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BCTYII

[Iporpama HaB4aIbHOT AUCHUILTIHN « MoJieKyispHa ¢i3rKa» CKJIaJIeHa BiIITOBIIHO 10 OCBITHBO-
npodeciiftHoi (OCBITHbO-HAYKOBO1) MPOrPaMH IiArOTOBKU

[lepuuii piBeHb, OakanaBp
(Ha3Ba piBHSA BUIIOI OCBITH, OCBITHHO-KBaJIi(pikamiifHOTO PiBHSN)

cnemianbHOCTI (Hampsimy) 105 «lIpuknanHa ¢izuka Ta HAHOMaTEpiaIN»

crerjanizanii

1. Mera T2 3aBIAaHHA HABYAJIHLHOI IMCHHUILTIHA

1.1. Meroro BUKIIagaHHs HaBYAIbHOI JUCIHAILIIHA €
(hopMYBaHHA 3araJIbHONPEAMETHOI Ta IPEAMETHOI KOMIIETEHTHOCTEN V YaCTHHI MOJIEKYIIPHOI (Di3HKH
1 TepMOAMHAMIKH, HEOOXUTHUX CyyacHOMY (haxiBIIIO OCBITHRO-KBadidikariiHoro pisHa «bakanasp» 3a
crnemianbHicTiO 105 TIpuknagHa ¢i3uka Ta HaHOMAaTEpiaiv, OCBITHBOIO nporpaMoro Ilpuknaaana dbisuka
HeTpauLiiiHol eHepreTuku, [Ipuknanga ¢izuka eHepreTuunux cucreM, Komir’ rorepHaa dhi3zuka

1.2. OCHOBHHAMU 3aBIAHHIMU BHBYEHHS TUCHMIUIIHYA € 3HAHOMCTBO 3 OCHOBHHMM METOIAMHU 1
miaxogaMu Gi3MYHOI HAYKH 10 BUBYEHHS TEIIOBOI (POpMHU pyxy MarTepil, HAOYTTSA CYKYIIHOCTI 3HAHb
IIDO OCHOBHM MOJIEKYJIIPHOT (hi3uKK 1 (Gi3WYHOI TEPMOJMHAMIKH, L0 3aKIAJA0Th (VHIAAMEHT JUIS
BUBYEHHS HACTYIHMX PO3JAUIIB 3arajJibHOi Ta TEOPETUYHOI (Di3HMKH, CHEIANbHUX KYPCIB JAUCIMILIIH
npodeciiHol opieHTAall], a TAKO)K BMiHb BUKOPUCTOBYBATH OTPUMAHI 3HAHHS HA IIPAKTHUIL.

1.3. KinbKicTh KpeauTiB - 8

1.4. 3aranpHa KUIBKICTh TOaUH - 240

1.5. XapakTepucTHUKa HaBUAJIbHO1 AUCITUTUTIHI
HopmarusHa
[lenna ¢popma HaBUaHHS
Pix miaroroBku
1-it \ -ii
Cemectp
2-it \ -ii
Jlexirii
32 rog. ‘ TO/I.
[TpakTHuHI, cEeMIHAPCHKI 3aHATTSI
64 rop. \ roj.
JlaGopaTopHi 3aHATTA
32 rog. \ TO/I.
CamocriitHa podoTta
112 ron. \ TOJI.
[HMBiyaNIbHI 3aBIAHHS
TOJI.

1.6. 3arutaHoBaH1 pe3yJIbTaTH HaBYAHHS - 3T1AHO 3 BUMOTaMH OCBITHBO-IIPOQECiiHOT (OCBITHBO-
HAYKOBO1) IPOTrpaMH, CTyI€HTH IMOBUHHI JJOCATTH TaKUX PE3yJIbTaTiB HABYAHHS:



P02. 3acTrocoByBaTH CydacHi MaTeMaTH4HI METOIMU [JIsl TOOYIOBU M aHaIi3y MaTeMaTHYHUX MOJeeH
(i3UYHUX MPOLIECIB.

P07. KnacudikyBarn, aHamizyBaTh Ta IHTEPHpPETyBaTH HAYyKOBO-TEXHIUHY 1HGOpMAIliI0O B Tallys3i
NpUKIaaHOT Pi3UKH

P11. 3naru mimi cTanoro po3BUTKY Ta MOXKJIMBOCTI CBO€T MpodeciiHoil cepu aiis X TOCATHEHHS, B TOMY
4uclli B YKpaiHi.

2. TeMaTHYHUH IJIAH HABYAJILHOI JUCHHUILTIHA

Po3zoin 1. Ocnosu monexynapuo-kinemuynoi meopii. Ioeanvruti 2az

Bemyn.

[Tpeamer i1 3amadi MOJIEKYJISIPHOT (i3UKH 1 TepMOAUHAMIKH. [IOHATTA PO TepMOIUHAMIYHY CH-
CTEMY 1 OCHOBHI MeTo/H ii onucy. Mikpo- 1 MakponapameTpu cuctemu. O0'eM, THCK, TeMIlepaTypa Ta
ix BuUMipioBaHHA. TepmomeTpuuHe Tu10. EMmipuyni TemmepaTypHi mkand. [ToHATTS npo piBHSHHS
ctany. TepmoauHamiuHa piBHOBara cucreMu. [IoHATTS mpo npoiec. PiBHOBaXKH1 1 HEPIBHOBaXH1 MPO-
recu. MaremMaTuyHuil anapar Ta HayKoBi aOCTpaKIlii, [0 BUKOPUCTOBYIOTHCS Yy TAHOMY KYypCi.

Tema 1. Monexkynapna 6yooea peuoguru

OCHOBHI TIOJIOKEHHS 1 EKCIIEPUMEHTAIbHE MiATBEPIHKCHHS MOJEKYJISIPHO-KIHETUYHOI TEOopii.
Maca i po3mipu Mosekys. BimHocHa atoMHa 1 MoeKyIsipHa Maci. ATOMHA OAMHUI Macu. Mois. Mo-
nsipHa Maca. Yucino ABoraapo. ['azomoaioawmid, piikuii Ta TBEPAUNA CTAHH PSYOBHUHH 3 TOUYKH 30PY OCHO-
BHUX ITOJIO’KEHb MOJIEKYJISIPHO-KIHETUYHOT TEOPii.

Tema 2. 3axonu ioeanvHux 2asie

ExcniepumenTanbHi ra3osi 3akoHu: boins - Mapiotra, 'eii-JIroccaka, Ilapns, dansToHa, ABO-
rajipo. IneanbHuii ra3 sk MOJeJIb HaHOUIbII MPOCTOI CTATUCTUYHOI cucTeMu. PIBHSHHS cTaHy 1]€ab-
Horo rasy: Knaneiipona, Knaneiipona-MeneneeBa. YHiBepcaibHa razosa ctana. Yucno Jlommiara.

