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MiATOTOBKHU. B mporieci BUBYEHHS AUCIUTLTIHN

«®Di3zuka» cTyJIeHTH HaOyAyTh IPYHTOBHE PO3YyMIHHS 3aKOHIB MPUPOH, MOKIaJACHUX B
OCHOBY 1HXXEHEPHUX PIllIEHb IPU BUPIIICHHI BUPOOHUYMX 3aB/IaHb.

®di3uka € OJHIEI0 3 OCHOBHUX MNPUPOJHUYO-HAYKOBUX JUCIUIUIIH, B SKUX
BUBYAIOTHCS 3aKOHU HEXKHUBO1 Npupoau. i mpupoiHUUMMHU HayKaMu CbOTOJIHI MOHA
pO3yMITH Ti Traiay3i 3HaHb, B SKUX MOXE€ TMPOBEACHUM EKCIIEPUMEHT st
MIJITBEP/IPKEHHS] TPUITYLIEHb 1 MOJeNie, BUCYHEHUX Teopi€ero. EBOIONIST PO3BUTKY
MPUPOJHUYMX HAyK JO03BOJWIA ICTOTHO PO3IIMPUTH UM HayKaM METOI0JIOTII0
JIOCJIII)KEHb TOPIBHAHO 13 (h1s10cOo(Di€r0, YACTUHOIO SIKOi BOHU OYJIH, 1 IEPETBOPUTH iX 13
CHOTJIIAJIbHUX BEKCIIEPUMEHTAJIbHI.

VY knacu4HOMY Kypcl (Q13UKH CTYJIE€HTH BUBYAIOTh 3aKOHH MPUPOJIH, 110 € OCHOBOIO
MEePEBAXKHOI OUIBIIOCTI 1HKEHEPHUX 1 TEXHIYHUX JUCHUILIIH, sIKI HUHI € CAMOCTIMHUMU
00JacTsIMU AOCIIPKEHb Ta IPAKTHKU.

30KkpemMa, METOI0 KPEJUTHOTO MOAYNs € (OPMYBaHHA Yy CTYAEHTIB TaKHX 3arajlbHUX
KOMIIETEHIIHI:

3K 01 — 3partHicTe 3acTocoByBaTh NpoeciiiHi 3HaHHS W yMIHHA Yy
OPAKTUYHUX CUTYaLsIX.

3K 05 — 3maTHICTh TNONIYKY, OMpAIIOBaHHS Ta aHamizy iHpopmalii 3
PI3HUX JIKEper.

3K 08 — 31aTHICT BUUTHUCS 1 OBOJIOIIBATH CYYaCHUMU 3HAHHSIMU.

IIpenmer HaBYATBbHOI TUCHUILTIHN «Di3UKa» — OCHOBHI MOHSITTS Ta 3aKOHU HEXKHUBOI TIPUPOJIH.

[Ticnst 3acBO€HHST HABYAIBHOT JUCHUILTIHU «D13UKa» CTYJIEHT MOBUHEH 3HAMU Mma

émimu BUKOPUCTOBYBATH 3HAHHS 3aKOHIB HEKUBOI MPUPOAU HA PiBHI, HEOOX1THOMY JJIsI

JOCSITHEHHS 1HIITUX PE3yJbTaTIB OCBITHBOI MPOrpaMu, 30KpeMa, TUX, IO JIEKATh B OCHOBI1
JUCLUIUTIH (PaXOBOTO CHPSIMyBaHHS.

CTyneHT TOBUHEH 6@mimu: TOEIHYBaTH TEOPIIO 1 MPAKTUKY JUIsl PO3B’SI3aHHS
NPaKTUYHUX 3aBJaHb; 3aCTOCOBYBATH NPHHLIMIM CHUCTEMHOIO aHali3y, HTPUYUHHO-
HACHIAKOBUX 3B’SI3KIB MDK 3HAuyUIUMHU (akTopaMH 1 HAYKOBUMHU Ta TEXHIYHUMH
pILIEHHSIMU, 1[0 MPUUMAIOTHCS IMiJI Yac PO3B’sA3aHHA CKIAIHUX MpodeciiHux 3aaady;
3HAXOAMTH MOTPIOHY 1H(OpPMALIIO Yy JITEPATypl, KOHCYJIbTYBAaTUCSA 1 BUKOPUCTOBYBATU
HayKoB1 0a3M JaHWX Ta 1HII BIAMOBIAHI Jxkepena iH(opMallii 3 METOH JeTaabHOIO
BUBYEHHS 1 IOCTIIP)KEHHS 1H)KEHEPHUX MUTAaHb BIIMOBIAHO JI0 CHeliai3allii.

JUIs yCHIIIHOIO 3aCBOEHHS JUCLMIUIIHA CTYJEHT IOBHHEH BOJIOAITH HaOOpOM
KomnemenmHocmeil 0akaiaBpChbKOTO PiBHS, 30KpeMa: 3JaTHICTIO 3aCTOCOBYBATH 3HAHHS
1 pO3yMiHHS HayKOBUX (PaKTiB, KOHIEIIIIH, TEOPid, MPUHIUITIB 1 METO/IIB, HEOOX1THUX JIJIs
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MIITPUMKH 1H)KEHEPHOI crierianizaiii; 34aTHICTIO 10 aOCTPaKTHOTO MUCJIEHHS, aHaJli3y Ta
CUHTE3y; 3MaTHICTI0O MpuiiMaTh OOIPYHTOBAHI pIIIEHHS; 3AaTHICTIO MpalloBaTh
IHIMBIAYallbHO;  3[aTHICTIO  MpAIOBAaTH B  KOMaHJi; 3JaTHICTIO  €(EeKTUBHO
BUKOPUCTOBYBAaTU TEXHIYHY JITEpaTypy Ta I1HII JKepena iHdopmalli, 31aTHICTIO
3aCTOCOBYBATH 3HAHHS 1 PO3YMIHHSI HAyKOBHUX (PaKTiB, KOHIIEMI[IHA, T€OPid, MPUHLIUIIB 1
METO/I1B, HEOOX1THUX JJIsl YCHIIIHOI poOoTH y chepi cBoel mpodeciiHOi MIsITBHOCTI.
Cunalyc HaByanbHO1 nuctuIuiing «®di3uka» po3poOJieHHI Ha OCHOBI MPUHITUITY
KOHCTPYKTHUBHOI'O BUPIBHIOBaHHS (constructive alignment), 1o 103BosIsie nependayuTu
HEOOX1/1H1 HaBYaJIbH1 3aBJaHHs Ta AKTUBHOCTI, SIK1 TOTPIOHI CTYIEHTaM JIJIsl JOCSTHEHHS
OUIKyBaHHMX PE3yJbTaTiB HAaBUAHHS, a MOTIM CIPOEKTYBAaTU HABYAIbHUMN JOCBIJ TaKUM
YUHOM, 00 MAaKCUMAJIbHO 30LIBIIMTA MOXIHUBOCTI CTYJEHTIB JOCSATTH Oa)KaHUX
pe3yJIbTaTIB.

