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. OMMUC HABYAJILHOI JUCLMILJIIHUA

Mera

@®opMmyBaHHA Yy CTYICHTIB 3arajibHOr0 (Di3MYHOTO  CBITOTJIANY,
OTPUMAHHS LUIICHOT CHCTEMHM 3HaHb NIPO MpPOIECH Ta SBUIIA, IO
BiZIOYBaIOTbCSI B HEXMBIA 1 KUBI NPUPOAl, PO3BUTKY HAyKOBOTO
¢i3uuHOTO CriocoOy MUCIEHHS, BMIHHS OAQuUTH HPUPOIHHYO-HAYKOBO
3MICT MpoOJieM, M0 BUHHUKAIOTh B MPAKTUYHIA ISUTBHOCTI (haxiBIId,
BMIHHS OlNlepyBaTH (PI3MYHUMH MOJAETSIMH Ta YCBIJOMIIIOBATH T'PAHUII
X 3aCTOCYBaHb.

KoMnereHTHICTH

K12. 31aTHICTh 10 KPUTUYHOTO OCMUCIICHHSI OCHOBHUX TEOPiif, METO/IiB
Ta MPUHIIUIIB TPUPOTHUYUX HAYK.

Pesynbprar HaBUaHHS

P121. ba3oBi 3HaHHA Ta pO3YMIHHA OCHOB (I3UKHM B. KIACHYHIH
MEXaHilll, KOJWUBaHHAX Ta XBWIAX, OMNTHI[I Ta CIEKTPOCKOMI],
TEPMOJIMHAMII, EeJeKTPOMAarHeTu3Mi, KBaHTOBIH ¢i3uii, o0b6ciarom
HEOOXITHUM U1 poOOTH B TPAIUIIHHUX chepax 3aCTOCYBAHHS;

Ba3oBi 3HaHHsA

1) dynnamenTanbHi Gi3UuHi TOHATTS, 3aKOHW Ta TEOPii KJIACHYHOI Ta
cy4acHO1 (i3HKH;

2) cyrtHicTh (i3MYHMX SBUII Ta METOAM iX OIHCY,
MPAaKTUYHOTO 3aCTOCYBaHHS;

3) ocHOBHI (i3uUHI BEIMYMHU 1 XapaKTEPUCTHKH, B3aE€MO3B 30K
(GI3MYHUX BETUYHH Ta iX OJMHUIIH BUMIPIOBAHb;

4) MeTou IOCIiKEHL Ta 00pOOKH X pe3ysIbTaTiB.

ramysi ix

Ba3oBi BMiHHSA

1) ananisyBaTu B3a€MO3B’ 130K ()i3HUHMX SBUII PI3HOT IPUPOIH;

2) BHAUIATA KOHKPETHUM (I3MYHUM 3MICT y NPHUKIAJHUX 3ajadax
MaiOyTHBOT CIeliaTbHOCTI;

3) sactocoByBaTu (hi3uuHi 3HAHHS ISl PO3B’A3aHHA IPAKTHYHUX 33144,
4) TnpakTHYHO 3MIMCHIOBATH NPOCTIimi (i3HMYHI EKCIIepUMEHTH Ta
00pobIIATH iX pe3ynbTaTH.

Ba3oBi HaBUUKH

1) 3acrocyBaru 6a30Bi (i3uuHi 3HAHHS NPU aHAT3i Ta NPOTHO3YBaHHI
MOXIJIMBAX HETAaTUBHUX HACIIAKIB 3MIHM SKOCTI HAaBKOJIMIIHLOIO
CepeIOBHIIIA.

[Tow’s13aH1 criadycu

[Tonepenni
JIIUCLUIUIIHA

Buma maremarnka

Hacrynni
JIIUCLUIUIIHA

KinekicTs rogun

jekmii — 45 ron.;

MPAaKTUYHI 3aHATTA—15r0 1.,
naboparopHi 3anarta — 30ros.;
caMmocTiiiHa po6oTa ctyaeHTiB — 90roz.




2. MPOT'PAMA HABYAJIBHOI JUCIHUILIIHU

(Tperiii cemecTp)

2.1. Jlexniitni momy.ii.
Jlexuiitnuii moxyanb Nel (3-iii cemectp)

Kon

Ha3zBa monyis ta tem

KutekicTs ToanH

ayJIUTOpHI

CPC

3M-JI0

HyJaboBuii 3 MexaHikm.
®i3uka, SK HayKa, 10 BUBYAE 3arajbHI BIACTHBOCTI MaTepii i
Hainpocrimi GopMu il pyxy.
Temal. Kinemamuxa mamepianonoi mouxu.

Cucremu Bimiiky. Tpaekropis, mHepemilleHHS, MNUIIX.
[lIBunkicTh 1 NPUCKOpPEHHsS. 3aKOH pyxy. Pyx y3moBxk
KPHUBOJIIHIAHOT TpaeKTOpii: HOpMalbHE Ta TaHTEHIIaJbHE
PUCKOPEHHS.

3M-JI1

Mexanika
Temal. Kinemamuka meepoozo mina.

1.1 Cryneni cBo0oau TBeporo Tina. Po3knan pyxy Ha
CKJIJIOBi: MOCTYNaIbHUN Ta 00EPTATBHUNA PYX.

1.2 Kinematuka o00epTambHOTO  pyXy. KyTOBE
NepeMillleHHs,, KyTOBa IIBUJKICTb, KYyTOBE MPUCKOPEHHS.
3B’S30K 13 JTIHIHHUMH XapaKTEPUCTHKAMU PYXY.

Tema 2. /lunamixa mamepianvHoi mouku, cucmemu mo4ox i
meepoo2o mina.

2.1 3axonu Herorona. PiBusHHS pyxy. Llentp mac.
3akoH 30epexxeHHS iMIyabcy. PeaktuBHuil pyx. PiBHSHHS
Merepcbkoro.

2.2 Bwumu cun. Cyxe i B'sa3ke Tepts. [IpyxHi cuim.
Bumu npyxuux nedopmaniif. 3akon ['yka. I'paBirariiiai cumy.
3aKkoH BcecBITHROTO TsDKiHHA. Cnita TspKiHHSA. Bara tina.

2.3 OGepranHs TBepAOTO TIa. MOMEHT iHEpIii, MOMEHT
CHJIM, MOMEHT IMITYJIbCy. PIBHSIHHS pyXy TBEpOro Tijia. 3aKoH
30epexeHHss MOMEHTY iMIyibey. [Nipockor.

Tema 3. Poooma i enepcis.

Po6ora. Kinernuna enepris. [loTeHmianpHi TOJIA,
MOTEHIiaJIbHa €Heprif. 3akoH 30epeKeHHS 1 MEepeTBOPEHHS
eHeprii B MeXaHiIli.

Tema 4. Inepuianvui i neinepuiuni cucmemu 6ioniky. Cunu
inepuyii.

[TeperBopenns ["anines ans iHEPUIHHUX CUCTEM BIIJIKY.
PiBHSHHS pyXy Ta 3aKOHH 30epeXeHHS B HEIHepIiaIbHHX
cucremax BimIiKy. Cunu iHepiii. Binnentposa cuna iHepuii,
cuna Kopiodica, iX BIUIMB Ha r1100aibHI aTMOC(hEpHi SBUIIIA.
Tema 5. Mexanika pioun ma 2a3zis.

5.1 Tuck y pinmHax i razax. 3axoH Ilackans. 3akoH
Apximena.

5.2 IpeanpHa piauHa. PiBHSHHS HenepepBHOCTI.
PiBusinas bepuymni.  JlaminapHa Ta TypOy/neHTHa Teuii.
Yucno Peitnonpaca. OOTiKaHHS TiI.

0,5

0,5

15




Tema 6. Enemenmu pensamugicmcoKkol MexaHiKu.

6.1 Ilocrynatu creianbHOT Teopii BiTHOCHOCTI.
[lepetBopenns Jlopenua Hacminku 3 mneperBopens JlopeHua.
InTepBan.

6.2. ExeMenTH pensiTUBICTCHKOI AWHAMIKH. PensTuBicTChKHiA
iMmynsc. B3aeMo3B’s130K Macu 1 eHepril.

0,5

MopayabHa TecTOBa KOHTPOJIbHA poboTa Nel

3M-JI2

MouaexyasipHa ¢isuka Ta TepMOIMHAMiKa
Tema 1. Monexkynapno-Kinemuuna meopia i0eaipbHUX 2asie.

1.1 Tepmomunamiuni mapameTrpu. PiBHSHHSA CTaHy.
I3ompouecu B imeanbHOMY ra3i. OCHOBHE  pIBHSHHS
MOJIEKYJISIpHO-KiHETHYHO1 Teopii ra3iB. CepenHsi KiHETHMYHA
eHeprisi Moyiekyn. Po3momim MoJeKyn 3a [IBUIKOCTSIMH
(posmonin MakcBemna). Posmonin bonbimana, 6apomerpuuHa
bopmyna.

1.2 Cepenmne 4YmCIO 3ITKHEHb 1 JOBXWHA BUIHBHOTO
npoOiry MoJiekyi. SBuiia mepeHocy (TeruIonpoBiIHICTb,
audy3ist, BHYTPIIIHE TEPT).

Tema 2. Ilepwuit 3aKkon mepmoounamixu.

2.1 Buyrpimmns enepris. Teruora i1 po6ota. Ilepumii
3aKOH TEPMOMHAMIKH, HOTO 3aCTOCYBaHHS JI0 130TPOLIECIB.

2.2 Yucno CTymeHiB CcBOOOOM  MOJEKYNI. 3aKoH
po3nonity eHeprii 3a cTyneHsMu cBoOoau. TemnoeMHICTh
ra3y. Aniabatauii mpouec. Po6ora ieanbHOro ra3y B pizHUX
130mporiecax.

Tema 3. /lpyeuit 3axon mepmoounamixu.

3.1 Oob6opotHi Ta HeobopoTHI mpounecu. LlukimiuHi
nporecu. [lukn KaphHo Ta #oro koedilieHT KOpPUCHOI Aii.
Teopema Kapho.

3.2 Jlpyruii 3akoH TepmoauHamiku. Teopema KapHo.
TepMonuHaMidyHe 1 CTaTUCTUYHE BH3HAYCHHS EHTpomii, i1
BiactuBocti. Teopema HepHcera.

Tema 4. Aepezamni cmanu pevosunu. @azosi nepexoou.

4.1. Cunu Ta MOTEHLIATM MDKMOJIEKYIISIPHOI B3a€MOII.
Peanpni razu. Monaens Ban-nep-Baansca.

4.2. 3aranpHi BJAacTUBOCTI Ta OyaoBa  piIUHM.
IToBepxueBuit Harar. Kaminsipui sBuima. BunaproBanus Ta
kumiHHsA  piguH. Hacuuenmii map. Monekynsipaa OynoBa
TBEPAMX TiII.

4.3. Tlonsatrs ¢as3u, (a3oBuUX mNepexodiB MEpIIOro Ta
apyroro poay. ®a3osi agiarpamu. PiBusuas Kianeiipona-
Knaysiyca.

15

2,5

MoayJ/ibHA TeCTOBA KOHTPOJIbHA podoTa Ne2

3M-JI3

Enexkrpocratnka. EjnexkTpoamHamika

Tema 1. Enekmpocmamuxa

1.1 EnexrpocratnuHe mosie. B3aemMomis eIeKTpUUHUX
3apsiaiB, 3akoH Kymona. HampykeHicTh ToJisf, CHIIOBI JiHii,
NoTIK BekTopa HampyxkeHocTi. Teopema [I'ayca. Ilone
TOYKOBOT'O 3apsiy, IUIOMKHH 1 KyJi. [loTenmian moms.

1.2 Knacuodikaiis pedyoBUHH 3a  CIEKTPUYHUMHU
BJIACTUBOCTAMU. [IpOBITHUKY 1 MI€IEKTPUKU B €IEKTPUUYHOMY
noJii. Enexrpuuna emuicts. Konpencaropu. Eneprist moss.




Tema 2. Ilocmiitnuii enekmpuyHuilt cmpym.

2.1 EnexTpu4Huil CTpyM, TyCTUHA cTpyMy. 3akoH Owma.
Omip npoBiguukiB. Enexkrpopymiiiina cuma. Pobora i 4 2
HOTYXHICTb cTpyMy. 3akoH [[xoyns-Jlenna.

2.2 EnexTpuyHWid CTpyM Yy BaKyyMi, Ta30BHUH pO3pAI.
IToHATTA PO 1Ia3MYy.

Mopay/ibHa TeCTOBA KOHTPOJIbHA podoTa Ne3 S)
Icnur 20
Pa3om 45 60

Koncynpranii: npod. I'epacumon O.1., 3rigHo 3 rpadikoM KOHCYIbTAIIIH,
3aTBEp/PKEHUM Ha 3acimanHi kadeapu: BiBTopok 3 16.05 (ayn.301 (2))

2.2. MpakTuannii moxysanb Nel. (3-iit cemectp)

Kon HasBa mopayns ta Tem KitekicTs Toans

aynutopHi | CPC

3M-I11 IpakTnunnii moxyas Nel. Po3p’s3yBaHHs 3a1a4 3a
TeMaMH Jekuiiitnux moay.is 3M-JI0 — 3M-JI3. 2 2
Tema 1. Kinemamuxa mamepianvnoi mouku. 11IBUIKiCTB,
CepenHs Ta MUTTEBA MIBUAKICTh, TpucKopeHHs. [IIBUIKICTS,
NPUCKOPEHHS ISl BUMAJIKIB MOCTYNAIBHOTO Ta 00€pTaIbHOTO
PYXIiB.

Tema 2. /Junamixa mamepianonoi mouku, cucmemu mo4ox i 3 3
meepoozo mina. MoMeHT iHepiii, cuiu, iMnyinbey. OCHOBHUIMA
3aKOH JUHAMIKM JUII CHUCTEMH MaTepialbHUX TOYOK MpHU
MOCTYMAIBHOMY Ta 00epTaIbHOMY PYCi.

Tema 3. 3axonu 30epericenns imnyavcy ma enepeir. 1 1
Tema 4. Mexanika pioun ma za3ie. 1 1
Tema 5. Monekynapuo-kinemuuna meopia ideanpvHux
2azig. OCHOBHE DPIBHSHHS MOJCKYISIPHO-KIHETHYHOI Teopii rasy.
PiBHsHHS craHy imeasbHoro ra3y. Posmominm Momekyn 3a 2 2
BEJIMYMHOIO MIBUIKOCTI Ta eneprii. [Iporiecu TenaonpoBigHOCTI,
nudy3ii, B’SI3KOCTI.

Tema 6. Iepwuii ma Opyzuii 3aKOHU MEPMOOUHAMIKU.
Buytpims enepria. Po6ota razy, temnoemuicts. [leprimii

3aKOH TepMOJWHAMIKK (3aCTOCYBaHHS [0 130MpPOIIECIB). 2 2
Jlpyruif 3aKOH TEepMOJUHAMIKMA Ta K.K.Jl TEIJIOBUX MAIIHH.

Enrtpormis.

Tema 7. Enexmpocmamuka. HanpyXeHIiCTh eNeKTPUYHOTO

nonst. Ilome gumona. Ilpunnunm cyneprno3umii — MOJiB. 2 2
3acrocyBanHs Teopemu Octporpaacekoro — layca mnpu

pO3paxyHKaxX  eJeKTpOCTaTHUHUX  momiB.  [loTeHmiar.

EnexkTpoeMHICTh KOH/IEHCATOPIB.

Tema 8. Ilocminnui enekmpuunuii cmpym. Emnipuuni 2 2

3aKOHU MOCTIHHOTO €JIEKTPUYHOTO CTPYMY.

Pazowm: 15 15

Koncynpramii: Cimprenpka JI.M., 3rigHo 3 rpadikomM KOHCyIbTallli, 3aTBEpKECHUM
Ha 3aciganHi kapeapu: dersep 3 16.10 (aym.302(2)).




MpakTuannii mogyab Ne2 (3-iii cemectp)

Kon HasBa mopayins ta Tem KinekicTs Toany

aynutopHi | CPC

3M-I12 Ipakruynnii moayab Ne2. JlaGopatopHi podoTu.
«MexaHika»

JlaGopaTopna po6ota 1. "BusHaueHHs MOXHUOOK BUMIPIOBaHb.
OOuncnenHss MOXUOOK Ha TMPHUKIAAI BU3HAUYEHHS T'YCTHHU 4 2
Mmarepiany Tina".
Jlaboparopna poboTa 2. "Bu3HaueHHs IPUCKOPEHHS BUTLHOTO 2 1
pyXy 3a JOIIOMOT00 MaliuHu ATByza".
JlaGoparopna po6ota 3. "BusHaueHHs NPUCKOPESHHS BUIBHOTO 2 1
MMafiHAA 32 JOIIOMOI'0OI0 MATEMATUYHOrO MagTHHUKA .
Jlaboparopna pobora 4. "BusHaueHHS MOMEHTY 1HEpII T 3a 2 1
J0TIOMOT010 TPUQUIIPHOTO MiBICY".

JlaGopaTopna po6oTa 5. "Buznauenns moayns FOura", 2 1
Jlaboparopna pobota 6. "BruBueHHs 3aKOHIB 3ITKHEHHS TiNT . 4 2
Jlaboparopna pobora 7. "BusHaueHHs B'SI3KOCTI piIMHU 32 2 3
meroom Crokca'.
«MonexkyasipHa ¢izuka Ta TepMOANHAMIKA»
JlaGopaTopna po6oTa 8. "Buznauenns koedirieHty
ITyaccona meronom Knema-/lezopma”. 2 1
JlaGopatopna po6oTa 9. "Buznauenns koedirieHty
MOBEPXHEBOT'O HATATY BOAM METOJIOM BiIPHUBY Kparuii'. 2 1
«EaexkTpuka. llocriiitnnii ctpym»
Jlaboparopna pobota 10. "BuzHnadeHHs Halpy»KeHOCTI 2 1
€JIEKTPOCTATUYHOTO TOJIS .
Jlaboparopna pobota 11. "BusnadeHHs BlacTUBOCTEH 2 1
IJIOCKOTO KOHJIeHcaTopa' .
Jlaboparopna pobota 12. "BuznadeHHs onopy npoBiTHUKIB 4 2
3a TOTIOMOTOI0 3PIBHOBaKEHOTO MOCTa'"'

Pazowm: 30 15

JlaGopaTopHi 3aHATTS IPOBOAATHCS Y (PI3UUHUX JTa00paTOPIAX 3
1. «Mexaniku» Ta «MoneKyaspHOT (Pi3UKH 1 TEPMOAUHAMIKUY
2. «EnexTpuku Ta eNeKTpPOMarHeTu3My»
Ha JlabopaTopHOMY OOJIaJIHAHHI, OMKC SKOTO HaBEICHUH Yy BIAMOBIIHUX METOIUYHUX BKa3IBKax
710 1abOpaToOpHUX POOIT.
Koncynpramii: Kinbsta A.M., 3rigHo 3 rpadikoM KOHCYINbTAIlii, 3aTBEpKECHUM Ha
3aciganni kadenpu: cepena 3 16.10 (ayn.302(2)).

2.3. CamocrTiiiHa po6oTa CTy/IeHTa Ta KOHTPOJbHi 3aX0/I1.
Jpyruii cemecTp.

Kon 3aBaanns Ha CPC Ta KOHTPOJIbHI 3aX0AH KinbkicTh Crpok
MOJIYJISI TOJIUH MPOBEICHHS
CPC (cemecTp,
THKICHB )
3M-JI0 | BukoHaHHS MOJYJIbHOI TECTOBOI KOHTPOJBHOI 5 2 ceM.; 2 THXK]I.

po6otu (000B’A3KOBHIA)

(6]

3M-JI1 | IlizroroBKa 10 JEKIIMHUX 3aHITH 2: 2-6

CamocTiiiHe BUBYEHHS Martepiany n.2.2 Temu 2. 2




BukonanHsd MOIYIBHOI TECTOBOI KOHTPOJBHOI 5
po6otu (000B’A3KOBHIA)
3M-JI2 | IliaroToBKa A0 JEKIIMHUX 3aHATD. 5 2;6-11
CamocrTiiiHe BUBYEHHS Martepiany m.4.2. Temu 4. 2
BukonanHsd MOIYIBHOI TECTOBOI KOHTPOJBHOI 5
po6otu (000B’A3KOBHIA)
3M-JI3 | IliaroToBKa A0 JEKIIMHUX 3aHATD. 6 2,11-15
BukonanHsd MOIYIBHOI TECTOBOI KOHTPOJBHOI 5
po6otu (000B’A3KOBHIA)
3M-I11 | IliaroToBKa A0 MPAKTUYHUX 3aHSTh. 10 1-15 Tk aeHb
[TigroToBka bie} YCHOTO ONUTYBaHHS 5
(000B’SI3KOBHIA).
3M-I12 | IliaroToBKa A0 YCHOTO ONMUTYBaHHS. 6 1-15 Tk aeHb
[TinroroBka (odopmitenHs) MaTepiajiB 9
naboparopHoi po6oTH (000B’SI3KOBHIA).
[TinroroBka 110 icnuty (000B’SI3KOBHIA) 20
Pazom: 90

2.3.1. Memoouka nposedeHHs ma OYIHIO6AHHA KOHMPOIbHO20 3AX00y 0131 3M-
JI0, 3M-JI1, 3M-JI2, 3M-JI3

Opranizanis KOHTPOJIO 3HaHb CTYIEHTIB MoOyIoBaHa 32 HAKOMUYYBAJIbHO-MOJYTbHUM
OPUHIUIIOM 3TiJHO BHUMOr fitoyoro B yHiBepcuteTi Ilonoxenns «[Ipo mnpoBeneHHA
M1ICYMKOBOTO KOHTPOJIIO 3HaHb CTY/ICHTIB.

3 meopemuunoco Kypcy HaBYAIbHOI JMCUUILUIIHU CTYACHT MOBUHEH OYTH TOTOBHUM
BIJIOBIAATH HA YCHI 3alIMTAHHS JICKTOPA IiJ] Yac JICKIIHUX 3aHSATh.

@®opMaMH KOHTPOJIIO 3aCBOEHHS TEOPETUUYHMX 3HAHb € YCHE ONWUTYBAaHHS Mia dYac
JEKUIHHUX 3aHATH (IOTOYHUN KOHTPOJIb), MOTY/IbHI KOHTPOJIbHI POOOTH 32 KOXKHHM 3MICTOBHUM
MojtyJieM (BHYTPILIHBO CEMECTPOBUI KOHTPOJIb), CKIIaJaHHs icnuTy (MiICyMKOBa aTecTaltis).