Tema 3. Monekynapuo-Kinemuuna meopis i0eaibHo20 2aszy

OcHOBHE PIBHSIHHS KIHETUYHOI Teopii ieanbHOro rasy. MosekyasipHO-KiIHeTHYHE (CTaTUCTH-
YHEe) TIyMadeHHs TUCKY Ta Temneparypu. Ctana bBonbliMaHa. [neansHo — ra3osa Ikana TeMIeparyp.
[ToHATTS PO aGCONIOTHUH HYJIb.

Tema 4. Cmamucmuuni po3nooinu

Ineanbumii ra3 y mosi cuim TsoKiHHS 3emuti. bapomerpuuna dpopmyna. Makpo- 1 MIKpOCTaHH CTa-
TUCTUYHOI CHUCTEMU Ta CIIBBIAHOUIEHHS M1 HUMHU. CTaTUCTHYHI 3aKOHOMIpHOCTI. CepesiHl 3HaUEeHHS
(3a gacom Ta 3a ancam6iem). @nykryamii. Eproguuna rimoresa. Crtatuctuysi ancam6ii. OCHOBHI 1MO-
HATTS Teopii iMoBipHOCTEH. Teopemu npo 100yTOK Ta 10AaBaHHS MOBIpHOCTEH. DYHKIIISA PO3MOILTY
HMOBipHOCTEH, r'ycTHHA iIMOBipHOCTENH. OOUUCIIEHHS Cepe/IHIX BEJIMYMH 3 BUKOPUCTAHHAM (YHKIIIH po-
snoainy. [TousaTrs npo dazosuii mpoctip. Poznmonin Makcsernia 3a KOMIIOHEHTaMH Ta 32 MOJIYyJIeM IIBH-
axocti. Haitbinbi iMoBipHa, cepefHs apudMeTHuHa, CepeiHs KBaJpaTUyHa MIBUIKOCTI. MakcBeIiB-
CHKUI pO3MOII MOJIEKYJ 3a eHepriiMu. ExcriepuMeHTanpHe MiTBEp/PKEHHS po3noauty Makcesa.
Posnonin bonmermana. ocminu [leppena 3 BusHauenHs uucia Aporaapo. Po3moain Makcsemia - bob-
MaHa. Bruus ¢urykTyaniii Ha 4yTJIMBICTh BUMIPIOBAJILHUX MPUIIAIIB.



Po3zoin 2. @izuuni ocnosu mepmoounamiku. Bemyn 0o @izuunoi kinemuxu

Tema 1. llepwiuti 3aKon mepmoOUHAMIKU

OCHOBHI BH3HAYEHHS Ta MEXi 3aCTOCYBAaHHS 3aKOHIB TEepMOJIMHaMIKH. BHyTpilmHsS enepris.
PoGota i1 Termnora. Pi3uvyHMN 3MICT, aHAIITHYHA (OpMa 3aMUCy Ta Pi3HI (POPMYITIOBAHHS MEPIIOrO
3aKOHY TEepMOJAMHAMIKH. TeIJIOEMHICTh TepMOauHaMiuHOI cuctemMu. PiBHsHHs Maiiepa. Cryneni
BIJILHOCTI Ta BHYTPIIIHS €HEPrisi MOJIEKYJI ifeanbHoro ra3y. Teopema bonbiimana — MakcBeia mpo
PIBHOMIpHHMI PO3MOJALT €Heprii 3a CTYNEHSAMH BIIBHOCTI MOCTYHNAJIbHOTO Ta OOEPTAIBHOTO PYyXy
MOJIeKYJl. P0O3XOMKEHHs KJIACMYHOI Teopii TEIUIOEMHOCTI 1I€AIbHOTO Ta3y 3 EKCIIEPHMEHTOM.
Aniabatawmii mponec. PiBusnns [lyaccona. [Tomitponnwuii mporec. Pobota, siky BUKOHYE ieabHU ra3
IIPH 130Mporiecax, MpH aaiadaTHOMY Ta MOJITPOITHOMY TpoIecax

Tema 2. /Ipyeuti 3aKoH mepmMoOOUHAMIKU

Komnogi nponiecu. O60poTHi 1 He060poTHI Iporiecu. OCHOBHI HEOOOPOTHI MPOIIECH B iI€ATLHOMY
razi. Pobora npu konoBomy mporieci. TenaoBi ABUTYHH Ta XOJIOAUIBHUKU. XOJOAUIBHUN KOS(DILI€HT.
Hukn Kapho ineanbHoro ra3y Ta ioro koedimieHT kopucHoi aii. Teopema KapHo. PiBHSIHHS 1 HEpIBHICTh
Knaysiyca. Pi3Hi ¢popMytoBaHHs Ipyroro 3aKOHy TEPMOAMHAMIKY Ta 1X eKBiBaJIeHTHICTh. AOCOIIOTHA
TepMOJMHAMIYHA MIKana Temreparyp. Earpomnisa. TepmoaunamiuyHa iWMoBipHiCTh. CTaTHCTUYHA Bara.
3B's130K eHTpomii 3 IMOBIipHicTIO cTany cucteMu. @opmyna bonbinmana. CTaTUCTUYHHN XapakTep Apy-
roro 3akoHy tepMmonuHamiku. Entpomist ta indopmaris. [Ipuanun Jle latense-bpayna. Teopema He-
pHCTa, SIK TPETiii 3aKOH TepMoanHaMiku. HemocskHicTs a0COMIOTHOTO HYIIS TEMIIEPATYPH.

Tema 3. Tepmoounamiuni nomenyianu

MeTo UKIIIB 1 METOJI TEpPMOAMHAMIYHUX (PYHKIIIH (MOTeH1ianiB). BHyTpiliHs eHepris, BiibHA
€Hepris, eHTaIbIIis, TepMOIMHaMiuHui noreHmian [100ca Ta ix nudepenuianu. Oi3uyHUN 3MICT TEPMO-
nuHamiyHux (yHkuid. CriBBigHomeHHs MakcBeinia, piBHsSHHS [160ca - ['enbmromnbiia. XiMiyHUM 1Mo-
TeHI1a]1. YMOBHU TEpMOJIMHAMIYHOI piBHOBaru. EnemMeHTu TepMoguHaMiku HEOOOPOTHHUX MPOIIECIB.

