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Mporpama HaB4Ya/AbHOI AUCLUN/IIHU
1. Onwuc HaBYaNbHOI AUCLUNAIHMK, il MeTa, NnpegMeT BUBYAHHA Ta pe3y/IbTaTu HaBYaHHSA

Kypc ¢pizuKku € pyHOameHmManbHOO OCHOBOK 015 8UBYEHHA Uino20 pAdy ducyunaid npogeciliHoi
ma npaKkmMu4Hoi NiG2omosKuU iHXeHepis pizHUxX Hanpamie nidcomosKu. B npoueci sugyeHHa ducyunaiHu
«®isuka» cmydeHmu Habydymoe rpyHmMosHe PO3yMiHHA 3QKOHI8 npupoou, MOKAa0eHUX 8 OCHOo8Yy
iHM#eHepHUX ma 00CAIOHUUbKUX pilieHb NMpu supilleHHI pi3HUX 30800Hb.

Mema Has4anbHOI ducyunniHu

®i3uKa € OOHIEID 3 OCHOBHUX MPUPOOHUYO-HAYKOBUX OUCYUMAIH, 8 AKUX 8UBYAHOMbLCA 30KOHU
Hexcusoi npupodu. [1i0 NpupoOHUYUMU HAYKAMU CbO200HI MOXCHA PO3ymimu mi 2any3i 3HAHb, 8 AKUX
mMoxce bymu nposedeHuli ekcrniepumeHm 074 MiOmeepoxeHHA npunyuweHs i moodenell, 6UCYHEHUX
meopiero i nposedeHux 0ocnidis. E80AOUIA PO3BUMKY MPUPOOHUYUX HAYK 003804UAA iCMOMHO
po3wupuUmMuU Yum HayKam memo0oso2ito 00Cni0HeHb NopieHAHO 3 hinocogiero, YaCMUHO AKOI BOHU
bynu, i nepemsopumu ix i3 cno2na0an6HUX 8 eKCrepuMeHmasbHi.
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B Knacu4Hux Kypcax ¢izuku cmyoeHmu 8ug4arome 30KOHU NpUpoou, AKi € OCHOBOK Nepesar Hoi
binbwiocmi  iH¥EeHepHUxX, MmexHiYHUX ma 6iomexHos02iYHUX OUCYUNIH, AKi HUHI € camocmilHumu
o0baacmamu 00cnidnceHb ma NPaKmMuKu.

Memoto susyeHHA QucyunaiHu € hopmysaHHA y MmalibymHix ¢gpaxieuie cmilikux 3HaHb 3 3GKOHI8
npupoou, YyMiHHA BUKOpUCMOBY8AMU OMPUMAHHI 3HOHHA MpuU Mo0aAbWOMY BUBYEHHI creyianbHux
ducyunnid, a maxkox y malibymHili npogpecilinili disnbHocmi. ®opmysaHHA 30amHocmeli:

- 30amHicmb 3acmocosysamu 3HAHHA Y MPAKMUYHUX CUMyauyisx;

- 30amHicmb 84umucs i 080a100i8aMu Cy4acHUMU 3HAHHAMU;

- 30amHicmb 8uKopuCmMo8y8amMu 3HAGHHA 3 MaMeMamuKu ma ¢i3uku 8 06cA3i, HeobxioHomy 015

00CA2HeHHA IHWUX pe3ysbmamis 0c8imHbOI npo2pamu.

Mpeomem Has4YanbHOI QUCYUNAIHU — OCHOBHI MOHAMMA MA 3GKOHU HEXCUBOI MPuUpoodu.

Micna 3aC80€HHA HABYAMALHOI  OUCYUMAIHU cmyOdeHmM 08UHEH 3Hamu ma emimu
BUKOpUCMOBY8aMuU 3HAHHSA 30KOHI8 Hexcusoi npupodu Ha pieHi, HeobxiOHomMy 0715 O0CS2HEeHHA IHWUX
pe3ysibmamie 0C8IMHbLOI MPozpamu, 30KpPema, mux, WO sexams 8 O0CHO8i OucyunaiH ¢axoeo20
CrIPAMYBAHHA: MEXAHIKU, MepMOOUHAMIKU Ma iH.

Micna  ycniwHO20 30CB0€HHA  OucCyunaiHU, cmydeHm nosuHeH 807100imu  Habopom
KomnemeHmHocmeli 6aKan1a8pCcbKO20 PiBHSA, 30Kpema:

3K 01 - 30amHicms 3acmocosysamu 3HAHHA Yy MPAKMUYHUX cumyauyisax

3K 05 - 30amHicms 84umucs i o8os00isamu cy4acHUMU 3HAHHAMU

®K 01 - 30amHicmeb suKopucmosysamu 3HAHHA 3 MameMamuKu ma pi3uku 8 06c¢a3i, HeobxioHomy
0714 00CA2HEHHA IHWUX pe3ysbmamis 0C8imHbOI npo2pamu

Ilpozpamni pezyromamu Haguanna:

[PH 01 - BMimu 3acmocosysamu cy4acHi Mamemamu4yHi Memoou 015 po38’A3aHHA MPAKMUYHUX
30004, N08’A3aHUX 3 00CAIOMEHHAM i MPOeKmMy8aHHAM biomexHoa02iYHUX npoyecis. Bukopucmosysamu
3HAHHA i3UKU 0718 aHani3y biomexHoA02iYHUX Npoyecis.

MPH 12 - Bukopucmosywo4du MiKpobionoeivHi, XimiuHi, hi3u4Hi, hizuko-ximiyHi ma 6GioximiyHi
memoou, emimu 30ilicHroeamu  XiMiYHUU KOHMPOAb (BU3HAYEHHA KOHUEHMpPAuii po34yuHis
de3iHepiKysanbHUX 3acobis, MumMpysasnbHUX «2eHMIi8, KOHUEeHMPAauii KOMMOHEHMI8 MNoXUBHO20
cepedosulUid MoOW0), mexHos02iYHUll KOHMPOsAb (KOHUeHmpauii 0xcepen 8yeneuyro ma asomy y
KynbmypanbHili piOuHi ynpodoexc npoyecy; KOHUeHmpauii uinboso2o npodykmy); mikpobionoziyHuli
KOHMPponb (8U3HAYeHHA MiKpobiono2iYHOI Yucmomu noMusHUX cepedosuw, nicaa cmepunizauii,
MiKpobionoeiyHoi 4Yucmomu b6ionoeiyHo2o a@eeHmMa mouio), MiKkpobiosaoziyHoi 4vucmomu ma
cmepunbHocmi 6iomexHon02iYHUX NMPOOYKMIie Pi3HO20 NPU3HAYEHHS.