Bapiantu MOAyNbHUX KOHTPOJBHUX POOIT MICTSATH 3aUTAHHS Y TECTOBOMY BHIVIS[I.
Koxna BipHa BiAMOBiAb OIiHIOEThCA y 1 Oan. MakcumanbHa KiIBKICTh OalliB 32 BUKOHAHUUN
BapiaHT KO’KHOT MOJYJIbHOI KOHTPOJIbHOT pOOOTH CTaHOBITH:
3M-JI0 - 5 6anis, 3M-JI1- 126aniB, 3M-JI12-176anis , 3M-JI3- 16 Ganis

MaxkcuManbpHa KUTbKICTh 0alliB, SIKY CTYACHT MOXE OTPUMATH 3 JICKI[IMHOI YacTHHH,
cknagac 50 0aJiB.

2.3.2. Memoouxka npogeoeHHs ma OUIHIOBAHHA KOHMPOAbHO20 3aXx00y 011 3M-
111

@opMOI0 KOHTpOJNO mpakTuyHoro wmoxaymo 3M-II1 € ycHe omnuTyBaHHA Ta
PO3B’s3yBaHHS 3314 il 4ac MPOBEJICHHS MPAKTUYHUX 3aHATh 32 TEMaMH JIEKIIIHOTO KypCy.
Bceboro 3a mpakTU4HI 3aHSTTS CTYACHT MOKe oTpuMaTtu 25 6aniB. J{o 1i€l OIiHKM BXOJIUTH,
OKpIM ONUTYBaHHS, OI[IHIOBAaHHS POOOTH IMiJl Yac pPO3B’sI3yBaHHS 3aJa4, CHCTEMATHYHICTh
MiArTOTOBKH JI0 3aHSITh, CACTEMATUYHICTh BiJBiTyBaHHSI.

2.3.3. Memoouxa npogeoeHHs ma OUiHIOBAHHA KOHMPOAbHO20 3aX00y 011 3M-
112

®opMOI0 KOHTPOIIIO MPAKTUYHOTro Moayito 3M-I12 € ycHe onuTyBaHHS Ta mepeBipka Ta
nepeBipka oQOpMIIEHHS MaTepiaiiB BUKOHAHOI jJabopaTopHOi po6oTu. Bcboro 3a mpakTuyHi
(;maGopatopHi) 3aHSTTS CTYACHT MOXKE OTpUMAaTH 25 GaJiB.
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2.3.4. Memoouka npogedeHHA ma OUIHIOBAHHA KOHMPOJIbHO20 3AX00y O/

cemecmpoeoco icnumy

[MincymkoBuii cemectpoBuii koHTposib (IICK) mepenbauyae nBi ¢opmu OLHIOBAHHS
YCHIITHOCTI 3aCBOEHHS CTYACHTOM HABYAJILHOTO MaTepiany AMCIMILIIHU: KUIbKiCHA OIliHKa (0a
YCIIIIHOCTI);  sikicHa omiHka. KinbkicHa omiHka (0an ycmimHOCTI) — 1€ BIJICOTOK, SIKHI
CTaHOBHUTH IHTErpajibHa cymMa OaiiB, OTPUMAaHUX CTYJCHTOM Ha KOHTpPOJIIOIOUUX 3ax0jaXx,
BIJTHOCHO MaKCHUMaJlbHO MOJJMBOi cymMH OaliB, siKa BHM3HAu€Ha IPOrpaMOI0 HABYAIbHOI
MUCLMILTIHU. SIKicHA OIIHKA — Ii€ OLHKA, sIKa BHUCTABJIIETHCA HA IIACTaBl KUIBKICHOI OI[IHKHA
(banmy ycminrHOCTI) 3a OyAb-SIKOIO SIKICHOIO IIKaIOK0. B yHIBEpCHTETI BUKOPHCTOBYIOTHCS TaKi
IIKAJIM SKICHUX OI[IHOK: — YOTHUpuOaabHa (BiAMIHHO, J00pe, 3aJ0BUILHO, HE33JOBUIBHO) — LIS
(GopMH CcEeMECTPOBOrO KOHTPOJIIO y BHUIJISI CEMECTPOBOro icnuTy (€K3aMeHy); — cemubayibHa
mkana orniHoBaHHs ECTS — BUKOPHUCTOBYETHCS 3a KPEIUTHO-MOAYJIBHOI CHCTEMH OpraHizarii
HaBYaJIBHOTO MPOILIECY.

CemecTpoBmii icnut (ek3aMeH) — 11e THCbMOBa (hopMa MIJICYMKOBOTO KOHTPOJIIOIOYOTO
3ax0Jly B IepioJ 3aJiKoBO-eK3aMeHaliiiHoi cecii. Ili 4ac ex3amMeHy HepeBipsSeThCS 3aCBOEHHS
CTYICHTOM TEOPETUYHOIO Ta MPAKTHYHOTO Marepiany (3HaHb, BMiHb Ta HABUYOK, 10 BU3HAUCHI
y cwuiadyci HaBYAIbHOI JUCIHHUIUIIHK) 3 OKpeMOi HaBYaIbHOI JMCHUIUIIHU 33 CEMECTp.
O1iHIOBaHHS YCHIIIHOCTI BHUKOHAHHS CTYAEHTOM LIbOTO 3aX0Ay 3[iMCHIOETBCS y GopMmi
KUTbKICHOT oIiHku (0anm ycmimHOCcTi). Jlomyck 0 icOUTY 3a MiACYMKaMH MOJYJIBHOTO
HAKOMMYYBAJIbHOTO KOHTPOJIO perjiaMeHTyroThcst 1. 2.4 TlojoXeHHs 1po MNpOBEACHHS
MiJICYMKOBOTO KOHTPOJIO 3HaHb CTYAEHTIB, a caMe, CTYIEHT BBAKAETbCA JOMYIIEHUM J0
MiJICYMKOBOTO CEMECTPOBOIO KOHTPOJIO 3 KOHKPETHOI HaBYaJbHOI AMCIUIUIIHH, SKIIO BiH
BUKOHAB BC1 BUAM poOiT, nependayeHi poOouoio HaB4aiIbHOIO MIPOrpamMolo JUCLUILTIHY 1 HabpaB
3a MOJYJIBHOIO cHCTeMoro cymy OamiB He MeHme 50% Bix MakCUMalbHO MOKJIMBOI 32
NpaKTHYHY YacTUHY TUCHUIUTIHE (11 icnuTy), ToOTO HEe MeHme 250amiB y cymi 3a 3M-II1 Ta
3M-II2.

Crynent BBaxkacrhed gonyuieHuM o TICK 3 HaBuansHOl qucnuinniau «Dizuka», SKIO
BiH BMKOHAB yci BUIU poOiT, mependaueHi poO0Y0r HABUATHHOK MPOTPaMOI0 JAMCUHUILIIHH, i
HaOpaB 3a MOJYJIBHOIO CUCTEMOIO cyMmy OainiB He MeHIIe 50% Big MakCMMaIbHO MOKIHMBOI 32
NPAaKTUYHY YaCTHUHY JUCLUMUIUIIHU Ui icnuTy: 250aiB y cyMi 3a 3MicToBHI Moayni 3M-II1 ta
3II-M. KoxeH cryneHT, sikuii Ha JeHb icnuty Mae jpomyck no I[ICK 3 aumcrumiiam, mio
3aKIHYY€ThCS ICTUTOM, CKJIaJ[a€ MTMCbMOBUI iICITUT (€K3aMEH) 3a PO3KJIAZIOM CK3aMEHIB.

SIKIIo CTyZeHT Ha JEeHb €K3aMEHY He JIIKBi/lyBaB 3a00proBaHICTh 3 MPAKTHYHOI YaCTUHH
HABYAJIILHO! JUCIMIUTIHU, BIH HE JOMYCKAEThCA OO0 €K3aMeHy. SIKIIo CTyIeHT JIIKBiTyBaB
3a00proBaHICTh MO MPAKTUYHINA YACTHHI A0 JHS €K3aMEHY, TO BiH JOTYCKA€ThCS BUKIIATA4eM JI0
eK3aMEHY.

IMincymxkoBa KOHTpOJAbHA  podora (icmHMT) npencraBisic COOOK TECTOBI
3aBJIaHHS, KOXHE 3 SIKUX MICTUTh 25 3anmuTaHb. MakcuMaibHa OIiHKA 3a pe3yJbTaTaMu
mijicymkoBoi arectanii (icnury) cranoButh 100 faJiB.

3arajgpHa OIlIHKA 3a CEMECTP BHBOIUTHCS SK CepeaHbOaprpMETHUYHE 3a
MiJICYMKaMH TOTOYHOTO KOHTPOJIIO (3 TEOPETHYHOI Ta MPaKTHYHOI YaCTHH) Ta

OL[IHKOIO 32 ICITUT.
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3. PEKOMEHJALII 1O CAMOCTIMHOI POBOTHU CTYJIEHTIB

3.1. Moayas 3M-JI0. HyaboBuii 3 MexaHiku.
3.1.1. llosuanus

®di3uKa, K HayKa, [0 BUBYAE 3arajbHi BIACTUBOCTI MaTepii 1 HampocTimi
dbopmu ii pyxy. 3B'S130K (13UKH 3 IHIIUMH TPUPOJHUIUMHU HAYKaAMHU.

Temal. Kinemamuka mamepianvnoi mouku.

Cuctemu Bimniky. Tpaekrtopis, mnepemimienns, nuisx. IBuakicts 1
MPUCKOPEHHS. 3aKOH pyxy. PyX y3710BX KpHUBOJIIHIHHOI TPA€KTOPii: HOpMAJIbHE Ta
TaHTCHITIaJIbHE IIPUCKOPEHHS.

[Tpu BUBYEHHI TEMHU 3BEpHYTH OCOOJIMBY yBary Ha Taki MUTaHHS:

PeyoBuna Ta mone sk (opMu icHyBaHHA MaTepii, MEXaHIUHUH pyX SK HAWIPOCTIIi
dopma pyxy matepii. Di3uyHi MO, III0 BUKOPUCTOBYIOTHCS B MEXaHilli (MarepiajbHa TOUKa,
aOCOJIFOTHO TBEPJIE TLIO); BUIU MEXaHIYHOTO pyXy. KiHeMaTH4HI XapaKTepUCTHKH pyXy. 3aKOH
PYXY IpH NPSAMOJIIHIHHOMY PIBHOMIPHOMY Ta PIBHO3MIHHOMY PYCI.

Jlireparypa [1, 2, 3, 7, 9]

3.1.2. Ilumanns ona camonepesipku

1.* Illo Ha3uBaOTh MaTepiaIbHOI TOUKOI? YoMy B MEXaHIIli BBOISITh TAKy MOJIEIb?

2.* lllo Take cucrema BimIiKy?

3.* Slke piBHSIHHS HAa3MBAIOTh KIHEMAaTUUYHUM PIBHAHHSAM PYyXy MarepiajabHOi Touku? BekropHa
Ta CKaJIsipHa (popMa LbOTO PIBHSIHHI.

4.* Illo Take BekTop mepeMmimeHHs? UYuM BiIpI3HAIOTHCS HUIAX Ta nepeMimeHHsa? Ska 3
BEJIMYMH € 3aBXKI1 OUTBILIOIO 32 MOJYJIEM MPH KPUBOIIHITHOMY pyci Tina?

5.* 'V sgxoMy BUIaAKY BEJIMYMHHU HUIAXY Ta TEPEMILCHHS CIIBIAAai0Th?

6.* [laiiTe o3HauEHHS CEPEIHBOI IIBUIKOCTI i CEPEIHBOTO MIPUCKOPEHHS, MUTTEBOT IIBUIKOCTI 1
MUTTEBOTO NPUCKOPEHHS. SIK BOHM HampaBieHi? B SKUX OJUHUIIIX BUMIPIOIOTBCA Y
MiKHapOIHINA CUCTEM1 OTUHUIIH?

7.* 3anumith KIHEMaTHYHUN 3aKOH pyXy Y BHIAAKy PIBHOMIPHOIO Ta PIBHO3MIHHOTO
NPSAMOJIIHIHHOTO PyXy MaTepiajabHOi TOUKHU. SIKi rpadiku 3ajJeKHOCTI IMBUIKOCTI Ta KOOPAUHATH
BiJl 4acy BiAMOBITAIOTH KOXKHOMY 3 HUX?

8.* Illo xapakTepu3ye TaHrEHI[ialbHA CKJIAJ0Ba MPUCKOPEHHSA? HOpMajbHa CcKiaaoBa? Sk
HarpaJeHi iX BekTopu? Ski ix Moaymi?

9. Yu MoxnMBHH pyX, NpPH SIKOMY BiJICYyTHE HOpPMajbHEe MpHCKOpeHHsA? TaHreHuianbHe
npuckopennsn? Hasenite npukiaau.

10. Yomy nopiBHIOE HOpMaJIbHE IPUCKOPEHHS MPH MPSAMOIIHIHHOMY pyci Tia?

11. Ym € nmpuCKOpEeHUM PIBHOMIPHHMA pyX Tila 1O Koiay? Y BHUIAAKy MO3UTHBHOI BIANOBIiAi
YKaXITh HaNpsIM MPUCKOPEHHS. SIK BU3HAYA€THCSI HOTO BEIMUUHA?

(* - nmuTaHHs IS camMoTIepeBipKH 0a30BUX Pe3y/IbTATiB HABYAHHS -3HAHb, BMiHb, HABUYOK).
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3.2. Moayab 3M-JI1 «Mexanika»

3.2.1. Ilosuanusa

Tema 1. Kinemamuka meepoozo mina. CtyneHi cBo00oau TBep0ro Tija. Po3knan
pyXy Ha CKJIaJOBl: TOCTynaibHUM Ta oOeptasbHuii pyx. KinemaTtuka
00epTanbHOrO0 PpPyXy: KYTOBE TIIEPEMIINICHHS, KYTOBa IIBUIKICTh, KYTOBE
MPUCKOPEHHS. 3B’SI30K 13 TIHIMHUMU XapaKTEPUCTUKAMU PYXY.

[Tpu BUBUYEHHI TEMH 3BEPHYTH yBary Ha Taki MUTAHHS. MOCTYHNAJbHUN Ta 00epTaIbHUN
pPYyX TiJa Ta BUKOPUCTAHHA JIHIHHUX Ta KYTOBUX 3MIHHHUX JUIS ONMMCY LUX BUIIB PyXY; 3B'S30K
MDK JIHIHHHMHU Ta KYTOBUMHU XapakTepucTukamu pyxy. CrymeHi cBoOonu, siKi BiIMOBIIAIOTh

PI3HUM BHJAM pyXY Tija.
Jlimepamypa [1, 2, 3, 4, 9]

Tema 2. /lunamixa mamepianvnoi mouxku, cucmemu mo4oK i meepoozo mina.
3akonu Hrerotona. PiBusaHs  pyxy. llentp Mac. 3akoH 30epexeHHs
iMnysbey. PeaktuBHuil pyx. PiBHsAHHS Memepcrkoro.

Bunu cun. Cyxe 1 B'si3ke tepts. [IpyxHi cunu. Buau npyxxuux nedopmariii.
3akoH ['yka. I'paBitariiifHi cuiau. 3aKOH BCECBITHBOTO TsDKIHHS. CHita TSOKIHHSL.
Bara Tina.

OOGepTanust TBeporo Tiia. MOMEHT 1HepIii, MOMEHT cuiid. PiBHAHHS pyXy

TBEPJIOTO Tia. 3aKOH 30€peKeHHS] MOMEHTY IMITYJIbCy. ['ipockor.

[Tpu BUBUYEHHI TeMHU 3BEpHYTH yBary Ha Taki MUTaHHA: 3aKkoHW HpIOTOHA Ta PIBHSHHS
pyXy MarepiajibHOI TOYKM Ta CHCTEMH MarepiajJbHUX TOYOK; IMIIYJIbC Ta 3aKOH 30epeKeHHS
iMIynbey. PIBHSHHS 00€epTaabHOTO pyXy aOCOIIOTHO TBEPIOTO Tilla Ta BEJIMYMHH, IO BXOIATh
JI0 HBOT'O: MOMEHT iHeplii, HOro 3aJeXHICTh BiJl FTEOMETPUYHUX BIACTMBOCTEW Ta MOJIOXKEHHS
oci 00epTaHHs; MOMEHT CHJIM Ta MOMEHT IMITYJIbCY BIJHOCHO TIOJIIOCY Ta OCi oOepTaHHs. 3aKOH
30epeKEeHHsI MOMEHTY IMITYJIbCY.

[Tpu camocTiiHOMY BHBYEHHI 11.2.2. TEMM 3BEpPHYTH yBary Ha (hi3MUHY HPUPOIY CHI
TEpTS Ta MPYKHOCTI, BIAMIHY MDK CYXUM Ta B’SI3KUM TEPTAM; MDK CHIJIOIO TSDKIHHS Ta Baroro
TiNa. 3HaTH BUpa3y, 110 HA/IAI0Th BEIMUYMHY BIMOBIAHUX CHIL.

Jlimepamypa [1, 2, 3, 4, 9]

Tema 3. Poooma i enepzis.

Po6ota. Kinernuna enepris. IloTeHuianbHi moJsl, MOTEHIiaJbHA €Hepris. 3aKoH
30epeKeHHs 1 IepeTBOPEHHS eHeprii B MeXaHilll.

[Ipy BUBYEHHI TeMHU 3BEpPHYTHM yBary Ha TakKi MHUTaHHSA. poOoTa Ta il 3aJEKHICTh BiX
HaIpsIMy CWJIM BITHOCHO IepeMillleHHs!, KIHeTHYHa eHepris Ta ii 3MiHa (Teopema mpo KiHeTH4HY
CHEpPTil0); MOTCHIIAIbHA CHEpris. YCBIIOMHUTH PI3HHUII0 MDK MOHSITTIMH POOOTH 1 €Hepril;
KOHCEpBAaTUBHMMH Ta JMCUIATUBHUMH CUJIaMU. 3HATH YMOBH, 3a SIKUX 30€piraeTbCcsi MEXaHI4Ha
€Heprisi CHCTEMHU.

Jlimepamypa [1, 2, 3, 4, 9]

Tema 4. Inepuianvni i neinepuinini cucmemu 6ionixky. Cunu inepuit.

[lepeTBopenns ["anminest qyis iHEpIIAHUX CUCTEM BIJUIIKY. PIBHSIHHS pyXy Ta
3aKOHM 30€peKEeHHs B HEIHEepIladbHUX cucTemMax BiUIiKY. Cuiam 1HepIi.
BinuenTtpoBa cuna inepuii, cuna Kopiosica, ix BB Ha rio0aibH1 aTMOC(eEpHI
SIBUIIIA.



12

[Tpu BUBUEHHI TEMH 3BEPHYTH yBary Ha Taki MHUTaHHS: 3 KOO METOIO Ta SIKUM CIIOCOOOM
BBOJATh CHJIM IHEpUii y HeiHepuialbHUX CcHUCTeMax BIWIIKY,  pIBHAHHSA pyXy Tula B
HelHepIiabHIi cucTeMi BLIIIKY, cwin iHepuii (BimueHTpoBa cuia Ta cuia Kopiomica), 1o
JIIOTh y CUCTeMaxX BIIUIKY, SKi 00€pTarOThCs; BiAMiHA MK YMOBaMH iX BUHUKHCHHS.; BILTUB
cunu Kopiosica Ha pyX MOBITPSHUX Ta BOAHHUX ITOTOKIB.

Jimepamypa [1, 2, 3, 4, 9]

Tema 5. Mexanixa pioun ma zasis.
Tuck y piamnax i razax. 3akoH Ilackans. 3akoH  Apximena. [neanbHa
piauHa. PiBusinas HemepepBHOCTI. PiBHsiHHS bepuymm.  Jlaminaphna ta

TypOynenTHa Teuii. Yucno PeitHonpaca. OOTiKaHHS TLI.

[Ipu BUBYEHHI TEMHU 3BEpHYTH yBary Ha Taki MHUTAHHSA: THUCK; 3aKOHH TiIpPOCTaTUKH,
MOHATTS CTAIL[lOHAPHOTO IOTOKY; BUKOPUCTAHHS JIHIA Ta TpyOOK Tedii A aHaAmizy pyxy
pinuau  abo ra3y. PiBHAHHsA HemepepBHOCTI Ta piBHAHHSA bepuymni. JlaminapHuii Ta
TypOyJIEeHTHUI PEeKUMU Tedii B’SI3K01 piIMHU; KpUTUYHE 3HaYeHHA yncia PeiiHombaca.
Jlimepamypa [1, 2, 3, 4, 9]

Tema 6. Enemenmu penamugicmcokoi MexaHiKu.
[loctynmatun cnemianbHOi  Teopii BigHOCHOCTL. [lepeTrBopenns Jlopenma
Hacninku 3 mneperBopennb Jlopenmna. IntepBan. EnemeHTH pensiTUBICTCHKOL

IuHaMIKU. PensaTuBicTChbKU iMITyJibC. B3a€M0O3B’SI30K Macu 1 eHeprii.

[Tpu BUBYEHHI TeMHU 3BEPHYTH YyBary Ha Taki MHUTaHHS: MOCTYJATH CIELiaJbHOI Teopil
BITHOCHOCTI; BiIMiHY TiepeTBopeHb JIopeHa Bij mepeTBOpeHsb [ amines; BIJHOCHICTh MOHSATTS
OJIHOYACHOCT1 MOJIH; MPOMDKKIB 4acy; JIOBXHHH TUI, YMOBHM, 3a SIKHX OCHOBHHMH 3aKOH
JMHAMIKH MaTepiajbHOT TOUKH 30epirae cBor hopmy (pensiTHBICTCHKHI IMITYINIbC). 3HATH 3aKOH
B3a€MO3B’SI3Ky MacH 1 €Heprii.

Jlimepamypa [1, 2, 3, 4, 9]

3.2.2. [lumanns ona camonepesipku

1.* 3a skuM mpaBUIOM BHU3HAYAETHCS HAMPSAM BEKTOpa KYTOBOI IIBUKOCTI MaTepiaibHOT TOUKH,
[0 PYXa€ThCs MO Komy? Sk Horo 3HaueHHS 3B’s13aHE 3 JIHIMHOO MIBUKICTIO?

2.* Sk HampaBIeHHH BEKTOp KYTOBOTO IMPHCKOPEHHS y BHUMAJIKy OOepTaHHS TiIa BIAHOCHO
HEPYXOMOI OCi: a) MPUCKOPEHOTO; 0) YIOBUIBHEHOT0?

3.* SIka cucteMa BiIJTIKYy Ha3MBAETHCS IHEPIiadbHOIO? YoMy cuCTeMa BiIJliKy, SKa MOB’A3aHa 3
3emIIero, CTPOro KaKkyuH, HeiHepIliaibHa?

4.* o take cuna? Y 4oMy MoJIsIirae MPUHITUTT HE3AJICKHOCTI i1 crir?

5.* JlaiiTe 03HaYCHHS IMITYIIbCY TijA.

