:

28 32 120

6. CucreMa OiHIOBAHHA HABYAJLHOI TUCIHUILIIHHA

3arajibHa cucTeMa
OLIIHIOBAHHS HABYAJIBHOIL
IUCUUATUIIHA

VYcHe onuryBaHHsS, TecTH, pedepar, JOMOBiAl, Mpe3eHTalil
KOHCIIEKT, 3aJIiK. Y4acTh y poOOTi BIIpo0Bxk ceMecTpy/3aiik -50/50.
Pe3ynbraTH CKJIaJjaHHA CEMECTPOBOTO KOHTPOJIIO Y BUTIISAAL 3aiKiB
3a 100-6anbHOIO IIKaNOI YHIBEPCUTETY 1 MEPEeBOIATHCS Y
HalllOHAJIbHY 2-0aJIbHy CUCTEMY OLIIHIOBAHHS («3apax0oBaHO» UM «HE
3apaxoBaHo») Ta BignosigHi ouinku €KTC.3 mpucummiiz, mo
3aBEepUIYIOThCS 3aJIIKOM, IOTOYHA YCHINIHICT cTaHOBUTH 100 GaniB.
Omuinka «3apaxoBano» Bignosigae 50-100 OamiB; oriHKa « HE
3apaxoBaHO» BianoBigae 1-49 Ganam.

Bumoru 10 nucbMoBHX
poOiT

Kypc nependauae 2 nucbmoBi kKosokBiymu ( 1o 20 OaiB KOXEH), sKi
CKJIQJIAlOThCs 13 4 3aBIaHp MO 5 0. KOKHE 13 YCHHUM 3aXHCTOM Ta
MPOBOANTHCSA Ha 7 1 13 3aHATTAX BIAMOBITHO.

1 xoHTponpHa pobota (10 GamniB), sika ckiIagaeTbes 3 2 3a1a4 Mo 5
0ajiB KOXKHA Ta MPOBOAMUTHCS HAa 15 MpakTHYHOMY 3aHSTTI.

CemiHapchKi 3aHATTS

[Ipu owuiHui poOOTH CTyJEHTa Ha MNPAKTUYHOMY/CEMIHAPCHKOMY
3aHATTI BPAaXOBYETHCSA: PO3YMIHHS CTYIEHTOM TEOPETHYHOTO
Martepiaiy, MOB’I3aHOTO 3 TEMOIO, sIka OOTOBOPIOETHCA Ha 3aHSTTI,




BMIHHSI TEOPETUYHO OOIPYHTOBYBATH XiJ pPO3B’S3KY 3a/1adi, BMIHHSI
BUKJIAJIATH CBOi TyMKH MUCHMOBO (y BHIMAJKy MUCBMOBOI pOOOTH),
MPaBUJIBHICTD 1 TIOCIIIOBHICTh BUKJIAJAHHS CBOIX TyMOK (PO3B’SI3KYy
3a/1a4i), CaMOCTIHO BHICTIOBIIIOBATH i/1ei 1 BMiHHS BiJICTOIOBATH iX,
BMIHHS 3aCTOCOBYBaTH TEOPETHYHI TOJOXKECHHSI TEMU JI0 PO3B’S3KY
KOHKPETHUX 3aj[ad, 3acTOCYBaHHS UIIOCTpaliii (mpe3eHTariil)
BIIPOJIOBJK JIOTIOB1/II HA CeMiHapi, y4acTh (aKTHBHICTB) CTYICHTA IIPH
PO3B’A3KY 33/1a4 Ta B JUCKYCii MpU 00rOBOpEHHI MUTAaHb HA CEMIHApI.

YMoBH 1onycKy 10 CTyneHT JOIyCKaeThCsl MO MiJICYMKOBOTO KOHTPOIIIO (E€K3aMeHy),
I1JICYMKOBOT'O KOHTPOJIFO | SIKIIIO BiH BIPOJOBXK CEMECTPY 3a 3MICTOBI MOyl CyMapHO HaOpaB
25 1 Oinpme OamiB. B mnpoTuBHOMY BHMAAKy CTYIEHTY Y
eK3aMeHaIlIiHIN BiJOMOCTI pOOUTBHCS 3aIUC «HE JTOMYIICHHI.

[TincymMKOBHIT KOHTPOJIb Ex3amen; koMOiHOBaHMil; Ol1eT CKiIagaeThes i3 4 3aBAaHb, KOXKHE 3
SIKUX OLIHIOEThCA Y 12,5 6

7. IloaiTHKAa HABYAJbHOI JUCIHHUILJIIHA

IMucsMmoBi podoTu: KojokBiymu i KOHTpOJIbHA POOOTA.

AxkanemiuHa go0pouecHicTb: CryneHT 3000B’s3aHU BiABIIyBaTH 3aHATTS, OpaTH AaKTUBHY
y4acTh y poOOTi Ta CAaMOCTIHHO BUKOHYBATH TECTYBAHHS JIO0 TEM.

AxkanemigHa TOOPOYECHICTD PEryIIOETHCS:

[ToJI0KEHHSIM PO 3aH00IiraHHs akaASMIYHOMY IIIAriaTy Ta IHIIMX BUJIB aKaJeMIYHOT HEUECHOCTI
y HaBYaJbHIN Ta HayKOBO-HocHiaHii pobdori cryaentis JABH3 «lIpukapnarchbKuil HaIllOHAILHUM
vHIBepcuTeT 1MeH1 Bacuist Credanukay
BinBinyBaHHS 3aHATH:

CrTy/neHT NOBUHEH B1JIB1lyBaTH BC1 IPAKTUYHI1 3aHSTTSL.

[Ipomycku NpakTUYHUX/CEMIHAPCHKUX Ta J1a0OpaTOPHUX 3aHATH 0€3 TOBAKHUX MPUYUH
BUKJIFOYAIOTHCS

[IpakTHyHi 3aHATTS, NOPOMYyIIEHI 3 TMOBRXHUX NPUYMH, IOBUHHI OyTH BiJNpaiboBaHi Yy
BCTaHOBJICHOMY TTOPSIIIKY

Hedgopmaiabna ocCBiTa: MoxIuBiCTh 3apaxyBaHHs  pe3yJbTaTiB HepopMabHOI
OCBITH perIaMeHTYy€eTbcs [10JI0KEeHHSI TPO BU3HAHHS PE3YJIbTATiB HABYAHHSI, 3/I00YTHX MIISXOM
HedhopManpHOi oCBiTH B IIpHMKapmaTcbKOMY HAaIllOHAJBHOMY VHIBEPCHUTETI iMeHi Bacwuisg
Credanmka (Pepmakmis 3) (BBeleHO B Ail0  Haka3oM pekTopa Ne 672 Big 24.11.2022
p.) https://nmv.pnu.edu.ua/HopmatuBHi/T0KyMeHTH/polozhenja/

8. PexomenaoBaHa Jiteparypa

1. Ocradiituyk b.K., Anypa M.M., IN'amapuux A.M. ®3uka: Iliapydynuk. —
IBaHO-DpaHKIBCHK: BunaBanuo-au3aiiHepChbKuil BIJUILT LIT
[IpukapnaTchbkoro HalioHaAJILHOTO YHiBepcuTeTy iMeHi Bacuns CredaHnuka,

2009. — 553 c.
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