[PH 15 - basytouucb HQ 3HAHHAX PO 3AKOHOMIPHOCMI MexXaHiYHUX, 2i0poMexaHiYHuUX, mernsao- ma
MacoobmiHHUX npoyecie ma OCHOBHI KOHCMPYKMOPCbKi ocobausocmi, emimu obupamu 8idnosioHe
YyCMAamekKy8aHHA Yy Npouyeci npoeKkmysaHHAa 8upobHuyme 6iomexHoaA02iYHUX MPOOYKMI8 pPi3HO20
npu3HayYeHHA 018 3ab6e3neyeHHs iX MaKCuManbHoIi eghekmueHocmi.



2. MpepeKBi3uTU Ta NOCTPEKBI3UTU AUCLUNAIHU (Micue B CTPYKTYPHO-N0riYHI cxemi HaBYAHHA 3a
BiANOBiA4HOIO OCBITHLOIO NPOrpPamolo)

Jlucuyunaina 6a3yemuvCa Ha 3HAHHAX 3 G13UKU Ma MAMemMamuku, 3aC80EHUX 8 PAMKAX
3a2anvHoi cepedHboi oceimu. BusueHHs kypcy nepedbauae sukopucmaHHa HagU4OK 3 meopii 1
MexHIKU eKxcnepumMeHmy ma mMamemamuyuHux Hasu4ox, wo Habysarmscs 3a NapaneabHo20
8UBUEHHA MamemamuuHux oucyuniaii. HeobxioHuUM enemeHmoM npu 8usueHHi OUCUUNATHU €
080/1001HHSL NOHAMIUHUM MA MAMEeMAMUYHUM anapamom mamemamuyHo20 aHaNi3y,
amanaimuuHoi 2eomempii, AIHIlIHOI anz2ebpu ma 6exkmopHo20 auanidy. Oxkpemi NUMAHHA
8UMA2A0OMb BMIHHA PO368’A3aHHA Halinpocmiwux dugepeHUianbHUX PIBHAHD, WO 8UBUAOMD Y
pamkax oucyuniainu «/[ugepeHuianbHi pieHAHHS».

Habymi 3HaHHs ma YMiHHA npu nodaabuwomy HasuaHHi 6ydyms 3acmocosysamucs
npu 8uUBHEHHI K 3a2ANbHO-MEXHIUHUX Mak 1 cneuiaabHux ducyunaiu (biogizuka, gisuuHa ma
K0.10i0Ha Ximis, Mowo).

3. 3MiCT HABYAJIbHOI JUCIUILIIHM

Kypc ¢iszuku ckiazjaeTbes 3 IBOX 3MICTOBUX MOAYJIIB. Y TEPIIIOMY CeMeCTPi BUBYAETHCSA MOAYJIb
«MexaHnika, MoJieKyJIsgpHa disduKa Ta TepMoAuHaMiKa. EjlekTpocTaTUKa Ta eJIEKTPUUHUIN
CTPYM. »

Pozainm i Temu Kypey di3uku:

Po3sain 1. ®isuyHI OCHOBU MeXaHIKU

Tema 1.1. KimemaTtnka MaTepiaJbHOI TOUKH Ta TBEPJIOTO TLIa

Tema 1.2. /luHamika cucreM (IMHAMiKa MaTepialbHOI TOYKH Ta CHUCTEMH TOYOK. J[MHaMiKa
TBEP/IOTO Tijia)

Tema 1.3. Pobota Ta eHepris

Tema 1.4. EnemeHTH crieniajibHOI Te€OPil BITHOCHOCT1

Pozain 2. MosnekysispHa ¢i3uka i TepMoguHaMika
Tema 2.1. OCHOBU MOJIEKYJIIPHO-KIHETUYHOI TEOPil
Tema 2.2. EneMeHTU TepMOJIMHAMIKU

Tema 2.3. fIBuina nepeHocy

Poznin 3. EnexTpocTaTuka Ta eJIeKTpUYHUU CTPYM
Tema 3.1. EnekrpocraTuka
Tema 3.2. EnekTpuyHuii cTpym

4. HaBuasibHI MaTepiajiu Ta pecypcu
Basosa Jireparypa

1. Kyuepyk .M., T'op6auyk L.T., Jlynuk ILII. 3aransunii kypc ¢izuku. T.1.- K.; Texnika, 1999 p.- 536 c.
(HTB) BuBuaTH peKOMEHA0BaH1 PO3ILIN

2. Kyuepyk .M., I'op6auyk L.T., JIynuk [LII. 3aransuuit kypc ¢pizuxu. T.2.- K.; Texnika,2001p. - 452 c.
(HTB) BuBuaTH peKOMEHA0BaH1 PO3ILIN

3. Kyuepyk .M., 'opbauyk L.T., JIynuk ILI1. 3aransuuit kype ¢izuxu. T.3.- K.; Texnika, 1999 p - 520 c.
(HTB) BuBuaTH peKOMEHA0BaHI PO3ALIU

4. O.I1.Ky3p,0.B.[Ipo3nenko,0.B.JlonsiHiBchka 3aranbHa (Qizuka. [HTEpHET-pecypc 3a aJipecoro
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http://physics.zfftt.kpi.ua BuBuaTH MoBHICTIO

Jlabopatopri po6otu 3 kypcy 3ATCAJIbHOI ®I3UMKU. Iurteprer-pecypc 3a  aapecoro
http://physics.zfftt.kpi.ua/mod/page/view.php?id=540 BuBuaTh BimmoBigHO a0 rpadika BHKOHAHHS
1abopaTopHUX poOIT

Jdonomixna JiTeparypa

6.

7.

10.

11.

12.

Hponos U. E. 3agaun no ¢usuke. - M.: Hayka 1988 ((HTBH) BukopuCTOBYBAaTH BiIIOBIIHO 10
HaBYAJIbHOT MpOTrpamMu

3aranpHa ¢i3uka: unamika [EnekrponHuil pecypc] : MeToauuHi peKoMeHamii 10 po3B'si3yBaHHs
3a/1a4y JIs CTYJCHTIB 1HCTUTYTY TEJIEKOMYHIKAI[IHHUX CHCTEM Ta IHIIUX TEXHIYHUX (PaKyIbTeTiB /
HTVYY «KIIl» ; yknan. A. B. Hemuposcekuii, O. B. [Ipo3aenko, O. I1. Ky3s. — EnexTponHi TeKCcTOBI
nari (1 aitm: 1,34 Moaiit). — Kuie : HTYY «KIIl», 2011. - Ha3Ba 3 ekpana. —
Hoctym: http://library.kpi.ua:8080/handle/123456789/1332

®izuka. Po3nin «Enexrpuka i maraetusm» [ Enekrponnuii pecypc] : KOHCHEKT JIEKIiH sl CTY/ACHTIB
crienianbHOCcTel «IIpoMuciioBa GioTexHomorisY, «O01aHaHHS (PapMalleBTUYHOT Ta MIKPOO10JIOTTYHOT
npomucioBocti» / HTYY «KIID» ; ykmaa. O. I1. Ky3s. - Enextponni texcrosi nani (1 daiin: 7,44
Moaiit). — Kuis : HTYY «KIIl», 2009. - HasBa 3 ekpana. — J[ocrtym: http:/library.ntu-
kpi.kiev.ua:8080/handle/123456789/153