6.* SIkuii 3aKOH € OCHOBHMM 3aKOHOM JIMHAMIKH MOCTYNAIBLHOTO pyXy Tina? SIkoro BUTIISALY BiH
HaOyBa€e y BUNAAKY pyXy T MOCTIHHOT Macu?

7. Yomy nepuuii 3akoH HploTOHA OPMYIIOIOTH SIK CAMOCTIMHUHN, a HE SIK HACHIIJIOK 3 JIPYroro
3aKOHY?

8.* Yomy nopiBHIOE CymMa BCiX BHYTpIlIHIX cuil cuctemu 3rigao 111 3akony Heiotona?

9.* YuM BH3HAYA€TBHCS PyX CHUCTEMH MaTepiajbHHUX TOYOK? PyX OKpPEMOi MarepiaibHOI TOYKH,
1110 HAJIC)KUTh JI0 CUCTEMHU MaTepiabHUX TOYOK?

10.* I1lo Take 3amkHeHa (i30J1bOBaHa) cUCTEMA?

11. [lo Ha3MBaIOTh IIEHTPOM Mac CHUCTEMH MaTepialbHUX TOYOK? SIK pyXaeTbcs LIEHTP Mac
3aMKHEHOI CUCTeMU?

12.* V yomy monsirae 3akoH 30epeKeHHs IMIyabCy? Slka BIAaCTHBICTH HMPOCTOPY OOYMOBIIOE
HOro crpaBesTuBICTD?
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13. 3akoH 30epekeHHs AKOi BEJIMYMHU BUKOPUCTOBYETHCS MPH PEAKTUBHOMY pyci? PiBHSHHS
Memepcrkoro Ta ¢popmyna LlioakoBcbkoro.

14.* Slka ¢izuyHa CyTHICTH TepTsA? Y YoMy BiIMiHa CyXOro TepTs Bin piakoro? Ski Bumu
30BHIIHBOTO (Cyxoro) TeptTs Bu 3Haere? Bin 4oro 3anexxuTs cuia Teprsi?

15.* Cdopmymroiite 3akoH ['yka? Konu BiH € cipaBeyiuBIM?

16. Jlaiite mosicHeHHs AiarpamMu HampyxkeHb. Lo Take Mexa MPONMOPUIHHOCTI, MPYKHOCTI 1
MIITHOCTI?

17.* Chopmymioiite 3aKOH BCECBITHBOT'O TSDKIHHS. [ IKMX TiM BiH BUKOHYETbCS?

18.* o Take cuia TsOKIHHA? Bara Tima? Y yomy BigMiHa Bard TiNa Bi CHIW TsOKIHHS? YoMy
Ba)KKE TUIO HE Majia€e MBUIIIE 32 JIeTKe?

19.*Slka BenuuMHA XapaKTepU3ye IHEPTHI BIACTUBOCTI Tia mpu obepranbHOMY pyci? Bin woro
3aJISKUTh 11 3HAYCHHS?

20.* Illo Ha3MBa€TbCS MOMEHTOM CHJIM BIJIHOCHO HEpyXoMoi Touku (Tostocy)? BIIHOCHO
HepyXxoMoi oci? Sk BU3HAYAETHCS HAIPSIM MOMEHTY CHJIU?

21.* [Ilo Take MOMEHT IMIYJIbCY MaTepiaibHOI TOUYKU? TBEPAOTO Tina? SIK BU3HAYAETHCS HATIPSM
BEKTOPa MOMEHTY IMITYJIbCY?

22.* Slkuii BUTJIS1 Ma€ OCHOBHHIA 3aKOH TMHAMIKHM 00€pTaJIbHOTO PyXy TBEpAOro Tia?

23.* YV YoMy moyAra€ 3aKOH 30epeKEHHS MOMEHTY IMIylbCy? VY SKHX CHUCTeMax BiH
BUKOHY€EThCs? HaBeiTh mpuKIIaau.

24. TlopiBHsIITe OCHOBHI 3aKOHU TUHAMIKU MOCTYHNAIBHOTO 1 00EpTaIbHOTO PYyXy Ta YCTAaHOBITh
AHAJIOTII0 MK BETUYMHAMH, 1110 BXOASATH Y PIBHSIHHS 3aKOHIB.

25. Illo Take romnoBHi oci iHepuii Tina? Slka BIACTUBICTH BUTBHUX OCEH BUKOPUCTOBYETHCS Y
ripockonax? Jle BUKOPUCTOBYIOTHCS TIPOCKOIIH?

26.* V yoMy pI3HULS MDK MOHATTSAMU eHeprii 1 pobotu? Sk 3HaiTH pobOTY 3MiHHOI cun? Y
SKOMY BUIIaJIKy poO0Ta CHIIH, IO i€ Ha pyXoMe Tio, AopiBHIoe Hym0? 11]o Take mOTyXHIiCTh?
27.* KiHeTn4yHa eHepris MexaHi4yHOi cucTeMH, i BIacTUBOCTL. DOpMyNn KiHETHYHOI eHeprii
MOCTYMAJIBHOTO Ta 00EPTANBHOTO PYXY Tijia.

28.* Illo take koHcepBatuBHi cunu? Illo Bifpi3HsA€ KOHCEPBATMBHI CHIIM BiJ AMCHUIATHUBHUX
cui?

29* JlaiiTe o3HAYeHHsS MOTEHIiAbHOT eHeprii Tina (cuctemu). Illo HeoOXimHO yka3aTtu s
HA/IaHHS OJTHO3HAYHOCTI OTEHIIaJbHINA eHeprii?

30.* 3a sikux yMOB 30epiraeTbcs MOBHA MEXaHIYHA €HEPris CUCTEMU TiI?

31.* 3 gK010 METOI0 1 SKUM CrocoOOM B HEIHEPLIAIBHUX CHUCTEMax BiJIIKy BBOJSTH CHIIU
iHepI1ii? Yn BUKOHYIOTHCS 3aKOHH 30€peKeHHs IMITYIIbCY, €HEeprii y HelHepLiadbHUX CUCTeMaXx?
32.* V gkoMy BUNAJKy Ha TUIO B HEIHEpIiadbHIA CHCTEMI BIUIIKY Ji€ a) TUIBKH BiIIIEHTPOBA
cuiIa iHepuii? 0) 1 BimueHTpoBa cuia iHepirii, i cuina Kopiosica?

33.* YoMy JOpIBHIOE BEJTMYMHA Ta KU HAIMIPSIM Ma€ BILIEHTPOBA CHJIA iHEpLii?

34.* YoMy /10piBHIOE BEJIIMYMHA Ta 32 SIKAUM TPABUIOM BU3HA4aeThcs HanpsaM cuwin Kopiouica.
Yu MoKe 11 Cuita 3MIHUTH KIHETUYHY €Heprito Tina?

35.* ¥V yomy noJisirae 3aKOH HEPO3PUBHOCTI Teuii?

36.*Ha ocHOBI sIKOTO 3aKOHY 30epekeHHS BUBOAUTHCS piBHsAHHSA bepHymni? IloscHiTh 3MICT
KO>KHOTO WICHY I[bOTO PIBHSIHH.

37.* SIxy ymoBy Hajae yucio PeiiHonpaca? OxapakTepu3yHnTe TEUilo 32 YMOBOIO, KOJU YHCIIO
PeitHonpca a) € MeHIIUM; 0) NEPEBUILYE KPUTHUHE 3HAYCHHS.

38.*Ski BenmMuMHM € iHBapiaHTHUMH (HE 3aJIeKaTh Bil BUOOPY iHEpLiaIbHOI CUCTEMH BIIUTIKY) B
crienianbHii Teopii BITHOCHOCTI?

39.* 3a K010 YMOBOIO OCHOBHE PIBHSHHS TUHAMIKH 30epirae cBoio Gopmy B crelianbHii Teopii
BITHOCHOCTI?

40.* SIxuii 3aKOH € y3araJlbHEHHSIM 3aKOHIB 30epeXEeHHsI MacH Ta €Heprii y crerianbHiil Teopii
BITHOCHOCTI? 3aMuIIiTh HOTO PIBHSIHHS.

(* - nmuTaHHs TS camMoTIepeBipKH 0a30BUX Pe3y/IbTATIB HABYAHHS -3HAHb, BMIHb, HABUYOK).
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3.3. MoayJas 3M-JI2 «MoJiekyasipHa ¢izuka Ta TepMOIHHAMIKA»
3.3.1. llosuanus

Tema 1. Monexkynapuo-kinemuuna meopia ioeanvhux 2a3ie.

TepmogunamiuHi napamerpu. PiBHsSHHS cTaHy. [3ompouecu B iaeanbHOMY
ra3zl. OCHOBHE PIBHSHHS MOJIEKYJIIPHO-KIHETUYHOI Teopii ra3iB. Cepenns
KIHETUYHA EHEepris MOJIeKyJ. Po3Momiim MOJNEKya 3a IIBHAKOCTAMHU (pO3IOIiI
Makcsesia). Posnozin bonbimana, 6apomerpudna Gopmyoia.

CepenHe 4MciIO 31TKHEHb 1 AOBXHHA BUIBHOIO MPOOIry MOJeKyJ. SBuila
nepeHocy (TeIIonpoBIAHICTD, TUQY3is, BHYTPIIIHE TEPTH).

[Tpu BUBYEHHI TeMHU HEOOXITHO 3aCBOITH OCHOBHI MOJIOKEHHS MOJIEKYISPHO-KIHETUYHOT
Teopii; 3HATH OCHOBHI TEPMOAMHAMIYHI MIPOIIECH Ta PIBHSIHHS CTaHy 11€albHOTO Ta3y (pIBHSAHHS
MenneneeBa — Knaneiipona. 3BepHyTH 0COOJHMBY yBary Ha OCHOBHE PIBHSHHS MOJICKYJISIPHO-
kiHetnuHoi Teopii (MKT), sike 3B’s3ye TepMOJMHAMIUHI NapaMeTpU CTaHy iJealbHOTO Ta3y 3
XapaKTEPUCTUKAMH PYXY MOJICKYIL.

Cimig 4iTKO YCBIJOMUTH 3MICT PO3MOJUTY MOJICKYJI 32 HIBHIKOCTSMH (pO3HOALTY
MakcBena) Ta Oro 3aJIeXKHICTh Bijl TEMIIEPAaTypH; PO3MOJLI YACTUHOK y MOTEHIIaIbHOMY TOJIi
(posmonin bonbivana).  3HaTH GapoMeTpHUHY (POPMYITY Ta PO3YMITH MEXi 1l BAKOPHCTaHHS y
3B’SI3KY 3 MPUITYIICHHSIMH, 32 SKHX BOHA OTPUMaHa.

Oco6nuBy yBary 3BepHYTH Ha SIBUILA NEPEHOCY, 5K JIE)KATh B OCHOBI BEJIMKOI KUIBKOCTI
INPUPOJHUX TA TEXHOJOTTYHUX MPOIIECIB.

Jlimepamypa [1, 2, 3, 4, 9]

Tema 2. Ilepuwiuii 3axon mepmoounamixu.

Buytpimns enepris. Temnora 1 pobota. Ilepmmii 3akoH TepMOAMHAMIKH,
Horo 3actocyBaHHsI 70 13omporneciB. YUUCI0 CTymneHiB CBOOOAM MOJIEKYH. 3aKOH
pO3MOUTY €Heprii 3a CTyNmeHsAMH CBOOOAM. TermmoeMHICTh Ta3zy. AniabaTHYHUM

npoiiec. PoboTa i1eanbHOro ra3y B pi3HHUX 130MpolLiecax.

[Tpu BUBUYEHHI MaTepiaiy Li€l TEMH 3BEPHYTH yBary Ha HMOHATTS ‘“BHYTpPILIHBOI eHeprii”
CHCTEMH; Ha XapakTep po30DKHOCTEH ABOX CIIOCOOIB mepenadi eneprii (temiora i podora). Coin
YITKO PO3YMITH y 4HOMY TOJIATae BiiMiHa QYHKIIT cTaHy BiJ QyHKIIT mpo1iecy.

Crain He TUIBKM 3HATH (OPMYNIIOBAHHS MEPIIOr0 3aKOHY TEPMOJMHAMIKM Ta HOTro
PIBHSHHS, ane i yMiTu 3amucat 1€ piBHSAHHS U KOXKHOTO BHJY TEPMOJMHAMIYHUX MPOIIECIB
(130TepMIYHOTO, I30XOPHOTO, 1300apHOTO Ta a1iadaTHOrO).

ITpu BHMBYEHHI a/11a0aTHOTO MPOLECY 3BEPHITh yBary Ha Te€, K 3MIHIOIOTHCS BHYTPILIHS
SHepris Ta TeMmIepaTypa CUCTEMH IpU CTUCKaHHI Ta posmmpeHHi. [lopiBHsiiTe agiabaTHuil Ta
130TepMIuyHMI TpoIlecH, MPOBEJECHI 3 TOTO CAaMOro IMOYAaTKOBOI'O CTaHy, Ta IMPOSCHITH, YOMY
aniabara e KpyTile 3a i30TepMy.

[Tpu po3rasai NUTaHHS PO TEIUIOEMHICTD, YACHITH 3aJIEKHICTh MOJISIPHOT TEIJIOEMHOCTI
BiJ] UMCJIa aTOMIB B MOJIEKYJli, TOOTO Yucia CTYNEHIB CBOOOIM MOJIEKYJIU. 3BEpHITh yBary Ha Te,
SK TETJIOEMHICTh 3aJICKUTH BiJl YMOB HArpiBaHHS, YOMY Ui Oy/Ib-SIKUX ra3iB Cp / C, >1.

Jimepamypa [1, 2, 3, 5, 9]

Tema 3. /Ipyzuii 3axkon mepmoounamiku.
O6opotHi Ta HeobopoTHi mporecu. Iukmiuni mporecu. I{ukn Kapro Ta
Horo koediuieHT kopucHoi aii. Teopema Kapno. [Ipyruii 3ak0H TepMOJUHAMIKU.
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Teopema Kapno. TepmogmHamidyHe 1 CTAaTHCTHYHE BHW3HAYEHHS CHTpOMIi, ii

BiactuBocTi. Teopema Hepncra.

[Tpu BUBUEHHI TEMU CIIiJ] YITKO YSCHUTH MOHATTS 00OPOTHUX Ta HEOOOPOTHUX MPOILIECIB,
KOJIOBUX MPOIIECiB (IIMKITIB).

HeoOxinHo po3iOpaTvcs B MPUHIMIAX [ii TEIUIOBUX Ta XOJOMWIBHHX MAIIWH, 3HATH
ineanpHU# UK KapHo Ta HOTo K.K.JI.

Cnin 3acBOiTM MOHATTA EHTPOIii, i1 BIACTUBOCTEH Ta pO3YMITH, IO EHTPOMIA €
OJIHO3HAYHOK (YHKIIi€r0 cTaHy cucteMu. OcOoOJMBO BaKHO 3PO3YMITH CTATUCTHYHUN 3MICT
JPYroro 3aKOHY TEPMOANHAMIKH.

Tema 4. Aepecamui cmanu peuosunu. Dazoei nepexoou.

Cunu Ta MOTEHIAIM MDKMOJIEKYJISpHOi B3aeMoAli. PeanbHi razu. Mopenb
Ban-nep-Baansbca.

3araibHl BIacTUBOCTI Ta OymoBa pinuHu. [loBepxneBui Hatsr. KamimsipHi
aBunia. BunapioBanusa Ta kumiHHA pinuH. Hacuuenuit map. MonekynspHa 0ynosa
TBEPAUX TIJI.

[Tonsittss dasu, ¢azoBuUx MNEpexoiiB MEpIIoro Ta Apyroro poay. dazosi

niarpamu. PiBusinus Knaneiipona - Knaysiyca.
[Tpu BUBYEHHI TeMH, 3BEPHYTH YBary. Ha MPUYMHH, 33 AKUMU MOBEAIHKA PEaIbHOIO raszy

BIJIPI3HSAETHCS B 1I€ATPHOTO; 3a SIKHX YMOB CIIiJi BUKOPUCTOBYBAaTH pPiBHSAHHS Ban - nep -
Baanbca, mNOHATTA “KPUTUYHOTO CTaHy PEUOBHMHM Ta OCOOJIMBOCTI LIbOTO CTaHy. YSICHUTHU
noHATTs “azu”, 3HaTM pi3HMLIO MDK (pazoBumu nepexomamu I-ro ta Il-ro pomy, moHATTS
piBHOBaru a3 ta 3MicT (ha30Boi Aiarpamu.

[Ipu camocTiiHOMY BHBYEHHI MHUTaHHS MPO BJIACTMBOCTI PIAMHH 3BEPHYTH yBary Ha
BIIMIHM B XapakTepi pyXy MOJIEKYNl PiIMHHU TOPIBHSHO 3 PyXOM Yy raszax Ta TBEpIUX Tilax;
BIJIMiHY BJIACTMBOCTEH MOBEPXHEBOTO LIApy PIAMHY Ta IPUYMHU 1 HACIIIKH 1IHOTO.

Jlimepamypa [1, 2, 3, 5, 9]

3.3.2. [lumanns ona camonepesipku

1. ITlo po3yMitOTh Mil TEPMOANHAMIYHOIO CUCTEMOIO?

2.* Illo Take TepMOJMHAMIYHI MapaMeTpu cucTeMu? SIKi OCHOBHI TEPMOAMHAMIUHI IapaMeTpH
Bawm Bigomi? [l{o Take piBHSAHHS CTaHy TEPMOAMHAMIUYHOI CUCTEMU ?

3. SIki mpuIyieHHs JeXaTh B OCHOBI MOJIENI 1/1€abHOTO ra3y?

4.* I3omporecu; iX 300pa’keHHsS; 3aKOHH, SIKi ONHUCYIOTb IOBEIIHKY 1l€aJbHOr0 rasy B
130mporiecax.

5.* PiBHsiHHS cTaHy ineanbHOTO a3y (piBHsHHS Knamelipona — MeHneneesa). 3akoH JlanbpToHa.
3akoH ABorajapo.

6.* OcHOBHE PIBHSHHS MOJIEKYJIIPHO-KIHETUYHOI TEOpii, HOro 3MiCT.

7. Y YoMy moJisira€ MOJIEKYISIPHO-KIHETMYHE TIyMadyeHHs THUCKY raszy? TepmoauHaMiyHOi
Temreparypu?

8.* CepenHs KBaJpaTW4YHA MIBHIKICTb Ta30BHX MOJIEKYN, CEpeAHs KIHETHYHA CHEPTis
MOCTYNAJIbHOTO PYyXy MOJEKy1 rasy. Y 4YoMmy IHojsrae 3micT TeopeMu boibimana mpo
PIBHOPO3MOALT €Heprii 3a CTyNeHs MU CBOOOI1?

9. Po3noain MakcBena MoJIeKys 3a IBUAKOCTAMU. Skt piznuamii 3MicT QyHKIIT po3moaity
MOJIEKYJI 32 IBUIKOCTIMU?

10.* Sk Bu3HA4aeThCS HANOLIBI IMOBIpHA, CEpPENHS, Ta CEPEAHS KBaJApAaTUUHA IIIBUAKOCTI
MOJIEKY?

11.* bapomerpuuna popmyna. SKy 3anexHicTb Hajae OapomeTpuuHa Gpopmyna? Ski
IPUITYLIEHHS BUKOPUCTOBYIOTHCS MPH 1l BUBEACHH1?
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12. Po3nozin bonbiimana (po3moit YaCTHHOK Y TOTEHITIAIbHOMY ITOJII).
13. [lo Take AOBXHMHA BUTLHOTO MPOOIry MoJyieKya? K 1 Bii YOO 3aJeXUTh CEPEIHs TOBKUHA
BUIBHOTO NpOOIry MOJIEeKyi?
14.* SIxi He0OOPOTHI pOIIECH IEPEHOCY BUHUKAIOTh B HEPIBHOBAXKHHX CUCTEMAxX? Y dOMy
CYTHICTb SIBHII IIEPEHOCY 132 AKUX YMOB BOHM BUHUKAIOTh? 3alUIIiTh PIBHIHHS AUQY3ii;
B’SI3KOCTI; TEIIOMPOBITHOCTI.
15.* I1lo Take BHYTpilIHs €HEpris TepMoauHaMidHOi cucteMu? TemioTa i poboTa sk criocodu
3MIHU BHYTPIIIHbOI €HEPTii.

16.* BHyTpimHs eHepris i1eabHOro ra3y. SIk BOHa 3a1eKUTh Bl KUIBKOCTI CTYIIEHIB CBOOOIU
MOJIEKYJI ra3y Ta TeMIlepaTypH?

17.* Ilepiuii 3aKOH TEPMOJIMHAMIKH, HOTO PIBHSHHS.

18. Sxwuii BUrnsA npuiiMae piBHSHHS MEPIIOrO 3aKOHY TEPMOIUHAMIKY Y 3aCTOCYBaHH1 10
pi3HUX i30mporeciB?

19.* Bu3HaueHHs NOHATH: TEIUIOEMHICTD T1a; MUTOMA Ta MOJISIPHA TETIOEMHOCTI.
20. Bizx 4oro 3aneKuTh TEMJIOEMHICTD iieanbHOro rasy. Ska 3 temoemuocreit — Cy un Cp—e€
OUIBIIOO 1 YOMY?
21.* 1o Take anmiabatHuii mpotiec? PiBHsAHHS afiabaTH i1eanbHOTO rasy.
22.* Sk 3MIHIOETbCS TEMIIepaTypa rasy npu ajaiabaTHoMy po3IIHMPEHHI raszy? cTuckanHi? YoMy
aniabara € KpyTillolo 3a i30TepMy?
23. TloniTponHi nporiecy. PIBHAHHS MOIITPONH; MOKA3HUK MOJITPOIH; TEIIOEMHICTb.
24.* PoOora i1eanpHOTO ra3y y pi3HHX i30Mpoliecax.
25.* [1lo Ha3uBaIOTh KOJIOBUM mporiecoM (1ukiiom)? SIKi Mpoiecu Ha3uBarTh 00OPOTHUMHE?
HE000POTHUMU?

26.* 3 SKUX eNEMEHTIB CKJIAA€eThCs Oy Ib-SKUI TETUIOBUMA ABUTYH? 3a SIKUM MPUHIUIIOM BiH
npattoe? Yomy nopisHioe KK/ reroBoi mammnu?

27. IlpuHiun aii X0I0AuIbHOT MAIIMHK. XOJIOAWIEHUN KOe(IllieHT.

28.* Jlpyruii 3aKoH TepMoauHAMiKH. Horo GopMyIIoBaHHS [T TEIIOBUX Ta XONOAMILHIX
MaIuH.

29.* o Take mukn Kapuo? Yomy nopisutoe KK/ nuxiry Kapuo?