Tema 4. Hsuwa nepenocy 6 ideanbHux 2a3ax

3aranbHa XapaKTepUCTHUKA SABUIL IIepeHoCcy. 3ITKHEHHS Mk Mosiekyiamu. EdexTuBHuii nonepe-
YHUI 1epepi3 3iTKHEHHs Mojeky. EpextuBHuil niamerp mMonekyis. CepeHs T0BXHHA BUIBHOTO MPO-
6iry monekyn. /ludysis B razax. 3akonu audysii @ika. B’a3kicTh (BHYTpILIHE TepTs) y raszax. Temon-
POBIJHICTb B ra3ax. 3aJIe)KHICTh Koe(illieHTiB TU(y3ii, B’I3KOCTI, TEIJIOMPOBIIHOCTI BiJl TUCKY Ta TEM-
nepatypu. CIiBBITHOLIEHHS MK KOoe]illieHTaMU MEepeHOCy, iX OJUHUII BUMIPIOBAHHS 1 PO3MIPHICTB.
Baxyym. OnepxanHsi Ta BUMIPIOBaHHS HU3bKUX THUCKIB. E(y3id. 3acTocyBaHHs 3HaHb NPO SBUILA NTEpe-
HECEHHS B TEXHIII.

Po30in 3. Peanvni eazu, piounu i meepdi mina

Tema 1. Peanvui cazu

3aranpHa XapakTepPUCTHKA pealibHUX ra3iB. BiAXuieHHs MOBeIIHKM peaIbHUX ra3iB BiJl 3aKOHIB
ineanbpHOrO razy. CuiM Ta MoTeHILialbHa eHepris MIKMOJIEKYIIpHOT B3aeMoii. PIBHSHHS cTaHy Ta 130-
TepMmu ra3y Ban-nep-Baanbca. @i3uuHui 3MICT CTaluX, IO BXOJAATh y piBHSAHHS Ban-nep-Baansca.
Kputnunnii cran pedounu. PiBusinus Ban-nep-Baanbca B 3Beneniil popmi. 3akoH BIANOBITHUX CTaHIB.
[TopiBHsUTbHA XapaKTEPUCTHKA EKCIIEPUMEHTAIBHUX 130TepM a3y EHaproca i po3paxoBaHHX TEOPETH-
9HO 130TepM razy Ban-nmep-Baansca. MeracraGinsHuii ctad. [leperpita pimnHa Ta mMepeoxoioKeHa
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napa. Hacuuena nmapa. BHyTpimHs eHepris peaqbHOTOo raszy. TermIoeMHICTh Ta eHTPOIIIS peaTbHOTO rasy.
Binxwunenns Bin 3akoHy Maepa juist ra3y Ban-nep-Baansca. Edexr Jxoyns-Tomcona. Temmeparypa
iHBepcii. CKkparyieHHs Ta3iB Ta OJepKaHH HU3bKUX TEMIIEPaTyp.

Tema 2. Piokuti cman

3aranpHi BIaCTUBOCTI Ta OymoBa piguH. [lomiOHICTE Ta BiIMIHHOCTI BJIACTUBOCTEH PEaIbHOTO
ra3y i piiuau. ['ycTuHA Ta CTHCIUBICTE. MOEKYJISIPHO-KIHETHYHA MOJICITb PiIMHU. bivokHiN Ta nanbHii
nopsiaku. [ToBepxHeBuid map piauau. [loBepxHeBuit HaTsar. KpuBru3Ha MOBEpXHI 1 JOJATKOBHM (J1aIl-
naciBcbkuid) TrcK. @opmyna Jlamtaca. Bzaemoist piguH 3 MoBepXHEIO TBEpAOTo Tina. 3mMouyBaHHs. Ka-
nuTIpHi sSBUIIA. BucoTta migHIMaHHS pIAMHN y TWIIHAPHYHUX KaUISIpHUX TpyOkax. BrumB BUKpuBIe-
HO{ MOBEPXHI HA TUCK HACHMYEHOI Mapu. 3MOUyBaHHS Ta KalIApHI SBUIIA B IPUPOAL Ta TexHimi. B'sa3-
KicThb (BHYTpilIHE TepTs) pinuH. Audysis y pigunax. [loBepxHeBO-akTHBHI pedoBUHH. AcopOiris. Pio-
taiis. TepMoarHaMiKa MTOBEPXHEBUX SIBUIII.

Tema 3. Kpucmaniunuii cman

3aranbHi BIACTUBOCTI KPUCTANIYHHUX Ta aMOp(GHUX TBepAUX TiJl. OCHOBHI XapaKTePUCTHUKU KPH-
ctaniB. [Tomikpucranu. Monokpucranu. l{inpHO ynakoBaHi kpuctaniyHi peuritku. lonni kpucranu. Me-
tamiyHi kpuctanu. KoBaneHTHi kpuctamu. Monekynsipai kpuctanu. KBasikpucranu. Pigki kpucramm.
3aranpHi BitoMocTi ipo dynepenu. [ledexTn y peabHUX KprcTanax. MexaHi3Mi yTBOPEHHS TOUKOBHX
nedexriB. Audysis y TBepaux Tinax. JliHiiHI AeQeKTH: KpailoBi Ta TBUHTOBI quciokaitii. [ToHsITTs mpo
JTUCIIOKAIIMHUN MEXaHi3M TUTaCTUYHOI edopmaltii. XapakTep TEIJIOBOTO pyXy y KpHucTaiax. Terose
po3mmpeHHs TBepaAux Tul. TernoemMHicTs TBepauX Tl 3akoH rononra i I1ti. [ToHsATTS ipo KBaHTOBY
Teopilo TermnoeMHOCTi TBepaAux Til. @ononu. Temmneparypa [ebas. 3akon Jlebas. TernonpoBiaHiCcTh
TBEPJUX TiJ.

Tema 4. @azosi nepexoou

[Tonsarts mpo ¢aszu. Pazosa piBHOBara. Pa3oBi Nepexoan MepIIoro Ta Apyroro posis. [Ipasuiio
¢a3 ['166ca. PiBusnus Knaiinepona-Knaysiyca. BunapoByBanHs Ta KuniHHS. 3aleXHICTh TUCKY HacH-
4yeHoi napu BiJ Temneparypu. @a3osi aiarpamu. [lorpiiina Touka. CyOmimariisi, IUIaBIeHHS Ta KpUCTa-
Ji3allis TBepAMX TUI. 3arajibHa XapaKTepUCTHKa po34rHiB. OCMOC 1 OCMOTUYHUI THUCK.