Kyab, O. I. ®isuka. BubpaHi po3ginu mexaHikn [EnekTpoHHW pecypc] : Haey. nocib. aons 3pobysadis
cTyneHss Gakanaepa cneujanbHocten 133 [any3eBe MalwmnHObyayBaHHs, 162 bioTtexHonorii Ta
GioiHxeHepia 161 XimiuHi TexHonorii Ta iHxeHepisa / Kyab O. M., Opo3geHko O. B., JonsHisckka O. B. ; KII
im. Iropsi Cikopcbkoro. — EnekTpoHHi TekctoBi gani (1 davn: 3,13 M6ant). — Kuis, KIl im. Irops
Cikopcbkoro, 2022. — 128 c. — HasBa 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.
Ky3s, O. I1. MeTtoan4Hi BKa3iBKH JJII CAMOCTIHHOI MIATOTOBKH Ta BUBYEHHS JUCIUTUIIHU (i3HKa.

Poznin: «OnTukay a1 cTyaeHTiB GpakynbTeTiB O10TEXHOIOTIT Ta XIMIKO-TEXHOJOTIYHOTO HAIIPSMY
niaroroBku 6.051401 «biotexnomnoris», 6.051301 «Ximiuna Texnomnoris» [Enektponnuii pecypce] / O.
I1. Ky3s, O. B. lpo3aenko ; HTYY «KIIl». — Enexktponni TekctoBi aani (1 daiin: 12,5 Mo6aiit). —
Kuis : HTYY «KIlII», 2013. - 93 c.

Jliteparypa 1jisi NpaKTUHYHUX 3aHATH

Bazosa stiTepatypa

1. Yepros JI.T'., Bopo6iioB A. A., 3anaui 3 ¢isuku. - M., Bumma mkosa 2007. (HTB)

JonomixkHa jiTeparypa

1. ®iszuka. KommiekcHa IATOTOBKA 0 30BHIITHBOTO HE3aJIE€KHOTO OI[IHIOBAaHHA / YKJiaz,.
H. Crpyx, B. Maniok. C Ocramr'ok. — TepHoriis : [TigpydHUKY Ta TOCIOHUKH, 2015. - 432
c.

2. Tectm 3 Kypcy 3aranbHOi ¢isuku. [EnektponHuii pecypc]. — Pexum moctyry:
http://physics.zfftt.kpi.ua/course/view.php?id=14
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HaBYyanbHUIA KOHTEHT

5. MeTtoguKa onaHyBaHHA HaB4Ya/IbHOI AUCUUNAIHU (OCBITHBOrO KOMMOHEHTA)

JIekiiniui 3aHATTA

Ne .o . PexkomeHOayii uj0o00 30CB0EHHA
o/ Temu nexuliil, nepeaix OCHO8HUX NUMAHb

Bcryn. OnpautoBaHHSA NeKUiltHoro maTepiany 3a
MpegmeT i 3micT gucumnnainm. PyHaaMeHTanbHi TUNM B3aeEmoaili B JKepenamu
npupoai. PyHAameHTaNbHi 3aKOHN 36epexeHHA. OCHOBHI PO34inu | [1], [12] MexaHika
disnkn.

1 MexaHika.
KiHemaTuKa NpAMOANiHIMHOIO Ta KPUBOJIIHIMHOTO pyxy
maTepianbHOT TOUYKN. Pyx Ta MOro XxapakTepPUCTUKMN.
MaTtemaTU4HM anapaT KiHemaTuku. Cnocobu onncaHHA pyxy. Pyxu
TBEpAUX Tin. 3aKOHM HbloTOHA. IMnyabce Tina.
OCHOBM MONEKYNAPHOI Pi3nKu . OnpautoBaHHSA NeKUiltHoro maTepiany 3a
OCHOBHi ysiBNEHHA MONEKYNSAPHO-KIHETUYHOI Teopii. TemnepaTypa i axxepenamm

2 TUCK rasy. PiBHAHHA cTaHy igeanbHoro rasy. Mepwe Havyano [1], [12] monekynsapHa ¢pisvKa Ta
TePMOAMHAMIKK. BHYTPILIHA eHepria ifeanbHOro rasy Ta cnocobu i | repmoguramika
3miHN. PoboTa rasy B isonpouecax. TeNJOEMHICTb iAeanbHOro rasy.
ENNEKTPOCTATUKA OnpautoBaHHA NeKLUiMHOro maTepiany 3a
EnekTpuYHMM 3apag Ta Moro BnacTmeocTi. Hanpy»keHicTb nona JKepenamu

3 TOYKOBMWX Ta po3nogineHnx 3apaais. Teopema laycca. [2], [11] EnekTpocTaTuka Ta
Po6oTa no nepeHeceHH0 3apany B enekTpUYHomMy noni. MoTeHuian eNeKTPUYHII CTPYM
noJs. 38'A30K HANpPYXEHOCTi Ta NOTEHLUiaNy eNeKTPOCTaTUYHOrO
nonsa. EHepria enekTpoCcTaTMYHOro nons.

IIpakTUYHi 3aHATTA

OcHOBHUM 3aBJaHHAM »IHUKJ/IY I[IPAaKTU4YHHUX 3aHATb €

MpUMOMaMHU i METOZaMU IPAKTUYHOTO 3aCTOCYBaHHSA 3HAHb.

OBOJIO]_IiHHH CTyJ€HTaMHU

Ne n/n HasBa Temu 3aHATTA Ta Nepesiik OCHOBHUX NMUTaHb (Nepenik ANgaKkTUUYHUX 3acobis,

NoCUNaHHA Ha NiTepatypy)

Po3ainu $pi3nKun 3rigHo HaBYaANbHOrO NAAaHY

bisnkm.
[2] Aeski 3aranbHi meToamn po3B’s3yBaHHA 3a4a4 3 disnKK

BcTynHe 3aHATTA. O3HaMOM/IEHHA 3 MaTEMATUYHUMM METOAaMM PO3B'A3YBAHHSA 3a4ay 3

[4] kKomnneKcHi TecTn 3 po3giny «MexaHika» PiBeHb 1 Ta PiBeHb 2.
[4] komnneKcHi TecTn 3 po3ainy «MonekynspHa ¢i3vKa i TepmoamMHamika»
[4] komnneKkcHi TecTn 3 po3ainy «EnektpomarHeTnam» PiseHb 1 Ta PiBeHb 2.




JIaGopaTopHi 3aHATTA

Y mepiioMy ceMecTpi CTYZIeHTH BUKOHYIOTH JlabopaTopHi poboTu 3 nukiay «MexaHika»,
«MonekynsapHa ¢isuka 1 TepMoguHaMiKa» Ta «EjJeKTpwka Ta MarHeTH3M» BIAIIOBIIHO 710
BCTAaHOBJIEHOTO Tpadika Ta po3KJIaly 3aHATb.