30. Teopemu Kapno ta HepiBHicTh Knay3iyca.

31.* SIx BBOASITH MOHATTS SHTPOIIi B TepMoauHamini? SIki BracTuBOCTI BOHA Mae? Sk MOBOAUTH
ce0e eHTpOIIis Y 3aMKHEHIH cCUcTeM1 IpU NMPOTIKaHHI 000pOTHUX Ta HEOOOPOTHUX Mpo1ieciB? Sk
MO>Ke 3MIHIOBATUCS €HTPOIIiS BIAKPUTOI CUCTEMU?

32.*3B’A30K eHTpOIIii 3 IMOBIPHICTIO CTaHY cUCTeMH Ta (i3nuHui 3mict eHTpomii. Teopema
Hepucra i Hacniaku 3 Hei.

32. Y yomy moJjsrae BijMiHa peajbHOro rasy BiJ i7ieaqbHOro? SIk 1e ypaxoByeThCsl y piBHSIHHI
Ban-nep-Baanbsca? [lopiBusiite i30Tepmu Ban-nep-Baanbca Ta ekciepuMeHTasnbHi i30TepMu. Y
yoMy BigMmina Mk HUMuU? Illo Take KpuTHYHA TemrepaTypa Ta KpUTHYHUMA cTaH?

33. YuM BiAPI3HAETCS BHYTPILIHS €HEPrisl peaJbHOro ra3a BiJl 11€aIbHOT0?

34.* Sk BiOpi3HAETHCS pyX MOJIEKYI (aTOMIB) Y pEUOBHHI Ta CTPYKTYpa PEYOBUHH y PI3HUX
arperaTHUX CTaHax?

35.* SIki BIacTUBOCTI BIAPI3HAIOTH NOBEpXHEBUH 1iap y piauHi? 1o Take noBepXHeBUil HATAT?
VY yomy nossrae siBuuie 3MouyBanHsa? HeamouyBaHHS?

41.* ®a3osi neperBopenHs. [lorpiiina Touka. [liarpama craniB. PiBusuus Knanelipona —
Knaysiyca.

(* - nmuTaHHA U caMoTIepeBipKy 0a30BUX PE3y/IbTaTiB HAaBUYAHHS -3HAHb, BMiHb, HABHUOK).
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3.4. Moayab 3M-JI3 «EsnektpocTtaTuka. EjgekTpoamHamika»

3.4.1. Ilosuanus

Tema 1. Enekmpocmamuxa

Enextpoctatnune mose. B3aeMois enexTpuyHux 3apsiAiB, 3akoH Kynona.
Hamnpy>xeHicTh mosisi, CHUIJIOBI JIiHIi, MOTIK BEKTOpa HanmpykeHocti. Teopema [ayca.
[Tosie ToukoBOro 3apsiAy, MIOMMHY 1 Kyii. [lorennian nomus.

Krnacugikauis pe4oBUHM 32 €JIEKTPUYHUMH BIACTHUBOCTAMHU. [IpOBIIHUKY 1
JIEJIEKTPUKU B elekTpuuHoMmy mom. Enektpuuna emuictb. KonpencaTtopu.
Enepris noss.

[Tpu BUBUEHHI TEMHU 3BEpHYTH YBary Ha MOHATTS €JNEKTPUYHOTO MOJIS SIK HOCIA B3aeMOIi{
3apsniB. 3Hatu 3akoH Kynona, BMITH 3ammcaTé HOro y BEKTOpHiM (opM; 3aCBOITH MOHATTS
BEKTOpPa HAIPYXEHOCTI MOJIsl; MPUHIUITY CYIEPIO3HIIi MOJIIB; MOTOKY BEKTOpa HAINpPYKEHOCTI.
3HaTu Teopemy ['ayca.

VYCBIIOMUTH MOHATTS TNOTEHLIAJBHOCTI Ta TMOTEHLIANY EeJIeKTPOCTATUYHOTO IIOJIf,
IpoaHali3yBaTH MUTAHHS 11010 HEOJHO3HAYHOCTI MOTEHIANy Ta HOro HOpMYyBaHHS. 3BEPHYTU
yBary Ha 3B'I30K MK NOTEHIIIaJIOM Ta HAIPYXEHICTIO €JIeKTPOCTaTHYHOIO MOJIS.

Po3ymiTi 0cOOIMBOCTI MOBEAIHKU AIEIEKTPUKIB Ta MPOBIAHUKIB Y €JIEKTPUYHOMY MOJII.
3acBOITH OCHOBHI XapaKTEPUCTHKU JICJCKTPUKIB, SK TO MOJSPHU30BAHICTb, Ii€JICKTPUYHA
CIIPUHHSATIUBICTD Ta JieNEKTPUYHA IPOHUKHICTD CEPEAOBHUIIIA.

VYCBIIOMUTH BiJICYTHICTh €JIEKTPOCTATMYHOIO MMOJISI BCEpEIMHI MPOBIIHUKA SK HACIIJIOK
YMOBU DIBHOBaru BUIBHUX 3apsjiiB Yy NPOBIIHUKY, Ta BUKOPUCTaHHA L€l OCOOIMBOCTI IS
€JIEKTPOCTATUYHOTO 3axHcTy. OBOJOMITH TMOHATTAMHU €JIEKTPOEMHOCTI TPOBITHUKA Ta
KoHjeHcaTopy. Jlo oOuucieHHsl eHeprii eIeKTPOCTATUYHOrO MO MiMIATH 4yepe3 OOUYMCIeHHS
eHeprii B3aeMoJil TBOX TOYKOBHX 3apsjliB, CHCTEMH 3apsaiB, BIIOKPEMJIEHOTO MPOBiTHUKA Ta
KOHJIeHCcaTopa. B enexkTpocraTHill moJjie HEBiApUBHE BiA 3apsjiiB, IO HOro MOPOJKYIOTh, B
eJIEKTPOJAMHAMIII TIOKa3aHO, II0 EHEPril0 Mae eJIeKTPUYHE IOoJe, SIKe ICHYE HE3aJIe)KHO BiJ
3apsiiB.

Jlimepamypa [1, 2, 3, 6, 10]

Tema 2. Ilocmiitnuit enekmpuunuii cmpym.
Enextpuunuit ctpym, ryctuHa ctpymy. 3akoH Oma. Omip HpOBIIHHUKIB.
Enexrpopyuriiina cuna. Pobota 1 moTyXHICTh cTpymy. 3akoH Jxoyns-Jlenna.

Enextpuunuii ctpym y Bakyymi, razoBuii po3psia. [IoHSTTsS npo mnazmy.

IIpu BHBYEHHI TeMH HEOOXITHO O3HAWOMMTHUCS 3 OCHOBHHUMH XapaKTePHUCTUKAMHU
€JIEKTPUYHOI'O CTPYyMY, a TaKOXX 3 yYMOBaMH, HEOOXITHUMH [UIi BUHUKHEHHS Ta ICHYBaHHS
eslekTpuyHoro crpymy. Crig 3BEpHYTH yBary Ha MPUHIUIOBY BiAMIHY MDK PI3HUIEIO
MOTEHIIIATIB, eNeKTPOPYIIIHHOI CHIIOK Ta Hampyroio. HeoOxigHo 4iTko 3HATH 3akoHM OMma Ta
Jbxoyns-Jlenua, BMiTH 3anucaty ix y AudepeHuianbHii Gopmi.

IIpu camocTiiiHOMY BMBYEHHI MHUTAHHS MPO EIEKTPUYHUN CTPYM Yy BaKyyMi 3BEpPHYTH
yBary Ha MOHATTS poOOTH BUXO/AY 3 MeTally, EMICIiiHI siBUIIIa Ta iX 3acTocyBaHHs. [Ipu po3risai
OUTaHHS PO CTPYM Yy Tasi (ra3oBuid po3psija) YCBIIOMHUTH BiIMIHY MDK CaMOCTIHHUM i
HECAaMOCTIHMM Ta30BUM pO3PSIOM; PO3IJISIHYTH HPOLECH, SIKI NMPU3BOAATH 10 BUHUKHEHHS
HOCIiB CTpyMY Y ra3si; TUIIU ra30BUX PO3psaiB (TIiFOYMiA, iICKPOBH, AYrOBHA, KOPOHHHI) Ta iX
0CcOOJIUBOCTI. 3aCBOITHU MOHSTTS IUIA3MHU.

Jlimepamypa [1, 2, 3, 6, 10]
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3.4.2. [lumanns ona camonepesipku

1.* SIki BIaCTUBOCTI Ma€ eNEKTPUYHUM 3apsa?

2.* 3axon Kynona. Bzaemopito sKux 3apsi/iB BiH OMUCY€E?

3.* Illo Ha3MBaIOTh HANPY>KEHICTIO ENEKTPUYHOTO MOJIA? B SKUX OAMHUIIX BUMIPIOETHCA?

4.* YoMy JAOpIBHIOE HAINPYXKEHICTh IMOJS TOYKOBOTO 3apsany? SIK HampaBieHHH  BEKTOD
HANPY>KEHOCTI LIOTO TOJIA, SKIIO 3apsi/l MO3UTUBHUNA; HETaTUBHUMN?

5.* B yoMy moJsiirae MPUHLMIT CYNEpHo3ulii? K 3HAHUTH HampyXeHICTh MO CUCTEMHU
TOYKOBHX 3apsiiB?

6.* Illo Take niHii HanmpyxeHOCTI (CHIOBI JiHIT) enekTpuyHOro mosisA?  SIki ocoOmuBOCTI
CHJIOBHX JIIHIM €NeKTPOCTATUYHOTO HOJIS BiJOOPaXylOTh HOTO MOTEHUIANbHUHN XapakTep? Sk
0OUparOTh TYCTUHY JiHINA?

7.* SIxe mone Ha3WBAOTh OMHOPIAHUM. SIKUI1 BUTIIST MatOTh CUJIOBI JIiHIi OJHOPIHOTO TOMIS?

8.* Illo HA3MBaIOTh IMOTOKOM BEKTOpa HAMNpYXEHOCTI? 3amuIIiTh MaTeMaTHYHUN BHpa3 Ta
chopmynroiite Teopemy layca Ui TOTOKY BEKTOpa HAmpyKEHOCTi. SIKi BIIaCTUBOCTI
€JIEKTPOCTATUYHOTO TOJISI TOYKOBOTO 3apsly BinoOpaxye Teopema ["ayca?

9.* 3a sKor0 (GopMyJOH MOXKHA OOYMCIUTH HANPYXKEHICTh MOJS HECKIHYEHOT PIBHOMIPHO
3apsIHKEHOT IITOUHH? PIBHOMIPHO 3apsKEHOi ChepruvHOT MOBEPXHi?

10. flxa Teopema  BinoOpa)kye MOTEHI[AJbHUI  XapakTep  €JIEKTPOCTATMYHOIO TIO0JIsA?
CdopmymroiiTe i 1 3aNMIITH MATEMAaTUYHUNA BUPA3.

11. 3apsa nepeMinrytoTh B €IEKTPOCTATUUHOMY IO 110 3aMKHEHiH TpaekTopii. YoMy TOpiBHIOE
3arajibHa poOOTa CHJI €JIEeKTPOCTaTHYHOTO MO ?

12.* 1llo Ha3MBaKOThH a) MOTEHIIAJIOM EJIEKTPOCTATUYHOTO MMOJIA? ©) PI3HUICIO MOTEHIIAIB?
UYu 3anexuTh BEIMYMHA a) MOTEHIany; 0) pi3HMLI MOTEHIIATIB BiJx BUOOPY MOYATKY BiLTIKY
(Hy1BOBOTO PiBHS)?

13. Yomy nopiBHIOE MOTEHIIIAN OS] TOUKOBOTO 3apsity?

14. CoopmymoiiTe mpuHUMIT cyneprno3uuii s norteHuiany? I[lo nerme — obuucnutu 3a
MPUHLUIIOM CYEpPHO3HIIii HAPYXEHICTh MOJIS UM MOTEHIIa?

15.* Sk 3a pi3HUIIEIO MOTEHLIAIIB 00YHCIUTH POOOTY CHII €EeKTPOCTATUYHOTO T10JIsA?

16. Sk moB’sA3aHiI HANpPYXEHICTh Ta TMOTEHIAJd EeJIeKTPOCTaTHYHOrO MOJs y 3arajlbHOMY
BUIAIKY? Y BUIAIKY OJHOPIAHOTO MOJIS?

17.* Yomy nopiBHIOE HAPYXKEHICTh €JIEKTPUYHOIO T0JI BCEPEArHI 3apsSKEHOr0 MPOBiIHUKA?
YuM MOSICHIOETHCS BIICYTHICTh HOJISI yCEpeIuHI MPOBITHUKA y Pa3i PIBHOBAXHOIO PO3MOALTY
3apsiB y HbOMY? SIKUM YHHOM I1€ BUKOPHCTOBYIOTh Ha MPAKTHULII?

18.* Illo Take sBuUIIE eJIEKTPOCTATUYHOT IHAYKUIi? YoMy [OpIBHIOE HaNpPYKEHICTH
€JIEKTPUYHOIO TOJISl BCEPEAMHI yCepeIHl HEHTpanbHOro MPOBIJHMKA, IO IOMIMIEHUH Yy
30BHIIIHE €JIEKTPUUHE 1oJe?

19. Illo Take eneKTPOEMHICTh MPOBiIHUKA? Big 4oro BoHa 3aneXuTh? Y SKHX OJMHHIIX
BUMIPIO€THC? 3anuiIite GopMyiy eleKTPOEMHOCTI cdepu.

20.* [lo Take koHIeHCcaTOp? Bix 4oro 3aeXuUTh E€NEKTPOEMHICTH KOHJIEHCATOPIB? Y yomy
nepeBara BHUKOPHUCTaHHsS KOHAEHCATOPIB JUId HAKONMYEHHsS 3apsly Ta eHeprii mnepen
MPOBiITHUKAMU?

21.* Yomy [OpIBHIOE €IEKTPOEMHICTD IJIOCKOTO KOHAECHCATOpa?

22.* Ilpu saxoMmy 3’€lHaHHI KOHJEHCATOpPIB y OaTapero — mapajelibHOMY YH IOCTIOBHOMY
iX cyMapHa €éMHICTb 3MEHIIY€EThCS ? 301IbIIY€ETHCS ?

23. SIka 3 BeJIMYMH 3apsi] YU Hampyra 30epiratoThCs MU 3MiHI eIEKTPOEMHOCTI KOH/IEHCATOPa,
KU BiI €IHATN Bi Jxkepena Hanpyru? He Bin’enHyBanu Bil JKepenia Hanpyru?

24. Ilo Take aunoinb? Sk MOBOAATH ceOe MUMONI Y eNeKTPUIHOMY MOJi?
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25. SIki TMNM AieNeKTpUKiB BaM Bifomi?  SIKk mMOBOIATH cebe MOJEKYNIM HEMOJIAPHHX Ta
MOJIIPHUX JIENEKTPUKIB Y 30BHIIIHBOMY 110J11? SIKi BIACTUBOCTI BIIPI3HAIOTH CETHETOCNIEKTPUKH
BiJl IHIIIUX THITIB J1I€TIEKTPUKIB?

26.*Y gomy noJsirae noisgpu3zanis aienekrpuka? [1oscHITh npuunHU ocnabiaeHHs eIeKTPHYHOTO
M0JIS B IIEJIEKTPUKY TOPIBHSIHO 3 BAKYYMOM.

27.*JlaliTe O03HAUYEHHS TMOJIIPU30BAHOCTI JieNeKTpuKka P ; BiZHOCHOT JieNeKTpUYHOL
MPOHUKHOCTI €.

28. SIK i JUI YOO BBOJATH BEKTOP ENEKTPHIHOTO 3MmimenHs D ? Tloe SKHX 3apsiiB ONECYIOTh
Bektopy E i D?

29. Sk 1 yoMy OBOJATH ceOe JIiHIi HAMPYKEHOCTI Ta JiHii BEKTOpa eJIEeKTPUYHOTO 3MIIIEHHS Ha
IpaHuIll JBOX AieNeKTpukiB? Yomy 3MIHIOETBCS KUIBKICTh  JIIHIH ~ HaAmNpy>KeHOCTI
€JICKTPUYHOIO TIOJII Ha IPaHMIIl ABOX JiEJIEKTPUKIB?

30.* Sk 3MIHIOETBCSI €HEPTisl IBOX PI3HOMMEHHHUX TOYKOBHX 3apsAiB MPH iX HaOMMKEHHI OJUH
10 oaHoro? OAHOMMEHHHUX TOYKOBHX 3apsaaiB? Un Moxke OyTH CTIMKOIO CHCTEMa HEpYXOMHUX
SJIEKTPUYHHX 3apsiB?

31.* Yomy A0piBHIOE €HEPris 3apsAKEHOr0 IPOBiIHUKA? €HEPTis 3apsKEHOT0 KOHJeHcaTopa ?
32. Illo Take i4oMy JOpPIBHIOE MUTOMA TYCTHHA €HEPrii €JIeKTPUYHOTO I0JIfA?

33.* Ilocriiinuii ctpym. Cuna ctpymy, TycTuHa cTpymy. Enekrpopymriiina cuia i Hanpyra.

34.* Omnip npoBiTHUKIB. 3aIEKHICTH ONOPY BiJ TeMIeparypH. SIBuile HaIPOBITHOCTI.

35.* 3akon Owma pans OJHOPIAHOI 1 HEOAHOPIOHOI JIISHOK KOJIAa B IHTETpajbHIA 1
mudepeHuianbHil popmax.

36.* 3akon Oma 111 3amMKHeHoro koJja. [IpaBuna Kipxroga.

37.* 3akon /[xoyns - Jlenna B iHTerpanbHii 1 1udepeHuiaibHiil popmax.

38. PoboTa Buxozy enekTpoHa. TepMoeneKkTpoHHA eMicis; ii 3akoHOMiIpHOCTI. CTpyM y BakyyMi.
39. CamocTiiiHUH 1 HECaMOCTIMHMI Ta30BHH pPO3psij, BOJIbT-aMIIEpHA XapakTepuUcTUKa. ki
IpolecH NPU3BOIATH 10 YTBOPEHHsS HOCIB CTpyMy Yy rasi? Slki TUOM ra3oBOro po3psny
PO3IIISIAI0Th Ta B YOMY 1X XapaKTepHi 0COOIMBOCTI?

(* - nmuTaHHs TS camMoTIepeBipKH 0a30BUX pe3y/IbTATiB HABYAHHS -3HAHb, BMIHb, HABUYOK).

3.5. Moayas 3M-II1 «Po3B’si3yBaHHsl 3aJa4 3a TeMaMH JeKIiiiHUX
moayiB 3M-JI0 — 3M-JI3»

3.5.1. Ilosuanus

Tema 1. Kinemamuka mamepianvnoi mouxku. I1IBUAKICTb, cepeHsI Ta MUTTEBA
MIBUIKICTD, npuckopenHs. [lIBUAKICTb, NPUCKOPEHHS ISl  BHUIIAJKIB

MOCTYHAJIBHOTO Ta 00epTaIBbHOTO PYXIB.

[Tpu po3B’s13yBaHHi 3aj1a4, SKi OB’ sI3aHi i3 BUBYCHHSM PyXy Til, He0OXinHO: 1) BuOpartu
CHCTeMY BIIUTIKY; 2) 3B’S3aTH 3 HEIO CHUCTEMY KOOPIMHAT, 3) 3alHCaTH KIHEMaTHU4YHI PiBHSHHS
BIAMOBIMHO 10 yMOBM 3amavi (y 3araJibHOMY BHIIQJKYy Y BEKTOpHIA ¢opmi), a mnoTim
CTIPOEKTYBATH 111 PIBHAHHS Ha KOOPAWHATHI OCI.

Skmo pyx ckianHuii, ToOTO TUIO BOJHOYAC Oepe ydacTh y JEKUIBKOX THUMAX PYXiB, TO
pO3B’sA3aHHS 3a7aui 3AIHCHIOETbCA MUIIXOM pO3IJISAY OKPEeMHUX pPYXiB Tak, HIOM BOHH
BiMOYBalOThCSl HE3aleKHO OAMH Binm oxHoro. [Ipw 1bOMy TMepeMillleHHs, IIBHJKICTb,
IPUCKOPEHHS TiJ1a 3HAXOJATHCS SIK BEKTOPHA CyMa BIANOBIAHUX XapaKTEPHUCTUK OKPEMHUX BHIIB
PYyXy.

MeToauuni BKa3iBKM Ta NpuKiIagu po3B’s3yBaHHA 3aaad auB. [4] T'epacumos O.I,

AmnppianoBa [.C. ®@i3uka B 3agadax. Y.I. Mexanika. HaBu. mocionuk. Oneca: TEC, 2012. ¢.20-
31.
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Tema 2. /lunamixa mamepianvhoi mouku, cucmemu mouoK i meepoozo mina.
MoMeHT iHepIlii, CHIIH, IMITYJIbCY.
OCHOBHUM 3aKOH JWHAMIKA JUII CHCTEMH MaTeplalbHUX TOYOK IIpH

MOCTYIAJIbHOMY Ta 00€pTaIbHOMY PYCI.

[Tpu BuKoOpucTaHHi 3ak0HIB Hbl0TOHA 0COONMMBY yBary ciij 3BEpHYTH Ha aHali3 CHIJI, 110
niroTh Ha TU10. OCHOBHE PIBHSAHHA PYXY 3alHMCYIOTh Ha OCHOBI JApyroro 3akoHy HeioToHa
CIMOYATKy Y BEKTOPHIi (opMmi, a MOTiM, 0OUpar0YH 3pydyHHM CIIOCOO0M (B 3aJICXKHOCTI BiJl yMOBHU
3aja4i) CHCTEMY KOODPIHMHAT, — Y MPOEKI[iIX Ha KOOpAWHATHI oci. OTpUMaHy CHCTEMY PiBHSHb
JIONIOBHIOIOTH, Y pa3i HEOOXIAHOCTI, KIHEMAaTUYHUMHU PIBHSHHAMU T4 KOHKPETHHMHU BHpa3aMH
cui (HaIpHKIIA, CUIH TepPTsS a00 MPYKHOCTI).

[Tpu po3B’sa3yBaHHI 3a/1a4 PO PyX CUCTEMH MaTepiajJbHUX TOYOK, CIij, MEepuI 3a Bce, YCi
CHJIH, IO JIIOTh HA CUCTEMY, KBali(iKyBaTu K BHYTpilIHi a060 30BHIiIIHI. CymMa BHYTPIIIHIX CHUJI
JOPIBHIOE HYIIIO, 1 IPUCKOPEHHS [IEHTPY Mac CUCTEMH HaJa€ TUIHKU PIBHOAIMHA 30BHINIHIX CHIL.
Lle npuCKOpEHHS BU3HAYAETHCSI TEOPEMOIO PO PYyX LIEHTpa Mac.