Cunabyc noOy10oBaHUN TaKUM YMHOM, LIO JJisi BUKOHAHHS KOXXHOTO HACTYIHOIO
3aBJAaHHS CTyJEHTaM HEOOXIJHO 3aCTOCOBYBATH HABHYKM Ta 3HAHHSA, OTPUMAaHI y
nonepenHboMy. DIHATBHUM € €K3aMeH, JUIsl 37adl KO0 CTYAEHTH BHUKOPHCTOBYIOThH
TEOPETUYHI 3HAHHS Ta 3aCTOCOBYIOTh MPAKTUYHI HABUYKU, OTPUMAaHI1 MiJ] 4aC BUKOHAHHS
BCIX BHUJIB 3aBJaHb (MPAKTUYHUX 1 JIaDOpPATOPHUX 3aHATh) Ta AKTUBHOI ydacTi Ha
JEKIIWHUX 3aHATTAX (BUKOHAHHS MOTOYHUX 3aBJlaHb Ta akTUBHOCTEH). Oco0nauBa yBara
OPUIUISETECS TMPUHIIMIY 3a0XOUYEHHSI CTYJIEHTIB JO AaKTUBHOTO HaBYaHHS, ¥
BIIMOBIHOCTI 3 SIKUM CTYJIEHTU MAalOTh MpaIlOBaTU HaJ NMPAKTUUHUMHU TEMATUYHUMU
3aBJAHHSIMH, SKI JIO3BOJATH y MOJANBIIOMY BHpIIIYBaTH peajbHl NpoOJeMu Ta
3aBJIaHHS.

Hapuanns nij yac mpakTUYHUX 1 JJaOOPATOPHUX 3aHATH 31MCHIOETHCA HA OCHOBI
CTYJIEHTO- LIEHTPOBAHOTO M1X0/y Ta CTpATerii B3a€MO/Iii BUKJIaJay4a 1 CTyI€HTa 3 METOIO
3aCBOEHHS CTYJEHTAMH MaTepialy Ta PO3BUTKY Y HUX MPAKTUYHUX HABUYOK.

[1ix yac mpakTUYHUX 1 1a00PATOPHUX 3aHATH 3aCTOCOBYIOTHCSI:

— cTpaTerii akTUBHOTO 1 KOJIEKTUBHOTO HABYaHHS,

— 0COOHUCTICHO-OpIEHTOBAHI pO3BUBAIOYI TEXHOJIOT1], 3aCHOBaHI Ha aKTUBHUX (hopMax i1 MeToax
HaBYaHHS (KoMaHaHa pobOorta (team-based learning), mapua pobGora (think-pair-share), meron
MO3KOBOT'O IITYpMY, TUCKYCisl, EKCIpec-KOH(EpeHIlis, HaBYallbHi 1e0aTu TOIIO);

— METOJI MPOOIIEMHO-OPIEHTOBAHOT'O HABYAHHSL.

JUis Ounbin  €(EKTUBHOTO PO3YMIHHSA CTPYKTYPHM HABYAJIBHOI JHUCLUIUIIHA Ta
3aCBOEHHS Marepially JIHUCTAHIIMHO BUKOPUCTOBYIOTHCS TaKi CEPBICH CILIKYBaHHS:
«Enextponnuit kammyc», Zoom, Telegram, BeO-cepenoBuime Moodle Ha caliTi
http://physics.zfftt.kpi.ua Ta e-mail, 3a 1OTOMOTOI0 SKUX:

— CIIPOIIYETHCS PO3MIIIEHHS Ta OOMiH HaBUATHHIM MaTepialioMm;
— 3I1MCHIOETHCST HAJAaHHS 3BOPOTHOTO 3B 513Ky CTYJIEHTaM CTOCOBHO 3MiCTy HaBYAJIbHOI

I[I/ICI_[I/IHJ'IiHI/I Ta HaBYaJIbHUX 3aBAAaHb,
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— OLIIHIOIOTHCS HABYAIIbHI 3aBJIaHHS CTYICHTIB;

— BeeThCs 00K BUKOHAHHS CTYACHTAaMHU IUIaHy HaBYAJIbHOT AUCHUILTIHY, rpadiKy BUKOHAHHS
HaBYaJIbHUX 3aBJJaHb Ta OII1IHFOBAHHA CTYICHTIB.

[Tix yac OYHOro HAaBYAHHS Ta JJI B3a€MOJIi 31 CTYJI€HTaMHU BUKOPUCTOBYIOTBHCS
cydacHi i1H(OpMAaIiHHO-KOMYHIKaIIiHI Ta MEpexeBl s BUPIIIECHHS
HaBYAJIbHUX 3aBJlaHb, @ TAKOXX OO0JIAIHAHHS (MPOEKTOp Ta €JIEKTPOHHI Mpe3eHTalli s
JIEKIIMHUX 3aHSATH).

OTpuMaHi NpakTUYHI HABUYKHU Ta 3aCBOEH1 TEOPETUYHI 3HAHHS 1]l YaC BUBYEHHS
HaBYAJIbHOI AUCIUIUIIHU «Di3uka» MOXKHAa BUKOPHUCTOBYBATH Yy MOJAJIBIIOMY IIijl 4ac
BHBYAHHS CIIEI1a]II30BaHUX JUCIIUILTIH.

2. IlpepekBi3uTu Ta MOCTPEKBI3UTU JUCLUUILTIHUA (MICIE B CTPYKTYPHO-JIOTIYHINA cXeMi
HaBYaHHS 3aB1IIOBITHOIO OCBITHBOIO ITPOTPAMOIO)

Hucnuriina «Pi3uka» 0a3yeTbesl Ha 3HAHHSIX 3 (PI3UKU Ta MATEMATUKH, 3aCBOEHUX
B paMKax 3arajibHOi CepelHbOi OCBITU. BuBUEHHsS Kypcy mnependadyae BUKOPUCTAHHS
HAaBUYOK 3 T€OP1i 1 TEXHIKU €KCIIEPUMEHTY Ta MaTEMAaTUYHUX HABUYOK, 1110 HA0YBaIOTHCS
3a mapajeNbHOTO BUBUCHHS MAaTE€MaTUYHUX JUCHUILTIH. HeoOXiAHUM elleMeHTOM Mpu
BUBYCHHI JUCHMIUTIHA € OBOJOAIHHS TOHSATIMHHM 1 MaTeMaTHYHUM arapaToM
MaTeMaTUYHOTO aHalli3y, aHaJITUYHOI TreoMeTpii, JIHIHHOI anreOpu Ta BEKTOPHOTO
aHamizy. Okpemi NUTaHHS BHUMaralOTb BMIHHS pO3B’SI3yBaTH  HAWMPOCTINI
nudepeHirianbHi PIBHIHHS.