OCHOBHUM B3aBJaHHAM IUKJIy JIabopaTopHUX pOOIT € HAOyTTA CTyJeHTaMHU JIOCBiIy
IIPOBEJIEHHSI €KCIEPUMEHTAIBHUX JIOCII/KEHb IIPU IEPEBIPIli MOJIOXKEHD TEOpil Ta 3aCBOEHHSA
IpaBuI 00POOKYU eKCIIepUMEHTATHHUX JaHUX Ta 0OPMJIEHHS O/IEp:KaHUX Pe3yJIbTaTiB.

Jlna miarotoBku A0 pobotu B JiabopaTopii Tpeba: 1) BUBUMTH IIOJIOKEHHS Teopil; 2)
MiZITOTYBaTH MIPOTOKOJI JOCII/IKEHH; 3) BUKOHATU BipTyasIbHY JIa0OpaTOpHY POOOTY; 4) MPOUTH
TIOIIEPEIHIN TECT JJIs IIEPEBIPKU FOTOBHOCTI /10 BUKOHAHHS JIJaO0paTOPHOI poOOTH

Ne
/o

Haszsa s1a6opaTopHOi po60TH (KOMII'IOTEPHOTO MMPAKTHKYMY)

BuBueHHs Teopii 00pOOKYU pe3yIbTaTiB BUMIPIOBaHb Y (Di3UYHIN
Jtabopartopii Ha TpUKJIaAl MaTeMaTUYHOTO MAasATHUKA

1-2 | BuBuenHsa quHaAMiKKU 00€pTAIBHOTO PYXy Ha MPUKIAZi Gi3MUHOr0 MasATHUKA
1-6 | BusnaueHHs BigHOIIeHH: TertoeMHocTelr Cp/Cyv /71 OBITps.

1-7 | BuBueHHs JtamiHapHOI Teuil ra3y Kpi3b TOHKI TPyOKH

1-1

6. CamocrTiitHa po6oTa cTyaeHTa

Camocmitina poboma cmyo0eHma 6KI0YA€E: ONPAYIO8anHs IeKYiliHo20 Mamepiany ma
OKpeMux numans meopii, sAKi GUHOCAMbCA HA CAMOCMIlIHe ONpayr08ants, Ni020moeKa 00
NPAKMUYHUX 3AHAMb, D038 A3V8AHHA 3A0ay¥ OOMAUHLO20 3A80AHHS, NI020MOBKY 00
1abopamopHux pobim, BUKOHAHHS 3A60AHbL PO3PAXYHKOBOI pobomu , Ni020MOBKY 00
MOOYIbHUX KOHMPOJIbHUX POOIM.

OmnpaitltoBaHHs JICKI[IHHOTO MaTepialy IPOBOJUTHCS PETYISIPHO MPOTATOM CEMECTPY
3a KOHCIIEKTOM Ta 3a PEKOMEHJIOBAHOIO JIITEPaTypor0. 30KpeMa HEOOX1THO CaMOCTIMHO 1
JIETATbHO OMPAIFOBATH CIIAYI0Ul MUTAHHS B PO3/IIIaX:

MexaHika
Cunu B ipupoi. HeinepiriaibHi CUCTEMH BIJTIKY.

Cucrema Tu1. IMIyabc cucTeMu Til. YMOBHU 30€pekKEeHHS Ta 3MIHU IMITYJIbCY CUCTEMH.
3akoH 30€peKEeHHS IMITYJIBCY.

O3zHaueHHs poboTu. Teopema npo KiHETHYHY eHeprito. [loTenuiansHa enepris. O3Haka
NOTEHI[1aJIbHOCTI MOJIsl, KOHCEPBATUBHI CHIJIU.

MOMEHT IMITyJIbCY Ta 3aKOH HOTO 30€peKEHHS.

OO6epTaHHs TBEPAOTO TiJla HABKOJO HEPYXOMOi 0ci. MOMEHT CHJIM, MOMEHT 1HEpIIii.
OcHOBHE PIBHSIHHA JUHAMIKH O0€PTAIBLHOTO PYXY.

Kinetnuna enepris 1 po6oTta mpu o0epTaabHOMY pyci. 3aKOH 30epeKeHHS CHeprii.
MouekyJsipHa ¢izuka.
AniabaTHui TipoIiec, piBHSIHHSA aniadbaTu.

O6opotHi Ta He0OopoTHI 1ukau. [IpuHIMN Aii TemoBoro npuryHa. [{ukn Kapho.
HepiBnicts Knaysiyca. [lonsatTs entpomii. CTaTUCTUUHHI 3MICT €HTPOI].
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deHOMEHOJIOT1YHA Teopis SBUII IEPEHOCY, TOBXKUHA BIJIBHOTO POOITY Ta CepeaHii
nepepiz MOJIeKyJI, MOJIEKYJIIPHO-KIHETHYHA TEOPisl SBUII IIEPEHOCY.

Kpucranu ta ix BnactuBocti. Pinuau ta ix BnactuBocTi. ®a3a Tta ¢a3oBi nepexoau.
[Totpiiina Touka. [iarpama cTany.

EaexkrpocraTuka.

Tunu gienekTpukiB. SBuIe moaspu3allii, HOJIPU30BaHICT JieeKTpuKa. Teopema
I"aycca ans Bektopa P. Bektop D . /lienexkTpuyHa MpOHUKHICTS.

Enexktpuune mosie B mpoBigHUKaxX. EnekTpuyHe mose B MpoBiTHUKAX. €MHICTB,
KOHJIeHcaTOopU. Po3paxyHOK eMHOCTI KOH/IEHCATOpa.

Enepris enekrpuunoro nois. Eneprist B3aemoaii cuctemMu 3apsakeHuX Tijl, eHepris
B3a€MO/I1i, €HEPrisl 3apsHKEHOT0 KOHJEHCATOPa; EHEPris eJIeKTPUYHOTO MO,
00'eMHa T'yCTHHA €HEeprii.

[TocTiiHUI €NEeKTPUYHUM CTPYM, CUJia 1 TYCTUHA CTpyMY. PiBHAHHS HENEPEPBHOCTI.
Enextpopymiitna cuna.

3akonu Kipxroda. [ToTyxHICTb.

Teopis enexTponpoBigHOCTI B MeTanax. KoHTakTHa pi3HUIA MOTEHITIATIB.
EnexTpuuHuil cTpyM B razax ta piguHax.

P03B5H3yBaHH}I 3aa4 JOMAIIHbOTI'O 3aBJAaHHA IIPOBOAUTHCA 3 MCTOLO BaKpiHHGHHH
3HAaHb Ta YMiHB IIPAKTHUYHOI'O 3aCTOCYBAHHA IIOJIOKCHDb TeOpﬁ.