MeTtoauuni BKa3iBKM Ta NpuKiIagu po3B’s3yBaHHA 3anau jauB. [4] T'epacumos O.I,
AmnppianoBa [.C. ®@i3uka B 3agadax. Y.I. Mexanika. HaBu. mocionuk. Oneca: TEC, 2012. c¢.58-
70; ¢.72-76; ¢.128-140.

Tema 3. 3axonu 36epesricennsn imnyavcy ma enepeii.

3akoHu 30epexeHHA Yy MeXaHili € (yHIaMEeHTaJbHUMU 3aKOHaMU MPUPOIH, SKi
BiZIOOPaXXyIOTh OCHOBHI BJACTHUBOCTI MpocTopy 1 uacy. Lli 3akoHM MOXyTb OyTHM OTpHMaHi
[UISXOM IHTETpYBaHHs AMHAMIYHUX PIBHSIHb, TOMY iX Ha3UBaIOTh NEPUIMMHM IHTErpalaMu pyXy.
BukopuctaHHs 3aKOHIB 30epeKeHHs J03BOJISIE CIPOCTUTH OTPUMaHHs iH(opMalii Ipo KiHIEBHMA
CTaH CHUCTEMH 32 IMOYATKOBUMHM XapaKTepUCTUKAMHU CTaHy 0e3 po3riany (Gi3MYHUX MpOIeciB, sKi
BiIOYBaIOTHCSI MK HUMHU.

MeTtoanuni BKa3iBKH Ta NPHUKIAAM PO3B’s3yBaHHs 3amad jauB. [4] epacumor O.I.,
AmnppianoBa [.C. ®@izuka B 3amavax. U.I. Mexanika. HaBu. mocionuk. Oneca: TEC, 2012. ¢.102-
106; c.107-116.

Tema 4. Mexanika pioun ma 2asis.

3anadi 3 TiAPOCTaTUKU BUKOPHCTOBYIOTHCS 3 BUKOPUCTAHHAM 3akoHy Ilackans; 3akoHy
Apxumena; GopMyaH TiIpOCTaTUYHOTO THCKY. Ilpu po3risiai cTamioHapHOTO MOTOKY PIAMHU
BUKOPUCTaHHS PIBHAHHA bepHYyIIi A5 1BOX Mepepi3iB MOTOKY J03BOJISE€ BU3HAUUTH IIBUAKICTh
a00 THUCK PIIMHU B OYyAb-IKOMY 3 HUX 32 3HAUEHHSAMH IHIIHUX [1apaMeTpiB.

MeronuuHi BKa3iBKM Ta NpUKIagd po3B’si3yBaHHsA 3amad muB. [4] 'epacumo O.I.,
AmnppianoBa [.C. ®@i3uka B 3agadax. Y.I. Mexanika. HaBu. mocionuk. Oneca: TEC, 2012. c.77-
81.

Tema 5. Monexyaapuo-kinemuuna meopin ioeanvHux 2azie. OCHOBHE PIBHSIHHS
MOJIEKYJISIPHO-KIHETHYHOI Teopii ra3y. PIBHSIHHS cTaHy ieainbHOro rasy. Posnoain
MOJIEKYJ 3a BEIMYMHOK WIBUJKOCTI Ta eHeprii. [lporecu TemionpoBiIHOCTI,
nudy3ii, B’A3KOCTI.

3aKOHH 11ealTbHOTO ra3y MOKHA BUKOPHCTOBYBATH Y BHIIAJIKY ra3iB MPH yMOBAaX, SIKi HE
JTy’Ke BIIPI3HSIOTHCS BiJl HOPMAbHUX (t=O°C, p=1,013-105 [Ta), a Takox J0 PO3PiMKEHHX ra3is.

[Tpu po3B’s3yBaHHI 3a/a4 Ha 3HAXOJUKEHHS TEPMOJMHAMIYHUX MapamMeTpiB MpH 3MiHi
cTaHy ra3y y 0araTboX BHINaJaKax rpadiuHe 300paKeHHs MPOIECIB J03BOJISE 3HAYHO CIIPOCTUTH
PO3B’SI30K, MPOaHATI3yBaTH 3aJEKHICTh MDK YUCEIbHUMH IapaMeTpaMH PI3HHX CTaHIB rasy.

[Tpu npoMy cii mam’siTaTd, IO MOXKJIMBUM € rpadidHe 300pa’keHHS TUIbKM PIBHOBAKHUX
(KBa3iCTaTUYHUX) TIPOIICCIB.
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VY KkiHeTHYHIH Teopii, IKa € CTaTUCTUYHOIO TEOPi€l0, BUKOPHCTOBYIOTHCS PI3HI THUIHU
cepelHiX IBUAKOCTEH Mosnekyn. CepelHIO KBaApaTH4YHY IIBMAKICTH V., BHKOPHUCTOBYIOTH Y

TUX BHUIMAJKaX, KOJU HEOOXiOHO po3paxyBaTH (i3UUYHY BEIMYMHY, SKAa € MPOIOPLIHHOIO
KBaJpaTy MIBHJIKOCTI MOJIEKYT (THCK Ta3y, KIHETUYHY €HEpPril0 MOCTYMAIBHOTO PyXY MOJICKYJ).

Cepenns apupmeTruHa MBUAKICTH < V > BUKOPUCTOBYETHCS Ul BU3HAUEHHS CEPEIHIX
3Ha4YeHb (PI3BUYHUX BEIHYHH, 10 GOPMYII SKUX MIBHIKICTh BXOAUTH Y MEpPIIiid cTeneHi (cepenHii
IMITYJIBC MOJIEKYJI, CepeaHs KUIbKICTh 3ITKHEHb B OJUHMLIO 4Yacy, CEpeAHs JOBXHHA BUIBHOTO
npoOiry MOJIeKyII).

MeTtoauuni BKa3iBKM Ta NpuKiIagu po3B’s3yBaHHs 3amau auB. [5] T'epacumor O.1.,
AmnnpianoBa [.C. ®izuka B 3amayax. U.II. MonekynspHa ¢izuka i TtepmoaunHamika. Hagu.
nocionuk. Opeca: «Exonoris», 2013. ¢.24-33; ¢.46-54; ¢.63-71.

Tema 6. Ilepwuit ma opyzuii 3akonu mepmoounamixu. BHYTpIHS eHepris.
Pobota ra3y, teroemHicTh. Ilepmmii 3akoH TepMoauHAMIKK (3aCTOCYBAaHHS JI0
i3omporieciB). Jpyruii 3akoH ~ TEpPMOJMHAMIKKM Ta K.K.J TCIUIOBUX MAIIWH.
EnTpomis.

[Ipu po3B’s3yBaHHI 3a/7ay NaHOT TEMH, MEpII 3a BCE HEOOXIAHO YABIATH, B SKUM
CrocoOOM TEepMOJMHAMIYHA CHCTEMa OOMIHIOETBCS EHEpri€l0 3 30BHILHIMH Tinamu. B
3aJIeKHOCTI BiJ L[bOTO, BOHA MOXK€ OYTH 3aMKHEHOIO, aJia0aTUYHO 3aMKHEHOIO, 3aMKHEHOIO Y
MEXaHIYHOMY BIJIHOLIICHHI | HE3aMKHEHOIO (BIIKPUTOI0). BiAMOBIIHO PIBHSHHS MEPIIOrO 3aKOHY
TEPMOJAMHAMIKY MpHUiiMae PI3HUN BUTIIA.

3anaui crocosHo I 3aKOHY TEPMOJMHAMIKH 110 JIaHii TeMi MOKHA YMOBHO MOALIMTH Ha
nBi rpymu: 1) 3agaui Ha pospaxyHok KKJI TeruioBux mamuH (TEpMOAMHAMIYHUX IUKIIB),
30kpemMa 1ukady KapHo; 2) 3amaui Ha po3paxyHok Temnotd Q abo 3minm enrtpomii AS B
nporecax. B ocraHHROMY BHIAAKY BHKOPHUCTOBYIOTHCS HAWBAKIIUBILII BIACTUBOCTI €HTPOIIIi:
SHTpOIIiS € (PYHKIIEIO CTaHy, EHTPOMis € aAUTUBHOIO BEJIMYMHOIO, TOOTO €HTPOMis CKIAJHO1

MeTtoauuni BKa3iBKM Ta NpuKiIagu po3B’s3yBaHHs 3amau auB. [5] I'epacumor O.1,
AnnpianoBa [.C. ®isuka B 3amayax. U.II. Monekynspua ¢izuka i TtepmoauHamika. Hagu.
nocioauk. Oneca: «Exomoris», 2013. ¢.79-94: ¢.110-117.

Tema 7. Enexkmpocmamuxa. HanpyxeHicTb enekTpuuHoro nojs. [lone numomns.
[Tpunuun cynepnosuiiii noiis. 3acTocyBaHHs Teopemu OcTporpaacskoro — ['ayca
MpU  pO3paxyHKaX eJIEeKTpOoCTaTUYHUX modiB. [loTeHumian. EnekTpoeMHICTb

KOH/JIEHCATOPIB.

IIpu po3B’s3yBaHHI 3ajjay Ha BHU3HAYCHHS HANPYXXEHOCTI a00 MOTEHIiany MoJis,
YTBOPEHOTO CUCTEMOIO 3apsIiB CIIi PO3PI3HATH BUITAKU:

a) TOJIsl, yTBOPEHOTO OJTHMM a00 KUTbKOMa 3apsiiaMu. Y TakoMy pa3i KOPUCTYIOThCS (opMyIamMu
HAIpPYKEHOCTI Ta MOTEHI[ialy MOJii TOYKOBOTO 3apsily Ta MNPUHIMIIOM CYINEpIO3ULii
CJIEKTPUYHMX IIOJIIB, SIKMH JJI1 HAPY>KEHOCT] €IEKTPUYHOrO MOJISl HOCUTh BEKTOPHUHN XapakTep
0) rmoyie YTBOpPEHE 3apsaamu, 10 OE3MEepPepBHO PO3IMOIUICHI B3J0BX IUIOCKOCTI, abo
WIHAPUYHIA un chepuuHiii nmoBepxHi. Toal po3paxyHOK BUKOHYETbCS 13 BUKOPUCTAHHIM
dbopmyi, sSKi OTpUMaHi 3a JONIOMOror Teopemu ["ayca.

B) B IHIIMX BUMNAJAKAaX JJId BHU3HAYCHHS HANPYKCHOCTI MO 3apsiy, sSKHii Oe3nepepBHO
pO3MOALICHUH B3JOBXK JIiHII, MO MOBEpXHI abo 00’eMy, HaNpyXeHiCTh a00 MOTEHIal MOt
3HAXOJUTHCS IHTETPYBaHHSIM HANPY)KCHOCTI TOJIS  eJeMeHTa 3apsiy dd.

VY BUnanuKy 3apspKeHUX TUT (TOYKOBOTO 3apsity, IUIOMKHH, cdepu 1 T. iH.) 3aHypeHUX B
OJTHOPIIHUI HECKIHYEHMH JieNeKTpUK (opMynu, OTpUMaHi Ul ONUCY HANMpPYXEHOCTI 1
NOTEHI[iaJly YTBOPEHUX LUMH TUIAMH E€JEKTPOCTAaTHYHUX IIOJIIB y BaKyyMi, 3alUIIAIOTHCS
CIpaBeJIMBUMHU ITPU BHECEHHI B 1X 3HAMEHHUK MHO>KHHUKA €.
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ITpu posrmsani 3amad, 3B’sA3aHUX 31 3MIHOIO MapaMeTpiB KOHAEHCATOpY  HEoOXiTHO
3BEpTaTH yBary, 3a sIKHX yMOB BiI0yBa€eThcs 3MiHA apaMeTpiB:

a) TpHU MOMEPEAHBOMY B €IHAHHI KOHAEHCATOpa Bil JDKepesia HAlpyrd HE3MIHHUM
3aJIMILIAETHCS 3apsil Ha HOoro oOKJIaIMHKaX, a 3MIHIOETHCS HAIIPYTra Ha HbOMY;

0) SKIIO KOHAEHCATOpP HE BT €IHYIOTh B JDKepela HANpyrd, 3MIHIOETHCS 3apsij
KOHJIEHCATOPY, a Harpyra 30epirae CBO€ 3HaUE€HHS.

MeTtoauuni BKa3iBKM Ta NpUKIagu po3B’s3yBaHHs 3axad auB. [6] I'epacumos O.I.,
AmnnpianoBa 1.C. ®i3uka B 3amavax. U.III. Enexrpuka i maraetusm. Hamu. mociOHuk. Opeca:
TEC, 2014. ¢.25-57.

Tema 8. IHocmiinuit enekmpuunuit cmpym. EMImipudHi 3aKOHU TOCTIHHOTO
EIIEKTPUYHOTO CTPYMY.

Jis oOuucieHHsl CTpyMy 1 TYCTHHH CTPYMY, a TaKO PO3PaxyHKY OIOpIB OJHOPIAHUX
NPOBIAHUKIB 3aCTOCOBYIOTh 3akOH Oma B iHTerpanbHid abo audepeHuianbHid (Gopmi.
InterpansHy ¢opmy 3akoHy Oma 3py4HO BHKOPUCTOBYBAaTH IPH PO3PAaXyHKaxX CTPYyMIB Yy
MPOBITHUKAX.

Jia oOuucneHHs CTPyMiB Ta ONOpIB y HEOOMEXKEHHUX IPOBIIHUX CEpeJOBHIIAX
(HampuKIaa, y BHUIAAKy 3a3eMJICHHS EJIEKTPOJIB) BUKOPHCTOBYIOTH TU(EpEHIIaIbHy (POpMY
3akoHy Oma. IlpuToMy, HapyKEHICTh €NEKTPUYHOTO MOJIS MPH HASBHOCTI MOCTIHHOTO CTPyMY
Ta OJHOPIAHOCTI CEpeIOBHUIIA MOKHA OOUMCITIOBATH METOIaMHU €NIEKTPOCTATHKU, OCKUIPKU BOHA
CIIBNA/AE 3 HANPYXKCHICTIO EJICKTPOCTATUYHOIO TMOJs MpH Tid camiid Hampy3i (pisHuii
NOTEHIIAIB) Y HEMPOBITHOMY CEPEIOBHUIIII.

Jis po3paxyHKiB, TOB’S3aHUX 3 pPO3TalyKEHUM KOJIOM, 3py4HO 1€ KOJIO YMOBHO
NOJUIMTH Ha JEKUIbKa 3aMKHEHHX HEpO3TalyKeHUX KOHTYpPIB 1 BHUKOPUCTATH IIpaBUIIa
Kipxroda.

MeTtoauuni BKa3iBKM Ta NpUKIagu po3B’s3yBaHHA 3aaad auB. [6] I'epacumor O.I.,
AnnpianoBa [.C. ®i3uka B 3amavax. YU.III. Enextpuka i marnetusMm. Hamu. mociOHuk. Opeca:
TEC, 2014. ¢.77-92.

Jlimepamypa [1, 2, 4, 5, 6]

3.5.2. Ilumanns ona camonepesipku
1.* OsHaueHHs KIHEMaTHMYHHX XapaKTEPUCTHK pPYyXy: LUIAX, MEPEMIIIeHHs; MUTTEBA Ta
cepenHs MIBUIKICTh;, MUTTEBE Ta CEPEHE MPUCKOPEHHS; HOPMaJlbHA Ta TAHTCHIlIANbHA CKIIaI0B1
MPUCKOPEHHS, KyTOBa MIBUKICTh; KyTOBE IPUCKOPEHHS.
2.* 3B'SI30K MK JIIHIHHUMU Ta KYTOBUMHU XapaKTEPUCTUKAMH PYXY.
3.* 3aKkoHU pyXy y BHIAJIKy PIBHOMIPHOTO i PIBHO3MIHHOTO MPSIMOJIIHITHOTO Ta 00epTaqIbHOTO
PYXy MatepiajabHOI TOUKH.
4.* JlaiiTe O3HaYCHHS IMITYJICY TiNIA.
5.* OcHOBHHUI1 3aKOH JAMHAMIKU TOCTynanbHOro pyxy Tifa (Il 3akon HeroToHa).
6.* Cunu B MexaHiii (Cuiia TSDKIHHSI, 3aKOH BCECBITHBOTO TSDKIHHS, CHJIAa TEPTSI CHJIa TIPYXKHOCTI
(3axoH I'yka).
7.* MowmeHT iHepuii marepiaibHOI TOYKM Ta CHUMETPUYHHMX Til pi3HOI ¢opmu. Teopema
I'tolirenca-1llreliHepa.
8.* MOMEHT cuiIi, MOMEHT IMIYJIbCY MaTepiajibHOI TOYKH Ta TBEPJOTO Tija.
9.* OcHOBHUI1 3aKOH JIMHAMIKH 00epTaTIBLHOTO PyXy TBEPJIOTO TiIA.
10.* PoGoTa cumu; KiHETUYHA €HEpPris, MOTEHIabHA E€Hepris Tila y TrpaBITAIfHOMY MO,
MPY)XHO 1e()OpPMOBAHOTO TiNa.
11.* 3axoH 30epexeHHs TOBHOI MEXaHIYHOT €HEepTril CUCTEMH TiII.
12.* 3axoHu 30epexeHHS IMITYIBCY; MOMEHTY IMITYJIbCY.
13.* 3axon Hepo3puBHOCTI Teuii. PiBHsHHS bepnymi.
14.* JlaminapHuii Ta TypOyneHTHHI pexxum Tedil. Yucno Peitnonpaca
15.* OcHOBHI TepMOIMHAMIYHI TapaMeTpH Ta i301poliecy. PIBHAHHS Ta IiarpamMu i301poIeciB.
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16.* PiBHsHHSA cTany ineanbHoro ra3y (piBHsHH Knaneiipona — MenzeneeBa). 3akoH JlanbToHa.
3akoH ABoOrajapo.

17.* OcHoBHEe PIBHAHHS MOJEKYJISIPHO-KiHETUYHOI Teopii . CepenHs KBaapaTU4yHA, CEPEAHs Ta
HaOLTBII IMOBIpHA IIBUAKICTH Ta30BUX MOJIEKYJ, CEpelHs KIHETUYHA €HEPris pyXy MOJEKYI
171eambHOTO rasy.

18.* 3wmicT Ta piBHsAHHSA AU(Y3ii; B’I3KOCTI; TEIUIONPOBITHOCTI.

19.* BuytpilHs eHeprid igeaabHoro ra3y. SIk BOHa 3aJ1€KUTh Bif KITBKOCTI CTYIEHIB CBOOOIN
MOJIEKYJI ra3y Ta TeMIlepaTypH?

20.* Ilepimii 3aKOH TEPMOJIMHAMIKH, HOTO PIBHAHHA y 3aCTOCYBAaHHI 10 PI3HUX 130IPOIIECIB.
21.* Bu3HadyeHHs MOHATH: TEIJIOEMHICTH TilIa; TUTOMA Ta MOJISIPHA TEIUIOEMHOCTI.
TennoemHicTs ineansHoro razy Cy ta Cp

22.* 1o Take anmiabatHuii mpotiec? PiBHsAHHS afiabaTy i1eanbHOTO rasy.

23.* PoGora ineanpHOro ra3y y pisHUX i30mporiecax.

24.* Mpwuanun aii rermosoi marmwaw, it KK/ . KK/ mukny KapHo.

25.* 3MiHa eHTpOMil y pi3HUX HpPOIIEecax.

26.* 3akon Kynona. Hanpyxenicts enekrpuunoro nois. [Ipunuun cynepnosumii. Sk 3naiiTu
HaNpPY>XEHICTh MOJISI CHCTEMH TOYKOBHUX 3apsiIiB?

27.* TloreHmian Ta pI3HUIM TOTEHIIATIB  E€JIEKTPOCTAaTUYHOro mois. Pobora  cun
CIICKTPOCTATUYHOI'O ITOJIA.

28.* HampyxeHiCTh Ta MOTEHIal TOJsi TOYKOBOTO 3apsilly; PIBHOMIPHO 3apsi/DKEHOI TUIOIIMHH; BOX
napajenbHUX HECKIHYEHMX PIBHOMIPHO 3apsA/DKEHMX IUIOLIMH; PIBHOMIPHO 3apspKeHol cepudHoi
MOBEPXHI.

29.* IlpuumHM oOcCnabMeHHs eNeKTPUYHOTO MOJs B JIeJeKTPUKY MOPIBHSIHO 3 BaKyyMOM;
BiTHOCHA JieJIGKTPUYHA MPOHUKHICTH E.

30.* [Ilo Take eNEKTPOEMHICTh MPOBIAHWKA; KoHJeHcaTopa? OAWHUII BHUMIPIOBAHHS.
EnexkTpoemHIiCTP  NpH MapajielbHOMY Ta IOCHIJJOBHOMY 3’€JIHaHHI KOH/IGHCATOPIB Y
Garapero.

31.* IlocriiiHuii ctpym. Cuna cTpymy, TycTuHa cTpymy. Enektpopyuriiina cuia i Hanpyra.

32.* Omnip npoBiTHUKIB. 3aJIeXKHICTh ONOPY BiJ TeMIiepaTrypH. SIBuILe HAIPOBITHOCTI.
33.*3akon Oma s OJHOPIAHOI 1 HEOJHOPINHOT [MINSHOK KoNla B IHTErpajbHIA 1
mudepeHnianbHii Gopmax.

34.* 3akon Oma 111 3amMKHeHoro koJja. [IpaBuna Kipxroga.

35.* 3akoH /[xoyns - JleHna B iHTerpanbHii 1 tudepeHuianbHiil popmax.

3.6. Moayab 3M-I12 «JIaGopaTopHi podoTu»

3.6.1. [losuannus

[ToBHuit onmc naboparopHux poOiT (mepenik MpuUOOPIB Ta MPHIATIB; TEOPETHYHHIA
BCTYIl, METOJMKAa BUKOHAHHA POOOTH, MOCTIIOBHICTh PO3PAaXyHKIB Ta OOYHMCICHHA MOXHOKU
BUMIPIOBaHb HAaBEJICHI y BIATMOBIIHUX METOJUYHHMX BKAa3IBKaX J0 BHKOHAHHS J1abOpaTOpHOi
pobotu. Tam e mpuUBENEHHI MUTAHHS JO CAMOKOHTPOJIO CTYAEHTIB HPH MIiATOTOBI IO
nabopaTopHOi poOOTH.