HalyTi 3HaHHS Ta yMIHHS NPU NOJAJBIIOMY HaBYaHHI OyIyTh 3aCTOCOBYBATHUCS
MIpY BUBUEHHI K 3arajbHO-TeXHIYHUX JUCHMIUIIH, TaK 1 CIIeIlaJIbHUX.

3. 3MiCT HAaBUYAJbHOI AUCITUILIIHU

Kypc ¢isuku ckiazaeTbes 3 ABOX 3MICTOBUX MOZYJTIB. Y IEPIIIOMY CEMECTPl BUBUAETHCS MOYJITb
«MexaHika, MoJieKyJIsipHA pizuka»

Pozpinu i Temu kypcey ¢isuku:

Posaia 1. ®isuyHI OCHOBU MeXaHIKU

Tema 1.1. KinemaTnka MaTepiaJIbHOI TOYKH Ta TBEP/IOTO Tijia

Tema 1.2. /luHamika cucreM (quHaAMiKa MaTepiaJbHOI TOUKH Ta CUCTEMH TOYOK. /[mHamika
TBEPIOTO TLyIa)

Tema 1.3. Pobota Ta eHepris

Tema 1.4. EteMenTH crieriaibHO1 Teopii BI/THOCHOCTI

Poszgin 2. MonekynsapHa ¢i3uka i TepMoguHaMmika
Tema 2.1. OCHOBU MOJIEKYJIIPHO-KIHETUYHOI Teopii
Tema 2.2. EjleMeHTU TepMOAMHAMIKU

Tema 2.3. ABuina mepeHocy



4. HaBuanbH1 MaTepiajiv Ta pecypcu

BaszoBa jriteparypa

1.

2.

Kyuepyk .M., l'opbauyk L.T., JIyrux ILII. 3aransauit kypc ¢izuku. T.1.- K.; Texnika, 1999 p.- 536 c.
(HTB) BuBuaTu pekoMeH0BaHi PO3ALIH

Kyuepyk .M., l'opbauyk L.T., JIyrux ILII. 3aransauit kypc ¢izuku. T.2.- K.; Texnika,2001p. - 452 c.
(HTB) BuBuaTu pekoMeH0BaHi PO3ALIN

Kyuepyk .M., 'opbauyk L.T., JIymux ILI1. 3aransauit kypc ¢isuku. T.3.- K.; Texnika, 1999 p - 520 c.
(HTB) BuBuaTu pekoMeH0BaHi PO3ALIN

O.I1.Ky3p,0.B./Ipo3nenko,0.B. [lonsHiBchka 3aranbHa ¢izuka. [HTepHET-pecypc 3a aapecoro
http://physics.zfftt.kpi.ua BuB4aTH MOBHICTIO

JlaGopatopui po6otu 3 kypcy 3ATAJIbBHOI ®I3UKU. IntepHer-pecypc 3a  aapecolo
http://physics.zfftt.kpi.ua/mod/page/view.php?id=540 BuB4YaTH BiAMOBIAHO A0 Tpadika BUKOHAHHS
n1a00paTOPHUX POOIT

JonomixHa jgiTepatypa

6.

10.

11.

3aranpHa (izuka: [unamika [EnexTpoHHuit pecypc] : MeToauyHi peKoMeHAalii 10 po3B's3yBaHHS
3aja4 sl CTYJCHTIB 1HCTUTYTY TEJIEKOMYHIKALIHHUX CHCTEM Ta IHIIMX TEXHIYHUX (aKyJIbTETiB /
HTVYY «KIIl» ; yknaa. A. B. Hemuposcbkuii, O. B. Ipo3nenko, O. I1. Ky3b. — EnekTpoHHi TeKCTOBI
nani (1 daitm: 1,34 Moaiit). — Kuie : HTYY «KIll», 2011. - Ha3a 3 ekpaHa. —
Hoctym: http:/library.kpi.ua:8080/handle/123456789/1332

®izuka. Po3nin «Enexrpuka i Mmarnetusm» [EnexTpoHHuU# pecypc] : KOHCIEKT JIEKIiH U CTyIeHTIB
crnenianbHocTel «IIpomucioBa GioTexHonoris», «O6naaHaHHs papMaleBTHUHOI Ta MiKpOO10JIOTIHHOT
npomucioBocT» / HTYY «KIIl» ; yknan. O. II. Ky3s. - Enexrponni TekcroBi gani (1 daiin: 7,44
Moaiit). — Kuie : HTYY «KIll», 2009. - Has3Ba 3 ekpana. — Jloctym: http:/library.ntu-
kpi.kiev.ua:8080/handle/123456789/153

Ky3b, O. . ®i3uka. BubpaHi po3ginu mexaHikvm [EnekTpoHHuin pecypc] : HaBu. noci6. pna 3g06ysadvis
ctyneHa 6akanaBpa cneuianbHocten 133 [Nany3eBe MawuHo6yayBaHHA, 162 BioTexHonorii Ta
6ioiHxeHepisa 161 XimiuHi TexHonorii Ta iHxeHepia / Kyab O. IN., Opo3aeHko O. B., OonsHiscbka O. B. ; Kl
im. Iropsi Cikopcbkoro. — EnekTpoHHi TekcToBi paHi (1 dann: 3,13 M6ant). — Kuis, KIl im. Irops
Cikopcbkoro, 2022. - 128 c. - Ha3ea 3 ekpaHa. https://ela.kpi.ua/handle/123456789/48136

Physics chapter: Electrostatics [Electronic resource] : self-study course-book for the students of
Biotechnologies and Chemical Technologies faculties, speciality 6.051401 «Biotechnology»,
6.051301 «Chemical technologies» / O. V. Drozdenko, O. V. Dolyanovskaya, O. P. Kuz, Voloshuk,
I. P. ; NTUU «KPI». — Electronic text data (1 file: 2,01 Mb). — Kyiv : NTUU «KPI», 2015. — 115 p. —
Title from screen.
Drozdenko, O. V. Physics. Magnetism [Electronic resource] : course book for foreign students of
Engineering specialities / O. V. Drozdenko, O. V. Dolianivska, O. P. Kuz ; NTUU «KPI». —
Electronic text data (1 file: 2,95 Mb). — Kyiv : NTUU «KPI», 2014. — 103 p. — Title from the screen.
Ky3p, O. I1. MeTtonuyHi BKa3iBKU JJI1 CAMOCTIHHOT MIATOTOBKY Ta BUBYEHHS AUCHUIUTIHY (i3uKa.