[linroroBka 10 maboparopHuxX poOIT mnepeadavyae BUBUEHHSA CTYACHTOM 3aKOHIB
G13UKH, SKI TEPEeBIPSIOTHCA MPU BHUKOHAHHI JIAOOPATOPHUX JOCIHIJKEHb, METOJUKH
MPOBENCHHS JOCHIKEHb, NPHJIAIB, IO 3aCTOCOBYIOTHCSA JISI BUMIPIOBAaHb, MOPSJKY
00pOOKH pe3yJIbTaTiB EKCIIEPUMEHTY.

[Ticns mpoBeneHHs J1a00paTOPHOI pOOOTH CTYJIEHTH NMOBUHHI OPOPMUTH PE3YJIbTATU
JOCIIIIKEHb: BUKOHAaTH HEOOXIJHI OOuYMCleHHs, MoOyayBaTH TIpadiku, po3paxyBaTu
MOXHUOKH.

Po3paxyHkoBa po6oTa CKJIaTa€ThCs 3 YOTUPHOX YACTHH: «D13MIHI OCHOBH MEXaHIKN,
«OcHOBU MOJIEKYNApHOT (DI3UKH 1 TepMoauHaMikny, «Enekrpoctatuune moiey». KoxHa
YaCTHUHA CKJIQAa€ThCad 3 BOCBMHM 3aj/iad, BIAMOBIAHO J0 Iporpamu Kypcy. Ha BukoHaHHs
KOXKHOT 3 YaCTHH rnepeoadeHo 3 — 4 THKHI.

[TinroToBKa 0 MOAYJILHUX KOHTPOJILHUX POOIT mependayae MOBTOPEHHS CTYICHTOM
MOJIOKEHB TEOPii Ta X MPAKTUYHOTO 3aCTOCYBaHHA. BukoHaHHS 11i€1 po60TH BUMarae Bif 1
10 6 ronvH.

MoniTUKa Ta KOHTPO/b
7. NoniTMKa HaBYaAbHOI ANCUUNAIHM (OCBITHBOrO KOMMNOHEHTA)

Biosioyeanns nekyii, npakmuutux 3aHsams ma 1a60pamopHux pooim € 00608 13K08UM.
Y pasi xeopobu cmyoenm 30608 ’s13anuil npedcmasiimu 008i0K)y HPo MepMiH NPOXOOHCEHHS
JUKYBAHHS, OC)OPMIEHY HANEHCHUM YUHOM 8 YCMAHOBI, 0e NPOXOOUNo NiKy8auHs. B inwux
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eUNAOKax (Hanpuxkiao, ciMmelHi 0O6CMABUHU) NUMAHHSA BUPIULYEMbC 8 THOUBIOVANbHOMY
nopsoKy pazom 3 euxiaoauem. Y 0y0b-aKomy 6unaoky cmyoeHmam peKoOMeHOYEMbCS
si0sidysamu yci 8UOU 3aHAMb, OCKIIbKU HA HUX BUKIAOAEMbCS MeopemudHUiL Mmamepiai ma
PO36UBAIOMBCS  HABUYKU, HEOOXIOHI Ol BGUKOHAHHA CeMecmpoB8o20 I[HOUBIOVAIbHO20
3a80aHH, 1AO0PAMopHUX pobim ma OOMAUHIX 3A80aHb.

Ilio uac npogedenns neKyiUHUX, NPAKMUYHUX mMa J1AOOPAMOPHUX 3AHAMb
00360JIIEMbCA  BUKOPUCMOBY8AMU MOOLIbHI menedonu 0Nl CaHKYIOHOBAHO20 NOULYKY
ingpopmayii 6 Inmepremi a maxodc Oas NPOXOONCEHHST MECMYBAHHA, | OJIs1 NPOBEOCHHS
00UUCTIeHb HA NPAKMUYHUX | JAOOPAMOPHUX 3AHAMMAX MA BUMIPIOBAHHA 4YACYy HA
J1AO0pamopHux 3aHAMmAX (8 pasi HAA6HOCMI 8 cMAPM@OHI BIONOBIOHUX NPOCPAMHUX
npoOOyKmis).

B pa3zi oucmanyivinoi oopmu nasuannsa nHa nexyii 6UKIA0ay KOPUCMYEMbCA GILACHUM
npezenmayitnum mamepiaiom, euxopucmosye 20om ma Google Meet ons suxradanms
HABYANILHO20 Mamepiaiy .

llo euxonanus 1nabopamopHux pobim Oonyckaromecs cmyoenmu 3a ymos: 1)
HASIBHICMb  NPOMOKONY, 2) RiCAsi  YCNIUWHO20 NPOXOONCEHHS BXIOHO20 KOHMPOJIO.
Peszynomamu eumiprosanv cmyoenmu 3aHOCAMb Y NPOMOKON | npeo s8Is0Mb GUKIAOAYY
o nepesipku. He nepegipeni Oami 0o 3axucmy He nputimaiomvcs. i 3axucmy
J1abopamopHoi pobomu cmyoeHm nosuHeH oamiu 8ION08i0b HA KOHMPOJIbHI 3ANUMAaHHA,
NPABUILHO 0opMumu pe3yibmamu 6UMIpI8 (Po3paxyeamu 3HayeHHs HeOOXIOHUX GeUYUH,
nooyoysamu 2pagiumi 3a1edcHoCmi 6I0N0BIOHO 00 ICHYIOUUX NPABUIL, OOUUCIUMU NOXUOKU,
3anucamu OCmMamoyHi pe3yibmamu 00CHI0NCeHH 3 OOMPUMAHHAM NPAGUL OKDY2leHHs,
3p0OUmMuU BUCHOBKU NO POOOMI).

3as0anns po3paxyHKoeoi pobomu  cmyOeHmu BUKOHYIOMb 6 OKPeMUX 30WUMAax,
3aNUCYIOYU BUKOHAHI Ol aKypamHo i po30ipaueo. 3axucm pesyibmamis 8UKOHAKHSA pobomiu
npoxooums 8 YCHill opmi, 8 X00i SAKOI cmyOeHm NOGUHEH N02IYHO Ma O0OIPYHMOBAHO
NOSACHUMU PO38 S3YB8AHHSL 8CIX 3A80AHD.

3aoxouyeanvHi 6anu BUCMABIAIOMbCA 3A. AKMUBHY poOOmMYy HA NPAKMUYHUX
3aHAmMmAxX;, y4acmev y QaxkyibmemcokKux ma IHCMUMYMCbKUX ONiMniaoax 3 @izuxu.
Kinvxicms 3ao0xouyeanux 6anie ue oOinvwe 5. Jlo petimuney cmyodenma 000amKo80
BKIIOYAIOMbCA  OanU, 00epAHCaAHi HA CMYOEHMCbKUX QI3UYHUX HAYKOBO-NPAKMUYHUX
KOH@hepeHYisX 3a yMO8U npeod a61eHHs 8i0N08I0H020 cepmugikamy.