IncTpykuii 10 BUKOHaHHA JabOpaTOpPHUX pOOIT MOKHA 3HAWTH Ha caiTi Kadenpu
3arayibHOi Ta TeopeTHuHoi ¢izuku y kypci @I3UKA-1.
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4, IMTAHHSA A0 3AXOAIB MIOTOYHOI'O, NIICYMKOBOI'O TA
CEMECTPOBOI'O KOHTPOJIKO (III cemecTp)

4.1 TecTOBi MUTAHHS 10 MOAYJIbHOI KOHTPOJLHOI podoTu MmoayJas 3M-JI0

1. MarepianbHOIO TOYKOIO BBaXKAIOTh TLIO ...
Jlimepamypa [1,¢.13; 2, c.6]
2. CucremMa BIIJTIKY BKIIIOYae y cebe ...
Jlimepamypa [1, ¢.14; 2, c.7 ]
3. TpaexTopist pyXy MarepiaJbHOi TOYKH — II€ ...
Jlimepamypa [1, ¢.14; 2, c.8 ]
4. TlepemimieHHsT MaTepiadbHOI TOUKH — II€ ...
Jlimepamypa [1, ¢.14; 2, c.8 ]
5. BenuuuHu NUISIXY Ta MEPEMIILIEHHS] TOYKH CITIBIIAJAI0Th Yy BUIAJKY ...
Jlimepamypa [1, ¢.14; 2, c.8 ]
6. [lIBuakicts (MUTTEBA) MATEPiaAIbHOT TOYKH — IIE ...
Jlimepamypa [1, ¢.15; 2, c.9 ]
7. HaBeneni rpagiku onucylOTh NpsMOTiHIHHUHE pyX. [IpaMoniHiiiHOMY piIBHOMIpHOMY pyXy
BiJIOBiAa€e rpadix ...
Jlimepamypa [1, c.17; 2, ¢c.9]
8. MarepianpHa TOUKa pyxanacs B3IOBXK Koja pajaiyca 5 M. Bii TOUkH A 0 ToukH B, gKki nexartsb
Ha TIPOTHJICKHUX KIHIAX HiaMeTpy, npoTsaroM 10 c. Benuunna cepeqHboro 3Ha4€HHS MOIYIIS

MIBUIKOCTI <V> MOPIBHSIHO 3 MOJYJIEM CepeIHBOT IIBUIKOCTI ‘<\_/>‘ TOYKH €

Jlimepamypa [1, ¢.15; 2, c. 9]
9. PiBHO3MIHHUI NPAMOJIHIHHUN PyX TOUKH — 1I€ PYX, IIPU IKOMY TOYKA 32 OJTHAKOBI TPOMDKKH
qacy ...
Jlimepamypa [1, ¢.17; 2, ¢.12]
10. OauHuLs BUMIPIOBAaHHS PUCKOPEHHS, BUPAXKEHA Yepe3 OCHOBHI OJTMHUII MIKHAPOIHOT
CHUCTEMH OAMHHUL S|, Ma€e PO3MIPHICT ...
Jlimepamypa [1, ¢.9]
11. PiBHOpUCKOpEHHUI TPAMOJIHIHHUN pyX 0€3 MOYaTKOBOI IIBUIKOCTI OMUCYE PIBHAHHS
Jlimepamypa [1, c.16; 2, c.11]
12. HampsiM Ta BeJIMUMHA TAHT'€HLIAJbHOTO IPUCKOPEHHS 8, BU3HAYAIOThCA (POPMYIIOIO ...
Jlimepamypa [1, ¢.16; 2, ¢.10]
13. Ha pucynky 300pakeHi TpaeKTOpii MaTepialbHUX TOUYOK Ta BEKTOPH IX MIBUIKOCTI Yy /IBa
MOMEHTH 4Yacy. TaHreHuiagpHe npuckopeHHs Toukd (a_< 0) y BUmazky ...
Jlimepamypa [1 ¢.16; 2, ¢.10]
14. Kyt MDK BEKTOpaMH IIBUKOCTI Ta IPUCKOPEHHS JUIsI MaTepialIbHOT TOUKH, SIKA PyXa€eTbCs
PIBHOMIPHO B3JI0BK KOJIa, CKJIAJIAE ...
Jlimepamypa [1, ¢.16; 2, ¢.10-11]
15. Pyx matepianbHOi TOYKHM, TaHTeHIIalbHAa CKIan0Ba NPUCKOPEHHs fAKOi & =const, a

HOpMaJIbHa CKJ1aJI0Ba NPUCKOPeHHA § =0 € ...
Jlimepamypa [1, c.17; 2, c.11]

4.2 TecTOBi MUTAHHS 10 MOAYJIbHOI KOHTPOJbHOI podoTH Moayas 3M-JI1
1. KiTbKiCTh CTYIEHIB CBOOO M aOCOTIOTHO TBEPIOTO Tia TOPIBHIOE ...

Jlimepamypa [1, c.19]
2. KyroBa mBUAKICTH pyXy MaTepiajJbHOi TOYKH — II€ ...
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Jlimepamypa [1, ¢.18; 2, ¢.12]
3. Y BuUnajKy piBHOCIIOBUIBHEHOTO 00EPTANIBHOTO PYXY MaTepiabHOI TOYKHU BiIHOCHO
HEPYXOMOi 0Ci BEKTOP KyTOBOTO IIPUCKOPEHHS & CIIPSIMOBAHUIA ...
Jlimepamypa [1, ¢.18; 2, ¢.13]
4., XBWIMHHA CTpUIKa y 2 pa3u Oulblna 3a TOAMHHUKOBY. MOyl MIBHAKOCTI KIHIIIB
TOJMHHUKOBOI Ta XBUJIMHHOI CTPUIOK BIiIPI3HAIOTHCA Y ... PA3H
Jlimepamypa [1, c.19; 2, ¢.13]
5. [HepuianbHi CUCTEMU BIIUTIKY 3aBXKIM PYXaIOThCS BITHOCHO OJTHA OJHOI ...
Jlimepamypa [1, c.46]
6. Mipoto iHEepTHUX BIACTUBOCTEHN MPHU MOCTYNATHLHOMY PYCi Tija € Horo ...
Jlimepamypa [1, c.47; 2, c.15]
7. Tpu Tina 0JHAKOBOI MAacH MiX JI€I0 CHJ PYyXaloThCSA 3 PISHUMH NPUCKOPEHHSIMM TaK, IO
a, > a, > a,. Haiibunpa cuna jie Ha ...

Jlimepamypa [1, c.46; 2 ,c.16]
8. Immynbc Tita P BU3HAYAETHCA 32 GOPMYIIOIO ...
Jlimepamypa [1, c.47; 2, c.16]
9. MudepenuiansHoro Gpopmoro 3anucy apyroro 3akony Heiotona € gpopmyna ...
Jlimepamypa [1, c.46; 2, c.16]
10. Cyma BHYTpILIHIX CHJI 3aMKHEHO1 CUCTEMH JOPIBHIOE ...
Jlimepamypa [1, c.47; 2 ,¢.19]
11. Xapakrep pyXxy CHCTEeMH MaTepialbHUX TOUYOK BU3HAYAETHCS IIEI0 PIBHOMINHON ...
Jlimepamypa [1, c.47; 2, c.20]
12. OpuHuns BHUMIpPIOBaHHS CHIJIM, BHpa)XXeHa uepe3 OCHOBHI oauHuui cucremu CI mae
PO3MIPHICTS ...
Jlimepamypa [2, c.16]
13. /lpa Tina 0JlHAKOBOi MAacH PyXarOThCS PIBHOMIPHO MeEpIle — [0 TOPU30HTAIbHIN MOBEPXHI,
Jpyre — 0 MOXHIIiH TIONKH, sKa yTBOPIoe 3 ropusonToM Kyr a=60°. Koedimient Teprs p B
00o0x BUMaaKax ogHakoBuil. CWIM TEpTs, MO AIIOTh HA TLIA 33JI0BOJIHSIIOTH CITIBBIIHOIICHHIO:
Jlimepamypa [1, ¢.52. 53; 2, ¢.18 ]
14. o BiaOyaeThCs 3 BIIHOCHOIO e(OpMalIi€l0 PO3TATY A% 3rifHo 3akoHy ['yka mpu 3amiHi

CTaJILHOTO APOTY JPOTOM TOTO CaMOro Iepepidy, aje yABidui OUIbIIOI JOBXHMHHU 332 HE3MIHHUM
HaBaHTAXCHHAM?

Jlimepamypa [1, ¢.50; 2, c.44]
15. Cuna 3emHOTO TSKIHHA € Yy 9 pa3iB MEHIIOIO, HDK y MOBEpXHI 3eMii, Ha BiACTaHi Bif
noBepxHi 3emui, sika nopiBHIoe (R — pazgiyc 3emii) ...

Jlimepamypa [1, c.48]
16. Cuna He BUKOHY€E POOOTH, AKIIO KyT MDK BEKTOPAMHU CHIIH 1 IEPEMIILIEHHS IOPIBHIOE ...

Jlimepamypa [1, c.76; 2,c. 24]
17. 3a TeopeMoI0 Mpo KIHETHYHY €HEPTito 3MiHa KIHETUYHOI €Heprii CUCTEMHU TUT JOPIBHIOE
poOOOTI ... cHJI, IO AiFOTh HA CUCTEMY.

Jlimepamypa [1, c.76]
18. MexaniuHa poO0Ta KOHCEPBATHBHOI CHJIM  3QJIEKHUTh TUIBKHU Bif ...

Jlimepamypa [1, ¢.76; 2, c.25]
19. 3akon 30epekeHHsI MEXaHIYHOT eHeprii BUKOHYETHCS TUIbKU JJISl CUCTEM, K1 32/I0BOJILHSIOTh
HACTYITHUM YMOBaM: ...

Jlimepamypa [1, c.77; 2, c.28]
20. Kynpka Mmacu M, mo pyxanacs i3 MBHIKICTIO V 3ITKHYJIAcAd 3 HEPYXOMOIO KYIbKOIO TaKOi
caMmoi MacH. Ynap — aOCOJIOTHO MPYXHHHA HPSIMUMN, HEHTPAIbHUHN. MBUIKICTh APYroi KyJIbKU
TICJISE 3ITKHEHHS JIOPIBHIOBATUME ...

Jlimepamypa [1, c.78; 2, ¢.32]
21. MomeHT iHepIii MaTepiadbHOT TOYKH BITHOCHO OCi JOPIBHIOE ...
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Jlimepamypa [1, ¢.99; 2, c.54]
22. BinHomeHHsI MOMEHTY 1HEpIIil TOHKOTO Kbl paaiyca R
BigHOCHO oci 0107 (nuB. puc.) 10 #Oro MOMEHTY iHepIIii BiJHOCHO OCi
00 mopiBHIOE
Jlimepamypa [1, ¢.100; 2, ¢.35] E
23. Mipo1o KUIBKOCTI pyXy TiJla ipu o0epTaibHOMY PyCi € HOTO ... =
Jlimepamypa [1, ¢.101; 2, ¢.38] 0 o
24. 3rigHO OCHOBHOMY 3aKOHY AWHAMIKH 00epTabHOrO PyXy Tia, 3MiHA HOrO0 MOMEHTY
IMITYJIbCY BU3HAYAETHCS JI€IO ...
Jlimepamypa [1, ¢.101; 2, ¢.39]
25. Hutky, sika yTpUMye€ MAaJEHbKY KYJbKYy, IO OOEepTaeThCs, MOYMHAIOTH HAMOTYBaTH Ha
CTPHOKEHB, 3MEHILYIOUHM pajiyc oOepTaHHS KyJbKH. MOMEHT 30BHIIIHIX CHJI JOPIBHIOE HYIIIO.
IBuaKiCTH 0OEpPTaHHS KYJIbKHU MPHU IBOMY ...
Jlimepamypa [1, ¢.101; 102; 2, ¢.40]
26. TloBHa eHeprisi CyIUIBHOTO LWUJIIHAPY, MO KOTUTHCS IO TOPU3OHTAIBHINA MOBEPXHI,
nopiBaioe 12J1x. Kinetnuna eHeprisg 00epTaabHOTO pyxy HHIIHAPY IPU HBOMY JOPIBHIOE ...
Jlimepamypa [1, ¢.102; 109; 2, ¢.36]
27. 3 onmHOrO piBHA N MOXMIIOT MJIOUIMHU CKOYYIOThCS O3 KOB3aHHS OOpyY, LMIHIAP 1 KyJIs.
Binpinit yac Ha IPOXOKEHHS IIIAXY BUTPATUTh
Jlimepamypa [1, ¢.109]
28. 11106 nmacaxxup y niTi 3HaXOAUBCS y CTaH1 HEBArOMOCTI, JI(T MOBUHEH PyXaTHCA ...
Jlimepamypa [1, ¢.122; 2, ¢.53 ]
29. Cuna Kopiomica, mo aie Ha TUI0 y HEIHepLiaJbHIM cHUCTeMi BIUIIKY, 1[0 oOepTaeThcs,
3MIHIOE ...
Jlimepamypa [1, ¢.122; 2, ¢.54]
30. Cuna Kopiourica, 1110 Ji€ Ha MOTIK BOJU Y piylli, 10 Teue Yy MiBACHHINA MiBKYJII B3I0BX
Mepujiany, COpsMOBaHa ...
Jlimepamypa [1, ¢.122; 2, ¢.54,55]
31. BB BiIUEHTPOBOI CHJIM iHEpLii HAa BEIUYMHY MPUCKOPEHHA BUIBHOTO MAaJiHHA 31
3MEHIICHHSAM IUPOTH MICIISI CIIOCTEPEKEHHS MPU3BOAUTS IO ...
Jlimepamypa [1, ¢.122,125]
32. Pimuna Teue TpyOoro 3MiHHOTO niepepizy. [Ipu upomy di = 2d; (d — giamerp TpyOm). Ak iy
CKUIbKH pa3iB BIAPI3HAETHCS MBUAKICT TeUii V; MOPIBHSAHO 13 MBUIKICTIO V, ?
Jlimepamypa [1, ¢.133; 2, ¢.58]
33. Ilepepi3 cTpymMeHs piaAMHy, 1110 O’€ 31 IIJTAHTY BBEPX, 13 BIICTAHHIO BiJl OTBOPY ...
Jlimepamypa [1, ¢.133; 2,¢.58]
34. Kycok J1boJly TJIaBa€ y BOJI, SKa HAJUTa y MOCYAUHY. SIKIIO JIiJ MOBHICTIO PO3TaHE, PIBEHb
BOJIY B MOCY/IUHI ...
Jlimepamypa [1 ¢.133; 2 ¢.58]
35. I'paieHT MIBUAKOCTI PIAMHM, 1O T€Ye MO TPYyOi, CIPSIMOBAHHUH ...
Jlimepamypa [2 c.62]
36. Atmocdepnuii Tuck gopiBHroe 100kIla. Tuck y Boai Oinbiuii 3a atMochepHuit y 6 pasiB Ha
IJIMOUHI ...
Jlimepamypa [1, ¢.131; 2, ¢.57]
37. PiBHsHHA bepHysull. MOXHA OTPUMATH HA IiJCTaBI1 3aKOHY ...
Jlimepamypa [1 ¢.134; 2 ¢.59]
38. InBapiaHTHUMHU BEJIMYUHAMH 1O BIJHOILEHHIO JI0 TepeTBOpeHb JlopeHna € ...
Jlimepamypa [2, ¢.69, 75 ]
39. /IBa (poTOHU pyXalOThCA HA3yCTPid OJMH OJTHOMY Y BaKyyMi 31 IIBUAKICTIO € KOKHUH (€ —
HIBUJIKICTh CBITJIa y BaKyyMi). BiTHOCHa MIBUAKICTh HAOIMIKEHHS YaCTUHOK CKIIAJIAE ...
Jlimepamypa [2, ¢.69, 75]
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40. Maca mouis, 10 BUIPOMIHIOE aHTEHA pajionepenaBavya NMoTyxHicTio P=1 kBT 3a roauny
JOPIBHIOE ...
Jlimepamypa [2, c.78]

4.3 TecToBi NUTAHHS 10 MOAYJIbHOI KOHTPOJIbLHOI podoTH Moayas 3M-JI2

1. TloHATTS «ineandbHU Ta3» O3HAYAE, 110 r'a3 3310BOJIbHSIE HACTYIIHUM BUMOTaM:
Jlimepamypa [1, ¢.153; 2, ¢.82]

2. [1pu 130xXO0pHOMY MPOIIECi Y Ta3i HE3MIHHOO 3aTHUIIAETHCS BEIMYUHA ...
Jlimepamypa [1, ¢.157; 2, ¢.83]

3. AniabaTHuii poLec — MpoLec, MpH SIKOMY
Jlimepamypa [1, ¢.157; 2, ¢.107]

4. PiBHSHHS 130TepMHU BUpaxae popmyna 4 1
Jlimepamypa [1, ¢.157; 2, ¢.83] }

5. Slka Touka Ha nmiarpamMi 3MiHU CTaHy i7€abHOTO ra3y, o 300pakeHa 3 2

Ha PUCYHKY, BIJNIOBia€ MiHIMaJIbHIi TemnepaTypi? >

Jlimepamypa [1, ¢.157; 2, ¢.83]

6. OauHUICI0 BUMIPIOBaHHS KUTBKOCTI pe4OBUHU Y MbKHapOIHIN cucTemi oquHuIh Sl, €
Jlimepamypa [1, c.158; 2, ¢.86]

7. Bomenn Hjy, xucenp O, azor N, ta Bomsna mapa H,O (MoussipHi Macu BiAIOBiIHO

JOPIBHIOIOTH 2:10° KI/MOIJIb, 32:10° KI/MOJIb, 28:10° kr/mons Ta 18107 KI'/MOJIb)

3HAXOATHCS PU OJJHAKOBOMY THUCKY 1 TeMIepaTypi. 3a (uMi yMOBaMH MaKCHMAIIbHY TYCTHHY Ma€
Jlimepamypa [1, ¢.159]

8. OcHOBHHUIT 3aKOH MOJIEKYJISIPHO-KiHETUYHOT Teopii raziB (ocHoBHe piBHsHHSI MKT) Bupaxae

dopmyna
Jlimepamypa [1, c.176; 2, ¢.87]

9. KinbKicTb CTYyIEHIB CBOOOIH I MOJICKYITH JBOXaTOMHOI'O ra3y JOPIiBHIOE
Jlimepamypa [1, ¢.177; 2, ¢.100]

10. Ha ctymine cB00OIM MOCTYNAIBHOT'O PYXY MOJIEKYJIM PUIIA/IA€ EHEPris
Jlimepamypa [1, ¢.177; 2, ¢.100]

11. TproxaTOMHa MOJIEKYJIa Ma€ )KOPCTKUHN 3B'130K MK aToMaMu. Ha nmocTynanbHuii pyx Big

BCi€l KIHETUYHOT eHeprii MpHMajgae 4acTUHA, KA JOPIBHIOE

Jlimepamypa [1, ¢.177; 2, ¢.100]

12. 3anexHicTh cepeHbOI MBUAKOCTI MOJIEKYIH 1I€AIbHOTO Ta3y Bill TeMIepaTypu Ma€ BUTIIS;
Jlimepamypa [1, ¢.179; 2, ¢.90]

13. MonekyIii KHCHIO i BOIHIO MAtOTh OJTHAKOBI CepeHI KBaApaTUYHI MBUIKOCTI MOCTYMAIBHOTO PYXY.
Sk 3MIHATHCS 3HAYEHHS IHBI/II[KOCTeﬁ MOJICKYJI KUCHIO 1 BOAHIO icIst TOro, K ra3u HepCMiHIaHI/I?
Jlimepamypa [1, ¢.180; 2, ¢.90]

14. 3a ssxkuM 3aKOHOM 3MIHIOETHCSI AaTMOC(EPHUIA THCK 13 30UIbIIEHHSIM BUCOTH HaJl PIBHEM

Mops?

Jlimepamypa [1, ¢.180; 2, ¢.91]

15. ATmMocdepHe MOBITpsS — CKIAAA€ThCS 3 ACKUTBKOX Ta3iB, y TOMy 4Hcii 3 KUcHIO O, BOJISHOT

napu H,O, azoty N, Byrnekucioro razy CO,. KonmeHnrtpauis sKoro 3 rasiB 3MIiHIOETbCS

HalIIBHUIIE 31 3pOCTaHHAM BHCOTH h Haj piBHEM MOps?

Jlimepamypa [1, ¢.180; 2, ¢.92]

16.. ¥V sBumi qudys3ii 301HCHIOETHCS IEPEHECEHHS
Jlimepamypa [1, ¢.194; 2, ¢.95]

17. KoedimieHT B 3KOCTI ra3iB Mpu 3pOCTaHHI TEMIIEPATYpH ...

Jlimepamypa [1, ¢.197; 2, ¢.96]
18. Jlo BHYTpIIHBOT €Heprii 11eabHOT0 ra3y BXOJUTh
Jlimepamypa [1, ¢.212; 2, ¢.100]
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19. 3 naBezaenux rasis (He, N2, H2O, O2) HaiimeHIy MOJIsIpHY Te1oeMHICTh Cy Mae
Jimepamypa [1, ¢.211,177; 2, ¢.104]
20. Ilpn HamaHHI imeanbHOMY Ta3y Ti€i caMoOi KUTBKOCTI TEIJIOTH HAWOUIbIIE MiJBUIICHHS
temneparypn AT nocsraerscs mix gac npouecy
Jlimepamypa [1, c¢. 210,112; 2, ¢.105]
21. Tlpu agiabaTHOMY HOLIMPEHHI ra3y HOro BHYTPILIHS €HEPTis ...
Jlimepamypa [1, ¢.216; 2, ¢.108]
22. PoboTa ra3y JOpIBHIOE HYIIO MiJ] 4ac MpoLecy
Jlimepamypa [1, ¢.213; 2, ¢.105]
23. T'a3 momuproerses BABidi. Po6oTa, IKY BUKOHYE Ta3, HaiiMeHIIa, KO MPOLEeC MOMHUPEHHS
€ ...
Jlimepamypa [1, ¢.213; 2, ¢.103]
24. TeroeMHICTb ra3y B 130TE€pMIUHOMY MPOLIEC TOPIBHIOE ...
Jlimepamypa [1, ¢.214; 2, ¢.110]
25. 3 HaBeJICHNX HUKYE MPOIECIB HEOOOPOTHUM E€ ...
Jlimepamypa [1, ¢.239]
26. KoedimieHT KOPUCHOT i1 TEIIOBOT MAIIMHU — 1€ BEJIUYMHA, KA JOPIBHIOE ...
Jlimepamypa [1, ¢.242; 2, ¢.111]
27. I'a3 Bukonye nukn Kapno. AbGcomoTHa Temmeparypa Ti HarpiBHMKa B 4 pa3u BHIIA 32
abcomoTHy Temmepatypy T2 xomoaunbauka. KK]I 1p0ro nukity 10piBHIOE!
Jimepamypa [1, ¢.242; 2, ¢.117]
28. Ilpu nminBuieHHI Temneparypu HarpiBauka KKJ] TermoBoi Mammau
Jlimepamypa [1, ¢.242; 2, ¢.117]
29. ExTpomnis ra3y 3alMIIa€ThCs MOCTIHHOO Y MPOLIECH ...
Jlimepamypa [1, ¢.243; 2, ¢.111]
30. 3rigHo 3 APYrUM 3aKOHOM TEPMOJIMHAMIKH Y 3aMKHEHUX CUCTEMax MPH MPOTIKaHHI B HUX
HEOOOPOTHOTO MPOLIECY EHTPOTIisl CUCTEMH ...
Jlimepamypa [1, ¢.240; 2, ¢.113]
31. KpuBa ¢a3oBoi piBHOBaru ,,TBepie TUIO — Mapa ”’ 3aKiHUy€eThCs
Jlimepamypa [1, ¢.261; 2, ¢.145]
32. IIpu moBHOMY HE3MOUYYBaHHI MOBEPXHI PIANHOIO 3HAYEHHSI KPAalloBOro KyTa JJOPIBHIOE ...
Jlimepamypa [1, ¢.266; 2, ¢.133]
33. Skwuii mporec crnocTepiraeThes MpH 130TEPMIYHOMY CTUCKaHHI HACHUYEHOI Mapu?
Jlimepamypa [2, ¢.123]
34. Sxwuit 3 HaBeZieHUX TpolieciB ( TApOYTBOPCHHS; KUMIHHS; KOHICHCAIIIS TapH Y PIIUHY;
TUIABJICHHS) CYIPOBOJIKYETHCS BUALICHHSIM TEILUIOTH?
Jlimepamypa [1, ¢.266; 2, c.144]
35. SIKki 3MIHM y CUCTEMI € XapaKTEPHOIO 03HAKOIO (ha30BOr0 Mepexoay Apyroro poay?
Jlimepamypa [1, ¢.262; 2, c.144]

4.4 TecTOBi MUTAHHS 10 MOAYJIbHOI KOHTPOJLHOI podoTu MmoayJas 3M-JI3

1. Sk 3MIHUTBCA CHIIa B3a€MOJII1 IBOX TOYKOBHX 3apsiB PH 3MEHIICHHI BEIMYMHU KOXKHOTO 3
HUX y 3 pa3u?
Jlimepamypa [1, ¢.283; 2, ¢.149]

. +01 -02
2. Ha pucyHKy 300pakeHa cuia, sika Jii€ Ha 3apsii (o 3 60Ky eJIeKTPHIHOTO

-

HOJIsl, yTBOPIOBAHOTO 3apsaamu (, 1(,. BusHauurtu 3Hak 3apsny (.