Poznin: «OnTtukay st cTyneHTiB (akyIbTeTiB 010TEXHOJOTIi Ta XiMiKO-TEXHOJIOTITYHOTO HAMPSMY
migroroBku 6.051401 «biotexnomnoris», 6.051301 «Ximiuna texaonorisy [Enekrponnuii pecype] / O.
I1. Ky3s, O. B. Ipoznenko ; HTYY «KIIl». — Enexrponni tekcrosi naui (1 ¢aitn: 12,5 Moaiit). —
Kwuis : HTVYY «KIII», 2013. -93 c.
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JliTeparypa 1/l NPAKTUYHHUX 3aHATH

BasoBa sitepaTypa

1. Yepros JI.I., BopobGiioB A. A., 3amaui 3 ¢isuku. - M., Buma mxkosma 2007. (HTB)
JlommomizkHa JtiTepaTypa

1. ®iszuka. KoMmIuiekcHa miZITOTOBKA JI0 30BHINIHBOTO HE3aJIE3KHOTO OIIHIOBaHHA / YKiIaz,.

H. Ctpyxk, B. Mamiok. C Ocram’'tok. — Tepromniss : ITigpydyHukuy Ta HOCIOHUKY, 2015. - 432

C

http://physics.zfftt.kpi.ua/course/view.php?id=14

HasyanbHUIA KOHTEHT

Tectm 3 kypcy 3aranbpHOl isuku. [EjnektponHuii pecypc]. — Pexum pgoctymy:

1. MeTtopuMka onaHyBaHHA HaBYa/bHOI AUCLUNANIHM (OCBITHBOro KOMMNOHEHTA)

JIeKIiinH1 3aHATTA

Ne » . PexkomeHdauyii uj000 3ac80€EHHA

o/ Temu nexulil, nepeaik OCHOBHUX NUMAHb
Bcryn. OnpautoBaHHA NeKuiMmHoro martepiany 3a
Mpeamert i 3micT ancumnainvM. ®OyHAAMEHTAIbHI TUMKU B3AEMOAIN B pxepenamu
npupoai. PyHaameHTanbHi 3aKoHM 36eperkeHHs. OCHOBHI po3ainu [1], [12] MexaHika
di3nKun.

1 MexaHikKa.
KiHemaTWKa NpAMONIHIMHOrO Ta KPMBOAIHIMHOIO pyxy
MmaTepianbHOI TOYKU. Pyx Ta MOro XapaKTepUCTUKMU.
MaTemaTU4yHUIA anapaT KiHemaTuku. Cnocobwu onmucaHHA pyxy. Pyxu
TBEPAUX TiN. 3aKOHM HbloTOHA. IMnyabc Tina.
OCHOBM MONEKYNAPHOI Pi3nKM . OnpautoBaHHA NeKUinHoro martepiany 3a
OCHOBHi yABNEHHA MOJIEeKYNAPHO-KiIHETUYHOI Teopii. TemnepaTypa i| axepenamu

2 TUCK rasy. PiBHAHHA cTaHy ideanbHoro rasy. [lepwe Hayano | [1], [12] monekynapHa oisvKka Ta
TepMOAMHaMIKM. BHYTpilHA eHepria ifeanbHOro rasy Ta cnocobu ii| tepmopmHamixa
3MiHK. PoboTa rasy B i3onpouecax. TeNN0EMHICTb igeaNbHOro rasy.

IMPAKTHUYHI SAHATTS

npuiioMaM# 1IMETOJIaMH IPAKTUYHOTO 3aCTOCYBaHHS 3HAHbD.

OCHOBHUM 3aBJIdHHAM 1HKIIY TI[MPAKTHYHHUX 3aHATb € OBOJ'IO,Z[iHHH CTyACHTaMHU

I[J'ISI Hi,Z[FOTOBKI/I A0 TPAaKTUYHOIO 3aHATTA CTYACHT IIOBHMHCH OIIpaltoBaTH

TEOPETHYHUN MaTepiaiza TemMaMH 3aHATTA. llicis mpoBemeHHS 3aHATTS BUKOHATH
JIOMAIIIHE 3aBAAHHS 10 PO3B’SI3YBaHHIO 3a7a4.

Ne n/n Ha3sa Temu 3aHATTA Ta Nepenik 0CHOBHUX nuTaHb (nepenik aMaakTUYHKUX 3acobis,
nocunaHHA Ha niTepatypy)
Po3ginn ¢isnku 3rigHoO HaBYaNbHOrO M/AHY
1 BctynHe 3aHATTA. O3HaMOM/IEHHA 3 MaTEMATUYHUMKN METOAaMM PO3B’A3yBaHHA 3a4a4 3
di3nKu.



http://physics.zfftt.kpi.ua/course/view.php?id=14

[2] Aenki 3aranbHi meToan po3B’A3yBaHHSA 3a4a4d 3 Qi3nKK

[4] komnnekcHi TecTn 3 po3ainy «MexaHika» PiseHb 1 Ta PieHb 2.
[4] KomnnekcHi Tectn 3 po3ainy «MonekynapHa ¢isnKa i TepmoanHamika»

2. NNABOPATOPHI 3AHATTA

VY mepumioMy ceMmecTpl CTYJIEHTH BHKOHYIOTH Ja0OpaTOpHi pOOOTH 3 ILHKIY
«Mexanika» Ta «MonekynapHa ¢di3uka 1 TEpMOJMHAMIKA» BIAMOBIAHO [0
BCTAHOBJIEHOTO Tpadika Ta po3KIaay 3aHATh.

OCHOBHUM 3aBJIaHHSIM LIUKITY JIAOOPATOPHUX POOIT € HAOYTTS CTYyA€HTAMH JOCBITY
MPOBEJICHHS] E€KCIEPUMEHTAIbHUX JOCHIKeHb MPU TEPEeBIpill MOJO0XKEHb Teopli Ta
3aCBOEHHS TMpaBUJl OOPOOKM E€KCHEPUMEHTAIbHUX JaHUX 1 OOPMIICHHS OJIEpHKAHUX
pe3yJIbTaTIB.

JIst miAroToBKM 10 poOOTH B Jaboparopii Tpeba: 1) BUBYMTH MOJTOKEHHS TEOPIi;
2) miAroTyBaTy MPOTOKOJ JIOCHIIPKEHHS; 3) BUKOHATH BIPTyalIbHY JIa0OpaTOpHY pOOOTY;
4) mpoUTH momnepeaHid TECT JJIsl MEePEeBIPKU TOTOBHOCTI O BUKOHAHHS J1a0OpaTOPHOI
poboTH.

Koxxnuil cTyieHT BUKOHY€E 6 pOOIT 3 HABEJIEHOTO MepeniKy (3a MeBHUM rpadikom).
Onne 3aHATTS (2 TOAUHU) BUKOHYIOTHCS JB1 pOOOTH

Ne 3/n |Hazea nabopamopnoi pobomu (Komn 1omepHo20 npakmuxymy)

1-2 BuBueHHS 3aKOHIB TUHAMIKH TBEPOTO TiJIa HAa MPUKIA/l (PI3UIHOTO MasITHUKA.