3. CTpyKTYypa HABYAJILHOI M CUMILIIHI

Ha3zBu po3ainis KinpkicTs roguu
JileHHa gopma 3a04Ha popma

yChOTO y TOMY YHCIIi yChOTO y TOMY YHUCII
7 | o |nab. | iHA. | c.p. a| n | nal. | iHO. | C. .
1 2 314 5 6 7 8 9/10] 11 | 12 | 13

Po3aia 1. OcHOBY MOJIEKYJIIpHO-KIHETUYHOT Teopii. Ineanpumii ras
Pasom 3a posminom 1 | 72 [10]20]8 | (34 | ] | ’
Po3aia 2. @i3uuHi OCHOBU TepMoIMHaMIKH. BeTyn 10 Gi3nuHOi KiIHETUKH
Pasom 3a po3mimom 2 | 92 1224 ]12 | |44 | || \ \ \
Po3aia 3. PeanbHi rasu, piiMHyU i TBEp/Ai Tija
Pazom 3a pozisiom 3 76 1020 | 12 34
Yevozo 2o0un 240 326432 112

4. TeMM NPAKTHYHUX 3aHATH



No Hazpa temu KinpkicTb
3/m TOJIUH
1-4 MosekyisipHa Oy10Ba pe4OBUHH. 3aKOHH iealbHHUX ra3iB (130XOpHUii 8
nporiec, 3akoH Lllapis; i3006apHuii mporec, 3akoH I eii-Jlroccaka; i3ote-
pMiuHUI Tponiec, 3akoH boins-Mapiorta; aniabaTHUN TPOIIEC; MOIT-
pOIHUIA Tporiec; 3aKkoH ABOrajpo; 3akoH JlanpToHa; 00'eqHaHuil Ta3o0-
BHI 3aKOH, 3aKoH Kianeipona).

5,6 Monekynsipo-KineTnuna Teopisi i1eaJbHOTO rasy. 4
7-10 bapomerpuuna ¢opmymna. Po3nmoain boneimana. 3akon posnoainy Ma- 8
kcBeuta-bonbimana. OcHoBU Teopii MOBIpHOCTI. DyHKITIS PO3TOILTY

Makcaeia.
11 @i3u4Hi OCHOBHM TepMOAUHaMiKH. llepmmii 3aKOH TEpPMOIUHAMIKH. 2
Brytpimss enepris. Podora i teriora.
12 TermIoeMHICTD i/ICTBHOTO Ta3y. 2
13-15 3acTocyBaHHSI MEPIIOTO 3aKOHY TEPMOJUHAMIKH JIO 130IPOIIECiB iea- 6
apHUX Ta3iB. KoHTposbHA poboTa.
16-19 | Hpyrwii 3akoH TepmoauHamMiku. EHTporis. 3MiHa eHTporrii B i30mporie- 8
cax. TepMoarHaAMI4YHI OTCHITIAIHN.
20,21 TerioBi MalIMHA Ta XOJIOAWIBHI YCTAaHORBH. 4
22,23 SBuima nepenocy: nudysis, B’ I3KiCTh, TEIUIONPOBIAHICTh 4
24-26 TepmoauHaMiyHi BJIaCTUBOCTI peaibHUX ra3iB. PiBHsHHS BaH-nep-Ba- 6
asibca. [3omporiecu pealibHUX Ta3iB.
27-29 | Hacuuena mapa i piguan. [loBepxHeBa eHeprisi i HOBEpXHEBUI HATAT. 6
Kanimsipai siBuma. Kpucraniuynuii craH.
30-32 PiBnoBara nBox a3z, kpusi piBHOBaru B koopaunatax (P, T) . [Torpiitna 6
touka. ®Pa30Bi nmeperBopeHHs. BunapoByBaHHs i kKoHaeHcarlis. [Lnas-
nenHs 1 kpuctamizaiis. Cyomimaris. PiBasaas Knaneiipona-Knaysiyca.
Excnpec KOHTpPOJIb.
Pazom 64

Temu 1a00paTOPHUX 3aHATH

Ne Haspa temu Kimp-
3/1_[ KICTb
TOJUH
1. | OGpobka pe3yapTaTiB BUMiptoBaHb. BU3HaueHHs MOXUOKU HENPSIMUX BUMIpIO- 4
BaHb
2. | Bu3HauyeHHs JOBXHHHU BUTHBHOTO MPOOITY Ta €PEeKTHBHOTO JliaMeTpa MOJIEKYJT TTOBi- 4
Tps
3. | Bu3HaueHHA 4YacCTKM TEIUIOEMHOCTEH Ta3y 3a YMOB CTajoOro THUCKY Ta CTajoro 4
00’ eMy
4. | BusHaueHHs BOJIOTOCTI MOBITPsI 4
5. | Bu3zHauyeHHs MIBUIKOCTI 3BYKY Y MOBITP1 iHTephEpEeHLIHHUM METO/I0M 4
6. | BuzHaueHHs KoedilieHTa TEIJIONPOBIIHOCTI METAIB 4
7. | BuzHaueHHs koe(illieHTIB MPYHOCTI IPU MO3J0BXKHIN Ta momnepeuHiit nedopma- 4
isgx
8. | Bu3HaueHHS TUTOMOT TEIUIOTH TUIABJICHHS OJIOBa Ta MOOYIOBa JiarpamMu CTaHy 4
0JIOBO-CBHHEIh
Pazom 32

5. 3aBaaHHA AJ151 caMOCTiliHOI po6oTn




3/

Haszsa Temun

Kine-
KICTb
FOIUH

Beryn. MonekynspHa 6ynosa pedoBunu ( [IpoananmizyBatu: CTaTUCTUYHHN 1
TEPMOJIMHAMIYHUH TIIXO0/H JI0 BUBYCHHS TEIUIOBUX BIIACTHBOCTEH MaKpPOCKO-
niunux Tin. Temnepatypa. Tepmomerp. 3aranbHuil (HyJIbOBHI) 3aKOH TEPMO-
nuHaMikd. OcHOBHA BiiacTHBICTh TeMrepatypH. [llkana remneparyp Lienbcis.
AGcomoTHa Temrieparypa. BimHocHa aromMHa i MOJeKyJsipHA MacH. ATOMHA
OJIMHUIISI MACH)

3akonu ineanbHuX ra3iB ( BuBunTu: PiBHSHHS CTaHy TEpMOAMHAMIYHOI CHC-
TeMd. PIBHSHHS CTaHy i/1eaJbHOTO ra3y sK pe3yJbTaT y3arajJbHEeHHs eKCIIepH-
MCHTJIbHHUX JIOCII/HKCHb)