Jlimepamypa [1, c.284; 2, ¢.149] do
3. |q1] > | qz| VY sixy obmacts (A, B un C) Tpeba moMicTUTH 3apsiz A B C
03> 0 m006 BiH 3HAXOUBCS Y CTaHi pIBHOBAru? +0y +0,

Jlimepamypa [1, ¢.283; 2, ¢.149]
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4. CuJ0BOIO XapaKTEPUCTUKOIO €IEKTPUUHOTO MOJIS € HOTO ...
Jlimepamypa [1, ¢.284; 2, ¢.150]
5. HampyXeHiCTb eIeKTPUYHOTO MOJII TOYKOBOTO 3apsay Hajgae hopmyra:
Jlimepamypa [1, ¢.284; 2, ¢.150]
6. Ha pucyHky 300paxkeHi TpaekTopii €JIEKTPOHA Ta IPOTOHA A |
(m, >m,), AKi BIITalOTh 3 OJHAKOBOK IMBUJKICTIO Yy IPOCTIp MK T

IJJACTUHAMHU  IUIOCKOrO KoHAeHcaropy. Ilo3uTuBHMI 3apsan Mae —
IIJIACTUHA ... |

Jlimepamypa [1, ¢.283; 2, ¢.149] ’
7. HanpyXeHicTh eeKTPUYHOro Mot B MbKHApOAHIN CHCTEMi OMHULD BUMIPIOETBCA Y ...
Jlimepamypa [1, c.284; 2, ¢.151]
8. JlekiibKka TOUKOBHX 3apsiB BMilIeHO y cdepy paniycy R. Lo BinOyaeTscs 3 mOTOKOM
BEKTOpa HAIPYKEHOCTI yepe3 cdepy, AKIIO i1 paaiyc 30UIbIINUTH YABIYi1?
Jlimepamypa [1, ¢.286; 2, ¢.155]
9. HanpyxeHicThb MOJIs1 HECKIHUEHHOT PIBHOMIPHO 3apsKEHOT IUIOIKMHYU HaJae popMmyna:
Jlimepamypa [1, ¢.287; 2, ¢.156]
10. Po6oTa 1o nepeMilieHHIo 3apsay B €IEKTPOCTATUYHOMY MOJI1 3aJISKUTh Bil
Jlimepamypa [1, ¢.288; 2, ¢.160]
11. HeckiHueHHa IUIOIIMHA 3aps/DKEHA 3 TYCTMHOIO 3apiany +o . Ilpu Binmanensi Bin Hei
MOTEHI[ia] eJIeKTPUYHOTO MOJIA ...
Jlimepamypa [1, c. 289; 2, ¢.162]
12. JIBa mMO3UTMBHUX Ta JIBa HETaTUBHUX 3apsid OJHAKOBOi BEJIMYMHM (| pO3TAIIOBaHi Y
BEpILIMHAX KBaJpaTy 31 cTOpoHOIO a. [loTeHian noss y LeHTpi KBajpaTa JOPIBHIOE ...
Jlimepamypa [1, c.288; 2, ¢.57]
13. [ns siK01 XapaKTepUCTUKH MOJII TOYKOBOTO 3aps/ly € XapaKTepHOIO 00EpHEHO MPOMOpIiiiiHa
3aJIeKHICTB Bij BigcTaHi?
Jlimepamypa [1, ¢.288; 2, ¢.160]
14. Po6oTa 1o nepeMileHHIO 3aps/a B30BXK €KBIMOTEHIIAIbHOT TOBEPXHI JOPIBHIOE ...
Jlimepamypa [1, ¢.289; 2, ¢.162]
15. SIxuii B3aeMHUI1 HANIPSIMOK MarOTh BEKTOPH HAIIPY)KEHOCTI Ta TPAIIEHTY NOTEHIIATy
€JIIEKTPOCTATUYHOTO TOJIS?
Jlimepamypa [1, ¢.288; 2, ¢.162]
16. EnexTpuyHUil U0 — [I€ CYKYITHICTh JBOX TOYKOBUX 3apsIiB, 5K ...
Jlimepamypa [1, ¢.291 ; 2, ¢.152]
17. O3HaueHHAM BEKTOpA MOISAPH30BAHOCTI P jlienexTpuka € popmyna;
Jlimepamypa [1, ¢.293; 2, ¢.165]
18. Sk BMBa€e moJsipu3allis, 0 BUHUKAE B TIENEKTPUKAX, HA BEJIMYMHY HAIIPY>KEHOCTI
30BHIIIHBOTO T10JIsA?
Jlimepamypa [1,¢.293; 2, ¢.166]
19. JIinii Hanmpy»eHOCTI MMOJIs 3aps/HKEHOTO MPOBITHUKA MPU PIBHOBA31 HAAAHOTO HOMY 3apsTy
3aBXK/M CIIPSIMOBAHI ...
Jlimepamypa [1, ¢.295; 2, ¢.172]
20. Hampy>xeHicTb moJisi ycepeuHi NPOBIAHUKA, IKUH TOMIILIEHUI B €JIEKTPUYHE TOJIE,
JOPIBHIOE
Jlimepamypa [1, ¢.295; 2, ¢.171]
21. JInga sikoi cucTeMu 3apsiiiB HaBeAeHuH rpadik BigoOpaxye
3aJIeKHICTh HAIPYKEHOCTI €JEKTPUUHOTO 10JIA Bif BiICTaH1? |
Jlimepamypa [1, ¢.287; 2, ¢.157]
22. O3Ha4yeHHs TOHATTS ,,eJICKTPOEMHICTD MPOBITHUKA ~ HAJA€E |
bopmyna:
Jlimepamypa [1, ¢.295; 2, ¢.174]
23. EneKTpoeMHICTh TUIOCKOTO KOHIEHCATOpa Halae hopMyIa:
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Jlimepamypa [1, ¢.295; 2, ¢.175]
24. Tlpu mnocniToBHOMY 3’€IHAHHI KOHJEHCATOpIiB X cymMapHa €éMHICTb:
Jlimepamypa [1, ¢.296; 2, ¢.177]
25. o BinOyBaeThCsi 3 MOTECHLIAIBHOIO EHEPri€l0 B3aeMOJIi BOX OJHOWMEHHHMX TOYKOBHUX
3apsiiB, 10 BIATATIOIOTHCS OJUH JI0 OJHOTO?
Jlimepamypa [1, ¢.297; 2, ¢.177]
26. SIx pyxaroThCs OJHMH BIJHOCHO JPYroro pi3HOMMEHHI TOYKOBI 3apsiid, SKIIO MOTEHIlaTbHa
eHepris ix B3aeMoii 30UIbIIYEThCS Y MPOLEC] PyXy?
Jlimepamypa [1, ¢.297; 2, ¢.177]
27.I1nockwuii KOHACHCATOP MIAKIIOYEHO JI0 JDKepelia Hanmpyru. BigcTanb Mk TIaCTHHAMUA
3MeHUIMIH yiBivi. [Ipu boMy eHepris eneKTpUYHOTo MO KOHACHCATOPA ...
Jlimepamypa [1, ¢.297,300; 2, ¢.178]
28.Bu3HaueHHAM MOHATTS “TYCTHHA €HEprii eJIeKTPUYHOro 1oJisi ” € popmyia:
Jlimepamypa [1, ¢.297; 2, ¢.178]
29./IBa KOHIECHCATOPH, IO MAlOTh OJHAKOBI I'€OMETPUYHI MapaMeTpH, 3allOBHEHI PI3SHUMU
TIeNEeKTPUKaMU 3 JIeJIEKTPHYHOI0 IPOHUKHICTIO €1 1 € Ta 3’€JHaHi napanensHo. OaHAKOBOIO
y IUX KOHACHCATOPIB € ...
Jlimepamypa [1, ¢.296; 2, ¢.176]
30.EnexTpuyHuii ctpym — 11€. . .
Jlimepamypa [1, ¢.343; 2, ¢.180]
31.Y 3arasibHOMY BHIIa/IKy O3HAYCHHS MTOHATTS BEIMYUHU CTPYMY Hazae Gpopmyna:
Jlimepamypa [1, ¢.343; 2, ¢.180]
32. O3HaYeHHIO OHSATTA ,,eJIEeKTPOPYIIiHA CHUJla JUKepena CTpyMy” BiamnoBigae popmysa:
Jlimepamypa [1, ¢.345; 2, ¢.182]
33. OnmuHuIEI0 BUMIPIOBAHHS HAIpyrd Y MbKHApOAHIN CUCTeM1 OAUHHUIIb € ...
Jlimepamypa [1, ¢.345; 2, ¢.182]
34. OgHOPITHOIO HA3UBAIOTH OUISHKY KOJIA, Ha Kl JIFOTh TUTBKH CUJIH ...
Jlimepamypa [1, c.345; 2, ¢.183,186]
35. Hanpyra Ha HEOHOPIHIN AUIAHII KOJa BUZHAYAETHCSA POOOTOIO CHIT ...
Jlimepamypa [1, ¢.345; 2, ¢.182]
36. 3akonom OMa y nudepeHianbHiil Gopmi U1 OTHOPIAHOT JUISTHKU KOJIa € BUPA3:
Jlimepamypa [1, ¢.346; 2, ¢.184]

37. Omnip npoBiTHUKA 3aJEKUTH BIT ... 4 Om

Jlimepamypa [1, ¢.346; 2, ¢.183] ] 4 On
38. 3aranbHuil onip 300pa’keHOi Ha PUCYHKY AUISHKMA Koma | ]
JOPIBHIOE ... AO0m

Jlimepamypa [1, ¢.347,348] —

39. IIpu napanensHOMY 3’ €THAaHHIM JIEKUIBKOX OKPEMHUX
OTIOPIB 3arajbHa MPOBIMHICTH AUISHKU KOJA ...
Jlimepamypa [1, ¢.348]
40. 3akon OMa 1 IOBHOTO KOJIa Ma€ BUIJISN
Jlimepamypa [1, ¢.347; 2, ¢.186]
41. 3akon /xoyns — Jlenua B iHTerpanbHiil popmi Hanae popmyna:
Jlimepamypa [1, ¢.348; 2, ¢.185]
42. IIlutomMa NOTYXHICTb CTPYMY — LI€ ...
Jlimepamypa [1, ¢.348; 2, ¢.185]
43. EnexkTpuyHa IUIMTKa Mae€ JIB1 CHipalli oJlHaKoBoro onopy. Ilpu sskoMy BKIIOUeHHI criipaiei
yac, HeOOX1IHUH JUTsl HarpiBaHHs BOJY Yy YaHUKY 10 TEMIepaTypy KUIiHHS, Oy/e
MIHIMAJTbHUM?
Jlimepamypa [1, ¢.348; 2, ¢.185]
44, TepMoelleKTpOHHA eMICist — 1€ ...
Jlimepamypa [2, ¢.195]
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No TecToBi 3aBHaHHs OcHoBHa
Jireparypa,
CTOPIHKHU
1 Mogperi, siKi BAKOPUCTOBYIOTHCS B MEXaHilll IPU ONUCY PyXY T — 1€ [1]c.13
[2]c.6

2 JloBxnHa JiHii, Ky OIHICY€e MaTepiaibHa TOYKa B POIIeci CBOTO pyxy, Mae | [1]c.14

Ha3BY ... [2]c.8
[3]c.9

3. Bekrop, mo € pi3HHIEIO pajaiyc - BEKTOpPiB, HpOBeIeHMX 3 mouarky | [1]c.14
KOOPJIMHAT JI0 TOYaTKOBOTO Ta KIHIIEBOTO MOJIOXKEHHS MaTepianbHOi Touku | [2]c.8
MAa€ Ha3BY ... [3]c.10

3. M’s14 3 BUCOTH 2 M OYyB MIAKMHYTHI BEPTUKAJIBHO IOTOPH 111e Ha 3 M Ta [1]c.14
BIaB Ha 3emurto. 111X Ta BenMumHa MepeMileHHs: M’ si9a CKIAal0Th [2]c.8
BIIMOBITHO:

4. VY BUMAJKy SKOTO pyXy MaTepiajibHOI TOUKH CIIBIIAJaI0Th BETHYUHH [1]c.15
CEpPEeIHBOTO 3HAYCHHS MOJTYJIS [IIBHIKOCTI <V> Ta MOJIYJISI CEePEeIHbOT [2]c.9
IIBAJIKOCTI ‘<\_/>‘ TOYKH?

S. Kynapky minkuHynu BepTUKalbHO Bropy. Skuii rpadik Bigmosimae | [1]c.17
3aJIeKHOCTI MIBUAKOCTI KYJIBKH BiI Yacy, SIKIIO 3HEXTYBaTH OIOPOM
HOBITPs?

6. SIK BU3HAUAETHCA Ta SIKMM HAIIPSAM Ma€ BEKTOP MUTTEBOT IBUIKOCTI V ? [1]c.15

[2]c.8
[3] 10

7. BekTop, 1mo xapakrepu3ye MIBUAKICTH 3MIHM MOMYJIIO HIBHIKOCTI pyxy | [1]c.16

MaTepiaibHOI TOukH (Tia) Ma€e Ha3By ... [2]c.10
[3]c.12

8. Y BHUDamKy SKOTO pyXy MarepiabHOI TOYKM HOpManbHa ckiajosa | [1]c.17

MPUCKOPEHHS Ma€e MiHIManbHe (HYJIbOBE) 3HAUCHHS? [2]c.11
[3]c.12

9. Pyx marepianbHO{ TOUKH, TaHT€HIliIaJIbHA CKJIAI0Ba IPUCKOPEHHS AKOT . [1]c.16

d. =0, a HopmanbHa cKIaJ0Ba IPUCKOPEHHS ‘ﬁn‘ =Cconst, e [2]c.12
[3]c.

10. SIKi XapaKTepUCTUKU MaTepiajbHOI TOUKM HE 3MIHIOETHCS MIPU [1]c.18

PIBHOMIpHOMY pYyCi 110 KOJTy? [2]c.13
[3]c.

11. Tino, kuHyTE MiJ KyTOM 10 TOPU30HTY. SIKa 3 KIHEeMaTHYHUX [1]c.26
XapaKTePUCTUK PYXY Tija 30epirae cBO€ 3HaAUCHHS B MPOIECi pyxy?

12. KyTroBe npuckopeHHst pyxXy MarepiaibHOI TOUKH, sKa 00epTaeThbest HaBkouo | [1]c.18
HEPYXOMOi oci, 1€ ... [2]c.13

[3]c.15

13. JIB1 TOUKM JIe)KaTh Ha OJHOMY pajiyci Kojeca, sike odepraeThcs HaBkouo | [1]c.18
nentpa 0 3 MOCTIHHOK IIBHIKICTIO, HA pi3Hil BifcraHi Big meHtpy. fxi | [2]c.12,13
KiHEMaTUYH1 XapaKTEPUCTUKHU PYXY € PIBHUMH JUIS IIUX TOYOK? [3]c. 13

14. KinbkicTh cTyneHiB cBo0OOM aOCONIOTHO TBEPIOTO Tima mpu Iuiockomy | [1]c.19,20
pYCi JOPIBHIOE ... [3]c.15,16

15. [lpn moctymanbHOMY pyci BEKTOPHOIO MIpOI0 KUIBKOCTI pyxy Tima e | [1]c.47
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Horo... [2]c.16

[3]c.17

16. 3a npyrum 3akoHOM HproToHa 3MiHa IMITyNbCY Tiia AP JOPIBHIOE ... [1]c.46
[2]c.16

[3]c.17

17. SIki cunm He Tpeba ypaxOBYBAaTH IpH 3alKCy PIBHSHHS pyxy cuctemu | [1]c.47

MaTepiaJTbHUX TOYOK? [2]c.19,20
[3]c.21
18. PiBHsHHS pyXy Tij1a 3MIHHOT MacH MO>Ke OyTH 3aIMCaHO Y BUTJISL [1]c.75
[2]c.21
[3]c.33

19. SIkoro € cucTeMa BiJUTiKy, IO 3B’s3aHa 3 IEHTPOM Mac 3aMKHEHO1 cuctemu | [1]c.48
Tin? [2]c.21

20. [Ilo BinOymeTbess 3 abcomoTHOW medopmariiero postsry Al BimHocHoro | [1]c.50
3rigHo 3akoHy ['yka mpu 3aMiHi CTalbHOTO APOTY APOTOM TOro camoro | [2]c.44
nepepizy, aje yABivi OUIbIIOT JOBKHWHU 32 HE3MIHHUM HAaBaHTAKEHHSIM?

21. VY moBepxHi 3eMyIi Ha TUIO Ji€ cuja TOKiHHS, sika jgopiBHioe 72 H. Ha | [1]c.49
Bifacrani 2R Bin moBepxHi 3emui (R —paaiyc 3emui) va Tino Oyne misitu | [2]c.48,49
CHJIA, sIKA JIOPIBHIOE ... [3]c.19

22. [Ilo BimOyBaeThCs 3 CHIIOK TEPTs, sKa Ji€ Ha TUIO, IO 3HaXomuThcs Ha | [1]c.53
TTOXUJIIH MJIOMIMHI, 31 3MEHIICHHSIM KyTa HaXWJTy TIJIONTUHU? [2]c.18

23. VY 3aMKHEHiil cucTeMi MOBHa po0oTa CHJ TepTs, WO IiF0Th MK Timamu | [1]c.77
3aBXKIHM € ... [2]c.28

[3]c.25

24. Kynbka Macu M, 110 pyxanacs i3 MBUAKICTIO V 3iTKHYacs 3 Hepyxomoro | [1]c.78
KYJIBKOIO TaKoi caMoi MacH. Y aap — aOCOJIIOTHO HENPYXHHUU TPSMH, [2]c.33
neHTpanbHui. [IIBUAKICTh KOXKHOT 3 KYIBOK MICIIS 3ITKHEHHS
JOPIBHIOBATUME ...

25. BinOyBaerbest mpsiMuii EHTpaIbHUI a0COIIOTHO NPYXHUW yaap Kyini macu | [1]c.78
M, , [0 PYXA€THCS i3 MBUIKICTIO V, i3 HEPYXOMOIO KYJIEO Macu M, . [2]c.32
IBuaKicTh mepuIoi Ky micis yaapy AOpiBHIOBaTUME - V, SKIIO [3]c.30
CHIBBITHONIEHHS MK MacaMH KYJIbOK MA€ BUTJISIL ...

26. VY BUNAJKY SKOTO PyXy Tijla CHJIa TSDKIHHS HE BUKOHYE poOOTy? [1]c.76

[2]c.23
[3]c.25

27. B koHCepBaTUBHIN MeXaHIUHIN CHCTEMI TIJIO MICIIs IEPEMIIIEHHS [1]c.76
BEPHYJIOCH B [TOYATKOBE MOJIOXKEHHs. PoO0Ta KOHCEpPBATUBHUX CHII, 1110 [2]c.25
JIIOTH Ha TUIO OPIBHIOE ... [3]c.27

28. YMoBH, 3a SIKUX 30epiracThCsi MIOBHA MEXaHIYHA €HEPTisl CHCTEMH, II€ ... [1]c.77
[2]c.28
[3]c.29

29. Po6oTo10 sikux cuit 00yMOBIIeHa 3MiHA TOBHOT MEXaHIYHOT eHeprii [1]c.77
3aMKHEHOI CHCTEMHU? [2]c.29

30. SIka BeMUMHA € MIpOIO IHEPTHUX BIACTUBOCTEH Tijla MPH 00EPTATHLHOMY [1]c.99
pyci Tina? [2]c.34

31. SIK 3MIHUTBCS MOMEHT 1HEepLii MaTepiaibHOI TOUKU TpH 30UIbIIEHH] 11 [1]c.99
BiJICTaHI1 /10 Oci 00epTaHHs y 2 pa3u? [2]c.34

[3]c.22

32. MOMEHTOM CHJIM BITHOCHO OC1 Ha3UBAIOTh ... [1]c.100

[2]c.37
33. 3aKoH TMHAMIKH 00epTaIbHOTO PyXy a0COIIOTHO TBeporo Tina BigHocuo | [1]c.101
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HEPYXOMOi 0Ci MOXe OyTH 3amMCcaHuil y BUTIISAIIL: [2]c.39

[3]c. 22

34. MoMeHT iMITyJIbCy a0COJIFOTHO TBEPJIOTO TUTA BIIHOCHO OC1 TOPIBHIOE ... [1]c.101
[2]c.39
[3]c.25

35. Jlo uIiHIapY, KyJi Ta KUTBIIS, SIKI MAIOTh OJTHAKOBI Macu M pajiycH, [1]c.101
NPUKIIJICHI OJJHAKOBI MOMEHTH CHII. SIKe 3 TUT PyXa€eThes 3 OLTBIIMM [2]c.35,39
IPUCKOPEHHSM? [3]c.22,23

36. dirypuct 00epTaeThCss HABKOJIO BEPTHKAIBHOT OCi 3 BUTATHYTUMU B OIK [1]c.102
pykamu. SIKIIo copTcMeH mifiiMe pyKd Bropy, MOMEHT iHepIIii Tiia [2]c.40
sMeHIUThCs B |, 10 |,. Ik iy cKinbku pa3iB 3MIHUTBCS IPH HBOMY [3]c.25
4yacToTa 00epTaHHs?