1-6 Bu3HadyeHHs BiTHOIIEHHS TEINIOEMHOCTI Ta3y MPH CTAIOMY TUCKY IO HOTO TEIUIOEMHOCTI MPU

CTaJoMy 00’€eMi.

5. CawmocriiiHa poboTa cTy1eHTa
Camocriina poGota crynenra (CPC) Bkitouae: ompaifoBaHHS JIEKLIHHOTO

Marepialy Ta OKpEMHX MHUTaHb TEOpli, SKI BUHOCSATHCS HA CaMOCTiiHE OIpalfOBaHHS,
MIITOTOBKA JI0 TPaKTUYHUX 3aHATh, PO3B’SI3yBaHHSA 3a7ady JOMAIIHbOTO 3aBIaHHS,
MIJITOTOBKY 70 JIa0OpaTOpHUX pOOIT, BUKOHAHHS 3aBJaHb PO3PaxXyHKOBOi poOOTH
MIATOTOBKY 1O MOJYJbHUX KOHTPOJIBHUX POOIT.

OmpaltoBaHHs JEKIIHHOTO MaTepialy MPOBOJUTHCS PETYJSAPHO MPOTSATOM CEMECTpPY 3a
KOHCHEKTOM Ta 3a PEKOMEHJOBAHOIO JIITEpaTyporo. 30Kpema HeoOXIJTHO CaMOCTIMHO 1
JETAJIbHO ONPALIOBATU CIIAYIOYl MUTAHHS B PO3/1IaX:

Mexanika

Cunu B ipupoi. HeinepiriaabHi CUCTEMU BIJTIKY.

Cuctema Tul. IMmynbsc cuctemu Tin. YMOBHU 30€pEKEHHSI Ta 3MIHU IMIYJIbCY CHCTEMHU.
3akoH 30€epeKEeHHS IMITYJIbCY.

O3nauennss po6otu. Teopema mnpo KiHeTHUHY eHeprito. [lorenmianbHa eHepris. O3Haka
MOTEHLIAJIbHOCTI MOJIs1, KOHCEPBATUBHI CUJIH.
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MOMEHT IMITYJIbCY Ta 3aKOH MOT0 30€peKEHHS.

OOepTaHHsa TBEpPJOTO Tila HABKOJIO HEPYXOMOi oci. MOMEHT CUIIM, MOMEHT IHEpIIi.
OcHOBHE pIBHSHHS AUHAMIKH 00€PTAIILHOTO PYXY.

Kinetnuna enepris i po6oTta npu 06epTaibHOMY pyci. 3aKOH 30€peKEeHHS €HEPTTIi.
MouiekyJisipHa ¢izuka.

AniabatHuil mpoliec, piBHSHHS afiadbaTu.

O6opotHi Ta HeoOopoTHi nukiu. [lpunuun nii teroBoro asBuryHa. Ilukn Kapso.
HepiBuicts Knaysiyca. [lonsaTTs enTpormii. CTaTUCTUYHUANA 3MICT €HTPOIII.
DeHOMEHOJIOTIYHA Teopisi SBUI IMEPEHOCY, JOBXKHHA BIIBHOIO MPOOITYy Ta cepeaHii
nepepiz MoOJIEKyYJI, MOJIEKYJISIPHO-KIHETUYHA TEOPIsl SIBUILL IEPEHOCY .

Kpucranu Tta ix BmactuBocTi. Pimmam Ta iX BiactuBocTi. Pa3za Ta (a3oBi IMEpPEeXOu.
[ToTpiiina Touka. [iarpama crany.

6. IlosiTMka HABYAJIBLHOI IMCUMUILTIHN (OCBITHHOI0 KOMIIOHEHTA)
BigsinyBanHs siekuii, MNpPaKTUYHUX 3aHATh Ta JabOpaTOpHUX poOIT €

000B’SI3KOBUM. Y pa3i XBOpoOU CTyAEHT 3000B’sI3aHUM MPEACTABIATH JOBIIKY PO TEPMIH
MPOXOJKEHHS JIIKyBaHHS, OQOPMIIEHY HAJICKHUM UYMHOM B YCTaHOBI, J€ MPOXOIUIO
nmikyBaHHA. B iHImMX BuUnajkax (HampukiIaa, CIMEeiiHI 0OCTaBMHU) MUTAHHS BUPIIIYETHCS B
IHIUBIAyalbHOMY TOPSIAKY pa3oM 3 BUKIaAaueM. Y Oylb-IKOMY BHUIAJKYy CTyAeHTaM
PEKOMEHAYEThCS BIABIAYBAaTH YCI BUIU 3aHATh, OCKUIBKM Ha HUX BHKJIAJAETHCA
TEOPETUYHUN MaTepiall Ta PO3BHUBAIOTHCS HABHYKM, HEOOXIMHI Uil BHKOHAHHS
CEMECTPOBOI0 1HAMBIIYaTIbLHOIO 3aBJ/IaHHs, JIA0OPATOPHUX POOIT Ta TOMAIIIHIX 3aB/IaHb.

[lin yac mpoBeAEHHS JIEKIIMHUX, MPAKTUYHUX Ta JIA0OpPaATOPHUX 3aHATH J103BOJISIETHCS
BUKOPUCTOBYBAaTHU MOOLIBHI Tele(OHU JUIsi CAHKI[IOHOBAHOTO TMONIYKY iH(opmMalii B
[aTepHeTi a TakoX Ui MPOXOJKEHHS TECTYyBaHHs, 1 JJIsl MPOBEICHHS OOYMCIICHb Ha
MPAKTUYHUX 1 Ja0OPATOPHUX 3aHATTSIX Ta BUMIPIOBAHHS Yacy Ha JaOOpaTOPHUX 3aHATTSIX
(B pa3i HasIBHOCTI B cMapT(OH1 BIAMOBITHUX IPOTPAMHUX MPOAYKTIB).

B pasi pucranmiiinoi ¢opmMu HaBUaHHS Ha JIEKIli BUKJIaJa4 KOPUCTYETHCS BIACHUM
Mpe3eHTAIMHUM MaTepiajaoM; BUKOpHUCTOBYe Zoom Ta Google Meet nis BuUkiIagaHHs
HaBYAJILHOTO MaTepiamiy.