LImpaghni 6anu npusnauaromocs 3a HeCB0E€UACHE BUKOHAHHS 3A80AHb PO3PAXYHKOBOT
pobomu, He BUKOHAHHSA OOMAWHIX 3A60aHbL HA NPAKMUYHUX 3AHAMMAX, HECBOEUACHUU
3axucm 1ab6opamopHux pooim.

Tonimukoro Oeonaiinie nepeddbauaemvcs HeOOXIOHICMb CBOEYACHO20 BUKOHAHMHS
3a60amb. Yci nucbMOo8i OOKyMeHmu Maioms Oymu 3axuiyeHi 00 3aKiH4eHHs MeopemuiHO20



HasuaHus 8 cemecmpi. 3a Hec8OEUACHe BUKOHAHHA 3A80AHb NPUSHAUAIOMbCA UMPADHI
oanu. Ilepecknadanus maxkux 3a860anb NPOBOOUMBCS Y NPUSHAYEHUN BUKIA0AYEM YaC.

Yci yuacnuku oceimmvoco npoyecy: eukiaoaui i cmyoenmu 6 npoyeci pobomu
BUBUEHHSL OUCYUNTIHU MAlOMb Kepysamuch HPUHYUNAMU aKademMiuHoi 00bpoyecHocmi,
nepedbauenumu «Kooexcom uecmi Hayionanvno2o mexniunoco yuieepcumemy Yxpainu
«Kuiscoxuil nonimexniunutl incmumymy» https://kpi.ua/code.

AkaneMiuHa J0OpOYECHICTh MAa€ Ha yBa3l OBOJIOAIHHS CTYACHTOM HEOOXIJTHUMH
3HAHHSAMH Ta YMIHHSMHM Ta 3JaTHICTh IIPOJAEMOHCTPYBaTH Il 3HAHHS Ta YMIiHHS.
AKaneMiuHa HEJIOOPOUYECHICTh MPOSIBISETHCS Y 3aCTOCYBaHHI CTYACHTOM IIaprajiok,
HECaHKI[IOHOBAHOTO JIOCTYIY B IHTEpHET TOIIO IMi/1 YaCc KOHTPOJIbHUX 3aX0/1iB (3axucty PP,
n1abopaTopHUX pOOIT, BUKOHAHHI 3aBAaHb MOJYJIBHUX KOHTPOJBHHUX POOIT, MiArOTOBIII
BIAMOBIZEH Ha icnuTi). B pasi BUABIEHHS akaJeMidHOi HEJOOPOYECHOCTI KOHTPOJIbHUMN
3axXi g JAAHOTO CTYJEHTa NPUIUHSAETHCS 1 MEPEHOCUTHCA Ha IHIIMK Yac, a TaKOX
HapaxoBYIOTbCs WITpadH1 Oanu.

8. Buam KOHTPOJII0 Ta peHTUHIOBA CUCTEMA OLIHIOBAHHS Pe3yJbTATIB
HapyaHua (PCO)

Petimune 3 oucyunninu (Pl]) epaxoeye pobomy cmyoenma npomszom cemecmpy ma
PIBEHb 3HAHb | HABUYOK, GUSAEIEHUX HUM HA ICRUMI.

Petimune 3 oucyunninu popmyemocsa ax cyma 6anie, Hapaxo8aHux cmyoeHmy 3a:
pe3yrvmamamu 1a60pamopHux 3aHsAmb,
BUKOHAHHS PO3PAXYHKOBOI pobomu,
BUKOHAHHS MOOYIbHOI KOHMpOobHOI pobomu (MKP),
BUKOHAHHS 3480AHb OMPUMAHUX HA ICRUMI.

Petimune 3 oucyuniinu pospaxogyemvcs 3a ¢gopmynow petmuneosa oyinka (RD) 3

KpeoumHo2o Mooyisi (hopmyemvcst K cyma 0anie NOMmMOYHOI YCHIUWHOCMI HABUAHHI —
cmapmoeo2o pevimuney (Y¢) ma 6anie ompumanux Ha icnumi (r, ):

RD=r. +r1,.
Cmapmosoco peumunz € CYMAPHON OYIHKOW 34 BUKOHAHHS CHIYOEHMOM 3A80aHb
HOMOYHO20 KOHMPOJIO MA MOOYIbHOI KOHMPObHOI pOOOMU:

e=> f;+Tly,
k

I —Oanu nomouno20 KOHMpPO0, ¥y — 64l OMPUMAHULL HA MOOYIbHIU KOHMPOIbHIL pOOOMI.
Maxcumanvua xinbkicmos 6anie cmapmogoco peumun2y ckiadae 60 o6anis.

Kpumepii oyintoeanns pezynomamis pobomu na 8 cemecmpi HagedeHi 8 mabauyi 1,
wmpagHi ma 3a0xo4y8anvui baiu- 6 madbauyi 2.


https://kpi.ua/code

Tabauys.1. PEATUHTOBA CUCTEMA OLIIHIOBAHHSA (PCO)

Buy pobotn KispKicTh O1iHIOBaHHSA MaxkcuMaabHO
MOKJIBa
KJIbKicTh OaJtiB
JlabopaTopHi 4 3axucT poboTu 20
3aHATTA IToBHa BiAIIOBIAb 5
HenoBHa BiAnOBiAb 4
3aioBiIbHA BIAIIOBIAL! | 3
PP 3axucr 1 20 20
1 3axucr 2 15
3axucr 3 10
Hezaxucrt 0
MKP YacruHa 1 5 20
1 YactuHa 2 10
YacruHa 3 5
Cyma BaroBux 6aJTiB KOHTPOJIBHUX 3aXO0/IiB 60

Tabauysa 2. UTPA®HI TA 3AOXO4YBA/IbHI BATU

Oamu
1. fIKicHe BeZIleHHSI KOHCIIEKTY JIEKITIH 1...5
2. YyacTb y KOH(}EPEeHIIifX, ceMiHapax, MiZIroToBKa pedeparis 5
MaxkcuMaJIbHA CyMa 3a0X04YyBaJIbHUX Rs 10

Cemecmpoguii KOHMPOIb: eK3aMEH

Jlo ex3ameHy (icIUTY) JIOMyCKAIOTHCA CTY/IEHTH, KOTPIi 32 pe3yJIbTaTaMU IIOTOYHOTO KOHTPOJTIO
HaOpasim He MeHIne 36 OamiB (60 % BiJ MaKCUMaJIbHO MOMKJIMBHUX) 3a YMOBH 3/1adi BCIX
sabopaTtopHuX poOiT, ycminrHoro 3axucty PP, BukoHaHHsA ycix 3aBlIaHb MPAKTUYHUX 3aHATH Ta
MO3UTUBHOTO PpE3yJbTaTy BHUKOHAHHS MOJYJIbHOI KOHTPOJIbHOI pobOoTu (He MeHme 60 %
MIPaBUJIbHO BUKOHAHUX 3aB/IaHb). 3a pe3yJIbTaTaMU €K3aMeHY CTY/IEHT MOKe HabpaTu 40 OaJriB.