MostekynsipHO-KiHEeTHYHA Teopist igeanbHoro razy ( Posioparu: Tuck imeasnb-
HOTO Ta3y 3 TOYKHU 30py MOJIEKYJISIPHO-KIHETUYHOI Teopii. MoJeKysipHo-KiHe-
TUYHUH 3MICT a0COIOTHOT TemIieparypu. [ieanbHo — ra3oBa mIKaiga TeMiepa-

Typ)

Crartuctuyni posnoaiau ( Jocmiguru: OyHKIis po3noaity iMoBipHOCTI. DIty-
kryanii. Eproguyuna rinoresa. IlousaTs npo ¢azoBuii mpoctip. PyHKLIi po3mo-
JIUTY MOJIEKYJI 3a IBUAKOCTIMUA MakcBeiuia. CepeHi BHIKOCTI MOJIeKyJ1. Yu-
CJIO yIapiB MOJICKYJ 00 OJJMHUYHY ITOBEPXHIO 32 OJMHUIIO Yacy. Po3nouin bo-
JIbIIMAaHa)
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[Mepiuit 3akon TepmoauHaMiku ( BuBuutu: BHYTpIlIHs eHEprisi TepMOIHHA-
Mi4HOT cuctemu. Po0OoTa, 10 BUKOHYEThCS TLIOM IpH 3MiHax Horo 06'emy. Ki-
JBKICT TeryioTH. [lepmuii 3akoH TepMoAMHaMiKU. BiuHMi TBUTYH mepIuoro
poay. Termnoemuicts. Kitacuuna Teopist TEIIOEMHOCTI 1/1€aIbHOTO ra3y)

12

Hpyruit 3akon TepmoauHamiku ( [IpoananizyBatu: bynosa i mpuHun aii term-
n0Boi MamuHU. KoediieHT KOpUCHOI Aii TerIoBoi MalluHU. BiuyHWil 1BUTYH
apyroro poxy. [pyruit 3akoH TepmoauHaMiki. POpMYITIOBaHHS JIPyroro 3a-
KoHy TepMmouHaMiku TomcoHa 1 Kiaysiyca. O60poTH1 1 HEOOOPOTHI MPOIIECH.
[Tuxn Kapno. Ilepma i npyra reopemu Kapno. HepiBnicts 1 piBHicTh Kiaysi-
yca. EnTpomisi. 3akoH 3pOCTaHHs eHTPOITii)

14

Tepmoaunamiuni notenmianu ( Po3iOparu: BHyTpiluHs eHepris, BibHa eHep-
Tisl, EHTAIBIIISA, TEPMOAMHAMIUYHUN TToTeHI1an ['100ca. CriBBigHOmeHHS Makc-
BeJIa, piBHAHHA ['160ca - ['enbMmronbua. XimMiuHui noTeHLiaa. YMOBH TepMO-
JMHAMIYHOI piBHOBaru. EjeMenTr TepMoinHaMiKi HEOOOPOTHHX MPOIIECIB)

12

SIBuIia nepeHeceHHs B ineanbHux razax ( Bupumrtu: J[oBXkHHA BITBHOTO IPO-
6iry monekya. EMmipuuHi piBHSHHS, 110 ONUCYIOTH AUQY3it0, TEMJIONPOBiI-
HICTb, BHYTpIIIHE TePTs. SIKiCHE MMOSICHEHHS SBUIL NIepeHeceHHs B ra3ax. One-
pP>KaHHS Ta BUMIPIOBaHHS HU3bKUX TUCKIB. E(y3is. 3acrocyBanHs 3HaHB Ipo
SIBHIIIA TIEPEHECEHHS B TEXHIlIli)

Peanbhi rasu ( Jocnigutu: [3otepmu Ban-nep-BaansciBebkoro razy. Kputuusni
TeMIepaTypa, THCK, 00'eM 1 1X 3B'130K 13 cTanumu Ban-aep-Baansca. Excriepu-
MeHTanbH1 130Tepmu. Edext Jxoyns-Tomcona. Temneparypa iaBepceii. Ckpa-
IUICHHS Ta3iB Ta OJICP)KaHHS HU3BKUX TEMIIEPATYp)
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Pinkwuii ctan ( [Ipoananizysatu: Bynosa pinun. [TloBepxueBuii HaTsr pinus. Ko-
edimienT mnoepxHeBoro Harsary. ®opmyna Jlammaca. Kamisisiphi  siBuIa.




Hudysis y pinunax. [loBepxHeBo-akTUBHI pedoBUHU. AncopOuis. dmorartis.
TepmoanHaMiKka IOBEPXHEBUX SIBHIIL)

11 | Kpucraniunwuii cran ( [IpoananizyBaru: 3arajibHi BIaCTUBOCTI KPUCTATIYHHX T 8
amopduux TBepauX Tia. KBazikpucranu. Pinki kpucranu. 3aranbHi BiJOMOCTI
npo ¢ynepenu. Audysis y TBepaux Tinax. TermoeMHICTh TBEPAUX Tid. 3aKOH
Hromonra 1 IIti. [ToHATTS PO KBaHTOBY TEOPitO0 TEIUIOEMHOCTI TBEPIUX TiJl.
®dononu. Temneparypa Jlebas. 3akon Jlebas. TemmonpoBigHICTh TBEPIUX TiJ)
12 | ®a3osi nepexoau. Pozunnu ( Posioparu: ®a3a B repmoaunamiii. da3ose me- 10
peTBOpeHHs nepiioro i apyroro poay. I[Ipuknaau ¢azoBux neperBopens. [lia-
rpama CTaHiB. 3arajbHa XapakTepUCTUKa po34urHiB. OcMOC i OCMOTHYHH# THCK)
Pazom 112

6. InauBinyanabHi 3aB1aHHS

[Tepenbavena po3paxyHKoBo-Tpadiuna pobora 3a TemMaMu po3aitiB 1,2,3, M0 BUKOHYETHCS 3a
BapiaHTaMH MiJl 9Yac CaMOCTiIHHOI pOOOTH CTYJEHTIB MpOTAroM cemectpy. [lomanns BiamoBigHOi yac-
TUHU pOOOTH 3IHCHIOETHCS MPOTATOM OCTAHHBOTO T4 HACTYITHOTO 32 HUM TH)KHIB BHBUCHHS TEM BijI-
MOBIAHOTO PO3/ILTY, ajie He Mi3HilIe AaTh icnuTy. i nepeBipKH IKOCTI 3aCBOEHHUX 3HAHB Y CTYJICHTA €
MOJKJIMBICTB 3aXUCTHTH pOOOTY B yCHIN (popMi a00 MIATBEPIUTH PiBEHb 3aCBOEHUX 3HAHb TA BMiHb IIPU
HAIMCaHHI eKCIPEC-KOHTPOJTIO.