Jlo BUKOHaHHS J1a0OpPaTOPHUX POOIT JOMYCKAIOTHCA CTYJEHTH 3a YMOB: |) HasBHICTb
MPOTOKOJY; 2) TICHA YCHIIIHOTO MPOXO/KEHHS BXIAHOTO KOHTpoOdto. PesynbraTn
BUMIPIOBaHb CTYJCHTH 3aHOCATH Y MPOTOKOJI 1 IPEa SIBISIOTh BUKIIAauy JJIsS MEPEBIPKHU.
He nepeBipeHi gaHi 10 3aXUCTy HE NMpuiMaroThes. [ns 3axucTy nabopatopHoi poOoTH
CTY/JICHT TMOBHHEH JaTH BIAMNOBIAb HAa KOHTPOJbHI 3alUTaHHS, MPAaBWIbHO O(OPMUTHU
pe3yibTaTi BUMIpIB (po3paxyBaTH 3HAYEHHS HEOOX1THUX BEIUYUH, TOOYAyBaTH rpadiuHi
3aJIEKHOCTI BIJMOBIIHO J0 ICHYIOUUX MPAaBUJI, OOYUCIUTH MTOXUOKHU, 3aITUCATH OCTATOYHI1



pEe3yNbTaTH JOCIHIDKEHHS 3 JOTPUMAHHSAM TIPABUI OKPYTJICHHS, 3POOUTH BUCHOBKH IIO
poboTI).

3aBaHHS PO3PAXyHKOBOI POOOTH CTYIEHTHU BUKOHYIOTh B OKPEMHUX 30IIUTAX, 3AMHCYIOUN
BUKOHAHI 11 aKypaTHO 1 po30ipiauBO. 3aXUCT pe3ybTaTiB BUKOHAHHS POOOTH MPOXOAUTH
B YCHIA (opMi, B XOAl SKOi CTYJEHT IMOBHMHEH JIOTIYHO Ta OOIPYHTOBAHO MOSCHUTHU
pO3B’sI3yBaHHS BCIX 3aBJIaHb.

3aoxouyBajbHI OajM BUCTABISAIOTHCS 3a: aKTUBHY pPOOOTY HAa MPAKTUYHUX 3aHSATTAX;
y4acTh Yy (aKyJIbTeTChKMX Ta IHCTUTYTChKMX oiiMmmiagax 3 (izuku. KigbkicTb
320X04YyBaHUX OaiiB He Ouabiie 5. JIo peHTUHTY CTyIeHTa JOIaTKOBO BKIKOYAKOTHCA OaiH,
OJIep’KaHi Ha CTYACHTCHKUX (I3UYHUX HAYKOBO-MPAKTUYHUX KOH(DEpPEHI[IsiX 3a YMOBU
npej’ IBJICHHSI BIMOBIIHOTO CepTU(IKATY.

[tpadni 6anu npu3zHavarOTHCS 32 HECBOEYACHE BUKOHAHHS 3aBJaHb PO3PaxyHKOBOT
po0OOTH, HE BUKOHAHHS JOMAIIIHIX 3aBJaHb Ha MPAKTUYHHUX 3aHATTAX, HECBOECYACHUHN
3aXHUCT Ja00pPaTOPHUX POOIT.

[ToniTukor neiaitHiB nepeadadaeTbcsi HEOOXIAHICTh CBOEYACHOTO BUKOHAHHS 3aB/aHb.
VY¢i nUCbMOB1 JOKYMEHTH MalOTh OyTH 3aXHUILEH] A0 3aKIHYEHHS TEOPETUYHOTO HABUAHHS
B CeMeCTpi. 3a HECBOEYaCHE BUKOHAHHS 3aBJ/laHb MPU3HAYAIOThCA mTpadHi Oanu.
[lepecknaganHs TakuX 3aBJaHb IPOBOAUTHCS y IPU3HAYECHUN BUKJIaa4eM yac.

VYc¢i ydacHUKHM OCBITHBOTO MPOIIECY: BUKJIAIayl 1 CTYJI€HTH B IMpoleci poOOTH BUBYEHHS
TUCUUIUIIHM ~ MaroTh  KEpPyBaTUCh  NPUHLMUIAMHU  aKaJeMIYHOi  JOOpOYECHOCTI,
nependaueHumMu «Kozaekcom decti HamioHanpHOTO TEXHIYHOTO YHIBEPCUTETY Y KpaiHU
«KuiBchkull moniTexHiyHu iHCTUTYT»» https://kpi.ua/code.

AkazemMiuHa T0OpOYECHICTh Ma€ Ha yBa31 OBOJIOJIIHHS CTYJJ€HTOM HEOOX1THUMH 3HAHHSAMHU
Ta YMIHHSIMHU Ta 3JaTHICTb MPOJEMOHCTPYBAaTH IIi 3HAHHS Ta YyMIHHS. AKaJeMiuHa
HEJOOPOUYECHICTh  MPOSBIAETBCA Yy  3aCTOCYBaHHI  CTYJAEHTOM  IIIAPrajiok,
HECaHKI[IOHOBAHOI'O JOCTYyIy B IHTEpHET TOIIO MijJ Yyac KOHTPOJIBHUX 3aXOMIB (3aXUCTY
PP, naGopaTopHux po0OiT, BAKOHAHH1 3aBJJaHb MOJIYJIbHUX KOHTPOJIBHUX POOIT, MiATOTOBIII
BiAMOBieH Ha icmuTi). B pa3i BUABIEHHS aKaAeMIdHOI HEIO0OPOYECHOCTI KOHTPOJIBHHI
3axXi IS JAHOTO CTYJIEHTa NPUIUHAETHCS 1 MEPEHOCUTHCS Ha I1HIIMK Yac, a TaKoXK
HapaxoBYIOThCS MITpadH1 Oanu.

7. Buau KOHTPOJIIO Ta PEUTUHIOBA CUCTEMA OLIIHIOBAHHS pe3yibTaTiB HaBuaHHs (PCO)

Peiimune 3 oucyunninu (P/]) epaxosye pobomy cmydenma npomscom cemecmpy ma
PIB8EHb 3HAHb | HABUYOK, GUABNIEHUX HUM HA ICRUMI.
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Peiimune 3 oucyunninu hopmyemucs ik cyma 6anis, HApaxo8aHux CMyoOeHmy 3a.:
® pe3yibmamamu 1a60pamopHUx 3aHsAms;
®  GUKOHAHHA MOOYIbHOI KOHMpOabHOI pooomu (MKP),
® GUKOHAHHS 3a80AHb OMPUMAHUX HA ICNUML.

Peiimune 3 oucyunninu pospaxosyemuocs 3a gpopmynoio petimunzosa oyinka ( RD ) 3
Kpeoumno2o Mooyisi opmMyemsbcs AK cyma 0anie¢ nomo4yHoi YCRIUWUHOCMI HABYAHHI —
cmapmogozo peimuney (rc) ma banie ompumanux na icnumi (- ):

RD=r.+r,.
Cmapmoeozo peilimune € CyMapHoOl0 OYIHKOW 3A BUKOHAHHS CMYOEeHMOM 3d80aHb
NOMOYHO20 KOHMPOII0 MA MOOYIbHOI KOHMPOJIbHOI pobomu.

k

r —0anu noOmMoO4YHO020 KOHMPONIO, Yy — O0AN OMPUMAHUU HA MOOYIbHIU KOHMPOJbHIU poOOMmI.
Maxkcumanvua xinoxkicms 6anie cmapmogozo peimun2y ckiaoae 60 6anis.