Taba. 3. Kpumepii ouiHI08aHHA Ma KinbKicme 6asnie Ha icnumi.

OesKi Hemo4YyHocmi, LquO BUKOpPUCMAHHA OMPUMAHUX 3HAHb

Kpumepii Kinbkicmeo
6anie
cmyodeHm 0eMOHCMPYE Mo8HI | 2AUbBOKi 3HAHHA HABYA/ALHO20 Mamepiany, emie 35-40
npasusbHO BUKOPUCMO8YBAMU 3HAHHA
cmyodeHm 0eMOHCMPYE XOPOoWi 3HAHHA HABYA/IbHO20 Mamepiasny, 8Mi€ MPAsuUbHO 30-35
8UKOpUCMOBYBAMU 3HOHHA
cmyoeHm 0eMOHCMPYE XOpPOouWli 3HAHHA HABYA/bHO20 mamepiany, asne O00MnyCcKae 25-30

! TIpu aucranuiiiniit popmi HaB4aHHs poGOTa B 1abOPATOPIT — 1€ JIEMOHCTpALIis CTY/IEHTOM BUKOHAHHS po6OTH ra

BipTyaJbHOMY MaKeTi.

10




cmydeHm OeMOHCMpye 3a008ifbHIi 3HAHHA HABYA/ALHO20 Mamepiany, ane 20-25
donyckae cymmesi HemMoYyHOCMi, u,000 BUKOPUCMAHHA OMPUMAHUX 3HAHb

cmydeHm OeMOHCMpPy€e 30a008isbHI 3aceoie meopemuyHull mamepian, ane 21-24
donyckae cymmesi nomusku, U000 8UKOPUCMAHHA OMPUMAHUX 3HAHb

He3a008isbHe 3HAHHA Meopii Ma 8i0cymHicmb 8MIHHA MA HABUYOK Y 8UPIWEHHI 0
nocmassneHux 3080aHb

. Taba. 4. Kpumepii oyintoeanns ma xinokicmo 6anie na icnumi. Ilpu oucmanyitiniu 30ayi
Y U210l mecmy.

Kpumepii Kinokicme
6anis

lMpoxodxceHHA ycix pisHie mecmy nosHicmioo (Bidnogide Ha yci NUMAHHA 40
no3umuegHo)

MpoxodxceHHA 1 ma 2 pieHa mecmy nosHicmio (Bidnosidb Ha 60% numaHe 30
no3umuegHo)

lMpoxoodxceHHa 1 pisHA mecmy Ha pieHi 60% 20
He npoxodxceHHa mecmy 0

Taona. 5. BianoBiAHICTh peUTUHIOBUX OajliB OL[IHKAM 32 YHIBEPCUTETCHKOIO IIKAJIOKO:

Kinvxicms banie Oyinka
100-95 Bigminzo
94-85 Jlyxxe nobpe
84-75 Jobpe
74-65 3a10BIJILHO
64-60 JlocTaTHRLO
Menmie 60 HezanoBinbHO
He Bukonani ymoBu He J1omylieHo
JOTTYCKY

9. [OopartkoBa iHpopmauifa 3 gucumnaiHK
Jonarok 1. Ilepesik nuTanp, IKi BHHOCATHCA HA CEMECTPOBUU KOHTPOJIb

1. Cnocobu onuncaHHA pyxy. BeKTopHWUIA Ta KOOpPANHATHWUI cnocobu onucaHHA pyxy. Pagiyc-BeKTop,
LWBMAKOCTI, MPUCKOPEHHS.

2. MpupoaHin cnoci6 onucaHHA pyxy. LLUBMAKICTb, HOpMasibHe Ta TaHreHLUiaIbHe NPUCKOPEHHA.

3. Pyx TOUYKM MO KOJy i MapameTpu LbOoro pyxy (KyT NOBOPOTY, BEKTOPM KyTOBOT LUBUAKOCTI Ta KYyTOBOIro
NPUCKOPEHHSA).

4. 3aKOoHW HblOTOHA. 3aKOHM CUAT Y MeXaHiui, NpUHUMN cynepnosnu,i.

5. HeiHepuianbHi cuctemu Bigniky. Cnnu iHepuii npu nocTynasibHOMY Ta 06epTa/ibHOMY PyCi CMCTEMM
BiZINiKy. 6. IMMyAbC TiNa Ta cuctemu Tisl. 3aKOH 36epexkeHHs imnyabey. MoHATTA NPo LEeHTP mac.

7. PoboTa cmn: NocTiliHOT, KOHCEePBATUBHOI, HEKOHCEPBaTUBHOI. Pob0oTa LeHTpanbHOI cnau.
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8. KiHeTn4yHa eHeprifa, Teopema nNpo KiHeTUYHY eHeprito.

9. NoTeHUiaNbHa eHepria (Noaa cUAK TAXKIHHA, Npy*KHOT Aedopmalii).

10. NoBHa MexaHivHa eHeprisa. 3aKOH 3beperkeHHA eHeprii.

11. Mpy»KHi i HENPYXKHi 3ITKHEHHA.

12. MOMEHT iMMynbCy, MOMEHT CUAUN. 3aKOH 36epekeHHA MOMEHTY iMMy bCy.

13. O6epTaHHA Tina HABKOJIO HEPYXOMOI OCi. OCHOBHE PiBHAHHA AMHaMIKM 0bepTanbHOro pyxy. MomeHT
iHepu,ii BigHOCHO oci. Teopema LTteliHepa.

14. NMoctynatn EMHWTENHA. [LOBXKMHA Bigpi3Ky i NPOMIXKOK Yacy B PisHMX iHEPLiabHUX CUCTEMAX BiaiKY.
15. NMepeTtBopeHHA SlopeHua. [JogaBaHHA WBUAKOCTEN B PeNATUBICTCHKIN KiHEMATUL.

16. PenATmBICTCbKWI iHTEPBAA.

17. PenAatmBicTcbKnit imnynbc. [pyruin 3akoH HetoTOHa B cnewianbHil Teopii BiAHOCHOCTI.

18. PoboTa i KiHeTMYHA eHepria B cnewianbHil Teopii BiAHOCHOCTI.

19. 38'A30K eHeprii Ta iMmNy/ibCcy B cneLianbHin Teopii BiAHOCHOCTI.

20. OCHOBHiI MOHATTA MONEKYNAPHO-KIHETUYHOI Teopii: Maca i po3mMip MONEKYA, KiNIbKICTb pe4OBUHMN,
MOANAPHA Maca, KOHLeHTpauia.