7. MeToau HABYAHHA

Jlex1ifiHi 3aHATTS MPOBOJATHCS METOIOM JIEKIIiT Ta PO3MOBIIi-AUCKYCIi 1 mepeadayaroTh MOXK-
JUBICTh BUKOPHCTAHHS JAUCTAHIIHHUX 3ac00iB HaBYaHHA. [[pakTU4HI 3aHATTS MIPOBOAATHCS METOIaMHU
PENPOyKTHBHUM 1 IPOOIEMHOTO BUKJIA Ty IIIJISIXOM OOTOBOPEHHS TEOPETUYHUX TIOJI0KESHD UCIUILTIHH
1 po3B’sI3aHHS 33724, 30KpeMa JUCTAHIIIHHO. OCHOBHOIO METOI0 MPAKTHUYHUX 3aHATh € PO3BUTOK HABH-
YOK MTPAKTUYHOTO 3aCTOCYBAHHSI 1 3aKPITUICHHS TEOPETUYHOTO MaTepiany. JlabopaTopHi 3aHITTS IPOBO-
JSATHCSI METOJIOM MPOOJIEMHOT0 BUKJIa1y y CIIELiajbHO OCHAIIEHIM HaBYaIbH1M 1abopaTopii, abo, 3a oco-
OMMBHUX OOCTaBHH, 3a JOMOMOTOIO Bifieo Ta HU(POBUX MaTepialiB 3 METOI MPAKTUYHOTO MiATBEp-
JDKCHHST OKPEMHX TCOPETHYHUX IOJIOKEHB, (DOPMyBaHHS MPAKTHYHUX HABUYIOK poOOTH 3 Jaboparop-
HUM 00JIaJHAHHSAM, OBOJIO/IIHHS METOMKAMU €KCIIEPUMEHTABHUX JIOCHIKEHb Ta 00POOKH OTPUMaHUX
pe3yJIbTaTIB.

8. MeToau KOHTPOJIIO

Jlnist OniHIOBaHHS Pe3yJIbTaTiB HABYAHHS BUKOPUCTOBYIOTHCS TaKi BUIHM Ta METOAH KOHTPOJIIO:
MOTOYHUI KOHTPOJIb IPOTITOM CEMECTPY — OMUTYBAHHS HA MPAKTUYHMX, JAOOPATOPHUX 3AHATTAX (JIe-
KIIi51X), BUCTYNIH CTYACHTIB IIPU OOTOBOPEHH1 TEOPETUUHUX MOJI0KEHb TUCIUIUIIHN Ta pO3B’sI3aHHI 3a-
J1a4y; KOHTPOJIBbHI POOOTH, 1110 BUKOHYIOTHCS ITiJ] 4ac ay TUTOPHUX 3aHATh TPUBAIICTIO MO 2 aKaJeMiuHi
TOJIMHU: JIBI KOHTPOJbHI pOOOTH 32 HABYAIHHUM IUJIAHOM 33 TEMaMH PO3JILJIIB; €KCIPeCc-KOHTPOJb Ta
npUMaHHs PO3paxyHKOBO-TpadidHUX poOiT, iKi BUKOHYIOThCS Mig yac CPC; mincyMkoBuil ceMmecTpo-
BHI KOHTPOJIb — €K3aMEH.

3HaHHS CTYJIEHTIB 5K 3 TEOPETHUYHOT, TaK 1 3 MPAKTUYHOI MMiITOTOBKH OLIIHIOIOTHCS 38 TAKUMH KPH-
TepisIMU:
- 4 6anu — CTYACHT MII[HO 3aCBOIB TEOPETUUHUI MaTepial, IMHUOOKO 1 BCeOIUHO 3HA€ 3MICT HABYAIBbHOI
JTUCITUTIIIIHN, OCHOBHI TOJIO’KE€HHSI HAYKOBHX TEPIIOHKEPE Ta PEKOMEHIOBAHOI JIITEPATYPH, JIOTTUHO
MUCIUTH 1 Oy/y€ BiNOBI/Ib, BUIbHO BUKOPUCTOBY€E HAOYTi TEOPETUUHI 3HAHHS IIPH aHAaJ131 TPAKTUYHOT O
Marepianxy, BUCIOBIIIOE CBOE CTAaBICHHS 0 TUX YW 1HIIUX MPOOJIEM, TeMOHCTPYE BUCOKHI PIBEHb 3a-
CBO€HHS NMPAKTHYHUX HABHYOK;
— 3 0anu — CTyZEeHT A00pe 3aCBOIB TEOPETHUYHHI MaTepiai, BOJIO/1€ OCHOBHIUMH aCIeKTaMH 3 MePIIo-
JDKepes Ta peKOMEHJIOBAHOI JIiTepaTypH, apryMEHTOBAaHO BHKJIAJa€ HOro; Ma€ MPaKTUYHI HAaBUUKH,
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BHCJIOBIIIO€ CBOT MIPKYBaHHS 3 IPUBOY THX YM IHIIMX MpoOJieM, ajie MPUIYCKAeThCs IEBHUX HETOYHO-
cTel 1 MOXUOOK Yy JIOTIIi BUKJIQAy TEOPETHYHOTO 3MICTy a00 MpH aHai31 MPaKTHYHOTO;

— 2 6anu — CTYJIeHT B OCHOBHOMY OIIaHYBaB TEOPETUYHUMH 3HAHHSMHU HABYAIBHOI TUCIUILTIHU, OpPI€H-
TYEThCS B TIEPIIODKEPETIaxX Ta PEKOMEHIOBaHIH JiTepaTypi, ajie HEMEPEKOHIUBO BiANOBINAE, TUTyTa€E
MOHSATTS, JIOJATKOBI MMTAHHS BUKJIMKAIOTh HEBIIEBHEHICTh a00 BIJICYTHICTh CTA01IbHUX 3HAHB; BIJIMIOBI-
JAI0YM Ha 3aNUTAHHS MPAKTUYHOTO XapaKTepy, BUSBISE HETOYHOCTI y 3HAHHSX, HE BMIE OI[IHIOBATU
(hakTH Ta sIBUIIA, OB’ A3yBaTH iX 13 MaHOYTHHOIO ISUIBHICTIO;

— 1 Gan — cTyneHT Maiike He OIaHyBaB HaBYAIBHUI MaTepiai AUCHUILIIHYU, HE 3Ha€ HAyKOBUX (DaKTIB,
BHU3HAUEHb, Maike HE OPIEHTYETHCA B MEPIIOPKEpPEIax Ta peKOMEH0BaHi JIiTeparypi, BiICyTHE Hay-
KOBE MUCJICHHS, IPAKTHYHI HABUYIKU Maike He COPMOBaHi.