Kpumepii oyinrosanns pezynomamie pobomu Ha 6 cemecmpi Hasedeni 8 maobauyi 1,
wmpadghui ma 3a0xo4yeanvui 6anu- 6 mabauyi 2.

Tabauys.1. PEATUHIOBA CUCTEMA OLIHIOBAHHA (PCO)

Buy pobotu KinpkicTb O1miHIOBaHHA MaxkcumasibHO
MOZKJIBA
KUJIBKICTB OaJstiB
JlabopartopHhi 2 3axucT poboTu 20
3aHSATTS IToBHa BiZIIOBIZb 10
HemnoBHa BiAIOBiZb 8
3aJ0BLIbHA BIANIOBIAB! | 6
MKP YacruHa 1 20 40
1 YactuHa 2 20
Cyma BaroBux 6ayIiB KOHTPOJIBHUX 3aXO7IiB 60

Tabauysa 2. ITPA®HI TA 3A0OXO4YBA/IbHI BA/IU

6anu
1. fIKicHe BeieHHSI KOHCIIEKTY JIEKITIN 1...5
2. YuacTp y KOH(DepeHIIifAX, ceMiHapax, MAroToBka pedeparis 5
MakcuMaJIbHa CyMa 3a0XOYyBaJIbHUX Rs 10
! Tlpu pucranniitniii gopmi HaBuaHHs poGoTa B Jaboparopii — Il JAEMOHCTpAIisl CTYAEHTOM BHKOHAaHHS pPOOOTH Tra

BIpTyaJIbHOMY MaKeri.
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Cemecmposuii KOHMPOJIb: eK3AMEH

o ex3ameHy (iCIIUTY) JOIYCKAIOThCA CTYZIEHTH, KOTPI 3a pe3yJIbTaTaMi HOTOYHOTO KOHTPOJIIO
Habpasim He MeHIIe 36 OamiB (60 % Bif MakCMMaJbHO MOKJIWBUX) 32 YMOBH 37adi BCIX
JlabopaTOpHUX POOIT, ycminrHoTo 3axucty PP, BUKOHaHHSA yCiX 3aBJAaHb IPAKTHYHUX 3aHSATH Ta
MIO3UTUBHOTO Ppe3y/bTaTy BHUKOHAHHS MOJYJIbHOI KOHTPOJIbHOI poboTu (He MeHIne 60 %
IIPAaBWJILHO BUKOHAHUX 3aB/IaHb). 3a pe3y/ibTaTaMU eK3aMeHYy CTy/IeHT MoxKe HaOpaTu 40 6aJtiB.

Tabn. 3. Kpumepii ouiHO8aAHHA Ma Kinbkicms b6anie Ha icnumi.
Kpumepii Kinbkicmo
6anis

cmydeHm O0eMOHCMPYE MO8HI i 2nUbOKi 3HAHHA HAB84YasbHO20 Mamepiany, emie |35-40
MpasusbHO BUKOPUCMOBYBAMU 3HAHHA

cmydeHm 0eMOHCMPYE XOPOWi 3HAHHA HAB4A/1bHO20 Mamepiany, emie npasunoHo |30-35
8UKOpuUCMoO8y8aMuU 3HAHHA

cmydeHm O0eMOHCMPYE Xopowi 3HAHHA HABYA/AbHO20 Mamepiany, ane Odonyckaeg25-30
desKi HemoYHOCMi, U000 BUKOPUCMAHHA OMPUMAHUX 3HAHb
cmyoeHm OeMOHCMpPYe 3a008islbHi 3HAHHA HABYAAbHO20 Mamepiany, ane20-25
donycKkae cymmegi Hemo4YHoCMi, W,000 BUKOPUCMAHHA OMPUMAHUX 3HOHb
cmydeHm OeMOHCMpY€e 3a008inbHi 3aceois meopemuyHuli mamepian, ane |21-24
donyckae cymmesi MoMusKu, w000 8UKOPUCMAHHA OMPUMAHUX 3HOHb
He3a008inbHe 3HAHHA Meopii ma 8i0cymHicmb 8MIHHA MAa HABUYOK y supiweHHI0
nocmassneHux 3a480aHb

. Tabna. 4. Kpumepii oyinosanusa ma Kintbkicmo 0anié Ha icnumi. Ilpu oucmanyitinii 30ayi
Y 8u2ns0i mecmy.

Kpumepii Kinekicmo
6arnis

lMpoxodxceHHA ycix pieHie mecmy nosHicmio (Bionoside Ha yci numarHHA 40
Mno3umusHo)

MpoxodxceHHa 1 ma 2 pisHA mecmy nosHicmioo (Bidnosidoe Ha 60% numaHe (30
Mno3umusHo)
lMpoxoodxceHHA 1 pisHA mecmy Ha pisHi 60% 20
He npoxoodxceHHa mecmy 0

Taén. 5. BinnoBiIHICTh pEUTUHTOBUX OaiB OI[IHKAaM 3a YHIBEPCUTETCHKOIO IIKAJIOKO:

Kinoxicmo 6anis Ouinka
100-95 BigminHO
94-85 Jlyxe noope
84-75 JloOpe

74-65 3a0BUIBHO
64-60 JlocTaTHBO
Menie 60 He3amnoBiabHO
He BuKOHaH1 yMOBU He stomyiieno
TTOMYCKY

11



8. JlomaTtkoBa iHGopMaIlis 3 TUCITUIIIIHK (OCBITHLOT'O KOMITOHEHTA)

THKJII03MBHE HABYAHHSA

Hapuanbna nucummuiina «®Pi3ukay MOXKe BUKIATATUCS JUIsl OUIBIIOCTI CTYJICHTIB 3
0COOJMBUMU OCBITHIMU OTpeOaMu, OKPIM CTYJICHTIB 13 CEpO3HUMU BaIaMu 30Dy, K1 HE
J03BOJISIFOTh BUKOHYBAaTH 3aBJaHHS 3a JOMOMOTOI0 IEePCOHAIbHUX KOMII IOTEPIB,
HOYTOYKIB Ta/a00 1HIIMX TEXHIYHHUX 3aCO01B.