37. 3 oHOTO piBHS N MOXMIIOT IJIONIMHU CKOYYIOTHCS Oe3 KOB3aHHs 00pyH, [1]c.102,99
UTHAP 1 KyJs. Ske 3 Tin Oyae MaTu OUTbIy MIBUAKICTh HAPUKIHIT [2]c.35,36
UIAXy?

38. SIK 13 IKUM MIPUCKOPEHHSIM MMOBHHEH pyXaTHcs JTi(T, 00 Bara nacaxkupa | [1]c.122
y JiTi 3MEHIIMIACh yIBivi? [2]c.53

39. SIKOI0 € 3aJIeKHICTh BIIIEHTPOBOI CHIIM iHEpLii BiJ BIICTaHi 70 oci [1]c.122
o0OepTaHHs CUCTeMH BiIITIKY? [2]c.53

[3]c.37

40. 3a K01 YMOBH Ta B SIKiii cucTeMi BifUTiKy Ji€ Ha Tino cuia Kopionica? [1]c.122

[2]c.42
[3]c.38
41. Ha teruty Teuito B OkeaHi, 1110 CIPSAMOBaHa 3 €KBATOPY JI0 MIBHIYHOTO [1]c.122
noJtocy aie cuna Kopiodica, sika HampaBiieHa Ha ... [2]c.42
[3]c.38

42. [NgpocTaTH4HUi THCK PITUHU BU3HAYAETHCS 32 (POPMYIIOIO0 [1]c.131
[2]c.57

43. SIKIIO y CTIONMyYEHi TOCYAMHI HAIUTI PiMHU 3 pi3HUMH TycTuHamu p; i | [1]c.132
P, IPHUOMY P, > p;, TO BUCOTH CTOBITUMKIB PIAMH y IIOCYANHAX 3B’ s3aH1
CHIBBIHOIIEHHSM ...

44, PiguHa Teue ropu3oHTAIBHOIO TPYOOt0 3MiHHOTO miepepidy. [Ipu mpomy d; | [1]c.133,134
= 2d; (d - miametp TpyOu). Sk 1y CKiIbKH pa3iB Bipi3HseThCs craTudHui | [2]c.58
TUCK D] IOPIBHSIHO 3 TUCKOM Py ?

45. SIkmii XxapakTep Mae Teuis piIuHM y TpyOl IpW 3HAYEHHI YucIa [1]c.134
PeiiHomnbIca HUXKYE KPUTHIHOTO? [2]c.63

46. [Toctynaru, siKi iexaTb B OCHOBI T€Opii BIIHOCHOCTI — II€ ... [2]c.69

[3]c.39

47. 3a SIKUM MPUITYIICHHSM 30epirae y peisiTUBICTCHKUIN AMHAMILI CBOIO [2]c.77
($hopMy OCHOBHMIA 3aKOH TMHAMIKH? [3]c.44

48. OnuHHMIICIO0 BUMIPIOBAaHHS TeMIIepaTypu y MiHapoaHiil cucteMi oguHulpb, | [1]c.155
€ ... [2]c.82

49. [Tpu 3o6apHOMY TpoIIeci y Ta3i HE3MIHHOIO 3ATUIIAE€THCS BETUYHHA. . . [1]c.157

[2]c.83
[3]c.50
50. PiBusinas MenneneeBa — Knaneiipona Bupaxae gpopmyna: [1]c.158
[2]c.86
[3]c.50

ol. B o1HakoBUX ITOCYIMHAX IIPU OJJTHAKOBUX TEMIIEpaTypax 3HAXOIAThCS [1]c.158
oJlHaKkoBi MacH BojHIO Hp, kucHio O, azoty N» Ta BogsHoi mapu HyO. [2]c.86
(Mostpri MacH BizmoBiaHo nopisaiol0Th 2-10° kr/mons, 32:10° kr/Mons, | [3]c.50
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28-10 kr/mounb ta 18-10” kr/Momb). B mocymHi 3 sIKHM i3 rasiB THCK 6yae
HaWOUIBIITM ?

52, Temmneparypa ineanbHOro ra3y € Mipoio ... [1]c.176
[2]c.88
[3]c.52
53. 3 naBenenux raszis (He, N2, H2O, O2) Ginbliie 3HaYCHHS BHYTPIITHBOT [1]c.176
SHeprii mpy OJTHAKOBIi TemriepaTypi mae MoJjb ... (['a3u BBaxkatu [2]c.100,101
171eaIbHUMHU. ) [3]c.52,53
54, SIka nonst Bix BCi€l KIHETUYHOT eHeprii mpunasae Ha o0epTanbHUN pyX [1]c.176
JIBOXaTOMHO1 MOJIEKYJIH 3 )KOPCTKHM 3B’ SI3KOM? [2]c.100,101
[3]c.52,53
95. SIK 3MIHUTBCSI HAaHOUTBII WMOBIPHA MIBHIKICTH MOJISKYIN ineanbHOTO Tasy, | [1]c.179
SIKIIO HOT0 a0COJII0THA TeMIiepaTypa 3pocTe y 2 pa3u? [2]c.89
[3]c.62
56. SIka 3 HaBEJICHUX Ha PUCYHKY KPUBUX MPABHIILHO p [1]c.180
BiZIOOpaKye 3aJICKHICTh aTMOC(EPHOTO TUCKY Bil ! [2]c.91
BUCOTH HaJl piBHEM Mops (6apoMeTpudHy \' [3]c.64
opmyny)?
tbopmyy) /) X
57. ATMOC(EpHE TTOBITPS — CKIIAAETHCS 3 ICKUTLKOX Ta3iB, Y TOMY YHUCII 3 [1]c.180
kucHio O, BogsHoi napu HyO, azory Ny, Byraekucioro razy CO;. ¥V [2]c.88
MOJIEKYJI SIKOT'O 3 Ta3iB CepeHs KBaJpaTu4Ha IBUIKICTh XaOTHYHOTO pyxy | [3]c.64
MOJIEKYJ TpH JIaHil Temreparypi noBitps Oyae HaliMEeHII0?
58. VY sBUII B’SI3KOCTI 3MIHCHIOETHCS IEPCHECEHHS ... [2]c.96
[3]c.68
59. PiBHSAHHSM SIKOTO TpoIiecy mepeHocy € 3akoH Dyp’e? [1]c.197
[2]c.95
[3]c.67
60. Judysis B razax BinOyBaeThcs MIBUALIE NPH MIIBULICHHI TEMIIEpaTypu [1]c.196
PCUOBUHHM, BHACJIJIOK TOTO, IO ... [2]c.95
61. 3aKkiHYUTh (POPMYITIOBAHHS MEPILIOTO 3aKOHY TepMoauHaMiku: KiTbKiCTh [1]c.210
TEIUIOTH, IIO MepeaHa CUCTeMI, ijie Ha 3MiHy 11 BHYTpilHbOI eHeprii Ta ... | [2]c.102
[3]c.49
62. SIkuii BUTIIAq Ma€e piBHSAHHSA [-T0 3aKOHY TEPMOAMHAMIKH Y BUITAJIKy [1]c.210,213
130XOpHOTO Tpotecy? [2]c.105
[3]c.57
63. SIK 3MIHIOETHCS] BHYTPILIHS €HEPris 11ealbHOTO ra3y B mpolieci iioro [1]c.212
1300apHOTO PO3MIKUPEHHSA? [2]c.106
64. BHyTpimHs eHepris ra3y, skuii orpuman Bin HarpiBHuka 40/Ix Temnotw, | [1]c.210
30utbmnack Ha 15/x. PobGoTa, siky BUKOHAB Tra3, JOPIBHIOE ... [2]c.102
[3]c.57
65. I"a3 momuproeTbes BaBivi. PoboTa, siky BUKOHYE Ta3, HalObIIa, SIKII0 [1]c.213
NpOIeC TMOUIUPEHHS € ... (Brasiska:ckopucraiiTecs rpadikamu pisHUX TIPOLECIB Ha [2]c.103
p-V miarpami, mpOBEACHUMH 3 OHIET TOUKH Ta BiZ0OPaXECHHSIM POOOTH HA HHUX) [3]c.57,58
66. VY sikoMy 3 MpolieciB BiOyBaeThCs HAUOUTBII TTOBHE MIEPETBOPEHHS [1]c.210,212
OTPUMAaHOI ra30M TEIUIOTH B poOoTy? [2]c.107
67. TertoeMHiCTh TiNa - 1Ie KUTBKICTh TEIJIOTH, SiKa MOTpiOHA st HarpiBanHs | [1]c.211
fioro Ha ... [3]c.53
68. 3 naenenux rasis (He, N2, H2O, O,) HailOUTbI1y MOJISIDHY TEIUIOEMHICTh [1]c.211,177
Cv mae ... [2]c.104

[3]c.54




35

69. MoutsipHi TEMIOEMHOCTI KHCHIO i BOJTHIO OJIHAKOBI i|[1]c.211
nopiBHIOOTL Gy = % R. Iluroma TEMJIOEMHICTh KHUCHIO TIOPIBHSIHO 3 [2]e.103
MUTOMOIO TEIUIOEMHICTIO BOJHIO € ...

70. ITin yac agiabaTHOTO CTUCKAHHS ra3zy Horo Temmeparypa ... [1]c.216

[2]c.108
[3]c.58
71. PiBHsiHHS amiabaty y 3MiHHUX (P,V) Ma€e BUTIIS! [1]c.214
[2]c.108
[3]c.56

72, Ha pucynky 300paxeHuii Xix JBOX KpuBuX. [30Tepmi P [1]c.214

BIJINIOBia€ KPUBA ... [2]c.109
[3]c.57

73. 3riIHO APYroro 3aKOHY TEPMOJMHAMIKA HEMO>KJIMBHI KOJIOBUH MpoLIEC, [1]c.240

€IMHUM KIHIIEBUM PE3YJIbTATOM SIKOTO € ... [2]c.114
[3]c.74

74. [lo BimOyBaeThCs 3 K.K.J. TEIUIOBOI MALIMHU MPH 3HIKEHHI Temneparypu | [1]c.242

XOJIOMIIbHUKA? [2]c.117

[3]c.74
75. Miporo HEBIOPSAIKOBAHOCTI CUCTEMHU MOJIEKYII € i ... [1]c.240
[2]c.113

76. ITpu mpoTikaHH1 00OPOTHOTO MPOLECY Y 3aMKHEHIH CHCTEM1 EHTPOTis [1]c.240
CUCTEMH ... [2]c.114

77. PiBHSIHHS CTaHy peajbHOTO Ta3y HOCUTD Ha3BYy ... [1]c.255

[2]c.121

78. PevoBuHY 3 ra30mo1iOHOTO CTaHy B PIKHUil 32 paXyHOK CTHCKaHHS 6e3 [1]c.256
OXOJIOJIKCHHSI MOKJIMBO MIEPEBECTH, SIKIIO TemriepaTypa ra3zy T mopiBasHo | [2]c.123
3 KpUTHYHOIO Temmneparyporo Ty € ... [3]c.70

79. BennunHy 101aTKOBOTO TUCKY, BUKIIMKAHOTO KPUBU3HOK TIOBEpXHi piauHu | [1]C.266
Hazae Gopmyna ... [2]c.132

80. XapakTepHOIO 03HAKO0 (ha30BOTO MEPEX0.Ty MEPIIOTo POay € HasBHICTS ... | [1]c.261

[2]c.144

81. KpuBa ¢a3oBoi piBHOBaru ,,TBep/ie TUIO — piaMHa ” 3aKIHYYETHCA ... [1]c. 261

[2]c.146

82. Sk HeoOX1THO 3MIHUTH BIICTaHb MK 3apsiiaMu, o0 cuia iX B3aeMOii [1]c.283

HE 3MIHMJIACS NP 3MEHIICHHI BEJIMYMHU OJTHOTO 3 3apsliB y 4 pa3u? [2]c.149
[3]c.84

83. O3HaueHHSM MOHATTSA  “BEKTOP HAINPYKEHOCTI1 eNEKTPUYHOTO MO “ € [1]c.284

dbopmyna: [2]c.150
[3]c.85

84. JUis IKO1 XapaKTEpUCTUKH T10JIs1 TOYKOBOTO 3apsy € XapaKTEPHOIO [1]c.284

o0epHEeHO IponopLiiiHa 3aJIeKHICTh Bl KBaJpaTy BifcTaHi? [2]c.150
[3]c.85

85. EnexkrpuuHe 1moJyie YTBOpEHE pIBHUMHU 33 BEIMYHHOIO o0 [1]c.284
TOYKOBHMMH 3apsigamu (|, Ta (,. SIKi 3HaKu MaroTh 3apsiy, M [2]c.150
AKINO y TOYIi M BEKTOp HampyKeHocTi E Mae HampsM, [3]c.86
yKa3aHWi Ha PUCYHKY? E

0
86. HanpyxeHicTh moJ1sl y IpoCcTOpi MiXK IBOMA MapajebHUMH [1]c.287
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HECKIHUEHHHMH PIBHOMIPHO 3apsPKEHUMHU IIJIOIIMHAME 3 PIBHOIO 32 [2]c.156
BEJIMYMHOIO Ta MPOTUIICKHOIO 32 3HAKOM ITOBEPXHEBOIO TYCTHHOIO 3apsiiiB
Hazae popmyna:
87. Yomy 3a Teopemoro ['ayca nOpiBHIOE MOTIK BEKTOpa HampyxkeHocTi kpi3b | [1]¢.286,291
3aMKHEHY C()epUUHY ITOBEPXHIO, KA OXOIUTIOE N TUIONIB? [2]c.155
[3]c.87,88
88. EHnepreTnuHOI0 XapakTEpUCTUKOIO €JIEKTPOCTATUYHOTO MOJIS € HOTO ... [1]c.288
[2]c.160
[3]c.91
89. [ToTeHIian enekTpoCTaTUYHOTO MoJisi B MbKHAPOIHIN CUCTEM1 O JMHHIIb [2]c.161
BUMIPIOETBCA Y ... [3]c.91
90. [Monsipu3artisi, sika BAHUKAE B JIEICKTPUKAX 3 TOJSIPHUMHU MOJIEKy1aMu Mae | [2]c.164
Ha3BY ... [3]c.96
91. HamnpyxeHictp mouist Ti€el camol cUCTeMH 3apsiliiB y Bakyymi nopiBHsiHO 3 | [1]c.294
HaMPY>KEHICTIO MOJIS Y N1eJCKTPUKY 3aBXKIH € ... [2]c.166
92. BigHocHa mienekTpuvHa MPOHUKHICTH JiCNIEKTPUKa TOPIBHIOE BiHOMIeHHO | [1]C.294
[2]c.167
93. [Ipu BHECEHHI MPOBIIHUKA y 30BHIIIHE €IEKTPUYHE TOJIe crioctepiraeTsest | [1]¢.295
SIBUIIIC. .. [2]c.173
94, Hanpy»xeHicTb mosst ycepeanHi 3apsKeHOT0 MPOBITHUKA TP PIBHOBA3I [1]c.295
HA/IaHOTO HOMY 3apsay IOPIBHIOE ... [2]c.171
95. Jlnst siKo1 cucTeMu 3apsiiiB HaBeleHUH rpadik oA [1]c.290
BiZIOOpaKye 3aJICKHICTD MOTEHIIAITY EIeKTPUIHOTO [2]c.164
1oJis1 Bix BigcraHi? _K
——
96. O3HaueHHS MOHSATTA ,,eNIEKTPOEMHICTh KOHJIEHCaTopa ~ Hajae Gpopmyrna [1]c.295
[2]c.178
[3]c.94
97. [Ipu mapanenbHOMY 3’€IHAHHI KOHJIEHCATOPIB iX CyMapHa €MHICTB: [1]c.296
[2]c.176
98. [Tnockuit KOHAEHCATOP CKIIAAAETHCA 3 IBOX KPYIIIHX IJIACTUH. SIK 1y [1]c.295
CKUIBKU pa3iB 3MIHUTHCS HOTO €JIEKTPOEMHICTD, SKIIO pajiiyC IUIaCTHH [2]c.175
3MEHILUTH yTPHUUi, a IPOCTIp MK IIACTUHAMU 3aIIOBHUTH JieJeKTpukoM 3 | [3]c.94
£=37
99. [Tnockuit KOHAEHCATOP BINIMKHYJIH BiJl JKepena Hapyru, a moTiMm [1]c.297,300
3MEHUIMJIH Y/IBiYi BiICTAaHb MIXK IJIACTUHAMHU. SIK 3MIHIOETHCS TIPH LIbOMY [2]c.178,175
CHEPTisl eJIEKTPUYHOTO I0JIs] KOHIeHcaTopa? [3]c.
100. | BekTopHOIO XapaKTEPUCTHKOIO CTPYMY € ... [1]c.343
[2]c.181
[3]c. 98
101. | O3HavyeHHs MOHATTH ,,[YCTHHA CTPyMY ~ Hajae Gopmyrna: [1]c.344
[2]c.181
[3]c.98
102. | 3 yapenmennx ymoB: A) dp=Const; B) j=Const; B) e.p.c.#0; [1]c.344
I') | =const ymoBamMH MiATPHUMKH NOCTIHHOTO CTPYMY Y KOJIi € YMOBHU [2]c.181
103. | OnuHMLIEI0 BUMIPIOBAHHS €NIEKTPOPYILIIHHOT CHITH JKepesa CTpyMy B [2]c.182
MiKHApOIHINA CUCTEM1 OTUHUIID €:
104. | PoGoTo10 SIKMX CHJI BU3HAUAETHCS SICKTPOPYIIiiiHa cuiia Jukepena ctpymy? | [1]c.345

[2]c.181
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105. HeonHopigHOIO HA3UBAIOThH MUISHKY KOJA, HA SKIA JIIOTH CHIIH . . . [1]c.345
[2]c.186
106. | OguHHMIEIO BUMIPIOBAHHS TUTOMOTO ONOPY MPOBiAHKKA y MbKHApOAHIN [1]c.346
CUCTEMI OJUHUIIb € ... [2]c.183
107. | [Ipu mocnimoBHOMY 3’€IHAHHI IEKITBKOX OKPEMHX OINOPIB 3arajibHa [1]c.347
MPOBIHICTE AUISHKY KOJIA ... [2]c.183
108. | 3aranpHuii onip 300paskeHOi [1]c.347,348
Ha PUCYHKY JTUISTHKH KOJIa
JOPIBHIOE
4 Om 4 Om
109. | Skwmii XxapakTep HOCUTB 3AJICKHICTh OMOPY MPOBIIHKKA Bix Temneparypu? | [1]c.346
[2]c.184
110. | 3akon Oma 1y HEOTHOPITHOT JUISTHKH KOJIa Ma€ BUTJIISI [1]c.345
[2]c.182
111. | 3rigno 3akony J[xoyns - Jlenua y nudepenuianbHii popmi nuroma [1]c.348
MNOTYXKHICTh CTPYMY JOPIBHIOE ... [2]c.185
112. | [epue npaBuno Kipxroda € Hacaigkom 3akoHy 30€peKEeHHS ... [1]c.347
[2]c.187
113. | PoGoTy cTpymy Ha OJHOPIIHIN IUISHII KoJia Hajae Ghopmyra: [1]c.348
[2]c.185
114. | Po3psi, sikuii iCHY€ TiJIBKH MiJI TI€10 30BHIIIHBOTO i0HI3aTOpa Mae Ha3By ... | [2]c.199
115. | biuckaBka € MpUKIIAJIOM CAaMOCTIHHOTO Ta30BOT0 PO3PAY, SIKHUH € ... [2]c.201
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	6.* Що таке лінії напруженості (силові лінії) електричного поля?   Які особливості   силових ліній  електростатичного  поля відображують його потенціальний характер?  Як обирають густину ліній?
	7.* Яке поле називають однорідним. Який вигляд мають силові  лінії однорідного поля?
	8.* Що називають потоком вектора напруженості? Запишіть математичний вираз та сформулюйте теорему Гауса для потоку вектора напруженості. Які властивості  електростатичного поля точкового заряду відображує теорема Гауса?
	12.* Що називають а) потенціалом електростатичного поля?   б) різницею потенціалів?  Чи залежить величина а) потенціалу;  б) різниці потенціалів  від вибору початку відліку (нульового рівня)?
	20.* Що таке конденсатор? Від  чого    залежить  електроємність   конденсаторів?  У чому перевага використання конденсаторів для накопичення заряду та енергії перед провідниками?
	25. Які типи діелектриків вам відомі?  Як поводять себе молекули неполярних та полярних діелектриків у зовнішньому полі? Які властивості відрізняють сегнетоелектрики від інших типів діелектриків?





	Закони ідеального газу можна використовувати у випадку газів при умовах, які не дуже відрізняються від нормальних (t=0ºС, р=1,013·105 Па),  а також до розріджених газів.
	Закони ідеального газу можна використовувати у випадку газів при умовах, які не дуже відрізняються від нормальних (t=0ºС, р=1,013·105 Па),  а також до розріджених газів.
	Закони ідеального газу можна використовувати у випадку газів при умовах, які не дуже відрізняються від нормальних (t=0ºС, р=1,013·105 Па),  а також до розріджених газів.
	Закони ідеального газу можна використовувати у випадку газів при умовах, які не дуже відрізняються від нормальних (t=0ºС, р=1,013·105 Па),  а також до розріджених газів.
	Закони ідеального газу можна використовувати у випадку газів при умовах, які не дуже відрізняються від нормальних (t=0ºС, р=1,013·105 Па),  а також до розріджених газів.
	27.* Потенціал та різниця потенціалів електростатичного поля. Робота сил електростатичного поля.
	28.* Напруженість та потенціал поля точкового заряду; рівномірно зарядженої площини; двох паралельних нескінчених рівномірно заряджених  площин;  рівномірно зарядженої сферичної поверхні.
	30.*  Що таке електроємність провідника; конденсатора? Одиниці вимірювання. Електроємність   при паралельному та послідовному з’єднанні    конденсаторів  у   батарею.