21. Temnepatypa Ta ii 38'A30K 3 cepeHbOO EHEPTIEID PyXy MOJIEKY.

22. Mopgenb igeanbHoro rasy. TUcK rasy. OCHOBHE pPiBHAHHA MOJIEKYNAPHO-KIHETUYHOI Teopil. PiBHAHHA
CTaHy iAeanbHOro rasy.

23. I3onpouecu igeanbHOro rasy, ix 3aKOHM i rpadiku.

24. Mopgenb peanbHoro rasy. PisHAHHA BaH-aep-Baanbca. 13oTepmu peanbHoro rasy. KputnyHi
napameTpu.

25. MoHATTA Nnpo dyHKLjito po3noginy (3aranbHi yasneHHs). PyHKLis po3noainy Makcsenna 3a
NPOoEeKLifAMM LWBUAKOCTI Ta 33 aBCONOTHUM 3HAYEHHAM LIBMAKOCTI. XapaKTepHi LWBUAKOCTI MOJIEKY.

26. bapomeTpuyHa dopmyna.

27. BHyTpiWwHA eHepria. PoboTa ra3y. [Meple Hayano TepmMoaANHAMIKN.

28. TenNI0EMHICTb ifeanbHoOro rasy. Yucno cryneHis ceoboam mosekyn. 38'a3ok Tennoemkoctein Cp Ta Cy.
29. ApiabaTHuin npouec. PiBHAHHA afiabaTk, rpadik agiabaTHoro npouecy. PoboTta rasy B agiabatHomy
npoueci.

30. MpuHuMn nobyaosm Tennosux AsuryHie. KK, TennoBoro aAguryHa. lgeanbHuii TeN10BUIM ABUTYH Ta
noro KKA. Apyre Havyano TepmogmMHamiku

31. O6opoTHi Ta HEOHOPOTHI Npouecn. EHTponiA. 3aKoH 3pocTaHHA eHTpONii B HEOBOPOTHMX NpoLEecax.
32. AlBMwa nepeHocy: ix 3arasbHa xapakTepuctmnka.CepeaHs AOBKMHA BibHOrO Npobiry.

33. Asuwe gmdysii ineanbHoro rasy.

34. ABnwe TenaoNpPOBIAHOCTI ifeanbHOro rasy.

35. ABne BHYTPIWHbLOrO TEPTA.

36. ENeKTpUYHUIM 3apas i MOro xapakTepucTuKkn. EnektpmyHe nose. Hanpy»KeHicTb Noaa TOYKOBOTO
3apaay. MpuHumMn cynepnosuuii. O64ncneHHA HanpPy»KeHOCTi NONA PO3NOAiNeHMX 3apALIB.

37. Teopema laycca Ta ii 3acTOCyBaHHA. [IMBepreHLia BEKTOPA HaNpPy»XeHOCTi.

38. PoboTa cMN eNekTpoCcTaTMYHOro nons. MNoTeHuianbHUN XapaKkTep eNeKTPOCTaTUYHOro NoAA.
MoTeHuianbHa eHepria i noTeHuian. MNpuHuMn cynepnosunuii gna noteHuiany.

39. 3B'A30K HaNpPy»XeHOCTi i NOTeHUiany enekTpoctaTMyHoro noas. Onepartop rpadieHTy.

40. EneKkTpuYHUIM annonb. EnekTpnyHe nose TO4KOBOrO AMMNOA: NOTEHLIaN Ta HAaNPYXEHICTb NoAns.

41. NMoseaiHKa 4MNOAA B €NIEKTPUYHOMY OAHOPIAHOMY Ta HEOAHOPIAHOMY MO,

42. I'padiyHe 306parkeHHA noAiB. JliHii BEKTOpa Hanpy»KeHOCTi (CMI0BI NiHii), eKBiNOTeHLiaIbHi NOBEPXHI.
43. EneKTpu4He noJsie B AieNeKTpUKax, BEKTOp nonapmsau,ii. Bektop D, gieneKTpnyHa NPOHUKHICTb

44. 3MiHa HOPMa/IbHOT Ta TaHreHLiANbHOI CK1a40BMX HAMNPYKEHOCTI e/1IEKTPUYHOIO NOAA HA MeXKi noainy
OieNeKTPUKIB.
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45. EneKtpuyHe none B MeTanax.

46. EHepria enekTpuyHoro nons.

47. EMHicTb, KOHAEeHcaTopK. 3'eAHAHHA KOHAEHCATOPIB.

48. EHepria 3apagKeHoro KoHaeHcaTopa.

49.EHepria eNeKTPOCTaTUYHOIO NONA.

50.EneKkTpuUYHN CTPyM, MOCTIMHUIA CTPYM, CUANA | T'YCTUHA CTPYMY.

51.PiBHAHHA HeNepepBHOCTI.

52. EnekTpopyuwinHa cuna.

53. Mpaswuna Kipxrodpa onsa posranyKeHnx Mepex.

54.NotyxHictb i KKA MocTiiHoro ctpymy.

55.Po60Ta BUXoA4y eNeKTPOHa, eNeKTPOHHA eMicia. TepmoeneKTpoHHa emicia.
56. AiBmMwa: 3eebeka, NenbTbe, ToMmcoHa. KOHTaKTHa pi3HMUA NOTeHLianiB.
57.EnekTponpoBigHicTb rasis. HecamocTiiHMi Ta camocTiMHMI po3paaun B rasax.
58.Tnitounin KOPOHHWN, ICKPOBUIA | AYroBUI PO3pAAM B ra3ax. lazopo3pasHa naasma.
59.[ucouiauia moneKkyn B po3unHax. Enekrponis, 3akoHn Papages.
60.TexHiYHe BUKApPUCTAHHA eNeKTPoNi3y. EneKTponpoBigHIiCTb eNeKTPoNiTy.

Jlexmop 3anuwace 3 co6or0 npaso 3miHwEamu NOPAOOK GUKIAOY HABUATbHO20 Mamepiaiy,
YACMKOBO 1020 00’ €M | 3MICM 3ANeHCHO 810 NIZHABANLHUX MONCIUBOCHE CMYOEHMIS |
30amHocmi U020 3aC80EHHS.

Po06o4y nporpamy HaBYaJIbHOI AUCUMILTIHU (cHI20yC):

Cxi1ageHo crapuuM BUKJIagadeM Kadenpu 3araibHoi (Pi3uKu Ta MOAEIIOBaHHS (13UMYHHUX
npoiieciB [po3aenko Omnekcanporo BoiogumMupiBHOO

YxBajieHo kadenporo 3arajibHOI (Pi3UKU Ta MOJETIOBAHHS (DI3UYHUX TIPOLIECIB (TIPOTOKOIT
Ne 06-24 Binx 11.06.2024 p)

IMoroaxeno MeToaMUHOIO0 KOMICIEIO XIMIKO-TEXHOJIOTTYHOTO (paKyIbTeTy (IIPOTOKOI
Ne 10 Bim 21.06.2024 p.)
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