Honarok 1. Ilepesrik muTaHb, AKi BUHOCATHCS HA CEMECTPOBUI KOHTPOJIb

1. Criocobu onucanHs pyxy. BekTopHuii Ta KOOpAMHATHUN CIIOCOOU OMUCAHHS PYXY.
Paniyc-BekTop, MIBUAKOCTI, TPUCKOPEHHS.

2. IlpupoHiii crioci6 onucanHs pyxy. HIBUAKICTE, HOpMajbHE Ta TAHT€HLIAJIbHE
MIPUCKOPEHHS.

3. Pyx TOYKH 11O KOy 1 HapaMeTpH LOTO PyXy (KyT MOBOPOTY, BEKTOPH KyTOBOI
IIBUKOCTI Ta KyTOBOTO MPUCKOPEHHS).

4. 3akonu HproToHa. 3aKOHM CUJ1 y MEXaHILll, IPUHLUIT CYTIEPIO3HIIII.

5. HeinepuianbHi cucteMu BIUIIKY. Cuiy 1HEpIIl IpH MOCTYNAIIBHOMY Ta 00EpTAIbHOMY
pyci cuctemu BitiKy. 6. IMmysnbsc Tiia Ta cucteMu TUl. 3aKOH 30€pEKEHHS IMITYJIbCY.
[TonsATTA PO LIEHTP Mac.

7. Po0oTa cui: mocTiiHOi, KOHCEPBATUBHOI, HEKOHCEPBATUBHOI. POO0Ta 1IeHTpanbHOT
CHUJIN.

8. KineTnuHna eHeprisi, TeopemMa rmpo KiIHeTUUHY €HEPTIIO.

9. [loTreHiianbHa eHepris (MOJsk CUIIN TSDKIHHSA, TPYKHOI Aedopmariii).

10. [ToBHa MexaHi14uHa eHepris. 3aKOH 30€peKEeHHS €Heprii.

11. ITpy>H1 1 HEOPyXH1 3ITKHEHHS.

12. MOMEHT IMITyJIbCY, MOMEHT CHJIM. 3aKOH 30€pEKEHHSI MOMEHTY IMITYJIbCY.

13. OGepTanHs TiIa HABKOJIO HEPYXOMOi oci. OCHOBHE PIBHSIHHSI IMHAMIKU 00€pTabHOTO
pyxy. MomMmeHT 1Hepuii BiiHOCHO ocl. Teopema Illtelinepa.

14. Iloctynatu Eitnmrelina. J{oBkuHA BIAPI3KY 1 MPOMIXKOK Yacy B Pi3HUX 1HEPLIATIBHUX
CUCTEMAX BIIJIIKY.

15. IleperBopenns Jlopenna. JlogaBaHHs MIBUIKOCTEH B PEISATHUBICTCHKINA KIHEMATHIT.

16. PensaTuBiCTCHKUM IHTEPBAI.

17. PenstuBicTebkuil immyiibe. Ipyruii 3akon HeroToHa B crienianbHiil Teopii
BIJTHOCHOCTI.

18. PoGoTa 1 KiHeTUYHA €HEepris B ClielianbHINA Teopil BITHOCHOCTI.

19. 3B's130K eHeprii Ta IMITyJIbCY B CHELIadbHIN TEOP1i BITHOCHOCTI.

20. OCHOBHI MOHATTS MOJIEKYJISIPHO-KIHETUYHOI T€OPli: Maca 1 po3Mip MOJIEKY, KITbKICTh
PEYOBHHM, MOJISIPHA Maca, KOHLIEHTPALl1s.

21. Temnepatypa Ta ii 3B'I30K 3 CEPEAHBOIO EHEPTIEI0 PYXY MOJEKYI.
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22. Mopens i1eanbHoro rasy. Tuck razy. OCHOBHE PiBHSHHSI MOJIEKYISPHO-KIHETUYHOT
Teopii. PIBHSIHHS cTaHy 1€albHOTO ra3y.

23. I3omponecu i1eaabHOro rasy, ix 3aKoHHU 1 rpadiku.

24. Mopens peansHoro rasy. PiBusunas Ban-nep-Baansca. [3o0Tepmu peanbHOTrOo rasy.
Kputnuni napametpu.

25. llousTTs ipo PyHKIIIIO PO3NOALTY (3arayibHi ysiBieHHs ). DyHKIIA PO3MOILTY
MakcBeia 3a TpOeKIIisIMH IITBUAKOCTI Ta 32 a0COJIOTHUM 3HAYEHHSIM IMIBUIKOCTI.
XapaxkTepHi MBUIKOCTI MOJIEKYI.

26. bapomeTpuuna popmya.

27. Buytpimns enepris. Podota ra3zy. Ilepiiie Hauano TepMOAMHAMIKH.

28. TennoeMHICTb 1/1€aIbHOr0 ra3y. Yncio cTyneHiB cBOOOIU MOJIEKYJI. 3B'sI30K
termnoemkocteit Cp Ta Cy.

29. Aniabatauit mpotiec. PiBHsiHHS aniabatu, rpadik agiadatHoro npouecy. Po6oTa razy B
aziabaTHOMY TIpoIieci.

30. ITpunuun no6ynosu temnoBux ABuryHiB. KK/ remnoBoro aBuryHa. Ineansuuii
terioBuil ABUTyH Ta iloro KKJI. Jlpyre Hauano TepMoAMHAMIKA

31. OGopoTHi Ta He0OOPOTHI Ipotiecu. EHTpomist. 3aK0H 3pOCTaHHS €HTPOIIIi B
HEOOOPOTHUX TpoIlecax.

32. SIBuia nepeHocy: ix 3arajgbHa Xxapaktepuctuka.CepeiHs JOBXKUHA BUIBHOTO MPOOIry.
33. SBuie audys3ii 11eaIbHOTO razy.

34. SBuile TEIUIONPOBIAHOCTI 1€aJIBHOTO Ta3y.

35. SIBuie BHYTPIIIHBOTO TEPTSL.

Jlexmop 3anuwiae 3 cob6or0 npaso smMiHIO8aMU NOPAOOK GUKIAOY HABUANLHO20 Mamepiany,
YACMKOBO 1020 00°€EM [ 3MICM 3ANeHCHO 810 NIZHABAILHUX MONCIUBOCHEL CMYOEHMIB |
30amuocmi 11020 3aC80EHHSL.

Po6ouy nporpamy HaB4YAJIbHOI JUCHUILIIHU (CHIA0YC):

CriaaneHo cr. BukIazaueM kadenpu 3araiibHoi (I3UKM Ta MOJCIIOBaHHS (DI3UYHUX
nporeciB Jposznenko Omnekcanaporo BonoaumupiBHOO Ta cT. BuKIagaueM KepiToro
Onproro OnekcaHIPIBHOIO

YxBasieHo kadeaporo 3araiabHoi (i3UKH Ta MOASTIOBAHHS (PI3UYHUX MPOIIECIB (TIPOTOKOI
No 1/06-25 Bin 25.06.2025 p)

IMoroaxkeno Metoauunor komiciero [Ib® (mpotokoa Ne 7/25 Bim 25.06.2025)
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