- 0 6aniB — 3HAHHS 5K 3 TEOPETUYHOI, TaK 1 3 MPAKTUYHOT MIATOTOBKH 32 JIaHUM 3aBJIaHHSM BUSBUTU HE
BJIA€THCS, HEBUKOHAHHS 3aBIAaHHS Y Pa3i BiICYTHOCTI Ha 3aHATTAX abo mix yac CPC.

Barogi koediiieHTH 3aBIaHb AJIs1 PI3HUX BUJIIB KOHTPOJO PO3MOAUISIOTHCS HACTYITHUM YHHOM.

[ToToyHMIT KOHTPOJIb HA IPAKTHYHUX 3aHATTAX (JIKIISIX), BKIFOYAIOUN €KCIPEC-KOHTPOJIb, 110
MIPOBOJIUTHCS M1 Yac ayIMTOPHKUX 3aHATh,. BIAMOBIAL IpH ycHOMY onuTyBaHHI — 0,10; BucTym npu 00-
TOBOPEHHI TeopeTrnuHOoro muTaHHs — 0,25; po3B’si3aHHs 3ana4i Ha gomili — 0,25; po3B’si3aHHS 331241 i1
yac CPC - 0,10; recrosi 3apmanns — 0,2; 3agadi moyatkoBoro piBHsA — 0,2; 3ama4i cepeTHHOTO PiBHS —
0,35; 3agaui nmigBumenoro pieag —0,5. 3araiom 3a MOTOYHUM KOHTpOJIEM — 10 15 3a yciMma posainamu.
Bank 3aBnans mictuth He MeHiie 100 3axay 1 120 nuraHs.

KonTposbHi poboTu (3aBaaHHs 3a TeMamu po3aiiiB — no 10 OaniB): TecroBe 3aBaanus — 0,25;
MUTaHHS A7l PO3rOpHYTO1 BiAMOBiAL a00 3amava nmoyarkoBoro piBHs — 0,375, 3aa4a cepeIHLOTO PiBHS
— 0,75; 3agaua nigsumnieroro pisas — 1,00.

PozpaxynkoBo-rpadiuna podoTa, 110 BUKOHYETHCS IiJ] 4ac caMoCTiiHOT poOoTH, (32 po3paxyH-
KOBO-TpadiYHUX 3aBIaHHs y 3-X YaCTHHAX, 3 BaroBuM Koedimieatom 0,117— o 15 6amnis).

JlaGopaTopHi 3aHATTS: MIATOTOBJICHICTh 10 BUKOHAHHS JabopaTopHOi podoTu — 0,25, BUKOHAHHS
BJacHe JabopaTopHux Aocmikens — 0,25, ohopMileHHs iHIUBIIyaIbHOTO MICEMOBOTO 3BITY PO BH-
KoHaHy po6oty — 0,25, 3axucT 3BiTy nepen Bukiagadem — 0,25. 3aranom 3a 1a00paTOPHUMH 3aHITTIMU
— 1o 20 baiis.

MakcumanbHa cyma 0aiiB 3a BciMa BUIaMU poOIT MPOTATOM ceMecTpy ckiaaae 60 Gais.

[TincyMKoBHIA ceMecTpoBUN KOHTPOJIb — ek3ameH (10 40 GaniB): TeOpeTUYH1 NUTaHHS — 2,5, 3a-
nada — 2,5. 3a 6akaHHSAM CTYJI€HTa MOXYTh HapaxoBYBaTHCS /10 4-X 3a0X0UyBaIbHHUX 0alliB 32 KOMEH-
Tap eK3aMeHaliiHoi poOoTH B ycHil (opmi Ta BIANOBIAI Ha AOAATKOBI 3anuTaHHsA. HeoOxiaHOO yMo-
BOIO JIOMYCKY CTYJI€HTa 0 €K3aMeHY 3 AMCLUUILUIIHU € TIO3UTUBHUM PEUTHHT 32 OCHOBHUMHU (hOpMaMu
MOTOYHOTO Ta MOYJIEHOTO KOHTPOJIIO.

9. Cxema HapaxyBaHHs 0aJjiB

[ToTOYHMI KOHTPOJIb Ta CAMOCTIHA poboTa
KonTponbHi
Ta
PO3PaxyHKOBO Ek3za C
. . . -TpadiuHa MCH Y
Pozin 1 Po3min 2 Po3min 3 pobora, Pazom Ma
nepeabaveHi
HaBYATbHUM
JIAHOM
T1 | T2 | T3 | T4 |T5| T6 | T7 | T8 | T9 | T10 | T11 | T12
2 3 3 3 3 3 3 3 3 3 3 3 10 15 60 40 100

T1, T2 ... T12 — Temu po3aimiB.

KpuTepii oniHIOBaHHSI HABYAJIbHHX I0CATHEHD
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3HaHHS CTYJEHTIB K 3 TEOPETHYHOI, TaK 1 3 MPAKTHYHOI MATOTOBKH OIIHIOIOTHCS 32 TAaKUMHU
KpUTEPisMU:

90-100 GamniB — CTyACHT MIIIHO 3aCBOIB TEOPETHYHHI MaTepiaji, MMOOKO 1 BCeOIUHO 3HAE 3MICT
HaBYAJIbHOI TUCIMILUIIHY, BUIbHO BUKOPUCTOBYE HaOyTi TEOPETUYHI 3HAHHS IPU aHANi31 MPAKTHYHOTO
MaTepially, BHCJIOBJIIOE CBOE CTaBJICHHS [0 TUX YU IHIIUX MPOOJIEM, IEMOHCTPYE BHCOKHH piBEHBb
3aCBO€HHS MPAKTHYHUX HABUYOK;

70-89 GamiB — cTyneHT q00pe 3aCBOIB TCOPETUYHHMI MaTepiall, apryMEHTOBAHO BUKJIAJA€ HOTO;
Ma€ TPaKTUYHI HABUYKH, BHUCIOBJIIOE CBOi MIPKyBaHHS 3 MPHUBOJY THUX YW IHIIMX TpoOJieM, aie
MIPUITYCKAETHCS TIEBHUX HETOYHOCTEH 1 MOXMOOK Yy JIOTII BUKJIAAY TCOPETHYHOrO 3MICTy abo IpH
aHaJi31 IPaKTUYHOTO;

50-69 OamiB — CTYIEHT B OCHOBHOMY OIIaHyBaB TCOPCTUYHMMH 3HAHHSMH HaBUYAIbHOL
IMCLUIUTIHY, OPIEHTYEThCA B TEPIIOKEpENax Ta PEKOMEHJOBaHIN JIiTepaTypi, ane HemepeKOHIMBO
BIJIMOBI/Ia€, TOJATKOBI NMHUTAHHS BUKJIMKAIOTh HEBIIEBHEHICTh a00 BIJICYTHICTh CTAaOlIbHUX 3HAHBD;
BIJIMTOBIJAF0YH HA 3alUTAHHS MPAKTUYHOTO XapaKTepy, BUSBIISIE HETOYHOCTI y 3HAHHSIX;

1-49 GaiiB — CTyIeHT Mali)ke HE ONlaHyBaB HaBUAJbHUN MaTepial TUCIUILIIIHU, HE 3HA€ HAYKOBHUX
¢axTiB, BU3HAUYCHb, Maibke HE OPIEHTYETHCS B MEPIIOHKEpeNaX Ta PEKOMEHIOBaHIM JiTepaTypi,
MPaKTUYHI HABHYKH Maihke He CPOPMOBaHI.

IxaJua oniHIOBaAHHSA

Cyma Oamie 3a BCl BHAM | Opidka 32 HAIIOHAIBHOK HIKAIOH
HaBYaJIbHOI J1SIIBbHOCTI
IIPOTATOM CEMECTPY I €K3aMCHY A1 3aTIKy
90 - 100 BIZIMIHHO
70-89 noope
3apaxoBaHO
50-69 3aJI0BLJILHO
1-49 HE3a/I0BUIBHO HE 3apaxoBaHO

10. PexomeHna0BaHa JiiTepaTypa

OcHoBHa JiTepaTypa

1. 3aramenwmii kype ¢izuku: y 3 T. T.1. Mexanika. MonekynsipHa ¢i3uka i TepMOJMHAMIKA: HABYAIBHUH 1MO-
cionuk s By3iB / LM. Kyuepyk, I.T. 'op6auyk, [1.I1. Jlynuk;. — 2-e Bun., Bunp . — Kuis : Texnika, 2006
.—532c¢.

2. Bymok I'.®., Benrep €.®. Kypc ¢izuku: y 3 ku. Ku. 1. ®i3uuni ocHOBH MexaHiku. MonekyisipHa (i3uka

1 TepMmonuHamika. - K. : Buia mkona, 2002.

3araneHuii Kypc ¢izuxu: 36ipHuk 3axa4 / 3a pea. npod. LIL Iapkymi. — K.: «Texnika», 2004.

I.E. Irodov. Problems in General Physics, Mir Publishers, 1988.

5. Solutions to L.E. Irodov’s problems in general physics, Second Edition, Volume 1, Singh Abhay Kumar,
CBS PUBLISHERS&DISTRIBUTORS, 1995.

6. 3aranpHa ¢izuka: 30ipauk 3anau / B.M. bapanoscekuit, [1.B. bepexnuii, I1.0. Bo3nutii Ta in..; 3a 3ar. pexn..
I.T. 'opbauyxka. — K.: Buma mk.., 1993.

7. 3aranpHuil Kypc ¢isuku. 30ipHUK 3a7a4: HaBdaubHui mocionuk / LIT. Tapkyma, I.T. l'opbauyk, B.IT. Ky-

pinHuii Ta in.; 3a 3ar. pea. LII. Iapkymi. — 2-e Bun., crepeotun. — Kuis: Texnika, 2004 . — 558 c.

3aranpHa (izuka: JlabopaTopuuii npaktukym / 3a 3ar. pea.l.T. 'opbauyka. — K.: Buma mkomna, 1993.

Ipka B., Iipka 1., CrapoBoiiToB P. @i3n4yHnil NMpakTHKyM 3 MEXaHIKH Ta MOJIEKYJSIpHOI (pizukn — X. :

XHY imeni B. H. Kapasina, 2014. - 227 c. http://dspace.univer.kharkov.ua/handle/123456789/10719

H~ow

© ®

JonomizkHa Jiiteparypa
1. Jlyruax .M. Monekynspua dizuka. - Bumapaunrso JIbBiBchkoro yriepeurery, 1973.
Youman [1.I1. ®izuka: niapyunuk. — K.: Buma mxona, 2003.
3. bimenxko LI. ®i3uunnii cnosuuk. - K.: Bumia mkoia, 1993.

N

11


http://dspace.univer.kharkov.ua/handle/123456789/10719

4. 3aranpHa ¢izuka: 30ipHuk 3aaa4 / B.M. Bapanoecekuii, [1.B. bepexnuit, I1.0. Bo3uwuii ta iH.; 3a 3ar. pex.
LT. l'op6auyka. — K.: Buma mik., 1993.

5. 30ipuuk 3anau 3 pizuku / LIL. Tapkyma, B.I1. Kypinauii, M.IL1. ITeB3uep; 3a 3ar. pen.. LII. [apkymi. — K.
Buma k., 1995.

6. TI'ipka B.O., I'ipka 1.O. Mexanika. Hapuanpuuii nocionuk / Xapkis: XHY imeni B.H. Kapasina, 2013.

7. Tipka 1.O., Jlammun B.1., JlomamHi 3aBnaHHs 3 MOJIEKYJIsIpHOi (pi3uku i cTyaeHTiB 1 Kypcy (i3uko-
TeXHIYHOTO (hakynbTeTy. - Xapkis: XY, 1993.

8. TipkaB.O., I'ipka O.1., Konaparenko A.M., [Iporpama ta METOINYHI TOPAIH 3 MEXaHIKH Ta MOJIEKYISIPHOT
¢bi3uxy it ctyneHTiB 1 Kypey disuko-rexnigHOTo (hakymnbreTy. - Xapkis: XY, 1993.

9. Tipka B.O., I'ipka O.1., Kouaparenko A.M. MeToauuHi opaay J0 po3B’si3aHHS TOMAIHIX 3aBIaHb 3 KY-
pcy «®i3uka» IS CTYAEHTIB MEPIIOro Kypcy (paxkyiapTeTy KOMIT IOTepHHX HayK. - Xapkis.: [IpocBita,
2004

10. BucsiTieHHs JOCATHEHb YKPaiHChKHX (hi3MKiB B Kypci 3aranbnoi ¢izuku / Yio.: 3auek I.P., JlonatuHcbkuit
LE., Xpom'sik I1.41.. - JIbsis, Y JIII, 1999.

Indopmaniiini pecypcu

1. https://uk.wikipedia.org/
2.bi6miorekn XHY im. B.H. Kapaszina ta [[IMamr HAH Ykpainu.
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